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JlabopaTopHasi pa6ora Ne 1
«BBenenue»

Lenb paboThI: 3HATH OCHOBHBIE MOHSATHSI TPOTPAMMHON UHKEHEPUH

1. Kparkue TeopeTHyecKue CBEICHUS

[Ipobnema. Ha mnepBbIX 3Tamax CTAHOBJIEHUS MPOTPAMMHOM HHXKEHEPUH
(maxke Korma oOHa TakK €Ille He Ha3blBaJach) OBLIO OTMEUYEHO, YTO BBICOKAs
CTOMMOCTh TPOrpaMM CBsi3aHa C pa3pa0OTKOW OJMHAKOBBIX (MJIM ITOXOXHX)
(parMeHTOB KOJila B Pa3IMYHBIX MporpaMmax. BbI3BaHO 3TO OBUIO TEM, 4YTO B
pa3IMYHBIX IporpaMMax Kak 9acTH 3THX MPOrpaMM PEIlaIvcCh OAMHAKOBBIC (WM
MOXO0JKUE) 3aJIa4M. PEIICHNE HeTMHEHHBIX YPaBHEHUH, pacyeT 3apab0oTHON TIATHI,

Hcnonb3oBaHne mnpu CO3MAaHUMA HOBBIX IMPOTPAMM pPAHEE HANMCAHHBIX
(parMeHTOB CYIWIO CYIIECTBEHHOE CHUKEHHUE CPOKOB U CTOMMOCTH pa3pabOTKH.

MonaynpHOE  HpOrpaMMHpOBaHHe. | JIaBHBIA  NPUHIUII ~ MOJYJIBHOTO
MPOTrPaMMUPOBAHUSL COCTOSUT B BBIJICICHUM TaKUX (PparMeHTOB U O(POPMIIEHUU KX
B Bujae Moxayied. Kaxnaplii Moaynap cHaOXajlcs OINHUCaHWEM, B KOTOPOM
YCTaHaBJIMBAIUCH MpaBUJIA €T0 UCMOJb30BaHus — untepdeiic monyns. Marepdetic
3a7aBaJl CBA3U MOJYJSL C OCHOBHOM MPOTrPaMMOM — CBSI3M MO JAHHBIM WM CBSI3U 110
ynpaBieHuto. [Ipry 3TOM BO3MOXHOCTH TMOBTOPHOTO HCIOJIB30BAaHUS MOJYJIEH
ONpeAEsAIach KOJWYECTBOM M CIOKHOCTBIO 3THX CBA3€H, WIM HACKOJIBKO 3THU
CBSI3M YJaJIOCh COTJIACOBBIBATH C OPraHU3alMEN JAHHBIX U YIPABICHUS OCHOBHOU
nporpamMmbl. Hanbonee mnOpocTbiIMU B 3TOM OTHOIIEHUM OKa3aluCh MOAYJHU
pelIeHrs MaTeMaTUYECKUX 3a/1a4: pelIeHUs YPaBHEHUH, CUCTEM YpaBHEHUH, 3a/1a4
ontuMmu3anuu. K HacTtosmeMy BpEMEHM HAKOIUIEHBI M YCIICIIHO HCMOJIb3YHOTCS
OoJpIIMe OMOINOTEKH TAKUX MOYJICH.

JInss MHOrMX JpYruX THUIIOB MOJYJEH BO3MOXHOCTh HMX ITOBTOPHOIO
UCIIOJIb30BaHUsl OKa3ajach MNpOOJIEMATUYHOM B BHUIY CIOXKHOCTH HMX CBSI3€H C
OCHOBHOM Nporpammoint. Hampumep, Mo1yJib pacuera 3apniaThl, HAITMCAHHBIA JJIs
OIHOW (PUPMBI, MOXKET HE MOJOUTH ISl IpYyrou, T.K. 3apruiaTta B 3THX (pupmax
PaCcCUMTHIBAECTCS HE BO BCEM OAMHAKOBO. [[OBTOpHOE MCITOIB30BAHUE MOAYJIEH CO
CJIO’KHBIMU MHTEpdericamMu SIBISETCS JOCTATOUYHO aKTyalbHOU U Mo cel JeHb. s
ec pelieHus pa3padaThIBAIOTCs CHeHATbHBIC GOPMBI (CTPYKTYPBI) MPEICTABICHHS
MOJyJIe U OpTaHU3alNU UX UHTEPPEHCOB.

Poct cioxHocTr niporpamm (CTpYKTYpHOE MTPOrpaMMHPOBAHNE)

[Tpo6nema. Crnemyromumii 3Tanm Bo3pacTanusi croumocTu 1O ObLT CBsI3aH C
MEepPexXo/IoM OT pa3pabOTKH OTHOCUTEIBHO MPOCTHIX MpOrpaMM K pa3pabdoTke
CJIOKHBIX TPOTPaMMHBIX KOMIUIEKCOB. K 4YHCIy Takux CHOXHBIX MPOrpaMm
OTHOCSITCSI: CHCTEMBI YIPABICHUS KOCMUYECKUMU OOBEKTaMH, YIpaBIeHUs
00OpPOHHBIM KOMILIEKCOM, aBTOMATU3alMKU KPYITHOTO (PUHAHCOBOTO YUPEKICHUS U
T.1. CI0KHOCTh TAKUX KOMIUIEKCOB OLICHUBAJIACH CIAEAYIOIINMU IMOKA3aTEIAMU:

bosnbiroi 00beM kojia (MUJLIHOHBI CTPOK)

bouiblioe K0m4ecTBO CBA3€M MEXKy IIEMEHTAMH KOJ1a

Bosbioe KormuecTBO pa3paboTIHKOB (COTHU YEIIOBEK)

Bosbioe KoIM4ecTBo Mmosib3oBaTeliei (COTHH U THICSIH)



JInuTenbHOE BpEMSI UCIIOIb30BAHUS

JIns TakuxX CIOXKHBIX NPOTPAMM OKa3ajloCh, YTO OCHOBHAs 4YacTb UX
CTOMMOCTH TMPUXOJUTCS HE HAa CO3JaHUE MPOrpamMM, a Ha HUX BHEAPEHUE U
3KcIuTyaTanuo. 1lo aHamoruu ¢ mMpOMBINUIEHHOW TEXHOJIOTHEN CTAIW TOBOPUTH O
KU3HCHHOM LHKJE€ NIPOTPAMMHOIO TMPOAYKTA, KaK O IMOCIEI0BATEIbHOCTH
OMPENICNICHHBIX H3TaNoB. 3Tana MNPOCKTUPOBaHUs, pa3pabOTKH, TECTUPOBAHUS,
BHEAPEHUSA U COTPOBOKICHHUS.

CTpykTypHOE MPOrpaMMHpPOBAHHE. IDTAIl COMNPOBOXKACHUA HPOTPAMMHOIO
KOMILIEKCA BKJIFOYaN JEUCTBUS MO MCIPABICHUIO OMIKUOOK B paboTe MpOrpaMMbl U
BHECEHUIO WM3MEHEHUHW B COOTBETCTBUU C HW3MEHUBIIMUMUCA TpPeOOBaHUIMU
nojib3oBateniei. OCHOBHAas TpHYMHA BBICOKOH croMMOCTH (a TIOpoH W
HEBO3MOKHOCTH BBITIOJTHCHHS) dTala COMPOBOXKICHUS COCTOSUIA B TOM, 4YTO
MpOorpaMMbl ObUTH TIJIOXO CHPOEKTHUPOBAHBI — JOKYMEHTAIMs Oblja HE MOHSTHA U
HE COOTBETCTBOBaJIa MPOrPaMMHOMY KOJAY, @ CaM MPOTPaMMHBIN KoJl ObLI OYEHb
CIOKeH W 3amyTaH. HyxHa TexXHOJIOTHs, KOTopas OOECHEeUHT «IIPaBUIbHOE»
MpPOCKTUpPOBaHHE W  KoaupoBaHue. (OCHOBHbIE MPUHIMIBI  TEXHOJOTUU
CTPYKTYPHOT'O MMPOEKTUPOBAHUS U KOAUPOBAHUS:

Hucxopasimee ¢GyHKIMOHAIBHOE MPOEKTUPOBAHUE, MPU KOTOPOM B CHUCTEME
BBIJICJISIFOTCSL  OCHOBHBIE  (DYHKIMOHAJbHBIE TOJCUCTEMBI, KOTOPbIE IOTOM
pa30MBAIOTCS HA MMOJACUCTEMBI U T.J. (IPUHITUI «pa3Ieiisaii U BIACTBYIO»)

[IpumeneHnue  crneUUaNbHBIX  SI3BIKOB  MPOCKTUPOBAHUS U CPEJNCTB
aBTOMAaTHU3AIMU UCTIOIb30BAHUS ITUX S3BIKOB

JlucuumniavHa  MPOEKTUPOBAHMS M pa3pabOTKHU:  IUIAHUPOBAHUE U
JOKYMEHTHPOBAHUE TMPOEKTa, MOAAECPKKA COOTBETCTBHE KOJA MPOCKTHOU
JOKYMEHTaILIUU

CrtpykrypHOE KOAUpOBaHue 6e3 goto

2. [Topsmox BeITIOIHEHUS pa0OTHI M COJIEPKAHKE OTYETa
[TopsiaoK BBITIOIHEHUSI PAOOTHI:
1) OcHOBHBIC TTOHATHSI POTPAMMHON HH)KCHEPHUH.
2) IIporpamma, mnporpaMMHOEe oOOECICUYCHHEe, 3aJadydl W TPHIOKCHUS.
TEXHOJIOTUYECKHUE U (YHKIIMOHAIbHBIC 3a/1a4u.
3) Ilporecc co3maHusi MPOrpaMM: MOCTAHOBKA 3ajayd, aJlrOPUTMH3AINS,
MpOrpaMMHPOBAHUE.
4) [ToHsiTHE TIPOTPAMMHOTO TPOIYKTA.
5) XapakTepucTHKa MPOTPAMMHOTO TTPOAYKTa U €ro CHEIU(HUKA.
6) [IlokasaTenu KadecTBa MPOIPAMMHOTO TMPOAYKTAa. MOOWIBHOCTB,
HAJIEKHOCTh, 3PPEKTUBHOCTD, JIETKOCTh MPUMEHEHUS, MOAUPULIIUPYEMOCTD
1 KOMMYHHKaTUBHOCTb.
CoaepxaHue oT4era:
1) tenb padOTHI.
2) 3a71aHKe Ha J1abopaToOpHYIO paboTy JUIsl CBOCTO BapHAHTA.
3) aJITOPUTM peIraeMoro 3aJaHus ¢ HEOOXOIUMBIMH ITOSICHCHHSIMH.
4) BBIBOJIBI 11O padoTe.



3. KoHTposbHBIE BOTIPOCHI

1) OcHOBHBIC TTOHATHSI POTPAMMHON MH)KCHEPHUH.
2) Iloka3zaTenu KayecTBa MPOTrPaMMHOTO TIPOIYKTA.



JlabopaTopHasi pa6ora Ne 2
«Mogenu u npoduau KU3HEHHOTO [IUKJIA TPOrPAMMHBIX CPEICTBY

Lenb paOoThI: 3HATH MOJIETU U TPOQPUIN KUZHEHHOTO IUKJIA MPOTrPAMMHBIX
CPEACTB

1. Kparkue TeopeTHieckue CBEICHUS

[Ipuy co3gaHum W CONPOBOXKIEHUU  CIOXKHBIX,  PacHpeesICHHBIX,
tupaxupyembix I[IC TpeOyercs rubOkoe QopMHpoBaHHE U TMPUMEHEHUE
rapMOHU3UPOBAHHBIX COBOKYMHOCTEH 0a30BBIX CTaHAAPTOB W HOPMATHUBHBIX
JIOKYMEHTOB Pa3HOTO YpOBHS, BBIJICJICHWE B HUX TpeOOBaHUN U pEKOMEHIAIUH,
HE0O0X0UMBIX 11t 3G (PEKTUBHON peann3ani KOHKPETHBIX PyHKIMM cucteM. s
yHU(DUKAIUK W PETIaMEHTHUPOBAHUSL pealiu3allid ATUX (DYHKIUNA COBOKYMHOCTHU
0a30BbIX CTAHAAPTOB JOJDKHBI AJaNTUPOBATHCS M KOHKPETU3UPOBATHCS B
MPOrpaMMHON MHXXEHEPUU MPUMEHHUTEIBHO K OMpPEEICHHBIM KJlacCaM MPOEKTOB,
ux (QyHKUUMA, TPOIECCOB U KOMIIOHEHTOB. B CBSI3M ¢ ATUM BBIACIWIOCH U
c(hopMUPOBaATIOCH NOHITUE «ITPOPUIS CTAHIAPTOB», KAK OCHOBHOTO MHCTPYMEHTA
(YHKIIMOHAIBHOUN CTaHAAPTU3ALINH.

[Ipo¢unp  craHZAapTOB — 3TO  COBOKYIHOCTH  HECKOJBKUX (WM
MOJIMHOKECTBO ~ OJIHOTO) 0a30BBIX CTaHAApTOB (M JAPYrUX HOPMATHBHBIX
JOKYMEHTOB) €  YETKO  ONPEACICHHBIMH W  TapMOHU3HPOBAHHBIMHU
MOAMHOKECTBAMHM  00sI3aTE€NbHBIX W (PAaKyJIbTaTUBHBIX  BO3MOXKHOCTEH,
MpeAHa3HAuYCHHAs U1 pealu3alu 3aJaHHOW (YHKIMU WIM Tpynmnbl (QYHKIUH.
OyHKIMOHABHAS — XapakTepucTUKa (3aJaHHBIH  HAaOOp (QYyHKIHIA) OOBEKTa
CTaHJAPTU3ALMH SIBJISAECTCS UCXOAHOU 1Ji1 OPMUPOBAHUS U PUMEHEHUS TPOPUIIS
3TOro 0o0beKTa WM Tmpoiiecca. B mpodusie BBIIEHAIOTCS U YCTAHABIMBAIOTCS
JonycTuMble (aKyJlbTaTUBHBIE BO3MOXHOCTH U 3HAYCHUSI MAapaMETPOB KaxKJIOTO
0a30BOro CTaHJapTa W/WIM HOPMATHUBHOI'O JOKYMEHTA, BXOSIIErO0 B MPOQUIIb.
[Ipopuns He MOXET MNPOTUBOPEUUTH HCIOIB30BAaHHBIM B HeM 0a30BbIM
CTaHJapTaM U HOPMATUBHBIM JIOKYMEHTaM.

OH [0MKEeH UCNoJb30BaTh (PaKkyJIbTaTUBHBIE BO3MOXXHOCTH W 3HAYCHUS
napaMeTpoB B Mpelaesiax JIONYCTUMbIX, BBIOpAHHbIE U3 AJIbTEPHATUBHBIX
BApUAHTOB.

Ha 6a3ze ogHOW W TOM XK€ COBOKYMHOCTH Oa30BBIX CTaHIAPTOB MOTYT
(dbopMupOBaThCA U YTBEPKIATHCS pa3iMUHble NMPOQUIN JUIsl pa3HBIX MPOEKTOB U
chep npuMeHEHHUs. OTH OrpaHHYEHHUs 0a30BbIX JOKYMEHTOB HpoPuisi U uX
rapMOHM3allMsl, MPOBEJICHHAs pa3paboTyukamMu Ipoduiisi, TOKHBI 00eceunBaTh
KaueCTBO, COBMECTHMOCTh W KOPPEKTHOE B3aWMOJICHCTBUE KOMIIOHEHTOB
CUCTEMBI, COOTBETCTBYIOMINX MPO(DUITIO, B 3aIaHHON 00JaCTH €ro MPUMEHEHUS.

OCHOBHBIMH LEISIMU TIPUMEHEHUs Mpoduiied CTaHAApTOB IMPHU CO3AaHUU U
npuMmeHennu [1C saBastoTes:

CHUKEHUE TPYIOEMKOCTH, JIUTEIbHOCTH, CTOMMOCTH U YIYUYIIEHUE APYTUX
TEXHUKO-PKOHOMHYECKUX TOKa3aTeJed MPOEKTOB CHCTEM U  KOMILUIEKCOB
porpamMm;



MOBBIIIICHUE KayecTBa pa3paldaThbIBAEMBIX WM MPUMEHSIEMBIX MOKYITHBIX
komnoHeHToB u [IC B 1ieioM npu ux pazpaboTke, NpUOOPETEeHNH, IKCIUTyaTalluu U
CONPOBOXK/CHUH;

obecnieuenune pacmupsiemoct [IC mo Habopy mnpukIagHBIX (QYHKIUN U
MacIITaOUpPyEMOCTH B 3aBUCUMOCTH OT Pa3MEPHOCTH PElIaeMbIX 3a/1a4;

nojjep>kka (PyHKIMOHAIBHOW MHTErpallud B CHCTEMax 3ajad, paHee
pelaBIIUXCs pa3iesibHO;

oOecrieueHUE TMEPEHOCUMOCTH TMPOrPaMM U JIaHHBIX MEXKIY pa3HbIMU
anmnapaTHO-IIPOrpaMMHBIMU IJIATPOPMaAMHU.

CocrosiHMe ¥ pa3BUTUE CTaHAAPTU3ALUM B O0JIACTH  MPOTPAMMHOM
WHXKCHEpUU  XapaKTEepU3yeTcsi  CICAYIOIIMMU  OCOOCHHOCTSIMH,  KOTOpbIC
HEO0OXO0JMMO YUYHUTHIBATh MPU (HOPMUPOBAHUM U TPUMEHEHUU NPODUIICH:

HECKOJIbKO COTE€H pa3pab0TaHHBIX MEXAYHApOAHBIX U HAIMOHAIBHBIX
CTaHJAPTOB HE TMOJHOCTBIO W HEPAaBHOMEPHO MOKPHIBAIOT MOTPEOHOCTH B
CTaHJApPTU3AlMU OOBEKTOB W TMPOLIECCOB CO3JaHUS U TMPUMEHEHUS CIOKHBIX
CUCTEM, MPOTPAMMHBIX CPEJICTB U UX KOMIIOHEHTOB,;

Oonplllass JUIUTENBHOCTh  Pa3padOTKH, COTJIACOBAaHUSI U YTBEPKICHUS
MEXIYHAPOJHBIX M HAIMOHAJIBHBIX CTaHAapTOB (3—5 JieT) NMPUBOIUT K HX
KOHCEpBaTU3My, a TakXe K XpOHHYECKOMY OTCTaBaHHIO TpeOOBaHHN U
pEKOMEHAAIMN 3TUX JOKYMEHTOB OT COBPEMEHHOIO COCTOSIHUSI TEXHUKH U OT
TEKYIIHUX MOTPEOHOCTEN MPAKTUKU U TEXHOJIOTUU CO3/IaHUS CIOKHBIX CUCTEM;

ctaHgapTel coBpeMeHHbIX [IC JOJKHBI. yUUTHIBaATh HEOOXOJIUMOCTH HUX
MOCTPOCHHUSI KaK OTKPBITBIX CHUCTEM; OOECNeYuBaTh PACHIUPSIEMOCTh MpHU
HapallMBaHUM WJIM WM3MEHEHUHM BBINOJHIEMbIX (PYHKIMM;, MNEPEeHOCUMOCTh
MPOTPaMMHBIX CPEACTB M JAHHBIX CHCTEM MEXIy pa3HbIMH ammnapaTrHo-
MpOrpaMMHBIMU TUIATPOpPMaMU;

2. [Topsimox BeITIOIHEHHSI pa0OTHI M COZIEPKAHKIE OTYETA
[TopsiaoK BBITIOIHEHUSI PAOOTHI:
1) TToHsTHE KU3HEHHOTO IMKJIA TPOTPAMMBI M €TI0 JTallbl.
2) AHanu3 TpeOOBaHHI K IpOrpamMme.
3) Onpenernenne creupUKAIIN IPOTPAMMBI.
4) IlpoekTHpoBaHHE. KOJIUPOBAHWE. TECTHPOBAHHME. OIKCILTyaTallus.
CONPOBOXK/ICHHUE.
5) XapakTepuCcTHKa 3TaNoB )KU3HCHHOTO ITUKJIa IPOTPaMMBI.
6) OCOOCHHOCTH CO3/IaHuUs TIPOTPAMMHOTO MPOJTYKTA.
7) DTarnbl )KU3HEHHOTO IIMKJIa IIPOTPAMMHOTO MTPOIYKTA U €ro CHEIH(HUKa.
8) OcobeHHOCTH pa3paObOTKK MPOTPAMMHOTO TTPOIAYKTA.
CoaepxaHue oT4yera:
1) enb padOTHI.
2) 3aJ1aHKe Ha JJA0OpaTOPHYIO pabOTy JUIsl CBOCTO BapHAHTA.
3) aJITOPUTM perraeMoro 3aJaHus ¢ HeOOXOUMBIMH ITOSICHCHHUSIMH.,
4) BBIBOJIBI 11O padoTe.

3. KoHTposbHBIE BOMPOCH



1) TloHsATHE S>KM3HCHHOTO IIMKJIA MPOrpaMMbl M €ro JTallbl. aHAIH3
TpeOOBaHUIi K IporpaMMme.
2) DTarnbl )KU3HEHHOTO ITUKJIa IIPOTPAMMHOTO MPOIYKTA U €ro CHEeIU(HUKA.



JlabopaTopHasi pa6ora Ne 3
«Moaenu 1 npoueccsl ypaBiICHUH IPOEKTaMU NPOTPAMMHBIX CPEACTB»

llens paOoOTHI: 3HATH MOJIETM U TPOIECCH YIPABICHUH MPOEKTAMHU
MPOrPAMMHBIX CPEJICTB

1. Kparkue TeopeTHieckue CBEICHUS

Hasnauenne meromonorun CMM/CMMI — cucreMsl ¥ MOIEIH OLIEHKU
3pEJIOCTH — COCTOMT B MPEJAOCTABICHUH HEOOXOIUMBIX OOIIUX PEKOMEHIAIUN U
MHCTPYKIMK mpeanpustusiM, npousBoasmuMm [IC, no BwIOOpY cTpareruu
COBEPILICHCTBOBAHHUS KAa4E€CTBa MPOLECCOB U MPOAYKTOB, MyTEM aHAIU3a CTEICHU
UX TMPOU3BOJACTBEHHOW 3pEIOCTU U OIlleHHWBaHUS (HaKTOpPOB, B HAMOOJbIIEH
crenneHn Bimsommx Ha kadectBo JKI[ IIC, a Takxe mocpencTBOM BbIICICHUSA
MPOIIECCOB, TpeOyrommx MojaepHuzanuu. JlJis JOCTHKEHHS  yCTOMYUBBIX
pe3yJIbTaTOB MNPOTPAMMHOM HWHXKEHEPUM B IPOLECCE Pa3BUTHUS TEXHOJOTHUU H
OpraHu3anuy ympasieHus xu3HeHHbIM mukioM [IC B cranmapre 1SO 15504:1-9
PEKOMEHIyeTCSI HMCIOJIb30BaTh JBOJIOIMOHHBIM MyTh, KOTOPBIA IO3BOJIAET
COBEPIICHCTBOBATh U MOCTENEHHO MOBBIIATH KAYECTBO MPOLIECCOB U MPOIYKTOB,
BCKPBIBATh MPEUMYLIECTBA U HENOCTATKU npeanpustus. B meromonornn CMM
BBIJICJICHBI MATh YPOBHEH 3pPENIOCTH, PACKpbIBAEMbIE B 3TOM CTaHAapTe Je-(pakTo
(puc. 3.1). Bujpl AeSITeIbHOCTH JJIs BRICOKMX YPOBHEH 3pelIOCTH B COOTBETCTBHUU C
CMM B ctanmapte AensTcs Ha 0a3oBbie U oOmmue. ba3oBbie BUIBI IESITEILHOCTH
SABJISIIOTCSI 00S13aTENIbHBIMU U CTPYIIHUPOBAHBI B MSITh KAaTETOPHUIl: KOHTpaKTHas;
VH)XCHEPHAsA; YNPaBJICHUYECKAs; BCIOMOraTelibHAas; OpPraHU3allMOHHAas. Y POBHHU
3pENOCTH  XapaKTEPU3YIOTCS  CTENMEeHbIO  (popMalM3aluM,  aJEKBATHOCTHIO
M3MEpPEHUSI U JOKYMEHTHpoBaHusa mnpoueccoB u npoaykro XKII IIC, mmporoii
MPUMEHEHUSI CTaHJIapTOB U MHCTPYMEHTAJIBHBIX CPEJICTB aBTOMAaTH3alUu padorT,
HaJU4YUeM U MOJHOTOM peann3auuu (YHKIHUI CUCTEeMOW OOecleueHHs] KauecTBa
TEXHOJIOTMYECKUX MTPOLIECCOB U UX PE3YJIBTATOB.

Onucanne mpoueccoB XKI[ IIC B CMM cdokycupoBaHO Ha MO3TAIHOM
ONPEAEIEHUN PEAIBHO JOCTUTAEMbIX PE3YJIbTATOB U HA OLICHUBAHWH KadyeCTBA MX
BBINOJIHEHUSA. KadecTBO MpoOLECCOB 3aBUCHUT OT TEXHOJOTHMYECKOM Cpelbl, B
KOTOPOM OHH BBINOJHSIOTCA. 3pEOCTh MPOLIECCOB — 3TO CTENEHb HX
YIPaBISIEMOCTH, BO3MOHOCTh IMO3TANTHOMW KOJIMYECTBEHHOM OIIEHKM KadecTBa,
KOHTposiupyeMocT U 3ddexTuBHOCTH pe3yinbTatoB (cM. puc. 3.1). Moxenb
3pEJIOCTH MOPEANPHUATHS TMPEACTaBISIET CO00M METOIMYECKHI HOPMATHBHBIN
Martepuall, ONpeaeNaionui MpaBuiia Cco3laHus U (PYHKIHMOHUPOBAHUS CUCTEMBI
yIpaBiieHUus XU3HEHHbIM LHKIOM [IC, MeToasl M cTaHAapThl CUCTEMATHYECKOTO
MOBBIIIEHUST KYJbTYpbl U KauecTBa MPOU3BOACTBA. PocT 3penoctu obOecrnieunBaet
MOTEHIIUAJIbHYI0 BO3MOXKHOCTh BO3pacTanusi 3((PEKTUBHOCTH U COTIACOBAaHHOCTHU
WCIIOJIb30BAHUS IMTPOLECCOB CO3JAHUsI, CONPOBOXKACHUA W OLCHHBAHHS KadyeCTBa
koMmroHeHTOB U IIC B nenom. PeanbHOE MCMOJIB30BaHUE PErIaMEHTUPOBAHHBIX
MPOLECCOB IMPEAINONAaracT MO3TANHbIM KOHTPOJIb H JOKYMEHTUPOBAHUE UX
XapaKTepUCTUK KadecTBa. Ha mnpennpustsx, AOCTUTIIMX BBICOKOTO YPOBHS
3penoctH, GopmanuzoBanHubie mporecchl JKII [IC momkHBI TpUHUMATH CTATyC



CTaHJapTa, (PUKCUPOBATHCS B OPraHU3ALMOHHBIX CTPYKTYpax U OMNPEACNATh
MPOU3BOACTBEHHYKD TAaKTHUKy W  CTPAaTE€TMI0  KOPHOPATUBHOM  KYJIbTYPBI
MIPOM3BOJCTBA U CUCTEMBI oOecrieueHus kauectna [1C.

VYposenb 1 — Hawaneubeiii. MaccoBbie pa3pabotku mnpoektoB [IC
XapaKTEPU3YIOTCS OTHOCUTEJIBHO HEOOJBIIUMH pa3MepaMu MporpaMMm B
HECKOJIBKO TBICSY CTPOK, CO3/1aBAEMbIX HECKOJBKUMH crenuaiuctamu. OHu
MPUMEHSIOT TpOoCTeHIre HeOpMaIM30BaHHBIC TEXHOJOTHH C HMCIIOJIb30BAHHEM
TUMOBBIX MHCTPYMEHTAJIIBHBIX KOMIIOHEHTOB OINEPALMOHHBIX cUCTEM. OCHOBHBIE
npouecchl JKI[ [IC Ha 3TOM ypOBHE HE PErIaMEHTUPOBAHBI, BBIMOJHSIOTCS HE
COBCEM YIOPSAIOYEHHO W 3aBUCIAT OT HEKOOPJAMHUPOBAHHBIX WHIWBUIYaJIbHBIX
YCUJIMM U CBOMCTB OTAEIBHBIX CIECHUAIMCTOB. YCHEX MNPOEKTA, Kak IPABUIIO,
3aBUCUT OT DHEPrUYHOCTH, TAJIAHTA W ONbITa HECKOJbKUX PYKOBOAUTEIEH U
ucnosHutener. Ilpomeccbl Ha TEpBOM  ypOBHE XapaKTEPU3YIOTCS CBOECU
HENPEICKA3yEMOCTBIO MO TPYJIOEMKOCTH M CPOKaM B CBSI3M C TE€M, YTO UX COCTaB,
HAa3HAYEHUE W TMOCJIEAOBATEILHOCTD BBIMOJHEHUS MOTYT MEHSTHCS CIy4alHBIM
00pa3oM B 3aBUCHUMOCTH OT TEKYIICH CUTYaITUH.

YpoBenp 2 — VmupaBiaseMblii — 0a30Boe ynpaBiacHue. J[Ig CIIoXKHBIX
npoekToB [IC o0beMOM B JECATKH U COTHHU THICSY CTPOK, B KOTOPHIX YYaCTBYIOT
JECATKH CIEIUAIUCTOB pa3HOW KBalu(uKaluu, HEOOXOAUMBI OpPTraHU3AIS,
periIaMeHTUPOBAHUE TEXHOJOTMHW M YHUQHUKAIUS TPOIECCOB JEATEIbHOCTH
Kaxjaoro u3 HuX. I[Ipomecchl Ha 5TOM ypOBHE 3apaHee IUIAHUPYIOTCS, HX
BBIMIOJTHEHUE KOHTPOJIUPYETCS, YEM JOCTUTAETCS MPEACKA3yeMOCTh PE3yIbTaTOB U
BPEMEHHU BBIMOJHEHUSI 3TANOB, KOMIIOHEHTOB M MPOEKTa B I1eaoM. OCHOBHOHU
0COOCHHOCTBIO BTOPOT'O YpPOBHS SBJISIETCS Hajauyue (DOpMaTM30BaHHBIX U
JTOKYMEHTHUPOBAHHBIX IPOIECCOB YIIPABICHUS MNPOEKTAMHM, KOTOPbIC IPUTOHBI
U1 MOJICpHU3AIIMM, a WX PE3yJIbTaThl MOJIAAIOTCA KOJMYECTBEHHOM oleHke. Ha
3TOM YPOBHE AaKIIEHTHI YIIPABJIECHHUS COCPEIOTOUYMBAIOTCS Ha IPEIBAPUTEIHLHOM
VIOPSIAOYEHUN W PETJIAMEHTHPOBAHUM MPOLECCOB CO3HaHMS, COMPOBOXKICHUS U
OILICHMBAHUS KAadyeCTBa MPOTPAMMHOIO CPEICTBA, OJHAKO ISl KPYITHBIX MPOCKTOB
I[IC ¢ rapanTUpOBaHHBIM KA4E€CTBOM PHUCK MNPOBaJla MOXKET OCTaBaTbCS €IIe
JIOCTATOYHO OOJIBIITUM.

Yposerb 3 — OmnpeneneHHbd — CTaHIapTU3aus IporeccoB. [Ipu BRICOKMX
TpeOOBaHUAX 3aKa3yMka W TMOJIb30BaTeled K KOHKPETHBIM XapaKTEPUCTHUKAM
kayecTBa CJIOKHOTO IIC W K BBINOJHEHUIO OTPAHUYECHUN MO HCIOJIB30BAHUIO
pecypcoB HEOOXOIUMO NaIbHEWIIIee COBEPIICHCTBOBAHUE M TOBBIIICHHE YPOBHS
3penoctu nporieccoB XKII TIC. Iponeccer XK1 I1C Ha 3TOM ypoBHE JOKHBI OBIThH
CTAHIAPTU3UPOBAHBI W TMPEACTABIATH COOON IIEIOCTHYI0 TEXHOJOTHYECKYIO
cucTemMy, o00s3aTelIbHYIO0 [JIsi Bcex mojapaszaeneHuii. Ha ocHoBe emguHOMU
TEXHOJIOTUHU Toaaep Kk U odecneuenus kadectna XKL [IC qis kaxkagoro mpoekTa
MOTYT pa3pabaThIBaThCsi JOMOJHHUTEIBHBIC IPOIECCHl  MOCIEA0BATEIHHOTO
OIICHUBAHMUS KadecTBa TMPOJAYKTOB C Y4YE€TOM HX ocoOeHHocTed. OmnucaHue
KaXJIOro IMpoIecca JIO0KHO BKJIIOYATh YCIOBUSA €r0 BBINOJIHECHUS, BXOJHBIE
JaHHBIE, PEKOMEHIAIUM CTAaHIAPTOB M MPOUEAYPHl BBINOJHEHHS, MEXAHU3MBbI
MPOBEPKU Ka4yeCTBAa PE3yJIbTaTOB, BBIXOJHBIC JaHHBIC, YCJIOBHS W JOKYMEHTHI
3aBEpIICHUSI TIPOIECCOB. B ommcaHus MPOIECCOB BKIIOYAIOTCS CBEICHHUS 00



MHCTPYMEHTAJIbHBIX CPEJCTBAaX, HEOOXOAUMBIX JJisi WX BBINOJHEHUS, POJIb,
OTBETCTBEHHOCTh 1 KBAJIM(PUKAIIHS CIICIIUAINCTOB.

VYposenb 4 — llpenckazyemblii — KOJIMYECTBEHHOE ympaBieHue. s
peanu3alu  OPOEKTOB KPYMHBIX, ocob0eHHo ciuoxHbix [IC, B xecTko
OTpPaHUYCHHBIC CPOKU M C BBICOKMM TapaHTHPOBAHHBIM Ka4eCTBOM, HEOOXOIUMBI
aKTUBHBIC MEPBI IS TIPEIOTBPAIICHUS 1 BBIABICHUS Ie(PEKTOB U OITMOOK Ha BCEX
sramax JKI| IIC. YmpaBnenue m0mkHO OOECIeUYUBATh BBIMOJHEHUE MPOIIECCOB B
COOTBETCTBUM C TEKYIIMMH TpPEOOBAHUSIMU K XapaKTEPUCTHUKAM KayecTBa
kommoHeHToB U [IC B meinom. Ha 3TOM ypoBHE I0OKHA MPUMEHSATHCS CHCTEMa
JNETAIbHOTO  TOATAlIHOTO  OLICHWBAHUS  XAapAaKTEPUCTUK  KayecTBa  Kak
TexHonorndeckux mnponeccoB JKII[, Tak m camMoro cozgaBaeMoro ImporpaMMHOTO
MPOAyKTa W €ro KOMIIOHEHTOB. JlOJDKHBI pa3pabaThiBaThCI U MPUMEHSATHCSA
METOAWKH KOJMYECTBEHHOW OIIEHKH peajih3aluyd MPOIECCOB W HMX KAa4yeCTBa.
ODHOBPEMEHHO C TOBBIIIEHUEM CIOXKHOCTH M TpeboBanuii k kadectBy I[IC
CJIEyeT COBEPIICHCTBOBATh YIIPABJICHUE MPOEKTAMM 3a CYET COKpaICHUS
TEKYIIUX KOPPEKTUPOBOK M UCTIPABICHHI J1e€()EKTOB MPH BBIMOJIHEHUU ITPOIIECCOB.
Pe3ynbTaTthl mpoeccoB CTAHOBSITCS MPEACKA3yeMbIMU MO CPOKaM U KayeCTBY B
CBSI3U C TEM, UYTO OHHM M3MEPSIOTCA B XOJI€ WX BBINOJIHECHUS W PEATU3YIOTCS B
paMKax 3aJIaHHBIX PECYPCHBIX OrPAaHUYCHUM.

VYpoBeHb 5 — ONTUMHU3AIMOHHBIN — HEMPEPHIBHOE COBEPUICHCTBOBAHUE U
yayudmieHue.  JlanpHelilnee — MOCIEI0BATEIbHOE  COBEPIICHCTBOBAHUE U
MojiepHu3anusl TexHosiorndeckux mpoueccoB JKII I1C ayis moBbllIeHUS] KadyecTBa
WX BBITIOJHEHUS U PACIIMPEHHE TIyOMHBI KOHTPOJA 3a MX peanu3anueii. OnHa u3
OCHOBHBIX II€JIEl 3TOr0 YPOBHSI — COKpAIEHHE MPOSBICHUA MW TOTEPh OT
CIy4aiHbIX J1€(eKTOB M OMIMOOK MyTEeM BBISBICHUS CHJIBHBIX M CJIA0BIX CTOPOH
HCTOJIB3YEMBIX MPOILECCOB. [Ipu 3TOM NPUOPUTETHBIM SIBISACTCS aHAIU3 PHUCKOB,
ne(eKToB U OTKIOHEHUM OT 3aIaHHBIX TPEOOBAHUM 3aKa3uMKa. ITH JaHHbBIC TaKKe
WCTIONB3YIOTCA s cHmkeHus cedbectoumoctu JKI[ ocob6o cmoxueix [IC B
pe3yJibTaTe BHEIPECHUS HOBBIX TEXHOJIOTMA M WHCTPYMEHTApHUs, a TakxXe IS
IUIAHUPOBAHUSI M OCYIIECTBJICHHS MOJICPHU3AIMM BCEX BHJIOB IPOIIECCOB.
TexHomOorM4ecKrue HOBOBBEACHHUS, KOTOpPbIE MOTYT TIPUHECTH HAMOOJIBIIYIO
BBITOJlY, JOJDKHBI CTaHAAPTU3UPOBATHCA M AJANTHUPOBATHCS B KOMIUIEKCHYIO
TEXHOJIOTHIO 00ECTIEYEeHHSI U OIICHWBAHUS CUCTEMBI Ka4eCTBa MPEANPUITUS U €0

MPOAYKIIHH.

2. [Topsiok BBITIONTHEHUS paOOTHI M COJICPKAHHUE OTYETa
[Topsi0K BBITOJIHEHUS PaOOTHI:
1) BaxkHOCTh y4eTa U KOHTPOJIS ITPOCKTA.
2) 3aueM HYXHbBI IPOBEPKHU: TTAaCCHBHBIC U AaKTUBHBIC JaHHBIC.
3) [lnannpoBaHue ydeTa MPOCKTa.
4) [TosTanmHBINA yYeT pe3yIbTaTOB.
5) MeTtoa TOIyCTUMBIX TPAHHIL.
6) AHaau3 TOBapHBIX 3aI1aCOB.
7) Yaet metooM S-00pa3HOl KPUBOIA.
8) Metoxa nmpruOGaBOYHOW CTOMMOCTH.



9) OTueTsI 0 pe3yNbTaTax MPOBEPOK U OPraHU3aIus padoUNX COBEIIAHHA.
10) BeipaboTka KOPPEKTHPYIOIIUX BO3ACHCTBHIA.

CoaepxaHue oTyera:

1) enb padOTHI.

2) 3a71aHKe Ha JJa0OpaTOPHYIO pabOTy JUIsl CBOETO BapHAHTA.

3) aJITOPUTM peIraeMoro 3agaHus ¢ HEOOXOIUMBIMH ITOSICHCHHUSIMH.,

4) BBIBOJIBI 11O padoTe.

3. KoHTposbHEIE BOTIPOCHI

1) IIpuknaaHbIe MPOTrPaMMBI C BBICOKOM CTEIIEHBIO aBTOMATH3AIUH.
2) AanTupyeMoCTh TaKeTOB MPOTPaMM.



JlabopaTopHas padora Ne 4
«YnpasieHue TpeOOBaHUAMU K IPOTPAMMHOMY 00€CTICUEHUIO»

Ilens paboThI: 3HATH YyHpaBlieHHWE TPEOOBAHUSIMU K MPOTPAMMHOMY
00€ECIIEYEHUTO

1. Kparkue TeopeTHieckue CBEICHUS

Hanuuue oTinn4HbIX TpeOOBAaHUN BCEroO JIUIIb YACTh PEUICHUS] — OHU TaKKe
JOJKHBI  XOPOIIO YHPaBIATHCA M A(PPEKTUBHO JTOBOIUTHCS JI0 YYACTHUKOB
MPOEKTa. YNpaBIeHUE BEPCUSIMHU OTACIbHBIX TPEOOBAHUM U UX COBOKYIMHOCTEH —
OJIMH 13 0A30BBIX aCMIEKTOB YIPABICHUS TPEOOBAHUSIMHU.

[Ipouiecc ynpasieHus TpeOOBaHUSIMU

[log ynpaBneHueM TpeOOBaHUAMHM TOAPA3yMEBAIOT BCE JEUCTBUA, IO
00eCre4YeHUI0 IEJOCTHOCTH, TOYHOCTM M CBOEBPEMEHHOCTH OOHOBIICHHS
corjameHus o TpeOoBaHusIX B XxoAe mpoekta. Ha pucynke «OcHOBHBbIE
COCTaBJISIIOIIME yIpaBiCHUsS TpeOOBaHUSMU» IMOKa3aHbl 0a30BbIE OMNEpalUH IO
yOpaBJIEHUIO TPeOOBAHUSIMU B YETHIPEX OCHOBHBIX KATEropusx: — YIpaBleHUE
BepcUsiIMU; — YIpaBieHUe u3MeHeHUsIMU; — OTCleKUBAaHUE COCTOSIHUS
TpeboBanuii; — OTcrnexxuBaHue CBsI3el TpeOOBaHMUIA.

Pucynok «OcCHOBHbBIE COCTABISIONINE yIpaBiaeHUs TpeOoBaHUsAMI» OCHOBHBIE
COCTaBJISIIOIIME YIpaBlieHHs TpeOoBaHusiMuU B  opranuzanuum HEOOXOAMMO
OMpENeNUTh JIEUCTBUSA, KOTOpBIE, KaK OXXHIAeTCsl, MPOEKTHas KOMaHJa OyaeT
BBITIOJTHATD JIJIsl YIIpaBleHUsI TpeOOBaHUSAMU. 3aJ0KyMEHTUPYUTE TU JAEHUCTBUS U
OpraHU3yWTe TPEHUHT MJisI CIEUHAIUCTOB, YTOOBI COTPYJIHUKH OpTraHU3alNU
MOTJIM BBIMOJHATh MX MOcieAoBaTenbHO U 3 dexkTuBHO.OOpaTuTe BHUMAHUE HA
clenyrouiee:

* Ha MHCTPYMEHTHI, MPUEMbl W COTJAILICHUSI JJIs1 pPa3IUyYEHUs BEPCHUl
OTJIENIbHBIX TPEOOBAHUI U UX HAOOPOB;

* Ha cocTaBjieHUE HAOOpPOB TpeOOBaHMM M HUX OJ00peHHE, a TaKXKe Ha
onpeneneHue 0a30BbIX BepcHil TpeOOBaHUM;

* Ha CHOCOOBI, C TMOMOIIBIO KOTOPHIX HOBBIE TPEOOBaHUS M U3MEHEHUS
CYILIECTBYIOUIMX TpeOOBaHUM Mpejiaratorcs, oOpabdaThIBalOTCs, 00CYXKAAlOTCS U
JIOBOJISITCSL 1O BCEX 3aUHTEPECOBAHHBIX JIUII;

* Ha OLICHKY BIJIMSHUS MPEAJIOKEHHOTO U3MEHEHUS;

* Ha arpuOyThl TpeOOBaHUN U MPOUEAYPHl OTCIECKUBAHUS COCTOSHUS
TpeOOBaHUU, B TOM UHCIE COCTOSIHUA TpeOOBaHUM, KOTOpble OyayT
UCIIOJIb30BaThCA, U KTO UX Oy/IEeT MEHSTh;

* KTO OTBEYAET 3a 0OHOBJIEHUE UH(GOPMAIIUK CBsI3el TpeOOBaHUM U KOTrAa 3TO
JOJIKHO J€NIaThCs;

* KaK OTJICKUBAIOTCS U pa3pemiatoTcsi NpooiemMbl ¢ TpeOOBAHUSIMU;

°* Kak Ha IUIaHAX M 00s3aTeNbCTBAX IMPOEKTA OTPA3SITCA HU3MEHEHHUS
TpeOOBaHUM;

* KaKk 3¢ (PEeKTUBHO HCTIOJIb30BATh HHCTPYMEHTHI YIIPABICHHS TPEOOBAHUSMH.

Bbl MoeTe BKIIIOUHUTH BCIO 3Ty MH(POPMAIMIO B OJHO OIHKCAHUE Mpoliecca
yopaBieHus TpeOoBanusMu. Unu ke pa3paboTaTh OTAENbHBIE MPOLEAYPHI s



yOpaBlEHUS BEpPCUSIMHU, YIPABICHUS W3MEHEHUSMH, aHalIW3a BIUSHUS U
OTCJIC)KUBAHUSA COCTOSIHUSI. OTHU MPOUEAYphl CIEAyeT JIOBECTH 0 CBEICHHS
KaXJIOTO COTPYAHUKA OpraHu3allud, IOCKOJbKY OHHM MPEICTABISIOT OO0Iue
(yHKIIMU, KOTOpPbIE IOJDKHBI BBIMOTHATHCS KaXXKIbIM B MPOEKTHOW KOMaHJE.
Onucanus nporecca A0MKHBI ONPENIeNATh POJIY B KOMaH/I€, KOTOPbIE OTBEYAIOT 32
KaXXJ10€ U3 JEeUCTBUI MO yMNpaBieHUI0 TpeOoBaHUsMU. bU3Hec-aHAUTUK MPOEKTa
KaK MpaBUJIO, HECET OCHOBHYIO OTBETCTBEHHOCTH 3a YINpaBJICHUE TPEOOBAHUSIMU.
OH BbBIOMpaeT MEXaHU3M XpaHEHUs TpeOOBaHUM, ompeaensieT aTpuOyThl
TpeOOBaHUN, KOOPIAMHUPYET OOHOBIICHHE [IaHHBIX O COCTOSIHUM U OTCJIC)KHBAET
OOHOBJICHHE NAaHHBIX, a TAKXKE CIEIUT 32 U3MEHEHHUSIMU B OINEpalUsIX, €CIU 3TO
HeoOxoaumo. Onucanue mpouecca TAKKE JOJKHO ONPEENSITh OTBETCTBEHHOTO 32
M3MEHEHUSI B TIPOIECCE YMpaBJICHUS TpeOOBaHUSIMH, TOPSIAOK pabOThl C
UCKJIIOYEHUSAMH U MyTh NIepeayu BOIIPOCOB BBEPX IO LIETIOYKE OTBETCTBEHHOCTH B
CJIyyae BOSHUKHOBEHUS MPOOIIEM.

2. [Topsimox BeITIOTHEHHS pa0OTHI M COZIEPKAHKE OTYETA
[TopsiA0K BBITIOIHEHUSI PAOOTHI:
1) JucrnurminHa TpeOOBaHHUS.
2) MecTo TUCIUTUTAHEI B pa3paboTKH IPOrPaMMHOTO 00CSCTICUCHUSI.
3) [InannpoBaHue TpoIecca yIpaBlIeHUs TPEOOBAaHUSIMH.
4) Ananu3 moTpeOHOCTel 3aMHTEPECOBAHHBIX CTOPOH.
5) COop 1 ycTaHOBJICHHE TPCOOBAHUIA.
6) Opranu3anys 1 JOKyMEHTUPOBAaHUE TPEOOBAHHIA.
7) KoppekTrpoBka TpeOOBaHHI U yIIPABICHUE HMH.
8) YnpaBneHre N3MCHCHHSIMHA U BHECEHUE U3MEHEHHI B TPEOOBAHUS.

CoaepxaHue oTdyera:

1) enb padOTHI.

2) 3aJ1aHKe Ha JJA0OPaTOPHYIO pabOTy JUIsl CBOCTO BapHAHTA.

3) aJITOPUTM peIraeMoro 3agaHus ¢ HEOOXOUMBIMH ITOSICHCHHUSIMH.
4) BBIBOJIBI 11O padoTe.

3. KoHTposmbHEIE BOTIPOCHI

1) TumoBbie mpueMbl KOHCTPYHPOBAHHS ITAKETOB IPOTPAMM  CIIOKHOH

CTPYKTYPBHI.
2) Opranm3anysi MpoeKTUPOBaHUs porpammHoro odecreueHwus (I10)



JlabopaTopHas pa6ora Ne 5
«IIpoekTupoBaHue NPOrpaMMHOTO 00ECTICYEHUSI»

Ileap paOoOTHI: 3HATH, KaK MPOHUCXOAUT MPOCKTUPOBAHUE IPOTrPAMMHOIO
obOecrieueHus

1. Kparkue TeopeTHieckue CBEICHUS
CeromHss mpouecc CO3JaHUSI  CIIOXKHBIX MPOrPAaMMHBIX — IPUI0KEHUN
HEBO3MOXKHO MPEJCTAaBUTh 0€3 pa3/elieHHs Ha 3Tambl >KM3HEHHOro nukia. llon
KU3HEHHBIM IIUKIJIOM MPOTrpaMMbl OyJIeM MOHUMATh COBOKYITHOCTb 3TaIloB!

Ananu3 mnpeaMeTHOW oOmacth W co3ganme T3  (B3aUMOJCHCTBHS C
3aKa3YMKOM)

[IpoexTupoBaHue CTPYKTYpPbI IPOrpaMMBbl

KoaupoBanwe (Ha0Op TpOrpaMMHOIO  KOJa  COIJIACHO  MPOEKTHOM
JTOKYMCHTAITHH)

TecTupoBanue u OTIaIKa

Buenpenune nporpamMmmsbl

ConpoBoxaeHrne NpOrpaMMBbl

Yrunuzanus

OcraHoBUMCsI JA€TalbHO HA Tpolecce MpoeKTUpoBaHus. B xoxe
MPOCKTUPOBAHUSI APXUTEKTOPOM WJIA OMNBITHBIM MNPOTrPAMMUCTOM CO3/a€TCs
MPOEKTHAsE JAOKYMEHTAIMs, BKJIOYAIONasi TEKCTOBBIC OMNHUCAHUS, JUArpaMMBbl,
MoJienu OyayIiei mporpaMmMbl. B aToM Henmerkom jaesne Ham nmoMosxeT 361k UML.

UML — sBasiercst rpaduyeckuM sI3bIKOM JUIsl BU3yalW3allMH, OMHCAHUS
napaMeTpoB, KOHCTPYUPOBAaHHUSI U JOKYMEHTUPOBAHMS PA3IUYHBIX CHCTEM
(mporpaMM B YacTHOCTH). JluarpamMmbl CO3/1alOTCS C ITOMOIIBIO CIICIHATBHBIX
CASE CPEICTB, HaTMpuMep Rational Rose (http://www-
01.ibm.com/software/rational/) u Enterprise Architect
(http://www.sparxsystems.com.au/). Ha ocuoBe texnomoruu UML cTpowutes
enuHas wH(popmarmonHas wMoxaenb. [lpuBenennpie Bbime CASE cpenctBa
CIIOCOOHBI TEHEPUPOBaTh KOJA Ha Pa3JIMYHBIX OOBEKTHO-OPUEHTHUPOBAHHBIX
A3bIKax, a TaKk ke OOJaJalT OYeHb TMOJe3HOM (YHKUIHUEH pPEeBEPCUBHOIO
WHKUHUPUHTA. (PeBEpCHUBHBIN WHXHUHHPHUHT ITO3BOJISIET CO3/1aTh TPadUUYECKyIO
MOJICJTh M3 HMEIOIIEr0Cs MPOrPaMMHOTI0 KOJIa U KOMMEHTAPHUEB K HEMY.)

PaccMoTpuM THIBI auarpaMM JUisl BuU3yanusanuu mozend (3to must have,
XOTsI THIIOB TOPa310 OOJIbIIIe):

JlmarpamMma BapuaHTOB HCIONIb30BaHus (USe case diagram)
Jlmarpamma kitaccoB (class diagram)

Jlmarpamma coctostHui (Statechart diagram)

Jlmarpamma rocienoBarenbHoCTH (Sequence diagram)
Jlmarpamma kooneparuu (collaboration diagram)



Jluarpamma kommoHeHToB (Component diagram)

JluarpaMmMa BapHaHTOB HCIOJb30BaHus (USe case diagram)

[IpoekTupyemMas cucteMa MpeacTaBIISIETCS B BUIE MHOKECTBA CYLIIHOCTEN WU
AKTEPOB, B3aMMOJICCTBYIOIIMX C CHUCTEMOW C IMOMOIIBK, TaK Ha3bIBAEMbIX
npereaeHToB. [Ipu 3TomM aktepoM (actor) wim IEeHCTBYIOIIMM JTUIIOM Ha3bIBACTCS
m00asi CyIIHOCTh, B3aUMOJICUCTBYIOIIAs C CUCTEMOM H3BHE. J[pyrumu cioBaMmu,
Kbl BapUaHT MCIOJb30BAHUS OMpEJEIsieT HEKOTOpPhIH HaAOOp JEeUCTBUH,
COBEPILIAEMbIN CUCTEMOM MPH AUAJTIOTE C aKTepoM. [Ipr 3TOM HUYEro HE TOBOPUTCS
0 TOM, KakuM o0pa3om OyJeT peain30BaHO B3aUMO/JICUCTBUE AKTEPOB C CUCTEMOM.

Juarpamma kiaccos (class diagram)

Jluarpamma KJIacCOB CIY>KHUT Il MPEACTABICHUS CTAaTHUYECKON CTPYKTYpHI
MOJIEIM CUCTEMbI B TEPMHUHOJIOTUH KJIACCOB OOBEKTHO-OPUEHTUPOBAHHOTO
nporpaMMupoBanusi. Jluarpamma KJIacCOB MOKET OTpaxaTh, B YaCTHOCTH,
pa3lInYHbIE B3aUMOCBSI3U MEKY OT/ACIIbHBIMU CYIIIHOCTSIMU NMPEIMETHON 00JaCTH,
TaKUMU KakK OOBEKThl M TOJICUCTEMBI, a TAaKKE OINHUCHIBAET UX BHYTPEHHIOIO
CTpYKTYypy (IOJsl, METOABI...) M THUIBI OTHOLICHUH (HACJICIOBAHHE, pealld3alus
uaTepdericoB ... ). Ha maHHO# nmarpamMMe He ykasbpiBaeTcs WHGOPMAIHS O
BPEMEHHBIX acneKkTax (QyHKUUOHUpOBaHUSI cuctembl. C 3TOM TOYKH 3peHUs
JarpamMma KJaccoB SIBJIIETCSl JAJbHEUIIUM Pa3BUTHEM KOHILIENTYaJbHOW MOJIENU
npoekThupyemMon cucteMmbl. Ha saTom sTane npunnunuansao 3Hanne OOII nogxona
Y NIATTEPHOB MPOCKTUPOBAHMUSI.

Juarpamma coctostauii (Statechart diagram)

['maBHOe mpeaHa3HAUYEHHE HTOM JuUarpaMMbl — ONHUCAaTh BO3MOXKHBIE
MOCJIEIOBATENIHOCTH COCTOSSHUM M IEPEXOA0B, KOTOPbIE B COBOKYIHOCTH
XapaKTEePU3YIOT MOBEJCHUE 3JIEMEHTA MOJIENIM B TEUEHUE €ro KM3HEHHOrO IHUKJIA.
JlnarpamMmma COCTOSIHUM TPEACTABISIET JUHAMUYECKOE TMOBEJICHUE CYIIHOCTEH, Ha
OCHOBE CIHeUU(PUKAIMU HUX PEAKIUU Ha BOCHPUITHE HEKOTOPBIX KOHKPETHBIX
COOBITHIA.

Jlmarpamma rocienoBarenbHoCTH (Sequence diagram)

Jlnss  MopenupoBaHUsi  B3auMojeUcTBUA  00bekTOB B si3bike  UML
HCTIOJIB3YIOTCSI COOTBETCTBYIOIIME THArpaMMBbl B3auMOIeHCTBUS. B3anmoaencTBus
00BEKTOB MOKHO paccMaTpuBaTb BO BPEMEHU, W TOrAa Uil MPEICTaBICHUS
BPEMEHHBIX OCOOEHHOCTEW MepeAauyd U MpuemMa COOOIICHUN Mexay oO0beKTamu
UCIIOJIB3YyeTCsl AUarpaMma IMociaeqoBaTeIbHOCTU. B3anMonelicTBytonme 00beKThI
0OMEHUBAIOTCS MEXIy co00i HekoTopod uHpopmarmei. [Ipu sTtom undopmanms
npuHUMaeT (opMy 3aKOHUEHHBIX cooOmieHuid. Jlpyrumu cioBamu, XOTH
cooOlieHne © UMeeT UWH(OPMALMOHHOE COJAEpKaHUE, OHO MPUOOpEeTaeT
JOTIOJIHUTENIbHOE CBOMCTBO OKAa3blBaTh HANpPaBICHHOE BIUSHUE HA CBOETO
MOJTyYaTensl.

Jlmarpamma kooneparuu (collaboration diagram)

Ha puarpamme koomepanuu B BHAE HNPSMOYTOJIBHUKOB H300paxaroTcs
YYaCTBYIOIIUE BO B3aUMOJCUCTBUU OOBEKTHI, COJEpKaIIlUe HMs OOBEKTa, €ro
KJIacC M, BO3MOXHO, 3HaueHusi aTpuOyTtoB. Kak M Ha nuarpamme Kiaccos,
YKa3bIBAIOTCS  accollMalluk  MEXIy OObeKTaMH B  BHUJE  Pa3IUYHBIX



COCOUHUTENBHBIX JIMHUK. [Ipr 3TOM MOXKHO SIBHO yKa3aThb MMEHA acCOLUAIUMU U
poJieH, KOTOpBIE UTPAIOT OOBEKTHI B JAHHOMW acCOIMAIIH.

B ortnuune ot AmarpaMmbl MOCIIENOBATEIBHOCTH, HA AUArpaMMe KOOIEepaluu
M300paxaroTcsi  TOJBKO  OTHOIIEHUS  MEXAYy  OOBEKTaMH,  HTPAIOIIUMU
ONpPEAEIEHHBIE POJIU BO B3aUMOACHCTBUM.

Jluarpamma kommoHneHToB (Component diagram)

JlnarpaMma KOMIIOHEHTOB, B OTJIMYME OT PaHEE PACCMOTPEHHBIX IUATPaAMM,
OMHUCHIBAET OCOOEHHOCTH (HU3UUYECKOTO MPEACTaBiIeHUss cucTteMmbl. Jlmarpamma
KOMIIOHEHTOB TO3BOJIIET OMPENENUTh apXUTEKTYpYy pa3padaTbiBa€MOil CHUCTEMBbI,
YCTaHOBUB 3aBUCUMOCTH MEXY IPOTPAMMHBIMU KOMIIOHEHTaMH, B POJIM KOTOPBIX
MOXET BBICTYNATh UCXOAHBIN, OMHAPHBIN U UCTIONHSEMbIN Ko1. Bo MHOruX cpenax
pa3pabOTKX MOJYJIb WIM KOMIIOHEHT COOTBETCTBYeT (ainy. IlyHkTHpHBIE
CTPEJKH, COCAMHSIONME MOJYJIM, MOKA3bIBAIOT OTHOILICHUS B3aWMMO3aBUCHUMOCTH,
AHAJIOTUYHBIE TEM, KOTOPBIE UMEIOT MECTO MPU KOMIWISLIHU HCXOJHBIX TEKCTOB
nporpaMM. OCHOBHBIMHU TpapUUECKUMH 3JIEMEHTaMU JUarpamMMbl KOMIIOHEHTOB
SBJISIIOTCSI KOMITIOHEHTHI, UHTEP(EIChl U 3aBUCUMOCTH MEKy HUMU.

Jlmarpamma pasBepteiBanus (deployment diagram)

JlnarpamMma pa3BepThIBAHUSA MPEIHA3HAUYECHA JJI BU3YAJIU3ALHUU 3JIEMEHTOB U
KOMIIOHEHTOB MPOTPAMMBI, CYHIECTBYIOIIMX JIMIIb HA JTane €€ HCHOJHEHUS
(runtime). Ilpum »3TOM MPEACTABISIOTCS TOJABKO KOMIIOHCHTBI-3K3EMILISPHI
MPOTpaMMBbl, SBISIONIUECS MCIOJHUMBIMU  daillaMd  WIM JIUHAMHYECKHUMU
oubnuorekamu. Te KOMIOHEHTHI, KOTOpPblE HE WCIOJL3YIOTCA Ha JTame
WCTIOJTHCHUS, HA UarpaMMe pa3BEPThIBAaHUS HE TTOKA3bIBAKOTCS.

Jluarpamma  pa3BepThIBAHUSL  COJIEPKUT  Tpaduyeckue  HU300paKeHUS
MPOLIECCOPOB, YCTPOMCTB, MPOILECCOB W CBI3€HM MEXAy HUMHU. B orinume ot
IAarpaMM JIOTMYECKOrO IPEJICTaBJICHUS, AuarpaMma pa3BEepPTHIBAHUS SIBJISICTCS
€OIUHOW JUISI CHUCTEMbI B IEJOM, IIOCKOJBKY JOJDKHA BCELENIO OTpaXKaTh
OCOOCHHOCTH €€ peajlu3aluu. JTa auarpaMma, Mo CyTH, 3aBepIlaeT MPOIEcC
OOAII st KOHKPETHOM MPOrpaMMHOM CUCTEMBI U €€ pa3pabdOTKa, Kak MPaBUIIo,
SBJISIETCS MOCJIEAHUM 3TANoOM crielu(UKaAIUA MOJIEIIH.

Ha »sTtom 3akoH4YMM OO30pHBIA AKCKYpC MO AMarpaMMaM B YacTHOCTH M
MPOEKTUPOBaHUIO B 0011eM. CTOUT OTMETUTH, YTO MPOIECC MPOCKTUPOBAHUS YiKE
JaBHO cTan crangaptom paspadotku [1O, HO YacTO MPUXOAUTCA CTAJTKUBATHCA C
BEJIMKOJICITHO HAMKMCAaHHOW MPOTPaMMOM, KOTOpas U3 3a OTCYTCTBUS HOPMAaJbHOU
JOKYMEHTAIlMM 00pacTaeT HEHYXHbIM MOOOYHBIM (DYHKIIMOHAIOM, KOCTBUISIMH,
CTaHOBHUTCS TPOMO3JIKOH M TepsieT ObLToe KauecTBO. =(

2. [Topsa0K BBITTOTHEHUS PaOOTHI U COAEPKaHUE OTYETa
[Topsiiok BBITIOTHEHUS PAOOTHI:
1) MeToabl MPOEKTUPOBAHMS IPOrPAMMHBIX MPOAYKTOB M IPHU3HAKH HX
KJIacCHU(UKAITUH.
2) HeaBTOoMaTH3MpOBaHHOEC W aBTOMATH3UPOBAHHOE IPOCKTHPOBAHUE
aJITOPUTMOB U MPOTPaMM.
3) CTpyKTypHOE MPOCKTHPOBAHHUE ITPOrPAMMHBIX IIPOIYKTOB U €I0 METOJIBI.



4) [TpUHIATT CUCTEMHOTO IPOSKTUPOBAHUSI.

5) Hucxopasmiee NPOCKTHPOBAHHE.  MOIYJbHOEC  IPOCKTHUPOBAHUHU.
CTPYKTYpPHOE MPOEKTUPOBAHUE.

6) O yHKIMOHATBHO-OPUEHTUPOBAHHBIE METOJIbI u METO/IbI
CTPYKTYpUPOBaHHUSI TaHHBIX.

7) HWudopMannoHHOE MOJCIMPOBAHHE TPEIMETHOH OOJIACTH W €ro
COCTaBJISIIOIIIHE.

8) TexHosoruu MHPOPMAITHOHHOTO MOICITUPOBAHHSI.

MH(OJIOTHYECKUE U JaTaJOTUYeCKUe MOJIEIH.

9) Jlornyeckuit u (U3HYSCKUN YPOBEHb IMPEACTABICHHS IaTaOTHYSCKOM
MOJIEJIH.

10) CyurHocTh 00BEKTHO-OPUCHTHPOBAHHOTO TOIX0Aa K MPOCKTHPOBAHUIO
MPOTrPaMMHBIX ITPOJTYKTOB.

11) OOBEKTHO-OPHCHTUPOBAHHBIM aHAIM3 MPEIMETHOW O0JIacTH W
00BEKTHO-OPUECHTUPOBAHHBIN aHAIU3 MPEAMETHON 00JacTH U OOBEKTHO-
OPUEHTHUPOBAHHOE MPOCKTUPOBAHUE.

12) OO0BEeKTHO-OPUCHTHPOBAHHAS TEXHOJIOTHUS U €€ IPEUMYIICCTBA.

CoaepxaHue oTyera:

1) enb padOTHI.

2) 3a71aHKe Ha JJa0OpaTOPHYIO pabOTy JUIsl CBOCTO BapHAHTA.

3) aJITOPUTM perraeMoro 3aJaHus ¢ HEOOXOUMBIMHY ITOSICHCHHSIMH.,
4) BBIBOJIBI 11O padoTe.

3. KoHTpoOsbHEIE BOTIPOCH

1) Drambl poriecca MPOSKTHPOBAHHS.

2) OcHoBHBIE IpoIieCcChl xKu3HeHHoro nukia [1C.

3) BcriomorarenbHbIe MPOIECChl xKU3HeHHOTO 1uKiia [1C.
4) Opranu3alioOHHbIE MPOLECCH Ku3HeHHoro nukia [1C.



JlabopaTopHasi pa6ora Ne 6
«KoHcTpynpoBanue (ieTanbHOE MPOSKTUPOBAHUE) MPOTPAMMHOTO 00ECIICYCHHS»

[enb paboTHI: 3HATH KOHCTPYUPOBAHKUE NPOTPAMMHOI0 00ECTICUCHUS

1. Kparkue TeopeTHyecKue CBEICHUS

JIns  KaxmaodW eIWHUIBI MPOrpaMMHOTO obecriedeHUs (MM CIUHUIBI
KOHQUTYpAIMA TPOTPAaMMHOIO OOCCIICUCHHUs, €CIU HACHTHU()HUIIMPOBAHO). OTa
JESATEHOCTh COCTOUT U3 HECKOIbKHX 3a/ay:

PazpaboTtuuk pomxeH pa3paboTaTh MNOAPOOHBIA MPOEKT ISl  KaxXAO0ro
KOMIIOHEHTa €JIMHUILIBI POTPaMMHOT0 obecrieueHrs. KOMIOHEHTHI MPOrpaMMHOTO
oOecrieueHUs] JOMKHBI OBITh YCOBEPIIEHCTBOBAHBI B 00Jie€ HYXXHBIX YPOBHSX,
BMEIIAIOMIUX D3JIEMEHTHI, OJOKH, Yy3Jbl, YacCTH MNPOrPaMMHOT0O obOecredeHus,
KOTOpPbI€ MOT'YT OBITh 3alTPOTPAMMHPOBAHBI, OTKOMIUIMPOBAHBI U TECTUPOBAHBI.

Pa3paboTuuk noikeH pa3paboTaTh U pErJaMEHTHUPOBATh JETaNbHBIA MPOEKT
JUIST BHEIIHUX MHTEpP(ENCOB K €AMHUIIAM MPOrPAMMHOTO OOECIEUYEHUs, MEXKIY
KOMIIOHEHTaMU NPOTrpaMMHOI0 O00ECHEUYEHUS] U MEXAY YacTAMH MPOTPaMMHOTO
oOecnieueHusi.  JleTanbHBII  MPOEKT  HMHTEPPEHCOB  JOMKEH  IMO3BOJISATH
MPOrpaMMHPOBATH 0€3 MOTPEOHOCTH B AaidbHENIIeH HHPOPMALIIH.

Pazpabotuuk momxeH pa3paboTaTh U JOKYMEHTHPOBATH JCTAIbHBIM MPOEKT
7151 0a3bl TaHHBIX.

Pa3paboTuuk AOMKEH MOJEPHU3UPOBATH JOKYMEHTAIUIO MOJb30BaTENsl IO
Mepe HE0OXOIUMOCTH.

Pa3paboTuuk [OJKEH ONpeAeauTh M JIOKYMEHTHUPOBaTh TpeOOBaHUS K
UCIBITAHUSIM U PEXKUMBI TECTUPOBAHUSI 4YacTed MPOrpaMMHOro oOecredeHus .
TpeOoBaHus K TECTUPOBAHUIO JOJKHBI BKJIIOYATh BEC JJIEMEHTa B Mpejenax
TpeOOBaHUM.

Pazpabotuuk nomxeH MoauduIupoBaTh TpeOOBaHUS K TECTUPOBAHUIO U TIJIaH
WHTETpalyu MporpaMMHOTo 00ecrieyeHusl.

Pa3paboTuuk JOMKEH OLICHUTh [ETajJbHbId MPOEKT W TpeOOBaHHUS K
TECTUPOBAHUIO COIJIACHO KPUTEPHUSIM, OINHCAHHBIM HMXKE. Pe3ynpTarbl OIEHOK
JIOJIKHBI OBITh IOKYMEHTUPOBAHBI.

a) TPACCHPYEMOCTh K TPEOOBAHUSM SAMHHIIBI IPOIPAMMHOTO 00€CIICUeHUS,

0) BHENIHSS COTJIACOBAHHOCTh C apXUTEKTY PO,

B) BHYTPEHHSS COIJIACOBAHHOCTh MEXIY KOMIIOHEHTAaMH IPOIPaMMHOTO
o0OecrnieueHus ¥ €IUHULIAMEU TPOTPAMMHOTO 00eCTIeUeHUS;

') COOTBETCTBUE METOO0B IMTPOSKTUPOBAHHMSI M UCITOJIb3YEMBIX CTaHIAPTOB;

1) BO3MOYKHOCTh TECTHPOBAHUS,

€) BO3MOYKHOCTh () YHKIITHOHUPOBAHUS 1 COITPOBOXKICHUS.

JIis  Kaxmaod eIWHUIBI MPOrpaMMHOTO obOecredeHus (MM CIUHUIBI
KOHQUTYpAIlUA TMPOTPAMMHOTO  OOECICUCHUs, €CIU YHH(PHUIMPOBAHO) OSTH
JEUCTBUS COCTOSIT U3 CIEAYIOLIUX 3a/1a4:

PazpaboTuuk gomxeH pa3paboTaTh U JOKYMEHTHPOBATH CJIEAYIOIIEE:

a) KaXIbI DJIEMEHT MPOTPaMMHOT0 o0ecIiedeHusI U 0a3y JaHHBIX;



0) WcHBITaTeIbHBIE TPOICAYPHl W JaTy TECTUPOBAHUS KAXKIOTO SJICMEHTA
MPOTrpaMMHOT0 oOecriedeHus: U 0a3bl TaHHBIX.

Pa3paboTuuk [OMKEH TECTHUPOBATh KaXIblil SJIEMEHT MPOrPaMMHOTO
oOecrieueHusi W 0a3y [aHHBIX, TapaHTUPYs, YTO ITO VAOBIETBOPAET UX
TpeOoBaHUSIM. Pe3ynbTaThl TECTUPOBAHUS JOJIKHBI OBITH TOKYMEHTUPOBAHBI.

Pa3paboTuuk AOKEH MOJIEPHU3UPOBATH JOKYMEHTAIUIO MOJb30BaTENs IO
Mepe HE0OXOIUMOCTH.

Pa3paGoTunk [M0OMKEH MOJCPHU3UPOBATh HCIBITATEIbHBIC TPEOOBAHUS U
TIJIaHBI JJI1 MHTETPaIliyd MPOrpaMMHOTO 00eCTIeUeHHUS.

Pa3paboTunk MOMKEH OLEHUTHh KOJ IPOTPAaMMHOIO OO€CTHeYeHUs |
pe3yabTaThl TECTUPOBAHUS, paccMaTpuBas KPUTEPUHU, PACIOJIOKEHHBIE HUXKE.
Pe3ynbTaThl OIIEHOK OMKHBI OBITH JOKYMEHTHPOBAHBL.

a) TpPacCHPYyeMOCTh K TpeOOBaHMUAM IPOCKTa E€IUHUIBI IIPOrPAMMHOIO
oOecrieueHus,;

0) BHeIIHEEC COOTBETCTBHE C TPeOOBAaHUSIMH M IPOEKTOM €IUHHUIIBI
MPOTPAMMHOTO 00ECIICUCHUS;

B) BHYTPEHHEEC COOTBETCTBHE MEKIY TPCOOBAHHMSIMHU U IPOECKTOM €IMHHUIIBI
MPOTPAMMHOTO 00ECIICUCHUS;

') OXBaT MCIBITAHUSIMH BCEX JICMCHTOB,

1) COOTBETCTBUE METOIOB KOJUPOBAHHUS U UCIIOJIb3YEMbIX CTAHIaPTOB;

¢) BO3MOXKHOCTh HHTEIPALIMU IIPOrPAMMHOT0 00€CIIeUeHNs U TECTUPOBAHMS,

’K) BO3MOKHOCTb (DYHKIIMOHUPOBAHUS U COMPOBOXKICHHS.

2. [lopsmox BeITIOTHEHUS pa0OTHI M COZIEPIKAHKIE OTYETA
[TopsiaoK BHITIOIHEHUSI PA0OTHI:
1) SI3bIKK IPOTPaAaMMHUPOBAHUS U X KIaCCH(PUKAIHUS.
2) Bei6op 1 000CHOBaHUE sI3bIKA TIPOTPAMMHPOBAHHUS.
3) SI3pIkK TPOrPaMMHUPOBAHMS TSI PENICHHUS] SKOHOMHUSCKUX, HH)KEHEPHBIX,
Hay4YHBIX 3aJlay. S3bIKK CHCTEMHOIO TMPOrpPaMMHUPOBAHUA. KOMOMHUPOBAHUE
S3bIKOB MPOTPAMMUPOBAHUS B paMKax OJIHOM 3a7auu.

CoaepxaHue oTyera:

1) enb padOTHI.

2) 3aJ1aHKe Ha JJA0OPaTOPHYIO pabOTy JUIsl CBOCTO BapHAHTA.

3) aJITOPUTM peIraeMoro 3agaHus ¢ HEOOXOIUMBIMH ITOSICHCHHUSIMH.
4) BBIBOJIBI 11O padoTe.

3. KoHTposbHBIE BOTIPOCHI
1) CriocoObI (hopMaIbHOTO IIPEICTABIICHUS 3HAHUI.

2) OCHOBBI YCTPOWCTBA U MCIIOIH30BAHUE IKCIICPTHBIX CHCTEM B pa3paboTke
aJanTUPyeMOro MporpaMMHOTO 00eCTIeUeHUS.



JlabopaTopHas pa6ora Ne /
«TecTupoBaHue MporpaMMHOT0 00eCTICUEHUS»

[enb paboThI: yMETh TECTUPOBATH MPOTPAMMHOE O0ECIICUCHHE

1. Kparkue TeopeTHiecKkue CBEICHUS

CymiecTByronme Ha CEroAHSIIHMN JA€Hb METOAbl TecthupoBaHus [IO He
MO3BOJIAIOT OJHO3HAYHO U TMOJHOCTBIO BBISIBUTH BCE J€PEKThl U YCTAaHOBHUTH
KOPPEKTHOCTh (PYHKIIMOHUPOBAHUSI aHATMU3UPYEMOUM MPOrpaMMmbl, MOITOMY BCE
CYILIECTBYIOIIME METOJAbl TECTUPOBAHUS JCHCTBYIOT B paMkax (HOpMabHOTO
mpoiiecca MPoBEPKHU UcclieayeMoro uiu paspadarsiBaemoro [10.

Takoii nponecc popManbHOM MPOBEPKU MU BepUPUKALIMU MOXKET JA0KA3ATh,
9TO AC(PEKThI OTCYTCTBYIOT C TOYKH 3pCHHS UCTOIb3yemoro meroaa. (To ecth HeT
HUKaKOM BO3MOXXHOCTHM TOYHO YCTAHOBUTh WJIM TapaHTUPOBATh OTCYTCTBHE
neeKToB B TMPOrpaMMHOM MPOJAYKTE € YYETOM 4YeIoBeYecKoro ¢akTopa,
MPHUCYTCTBYIOMIETO Ha BCEX 3TAIax >KU3HEHHOTO 1Kia [10).

CymiecTByeT MHOXECTBO MMOJXOJIOB K PEIICHUIO 3aJa4yd TECTUPOBAHUS U
Bepudukanuu I10, HO >(PdekTuBHOE TECTUPOBAHUE CIOXKHBIX MPOTPAMMHBIX
MPOJYKTOB — 3TO MPOLIECC B BBICIICH CTENEHU TBOPYECKUN, HE CBOJSIIUNCS K
CJIEIOBAHUIO CTPOTUM U YETKHUM MPOLIEIypaM WU CO3/IaHUI0 TAKOBBIX.

C Toukm 3penums I1SO 9126, KagectBo (mporpaMMHBIX CPEICTB) MOXKHO
OMpEeNeNIUTh KaK COBOKYMHYIO XapakTepucTuKy wuccieayemoro I1O c yuétom
CJIEAYIOIIHNX COCTABIISIIONIUX:

- HanéxnocTp

- COnpoBOX1a€MOCTh

- [IpakTHYHOCTH

+ Db PEKTUBHOCTH

- MOOWIBHOCTD

+ OYHKIMOHAIBHOCTh

Bonee nosHbIi cucoK aTpuOyTOB U KPUTEPUEB MOKHO HAWTU B CTaHIApTe
ISO 9126 MexnayHapoaHoii opraHu3amuu 1o craHgaptm3aimuu. CocrtaB u
CoJiep’KaHWe  JOKYMEHTallMM, CONYTCTBYIOIIEH  MpOIECCY  TECTHUPOBAHMUS,
ompenensiercss crangaprom |EEE  829-1998 Standard for Software Test
Documentation.

Hcropus pa3BuTUs TECTUPOBAHUS IPOTPAMMHOT0 00ecieUeHust

TecTupoBaHue NPOrPaMMHOTO 0OECIICUEHHUS

CymiecTByeT HECKOJBKO MPU3HAKOB, MO KOTOPBIM HPHUHSATO MPOU3BOJUTH
KJIaCCU(PUKAIMIO BUJOB TECTUPOBAHUSI. OOBIUHO BBIJEISIOT CIIEIYIOIINE!

[To 0OBeEKTY TECTUPOBAHUSA:

- dynknunonansHoe TectupoBanue (functional testing)

- Harpy3ouHoe TectupoBanue

- TectupoBanue npousBoauTenbHOCTH (Perfomance/stress testing)

- TecrupoBanue cradbmisHOcTH (Stability/load testing)

- TectupoBanue ynodcrBa ncnoib3oBanus (Usability testing)

- TectupoBanne unTepdeiica mompzoBarens (Ul testing)



- TectupoBanue Ge3omacHocTH (Security testing)

- TectupoBanue nokanuzanuu (localization testing)

- TectupoBanue copmectTumocTH (Compatibility testing)

ITo 3HAHUIO CUCTEMBIL:

- TectupoBanue uépHoro simuka (black box)

- TectupoBanue Oenoro smuka (White box)

- TectupoBanue ceporo simuka (gray box)

[To cTeneHn aBTOMATU3UPOBAHHOCTH .

- Pygnoe tectupoBanue (manual testing)

- ABTOMaTH3upoBaHHOE TecTHpoBaHue (automated testing)

- [lonyaBTOMaTH3UpOBaHHOE TecTUpoBaHue (Semiautomated testing)

[To cTeneHn H30IUPOBAHHOCTA KOMIIOHCHTOB:

- KomnonenTHoe (MoynpHOE) TecTHpoBaHKe (COmponent/unit testing)

- UHTerpannonHoe TectupoBanue (integration testing)

- Cuctemnoe TectupoBanue (System/end-to-end testing)

[To BpeMeHU MPOBEICHUS TECTUPOBAHUS:

- Anba TectupoBanue (alpha testing)

- TectupoBanue npu npuémke (Smoke testing)

- TectupoBanue HOBBIX (PyHKIIMOHAIBHOCTEH (New feature testing)

- Perpeccuonnoe tectupoBanue (regression testing)

- TecrupoBanue nipu caade (acceptance testing)

- bera recrupoBanue (beta testing)

[To mpu3HaKy MO3UTUBHOCTH CIICHAPHECB:

- [losutuBHOE TecTrpoBanue (POsitive testing)

- HeratuBHoe TectupoBanue (negative testing)

[To cTeneHun MOATOTOBICHHOCTH K TECTHPOBAHUIO:

- TecrupoBanue no nokymenraruu (formal testing)

- O Xok (uHTynTHBHOE) TecTrpoBaHue (ad hoc testing)

YPpOBHM TECTUPOBAHUSA

MonayneHoe — TecTHpoBaHHE — (FOHHT-TECTHPOBaHHE) —  TECTHPYETCS
MUHUMAJIbHO BO3MOKHBIM ISl TECTUPOBAHHUS KOMITOHEHT, HAIPUMED, OTICIbHBIN
Kiacc wm  QyHkmusa. Yacto MOJYIBHOE TECTUPOBAHUE OCYIIECTBISCTCS
pazpabotunkamu I10.

WHTEerpallioHHOE TECTUPOBAHUE — TECTHPYIOTCS HMHTEPPEHCH MEXITy
KOMIIOHCHTaMH, TOJCUCTeMaMH. [IpM HaimWuuu pe3epBa BpeMEHH Ha JaHHOH
CTaJlM TECTHPOBAHHWE BEAETCS HMTEPAIMOHHO, C IOCTCTICHHBIM IOJKIIOYCHHUEM
MIOCTIIYIOIITUX TTOJICUCTEM.

CucTeMHOE TECTUPOBAaHUE — TECTHPYETCS MHTETPUPOBAaHHAs CHCTeMa Ha e
COOTBETCTBHUE TPEOOBAHUSIM.

2. [Topsiiok BBITIOTHEHHS pa0OTHI M COJIEPKAHUE OTYETA
[TopsiaoK BBITIOIHEHUSI PA0OTHI:
1) CymHOCTP ¥  HEOOXOAMMOCTh  TECTUPOBAaHUS  MPOrPAMMHOIO
oOecrieyeHusl.
2) Paznu4ue Mexy TeCTUPOBAHUEM U OTJIaJIKOW IIPOTrpamM.



3) OCHOBHBIC IPUHITUITBI OPTAHU3AIIMHA TECTUPOBAHUS.

4) Ctaguu TeCTUPOBAHUSI.

5) Bujpl TeCTOBBIX IPOBEPOK.

6) OOBEKTHI TECTUPOBAHUS U KATETOPUN TECTOB.

7)  Bumel  TeCTUpOBAaHUS. METOABI  CTPYKTYPHOTO  TECTHPOBAHHS
MPOTPAMMHOTO 00€CIICUCHUS.

8) IpuHIMI «OeI0ro SIUKa».

9) INomaroBoe 1 MOHOJIMTHOE TECTUPOBAHUE MOTYJICH.

10) Hwucxomsmiee ©  BOCXOIAIICE TECTUPOBAHHWE  MPOTPAMMHOIO
obecrieueHusl.

11) Metoas! (YHKITMOHATLHOTO TECTUPOBAHUS.

12) [TpHHIUIT KYEPHOTO STITHKAY.

13) MeToj 5KBUBAJICHTHOTO pa3OneHUsI.

14) MeToj aHamu3a TpaHUYHBIX YCIIOBUH.

15) MeToa pyHKIIMOHAIBHBIX THATPAMM.

16) KoMOMHHpOBaHHBIEC METOIbI TECTUPOBAHUS.

17) CpencrBa TeCTHPOBAHHUS.

18) Py4yHOoe 1 aBTOMaTU3UPOBAHHOE TECTUPOBAHUE. IPUMEHEHUE METOJIOB U
19) MHCTpyMEHTAITBHBIX CPEJICTB TECTUPOBAHHS.

CoaepxaHue oTyera:

1) enb padOTHI.

2) 3a71aHKe Ha JJa0OpaTOPHYIO pabOTy JUIsl CBOETO BapHAHTA.

3) aJITOPUTM peIraeMoro 3aJaHus ¢ HEOOXOIUMBIMHY ITOSICHCHHUSIMH.
4) BBIBOJIBI 11O padoTe.

3. KoHTposbHBIE BOTIPOCH

1) CymHOoCTh ¥ HEOOXOJUMOCTh  TECTHPOBAHUS  IPOrPAMMHOIO
o0OecrieueHus.
2) IlppMeHeHHE METOI0B U HHCTPYMEHTAIbHBIX CPEICTB TECTHPOBAHUS.



JlabopaTopHasi pa6ora Ne 8
«ComnpoBOXICHHE MPOTrPAMMHOTO 00eCTICUSHUSI»

Ilenp paboTHI. 3HATH, KaK MPOHUCXOIUT COIMPOBOXKICHUE IPOIPAMMHOTO
obOecrieueHus

1. Kparkue TeopeTHieckue CBEICHUS

[Ipouecc  cOMpoOBOXICHUS  MOpeAyCMaTpuBaeT JCUCTBUS W 3a7a4H,
BBITIOJTHSIEMbBIEC COMPOBOXKAAMOIIECH opranu3anued (Ciry>k00¥  COIMPOBOXKICHU).
JIaHHBIF  TpOIleCC  AKTUBU3HMPYETCS TpH  H3MCHEHHAIX  (Moau(pUKaIHsIX)
MPOrPaMMHOTO MPOJYKTa U COOTBETCTBYIONIEH JOKYMEHTAIMM, BBI3BAHHBIX
BO3HUKIIUMHM MOpoOJeMaMH WM TOTPEOHOCTSIMU B MOJEPHHU3ALMHU JIHOO
apanramuu [10.

N3menenus, BHocumble B cymecTByromee [10, HE HOMKHBI HapymaTh €ro
uenoctHocTH. IIpoiiecc conpoBoxkaeHus BkitodaeT nepeHoc 110 B npyryro cpeny
(Murpanuo) u 3akanuuBaetcs cHstueM [10 ¢ sKcIuTyaTanmy.

[Iporiecc conpoBOKIeHHSI OXBATHIBAET CIEAYIONIUE JEHCTBHUSL:

1) MOATOTOBUTENBHYIO PabOTY;

2) aHanmu3 po0JieM U 3arpocoB Ha Moaudukaruio I10;

3) mogudukanuto I10;

4) mpOBEPKY U MPUEMKY;

5) nepenoc I1O B mpyryro cpeny;

6) custue 110 ¢ sKkcIIyaTanuy.

ComnpoBoXJI€HHE NPOrpaMMHOI0 OOECMEUEeHUs] — TMPOILeCC YIYUIICHHUS,
ONTUMU3AIMU U ycTpaHeHus JnedekToB mporpaMMmuoro obecneuenus (I10) moce
nepeayu B HKCIUTyaTalluIo.

ComnpoBoxaenue [10 — 310 onHa u3 (pa3 KU3HEHHOTO IUKIIA TPOTPAMMHOIO
obOecnieueHus, cneayromias 3a ¢gasoit nepenauu [10 B sxcmTyaTanuio.

B xozae comnpoBoxaeHUsT B MPOrpaMMy BHOCSATCS U3MEHEHUS, C TEM, YTOOBI
UCIIPAaBUTh OOHAPYKEHHBIE B MPOLIECCE UCIIOIb30BaHUS AePEKThl U HEIOPaOOTKH,
a Takxke g J00aBieHUS HOBOW (YHKIMOHAIBHOCTH, C IIEJIbI0 MOBBICUTH
ya100CTBO UCMOJBb30BaHUS U TpUMEHUMOCTh [10.

Campiil Tyqminii BUJ CONPOBOXKIACHHUS — 3TO, KOHEYHO, OTCYTCTBHUE BCSKOIO
conpoBoxaeHus. OJIHAKO MPHU CYIIECTBYIOUIEM YPOBHE Pa3BUTHUSI MPOTPAMMHOTO
oOecrieueHus cAada C TMEPBOr0 TMPEIbABICHUS SBISETCS MaJlOBEPOSITHBIM
coobiTieM. OOblYHO  TpeOyroTcs, MO KpailHe Mepe, KOPPEKTHUPOBKaA
MporpaMMHOro oOecrnedyeHusi, a BO3MOXKHO, JaKe M €ro ajanrtamus, u
coBepuieHcTBOBaHME. C1ada ¢ MepBOro MpeabsIBiICHUs MpeanoaaracT IpuMeHEeHUE
OOJIBIIMHCTBA U3 OMMCAHHBIX BBIIIE METO/IOB MOBBIIICHUS HAJIEKHOCTA U HEMHOTO
yAauH.

Cy1uiecTByeT TpU BUJla CONTPOBOXKICHUS

CompoBokieHME C LeNbl0 uUchpaBieHuss omuook. Cambie aoporue
WCIIPABIICHUS], CBS3aHHBIE C OIIMOKaMHU B CUCTEMHBIX TPEOOBaHUSX, TO €CTh 37€Ch
MOXKET HAOII0aThCA MEPENPOESKTUPOBAHNE CUCTEMBI.



ConpoBoxzaenue ¢ wnenpto agantauuu [0  crnenuduueckuM  yCIOBHUSIM
JKCIUTyaTallik, 3TO MOXET MOTPeOOBAThCS MNP HU3MEHEHUH ONPEIEICHHBIX
COCTAaBJIIOIINX Pad0Yero OKpyKeHHUsl CUCTEMbI. UTO Obl aJanTUPOBATHCS K 3TUM
M3MEHEHUSIM CUCTEMA JO0JKHA OBITh MOJIBEPKEHA ONPEAEICHHBIM MOAU(DUKALIUSIM.

ConpoBoXAeHHE C IENbI0 H3MEHEHHS (YHKIMOHAJIBHBIX BO3MOYKHOCTEH
CUCTEMBI B OTBET Ha U3MEHEHUsI B OPraHU3allMy MOT'YT U3MEHHUTHCS TPEOOBAHMS K
IPOTrPAMMHBIM CPEJCTBAM.

2. [lopsimok BeITIOTHEHHSI pa0OTHI M COZIEPIKAHKUE OTYETA
[Topsitok BBITIOTHEHHSI PAOOTHI:
1) ConpoBOXIeHHE TPOrPAMMHBIX TPOTYKTOB.
2) BHeceHre N3MEHECHHI.
3) ObecrieueHre HASKHOCTH MTPH IKCILTyaTAIHN.
4) HeoOxomumass JOKyMEHTAIlusi W  MNPEANPOJaKHAs  MOATOTOBKA
MPOTPAMMHBIX CPEJICTB.
CoaepxaHue oTyera:
1) enb padOTHI.
2) 3aJ1aHKe Ha JJabOpaTOPHYIO pabOTy JUIsl CBOCTO BapHAHTA.
3) aJITOPUTM peIraeMoro 3aJaHus ¢ HEOOXOUMBIMHY ITOSICHCHHUSIMH.,
4) BBIBOJIBI 11O padoTe.

3. KoHTposbHBIE BOTIPOCHI

1) ComnpoBoXkIeHHE TPOrPAMMHBIX TPOJTYKTOB.
2) IpeanpogakHasi MOATOTOBKA MPOTPAMMHBIX CPECTB.



JlabopaTopHasi pa6ora Ne 9
«KonpurypaimoHHoe ynpaBJieHUE»

[lenb paboTHI: 3HATH KOHPUTYPAILITMOHHOE YIIPABIICHHE

1. Kparkue TeopeTHyecKue CBEICHUS

Kondurypamnuss — 3T0 3HaHHE O TOM, KakoBa paboTtaromas (akTyajibHas)
CUCTEMa, BbIJICJICHHAs U3 MHOXXECTBa €€ BO3MOXKHBIX BapuaHToB. Konduryparus
HAaXOJIUTCS TIOJ KOHTPOJEM, €clid KOHQUTrypalusi ONpPEHeICHUS CUCTEMBbI
COOTBETCTBYET KOH(MUTYypalluy BOIUIOIICHUSI CUCTEMBI. EClIM Kakue-TO 4acTH 3TUX
KOH(UTypaluii He COOTBETCTBYIOT APYT APYTY, TO TOBOPSIT O KOH(PUTYPALIMOHHBIX
KOJUTU3USIX.

VYupasnenue koHdurypamuern (configuration management) — rtexHuuyeckas
JUCUUIUIMHA  CHUCTEMHOM  HWHXEHepuu, oOecleuuBaromias  MoJjiepKaHue
HajuIexKamen (3aayMaHHOW, OJOOPEHHOW) KOH(HTyparmuu CHUCTEMBI BO BpeMs
Bcero e€¢ Ku3HEeHHOro I1uKia. Eciaum roBopuTh mompolie, TO yOpaBiCHUE
KOHQUrypauuem — 5TO NpaKTHUKa, OOECleuMBaIONIas Ha MPOTSKEHUH BCETO
’KU3HECHHOTO IMKJIa COBMECTHMOCTh BepCcUi (OTCYTCTBHE KOJUTH3HI!) M MOIHOTY
gyacTel CUCTeMbl (OTCYTCTBHE KOJLTU3HA!).

VYrhpaBnenue  KoHpurypanumel —  MpPaKTUKA CUCTEMHOMH>KEHEPHOTO
MEHEIP)KMEHTa — OHa 3aHUMAaeTCsl MOJAJIEPKAHUEM IIEJIOCTHOCTH CHUCTEMBI Ha
npotrsbkeHun Bcero JKL[. B pamkax 3TOM NMpPaKTUKU BBINTYCKAIOTCS pPa3jIdYHbIC
BUJIbI ClIeIM(UKAIIMNA 3aKyTaeMOT0/U3roTaBIMBaeMOro 000pyA0BaHUs/U3IeTUd —
BOM (bill of materials, cricok KOMITJICKTYOIIIHX).

OTtHecenne ynpaBieHUs KOHPUTypanue Kk CHCTEMHOM MHKEHEPUU O3HAYAET,
4YTO KOH(UTYpalHsi 00513aTeIbHO OTHOCUTCS KO BCEH CUCTEME.

VYopapnsomuii  kKoHQuUrypanue -— CUCTEMHBIM WHXKEHEpP, Hapsany C
WHXXEHEPOM IO TPeOOBAHUSM, CUCTEMHBIM apXUTEKTOPOM, HHTEIPATOPOM.

OCHOBHBIE TTOHATHUSA

VYnpasnenue koH(pUrypaluen BKIOYAET B ce0sl CIAeAYIONINE TOHSATHS

6aszuc (configuration baseline) — mcxomnas (yTBepKIAcHHAS) KOHOUTYpAIIHS.
ba3zuc onpenensieTcs Ha cleIyOMIUX Tanax:

bazuc Omnpegensiercs Ha 3tane Tun cneuudukanuu XapakTepUCTUKHU

OnuceIBaeMbIil SJIEMEHT

OYHKINOHAIBHBIN

(Functional)

Bri0op koHuenuuun A OyHkuuoHanbHble ciennupukanuu  Cucrema

dmnaeckwmii (Allocated) Texaudueckoe nmpoekTupoBanue B [TpoexTHas
JOKYMEHTalusl  DJIEMEHT KOH(pUrypanuu

[Mpoxykmmu (Product) Texanueckoe mpoekTupoBanue C, D, E

[Ipon3BOICTBEHHO-TEXHOIOTHYECKAsl IOKYMEHTAlUA ~ DJIEMEHT
KOH(Urypauuu

Bepcust/peBu3us (version/revision);

ateMeHT KoHguryparmuu (configuration item, Cl) — saeMeHT cHCTEMBI,
KOTOPBIM SIBJSIETCS OCHOBOM JJIi ONHUCAaHUSI U (POPMAIBHOrO YIMPABICHUS



MPOCKTUPOBAHUEM CHCTEMBbI, 0a30Basi 4acTh CHCTEMBI, KOTOpas MPOEKTUPYETCH,
KOHCTPYUPYETCS U CO3/Ia€TCsl CUJIaMH OJHOM OpraHu3alliu. XapaKTepPUCTUKU U
uaTepdeiicel Cl ¢ ApyruMu COCTaBHBIMHU YaCTSMH JODKHBI OBITH ONPENETICHBI U
KOHTPOJUPOBATHCS, YTOOBI TAPAHTUPOBAThH HaJIeKamee GpyHKimoHupoBanue Cl B
COCTaBe CUCTEMBI B 11€JIOM. Pa3nnyaror:

anmapaTtHbie dJieMeHThI KoHpuryparuu (hardware CI — HWCI)

AJIEMEHThl KOH(PUTypalluh NOPOrpaMMHOTO OOecredeHUus KOMIIbIoTepa
(computer software CI — CSCI)

yropasieHue uarepdeiicamu

yIpaBJCHUE U3MEHEHUSIMU

2. ITopsimox BeITIOTHEHHSI pa0OTHI M COZIEPIKAHKE OTYETA
[TopsiAoK BBITIOIHEHUSI PAOOTHI:
1) BHyTpeHHSsI OpraHu3aliy IpOrPaMMHBIX IPOJTYKTOB.
2) TuroBast CTpyKTypa MporpaMMHBIX MPOJTYKTOB.
3) I'ostoBHOM, yIPaBISIONIHA MOTYIIb, pA0OYHE U CEPBUCHBIC MOTYJIH.
4) CTpyKTypa MakeTa MPHKJIaIHBIX TPOTpaMM.
5) buGJIMOTEeKN CTaHIAPTHBIX IPOrPaMM U TIOIIPOTPaMM.
6) Bo3MOXXHOCTP UCITIOJIb30BaHUS BCTPOSHHBIX () YHKITHH.

CoaepxaHue oTyera:

1) tenb padOTHI.

2) 3aJ1aHKe Ha JJA0OPaTOPHYIO pabOTy JUIsl CBOCTO BapHAHTA.

3) aJITOPUTM peIraeMoro 3aJaHus ¢ HEOOXOIUMBIMH ITOSICHCHHUSIMH.
4) BBIBOJIBI 11O padoTe.

3. KoHTpoOmbHEIE BOTPOCH

1) Ienu cTpyKTYpHU3aIUK IPOTPAMMHBIX ITPOTYKTOB.
2) BeTpoeHHbIE () yHKITUH.



JlabopaTopHas pa6ora Ne 10
«YTpaBlIeHUE MPOrPaMMHON UHKEHEPUEH»

[enb paboTHI: yIpaBIATh IPOrPAMMHON HHKEHEPHEH

1. Kparkue TeopeTHiecKkue CBEICHUS

OO611ee MOHATHE NOCTYIIHBIE PECYPCH 0OECICUEHHS KU3HEHHOro mukia 11C
BKJIIOYAET pealibHble (DUHAHCOBBIE, BpPEMEHHBIE, KAaJpOBBIE U amnmapaTypHbIC
OTpaHUYEHHUS 3aTpaT, B YCIOBHUSIX KOTOPBIX TMPOUCXOAUT CO3JaHUE U
COBEPIICHCTBOBAHUE KOMILIEKCOB IporpaMM. B 3aBHCUMOCTH OT XapaKTEpUCTHUK
00beKTa pa3paboTKu Ha €€ BBHIMOJHEHHUE BBIICISIIOTCS PECYPChl Pa3IMYHBIX BUIOB
U pa3MepoB. DTU (PaKTOPhI MPOSIBISAIOTCS KaK JOMOJHUTENIbHBIE XapaKTEPUCTUKU
nporieccoB XI[ m mporpaMMHBIX TPOAYKTOB, a TaKke HX PEHTA0EIbHOCTH,
KOTOpbI€ CJEAyeT YYUThIBATb W ONTUMHU3UPOBaTh. B pe3ynbTaTe AOCTYIHBIE
pecypchl CTAHOBSITCSI KOCBEHHBIMU KPUTEPUSIMU WK (DaKTOpamu, BIUSIONIUMU Ha
BBIOOpP METOJOB pa3pabOTKH, HAa JOCTUTaeMble KaduecTBO M A()PEKTUBHOCTH
MPUMEHEHUSI MPOrPAMMHBIX MPOAYKTOB. MHOTHE MPOEKTHl CUCTEM TEPHENH U
TEPISAT HEyJauy H3-3a OTCYTCTBUSL Y pa3padOTUYMKOB U 3aKa34MKOB MpU
MOATOTOBKE KOHTpPAKTa YETKOrO MPEJICTABICHUS O pEalbHbIX (PUHAHCOBBIX,
TPYJOBBIX, BPEMEHHBIX U HWHBIX pecypcax, HEOOXOAMMBIX ISl UX peaju3allvu.
[TosToMy OnHOM W3 OCHOBHBIX 3a1ad npu npoektupoBanun 1IC sBisercs
SKOHOMUYECKUIN aHaIu3 U OMpejeieHue He0OXOIMMbBIX PECYpPCOB JJIsl CO3AaHUs U
obecnieuenusi Bcero XKI[ TIC B cooTBeTcTBUM ¢ TpeOOBAaHUSIMHU KOHTpaKTa M
TEXHUYECKOTO 3aJI[aHMUSI.

Haubonee o01muM BUAOM pecypcoB, UCMOIb3YyEMBbIX B Ku3HEHHOM 1ukie T1C,
SABJISIIOTCS. TOMYCTUMbIE (PUHAHCOBO-?KOHOMHYECKHE 3aTPAThl UJIM SKBUBAJICHTHbBIE
UM BEJHYMHBI TPYJIOSCMKOCTH COOTBETCTBYIOHMMX padoT (cMm. nekmuto 5). Ilpwm
pa3paboOTKe, TECTUPOBAHMU U AaHAJIM3€ KauecTBa HTOT I[I0Ka3aTellb MOXKET
MPUMEHSTBCS WM KaK BUJl PECYPCHBIX OIPaHUYEHUM, UM KaK ONTUMHU3UPYEMbIN
KPUTEPUI, ONIPEAEISIONINN 11es1eco00pa3Hy0 GyHKIMOHAIBbHYIO puroaHocts [1C.
[Ipu 3TOM HEOOXOIMMO TaK)K€ YUYUTBIBATH 3aTpaThbl Ha pa3pabOTKy, 3aKyNKy W
AKCIUTyaTallul0 CUCTEMbl KauecTBa, HA TEXHOJOTHIO U KOMILUIEKC aBTOMAaTH3alluu
MPOCKTUPOBAaHUS MporpamMM U 0a3 [JaHHBIX, KOTOpPbIE MOTYT COCTaBJISTh
CYILIECTBEHHYIO 4YacTh COBOKYIMHON CTOMMOCTH U TPYAOEMKOCTU pa3pabOTKH U
Bcero JKII I1C.

3atpatel B xku3HeHHOM uukie [IC omnpenenstorcs HE TONBKO 3TallamMu
pa3pabOTKH, HO W ATallaMH 3KCIUTyaTalldd U COMPOBOXKACHUS. 3aTpaThl HA 3THX
JTamax MOTYT 3HAUUTENIbHO MPEBBINIATH 3aTpaThl MpU  pa3paboTke U
XapaKTEePU3YIOTCA  CBOMMHU  OCOOBIMH  3aKOHOMEpHOCTAMH .  OpHako
s pexTuBHOCTH Tporecca pa3padborku [IC HEBO3MOXKHO ompedensaTh O0e3 ydera
5()PEKTUBHOCTH MOCIEAYIONIEH dKCIUTyaTalluy, a, s, J0JIro MOAUPHUIMPYEMbBIX
nporpaMmM, 0e3 OneHKH 3(P(PEeKTUBHOCTH HX COMPOBOXKIEHUS. Psin dakTopoB
BIIMSET Ha 3aTpaThl Npu pa3paboTke ciaoxHbIX 1IC HE TOIBKO HEMOCPEACTBEHHO,
HO W 4Yepe3 BO3MOXKHOE M3MEHEHHUE 3aTpaT B JajJbHEUIIEM MpH CONMPOBOXKIACHUU
Wi sKcmutyatanud. Kaxapli M3 3TanoB: pa3paboTKa, COMPOBOXKACHUE U



SKCIUTyaTaldss  MOXET OBITh JOCTATOYHO UIMTEIBHBIM. B Iperenax 3TamoB
pa3liUyHble TPYMONbl 3aTpaT MOTYT ObITb HEOJHOBPEMEHHBIMU U Pa3ACNSIThCS
WHTEpBAJIAMU BpPEMEHHU, HCUHUCISIEMbIMUA Tojamu. OJIHAKO, Pa3HOBPEMEHHOCTH
3aTpaT TPYJHO Y4YUTHIBATH B OOIIEM BHUJE, U MPU CYIIECTBYIOIIMX METOAMKAX,
HMMEETCSl HEKOTOpasi YCIOBHOCTh MPHU OLICHKE BIUSHUM BPEMEHU HAa COBOKYITHBIE
3aTpaThl IPOEKTA

Lenp muaHupoBaHus KU3HEHHOTO LHMKJIA MPOrPAMMHOIO CPEJCTBA COCTOUT B
BBIOOpE U OMpeesieHnd croco00B co3nanus u copepiieHcTBoBanus 1IC, koTopsie
CIIOCOOHBI yJIOBJIETBOPUTHh TPEOOBAHMSIM TEXHUYECKOIO 3aJaHusi, crenudukanui
M KOHTpPaKTa, a TakXke O00eCleuuTh YpPOBEHb KauecTBa, COOTBETCTBYIOIIUN
3alaHHBIM TpeOoBaHUSM. B COBpeMEHHBIX CTaHAapTax MOAYEPKUBACTCS, YTO
3¢ (heKTUBHOE IIAHMPOBAHNE OMPEICIAIONMIA (AKTOP BHICOKOTO KAa4ecTBA BCErO
K1l mporpamMMHOro cpeacTBa, YJIOBIETBOPSIONIETO TpeOOBaHUAM 3aka3zuuka. B
cragmaprax ISO 12207 wmu 1SO 16326 pexoMeHAyeTCs  OMPEICIHTh
aMUHUCTPATOPA, KOTOPBIA JIOJXKEH TMOJTOTOBUTH IIJIAHBI [JIS BBIMOJHEHUS
npouecco JKI[ TIC. IlnaHbl, CBA3aHHBIE C BBINOJIHEHHEM IMPOIECCA, JOJHKHBI
COJIepKaTh OMHUCAaHUS COOTBETCTBYIOLIMX pabOoT © 3a1ay, oO003HAUYCHUS
CO3/1aBa€MbIX KOMIIOHEHTOB MPOTPAMMHOTO CPEJICTBA U OXBAThIBATh CIICIYIOIIHE
3a/1aud: YCTAHOBJICHHE TPa(PUKOB CBOEBPEMEHHOTO PEIICHUS YACTHBIX 3aJay U
Bcero IIC; oneHku HEOOXOAUMBIX TpyAo3aTpaT Ha 3aJayd U MPOEKT B LEIOM;
OMpENICNICHUE PECYpPCOB, HEOOXOAMMBIX JJISI BBIMIOJHEHUS 3a7a4 U MPOEKTa,
pacripeiesieHue 3a1a4 1Mo UCTIOTHUTENSIM;

omnpenieNiecHne O00S3aHHOCTEN WCIOJIHUTENEH; OMNpeaeeHue KPUTHUYECKUX
cuTyauuii, cBsi3aHHbIX C 3amadamu wuinn npoueccamu JKI[ TIC; ycranosinenue
ucnosib3yeMblx B mponeccax JKI[ IIC kpurepueB ynpaBieHUST KadyeCTBOM; -
onpeJieNIieHUEe 3aTpaT, CBSI3aHHBIX C pealiu3alien KaXKJ0ro mnpolecca; ooecrneueHme
yCJIOBUH U onpenenenre HHGpacTpyKTypsl BeinoaHeHus npoueccos KL T1C.

JIoJKHBI OBITH OMpeeiaeHbl 00S3aHHOCTH CIELHAINCTOB IO MOJTOTOBKE U
yTBepxacHUIO  (cormacoBanuio) IuraHoB.  Ciieqyer  YCTAaHOBHTH — MOJCIb
KU3HEHHOTO I[MKJIa MPOTPAMMHOI0 CPEICTBA, 3a/laud, paclpeiesieHue 3ajay, ux
OJIOKMPOBKY M COOTBETCTBYIOIIUE pecypchl. B mporpaMMHOM MpOEKTE OJKEH
OBITH OIpeJIeTICH OJIMH OCHOBHOM Ipaduk padoT, a BCe BCIOMOraTeIbHbIe IpapuKu
JIOJKHBI OBITH CBSI3aHBI M COTJIACOBAaHBbI C OCHOBHBIM rpadukoM. C HOMOIIBIO
CTPYKTYpHI Kllaccupukanuu paboT MOKHO 3P (HEKTUBHO MPOBEPATH X0 MPOLIECCOB
u o0ecrneuynBaTh KOHTPOJb ATUX MPOUECCOB M MPOAYKTOB. I[lmaH momkeH OBbITh
MPUMEHEH TaK, YTOObl 00ECIIEUNUTh YIIPaBICHHUE MPOTPAMMHBIM IMPOEKTOM Ha BCEX
YPOBHSIX €ro AE€Talu3allii C MCIOJb30BAHHEM COOTBETCTBYIOIIMX TEXHOJIOTHUH B
3aBUCUMOCTH OT 00bEMa, CI0KHOCTH, KPUTHMUYHOCTU U pUCKa npoekta. OUeHKu
MPOEKTa, UCIOJb3yeMble MPHU IUIAHUPOBAHUU, JOJKHBI OXBATHIBATH: CTOMMOCTH
peanu3ali  COOTBETCTBYIOUIUMX IMPOILIECCOB; HMH(DpacTpyKTypy obOecredeHus
peanu3alu MpoUeccoB; MOTPEOHOCTH B pecypcax, BKIIOYAs COOTBETCTBYIOIIEE
yIpaBJ€HUE U KOHTPOJIb; OLEHKY M KOHTPOJIb KauecTBa peajn3allid MPOIIECCOB,;
YIpaBJIEHUE PUCKOM PE3YJIbTATOB MPOILIECCOB; 0OECIIEYEHUE CPEebl MPOrpaMMHOM
umkeHepun npoekta [IC; 3amaHus, BBIIOTHSAEMBIC B KaXJIOM Tporecce u (M)
pabore.



Oo6mee npencraBnenue o kadectBe [IC mexmyHapomaasiM cranmaptom SO
9126:1-4:2002 pexoMeHIyeTCsl ONUCHIBATh TPEMsS B3aWMOJACUCTBYIOIMIMMH |
B3aMMO33aBUCHUMBIMU METPUKAMHU XapaKTEPUCTUK KaueCTBa, OTPAKAIOIIUMHU:

BHYTPEHHEE KauyeCTBO, MPOSBISIONIEECS B IMpolecce pa3paboTKU U APYTUX
MPOMEXKYTOUHBIX 3TAINOB ku3HeHHOTO 1uKia [1C;

BHEIIIHEE KAYECTBO, 33/IaHHOE TPEOOBAHUSIMU 3aKa3UMKa B ClielU(PUKAIUAX U
OTpaKarolleecs: XapaKTepUCTUKAMHU KOHEYHOTO MPOYKTa,

KaueCcTBO MPHU MCIOJIB30BAHUU B MPOILECCE HOPMAIBHOM SKCIUTyaTalluud M
PE3YABTATUBHOCTHIO JIOCTUKEHUSI MOTPEOHOCTEH MOIb30BaTENEH C YyU4ETOM 3aTpar
pecypcoB.

BHyTpeHHNe METPUKH B COOTBETCTBHM CO CTaHIAApTaMU MOTYT MPUMEHSIThCS
B XOJI¢ MPOEKTUPOBAHUS U MporpamMMupoBanus K KoMrnoHeHTam IIC Takum, Kak
cnenu@uKanus WIM HMCXOAHBIM mnporpamMmubiii Tekct. [lpu paspaborke IIC
MPOMEXKYTOYHbIE  KOMIIOHEHTHI  CIEAyeT OlLEHHUBAaTh C  HUCIOJIb30BaHUEM
BHYTPEHHUX METPUK, KOTOpPbIE OTPaXaroT (PYHKIMOHAJIbHbIE U KOHCTPYKTHUBHbBIC
cBoiicTBa mporpamMM. OCHOBHAs Iiel1b NPUMCHEHHS BHYTPEHHHX METPHK
obOecrnieunBaTh, 4TOOBI pa3paboTuyMKaMu ObUIO MOJYy4eHO TpeOyeMoe BHEIIHEe
KauecTBO. PexoMeHIyeTCcsl HC0JIb30BaTh BHYTPEHHUE METPUKH, KOTOPhIE MMEIOT
HauOoJsiee CUJIbHBIE CBSI3U C MPUOPUTETHHIMH BHEIIHUMH METPUKAMH, YTOObI OHU
MOTJIM TIOMOTaTh MPU MPOTHO3UPOBAHUU UX JOCTUXKUMBIX 3HaueHUil. BHyTpeHHue
METPUKHU JIal0T BO3MOXHOCTb pa3pa0OTUMKaM, UCIBITATEISIM W 3aKa3udKaM,
HayuHas ¢ CUCTEMHOT0 MPOECKTUPOBAHMSI, TPOTHO3UPOBATH KAYECTBO KU3ZHEHHOTO
[MKJIa TpOorpaMM W 3aHUMAaThCAd BOIMPOCAMU TEXHOJOTMUYECKOro oOecredeHust
KadecTtBa 710 Toro, kak [IC cTaHOBUTCS TOTOBBIM K HCIOJB30BAHUIO MPOIYKTOM.
N3mepeHuss BHyTpEHHUX METPUK HUCIOIB3YIOT CBOWMCTBA, KAaTErOpUHU, YMCIA WU
xapaktepuctuku 3neMeHToB [IC, xoTopble, HampuMmep, UMEIOTCS B MPOLEAypax
MCXOJIHOTO MPOrpaMMHOI0 TEKCTa, B Ipade MOTOKa YIpaBJIeHHs], B TIOTOKE TaHHBIX
U B OMMCAHUSIX U3MEHEHUSI COCTOSTHUM MaMSITH.

2. [Topsamox BeITIOIHEHUS pa0OTHI M COZIEPKAHKE OTYETa
[TopsiAoK BBITIOIHEHUSI PA0OTHI:
1) TloctpoeHme MojeNei NPOTrPaMMHBIX CHCTEM C HCIOJb30BaHUEM
CTPYKTYPHOT'O U O0BEKTHO-OPUEHTUPOBAHHOTO TIOJIXO/I0B.
2) JIlnarpaMMBbl IIOTOKOB JJAaHHBIX U JUATPAMMBI «CYIITHOCTh-CBSI3bY.
3) IocTpoeHne KOHIIETITYaIEHON MOCIIH IPEIMETHONW 00JIaCTH.
4) ImarpamMmbl MoenupoBaHus si3bika UML.
5) Pa6ora B cpene CASE-cpenctaa.

CoaepxaHue oT4era:

1) enb padoTHI.

2) 3a7aHKe Ha J1ab0opaToOpHYIO paboTy JUIsl CBOCTO BapHAHTA.

3) aJITOPUTM perraeMoro 3aJaHus ¢ HeOOXOIUMBIMH ITOSICHCHHUSIMH.
4) BBIBOJIBI 11O padoTe.



3. KoHTposbHBIE BOTIPOCHI

1) CrangapTu3aids ¥ METPOJOTHs B pa3pabOTKe MPOrPaMMHOIO
obecrnieueHusl.
2) CrangapTu3aius HHOOPMAI[HOHHBIX TEXHOJIOTHHA.



JlabGopaTopHnasi padora Ne 11
«IIpouecc nmporpaMMHON UHKEHEPUU»

Ienb paboOTHI: pacCCMOTPETH MPOLIECC TPOTPAMMHON MHKEHEPUHU

1. Kparkue TeopeTHyecKue CBEICHUS

ABTOpCKas pa3paboTka — MPUHIHUI CO3JIaHUSI MPOTPAMMHBIX MPOIYKTOB,
IpU KOTOPOM BECh JKU3HEHHBIM LUK pa3pabOTKU MOAACPKUBACTCS OIHUM
€IMHCTBEHHBIM YEJIOBEKOM.

DTOT MPUHIUIT OBLI TOCTATOYHO MHUPOKO pactpoctpaneH B 70—80-e rompr
XX Beka. Ceiiwac oH mnpumensercs peako [Kymawmues 1999]. IIpumepamu
aBTOPCKUX Pa3pabOTOK SABJIAIOTCS omnepannoHHas cuctema Jlucmak (B.®. TropuH),
TekcToBbIld penaktop Jlekcukon (E. M. Becenos), TpanciasTopsl ¢ s3pikoB Algol-
68 (I1. Hayp) u Pascal (H. Bupr).

[Ipunuun aBTOpPCKOM pa3paOOTKM HEMPUMEHUM IS MHOTUX COBPEMEHHBIX
pa3pabOTOK M3-3a HX CIOXKHOCTH, oObemMa U TpeOOBaHUUW K KauecTBYy U
conpoBoxkaeHuto. C Apyroil CTOpoHBI, MpOrpaMMHOE OOecIleueHue, HauuHasi ¢
MOMEHTA MOSIBICHUS MEPCOHATBHBIX KOMITBIOTEPOB, CTAI0 MPOJIYKTOM MacCOBOTO
noTpeOIeHHs], MPUHOCSIIIUM OTPOMHBIN 10X0A. B 3T0il 06macTu OBICTPO BBIpOCIHU
U CTald JIOMUHHPOBATh KPYIHBIE KOMIIBIOTEPHBIE KOMIIAHMM C Pa3BUTOMU
CTPYKTYPOM MEHEKMEHTA U MOIIIHOW PEKIaMOM.

Haubonee wuHTEpeceH MNPUHLMI ABTOPCKOM pa3pabOTKU C TOYKH 3PEHHS
MPUMEHEHHUSI B OOJIACTM HAYKOEMKHUX MpUIIOKEHUH. [l Takux mnpunoxeHuu
XapakTepHa HEOOXOJUMOCTh MHOTOJIETHETO M3Yy4eHHUsl MpeAMETHOM o00JacTu,
MPAaKTUYECKU TOJIHOE OTCYTCTBHME HA4YalabHOTO ()MHAHCUPOBAHUS MPOEKTA, Majas
pPEHTa0EIbHOCTD, ONpeieisieMas Y3KUM KPYTroM IMOJIb30BaTeNeH.

[To mamabiM A. II. KymamueBa [Kymamue 1999], aBropckas paspabotka
MOXKET BBIUTPHIBATh [0 MPOU3BOAUTEILHOCTH B TpUILATh U Ooyiee pa3 y
KOJUIEKTUBHOM pa3pabOTKH, YTO JIOCTUTAETCS 3a CUET:

UCKJIIOYCHUS MEKITUMYHOCTHBIX KOMMYHUKAIIHAH, CBSI3aHHBIX C
HEOOXOJUMOCTBbIO  MOPOXKACHUS M M3yuyeHHs  OOJBIIOrO  KOJIMYECTBA
TEXHOJIOTUYECKOU TOKYMEHTAIUU;

HMCKJIIOUCHUs paboT Mo pa3OMEHHMI0 TIPOEKTa Ha COCTaBJISAIONIUE, I10
pacrpeieieHuI0 UX MEXKJY HWCIOJHUTENSAMH, IO KOOPAWHALUUU ACSTEIbHOCTU
UCIIOTHUTENEH U KOHTPOJIIO 32 KX pabOTO.

O0beM MPOrpaMMHOTO MPOJYKTA, BBIMOJIHEHHOTO METOJIOM aBTOPCKOM
pa3pabotok B 5—20 pa3 MeHbIIIe TT0 CPAaBHEHUIO C MHAYCTPHATHHBIMHA aHAJIOTAMHU.

ABTOpCcKasi pa3paboTkKa MpeAnoiaraeT JIOCTUXKEHUE MpodhecCHOHATBHOTO
ycrnexa, M3BECTHOCTH M CJaBbl B OJMHOYKY. Takoe BIOJIHE peajabHO, CIEAYET
TOJIBKO TMPaBWIbHO BBIOpaTh MpodeccuoHanpbHyl0 '"HuIly', 0O0JacTh BEACHUS
pa3palbOTKH.

KonnextuBHas pazpaboTka

OgHuM Y3 OCHOBHBIX BOMNPOCOB KOJJIEKTUBHOM pa3pabOTKHU  SIBISETCA
paszeneHue TpyJa — OT PaBHOIIPABHBIX COMCIIOJHUTEINIECH 10 OpraHu3aliu B BUJIE
’KeCTKOW uepapxuu (Harmpumep, Opuraabl IIIaBHOTO MTPOTPaMMUCTA).



N3BecTHO, 4YTO TiepBbIE KOJUIEKTUBHBIE pPa3pabOTKU MPOTPpaMM BEJHCh
npuMepHO Tak. HayanbHUK BBIMIONHS pa3liefieHue OOJbIIOrO MpOoeKTa Ha
MEHBIIIME YacTU W TepefaBall jJajiee Mo uepapxuu. Uepe3 HEKOTOpoe Bpems,
TeNepb yXKe CHU3Y BBEpX, IIa cOOpKA MPOrpaMMbl U3 HAMUCAHHBIX (parMeHTOB.
Co6path paboTaroniuii mporpaMMHbBIA MPOIYKT yAaBalOCh HE BCET/IA.

Texnuueckue KoMaHHbIE pojau PaBHONIPaBHBIE COMCIIOTHUTETN

Bbpurana paBHONPaBHBIX COUCIIOTHUTEIEH OOBIYHO COCTOUT U3 CIICIIUATHUCTOB,
3aHUMAIOIINXCS] MPUMEPHO MOJOOHBIMHU 3ajlayaMHd B pPaMKaX OJIHOTO ITPOEKTA.
EcrectBenHo, crienpanu3anuii B paMkax OJHON Opuraabl MOXKET ObITh HECKOIBKO.
[IpumepHBbIi cocTaB Takoi OpUrajbl pa3padOTUUKOB CIIETYFOIIHIA:

WH)KCHEPBI-Pa3padOTUUKH (CIIEIUATMCTHI 110 WHKCHEPUHU MTPOTPAMMHUPOBAHMSI
U TIPOTPaAMMHUCTHI);

TEXHUYECKUE NUCATENH;

WHXXEHEPbI TECTUPOBAHUS;

WHXKEHEPHI KauecTBa,

CIELUATIMCTHI IO COMPOBOXKICHUIO TPOJIYKTA,

CIEUUATIMCTHI TIO MPOJIaXKaM MPOYKTA.

Tun paboTsl ompeaensieT COACpKAHUE W MPUPOAY BBIMOIHAEMON pPaOOTHI.
[IpuBenem cnucok TUNOB pabOT W oOjacTeld cHenualn3aldd Ha OCHOBE
knaccudukauu Konrep [Conger 1994].

Pa3zpaboTka mpuiioxxkeHuii.

[Iporpammucr.

CrenuanucT no MHXEHEPUHU MPOrPaMMHUPOBAHUS.

CrnennanucT no MHXEHEPUN 3HAHUM.

Pabota ¢ npuinoxeHus Mu.

CrenuanucT 1o NPUI0KEHUSM.

AJIMUHHUCTPATOP JAHHBIX.

AnmMuHUCTpaTOp 0a3bl TaHHBIX.

TexHu4eckast moaaepKKa.

CucTeMHBIN aIMUHUCTPATOP.

CeTeBoil aAMUHHUCTPATOP.

AJIMUHHCTPATOP KOMMYyHUKAIAN.

OObecrieueHne KauecTBa MPOAYKTA.

TexHuuecKknil nucaTenb.

Nuxenep TecTupoBaHus.

Nuxenep kauecrna.

MapkeTuHr.

CrenuanucT mo COMpPOBOXKACHUIO TPOJIYKTA.

Crenuaiuct no .npojaxaM MpoayKTa.

CucreMHOE MHTETPUPOBAHUE.

CHUCTEMHBIN UHTETPATOP.

W3 mnepeudcineHHBIX CHEUUANU3AlMA OYEHb HWHTEpPECHA CIelraan3aius
CUCTeMHOro wuHTerpatopa. OCHOBHbIE 3aJlaud CHCTEMHOIO HWHTErparopa —
MPEUIOKUTh 3aKa3YUMKy BapHaHT PEIICHUs €ro mnpoOsiemMbl, BbIOpaB HaumbOolee
MpUEeMJIEMbIA 1O I1I€HE M TEXHUKE, M pealu3oBarb ero. Takum o0pazom,



CUCTEMHBI WHTETPATOpP MPOJAET PEIICHUS W HECET OTBETCTBEHHOCTh 33 HUX
peanuzanuio. CHCTEMHBIH HMHTErpaTop Kak MpodecchoHan AO0KeH o00JanaTh
3HAHUSMH U3 OYE€Hb MHOTHX 00JacTell — MPUKIAJHOE U CUCTEMHOE MPOrpaMMHOE
obOecrnieueHue, aIMUHUCTPUPOBAHUE CUCTEM, alMaparypa, CETH, IKOHOMUKA U T. .

2. [lopsimok BeITIOTHEHHSI pa0OTHI M COZIEPKAHKUE OTYETa
[TopsiAoK BBITIOIHEHUSI PAOOTHI:
1) Kareropuu CHEIMAJIMCTOB, 3aHATHIX Pa3pabOTKOH W SKCIUTyaTaluen
MPOTPAMM.
2) TlpuHIMIBI W METOABI KOJUICKTHBHOW pPa3pa0OTKH IMPOrPaMMHBIX
MPOAYKTOB.
3) Opranu3anus KOJUICKTUBHOW paOdOThI TPOTrPAMMHUCTOB.
4) CxeMa B3aUMOJICUCTBHUS CIICIUAINCTOB, CBSI3aHHBIX C CO3JaHHEM U
AKCIUTyaTalluel mporpamMm
5) Tumb! opranu3anuy Opura.
6) bpuraaa riraBHOTO MPOrpaMMHUCTA.
7) O0s13aHHOCTH YJICHOB OpHUTaIbl.
8) Pacrpezenenne 00s13aHHOCTEl B OpHrae.

CoaepxaHue oTyera:

1) tenb padOTHI.

2) 3aJ1aHKe Ha JJA0OPaTOPHYIO pabOTy JUIsl CBOCTO BapHAHTA.

3) aJITOPUTM peIraeMoro 3aJaHus ¢ HEOOXOIUMBIMH ITOSICHCHHUSIMH.
4) BBIBOJIBI 11O padoTe.

3. KoHTposbHBIE BOTIPOCH

1) Kareropuu CHEIMAIUCTOB, 3aHATHIX pa3pabOTKON W JKCILTyaTanuen
MPOTPaMM.
2) Pacnipenenenue 00s3aHHOCTEH B OpHTaIe.



JlabopaTopHasi pa6ora Ne 12
«IHCTpYMEHTHI U METOIBI IPOIPAMMHOUN MHKEHEPUI»

Lenp paboOTBI: paccMOTPETh HMHCTPYMEHTHI U METOJbl MPOTPaMMHOMN
WHXXECHEPUU

1. KpaTkue TeopeTnuecKkrie CBEeICHUS

TexHuKn HHTErpallud WHCTPYMEHTOB. OTH TEXHHUKWA BaXHbl A
€CTECTBEHHOT'O UCIIOJIb30BAHUSA COYETAHUS PA3JIMYHBIX MHCTPYMEHTOB. TUIINYHbBIE
BUAbl HMHTETpPAllUM HMHCTPYMEHTOB BKJIOYAIOT IIATGOpPMBI, TIpeJCTaBICHHUE,
MPOLECCHI, TAHHBIE U YIIPABIICHUE.

Mera-unctpymenTbl. Takue cpeAacTBa TE€HEPUPYIOT APYTrM€ HWHCTPYMEHTHL.
Hanpumep, kimaccM4ecKuM NPUMEPOMMETA-UHCTPYMEHTASIBISIETCS KOMITAIATOP
KOMITHJISITOPOB.

OneHka MHCTPYMEHTOB. JlaHHasi TeMa MPeICTaBIsAEeTCS JOCTATOYHO BaKHOM B
CUJIy TTIOCTOSIHHOM 3BOJIIOIIMA HHCTPYMEHTOB MPOTPAMMHON UHKEHEPHUH.

HNannas cexuus (mogo0iacTh) pasjeieHa Ha TPH TEMbI. SBPUCTUYCCKUE

METO/IbI (heuristic methods), KaCaroIIHecs He(hOpMaTH30BaHHBIX
OAX0A0B;(popMalIbHBIC METO/IBI (formal methods), 000CHOBaHHBIC
MaTEeMaTUIECKU;METOIbI MPOTOTUTTUPOBAHUS (prototyping methods),

Oazupyromnmecs Ha Pa3IMYHBIX (HOpMax MPOTOTHUIIMPOBAHHS. DTH TPU TEMbI HE
SIBJITIOTCSL M30JIMPOBAHHBIMH JIPYT OT JPYyra, CKOpee OHH BBIACICHBI UCXOMS U3 UX
3HaYUMOCTH W Ha OCHOBE OIPEICICHHBIX JOCTATOYHO SBHBIX WHJIWBUIYaTbHBIX
ocobeHHocTtei. HanmpuMep,00beKTHO-OPUSHTHPOBAHHBIAIIONXO0/] MOXKET BKIIOYATH
(dbopMaNbHbIE TEXHUKH W WCIIONBH30BaTh MPOTOTUIHPOBAHUE I IMPOBEPKH U
arrecrtanuu. Tak ke KaK M MHCTPYMEHTBI, METOJIbI MPOTPAMMHON HH)KCHEPHH
MOCTOSTHHO BOJIIOIIMOHUPYIOT. VIMEHHO MOATOMY, B ONMCAHUM JIAHHOM 00JIacTH
sHaanii aBTopel SWEBOK mocrapanucs m30exaTh, HACKOIBKO 3TO BO3MOXKHO,
YIIOMUHAHHUS JIFOOBIX KOHKPETHBIX METOJI0JIOTHIA.

OBpuctrueckue Meto el (Heuristic Methods)

Ota TeMa COJICPIKUT YeThIpe KaTeropuu METO/IOB:
CTPYKTYpHBIC,0pUCHTUPOBAHHBIC Ha JaHHBIE, OOBEKTHO-OPHUCHTUPOBAHHBICH
OpPUCHTHPOBAHHBIE Ha 00JIACTh IPUMEHEHUS.

Crpykrypable Meroabl (Structured methods). IIpu TakoM HOIX0A€ CHCTEMBI
CTPOUTCS C

(YHKITMOHATBHOW TOYKH 3PEHUsS, HAYMHAS C BHICOKOYPOBHEBOT'O NMOHHMAHUS
MOBEJICHUSI CUCTEMBI C ITOCTCIICHHBIM YTOYHCHHEM HHU3KO-YPOBHEBBIXICTAJICH.
(Taxo¥ MOAX0, MHOI/Ia, TAK)KE HAa3bIBAIOT “IPOCKTUPOBAHUEM CBEPXY-BHH3")

Metonpl, opueHTHpOoBaHHBIe Ha naHHble (data-orientedmethods). OrmnpaBHoit
TOYKOH TaKOTO TOJX0a SBJISIOTCS CTPYKTYPhI JaHHBIX, KOTOPBIMH MAHHUITYJIHPYET
co3aBaeMoe TporpamMmHoe oOecrieucHre. DYHKIIMKM B 3TOM CIIy4ae SBJISIOTCS
BTOPUYHBIMHU.

O0BekTHO-OpHeHTHpOBaHHBIEMeTO bl (Object-orientedmethods). Cucrema npu
TaKOM TIOJIX0J/IC PACCMAaTPUBACTCS KaK KOJUICKIHS 0OBEKTOB, a He (PYHKIIUH.



MeTo/pI, OpUCHTHPOBAHHBIC Ha KOHKPETHYIO 00acTh mpuMeHeHus (domain-
specificmethods). Takue crnenuaaIM3upPOBaHHBIE METOJBI Pa3pabaTHIBAIOTCS C
YUETOM CHEIM(UKH pelraeMbIX 3ajJad, HalpuMep, CUCTEM PEallbHOTO BPEMCHH,
Oe3omacHocTH  KU3HeAesTenbHOCTH — (Safety) w  3amUIIEHHOCTH  OT
HECaHKIMOHUPOBAHHOTO JOCTYyMa (Security).

2. [lopsimox BeITIOTHEHHSI pa0OTHI M COZIEPKAHKE OTYETa
[TopsiaoK BBITIOTHEHUSI PAOOTHI:
1) OOmas XapakTepUCTHKA HWHCTPYMEHTAIBHBIX CPEACTB pa3pabOTKH
POTPaMM.
2) HCTpyMEHTHI pa3paboTKH MPOrPaMMHOTO 00CCTICUCHUSI.
3) UHCcTpyMEeHTaIbHBIC CPEICTBA IPOTPAMMHUPOBAHUS.
4) VHCTpyMEHTAJIbHBIC CHUCTEMBI TEXHOJOTHU MPOTPAMMHUPOBAHUSA M HX
OCHOBHBIE YEPThI: KOMIUIEKCHOCTh, OPUEHTUPOBAHHOCTh HA KOJUIEKTUBHYIO
pa3pabOTKy, TEXHOJIOTHYECKAS ONPEIEICHHOCTb.
5) UHTerpupOBaHHOCTD.
6) OCHOBHBIC KOMIIOHEHTHI HMHCTPYMCHTAJIBHBIX CHCTEM TEXHOJIOTHH
MIPOTrPAMMHUPOBAHUS . PEMO3UTOPUN, HHCTpyMeHTapui, natepdeiicer. CASE-
CPE/CTBa, UX HA3HAUYCHHE U MPUMEHEHHE.
7) Xapaxrepuctuka coBpeMeHHbIXx CASE-cpencTs.

CoaepxaHue oTyera:

1) enb padOTHI.

2) 3aJ1aHKe Ha JJA0OPaTOPHYIO pabOTy JUIsl CBOCTO BapHAHTA.

3) aJITOPUTM pEIIaeMoro 3aJaHus ¢ HEOOXOIUMBIMH ITOSICHCHHUSIMH.
4) BBIBOJIBI 11O padoTe.

3. KoHTposbHBIE BOTIPOCHI

1. OOmas XapakTepUCTUKAa HWHCTPYMEHTAJBHBIX CPEIACTB pa3pabOTKu
MPOTPaMM.
2. Xapakrtepuctuka coBpemeHHbIXx CASE-cpencTs.



JlabopaTopHas pa6ora Ne 13
«KauecTBO nmporpaMMHOro o0ecreyeHus»

Ilenp paboOTHI: pacCCMOTPETHh KAYECTBO IMIPOTPAMMHOTO 00ECIICUEHUS

1. Kparkue TeopeTHyecKue CBEICHUS

Pazpabotrka IIO pmocturiaa Takoro ypoBHS pa3BUTHS, UYTO BO3HHKIA
HEOOXOJUMOCTh B  HCIOJb30BAHUU HMHKEHEPHBIX METOJOB  OIICHUBAHUS
pe3yabTaTOB €ro mnpoektupoBanuss Ha Bcex drtamax JKI[, koHTpons creneHu
JOCTHKEHUSI 3alVIAHUPOBAHHBIX TIOKa3aTelied KadecTBa U HMX METPUUYECKOTO
aHajau3a, OIEHKU PHUCKAa M CTEMEHH HUCIOJIb30BAHUSI TOTOBBIX KOMIIOHEHTOB IS
CHUXKEHUSI CTOMMOCTU pa3pabOTKh HOBOro mnpoekTa. OCHOBY HWHKEHEPHBIX
METOJIOB B MPOrPaMMHUPOBAHUM COCTaBJIsCT TMOBbIIeHHE KaudectBa 110, nms
JOCTHXKEHUSI KOTOPOro c(OpMUPOBAIUCH METOJIbI OMpeeieHus: TpeOOBaHUN K
KaueCTBY, MOJXO0Jbl K BHIOOPY U YCOBEPIICHCTBOBAHUIO MOJIENIEH METPUUECKOTO
aHajgu3a TOKa3aTeled KadecTBa M METOJAbl KOJIMYECTBEHHOTO H3MEPEHHUS
nokazareneil kadectBa Ha Bcex dramax JKI[. Cratuueckue TEXHUKH OILCHKH
kauectBa [10 mpencraBnens Ha puc. 9.1. JlnHaMUYeCKne TEXHUKH TaK WM WHAYE
cBsi3aHbl ¢ TectupoBanueM 110.

Cornacue, JOCTUTHYTOE IO TpPeOOBaHUAM K KAayeCTBY, HapaBHE C YETKUM
JIOBEJICHUEM JI0 HWHXXEHEPOB TOr0, YTO COCTABISIET KAueCTBO MOJTYy4aeMOTo
MPOAYKTa, TpeOyeT 00CykaeHU U (HOPMATBLHOTO OINPEICICHUS MHOTHX aCIIeKTOB.
NuxeHepbl NOMXKHBI MOHUMAaTh CMBICH, BKJIA/IBIBAEMBIM B KOHIEMIIMIO KayecTBa,
XapaKTEPUCTUKU M 3HAYCHHE KauyecTBa B OTHOIICHUHU pa3padaThiBAEMOro WIIU
conpoBoxkgaemoro I1O. Crnenyer OTMETHUTh, UYTO MPOrpaMMHBIE TpPeOOBaHUS
onpenenaoT TpeOyeMble XapakTepucTuku kadectBa [1O, a Takke BIMSIIOT Ha
METOJbl KOJUYECTBEHHOW OLICHKM M CQOPMYIUPOBAHHBIE [JIi OLEHKU STHUX
XapaKTEPUCTUK COOTBETCTBYIOIINE KPUTEPUU MTPUEMKHU.

Kauectso 10 sBasercs nmpeamerom crarmaptusanun. CoraacHo [OCT 2844-
94 kaugectBo IIO ecThb COBOKYHMHOCTH CBOMCTB (moka3zateneid kadectsa) I[10O,
KOTOpbI€ 00ECIIEUNBAIOT €r0 CIOCOOHOCTD YAOBJIETBOPATH MOTPEOHOCTH 3aKa3unKa
B COOTBETCTBUM C €r0 Ha3HAYEHUEM. JTOT CTAHAAPT pPErjiaMEHTUPYET 0a30BYIO
MOJIe/Ib KauecTBa U MOKa3aTelu, TJIaBHBIM CPEIN KOTOPBIX SIBJISIETCS HAJIEKHOCTb.
Crapmapt 180/1EC12207 ompemenwsi HE TOJbKO OCHOBHBIC mporecchl JKIJ
pa3zpabotku [10, HO U OpraHU3alMOHHBIE U JOMOJHUTEIbHbIEC MPOIIECCH, KOTOPbIE
pPErIaMEHTUPYIOT HHKEHEPHUIO, TUIAaHUPOBAHUE U yIIpaBlieHue kauectBoM [10.

CornacHo »tomy crtangapTy Ha Bcex stanax JXI[ pazpaborku 110 momxen
MIPOBOJUTHCS CIECTYIOIMKA KOHTPOJIb KauecTsa [10:

* MpOBEpPKA COOTBETCTBUSI TPEOOBaHUN MPOECKTUPYEMOMY MPOTPAMMHOMY
MPOJIYKTY U KPUTEPUEB UX JOCTHKECHHUS;

* Bepu(UKaIKs U aTTecTanus (BaauIanus) MPOMEXyTOUHBIX pe3yabTaToB [10
Ha oranmax JKI[ u wu3MepeHue CTENEHH YIOBIETBOPEHHUS JIOCTUTaeMbIX
IIOKa3aTenei,

 rectupoBanue roroporo 110, cOop gaHHBIX 00 0TKa3ax, AeeKTax U APYrux
omuOKax, 0OHaApyKEHHBIX B CUCTEME;



* moabOp Mojened HANEKHOCTH JJIS OICHUBAHUS HAJACKHOCTH IO
MOJTyYEHHBIM Pe3yJibTaTaM TeCTUPOBAHUS (IePEKThI, OTKA3bI U Ip.);

* OIICHKA MOKa3aTesiell KadecTBa, 3aJaHHBIX B TPEOOBAHUAX Ha pa3pabOTKy
I10.

NucnexktupoBaHre KadecTBa — ATO TMPOIECC IPOBEPKU KauecTBa,
OPUEHTUPOBAHHBIN Ha KOMaHAy pa3paboTunkoB. OH MPUMEHSIETCS Ha BCEX ATamax
pazpabotku I1I1.

JlokazaTenbCTBO MPaBUIBHOCTH — 3TO MaTE€MaTHYecKas WU JIoTh4yecKas
METOJMKa, UCIoJIb3yeMas i yOexaeHus ce0s U APYyruxX B TOM, YTO Mporpamma
JiefaeT TO, YTO JOJKHA JienaTh. Takoe JoKa3aTeabCTBO SIBIsSETCS (HOpMaabHBIM
(CTpOruM) METOIOM.

Jns  mo00ro  WMHXKEHEPHOTO0  MPOAYKTa  CYIIECTBYET  MHOXKECTBO
MHTepIpeTanuii kayectBa. [lokazarenu kadecTBa MOTYyT TpeOOBaThCS B TOW WU
WHOM CTENEeHU, MOTYT OTCYTCTBOBaTh WJIM MOTLYT OTpa)xaTh OIpeeICHHbIE
TpeOOBaHUS TMOTPEOUTENssT W JAPYTrUX 3aUHTEPECOBAHHBIX CTOPOH, OBIThH
pe3yJabTaTOM OINPECIICHHOTO KOMIIpOMHCCca (YTO BIIOJIHE TEPEKIMKACTCS C
MOHUMAHUEM «IIPUEMJIEMOTO KadyecTBa», MEHEe JKECTKOW TOUKM 3pEeHus Ha
oOecrieueHne KayecTBa Kak JIOCTH)KEHUE COBEPIIICHCTBA).

2. [Topsimox BeITIOTHEHHS pa0OTHI M COZIEPKAHIE OTYETA
[Topsimok BBITIOTHEHHST PAOOTHI:
1) OYHKIWOHATBHOCT, M HAJACKHOCTh KaK O0Os3aTCIIbHbIC KPUTEPHUU
KauecTBa MPOrPaMMHOTO TIPOYKTa.
2) KoppeKTHOCTh MPOrpaMM, €€ COCTABIISAIONINE, IPOrPaMMHBIC ITATOHBI U
METOJIbI IPOBEPKH KOPPEKTHOCTH.
3) ObecrieueHHE JETKOCTH IIPUMEHEHUS POIYKTA.
4) Oo0ecriedyecHrne MOOWIBHOCTH, MOIU(PHUIMPYSMOCTH H  HHTETPAIUH
MIPOTrPAMMHBIX TIPOTYKTOB.

CoaepxaHue oT4yera:

1) enb padOTHI.

2) 3aJ1aHKe Ha JJA0OPaTOPHYIO pabOTy JUIsl CBOETO BapHAHTA.

3) aJITOPUTM perraeMoro 3agaHus ¢ HeOOXOIUMBIMH ITOSICHCHHUSIMH.
4) BBIBOJIBI 11O padoTe.

3. KoHTposbHEIE BOTPOCH

1) Pa3paboTka aBTOMaTH3HPOBAHHOTO pabOYero MecTa COTPyIHUKA OTAesa
JUHAMHUKU U MyJIbTUMEINA

2) Pa3paboTka aBTOMAaTH3MPOBAHHOW HH(POPMAITMOHHON CUCTEMBI TOPTrOBOM
JEeSATETbHOCTU (PUPMBI



JlabopaTopHnas padora Ne 14
«JloKyMEeHTUpOBaHUE MIPOTPAMMHOTO 00ECTICUEHUS»

Ilens paboOTBI: pacCMOTPETh MPOIECC JOKYMEHTHPOBAHUS MPOTPAMMHOTO
obOecrieueHus

1. Kparkue TeopeTHiecKkue CBEICHUS

Korna nporpammuct-pa3paboTurK ModydaeT B TOW WM UHOM (opme 3aaHue
Ha MporpaMMHUpOBaHUE, TIEpe] HUM, TIepe]] PYKOBOAUTEIEM MPOEKTA U Mepe]] Bcen
MPOEKTHOM TPYNMOW BCTAIOT BOIPOCHI. YTO JOJDKHO OBITH CHEJIaHO, KpOoMe
COOCTBEHHO TMpOTPaMMBI? YTO M KaK JIOJDKHO OBITh O(QOpPMICHO B BHJC
JOKYMEHTAIlMK? 4YTO TMepeaaBaTh TOJB30BATENsAM, a dYTOo —  CIyxk0e
COTPOBOXKJICHUSA? KaK YIPABISITH BCEM JTHM mporieccom? Kpome ymomsHyTBIX
BOIIPOCOB €CTh U JIPyTHU€, HAIPUMEpP, YTO JIOJKHO BXOJWUTH B CaMO 3a/laHUE Ha
MPOTrpaMMHUPOBAHHE?

KauectBO mporpammHoro otecnedeHus, Hapsay ¢ JIpyrumu (axropamu,
OMpeNeNsaeTCsl MOJHOTOM M KayeCcTBOM IMakKeTa JOKYMEHTOB, COMNPOBOXKIAIOIIUX
I[1IO. K nporpaMMHBIM JOKYMEHTAM OTHOCSTCS JIOKYMEHTBI, COIEpIKAIINE
CBEJICHMSI, HEOOXOJIUMBbIE [JIsi pa3pabOTKH, HU3TOTOBICHHS, COMPOBOXKICHUS
MPOrpaMM U KCILTyaTaluu.

JlokyMeHTUpOBaHKE MPOrPAMMHOI0 00ECIIeUeHUs BKIIOYAET B ce0s:

- Texnnueckoe 3ananue.

- BHelllHue U BHYTpEHHUE S3BIKU CIICIU(PUKAIUU.

- PyxoBoACTBO MOJIB30BATEIIS.

- PykKOoBOACTBO MporpaMMuCTa.

TexHnueckoe 3a7aHue

Texuuueckoe 3amanue. TpeOoBaHME K COJACpPXKAHHI0 U O(DOPMIICHHUIO.
Texnuueckoe 3amanue (T3) COmEPKHUT  COBOKYITHOCTH TpPEOOBAaHWMU K
MPOrPaMMHBIM CHUCTEMaM U MOXET HCIIOJb30BaThCAd KaK KPUTEPUN MPOBEPKU U
MPUEMKH pa3paboTaHHOU mporpaMmbl. [103TOMyY 1OCTATOYHO MOJHO COCTABICHHOE
(c y4eroM BO3MOXHOCTH BHECCHHWS JOIOJHHUTEIBHBIX pa3JIe]iOB) W MPHHATOC
3aKa34lMKoM M pazpaboruumkoMm, T3 sBISE€TCS OJHUM M3 OCHOBOIOJATraOIINX
JOKYMEHTOB MPOEKTA MPOrPAMMHOIO CPEJICTBA.

Texnuueckoe 3amanve Ha pa3paborky [1O moKHO BKIIOYATH CIEAYIOIIHE
pazziensbl:

- BBEJICHUE;

- OCHOBaHMUS ISl pa3paboTKy;

- Ha3HaueHHe pa3padboTKH;

- TpeOOBaHUs K IPOTPAMME;

- TpeOOBaHUs K MPOTPAaMMHON TOKYMEHTAIIHH;

- TEXHUKO-KOHOMUYECKHE TTOKa3aTeNH,;

- CTaJINM U 3Tarnbl pa3paboTKy,

- IOPSAJIOK KOHTPOJISI U IPUEMKH;

-IIPUIJIOKEHUS.



B 3aBucumoctm oT ocoOeHHocTel paspabareiBaemoro IIO crammapt
JIOMYyCKaeT YTOUHEHHUE COJICp>KaHUs Pa3/eioB, BBEICHHE HOBBIX Pa3/ielioB WU UX
00beIMHEHHUE.

B  pasnmene “BBeneHue”  yka3blBaeTCsi ~ HaWMMEHOBAaHUE, KpaTkas
xapakrTepuctuka odnactu npumeHenus [10.

B pazgene “OcHoBanus st pa3pabOTKH’ yKa3bIBACTCS

- IOKYMEHT (JTOKyMEHTHI), Ha OCHOBaHHME KOTOPBIX BEJCTCS pa3padoTKa;

- OpraHu3aiivsi, yTBepAuBIIasl JOKYMEHT, U JlaTa YTBEPKACHUS;

- HauMeHoBaH#ue (yCI0BHOE 0003HAYCHHE) TEMBI Pa3pabOTKH.

B  pasmene “Ha3nauenue  pa3paboTku”  AOMKHO  OBITH  YKa3aHO
dbyHKIIMOHANIBHOE U 3KCITyaTannonHoe HazHaueHue [10. Hanpumep, UML — kax
VHUBEPCANIbHBIA  SI3bIK  MOJICTUPOBaHUS. MOXKET HCIONAB30BaThCA W IS
MOCTAHOBKHU TEXHUYECKOTO 3aJaHUS.

Bueniaue u BHyTpeHHUE SI3bIKU CTIeU(DUKAIINH

B npouecce pazpadotku 110 nosBisitoTes clienyromnue J10KyMEHTHI:

- Cornamenue o TpeOOBaHUSX,

- Buemnss cnenudukanms;,

- BuyTpennsis cnenudukanms.

Jokyment “Cormamenue o TpeOoBaHUSIXW ~ JODKEH COJAEpKaTh IEPBOE
MUCbMEHHOE COTJIAIICHUE MEXY 3aKa3YMKOM U pa3padOTUUKOM O TOM, 4TO OyJeT
CIEJNaHO, WU YTO He OyJeT NenaTbCsl Mpu pa3pabdOTKe U BBITYCKE MPOrpaMMHOIO
obecrnieueHusl.

B otnuuue ot Hero cnenudukanus npeAnoiaraeT Haluyue 0osiee TOUYHBIX U
ucuepnsiBaomuX (HOpMyIUPOBOK u ompeneneHui. Ilpu sToM, mnepBbie nBa
JOKyMEHTa CcoAepkKaT HHPOpMAIMIO O TOM, 4TO mpeacrtaBiser coboit I10; a
TPETUH JOJIKEH 00BACHTH, Kak [10 ycTpoeHO U KaKk JOCTUTalOTCs YCTaHOBJICHHbIE
JUISL HETO 1eiu U TpeboBaHus. Bce NOKYMEHTHI UMEIOT CXOXKYIO CTPYKTYpPY ISt
oOJieryeHusi KOHTPOJS  HaJ  MPOEKTOM, a Takke Juisi  obOecredyeHus
MPOCIICKUBAEMOCTH BCEX TEXHUYECKUX PEHIeHUH OT TpeOboBaHUUA OO0 UX
peanuzanuu. [lo Mepe NpoABUKEHHS MPOEKTA pa3feibl JOKYMEHTa JU00 MPOCTO
KOMHUPYIOTCSI B COOTBETCTBYIOIIME  pa3/iesibl  CIEAYIOIIEr0  CO3/1aBa€MOro
JOKYMEHTa, JTUOO paCIIUPSIOTCS ONMHUCAHUSMHU TEXHHUYECKUX PEIICHUN TEKYIIEero
JTara.

Hwuxe npuBeneHa o01mias cTpykTypa HOKyMmMeHTa ‘BHemHsas crienudukanus’,
C Ppa3BEpHYTHIMH KOMMEHTapusiMU B Te€X NyHKTAaX, KOTOPbIE KacarTcs
TEXHUYECKOW CTOPOHBI JIeJia

2. [Topsiiok BBITIOTHEHHS pa0OTHI M COJIEPKAHUE OTYETa
[TopsiaoK BBITIOIHEHUSI PA0OTHI:
1) TexHOJIOrHYECKHUI MpoLece pa3padOTKH MPOrPaMMHOI0 00ECIICUCHHS.
2) Craanu pa3pabOTKH IPOTpaMM | MMPOTPAMMHOMN JTOKYMEHTAIIHH.
3) ConpoBoskaaemasi JOKyMEHTAIIHS.
4) OcHOBHBIE TPEOOBAHUS K COJICPKAHUIO JIOKYMCHTAIINH.
5) IlpaBwia HamWcaHWS TEXHHYECKOTO 3aJaHusl K pa3padaThIBacMbIM
MPOTrPaMMHBIM MPOYKTAM.



6) Texaudeckoe 3aaHue U TPEOOBAHUS K €TI0 COJCPIKAHUIO.
7) DCKU3HBIN ¥ TEXHHUECKHUIA TPOSKTHI.
8) Pabouunii mpoekT. BHeApenue. [Tonstue o ECII/I.

CoaepxaHue oT4yera:

1) enb padOTHI.

2) 3aJ1aHKe Ha JJa0OpaTOPHYIO pabOTy JUIsl CBOETO BapHAHTA.

3) aJITOPUTM perraeMoro 3aJaHus ¢ HEOOXOUMBIMH ITOSICHCHHUSIMH.,
4) BBIBOJIBI 11O padoTe.

3. KoHTpobHEIE BOTIPOCHI

1) TexHOJIOrHYECKHUH MpoLece pa3padOTKH IPOrPaMMHOI0 00CCIICUCHHS.
20 TpeOoBaHus K CTPYKType BHEIIHEH Crienn(uKaIim.



JlabopaTopHnasi padora Ne 15
«TexXHUKO-2KOHOMUYECKOE 00OCHOBAHUE MPOEKTOB MPOTPAMMHBIX CPEICTBY

lenbs paOoOTHI: 3HATHh TEXHUKO-DKOHOMHUYECKOE OOOCHOBaHUE MPOEKTOB
MPOTPAMMHBIX CPEJICTB

1. Kparkue TeopeTHieckue CBEICHUS

Bri6op u GpopmupoBanue tpeboBanuil k GyHKIMOHANBHON npurogHoctu [1C
— Hau0oJiee OTBETCTBEHHAs!, CTpaTEernuecKkasi 3ajjaua HadyajabHbIX 3TAllOB TEXHUKO-
AKOHOMHUYECKOTO OOOCHOBAHHUS MPOEKTa MPOrpaMMHOIO MPOJYKTa, CUCTEMHOTO
MMPOEKTUPOBAHUS U BCETO MOCIEAYIOIIETO PA3BUTHS €r0 )KU3HEHHOTO IIUKIIA.

Kuznennbli mukan I[IC MOXHO pa3iennTs Ha JBE YACTH, CYLIECTBEHHO
pa3UyaonIfecss SKOHOMUYECKHMMH OCOOCHHOCTSIMU TIPOLIECCOB U PECYPCOB,
XapaKTEPUCTUKAMU U BIUSIOMIUMH Ha HUX (aKTOPaAMH.

B mepoir wactm JKI[ IIC npou3BomsITCA  CHUCTEMHBIM  aHau3,
MPOEKTUPOBAaHKUE, pa3pabOTKa, TECTUPOBAHUE U HCIbITAaHUS 0a30BOM BepCUU
nporpaMMHOro  mnpoaykra. Homenknatypa  paboT, UX  TPyAOEMKOCTb,
JUIMTEIBHOCTh U APYTHE€ 3KOHOMHUYECKHUE XapaKTEpUCTHKH Ha 3TuX dtanax KI[
CYIIECTBEHHO  3aBHUCSAT OT  XapaKTEpPUCTUK  OOBEKTa, TEXHOJOTUH U
MHCTPYMEHTAIIbHOU cpefibl pa3paboTku. OCOOEHHO BAXKHO YUHUTHIBATH BO3ZMOKHOE
BO3pAaCTaHUE CYMMAapHBIX 3aTpaT MpPHU 3aBBIILICHUH TPEOOBAHUM K KadeCTBY
MpOrpaMMHOro npoaykra. Kak v mis Apyrux BUIOB NPOMBIIIJICHHOW NPOIYKIHWH,
yIy4dlIEeHHe KauecTBa KOMIUIEKCOB MpOorpaMM OOBIYHO JIOCTUTAETCAd He
MPOMOPLUMOHATILHBIM, a Oo0Jiee 3HAYUTEIbHBIM BO3pAaCTaHUEM TPeOyeMbIX st
sToro pecypcoB. CokpalleHue 3Tod MOTPeOHOCTH B pecypcax 4acTo BO3MOKHO
TOJIBKO 32 CYET MPUHIUIIHATBHOTO U3MEHEHHUS U COBEPILIEHCTBOBAHUS TEXHOJOTUH
MPOEKTUPOBAHUS U Pa3pabOTKHU.

MakcumyM TpPyJOEMKOCTH W YHCJIA CIEIUAIMCTOB MPUXOAUTCS HA ITaIlbl
MPOrPAMMHPOBAHUSI W TECTUPOBAHHUS KOMIIOHEHTOB, KOTJa IPUBJIEKACTCA
OCHOBHasi Macca MPOrpaMMHCTOB-KOJUPOBIIMKOB JJisi pa3pabOTKH KOMIIOHEHTOB
I[IC. Ilpu axkTUBHOM WCIOJB30BAHUM W COBEPUICHCTBOBAHUU TEXHOJIOTUU
CUCTEMHOI'0 aHAJIN3a W MPOCKTUPOBAHUA IMPOUCXOIUT MEPEPACIPENCIICHUE BCEX
BUJOB 3aTpaT B CTOPOHY VYBEIHMYEHUS TPYJIOEMKOCTH HA4YaJbHBIX 3TaIlOB
pa3pabOTKH. DTO [NaeT 3HAYUTEIbHOE CHI)KEHUE HCIIOJIb30BaHUSI COBOKYIHBIX
PECYPCOB I BCETO MTPOEKTA.

MeHee u3ydeHsl pacnpeielieHus HeOOXOJUMbBIX PECYpPCOB MO 3Tarnam padoT, ¢
Y4eTOM pealn3alni TpeOyeMbIX KOHKPETHBIX xapakTepucTuk kadectBa [IC.
OnyOnMKOBaHHBIE JaHHBIE W 3aBUCUMOCTH JUIsl pa3iuuHbix KiaccoB [IC
MO3BOJISIFOT MTPOTHO3UPOBATH COBOKYITHBIE 3aTPAThl U APYTM€ OCHOBHBIE TEXHUKO-
skoHOMUYeckue nokazatenu (TII1), uranel 1 rpaduku padOT BHOBH CO37aBAEMBIX
MIPOEKTOB MTPOTPAMMHBIX ITPOTYKTOB.

Bropas wacte OKII, oTpaxarmas 3KCIUTyaTalldiO, COIMNPOBOXKICHUE,
Moau(uKanuoo, yrpasieHue KoHurypamuedn u mnepeHoc IIC Ha wuHbIE
m1aT(GOpMBbI, B MEHBIIIEH CTETIEHU 3aBUCUT MO BEJIUYMHE TPEOYEMBIX PECYpCOB OT
(YHKIIMOHAIBHBIX XapaKTEePUCTUK 00BEKTA U CPEJIbl Pa3padOTKHU.



HomenknaTtypa paboT Ha 3TUX 3Tanax 0oJjiee WK MEHee ONpe/ielIieHHas, HO UX
TPYAOEMKOCTh U JUTUTEIIBHOCTh MOTYT CHJIBHO BapbUPOBATHCS, B 3aBUCUMOCTH OT
MacCOBOCTH M JPYTMX BHEIIHUX (PAKTOPOB pPACIpPOCTPAaHEHUS U MPUMEHEHUS
KOHKPETHBIX BEPCUU MpOrpaMMHOro npoaykra. ycnex IIC y nmomp3oBarenei u Ha
pBIHKE, a Takke OyIylIui Mpouecc pa3BUTHUS BEPCUI TPYAHO MpeackKa3aTh, U OH
HE CBS3aH HANPSIMYI0 C SKOHOMHUYECKHMH IMapaMeTpaMH MPOLECCOB pa3pabOTKu
[1C. OnpenenstoluMu CTAaHOBATCS MOTPEOUTEIIbCKUE XapaKTEePUCTUKU MPOIYKTa,
a MX SKOHOMHYECKHE OCOOCHHOCTH C TO3UIMU Pa3pabOTUYUKOB U BIIOKECHHBIC
peCypchl Ha OYEPEAHYIO BEPCHUIO OTXOIAT HA BTOPOU IJIaH.

BcenenctBue 3TOro B MIMPOKUX MpEAeIax MOTYT H3MEHATHCS TPYAOEMKOCTh U
YUCJIO CIICIMAIMCTOB, HeoOXoauMoe i Tmojdepkku A3Tux aTtamoB JKI[. Oto
3aTpyaHseT cTaTuctuueckoe o00o00menne TOIl pa3nuuHbIX MPOEKTOB U
MIPOTHO3UPOBAHUE HA UX OCHOBE aHAJIOTUYHBIX XapaKTEPUCTUK HOBOM pa3pabOTKHU.

[loaToMy TuiaHBl Ha ATHUX ATalax HUMEIOT XapakTep OOIIMX B3aMMOCBS3EH
colepkaHusi paboT, KOTOpble TpeOYIOT pacmpeiesieHUsi BO  BpPEMEHH,
VHJMBUYaJbHO JUISl KaXJOro NpoekTa. B pe3ynpTare NpPOrHO3UPOBAHUE H
IJIAHUPOBAHUE TPYJIOEMKOCTH M JUIUTEIBHOCTH 3TANlOB MPUXOAUTCS TPOU3BOAUTH
UTEpAllMOHHO Ha 0a3e HAKOIUICHWS ONbITa M aHajdu3a Pa3BUTHUS KOHKPETHBIX
Bepcui [IC, a Takke OT UX ycriexa Ha pbIHKE.

JInst  nporHo3upoBaHUsT W IUIAHUPOBAHUSI  JIOOBIX  MPOIECCOB  WIIHU
XapakTepucTUK 00BhekTOB (B yacTHOCTH [IC) HMCIONB3YIOTCS UCXOJIHBIC JTaHHBIC
JBYX THIIOB!

(GYyHKIIMM ¥ HOMEHKJIATypa XapakKTEPUCTUK CamMOro MPOTHO3UPYEMOTO
o0beKTa WK Tpoliecca, JUisi KOTOPOTO HEOOXOAUMO CIUIAHUPOBATH KU3HEHHBIN
LUK,

XapaKTEPUCTUKHA MPOTOTUIIOB M MUJIOTHBIX MPOEKTOB, B HEKOTOPOW CTEIECHU
MOAOOHBIX MJIAHUPYEMOMY OOBEKTY, O KOTOPBIX U3BECTHHI PEeaIM30BaHHbIC TIAHBI
U HEOOXOJMMble HSKOHOMHUYECKHE  XAPAKTEPUCTUKU YK€  3aBEPILICHHBIX
aHAJIOTUYHBIX MPOLIECCOB WIIK OOBEKTOB.

CoBmecTHas, KOppeKTHasi 00pabOTKa MCXOJHBIX JAHHBIX ITUX JBYX THUIIOB
MTO3BOJISIET MPU IMTPOEKTUPOBAHUMU OLICHUBATH U MOJIy4aTh HOBBIEC, TPOTHO3UPYEMBIEC
XapaKTEPUCTUKN MPOLECCOB, IJIAHOB M HYKOHOMUYECKMX IOKA3aTeJed CO3aHusd
I1C.

HcxonHbple naHHBIE MEPBOrO THMNA OTPAXKAKOT XAPAKTEPUCTUKU KOHKPETHOTO
CO3/1aBa€MOT0 00BEKTa WJIU MPOIecca, JOCTYIHbIE METOJbl U UHCTPYMEHTAIbHBIE
CpPEACTBa aBTOMATHU3ALMK TPYJa IPHU UX CO3JaHUHU. DTU TAHHBIE MOCIIEI0BATEIBHO
JNETATU3UPYIOTCA U YTOUHSIOTCA B MPOIIECCE MPOCKTUPOBAHUA U AaibHenmero XK1
I1C, 4TO, B 4YaCTHOCTH, MO3BOJISIET YTOUHSITH BHIOOP KOMIIOHEHTOB aHaJIOTMYHBIX
00BEKTOB M UX XapAKTEPUCTHUK JIJI1 UCXOAHBIX JAHHBIX BTOPOTO THUIA.

2. [lopsmox BeITIOIHEHHS pa0OTHI M COJIEPKAHKUE OTYETa
[TopsiaoK BHITIOIHEHUSI PAOOTHI:
1) CTOMMOCTh MPOTPAMMHBIX CPEJICTB.
2) dakTOpPHI, BIHSIONIAE HA CTOUMOCTD IMTPOTPAMMHBIX CPEJICTB.
3) MeToarKH OIEHKH TPYAOEMKOCTH pa3pa0OTKH MPOrPaMMHOTO MPOIYKTA.



4) OcoOeHHOCTH TPOIaK MPOTPAMMHBIX MPOIYKTOB.
5) OOHOBJICHHE BEpCUH TIPOTPAMMHBIX CPEJICTB.
6) CriocoObI IPOrHO3UPOBAHMS PHIHKA IIPOTPAMMHOT0 00€CIIeUCHUS.

CoaepxaHue oTyera:

1) enb padOTHI.

2) 3aJ1aHKe Ha JJA0OPaTOPHYIO pabOTy JUIsl CBOCTO BapHAHTA.

3) aJITOPUTM perraeMoro 3aJaHus ¢ HEOOXOUMBIMH ITOSICHCHHUSIMH.,
4) BBIBOJIBI 11O padoTe.

3. KoHTpobHEIE BOTIPOCHI

1) CTOMMOCTH MMPOTPAMMHBIX CPEJICTB.
2) CriocoObl IPOrHO3UPOBAHMS PHIHKA MPOTPAMMHOI0 00ECIICUCHHS .



