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BBEJIEHUE

B coBpeMeHHBIX YCIOBHSIX OUY€Hb JWHAMHYHO PA3BUBACTCS PHIHOK UHMESPUPOBAHHBIX
npoepammubix  cucmem (IIC), KOTOpBIE TO3BOJAIOT aBTOMAaTHU3UPOBATH  JESTEIBHOCTD
NPEANPUATHA U YUPEXKICHUH CaMoro pasin4Horo mnpoduias (pUHAHCOBBIX, NPOMBIIUICHHBIX,
O(HCHBIX) U CaMBIX pa3IMYHBIX PA3MEPOB C Pa3HOOOPA3HBIMU CXEMaMHU MEPAPXUU, HAUUHAS OT
MaJIbIX TPEANPHUATHN YUCIEHHOCTHIO B HECKOJIBKO JIECSTKOB YEJOBEK W 3aBepllas KPYIMHBIMU
KOPIOPALUSIMU YHCICHHOCTBIO B JICCATKH ThICSY COTpyIHHKOB. Ilo manubiM [1] Gonee cemu
MHIJUIMOHOB YEJIOBEK 3aHMMaroTcss paspadorkoit IIC, a COTHM MWUIMOHOB AaKTHBHO HX
HCTIONB3YIOT .

BricTpoe ysenuuenue croxcnocmu u pazmepos COBPEMEHHBIX KOMIUIEKCOB ITPOTPaMM MU
OJHOBPEMEHHOM HNOBbIUEHUU OMEEMCMBEHHOCMU BbINOIHAEMbIX QYHKYUL PE3KO IMOBBICUIIO
TpeOOBaHUsI CO CTOPOHBI MOJb30BaTelel K MX KauecTBY, Ha/IEKHOCTH (DYHKIMOHUPOBAHUS H
0€301MacHOCTH NPHMEHEHUs, a TaKKe MPHUBEIO K NMPHHIHUIHAIFHOMY HW3MEHEHUIO METOJOB B
9TON cdepe: K Mepexoay OT TEXHOJOTMH WHIMBHIYaTbHOTO MPOrPAaMMHPOBAHUS OTIIEIBHBIX
HEOOJIBIIMX TMpOrpaMM K KOJUIGKTMBHOMY CO3JAaHUIO KPYIHBIX KOMILJIEKCOB IPOTPaMM
WHXCHEPHBIMU METOJIaMHU NPOCKTUPOBaHHUs U pa3padotku [2].

[Ipu wmHAyCcTpHambHOM MOJXOAE K pa3zpaboTke M compoBoxiaeHHo IIO ocoOblil Bec
NpUOOPETAIOT — mexHolo2udecKkue Xapakmepucmuky  pa3pabaThIBA€MbIX MpPOTpamMM, IS
MOJyYeHUsI KAYeCTBEHHBIX TPOTPAMMHBIX TIPOJIYKTOB HEOOXOAMMO PYKOBOJCTBOBATHCS
CIeTYIOIUMH TpHHIHIaMH [3]:

> ogpexmusHocmplo — PpPe3ynbTaThl JIOJDKHBI OTBEYaTh 3aJlaHHBIM TPEOOBAHUSAM U

CTaHJapTaM B YCIIOBHSAX OIpPaHHMYEHHBIX PECYpPCOB;

»  NpaKmuyHOCMbI0 — PE3YIbTaThl JIOJDKHBI IMETh KOHKPETHBIX 3aKa3UMKOB;

> ¢yHoamenmanvHocmvio — Pe3yNbTaThl  JIOJDKHBI  0a3sMpOBaThCI Ha  3HAHUSIX

(byHIaMEeHTaBHBIX HayK;

»  conpoeodcoaeMocmvio — PE3yIbTAaThl, HAXOMACh B OSKCIUTyaTallnd, 00sS3aTeTbHO

JOJKHBI OOCITY)KMBAThCS.

Hakonnenue B Mupe 3HaHMIA, ONbITa pa3pabOTKU W MPUMEHEHHS OTPOMHOI0 KOJIMYECTBA
Pa3IUUHBIX CIIOXKHBIX Iporpamm anst OBM, crnocoOcTBoBall cucmemamusayuu u 0600ueHu0
Memo0o8 U MexHono2uti ux pazpabomiku, COKpAIIEHWIO Ne(eKTOB M HEONpeIesICHHOCTEH B
XapaKTEePUCTHKAX M KAa4YeCTBE IOCTABISIEMBIX W TMPHUMEHSEMBIX MPOTPAMMHBIX IMPOIYKTOB. B

pesyibTare c(OPMHUPOBAIACH COBPEMEHHAS MemoOoono2Usi W UHNHCEHEepHAas OUCYUNIUHA

! Mporpammsr cienyromero necarunerus // OTkpbiThie cucTeMsL. — JlexaGps, 2001. — C.60 —71
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o0OecrieyeHrss TMPOIECCOB JKU3HEHHOTO IMMKJIA CIIOKHBIX IMPOTPAMMHBIX TPOAYKTOB —
NporpaMMHasi HHKeHePHs 1T pa3IMUHbIX o0sacTeit mpumenenus [3].

Havano pabot B maHHO# o0jacTu oTHOCHTCS K KOHITy 60-X — Havamy 70-X Toj0B, Koraa
poct cioxHoctu [IC cram mpUBOIUTH K CHIKEHHIO KayecTBa MX (PYHKIMOHUPOBAHUS U
MOSIBJICHUIO OOJILIIOTO KoJrdecTBa omuoOoK. CroxkHOCTh [IC MOCTOSIHHO yBETMYHMBAIACh M3-32:

— yBENIMYCHHs 00BEMOB KOja (MHJIJTHOHBI CTPOK);

— YBEIMYEHHUS KOJMYECTBA CBSA3EH MEXKIY dJIEMEHTaMH CHUCTEM;

— YBEJIIMYEHUS KOJIMYECTBA pa3pabOTUNKOB (COTHH YETIOBEK);

— YBEJIMYEHMSI KOJIMUECTBA MOJIb30BaTeNeH (COTHU U THICSUH).

[lepBble CylieCTBEHHBIE PE3YNbTATHI MPU PEUICHUH JAaHHOW MpPOOJIeMbl OBLIH MOIYYEHBI
A.II. EpmioBeiM, B. M. I'mymkoBeiM, E. A. XKoronessiM, B. B. JIumaeBsiM, B paboTax KOTOpPBIX
omucaHbl 0a30BbIE METOJNOJIOTHM ¥ TEXHOJOTMH MPOrpaMMHPOBAaHUS TOTO BPEMEHHU:
CTPYKTYpHOE€ TMpPOrpaMMHUPOBAHHE U  METOJOJOTUsl MPOLEAYpHOU  (aIrOPUTMUYECKON)
nexomnosunuu. K 90-M rogam mosiBHIIach HOBas MapaadrMa B [POTrpaMMHUPOBAHHH,
MOCTPOCHHAsE Ha OOBEKTHON [EKOMIO3MIIMM MpeIMEeTHOW o0JacTu, KOTOopas IpHuBela K
METOAOJIOTUN 00BEKTHO-OPUEHTHPOBAHHOTO aHANM3a M MPOeKTHpoBaHus. [losBisieTcss moHsATHE
MpOrpaMMHON  HMHXXCHEpUHM KaK MPAKTUYECKOTO TPWIOKEHUS HAyYHBIX 3HAHUW B
NpPOEKTUpPOBaHUM U KoHcTpyupoBanuu [IC, a Takxke nns co3laHMS JAOKYMEHTAIMH,
HEOOXOUMOM IS UX pa3pabOTKU, IKCIUTyaTallMd U COTIPOBOKICHHUSI.

OCHOBHOH KOHIIENIIMEH MPOTPaMMHON WH)XEHEPUU CTaJ0 TOHATUE OJICUIHEHHO20 YUKIA
(OK1I) I1O. B nacTosiee BpeMst IpUMEHSETCS] HECKOJIBKO MO/IENIEH )KU3HEHHOTO LIUKJIIA, KOTOPbIe
oTIM4aroTcst HabopoM (a3 (3TamnoB, cTaauil) mpoekta 1no cozganuio 10, oTaeNbHBIX NPOIECCOB,
omnepauuii u 3aaa4. B Hacrosiiee BpeMs UCIOJIb3YIOTCS KaK KJIaCCUYECKHE MOJAEIN )KM3HEHHOTO
[UKJIA: KackaJHas (BOJOMAa HAas) U CIIUpalibHas, TaK U UX MOJIU(DUKAIINU, KOTOPbIE O0XBATHIBAIOT
BCE 3Tambl XKU3HEeHHOro nukia 10 u ycrnemHo NMpUMEHSIOTCS JUIsl pelIeHHs] MPaKTHYECKHX
3ajad.

Tonpko CKOOPAMHHMPOBAHHOE, KOMIUIEKCHOE TpPUMEHEHHWE B TPOEKTax (c Hayana
MPOEKTUPOBAHUS JO BHEIPEHHS MPOTPAMMHBIX CHCTEM) COBPEMEHHBIX METOJIOB U
MPOMBIIIIEHHBIX TEXHOJOTUH TO3BOJUT JOCTHYb BBICOKOTO KayecTBa, HEOOXOIUMOTO st

HCIIOJIb30BaHUS UX B CJIOXKHBIX CHCTeMax 00pabOTKH HHPOPMAIIIH.
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1 OCHOBHBIE ITIOHATHUSA U OIIPEJAEJIEHUSA KYPCA
11 IIporpammupoBanue

Ha nporsbkenun Bcero BpemMeHM 00ydeHHss Ha  (GakynbTeTe Mbl  H3Yy4aeM
nporpammupoBanue. [lpoepammuposanue (Computer science) - wmosiogasi, AKTHBHO
pa3BHUBAOIIAsCS 00JIACTb.

Hoisiroe Bpemsi 4€JIOBEYECTBO BOJIHYET BOIPOC O TOM, K KaKOMYy pPOJYy ACSTEIbHOCTU
OTHOCUTCS mporpammupoBanue. B 60-x-70-x romax XX Beka JaHHBIM BOMPOC AKTUBHO
oOcyxnancs Ha HaydHbIX KoH(pepeHuusx. CymiecTBoBajio 2 MOMYJISPHBIX TOYKHU 3PEHHUS:
«IIPOTPAaMMHPOBAHUE - ITO HCKYCCTBO» U «IIPOrpaMMHUpOBaHHE - 3TO Hayka». K emuHomy
MHEHUIO TPHITH TaK W HE YAAJIOCh. B HACTOSAIMI MOMEHT MBI MOXXeM J00aBHTH K 3TUM
MONYJISIPHBIM TPAKTOBKaM €II[E OJIHY: «IIPOrpaMMHUPOBAHUE - 3TO Ou3HEC». UTOOBI MOHATH, YTO
IpOrpaMMHUpPOBAaHUE 3TO OHW3HEC, JAOCTATOYHO IMOCMOTPETh, KAKUMHU YHCIAMH BBIPAXKAIOTCS

J0X0/bI coBpeMeHHbIX [T-xkommanwmii. Tak, Hanmpumep, Mo JaHHBIM WWW.Mmicrosoft.com moxon

kopropaiuu Microsoft 3a 2008 ¢punaHcoBbIi roj cocTaBui 6onee 60 mipa. $.

Ilpozpamma (program) — 310 HaOOP ONEPATOPOB, KOTOPHI MOMKET OBITH MPEICTABICH KaK
€IMHOE 1IeJI0€ B HEKOTOPOH BBIYUCIUTENBHOW CHCTEME M KOTOPbIM HCHONb3yeTcs i
yIIpaBJIEHUS IOBEEHUEM 3TON CUCTEMBI.

Ilpozpammupoeanue (8 y3kom cmvicie) — IPOIECC KOJUPOBAHUS U OTIIAJIKU POTPaMMBbl B
paMKax peajabHOro MPOEKTa.

Ipozpammuposanue (Programming) (8 wiupokom cmuicie) — BCe TEXHUIECKHE OIEPALIUH,
HEoOXo[uMBIE I CO3/1aHUSl NpPOTrpaMMbl, BKJIIOYas aHajau3 TpeOOBaHMM M Bce CTaauu

pa3pabOTKU U pean3aliu.
1.2 IIporpamMmbl U IporpaMMHoe odecnedenne (MPOrpaMMHbIe MPOAYKThI)

B 1958 r. u3BectHbiii cratuctuk JIxoH Terokeir (JOHN Tukey) BmepBbie BBen TEpMHH
software — mporpaMMHOe oOecrieyeHue.

IMporpammuoe obecnieuenue (Software) - HaOOp KOMITBIOTEPHBIX MPOTPAMM, MPOIEAYDP U
CBSI3aHHOW C HUMH JOKYMEHTAI[MH U JaHHBIX [4].

Taxkum o6pa3zom, nporpammuoe obecrieuenue (I10) - 3To He mpocTo mporpamma. ITo ere
U KoHguzypayuonHvle OaHHble, HEOOXOTUMBIE JUISI KOPPEKTHOW pabOThl MpPOTpamMMbl, U 8¢
conymemeyowjas 0okymenmayusi (B TOM YHCJIe U PYKOBOJCTBO MOJIb30BATEIIS).

Ilpoepammusie  cucmemovr  (IIC) cocTOAT W3 COBOKYITHOCTH mporpamm, ¢aiaoB

KOH(Urypanuu, HEOOXOIUMBIX ISl YCTAHOBKM STHX HpPOTpaMM, M JOKyMEHTAllud, KOTOpas
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OINHKCBHIBAECT CTPYKTYPY CHCTEMBI, a TaKK€ COACPKUT HMHCTPYKIHUH [UIA MOJb30BaTeseH,
00BsCHSIOIUE PabOTy C CUCTEMOM, H YKCTO ajapec Web-y3ia, rjie 1oib30BaTeb MOKET HAWTH
CaMyI0 MOCJICAHIO HHPOPMALIUIO O JAHHOM HPOrPaMMHOM NPOAyKTe [5].

BMmecTo cioBocoderaHusi «IIporpaMMHOE OOECHeueHHE» YacTO HUCHONb3YIT Ipyroe —
«rporpammublii ipoaykt» (IIII). bynem nanee cuurarh, 4ro 310 OJHO U TO €. OnHO u3
[JIaBHBIX CBOMCTB IPOTrPaMMHOI0 IPOAYKTa - npodasaemocms. 1IponaBaeMocTs - 3aj10r ycnexa
Om3Heca 1O pa3paboTke mporpaMMHOro obOecreueHusi. Ecinu BbI  cOOMpaeTech dTO-TO
pa3paboTaTb, 3TO JOJKHO ObITh BOCTpEOOBaHO Ha PbIHKE. B MpPOTHMBHOM cilyyae BbI OTpaTHTE
JIEHbIM Ha pa3palboTKy (3apiuiaTa COTPYAHUKOB, HaKJIaJHbIE pacxXojbl, HAJOIH, apeHjaa
MIOMEILEHNUS...) U HHUYEro He IMOJy4YuTe B3aMeH. Bbl Mokere HamucaTh 3aMeyaTelIbHYIO
IporpaMMy, peaau30BaTh TaM HOBBIN ObICTPBIM anroputM. OHa MOKET BEJIMKOJIENHO padoTaTh,
HO €ClIM OHa HMKOMY HE HY)XHa, TO Bbl (KaK KOMIaHMs) Ha MyTH OaHKpOTCTBY. JlomycTum, B
TaKuX Mporpammax, Kak Baila, JeHCTBUTENBHO €CTh NOTPeOHOCTh. JomycTuM, BBl I'0J] YIOPHO
paboTanu, ¥ BOT, Ka3aJoCh Obl, HACTAJl Balll 3BE€3/IHBII Yac: Bce TOTOBO, BCE MOJIyJIM HAIMCAHBI,
OTJaKEHBI, COOpaHbl BMECTE M, Kak BaM Kaxercs, paboraror. OnWH «MaJeHBbKHI» MOMEHT
HOPTUT BCIO KapTHHY - €CJIU y Bac HeT Xopoiuero (!) pykoBoJACTBa Mosib30BaTels (MHCTPYKLUH),
JKeNaTeJIbHO, B PYCCKOSI3bIYHOM M aHIJIOSA3BIYHOM BapHaHTaX, TO Ballly MPOrpaMMy HHMKTO HE
KYIHUT, 0COOEHHO 3a rpaHuiei. Eciau y Bac Bce ecTh, HO HET CHEIMAIMCTOB IO peKiiame, TO Mpo
Ballly IpOrpaMMy HUKTO He y3HaeT. Eciu ...

[TporpaMMHBIe IPOYKTHI JACNATCS Ha J1Ba THMA [5]:

1. Obwue IIIl. DTO aBTOHOMHBIE TPOTPAMMHBIE CHCTEMBI, KOTOpBIE CO3JIaHbI
KOMITAaHUSAMH 110 TTpon3BoACTBY 10 1 mpogaroTcst Ha OTKPHITOM PBIHKE MPOTPAMMHBIX
MPOJAYKTOB JIIOOOMY MOTPEOUTEN0, CIOCOOHOMY HX KYHOUTh (Tak Ha3bIBaeMoe
«Kopobounoe I1O»). Ilpumepamu Takux IIII MOryT ciy’XuTh CHCTEMBI yNpaBJIEHUS
0azamu ganHbix (CYBJ[), TekcroBeie u  Tabmuunble mnpoueccopbl (MS Office),
rpaduYecKre MaKkeThl U T.11.

2. IIII, evinonnennvie nood 3axas. Ito [IC, BBITOJHEHHBIE IO 3aKa3y OMPEISICHHOTO
NoTpeOuTeNsl COIAcCHO 3aKIUYeHHOMY KOHTpakTy. [Ipumepamm Ttakux III1 moryr
CIIy’)KUTh ~ CHUCTEMbI TOAJCPKKH ONpPEICNCHHBIX OM3HEC-TIPOIIECCOB, CHUCTEMBI

YIpaBJI€HUS BO3IYIIHBIM TPAHCIIOPTOM H T.II.

Baxxnoe otnuume mexnay stumu tunamu 111 3akmrodaercs B TOM, YTO MPU CO3JAHUU
obmux III1 cmenudukanus TtpeOoBaHWUN I HUX pa3paldaThIBAETCS KOMITAHUSIMHU
npousBoguTeneit, a s [II1, BBIMOMHEHHBIX MOJ 3aKa3, - OpraHU3aIUeii-3aKa3uuKOM.
Crnemudukarus Heodbxoauma pazpadotuankam [10 mist cozganus mro6oro TI1.
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[loppITOXKMM: NMPOrpaMMHBIA NMPOAYKT - 3TO IpPOrpaMMa €O BCEH COIMYTCTBYHOILEH
JOKYMEHTAIeH, IporpaMMa, KOTOPYIO MOXHO MpOJaTh, JTUOO U3BJIECYb U3 HEIO (PHMHAHCOBYIO

BBITOJTY APYTUM 00pa3oM.
1.3 IT-npoexTsI

Bynem mnonumate mox |IT-mpoekTtamm TpoekThl B 001acTd HMH(POPMAIMOHHBIX
TexHoJoruil. bynem manee paccmarpuBaTh JuIih Te [T-TPOEKTHI, MENbI0 KOTOPBIX SIBJISETCS
pa3zpaboTka mporpaMMHOTO 00ECTICUSHUS.

st Toro utoObl Ou3HEC ObUT yCHEUIHbIM, HE00X0UMO (HO HE JOCTATOYHO) BBIOJIHEHUE
MHOTHX YCJIOBHIl:

» TIpoayKT NOHKEH BEIXOIUTH HAa PHIHOK

v/ HaJUIekKalLEero KauecTna;
v’ BOBpEMS;
v HHTEPECHBIM MMOTEHIMAILHBIM [T0JIb30BATEISAM.
» Pacxozsl JOKHBI COOTBETCTBOBATH U3HAYAIBHOMY OIODKETY.
K coxanenuro, cuTyanus TakoOBa, YTO MHOTHE IPOSKTHI HE YIOBIICTBOPSIIOT JSTHUM,

Ka3aJIoCh ObI C€CTCCTBCHHLIM, YCIIOBUAM. PaCCMOTpI/IM HCKOTOPYIO CTATUCTUKY (pI/ICYHOK 1. 1)

YcnewHble npoeKTbl HeYacTbl B UT

lMpoBaneHHbIe Mpo6nemMHblie YcnewHslie
2005 49%

2000 46%

33%

-

Cratuctuka no 30,000 npoektam no paspabotke MO B aMepuUKaHCKUX KOMNAHWAX.

1995

1990

Pucynok 1.1 - Cratucruka ycnemunoctu [T-npoexTos
(mo nanubiM The Standish Group International, Extreme Chaos)
[TpuBeneM pacmmpoBKY CTETIEHU YCTICITHOCTH MTPOEKTOB:
» [lposanennvie: 3aKOHUYMINCH HEYIa4de - 11eIh BOOOIIe He Obljla TOCTUTHYTA.
»  Hcnvimasuwiue bonvuue npobiemsl: 3aKOHIMIUCH CO3IaHUEM TPOAYKTA, HO PEBBICHITH
OromkeT WM (M) HE YIOKUIUCh BO BpeMs WiH (M) UMEIOT JHIIb YaCTHYHYIO

(YHKIIMOHATILHOCT.
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» Vcnewnvie: 3aKOHUMITACH CO3JTaHUEM MPOYKTA, YIOXKUIKCH B OIODKET U Bpems. Bes

IaHupyemast yHKIIMOHAJIBLHOCTh peai30BaHa.

Kak BUIHO W3 quarpammbl, J10Ji YCIEUIHBIX MPOEKTOB HEYKIOHHO BO3PACTAET, OCTABASICh
MO-TIPeKHEMY CEHCallMOHHO Majioi. M sto mputom, uyro B 2004 romy Ha pa3paboTKy
IPOrPaMMHBIX CPEICTB yuuio okoso 3 700 000 000 $.

Paccmotpum eme oany auarpammy (pucyHok 1.2), U3 KOTOpOW BHUIHO, YTO C POCTOM
pasmepa mpoekTta (OIOJUKET XapaKTepu3yeT B JaHHOM Clydae pa3sMep U CJIOXKHOCTh 3aJ]1auu)

IIaHCBI Ha €TI0 YCIIEX KaTaCTpO(bI/ILIeCKI/I nagaroT.

Project Success
Smaller initiatives fare better at reaching goals than larger projects do.

More than $10 million 2%

$6 million to $10 million N%

$3 million to $6million 23%

$750,000 to $3 million 32%

Less than $750,000 46%

SOURCE: THE STANDISH CROUP
Pucynok 1.2 - Jlosi yclemHbIX IPOEKTOB B 3aBUCUMOCTH OT UX Or0/KeTa

Hpuyunsl Heyaauu IT-npoexros

[Touemy IT-TipoeKTHI TEPHAT HEYAAYH: MMOYEMY, Ka3aJIOCh OBbI, XOPOIIO CIUTAHUPOBAHHBIN
IIPOEKT HE YKJIA/IBIBAECTCS BO BPEMEHHBIE PAMKH; ITOYEMY 10 IPOLIECTBUA HEKOTOPOI'O BPEMEHU
BBISICHSICTCSI, YTO UMEIOIIETocs OI0/KETa HEJOCTATOUHO; TIOYEMY MOIYUYEHHBIA B UTOTE MPOAYKT
HE MOJIb3YETCs CIIPOCOM?

[IpoGiemMa cnokHa W MHOTOrpaHHa. TpPYyAHO MEPEUUCIUTh BCE BO3MOXKHBIE MPUYMUHBI
Heynaud. OCTaHOBHMCSI KPAaTKO Ha HEKOTOPBIX M3 HHX, MPEACTABIAIONIMXCS HaM Haubolee
CYILLIECTBECHHBIMH.

IIpuunna 1. Hepeanucmuunbvie 6pemennbie pamKu.

[TpaBUIIBHO OLIEHUTH BpeMs, HEOOXOAMMOE JIJIsl BBIIOJIHEHMSI ITPOEKTa, - CIOXKHAs 3ajauya,

pelieHue KOTOpPOM 4YacTo He TMOJ CHIy JaXe ONBITHBIM MeHemxkepaM. CylliecTByOT
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CHeIMallbHbIE KPUTEPHUH, KOTOPhIE TMOMOTAIOT MPHHUMATH MPABHUIBHBIC PEIICHUS, TaKhe Kak
y4eT BPEMEHHU B UEJIOBEKO-4acax u T.1. TeM He MeHee, 3a/1a4a OCTaeTCsl CJI0KHOM, KOJIOCCATIbHOE
3Ha4YeHHUE B HEW MMEET rPaMOTHBIN y4eT PUCKOB (J1ajiee Mbl IIOTOBOPHM IIPO 3TO MoApoOHee).

Hpuuuna 2. Hedocmamok Koauuecmea ucnoinumelei.

WNHorna MeHekep pellaeT COKOHOMUTh, MHOIZIA IMEPEOLIEHUBAET BO3MOKHOCTH CBOUX
COTPYAHUKOB, HHOTJa B X0JI¢ pa3pabOTKH BBIICHIETCS, YTO 3a/lauya CIOXKHEE, YeM Ka3aJoch Ha
camMoM jene, - mpobiemMa HeaocTaTka padovyMx pyK, TaK WIM HHA4e, BO3HUKAET JTOCTATOYHO
4acTo.

Hpuuuna 3. Pazmsimule cpanuysl npoekma.

Opnna u3 Hanbosnee cepbe3HBIX MPUYMH HEYIaud MPOEKTa - HEUYETKO C(HOpMYITHUPOBAHHEIC
LeJIM, HEOJHOKPAaTHO MEHsSIoluecss B XoJe pa3paboTrku. Ecinum BaM JoBeneTcst yNnpaBisTh
MPOEKTOM - CJelaidTe Bce, 4YTOObI 4YeTKO CcGhOpMyIupoBaTh TpeOOBaHUS K CHUCTEME B
COOTBETCTBUHM C TMOXKEIAHUSMHU TONb30BaTeNsd. MbI MOrOBOpUM IMPO 3TO MoApoOHee B
nojpasjeine «YmpaBlieHUE TPEOOBAHUSIMU.

IIpuunna 4. Hedocmamok cpeocme.

W3BecTHBI ABe KpaHOCTH TpU IUIAHUPOBAHWUU OIO/DKETa: UYpe3MEpHOE pa3ayBaHHe
(mogxox mecCMMMCTa) W 4Ype3MEpHOE YMEHbIIeHHe (MOAXO0J ONTUMHUCTA). Mcmonb3oBaHue
MEPBOro MOAXOJAa Yalle BCEro (€ciy TONbKO Ball 3aKa3uMK HE COBCEM AMJIETAHT) IMPUBOJUT K
TOMYy, YTO Balia KoMmaHaa TepseT mnpoekT («Cnumkom maoporo, c3p. Msel uaem k Bamum
KOHKypeHTamM»). BTopoll moaxoa YacTo NpPUMEHSETCS HEe TOJBKO B CHIy ONTHMH3Ma
MEHEPKMEHTa, HO W B PEKIAMHBIX IENSX, 4YTOOBbl 1000 I1IeHOW BBIMTPAaTh MPOEKT.
[IpencraBmisieTcsi pa3yMHBIM OIICHUBATh OIOJKET PEaIbHO C HEKOTOPOM MEepecTpaxoBKOW Ha
Ciy4yall HENmpeABUACHHBIX CHUTyalMi (3a00en KIIYEBOM COTPYIHUK, BBIIIJIO W3 CTPOs
Joporocrosiiiee 000pyIoBaHuUE...).

Ipuuuna 5. Hexeamka xeanuguyuposannvix kaopos.

HexBarka kBamu(HUIIMPOBAHHBIX CHEIUAINCTOB - OJHA W3 CYIIECTBEHHBIX MPOOJIeM
oTpaciu. TexHOIOruu pa3BUBAIOTCS C TAKOH CKOPOCTHIO, UTO NMPO(ECCHOHANBI BHIHYKICHBI BCE
BpeMsi OOHOBIISITH CBOM 3HaHUS. OTHOCUTENbHAsS HOBU3HA camoit obnactu [T, ¢ 01HO# CTOPOHHI,
CTaHOBSIIIIEECS TIOBCEMECTHBIM BHEApPEHHE HH(POPMAIIMOHHBIX TEXHOJOTHH BO Bce cdepsl
YEJI0OBEYECKOU JIEATEIbHOCTH, C APYroM, a, 3HAYUT, BCE BO3PACTAIOIIHNI CIIPOC HA CHEIUATHNCTOB
BEJYT K CYIICCTBEHHON HEXBAaTKe KBATH(PHUIIMPOBAHHBIX KajpoB. KoHEeUHO, BCe XOTIT NMPUHATH
Ha paboTy iydmux. Ho ombIT MOKA3bIBAET, YTO UX HE TaK MHOTO, M Ha BCEX HE XBaTaeT. Y MEHUE

N3 IIOTOKA KaHAUA4aTOB BBI6paTB TCX, KTO BaM HYXXCH, OYCHb Ba’KHOC Ka4YCCTBO CIICIUAJIMCTOB I10
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kagpam. YacTo k moadopy COTPYIHUKOB PEKOMEHAYIOT MPUBIIEKATh BCEX WICHOB KOMaHIbI. To,
KaK HOBUYOK BIIMILIETCS B KOJIJIEKTUB, COBCEM HE IOCIEIHEE AETIO0.

Curyauus B Poccuu cyliecTBeHHO M3MEHMIIACH K JIYULIEMY 3a MOCJIEIHUE HECKOIBbKO JIeT.
O0beM 3KcropTa mporpaMMHoro odecriedenust U3 Poccun B 2005 r. mpeBbicvn 1 mupa.$ (s
CpaBHEHHS SKCIIOPT B aBTOMOOMJIBHOM oTpaciiu cocTaBui 380 MIIH.$, B aTOMHOI SHEPreTHKE —
850 mutH. $). O6wvem IT-poiaka B 2004 1. coctaBuia 9,2 mupa. $, B 2005 r. poct cocrasui 22,1%
(B TO BpeMs Kak MUpe Bcero nopsiaka 6%). KoneuHo, 1075 HalIero pelHKa B 00beMaxX MHPOBOTO
IT-peiaka mo-npekaemy Hepenuka (00bem IT-peiaka B mupe B 2005 r. cocraBua 900 mupa. $),
HO TEHJCHIIMS BRINIAIUT oOHaaexuBatoie. [Ipu aTom o0bem poiaka paspadotku [10 B Poccuu B
2005 . cocraBun 1,4 mupa. $ (ot Bcero IT-peinka). B cpemnem stor mokasarens B Poccuu
pacret Ha 40-50% B ro.

Takum o0O0Opa3oM, OCHOBHBIE TEHACHIIMM HA CETOMHSALIHUN JI€Hb MPEACTaBISAIOTCA
CIEYIOIIUMU:

» bBoicTpsrii poct 06bemoB IT-peiaka, peiaka [10.

» YKperuieHue Mo3uluid POCCUHCKUX KOMIaHHUH.

» Tlo-npexxHemMy Maliasi 10Jisi B MUPOBBIX 00beMax.

Jns Toro 4troObl TOBBICUTH OOBEMBI PBIHKA, HEOOXOIUMO TIOBBICHTH IOKa3aTeib
YCIICIIHOCTH TPOEKTOB, JJISl YETO OTPACh HYKAAETCS HE TOJHKO B HOBBIX TEXHOJIOTHSX, HO U B

TpPaMOTHBIX CIICHHUAJIMCTAax, CHOCOOHBIX 3TH TEXHOJOTHHU IPHUMCHATD.
14 HNnskeHepust nporpaMMHOro odecrnedeHust (MporpaMMHasi HHKEHEpPHUs)

CoBpemennble IIC sBnsoTCSs MO COCTaBy M CTPYKTYpPE OUYEHb Pa3sHOPOJHBIMH,
OPUEHTUPOBAaHHBIMM HAa pealu3allii0 pa3HbIX MpPEAMETHBIX oOjacTeld, HauuHas OT
oneparroHHbix cucteM (OC) u 3akaHuMBas TPUKIAJHBIMEA OW3HEC-cHcTeMaMmH. [IpumepHO
Kaxasle 10 neT mpouCXOAUT CMEHAa SA3BIKOB MPOTrPpaMMMPOBAHUS U ONEPALMOHHBIX CpEA IS
onucaHus U (PYHKIIMOHUPOBAHUS MPOTPaMM, UTO MpEAToiaraeT nepeBoj paHee pazpaboTaHHBIX
¥ (QYHKIMOHHPYIOIIKUX MPOrpaMM Ha HOBBIE SI3BIKM M ONepaluoHHble cpensl. Ha aTo TpaTsaTcs
OTPOMHBIE JIFOJICKHE U (PMHAHCOBBIE PECYPCHI.

Hemnoro ucropuu

Vxe B 60-x-70-x romax XX ObLIO SICHO, YTO BBHJY POCTa CIOXHOCTH pEIIaeMbIX IMpH
IIOMOIIIM KOMIIBIOTEpA 3a/lad HEHMMOBEPHO BO3pacTaeT CTOMMOCTb pa3pabOTKH IMPOrpamm.
[Tpuuem, ecinu CTOMMOCTH almaparypbl pacTeT YMEpPEHHBIMH TEMIIaMH, a HHOT/Ia M BOBCE
nasiaeT, TO CO CTOMMOCTBIO Pa3pabOTKU MPOrpaMM HUYETO MojeNaTh He yaaercs. iMenHo Torna

BOIIPOC O TOM, KaK ONTUMHU3HPOBATH IPOIIECcC pa3pabOTKH, BHIIIEN Ha MEPBBIN IJIaH.
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Cosznanue mo0oii TIC BbIMOMHAETCSA MO HEKOTOPOH cXeMe, KOTopasi MpeACcTaBisieT co0oi
MOCJIEI0BATEIbHOCTh CTAHAAPTHBIX JTamnoB (OYEHb NPUOTU3UTENBHO 3Ta CXEMa MOXKET
BBIIVIAJICTh TaK: aHAJIU3, IPOCKTUPOBAHUE, Pa3paboTKa, TeCTUpoBaHue, Moaupukanus). ImenHo
Ha 3THX J3Talax M BO3HUKAIOT CYLIECTBEHHbIE (PMHAHCOBBIE 3aTpatrhl. [ MX onTUMM3aLUU
HE00X0AMMO OBLJIO MOHATH, YTO MPOTPAMMHUPOBAHNUE €CTh OOBIYHBIM TEXHOJIOTHYECKUN MpoIiecc,
[0 XapakTepy BO3HHUKAIOIIUX MPOOIEeM Malo 4eM OTJIMYAIOLIUICS OT, CKakeM, CTPOUTEIIbCTBA
JoMa WM Kopabins. [l cokpamieHus 3aTpaT HEoOXOAMMO OBUIO KOHKPETHU3UPOBATH CXEMY,
YIOPSIOYUTh JEHCTBUSA, BBINOJHSAEMbIE Ha KaXJAOM 3Tane, pa3paboTaTh METO/bl pPELICHUS
BO3HHMKAIOIIMX Ha pPa3HbBIX 3Tamax npodiem. s pemieHus JaHHBIX NpoOsieM ObL1a co3aHa
TaKasi IMCIUILINHA, KaK IPOTpaMMHAasi HHKCHEPHSL.

Ha cerognsmHmii Ae€HP HET €IUHOTO ONPEACTCHHS TOHATHS  «IIPOrpaMMHAs
umkeHepus» [6]. Tepmun «HXeHepUs NPOrpaMMHOTO OOECIICUCHHs» IOSBHJICS BIICPBBIC B
1968 r. na Kondepenunu HATO «mxenepuss mporpammHoro oOecnedenus» (r. [apmui,
['epmanus), Ha KOTOPOM OOCYKIATUCh MPOOJIEMBI CYIIECTBYIOUIETO B TO BpEMS «KpH3HCa
nporpaMMHOro obecriedeHus». Ha koHdepenumu mnpucyrcTBoBaio 50 mpodeccnoHanbHBIX
paspaborturkoB [10 u3 11 crpan. PaccmarpuBanuce npobiaemMbl IpOEKTUPOBAHUS, pa3pabOTKH,
pacrpocTpaHeHUs U NOJIEPKKU rporpamm. [IpuBeieM HECKOIBKO TaKUX ONpeAeTIeHUH, JaHHbIX
KPYIMHBIMHU CHEIHAIUCTAMH B ATOH 00JACTH, Wi 3aUKCUPOBAHHBIE B JIOKYMEHTAaX BEIYIIHX
OpraHu3aIui.

IIporpaMMHasi HH:KeHEPHSs — 3TO

— YCTAaHOBJIEHHE M HCIIOJIb30BaHHE OOOCHOBAHHBIX MHXEHEPHBIX NMPUHLUIOB (METO/I0B)
s 9KoHOMHOro moiydeHust [10, KoTopoe Hafe)KHO W pabdoOTaeT Ha peaNbHBIX
MamHax [7].

— Ta (opMa HMHXEHEpUH, KOTopass NPUMEHseT NpUHIUNBI HMHpOpMaTuKu (computer
science) m MaTeMaTHKH AJs1 peHTadenpHoro pemenus npodiem I10 [8].

— TPUMEHEHHE CUCTEMaTHYECKOTO, MUCIHMIUIMHAPOBAHHOTO, M3MEPSEMOro MOIXoia K
pa3paboTKe, HCIOIBb30BaHUIO U corpoBoxaeHuto 110 [9].

— JUCUMIUIMHA, IeNbI0 KOTOPOHl sBIseTcs co3gaHue kadecTBeHHoro IIO, kotopoe
3aBepIIaeTCs BOBPEMs, HE TMPEBBINIAET BBIJACICHHBIX OIO/KETHBIX CpPEACTB U
YIOBJIETBOPSIET BhIABUTaeMbIM TpeboBanusm [10].

B 1972 roxy IEEE? Bemyctin mepBbiii Homep Transactions on Software Engineering —

Tpynet mo IIporpammuoit WMuxenepuu. IlepBblil 1eNOCTHBIM B3MIAA Ha ATy 001acTh

2 |EEE - Institute for Electrical and Electronic Engineers (VHCTHTYT HHXEHEpOB IO

JJIEKTPOHUKE U JIICKTPOTEXHHUKE)
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npodeccuoHaIbHON aesTenbHocTH nosiBwica 1979 roay, xorma KommbrorepHoe OOmiecTBo
IEEE noarorosuino cranaapt IEEE Std 730 o xadectBy mporpamMmMuoro obecriedenus. [locie 7
jger HanpsbkeHHbIX pabor, B 1986 romy IEEE Bemyctmio IEEE Std 1002 «Taxonomy of

Software Engineering Standards».

IMporpammuas un:kenepusn (Software Engineering) ssisiercs ompacivio ungopmamuxu
(computer science), 3To WHXEHEepHask AUCIHUIUIMHA, KOTOpasi U3y4aeT BOIPOCHI MOCTPOCHUS
KOMIBIOTEPHBIX MPOrPaMM, OTPAKACT 3aKOHOMEPHOCTH Pa3BUTHS IMPOrPAMMUPOBAHHUS,
0000111aeT OIBIT MPOrPAMMHUPOBAHHKS B BHJIE KOMIUIEKCA 3HAHUH W TIPaBUII PErlaMeHTAIlHH
WHXCHEPHOM JIeITENbHOCTH pa3paboTurkos I10.

B sTom onpenenenny BbIIETUM JIBa OCHOBHBIX aCIEKTa.

1) TIIporpammuyro wumxeHeputo (ITM) MOXKHO paccMaTpUBaTh KaK UHICEHEPHYIO
oucyuniuny, B KOTOPOl MHKEHEPbI IPUMEHSIOT TEOPETHUECKUE WU, METO/bl U CPEACTBa MpHU
paspadotke 110, co3ma0T NpOAYKTHl B COOTBETCTBUU CO CTaHJApTaMH, PErJIaMEHTUPYIOLIUMU
MPOIIECCHI UX MTPOEKTUPOBAHUS U Pa3pabOTKH.

2) [II1 onuchBaeT Memoovl ynpasieHus NPoSPAMMHbLIM NPOEKMOM, KA4eCcmeom U
puckamu. IIpuMeHeHNe TakKUX METOJIOB MO3BOJIET JOCTUYb BBHICOKOTO KauyecTBa MPOrPaMMHBIX
IPOAYKTOB. DTa WH)KEHEPHAs! TUCIUILIMHA PEIOCTABISAET BCIO HEOOXOANMYIO HH(OPMAIHIO U
CTaHJAapThl AJi1 BbIOOpa HanboJsiee MOIXOAAIIEr0 METO/Ia U MPOLECCOB KU3HEHHOro 1ukia 110
JUIS peann3alui KOHKPETHOTO MPOEKTa.

Kax unorcenepnas oucyunauna, ona oxBarbiBaeT Bce acnekTbl co3aanus [10, HaunHas oT
dopmupoBaHus TpeOOBaHUI 10 CO3aHUS CONPOBOXKICHMS M CHATHS ¢ sKciutyaranuu 10, a
TaK)K€ BKJIFOYAET MHKEHEPHbIE METObl OLIEHKU TPY03aTpaT, CTOUMOCTH, IPOU3BOJUTEILHOCTU
U KauyecTBa, TO €CTh PeuUb MJIET UMEHHO 00 UHOICEHEePHOU 0esimeNbHOCMU 8 NPOSPAMMUPOBAHUU,
MIOCKOJIbKY €€ CYIIHOCTh OJI3Ka K OINpEAENIEHUI0 HH)KEHEPHOM JEeATEJbHOCTH B TOJKOBOM
CJIOBape:

—  uHdcemepusi - 3TO CNOCO0 TNPUMEHEHHUS HAy4YHBIX pPE3yJbTaTOB, UYTO IO3BOJISET

MOJIy4aTh MOJb3y OT CBOMCTB MaTepUaIoB U HCTOYHUKOB SHEPTHH;

—  uHdcenepusi - JESTENBHOCTb 0 CO3JAHUIO MAIIWH JJI MPEIOCTABIECHUS MOJIE3HBIX

JUIS OTPEOUTENS YCIIYT U U3/IETHH.

HNuixenep (¢dpanu. ingenieur, oT JjaT. ingenium -
CIOCOOHOCTH, U300PETATETLHOCTH), CIICITUAINCT C BBICIIIAM
TEXHUYECKUM oOpa3zoBaHueM. [lepBoHauanbHO - Ha3BaHHE

3
JIAL, YIIpaBJIABIINX BOCHHBIMU MAallIMHAMHU .

3 Crarys unxenepa P.dynrona B Kanuronuu
bonrsmias CoBeTckas YHIIUKIONE NS
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Jlexnust Ne2 IIporpaMMHasi HH:KeHepHS OcHOBHbIE IOHSITHSI U OTIPeIeIeHNs Kypca

O6umme 1UIs1 BceX HHKEHEPHBIX THCHUILUIMH XapakTepucTuku [11]

[1] UnxeHepsl B CBOEH NEATEIBHOCTU HPUHUMAIOM PO peuienuti, TIATeIbHO OLIEHUBas
alnbTepHATHBBl M BbIOMpas B KaXJIO0M TOYKE MPUHATUS PEIICHUS TOAXOMA, ONMUMAILHO
coomeemcmeylowulli  peuaemoll 3aoave ¢ Yy4emom cyujecmeayoujeco kowmexcma. BpiOop
[IOJIX0/JIa OCYILECTBIISIETCSI B NPOLIECCE aHAIM3a aJIbTEPHATUB, BO BPEMsI KOTOPOIO TIIATEIbHO
COIIOCTABJISIFOTCS] BO3MOYKHBIE 3aTpaThl U OXKHUAaeMasl IPUObLIb.

[2] MWuxeHepsl, 1O BO3MOXHOCTH, pabOTAlOT C HCIOJIb30BAHUEM  UBMEPUMBIX
KOJIUYEeCTNB8EHHbIX XapaKmepucmukx; OHU COBEPIICHCTBYIOT U YTOUHSIOT CYIECTBYIOIINE METOIbI
U3MEpPEHUl M MPU HEOOXOAMMOCTH BBIJAIOT MPUOJIMKEHHBIE PEIICHHS HAa OCHOBE OIbITa U
OIMIIUPUYECKUX JAHHBIX.

[3] WmxeHepbl mnpuaaroT 0co00e 3HAYCHHE WCIOJIB30BAHUIO UCIUTUIMHUPOBAHHOTO
mpolecca MpU OCYIIECTBICHUH IMPOEKTa M IMOHUMAIOT Ba)XXHOCTh BOIPOCOB 9¢hghexmugnoli
opeanu3ayuy KOMaHOHOU pabomol.

[4] MuxxeHepbl MOTYT OTBEYaThb 3a GbINOJHEHUE CAMO20 WUPOKO20 CheKmpa 3a0ad,
HauMHasg C UCCIEJOBaHUM, pa3pabOTKU, NPOEKTUPOBAHUS, IPOU3BOACTBA, TECTHUPOBAHUS,
BHE/IPEHMS, SKCIUTyaTallud U YNPABJICHHUs, M 3aKaHUYMBas MpOa’kaMH, KOHCYJIbTUPOBAaHHEM U
oOyueHueMm.

[5] Unxenepsl B mpoliecce BBINOJIHEHUS CBOMX OOS3aHHOCTEH WIMPOKO HCHOIb3YIOT
uncmpymenmanvhevle cpeocmea. I1o3ToMy BBIOOp M HCIONB30BaHHE MOAXOASIIUX CPEICTB
ABJISIETCS KpaiiHe Ba)KHBIM BOIIPOCOM.

[6] OObemunssicb B MpodecCHOHATbHBIE COOOIIECTBA, MHXKEHEPHl CIIOCOOCTBYIOT
Pa3BUTHUIO CBOEU OTpACIM IYTEM pa3pabomku u 6HeOpeHus peKoMeHOayuli, aTTeCTalnOHHBIX
MPUHIIMIIOB, CTAHIaPTOB, PACIIPOCTPAHEHUIO XOPOIIIO 3aPEKOMEHI0BABIINX ce0st moaxoa0B (best
practices).

[7] UnxeHepbl no6mopHo uchonwb3yrom pe3yivmamsl NpOeKmupoeaHus W TPOEKTHBIE
penieHus (maTTepHsl).

Huowceneppl B TPOrpaMMHOM HMHXKEHEPHUM - 3TO CHEHNUAINCTBI, BBITOJIHSAIOIINE
npakmuyeckue pabomsl 10 pPeaNn3aluy IPorpaMM ¢ MPUMEHEHHEM TEOPUH, METOJIOB M CPEJICTB
KOMITBIOTEpHOI Hayku (Computer sience). 3HaHWEe KOMIBIOTEPHOW HAyKH HEOOXOIHMO
crenuanucTaM B 00JacTH MNPOTpaMMHOrO obOecreyeHusl Tak e, Kak 3HaHue (QU3UKH -
WH)KEHEpaM-3JIeKTPOHIMKaM. Ecii i pemeHnss KOHKPETHBIX 3a/1a4 MPOrpaMMHUPOBAHUS HE
CYIIECTBYET TMOAXOMSANIMX METOJOB WM TEOPHH, HHXKEHEphl NPUMEHSAIOT CBOM 3HAHUA,

HaKOIJICHHbIE MMM B Tpolecce pa3paboTok KoHKpeTHbIX [0, a Takke HCIOJIB3YIOT OIBIT
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Jlexnust Ne2 IIporpaMMHasi HH:KeHepHS OcHOBHbIE IOHSITHSI U OTIPeIeIeHNs Kypca

MPUMEHEHUS COOTBETCTBYIOIIUX MHCTPYMEHTAIBHBIX MPOTPAMMHBIX CPEJCTB, U 3a4acTyIO 3TO
OKa3bIBaeTCs Hanbosee 3 PEKTUBHBIM CIIOCOOOM IMOCTPOSHUS BBICOKOKadecTBeHHBIX [1C.

WnxeHepsl, Kak MpaBUiio, pabOTAIOT B YCIOBUAX 3aKJIFOUEHHBIX KOHTPAKTOB U BBIMOIHSIIOT
3aJ]a4uM MPOEKTa C YYETOM ITHUX YCJIOBUU M OIpaHUYCHHI HA CPOKH, BpeMs, CTOUMOCTb U Jp. B
OTIIMYHE OT HAYKH, [eIb KOTOPOW - MOMy4YeHUE 3HAHUH, NI MHXKCHEPHH 3HAHHE - 9TO CIIOco0
MOJTy4eHUsT HEKOTOPOW MoJib3bl. Kpome mporpaMMHCTOB, 3aHUMAIONIMXCS HEMOCPEACTBEHHO
paspabotkoii [10, B mporpaMMHON WH>KEHEPUU UCIIOJIb3YIOTCS:

1. meneoorcepwi, KOTOPHIE TUIAHUPYIOT U PYKOBOAST MPOEKTOM, OTCIIEKUBAIOT CPOKU U
3aTparhl;

2. uHdICeHepbl CLYIHCcObL BedeHus Oubauomex N pero3uTapueB KOMIIOHCHTOB;

3. mexnonozu, KOTOPHIC OMPEACISIOT WHXCHEPHBIC METOBl M CTAHAAPTHI, CO3MAIOT IS
npoekTa mojienb XKL, y1oBIETBOPSIONIYIO €ro HENsIM U 3a/1a4aM;

4. mecmuposwuxu (KOHTPOJEPHI), KOTOPBIE IPOBEPSAIOT MPABUIBHOCTH BBHIMOIHEHUS
mporecca MPOCKTHUPOBAHUS IYyTEM TECTUPOBAHUS U HA OCHOBE COOPAHHBIX JAHHBIX IPOBOJISAT
M3MEPEHUS Pa3HBIX XapaKTEPUCTUK KauecTBa, BKIItOUYas OCHKY HajexHocTh [10);

5. eepughuxamopul, KOTOpHIE MPOBEPSIIOT MPABUIBLHOCTD peanu3aluuu GyHKINI B IPOEKTE;

6. sanuoamopul, nposepsomue 10 Ha cooTBeTCTBHE 3aJaHHBIM TPEOOBAHUSIM.

Pa3paboTky mporpaMMHBIX CHCTEM MOXHO CUHUTATh HH)KEHEPHOH JIEeSITEeIhHOCTHIO, HO OHA
UMEET HEKOTOPBIC OTJIMYUS OT TPATUITUMOHHON WHKCHEPHH:

—BETBU HWHXCHEPUU HMCIOT BBICOKYIO CTCIICHb CIICIUAIM3AIMK, a B MPOTrPAMMHOMN
WHXXCHEPUU CIIeIMAIM3aIis KOCHYJACh TOJBKO OTIENBHBIX oOOJacTei (Hampumep,
OTIEPAITMOHHBIC CHCTEMBI, TPAHCISATOPBI, PEIAKTOPHI | T.I1.),

— IPOrpaMMHUPOBAaHNE OOBCKTOB OCHOBBIBACTCS HA CTaHIApTaX, C IMOMOIIBI0 KOTOPHIX
OTPaXKaIOTCsl TUTIOBBIE TPEOOBAHUS 3aKA3UMKOB, T.€. TUIHU3AIUs OOBEKTOB U apTe(aKToB
B cepe MporpaMMHUpPOBAHHUS;

— TEXHUYECKUE PEIICHUS KIACCHU(PHUIIUPOBAHBI W KaTAJIOTU3MPOBAHBI, a B MPOTPaAMMHOI
WHXXCHEPUHU KaXKas HOBas pa3paboTKa - 3TO HOBas mpobiieMa, IS peali3aiud KOTOPOi
YCTaHABIMBAIOT AaHAJOTHI0 C paHee pa3paboTaHHBIMU cucTeMaMu. OIHUM H3
WHKCHEPHBIX PEIICHUN KaTajloru3alud B MPOTPAMMUPOBAHHUH SIBISIETCS HAMMeEpPH
NPOEKMUPOBAHUS.

Jlist ipeBpaleHus MporpaMMHON WHKEHEPUU B CHCIHATIEHOCTh MUPOBAsi KOMITBIOTEpHAS

06H_ICCTBCHHOCTB co3aaia HpO(pCCCI/IOHaJ'IBHBIC KOMHUTCTBI, PCTrIIaMCHTUPYIOHNIUC ACIICKThI
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Jlexnust Ne2 IIporpaMMHasi HH:KeHepHS OcHOBHbIE IOHSITHSI U OTIPeIeIeHNs Kypca

npoiiecca NporpaMMUPOBAHUS . AJIPO 3HAHUHN SWEBOK® [12], sTrueckuii komeke MporpaMMucTa
[13], yueOnbie xypcwl (Curricula -2001, 2004) mo MOArOTOBKE CIIEIHAIMCTOB B 00JacTH
IPOrpaMMHOM UHXKEHEpUHU, O0yUeHHUE CTICUaTIbHOCTU U CepTU(UKALUS CIEIIHATUCTOB.

Takum 00pa3oM, BOSHUKHOBEHHE MTPOTPaMMHOM MHXKEHEPUH KaK JUCHUIUIMHBI Pa3padOTKU
1O onpeneneHo cneayOIMMA BAXKHBIMU (PaKTOpaMH:

— 3HaYUTENIbHBIM 00bEMOM HAKOIUIECHHBIX 3HaHUI B obnactu coznanus [10;

— IOSIBJICHMEM HOBBIX METOJIOB aHAIM3a, MOJCIMPOBaHMs U ipoekTrpoBanus 110;

— COBEpUICHCTBOBAHUEM METOJI0B OOHapykeHus omuook B [10;

—3(hdexTUBHONU OpraHu3ayeld KoJIEKTUBOB pa3paboTunkoB [1O u oneHKH BX TPYIOBOM

NEeSITEIIbHOCTH;

—UCIIOJIb30BaHUEM TOTOBBIX TPOTPAMMHBIX KOMIIOHEHTOB, BBICOKOTEXHOJIOTHYECKUX
CPEJCTB U MHCTPYMEHTOB pa3padotku [10;

— HEOOXOIMMOCTBIO JBOJIONMOHHOTO PA3BUTHS KOMIIOHEHTOB M CHCTEM, a TaKKe HX
ajianTanyreld K HOBBIM U3MEHSIOIINMCS YCIOBHSM OIEPALIMOHHBIX CPe U KOMITBIOTEPHBIX
ceTen.

[IporpaMMHasi ~ WHXKEHepHsl  JeNaeT  aKIEeHT Ha  TOBBIIIGHUM  KadyecTBa W
npousBoguTensHocTH IO 3a cueT NMPUMEHEHHUs: HOBBIX M YCOBEPILIEHCTBOBAaHHBIX METOJOB
npoekTrpoBanus [10; TOTOBBIX KOMIIOHEHTOB W METOJIOB MIX T'€HEpAIMH; METOJIOB IBOJIOIHH,
Bepudukanmu u TectupoBaHus [10; HHCTPYMEHTAJIBHBIX CPEICTB; METOAOB YIIPABICHUS
HPOEKTaMHU, OLIEHKH KaueCTBa U CTOUMOCTH.

O0JacTh 1eiicTBUA NPOTPAaMMHOI HH/KCHEPUH

[TogBeeM MTOTH M OTBETUM Ha YACTO 3a/1aBae€Mble BOMPOCHI, KACAIOMIMECs TIPOTPaMMHON
uHKeHepud. B 3amagHol nuTepaType 4acTo HCHOJB3yIOTCs TepMuHbl: SOftware engineering,
system engineering u computer science. B yem pa3uuma?

Tabmuua 1.1 — YacTo 3agaBaeMble BOIPOCH! O MPOrPaMMHOI HWHKeHepUH [5]

Bomnpoc OtBer

Yto Takoe ImporpaMMHas I/IH)KeHepI/IH? 9T0 UHDICEHEPHAA 0ucuunﬂuHa, OXBaThIBaroIas BCC

acnekTsl pazpadotku I10.

B uwem paszmuume wmexay [IM  wu | UHdopmaTuka oXBaTblBa€T TEOPUIO M METOIbI
uHdopMaTukoit (computer science)? IIOCTPOEHUs BBIYMCIUTEIBHBIX U IMPOrPaMMHBIX
CHUCTEM, BKJIIOYas almapartHoe W IIPOrpaMMHOE
obOecnieuenue, Ttorga kak [IM  paccmarpuBaer

BOIIPOCHI IpaKkTH4ecKoro nocrpoenus I[10.

*SWEBOK - Software Engineering Body of Knowledge
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Jlekuust Ne2 IIporpaMMHasi HHKeHepPUsI

OcHoOBHBbIE IOHATHS U omnmpeaeJeHus Kypca

B uem pazmuume wmexny I u

CHCTEMOTEXHHKOH (System engineering)?

CucreMOTeXHHMKa (TOYHEE, TEXHOJIOTHS CO3JaHUs
BBIYMCIIUTEIILHBIX CUCTEM) OXBATHIBAET BCE aCHEKThHI
pa3pabOTKH BBIYUCIUTEIBHBIX CHCTEM (BKJIIOYAs
[Ho) =n

HPOIIECCHI.

CO3JaHUC arrapaTHbIX CpcaACTB n
COOTBCTCTBYIOIIIHC

11

TCXHOJIOTHYCCKHE

Texnoaoruu

IIPOLECCOB.

ABJIAKOTCA 9aCThIO 9THUX

Yro

uHdICenepuu?

TaKo€ . Memoovl  NPOCPAMMHOU

DTO CTPYKTYpHBIC PEIICHUS], TPETHAZHAYCHHbIE IS

pazpaborku I[IO w BrjIIOYAlOUIME CHUCTEMHBIC
MoJiend, (HOpMaIM30BaHHBIC HOTAIlMM W TIpaBUIIA
NPOCKTHUPOBAHUS, & TaKXe CIIOCOOBI YIPABICHHUS

npoueccoMm cozaanus [10.

Uto Takoe mexHonocuueckull npoyecc | OT0  COBOKYIHOCTh  IPOIECCOB, BEAYIIHX K
cozoanus I107? coznanuto wim pazsuruto [10.
Yro Takoe moldenb mexHonrocuveckoeo | DopMalM30BaHHOE YIPOIICHHOE IPEICTABICHUE

npoyecca cozoanus [10?

TCXHOJIOTHYCCKOI'O IMpouecca CoO3aHnAa I10.

B yeM oTJIN4Yue IIPOrpaMMHOMN
WH)XEHEPUU OT JPYruX HHKEHEPHBIX

MUCLIAIIINH?

I[IM  KkadyecTBEHHO  OTIAMYAEeTC  OT  JIPYTUX
WH)KEHEPHBIX  JUCLMIUIMH  HEMaTepUaJIbHOCTHIO
OporpaMMHOro  obecneueHuss M JTUCKPETHOU
IIPUPOIOU €ero (bYHKIIMOHUPOBAHUS. 1
UHTErPUPYET MIPUHLIATIBI MaTE€MaTHKH 51
MHPOPMAaTUKU C  HUHXEHEPHBIMH  MOJIXOJaMH,

pa3pa6OTaHHLIMI/I AJIsT IPpOU3BOACTBA MATCPUAIIBHBIX

00BEKTOB.
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Jlekuus Ne3 IIporpamMMHasi HHKeHepPUsT Oobs1acTH 3HAHUT POrPaMMHOI MHKEHEPUU

© ©o N o g b~ w D

2 OBJIACTHU 3HAHUM TIPOT'PAMMHOMN MH)KEHEPUU

PaccmoTpuM B3anMocBsi3aHHbIE aclieKTsl HHxeHepuu 110:

— meopemuyuecKuil u UHMENNEKMYanbHplil Oa3zuc (METOIbl, MPUHLHUIIBI, CPEACTBA U

METOJOJIOTUH U JIp.) NMPOCKTUPOBAHUS, MpecTaBleHHbIH B sape 3nanuii SWEBOK,
CIIOCOOCTBYIOIIMI  CO3JaHUI0  BBICOKOKAYECTBEHHBIX IMPOrPAMMHBIX IPOIYKTOB,
yIIOBJICTBOPSIONINX 3aJaHHBIM 3aKa34UKOM ()YHKIIMOHAJIHHBIM M HE()YHKIIMOHAIBHBIM

TpeOOBaHUM;

CTaHJIAPTHBIA MOAXOA K pPa3paboTKe MPOrpaMMHBIX IPOEKTOB, COCTOSLINI B
HCIIOJIb30BaHUH MoJeJeil sku3nenHoro mukiaa (OKLI), B mporecchl KOTOPBIX BCTPOCHBI
METOJIbI ~ MPOCKTHPOBAHWS,  BepU(PUKAIMK,  TECTUPOBAHUS W  OICHUBAHHSI
MIPOMEXKYTOUHBIX pabOYMX TMPOAYKTOB, a TakKe IPOBEPKU IUUIAHOB M BPEMEHHU
BBITIOTHEHUST pabOT Ha ATUX MpoIeccax JUisl TOro, 4TOOBI PErylupoBaTh CPOKU H

3aTpaThbl, a TAKKC BO3SMOKHBIC PUCKH U HCAOCTATKH.

SE2004: coBOKYNMHOCTb 3HAHUIA 10 MPOrPAMMHOI HHKEHEPUHU

OcHoBbl nHGOpMaMOHHBIX TexHoJorHi (CMP)

OcHoBbl MaTemMaTuku u unxkeHepuu (FND)

[TpodeccnonanbHas npaktuka (PRF)

MopenupoBanue u aHaian3 nmporpamMmmuoro obdecrneuenus (MAA)
[TpoextupoBanue nmporpaMmHoro ooecrneuenus (DES)
Bepudukanus u arrecranus nporpammuoro odecnedenus (VAV)
Oosrorus nporpammHoro obecriedenus (EVL)

[Ipoteccrl pazpaborku nporpammuoro odecneyeHust (PRO)

KauectBo nmporpamMmmuoro obecnieuenust (QUA)

10. Ynpasnenue nporpammubivu rpoektamu (MGT)

SAnpo 3nanuit SWEBOK  sBnsieTcs  OCHOBOIOJNArarmIUM — HAyYHO-TEXHUYECKUM

JOKYMCHTOM, KOTOpBIﬁ 0T06pa>1<aeT MHEHUE MHOT'HX BaPY6C)KHBIX N OTCYECTBCHHBIX

CHEMAIUCTOB B 00JacTH MPOrpaMMHONM HWHKEHEPUU U COIJIACYeTCsl C COBPEMEHHBIMHU

pernamenTupoBanHbiMu nporieccamu JKI[ T1O cranpapra ISO/IEC 12207. B sTom aape 3HaHMNA

COACPIKUTCA onucanue 10 06]161CTCI>1, KaxxZasd U3 KOTOPBIX IMPCEACTaBJICHA COTJIACHO HpHHHTOfI

BCEMHN YyYaCTHHUKaMHM CO3JaHHA OTOIro sAapa 061116171 CXEMBI OIIMCaHMHA, BKJ'IIO‘IaI-OHIeﬁ

OIpECACIICHUC MMOHSATUMHOTO arrapara, METOAO0B U CPEACTB, a TAKXKEC MHCTPYMCHTOB INOAJACPKKHA

WH)XEHEPHOU NEeATEebHOCTH. B Kakmol 00J1acTH OMUCHIBAETCS OMpPENENICHHBIN 3armac 3HaHWH,

KOTOpBII\/'I JOJIKCH MPAKTUYCCKU UCIIOJIB30BATHCS B COOTBCTCTBYIOMIUX ITpOoLECCax H(H

19



Jlekuus Ne3 IIporpamMMHasi HHKeHepPUsT Oobs1acTH 3HAHUT POrPaMMHOI MHKEHEPUU

JIist HarnsigHOTO TMpEACTaBICHHUS MOHATUHHOrO ammapara obnacrei 3nanuii SWEBOK
pOBEJIEM YCJIOBHOE pa3dumeHue obiacteld Ha OCHOBHBIC (TATh i mnpoektupoBanus [IC,
PHUCYHOK 2.1) U IOTIOTHUTEIBHBIC OPTaHU3aIMOHHBIC METO/IBI U TIOJIXO/IbI, KOTOPBIE OTOOPaXKAIOT

WHXXEeHepuio yrpasieHus npoektupoBanueMm [IC (koHdurypauuei, mpoeKkTaMu, KaueCTBOM -

PUCYHOK 2.2).
MNporpaMMHan HHHEHEDHA.
rnasHHE OﬁnacTH \
| 1. Mikexepua | 2. TMpoextw- | | 3 KowcTpyw- | | 4. Tectu- _| 5. ConpoBo-
TpeSosaHmHi posarme MO poeanve M0 posaxme MO Aexne MO
HHMEHEPHA TpeBoBaHui | Ba308kIE KOHLEMLMK | CHIHEHMHE CROMHOCTH | KOHLENLWA KOHLIEALMMN
BulABNEHHE TpeBoaaHuil | KNioueskie BONPOCE! | OTKNOHEHWA OT CTUAA | YPOBHH TECTMPOBAHNA| CONPOBOKIEHHE
aHanws TpebosaHWA apxuTexTypa MNC NPOSEpEM TEXHHKA KROYEERIE BONPOCE!
cneushrkauma SHANWS KAUSCTBA | MCNONB30BAHWE METPMEN CneuMdHKaLMA
TPG'GEIH-BHHI:! HOTALMA BHELUHWX CTAH4IPTOR &-npanne“”e TPEEOBEHHI’:‘I
npopepxa TpeboBaHWi | cTpaterta u MeToak St THERCEERIFE M npouece
NpoeKTHROEAHWA CONPOBOHIEHUA
yNpasneHme poskTHp e
TpeSoBaHHAMK
Pucynoxk 2.1 - OcHoBHble 00nactu 3Hannii SWEBOK
MporpaMMHan MHXEHEDHA,
i i \
6. ¥npaenexne 7. ¥Ynpaenenue 8. Npoyecc 9. MeToge u 10. Wrokenepna
| rondurypa- NPOSKTAMK WhweHepwn NC |  °PeAGTEA kauecTea NC
Umed WHEEHEEHN
ynpaBnexue npouece. | cpranusayms ynpasnenng | FOHUEIUAN MeTofe: o6bexrTHEIe,| KOHUENLWK KaYeCTED
MAERTHDMEALNA, YTIDAENEHHE NPOLECCaMI MR AL TPYETYpa CTRYRTYPHBIE, f::;:::ﬂﬂc?n M
EOHTRONE onpeasneHne KOMANOHEHTHBIE
e FapaHTiK KavecTea MC
YUET CTaryca OLEHKA HHCTRYMEHTEI
HH¥EHEDAR NNAaMApOBAHKE VAV
ayauT HOMNMYECTEEHHEIT WHEHEPUMH,
HEHMEHERMA HIMEREHUA aAHANNI Oracle NNaHKupoBaHneE
Y¥npaeneHue ' KAYECTEA
P —— HHHMEHEDPUA CTONMOCTH mApouecc Rational Rose v gp.
pe HIMEHEHMA HIMEDEHHE KAYSCTEA

Pucynoxk 2.2 - Opranusanuonssie ooaactu 3Hannii SWEBOK
B kaxxmoit o0macTy mpuBeIEHBI KIFOYEBBIE TIOHSATHS, MTOIXOABI M METOJIBI TPOSKTUPOBAHHS
pasubix TtunoB [IC. JlanHoe pa3OueHue oOnacTel Ha OCHOBHBIE M BCIIOMOTaTEJIbHbBIE
COOTBETCTBYET CTPYKType pa3ouenwus mpoieccoB ctanaapta ISO/IEC 12207 (em. pazmen 1.2),

BBITNIOJIHEHUE KOTOPBIX ONpPEAEIAeTCs 3HaHUAMH, coaepxkaiumucs B sape SWEBOK.
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JHanee npuBomutcst 0030p Kaxaoi obmactu siapa 3Hanuit SWEBOK, ompenensercs ee
pOJIb B IIPOEKTUPOBAHUU U pEalM3alUU NIPOTPAMMHBIX IIPOAYKTOB. B HEKOTOpBIX moapasaenax
IIOKa3aHa CBA3b C IOJOKEHUSAMHU COOTBETCTBYIOIIUX CTAHIAPTOB, KOTOPBIE PETIAMEHTHPYIOT U

PEryJIMPYIOT BBIIIOJHEHUE MPOIIECCOB POSKTUPOBAHUS IMTPOrPAMMHBIX CHCTEM.
2.1 Onucanue oCHOBHBIX o0Jacreii 3Hanuii SWEBOK

211  Tpebosanus k I10 (Software Requirements)

ITepBoe, ¢ 4yero HEOOXOAMMO HA4yaTh IAHHYIO TEMY, 3TO JaTh OMPEICICHUE MOHSTHIO
«TpeboBaHMEe» U BBIIBHTH €r0 OCHOBHBIC XapakTepucTuku. O000Imas ompenesieHus, KOTOpPbIE
JIAl0TCS pasHbIMH aBTOpamu M ¢ ydetoMm crangapra IEEE Standard Glossary of Software

Engineering Terminology (1990), nagum cieayroiiee onpeaeacHue TpeOOBaHUS

TpeGoBanust - 3TO CBOICTBA, KOTOPBIMU JOJDKHO oOnazate [IO mms agexBaTHOTO
onpezaeneHuss (pyHKIMNA, YCIOBUH M orpaHudeHuid BeimonHeHus [10, a Takxke 00BEMOB
JTAHHBIX, TEXHHYECKOT0 00ecrieueHus U cpebl HyHKIMOHUPOBAHHUS.

OnbIT MHAYCTPUN MH(MOPMAIIMOHHBIX TEXHOJIOTUH MOKA3bIBA€T, YTO BOIPOCHI, CBA3aHHBIE
C YIpaBJIEHHEM TpeOOBAHMUSMM, OKA3bIBAIOT KPUTUUYECKU-BAXKHOE BIMSHHE HA NPOTrpaMMHbIE
IIPOEKTHI, B ONPEAEICHHON CTENEHN — Ha caM ()aKT YCIHEIIHOIO 3aBEpIIEeHUs IPOEKTOB. TOJBKO
cucremMaTuyeckass paboTra c TpeOOBaHUSMH IO3BOJSET KOPPEKTHBIM 00pa3oM o00ecrednThb
MOJENIMPOBAaHUE MpeAMETHOM o0nacTu (3afay peaJbHOro Mupa) U (OpMYIHPOBAHUE
HEOOXOUMBIX MPUEMOYHBIX TECTOB JJISl TOI'O, YTOOBI YOEIUTHCS B COOTBETCTBUH CO3/1aBAEMBIX
I1C kpuTepusiM, 3aJaHHBIM PEATLHBIMU MTPAKTUYECKUMHU OTPEOHOCTAMHU.

TpeboBaHus OTpaXkaroT MOTPEOHOCTH 3aKa34YMKOB, IOJIb30BaTeNel M pa3pabOTUMKOB,
3auHTepecoBaHHBIX B co3faHuu [10. 3aka3umk M pa3pabOTYMK COBMECTHO MPOBOIAT cOOp
TpeOOBaHUI, UX aHalu3, T[EpPEeCMOTp, OIpeaeNeHue HEOoOXOIUMBIX OIpaHHMYEHUN U
JNOKyMeHTHpOoBaHHe. Paznuuatror TpeGoBaHUA K HpoOdykmy u K npoyeccy, a TaKxKe
@yHKYUOHANbHYIE, HePYHKYUOHANbHBIE U CUCTEMHblE MPEOOBaAHUS.

TpeboBaHMs K HPOAYKTY M K IPOIECCY OMPENENsioT yCIoBUS (DYHKIIMOHHUPOBAHUSA WU
pexxuMbl pabotel [1O B omepannoHHOM cpene, OrpaHWYEHHs] Ha CTPYKTYpy M MaMsATh
KOMITBIOTEPOB, HA MIPUHIUIIBI B3AMMOJICHCTBHS IPOIPAMM M KOMIIBIOTEPOB U T.II.

Dyukyuonanvbuvle mpeboeanusi ONUPEHEISIIOT Ha3HAUYCHHE M (DYHKIMU CHUCTEMBI, a
He@yHKyuonaneHvle - ycinoBus BbimonHeHus IO wm gocryma k gaHHbIM.  CucmemHbvle
mpebosanus.  ONMCHIBAIOT  TpeOOBaHMA K IPOrPaMMHOM  CHCTEME, COCTOSIIEH U3
B3aMMOCBSA3aHHBIX IIPOIPAMMHBIX M alllapaTHBIX IIOJCUCTEM M PAa3HBIX IPHIOKECHHU.

TpeboBanust MOTYT OBITH KOJIMYECTBEHHBIC (HAIIpUMEp, KOJIMYECTBO 3alPOCOB B CEK., CPEIHUI
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nokaszareiab OIIMOOK M T.M.). 3HAYMTEIbHAas YacThb TPeOOBaHUM OTHOCHTCA K arpulyram
Ka4ecTBa: 0€30TKa3HOCTh, HA/IE)KHOCTh U JIP., @ TaKXKe K 3aimuTe u 6e3onacHocTH Kak 110, Tak u
JAaHHBIX.

PaccmoTpuMm  KinaccHueckMid IPUMEpP BBICOKOYPOBHETO CTPYKTYPUPOBAaHUS TPy
TpeOoBaHUIl Kak TpeOOBaHMI K NPOAYKTY, KOTOPBIM IPENJIOKEH OJHHUM M3 KIIACCUKOB

JMCUUILIMHBL yIipaBieHus tpedoBanusmu Kapimom Burepcom [14].

DyHKIMOHAIbHBIE TPeOOBAHUSA HedynkuuonaabHbie TpeOOBaHUS

busnec-
TpedoBaHMS

Konuenuusi (Vision Document)

AN

Bbu3nec-
npaBuJia

IHosb30BaTesIbCKHUE
TpeOoBaHUSA
ATpHOYTHI
KavyecTBa

Cneum])mcauml BAaPHAHTOB HCIOJIL30BAHNUSA
(Use-case Document)

Buemnue
HHTepperichl

T i . T e

CucreMHbIe
TpeOOBaHNUS

DYHKIUOHAJIbHbIE
TpeOoBaHUS

Orpannyenns

Cnenudukanus TpedoBaHUit
(Software Requirements Specification)

Pucynok 2.3 — YpoBHH TpeGoBanuii o Burepcy
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Cucremaruzupys pabOThI BEAYIINX 3KCIIEPTOB B 1aHHOU obnactu (Burepca, Jlepunrsenna

u Bunpura, Kobepna), HeoOXOAMMO MNpHBECTH KJIACCH(UKANMIO Pa3IUYHBIX KaTeropui

(BUIOB) TpeGOBaHWIl U CBS3aHHBIX C HUMH MOHSTHUN, BaXKHEUIIMX C TOYKU 3PEHUS UX

IIOHUMAaHUuA U ,Z[aJ'IBHGfIH.IBl"o IIPAKTUYCCKOI'0 IPUMCHCHUA .

TIlompebnocmu (needs) - oTpakaroT mMpoodJeMbl OHM3HECA, MEPCOHAIMU WM HpoIiecca,
KOTOpBIE JIOJDKHBI OBITh COOTHECEHBI C HCIIOJIB30BAaHHEM WM TPUOOpETCHHEM
CUCTEMBI.

I'pynna ¢ynxkyuonanvHovix mpebosanuil

» busnec-tpeboBanus (Business Requirements) - ompeaensitoT BHICOKOYPOBHEBBIC

eI OpTaHU3aIK WIH KIHEeHTa (MIOTpeOuTeNst) - 3aKka3unka pa3padaTbiBaeMOro
HPOTrPaMMHOTO 00ECIICUCHHS.

[Moaw3oBarennckue TpeboBanus (User Requirements) - onuceIBaroOT 1ein/3aaun

MOJIb30BATECH  CHUCTEMBI, KOTOpBIE JOJDKHBI  JIOCTUTAThCS/BBIMOIHATHCS
[I0JIb30BATESIMU  [IPM MOMOLIM CO3JaBa€MOW IPOrpaMMHOM CHUCTEMBI. OJTH

TpeOOBaHMUs YacTO MPEACTABIIAIOT B BUjIe BapuaHToB ucnosb3oBanus (Use Cases).

dyukimonaneHbie TpeboBanms (Functional Requirements) — onpegensior
(G YHKIMOHATBLHOCTH (ITOBEACHHE) MPOTPAMMHON CUCTEMBI, KOTOpasi JOJKHA ObITh
co3maHa pa3pabOTYMKaMU IS TPEAOCTaBICHUS BO3MOXKHOCTH BBITIOTHEHUS
MOJIb30BaTEsIMH  CBOMX OOS3aHHOCTEH B paMmkax Ou3Hec-TpeOOBaHUNH U B

KOHTCKCTC IMMOJIB30BATCIbCKUX Tpe60BaHHI>i.

e [pynna nepynxyuonanvuvix mpebosanuu (Non-Functional Requirements)

» Busnec-nipauia (Business Rules) - Bkiro4aroT win CBsI3aHbI ¢ KOPIIOPATUBHBIMU

periaMCeHTaMu, IMOJUTHKaMH, CTaHJapTaMu, 3aKOHOAATCJIbHBIMH AaKTaMH,
BHYTPUKOPIIOPATUBHBIMH HWHHIOHWATUBAMU (HaanMep, CTPEMIICHUEC OJOCTHYb
3penoctu  mporeccoB 1Mo CMMI 4-ro ypoBHS), YYETHBIMH NpPaKTUKaMH,
aIropuTMamMu BBIYMCIEHMM U T.4. Ha camom neine, 10OCTaTOYHO 4acTO MOXKHO
BUACTH HEAOCTATOYHOC BHHMMAHHUEC TaKOro poaa Tpe6OBaHI/I$IM CO CTOpPOHEI
COTPYAHUKOB I/IT-}IGHapTaMeHTOB U, B 4aCTHOCTH, TECXHUYCCKUX CIICITUAJINCTOB,
BOBJICUEHHBIX B NpoekT. Business Rules Group naer noHumanue OuzHec-
[IpaBUjla, KaK «IIOJIOXKEHUsS, KOTOPBIE OINPEACNSA0T WIM OrPAHUYMBAIOT
HEKOTOpble acneKkThl Ou3Heca. OHU NOJPa3yMEBAIOT OPraHU3alMI0 CTPYKTYPHI
Ou3Heca, KOHTPOJIMPYIOT WU BIUSAIOT Ha NOBeJeHHE Ou3Hecay. busHec-npaBuia
4acTO ONIPENEISIOT PACIpPENEICHUE OTBETCTBEHHOCTH B CUCTEME, OTBe4as Ha

BOMPOC «KTO OyOeT OCYILECTBIISATh KOHKPETHBIM BapuaHT, CIEHapUi
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HCIIOJIb30BAHUA» WKW JUKTYIOT TMOSABJICHUC HCKOTOPBIX (I)yHKI_[I/IOHaHBHBIX
TpeboBaHUil. B KOHTEKCTE AWMCHUIUIMHBI YIpaBieHHs NpoeKTaMu (YK€ BHE
HpoeKTa pa3pabOTKH MPOrPaMMHOIO OOECIICYCHUs, HO BBINOJHEHHs OH3HEC-
INPOEKTOB W  OW3HEC-NIPOIIECCOB) TaKWe MpaBWia o00NaalT  BBICOKOU
SHAYUMOCTBIO M, HMMCHHO OHH 4YaCTO OIPCACIAOT OTI'paHUYCHUA OusHec-
IPOEKTOB, JUIi AaBTOMAaTH3allMM KOTOPBIX CO3JAeTCs COOTBETCTBYIOLIEE
porpaMMHOe obecrieueHue.

» Buemnme wunTepdeiicer  (External Interfaces) - wacto moameHsroTcs

«I10JIb30BaTENbCKUM HHTepdeiicom». Ha camom gene Bompockl opraHu3anuu
MOJIb30BaTEILCKOr0 HMHTepdeiica 0e3yCIOBHO BaXXHbI B JIaHHOW KaTEropuu
TpeOOBaHUH, OJHAKO, KOHKPETHU3AIUSl ACTIEKTOB B3aMMOJEHCTBHS C JPYTHMHU
cUCTeMaMM, ONEpPAlMOHHOW cpenoil (Hampumep, 3aluch B JKypHall COOBITHHA
OIEPALMOHHOM CHCTEMBbI), BO3SMOXXHOCTSIMM MOHUTOPHMHIA IPU SKCIUTyaTalluu -
BCE 3TO HE CTOJBKO (PyHKUMOHaJIbHbIE TpeOoBaHMsS (K KOTOPBHIM OLIMOOYHO
MIPUITMCHIBAIOT MHOTIA TAKHE XapaKTEPUCTHKH ), CKOJIBKO BOIPOCH HHTEP(ENCOB,
Tak Kak (YHKUHOHAJIbHBIE TpPeOOBAaHMS CBS3aHbl HENOCPEICTBEHHO C
(YHKLIMOHAJIBHOCTBIO ~ CUCTEMbI, HANpaBICHHOW Ha  pelieHue OusHec-
noTpedHOoCTEH.

» AtpuOytel kauyectBa (Quality Attributes) - omuceiBarOT IOMOTHHUTENBHBIC

XapaKTEepPUCTUKH TMPOAYKTa B PA3IMYHBIX «M3MEPEHMSIX», BAXKHBIX IS
nojp30oBaTene W/uiaM  pa3paboTyMKoB. ATpUOYTBI KacalTCsi BOIPOCOB
MOPTUPYEMOCTH, HHTEpONEepadenbHOCTH (IIPO3PAaYHOCTH B3aUMOAECHCTBUS C
JIPYTHUMHU CUCTEMaMH ), HEJIOCTHOCTH, YCTOWYUBOCTH U T.II.

» Orpannuenus (Constraints) - ¢opMyaHpOBKH YCIOBHIA, MOAUPHUIUPYIOIINX
TpeOoBaHus UM HaOOpbl TpeOOBAaHUH, CyXkast BHIOOP BO3MOXKHBIX PELICHUH IO
UX peanu3zauuu. B uacTHOCTH, K HHM MOTYT OTHOCHUTHCA IapaMeTpbl
MIPOU3BOJIUTENILHOCTH, BIMSIONIME Ha BBIOOp IMIATGOPMBI peanu3alud H/Wim
pa3BepThIBaHUS (IIPOTOKOJBI, CEPBEPhl MPWIOKEHHH, 0a3 MaHHBIX M T.IL.),
KOTOpBbIE, B CBOI O4Y€pedb, MOIYT OTHOCHUTBCS, HAIpUMEpP, K BHEIIHUM
uHTepdeiicam.

o Cucmemnvie mpebdosanus (System Requirements) wHOTrHa Ki1accUDUIUPYIOTCS Kak

COCTaBHasl YacThb TPYMNIbl (PYHKIMOHAIBHBIX TpeOOBaHU (HE MyTaiTe ¢ KaKk TaKOBBIMU
«(pyHKIIMOHANBHBIMU TpeOOBaHUAMUY). ONKUCHIBAIOT BEICOKOYPOBHEBBIE TPEOOBAHUS K

NPOrpaMMHOMY  OOECIIEUEHHIO,  COAEp)KAIleMy  HECKOJbKO  WMJIM  MHOTO
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B3aMMOCBSI3aHHBIX TOJICUCTEM M MpuiokeHuil. [Ipu 3ToM, cucrema MoKeT OBITh Kak
LIEJIMKOM IIPOTPaMMHOM, TaK U COCTOATHh U3 IPOrPaMMHOM U ammapaTrHoM dacteu. B
obmeM ciay4ae, 4YacTbl0 CHCTEMbl MOXET ObITb HEPCOHAN, BBINOJHAIOIINN
onpelesieHHble  (DYHKIMM  CUCTEMBl, HampuUMep, aBTOPU3ALMUSA  BBIIOJIHEHUS

OIIPCACIICHHBIX onepannﬁ C UCIIOJIB30BAHUECM ITPOTpaMMHO-AIIapaTHBIX IMMOJCUCTCM.

HeobxonuMmo caenaTh HECKOJIBKO BAaXKHBIX 3aMEYaHWi 10 Ousnec-npasunam. buznec
npaBUia, KaK TaKOBbIEC, SIBISIIOTCA NPEAMETOM MPHUCTAIBHOTO HW3YYEHHS Pa3IMYHbBIX
CHELMAINCTOB B 00JaCTU KaK OM3HEC-MOAEIUPOBAHUS, TaK U IPOIrPaMMHON HH)XEHEPUHU B
nenoM. [IpakTuka pa3paboTKy MPOTrpaMMHBIX TPEOOBAHUN BKIIOYACT UACHTHU(PUKAIUIO H
onucaHue OU3HEC-NIPABUJ KaK CaMOCTOSITENbHBIX apTe(akToB (HApUMep, METOJOJIOTHS
RUP Beigensier otnenbHbnid apredakt Business Rule B pamkax mucnurumner Business

Modeling).

HapaBHe ¢ mpencraBieHHON kiaccugukanueil TpeOoBaHMH, MOTYT HCHOJIb30BAaThCA U
npyrue noaxosl. Jlaxke B paMKax 3TOM KilacCU(UKALMK, CYILIECTBYIOT U Pa3JIMYHbIE B3IJIs/1bI HA
ee MHTepHperauuio W Jetanu3auuio. Hampumep, kak pe3ynbTaT oONpeAesieHUs: 1eJIeBON
ayUTOPUU U B PaMKaxX MapKETUHIOBOM CTPAaTErMH IMPOJBHUKEHHUS THPAKHUPYEMOI'O PEILEHUS,
BO3MOXHO OIPEAETATh BbICOKOYPOBHEBbIE BOZMONCHOCMU  (KIlI0Yegble XapaKmepucmuku,
ocobennocmu) — «puuuy (features) pazpadbarsiBaemoro npoaykra. Burepc, onuceiBaer feature
KaK  «MHOXXECTBO JIOTMUECKH CBSA3aHHBIX (YHKIMOHAIBHBIX TpeOOBaHUN, KOTOpHIE
MPEIOCTABIISAIOT OINpEEIEHHbIE BO3MOXKHOCTH JUIsSl MOJIb30BATENsl U YJIOBJIETBOPSIIOT OM3HEC-
HeJIsIM <OpraHu3aluu=>).

AHanu3upys pasziavuHble UCTOUYHUKU Ha mpeamer paboTel ¢ features, cienyer OTMETHTH
cleaylollee: ¢ TOUYKM 3pEHUs MHKEHepuu TpeOoBaHMM, features sSBIAIOTCS CaMOCTOSATEIbHBIM
apTeakToM, KOTOPbIIl MOKET OBITh COOTHECEH KaK C ()YHKIMOHAJIBHBIMU TPEOOBAHUAMHU, TaK U
¢ He()yHKIIMOHAJIBHBIMU (B T.Y. C OTPAHUYECHUSMH NPOESKTUPOBAHUS UM aTpUOyTaMH KayecTBa).

HeoOxoauMo Takxke oTMeTHTh, uTO features oOnajgaroT ompeneNeHHBIM Tyalu3MOM B
CBOEH MHTEpIpeTaluy, 3aBUCUMBIM OT KOHTEKCTa KOHKPETHOTO MPOJIYKTa — C OJHOW CTOPOHBI
3TO MOXET OBITh «TOT CaMblil CIIMCOK XapaKTEPUCTHK, yKa3aHHBIH Ha KOpPOOKE MPOJIYKTa» B
ciydae co3fanus «kopoboynoro [10», ¢ n1pyroit CTOPOHBI 3TO MOXKET CIIUCOK BHICOKOYPOBHEBBIX
BO3MOXKHOCTEH CHCTEMBbI, HapuMep NpH 3aka3Hoi paspaborke [1O aBromarmzanuu Ou3Hec-
MPOLIECCOB KOHKPETHOM OpraHu3aluy.

SWEBOK oxBaTbIBa€T HE€ TOJIBKO BOIPOCHI CTPYKTYPHUPOBAHMS M CHUCTEMaTU3ALMHU
TpeOOBaHUH, HO M Pa3IMYHBIX MPOLIECCOB 3TANOB M MPOIECCOB PAaOOTHI C TPeOOBAHUSAMH, a

TaKXe HEKOTOpbIe MPAKTUYECKHE COOOpakeHUs (CM. pUCYHOK 2.4).

25



Jlexuus Ne3 IIporpamMMHasi HHAKeHepHs

OobsacTH 3HAHUT POrPaMMHOM MHKeHEPUU
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Ob6mnacte 3Hanuit «TpeboBanus k 1O (Software Requirements)» cOCTOUT U3 CIETYIOMINUX

paszenos:
— wumkeHepus Tpedbosanwmii (Requirement Engineering);
— BeIgBICHHE TpeOoBanuii (Requirement Elicitation);
— ananu3 TpeboBanmii (Requirement Analysis);
— cnenudukanus TpedoBanuii (Requirement Specification);
— Banuaanus tpedosanuit (Requirement validation);

— ympasienue TpeboBanusmu (Requirement Management).

2.1.1.1 Unoicenepusa mpebosanuil k 110 - 3T0 NTUCUUIUIMHA aHAJIW3a U JIOKyMEHTUPOBAHUS
TpeboBanuii k I10, koTopas 3akiro4yaeTcsi B MpPeoOpa3oBaHUU MPEIIOKECHHBIX 3aKa3uyMKOM
TpeboBaHui K cucreme B onucanuu tpeboBanmii Kk [10 m ux Bammmanms. OnHa Gaszupyercs Ha
MOJIeJI TIpolecca OmpeaeieHus TpeOOBaHWM M JEHCTBYIOIIMX JIMIAX, O00eCHe4YMBArOIINX
ynpasieHue U ¢GopMUpOBaHHE TPeOOBAaHMI, a TaKKE Ha METOAaxX JOCTID)KEHUS IoKa3aTenen
KauyecTBa.

Mooenv npoyecca onpedenenus mpeboganuii - 310 cxema mpoueccoB JXKII[, xoropsie
BBITIOJTHSIOTCSL OT Havaja MPOEKTa W JIO0 TeX MOp, MOoKa He OYAyT ONpEeIeICHbl U COTJIacOBaHbI

Tpe6OBaHI/I$I. I[aHHBIfI nmponecc HE ABJACTCA MUCKPETHLIM; 3TO IIOCTOSHHO HeﬁCTBYIOHlHﬁ

nporecc Ha Bcex atanax JKI[ I1O. IIpu stom mporeccoMm MoXeT ObITh MAapKETHUHI U MPOBEpKa
OCYIIIECTBUMOCTH TPEeOOBaHUI B JTAHHOM ITPOEKTE.

VYnpasnenue tpeboBanusimu k 110 3akirouaercst B KOHTpOJIE 32 BBINOJIHEHUEM TpeOOBaHUI
U TUJJAaHUPOBAHUM HCIOJb30BAHUS PECYpPCOB (UYETOBEUECKUX, MPOTPAMMHBIX, TEXHHUYECKHUX,
BPEMEHHBIX, CTOUMOCTHBIX) B IpOLECCE pa3padOTKU MPOMEXKYTOUHBIX pabouuX MPOJYKTOB Ha
sramax JKII.

Kauecmeo u npoyecc ynyuwenus mpebosanuti - 3TO T1pouecc (HOPMYyIUPOBKU
XapaKTEPUCTHK U aTpUOYTOB KadyecTBa (HAJEKHOCTh, PEAKTUBHOCTD U JIP.), KOTOPBIMHU JIOJIKHO
obomamare I1O, metonsl ux pgocTwkeHus Ha dtanax JKI[ W OLEHMBaHHMA NOJYYEHHBIX
pe3yJIbTaTOB.

2.1.1.2 Buvisgnenue mpebosanuti - 3TO TPOIECC W3BICUYCHUS WHPOPMAIMU M3 PAa3HBIX
UCTOYHUKOB (JJOTOBOPOB, MAaTe€pHajoB AaHAJUTUKOB IO JEKOMIIO3UIMM 3adady U (PYHKUUH
CHCTEMBI U JIp.), TPOBEACHHS TEXHUYECKUX MEpoIpuaTuii (codeceioBannii, cobpanuii u ap.) s
(dbopMUpOBaHUS OTAEIBHBIX TPeOOBaHUI K MPOAYKTY U K Impolieccy pa3pabotku. VMcnonHurensb
JIOJI’KEH COTJIacoBaTh TPEOOBAHUS C 3aKa3UUKOM.

2.1.1.3 Ananuz mpebosarnuii - Ipouecc U3y4eHMs MOTPeOHOCTEH U LeTei MoIb30BaTene,

kinaccupukanuss u mpeoOpa3oBaHMe HMX K TpeOoBaHUsAM K cucreme, anmaparype u I[1O,
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YCTAQHOBJICHHE U pa3pelieHue KOH(MIMKTOB MEXIY TPEOOBAaHHUIMM, OINpeNeIeHUe PHOPUTETOB,
TpaHUI] CUCTEMbl W TPUHIMIIOB B3aUMOJCWUCTBUS cO cpenoil (ynknumonupoBanusa. Kak
rOBOPJIOCH paHee, TPeOOBaHUS MOTYT ObITh (DYHKIIMOHAIbHbIE U HE(DYHKIMOHAIBHBIE, KOTOpBIE
OIpENIeNIAI0T COOTBETCTBEHHO BHEIIHUE U BHYTPEHHUE XapaKTEPUCTHKAM CUCTEMBI.

2.1.1.4 Cneyugpuxayusa mpebosanuti x I10 - mporecc (HOPMATU30BAHHOTO OMHUCAHHS
(YHKIMOHATIBHBIX W HEPYHKIMOHAIBHBIX TpeOOBaHMM, TpeOOBaHUI K XapaKTepHCTUKAM
KayecTBa B COOTBETCTBUM co craHgaproMm kadectBa ISO/IEC 9126-94, xotopeie Oynyt
oTtpabateiBaThcs Ha dTanax JKI] I10.

B cneundukanuu tpeboBaHuil oTpaxkaeTcs:

» crpykrypa [10;

» TpeboBaHMA K QYHKIHSIM, KAYECTBY U IOKyMEHTAIINH,

» 3ajmaercss B OOWmMX deprax apxurekTypa cucrtembl u [1O, anropurmsl, JOTHKa

yIIpaBJICHUS U CTPYKTYpa JaHHBIX.

CrienuuuupyroTcsl TakKe CHCTEMHBbIE TpeOOBaHUS, He()YHKIMOHAIBHBIE TPEOOBaHHUS U
TpeOOBaHUS K B3aWMOJICHCTBHIO C ApyruMu KommoneHTamu u 1uatdopmamu (B, CYBJ,
MapUIAJUIMHT JJAHHBIX, CETh U Jp.).

2.1.1.5 Bamuoayus mpebosanuii - O5TO TPOBEPKA M3JIOKECHHBIX B CHeludHUKaIun
TpeOOBaHUI, BBIMOIHSAIOMASACS JIJIsl TOTO, YTOOBI IIyTEM OTCJIEKHUBAHNUS UICTOYHUKOB TPEeOOBaHUM
yOequThCs, YTO OHHM OMNpPENENSIIOT MMEHHO JAaHHYIO0 CHCTeMy. 3aka3uuk U paspaboruuk [10
IPOBOJAT IKCIIEPTU3Y CPOPMUPOBAHHOTO BapHaHTa TpeOOBAHUH C TeM, 4TOOBI pa3pabOTYUK MOT
nanee npoBouTh npoektupoBanue [10. OnuH U3 METOJOB BATUAALUU - NPOMOMUNUPOBAHUE,
T.€. ObICTpasi 0TpabOTKa OTJENbHBIX TPEOOBAHUI Ha KOHKPETHOM MHCTPYMEHTE U MCCIIE0OBAHNE
MacIITadoB W3MEHEHUs TpeOOBaHMM, n3MepeHne o0beMa (PYHKIIMOHAIBHOCTH M CTOMMOCTH, a
TaKXe CO3/1aHue MOJIeJIel OLIEHKH 3peNioCcTH TpeOOBaHUH.

Bepugukayus mpedosanuii - 3TO TPOLECC NPOBEPKHU MPaBUIBHOCTH CHeUU(UKAUI
TpeOOBaHUIl HA UX COOTBETCTBUE, HEIPOTUBOPEUUBOCTD, MOJHOTY U BBIIIOJHUMOCTD, & TAaKXKe Ha
COOTBETCTBUE cTaHAapTaM. B pe3ynpTaTe mNpoBepku TpeOOBaHMM JeNaeTcsl COTJIaCOBAHHBIN
BBIXOJTHOW JJOKYMEHT, YCTAHABJIMBAIOLIMIA MOJIHOTY U KOPpeKTHOCTh TpeboBanuii k I10, a Takxke
BO3MO>KHOCTb IPOJIOJIKUTH NpoekTupoBanue 110.

2.1.1.6 Vnpaenenue mpebosanusmu - 3TO PYKOBOJACTBO IpoleccaMu (HOPMHPOBAHHS
TpeOoBanuii Ha Bcex dtamax JKI[ M BkiIOYaeT ympaBlieHHE W3MEHEHUSIMH U aTpuOyTaMu
TpeOOBaHUH, a Tak)Ke MpPOBEIEHHE MOHUTOPHUHIA - BOCCTAHOBJICHHS HCTOYHUKA TPeOOBaHUI.
VYnpaBieHue U3MEHEHUAMH BO3HHKaeT mocie Toro, korjaa I10 nHaunnaer paboTtath B 3aJaHHOM

cpene W OOHApPYKHMBAIOTCS OIIMOKM B TPAKTOBKE TpeOOBaHWM, JHOO B HEBBINOJHEHUH
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HEKOTOPOTo OTHEIBbHOrOo TpeboBaHus u T.m. Heorhemiemoll cocTaBisitomiei mporecca
yIpaBIICHUS SBJSIETCS TPACCHPOBAHKE TPEOOBAHUH /ISl OTCIC)KUBAHUS IPABUIIBHOCTH 3aaHUS U
peanu3anuu TpeboBanuii Kk cucteme u [0 wa stamax JKII, a Taxke oOpaTHBIN mpolecc
OTCIC)KMBAHMS B TOJYYEHHOM IMIPOJAYKTE pPEaln30BaHHBIX TpeboBaHuil. [[ns wmcnpabieHus
HEKOTOPBIX TpeOOBaHWI WU 00aBIECHUS HOBOTO TPeOOBAHUSI COCTABISICTCS TUTAH U3MEHEHUS
TpeOOBaHUI, KOTOPBIH COTJacyeTcsl ¢ 3aKa34MKOM. BHECEHHBIE M3MEHEHHUS BIIEKYT 3a cOO0H U
M3MEHEHUS B CO3/IaHHBIN MPOIYKT I B OTJEIbHBIE €r0 KOMIIOHEHTHI.

['oBOpst 0 TpeOOBaHMSAX, HENB3sI HE CKa3aTh 00 yuacmuukax npoyeccoeé (Process Actors).
Jns HUX BBOAUTCA TOHSATHE «POJU» U JACTCA MOHUMAaHUE “‘pojed” sl J0JACH, KOTOpbIe
y4acTBYIOT B TIpolecce paboTel ¢ TpeOoBaHUSIMU. TakWx JHOACH TaKKe Ha3bIBAOT
«3aMHTEPECOBaHHBIMU  JiMIaMH» (B JaHHOM KOHTekcre - SOftware  stakeholders).
3aMHTEepPEeCOBaHHOE JIMIO - HEKTO, UMEIOUIMII BO3MOXKHOCTH (B TOM YHCIE, MAaTePHAIBHYIO)
MOBJIUATH HA PeaTn3aluio IPOEKTa/MIPOIyKTa.

TunnyHele IpUMeEpHl POJICH:

o [llonvzosamenu  (Users): rpymma, OXBaThlBaloIlas TeX JIIOJCH, KTo Oyrer
HEMOCPEJICTBEHHO HCMOJIb30BaTh MPOTpaMMHOE O0O€CleYeHHe; IMOIb30BATENId MOTYT OMUCATh
3aJa4uMd, KOTOpbIE OHM peHIaloT (MIAHUPYIOT peIlaTh) C HUCHOJIb30BaHUEM MPOTrPAMMHOMN
CHUCTEMBI, a TakKXXe OXXHJAHWs IO OTHOIICHWIO K aTpuOyTaM KadecTBa, OTOOpakaemble B
M0JIb30BATENBCKUX TPEOOBAHUSX.

*  3axazuuxu (CuStomers): Te, KTO OTBEYAIOT 3a 3aKa3 MPOrPAMMHOTO OOECIICUCHHUS WITH,
B 00IIeM ciydae, sIBISIOTCS II€JIEBOM aylIuTOpuel Ha pHIHKE MPOTPAMMHOTO oOecredeHus
(o6pa3yroT 1eneBoit peiHok [10);

o Ananumuxu (Market analysts): mnpoaykThl MaccoBOro pbIHKA MPOTPAMMHOIO
obOecrieueHus (Kak M JPYTUX MAacCOBBIX PBIHKOB, HAmpuMep, OBITOBOW TEXHUKH) HE O0JagaroT
«3aKa3uMKaMHu» B TIOHMMaHUU MEpPCOHU(DUKAINU TeX, KTO «3aKa3blBaeT pa3paboTky». B To xe
caMoe BpeMmsl, JIUIa, OTBEYAOIIHNE 32 MAPKETHHT, HY)KJIAIOTCS B MACHTHU(UKAIINN MOTpEeOHOCTEH
U OOpaleHuto K TeM, KTO MOXET HUTpaTh poJib <KBAUTHU(PHUIIMPOBAHHBIX> «IIPEICTABUTEIICH
noTpeouTenei;

* Pecynamoper (Regulators): mHorume o0iacTu TpUMEHEHHS («IOMEHBI») SBISIOTCS
pEeryJIMpyEeMbIMU, HANpUMeEp, TEIEKOMMYHHUKAIMKW WM OaHKOBCKHM cekTop. I[Iporpammuoe
obecrieueHne ISl psiia IEJEBBIX PHIHKOB (B TMEPBYIO OdYepeqlb, KOPIMOPATUBHOTO CEKTOPA)
TpeOyeT COOTBETCTBUS PYKOBOJSIIMM JIOKYMEHTAM U MPOXOXKICHHS MPOIETyp, ONPEAeTIieMbIX

YIIOJIHOMOYCHHBIMU OpTaHaMHU.
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*  Unoicenepvl no npocpammuomy obecneuenuio, unacenepvl-npocpammucmol (Software
Engineer): numa, oOianmarormue OOOCHOBAHHBIM HMHTEPECOM K pa3pabOTKe MPOrpaMMHOTO
oOecrieyeHus, HalpuMep, TOBTOPHOMY UCIIOJIB30BaHUIO TE€X WJIM MHBIX KOMIIOHEHT, OMOIMOTEK,
CPEACTB M MHCTPYMEHTOB. IMCHHO WH)KEHEPHI OTBETCTBEHHBI 33 TEXHUYECKYIO OIICHKY IyTeH

pEeLICHHS TOCTABICHHBIX 33/1a4 U TIOCIIEAYIOUTYI0 PeaTH3alio TpeOOBaHUH 3aKa3YHKOB.

OI[I/IH M3 KIIIOYCBLIX IIPUHIUIIOB HpOFpaMMHOﬁ HHXXCHCPUHN 3aKITH0YaCTCA B obecreyeHnu
B3aUMOJCHCTBHUS MCXKAY IMOJb30BATCIIIMH W HWHXXCHCPAMMU. Hpemae, 4Y€M Ha4YMWHaACTCA
pa3pa60TI<a IporpaMMHOro O6CCHC‘I€HI/I${, HUMCHHO CIICHHAJIHUCTBI «I10 Tpe60BaHI/I5IM» —
AHAJIUTUKHU MCPCKUABIBAIOT TOT CaMBIM «MOCTHK MCKAY 3aKa3yuKaMu U UCIIOJIHUTCIIAMMU,
KOTOpLIﬁ 3a4acT TOT YPOBCHb KOMMYHI/IKaI_II/Iﬁ " B3aUMOIIOHUMAaHHUA MCKIAY HUMU, KOTOpBIfI
H€06XOI[I/IM AJid pCUICHUA 3aaa4 IIPOCKTA.

2.1.2  IIpoexmuposanue I10 (Software design)

IIpoexTtupoBanue IIO - 5T0 mpolecc ompeneneHus apXUTEKTYypbl, KOMIIOHEHTOB,
UHTEPPEICOB, APYrHX XapaKTEPUCTHK CHCTEMBI M KOHEYHOTO COCTaBa MPOTPaMMHOTO

IIPOJYKTA.

Pesynbrar mpouecca mnpoekTUpoBaHUs — JAM3aiiH. PaccmaTpuBaeMoe Kak Ipolecc,
IIPOEKTUPOBAHUE €CTh MH)KEHEpHas JesTesbHOCTh B pamkax JKI[ [1O, B koTopoil Haanexaumm
00pa3oM aHaIM3HUPYIOTCS TPeOOBAaHUS ISl CO3/MAHUS ONUCAHUS eHympeHneu cmpykmypwul 110,
ABJISIIOIIENCS OCHOBOM ansi koHcTpyupoBaHus [1O kak takoBoro. IIporpaMMmHbIi 1u3aifiH (Kak
pe3yibTaT  JAEATENbHOCTH IO  TNPOEKTUPOBAHHMIO) [JOJDKEH  OIUCHIBATh  ApXUTEKTYPY
IPOrPaMMHOr0 OOECreUeHus], TO €CTh MPEACTABIATh AEKOMIIO3UIIMIO TPOrPaMMHOM CUCTEMBI B
BUJIE OpPraHM30BaHHOM CTPYKTYpbl KOMIIOHEHT M MHTEpPQEHCOB MEXJTy KOMIIOHEHTaMHU.
BaxxHelilenn XapakTEpUCTUKON TOTOBHOCTH JU3aliHA SBJIAETCS TOT YPOBEHb JETAlIM3alUU
KOMIIOHEHTOB, KOTOPBIA ITO3BOJISIET 3aHATBCA HX KOHCTPYHpPOBaHUEM. TEpMHUHBI IHM3aliH U
apXUTEKTypa MOTYT HCIIOJIb30BAThCS B3aMMO3aMEHsIEMbIM 00pa3oM, HO Yallle FOBOPST O Ju3aiiHe

KAK O IIEJJOCTHOM B3IJIAJIC HA ApXUTEKTYPY CUCTEMBI. [IpoekTrpoBaHne UrpaeT Ba)KHYIO pPOJIb B

npolieccax XXHU3HCHHOTO IHUKJIA CO3[aHus mporpaMMmHoro odecneuenus (Software Development
Life Cycle), nanpumep, IEEE u ISO/IEC (TOCT P MCO.M3K) 12207 [4].
[TpoekTHpoBaHWEe TPOTPAMMHBIX CHCTEM MOXKHO pPacCMaTpHUBaTh KakK JIEATEIHHOCTD,

pe3ysbTaT KOTOPOH COCTOUT U3 JIBYX COCTaBHBIX YACTEM:

— ApxumexmypHuiii unu evicoxoyposreswviii ouzaun (Software architectural design, top-
level design) - onmcanne BHICOKOYPOBHEBOW CTPYKTYPHI H OPraHH3allM¥ KOMIIOHEHTOB

CHCTEMEL,
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— Jlemanusuposannas apxumexmypa (Software detailed design) - onuceiBaromas Kaxblit
KOMITOHEHT B TOM 00beMe, KOTOPBIH HEOOXOAMM JJIsi KOHCTPYHUPOBAHUS.

JlannHast o0nacTh 3HAHWN HE OMHCHIBACT BCE CYIIHOCTH WJIM MOHSTHS, UMECIOIINE B CBOEM

Ha3BaHUU CJIOBO «IM3aliH» WK «apxutekrypa». B 1999 rogy Tom JleMapko (Tom DeMarco),

OIMH W3  M3BECTHBIX  CIEUUAINCTOB B  MPOTPAMMHOW  HHXKEHEPHH,  IPEIJIONKHI

TCPMHHOJIOTHYCCKOC pa3aACIICHUC PA3JIMYHBIX BUAOB Iu3aiHa;

— D-ouzain  (D-design, decomposition design) - JICKOMIIO3HUIMS  CTPYKTYPBI

MIPOrpaMMHOTO o0ecrieueHus B Buje Habopa pparMeHTOB UM KOMIIOHEHT;

— FP-ouzanun (FP-design, family pattern design) - cemeHCTBO apXHTEKTYpHBIX

MpeCTaBICHNU, 0a3UPYIONIMXCS Ha MA0IOHAX;

— |-0uszanun (l-design, invention) - co3maHue BBICOKO-YPOBHEBOW KOHIICII[H, BUIACHHS
TOT0, YTO U3 ceOs OyJeT MPeICTaBIsATh MPOrpaMMHAs CHCTEMa; JNaHHBIA BUJ TU3aiiHa
SBIISICTCS PE3yJIbTaTOM Ipollecca aHaiu3a TpeOOBaHMI W WX TpaHCPOpMaluu B
MOJIXO/BI K peasTn3aIii.

Oo6nacte 3Hanmit  «[IpoextupoBanue I1O (Software Design)» coOCTOMT ©3 LIECTH

CIIEIYIOIIUX Pa3/ieoB (CM. pUCYHOK 2.4):
2) 6a3oBbie kKoHIenuu mpoektuposanus 110 (Software Design Basic Concepts);
3) kmoueBkie Bonpockl mpoektupoBanus [10 (Key Issue in Software Design);
4) crpykrypa u apxutektypa [10 (Software Structure and Architecture);
5) ananu3 u orenka kadectBa npoektupoBanus 10 (Software Design Quality Analysis and
Evaluation);
6) noraruu nmpoextuposanus 10 (Software Design Notations);
7) crparerus u meto sl mpoektupoBanus [10 (Software Design Strategies and Methods).
2.1.2.1. Bazosas xonyenyusa npoekmuposanus [10 - 3T0 METOJOJOTHS MPOSKTUPOBAHUS
APXHUTEKTYPHI C MOMOIIBIO Pa3HBIX METOMOB (OOBEKTHOTr0, KOMIIOHEHTHOTO H Jp.), MPOIECCHI
XKIT (cranmapt ISO/IEC 12207 [4]) 1 TeXHUKH - JCKOMITO3UIIMS, aOCTPAKIIUs, HHKATICYJISIUS 1
np. Ha HavampHBIX CTagusiX NPOCKTUPOBAHHS TPEIMETHAas OO0JacTh EKOMIIO3UPYEeTCsS Ha
OTJIeNbHbIE 00BEKTHI (TIPU 0OBEKTHO-OPUEHTHPOBAHHOM MPOEKTUPOBAHUH) WIIM HA KOMITOHEHTBI
(Mpy KOMITOHEHTHOM TIPOCKTHPOBaHUM). J[Js TpeAcTaBICHUS apXUTEKTYpPhl MPOrPAMMHOTO
obecrieueHHs BEIOUPAIOTCS COOTBETCTBYIOIIUE apTedaKkThl (HOTALMHU, THArPAMMBI, OJIOK-CXEMBI
1 METOJIBI).
[Ipu mpoextupoBanuu [1O HeoOXoauMO B MEpBYIO ouepenpb CHOPMYIUPOBATH IEIH

apxutektypel. Hampumep, apxurekrypusiii  ¢peiimBopk TOGAF, paspaboraHHblii U
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pa3BuBaeMbiii kKoHcopiimymoM The Open Group [15], npeayaraer cienyroimue <BO3MOXKHbIC™>

Oeiau:
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| [ romeer )| [ oman ) | (A ) | cran T | || s
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L Textnin _( Baanmopeinctane CEeMeRCTaa Npompamm | | KomnoHeHTHoe
NOUMEHEH KA ] W npeacrapnedne  peAManpkos NpoeTrpoBaHne
\ 4 y N ——————s
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-— Cmag’;:imo':m — Apyrue metoas!
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PI/ICYHOK 2.4 — O0macThb 3HAHHUI ((HpOCKTI/IpOBaHI/Ie IIpOrpaMMHOIO obecrneyeHus [12]
v’ ViydilleHHe U TOBBIIIEHHE TPOTYKTHBHOCTH OU3HEC-TIPOIECCOB;
v' VMeHbllIeHnEe 3aTpar,
4 YJ'IyLII_HCHI/Ie OHepaHHOHHOﬁ 6I/I3HCC'I[eﬂTeJ'ILHOCTI/I;
V' Tlosbinienne 3pHEKTUBHOCTH YIIPABICHUS
v VMeHbIIIEHHUE PHUCKOB;
v' Tlosbierne 3dpdexrusaoctu UT-opranuzanmm;
v TloBbllICHHE IMPOAYKTUBHOCTHU pa6OTBI MOJIb30BATEIEH;
v’ TloBbleHne HWHTEpOTepadeTbHOCTH (BO3MOKHOCTH " MPO3pavyHOCTH
B3alMOJICHCTBHUS);
v" VMeHbIIEHNE CTOMMOCTH <HOoJAACP>KKU> KU3HECHHOT'O UK,
4 yﬂy‘{I_HCHI/IC XapaKTCPUCTHUK 6C3OHaCHOCTI/I;
V' TIoBbILIEHHE YIIPABISEMOCTH.

CrangapThl sxu3HeHHOro 1ukia, Hanpumep, |IEEE u ISO/IEC (I'OCT P) 12207 yaensitor
crieMaibHOe BHUMAaHUE BOMPOCaM MPOEKTUPOBAHMS U JACTAINZUPYIOT UX, ONMUCHIBASI KOHMEKCH

npoekmupoearusd - OT Tpe6OBaHHﬁ J0 TCCTOB.
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OTI[CHLHO HGOGXOI[I/IMO OCTAHOBUTBLCA HA MEeXHUKax npoekmupoearus, KOTOPbIC ABJISIOTCA

KIIFOYCBBIMHU HUACAMHM W KOHLCHIHUAMH, PACCMATPHBACMBIMU Ha q)YHIIaMeHTa.HLHOM YPOBHC B

Pa3IMYHBIX METOJAX M MMOJX0aX K MPOCKTUPOBAHMIO IPOTPAMMHOTO 00ECIICUCHUSI.
Abcmpaxyus (Abstraction)

B KOHTEKCTE NPOEKTUPOBAHUS MPOTPAMMHBIX CHCTEM CYIIECTBYET JBa MEXaHH3Ma
abcTpakiuu — mapamMeTpu3anus U crenuduuupoBaHue (MOXET HHTEPIPETUPOBATHCS KAk
netanusanus). Ilpm sTom, aOcTpakuus uyepe3 crenuUIMPOBAHHE OBIBACT TPEX BHUIOB:
npoyedypras abcmpaxyusi (IMHAMAYECKas, TO €CTb B OTHOUICHWHW IOBEICHUS), abcmpakyus
OanHbix (CTATUYECKAs, TO €CTh B OTHOIICHUM MHPOPMALIMK) U abcmpakyusi KoHmpos (TO eCTh

yIIpaBJICHUS] CUCTEMOH 1 00padaThiBaeMOl €10 nH(popMaIHen).
Cesszannocmo u coeounenue (Coupling and Cohesion)

Ceszannocme (Coupling) — ompezensier CUy CBsI3M (4acTO, B3aMMHOTO BIMSHUS) MEKIY
moxayismu. Coedunenue (Cohesion) — ompezesnsieT Kak TOT WM HHOW 3JEMEHT 00eCIeurBaeT

CBSI3b BHYTPU MOJIYJIsI, BHYTPEHHIOIO CBSI3b.
Hexomnoszuyus u pazbuenue na mooyau (Decomposition and Modularization)

JlexoMno3unus 1 pa3oueHre Ha MOJYJIM CIOXKHBIX TPOrPAMMHBIX CUCTEM MPOU3BOIUTCS C
LEJIBI0 TIOJTY4eHus: 00Jjiee MEJKUX M OTHOCUTEJIBHO HE3aBUCHMBIX MPOTrPAMMHBIX KOMIIOHEHTOB,
KOKIBIH U3 KOTOPBIX HECET pa3iMuHyl0 (PYHKIHMOHAJIBHOCTH (JIOTMYECKH CBS3aHHBIE T'PYIIIbI

(GYHKIMOHAJIBHOCTH).
Huxancynayus/coxkpwimue unghopmayuu (Encapsulation/information hiding)

JlaHHas KOHLIENIM MPpeAnoaraeT rpylninyupoBKY M YIaKOBKY (C TOYKU 3peHUs HOArOTOBKU
K Pa3BEpTHIBAHUIO M IKCIUIyaTal[MM) AJIEMEHTOB M BHYTPEHHMX JeTanei abcTpakuuu (TO €CTh
MOJIeJIM) B OTHOLIEHUHM pealu3aliu C TeM, 4YTOObl 3TH JeTaiu (Kak Majo3HauuMble [Tt
UCIOJIb30BaHUSI KOMIIOHEHTa WJIM 10 JAPYIMM NPHYMHAM) ObLIM HEJOCTYIHBI IOJIb30BaTENsIM
AJIEMEHTOB (KOMIOHEHT). IIpu 3TOM, B KayecTBE «I10J1b30BATENA» OJHOTO KOMIIOHEHTA MOKET
BBICTYNIaTh APYroi KOMIIOHEHT. boiiee Toro, mpyu UCHOIb30BaHUU OOBEKTHO-OPUEHTHPOBAHHOTO
MOAXO0/AA, HACJIEIHWKH KOMIIOHEHTOB MOTYT HE HMMETh JOCTYlla KO BHYTPEHHUM JI€TaJsM
peanu3alM KOMIIOHEHTa, KOTOPBI SBISETCS MX MNPEeIKOM (3aBUCHUT OT OOBEKTHO-

OpHCHTHpOBaHHOﬁ MOZICIIN KOHKPETHOTO A3bIKa IPOTPpAMMUPOBAHUA U l'IJ'IaT(I)OpMBI).
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Pasoenenue unmepdpetica u pearuzayuu (Separation of interface and implementation)

JlanHasi TeXHHWKA TMPEAINOoJIaracT OMpeAcliCHUe KOMIIOHEHTa dYepe3 CHEelu(UIIMpOBaHUE
uHTepdeiica, N3BECTHOTO (OMMCAHHOIO) M JOCTYITHOTO KJIMEHTaM (WM JPYTUM KOMITOHEHTaMm),

OT HEMOCPEICTBEHHBIX JIETANICH pean3alnH.
Hocmamounocms, nornoma u npocmoma (Sufficiency, completeness and primitiviness)

OTOT MOJAXOM MOAPA3yMEBAET, YTO CO3/[aBaEMbIC MPOrPAMMHbBIE KOMIIOHEHTHI 00JIaJaroT
BCEMH HEOOXOAMMBIMH XapaKTEPUCTHKAMHU, ONpPEICICHHBIMU aOCTpakiuei (MOJenbio), HO He

6osee Toro. To ecTh HE BKITIOYAIOT ()YHKIIMOHAIILHOCTh, OTCYTCTBYIOIIYIO B MOJICIIH.
Coxpansemocms dannvix (Data Persistence)

HIMeHHO coXpaHsAEeMOCTh, a HE COXPAaHHOCTh, TAK KaK Te€Ma KacaeTcsl He JocTyna K 0azam
JAHHBIX, KAK TAKOBOTO, a TAaK)KE HE TrapaHTUH coxpaHHocTH WHpopMaimu. CyTh BOIpoca — Kak
JOJKHBI 00pabaThIBAThCS «I0JTOKUBYIIHME) TaHHBIE.

2.1.2.2. K «knoueevim 6onpocam npoexmupoganus I[10 OTHOCATCA: JIEKOMIO3HUIIHS
nporpaMM Ha (YHKIIMOHAIBHBIC KOMIIOHCHTBHI JJIi HE3aBUCHUMOTO W MMAapaJUICIIbHOTO WX
BBITIOJIHCHHS, TPUHIIMIIBI PACpPEEeTICHUsT KOMIIOHEHTOB B CpEIE€ BBINOJHEHUS M HX
B3aMMOJICHCTBHSI MEXAy COOOHM, MEXaHH3Mbl OOECTICUEHHUs] KaueCTBa M KUBYUECTH CHUCTEMBI H
Ap.

[Ipu npoexTupoBaHuM apxuTekTypbl IIO wucnoms3zyercs apxumexkmypHvlll CMulb
NpoeKmupoeanusi, OCHOBAaHHBIH Ha ONPEJECIICHUU OCHOBHBIX DJIEMEHTOB CTPYKTYpbI -
MOJICCTEM, KOMIIOHEHTOB U CBSI3€U MEKy HUMH.

B crporom 3uauenun apxumexmypa I10 (software architecture) - BeicOkOypOBHEBOE
MPEACTABICHUE CTPYKTYPhl CHUCTEMBI W chenuduKaius €€ KOMIOHEHTOB. ApPXUTEKTypa
OnpezeNnseT JIOTUKY OTIAEIbHBIX KOMIIOHEHTOB CHCTEMBbl HACTOJBKO JETalbHO, HACKOJIBKO ATO
HEOOXOMUMO JUIsl HAMHUCaHUS KOAa, a TaKXKe OIpeAenseT CBS3U MEeXAy KOMIIOHEHTaMHU.
CylecTByIOT M JIpyrue BUIbl TMPEACTABICHHUS CTPYKTYpP, OCHOBAHHbIE HAa MPOEKTUPOBAHUU
00pa31oB, MadJIOHOB, CEMEHCTB MPOTPAMM U KapKacoOB MPOTPAMMHBIX CPEI.

Bonpocel opranuzanun apxutekTypbl [1O cramu ckiaabiBaThCd B CAMOCTOSITENBHYIO U
JIOCTaTOYHO OOMIMPHYIO JUCHUIUIMHY B cepenuHe 90-X, Ha BOJHE pacHpOCTpaHEHUS KIUEHT-
CEpBEpHOr0 TMOJAXO0Jla M Hauana ero TpaHcPopMall B «MHOTO3BEHHBIN KIMEHT-CEPBEPY,
MPU3BaHHBIM 00€CTeunTh [EHTPAIM30BAHHOE pa3BepThIBAHME U yIpaBieHHe oOmen (as
KIIMEHTCKUX MPHIIOKEHUI) OU3HEC-TTOTUKOI.

B wutore, y:xe Ha CeroAHSIIHHUNA JI€Hb HAKOIUIEH LENBbIM KOMIUIEKC MOAXOJ0B U CO3/IaHbI

pa3InYHbIe APXUTEKTYpHbIE «(HPEHMBOPKH», TO €CThb CHCTEMaTH3HMPOBAHHBIC KOMILICKCHI
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METOJIOB, MPAKTUK M HWHCTPYMEHTOB, MPU3BAHHBIC B TOW WU WHOW CTENEHU (HOpMaIn30BaTh
UMCIOIIUICS B MHIYCTPUU OMNBIT (KaK IOJOXHTEIbHBIN - Hampumep, design patterns, tak u
OTPHIIATENIbHBIN - HalIpuMep, anti-patterns).

[TpuBenem nmpuMepbl cucTeMaTu3aun B Gopme GpeiMBOPKOB:

— TOGAF - The Open Group Architecture Framework [15];

— Mopuens 3axmana - Zachman Framework [16];

— PykoBoACTBO 1O apxXWTEKType OSICKTpOHHOro mnpaButenscTBa E-Gov Enterprise

Architecture Guidance [17].

2.1.2.3. JIrobGas cuctemMa MOXKET pacCMaTpUBATHCA C Pa3HBIX TOYEK 3PEHHSI, MOITOMY
BBOJUTCS TaKoe IOHITHE, KaK apxumekmyphoe npeocmasierue (View). OHO MOXeET OBITH
CTPYKTYPHBIM, BKJIIOYAIOIIMM THIIOBBIC KOMITO3UIIUU CTPYKTYp W3 OOBEKTOB H KIJIACCOB,

06’I)GKTOB, CBSI3CH U Ap.; DOBCACHYCCKHUM, OHNPCACIAIONIUM CXCMBbI BSaHMOIIeﬁCTBHH KJ1aCCOB

00BEKTOB U UX MMOBCACHUC AUarpaMMamMmn aKTHBHOCTefI, B3aHMOHeﬁCTBHﬂ, ITOTOKOB YIIPABJICHU

H Ap.; HOPOXKIAAOIINUM, 0T06pa)KaIOH_II/IM THUIIOBBIC CXCMbI paCHpCaACIICHUA pOJ'ICfI OK3CMILIAPOB

00BEKTOB M CIIOCOOBI JUHAMUYECKON TeHepaluy CTPYKTYp OOBEKTOB U KJIACCOB.
OnHUM U3 BaKHEHIINX UHCTPYMEHTOB IIPOEKTUPOBAHUS apXUTEKTYPHI SABIISIETCA nAmmepH
- TUIOBOM KOHCTPYKTUBHBIA 3meMeHT I1O, koTophlii 3amaeT B3aMMOAEHCTBHE OOBEKTOB
(KOMITOHEHTOB) POEKTHPYEMOii CHCTEMbI, @ TAKXKE PO M OTBETCTBEHHOCTH HCIIOIHHTEICI .
IIpoekTupoBaHNE MOKHO pacCMaTpUBaTh Ha Pa3HbIX YPOBHSAX:

V' Maxpo-yposens — TOrga TOBOPAT 00 apXUTEKTYPHOM CTHJE, IPOECKTHPOBAHUE

paccMaTpuBaeTcsi Ha YypOBHE MOJyJeH, «KpymHOOJIo4HOro» B3risaa. Hampuwmep,
apXUTEKTypa  PAcIpeAeieHHOM  CEpBUCHO-OPHUEHTHUPOBAHHOM  CHUCTEMBI  MOXKET
CTPOUTBCSI B CTHJIE OOMEHa COOOIIEHUSIMU Yepe3 COOTBETCTBYIOUIME OuYepenn
COOOIIIEHUHN, MOXET NPOEKTUPOBAThCSI HAa OCHOBE WJIEM B3aUMOJEUCTBUS MEXKIY
KOMIIOHEHTaMU M TNPWIOKEHUSMH Yepe3 OOIIyl0 OOBEKTHYIO MIMHY, a MOXET
MCMOJIb30BaTh KOHLEMIINIO OpoKepa Kak €IUHOr0 y3ja NepechUIKH 3ampocoB. B To ke
BpeMs, Ha OoJiee KOHIIETITyaJIbHOM YPOBHE, Mbl MOKEM T'OBOPUTH O BBIOOpE KIIMEHT-
CEpBEPHOT0 CTWJISI WM PACHpPENelIeHHOTO CTHJIS apXUTEKTypbl CHUCTEMBbl. Takum

O6p8.30M, APXUTEKTYPHBIA CTHIbL - Ha6OD OrpaHHUYCHUM, ONPEACIIIIONINX CEMENCTBO

APXHUTCKTYP, KOTOPBIC YAOBJICTBOPAIOT 3THM OI'PaHUYCHUAM.

5 Hawubonee KpaTkas q)OpMyJ'II/IpOBKa TOI0, YTO TaKO€ mabJIoH MNPOCKTUPOBAHUA, MOXKET 3BYy4YaTb TaK — ((0611136

peleHne o0Iei MpooIeMbI B 33JaHHOM KOHTEKCTEY.
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V' Muxpo-yposens — B 3TOM cilydae OMPEICISIOT YaCTHBIC ACMEKThI JeTaiei
APXUTEKTYPBI, T.C. MPUMEHSIOT MAOIOHBI MPOCKTHUPOBaHUS. Yalie BCEro roBOpSAT O
CJIEYIOIIUX TPYIIaxX MaOlIOHOB MPOSKTUPOBAHUS:

» Illa6nonw cozoanus (Creational patterns) - builder, factory, prototype, singleton;

» Cmpyxkmypnole wabnonwt (Structural patterns) - adapter, bridge, composite,
decorator, facade, flyweight, proxy;

» Illabnonvr noseoenuss (Behavioral patterns) - command, interpreter, iterator,
mediator, memento, observer, state, strategy, template, visitor.

2.1.2.4. Ananuz u oyenxa xauecmea npoekmupogarus [10 BKIIOYAaEeT MEPONPHUATHS TIO

aHanu3y cGOpMYyJIUpPOBAaHHBIX B TpPeOOBaHUSAX AaTpUOYTOB KayeCTBA, OICHKUA Pa3IMYHBIX
acriektoB 110 - konmmyectBa ¢yHkuuid, crpykrypa 10, kayecTBa mpOEKTHPOBAHUS C TIOMOIIBIO
dbopManbHBIX METpUK ((DYHKIHMOHATBHO-OPUEHTUPOBAHHBIX, CTPYKTYPHBIX M  OOBEKTHO-
OpUEHTUPOBAaHHBIX), a Tak)Ke TMPOBEIEHUS KAYECTBEHHOTO  aHaju3a  pe3yJIbTaToB
MIPOCKTUPOBAHUS ITyTEM CTaTUYECKOT0 aHAIN3a, MOJCIMPOBAHUS U IPOTOTUITUPOBAHUS.
CymiecTByeT 1ENbId CHEKTp Pa3IMYHbIX aTpUOYTOB, MOMOTAIOUIUX OLEHUTh U JOOUTHCS
KauyeCTBEHHOIO JAu3aiiHa. JTH aTpuOyThl MOTYT OMUCHIBATH MHOTHE XapaKTEPUCTUKU CHUCTEMBI U
9JIEMEHTOB JHM3aiiHa KaK TaKOBOTO: TECTUPYEMOCTb, MEPEHOCUMOCTb, MOIUPUIUPYEMOCTb,

MPOU3BOUTENBHOCTh, 0€30MacHOCTh U T.M. BaHO MOHWUMATh, YTO OOCYKaeMble aTpUOyYThHI

KacarloTcd TOJBLKO am3aiiHa (Kak pe3vaprara), HO HE IpoeKTHMpoBaHus (Kak Ipoiecca). B

MIPUHIINIIE, BCE 3TU aTPUOYTHI MOKHO Pa30UTh Ha HECKOJIBKO TPYIIIL:

*  npumenumvie Kk run-time, TO e€CTh KO BPEMCHH BBITOJHEHHUS CHUCTEMBI; HAmpHMED,
CpelHee BpeMsl OTKJIMKA CHCTEMbI MO3BOJISIIONIUN OIEHUTHh KaueCTBO JM3aiiHa ¢ TOYKU 3PEHUS
MIPOU3BOUTENHHOCTH;

* opuenmuposanHvie Ha design-time, TO eCTh TO3BOJSIONINE OIECHUBATh KadeCTBO
MOJly4aeMoro Au3aifHa elle Ha dJTane MPOSeKTHPOBAHHS WM, B OOIIeM cllydae, BILIOTH N0
TECTUPOBAHUS, BKIIOUNTEIHLHO; HAPUMEP, CPEAHSS HATPY>KEHHOCTh KJIACCOB OM3HEC-METOIaMH
(mpenmoo)uM OM3HEC-METOIOB B KaXI0M Kitacce B cpeaHeM 30 - HHTEPECHO, HACKOJIBKO JIETKO
MOKHO TOJJEPKUBaTh, MOAU(DHUIMPOBATHL W pa3BUBATh CHCTEMY C TaKOW BHyTpeHHeEH
CTPYKTYpOii);

*  ampubymul Kauecmeda apXumexkmypHo2o Ou3anHa KakK makoeo2o, HaIpHUMep,
KOHIIETITYaJlbHasl I1[€JIOCTHOCTh JW3aifHa, HEMPOTHBOPEYMBOCTH, IIOJIHOTA, 3aBEPIIECHHOCTH;
HarpuMmep, JII0O00H onpeIeIeHHbIN OM3HEeC-METO 1 SBJSETCS BHI3BIBAEMBIM, T.€. CO3/IaH HE MPOCTO
MOTOMY, YTO MOXET MOHAI00UThCSA B OYyAYIEeM, a ONpe/ie]ieH B COOTBETCTBUU C TPeOOBaHUSIMU

WM HEOOXOIUM JUTS pean3aliy Au3aiiHa B BRIOPAaHHOM apXUTEKTYPHOM CTHUIIE.
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2.1.2.5. Homayuu npoexmupoéanus TO3BOJAIOT TPEACTABUTh ONHCAHUE OOBEKTa
(anementa) 110 u ero cTpykrypy, a Takxe noBeieHne cucteMbl. CylecTBYeT JBa TUIIA HOTALIMM:
CTPYKTYpHBI€, IOBEJICHUECKHE U MHOXKECTBO PA3IMYHbIX UX MIPEICTABICHUM.

Cmpykmypuvle _nHomayuy - 3TO CTPYKTYpPHOC, OJIOK-CXEMHOE€ WA TEKCTOBOE

NPECTaBICHUE ACIEKTOB MPOEKTUPOBaHUS CTPYKTyphl IO M3 0OBEKTOB, KOMIIOHEHTOB, HX
uHTepdeiicoB n B3auMocBszeid. K HoTammsaM oTHOCSTCS (popManbHbIE S3bIKH CIIEUUPUKALINA 1
npoektupoBanus: ADL (Architecture Description Language), UML (Unified Modeling
Language), ERD (Entity-Relation Diagrams), IDL (Interface Description Language), Use Case
Driven u ap. Hotanuu BKIIIOYAIOT S3BIKK OMMCAHMS apXHTEKTYphl U HHTep(eiica, JuarpaMMbl
KJIaCCOB H O6T)CKTOB, AuarpaMmbl CyHIHOCTb-CBA3b, KOHq)HpraHHH KOMIIOHEHTOB, CXCEM
Pa3BCPTHIBAHUA, a TAKKC CTPYKTYPHBLIC JUArpaMMbl, 3aJal0UC B HAITIAAHOM BHJIC OIICPATOPLI
OUKJIa, BETBJICHUA, BI:I60p8. U I10CJIEA0BATCIIBHOCTH.

Tloseodenueckue Homayuu OTpPaXXaroT I[I/IHaMI/I‘leCKI/Iﬁ ACIICKT IIOBCACHHUA CHCTEM H HX

KOMITOHEHTOB. TakuM HOTalMsSM COOTBETCTBYIOT AMarpamMmbl moTokoB naHHbIX (Data Flow),

tabimn npusasatus pemenuid  (Decision Tables), apestensHOocTH (Activity), Koomepamuu

(Colloboration), mocienoBatenbHocTu (Sequence), npea- u mocrycnosus (Pre-Post Conditions),

dbopmanbublie s3b1ku cnenudukanuu (Z, VDM, RAISE), a3bsiku npoextupoBanus PDL u ap.
2.1.2.6. Cmpamezus u memoowt npoexmupoganus I10.

K obmum cmpamecusm, moMoramuiM B TPOBEACHUH pabOT 1O MPOEKTHPOBAHHIO,
OTHOCSITCS:

*  «pa3zensii-u-BIacTBY» U MOLIAroBOe YTOYHEHUE;

*  TPOCKTHPOBAHUE «CBEPXY-BHHU3» U «CHU3Y-BBEPX)»;

* a0cTpakuMs JaHHBIX U COKPBITHE UH(POPMAIUH;

*  UTEpPATHBHBIN U MHKPEMEHTAJIbHBIN MMOIXOI,

* U JpyTHe...

Memoobi B TaHHOM KOHTEKCTE 3TO HE MPOCTO HEKHe «caabodopMaan3oBaHHBIE» WU
IPOCTO YAaCTHBIE TPAKTHUYECKUE TITOAXOMbI WM TEXHUKH. METOIBI 3lIeCh SIBIISIOTCS Oolree
OOIIMMHU MOHATHUAMH, 3TO - MemoO0o02uly, CKOHIIEHTPUPOBAaHHBIE Ha Tpoliecce (B YaCTHOCTH,
IPOEKTHUPOBAHNUS) U MPEAINOJIAratole CIeJ0BaHNE ONPEAETICHHBIM MIPABUIaM U COTJIAIICHUSM,
B TOM YHCJI€ TIO HCIOJIB3yeMBbIM BBIPA3UTEIBHBIM CpEICTBAM. Takue METOIbI TOJIE3HBI Kak
MHCTPYMEHT CHCTeMaTu3auuu (MHOrna, ¢opManu3alvy) U Mepefayd 3HaHuM B BUAE OOIIEro
¢peiimBopKa (TO €CTh KOMILJIEKCHOTO Habopa MOHATUH, MTOJIX0J0B, TEXHUK U HHCTPYMEHTOB) He
TOJIBKO IS OTJENbHBIX CHEIHAINCTOB, HO JJs KOMaHJ U MPOEKTHBIX TPYII MPOrpaMMHBIX

MIPOCKTOB.
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PaccMOoTpuM OCHOBHBIE METO/IBI:

—  @yuryuonanvro-opuenmuposannvie  (CTPyKTYpHBIE), KOTOpble 0a3upyrOTCS Ha
CTPYKTYpHOM aHalu3e, CTPYKTYpHBIX KapTaxX, JguarpaMmax IIOTOKOB JIaHHBIX
(Dataflow) u ap. OHM OpHEHTUPOBAHBI HA WACHTUDUKAIMIO QYHKIUN U UX YyTOUHCHHE
«CBEPXY-BHU3Y, MOCJIE YETr0 YTOYHSIOTCS TUArPaMMbI MIOTOKOB JaHHBIX U IPOBOIMTCS
OIHMCaHKE TIPOIIECCOB.

— B 00BEKMHO-OPUEHMUPOBAHHOM  NPOEKMUPOBAHUY  KIIIOUEBYIO  POJb  HIPaeT
HaCJIe/IOBaHKEe, TOJIMMOP(HU3M M WHKAICYISIUS, a TaKKe aOCTPaKTHBIE CTPYKTYPHI
JTAHHBIX U OTOOpaKeHNE 0OBEKTOB.

—  N00X00bl, OpUEHMUPOBAHHbIEe HA CMPYKMYpbl OAHHbIX, 0a3uPYIOTCSs Ha METOoje
Jlxkexkcona [1.8] m wuCHONB3yIOTCS I 3aJaHUs BXOJHBIX U BBIXOJHBIX JaHHBIX

CTPYKTYpHbIMM auarpamMmamu. Merox UML 1npeanazHadeH Uil CLUEHApHOIO

MoJieaupoBanus mpoekTa [1.19] B HarnsiHOM nrarpaMMHOM BHJIE.

— Komnonenmnoe npoexmupoéanue OpPUEHTUPOBAHO HA HCIOJI30BAHHE T'OTOBBIX
KOMIIOHEHTOB (reusing), WX HHTeppeiicoB M UHTerpanui s (HOPMUPOBAHUS
KOH(QUTypaly, CIyKamed OCHOBOM pa3BepThiBaHUS KommoHeHTHoro [0 wu
B3aUMO/ICHCTBUS KOMIIOHEHTOB B OTIEPAIlMOHHON CpeJie.

—  @opmanvubie MemoObl ONUCAHUS TMPOTpaMM OCHOBBIBAIOTCA Ha cCleUU(UKAIMIX,
aKCHMOMax, OIHCAHUSIX HEKOTOPhIX YCIOBHUM, HA3bIBAEMBIX MpPEABAPUTEIHHBIMH
(MpeaycinoBUsIMH), YTBEPKACHUAX M MOCTYCIOBUSIX, ONMPEACTSIONINX 3aKITIOUUTEIHHOE
yCIIOBUE TMOJYYESHUS MPABUIBHOTO pe3ynbTaTa nporpaMmoit. Crienudukanus sBiseTcs
(dhopmasbHBIM ONHCaHueM (DYHKIIUI U TaHHBIX MPOTPAMMBI, C KOTOPBHIMHU 3TH (HYHKIIUH
OnepUpyroT. Pa3nmnyaioT BXOAHBIE U BBIXOJIHBIE TApaMeTPhl PYHKIIUU, & TAKXKE JaHHBIC,
KOTOpblE HE MPUBA3aHBl K pealu3alud U ONpeAenstoT HHTepdelc ¢ ApyruMu
¢yakmusamu.  [lo  dopmanbHbIM  cienMUKAIUAM, YCIOBUSM H  yTBEPXKICHUSIM

BBIITOJIHACTCA JOKA3aTCIILCTBO MPABUIIBHOCTH IIPOTPaMMBI.

2.1.3  Koncmpyuposanue I10 (Software Construction)

KoncrpyupoBanue IIO - co3ganue paboratoumiero IO ¢ mnpuBieueHueM METOOB
Bepu(UKaLUU, KOAUPOBAHUS U TECTUPOBAHUS KOMIIOHEHTOB.

[Tponiecc koHcTtpyupoBanus I1O 3aTparuBaeT BakHBIE aCHEKTHl JAEATEIBHOCTH IO
INPOCKTHUPOBAHUIO U TecTUpoBaHHIO. Kpome TOro, KOHCTpyMpPOBaHHE OTTAJIKUBAETCS OT
pe3yJIbTaTOB NMPOECKTUPOBAHUS, a TECTHPOBaHUE (B 1000 cBOeH popme) mpeanonaraet padboTy ¢

pe3yibTaTaMl  KOHCTPYUpPOBaHHUA. J[OCTaTOUYHO CJOXKHO ONpEAETUTh TPAHULBI  MEXIY
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IPOCKTHPOBAHNEM, KOHCTPYUPOBAHHEM M TECTHUPOBAHUEM, TaK KaK BCE OHH CBS3aHBI B CIUHBIN
komruiekce npoueccoB KL I1O u, B 3aBHCUMOCTH OT BBHIOPAHHOW MOJIENU KU3HEHHOTO LIUKJIA U
MPUMEHSIEMBIX METOI0B (METOOJIOTHH ), TAKOE pa3/IeIeHHe MOKET BBIIIISIIETh O-Pa3HOMY.

K wuncrpymentam koHctpyupoBanus [IO oTHeceHBl SI3bIKM MPOrPaMMHUPOBAHUSA U
KOHCTPYUPOBAHMSA, a TakKe NpPOrpaMMHBIE METOIbl M HMHCTPYMEHTAIbHBIE CHUCTEMBI
(xommunsaTopel, CVYBJl, reHeparopbl  OTYETOB, CHUCTEMBl  YIPAaBJIECHUS  BEPCHUSIMU,
KOHurypanuen, tectupoBanueM u 1p.). K QopmanbHBIM cpencTBaM ONHMCAaHUs Mpolecca
koHCcTpyupoBanus [10, B3auMocBsizell MEXIy YETOBEKOM M KOMITBIOTEPOM M C YUYETOM CpPEJIbl
OKpPYKEHHsI OTHECEHbI, HAIPUMEDP, CTPYKTYpHBIE Tuarpammsl JIkekcoHa.

O6nacts 3nanuii «Koncrpyuposanue [10 (Software Construction)» BKIIIOUaeT CISAYIOIMINE
paszuensl (CM. PUCYHOK 2.5):

» OCHOBBI KOHCTPYHPOBAHUS:

o cuwkenue cnoxuoctu (Reduction in Complexity);

® IpeaynpexacHue OTKIOHeHUH oT cTiis (Anticipation of Diversity);

e crpykTypu3anus mpoepok (Structuring for Validation);

e ucnonb3oBanue BHemHUX cTannaptoB (Use of External Standards).

» VYrmpaBieHHe KOHCTPYHPOBAaHHEM:

® MOJENIM KOHCTPYHPOBAHHUS;

® [UIAHUPOBaHME KOHCTPYHPOBAHUS;

® U3MEpEeHUs B KOHCTPYHUPOBAHUH;

» TlpakTHueckue cooOpaKeHU:

® TPOEKTHPOBAHUE B KOHCTPYUPOBAHUM;

®  S3bIKH KOHCTPYMPOBAHUS;

® KOJWPOBaHUE,

® TECTUPOBAHHE;

® TIOBTOPHOE UCIIOJIb30BaHUE;

® KayecTBo;

e UHTErparus.

2.1.3.1. OcHosbl KoOHCMpPYUpOBaHus

CHudiceHue CcroxicHocmuy - 3TO MUHUMH3AINS, YMEHBIICHUE W JIOKAIU3AIUS CIOKHOCTH
KOHCTPYHPOBAHHUS.

Munumu3anus CJIIOKHOCTH OIIPCACIACTCA OrpaHUYCHHBIMUA BO3MOXHOCTAMU

UCIIOTHUTENICH 00pabaThiBaTh CIOXKHBIC CTPYKTYpbl W OoyibIIMe OO0OBEMBI WHGOpPMAIUU Ha

MPOTSXKCHUN JJIIMTCIBHOI'O II€pUOJa BPEMCHH. MuHUMH3aIUS CI0KHOCTH JOCTUTACTCA, B
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YaCTHOCTH, MCIIOJIb30BaHUEM B IIPOIlecCe KOHCTPYUPOBAHUS MOJYJIeH U Opyrux Oosee mpocThIX

9JICMCHTOB, a TaKKC pCKOMCHAAIIUAMMA CTaHAAPTOB.

KoHcTpynpoBaHHne h
nporpammHoro
oGecneveHusa
|
| | |
OcHoBbI YnpaBneHue Mpakmyeckune
KOHCTPYWpOBaHUA KOHCTPYUpOBaHWEM coobpaxeHus
- MUHUMK3EUKA Moaenu | [MpoeKTUpOBaHHe
CNOKHOCTH KOHCTPYHPOBAHWS B KOKCTPYMPOBEHWM
~
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M3MeHeH Wid KOHCTPYMPOBAaHNS 2 . Pyp
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— KauecTeo

m— WHTerpauma

Pucynok 2.5 - O6nactp 3Hanuii «KoHcTpyrpoBanue nporpaMMHOro obecriedeHus» [12]

YMEHBIIIEHNE CI0KHOCTH B KOHCTPYUPOBAaHHUU 1O AOCTUTACTC MPU CO3AAHUHN ITPOCTOTO U

JIETKO 4YMTAaeMOro Koja s MNpujaHuss OoJyiblIel 3HAYMMOCTH JTOro KOja, IpPOCTOTE
TECTUPOBAHUS, IPOU3BOIUTEIBHOCTH U YJOBIETBOPEHUIO 33JaHHBIX KPUTEPHUEB. JTO BIUSAET Ha
(YHKLIMOHATIBHOCTb, XAPAKTEPUCTUKU U OrpaHUuYEHUs npoekTa. [IoTpeOHOCTh B yMEHBIIEHUU
CJIO)KHOCTHU BIIUSIET Ha BCE ACMEKTHl KOHCTPYHPOBAHUS U OCOOCHHO KPUTHYHA JJISI MPOLECCOB
BepUpUKaluu (IPOBEPKH) U TECTUPOBAHMSI PE3YJIHTATOB KOHCTpyHpoBaHus 3aemMeHToB [1C.

Jlokanuzanusi CI0)KHOCTH - 3TO crocod koHcTpyupoBanus [10 ¢ npumeHeHreM 00bEKTHO-

OPUEHTHPOBAHHOTO TM0/X0Ja, KOTOPbIM JIMMUTHpPYeT HHTepdelc OoOBEeKTOB, YNPOIIAET HX
B3aMMOJICIICTBHE, TAaKXKe IMPOBEPKY MPAaBUIBHOCTH CAMUX OOBEKTOB U CBS3€H MEXIy HUMH.
Jlokanuzanusi yrnpouaer BHECEHHE M3MEHEHUH, CBA3aHHBIX C OOHApYKEHHBIMU OLIMOKamMH B
Ko7e, 1100 UCTOYHUKOM OIINOOK SIBJISIETCA CpeJla, B KOTOPOH BBIMOIHIETCS KO/,
IIpeodynpeoicoenue  omknonenuii om cmuas. Jng  pellleHus  pa3IMuUHBIX  3ajau
KOHCTPYMPOBAHUSl IMPUMEHSIOTCS pa3Hble CTWIM KOHCTPYHPOBAHMSI (JIMHIBUCTHUYECKHH,

(dhopMalbHBIN, BU3YaJTbHBIH ).
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JIMHTBUCTUYCSCKUNA CTHJIHh OCHOBAaH Ha MCHOJb30BAHHUU CIIOBECHBIX I/IHCprKL[I/Iﬁ n

BBIPDOKEHUN I TPEACTaBICHUN OTACJBHBIX 3JIEMEHTOB (KOHCTpPYKLHMi) mporpamMm. OH
UCIIOJIB3YETCSl TMPU KOHCTPYMPOBAHUM HECIIOXKHBIX KOHCTPYKIMH M HIPUBOAUTCS K BHUAY
TPaIMLUMOHHBIX  (PyHKUMH W  mpouenyp, JIOTUYECKOMY U (YHKIHOHAIBHOMY  HX

IPOrpaMMUPOBAHUIO U JP.

@opManIbHBIH CTHIb HUCHONB3YeTCS s TOYHOTO, OJHO3HAYHOTO U (HOPMAIBHOTO
ONpe/e/ieHUus] KOMIIOHEHTOB CHUCTEeMBl. B pe3ynpTaTe €ro npuMeHeHHs oOecnedynBaeTcs
KOHCTPYHPOBAHHUE CIOXKHBIX CHCTEM C MUHUMAJBbHBIM KOJUYECTBOM OIMIMOOK, KOTOPHIE MOTYT
BO3HUKHYTh B CBS3M C HEOJHO3HAUHOCTHIO  OMpeJeNieHHd wiu 000O0IIeHuid Mpu
koHcTpyupoBaauu [10 HehopMabHBIMU METOIAMHU.

BusyanbHbId CTHIIL SBJISICTCS HanOoJiee YHHBEPCATbHBIM CTUJIEM KOHCTpympoBaHus [10,

OH IO3BOJISIET Pa3pabOoTUMKaM MPOEKTa NPEACTABIATh KOHCTPYUPYEMbII 3JIEMEHT B HArJsSAHOM
Buzie. BusyaneHbiil s3bIk npoektupoBanuss UML npenacraBnser pazpaOoTuuky Habop ynoOHBIX
auarpamm Ui 3aJaHusl CTaTU4YecKor M auHamuueckodl ctpykrypbl I10. Ilpu nmpumenenun
BU3YaJbHOI'O CTWISI KOHCTPYMPOBAHUS CO3JAETCSI TEKCTOBOE M JAMAarpaMMHOE OIHMCaHUE
KOHCTPYKTUBHBIX 1eMeHTOB 11O, KOTOpoe BBIBOOUTCS HAa 3KpaH AMUCILIIES HE TOJIBKO VISl UX
HarJIsJHOTO MIPEICTaBICHMS], HO U KOPPEKTUPOBKHU.

Cmpykmypusayusi npogepox mpennonaraer, 4yro nocrpoerue [IC nomKHO MPOBOAUTHCS
TakUM 00pa3oM, yTOOBI caMa CHCTEMa IOMOraja BECTH MOUCK OMIMOOK, Ae(PEKTOB U MPUYUH
cO0OeB MNpH TNPUMEHEHHM pPAa3JIMYHbIX METOJOB IPOBEPKH, KAaK Ha CTaJUM HE3aBUCHUMOIO
TECTUPOBaHUS (HaNpuMep, WHXEHEPaMU-TECTUPOBIIUKAMH), TaK U B IpOIECCe IKCIUTyaTaluy,
KOrla 0COOCHHO Ba)KHO OBICTPOE OOHAPYKEHNE U UCIIPABICHUE BO3HUKAIONIUX OITHOOK.

Cpenu TeXHHK, HAIPaBJICHHBIX Ha JOCTHKEHHE TAKOTO Pe3yJIbTaTa KOHCTPYHPOBAHUS:
— 0030p, oreHka koaa (code review);
— MOJyJIbHOE TecThpoBaHue (unit-testing);

— CTPYKTYpPHUPOBAHHE KOAa COBMCECTHO C IMPHMCHCHUCM aBTOMATU3HWPOBAHHLIX CPCIACTB

TectupoBanus (automated testing);

— OrPaHUYCHHOE NPUMEHEHHUE CIOKHBIX WIM TSKEIbIX IS MOHUMAHHUS S3bIKOBBIX
CTPYKTYD.
Hcnonvzoeanue enewinux cmanoapmos. Konctpyuposanue I10 3aBUCHT OT HpUMEHEHUs
BHEIIHUX CTaHIApPTOB, CBA3AHHBIX C S3bIKAMU MPOTPAMMHUPOBAHHUS, HHCTPYMEHTAIbHBIMU
cpeactBamu U uHTepdeiicamu. [Ipu KOHCTpYHpOBaHUM JOJIKEH OBITH OMpEIeNieH JOCTATOYHBINA U

NOJHBIA HAOOp cCTaHIAapTOB M PYKOBOJACTBA M OOECIEUYECHUS KOOPAMHALUMH MEXKIY
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ONpCACIICHHBIMHU BUAAMU ACATCIILHOCTHU, TIpylIlaMu onepaunﬁ, MHHUMU3AIUU CJIOXHOCTH,

BHECEHMS U3MEHEHU, aHalIn3a PUCKOB U JIp.

WupiMu criOBamM¥, BHEIIHWE W BHYTPEHHUE CTAHIAPTHI JOJDKHBI OINPEACTUTH OOIIHe
npaBuiia paboThI YICHOB MMPOEKTHON KOMaH bl ¢ yueToMm npoueccoB JKII.

CTaHI[apTBI, KOTOPBIC HAIIPAMYIO IIPUMCHAIOTCA IIPU KOHCTPYUPOBAHHUH, BKIIFOYAKOT!:

® KOMMYHUKAYUOHHbLE Memoobl (HaHpI/IMep, CTaHdapThI q)OpMaTOB JOKYMCHTOB U

<o(hopMIICHUS™> COICPIKAHNSA);

® A3blKU npocpammupoearnusd U COOTBCTCTBYIOIIUC CTHIIM KOJUPOBAHUA (HaHpI/IMep, Java

Language Specification, siBisironuiicss yacTbio cTangapTHoU AokymeHTanuu JDK - Java
Development Kit u Java Style Guide, npennaratomuii 00U CTHIIb KOJUPOBAHUS IS
sS3BIKA MPOTPAMMHUPOBaHMS Java);

e naam@popmul (HaIpUMEpP, CTAHIAPTHI MPOTPAMMHBIX HHTEpPPEHCOB Il BHI30BOB
(GyHKIMH ONMEepanMoOHHON Cpeapl, TaKhe KakK MPHKJIAIHBIE IPOTpaMMHBIE MHTEP(EHCHI
wiatpopmel Windows - Win32 APIL, Application Programming Interface nmum .NET
Framework SDK, Software Development Kit);

® uncmpymenmsl (H€ B TEpPMUHAX cCpel pa3padOTKH, HO BO3MOXHBIX CpEICTB

KOHCTpyupoBaHus, Hampumep, UML kak OJMH W3 CTaHIAPTOB JUIS ONPEACICHHS
HOTAI[M ISl UarpaMM, MPECTaBISIONIAX CTPYKTYpa KOJa W €ro JJIEMEHTOB WIIH
HEKOTOPBIX aCIEKTOB IMOBEIECHHS KOJIa).

CranaapThl CO3/IAI0TCS pa3HBIMU HCTOYHUKAMHU, Harpumep, koncopyuymom OMG - Object
Management Group (B yactHoctu, craumaptel CORBA, UML, MDA, ...), meacoynapoonvimu
opeanuzayusmu no cmanoapmuzayuu tTakumu, kak ISO/IEC, IEEE, TMF, ..., npouszeooumensmu
niamegopm, onepayuonnvix cped u T.7A. (Hampumep, Microsoft, Sun Microsystems, CISCO,
NOKIA, ...), npouseooumensimu uHCmpymMeHmos, cucmem ynpasienus 6azamu OAHHbIX WT.IL.
(Borland, IBM, Microsoft, Sun, Oracle, ...). [lonumanue 3Toro ¢akra Mo3BOJSET ONPEICTUTH
JIOCTAaTOYHBIM W TOJHBIH HA0Op CTaHIAPTOB, NPUMEHSICMBIX B MPOCKTHOW KOMAaHJIC WU
OpraHu3aINH B [IEJIOM.

HUcnonvzosanue enympennux cmanoapmog. OnpeneneHHbIe CTaHAapTHI, COTIANICHUS U
IPOIETyPhl MOTYT OBITh TAKXKE CO3/IaHbI BHYTPU OpPTaHU3AIMK WIN JIaXKe MPOCKTHON KOMAaH/IbI.
OTH CTaHIAPTHI TOJICPKUBAIOT KOOPAUHAIIMIO MEXKIY ONPEICICHHBIMHA BHIAMH JCSITCIBHOCTH,
rpynmnaMu oIeparnyi, MUHIMHA3HPYIOT CJIIOKHOCTB (B TOM YHCJIE TIPH B3aUMOJICHCTBHUU WICHOB
NPOSKTHON TPYNIIBI U 3a €€ TIpeeliaMH), MOTYT OBITh CBSI3aHBI C BONPOCAMH OXHIAHHUS U
00pabOTKKM M3MEHEHUH, PUCKOB U BOIPOCAMHU KOHCTPYHUPOBAHUS ISl MPOBEPKU U TAJIbHEHIIIEro

TCCTUPOBAHMU. B coueranum ¢ BHENIHHUMH CTaHAapTaMUu, 6HympeHHue cmandapmbz npu3eaHsvl
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onpedenums obwue npasuna uepvl O0isi 6Cex YleHO08 NPOEeKMHOU KOMAHObL, TOTOBOPUBIIUCH O
TEPMHHAX, MPOLEAYpax WM JAPYrUX 3HAYMMBIX COTJIAIICHUSX, BHE 3aBHCUMOCTH OT CTEIICHHU
dbopManuzaum IporEeccCOB KOHCTPYUPOBAHHUS, B YACTHOCTH, U MPOLIECCOB KUZHEHHOTO IUKIIA, B
obmeM ciyJae.

2.1.3.2. Vnpasnenue koncmpyuposanuem - 3TO yIPaBICHUE MPOIECCOM KOHCTPYUPOBAHHUS
[10, xortopoe Oaszupyercs Ha MOJENSAX KOHCTPYUPOBAHHWS, IUIAHUPOBAHUU U BHECECHUU
VW3MEHECHUM.

Mooenu koncmpyuposarus BKIIOYAOT HAOOP oreparui, mocie10BaTeIbHOCTh ICHCTBUN 1

pe3yibTaroB. Buisl Mozeneit onpenensitores cranaaptom XKL, MeTo1oorusimMu 1 npakTHKaMu.

Co31aHO MHOXKECTBO MOJIeNIel pa3pabOTKH MPOrpaMMHOTO OOecreueHusi, psij U3 HUX B
OonbIIeii cTerneHn cPoKycupoBaH Ha KoHcTpyupoBanuu I10, kak TakoBoMm. HekoTopsie Moaenu
SBIISIIOTCSL 0OJiee JIMHEHHBIMH C TOYKHM 3peHus kKoHcTpyupoBanus [10. K HuM oTHOcsTCH,
Hanpumep, Boponaanas (waterfall) u mosrannas (staged-delivery) momenu XKL, [pyrue monenu
0ojiee UTCPATUBHBI, K HAM OTHOCSTCS: JSBOJIIOIIMOHHOE MPOTOTUIHPOBAHUE, IKCTPEMAIBHOE
nporpammupoBanue (XP - eXtreme Programming) u Scrum. DTH MOIXOABI CXOIATCS K
pPacCMOTPEHUIO KOHCTPYMPOBAaHHUS KaK JCSITEIbHOCTH, KOTOpas BEICTCS OJHOBPEMEHHO C
JNPYTUMH BUJaMu pabOT MO CO3JaHUIO0 MPOIPAMMHOIO OOECIICYCHHUS U TEPEceKasCch C HUMH,
BKIIIOUasl ONpeJelicHue TPeOOBaHWM, NPOSKTUPOBAHWE U IUIAHUPOBAHHWE. OTH TOIXOIBI
CMEIIMBAIOT TPOSKTUPOBAHHWE, KOJUPOBAHWE W TECTUPOBAHWE, YacTO paccMaTpuBas HUX

KOM6I/IHaI_[I/IIO KaK KOHCTPYHUPOBAHHC. KoHCcTpyHpoBaHHE ¢ IOMOIIBI  MOJICIIMPOBAHUS

OCYIIECTBIISICTCS. B palMOHAIbHOM yHUHIpoBaHHOM mporecce - RUP (Rational Unified
Process) [18].
Bosiee mogpoOHO JaHHBIE MOJIEITH MBI PACCMOTPHM B CIICYIONINX TJIaBax.

IInanuposanue COCTOUT B OIIPCACIICHUHN IOpsAAKa OHepaI_II/II\/'I U YpPOBHSA BBbIIIOJIHCHUA

3a/IaHHBIX YCJIOBHMI B Ipolecce KOHCTPYKTOPCKOU aestenbHocTU. Onpenensercs monens KL,
BKJTFOYAIOIIAs 3aJa4d W JACHCTBUS MO CO3JaHHI0 KOMIIOHEHTOB, a TaKXe MO HMX TMPOBEpKE,
BKJIIOUAsl IOCTHKEHHME ToKaszaTened kadectBa Ha »tanax JKI[. Mcnomuurenn pacnpenensrorces
no nponeccam KL ¥ BBIMOTHSAIOT COOTBETCTBYIOLIUE 33]a4M 110 PeaIU3al[ui IIPOMEKYTOUHOTO
npoaykra. Mcnonb3yemslil MoAXod K KOHCTPYMPOBAHUIO BIUSET HA BO3MOXHOCTh YMEHBILIECHUS
(B niacaljec - MI/IHI/IMI/ISaIII/II/I) CJIO)KHOCTH, TOTOBHOCTH K HM3MCHCHHAM W KOHCTPYHPOBAHHUHU C
BO3MOKHOCTBIO TIPOBEPKHU.

3aTeM TMPOBOJAUTCS MU3MEPEHHUE pa3HBIX AaCIEKTOB KOHCTPYMPOBAHMS, HampuMep,
KOJIMUECTBEHHAs OlleHKa oObeMa KOoJa, OLIEHKAa CTeNEeHW MOBTOPHOTO HCIOIh30BaHUS [EUSeE,

BBIUYHUCIICHUC BEPOATHOCTHU IIOSABJICHUSA I[e(beKTOB M OIlcHKa KOJIMYECTBEHHBIX IIOKa3aTejeh
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kauecTBa [10. DTu u3MepeHusi, WU KaK UX eIle MPUHSATO Ha3bIBaTh, — PE3YIBTATHI a)youma Kooda
WIH METPUKH KOJA, HECYT OOJIBIIYIO TIOJB3Y KaK JJISl OICHKH PUCKOB M KadecTBa (TPUBOISIINAX
K COOTBETCTBYIOUIMM OIIEPAIUsIM MO CHIYKEHUIO PUCKOB M TIOBBIIICHUIO KAYE€CTBA), a TAKXKe, JIJIs
YIPABJICHUS] KOHCTPYUPOBAHUEM U IPOTPAMMHBIMH MPOEKTAMH, B LIEJIOM.

Kon sBnsercs ogHuM wu3 HauOoyiee YETKO JACTEPMHUHUPOBAHHBIX AKTHBOB IPOEKTA
(OCTENEeHHO TaKUMHU CTAaHOBSITCS U MOJIEJIH, CTPOSIIIUECS HA OCHOBE CTPYKTYp METaJaHHBIX, U
TECHO CBs3aHHBIC C KoJoM - Hanpumep, UML). Ko siBisieTcst u caMuM HOCUTENSIM TpeOyemon
¢dbyHkoHanbHOCTU. COOTBETCTBEHHO, IPUMEHEHHE U3MEPEHUN B OTHOIIECHUH KO/1a CTAHOBUTCS
TE€M MHCTPYMEHTOM, KOTOPBIM BIIUAET U HA YIIPABICHUE U HA CaM KOJI.

BHecenue uzmenenuii CBSI3aHO ¢ OIIMOKaMH, BBISIBJIEHHBIMU IIyTEM Pa3HOTO POJia IPOBEPOK

)41 TCCTHpOBaHHfI, OHO MPOBOAUTCA C ULCIbIO COXPAHEHUA d)VHKL{MOHa]ZbHOZZ yerocmrocmu

cucmemul. B ciyyae oOHapyxeHHs] OLIMOOK Ha 3Tare COMPOBOXKICHHS MPUHUMAGTCS PElICHUE
00 M3MEHEHUU KOJia ITyTeM HCIpaBICHHS OOHAPYKEHHBIX OIIMOOK WJIM BHECEHUS U3MEHEHUH B
TpedoBanus k I10.

2.1.3.3. I[Ipakxmuueckue coodpadicenus. IIpuONmKasch K OrpaHUYCHHUSIM PEATBHOTO MHPA,
KOHCTpyHpoBaHUe (B OOJbIleH CTETeHH, YeM Jr00ast Ipyrasi 00J1acTh 3HAHUI) BEIETCSI HA OCHOBE
MPAKTUYECKUX COOOpPAKEHUI U TEXHUK.

IIpoexmuposanue 6 xoncmpyuposanuu (Construction Design). Hexotopsie MmpoeKThI

npenanosiaraloT  0onpmMi  00beM  pabOT MO MPOEKTUPOBAHUIO HMMEHHO Ha CTaauu
KOHCTPYUPOBAHMS; APYTUE MPOEKTHI BHO BBIIENAIOT MPOEKTHYIO AESATEIbHOCTh B (hopMme (a3bl
nu3aiiHa. BHe 3aBHCHMOCTH OT YETKOCTH BBIJCNICHUS AEATENBHOCTU IO MPOEKTUPOBAHUIO, KaK
TaKOBOﬁ, MPaKTUYCCKU BCCrga Ha CTaJuu KOHCTPYHUPOBAHUSA MPHUXOAUTCA 3aHUMATHECA U
BOIPOCaMH JIETAJIbHOIO JM3aiiHa CHUCTEMBbl. Takue MPOEKTHbIE PabOThl UMEIOT CTPEMJICHHE K
CJIEZIOBAaHUIO YCTOMUYMBBIM OrPAaHUYEHUSM, HAaBSI3bIBAEMBIM KOHKPETHBIMH IpOOJieMaMH,
peleHre KOTOPbIX JODKHO OBITh 00ECTIEYeHO HCII0Ib30BaHHEM KOHCTPYUPYEMOI MporpaMMHON
CHCTEMBI.

Hzviku _koncmpyuposanus  (Construction Languages). SI3bIkd  KOHCTpYHPOBaHHS

BKJTIOYAIOT BCE (hOPMBI KOMMYHHUKAIIUH, C IOMOIIBIO KOTOPBIX YEIIOBEK MOXKET 3aJ1aTh PEIICHUE
po0JIEMBbI, BBITIOIHIEMOE Ha KOMITBIOTEpE.
[Mpocreiitmii THIT SI3BIKOB KOHCTPYHPOBAHUS - KoHpueypayuonnwiti sz (configuration
language), mo3BossroNIHii 3a/1aBaTh MApaMeTPhI BHITIOJIHEHUS IIPOTPAMMHON CHCTEMBI.
Hnempymenmanonoiti sizuik (toolkit language) - s3bIKk KOHCTPYMPOBaHUSI M3 MOBTOPHO-
UCTIOJIB3YEMbBIX DJIEMEHTOB; OOBIYHO CTPOUTCS KaK CIICHAPHBIA S3BIK (SCript), BBHIIOJIHICMBIH B

COOTBETCTBYIOLIEH CpeTIe.
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Azvix npoepammuposanus (programming language) - waumbosee TMOKHMN THIT SI3BIKOB
KOHCTpyHpoBaHusi. CONEP)KUT MUHUMAIBHBIA 00beM HMH(OpPMAMH O KOHKPETHBIX O00JacTsIX
NPUJIOKEHUS U MPoLIecce pa3padoTKu, TpeOyst 0oJbIe BCero (10 CPAaBHEHUIO C IPYTHMHU THITAMHU
SI3BIKOB KOHCTPYWUPOBAHUS) yCWIMHA Ha HM3y4eHHE M HapaOOTKy ombita s 3((EKTUBHOTO
MPUMEHEHUS TIPY PEIICHUH KOHKPETHBIX 3a/1a4.

Cy1iecTByeT TpH OCHOBHBIX BHJA HOTAIM, UCHOJB3YEMBIX IMPHU OMNPEICICHUU S3BIKOB
nporpammupoBanus (cm. 3.1.2. CTUIM KOHCTPYUPOBAHUSA):

— JIMHTBUCTUYECKAs;

— (dopmanpHas;

— BH3yaJbHasl.

Jlunesucmuueckue Homayuu XapaKTEPU3YIOTCS, B YACTHOCTH, WCIIOJIB30BAHHEM CTPOK
TEKCTa, COACPKAIIMX  CHCIHATU3UPOBAHHBIC  «CJIOBa»,  IMPEACTABISIFOIINE  CIOXKHBIC
pOTrpaMMHbIC KOHCTPYKIIMM ¥ KOMOWHUpPYEMBIC B IIa0JIOHBI, HATOMUHAIOIINE MPEATIOKCHHUS,
MOCTPOCHHBIE B COOTBETCTBHHM C OIPEACICHHBIM CHHTAaKCHCOM. B cilydae KOppEeKTHOTO
WCIIOJIb30BAaHUSI TAaKUX HOTAIMKA KaKJas IMojydaemas CTpoKa 00JIaJJaeT CTPOTOM CMBICIOBOU
HArpy3koi (CEeMaHTHKOI), OOCCIeUMBAMOIICH WHTYUTHBHOE IIOHMMAaHHE TOTO, YTO OyneT
MPOUCXOAUTh KorAa OyneT BBIMOJIHATHCS MporpaMMHOE oOOecredeHne, IOCTPOSHHOE C
UCIIOJTb30BAaHUEM TAKOTO SI3bIKa KOHCTPYHPOBAHUSI.

Dopmanvhvie Homayuy SIBISIOTCS MCHEC HHTYUTHBHBIMH, Ye€M JTMHTBHCTHYCCKUE, U 4aCTO
0a3upyrOTCs Ha TOYHBIX (POPMATBHBIX (MaTeMaTUYeCKuX ) onpeeneHusx. GopManbHbe HOTAIIUU
KOHCTPYKIIUH U (pOpMalIbHbIE METOJBI SBJISIOTCS SAPOM MPAKTUYECKH BceX (HOpM CHCTEMHOTO
IPOrPaMMHUPOBAHHUS, TOUYHEE - MIOBEJCHHUS CHCTEM BO BPEMEHH. Takue HOTAIMH 00ECIIeYHBAIOT
HauOOJIBIIYI0 TOTOBHOCTh TOJy4aeMOro KoJa K TECTHPOBAHHWIO, YTO HAMHOTO BaXKHEE, YeM
MPOCTO BO3MOXKHOCTh OTOOpakeHHsi Ha OOBIUHBIM dYenmoBeueckwil s3bIK. DopManbHbIE
KOHCTPYKIIUU TaKXe HCIIONB3YIOT TOYHBIM METOA OMpeeieHUs KOMOWHAIUN TpUMEHSEMBIX
CUMBOJIOB, 4YTO TIIO3BOJISICT W30€XaTh HEOJHO3HAYHOCTEH, TMPUCYNIUX KOHCTPYKIHSIM
€CTECTBCHHBIX SI3BIKOB.

Buzyanvuvie nomayuu HauMeHee CBS3aHBI C TEKCTOBO-OPHEHTHPOBAHHBIMH TIOXOaMH,
mpeJrnoarasi HEMOCPEICTBEHHYI0 HHTEPIpPETAIlNi0 BU3YAJIbHBIX KOHCTPYKLIMW B MpoIiiecce
WCTIOTHEHUSI OMUCHIBAeMON IOTUKH. [Ipr STOM JOTMKa B BHU3yalbHBIX HOTAIUSAX 3aJIa€TCS
PacIoI0KEHUEM COOTBETCTBYIOIINX BU3YAJIBHBIX CYIIHOCTEH, OTBETCTBEHHBIX 32 TE WJIM HHBIC
oTiepaIu  CTPYKTYPHI TaHHBIX.

Hcnonp30BaHWe BU3yalbHBIX KOHCTPYKIMNA OrPAaHUYEHO CIIOKHOCTHIO BHU3YAJILHOTO

IIPEACTABJICHNUS CIOKHBIX BBIPDAXKCHUN U YTBEPXKICHUM TOJIBKO 3@ CYET IEepeMeLICHUs
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BU3YaJIbHBIX CYIIHOCTEH Ha AuarpamMMme (BU3yaJlbHOM IpeacraBieHuM). OIHAKO, BU3yaibHas
HOTAaLUsl MOKET UIPaTh POJIb AOCTATOYHO MOIIHOIO MHCTPYMEHTA, KOr[a IPUMEHSETCS B TeX
3ajjayax MpPOrpaMMHUPOBaHMs, TJ€ HEOOXOAUMO IIOCTPOEHME I0JIb30BAaTEILCKOr0 MHTEpdeiica
JUIsl TIPOrPaMM, 4Ybs JIOTHKA, 1€TaJIU3UPOBAHHOE IIOBEICHUE OIIPEICIICHO PaHEe.

Koouposanue (Coding). Ilpaktuka koHctpyupoBanuss [1O TOKa3biBaeT aKTUBHOE

IPUMEHEHHE CIIEIYIOIINX COOOPaKEHNHN U mexXHUK:

* TEXHHMKH CO3[IaHUS JIETKO IMOHMMAaeMOI'0 MCXOJHOIO KOJa Ha OCHOBE HCIIOJIb30BAHUS
corvianieHui 06 UMeHOBaHUY, (POPMATUPOBAHUS U CTPYKTYPUPOBAHUS KOJA,;

* HCIOJIb30BaHUE KJIACCOB, IIEPEUUCIIAEMBIX THUIIOB, IE€PEMEHHBIX, HMEHOBAHHBIX
KOHCTaHT U APYT'HX BBIPA3UTEIBHBIX CYITHOCTEH;

* OpraHu3alys UCXOJHOTO TEKCTa (B BBIPAKEHUS, IA0JIOHBI, KJIACCHI, TAKETH/MOIYIH U
Jpyrue CTpyKTyphl);

*  HCIOJIb30BAaHUE CTPYKTYpP YIPABJICHHUS;

* 00paboTka OmHMOOYHBIX YCIOBHHA U UCKIIFOUUTEIBHBIX CUTYAIIHA;

* IpEeNOTBpAllEHUE BO3MOXKHBIX «Operieil» B 0e30macHOCTU (HampuMep, NepernojHeHne
Oydepa miu BBIXOJ 3a IIPeeIibl HHAEKCAa B MACCUBE);

* HCIIOJIb30BaHUE PECYpPCOB HA OCHOBE INPUMEHEHUS MEXaHU3MOB MCKIIOYEHUs (U3
paccMOTpeHHMsI) M MOopsiiKa AOCTyIa K MapajuIeNIbHO UCIONIb3YeMBIM pecypcaM (Hampumep, Ha
OCHOBE OJIOKHPOBKH JIaHHBIX, UCIIOIb30BaHUsI IOTOKOB U X CUHXPOHHU3ALUH U T.I1.);

* JIOKYMEHTHpPOBaHME KO/,

¢ TOHKasAg ((HaCTpOﬁKa>) Koza.

Tecmuposanue 6 xoncmpyuposanuu (Construction Testing). Ilpu koHCTpyHpoOBaHHU
UCIIOJIB3YIOTCSL JIBE€ (OPMBI TECTHUPOBAHUS, MPOBOJMMOIO HH)KEHEpPaMM, HENOCPEIACTBEHHO
CO3JAOLIMMH UCXOAHBINA KOJ:

* mooyavroe mecmuposanue (Unit testing);

* unmeepayuonnoe mecmuposanue (integration testing).

I'maBHAs 1enb TECTUPOBAHMS B KOHCTPYHPOBAHNUN YMEHBIINTh BPEMEHHON Pa3pblB MEXIY
MOMEHTOM MpOSBJIEHUS OLIMOOK, MMEIOUIMXCS B KOJAE, U MOMEHTOM HX oOHapyxeHus. Bo
MHOTMX CJIy4asiX, TECTUPOBAaHHE B KOHCTPYMPOBAHHUM IPOU3BOJUTCS IIOCIE TOrO, Kak KOJI
HanucaH. B psne ciydaes, TecTsl (Hampumep, MpU UCHOIb30BaHUM XP) muiryres 10 TOro, Kak
CO3JaeTCs KOJ.

Ilosmopnoe ucnonvzosanue (Reuse). Bo BBenennu B cranaapt IEEE Std. 1517-99 «IEEE

Standard for Information Technology - Software Lifecycle Process - Reuse Processes» maercs

clenyiollee TOHMMaHHWE TIOBTOPHOMY HCIIOJIb30BAHHUIO B IPOrPaMMHOM OOecreyeHUH:
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«Peanuzanys MOBTOPHOTO WCIIOJIb30BAHUS MPOrPAMMHOTO OOECIeueHus] TOoJapa3yMeBaeT |
BJICUET 32 COO0I HeuTO OoJbIliee, YeM MPOCTO CO3/IaHUE U UCTIOIb30BaHUE OMOTUOTEK aKTHBOB.
OHo TpebyeT dopManu3auu MPAKTHKHA ITOBTOPHOTO HCIIONB30BaHUS HAa OCHOBE HHTETpAIlUU
MPOIECCOB U JICSITEILHOCTH 10 TOBTOPHOMY MCIOIb30BaHuIO B caM KL [TO».

3ajaun, CBSI3aHHBIE C MOBTOPHBIM HCIIOJIB30BAHUEM B MPOIECCE KOHCTPYUPOBAHUS U
TECTUPOBAHUS, BKIIOYAIOT:

* BbIOOp emguHMI] (units), 60a3 JaHHBIX TECTOBBIX MPOIECAYP, NAHHBIX <IOJYyYEHHBIX B
pe3ynbTaTe™> TECTOB M CAMHUX TECTOB, MOJICIKAITUX IIOBTOPHOMY HCITIOJIb30BaHUIO;

* OLICHKY ITOTEHIIMAaJIa TTIOBTOPHOTO UCITOJIB30BAHUS KOJIa U TECTOB,

*  OTCISXHBAaHWE MH(POPMALMH U CO3[IJaHUE OTYETHOCTHU MO MIOBTOPHOMY MCIIOJIB30BAHHUIO
B HOBOM KOJI€, TECTOBBIX MPOIEAYpPaxX U IaHHBIX, IOJTYYEHHBIX B PE3YyJIbTaTe TECTOB.

Kauecmeo xoncmpyuposanusa  (Construction Quality). CyiecTByeT psl TEXHUK,

NpeHAa3HAYCHHBIX JUIsi oOecreueHHWss KadyecTBa KOJa, BBINIOJHSAEMBIX II0 MEpe ero
KOHCTpyupoBaHus. OCHOBHBIC TEXHHKH OOECICUCHHUS KauyeCTBa, HCIIOJb3yeMbIC B IpOIEcCe
KOHCTPYUPOBAHHUS, BKIFOYAIOT:

* MoOAyJbHOE (unit) U UHTErpalroHHoe (integration) TECTUPOBAHUE;

» paspaboTka ¢ mepBuuHOCThIO TecToB (test-first development - Tectsl mmmyres 10
KOHCTPYMPOBAHUS KOJ1a);

* TIOIIaroBO€ KOJIWPOBAHHE (IEATEIHHOCTh MO KOHCTPYHPOBAHHUIO KOJa pa3OMBaeTcs Ha
MEJIKHE IIIard, TOJBKO IOCIIE TECTUPOBAHHS PE3yJIbTATOB KOTOPHIX MPOM3BOIUTCS MEPEXO] K
CIICAYIONIEMY IIary KOJUPOBAHMS, HW3BECTEH TaKXKE KaK UMEPAmusHoe KOOUPOBAHUE C
mecmuposanuem);

*  HCTOJIb30BaHUE MPOIIETYP YTBEPKIACHUM (assertion);

* omnajaka (B MpUBBIYHOM MMOHUMaHUU - debugging);

*  TEXHUYECKHE 0030pHI U OIICHKH (Teview);

* CTAaTMYECKHUH aHAJIN3.

Beibop W wWCmonb30BaHME KOHKPETHBIX TEXHMK YacTO JUKTYETCA CTaHIapTaMH
(BHYTpEHHMMH ¥ BHEUIHMMH), UCIIOJIBb3YyEeMbIMU IMPOCKTHOW KOMAHIOW, a TaKKe 3aBUCAT OT
OTIBITA U TMOATOTOBJICHHOCTH CIIEIIHATHCTOR, 3aHUMAIOIINXCSI KOHCTPYUPOBAaHHEM KOJIa.

JleaTenbHOCTh 10 O0ECICUEHHI0 KauyecTBa B KOHCTPYHPOBAHHM OTIMYAETCS OT APYTUX
ormepanuii 1Mo oOecrneueHnro kadectBa. OCHOBHOE OTJIMYHE 3aKio4yaeTcss B (OKyce Ha
POTPaMMHOM (MCXOJHOM) KOJIE ¥ JAPYrux apTedakrax (akKTHBax), TECHO CBA3aHHBIX C KOJOM, B

YaCTHOCTH, ACTAJIbHBIX MOACIIAX.
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Unmeepayus_(Integration). OpHa W3 KIIOYEBBIX JESATENBHOCTEH, OCYLIECTBISEMBIX B

MpOLECCE KOHCTPYUPOBAHHUS, - HHTErPAlMSA OTIAEIbHO CKOHCTPYMPOBAHHBIX OIE€paLUil
(mporenyp), KiIaccoB, KOMIIOHGHTOB M MOJcCHCTeM (Monyiei). B jomoiiHeHWe K 3TOMYy,
HEKOTOpbIC IMPOTrPAMMHBIC CHUCTEMBl HYKIAIOTCA B CHCHHAIBLHON HWHTETPAlMA C JPYTHUM
IPOTPAaMMHBIM U arIapaTHbIM 00ECIICYCHUEM.

Kpome ynoMsiHyTBIX acClIEKTOB MHTETpaliM, K 00CyKAaeMbIM HHTEIPALIMOHHBIM BOIIPOCAM
KOHCTPYHPOBAHUS OTHOCSITCS:

* IUIAaHUPOBAHUE MOCIICIOBATEILHOCTH, B KOTOPOUM HHTETPUPYIOTCS KOMIIOHEHTHI,

e oOecrieyeHHE TMOMJMCPKKH CO3JIaHUS MPOMEXKYTOUHBIX BEPCHH  MPOrpaMMHOIrO
o0ecIeycHus;

hd 3aaHUC ((FJIy6I/IHI>I» TCCTI/IpOBaHI/Iﬂ (B HYaCTHOCTH, Ha OCHOBC KpI/ITepI/ICB
«IIPUEMJIEMOT0» KauyecTBa) W APYruX paboT MO OOECIECUYCHUIO KAayecTBa WHTETPUPYEMBIX B
JabHEHIIIEM KOMITOHECHT;

* HaKOHEl, OIpEAENeHUE JITAMHbIX TOYEK IPOEeKTa, Korzxa OyayT TeCTUPOBAThCS

IIPOMEKYTOYHBIC BEPCUU KOHCTPYHPYEMOM MPOrPaMMHOM CHCTEMBI.
2.1.5  Tecmuposanue ITO (Software Testing)

He cekper, 4uro nerde mpeaoTBpaTUTh MpoOiieMy, 4eM OOpOThCS C €€ IMOCIEICTBUSIMHU.
TectupoBanue, HapaBHE C YIOPABICHHEM PUCKAMH, SIBJISIETCS TEM HHCTPYMEHTOM, KOTOPBII
MO3BOJISIET JICMCTBOBATH HMMEHHO B TakoMm Kitoue. [Ipudem nelcTBOBAaTh JOCTATOYHO
sddektuHo. C APYroil CTOPOHBI, HEOOXOAUMO OCO3HABATh, UTO JAXKE E€CIIH MPUEMOYHBIE TECThI
MOKa3aJId TIOJIOKUTEIIBHBIE PE3YIIBTATHI, 3TO COBCEM HE O3HAYAET, UYTO MOJIYYEHHBIA IPOAYKT HE
cosepxkuT ommOok. OnHaKo, aJeKBAaTHOE BHHUMAHHME BOIPOCAM TECTUPOBAHUS KauyeCTBEHHO
CHIKAET PUCK BO3HMKHOBEHHS OIIMOOK Ha JTare dKCIUTyaTaliu, odecredynBas 0ojiee BHICOKYIO

YAOBJICTBOPCHHOCTD HOJ'IB3OBaTeJ'ICI‘/JI, 4TO U ABJISICTCH, 10 CYHIECTBY, LCIIBIO 1000Tr0 IIPOCKTA.

TecrupoBanue IIO — »5T0 mpomecc aHanu3a WIM SKCIUTyaTalldd MPOTPaMMHOTO
obecrnievyeHus ¢ 1eNbo BhisiBIIeHUs AedexToB [bricTpoe TecTupoBanue].

HecMmoTtpss Ha BCIO MPOCTOTY 3TOTO ONPEIENIECHUS, B HEM COJEP)KATCS IMYHKTHI, KOTOPBIE
TpeOyroT AanbHedux mnosicaeHuit. CioBo npoyecc (Process) MCmoib3yeTcs s TOTO, YTOOBI
MOMYEPKHYTh, YTO TECTUPOBAHHE — IJIAHOBAs, YIOPSIOYEHHAsl NEATEIbHOCTh. DTOT MOMEHT
OUYCHb Ba)K€H, €CIM MbI 3aMHTEPECOBaHbI B OBICTPOIl pazpaboTke, HOO XOPOIIO MPOAYMAHHBIMH,
CHCTEMaTHYEeCKHI MOAX0J ObICTpee MPUBOIUT K OOHAPYKEHHIO MPOTPaMMHBIX OLIMOOK, YeM

IJI0XO CINTAHUPOBAHHOC TECTUPOBAHHUE, K TOMY K€ IIPOBOJUMOC B CIICHIKE.
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CoriacHO 3TOMY OIPEICICHUIO, TECTUPOBAHUE TIPEIyCMATPUBACT «aHAIM3» WIH
«@Kcmyarauuo» nporpamMmHoro mnpoaykra (ITIT). TecroBas nesTenbHOCTb, CBsI3aHHAs C
aHAJIM30M pe3yJbTaToOB pa3paboTku mporpammuoro obecrnedenus (I10), HaspiBaeTcs
cmamuyeckum mecmuposanuem (Static testing). Crarudeckoe TECTUPOBaHUE MPEIyCMATPUBACT
IPOBEPKY MPOTrPaMMHBIX KOJOB, CKBO3HON KOHTPOJb M MPOBEPKY MPOrpamMMbl Oe3 3alycka Ia
MaIlliHe, T.¢. IpoBepKy 3a crosiom (desk checks). B otiuure ot 3T0r0, TECTOBAs ACATEIBHOCTD,
npejycMaTpuBamomias — JKCIUTyaTallMl0  MPOrPAMMHOIO  IMPOAYKTa, HOCUT  Ha3BaHUE
ounamuueckozo  mecmuposanusi  (dynamic  testing). Crarudeckoe ©  JIHHAMHYECKOE
TECTUPOBAHHUE JIOTOJHSIOT JIPYr APYyra, W KaXIbli U3 THX THIIOB TECTHPOBAHHS peau3yeT
COOCTBEHHBII TIOAXO0/I K BBISBJICHHUIO OIINOOK.

Hcxo/st U3 3TOro, MOXKHO J1aTh Ipyroe, 0ojee pa3BepHyTOE ONpEICICHUE TECTUPOBAHUS:

TecrupoBanue IIO - 3TO0 mnpolecc MNPOBEPKM TOTOBOM MPOrpaMMbl 8 cmamuke
(IPOCMOTPBI, MHCIICKIIMHU, OTIAJKH UCXOHOTO KOJA) U 6 OUHAMUKe TIyTEeM €€ MPOTrOHa Ha
KOHeUHOM (oepanuueHHom) HabOpe TecTOBbIX naHHbIX (Set of test cases), ewiOpanmbix
COOTBETCTBYIOIIUM 00pa30M M3 OOBIYHO BBIMOJIHAEMBIX JICHCTBHIA MPUKIAIHON 00JIACTH, U
MPOBEPSIONINX pA3HBIE MYTH BBITIOJHEHUS IPOTPAMMBI, W CPABHCHHH TOJYyYCHHBIX
pe3yJIbTaTOB C 3apaHee 3aluIaHUPOBAHHBIMU B COOTBETCTBUHU 0JCUOAEMOMY TIOBEICHHIO
CUCTEMBI.

Cratuyeckue TEXHUKU paccMaTpuBaloTcs B obnactu 3HaHui «Hxenepus xauyectsa [1C»
(«Software Quality»). JlanHast oGmacth 3HaHuil — «TecTUpOBaHUE» - KacaeTcs TUHAMHYCCKHX
TeXHUK. B JIaHHOM OINpe/eieHHH TECTUPOBAHHS BBIICICHBI CJIOBA, OMPEICISIFONINE OCHOBHBIC
BOIPOCHI, KOTOPBIM a/IpEeCyeTCs JaHHast 001acTh 3HAHUI:

o Jlunamuunocms (dynamic): STOT TEepMHUH MOJpa3yMeBacT BBIIOJHEHUE TECTHPYEMOM
HPOrPaMMBbI C 33/IaHHBIMU 6X0OHbIMU OaHHbiMU. TIpH 3TOM BETMUYHMHBI, 331aBacMble Ha BXO/I
tectupyemomy 110, He Bcerga IOCTaTOYHBI Uisi ompenenaeHus Tecta. CIOKHOCTD |
HeJeTepMUHUPOBAHHOCTE [IC TPHBOIUT K TOMYy, YTO CHCTEMa MOMKET IO PasHOMY
pearupoBaTh Ha OJHH U TE K€ BXOJHBIC MAPAMETPBbI, B 3aBUCHMOCTH OT COCTOSTHHSI CHCTEMBI.
B nmanHO#i oOmactu 3HaHWiT TepMuH «BX0a» (iNput) OymeT HCHONB30BaThCS B pamKax
COTJIAIICHHUST O TOM, YTO BXOJ MOXET TaKKe CHCHU(PHUIIMPOBATH COCTOSHHUE CUCTEMBI, B TEX
CITyJasx, KOTa 3T0 He0OX0IiMO.

e Kowneunocms (orpaHudeHHOCTh, fiNite): maxke s MPOCTHIX MPOrpaMM TEOPETHUYCCKU
BO3MOXKHO CTOJIb OOJIBIIOE KOJMYECTBO TECTOBBIX CIICHAPHEB, YTO HCUYEPIBIBAIOIICE
TECTHPOBAHUE MOXET 3aHATh MHOTHME MECSAbl M Jaxe Trojapl. VIMEHHO MO3TOMY, C
HPAKTUYECKOH TOYKH 3pEHHs, BCECTOPOHHEE TECTUPOBAHHE CUYMTACTCS OCCKOHCUHBIM.

TectupoBaHue Bcerjga npearnoiaraeT KOMIPOMHUCC MEXIY OTpaHUYEHHBIMH pecypcaMu U
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3aJJaHHBIMH CPOKaMH, C OJHOIM CTOPOHBI, ¥ MPAKTUYCCKA HEOTPAHUICHHBIMU TPEOOBAHHUSIMU
110 TECTUPOBAHUIO, C JIpyrod. To ecTh MbI CHOBa FOBOPUM 00 ONPEACICHUH XapaKTEPHCTHK
«IPUEMIIEMOT0» KauecTBa, Ha OCHOBE KOTOPBIX IUIAHHPYEM HEOOXOJUMbIE 00beM
TECTUPOBAHHUSI.

e Buibop (selection): mMHOTHE mpeayaracMbie TEXHUKH TECTUPOBAHUS OTIMYAKOTCSA JIPYr OT
Jpyra B TOM, KaK BBIOMPAIOTCSI CLIEHAPHH TECTUPOBaHUsA. MHXKEHEphI MO MPOrpaMMHOMY
o0ecCIIeueHHIO JJOJDKHBI 00J1a/1aTh MPEACTaBICHHEM O TOM, YTO pa3InYHbIe KPUTEPUH BBIOOpa
TECTOB MOTYT JIaBaTh Pa3HbIC Pe3yJbTaThl, C TOUYKH 3peHUS 3()(HEKTHBHOCTH TECTUPOBAHUSI.
OmnpeneneHre MOIXOMAAIIEIO Habopa TECTOB Ui 3aJaHHBIX YCIOBHH SIBISICTCS OYCHB
CIIOKHON mpobsemoit. OOBIYHO, Ui BBIOOPA COOTBETCTBYIOUIMX TECTOB COBMECTHO
NPUMCHSIOT TEXHUKM AaHalW3a pPHCKOB, aHalU3 TpeOOBaHUII M COOTBETCTBYIOIIYIO
IKCIIEPTU3Y B 00JIACTH TECTUPOBAHUS M 33aHHON MPHUKIIAJHON 00JIaCTH.

e  Oorcuoaemoe noseoenue (expected behavior): Xors 3T0 He Bcerja JIerko, Bce IKe
HEOOXOJMMO PEILINTh, Kakoe HaOJIoJaeMoe MOBEJACHUE MPOrpaMMbl OyIeT MpUEMIIEMO, a
Kakoe - HeT. B mpoTuBHOM ciiydae, YCHJIHs [0 TECTUPOBaHUIO Oecrosie3nbl. Habmomaemoe
MOBEJICHHE MOJXET pPAaCCMaTpUBAThCA B  KOHTEKCTE IMOJIb30BATEIbCKUX  OXKUIAHHN
(moxpasymeBas «mecmuposanusi 01 nposepkuy - testing for validation), cnenndukamnuu
(«mecmuposanue onss ammecmayuuy - testing for verification) wim, HakoHer, B KOHTEKCTE
IPE/ICKa3aHHOTO TOBEACHHUS Ha OCHOBE HESBHBIX TpeOOBaHWI WM 00OCHOBAaHHBIX
OXKHUJaHUH.

O6nacte 3uanuii «Tectuposanue 10 (Software Testing)» BKiIrOUaeT CaeayrOIIne pa3/Ieiibl

(cM. pucyHok 2.6):

e OCHOBHbBIC KOHIEHIMU U ompeneneHue tectupoBanus (Testing Basic Concepts and
definitions),

e ypoBHu TectupoBanus (Test Levels);

o texauku TectupoBanus (Test Techniques);

e wMmetpuku TectupoBanus (Test Related Measures);

e ympaBlieHHe IporieccoM TectupoBanus (Managing the Test Process).

Hannas o6mactes 3Hanuit SWEBOK mnpencraBnser pa3paOOTUuKy Mmemoovl nposepKu

npasujibHocmu 110: eepud)ukauuﬂ, eaﬂu()auuﬂ, mecmupoeanrue. OnpenensnoTc;[ TUIIBI, YPOBHU U

TexHUKU TectupoBaHus [10, MeTonpl MIaHMpPOBaHMS Ipoliecca TECTUPOBAHUSA U pa3paboOTKu
TECTOBBIX HAOOPOB AaHHBIX At MPoroHKH 10 B pexume UCTIBITaHUS KOHKPETHOTO MOAYJIS WM

CUCTCMEI B IICJIOM, C MOCJICAYIOIIIUM U3MCPCHUCM PC3YJIbTATOB TCCTUPOBAHM.
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Pucynok 2.6 - O6nacts 3Hanuii «TecTupoBaHue MporpaMMHOro obecrieueHus» [12]
2.1.4.1. Ocnosnvie konyenyuu u onpeoeneHue mecmuposanus

OcHOBHAasi KOHLEMIMS TECTHPOBAHUS OIMCHIBACT 0a30BbIE TEPMHUHBI, KIFOUEBEIC
mpoOJeMbl U UX CBSI3b C APYTUMHU oOjacTsMu 3HaHUU. [lepBoe ompenenenue, KOTopoe TpedyeT
JIOTIOJTHUTENBHBIX TOSICHEHUH, — 3TO MoHsATHE Jehexma (bug), T.e. mporpaMmuas ommodKka — 3TO
HU 4TO WMHOE, KaK U3bsiH B pa3paborke IIII, KoTOphIi BBI3BIBAET HECOOTBETCTBHUE 0XKHUIAEMBIX
pE3yABTATOB €ro BBINIOJHEHUS M (AaKTHUECKH MOJNYYCHHBIX pe3ynbTartoB. Jledekr moxer
BO3HUKHYTh!

» Ha cranuu GopMynupoBaHus TpeOOBAHUH,

» Ha CTaJu¥ MPOCKTUPOBAHUS,

» Ha CTaau¥ KOJUPOBAHUS,

» €ro mpu4YMHA MOXET KPBITHCS B HEKOPPEKTHON KOH(UTYPAIINHU HITH TAaHHBIX.

JlepexToM MoOXKeT OBbITH TaKK€ YTO-TO JPYroe, 4YTO HE COOTBETCTBYET OXHJIAHHIM
3aKa34MKa U YTO MOXKET OBITh, @ MOXKET U He ObITh onpeaeseHo B crierudukarmu [111.

B smreparype, NOCBAIIEHHONW IPOTPaMMHOM WHYKEHEPUHU, BCTPEYAECTCSI MHOMKECTBO
TEPMHUHOB, ONHUCHIBAIONIMX HApyImIeHHEe (QYHKIMOHUPOBAHUS MPOTPAMMHBIX CHCTEM —
neoocmamku  (faults), oegexmur (defects), coou (failures), owwuobru (errors) wu mp.
CootBerctBytomas Tepmunonorus, onucannas B IEEE Std. 610-90, taxxxe obcyxmaercs B

obmactu 3uanmii SWEBOK «KauectBo mporpammuoro oOecrneueHus» (Software Quality).
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BaxxHOo 4eTko pasfenaTb npuuuHy HapyuwieHus padomvl TPUKIAAHBIX CUCTEM, OOBIYHO

OIUCHIBAEMYIO TEPMUHAMU HENOCTaTOK wiu jaedekT, u HaOIogaeMblil HedicenamenbHblll

9¢pghexm, BBI3BIBAEMBIH STUMU TpPUUYMHAMU — cOoi. TepmuH oOmmOKa, B 3aBUCHMOCTH OT
KOHTEKCTa, MOXKET ONKCHIBaTh M KaK NMPHYMHY c0osi, 1 caM cOoi. TecTupoBaHue MO3BOJSET
OOHApPYKUTH JIEPEKTHI, MPUBOISAIINE K COOSIM.

Heo06xomuMo moHMMATh, 4YTO MNpHYMHA cOOS HE BCErAa MOXKET OBITh OJIHO3HAYHO
ompeneneHa. He cymiecTByeT TEOpPETHYECKUX KPUTEPUEB, IMO3BOJSIOMIMX TapaHTHPOBAHHO
OIIPEIETNTh KaKOW MMEHHO Je(eKT NPUBOINT K HAOJII01aeMOMy COOIO.

K karouesvim 6onpocam TaHHOM 00JIACTH OTHOCSTCS:

1) Kputepuu oTOOpa TECTOB/KPUTEPUM aJCKBATHOCTH TECTOB, MNpPaBWJIA IPEKPAIICHUS
TECTUPOBAHUS,

2) DoddexTuBHOCTH TecTUpoBanus/Llenu TeCTUpOBAHNUS;

3) TecrupoBanue /iss uaeHTUGHUKAMKA AePEKTOB (HAHHBIA Cilydail TECTHPOBAHUS
HOJIpa3yMeBaeT YCIEIIHOCTh MPOLEIyPbl TECTUPOBAHUS, €CJIN Ne(PEKT HaiJIeH.);

4) TlpoGnema opakyna («Opakym», B JaHHOM KOHTEKCTE, JIOOOH arcHT (YeIOBEK HIIH
nporpamMmMa), OLEHHMBAIOIIUI IOBEJCHUE IMPOrpaMMbl, (OPMYIHPYS BEPIUKT - TECT
npoiinen («pass») wim Het («fail»));

5) Teoperuueckne W MPaKTHUSCKUE OTPAHUYCHHs TecTHpoBaHus (Mo cioBam JIeHWKCTphI
(Dijkstra), «rectupoBaHMEe NPOrpaMMbl MOKET HCIHOJIB30BAaThCSA ISl JEMOHCTpAIUU
HaJn4usi 1eeKTOB, HO HUKOT/IA HE MOKAXKET UX OTCYTCTBUEY);

6) IIpoGnema HeoCylIeCTBUMBIX MyTei (3Ta ciokHelmas mpobiieMa aBTOMaTU3HPOBAHHOTO
TECTUPOBAHMS CBSI3aHA C TEM, YTO IyTh, IO KOTOPOMY BBITOJHSIOTCS IMOTOKH padboOT
tectupyemoii [1C, He MOTYT OBITh 33JJaHbI BXOJHBIMH MapaMETPaMH);

7) TectupyemocTh (3TO HOHITHE MOXKET MOJPAa3yMEBaTh JBE Pa3lIHYHBIX HACH. IEpBas
OIMCBHIBAET CTENEHb JITKOCTH ONMCAHUSI KPUTEPUEB MOKPBITHUS TECTaMH JJIs 33JaHHOM
IPOTPAMMHON CHUCTEMBI; BTOPAst OMPEIEIseT BO3SMOKHOCTh CTATUCTHYECKOTO H3MEPEHHSI
TOT0, YTO MPH TECTHPOBAHUH MPOSBUTCS COON MPOrPaMMHO#T CHCTEMBI).

2.1.4.2 Yposnu mecmuposanus

TectupoBanue OOBIYHO TPOU3BOAMUTCS HA TPOTSHKEHWHM BCe  pa3paboTku U
CONIPOBOXKICHHUS HAa pa3HBIX YPOBHSAX. YPOBEHb TECTUPOBAHHS ONPENEISICT «HAI YeM)
MIPOM3BOMIATCS TECTHI: HAJ OTACIBHBIM MOJYJIEM, TPYIIIONH MOIYJIeH WM CHCTEMOH, B IIETIOM.
[Ipu 3TOM HU OJIMH M3 YPOBHEH TECTUPOBAHUS HE MOXKET CUUTATHCS MPUOPUTETHBIM. BakHbI BCe

YPOBHHU TCCTUPOBAHM, BHC 3aBUCUMOCTU OT UCIIOJIB3YCMbIX MoZeJIe 1 METOHOJIOTHI.
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>

>

>

MooynvHoe mecmuposanue (mecmuposanue OMOETbHLIX DNEMEHMOS), KOTOPOe
3aKJIF0YAETCS B IPOBEPKE OTIENbHbBIX, N30JIMPOBAaHHBIX U He3aBUCUMBIX yacTel [10;
UHmMe2payuoHHoe mecmupoeanue, KOTOpOe OPHUEHTUPOBAHO Ha IPOBEPKY CBA3EH U
croco0o0B B3auMoOAEHCTBUSA (MHTEp(EHcOoB) KOMIOHEHTOB APYr C JAPYroM, BKJIIOYas
KOMIIOHEHTBI,  pPAacHOJOXEHHBIE Ha  pa3HBIX  apXUTEKTYpHBIX  IuIaTdopmax
pacnpezneneHHoi cpeabl. Knaccuueckue cTpareruy MHTErpalioOHHOIO TECTUPOBAHUS —
«CBEPXY-BHU3» U «CHU3Y-BBEPX» — UCHOJB3YIOTCS AJIs TPAJAULUOHHBIX, HEPAPXUUECKU
CTPYKTYPUPOBAHHBIX CUCTEM, COBPEMEHHBIE CTPATEruy B OOJIbIIEH CTENIEHH 3aBUCST OT
apXUTEKTYpbl TECTUPYEMOH CHUCTEMBI M CTPOSTCS HAa OCHOBE WACHTU(HUKALMU
(YHKIIMOHAIBHBIX «IIOTOKOBY» (HapUMep, IOTOKOB ONEpalluii U JaHHBIX);

cucmemHoe — mecmuposanue  TPEAHA3HAYEHO Ul IPOBEPKH  IPABUIBHOCTH
(YHKLIMOHUPOBAHUS CHCTEMBI B IIEJIOM, C OOHAapyXEHHEM OTKa30B U /1e(EeKTOB B

CHUCTCMC u Hux YCTpaHCHHUC. HpI/I 3TOM KOHTPOJIUPYCTCA BBIITOJIHCHHEC

c(hOpMYyJIMPOBAHHBIX HE(YHKIIMOHAIBHBIX TpeOoBaHUH (0€30MacHOCTh, HACKHOCTD,
MPOU3BOJUTEIBHOCTh, TOYHOCTH M JIp.) B CHCTEME, MPABWIBHOCTb 3aJaHUS U

BBINNOJITHCHHW A BHCIIIHUX HHTepq)eﬁCOB CHUCTEMBI CO CpGI[Oﬁ OKPY’KCHHUA U 1P.

TeCTI/IpOBaHI/Ie IIPOBOAUTCA B COOTBETCTBHMU C OIPCACICHHBIMHU HEJIAMM (MOI‘YT OBITH

3aJlaHbl SIBHO HWJIN HCS[BHO) U pa3jiMdYHbIM YPOBHEM TOYHOCTH. OHpC)leJ'IeHI/Ie eI TOYHBIM

0o0pa3oM, BBIpA)KAEMBIM KOJMYECTBEHHO, IO3BOJSET O00ECHe4YUTh KOHTPOJb pE3yJIbTaTOB

TCCTUPOBAHU. MOXHO BBHIICIIUTH cJieayrommue, HanOosee pacipoCTpaHCHHBIC U 000CHOBaHHEIC

(S04 (a, COOTBCTCTBCHHO, BI/II[LI) TCCTUPOBAHUA, KOTOPLIC IMPUMCHAKOTCA Ha BCEX YPOBHAX

TCCTUPOBAHUA:

v

v

npuémounoe mecmuposanue, KOTOPOE IMPOBEPSET MOBEACHUE CHUCTEMBbl Ha MPEIMET
yIIOBJIETBOPEHHS TPEOOBAHUI 3aKa34HKa,

YCMAaHo80YHOEe Mmecmuposanue, KOTOpoe MPOBOJUTCS C LIENbI0 MPOBEPKH MPOLEAYpPbI
MHCTAJUTSILIUKA CUCTEMBI B IIEJIEBOM OKPYKEHUH;

@yHKyuonarbHoe mecmupogarue, 00ECIieurnBarollee IPOBEPKY peann3aui (yHKIIHM,
KOTOpBIE ONPEIEIICHBI B TPEOOBAHUSX, a TAKXKE MPABUILHOCTD UX BBITIOTHEHUS;
pezpeccuoHnoe mecmuposanue, OPUEHTHPOBAHHOE Ha IOBTOPHOE BBIOOPOYHOE
TECTUPOBAHUE CHUCTEMBI WJIM €€ KOMIIOHEHTOB T0CJ€ BHECEHHsS B HUX M3MEHEHHUH Ha
TeX K€ TeCTax, YTo U J0 Moau(UKaINH;

mecmupoganue 3¢gekmusHocmu, TPOBEPSIOIIEe TPOU3BOIUTEILHOCTD, MPOIYCKHYIO
CHIOCOOHOCTh, MAaKCHUMaJbHBIA O0bEM JAHHBIX W CHUCTEMHBIE OTrPAaHUYCHUS B

COOTBETCTBHH CO CrielU(PUKAIUSIMHU TPEOOBAHUI;
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v’ cmpecc-mecmuposanue  (naepy3ounoe), TPOBEPAIONIEE TOBEJCHHE CHCTEMbI MPH
MaKCUMaJIbHO JOMYCTUMOM HAarpy3Ke WU P €€ PEBhIIICHUH;

v amvgpa- u bema- mecmuposanue, BBHIOJHAIOIINE BHYTPEHHEE TECTHPOBAHUE KOIOB
CUCTEeMbl U BHEIIHEe TeCTUpOBaHME UHTepdeiicoB. Anbpa - 3TO BHYTPEHHEE
TeCTHpOBaHUE ((PYHKIMIA ¥ aJITOPUTMOB), a OeTa - BHEIIHEE (B3aMMOCBSI3€H ¢ qpyruMu
CUCTEMaMHU U Cpesion);

v’ KoHpuzypayuonnoe mecmuposanue, TPOBEPSIONIEE CTPYKTYPY W HIACHTU(DUKALUIO
CUCTEMBbI Ha Pa3JIMYHBIX HabopaxX HaHHBIX, a TaKKe pabOTy CHUCTEMbl Ha PAa3IUYHBIX
KOH(UTypalusx annapatypsl 1 000pyA0BaHuUs;

v’ cpasnumenvroe mecmuposanue, TO3BOJISIONIEE CPABHUTD JIBE BEPCUH CHCTEMBI;

v mecmuposanue npocmomul u y00OCMEA UCNOLb306AHU, TIO3BOJISIONIEE MTPOBEPHUTH,
HACKOJIBKO JIETKO KOHEYHBII IMOJbh30BaTeNlb MOXKET OCBOUTH pabOTy C CHUCTEMOU H
JOKYMEHTAaIlMeil Ha Hee, a TakKe 3acTpaxoBaHa JIM CHCTEMa OT HeMpaBUIbHBIX
JEHCTBHN I1OJIb30BATEIIA.

K Meromam TecTupoBaHUS OTHOCATCA TaKXKe Memoovl npogederus uchoimanui 110,
MPOBEPKU peanu3aluud TpeOoBaHUII M oOecreueHus MapamMeTpoB HACTPOUKH M pa3sMELIeHUS
koMnoHeHToB [10 Ha 3a1aHHOM KOJTMYECTBE U THIAX KOMIBIOTEPOB, cpeanl u OC.

2.1.4.3 Texnuxku mecmuposanus 0a3upyrOTCS Ha HEKOTOPBIX TEOPETUYECKUX U
NPaKTUYECKUX TIOJNOXKEHHUSX, HApuMep, Ha MPHUPOJE TOAX0Ja K MPOSKTHPOBAHUIO
(KOMIIOHEHTHOT'0, 00BEKTHO-OPUEHTHPOBAHHOT'O, CEPBUCHOTO U T.II.), @ TaKXKe Ha CIEAYIOIINX
JAHHBIX:

v undopmarys o crpykrype I1O wim cucTeMBI B JOKYMEHTALUH («OEJbIH SIIHKY);

v' 1ombop TECTOBBIX HAOOPOB JIAHHBIX JUISi [POBEPKH MPABUIBHOCTH  PabOThI

KOMIIOHEHTOB U CHCTEMBI B 11€JIOM 0€3 3HAHUSI UX CTPYKTYPbI («U4EPHBIH SIIUKY);

v\ aHaIM3 TPaHWYHBIX 3HAYCHWH, TaOJMI[ TNPUHATHS pPEIICHUH, IOTOKOB JaHHBIX,
CTaTUCTHKH OTKA30B U JIp.;

v’ OJIOK-CXEMBI MOCTPOEHHs MPOTPAMM W COCTABJICHUS HAOOPOB TECTOB JUISL MOKPBHITHS
CHCTEMBI ATUMHU TECTaMH;

v oOHapyXeHHble ¥ 3aQUKCHPOBAHHbIE B TaOIHIAX CHUCTEMBI Je(eKThl, Mpea- u
MOCTYCJIOBUSL BBINIOJTHEHHS, CTPYKTYPHBIE XapaKTEPUCTUKH CHCTEMBI (KOJHYECTBO
MoOfyJel, 00beM JaHHBIX U Ip.).

2.1.4.3 Mempuku mecmuposanus

Jns u3mepenus pesynbTatoB TectupoBaHus I1O, a Takke mpu NpOBEIEHUH aHaIU3a

KayecTBa HCIOIb3YIOTCSI METpUKU. M3MepeHne Kak 4acTh IJIaHUPOBAHUS M pa3pabOTKU TECTOB
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OasupyeTcs Ha pa3Mepe MporpaMM, WX CTPYKTYpe M KOJIWYECTBE OOHAPYKCHHBIX OIIMOOK U

nedekToB. MeTpUKH TECTHPOBaHHUA OOECIEYMBAIOT HM3MEPEHHE Npolecca IJIaHUPOBAHUS,
MPOEKTUPOBAHUS U TECTUPOBAHUS; a TAKXKE PE3yJIbTaTOB TECTUPOBAHUS HA OCHOBE TAKCOHOMUU
OTKa30B U Je(eKTOB, MOKPHITHS TPaHUI] TECTHUPOBAHHS, MPOBEPKH MOTOKOB MAaHHBIX U Ap.
[Ipouiecc TectupoBanusi AokymeHTHpyeTcsi U cornacHo ctanaapty IEEE 829-98 Bkirouaer
OINKCAaHHE TECTOBBIX JOKYMEHTOB, UX CBS3M MEXIy co00i M C 3amayamMu TecTHpoBaHus. be3
JOKYMEHTAIIUH IO MPOIECCy TECTUPOBAHUS HEBO3MOXKHO MPOBECTH CEPTU(DUKALMUIO MPOTYKTa
no moxenn CMM (Capability Maturity Model - moaens 3penoctu mporeccoB cozmanust I10).
[Tocne 3aBepiieHUs TECTUPOBAHUS PACCMATPUBAIOTCS BOIMPOCHI CTOMMOCTH U OLIEHKH PHCKOB,
BBI3BAaHHBIX COOSIMH MJIM HEJIOCTATOYHO HA/IeKHOM padoToii cuctemMbl. CTOMMOCTD TECTUPOBAHUS
SIBIISICTCS OTHUM U3 OTPaHUYCHUH, HA OCHOBE KOTOPOTO MPUHUMAETCS PEUICHHE O MPEKPALICHUN
WJIH €T0 MPOJOKEHUU.
2.1.4.4 Vnpasnenue mecmuposanuem.
» TIUIaHUPOBAHWE TIPOIlEcCa TECTUPOBAHHS (COCTABJICHHE IUIAHOB, TECTOB, HaOOpOB
JIAaHHBIX ) ¥ OIICHUBaHUE MTOKa3arelei kauectna [10;
» TPOBEICHHE TECTHUPOBAHUS KOMIIOHCHTOB IOBTOPHOTO HCIOJB30BAHUS M IMATTEPHOB
KaK OCHOBHBIX 00bekTOB cOopku [10;
» TeHepalysi HEOOXOIWMBIX  TECTOBBIX  CIICHAPHEB, COOTBETCTBYIOIIMX  Cpele
BeIntosiHeHud 110;
» BepuUKaIKs TNPABHUILHOCTH pPEANIM3alMUd CHCTEMbl W BAIMJAIMS MPABHIBLHOCTH
peanu3zanuu Tpedosanuii k [10;
» cOop JHaHHBIX 00 OTKa3ax, OMMOKAax W Jp. HENPEIBUACHHBIX CHUTYalHsIX IPH
BBITTOJIHEHUH ITPOTPAMMHOTO TPOTYKTa;
» TMOATOTOBKAa OTYETOB MO pe3yJibTaTaM TECTUPOBAHMS W OIEHKA XapaKTEPUCTHK
CUCTEMBI.
3ametruM, uro crtangapt ISO/IEC 12207 u rapmonusupoBanubli ['OCT 12207 He
BBIIETISIET JESATeNbHOCTh IO TECTHUPOBAHHMIO B KAadyeCTBE CaMOCTOSITENILHOTO IIpolecca, a

paccMaTpruBaCT TCCTUPOBAHUC KAK HCOTHEMJICMYIO YaCThb BCCTO X(H
2.1.5 Conposoancoenue I10 (Software maintenance)

@da3a CONMpOBOXKIEHUS B JKMU3HEHHOM IIMKJIE, OOBIYHO, HAYMHAETCS cpaszy Iocie
NpUeMKU/Iepeaud MpoAyKTa W JAEWCTBYeT B Te4YeHHe Iepuoja TapaHTUM WM, Yallle,
TEXHUUYECKON moaaepkku. OnHako, caMa JeATENbHOCTb, CBA3aHHAs C COINPOBOXKICHHUEM,

HAYUHACTCA HAMHOI'O paHbIIC.
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Conpogoxaenue IO - coBokynmHOCTh AecTBUI 10 obecreueHuto padotsl 10, a Taxke
110 BHECEHUIO U3MEHEHUH B cilydyae OOHApYyXeHHs OIMIMOOK B MPOLIECCE IKCIUTyaTaI|H, 110
agantauun IO k HOBOW cpeae (QYHKUIMOHMpPOBAHUS, a TaKKe IO IOBBIIICHUIO
IIPOU3BOIUTENILHOCTH WM YIIYUILIEHUIO Apyrux xapakrepuctuk [10.

B cBsi3u ¢ pemennem npodaemsr 2000 Toga COMpOBOXKISCHUE CTANIO0 PacCMaTPUBATHCS KaK
Oojyee BaKHBIHA MPOILIECC, KOTOPBIM JOJDKHBI OCYIIECTBISITH pa3paborumku. HoBasi Bepcus
CHCTEMBI JIOJDKHA PelIaTh Te K€ CaMble 3aJlaud, MMETh IUIaH NepeHoca HH(popMauu B Ipyrue

OOHOBJIEHHBIE BZ[ U yd€Ta CTOMMOCTHU COIIPOBOXIACHUA. ConpoBoXKJICHHE (B COOTBETCTBHUHU CO

crangapramu ISO/IEC 12207 u ISO/IEC 14764) cumraercs monudukaiyeld MporpaMMHOIO

OpoAYKTAa B TIPOHCCCEC ISKCILIyaTallMM TIPpHM VYCJIOBHHKW COXPAaHCHHUA NCJIOCTHOCTH TIPOAYKTA.

Conposooicoenue  npocpammnoco obecnevenuss ¢ SWEBOK onpedensemcs kaxk  e6cs
COBOKYNHOCMb 0esIMeNbHOCIU, He0OX00UMOU 011 obecnevenus 3¢ppekmusHoll (¢ mouKu 3peHus.
3ampam) no00epIHCKU NPOSPAMMHBIX CUCTIEM.

Ob6nactp 3Hanuii «ComnpoBoxxaenne [10 (Software maintenance)» COCTOUT U3 CIIEIYIOIINX
pasnenoB (cM. pucyHok 2.7):

e ocHoBHbIe KoHIenuHU (Basic Concepts);

e xiroueBbie Bompockl conpooxaeHus [10 (key Issue in Software Maintenance);

e mpotecc conpoBoxaeHus (Process Maintenance);

e TtexHuku conpoBokaenus (Techniques for Maintenance).

ConposoxaeHue ?
nporpammHoro
oBGecneveHus
OCHOBBLI K::;:z‘z':"e npouecc TexHuKa
CONPOBOXAOSHIA conpoBoXaeHna CONpoOBOXASHINA CONPOBOXOSH IR

OnpeaeneHa T EXHMYECKWE MNpouscco HL::}'";:’::’:;":':‘
W TEOMUHONOMAS BOMPOCE COMPOBMKAEHAA e
—_— — e e o % 3
Apupoaa Ynpaenesuecrie PafoTe No
Pe -
CONROBOMKAEHAA BONPOCH CONPOBOYKASHIAD EHEDIARMPMHT
Oy eHka " a
MNoTpebHocTL B P il QOpaTHLIA
CONPOBOKAEHAL £OMOCaCKASHIAR FDKIAH AR HT
MovopyTeT Viswaeperus B
COMPOBOMAESHA SEIpERRRRASEA
SBONOLMA

NPOrPamMMHoOro
oBecne-eHs

i IR N B B

KaTeropm
COMPOBORARHUIA

Pucynok 2.7 - O6nacts 3Hauuit «COMPOBOXKICHNUE TPOrPaMMHOT0 obecneucHus» [12]

Ob6nactp 3HaHMi «CONpPOBOXKAECHUE MPOrPAMMHOI0 00ECHEUeHUs» CBsi3aHa C JIPYTHMMHU
acrieKTaMu MporpaMMmHoil  umxeHepuu. Ilo-cytm, omucanue 3Toi 00NacTH  3HAHWUU

HEMMOCPECACTBCHHO IIEPECCKACTCA CO BCEMU APYTUMHU JUCHUITIIMHAMUA
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ConpoBokJIeHHE pACCMATPUBACTCS C TOYKHU 3PEHHS YIOBJIETBOPECHHs TpeOOBaHUM K
co3ganHoMy 10, KOPPEKTHOCTH €T0 BHITIOTHEHHSI, TPOIIECCOB OOYUYCHHS U ONIEPATUBHOTO yUueTa
poIriecca COpPOBOKICHUS.

2.1.5.1 OcnosHvle Konyenyuu ONHUCHIBAIOT 0a30BBIE OMNpPEACICHUS W TEPMHUHOJOTHIO,
MOJIXOJTBI K BOJIIONMHU U cOnpoBOkaeHUIO [10, a Takke K OIeHKEe CTOMMOCTH COIIPOBOXKICHUS U
Ap.

K ocnoBHbiM koHUenmsiM MoxHO oTHectu XKII T1O (crammapt ISO/IEC 12207) u

COCTaBJICHME JOKYMEHTAlMu. I7aBHOEe Ha3HAueHHE HSTOH 001acT 3HAHUH COCTOHUT B

BBITIOJIHCHUM TOTOBOM MPOTPAMMHOW CHCTEMbI, (UKCAIIMH BO3HUKAIOIIMX OIIHOOK MpH
BBITIOJIHCHUH, HWCCJICAOBAHUM TPUYUH OIIMOOK, aHajlM3a HEOOXOJUMOCTH MOIu(UKAIIUN
CHUCTEMBI B IIEJISIX YCTPAHEHHS OLIMOOK, OLIEHKH CTOUMOCTH PabOT MO MPOBEICHUIO U3MEHEHUM
byHKIMI U cucTeMbl B LeToM. PaccmarpuBaioTcs mpoOJieMbl, CBS3aHHBIE C YBEIUYCHHEM

CJIO)KHOCTH IPOAYKTA IIpU OOJILIIIOM KOJIHNYECTBE U3MEHEHUH U MCTOJbI €€ IMPCOAO0JICHUS.

HpOHGCC COIMPOBOXKACHHWA BKIIOYACT: MOJACIIM MMPOLICCCA COMPOBOKACHNA U IJIAHWUPOBAHUC

JEeSATENIbHOCTH JItoJIed, KoTopble mpoBoaiT 3amyck [IO, mnpoBepky NpaBUIBHOCTH €ro

BBITIOJTHEHMS U BHECEHUS B HETO U3MEHEHUIA.

B o6mem cnydae, paboThl MO CONMPOBOXKIEHUIO JTOJKHBI MPOBOIUTHCS JUIS PELICHUS
Cnedyrouux 3a0ay.

* ycTpaHeHHe cOOeB;

*  yIydlIEHUE IN3alHa;

* peanu3anus paclIMpeHUH GyHKIMOHAIBHBIX BO3MOXKHOCTEH;

* co3JaHue UHTep(ecoB B3aMMOAECHCTBUS C JPYTUMHU (BHEIIHUMHU) CUCTEMaMU;

* ananrtanus (HampuUMep, TOPTUPOBAHUE) JUIsI BO3MOXKHOCTH pabOThl Ha JApyrou
anmapaTtHoil 1uargopme (WM OOHOBJIEHHOM Iu1aTdopme), MPUMEHEHHUS HOBBIX CHUCTEMHBIX
BO3MOXHOCTEH, (YHKIMOHHPOBAaHMS B cpeie OOHOBICHHOH  TelIeKOMMYHHUKAIIMOHHON
UHGPACTPYKTYPHI U T.IL.;

* MWTpaluu yHaclienoBanHoro (legacy) mporpaMmmMHOTO oOecrieueHus;

*  BBIBOJIA IPOTPAMMHOT0 0OecreueH s U3 IKCIUTyaTaluu.

Heamenvrocme nepconana conpogodicoeHus BKIOUAET YeThIpe KITFOUEBbIX acleKTa:

* MOAJEep’KKa KOHTPOJIA (YIpaBisieMOCTH) MPOTPAMMHOI0 0OecIeyeHHs] B TEUEHUE BCETO
[IMKJIA SKCIUTyaTaluu;

*  TOJ/IEep)KKa MOIU(BHUKAIMHA TPOrPAMMHBIX CHCTEM;

* COBEpIICHCTBOBAHHE CYIIECTBYIOIINX (DYHKIIHIA;
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* MpPENOTBpAIllCHHE TMaJeHUs MPOU3BOAUTEIBHOCTH NPOrPAMMHON  CHCTEMBI /IO
HEMPUEMJIEMOTO YPOBHSI.

[Tponiecc compoBoxacHust cormacHo crangapty ISO/IEC 14764 onpenenser deTbIpe
Kamezopuu conpoeoicoeHus .

> Koppektupyromee conpoBokiaenue — (corrective  maintenance):  «peakTuBHas»

MOTU(UKAIMS TPOTPaMMHOTO TPOAYKTA, BBHIMOJIHSAEMAs YXKE IOclie Iepeladd B
9KCIUTYaTalUIo [yl YCTPaHEH!Us COOEB MM HepeaI30BaHHbIX 3a/1ay;

» Apnantupyromee  compoBoxkaenwe — (adaptive  maintenance):  MoaudUKanus

IIPOrPpaMMHOTO MPOJYKTA Ha ATAIle HKCIUTyaTal|K JUIsl 00ecIIedeHus IPOIOJIKEHUS €ro
WCTIOJB30BAaHUSI C 3aJaHHOW A(PPEKTUBHOCTHIO (C TOYKHM 3PEHHS YIOBICTBOPCHHS
HOTPEeOHOCTEH Monb30BaTeNel) B M3MEHHUBIIEMCS WINM HaxoJsIIeMcs B Ipolecce
U3MEHEHMsI OKPY)KEHHM; B NEPBYIO Ouepelb, MOApa3yMeBaeTCs H3MEHEHue Ou3Hec-

OKPYKCHHA, TOPOKAAOIICC HOBBIC Tpe60BaHI/I$I K CUCTEMC,

» CogepiieHcTBYIOIICe comnpoBokaeHue (perfective maintenance): MoxuduKanus
IporpaMMHOIO HOpPOAYKTa Ha 3TAllC SKCITyaTaluH IJI ITOBBIMICHUA XapaKTCPUCTUK
HPOU3BOUTEIILHOCTH U YI00CTBA COMPOBOXKICHUS;

» llpodunakTuyeckoe compoBoxkjaeHHe (preventive maintenance): MoaudUKaIKs

MPOrpaMMHOTO MPOAYKTAa Ha J3Tane OJKCIUTyaTalldd Ui WACHTH(QHUKAIMA |
MPEIOTBPAICHHS CKPBITHIX Je()EKTOB IO TOTO, KOTrJla OHH MPUBEAYT K pPealbHbIM
c60sm®.

Bcee KaTeropuu COMMPOBOXKIACHUSA MOXKHO ITPEACTABUTL B BUJIC Ta6J'II/II_U>I.

Koppextupyromue padotsl  |PaboTsl o pacuirpeHuto
«[IpoaktuBHbiii» nonxoxn |IIpodunaktuyeckoe CoBepIiieHCTBYIOIIEE

COIIPOBOXKICHHE COIIPOBOXKICHHE
«PeakTuBHBIIN» TOIXO.T Koppekrupyromee Anantupyroniee

COIIPOBOXKICHHE COIIPOBOXKICHHE

® JlaHHBIH BHJI COMPOBOKICHHS ObLT BBEICH TONBKO B JAHHOM cTaHgapTe, cranaapt |IEEE 1216 ompefenser TombKo
nepBble  TpH cocraBisiomue. [IpoduiaakTuueckoe CONMpOBOXKAEHHWE (HOBeHmIas Kateropusi paboT 10
COINPOBOXKIEHUIO) HanboJiee YacTo MPOBOIUTCS JJIs IIPOrPaAMMHBIX CHCTEM, CBS3aHHBIX C BOIpOCaMy 0€3011acHOCTH

<JTIIOJCH>.
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2.1.5.2 Knioueswie onpocuvl conpogodcoenus 110

Hns obecneuenust s¢dextuBHOro comnpoBoxaeHus IIC HeoOXoaAWMO pemaTth LeNbli
KOMIUIEKC BOIIPOCOB M TPOOJIEM, CBA3aHHBIX C COOTBETCTBYIOIIMMH paboramu. HeobOxommmo
HNOHMMaTh, YTO TIPOILECC CONPOBOXKICHUS TPEIBABISECT YHHKAJIbHBIE TEXHHUYECKHE U
yIpaBJeHYECKUE TPEOOBaHMs K MEPCOHATY, 3aHUMAIOLIEMYCS CONMPOBOXKICHUSM H, B IEPBYIO
ouepenpb, crenuanucTaM-uHxenepaM. [lombiTka HallTH nedekT B mMpoxykTe, copepkarieM 500
TBICSY CTPOK KOJA, HAaNMCAaHHBIX JPYTUMH HHXCHEPAMH - SPKHA TpPUMEp CIIOKHOCTEH, C
KOTOPBIMHU TPUXOJHUTCSI CTAIKHBATHCS MHKEHEpAM 110 CONPOBOXKICHUIO. J[pyroii mpumep, yxe
OpraHM3alMOHHBIH, TOCTOsIHHAS O0pb0a 3a Pecypehl ¢ pa3padoTUYMKAMHU.

OCHOBHBIMH M3  3THX  BONPOCOB  SBJSIFOTCS ~ TEXHUYECKUE,  YIPABICHYECKHUE,
U3MEPHUTEIIbHBIC H CTOMMOCTHBIE.

CYH_IHOCTB TEXHUYECKMX BOIPOCOB COCTOMT B BO3MOKHOCTH BHeCceHHs m3MeHeHuil B I10

(uccieoBaHMs MOKa3bIBaOT, 4To OT 40 10 60 NPOLIEHTOB YCUJIMIA 110 COPOBOXKIECHUIO TPATUTCS
Ha aHalW3 U [IOHUMAaHHUE CONPOBOXKIAEMOIO MPOrpaMMHOr0 OOecnedyeHus), NpaBUIbHON
OpraHM3aly Ipolecca TECTUPOBaHMS (M1 CONPOBOXKIACHHUSI CHUCTEMBI OCO0O 3HAYMMBIM
SIBJIICTCSl BBIOOPOYHOE PErPECCHOHHOE TecTHpoBaHHE). MHkeHepaM HEO0OXOIMMO IPOBOHTh
NOJHBIA  aHaNM3 BO3MOXHBIX TIOCHEJACTBUA W BIMSHUA W3MEHEHWH, BHOCHMBIX B
CYILIECTBYIOIYIO CHCTEMY (B YaCTHOCTH, C TOYKU 3peHMs 3((PEKTHUBHOCTH 3aTpaT), a TaKKe
cnenuuIUpoBaTh, OLEHUBATh W  KOHTPOJIMPOBATh XapaKTEPUCTUKM, BIUAIOIIUME Ha
BO3MOXHOCTh CONpPOBOXAeHUs Ecnu Takue paboThl MPOBOAATCS PEryJsIpHO, 3TO OOJieryaer
JanbHelIee CONPOBOXAEHUE, TMOBBIIIAs €ro CONPOBOXKIAEMOCTh (B YAacTHOCTH, Kak
XapaKTEpUCTHKY KauyecTBa).

CylrHOCTh  YIPABIGHYECKHX BOMPOCOB COCTOMT B KoHTposie 3a [IO B mporiecce

Moaudukanmm, COBEPILIEHCTBOBAHUH byHKIUI i HEJIOMYILIEHUN CHUIKCHMS
MPOU3BOJUTENBHOCTU CUCTEMBI. COIMPOBOXKIECHNUE CHUCTEMBI IPECIEAYET LU MAKCUMAaJIbHOTO
MPOJJIEHUSI CPOKa DKCIUTyaTallud TPOTPAMMHOTO O0O€CTIeUeHHUsI, T0ITOMY HEOOXOJMMO TaK
OpraHu30BaTh BCE pabOThI, YTOOBI YMEHBUINTH CPOK BO3BpaTa MHBecTULMH. YacTo paborta mo
COMNPOBOXACHUIO HE BBITISIAUT MPUBIEKATEIbHON, HHXXEHEPHI N0 MOAEPIKKE BOCIIPUHUMAIOTCSA
KaK CIEIHATUCTBl «BTOPOTO KJacca, MOITOMY BOIIPOCHI KaapoBOro OOecredeHus: BBIXOIAT Ha
nepBelid  1aH. OpraHu3alMOHHBIE BOMPOCHI TMOJAPAa3yMEBAIOT, Kakas OpraHu3aius OyneT
OTBEYATh W/WIW Kakue QYHKIUH HEOOXOJAMMO BBITIOJHATH JJII O0ECIEUEHHUs IESITEIBHOCTH T10
COTIPOBOXKACHHUIO (BBHIOOP COMPOBOKIAIOIICH OpraHU3allii OCYIIECTBISIETCS HCXOAS U3 Tex
CO00paXeHU, KOTOPBIC BBITIISAIAT 0O0OCHOBAHHBIMU I OOECIICUeHHs aJeKBATHOW TOIICPKKU

CUCTEMBI MW BO3MOXHOCTHU €€ OBOJIOIMOHUPOBAHHA JId YAOBJICTBOPCHHA MCHAIOIIUXCS

59



Jlexuus Ne6 ITporpamMMHasi HHKeHepPUSsI Oobs1acTH 3HAHUT POrPAMMHON MHKEHEPUH

noTpebHOCTel monb3oBareneit). KpymHble Kopmopamwu MepeiarT B YIpPaBICHUE APYTUM
OpraHu3alusaM LeNble MOPTQenu MPOrpaMMHBIX CHCTEM, a, MHOTAA, W IenukoMm Bcio UT-
HHOPACTPYKTYpy (paGoTHI MO CONPOBOXICHHIO MEPEJAIOT «B AYTCOYPCHHI » TOIBKO B TeX
CITy4asix, €ClIM yOXKICHbBI B CTPATETHUECKOM KOHTPOJIE HaJl COMPOBOKICHHUEM).

CTouMOCTHBIE BONPOCHI CBSI3aHbl C OLIEHKOM 3arpar Ha comnpoBoxaeHue IO B

3aBHCUMOCTH OT €T0 THIMa, KBaTH(PHUKALUK TepcoHaa, MaTGopMbl U Ap. 3HaAHHE ITUX (aKTOPOB
4yacTo mo3BoyisieT yMmeHbluTh 3artparbl. Crammapr ISO/IEC 14764 omnpenensier, 4TO
«CYyIIECTBYeT JABa HaumOoyiee MOIMySIPHBIX METOJa OLEHKH CTOMMOCTH CONPOBOXKICHHS -
napaMeTpuydecKkas MOJENb M HCIOJNb30BaHME OmbITay. Yame Bcero, oba 3THUX MOAXoJa
KOMOWHUPYIOTCS AJIS1 TIOBBIIICHHSI TOYHOCTH OL[CHKH.

BOHDOCBI U3MEPECHUA CBA3aHbI C OHGHKOﬁ XApPaKTCPUCTUK CHUCTCMbI IIO0CJIIC €€

MOIUGUKALMM, a TaKKe IOBTOPHOIO TECTHPOBAHUS U OLIEHKU IIOKa3aTeleld KauyecTsa.
CymecTtByloT o0mmue (Ui BCEro >KU3HEHHOTO ILMKIIA) Mempuku W, COOTBETCTBEHHO, HX
KaTeropuv, B d4acTHOCTH, omnpeaenssemsle HMucruryrom  [Iporpammuoi  Mukenepun
yuuBepcutera Kapueru-Meiion (Software Engineering Institute, Carnegie-Mellon University -

SEl CMU): pasmep, ycuiwus, pacnmcaHHe W KadyecTBO. IIpUMEHEHHE ATHX METPHK SBISCTCS

XOpOHIGfI OTHpaBHOﬁ TOYKOU JJI1 OLICHKU pa60T CO CTOPOHBI OpraHH3allvu, OTBeanOHlefI 3a
compoBokaenne. Cranmaptel IEEE 1219 (Standard for Software Maintenance) u ISO/IEC 9126-
01 (Software Engineering - Product Quality - Part 1: Quality Model, 2001 r.) npemmarator
CIICHUAIN3UPOBAHHBIC MCETPUKHU, OPUCHTUPOBAHHBIC HMCHHO Ha BOIIPOCBHI COIIPOBOXIACHUSA U
COOTBCTCTBYIOIIUC ITPOTPAMMBI:

» AmnammupyeMoctb (Analyzability): omenka (B TepByO oOdYepenb, IOMOIHUTEIHHBIX)

YCUJIMA WIJIM PECYpCOB, HEOOXOAWMBIX Uil UArHOCTUKHA HEJOCTAaTKOB WIIM TPHYUH
cboeB, a Tarke U1 UIeHTH(PUKALUU TeX (pparMEeHTOB MPOrPaMMHOMN CUCTEMBI, KOTOpbIE
JIOJDKHBI OBITH MOAM(DULIPOBAHBI.

» Usmensemocth (Changeability): oreHka ycwinid, HEOOXOIWUMBIX JIJII TPOBEICHUS

3aJJaHHBIX MOIM(HUKAIINH.
» CrabunbHocTh (Stability): omeHka cilydaeB HENPEITyCMOTPEHHOTO TOBEICHHS CUCTEMBI,
BKJII0Yasl CUTYalluH, OOHApYKEHHbIE B IPOIIECcCe TECTUPOBAHMUS.

» Tecrupyemocth (Testability): omneHka ycuiauii mepcoHada CONPOBOXKICHUS U

M0JIb30BAaTENEH 10 TECTUPOBAHUIO MOAUPHUIIMPOBAHHOTO MTPOTPAMMHOT0 00ECTIEUEHUSI.

7
AyTcoypcHHT - niepefada padoT, B IEPBYIO 04Yepe/ib, BCIIOMOTaTeNbHbIX (HENPOMMIBHBIX JUIl OpraHn3alii) «Ha

CTOPOHY.
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2.1.5.3 Ilpoyeccwi conpogodicoenus
Opna u3 Haumboznee MAETAIbHO MPOpPa0OTaHHBIX M PACHpPOCTPAHEHHBIX (Ha ypPOBHE
craumapra Oe facto) mporeccHbIXx Mopeneil, HM3HAYallbHO CO3JAHHBIX C OpHEHTAalMeil Ha

nporpamMuoe  obecnieucane — CMMI  (Capability Maturity Model Integration -

MHTETPUPOBAaHHAs MOJEIb 3PEJIOCTH), pazpaboTraHHas B MHCTUTYTE MpOrpaMMHON HMHXEHEpUU
yuuBepcutera Kapuerun-Memion (SEI CMU). CMMI, B wacTHOCTH, yAEsE€T CHEHUAILHOE
BHHUMaHUE TpolieccaM conpoBokaeHUs. CyIIeCTBYIOT U IpyrUue, MEHEE paclpoCTpaHEHHbIE, HO
TEM He MeHee pa3BuBaroluecs mozenu. [Iponecchl conpoBOKIEHHS OMUCHIBAIOT HEOOXOIUMBIE
paboThI M ACTaIbHBIC BXOJIbI/BBIXO/BI ATHX padoT. Ha pucynkax 2.8 u 2.9 mpuBeneHsl padbOTHI,
KOTOpbI€ HEOOXOIMMO BBINIOJIHUTH B Mpolecce conpoBoxkaeHus 110, B cOOTBETCTBUM C pa3HbIMU

CTaHJapTaMu: pabOTHI B 00IIEM aHAJIOTHYHBIE, HO CTPYIIIUPOBAHBI 0-PAa3HOMY.
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MHuorue paboThI 10 COMPOBOXKICHUIO TTOX0KH Ha aCMEKTHI IEATEIHHOCTH 10 pa3padoTKe.
B o0omx cnydasx HEOOXOIMMO TIPOBOJIUTH aHAIMU3, TPOCKTHPOBAHHE, KOIUPOBAHHUE,
TECTUPOBAHUE U JOKyMeHTHUpoBaHue. CIenHaaucThl [0 COMPOBOXKACHUIO TOJKHBI OTCIICKUBATH
TpeOOBaHUS TaK K€, KaK U HHKEHEPbI-pa3pabOTUMKU U OOHOBIATH JOKYMEHTAIMIO MO MeEpe
pa3paboTKK W/WIU BBITyCKa OOHOBJIICHHBIX WJIM HOBBIX PEIU30B MPOAYKTa. B TO ke Bpewms,
JeSITeBHOCTD 110 COTMPOBOXKJICHUIO O0JIAAET W OINPEACIICHHBIMU VHUKATbHbIMU YePMaMil, 9TO
MPUBOUT K HEOOXOAMMOCTH HCIIOIH30BAHMSI CIICIIUATH3UPOBAHHBIX TIPOIIECCOB.
SWEBOK npuBoAMT Clie1yIOIIME TPUMEPBI TAKOTO POJia YHUKAIbHBIX XapaKTEPUCTHUK:
o Ilepemaua (Transition): KOHTpoIHpyeMas U KOOpAUHUPYEMasl IeATEeIbHOCTD IO IMepeaayue
pOrpaMMHOr0o oOecredyeHus OT pa3paboTUMKOB TpyIIe, CiIyx0e WM OpraHu3alui,
OTBEUYAIOUIEH 3a NAIBHEHIIYIO MOJIEPKKY;

o [lpunsarue/oTkaoHenre  3ampocoB  Ha  Mmomudukanuto  (Modification  Request

Acceptance/Rejection): 3anpochl Ha K3MEHEHHSI MOT'YT KaK MPUHUMATHCS U MEPEaaBaThCs
B paboTy, TaK W OTKJIOHSTHCS 110 Pa3IMYHBIM OOOCHOBAHHBIM IIPUYHHAM - O0BEMY H/HJIH
CIIOXKHOCTH TPeOyeMbIX H3MEHECHUH, a TaK)Ke HEOOXOAUMBIX ISt TOTO YCHIIUIA;

e (CpeJsicTBa U3BCHICHUS ISPCOHATIA COIMPOBOXIACHUA U OTCJIC)KMBAHWA CTATyCa 3allpoOCOB Ha

Moauukanuo u otueToB 06 omudkax (Modification Request and Problem Report Help
Desk): dyHKIUS MOMIEPKKH KOHEYHBIX IOJIb30BaTeel, WHUIMUPYIOIIas paboThl 1Mo
OIlCHKE (assessment, mMoapa3ymMeBasi B TOM YHCJIE OICHKY HEOOXOIMMOCTH), aHAIH3y
HNPHOPUTETHOCTH W CTOMMOCTH MOIM(HUKAINKN, CBSI3aHHBIX C IMOCTYIIMBIIMM 3allPOCOM
WK COOOIIIEHHOM POOIIeMOii;

o Anamu3 BmusgHus (Impact Analysis): aHamu3 BO3MOXHBIX IOCIEJCTBHI H3MCHCHHH,

BHOCHUMBIX B CYHICCTBYIOIIYIHO CUCTEMY,

o Tloanepkka mporpamMmHoro obecneuenus (Software  Support):  pabGoter 1o

KOHCYJIbTHPOBAHUIO MOJIb30BaTENEl, MPOBOIMMBIE B OTBET Ha WX HH(OPMAIMOHHBIC
3anpochl (request for information), mpoBepku, cojaepKaHus JaHHBIX U CIEIUPUIESCKUX
(ad hoc) BompocoB monb30BaTeNCH W UX COOOIIEHHI O mpobieMax (ommbKax, cOOsX,
HEMPEAYCMOTPEHHOMY MTOBEICHUIO, HEMTOHUMAHHIO aCTIEKTOB PabOTHI C CHCTEMOM U T.I1.);

e KoHTpakThl ¥ 0043aTE€abCTBA: K HUM OTHOCSATCS KJIACCUYECKOE COTJIalleHHe 00 ypOBHE

npejocTaBisieMoro cepsuca - Service Level Agreement (SLA), a Takxke apyrue
JIOTOBOPHBIC aCMEKThl, Ha OCHOBAaHMM KOTOPBIX, TPYIINa/CiIy:x0a/OpraHu3anusi o

COIIPOBOXICHUIO BBITOJIHACT COOTBETCTBYIOIIUC pa6OTBI.
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2.1.5.4 Texnuku conposoxcoenus (Techniques for Maintenance)

N3BectHbIil crienuanuct B obnactu 110 [x. Jleman (1970 r.) npemioxuin paccMaTpuBaTh
COTIPOBOXKACHHUE KaK 980IF0YUOHHYIO pa3pabomKy MPOTPAMMHBIX CUCTEM, MOCKOJIbKY CAaHHAs B
9KCITyaTalMI0 CUCTEMa He BCErja SIBJSETCS MOJHOCTHIO 3aBEPIICHHOW, €€ Hal0 U3MEHATH B
TeUeHue cpoka nskciutyatanuu. B pesynpraTte IIC cranoButcs 0Oojiee CIIOKHOM W IUIOXO
YIpaBJIIEMOM, BO3ZHUKAET MpoOIeMa YMEHbUICHUS €€ CIOXKHOCTH. [ pemeHus 3Tux 3ajgad B
IPOLIECCE COMPOBOXKIICHHUS MPOTPAMMHBIX CHCTEM HCIIONB3YIOTCS OOIMIENpPUHATHIE TeXHUKH. K
HUM OTHOCSTCS:

[Monumanwve nporpammubix cuctem (Program Comprehension). Cpeacrsa paboThI ¢ KOIOM

SABJIAIOTCA KIIFOYEBBIM HMHCTPYMCHTOM [JII PCUICHUA 3TOM 3aJa4u. quKaﬂ, OJHO3Ha4YHas1 Hu
JIAKOHWYHAasA JOKYMCHTAl A obecreunBaeT AZICKBATHOC IMMOHUMAHHWEC ITPOrpaMMHBIX CUCTEM;

PenH)xeHepHuHT - 2TO YCOBCPUICHCTBOBAHUEC YCTAPCBIICTO 1O IIyTeM €ro peopraHmlanmuu

WIN PECTPYKTYpPH3allMh, a TaKkKe MepernporpaMMUPOBAHUEM OTICIBHBIX 3JIEMEHTOB HIIH
HAaCTPOMKM IapaMeTpoB Ha JpYyryroo IIAaTGOpMy WM CpeNy BBINOJIHEHUS C COXpaHEHUEM
yZ100CTBa €ro CONnpOBOKICHUS.

OOpatHbIi (peBEPCHbIN) HHKEHEPUHT COCTOMT B BOCCTAHOBIICHUH crieiudukaryu (rpados

BBI30BOB, TOTOKOB JIAaHHBIX U JIp.) MO MOJIYYEHHOMY KOAY CHCTEMBI JUIsl HaONI0/IeHUs 3a Heil Ha
OoJiee BBICOKOM ypoBHE. BoccraHaBnmBaercss uaeHTU(UKAIMS TPOTPAMMHBIX KOMIIOHEHTOB U
CBsI3el MEXKy HUMH JUTsI 0OCCIIEUECHHUs ITEPEPOrpaMMHUPOBAHUs CUCTEMBI K HOBOM (opme (yxe
B mpoliecce peuHkeHepuHra). OOpaTHBII WHXUHUPUHT SBISIETCS HACCUBHBIM, TIpEATioaras
OTCYTCTBHE AESITEILHOCTH IO U3MEHEHUIO WM CO3[JaHUI0 HOBOTO MPOTPAMMHOTO oOecreyeHus,
Yarie OH BCETro MPUMEHSETCS Mocie Toro, kak B kKo [10 Ob1710 BHECEHO MHOTO U3MEHEHUHN U OHO
cTtaio HeympariaseMbiM. OfMH U3 TUIOB OOpPAaTHOTO WHXXMHUPWUHTA - CO3/J1aHHE HOBOMU
JOKYMEHTAIIMH Ha CYIIEeCTBYIOIIYI0 cucteMy (redocumentation). J[pyroii u3 pacrmpocTpaHeHHBIX
THUIOB - BOCCTAaHOBJIeHHE au3aiiHa cuctembl (design recovery). K Bompocam o06paTHOTO
WH)XWHUPHUHTA, KaK U K BOIPOCAM PEHHXKHHUPHHTA, TAKXKE OTHOCATCS pabOTHI 1O pedaKkTOPHHTY.
PedakropuHr - 310 TpaHchopManus MTPOrpaMMHOTO OOECMeUYeHHUs, B MPOIEccCe KOTOPOH
porpaMMHasi CUCTEMa PEOpraHu3yeTcs (He MEepPeruChIBasICh) C LENbI0 YIYUYIICHUS CTPYKTYPBHI,
0e3 W3MEHEHHUs TOBEACHUA. DTOT MPOIECC PEaNTU3yeTcss MyTeM IOCTEIEHHOTO W3MEHEHUs
OTJIENbHBIX ONEepalui Haja TeKcTaMu, HHTepdeicamMu, cpenoil NporpaMMHUpPOBaHUS U
BbioJHEeHUsT [1O, a Takke HAaCTpOMKM WM BHECEHUS M3MEHEHHM B WHCTPYMEHTAIbHBIE
cpenctBa momaepxkku [10. Coxpanenue «popmbl» (TIaThOpMbI, apXUTEKTYPHBIX U
TEXHOJIOTMYECKUX PELIEHUI) CYIIECTBYIOIIEH MPOrpaMMHOM CUCTEMBI MO3BOJISIET pacCMAaTPUBATh

pedakTOPUHT KaK OJUH U3 BapUAHTOB 00PaTHOIO MHXMHUPHUHTA.
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2.2 OnucaHue OpraHu3alMOHHBIX o0JyacTeil 3HaHmii SWEBOK

2.2.1  ¥Ynpaenenue rongueypayueu IO (Software Configuration Management -
SCM)

Yupasienue koHUrypamuei COCTOUT B HJICHTU(PUKAIUU KOMIIOHEHTOB CHCTEMBEI,
onpeneNeHud (PYHKIMOHAIBHBIX M (U3MYECKUX XapaKTEPUCTHK allllapaTHOroO H
POrPaMMHOTO 00€CIIeUeHHS TSI KOHTPOJIS 32 BHECEHUEM M3MEHEHHH U TPaCCUPOBAHHEM
KoH(purypanuu Ha npotsukeHuu XKL

DTO ymnpaBlIeHHE COOTBETCTBYET OJHOMY M3 BcromorarenabHbiX mporeccoB XKL (ISO/IEC
12207), BbINONHSAETCS TEXHUYECKUM U  aJIMHUHHCTPATHUBHBIM PYKOBOJCTBOM IIPOEKTA;
COCTABJISIIOTCA OTYETHI 00 M3MEHEHHUSIX, BHECEHHBIX B KOH(QUTypaluio, M CTENEHU HX
peanmu3anum, a TaKkKe MPOBOAMUTCS MPOBEPKA COOTBETCTBHUS BHECEHHBIX M3MEHEHHUH 3aJaHHBIM
TpeOOBAHUSM.

Kongueypayus cucmemsvr - cocTtaB (QyHKIMHA, NPOTPAMMHOIO M TEXHHUYECKOTO
o0OecrieueHUsT CHUCTEMbl, BO3MOXHBIE HMX KOMOWHAIlMM B 3aBUCUMOCTH OT HaJW4Us
000pyI0BaHus, OOIIECUCTEMHBIX CpPEICTB, O0O3HAYEHHBIX B TEXHUYECKON JOKYMEHTAIUU
CUCTEMBI, U TpeOOBaHUS K IPOIAYKTY.

Kongurypauus [10 Bkimtouaer HabOp (QYHKIMOHAIBHBIX U TEXHUYECKHX XapPaKTEPUCTUK
[1O, 3agaHHBIX B TEXHUYECKOW JOKYMEHTAIIMU W PEATM30BAHHBIX B TOTOBOM TMPOIYKTE. DTO
COYETAaHME PAa3HBIX DJIEMEHTOB IMPOJYKTa BMECTE€ C 3aJlaHHBIMU TMpoleaypamMu cOOpPKU U
HAaCTPOWKM Ha Cpelay B COOTBETCTBUM C Ha3Hay€HUEM CcHCTeMbl. lIpumepamu s1emMeHTOB

KOH(bHpraHHH SABIIAOTCA FDad)I/IK D33D36OTKI/I, IIPOEKTHAS JAOKYMEHTAIWs, MCXOIHBIN M

HCIIOJHSACMBIN KoA, OMOIMOTEKA KOMITOHCHTOB, HHCTPVYKIIMHN II0 YCTAHOBKC M PAa3BCPTHIBAHUIO

CHUCTCMBI.
Ob6nactb 3HaHUH «Ynpasienue koHpurypamueit [10» cocTout u3 cieayromux pa3aeaos:
e ympasieHue npoieccoM koHpuryparuu (Management of SMC Process);
e wunentudukanus konduryparuu [10 (Software Configuration Identification);
e kouTpob koHpuryparuu [10 (Software Configuration Control);
e yuer craryca (nonoxenue koHdurypamuu B [10 unu cocrosinue) kondurypanuu 110
(Software Configuration Status Accounting);
e ayaut koHpuryparmu [10 (Software Configuration Auditing);
e ynpaBinenue Bepcusimu I[10 u pocraBkoit (Software Release Management and

Delivery).
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2.2.1.1 Vnpasnenue npoyeccom Kougueypayuu. ITO AEATENBHOCTh IO KOHTPOIIO
OBOJIONIMA H TIEJIOCTHOCTH TMPOAYKTa TPU HICHTUPUKAIMK, KOHTPOJIC W3MEHECHUH U
obOecnieueHnH OTUETHOU MH(pOpMaLKel, kacaronieica koHdurypamuu. Bxirodaer:

» CHCTEMATHYECKOE OTCICKHMBAHUE BHOCHMBIX H3MEHEHHH B OTACIBHBIC COCTaBHBIC

4acTH KOH(UIypaluy, BBHINOJIHEHHUE ayAuTa W3MEHEHHH M aBTOMATHU3MPOBAHHOTO
KOHTPOJIS 32 BHECEHHEM M3MEHEeHHH B KOH(purypanuto cucremsl win [10;

> OOAACPKKY TECIOCTHOCTHU KOHd)I/IFVDaI_[I/II/I, €¢C ayaur Hu oOecreucHe BHECCHUS

M3MEHEHUH B 3JIEMEHTHI KOH(UTYpalny;

> PEBU3HNIO KOH(bI/IFV]f)aHI/II/I B HCJX IIPOBCPKU HAJIUYHUA pa3pa6OTaHHBIX MMpOrpaMMHBIX

WJIM almapaTHbIX CPpCACTB W COIVIaCOBAHUA BCPCHUU KOH(bI/IpraLII/II/I C 3aJaHHBIMU
TpeOOBaHUSAMU;

> TpacCUpOBKa HW3MCHEHHH B KOH(bHpraHHIO Ha OJTalax COIIPOBOXACHUA U

skcmutyatanuu 110.

2.2.1.2 Hoenmugpuxayus  koughueypayuu I10 3akirodaercss B JTOKYMCHTHPOBAHHH
(YHKIIMOHAIbHBIX U (PU3MUECKUX XApAaKTEPUCTUK 3jieMeHTOB KoHurypauuu [1O, a Takxke B
oopMIIeHUH TEXHUUECKOW JOKYMEHTAIMs Ha 3JIeMeHThl KoHpurypauuu I10.

2.2.1.3 Konmponv kougueypayuu I[10 cocTouT B NMpOBEAEHUH PadOT MO KOOPAHUHAIWH,
YTBEP)KICHHUIO MM OTOPAChIBAaHUIO PEAJM30BAHHBIX M3MEHEHHWH B AJIEMEHTAaX KOH(HTyparnuu
nocie (QopManbHON ee WIACHTH(UKAIMKM, a TakKe B aHaJIM3€ BXOAANINX KOMIIOHEHTOB B
KOH(UTypaluio U COOTBETCTBUS UX UICHTU(DUKAIIUH.

2.2.1.4 YVuem cmamyca unu cocmosnus koughueypayuu I[10 TPOBOIUTCS C MOMOILBIO
KOMITJIEKCA MEPONPHUSATHH, MO3BOJSIOMIMX OINPENEIUTh CTENEHh W3MEHEHHsS KOH(HIypaluy,
MOJYYeHHOW OT pa3paboTynka, a TakKe MPaBHIBHOCTh BHECEHHBIX W3MEHEHHH B
koHpurypauuto IO npu ee compoBoxiaenuu. MHpopmanus ¥ KOJIMYECTBEHHBIE IMOKA3aTeNn
HaKaIUIMBAIOTCS B COOTBETCTBYIoUIeH bl M Mcnosip3yroTcs MpH yrnpaBleHUU KOHQUrypauuen,
COCTaBJICHUH OTYETHOCTH, OIICHUBAHUY Ka4eCTBa M BHIMIOJIHEHUH IpyTrux mporeccon JKII.

2.2.1.5 Ayoum xongueypayuu - 3TO JEATEIBLHOCTh, KOTOPAs BBHIMOIHICTCS IS OICHKH
IPOJAYKTa M MPOLECCOB Ha COOTBETCTBHE CTAaHIApTaM, MHCTPYKIUSAM, IUIAHAM U IMPOLEAypaM.
AyIuT ompeneinsieT CTeNneHb, B KOTOPOil 3JIeMEHT KOH(Hrypaluu YIOBIETBOPSET 3aaHHBIM
GyHKIMOHAIBHBIM M (pu3MueckuM (ammapaTHbIM) XapaKTepucTUKaM cucTteMbl. Ha ocHoBe
(GYHKIIMOHAIBHOTO M (U3NYECKOro ayauTa KOHQUrypauuu Qukcupyercss Oa3oBas JHMHHUS
U3TOTOBJIEHHOT'O MPOJIYKTA.

2.2.1.6 Vnpasnenue sepcusmu [10 - 370 OTCIEKHBaHHE UMEIOIICHCS BEPCHH DIIEMEHTA

KoH(uUrypauuu; cOOpKa KOMIIOHEHTOB; CO3[JaHHME€ HOBBIX BEPCHUH CHCTEMbI Ha OCHOBE
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CYIIECTBYIOIIMX IIyTeM BHECEHHS HU3MEHEHMH B KOH(UIypaluio; COIJIaCOBaHHUE BEPCUU
IOpOAYKTa C TpeOOBaHMSAMU M TPOBEIACHHBIMU H3MeHeHHsMH Ha dTamax JKIL[; obecreuenue
OMEepaTUBHOrO JOCTyMNa K MH(pOpMaluu 00 31eMeHTax KOH(UTypaluu U CUCTEMbI, K KOTOPBIM
OHHM OTHOCATCA. Ynpasnenue vinyckom OXBaThbIBaeT WACHTU(DUKAIMIO, YIAKOBKY U Iepenady
3JIEMEHTOB MPOAYKTA U TOKYMEHTALUN 3aKa3UHKY.

ITpu 3TOM HCIIONIB3YIOTCA CIENYIOIIME OCHOBHBIE IIOHATHS.

Ba3zuc (baseline) - ¢opmanbsno 0003HaueHHBII Habop 31nemeHToB 110, 3adUKCHPOBaHHBIHI
Ha stamnax JXKI] I10.

bubauoreka IIO - xonTpomupyeMas koyuiekiuss o0bekToB I[IO M mOKyMeHTanuw,
IpeJHa3HaueHHasl sl OOJIETYeHUs Ipoliecca pa3padOTKH, UCIIOJIb30BAHUS U CONPOBOKICHUS
I10.

Coopka I10 - o0benuHeHue KOppeKTHBIX 1eMeHTOB [1O u KOHPUTyparmOHHBIX JaHHBIX

B CIUHYIO UCIIOJHACMYIO IIPOI'paMMy.

2.2.2 ¥Ynpasnenue npoexmamu I10 (Software Engineering Management)

Yupasiaenue npoekramu IO - pykoBojcTBO paboramu koMaHabl pazpadorunkos 10 B
npoIiecce BHIMOIHEHUS IUIaHa MPOEKTa, ONpeieeHne KpuTepueB 3P (HEeKTUBHOCTH PabOTHI
KOMAaH/Ibl U OLIEHKA MPOILIECCOB U MPOJYKTOB MPOEKTa C UCIOIb30BAHUEM OOIIUX METO/I0B
yIIpaBJICHUS, ITTAHUPOBAHUS M KOHTPOJIS paboT.

Kak mo6oe ynpasinenue, menepxmeHT [10 06a3upyercst Ha MIIaHUPOBAHUHU, KOOPIWHAIUHY,
MU3MEpPEHUH, KOHTPOJE M Yy4YeTe IpOLEcca YIpaBIeHHsA NPOeKTOM. KoopauHamuio IrHOACKHX,
(MHAHCOBBIX M TEXHUYECKUX PECYpPCOB IpPU pealn3aluu 33had MPOTrPaMMHOIO MPOEKTa
BBITIOJIHSAET MEHEIKEP MPOEKTa, aHATOTMYHO TOMY, KaK 3TO JIeJaeTcsl B TEXHUUYECKHUX MPOEKTax.
B ero o0s3aHHOCTH BXOIUT COONIOICHHE 3aIJIAHUPOBAHHBIX OIOJKETHBIX M BPEMEHHBIX
XapakTEepUCTUK M OTpaHWYEeHUH, CTaHIApTOB M CGHOPMYIMPOBAaHHBIX TpeboBaHuil. OOmMe
BOMPOCHI YNpaBJICHUS MPOEKTOM cojepkarcs B sjape 3Hanuik PMBOK [19] B pasnene
Management Process Activities, a taxxe B cragmapre ISO/IEC 12207, rme ympaBieHue
IIPOEKTOM pacCMaTpPUBAETCS KaK JTIONOJHUTEIBHBIN U OpraHu3alnoHHsbIN nporecc JKII.

Ob6nactp 3Hanuit «Ynpasnenue umwxeHepueil [10 (Software Engineering Management)»
COCTOMT M3 CIEAYIOLIUX Pa3IeIIoB:

e opranuzaionHoe ynpasnenue (Organizational Management);

e ympaBieHue mpoieccoM u mpoektoM (Process/Project Management);

o umxenepus u3mepenuii [10 (Software Engineering Measurement).

2.2.2.1 Opeanuzayuonnoe ynpagnenue - 3TO IUIAHUPOBAaHHE M COCTaBICHHE TIpaduka

paboT, OIleHKa CTOMMOCTH pPaboOT, MOXOOp M yIpaBlIeHHE IEPCOHAIOM, KOHTpPOJb 3a
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BBINIOJIHEHHEM pabOT COIacHO MPHHATHIM CTaHAapTaM M IulaHaMm. [JaBHBIMH TpoOieMamMu

OpPraHU3al[MOHHOTO YIPABJIEHUS IMPOEKTOM SBJISIFOTCS: YOpPAaBJIEHUE IEpPCOHAJIoOM (00ydyeHwue,

MOTHUBaALIUA U I[p.), KOMMYHHKAIINKU MEXKIY COTPpYAHHUKAMU (CI_ICHapI/II/I, BCTpCYH, NIPE3CHTALIUN U

Ip.), a TaKke pUCKH (MUHUMH3AIUS pUCKA, TEXHUKU OINpeiesieHuss pucka u ap.). Jus
VIpPaBICHUS TPOCKTOM CO3JAacTCS ONPEICIICHHAs CTPYKTypa KOJIJICKTUBA, CIICIIHATUCTHI
pacripenenstoress mo paboTaM M pemIaloT 3aJa4d MPOEKTa MOJ PYKOBOJCTBOM MEHEIXepa ¢
Y4ETOM 3aJaHHOH CTOMMOCTH M CPOKOB pa3zpabotku. [y 3amad mpoekTa MoAOUparoTCs TakxkKe
HE00XO0UMbIEe TPOrPaMMHBIE, UHCTPYMEHTAJILHBIC U allllapaTHbIE CPENICTBA.

2.2.2.2 Vnpaenenue npoekmom/npoyeccom BKIIOYAET: COCTABJICHHE IUIaHA TPOEKTa,
nocTpoeHne rpadukoB pabOT (CETEBBIX WJIM BPEMECHHBIX JHArpaMM) C Y4eTOM HMEHOIIHXCS
peCypcoB, pacmpeziefieHHe TepcoHaia Mo padoTaM MPOEKTa, MCXOIS W3 3a/JlaHHBIX CPOKOB H
CTOUMOCTH MX BbIloNHeHUS. s 3¢ (deKTUBHOTO yrnpaBiaeHHs MPOEKTOM MPOBOAUTCS aHAIH3
(GbuHAHCOBOW, TEXHUYECKOW, OINEpPallMOHHOM W COLMAIbHOW TMOJUTHUKUA  OpraHHU3aINH
paszpaboTumKa IS BeIOOpA MPABWIIBHOW CTPATETHH BBIMIOJHEHUS IIaHA, KOHTPOJS Mporiecca
VIpaBICHUS IIaHAMH W BBITYCKOM TPOMEXKYTOUYHBIX IPOJYKTOB (TIPOSKTHBIX PpEIICHHIA,
nuarpamm UML, anroputmoB u 1p.).

B 3ajaum ympaBiaeHUS OPOCKTOM BXOIAT TAKXKE YTOYHCHUC Tpe6OBaHI/II71, IIPpOBECpKa UX Ha

COOTBETCTBUE 3aJaHHBIM CIEHU(UKALNUIM XapaKTEepPUCTUK KauecTBa, a TaKkKe BepU(HUKaIUL
GyHKIMI OTIOENbHBIX MPOAYKTOB MpoekTa. Ilpomecc ympaBieHus npoexkTtoMm Oasupyercs Ha

IJIAHOBBIX CPOKaXxX BBIITOJHCHUA pa60T. Pe3ynbpTaThl IIAHUPOBAHUS OTO6pa)KaIOTC5{ B CCTCBLBIX

muarpammax PERT (Program Evaluation and Review Technique), CPM (Critical Path Method) u
Ip., TpeJHa3HAYEHHBbIX AJIi OTOOpaKEHMsI BCEX acCIEKTOB pabdoT, B YAaCTHOCTH, BPEMEHHU HX
BBITMIOJTHEHUS U CBA3€H MEXKIy pasHbIMU padOTaMH B IIPOEKTE.

Ha cerognsmHuii neHbp HauOosiee paclpoCTPaHEHHBIM IPEACTABICHUEM CETH Ul
yIpaBJIEHUs] pa3HbIMU BHJAMH paboT sBisiercs cereBas auarpamma PERT-rpad, B Bepmmuax
KOTOpOT'O pacrojiararTcs pabdoThl, a IyTH 3aJal0T B3aUMHBIE CBSI3M MEXKIy STUMHU paboTamHu.
Hpyroit tum cereBoii auarpammbl, CPM, sBasercs coObiTuiiHbIM. B BepmmHax Takoi
JarpaMMbl  YKa3bIBAIOTCSL COOBITHS, a pabOThl 33Jal0TCA JUHUAMH MEXAY JBYMs Yy3J1aMu
coObTusMH. OKpjaeMoe BpeMs BBIIIOJIHEHUsI paboThI Ui CETEBBIX JHAarpaMM OIIEHHBAETCS C
MOMOIIbIO CPETHETO BECOBOTO 3HAUEHUS TPEX OLIEHOK: ONTUMHCTUYECKOM, MECCUMUCTHUECKON 1
OKHUJAEMOH, T.€. BEpPOSITHOCTHON. DTH OlLIEHKU OepyTcsl U3 3a/laHHOTO BPEMEHU Ha pa3paboTKy U
3aKJIFOYEHUH HKCHEPTOB, OLIEHMBAIOIIMX KaK OTJENbHbIE pabOThl, TaK U BECh KOMIUIEKC padoT.

EcTb 1 1pyrue MeTo bl OLIEHOK.
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[Tocne cocTaBieHus IUIaHa PEIIACTCS BOMPOC YIPABJICHUS MPOEKTOM M KOHTPOJIS paboT B
COOTBETCTBUHM C IUIAHOM, BBIODAaHHBIM TIPOIIECCOM M CYIIHOCTBIO TMpoekTa. KoppekTHo
COCTaBJICHHBIM IUIaH OOecreuuBaeT BBINOJHEHHE TpeOoBaHuM U 1enedl npoekrta. KoHTpoab
OCYILIECTBIISIETCS. NP BHECEHWNM W3MEHEHHH B IIPOEKT, HAIPABJICH Ha OLIEHKY pPHUCKa U
IIPUHUMAEMBIX PELICHUI 110 MUHUMHU3ALUA PUCKOB.

BaxHoii mpoGiieMoii BBIMOJIHEHHSI MPOEKTa SIBISETCA MPOLECC ONPEACICHHUs PUCKOB H
pa3pabOTKHU MEPONPUSITUNA [0 YMEHBUIEHMIO MX BIUSHUSA Ha XOJ BbIOJHEHUs npoekrta. Ilox
PUCKOM TIOHUMAETCsl BEPOSITHOCTb IPOSBICHUS HEOJaronpUsATHBIX OOCTOATENbCTB, KOTOPbIE
MOTYT MOBJIMATH HETATUBHO Ha YINpaBJieHUE pa3paboTKOM (Hampumep, YBOJbHEHHUE COTPYIHHUKA
U OTCYTCTBHE 3aMEHbl I MPOJOJDKEHHs padoT u Ap.). IIpum cocraBieHuM mjiaHa HpPOEKTa
IPOBOAMUTCA WACHTU(UKALMS U aHAIM3 PUCKA, I[JIAHUPOBAHUE HENPEIBUICHHBIX CUTYyalluH,
Kacaroluxcs puckoB. IIpenorspalieHne pucka 3aKkjIr04aeTCs B BBIIOJIHEHUH JEHCTBUI, KOTOPbIE
CHUMAIOT pHUCK (HampuMep, YBEIMYEHHE BpEMEHM pa3pabOTKM M Jp.), YTO YMEHBIIAET
BEPOSITHOCTH IOSBJICHUsI HOBOI'O PUCKA IIPU peopraHu3anuu mnpoekra, b/l wiam TpaH3akuui, a
Takke npu BoinoaHenuu [10.

2.2.2.3 Unowcenepuss uzmepenuit 110 TPOBOIUTCA B IEISAX ONPEACICHUS OTIEIbHBIX
XapaKTEpUCTHK INPOAYKTOB M IPOLIECCOB, MHXCHEPUU IUIAHUPOBAHUSA U W3MEPEHHS ITHX

XapaKTepUCTHUK (HalpUMep, KOJUYECTBO CTPOK B MPOAYKTE, OMMOOK B crienuUKaIMgX U T.I1.).

[TpenBapuTenbHO MPOBOAATCS pabOThl O BHIOOPY METPUK MPOLECCOB M MPOAYKTOB C YYETOM
OOCTOSATENICTB U 3aBHCUMOCTEH, BIMSIOUIMX HAa M3MEpeHue UX XapakrepucTuk. K acmexram
WHXCHEPUU H3MEPEHUN OTHOCATCS COBEPIIEHCTBOBAHME IIPOLIECCOB YIPABICHUS IPOEKTOM;
OLICHKM BpEMEHHBIX 3aTpaT M croumoctu 11O, ux perynupoBaHue; ompeieseHue KaTeropui
PUCKOB U OTCIEXUMBaHUE (AKTOPOB MJii PEryJNsSpHOTO pacyeTa BEpOATHOCTEM UX
BO3HMKHOBEHUS; NPOBEpKa 3aJlaHHBIX B TpeOOBaHMAX IIOKa3aTened KayecTBa OTIENIbHBIX
IIPOAYKTOB U MPOEKTA B LIEJIOM.

[IpoBenenne pa3HOro poja M3MEPEHHH SBIseTCS BaXKHBIM MPUHLHUIOM 1000
WHXEHEPHOU NeATelIbHOCTH. B mporpaMMHOM MpOEKTE pe3ynbTaThl U3MEPEHH HEOOXOAMMBbI
3aKa34MKy U MOTPEOHUTEIsIM, 4TOOBI YCTAaHOBUTH, JEMCTBUTENBLHO JIM MPOEKT ObUI peann30BaH
npaBwibHO. be3 wum3mepenuii B umxkeHepun [IO mpouecc ympaBieHHMST CTaHOBUTCS

Hed(p(EKTUBHBIM U MPEBPALLAETCS B CAMOLEINb.

68



Jlexuus Ne6 ITporpamMMHasi HHKeHepPUSsI Oobs1acTH 3HAHUT POrPAMMHON MHKEHEPUH

2.2.3 Ipouyecc unacenepuu I10 (Software Engineering Process)

B HekoTopoM cCMbICIIE 3TO MeTaypOBeHb, KOTOPBIM CBSi3aH C OIpENEIECHUEM,
peanu3anuen, OLICHKOM, U3MEPEHUEM, YIIPABJICHUEM WU3MEHEHUSIMHU u
COBEpPILIEHCTBOBAHMEM CaMOI0 Ipoliecca.

OpHako Takol Ipouecc He ABISETCS €JUHCTBEHHO NMPaBHJIBHBIM CIIOCOOOM BBIIOJHEHHUS
3ajau mporpammHoOil uHxkeHepuu. Ha camom nene cranmaptel o mporeccax (I'OCT 12207)
TOBOPAT O TOM, YTO TIPOLIECCOB MHOrO, HANpuUMep, OCHOBHOM Tpouecc pa3paboTKu
(Development Process), mporecc ympaeiaenus: koHdurypamueid (Configuration Management
Process) u T.11.

JUis  olleHMBaHUS U COBEPILEHCTBOBAHUS MPOIECCOB IPOrPaMMHOM  HHXKEHEPUU
ucronb3yercs Moaeanb 3penoctu (Capability Maturity Models - CMM), 3Ty KOHIEHIIHIO
pa3paboran uHCcTUTYT porpammHor mmkeHepun SEI (Software Engineering Institute) CILIA.
Mooenv onucvieaem cywecmeenHvle ampuOymvl, KOMOPbIMU O0IHCeH 001adams npoyecc,
HAXOOAWUNICSL HA ONpeOdesleHHOM YpPOGHe 3PeNocmu, d makdxice YKazvleaem npakmuyecKue
npuemvl obecneyenus ypogHs abcmpakyuu 6e3 o2paHudeHuti Ha cnocoobl peanusayuu npoyecca
6 Konkpemnom npoexkme. PasHoBUIHOCTSAMHU 3TOoM Mozenu sABisitoTcsi: CMM - SW (software) nist
ouenku [10, CMMI - Bapuant CMM g yuera mOTpeOHOCTEH KPYIHBIX I'OCYAApCTBEHHBIX
ctpykryp CIIA, Bootstrap - BappanT CMM 15151 MaJIbIX U CpEJHUX KOMMEPUECKUX KOMIIaHWM,
ISO-15504 (Software Process Improvement and Capability - SPICE), ISO 9000-3 xak
npuiiokeHue K oouieit moaenu kadectsa ISO 9001 u np.

Konuenus 3penoctu npouecca [10 ocHOBbIBaeTCs Ha MHTErpallMM KOHIIEIIIUH Mpolecca
ITO (software process), mupoTsl Bo3MokHOcTell mpouecca [1O (software process capability),
pesyasTatuBHOCTH Tporecca 10 (software process performance) u 3penoctu mporecca [10
(software process maturity). IIporiecc 1O B mogenn CMM - 3TO0 MHOXECTBO JI€ATETLHOCTEMN
(activities), MmeTo10B (methods), mpakTHYECKUX MPUEMOB M MpOLenyp (practices), HCHOIb3YEMBIX
npu pazpadotke 1O u CBsI3aHHBIX ¢ HUM MPOAYKTOB (Hampumep, IJIaHOB MPOEKTa, MPOEKTHBIX
JOKYMEHTOB, KOZIa, TECTOB, PYKOBOJICTBA ITOJIb30BATENIS U JP.).

3pesocTh mpoiecca - 3TO CTENEHb €r0 YeTKOCTH OIPEeIICHUs, YIIPaBICHUS, H3MEPEHUS,
KOHTPOJISI.

CMM npenoctapiseT mabIoH Ui yIydIIeHus Ipoliecca B BUJE MATH YPOBHEH 3peocTH,
KOTOPBIE CO3J]AI0T OCHOBY HETIPEPBIBHOTO YITYYIIEHHsI IpoIiecca. JDTH TSATh YPOBHEH 3penocTH
OTIPENIENSIOT KAy YIIOPSIOYSHHs ISl M3MepeHus: 3penoctu mporecca [10 opranmzanmm u

OLICHUBAaHMHM BO3MOKHOCTEHl 3TOro Ipouecca. YpPOBeHb 3PeI0CTH - 3TO OIPEACICHHBIC
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CpeACTBa JJIS TOCTHKEHUS 3pPEIIOro Mpolecca, a UMEHHO, MHOKECTBO IIeJiel mporecca, KOTophbIe,
B CIIy4ae UX JTOCTHIKEHUS, CTAOUIM3UPYIOT POIECcC B MPOCKTHOM OpraHu3aluy.

O6nacte 3Hanuii «lIporecc mporpammuoil nHx)eHepuu (Software Engineering Process)»
COCTOUT W3 CIEAYIOIIUX Pa3/IeioB:

e xoumuemnuu mnporecca umxenepuu 10 (Software Engineering Process Concepts),

e uH(ppacTpykTypa mporecca (Process Infrastructure),

e omnpenenenue npouecca (Process Definition),

e ormenku nporecca (Process Assessments),

e KoumyecTBeHHBIN aHanm3 mporecca (Qualitative Process Analysis),

e BhHINIOJHEHHUE U U3MeHeHue nporecca (Process Implementation and Change).

2.2.3.1 Konyenyuu npoyecca undxcenepuu 110 - 3amauu U IEHCTBUS, KOTOPBIE CBSI3aHBI C
yIIpaBJICHUEM, pealn3annuei, OIeHKON, N3MEHEHMSIMA U COBEPUICHCTBOBAHUEM IIPOLIECCa W/WIH
[10. Llens ympaBieHus: MPOLECCOM - 3TO CO3AaHHWE HH(PPACTPYKTYPHI IMPOLECCa, BBIACICHUE
HEOOXOJMMBIX PECYPCOB, IUIAHUPOBAaHUE peaju3allid W HM3MEHEHUs Ipolecca B IENsX
BHEJIDCHHUSI €r0 B TPAKTUKy W, HAKOHEIl, OIICHKAa MPEUMYIIECTBA OT €ro BHEIPEHUS IpU
pearbHON NPAaKTUKE MPOSKTHUPOBAHUS KOHKPETHOTO MPOEKTA.

2.2.3.2 Uugppacmpykmypa npoekma - 3TO €r0 Pecypchl (UeIOBEUeCKHe, TEXHHUYECKHE,
WH(OPMAILIMOHHBIE U TPOrPAMMHBIE), CTAaHAAPTHI, CIIYKObI yIpaBlieHUsI KAYeCTBOM M PHCKOM, a
Takke (opMa OpraHHM3aIMU MPOU3BOJACTBA MPOEKTOB: Opuraaa, sKCrepuMeHTanbHas (adpuka
(Experimental Factory), nuneiika nporpamMubix HpoaykrtoB (Framework for Product Line
Practice) m nap. Ona Takxke BKIIOYACT YIpaBlIeHWE MU KOMMYHHKAIlMM B KOJUICKTHBE,
WHXEHEPHBIE METObl OPraHU3allMU U MPOU3BOICTBA MPOTPAMMHOI0O MPOAyKTa. [ maBHas 3amaya
MH(QPACTPYKTYPHI - COBEPIICHCTBOBAHUE MPOIlecca ¢ y4eToM ombITa pazpadbotku [10.

2.2.3.3 Onpeodenenue npoyecca OCHOBBIBACTCS Ha:

» THIaX MPOIIECCOB U MOJIeNel (BoIoIaHas, CupaibHas, HTePaMOHHAS U Ip.);

» wmopensx KL mponeccoB u cpeacts, cranmaprax KL T10O ISO/IEC 12207 u 15504,

IEEE std. 1074-91 u 1219-92;
» MeToJaxXx W HOTalusAX 3aJaHus TIPOIECCOB M aBTOMAaTHU3WPOBAHHBIX CPEICTBAX WX
TTOJIICPIKKH.

OCHOBHOH II€NBIO0 TpOIIECCa SIBISICTCS TOBBINICHHE KadecTBa IOTYy4aeMOro MpPOAYKTa,
yIy4IIeHUE Pa3TUYHBIX aCTIEKTOB MPOTPaMMHON WHKEHEPUH, aBTOMATU3AIIMs TTPOIIECCOB U JP.

2.2.3.4 Oyenxa npoyecca POBOAMUTCS C MCIOIH30BAHHEM COOTBETCTBYIOIIUX MOJICICH W
METONOB OICHKH. Hampumep, OIleHKa TOTCHIMAIBHOW CIIOCOOHOCTH CHENHaliCcTa K

BBHITIOJTHEHUIO cooTBeTcTBYIome padorel. SWEBOK oOpamjaer BHMMaHue Ha TPOIEAYpPY
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OLIGHKM TMOTEHIMAJIbHONH BO3MOXKHOCTH 3aKJIIOYCHHs KOHTpaKTa Ha pa3pabOTKy, OpraHu3alluu
paspabotku IIC Ha ocHoBe Mojenu oueHku 3penoctd (CMM) u npoiieccoB, COrjacHO KOTOPHIM
npoBoautcs pazpadortka I10.

O1neHKH OTHOCATCA TaKKe M K TEXHUYECKHM padoTaM B chepe mporpaMMHOI HHKEHEPUH,
K YIpaBlIeHHIO nepcoHasoM U KaudecTBy I1O. Jlns 3TOro mpoBOASTCS 3KCHEPUMEHTAJIbHBIE
UCCIICIOBAaHHUSL  CPeZbl, HaOJIOJeHHE 3a BBIIOJHEHHWEM Ipolecca, cOop HHbOpMaIuH,
MOJICTTMPOBAHUE, KIacCU(UKAIMS TOTYYCHHBIX OIIMOOK U JE(PEKTOB, a TaKKe CTATUYCCKUI
aHaJIM3 HEJOCTAaTKOB MpoIlecca B CPaBHEHMM C CYIIECTBYIOUIMMH CTaHIAapTaMH (HaImpuMep,
I'OCT 12207) n noTeHIIMAIBHBIX aCIIEKTOB COBEPIICHCTBOBAHUS ITPOIIECCa.

2.2.3.5 Kauecmeennulii ananus npoyecca COCTOMT B HICHTH(PHUKALNU U TIOUCKE CIaOBIX
MecT B mpouecce cosznanus I1O no navyana ero ¢yHkIuoHHMpoBaHUs. PaccmarpuBaercsi niBe
TEXHUKU aHalu3a: 0030p JaHHBIX M CpaBHEHUE INpoIlecca C OCHOBHBIMU MOJIOXKEHUSIMU
cragaapta ISO/IEC 12207; cO6op maHHBIX O KadecTBE MPOIIECCOB; aHANIM3 IJIABHBIX MPUYUH
0TKa30B B (yHKumoHupoBanuu [1O, oTKar Hazag OT TOYKH BO3HUKHOBEHHS OTKJIOHEHHS /O
TOYKM HOpMajbHOW paboThl IO it BhISICHEHWS NPUYMH M3MEHEHus npouecca. Ha xauectBo
pE3yNIbTAaTOB MPOEKTA U MPOLIECCa BIUSIOT MPUMEHSIEMbIe HHCTPYMEHTHI U OIBIT CIICIIUAIHUCTOB.

2.2.3.6 Boinonnenue u uzmeneHue npoyecca. CymecTByeT psa (GyHIaMEHTAIbHBIX
aCMEeKTOB M3MEPEHUN B MPOTrPAaMMHON MH)KEHEPHH, JISKALIUX B OCHOBE JETAJIbHBIX M3MEpPEHUI
npouecca. OneHKa COBEPIICHCTBOBAHUS IPOLECCOB MPOBOJUTCSA JJISl  YCTaHOBJICHUS
KOJINYECTBEHHBIX XapaKTEPUCTHUK Mporecca u npoaykTos. [locne npouecca pazseptoiBanus 110,
BBITIOJHSIOTCS BBIYMCICHUS (DYHKIUNA W HMHCIEKIHS pPe3ylbTaTOB BHIMONHEHUS. Pe3ynbrarhl
Ipolecca MOTYT KacaTbCsl OLEHKHM KadyecTBa IMPOJYKTa, NMPOJYKTUBHOCTH, TpyAo3aTrpaT U Ap.
Ecnu pe3ynbTarhl HE yIOBIETBOPSIOT moib3oBatens [10, To mpoBOAUTCS aHANM3 U MPUHSITHE
pemieHUi O  HEOOXOAMMOCTM  M3MEHEHUs MM YCOBEpIICHCTBOBAHUS  Ipoliecca,

OpPraHU3alMOHHOM CTPYKTYpPBI IPOEKTA U HEKOTOPHIX HHCTPYMEHTOB YIPABIECHUS U3MEPEHUSIMH.

2.24 Memoowvt u uncmpymenmot unncenepuu I10 (Software Engineering Tools and
Methods)

MeTtoabl oOecneynBalOT MPOEKTHpPOBaHWE, peanu3anuio u BeimoiaHeHue [10. Onm
HAKJIAIBIBAIOT HEKOTOphIe orpaHuueHus Ha wHkeHeputo 1O B cBsi3u ¢ 0COOEHHOCTSIMHU
NPUMEHEHUS HMX HOTAlMil M mpoueayp, a Takxke o0ecrneyuBaroT OIEHKY M IPOBEPKY
MpOLECCOB M NPOAYKTOB. MHCTPYMEHTBI SBJISIOTCA IPOrPAMMHOM  MOJJIEPKKOU
OTJIeNbHBIX MeTOA0B uHxkeHepuu [10 n obecrieunBaroT aBTOMAaTU3UPOBAHHOE BHITIOJHEHHE
3aza4d npoueccos JKII.

Ob6nactp 3HaHul «MeTtoabl 1 nHCTpYMeHTH nHxkeHepun 110 (Software Engineering Tools

and Methods)» cocrout u3 pasnenos:
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nHctpymeHThl nrkenepuu I10 (Software Engineering Tools),

metozbl umkeHepun [10 (Software Engineering Methods).

2.2.4.1 Memoowr unocenepuu I10 - 310 sBpuctuueckue meronasl (heuristic methods),

dopmansusie metoasl (formal methods) u meronsr mpoTotunuposanus (prototyping methods),.

DBPUCTHYECKUE METOABI BKIFOYAOT:

— cmpykmypuvie memoowst (Structured methods), ocnoBanHble Ha (QYHKIHOHAIBHOM

napagurme. [Ipy TakoM NOAXOA€ CUCTEMBI CTPOUTCS C (DYHKIIMOHAIBHOM TOYKU
3pE€HHs, Hay¥Hasd C BBICOKOYPOBHEBOIO IIOHUMAHUsA IIOBEACHHUSA CUCTEMBI C
IIOCTENIEHHbIM YTOYHEHHEM HHU3KO-YPOBHEBBIX JeTajel. (Takol Moaxoxa, HMHOrIa,

TAKXXC HA3bIBAIOT «IIPOCKTUPOBAHUCM CBCpr-BHI/I?»)));

— Memoobl, opuenmuposannvie Ha cmpykmypul Oannvix (data-oriented methods),

koTtoppiMu  MaHunynupyer I[IO. OTnpaBHOM TOYKOH Takoro mnojaxoja SBISIOTCA
CTPYKTYPBl ~ JaHHBIX, KOTOPBIMM MaHUIYJHUPYEeT CO3JaBacMO€ IIPOrPAMMHOE

obOecrieueHue. CDYHKI_II/II/I B 3TOM CJI1y4ae sBJIAOTCSI BTOPUYHBIMU,

— obwexkmuo-opuenmuposannvle  memoovt  (Object-oriented  methods), koTopbie

paccMaTpuBarOT NPCAMETHYIO 0051acTh KaK KOJIJICKIIMIO O6"J':>€KTOB, a HC (bYHKHHﬁ;

—  MemoObl, OpUeHMUPOSannble Ha KOHKpemuylo obaracme npumenenuss (domain-specific

methods). Takue crenuaTU3UPOBAHHBIE METOIbl pa3pabaThIBAIOTCA C  YYETOM
cneun(uKH pelaeMblX 3ajgad, HampuMmep, Ha CHUCTEMbl PEAIbHOTO0 BpPEMEHH,
OesomacHocTH  <OKM3HenesATenbHOCTH™>  (safety) w  3amumieHHocTH  <OT

HECaHKIIMOHUPOBAHHOTO JTOCTYIa> (Security).

DopmanbHble MeTosbl. «TepMuH popManbHble METOBI MOJIpa3yMeBaeT psij ONeparuii, B

COCTaB KOTOPBIX BXOAUT CO3JaHUC Q)OpMaHBHOfI CHCI_II/Iq)I/IKaI_II/II/I CHUCTCMBI, aHAaJIN3 U

JI0Ka3aTeNbCTBO CHelUpHUKaAUi, pealn3alysi CHCTEMbl Ha OCHOBE IIpeoOpazoBaHus (opMaabHOU

cnenuduKaluy B MporpaMmbl M Bepudukamnus nporpaMMm. Bcece 3Tu neilcTBUs 3aBUCAT OT

dopmanbHON cnenudUKauu IporpaMMHOro obecnieueHus. Qopmanvras cneyugurayus — 3T0

CHUCTCMHas CHGLII/I(I)I/IKELLII/IH, 3allMCaHHadg Ha A3BbIKC, CJIOBAPb, CUHTAKCHUC U CCMAHTHKA KOTOPOIro

onpeneneHsl GhopMaibHO. Heo0XxomuMocTs GopMaabHOTO OMpeAeNieHUs s3bIKa IMPearnosaraer,

YTO 3TOT SA3BIK OCHOBBIBACTCA HA MAaTCMAaTUYCCKHUX KOHIICTIIUAX. 321er HCIIOJIB3YCTCA 00/1aCcTh

MAaTCMAaTUKH, KOTOpPAs HA3bIBACTCA ,Z[I/ICerTHOI\/'I MaTeMaTUKOM M OCHOBBIBA€TCS Ha anrere,

TEOPUU MHOKECTB U alreOpe TOTUKID) [5]8.

Paznugarorcs CICAYIOIUEC Kamezopuu d)ODMClJZbelX Memooos.

8 Commepsuis, U. Unxenepus mporpammuoro obecredenus. - C.188.
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— seiku  u  Homayuu cneyuguxayuu  (Specification languages and notations),
OpUEHTUPOBAaHHBIE HAa MOJIEJb, CBOMCTBA U MOBEJACHHE. SIPKUM MIPUMEPOM TaKOTO poja
METOIOB SIBIISIIOTCS (DOpMabHBIE METO/IbI OMMCAHUS TPEOOBaHMIA, HHTEPEC K KOTOPHIM
MEPUOINYECKH BO3HUKAET Ha MPOTSHKEHUH BCEH UCTOPUU MPOTPaMMHON HHKEHEPHH,

— ymounenue cneyugurxayuu (refinement specification) myrem Ttpancopmanuu B
KOHEUHBIA pe3ylbTaT, ONM3KHHA K KOHEYHOMY HCIHOJHSAEMOMY MPOrpPaMMHOMY
npoaykTy. B kadecTBe pesynbrara MPUMEHEHHsS TaKUX METOJOB paccMaTpUBAETCs
KOHEYHBIN - HCIIOJIHUMBII TPOrPaMMHBIN TPOIYKT;

—  Memoobl 0oKazamenbCcmea/eepuduxayuu (verification/proving properties),
UCIOJIL3YIOUINE YTBEPKACHUS (TEOPEMBI), IIPei- U MOCTYCIOBHS, KOTOpbIe (hopManbHO
OIMCBHIBAIOTCS M TIPUMEHSIOTCS IS YCTAaHOBJICHUS NPAaBUIBHOCTH cHenu(pukanuu
IPOrpamM.

OTH METO/bl IPUMEHSIIUCH B OCHOBHOM B TEOPETUYECKUX IKCIEPUMEHTaxX U Oojee 25 meT

UX MPaKTUYECKOe NpHUMEHEHHE ObUIO OrpaHUYEHO U3-3a TPYIAOEMKOCTH M 3KOHOMHYECKOU
HeBbirogHocTH. B 2005 1. mpobnema Bepudukanum npuodpesa BHOBb aKTYaIbHOCTh B CBSI3H C
pa3paboOTKON HOBOTO MEXAYHApOIHOro Tpoekra 1o Bepudukanuonnomy [10 «llemocTHbrit
aBTOMATH3UPOBAHHbBIM HAaOOp MHCTPYMEHTOB Jisi MpoBepkH KoppekTHocTu IIC», craBsammm

CJIEIYIOIINE NEPCIIEKTUBHBIC 3aJaUH:
— pa3paboTKa eJUHOM TEOPUU ITIOCTPOEHUS U aHAIIN3a IPOrPaMM;

— IOCTPOEHHE MHOTOCTOPOHHEr0 MHTETPUPOBAHHOIO HAOOpa MHCTPYMEHTOB BepU(pUKALNU
Ha BCEeX IMPOM3BOJCTBEHHBIX Ipoleccax - pa3paboTka (opManbHbIX cnenudukanui, ux
JI0Ka3aTeNIbCTBO U MPOBEPKA MIPaBUIIBHOCTH, TEHEpALMs IPOIPaMM U TECTOBBIX IIPUMEPOB,

YTOYHCHHUC, aHAJIM3 U OLICHKA,

— co3JaHue perno3utapus GopManabHBIX crienndukanuii, Bepu@UIMpPOBaHHBIX MPOrPAMMHBIX
00BEKTOB Pa3HbIX TUIIOB U BUIOB.

[Ipeanonaraercsi, 4ro ¢opMmaibHble METOJbl BepUpHUKAIMKU OyIyT OXBaThIBaTh BCE
aCMeKThl CO3JaHMs U MPOBEPKU MPABUIBHOCTU MPOrpaMM. DTO MPHUBEAET K CO3AaHUIO MOIIHOMN
BEepU(PUKALMOHHON MPON3BOACTBEHHON OCHOBBI UM 3HAUUTEILHOMY COKpalleHuto ommbok B 110
(moka3aTenbCTBY M BepuUKamu OyaeT MOCBAIICHa TeMa 7.)

Mertonb! nporotuniupoBanus (Prototyping Methods) ocHoBaubl Ha ipoToTunpoBanuu 110

U IOAPA3ACIAOTCA Ha:
—  Ccmujiu npomomunupoedarus, BKIIIOYAarOIe B ce0s CO3JaHUC BPEMCHHO HCIIOJIB3YCMbIX

npoToTurnoB  (throwaway), 5BOJIOIMOHHOE MPOTOTHIHPOBaHHE  (IIpeBpallCHIE
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NPOTOTUIIA B KOHEYHBIN MPOAYKT) U pa3paboTKa UCTIONHAEMBIX crieluuKanuii (4acTo
OCHOBBIBAETCSl Ha (POPMAJTIBHBIX METOAAX);

— yenu npomomunuposanus. llpumepamm TakuX 1eJed  ciayxkar TpeOoBaHUS,
apXUTEKTYPHBIN IW3aliH WU M0JIb30BaTeNLCKUI HHTEpdeEiic;

—  mexHuxu oyenxu/uccredosanus (evaluation) pe3ynbTaToB MPOTOTUIIUPOBAHUSA. ITHU
aCIIeKThl KaCarOTCs TOrO, KaK MMEHHO OYAYT HCIIOJIb30BaHBI PE3YNbTAThl CO3JaHUS
MpOTOTHIA (HarpuMep, OyJIeT Jin OH TpaHC(HOPMUPOBAH B MPOIYKT, CO3AACTCS OH JIIS
OLICHKU HArpy304YHBIX CIIOCOOHOCTEH M JPYTrUX aClEeKTOB MacIITA0UPYEMOCTH U T.I1.).

2.2.4.2 Uncmpymenmol unscenepuu 110 006ecTieynBalOT aBTOMATH3UPOBAHHYIO TOICPKKY

npoiieccoB pazpadotku [1O 1 BKIIOYAIOT MHOXECTBO Pa3HbIX WHCTPYMEHTOB, OXBATHIBAIOIIMX
Bce npouecchl XKII.

HUncempymenmor pabomst ¢ mpebosanusmu (Software Requirements Tools) - sro:

» HMHCTpYMEHTHI pa3paboTku (Requirement Development) ympasneHust TpeOGOBaHUSIMU

(Requirement Management) ansi ananusza, cOopa, cnenu(PUIUPOBAHHUS U TPOBEPKU
TpeboBanuii. Hanpumep, B Mmogenu CMMI Staged Ha 2-M ypoBHE 3peloCTH HAXOIUTCS
yIpaBJIeHUH TPeOOBaHUSIMH, a Ha 3-M ypOBHE - pa3paboTka TpeOOBaHMIA;

» UMHCTPYMEHTHI TpaccWpoBKH TpeboBanuii (Requirement traceability tools) sBisitoTcs

HEOTHEMJIEMON YacThI0 padOTHl C TPeOOBaHUAMH, X (HYHKIIMOHAIBLHOE COJEp KaHHE
3aBUCHUT OT CII0)KHOCTHU MTPOEKTOB U YPOBHS 3PEJIOCTH MPOLECCOB.

Hncempymenmol _npoexmuposanus (Software Design ToolS) - 3To HHCTpYMEHTBI Iist

coznanus [10 ¢ mpumenennem 6azoBbix HoTaruit (SADT/IDEF, UML, Microsoft DSL, Oracle u
T.IL.).

HUnempymenmul konempyuposanus 110 (Software Construction Tools) - 3To nHCTpyMEHTBI

JUTSI IPOU3BOJICTBA, TPAHCIISIIMY MTPOTrPaMM U MAIIMHHOTO BBIMONHEHUSA. K HUM OTHOCSTCS:

» pedaxmopwi (program editors) s co3gaHust 1 MOTU(GUKAIIMNA TPOTPAMM, U PETAKTOPHI
«ob6mero HazHayeHus» (UNIX n UNIX-nmogo6HsbIe cpefbl);

» xomnunsimopvl u eenepamopul  kooa (compilers and code generators) Kkak
CaMOCTOSITENIbHBIE CPEJICTBA OOBEIMHEHUSI B MHTEIPUPOBAHHON Cpe/ie MpOrpaMMHBIX
KOMIIOHEHTOB IS  TIOJYYEHHS  BBIXOJHOTO TMPOAYKTAa C  HCIOJIB30BAaHHEM
MIPETIPOIIECCOPOB, COOPITUKOB, 3arPy34UKOB H JIp.;

» unmepnpemamopwt (interpreters) 0OECHEUYUBAIOT WCIOJIHCHHE MPOTPAMM  ITYTEM
OMYJSIUU, TPEAOCTABISIL ISl  WCIOJHEHUS TPOrpaMM  KOHTPOIUpYeMoe U
HaOmoaeMoe okpyxeHue. Hamerunace TeHneHotnaauuku (debuggers) 1yisi mpoBepKu

MPaBWJIBHOCTH OMUCAHMS UCXOIHBIX POTPaMM M YCTpaHEHUS OIIUOOK;
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» ummeepuposannvie cpeowt paspabomkxu (IDE - integrated developers environment),
6ubmmorexkn kommnoneHT (libraries components), 6e3 KOTOPBIX HE MOXKET MPOBOIAUTCS
nporecc pazpadotku [1C, mporpammusie iardopmel (Java, J2EE u Microsoft .NET) u

matdopma pacripeaeneHnbx Beraucienuii (CORBA u WebServices).

Hucempymenmor mecmuposanus (Software Testing Tools) aro:

» cenepamopvl mecmos (test generators), MOMOTAIOIIKME B pa3pabOTKE CIICHAPUCB
TECTUPOBAHUS;

» cpeocmea evinonnenusi mecmog (test execution frameworks) oOecreunBaroT
BBIMIOJIHEHUE TECTOBBIX  CICHAPUEB W  OTCICKHBAIOT TOBEACHUE OOBEKTOB
TECTHPOBAHUS;

» uncmpymenmsl oyenxu mecmog (test evaluation tools) TOIIEPKUBAIOT OICHKY
PE3yabTaTOB BBHIIIOJHEHUSI TECTOB U CTETIEHU COOTBETCTBHS MOBEICHHS TECTHPYEMOTO
00BEKTa 0JKUTAEMOMY MTOBEIICHUIO;

» cpeocmea ynpaenenus mecmamu (test management tools) oOecriednBalOT WHXCHEPHUIO
npouecca rectuposanus [10;

» uncmpymenmol anaausa  npouzsooumenviocmu  (performance analysis  tools),
KOJIMYECTBEHHOM €€ OIICHKH U OIICHKH ITOBEICHUS POTPAMM B ITPOIECCE BITOJIHEHHMS.

Hncmpymenmol conposoocoenus (Software Maintenance Tools) BkitouaroT B cedst:

» uHcmpymenmul obnecueHuss nonumanus (comprehension tools) mporpamm, Hampumep,
pas3UYHbIC CPEJICTBA BU3YyaJIN3aLlUY;

» uHcmpymeHmul peundcunepuu (reengineering tools) monaepKUBarOT JAEATEIEHOCTD I10
PEeUMH)XKMHEPUM U OOpaTHOM HMH)KEHEpHM (reverse engineering) sl BOCCTAHOBIJICHUS
(apredaxroB, cnenudukaius, apXxuTeKkTypbl) ctaperomiero [1O u renepanuu HOBOTO
MPOAYKTA.

Hucempymenmor_xongueypayuonnozo ynpasnenus (Software Configuration Management

Tools) - ato:
» uncmpymenmol omcnedxcusanus (tracking) neekTos;
¥ UHCMPYMeHMbl YNPAGIeHUs 6ePCUAMUL;
» UHCmMpyMeHmul Ynpasienus cOOpKoil, BBITYCKOM BepcHH (KOH(PHUTypaluu) MpOayKTa
€r0 MHCTAJUISIIHH.

HUncmpymenmol _ynpasnenus undiceneprou desmenvhocmuio  (Software  Engineering

Management Tools) cocTosT u3:
»  UHCMPYMEHMO8 NIAAHUPOBAHUS U OMCIEHCUBAHUS NPOEKIMO8, KOTHIECTBEHHOH OIIEHKH

ycuii 1 ctouMocTty pabot mpoekta (Microsoft Project 2003);
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» UHCMPYMEHMO8  YNpAaeleHus  PpUcCKamu  WUCTIONB3YIOTCS I WACHTH(UKamH,
MOHUTOPHUHTA PUCKOB U OLICHKM HAHECEHHOT'O Bpea;

»  UHCMPYMEHMO8 KOAuuecmeenHol oyenku ceotcme I10 TyTeM BeICHHUS U3MEPEHUH U
pacuera OKOHYATENIbHOT0 3HAUEHUS HAJIS)KHOCTH U KayecTBa.

HUncmpymenmor noddepocku npoyeccos (Software Engineering Process Tools) pa3aencHbl

Ha!
» uHcmpymenmol mooeauposanuss u onucanus moxener 10 (manpumep, UML u ero
WHCTPYMEHTBHI);
» uncmpymenmul ynpaesierus npoepammusimu npoexmamu (Microsoft Project 2003);
» UHCmMpyMeHmul Ynpasienus KoHgueypayuerl NS TOIACPKKH BEPCHH M BCEX
apTe(aKTOB MPOEKTA.
Unucmpymenmor _obecneuenus kavecmsa (Software Quality Tools) nenarcs na nBe
KaTerOpuu:

»  UHCMpPYMeHmMbl UHCNeKMUPO8aHUs s TIOAJIEPKKU TPOCMOTpa (review) U ayinTa;

» UHCMPYMeHmMbl CIMAMu4ecKo20 aHaIu3a IPOrpaMMHBIX apTe(aKTOB, TaHHBIX, IOTOKOB
paboT W TMPOBEpPKHM CBOWCTB WM apTedakTOB HA COOTBETCTBUE 3aJJaHHBIM
XapaKTePUCTHKAM.

Hononnumenvuvie _acnexkmoi _uncmpymenmanvhozo obecneuenus (Miscellaneous Tool

Issues) cOOTBETCTBYIOT TaKUM aCHEKTaM:

» mexuuku uHmezpayuu uncmpymenmos (mnatdop™m, TPEACTaBICHUH, MPOIECCOB,
JAHHBIX M YIIPaBJIEHUs ) [Vl €CTECTBEHHOTO UX COUYETaHMs B MHTETPUPOBAaHHOM cpejie
» MemaunHcmpymeHmyl sl TEHEPAIH APYTUX HHCTPYMEHTOB;

> OYEHKA UHCMPYMEHMOE6 npu ux 360J110YUU.

2.2.5 Kauecmeo I10 (Software Quality)

KauectBo IIO - mnHaGop CBOWMCTB mTpoaykTa (CEpBUC WM CIYXOBI), KOTOpBIE
XapaKTEpU3YIOT €ro CIIOCOOHOCTh YAOBJIETBOPUThH YCTAHOBJICHHBIE MJIM MpEAINoiaraeMble
NOTPEOHOCTH 3aKa3uuKa.

B obmiem ciyuae mox kauecmeom (quality) mpozpamm nonumaercsi TO, HACKOJIBKO OHH

COOTBCTCTBYIOT YCTAHOBJICHHBIM IJIA HUX Tpe60BaHI/IHM - CHCI_II/I(bI/II(aLII/I}IM N CKOJIBKO BBICOKO

YCTAHOBJICHA IIJIaHKA 3TUX TpC6OBaHI/II71, 9TO COBOKYITHOCTD UCPT U XAPAKTCPUCTUK HC, KOTOPBIC

BJIMSIIOT Ha €€ CIIOCOOHOCTh YIOBJIETBOPATH 3aaHHbIC MOTPEOHOCTH Tonb3oBareneit [20, 21].

IlomsaTe KadecTBa HMEET Pa3HBIC HHTCPHIPCTAIUKN B 3aBUCUMOCTHU OT KOHerTHOI\/'I

CHUCTeMBl U TpeOOBAaHMU K MPOrpaMMHOMY MpOAyKTy. Kpome Toro, B pasHbIX HCTOYHHKAX

TaKCOHOMMSI (KIaccu(UKAIMs) XapaKTePUCTUK B MOJIENIN Ka4eCTBA OTJINYAETCS.
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Kaxknas Moznenp MMeET pa3iMdHOE YUCIIO YPOBHEH, M BCE M3BECTHBIE MOJEIN KadecTBa
MMEIOT II0JIHOE WJIM YaCTUYHOE COBIAJEHHE Ha0opa XapaKTEpPUCTUK KauecTBa.

Kauecmeo no MaxKony

Mogens kauectBa MakKosia Ha caMOM BBICOKOM YpOBHE HMMEET TPU XAPAKTEPUCTHUKH:
(YHKINOHATIBHOCTh, MOAU(DUIIUPYEMOCTh M IIEPEHOCHMOCTb, a Ha 00Jee HIKHHX YPOBHAX
mojeny, 11 moaxapakTepucTuk KayecTBa U 18 kputepueB (aTpuOyTOB) KauecTBa.

IlepBoii mmMpoko u3BecTHOM Moxenplo kadectBa IIO crana mnpeanoxxkenHas B 1977
MakKosioMm u 1ip. [22] mozaensb. B Hell XapaKTepUCTUKU KaueCcTBa pa3/iesIeHbl HA TPU TPYIIIIbI:

1. @axmopw (factors), onuceiBatone IO ¢ mo3unumili mosbp3oBarenst U 3ajaBacMble

TpeOOBAHUSIMU.

2. Kpumepuu (criteria), onuceiBaromue 110 ¢ mo3unuii pa3paboTdnka U 3a/1aBaeMble KaKk

LEJH.

3. Mempuxu (metrics), UCIONb3yeMbl€ JUIsI KOJIMYECTBEHHOI'O OINUCAHMUS U HM3MEPEHMS

KauyecTBa.

@akTophl KauyecTBa, KOTOPbIX ObUIO BbIIENEHO 11, rpynnupyroTcs B TpU TpPyNIbl IO
pasnnyHbIM criocobam pabotsl moned ¢ I10. IlonyuenHast cTpykrypa u3zoOpakaercs B BHJIE

TpeyroibHuka MakKomna (pucynok 2.10).

COop OB 0ETAE MOCTE
CIeHHE AR MOCTE
MHbKOCTE

[TepeH0CHMOCTE
[lepeHcIONESYe MOCTE
CrocobHOCTE ¥ B3aHI0NeRC TEHES

<& yHEITHOHIp OBaHIIE

KopperTHOCTE
Hape#mocTw
ShderTHEHOCTE
lenocTHOCTE
[IpasTHiHoCTE

Pucynok 2.10 — Tpeyronsauk MakKouna
Kputepun kauectBa — 3TO YUCIOBbIE YPOBHU (DaKTOPOB, IOCTABJICHHbIE B KAUECTBE LieJei
npu pazpadorke. OOBEKTUBHO OLIEHUTh WM HU3MEPUTHh (HaKTOpbl KauecTBa HEMOCPEJACTBEHHO
0BOJBbHO TpynHO. IloaTromy, MakKon BBen MeTpukM KadecTBa, KOTOPBHIE C €r0 TOYKH 3pEHUs
Jerye U3MepATh U olleHnBaTh. OILIEHKH B €ro0 1IKajle NpuHuMaroT 3HadeHus ot 0 go 10.

MakKou paccMmarpuBai cieayronme METPUKHU:
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1. YnoOGcTBo mpoBepku Ha cOOTBeTCTBHE cTaHaapTam (auditability).

2. TouHOCTPH ympaBlieHUs M BBIYUCIICHUH (accuracy).

3. Crenenp cranmapTHOCTH HHTEp(deiicoB (communication commonality).

4, @OyHkmoHanbHas MojHOTA (completeness).

5. OmHOPOIHOCTH  HWCHOJB3YEMBIX TPABWI  MPOCKTUPOBAHUS M JIOKYMEHTAIHH

(consistency).

6. Crenens cranmapTHocTH (popMaToB naHHbIX (data commonality).

7. YcToWuuBOCTS K ommbOkam (error tolerance).

8. DddexruBnocTs padboThl (execution efficiency).

9. Pacmmpsiemocts (expandability).

10. IllupoTa 06nacTh MOTEHIIMATBHOTO KCIIOb30BaHus (generality).

11. He3zaBucumocTb oT annaparHoi miatdopmsl (hardware independence).

12. TTonHOTa MPOTOKOIMPOBAHUS OIKUOOK U IPYTUX COOBITUH (instrumentation).

13. MoaynbHocTh (modularity).

14. Y no6ctBo paboTsl (operability).

15. 3amunieHHOCTH (Security).

16. CamomokymenTrpoBaHHOCTH (selfdocumentation).

17.IIpocTota padots! (simplicity).

18. He3zaBucuMoCTh OT miporpammHoi tuiatdopmel (software system independence).

19. Bo3MOXXHOCTb COOTHECEHUS MPOEKTa ¢ TpeOoBaHUsAMH (traceability).

20. Y no6cTBO 00yueHus (training).

Kaxnas Merpuka BiIMsSE€T Ha OLEHKY HECKOJIbKHUX (akTopoB KauecTBa. YucioBoe
BbIpaXkeHHE (pakTopa MpeAcTaBiseT cOOOM JTUMHEHHYI0 KOMOMHAIMIO 3HAUEHUN BIUSIOUIMX Ha
Hero MeTpuk. Ko3(h(uimeHTsl 3TOro BBIpaXEHHs OIPEICNSIOTCS IMO-pa3HOMY JUIl pPa3HbIX
opraHu3zanuii, komanj pazpadotku, Bua0B 10, ucronb3yemMbIX MPOLECcCoB U T.I.

Kauecmeo no boemy

B 1978 Bboewm [23, 24] npeayioxkuil CBOIO MOJIENb, 110 CYIIECTBY MPEICTABISIONIYIO COOOM
pacupenre mozaen MakKomna, B KOTopoil aTpuOyThl KauecTBa MOAPA3AEINISIOTCS MO CIOCO0Y
ucnionb3oBanuss [1O  (primary use). MM omnpeneneno 19 mnpoMexyTOUYHBIX aTpuUOyTOB
(intermidiate  construct), Bkmrouarormmx Bce 11 dakTopoB kauectBa mo MakKomy.
[TpomexyTouHble aTpuOyTHI pa3feNsioTcs Ha MPUMHUTHBHBIE (primitive construct), KOTOpbIE, B
CBOIO OU€pe/lb, MOTYT OBITH OIICHEHBI HA OCHOBE METPHK.

B nononnenne k ¢akropam MakKona arpuGytel kauectBa mo boemy BkiOYaroT

o) (9913% 001115 (<
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SICHOCT®H (clarity),
yno0cTBO BHeceHus n3MeHeHuit (modifiability),
JIOKYMEHTUPOBaHHOCTH (documentation),

CIOCOOHOCTH K BOCCTaHOBJIEHUIO PyHKIUH (resilience),

1

2

3

4

5. moustHocTh (understandability),
6. anmexBarHocTb (validity),

7. ¢ynkuunonamsHOCTH (functionality),

8. yHuBepcambHOCTH (generality),

9. skoHommueckas 3p(HEKTUBHOCTH (economy).

Kauecmeo no cmanoapmy 1SO 9126-01

Cragmaptr ISO 9126-01 paccmarpuBaeT BHEUIHHE W BHYTPEHHHE XapaKTEPUCTHKH

KauecTBa.  BHewHue  Xxapakmepucmuku  kayecmeéa  OTOOpakaloT  TpeOoBaHUS K

(GYHKIMOHHUPYIONIEMY MPOrPAaMMHOMY TPOIYKTY. JIJisi KOJMYECTBEHHOTO 3aJlaHUs KPUTEPUECB
KaueCcTBa, 10 KOTOPBIM OYJET OCYIIECTBISIThCS MPOBEPKA U MOATBEPKIeHUE COOTBETCTBHS 10
3aJIaHHBIM TPEOOBAHMSIM, OIPEACISIOTCS COOTBETCTBYIOIIME BHEIIHHE H3MEPSICMbIE CBOHCTBA
(Buemnue atpuOytel) 110 u merpuku. iMu MOryT OBITh KOHKPETHBIE 3HAUCHHUS (HAIpHMeEp,
BpEeMsl BBIIIOJHEHHS OTICIBHBIX KOMIIOHCHTOB), JWANa30Hbl W3MEHCHUs 3HAUCHWH ISt
HEKOTOPBIX BHEUTHUX aTPUOYTOB W MOJEIU WX OICHUBAHHS. METPUKH, MPUMEHEHHE KOTOPHIX
BO3MOXXHO TOJBKO i [10, (QyHKIIMOHUPYIOMIETO Ha KOMITBIOTEpPE, MCIOIB3YIOTCS Ha CTaJIUU
TECTUpOBaHUS WIW (GYHKIHOHUpOBaHMA. OHHM Ha3bIBAIOTCA BHEIIHUMH METPUKAMH U

MNpEaACTaBIAOT coboii MOACIN OUCHHUBAHUA anI/I6YTOB.

Buympennue xapaxmepucmuxu xauecmea nu BHyTpeHHHE aTpuOyThl 110 wncnonb3yrorcs
IIPH COCTABJICHUW IIJIaHA JTOCTIDKEHUS HEOOXOTUMBIX BHENTHUX XapaKTEPUCTHK KadecTBa JUIS
KOHEYHOTO IPOrpaMMHOT0 MpoaykTa. [Jyis onpeneneHus BHYTPEHHUX XapaKTEPUCTUK KauecTBa
cnenuUIUPYIOTCS BHYTPEHHHE METPUKH, HUCHOJB3YIONIMECS MTpPH MPOBEPKE COOTBETCTBHS
MIPOMEKYTOUHBIX TPOAYKTOB CHECIM(PHUKAIUIM BHYTPCHHHX TPEOOBAHWHM K KadecCTBY, KOTOPBIC
GOpMyYIUPYIOTCSI Ha JTamnax, MPeIIIeCTBYIOIINX TECTHPOBAHHUIO (OMpesesieHre TpeOOBaHUH,
MPOEKTUPOBAHKE, KOAUPOBAHHE).

Bremnue 1 BHYTpEHHHE XapaKTePUCTHKU KadyecTBa OTOOpaxkaloT cBoiicTBa camoro [10O
(paboTaroriero Wik He pabOTAOIIETO0), a TAKXKE B3TJIA 3aKa3urKa U pa3padorunka Ha 370 [10O.
Henocpencteennoro koneuHoro mnosb3oparens 110 untepecyer akcnayamayuonnoe Kavecmeo
110 - coBOKyMHBIN YPHEKT OT TOCTIKEHUS XapaKTEPUCTHK KaueCcTBa, KOTOPHIM U3MeEpseTcs B
CPOKax HCIIOb30BaHMs pe3ynbTaTa, a He cBOMcTB camoro [10. 3To moHsTHE mIUpe, yeM nodas

OTJIebHAs XapaKTepUCTHKA (Harpumep, y100CTBO HCIOIb30BaHUS WM HAJIEKHOCTB).
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OxoHuaTenpHas OLIEHKa KadecTBa IPOBOJUTCS B COOTBETCTBUM cO cTaHgaprom ISO
15504-98 [25]. KauecTBO MOXKET HOBBIIIATHCS 33 CUET MOCTOSHHOTO YIy4IIEHHS UCTIOIB3yEeMOTO
OpOJAYKTa B CBS3W C TporeccamMu OOHApYKEHHS, YCTPaHEHUS W TPEAOTBpPAIICHUS
cooes/nedekton B [10.

Ob6nactp 3nanmit «KauectBo 10 (Software Quality)» COCTOUT U3 CEIYIONUX PA3IEIOB:

o konneniusa kadectna [10 (Software Quality Concepts);

e ormpezeneHne u manupopanue kauectsa (Definition & Planning for Quality);

® TEXHUKM M aKTUBHOCTH, OOECIEUYMBAIOIIME TapaHTHIO KauyecTBa, BAIUJAMIO U
Bepuduxanuto (Activities and Techniques for Software Quality Assurance, Validation
-V & Verification - V);

e u3MepeHue npu aHanuse kadectsa [10 (Measurement in Software Quality Analysis).

2.2.5.1 Konyenyua xauecmea I[I0 - >TO BHEIIHWE W BHYTPEHHUE XapaKTEPUCTUKU
Ka4yecTBa, MX METPHKH, a TaK)Ke MOJICIIM KauecTBa, ONpEACICHHbIE Ha MHOXECTBE ATHX
XapaKTePUCTHK, KOTOpPbIC TPEACTABICHBI B CTaHIAapTax KadectBa [26] - 3To miecTh
XapaKTEPUCTHK M KaKJas U3 HUX UMEET HECKOJbKO aTpuOyToB. K XapakTepucTukaM KauecTBa
OTHOCSITCS:

» ¢ynuxkyuonansnocme (functionality) — crernenb COOTBETCTBHS CHCTEMBI TPEOOBAHUSIM
3aka3zumka, [IC momkHa BBIMONHATH T€ (YHKIUU M B TaKOM BHJIE, KaK OHU OBUIH
ornpezeneHbl B QYHKIIMOHATBEHOU crielu(UKaInu;

» naoexcnocme (realibility) - sto cmoco6HOoCTh IIC BBINOIHATE BO3JIOXKEHHBIC Ha HeEE
(GYHKIMK TIpU TIOCTYIUICHWH TPEeOOBaHWI Ha WX BBINIOJHEHHE B TEUYECHHUE 33/1aHHOTO
WHTEpBANIa BpeMeHH. HaneXHOCTh OTHOCUTCA K OUHAMUYECKUM MpeOOBaAHUSM,
MPeIbABISEMBbIM K CUCTEME, U BKIIIOUAET B ce0sl TaKMe IIEMEHTHI KaK:

v Omkazoycmouuuéocms — BO3MOKHOCTh BOCCTAHOBJIEHHSI IIPOIPAMMBI M JIAHHBIX B
ciydae c6oeB B paboTe;

v’ Besonacnocms — cOou B paboTe MporpaMMbl HE JIOJKHBI IPUBOAUTE K OIACHBIM
MOCIIEACTBUSIM (aBapHsiM);

v’ Bawuwennocms OT CIyYaiiHBIX WIH TPEIHAMEPEHHBIX BHEIIHUX BO3JEHCTBHI
(«3ammTa OT Aypakay, BUPYCOB, Cliama);

» yooocmeo npumenenus (usability) - TIO momKHO OBITH JIETKHM B HCIOJIB30BAHHH,
MprUYeM UMEHHO TEM THIIOM TOJbh30BaTelel, Ha KOTOPHIX PACCUMTAHO MPHUIIOKEHHE.
Oto BKIIOYAaeT B cebs uHTepdelc monb3oBaTeNns M aJACKBaTHYIO JIOKYMEHTAIHUIO.
[Ipuyem, monb30BaTeNbCKUN HWHTEpP(hEUC ODKEH OBbITh HE HWHTYUTHBHO, a

HpO(b@CCI/IOHaJ'IBHO TIOHATHBIM IOJIB30BATECIIIO.,
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> appexmusnocms (efficiency) - 3To oTHoOLICHUE YPOBHS YCIyT, npenocTaBisieMbix [10
MOJIb30BATEII0 TPH 3aJaHHBIX YCIOBHSX, K OO0BEMY HCHOJIB3YEMBIX pPECYpPCOB.
Db dexruBHOCTS [10 O1IEHUBACTCS CIICAYIONTMMHE ITOKA3aTEIISIMU:

v’ epems ebinonnenus Kooa,

v’ 3azpysicennocmov npoyeccopa,

v 0b6vem mpebyemoti namsamu,

v’ @pemst omKIuKa u m.n.
BbuuciurensHas  MamMHA — TPAIUIIMOHHO — SIBIISUTACH  KPUTHYECKHUM  PECYpPCoM,
yBEIIMYCHUE OBICTPOACUCTBUS JIOJDKHO JIOCTUTATHCS HE TOJNBKO 3a CUET NMPUMCEHEHHS
HOBOH 00Jiee IPOU3BOIUTEIHLHON amapaTyphl, HO U 3a CYET MPUMEHEHHS HOBBIX OoJiee
3 (HEKTHBHBIX aNTOPUTMOB, «PACIAPALICITMBAHNSY BBIUMCICHUH H T.JOI., TO €CTh
aghhexmuernocmsb npoepammuposanus CTAHOBUTCS Bce 00Jiee BAXKHBIM (DaKTOPOM.

» conposoxycoaemocmp (maitainnability) - 510 xapakrepuctuku IIC, KoTopbie
MO3BOJISIFOT MUHUMH3UPOBAThH YCUJIHS TI0 BHECEHUIO U3MEHEHUH /ISl yCTPAHCHHS B HEM
OIMOOK U 10 €r0 MOJAU(UKAIIMHA B COOTBETCTBHH C M3MCHSIONIMMHUCS TTOTPEOHOCTIMU
MOJIb30BaTENICH. DTO KPUTUIECKOE CBOMCTBO CHCTEMBI, T.K. u3MeHeHus [10 Hen30eKHbI
BCJIEJICTBHE M3MEHEHUs1 OusHeca. COnpoBOXIAEMOCTh BKIIOYAET TAKUE JIEMEHTHI KaK
HAIMYAE W TIOHATHOCTh TIPOCKTHOW JIOKYMEHTAI[MH, COOTBETCTBUE IPOCKTHOM
JOKYMEHTAITUU MCXOJTHOMY KOJy, TTOHATHOCTh UCXOIHOTO KOJ/a, POCTOTA H3MEHEHHMA
HCXOJHOTO KOJIa, MPOCTOTa 00aBIeH s HOBBIX GyHKIuH (cM. 1. 2.1.5);

» nepenocumocms (portability) - mammHbIl U TEeXHHUYECKHE CpPEICTBA Pa3BHBAIOTCS U
JenieBeroT ObicTpee, uYeM mporpammbl, modTomy [IO gomKHO OBITH JIETKO
MEPCHOCUMBIM Ha HOBBIC M 0oJiee JCIIeBBIC MAIIMHBI M C OJHOW IUIaTGOPMBI HA
ApYTy*o.

bazoBas mMojenb kauecTBa BKJIIOYAET 3TH XapaKTEPUCTHKU U OTHOCUTCS K JTIOOOMY THUITY

MIPOrPaMMHBIX TTPOAYKTOB. [Ipn pa3paboTke TpeOOBaHUI 3aKa3uHK GOPMYITUPYET T TPeOOBAHUS
K KadyecTBY, KOTOpBIE HamOoyee MOAXOIAT U 3aKa3bIBAeMOTO IMPOrpaMMHOTO Mpoaykra. K
JIOTIOJTHUTEIbHBIM XapaKTEPUCTHKAM KaueCTBa OTHOCSTCS:

» Koppexmnocms - B TIEpBYIO ouepelb NporpamMma JO/KHA TpPaBUIBHO paboTarTh,
OomurO0YHYI0 TPOTPaAMMy HEBO3MOXKHO MCIIOIB30BATh, TAXKE €CIU Y Hee OyAyT apyrue
ITOJIE3HBIE CBOMCTBA,

» Tecmupyemocmo (testability) u koppekmupyemocms. TecTupoBanue pasjaensieTcs Ha
aemoHoMHOe, KOTJIa TpOBepsAeTcs paboTa OTAENbHBIX MOJyJelH (KOMIIOHEHTOB), U
KOMNIEKCHOe, KOTJa TPOBEPSACTCS MPaBHIBHOCTH COBMECTHOM pPabOThI COCTABHBIX
JyacTeil CHUCTEMBbI, TpPH 3TOM 0Co000e BHHUMaHHWE YIEISIETCS B3aHMOJICHCTBUIO
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KOMITOHEHTOB. TECTHpPOBaHWE MMPOTpPaMM M TPOBEPKA WX KOPPEKTHOCTH — YacTO
Hanbosiee 00beMHast pabora, yeM MX Hamucanue. [IIoXyro mporpaMmy HEpPEIKO Jierde
ClIeNIaTh 3aHOBO, YeM BBITIOJIHMTH TECTUPOBAHUE U KOPPEKIIUIO.

» Omnasxcusaemocms (debuggability). Iloutm BO Bcex yXKe OTTECTHPOBAHHBIX
nporpaMMmax I03)Ke HaXOISATCS OMIMOKM WM BO3HHKAIOT IOTPEOHOCTH BHECTH
UCIIpaBJicHHs. B oTiMume OT TeCTUpOBaHHMS, KOTOPOE CIYXKHT JIUIIb JUIsS YCTAHOBJICHHS
(akra CyniecTBOBaHHMsS OMIMOOK, OTIaJKa HEOOXOMMMa WX [UIS JIOKAIH3alH |
ycTpanenusi. IIporpammbl HYKHO CO3[aBaTh TaK, YTOOBI MO37HEC OBLUIO MPOCTO
JIOKQJTM30BaTh M UCIIPABHUTH OIIHOKH.

» Yoooouumaemocmsv  (readability) wu  nowammnocmv  npocpamm.  Ilomumo
pa3pabOTYMKOB M JPYrHe AOJKHBI P HEOOXOJMMOCTH B COCTOSIHUH TOHSTH CMBICIT
OporpaMMbl U O3HAKOMHTBCS C TEKCTOM paboTaromux (GyHKOui (M mpouei
nokymenTaiei). C yBelIMYEHHEM CPEIHEro pa3Mepa Mporpamm Bce OoJbllee UX
KOJIMYECTBO TMPHUXOTUTCS CO3[aBaTh KOJUICKTHBHBIMH YCHJIMSMH, YeM €I OOJIbIIe
MOYEPKUBACTCS 3HAUMMOCTD YI000UYNTAEMOCTH.

2.2.5.2 Onpedenenue u naanuposanue kawecmeéa II0 OCHOBBIBACTCS Ha IOJOKCHUSIX
CTaH/apTOB B 3TOM 001aCTH, COCTABJIEHUH IJIAHOB U IrpadukoB padoT, Npoueaypax MNPOBEPKHU U
ap. Ilnan oOecnedeHuss KauecTBa BKJIIOYAET HAOOp JEHCTBUH JJIs NPOBEPKH IPOLIECCOB
obOecrieueHus KadecTBa (gepugpuxayus, earuoayus U np.) U (GOPMUPOBAHHUE TOKYMEHTa IO
YIIPABJICHUIO KAYECTBOM.

2.2.5.3 I[Inanuposanue ravecmsa o0OECTEUMBACT YIPABICHUE IMpoOIleccaMU O0eCTIeUCHHUS
Ka4ecTBa MPOYKTOB MPOEKTAa (B YACTHOCTH MMPOMEKYTOUYHBIX padOYHX MPOTYKTOB) U PECYPCOB -
NPOTPAMMHBIX, TEXHHUYECKUX, HCIOJIHHUTEIBCKUX M JIp., a TaKXKe BKIOYACT YIpPaBJICHHE
TpeOOBaHUSMU K TIpoIieccaM U MpoaykTam. [InanupoBaHue kauecTBa BKIIOYALT:

» omnpezeneHne MPOAYKTa B TEPMUHAX 3aJaHHBIX XapaKTEPUCTUK Ka4eCTBa,

» IJTaHUPOBAHUE MPOIECCOB JIJISl TAPAHTHH MOTyYSHHS TPeOYeMOro KauecTBa,;

» BBIOOD METOJIOB OIICHKH IUIAHHPYEMBIX XapaKTEPUCTHK KavyeCTBA W YCTAHOBIICHHSI

COOTBETCTBUS MPOJYKTA CPOPMYINPOBAHHBIM TPEOOBAHUSM.

B cranmapre 12207 ompeneneHsl CHeNUaTbHBIE TPOILECCH: OOECTICUCHHs] KauyecTBa,
BepU(pUKaLUH, aTTeCTalH (BaJIUAALINN), COBMECTHOTO aHaJIN3a U ayAuTa.

2.2.5.4 Jleamenvhocmu U mMeXHUKU 2apaHmMuu Kawecmeda BKIIOYAIOT: WHCIEKIHIO,

Bepudukanuio u Bamuaanuio I10.

Uncnexyusa [10 - aHanmu3 W TPOBEpKA pa3IMYHBIX NpeAcTaBiieHuil cuctemMbl u [10
(cieunukanyii, apXUTEKTYpPHBIX CXEM, AUarpamm, UCXOJHOro Kojaa u 1ip.). BeimonHsercs Ha
Bcex atamnax KL pazpadotku I10.

Lenvio uncnexkyuii siBIseTCsT OOHApY)KEHHE DPA3JIMYHBIX aHOMAaJbHBIX cocTosHuUU B [10

HE3aBUCUMBIMH  CIICHUATIUCTAMHM  KOMAHABI JKCIEPTOB HW C IIPHUBJICYCHHUEM  aBTOPOB
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IPOMEXYTOUHOTO MWJIM KOHEYHOI'O MPOAYKTa. OKCHEPTbl HMHCHEKTUPYET BBIIIOJIHEHUE
TpeGoBaHuH, HHTEP(ENCH, BXOIHBIC JaHHbIE U T.II., a 3aTeM JOKYMEHTHPYIOT OOHapy)KEHHBIC
OTKJIOHEHHS B mpoekTe. Hasnauenuem ayouma SBISiETCS HE3aBUCHMAas OLIEHKA MPOAYKTOB U
MPOLIECCOB HAa COOTBETCTBUE PETYIHUPYIOIIUM U PErIaMEHTUPYIOUIMM JTOKyMEHTaM (TIaHaM,
CTaHJapTaM H J1p.), GopMyTupoBaHHE OTYETA O CIIydasX HECOOTBETCTBUS M MPEAJIOKCHUN IS
UX KOPPEKTHUPOBKH.

Bepugurxayus I10 - mpouecc obOecrieueHus mnpaBuibHOUM peanusanuu [10, xoTtopoe

COOTBETCTBYET CIEUU(UKALUAM, BBINOJHACTCS Ha IMPOTSHKEHUH BCEro >KU3HEHHOIO IUKIIA.
Bepudukauus gaer oTBeT Ha BOIPOC, IPABUIIBHO JIM CO3/1aHa CUCTEMA.

Bamoayus - mnpomecc mpoepku  coorBerctBui [IO0  (QYHKIMOHATBHBIM U
HE(PYHKIMOHATBHBIM TPEOOBAHUSAM M 0’KUIAEMBIM MOTPEOHOCTSIM 3aKa34YHKa.

Bepudukauus u Banuganus Ha4YMHAIOT BBINOJNHATBCS Ha paHHUX cragusx KL u
OpUEHTHPOBaHbl Ha KadecTBO. OHM IJIAHUPYIOTCS U OOECIEeYMBAIOTCA ONpPEIEICHHBIMU
pecypcamMu ¢ 4eTKUM pacmpeneneHueMm poseil. [IpoBepka OCHOBBIBaeTCS Ha HCIIOJIb30BAHUU
COOTBETCTBYIOINX TEXHUK TECTUPOBAHMS U OOHAPY>KEHHs TE€X WM WHBIX JepeKToB U cOopa
CTaTUCTHKH. B pe3ynbraTe cOOpaHHBIX JaHHBIX MPOBOAMUTCS OLIEHKA MPABUIBHOCTU pean3aliiu
TpeboBanuil u padotel [10 B 3a1aHHBIX YCIOBHUSX.

W3mepenne B ananuze kaudectBa IO ocHOBBIBaeTCs Ha METpHUKax MPOJIYKTa M JIaHHBIX,
coOpaHHBIX B IIPOILIECCE CO3JIaHUS MPOAYKTA NP 3aJaHHBIX pecypcax, Ha OIEHKaX MpOIECCOB,
ITO u ero monensx, a Takke Ha JOKyMEHTUPOBAHUM M3MepeHHi. OLeHKa KauecTBa IPOAYKTa -
3TO U3MEPEHUE U OLICHUBAHNME KAUECTBEHHBIX IIOKA3aTENEH C IIOMOIIBIO JAHHBIX O Pa3HBIX THIIAX
ommnOOK U 0TKa3ax Bo Bpems TectupoBaHus [10 u ucnonHeHus Ko/ia Ha TECTOBBIX JaHHBIX. JTH
JaHHbIEC AHAJIU3UPYIOTCS, POBEPAIOTCS U UCHOJIB3YIOTCS NIPU KAU€CTBEHHOW M KOJIMYECTBEHHOMN
onenke [10.

Jns uMuTanuu paboThl CUCTEMBbI B PEKUME TECTHPOBAHUS pa3padaThIBalOTCA TECTHI C
peaibHBIMM BXOJHBIMH JAaHHBIMU JJIi TPOBEPKU MpaBuibHOCTH paboTel [1O Ha pasHbIX
¢parmMeHTax mporpamMmbl M MyTAX CJIEI0BaHUS B HUX OmNeparopoB. B mporecce TectupoBaHus
[TO obHapyxHBarOTCA pa3HOro poAa OMMUOKH (OTKa3bl, Ae(EKThl, OIUOKH U T.II.), KOJMYECTBO
KOTOPBIX B 3HAUUTEJILHON CTETIEHU MOXKET MOBJIMATH Ha MOJIy4YeHHE PaBUIBHOTO pe3ybTara.

C yyeToM THUIOB OOHAPYKEHHBIX OIIMOOK MOKHO YCTaHOBUTH HaJdW4uHe (MU OTCYTCTBHUE)
COOTBETCTBUSl PEATM30BAHHBIX M HEpeaTN30BaHHBIX (YHKIUH, 3aJaHHBIX B TPeOOBAHUAX K
cUcTeMe, a TakXKe OLEHUTh MPUHLUUIBI pealu3alud HeQyHKIHOHAIbHBIX TpeOOBaHUM
(TPOM3BOAUTENBHOCTD, HAEKHOCTH U 1p.). IIpoBOASTCS TakKe OLEHKH MPOIIECCOB YIpaBJICHUS

IJ1aHaMH, HHCHCKIOUAMH, IPpOroHaMu H T.II. Ilo »>TmM OIICHKaM IMPHUHHUMAIOTCA PCUHICHUA O
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3aBepIIEHUH pa3pabOTKH TMPOJYKTa IMPOEKTa U TMepedaye €ro 3aKka3uuky B OIBITHYIO
OKCIUTyaTallMi0 WM O HEOOXOJUMOCTH BHECEHUS HW3MEHEHMH [UIs YCTPaHEHHUs OIIMOOK,

ornpezesieHus aJIeKBaTHOCTH IUIaHOB U TpeOOBaHUH, OLIEHKU pUCKOB Ha nepenenky [10 u ap.
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3 JKU3HEHHBIN IIUKJI IPOTPAMMHOI'O ITIPOJAYKTA

OpHUM M3 KITIOYEBBIX MOHSATHH YHPABJICHUS MPOEKTaMHU, B TOM YHCIE B MPHIOKEHUH K
UHIYCTPUH TPOrPAMMHOTO OOECIeUYeHHs, SBJIACTCSA JKHU3HEHHBIN 1Mk mpoekra (Project Life
Cycle Management - PLCM).

Hemuoro ucropuu. IlosBrenue mnonHstus xu3HeHHoro nukia IIO Obpulo cBsizaHO C
KpU3HUCOM IpPOrpaMMHpPOBAHUS, KOTOPbIM HameTuics B KoHue 60-x — Hauvane 70-x romos
nporuwioro Beka. CyTh KpH3Hca COCTOsIa B TOM, YTO MPOTPAMMHBIE NMPOEKTHI BCE Yallle CTalu
BBIXOJMUTh HU3-TIOJI KOHTPOJIS: HAapyIIaJUCh CPOKH, MPEBBIMIAINCH 3aIUIAHUPOBAHHBIE OOBEMBI
(dbuHaHCUPOBaHUS, PE3yNIbTaThl HE COOTBETCTBOBAIU TpeOyeMbIM. MHOTHE IPOEKTHI BOOOIIE HE
JOBOJMJIMCH JI0 3aBepuieHus. Kpome Toro, okaszajaoch, YTO HEJOCTaTOYHO pa3padboTarhb
nporpaMMy, a HaJo €€ eIe COMPOBOXKIATh M 3Tall COMPOBOXKICHHS 4YacTo TpeOyeT OoJbiie
CPEICTB, UeM pa3paboTKa.

Curyauust Obuta BbI3BaHA POCTOM CIOKHOCTH MPOEKTOB. MacmTabbl ee HapacTaiH.
Heo6xoanMo ObUTO IPUHUMATh MEPHI UL PAJUKAIBHOTO YCOBEPIISHCTBOBAHUS MPUHIUIIOB U
MeTonoB pa3paborku [0 ¢ ydeTroM ero pa3BUTHS M CONPOBOXKACHHUSA. 3arOBOPWIIM O TOM, YTO
HaZ0 OOpaTUTbCS K OMBITY MPOMBIIIJICHHOTO MPOCKTHPOBAHUS M TMPOHM3BOACTBA, IA€ OBLI
HaKOIIJICH OMBIT YCTIEHIHOM pa3paboTKU HE MEHEe CI0XKHBIX IPOEKTOB.

MeETOH0IOTHYECKYI0O OCHOBY TPOMBIIIICHHONH HMHXEHEPHH COCTABJISET  TOHATHE
JKM3HEHHOT0 HUKJa (VK1]) uzoenus (npodykxma) kax cOBOKYRHOCHMU 8CeX Oelicmaull, Komopbuie
HA0O BbINOIHUMb HA NPOMANCeHUU 6celi «xucuznuy uzoenus. CMuICH JHCUSHEHHO20 YUKIA
cocmoum 80 83aUMOCEA3AHHOCMU 8cex 3mux Oeticmeuil. Hampumep, BBl pelInIN MOCTPOUTH
CaJIOBBI JTOMUK, MMEsS HEKOTOPBIH OMBIT CTPOMTEIBHBIX paboT. OpHUEHTHPYSCh Ha 3/ApaBBId
CMBICII, BBl KYITWJIM MaTepHaJbl, HHCTPYMEHTHI U TIOCTPOMIIHN oM. Yepes roa OH Hadall 0CelaTh
OJIHUM YTJIOM — BbI 3a0BUIM €r0 CIPOEKTHPOBAaTh U paccuuTath (pyHmameHnt. Uepes nBa roaa
JK€Ha CKasalia, 4TO JIECTHUIIA Ha MaHCapAy JOJKHA ObITh HE Ha BepaHje, Ie U TaK Majio MecTa,
a ¢ ymuisl. JlectHuma y Bac Obuta cpaboTtaHa (pyHIaMEHTaIbHO, a C YJIHUIBI HAJO0 BRIPYOATh M
NEPEKPBIBATh KO3BIPHKU — BBl HE TIPEAYCMOTPETH MOAN(HUKAIINIO KOHCTPYKIMH. Yepes Tpu roja
y Bac cropena MpoBOJIKa, KOTOpasi Obllla «HAJIEKHOY» CIPSATAHA U BaM MPHUILIOCH CHUMATh BCIO
OOJUIIOBKY, KOTOPYIO BBI «HaJeKHO» IpubuBanu 100 MM TBO3ISMU — BBl HE MPEAYCMOTPENU
PEMOHTONPUTOAHOCTh. Ecim OBl BBl M3HAYAILHO PACCMATPUBAIA CTPOUTEIBCTBO C TMO3HUIMU
KM3HEHHOTO IWKJA, TO Ha JTamax MPOEKTUPOBAHHS M CTPOUTEIHCTBA BBl TMOAYMald OBl O

HaaCKHOCTH, MO,I[I/I(I)I/IL[I/IpyCMOCTI/I U PEMOHTOIIPUT'OJHOCTH.
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Nrak, ®KU3HEHHBIN UK IPOMBILIJIEHHOTO U3/1EIIN:

» TOCJeNOBaTeIbHOCT JTanoB (a3, craamid): MPOSKTHPOBAHHS, W3TOTOBJICHUSI
oOpasla, opranusaiysi IPOU3BOJCTBA, CEPUIHHOE MPOU3BOACTBO, AKCILTyaTallus,
PEMOHT, BBIBOJI U3 IKCIUTyaTall1uu;

» COCTOSILIMX U3 TEXHOJIOTHYECKHX MPOIECCOB, ICHCTBUI U ONepaluii.

Opranuzanys NpOMBIIIJIEHHOTO NIPOU3BOJCTBA C MO3UIMM JKU3HEHHOT'O IMKJa I03BOJISET
paccMaTpuBaTh BCE €0 ATalbl BO B3aUMOCBSI3H, YTO BEJIET K COKPAILIEHUIO CPOKOB, CTOUMOCTHU U
Tpyzo3arpar.

Bnepseie 0 xuzHenHoMm mukie 110 3aropopuiu B 1968 r. B Jlonmone, rae cocrosiiach
BCTpeua 22-X pyKoBojauTenei mpoektoB no paspaborke I1O. Ha BcTpeue aHanm3upoBaiuch
npo0JieMbl U MEPCHEKTUBBl MPOEKTUPOBAHHUSA, pa3pabOTKU, PacHpOCTPAHEHHUS M MOJIEPHKKU
nporpamM. [IpuMensitoruecss mMpuHIUIB U MeToAbl pazpadboTku [IO TpeGoBanu MOCTOSHHOTO
yCcOBepIIeHCTBOBaHUsA. MIMEHHO Ha 3TO#l BCTpeue Oblia MpeasioskeHa KOHUEHIUS >KU3HEHHOTO
rukia [1O (SLC — Software Lifetime Cycle) kak mocieoBaTeIbHOCTH IIAr0OB-CTAINI, KOTOPBIC
HE00XO0IMMO BBIIIOJHUTH B Mpoliecce co3aanus u skcruryatanuu 110.

Bokpyr stoit xonuenuuu Obuto mMHOro criopoB. B 1970 r. V.V. Poiic (W.W. Royce)
MpOU3BENl HACHTU(DUKALNUIO HECKOJBbKUX CTaJWid B TUIUYHOM IUKIE W OBUIO BBICKAa3aHO
MPEOJIOKEHNE, YTO KOHTPOJIb BBIMOJIHEHUS CTaJAUN MPUBEAET K MoBbIeHUI0 kayecTBa [10 u
COKpAILEHUIO CTOUMOCTH pa3paboTKu.

OcHoBHBIM cTaHgapToM, pernameHtupyomuM koHuenuuwo JKI[ TIC, cran cranpapr
ISO/IEC 12207 - Information Technology - Software Life Cycle Processes, pazpaboTanHbiii B
1995 (B Poccun on u3Becten kak ['OCT 12207. IIpouecchl )KU3HEHHOTO LUKJIA TPOrPaMMHBIX
Cpe/ICTB).

Cranpapt ISO 12207 pa3pabarbeiBajcsi ¢ y4eTOM JIy4IIErO MHPOBOIO OINBITA Ha OCHOBE
BBIILICIIEPEUNCIICHHBIX ~cTaHapToB. OCHOBHBIMH pe3yibTaramu craHgapra [SO 12207
SABIISIOTCS:

— BBeJIeHHE €IUHON TePMHUHOJIOTHHU MO pa3zpaborke u npumeneHuto 110 (mpenHazHaueH

HE TOJBKO /s pPa3pabOTYMKOB, HO W JUI1 3aKa34yMKOB, IIOJIb30BaTeNIel, BCEX

3aMHTEPECOBAHHBIX JIMII);

— pazgenenue noustuit XKII [TO u mogenm XKI I1O. XKL ITO B ctangapTe BBOIUTCS Kak

MOJIHAs COBOKYIMHOCTh BCEX MPOIECCOB U JCHCTBUM MO co3AaHuio U npuMmeHeHuro 110,

a mozenb XL — xoHkpeTHbIil BapuaHT opranuzauuu KL, o6ocHOBaHHO (pa3yMHO)

BBIOpPAHHBIN JJIs1 KQXKJI0TO KOHKPETHOTO Cllyyasi,

— onucanue opranuzanuu XL u ero cTpyktyps! (poueccos);
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— BBIJICJICHHE TIPOIIecca aJanTaliy CTaHAapTa JJIs MOCTPOCHUS KOHKPETHBIX MOeei

XKII.
3.1 Cranpaapr ISO 12207. OcHoBHbIE oOnpe/ie/IeHus

Ilpozpammustii npodykm (software product) - Habop MAITUHHBIX TIPOTPaMM, IPOLEAYP H,
BO3MO)KHO, CBSI3aHHBIX C HUMH JJOKYMEHTAIIUU U TAHHBIX.

Kusnennwviii yuxkn ITII (software life cycle) — sTto HempepwIBHBIM MpoIiecC, KOTOPBIH
HAYMHACTCS C MOMEHTA TIPUHSATHUS PEIICHUS O HEOOXOIMMOCTH €T0 CO3/IaHUs U 3aKaHYMBACTCS B
MOMEHT €T0 MOJIHOTO U3BATHS U3 IKCIUTyaTallUu.

Ilpouecc (process) - HaOOp B3aMMOCBSI3aHHBIX pabOT, KOTOpPbIE MPeoOPa3yIOT UCXOTHBIC
JAaHHBIC B BBIXO/HBIE PE3YJIbTATHI.

Opzanuzayusn KI] IIIl - COBOKYIHOCTb MPOIECCOB, KAXABIA M3 KOTOPBIX pa3OUT Ha
JIEUCTBHUSI, COCTOSIIINE U3 OTAETBHBIX 3a/a4.

Cmpykmypa (apxumexmypa) KI] I11I - nepedyeHb NpoueccoB, IEUCTBUI U 3a1a4.

B obmeMm cnyyae, >KU3HEHHBIH IUKI OMPEAENSETCS MOOenbio U ONMUCHIBaeTCs B Qopme
memooonoeuu (Meroaa). Moodens WM TapagurMa  JKU3HEHHOTO IHMKJIA  OMpeaesseT
KOHIIETITYaIHBIM B3IJISII HAa OpPraHU3AIMI0 KU3HEHHOTO IMKJIA W, YacTO, OCHOBHBIE (ha3bl
JKU3HEHHOTO LHMKJIA M TMPUHLUIIBI MEepexoja MexXAy HuMu. Memooonocus (memoo) 3anact
KOMIUIEKC paboT, WX JAeTalbHOE COJAEp)KaHHWE U POJEBYI0 OTBETCTBEHHOCTH CIEIMAMCTOB Ha
BCEX JTamax BBIOPAHHOW MOJIENU >KM3HEHHOTO ILIMKIIA, OOBIYHO OMpEeNeNsieT U caMy MOJEINb, a
Takxe pekomenayer npaxmuxu (Dest practices), mosBossroniue MakCUMaabHO 3()(eKTHBHO
BOCIIOJIb30BAThCSI COOTBETCTBYIOIIEN METOIOJIOTUEN U €€ MOJIEIIBIO.

Mooenv rHcusnenHo20 WUKIA - CTPYKTYpa, COCTOsIIas M3 MPOIECCOB, pabOT M 3ajad,
BKJTIOYAOIIUX B ce0s1 pa3paboTKy, SKCIuTyaTanuio u cornpoBoxkaenue [1I1, oxBaTpiBaromas »u3Hb
CHCTEMBI OT YCTAaHOBJICHHS TPeOOBAaHUM K HEH 10 IPEKPAIICHHS €€ UCTIOIb30BaHMS.

['oBOpsi <«GKU3HEHHBIM LMK Mbl, B TEPBYID OYEpEellb, IMOJIPA3yMEBAEM «MOJIEIb
JKU3HEHHOro IukiIa». Hecmorps Ha nanHoe B craHpaprax 12207 omnpeneneHue Mojaenu
JKU3HEHHOTO IIMKJIIA, BCE K€, MoOdelb 4Yalle TMOApasyMeBaeT WMEHHO OOwull NpuHyun
opranuzanuu KL, yem neTanmu3aruio COOTBETCTBYIOMMX padoT. COOTBETCTBEHHO, ONPEACIICHHUE
¥ BBIOOp MOJENH, B TIEPBYIO OuUepeib, KacaeTcs BOMPOCOB OMPEACICHHOCTH M CTaOMIBHOCTH
TpeOOBaHUM, JKECTKOCTH M JETATM3UPOBAHHOCTH IJIaHa padoT, a TaKXKe YacTOTHl COOPKHU
paboTaronux BepcHii co3aaBaeMon MPOrpaMMHOM CUCTEMBI.

Cxott AMOmep (Scott W. Ambler) [Ambler, 2005], aBTop KOHIIETIIINIA ¥ MMPAKTUK THOKOTO

moxaenupoBanus (Agile Modeling) n Enterprise Unified Process (pacmmupenue Rational Unified
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Process), npemmaraer  cienyrolMe€ ~ ypOBHM — KMU3HEHHOIO  IMKJIA,  OIpEAesieMble
COOTBETCTBYIOIIUM COJIepKaHHeM paboT (cM. pucyHok 3.1):
» JKusnennwli mwmkn pa3pabotku [1O - mpoekTHas AesITeNbHOCTh O pa3paboTke U
Pa3BEPTHIBAHUIO IPOTPAMMHBIX CUCTEM.
» Kusuennwri mmkn IIC - BkiIrodaeT pa3paboTKy, pa3BepThIBAHUE, MOJACPKKY H
COIIPOBOXICHHUE.
» XKwuznennsnii nukn UT - Bkimtouaet Bero nesrenbHocTh U T-nenapramenta.
» OJKW3HEHHBI LMK OpraHu3aluu/OM3HEcCa - OXBAaThIBACT BCKO  JIEATEIHLHOCTH
OpraHU3alMH B LIEJIOM.

XunzHeHHBIA UMKN opraHMzaunn/GnzHeca

XXW3HeHHBIA UMKN
MHOPMALUMOHHBLIX TEXHOMOrMA

JKM3HEeHHEIN UMKN cUCTeMBl

XHzHeHHBIA UMKN

paspaboTku

Pucynok 3.1 - ConeprkaHue 4eThIpex KaTeropuii )U3HEHHOTO IHKJIa T0 AMOepy
B pgamnom xkxonTekcte, SWEBOK omnmceiBaeT 001aCTH 3HAHHMH JICUBHEHHO2O UYUKILA
cucmembl U JHCU3HeHHo20 yukna paspabomxu I10. B cBow odepenb, Kak YIMOMHUHAETCS B
SWEBOK, ognum u3 (QyHIaMEHTaTbHBIX B3TJISA0B HA KU3HEHHBIA LUKI SIBISIETCS CTaHIApT

nporeccos xkuzHenHoro nukia ISO/IEC, IEEE, TOCT P MCO/M3K 12207.
3.2 Cranpapr 1SO 12207. Ipoueccor KIJ

[lens pa3paboTkM JaHHOTO CTaHmapTa ObUTa oOmpeneNieHa KakK Co3/laHue OOIIero
dpeiiMBOpKa 1O OpraHW3aliyd JKU3HEHHOTO IIMKJIAa TPOTPAMMHOTO OOECIeUYeHUs s
dopmupoBanus obmero monmmanus JKI[ I1O Bcemu 3aMHTEPECOBAHHBIMH CTOPOHAMHU U
y4acTHUKAaMHU Tporiecca pa3paboTKu MPHUOOPETEHHs, MOCTaBKHU, DKCIUTyaTalllH, MOAIEPKKA H
COTIPOBOXCHUSI TMPOTPAMMHBIX CHCTEM, a TaKKe BO3MOXXHOCTH YIPABICHUS, KOHTPOJIS U
COBEPIIICHCTBOBAHUS MTPOIIECCOB KU3HEHHOTO ITUKJIA.

Jannsiii crangapt onpenenset XKL kak cmpyxmypy dexomnozuyuu padom. Jleranuzanus,

TEXHUKA U METPUKH TPOBEICHHS pabOT — BOMNPOC MPOrpaMMHON HMHkKeHepuu. OpraHuzanus
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MOCJIEI0BATENBHOCTH PA0OT — MOJIENb KU3HEHHOTO 1MKJIa. COBOKYITHOCTh MOJIENIEH, POLIECCOB,
TEXHUK M OpPTaHU3aIlMH IPOCKTHOH TPYIIBI 334al0TCsA MeToJoJoruei. B gactHocTH, BBIOOp U
NPUMEHEHHE METPUK OILEHKM KayecTBa MPOTPaAaMMHON CHUCTEMBbI U IPOLECCOB HAXOIATCS 3a
pamkamu ctanaapta 12207, a KOHUENIMS COBEPIICHCTBOBAHUS MPOIIECCOB pacCMaTpPUBAETCS B
crangapte ISO/IEC 15504 «Information Technology - Software Process Assessment» («Omenka
IPOIIECCOB <B 00JaCTH> MPOTPAMMHOTO 00CCIICUCHUS).

Cranpgapr ISO 12207 onpenenser opranuzauuto JKI[ mporpamMmMHOro mnpoaykra Kak
COBOKYITHOCTh 17 mMpOIECCOB, KaXKIbIH W3 KOTOPBIX pa3OUT Ha JAEWUCTBUA, COCTOSIIIME U3
OTHENbHBIX 3amady. B coorBerctBum ¢ HuM Bce npouecchl XKL pendarca Ha Tpu rpymnmsl
(pucynok 3.2):

» ocnosnuwie (Primary Processes);
» ecnomozamenvroie (Supporting Processes);

»  opeanuszayuonnsie (Organizational Processes).

3aka3
JlokymeHTHpOBaHUE

YmpasieHue
KOHbUTYypaIuei

ITocTaBka

Pazpabotka

OKcIulyaTanus

ObecnieueHne
KayecTBa

ConpoBokaeHHE

Bepudukanus
m
YnpasneHue

CoBMecTHas! OIIEHKa

YcoBepuieHCTBOBaHHE

Il
|

Co3snanne
HH@pPAa D yPBL

Paspemenne
npobaem

OO0y4eHue

Pucynok 3.2 — Crpykrypa npoueccos XL ITO
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OTnenbHO OmMMCaH IMpOLEcC aJanTallly CTaHAApTa, COAEpKAIlMii OCHOBHBIE pabOTHI, KOTOPHIE

JOJDKHBI OBITh BBIIIOJIHEHBI Ipu aganTaiguu HACTOAIICTO CTaHAapTa K YCJIOBHAM KOHKPETHOI'O

MMpOrpaMMHOI0 IMPOCKTaA.

CrangapT OTMEYaeT, 4YTO BCe pabOThl MPOBOMITCS C HWCIONB30BAHHEM MPOEKHIHO20
nooxo0a W Mo2ym nepecekamvpcsi O 8pemeHu, T.e. IPOBOAUTHCS OJHOBPEMEHHO WU C
HaJIOXKEHHUEM, a TAKXKE MOTYT MPEATOaraTb pekypcuio u pasouerue Ha umepayuu.

K YUCIIY OCHOBHbBIX npoUuecco6 OTHOCATCH:

>

>

>

3akaz. Onpenenser paboThl M 3aJaud 3aKa3yMka, TO €CTb OpPraHU3AIMM, KOTOpas
pUOOpeTaeT CUCTEMY, IPOrPAMMHBII POIYKT WM IPOTPAMMHYIO YCIIYTY, CBA3aHHYIO
c IIO, Ha oOcHOBE KOHTPAaKTHBIX OTHOIIEHUI: HMHUIUUPOBaHHE (IIOArOTOBKA);
[IOJIFOTOBKA 3asiBKU Ha MOAPSA; MOATOTOBKA U KOPPEKTUPOBKA JJOTOBOPA; MOHUTOPUHT
MIOCTABILMKA; IPUEMKA U 3aKPBITUE 10T OBODA.

Ilocmaska. Omnpenensier paOOThl MOCTABIIMKA, TO €CTh OpraHU3allud, KOTOpas
MIOCTAaBIISIET CUCTEMY, MPOTPaMMHBIN MPOAYKT WM MPOTrPAMMHYIO YCIYTy 3aKa3uyHKy.
PaboTpl Takke MPOBOMATCS C KCIOJB30BAaHHEM MPOCKTHOTO IMOAXO0Ja (CM. BBINIE,
JIOTIOJIHUTENbHBIE pa0OThI: BHIIIOJIHEHNE U KOHTPOJIb; IPOBEPKA U OLIEHKA).
Paspabomrka. Onpenenser paOoTbl pa3pabOT4MKa, TO €CThb OpPraHU3alUHU, KOTOpas
NPOEKTHUPYET U pa3zpabaThIBa€T NPOTPaAMMHBIM MPOIYKT: ONpeAeTeHHEe IpoLecca;
aHaJI3 CHUCTEMHBIX TPeOOBAaHUM; MPOEKTUPOBAHME CUCTEMBI; aHAINU3 TPeOOBaHUH K
MIPOrpPaMMHBIM CPEICTBaM; MPOEKTUPOBAHHE MPOrPaMMHOM apXHUTEKTYpHhI; JETalbHOE
NPOEKTUPOBAaHME  TPOTrPaMMHOM  CHUCTeMBbl  (TEXHHMUYECKOE  IPOEKTUPOBAHHE
NPOrpaMMHBIX CPEJCTB); KOAMPOBAaHWE M TECTUPOBaHHE (IPOTrPaMMHUPOBAHUE U
TECTUPOBAaHUE NMPOTPAMMHBIX CPEJCTB); MHTErpalusi MporpaMMHON cucTeMsbl (cOopka
MIPOrPaMMHBIX CPEJACTB); KBaIM(PUKALMOHHBIE HCIBITAHUS IPOrPAMMHBIX CPEJCTB;
MHTETpalusi CUCTEMBI B IEJIOM (COOpKa CHCTEMBI); KBAIM(UKAUOHHBIE HCIBITAHHS
CHCTEMBI, yCTaHOBKa (BBOJA B JeicTBue);, obecrieueHHe TNPUEMKH IPOrPaMMHBIX
CPEACTB.

Oxennyamayus. Onpenensier paOOThl oleparopa, TO €CTb OpraHU3allM, KOTOopas
o0ecreynBaeT H3KCIUTyaTalMOHHOE OOCITyKMBaHHE BBIYUCIUTEIBHOW CHCTEMBI B
3aJlaHHBIX YCIOBUSIX B HHTEpecax II0JIb30BaTElIe: OINpeAeNeHUue IpolLecca;
OTEpaIlMOHHOE TECTUPOBAaHUE (DKCIUTyaTallMOHHBbIE MCIBITAHUS); OSKCIUTyaTalus
CUCTEMBI; TIOJJIepHKKa MOJIb30BaATENS.

Conposooicoenue. Ompenenser pabOThl IMEpPCOHANIA COMPOBOXKICHHS, TO €CTh

opranu3anuvu, KOTopad MPEAOCTABIACT YCIYIrd IO COIMPOBOXKACHUIO MPOrpaMMHOTO
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MPOAYKTa, COCTOSIIIME B KOHTPOJHUPYEMOM HM3MEHEHHH IPOTPAMMHOIO MPOAYKTa C
LEJIBI0 COXPAHEHUSI €ro MCXOJHOTO COCTOSIHUSA U (DYHKIIMOHAJIBHBIX BO3MOXXHOCTEH:
onpejiefiecHue IMpolecca; aHaliu3 NpoblieM W W3MEHEHUN; BHECEHHE W3MEHEHHMIA;
IIPOBEpKa U MpHUEMKa IPU COMIPOBOXKICHUHN; MUTpAIUs (IIEPEHOC); BBIBOJ POTrPaAaMMHOI
CUCTEMBI U3 IKCILTyaTalluK (CHATHE C SKCIUTyaTalluu ).

Bcnomozamenvnovimu npoyeccamu siBISIIOTCS:

»  Jloxymenmuposanue. Onpenenser paboThl MO ONMUCAHUIO0 HHPOPMAIINH, BBIJABAEMON B
MIPOLIECCE KU3HEHHOTO IHKJIA.

»  Vnpasenenue kongpueypayueii. Onpenenser paboThI IO YIIPABICHUIO KOHPHUTYpaIieH.

» Obecneuenue kauecmsa. Onpenenser pabOThI MO0 0OBEKTHBHOMY 00SCIEYCHHIO TOTO,
9TOOBI TMPOrpaMMHBIE MPOAYKTBI M IPOLECCHl COOTBETCTBOBAIM TpPEOOBAHUSIM,
YCTaHOBJICHHBIM JUIS HHUX, U PEAIM30BBIBATNCH B PaMKaX YTBEPXKICHHBIX IJIAHOB.
CoBMecTHBIE aHANIU3bl, ayJUTOPCKUE MPOBEPKH, BepUUKALUsi U aTTeCTallds MOTYT
MCTIOJIH30BATHCS B KAUECTBE METOJIOB 00ECTICUSHHSI KaueCTBA.

» Bepugurayus. Onupenenser paboThl (3aKa3urka, IMOCTABIIMKA WJIH HE3aBUCUMOM
cTopoHsl) 1o Bepuuxarmu I111 mo mepe peanuzanuu NporpaMMHOTO MPOEKTA.

» Ammecmayus. Omnpenenser paboThl (3aKa3yuKa, IOCTABIIUKA WJIM HE3aBHUCUMOU
CTOPOHBI) IO ATTECTAI[UH TPOTPAMMHBIX MTPOJIYKTOB IMTPOTPAMMHOTO MPOEKTA.

» Cosemecmuwiti anaaus. Onpenenser pabOTHl MO OIEHKE COCTOSHHUS W PE3YJIbTaTOB
Kakoh-mubo paboTbl. JlaHHBIA NPOLIECC MOXKET HCHOIb30BAThCA JBYMS JHOOBIMU
CTOPOHAMHM, KOTJa OJHAa W3 CTOPOH (IIPOBEPSIONIAsi) MPOBEPSET JIPYI'YI0 CTOPOHY
(mpoBepsieMyl0) Ha COBMECTHOM COBEILaHUU.

»  Ayoum. Onpeznensier pabOTHI IO ONPEACICHHIO COOTBETCTBHUS TPEOOBAaHUAM, TUTAHAM U
n0roBopy. JlaHHBIN MpOIlecC MOKET MCII0JIb30BaThCs BYMsI CTOPOHAMM, KOTJ1a OJHA U3
CTOPOH (IIpOBEpsIOLIas) KOHTPOJIUPYET MPOrpaMMHBIE POITYKTHI MM pabOThl APYroi
CTOPOHBI (ITPOBEPSAEMOIA).

» Pewenue npoorem. OnpeaenseT MpoIecc aHaanu3a U yCTPAaHCHUS MpoOiieM (BKITIOYast
HECOOTBETCTBHsI), HE3aBUCUMO OT HMX XapakTepa M HCTOYHHKA, KOTOpbIE OBLIH
OOHapy>KEHBI BO BpEMs OCYILECTBIIEHUS pa3pabOTKH, SKCIUTyaTalluu, COIMPOBOMKIACHUS
WIH APYTHX TPOIIECCOB.

Op2anu3ayuoHHbIMU RPOYECcCamu SBISIOTCA:

» Vnpaenenue. OnpenenseT OCHOBHbIE paOOTHI 1O YIPABICHUIO, BKIIIOYAs yIIPaBICHUE

IMPOCKTOM, IIPU pCain3alluv MPOLECCCOB )KU3HCHHOI'O ITUKIJIA.
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» Cozoanue ungppacmpykmypol. Onpenenser OCHOBHbIE pabOThI IO CO3AaHUI0 OCHOBHOU
CTPYKTYPBI IpoOIlecca >KU3HEHHOTO IIUKIIA.

» Vcosepuwencmeosanue. OnpenenseT OCHOBHbIE paOOThl, KOTOpPbIE OpTaHHU3aIHUs
(3aka3uuKa, MMOCTaBILKKa, pa3paboTurKa, oneparopa, NepcoHaia COMPOBOKICHUS WIN
aMUHUCTpaATOpa JPYroro Mmpolecca) BBHIIOIHSIET MPU CO3JaHUU, OLICHKE, KOHTPOJIE U
YCOBEPILIEHCTBOBAHUH BBIOPAHHBIX ITPOLIECCOB KU3HEHHOTO IUKIIA.

» Oobyuenue. OnpenensieT padOThI 0 COOTBETCTBYIONIEMY O0YUCHHUIO MEPCOHAA.

JlepeBo MpoOIECCOB KU3HEHHOTO LHKJIA MPEACTABISET COOOH CTPYKTYpPY AEKOMITO3UIIUU
JKU3HEHHOT0 IMKJIa Ha COOTBETCTBYIOLIWE IMpolecchl (IPymHmbl MPOLECCOB). /lekomnozuyus
npoyeccoe CcmMpoumcsi Ha OCHOBE OBYX BANCHEUWUX NPUHYUNOG, ONPeOeriaioujux npasuia
pazbuenus (partitioning) HCusHeHHO20 YUKIA HA COCMABIAIouue nPoyeccol. ITA HPUHUUNDL.

MoayJabHOCTH

— 3aJIa4¥ B MPOIIecce SBISIOTCSA (YHKITMOHATBLHO CBSI3aHHBIMU;

— CBiA3b MCXKAY IIpouecCaM - MUHUMAJIbHA,

— ecnu (YHKIHS HCIONB3yeTcss Oojiee, YeM OJHHM IIPOLIECCOM, OHAa cama SBISIETCS
IIPOLIECCOM;

— ecimu Ilpouecc Y wucnomb3yercs IIpomeccom X m tonpko um, 3HauuT Ilpoumecc Y
MIPUHAIJICKUT (SIBISIETCS €r0 YacThio WM ero 3anadeii) [Ipomeccy X, 3a HCKIIOUeHHEM
Clly4aeB MOTEHIIMAIBHOTO ucmonb3oBaHusi I[Ipomecca Y B Apyrux mporeccax B
Oyymiem.

OTBeTCTBEHHOCTH

— Ka&XJBIH MPOIIeCC HAXOUTCS MOl OTBETCTBEHHOCTHIO KOHKPETHOTO Jnlia (YIpaBsieTcs
W/WJIM KOHTPOJIUPYETCS] WM), OMPESICHHOTO IS 3aJaHHOTO >XU3HEHHOTO IIMKJIA,
HampuMep, B BUJI€ POJIH B IPOCKTHON KOMaH/IE;

- CI)YHKIII/ISI, YbH 4YaCTU HaxXOoOATCA B KOMIICTCHIUHW PAa3JIMYHbIX JIMI, HE MOXKCT
paccMaTpuBaThHCS Kak CaMOCTOSTEIBHBIN TpoIiece.

Mooenv oncusnennozo wukna pazpadbomku II0 ABiIseTCS €IUHCTBEHHBIM BHJOM
npolecca, B KOTOpOM MPEeCTaBJIeH MOPSAIOK €ro ocyllecTBiIeHHus. Moienb )KU3HEHHOTO UK
pazpabotku [IO (Software Life Cycle Model, SLCM) cxemMaTuyeckun OOBSICHSET, KaKUM
00pa3oM OYAyT BBIMIOIHATHCS JIEUCTBUA MO pa3paboTKe MPOrpaMMHOTO MPOIYKTa, TOCPEICTBOM
OTHCAHUS «IIOCIIEIOBATENILHOCTH» ATUX JelcTBUi. Takas mocienoBaTeNbHOCTh MOXKET OBITh
WM He ObITh JTMHEHHOM, MOCKOJIbKY (ha3bl MOTYT CI€A0BaTh APYT 3a JAPYTroM, MOBTOPSATHCS WU
MPOUCXOANTh OfHOBpeMeHHO. Ha pucynke 3.3 mpexacraBiieHa mpoctas 00OOIICHHas cxema

nporecca.
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[Ipomecc JKU3HEHHEBIN [TUKIT
®da3za [Tnan Crenudpukanus PazpaboTka DKcruTyaTanus
N Pa3pabotka TectupoBanue TectupoBanue
[elictBue > Kon p >
MIPOEKTa MOJTyJIsA CHCTEMBI

ITnansr
TECTUPOBAHUS,
pe3ybTaThI
TECTUPOBAHUS

IImansr
TECTUPOBAHUS,
pe3ynbTaThl
TECTUPOBAHUS

IToka3arenn
LOC

Pucynok 3.3 - . O6001enHas cxema mpoiecca

OO6mas uepapxust (I€KOMIO3UIMS) COCTABHBIX AJIEMEHTOB >KH3HEHHOTO ITUKJIA BBITJISIIAT

CIIeIYIOIMM 00pa3oM (pUCYHOK 3.4):

I'pynna mporeccon

ITpoueccor

A 4

PabGorer

A 4

> 3agaun

Pucynok 3.4 - Uepapxus cOCTaBHBIX 3JIEMEHTOB XKM3HEHHOT0 1ukia [111

B ob0mem ciyuae, pazbmeHue mnporecca 0a3upyercss Ha LIMPOKO PaclpoCTPaHEHHOM
PDCA-uyuxkne:.
» «P» - Plan — ITnanupoBanue;
» «D» - Do - BrinosiaeHue;
» «C» - Check - IIposepka,
» «A» - Act - JleiictBue (peakius).
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3.3 Moagean xusHennoro nukiaa [T

Tunosass Mojienp MNPOLECCOB >KU3HEHHOTO IMKJIA CIOKHOM CHCTEMBl HAUYMHAETCS C
KOHYenyuu uoeu cucmemvl WIM TOTPEOHOCTH B HEH, OXBaTbIBACT HNPOEKMUposaHue,
paspabomky, npumenenue U conpogodicoeHue CUCTEMbl, U 3aKaHUYMBACTCSI CHATUEM CUCTEMBI C
sKcIuTyatanuu. IlporpaMMHbIe CpeacTBa CIyKaT Ui BBINOJHEHHS ONPEACICHHBIX (YHKUIUN
CHCTEM Ha KOMIbIOTepax. Mojenb >XKU3HEHHOTO IIMKJIA CHCTEMBl OOBIYHO Ppa3JENAOT Ha
NI0CJIEI0BATENbHBIE TIEPUO/IBI PEATU3ALUY - CIAOUU WU 21anbl.

Kaxp1ii mogo6HbIM neproj] BKI0YaeT OCHOBHBIE Pealu3yeMble B HEM MPOLECChI, pabOThI
U 33/1a4M, TPU 3aBEPIICHUN KOTOPBIX MOXKET NMOTpeOOBaThCs NEPEXo K CIEAYIOLUIEMY NEpHOaY
peamuzanuu. O6wyro mMooenb HCUHEHHO020 YUKIA CIOXKHOM CHUCTEMBbl OOBIYHO DPa3JeisIlOT Ha
CIIEyIOIIME€ OCHOBHBIE 3Talbl C MOCIHEAYIOUIEH afanTauued KakJIoro U3 HHUX B MOJEIH
’KU3HEHHOTO LIUKJIa KOHKPETHOM cucTemsl [2]:

» ompeJeleHne MOTpeOHOCTEH;

» HCCIENOBAHUE U OTIMCAHNE OCHOBHBIX KOHIICTIIINH;
» TIPOEKTHPOBaHHE U pa3paboTKa,

» UCHBITaHUS CUCTEMBI;

» CcO3/1aHHe ¥ ITPOU3BO/ICTBO;

» pacmpocTpaHEHHE U TPOJIaxKa;

» DKCIUTyaTaIus;

» COIPOBOX/ICHHE K MOHUTOPUHT;

» CHSTHE C DKCIUTyaTaluu (YTHIH3aLus).

KpynHoMaciiTaOHbIE  KOMIUIEKCHI ~TPOTPaMM  SIBJISIFOTCS  KOMITOHEHTAaMH  CHUCTEM,
peaTM3yIOMUMH  OOBIYHO WX OCHOBHBIE, (DYHKIIMOHAIBHBIE CBOWCTBA, YBEIWYHBAIOIIUMHU
CJIO)KHOCTh M CO3JAIOIIMMH TPEANOCHUIKH JJIS MOCIEeNYIOIUX H3MEHEHUH HX >KU3HEHHOTO
mukina. Peanuzamus KL, merononoruu ynpasieHuss U u3meHeHus [IC 3aBHCHT OT MHOTHMX
(bakTOpoB, OT TepCOHANa, TEXHWYECKHX, OPTraHW3allMOHHBIX M JIOTOBOPHBIX TpPeOOBaHWH W
CIIOKHOCTH TMpOeKTa. MHOXKECTBO TEKYIIUX COCTOSHUH W MoAM(HUKAIUN KOMIOHEHTOB
cnoxuplx [IC MeHemkepam HEOOXOAMMO YHOPSAOYMBATH, KOHTPOJIMPOBATH UX pa3BUTHE U
OpUMEHEHHE Yy4YaCTHUKaMHU TpoekTa. OpraHu30BaHHOE, KOHTPOJIMPYEMOE U METOAUYHOE
OTCJICKMBAHHUE TUHAMUKN W3MEHEHHH B )KU3HEHHOM IIMKJIE TIPOTPAMM U JaHHBIX, HX CIIA)KEHHAs
pazpaboTKka NpU CTPOroM Yy4eTe U KOHTPOJIE KaXKIOr0 HW3MEHEHHUs, SBISETCS OCHOBOMU
3(QPEKTUBHOTO, TMOCTYNATEIBHOIO Pa3BUTHS KKIOW KPYIHOM CHCTEMBI Memooamu

npocpammu oil UHJIICeHepuu.
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CymiecTByeT MHOXKECTBO MOJENEH IPOLIECCOB JKU3HEHHOIO LMKIA CHUCTEM H
OPOTPAMMHBIX CPEIACTB, HO TPU W3 HHUX B MEXKIYHApPOAHBIX CTaHAapTaXx OOBIYHO
KBATM(UUUPYIOTCA KaK (QYHIAMEHTAJbHBIC: KACKAOHAS, UHKPEMEHMHAs, 38O0NIOYUOHHAA.
Kaxngas u3 yka3zaHHBIX Mojeneil MoxeT ObITh HCHOJb30BaHA CAMOCTOSITENIBHO — HIIU
CKOMOMHHMpOBaHAa C JAPYIHMH Ui CO3/JaHUS TUOPUAHON MOAENH J>KU3HEHHOTO IIMKJIA
KOHKpETHOro npoekTa. IIpy 3ToM KOHKpETHYI0 MOJE€b XKU3HEHHOro 1ukiaa cuctemsl uiau [1C
CJIeZlyeT BBIOMpATh TaK, YTOOBI MPOLIECCH M 33/1a4H OBLIM CBSI3aHBI MEXKAY COOOM, M ONpeeTICHb

UX B3aWMOCBSI3H C NIPEIIIECTBYIOIUMH TPOIIECCaMK, BUIAMH J€ATEIBHOCTH U 3a1auamu [2].
3.3.1 Kackaonas mooens (1970-1985 2.2.)

Kiaccnueckass kackagHas MoOJENb, HECMOTPS Ha IIOJNyYEHHYIO B IIOCIEIHEE BpeMs
HETaTUBHYIO OILICHKY, WCIIPABHO CIY)XKWIA CICHUAIUCTaM I10 MPOrPAMMHOMY WHXKHHUPHUHTY
MHOTHE rojibl. [loHMMaHie ee CHUIIbHBIX CTOPOH M HEJOCTATKOB YIIydIlaeT OLCHOYHBINA aHAIn3
JPYTuX, 3a4acTyro O6osiee 3pHEeKTHBHBIX MOJIENel )KU3HEHHOTO 1IMKJIa, OCHOBAaHHBIX HA JaHHOW
mozenu [Kapnenko].

B niepBbIe rojipl MPaKTUKHM MPOrPaMMUPOBAHHUS CHavYalla 3alMChIBANICS IPOrPAMMHBIN KO/,
a 3aTeM IPOUCXOIMIIA ero OTaaaKka. OOIENPHHATHIM CUMTAIOCH ITPABUIIO HAYMHATH PaboTy HE C
pa3paboTKM IUTaHa, a ¢ OOLIEro O3HAKOMIICHHS C MpoaykToMm. be3 mmmHuX (opmambHOCTEH
MOHO OBLIO CHPOCKTUPOBATH, 3aKOJUPOBaTh, OTIAUTh U mpoTecTupoBarh [10 eme g0 TorO,

KakK OHO OyJIeT TOTOBO K BBIITYCKY. DTO HAIIOMHHAJIO MIPOIIeCC, M300paKeHHBINA Ha pUCYHKE 3.5.

Bxonbl R KoaupoBanue u tectupoBaHue Beixomnst

A
N

Jlenatb, oKa He OyJeT ClIeNaHo

Pucynok 3.5 — Moaens nporiecca «1enaTh, oka, He Oy1eT cieJIaHo»

B crpykType Takoro mporecca eCTh HECKOJIBKO HEJIOCTAaTKOB. BO-TIEpBBIX, IMOCKOJIBKY
W3HAYAJIBHO HE CYNIECTBOBAIO O(DHIIMATLHOTO MPOCSKTA WIIM aHAIN3a, HEBO3MOXKHO OBLIO y3HATh
0 MOMEHTE 3aBeplIlieHHus Mpoiiecca. Takke OTCYTCTBOBAI CIOCOO OMpeAeNeHUs] COOTBETCTBUS
TpeOOBaHUSM OTHOCUTEIHHO JOCTHKEHHS KaueCTBa.

B 1970 rony xackagHas Mojienb ObliIa BIIEPBBIC ONpeIieNieHa KaK albTePHATHBHBIN BapHaHT
Meroaa pazpabotku [1O mo mpuHIUNY Koduposanue-ycmpaneHue outubox. ITo ObUIa TiepBas
MoJielb, KOTopas ¢opMann3oBalia CTPYKTypy dTamoB pa3pabotku [IO, mpumaBas ocoboe
3HaUEHUE UCXOAHBIM TPEOOBAHMSIM M MPOCKTUPOBAHUIO, & TAKKE CO3/IaHUIO JTOKYMEHTAIlUU Ha

pPaHHUX dTarax mporecca pa3paboTKH.
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OCHOBHOI XapaKTepUCTUKON KacKaJHOTo crocola siBisieTcsl pa3dueHue Bcell pa3paboTku
Ha JTalbl, IPUYEM MEPEXO0Jl C OJHOTO 3Tama Ha CIEAYIOMIMHA MPOUCXOAUT TOJBKO TOCIE TOTO,
Kak OyJeT IOJHOCTBIO 3aBepllieHa padoTa Ha TekymeM. Kaxaplil 3Tan 3aBepliaeTcs BbITYCKOM
IIOJTHOTO KOMIIJIEKTa JOKYMEHTAIUH, JOCTaTOYHOM [uis TOro, 4roObl pa3paboTka Morija ObITh
NPOJIOJDKCHA JPYroi KoMaHmoi paspabotunkoB [27]. Ocnosa modenu — chopmMyarupoBaHHBIC
TpeOoBaHUsl B TeXHHUUECKOM 3anaHuu (T3), KoTopble MEHAThCS HE JOJDKHBL. Kpumepuii
Kavecmea pe3ynvbmama — COOTBETCTBUE MPOJYKTA YCTAHOBICHHBIM TPEOOBAHUSM.
Kackagnas monens (Bomoman — waterfall) Brximrowaer BemmosnHeHue cnenyrommx ¢as
(pucyHok 3.6):
» HccleI0BaHHEe  KOHUENUMH —  TPOMCXOTUT  HCCIENOBaHHE  TpPeOOBaHMIA,
pa3pabarbIBaeTCs BUACHUE MPOTYKTA M OIICHUBACTCSI BO3MOKHOCTB €T0 Peanu3alii;
» omnpeleileHne TPeOGOBAHUH — ONPENENSAIOTCS INPOrpaMMHBIE TpeOOBaHUS IS
IpPEIMETHOM oOnactu CHCTEMBI, IpeJHa3HaueHue, JTMHUHU MIOBEJICHMUS,
POM3BOIUTENILHOCTh U HHTEP(EHCHI;
> pa3paboTrka mnpoexkta — pazpabarbiBaeTcsi H  (OPMYIHPYETCS  JIOTHUECKH
Hocjae0BaTeNbHAs TEXHUUYECKash XapaKTEepPUCTHKA IPOrpPaMMHON CHUCTEMbI, BKJIIOYas
CTPYKTYpbl ~ JaHHbIX, apxutekrypy [IO, wuHTepdelicHble  mpeacTaBieHUs U
MpoIIeCCYaTbHYIO (AITOPUTMHYECKYIO) JIETaTU3AIIHIO;
»> peaqusammss — Odcku3zHoe omnucanne [1O mpeBpamaeTcs B TOJHOLICHHBIN
OpOTpaMMHBIA MPOAYKT. Pe3ynabTar: MCXOAHBIM KOA, 0a3a AaHHBIX M JOKyMeHTauus. B
peanu3ayy 0ObIYHO BBIACISIOT ABa dTana: peanusanuto komnoHeHToB I10 u unrerpamnmio
KOMITOHEHTOB B TOTOBBIM NpoaykT. Ha o0omx sTamax BBINONHSETCS KOIMPOBAHUE W
TECTHPOBAaHUE, KOTOPBIE TOKE MHOTIa pACCMaTPUBAIOT KakK J[Ba MMOITAla;
» IKCIUIyaTamus M MOJIEPKKA — TOApa3syMeBaeT 3alyck M TeKyllee oOecredyeHue,
BKJII0Yasl MPEJOCTaBIEeHUE TEXHUYECKOH MOMOIIHU, 00CYXeHHEe BO3ZHHUKIIUX BOIPOCOB C
MIOJIb30BATEJIEM, PETUCTPAIMIO 3allPOCOB TIOJNB30BATENsl Ha MOACPHHU3AIMI0O M BHECEHHE
WU3MEHEHHH, a TaK)Ke KOPPEKTHPOBAHNE MITH YCTPAHEHHE ONTHOOK;
» CONMpPOBOKIEHHE — YCTPAaHEHUE MPOTPaMMHBIX OMIMOOK, HEHCIPaBHOCTEH, cOOEB,
MOJICpHU3AIUS U BHECEHUE U3MEHEHUH.
OCHOBHBIMU HPUHUURAMU KACKATHOW MOJIEITN SIBJISTIOTCSI:
e CTPOTO TOCIIEIOBATEILHOE BHIMTOHEHUE (a3,
e KaxJas mnocienymoomas (a3a HauMHAETCS JHIIb TOTJa, KOTAA MOJHOCTBIO 3aBEPILEHO

BBITIOJTHEHHE MIPEAbIAYIIeH (a3bl;

96



Jlekuus Ne9 IIporpamMMHasi HHKeHePUSsT 7Kv3HeHHBbIH UK/ MPOrPaMMHOI0 MPOAYKTA

e Kaxnaas (paza mMeeT ompeelieHHbIE KPUTEPUM BXOJa M BBIXOJIA: BXOJHBIC U BHIXO/IHBIC
JIAaHHBIE;

e Kaxaas (paza MoJIHOCTHIO JOKYMEHTUPYETCS;

e TIEPEXOJl OT OAHOM (ha3bl K APYroil OCyIIecTBISETCS MOCPEACTBOM (HOopMaIbHOTo 0630pa ¢

Y4aCTHUECM 3aKa34HKa.

Hccnenosanue
KOHLIEIIAA

Ornpenenenue
TpeOOoBaHUI

A 4

Pazpaborka
MPOEKTa

y

Peanusanus

A 4

OKCIUTyaTaus u
MOJIZICPIKKA

A 4

CormpoBoXKIeHHE

Pucynox 3.6— Knaccuueckast kackaanasi cxema paszpadbotku [10

IIpenMyIecTBA M HETOCTATKH. KaCKaHHa}I MOJICJIb UMECT CICAYIOINUC npeumyniecmea.

* npocma W nousAmMHA 3aKa3zuuMKaM, TaK KakK 4acTO HCIIOJIb3YeTCsl APYTMMHU OpraHu3alusIMU
JUTSL OTCIICKUBAHUSI IPOEKTOB, HE CBA3AHHBIX ¢ pa3zpabortkoii [10;
* mpocTa U yaoOHa B IPUMEHEHUH;
* TpoIlecc pa3pabomKy BBHITIOIHIETCS HOIMANHO,
* e CTPYKTYPOU MOKET PYKOBOACTBOBATHCS JakKe CJIa00 MOATOTOBJICHHBIN B TEXHUYECKOM
TIJIaHE WUTH HEOTBITHBINA TTEPCOHAIT;
* OHa CIOCOOCTBYET OCYIIECTBICHHIO CTPOTOTO KOHTPOJISI MEHEPKMEHTA MPOEKTa;
*  K@KIYIO CTaJIUI0 MOTYT BBITIOJHSTH HE3aBUCHUMbIE KOMAHIbI (6ce OOKYMEHMUPOBAHO);
* TI03BOJISIET JOCTATOYHO TOYHO TUTAHUPOBATH CPOKHU U 3aTPATHI.
[Ipy wWcCHoNb30BaHMM KAacCKaJHOW MOJEIH Uil «HEMOAXOJSILIEro» IMPOeKTa MOTYT

MMPOSABJIATHCA CICAYIONIUC €€ HedoCmamKu.
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*  HeBO3MOJICHO 6epHYMbCs Ha OAHY WU JBe (a3bl Ha3aJa, 4TOOBI UCIPABUTH KAKYIO-JIHOO
npo0JieMy WM HEJAOCTaTOK, 3TO MPUBEICT K 3HAYUTEIHHOMY YBEIMUEHUIO 3aTpaT U cOOK0 B
rpaduke;

* uHmMeecpayus KOMIOHEHTOB, HA KOTOPOH OOBIYHO BBISBIISCTCS OOJBIIAS YacTh OIIMOOK,
BBHITIONHACTCSI 8 KOHYe pazpabomku, 4YTO CWIBHO YBEIMYUBAET CTOMMOCTH YCTPAaHCHUS
OIIHOOK;

*  3anazoviéanue pe3yibmamos, €CIH B TIPOIECCe BBIMOTHCHHS MPOEKTa TPeOOBAHUS

HU3MCHWJIUCDH, TO IMOJYYHUTCA YCTapeBH_II/Iﬁ PE3yJbTAT.

HenocraTku xackagHoi Moaenn 0co00 OCTpo NMPOSBISAIOTCA B Ciy4ae, KOrjaa TpYJHO (MU
HEBO3MOKHO) c(hopMyIHpoBaTh TPeOOBAHUS UITU TPEOOBAHMSI MOTYT MEHSTHCS B IIpOIECCe
BBIIIOJIHEHUsST MpoekTa. B 3sTtom ciyuyae paspabotka IIO wumeer mNpuUHIMIHAIBHO
UKIUYECKHUI XapakTep.

IIpumenumoctb. Kackannas mopnenb BrepBbie ueTko chopmymnupoBana B 1970 rony

Poiicom [28], Ha HavanbHOM NEpHOJIE OHA CHIrpaja BEAYIIYIO POJIb KaK METON PeryJspHOM
paspabotku cioxknoro I10. B cemuuecaTpix-BOCBMUACCATHIX Tojgax XX BeKa MOENIb ObLIa
IpUHATA Kak cTaHgapT MuHuctepctBa o6oponsl CIHA. Co BpeMeHEM HEIOCTaTKU KacKaJHOU
MOJIEJIN CTAJIM MPOSBIATHCS BCE Yallle, U BO3HUKIIO MHEHHUE, YTO OHa O€3Ha/IeXKHO yCTapena.

Mexny Tem, KackagHas MOJEIb HE yTpaTwia CBOEH axkmyalbHocmu TIPU PEUICHUH
CJIEIYIOIINX TUIIOB 3a]a4:

v TpeboBaHHMS W WX pealn3ands MaKCHMAaIbHO YETKO OINpPEICICHbl W MOHSATHBI;

WCIIOJIb3YETCSI HEM3MEHSEMOE OIPEAEIEHUE NMPOAYKTAa M BIIOJIHE IOHATHBIE TEXHUYECKHE

METOJIUKH (3a/ladyl Hay4YHO-BBIYMCIHUTEIBHOTO XapakTepa, ONEpAlMOHHBIE CHCTEMBI U

KOMIIWISITOPBI, CHCTEMbI PEAJIbHOTO BPEMEHHU YIPABICHUSI KOHKPETHBIMU 0ObEKTaMM );

v/ TOBTOpHas pa3paboTKa THIIOBOTO MPOAYKTa (aBTOMATH3UPOBAHHOTO OYXTalTEPCKOTO

y4deTa, HAUYUCIIEHN 3apIUIaThl U T.11.);

v/ BBIIIYCK HOBOM BEPCHH YK€ CYIIECTBYIONIETO MPOAYKTA, €CIIH BHOCHMBIE M3MECHEHHUS

BIIOJIHE OTIPE/ENICHBl U YIPaBJIIeMbl (IEPEHOC YXKE CYIIECTBYIOUIETO MPOJIYKTa Ha HOBYIO

wiatpopmy).

B Hacrosiee BpemMs MCHOIB3YETCsS YCOBEPLIEHCTBOBAHHAs KacKaJHas MOJEINb, KOTOpas
MO3BOJIIET TPU HEOOXOAMMOCTH BEPHYThCS Ha JIOO0OW NpeaplIylIui 53Tall M BHECTHU

HEOOXOIMMbIC M3MEHEeHHUS (PUCYHOK 3.7).
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Pucynok 3.7 - O6o6mennas kackamgaas moaens XKL [10

3.3.2 Hmepamuenas u UHKpeMeHMAIbHAA MOOENb — IGOTIOUUOHHBLIL NOOXO00

WUrepatuBHas Mojens TpearnojaraetT pa3OWeHre >KHU3HEHHOTO IMKJIAa TpPOeKTa Ha
IIOCJIICAOBATCIBbHOCTD HTepaHHﬁ, KaxJasd U3 KOTOPBIX HAIIOMHWHACT «MUHH-IIPOCKT», BKIIOYasd
Bce (¢a3bl JKM3HEHHOTO IIMKJIa B TMPUMEHEHWH K CO3JaHHUI0 MEHBIINX (parMeHToB
(GYHKIIMOHATBHOCTH, TO CPaBHEHHIO C MPOEKTOM, B IenoMm. llemp kaxmoit wutepanuu —
norydeHue paboTaromield BEpCUH MPOTPaMMHOM CHCTEMBI, BKIIIOUYAIONMIEH (YyHKIIMOHATHHOCTD,
OMpCACIICHHYIO HMHTCIPUPOBAHHBIM COJACPKAHHUEM BCEX MPCABIAYIINX M TeKYIHeﬁ uTCpanuu.
PesynpTara puHamBHONM WUTEpallMU COAEPKHUT BCIO TPeOyeMyr (YHKIIMOHATHHOCTH MPOAYKTA.

Taxkum 00pa3oM, C 3aBepIICHUEM KaXKI0H UTEepaLuH, IPOAYKT pa3BUBACTCS HHKPEMEHTAIBHO.
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C ToukH 3peHUs] CTPYKTYPHI JKU3HEHHOTO ITUKJIa TAKYI0 MOJIENb HA3BIBAIOT UMEPAMUBHOU
(iterative). C Touku 3peHHUs pPa3BUTUSA NPOAyKTa — unkpemenmanvrou (incremental). OmbiT
WHIYCTPHH TIOKa3bIBa€T, YTO HEBO3MOXKHO pacCMaTpuBaTh KaXKIbli W3 3TUX B3TJISI0B
U30JIUpOBaHO. Yaime BCEro TaKyl CMEIIaHHYKO SBOJIIOIMOHHYIO MOJETh Ha3bIBAIOT MPOCTO
UTEPaTHBHON (TOBOpS O TpoIecce) W/WIM HWHKPEMEHTAIbHOH (rOBOpsS O HapalluBaHUU
(G YHKIIMOHATBHOCTH TPOIYKTA).

DBOJIOIMOHHAS MOJIENb TIOJJpa3yMeBaeT He TOIBKO COOPKY padoTaroiieil (C TOUKH 3PCHHS
pe3yJIbTaTOB TECTUPOBAHUS) BEPCHUM CHCTEMBI, HO W €€ pa3BepPThIBAaHHE B pPEaJbHBIX
OIEPALIMOHHBIX YCIOBHSAX C aHAJIM30M OTKIMKOB TOJb30BATENCH I ONPEICICHHS COACPIKaHUS
Y TUTAHUPOBAHUS CIICAYIoIIel urepanun. «YucTas» HHKpEeMEHTAIbHAsI MOJICNb HE TPEIoiaraet
pa3BepTHIBAHUS MTPOMEKYTOUHBIX COOPOK (PEITM30B) CUCTEMBI U BCE MTEPAIUU MPOBOISATCS TIO
3apaHee ONpe/ICIICHHOMY IUIaHy HapalluBaHUsl (YHKIIMOHAILHOCTH, a TI0JIh30BaTENHN (3aKa34nK)
MOJIy4aeT TOJIBKO pe3yabTaT (MHAJIBHON HUTEpalii KaK MOJHYH BepcHio cuctembl. C npyroi
ctoponbl, CkoTT AMOIep, Hampumep, OINpeaeiseT SBOJIONHOHHYIO MOJETh KaK COYCTaHUE
UTEPATUBHOTO W MHKPEMEHTAIBHOTO MOAX0A0B. B cBoro ouepenn, Maptun ®Daynep [29, c.47]
nuieT: «MTepaTuBHYIO pa3pabOTKy Ha3bIBAIOT IMO-PAa3HOMY: MHKPEMEHTAIBHOM, CHHPAIBHOM,
9BOJIIOIMOHHOW U IMOCTENECHHOM. Pa3Hble JIF0IM BKIIABIBAIOT B OTH TEPMHHBI PAa3HBIH CMBICI, HO
9TH Pa3I4usl HE WMEIOT IMHPOKOTO TPU3HAHWS W HE TaK BaXKHBI, KaK TPOTHUBOCTOSHUE
UTEPATUBHOTO METOJa U METOJIa BOJIOTIAIA.

bpykc numer [30, c. 246-247], 4T0, «B uAeane, NOCKOJIbKY Ha Ka)XJOM IIare Mbl MMeeM
paboTaroNIYI0 CUCTEMY:

— MOXXHO OYEHb paHO HaYaTh TECTUPOBAHUE MOJIB30BATEISIMH;

— MOXXHO TMPUHATH CTPATETHIO Pa3pabOTKH B COOTBETCTBHH C OIOHKETOM, TOJHOCTHIO

3alMIIAIONIYI0 OT Tepepacxojia BPEMEHH WM CpeacTB (B YacTHOCTH, 3a CUET

COKpAIIEHHs] BTOPOCTENEHHON (DYHKIIMOHAIBHOCTH)».

WtepaninoHHas MoOJenb sBIsSeTCS Oojee >KM3HEHHOH, 4YeM KJacCHuecKas KacKaJaHas
Mojenb, T.K. co3maanue 110 Bcerma cBs3aHo ¢ ycTpaneHueM omuoOok. Cieayer OTMEeTHUTh,
4TO YK€ B TMEpPBhIX paboTaX, MOCBSIICHHBIX KAacKaJHONW MOJIENH, OTMEYajoch STO
00CTOATENLCTBO W TpEjarajcs WTEPAllMOHHBIA BapuWaHT KacKaJHOW  MOJIEIH.
[IpakTHuecku BCc€ MNPUMEHSIEMbIE MOJEIH >KU3HEHHOTO ILHMKJIAa HMEIOT UTEPallMOHHBIN
XapakTep, HO LeJTH UTeparuii MOTyT ObITh pa3HbIMU. OCHOBHAS OMACHOCTH MCITOJIH30BAHUS
TaKOM CXEeMBbI CBS3aHA C TeM, YTO pa3paboTKa HUKOT/Aa He OyleT 3aBeplleHa, MOCTOSHHO
HaXOoIiAChb B COCTOSTHUHN YTOLIHGHI/IH 158 yCOBepHIeHCTBOBaHI/IH.

Ha pucynke 3.8 mpuBEAEHO COOTHOIIEHHE MEXAY HEONPENEIECHHOCTBIO MPOEKTa U €ro

(GYHKIIMOHAJIBHOCTBIO MTPH UTEPATUBHON OpraHMU3aIlMs )KU3HEHHOTO IHKJIA.
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Pucynoxk 3.8 - CHibkeHre HeonpeIeIeHHOCTH U HHKPEMEHTAIILHOE pacIIupeHe

(pYHKI_II/IOHaJ'IBHOCTI/I Ipu HTepaTHBHOﬁ opraHu3anys )KU3BHCHHOI'O [IUKJIa

Haunbonee wu3BECTHBIM H PACIPOCTPAHCHHBIM BapPUAHTOM DBOJIIOIMOHHOW MOJIEIH

SBIISIETCS CIIHPaTbHAsi MOJEIb.
3.3.3  Cnupanvnas mooens

CrmpanbHas Mozens (TpeacTaBieHa Ha pucyHke 3.9) Oblia BIepBble chopMyIHpoBaHa
bappu bosmom (Barry Boehm) B 1988 rogy. OTnnuutensHOM OCOOEHHOCTBIO 3TOH MOJAENTU
SBJISIETCS CIELMalbHOe BHUMAHHE PHUCKaM, BJIMSIOLUIMM HA OPraHU3alMi0 XU3HEHHOTO LHUKJIA.
Bonbmast yacTh 3THX PUCKOB CBsI3aHA C OPraHU3ALMOHHBIMU B3aUMOJCHUCTBUS CIIELUAIUCTOB B
IIPOEKTHOM KOMaH/E.

Ha npakrtuke, npu pemieHHH AOCTaTOYHO OOJBIIOTO KOJMYECTBa 3ajaad, pazpabotka I10
UMeeT LUKIMYECKUH XapakTep, KOTAa IOC]e BBIMOJHEHUS HEKOTOPBIX CTaaUi MPUXOAUTCS
BO3BpalIaThCs Ha MpeablaylMe. OTO MOXKET MPOUCXOIUTh IO CIEAYIOUIMM OCHOBHBIM
NpUYUHAM:

—U3-32 owWuUbOK paspabomyuxos, NOMYIIEHHBIX HAa PAaHHUX CTAaJUSAX U BBIIBICHHBIX Ha

INO3JHUX CTadusiIX (BTO OIITHNOKHU aHajIn3a, MPOCKTUPOBAHHUA, KOAUPOBAHU A, BbIABIACMEIC,

KaK MpaBuJjIo, Ha CTaJUN TECTUPOBAHUA);
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— U3-32 UBMEeHeHUs: mpebosanull 8 npoyecce papadomiu — «OIMUOKW» 3aKa3uUKOB (3TO
WIM HETOTOBHOCTh 3aKa34MKOB CQOPMYIUPOBaTh TpeOOBaHUS, WIM HU3MEHEHHUS
TpeOOBaHU, BbI3BAHHBIE U3MEHEHHUSIMHM CUTYallMU B IIpolecce pa3pabOTKu (M3MEHEHUs
PBIHKA, HOBBIE TEXHOJIOTHH U T.I1.)).

boam dpopmynupyer «top-10» nHanbosiee pacpocTpaHEeHHBIX (IO MPUOPUTETAM) PUCKOB!

1) JledbuuuT crierraaIncToB.

2) HepeanucTudHbie CPOKU M OFOKET.

3) Peanuzanus HeCOOTBETCTBYOLICH (YHKIIMOHATIBHOCTH.

4) Pa3paboTka HEMpPaBHIBLHOTO MOJIb30BATEIBCKOT0 HHTEPdETica.

5) «3onoTtas cepBUpPOBKa», HCHY)KHAs ONTUMHU3AIMS U OTTAYNBaAHKE JCTAJICH.

6) Henpekpararomuiicsi TOTOK U3MEHEHHH.

7) HexBarka uWH(pOpPMAIMH O BHEUIHMX KOMIIOHEHTAX, OINPEACISIOMINX OKPYKECHHE

CUCTEMBbI WJIM BOBJICUEHHBIX B UHTETPALIHIO.

8) Hemoctatku B paboOTax, BBIMOJHACMBIX BHEIIHUMH ([0 OTHOIICHHIO K MPOEKTY)

pecypcamu.

9) HenocrarouyHas MPOU3BOAUTEIBHOCTD TOJy4aeMOW CHCTEMBI.

10) «Pa3peiB» B KBaIH(UKALMHU CIIELUATUCTOB Pa3HbBIX 00JIACTEH 3HAHHIMA.

CnupanbHas Mojenb ObUla MpesioKeHa Kak albTepHATHBAa KAcKagHOW MOJENd JUIs
MPEOAOCHHS TEPEUUCICHHBIX BhIIE MPOOJIEM U YYHUTHIBACT MOBTOPSIOUIUIICS XapakTep
pa3paboTKU MPOTPAMMHOTO 00€CTICUEHHUS.

OCHOBHBIMU HPUHUURAMU CTIAPATTHHON MOJIETH SIBIISIOTCSI:

—pa3paboTka BapUaHTOB TPOIYKTA, COOTBETCTBYIONIMX Pa3IMIHBIM  BapUaHTaM

TpeOOBaHUI C BO3MOXHOCTBIO BEPHYTHCS K O0Jiee paHHUM BapHaHTaM;
—cozaanue mpototumnoB [1O kak cpeicTBa OOIICHUS C 3aKa3YUKOM JJisi YTOUHEHHS W

BBISABJICHUSA TpC6OBaHI/II71;

IIporormomM Ha3pIBalOT JEHCTBYIOIIMK IPOTPAMMHBIA  MPOAYKT, pPEATU3YIOIIUN
oTJenbHbIe (YHKIMHU U BHEIIHKUE HHTepdelickl pa3padbaTeiBaemoii I1C.

— INTAaHUPOBAHUEC CICAYIONIMX BapUaHTOB C OHeHKOﬁ AJIBTCPHATUB U aHAJIM30M PHCKOB,
CBSI3aHHBIX C TIEPEXOJIOM K CJICIYIONIEMY BapUaHTY;

— mepexo/l K pa3paboTKe CICIYIOIIEro BapHaHTa J0 3aBEPIICHUS MPEbLIYIIEro B ciydae,
KOTJIa PUCK 3aBEpPILICHHsI OUEPEIHOTO BapraHTa (IIPOTOTHUIIA) CTAHOBUTCS HEOINPABIaHHO
BBICOK;

— MCIOJIb30BAHNE KAaCKaIHOM MOJIENIN KaK CXEMBI Pa3pabOTKU OYEpPETHOTO BAPHAHTA;
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— aKTHBHOE TpUBJICUEHUE 3aKa3zyhMKka K padoTe HaJ MPOEKTOM (3aKa3yMK y4acTBYeT B
orlenke ouepeanoro nportoruna [10, B yrouneHuun TpeOOBaHUII NpU Mepexoie K

CIICAYIOEMY, B OLCHKC MNPCIIOKCHHBIX AJIbTCPHATUB OYCPCIAHOI'0 BapvaHTa U OLCHKC

PHUCKOB).
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Pucynok 3.9 - OpurunanpHasi cnupaibHasi MOJEJb AKU3HEHHOT0 IMKJIA pa3padoTku no boamy
Cnupanvnasa moodenv oonadaem paoom npeumMyuiecma:

1) Monens yaenseT crenuanbHOe BHUMAHHE PAHHEMY AHANU3ZY BO3MONCHOCHIE NOBMOPHO2O
ucnonvzosanus. ITo 00ECIeurnBaeTcs, B MEPBYIO0 Oouepellb, B IMpoliecce MACHTUPUKAIMHN U
OILICHKH QJIbTEPHATHB.

2) Monenb TpeanonaraeT 603MONCHOCMb IGONIOYUU  HCUSHEHHO2O YUKIA, pazeumue U

U3MeHeHue npocpammHozo npodykma. I 1aBHble UICTOYHUKH U3MEHEHH 3aKIII0YEeHBI B LIEJIX,

JUTSL JIOCTHKEHHST KOTOPBIX cO37aeTcsi MpoAyKT. [loaxon, mpeaycMaTphBarOIINi CKpPBITHE

UHPOpPMALIUK O JETAISAX Ha OINpPENeICHHOM YpOBHE IW3aifHa, MO3BOJISIET paccMaTpUBATh

pas3InYHbIe ApXUTEKTYPHBIE aJIbTEPHATUBBI TaK, KaK €CJIH Obl MbI TOBOPUIIM O €MHCTBEHHOM

MMPOCKTHOM PCHICHUH, YTO YMCHBINACT PUCK HCBO3MOXKHOCTU COIJIACOBAHUA (I)YHKI_II/IOHaJIa

MIPOJIYKTA U U3MEHSIOMIUXCS Teel (TpeOOBaHMil).
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3)

4)

5)

6)

7)

Mogenb MpenoCTaBISCT MEXAHUIMbL OOCIMUNCEHUSI HEeOOX0OUMbBIX Napamempos Kaiecmed
KaK COCTaBHYIO 4acThb IIpolecca pa3padOTKU MPOrPaMMHOTO MPOAYKTa. JTH MEXaHU3MBI
CTPOSITCS. HA OCHOBE HMJICHTU(UKAIIMU BCEX TUIIOB Lieiei (TpeOoBaHUi) U OrpaHMYEHUN Ha
BCcex “‘lukiax’ cnumpanu pa3pabotku. Hampumep, orpanHuueHus mo 0€30MaCHOCTH MOTYT
paccMaTpUBaThCS KaK PUCKH Ha 3Tarle crieupUIMPOBaHUs TPEOOBaHUA.

Mogenb yAensieT cneyuanvbHoe GHUMAHUE NPedomepaujeHur0 owubok M OTOPACHIBAHUIO
HEHY)KHbIX, HEOOOCHOBAHHBIX WJIM HEYAOBJIECTBOPUTEIILHBIX ATbTEPHATUB HA PAHHUX dTarax
MpOeKTa. ITO JOCTUTAETCA SIBHO OIpe/Ie]ICHHBIMU padOTaMu 10 aHAJIU3y PUCKOB, MIPOBEPKE
pa3IMYHBIX XapaKTEPUCTUK CO3/1aBaeMOro MPOAYKTa (BKJIKOYasi apXUTEKTYpPY, COOTBETCTBHE
TpeOOBaHUSAM M T.I.) U NOATBEP)KICHHE BO3MOXXHOCTH JIBUTaThCsl Jalbllieé Ha KaKJIOM
«IHKJIE» MpoIlecca pa3paboTKH.

Moienb MO3BOJISIET KOHMPOIUPOBANb UCHOYHUKU NPOEKMHBIX pAbOm U COOMEemCcmeayouux
3ampam. Ilo-cytu pedb uUaeT 00 OTBETE HA BONPOC — KAaK MHOIO YCHUIUH HEOOXOAUMO
3aTpaTUTh Ha aHaIW3 TpPeOOBaHW, IUIAHUPOBAHHME, KOH(PHUIYypalMOHHOE YIpPaBJICHHUE,
o0ecrieyeHne KaudecTBa, TECTHUpOBaHME, (opManbHyr0 Bepudukamuoo u T.1. Mogens,
OpUEHTUPOBAaHHAS! HA PUCKH, TIO3BOJISIET B KOHTEKCTE KOHKPETHOTO MPOEKTA PEUIUTh 3a/1auy
MPUJIOKEHUSI aICKBATHOTO YPOBHS YCUIIUH, OMPEEIsieMOro YPOBHEM PUCKOB, CBSA3aHHBIX C
HEJ0CTAaTOYHBIM BBINOJIHEHUEM T€X MU UHBIX padoT.

Mopnens He TPOBOAUT pa3IuUyuUll MexHcoy papabomrol HO8020 NPOOYKMA U pacuiuperuem
(unu conposodxcoenuem) cywecmsyroueco. ITOT acleKT I03BOJIIeT H30exaTb 4YacTo
BCTPEUAIOUIETOCS] OTHOLIEHUS K TOJAEPKKE M CONPOBOXKICHUIO KaK KO “BTOPOCOPTHON
nesTeNbHOCTH. Takol moaxonx mpeaynpexiaer OoJIbIIOrO  KOJIMYECTBO — MpodieMm,
BO3HUKAIOIIMX B pe3yJbTaTe OJMHAKOBOI'O YJEJIEHHWS BHUMAaHUS Kak OOBIYHOMY
CONIPOBOXKJECHHUIO, TaK M KPUTHYHBIM BONPOCAM, CBSI3aHHBIM C  pacIIUpEHUEM
(YHKIMOHATBHOCTH MIPOAYKTA, BCET1a aCCOLIMNPOBAHHBIM C MOBBIIIEHHBIMU PUCKAMH.
Mogenb TO3BOJIIET pewiams UHMESPUPOBAHHble 3a0ayll  CUCMEMHOU pa3pabomiku,
OXBAaTBIBAIOIIEH M MPOTPAMMHYIO U allllapaTHYIO0 COCTAaBJISIOLIME CO3aBaeMOro MpPOAYKTa.
[Togxon, OCHOBAaHHBIM Ha YIPABICHWH PUCKAMH U BO3MOXHOCTH CBOEBPEMEHHOTO
0TOpachIBaHUS HEMPUBJIEKATEIbHBIX abTEPHATUB (Ha paHHHUX CTaJUAX MPOEKTa) COKpaIlaeT
pacxo/bl ¥ OAMHAKOBO MPUMEHUM U K anmnapaTHOW 4acTH, U K IPOrpaMMHOMY 00€CIIEUEHHUIO.

B 2000 rony [Boehm, 2000], mpeacTaiisisi aHaIH3 UCIIOIB30BaHUS CITUPATILHON MOJICIH H,

B YAaCTHOCTH, TMOCTPOCHHOTO Ha ero ocHoBe moaxoma MBASE - Model-Based (System)

Architecting and Software Engineering (MBASE), boam dopmynupyer 6 xirouesvix npakmuk

WM XapaKTEPUCTHUK, 00ECTIEUNBAIOIIUX YCIICITHOE IPUMEHEHHE CITUPAIbHOM MOIEIH:
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1. TlapannensHoe, a He MOCIEA0BATEIbHOE ONpeeNieHre apTe(akToB (aKTHBOB) MPOEKTA
2. Cornacue B TOM, YTO Ha KaXJIOM LUKJIE yJIEIAETCS BHUMAHUE:

» LeNsSM M OTPaHHYCHHUSAM, BOKHBIM JUIS 3aKa34HKa;

» ajpbTepHATHBAM OpraHW3alMU MPOIecca M  TEXHOJOTHYECKHX  PELICHUi,

3aKJIaJIbIBAEMbIX B TIPOJIYKT;

» WICHTU(UKAIMH U Pa3peIICHUIO PUCKOB;

» OIICHKHU CO CTOPOHBI 3aMHTEPECOBAHHBIX JIHII (B IEPBYIO OYEPE/b 3aKa34NKa);

» JOCTHKCHHUIO COTJIACHUS B TOM, YTO MOYKHO M HEOOXOIMMO JABHUIAaTHCS JaJIbIIe.

3. Hcnonb3oBaHue cooOpa)KeHUH, CBA3aHHBIX C PHUCKAMHU, JUISL ONpPEAETICHUS YPOBHS
YCHJIHA, HEOOXOIMMOTO JIJISl KaKJ0U padOThI Ha BCEX LUKJIIAX CIHPAIIH.

4. Vcnonp3oBaHWE COOOpaXCHWH, CBS3aHHBIX C PHUCKaMH, JJIS ONPEACICHHS YPOBHS
JeTajau3aly Kaxaoro apreakra, co3aBaeMoro Ha BCexX LMKJIAX CIUPAIH.

5. VYnpapieHue KU3HEHHbIM IIMKJIOM B KOHTEKCTE 0053aTeNIbCTB BCEX 3aUHTEPECOBAHHbIX
JIMII HA OCHOBE TPEX KOHTPOJBHBIX TOUYEK:

» Life Cycle Objectives (LCO);
» Life Cycle Architecture (LCA);
» Initial Operational Capability (10C).

6. VYneneHue crnenuagbHOrO BHUMaHHS TPOEKTHBIM paboTaM U apTedakTaM co3/1aBaeMOi
CHCTEeMBI (BKJIIOUAasi HEMOCPEICTBEHHO pa3pabaThiBaeMOe IporpaMMHOE obOecrieueHue, ee
OKpY’KEHHeE, a TAK)Ke IKCIUTyaTal[HOHHbIE XapaKTEePUCTUKH) U )KU3HEHHOTO IMKIIa (pa3paboTku u
WCIIOJIb30BAHUA).

DBONIIONIMOHUPOBAHUE CIHPATBHOW MOJENH, TakuM O0O0pa3oM, CBS3aHO C BONPOCAMHU
netanu3zauud pabor. OCOOEHHO CTOUT BBIACNUTH AKLEHT Ha OOJbIIEM BHUMAaHUM BOIpPOCAM
yTOUHEHUs - TpeOoBaHWM, nu3aiiHa M Koja, T.e. MpuUAaHHe OOJbIIeH BaXHOCTH BOIPOCAM
UTEPaTUBHOCTH, B TOM 4YHCJIE, YBEIMYEHHMsS] MX KOJMYECTBA MPU COKPAIIECHUU UIUTEIbHOCTH
KXo urepauuu. B pesynbrare, MOKHO ompeAenuTh oOIuil HaOOp KOHTPOJBHBIX TOYEK B
CEeTOTHSIIHEH CTIUPATLHON MOIEIIH:

— Concept of Operations (COQ) - koHIEMIHS <HCITOJIb30BaHHUS™> CUCTEMBI,
—Life Cycle Objectives (LCO) - uenu u coaepkaHue >KU3HEHHOTO ITUKIIA;
—Life Cycle Architecture (LCA) - apXxuTeKTypa *H3HEHHOTO IMKJIA; 3/1€Ch K€ BO3MOXKHO

TOBOPUTH O TOTOBHOCTH KOHIIETITYaJIbHON apXUTEKTYPHI IETIEBON IPOTPAMMHON CHCTEMBI;

—Initial Operational Capability (I0C) - mepBast Bepcusi c03/1aBa€MOI0 MPOIYKTa, IPUTOIHAS

JIIsA OITBLITHOM OKCILTyaTalluu,
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—Final Operational Capability (FOC) - roToBblit IpoayKT, pa3BepHYTHIi (YCTAaHOBJICHHBIH U
HACTPOEHHBIN ) JIJIs PeaIbHOM SKCILTyaTaIMH.

Takum 006pa3oMm, MbI IPUXOIUM K BO3MOKHOMY COBPEMEHHOMY B3TJIAAY (CM., HAarpumep,

IPCICTABICHUE CIOUPAIBHONM MOICTH B HA  UMEPAMUGHLI U  UHKPEMEHMANbHbIL -

HBOJIIOIMOHHBIA JKM3HEHHBIM IMKJI B (opMe CHUPAITbHON MOJENH, H300paXEHHOW Ha

pucynke 3.10.
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PI/IcyHOK 3.10 - O6HOBIIEHHAS crinpajibHad MOACIIb C KOHTPOJIbHBIMH TOYKAMU ITPOCKTA
OcHoBHbBIE HEAOCTATKH CHHpﬂJ’IbHOﬁ MO/JeJIM CBA3aHbI C €€ C/10HCHOCMbIO:

o (Crnootcnocmsb ananusa u OYEHKU pUucKoe 1pnu BBI60pe BAapHUaHTOB;

o Crnoxcrocmsb noooepocanus eepcuti npodykma (XpaHEHHE BEpCUi, BO3BpaT K pPaHHUM

BepCHsIM, KOMOMHAIIHS BepCHii);
o CrnoxcHocmb oyenKu moyky nepexooa Ha CIeIyIOInun KT,
e feckoneynocmv MmooOeiu — Ha KaXIOM BHUTKE 3aKa3uMK MOJKET BBIIBUTaTh HOBEIE

TpC6OBaHI/I$I, KOTOPLIC MIPUBOJAT K HCO6XOI[I/IMOCTI/I CJICAYIOIICTO NUKJIIa p33pa6OTKI/I.
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3.34  V-oopaznas mooens

V-o0pa3Has Moziens Oblila co37jaHa Kak uTepalioHHast pa3HOBUIHOCTh KaCKaJHON MOEIH.
Lenamu umepayuii 6 >moti moldenu sAensemcs obecneuenue npoyecca mecmuposanusl.
TectupoBanue HPOAYyKTa OOCYXKIAeTcs, MPOCKTUPYETCS W IUIAHUPYETCS Ha PaHHUX JTarax
KU3HEHHOTO IMKJIAa pa3paboTku. [lnaH ucnblTaHUS MPUEMKHU 3aKa3UMKOM pa3palaThiBacTcs Ha
JTare IIAaHUPOBAHUSA, @ KOMIIOHOBOYHOT'O UCTIBITAHUS CUCTEMBI - Ha (pa3ax aHanmu3a, pa3paboTKu
IPOEKTa U T.J. DTOT MPOLECC pa3padOTKU IUIAHOB UCTIBITAHUsI 0003HAUEH MyHKTUPHON JTUHHEH
MeXay mpsMoyroibHuKamu V-obpazHoit mozenu. [lomMmumMo IUIaHOB, HAa paHHUX JTamax
pa3palaThIBalOTCSl TaKK€ U TECThl, KOTOpble OYAYT BBINOIHATHCS TPU  3aBEPIICHUU

napajuieabHbIX 3TanoB. Ha pucynke 3.11 npusenena V-o0pa3nas moaens pazpadorku T111.

TpebGoBanus u [IpousBoxacTBo,
~-— - —————— — — — —
IJIaHUPOBAHUE JKCILTyaTalus
Amnanus TpeboB. u CucremHoe
cnemudukanmii [T ————— »  TectupoBanue
BricOkOypOBHEB. COopka u
MPOEKTUPOBAHUE - - TECTUPOBAHUE
A
JeranbHoe MoaynsHOE
npoektupoBanre [~  TecTmpoBanue
Konuposanue

Pucynox 3.11 — V-o6paznas mozaens XK1 TIIT

3.35  Huxkpemenmnasn (nowmazosas) mooenn

WNukpemenTHass (momaroBas) MOJENb NPEACTaBIsIET Co0OM Mpolecc MOdTamHON
peanu3anuu BCEeW CHCTEMBl M IOATAMHOTO HapanuBaHus (MpUpaiieHus) (QyHKIHMOHAIbHBIX
BO3MOKHOCTeH. Ha mepBom mrare HeoOXoauM MONHBIA 3apaHee cPopMyIHpPOBAHHBIN HaOOp
TpeOoBaHUl, KOTOphIE ACTATCS 110 HEKOTOPOMY MpHU3HAKy Ha yacTu. Jlanee BrIOMpaeTcs mnepsas
rpynna TpeOOBaHM M BBIMONHIETCS MOJIHBINA MPOXOJ Mo KackamHoi moaenu. [locne Toro kak

NEPBbI BAPHAHT CHUCTEMBI, BHIOJHAIOUINNA MEPBYIO TPYNIy TpeOOBaHUH, CJaH 3aKa3yuKy (CM.

107



Jlexuus Nel12 IlporpaMmMHasi HH:KeHePHst Moaenb NpoeKTHOM Ipynnbl

pucyHok 3.12), pa3paboT4MKHU TEpexXoAaT K CIeAyloleMy mary (BTOpOMY HHKPEMEHTY) IO

pa3paboTKe BapuaHTa, BHITOIHSIONIETO BTOPYIO TPYITY TpeOOBAaHUH T.11.

TpeboBanus u
TUTAaHUPOBaHHE

HNukpement 3

Amnanmu3 tpeboBaHHit

M HNukpement 1
| Amnanus TpeboBaHMit | P

— 2

|
|
I
|
|
I
|
|
|
|
I
|
|
I
|
|
|
|
I
|
|
-

|
| |
I |
| > I
| | IIpoekTnpoBanue | | Paspabotka TectoB |
| v |
| |
I | Konuposanue | I
I A 4 I
: | C6opka | |
I
| v |
: Wnrerpanuonnoe v
TECTUPOBaHHUE
: P BsixoaHoe
| | TECTHPOBaHHUE

IIpousBoacTBo u
JKCIUTyaTalus

Pucynok 3.12 — Unkpementnas moaens XKL I1C

Oco0eHHOCTPIO MHKPEMEHTHOW MOJICNIA SBIISIETCS pa3padOTKa MPUEMOYHBIX TECTOB Ha
JTame aHanu3a TpeOOBaHMIA, YTO YNPOIIAeT TMPUEMKY BapHaHTa 3aKa34MKOM U
YCTaHABIIMBACT YETKHE IICJTM pa3padOTKH OYEPETHOTO BapuaHTa CUCTEMBI. MIHKpeMeHTHas
Mozenb ocobeHHO 3(ddexkTHBHA B ciydae, Korja 3ajada pa3OMBaeTcss Ha HECKOIBKO
OTHOCHUTEIIbHO  HE3aBUCHUMBIX  TMoj3agad  (pa3paboTka TOACHUCTEM  «3apruiaTay,
«byxrantepus», «Cknangy, «[locTaBmuKn») B paMKax €IMHOTO MPOEKTa, AJii BHYTPEHHEH
HUTCpal MOKHO UCIIOJIB30BAaTh HE TOJIBKO KaCKaaAHYI0, HO U IPYTU€ TUIIBI MO}IGJ’IGf/i.

3.3.6  Mooenv dvicmpozo npomomunuposanus

Mogenp OBICTPOTO NPOTOTUIMPOBAHHS TpEeIHA3HAYeHA Ui OBICTPOrO  CO3/IaHHS
nporotunos [1C ¢ nenpro yrouHeHus: TpeOOBaHMIA 3aKa3uMKa U MIO3TAITHOTO PAa3BUTHSI CUCTEMBI B
KOHEYHbI MpoayKT. CKopocTh (BbICOKas MPOU3BOJUTENBHOCTb) BBIOJIHEHUS TMPOEKTa
obecrieunBaeTCsl IIIAHMPOBAHUEM Pa3pa0OTKH MPOTOTHUIIOB M Y4acTHEM 3aKa3uHKa B IpoIecce
pa3paboTKu.

Hauano u3HEHHOTO IUKJIa pa3pabOTKU MOMEIIEHO B LEHTpe diumnca (pucyHok 3.13).

CoBMECTHO ¢ IOJIb30BaTENIeM pa3padaThIBACTCs MPEIBAPUTENBHBIN IJIaH MMPOEKTa Ha OCHOBE €ro
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IpeBapUTENbHBIX TpeOOBaHUM M (OPMHUPYETCS JOKYMEHT, ONMCHIBAIOLINM B OOIIMX YepTax

IpUMEpHBIEC TpadUKU U Pe3yIbTUPYIOIIHNE JaHHBIC.

IIpousBoncTBeHHAs
pa3paboTka MpoeKTa

HtepaTuBHOE NPOTOTHIINPOBAHKE

BricTpsrit
aHa/Iu3

Cosnanue
0a3bl
JTAHHBIX

YTBepx-
JICHUE
HOJIb30BaTE
neM

TToaronka

Inan

NnpoeKTa

IMonp3oBatenbCKuil HHTEPdETC /

3KCHJ’IyaTaI_II/I5{ " COIIPOBOKICHUEC

Pucynok 3.13 — Mogenb GpIcTpOro NpoTOTUIIHPOBAHUS

[Tocne 3TOrO NEPEXOAAT K CO3/IaHHIO UCXOJHOTO MPOTOTUIIA HA OCHOBE OBICTPOro aHAJIN3A,
npoekTa 0a3bl JaHHBIX, MOJb30BATENbCKOrO HHTepdelica M HEKOTOphIX (yHKIU. 3arem
HAUMHAETCs WTEPAlMOHHBIA LMK OBICTPOrO MPOTOTHIHMPOBAHUS: pPa3pabOTUUK IMPOEKTa
JEMOHCTPUPYET  OYEepeJHOW  MPOTOTHN, MOJb30BaTeNlb  (3aKa3yMK) OLIEHUBAET  €ro
(GYHKIIMOHUPOBAHHUE, COBMECTHO OIPENESAIOTCS MpOoOJIeMbl U MYTH HX MPEOJOJICHUS IS
nepexosa K CIEAYILEMY IPOTOTHIy. OTOT MpOLEcC NPOAODKAETCS A0 TeX IOop, IoKa
NOJIb30BaTENb HE COIJIACUTCS, YTO OYEPEIHOW MPOTOTUN B TOYHOCTH OTOOpa)kaeT BCE €ro
TpeOoBaHUSI.

[TonryuuB onmoOpeHue MoIb30BaATENsA, OBICTPHI MPOTOTHN MPEOOPa3yloT B JETAbHBIN
IIPOEKT, HAaCTPAauBAIOT Ha INPOU3BOACTBEHHOE MHCIIOJIb30BAHME, U OH CTAaHOBUTCS IOJHOCTBHIO

JIEUCTBYIOLLEH CUCTEMOM.

[Tpu pa3paboTke NMPOW3BOACTBEHHOW BEPCHM MPOTPAMMBI, MOKET MOHAI00HMThCs Oolee
BBICOKMI YpOBEHb (YHKIIMOHAJIBHBIX BO3MOXHOCTEH, MOTYT HM3MEHHUTHCSI CHUCTEMHBIE
pecypchl, HeoOXoauMBble it oOecredeHus MOMHOW paboyeil Harpy3K, WM TMOSBSATCS
orpaHuueHusi Bo BpeMeHu. [locne 3Toro cieayioT TecTUpoBaHHE B MPEEIIbHBIX peXUMaXx,
OTlpeNieieHue HM3MEpPUTEIbHBIX KpPUTEPUEB M HACTpOWKa, a 3aTeM, Kak OOBIUHO,
(YHKLINOHAIBHOE COIPOBOXKIEHUE.
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3.3.7  Mooenu »cuznennozo yuxkaa MSF, RUP, XP

B Hacrosimiee BpeMsi MIMPOKOE MPUMEHEHUE MOIYyYalOT TaK HA3bIBAEMBIE NPOMbIULIEHHbLE
MEeXHON02UU CO30AHUS NPOSPAMMHO20 HNpoOyKmd. T TEXHOJIOTHU ObUM pa3paboTaHbl
dupMamy, HakonMBIIUMM Ooibinoil onblT cozganust [1O. TexHonoruum mpeacTaBiIeHbI
ONKCAHHSIMU TPUHIIUIIOB, METOJIOB, IPUMEHIEMBIX MPOLIECCOB U Oomnepanui. Takue TeXHOJIOTHH,
KaK IpaBuiio, nojaepxuBatorcsi Habopom CASE-cpencTB, 0XBaThIBAaIOT BCE 3TAIbl )KU3HEHHOTO
[IUKJIa IPOAYKTA U YCIEIIHO MPUMEHSIOTCS JUIsl PEIICHHS TPAKTHYECKHUX 3a/1a4.

PaccmoTpuM 0cOOG€HHOCTH MOAENIEeH JKU3HEHHOrO LHMKIAa TpeX Haulojee H3BECTHBIX
IPOMBIIIJICHHBIX TEXHOJIOTHIA:

—Microsoft Solution Framework (MSF) - paspaborka ¢upmer  Microsoft,

npeIHa3HaYeHHAs Ul PEUICHUs MIMPOKOTro Kpyra 3ajgad. TexHomorus macmrabupyema,
T.. HAacTpaWBaeMa Ha peIIeHHE 3adad JI000H CIOKHOCTH KOJUIGKTUBOM JIFOOOM
YHUCIEHHOCTH.

—Rational Unified Process (RUP) — pa3spabotka ¢pupmbl Rational, monroe Bpems ycrneniso
3aHuMaBlIneiics co3ganueM CASE-cpenct, npuMeEHseMbIX Ha pa3IM4HbIX JTarax
XKU3HEHHOTO IMKJIAa MPOAYKTa OT aHajlu3a JI0 TECTUPOBAHHUS U JOKYMEHTHUPOBAHMSL.
Ananormano MSF, RUP yHuBepcanpHa, MacmrabupyemMa W HacTpawBaeMa Ha
NpPUMEHEHHE B KOHKPETHBIX yCIOBHUSX.

—Extreme Programming (XP) — akTuBHO pa3BHBAIOLIasCsi B IOCICIHEES BpEMs
TEXHOJIOTHS, TpeTHa3HAYeHHAs Uil pEHICHUS OTHOCUTENbHO HEeOONbIINX —3a/ad,
OTHOCHUTEJIbHO HEOOJIBIIMMHU KOJUIEKTUBAMH MPO(GECCHOHATIBHBIX Pa3pabOTUMKOB B
YCIOBHSAX JKECTKO OTPAaHUYEHHOT'O BPEMEHHU.

Kaxnast u3 3TUX TEXHOJOTHH WMEET CBOM OCOOCHHOCTH OpraHHW3alMyd MOIETH >KU3HEH-

HOI'0 OWKJIa CO3aaHusd IPOAYKTa.
Monean Microsoft Solution Framework (MSF)

Opna u3 ocoOeHHOcTel TexHOMOTMH MSF COCTOUT B TOM, UTO OHA OpueHmMuposara He
npocto Ha co3ganue IIII, ynoBieTBOpsIOIMIEro MEpedYHCIEHHBIM TPEeOOBAHUSIM, a HA MNOUCK
peutenus npobiem, cmoawux neped 3akasuukom. Pa3nmudnue coCTOUT B TOM, UTO MepedHcisieMble
3aKa3YUKOM TpPEOOBaHUS SIBISIOTCS MPOSBICHUSMHU HEKOTOPHIX Ooliee TIyOOKUX MpoOieM u
HETOYHOCTh, HETOJIHOTA, HM3MEHEHHe TpeOOBaHWI B mpolecce pa3padOTKH — CJEICTBUE
HeponoHuManus npobnem. I[lostomy, B TexHomoruun MSF Oonblioe BHUMaHHE YIAeNseTcs
aHajau3y mpoOJjieM 3aka3drka M pa3pabdO0TKe BAPHWAHTOB CHCTEMBI JJIsi MOWCKA PEIICHUS ITHX

npodaem [31].
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Mopens xu3HeHHOTO IkiIa MSF  sBisieTcs HEKOTOPHIM THOPUAOM KacKagHOW U
CIHMPAIBHOM MoOJIeNel, codeTasl MPOCTOTY YIPABJICHUS KACKaAHOH MOJAEIH C THUOKOCTBIO
cripanbHO. Cxema MoJienu Xu3HeHHoro nmukia MSF (Moaenu mporeccoB) mpejicTaBicHa Ha
clanne.

Mogenb xuszHenHoro nukia MSF opuentupoBana Ha «Bexmw» (milestones) — xiroueBble
TOYKH TPOEKTA, XapaKTEPHU3YIOILIHE JOCTH)KEHHE KaKOro-IuOO CYIIECTBEHHOIO pe3ylbTaTa.
OTOT pe3yabTaT MOXKET ObITh OLIEHEH M IPOaHAIM3UPOBaH, YTO IOJpa3yMeBaeT OTBET Ha
BONPOC: «A JOCTUIIM JM Mbl LeJel, I[OCTaBIeHHbIX Ha 3ToM ware?». B  mozenn
npelycMaTpuBaeTCs Halu4yhMe OCHOBHBIX BeX (3aBeplleHHe TIJaBHbIX (a3 Mojenu) u
IIPOMEKYTOUHBIX, OTPAKAIOIINX BHYTPEHHHE ATAIIbI INIaBHBIX (a3 (cM. pucyHok 3.12).

Ocnosuvimu gpazamu moaenmu MSF sBnstoTcs:

— Co3nanue odmeii kapTuHbl npuioxkenus (Envisioning).Ha stom stamne peratorcst
CIIEYIOIIME€ OCHOBHBIE 3a/1ayM: OLEHKA CYILIECTBYIOIIEH CUTyallMu; ONpeieseHHUE
COCTaBa KOMAaHJbl, CTPYKTYpbl NpOEKTa, OusHec-leneil, TpeboBaHui u mnpoduien
10JIb30BaTeNeH; pa3paboTKa KOHLENIUHN PEIICHUS U OLIEHKa pUCKa. Y CTaHaBIMBAOTCS
JIB€ IPOMEXKYTOUHble BexH: «OpraHum3oBaH KOCTAK KomaHIbpl» U «CozmaHa oOrmast
KapTHHA PELICHUs».

— Ilnanuposanme (Planning). Bxirouaer miaHupoBaHue U MPOSKTHPOBAHKUE TPOIYKTA.
Ha ocHoBe anamu3a TpeOoBaHMH pa3pabaThiBaeTCsi NPOEKT U  OCHOBHBIC
apXUTEKTypHbIE pelIeHus, (QYHKIMOHANbHbIE CHEUU(UKALUN CHUCTEMbI, IUIAHBI U
KaJleHAapHble rpaduky, cpebl pa3paboTKU, TECTUPOBAHUS U MUJIOTHOW SKCILTyaTaluy.
Oran COCTOMT M3 TpeX CTaJui: KOHLENTyaJbHOE, JIOTHYEeCKoe U (u3HuecKoe
nmpoekTupoBaHue. Ha  cragum  KOHIENTYaJbHOIO  IPOEKTUPOBAHHA  3ajada
paccMaTpuBaeTCs € TOYKHM 3pEHHUS I0JIb30BAaTENbCKUX W Ou3Hec-TpeOOBaHMN U
3aKaHYMBAETCS OIpe/ieJeHMeM Habopa CIIEHapUeB HCIIONb30BaHMUs cUcTeMbl. [lpu
JIOTUYECKOM TPOEKTHUPOBAHUH 3aJjaua pacCMaTPUBAETCS C TOUKH 3PEHHsI MPOEKTHOM
KOMaH/Ibl, pEIIeHue MpeAcTaBiseTcss B BHAe Habopa cepBHcoB. M yxe Ha craauu
(GU3MYEeCKOro  MPOEKTHUPOBAHMS  33jJaya  PAcCCMATPUBAETCS C  TOYKH  3pPEHHS
MIPOrPaMMHUCTOB, YTOUHSIIOTCSI UCTIOJIb3YEMbl€ TEXHOJIOTMH U UHTEp(DENCHI.

— Paspa6orka (Developing). Co3nmaercst BapuaHT pelieHust MpoOJieMbl, B BUIE KoJa M
JOKYMEHTAIlM OYepeHOro MPOTOTHUIA, BKIOYAs CHEHUPUKAIUU U CLEHApPHH
tectupoBaHus. OcHOBHas Bexa dTanma — «OKOHYATeNbHOE YTBEPXKIECHHE O00JIacTh
neiicTBust mpoekTay. [IpoayKT roTOB K BHEIIHEMY TECTUPOBAHHMIO M CTaOMIIM3ALIUU.

Kpome TOro, 3aka3uuku, II0JIb30BaTENM, COTPYIHUKH CIY>KOBI TOJJICPKKH U
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COIIPOBOKICHHUS, & TaKXKe KJIFOYEBBIC YYACTHUKU IMPOEKTAa MOTYT MPEABAPUTEIHHO
OLICHUTh TMPOAYKT W YKa3aTh BCE HEIOCTATKH, KOTOPbIE HYXHO YCTPaHUTh IO €ro
MOCTaBKH.

— Craounam3anus (Stabilizing). TloaroroBka K BBINYCKY OKOHYATEIBHOW BEPCUH
MPOAYKTA, JOBOJIKA €ro JIO 33/IaHHOTO YPOBHS Ka4ecTBa. 37€Ch BBIIMOJIHSACTCS KOMILIEKC
paboT 1O TecTHUpOBaHUIO (OOHApY)KCHHE M YCTpaHEHHE HIePEeKTOB), MPOBEPSETCA
CLICHapWil pa3BepThIBaHMs MpoayKTa. Korma pemieHHe CTaHOBHUTCS JIOCTAaTOYHO
YCTOMYMBBIM, TIPOBOJIUTCS €ro IHJIOTHAs OJKCIUTyaTalusi B TECTOBOW cpele ¢
MIPHUBJICUCHUEM IOJIb30BATEIICH U IPUMEHEHUEM PEalTbHBIX CIICHAPUEB PaOOTHI.

— Pa3sBepreiBanue (Deploying). BeimonHseTcss ycTaHOBKA pEIICHUS W HEOOXOIUMBIX
KOMIIOHEHTOB OKDY)KEHHsI, IPOBOJUTCS €ro craOwim3amus B MPOMBIIUICHHBIX
YCIOBHUSAX M Tepelaya NpOeKTa B PYKH TPYIIbBI cOnmpoBoXkIeHus. Kpome Toro,

AHAIIM3UPYCTCA MPOCKT B LICJIIOM Ha NPCAMET YPOBHA YAOBJICTBOPCHHOCTH 3aKa34HKa.

Bueapenue

Buedpennoe pewenue 3aBepureHo

cmadunU3UpoOBaHo _I Aopo npoekmmotl epynnwl

dopmuposaro
Bueopenue na mecmax

3a6epuieno , Bl Yeprosoii  eapuanm  KOHYenyuu

Kniouesvle komnonenmel —\ En \ / npoexma cocmaenen
pazeeprymot x

I'oroBHOCTH pelieHust Konuenuus NPOEKTA
yYTBep:KIeHA YTBepKAeHA
[Tlunommnoe enedpenue 3a6epuieHo Bepugpuxayus mexHono2ul

_1_ocywecmenena
Koumponvrnoe mecmuposanue 4 o g |
3a6eputeno —u .E —basosas eepcust YyHKYUOHANLHOU

v
Bepcuu-xandudamot g v cneyugurayuu cozoana
Tecmuposanue npuemaemocmu 0is 4 basosas sepcus caodnozo naana
-y e npoekma co3oana

nompebumerneli 3a6ePUEHO P 5
Basosas eepcus c600no20
/ L 4 ¢ KanenoapHozo epapuxa npoexma
Touka oocmudicenus: HyJs oe p“\g \ cozoana
/ ve'“ Cpeovl paspabomxu u

Mecmupo6anlis. pazeepHynivl

Touka xonsepeenyuu -~ m = Ilanbl MpoeKTa YyTBEPKAEHbI
Pa3p360TKa L LKOHZ;EVWL{}I noomeepaicoena
3aBeplleHa TIpomexxyTouHas Bepcus 1 3aBepiieHa

TIpomexvrouHas Bepcus 2 3aBepiieHa
IIpomesicymounas eepcust N 3asepwiena

Pucynok 3.14 — Monens XK1 MSF

B mouke xoneepeenyuu (bug CONVErgence) CTaHOBUTCS 3aMETEH CYHISCTBEHHBIN MPOTPEcce
B YCTpaHEHUHM OIIMOOK, TO €CTh CKOpPOCTb YCTpaHEHHUs OINMOOK HAYMHAET MPEBOCXOIUTH

CKOPOCTh X OOHapyxeHHs (pucyHok 3.15).
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Touxa ITOCKONIBKY KOJIMYECTBO HAWIEHHBIX, HO HE

-~ KOHBepreHumm
]_\ ) YCTPAHEHHBIX OMIMOOK MOXET KOJIEOAThCs JIaxke

~ I10CJIC TOro, Kak OHO Ha4dajio Y6BIBaTB,

T KOHBep2eHYUsi Modcem paccmampusamscs cKopee

KonuyectBo pedektos

KaK meHOeHyus, HEXKENH Kak (UKCHPOBAHHBIN

Tl 8 0 12 1 MOMEHT BO BpeMeHu. Bcnex 3a 310l Bexoi
HW
BHoss pedenr YRSROHHEN® DODONTE) KOJIMYECTBO AKTUBHBIX OIIUO0K JIOJDKHO
OpoJIo/DKaTh  yObIBaTh,  BIUIOTH 10  TOYKH
Pucynok 3.15 — Touka KOHBEpreHIIUU
JNOCTHXKEHUST Hyisa. To4yka KOHBEPreHIUH JacT

MPOCKTHOM TPYIIIe BO3MOYXKHOCTh IMOHSTh, 4TO MPOIECC TECTUPOBAHMSI OJIM3UTCS K KOHILY.

Touxka oOocmuocenusi nyns (zero-bug bounce) - 310 MOMeHT, Korja BIEpBBIE BCE
BBISIBJICHHBIC OIIMOKH OKa3bIBAIOTCS YCTPaHEHHBIMH. Beies 3a Hell HMKH KOJTMYECTBA aKTHBHBIX

OIInOOK JOJDKHBI CTAHOBUTBHCA BCC MCHBIIC, BIIJIOTH A0

. MOJIHOTO YracaHusi B MOMEHT, KOIJa pELICHHE YXKE

3

é TouKa KOHBEpreHuum AJ0CTAaTOYHO CcTaOUIIBHO IJId BBIITYCKa HepBOfI BEpCUn

x 9 Bug Convergence

A KaHauaara (pucyHok 3.16)

3§ .16).

g

o g Touyka gocTmxeHus HynA

g

: Zar By Bidkinos CyliecTBEHHYIO  pOJb  WIpaeT  THIATelIbHas

g

2 MPUOpPUTE3AIMsl  OMIMOOK, TIOCKOJIBKY  YCTpaHEHHUe

Bpan BCSIKOM M3 HHUX COJEPKHUT PHUCK BHECEHMS HOBBIX

Pucynok 3.16 — Touka ommn6Ook. Toyka MOCTHXKEHUS HYIs SICHO TOKAa3bIBaeT,

AOCTHRCHHS HYIIA 4TO IMPOCKTHAA TIpylIia HpI/I6J'II/DKaeTC$[ K CO3JaHHIO

cTabwiIbHOM Bepcun kanauaara (release candidate).
Monaean npouneccoB MSF for Agile Software Development

Mogens nponeccoB MSF mpencrasnser o01yt0 METOJOJIOTHIO pa3pabOTKU U BHEAPEHUS
IT- pemienuii. OCOGEHHOCTh 3TOM MOJIENM COCTOUT B TOM, YTO Ojaronaps cBoed TMOKOCTH U
OTCYTCTBHIO JKECTKO HAaBSI3bIBAEMBIX IPOIEAYP OHA MOXKET OBITh MPHUMEHEHa NMpH pa3paboTKe
BecbMa mmmpokoro kpyra IT mpoekTtoB. DTa Mojenb coderaer B cebe CBOWCTBAa JABYX
CTaHJAPTHBIX TPOU3BOJCTBEHHBIX Mojelneil: kackaanoi (waterfall) u cnmpansHoit (spiral)
(em. m.3.3.1 m 3.3.3).

[Mporiecc MSF opuentupoBan Ha «Bexu» (Milestones) — kiIroueBble TOYKH IMPOEKTA,
XapaKTEPU3YIOIINE JOCTHKEHUE B €r0 PaMKax KaKOTO-JTHOO CYIIECTBEHHOTO (IIPOMEKYTOUHOTO
a100 KOHEYHOro) pesyibrara. Mojenb mporeccoB MSF y4uThIBaeT MOCTOSHHBIE M3MEHEHUS

NPOCKTHBIX TpeboBaHuid. OHA UCXOAUT U3 TOTO, YTO Pa3zpadOTKa pEeIIeHHUs JOKHA COCTOSTh U3
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KOPOTKHUX LHKJIOB, CO3JAIOLIUX MMOCTYMATENbHOE JIBHXKEHHE OT MPOCTEHIINX BEPCUI pEIIeHUs K
€ro OKOHYaTeJIbHOMY BUy. PaccMOTpUM OCHOBHBIE IPUHIIMIIBI MOJENIN IIPOLIECCOB.

Bzaumooeticmeyiime ¢ «3akazuuxamuy

MSF HacTamBaeT Ha HEMpepbHIBHOM B3aMMOJCHCTBUM C 3aKa34MKOM B XO0J/i€ BCel pabOThI
HaJ IMPOEKTOM. Y IOBIETBOPEHHBIM 3aKa3uWK — TJIABHBIA IIPUOPUTET IPOEKTHOM TIPYIIIBL.
[Tonnmanue OM3HEC-OTAAY 3aKa3yMKa OT MPOEKTa, NOTPEOHOCTEH ero OyIylnx Noiab30BaTenei
TpeOyeT MaKCUMaJIbHOM ITOJIHOM BOBJIEYEHHOCTH 3aKa3uMKa B IIPOLIECC CO3/1aHUS PEILICHUS.

Toowpsiime c60600HbIIL 0OMeH uHOpmayuel 8 npoekme

Mogaenb mporieccoB MSF cunTaeT oueHb BaKHBIM OTKPBITBI OOMEH MH(pOpMAIHMEH Kak
BHYTPH KOMAaHJIbl, TaK U C KJIIOYEBHIMH 3aWHTEPECOBaHHBIMH JuIaMu. CBOOOIHBIN OOMEH
uH(popMaLiell He TOIbKO COKpallaeT pUCK BOZHUKHOBEHUS HEIOpPAa3yMEHUH, HEJONOHUMAaHUs U
HEOTpaBJIaHHbBIX 3aTPaT, HO U 00EeCTIeYNBAET MAKCUMAIIbHBIN BKJIa/l BCEX YYaCTHUKOB MMPOEKTHOMN
TPYNIbl B CHIDKEHUE CYIIECTBYIONIEH B MPOEKTE HeolpeaeaeHHOCTH. EcTecTBeHHO peub 3/1ech
He uaet o0 nHpopMauu GUHAHCOBOM HITM UMCIOIICH CTaTyC KOMMEPUYECKOHN MIIM WHOW TaiHBbI.

Co3z0asatime «eOuHoe 8udeHue NPOeKma»

Ycnex KOMIEKTUBHOM pPa0OTHl HajJ MPOEKTOM HEMBICIUM 0€3 Haluyus y YJICHOB
NPOEKTHOW TIPyIIbl U 3aKa3uuka eauHoro Buaenus (shared vision), T.e. yetkoro, u, camoe
[JIaBHOE, OJIMHAKOBOT'0, TOHUMAaHUS 1€l U 3a/1a4 npoekTa. M3HayanbHO MOHMMaHUE TOro, YTO
JIOJIKHO OBITh JOCTUTHYTO B XOZ€ pabOThl HAJl MPOEKTOM, y 3aKa3uhKa MOKET (M HEepeaKo) He
COBMAJIaTh C MOHUMAHUEM MPOEKTHOHM Tpymmbl. JIUIb HalW4Yhe eIUHOTO BUIEHHUS CIOCOOHO
BHECTH SICHOCTh M 00€CIIEUUTh BHKEHHE BCEX 3aMHTEPECOBAHHBIX B MPOEKTE CTOPOH K OOIIeH
LEJIH.

®opMupoBaHUE €IMHOTO BUACHMS U IOCIEAYIONIEe CIIEJOBAHUE €MY SIBISIFOTCSI CTOJb
BaXHBIMHU, YTO MOAeNb mporieccoB MSF BeiiensieT miis oToil nenu crenuanbHyio dasy (dasa
«BpIpaboTKa KOHIENIINIY), KOTOpasi 3aKaHYMBAETCSI COOTBETCTBYIOIIEH BEXOM.

Credume 3a kauecmeom npooyKma

MSF nactamBaeT Ha TOM, YTO KaXKIbIi yYaCTHUK MPOEKTHOM TPYIIBI JOJKEH OMIYIIATh
OTBETCTBEHHOCThH 3a KaUeCTBO pazpadarbiBaeMoro pemieHus. OHa HE MOKET OBITh JieNeTHpoBaHa
OJIHMM YJIEHOM KOMAaH[bl APYrOMY WJIM K€ OT OJHOW poJeBOMl rpymmbl apyroil. HecMoTpst Ha
HaJIMYue B KOMaHJAE pOJIEBBIX Ipynn “YpoBineTBopeHue mnotpedbutens” u “TectupoBanue”,
npsiMasi 3aJja4a KOTOPBIX — CJIEIUTh 32 KaYyeCTBOM PEIICHMsI U IMOBBIIATH €ro, BCE OCTalbHbIE
pOJIEBBIE TPYIIIBI TAKKE MOCTOSHHO JOJIKHBI UMETh B BUY HYK/Ibl KOHEYHOTO TIOJIb30BATES.

IIposenaiime 2ubkocms — 6y0bme 20MoGwl K U3MEHEHUAM
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MSF ocHoBBIBaeTCS Ha MPHUHIIMIIE HEMPEPHIBHOW M3MEHSIEMOCTH YCJIOBHH MPOEKTa MPHU
HEU3MEHHOU 3(pPEeKTUBHOCTHU yrpaBIeHUECKOH AesTenbHoCcTU. [IpoekTHAs rpymna T0KHA OBITh
roToBa K rnepemMeHam, u meroaonorus MSF npenocrapinser 3¢ deKTUBHBIN HHCTPYMEHTApU JUIs
aJICKBAaTHOW 1 CBOEBPEMEHHOI peakiluu Ha U3MEHEHHsI B IPOCKTHOMN Cpe/ie.

Cmaevme «gexu»

Kaxnas utepanms, kaxnaas (asza mporecca co3AaHusl PelIeHHUs JOJDKHA 3aKaHYMBATHCS
HEKOTOPBIM 3pUMBIM PE3yJIbTaTOM, HEKOTOpoil Bexou (milestone). Hanuume Bex mo3BosseT
MIPOEKTHOI rpyIIe U 3aKa34uKy BUAETH JBUKEHHE MTPOEKTA BIIEPE/I.

byovme comoswl k 6Hedpenuro ceco0us

PaGora mnpoekTHOW Trpynmbl B HAealie JODKHA OBITH TNOCTPOEHA TakK, 4YTOOBI IIpH
BO3HMKHOBEHUH TaKOW NOTPEOHOCTH Y 3aKa3uumKka TEKyIIee COCTOSHHE pa3padaThIBaeMOro
pelieHuss MOTJI0 ObITh HEMEIJIEHHO BHEAPEHO (eCTeCTBEHHO C TOM (YHKIIMOHAJIBHOCTHIO,
KOTOpasi B JaHHBIH MOMEHT pealii30BaHa). DTO 03HAYAET, UTO UTEPALMU pabOThl HAJ MPOEKTOM
JIOJDKHBI OBITh MAaKCUMAJIBHO KOPOTKMMH, U B KKABI MOMEHT BPEMEHH JIOJDKHA CYIIECTBOBAThH
TeKylas paborocrnocoOHas Bepcusi peuieHus. Takod MOJIX0J JaeT BO3MOXKHOCTb PaHHEro
OOHapyXeHHsI PHUCKOB, OMIMOOK, MPOMYIIEHHBIX WM HEIOMOHAThIX TpeOoBaHUl, daeT
BO3MOXXHOCTh CBOEBPEMEHHO IOJlydyaTh OOpaTHYI0 peaklMi0 OT 3akKa3udKa, a, 3HauuT,

COKpalmacT 3aTpaThbl.
anaeﬂeHue Komnpomuccamu

B cuny cBoiictBeHHOU IT-mpoekram HEONpPENENEHHOCTH U PUCKOBAHHOCTH, OIHUM W3
KJIFOUEBBIX (PAKTOPOB HMX ycrexa sBIOTCS 3 (eKkTHBHBIC KOMIpOMHUCCHBIe pemenus (trade-
offs).

Xopoiio H3BECTHA B3aMMO3aBHUCHMOCTh MEXKIY pecypcaMu TpoeKkTa (JTIOJCKHUMH H
(UHAHCOBBIMU), €ro KajeHAapHbIM TpaduKoM (BpeMEHEM) M peau3yeMbIMU BO3MOXKHOCTSIMU
(pamMkamu). OTH TpU TeEpeMEHHbIE 00pa3ylT mpeyeonvhuk Komnpomuccos (tradeoff

triangle), npuBenennslit Ha pucynke 3.17 [19].

&
§
& 2,
Q >

Bﬁ%ﬁbxmocm

Pucynok 3.17 - TpeyroinbHUK KOMIPOMHCCOB
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[locne mocTmkeHus: paBHOBECHST B 3TOM TPEYTOJIbHHKE W3MEHEHHE Ha JII00OH M3 ero
CTOPOH JUIs oAJep)aHus OanaHca TpeOyeT MOIU(HUKAIMA HAa APYTroil (IBYX IPYTUX) CTOPOHAX
W/WIIN Ha N3HAYaJIbHO U3MEHEHHOW CTOPOHE.

Haxoxxnenue BepHoro OajaHca MEXIy pecypcaMu, BpeMEHeM pa3paloTKu U
BO3MOXHOCTSIMH — KIJIIOYEBOH MOMEHT B TIIOCTPOCHHUHM pEUICHHS, JODKHBIM 00pa3oMm

OTBEUAIOLIET0 HYXJAaM 3aKa3uuKa.
Mampuya xkomnpomuccoe npoexma

Jlpyroe IMoJI€3HOE CPEACTBO YIIPABJICHHUS IPOEKTHBIMA KOMIIPOMHCCAMH — MAaTpHIa
KOMITpoMHCCOB TipoekTta (project tradeoff matrix). Ona orpaxkaeT TOCTUTHYTOE Ha PAaHHUX
JTamnax MpOeKTa COrIalIeHue MEKIY IPOEKTHOM TPYIIION U 3aKa34MKOM O BEIOOpPE IPHOPUTETOB
B BO3MOKHBIX B OYAYIIEM KOMIIPOMHCCHBIX PEHICHUsAX. BO3MOXKHBINA BapHaHT TaKOW MaTPHIIbI

IpeJicTaBjIeH Ha pucyHke 3.18.

2 @
<
£4

%
g
Bﬁxmocm Oukempyercs OO0 M naerca

-

v

v

Pucynoxk 3.18 - Marpuia KoMnpoMuccoB (BO3MOXKHBIH BapHaHT)

Martpuiia KOMOPOMHCCOB ITIOMOTaeT 0003HAYUTh NPOEKTHOE OrpaHUYCHHE, BO3/IeIiCTBUE HA
KOTOpOE TMPaKTHUYECKH HEBO3MOXKHO (KonmoHka «®Dukcupyercs»), ¢GakTop, SBISIOMIMNACA B
IIPOEKTe TPUOPUTETHBIM (KONOHKAa «COriiacoBbIBa€TCA»), M TPETUH Mapamerp, 3HAYeHHUE
KOTOpPOTO JOJKHO OBITh HMPHUHSTO B COOTBETCTBUU C YCTAHOBJICHHBIMU 3HAUEHUSMHU IEPBBIX

JBYX BeIW4MH (KosioHKa «IIpuHuMaeTcsa»).
Moneas Rational Unified Process (RUP)

Mogens xu3HenHoro 1mukiaa RUP  gBasercs JOBONBLHO — CIIOKHOM, J€TAJIbHO
popabOTaHHON UMepamueHO-UHKPEMEHMHOU MOOEIbIO C dIeMEeHmamu Kackaonou mooenu [32].
B monmenn RUP Beipensitorcs 4 ocHOBHBIE ¢a3bl, 9 BUAOB AestenbHOCTH (mporieccoB). Kpome

TOro, B MOACIM OHHUCBIBACTCA PpsAd HNPAKTHUK, KOTOpPBIC CICAYCT MNPUMCHATH HIIN
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PYKOBOACTBOBAThCS U1l YCIIEIIHOIO BBINOIHEHU Npoekra. RUP opueHTHpoBaH Ha mosTamHoe

MOJICTTMPOBAHHE CO3[aBaeMOTr0 MPOAYKTa ¢ moMoIiblo si3bika UML (pucyHok 3.19).

D a3 bl
Hauano IIpopabotka HOCTPO‘?H_I’I‘3 Ilepenaua
JucuMnanHe! (IPouecchr) Inception || Elaboration Construction Transition

BI/I3HCC-MO)ICJ'II/IDOBE[HI/IC

Onpenenenue TpebOBaHUI

4
|

AHanu3 U POEKTUPOBAHHE :
e
H — H
. g — - '
Peammzanus E ,: — E \.:r— ~—
TecrupoBanue ! — i oD, o
.
Pa3BepTHIBaHHE : A
H
.
.
.

i

Yupasin. KoHQUTypan. ¥ N3MECHEHHAMHI
VYnpasneHue MpoeKToM
YpasneHnue cpeioil npoekTa

’i
i

Hauanps. || Ipo 1 || IIpo 2 || ITer.1 || Iler.2 | Ier.3 || e.1 || ITe.2

NTtepaunumu

Pucynoxk 3.19 — Monens RUP

Ocnosnvimu ghazamu RUP sensaromes:

—da3a navyana npoekra (Inception). OnpenensoTcss OCHOBHBIE IETH MPOEKTA, OIOHKET
MPOEKTa, OCHOBHBIE CPEJICTBA €TI0 BBIMOJHEHUS - TEXHOJIOTUH, HHCTPYMEHTBI, KITFOUSBOM
MePCOHAJI, COCTABIISIOTCS MPEBAPUTENbHBIC TUIaHbI TpoekTa. OCHOBHAS 1171 ATON (a3bl
- JIOCTHYh KOMIIPOMHCCAa MEXKIY BCEMH 3aMHTEPECOBAHHBIMH JIMIIAMH OTHOCHUTEIHHO
3a7a4 MpoeKTa.

—®a3a npopadorku (Elaboration). OcHoBHast 1enp 3Toii (asel - Ha 0a3e OCHOBHBIX,
HauboJee CyIeCTBEHHBIX TpeOOBaHUH pa3paboTaTh CTaOMIBHYIO 0a30BYI0 apXUTEKTYpPY
NpPOJIyKTa, KOTOpas TMO3BOJISICT PElIaTh MMOCTABJICHHBIC MEPe] CHUCTEMOM 3aJadyd U B
JaTbHEHIIIEM HUCTIONIb3YETCs KaK OCHOBA Pa3pabOTKU CUCTEMBI.

—da3a nocrpoenus (Construction). OcHoBHas ek 3TOH a3kl - JeTATbHOE TPOSICHEHUE
TpeOoBaHUMN U  pa3paboTKa CHCTEMbI, YIOBIETBOpAMOIIEH KM, Ha OCHOBE
CIIPOEKTHPOBAHHOM paHee apXUTEKTYPHI.

—da3a nepexaun (Transition). Ienb ¢asel - caenaTh CUCTEMY MOJHOCTHIO JTOCTYITHOM
KOHEYHBIM 0JIb30BaTENISIM. 3/1€Ch MPOUCXOUT OKOHYATEIFHOE Pa3BEPTHIBAHHE CUCTEMBI

B ee paboueii cpene, MOAroHKa MEJKUX JETaIeH 1Mo HY>K/IbI MOJIb30BaTelIeH.
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B pamkax kaxmaod (as3pl BO3MOXKHO TPOBEICHHE HECKOJIBKUX HTEpaluid, KOJINYECTBO
KOTOPBIX OIPEAEISAETCS CI0KHOCTHIO BBIITOJIHAEMOIO IIPOEKTA.

Heamenvnocmu (ocHoBHble mpouecchl) RUP nemsitcs Ha mnate pabouMx U 4YeThIpe

noanepkuBaronue. K padounm 1eATe/ibHOCTAM OTHOCATCS:

— Mooenuposanue npeomemnoti obracmu (6busHec-moaenuposanue, Business Modeling).
Lenu »TOM neATENBHOCTH - TMOHATH OW3HEC-KOHTEKCT, B KOTOPOM JOJDKHA Oyner
paborate cucrema (M yOeIUTBCsS, YTO BCE 3aMHTEPECOBAHHBIC JIMIA MOHHMAIOT €ro
OJIMHAKOBO), TIOHITH BO3MOXHBIC MPOOJIEMBI, OIICHUTh BO3MOXHBIC UX PEIICHUS U UX
MOCIIEACTBHS 17151 OM3HEeca OpraHu3aluy, B KOTOpoil Oyzner paboTarh cuctema.

— Onpeoenenue mpebosanuti (Requirements). llenu - MOHATH, YTO JOKHA JCiaTh
CHUCTEMa, OIpPEAETUTh TPAHULIBI CUCTEMbl M OCHOBY IJsl IUJIAHUPOBAHUS MPOEKTa U
OLICHOK pecypco3aTpar B HEM.

— Ananuz u npoexmupoeanue (Analysis and Design). BeipaOoTka apXUTEKTypbl CUCTEMBbI
Ha OCHOBE KIIIOUEBBIX TPEeOOBaHH, CO3[JaHUE MPOSKTHOM MOENH, MPEICTaBICHHON B
Buze quarpamm UML, onuchIBarOImUX OIPOAYKT C Pa3IMYHbBIX TOYEK 3PEHUS.

— Peanuzayus (Implementation). Pa3spaboTka HCXOIHOrO KOJa, KOMIIOHEHT CHCTEMEI,
TECTUPOBAHUE U WHTETPUPOBAHNE KOMITOHEHT.

— Tecmuposanue (Test). OOmiast oreHka aedEKTOB MPOAYKTa, €0 KAa4eCTBO B IIEJIOM;
OLIEHKA CTENEHU COOTBETCTBUSI UCXOIHBIM TPEOOBAHUSM.

IMoanep:xuBaOIIMMH IS TEJIbHOCTAMH SBJISIIOTCS

— Pazeepmuisanue (Deployment). Llenu - pa3BepHyTh CHCTEMY B €€ pabodeM OKPY)KEHUH U
OLIEHUTH €€ paboTOCIOCOOHOCTb.

— Vnpaenenue  konueypayusmu u  usmenenusmu  (Configuration and Change
Management). OnpesieieHUe IEMEHTOB, MOIEKAIIMX XPAHSHUIO M TIPABUIT TIOCTPOCHHUS
W3 HHUX COIVIACOBAaHHBIX KOH(pUTypaluii, ToAJAepKaHUE MEIOCTHOCTH TEKYIIETro
COCTOSIHUSI CHCTEMBI, TIPOBEPKA COTITACOBAHHOCTH BHOCUMBIX U3MEHEHHIA.

— Vnpaenenue npoexmom (Project Management). BxitouaeT ruiaHupoBaHHe, yIpaBICHUE
MepCcoHaNoOM, oOOecredyeHus CBsi3ed C JAPYrUMH 3aMHTEPECOBAHHBIMM  JIMIIAMHU,
YIPABICHUE PUCKAMU, OTCICKUBAHUE TEKYIIETO COCTOSIHUS IIPOEKTA.

— Vnpaenenue cpeooui npoexma (Environment). Hactpoiika mporiecca moa KOHKPETHBIH

IMPOCKT, BLI60p 1 CME€Ha TeXHOJIOTHUH 1 HHCTPYMCHTOB, UCITIOJIb3YCMBIX B IIPOCKTC.
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Mopnean Extreme Programming (XP)

OKCTpeMallbHOE IPOrpaMMHUpPOBAaHUE SBISETCS NPUMEPOM TaK Ha3bIBAEMOI0 METOAA

«kuBoi» paspaborku (Agile Development Method). B rpymmy <«KMBBIX» BXOAST, HOMHMO

SKCTPEMAJILHOTO TPOTPAaMMHUPOBAHUS, BXOJIUT €IIe PsJI METOAOB, O YEeM IMOJApPOOHEEe MOKHO
npountats [33].

Mogene xu3HeHHOro unukia XP sBiasercs HMTEpPALMOHHO-UHKPEMEHTHOM MOJIEIBIO
ObICcTpOro co3aanus (M MOIU(PHUKALIUN) MPOTOIONOB MPOAYKTA, YIOBICTBOPSIONINX OUEPETHOMY

TpeboBanuto (user story). OCOOEHHOCTH ITOM MOJIENIN MpeACTaBIeHbI Ha pucyHke 3.20.

— \
«Bopoc» Hoaas
\umepauun
APXUTEKTYPbI UcTopun
MUcnosnb30BaHUsA \
TpebosaHusi Tecsosbie \
Owubku Owubku \
MnaHupoBaHue [naH .| Paspa6oTka Bepcusi | MpuemMouHble Penus
Bepcum sepcuu Bepcum " TecTbl Bepcumn
eHalexHble YeeperHble
OUEeHKU OUEH
OdobpeHue
«B6poc» rons308ameneti
peleHus

Pucynok 3.20 — Mopenb 5KCTpeMabHOTO MPOTPaMMHUPOBAHUS
(11 OJTHOH BEpPCUM — UTEPALIUU CUCTEMBI)

OcHosHBIMU hazamu MOOeNU MONHCHO CHUMAMD .

— «Bopocy apxumexkmypbl — Ha4aJIbHBIN dTall MPOEKTA, HA KOTOPOM CO3/1aeTCsl BHJICHUE
MPOJYKTa, TPUHUMAIOTCS OCHOBHBIC PEHICHHS 110 apXHTEKType UM MPUMCHICMBIM
TEXHOJIOTUSIM. Pe3yibpTaToM Ha4yalbHOTO JTama sBiseTcs wmemaghopa (Mmetaphor)
CUCTeMBI, KOTOpas B JOCTaTOYHO NPOCTOM U TMOHSATHOM KOMaHJE BHUJAE JIOJDKHA
OIMCHIBATH OCHOBHOW MEXaHHU3M Pa0OThl CHCTEMBI.

—HWcropun ucnoab3oBanust (User Story) — stan cOopa TpeOOBaHUii, 3aUChIBAEMBIX Ha
CHEIMATLHBIX KAPTOUKAX B GUOE CYeHapues 8blNoJIHeHUs 0moenbhblx yynxyuil. ictopun
WCIIONIb30BAaHUS SIBISIOTCS TPeOOBAHUSAMH Ui TUIAHUPOBAHHUS OYEpPEAHON BEpCUU U
OJTHOBPEMEHHOH pa3paboTKu MpUeMOYHbBIX TecToB (Acceptance tests) ais ee mpoBepKwu.

—IlnanupoBanue Bepcum (pesausa). [IpoBoautcs Ha coOpaHUM C ydacTHEM 3aKa3dyHMKa

nyreM BbiOopa User Stories, kotopsie BOMIyT B ClieAyrONy0 Bepcrio. OIHOBPEMEHHO
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MPUHUMAIOTCSI PEUICHHs], CBSI3aHHBIE C peanu3anuei Bepcuu. llenp mmanupoBanus -
MOJy4YeHHE OLIEHOK TOro, 4YT0 M KaK MOXXHO cenaTh 3a 1-3 Hemenu co3maHust
clIeyIoIel BepCUH MPOIyKTa.

—Pa3pa6oTka mpoBOAUTCS B COOTBETCTBUH C IJIAHOM M BKIJIIOYACT TOJIBKO T€ (YHKIIHH,
KOTOpbIe ObLIIM 0TOOpaHbI Ha Tare MIAHUPOBAHUS.

—TecTHpoBaHUe TPOBOIUTCS C YIaCTUEM 3aKa3UMKa, KOTOPBII y4acTBYET B COCTaBICHUH
TECTOB.

—BbInyck penu3a — pa3paboTaHHas BepCHs MEPEaeTcsl 3aKa3uuKy Ui MCIIOJIb30BAHUS
WK OeTa-TeCTUPOBAHUS.

[To 3aBepiIeHUIO KA JIETAeTCs MEPEXO0/I Ha CIEAYIONIYI0 UTEPAUIo Pa3pabOTKu.

OcoOeHHOCTH MOJIENH KU3HEHHOTO UKJIa XP MpOsICHAIOT cleyronue NPUHIMIbI 3TOr0

Metoaa. llpexne Bcero, 3T0 HpUHLMIIBI <OKUBOI» paspabotku IO, 3adukcupoBaHHBIE B
MaHUpECTE «KHBOI» pa3pabOTKH:

— JIrogu ux ob1ieHue 60s1ee BaKHbI, YEM ITPOLIECCHl U HHCTPYMEHTHI.

—PaboTaromas mporpamma Oosiee BayKHa, YeM UCUEPITBIBAIOIIAS JOKYMEHTAIHS.

— CoTpyqHHUYECTBO C 3aKa34MKOM OoJiee BaXKHO, YeM 00CYKIIEHHE JeTaneld KOHTpaKTa.

—OtpaboTka n3MeHeHHi Oolee BakHA, YEM CJIeIOBaHUE TIaHAM.

Kpome Toro, B XP ecTb HECKOJIBKO npasun (mexnHuk), XapaKTEePHU3YIOIIUX OCOOCHHOCTU

MO/JIENIN €T0 KU3HEHHOT'0 LIUKJIA:

— Kueoe nnanuposanue (planning game) - Kak MOKHO ObICTpee ONpeneTUuTh 00bEM padoT,
KOTOpBI HY)XHO cnaenaTh a0 crenyromeil Bepcun [1O. Pemenune mpuHumaercs Ha
OCHOBE, B TIEpBYIO Ouepelb, OW3HEC-IPUOPUTETOB 3aKa3uhka M, BO-BTOPYIO,
TEXHUYECKUX OICHOK. [IaHbl M3MEHSIOTCS, KaK TOJBKO OHU HAYMHAIOT PACXOIUTCS C
JeWCTBUTENFHOCTHIO MITH TTOXKETaHUSIMH 3aKa34YHKa.

—Yacmas cmena eepcuti (small releases) - mepBas paboTaromas Bepcus JODKHA
MOSIBUTHCS KaK MOJKHO OBICTpee, M TYT e JOJDKHA HauaTh MCIIONb30BaThes. Cremyromnie
BEPCUU MOATOTABIMBAIOTCA Yepe3 10CTaTOYHO KOPOTKHE MTPOMEKYTKH BPEMEHHU.

—IIpocmoie npoexmuvie pewenus (simple design) - B KaKIblii MOMEHT BPEMEHH CHCTEMa
JOKHA OBITh CKOHCTPYMPOBAaHA TaK TPOCTO, HACKOJBKO 3TO BO3MOXHO. HoBbie
GyHKIMN J0OABISIOTCS TOJNBKO MOCIE ICHON MPOCKObI 00 3TOM. Bes AHUIIHSS CIIOKHOCTh
yIansieTcs, Kak TOJIBKO 0OHApyKUBACTCSI.

— Paspabomka na ocnose mecmuposanusi (test-driven development) - crauana numryrcs

TECThl, MOTOM PEATU3YIOTCS MOIYJIM TaK, 4YTOObI TECThl cpadaTbiBajiu. 3aKazyUKu
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3apaHee MUINYT TECTHI, IEMOHCTPUPYIOIINE OCHOBHBIE BO3MOXKHOCTH CHCTEMBI, YTOOBI
MO>KHO OBUIO YBUJIETH, YTO CHCTEMa JICHCTBUTEILHO 3apaboTaa.

—llocmosannas nepepabomxka (refactoring) - CUCTEMBI JJS YCTPAaHEHUS W3IHUIIHEH
CIIO)KHOCTH, YBEIMYEHHUS TOHSITHOCTH KOJIa, MOBBIMIEHUS ero rudkoctu. [Ipm srtom
MpeINoYTeHue OTAAaeTCs Oojiee DJIETaHTHBIM M THOKUM pEIICHUSM, MO CPAaBHEHHUIO C
MIPOCTO JAIOUIMMH HY)KHBIN pe3yibTar.

—IIpoepammuposeanue napamu (pair programming) - BeCbh KOJI THIIETCS JBYMS
MPOrpaMMHUCTAaMH Ha OAHOM KOMIIbIOTEpE, YTO IMOBBIIIAET €ro KayecTBO (OTCYTCTBHUE
OIIMOOK, TOHSATHOCTh, YNTAEMOCTh, ...).

—llocmosannas unmezpayus (continuous integration) - cucreMa cOOMpaeTcs U MPOXOAUT
WHTETPAIMOHHOE TECTHPOBAHHME KaK MOXKHO Yallle, 10 HECKOJIKO pa3 B JICHb, KaXIbIH
pas, Korja napa nporpaMMHCTOB OKaHYHMBAET pPealIN3alUI0 OYePETHON (PyHKITUH.

—40-uacosas pabouas Hedens - CBEpXypouHash paboTa paccMaTpPUBACTCS KaK MPHU3HAK
6ombiux mpobieM B mpoekte. He nomyckaercs cBepxypouHas paboTa 2 HeAenu MOoAPs
- 9TO UCTOLIAET MPOrPaMMHUCTOB U JelaeT HX paboTy 3HAYUTETBbHO MeEHee

IIPOTYKTUBHOM.
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4 VYIPABJIEHUE KOMAHJIOM NPOEKTA

Yenex npoexma nanpsamyro cesazau ¢
UCNONIL3YeMbIMU MATAHMAMU, U, YO DOJlee 8AJICHO,
CnocoboMm, 8 COOMEEMCmMaUU ¢ KOMOPLIM
PYKOBOOCMBO UCHONb3YEem IMU MAIAHMbL 8
npoexkme.
JI>xon MakoHam
B cnimpanpHOi Moaenu ynaaoch 00jiee YETKO M €CTECTBEHHO OIPECIIUTh KOHTPOJIbHBIC
TOYKH MPOEKTA, B ONPEACICHHON CTENEHH, MOAYEPKHYB IBOIIOLMOHHYIO PUPOAY KU3HEHHOTO
uukia. Teneps ke mopa B3IJISIHYTh Ha )KM3HEHHBIN IIUKJI B KOHTEKCTE€ METOJO0JIOTUIA, HE TIPOCTO
JNETATU3UPYIONINX Ty WA UHYIO MOJIEIb, HO JIOOABJISIIONIUX K HUM KIH0UeB0U dlleMeHm - 00ell.
Ponu, xak mpencTaBieHue pa3ivyYHbIX (DYHKIMOHANBHBIX TPyHI paloT, CBS3BIBAECT CO3JaHHE,
MO (UKAIMIO U UCTIOIb30BaHNE AKTUBOB MPOEKTOB C KOHKPETHBIMH YYaCTHUKAMU MPOCKTHBIX

KoMaHJ. B COBOKymHOCTH ¢ mpoueccaMu M akTHBaMu (apredakramMu) OHHM TO3BOJISIFOT HaM

CO3J1aTh LIEJIOCTHYIO M MOAPOOHYIO KapTUHY )KU3HEHHOTO IUKIA (pUCyHOK 4.1).

Mepconan

Mpoueccn Texxonoruu

Pucynok 4.1 — Moaenbs npon3BOJCTBEHHON apXUTEKTYpPbl

YmpasieHne NporpaMMHBIM ITPOEKTOM BKJIFOUAET PEIICHNUE TPEX OCHOBHBIX 3aJau:

1. TlonGop u ynpasiieHue KOMaH/101 (IepcoHana).

2. Br16op mporecca.

3. BbIOop HHCTpYMEHTAIBHBIX CPEICTB.

XoTs BCE TpHU 3aladd OJUHAKOBO BAaKHBI JJIS ycCIleXa IPOEKTa, BEAYIIYIO pOJIb UIPAET
MPaBWIbHBIN MO00p U yIpaBieHHE KOMaHAOH. Ycmex mpoeKkTa BO MHOTOM 3aBHCUT OT TOTO,
HACKOJIbKO COCTaB YYaCTHUKOB TIpPOEKTa CMOXKET ObIThb mpeoOpa3oBaH B KOMaHAY
€/IMHOMBIIIIJICHHUKOB, HAaCKOJIBKO 3Ta KOMaHJa OyJIeT aKTMBHOM M WHHUIMATUBHOW C OIHOM
CTOPOHBI M YIIpaBIsSIEMON ¢ Apyroi. M3 MHO)kecTBa BOIIPOCOB yIpaBiIEHUS KOMaHAON IPOEKTa
MBI PAaCCMOTPHUM TpPH:

—  Ponesas Mmonens koMaHabl,

— Mopenu opraauzaiuy KOMaH/;

- OO01IeHre B KOMaH/IE.
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4.1 Ponesas mooenv komanoot

CocTaB KOMaHBl OMPENEISICTCS ONBITOM K YPOBHEM KOJUIEKTHBA, OCOOCHHOCTSIMH
NPOCKTA, MPUMEHSEMBIMH TEXHOJOTHSAMH W YypPOBHEM OJTHX TexHoiorud. Ha pucynke 4.1
NpPEJICTABICH OJIMH U3 BaAPUAHTOB COCTaBa KOMaH/Ibl, OnkcaHHbli B [34]. BoigeneHHbIe MO3UIIUH
HEe O00s3aTeNbHO  MPEACTABICHBI KOHKPETHBIMH  JIOJbMH. OTO  CIHCOK  OCHOBHBIX
(GYHKIIMOHATBHBIX pOJIe B KOMaHe (posieBas MOJENbh KOMaHJbI). B MalbiX KOMaHIax poJu
MOTYT COBMEMIATHCS. B OOJIBIIMX — BBIACIATHCS TPYIIBI WM OTACIBI (OTACI MPOSKTUPOBAHUS,
OTJIeJ]l TECTUPOBAHHMS, OTACI KOHTPOJIS Ka4eCTBa, OT/AEI MOATOTOBKH IOKYMEHTAIIUH, ...).

CocTtaB KOMaHJbl OIpeAeNseTcs] TaK)Ke TUIIOM BBIMOJIHSAEMBIX paboT: MOA 3aKa3 WIH
KOpPOOOYHOE TPOU3BOJACTBO (TIPOAYKT Ha PBIHOK). MHOICEHepHblll NCUXON02 U UHMICEHED NO
MapKemuH2ey HY>KHBI B TIOCJIEJTHEM CITydae.

B npencraBieHHO MOJIenH BBIAEIEHBI CIEAYIONINE OCHOBHBIE posid (PUCYHOK 4.2):

Ponesas moaenb KoMaHIbI

Menemxep npoexra IIpoexkTupoBIHK
NHxeHep 1o KauecTBy Pazpabotunk
TexHn4eckui nucareinb TecTupoBIIUK
Texnonor pazpabortku I10

Pucynok 4.1 — PoneBast MoJien1b KOMaH/ bl

» MeHemkep NPOEKTa - TJIaBHOC CHCTBYIOILIEE JIUIO, OONamaroliee 3HAHUAMH U
HaBBIKAMH, HEOOXOJMMBIMH JUIS YCIENIHOTO YIpaBJieHHs NPOeKTOM. Ero OCHOBHBIE
byHKIMN:

v Tlox0op u yrpaBJeHUE KaIpaMH;

[ToaroToBKa M UCIIOJIHEHKE IIIaHa TPOEKTA;

PyKOBOJICTBO KOMaH/IOIA;

ObecnieueHne CBA3M MEXy OPa3/ICICHUSIMH;

AR NERNEEN

ObecrnieueHre TOTOBHOCTH MPOIYKTA.

» TIpoeKkTHPOBIIMK - 3TO (QYHKIIHS MPOCKTHPOBAHKS APXUTEKTYPhl BEICOKOTO YPOBHS U
KOHTpOJISI €€ BBIMONHEHUsI. B HeOOoIbIMX KOMaHIaX (YHKIUS PACIPEeNsIeTCs MEXIY
MEHEKEPOM U pa3zpaboTunkamu. B OOIBIINX MPOEKTaX 3TO MOXKET OBITh IENbI OTEe.

OcHoBHBIMU (YHKIUSIMU MPOEKTUPOBAHUS SBIISIOTCS:
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RN NERN

v

Amnanus TpeGoBaHUil.

Pa3paboTka apXUTEKTYpbl 1 OCHOBHBIX HHTEP(EHCOB.
VYyactue B INIaHUPOBAHUHU ITPOEKTA.

KOHTpOb BBINIOJIHEHUS IPOCKTA.

VYyacTue B moaoope Kaapos.

> Pa3p360T‘ll/lK — POJib, OTBCTCTBCHHAA 3a HCHOCPCACTBCHHOC CO3JaHHMC KOHCYHOI'O

npoaykTa. IloMumMo COOGCTBEHHO HpOrpaMMUPOBaHUS (KOAWPOBAHUSA) B €ro (hyHKIHH

BXOOHUT:

v

NN

KOHTpOIb apXUTEKTYPHBIX U TEXHUYECKUX ClIeNU(UKALNUNA TPOIYKTA.

[TonGop TEXHOJIOTUYECKUX HHCTPYMEHTOB M CTAHIAPTOB.

JlnarHocTuka u pa3pelieHne BCeX TEXHUYECKUX MPOOIIeM.

KonTposns 3a paboToii pa3paboTUMKOB JOKYMEHTAIINH, TECTUPOBAHUS, TEXHOJIOTOB.
MOHUTOPUHT COCTOSIHUS MPOYKTA (BEICHHE CIIMCKAa OOHAPYKEHHBIX OLIHOO0K).
[Toxbop WHCTPYMEHTOB pa3pabOTKH, METPHK U CTaHAapToB. KOHTpOIL WuX

HCIIOJIB30BaHMA.

» TecTupoBUIMK — pOJIb, OTBETCTBEHHAS 32 YIOBJICTBOPCHHE TPEOOBAHHIA K MPOIYKTY

(pyHKUIMOHANBHBIX U HEDYHKIIMOHAIBHBIX). B QyHKIIMU TeCcTUPOBILIMKA BXOIUT:

v

CocraBnenue 1uiaHa TectupoBaHMs. [lnaH TecTUpoBaHUS COCTaBISIET OAMH U3
AIIEMEHTOB MPOEKTA M COCTABJISIETCS 10 Havaia peaiu3anuu (pa3paboTKu) MPOEKTa.
Bpems, oTBoAMMOE B IUIaHE Ha TECTUPOBAaHME MOXKET OBITh CONOCTaBHUMO C
BpPEMEHEM Pa3pabOTKH.
KonTponb BeIMonHeHus miaHa. BaxHeilmas (QyHKIMS KOHTpOJS — MOAJEp)KKa
LEJIOCTHOCTH 0a3bl JaHHBIX 3aperuCTPUPOBAHHBIX omMOOK. B  arToil 0aze
pPETUCTPUPYETCA:

—  KTO, KOTJla U TJe OOHapyXuj, ONMHMCAaHUE OIIMOKH, ONMHUCAHHE COCTOSHUS

cpensl;

—  cTaryc OomMOKH: IPUOPUTET, KTO pa3periaet

—  COCTOSIHME OLIMOKHU: BUCHT, B pa3paboTKe, pa3pelieHa, mpooaemMbl

Ota 0a3a JOJIKHa OBITh AOCTYIIHAa BCEM, T.K. B TCCTUPOBAHUU NPHUHUMAIOT YHAaCTHUC BCC

YJICHBI KOMAaH/bI.

v

Pa3pabotka TecTtoB. Camass TpyaoeMkas 4dYacTh B pabdOTe€ TECTHUPOBIIHKA.
TecTupoBaHHe IOJDKHO OOECIEUUTH MOJIHYIO MPOBEPKY (PYHKIIMOHATHHOCTH TPH

BCEX PEeXKUMAaxX pabOThI MPOYKTA.
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v

ABTOMAaTH3alMsg TECTUPOBAHUS BKIIIOYAET aBTOMATHU3AILMIO COCTABJIEHUS TECTOB,
AaBTOMATH3AIMIO TPOIyCKa TECTOB M AaBTOMATU3alMI0 00pabOTKH pe3yabTaToB
TeCTUpoBaHus. B BuIy BaXXKHOCTH aBTOMAaTHU3allMl TECTUPOBAHUS, UHOTJA BBOIST
HOBOT'O YYaCTHUKA — MH)KEHEPa M0 aBTOMAaTH3aIUH.

Bribop MWHCTPpYMEHTOB, METPHUK, CTaHIAPTOB [UII OpraHU3alMH  Ipolecca
TECTUPOBAHUS.

Opranuzauusa bera TecTupoBaHMsl - TECTHMpPOBAHMS IOYTH T'OTOBOTO IPOIYKTA
BHEUIHUMH TecTepamMH (IOJB30BaTENSIMM). OTy BaXKHYIO MPOIEAypy HaIo

IPOJyMaTh U OPTaHU30BaTh B Cilydae pa3paboTKu KOPOOOUHOTO MPOAYKTA.

» MWHikeHep mo KavyecTBY. B COBpeMEHHOM MpEICTABICHUHM pAacCMaTpUBACTCS TPH

acrekTa (ypoBHs) KauecTBa:

v
v

—Ka4yecTBO KOHEYHOT'0 NMPOYKTa — 00ECIIeUUBACTCSA TECTUPOBAHUEM,

—KauyecTBO mpolecca pa3pabOTKu (Te3uc: Ul TOBBILICHHUS KauecTBa MPOJYKTa
HaJI0 OBBICUT Ka4eCTBO Ipolecca pa3paboTKu),

—KadecTBO (YpOBEHb) OpraHM3alUM (Te3MC: JUIs MOBBIIIEHUS KauecTBa Ipolecca

HaJl0 ITOBBICUTH KAa4CCTBO OpraHU3aliuiu pa60T).

B HCKOTOPBIX CIIydasax q)YHKI_II/II/I HWHIKCHCPA 11O KaUCCTBY BO3JIAralOTCA Ha TCCTHPOBIIUKA.

Ha camom nene oHu mupe — 1aBa CIEAYIONIUX YPOBHSI KauecTBa. 3/1eCh MPHUBEIACHBI (HYHKIINH,

OTJIMYHBIC OT q)YHKIII/II/I TCCTUPOBIIHKA:

v

CocraBneHue miaHa kadectBa. [ImaH kauecTBa BKIIIOYAET BCE MEPONPUATHS IO
MOBBIIICHUIO KadecTBa (Ha BceX YypoBHsX). VIMeeT NONTOBpEeMEHHBINH XapakTep.
[1nan TecTUpOBaHMS — €T0 ONepaTUBHAS COCTABIISIONIAS.

Ornucanue npoueccoB. OnucaHue MpoueccoB sBisgeTcs ux ¢opmanuszanuein. [lpu
ONMCAHUU BBOJSATCA METPUKH MPOILECCA, BIMSIOLIME HA KAYE€CTBO MPOIYKTA.
OueHKa MpoLECCOB BKIIIOYAET PETUCTPALMIO XOJa BBINOJHEHUS MPOLECCOB U
OIICHKY 3HAYEHU YCTAaHOBJICHHBIX METPHK MTPOIIECCOB. BRIsBICHNE «CTA0BIX» MECT
1 BBIPaOOTKA PEKOMEH AN 10 YITyUIIEHUIO POIECCOB.

VaydiuieHue npoueccoB - MNEPEoIpeesieHre Mpolecca, aBTOMATU3ALMS YacTH

pabot, o0y4yeHue nepcoHana.

[ToBbIlIeHNE KayecTBa IMpoleccoB TpeOyeT yyacTusl Bcex JedcTByromux jul. [Ipunstoe

pelieHrue JOJKHO ObITh OOOCHOBAaHO, BCEM IOHATHO W BCeMM NpuHATO. llpu moBbleHuu

KaueCTBa OpraHu3annuun pa60Ta o YyJIY4YHICHHUIO IIPOLCCCOB IMPOBOJUTCA I10 OHpeHeﬂeHHOﬁ

cxeMe. Ha kaxxagoM miare IOBBIIICHUS YPOBHA OpTraHU3allun pa60T BBIACTAIOTCA KIIHOYCBBIC

MPOLIECCHI U BBIMOIHSIOTCS paOOTHI 110 YITYUIIEHHIO 3TUX MPOLIECCOB.
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» Texnuveckuid mnHcaTeab WIM pPa3pabOTUYMK  TOJIH30BATEIBCKOM (M WHON)

JOKYMEHTallud KaK 4YacTU IPOrpaMMHOro mnpoaykra. DyHKIHAMH TEXHUYECKOTO

ucaTeiid ABJIAIOTCA:

v

RN NERN

Pa3zpaGoTka miaHa JOKYMEHTHpPOBAHHS, KOTOPBIM BKIIOYAET COCTaB, CPOKHU
MOATOTOBKH U MOPAAOK TCCTUPOBAHUA JOKYMCHTOB.

Br160op u pazpaboTka CTaHIAPTOB U MIA0JIOHOB MOATOTOBKU JIOKYMEHTOB

Br160op cpeacTB aBTOMaTH3AIMK JOKYMEHTUPOBAHHS

Pa3paboTtka nqokymMeHTauu

Opranu3anus TeCTUPOBaHMs JOKYMEHTALMU. Y4acTUe B TECTUPOBAHUU MPOIYKTA.
TexHuueckuil mnucareab Bce Bpemsi paboTaeT ¢ MNPOJYKTOM (€ro TIOTOBBIMU
BepCI/IﬂMI/I) U BBICTyHHass OT HWMCHH IIOJB30BATCIII BHUAWUT BCC HCAOUCTHI U

HECOOTBCTCTBHA.

» Texnoaor pazpadorku [10 oOecrieunBaeT BHITOJHEHHE CICAYIONINX 3a/1a4:

v

[Momnepkka moxmenu JKI[ - co3manme cinyxk0 H CTPYKTYp IO TOJJIEPKKE
paborocniocoonoctu mpuHstor monenu JKI[ T10. B mogmepxkke momenu KL
NPUHUMAIOT yyacTue Bce. Ho KOHTpOIIb BO3JIOJKEH Ha TEXHOJIOTA.

Co3aHue U CONMPOBOXKICHHUE CPelbl COOPKU MpoAyKTa. DyHKIMS 0COOEHHO BayKHA
Ha 3aBEpUIAIOIIMX JTamax pa3paboTKH WM TIPU HCIOJIH30BAHWU MOJEIH
IPOTOTHIHPOBaHUs. B Takoll curyanuu cOopka OyaeT MPOBOIUTHCS JOCTATOYHO
yacTo (B HEKOTOpBIX Clydasx - exeAHeBHO). Cpema cOOpKM [OJKHA OBITh
MOJrOTOBJIEHA 3apaHee, cOOpKa JOJDKHAa MPOBOAMTHCA ObICTpo U 0Oe3 cboes. C
y4eToM cOOpKH BEpCH 3TO HE MpocTas 3a/1a4a.

Co3nanne 1 COMPOBOXKIIEHHUE TPOLIEAYPHI YCTAHOBKH C TeM, YTOOBI Kaxas cOopka
yCTaHABJIMBAIACh ABTOMATHUECKHU C YYETOM BEPCUU M KOHPHUTYpaluii cpej.
VYnpaBieHHe WCXOIHBIMH TEKCTaMHU - CONPOBOXKICHHE W aJIMUHHCTPHUPOBAHUE

CUCTEMBI YIIPABJICHUA BEPCUAMU NCXOJHBIX TCKCTOB.

HO}IBO}ISI HUTOT, CJICAYECT OTMETUTD, YTO POJICBBIC MOJCIIN MMPOCKTHBIX KOMaH/J MOTI'yT OBITH

CaMbIMU p33H006pa3HBIMI/I.
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4.2 Moodenu opzanuzauuu KOMaHo

«...Memooono2u pa3pabamul8am
CIIOJCHBLE CUCMEMDbL, 8 KOMOPbIX eCMb
secbMa UsMeHYUBble U HelUHeliHble
KOMHOHEHMbl — 00U

Amuctap Koybepn

Kak opranuzoBatp pabory komanapl? Komanael u3 10 yenoek u komanasl u3 500 yeno-
Bek? EcTh nm paznuuust 1 B yeM oHM coctoaT? Hamo nu opraHu3oBbIBaTh paboOTy MO KECTKOM
TEXHOJIOTMM WJIA HAaJI0 MPEJOCTaBUTh CBOOOMY AEUCTBUH? MOXXKHO JM HAWTH METOJOJIOTHIO
(TeXHOJIOTHUIO) BBIMOJIHEHUS MTPOEKTa, 00ECICUNBAIOIIYIO yCIieX?

Anucrep Koyben [35] — cienmanuct B obnactu TexHosoruid BeinoiaHenus UT mpoekTos -
NPUBOAUT JaHHBIE 23 TMPOEKTOB pA3IMYHOM CTENEHU CIIOKHOCTH, BBIMOJHABIIMXCS IO
pa3IMYHBIM TEXHOJIOTHUSAM U HMMEIOIIME Pa3iNyuHble pe3ynbTarhbl. [IpITasch MpoaHaaIn3upoBaTh
pe3yNbTaThl MPUMEHEHUS PA3IMYHBIX TEXHOJOTHHA B TEX WM WHBIX YCIOBHUSAX, OH MPUXOAMUT K
BBIBOJLY:

— [IpakTiyecku TH00YI0 METOJOJOTHUI0O MOXHO C YCIEXOM IMPUMEHSTh B KaKOM-HUOYIb

MIPOEKTE.

— JIro6ast METOI0JIOTHSI MOXKET MPUBECTH K MPOBATY MPOEKTA.

['maBHYIO NpUYMHY OH BUJIUT B TOM, IPSIMO NE€pE]l HAMHU BCETAa HAXOAUTCS HEUYTO, YETO MbI
He 3amedaeM: JTroau. IMeHHO ueroBedeckue KadyecTBa 00ECTeunBalOT YCIeX TOMY WA HHOMY
MPOEKTY, UMEHHO OHHU SBISIOTCS (DAaKTOPOM TIEPBOCTEIIEHHOW Ba)XKHOCTH, OCHOBBIBASICh Ha
KOTOPOM HaJI0 CTPOUTH IPOTHO3bI O MTPOEKTE.

HccnenoBanuio BompocoB uenoBeueckoro ¢axropa (Peopleware) ynensiercss 1ocTaTtouHo
MHOT'0 BHUMaHUsI, Han0oJjiee U3BECTHBIMH paboTamu siBistrotest [36-39].

[TpoGieMbl uenoBeueckoro ¢akrTopa CBA3aHbl C TeM (MPOSIBISIOTCS B TOM), YTO
YYaCTBYIOIIUE B IPOEKTE JKOM:

» Bce pasnble — MO XapakTepy, TEMIIEpaMEHTY, aKTHBHOCTH, IIEJISIM — HET ABYX
OJIMHAKOBEIX JIIOJIEHN.
» Bce noxooicue — ydacThe B TPOEKTEe OOBEAMHSET JIOJCH OOIIHOCTHIO IIEJIeH,
MOMCKOM MyTEH TOCTUHKEHUS ITUX LIeTIEH.
» Paznuuaromes no muny:
v MHIAWBUAYAJIHMCTHI - YWIEHBI KOMaH/IbI;
v’ IeHepaTopbl HIEH - UCTIOIHUTEIH;

v/ OTBETCTBEHHBIE — OE30TBETCTBEHHBIE,
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» [locmosinubl u usmMeH4Uusbl — JIIOU, KaK MPABUJIO, TPOSIBISIOT MOCTOSHCTBO CBOUX
NPUBBIYEK M CBOWCTB XapakTepa, HO TPH D3TOM CIOCOOHBI MPOSIBIIATH
«IPOTUBOIOJIOKHBIC» KAdyecTBa: MHAMBUAYAJIUCT — KOMaHJHBIE KayecTBa,
WCIIOJIHUTEIIb — FTEHEPUPOBATH UJIEH,

» Mno2oobpasnvbi — Hall0 TIOHUMATh, YTO MHOTO00Opa3Ke JIFO/ICH SIBJISETCS OCHOBHOM
rapaHTHeil BbDKMBAHUS YEJIOBEUECTBA BOOOINE M BO3MOXKHOCTH BBINMOIHATE UT
MPOEKTHI B YaCTHOCTH. Eciii ObI Bce OB WHAMBUIYAIUCTHI U BCE KOMAaH/IHUKH,
BCE T'€HEPATOPhI UK WIIM BCE UCTIOJHUTENH, TO BPS JIM YAAIOCH BBIOJHUTH XOTS
OBI OMH TIPOEKT, & MUP CTaJl OBI y)KaceH.

Kak xe ympaBisiTe TakKUMH JFOAbMH? PacCMOTpUM OCHOBHBIE MOJIETH MPOEKTHBIX TPYIIIL,

KOTOPBIC IPUMECHSIFOTCS Ha ITPAKTUKE
421  Aomunucmpamuenas mooenb (meopus X)

OTO TPaIUIIMOHHBIN CTHIIb YIIPABICHUS, CBSI3aHHBIA C HEPAPXUUECKON aMUHUCTPATHBHO-
KOMaHJIHOH MOJICNIbI0, KOTOPYIO HCIOJB3YIOT BOCHHBIC OpraHW3alid. B OCHOBE JIGKUT
meopus X, KOTOpas yTBEp)KIaeT, YTO TaKOW IMOIXO0J HEOOXOIUM, MOCKOJIBKY OOJBITHHCTBO
JIFOJICH IO CBOCH MPUpOJIie HE JIIOOUT paboTy M OyIeT CTPEMHUTBCS N30EKATh €€, €CIM Y HUX eCTh
Takas BO3MOKHOCTh. OHAKO MEHEIKEPhI TOMKHBI IPUHYKATh, KOHTPOJIUPOBATh, HATIPABIATH
COTPYJIHUKOB U YIPOKATh UM, YTOOBI TIOJYIUTHh OT HUX MaKCUMaIbHYIO OTHavy. /esus meopuu u
mooenu: Jlroou denarom moavko mo, 4mo 8vi KoHmpoaupyeme. nu B 0ojiee MATKOM BapUaHTE:
Jroou penmaroT TO, YTO OHU HE XOTAT AeNaTh, TOJBKO €CIM BBl UX KOHTponupyere B KoHIe
KOHIIOB, TEOPHs YTBEPKAAET, YTO OONBIIUHCTBO JIFOJIEH MPEANOYUTAIOT, YTOOBI UM TOBOPHIIH,
YTO CJIEIYET JeJIaTh U UM HE TIPHUICTCS HUYETO PEIIaTh CAMHM.

XapakmepHvle uepmoi MoOenu:

— BractHas nupamuia — penieHus MPUHUMAIOTCS CBEpXY-BHU3,

— UYeTkoe pacnpeneneHne pojiei u 00s3aHHOCTEN;

— UYeTkoe pacmnpeelieHne OTBETCTBEHHOCTH;

— CrnenoBanue HHCTPYKIIUAM, IPOLIETypaM, TEXHOJIOTHSIM;

— Pous MeHeKEpa: MIIaHUPOBAHUE, KOHTPOJIb, PUHATHE OCHOBHBIX PEIICHU.

IIpeumywecmea _moodenu: SCHOCTb, IPOCTOTA, IPOTHO3UPYEMOCTb. MoJenb XOpollo

codYeTaeTcs ¢ KaCKagHOW MOJENbIO KU3HEHHOTO IUKJIa W MPUMEHUMA B TEX )K€ CIydasx, 4To U
KackasiHas Mojieib. Mojenb 3 deKTHBHA B CiIy4ae YCTAaHOBUBILETOCS MpoIecca.

Heoocmamku moodenu CBSI3aHBI C TEM, 4YTO AaIMHUHUCTPATUBHAA CHUCTCMA CTPCMUTCA

CaMOCOXpPAaHCHUTO (CTaGI/IJIBHOCTI/I) " IUIOXO BOCIIPpUMMYMBA K U3MCHCHHIO CUTYAIlUW — HOBBIC

TUTIBI IPOCKTOB, MPUMCHCHHUC HOBBIX TCXHOHOFHﬁ, OICpaTuBHAA pCaKIIUA HAa USMCHCHUC PbIHKA.
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KpOMe TOro, B a,HMHHHCTpaTHBHOfI MOJCIIN IIJIOXO0 YKHUBAIOTCA MHAWBUAYAJIUCTBI U TCHCPATOPLL

UJIIEN.

AJMUHUCTpAaTUBHAs cucTemMa (MOJEIb) — 3TO TSDKEJBIN 11apoBO3, UAYILUN B «CEPENUHE» U
HE MOJJAIOUIMICS Ha «KPailHOCTH) MOMCKAa HOBBIX IyTel U penieHui. OHa BOCIIPUHUMAET
HOBBIE pEUICHHS M TEXHOJOTMHM, HO TOJbKO NPOBEpEHHbIE, OTpaOOTaHHBIE U
CTaHJapTU3UpoBaHHble. B 3TOM ee cuia, cnabocTh M MPOSBICHHE NPUHIMIA
MHOrooOpasus. Buanmo, MMeHHO K Hel B HaWOOJbIIEH CTENEHH NPUMEHHM TEPMHH
«IIPOMBIIIJIEHHOE [TPOrPaMMUPOBAHUE.

4.2.2  Mooenv xaoca (meopus Y)

B ocHoBe wMomenn xaoca gnexuT Teopus Y, KoTOpas  SBISIETCS — IOJIHOM
MPOTHBOMOJI0KHOCTEIO Teopun X. OcuosHotl mesuc. Paboma — ecmecmeennas u npusmuas
desimenbHOCmb U DOILUUHCIGEO NH00ell, HA CAMOM JIeJie, OY€Hb OTBETCTBEHHBI U HE YBWJIMBAIOT
OT paboTHI.

Xapaxmepnvimu yepmamu Mooenu Xxaoca SABISIOTCA:

OTcyTCTBUE SIBHO BBIPAKEHHBIX IPU3HAKOB BJIACTH;

— Ponb MeHemKepa — OCTaBUTH 3aJauy, 00eCIeUnTh pecypcaMu, He MeLIaTh U CIEAUTD,
4TOObI HE MellaJIU IPYTHE;

— OtcyTcTBHE MHCTPYKIMM U perjaMeHTUPOBaHHBIX MPOLIETYP;

— MupuBunyanpHas MHMLIMATUBA - pEUICHUS IO NpoOJieMe NpPUHUMAETCs Tam, TIJe
npobiema oOHapyKeHa,

— Ilponecc HamoMUHAET TBOPYECKYIO WIPY YYaCTHUKOB Ha OCHOBE JpPYKECKOU

COpPEBHOBATEIBHOCTH.

IIpeumyuwiecmesa maxkou_mooenu B TOM, YTO TBOPYCCKAsA MHHUIMATHUBA YYACTHUKOB HHUYCM

HE CBSI3aHAa W NMOTEHLHMaJl YYaCTHUKOB PAacKpbIBaeTCsl B MOJHON Mepe. JTO ObIBa€T OCOOEHHO
3¢ (}peKTUBHO B cllydae, KOTja JUisl PEHICHUs MpoOJieMbl TPEOYyeTCsl MOWMCK HOBBIX IMOAXOJOB,
METO/0B, Hjel u cpencTB. KoManna cTaHOBUTCS KOMaHI0HM «IpophiBa», a paboTa MpOXOAUT B
dopme Wurpbl, Ielb KOTOPOW — TOMCK HaWIyyllero pesyiapTara. lIpouecc HamoMHHaeT
CIIy4aiHBIM TOWCK, KOTJa WUJIed M PEIIeHUs POXKIAITCA NMPHU KUBOM U Kak Obl ClIydailHOM
o0cyxJIeHUU pobsieM B KOpUI0pe, CTOJI0BOM Ha nukHHUKE. CoOpaTh Takyro KOMaHIy B paboueit
KOMHATe M YCTPOUTH OOCYKJEHHE IO PEeriaMeHTy 4acTO MPOCTO HE yIaeTcsi — 3TO KOMaHJa
TBOPYECKUX MHIUBHUIYaJIUCTOB.

Hedocmamku _modenu CBsi3aHbl C TEM, 4YTO IpPH ONPEICIICHHBIX YCIOBHSAX KOMaHIa

IIPOPBIBA MOKET CTaTh KOMaHA0N mpoBaia. [IpuurHaMu nmpoBaia MOTYT OBITh:
— TBopueckas COpEBHOBATEIBHOCTh NEPEXOAUT B KOHKYPEHIIMIO CHavyana uaeH, a moTom

- JINYHOCTEH.
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— Ilpomecc HaumHaeT mpeobOiiamaTh HaA IEIBI0O MPOEKTAa — BBICKA3aHHBIC HJICH HE
JTOBOJATCSI JI0 KOHIIA M CMEHSIOTCSI HOBBIMH HJESAMH, MpeoOiagaHue TMOTydaroT
«KpacHuBbIe» UJIEH, JIKAIME B CTOPOHE OT OCHOBHBIX 1I€JIeH MTPOEKTa.

— Jlroau, criocoOHBIE K TEHEpallud HJICH, peaKo 00JaqaloT TEPIICHUEM JIOBEICHUS HICH

JI0 TIOJIHOW peaii3alri.

Mopenp xaoca — 3TO TO, YTO HYXKHO JUIsl OCBOCHHMSI HOBBIX 3eMelb. Mojenb Xaoca He
IPOTHBOPEYHUT aAMUHUCTPATUBHON MOJIEIHM — OHA €€ JOMOJHIET U MOXET 3PPEeKTUBHO C
Hell cocelcTBOBaTh (HO B pa3HbIX KoMHarax!). MHOrme MyCKyJIUCTbhIe KOPIOPAaTUBHBIC
0ereMoThl IOJIaraloTCsl Ha MCCIIEN0BATENbCKUE «OTAEIBl CKYHCOBY», OTKY/la OHM YepHaroT
HOBBIE UJIEU, TEXHOJOTUH U MPOIYKTHI.

4.2.3. Omkpvuimasa apxumexmypa (meopus Z)

AJIMUHHCTpATHBHAS M XaOTHYECKass MOJCIU SIBJIIOTCS JBYMS «KPAHHOCTSIMHY», MEKIY
KOTOPBIMHU HAaXO/ISITCS MHOKECTBO MOJICIICH, COYETAIOIINX MPEUMYIIECTBA «KPAMHUX)» MOJICIICH.
OmHO#1 U3 TaKUX MOJEIICH SIBIIICTCS. MOJICb OTKPBITON apXUTEKTYphl, OCHOBaHHas Ha Teopuu Z.
Ota Teopus Obuia chopmynupoBaHa YuibiMoM Oydd Ha OCHOBE U3YUYEHHSI OIBITA SIIOHCKOTO
ctwis ynpasnenus: (Theory Z: How American Business Can Meet the Japanese Challenge,»
Perseus Publishing, 1981). Teopust Z npennonaraet (HO He ACKJIAPUPYET) HATUYINE BHYTPEHHETO
MEXaHU3Ma YIpPaBJICHHS, OCHOBAHHOTO HA BJIHMSHUU CO CTOPOHBI KOJUIET W TPYIIBI B IEIOM.
JIOoTIOTHUTEIPHOE BO3/ICHCTBHE OKAa3bIBAIOT KYJIBTYPHBIC HOPMBI KOHKPETHOW KOPIOpAIUH.
OcHosHOUl npuHyun MOJIETH MOXHO copMynupoBath Tak: «Pabomaem cnoxoiino. Pabomaem
emecmen.

Ocobennocmsamu 3mot MoOenu sI8IOMCsL:

— ApanTanus K yCIOBHSM paOOThI — €CITH JIeflaeM HE3aBHCUMbIE MOJIYJIH, TO PACXOAUMCS

W JleaeM, €Clli HYy)XKHa apXHUTeKTypa 0a3bl JaHHBIX, TO COOHMpaeMcs BMeCTe H
oOcy>KIaeM Ujeu.

— KomnextuBHoe 00cykaeHUE MTPOOIIEM, BRIpaOOTKa KOHCCHCYCA U MPUHATHE PEIICHUS —

HE BCE MOTYT COTJIACUTCS, HO MPUHATOE PEUICHHUE SBJISETCS KOJUICKTUBHBIM U B CHITY
3TOr'0 — 00A3aTEILHBIM IS BCEX.

— PacmpenenenHas OTBETCTBEHHOCTh — OTBEYAKOT BCE, KTO OOCYXJaj, BbIpaOaThIBal,

IPUHUAMAT.
— JluHamuKa cocTaBa pabOYKMX TPYII B 3aBUCUMOCTH OT TEKYIIHX 3a/ad.
— OTCyTCTBHE CICIUATN3AIMN — YUACTHUKH MEHSIOTCS POJIAMU M (YHKIIUSMH ¥ MOTYT

pu HE0OXOAMMOCTH 3aMEHUTH APYT ApyTra.
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— 3amavya MeHeKepa — aKTUBHOE (HO PsIOBOE, HE PYKOBOJAIIEE) ydacThue B MpoIiecce,
KOHTPOJIb KOHCTPYKTUBHOCTH OOCYKIICHH, 0OecredYeHue BO3MOXHOCTH AKTHBHOTO

y4acTHsl BCEX.

OTkppiTass apXuTekTypa siBisieTcss Oosiee THOKOW, ajanTUpyeMoil, HacTpauBaeMOW Ha
cutyaruto. OHa 1aeT BO3MOXKHOCTh MPOSIBUTH CEOSI BCEM YICHAM KOMAaHJIbl — B HE MOTYT
V)KUBATbCd M HWHAUBUAYAIUCTHI U KOJUIEKTHBHUCTHL. KoiekTuBHOe 0OCyxIeHue
BBICKA3aHHBIX UJIEH MTO3BOJISIET OCTABIIATH TOJIBKO IParMaTUyHbIC HJICH.

424  Mooenv npoexmnout zpynnst MSF for Agile Software Development
OcnogHble NPUHUUNBL NOCMPOCHUA KOMAHObL

PaccMmoTpuM, HaBepHOE, caMylO TJIaBHYIO U3 OTIMYUTENbHBIX 4epT MSF B cpaBHeHUU c
JIPYTUMH METOJOJIOTHSIMU - MOJICNb MPOCKTHOW IPYIIBI U NPUHYUNGI, TTOJOKECHHBIC B OCHOBY
HOCTPOCHHSI KOMAH/IbI.

Mertomosnoruss MSF  cumrtaer, urto ycnemHas paboTa KOMaHIbl HaJ MPOEKTOM
CYIIECTBEHHBIM 00pa30M 3aBHCUT OT €€ CTPYKTYPbl U pacIlpelelieHUus] 30H OTBETCTBEHHOCTH
ponesvix epynn (6omee MOAPOOHO O COCTaBE MPOEKTHOW TPYIIbI Aajiee) BHYTPH KOMaH]IBI.
[Toctpoenne komanasl B MSF cooTBETCTBYET psify KiIroueBbIX KoHuenuii (key concepts), 4acthb
KOTOPBIX K&XYyTCS CaMOOYEBUIHBIMHU (TIEPBBIC TpPH), JAPYrHE YEM-TO CPOJHU «HOY-Xay»
(mocneaHuE NBE):

» Konyemwmpayus na mnysxcoax 3axasuuxa (customer-focused mindset) - riaBHBbIH
MIPUOPUTET JIF0O0H XOPOIIO paboTaromieil MpoekTHOU rpynmbl. O3HayaeT 00s13aTeTbHOE
MOHUMaHUe OW3Hec-337a4 3aKa3yhka M CTPEMJICHHE K HMX PEIICHUI0 CO CTOPOHBI
KoMaHIbl. He MeHee BaKHBIM SIBJIIETCS AaKTHBHOE Y4YacTHE 3aKa3uMka B
MPOSKTUPOBAHUH PEIICHUS U MOJyYSHHUE €r0 OT3BIBOB B XOJI€ TpoIiecca pa3padoTKH.

» Hayenennocms na xomeunvii pesynomam (product mindset) - kaxaplii y4acTHUK
MPOCKTHOW TPYIIbI JOJDKEH paccMaTpuBaTh COOCTBEHHYIO pabOTy B KadecTBe
CaMOCTOSITEJIFHOTO TIPOCKTa WJIM € BKJIaJda B KaKOH-ITHOO OOJIBIIMKA TPOCKT.
YcTaHOBKa HAa KOHEYHBIM MPOJIYKT O3HAYAET, YTO MOJYYCHHUIO KOHEYHOTO pe3yJbTara
MpOEKTa yaessieTcs: 0oJbllie BHUMAHMUS, YeM MPOIECCY €ro AOCTHKeHus. V3 3Toro He
CIIEyeT, YTO caM NpOoIecC MOXKET OBITh TUIOX WM HEMpOIyMaH - TPOCTO OH
CYIIECTBYET JIJIS MOJIYyUEHUS] KOHEYHOM 1IeNH, a He pajau celst camoro.

» Vcemanoska na omcymcemeue oeghexmos (zero-defect mindset) - sto crpemieHue K
BbICOYANIIIEMYy ypOBHIO KadecTBa. OHA O3HAYaeT, 4TO I€Jb KOMAHJbI - BBIMOJHCHUE
cBOEH pabOThI ¢ MAKCUMAIILHO BO3MOXKHBIM Ka4eCTBOM, B HJI€aJIe TAKUM 00pa3oM, YTO

€CIM OT KOMaHJbl NOTPEeOYyIOT MOCTaBUTHh pe3yiabTaT 3aBTpa, OHa Oyner crmocoOHa

131



Jlexuus Nel12 IlporpaMmMHasi HH:KeHePHst Moaenb NpoeKTHOM Ipynnbl

MMOCTAaBHUTh YTO-TO paboTaromiee. B ycrenHoi koMaHae KaXablii COTPYIHUK YyBCTBYET
OTBETCTBEHHOCTh 32 Ka4ecTBO NpojaykTa. OHa HE MOXKET OBITh JENIErMpOBaHA OJHUM
YIEHOM KOMAaH/Ibl IPYTOMY WJIM K€ OT OJHOM pOJIEBOU IPYIIIbI APYTOM.

» «llpoexmnas epynna - xomanoa pasuvixy (teem of peers). Konmenmus o3navaer
pPaBHOIMPABHOE TMOJIOKCHUE KKIOW M3 poiield B KomaHjae. UToObl ITOCTHYL ycIiexa B
pamMKax KOMaHJibl paBHbIX, KaKJbIH U3 €€ YIEHOB, HE3aBUCUMO OT POJIH, 10JIKEH HECTH
OTBETCTBEHHOCTb 3a KaueCTBO MPOJYKTa, IOHUMATh MHTEPECHI 3aKa3UMKa U CYIIHOCTh
pemaeMoii OuzHec-3agaun. B To ke Bpemsi, IPUHATHE PElIeHUs METOJJOM KOHCEHCcyca
MEXIy POJSIMU HE TOXIECTBEHHO NPUHITHIO PELICHUS METOJOM KOHCEHCyca MEXIY
corpyaHukamu. Kaxknass poseBast rpynmna TpeOyeT OnpenesieHHOW OpraHu3aliioOHHON
Uepapxuu JUisl pacipeesieHns padoThl U YIPABIEHUS €€ pecypcamu.

» Cmpemnenue «k camocoseputencmeosanuro  (willingness to learn) - 310
MIPUBEPKEHHOCTh UEE HEYCTAHHOIO CaMOPAa3BUTHUSA MOCPEACTBOM HAKOILICHUS OIbITa
u oOmMeHa 3HaHUsAMH. OHO MO3BOJISET WICHAM MTPOSKTHOW TPYIIIBI U3BJIEKATH MOJIb3Y U3
OTPHIIATEIIFHOTO OIBITA CHIEIAHHBIX OMMOOK, PaBHO KaK M BOCIPOHM3BOJIUTH YCIIEXH,
UCIOJIB3YS MIPOBEPEHHBIE METO/IbI padOTHI Apyrux jroaei. [1o okoHYaHMI0 OCHOBHBIX
¢da3 mpoekTa M MO 3aBEPILICHUIO IMPOEKTa B IIEJIOM IIPEAINoaraeTcs MPOBEACHUE
OTKPBITBIX OOCY)XJIEHHH €ro COCTOSHHUS M J00pOKeNaTelNbHBIM, HO OOBEKTHBHBIM
aHaJu3.

K konmenmuum xomanasl paBHbIX B MSF TecHO mpuMBbIKaeT ujaes O TOM, YTO Kaxjaas
poJieBasi rpymmna UMEET 30Hy OTBETCTBEHHOCTU W 3aIMIIAET MHTEPECHl 3aMHTEPECOBAHHBIX JIUIL
13 3TOM 30HHI (0oJiee MOAPOOHO 00 ITOM jJaiiee).

Mopnens npoektHoM rpynnsl B MSF MokeT maciitabupoBaThCsi B 3aBUCUMOCTH OT YHUCIIA

YYaCTHHUKOB.
Ponesvie cpynnut u ponu

Merononoruss MSF ocHOBaHa Ha TMOCTyJaTe€ O KAyeCTBEHHBIX IENAX, JOCTHKEHUE
KOTOPBIX OIpeAeNseT YCINEUIHOCTh MPOeKTa. JTU LeNd 00YCIIaBIMBalOT MOJENb MPOEKTHOM
rpynnsl. B To BpeMst Kak 3a ycmex mpoeKkTa OTBETCTBEHHA BCS KOMaH[Ia, KaK/as U3 €€ POJIeBhIX
TPyNN, ONpEeaeNsieMbIX MOJENBI0, acCOIMMPOBaHA C OJHOW W3 Ienell u paboTaer Hag ee
JOCTUXKXCHHUCM.

MSF for Agile Software Development Beiaessiet 7 poiegsix zpynn (CM. pucyHok 4.2):

» VYrmpasieHue nmporpammoii (program management);

» VYmpasnenue npoaykrom (product management);

» VYmpasnenwue BoimyckoMm (release operations);
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» Apxurekrtypa npoaykra (architecture);
» Paspabotka (development);
» Tectuposanue (test);

» VYnosnerBopenue nmotpedburens (USer experience);

®_ ®

il i
( Program ] | Architecture )
\ Management L g

| Development :
[ ]
i iy
( Usch | ( Test |
\ Experience | [__

" Release \
| Operations

L]
° : Y
' Advocacy e 'a

Pucynok 4.2 - Moaens komanabl B MSF 4.0 — ponieBsie rpytis [36]

u 6 poneii (cM. pucyHok 4.3):
> meneoxncep npoexma (project manager) — poseBas rpymna  «YIpaBicHHUE
porpaMMoii», KOTOpBI OTBeYaeT 3a COOJIOJEHHE OrpaHWYEeHUI TMPOEKTa, €ro
OCHOBHasl 3ajJaya — BECTH MPOIECC pPa3pabOTKH TaKHUM 00pa3oM, YTOOBI HYXKHBIH
NPOJYKT OBUI BBINYIIEH B HYXXHOE BpPEMs, OH KOOPIMHHUPYET HESTEILHOCTH BCEX
YJIEHOB TPYIIIBI, OH JOJUKEH TIIOJIHOCTBIO IMOHMMATh BCE MOJEIH M IPOIECCHI,

noBbIIaONIe 3PHEKTUBHOCT TPYAA;

‘i Manager

Program
| Management |

| Architecture |

Developer ‘l

! L 1 \
I._‘ Management '_.l P | Deuelonassy ‘

R 7 Team of ‘I

o Peers

I Ana — Teste l
( User { 'l
| Experience | L=t
Release

| Operations |

Pucynok 4.3 - Mogaens komauasl B MSF 4.0 — ponu
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» ousnec-ananumux (business analyst) niu menedscep npodykma — poieBbie TPYIIIBI
«Y1paBieHue IpoAYKTOM» U «Y JOBIETBOPEHUE MOTPEOUTENSD), KOTOPbIII OTBEYAET 3a
yIOBJIETBOpEHUE TpeOoBaHMI 3aka3zuuka. ljis 3TOro MeHempkep MpOayKTa BHICTYIAET
MIpe/ICTaBUTENIeM 3aKa3urKa B IpylIe pa3pabOTUMKOB M MPEICTaBUTENIEM KOMAaHIbI Y
3aKa3zunka. MeHemkep MpoayKTa COBMECTHO ¢ MEHEKEPOM IIPOEKTA JOJKHBI IPUNTH
K KOMIIPOMHCCHOMY PpEIICHHIO OTHOCHTEIBbHO (YHKIMOHAIBHBIX BO3MOMXKHOCTEH
MPOAYKTa, CPOKOB €ro pa3paboTKu M ()MHAHCHPOBAHUS IMPOEKTA, TAK HA3bIBAEMBIH
mpeyeonvrux oepanuvenutl npoexkma (pucynoxk 4.4). CymectByer 3akoH Jlepmana:
«J100y10 TeXHUYECKYI0 MPOOIeMy MOXKHO MPEO0JIETh, UMesl JOCTATOYHO BPEMEHU U
nener» (Cnencreue Jlepmana: «Bam Hukorna He OyneT xBaraTh JHOO BPEMEHH, KOO
nener»). Jlma Toro, 4YToObl pemmTh MpobimemMy cBoiicTBeHHOW IT-mpoexTam
HEOMpPEAEeNeHHOCTH U PUCKOBAaHHOCTH, OJHUM U3 KIIOUEBHIX (AaKTOPOB HX Yycrexa
SIBISIFOTCSL 3 PEKTUBHBIE KOMITpOMHCCHBIC perneHus (trade-0ffs). Xopomio usBectHa
B3aMMO3aBUCHMOCTb MEXKIy peCypcaMu HpOeKTa (JTIOJCKUMHU U (UHAHCOBBIMH), €TrO
KaJICHAApHBIM TpaduKoM (BpEeMEHEM) U PEATU3yeMbIMA BO3MOXKHOCTSIMH (paMKaMH).
DT TpH MepeMeHHbIe 00pa3yroT TpeyroibHuK Kommpomuccos (tradeoff triangle),
MIpUBE/ICHHBIN Ha pucyHke 3.17.

[Tocne moctukeHus: paBHOBECHS] B 3TOM TPEYroJbHUKE HU3MEHEHHE Ha JH00N U3 ero
CTOPOH JUIsl MoAJiep KaHus OanaHca TpedyeT Moaudukanuii Ha Ipyroi (IByX IpYrHx)
CTOpPOHAX W/WIM Ha U3HAYaJIbHO U3MEHEHHOM cTopoHe. HaxoxaeHue BepHOro OanaHca
MEXIy pecypcaMu, BpeMEHEeM pa3padOTKU U BO3MOXHOCTSIMHM — KIIFOYEBOH MOMEHT B

IMOCTPOCHUHU PCIICHHS, JOJIKHBIM 06p330M OTBCHUAIOMICTO HY>KAaM 3aKa34yuKa,

KauecTtBO

Pucynok 4.4 - TpeyroabHUK OrpaHUYEHHH TPOEKTa

> penus-menedxncep (release manager) wimm socucmux— poieBas Tpymmna «YTpaBleHUE
BBIIIYCKOM», KOTOpBI OTBE€YAaeT 3a IMPOCTOTY pa3BEPThIBAaHUS U IOCTOSHHOE
conpoBoxaeHue. Jloructuk o6s3aH pa3zdupaThCsi B HHPPACTPYKTYpe NPOAYKTa U
TpeOOBaHUAX K €r0 COMPOBOXKICHHUIO, KPOME 3TOTO OH JOJHKEH YMETh KOOPAUHUPOBATD
YCTAHOBKY IPOTPaMMHOT'0 00eCIeueH s M OLICHUTh €€ pe3yibTaThl. OT Hero TpedyeTcs

Xopomasa TCXHUYCCKad NMOATOTOBKA, OH NOJKCH YMCTh YCTAHABJIMBATh U HACTpaWBaThb
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MOJIb30BATEIBCKUE CUCTEMBI. ECIU MPOEKT KPYHHBIA, TO JIOTUCTHK JOHKEH HMETh
OTIBIT Pa3BEPTHIBAHUS KPYITHOMACIITAOHBIX MPUIOKCHHUI Ha HECKOJIBKUX JIECATKAX WU
COTHSIX KommbioTepax. OnmHa ©3 3aaa4 JIOTUCTHKA — KOHCYJbTALUSA TPYIIIBI
COITPOBOKICHUS U TOJIb30BATEIICH MOCIIE pa3BEPTHIBAHUS CUCTEMBI;

> apxumexkmop (archrect) — poneBas rpymmna «ApXUTEKTypa», KOTOPBI OTBEYaeT 3a
pa3paboTKy au3aifHa mpoekTa (MPOayKTa). APXUTEKTOp HA CaMOM JieJie BXOIUT B
rpynmy pa3pabOTUYUKOB, HO Ha HEM JIGKUT OTBETCTBEHHOCTH 3a MPHUHITHE MPOCKTHBIX
pelIeHUH;

» paspabomuux (developer) — poneBast rpynmna «Pa3paboTkay, OTBEYaET 3a peaar3aluio
CUCTEMBI M pa3pabdaThiBacT KOMIUICKT MPOSKTHOM JOKyMeHTaIuu. Kak mporpaMMuCTI
pa3paboTYMKN OTBEUAIOT 32 HU3KOYPOBHEBOE NPOSKTUPOBAHHME M OIEHKY 3aTpar Ha
peanu3aiuio MpOoAyKTa. Pa3pa0boTyMku, Kak TMpPaBWIO, CaMH OIICHUBAIOT CPOKH
BBITIOJIHECHUS CBOel paboTel. Takas konuenuus MSF — co3ganue rpadukon
OTBETCTBEHHOTO 32 BBIMOJHCHHE KOHKPETHOIO YyYacTKa WICHAMH KOMAaHIbI —
Ha3bIBACTCSI COCMABIeHUeM pacnucanus «cHusy-eéeepx» (pucyHok 4.6). Takoil moaxon
MOBBIIIAET TOYHOCTh OIICHOK (T.K. OHH OCHOBaHbl Ha KOHKPETHOM  OIIBITE
pa3paboT4yMKa) W TOBBIIIACT OTBETCTBEHHOCTh WCHOJNHUTENSA (T.K. IUIaH pabdoT
OJTHOBPEMEHHO SIBJISICTCS 00s3aTeNILCTBOM 4iIeHa KoMmaHbl). [lmanupoBanue pador —
3aja4a BCEH TIPOCKTHOW TPYIIBl, HO B OCHOBAaHWW IMHPAMUIBI JISKHT paboTa
pa3paboTunkoB. MeHemkep mporpaMmbl JOOABISET B OOMIMM MiaH paboT HEKOTOPHIA
pe3epB BpeMEHH, YTOOBI TapaHTUPOBATH COOIIO/ICHUE CPOKOB BBIMOJIHEHHSI pa0oT Jaxke

P BO3BHUKHOBCHUHN HCTIPCABUACHHBIX 00CTOSATEILCTB.

OCHOBHOM TU1aH Menemxep mporpaMmmbl

PykoBonuTens rpymiibl
[IpomerxyTouHbIE 3TAIBI
I'pymia pa3paboTku

IIporuecchr PazpaboTunk

3amaun

Pucynoxk 4.6 — CocraBnenue rpapuka «CHU3Yy-BBEPX»

> mecmep (tester) — poneBas rpymma «TecTHpoBaHWE», OTBEUACT 3a BBISBICHHE M
ycTpaHeHue mpooOsieM (Ie(eKTOB) HE TONBKO Ha YpOBHE KOJa MPOAYKTa, HO U €ro
cnenuuKauu W JOKyMEHTalMio K HeMmy. llpu OSTOM uCHBITaHHE WPOAYKTA

MIPOUCXOJUT B PEAbHBIX YCIOBUSX.

135



Jlexuus Nel12 IlporpaMmMHasi HH:KeHePHst Moaenb NpoeKTHOM Ipynnbl

4.2.4.3 Pexomenoauuu no 603M0OHCHOMY 00beOUHEHUIO PoJiell

Monenpb npoekTHo# rpynmbsl B MSF Moxer MacmtaOupoBaThCsl B 3aBUCUMOCTH OT YHUCIIA
Y4aCTHHKOB. MacirabupoBanue Mojmenu mpoektHoit rpymmsl MSF for Agile Software
Development Ha citydaii 00JbIINX KOMaH]] BBIXOJMT 32 PaMKH HaIIero Kypca. Mbl paccMOTpUM
CUTYallMI0, KOTJa OJIMH YEJIOBEK MOJKET BBIIOJHATH B IPOEKTHOM TpYINEe HECKOJIBKO poJieil
(HeOorpIasi KOMaH/1a, OTHOCHTEIBHO HECIOXKHBIA TpoekT). B atom cnydae MSF mpennaraer
PEKOMEH/IAIIMH 110 BO3MOKHOMY O0BEIMHEHUIO posiei (Tabmuma 4.1).

Ta6mmma 4.1 — BosmokHOe 00beIuHEeHrE poJiei

Apxutektypa | YupasieHue | YpaBieHHE Pazpabotka | TectupoBanue | Y moBneTBopeHne | YIpaBieHHE
MIPOJIYKTa HNPOJIYKTOM | IPOrpaMMOi norpeduTens BBIIIYCKOM
ApxuTexTypa He He
Her Ha Ja He xenarensno
HPOJYKTa JKeJaTeNbHO JKeJaTeNnbHO
VYpasnenue He
Her Her Her Ja Ja
HPOJIYKTOM JKeJIaTeNbHO
VYpasnenue He
Ja Her Her He xenarensHo Ja
POTpaMMoit JKENaTeIbHO
Pazpabotka Ja Het Her Her Her Her
TectupoBanue He
Jla He xenarensHo Her Jla Jla
JKEJATENbHO
VY noBneTBopeHue He He
Ja He xenarensHo Her Ja
norpeduress JKeJaTeNbHO JKeJaTeNnbHO
VYpasnenue He He
Ha Her Jla He xenarensHo
BBIITYCKOM JKENATeNbHO | JKeNaTeIbHO

4.2.4.4 Koopounayus padomol ¢ 6HeWHUMU 2PDYRNAMU

IIpoexTHass rpymma, pacCUMTHIBAIOIIAS HA YyCHeX, JOJDKHA B3aWMOJACHCTBOBATh C
BHEUIHMMM TpyNIaMH — Kak C 3aKa3uuKaMM, TaK U C I0JIb30BATENIsIMU, TaK U C JIPYIHMMH
pazpaborurkamu [40]. DTHM 3aHMMarOTCS MEHE/DKEp MNpPOrpaMMbl, MEHE/DKEp MpPOIyKTa
(OM3HEC-aHATUTHK) U PEIN3- MEHEKEp (JOTHCTHK). B 00S3aHHOCTH 3THUX posiell BXOIST Kak
BHYTPEHHHUE, TaK M BHEIIHHE KOHTAKTBhl, B TO BpPEMs, KaK apXUTEKTOPhl, pa3pabOTUUKH U
TECTepbl HM30JUPOBAHBI OT OOLICHHS C BHEIIHUM MHPOM (Takas H3OJSALUS MPUBOJIUT K
HOBBIIICHUIO AP (PEKTUBHOCTU TpyJa 3TUX ABYX rpymil). BakHO, 4TOOBI B3aUMOAEHCTBHE ITHUX
rpynn ObUIO TOHATHBIM M ABHBIM. Ha pucynke 4.7 mOpomIIOCTpUpOBaHA KOOPAMHALIUS

B3aMMOJICHCTBUI, CBsI3aHHAs KaK ¢ OM3HECOM, TaK M C TEXHOJIOTHSIMH.
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Mogeiib NPOEKTHOM rpynnbl
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Pucynok 4.7 — B3aumoaelcTBIE TPOEKTHON TPYIIIBI C MPEICTABUTEISIMU 3aKa3unKa
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Yueonouii npumep. @opmuposanue komanowl

ITycth mpoekTHas rpynna cocTout u3 4 yenosek. [IpencraBuM BO3MOKHOE pacIipeieieHUe
pOJIeH, TO3BOJISIIOLLEE BBIIIOJIHUTE MOCTABICHHYIO y4eOHYI0 3a/1auy.

Kaxnomy ydacTHMKY Hamed KOMaHIbl HEBO3MOXXHO BbIIaTh 110 OJHOH pOJIH.
Pa3paboTunkoB AOKHO OBITH OOJBIIE OJHOTO, @ OCTAJIBHBIE POJIM MPHUAETCS coBMemaTth. Kak
UMEHHO, ceifyac o0CyIuM.

Bo-niepBrix, cnenys pekomennanusiMm MSF mo o0benuHeHHIO posied, HaauM OJHOMY U3
pa3pabOTYHKOB €llle U POJIb APXUTEKTOPA.

Bo-BTOpBIX, OTOPOCUM B CTOPOHY APYryl0 KpallHOCTh — pa3paboTUMKaMU HE MOT'YT OBbITh
Bce. OTHENbHBI yYaCTHHK KOMAaH[bI JIOJDKEH 3aHUMATbCs TECTUpOBaHHEM. EMy ke MOXHO
BBIJIATh «B HArPY3Ky» POJIb OM3HEC-aHATUTHKA.

He3aznelicTBOBaHHBIMU  OCTAJMCh PpOJIEBBIE TPYMHNbl «YTpaBI€HUE MPOrpaMMoil» Hu
«YnpasineHue BbITYCKOM». COOTBETCTBEHHO pPOJIM MEHEMIKEp IPOeKTa U pelu3-MEHEeIKep
JIOCTAIOTCA €I1€ OAHOMY YYaCTHUKY.

B utore nomydaem cnemyroriee (BO3MOKHOE) paclpe/IeiCHHE:

v VyactHHK | — MEHEDKEp MPOEKTa U Pei3-MEHEKED;

v VYacTHHK 2 — apXUTEKTOP U pa3paboTIHK;

v VyacTHUK 3 — OM3HEC-aHAJUTHK U TECTEP;
v

VYyactHuk 4 — pa3zpaboTuuK.
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5 VYHNPABJIEHUE PUCKAMMU B MSF FOR AGILE SOFTWARE DEVELOPMENT

Juctunmaa ynpaeieHus puckamu MSF Bo3BoauT mpoliecc yrpaBieHUs PUCKaMU B PaHT
CTpaTernueckoil 3amaum, 3aTparuBatouieil Bce (a3l mpoekta. B pamxax MSF ympasienue
pPUCKaMU — 3TO IMPOLIECC BBISBICHUS, aHAIM3a U MPEBEHTUBHON pabOThl HAJ PUCKAMH B LENSIX
n30eKaHMsI UX TPEBPAICHUS B TPOOJIEMBI, IPHHOCAIINE YIIepO U HHON BPE/I.

B xoxe Bcero mpoekra KOMaHAa JOJDKHA YAENSITh BHUMAaHUE JUCUUILIMHE YIPABICHUSA
puckamu. OCHOBHBIE €€ XapaKTEPUCTUKHU:

— OHa BCeoOBEMITIONIA U MPUHUMAET BO BHUMAHUE BCE COCTABIIIOIINE MPOEKTA: JIFOJICH,

OM3HEC-TIPOILIECCHI, TEXHOJIOTMYECKHIE HIEMEHTHI | T.JI.;
— OHa BKJIIOYACT B ceOs IMOIIAroBbIi, CUCTEMATHYECKUNA U BOCIPOU3BOAUMBINA MPOIIECC
YIIPaBJICHUS] PUCKAMU MIPOEKTA;

— €€ UCMOJb30BaHUE HEMPEPHIBHO HA MPOTSIKEHUU BCErO KU3ZHEHHOTO LIMKJIA MPOEKTA;

— OHAa MPEBEHTUBHA U HE UCXOJUT U3 HJICOJIOTUU ACUCTBHS IO (PAKTy CIYyIHBIICTOCS.

— OHa BOBJICKAET BCK MPOEKTHYIO TPYNIly B HENPEPHIBHOE H3BIICUYCHHE YPOKOB U3

MOJIY9EHHOTO OTBITA.
5.1 OcHnoenvie ceedenusn o puckax

[Tpexne Bcero, onpeaeanum, YTo TaKoe «pUCK». 3arisiHeM B « TOJIKOBBIN CI0Bapb PycCKOro
s3bika» C.M. OxeroBa: «Puck — 1. Bo3aMoxHOCTh onacHOCTH, Heylauu. 2. JleficTBue Haynady B
HaJISK/C Ha CUACTIMBBIA HcXoa» [41]. OTMeTHM, YTO TOHITHE «PHUCK» BKIIIOYAET B ceOs JBa M0
CYTH IPOTUBOMOJIOKHBIX TOJIKOBAHUS: OJJHO CO 3HAKOM MHUHYC, BTOPOE CO 3HAKOM ILIIOC.

Puck mpoekta (project risk) monumaercs 8 MSF UMEHHO B TakOM IMOJHOM BHE — KaK
BCSIKOE COOBITHE WM YCIIOBHE, KOTOPOE MOXKET OKa3aThb KaK HEraTMBHOE, TaK U MO3UTHBHOE
BIMsiHUE Ha utord mpoekTa [19]. Takoe ke pacuiMpeHHOE MOHUMAHUE CIEKYISITUBHOTO PUCKA
(speculative risk) mpucyrcTByer, Hampumep, B (UHAHCOBOW HHIYCTPHH, TI€ pPEIICHHS B
YCIIOBUSAX HEOMPEAEICHHOCTH MOTYT NMPHUBECTU K MOJYYEHUIO MPUOBLIM TOYHO TaK XK€, KaK U K
yOBITKaM. YKa3aHHOE MOHMMaHHE MPOTUBOIOJIOKHO MOHSATHIO YUCTOTO pucka (pure risk) B
UHAYCTPUU  CTPaxOBaHMs, TIJ/Ie HEONPEAENEHHOCTH CBA3BIBAIOTCS  TOJIBKO  JIMIIb  C
MOTEHITUATBHBIMHU YOBITKAMU B OYyTyIIIEM.

BaxHO OTMETUTH, UTO PUCKU HE ecTh MpoOiembl. [IpoGieMbl — 3TO HEYTO, UMEIOIIUE
MECTO B HACTOsIee BpeMs, B TO BpeMs KaK PHCKH OTHOCATCA K OyaymiemMy M HOCST
BEPOATHOCTHBIN XapakTep (MOTyT U He cocToAThCsA). OJIHAKO PUCKU MOTYT CTaTh MpoOIeMaMu,

eci UMU 3G(HEKTUBHO HE YIIPABIIAT.
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[lenp ympaBiieHHs pPUCKAMH — MAaKCUMHU3HPOBATh WX IOJIOKUTEIHHOE BIUSHUE
(OTKpBIBAarOIIMECS BO3MOXKHOCTH), HO TPU OSTOM MHHHUMH3UPOBATH CBSI3aHHBIC C HHUMH
HeraTUBHbIE (GaKTOPHI (YOBITKH).

Hucturnnuna ympaBiaeHus puckamu B MSF ocHoBaHa Ha yOeXIEHWH, YTO TaKoe
yIpaBIeHUE JOJDKHO BBIMOTHITHCS IPEBEHTUBHO; 3TO YacTh ()OPMATHHOTO H CHCTEMATHIECKOTO
npoliiecca, TPAKTYIOIIETO YCWIMS, 3aTpayMBaeMble Ha YIPaBICHUE PUCKAMHU, C TO3UTUBHOMN
TOYKH 3PCHUSL.

I'oBopst 0 puckax, MSF BbIesIeT HECKOJIBKO KIIFOUEBBIX KOHLICTIUMN:

1. Puck — neomwemnemas yacms 6csaK020 npoekma uiu npoyecca. HecMotps Ha TO, 4TO

pa3IMYHbBIC TPOSKTHI MOTYT OBITH CBSI3aHBI C OOJIBIIUM HMJIM MEHBIITUM YHCIIOM PHCKOB,
HE CYIIECTBYET HU OJIHOTO MPOEKTA, MOJHOCTHIO CBOOOAHOTO OT HUX. Llenb cocTouT He
B TOM, 4TOOBI M30€XaTh PUCKOB, @ B TOM, YTOOBI IPEIBOCXHUIIATh IMOTECHIIMAIbHBIC
po0GIeMbl 1 3a0J1arOBPEMEHHO TOTOBUTHCS K UX PEHICHUIO, €CITH OHU BOSHUKHYT.

2. Buvisignenue puckog HysjicHo ecauecku 000opsamo. TIpoekTHas Tpyma J0HKHA CMOTPETh
Ha BBISIBJICHHE PUCKOB KaK HAa MO3UTHMBHYIO JEATEIHLHOCTh. 3HAHUE O CYIIECTBOBAHUU
PUCKOB — HeoOxoaumoe ycioBue 3(pQPexkTuBHOI paboThl Hax HuMU. CreaoBaTenbHO,
MEPCIEeKTUBBl yCIlieXa MPOEKTHOH Tpynmbl OT MPOBENEHUS paOOThl MO BBISIBICHUIO
PHUCKOB JIMIIH YBEIIMYNBAIOTCSI.

3. Oyenka puckos 0ondxicna secmuco nocmosnno. OOCTOATEIBCTBA, B KOTOPBIX MPOCKTHAS
rpynmna paboTaeT Haj CO3JlaHUEM pelIeHHs, 00Jalal0T MOCTOSHHON M3MEHUHUBOCTHIO,
ClIeIOBaTeNbHO, KOMaHJa JOJKHA PETYISIPHO MPOBOJUTH TMEPEOIEHKY BBISBICHHBIX
PUCKOB U TMOCTOSTHHO CJIEIUTHh 32 TIOSIBJICHUEM HOBBIX. YTIpaBJICHUE PUCKAMH JOJKHO
OBITh MHTETPUPOBAHO B OO )KU3HEHHBIH IUKJI TPOEKTA.

4. O moNOXKEeHUHU AeN B MPOEKTE HYXKHO CYIUThb HE MO KOJIHYECTBY PUCKOB, CBSI3aHHBIX C
€ro BBITIOJTHEHUEM, a MO CTENeHH NPOpPabOTAaHHOCTH NPOLEAYPHl WX BBISBICHHS,

aHaJM3a ¥ yIPaBIICHUS UMHU.
5.2 IInanuposanue ynpagnenus puckamu

Bo Bpems npoekTHbIX (a3 BBIPAOOTKM KOHIENIMU W IUIAHUPOBAHMS MPOEKTHAs TpyIIa
JIOJDKHA pa3paboTaTh (popMabHbIN TOKYMEHT, OMHMCHIBAIOIIMI yIIpaBlIeHHE PUCKAaMH B TIPOEKTE.
B sToM nokyMmeHTe AOKHBI OBITH J1aHbl OTBETHl Ha IIEJIbI psAJ BOMPOCOB, M3 KOTOPBIX
pPacCMOTPHM OCHOBHBIE.

—  Kak Oyzner peann3oBbIBaThCS Mpoliecc ympaieHus puckamu? 3 kakux maros

COCTOMT ATOT Mpoiiecc?
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—  Krto Oyzmer ocymiecTBisTh ACUCTBUS MO yHpaBieHWIO puckamu? Kakwe mis 3Toro
TpeOyroTcs HaBbIKK/KBamudukaiusa? Tpedyercs au AOMOTHUTEIbHOE 00yUueHue?
— Kak Oyayr crtpouThCsi IUIaHBl YNPABJICHUS PUCKAMHM M IUIAHBI MEPONPHUSATHHA I10
CMSTYCHUIO BO3MOXHBIX HETaTUBHBIX MTOCIIEICTBUI?
—  Kak jmedrenbHOCTh 1O YHIPaBICHUIO pUCKAaMH OyleT MHTETpUpOBaHa B OOIIMU TUIaH
npoekra?
—  Kakue geiictBust OynyT npeanpuHUMATh OTJENIbHBIC YICHBI MPOEKTHOW TPYIIIBI JUIs
yIpaBiaeHUS puckamu?
—  Kakue pecypchbl 1OCTYIHBI JIsl yIPaBIE€HUSI pUCKamMu?
—  KakoBbl BpeMeHHBIE OrpaHUYEHHUS B MEPONPHUATHSIX, CBA3AHHBIX C YIPAaBICHHEM
puckamu?
[TockonbKy PUCKH SIBISIIOTCS HEOTHEMIIEMOM 4acThIO BeeX (pa3 BCeX MPOEKTOB OT Hayala u
JI0 KOHIIA, TOJKHBI OBITh M3HAYAILHO BBIACIICHBI M JOJDKHBIM 00pa3oM pacipeaesieHbl pecypChl,
HeoOXxoauMbIe [Tt AP GEKTUBHOTO YIpaBieHus puckamu. [lnanupoBanue yrpaBieHHs] pECKaMu
OCYILECTBIISICTCS IPOCKTHOM IPYMIIO BO BpeMs (a3 BEIPAOOTKH KOHIEHIIMY U TUIAHUPOBAHUS, U
pPE3yNbTUPYIOLINI IIJIaH yNpaBiICHHUs PUCKAMHU JOJDKEH OINpEAENsATh KOHKPETHBIC JEWCTBUSA,
OTBETCTBEHHOCTh 32 KOTOPBIE BO3JIO)KEHA Ha OMpEAENICHHBIX YWICHOB MPOEKTHOW TPYMIbl. JTH
3a71a4M JI0JDKHBI OBbITh MHTEIPUPOBAHBI B CBOJHBIN TUIaH mpoekta (master project plan) u B

CBOJIHBIN KayeHAapHbIN rpaduk nmpoekta (Master project schedule).
5.3 Ipouyecc ynpasnenus puckamu

Jucnunnuua ympaBieHuss puckamu MSF  oTcranBaeT MpEeBEHTHBHOE YIPABICHUE
pUCKaMU, HEMIPEPBIBHYIO OIEHKY UMEIOIIMXCS PUCKOB U MHTETPAIUIO ATUX MPOIECCOB B OOIIYIO
JESATEIILHOCTD 110 MPUHATHIO PEIICHUI Ha MPOTSHKCHUH BCETO KU3HEHHOTO IUKJIA TPOCKTa HITH
Ou3Hec-mpolecca.

[Tpouecc ympasnenus puckamu MSF onpezaenseT nmects J0TH4eCKHX 1aroB, MOCPeICTBOM
KOTOPBIX IPOCKTHAsI TPYIIa YIPaBISIeT TEKYIIUMH PUCKaMH, pa3pabaThiBaeT W WCIOJTHSET
CTpaTEeTHH YIPABJICHUSI PUCKAMH W M3BJICKACT YPOKH U3 CBOETO OMNBITA JUIS HCIIOJNb30BaHMS Ha
YPOBHE BCETO MPEANPUITUS (CM. pUCYHOK 5.1).

1. Buisienenue puckos (risk identification) — sran, Mo3BOJSAIOUIMIA YieHAM

MIPOSKTHOM TPYIIBI BBIHECTH Ha OOCYXJEHUE BCEH KOMAHIbI (PaKThl HAIMYUS PHUCKOB.

BoisiBIeHHE pHCKOB SBIISIETCS HAYaJbHOW CTaguel mporecca ymnpasieHuss uMu. OHO

JOJKHO OBITh OCYIIECTBIIEHO KaK MOXXHO paHbIle, U K HEMY HEOOXOAMMO IOCTOSTHHO

BO3BpaliaThCA Ha MPOTAKCHUHN BCCI'O JKU3HCHHOI'O UKIJIA ITPOCKTA.
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1. BbisBnexHune

3. MnaxupoeaHne

5. KoppekTuposaHue

Pucynok 5.1 - Ipouecc ynpasnenus puckamu MSF [31]

2. Ananuz puckos (risk analysis) — 3Tan nmpeoOpa3oBaHUsI HAKOIUICHHBIX BO BpeMs
OpeIbIAYIIEro Iara ONEHOK M JaHHBIX B (OpMYy, MO3BOJISIIOUIYIO OCYIIECTBUTH
npuopuTe3anuio puckoB. llpumopuresamms puckoB (risk prioritization) mo3BOJISET
NPOCKTHON TIpyIe YNpaBisaTh HauOojiee BaXHBIMH W3 HHX, BBIICISAA IS ITOTO
HEOOXOIUMMBIC PECYPCHI.

3. Ilnanuposanue puckos (risk planning) BBIIOTHSETCS UCXOId W3 HUH(OpMAIUH,
MOJyYeHHOW Ha dTare WX aHaln3a, U MMEET LEeNbI0 BHIPAOOTKY CTpaTerwii, IUIAaHOB H
KOHKpeTHBIX mraroB. KanenmaapHoe mianupoBanue puckos (risk scheduling) uaterpupyer
9TW IUIaHBl B TIOBCETHEBHBIM MpOIECC YNPaBICHUS MPOEKTOM, OOecredynBas
HETPEPHIBHOCTH YIPABJICHUS PUCKaMH. JTa CTAAHs HAIPSMYIO YBS3bIBACT TUIAHUPOBAHHE
PHUCKOB C TUIAHUPOBAHHUEM TTPOEKTA B IIETIOM.

4. Monumopune puckos (risk tracking) BbIIONHSETCS s HaONIOJEHUS 3a
KOHKPETHBIMH PHCKaMH W TPOrPECCOM B OCYIIECTBICHHUH COCTABJICHHBIX IUIAHOB.
MOHUTOPHHTY JOJDKHBI ~ OBITh  TIOJBEPTHYTHI  CHIETAHHBIC OYEHKU  BEPOSMHOCTIU
(probability) pucka, ero yeposwr (impact), oxkumaemas eeruuuna pucka (EXPOSUre) u
npoyre (QakTophl, CIOCOOHBIE TMOBIUATH Ha MpHOPUTET pHUCcKOoB. Habmoaenuro
NOJBEPraloTCs TaKXKE COCTABJICHHBIC IUIAHBI, HWMEIOMIMECS PECcypchl M NPUHSTHINA
KaJICHIapHBIN TpaduK.

5. Koppexmuposanue cumyayuu (risk control) mpencraBnser coboit mporece
UCTIOJTHCHUSI TIPUHATHIX B OTHOIIEHHHM PHCKOB IUTAHOB M KOHTPOJII 33 XOIOM UX
UCTIOJIHEHUS. DTOT MpOLEcC TakKe BKIOYAET B ce0s MHUIIMMPOBAHUE U3MEHEHUH BCEro
npoekTa (project change control requests), eciiu U3MEHEHHUSI B COCTOSIHMU PUCKOB JIHOO B
COOTBETCTBYIOIIMX IUJIaHAX BIMSAIOT Ha TPOTHO3UPYEMBIH 00beM paboThl, TpebOyembie

peCypCHI WIIH CPOKH.
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6. Useneuenue ypoxos  (risk learning) ¢opmanusyer mporecc  yCBOSHHS

HAKOIUIEHHOTO 32 BpeMsl pabOoThI HaJl POCKTOM OIIBITA.

Heo0X01MMO OTMETHTB, YTO OIMCAHHBIC ATAllbl SBJSIOTCS JOTMYECKHMH IIaraMd M HE
00s13aTeNIbHO JIOJDKHBI  CJI€0BAaTh APYr 3a JPYrOM B CTPOTOM XPOHOJIOTHYECKOM MOPSIIKE.
ITpoekTHBIE TPYIIBI MOTYT IUKJIAYECKH TOBTOPATH IIArM BBISBICHUS -aHAIN3a-TUIAHUPOBAHUS

10 Mepe 0OHAPYKEHUS JOMOTHUTEIbHBIX (PaKTOPOB, BIUSIOLUINX HA MTPOEKT.
5.4 ¥Ynpaenenue puckamu Kax cocmagHan Yacmbo HCUZHEHHO20 YUKIA NPOEKMA

[Iponecc ympaBieHusi puckamu B MSF TecHO mHTerpupoBaH ¢ OOIIUM KU3HEHHBIM
UKIIOM MpoekTa. OIeHKa pUCKOB MOKET ObITh HauaTa Ja)ke Ha dTarne BhIPA0OTKU KOHIICTIIIHA,
MOCKOJIbKY B 3TOT MOMEHT NPOEKTHAas TIpylna ¥ 3aWHTEPECOBAHHBIC CTOPOHBI HAYHMHAIOT
dbopMHupOBaTH BUJIEHHE NIPOEKTa, €ro TpaHull W pamMok. [lo pesynpraTam aHanmusza u
TUTAHUPOBAHUS PUCKOB HEOOXOAMMBIE TUIaHbI 1O MPEAOTBPAILICHUIO U CMSATYCHHIO MOCIEICTBUN
JOJIKHBI OBITH Cpa3y BKIIOYEHBI B KaJICHAAPHBIN IpadUK MPOEKTa U €ro CBOIHBIN IJIaH.

B Xozxe BBIMONHEHHS MPOEKTa KOMaHJAA IMOCTOSHHO MPOBOJAWT MOHUTOPUHI PHCKOB,
OCYIIECTBIISIET HEOOXOJUMBbIE KOPPEKTHUPYIOIIUE JCUCTBUS B COOTBETCTBUU C pacHUCaHUEM
U TUTAHOM TPOEKTA, U TP HACTYIJICHUH CBSI3aHHBIX C TPUTTEPAMU PUCKOB COOBITHH.

JleiicTBHS 110 BBISBICHUIO M aHAJIHM3y HOBBIX PUCKOB MOTYT MPOBOJUTHCS MO TOCTHKEHUHU
sex (milestones) mpoekra (moapoOHee 0 Bexax jajiee B 3TOU JIeKIKK). Takke B 3TOT MOMEHT
MO>XHO PE3IOMUPOBATh U3BIICYEHHBIE YPOKH.

[To xomy mpoekTa TUN PHCKOB, KOTOPBIM yJIeNsSeTcs BHHMAaHHE, TakkKe JOJKEeH
U3MEHATbcA. Ha paHHUX 3Tanax TOMUHUPYIOT PUCKH CBSI3aHHBIE ¢ OM3HECOM, paMKaMH MIPOEKTa,
TpeOOBaHUSMU K KOHEYHOMY IPOJIYKTY M IMPOCKTHPOBAHHEM 3TOro mpoaykra. C TedeHuem
BPEMCHH HAYMHAIOT UTPATh BAXHYIO POJIb TEXHOJOTHYCCKUE PUCKH, CBI3aHHBIC C pealn3alueit
MpoekTa. 3areM BHUMAHHUE TMEPEXOJUT K pHUCKaM TOIICPKKU U COMpoBOXkAeHus. Jlms
OpTraHHU3aINH ACSITENTFHOCTH 0 BHISIBJICHUIO PUCKOB B MOMEHTHI OCHOBHBIX (Ja30BBIX MIEPEX0JI0B

I0JIE3HO MCII0JIb30BaTh KOHTPOJbHbIC Tiepeunn (Checklists) u knaccuduxaium puckos.
5.6 Ilpumep «Bvloenenue puckos»

PaCCMOTpI/IM y‘{C6HLII>'I pumMep «Cucrema 6pOHI/IpOBaHI/I$I OnIeToB JJI1 aBUAKOMIIaHHUW» U

BBIJIETTIM HEKOTOPHIE BO3MOXKHBIE PUCKH (Tabmuia 5.1).
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Tabmuna 5.1 — Bo3MoXHBIE pUCKH

Ynpagjenue puckamu B MSF

HanmenoBanue pucka Kommenrapuii
1 | He ycneeMm caatb npoekt Bo | M3-3a HenpaBuibHOM opranusanuu paboT 3aTpaTuM
BpeMs OoJIbllIe BPEMEHH, YeM 3asiBJIIEHO B KOHTPAKTE
2 | He xBarut kBamudukammu | [Ipy cozmaHummM  TOpOIyKTa  HCIONB3YeTCs  HOBas
IepcoHaa texnonorusi (JNL), mepconan ¢ Heit He pabotan u
MOJKET He pazo0parbcs
3 | Omgun u3 uneHoB komaHnbel | KomManna He MHOTOYHCICHHA U OTCYTCTBHE OJIHOTO W3
3aboseer YJICHOB KOMaH/IbI BEJIET 33IEPIKKE B paboTax
4 | 3aka3uuk u3MeHUT | B naHHBIE  MOMEHT TpeOOBaHUS COIJIacoBaHbl C
TpeGoBaHuUs 3aKa34MKOM M YTBEpPXJEHbl, HO B Ipolecce paboThl
3aKa34rMK MOXKET 3aXOTeTh JOOABUTH B PEUICHUE HOBYIO
(GYHKIMOHATIBHOCTD
5 | ABapus Ha mnoxcrtaHuuy, | [lorepsiem Bpems, oka aBapus OyA€T yCTPaHATHCS.
OTKJIIOYEHHUE JIEKTPUIECTBA
6 | Orxirouar JOCTYTI K | YXyAmuTcs  BO3MOXKHOCTH  OBICTPOTO — TOJTYYEHUS
WnTepHery HEOOXOAMMBIX CBEACHUH, NpPOMajgeT HIEKTPOHHAS
1oyTa U Apyrue CpeacTBa KOMMYHHUKAIIUU
7 | 3akazumk  BoOBpeMsi  He | 3aJiep)KKa B MOKYIKE HEOOXOJUMOro 000pyA0BaHUS
OIJIATUT CUETa
8 | Uz-3a HeoOHapyxeHHOH | Ha Bpems ycTpaHeHust omMOKH maccaXupbl HE CMOTYT
BOBpEMsI OIIMOKM CHCTeMa | 3aKa3blBaTh OwieTel uepe3 cucremy. lloTpebyercs
HaHECET YPOH 3aKa3uuKy “pyunasi” pabora mnepconana. Kommanus motepser
BO3MOJKHBIX KIIMEHTOB M YaCTh MPHUOBLIH.
9 | Ha cropone 3aka3zunka HeT | He cMo)keM a/leKBaTHO pa3BepHYTh CHCTEMY
3asABJICHHON B TpeOOBaHUSX
anmaparypsl
10 | He cMmoxem mnomobpats | [Ipunercst coBMemars poau
HE00XOAUMBIE KaJIphl

Kax BuIHO, pUCKOB HE TaK y>K MHOTO, OJTHAKO MOXHO 3aMETHTh, YTO OHHU MPOUCXOJIAT U3
CaMbIX pa3HbIX oOnacTeil u cBs3aHbl ¢ MoabMu (puck Ne3), ¢ mpomeccamu (pucku Nel, Ne§,
Nel0), ¢ Texnonorusimu (puck Ne2), ¢ BHemIHUMH ycinoBUAMH (pucku Ne5, Ne6), ¢ 3akazumkom

(pucku Ned, Ne7, Ne9). [Tomumo mpecTaBIeHHBIX PUCKH MOTYT UMETh M IPYTUe UCTOYHHUKH.
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Hanee MSF pexomeHayeT A KaXI0T0 pUCKa MPEACTaBUTh (OPMYITHPOBKY — BBIpOKEHHUE
Ha €CTECTBEHHOM S3bIKE NPHUYMHHO-CICACTBEHHON CBSI3M MEXAY PEAbHO CYIIECTBYIOIIUM
dakTopoM NpOEKTa U MOTEHIUAIBHO BO3MOXKHBIM, €II€ HE CIYYMBIIMMCA COOBITHEM WU
curyaimeid. IlepBas wacth (GOpPMYIHpPOBKHM pHCKa HasbiBaeTcs ycrnosuem (condition) wu
COJICPKHUT ONKMCAHUE CYIIECTBYIOIIETO (akTopa HIM OCOOEHHOCTH MPOEKTa, KOTOPHBIE, IO
MHEHHIO TPOCKTHOM TpYyMIbl, MOTYT CJAElaTh pPE3ylbTaT IPOEKTa YOBITOYHBIM JHOO Ke
COKpATHTD IOJy4aeMylo OT MpOoeKTa MpuObLIb. BTOpas yactb GopMyIupOBKH pHCKa HA3bIBAETCS
(no)cneocmeuem (consequence). OHa ONMUCBHIBAECT Ty HEXKEIATEIbHYIO CHTYAIMIO, KOTOPOIi
cienyer nu30exarb.

B kauectBe npumepa npeactaBuM HOpMYTUPOBKH HEKOTOPHIX BBISIBICHHBIX BBIIIE PUCKOB
(Tabmuma 5.1).

Ta6muma 5.1 — IlepedeHb MpUYUH U TIOCIEACTBUN BOSHUKHOBEHUS PUCKOB

IMepBonpuyuna YcaoBue Hocaencreue IIpunocumbIit
yiepo
HexBarka xaapos OnuH U3 4IeHOB OyHKIUU [Torepu BpemeHun
KOMaH/Ibl 3a00JIeeT 3a00J1€BIIETO

MpUACTCS MepeiaTh

Apyromy
dopc-maxxop ABapus Ha [Torepsiem Bpewms, [Tocne ycrpanenus
MOJICTAaHLIUH, 1oKa aBapus OyJeT | aBapuM mpuaercs
OTKJIIOYECHUE YCTpaHATHCA YBEJIMUUTH HArPY3KY,
JNIEKTPUYECTBA 94TOOBI HABEPCTATh
HOTEPU BpEeMEHHU
Opranuzanus He cmoxxem VYdacTHUKaM JlonoHUTENbHbIE
paboThI 1mo100paTh npuaercs TPYA03aTpaThl,
HeO6XO)II/IMI)Ie Kaapbl COBMCHIATE POJIN CHMXKCHHEC KadyeCTBa

pPOJYKTAa,
YBEJIIMUEHUE BPEMEHU

pa3pabOTKH pelIeHHs
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IMPUJIOXKEHUE A

Konekc 3Tuku 1 npodecCHOHAIbHOM MPAKTHKH MPOrPaMMHOI HHIKeHEePUH
Al Konexe 3tuxku IEEE-CS/ACM

B pazpaboTtke sTHUeckux 00s3aTE€NbCTB BEAYLIYIO PpOJIb WUIrPaIOT MpodeccruoHalbHbIE

cooO111ecTBa, TaKHe Kak:
— ACM — Association for Computing Machinery - Accouuarusi mo BBIYHCIHTEIBHOM
TEXHHKE;

— |IEEE - Institute of Electrical and Electronic Engineers — MHCTUTYT MHXEHEPOB IO

3JICKTPOTEXHUKE U IJICKTPOHUKE,

— CS - British Computer Society — bputanckoe KOMIIbIOTEPHOE OOIIECTBO.
coBMecTHO pa3padortanu u onyonukosainu IEEE-CS/ACM Software Engineering Code of Ethics
and Professional Practices — Koaekc stuku u mpoecCHOHAIBLHONW MPAaKTHKH IPOrPaMMHOM
UH)KEHEPHH.

UseHbl 3THX OpraHW3alis NPUHAMAIOT O0A3aTENbCTBO CIIEA0BATH JTOMY KOJICKCY B
MOMEHT BCTYIUICHHSI B OpraHu3anuio. KOIeKC COmepKUT BOCeMb [IPHHIIMIIOB, CBS3aHHBIX C
MOBEICHHUEM U PEIICHUSIMU, IPUHUMACMbBIMU TPOPECCHOHATBHBIMU MTPOTPAMMKCTAMHU, BKITFOYAsT
NPAKTHKOB, TpernojaaBarTeiell, MEHEIKepOB W PYKOBOAWTENCH BbIcmiero 3BeHa. Kojekc
PacIpOCTPaHICTCS TAKIKE HA CTYICHTOB M «IIOJMACTEPHEBY, U3YUAIOIINX TaHHYIO TPOPECCHIO.

Konekc nmeer KpaTkyro ¥ IOJIHYIO BEPCUH.
A2 Koaexc atuknm - IIpeamOyia

Kpatkas Bepcus koaekca:
— CYMMHpPYET CTPEMJICHHUS KOJIeKCa Ha BEICOKOM YPOBHE aOCTpaKIINH;

— IIOJIHAsA BEPCHUA IIOKA3bIBACT, KaK OTH CTPEMIICHHA OTPAXAIOTCA Ha OCATCIbHOCTHU

npodeccnoHaNbHBIX TPOrPaMMUCTOB;
— 0€3 BBICIIUX MPUHLUIIOB JAETAIN KOJIEKCa CTAHYT Ka3yUCTUYECKHUMHU U HYAHBIMU;
— 0e3 JeTanei cTpeMIIeHUs! OCTaHyTCS BO3BBIILIEHHBIMH, HO ITyCTBIMHU;

— BMeECTE )K€ OHM 00pa3yIoT LEIOCTHBIH KOJEKC.
[IporpammMHbIe HWH)XEHEPHI JOHKHBI JOOMBATBHCS, YTOOBI aHANW3, CHenu(uKamnms,
MPOEKTUPOBAHKE, Pa3padOTKa, TECTUPOBAHHWE U COMPOBOXKIECHHUE MPOrPAMMHOTO OOecTeueHUs

CTaJlM TIOJIE3HOM W yBaxkaeMoil mpodeccueil. B COOTBETCTBUM C WX MNPUBEPIKEHHOCTHIO K
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IPOIBETaHUIO, 0€30MacHOCTH M OJIaronojyduio oOIIecTBa, MPOrpaMMHBIC HHXKEHEpPHl OyayT

PYKOBOJICTBOBAThCS cienyromumu 8 Ipuniumamu.

1. OBHIECTBO

— IIporpamMmMHble HHKEHEpbl OYyIyT JEHCTBOBATH COOTBETCTBEHHO OOIIECTBEHHBIM

UHTEpecaM.

2. KIMEHT U PABOTOJATEJ/Ib

— IlporpamMmMHubie HHXEHEPHI OYAYyT ACHCTBOBATh B MHTEpPECAX KIMEHTOB U paboTomarens,
COOTBETCTBEHHO OOILIECTBEHHBIM HHTEPECAM.

3. IIPOAYKT

— IIporpamMHubIie HHXEHEPHI OyIyT JOOMBATHCS, YTOOBI TPOU3BEACHHBIE UMH MPOIYKTHI U

ux MOI[I/I(l)I/IKaHI/II/I COOTBETCTBOBAJ BHLICOYAMIITHM HpO(l)CCCI/IOHaJII)HI)IM CTaHJapTam.

4. CYKIEHHUE

- HpOFpaMMHHe HHXXCHCPLI 6y,ZLYT ,[[O6I/IB3.TBC${ YCCTHOCTH M HEC3aBHCHMOCTH B CBOHX

po(hecCHOHABHBIX CYKICHHSIX.
5. MEHE/IZKMEHT
— Menemkepsl UM JIUAEPHl MPOTPAMMHBIX HH)KEHEPOB OYAYyT pPYKOBOJCTBOBATHCS

ITUYCCKUM IMOAXOAOM K PYKOBOACTBY pa3pa60TK0171 U COIIPOBOKIACHUCM HO, a TaKXeC

6y,Z[YT MpoABUIaTb U PAa3BUBATH 3TOT IMOAXOM.

6. IPO®ECCHA

— IlporpammMHble MH)XEHEpBHl OyIyT YyIydllaTh LEIOCTHOCTh W PpENyTaluio CBOEH

npodeccruu COOTBETCTBEHHO C MHTEpECaMH OOIIEeCTBa.

7. KOJUIETH

— IIporpamMMHble HHKEHEpHl OyIyT YECTHHIMH IO OTHOLIEHUIO K CBOMM KOJUIETaM H

OyIyT BCSYECKU UX TIOJIJICPKUBATH.

8. IHHYHOCTh

— IlporpamMMHbIe MH)KEHEpHl B TE€UEHHE BCEW CBOEW JKM3HM OyIyT y4YUTbCS MpPAKTHKE
cBoeil mpodeccun U OynyT MNPOABUraTh ATHUECKUHA MOAXOA K TPAaKTUKE CBOEH

npodeccumu.
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TEXHOJIOTUSI BBICTPOM PA3PABOTKH MMPUJIOXKEHUI RAD

OxauH U3 OJX0/I0B K pa3paborke nporpammHoro obecrnieuenus ([10) B pamMkax crnimpaibHOU
mojenu xku3HeHHoro mukiaa (OKL[) — mosmydwBiIas MIMPOKOE PACHPOCTPAHCHHUE METOI0JIOTHS
(TexHONOTHUs) OBICTPOI pazpaborku mpuaoxenuit RAD (Rapid Application Development — GeicTpas
pa3pabotka npuioxenuil) [1, 2]. lanHas Mo/ielib OU€Hb XOPOIIIO MOAXOIUT K pa3paboTKe yueOHbIX
pOTrpaMM, T.K. BKIIFOYAET B ce0s1 TPH COCTABIISIONINE:

— HEOOJIBIIIYI0 KOMaHly POTPaMMHUCTOB (OT 2 710 4 4eI0BeK);

— KOPOTKHI, HO TIIATEJILHO MPOPAOOTaHHBIN MTPOM3BOACTBEHHBIN Tpaduk (o1 2 10 4 mec.);

— TIOBTOPSIIONIMICS IMKJI, TIPU KOTOPOM DPa3pabOTUYMKHU IO MEpEe TOro, Kak MPUIOKECHUE
HaynHAEeT oOpeTaTh (OpMy, 3alMpaliMBalOT W PEATU3IYIOT B MTPOAYKTE TpeOOBaHUS,
MOJIyYCHHBIC Yepe3 B3aUMOJICHCTBUE C 3aKa3UNKOM.

Komanma pa3paboT4UKOB JIOJKHA MPEACTABIIATE COO0M IpyIITy CTYJACHTOB, UMEIOIINX OTBIT B
aHayM3e, MPOCKTUPOBAHHMM, KOIUPOBaHMHM W TecThpoBaHuu [IO, KOTOpbIE CIOCOOHBI XOPOIIO
B3aMMOJICHCTBOBATh KaK BHYTPH CaMOW KOMAaH/IbI, TAK U C MOJb30BATEISIMKU W/WJIM 3aKa3ynkamu. B
Ka4yeCTBE 3aKa3YMKa M MOJIb30BATENs CUCTEMBI BHICTYIIACT MPEIOIaBaTeIb.

XKII O [1] mo texnonoruu RAD cocTouT u3 4eThipéx a3z (prcyHok 1):

1. Ananu3za v IuIaHUPOBaHUS TPEOOBAHUI;
2. TIpoekTupoBaHus;
3. IlocTpoenus;
4. Buenpenus.
1. Ananus u
2. Tlpoexrupo- IJIAHUPOBAHUE
BaHHE TpeboBaHMIA
Hauano pabot w
/
Bepcuns 1
- Bepcus 2
3. IlocTpoenue 4. Baenpenue

Pucynok 1 — Mogens XKII mo texnonoruu RAD

PaccmoTpuM amanTupoBaHHBINA K yueOHOMY Iporieccy BapuaHT TexHoioruu RAD.

Ha nepmoii ¢ase ananuza u_naanuposanus mpe6osanuil nperoaBaTelb B BepOaTbHON

dbopme popmynHupyeT MOCTAHOBKY 3aqadd: ONpeaesieT (YHKIUU, KOTOphIC TOJDKHA BBHITIOIHSTH
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cucTeMa, BBIACTSET Hauboee MPUOPUTETHBIE U3 HUX, TPeOyroIue NpopaboTKU B IEPBYIO OUepeb,
onuchiBaeT MHGOPMaIMOHHbIE TOTPEOHOCTH (cBsi3u). Ha ocHOBaHMM 3TUX JaHHBIX Pa3pabOTUUKU
(o pyKOBOJICTBOM TpENojiaBatelisi) GopMyIupyoT TpeOOBaHUS K CUCTEME, KOTOPOe (UKCUPYETCS
B BHJe TexHudeckoro 3amaHus (T3) W moamuchIBaeTCsl BCEMH YYacTHHKaMu TIpoekta. B T3
OTPaHUYMBACTCS MACIITA0 MPOEKTA, YCTAHABIMBAIOTCS BPEMEHHBIE PAMKH JUTS Kakou u3 dasz. s
TOr0, YTOOBI 00JIee YETKO U MOJHO CHOPMYIUPOBATH MOCTAHOBKY 3a/lauM, Pa3pabOTUYUKU JOJKHBI
UCCIIEIOBaTh TNpEAMETHYI0 00JacTh, B paMKax KOTOPOH BBINOJHSETCS pa3paboTka yueOHOTO
MIPOEKTa: MO3HAKOMUTCS C OCHOBHOM TEPMUHOJIOTHEH, N3y4UuTh HHPOPMAIIMOHHBIE TOTOKHU 00BEKTa
aBTOMATH3alMM, IPU HEOOXOAMMOCTH M3YyYUTh MAaTEMAaTHYECKUU amlmapar, KOTOPBI HE0OXO0IuM
JUISL TIOAJEPKKH pPabOThl CHCTEMbI, TO3HAKOMHUTCS C OCHOBHBIMHU JOCTIKEHUSIMU B JaHHOU
OpeIMETHOW o0siacTH (HAWTH W M3YYUTh OCHOBHBIC (DYHKIIMOHAJIBHBIE BO3MOXXHOCTH CHCTEM-
aHaJIoOroB).

Pesynomamom ¢haszvi 0ondichvl Oblmb: CIUCOK PACCTABICHHBIX IO MPHOPUTETY (DYHKIHIA
oyaymern IIC; mnpenBaputenbHas  ¢yHkuuonansHas wMognenbs [IC;  mpenaBapurtenbHas
uH(popmannonHas mozeins [1C.

Ha BTOpOﬁ (1)338 npoekmupoéarnusa 4aCTb KOMaH/bl IIPUHHUMACT Y4YaCTHUC B TCXHHUYCCKOM

MPOSKTUPOBAHUH CHCTEMBI TI0JI PYKOBOJCTBOM TIPEIOJaBaTeIsl MW, B3aWMOJCHCTBYS C HHUM,
YTOYHSIFOT U JOMOJHSAIOT TPeOOBaHMS K CHUCTEME, KOTOphIe HE OBLIM BBISABIEHBI Ha MpEAbLAyIIEH
daze. bonee moOAPOOHO paccMaTpUBAIOTCS npoyeccvl cucmemsl. llpu  HEOOXOAUMOCTH
KOppeKTUpyercs (pyHKIHMOHAIbHAS MOJENb, CO3/IAal0TCS YaCTUYHbBIE TPOTOTUIIBI: SKPAHOB, OTYETOB,
YCTPaHSIONINE HESICHOCTH WM HEOJHO3HAYHOCTH. Y CTAHABIMBAIOTCS TPEOOBAHUS pa3epaHuderisl
docmyna k OaunHuim. Ha 9Toil ke ¢aze mpoUCXOAUT ompeneieHrne HeoOXOIUMON TOKYMEHTAIUH.
[Tocne eTaabHOTO OMPESIICHHUS COCTaBa MPOIECCOB OIEHUBACTCS KOJWYSCTBO (DYHKITMOHATBHBIX
DIIEMEHTOB pa3pabaThIBAEMON CUCTEMBI U HPUHUMAEHICA peuleHue 0 PA30eleHUU CUCmeMbl HA
noocucmemst. B nogxone RAD kaxabplii mpoOTOTHI pa3BHBAETCS B 4YacCTh OYyIyIIeHd CHCTEMBI.
TakuMm oOpa3om, Ha clieAyrolryto a3y nepegaercs Oomee MoTHas U MoJie3Hass HHOpMAaIIHS.

Pezynomamom oannoti ¢pazer dondicnvt 6bims.: obmass WHGOpMAITMOHHAS MOJCIb CUCTEMBI;
(GyHKIMOHATbHBIE MOJIETTH CHCTEMBI B IIEJIOM M TOJCHCTEM; TOYHO OINpeAelieHHble MHTep]eiichl
MEXJy aBTOHOMHO pa3padaThIBAaEMBIMH TIOJICUCTEMAaMH; IOCTPOCHHBIC MPOTOTHITEI JKPAHOB,
OTYETOB, JUAJIOTOB U T.II.

Ha Tpertbeii (paze nocmpoenus BBIIOTHSACTCS HETIOCPEACTBEHHO cama ObIcTpasi pa3padoTka
NpwiIoKeHus (peanusanus mojcucrem). Ha naHHOW (ase CTyneHThl MPOHU3BOAST HTEPATHBHOE

MOCTPOCHUE PEAbHON CHUCTEMBbl Ha OCHOBE IMOJYYEHHBIX B MpeAblAyllel (asze mojeneid, a Takxke
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TpeOoBaHM He(pYHKIMOHATIBHOrO xapakrepa. IIpemomaBarens Ha 3Toi (a3e OLEHUBAET
[OJIy4aeMble pe3ysibTaThl 1 BHOCUT KOPPEKTHUBBI, €CJIN B Mpoliecce pa3paboTKU cUCTeMa NEpecTaeT
YIOBIIETBOPSITH ONpPENEICHHBIM paHee TpeOoBaHUSAM. TeCTHpOBAHUE CHUCTEMBI OCYILECTBISETCS B
nporecce pa3pabOTKH.

[Tocne okoH4aHusi pa3pabOTKH MOJICUCTEM MPOU3BOAMTCS IMOCTEIICHHAST MHTETPAIUS KaXK 101
YaCTH CHUCTEMBl C OCTalIbHBIMM, (OPMHUPYETCSl IOJHBIA NPOrpaMMHBIA KO, BBIIOJIHIETCS
TECTUPOBAHUE CHCTEMBl B LEJIOM. 3aBepuiaercsi (U3NYECKOE MPOCKTHPOBAHUE CHCTEMBI:
olpenensercss He00X0AUMOCTb paclpe/leIeHUs] JaHHBIX; OCYILECTBIAETCS aHAIU3 UCIIOJIb30BaHUS
JAHHBIX; TPOU3BOANTCS (PU3NYECKOE IPOSKTHPOBAHNE 0a3bl JaHHBIX; OMPEICIISIOTCS TPEOOBAHUS K
anmnapaTHbIM pecypcam; ONpeNesIoTcs CoCcOoO0bl YBEIMUEHHSI TPOU3BOAUTEIBHOCTH; 3aBEpLIAeTCs
pa3paboTka JOKYMEHTAIMH MTPOCKTA.

Pesynomamom ¢hazvl sBISETCSl TOTOBasi CUCTEMA, YJOBIETBOPSIOIIAS BCEM COINIACOBAaHHBIM
TpeOOBaHUAM.

Ha 4erBepToii ¢aze gnedpenus npou3BoATCs 00yueHHE M0JIb30BaTENIeH, OpraHu3aMOHHbIE
U3MEHEHHS W TapajyieIbHO C BHEIPEHHEM HOBOW CHUCTEMBI OCYIIECTBIIsIETCS pabora ¢
CYILECTBYIOLIEH CHUCTEMOM ( 0 MOJHOTO BHEAPEHHs HOBOH ). YuuThiBas, 4uto TexHojorust RAD
UCIIOJIB3YEeTCSI B paMKax y4deOHOro rmpolecca, gaHHas ¢asza 3amensiercsa ¢dazoit «/lopaboTka
IPOTPaMMHOM CUCTEMBD».

Texnonorust RAD (xak u nrobast Apyrasi) He MOXKET NMPETEH/10BaTh Ha YHUBEPCAIbHOCTh, OHA
XOpolla B HEPBYIO OYepelb sl OTHOCUTEIHHO HEOOJBIIMX MPOEKTOB, pa3padaTbIBaeMbIX IS
KOHKPETHOTO 3aKa34nKa, TaK Ha3piBaeMoe 3aka3Hoe [10.

B 3akitoueHune nepeyuciuM OCHOBHbIe IPUHUIMNBI TexHoaorun RAD:

— pa3paloTKa MPUIOKEHUN UTepaLUSIMU;

— Heo0s3aTeIbHOCTb MOJIHOTO 3aBepIIeHHs padoT Ha KaxkaoM stane XKLI;

— 00s13aTeNnbHOE BOBJICUEHHE MTOJIb30BATENCH Ha 3Tane pa3padoTKu;

— TECTUPOBaHME U PAa3BUTHUE MMPOEKTA OJHOBPEMEHHO C pa3pabOTKOM;

— TpPaMOTHOE PYKOBOJCTBO pa3paOOTKOH, YETKOE MJIAHMPOBAHUE U KOHTPOJb BBHIMOJIHEHUS

pabor.
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JIABOPATOPHAS PABOTA Nel
PAZPABOTKA TEXHUYECKOI'O 3AJIAHUSA HA ITPOI'PAMMHYIO CUCTEMY

Bo Bpemst 1abopaTtopHOro MpakTHKyma JOJDKHA OBITH pa3paboTaHa MmporpaMMHasi cHCTEMa
(IpoeKT) cpeAaHel CIO0XKHOCTH, IIPU 3TOM B COOTBETCTBHM C TPEOOBAHMSAMHU CErOAHSILIHErO JIHS
pa3paboTKa CUCTEMBI JIOJDKHA BECTUCh HE €IMHOJIMYHO, a KOMAHJIOW pa3pabOTYMKOB, KaXKIbIH U3
KOTOPBIX B JaJbHENIIEM Oy/ET BBIIOIHATH IOPYYEHHYIO EMY YacCTh IIPOEKTA.

Tema mpoekTa BeIIaeTCs MpernojaBareneM (B JalbHEUIIEM 3TO PYKOBOJHUTEIb MPOEKTa) Ha
IEPBOM 3aHSATHM, B COOTBETCTBUHU C KOTOPOW B TEUCHME NEPBBIX JBYX HEZAEIb KOMaH/a CTYIEHTOB
pa3pabaTbIBaeT TEXHUYECKOE 3aJjaHue 1o Gopme, MpuBeAeHHON B npuiokeHnn A. Paspaborky T3
MO>KHO cUMTaTh HauanoMm nepBoi dazsl XKL Oymaymeit [1C.

Texauueckoe 3amanue paszpadarsiBactces B coorBercTBur ¢ ['OCT 34.602-89 «Texnuueckoe
3a/laHAe HAa CO3[aHHC ABTOMATU3UPOBAHHOW CHUCTEMbl» [2] WM B JaibHEHIIEM JODKHO CTaTh
OCHOBHBIM JIOKYMEHTOM, 110 KOTOPOMY CTYIIEHTBI BEAYT pa3paloTKy npoekra. JIoOble n3MeHeHus
T3 Ha cucteMy JOJKHBI OBITH COTJIACOBAHbI C IPENOIaBaTEIeM U 3aBEPEHBI €r0 MOANUCHIO.

TexHUYECKOE 3aJaHHe COCTOUT U3 TPEX YaCTEH:

1) coxepxaHue 3aaHuS;

2) HCXOMHbIC JaHHBIC;

3) KaJeHAApHBIH [UIaH BBIOJIHEHUS padoT.

Yacmp 1 — «Codepacanue 3a0anuny. Jlannas yacts T3 pukcupoBaHa, B HEW MEpPEUUCIECHbI
OCHOBHBIE COCTaBHBIE 3Talbl BbINMOIHEHUS npoekTa. [Ipu pazpabotke IIC B pamkax n1abopatopHOro
NPaKTUKyMa ¥ B JAIBHEHIIIEM IMPH BBITOJHEHHH KYypPCOBOTO TMPOEKTa OYIyT HMCIIOIB30BATHCS JIBE
OCHOBHBIE METOJIOJIOTUU: O0BEKTHO-OPHEHTUPOBAHHOTO aHanu3a U npoektupoBanus (OOAIIL) u
METOJIOJIOTHSI CTPYKTYPHOTO MPOeKTHpoBaHus [3].

OOALII (Object-Oriented Analysis/Design) - TexHonorusi pa3pab0TKK MPOrPaMMHBIX CHCTEM,
B OCHOBY KOTOpPHIX IIOJIO)KEHA OOBEKTHO-OPHEHTHPOBAHHAS METOJOJOTHS TPEACTaBICHUS
npeaMeTHOW 007acTd B BHAE OOBEKTOB, SBIAIONIUMXCA JK3EMIUIIPAMH COOTBETCTBYIOLIMX
kiaaccoB [4]. Meromonorust OOAII TecHO cCBsi3aHa C KOHIICMIIMEH aBTOMATH3UPOBAHHOMN
pa3paboTku mporpammHoro obOecneuenuss (Computer Aided Software Engineering, CASE) u
si3pikoM MozenupoBanust UML (Unified Modeling Language).

Metononorus 00beKTHO-OPUEHTUPOBAHHOTO aHAIN3a U MPOEKTUPOBAHMS UCIIOIB3YETCs MPH

BBITIOJITHCHUH JIa0OpaTOpHOUM paboThl Ne2 — ONMWCAaHWM W aHAJIW3€ MPEIMETHON 001acTH, TJe
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CTYZICHTBI JIOJDKHBI BBISIBUTH B3aMMOCBSI3M MEXIY OCHOBHBIMH HH(OPMAIMOHHBIMU OOBEKTaMHU
[1C, onpeaenuTps UX XapaKTEPUCTUKU U TOPSAIOK B3aUMO/ICHCTBUS.

Metononoruss  CTPYKTYpHOTO  NPOEKTUPOBAHHs  INPUMEHSETCS Ha  MepBod  dase
npoekTupoBanus (JaboparopHas paborta Ne3) mpu pa3nesieHUd CHUCTEMbI Ha IMOJACHCTEMBI, 3]1eCh
UCTIOJB3YETCS MPHHLIUIT MPOSKTHPOBAHUS «CBEPXY BHU3». 3a KKIBIM CTYACHTOM 3aKperisieTcs
OTpeZieNIeHHBIN nepedeHb paboT (0OBIYHO 3TO pa3paboTKa OTIAEIBHON MOJICUCTEMBI), BHIITOJIHEHUE
KOTOPBIX B AaJbHEHIIIEM KOHTPOJIUPYET IMPEnojaBaTeb.

Yacmo 2 — «Hcxoonvle 0annbvle K RPOEKnLy» BKIIOYACT B Ce0s CIICIYIOITUE TI0Ipa3 IeIbl:

1. Xapaxrepuctuku 00bEKTa aBTOMAaTU3aMK (UM YIPaBIEHU);

2. TpeboBanus kK ”HGOPMALIMOHHOMY 00ECIICUEHHIO.

3. TpebGoBaHuUs K TEXHUIECKOMY 00ECTICUCHHIO.

4. TpeboBaHuUs K MIPOTPAMMHOMY 00ECIICUEHHUIO.

5. OOmue TpeOoBaHUs K IPOSKTHPYEMOW CHCTEME.

6. IlepedeHb TOMOJHUTEIBHBIX pa0bOT (€Cau HEOOXOAMMO).

Xapakmepucmuxu odvekma asmomamuzayuy. 30ech YKa3bIBAIOTCA OOIINE XapaKTePUCTUKU
00BbEeKTa aBTOMATH3AIMH, XapaKTepHbIE JUIsl pacCMaTpUBAaEeMOM MpeAMETHON 00J1acTH:

a) moyiHOe Ha3BaHUE 00bEKTa (OB);

b) ycnoBus ero GyHKIMOHUPOBAHHS;

C) KonuuecmeeHHvle W KauecmeéenHvle Nokaszamenlu OOBEKTa, KOTOPBIC  SIBISIFOTCS

OTpaHUYEHUSIMU Tpoliecca PYHKITMOHUPOBAHUS.

B kadecTBe mpumepa pacCMOTPHM MPOEKT «ABTOMAaTH3WPOBAaHHAsSI CHCTEMa COCTABJICHUS W
pasrajiblBaHusl JTMHEHHOTO0 KPOCCBOpJAa MO BBIOpaHHOM Teme», T3 Ha KOTOpBIM NpPUBEACHO B
npuinoxenun b.

[Tousitie «oOBbeKT aBTOMaTH3aiuu» B sBHOM Buae B I'OCT 34.602-89 [2] uurme He
ONpeAeNIeHO, HO €CJIM BHUMATENIbHO MpounTaTh 1. 2.4.1. «B noapazaene «HazHaueHue cuUCTEMBI»
yKa3bIBAalOT BHJl AaBTOMAaTHU3UPYEMOH JAeATeNnbHOCTH (yNMpaBlieHHE, MPOEKTUPOBAaHWE M T. I.) U
nepeyeHb 0ObEKTOB aBTOMAaTU3alUU (0OBEKTOB), Ha KOTOPBIX MpENIoiaraeTcs ee HCTIONB30BATHY
TO U3 HETO CJIEYET, YTO MOJ «00bEKTaMU aBTOMAaTH3allMK» aBTOPbl TOHUMAJIM BOBCE HE MPOIIECCHI.
bynem cumrtath, dYTO OOBEKTOM aBTOMATH3alMM MOXET OBITh TOJBKO MaTepPHAIbHBIN

(HHTCHHCKTY&HLHBIﬁ) OOBEKT - opranusanus, Mara3dvH, 1cx, OTAC, U TaK JaJICC.

1rOCT 34.602-89, c. 3.
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Kommenmapuu k npumepy. VI3 Ha3BaHHsS TEMBI CJIEIyeT, YTO B JAHHOM CIy4ae OOBEKT
aBTOMAaTHU3allMd — 3TO JIMHEHHBIM KPOCCBOPH, a BHJbl ABTOMATU3UPYEMOW AESITEIBHOCTH — 3TO
npoyeccnwi.

1) cocraBiieHUs/ TEHEPUPOBAHHKSI KPOCCBOP/IA;

2) pasrajibIBaHHs KPOCCBOP/A;

3) paboThI CO CIIOBapEM IMOHSATHIA.

OOpamato Bamie BHHMMaHue Ha TO, YE€M COCTAaBJIIEHHE KpOCCBOpJAA OTJIMYAETCS OT
TEHEpUPOBAHUS: B TEPBOM CJydae I0JIb30BATENh BPYYHYIO COCTaBISIET KpOccBOpH (Ao00aBisieT
MOHATHUA, yJAISET TOHITHS W T.I.), BO BTOPOM (T€HEPUPOBAHHE) - KPOCCBOPJ COCTABIISACTCS
CUCTEMOM aBTOMAaTUYECKHU B COOTBETCTBUM C TEMH HACTPOMKAMM, KOTOPBIE BBIIOIHUII
noJb30Barenb. [Iporece coctaBieHus BO MHOTOM TyOnupyeT GyHKIHN, KOTOPbIE Oy/IET BBITOTHATD
M0JIb30BAaTENb MIPU PEIAKTUPOBAHUHU KPOCCBOPA, MOATOMY IPOLIECC peAaKTUPOBAHUSA KPOCCBOpAA
HE HY>KHO BBIICTIATH OTACIBHO.

Jns kaxmgoro mpouecca B T3 MOMKHBI OBITH yKa3aHbl KOJMYECTBEHHBIC MOKA3aTENH-
OTpaHUYEHUS, JJI1 TOTO, YTOOBI UX MPABUIBLHO BHIOpATh, HEOOXOIMMO 3HATHh HAYAJIbHBIE CBEJCHUS
0 CTPYKTYpE caMoro o0beKTa, KakuM 00pazoM OyJeT MPOXOIUTh €ro MOCTPOCHHUE U pa3raJibIBaHHe.
OTmpaBHOM TOYKOHN sBIsSETCs ompeneneHue jauHeiHoro kpoccBopaa (JIK). Hrak, JIK — ato
«IeTOYKa €108, KOTOpasi CTPOUTCS MemoOoM CMbIKO8aHUsl, Te TIOCIeaHssl OyKBa MEpBOTO CIOBa
SIBJISIETCS TIEPBOM OYKBOW BTOPOTO | T. 1. B waltHBOp/Ie, KaK U B KPOCCBOP/IE, UCIIOJIB3YIOTCS TOJIBKO
UMeHa CYIICCTBUTEIbHBIE B MMEHUTEIBHOM TMajeke W eAMHCTBeHHOM umcie» [5]. Tak kak JIK
CTPOUTCS U3 CIIOB, TO HEOOXOJUMO yKa3aTh OTPAHUYECHHE HA JIJIMHY CJIOBA: MUHUMAJIBHYIO JUTHHY
CJIOBa MOXXHO OMPEIENNUTh PaBHYIO 3, a MaKCUMalIbHYIO — 15, moTOMy 4TO yaiiie Bcero KpocCBOP/IbI
OyayT cocTaBisATbCs Ha ObITOBBIe TeMbl U caMm JIK He jpomkeH ObITh oueHb MpOoCcThiM. UT0oOB JIK
OBLJI0O MHTEPECHO pa3rajblBaTh, OH HE JIOJDKEH OBITh OYEHb KOPOTKHUM, IMOATOMY MHUHUMAIIbHOE
KOJIMYECTBO CJIOB, HampuMep, 5, a MakcuMalibHoe — 15. MneM panbiie: «ciioBa B YalHBOPZE HE
MEPECeKarOTCsI, a TOJBKO cmbiKylomcs OpYyr ¢ ApyroM. MHOrga IEnoyky CIOB U3THOAIOT s
NpUAaHUs CeTKe NpuuyaauBod Qopmbl. J[TMHHAS W30THYTas IEMOYKa MOXET HEOJHOKPATHO
nepecekatb camy cebs, Kak cJIoBa B KPOCCBOpJAE, Takas TOJOBOJIOMKAa OOBIYHO HAa3bIBAETCS
KpoccuaitHBopziom». Mcxons W3 3TOro, MOXKHO 33JaTh CIEAYyIOIIee OrpaHHYeHHEe — Ha ¢opMmy
oroOpaxenus: JIK: oObuHas (nuHelHas), coupanb, 3Mmeiika, W-oOpasHas. «B nHMHEWHBIX
KpPOCCBOpP/Iax CJIOBAa MOTYT MEpPEKPhIBATbCS HE TOJBKO OJHOM, HO W JABYMSI WJIM TpeMs OyKBamu,
MOATOMY HX JUIMHA YKa3bIBACTCS B CKOOKaX MPH OMPEACICHUU K CJIOBY» [5], 3Ta wacTh onucanus

JIK maer emie ogHO orpaHWYeHHE: KOJMYECTBO OyKB B mepeceueHuu - oT 1 mo 3. B kagecTtse
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MOKeNaHusl, 3aka3yuk OoTMeTws, 4To JIK HeoOXomMMo CTPOUTh B JIBYX pEXHUMax: PY4HOM U
ABTOMAaTUYECKOM (TeHepalusi KpOCCBOpAa), M3 JTOr0 ClEAyeT €Ille OJHO OrpaHuYeHHEe —
COCTaBJICHHE KPOCCBOPJIa OCYILIECTBISECTCA C MPUBS3KOM K CIOBAapI0 MOHATUH. /[ TOro 4ToOBI
cuctemMbl Oblla Oosiee yHHMBepCalIbHON (HEOOXOAMMO O0O0ECHEeYUTh CO3JIaHUE TEeMAaTHUYECKUX
KPOCCBOPZOB WJIM Ha OO0IMe O0IacTh 3HAHMI), 3aKa34MK MPEeNIOKHI 3arpykaTb B CHCTEMY
BHEIIHHE CJIOBApU MOHITHI U 00€CIIeYUTh €My BO3MOXKHOCTb PEIaKTHPOBATh UX cojaepxkumoe. [1pu
pasraJlbiBaHUM KPOCCBOpJA MOTYT BO3HUKHYTH 3aTPyIHEHHUsS, TMOITOMY (B COOTBETCTBHH C
MOKETaHUSIMH 3aKa3urKa) B CUCTEME JIOJIKHA ObITh OpraHu30BaHa CHUCTeMa MOACKa30K, KOJIMYECTBO
KOTOPBIX MOYKHO CBSI3aTh C KOJIMYECTBOM CJIOB — He MeHee | u He 6osiee 10% OT KomMyecTBa CIoB.

Tpebosanus «k  ungopmayuonHomy obecneuenuro. PazpaboTka UHGOPMALUOHHOTO
obecrieuenuss (MO) — nambonee BakHAs YacTh IPOEKTa, OHA MOXKET OKa3aTh CYIIECTBEHHOE
BIMSHUE Ha BECh MpollecC pa3paboTKH, MOITOMY yKe Ha craguu paspabotku T3 Heobxoaumo
OTIPENIeIIUTH:

1) Ha OCHOBAaHUM KaKUX TOKYMEHTOB pa3pabaThIBACTCS METOJMUYECKOe M MH(OpMAIMOHHOE

o0ecrieyeHrne CuCTeMbl (HOpPMAaTHBHBIE U APYTHE JOKYMEHTHI);

2) mepevyeHb UCXOAHBIX TaHHBIX:

a)  KakKWe MaCCHBBI JJAHHBIX MCITOJB3YIOTCS U B KakuX (hopMaTax;

b)  Ha KakMX HOCHTEJSIX 3TH JaHHBIC OYIYT MOCTABIATHCS B CHCTEMY;

3) mepeveHb BBIXOTHBIX JTaHHBIX:

d)  KakWhe MacCCHBBI JaHHBIX OYIYT SBISATHCS pe3ynbraTroM pabotsl [1C;

b)  xakume JOKyMEHTBI OyAyT TPEICTABICHBI TOJB30BATEII0 W B KaKOM BHUJIE
(YKa3bIBaeTCs BUJ HOCUTES) M ¢ KAKOW MEPHOJUIHOCTHIO;

C) Kkakue TpeOOBaHHMS IO MEJIOCTHOCTH JaHHBIX W WX 3allUTe JOUKHBI OBITh
BBITIOJTHEHBI B IPOEKTUPYEMOI CUCTEME.

Oco00 10/KHBI OBITH BblACICHBI (ailji-CepBepHbIe M KJIHEHT-CePBEPHbIC YaACTH

HH(OPMAINMOHHOTO 00ecneyeHnsl, ecJIM TAKOBbIe HMEKTCS.

Kommenmapuu x npumepy. Jlnsg pa3pabOTKH JTaHHON CHCTEMBI HUKAaKUX HOPMATHBHBIX
JIOKYMEHTOB He TpeOyercs (CTaHAApTOB, WHCTPYKIUH M T.I.), MOITOMY HEOOXOJUMO TOJBKO
cocathesl Ha HH(GOPMAIIHIO, T/Ie Olpe/iesieHa CTPYKTypa U cBoiicTBa JIK, a Takke TpeOOBaHUS K €T0
noctpoeHuto. Takxke HEOOXOIUMO OMPENEIUTh TPEOOBAHMS MO BXOJHBIM M BBIXOJHBIM JaHHBIM.
bonasmuucTBO mapamerpoB JIK OyayT 3amaBaThCsi MOJB30BATElIeM B pEXUME JUajora. OH
00s13aTeNbHO TOJDKEH MOIKIIIOUUTE CII0BAPh MOHITHIA, U3 KOTOPOTO OyIAyT (OpMUPOBATHCS 3aIaHUS

JUIs KpoccBOpia. B maHHOM ciydae «CloBapb MOHATHIM» — 3TO TEKCTOBBIN (Dailyl ompeneeHHOM
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CTPYKTYpHI (Kakmas CTpoka (aiijga — 3TO TMOHSATHE U €ro pacimupoBKa), KOTOPBIH TOJHKEH
3arpy’katbCsi B CHCTEMY M3 BHeEIIHEH mnamsATu (C J000ro JOTHYEeCKOro JHCKa), C KOTOPBIM
M0JIb30BaTENb JIOJDKEH MMETh BO3MOXKHOCTH paboTaTh JONOJHHUTENbHO. O0s3aTelbHOE YCIOBHE
3aKa3yhMKka — BO3MOXXHOCTh co3fanusi kosekuuu JIK, mosTomMy B cucreme [oikHa OBITh
IpeIyCMOTpEeHa BO3MOXKHOCTb COXpaHEHHUs Haubojee WHTEPECHBIX KpoccBOpAOB B daitn. Ha
JAHHOM JTalle ele TPYAHO ONpPENeNUTh CTPYKTYpy 3Toro (aiina (oHa OOJKHA YYUTHIBATh U
BO3MO>KHOCTb JAJIBHEHIIETO pa3raJblBaHUsl KPOCCBOPAA C IOMOIIbIO JAaHHOW CHCTEMBI), I0O3TOMY
MOKHO HaIlKcaTh, YTO «CTPYKTypa (ailnia ompeaensieTcss B Ipolecce MNPOSKTUPOBAHUS.
OO0s13aTeNbHBIM YCIIOBUEM COCTABJICHUS JIHOOOr0 TUIIA KPOCCBOPIOB SIBISIETCS €ro IEJIOCTHOCTh
(11 JAHHOTO CIy4as - 3TO OTCYTCTBHUE MYCTHIX KJIeTOK B cepeanne JIK), moatomy 310 06s13aTeIbHO
JIOJKHO OBITH 3aIMCaHO B TPEOOBAHUSIX.

Tpebosanuss k mexHuueckomy obecneyenuro. 31ech GOPMYTUPYIOTCS OTPaHUYEHUS IO
COCTaBY TEXHUYECKHX CPEJCTB aBTOMATU3ALUU C YKa3aHHMEM KOHKPETHBIX THUIIOB 00OpYAOBaHUS U
OBM unu uX COCTaBISIONIMX, UCIIOJIB3YEMBIX B MPOEKTE, €CIM OHM 3apaHee M3BeCTHHL. MHade B
ATOM paszielie YKa3bIBaeTCsl, UTO COCTAB KOMILJIEKCA TEXHUYECKUX CPEICTB CUCTEMBI ONPEAEIIAETCS B
IIPOLIECCE MMPOEKTUPOBAHUS CUCTEMBI.

Tpebosanus k npoecpammHomy obecneuenuro. 31eCb NPUBOJUTCS MEPEUEHb HCIOIb3YEMbIX
CUCTEMHBIX M TMPHUKJIAJHBIX MPOTPAMMHBIX CPEJICTB, BKIIOYAs OMEPALUOHHYIO CUCTEMY, CUCTEMY
IIPOrpaMMHUPOBAHHUS, CUCTEMY YNpaBiIeHHUs 0azaMu JaHHBIX (B cilydyae HEOOXOIMMOCTH) U JIpyrue
WHCTPYMEHTaJbHbIE CpelCTBa (HampuMep, cpela MPOEKTHPOBAHHUS) C TOYHBIM HAaUMEHOBAaHHUEM
BEpPCHl, €Clli OHM 3apaHee W3BECTHbl. [IHaye yKa3bIBaeTCs, 4YTO COCTaB MPOTrPAMMHOIO
o0ecrieyeHus ompesessiercs B mpolecce NPOeKTUPOBAHUS CUCTEMBI. J[OMOIHUTENBHO MOTYT OBITh
yKa3zaHbl TpeOOBaHUS IO COBMECTUMOCTH pa3padaTbIBa€MOro MPOrpaMMHOTO OOecTeyeHHus ¢
CYLIECTBYIOIIMMH CHCTEMaMHU.

Obwue mpebosanus Kk npoekmupyemou cucmeme. B nannoit yactu T3 OTAENBHO BBIIETACTCS
noapasnen «@yuxkyuu, peanusyemvie cucmemouy. B HeM NpUBOIUTCS MOAPOOHBIA MEpedYeHb
(GYHKIMIA, KOTOPBIE TOJDKHA BBITIOIHATH MPOSKTHpYeMasi cucteMa (HJTH MOJICHCTEMa) B POIecce ee
skcruTyaTanuu. OTOENbHO JOJKHBI OBITH BBIAENEHBI (DYHKIIMM BBOJA JAHHBIX, UX 0OpabOTKH,
nepenavyn, XpaHeHus, a Takke (OpMHpPOBaHHUS OTUETOB C BbIJauell Ha IKpaH WM IedaTaroliue
ycTpoiicTBa, (YHKIIMM YIpaBlIeHUs, padoTa CO CIPAaBOYHUKAMH W Pa3jHYHbIE CEPBUCHBIC
(oO6cnyxuBaromue cuctemy) GyHkuun. OopmynupoBka (QyHKIIUN JOKHA OBITh OJTHO3HAYHOW W
KOHKPETHOM, TaK KAaK HMMEHHO OHa SBJISIETCSI OCHOBOW MPUEMKH MPOEKTa PYKOBOJIUTEIEM U

IMPOBEPKH HA IMOJIHOTY U KQY€CTBO peaHHSOBaHHOﬁ CHCTEMBI MJIK ITIOACHCTEMBI.
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Kommenmapuu k npumepy. OyHKUHMH, KOTOPBIE JOJDKHA BBINOJIHATH JAaHHAs CUCTEMA,
OTIpE/ICNIAIOTCA B MEPBYIO OYepelb BUAAMHU aBTOMATHU3UPYEMOW J1EATENbHOCTH, KOTOpbIE OBLIN
onpenenensl B 1.2.1 T3, yacTe U3 HUX yXe ObUIa BBIABICHA B X0JI€ OOCY)KICHUS OTpaHUYEHUI Ha
JIK. Cpenu HessBHBIX (DYHKIUH, PO KOTOPHIE HE JJOJKHBI 3a0bIBATh Pa3pabOTUUKH, ITO:

a) Busyanmu3anms nporeccoB paboThl ¢ KPOCCBOPIOM;

b) Beimaua cBemeHuit o cucreme (CpaBOYHBIC MAHHBIE O CHCTEME M O TOM, Kak ¢ Hel

paboTaTh).

Hy»xHO 0TMETUTH, UTO MHOTHE TiepedrciieHHble B T3 GyHKINM, HE pacKpbIBalOTCA MOAPOOHO,
UX He00XOoaMMO OyayT IeTadu3upoBaTh MNpH pa3paboTke (QYHKIMOHAIBHOW CrenupUKaIIHT
(maboparopnas padota Ne5).

B gpyrux moapaszenax —OroBapMBAIOTCS — CIICIUAIbHBIE TEXHUYECKHE TpeOOBaHMS,
peIbsIBIsEMbIE K CUCTEME:

» 10 OBICTPOJCHCTBHUIO (BPEMEHH PEAKIIMU Ha BBITIOJTHEHHUE Han0O0Iee BAKHBIX (YHKITU);

» 10 pexxuMy paboThl (JIMaTOTOBbIA/MHTEPAKTUBHBINA, aBTOMATUYCCKUN );

» 1O TOYHOCTH (B CiIydae, €CIId B CHCTEME NPOHM3BOIATCS MaTEeMAaTHYECKHUE PpacueThl,
TpeOyrole MUHUMU3AINH BRIYUCIUTEIbHBIX TOTPEITHOCTEN, UM UCTIOIB3YIOTCS BHEIIHNE
nH(pOpMAIIMOHHBIE HICTOYHUKH (JATYHKU, U3MEPUTEIHU U T.11.));

» TI0 JIOCTOBEPHOCTH;

» TO ycnoBHSM (QYHKIMOHHUPOBAHUS (JMama3oH TEMIIEpaTyp, OTHOCHUTENbHAs BIAKHOCTH,
JlaBJIeHUEe, HAJIMYKMEe B aTMOc(epe MblTH, BPEIHBIX MpUMecel U T.1.),

a TaKkKe BCE [Jpyrue KOJIWYECTBEHHBIE W KAUECTBEHHBIC IIOKA3aTeNld, OIPEIEIISIONIe

3P PEKTUBHOCTh (YHKLIIMOHUPOBAHUS cucTeMbl. KpoMe TOro, B JaHHOM pa3jienie yKa3bIBalOTCs

canutapueie npaBwia U HopMbl (Canllun 2.2.2./2.4.2198-07 [6]) u T'OCTs1, TpeGoBanms

KOTOPBIX HEOOXOJMMO YUHMTHIBATh MPHU pa3pabOTKe TAKOIro Kjlacca CUCTEM, C YUE€TOM TOTr0, 4TO

CHCTEMBbI Pa3BOPAYMBAIOTCS HA CPEICTBAX BHIYMUCIUTEIBHOM TeXHUKH [7, 8].

Yacms 3 — Kanenoapuwiti naan evinoanenus pabom. Texnonorus RAD, kak yxe TOBOPHIIOCH
BBINIE, TPEOyeT >KECTKOro CJeJOBaHMs IUIaHy-rpaduky pador, modstomy B T3 oroBapuBaroTcs
KJIIOUEBbIE 3a/laHUs, 110 KOTOPBIM IPENojaBaTellb JO0KEH MPOBOAUTH 00S3aTENbHbBIM KOHTPOJIb.
Kaxnp1if 13 epeuncIIeHHBIX JTAMoB JOJDKEH 3aBEPIIATBCS HOTHOCHbIO 20MOBOU OOKyMenmayuel,
COIJIACOBAHHOW C 3aKa3uyuKOM (pykoBojuTenem). HeBbimonHeHHe B CPOK KAaKOTro-IMO0 U3 3TAroB
MOKET TPHUBECTH JUOO K CIOBUTY «KOHTPOJBHBIX TOYEK» IO OCTaBIIMMCS J3TamaM, JU00 K
HE3aBEPIICHUIO TPOEKTA B CPOK.

B 3akitouenne XoTenock Obl OTMETUTH, UTO MPOIIECC cocTaBiIeHus T3 Ha cUCTEMY:
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. TpebyeT OT pPa3pabOTUYMKOB KOJUICKTUBHBIX OOCYXIEHUH M TPUHATHS OTBETCTBEHHBIX
pELICHUI;

. TIO3BOJISIET BBISIBUTH HAMOOJIEE «y3KHUE» MECTA MPOEKTA U OIICHUTh BO3MOXKHBIE PUCKU;

. JJaeT BO3MOXHOCTh KOMaHJ€ pa3pabOTUMKOB paclpeAenuTh MEXIy co00il Bce BHIBI
BBIINTOJIHACMBIX pa60T, COCPEaAOTOYMB B H&HBHeﬁmeM YCUJIMd Ha KOHICITYAJIbHBIX
acreKTax MpoeKTa;

. OIIpeNeNIuTh Haubojiee MPHOPUTETHBIE (PYHKIUH, KOTOpbIE OyIyT COCTaBISATH KapKac

CHUCTCMBI.
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JIABOPATOPHAS PABOTA Ne 2
OIMCAHME U AHAJIU3 ITPEJIMETHOM OBJIACTH

Kak yxe roBopmioch paHee, TexHojoruss RAD BkitouaeT B ce0si 3JIEMEHTBHI METOIOJIOTHU
00bEeKMHO-0PUEHMUPOBAHHO20 NPOEKMUPOBAHUs U aHAIU3a TIPEeAMETHOIN obnactu. J{is ObicTpoi 1
3 PeKTUBHONH pa3pabOTKU NPOTPaMMHON CHUCTEMbl C MHHHMAaJIbHBIM OpakoMm Tpedyercs
OIIpEe/ICTNTh BepHOE HampasieHue pabotel [9]. st Toro 4toObl MPaBUIBLHO MOCTPOHUTH CHCTEMY,
CHayaJla HEOOXOAMMO TIOCTPOMTH €€ MojJenb (3THM BBl OyleTe 3aHHUMAaThCs IIO3]IHEE).
MonenupoBaHHe - 3TO YCTOSIBIIASACA M MOBCEMECTHO MPUHSATAS UHIICEHEPHAA MemOoOuKa. Xopolas
MOJIENIb BCEr/la BKIIOYAET 3JIEMEHTHI, CYIIECTBEHHO BIHSIOIINE HAa Pe3yabTaT, U HE BKIIOYAET TE,
KOTOpBhIE MaJO3HAaUYMMbl Ha JTaHHOM YpOBHE aOcTpakuuu. Mojaenu CTpPOSITCS ANl TOrO, YTOOBI
Jdydmie TIOHUMATh paszpabaTeiBaeMylo cucTeMmy. lIpu 3TOM HYXHO IOMHHTH 00 OCHOBHBIX
MPUHIIMIIAX MOJETUPOBAHUS, OJUH U3 KOTOPBIX TNACUT: «/Iyuwue mooderu - me, umo O1udice K
peanvrocmuy [9]. TloaToMy niepBoe, ¢ 4ero Hy)KHO HadaTh Pa3pabOTKy CHCTEMBI — 3TO JJOCKOHAIBHO
M3YYUTH MIPEIMETHYIO0 0071aCTh, B KOTOpOoil Bel Oynere paboTath.

B cootrBerctBun ¢ metomoniorueit OOAII BwimensitoTcst Cleayrolmue mard padoThl Hal
MIPOEKTOM (CHUCTEMOIA).

1. Onucanue npeomemmnou obaacmu. Onpenenenue riaacut: «llox mpeameTHo# 007IaCTHIO
(application domain) npuHSATO MOHUMATH TY YaCTh PEaTbHOTO MUPA, KOTOPas UMEET CYIECTBEHHOE
3HaYCHWE WM HEMOCPEJCTBEHHOE OTHOIIEHHE K Tpoleccy (PYHKIHOHUPOBAHHUS IPOTPAMMBL.
JpyrumMu cioBamH, MpeaMeTHas o0JacTh BKJIIOYAET B ceOs TOJIBKO T€ OOBEKTHI M B3aUMOCBS3U
MEXIy HUMH, KOTOpbIe HEOOXOAUMBI IS OTIMCAHUsS TPeOOBAaHUN M YCIIOBHH PEIICHHUS HEKOTOPOI
3agaun» [4]. CnenoBarenbHO, pa3paboTyMKaM HEOOXOAMMO BBIAEIUTh OCHOBHBIE OOBEKTHI
(KOMITOHEHTBI), Y4YacTBYIOIIME B (YHKIIMOHUPOBAHUU CHUCTEMBI, OMNPEACIHTh HX Hambosee
CYIIIECTBEHHBIE XapaKTEPUCTUKH, B3aUMOCBSI3M B paMKaxX peIraeMoil 3a7auu, a Takke OMpeeNuTh
OCHOBHBIE WH(POPMAIIMOHHBIE TIOTOKH B crcTeMe. [Ipu 3TOM OTaebHbIe KOMIIOHEHTHI BEIOMPAIOTCS
TakKuM 00pa3oM, YTOOBI MPHU MOCIEeAYIOUEH pa3paboTke UX ObUIO yIO0OHO MpeAcTaBUTH B (popme
KJIacCCOB M OOBEKTOB. B 3TOM ciydae HEMaJOBa)XHOE 3HAUYCHHUE NPHUOOpETaeT M caM S3BIK
npejcTaBiIeHns HHPOPMAILIUU O KOHIIETITYyalbHOM cXeMe MpeAMETHON 001acTH.

CIloKHOCTh TIPEAMETHOM 00JIACTH OTMPEAEIIAEeT KOJIMUYECTBO OOBEKTOB M CBA3EH MEXKIy HUMH,
MIOSTOMY ONHMCAaHUE JIOJDKHO BKIIOYATh B ce0s1 0a30BbIe mepMuHbl U onpeoenienus, COpOBOKIATHCS
pa3IMYHBIMM TpPUMEpPaMH, B HEM MOTYT MPUBOAMTHCS Pa3IUYHOIO poJa Kiaccuguxayuu,

MOACHAOIUC Pa3JINIHBIC CBOMCTBA OIIMCHIBAEMBIX O0BEKTOB. Ecim B cucTteme HCIOJIB3YIOTCHA
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MaTEeMATHYECKUE MOJIENIU, TO OHU TAaKXKE JIOJDKHBI OBITh OMUCAaHBI C YYETOM CHECHH(PUKU
MPUMEHEHHUS.

Kommenmapuu «k npumepy. Jlns paspabaTpiBaeéMOil CHCTEMBI B TMEPBYIO OdYepenb
HEOOXO0AMMO J1aTh ompezaeneHue kpoccBopaa [10], mpuBecTH KpaTKyr0 HCTOPHIO €0 CO3/IaHHS,
paccka3aTh O Pa3HOBUIHOCTSAX KPOCCBOPIOB M OCOOEHHOCTSX HMX IOCTPOSHUS M Pa3rajbIBaHUS
(mpuBecTH B KayecTBE WILIIOCTPALMNA «CETKW» Pa3IUUHbIX KpOCCBOpI[OB)Z, IpU 3TOM MOAPOOHO
pacckazatb 00 OCOOCHHOCTSX JIMHEHHOTO KpPOCCBOPJA, Pa3iM4HBIX (OpPMax €ro MOCTPOCHUs
(mpuBecTH WUTIOCTpAalMK). OJTO OCOOCHHO Ba)XHO, T.K. B TEXHUYECKOM 3aJaHUH ObLIO
3adukcupoBano 4 pasnuuHbie Gopmbl npencrasicHus JIK (Ha pucynke 1 mpepcraBieH OAWH U3

BapUAHTOB MPEICTABIICHUS YailHBOP/Ia).

EnuHuya ze-
ChiH Mepmeca. Konwdaa peiba. MENEHOH MNa-

LM,

MpucTaeka, ozHavaeT - CAMD Cnafkui CNMpTHOR HanUTOK lonyBoi

Pucynok 1 — HaliHBOp[, KaK pa3HOBUIHOCTB JIMHEHHOTO KPOCCBOpAA

2. O030p CYIIECTBYIOUINX CUCEM-AHANI0208 — HEOThEeMIIeMasi 9aCTh OMMCAHHS TPEIMETHON
001acTH, T.K. MO3BOJISET Pa3pabOTUUKY OINpPEAEIUTh OCHOBHBIE KOHIEMNIIUU, KOTOPbIE HEO0X0AUMO
Oyner peanu3oBaTh B cucreMe. OmnucaHue JOHKHO NMPUBOAUTHCA C yKa3aHUEM OTIMYMTEIbHBIX
0coOeHHOCTeH pa3paboTaHHBIX CUCTEM, C IEPEUHUCICHUEM UX JJOCTOUHCTB M HEJOCTATKOB, B OTUETE
00s13aTeNbHO MPUBOASTCS SKpaHHBIE (POPMBI 3TUX CHCTEM.

3. Pe3ynbraToMm mociegHero srtama sSBISETCA ouazpamma 06beKmos npeoMemHtoll 001acmu u
KPaTKOe OIHUCaHWE WX CBOWUCTB W (GyHKIMH. [Ipy TMOCTPOECHWH JAHHOW JIHArpaMMBI’ HYXKHO
MOMHUTH O TOM, YTO B JAHHOM CJIy4ae 0OBEKT — 3TO «KOHKPETHAsi MaTepHaIn3alus adCTpakiiumy», a
HE DHK3eMIUIIp Kjacca, T.e. MOKa 3TO MOHSITHE HE MporpaMMmHcTckoe. JluarpaMma OOBEKTOB
NPEJCTaBIsIeT CTATUYECKYI0 COCTABISIONIYIO B3aMMOACHUCTBYIOUIMX MEXAy co00i 0OBEKTOB, OHa
JOJKHA BKIIIOYUTH B ce0d TONBKO Te€ OOBEKThl NpPEeIMETHOW 00J1acTH, KOTOphIE IOTOM
npeoOpa3yloTcst B iuarpaMmy kiaaccoB. CBA3HM MKy 0OBEKTaMM MOKa3bIBAIOT OTHOILECHUS MEXTY
HUMH, TP HEOOXOMMOCTH B TUarpaMMe MOXKHO MPUBECTH U aTpuOyTHI (CBoOiicTBa) 00BbekTOB. Ha
pHCyHKe 2 npHBesieH (hparMeHT JuarpamMMbl OOBbEKTOB Ul pacCMaTpUBaeMOM B KadecTBE MpUMeEpa

CHCTCMBI.

2 PeKOMEH/IyeTCs PaccKasaTh 0 4-5 pa3sHOBUIHOCTSX HAMOOIEE MOMYIAPHBIX KPOCCBOPIOB.
3 Jlnarpamma - 570 rpaduUecKoe MPeICTABICHHE MHOYKECTBA JIEMEHTOB.
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JuarpaMmmbl 0OBEKTOB HE MO3BOJISIOT MOJHOCTBIO OMUCATh OOBEKTHYIO CTPYKTYPY CHCTEMBI,
MO3TOMY IPH UX UCIOJIb30BAaHUU HYKHO COCPEIOTOYUTHCS HA M300paKEHUH MHTEPECYIOIIUX Bac
HaOOPOB KOHKPETHBIX 00BEKTOB [9].

Kommenmapuu k npumepy. Kax Bugno u3 muarpammsbl, JIK mpencraBiser coboi (Kak u
71100011 KPOCCBOPA) COBOKYITHOCTD JIBYX COCTaBJISIFOIINX: cemKu, HA KOTOPOH OyAyT pacroiaratrbces
cnoea, U 3a0aHusi, KOTOPOE IO CYHIECTBY MpeIcTaBiseT co0oil Habop onpedenenuii, KOTOpHIE
Pa3bIACHAIOT CMBICH CIIOB (moHATHH). Habop moHATHMI M ompeneneHUN XpaHATCS BO BHEIIHEM
daiine (yame Bcero TEKCTOBOM), KOTOPBIM Mbl paHEe HA3bIBAIM CIIOBApeM MOHATUH (CM.

nabopaTopnyto padboty Nel).

PazpsicusieT cMbIc

' |
} |
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|
| A |
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I |
|
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l |
|
: ] Pacmomaraeresma /P Cocronr 13 __ : CrnoBapb
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Pucynok 2 — @parMeHT quarpaMMbl 00BEKTOB MTPEIMETHON 00IACTH

KopoTKkuM MyHKTHPOM BBIJIENEHBI T€ CYIIHOCTH, KOTOPBIE MOTYT MPEJICTaBIATh COOON eAMHOE

nejIoc, JNIMHHBIM — BHYTPECHHUC OOBEKTHI CHUCTEMBI.
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JIABOPATOPHAS PABOTA Ne 3
ITIOCTAHOBKA 3AJIAYA

[TocTaHoBKa 3a/1a4M — 3aKJIFOYUTEIBHBIN ATan nepBoit ¢asel KL cuctembl. Ha nanHoMm stame
bopMynupyroTcsi Bce TpeObOBaHuUs, KOTOPHIM J0DKHA YAOBIETBOPATH cucteMa. [locranoBka 3a1aun
MUIIETCS B TTOBECTBOBATEIBHOU QopMe 6 Oydyujem epemenu Ha ocHOBE T3, B HEl JOKHBI OBITH
00s3aTeNbHO  B3aMMOYBSI3aHbl BHUJABI ABTOMATU3UPYEMON JESITENbHOCTH (C MPHUBSA3KOM K
00BbeKTy(aM) aBTOMAaTH3alMU) CO BCEMM OIPAaHUYEHUSMHU, HAKJIaIbIBAEMbIMU Ha HUX, YUTEHBI
O0COOCHHOCTH pa3padaTbiBaeMOro HH(POPMAIIMOHHOTO OOECHEeUeHUs U MEPEeYUCICeHbl (PYHKIIHH,
KOTOpBIE JIOJKHA BBINOJHATH CHCTEMa (C MPUBA3KOM K mporeccaM U MHPOPMALUOHHOMY
00ecIeueHuI0).

Kommenmapuu x npumepy. CHayana HeoOX0IUMO CHOPMYIUPOBATH caMy 3ajady, KOTopas
CTOUT mepes pa3paboTuynkamu, OOBIYHO OHA BKIOYaeT B ceOs Ha3BaHue mnpoekta: «llepen
aBTOpaMH IMIOCTaBJICHA 3ajada - pa3paldoTaTh aBTOMATHU3MPOBAHHYIO CHUCTEMY COCTaBICHHS W
pasraJipIBaHUsl JIMHEWHOTO KPOCCBOpJIa MO BBIOPAHHON Teme, KOTopas MO3BONHT ...». Jlanee
MIOCJICIOBATEILHO OIMUCHIBACTCSI BCE MPOIECCH (BUIBI aBTOMATU3UPYEMOW JESATEIBHOCTH), B TOM
MOCJIEI0BATENbHOCTH, KOTOpasi MO3BOJIMT MOIYyYUTh TpeOyeMblil pe3ynbTat. s pa3pabaTeiBaeMoit
CUCTEMBI TaKUX MPOLIECCOB 3, KaX bl U3 HUX MOKET (QYHKIIMOHUPOBATh HE3aBUCUMO OT JPYTHUX.

Hanee no Tekcty: «/lyig 1O0CTHXKEHHUS OCTaBIEHHON eI HEOOXOUMO PEIIUTh CIelyIole
3a/1a4u:

1. Cocmasnenue xpocceopoa MOXET TPOBOJUTHCS B JABYX pEXKUMaxX: aBTOMATHYECKOM
(reHepupoBaHue) U pydyHOM. B mo0om ciydyae mosib30BaTeib JOJDKEH MPEABApPUTEIBHO 3a]1aTh
TMapaMeTpsl KPOCCBOPAA': ONMPENENNTh ero MaKCHMAaNbHYyIO JHHY (He MeHee 15 u He Gomee 255
CHMBOJIOB), BBIOpaTh (GOpMy €ro mpeacTaBiieHUs (JUHEHHas, CHUpaJbHas, ...), OINPEACIUTH
KOJINYeCTBO OYKB B mepecedeHuu (0T 1 70 3), MOJAKIIOUUTE CIOBAaph MOHATUH (OH XPaHUTCS BO
BHEIITHEM TEKCTOBOM (paiiie OnpeeIeHHON CTp}IKTypI)IS). [Ipu sTOM cucTeMa TOKHA MPOBECTH
IPOBEPKY MNPABUIBHOCTH O3TOM  CTPYKTYpbl M, B ClIydae HECOOTBETCTBHUS, BbLIATH
npeaynpenuTesbHoe coobmieHue (cMm. jJabopaTopHyio padoty NeS, ommcaHue HCKITIOUUTETHHBIX
cuTyaluuil) U oOecneuuTh MOBTOPHBINM BBOJ MapaMeTpoB. B cucreme IOMKEH OCYIIECTBIATHCS
KOHTPOJIb THUIIOB M JUAala30HOB 3HAYEHUN MapamMeTpoB. B pexume pydyHOro cocTaBICHHS
KpoccBOp/a (WJIM €ro pelakTHpPOBaHMs) IOJIb30BATENI0 JOJDKHBI IPENOCTABIATHCSA CIEAYIOIINE

BO3MOXKHOCTH: yJaJeHHE cJioBa (MOCJIEAHEr0), J00aBICHHME HOBOTO CiioBa (B KOHEN),

* oM. pasgen 2.1 T3 «XapakTepHCTHKN 00bEKTa ABTOMATH3ALII
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peaaKkTUpOBaHUE (3aMEHa) CJIOBA, €CJIM OHO CTOUT B cepezmHeG. [Ipu sTOoM mgOmKHA OBITH
o0ecrieyeHa HaBWTAlMs IO CIIOBaM JIMOO HEMOCPEJACTBEHHO Ha CETKe KpOoccBopaa, b0 ¢
TMOMOII[BIO  CIICIHATBHBIX DJIEMEHTOB YIpaBleHHs . B ciydae HEOOXOZMMOCTH IIOIb30BATEINb
JIOJDKEH MMETh BO3MOXKHOCTB COXPaHUTh IMOJYYEHHBIH KpOCcCBOP/ B (ailil (¢ 1eNbI0 JaibHEUIIero
€ro pasraJiblBaHUsl WM PEIAaKTUPOBAHMsI), CTPYKTypa (aiina JobKHA OBITH ONMpeneicHa B XOJe
npoexTHpoBaHus-. HeoGXOLMMO TaKKe MPEeLyCMOTPETh KOHTPOJb IEIOCTHOCTH CO3LABAEMOTO
KpoccBOp/ia (OTCYTCTBUE MYCTHIX MECT B CEPEIMHE KPOCCBOP/A).

2. Paszeaowvisanue kpocceopod...

3. Paboma co cnosapsimu noHsmuii...

B cucreme Takke mopkHa OBITh OOECIIEYCHAa BO3MOXKHOCTH ITOJIYYEHHsI CIPABOYHOU
nH(pOpMaIIUY KaK O CaMOW CUCTEME, TaK U MPEJOCTABIISIEMBIX €0 BO3MOKHOCTSIX.

TakuM 0Gpa3oM, CHCTEMA JOJDKHA BBIIOIHATH CISAYIOLIHE (YHKIUA®:

(3mech mepeuncsitoTes Bce QyHKIIMU, KOTOPBIE ObLITN onpeeneHbl B pazaene 2.5.1 T3)».

® em. paszen 2.2 T3 «TpeGoBaHust K HHPOPMAIIHOHHOMY 00ECIICUCHIIO CHCTEMBD»
® Mocnemmsist yHKIMS He 06A3aTEIbHA, T.K. JOCTATOYHO CIIOXKHA TIPH PEaH3aIiHM.
" oM. paszen 2.5.1 T3 «DyHKIHH, peaTn3yeMble CHCTEMOID.

® Dra yacTh MOCTAHOBKM 3a1aun 0OS3ATEIBHA.
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JIABOPATOPHAS PABOTA Ne 4
PABPABOTKA CTPYKTYPbI CUCTEMbI

Ilocmpoenue cmpykmypHotl cxemvl npoepammuoll cucmemsvl. Ha maHHOM 3Tame cucrema 1o
(GYHKIIMOHATBHOMY MPHU3HAKY pa3/elisieTcss Ha OCHOBHBIC TOJICHCTEMbI, MEXKTy HUMHU YKa3bIBAIOTCS
WH(OPMAIMOHHBIC CBS3M W/WIM CBS3M 1O YIPABJICHUIO, OMHUCHIBACTCS OCHOBHOE HAa3HAuUCHUE
noacucreM. [Ipu pa3paboTKe CTPYKTYPHOH CXEMBbI HCHOJB3YeTCS METOAOJIOTHUS CTPYKTYPHOTO
MPOSKTUPOBAHMSI, B OCHOBE KOTOPOW JICKUT AJITOPUTMHYECKAS JICKOMIIO3HIIMS U UEpApXHsl BHJIA
«4aCTh-11€JI0€», YUYUTHIBAIONIAs], YTO BHYTPEHHHUE CBSI3U 3JIEMCHTOB BHYTPHU IOJCHCTEM CHIIbHEE,
YeM CBsI3b MEXKIy MOJCHUCTeMaMHU. J[eKOMIO3UIMS CUCTEMBI MOXKET IMOBTOPSATHCS MHOTOKPATHO,
BIUIOTh JIO YPOBHS KOHKPETHBIX MPOIEIYp, IPU 3TOM JOJDKHA OBITh OOECIeueHa IIeIOCTHOCTh
CUCTEMBI, a BCE COCTAaBIISIONIME KOMIIOHCHTHI B3aUMOYBSI3aHBL. JlJIT 3TOTO HMCIOIB3YIOTCS TaKUe
OPUHIUIBL  Pa3pabO0TKU, KaK «CBEPXY-BHHU3», «pa3leliid W BIACTBYH», «HEpPapXHUECKOE
yropsiiourBanue» u apyrue [3].

Jlamum HEKOTOpbIE ONIPEICIICHHS.

B mepBoM TpHONMKEHUH MOXHO TIPUIEPKUBATHCS HOPMATUBHOTO TIOHSATHS CHCTEMBL.
Cucmema (Tped. - «COCTAaBIEHHOE W3 YacTel», «COENUHEHHE» OT «COCTUHSIO») - MHOXECTBO
9/lemMenmos, HaxOISIIUXCS B OTHOWMIEHHWSX M CBA3SX JAPYr C JPYroM, KOTOpoe oOpasyer
OIIPEEIEHHYIO LIENOCTHOCTD, exnHcTBo [11]°.

Kak ciemyer u3 onpeneneHusl, OTITUIATEIHLHBIM (TJIABHBIM CBOWCTBOM) CHCTEMBI SIBISICTCSI €€
YenocmHoCcms. KOMILIEKC OOBEKTOB, pacCMaTpPUBAEMbBIX B KaueCTBE CUCTEMBI, JOJDKEH 001aaaTh
obmumMu ceoticmeamu v nogedenuem. OUeBUIHO, HEOOXOIMMO PACCMATPUBATh U CBSI3M CUCTEMBI C
sHewHell cpedoti. B camoMm 00111eM cllydae MOHSATHE «CHUCTEMay XapaKTepU3yeTCs:

— HAJIMYUEM MHOXECTBA DJIECMEHTOB;

— HAJIMYUEM CBSI3eU MEXIY HUMU;

— IEJOCTHBIM XapaKTepoM JAaHHOTO YCTPOHCTBA HIIK MpoIlecca.

Cucrema J10JDKHA MPEACTaBIATH COOONH COBOKYIHOCThH 3JIEMEHTOB (OOBEKTOB, CyOBHEKTOB),
HAXOJSAIIMXCS MEXIY COOON B OMPEICICHHON 3aBUCUMOCTH U COCTABIISIONINX HEKOTOPOE €AMHCTBO
(LIeTTOCTHOCTB), HANpABICHHOE Ha JOCTM)KEHUE ompeneneHHoW menn. CucreMa MOXKET SBIATHCS
AIIEMEHTOM JIPYTOi CUCTEMBI O0Jiee BBICOKOTO MOpsiAKa (Haocucmema) M BKIOYATh B ce0sl CHCTEMBI
Oonee Hu3koro mopsaka (noocucmemot). TO €CTh CHCTEMY MOKHO paccMaTpUBaTh Kak HaOOp

moaACUCTEM, OpPTraHHU30BAHHBIX IJId JOCTUKCHUA onpeneneHHoﬁ Oejan U OIMHUCAaHHBIX C IIOMOIIBIO

® Bonbmioit Poccuiickuii SHITMKJIONIEIMIECKUI clioBaps, . 1437.
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Habopa MoJieneii (BO3MOXKHO, C pa3IMYHbIX TOYEK 3PECHUS), @ MOJICUCTEMY — KaK IPYIIIY 3JIEMEHTOB,
9acTh KOTOPBIX COCTAaBISCT CHCHU(DUKAIUIO [OBEJACHUS, MPEACTABICHHOTO JPYTUMH €€
cocrassronmu [9].
K THITOBBIM MOXHO OTHECTH CJICIYIOIIHE TTOJACUCTEMBI:
1) moxacucremy yrpaBieHUS;
2) TIOACHCTEMbBI BBOJA-BBHIBOIA:
) MOJCUCTEMY HACTPOMKH MapaMeTpOB;
b) daiinoByro moacucTemy;
C) MOJCHCTEMY BH3yaIU3allNH;
d) moacucreMy TOKYMEHTHPOBAHHS;
€) moJCHCTEMY B3aUMOJICHCTBHUS C 0a30i JaHHBIX;
3) crmpaBOYHYIO MOACUCTEMY.
IMonyyennass B  pe3yabTaTe JeKOMIO3HIHMH CTPYKTYpa CHCTEMBI IOJIKHA
CONPOBOXKIATHCS KPATKUM ONHCAHHEM BKJIIOYEHHBIX B Hee MOICHCTEM.
Kommenmapuu k npumepy. IlpuBeneM NpUMEpHYIO CTPYKTYPHYIO CXeMy pa3padaThiBaeMoil

CUCTCMBI U OITMCAaHNUEC HCKOTOPBIX MOACUCTEM (pI/ICYHOK 3)

IMoacucrema yrpasieHus CnpaBouHast mojcucremMa
IMoacucrema cocTaBiaeHust
KPOCCBOPIA Daiinosas IMoxcucrema paboThI cO
N ~ moacuctemMa | > CJI0BapeM
Iloncucrema HaCTpOUKH
napaMmeTpoB A
N4
\4 \4 I
I [onxcucrema BU3yamu3anuu OZICUCTEMA pa3raibIBaHMs
Ioncucrema oJicucTEMa < KpoccBOp/a
PYYHOTO & reHepupoBa

COCTaBJICHUS HUS

Pucynok 3 — CTpykTypHas cxema CUCTEMBI

B cocTaB cucTeMbl BXOIAT CIEIYIONINE TTOICUCTEMBI:

1) Iloocucmema ynpasnenus, KOTOpasi OTBEYAET 3a B3aUMOJCHCTBHE TOJCUCTEM MEXIY
co00if U TIpe/icTaBIeHA B BUJIE UEPAPXUUECKOTO MEHIO;

2) IToocucmema cocmasnenus Kpocceopod, B COCTaB KOTOPOM BXOJIAT:
a) nodcucmema HACMpOUKU napamempos, KOTopasi OTBEYaeT 3a BBOA (BHIOOP) 3HAYCHHIA

mapaMeTpoB KPOCCBOP/Ia U IPOBEPKY KOPPEKTHOCTH ATHX 3HAYCHUH;
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b) noocucmema pyunozo cocmasnenus, xoropas ...
C) nodcucmema eenepuposanus, KOTOpas ...
3) Iloocucmema paseadviéanusi, KOTopas ...
4) @aiinosas noocucmema, KOTOpas ...
5) Iloocucmema pabomoi co croséapem, KOTopas ...
6) Iloocucmema suzyanruzayuu, KOTOpas ...
7) Cnpagounass noocucmema, KOTOpas COJICPXKHT CBEICHHS O CHUCTeMe (PYKOBOJICTBO

MOJIH30BATENI0) U €€ 00 ee pa3paboTynKax.
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JIABOPATOPHAS PABOTA Ne 5
PA3PABOTKA CHEIIU®UKAIIAU TPEBOBAHUM

PazpaboTka crenudukanuu — OpPOrpaMMHOTO  oOecreueHust  sSBISETCS  OJHUM U3
(byHAaMeHTaIbHBIX IpoLlecCOB TexHosoruu paszpaborku IIO. Ortor mpomecc aHanusa,
dopMHupoOBaHHUs, JOKYMEHTHPOBAHWS UM TPOBEPKH (YHKIHMOHAJIBHBIX BO3MOXKHOCTEH W
OTPaHUYEHUN CHUCTEMbI HA3bIBAECTCS B TEPMHUHOJIOIMU MPOTPAMMHON HMHXKEHEPUM «pa3paboTKa
TpeboBanuiy (cnenuduranus TpedoBanuit). OH SBISAETCS KPUTHUECKUM 3TAIOM B CO3JaHUU BCEX
BUJIOB MPOTrPAMMHBIX CUCTEM, YTO OOYCIIOBJIEHO TE€M, YTO OIIMOKH, JOIMYIIEHHbIE Ha 3TOH CTajauu,
BEJYT K BOBHUKHOBEHMIO CEPbE3HBIX MPOOJEM Ha 3Tanax MpOEeKTUPOBaHMS U pa3paboTKU. OmnbIT
UHYCTPUU MH(POPMALIMOHHBIX TEXHOJIOTUH OJHO3HAYHO MOKAa3bIBAET, YTO BOINPOCHI, CBA3aHHBIE C
yIpaBiI€HUEM TpeOOBaHUSAMH, OKa3blBalOT KPUTUYECKU-BA)KHOE BIMSHHE HAa IPOrpaMMHBIE
IPOEKTHl, B OIpPEJIEJIEHHOW CTEeNeHu - Ha caM (akT BO3MOXHOCTHM YCIIEHIHOTO 3aBEepIICHUs
npoekToB. TOJBKO cucTeMaTuyHas pabora ¢ TpPeOOBaHUSMH TO3BOJISIET KOPPEKTHBIM 00pa3om
o0ecrneynTh MOJAEIUPOBAHUE 3aJad peaJbHOro Mupa U (HOopMyIHpOBaHHE HEOOXOAUMBIX
IPUEMOYHBIX TECTOB JUISI TOrO, YTOOBI YOEOUTHCS B COOTBETCTBUU CO3JABAEMBIX MPOTPAMMHBIX
CHCTEM KPUTEPUSM, 33/1aHHBIM PEalbHbBIMU MPAKTUYECKUMHU TOTPEOHOCTIMH.

Jagum HEKOTOpBIE ONPEEICHUS.

Tpebosanusi - 5TO CBOWCTBA, KOTOPBIMM JAOJDKHO obOnagate I[IO jans  agekBaTHOrO
omnpeneneHuss GpyHKIMM, ycinoBuil U orpaHudeHuil BeimosHeHus 110, a Takxe o0BEMOB JaHHBIX,
TEeXHUYIECKOro obecrieueHust u cpebl GyHKinonuposanus [12, 13].

Ha mnpaktuke 4yacto nmpuMeEHseTCs MOAXOM, HMCIOJIb3YEMbIl B Pa3IWYHBIX METOJI0JIOTHSIX
pazpabotku 10 u Gazupyromuiics Ha onpeaesaeHuy ITpynn TpeOoBaHu K MPOAYKTY. Takoil moaxon
OObIYHO BKJIIOYAeT TPYyNnbl (TUIBI, KaTeropuu) TpeOOBaHMWIl, HampuMep: MporpaMMHBIE,
CHCTEMHbIE, (PYHKIIMOHAIbHBIE, HE(PYHKIIMOHAIbHBIE (B YACTHOCTH, aTpUOYThl Ka4eCTBA) U T.II.

IIpocpammuvie  mpebosanuss  (Software Requirements) - cBoiicTBa MPOrpaMMHOIO
o0ecrieyeHns, KOTOpbIe JOJKHBI OBITh HaJISKAIMM 00pa30M MpEACTaBIEHbl B HEM ISl peIIeHUs
KOHKPETHBIX MpakTuueckux 3amad [14]. JlanHas o0gacTh 3HAHUN KacaeTcsi BOMPOCOB M3BIICYCHUS
(cObopa), ananuza, cnenuGUIUpPOBAHMS U YTBEPXkKAEHUS TpeOoBaHMi K pa3padareiBaemoii I1C.

DynxyuonanvbHvle mpebosanus 3a1al0T «UTO» CUCTEMA JOJKHA JI€NIaTh; He@hyHKYUOHAIbHbIE
— ¢ CcOOJIOIGHNEM «KaKHUX YCIOBHUID (HalpHMep, CKOPOCTh OTKJIMKA MPH BBIMOJIHEHUH 3aaHHOM
onepanuu). [lpu pa3paboTke >TuX TpeOOBaHWUN B TEPBYIO oOuyepeab HEOOXOAMMO YYHTHIBATH

NOTPEOHOCTH TOJIb30BaTeNs (3aka3uuka). [lonvzoeamenvckue mpedosanus (User Requirements) —
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OTMCHIBAIOT II€JIM/331a4K MOJB30BATEICH CHCTEMBI, KOTOPBIE JOJKHBI TOCTUTATHCS/BBIMOIHATHCS
MOJIb30BATESIMU MIPU MOMOIIM CO3JaBaeMOM MPOrpaMMHOM cucTeMbl. YacTo MOJb30BaTEIbCKUE
TpeOOBaHUS MPEICTABIAIOT B BUJE CLEHapueB (BapuaHTOB wucnonb3oBaHus) Use Case (cM.
nabopaTopHyto paboty Ne5).

Cpenu HeQyHKIIMOHAIBHBIX TPEOOBAaHHMI Ha MEPBBIA IUIAH BBIXOIAT aTpHOYThl KayecTBa H
orpannuenus. Ampubymer kauecmea (Quality Attributes) omuceIBalOT  IOMONHUTEIBHBIE
XapaKTEPUCTHKH TPOAYKTAa B PA3IMUHBIX «H3MEPEHHAX», BAXKHBIX Ui IOJb30BATENCH H/HIN
pa3paboTuuKOB. ATpuUOYTHI KacalOTCS BOIPOCOB IMOPTUPYEMOCTH, HMHTEporepadbeabHOCTH
(TpO3pavyHOCTH B3aMMOJACUCTBUS C JPYTUMH CHCTEMaMH), IEIOCTHOCTH, YCTOHYMBOCTH M T.II.
Hannbiif Bung TpeOoBaHuii Mbl OylneM HasbIBaTh crneyuguxayuel kavecmea. Ozpanuienus
(Constraints) BkiarouaroT B ce0st (OPMYITHPOBKH YCIOBHA, MOIUDUIUPYIONIUX TPCOOBAHUS HIIH
HaOOpBI TpeOOBaHUM, CyXkasi BEIOOP BO3MOXHBIX PEIIEHUH M0 UX peanu3aiuu. B yacTHOCTH, K HUM
MOTYT OTHOCHTBCSI TIapaMeTpbl TPOU3BOIAUTEIBHOCTH, BIHMAIONIME HA BBIOOp TIATPOPMBI
peanu3anuy U/uiu pa3BepThiBaHus (IPOTOKOIIBI, CEPBEPHI MPUIIOKEHHM, 0a3 JTaHHBIX, ...), KOTOPHIE,
B CBOIO 0Y€pe/Ib, MOTYT OTHOCUTHCS, HAIIPUMED, K BHEITHIUM HHTep(eiicam.

Cneyugurayus mpebosanuti x I10 (SRS) - mporecc (GOpMaNTn30BaHHOTO OMHCAHHS
(GYHKIMOHANBHBIX M HE(PYHKIMOHAIBHBIX TpeOOBaHMM, TpeOOBaHHUM K XapaKTepUCTUKaM KadecTBa
B COOTBETCTBUHU co cTaHjaaptoM kadectBa ISO/IEC 9126-94, kotopsie OyayT oTpabaTbiBaThcs Ha
stamax JKI] ITO.

B cneundukanuu TpeboBaHMii OTpakaeTcs:

— crpykrypa [10;

— TpeOoBaHMA K QYHKIMSIM, KAUECTBY M JOKYMEHTAIUH;

— 3aj1aeTcs B OOLIMX YepTax apxurekrypa cuctembl U [10, anropuTmsl, JOTHKA YIpPaBICHUS U
CTPYKTYPHI JaHHBIX.

XapakTepucTHKH NPABUJIBLHO COCTABJICHHOM cnienuukanun tpedosannii k [10

Crnenudukarms TpeOoBaHuil 10mKHA ObITH [15]:

a) Koppexmmnou (xaxmoe TpeOOBaHUE, H3JI0KEHHOE B HEW, SIBISETCS TPEOOBaHUEM, KOTOPOMY
JIOJDKHO YJIOBJIETBOPATH MPOTPaMMHOE 00ecTieueHue);

b) Oonosnaunoii (kaxmoe U3NOKEHHOE B HEW TpeOOBAaHHE MOXKET WHTEPIPETUPOBATHCS TOIBKO
omHO3HayHO. Kak MuHUMYM, Ui 3TOTO TpeOyeTcs, dYToOBI Kaxaas XapaKTepHCTHKa
KOHEYHOT'0 POIYKTa ObLIa ONKCaHa C UCIOJIb30BAaHHEM OJTHOTO YHUKAIBHOTO TEPMUHA);

C) Iloanou (Bce cymiecTBEHHBbIE TPeOOBAaHUS JOJKHBI OBITH IMOATBEPXKACHBI M 00pabOTaHbBI

J100bIe BHEIIIHUE TpGGOBaHI/ISI, Haj1aracMbIC cneumbmcauneﬁ CUCTCMBbI; OIIPCACIICHBI OTKIIMKH
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MPOrpaMMHOTO O00ECHeYeHUsT Ha BCE KIACChl BXOJHBIX JIaHHBIX, KOTOPBIE MOTYT OBITh

peai30BaHbl, BO BCEX BO3MOXHBIX CHUTYaIUsIX, KaK Ha JIOMYCTUMBIC, TAK U HEJIOIYCTUMBIC

BXOJIHbIC 3HAYCHUS, TMOJTHBIE 0003HAUEHUS U CCHUIKA HA BCE PUCYHKH, TAOJIUIIBI M CXEMBI B

SRS u onpezenenne BceX TEPMUHOB U €UHUI U3MEPEHHS);

d) Henpomusopeuusoti (Hukakoii HaOOp OTICIbHBIX TpPeOOBaHWMU, OMHCAHHBIX B HEH, HE
HAXOJIMTCS B TPOTHBOPEUUH C HEH HJIH C KAKMM-TO JJOKYMEHTOM 00Jiee BBICOKOTO YPOBHSI);

e) Vnopsioouennoii mo ee 3HAYMMOCTH W/MJIM YCTOMYMBOCTH (KaXKJ0€ TpeOOBAHUE JOJIKHO
UMETh HJICHTH()DUKATOP U OTHOCUTHCS K ONPEICICHHOMY KJIacCy TpeOOBaHUI: HEOOXOAUMBIE,
YCJIOBHBIEC U HEOOs3aTEIbHEIC);

f) IIposepsiemori (xkaxmoe TpeOOBaHUE, U3I0KEHHOE B HEMl, MOKET OBITH IIPOBEPEHO.);

9) Moouguyupyemoti (cTpykrypa u cTHiIb SRS TakoBbI, 4TO JHOOBIC M3MEHEHHS TpPeOOBaHUI
MOTYT OBITh BBIIOJIHEHBI JIETKO, TOJHOCTHIO M HEITPOTHBOPSUUBBIM 00Pa30M IPU COXPAaHCHUU
CTPYKTYpBI U CTUJIS);

h) Omcaesicusaemoni (MOMKEH YETKO MPOCICIKUBATHCS UCTOUYHUK KAXKIOTO U3 ee TpeOOBaHU U
SRS o6ueruaer oOpamieHne K KaxaoMy W3 TpeOOBaHWI NpH NalbHEHIIel pa3paboTKe HITU
MOJIEPHU3AIIUH JOKYMEHTAIIMHN).

B mpomecce paboTel ¢ TpeOOBaHHMSIMH YYaCTBYIOT TaK HAa3bIBAEMBIC «3AUHINEPECOBAHHbLE

Juya»™, K YACITy KOTOPBIX MBI Oy1eM OTHOCHTb:

— Ilonvsosameneti (Moaen, KTo OyIeT HEMOCPEICTBEHHO HMCMONb30BaTh [10; monp3oBarenu
MOTYT OIHCATh 3a7ad, KOTOPbIE OHM PEHIaloT (IUIAHUPYIOT PeIiaTh) C MCIOIb30BAaHHEM
[IC, a Takke OXUIaHHS TO OTHOLICHHIO K aTpuOyTaM KauecTBa, OTOOpakaeMble B
M0JIb30BaTEIbCKUX TPEOOBAHMSX, B ATOM POJIM BBHICTYNACT MPEOAaBATENb);

— 3axazuuxoe (Ar0/EH, KOTOPHIEC SBISIOTCS IETIEBON ayJqUTOpUEH Ha PBIHKE MPOTPAMMHOTO
obecrieueHus, B 3TOH POJIH BBICTYIAET MPENOaBATENbD);

— Hnowcenepos no npocpammuomy obecneuenuio (JTIONCH, OTBETCTBEHHBIX 32 TEXHHUYECKYIO
OILIEHKY TYTEW pEeIICHHs IMOCTABJICHHBIX 3a/1a4 W MOCIEAYIONIYI0 pealn3anuio TpeOoBaHUH
3aKa34MKOB, B TOW POJIM BBICTYHAIOT CTYJCHTHI - WICHBI KOMaH bl Pa3pa00TUYNKOB).

Bce 3auHTEpEecOBaHHbIE JTUIIA TOJDKHBI PUITH K COTJIAICHUIO O TOM, KaKasi CHCTEMa JIOJDKHA

OBITH CO3/1aHA, YTOOBI B HEW BOIUIOTHJINCH HEOOXOIMMBIE TUAAKTHUYECKHE U TEXHOJIOTHYECKUE
cBoiicTBa. JlaHHBIE COTJIANICHHS (PUKCUPYIOTCS B JIOKYMEHTE, C KOTOPBIM MOTYT CBEpATHCSA M Ha

KOTOPBIIl MOTYT CCBUIATHCS BCE YUACTHUKH MPOEKTA, - MHTETPUPOBaHHAs CrieIU(pHUKAIMs TpeOoBa-

0 .
3aMHTEpPECOBAHHOE JIMLO - HEKTO, MMEIOIINH BO3MOXKHOCTH (B TOM YHCJIE, MATCpPHATBHYIO) MOBIMITH HA DCATH3ALHI0
NPOEKTA/IPOYKTa
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HUH, CO3JaHHAas HA OCHOBE COBMECTHOTO WCIOJb30BaHUS TPAJAULIMUOHHONW ()YHKIIMOHATHHOU
cnenuuKalnuy U cienupuKanuy Ka4ecTBa CUCTEMBI.
Kommenmapuu k npumepy. B cneyughuxayuu kavecmea TEpeUUCISIOTCS OCHOBHBIC

TpeOOBaHUS 110 TIOKA3aTEeNSIM KayeCTBa!
— omnuchIBaeTcs ypoBeHb HaaexkHoctu [1C;
— ¢opMynupyrOTCs TpeOOBaHHUS 11O OBICTPOICHCTBUIO;

— TpeboBaHus K pazpaboTke nHTepdeiica u T.11.

DyukyuoHanvHas cneyugurayus BKIOYaeT B ceos:

— mepeueHb BCceX (DYHKIMU CHCTEMBI C TIPUBSI3KOH WX K KOHKPETHOH IOJICHCTEME U K
nH(OPMALIMOHHOW cpefie (BXOAHBIE U BBIXOAHBIE JaHHBIC), (parMeHT (PyHKUIHOHAIBbHON

crierpuKanuy npuBeaeH B Tadbmure 1;

— IepevyeHb UCKIIOYUTENIbHBIX CUTYallud U PEaKIMIO CUCTEMbl Ha MX BO3HUKHOBEHUE, MPU
HEOO0XOMMOCTH TPUBOJIUTCS MEPEYCHb OIMIMOOK, KOTOPBIE MOTYT BO3HHKATh B CHCTEME U
COOTBETCTBYIOIIME WM CHCTEMHBbIE COOOIIECHUS, HNPUMEpPbl HUCKIIOYUTENbHBIX CUTyalUl
MIpUBEICHBI B TaOIUIIE 2.

OyHKIMOHANbHAs crenu(uKanys T0KHA B MOJIHOM 00bEMe 0ToOpaXkaTh MH(OPMAI[MOHHBIE
CBS3M NIPOEKTUPYEMOW CHCTEMBbI KaK C BHEIIHMM MHPOM, TaKk W MexAay nojacucremamu. llpu
HEOOXO/JMMOCTH  PAcCIUCBHIBAIOTCS  WH(GOpPMAIlMOHHBIE CBSI3M  JUISL  CIIOKHBIX  HOJCHCTEM
(ciennukaIys BTOporo ypoBHs).

Hcknroyumenvnas cumyayus — 3T0 CUTyalusi, IPU KOTOPOH crcTeMa HE MOYKET BBIIOJHUTH
BO3JIO’KEHHBIX Ha Hee (QYHKIMI MM KOTOpash MOXET MPUBECTH K JEHOpMalIu3aluu padoThb
CUCTEMBI.

Tabmuna 2 — [lepedeHb UCKITIOYUTEITHLHBIX CUTYaITHI

HasBanue

MOJICUCTEMEI

HazBaunmue

HCKJITIOYHUTEILHOMN CUTyauun

Peaknus cucTtemsal

1 CnpaBoyHas

1.1 He BO3MOXHO OTKPBITh
¢aiin cipaBku

Brimaua cooOmenns «Paitn
CITPABKH MOBPEKICH

1.2 He BO3MOXHO HalTH (aiin
CIpPaBKU

Bergaua cooOmenus
«OTCyTCTBYET (hailsl CIpaBKM»

2 daiinoBas

2.1 IlonbiTKa OTKpPBITHS (aiiia

Breimaua cooOmenust  «daiin

C HECOOCTBEHHBIM (hOpMaTOM MOBPEXKICH WIH
HEJIOMYyCTUMOro hopmaTa»

2.2 ®aiin ¢ 3amaHHBIM UMeHeM | Brlmaua aHaJIOTUYHOTO

HE CYIIECTBYET coo0IIeHus
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Tabmuua 1 — Iepedyens GyHKINHN, BHITOTHIEMBIX CHCTEMOH (PpparMeHT)

HaszBanue Haszpanue Nudopmanmonnas cpema
MOJCUCTEMBI byHKITII Bxonnsie nannbie Brixonnble jaHHbIe
Ha3nauenwne T, Haznauenue Tu,
(HaumMeHoBaHUeE) OTpaHUYCHUS (HauMeHOBaHUE) OTpaHUYCHUS
1 CnpaBouHast 1.1 Beinates cBeneHus o CBeneHusd o Texkct BusyansHoe -
pa3paboTunkax pa3paboTYrKax CUCTEMBI (MEMO) oTOOpakeHne
(®UO, HOMED TPYIIIBI) uHpopmauu
1.2 BrigaTh cBeneHus o @ain cripaBKu TexcToBbIf
CHCTCMC (*.HTML) Ko omuoxu 1enoe
2 Hacrpoiiku 2.1 3agaTh KOJIMYECTBO Jnana3oH Konn4ecTna Ilenoe Tekyiuee 3HaueHue Llenoe
napameTpoB OYyKB B IlepeceueHun OyKB: MUHUMAaJIbHOE 1 OyKB B IlepeceueHu
MaKCUMaJIbHOE 3
2.2 IlogxmrouuTs Cl1oBapb Nms daiina Ctpoka, *.dict Crucok NOHATHH U UX JuHaMU4YeCcKuii

HOHATUHN orpeieIeHu i MacCUB CTPOK
Kox ommbku Lemoe
2.3 3apath nouHy JlnanasoH JyIuH: emoe Tekymiee 3HaUeHUE emnoe
KpOoccBOp/ia MHHUMAJIbHOE 15 JUTUHBI
MaKCHUMaJbHOE 250 Ko ommoOxu emoe
3 @aiunoBas 3.1 3arpy3urs ¢aiin ¢ Wwms daiina Crpoxka, *.Kros KpoccBopa OOBEKT, CTPYKTYpa

KPOCCBOPIOM

OIpPEACIIICTCA B XOAC

IMPOCKTUPOBAHUA

Kox ommOkn

emoe
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JIABOPATOPHAS PABOTA Ne 6
PASPABOTKA HH®OPMAIIMOHHO-JIOI'MYECKOI'O ITPOEKTA CUCTEMBbI

OpHOMl M3 MIMPOKO HCHONB3YEMBIX METOIUK JOKYMEHTHUPOBaHHS TpeOOBaHUU SIBISETCS
IIOCTPOCHHE psila MOZENEeH cUCTeMbl. DT MOZEIN MCIHOJB3YIOT rpaduyecKkue MpeacTaBIeHus,
NOKa3bIBAIOLIME PEIICHUs KaK MCXOJIHOW 3ajaaud, Tak M paszpadarbiBaeMor cuctembl [16]. Kak
npaBuUiIo, Trpaduueckoe NpeAcTaBiIeHHe Oosiee TMOHATHO, YeM OIHUCaHue TpeOoBaHMM Ha
€CTECTBEHHOM SI3BIKE.

Mooenupoganue — 3TO YCTOSIBIIASACS M IIOBCEMECTHO HPUHATAs WH)KEHEPHAas METOJUKA.
Mogenu SBIAIOTCS CBA3YIOIMM 3BEHOM MEXAY IIPOLIECCOM aHAIN3a U MPOLECCOM IPOCKTUPOBAHMS
cucreMbl. Yto Takoe Mmojuenb? Mooderb — 3TO YHNPOIIEHHOE NPEICTAaBICHUE pPEalTbHOCTH, IO
CYLIECTBY — 3TO «4EpTEX» CUCTEMBI: B HEE MOXET BXOAMUTH KaK JETalbHBIA IUIaH, TaKk U OoJee
a0CTpaKTHOE MPEACTAaBICHHE CHCTEMBI «C BBICOTBI ITHYbEro mojera» [9]. Xopoiuas Moesp Beeria
BKJIFOYAET JIEMEHTHI, KOTOPBIEC CYIIECTBEHHO BJIMSIOT HAa PE3YyJbTaT, U HE BKIIOYAET T€, KOTOPBIC
MaJIO3HAYMMBbl Ha JAHHOM YPOBHE aOCTpaKLUu.

’I‘ Mopenb cTpouTces AJisl TOT0, YTOOBI JIy4llle IOHUMATh pa3padaTbiBaeMyl0 CHCTEMY.

MopaenrpoBaHue NO3BOJISAET PEIINUTH YETHIPE Pa3INYHbIC 3a0a4UH:

1 Busyanus3upoBaTh CUCTEMY B €€ TEKYIIEM WUJIU JKEJIaTeIbHOM JIJIsl HAC COCTOSIHUU;

2 OmnucaTh CTPYKTYpY WIH OBEJCHUE CUCTEMBI;

3 TlomyunuTs ma0I0H, TO3BOJSIOMNI CKOHCTPYHPOBATh CUCTEMY;

4 JIoKyMEHTHpOBATh NIPUHUMAEMBbIE PELIEHHUS, UCIIOJNIb3Ysl TOJTyYEeHHbIE MOJIEIH.

MopgenupoBanie MpelHAa3HAYeHO HE TOJbKO M co3laHus Oosbmmx cucreM. Ot
MOJICIIUPOBAHMS MOKET BBIMIPATh J11000# mpoekT. Jlaxe mMpu cO3JaHUM OJHOPA30BBIX MPOTPAMM,
KOI'Jla 3a4acTylo ObIBAaeT MOJIE3HO BBIOPATh HEMOAXOMALINN KOJA M3-3a MPEUMYIIECTBa B CKOPOCTHU
pa3paboTKH, KOTOPOE JMAIOT S3bIKM BU3YaJIbHOTO MPOTPaMMHUPOBAHUS, MOJCIUPOBAHHE MOMOXKET
KOJUIEKTUBY DPa3paOOTUYMKOB JIydllle MPEACTaBUTH IJIAaH CUCTEMbI, a 3HAYUT, BBIIOJHUTH NPOEKT
ObIcTpee W co3JaTh MMEHHO TO, YTO MOApa3yMeBal MEpBOHAYAJIbHBIA 3ambices. YeMm cioxHee
IIPOEKT, TeM Oojiee BEpPOATHO, YTO M3-3a OTCYTCTBUS MOJICIMPOBAHHUS OH CBEPHETCS paHblle
BpEMEHU — WM OyAeT CO37JaHO HE TO, YTO HYXKHO. Bce mone3Hble U MHTEpECHBIE CHUCTEMBI C
TEYEHHEM BpeMEHHM OOBIYHO ychoxHsoTcd. [IpeneOperas mojenupoBaHHEM B CaMOM Hayaie
CO3JIaHUSI CUCTEMbI MO’KHO CEPbE3HO MOXKAJIETh 00 ATOM, KOria OyJIeT yxKe CIUIIKOM MO3IHO.

MogenupoBanue uMeeT OOraTyr0 HCTOPHIO BO BCEX MHMKEHEPHBIX JUCLUIUIMHAX.

JITUTehHBIN OTBIT €T0 UCIIOJIB30BAHMSI IO3BOIIII CHOPMYITUPOBATE Yemblpe OCHOBHBIX NPUHYUNA.
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1) BbiOop Mojiesii OKa3bIBACT ONMPEACISIONISe BAMSHUE Ha TOIXO0/ K PEIICHUI0 TPOOIeMbl U
Ha TO, KaK OyJeT BBITJISACTh 3TO pelleHre (pa3inyHble TOUYKU 3PEHHs] HA MUDP MPUBOJIAT K
CO3JIaHHIO PA3IMYHBIX CUCTEM, CO CBOMMH MPEUMYIIIECTBAMHU M HEAOCTATKAMU ).

2) Kaxxmas Mojientb MOKET OBITh MPECTaBICHA C PA3IMYHON CTEMEHbIO TOYHOCTH (JTydrieit
MOJIENIbIO OyJIeT Ta, KOTOpasi MO3BOJISIET BHIOPATh YPOBEHb JIETATU3AIMH B 3aBUCUMOCTH OT
TOT0, KTO U C KaKOH 11eJIbI0 Ha Hee CMOTPHUT).

3) Jlyumme monmenu — Te, 4TO OJNMKE K PealbHOCTH (TIOCKOJIBKY MOJETbh BCErla ympolacT
pealbHOCTh, 3aZlaya B TOM, YTOOBI 3TO YIPOLICHHE HE IOBJEKIO 3a COOOH Kakue-TO
CYIIIECTBEHHBIE TIOTEPH).

4) Henb3si OrpaHMYMBATLCS CO3JJAHHEM TOJIBKO OMHOM Mojenu. Hawmydmiuii moaxos mpu
pa3paboTke JI'000i HEeTPUBUAIBHON CHCTEMBI — UCIIOJI30BATh COBOKYITHOCTh HECKOJIBKHX
MOJEJIEH, TOYTH HE3aBUCUMBIX JIPYT OT JIpyra.

Vuuguyuposannvii sizeix mooenuposanus (Unified Modeling Language — UML) — sto
CTaHJAapPTHBIA MHCTPYMEHT JUIsl Pa3pabOTKU «4epTexeil» mporpaMMHoOro odecrneueHus. Ero Moxxno
WCIIOJIb30BaTh ISl BHU3yalM3alluu, CHeUUu(pUKAINN, KOHCTPYMPOBAHUS W JIOKYMEHTHPOBAHUS
apreakToB mporpammubix cucteM. UML moaxoauT Ijisi MOJETUPOBaHUsS TIOOBIX CHUCTEM — OT
WH()OPMAIIMOHHBIX CHUCTEM MaciuTaba TPEANpUITHS 0 pacupeneieHHbIX Web-TIpuioKeHud u
JIayKe BCTPOEHHBIX CUCTEM PEaJIbHOTO BPEMEHHU.

B naGoparoprnoM mpakThkymMe MbI OyneM wucrnonb3oBath UML s crenuduimpoBaHus
(TTOCTpOEHMS TOYHBIX, HEIBYCMBICIICHHBIX U MOJHBIX MOJIENE) CUCTEMBI U €€ TOKYMEHTUPOBaHUS.
Azeik UML mpenocraBisieT cTaHAAPTHBIA CIIOCOO HANMUCaHHWS NPOEKTHOM JOKyMEHTalUH Ha
CUCTEMBI, BKJIIOYasl KOHIIENTyalbHbIE aCMEeKThI, TAKMe Kak OM3HEC-TPOIeCChl U (DYHKIIUU CUCTEMBI,
a TaKk)kK€ KOHKPETHBIE aCMEeKThl, TAKHE KaK BBIPAKEHHS S3BIKOB MPOTPAMMHUPOBAHHS, CXEMBbI 0a3
JAHHBIX U MIOBTOPHO UCTIOJIb3yeMble KOMIOHEHTHI [10.

A3pik UML He sBJsieTcsl sI3bIKOM NPOIrPaMMHPOBAHHUS (OH MHBAPHAHTEH K A3bIKAM

NPOrpaMMHPOBAHMA).

B nortamuu a3eika UML onpenenens! cneayronme BUAbl KAHOHUYECKUX JUarpamM:

1) BapuaHTOB UcHONB30BaHus (USe case diagram);
2) kmaccos (class diagram);

3) xoomnepanuu (collaboration diagram);

4) mocnenoBareapHOCTH (Sequence diagram);

5) cocrosuuii (Statechart diagram);

6) nesrenpHOCTH (activity diagram);
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7) xommoneHToB (component diagram);
8) passepteiBanus (deployment diagram).

[lepedyenb 3TUX AMarpaMM M WX HA3BaHUS SABIISIIOTCS KAHOHHMYECKUMHU B TOM CMBICIIE, YTO
MIPEACTABISIIOT COOOM HEOThEMJIEMYIO 4acTh rpadudeckoil Hotamuu s3pika UML. Bonee Ttoro,
npouecc OOAII Hepa3pbIBHO CBsi3aH C MPOIECCOM IMOCTPOCHHS ATUX auarpamm. [lpu s3Tom
COBOKYITHOCTh MOCTPOCHHBIX TakUM 00pa3oM [uarpaMM SBISIETCS CaMOJIOCTATOYHON B TOM
CMBICJIE, YTO B HUX COZIEPIKUTCS BCs MH(POpMAIH, KOTOpas He0OXoIuma JIJIsl peaTn3aliy MpoeKTa
clnoxHOU cucteMbl. Kaxnas W3 3TUX AuarpamMm JAeTalu3UpPyeT U KOHKPETU3UPYET pazIuvHbIC
IIPEACTABJICHNS O MOJEIIH CI0KHOW CUCTEMBI B TepMHHaxX sA3bika UML.

JuarpamMma BapuaHTOB  HCIIOJIb30BaHUS  MpeJACTaBisieT coOoil  Haubonee  OOIIyIO
KOHUENTYaJIbHYI0 MOJIENb CJIOKHOI CHCTEMBI, KOTOpask ABJISETCS UCXOAHOMN Ui MOCTPOEHUS BCEX
OCTaJIbHBIX Auarpamm. Jlmarpamma KjaccoB, MO CBOEH CYTH, JIOTHUECKas MOJEINb, OTpaKarolas
CTaTMYECKHE aCHEKThl CTPYKTYPHOTO IOCTPOEHUS CIOXHOW cucTeMbl. Jlnarpammel Koonepauuu u
MOCIIEOBATEIbHOCTEN MPEACTaBISAIOT COOOW Pa3sHOBUIHOCTU JIOTUYECKOM MOJENH, KOTOpPbIE
OTPKAIOT JIMHAMUYECKHE aCHEeKThl (PYHKIIMOHUPOBAHHS CIIOKHOW cHCTEMBl. Jlmarpammbl
COCTOSIHUMI W JeATEIbHOCTH IpPEeIHA3HAYEHbl [JIs MOJEIHUPOBAHUSA TOBENECHHUS CHUCTEMBL. U,
HAKOHEIl, uarpaMMbl KOMIIOHEHTOB U pPa3BEpThIBAHUS CIyXaT JUIsl MPEeACTaBICHUS (PU3NUECKUX
KOMITOHEHTOB CJIO’KHOW CHCTEMBI M I03TOMY OTHOCSITCS K €€ (PU3UUECKOM MOJIeINH.

Paccmotpum Gosiee moapoOHO KaKIYIO U3 MEPEYUCIICHHBIX JHArpaMM.

JluarpaMMa BApMAHTOB MCIO0JIb30BAHUSA

BusyanbHoe mopaennpoBaHue ¢ ucnoiab3oBaHueM Hotanuu UML MOXHO NpencTaBuUTh Kak
npoliecc MOYypOBHEBOIO CIyCKa OT Hauboisiee oOuieil u aOCTpakTHOM KOHLENTYyaJbHOW MOJAETH
UCXOJHOW OHM3HEC-CUCTEMBI K JIOTUYECKOW, a 3aTeM M K (PU3MYEeCKOW MOJENHU COOTBETCTBYIOLIEH
[1C. Buavane ctpoutcsi MOJENb B OpMeE TaKk Ha3bIBAEMOMW JHUAarpaMMbl BAPHAHTOB HCIIOTH30BAHUS
(use case diagram), kortopast OMUCHIBaeT (YHKIIMOHAIHHOE HA3HAUYEHUE CHCTEMBI M SIBIISETCS
MCXOJHBIM KOHIIENITYaJIbHBIM MPEACTaBICHUEM B MPOIIECCe €€ MPOSKTUPOBaHUs U pa3padoTku. Ha
Hell M300paXkaroTCsl OTHOILIEHUS MEXAy aKTepaMHd W BapHaHTaMu ucrnoiib3oBaHud. Co3maHue
JIMarpaMMbl BAPUAHTOB UCIIOJIb30BAHUSI UMEET CIIEAYIOIINE LI

— Omnpenenuth OOIIME TPAHWIBI U KOHTEKCT MOJEIUPYEMOM MpeAMEeTHOW oO0IacTH Ha

HavyaJIbHBIX dTanax MPOEKTUPOBAHUS CUCTEMBI.
— CdopmynupoBarh o01ue TpeOOBaHMUSA K (QYHKIIMOHATHPHOMY MOBEACHUIO MPOEKTHPYEMOM

CHUCTCMBEI.
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— Pa3paboraTh HCXOIHYIO KOHIENTYAJIbHYI0 MOJEIb CUCTEMBI [UIsl €€ MOCIeAYIOIIeH
AeTanu3anuu B GopMe JOrHYeCKUX U PU3NIECKUX MOIETICH.

— IloAroTOBUTH UCXOTHYIO TOKYMEHTAIIMIO JJIsl B3aUMOJICHCTBUS Pa3pabOTUNKOB CUCTEMBI C

€€ 3aKa3YMKaMHM U [0JIb30BaTENISIMH.

Axmep (actor) - coraacoBaHHOE MHOXKECTBO POJICH, KOTOPBIC HIPAIOT BHEIIHUE CYIHOCTH I10
OTHONICHUIO K BapHaHTaM HCIOJIBb30BaHUA NIPU B3aUMOACHCTBUM C HUMHU (3TO MOXKET OBITh JHO00M
00BEKT, CYOBEKT WM CHUCTEMa, B3aMMOJCHCTBYIOMIAS ¢ MOJCIUPYeMON OM3HEC-CHCTEMOW W3BHE,
T.€. YEJIOBEK, TEXHUYECKOE YCTPOHCTBO, MPOrpaMma H T.IL.).

Bapuanm ucnonv3oéanusi - BHEWIHAA cHenu(uKanus MOCIEI0BATENBHOCTH ACHCTBUM,
KOTOpbIE CHUCTEMa WJIMA Jpyrasi CYIIHOCTb MOTYT BBINOJHATH B IPOLIECCE B3aMMOJICHCTBUSA C
aKkTepamu (OH OmpesesieT Habop IeHCTBUI, COBEPIIAEMbI CHCTEMOMN MIPH TUAIOTE C aKTEPOM).

Lenv cneyugpuxayuu sapuanma ucnoib306anus 3aKI0OYAETCS B TOM, YTOOBI 3a)UKCHPOBATH
HEKOTOPBIA AacMeKT Wid (ParMeHT TMOBEACHUS NPOSKTUPYEMOW CHCTEMbI 0€3 yKa3aHUs
0COOCHHOCTEH peanu3anuu JaHHOW (YHKIIMOHAJIBHOCTH. B 3TOM cMbIciie Kaxablii BapuaHT
HCIIOJIb30BAaHUSI COOTBETCTBYET OMOEIbHOMY Cep8ucy, KOTOPbIA IMPEeAOCTaBISIET MoOJEnupyeMas
CUCTeMa IO 3alpocy aKTepa, T. €. OMpeAeNsieT OJUH U3 COoCcOO0B MpUMeHeHUs cuctembl. CepBucC,
KOTOpBI MHHUIMAIU3UPYETCS MO 3alpocy aKTepa, JOJDKEH MpPeiCTaBiIsTh COOOM 3aKOHUYEHHYIO
MOCIIE0BATEIHHOCTh IEUCTBUNA. DTO O3HAYAET, YTO MOCJE TOTO KaK CHCTEMa 3aKOHUUT 00paboTKy
3ampoca akTepa, OHa JOJKHA BO3BPAaTUTHCS B MCXOJHOE COCTOSIHHE, B KOTOPOM CHOBa IOTOBA K
BBINIOJIHEHHIO CJIEIYIOLIUX 3aIIPOCOB.

HuarpaMma BapHaHTOB WCIIOJIB30BAHHS COJEPKUT KOHEUYHOE MHOXKECTBO BapHaHTOB
HCIIOJIb30BaHUsI, KOTOPBIE B ILI€JIOM JOJKHBI ONPENENSATh BCE BO3MOYKHBIE CTOPOHBI 0KHIAEMOIO
noBefieHUs: cucteMbl. Jlmst  ygoOcTBa  MHOXXECTBO  BAapHMAHTOB — HMCIOJIb30BAHUS  MOJXKET
paccMaTpHUBaThCA KaK OTIENbHBIN makeT. [[pyMeHeHne BapuaHTOB MCHOJIb30BaHUSI Ha BCEX ATamax
paboTBl HaJ TMPOEKTOM TO3BOJSIET HE TOJBKO JOCTHYb TPeOyeMOoro YpOBHS YHUDHKAIIUN
0003HaYeHUI IS TPEICTaBICHUs (DYHKIIMOHATBLHOCTH TMOJCHUCTEM W CUCTEMBI B IEJIOM, HO U
SIBJISIETCSI MOIIHBIM CPEJICTBOM TOCJIEAOBATEIbHOTO YTOYHEHHS TPEOOBAHMM K MPOEKTHPYEMOM
CUCTEME Ha OCHOBE X UTEPATUBHOTO OOCYXICHUS CO BCEMH 3aMHTEPECOBAHHBIMHU CIICIIUATHCTAMHU.

Kommenmapuu k npumepy. Ha pucynke 4 mpuBeneH (parMeHT AuarpaMMbl BapHaHTOB
UCIIONB30BaHUsL JUIA  pa3padaThiBaeMoil cucTeMbl (OH COOTBETCTBYET (DYHKIMOHAIBLHOMN

crienuuKanyum, MPUBEICHHON B TaOHIle 1, M TOTIOTHSIET €€ HOBBIMU (DYHKITHSIMU).
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Jlrobas nuarpamma, Bxoxasimas B Bam UML-mpoekT momxkHa OBITH MPOKOMMEHTHPOBAHA!
KpaTKO OINKCaHbl BCE OCHOBHBIE CEpPBHCHI, KOTOpBIC IpPUBEIEHBI Ha auarpamme. Hampumep,
«[lonp30BaTens CUCTEMBI JTOJDKEH MMETh BO3MOXHOCTh IMOCMOTPETH CHPABOYHYIO HH(OPMAIIHIO
(cBemeHMst O pa3pabOTYMKAX H CBEJACHUS O CaMOWM CHCTEME); CO3/1aBaTh KpPOCCBOPI B
ABTOMATUYECKOM DPEXKHUME, JUJISI 3TOTO OH JOJDKEH MOAKIIOYUTH CJIOBAaph MOHATUM U ONPEAEIUTH
nmapamMeTpbl KpoccBopjaa (BbIOpaTh 3HAuYCHHWs, 3aJaHHBICE [0 YMOJYAHUIO, WM H3MEHUTH
napaMmerTpsl); U T.A.»

JAmarpamMmma KJIaccoB

JlmarpaMmbl KJIAacCOB — 3TO HamboJiee YacTO HCIONB3yeMbI THI JHarpamm, KOTOPBIS
CO3JAI0TCS TIPH MOJICITUPOBAaHUU OOBEKTHO-OPUEHTUPOBAHHBIX CHUCTEM, OHHM ITOKa3bIBAIOT HAOOP
KJIacCOB, MHTEP(ECOB M KOOIEpalmii, a TaKKe WX CBiI3W. Ha MpakTUKe AMarpaMMbl KJIacCOB
MPUMEHSIOT AJIi MOJEIMPOBAHUS CTATMUYECKOTO MPEJICTABICHUS CHUCTEMBI, OHH CIyXaT OCHOBOMU
JUISL LEeNOM TPyNIbl B3aMMOCBSI3aHHBIX JHAarpaMM — JUarpaMM KOMIIOHEHTOB U JHarpamm

pasMCIICHU .
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JIABOPATOPHAS PABOTA Ne /7
PA3ZPABOTKA AJI'OPUTMOB OBPABOTKH JAHHBIX

Bvibop u obocnosanue ancopummos (Mnu pazpaboTKa M ONMUCAHHE aNropuTMoB). Ecim ams
OpraHu3aIui padOThl CUCTEMbBI MOXHO HCIIOJIb30BATh )K€ U3BECTHBIC AJITOPUTMBI, TO HEOOXOAUMO
IPOBECTU MX CPaBHUTEIbHBIN aHanu3 (Mo 3¢(dexTuBHOCTH) U BBIOpATh HAWIYUIIMNA ISl JAHHOM
cUcTeMbl (IIpU BBEJCHHBIX OTPAHWYCHUSAX). B MPOTHMBHOM cCilyyae IMOJIb30BaTeNb pa3padarhiBacT
CBOU aJITOPUTMBI, 0OOCHOBBIBast X HEOOX0auMOCTh. ONUCaHne aNropuT™Ma BeleTcsl B BepOaIbHOM
dbopme 1 ¢ moMoIIIbio rpad-cxeM aaropuTMos /7/.

Onucanue nocuueckoti mooenu Oannvix. Ecin B NMpoeKkTe NaHHbIE HEOOXOAMMO XPaHUThH B
0a3ze manubix (bJ1), To Ha TaHHOM JTare T0JDKHA OBITh pa3paboTaHa KOHIENTYaIbHAS U JIOTHYECKast
mozens BJl, BeIETICHBI M OMUCAHbl OCHOBHBIEC CYIIHOCTH, OINPENEICHBI MEXy HUMH OTHOIICHHUS.
Mozenu A0JDKHBI OBITH TPEACTaBICHBI B COOTBETCTBYOIIEH HoTtanuu (ER-momens (cymHOCTh -
cBs3b), SHM-Mozens (cemanTHYEeCKyr0 HMepapxudeckyto mozeins) /3/). Ilepexom K pensiuoHHON
MOJIeJIM TPOU3BOAUTCA B COOTBETCTBUHM C MpaBHIIaMH, NpUBEACHHBIMU B /4/. OOs3aTeNbHBIM

YCIIOBUEM SIBJISIETCSI HOpMaJTU3AIIMS PEISIIUOHHON MOIeNT HHPOPMAIIMOHHOMN 0a3bl CHCTEMBI.
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1 JIABOPATOPHAS PABOTA Ne 7
PA3PABOTKA ITPOTOTUINA UHTEP®ENHCA CUCTEMBI

Qusuueckoe npoeKmupo8aHue NPoSPAMMHOU cucmeMsvl - 3aBEPLIAIOIIMN dTam pa3paboTKU
cucteMbl. OH BKIIIOYAET B ceO0sl:

* pa3paboTKy MOJB30BATEIBCKOTO MEHIO, KOTOPOE TOJDKHO OBITh OPHEHTHUPOBAHO Ha
CTPYKTYPY CUCTEMBI;

* onucanue wuHTep(delica ¢ oOOCHOBaHMEM BBIOOpa TOTO MJIM HWHOTO CTaHAapTa
odopmitenust /1/.

" pa3paboTka MOAYJICH CHCTEMBl W OIHMCAaHWUE WX Ccrenu(UKaIi, B3aUMOICHCTBHE
MOJyJIel JOJKHO OBITh NMPEACTaBICHO B BHJIE JUArpaMMbl MOJIYNEH € yKa3aHUEM
UepapxXuu MOIYJIEH.

Peanusayua npoexma wm mnpepwssiaenue IIC (mogcucremsl) pykoBoautento. Peanuzanus
MPOEKTa MPOU3BOIUTCS CTPOTO B COOTBETCTBUU C JIOTMYECKHM IPOEKTOM IO TEXHOJIOTHH OBICTPOMA
paspabotku npunokenuii RAD (Rapid Application Development), B ocHOBE KOTOPO#l JI€KHT
cnupaipHas Mozenb sku3HeHHoro mukna IIC, B ompeneneHHoil cpene pa3paboTku, Hpu
HEOOXO/MMOCTH HCIIOJIB3YIOTCSl JIOTIOJIHUTENIbHBIE MHCTPYMEHTAJbHBIE CpeJCTBa (Hampumep,
CASE-uHCTpyMEHTBI B BHJE CICIUAIM3APOBAHHBIX IAKETOB W CpeA  MPOSKTHPOBAHHSA),
IPOM3BOJIUTCSI ABTOHOMHAsl M KOMIUIEKCHasi OTJIaJika U TecTUpoBaHHE. PykoBoguTens mpoBepser
MOJTHOTY W KAaueCTBO peanm3anuu (PyHKIHA, COOTBETCTBUE CHCTEMBI TEXHHYECKOMY 3aJaHHIO H
JoruyeckoMy mpoekty. Jus  JneMoHcTpanmuu  pabOTOCIOCOOHOCTH  CHUCTEMBI  HE0OXO0JIUMO
MOJITOTOBUTh HECKOJBKUX TECTOBBIX MPUMEpPOB. [Ipr HEOOXOIMMOCTH MPOU3BOAMTCS JTOPadOTKa
peanu3aly ¢ MOBTOPHBIM MPEIbSIBICHHEM CHCTEMBI, TOCIE AOPAa0OTKH CHUCTEMa BBIHOCHTCS Ha
3aIINTY.

Ilonnoe ogopmnenue Ooxkymenmayuu npoekma u 3awuma npoekma. llocne npuemMkKu
peanm3anu CTyIeHT odopmisier mosicHHTeNnbHY0 3amucky K IIC co Bcemm TpeOyeMbiMu

MMPUITOKCHUSAMU.
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OPOPMJIEHHUE OTYHETA

[TosicHuTebHAS 3aMKCKa K MPOEKTY oGOopMIISIETCS B COOTBETCTBUHU co cTaHaaprom CIAY
[21] u nomkHa conepxaTh:

— THUTYJIbHBIN JTUCT (TIpuMep 0hOPMIICHHS TUTYJILHOTO JINCTA MPUBEICH B MPUIIOKEHUH B);

— 3aJaHue€ Ha pPa3pabOTKy IPOrpaMMHON CHCTEMbl (IpUMEp TEXHUYECKOIO 3aJaHus

NPUBEJICH B IPUIIOKEHUU A);

— pedepar (mpumep pedepara HIpUBEACH B IpUIoKeHuu I);

— couepaHue oT4yera (CTPYKTypa COIEpKaHus MPUBEACHA B IPUIIOKEHHU B);

— BBEJICHUE;

— OCHOBHAas 4acThb;

— 3aKJIIOYEHUE;

— TepeyYeHb MPUHATHIX COKPAIECHUH (IIPH HATTUYHH);

— mepeyeHb NPUHATHIX TEPMHUHOB (MIPU HAIUYUN);

— CHHCOK HCIIOJIb30BaHHBIX HCTOYHUKOB;

— TPUIOKEHUS.

OcHOBHasl YacTh MOSICHUTENILHOM 3aIIUCKHU JEUTCS Ha pa3/elbl:

1) Onwucanvie 1 aHATH3 IPEIMETHOMN 00JIaCTH;

2) IIpoekTHpOBaHHE CHCTEMBI;

3) Peanuzaiusi CHCTEMBI;

4) WccnenoBareabckast 4acTh (€CJIM OHa OTOBOPEHA B 3a/IaHUH).

Bo 66edenuu  packpbiBaeTCs  HA3HAYEHUE CHUCTEMBI, KpaTKO OIHCHIBAIOTCS €€
XapaKTePUCTUKH, aKTyaJIbHOCTh Pa3pabOTKH CHUCTEMBI, a TaK)Ke MPUBOJATCS CYIIECTBYIOIINE HA
TEKYIIUA MOMEHT BPEMEHH aHAaJIOTH.

I. B paszoene «Onucanue u ananu3 npeomemHou oo6aacmu) OTPAKAIOTCI PE3YIbTATHI
BBHITIOJTHEHUS JT1abopaTopHOil paboThl Nel: nmarorcs Ga3oBbie MOHATHS U OMpEACIICHUs, OMHCAaHUE
MPUMEHSEMBIX METOJIOB M MaTeMaTHYeCKuX wmojaened (mpu HEoOXOJAMMOCTH), OMHUCHIBAIOTCS
CUCTEMBI-aHAJIOTH, BBIJIEISIFOTCS OOBEKTHI CUCTEMBI U X B3aMMOCBSI3U MEXKy HUMHU.

1. B pazoene «llpoekmuposanue cucmemul» Ompax;caromcs pe3yibmanol

1.1 pa3paboTka CTPYKTYpHOU CXEMBI CUCTEMBI, B KOTOPOI OMHCHIBAETCS Ha3HAUYCHUE BCEX

IIOJICUCTEM;
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1.2 ¢ynxumonanbhas cnenudukanus [IC yrodHseT CTPYKTypHYIO CXEMYy CHCTEMBI, B €€
COCTaB BXOJWUT IepeueHb (PYHKUUN, BBIMNOIHSIEMBIX CHCTEMOH; OMNHMCAHHE BHEIIHEH
MH(GOPMALIMOHHOH Cpeibl U IIepeueHb HCKIIIOYUTEIbHBIX CUTYalui (MIpH HEOOXOAMMOCTH);
1.3 pazpabotka cxembl pyHkimonupoBanus [IC (¢ HeoOXoaMMON aeTanu3aiueil BHyTpH
MOJCUCTEM);
1.4 pa3pabarbIBaloTCSi CTPYKTYphl J@HHBIX U KJIacChl OOBEKTOB, WX OTHOLICHHS
NpPEJCTABISAIOTCS B BUAE JAUarpaMMbl (MEpapXuu) KJIaccoB, MNpHU HEOOXOIUMOCTH
paspabarbiBaeTcs KOHIENTYyalbHAs W JIoTW4Yeckash mojenu xpaHeHus naHHbIX (ER-Monmens
wm SHM-nunarpaMma XpaHUMBIX JaHHBIX), ONPEAEISIOTCS CTPYKTYPhI IMOTOKOB JAaHHBIX.
OnuceIBalOTCSl BCE MPOEKTHBIC PEIICHHs MO ONTUMM3AIMKM BHIOPAHHON MOJEIN XpaHEHUs
JaHHBIX, a TAKXKE MO Pa3pabOTKe JIOTUKU MPOIECcCOB 00pabOTKH JaHHBIX U YIIPABJICHUS.
1.5 IlpousBoautcss BBIOOp M 00OCHOBaHHME (pa3pabOTKa M OIMCAHWE) aJITOPUTMOB,
MPUMEHSEMBIX JUIsI 00paOOTKM JaHHBIX, ONMMCAHHUE AITOPUTMOB BBIMOJIHSACTCS C ITOMOIIBIO
rpad-cxem;
1.6 IIpom3BomuTcsi BBHIOOP KOMIUIEKCA TEXHHYECKHMX W OOOCHOBAHUE apXHUTEKTYPHI
CHCTEMBI, COIPOBOXKIAAEMOE PECYPCHBIMH pacueTamu (TpeOyeMblii 00beM OnepaTUBHON U
BHEIIHEN mamsaTH) U pacueramMu ObicTpozeicTBusi cucteMbl. Kpome Toro, BbIOMparoTcs
CUCTEMHBIE M TMPOTPAMMHBIX CpPEACTBa (S3BIKM MPOTPAMMHPOBAHUS, CpPEAbl Pa3padOTKH,
CHCTEMBI yIpaBlieHUs 0a3aMy JaHHBIX, OIEpAalMOHHBIE cucTeMbl). Ecim B 3amaHum
OrOBapHUBAIOTCS JONOJHHUTEIbHbIE TPEOOBAHUS K CHUCTEME 0 TOYHOCTH, HAJEKHOCTH U
IPYTUM TTOKA3aTelsiM, TO B 3aITUCKE JIOJDKHBI TIPUCYTCTBOBATH COOTBETCTBYIOIINE PACUETHI U
000CHOBaHUS, MOKA3bIBAIOIINE, YTO MPOEKTUPYEMas CUCTeMa YJIOBIETBOPSIET TPeOOBAHUIM
3aJJaHMS.
Il. B pazoene «Peanuzayusa cucmemvl» OOOCHOBBIBAIOTCS PEIICHUs, NPUHATHIE MPH
pea3aIyy JOTHIECKOT0 IPOSKTa CUCTEMBI:
2.1 Tlpou3BoAuTCS OMUCAHUE CTPYKTYPHI MOIH30BATENIHCKOT'O MEHIO, BXOJIHBIX U BBIXOJIHBIX
dhopm uHTEpPEICHON YaCTH CUCTEMBI.
2.2 TlpuBoautcs peanuzayus BCEX CTPYKTYP JaHHBIX U KJIACCOB, HCIIOJIb3YEMbIX B CUCTEME.
Ecnu B cucreme ucnonb3oBanack bJI, To 10MKHO OBITH IPHUBENIEHO ONMUCaHUe (PU3NUECKOU
MOJIETIM JIaHHBIX C YKa3aHHeM OOBEeMOB MaMATH, HEOOXOMWMBIX IJIs XpaHEHUS TaOJHIl,
MPUBOJATCA  OMKMCAHME  OCHOBHBIX  3alpOCOB, MOATBEPKIAIOIIUX  MPABUIHHOCTH

KOHHCHTY&HBHOﬁ MOJCIN JAaHHBIX.
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2.3 TlpomsBoautcsi pa3pabOTKa CTPYKTYphI MPOrpaMMbl Ha MOIYIHHOM (KOMIIOHEHTHOM)
YPOBHE, OIMCHIBAIOTCS  CIIOCOOBI  B3aUMOJACHCTBHS M OCOOCHHOCTH — peali3aluu
KOMIIOHEHTOB, TNPHUBOJUTCA JHarpaMMa KOMIIOHEHTOB M HX OIHUCaHWe (B YacTHOCTH
YKa3bIBA€TCsI, B COCTAB KaKOH IOJICUCTEMBI BXOJUT KK/l KOMIIOHEHT/MOYJIb ).

2.4 Pa3pabarpiBaeTCsl TECTOBBIM NpUMEp U TPHUBOIATCS PE3YyIbTaThl TECTUPOBAHHS
CHCTEMBbl C HAIVISAHBIM OTOOpaKEHHEM pe3yJbTaTOB TECTHPOBAaHHS B BUAe TaOmuI,
JMarpaMM, 3KpaHOB C MOSCHUTENBHBIM TEKCTOM. Pa3pabaThiBaloTCS W ONHCHIBAIOTCSA B
COOTBETCTBHH CO cTaHmapramu [21, 22].

Tepmunsbl u onpenenenus g0kHbI coorBeTcTBoBaTh ['OCT 34.003-90 [2].

Pa3nensl ocHOBHOW wacTh [y ynoOCTBa UTEHUS pa3OMBAIOTCS Ha MMOJPA3JCibl C
3arojIOBKaMH, COOTBETCTBYIOLIMMH COJCpKaHUIO mojapasnena. llogpasznensr Moryt ObITH jgaiee
pa3OUTHI HA OTIENIBHBIC TyHKTHI.

B npunosrcenua BeHoCATCS:

— JUCTUHTH MPOTrPaMM;

— PYKOBOJICTBO IO 9KCIUTYaTaI[l CUCTEMBI;

— TEKCT KOHTPOJIBHOTO IIPUMEPa U Pe3yIbTaThl TECTUPOBAHUS CHCTEMBI;

— JIpyrHe Marepuaibl, pa3MelIeHHEe KOTOPBIX B OCHOBHOW 4YacTW 3aTpyIHSET YTEHUE

MIOSICHUTEIILHOM 3aIHCKH.
Pexomenmyembiii 00beM mosicHUTENbHOU 3amucku 30-35 cTpaHHIl MAIIMHOMKMCHOTO TEKCTa

(6e3 mpuIIoKeHHi ).
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Tema npoekra:

«ABTOMATH3MPOBAHHASI CUCTEMA COCTABJIECHHS U Pa3rajbIBaHNs
JINHEHHOT0 KPOCCBOP/1a N0 BLIOPAHHOI Teme»

1 Conepxanue 3a1anust

1.1 Ilpou3Bectn  aHamu3  OpeaAMETHOW  o0lacTh MO METOAOJOTMM  OOBEKTHO-
OPUEHTUPOBAHHOTO aHalM3a W MPOEKTUPOBaHMA M pa3paboTaTh JOIMYECKHH MPOEKT
CHUCTEMBI C UCTO0JIb30BaHUEM sa3bika UML.

1.2 Peanu3oBaTh nmporpaMMHoOe ¥ HH(OPMAIIMOHHOE 00ECIeYeHUsI CUCTEMBI 110 TEXHOJIOIHU
RAD B cOOTBETCTBUU C JIOTUYECKUM IMPOEKTOM, HMOJITOTOBUTh KOHTPOJIbHBIE MPUMEPHI U
IIPOBECTU aBTOHOMHOE U KOMIUIEKCHOE TECTUPOBAHUE U OTJIAJKY.

1.4 Pa3zpaboTaTh mpe3eHTaLNIO HA CUCTEMY.

1.5 OdopMuUTh TOKYMEHTAIUIO POEKTA.

2 UcxoaHbie JaHHBbIE

2.1 XapakTepucTHKa 00beKTa AaBTOMATH3ALMH:

1) 0oOBEeKT aBTOMAaTU3ALMU: THHEHHBIH KPOCCBOP/I;

2) BuUABI aBTOMATU3HPYEMOI 1€ATEIbHOCTH:
1  mporecc cocTaBieHuUs/TeHEPUPOBAHUS KPOCCBOP/IA;
2 mpolecc pa3raaplBaHusl KPOCCBOPJA;
3 mporecc paboThI CO CIIOBapeM MOHITH;

3) pa3mep kpoccBoppa:
1  muHUMAaIbHBINA — 50 CHUMBOJIOB;

2  MakCHMalbHBIN — 255 cuMBOJIOB;
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4) nuvHA OJTHOTO CJIOBA:
1  MuHHUMabHasg — 3 CUMBOJIA;
2  MakcuMalibHas — 15 cMMBOJIOB;
5) dopma oToOpaxeHus: KpOCCBOPIA:
1  nuHelHadg;
2 cnupaib;
3  3Melika;
4  W-o0pa3Hasi;
6) KommyecTBO OyKB B IepecedeHu - ot 1 1o 3;
7) BHUIBI COPTUPOBOK CIIOBAPS MOHSITHIA:
1 mo andasury;

2 1o juHE cioBa (M0 BO3pPacTaHUIO/TIO YOBIBAHUIO JITTHHBI);

8) KOJIMYECTBO MOJCKA30K — He MeHee 1, He 6osiee 10% OT KoIUYeCcTBa CIIOB;

9) SI3BIK 3aITUCH MOHATUHN - PYCCKHIA;

10) coctaBiieHre KpOCCBOPAA OCYIIECTBISECTCS C IPUBA3KON K CIIOBAPIO MOHSATHUH.

2.2 TpeOoBanus K HHPOPMANMOHHOMY 00€CIICYCHHIO:

1) unHpopManmoHHOE 0OECIIeueHHE pa3padaThIBACTCsl HA OCHOBE CIICYHOIIUX

AOKYMCHTOB 1 MaCCHUBOB IaHHbIX:

1 Onumcanue CTpyKTYphI KpoccBOpaa [ DNeKTpoHHbIN pecypc] — ru.wikipedia.org/wiki/

JInHeNnHbIN KpPOCCBOPA;

2 CrpykTypsl cioBaps NMOHSTHH (TOHSATHE M €ro OIpejAelieHHue pacloiararoTcsl B

OJIHOM CTpOKe, pa3/esieHbl mpobOeIoM);

2) cioBapu MOHATHI XpaHITCS B TEKCTOBBIX (hainax ¢popmara *.txt;

3) KpoccBopAbl XpaHATCS B (aiinax, cTpykTypa (aiiga ompenensercs B Ipoliecce

MPOEKTUPOBAHMS,
4) npexycMOTpPETh KOHTPOJIb LIEJTOCTHOCTH CO34aBAEMOI0 KPOCCBOP/AA.
2.3 TpeGoBaHus K TEXHHYECKOMY O0ecle4eHHIO:
1) Tun OBM - IBM PC coBmecTuMBIii;
2) MOHHUTOp C paspermiaolieil cnocodHocTsio He Hike 800 x 600;

3) MaHHIYJIATOP — MBIIIIb;

4) KoH(}UTyparus KOMIIJIEKCAa ONPEAEIIAETCS B MPOIECCE BHIMOTHEHHUS J1A00PaTOPHOTO

NpPaKTUKyMa.
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2.4 TpeOoBaHMs K IPOrPaAMMHOMY 00ecCIIeYeHHIO:
1) Tun onepannonHoi cucteMsl - Windows 98 u Beie, Windows 7, Windows Vista;
2) s3bIK nporpammupoBanus — C#;
3) cpena nporpammupoBanus —Visual Studio 2010;
4) cpena npoexktupoBanusa — StarUML 5.0.
2.5 O0mme TpeOGOBaHUS K MPOEKTHPYEMOM cuUcTEeMe.
2.5.1  ®yHkuuM, peainu3yemMble CUCTEMOM:
1) HacTpoiika mapamMeTpOB CUCTEMBI;
2) aBTOMaTHYECKOE COCTABJIICHUE KPOCCBOP/IA C MPOBEPKOMU IIEIIOCTHOCTH €r0 CTPYKTYPHI;
3) penakTupoBaHHE KPOCCBOPAA:
1 nmoOaBiieHHeE CIOBa;
2 yhaneHue CloBa;
4) coxpaHeHHe KpoccBopAa B (haii 3aJaHHON CTPYKTYPHI;
5) 3arpy3ka KkpoccBopaa u3 (aiina;
6) paboTa co coBapsMU TTOHSITHIA:
1 mo0OaBieHHE MOHSTHUS,
yIaJICHHUE TTOHATHS;
W3MEHEHUE TTOHSTHS,
MPOBEpKa AyOJIUPOBAHUS TTOHSITHIA,
MPOBEPKa S3bIKA 3aMKUCH TTOHSTHIA;
COPTUPOBKA CIIOBAPSI;

3arpyska cioBaps U3 (aiina;

o I N n B~ WD

COXpaHEHHME CIIoBaps U3 (Qaiina;
9 coznmaHue HOBOTO CIIOBapsi MOHATHUM;
7) pasraaplBaHHE KPOCCBOP/A C OpraHU3aIlel CHCTEMBI MOJICKA30K;
8) BU3yann3anus NpoueccoB paboThl ¢ KPOCCBOPIOM;
9) BbIIaya cripaBOYHON MHPOPMAIIMH O CUCTEME.
2.5.2  Texuuueckue TpeOOBAHUS K CHCTEME:
1) pexxuM pabOTHI - TUATOTOBBIIA;
2) BpeMs aBTOMaTHUYECKOW T'eHEpalliu KpoccBOpia He Oosiee 3 MUHYT;
3) cucrema  JOJKHA ~ YIOBJIETBOPSATb ~ CAHUTAPHBIM  MpaBWJaM U HOpPMaM
Caunllun 2.2.2./2.4.2198-07;

4) ycnoBusi pabOThl CPEJICTB BHIYMCIUTEIILHOW TEXHUKH JOJDKHBI cooTBeTCcTBOBaThH [ OCT



METOANYECKHUE YKA3ZAHUSA K TABOPATOPHOMY NPAKTUKYMY
O JMCHUTIIMHE «ITPOT'PAMMHASA UHKEHEPU S1»

12.1.005, 12.01.007.

3 KasiengapHbiii IU1aH BBINOJHEHUS padoT

Ne Copnepxanne pabOTHI IO dTaniam OObeM dTama B Cpok dakTuveckoe
n/m % Kk o0lIeMy | OKOHYaHHSI | BBIIIOJIHEHUE
00BeMy MpoeKTa
1 |OdopmieHre TEXHUYECKOTO 3aJaHds W  €ro 5
yTBEpKICHUE
2 AHauM3 B ONKMCaHUE MPEAMETHON 00IacTH 10
3 |IIpoeKTHpOBaHUE CUCTEMBI 30
3.1 |Pa3paboTka CTpYKTYpHOI CXeMBbI 5
3.2 | Pa3paboTtka (hYHKITOHATBHOM crierupUKaIIN 10
CHCTEMBI
3.3 | Pa3paborka WH(POPMAIIOHHO-TIOTHYECKOTO TPOCKTa 15
CUCTEMBI U €TI0 MPEABABICHUEC PYKOBOANUTEIIIO
4 | Peanu3zanus mpoekTa, pa3padoTKa KOHTPOIbHBIX 45
npuMepoB. [IpeapsBiieHne peann3anuu
PYKOBOAMTEIIO
5 |KoppektupoBka mpoekta W OpOpMIICHHE 10
JOKYMEHTAIlMM TMpOeKTa. 3alluTa MpPOeKTa ¢
MIPEJICTABICHUEM MTPE3CHTAIIH.
3ajaHue MPUHSIT K UCTIOJTHEHUIO /_IletpoB AWM. / JlaTa

/ HWBauos B.B. /

JlaTa




METOINYECKHUE YKA3AHUSA K JABOPATOPHOMY IIPAKTUKYMY
1O JTUMCHUIJIMHE «ITPOT'PAMMHA S UH)KEHEPUSI»

ITPUJIOKEHUE b

CTpykTypa coiepkaHusi 0THETA

COJEP)KAHUE

Bsenenue

1 Omnucanue 1 aHaIU3 MPEIMETHOMN 00JacTH

1.1
1.2
1.3

Ornucanue nNpeaMeTHON 001acTu
OnucaHue CUCTEM-aHAIOTOB

JuarpamMmma 0OBbEKTOB MIPEAMETHOM 00J1acTH

1.4 TlocraHoBKa 3a7a4u

2 Ilp
2.1
2.2

23

OCKTUPOBAHUE CHCTEMBI
CTpyKTypHas cxema CUCTEMBI
Crenudukanust CHCTEMBI

2.2.1 OynkuMoHanbHas crienuuKams

2.2.2 Cneundukanus KagecTna

2.2.3 TlepeueHb UCKIIOUUTEIHHBIX CUTYAIIHHA

[TpoexTupoBanue nuTepdeiica moab30BaTENA

2.4 VHpopMallMOHHO-JIOTUYECKUN POEKT CUCTEMBI

2.4.1 SI3eik UML

2.4.2 ]JlmarpamMmMa BapuaHTOB UCIIOJIb30BAaHUS
2.4.3 ]Jlmarpamma Ki1accoB

2.4.4 ]JlmarpaMMa COCTOSTHHI

2.4.5 ]Jlmarpamma JIesiTEIIbHOCTH

2.4.6 JlmarpamMma mocieoBaTeIbHOCTH
2.4.7 ]JlmarpamMMa KooTIepaIiu

2.4.8 Jlormueckast MOAENb JaHHBIX (TPH HEOOXOIUMOCTH )

2.5 Bri0op 1 000CHOBaHUE KOMILIEKCA TPOTPAMMHBIX CPEJICTB

2.5.1 BrI6op A3bIKa IPOrpaMMHUPOBAHUS U CPEbl pa3pabOTKH
2.5.2 Br10op onepannoHHON CHCTEMBI
2.5.3 BwI60p cpebl mporpaMMUPOBaHUS

2.5.4 Bpi6op cucTemsbl yrpaBiieHus 0a3aMu TaHHBIX (TIPU HEOOXOIUMOCTH )

3 Peanuzanus cucreMsl

3.1 Pa3zpabotka u onucanue natepdeiica moab30BaTes

3.2.1 Pa3paboTka 1 OnKCcaHue MOJIb30BaTEILCKOTO MEHIO



METOINYECKHUE YKA3AHUSA K JABOPATOPHOMY IIPAKTUKYMY
1O JTUMCHUIJIMHE «ITPOT'PAMMHA S UH)KEHEPUSI»

3.2.2 Onucanue KOHTPOJIBHOTO MpUMeEpa
3.2 Peanuzanus KJIaccoB M CTPYKTYP JaHHBIX
3.3 InarpaMmbl peasiu3aiiu
3.3.1 Imarpamma KOMIIOHCHTOB
3.3.2 Jluarpamma pa3BepThIBaHUS
3.4 dwuszuyeckas MOJENb JaHHBIX (MIPU HEOOXOAMMOCTH )
3.4 Bri6op 1 000CHOBaHHE KOMILIEKCA TEXHHYECKUX CPEICTB
3.4.1 Pacuer oObeMa 3aHUMaEMOM MaMATH
3.4.2 MunuManabHbIe TpeOOBaHUS, IPEABIBIISIEMBIC K CUCTEME
3aKiro4eHue
Cnucok UCIoIb30BaHHOM JINTEPATYPHI
[Tpunoxxenne A PykoBoACTBO IOJIb30BaTENS

[Tpunoxenue b JIucTuHT mporpamMmsbl
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ITPUJIO)KEHUE B

IIpumep odopmileHust TUTYJIBHOIO JIUCTA
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1O JTUMCHUIJIMHE «ITPOT'PAMMHA S UH)KEHEPUSI»

MUWHUCTEPCTBO OFPA30BAHUS U HAYKHA POCCUMCKOM ®EJEPAIIUM

®EJIEPAJILHOE T'OCYJIAPCTBEHHOE OBPA30BATEJIbHOE YYPEKJIEHUE BHICHIETO
IMMPO®ECCHOHAJBHOI'O OBPA3OBAHMSI «CAMAPCKHMI1 TOCYJAPCTBEHHBIM
ADPOKOCMMYECKHIA YHUBEPCUTET UMEHH AKAJIEMHUKA C. I1. KOPOJIEBA
(HAIIUOHAJIbHBII NCCJIEJOBATEIBCKUI1 YHUBEPCUTET)» (CTAY)

KA®EJAPA TIPOTPAMMHBIX CUCTEM

OTYHET

Mo Ja0OPaTOPHOMY NPAKTHKYMY MO JUCHUNJHUHE
«IIporpaMMHasi HHXKEeHEePHUA)» HA TeMYy
«ABTOMATHU3MPOBAHHAS CHCTEMA COCTABJICHUS U PA3raJibIBaHU
JIMHEMHOT0 KPOCCBOP/AA 10 BLIOPAHHOM TeMe»

Beimonannu:

CTYZEHTHI Tp.6312

Heanos B.B.

llempos A.H.

PykoBoauTens mpoekra:
noueHt kad. I[1C 3enenxo JI.C.

Jlara cnauu:

OrueHKa:

Camapa, 2012 .
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1O JTUMCHUIJIMHE «ITPOT'PAMMHA S UH)KEHEPUSI»

IMPUJIOKEHUE I

IIpumep odopmiaenus pedepara

PE®PEPAT

[TosicautenbHas 3anucka 45 ¢, 14 pucyHkoB, 5 Tabiuil, 6 UCTOYHUKOB, 2 MIPUITOKEHHUS.

['paduueckas gokymentanus: 15 cnaiiioB npe3eHTaInm.

JEPEBO IIOUCKA, TEHEPATOP KPOCCBOPJIOB, 'OJIOBOJIOMKA, CJIOBAPDH
TEPMHUHOB, BAPUAHT OTOBPAKEHUS, PA3I'A/IBIBAHUE

Bo Bpemsi 1abopaTOpHOrO MPAKTUKyMa pa3pabOTaHbl alrOPUTMBI M COOTBETCTBYIOIIAS UM
porpaMma, MO3BOJISIONIAsT BBIIIOIHITE aBTOMATHUCCKYIO TEHEPAIMIO JINHEHHOTO KPOCCBOP/A TI0
3a7laHHON Teme. 3amanus (MOHATHE M ero pacuiM(poBKa) XPaHSITCS B TEKCTOBOM (aiiie U MOTyT
JIOTIOJTHSITHCSI BPYYHYIO (C UCIOJIb30BAaHUEM TEKCTOBOTO PEIAKTOPA) MJIM BHYTPH MPOTPAMMBI, ITPU
3TOM OrpaHMYeHHH Ha JUIMHY CJIOBaps He cymiecTByeT. Tema KpoccBOpja BbIOMpaeTcs
M0JIb30BaTENIeM B COOTBETCTBHHM C COJEpKaHMEM CIIoBapsi 3aianuii. IIporpamma mMO3BOJISIET
chopMHpOBaTE KPOCCBOPJ, Yy4YHUThIBas OrpaHHYCHHs Ha MapamMeTpsl. B cucreme wMeercs
BO3MOYXHOCTH COXPAHEHHUST KPOCCBOPIOB B (haiiJl C MEBIO MOCIEAYIOIIETO WX Pa3rabIBaHHsL.

[Iporpamma HamucaHa Ha si3bike C# B cpeme Visual Studio 2012 u ¢yHKumonupyer B
onepanuonnoii cucreme Windows’7. IlpoekTupoBaHHE BEJIOCh C HCIOJIB30BAHUEM CPEIbI

npoekTupoBanus Star UML 5.0.
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VyebOHoe u3anue

I[MTPUHIUNIIBI PASPABOTKHN YUYEBHBIX ITPOT'PAMM
MeTtoauyeckue ykazaHus K 1aOOpaTOpHOMY MPAKTUKYMY

IO JUCHUITIIIMHE ((HpOTpaMMHaH HUHXXCHCPUS»

Metoauueckue YKa3aHus

CocraBurens: 3eneHk o Jlapuca CepreeBHa

Camapckuii TocyJapCTBEHHBIN a3pOKOCMUYECKUI
yHuBepcuteT UM. akagemuka C.I1.Koponesa.

443086 Camapa, MockoBckoe miocce, 34.



MHWHHUCTEPCTBO OFPA30BAHMS 1 HAYKH POCCUMCKOM ®EJIEPAILIANA

®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE BIOJI)KETHOE OBPA3OBATEJIbHOE YYPEKJEHUE BbIC-
IIETO MPO®ECCUOHAJBHOI'O OBPA3OBAHUSA
«CAMAPCKHUM I'OCYJAPCTBEHHBII ASPOKOCMUYECKHI
YHUBEPCUTET UMEHHM AKAJIEMHUKA C.I1. KOPOJIEBA
(HAIIMOHAJIbHBIN UCCJEJTOBATEJIbCKU YHUBEPCHUTET)» (CT'AY)

METOANYECKHUE YKAZAHUA

K KyPCOBOMY MPOEKTY IO AUCHUILINHE
«IIporpaMmmMHasi HH:KEHEPU S

Cawmapa, 2012



METOJUYECKHE YKAZAHUSA K KYPCOBOMY IMPOEKTY IO JUCIUITVIMHE
«ITPOI'PAMMHASA UHKEHEPUS»

CocraButens: 1011, K. T. H. 3eaenko JI.C.

VIIK 004.4 (075)

MeToauuecKkue YKa3aHud K KYpCOBOMY INPOEKTY IO JTUCHUIIJIHHE «HpOl"paMMHaﬂ HH-

:kenepus / JI. C. 3enenxo. — Camapa: U3n-Bo Camap. roc. a3pokocm. yH-Ta, 2012. - 28 c.

MeTtoanyeckie yka3aHusl MpenHa3HAuYeHbl JUIsl CTYIEHTOB, OOYYArOMIUXCS TI0 HAINPABICHHIO
010300.62 - «®@ynnameHTanbHble HHPOPMATHKA U MH(POPMALIMOHHBIE TEXHOJIOTHUNY, KOTOPHIE BbI-
IIOJIHSIOT KypCOBOM NMPOEKT no aucuuiuinee «IIporpaMMHas uHxkeHepus». Merogudeckue ykasa-
HUS BKJIIOYAIOT B ce0sl CBEACHUS TI0 dTanaM pa3padOTKH CIOXKHBIX MPOTPAMMHBIX CUCTEM, PACKPhI-
BaeTCs COJEp)KaHHE pa3fesioB KypCOBOTO MPOEKTA, MPUBOIATCS MPUMEPHI 0POPMIICHHUS TOKYMEH-
Tanuu. B HUX yuTeHbl TpeOOBaHMsI NEHCTBYIOIIUX FOCYIaPCTBEHHBIX CTAaHAAPTOB U HOPMATHUBHBIX

MaTepuaioB MUHUCTEPCTBA 00pa3oBaHus U Hayku Poccuiickoit @enepanuu.

‘Vka3zaHus BBIIIOJIHEHBI Ha Ka(benpe MpOrpaMMHBIX CUCTEM.

IIeuararoTcs 1m0 PECIICHUIO PECAAKIIMOHHO-U3JAaTCIIBCKOI0 COBECTA CaMapCKOFO rocyaapCTBCH-

HOT'0 a3pOKOCMHUYCCKOI'0 YHUBCPCUTCTA UM. aKaICMUKa C.IL KoponeBa.

Peniensent - kana. TexH. HayK, AoueHT CumoHoBa E.B.
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METOJUYECKHE YKAZAHUSA K KYPCOBOMY IMPOEKTY IO JUCIUITVIMHE
«ITPOI'PAMMHASA UHKEHEPUS»

1 OBIIME ITOJIOKEHUA

Jucuunnuza «[IporpaMMHasi HHXXEHEpUs» BKIIOYEHA B y4EOHBIN IUIaH HAlpaBlIEHHUs MOJArO-
toBku 010300.62 — «®ynnameHTanpHble HHPOPMATUKA U MHPOPMALIMOHHBIE TEXHOJIOTHHU» B COOT-
BETCTBUU C roCyJapCTBEHHbIM oOpa3zoBaTenbHbIM cTanzaproM (I'OC) u sBusercs onHOW U3 Bax-
HBIX JTUCIMILINH MTOATOTOBKH 0aKaIaBpOB.

Teopernueckue CBeACHHs 10 TAHHOW JHMCIMIUIMHE M3JI0XKEHBI B Kypce siekimid [1] u 3akpen-
JICHBI CTYJICHTAMH IIPH BBIIOJHEHUH J1abopaTopHOro mnpaktukyma [2]. Bee 310 mo3BONMT CTyAeH-
TaM BBIIIOJIHHUTH KypCOBOM ITPOEKT B COOTBETCTBHUHU C NMPEABABISIEMbIMUA TPEOOBAHUSAMHU.

Bo Bpems KypcoBOro npoeKTHpoBaHHUS JODKHA ObITh pazpaboTaHa HporpaMMHasl CHCTEMa
CPEHETO YPOBHS CIIO)KHOCTH, T€Ma KypCOBOI'O IIPOEKTa JOJDKHA COOTBETCTBOBAaTb OCHOBHBIM
HAIpPaBJICHUSM [IOATOTOBKM OaKajllaBpOB M0 JaHHOW crienuanbHOCTU. Pa3paboTka cuctemMsl BeJeTCs
KoJIeKTUBHO. KomaHa pa3paboTuMKOB JOKHA MPECTABIATh COOOM IpyIIy CTYJEHTOB, UMEIO-
IIMX OIBIT B aHAJIU3€, IPOEKTUPOBAHUH, KOJUPOBAHUU U TECTUPOBAHUU IPOrPaMMHOr0 odecreue-
HUSI, CIIOCOOHBIX XOPOULIO B3aWMOJICHICTBOBaTh KaK BHYTPU CaMOM KOMAaH[bl, TaK U C IOJb30BaTe-
JSIMU W/WJIM 3aKa3uuKamu. B kauecTBe 3aka3uMKa U MOJIb30BATENs CUCTEMBI BBICTYIIAET MpEnoaaBa-
TeJb.

KypcoBoii mpoekT mo auctuiuimHe «[IporpamMmHas HH>KEHEpHs BBITIONHSIETCS B 6 cemecTpe,
€ro 1efb - TMOATOTOBUTH CTYJIEHTOB K BBIIOJHEHHUIO BBIMYCKHOW KBaIM(UKALMOHHON pabOThI
(BKP). Bce paznensl, BKIIOYEHHBIE B KypCOBOW IPOEKT, BXOJAT U B coctaB BKP.

TeMy KypcoBOro mpoekTa BbIJIaeT BEAYLIUil MpernoiaBaTelb (B JalbHENIIEM - PyKOBOAUTEINb
IIPOEKTa) B TEUEHHE MEPBBIX JIBYX HEAENb CEMECTPa, B COOTBETCTBUH C HEHl CTYJIEHTHI pa3padarhl-
BAIOT TEXHUYECKOE 33/7aHue 1o Gopme, onucanHou B pasaene 3. TexHndyeckoe 3aaHue B AajbHe-
IeM SIBJISIETCSI OCHOBHBIM JIOKYMEHTOM, IO KOTOPOMY CTYAEHT BeAET pa3paboTKy mpoekTa. JIroobie
U3MEHEHHs TEXHHUYECKOTO 33/JaHusl HAa CUCTEMY JIOJKHBI OBITh COIJIACOBAaHBI C PYKOBOJIUTENEM U
3aBEpPEHBI €r0 NOAIHUCHIO.

B cootBeTCTBUM C TEXHUYECKUM 3aJaHUEM CTYACHT B YKa3aHHbIE CPOKU JOJKEH IIPOBECTH
MIPEANPOEKTHBIN aHAJIN3, KOHIENTYaIbHOE U JJOTHYECKOE TPOCKTUPOBAHUE CUCTEMBI U ITPEACTABUTH
PYKOBOJHMTENIO MOJHOCTHIO pa3paboTaHHyIO cucTeMy (Win ee 4yacth) (cM. pasznen 4). [locne mnpo-
BEPKHU JIOTUYECKOTO MPOEKTa U €ro YTBEPXKACHMS CTYAEHT BBIIOJHSAET €ro (PU3MUEcKyro peanuza-
LU0 POEKTA B 3aJaHHOU IPOrPaMMHOU Cpee.

JlokyMeHTanyst 1O TPOEKTYy BENETCS B COOTBETCTBHHM CO CTaHAAPTOM MPEANPUATHUSA

(CT'AY) [3] o BceM cTaausiM MpOCKTUPOBAHUS, U3JIOKEHHBIM B paszeie 4, OHa J0JDKHA OTPaXaTh
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HanOoJiee CyIIeCTBEHHBIE CTOPOHBI CHCTEMBI (TIOJCUCTEMBI) U €€ OTIMYUTENbHbIE OCOOCHHOCTH, B
TOM YHCJI€, B JIOKyMEHTALUHU JOJKHBI OBITh OTPAXKEHA CTPYKTYypa CHCTEMBI, €€ (DyHKIMOHAJIbHbIE
BO3MOXKHOCTH W OIUCAHHE BCEX O0ECledeHUil CUCTeMbl: MH(OPMAIMOHHOTO, MPOTPAMMHOIO U
TE€XHUYECKOI'0, alTOPUTMUYECKOro U T.I. JIOKyMEHTalMs 10 IPOEKTY SIBJISETCS OCHOBOM noscHU-
MeNbHOU 3aNUCKU, KOTOPas IPEAbABIACTCS PYKOBOJUTEI0 BMECTE C 3aBEPIICHHBIM IIPOEKTOM (CO-
JiepyKaHue TOSICHUTEIBHOM 3alliCKU PUBEICHO B IpUIIoxKeHuH ).

3aBeplIaromias CTafus MpPOeKTa — €ro OmIAaJKa M TECTUPOBAaHHE U CAadya B AKCILTYaTALHUIO.
CryneHThl NpeabsABiIseT PyKOBOAUTENIO MPOEKTa i poBepku Ha OBM 3aBeplieHHyto peannsa-
LU0 CUCTEMBI (TIOACUCTEMBI) U MPU HEOOXOAMMOCTH IPOU3BOJAT ee JopaboTky. Ilocie nmpuemo-
C/IaTOYHBIX MCHBITAHUN CTYJEHTBI JIEJIAI0T npe3enmayuro CBOeH CUCTEMbl U BMECTE C MOSICHUTENb-

HOM 3alIMCKOM 3aIMIIAOT MPOEKT.
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2 TEMBI IPOEKTOB

TeMsbl IIPOCKTOB OOJIZKHBI COOTBCTCTBOBATDH KBaﬂH(l)HKaHHOHHOﬁ XapaKTCPUCTHUKE HallpaBJiC-

HUS TOATOTOBKU «DyHIaMeHTaJIbHbIE HH(pOpMaTHKa M MH(POPMALMOHHBIE TEXHOJIIOTUU» U OBITH

CBsA3aHbI C pa3pa60TI<0171 100 aBTOMaTH3HpOBaHHOﬁ CHCTEMBI B IICJIIOM, oo ee OTACIBHBIX IIOA-

cucreM. Huxe nmpuBeaeHs! mpuMepsl (GOPMYITHUPOBOK TEM ITPOEKTOB.

Cucrema MOJIETUPOBAHUS CIyYailHBIX MPOIIECCOB 33JJaHHOTO BHUJIA M pacyeTa UX XapaKkTepHu-
CTHK.

ABTOMaTH3UpPOBaHHAsI CUCTEMa F€HEPUPOBAHUS CTPYKTYpHI IAOMPUHTA U HAXOXKJIEHUS BbI-
X0J1a U3 HEro.

ABTOMATH3UpPOBaHHAs CHUCTEMa TEHEPHUPOBAHMS KPOCCBOpJA (JIMHEHHOTO/KIIACCHIECKOTO)
10 BBIOpaHHOI TeMme.

ABTOMAaTHU3UPOBaHHAs! CUCTEMA COCTABIICHUS CKAHBOP/A HA 3aIaHHYIO TEMY.

[Toacucrema KOHCTPYHPOBaHUS KAPThl IPOU3BOJIBHOIO IOPOJA MPHU 3aJaHHBIX OIPAHUYEHHU-
SIX.

ABTOMAaTU3UpPOBaHHAsI CHCTEMa JJII pacueTa ONTHMAJIbHBIX MapIIPyTOB JBM)KCHHUS aBTO-
TPaAHCIOPTa B TOPOJICKUX YCIOBUAX (10 3aJJaHHON KapTe ropoa).

ABTOMaTH3UpPOBaHHAs CUCTEMA JJIsl OpraHU3alluy MOMCcKa HH(GOPMAIIUHU 10 3aJJaHHOMY KpH-
TEpHUIO.

Cucrema MoJIeTMPOBAaHUS paOOThI ABTO3AMPABOYHOMN CTaHITUH.

Cucrema MoIeTMpOBaHUs pabOTHI TIJIATHOM IMAPKOBKHU.

Cucrema MOJICTMPOBAHMS IBMKCHUS TPAHCTIOPTA B TOHHEINE (HA aBTOCTPAJIE).

Cucrema MOJETHPOBAHUSI IBFXKCHHS TOPOJCKOTO aBTOTpaHCHopTa (TI0 3aJaHHON KapTe To-
pona).

Cucrema MOJEIMPOBAHNS BEIUUCIUTENBHON MallMHbl ThIOpUHTA.

ABToMaTu3upoBaHHas cucteMa «KiaBuaTypHbBIH TpeHaxep» ¢ QYHKIUAMU aJIMHHHCTPATO-
pa.

ABtoMatuzupoBaHHas cuctema «rpa «MeHexxIMeHT (yrpaBiieHUe MPEATPUITHEM ).

ABroMaTtusupoBaHHas cucrema «Mrpa «Pazzle» ¢ pyHkiusamMu agMuUHECTpATOpA.
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3 3AJAHUE HA TPOTPAMMHYIO CUCTEMY

3anaHue Ha pa3pabarbiBaeMyto nporpaMmmuyto cuctemy (I1C) Beliaercs pykoBogUTENIEM MPO-
€KTa B TEYCHHUE MEPBBIX JIBYX HEJNENb CEMECTPa, HA OCHOBAHUU KOTOPOTO CTYJCHT pa3pabaThiBaeT
TexHudeckoe 3aganue (T3), KoTopoe moAnuchIBaeTcs pykoBoauTeneM npoekra. C MOMeHTa yTBep-
MKJICHUS 3aJlaHUsI CTYACHTBI CUUTAIOTCS MPUCTYNUBIIMMHE K BbinoiHenuto 11C. TpymoeMkocTs mpo-
€KTa U Ipa(UK ero BbIIOJIHEHHS B CEMECTPE HE MEHSETCs, €CIIU 3aJiepKKa B YTBEPHKIECHUH IPOU30-
1112 U3-32 HESBKU CTYJCHTa Ha 3aHATUS U KoHCyibTauuu 1o [IC. Ogopmrenue mexnuueckozo 3a-
OaHus IPOU3BOUTCS C yueToM TpeboBaHuii crannapTa [3] o cieayoomum pazaenam:
1. Coneprxanue 3aqaHusl.
2. VcxonHble 1aHHbIE.
2.1.  XapakTepucCTHKH O0BEKTa aBTOMATU3ANNH (VWJIH YIIPABICHHS).
2.2.  TpeboBaHus k HUHPOPMAIIIOHHOMY O0ECIICUYEHHUIO.
2.3.  TpeboBaHUS K TEXHHYECKOMY OOECIICUCHHIO.
2.4.  TpeboBaHuUA K IPOTPAMMHOMY 00ECIIEUECHHUIO.
2.5.  OOmue TpeOOBaHUS K IPOCKTHPYEMOU CHCTEME/TIOACUCTEME.
2.5.1 @OyHKIMH, peanu3yeMble CUCTEMOI.
2.5.2 Texuudeckue TpeOOBaHHS K CUCTEME.
2.6. IlepedyeHb HONOTHUTEIBHBIX PAOOT (€CIH HEOOXOAUMO).
3. KanennapHsiii 11aH BBITIOTHEHUS PadoOT.
B pa3nesie 1 ykassIBaeTcs codeporcanue 3a0aHus:
— OIIMCaHME U aHAJIN3 NPeIMETHOI 06nacTu;
— pa3paboTKa JOTHYECKOTo MPOEKTa ¢ YKa3aHWEM BHIOpAaHHON METOJI0JIOTHH;
— paspaboTka (hU3MYECKOrO NMPOEKTa C yKazaHHeM (B ciydyae HEeOOXOIMMOCTH) Ha3BaHUs
HanOoJiee aKTyaIbHOW MPOrPaMMHOMN MOJACUCTEMBI,
— paspaboTka mpe3eHTanuu (PEeKJIaMHOTO POJIUKA) pa3padbaThiBa€MON CHCTEMBI;
— odopMmiIeHHEe JOKYMEHTAIUH Ha IPOEKT (MOSCHUTENBHOMN 3allUCKH).
B pa3zpene 2 yka3piBaroTcsi 0o0IIMe XapaKTEpUCTUKH OOBEKTa aBTOMAaTH3alluK WM yIpaBlie-
HUS, XapaKTepHbIE JIJIsl pacCMaTpUBaeMOi peAMETHOI obacTu:
— TIOJIHOE Ha3BaHHe 00beKTa (OB);
— YCIIOBMS €r0 (YHKIIMOHUPOBAHUS;
— KoauyecmeeHHvle U KauecmeeHHble TI0Ka3aTelan 00beKTa, KOTOPhIE ABISIOTCS OrpaHUYEHU-

MU TIporiecca PyHKIIMOHUPOBAHHUS.
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OCO0EHHO Ba)KHBIMU SIBIISIFOTCS UHDOpMayuoHusle xapakmepucmukiy (00beMbl 1 HHTEHCHB-
HOCTHU TOTOKOB JJAHHBIX B CYILECTBYIOIIMX YCJIOBHSIX), TUHAMUYECKHE XAPAKTEPUCTUKH (PEaKTUB-
HOCTh OOBEKTa) M XapaKTEPUCTUKU MPOCTPAHCTBEHHOTO PACIIONOKEHHsSI 00bEKTa WM €ro 4acTe,
HEMOCPEACTBEHHO BIMSIOIUX HA CTPYKTYPY IPOEKTUPYEMOM CUCTEMBI.

B pa3nesie 2.2 yka3siBaercst:

1) Ha OCHOBaHUM KaKUX JIOKYMEHTOB pa3padaThIBacTCsi METOJMYECKOE U HH)OPMAIIMOHHOE

o0ecrieyeHre CUCTEMBbI (HOpMaTHBHBIE U APYTHE JOKYMEHTHI, Onbnuorpadudeckue uCTou-
HUKH);
2) mepevyeHb UCXO/IHBIX TaHHBIX:
— KaKWe MaCCHBBI JaHHBIX HCIIOJB3YIOTCS U B KaKUX (hopMaTax OHU XPaHSATCH,
— Ha KaKMX HOCHTEJISX 3TH JaHHbIE OYyIyT NOCTABIATHCS B CUCTEMY
3) mepeueHb BHIXOHBIX JaHHBIX:
— KaKue MaCCHBBI JaHHBIX OyIyT SIBIAThCS pe3yibTaToM padbotsl I1C;
— Kakue JOKYMEHThI OyIyT Npe/CTaBlICHb! MOJIb30BATENI0 U B KAaKOM BUJE (yKa3blBaeTCs
BUJ HOCUTEJISA) M C KaKOH NMepHOANYHOCTHIO;
— Kakue TpeOOBaHMS IO LEJIOCTHOCTH JAHHBIX M WX 3aIUTE JAOJDKHBI OBITH BHITIOJTHEHHI B
POEKTHPYEMOH CHCTEME.

Oco000 10/kHBI OBITH BbIAejdeHbl (paiiji-cepBepHble M KJIHEHT-CEpBepPHbIE YACTH WH-

(opManoHHOrO 0OecneyYeHusi, ecJIM TAKOBbIe HMEIOTCH.

B pasnene 2.3 popMynmupyroTCcs OTpaHUYECHHUS IO COCTaBY TEXHHUUYECKUX CPEJCTB aBTOMATH-
3alliU ¢ yKa3aHHMEeM KOHKPETHBIX THUIIOB 000pyaoBaHus 1 DBM miM UX cOCTaBIAIONIUX, UCHIOIb3Y-
€MBIX B MPOEKTE, €CIM OHW 3apaHee M3BECTHHL. MHaue B 3TOM pa3Jiene yKa3bIBaeTCs, YTO COCTaB
KOMILJIEKCA TEXHUYECKHX CPEACTB CHCTEMBI OIPEJIENIAETCs B IPOLIECCE TPOSKTUPOBAHUS CUCTEMBI.

B pa3znene 2.4 npuBoauTCs niepeveHb UCIOIB3yEMBIX CUCTEMHBIX M TMPUKIIAIHBIX TPOTPaMM-
HBIX CpEJCTB, BKIIOYas OINEPALMOHHYIO CUCTEMY, CHCTeMY(bl) MpPOrpaMMHUPOBAHUS, CHUCTEMY
yIrpaBjieHus 6a3aMu JTaHHBIX (€CiIM B cucTeMe OyJeT MCIOJIb30BaThcs 0a3bl JaHHBIX) U IpyTrue UH-
CTpyMEHTAaJIbHBIE CPEJICTBA C TOYHBIM HAMMEHOBAHUEM BEPCUH, €CIIM OHM 3apaHee U3BecTHbI. MHa-
Ye yKa3bIBaeTCs, YTO COCTaB MPOTPAMMHOTO 00ECIIEUEeHUS OTIPENENSIeTCs B IPOIecce MPOSKTUPOBa-
HUS CUCTEMBI. [|OMOTHUTENBFHO MOTYT OBITh yKa3aHbl TpeOOBAaHUS MO COBMECTHMMOCTH pa3padaThl-
BAaeMOT'0 TIPOTPAMMHOTO O0ECTICYSHHUSI C CYIIECTBYIOIIUMH CUCTEMaMHU.

B pasnene 2.5 ornensHo BoiAensercs noapasnaen 2.5.1.- @yuxyuu, peanuzyemuvle cucmemotl.
B Hem nmpuBoauTCcs MOAPOOHBIN nepeueHb QyHKINN, KOTOPbIE TOJKHA BBIMOIHATE IPOSKTUpyeMast

CHUCTEMA (I/I.HI/I HOI[CI/ICTCMa) B HIponecce €€ SKCITyaTalluu. OTI[GHLHO JOJI2KHBI OBITD BBIACICHBI
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(GyHKIMU BBOJA JaHHBIX, UX 00pabOTKH, Iepeaun, XpaHeH s, a Takke (OPMHUPOBAHUS OTUYETOB C

BbIJIayeil HA SKpaH WJIM MeYaTarolue yCTporcTBa, (PyHKIMU yrpaBieHus, padoTa co ClipaBOYHUKA-

MU ¥ pa3IUIHbIE CEPBUCHBIC (OOCITY)KUBAIOIINE CUCTEMY) (DYHKITUH.

DopmynupoBKka PYHKUUNA TOJKHA OBITH OJIHO3HAYHOW M KOHKPETHOM, TaK Kak MMEHHO OHa

SIBIISICTCSL OCHOBOI IMPHUEMKH MMPOCKTA PYKOBOJUTCIICM W INPOBCPKU HA ITOJHOTY M Ka4CCTBO pCajiv-

30BaHHOM CHCTEMBI HIIN IIOACUCTEMBI.

B npyrux nozpaszienax oroBapHBarOTCs CHEIHAIbHBIC TEXHUUECKHE TPEOOBAHNUS, IPEIbSIBIIS-

€MBbIC K CUCTEME.

4)
5)
6)

7)
8)

9)

10 OBICTPOJICHCTBHIO (BPEMEHH PEAKIIHHN);

10 peXUMY paboThI (JHAJOTOBBIM/MHTEPAKTUBHBIN, aBTOMaTHUECKUIL);

110 TOYHOCTH (B ClIydae, €ClId B CUCTEME IIPOU3BOJISATCS TOUHbIE MATEMAaTUYECKUE pacye-
ThI WJIA UCTIOJIb3YIOTCS BHELTHHE HH(POPMALIMOHHbBIE HCTOYHUKH (AATYMKH, U3MEPUTENH U
T.IL.));

0 JOCTOBEPHOCTH;

0 YCJIOBUSAM (PYHKIIMOHUPOBAHUS (AMANIa30H TEMIIEPATyp, OTHOCUTEIbHAS BIAYKHOCTb,
JlaBJIeHUE, HAJIM4YKMe B aTMOc(epe MbUTH, BPEAHBIX IpUMecel U T.1.),

a TaK)Ke Bce JAPYyrue KOJIMYECTBEHHbIE M KaueCTBEHHBIE MTOKA3aTeNH, ONpeesomue 3¢-

q)eKTI/IBHOCTL Q)YHKHPIOHI/IpOBaHI/IH CHUCTCMBEI.

B paznene 3 mpuBoauTcs KaJeHOAPHBINA TUIaH-TPAQUK BHIMTOJIHEHUS pa0dOT, B KOTOPOM YKa-

3bIBAETCSl HAUMEHOBaHUE padoT ¢ yKa3zaHHEeM 0o0beMa dTamna (B MpoIeHTax OT 00IIero oobema).

[Tpumep odopmiieHus 3aJaHUs IPUBEJIEH B IpUII0KeHUH b.
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4 COJAEPKAHUE KYPCOBOI'O IPOEKTA

B pamkax KypcoBOro mpoekTa rpymmna CTyAeHTOB (B AajbHEHIIEM KomanOa) pa3padbaThiBacT
IPOrPAMMHYI0 CHCTEMY WU MOJICHCTEMY (B TalbHEHIIEM npoekm), MPpU4eM KaxkIblii CTYJICHT OT-
BEUACT 3a MOJIHYIO MPOpabOTKy CBOEH vacTu mpoekTa. [IpoeKTHpoBaHHE CHCTEMbI (TTOICHCTEMBI)
NPOM3BOAUTCS C MPUMEHEHUEM TEXHOJOTWU ObicTpoil paspaborku npuinoxenuid (RAD — Rapid
Application Development) [4], koTopas moaaepKHUBaeTCss METOAOIOTHEN CIMPYKMYPHO20 NPOEeKmu-
POBAHUS W BKITIOYACT 3JIEMEHTBI 00beKMHO-0PUESHMUPOBAHHO20 NPOEKMUPOBAHUs W aHAIIN3A TIPE/-
METHOU 00JIacTH.

PaccMoTpuM ocHOBHBIE 3Tanbl pabOTHI Ha/l IPOEKTOM.
4.1 Onucanue u aHAJN3 NPeAMETHOMH 00J1aCTH

1. Ha maHHOM 3Tamne BBIACTSIOTCS OCHOBHBIE O0OBEKTHI, YUAaCTBYIOIINE B ()YHKIIMOHUPOBAHUH
CUCTEMBI, OIpPENEeSIOTCS UX Haubollee CYIIECTBEHHBIE XapaKTEPUCTHUKU, B3aHUMOCBS3H B paMKax
peraeMoil 3aauu, a TakKe OINpPENENSI0OTCS OCHOBHbIE MH(OPMALIMOHHBIE IOTOKU B cucteme. [Ipu
HEOO0XOIMMOCTH MPUBOAATCSA Pa3IMYHOIO poja Kidccugurayuu, UCTIONb3yeMble MaTeMaTHYECKHUe
MoJieH, 0a30BbI€ MmepMunbl U onpeoenenus, ACNAeTCsl 0030p Cyuecmayiouwux cUcCmem-aHaio208 ¢
yKa3aHHEM HX OTIIMYUTEIbHBIX OCOOCHHOCTEH, JOCTOMHCTB U HEJOCTATKOB (IIPUBOJAATCS IKPAHHBIE
dbopmbl dTUX cucTeMm). OnrcaHue MpeIMEeTHONH 00JaCTH MO3BOISET pa3pabOTIUKy OMPEIETUTh OC-
HOBHbIE OOBEKTHI U CBA3M MEXIY HUMH, KOTOpble HEO0X0AUMO OyleT peain3oBarh B MpoekTe. Pe-
3y/lbTaTOM JIAHHOTO IIara SBJSETCsl Juarpamma oObeKTOB MPEIMETHON 00JIacTH M KpaTKoe Onuca-
HUE MX CBOWCTB M aTpUOYTOB. 3aKJIIOUMUTENbHBIM IIaroM JaHHOTO 3Tama sSBISETCS pa3BepHyTas
bopMyIHpoBKa 3a7aHus (nocmanoeka 3adayu). IlocTaHOBKA 3a7a4u MUIIETCS B MOBECTBOBATEb-
HOU (popMe Ha OCHOBE TEXHHYECKOTO 3aJaHMs, OHA JOJDKHA 00S3aTeNbHO OTPa3UTh BCE pa3zeiibl
T3, ocobeHHOe BHMMaHHE HEOOXOAMMO YAETUTh MOAPOOHOMY OINUCAHUIO (GYHKIHM, KOTOpbIE

JIOJKHA BBIIOJHSATH CUCTEMA.
4.2 IIpoexTHpoBaHMNe cHCTEMBbI

[TpoexkTrpoBaHME CUCTEMBI — CaAMbIi CIIOXKHBIN U MPOIOJKUTENBHBIN 3Tall, KOTOPbIM HauMHA-
eTcsl ¢ pa3pabOTKU CTPYKTYPHOM cXeMbl cucTeMbl. Ha JaHHOM 3Tare MCronb3yeTcss MeTO10JIOTHs
CTPYKTYPHOT'O IIPOEKTHPOBAHHUS, B COOTBETCTBHH C KOTOPOH cHucTeMa 1Mo (PyHKIMOHAIBHOMY IPH-
3HAKy pa3feliIeTcsi Ha OCHOBHbIE MOJICUCTEMBI, MEXAY HUMHU yKa3bIBatOTCs HHGOPMAIMOHHbBIE CBSI-

3 W/WIIK CBSI3H IO YIPABJICHUIO, OIKMCHIBACTCS OCHOBHOE Ha3HaueHue nojacucteM [4]. [Ipu HeoO-
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XOJIMMOCTH CTPYKTYpa MOJACUCTEM AETAIUZUPYETCS 10 YPOBHS, JOCTaTOYHOIO /Il HOHUMAHUS pea-
JU3aliy OCHOBHOW (yHKIIMOHAJIbHOCTU cucTeMbl. [locie Toro, kak omnpezeneHa CTpyKTypa cUucTe-
MBI, MIPETOIaBaTeNlb OCYIIECTBISIET paclpeieieHue 3aa4d, KOTOpble OyIyT BBIMOIHATH CTYACHTHI,
BXOJISINE B KOMaHTY.

CrenyronymM 1maroM Ipy BBIMOJHEHUH paboT siBiseTcs pa3paboTka cneyugukayuii aias cu-
CTEMBI IIEJTMKOM U KaXKJ0H MMOJICHCTEMbI B OTACIbHOCTH [2].

Pazpabotka cneyuguxkayuu xavecmea, B KOTOPOU MEPEUUCISAIOTCS OCHOBHBIC TPEOOBAHUS
0 MOKa3aTessiM KayecTBa:

1) ommceiBaeTcs ypoBeHb HajnexHocTH [1C,

2) hopmynupyroTcs TpeOOBaHUS IO OBICTPOACHCTBHIO;

3) TpeboBanus K pazpaboTke nuTepdeiica u T.11.

Paspabotka ¢hynkyuonansnoit cneyugukayuu cucmemot, KOTOpas BKIIOYALT B ceOs:

1) [epedeHb BceX YHKIMIA CHCTEMBI C IPUBS3KOW MX K KOHKPETHOM MOJICUCTEME U K UH-

(dbopMalmoHHOH cpee;

2) TlepeyueHb HCKITIOYUTEIBHBIX CUTYAIUH U PEAKIIHIO CUCTEMbI Ha UX BOBHUKHOBEHHUE, MTPH
HE0OXOIMMOCTH MIPUBOJIUTCS TIEPEeUYeHb OIMIMOOK, KOTOPBIE MOTYT BO3HUKATh B CUCTEME U
COOTBETCTBYIOLIUE UM CHCTEMHBIE COOOIIEHUS;

OyHKIMOHANBHAS CIeM(UKAIUS JOJKHA B MTOJIHOM 00bEME 0TOOpaxaTh HHPOPMAIMOHHBIE
CBSI3U TIPOEKTHUPYEMOM CUCTEMBI KaK ¢ BHEITHUM MHUPOM, TaK U MEXay nojcuctemamu. [Ipu HeoO-
XOJIMMOCTH PACIIUCHIBAIOTCS MH(DOPMAIIMOHHBIE CBSI3M JJISL CIOKHBIX MOJCUCTEM (crenuduKanus
BTOPOTO YPOBHS).

OnHoBpeMeHHO ¢ (PYHKIHMOHAIBHON crnenuduKanueil CTyeHThl MPOEKTUPYIOT HHTepdeiic
M0JIb30BATENs: pa3padaTbiBalOT OCHOBHBIE M BCIIOMOTATENIbHBIE SKPAaHHbIE (POPMBI, ONUCHIBAIOT
JIMAJIOT C TI0JIb30BATENIEM.

Ha ocHoBanmm crenuukanuy MPOU3BOIUTCA pa3zpaboTka WHPOPMAIMOHHO-JIOTHIECKOTO
npoekTa ¢ ucnoibzoBanueM memoodoroeuu UML (Unified Modeling Language) [5, 6]. UML no3Bo-
aseT cnenuuIMpoBaTh BCE CYHIECTBEHHbIE PEIIEHUs, Kacalolluecs aHajau3a, MPOEKTUPOBAHUS U
peanu3anuu, KOTOpbIe JOHKHBI MPUHUMATECS B TIpoIlecce pa3pabOTKU M pa3BEepPTHIBAHUS CUCTEMBI
nporpammuoro obecrnedenus [6]. B UML-npoexkm BXomuT onpeneneHHbI HA00P KaHOHUYECKHX
B3aMIMOCBSI3aHHBIX AHAarpamMMm (Mojelnei), HeOOXOANUMBIX AJIsi TIOHUMAHUSI CUCTEMBI B menoM. [lpu
HEOOXOUMOCTHU JETATU3UPYETCS TIOBEIEHUE OTACNbHBIX MOJICUCTEM.

[TpoexTHpoBaHNE HAYMHACTCS C Juazpammyl eapuanmos ucnoavsosanus (Use case), KoTopas

cnenuuIupyeT MOoBeACHUE CUCTEMBbl WM €€ YacTH U IMPEeACTaBiseT coO0H omucaHne MHOXKECTBA
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MIOCJIEIOBATENBHOCTEN JIEHCTBUIA (BKJIIOYAsi BAPUAHTHI), BBITOIHAEMBIX CHCTEMOMN JUISl TOTO, YTOOBI
[10J1630BaTEN b MOT TIOJIYYHTh ONpeieleHHsll pesynbrar [6] *. Tlocie 9Toro mepexoms K MOCTPoe-
HUIO Juazpammsl Kiaccos. Kitaccel - 3T0 camble BaXKHBIE CTPOUTEIbHBIC OJIOKHU JIF000H 00BEKTHO-
OpPUEHTUPOBAHHOM CHCTEMBI, C UX MOMOIIBIO OMUCHIBAIOT IPOrpaMMHBIE, anMapaTHble WU YHCTO
KOHIIETITyaJIbHbIE CYIIIHOCTH. DTO MOTYT OBITh a0CTPAKIIMH, SIBIISIOLINECS YaCThIO MPEAMETHON 00-
jacTd, MO0 KJacchl, HA KOTOpbIe omupaeTcs peanuzauus. Jlanee pa3pabaTbiBaloTCs JAUarpaMMbl,
XapaKTEepU3YIOIIME TIOBEICHUE CUCTEMBI (COCTOSHUM, MOCIIEI0BATENbHOCTH, 1€ATEIbHOCTH, KOOI e-
paryu), OHU MO3BOJISIIOT MOJEIUPOBATh TUHAMUYECKHE ACTIEKThl CHCTEMBI.

3ameuyanue

OdopmieHHBIN JTOTHYECKHI MPOEKT MPEAbSIBISIETCS PYKOBOJUTENIO MPOEKTa B CPOKU, yCTa-
HOBJICHHBIE 33/JIaHUEM, U, TIOCJIE €r0 KOPPEKTUPOBKH, IPUHUMAETCS B Ka4eCTBE OCHOBBI IS
peau3aluu.

Ecnu B cucreme maHHble HEOOXOAMMO XpaHUTh B Oa3e manHHbIX (B/l), To Ha maHHOM mIare
JIOJKHA OBITH pa3paboTaHa KOHIENTyalbHAs W/HITH JIOTUYEeCKass Mo/ienb bJl, BbIIEIEHbI U OTIHCaHBI
OCHOBHBIE CYIIHOCTH, OTIPEJIEJICHbI MEX/y HUMH OTHOIIEHHS. MOJeIH TOJDKHBI OBITh TPE/ICTaBIIe-
Hbl B COOTBETCTBYIOIIEH HOTAIlMM, B YACTHOCTH J0OJKHA OBITh pazpaborana ER-Mozens (cymHocTsb-
cBs3b) [8]. [lepexon K pensIIMOHHOIN MOJENH POU3BOAUTCS B COOTBETCTBHU C MPABUIIAMH, TIPHUBE-
neHHbiME B [9]. O0s3aTeIbHBIM YCIOBUEM SIBIISICTCS HOPMATU3AIHSI PENIIIUOHHON Mojenn HHPOop-
MaIMOHHOMN 0a3bl CUCTEMBI.

3aKITIOYUTEIBHBIM IIArOM JIaHHOTO dTara SBISETCS BHIOOp W 000CHOBaHHME KOMILIEKCA TPO-
IPaMMHBIX CPEJICTB, B IEPBYIO OYEpE/Ib A3bIKa MIPOrPaMMUPOBAHUS U Cpeibl pa3paboTKH, onepalu-
OHHOW CHCTEMBI, HHCTPYMEHTAJIBHBIX CPEJICTB MPOSKTUPOBAHHUS, MOIACP)KUBAIOIIIX METOIOJIOTHIO

UML, npu Heo6Xx0oauMOCTH BBIOOP cucTeMsbl yrpaBieHus b1
4.3 Peanu3anus cucTeMbl

[Tocne oxoHuaHMs Mpolecca MPOEKTUPOBAHKS MOXKHO MEPEXOAUTh K pa3paboTke nH(popMma-
IIMOHHOTO W MPOTPAMMHOTO OOeCIieYeHHUsI CUCTEeMBI. J[J1s1 3TOro HeoOXO0MMO HCIIONB30BaTh Cpe/l-
CTBa Pa3pabOTKH, BHIOpaHHBIE Ha ATale MPOEKTUPOBAHMS (OOBIYHO 3TO pa3IuuHbIe (peHMBOpPKU
(framework), RAD-ctyauu u apyrue cpejctBa ObICTpoii pa3paboTku npuioxenuii). Hanbomnee mo-
NYJISIPHBIM S3BIKOM Pa3paboTKu sBisieTcs C#, MOATOMY B KauecTBe Cpefibl pa3pabOTKH CTYAEHTHI
yarmie Bcero Beioupator Visual Studio (2009 u Beimie) u mnardopmy .NET, koTOpeie B MpOU3BOI-

CTBEHHOM cperie OIePKUBAIOTCS B BBIITYIICHHBIX Bepcusix Windows 1 1o KOTOPBIX MPeToCTaBIs-

1 o o
JlanHasi tuarpaMma JI0JDKHa COOTBETCTBOBATh (DyHKIMOHANIBHOI crieiu(UKauny, pa3pab0TaHHON Ha MPE/BILYIIEM 3Talle.
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eTca TexHuyeckas moanepxkka. Kpome Toro, Visual Studio mpegocTaBisieT MOANEPKKY Ui WHTE-
rpalliy JaHHBIX B MPUJIOKEHHUE, UYTO TaK K€ BAXHO MpH pa3paboTke yueOHBIX 3a7au (cpeacTBa
Visual Database Tools momoraioT co3gaBaTh U HOIICPKUBATH 0a3bl TaHHBIX, @ TAKXKE YIPABISATH
MPWIOKEHUSAMHU, PA0OTAIOIIMMU C TaHHBIMH).

Pa3zpabotka unTepdeiica monp3oBarens (IPOTOTUITBI YKPAHHBIX (opM) ObUIA BBITIOJIHEHA HA
JTane MpOeKTHUPOBAHUS, IPOrpaMMHas pean3alus J0/DKHA BKIIOYaTh B ceOsl pa3pabOTKy MOJIb30-
BaTEILCKOTO MEHIO, KOTOPOE JTOJHKHO OBITh OPUEHTHPOBAHO HA CTPYKTYPY CHCTEMBI; BBIOOD dJie-
MEHTOB YIPaBJICHHUs; CPEACTBA KOHTPOJIS BBOJA JAHHBIX U T.1I.

B mosicHuTensHON 3amucke HEOOXOJMMO OMHCATh CTPYKTYPY MEHIO M IMOCIEeNOBATEIbHOCTD
paboTHI C CUCTEMOW Ha KOHTPOJBLHOM IpHUMEpPE (KOHMPOIbHbIL (Mecmoasblil) npumep — 3TO OINrca-
HUE IOCIIEIOBATEILHOCTH BBITIOJHEHUS JCHCTBUH MOJIb30BATENs MPU PEHICHUH HanOojee BaKHOM
CUCTEMHOH 3a7auu).

Huarpammsl, Bomeamme B UML-IpoekT, Ha JaHHOM 3Tare JOMOJHSIIOTCS ouazpammamu pe-
anuzayuy (quarpaMmMbl KOMIIOHEHTOB U Pa3BEPTHIBAHUS ), KOTOPbIE MCIOIB3YIOTCS ISl MOJEIHUPO-
BaHMS CTATHUYECKOTO BUIA CUCTEMBI C TOYKH 3PEHHs Pea3allii U pa3BepPTHIBAHM: MOJCITUPOBa-
HUe (PU3NYECKUX CYLIHOCTEH, pa3BepHYTHIX B y3J1€, HalpUMEp, UCIIOIHIEMBIX Mporpamm, 6ubiumo-
TeK, Tabmui, (GaiaoB u 10KyMeHTOB. [1o cyrmecTBy, AMarpaMMbl KOMIIOHEHTOB M pa3BEePTHIBAHHS -
3TO HE YTO MHOE, KaK JAMarpaMMbl KJIacCOB, C(POKyCHPOBAHHBIE HA CUCTEMHBIX KOMIIOHEHTaX U y3-
nax [6]. BkimrodeHue auarpaMMbl pa3BepThIBAHHS B MPOCKT 00S3aTEIBHO JJISi CUCTEM C KIIUCHT-
CEpBEPHOIl apXUTEKTYpPOi MIIM MOJHOCTBIO PaclpeIeIeHHBIX CUCTEM, T.K. OHU MO3BOJISIFOT MOJEIH-
POBAaTh TOMOJIOTHIO TAKUX CHCTEM.

Ecnmn B cucreme naHHble XpaHATCS B 0a3e JaHHbIX (PEISALMOHHON, OOBEKTHO-
OpPUEHTUPOBAHHOW MM THOPUIHON O00BEKTHO-PENISAIIMOHHOM), TO He00X0IUMMO MpeoOpa3oBaTh Jo-
THUYECKYIO0 CXeMy B (M3HWYECKYyIO (3TO JIyyllle JejaTh C MOMOIIbI0 MHCTPYMEHTAIBHBIX CPEACTB, B
TOM 4Hcie rmoaaepxuBaromux Metogoiaoruio UML). Tlpu dusudeckoit peanusanuu HEOOXO0IUMO
YUYUTHIBaTh OIpaHMUYCHMS, HAKJIa/(bIBa€Mble MPEIMETHON 007acThi0, YTOOBI M30€kKaTh U30BITOUHO-
CTH B XpaHUMBIX JaHHBIX. Ecii B cTpykTypa b/l MOTHOCTBIO COOTBETCTBYET AUArpaMMe CyHIHOCT-
HBIX KJIACCOB, TO (PM3NYECKYIO0 MOJEIb JaHHBIX MOXKHO HE OIMCHIBATH, TOJBKO MPOBECTH HEOOXO-
JIMIMBIE pacueThl ISl ONpeAeNIeHHsT He0OOXOAMMOTO 00beMa TUCKOBOTO MPOCTPAHCTBA M OTIEPaTHB-
HOT'O 3allOMHHAIOLIET0 YCTPOWCTBA, KOTOpbIE B CBOIO Odepenb OyAyT BIUATH Ha TpeOOBaHUS,
peIbsBIsieMble K KOMIUIEKCY TEXHUYECKUX CPECTB.

[TporpamMHasi peanusanus MpoeKTa NPEAbABISETCS PYKOBOIUTEIIO MOCIE MPOBEACHUS pa3-

paboTurKamMy aBTOHOMHON M KOMIUIEKCHOW OTJaJKH M TecTUpoBaHMs. PykoBoauTenb mpoBepsieT
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IMMOJIHOTY U KAa4CCTBO pCain3aliun q)yHKHHﬁ, COOTBECTCTBUC CUCTCMbI TCXHUUYCCKOMY 3aJaHUIO U J10-
rHYECKOMy TpoekTy. J[iis neMoHcTpalu paboToCIIOCOOHOCTH CHCTEMbI HEOOXOAUMO MOrOTOBHUTH
HECKOJIbKUX TECTOBBIX MPUMEPOB. [Ipyu HEOOXOAMMOCTH MPOU3BOAMUTCS NOPabOTKA peain3alliu C
HOBTOPHBIM HPEIBSIBICHHEM CUCTEMBI, MTOCIE J0PaOOTKH CUCTEMA BBIHOCUTCS Ha 3aIlUTY.

[Tocne nmpueMKH peanu3aluy CTyIeHTHl 0QOPMIISET MOSICHUTENbHYIO 3anucKy K [1C co Bcemu
TpeOyeMbIMU MPHUIOKEHUSIMA U JICJIAI0T MPE3EHTAINI0, ¢ KOTOPOH MyOJUYHO BBICTYMAIOT MEpe]
yueOHOU Tpymmoi(aMn).

3amedyanue

Ecnu B mpouecce peanm3anuy BO3HHKAET HEOOXOAWMOCTh M3MEHEHHUsSI CTPYKTYPHBIX CXEM,
JarpaMM, JIOTHKH ITPOIIECCOB, TO IO COIIACOBAHHUIO C PYKOBOJHUTENEM JIOTHUECKUN MPOEKT
KOppekTupyercs u nepeodopmiisiercsa. Bee oTcTymuieHHs 0T yTBEP)KACHHOTO 3aJaHUs COTIa-
COBBIBAIOTCS C PYKOBOJHUTEJIEM MPOEKTA U 3aBEPSIOTCS €ro JIMYHON Moanucho. [Ipu Hammann
00JbIIOro uKciaa KOPpPEeKTHUPOBOK (3 u Oosee) 3amaHue nepeoopmiisieTcss U yTBEp:KIaeTcs
BHOBb.
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) OPOPMJIEHUE OTYHETA

[TosicHuTenbHAS 3aMKMCKa K MPOEKTY 0popMIsieTcss B COOTBETCTBHH co ctanaaprom CI'AY [3]

U JIOJKHA COJIEPKaTh:
1) TuTynbHBIA JHCT (TpUMEp 0GOPMIICHHUS TUTYIILHOTO JIUCTA MPUBEICH B MPUIIOKEHUN A);
2) 3ananue Ha [1C (mpuMep TEXHUYECKOTO 3a/IaHHs PUBENICH B IPUIIOKEHHH bB);
3) pedepar (mpumep pedepara MpUBEACH B MPHIOKEHHH B);
4) copepkaHue (CTPYKTypa CO/ICpIKAaHUs MPUBEICHA B IpUiIokeHuu [);
5) BBencHuE;
6) OCHOBHas 4acTh;
7) 3aKIOYCHHE;
8) mepeyeHb MPUHATHIX COKpAICHUN (TP HATHYHH);
9) mnepedyeHb NPUHATHIX TEPMHUHOB (IIPH HAIUYHH);
10) crUCOK MCIOIb30BaHHBIX HCTOYHHKOB;
11) npunoxeHus.
OcHOBHasl YacTh NMOSICHUTENILHOM 3aIIUCKHU JEUTCS Ha pa3/elbl:

1) Onucanue u aHaNU3 MPEIMETHON 001IaCTH;

2) IIpoekTHpOBaHHE CHCTEMBI;

3) Peanuzaiusi CHCTEMBI;

4) WccnenoBaresabckast 4acTh (€CIM OHa OTOBOPEHA B 3a/IaHUH ).

Bo 66edenuu packpblBaeTCsi Ha3HAYEHHUE CUCTEMBI, KPATKO OINHCBHIBAKOTCS €€ XapaKTEpUCTH-
KU, aKTyaJIbHOCTh pa3pabOTKU CUCTEMBI, a TAK)KE MIPUBOJIATCS CYIIECTBYIOIINE HA TEKYIIUH MOMEHT
BpPEMEHU aHAJIOTH.

B ocnoenoit wacmu npuBOAUTCS MOJIHOE ONMKMCAHKUE CUCTEMBI. Pazfiensl OCHOBHOM 4acTH AJis
ya00CTBa UTeHHs pa30MBAIOTCS Ha MOJPA3/AEibl C 3aroJIOBKaMH, COOTBETCTBYIOIIUMH COJCPKAHUIO
nonpaszena. [logpasaenst MOryT ObITh Aaiee pa3OUThI Ha OTJENbHbBIE ITYHKTHI.

B 3akntouenuu npuBOIATCSA KpaTKUE BBIBOJBI U OLIEHKH IOJTYYEHHBIX PE3YIbTATOB.

B uccneoosamenvckoii uacmu (ecnu oHa IPUCYTCTBYET) OCYIIECTBIISETCS TOCTAHOBKA 3a7auu
UCCIIEIOBaHMsI, 0OOCHOBBIBAETCS MPUHATAs METOAMKA MCCIIEIOBAHUSA, a 3aTeM MPUBOJISATCS PE3YIlb-
TaThl UCCIIEOBaHUs B HAIVISIIHON (Qopme (Tabiuubl, rpaduku, TuarpaMMbl, PUCYHKH, SKpaHbl U
T.J1.) ¢ 00s13aTeNBbHON HHTEpIpeTaIueil U BeiBogamMu. [Ipy HAIMYMK MCCIeA0BaTEIhCKOW YacTH 00b-
€M OCHOBHOM 4aCTH MOXKET OBITh YMEHBIIIEH, YTO JO0JKHO ObITh OTPa)KE€HO B 3a/I1aHUU.

Tepmunsbl 1 onpenenenus A0kHbI coorBeTcTBoBaTh ['OCT 34.003-90 [10].
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B MPHUIIOKCHUA BBIHOCATCA:

—PpYKOBOJICTBO I10 3KCILTyaTallul CUCTEMBI (PYKOBOJCTBO IMOJIb30BATENs);

—JIUCTUHT IIPOTPaMMBl,

—JIpyrue MaTepuallbl, pa3MEIIeHHe KOTOPBIX B OCHOBHOM YacCTH 3aTPYIHSAET YTCHUE IOSCHU-

TEIBLHOMN 3aIMCKH.

Pexomennyembiii 00beM mnosicnutenbHOM 3amucku 30-40 cTpaHHIl MAIIMHOMHMCHOTO TEKCTa

(6e3 mpuItoKEeHUH ).
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ITPUJIOKEHUE b

IIpumep odopmiaeHnus pedepara

PE®PEPAT

[TosicautenbHas 3anucka 45 ¢, 14 pucyHkoB, 5 Tabiuil, 6 UCTOYHUKOB, 2 MIPUITOKEHHUS.

['paduaeckas yactb: 12 cinaifioB nMpe3eHTALII

JEPEBO IIOUCKA, 'TEHEPATOP KPOCCBOPJOB, I'OJIOBOJIOMKA, CJIOBAPDH
TEPMHUHOB, BAPUAHT OTOBPAKEHUS, PA3I'A/IBIBAHUE

B KypcoBOM mpoeKkTe pa3paboTaH arOPUTM U COOTBETCTBYIOIIAs €My MPOrpamMMa, O3BOJIs-
IOIIas BBIMOJIHATh ABTOMATHYECKOE WIIM PYyYHOE COCTABJICHHUE JIMHEHHOTO KPOCCBOP/IA MO BHIOpaH-
HoH Teme. ClioBapb TepPMUHOB (TIOHSTHE M €r0 pacin(poBKa) XPaHUTCS B TEKCTOBOM (aiiie U Mo-
KET PacUIMPSTHCS BPYYHYIO (C UCIOJB30BAHUEM TEKCTOBOTO PEIaKTOPa) WM BHYTPH MPOTPAMMBI.
Tema BbIOMpaeTCsl TOJNB30BaTENEeM B COOTBETCTBHU C COZIEpKaHHeM ciioBaps. OrpaHuYeHHid Ha
JUTMHY clioBapsi He cymiecTByeT. IIporpamMma mo3BoisieT chopMUpPOBaTh KPOCCBOPJ HA YKa3aHHYIO
TEeMy, YYUTBIBasi OTpaHUYEHHsS Ha MapameTpbl. B cucreme mmeercss BO3MOXKHOCTh COXPaHEHHMS
KPOCCBOPJIOB B (hailil ¢ IETbI0 MMOCIIEAYIOIIEro HX pasraJislBaHus. PasragpiBanue kpoccBopia opra-
HH30BaHO OCYIIECTBIISIETCS B COOTBETCTBUH C CHCTEMOMW TIOACKA30K.

[Mporpamma Hanucana Ha si3eike C# B cpene Visual Studio 2012 u pyHKIMOHUpYET B omepa-
nroHHo# cucreme Windows’7. I[IpoekTrpoBaHHe BEJIOCHh C UCIOIB30BaHUEM CPEIbl MPOSKTHPOBA-

aus Star UML 5.0.
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ITPUJIO)KEHUE B

IIpumep odopmiieHnst TEXHMYECKOro 3aJaHusi Ha paspadorky I1C



METOANYECKHUE YKA3ZAHUS K KYPCOBOMY INPOEKTY IO JUCHUIIJIMHE
«ITPOI'PAMMHAS MTHXKXEHEPUSI»

Kadenpa nporpaMMHBIX cucTem

«YTBEPKIAIO»
PykoBonuTens npoekra

/3enenko JI.C./

« » 2012 .

3AJJAHUE

Ha pa3paboTKy MPOrpaMMHON CUCTEMBI B paMKaX KypCOBOT'O MPOEKTAa MO AUCIUILITUHE
«[IporpaMMHast HHXEHEPUS»

CTyJeHTaM Ip. 6312
[TerpoBy A.H.,
NBanosy B.B.

Tema mpoekra:

«ABTOMATH3HPOBAHHAS] CHCTEMA COCTABJIEHUS U PA3raJibIBaHUs
JIMHEIHOI 0 KPOCCBOP/1a N0 BLIOPAHHOH TeMe)

1 Copep:xanue 3agaHus

1.1 Ilpou3Bectn  aHanmu3  OpeaAMETHOW  O0NacTH MO  METOAOJOTHMH  OOBEKTHO-
OPUEHTUPOBAHHOTO aHAIM3a M MPOEKTHUPOBAHUS M pa3padO0TaTh JOTUYECKUU MPOEKT CH-
CTEMBI C UCIIOJIb30BaHueM s3blka UML.

1.2 Peanu3oBath mporpaMMHOE W MH(POPMAITMOHHOE 00ECIIEYEHUsI CUCTEMBI 110 TEXHOJIOTUU
RAD B COOTBETCTBUM C JIOTMYECKUM MPOEKTOM, MOATOTOBUTh KOHTPOJBHBIE MTPUMEPHI U
MIPOBECTH aBTOHOMHOE M KOMILIEKCHOE TECTUPOBAHUE U OTIIAJIKY.

1.4 Pa3paboTaTh mpe3eHTalMIO Ha CUCTEMY.

1.5 OdopMuTh TOKYyMEHTALIUIO IPOEKTA.

2 UcxoaHble JaHHEBIE

2.1 XapakTepucTHKa 00beKTa aBTOMATH3ALUM:
1) oOBeKT aBTOMATH3aIUU: TUHEWHBIH KPOCCBOP/I
2) BUABI aBTOMAaTU3UPYEMO JIEATEIHHOCTH:
1  mpomecc cocTaBieHus (TeHEPUPOBAHHS) KPOCCBOP/IA;
2 mpolecc pasraJbIBaHUs KPOCCBOP/A;
3 mporecc paboTHI CO CIOBApPEM IMOHSTHIA;
3) pa3mep KpoccBopAa:

1  muHUMAaIbHEIA — 50 CHUMBOJIOB;

2  MaKkCUMAIIbHEIA — 255 CUMBOJIOB;
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4) pAnuHA OJHOTO CJIOBA:
1 MuHHUMAaIbHas — 3 CHMBOJA;
2 MakcuManbHasg — 15 CUMBOJIOB;
5) dopma oToOpaskeHUsT KPOCCBOP/A:
1 nmHeitHas;
2 cnupaib;
3 3MeliKa;
4  W-o0pa3Hnas;
6) komu4ecTBO OYKB B IepecedeHud - ot 1 110 3;
7) KOIM4YECTBO MOACKa30K — He MeHee 1, He 6osee 10% oT KoiMuecTBa CJOB;
8) A3BIK 3aIIUCH MOHSATHH:
1 pycckuii;
2  aHTJIHMHCKHI;
9) cocraBiieHHE KPOCCBOPAA OCYIIECTBISIETCS C IPUBA3KON K CIIOBAPIO MOHSATHUH.
2.2 TpeGoBanust K MHPOPMALTMOHHOMY 00eCIeYEeHUIO:
1) undopmanmoHHoe oOecnieueHne pa3padaThIBAETCSI HA OCHOBE CIEAYIOIMINUX JOKYMEH-
TOB M MaCCHUBOB JIaHHBIX:
1 Omnumcanue CTpyKTYphI KpoccBOpaa [ DNeKTpoHHBIN pecypc] — ru.wikipedia.org/wiki/
JInHeNHbIN KpPOCCBOPA;
2 CrpykTypsl ci0Bapsi HOHATUHN (TIOHATHE U €T0 ONPEEICHNUE PACIIONAratoTCs B OJ1-
HOM CTpOKE, pa3/ieieHbl IPoOeoM);
2) cioBapu MOHATHM XpaHTCS B TEKCTOBBIX (hainax ¢popmara *.txt;
3) KpoccBOpIbI XpaHATCS B daiinax, cTpykTypa ¢aiiina onpeaensercs B Mpolecce MpoeK-
TUPOBAHUS,
4) npenycMOTpeTh KOHTPOJIb IIETOCTHOCTH CO3aBaeMOro KPOCCBOPAA.
2.3 TpeGoBaHMs K TEXHHYECKOMY O0ecledeHHIO:
1) Tun OBM - IBM PC coBmecTuMBIii;
2) MOHHUTOp C paspermiaoniei cnocodHocTsio He Hike 800 x 600;
3) MaHHIYJIATOP — MBIIIIb;
4) xoH(UTypaIUs KOMIUIEKCA ONPENENSIeTCS B MPOIIECCE BHIMTOIHEHHUS KypCOBOTO MTPOEK-
Ta.
2.4 TpeGoBaHuA K MPOrPAMMHOMY 00eCleYeHHUIO:
1) tun onepanmonHoi cucremsl - Windows 98 u Beitie, Windows 7, Windows Vista;

2) s3BIK IporpamMmupoBanus — C#;
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3) cpena nporpammupoBanus —Visual Studio 2010;
4) cpena npoektupoBanusa — StarUML 5.0.
2.5 O0mme TpeOOBaHUS K MPOEKTHPYEMOM cUcTEeMe.
2.5.1  ®yHKuuM, peain3yemMble CUCTEMOM:
1) HacTpoiika mapameTpOB CUCTEMBI;
2) aBTOMaTHYECKOE COCTABIIEHHE KPOCCBOP/a C TPOBEPKOI LIETIOCTHOCTH €TI0 CTPYKTYPHI;
3) py4HOE COCTaBJIEHHE KPOCCBOP/A;
4) coxpaHeHHe KpoccBopAa B (haiin 3aJaHHON CTPYKTYPHI;
5) 3arpy3ka kpoccBopa u3 (aiina;
6) paboTa co cloBapsIMU MTOHSITHIA:
1 nmobGaBneHue MOHATHUS;
yIaJICHHUE TOHATHS;
M3MEHEHUE TTOHSTHS,
MIPOBEpKa AyOJIUPOBAHUS TTOHSITHIA,
MIPOBEpKa S3bIKA 3aMKUCH TTOHSTHIA;
3arpyska cioBaps u3 (aiina;

COXpaHEeHHMe clloBaps U3 Qaiina;

o I N n B~ WD

CO3/JaHME HOBOTO CJIOBAPS MTOHSATHH;
7) pasrazibIBaHHE KPOCCBOP/ia C OpraHMU3alueil CUCTEMBI MOICKA30K;
8) BU3yanmu3aIus mporeccoB padboThl C KPOCCBOPAOM;
9) BbIaua cripaBOYHOM HH(OPMAIIH O CUCTEME.
2.5.2  Texuuyeckue TpeOOBAHUS K CUCTEME:
1) pexum paboOThI - TUATOTOBBIN;
2) BpeMs aBTOMaTHYE€CKOM TeHepaIiyu KpoccBopIa He 6ojiee 3 MUHYT;
3) cuctema  JOIDKHA ~ YAOBIETBOPSATH  CAaHUTApHBIM  MpaBuUjiaM W HOpPMaM
Canllun 2.2.2./2.4.2198-07;
4) ycnoBust paboThI CPEJICTB BHIUMCIUTEIBHOM TEXHUKU JOJDKHBI cooTBeTcTBOBaTh [ OCT

12.1.005, 12.01.007.



METOANYECKHUE YKA3ZAHUS K KYPCOBOMY INPOEKTY IO JUCHUIIJIMHE
«ITPOI'PAMMHAS MTHXKXEHEPUSI»

3 KasiengapHbiii 1U1aH BBINOJHEHUS padoT

No Copnepxanne pabOTHI IO dTariam OObeM dTama B Cpox dakTuue-
n/m % Kk o0lIeMy | OKOHYAaHHSI | CKOE BbI-
00BeMy MpoeKTa HIOJTHEHUE
1 |OdopmieHre TEXHUYECKOTO 3aJaHds W €ro 5
YTBEPKIAECHUE
2 | AHanu3 ¥ onucaHue MPeJAMETHOM 00J1acTh 10
3 |IIpoeKkTHpOBaHUE CUCTEMBI 30
3.1 |Pa3paboTka CTpYKTYpHOI CXeMBbI 5
3.2 | Pa3paboTtka (hyHKITOHATBHOM crierupUKaIIN 10
CHCTEMBI
3.3 | Pa3paborka WH(POPMAIOHHO-TIOTHYECKOTO TPOEKTa 15
CHCTEMBI U €T0 MPEABSIBICHAE PYKOBOIAUTEIIO
4 Peanm3arnust mpoekrta, pa3paboTka KOHTPOIBHBIX 45
npumepoB. [IpenbsaBnenne peann3anyuy pyKoBOANUTE-
JIFO
5 KoppektupoBka npoekTa u ohopMieHHe JOKyMEHTa- 10
UM TPOEKTa. 3aluTa TPOeKTa C MPEICTaBICHHEM
NpEe3eHTaINH.
3ajaHue NPUHSIT K UCTIOJTHEHUIO /__®amunusa U.O. ctynenta /__ Jlata




METOANYECKHUE YKA3ZAHUS K KYPCOBOMY INPOEKTY IO JUCHUIIJIMHE
«ITPOI'PAMMHAS MTHXKXEHEPUSI»

IMPUJIOKEHUE I

CTpykTypa coepkaHusl NOSICHUTEILHON 3aNNCKU

COJEP)KAHUE

Bsenenue

1 Omnucanue 1 aHaIU3 MPEIMETHON 00JacTH

1.1
1.2
1.3

Ornucanue nNpeaMeTHON 001acTu
OnucaHue CUCTEM-aHAIOTOB

JuarpamMmma 0OBbEKTOB MIPEAMETHOM 00J1acTH

1.4 TlocraHoBKa 3a7a4u

2 Ilp
2.1
2.2

23

OCKTUPOBAHUE CHCTEMBI
CTpyKTypHas cxema CUCTEMBI
Crenudukanust CHCTEMBI

2.2.1 OynkuMoHanbHas crienuuKams

2.2.2 Cneundukanus KagecTna

2.2.3 TlepeueHb UCKIIOUUTEIHHBIX CUTYAIIHHA

[TpoexTupoBanue nuTepdeiica moab30BaTENA

2.4 VHbopMallMOHHO-JIOTHYECKUN TIPOEKT CUCTEMBbI

2.4.1 SI3eik UML

2.4.2 ]JlmarpamMmMa BapuaHTOB UCIIOJIb30BAaHUS
2.4.3 ]Jlmarpamma KiaccoB

2.4.4 ]JlmarpaMMa COCTOSTHHI

2.4.5 ]Jlmarpamma JIesITENIEHOCTH

2.4.6 JlmarpamMma mocieoBaTeIbHOCTH
2.4.7 ]JlmarpamMMa KoOTIepaIiu

2.4.8 Jlormueckast MOAENb JaHHBIX (TPH HEOOXOIUMOCTH )

2.5 BrIi0op 1 000CHOBaHUE KOMILIEKCA TPOTPAMMHBIX CPEJICTB

2.5.1 BrI6op A3bIKa IPOrpaMMHUPOBAHUS U CPEbl pa3pabOTKH
2.5.2 Br10op onepannoHHON CHCTEMBI
2.5.3 BwI60p cpebl mporpaMMUPOBaHUS

2.5.4 Bpi6op cucTemsbl yrpaBiieHus 0a3aMu TaHHBIX (TIPU HEOOXOIUMOCTH )

3 Peanuzanus cucremsl

3.1 Pa3zpabotka u onucanue nHTepdeiica moab30BaTess

3.2.1 Pa3paboTka 1 OnKCcaHue MOJIb30BaTEILCKOTO MEHIO



METOANYECKHUE YKA3ZAHUS K KYPCOBOMY INPOEKTY IO JUCHUIIJIMHE
«ITPOI'PAMMHAS MTHXKXEHEPUSI»

3.2.2 Onucanue KOHTPOJIBHOTO MpUMeEpa
3.2 Peanuzanus KJIaccoB M CTPYKTYP JaHHBIX
3.3 lmarpaMmbl peanu3aiuu
3.3.1 Imarpamma KOMIIOHCHTOB
3.3.2 Jluarpamma pa3BepThIBaHUS
3.4 dwuszuyeckas MOJEIb JaHHBIX (MIPU HEOOXOAMMOCTH )
3.4 Bri6op 1 0600CHOBaHHE KOMILIEKCA TEXHHYECKUX CPEICTB
3.4.1 Pacuer oObeMa 3aHUMaEMOM MaMATH
3.4.2 MunuManabHbIe TpeOOBaHUS, IPEABIBIISIEMBIC K CUCTEME
3aKiro4eHue
Cnucok UCIoIb30BaHHOM JINTEPATYPHI
[Tpunoxxenne A PykoBoACTBO IOJIb30BaTENS

[Tpunoxenue b JIncTuHT mporpamMmsbl



VYy4eOHOE U3ganue

Memoouueckue ykazanus K Kypco6omy npoexny

no Oucuunﬂune «HpOZpaMMHa}l UHJcenepusn»

Memoouueckue yKazanus

Cocmasumensv: 3enenko Jlapuca Cepeeesna

Camapckuii TocyaapCTBEHHBIN a3pOKOCMUYECKUI
yHuBepcuteT uM. akagemuka C.I1.Koponesa.
443086 Camapa, MockoBckoe mocce, 34.
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30.
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YTBEPXKJIAIO
3aB. xkadenpoii [1C
/KoBapues A.H./
« » mas 2012 1.

CIIMCOK BOITPOCOB
K 3K3aMeHY 1o aucuuiuinie «IIporpaMmMHasi HHKeHepUsD)
JJISl CTY/ICHTOB 04HOi (hopMBbI 00y4YeHHs
cnenuajgbHocTH 010400 — «MHPOPMALMOHHBIE TEXHOJIOT TN

OCHOBHBIE TIOHATHUS U ONIPEICTICHIS Kypca.

IT-poeKThI: cTaTUCTUKA YCIIEUTHOCTH, MPUYMHBI HEYau.

Wmxenepus mporpaMMHOTO oOecrieueH s (POorpaMMHAast UHKEHEPHsI): UCTOPUS, ONIPEICICHHS,
WHXEHepHas AeSITeIbHOCTb, 001aCTh JEHCTBUS MPOrPAMMHON MH)KEHEPHH.

Tpebosanus x 110 GyHKUIMOHABHBIC U HE()YHKITMOHATILHBIC.

IIpoexmupoeanue I10: Buabl 1U3aiiHa, HEIH apXUTEKTYPbl, TEXHUKU MPOCKTUPOBAHUSI.
IIpoexmuposanue [10: xa104ueBbIE BOMPOCHI MPOSKTUPOBAHNUS, YPOBHU apXUTEKTYPHI, OLIEHKA
KauecTBa MPOCKTUPOBAHUS.

Ilpoexmuposanue I[10: cTpaTeruu U METO/Ibl, HOTALIUU TPOCKTUPOBAHUSI.

Koncmpyuposanue I[10: 0CHOBbI KOHCTPYUPOBAHUS.

Konucmpyuposanue I10: ynpapieHrue KOHCTPYUPOBAHUEM, S3bIKM KOHCTPYUPOBAHUS.

. Koncmpyuposeanue I10: xonupoBaHue, TECTUPOBAaHHE B KOHCTPYUPOBAHUH, OLIEHKA KauecTBa,

WHTETparus.
Tecmuposanue 110: 0CHOBHbIE KOHLIETILIMM U OIIPEIEICHUE TECTUPOBAHUS, YPOBHU TECTUPOBAHUS.
Tecmuposanue 110: TEXHUKUA TECTUPOBAHUS, METPUKU TECTUPOBAHUS, YIIPABICHUE TECTUPOBAHUEM.
Conposooicoerue 110: 0OCHOBHBIE KOHIICTIIIUU, KATETOPUH COMPOBOKICHUS, KITFOUEBbIE BOIIPOCHI
conpoBoxaeHus [10.

Conposooicoenue 110: ipoliecchl COMPOBOXKICHUS, TEXHUKU COTPOBOKICHHUS.

Ynpaenenue xonghueypayueri I10: 0CHOBHBIC TTOHSATHS, COCTABJISIONINE YaCTH.

Ynpaenenue npoexmamu 110 opraHu3allMOHHOE, 3a]]a4H, UH)KEHEPUS U3MEPEHUII.

IIpoyecc unocenepuu I10: onpeneneHus, COCTaBISIONIAE YaCTH.

Memoowt unacenepuu I10: xnaccudukaims METO10B, KATETOPUH METO/IOB.

Uncmpymenmuot unorcenepuu 10 knaccudukanus, 006J1acTi IPUMEHEHHUS.

Kauecmeo 110: BHeLIHNE U BHYTPEHHUE XAPAKTEPUCTUKU KaUY€CTBA, OCHOBHBIE U JJOTIOJHUTEIbHBIE,
TEXHUKH rapaHTHUU KayecTBa.

Cranpapt ISO 12207. OcHOBHBIE ONIpEAEICHHUS.

Cranmapt ISO 12207. Iporeccs xu3nerHoro nukia (OKLI).

Monens xxu3HeHHOTOo 1uKiIa pazpadotku [10 kak npouecc (0000IIeHHAs cxema, nepapxus
AJIEMEHTOB).

Kackannas (BomonanHas) Mojenb ku3HeHHoro muka [I1.

WrepaTuBHas 1 HHKpEMEHTAJIbHAS MOJIENb KU3HEHHOro nukia [111.

CnupanbHas MoAelNb ku3HeHHoro 1ukia [I1.

V-o06pa3Has monens xu3HeHHoro nukia [1I1.

WNukpemenTHas (mmorarosas) MoJieib ku3HeHHoro 1ukia [111.

Mopaenb ObICTPOTO TPOTOTUITUPOBAHUSI.

Monenb xn3HeHHoro nukia MSF.

Monens xn3aeaHoro nukiaa RUP.

Mogenp xu3HeHHOro ukia XP.

VYnpaBieHne KOMaHI0M TPOEKTA: pOJEBast MOAEIb KOMAH/bI.

Mopenu opranu3anuu KOMaH/: aAMUHUCTPATUBHAS MOJEIb, MOJIENIb Xa0Ca, OTKPbITasi apXUTEKTYpa.
Mognenb npoektHoi rpynmsl MSF for Agile Software Development.

Houent kadenpsr [1C, k.T.H. 3eneunxo JI.C.



®EJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/KETHOE
OBPA3OBATEJIbHOE YYPEXKJIEHUE BBICHIEIO
MMPO®ECCUOHAJBHOI'O OBPA30OBAHUS
«CAMAPCKHWI T'OCYJIAPCTBEHHBII1 ADPOKOCMMYECKHUI
YHUBEPCUTET UMEHU AKAJIEMHKA C.I1. KOPOJIEBA
(HAIITMOHAJIBHBIN UCCJIEJOBATEJIbCKHUIA YHUBEPCHUTET)» (CTAY)

3K3AMEHALMOHHbIN BUINET Ne 1
IMPOTPAMMHAS UHKEHEPUS

o JTUCHUIIJINHE

®EJEPAJBHOE T'OCYJAPCTBEHHOE BIO/KETHOE
OBPA30OBATEJIBHOE YYPEKJEHUE BBICIHIEIO
MMPO®ECCUOHAJIBHOI'O OBPA30OBAHUSA
«CAMAPCKHUI I'OCYJJAPCTBEHHBI ADPOKOCMHUYECKHUI
YHUBEPCUTET UMEHU AKAJIEMHKA C.I1. KOPOJIEBA
(HAIITMOHAJIbHBIN UCCJIEJOBATEJIbCKHIA YHUBEPCHUTET)» (CTAY)

9K3AMEHALMOHHbIN BUINET Ne 2
IPOIPAMMHAS WUHKEHEPUS

o TMCIHMIIJIMHE

CemecTp_6 ®Pakyabter 6 CrnenuajbHOCTH 010400 Cemectp_6 ®Pakyabter _6 CrnenuajbHOCTh 010400
1. OcCHOBHbIE NOHATUSA U onNpeaerieHns Kypca. 1. IT-NnpoekTbl: cTaTuCTMKa YCNELWHOCTU, NPUYUHDI
Heyaau.
2.  CraHpapt ISO 12207. lNpouecchl XXM3HEHHOTO LMKIa
(KLL). 2. KauectBO Mo: BHELUHWe n BHYTPEHHME
XapaKkTepPUCTUKN Ka4ecTBa, OCHOBHblE n

Bunet paccmoTpeH 1 yTBepXaeH Ha 3acegaHum kadenpsbl MNC
MpoTokon Ne10 ot «17» mas 2012 .

3aBsenytowmn kacdbegpon INC /KoBapues A.H./

AonornHnuTerbHble, TEXHUKUN NAapaHTUN Ka4decTBa.

Bunet paccmoTpeH 1 yTBepXaeH Ha 3acegaHum kadegps! MNC
Mpotokon Ne ot «17» mas 2012 r.

3aBeaytowmn kacdegpon INC /KoBapues A.H./




®EJEPAJIBHOE T'OCYJIAPCTBEHHOE BIOJ)KETHOE
OBPA3OBATEJILHOE YYPEKJEHUE BBICIIETO
MMPO®PECCUOHAJBHOI'O OBPA3OBAHUS
«CAMAPCKHUM I'OCYJAPCTBEHHBIN ADPOKOCMUYECKHN
YHUBEPCUTET UMEHU AKAJJEMUKA C.I1. KOPOJIEBA
(HAITMOHAJIBHBIA UCCJIEJOBATEJIbCKU YHUBEPCUTET)» (CT'AY)

9K3AMEHAUMOHHbIN BUNET Ne 3
IMPOTPAMMHAS HH)KEHEPU S

o JTUCHUIIJINHE

®EJEPAJIBHOE T'OCYJAPCTBEHHOE BIOJJ)KETHOE
OBPA3OBATEJILHOE YYPEXKJIEHUE BBICIIEIO
IMPO®ECCUOHAJBHOT'O OBPA3OBAHUS
«CAMAPCKHWH I'OCYJAPCTBEHHBIN ADPOKOCMHUYECKHNM
YHUBEPCUTET UMEHU AKAJEMUKA C.I1. KOPOJIEBA
(HAITMOHAJIBHBIA UCCJEJOBATEJbCKAM YHUBEPCUTET)» (CT'AY)

3K3AMEHALUMWOHHbIN BUNET Ne 4
IMPOT'PAMMHAS WH)KEHEPHS

o JUCHMIIJINHE

Cemectp_6 ®akyabter _ 6 CnenuajbHOCTh 010400 Cemectp_6 @akyabter _ 6 CnenuajbHOCTh 010400

1. WHxKeHepus NporpaMMHOro obecneyeHus 1. TpeboBaHus K No: pyHKLUMOHAaNbHbIE "
(nporpammHas NHXeHepus): ncrTopus, HedYHKLMOHanbHbIE.
onpegeneHnd, NHXEeHepPHadA OeATerIbHOCTb,

obnacTb AeNCcTBUSA NPOrpPaMMHONA UHXEHEPUN.

2.  Mopgenb XusHeHHoro uukna paspabotkm MO kak
npouecc  (obobuweHHas  cxema, wuvepapxus
3N1EMEHTOB).

Bunet paccmoTpeH u yTBepXkaeH Ha 3acefaHum kadeqpsi NMNC
MpoTokon Ne 10 ot «17» masa 2012 .

3aBeayrowmin kacdegpon NC /KoBapues A.H./

2. Ctanpapt ISO 12207. OcHoBHble onpeaenenus.

Bunet paccmoTpeH 1 yTBepXaeH Ha 3acegaHum kadegps! MNC
MpoTokon Ne 10 ot «17»mas 2012 .

3aeeaytowmi kacbegpon INC /KoBapues A.H./




®EJEPAJIBHOE T'OCYJAPCTBEHHOE BIO/KETHOE
OBPA3OBATEJILHOE YUYPEKJIEHUE BBICIHIEIO
MMPO®ECCUOHAJBHOI'O OBPA30OBAHUS
«CAMAPCKHWI T'OCYJIAPCTBEHHBIIT ADPOKOCMMYECKHUI
YHUBEPCUTET UMEHU AKAJIEMHKA C.I1. KOPOJIEBA
(HAIITMOHAJIBHBIN UCCJIEJOBATEJIbCKHUIA YHUBEPCHUTET)» (CTAY)

3K3AMEHALUMOHHbIN BUJNET Ne 5

10 AUCHUILIMHE IHPOI'PAMMHASN UH) KEHEPUSA

CemecTp_6 Pakyabter _6 CrnenuajbHOCTH 010400

®EJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ’KETHOE
OBPA30OBATEJIBHOE YYPEKJIEHUE BBICIIEIO
MPO®ECCUOHAJIBHOI'O OBPA3OBAHUSA
«CAMAPCKHWM T'OCYJIAPCTBEHHBIIT ASPOKOCMHYECKHUM
YHUBEPCUTET UMEHU AKAJIEMHKA C.I1. KOPOJIEBA
(HAITMOHAJIBHBIN UCCJIEJOBATEJIbCKUM YHUBEPCUTET)» (CTAY))

3K3AMEHAUMOHHbIN BUTIET Ne 6

10 AUCHUILIHHE INPOI'PAMMHASN UH KEHEPU S

CemecTp_6 Pakyabter 6 CrnenuajbHOCTH 010400

1. [MpoektnpoBaHue [10: BuAbl Ou3anHa, Uenu
apPXUTEKTYPbI, TEXHUKU MPOEKTUPOBAHNA.

2. KackagHaa (BogonagHasi) Modeslb XXU3HEHHOro
umkna M.

BuneTt paccmoTpeH v yTBepxaeH Ha 3acegaHum kadenpsi MNC
MpoTtokon Ne 10 oT «17»maa 2012 .

3aBeaytowmn kacdegpon NC /KoBapues A.H./

1. [llpoekTnpoBaHue Mo: KItoueBble BOMNPOCHI
NPOEKTUPOBAHUS, YPOBHU apPXUTEKTYpbl, OLEHKa
Ka4yecTBa NPOEKTUPOBAHUS.

2. WtepartmBHas n NHKpPEMeHTanbHas MoJenb

»Xn3HeHHoro uukna [,

BuneTt paccmoTpeH n yTBepxaeH Ha 3acegaHum kagenpbl MNC
MpoTtokon Ne 10 ot «17»masa 2012 .

3aBeaytowmn kacdbegpon C /KoBapues A.H./




®EJEPAJIBHOE T'OCYJAPCTBEHHOE BIO/KETHOE
OBPA3OBATEJILHOE YUYPEKJIEHUE BBICIHIEIO
MMPO®ECCUOHAJBHOI'O OBPA30OBAHUS
«CAMAPCKHWI I'OCYJIAPCTBEHHBIII ADPOKOCMHUYECKHUI
YHUBEPCUTET UMEHU AKAJIEMHKA C.I1. KOPOJIEBA
(HAIITMOHAJIBHBIN UCCJIEJOBATEJIbCKHUIA YHUBEPCHUTET)» (CTAY)

3K3AMEHALMWOHHbIN BUNET Ne 7
10 AUCHUILIMHE IHPOI'PAMMHASN UH) KEHEPUSA

CemecTp_6 Pakyabter _6 CrnenuajbHOCTH 010400

®EJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ’KETHOE
OBPA30OBATEJIBHOE YYPEKJIEHUE BBICIIEIO
MPO®ECCUOHAJIBHOI'O OBPA3OBAHUSA
«CAMAPCKHWM T'OCYJIAPCTBEHHBIIT ASPOKOCMHYECKHUM
YHUBEPCUTET UMEHU AKAJIEMHKA C.I1. KOPOJIEBA
(HAIITMOHAJIBHBIN UCCJIEJOBATEJIbCKHIA YHUBEPCHUTET)» (CTAY)

3K3AMEHALUWOHHbIVN BUNET Ne 8
10 AUCHUILIMHE INPOI'PAMMHASN UH KEHEPU S

CemecTp_6 Pakyabter _6 CrnenuajbHOCTh 010400

1. TlpoektupoBanue MNO: cTpaTternn n MetTobl, HoTaunm
NPOEKTUPOBAHUS.

2. CnupanbHas mogenb XnsHeHHoro uukna [,

Bunet paccmoTpeH u yTBepXkaeH Ha 3acefaHum kadeqpsi NMNC
MpoTtokon Ne 10 oT «17»maqa 2012 .

3aBeaytowmn kacdegpon NC /KoBapues A.H./

1.  KoHcTtpyupoaHue 10O: 0CHOBbI KOHCTPYMPOBAHMUSI.

2. V-obpas3Hasa mogenb xn3HeHHoro uukna Mrl.

Bunet paccmoTpeH 1 yTBepXxaeH Ha 3acegaHum kadegps! NMNC
MpoTokon Ne 10 ot «17»mas 2012 .

3aBeaytowmn kacdbegpon C /KoBapues A.H./




®EJEPAJIBHOE T'OCYJAPCTBEHHOE BIO/KETHOE
OBPA3OBATEJILHOE YUYPEKJIEHUE BBICIHIEIO
MMPO®ECCUOHAJBHOI'O OBPA30OBAHUS
«CAMAPCKHWI T'OCYJIAPCTBEHHBIIT ADPOKOCMMYECKHUI
YHUBEPCUTET UMEHU AKAJIEMHKA C.I1. KOPOJIEBA
(HAIITMOHAJIBHBIN UCCJIEJOBATEJIbCKHUA YHUBEPCUTET)» (CTAY)

3K3AMEHALMWOHHbLIN BUNET Ne 9
10 AUCHUILIMHE IHPOI'PAMMHASN UH) KEHEPUSA

CemecTp_6 Pakyabter _6 CrnenuajbHOCTH 010400

®EJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ’KETHOE
OBPA30OBATEJIBHOE YYPEKJIEHUE BBICIIEIO
MPO®ECCUOHAJIBHOI'O OBPA3OBAHUSA
«CAMAPCKHWM T'OCYJIAPCTBEHHBIIT ASPOKOCMHYECKHUM
YHUBEPCUTET UMEHU AKAJIEMHKA C.I1. KOPOJIEBA
(HAITMOHAJIBHBIN UCCJIEJOBATEJIbCKUI YHUBEPCUTET)» (CT'AY))

3K3AMEHALMWOHHbIN BUNET Ne 10
10 AUCHUILIHHE INPOI'PAMMHASN UH KEHEPU S

Cemectp_6 ®PakyabteT _6 CrnenuajbHOCTh 010400

1.  KoHcTpyupoBaHue MO: ynpasneHue
KOHCTPYMpPOBaHMEM, SA3bIKM KOHCTPYUPOBAHUS.

2.  WHkpemeHTHaqa (nowarosasi) MoAesib XU3HEHHOTO
umkna M.

Bunet paccmoTpeH u yTBepXkaeH Ha 3acefaHum kadeqpsi NMNC
MpoTtokon Ne 10 oT «17»maqa 2012 .

3aBeaytowmn kacdegpon NC /KoBapues A.H./

1. KoHcTpyuposaHue [10O: kogupoBaHue, TeCTUpoBaHue
B KOHCTPYMPOBAHUU, OLEHKa Ka4yeCcTBa, MHTerpauus.

2.  Mopgenb GbICTPOro NPOTOTUNMPOBAHMS.

Bunet paccmoTpeH 1 yTBepXxaeH Ha 3acegaHum kadegps! NMNC
MpoTokon Ne 10 ot «17»mas 2012 .

3aBeaytowmn kacdbegpon C /KoBapues A.H./




®EJEPAJIBHOE T'OCYJAPCTBEHHOE BIO/KETHOE
OBPA3OBATEJILHOE YUYPEKJIEHUE BBICIHIEIO
MMPO®ECCUOHAJBHOI'O OBPA30OBAHUS
«CAMAPCKHWI T'OCYJIAPCTBEHHBIIT ADPOKOCMMYECKHUI
YHUBEPCUTET UMEHU AKAJIEMHKA C.I1. KOPOJIEBA
(HAITMOHAJIBHBIN UCCJIEJOBATEJIbCKU YHUBEPCUTET)» (CTAY))

3K3AMEHALUWOHHbIVN BUNET Ne 11
10 AUCHUILIMHE IHPOI'PAMMHASN UH) KEHEPUSA

CemecTp_6 Pakyabter _6 CrnenuajbHOCTH 010400

®EJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ’KETHOE
OBPA30OBATEJIBHOE YYPEKJIEHUE BBICIIEIO
MPO®ECCUOHAJIBHOI'O OBPA3OBAHUSA
«CAMAPCKHWM T'OCYJIAPCTBEHHBIIT ASPOKOCMHYECKHUM
YHUBEPCUTET UMEHU AKAJIEMHKA C.I1. KOPOJIEBA
(HAITMOHAJIBHBIN UCCJIEJOBATEJIbCKUI YHUBEPCUTET)» (CTAY))

3K3AMEHALUUWOHHbIN BUNET Ne 12
10 AUCHUILIHHE INPOI'PAMMHASN UH KEHEPU S

CemecTp_6 Pakyabter _6 CrnenuajbHOCTh 010400

1. TectnpoBaHne [10: OCHOBHble KOHUENUUU W
ornpefeneHne TeCTMpoBaHUA, YPOBHU TECTUPOBAHUS.

2. Mopenb xu3HeHHoro uukna MSF.

Bunet paccmoTpeH u yTBepXkaeH Ha 3acefaHum kadeqpsi NMNC
MpoTtokon Ne 10 oT «17»maqa 2012 .

3aBeaytowmn kacdegpon NC /KoBapues A.H./

1. TectunposaHue 1O: TEXHUKM TECTUPOBAHUS, METPUKMN
TeCTMPOBaHUS, ynpaBrieHne TECTUPOBAHUEM.

2. Mopaenb *xun3HeHHoro uukna RUP.

Bunet paccmoTpeH 1 yTBepXxaeH Ha 3acegaHum kadegps! NMNC
MpoTokon Ne 10 ot «17»mas 2012 .

3aBeaytowmn kacdbegpon INC /KoBapues A.H./




®EJEPAJIBHOE T'OCYJAPCTBEHHOE BIO/KETHOE
OBPA3OBATEJILHOE YUYPEKJIEHUE BBICIHIEIO
MMPO®ECCUOHAJBHOI'O OBPA30OBAHUS
«CAMAPCKHWI T'OCYJIAPCTBEHHBIIT ADPOKOCMMYECKHUI
YHUBEPCUTET UMEHU AKAJIEMHKA C.I1. KOPOJIEBA
(HAIITMOHAJIBHBIN UCCJIEJOBATEJIbCKHUA YHUBEPCUTET)» (CTAY)

3K3AMEHALMWOHHbIN BUNET Ne 13
10 AUCHUILIMHE IHPOI'PAMMHASN UH) KEHEPUSA

CemecTp_6 Pakyabter _6 CrnenuajbHOCTH 010400

®EJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ’KETHOE
OBPA30OBATEJIBHOE YYPEKJIEHUE BBICIIEIO
MPO®ECCUOHAJIBHOI'O OBPA3OBAHUSA
«CAMAPCKHWM T'OCYJIAPCTBEHHBIIT ASPOKOCMHYECKHUM
YHUBEPCUTET UMEHU AKAJIEMHKA C.I1. KOPOJIEBA
(HAIIMOHAJIbHBIN UCCJIEJOBATEJIbCKHIA YHUBEPCHUTET)» (CTAY)

3K3AMEHALMWOHHbIN BUNET Ne 14
10 AUCHUILIHHE INPOI'PAMMHASN UH KEHEPU S

CemecTp_6 Pakyabter _6 CrnenuajbHOCTh 010400

1. Jliobon Bonpoc Ha BbIGOP.

2.  Jhwobon Bonpoc Ha BbIbOP.

Bunet paccmoTpeH u yTBepXkaeH Ha 3acefaHum kadeqpsi NMNC
MpoTtokon Ne 10 o1 «15»maqa 2010 .

3aBeaytowmn kacdegpon NC /KoBapues A.H./

1. ConpoBoxgeHune Mno: OCHOBHbIE KOHLEenuun,
KaTeropum COMPOBOXAEHMUSA, KIlOYEBbLIE  BOMPOCHI
conpoBoxgeHus 0.

2. Mopaenb Xun3HeHHoro uukna XP.

Bunet paccmoTpeH 1 yTBepXxaeH Ha 3acegaHum kadegps! NMNC
MpoTokon Ne 10 ot «15»mas 2010 .

3aBeaytowmn kacdbegpon C /KoBapues A.H./




®EJEPAJIBHOE T'OCYJAPCTBEHHOE BIO/KETHOE
OBPA3OBATEJIbHOE YYPEKJEHUE BBICHIEIO
MMPO®ECCUOHAJBHOI'O OBPA30OBAHUS
«CAMAPCKHWI T'OCYJIAPCTBEHHBIIT ADPOKOCMMYECKHUI
YHUBEPCUTET UMEHU AKAJIEMHKA C.I1. KOPOJIEBA
(HAIITMOHAJIBHBIN UCCJIEJOBATEJIbCKHUIA YHUBEPCHUTET)» (CTAY)

3K3AMEHALMWOHHbLIN BUNET Ne 15
10 AUCHUILIMHE IHPOI'PAMMHASN UH) KEHEPUSA

CemecTp_6 Pakyabter _6 CrnenuajbHOCTH 010400

®EJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ’KETHOE
OBPA30OBATEJIBHOE YYPEKJIEHUE BBICIHIEIO
MPO®ECCUOHAJIBHOI'O OBPA3OBAHUSA
«CAMAPCKHWM T'OCYJIAPCTBEHHBIIT ASPOKOCMHYECKHUM
YHUBEPCUTET UMEHU AKAJIEMHKA C.I1. KOPOJIEBA
(HAIITMOHAJIBHBIN UCCJIEJOBATEJIbCKHIA YHUBEPCHUTET)» (CTAY)

3K3AMEHALWOHHbIWN BUNET Ne 16
10 AUCHUILIHHE INPOI'PAMMHASN UH KEHEPU S

CemecTp_6 Pakyabter _6 CrnenuajbHOCTh 010400

1. ConpoBoxaeHue [10O: npoueccbl COMNPOBOXOAEHUS,
TEXHUKN COMPOBOXOEHUS.

2. YnpaBsneHue KOMaHOOW NpOeKTa: pornesas MoAernb
KOMaHZbl.

Bunet paccmoTpeH 1 yTBepXxaeH Ha 3acegaHum kadenpsl MNC
MpoTtokon Ne 10 oT «17»maqa 2012 .

3aBeaytowmn kacdegpon NC /KoBapues A.H./

1. VYnpasneHue  koHdpurypauuen  [10O:
MOHATUSA, COCTaBIIAOLLNE YaCTH.

OCHOBHbIe

2. Mopenn opraHMsaumm KomaHAa: agMUHUCTpaTUMBHas
MoAenb, MOAeNb Xaoca, OTKPbITas apxXuTeKTypa.

Bunet paccmoTpeH 1 yTBepXxaeH Ha 3acegaHum kadegps! NMNC
MpoTokon Ne 10 ot «17»mas 2012 .

3aBeaytowmn kacdbegpon C /KoBapues A.H./




®EJEPAJIBHOE T'OCYJAPCTBEHHOE BIOJKETHOE
OBPA3OBATEJILHOE YYPEKJIEHUE BBICIHIEIO
MMPO®ECCUOHAJBHOI'O OBPA30OBAHUS
«CAMAPCKHWI T'OCYJIAPCTBEHHBIIT ADPOKOCMMYECKHUI
YHUBEPCUTET UMEHU AKAJIEMHKA C.I1. KOPOJIEBA
(HAIITMOHAJIBHBIN UCCJIEJOBATEJIbCKHUIA YHUBEPCHUTET)» (CTAY)

3K3AMEHALWOHHbIVN BUNET Ne 17
10 AUCHUILIMHE IHPOI'PAMMHASN UH) KEHEPUSA

CemecTp_6 Pakyabter _6 CrnenuajbHOCTH 010400

1. YnpasneHue npoektamn [10: opraHM3aynoHHoe,
3aadun, MHXXeHepusa N3MepeHni.

2.  Mopenb npoektHon rpynnbl MSF for Agile Software
Development.

Bunet paccmoTpeH u yTBepXkaeH Ha 3acefaHum kadegpsl MNC
MpoTtokon Ne 10 oT «17»maqa 2012 .

3aBeaytowmn kacdegpon NC /KoBapues A.H./

®EJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ’KETHOE
OBPA30OBATEJIBHOE YYPEKJEHUE BbICIIEIO
MPO®ECCUOHAJIBHOI'O OBPA3OBAHUSA
«CAMAPCKHWM T'OCYJIAPCTBEHHBIIT ASPOKOCMHYECKHUM
YHUBEPCUTET UMEHU AKAJIEMHKA C.I1. KOPOJIEBA
(HAIITMOHAJIBHBIN UCCJIEJOBATEJIbCKHIA YHUBEPCHUTET)» (CTAY)

3K3AMEHALWOHHbIN BUNET Ne 18
10 AUCHUILIHHE INPOI'PAMMHASN UH KEHEPU S

CemecTp_6 Pakyabter _6 CrnenuajbHOCTh 010400

1. [lpouecc NHXeHepuu Mo:
COCTaBnsALLME HYacTu.

onpeaenexHns,

2. KackagHasa (BogonagHasi) Mogesib XXU3HEHHOMo LinKra
nporpamMmmMHoro obecneveHus

Bunet paccmoTpeH 1 yTBepXxaeH Ha 3acegaHum kadegps! NMNC
MpoTokon Ne 10 ot «17»mas 2012 .

3aBeaytowmn kacdbegpon C /KoBapues A.H./




®EJEPAJIBHOE T'OCYJAPCTBEHHOE BIOJ’KETHOE
OBPA3OBATEJILHOE YYPEKJIEHUE BBICIHIEIO
MMPO®ECCUOHAJBHOI'O OBPA30OBAHUS
«CAMAPCKHWI T'OCYJIAPCTBEHHBIIT ADPOKOCMMYECKHUI
YHUBEPCUTET UMEHU AKAJIEMHKA C.I1. KOPOJIEBA
(HAIITMOHAJIBHBIN UCCJIEJOBATEJIbCKHUIA YHUBEPCHUTET)» (CTAY)

3K3AMEHALUWOHHbIVN BUNET Ne 19
10 AUCHUILIMHE IHPOI'PAMMHASN UH) KEHEPUSA

CemecTp_6 Pakyabter _6 CrnenuajbHOCTH 010400

®EJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ’KETHOE
OBPA30OBATEJIBHOE YYPEJKJIEHUE BBICIIEIO
MPO®ECCUOHAJIBHOI'O OBPA3OBAHUSA
«CAMAPCKHWM T'OCYJIAPCTBEHHBIIT ASPOKOCMHYECKHUM
YHUBEPCUTET UMEHU AKAJIEMHKA C.I1. KOPOJIEBA
(HAITMOHAJIBHBIN UCCJIEJOBATEJIbCKUM YHUBEPCUTET)» (CTAY))

3K3AMEHALMWOHHbIVN BUNET Ne 20
10 AUCHUILIHHE INPOI'PAMMHASN UH KEHEPU S

CemecTp_6 Pakyabter _6 CrnenuajbHOCTh 010400

1. MeTtoabl nHxeHepun NO: knaccudumkauma MeToaos,
KaTeropmm mMeToaoB.

2. CraHpgapt ISO 12207. Npouecchl XXU3HEHHOIO LMKIa

(KLL).

Bunet paccmoTpeH u yTBepXkaeH Ha 3acefaHum kadeqpsi NMC
MpoTtokon Ne 10 oT «17»maqa 2012 .

3aBeaytowmn kacdegpon NC /KoBapues A.H./

1. WHctpymeHTbl unHxeHepun [10: knaccudukayms,
obnacTtn npuMeHeHus:.

2. KauyectBO Mo: BHeLUHWe n BHYTpPEeHHWNe
XapaKkTepPUCTUKN Ka4ecTBa, OCHOBHblE n
OONOSTHUTENbHbIE, TEXHUKN rapaHTUN KavyecTsa.

Bunet paccmoTpeH 1 yTBepXxaeH Ha 3acegaHum kadegps! NMNC
MpoTokon Ne 10 ot «17»mas 2012 .

3aBeaytowmn kacdbegpon C /KoBapues A.H./







MuHucTepcTBO 00pa3oBaHus U HAYKu P®D
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(HAIMOHAJBbHBIN Hccaea0BaTeIbCKUI YHHBepcHTeT)» (CI'AY)
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IIpencenarennb YueOHO-MeTOANYECKOTO
CoBera 10 NpUKJIAJTHOH MaTeMaTHKe U
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« » 2012 r.
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IIpopexTop
1o yueOHoi padore CI'AY,
wieH-KoppecnoHaeHT PAH

I'peunnxos @.B.
« » 2012 r.

ATTECTAIOMUOHHBIE NEAATOI'NMYECKHUE
N3MEPUTEJIBHBIE MATEPUAJIBI

AJHA MPOBEPKHU OCTATOYHDBIX 3HAHUM CTYACEHTOB

no nucuuniaune «IlIporpaMMHass MHKEHEPHUHA»

HanpaBJjienne 010300.62 - «®yngaMeHnTajJbHass HHPOPMATUKA
U MHPOPMAIIMOHHBIE TEXHOJOTHH»

2012



ATTEeCTallMOHHBIC TEJarOTMYECKUe HW3MEPHUTENIbHbIE MaTepuaibl COCTABICHBI Ha
ocHoBanun DPI'OC mno nampaBnenuto 010300.62 «DynnameHtanbHas wHGOpPMATHKA U
WHGOPMAITMOHHBIE TEXHOJOTUNY W TPeTHA3HAYCHBI JIJISI KOHTPOJS OCTATOYHBIX 3HAHUH Y
CTYJEHTOB IO auciuIuHe «lIporpaMmMHas HHXESHEPHSI.

CocTaBUTEND.

K. T. H., IOIEHT Kadeapsl

IPOrPAMMHBIX CUCTEM JI.C. 3enenko
(moamuce)

3aBeayromuii kadeapou:
1. T. H., Ipodheccop A.H. Kosapriies

(moamuce)

ATIMMBE1 06CyKIeHbI Ha 3aceqaHuU
Kadeapbl MPOrPaMMHBIX CHCTEM

ITpoTokos Ne 3 oT « 19 » _ okTa0ps 2012 1.

COI''TACOBAHO:

Jlekan (akynbreTa HOOPMATHKH / Konomuen 3.1. /




AHHOTALUA

JlaHHBIE aTTECTAUMOHHBIE ME€JArOTUYECKUE HW3MEPUTEIbHbBIE MaTepUaIb
NpEeIHA3HAYEHbl JJI1 NPOBEPKHM  OCTATOYHBIX 3HAHUM CTYJEHTOB, H3YYarOIIHX
nucuuiuiney «lIporpaMMHast HHKEHEPHUsI».

B cocraB AIIMMM BXOAMT 4YeThIpE BAapUaHTa TECTOB, KaXAbId M3 KOTOPBIX
COCTOMT M3 25 BONPOCOB, IMOKPHIBAIOIINX BCE OCHOBHBIE TEOPETUYECKUE Pa3AEIIbI
Kypca:

1. OcHOBHbIC TOHATHS U ONPEICICHHUS.

2. OOnacTu 3HaHUI MPOrPaMMHON MHKEHEPUHU.

3.  JKu3HEeHHBIN IUKI IPOrpaMMHOr0 0OecrieYeHUsl.

4. VYmpapieHUe KOMaHJION MTPOCKTA.

a TaK)Xe MaTepHaJl, U3y4aeMbIid B X0/1€ KypCOBOTO IPOEKTUPOBAHHUSA:
5. Ilpumenenue meromonorun UML nms nmpoekTHpoBaHUS MPOTPAMMHBIX
CHUCTEM.



Bapmuanr 1
Tect mo mucnuiuinHe «IlporpaMmMHasi HHKEHePHsD)

CryaeHr rpynnsi
Bonpoc 1 | BbiGepuTe npaBunbHoe onpeaerneHue noHsTusa «MporpammupoBaHue» Bann
1. Mpouecc koanpoBaHua 1 OTNaaKM NPorpaMmbl B paMKax pearnbHOro npoekTa
2. Bce TexHuyeckune onepauun, Heobxogumble A51s CO34aHUSA NPOrpamMMbl,
BKIIHOYas aHanu3 TpeboBaHui 1 BCe cTagum pa3paboTkv 1 peanvsaumm
3. lMpouecc HanucaHns cneundukauum NPorpaMMHON CUCTEMBI
Bonpoc2 | B Kakue rogbl cghopmuposanach KOHUenuus o6bekTHO- | Bann
OPMEHTUPOBAHHOIO NporpaMMmMpoBaHus?
1. B 50-e rogbl XX Beka
2. B 60-e rogbl XX Beka
3. B 70-e rogbl XX Beka
4, B 80-e rogbl XX Beka
Bonpoc 3 | Kakue IT-npoeKTbl MOFyT CYMTaATLCA yCNELWHbIMU? Bann
a)Ecnu npoekT BbiNyLLEH Haanexallero kayecTea
b)Ecnun npoekT BbinyLLeH BOBpeMS
¢)Ecnu npoekT MHTepecHbIM NOTEHUMarnbHbIM NONbL30BaTENSAM
d)Ecnu pacxogbl COOTBETCTBYIOT U3HAYaNbHOMY GHOKETY
1. a) ub)
2. a) b) c) d)
3. c)und)
4, a) uc)
Bonpoc4 | Tpe6oBaHUA K NporpaMMHOMY oGecrneyeHuto — 3To Bann
1. OO6wme cBoncTBa, KOTOPbIMY AOMKHO obnaaate MO
2. CoBOKynHOCTb aTpnMbyTOB, CBOMCTB Mnu kavecTs 10O
3. CsoWncTBa, KOTOpbiMM JOMMKHO obnagath MO Ana agekBaTHOro onpeaeneHns
YHKLMIA, YyCrOBMI 1 orpaHnyeHmn BoinonHeHus MO, a Takke o6bemoB
OaHHbIX, TEXHUYECKOro obecneyeHns n cpeabl PYHKLNOHUPOBAHUS
Bonpoc5 | CuctemHble TpeGoBaHuA (system requirements) k nporpammHomy | Bann
obecne4yeHuto
1. onpegensaT dyHKUMoHaneHocTk MO, koTopylo pa3paboTYnKM SOSKHbI
NOCTPOUTb, YTOObI NOMb30BaTENM CMOITN BbINOMTHUTL CBOM 3a4a4n B pamKax
OGun3Hec-TpeboBaHu
2. onpeaensioT BbICOKOYPOBHEBbLIE LIeNW OpraHn3aumm Unm KnmeHTa
(noTpebutens) - 3akasumka paspabartbiBaemoro 0O
3. 9710 BbICOKOYpOBHEBbIE TpeboBaHMsA K MO, copgepxallemy HECKOIbKO MUn
MHOIO B3aMMOCBSI3aHHbIX MOACUCTEM U NPUIOXKEHUI
Bonpoc 6 | YTO Takoe npeameTHasa obnactb? Bann
1. Ta yacTb peanbHOro Mupa, Kotopast UMeeT CyLLIECTBEHHOE 3HAYEHNE UK
HenocpeaCcTBEHHOE OTHOLLEHUWE K NpoLeccy (OYHKLMOHUPOBAHMS NPOrpaMmel
2. HekoTopasi abcTpakTHas eanHuua, koTopas obnagaeT PyHKLUMOHANBHOCTLIO,
T. €. MOXET BbIMNOMHATb OnpeaenieHHble AENCTBUS, CBSA3aHHbIE C PELUEHUEM
NnocTaBMIEHHbIX 3adau
3. OT0 YacTb NPOrpaMMHOro Koaa, koTopasl npeanonaraeT NOCTPOeHNe
nporpammHoro obecneyerust (MO) M3 oTaeNbHLIX KOMMOHEHTOB — (OU3NYECKU
OTAENbHO cyulecTByoLWmnx Yacten MO, B3anmogencTeyoWmnx Mexagy cobon
4, OT0 Habop «MHTENMEeKTyarnbHbIX MAaKeTOB NPOrpaMmm»




Bonpoc 7 | BbibepuTe Haubonee noOfHbIA MNepevyeHb OCHOBHbLIX MpuHUMNoB | Bann
0OBEKTHOM Moenu
1. WHkancynsumsa, HacnegoBaHue
2. WHkancynsaums, HacnegoBaHue, nonMMmopguam
3. ABcTparnpoBaHme, NHKancynsums, HacnegosaHme, Nonmmopgnam
4, Tunnsaumsa, MOAYNbHOCTb, MEPAPXNYHOCTb
Bonpoc8 | B onpepeneHMe Kakoro nokasaTtens kKadyecTBa BkKnwuvaetcs | Bann
Heo6XoOUMMOCTb Yy4yeTa CTPYKTypbl MporpaMmMbl M CEMAaHTUKU A3blKa
nporpamMmmmpoBaHuna?
1. KoppeKkTHOCTb
2. SAdpekTnBHOCTL
3. HapgexHocTb
4. OTnaxnBaemMocTb
Bonpoc 9 | Kakmne kputepum KavyecTBa NporpamMHON CUCTeMbl SBNAKTCA AnA Hee | Bann
obsAsaTenbHbIMU?
1. @DYHKUMOHANBHOCTb U HAAEXHOCTb
2. DYHKUMOHANBHOCTb U 3P EKTUBHOCTb
3. Ypo604nTaeMocTb MU NEPEHOCUMOCTb
4. [MepeHoCMMOCTb M NONE3HOCTb
Bonpoc 10 | Kakne ctaHgapTbl B paspabotke MO HocAT pekomeHaaTenbHbi | Bann
xapaktep?
1. KopropaTtuBHble
2. OTtpacneBble
3. MexgyHapoaHble
Bonpoc 11 | BblGepuTe Haubonee TOYHOe onpeaernieHMe XWU3HeHHoro uukna | bann
NporpamMMHoOro o6ecnevyeHus
1. HenpepbIBHbIN NpoLecc, KOTOPbIA HAYUHAETCA C MOMEHTA NPUHATUSA
peLleHns 0 HeobxoaMMOCTM Co3aaHnsa NPOrpaMmMHOro obecrneveHust u
3aKaH4YMBaAETCH B MOMEHT €ro NOfIHOro U3bSATUS U3 3KCIyaTaumm
2. Habop B3anmocBsA3aHHbIX paboT, KOTOpble NPeobpPa3yT UCXOAHbIE AAaHHbIE
B BbIXOfHble pe3ynbTaThl
3. Mpouecc onpeaeneHns Toro, OTBEYAET MK TeKyLLee COCTOSAHNE pa3paboTky,
OOCTUTHYTOE Ha AaHHOM 3Tane, TpeboBaHMAM 3TOro artana
4, Habop a3 (atanos, ctaguin) npoekra no cosgaHuto MO, B KOTOPbIX
BbINOJTHATCA OTAENbHbIE NPOLIECCHI, pa3buTble Ha onepaunn 1 3agayu
Bonpoc 12 | Moka3aTenb KayecTBa (MPOrpaMMHON CUCTEMBI): Bann
1. Habop MeTpuK, C NMOMOLLIbIO KOTOPbIX OLIEHMBAOT B3aUMOLENCTBUE
NPOrpaMmMHOro 06ecneyeHnsi C ero OKpPY>KEHNeMm
2. XapakTepucTuka ka4yecTBa NporpaMMHO CUCTeMbl, obnagatoLas
KOINMMYECTBEHHBIM 3HAYEHNEM
3. CrteneHb yooBneTBopeHns notpebHocTen, NpeacTaBrneHHas nocpeacTBOM
KOHKPETHOro Habopa 3HaYeHUn XapakTeEPUCTUK KayecTBa NPOrpamMmmMHON
CUCTEMBI
Bonpoc13 | Pom6 B 6nok-cxeme o603HavaeT Bann
1. ycrioBue («peLueHne»)

BBOZ AaHHbIX

BbIBOA, AaHHbIX

Ao

BblYnCreHue




Bonpoc 14 | B kackagHOM MoOAenu Ha cTtaguu pas3paboTkyM npoekTta BbinonHAwTcA | Bann
cnepgyrwwme gencTeus
1. PaspabatbiBaetca n opmMmynmpyeTcs Norm4eckm nocneaoBaTenbHas
TEXHUYECKas XxapakTepUCTMKa NPOrpamMMHON CUCTEMBI, BKIHOYAsA CTPYKTYpbI
AaHHbIX, apxutekTypy MO, nHTepdencHble NpeacTaBneHns n
npoueccyanbHyo (anropuTMUYECKyo) geTannsaumio
2. OnpegenstoTcs nporpammHble TpeboBaHWsA AN npegmMeTHon obnactu
CUCTEMbI, NpeaHa3HayYeHre, NMMHUM NoBeAEHMS, MPON3BOANTENBHOCTb U
MHTEepdencol
3. Mpoucxogut nccnegosaHve TpeboBaHMN, pa3pabaTbiBaeTcs BUAeHue
NpoAyKTa 1 OLEHVBAETCs BO3MOXHOCTb €r0 peanusauum
Bonpoc15 | Bepudmkauma Tpe6oBaHuin -3To Bann
1. PykoBoacTBo npoueccamu hopMmnpoBaHus TpeboBaHuii Ha Bcex aTanax XKL
1 BKINIOYAET ynpaBfieHne N3MeHeHUAMN 1 aTpubyTamm TpeboBaHum
2. Mpouecc NpoBepKN N3MOXEHHBIX B cneundukaumm TpeboBaHni,
BbIMOMHAOLWAACSA ANA TOro, YTobbl NyTEM OTCIEXMBAHWUSA NCTOYHUKOB
TpeboBaHui ybegnTbCcs, YTO OHU ONpeaensoT UMEHHO OAHHYKO CUCTEMY
3. Mpouecc npoBepkn NpaBUNbHOCTM crielMdukauni TpedoBaHnn Ha X
COOTBETCTBME, HENPOTUBOPEUMBOCTb, MOMHOTY M BbIMOMHMMOCTb, @ TaKKe Ha
COOTBETCTBME CTaHAApTaMm

Bonpoc 16 | Ha cpase koaumpoBaHusi O akTMBHO wucnonb3ykTcA cnepyrowme | bann
TEeXHUKN:

a) co3gaHusi Nerko MNOHMMaeMoro WCXOAHOro0 Koda Ha OCHOBe
MCMNONb30BaHMUA COrfaweHun o6 MmMeHoBaHUM, (hopMaTUPOBaAHUA U
CTPYKTYpPUPOBaHUA KOAA;

b) ucnonb3oBaHue knaccoB, nepevyucnsieMbiX TUMOB, MNepPeMEeHHbIX,
MMEHOBaHHbIX KOHCTAHT U APYrUX Bblpa3uTerbHbIX CYLLHOCTEN;

C) o6paboTKa OWMNOOYUHbIX YCIOBUM N UCKITHOUYNTENbHbLIX CUTYaLUn;

d) BoccTtaHoBneHun cneuudukaumm (rpacoB BbLIZOBOB, MOTOKOB
OaHHbIX ¥ Ap.) N0 NoNy4YeHHOMY Kogdy cucTeMbl Ans HabniogeHus 3a
Hen Ha 6osiee BbICOKOM YPOBHe

1. a) b) d)
2. b) c) d)
3. a) b) ¢) d)
4, a)b) ¢)
Bonpoc 17 | Kakue xapakTepucTUKKU KayecTBa B Mmoaenb kayecTtBa MakKona cBsizaHbl | Bann
¢ peBususamu MNO?
1. KoppeKTHOCTb, HaAeXHOCTb, PYHKLMOHaNbHOCTb
2. ConpoBoxaaemMocTb, OLLEHMBAEMOCTb, TMOKOCTb
3. lMepencnonb3yemMocTb, NEPEHOCUMOCTb, CMOCOOHOCTL K B3aMMOAENCTUBUIO

Bonpoc 18 | Mpn ucnonb3oBaHWU KaKoro MeToda TeCTUpPOBaHUA Koa nporpammbl | Bann

BOCTyNneH TeECTUPOBLUNKaAM?
1. MopgynesHoe TecTupoBaHue
2. «benoro awuka»
3. «YepHoro awuka»
4, «Ceporo fwmka»

Bonpoc 19 | Kakoi BuA TeCTMpOBaHUS OPUEHTUPOBaH Ha MOBTOpPHOe BbIGOpo4YHoe | Bann
TecTUpoBaHMe CUCTEMbl UM ee KOMMOHEHTOB Mocrie BHECEHUA B HUX
M3MEHEHUI Ha Tex Xe TecTax, YTo u Ao mogudunkaunun?

1. MHTerpaunoHHoe TecTMpoBaHme

2. PerpeccroHHoe TecTupoBaHue

3. PyHKUMOHaNbHOE TECTUPOBaHME

4. CTtpecc-TecTnpoBaHue (Harpy3o4vHoe)




Bonpoc 20 | Kakue npouecchbl XL MO He oTHOCATCA K OCHOBHbIM Bann
1. ConpoBoxgeHune
2. PaspaboTka
3. OkcnnyaTtauus
4 O6yueHue
Bonpoc 21 | Ha kakow ctagun pa3paboTKu NPUMEHSAIOT BapuaHTbl UICNONb30BaHUA? Bann
1. ConposoxageHus MO
2. MpoektnpoBaHus MO
3. TectupoBaHus MO
Bonpoc 22 | Kakme wmogenu XL B MexayHapoAHbIX cTaHpapTax o6biyHo | Bann
KkBanuduuympyetcs Kak pyHaameHTanbHasn?
1. KackapgHas
2. V-obpasHas
3. Mogenb 6biCTporo NPOTOTMNNMPOBAHUS
4, Mogenb xuaHeHHoro umkna MSF
Bonpoc 23 | KTo He MoxeT 6bITb akTepom B Use Case-guarpammax? Bann
1. TunoBon nonb3oBaTesib CUCTEMbI
2. BHewwHAa cuctema, B3auMogencTeyoLmne ¢ 3agaHHom
3. OTpenbHas (BHYTPEHHSASA) YacTb CUCTEMbI
4 BbigeneHHbIn nonb3oBaTenb
Bonpoc24 | CtaHgapTHbIM rpacomyeckuMm  0o06O3HayeHMeM  YCTpPOMCTBa Ha | Bann
AnarpaMmmax pasBepTbiBaHUA ABNsSETCA
1. 2. 3. 4,
———
Bonpoc 25 | CtaHgapTHbIM rpaduyeckum oGo3HauYeHMeM omHouweHusi obobuieHus | Bann
Ha AuarpamMmmax UCnosib30BaHUA ABNsSETCA
1. CMMOLUHOW NIMHWUEN MeXAY aKTepOM U BapuaHTOM UCMOSb30BaHMWS
2. NYHKTUPHOW FIMHNEN CO CTPENKON MeXOy akTepoM U BapuaHTOM
NCNoNb30BaHNs, KOTopasi NoMevaeTcs KIYeBLIM CNIOBOM «extend»
3. CIMITOLLHOW FIMHUEWN CO CTPENKoM B POpMe He3akpalleHHOro TpeyrofibHM1Ka
4, NYHKTUPHOWM NUHMEN CO CTPENKOM MEXAY aKTEPOM U BapuaHTOM

MCNonb30BaHUsA, KOTOpas NOMeYaeTCs KIoYeBbiM CNOBOM «include»

HTorosas oreHka (1o 5-6aTpHOM 1IKae) )




Bapmuanr 2
Tect mo mucnuiuinHe «IlporpaMmMHasi HHKEHePHsD)
CryaeHr rpynunbl

Bonpoc 1 | Kakon komuTeT 3aHMMaeTca cTaHAapTusauuven B obnactu nporpammHon | bann
MHXeHepuun?
1. MexgyHapogHas opraHusauust no ctaHgaptusauumn (MCO, 1SO)
2. MexagyHapogHasa anektpotexHuyeckas kommcens (M3K, IEC)
3. Hw ogHa 13 aTnx opraHmMsauni
4. O6beaunHeHHbIN TexHUYecknii komuTeT (06e 3T opraHusauum (ISO/IEC))
Bonpoc 2 | lanTe onpeaeneHve napagurMmbl NporpaMmMmnpoBaHuA Bann
1. OTO COBOKYNHOCTb MAEW U NOHATUI, ONpeaensioLlasi CTUb HanucaHusi
nporpamm
2. 370 HOBas Mofernb KOHCTPYMPOBaHNS NporpamMm 1 B3auMoaencTeus ee ¢
OaHHbIMU
3. 370 cemencTaso o603HayYeHU (HoTaumi), pasgensaoLmx obwmi cnocod
(MeToOMKy) peanuaaunii nporpamm
4, 3710 cnocob pa3mbILLIIEHNS O KOMMBIOTEPHbIX CUCTEMAaX
Bonpoc 3 | Kakme npuuuHblI MOryT NpUBECTU K Heypadyam B peanusaumm IT- | Bann
NpoeKToB?
a)HeT KBanMMUUMPOBaHHbIX KaApPOB UIN X HELOCTAaTOYHOE KONNYECTBO
b)pa3mbITbl rpaHMLbl BLIMOMTHEHMSA NPOEKTA
C)MPOEKT HE MHTEPECEH MOTEHUMANbHbLIM NOb30BaTENAM
d)nepepacxop cpefcTB Ha pa3paboTKy NpoekTa
1. a) nb)
2. a) b) c) d)
3. c)und)
4, a) uc)
Bonpoc 4 | O6BbEKTHO-OpUEHTMPOBaHHasA AeKoMno3nuums 3akntovyaeTcs B | Bann
cneayloliem
1. [ekomnosunuus paccMaTpmBaeTcs Kak 0bbl4HOE pasfgeneHne anroputMoB,
roe Kaxgbli Moaynb CUCTEMbI BbINONHAET OAMH U3 3TanoB obLero npoiecca
2. CucTtema npegcrtaBrneHa COBOKYNHOCTbIO aBTOHOMHbIX AENCTBYOLLMX NNL,
KOTOpble B3aUMOAENCTBYIOT APYr C ApYroM, 4Tobbl 06ecneunts NnoBeaeHme
CUCTEMBI, COOTBETCTBYOLLIEE BOMee BbICOKOMY YPOBHIO
3. Hekomnosununs npeacrasneHa 06beKTOM-3K3eMNIsapoMm Kracca, KOTopbin
COCTOUT 13 METOAOB OO6BbEKTA U €r0 CBOWCTB
4, [ekoMnosnuusa nokasbiBaeT pa3BuTUE CUCTEM B NpOLIECCE MX 3BOMOLUN U
NOCTPOEHa HA MEXaHM3Me HacnegoBaHMs CBOWCTB
Bonpoc 5 | MpuHUMN «pa3pensan u BNacTBYN» 3aK/o4aeTcA B creayloLem Bann
1. MprHUMN opraHM3aL MM COCTaBHbIX YacTer NpobrieMbl B nepapxmyeckue
OpPEBOBUAHbIE CTPYKTYPbI C A0OaBMNEHMEM HOBbIX AeTanen Ha KaXgoM
YPOBHE
2. MprHUMN peLlLeHns CroXxHbIX NpobriemM nytemMm Ux pa3dreHns Ha MHOXECTBO
MEHbLUMX He3aBUCUMbIX 3afad, Nerkux ans NoHMMaHus 1 pelleHns
3. BblaeneHue cyLecTBEHHbLIX aCNekToOB CUCTEMBI U OTBIIEYEHMS OT
HEeCYLeCTBEHHbIX
Bonpoc 6 | TexHOMnorusi MoaynbLHOro NporpaMmMmupoBaHnsa cghopmMuposasiacb B Bann
1. B cepeaunHe 80-x rogos XX Beka
2. B Ha4vane 50-x rogoB XX Beka
3. B Ha4dane 90-x rogoB XX Beka
4 B 70-x rogax XX Beka




Bonpoc7 | KoMnoHeHTHOe NporpaMMupoBaHue 3TO pa3sBUTUE UAEOSOTUKU Bann
1. PYHKLMOHaNbHOro NporpamMmmmnpoBaHus
2. CTPYKTYPHOrO NporpaMM1MpoBaHuns
3. 00 BHEKTHO-OPUEHTMPOBAHHON TEXHONOMMMN
4, FIOrM4eckoro NPorpaMmMmMpoBaHNS
Bonpoc 8 | MpsamoyronbHUK B 6110K-cxeMe o603HavaeT Bann
1. ycrioBue («peLueHne»)
2. BBO/J OaHHbIX
3. BbIBOA AaHHbIX
4 BblYMCMEHNE
Bonpoc 9 | UHxeHepbl B NpOrpaMMHON MHXXEHEpPUM - 3TO CneumanucTbl, KOTopble Bann
1. PaspabatbiBaloT 1 BHeapsieT MeToabl aBToMatusaumm nporpaMmmnpoBaHmns,
TUMNOBbIE U CTaHAaPTHbIE NPOrpaMMbl, MPOrPaMMMpyoLLME NpPorpamMmbl,
TPaHCNSATOPbl, BXOAHbLIE anropnutMUYecKne S3bIKun
2. BbinonHsatoT npakTuyeckne paboTbl N0 peanusauum NporpaMmm ¢
NPYMEHEHVEM TEOPUUN, METOLOB M CPEACTB KOMMBbITEPHBIX HAYK
3. OnpegenseTt BBOAMMYHO B MalUUHY MHdOpMaLmio, ee o6beM, MeToabl
KOHTpPOMNS NPOM3BOAUMbIX MaLUUHOW onepauni, hopMy U coaepaHmue
NCXOOHbIX AOKYMEHTOB W pe3ynbTaToB BbIYMCIEHUN
Bonpoc 10 | BbiGepuTe Haubornee TOYHO onpeaerieHne arperauuu. 3To Bann
1. Mpouecc 06begUHEHUSA 3NEMEHTOB B OJHY CUCTEMY
2. BknoyeHne 00bEKTOB OQHOIO Knacca B COCTaB ApYroro Knacca
3. OTHoLlEeHME «4acTb-Lenoe» Mexay AByMs paBHOMNMpPaBHbIMM 0bbekTamu,
korga oavH o6bekT (KOHTerHep) uMeeT CCbInky Ha Apyron obbekT. Oba
obbekTa MOryT CyLecTBOBaTb HE3aBMCUMO: eCNN KOHTENHep ByaeT
YHUYTOXEH, TO Er0 COOEPKNMOE — HET
4, OTHoLeHMe «YacTb-Lenoe» mexay AByMs o6bekTamu, koraa oguH o6bekT
(KOHTEMHEpP) MMEET CCbINKY Ha ApYro oObeKT, NP 3TOM BKIOYAEMbIN
0OBEKT MOXET CYLLLECTBOBATb TOSLKO KaK YacTb KOHTENHEpaA
Bonpoc 11 | Kakue Tpe6oBaHUA onucCbIBaeT TakMe XapaKTepUCTUKU cUcTeMbl, Kak | Bann
HageXHOCTb, OCOOGEHHOCTM NOCTaBKW, oOfnpeAeneHHbIi YpOBeHb
KavyecTtBa (aTpubyThbl KayecTBa)?
1. CucrtemHble
2. Monb3oBaTtenbckue
3. HedyHKUnOHanbHbIe
Bonpoc 12 | NMonb3oBaTenbckue Tpe6oBaHuAa (User requirements) k nporpammHomy | Bann
obecne4yeHuto
1. ONMCbIBaIOT Lenu/3agayvv nonb3osBaTenen CMCTEMbI, KOTOPbIE JOJTKHbI
O0CTUIraTbCsA/BbINONMHATLCSA NONb30BATENAMM NPpU NoMoLum cosgasaemoro 10
2. OonpeaensioT BbICOKOYPOBHEBbLIE LIENY OpraHn3aummn unm KnmeHTa
(noTpebutens) - 3akasymka paspadartbiBaemoro 10O
3. 9710 BbICOKOYpOBHEBbIE TpeboBaHMsA K MO, cogepxallemy HECKOIbKO MUn
MHOrO B3aUMOCBSI3aHHbIX MOACUCTEM U MPUITOXKEHWN
Bonpoc 13 | BbiGepuTe onpeaeneHne mnokasatensa kavyectBa: «Cnoco6HocTb | Bann
NPOrpaMMHON CUCTEMbl BbINMONHATL BO3JNOXEHHbIE Ha Hee pyHKUuU
Npuv NOCTYNMJIEHUN TPeO6OoBaHNM Ha UX BbINOJTHEHME» ?
1. KoppeKkTHOCTb
2. OdhdekTnuBHOCTDL
3. HapexHocTb
4, DYHKLMOHAINbHOCTb




Bonpoc 14 | )KusHeHHbIN LUK NPOEKTa 3TO Bann
1. Habop o6bI4HO nocnegoBaTenbHbIX da3 NpoekTa, KONMYECTBO U COCTaB
KOTOpbIX onpeaenseTcsa NnoTpebHOCTAMMN ynpaBrieHUst NPOEKTOM
opraHnsaumein unvM opraHn3aunsiMmn, y4acTBYLWMMN B NPOEKTE
2. Habop B3anmocBsizaHHbIX pecypcoB 1 paboT, 6narogaps KOTOpbIM BXOOHbIE
BO3AENCTBMSA NpeobpasyoTcs B BbIXOAHbLIE pe3yrnbTaThl
3. OnemeHT paboT npoekTa
Bonpoc 15 | 1N KackagHOW MoAenu HeBepHO criegylollee yTBepXxaeHue Bann
1. Kaxkgasa nocneayowasa dasa MOXET HauMHaTBLCS Nocne peanusaumu
nonoBuHbI paboT npeabiaylien dasbl
2. Kaxkgas nocneayouwlas gasa HauMHaeTCs NULLb Toraa, Korga nofiHOCTbIO
3aBepLUEHO BbINONIHEHWE npeabiaylien dasbl
3. Kaxkgasa pasa NONHOCTbIO AOKYMEHTUPYETCS
Bonpoc 16 | FP-gu3anH (FP-design, family pattern design) - ato Bann
1. OEKOMMOo3MumMsa  CTPYKTYpbl MNporpaMmMmHOro obecrnedeHnss B Buae Habopa
parMeHTOB UM KOMMOHEHT
2. CEMENCTBO apXMUTEKTYPHbIX NpeacTaBneHnin, 6asmpyowmxcs Ha wabnoHax
3. co3[aHune BbICOKO-YPOBHEBOW KOHLUENUUN, BUAEHMST TOro, 4TO U3 cebst byaet
NnpeAacTaBnsaATb MNporpaMMHasl CUCTema; [OaHHblA BuO Au3alHa sBhsieTcs
pe3ynbTaToM Mpouecca aHanmsa TpeboBaHWA U WX TpaHchopmaumm B
noaxofbl K peanvsaumm
Bonpoc 17 | Kakune TeXHUKM NpefHa3HavYeHbl ons obecnevyeHust KayecTea Koga Bann
(Ha dha3e ero KOHCTpyupoBaHusA)?
1. PaspaboTka koga ¢ NepBUYHOCTLIO TECTOB
2. TexHuKM onpeneneHns puckos
3. VMcnonb3oBaHme OCHOBHbIX NonoxeHun ctaHgapta ISO/IEC 12207
Bonpoc 18 | Kako MeTod TeCcTMPOBaHUSI 3aKrnio4yaeTcA B NpoBepke oTaenbHbIX, | Bann
M30NMPOBaHHbIX U He3aBUCUMbIX YacTen [10?
1. MopgynesHoe TecTupoBaHue
2. MHTerpaynoHHOe TecTupoBaHue
3. MeTopg «YepHoro awmka»
4. CuctemHoe TecTpoBaHue
Bonpoc19 | Mopfenb XXU3HEHHOro LuKna - 3To Bann
1. CoBoKynHOCTb NpoLeccoB, paboT 1 3agad, BKoYawLwmx B cebst pa3paboTky,
aKcnnyaTaumio u conposoxgeHue MMM,
2. CTpykTypa, cocTosiLas n3 npoLeccos, paboT 1 3agad, BKnoYyawLmx B cebs
pa3paboTKy, akcnnyaTtauuio n conposoxaerue I, oxBaTbiBaloLLas X13Hb
CUCTEMbI OT YCTaAHOBIEHNS TPeOOBaHUI K HEW [0 NpeKpaLleHus ee
MCNonb3oBaHus
3. HenpepbIBHbIN NPOLIECC, KOTOPLIN HAYMHAETCH C MOMEHTAa NPUHATUS
peLLeHnst 0 HeOOXOANUMOCTM ero co3aaHuns U 3akaH4YMBaEeTCsl B MOMEHT ero
MOSTHOIO U3bATUS M3 IKCMyaTauuu
Bonpoc20 | Korga crtana ucnonb3oBaTtbcs nNpu paspaboTtke MO kackagHas mopenb | Bann
Ku?
1. B 70-x rogax XX Beka
2. B 80-x rogax XX Beka
3. B 90-x rogax XX Beka




Bonpoc 21 | CtaHgapTHbIM rpacdmyeckum oGo3HayeHMEM aKkTepa Ha pumarpammax | bann
MCNosib30BaHUA ABNSETCA
1. 2. 3. 4,
1
Bonpoc 22 | Kakaa guarpamMmma ucnonb3yeTcsi AnsA MopenupoBaHusA annapaTtHou | Bann
4acTU CUCTEMBbI, C KOTOpOoU cBA3aHo M10?
1. Hvnarpamma BapvaHTOB UCMOSb30BaHNS
2. Hunarpamma pasBepTbiBaHUS
3. Onarpamma KOMNOHEHTOB
4. Ounarpamma coctosHui
Bonpoc 23 | CtaHAapTHbLIM rpacmyeckum o6o3HaYeHUEeM OMmHOWeHUs1 pacwupeHuss | Bann
Ha guarpaMmmax Mcrnosib3oBaHUs siBNsieTcA
CMMOLUHOW NIMHUEN MeXAy aKTepOM U BapuaHTOM UCMOSb30BaHMWS
2. NYHKTUPHOWN NNHMEN CO CTPENKOM MEXAY aKTepoM 1 BapuaHTOM
NCNonb30BaHus, KOTopas MoMeYaeTcs KIto4eBbiM CIOBOM «extend»
3. CMIOLLHOW NUHNEN CO CTPENKOM B hOpMe He3aKkpalLEeHHOro TpeyronbHMKa
4, NYHKTUPHOWM NHMEN CO CTPESKOW MEXAY aKTEPOM 1 BapnaHTOM
MCMNOMb30BaHWs, KOTopas MoOMeYaeTcs KIYeBbIM CNOBOM «include»
Bonpoc 24 | KackagHasi Mmogesnb Henpuemriema npm Bann
1. Pa3paboTke HoBOW Bepcun yxe cyuiectaytowero MO
2. PeweHunn 3agay Hay4yHO-BbIYMCNINTENBHOIO Xapakrepa
3. lMoBTOpHOI pa3paboTke TMMNOBOro NPoayKTa
4, Mpwn pa3paboTke HOBOro CNOXHOro nioxo gopmanuaosaHHoro MO
Bonpoc 25 | Kakoe yTBepxaeHWe HeBepHO (OTHOCUTeNbLHO npumMmeHumocTu | Bann
cnvpanbHOW mMopaenwm)
1. OHa npegnonaraeT BO3MOXHOCTb 3BOJTHOLMUN XXM3HEHHOTO LiMKNa, pa3BuTne u
M3MEHEeHNe NPorpamMMHOro NpoaykTa
2. OHa no3BonsieT KOHTPONMPOBATh UCTOYHMKU NPOEKTHBIX PaboT n
COOTBETCTBYKOLUMNX 3aTparT.
3. OHa npoBoAuUT pasnuumsa mexgy paspaboTKor HOBOro NpoaykTa u
pacLumpeHmem (Unm conpoBOXAEHNEM) CYLLECTBYIOLLENO
4, OHa no3BonseT pelaTb MHTErPUPOBAHHbIE 3a4a4n CUCTEMHON pa3paboTku

Nrtorosas oneHka (o 5-6anpHOM MIKae)




Bapuant 3
Tect mo mucnuiuinHe «IlporpaMmMHasi HHKEHePHsD)

CryaeHr rpynnsl
Bonpoc 1 | Kakom  komuteT 3aHMmMaeTcsi  pa3paboTkom  ctaHgaptoB  no | Bann
pPagno3INeKTPOHUKE U INEKTPOTEXHUKE?
1. MexgyHapogHas opraHusauust no ctaHgaptusauumn (MCO, 1SO)
2. MexagyHapogHasa anektpotexHuyeckas kommcens (M3K, IEC)
3. Hw ogHa 13 aTnx opraHmMsauni
4. VIHCTUTYT NHXEHEePOB MO ANEKTPOHUKe 1 anekTpoTexHuke (IEEE)
Bonpoc 2 | MporpammHas nHxeHepus (Software Engineering) sBnsieTca otpacnbio Bann
1. WHdopmaTmrkm (computer science)
2. CuctemoTexHukn (system engineering)
3. CucrtemHoro nporpaMmmmnpoBaHus (system )
Bonpoc 3 | OCHOBHbIMM MNPUHUMNAMM KakKOM napagurmvbl nporpammupoBaHusi | Bann
ABNSAKTCA MHKaNCcynsauusi, HacneaoBaHue, nonumopduam?
1. MopgynbHOe nporpammMmpoBaHme
2. OBBLEKTHO-OPMEHTMPOBAHHOE NpOrpamMmMupoBaHme
3. MpouenypHO-OpMEHTMPOBAHHOE NpOrpamMmmMupoBaHme
4. Jlormyeckoe nporpammupoBaHve
Bonpoc4 | B ocHOBe CTPYKTYpPHOro noaxoga K pa3paboTke nporpamMHbIX cuctem | Bann
NeXuT
1. AnroputMmmnyeckasi 4eKOMNo3nums
2. O6beKkTHO-OpNEHTMPOBAHHASA LEKOMMNO3NLINS
3. PyHKUMOHaNbHasa 4eKoMMNo3nuuns
4. MpouenypHas goekoMno3nums
Bonpoc 5 | ®yHKUNOHaNbHbIE TpeboBaHus (functional requirements) K | Bann
nporpaMMHoOMy obecrne4yeHuto
onpeaensaT dyHKUMoHaneHocTk MO, koTopyto pa3paboTYnKM SOSKHbI
NOCTPOUTb, YTOObI NOfb30BATENM CMOITN BbINOMTHUTL CBOM 3a4a4n B pamKax
Gun3Hec-TpeboBaHui
9710 no cyulecTBy cneundmrKaumnsa BapuaHToB ucnonb3osaHus MO
9710 BbICOKOYpOBHEBbLIE TPEGOBaHMSA K 10, cogepxalliemy HECKONbKO Unu
MHOr0 B3aUMOCBSI3aHHbIX MOACUCTEM U MPUITOXKEHWN
Bonpoc 6 | Tpe6oBaHUA K NporpaMMHOMY oGecrneyeHuto — 3To Bann
1. OO6wme cBoncTBa, KOTOPbIMK AOIMKHO obnagaTe N0
2. CoBOKynHOCTb aTpMbyTOB, CBOMCTB 1nn kavecTs MO
3. CaolicTBa, KOTOpbIMM JOMKHO 06nagath MO ans ageksaTHOro onpefeneHus
hyHKLMIA, YyCIOBMI 1 OorpaHnyeHmn BeinonHeHus MO, a Takke o6bemoB
OaHHbIX, TEXHUYECKOro obecneyeHnst n cpefbl PYHKLNOHUPOBAHUSA
Bonpoc 7 | K kakomMy MoKasaTenio KayecTBa OTHOCATCA BpeMsi BbiMONHEHUs1 koaa, | Bann

3arpyeHHOCTb Mnpoueccopa, obbem Tpebyemon

OTKJIUKA U T.N.?

namdaTn, Bpewmsd

TecTnpyemocTb

OdekTnuBHOCTDL

HapexHocTb

HlwiNE

MobunbHOCTb




Bonpoc 8 | Kakue ctaHaapThbl Npu pa3paboTke UMEKOT cusly 3aKoHa? Bann
1. KopriopaTusHble
2. Otpacnesble
3. 'ocypapcTBEHHbIE
4. MexayHapoaHble
Bonpoc 9 | )KN3HEHHbIWN LMK NPOeKTa 3TO Bann
4. Habop o6b14HO nocnegoBaTenbHbIX a3 NpoekTa, KONMYeCTBO U COCTaB
KOTOpbIX onpegenseTcs NoTpebHOCTAMM ynpaBneHns MPOEKTOM
opraHusauven nnn opraHm3aumsiMv, y4acTBYHLLMMU B MPOEKTE
5. Habop B3anmocBsA3aHHbIX pecypcoB 1 paboT, 6rarogaps KOTOPbIM BXOAHbIE
BO30ENCTBMS NpeobpasyroTcs B BbIXOAHbIE pe3ynbTaThl
6. OnemeHT paboT npoekTa
Bonpoc 10 | B 6nok-cxeMe CBA3N 0603Ha4arTCs (Npu nekcurpaduyeckom obxoae) Bann
1. cTpenovkamm
2. NUHNSAMMN
3. NPSAMOYroNbHUKaMM
4, KpYy>KO4Kamm
Bonpoc 11 | |-gu3ainH (I-design, invention) - 3aTo Bann
1. OEKOMMOo3MLMs CTPYKTYPbl MporpaMmMHOro obecneveHums B Buae Habopa
hparMeHTOB NN KOMNOHEHT
2. CEMENCTBO apXUTEKTYPHbIX NpeacTaBneHnn, 6asnpyowmxcs Ha wabnoHax
3. CO34aHne BbICOKO-YPOBHEBOW KOHLEMLMWN, BUAEHNS TOrO, 4YTO 13 cebsa bynet
npeacTaBnsTb NPOrpamMMHasi CUCTEMA; AaHHbIM BUA An3alHa ABNseTcs
pe3ynbTaTtoM npouecca aHanusa TpeboBaHumn n nx TpaHcgopmaum B
noaxofbl K peanvsaumm
Bonpoc 12 | BbiGepuTe HeBepHOe YTBepXAeHUe Bann
1. [narpamma BaprMaHTOB MCMOMb30BaHUSA UCNONb3YeTCAa ANg onpeaeneHus
00LLMX rpaHUL, U KOHTEKCTa MogenuMpyemMor npegMeTHon obnacTtum Ha
HavanbHbIX 3Tanax NPOEKTUPOBaAHMS CUCTEMBI
2. Ounarpamma BaprMaHTOB MCMOMb30BaHMSA UCNONb3yeTcs AN
crneumdpuumnpoBaHmsa TpebyemMoro noBefeHus CyobekTa.
3. [unarpamma BapMaHTOB MCMNOMb30BaHMS UCNONb3YEeTCH Kak MCXOAHas
KOHLlenTyanbHasa Mogenb CUCTEMbI NS ee nocnenyLen getannsaumm B
dopme normyeckux n pusndecknx mogenemn
4, [unarpamma BaprMaHTOB MCMNOSb30BaHWSA ONpeaensaeT BHYTPEHHIOW CTPYKTYPY
cywHocTeln paspabaTbiBaeMon cucTemsl
Bonpoc13 | Kakue xapakTepucTUKM KayecTBa B Mmoaesnb kayectBa MakKona cBsizaHbl | Bann
¢ pyHKUuMoHupoBaHuem MNO?
1. KoppeKTHOCTb, HaAeXHOCTb, PYHKLMOHaNbHOCTb
2. ConpoBoxagaemMocCTb, OLEHNBAEMOCThL, TMOKOCTb
3. Mepencnonb3yemMocTb, MePEHOCMMOCTb, CMOCOOHOCTL K B3aMMOLENCTUBUIO
Bonpoc 14 | Kakont mMeTod TeCTUPOBaHUSI NO3BOSIsieT NPoBepUTbL CBA3U U cnocobbl | Bann
B3anmMopgencTBus (MHTepchencoB) KOMMNOHEHTOB APYr C APYyrom?
1. MopaynbHoe
2. MHTerpaunoHHoe TecTupoBaHue
3. MeTopg «YepHoro awimka»
4, CuncteMHoe TecTupoBaHue




Bonpoc 15 | Kakon BuA TeCTUpOBaHUSA NpoBepsieT NoBegeHUe cuctTeMbl Ha npeameT | Bann
yAOBIETBOPEHUA TpeboBaHMN 3aKka3ymka?
1. MHTerpaumoHHOEe TeCTUpOBaHmNe
2. MprnémoyHoe TecTnpoBaHme
3. ®PyHKUMOHaNbHOE TECTUPOBAaHME
4. YCcTaHOBOYHOE TECTUPOBaHUE
Bonpoc 16 | Mopaenb XXU3HEHHOro LUKNa - 3To Bann
4, CoBoKynHOCTb NpoLeccoB, paboT 1 3agad, BKoYawLwmx B cebst pa3paboTky,
aKcnnyaTaumio u conposoxgeHue M1,
5. CTpykTypa, cocTosiLas n3 npoLeccos, paboT 1 3agad, BKovyawLwmx B cebs
pa3paboTky, akcnnyartaumio n conpooxaeHue M1, oxeaTbiBatoLwas XnU3Hb
CUCTEMBbI OT YCTaHOBIEHNS TpebOBaHUN K HEW OO0 NpeKkpaLleHns ee
MCNOMb30BaHWs
6. HenpepbIBHbIV NPOLIECC, KOTOPbIA HAYMHAETCS C MOMEHTa NPUHATUSA
peLueHns 0 HeobXoaUMOCTH ero CO3AaHUs U 3akaH4YMBaETCH B MOMEHT €ro
MOMHOIO U3bATUS U3 IKCIyaTauuu
Bonpoc 17 | Kakaa mogenb XL He oTHocuTcA K (yHAamMeHTanbHbIM (B | Bann
COOTBETCTBMUN C MEXAYHaApPOAHbIMU CTaHAapTamu)?
5. KackagHas
6. MHKpemeHTHas
7. Mogenb 6bICTporo NPOTOTUNMPOBAHNS
8. 3BoOMNOLMOHHasA
Bonpoc 18 | Kakue npouecchol XL, MO He OTHOCATCA K OpraHM3auuoHHbIM? Bann
1. ConpoBoxaeHne
2. YcoBepLueHCTBOBaHME
3. YnpasneHue
4 ObyyeHune
Bonpoc 19 | Kakue gnarpammMbl OTHOCATCA K CTPYKTYPHbIM Anarpammam? Bann
a) OdmarpaMmma KOMMOHEHTOB
b) Ouarpamma knaccos
¢) Ouarpamma pasBepTbiBaHUS
d) Omarpamma COCTOSAAHWI
1. a) b)
2. a) d)
3. a)c)
4. b) d)
Bonpoc 20 | CtaHAapTHbIM  rpacmyeckum  obGo3HauyeHMeM  KOMMOHeHTa Ha | Bann
AuarpaMmmax siBnsieTcs
1. 2. 3. 4,
1
Bonpoc 21 | Y10 OTHOCUTCS K NOBEAEHYECKMM HOTaLMAM NPOEKTUPOBaHUA? Bann
1. Asbik UML (Unified Modeling Language)
2. Ounarpammebl «cyLHocTb-cBA3b» ERD (Entity-Relation Diagrams)
3. Ownarpammbl noTokoB gaHHbIX (Data Flow)




Bonpoc 22 | CtaHpapTHbIM rpadmyeckum o6o3HauYeHMeM oOmHoweHusi accouauuu | Bann
Ha guarpaMmmax Mcrnosib3oBaHus ABNsieTCcs
1. CNITOLLHOW NIMHUEN MEXAY aKTEPOM U BapuaHTOM UCMONb30BaHMs
2. NMYHKTUPHON NTIMHUEWN CO CTPENKOWN MeXay akTepoM N BapuaHTOM
NCMNONb30BaHWs, KOTopas MoMeYaeTcs KIo4eBbiM COBOM «extend»
3. CMITOLLHOW FIVHUEW CO CTPEeNnKon B POpMe He3akpaLleHHOro TpeyrofibHMKa
4. NYHKTUPHOWM NUHWEN CO CTPESIKOWA MEXAY aKTepOM 1 BapuaHTOM
MCMNoMb30BaHWs, KOTOpas MoOMeYaeTcs KI4eBbIM CNOBOM «include»
Bonpoc 23 | Kakass moaenb Xu3HeHHoro umkna MSF opueHTUpoBaHa Ha «Bexu» Bann
1. Microsoft Solution Framework (MSF)
2. Rational Unified Process (RUP)
3. Extreme Programming (XP)
Bonpoc 24 | Yto Takoe To4Yka KoHBepreHuum (bug convergence) Bann
1. Mpn ee 4OCTUKEHWUM CTAHOBUTCSI 3aMETEH CYLLLECTBEHHbIN MPOrpecc B
yCTpaHeHMM oWnBOK, TO eCTb CKOPOCTb YCTPAHEHWUS OLUMOOK HaYMHaeT
NPeBOCX0ANTb CKOPOCTb UX OOHaAPYKEeHS
2. OTO MOMEHT BpPEMEHM, KOrfa BrnepBble BCe BbISIBIEHHbIE OLLUOKU
0Kas3blBaloTCs YCTPaAHEHHbIMU
3. OT0 MOMEHT BpeMeHu, koraa paspabotka 10O 3aBeplueHa
Bonpoc 25 | Kakass nepeMeHHasi He BXOAUT B TPeYrofibHUK KOMNPOMUCCOB? Bann
1. Bpewms
2. 3apnnarta coTpygHWUKOB
3. Pecypchbl
4 BoamoxxHoCTU

Ntorosas oneHka (1o 5-6aIpHOIM IIKaje) )




Bapmuanr 4
Tect mo mucnuiuinHe «IlporpaMmMHasi HHKEHePHsD)
CryaeHr rpynunbl

Bonpoc 1 | Kakom  komuteT 3aHMMaeTcsi  pa3paboTkom  crtaHpgaptoB  no | Bann
pPagno3INeKTPOHUKE U INEKTPOTEXHUKE?
1. MexgyHapogHas opraHusauust no ctaHgaptusauumn (MCO, 1SO)
2. MexagyHapogHasa anektpotexHuyeckas kommcens (M3K, IEC)
3. Hw ogHa 13 aTnx opraHmMsauni
4. VHCTUTYT MHXEHEPOB MO 3NEKTPOHUKE 1 anekTpoTexHuke (IEEE)
Bonpoc 2 | lanTe onpeaeneHve napagurMmbl NporpaMmMmnpoBaHuA Bann
OTO COBOKYNHOCTb MAEW U NOHATUI, ONpeaensioLlasi CTUb HanucaHusi
nporpamm
370 HOBas Mofernb KOHCTPYMPOBaHNS NporpamMm 1 B3auMoaencTeus ee ¢
OaHHbIMU
9710 cemencTeo 0603HayYeHUI (HOoTaumin), pasgensatoLmx obmi cnocod
(MeToOMKy) peanuaaunii nporpamm
3710 cnocob pa3mbILLIIEHNS O KOMMBIOTEPHbIX CUCTEMAaX
Bonpoc3 | B kakMe roabl c¢ghopmupoeanacb KOHUENUWUA  CTPYKTypHoro | Bann
NPOEeKTUPOBaAHNA?
1. B 50-e rogbl XX Beka
2. B 60-e rogbl XX Beka
3. B 70-e rogbl XX Beka
4, B 80-e rogbl XX Beka
Bonpoc 4 | CyTb MHKancynsiuum B o6 bEKTHOM nogxoae Bann
1. OT0 npouecc nepeHoca YacTu 0OBHLEKTOB B ApYror Mogyrnb («Kancyny»)
2. OT0 npouecc oTaeneHnst Apyr OT Apyra aNeMeHToB 00bekTa, onpeaensioLwmx
€ro yCTpoNCTBO 1 NOBeAEHNE
3. CkpbITue getanen BHYTpEHHEN peanusaumm
Bonpoc 5 | Ckonbko BXOAOB B LIMKIT BO3MOXHO NPU HanucaHUn GroK cxemMbl? Bann
1. HeorpaHuyeHHOE KOnM4ecTBO
2. OavH
3. [Ba
Bonpoc 6 | Kakme xapakTepUCTUKU CUCTEMbI ONpenensaTcA HedyHKLMOHaNbHbIMKU | Bann
TpeboBaHUAMU?
1. JlerkocTb 1 NpocToTa UCNONb30BaHUS
2. O PEKTUBHOCTL M YCTONYMBOCTb K COOSIM
3. JlerkocTb nepemeLleHus
4, LlenocTtHocTb
5. Hu ogHa 13 nepeyvncrneHHbIX XapakTepucTmKk
6. Bce 13 nepeyncrieHHbIX XxapakTepucTuk
Bonpoc7 | Tpe6oBaHUA K NporpaMMHOMY oGecrneyeHuto — 3To Bann

O6uwme cBoncTBa, KOTOPbIMK AOIMKHO obnagaTk MO

CoBOKyNnHOCTb aTpubyTOB, CBOWCTB Mnu kavecTB 10

CsolicTBa, KOTOpbIMK AOMKHO obnagaTe MO onsa ageksaTHOro onpeaeneHus
yHKLMIA, YyCIOBMI 1 OrpaHnyeHmn BeinonHeHus MO, a Takke o6bemoB
AaHHbIX, TeXHUYeckoro obecneyeHnsi n cpedpl PyHKLUMOHMPOBAHUS




Bonpoc 8 | YTo Takoe npegmMeTHasi obnactb? Bann
Ta yacTb peanbHOro Mupa, KoTopas UMeeT CyLLEeCTBEHHOE 3HaYeHne unu
HenocpeACTBEHHOE OTHOLLIEHWE K NpoLeccy PYHKLMOHUPOBAHWSA NPOrpaMmel
HekoTopas abcTpakTHas eamHumua, kotopas obnagaet yHKUMOHANBHOCTbIO,
T. €. MOXET BbINOMHATb OonpeaenieHHble AeNCTBUS, CBA3aHHbIE C pPeLIEHNEM
NnocTaBNEHHbIX 3adad
OT0 YacTb NPOrpaMMHOro Koaa, koTopas npegnonaraeT NOCTPOeHne
nporpammHoro obecneyvenus (MO) n3 otaenbHbIX KOMMNOHEHTOB — (PU3NYECKN
OTAEenNbHO cyulecTByromnx Yacten MO, B3anmogencTeyoLNX Mexay cobomn
3710 Habop «UHTENNeKTyanbHbIX NAKeTOB NPOrpamMm»
Bonpoc 9 | Kakue cTtaHgapTbl B pa3paboTtke 10 ob6sa3aTenbHbl ANsl UICMONHEHUA? Bann
1. KopnopatusHbie (oTpacnesbie)
2. locynapcTBeHHble
3. MexgyHapoaHble
Bonpoc 10 | K kakoMy nokasaTesilo KayecTBa COOTHOCUTCHA COBOKYMHOCTb cBoucTB | Bann
NporpaMMHOro CpeacTBa, XapakKTepusywLllas ycunusi, Heobxoaumbie
OISl ero NpoBepKu nocrne npoBegeHusi Kakoro-nMb6o BUOoM3MeHeHus
1. MoObunbHOCTb
2. TectupyemocTb
3. OddekTnBHOCTL
4. HapexHocTb
Bonpoc 11 | BbiGepuTe Haumbonee To4YHOe onpepeneHue XWU3HeHHoro uwukna | bann
nporpamMmmMmHoro obecne4eHus
1. HenpepbIBHbINA NpoLecc, KOTOPbIA HAYUHAETCA C MOMEHTA NPUHATUSA
peLLeHns 0 HeOBXOANMMOCTM CO34aHUSA NPOrpaMMHOro obecnedeHms u
3aKaH4YMBaAETCH B MOMEHT €ro NOfIHOro U3bsATUSA U3 KcnnyaTaumm
2. Habop B3anmocBsA3aHHbIX paboT, KOTOpble NPeobpPa3yT UCXOAHbIE AaHHbIE
B BbIXOfHble pe3ynbTaThl
3. Mpouecc onpegeneHns Toro, 0TBeYaeT Nu TekyLlee COCTosHMe pa3paboTku,
OOCTUTHYTOE Ha AaHHOM 3Tane, TpeboBaHMAM 3TOro atana
4, Habop a3 (atanos, ctaguin) npoekta no cosganuio M0, B KOTOPbIX
BbINOJTHAKTCA OTAENbHbIE NPOLIECCHI, pa3buTble Ha onepaunn 1 3agayu
Bonpoc 12 | Mpu Mcnonb3oBaHUM KakoW MoAenu MOryT NposiBNATbLCA cnepyrowme | bann
ee HeJoCTaTKM:
1) HEeBO3MOXHO BEpPHYTbLCA Ha oaHy wnu ABe ¢das3bl Hasag, 4YTOObI
McnpaBuUTb KaKylo-nnb6o npobnemy;
2) wuvHTerpaumMs KOMIMOHEHTOB, Ha KOTOpPOM OObIYHO BbIfABAAETCA
Gonbluass 4YacTb OLWINOOK, BbINOJIHAETCS B KOHUE pa3paboTkKu, 4TO
CUNbHO YBeNM4YMBaeT CTOUMOCTb YCTPaHeHUA OLMnBoK?
1. KackagHasi mogenb
2. WTepaumoHHas mogenb
3. CnupanbHasa mogenb
4, V-06pa3Hasa mogenb
Bonpoc 13 | Kakue xapakTepuCcTUKU KayecTBa B MoAenb kayectBa MakKona cBsizaHbl | Bann
c BHegpeHuem MNO?
KoppeKTHOCTb, HaeXHOCTb, (OYHKLNMOHANBbHOCTb
2. ConpoBoXxaaemMocTb, OLLEHMBAEMOCTb, TMOKOCTb
3. Mepencnonb3yeMocTb, NePEeHOCMMOCTb, CNOCOBHOCTbL K B3aMMOLENCTBUIO




Bonpoc 14 | Mogenb 3penoctu (Capability Maturity Models - CMM) ncnonbayetcsa Bann
1. [nsa oueHnBaHUA 1 CoBEpPLUEHCTBOBAHWSI NPOLIECCOB NPOrpaMMHOM
WHXEeHepun
2. [nga onucaHve pe3ynbTaTMBHOCTU Npolecca paspabotku MO
3. [ns ynpaBneHusi npoueccom paspadotkm MO

Bonpoc 15 | Mpu ucnonb3oBaHWU KaKoro MeToda TeCTUpPOBaHUA Kod nporpammbl | Bann
HeAOCTYyNneH TeCTUPOBLUMKaAM?

MogynbHoe TecTpoBaHue
MeTopn «benoro swmkay
MeTopg «YepHoro awmka»
MeTton «Ceporo awmka»

Bonpoc 16 | Kakoh BuA TecTUpOBaHUSA MNpoBepsieT CTPYKTypy cuctembl Ha | Bann
pa3nuyHbIX Habopax AaHHbIX, a TaKkKe paboTy CMCTEMbl Ha Pa3fIMYHbIX
KOHdMrypaumsx annapartypbl 1 o60pyfoBaHNA?

1. VHTerpaunoHHoe TecTupoBaHmne

2. KoHdurypaumoHHoe TecTnpoBaHue
3. ®PyHKUMOHaNbHOE TECTUPOBaHME

4, CTtpecc-TecTnpoBaHue (Harpy3o4Hoe)

Bonpoc 17 | Korga cTana aKTMBHO WCMNOMb30BaTbCA nNpu paspabotke MO | Bann
cnupanbHasa mogenb XL ?

B 70-x rogax XX Beka
2. B 80-x rogax XX Beka
3. B 90-x rogax XX Beka

Bonpoc 18 | Kakaa pmarpamma wucnonb3yeTcA ANs MoaenupoBaHusi noBepeHus | bann

CUCTEMBI?
Ounarpamma cocTosHui
HOwvarpamma passepTbiBaHUSA
Onarpamma KOMNOHEHTOB
[wnarpamma knaccos

Bonpoc 19 | Kakue gnarpammMbl OTHOCATCA K CTPYKTYPHbIM Anarpammam? Bann
[wnarpamma KOMMNOHEHTOB
[wnarpamma knaccos
[wnarpamma passepTbiBaHUA
[dnarpamma cocToaHun

1. a) b)
2. a) d)
3. a)c)
4, b) d)
Bonpoc 20 | CtaHAapTHbIM  rpacgmyeckum  obGo3HauyeHMeM  KOMMOHeHTa Ha | Bann

Avarpammax AsnsdaeTtcs

1. 2. 3. 4.

1




Bonpoc 21 | CtaHgapTHbIM  rpacmyeckum  o6oO3HauyeHMeM BbluucnuTensa Ha | bann
AuarpaMmmax pasBepTbiBaHUA ABNSAETCS
1. 2. 3. 4,
_—
Bonpoc 22 | CtaHAapTHbIM rpadmyeckuM 06O3HAYEeHUEM OMHoWeHuUs1 eknroYeHuss | Bann
Ha guarpamMmmax Mcrnosib3oBaHus ABNsieTcA
1. CMJIOLLHOW NMMHUEW MEXAY aKTEPOM U BapuaHTOM MCMONb30BaHNS
2. NMYHKTUPHON NTMHUEWN CO CTPENKOWN MeXAy akTepoM 1 BapuaHTOM
NCMnonb30BaHus, KoTopas moMeYaeTcsl KIoveBbiM CIOBOM «extend»
3. CMMOLUHOWM NUHMEN CO CTPENKOM B popMe He3akpalleHHOro TpeyronbHuka
4, NYHKTUPHOWM NHMEN CO CTPENKOW MEXAY aKTEPOM 1 BapuaHTOM
MCMNOMb30BaHNsl, KOTOpas MOMeYaeTcs KIYeBbIM CNOBOM «include»

Bonpoc 23 | Y10 Takoe TouKa AOCTUXKEHUSA HYNA (zero-bug bounce) Bann
Mpn ee 4OCTUXKEHWUM CTAHOBUTCSI 3aMETEH CYLLLECTBEHHbIN MPOrpecc B
yCTpaHeHMn ownboK, TO eCTb CKOPOCTb YCTPAHEHUS OLUMOOK HauYMHaeT

NpPeBOCXOANTb CKOPOCTb UX OBHapYKeHUs
OTO MOMEHT BpEMEHM, KOrja BrnepBble BCE BbISIBIIEHHbIE OLLMOKK
0Ka3blBalTCSl YCTPAHEHHBIMU
3OT0 MOMEHT BpeMeHu, korga paspabdoTka MO 3aBeplue
Bonpoc 24 | C Kakoh ponbio Hemnb3si COBMelaTb TecTupoBaHue? Bann
PaspaboTtuuka
BusHec-aHanuTuka
MeHepxepa npoekTta
Penns-meHepxepa
Bonpoc 25 | B kako Mopgenu XL MO kaxAabli BUTOK npeacTtaBnsieT coboun dasy | bann
pa3paboTkun?
1. KackagHowm
2. CnupanbHon
3. WTepaLumoHHon
4, V-o6pa3sHom

Ntorosas oneHka (10 5-6aIpHOIM IIKaje) )
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