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pakTepUCTUKAM KOMILIEKCOB nporpamm. @opmupoBanue GyHKINO-
HaJbHBIX TPEOOBAHUH K CIIOKHBIM KOMILIEKcaM mporpamm. Ooiue
TpeOOBAaHMS K KaueCTBY (DYHKLIMOHUPOBAHUS CIOKHBIX IPOrPaMMHBIX
KOMILJIEKCOB. TpeOoBaHUs K XapaKTEpUCTUKAM Ka4eCTBA CIOAKHBIX
POrpaMMHBIX KOMILJIEKCOB. TpeboBanus K 3p(HEKTUBHOCTH HUCTOIb-
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HOT'O HUCIIOJIb30BaHUS KOMIIOHEHTOB MPY MPOU3BOJICTBE TPOrPAMMHBIX
KoMIuiekcoB. [Ipumenenne ctangapToB uHTephericoB OTKPHITHIX CUC-
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Crpareruu BpIOOpa TECTOB JIs IPOrpaMMHBIX MoAyJiel. CI0KHOCTh
TECTUPOBAHUS AIUKINYECKUX MPOrPaMMHBIX Mo1ysiei. CIOXKHOCTb
TECTUPOBAHUS MOJYJIEH, cofepKauX HUKIbl. KOppekTHOCTH pe3yJib-
TaTOB TeCTUpOBaHUs rpadoB Moayeil. [[puMepsl OLIEHKH CII0KHOCTH
TecTUpOBaHUsS MoAyJiel. [IpoekTupoBaHre TECTUPOBAHUS IOTOKOB
YIPaBJICHUS MOIYJIEH.

Jlekuus 2.2. TectTupoBaHHMe NMOTOKOB JAHHBIX NMPOrPaMMHBIX
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CBoJiCTBa U TECTUPOBAHUE TOTOKOB JAHHBIX MTPOTPAMMHBIX MOJTIYJIEH.
TectupoBanue rpagoB MOIyJI€H MPOrpaMM € y4€TOM 3HaYEHUH nepe-
MCHHBIX U KOHCTAHT. I[OKYMCHTBI ITPpHU TCCTUPOBAHUHU ITPOTPAMMHBIX
MOJTyJiei. 3aTpaThl Ha MPOU3BOJICTBO MPOrPAMMHBIX MOIYJICH U KOM-
ITIOHCHTOB.

Jlekuus 2.3. [lnanHupoBaHue TeCTUPOBAHUSA MOAYJIeil 1 KOMIIO-

HeHTOB HHH KOMHJIeKca “pOrpaMM 90 0000000000000 0000000000000
Hucxopnsmas — Bocxoasias cOopka ¥ TECTUPOBAHHUE MOJTYJICH U TIPO-
rpaMMHBIX KOMIIOHEHTOB. [[naHnpoBaHue TeCTUPOBAHUS MOJIYJIEU U



KOMIIOHEHTOB JJIsl KOMIUIeKca nporpamM. [loaroroska rpagukoB pas-
pa6OTKI/I U BBITIOJIHCHHS TCCTOB IJIsA MOI[YJIeﬁ N KOMIIOHCHTOB KOM-
iekca nporpamm. [lpumenenue rpadukoB 1Sl IUTAHUPOBAHUSI IPOU3-
BOACTBA KOMIIOHCHTOB U KOMIIJICKCOB nporpaMM.
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MeTo 161 MOATOTOBKH TECTOB JJISI TECTUPOBAHUS KOMILJIEKCOB MPO-
rpamM. TpeOoBaHUs K TeHEpAIIUU JUHAMHYECCKHUX TECTOB BHEITHEH
cpenasl B pealibHOM BpeMeHU. KOMIIOHEHTHI reHepaTopoB AUHAMUYC-
CKHMX TECTOB BHEITHEH cpe/ibl B peaibHOM BpeMeHn. OOpabdoTka pe-
3yJIbTAaTOB TUHAMHYECKOTO TECTUPOBAHUS KOMILIEKCOB MMPOTPaMM B
peaJIbHOM BpEMCHHU.
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OTBETCTBHE TPEOOBAHMAM K XaPAKTEPUCTHUKAM U JIOKY-
MeHTaM 00 00000 0000000000000 000000000000 0000000000000 000000000000000000

TecTupoBanue HaeKHOCTH PYHKIIMOHUPOBAHUS POTPAMMHBIX KOM-
riekcoB. OCOOEHHOCTH TECTUPOBAaHUS (PYHKIIMOHAIBHOU O€3011acHO-
CTH IIPOTPaMMHBIX KOMIUIEKCOB. Te€CTUpOBAHUE XaPAKTEPUCTUK MPO-
M3BOAUTEIBHOCTH U UCIIOIb30BaHus pecypcoB OBM nmporpaMMHbIMU
KOMIUIeKcaMu. TecTupoBaHue JOKYMEHTAIIMU HA COOTBETCTBUE Tpe-
OOBaHMAM K MTPOTPAMMHBIM KOMIIJIEKCAM.

Jleknus 2.6. UcnibITAHUS KOMIIOHEHTOB M KOMILJIEKCOB IPO-
TPAMM oeveeeeeeeeeeeeeececccscsesssssssssssssssssssssssssssssssssssses
OpF aHu3alug U IpPOHCCChl HCIIBITAHUN KOMIIOHEHTOB 1 KOMILIEKCOB
rporpamm. [IporpamMma 1 METOAMKHN UCTIBITAHUKA KOMIIOHEHTOB U KOM-
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3amaun ynpasiieHUs: KOHQUrypauuen TpeOoBaHUI U TECTOB KOMIIO-
HEHTOB M KOMIUJIEKCOB IporpaMM. MeTobl, MpoLecchl U CPEACTBA
yIpaBJIeHUs] KOHPUTypauuen TpeOOBaHUI U TECTOB KOMIIOHEHTOB U

KOMIUIEKCOB MPOrpaMM. YTpaBlieHHE cepTUUKaLel TPOrpaMMHBIX
IIPOYKTOB.

IHpuaoxenune 1. Me:xkayHapoOaHbIe U TOCYIAPCTBEHHbIE CTAH/I-
apThl, perjJiaMeHTHPYIOIMe TPEOOBAHUA U TECTUPOBA-
HHE KOMIIOHEHTOB M KOMILJICKCOB MPOIPAMM .ceccrnneeeeccennes

IIpuio:xkenne 2. OCHOBBI OCTPOCHUS U IPUMEHEeHUs rpadoB
NMOTOKOB YIIPABJICHUS U MOTOKOB JJAHHbIX IPOrPaMMHbIX
MOYJIel U KOMIIOHEHTOB [IJIS1 TECTUPOBAHUSA «ovveeennnnnnss

JIHMTCPATYPA «evvrnnnnnnnnnnnniiiitiietieiieccecsssssssssssssssssssnsnnnnnnncs






BBEJIEHUE

B crtpane OpicTpo yBenmuuuBaeTcs oOmMMM 00BEM IMPOM3BOACTBA
MIPOrPaMMHBIX MPOJYKTOB U CJIIOKHOCTBH OTACIBHBIX MPOEKTOB. JTO SIBJIS-
€TCS OJIHOW U3 MPUYNH, BOSHUKHOBEHUS MPOOJIEM NpH UX pa3paboTKe, Kak
U TO, YTO MHOTHE MPEANPHUATHS, 3aHUMAIOIINECS UX MPOU3BOJICTBOM, HE
YACHSAIOT JOHKHOTO BHUMAHMS aBTOMATH3allMd M OOECIEUYCHUIO BCETO
KU3HEHHOTO IMKJIa KPYIHBIX MPOTPAMMHBIX KOMIIJIEKCOB, a Takke 3(¢-
(EeKTUBHOMY MPUMEHEHHUIO COBPEMEHHBIX METOIOB YIpPABJICHUS TaKUMHU
MPOEKTAMH M MEXKIYyHApOJAHbIM cTaHAapTaMm. OpueHTalys Ha MporpaMm-
HbIE MPOJYKTHI, MOCTYMNAIOIINE HAa PBHIHOK C 3amaja, He MOXET PELIUTh
MHOTHE ClenupUuIecKre MpooieMbl KOHKPETHOTO CO3/IaHMS U NMPUMEHE-
HUS IPOrPaMMHBIX MPOJTYKTOB B cTpaHe. JJisi MHOTMX 3aKa34MKOB U MOJIb-
30BaTENCd CHUCTEM BO3HHUKJIA OCTpasi HEOOXOJAMMOCTh MOMCKA U BbIOOpaA
KBaTU(DUIMPOBAHHBIX M HAJEKHBIX OTEUYECTBEHHBIX CICIIHAIHUCTOB-
MOAPSAYMKOB, CIIOCOOHBIX CO37aBaTh CIOXKHBIE IPOTPAMMHBIE CPEJICTBA U
0a3bl JaHHBIX BBICOKOI'O KaueCcTBa B Pa3yMHBIE CPOKHU, C YUETOM OTpaHMU-
YeHUW Ha 3aTpaThl Tpylda WU Apyrue pecypcebl. ObocTpuiiach mpobdiiema
COOCTBEHHBIX, OT€YECTBEHHBIX Pa3pabOTOK OPUTHHAIBHBIX KPYIHBIX MPO-
rpaMMHBIX TPOJYKTOB IS psijla OTPACiel rOCyAapCTBEHHOTO YMpaBJe-
HUS, HAPOJHOTO XO3SIIICTBA U OOOPOHHON TEXHUKU. DTH MPOOJIEMBI Heza-
MUBHO OMPANCAIOMCA HA IKOHOMUKE, KaYechmee U KOHKYPEeHmMOCnoCcoo-
HOCMU OmeuecmeeHHbIX UHPOPMAUUOHHDBIX CUCHIEM.

KpymHble KOMIUIEKCHI MPOTpaMM SBISIOTCS BaXXHEUIINMU, UHMLEI-
JIEKMYAIbHBIMU KOMNOHEHMAMU CUCHeM, PEATU3YIOIUMU OOBIYHO UX
OCHOBHbIC, (DYHKIIMOHAJIbHBIE CBOMCTBA. METOHO0JIOTUS YIpPaBICHUS U
Pa3BUTHA MPOTPAMMHBIX KOMIUIEKCOB 3aBUCHUT OT MHOTHX (PAKTOPOB, OT
KBaJU(PUKAIIMY CHEHUATUCTOB, TEXHUYECKUX, OPTAaHU3AIMOHHBIX U JIOTO-
BOPHBIX TpeOOBaHUN U CIIOKHOCTH MPOEKTOB. MHOXKECTBO TEKYIIIHX CO-
CTOSSHUM ¥ MOJU(UKAIINA KOMIIOHEHTOB B JKH3HCHHOM ITHKJIC KPYITHBIX
MPOTPaMMHBIX KOMILUIEKCOB, MEHEKEpaM HEOO0XOJMMO YIOPs10YMBaTh,
KOHTPOJUPOBATH UX PA3BUTHE U PEATH3AINIO0 YYACTHUKAMU MpoekTa. Op-
TaHU30BaHHOE, KOHTPOJHUPYEMOE U METOJUYHOE OTCIICKUBAHUE JTUHAMU-
K{ U3MEHEHUH MporpaMM U JIaHHBIX, UX pa3paboTKa MpU CTPOTOM YUeTe U
KOHTPOJIC KaXKIOTO0 W3MEHEHMS, SIBIISIETCS 0aA3080i npoodiemoul Iphghek-
MUBHO20, NOCHMYRAMETIbHO20 PA3GUMUA KAKION KPYyITHONW HWHQpOpMAaIIU-
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OHHOM cuctembl. HakorieHue B MUpe 3HAHUM, OMbITA Pa3pabOTKU U MPHU-
MEHEHHS OOJBIIOTO KOJUYECTBA PA3IUYHBIX KOMIIOHEHTOB U CJIOKHBIX
KOMILJIEKCOB MIPOrpaMM CHOCOOCTBOBAJIO CHCTEMATH3alMU U 00OOILIEHHUIO
METOJIOB M TE€XHOJOTHI UX pa3padOTKU, COKPAIICHUIO T€(PEKTOB U HEOII-
PEINETIEHHOCTEN B XapaKTEPUCTUKAX M KAYECTBE MOCTABISAEMBIX U MPUMeE-
HSIEMBIX MPOTPAMMHBIX NPOAYKTOB. B pesynbrare chopmupoBanach co-
8PDEMEHHAA MEMO00I02UA U UHNCEHEPHAA Oucyuniuna oOeCTICUCHUS
MPOIIECCOB JKMU3HEHHOTO UHKJIA CJIOXKHBIX MPOrPAMMHBIX MPOAYKTOB —
NPOZPAMMHAA UHICEHepua NI PA3IMYHbIX 00JacTel IPUMEHEHMUS.

OcHoBHas mpobOsiemMa ynpaBJieHUS CO3JaHUEM KPYMHBIX MPOTrpaMM-
HBIX KOMILUIEKCOB — CBOJIUTh BOEJIWHO YCHJIASI MHOTMX HUCIIOJHUTEIIECH —
CHELUATMCTOB Pa3HOM KBAIM(PUKAIIMU, YTOObl OHU BBICTYNAJIA MPHU MPO-
U3BOJICTBE KOMIIOHEHTOB M BCErO KOMIUIEKCA KaK «KOMAHOQ», a HE KaK
pa3po3HEHHAas TpyNIia HE3aBUCUMBIX, (DYHKIIMOHAIBHBIX CIEIUAINCTOB. B
pe3yabpTare JO0KHBI OOECIEUUBATHCA KOHUENMYaabHAs Ue10CHMHOCHb
cucmem ¥ BBICOKOE KAue€CTBO PEUICHUs TJIAaBHBIX 3ajay U (PyHKUUN npu
COaNaHCUPOBAHHOM UCNOIb30BAHUU PECYPCOE.

[IporpaMMHbIe TPOIYKTHI BCE Yallle BCTPAUBAIOTCA B Pa3JIMUHBIC
CJIOKHBIE CHCTEMBbI PEAIbBHOTO BpeMeHHU. PaboTa HaJl TaKMMH IPOECKTaMU
TpeOyeT OT PYKOBOJAUTENEH M MPOrPAMMHBIX HHXKEHEPOB, IIMPOKOTO
B3IJISIIa U OCBOCHUS 00UWAUX MEMOO08 NPOEKMUPOCAHUA U NPUMEHEHUA
cucmem OIPENECICHHOTO Ha3HaueHusa U cepbl ucnonp3oBanud. [Ipodie-
MY pallMOHAJIBHOTO COYETaHUA LEJIEH, CTPATETUN JIECHCTBUN, KOHKPETHBIX
OpoLEeayp U AOCTYIHBIX PECYPCOB, HEOOXOIUMO peliaTh AJIsl TOCTUKEHUS
OCHOGHOU UWeIU NOJYYEHUA NPOZPAMMHO20 KOMNIEKCA C 3A0aHHbIMU
¢yukyuonanvnvimu xapakmepucmukamu u Kayecmeom. bazou s3¢dpdek-
TUBHOTO YIPaBJIEHUS MPOU3BOACTBOM CIIOKHOTO MPOrPAMMHOTO KOM-
TJIeKCa SIBJISICTCS MJIAH, B KOTOPOM 3a/1aud UCIIOTHUTENCH YaCTHBIX padoT
U KOMIIOHEHTOB JIOJIKHBI OBITH COIJIACOBaHBbI MEXAY CO00#l MO pe3ylbTa-
TaM U CPOKaM UX JIOCTUKEHHUS, & TAKKE C BBLACISIEMBIMU JJI1 HUX PECYp-
camu. [InannpoBanue NMPOEKTUPOBAHUS U MPOU3BOJCTBA KOMIUIEKCA MPO-
rpaMM JOJDKHO OO0€CleYuBaTh KOMIIPOMHUCC MEXAYy TPeOyIOUUMMHUCS
GYHKIMSAMU U XapaKTEPUCTUKAMHU CO3/1aBAEMO CUCTEMBl U OrpAHUYECH-
HBIMH pecypcaMu, HEOOXOAUMBIMU Ha €€ pa3paboTKy U NPUMEHEHHE.

Bospocna ponb peznamenmuposanuna npouseoocmea u unmezpa-
yuu MOAyJield U KOMIIOHEHTOB, IPUMEHEHHUS COOTBETCTBYIOIIUX METOJI0B
U MHCTPYMEHTapHsi MporpaMMHON WHXKeHepuu. Jjisi obGecrieueHusl BhICO-
KOr0 KauecTBa MPOrPAaMMHBIX MPOIYKTOB OCOOCHHO Ba)KHO YIOPSAOYECH-



HOE, TJIAHUPYEMOE TECTUPOBAHUE UX MOJYJIEH, KOMIIOHEHTOB U KOMILICK-
COB MpOrpaMM B 11eJI0M. PyKOBOJIUTEIISIM TECTUPOBAHKSI HEOOXOUMO yUa-
CTBOBaTh B pa3pabO0TKe TpeOOBaHUI Il BCE CHUCTEMBI, a TAKXKE OCBaHU-
BaTh MPUKIAJAHYIO 00JIACTh MPUMEHEHMS CO3/IaBa€MOr0 KOMILIEKCA MpO-
rpamMM JI0 Hayaja TeCTUPOBAHUS U 00 yMbIBaHUS (YHKIIUA KOMIIOHEHTOB,
UX XapaKTepUCTUK M TECTOB, TPEOOBAHUAM KOTOPBIX JOJKEH OTBEYATh
MporpaMMHBIA NpOAYKT. OQHAKO BCJIEACTBUE MPUHIUNHUAIBHON HOBU3HBI
Y CIIO)KHOCTH 3THX 3a7a4, OHA TPYJAHO BOCIPUHUMAIOTCS TPAJIULMOHHBIMU
IpPOrpaMMUCTAMU U TECTUPOBIIUKAMHU MOJIYJIEH U HEOOJIBIINX KOMITIOHEH-
TOB M MHOXECTBOM IIPENOAABATEIIEH OTEUYECTBEHHOM BBICIIEH IIKOJIBI.
Kopennbie OTivuns Mexay METOAAaMH U WUHCTPYMEHTAPUEM HWHIHUBHUIY-
aIBHOTO MPOrPAMMHUPOBAHUS W TECTUPOBAHUSA HEOOJNBIIMX MPOrpaMM U
TEXHOJIOTHEHN TIJITAaHOMEPHOM, MHKEHEPHOU pa3pabOTKU W TECTUPOBAHUS
MoOynell, KOMHOHEHMOE8 U C/LONHCHBIX NPOZPAMMHBIX KOMNIEKCO8 TIPU-
BOJSAT K TOMY, YTO IMOCJIETHUE MEJIEHHO OCBAMBAIOTCS U BXOAAT B IPAK-
TUKY paOOThl HAJl KPYMHBIMU MPOEKTAMHU OOJIHIIINX KOJUICKTUBOB CIICI[HA-
JIMCTOB.

Tecmuposanue npocpamm — OCHOGHOU Memo0d, CIOCOOHBIN o0ec-
MICYUBATHh U YJIOCTOBEPATH HEOOX00UMoOe Kauecmeo KOMIIOHEHTOB U KOM-
MJIEKCOB MPOTPaMM, BBISIBIISATh U YCTPAHATh B HUX JIe€(PEKTHI U OMIUOKHU TIPH
MPOEKTUPOBAHUH W MPOU3BOJCTBE. TEXHOJOTMYECKU TECTUPOBAHUE UMe-
em 0ee yeau: NepBas COCTOUT B MOUCKE, OOHAPY>KEHUU U yCTpPaHECHUU
nedekToB U OomUOOK B MporpaMmMax U B MPUMEHEHUU MOKPHITUS TECTaMU
TpeOOBaHUN K MPOrPAMMHOMY KOMIUIEKCY; BTOpasl OMpEAeIsieTCs BO3-
MOKHOCTBKO) CTAaTUCTHUYECKOM OILEHKH TOTO, YTO IMPU TECTUPOBAHUU HE
MPOSIBUTCA N€PEKT WU ONIMOKA KOMIIOHEHTA MM KOMIUIEKCA MPOTPaMM.
O06e uHTEpHpeTaU 3TUX LEJeH OJIMHAKOBO BaXKHBI NI TECTUPOBAHUS U
JOCTH>KEHHUSI BBICOKOTO KayecTBa MporpaMm. TeCTHUpOBaHHE ISl MOUCKA,
UACHTU(DUKAIMK U yCTpaHEHUsS ACPEKTOB MOApPa3yMEBAET YCHEIIHOCTh
OpOLEAYPBl TECTUPOBAHUA, €CIIH Oehekm HaiideH. DTO OTINYAETCS OT
OJX04a B TECTUPOBAHUU, KOTJIa TECThI UCIIOJIHAOTCS ISl AEMOHCTPALNU
TOr0, YTO KOMIIOHEHT WM MPOTPAMMHBIN KOMILUIEKC MOJIHOCTBIO YJIOBJIE-
TBOPSIET MPEABIBISEMbIM TPEOOBAHUAMH U, COOTBETCTBEHHO, TECT CUUTA-
€TCsl YCICIIHBIM, €CIIA He Haill0eHo dedhekmog. TecTupoBaHKUE TPOrpaMMm
MOKET UCTIONIB30BAThCA ISl IEMOHCTPAIlMU HATUYHS 1€PEKTOB, HO HUKO-
r7a HE TapaHTUPYyET UX OTCYTCTBUE. OCHOBHAS MPUYMHA 3TOTO B TOM, YTO
nojinoe, 6ceodvemaouiee mecCmupoGanue HeOOCMUMNCUMO JISL PEATbHBIX
CJIOKHBIX ITPOrPaMMHBIX KOMIUIEKCOB. Korjga OLeHUWBarOTCS U MPUMEHS-
IOTCS METOJbI TECTUPOBAHMS, HAJIO0 YETKO OMPEEIIATh, YTO MOApa3yMeBa-
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eTcs 1noJ ux 3PHEKTUBHOCTHIO, KEIATEIbHO, B KOJIMUYECTBEHHBIX BEJIMYH-
Hax. Tosbko 00Jagas Takoro pojaa JaHHBIMU MOXHO TOBOPUTH O KOPPEKT-
HOCTH CpPaBHEHUS U OLIEHKHU 3(DPEKTUBHOCTU Pa3HbIX METOJIOB TECTUPOBA-
HUS.

OCHOBHasI uenb mecmuposanHus KOMHIAEKCA Npozpamm u e2o
(PYHKUUOHATbHBIX KOMNOHEHN 08 COCTOUT B TOM, YTOOBI OOHAPYKUBATh,
PETUCTPUPOBATH U YCTPAHATH AC(EKTHl U OIMIMOKU, KOTOPHIE BHECEHBI BO
BpeMs TOCE0BaTEILHON pa3pabOTKU U peain3alud TPeOOBaHUM K €ro
GYHKIUMAM U XapaKTepucTUKaM. TeCTUpOBaHUIO TPOTPAMMHBIX MOJYJIEH U
KOMIIOHEHTOB TMOCBAIIIEHA OOIIMpPHAsA JIUTEpaTypa, OJHAKO B HEH Malio
BHUMAaHHUS YJIEIAETCS TECTUPOBAHUIO CIO0KHBIX KOMIUIEKCOB MPOrpamMM Ha
COOTBETCTBUE UCXOJHBIM TPEOOBAHUAM K X (QYHKIHAM. YUEeOHUK OpPUEH-
TUPOBAaH HA OCBOCHHUE CIEUUAJIUCTAMH METOJOB HOCAE006AMENbHO20
mecmupoeanus mooyieil, KOMROHEHMO8 U NPOZPAMMHBIX KOMNJIEKCO8,
KOTOPBIE COBMECTHO JOJIKHBI MOJArOTaBIMBATh U 00ECIIEUMBATh BBICOKOE
KA4eCTBO CJIOKHBIX MPOrPaMMHBIX MPOAYKTOB. OO1asi cmpykmypa yueo-
HuKa TOCTPOCHA 110 TPAAUUMOHHOM V — cXxeme, B KOTOPOM JIeBas 4acTh
OYKBBI OTpa)kaeT MPOIIECChl Pa3pabOTKU U KOHKPETU3AIMU TPEOOBaHUMN K
KOMIUIEKCY, KOMIIOHEHTaM M MOJYJISIM MPOrpaMM CBEpPXY BHH3, a IpaBas
4acTh MPEACTABIISIET MPOLECCHI MOCIEA0BATEIBHOTO TECTUPOBAHUS CHU3Y
BBEPX, HAUMHAS OT MOJYJICH M J0 MOJHOro KoMmIuiekca mporpamm. Coot-
BETCTBEHHO, BECh IIUKJI JIEKI[UI MPEJICTABJICH B BUJIE JBYX YaCTECH:

e npoekmuposanue u papadbomka mpeodosanuil X PyHKUUIM U
XapaKTePUCTUKAM MPOrPAaMMHBIX KOMIIJIEKCOB, KOMIIOHEHTOB M MOAYJIEH —
4yacThb 1;

° mecmupoeanue u odecneueHue KOppeKmMHo20 PyHKUUoOHuposa-
HuA MOJyJIel, KOMIIOHEHTOB U KOMIUIEKCOB IPOrPaMM — 4acTh 2.

Peanuzanus gacTHbIX TpeOOBaHUN TIPH pa3pabOTKE MOIYJIEH U KOM-
MOHEHTOB KOMIUJIEKCOB MPOrpaMM, a TaKke€ MX TECTUPOBAHUE CUHUTAIOTCS
UCXOAHBIMU JIJI1 COOPKH MPOTrPaAaMMHBIX KOMILIEKCOB, B COOTBETCTBUM C
UCXOJIHBIMU TpEeOOBaHUSIMU K MX (QYHKIHMSAM U XapakTepuctukam. J[ms
UACHTU(DUKALNY, JIOKATU3AlMU U YCTPAHEHHS] OCHOBHOM Macchl 1e(hEeKTOB
U OmMKOOK, HEOOXOUMO MPUMEHSTh MOCIIEI0BAaTEIbHOE TECTUPOBAHUE U
KOPPEKTUPOBKY MOJIyJI€H, KOMIOHEHTOB U KOMILJIEKCOB MPOrPAMM C HC-
MOJIb30BAHUEM COOTBETCTBYIOIIMX METOAOB U cpelicTB. OpraHn30BaHHOE,
KOHTPOJUPYEMOE U METOJIMYHOE OTCIIC)KUBAHUE U3MEHEHUN KOMIIOHEHTOB
B KOMILJIEKCaxX MPOTpaMM, UX pa3paboTKa MpU CTPOTrOM yueTe U KOHTPOJIE
K]I00 U3MEHEHUS, SIBISICTCS 0a3080i 3adaueii >PHEKTUBHOTO, TIOCTY-



NaTEILHOTO PAa3BUTHUS CIIOKHBIX IPOTPAMMHBIX MPOJTYKTOB BBICOKOTO Ka-
gyecTBa. VICXODHBIMU JJI ATOTO Pa3BUTHUSI BCETIAa SBISIOTCA: 11eTH, (QyHK-
[[U1, XapaKTePUCTUKHU U JOMYCTUMbIEC PUCKHU pealn3alvii TpeOOBaHUM, KO-
TOpPBIC B ITUKJIC JICKIIUA MEePAPXHUECCKH MPEJCTABISIOTCS ISl 00beKm o6
mpex ypoeHell: KOMNJIEKCO8 NpozZpamm, KOMHOHEHMOE u Mooyiell.
BHyTpeHHsIs1 CTpyKTypa MPOIECCOB TECTUPOBAHUS NJII 3TUX OOBEKTOB B
OCHOBHOM TOJOOHBI M BKJIIOYAIOT: (hOpMUpPOBAHUE TPEOOBAHUN K (PyHK-
UM M XapaKTEPUCTUKAM; TECTUPOBAHUE HA COOTBETCTBUE TPEOOBAHUSIM
K 00BEKTY; OOHapykeHHEe M WIACHTHU(UKAINIO TehEKTOB M OIINOO0K; KOp-
PEKTHPOBKY M YCTpaHECHHE Je(PEKTOB; UCIBITAHUSI U YIAOCTOBEPEHUH KOP-
PEKTHOCTH OOBEKTOB, U JOKYMEHTHPOBAHUE PE3YJIbTATOB TECTUPOBAHMUS.
OHHU UMEIOT credyrouiue 0COOeHHOCHmU:

o KOMNJIEKCbl NPOZPAMM 3aBUCST OT CIOKHOCTH (DYHKIIMOHATBHBIX
3aJlad CUCTEMBbI, MOTYT COJIepaTh COTHU M 0OOjee KOMIIOHEHTOB U BXO-
IUTh, KAK COCTAaBHbBIC YAaCTH, B 00JIe€ CIIOXKHBIE KOMIUIEKCHI, YTO MOBBIIIA-
eT TpyAHOCTH (popManm3aruu TpeOOBaHUI U ONIPEAeNIIeT HEOOXO0IUMOCTh
Haubdo1ee 8bICOKOI Keanupukayuu YHUKAIbHBIX PYKOBOAUTEECH, aHATHU-
THUKOB M CIEIUATUCTOB ISl UX TECTUPOBAHUS;

e KOMHOHEHMbl MOTYT COCTOATH U3 JIECSITKOB U COTEH MOJYJIEH,
Uil pa3pabOTKU M TECTUPOBAHMS KOTOPBIX HEOOXOAMMBI BBICOKOKBAJIH-
(GULHUpPOBaHHBIC CIEUUATUCTHl AaHATUTUKUA, TPOTPAMMHUCTBI, TECTUPOBIIH-
KA ¥ HUHTETPATOPHI, Ubsl KBAIM(UKAIUSI U eI TSIBHOCTh TPYIHO (hopMau-
3YIOTCS, CWJIBHO 3aBHUCST OT B3aUMOJICHCTBUSI MHOMCECHBA PAZHBIX CHe-
UUATTUCMOE 8 «(KOMAHOAX» NI CO3/IaHMs IPOrPAMMHBIX KOMIIOHEHTOB;

e M0O0yau Hanbosiee MHOTOUYHUCIICHHBIE 3JIEMEHThI KOMIUIEKCOB IPO-
rpaMM, KOTOpbIE pPa3pabaThIBAIOTCS HAUMEHee Keanu(uuuposanHvbimu
cneyuaiucmamu TECTUPOBIIUKAMUA U TPOTPAMMUCTAMU, YbH PE3YJIbTATHI
B COBOKYMHOCTH XapaKTEPU3YIOTCS HAMOOJBIITUM KOJIMYECTBOM OTHOCH-
TEJIBHO MPOCTHIX Ne()EKTOB M OIIMOOK, BCIAEJACTBUE 4ero (hopmMaausaiuu
UX TECTUPOBAHUS B JICKIUAX YJIEJICHO 3HAUUTEIIbHOEC BHUMAHUE.

Tpebosanusa Kk Keanrugukayuu cneyuaiucmos s CO3IaHUs dTUX
00BEKTOB BBICOKOTO KadyeCTBa 3HAUMUTENBHO pasiuyarorcs. [IpakTtuuecku
BO BCEX JICKIMSIX MPHUXOIUTCS KacaThCsl OCOOCHHOCTEH HEOOXOIUMOU MX
KBaAMU(UKAIIMN JUIsl PEIICHHUS COOTBETCTBYIOIIUX (DYHKIIMOHAIBHBIX 3a-
nad. OCHOBHOE€ BHMMaHHUE COCPEAOTOUYCHO HAa METOoAax U (hopMah3alluu
TIOJTHOTHI ¥ KAYECTBA MPOIIECCOB TECTUPOBAHUS JJISI BCEX TPEX THUIIOB 00b-
€KTOB. B JIeKIUAX mpencTaBieHHbIE 00BEKTHI HE BCETa YE€TKO Pa3/IeCHBI
U (hopMaM30BaHbl, HEKOTOPHIEC MTPOIIECCHI, OCOOCHHO CBSI3aHHBIE C TECTH-
pOBaHHEM MOAYJIe M KOMIIOHEHTOB, paccMaTpHBarOTCs coBMecTHO. OHU
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UCIIOJIb30BaHbl B YUCOHUKE KaK 0a308ble I71eMeHmbl TIPU aHAIU3E METO-
OB TECTUPOBAHUS B KU3HEHHOM IIMKJIE KOMIUIEKCOB MpPOrpaMm. ITO OI-
pEACWIO CHEAYIOIINE OCHOBHbIE OONYUWLeHUA U OCOOEHHOCMU WU3J10KE-
HUS MeCMmUpO8AHUs NPOZPAMMHBIX KOMNIEKCO8 HA COOmeemcmeue
IMAIOHAM U MPEOOCAHUAM:

* o0veKmamu mecmupo8aHUsn SBISAIOTCA CJOXKHBIE KOMIUIEKCHI
nporpaMm (COTHH ThICSIY CTPOK) JJIsI CUCTEM 00pabOTKU MH(OpMAIuu U
yOpaBJeHUs B PEAIbHOM BpPEMEHH, pa3palaTbiBaeMble OOJBIIMMH KOJI-
JEKTUBAMHU — «KOMaHIaMWy» CIICIIUAIUCTOB, CO3/IAI0NIUMU HPOZPAMMHbBLE
KOMNOHEHmMbl U MOOYJIU 8bICOKO20 KAUecmeda,

e B pe3yJIbTaT€ TECTUPOBAHMS MPOTPAMMHBIE KOMILIEKCHI JTOJKHBI
COOTBETCTBOBATH UEIOCHHOMY KOMNJIEKCy mpedosanuii (nepeomy ima-
JI0HY) — K (DYHKIMSAM, XapaKTEPUCTUKAM, apXUTEKType M KadyecTBY, yT-
BEPKIECHHOMY 3aKa34YMKOM M COTJIAaCOBAHHOMY C pa3pabOoTUruKaMu;

e HAOOPBI NPUMEHAEMBIX COBOKYRHOCHIEIN MeCmOo8 paccMaTpuBa-
IOTCSI KaK 6Mopoit Imanon PyHKIUNA U XapaKTEPUCTUK MOYJICH, KOMIIO-
HEHTOB M MPOTrPAMMHBIX KOMILUIEKCOB, KOTOPBIE TOKHBI aJ€KBaTHO OT-
paxxaTb M TMOKpBHIBaTh BeChb HAOOp TpeOOBaHUI K KOHKPETHOMY MPO-
rPaMMHOMY 3TAJIOHY COOTBETCTBYIOIIETO YPOBHSI;

e B KAayeCTBE MpPembec0 IMAaaoHa sl psla KOMIUIEKCOB MpO-
IrpaMM  HCHOJIB3YETCS IKCHAYAMAWUOHHAA OOKYMEHmayusa, KOoTtopas
JO0JDKHA oOecrieunBaTh 3P()EKTUBHOE MPUMEHEHUE MPOrPaAaMMHOTO MpPO-
IyKTa TOJIb30BATEISIMU B COOTBETCTBUU C MCXOJHBIMU TPEOOBAHUSIMU K
GYHKIUSAM, XapaKTEepUCTUKAM U JOITyCTUMbBIM PUCKAM;

e pa3paboTka TpeOOBaHUN W TECTHUPOBAHHE MOIYJIeH, KOMIIOHEH-
TOB U KOMIUIEKCOB MPOrPaMM OCYIIECTBIISIETCS METOJaMHU MPOrPaMMHOMN
UHXEHEPUU B YCIOBUSX PEYIAPHO20 NAAHUPOSAHUA U YRPAGIEeHUA O0-
HapYy>KCHHEM U YCTpaHCHHEM JIe(PEKTOB M OMIMOOK (OTJIAAKOI), a TaKXKe
IPU O2PAHUYEHHBIX pecypcax, BBIJCISEMBbIX 3aKa3dMKOM Ha BECh HX
’KU3HEHHBIN ITUKI;

e ISl TECTUPOBAHMS MOAYJICH, KOMIIOHEHTOB M KOMILJIEKCOB IPO-
rpamMM IPUMEHSIOTCS CUEHAPUU U TPOLEAYPHl 0emepMUHUPOBAHHBIX T
HEKOTOPBIX THUIIOB OUHAMUYECKUX MECHI08, HA OCHOBE aTTECTOBAHHBIX
MOJIeJIe BHEITHEN Cpeibl /WU CUCTEM PEAIbHOTO BPEMEHHU;

e TIPOIIECCHI U PE3YIbTaThl (HOPMUPOBAHUS TPECOOBAHUM U peann3a-
MU TECTUPOBAHUA MOJYJICH, KOMIIOHEHTOB M KOMIUJIEKCOB MpOrpaMm
TOJDKHBI OBITh CHA0XKEHBI TITyOOKUM, JIETAIbHBIM 0OKYMEHMUPOGAHUEM,



apxXueuposanuem 1 KOHQPUIZYPAUUOHHBIM YNpAaeieHuem WCXOIHBIMH,
MPOMEXKYTOYHBIMU U OTYETHBIMU JIOKYMEHTAMU.

Tpebosanusa k POTrpaMMHOMY TPOJIYKTY JOKHBI OBITH 3aHUKCH-
pOBaHbl B cozrnauienuu (JOTOBOPE W TEXHUYECKOM 3aJlaHMHU) MEXKIY 3a-
Ka3YMKOM U BBIMOJHSIOIMIMMU MPOEKT PYKOBOJUTEIISIMU U CIIEIUATUCTAMU,
OTpakarollleM MOTPeOHOCTH 3aKa3uuKa U TOJIb30BaTelied B TaKOM BUJIE,
4TOOBI Pa3paOOTUYMKU MOTJIA MTOCTPOUTDH YAOBJIETBOPSIONIUNA UX KOMILUICKC
porpaMM, €ro KOMIIOHEHTBl U MOJIYJH. TpeOoBaHUsI HOJKHBI SBISATHCA,
KOHKPEMHbIM UCXOOHBIM IMATOHOM TIPU Pa3pabOTKE KOMIUIEKCA MPO-
rpamMM, 4TOObl MOXKHO OBUIO NPU TECTUPOBAHUU U 3aAKIIOUUTEIIBHBIX HC-
NBITAHUSIX YCTAHOBUTH, KOT/IA OHH YJIOBJICTBOPEHBI MOJHOCTHIO WUIIA B Ka-
KOW CTEMEHU. DTH JaHHBIE JOJKHBI YCTAHABIMBATH COCTAB, COJIEPKAHUE U
3HAYEHUsI PE3yJIbTATOB MCIIOJIHEHUS MPOTPaMM, KOTOpHIE CIEIyeT MOJy-
YaTh CUCTEME WJIM MOJIb30BATEISIM MPU OMPEAECICHHBIX YCIOBUSIX U HC-
XOJIHBIX TAaHHBIX.

Tecmot u cneyugpukayuu mpedoBanull K HUM SBIAIOTCS BTOPBIMU
ATAJOHAMH TPEJCTABICHUA TPEOOBAHMM K MOIYJSIM, KOMIIOHEHTaM U
KoMIUlekcy nporpamm. IIpu pa3paboTke HEOOXOIUMO UMETh MPHUTOJIHbBIC
JUIsl TIPUMEHEHUSI TECTUPOBAHUSI WUCXOJHBIC IMATOHbI — MPEOOBAHUA
u/unu cueHapuu Ucnonv3oeanus Gynkyuil cuctembl. Mx HeoOXoamMo
aHAJIM3UPOBATh M OMNPENENATh B TEPMHUHAX AaJCKBATHBIX TPEOOBAHUU K
GYHKIMAM W XapaKTEPUCTUKAM IPOTPAMMHOIO KOMIUIEKCA, a TaKXke K
mecmam, YCTAaHABIMBAIOIIMM HX COAEPKaHWE U KOPPEKTHOCTh. Takas
BTOpas (popMa ONuUCaHUI COAEpPKAHUS MPOTPAMMHOIO0 KOMILIEKCA, KOM-
MOHEHTOB W MOJYyJeWd NO0JKHAa (HOPMUPOBATHCA M HUCIOJIb30BATHCS IS
CKBO3HOHM BepuduKaiuu crnenudukanuii TpeOOBaHHN K TecTaM CBEPXY
BHU3, & TaKXe MOABEPraThcsi BepuUpUKAIMU HA KOPPEKTHOCTh COOTBETCT-
BUSI UCXOJHBIM TPEOOBAHUSIM K KOMILIEKCY, KOMIOHEHTaM M MOJIYJISIM
IporpaMM Pa3HOTO YPOBHSI.

OCOOEHHOCTH deamenbHOCmU Cheyualucmos npyu pa3paboTke Tpe-
OoBaHUil K (YHKUIMSIM, TPOLEAypaM U XapaKTEPUCTUKAM HCHOJHEHUS
mporpamMM, a TaKXe ONMUCAHUS U peau3alus npozpammucmamu tpedo-
BaHUU K MOJYJISIM, KOMIIOHEHTAM M KOMIUJIEKCAM MPOrpaMM, CYIIECTBEHHO
OTJIMYAIOTCSI OT MPEJCTABICHUN M METOJOB ONMUCAHUA Te€X K€ (DYHKIUM
IpOrpaMM mMeCmUpPOSUUKAMU — CO3JIaTeIISIMUA CIIEHAPUEB U MPOLEIYP
TECTUPOBAHUS PE3YJbTAaTOB MX HCHOJHEHUA. OHM aKIEHTUPYIOT CBOIO
NEATEeIbHOCTh Ha KOHKPETHBIX TPEOOBAHUSX K MPOIEAypaM MHPOBEPKU
(GyHKIIMOHUPOBAHUS, BO3MOXKHBIX PE3yJbTaTax W B3aUMOJICUCTBUU KOM-
MOHEHTOB MPOrPaMMHBIX KOMIUIEKCOB. DTO MO3BOJISET BBISABIATH JIe(eK-
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ThI, ¥ TOBBIIIATH KAYECTBO MYyTEM CONOCHABIEHUA 08YX MEHO0008 U Pe-
3yJIbTATOB OMUCAHUS OJHUX U TEX K€ QYHKIMI U XapaKTePUCTHUK OIpeie-
JeHHBIX mporpaMm. [Ipu 3TOM CyIIECTBEHHO, UTO Maja BEPOSITHOCTh OJU-
HAKOBBIX OIIMOOK B TpeOOBAHUSX K CIICHAPUSM M Pe3yJbTaTaM HUCHOJIHE-
HUS TECTOB U B TPpeOOBaHMSIX K (YHKIUSAM M XapaKTepUCTUKAM HCIIOJHE-
HUSI MOJyJIel, KOMIIOHEHTOB U KOMIUIEKCOB IporpamMm. Kpome Toro, ma-
pajiesibHass M He3aBHCUMas pa3padoTka crnenudpuxkanuid TpeOoBaHUN K
GyHKIMAM OporpamMMm H crienuduKkaiuili TpeOOBaHUM K aJeKBaTHBIM TeEC-
TaM T03BOJISIET paclapasuieiMBaTh MO Pa3HbIM CIEIUATUCTaM MPOU3BO/I-
CTBEHHBIE pabOTHI, UTO BEAET K COKPAILIEHUIO CPOKOB CO3J]aHUSI MOIYJICH,
KOMITOHEHTOB M KOMIIJIEKCOB MPOrpaMM HEOOXOIUMOTO KaueCTBa.

ITo cymiecTBy, TpeOOBaHUS K KOMIUICKCY (MOYJIIO UJIA KOMIIOHEHTY)
IporpaMM U TECTHI ISl MPOBEPKU MX aJCKBATHOCTH U TOJHOTHI ompa-
JHcarom oOuH u mom mxyce 006vekm, HO B pazHou dopme. IToaTomy ciox-
HOCTb MPEACTABUTEIILHOIO OMUCAHUS TECTOB COM3MEpPUMa CO CIIOKHOCTHIO
OMUCAHMS TOJHOM COBOKYMHOCTH TPEOOBaHMHN K (PYHKIUSAM, XapaKTEpH-
CTMKaM M COOTBETCTBYIOLIErO TEKCTa MporpaMm. BceienctBue 3Toro Tpy-
JIOEMKOCTh W JPYTUE€ pecypcwbl sl pa3pabOTKU aJIeKBaTHBIX TECTOB
00J11CHbL COOMEENICME06AMb PECYPCAM U TPYJAOEMKOCTH IIPU CO3/IaHUU U
peaau3aiy TporpaMMHUCTaMU KOPPEKTHBIX TPEOOBaHUM, OMpPEAeIIIIONINX
MOJTHOCTBIO TECTUPYEMbIN 00beKT. TakuM 00pa3zoM, mporpaMmMHOMN (TIpo-
HeaypHoil) (hopMe TpeacTaBieHUs TEKCTOB MPOrpaMM JOJKHO TMOJIHO-
CTBIO COOTBETCTBOBATH €0 pagHOnpagnoe cooepirycanue B Gopme ClieHa-
pHEB Y 3HAYCHUH TECTOB JJIsl MPOBEPKU X B3aUMHOTO cOOTBETCTBUS. [Ipu
ATOM OegheKmbl U OMUOKU BO3MOMNHCHBL 6 00eux popmax ONUCaHUI KOM-
IJIeKca IporpaMm (HE TOJBKO B TEKCTaX MPOrPpaMMHOTO KOMIUIEKCA, HO U
B COJICPKaHUHU TECTOB), OMpPECICHUE UX MECTa U yCTPaHCHHE SIBIISICTCS
OCHOBHOM 3amadeil TectupoBaHus. OQHAKO HA MPAKTHUKE OOBIYHO ITO HE
YUUTBIBACTCS, U BBIJIENIEMbIE HA TECTUPOBAHUE PECYypChl ObIBAIOT 3HAYM-
TE€JIbHO MEHBIIIE U HEAOCTATOUYHBIMHU JUISl MOJHOIIEHHOTO TECTUPOBAHUS
TpeOOBaHUN K MOJYJISIM, KOMIIOHEHTaM M CJIOKHBIM KOMILIEKCaM Ipo-
rpaMM, 4TO OMpEACNSIET UX HE MOJIHOE COOTBETCTBUE TPEOOBAHUSIM U HE-
JIOCTATOYHOE KaueCTRO.

Ocnoenasa uyenv CO31aHUA TPOTPAMMHOIO KOMIUIEKCA COCTOUT B
00eCTeYeHN ero MPUMEHEHHUS MOJIb30BaTENISIMU UM B CUCTEME, B COOT-
BETCTBUM C HA3HAYCHUEM W IKCHIAYAMAUUOHHOU OOKyMeHmayuel Wiu
JTOKyMEHTaMH, HEOOXOIWMBIMU IS KOPPEKTHOTO (HYHKIIMOHUPOBAHUS
CUCTEMBbl. JTa JNOKYMEHTAIUsl JIOJDKHA OBITh aJeKBaTHAa TpeOOBAHUSM K



GYyHKIMSAM M XapaKTEPUCTUKAM IPOTPAaMMHOTO MPOJYKTa, OJIHAKO OHa
pa3pabaTbhIBacTCsl OOBIYHO HE3A6UCUMbBIMU CHEUUATUCIAMU HA OCHOBE
UCXOJIHBIX TPeOOBAaHMM M HMX MPEJACTABICHUM O Croco0ax MPUMEHEHUS
poJyKTa. B pe3ynbrare TOKyMEHTAIMs MOKET HE MOJTHOCThIO COOTBETCT-
BOBaTh UCXOJIHBIM TPEOOBAaHMAM 3aKa3duka U (DYHKIIHUAM, KOTOPHIE MPOBE-
pPEHBI MPU TECTUPOBAHUU, OJHAKO HKCIUIyaTAllMOHHBIE XapPAKTEPUCTUKH,
JOCTYITHBIC JIJISl TIOJTh30BaTENICH JTOKHBI pacCMaTPUBAThCS KaK KOHEYHAs
1eab Bcero mnpoekta. C 9TOM MO3WIMM AKCIUTYyaTallMOHHBIE JOKYMEHTHI
ABJISIIOTCS €11I€ OJHUM, MPEembUM IMATOHOM 011 MECHMUPOBAHUS, KOTO-
pPOMY JOJIKEH COOTBETCTBOBATh MPOTPaMMHBIN KOMIUIEKC. B mporecce Ta-
KOT'O TECTUPOBAHUSA MOTYT BBISBIATHCS JAE(DEKThI, OMMUOKH U TTPOTUBOPE-
qusi: B TpeOOBaHUSIX 3aKa3uKKa, B TPOTPAaMMHOM KOMILJIEKCE U KOMITOHEH-
Tax, B pe3yJibTaTax UX TECTUPOBAHUS, a TAK)KE B KCILTyaTaIlMOHHBIX TIPO-
Heaypax U JOKyMEeHTaX. ITU HEJAOCTATKU JIOJDKHBI YCTPAHATHCS B MPOIIEC-
cax CHCTEMHOr0 aHajiu3a i JOCTH)KCHHUS B3aUMHON adexeammuocmu
ecex mpex npeocmaeneHuil HeoOXOMUMBIX (YHKIIMH M XapaKTEPUCTHK
IPOTrPaMMHOTO MPOYKTA.

[Tonsitue «mecmupoeanue) nanee WCIOIL3YETCS B IIUPOKOM CMbIC-
Jie 9TOr0 CJ0Ba, BKJIIOYas (HE SIBHO) yCTpaHEHUE OOHAPYKEHHBIX AedeK-
TOB U omnOoK. I[Ipu 3TOM BHUMaHHE aKIIEHTUPYETCS HA METOJax U Mpo-
1eccax BBISBICHUS Je()EKTOB M OLIMOOK NpH TecTupoBaHuHU. OcoOble
CHEIUATUCTBI U pabOThl TPEOYIOTCS I «OMAAOKU» KOMILIEKCOB IPO-
rpamMM, KOPPEKTUPOBKH, YCTPAHEHUS OLTUOOK U 00ECTICUCHHS UX COOTBET-
CTBUS MCXOJHBIM TPEOOBAHUSM K 3a/JaHHBIM (PYHKIMSIM U KadecTBy. Jliis
ATOro HeoOXoJrMa JOKaau3alus OIMMOOK, UX JUArHOCTHKA, pa3padoTKa
KOPPEKTUPOBOK MPOTPaMM, KOHTPOJb BBIIIOTHEHHBIX U3MEHEHUU U pez-
peccuonnoe mecmupoeanue sl pETUCTpallMU pe3yJIbTaTOB YCTpPaHEHUS
oOHapykeHHbIX omKOO0K. [Iporecchl KOPPEKTUPOBKU SIBJISIIOTCSI OCOOCHHO
CJIOKHBIMU U TPEOYIOT Y4acTHs B HUX COOTBETCTBYIOIINX MPOrPaMMHUCTOB
MOAyJIel, MHOTa HE TOJBKO TeX, TJIe OOHAPY>KEHBI OIIUOKH, a TAKKE BO3-
MO>XHO PYKOBOJUTENEH pa3pabOTKW KOMIIOHEHTOB M MOJXKET OBITh BCETO
KOMILIEKCa MporpaMM. Tem caMbIM MPOLIECCHl 8bIX00sAM U3 chepbl mec-
muposanusa B 001aCTh pa3pabOTKH TEKCTOB MPOTPaMM, IS 4ero HeoOXo-
JUMBI CTICIIMAJIMCTHI, YYaCTBYIOIIUE B CO3/JaHUM BCETO KOMIUIEKCa TMPO-
rpamMM. ITH TPOIIECCHI OMPEALIAIOTCS (PYHKIIMOHATBHBIMUA U Clienuduye-
CKUMH OCOOCHHOCTSIMU BCETO MPOU3BOJICTBA KOMILJIEKCOB MPOTPaMM U B
ydeOHHKe He paccmaTpuBaroTcs. [locie Toro, kak mpoBeaeHBI KOPPEKTH-
POBKH TIpOrpamMM, MPUXOAUTCS BO3BPAIIAThCS K ACATEILHOCTH TECTUPOB-
IIUKOB ISl pe2pecCuOHHO20 UX MEeCmUPO6AHUus W yJIOCTOBEPEHUS, UYTO
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NEUCTBUTENIBHO YCTPAHEHBI OOHAPYKEHHBIE OIIMOKA U MIPU 3TOM HE MPO-
SIBUJIMCh HOBBIE.

CoBpeMeHHbIEC MPOrpaMMHBIE TPOAYKTHI, TOCTABIISIEMbIE 3aKa3ulKaM
WU Ha PBIHOK, JOJDKHBI UMETh KOHKPETHBIE, TapaHTUPOBAHHBIC U JIOKY-
MEHTUPOBaHHbIC 1eNH, QYHKIIMU U XapaKTepUCTHKU. B TO ke Bpems B
KU3HEHHOM IIMKJIC CJI0XHBIX KOMIIJIEKCOB MPOrpaMM HEBO3MOKHO B Ha-
yaje MpoeKTa MPeayCMOTPETh Bce TpeOOoBaHUA K (DYHKIHUSIM, XapaKTepu-
CTHKaM M Ka4eCTBY aOCOJIOTHO TOYHO, 0e3 nedekToB u omuook. Kpome
TOr0, MPOTPAMMHBIC KOMIUIEKCHl OOBIYHO MUMEIOT JJIMTEIbHBINA >KU3HEH-
HBIU [IUKJI C PSJIOM BEPCUM, B TEUCHUE KOTOPOTO OHU COBEPIIEHCTBYIOTCH,
pacIIupsIoTCs, U MOBBIIMIAeTCS UX KadecTBo. [loaTomy mpoueccsl popmu-
pPOBaHUSI M3MEHEHUN W peau3alud TpeOOBaHUW JTOKHBI OpPraHU30BbI-
BaThCSl HA OCHOBE Pe2yIuUPyemvliX umepayuil 6epcuii, B KOTOPbIX NEPUOIbI
MOCTaBJISIEMbIX CTAOWJIBHBIX, HCIBITAHHBIX BEPCUW MPUMEHEHUs Mpo-
rPaMMHBIX MPOJYKTOB YEPEAYIOTCS C MHTEpBajaMy IOIIAroBOTrO pacIu-
peHusi GyHKIMA, COBEPILICHCTBOBAHUS KA4eCTBa U ONEPATUBHOIO aalTH-
POBaHMS K XapaKTEPUCTUKAM BHEIIHEN CPENIbl Y KOHKPETHBIX MOJIb30BaTE-
Jaed win B cucrtemax. JIJisi 3TOro B CIOXKHBIX MPOEKTax I€JIeCO00pasHo
OPUMEHSITh MEXIyHAPOJHBIE CTAaHJIAPTHI, PErIAMEHTUPYIOIIUE >KU3HEH-
HBIH IIUKJ KOMIUIEKCOB Tporpamm (cM. Ilpunoxenue 1), u scecmkyro
OUCUUNIUHY KOOPIUHUPYEMOUN AEATEIbHOCTH KOJIJIEKTHBA CIECIUAIMCTOB
JUIsl TIPOM3BOJICTBA MOJYJIC, KOMIIOHEHTOB U KOMIUIEKCOB IpOTrpamMm, U
JOKYMEHTUPYEMOTO KOHPUZYPAUUOHHO20 ynpasienus eepcuamu Tpedo-
BaHUU U TECTOB JIJIsi 00ECIICUCHUS KaueCTBa peaii3allii U3MEHSIOUIUXCS
TpeOOBaHUI.

Jlist perieHust BaXKHEUIUX MPOOJIEM pa3BUTUSA U NMPUMEHEHUSI CO-
BPEMEHHBIX CUCTEM TPeOyeTCsl HOO20MOBKA U 60CRUmMAHUE Keaauduyu-
POBAHHBIX CREUUATUCTOE 8 00.1aCHU UHOYCMPUU NPOU3BO0CHEA C/10MHC-
HBIX HPOCPAMMHBIX RPOOYKMOE 6blCcOK020 Kayecmea. HeoOxonumo ux
o0y4yeHrue METOJlaM M COBPEMEHHOW MPOTPAMMUCTCKOM KyJIbType Mpo-
MBIIUJIEHHOTO CO3/IaHUSI BBICOKOKAYECTBEHHBIX MPOIYKTOB. OHU JTOIKHBI
yMeTh (hopManau3oBaTh TPeOOBAHMS M JIOCTUraTh MPU TECTUPOBAHUU HeE-
00X0JIMMbI€ 3HAUCHHUS KadyecTBa (PYHKIIMOHUPOBAHHUS W IPUMEHEHUS
CJIO’KHBIX KOMILJIEKCOB MPOrpaMM, C yYETOM OTPAHUYEHHBIX PECYPCOB, KO-
TOPBIE TOCTYIIHBI JJISl TTIOJYUYEHUSI U COBEPIICHCTBOBAHUS 3TOr0 KayeCTBa.
B JXM3HEHHOM LMKJIE CI0XHBIX MPOrPaMMHBIX CPEJICTB JJIsl 00EeCTICUEHUSI
UX BBICOKOTO Ka4eCTBa II€JIECO00PA3HO 6bl0eAMb CREUUATUCHIO8, OTBET-
CTBEHHBIX 3a COOJIIOJICHUE PETJIaMEHTUPOBAHHOW TEXHOJIOTHH MPOESKTUPO-



BaHMs M MPOU3BOACTBA, 32 U3MEPEHUE U KOHTPOJb KaueCcTBa KOMILJIEKCOB
mporpamMM B II€JIOM U UX KOMIOHEHTOB. Heobxoaumo oOy4aTh 3TUX cIie-
[TUAIMCTOB aHAJIM3Y U OIEHUBAHUIO KOHKPETHBIX (DAKTOPOB, BIUSIOIIUX
Ha KauyecTBO ()YHKIIMOHUPOBAHUS MPOTPAMMHBIX IPOTYKTOB CO CTOPOHBI
peaIbHO CYIIECTBYIOMIMX M MOTEHIIMAIBHO BO3MOXKHBIX JI6(PEKTOB U OIIH-
OOK B MporpamMmax.

Yueonuk opuenmupoean Ha CrieniuaivCTOB, CTYJACHTOB U acIUpaH-
TOB, UMCIOIIIUX 3HAHUS U OIBIT IPOTPAMMHUPOBAHUS, TECTUPOBAHMS MOY-
7€l U TPOrpaMMHBIX KOMIIOHEHTOB, TMPUTOJIHBIX JUISI WCIIOJNB30BAHUS B
CJIOKHBIX KOMITIeKcax mporpamMm. OH MOXET CIIY>KUTh METOJIHYECKOM Oa-
30M JUIsl y4eOHOrOo Kypca, CIIOCOOCTBYIOIIETO IMOATOTOBKE CIICIIHATHCTOB
IUISL pa3padomKu u mecmupoeanHus CiAOHCHbIX HPOZPAMMHBIX KOMNJIEK-
€08 C YUETOM PEKOMEHIAIINNA MEXTyHAPOIHBIX CTaHIAPTOB. Y UeOHUK I10-
JI€3HO HUCIOJIH30BaTh MPU CO3JaHWU WHCTPYKLIHUM U MPAKTUUYECKUX PYKO-
BOJICTB Ha TMPEANPUATUSX, PEATH3YIOMINX CIOKHBIE MPOTrpaMMHBIE TPO-
IYKThI, TpeOyrolue MPUMEHEHHS METOJOB MPOrPAMMHON HHKCHEPHH.
OcCHOBHbBIE PUCYHKHM y4YeOHHUKa MOJTOTOBJICHBI B ¢opme Tabiuil, OTpa-
KAIOUUX CTPYKTYPY U COJEpKaHUE JIEKIM, KOTOPhIE Ha MPaKTUKE MPH
UX YTCHHH IIeJIECOO0pa3HO MCIOJIB30BaTh ITyTEM MPEIBAPUTEIHHOTO
¢opmupoeanun caaiidoos, Hanpumep, ¢ MoMoIIsl0 cucremsl «IIpeseHrta-
st — Microsoft Power Pointy.
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Yacmo 1

PA3PABOTKA TPEFOBAHUM K KOMIIJIEKCAM
INPOI'PAMM U KOMIIOHEHTAM

Jexkuusn 1.1

OPI'AHM3BAIIUA TECTUPOBAHUA KOMIIOHEHTOB 1
KOMIIVIEKCOB ITPOI'PAMM

YPOBHI/I OpraHm3alnviu TECTUPOBAHUA KOMIIVICKCOB IIPOrpamMmm
(TMM)

OPhHeKTUBHOCTH NPOIIECCOB TECTUPOBAHUS B 3HAUUTEILHON CTEIICHU
3aBUCAT OT YPOBHSA OPraHU3alMd, MIPUMEHSEMBIX METOJIOB U TEXHOJIOTH-
YECKUX CPEACTB pa3pabOTKU M TECTHUPOBAHUS MOIYJICH, KOMIIOHEHTOB U
KOMIUIEKCOB nporpamm — puc. 1.1. IX MOXHO OTpaxkaTb modenvio 3peno-
cmu mecmuposanusn (TMM) (Test Maturity Model), pazpaborannoit u-
CTUTYTOM TexHoJioruu mnporpamMmmuoro odecneduenusi CIIIA. Ona conep-
XKUT HA0OpP YypOBHEW 3pENIOCTH OpPraHMU3allMH, Yepe3 KOTOPhIE MPOXOIUT
OPEAIPUATHE C LEIBIO YCOBEPIICHCTBOBAHUS MPOLIECCOB TECTUPOBAHUSI.
DTO cnocoOCTBYET MOBBINICHUIO MpodecCHoHaIu3Ma MPU TECTUPOBAHUU
MPOTPAMMHBIX KOMILJIEKCOB MO AHAJIOTUU C MOJICJIbI0 TEXHOJIOTUYECKON
3penoctd (CMMI) niig KM3HEHHOTO ILMKJIA CJIOKHBIX KOMILJIEKCOB MPO-
rpamMM, KoTopas paspaboraHa MHCTUTyTOM MNporpaMMHON HWHXKEHEPUU
CHIA (SEI). Ilpeanpusrusi, 3aMHTEPECOBaHHBIE B OIIEHKE U YJYyUIICHUH
CBOMX BO3MOXXHOCTEH MO TECTHUPOBAHUIO, BKIIOYAIOTCA B OO0IIEe yCOBEp-
IIIEHCTBOBAHMUE Mpoliecca pa3padoTku mporpamMm. Hanudume oJHO3HAYHO
COOTBETCTBYIOIIUX YPOBHEH B 00€MX MOJECIISIX 3PEIOCTH JIOTHYECKH YIPO-
CTUT MApAJJIEIbHOE YCOBEPIICHCTBOBAHUE IPOLECCOB. TecTupoBaHue —
ATO YacTh BCErO Mpoliecca pa3padOTKHU MPOrpaMMHBIX KOMIUIEKCOB, Clie-
JIOBATEIBHO, POCT €0 3PENIOCTH HYKJIAeTCs B MOJAJIEPKKE 00IacTeil KITto-
YEBbIX MPOIECCOB, CBA3AHHBIX C POCTOM 3(P(HEKTUBHOCTH OCHOBHBIX IPO-
IIECCOB TMPOU3BOJCTBA. JIt0Oasi opraHuzaius, >Kejlarolas YCOBEPIIEHCT-
BOBaTh CBOM IIPOLECC TECTUPOBAHUS C IIOMOILIBIO BHeapeHus TMM,



20 B.B. Jlunaes. Tecmupoganue KOMNOHEHMO8 U KOMNAEKCO8 NPO2PAMM

JOJIKHA, TPEXKIE BCET0, 3aHIThCA YCOBEPIICHCTBOBAHUEM IMPOIIECCOB
KU3HEHHOTO IMKJIa MpPOrpaMM B IEJIOM, ONPEACINB OCHOBHBIC Ha-
npasyieanss CMMI.

Opzanuzayus mecmupoeanus KOMHOHEHMOE8 U KOMNIEKCO8
nPOZPaAMM O0JIHCHBL GKIAIOUAMDb:
- ONpeJlleJIeHUE YPOBHSI OpraHU3alMM TECTUPOBAHUS KOMILJIEKCOB
nporpamm (TMM);
- MOJEJb OpraHu3allid TPOLECCOB TECTUPOBAHUS MOJIYJEH,
KOMIIOHEHTOB M KOMILJIEKCOB IPOTpamm;
- OpraHu3alUio0 U PyKOBOJIUTENIEH KOJUIEKTHBA CIIELUAINCTOB JJIs
TECTHUPOBAHUS MPOTPAMMHBIX KOMIIJIEKCOB;
- YCTaHOBJIEHUE UCTOYHHUKOB JAC(PEKTOB M OIIMOOK B KOMIOHEHTaX
¥ KOMILJIEKCax Mporpamm:
® NIOHATHE e(PEeKTa WIH OIIMOKH B IPOTPAMME;
® CTATUCTUKA U XapAKTEPUCTHKHU OMUOOK U AePEKTOB B KOM-
MOHEHTaX U KOMIUIEKCaxX MpOorpaMM;
® yCTpaHEHHE NMEPBUYHBIX OMMUOOK, HA OCHOBE UX BTOPUYHBIX
IIPOSIBJICHNU;
- THUIBI CHCTEMHBIX J€(PEKTOB U OMHUOOK B CIOKHBIX KOMITJIEKCAX
IpOrpaMmM:
® OpraHu3alMOHHbIE 1e(PEeKThl TPEOOBAaHUHN U ITATIOHOB K MPO-
IrpaMMHOMY KOMILJIEKCY;
® CHCTEMHBIE OIMOKY U HEJOCTATKH OIpeeIICHUs TpeOOBaHUI
K IPOrPaMMHOMY KOMILIEKCY;
® OIMOKH OMpEIEICHHS XapaKTEPUCTHUK CUCTEMBI 1 BHEIITHEH
Cpelbl;
e eeKThl U OMIMOKH MPOTPAMMHBIX KOMILIEKCOB, KOTOPBIE
IPOSBIISIIOTCS] KaK PUCKHU;
® OIIMOKM KOMIUIEKCOB MTPOrPaMM MO CI0KHOCTH OOHAPYKEHUS
U MaciTady KOppEKTUPOBOK;
® CIIO)KHOCTbH MPOSIBICHUS, OOHAPYKEHHS U YCTPAHEHUS OIIH-
0OK;
e OIIMOKH MPOEKTUPOBAHUS U pa3pabOTKU apXUTEKTYPhI MPO-
IPaMMHOTO KOMILIEKCA;
® OMMOKN KOPPEKTHOCTH ()OPMUPOBAHUS U BHITIOJTHEHHS TPE-
00BaHUI K KOMIIOHEHTaM U MPOTPaMMHOMY KOMILIEKCY;
e OIIHUOKHU MPOEKTUPOBAHUS U Pa3pabOTKU MOYJIE U KOMIIO-
HEHTOB KOMIUIEKCOB ITPOTPAMM.

Puc. 1.1
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HccnenoBanus MOKa3bIBAKOT, YTO MPEANPUATHS, NBITAIOMINECS JOC-
TUYb OMNpeNesIeHHOTo ypoBHSI TMM, nomxHbl 001aaaTh, MO0 KpalHel Me-
pe, TeM ke ypoBHeM Mozenun CMMI. Mogens TMM xopomio moaxoaut
IUIS aBTOMAaTHU3UPOBAHHOTO TECTUPOBAHUS TPOTPAMMHBIX KOMIIJIEKCOB I10-
TOMY, 4TO 3 (PEKTUBHBIC TPOTPAMMBbI MPOBEPKU U OLICHKHU MPOUCTEKAIOT
U3 TPOTrpaMM MPOU3BOJCTBA, KOTOPHIE CIUIAHUPOBAHBI, BBIMOJIHSIIOTCS,
YOPABJISIOTCS M OTCIEKUBAIOTCS HaAJIekKaluM 00pazom. Xoporasi mpo-
rpaMMa TECTUPOBAHUSI HE CYIIECTBYET B BaKyyMe; OHa JIOJKHA OBITH CO-
CTaBHOM YacThIO BCETo Mpoliecca pa3padOTKU MPOrpPaMMHOTO KOMILIEKCA.
[IpencraBieHHbI HUXKE MEPEUYCHb OTPAXKAET YPOBHU 3PEIIOCTH, KOTOPHIE
MMEIOT HEMOCPEICTBEHHOE OTHOIICHUE K OPraHN30BaHHOMY, ABTOMAaTHU3H-
POBAaHHOMY TECTHUPOBAHHUIO MPOTPAMM, B YUCOHHMKE BHUMaHUE COCPEIOTO-
YEHO HA YETBEPTOM U IISITOM YPOBHSIX.

Ypoeenv 1 TMM- nauanvustii. TecTUpOBaHHE HOCUT XaOTUYECKHUI
XapakKkTep; OHO IUIOXO ONPEJCIICHO W HE OTJIIMYAETCS OT OTJIAAKHU. TecTbl
pa3pabaThIBAIOTCS CIIEHHATBHBIM 00pa3oM IOCHe 3aBEpIICHUs KOIUPOBa-
HUs. TecTUpOoBaHUE U OTJIAJIKA COYETAIOTCS C IEJIbI0 YCTPAHEHUS OIMOOK
nporpaMm. Llenpro TecTupoBaHUA ABIAETCA IEMOHCTPALMA TOTO, YTO pa3-
paboTaHHbIC TTpOrpaMMbl paboTaroT. [IporpaMmMHbIe TPOAYKTHI BHEAPSIOT-
cs 0e3 obOecrnieueHus: KauyecTBa. Pecypchl, cpeacTBa U HaJIeKaIuM o0pa-
30M HOATOTOBJIEHHBIN MEPCOHAII OTCYTCTBYIOT. Ha 3TOM ypOBHE HE Ccymie-
CTBYET LEJIb JIOCTUAKEHUS 3PETOCTH.

Ypoeenv 2 TMM — ¢haza onpedenenusn, TeCTUpoOBaHUE OTACICHO OT
OTJIAJIKK M ONpejeneHo Kak (asza, ciedyromas 3a KOJAUPOBAHHEM. ITO
IIaHupyemMasi pabota, OJIHaAKO TJIAHUPOBAHUE TECTUPOBAHUS HA YPOBHE 2
MOET MPOUCXOJUTh HEMOCPEACTBEHHO IIOCIEC KOAUPOBAHUSA IO MPUYU-
HaM, KacarIMMCs HE3PEIOCTH MPOIIECCa TECTUPOBAHUS. 3a/1a4a TECTUPO-
BAHUS HA 3TOM YPOBHE — MTOKAa3aTh, YTO MPOTPAMMBbI COOTBETCTBYIOT CBOEH
crenuranuu. OnpenesieHbl OCHOBHBIE MPUEMbI U METOJIbl TECTUPOBA-
Hus. Ha atom ypoHe TMM, mHorue npo0OjieMbl KauecTBa BO3HUKAIOT U3-
3a TOr0, YTO IUIAHUPOBAHUE TECTUPOBAHUS MPOU3BOJUTCS HA MO3THEM
ATare KU3HEHHOTO IMKJa pa3padOTKH MporpaMMHOro komiuiekca. Kpome
TOTO, Ie(PeKTHI IEPEXOAAT B KO/ U3 (pa3bl TpeOOBaHUMN U MPOCKTUPOBAHUA,
MOCKOJIbLKY HUKAKHE MPOTrPaMMbl KPUTHYECKOTO MPOCMOTpPa HE KacaroTcs
ATOM BakHOU mpoOIsieMbl. TecTupoBaHue MOCIE KOJUPOBAHUS, OCHOBAHHOE
Ha UCIIOJIHEHUHU TIPOrpaMM, BCE €Ille CUYUTAETCA IJIaBHOM paboTo# Mo Tec-
TUPOBAHUIO.
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Yposenv 3 TMM — unmezpayusa. TectupoBanue OOJbIIIE HE SBISETCS
dazoii, cneayroel 3a KOAUPOBAaHUEM, OHO HHTETPUPOBAHO B IOJIHBIN JKU3-
HEHHBIN UK pa3pabOTKK MPOrpaMMHOro KoMmiuiekca. [Ipeanpustist MoryT
VCIIOJIB30BaTh HABBIKU IO IJIAHUPOBAHUIO TECTUPOBAHUS. Y POBEHDb 3 HaUyu-
HaeTcs ¢ (a3bl pa3pabOTKu TpeOOBaHMWM, MPOJOJDKACTCS Ha MPOTSHKEHUHU
BCETO KU3HCHHOTO LIUKJIA U MOJAEPKUBAECTCA Bepcuern V — moxaenu. Llenmn
TECTUPOBAHUS YCTAaHABJIMBAIOTCS C Y4YETOM TpeOOBaHUM, OCHOBAaHHBIX Ha
HYXJaX IOJb30BaTENs], U UCHOJIb3YIOTCS JJIsI MPOCKTUPOBAHUS CLICHAPHUEB
TECTUPOBAHUS U KPUTEPHS YCIEIIHOIO MPOXOXKIAEHUSI TeCTOB. CyIlecTByEeT
MOJIpa3/IeICHUE M0 TECTUPOBAHUIO, U TECTUPOBAHKUE MPU3HAHO MPOPECCHO-
HaJIbHOM JICATEIIbHOCTBIO. TECTUPOBAHUE HAXOAUTCS B IEHTPE OpraHU3allun
TEXHUYECKOTrO MPOMU3BOJICTBA KOMIUIEKCA MporpamMM. OCHOBHBIE HHCTPY-
MEHTaJIbHBIE CPEACTBA MOJACPKUBAIOT TJIaBHBIE pa0OThI MO TECTUPOBAHMIO.
Ha sToM ypoBHE mpeanpusTHe HAYMHAET OCO3HABATh BAXKHYIO POJIb KPUTH-
YECKOr0 IIPOCMOTPA MPHU KOHTPOJIE KAYECTBA, HO IIPOCMOTPHI €III€ HE MPO-
BOJIATCSI B XOJI€ BCErO KU3HECHHOro Nukia. [I[porpamMmma m3mepeHus TeCTH-
pOBaHUs €lIEe HE NMPUMEHSETCS K aTpuOyTaM KadecTBa MPOIECCOB U IPO-
IYKTa.

Yposenv 4 TMM — ynpaenenue u uzmepenue. TecTupoBaHUE — W3-
MEpSEMBII U BhIpaKaEMbIN B KOJMUYECTBEHHOU (hopme mnporiecc. [TpoBepku
Ha Bcex (pazax mpoiiecca pa3pabOTKH MPU3HAHBI paboTaMu MO TECTUPOBA-
HUIO U KOHTPOJIO KadecTBa. [IporpamMMHbIE MPOIYKTHI TECTUPYIOTCS 10
TaKuM aTpuOyTaM KadyecTBa, KaK KOPPEKTHOCThb, HAJICKHOCTh, YJI0OCTBO
VCTOJIb30BaHUS U BO3MOYKHOCTH COIMPOBOXKAECHHUS. TECTOBBIE CLIECHAPUU U3
BCEX KOMIIOHEHTOB COOMPAIOTCS U 3aMUCHIBAIOTCS B 0a3y NaHHBIX KOH(U-
TYPAlMOHHOTO YIPABIICHUSA TECTOBBIX CLEHAPUEB JJISI MOBTOPHOTO MC-
MOJIb30BAaHUSI U PErPECCUOHHOr0 TecTupoBaHus. [edextsl puxcupyrorcs,
U UM TIPUCBAUBACTCS YPOBEHb CEphe3HOCTH. OIMMOKK B MPOIECCe TECTH-
pOBaHMs BO3HUKAIOT U3-3a OTCYTCTBUS (puiaocoduu mpeaoTBPALICHUS JIe-
(eKTOB, aBTOMAaTU3WPOBAHHON MOJJIEPKKHA cOOpa, aHAJIM3a U PacHpocTpa-
HEHMSI METPHUK OIIUOOK, OTHOCAIIUXCS K TECTUPOBAHMUIO.

Ypoeenv 5 TMM — onmumuzayusa, npenynpexiacHue AePEeKToB U
YIPABJICHHE Ka4yeCTBOM. [I0CKONBKY B pe3ysbTaTe JOCTHKEHHUS 3PENOCTU Ha
OPEAbIAYIIUX YPOBHIX TOJIydeHa HEKOTOpas HHQpacTpyKTypa, Tenephb
MPOIIECC TECTUPOBAHUSI OINPEACIICH U YIPaBIsieM, a €r0 CTOUMOCTh U 3(-
(EeKTUBHOCTh MOTYT KOHTPOJHUPOBATHCS. MeXaHu3Mbl YPOBHS S5 CHOCOOCT-
BYIOT TMOBBIIICHUIO THOKOCTH U MOCTOSIHHOMY COBEPIIEHCTBOBAHUIO TECTHU-
poBanusl. [IpakTuKyroTCS TpenoTBpailieHue A1eeKTOB U YIIpaBICHUE Kaye-
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ctBoM. [Iporiecc TecTupoBaHus ONpenesseTcss CTAaTUCTHUECKUMU BhIOOpKa-
MU U U3MEPEHUSIMHU YPOBHEH JOBEPHS, TOCTOBEPHOCTH M HAJC)KHOCTU KOM-
MOHEHTOB M KOMIUIEKCa MporpamMM. YTBEp)KIaeTcs Mpoleaypa BbIOOpa U
OLICHKUA CPEJICTB TECTHPOBAHMSA. ABTOMATH3MPOBAHHBIC CPEICTBA MOIJIEP-
’KUBAIOT BBITIOJIHEHUE M TIOBTOPHOE HCMOJIh30BAHUE TECTOBBIX CIICHAPUEB,
o0ecreynBarOT MOJACPKKY 3JIEMEHTOB, OTHOCSIIMXCA K TECTUPOBAHHUIO,
coopy u aHanu3y AedeKTOB, a TaKkkKe K cOOpy, aHATIU3y U MPUMEHEHUIO MET-
PHUK KayecTBa.

Mopgeab opraHu3anuy NpPoueccoB TECTUPOBAHUSA MOAYJIEH,
KOMIIOHEHTOB M KOMILJIEKCOB IIPOrpaMmMm

B yueOHMKE B KauecTBe OCHOBOM MCHOJIB3YyeTCs TpaaullMOHHas V —
MoO/eJIb OpTraHU3aluH, B3aUMOICHUCTBUS TIPOIIECCOB (POPMUPOBAHUS U Je-
KOMITO3UIIMK TpeOOBaHUN K (PYHKIMSIM, XapaKTEPUCTHKAM U CTPYKTYype
KOMIUJIEKCOB IIPOTPAMM M TOCJIEA0BATENIBHOIO KOMIUIEKCUPOBAHUS U TEC-
TUPOBAHUS I YIOBJICTBOPEHUSI dTUX TpeOoBaHUW — puc. 1.2. AHanums,
MIPOEKTUPOBAHUE U MPOU3BOJCTBO OTPAXKAIOTCS CEEPXY 6HU3 JIEBOM CTO-
poHoit V — Mozenu, a cOopka, TECTUPOBAHWE U UCTILITAHUSL CHU3Y 86€pX —
IPaBO CTOPOHOW CXEMBI. JTa MOJENb WUTIOCTPUPYET €CTECTBEHHBIE I10O-
TOKA M B3aWMOJICHCTBHE MPOIIECCOB pa3pabOTKU TPeOOBAHUN U TECTUPO-
BaHMs MPU TMOCIEIOBATEIBLHON peain3allid OCHOBHBIX 0Oa30BBIX 3JIEMEH-
TOB CJIOKHBIX TPOTPAMMHBIX KOMIIJIEKCOB, KOMIIOHEHTOB U MoayJieit. [Ipu
STOM BAXXHYIO POJIb UTPAET OPraHU3alUs KOJUICKTHBA CIIEUAIINCTOB, Pea-
JU3YIOLIUX ITPOLECCH TECTUPOBAHMUS.

OCHOBOM MPOLIECCOB OPraHU3allii TECTUPOBAHHUS SIBISIOTCS mpedo-
6aHUA K PYHKYUAM U XaAPAKMEPUCMUKAM CUCHEMbl YTIPABICHUS U 00-
paboTku HHGOPMAIMK, UCHOJB3YIOUIEH KOMIUIEKC mporpamMm. Cucmem-
Hble, (hyHKuuoHanbHble Mpehosanus OJKHBI OTpakaTh MOTPEOHOCTH K
3a/layaM U QYHKIHUSIM MPOTPAMMHOTO KOMILJIEKCa, COJIEPHKAIIETO B3aUMO-
CBS3aHHbIE KOMIIOHEHTHI U MOJYJH. [Ipu 3TOM cucTteMa MOXET OBITh Kak
LEJIMKOM [POTPAaMMHOM, TaK U COCTOATh U3 MPOrPaMMHOM U almapaTHOU
yacTedl. B o0miem ciydae, 4acThlO CHUCTEMBI MOXKET ObITh ONEpaTUBHBIN
NEpPCOHAJ, BBIMOJHAIONIMN oOmNpenesieHHble (QPYHKIUU cUcTeMBL [Ipo-
rpaMMHbIE KOMIUIEKCHI BCE OOJIbIIIE BCTPAUBAIOTCSI B PA3JIMUHBIC CUCTEMBI.
PaboTta Hajg TakuMU MPOEKTaMU TPeOYeT OT KOJIIEKTHBA KBaTU(PHUITUPO-
BaHHBIX MPOrPaAaMMHBIX CHEIUAIUCTOB IMIMPOKOTO B3TJsAa Ha oOIue 3a-
0ayu NPOEeKMuUPOAHUA CUCIEM.
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[IporpaMMHBIM MEHEIKE€paM U aHAJIUTHKAM HEOOXOJIMMO y4acTBOBAaTh B
BbIpaOOTKE TpeOOBAHMII JJI1 BCEH CUCTEMBI, a TaKK€ OCBOUTbH IMPHUKIIAJI-
HYI0 00J1acTh, TpeOOBaHUSAM KOTOPOU AOJKEH OylIeT OTBEYaTh MPOrpaMM-
HBI TTPOJYKT.

Cneyuguxkayuu mpedosanuil Kk cucmeme SIBIAIOTCS PE3yJIbTaTOM
CUCTEMHBIX PEIICHUNA W MUCTOYHUKOM JUISl COIVIAIIEHWWA O CO3JaHWUU WIIH
npuoOpeTeHn (PYHKIMOHAIBHBIX MPOTPAMMHBIX KOMIIOHEHTOB U KpHUTE-
pus ux npueMku. OHU TakKe SBJISIOTCS OCHOBOM JJIS MIPUHSITUS PEIICHUN
O MPOU3BOJCTBY WM HPUOOPETEHHIO U MOBTOPHOMY HCIOJb30BAHUIO
KOMITOHEHTOB JUIsl UX BEpU(UKAIMU U JIJI1 YCTAHOBJICHUS] CTPATETUN KOM-
IUIEKCUPOBAHMS 3TUX KOMIIOHEHTOB B CJIOKHBIA KOMIUIEKC MpPOrpamM.
[Topsimok POEKTHPOBAHUSA APXUTEKTYPHI JOJHKEH IMO3BOJISATH MPOBOJAUTH
aHaJIN3 U3MEHEHHU TpeOOBaHUI B TE€UEHUE KU3ZHEHHOTO LIUKJIAa CUCTEMBI, a
TaK)Xe ABJISIETCS UCTOYHUKOM MH(OpPMAUUU ISl MOCIAEAYIOIIErO MOBTOP-
HOT'O UCIIOJIb30BAHUSI APXUTEKTYPhl U KOMIIOHEHTOB. Takke 3TO NCTOYHUK
uH(opMaluKu, TPU TOMOIIM KOTOPON onpedenarwomca HeoOXo0umbvle
mecmupl B X0/1€ KOMIUIEKCUPOBAHUSI KOMIIOHEHTOB CUCTEMBI, KOTOPBIE HU-
K€ TMPEICTaBIEHBI MpoleccaMu V — MOJIETU C KPATKUMH KOMMEHTAPUSIMU
(cm. puc. 1.2).

Tpeoosanusa Kk ynKyuam, XapaKmepucmukam u cmpyKmype npo-
2PAMMHO20 KOMRJIeKca (POPMUPYIOTCS Ha OCHOBE 3aJaHHBIX (PYHKIUH,
CBOMCTB M XapaKTEPUCTUK CUCTEMbl U JOJDKHBI YJIOBJIETBOPUTH BO3MOXK-
HOCTh €r0 MNPHUMEHEHHA II0 OCHOBHOMY HA3HAYEHUID C TpeOyeMbIM
kauecTBOM. OHH JOJKHBI pelIaTh BEChb KOMIUIEKC 3aJad CHUCTEMBI C
Y4E€TOM OIPAHUYEHHBIX PECYPCOB.

/Jlekomno3uyusa mpedoeanuii u CMpyKmypovl npoZPAMMHOZ0 KOM-
njaeKca Ha npocpammHuble KOMHOHeHmbl HEoOXoaAuMa JiS CHIKCHUS
CJIO)KHOCTH M PECTPYKTYpHU3allMd KOMIIOHEHTOB KOMILJIEKCA, MO3BOJISIO-
el BeCTH pa3padOTKy M TECTUPOBAHHME NPOTrpaMM OTHOCUTEIBHO HeE-
OONBIIMMU TPYHIAMU CHEIUATUCTOB, KOTOPBIM MPEACTABISIOTCS KOp-
pPEKTHbIE TpeOOBaHUSA K (PYHKIHMAM, XapaKTEpUCTUKAM U KayeCTBY OIpe-
JEJE€HHBIX KOMIIOHEHTOB.

Jlekomno3uyus mpedoGanuil u CMpPyKmypvl BPOZPAMMHBIX KOM-
HOHEHMO8 HA NPOZPAMMHbBIE MOOYIU JIOJKHA O0ECleurnBaTh BO3MOXK-
HOCTh KOPPEKTHOHM (opmanuzanuu TpeOOBaHUN K (DYHKIHUSIM M XapaKTe-
PUCTHKAM KaXXJO0TO MOJYJS, TECTUPYEMOrO OIpPEIEIECHHBIM TECTUPOBIIIH-
KOM, TapaHTUPYIOIIUM €ro KaueCTBO U BO3MOXHOCTh NMPUMEHEHUS B OI-
pPEIETEHHBIX MPOTPAMMHBIX KOMIIOHEHTAX.
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Pa3zpabomka u/unu 6v160p 20moevix u mecmuposanue npozpamm-
HbIX MOOYJIell HA COOMEemcmeue ¢ mpeodo8anuam JIOKHB TapaHTHPO-
BaTh MX KA4eCTBO M OOCCIIEUMBATh BO3MOKHOCTH BKJIIOUCHHUS B MPO-
IPaMMHBIC KOMITOHEHTBI. MOJIyIu SIBJISIOTCS HanboJIee MAacCCOBBIMH DJIC-
MEHTaMH KOMILUIEKCOB IIPOTpaMM, B MX CO3JaHUU YYaCTBYIOT HaHMEHEE
KBaJU(DUITMPOBAHHBIC CIICIHATUCTHI W TMPU TECTUPOBAHUHU BBISIBIISCTCS
HanOOoJIbIIIee KOJIMYECTBO Je(PEKTOB M OIIMOOK.

Coopka, Komniekcuposanue mooyneil u mecmupoeanue Komno-
HeHmMo8 Ha coomeemcmeue mpedosanusam NOKHBI CHOPMUPOBATH U
MOATBEPANTh pPean3anuio (QYHKIUHA JOCTATOYHO KPYIHBIMH (DyHKIIHO-
HaJbHBIMM KOMITOHGHTAMH BBICOKOTO KadecTBa, TOTOBBIMH K BCTpaHBa-
HUIO B KOMIIJIEKC ITPOTPaMM.

Coopka, Komniekcupoeanue KOMHOHEHMOE8 U MeCMUPOBAHUE KOM-
njieKca npozpamm Ha COOmMeEemcmeue mpedosaHusm JOHKHBI 3aBep-
IITUTh TECTUPOBAHNUE KOMILJIEKCA C TIOJIHBIM HAOOpPOM KOMITOHEHTOB, COOT-
BETCTBYIOIIUX TPEOOBAHUSAM, U PEATH3AIIUI0 BCeX (PYHKIIUNA TPOrpaMMHO-
o KOMILJIEKCA.

Hcnvimanus npozpammnozo Komniekca Ha coomeemcmeue mpeoo-
BAHUAM K (PYHKUUAM, XAPAKMEPUCMUKAM U CIPYKmYpe TOJDKHBI 00ec-
IIEYNTHh KOPPEKTHOE PEIICHHE U KOHTPOJIb BCeX (DYHKIIMOHAIBHBIX 33/1a4 B
COOTBETCTBHE C TpeOOBAaHUSAMHU K CHCTEME, IPUTOAHOCTD ISl TIOCTaBKH U
BHEJIPEHUIO B CHCTEMY 3aKa34MKa U MOJIb30BaTEIISIM.

Opraﬂmamm N PYKOBOAUTEC/IN KOJJICKTHBA CIICITHAJINCTOB
JAJIA TECTUPOBAHUSA KOMIIOHCHTOB M IIPOTrpaMMHBbIX
KOMILJIEKCOB

Konnekmueam — Komanoam mecmuposuiuKos N0JKHBI ObITh TIPU-
CYLIH CBOUCHIBA 6CE€X NPOU3BOOCMEEHHBIX Kojulekmugos. Co3naHue
KOJIJIEKTUBA CIIEIIMAIMCTOB MPEACTABIISIET COOOM MPOIIECC MIAHUPYEMOTO
U XOpOIIO MPOJAYMAHHOTO CTUMYJIUPOBAHUS K 3P(DEKTUBHOMY TPYAY MPH
OJHOBPEMEHHOM CBEJCHMM K MHUHHUMYMY TPYJIHOCTEH W MPENSATCTBUM,
MEIIIAIOITUX MPOSBJICHUIO HABBIKOB M M300pETATEILHOCTH YJICHOB KOJIJICK-
tuBa. Ha agppekmuenocmo pezynromamos koniekmuenou padomot
BIIUSIOT CJICAYIOIINE OCHOBHBIE (PAKTOPHI:

e KOMaHAa JOJDKHA HMETh MPABUIBHOE COOTHOIIICHUE HAaBBIKOB,
OIIbITA U JIMYHOCTHBIX KAYECTB YJICHOB I'PYMIIbI;

e YJICHBI TPYNIBI JOJDKHBI BOCIPHHUMATh Ce€O0sl KaK €IUHYHIO KO-
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Maunody, a HE Kak MPOCTYI0 COBOKYIHOCTb MHAMBHUIYYMOB, paOOTarOLINX
HaJl OJTHOM IPOOJIEMOIA;

e MEXIy WieHaMU KOMaH/bl JOJKHBI OBITh IPY>KECKUE OTHOIICHUS;

e HEO0OXOJIUMO OPraHM30BaTh KOMAaHJy TaKUM 00pa3oM, 4TOOBI Ka-
KBl 9yBCTBOBAJ CBOIO IIEHHOCTHh M OBLI YJOBJIETBOPEH CBOCH POJIBIO B
pe3ybTarax.

Opzanuzauua Komanowl, KoTopas Moria 0bl 3¢(HexTUBHO pabOTaTh
HaJl KOMIUIEKCOM IPOTpaMM, SIBIIETCS CJIOKHOM 3ajadeil 1yl pyKOBOIU-
tensa. HeoOxoammo, 9ToObI B KOMaH 1€ ObLIO pasHoe cOOmHOUuIeHUEe mexX-
HUYeCKUX HABbIKOG, ONbIMA U GblpaXsceHus unousudyarvHocmu. Hau-
JY4IIANA CIOco0 BOCIMTATh AyX KOMaHJIbI — JaTh BO3MOKHOCTb KaKJIOMY
IIOYYBCTBOBATbh, UTO OH HECET ONPEOCIeHHYI0 00110 OMEEemCMEeHHOCmU
3a pe3yapmamel ¥ 4TO €My JOBEPAIOT, a TaKKe TapaHTUPOBATh JOCTYI K
MPOEKTHON MH(pOpMaIUK 11 BCEX YIEHOB KOJUIEKTHUBA. PerymnspHbiii 00-
MeH uH(opMaiueit — camblil emeBblid U 3HEKTUBHBIA CITOCOO JTaTh JIIO-
JSIM TTIOYYBCTBOBATh CE0sl 9aCThI0 KOMaH/IBI.

Dopmuposanue Komanowvl, Kotopas Morja Obl 3hPEeKTHUBHO pado-
TaTh HaJl KOMIOHEHTOM, QYHKIIMEH I KOMILJIEKCOM MPOrpamM, SIBIISIETCS
JOCTATOYHO CJOXXHOM 3agadedi. HeoOxomumo oOy4aTh MHOAYMHEHHBIX
CIPABJIATHCS ¢ OONBIINM HAMPSHKEHUEM U TIOOLIPSTh HPOheccuoHanbHyro
paoomy 60 e3aumooeiicmeuu u no zpaguky. JIisi odecrieueHus pruBep-
YKEHHOCTH TTOJYMHEHHBIX BBITOJHIEMON paboTe clieyeT HaHMMaTh JIFO-
JeH, TIeIM KOTOPBIX COBMAAAIOT C LESIMH MPEINPUATHS, a TaKXKe JTIOJIEH,
BBICOKO IICHAIIUX KOHKPETHYIO paboTy B 1enoM. [lose3Ho Kak MOXKHO
paHbIlle MOCTaBUTh IMEpe]l COTPYAHMKAMH WHTEPECHbIE 3a7a4il U o0ecrie-
YUTh YCJIOBHS JJIA UX YJOBJICTBOPEHHOCTU PE3yJbTaTaMH COOCTBEHHOTO
Tpy/a.

11 co3nanust O1azonpusmnoi, 300p06oi u 06e30nacHoil padoueil
00cmanoeKu B KOJIJIEKTUBE 11€JIECOO00PA3HO J1aBaTh MOJYMHEHHBIM Pa3HO-
oOpa3Hble, UHTEPECHbIE 3aJlaul, 00ECIIEUUTh COLUAIIbHBIC TapaHTUH, TO/I-
OUpaTh COTPYAHHUKOB, C KOTOPBIMU MPHUATHO pabOTaTh, JOOMBATHCS MOJIO-
KUTEITHHBIX OTKJIMKOB 3aKa34YMKOB, 3apYYUTHCA TOBEPHUEM COTPYIHUKOB,
yAENATh BHUMaHHUE K paboTe Ipyrux padounx rpyiim. Heo6xoaumo Takxke
BOBJICKaTh COTPYIHUKOB B IMPOIECC MPUHATHS PEIICHUN W MOOMPATH XO-
poIyo padoTy IPOABHKEHHUEM IO CIIY>KO€ M MPEIOCTaBICHUEM OCOOBIX
npaB. [ 3pdhekTHBHOTO BBIMOJHEHUS MPOEKTHBIX padOT CIEAyeT Ipe-
JOCTaBUTh BCE HEOOXOJMMBIE PEeCypChl U OOECIEeYUTh OE301acCHOCTh pa-
oot. Jlna moaneprkaHusi MPOU3BOIUTEILHOCTH TPY/a Ha JIOJDKHOM YPOBHE
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MOJIE3HO pa3padoTaTh MPOTPaMMy OLIEHKH M KOHTPOJS CPOKOB M KayecTBa
BBINOJIHEHHBIX padoT, a Takke 00ydeHus nepcoHana. Ciaeayer co3arh y
MIOJTYMHEHHBIX YBEPEHHOCTh B TOM, YTO aJMMHHUCTpAIUs TOTOBA peIIaTh
X TpoOJIeMbl, CIIPABEIIMBO pACIpEesaTh NMPEMHUH, BBIABUTAaTh COTPY/I-
HHUKOB TOJIBKO IO HX JICJIOBBIM KadyeCTBaM, IPOJBUIaTh HOBBIC HJICH, CO-
XpaHATh JIOSJIBHOCTh K PaOOTHUKAM, MPEAOCTABIISITH BO3MOKHOCTH IS
pocTa KaJpoB, a TaKXKe JIOCTYII K HH(POpMaITUH.

Bosbiiiyto ponib B Jiefie crmaduauzayuu KOJJICKTUBA UTPACT Coyu-
QIbHO-NCUXO0J102UYEeCKUIl KaumMam. ITO TICUXOJOTHYECKOE COCTOSHUE
KOJIJIEKTHBA, XapaKTep IEHHOCTHBIX OpPUEHTAIUH, MEKJIMYHOCTHBIX OTHO-
IIEHUH U B3aUMHBIX OKUJaHUM B HeM. OHO 3aBHUCHUT OT Cpedbl U YPOBHS
Pa3BUTHSA KOJUICKTHBAa W HEIMOCPEJACTBEHHO BIUSET Ha 3(P(HEKTHUBHOCTH
NEATEIbHOCTH €ro YJEHOB, Ha OCYIIECTBJICHUE OCHOBHBIX €ro (hyHKITUH.
brnaronpusaTHeIM SBISIETCS KJIMMAT TaKOTO KOJIJIEKTHBA, LIEHHOCTH W OT-
HOIIEHHUSI B KOTOPOM OTBEUAIOT 3A0auam pazeumus KoJLIeKMmuea: y 4ie-
HOB JIOCTaTOYHO pa3BUTa MOTPEOHOCTh B TPYyJAE Kak cepe akTyaln3aiuu
JUYHOCTH; B MEKINYHOCTHBIX OTHOIIICHUSX Pa3BUTHI B3aMMHOE JOBEpPUE U
yBaXKECHHUE JIPYT K APYTry, B3auMHas WH(POPMHUPOBAHHOCTH 110 3HAYUMBIM
BOIIPOCaM, B3aMMOBBIPYYKa U B3aMHasl OTBETCTBEHHOCTb.

Ocnoenasa yenv KeaiupuuyupoeanHviX pyKogooumeseit mecmu-
posanusa — ob6ecreynuTh QYHKIIMOHUPOBAHUE MPOTrPaMMHOTO MPOIYKTa B
COOMEEMCMEUU C YCHAHOBIECHHBIMU U YHBEPHCOCHHBIMU MPEDOoBAHU-
Amu TOpU JIOOBIX 3aJaHHBIX YCIOBHMSX W JaHHBIX. KoMiuiekc moimKeH
YJOBJIETBOPATh TPEOOBAHUAM TECT-MEHE/KEpPa M KOHEYHBIX MOJIb30BaTe-
Jed, TPU 3TOM JOJHKHO OBITh BBISBJICHO M YCTPAHEHO KaK MOXKHO OOJIbIIIE
ero nedextoB. Kpome TOro, TeCTUpoBaHuE JOJKHO 00€CeYnBaTh Xapak-
TEPUCTUKHU KauyeCTBa, JOCTATOUYHBIC ISl IPUHATHUS PEIICHUs] O TOTOBHOCTHU
MPOrPaMMHOTO KOMIIOHEHTA I KOMILJIEKCUPOBAHUSI C JPYTUMU KOMIIO-
HEHTaMHU CUCTEMBI U €ro MPUMEHEHHS M0 HA3HAYCHUIO B 1IE€JIOM.

CylleCTBEHHBIM ISl CJIOKHBIX TPOEKTOB SIBISIETCA yuacmue npo-
heccuonanvnvlx pyxKosooumeneii no mecmuposaHur) € pazpadomke
mpeodosanuil K nPOZPAMMHBIM KOMnoHeHmam u komniaekcy. Ha stane
omnpeaeeHNs TPEOOBAHUI PYKOBOJAUTEIN TECTUPOBAHMS JTOJKHBI CTIIOCO0-
CTBOBaTh CO3J]JaHUIO SICHBIX M HEMPOTUBOPEUUBBLIX TPEOOBAHUM, paccMmar-
pUBaTh KOH(MIUKTYIOIIME MOKEIaHMs, MOCTYNAKIIME OT pa3IMYHbIX y4a-
CTHHUKOB TIPOEKTa KOMILJIEKCA MPOTpaMM M HAXOJUTh KOMIIPOMHCCHI, He-
0o0XouMBbIe 711 ONpEeICHUs] MPUOPUTETOB Habopa GYHKIMNA, MPeICTaB-
JSIOIIUX HauOOJIBIIYIO IIEHHOCTh TECTUPOBAHMS ISl MAaKCUMAJIBHOT'O YK C-
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Jla YYaCTHUKOB IPOEKTA, MPENKJIE BCEro, Mojb3oBareiie. PykoBoaurenu
JOJKHBI BECTH MEPErOBOPHI C 3aKa34MKOM, PYKOBOJCTBOM CHCTEMBI,
MOJIB30BATENIAMH U pa3pabOTUYUKAMU U TOJJICPKUBATH PAGHOBECUE MEXKTY
TEM, YETO0 XOYET PYKOBOIUTEIb IMPOU3BOACTBA KOMILUIEKCA MPOTPaMM, U
TE€M, YTO MOKET MPEJOCTABUTHL KOMaHAa Pa3pabOTUUKOB IPOTPaMM U TEC-
THUPOBIIMKOB 32 PECYPCHI U BPEMS, OTBEIACHHBIC JJI UX peanu3alnu. Y4a-
CTHE TECTUPOBIIUKOB Ha 3TOM 3Tale HY>KHO €IIle U JJIsI TOro, 4To0bl 0Oec-
neyuTh (HOPMYITUPOBKY CBOMCTB COBOKYITHOCTH TPEOOBAHUN B MIPUTOIHBIX
JUI. TECTUPOBAaHMUS TepMHUHAX. [Ipy ompeneneHHOM MCXOOHOM COCTOSIHUU
CUCTEMbl M MHOYKECTBE BXOJHBIX NAaPAMETPOB TECTUPOBIIUKHU JOJIKHBI
UMETh BO3MOKHOCTh MPEACKA3aTh COCTAB U COJICP’KAHUE BBIXOIHBIX IMaA-
JIOHHBIX OAHHBIX TECTUPOBAHUS KOMILJIEKCA IMPOrPaMM.

PykoBO/ICTBO TECTHPOBAHUEM KOMIIOHEHTOB M KOMILIEKCA MPOrpaMm
MOTYT OCYHIECTBJISATh OJWH WJIA JIBA JUJCPAa — MEHEIDKEPA C PAITAYHBIMU
byHkuamMu. Meneoscep npoekma npoZPAMMHOZ0 NPOOYKMA — STOT
CIEHHAUCT 00ECIIEYMBACT KOMMYHHUKAIIUIO MEXIY 3aKa3uMKOM U Ipo-
EKTHOM KOMaHJIOH, €ro 3ajiadya — ONpeAe/IuTh U 00ECIeUnTh yI0BIETBOpE-
HUE TPeOOBAaHUN 3aKa3yuKa C YYE€TOM JIOCTYIHBIX pecypcoB. MeHemxep
MPOEKTA SIBJISICTCS BBICIIUM JIOJLKHOCTHBIM JIMIIOM, MPUHUMAKOIIAM BaX-
HEWIIMe pelleHus MO0 BHECEHHI0 M3MEHEHUN U KOPPEKTHUPOBKE TpeOOBa-
HUW ¥ KOH(PUTYpALUK CIOKHBIX KOMIUIEKCOB IporpamM. OH B3auMO/IeHC-
TBYET C 3aKa3UMKOM M TMOJIb30BATEIISIMU, ONPEICIIIONUMI MOIU(PUKAIIH,
JUISl COTJIAaCOBAHUSI U3MEHEHU TpeOOBaHMM K CUCTEME. 3aKa3UMK CUCTEMBbI
JIOJDKEH OIEHHMBATh W yTBEpXkKAaTh HauOoyiee KPYMHbIE M3MEHEHHS, 3a-
METHO BJIUSIONIME Ha YCJIOBHUS KOHTPAKTa, TEXHUUECKUE TPEeOOBaHUS WU
CTOMMOCTB IMPOTPAMMHOTO MTPOAYKTA.

Meneoicep — cucmemubulit apxumexkmop npocpammHozZo npooyKma
— YyIpaBisieT KOMMYHUKAIHWSMH W B3aUMOOTHOIIEHUSIMH B MPOECKTHOM
KOJUICKTHUBE, SBIACTCA KOOPAWHATOPOM TECTUPOBAHUSA KOMIIOHEHTOB U
KOMILJIEKCa MporpaMM, paspadaThiBaeT 0a30BbI€, (YHKIIMOHAIBHBIE CIIE-
nudukanuu TpeOOBAHUI M YIPaBISIET UMHU, BEAET rpaduK ympaBiICHUS
TECTUPOBAHUEM NPOEKTA U OTYUTHIBAETCS 34 €T0 COCTOSIHUE, UHULIUUPYET
NPUHATHE KPUTHUYHBIX IJIA X0Ja NMpoekTa Moaudukaruii. OH JOJDKEH Op-
raHU30BbIBATh CTPYKTYPY MU COCTaB KOJUIEKTHBA KBaJIU(UIIMPOBAHHBIX
CIICLIUAJIUCTOB I TECTUPOBAHUS, BBIACIATh U YUUTHIBATH JIMYHBIE CBOM-
CTBa M NCHUXOJIOTMYECKHUE XAPAKTEPUCTUKH CHEIHUAIIMCTOB MPU OpraHu3a-
AU «KOMaHI» 1)1l 3PEKTUBHOTO TECTUPOBAHUS MOyJIeH, KOMIIOHEHTOB
Y KOMILUIEKCOB IIPOrPaMM.
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B crparerun TecTupoBaHMS CIEAYeT yYUTHIBATh XapaKTEPUCTUKU
CHUCTEMBI: KOJIMYECTBO KOMIIOHEHTOB IMPOrPAMMHOIO MPOJYKTa, THIIHI,
pa3Mep, KPUTHUYHOCTb W OE€30MaCHOCTb CO3/1aBa€MbIX U TMPUMEHSIEMBIX
KOMIIOHEHTOB 1 JOKYMEHTOB. Heo0X01uMO OCyIIECTBIISITE IPOBEPKY CIIC-
nudukanuii TpeOOBaHMIT K KOMIIOHEHTaM IIPOTPaMMHOTO KOMILIEKCA,
4TOOBI YJOCTOBEPUTHCS, UYTO OHU COOTBETCTBYIOT 0a30BOI KOHIICHIIUU
npoekTa U (HYHKIUK TPOrpaMMHOTO MPOJIYKTa, OCYIIECTBIATH yHpaBJe-
HUE WU3MEHEHUEM MPUOPUTETOB TECTUPOBAHMS 3a/1ad, (PYHKIIMN U KOMIIO-
HEHTOB, a TaKXXe 0OABJICHUEM WUJIM UCKIIOYECHUEM HOBBIX (YHKIIMI KOM-
MMOHEHTOB KOMILIEKCA MPOrPaMM.

Pykosooumenu, Konmpoaupyouwue u ynpasiaruiue odecneyenuem
Kauecmea npozZpammHsiX npooyKmoe, NOJKHBI OBIAJETh CTaHJIApTaMHU U
METOJIMKAMH MPEANPUATHS, MOJCPKUBAIOIIUMHU PETUCTPAIIUIO, KOHTPOJIb,
JOKYMEHTUPOBAHUE W BO3JCHCTBUS HAa MOKa3aTelM KadecTBa Ha ATalax
TECTUPOBAHUSI KOMIUIEKCOB MporpamM. OHU JOMKHBI 00ECIIEUUBATh KC-
IJTyaTalduio CUCTEMbl KaueCTBa MPOEKTA, BBISIBICHUE BCEX OTKJIOHEHHUM OT
3aJlaHHBIX TOKa3aTeNied KadecTBa OOBEKTOB U TMPOIECCOB, a TaKXKe OT
OPEANMCAHHON TEXHOJOTHM Ha 3Tamnax CONPOBOXKACHUS W YIPaBICHHS
KoHuryparued. OCyIlIecTBIATh BbHIOOP, OpPraHU3AIMI0 U YHOPSIA0UYCHUE
pPEHTA0CNBHBIX CTPATETUM, MPOIECCOB U METOJOB TECTUPOBAHUS KOMIIO-
HEHTOB M KOMIIJIEKCOB MIPOTrpaMM, aHAJIM3UPOBATh U BBIOMPATH NIPUOPHUTE-
ThI CIIEHAPUEB U 3HAYCHUU TECTOB I dPHEKTUBHOTO TECTUPOBAHUSI KOM-
MOHEHTOB ¥ KOMIUIEKCOB MTPOTPaMM. DTH K€E CIEIUATUCTbI JOJLKHBI aHATHU-
3UPOBATh BO3MOXKHBIEC TIOCJICICTBUS BBISIBICHHBIX OTKJIOHEHUN OT TpeOoBa-
HUW TEXHUYECKOIO 3aJaHus Wid crieliuduKaiy Ha u3MeHeHus. B pe3yiib-
TaTe JIOJKHBI IPUHUMATHCSI MEPHI JIMOO MO YCTPAHEHUIO OTKIOHEHUM, OO0
10 KOppeKmupoeKe mpedoeanuil, €Civ yCTpaHEHHE OTKIIOHEHHUH TpeOyeT
YPE3BBIYANHO OOJIBIIINX PECYPCOB.

Pa3paboTke TeCTOBBIX MPOIEAYP AOJKHBI MPEIAIIECTBOBATh PadOThHI
PYKOBOJIMTENEH IO HACMPOIKe U YCMAHO8Ke Mecmoeoll cpeovl, o noo-
20MoB8Ke 0OKyMEeHmMauuu Heo0Xo0umou 0 peilameHmuposanus mec-
mupoeanus. PyKoBoAUTENb TECTUPOBAHUS JOJKEH 00ECTeYnBaTh MHCT-
PYKIIMHU TI0 pa3pab0TKe TECTOBBIX MPOIECAYP U MPUMEHEHHUIO T€HEPaTOPOB
JTUHAMUYECKUX TECTOB, KOTOpPbIE OyAyT MCIOJb30BATHCSI TECTUPOBIIIMKA-
MU. CIOXHOCTb HEOOXOJHMMBIX TECTOB JJISI KOHTPOJS (DYHKIHUH IPO-
IPaAaMMHOTO KOMIIJIEKCa, OOBIYHO TaKasl kK€, KaK CJIOKHOCTh pazpadomku v
npozpammuposanus cooTBeTcTByIomEe QyHkuuu. [TokpsiTHE UX TecTaMu
U1 ycTpaHeHus Ae(EeKTOB M o0ecrledYeHus KadecTBa — 3TO IOCIEI0Ba-



Jlexyus 1.1. Opeanusayus mecmupoganus KOMNOHEHMO8 U KOMNIeKcos npozp. 31

TEJIbHOE TOKPBITHE MOJYJEH, KOMIIOHEHTOB MM KOMILUIEKCOB IpOrpaMm
U3 NPOCMPAHCIMEA NPUMEHAIWUXCA MEeCMOe8 111 UX KOHTPOJISI, KOTOPOE
JIOJDKHO COOTBETCTBOBATh MpoCcmMpancmey mpebdosanuit K QyHKUIUIM U
XapaKkTepUCTUKaM MTPOrPaMMHOTO MPOIYKTA.

Ilpoznosuposanue pykosooumenamu 3ampam pecypcoé Ha mec-
mupoeanue KOMIIOHEHTOB W KOMIUIEKCOB IMPOTpaMM, BO3MOXKHO OoJiee
WM MEHEe KOPPEKTHO, HA OCHOBE OOOOIIEHHUSI CTATUCTUYECKUX JTaHHBIX
pslla OpeAlIeCTBYIONMX MPoeKToB. OOBIYHO HaUOOIee BaXKHBIM JIJIs pea-
JU3alMU TPOEKTa W 3aBHUCSIIUM OT OOJBIIMHCTBA €r0 OCOOCHHOCTEH U
(baKTOpOB SIBISIETCS MPYOOEMKOCHb, HENOCPEOCMEEHHO ONPEDeAIOULAs
CHOUMOCHb U OUMETbHOCMb TECTUPOBAHUS CO3J]aBAEMOI0 KOMILJIEKCA
nmporpaMMm U ero KoMmrnoHeHToB. CieayeT olleHHBaTh peHTaOeNbHbIC, J0-
MyCTUMBIE CPOKU M PECYPCHI JJIsI 3aBEPIICHUS IJIaHA TECTUPOBAHUS TPO-
IrpaMMHOT0 KoMIuiekca. OTpaHUYeHUs pealibHbIX PECYpPCOB Ha BepudUKa-
LAI0 U TECTUPOBAHUE OMPENECISIOT OOCHMUNCUMOE KAYeCH80 BEPCUN TIPO-
IPaMMHBIX ITPOAYKTOB.

AHanu3 U MOHUTOPHHI XapaKTEPUCTHK, MOCIEJICTBUNA M YacCTOCTU
MOSIBJICHUS] TIPU TECTUPOBAHUM BBISBICHHBIX J€(PEKTOB KOHKPETHBIX MO-
yJIEH TIPOrpaMMBbl MOXKET CIYXUTb OPUEHMUPOM DPYKOBOOUMENAM O/
OUEHKU UHOUBUOYATIbHOU NPOpeccuonanbHoul Kealupukayuu n Ka4ecT-
Ba pabOThI ONPENEICHHBIX HPOPAMMUCHIOE, PA3PAOOTUNKOB KOMITOHEH-
TOB M KOMIUIEKCOB TporpamM. CJEeACTBHEM TAaKOTO aHaJIu3a MOXKET ObITh
BBIJICJICHUE HEKOTOPBIX CHEIUAIUCTOB — pa3padOTUMKOB MPOTPaMM, OTIIU-
YaIOMUXCsA OOJIBIIMM YHUCIOM OOHApY>KUBAEMbIX TECTUPOBIIUKAMHU JIE-
(beKToB, I UX 3aMEHBI WJIM JOMOJHUTEILHOIO OOYyYEHHUs C IIEJIbI0 CO-
KpaIlleHUsI B KOMIIOHEHTaX YUCJia MEPBUYHBIX OMIMOOK COOTBETCTBYIOIIETO
tumna. Hakomenue, knaccudukanus 1 o000IIeHre XapaKTepPUCTUK AedeK-
TOB OMPECIICHHBIX KJIACCOB MO3BOJISET MPOTHO3UPOBATH MPU TECTUPOBA-
HUU OOHAPYKEHHE OIIMOOK OMPEEICHHBIX MPOTPAMMUCTOB, a TAK)XKE He-
00x00umoe pacnpedenenue coctTaBa U KBalU(pUKaIUN CICIIUATUCTOB TEC-
TUPOBIIUKOB MO KOMIIOHEHTaM U ()YHKIIUSIM B COCTaBE KOMILIEKCa MPO-
rpamM.

Opzanuzayuonnas cmpykmypa KoaleKmuea CHREeyUuaIucmos 1pu
MPOU3BOJCTBE CJIOKHBIX KOMILIEKCOB MPOTrpaMM JOJDKHA YUYUTHIBATH: 11€-
U U PYHKIIMU TECTUPOBAHUS; B3AUMOJICHUCTBYIOIIUE OPraHU3aINU; CITYK-
Obl MPOEKTUPOBAHUS; CUCTEMY 00ECTIEUeHHUsI KauecTBa U CPEACTBa, KOTO-
pble MOTYT OBITh MPUBJICYEHBI, YUYUTHIBATH, €CIU HEOOXOIUMO, CyOmo-
PATYMKOB M TIOCTaBIIMKOB. B mporeccax pa3paOOTKU M TECTUPOBAHUS
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CJIO’)KHOTO MPOTPAMMHOT0 KOMIJIEKCAa MOYKET Y4acTBOBATh OOJIBIIIOE YHC-
JO CIENHUAJTUCTOB PA3JIUYHBIX HAMpABICHUNA M KBaU(PUKAIMUA, KOTOPHIX
11eJIeCO00pa3HO OOBEIUHSITh B €IMHBIN KOJIJIEKTUB — CAYHCOY «KOMAHOY»
mecmupo8anus Ha COOMeEemcmeue mpeodoeaHuaAM U ynpaeieHus KoH-
Quzypauyueit npozpammnozo npooykma. OprasHvuszaliMoHHas CTPYKTypa
TECTUPOBAHUS TIPEACTABISET HaUOOJbIIIEEe 3HAUYCHUE C TOUYKH 3PEHUS TO-
CTOSIHHOTO TIOBBIIICHUS 3Pe10CHU TIPOIECCOB U BO3MOXKHOCTEH TECTHUPO-
BaHUS U MOKET BKJIIOYATh CICIYIOIIUE OCHOBHBIE CIyHcObl U 2PYNNbL.

Cnyxcoa mecmupoeanus — TOUCK OIIMOOK M HEAOCTATKOB MPO-
rpaMMBbl, UX OMHCAHHWE W MPEJOCTaBICHUE 3TOW MHGOPMAIIMU BCEM, KOMY
OoHa HeoOxoauMa. PellleHuil OTHOCHUTENBHO BBIMMYCKAa NPOAYKTa pYy-
KOBOJIUTENb CIIyKObl TECTUPOBAHUS HE MPUHUMAET, OH TOJBKO MPEa0C-
TaBJISIET PYKOBOACTBY MH(MOPMAIMIO O TOM, HACKOJIBKO MPOIYKT MPOTEC-
TUPOBAH U KAKOBO €r0 KauyeCTBO. B HEKOTOPBIX MPEANPUATUSIX OCHOBHbI-
MU TECTHUPOBIIMKAMU CUUTAIOTCS CaMU MPOTPaAaMMUCTHI, a CIIy»)0a TEeCTH-
POBaHUS UM TOJIbKO MOMOTaeT, OHa OTBEYAET 3a TEXHUUYECKYIO CTOPOHY
ATOM paloThl: aHAIU3 OOBEKTAa TECTUPOBAHUS, IMPOCKTUPOBAHUE U I1O/I-
TOTOBKY TE€CTOB, UX BBITIOJIHEHUE U JOKyMEeHTHpoBaHuE. Bce 3To Tpebyer
onpeaeieHHON podecCuOHATLHON KBATU(UKAIIUN.

Kak m3BE€CTHO, MHOTUM JIIOJIIM CBOMCTBEHHO M30€raTh OTBETCTBEH-
HOCTHU Y 10 BO3MOXHOCTH MEPEKIaabIBaTh €€ Ha Apyrux. MIMeHHO mo3TO-
MYy PYKOBOJMTEIN MPOEKTa YaCTO MBITAIOTCS MEPEIOKUTh OTBETCTBEH-
HOCTb 32 Ka4€CTBO MPOJyKTa Ha CIY>KOy TECTUPOBAaHUS. 3a KaueCTBO MPO-
IyKTa OTBE€YaeT PyKOBOAWUTENb Mpoekta. Ciayx0a TeCTUpOBAHUS TOIBKO
CHA0XaeT ero TEXHUYECKOW MHPOpMaILIMEl, COMPOBOXKAAs JaHHbIE COOCT-
BEHHOM MHTepHpeTamnuei. Bce 3To BoBce HE 03HAYaeT, YTO CIIyk0a TeCTH-
pOBaHMS BOOOIIE HU 3a 4TO HEe oTBedyaeT. OHAa OTBEYAET 3a KaueCTBEHHOE
TECTUPOBAHUE, MUHTEPIPETALMIO €r0 PEe3YyJbTaTOB U MX CBOEBPEMEHHOE
MPEOCTABICHUE PYKOBOJICTBY, JIOKYMEHTHUPOBaHUE CBOEH pabOThL. Yua-
CTHE CITy>KObl TECTUPOBAHUS B YIPABJICHUH MPOEKTOM CKOPEE KOCBEHHOE,
yeM HemocpeacTBeHHoe. Ee cuna 3akitodaeTcs B cOOMpaeMbIX TaHHBIX U
YMEHUU MPABWIBHO UX MPEACTABUT.

Cayscoa nooodeprcku pazpadbomku SIBIIETCS PACIIUPEHUEM KOH-
HEMIUU CIY>KO0bl TecTUupoBaHusi. OO0 OHU SBJISIOTCS CIIY>KOaMu, a 3HAYUT,
MPEOCTABIISIIOT YUCTO TEXHUYECKUE YCIYTH — 3TO HE aIMUHUCTPATUBHEIE,
HE KOHTPOJUPYIOIINUE U, KaK MPaBUJIO, allOJUTUYHBIC TPYIIbl. OHU TOMO-
rarT yJIYUYlIUTh MPOAYKT, CO3JaHHBIA APYTUMH COTPYAHUKAMU (MpOrpam-
MUCTaMU), UCTIOJIB3Ysl I 3TOro Mpo(deCcCuoHaIbHbIC HABBIKA, KOTOPBIX Y



Jlexyus 1.1. Opeanuszayus mecmupoanus KOMNOHEHMO8 U KOMNIEKco8 npocp. 33

IporpaMMUCTOB HEeT. Eciu city»0a TeCTUpOBaHUS TOJIBKO TECTUPYET MPO-
IYKT, TO Y CIY>KObI MOJJIEPKKU pa3pabOTKU €CTh U Apyrue 3aaaun. Ee co-
TPYJHUKHU MPUHUMAIOT B pa3paboTKe ropasio OoJibliiee y4acTue, a 3HauuT,
UMEIOT U O0JIbIIe BO3MOXKHOCTEH J1sl mpodeccuoHabHOTO pocta. OCHOB-
HOU 3a7a4uell CIIy OBl OAACPKKUA pa3padOTKHU OCTAETCS TECTUPOBAHUE, HO
B 3aBUCUMOCTH OT HYJl KOHKPETHOTO MPEANPUATHS MOTYT BBITOJIHSATHCS
cineayromue 3anaun. OtTnajaka, TEXHUYECKas MOJIECPHKKa MOJIb30BaTENEH,
0COOEHHO TOCJI€ BBITYCKA MPOAYKTa, PEAAKTUPOBAHUE JTOKYMEHTOB PYKO-
BOJICTBA IOJIb30BATEIICH, aHAIN3 HKCILUTYaTAlMOHHBIX XapaKTEPUCTUK MPO-
IyKTa, U3yYEHUE OTKIMKOB MOJIb30BATEIEH.

I'pynna obecneuenusn kauecmea — oHa OOECIEUMBAET KayeCTBO
npoaykra. g 3TOro oHa y4acTByeT B pa3padOTKE OT IMEpPBOro JI0 IO-
CJICAHETO JIHSI, YCTaHAaBIMBAasl CTAHJIAPThI, ONPEAEIIsis MPOLEAYPbl KOHTPO-
75 U o0yyas JIoJie ToMy, Kak Jiydllle MIPOEKTUPOBATh U pa3padaThiBaTh
IporpaMMHBIE KOMILJIEKChl M1 KOMIOHEHTHI. Takum o0pa3oM, HEIOCTATKU
IporpaMM HE MPOCTO YCTPAHSIOTCS, a MpenoTBpaiiaroTcs. YToOwl cripa-
BUTHCS CO CBOEH 3ajjaueid, rpyIma oOecreueHusl KauyecTBa JIokKHa o0Jia-
JaTh OOJIBIIIMMU MOJIHOMOYHSIMHU, & €€ COTPYIHUKH — BHICOYANIIIEH KBaJIU-
dbuxanueit B nenom psage npodeccuit. OHU JOJKHBI OBITH BBHICOKOKIJIACC-
HBIMUA TPOTPAMMHUCTAMH, TEXHUYECKUMH MUCATEISIMU, PYKOBOJIUTEISAMH,
IPOCKTUPOBIIUKAMU W aHAIUTHUKAMHU. B 11000M mOpennpuaTuul AOJKHA
OBITH T'pyMIa, OTBEYAIOIIas 3a OINpeJieJICHUE CTaHAapTOB, O0ydYeHue mep-
COHaJia, yIpaBjeHue paboToil U moBkilieHue ee d3PPHeKTUBHOCTH. IMEHHO
OHa 00EeCMEeUNBAET KaueCTBO BBIMYCKAEMBIX MPOAYKTOB. C MOJIUTHYECKON
TOYKM 3PEHUS CO3/IaHUE B KOMIAHUM OTJEIBHOW TPYMIbl OOECreueHus
KauyecTBa — ATO Majika O JIBYX KOHIIax. Beap 3a kauecTBO MPOJyKTa JOJI-
KEH OTBEYaTh KAXIbIM, KTO, TaK WJIM MHAYE, yYaCTBYET B pa3paboTke, U
OCOOCHHO PYKOBOJCTBO mpeanpusitus. Eciu xe y dronel mosiBiasercs
XOTh MaJieHiiiasi BO3MOXHOCTb MEPETOKUTh 3Ty OTBETCTBEHHOCTh Ha KOTO-
TO APYrOro, OHA HEMEJJIEHHO €10 MOJIb3YFOTCH.

I'pynna konmpona kauecmea — >TO OUYECHb BIMATEIBLHOE MOJpase-
neHue. MHCHEKTOp rpynibl KOHTPOJIA KaueCTBAa MOXKET 3aJ€p>KaTh BBIMYCK
IPOJIyKTa A0 T€X MOp, MOKa He OyIyT COOJIIOAEHBI BCE CTaHAAPThI, MPOIe-
Iypbl TECTUPOBAHUS U UCIIPABJICHBI BCE OIMIMOKU. PyKOBOACTBO TpeIpu-
ATUSL pearupyeT Ha TaKue COOBITUSI HEMEJJIEHHO U MOXKET 3allpOCTO OTMeE-
HUTh PEIIEHUE TPYIIIBI KOHTPOJISI KAUECTBA U PACIIOPAIUTHCS BBITYCKAaTh
MPOAYKT, KAKUM Obl HU OBLIO €ro KadecTBO. ['pyIina TecTUpOBaHUs TOMO-
raeT pyKOBOJICTBY MPEANPUSITHS, MPEIOCTABIIAS UHPOPMAITUIO O TEKYIIHX
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npoOaeMax pa3pabOTKU U CTENEHU UX cepbe3HOCTU. OHAKO MPETOCTaB-
JeHue UHGOpPMAIIMU 3TO OJHO, a MPUHATHE PEIICHUNA — COBCEM JIPYTOE.
3nech Tpymma KOHTPOJIs KauyecTBa 00JajaeT HECKOJIBKO 00Jiee BHICOKMMU
MOJIHOMOYHSIMH, YeM OOBbIUHAs TPYyIa TECTUPOBAHUS, MOCKOJIBbKY MOXKET
3aJIepKaTh BBIITYCK IPOIAYKTA, HE YIAOBJIETBOPSIOLIETO OIPEACICHHBIM
TpeOOBAHUSIM.

[Ipu mpoW3BOACTBE CIOXKHBIX KOMIUJIEKCOB MPOrpamMm OOJIbIITUMU
KOJUICKTUBAMU 3HAYUTEIBLHO IMOBBIIIAETCS POJIb KEAIUPUKAUUU JTUOEPOs
— PYKogoOumesieil IPOEKTa, 4YTO HEMOCPEACTBEHHO OTPAXKAETCS HA TPOU3-
BOJIUTEIBHOCTH M pe3yJibTaTax TpyJda BCEro KOJUICKTHBA. W3BECTHBI
Clydad, KOrja BCJEJACTBUE KBaTU(DUKAIIMU PYKOBOJAUTEIEH CIIOAKHBIX
MPOTPAMMHBIX KOMILIEKCOB, CYMMAapHbIE€ 3aTpaThl Ha Pa3pabOTKy H3Me-
HSJINCh B HECKOJIBKO pa3 Kak B JIyYLIyK0, TaK U B XYILIYIO CTOPOHY.
HexoTtopsie MeTO1bl yUeTa XapakTEPUCTUK JIUAEPOB, OPraHU3ALNUU, CTPYK-
TYpbl KOJUIEKTUBA U MPOLECCOB IMPOU3BOACTBA, MO3BOJISIIOT COKPAULAmb
HezamueHoe 61UAHUE Ue106e4ecKo20 hakmopa.

Bo BCAKON HepapXuu KaxIblil COTPYAHUK UMEET TEHACHIUIO JOC-
TUTATh C60€20 YPOGHA HeKOMnemeHmHocmu. ECiyi 4enoBEeK YCHEIIHO
CIIPaBJIICTCS CO CBOMMU O0SI3aHHOCTSAMHU, €0 CUMTAIOT MOAXOSIIEH KaH-
IAAATYPOM IJ1 MOBBILIEHUs craryca. [locie psga BRIABUKEHUN OH JOC-
TUTAE€T yPOBHS, T/Ie 0OHAPYKUBAETCS €ro HEKOMIIETEHTHOCTh, TaK Kak
€ro HOBBIE 00SI3aHHOCTHU OKAa3bIBAIOTCS €My HE MO cujiaM. bosblie ero He
MOBBINIAIOT, HO OH OCTA€TCs Ha TOM MECTE, KyJla momnaj, XoTs ¢ 0o0si3aH-
HOCTSIMM CBOMMU IO-TIPEKHEMY CIIPABUTbCS HE B cocTosiHMM. Kaxmas
Pa3HOBHUIHOCTH CIIOCOOHOCTEM MO-CBOEMY BIIOJIHE pealibHA, HO TPYIHO
CpaBHMUMA C KOMIIETEHTHOCTBIO, MPEAINOIaraéMon y MNPETEHICHTOB Ha
PYKOBOJSIIYIO JTOJKHOCTh. DTOT MPOLECC MNPUBOJIUT K TOMY, YTO MHO-
rue, 0COOCHHO pyKogoodauue, 00JAHCHOCIMU 3AHAMbl HEeKOMNEMeHMHbl-
MU 1100bMu, JOJITO OCTAIOLIMMHUCS Ha CBOUX MocTax. I{emecooOpa3Ho oT-
Ka3bIBaTbCA OT BCAKOTO NOBBIIICHUS B JOJLKHOCTH, IMOKA CIELUAIUCT
€€ HAXOJAUTCSI Ha YPOBHE CBOEHM KOMIIETEHTHOCTH. DOJIBIIMHCTBO IMO-
BBIIICHUM OMPENEIISIIOTCS KOMIIETEHTHOCTBIO KaHJu1aTa, OOHAPYKEHHOMN
VM HA HU3IICH CTYIIEHU JEJI0BOM JIECTHULIBI.
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YcTraHoBJIeHHE HCTOYHUKOB U TUNOB Ae()eKTOB U OINNOOK
B KOMIIOHEHTAX M CJI0KHBIX KOMILIEKCAaX Mporpamm

s 2 dhexTuBHON OpraHU3alMM IMpollecca TECTUPOBAHUS PYKOBO-
JTUTENIIM U CIICIMAIMCTaM IMOJIE3HO 3HATh OCHOBHBIE MCTOYHUKHU U THUIIBI
ne(eKToB U OIMMOOK, KOTOPhIC JOMYCKAIOTCA Ha HAYaJbHBIX ATamax mpo-
E€KTUPOBAHUSI CJIOKHBIX KOMIUJIEKCOB IMPOTPAMM M KOMMEHTUPYIOTCS HU-
xe. Illonamue depexma unu owubru 6 npozpamme, B oOllEM cCiyyae,
oJpa3yMeBaeT HENMPABUIBLHOCTh, MOTPEIIHOCTh WJIM HEYMBIIIJIEHHOE UC-
KaKEHHE 00BEKTa WUIIM MPOIECCa, YTO MOXKET ObITh HPUYUHOU yuiepda —
pucka 1pu QYHKIMOHUPOBAHUU M MPUMEHEHUM MPOTPAMMHOIO MPOIYK-
Ta. [Ipu 3TOM HOMKHO OBITH U36eCMHO uIU 3a0aHO0 mpedosanue uiu
npasuibHoe, IMAjl0HHOe COCMOAHUE 00beKma uin npoyecca, o OTHO-
IIEHUI0 K KOTOPOMY MOXKET OBITh OINPEACICHO HAJIMYUE OTKJIOHEHUS —
ommbka win aedekt (cM. neknuuio 1.2). IcX0aHBIM ATaJOHOM OOBIYHO SIB-
asieTca  crienudukanus TpeOOBaHMI 3aKa3yuka WM TOTEHI[MATbHOTO
MOJIb30BATENs, MpeIbsBisieMasl K MPOrpaMMHOMY KOMITIOHEHTY UJIU KOM-
riekcy. [1o100HbIM JOKYMEHT YCTaHABIMBAET COCTAB, COACPIKAHUE U 3HA-
YEHUSI PE3YJIbTATOB MPUMEHECHUS POrPaMMBbl, KOTOPBIE JOJDKEH MOJTy4aTh
TECTUPOBIIUK WIH T0JIb30BaTEIb MPU OMPEICICHHBIX YCIOBUIX U MCXOI-
HBIX JTaHHBIX. J[t000€ OTKIIOHEHUE Pe3ynbTaTOB (HYHKIIMOHUPOBAHUS TPO-
IrpaMMbl OT TIPEABSBISEMbIX K HEH TpeOoBaHUN U CHOPMUPOBAHHBIX IO
HUM 3TaJIOHOB-TECTOB, CJIEAYET KBATU(UIIUPOBATH KaK OUUOKY — OeqheKkm
8 npozpamme, HAHOCSIINI HEKOTOPBIM yiiepO Mpu ee mpuMeHeHuu. Pasz-
JUYUE MEXKTY 0KHIAEMBIMHU U MOJTYUYCHHBIMHU pe3yJbTaTaMu (PYyHKIIUMOHU-
pPOBaHUSI KOMIUIEKCA MNpPOrpaMM MOTYT OBITh CIEJCTBUEM OIIHOOK HE
TOJIbKO B CO3/JaHHBIX MPOTrpaMmax, HO M OIIMOOK B MEPBUYHBIX TpeOOBa-
HUSX crlenudUKaiui, sIBUBIIUXCA 0a30M MpU CO3MaHUN ITAJIOHOB. Tem
CaMbIM MPOSIBISICTCS OOBEKTUBHAS PEATBbHOCTh, 3aKIIOYAIONIAACS B He-
BO3MOKHOCTU a0COJIFOTHOM KOPPEKTHOCTH U TOJHOTHI UCXOJHBIX TPeOO-
BAHUU M 3TAJIOHOB JIJISI IPOIPAMMHBIX KOMIIOHEHTOB M KOMILIEKCOB.

Hcmounukamu owiud0K B KOMIUIEKCAX MPOrpaMM SIBJISIIOTCS CIIe-
IIUAJTUCTHI — KOHKPETHBIC JIIOJIU C UX UHAUBUIYATbHBIMU OCOOCHHOCTSIMH,
KBaIM(UKAMEN, TATAHTOM U ONIBITOM. [Ipy 3TOM MOKHO BBIJIETUTh MPEI-
CKa3zyeMble JIeeKThl TpeOOBaHUM, pACIIMPEHUS WK COBEPIICHCTBOBAHUS
KOMIIOHEHTOB M KOMILJIEKCOB MPOrpamMM, U HEOOXOJMMBbIE W3MEHEHWS,
OOyCJIOBJIMBAIOIINE BBISIBICHUE CAYUAUHBIX, HENPEOCKA3yemblx Oeqhekx-
moe u owudok. BeneicTBUE ATOTO TIOTHOCTh MTOTOKOB U pa3Mephbl HE0O-
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XOJUMBIX KOPPEKTUPOBOK B TPEOOBAHUAX K KOMILJIEKCY M KOMIIOHCHTaM
IporpaMM MOTYT pa3ianyarhCs B JECATKU pa3. OJHAKO B CIOXKHBIX KOM-
IJIeKcax MpOorpaMM CTaTHCTHKA M PaCHpeCICHHE THUIOB OIMMOOK U BBI-
MOJTHSIEMBIX U3MEHEHHH 711 KOJUICKTUBOB Pa3HbBIX CHCIIUATUCTOB HUBEIIH-
PYIOTCS W TPOSIBIISIIOTCSA JOCTATOYHO OOIIME 3aKOHOMEPHOCTHU, KOTOpHIE
MOTYT UCHOJIb308AMbCA KAK OpUEeHmupsl pyu X BbIABICHUU. Kaxaomy
TUITY HEOOXOUMBIX KOPPEKTHPOBOK COOTBETCTBYET 0OJIee UJIM MEHEE OIl-
pelielIeHHasl KaTeropusl CHElMaIMCTOB, SBJISIOIINXCS UICTOYHUKOM Ae(]ek-
TOB JaHHOTO Tuma (Tabnuia 1). Takyro Koppensaiuio 1eaecoo0pa3Ho yuu-
THIBaTh KaK 0OW{y10 KauecmeeHHy meHOeHYUulo TIPU aHAJIN3e U TOHCKe
UX IPUYMH OIIMOOK. ITOMY MOTYT MOMOIaTh OLICHKH TUMOBBLIX AS()EKTOB
U KOPPEKTUPOBOK, ITyTEM HMX HAKOIUICHUS W 00OOIIECHHS IO OIMBITY pa3pa-
OOTKU OIPEJICTCHHBIX KJIACCOB KOMIUIEKCOB MPOrpaMM B KOHKPETHBIX
IPEINPUATHUSIX.

B mporiecce )XU3HEHHOTO ITMKJIa KOMITJIEKCa IIPOorpaMM ero TpeboBa-
HUS TOJABEPraroTcsl JSKOMIO3MIIMKM Ha CHelu(UKalui MOAYJIEH, Mpo-
rpaMMHBIX U MH(GOPMAIIMOHHBIX KOMIIOHEHTOB. JTH crienudukanuu pac-
CMaTPHUBAIOTCA KaK YaCTHBIE 3TAJOHBI JJIsI COCTABHBIX YaCTE€H KOMILJIEKCa,
OJIHAKO OHM PEIKO OBIBAIOT AOCOJIOTHO TMOJHBIMM M KOpPpPEKTHbIMU. B
polecce JEKOMIO3UIMU M BepU(DUKAIUM HCXOJIHBIX TpeOOBaHHUI BO3-
MOXKHO TOSIBJIEHHE OITHOOK B CHeU(UKAIIUIX HA TPYIIIBI IPOrpaMM U Ha
OT/ICJIbHBIE KOMIIOHEHTBI. DTO CMOCOOCTBYET PACIIMPEHUIO CIEKTpa BO3-
MOYKHBIX J€(PEKTOB U BBI3BIBAET HEOOXOAMMOCTh CO3JIaHUS 2AMMbL MEMO-
008 U cpeocme mecmupoeanus Jijid BHISIBICHUS HEKOPPEKTHOCTEH B CIie-
nuuUKaIUIX 1 KOMIIOHEHTaX pa3HbIX YPOBHEH JeTanu3aliud KOMILJIEKCOB
IIpOrpamMm.

Cmamucmuka ouwiuo0Kk u oehekmos 6 KOMNOHEHMAx U KOMNJieK-
cax npozpamm u ux XapakKmepucmuku B KOHKPETHBIX TUIAX MPOEKTOB
MOTYT CIY>XUTb opueHmupamu s pa3paOOTUMKOB MPU pacipeesieHun
PECypCcoB B KHU3HEHHOM ITMKJIE KOMIUIEKCOB MPOTpaMM H IPEIOXPAHSITH
WX OT WBJIUIIHETO ONTHMM3Ma IMPU OIEHKE JTOCTUTHYTOIO KauyecTBa MpO-
IpaMMHBIX KOMILIEKCOB. XapaKTepUCTUKHU J1€(DEKTOB U OIITUOOK Ipe/ICTaB-
JIEHBI B psifie MOHOTpaduii, MOCBAIIEHHBIX TECTUPOBAHUIO U DKOHOMHKE
MPOU3BOJACTBA KOMIIJIEKCOB MPOrpaMM. IDTH MyOJMKAIIUU 11€JeCO000pa3HO
M3y4aTh U HMCHOJIb30BaTh KaK OPUEHTHUPHI B peaIbHBIX ITPOEKTax (CM. pHC.

1.1).
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Tabnua 1
Tunel n3MeHeHuii TpeOOBaHHH, NIPABO HA HX BLINOJHEHHE H YTBEPHKAeHHE
O0bekThI Tunsl H3MEeHEeHHH IIpaBo Ha [IpaBo na
H3MeHeHus! TpeboBanui BbINOJITHEHHE yTBepHKAeHHE
TpeboBaHHH 00LeKTOB H3MeHEeHHUsI U3MEHEeHH
TpeboBaHUM TpeboBaHuUi
HMEIOT: HMeIoT:
TpebGoBanus Ycerpanenue [IporpaMMHCTEI — Pykosoaurenu
BEPCHUSM MOJ1yJIer nedeKToB B pazpaboTYMKH pa3paboTku
1 KOMIIOHEHTOB TpebOoBaHUAX K TpeboBaHUH K TpeOOBaHUH K
[IpoOrpamMMm 1 ITPOrpaMMHBIM MOJLYJISIM U (DYHKIIMOHAIBHBIM
JIOKYMEHTOB MOJYJISIM U KOMITOHEHTaM rpymnmnam
KOMITOHEHTaM IporpaMm
TpebGoBanust K KoppektupoBku PykoBojurenu Mewnemxep-
BEpPCUSIM TpeOOoBaHM K pa3paboTku aApXUTEKTOP
(GYHKIMOHAIBHBIX GYHKIUAM 1 TpeOOoBaHUN K TpeOoBaHHH K
KOMITOHEHTOB B3aMMOJICHCTBHIO | (PYHKIIMOHAIBHBIM | IIPOrpaMMHOMY
IporpamMm U IPOrpaMMHBIX KOMTIIOHEHTaM MIPOIYKTY
JOKYMEHTOB KOMIIOHEHTOB
TpebGoBanus TpeboBanus k Mewnemxkep - Menemxep 1
BEpPCHH MOJU(PHUKALIMY U apXUTEKTOP 3aKa34UK IIPOEKTa
IPOrpaMMHOI0 YIIYYLIEHHIO TpeOoBaHUN K pOrpaMMHOTO
MIPOIYKTa U (yHKUIUN U IPOrpaMMHOMY IIPOJIyKTa
KOMILJIEKTY KadyecTBa BEpCUU IPOAYKTY
JIOKyMEHTALUU IIPOrPaMMHOI0O
IPOAYKTA
Bepcuu Ananranus 3aka3uyMK WA Meunemxep,
TpeOoBaHUM TpeOOBaHUM K COIIPOBOXAATOIIUN | COITPOBOXKIAOIIIUH
II0JIb30BAaTENEH K | XapaKTepUCTUKaM BEPCUIO BEPCHUIO
MIPOrpaMMHOMY BHEIITHEH cpeJibl MIPOrpaMMHOTO TIPOTPaMMHOTO
OPOLYKTY [10JIb30BATENEH IPOJYKTa OpoJyKTa
I10JIb30BATENEH T10JIb30BaTelICH
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H3yuenue u npocnosuposanue Xxapaxmepucmux oehekmoe u
OwuboK B TIporpaMMax HEIMOCPEACTBEHHO CBSI3aHO C JOCTHTAaeMOM KOp-
PEKTHOCTHIO, O€30MAaCHOCTHI0O U HAJEKHOCTHIO (DYHKIIMOHUPOBAHUS KOM-
IJIEKCOB MPOTPAMM U HOMO2aAem:

e OIICHHBATh PEAIbHOE COCTOSHHE MIPOCKTA U TUIAHUPOBATh HEOOXO0-
TUMYIO TPYJOEMKOCTh U JIJIUTEIBLHOCTh JJI €TI0 3aBEpIICHUS] U yCTpaHe-
HUS JOCTYMHBIX OIHOOK;

e BBIOMpATH METOABI M CPEJCTBA aBTOMATHU3AIMU TECTUPOBAHUS
KOMIIOHEHTOB KOMILIEKCA IIPOrpaMM, aJeKBaTHBIE TEKYIIEMY COCTOSHHIO
MPOU3BOJICTBA, Hanbojee d3(PheKTUBHBIC NI YCTPAHCHUS OINPEIACICHHBIX
BHUJIOB JIe()EKTOB;

e paccuuThIBaThL HEOOXOAUMYIO 3(PGHEKTUBHOCTH KOHTPMEpP H JO-
MOJIHUTENIBHBIX CPEJCTB OINEPAaTUBHOM 3allUThl OT TOTECHIIMAIBHBIX JIe-
(hEKTOB M HE BBISBJICHHBIX OLIMOOK;

e OILICHUBATh TPEOYIOIIMECS PECYPChI, C YUETOM 3aTpaT Ha peanun3a-
U0 KOHTPMEP MpHU MOJUPUKALIMU TIPOrpaMM ISl yCTpaHeHUs1 1e(HEeKTOB
U OIINOOK.

Ha npakTuke ncxoaHbie TpeOOBaHUS — 3TAJOHBI MOATAITHO YTOYHSI-
I0TCS, MOAU(MUIIMPYIOTCS, PACIIUPSIIOTCS U JETATU3UPYIOTCS O COTIaco-
BAaHUIO MEXJY 3aKa34YMKOM M pa3paborTuukaMu. ba3oil Takux yTOYHEHUI
SABJISIIOTCS. Hehopmanuzoeannvle npeocmasieHus u 3HAHUA CTICIHAIIN-
CTOB-3aKa3UMKOB U Pa3pabOTUYMKOB, a TAKKE PE3yIbTaThl MPOMEKYTOTHBIX
ATANOB MPOEKTHUPOBAHUSA W TeCTHUpOBaHHSA. OJHAKO YCTaHOBUTH HE KOP-
PEKTHOCTh TaKMX STAJIOHOB €IIe TPYyAHEE, YeM OOHApYyX UTh Ne(PEeKTh B
nmporpaMMmax, Tak Kak NMPUHIMIHAIBHO OTCYTCTBYIOT TOYHBIC, (popMau-
30BaHHBIC JaHHBIC, KOTOPHIC MOKHO MCIIOJI30BaTh KaK UCXOJHBIC. B mpo-
1[ecce JICKOMITO3UIINM M BEepU(PUKAIIMN WCXOTHON CrenmupUKauu Tpedo-
BaHHM, BO3MOKHO IMOSIBJICHUE OITMOOK B CITCIM(UKAIUAX Ha KOMITIOHESHTHI
nporpaMM M Ha OTACIbHBIE MOAYJU. DTO CHOCOOCTBYET PACIIMPECHHIO
CIIEKTPa BO3MOXKHBIX JE€(DEKTOB U BBI3BIBAET HEOOXOIWMOCTH CO3JaHUS
raMMBbl METOJIOB U CPEJICTB TECTUPOBAHUS IS BHISBIICHHS HEKOPPEKTHO-
CTel B crienu(puKaIusIx Ha KOMIIOHEHTHI Pa3HbIX YPOBHEH.

BaxHolt 0cOOEHHOCTBIO MpOoIlecca BBIABICHUS OMIMOOK B MpOrpaM-
MaxX OOBIYHO SIBIISIETCS OMICYHMICHIGUE HOJIHOCHIbIO ONPEOeNeHHOIl npo-
ZPAMMBI-IMAIOHA, KOTOPOH JTOKHBI COOTBETCTBOBATh TEKCT U PE3yJibTa-
Thl (DYHKIIMOHUPOBaHUs pa3padarbiBaeMoil mporpammel. [losTomy ycraHo-
BUTh HAJUYHUE U JIOKATH30BaTh AeHEKT HEIOCPEACTBEHHBIM CPaBHEHHUEM C
nporpaMmoin 0e3 OomMuOOK B OOJIBIIMHCTBE CIy4aeB HEBO3MOXHO. [Ipu
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TECTUPOBAaHUU OOBIYHO CHavaa 0OHAPYKUBAIOTCSI 6MOPUYHbIE OITUOKH 1
pucKu, T.e. TIOCIEACTBUS U PE3yJIbTaThl MPOSBICHUS HEKOTOPHIX BHYTPEH-
HUX J1e(PEKTOB I HEKOPPEKTHOCTEH porpamm (puc. 1.3).

TpeboBanus cnenuduranuii H OrpaHUYEHHUSA
pecypcoB NPOEKTA NPOrpaMMHOIO NPOAYKTA

IlepBuunble (MCXOAHBbIE) OLUMOKH B
KOMILJIeKce MporpaMm

F 3

Bropuunblie (BbisiBJIsieMble) OIIHOKHU B
pe3yJbTaTax TeCTHPOBAHHSA
KOMILJIEKCA MPOrpaMM

AHaJu3 1 AUATHOCTHKA BTOPHYHBIX OIMHOOK
B KOMILJIEKCE IIporpamMm AJisl JIOKAJIH3AUUH U
HCK/ITIYCHHUA NMEPBHYHBIX omubok

A

Coxpamelme HJIH JIHKBHAAOHUA BTOPHYIHBbIX
ONIHOOK BeJeJACTBHE HCKIIOYEHH
NePBUYHLIX OIIHOOK

Puc. 1.3

OTU BHYTpEHHUE Oeghekmbl cienyeT KBalu(uiupoBaTh Kak Hep-
8UYHble ONTMOKY WM TPUYUHBI OOHAPYKCHHBIX aHOMAJIMKN PE3yJIbTaTOB.
[Tocaenyrormias JoKaau3ausa ¥ KOPPEKTUPOBKA TAKUX MEPBUYHBIX OITHOOK
JOJDKHA TIPUBOAUTH K YCTPAHEHHUIO OIIMOOK, TIEPBOHAYAIHHO OOHAPYKHU-
Bae€MbIX B pe3yJibTaTax (yHKIIMOHUPOBAHUS TPOTPaAMM.

[ToTepu 3(ppeKTUBHOCTH M PUCKH MPOTPAMM 3a CUET HETOJHOW KOp-
PEKTHOCTH B TIEPBOM MPUOTUKEHUN MOKHO CUHTATh MPSMO MPOIOPIHO-
HaJbHBIMH (C KOI(P(UIIMEHTOM) BTOPUYHBIM OIITMOKAM B BBIXOJIHBIX pe-
3yabTaTax. TUMTHYHBIM SBJISIETCS CITydai, KOT/1a OJJMHAKOBBIC TI0 BETUUNHE
U BUJly BTOPUYHBIC OIMMOKHU B Pa3IUYHBIX PE3YJbTUPYIOIMIUX JAHHBIX CY-
IIIECTBEHHO Pa3JINYalOTCs 10 CBOEMY BO3JACHCTBHUIO Ha OOIIYI0 3 (PEKTUB-
HOCTh U PUCKU MPUMEHEHHUS KOMILIEKCa MPOTrpaMM. DTO BIHMSHUE BTOPUY-
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HBIX OIIMOOK, B JIyYIIIEM CJIydyae, MOKHO OIICHMBAaTh METOJIaMHU JKCIIEPT-
HOI'O aHaju3a MNP YCIOBUHU MpeJABapUTEIbHON, YETKOW KiaccubUKaIUU
BHJIOB BO3MOYKHBIX IEPBHYHBIX OIIHOOK B MpOrpaMMax MU BBIXOJHBIX Be-
auyuH. TakuMm 00pa3oM, OIEHKAa IMOCIEICTBUNA, OTPAXKAIOIIUXCS Ha BTO-
PUYHBIX OIIMOKaX U QYHKIIMOHUPOBAHUHU MPOTPaMM, MOXKET, B IIPHUHITHUIIE,
MIPOU3BOJINTHCS MO 3HAYEHUAM yuiepda — pucka eciedcmeue He ycmpa-
HEHHBIX UX NPUUUH — NEPEUYHBLIX OWUOOK 6 npozpamme. BTopuuHbie
OIIMOKH SIBJISIFOTCS OIPEACIISIONUMH J1JIs1 3POEKTUBHOCTU (PYHKITMOHUPO-
BaHMUS MPOTrpaMM, OJHAKO HE KaXKJasl MepBUYHAs OIMMOKAa BHOCHT 3aMeET-
HBI BKJIAJ B BBIXOJIHBIE PE3YJIbTAThl. BCIEICTBUE 3TOTO PsJI NEPBUYHBIX
OIIMOOK MOXKET OCTaBaThbCsl HE 0OHAPYKEHHBIM H, 10 CYIIIECTBY, HE BIIHS-
eT Ha (PyHKIMOHAILHBIE XapaKTEPUCTUKHA KOMIIOHEHTA WM KOMILIEKCa
IpOTrpamMM.

OmunbkaM B MporpaMmax, €CTeCTBEHHO, COOTBETCTBYET UX OOHapy-
KEHUE U YCTPAHCHUE Ha OCHO8e 8MOPUYHBIX npoaesaeHull. Hanbombiee
YUCIIO TIEPBUYHBIX OIIMOOK BHOCUTCS Ha dTamax CUCTEMHOTO aHaIN3a,
IIpOrpaMMHUPOBAHUS, Pa3pabOTKH WIM MOAUGDHUKAIIMA TEKCTOB MPOTrPaMM.
[Ipu 3TOM Ha OO0 CHCTEMHOTO aHajii3a MPUXOIATCS HanOOoJIee CIIOKHBIS
U1l OOHapy>KeHUsl U ycTpaHeHus aedekTbl. OOIue TEHISHIIMN COCTOST B
OBICTPOM POCTE 3aTpaT Ha BBHINOJHEHHE KaXKJIOTO YCTPAHEHHUS OIIMOKHM Ha
MOCJIE0BATEIIBHBIX ATAllax MPOIIECCOB pa3pabOTKH KOMIIOHEHTOB M KOM-
miekca nporpamm. [lpu cucteMHOM aHanu3e HMHTEHCUBHOCTb OOHApYyKe-
HUS OIIMOOK OTHOCHUTENILHO HE BEJIMKA M €€ TPYJAHO BBIJACIUTH M3 MPOIIEC-
Cca MPOCKTUPOBAHUSI KOMIIOHEHTA WJIM KOMIUIEKCa ImporpamMm. MHTEHCHUB-
HOCTb MPOSIBJICHUSI U OOHAPYKEHUSI BTOPUUYHBIX OIIMOOK HanboJiee BeJnKa
Ha ATafne akTUBHOI'O TECTUPOBAHUS U aBTOHOMHOM OTJIAJIKH MPOTPaMMHBIX
KOMIIOHEHTOB. 3aT€M OHA CHUKACTCS MIPUOIU3UTEIHLHO IKCITOHECHITUATILHO.
Paznuuunsi ”HTEHCUBHOCTEN ycmpaHeHus nepeutHblX OumuOO0K Ha OCHOge
UX 6MOPUYHBIX NPOAGTCHUI N BHECECHUS MEPBUYHBIX OIIMOOK MpPHU KOP-
PEKTUPOBKAX MPOTPaMM OIPEACISAIOT CKOPOCTh JTOCTHUXKEHHUS 3aJaHHOTO
Ka4eCTBAa KOMIIOHEHTOB M KOMILJIEKCOB ITPOTPaMM.

IlepBrUYHBIC OIIMOKM B MpOorpaMMax MOKHO aHAJIU3UPOBATh C pas-
HON CTEIMEeHBIO JCTaau3alliid U B 3aBUCHMOCTH OT Pa3IUYHBIX (DaKTOpOB.
[IpakTH4eCKU OMBIT MOKA3all, UTO HAUbo/1ee CyuieCmeeHHbIMU PaKmo-
pamu, 6IUAIOWUMU HA XAPAKMEPUCMUKU 00HADYIHCUBAEMBIX OUWUDOK,
AGNIAIOMCA.
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e METOJI0JIOTHS, TEXHOJIOTUS U YPOBEHb aBTOMATHU3AIlM1 CUCTEMHO-
ro U CTPYKTYPHOTO MPOEKTUPOBAHUS KOMIIOHEHTOB M KOMILUIEKCA MPO-
rpamM, a TaKXe€ HENOCPEACTBEHHOT O MTPOTPAMMHUPOBAHUS KOMIIOHEHTOB;

e JIJIMTEIBLHOCTh C Hayajia Mpolecca TeCTUPOBAHUS KOMIIOHEHTOB U
KOMIUIEKCA M TEKYIUW 3Tan pa3pabOTKU WK CONPOBOKICHUS KOMILIEKCA
Iporpamm;

e KJIacC KOMIUIEKCa MporpamMM, mMaciTad (pasmep) U THIIBI KOMIIO-
HEHTOB, B KOTOPBIX OOHAPYKUBAIOTCS OITUOKH;

e METOJIbl, BUJIbl U YPOBEHb aBTOMATHU3aIIUU BEpUDUKAIIUA U TECTU-
POBaHUS, UX AJEKBATHOCTh XapaKTEPUCTHKAM KOMIIOHEHTOB M MOTEHIIU-
aJIbHO BO3MOKHBIM B MpOorpaMMax OlIuOKam;

e BUJBI U JOCTOBEPHOCTH 3TAJIOHOB-TECTOB, KOTOPBIE UCIOJIb3YIOT-
csl 1J1sl OOHapy>KEHUs OIINOOK.

OnHO U3 OCHOGHBIX RPUUUH OUWUOOK B CIOKHBIX KOMIUIEKCaX MPo-
rpaMM SIBJISIFOTCSI OP2AHU3AUUOHHbBIE 0eheKmbl mpedosanuil U IMaioHos
K BPOCPAMMHOMY RPOOYKmY, KOTOPbIE OTINYAIOTCS OT OCTAIBHBIX THUIIOB
U MOTYT OBITh BBIACIEHBI KaK CaMOCTOSTENbHbIE. OmUOKU U Je]eKTh
JAHHOT'O THUIA MOSBIISIOTCS M3-3a HEAOCTATOYHOTO MOHUMAHUS PYKOBO/IN-
TEJISIMUA U KOJUIEKTUBOM CHEIUATUCTOB LieJel U PYyHKIHIM KOMILIEKca IPo-
IpaMM, a TaKK€ BCJEACTBUE OTCYTCTBHS YETKOW €ro OpraHU3alMu U MO-
ATANHOTO KOHTPOJISI TPpeOOBaHMM KayecTBa KOMIIOHEHTOB M MPOJIYKTOB.
OTO MOpoXKAAETCS MTPEHEOPEIKEHUEM PYKOBOIUTENICH K OpraHU3alluu BCe-
ro TEXHOJOTMYECKOTO Mpouecca (popManu3alui TPeOOBAaHUM CIIOKHBIX
MPOTPAMMHBIX MPOJYKTOB U MPUBOJUT K CEPHE3HON HEJOOILIEHKE UX JIE-
(beKToB, a Takke TPYJOEMKOCTH U CIIOKHOCTU UX BbIsiBIeHUs. [Ipu oTCyT-
CTBUH IUIAHOMEPHOM M METOJWYHOMN pa3paOOTKU M TECTUPOBAHHS TPEOO-
BaHHUI U 3TaJOHOB MOKET OCTaBAThCSl HE BBISIBJICHHBIM 3HAUYUTEIIBHOE KO-
JUYECTBO OIIMUOOK U, MPEXIE BCEro, NePeKThl TpeOOBaHUN K B3aUMO/IEH-
CTBUIO OTJICJIbHBIX (PYHKIIMOHAIBHBIX KOMIIOHEHTOB MEXJy COOOH U C
BHEIIHEN cpenoi. [ cokpallieHus 3TOro THIa MAacCOBBIX OIITMOOK aK-
TUBHYIO POJb JIOJDKHBI UTpaTh JUJEPHl — MEHEIKEPhl M aHAJUTUKU-
CUCTEMOTEXHUKH, CIIOCOOHBIE BECTH KOHTPOJIb M KOH(UTYyparmoOHHOE
yIpaBjieHUuEe TPeOOBAHUSIMU, U3MEHECHUSIMU U Pa3BUTHEM BEPCUN U KOM-
MOHEHTOB KOMILIEKCOB ITPOTPaMM.

Cucmemnbole OwWINOKU U HEOOCMAMKU OnpedeieHUs mpedoeanuil K
RPOCPAMMHOMY RPOOYKHLY XAPAKTEPU3YIOTCS, MPEXKIE BCETO, HEMOJIHOU
uHpopmaIe o peasbHbIX MPOIECCax, MPOUCXOASAIIUX B UCTOYHUKAX U
noTpedurensx nnpopmanun. Kpome Toro, 3Tu mporecchl 3a4acTyro 3aBU-
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CST OT CAMHUX aJTOPUTMOB U TIO3TOMY HE MOTYT OBITh IOCTaTOYHO OIpeie-
JIEHbl U OMHUCaHbl 3apaHee 0e3 UcCIeNOBaHUs (PYHKIIMOHUPOBAHUS KOM-
IJIEKCa MPOrpamMM BO B3aMMOJICMCTBUM C BHEIIHEW cpeor. Ha HadanpHBIX
JTamax pa3padOTKH HE BCErja yJaeTcs TOYHO U MOJHO CPOPMYTUPOBATH
LEJEBYI0 3ajlayy BCEM CHUCTEMBI, a TakKXKe IIeJIEBbIE 3aJlaud OCHOBHBIX
(GYHKIMOHAIBHBIX TPYII MPOTpaMM, M ATH 3aJa4l YTOUHSIOTCS B MPOIIEC-
C€ MPOEKTUPOBaHUs. B COOTBETCTBUY C 3TUM YTOUHSIFOTCA U KOHKPETHU3U-
pytoTcs crneruduKanuy Ha QyHKIIMOHATIbHBIC KOMIIOHEHTHI U BBIABIISIIOTCS
OTKJIOHEHUSI OT YTOYHEHHOTO 3aJaHus TpeOOBaHMI, KOTOPhIE MOTYT KBa-
TUUITIPOBATHCS KaK CUCTEMHBIEC OITHOKH.

Bo MHOrux ciydasix OTCYTCTBYET IOJIHAsl aJ€KBaTHOCTh YCJIOBUU
MOJYYECHUSI TIPEANONIAraeéMbIX U PEealbHbIX XapaKTEPUCTUK BHEIIHEHN cpe-
IIbI, 4YTO MOKET SIBJIATHCS MPUUUHOM CIIOKHBIX U TPYAHO OOHapy’KHBae-
MBIX OIIMOOK. JTO yCyryOJiieTCsi TeM, YTO 4YacTO HEBO3MOXXHO 3apaHee
IpPEeayCMOTPETh BCE pazHOOOpa3re BO3MOXKHBIX BHEIIHUX YCIOBUM U pe-
aJbHBIX BApUAHTOB ClicHapueB (YHKIMOHUPOBAHUSA U IIPUMEHEHUS BEp-
CHUM MPOTPAMMHBIX MPOAYKTOB. [IpM aBTOHOMHOM M B Hadajie KOMIUJICKC-
HOM OTJAJKU BEPCUM KOMIIOHEHTOB OTHOCHUTEIbHAsl JOJISI CHUCTEMHBIX
OIMOOK MOXKET ObITh HeBeuka (okosio 10%), HO OHA CYIIECTBEHHO BO3-
pactaet (710 35 — 40%) Ha 3aBeplIaOIIUX dTalaX KOMIUIEKCHOM OTJIaJKU
HOBBIX BEpPCHIl MPOTPAMMHOIO MNPOJAyKTa. B mporecce conpoBOXKICHUS
CUCTEMHBIE OIMMOKM OOBIYHO SBJISIOTCS MpeodiagarnumMu (okoio 60 —
80% oT Bcex OmmnooK).

Owuoku onpeoenenusn XapaKmepucmukK CUCHeMbl U GHEUIHell
cpeobl, IPUHATHIX B IpoIlecce pa3pabOTKHM KOMIUIEKCA MPOrpaMM 3a HC-
XOJIHBbIE, MOTYT OBbITh PE3yJIbTATOM AHAJTUTUUYECKUX PACUETOB, MOAECIUPO-
BAaHUSI WJIM UCCIICIOBAHUS aHAJOTHUYHBIX CUCTEM. B psife cirydaeB MOXKET
OTCYTCTBOBaTh IOJIHAsI aJ€KBATHOCTh IpEIojaracMbIX U peajbHbIX Xa-
PAKTEPUCTUK, YTO SIBIISICTCS HPUUUHOU COHCHBIX U MPYOHO 0OHADPYIHCU-
8AEMBIX CUCHEMHBIX OWMUOOK U Oepexmoe pazeumusn npoekma. Cutya-
IS C TAKUMH OIIMOKAMU JIOMOJTHUTENIBHO YCIIOKHSIIETCS TEM, UTO JKCIIe-
PUMEHTHI MO MPOBEPKE B3aUMOJCHCTBUSL MPOTPAMMHOIO MPOJYKTa C pe-
aJbHOM BHEIIHEH cpeioil BO Bcel 00JacTh U3MEHEHUST XapaKTEPUCTUK 3a-
YacCTYyIO0 CJIOXKHBI M IOPOTH, a B OTJEIbHBIX CIydasX, IPU CO3JaHUU OTaC-
HBIX CUTYyallMil, HEJIOMYCTUMBIL. B 3TUX Ciydasix TPUXOAUTCS HCIOJIb30-
BaTh MOJICIMPOBAHUE M MMUTALMIO BHEIIHEN CPEIbl C 3aBEIOMBIM YMPO-
IICHUEM €€ OTACIbHBIX DJIEMEHTOB M XAPAaKTEPUCTHUK, XOTS CTEIEHb YII-
POIIIEHUS HE BCETia MOKHO OLICHUTH ¢ HEOOXOAMMOM TOUHOCThIO. OTHAKO
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IOJITHOM aJICKBATHOCTH MOJICJIEM BHEIIHEW CPEAbl U PEAIBHOU CUCTEMBI
TOOUTHCS TPYAHO, @ BO MHOTHX CIydasiX U HEBO3MOXKHO, YTO MOJKET SB-
JSTHCS MPUYMHON 3HAYUTEIIBHOTO YKCIIa 1e(PEKTOB.

Jlechekmul u owubKu NPOCPAMMHBIX KOMNIEKCOB, KOTOPHIC MPO-
SBJISIIOTCSI KAK pucKku — TpsSMOU yiiepo mpu npuMeHeHuu cuctembl. Oc-
HOBHBIMU MCTOYHUKAMHU PUCKOBBIX CUTYyaIlUii MOTYT OBITh HEKOPPEKTHBIE
UCXOAHBIC TpeOoBaHUsA, AEHEKThl WU OIIMOKK B MpOTpaMMax M JaHHBIX
(GYHKIIMOHAIBHBIX 3aJ1a4, MPOSBISIOMIUECS MPH MX HCIOJHEHWU B COOT-
BETCTBUU C HazHaueHueM. [Ipu Takux Bo3aeHCTBUAX (DYHKIIMOHATBHAS pa-
00TOCITOCOOHOCTh CHUCTEM MOKET pa3pyllaThCsi HE MOJHOCTHIO, OJIHAKO
HEBO3MOXKHO TIOJIHOIIEHHOE BBITMIOJHEHUE 3aJ]aHHBIX (DYHKIUH U TpeOoBa-
HUU K KauecTBy MHGOpMAIUU JIJIs1 TOTpeduTeneil. Pucku MoryTt ObITh 00y-
CJIOBJICHBI HAPYHICHUSMHU U Je(HEKTaMH TEXHOJIOTUN WX OTPaHUYCHUSIMHU
IIPU UCIIOJIb30BAaHUHU PECYPCOB — OIOKETa, TUIAHOB, KOJUIEKTHBA CIIEIHa-
JUCTOB, MHCTPYMEHTAJIBHBIX CPEJACTB, BBIICICHHBIX Ha pa3pabOTKy KOM-
MOHEHTOB M KOMILIEKCA MporpamMM. Pe3ynbTupyromnuii  yuiepod B COBOKYII-
HOCTH 3aBUCHUT OT BEJIMYMHBI U BEPOSATHOCTHU MPOSBICHUS KKIOTO Je]ek-
Ta W HETaTUBHOTO BO3JA€UCTBUA. OJHUM U3 KOCBEHHBIX METOJOB OMpEIe-
JICHUS GeJIUUUHBL PUCKA MOXKET OBITh OIlEHKa COBOKYITHBIX 3aTpaT, He00-
XOJIUMBIX JIJIsl JIMKBHIAIIMN HETAaTUBHBIX TMOCJIEACTBUN NEPEKTOB W OIIIU-
OOK B MporpamMmax, CUCTEME WIM BHEIIHEH cpelie, MPOSIBUBIINXCS B BUC
KOHKPETHOTO PHUCKOBOTO COOBITHS. B >KM3HEHHOM IIMKJIE MPOTPaMMHBIX
KOMILJIEKCOB YyIIepO — pUCKU MOTYT MPOSIBISATHCS BCJICICTBUE:

e HCKaXEHMM, NePEeKTOB WK OMIMOOK HE MOJHOW peaTu3aiiu Tpe-
OyeMoro HazHaueHUs, (PYHKIIMNA WX B3aUMOICHCTBHS KOMILIEKCA IPO-
rpaMM C KOMIIOHEHTaMHU CHUCTEMbI WM BHEIIHEH Cpeabl — HEJOCTAaTKOB U
1ne(heKTOB hyHKUUOHANbHOI NPUZOOHOCIMU KOMNIIEKCO8 NPOZPAMM,;

e HEJOCTAaTOYHBIX U HE COOTBETCTBYIOIIMX TPEOOBAHUSIM KOHCHI-
PYKMUGHBIX XAPAKMEPUCHMUK KaUeCTBa KOMIIOHEHTOB M KOMILJIEKCA MPo-
rpaMM IpU €ro (PyHKIMOHUPOBAHWU M MPUMEHEHHUH IO MPSMOMY Ha3Ha-
YCHUIO;

e OMMOOK W HAPYUICHUN OTPAaHUUYCHUN HA HCIOJIb30BAHUE IKOHO-
MUYECKUX, BPDEMEHHBIX WIU MEXHUUECKUX pPecypcoé TIpU CO3JIaHUN U
IPUMEHECHUH KOMIIOHEHTOB U KOMILUIEKCOB ITPOTPaMM.

B 3aBHCUMOCTH OT CIIOKHOCTH MPOEKTa OKOHYATEIHHBIM Pe3yJibTa-
TOM pabOT MpY MPOECKTUPOBAHUU JOJKHBI OBITh €TATU3UPOBAHHBIC U YT-
BEepXKICHHBIC TPEOOBAaHUS K HOMEHKIIATYpE, CBOMCTBAM M 3HAYCHHUSM Ka-
4YEeCTBA U OORYCHIUMbBIM DPUCKAM NPOZPAMMHO20 RPOOYKMA, KOTOPbHIC



44 B.B. Jlunaes. Tecmupoganue KOMNOHEHMO8 U KOMNAEKCO8 NPO2PAMM

JOCTAaTOYHBI JUIS €r0 TOJIHOIIGHHOTO0 pabodvero MPOCKTUPOBAHUS, MPOMU3-
BOJICTBA U Tocienyronied rgpdhexTuBHON 3KcrutyaTanuu. Ha 3Tamax »ku3-
HEHHOT'O IMKJIa U MPU KOHPUTYPAIIMOHHOM YIIPaBJIECHUU TPEOOBAHUS MO-
T'YT U3MEHSTBHCS 110 COTJIACOBAHHMIO MEXKIY 3aKa3UMKOM M Pa3pabOTUHKOM,
KOTOPBIC Yallle BCETO MPUYPOUNBAIOTCS K MOATOTOBKE HOBOM Bepcuu. s
ATOT0 HEOOXOJAMM MOHUTOPHUHT MaciiTada MpoeKTa, TpeOOBaHUM U pealiu-
3auil XapaKTepUCTUK W JIONMYyCTUMBIX pHUCKOB. Ilocie ompeneneHus Ha-
3HA4YCHUS U (PYHKIIMA KOMILJIEKCA TPOrpaMM IMOJTOTOBKA MCXOIHBIX JIaH-
HBIX U KOHIICTIIIUU MPOEKTA JOJKHBI 3aBEPIIATHCS 6blO€/IeHUEM HOMEHK-
Jlamypvl KOHCHMPYKMUGHBIX XAPAKMEPUCMUK, WUMEIOIINX JI0CTaTOYHO
CUJIBHOE BIMSHHE Ha (PYHKIMOHAJIBbHYIO MPUTOJHOCTH M COKpPAIIAIOIINX
PHUCKH 10 JOMYCTUMBIX 3HAUCHUH.

[IpuHIMIHATBHBIE U TEXHUYECKUE BO3MOXKHOCTH, TOUYHOCTh peav-
3aI[iU CBOMCTB M U3MEPEHUS 3HAUYCHUM XapaKTEPUCTUK KOMILUICKCA, a TaK-
e 00IIHe pecypchl KOHKPETHOTO MPOEKTA BCET/Ia OTPaHUYEHBI B COOTBET-
CTBUHM C MX COJIEpKaHUEM M BO3MOYKHOCTSIMH 3aKa3urKa U pa3pabOTINKOB.
DTO0 ompenenseT palMoHaIbHbIC TUAMa30Hbl 3HAYEHUN Ka)KI0T0 THUIA J10-
MyCTUMOTO PUCKA, KOTOPhIE MOTYT OBITh BEIOpAHBI Ha OCHOBE TpeOOBaHUI
3aKa34MKa, 3[paBOr0 CMBICIIA, a TAKXKE IyTEM aHAJIN3a MUAJOTHBIX MPOCK-
TOB Y TPELEICHTOB B crienuuKanusax TpeOOBaHUI pealM30BaHHBIX IPO-
ekToB. B pesymnpTaTe hopMupyercs MOJHBIA HaAOOp mpeodyemuvlx (PyHK-
UUOHAIbHBIX U KOHCMPYKMUBHBIX XAPAKMEPUCMUK, CGOUCME U 0ONYC-
MUMBIX PUCKOB KOMNIEKCA NPOZPAMM.

OuiudKU KOMNIEKCO8 NPOZPAMM RO CIOHCHOCHU 0OHAPYIHCEHU U
Macumady KOppeKmupo8oK MOXKHO pa3ICINTh Ha CJICTYIONIUE TPYIIIHI:

e OMMOKH, OOYCIIOBIICHHBIE CIIO)KHOCTbIO KOMIIOHEHTOB U KOM-
IJIeKCa B II€JIOM, HauOoJiee CWJIHHO BIIMSIONIME Ha pa3Mepbl Moauduka-
LIV

e OIIMOKHU BCJIEACTBHE OOJIBIIIOTO MaciiTaba — pa3Mepa KOMILIEeKca
nporpamMm, a Takke BRICOKUX TPeOOBaHMM K €ro KaueCcTBY;

e OLIMOKM MJIAHUPOBAHUS U KOPPEKTHOCTU TpeOOBaHUI MOoIUPUKa-
U 4aCTO MOTYT ObITh Ha0OJIee KPUTUUHBIMU JIJI1 OOIIEro ycrexa KoM-
IJIeKCa MPOrPaMM U CUCTEMBI;

e OIIMOKH TPOECKTUPOBAHUS, PA3padOTKU CTPYKTYphl M (DyHKIUI
KOMILJIEKCa MPOrpamMM B 00JI€€ MOJHBIE U TOYHBIE TEXHUYECKUE OMUCAHUS
CIIEHapHEB TOT0, KaK KOMILUIEKC - CUCTeMa OyAyT QyHKIITMOHUPOBATb.

Cnoscnocms 00HapysceHus U yCmpaneHus OwUOOK 3HAYUTEIHHO
KOHKPETU3UPYIOTCS U CTAHOBSATCS U3MEPUMOM, KOTAA YCTAHABIMBAETCS
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CBSI3b ATOT0 MOHSTUA C KOHKPETHBIMU peCcypcamu, HEOOXOAUMBIMU JIJISI
peIlIeHUs] COOTBETCTBYIOIIECH 3aJa4yd U BO3MOXKHBIMU MPOSIBICHUSIMU
nedexros. [Ipu pazpaboTke ¥ CONMPOBOXKACHUHN MPOrPaMM OCHOBHBIM JIH-
MUTHPYIOIIUM PECYPCOM OOBIYHO SIBJISIIOTCSI JOIMyCTUMBIE TPYJ03aTpPaThl
CHELUUAIIMCTOB, a TAKXKE OTPAaHUYEHUS HA CPOKU pa3pabOTKH, TEXHOJIO-
TUI0 MNPOCKTHUPOBAHUS KOPPEKTUPOBOK KoMmIuiekca. I[lokazarenu
CJI0KHOCTH TIPU aHAJIM3€ MOKHO pa3/IeUuTh Ha 06e DoJibuiue ZPYnnul:

* COMCHOCMb OWUOOK NPU CO30AHUU KOPPEKMUPOBOK KOMIIO-
HEHTOB M KOMILJIEKCA MPOTpaMM — CTaTHYECKasi CI0KHOCTh, KOra pea-
JIU3YIOTCS €ro TpeOyemble (PYHKIIMU, BHOCSITCS OCHOBHBIC AS(PEKTHI U
OImMoOKU;

* CIOMCHOCHb RPOAGIEHUA OMUOOK PYHKUUOHUPOBAHUA W TIO-
JTy4YEHUs Pe3yJIbTaTOB MPOTrPAMMHBIX KOMIIOHEHTOB U KOMILIEKCA — JIU-
HaMHUYECKasi CI0XKHOCTh, KOTJIa MPOSIBISIOTCS 1€(DEKThl U OMIMOKHU, OT-
paxaromuecss Ha (PyHKIIMOHAJILHOM Ha3HAYEHHHU, PUCKAX M KA4YECTBE
NPUMEHEHUS KOMILIEKCA TPOrpamMM.

K rpynne ¢akTopoB, BIUSIONIUX HA CAOMHCHOCHIL OUWIUOOK KOM-
IJIEKCOB MPOTpamMM, OTHOCSITCS:

e BEJIHMYMHA — pa3Mep CO3/aBAEMON UM MOAUPUUUPYEMOU TPO-
rpaMMbl, BBIpAKEHHASI YUCIOM CTPOK TE€KCTa, (DYHKIMOHAJIBHBIX TOUYEK
U KOJHUYECTBOM MPOTPAMMHBIX MOJYJE€H U KOMIOHEHTOB B KOM-
IJIEKCE;

e KOJMUYECTBO 00OpabaThiBa€MbIX MEPEMEHHBIX WU pa3Mep U
CTPYKTypa TaMsTH, HUCIOJb3YyeMOU [JIsi pa3MelieHus 0a3bl JTaHHBIX
KOPPEKTUPOBOK;

e TPYJIOEMKOCTh pa3pabOTKW H3MEHEHHUN KOMIIOHEHTOB U KOM-
IJIeKca MporpaMm;

e JUIUTEIBHOCTH Pa3pabOTKU U peaju3alui KOPPEKTUPOBOK;

e UNCJIO CIEUUAIUCTOB, YUYACTBYIOIIUX B MPOU3BOJACTBE KOMIIO-
HEHTOB U KOMIUJIEKCA MPOTrpaMM.

HekoTtopble M3 NEpEUYUCIECHHBIX MNapamMeTpOB KOPPEIUPOBAHHBI
MEXAYy CcO00W, mMpUuUeM, ONPEICISIOMHUMUA YacTO SABISIOTCS pPa3Mep
U3MEHEHUI mporpaMmbl U 00beM 0a3bl maHHbIX. OcTallbHBIE XapaKTe-
PUCTUKHA MOXHO pacCMaTpUBaTh KaK BTOPUYHBIC, OJHAKO OHU MOTYT
OPEACTABIATh CAMOCTOSITENIbHBI MHTEPEC NPU AHAIHU3E CIOKHOCTH U
NPOTHO3UPOBAHUN BEPOSTHOrO uKciaa ACHEKTOB B HM3MEHEHHOM IMpo-
rpamMme.

Macwmaéd — pazmep KOMRIEKCO8 NPOPAMM U UX UIMEHAEMOU
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yacmu HauOoJiee CUJIBHO BJIMSIET Ha KOJIMYECTBO OIIMOOK, a TakXe Ha
TpeOoBaHUsl K kauecmaey. 1o Mepe yBenuuyeHHs pa3Mepa U TMOBBIILICHUS
TpeOOBaHUM K KAYECTBY KOMILJIEKCA MTPOTPaMM U €T0 KOPPEKTHUPOBKAM 3a-
TpaThl Ha OOHAPYKEHUE U YCTPAaHECHHE OIIMOOK YBEIMUYMBAIOTCS BCe Oojiee
BBICOKMMHU TeMnaMu. OJTHOBPEMEHHO PACIIUPSIETCS JUANa30H HEOIpee-
JIEHHOCTH JJOCTUTAa€MOTr0 KauyecTBa. B 30HE BBICOKOTO KauecTBa MPOTrpamMm
BO3pACTAIOT TPYAHOCTH U3MEPEHUS ITUX XAPAKTEPUCTHK, UTO MOXKET MPHU-
BOJIUTh K HEOOXOJMMOCTH U3MEHEHUS 3aTpaT B HECKOJILKO pa3 B 3aBUCH-
MOCTH OT MPUMEHSIEMBIX METOAOB U PE3YJbTATOB OLECHKHA KauyeCTBa KOM-
MOHEHTOB M KOMILJIEKCa MporpamMMm. BcleacTBue 3TOro B CIOXKHBIX KOM-
IJIEKCax BCErJla BEJIMKA BEPOSITHOCTh MPOSIBJICHUSI HE YCTPAHEHHBIX OIIU-
OOK M HEe0CTaTOYHas JOCTOBEPHOCTH OIICHOK JOCTUTHYTOTO Ka4ueCTBa.

OuwiudKku npoekmupoeanus u pazpadomku apxXumeKkmypsvl npo-
2PAMMHO20 KOMRJEKca ONPENIETSAI0TCS MpolieccaMu MEPEBOIa HEOpeae-
JICHHBIX W OOIIWX IMOJOKEHUH, CIeTaHHbIX Ha ATane MEPBUYHBIX CIEIU-
¢dukanuii TpeOoBaHM, B 00Ji€€ TOYHBIE TEXHUYECKUE ONMHUCAHUS CIEHAPU-
€B TOr0, Kak MNPOTPaMMHBIA MOPOJYKT W CHUCTEMa JOJDKHBI padOTaTh.
OmuOKH CTPYKTYpbl HHCIIEKIUSAMU JIETYe OOHAPYKHUTh, YEM OIIUOKH Tpe-
OOBaHUI, HO OHU B KOHEYHOM MTOT€ MOTYT OKa3aTbCsl MIPU KOPPEKTHUPOB-
KaxX TaKUMH K€ JOPOrocTosimuMu. [J1aBHasi mpUuurHaA TOrO, YTO OUIMOKHU
CTPYKTYPBI JOPOTO UCIPABIISATh, COCTOUT B TOM, YTO OHU MOTYT BIIMSITh Ha
cuctemy B 1ieioM. Eciu pa3paboTyuk CTpyKTYphl TUO0 HEBEPHO MPOUYUTA-
eT TpeOoBaHus, JIMOO HE YBUIUT COJIEpKaHUE TPeOOBaHUA TaK ke, Kak 3a-
Ka34uK WIM KOHEUYHBIN I0JIh30BaTEllb, MOSIBUTCS OIIMOKa pa3pabOTKU
CTPYKTYPHhI JAHHOTO KOMITOHEHTA WJIM KOMIUIEKCA MPOrpaMM.

Cucmemnvie ouuOKU KOPPEKMHOCMU 8bINOJIHEHUA MPEOOBAHU K
RPOZPAMMHBIM KOMHOHEHMAM CUYUTAIOTCS HaubOojee KPUTUYHBIMH JIJIs
o0l1lero ycrexa ero Bepcuil U cucteMbl B 1eioM. OmuOku TpeOoBaHUMN
SBJISIFOTCSL HAMOOJIee TPYIHBIMU JJIs1 OOHAPYKEHUSI U HauOoJIee CI0KHBIMU
JUTsl McripaBiieHus. BoT modemy ucripaBiieHHe OIMMOOK BBITIOJHEHUS Tpe-
OOBaHUM MOXET OBITh B JECATKU pa3 JOPOXKE, UeM OIIMOOK MpOorpaMMu-
poBanusi. TpeOoBaHUE MOXKET OBITh MPOIMYIIEHO B CHEHU(UKAIIMU K CHUC-
TEMe, KOMIUIEKCY M KOMIIOHEHTaM IporpaMM. JTO BEIET K HEYJIOB-
JIETBOPEHHOCTH TOJI30BATENs, U KOMILJIEKC MPOTPAMM CUMUTACTCS 3aKa3-
YUKOM U ToJib30BaTeseM jaedekTHbIM. [Iponyck yacTu TpeOoBaHUN — HaU-
Oonee oObryHasi mpobaeMa cpean omuook TpedboBanuil. Ommodku Tpebdo-
BaHUN MOTYT Tak)Ke MPEJICTABIATh COO0M KOH(MIUKTYIOMNE TPEOOBAHUS B
cnenudukanu. MoxXeT TPOSIBISTHECS HEOMPEAETICHHOCTh TPeOOBaHUI —
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Takoil crocod (GopmynupoBaHus TPEOOBAaHMS, YTO Ja)K€ €CIU M HE KOH-
(GIUKTYEeT ¢ ApyruM TpeOOBaHUEM, OHO BBIPAKEHO HEIOCTATOYHO SICHO,
4TOOBI TMPUBECTH K E€IUHCTBEHHOMY, KOHCTPYKTHBHOMY PEIICHHUIO MpHU
pa3paboTke KoMIuiekca nporpamm. KoHeuHbli 0JIb30BaTENb YacTO HaA3bI-
BaeT 3TO OIIMOKOM, XOTSA Ha CaMOM JieJie 3TO BBIOOP KOHCTPYKTHBHOTO
pEIIeHUsI Ha OCHOBE HEMOJIHOTO WJIM HEOMPEIeTICHHOTO TpeboBaHus. MHO-
TOYMCIICHHBIE UCCIIE0BaHUs TTOKA3AIH, YTO OUWIUOKU mMPedosanuili mpyo-
Hee 6ce20 00HAapPYIHCUBAMb U 00POIHCE 6CE20 UCNDPABIAMD.

Ouwubxu npoekmupoeanus u papadomku mooyiei u KOMHOHEH-
Mmo6 KOMIUIEKCa IporpaMM OMpPENENsIOTCs MpolieccaMu MepeBojia 3adac-
TYIO0 HEOIPECICHHBIX U OOIIMX MOJOKEHUH, CACIIAaHHBIX HA CTAIUU CIIe-
nudukanuii TpedoBaHmil, B 00JIee TOYHBIC TEXHUYCCKUE OMMCAHUS CIICHA-
pHEB TOTO, KaK KOMITOHCHTHI MPOTPaMMBbI JOJDKHBI paboTaTh, K HUM OTHO-
CSITCH:

e CHUCTEMHBIE OIHUOKHU B MOAYJIAX U KOMIIOHEHTAX MPOTPaAMM;

e QITOPUTMHUYECKHUE OMIMOKK MOAYJIEH M MPOTPAMMHBIX KOMITIOHEH-
TOB;

e OIMOKM peanu3aiuu crenuukauii Moayeld 1 KOMIIOHEHTOB;

e TMPOrPaMMHBIC OIIMOKKM MOJYJICH M KOMIIOHEHTOB KOMILICKCA
Iporpamm;

e OMMMUOKK B IKCIUTyaTallMOHHOW U TEXHOJOTUYECKOW TOKYMEHTa-
[T MOJTyJIeH, KOMIIOHECHTOB M KOMITJIEKCa IIPOrpamMM.

VYObiBaHrue omMOOK B KOMIIOHEHTaX M KOMIUIEKCE MpOorpaMM U HH-
TEHCUBHOCTH UX OOHApY>KEHMsI B Mpoliecce pa3pabOTKH HE OeCTpeiesIbHO.
[Tocne TecTupoBaHUs W OTIAIKH B TEUCHHE HEKOTOPOTO BPEMEHHU WHTEH-
CUBHOCTb OOHapy»XeHUs Me(PEKTOB MPH CaMBIX KECTKMX BHEIIHHUX YCIIO-
BUSIX UCIIBITAHUN CHUKAETCS HACTOJIBKO, YTO KOJUICKTUB, BEIYIIUIN pa3pa-
OO0TKYy M TECTUPOBaHUE, IONAAACT B 30HY HEUYECMEUMETbHOCHIU K OUUD-
Kam U 603MOMCHbIM OmKazam ynkyuonupoeanus. IIpyu Takol WHTEH-
CHUBHOCTU OTKA30B BCIIEJICTBHE HUX PEJIKOrO MPOSBICHUS TPYIHO MPOTHO-
3UPOBATh 3aTPaThl BpEMEHH, HEOOXOIMMBIE 1T OOHAPYKEHUS OYepeIHON
ommOku. Co3maercs MPEACTaBICHUE O TMOJTHOM OTCYTCTBHHM CIyYalHBIX
NposIBJICHUN J1eEKTOB, O HEBO3MOXKHOCTU M OECUETbHOCTH MX MOUCKA,
MO3TOMY YCHJIMSI Ha TECTUPOBAHHUE COKPAIAIOTCS, U MHTEHCHBHOCTH 00-
HapY>KEHHUS OLIMOOK ele OOoJIbIIe CHMXKAETCS. DTOM MpeaeaIbHOM MHTEH-
CUBHOCTH OOHapyXeHUsI OTKa30B COOTBETCTBYET HapaOOTKa Ha OOHapy-
KEHHYIO OIHUOKY, MPH KOTOPOU HpeKpauiaemcs yayuuieHue XapaKkmepu-
CHUK RPOZPAMMHO20 KOMNJIEKca Ha dTanax OTIAIKHU WIIA UCTIBITAHHH.
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[Ipu cepuitHOM BBINYCKE MPOTPAMMHOI0 MPOAyKTa, Ojaromaps 3Ha-
YUTEJIbHOMY PaCUIMPEHHUIO BAPUAHTOB UCXOJHBIX JAHHBIX M YCIOBHUI KC-
ITyaTallu, BO3MOXHO B TEYEHWE HEKOTOPOTO BPEMEHU BO3PACTAHUE CYM-
MapHOU (IO BCEM JK3EMIUISIpaM CHUCTEMbl) MHTEHCUBHOCTH OOHapyXEHUs
ne(PeKToB M OMIMOOK. DTO MO3BOJISIET JIOMOJHUTEIBHO YCTPAHATh P Jie-
(GEeKTOB M TEM CaMbIM YBEJIMYMUBATH JUIUTEILHOCTh MEXKIY MPOSBICHUSIMU
OLIMOOK B MpoIlecce IKCIUTyaTauu. s OlleHKH 3TUX Moka3aresei kaye-
CTBa HEOOXOANUMBI OObEKTUBHBIC TAHHBIE O JMHAMUKE BBISIBJICHUS OIIHUOOK,
a Takke 00 YCHJIUSX, 3aTpaurBaeMbIX Ha UX OOHAPY)KEHHUE U YCTPaHEHHUE C
y4eToM 00beMa, THUpaXka U JPYTrux MapaMeTpoB CO3/1aBAEMOr0 MpPOrpaMM-
HOT'O MPOJIYKTAa.
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Jexuyun 1.2

OTAJIOHbBI U TPEBOBAHUA
IHPU TPOEKTUPOBAHHUU U ITPOU3BOIACTBE
KOMIVIEKCOB U KOMIIOHEHTOB ITPOI'PAMM

CucreMHBIE OCHOBBI Pa3pad0TKN TPEOOBAHUM
K CJI0KHBIM KOMILJIEKCaM MPOrpaMm

CnenuanucTsl 0 CO3JaHUI0 TPOTPAMMHOTO TIPOAYKTA 0014 CHbL NO-
Humams QynKyuu, 3a0a4u U Memoovl CO30AHUS CLOHCHBIX CUCHEM, TIO-
CKOJIbKY BO3HHUKAIOIIME MPOOJIEMbl YACTO SBJISIIOTCS PE3YyJIbTATOM pellle-
HUU, TPUHATBHIX PYKOBOIUTEIAMHU M pa3pabOTUYMKaMM MPOEKTa BCEU CHC-
TeMbl. T€XHOJOTUU MPOTPAMMHON MH)XEHEPUHU YaCTO SIBISIOTCA KPUTHUC-
CKUM (pakTOpoM NpH pa3pabOTKe CI0KHBIX BBIYHUCIMTEIBHBIX CHUCTEM. B
TOM COCTOHUT CJIOKHOCTb MPOTHO3MPOBAHUSI M OIEHKH WX CBOWMCTB, IO-
CKOJIbKY MHOT/Ia MOKHO U3MEPUTH XapaKTEPUCTUKHU TOIBKO MOJICUCTEM, U3
KOTOPBIX COCTOUT KOMIUIEKCHAasl cucTeMa. BrICOKkue TeMIlbl pocTa OCHOB-
HBIX PECYpPCOB ammapaTHBIX CPEACTB (MPUOIU3UTEIBHO HA TMOPSAOK KaxK-
JIbIE TISITh JIET) U COXPAHSIONIASCS MOTPEOHOCTh B YBEJIMUYEHUU UX UCIIOJb-
30BaHUSI CO CTOPOHBI PA3JIMYHBIX IOJb30BaTelel M chep NPUMEHEHUS
MIPUBOJIAT K HEOOXOAUMOCTU A0eK8AMHO20 COGEPULEHCINBOBAHUA MEXHO-
JIOZUTL CO30AHUA C/IOHCHBIX KOMNIEKCO8 NPOZPAMM.

Ocnoevl npoyeccos, coOCMaBIANOWUX HCUSHEHHOU YUK C/IOHCHBIX
MeXHUUeCcKUx cucmem, Co31aBacMbIX U MPUMEHSIEMBIX YEJIOBEKOM, OTpa-
xaetT cranaapt ISO 15288:2002 (cm. IIpunoxenue 1). IIpouecchl B gan-
HOM CTaHJapTe 0Opa3yrOT MOJHOE MHOXECTBO, U3 KOTOPOTO IMPEATPHUITHS
MOTYT KOHCTPYHUPOBATh MOJIEIM CUCTEM, COOTBETCTBYIOIINE MX MPOIYKIIHH.
CranaapT MOXeT ObITh MCIOJIB30BAH JJIsl BIOOPA, CTPYKTYPHU3ALUU U TIPU-
MEHEHHUSI YCTAHOBJICHHOM Cpe/bl B MHTEpPECax MPOM3BOJICTBA MPOAYKIIUU
IpU OIICHKE IPOEKTAa Ha COOTBETCTBUE 3asBJICHHOW W C()OPMUPOBAHHOMN
BHEIIIHEW cpefie. DTOT CTaHAApT YCTAHABJIMBAECT OCHOGbL 011 ONUCAHUA
mpeboeanuil K YyHKuuAM, npoyeccam u CeolUCmeam HcusHeHH020 UUK-
J1A CJIOHCHBIX cucmem, OnpeesieT MHOKECTBO JETaJbHO ONMpeeICHHBIX
MPOIECCOB, TPEOOBAHUN W COOTBETCTBYIONICH TEPMUHOJOTUU. BbIOpaH-



50 B.B. Jlunaes. Tecmupoganue KOMNOHEHMO8 U KOMNAEKCO8 NPO2PAMM

HbIE W3 HHMX MHOXECTBA IMPOIECCOB MOTYT OBITh MCIOJIB30BAHBI IS
YIPaBJICHUSI U OCYIIECTBJICHUS )KU3HEHHOTO IuKiIa cucteM. CtanaapT OT-
HOCUTCSI K MCKYCCTBEHHBIM TEXHUYECKHUM CHCTEMaM, KOTOPBIE CO3JaHbI
WK pa3pabaThIBAIOTCS YEIOBEKOM U COCHIOAM U3 CJ1eOYIOUUX KOMNO-
HeHmoeg: anmnapaTHOE OOECIIEUCHHE, MPOTrpaMMHBIE MPOAYKTHI, JIOJH,
MPOIECCHI, MPOLIEAYPHI, BHEIIHSS Cpela U NpUPOJIHbIE pecypchl. OCHOB-
HBIE TOJIOKEHMSI CTaHJapTa 1LIeJIeCO00pa3sHO yuumsleams npu opmupo-
6aHUU (YHKUUOHATIbHBIX MPEDOBAHUII K KOMRIEKCAM RPOZPAMM, VIC-
MOJIB3yEMBIM B CUCTEMax — puc. 1.4.

Tpebosanus k cucmeme NOJDKHBI ONIPEACIATh COBOKYITHOCTh padoT,
KOTOpas MO3BOJIACT B paMKaxX MPEANPUITUS U/UIU MPOEKTa ONTUMHU3ZUPO-
BaTh MPHUOBLIbL U YMEHBIIIATh PUCKH, BOSHUKAIOIINE BCJICICTBUE MPUHATHUS
MPOCKTHBIX PEHICHUH M OCYIIECTBICHUS COOTBETCTBYIOIIUX JCHCTBUM.
D1 paboThl 00ECNEUUBAIOT YCIOBUS NI TOTO, YTOOBI MPOMYKIMS ObLia
HY>)KHOM W TIOJIE3HOM, SKOHOMUYECKH BBITOAHOM, (DYHKIIMOHAIBHOM, Ha-
JIEKHOU, MPUTOTHON K 00CITY>KUBAHUIO, IIPOU3BOJICTBY M MCIIOJIL30BAHHUIO,
u oOjlajana JApyruMHM KadeCTBaMHM, HEOOXOJIUMBIMHU I TOTO, YTOOBI
YAOBJIETBOPUTH TPeOOBAaHMS KaK 3aKa3uMKa, Tak W mojib3oBaTens. OHu
TaKXe 00eCIeUnBaIOT YCIOBHS JIJIsI TOTO, YTOOBI MPOIYKIIUS COOTBETCTBO-
BaJla OXKUJIAHUSIM WJIM 3aKOHHBIM TpPEOOBaHUSIM OOIIECTBa, BKJIOUYasi 00-
e paxTopsl oOecreueHust 310POBbs, 0€30MaCHOCTH, HAJACKHOCTH U KO-
JIOTHH.

Ilenv npouecca onpedenenus u opmuposanus mpedosanuil 3a-
Kazyuka COCTOUT B (JOPMYITHUPOBAHUM TPEOOBAHUM K CHCTEME, BBITIOIHE-
HUE KOTOPBIX JIOJKHO OOECTICUYUTh (IYHKUUOHAIbHBIE 603MOMCHOCHIU,
HEOOXO/IMMBIE MOJB30BATENSAM CUCTEMBI U MHBIM 3aUHTEPECOBAHHBIM JIU-
11aM, B 3aJIaHHOM SKCIUTyaTallMOHHOM cpeje. JIoMKHBI OBITh OIMpe/eaeHbI
e CO3J]aHUsI 1 Ha3HAUYCHUS CUCTEMBbI, a Takke (PYHKIMU U 00JacTh ee
npuMeHeHus. Crenyer BbISIBUTH U 3a(UKCHPOBATh 3aUHTEPECOBAHHBIX
JIUIT WA UX TPYTIIBI, KOTOPBIE OYAYyT CBSI3aHBI C CUCTEMOM Ha MPOTSHKECHUU
BCETO KU3HEHHOI'O IMKJIA, a TAaKXKEe MX MOTPEOHOCTH U TOXKEIaHUs. DTU
JAHHBIC aHAJIM3UPYIOTCS M IPeoOpa3yroTcs B 001U HAOOp TpeOboBaHUM
3aKa34ynKa, OHU OMHMCHIBAIOT HEOOXOIUMOE TTOBEICHUE CUCTEMBI B MTPOIIEC-
C€ B3aUMOJICUCTBUS C IKCIUTYaTallMOHHOW CPe0il U COBOKYITHOCTh 00pa3-
IIOBBIX TOKa3aTesieil, MPOBEpKa Ha COOTBETCTBUE KOTOPHIM SIBIACTCS II€-
JIBIO TIPOIIeCcCa aTTECTALMU M TTO3BOJISIET MOATBEPIUTh, YTO CUCTEMa OTBE-
YaeT 3asBJICHHBIM TPEOOBAHUSIM.
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Imanonvt u mpedosanus npu NPOEKMUPOBAHUU U NPOU3EOOCHI-
6€ KOMNeKCO08 U KOMNOHEHM 08 NPOZPAMM OO0JIHCHBL 6KNIOUAMb:
- CHCTEMHBIE OCHOBBI Pa3pa0OTKU TPEOOBAHMM K CIIOKHOMY KOM-
IJIEKCY MPOrpaMM:
e (DyHKIMH, 331a41 U METOJIbI CO3aHUS CIIOKHBIX CUCTEM;
e Tpoliecc onpeaeneHus u GopMUPOBAHUS TpeOOBaHUH 3aKa3-
YUKa K CHCTEMAaM;
e ompeaeneHus: 0COOCHHOCTEH BHEUTHEH CPEeIbl CHCTEM;
® [IpOLIECCHl TPOEKTUPOBAHUS APXUTEKTYPbI CUCTEM;
® JCXOJHbIE IPOEKTHBIE JaHHbIE U TPEOOBAaHUS K IPOIPAMMHO-
My NPOAYKTY;
- (Qopmanu3anMi0 3TaJOHOB TPEeOOBAaHMI M XapaKTEPUCTUK K
KOMILJIEKCY IPOrpaMM:
® DTAJOHHBIN — 0a30BbII MacITad MPOEKTa KOMIUIEKCA TIPO-
rpaMm;
e Habop GyHKIUH, KOTOPHIM HEOOXOAUMO peau30BaTh, pa3-
Mep, CI0)KHOCTh KOMILJIEKCA MPOTrpaMM;
® pECypChl, KOTOPbIE MOKET MPEJOCTABUTH 3aMHTEPECOBAHHBIN
3aKa34MK WK OyIylIuil MOIb30BaTeNlb KOMIUIEKCA IPOTrPaMM;
® BpeMs, KOTOPOE MOXKET OBITh BBIJIEICHO HAa CO3JaHUE KOM-
IUIEKCa IPOrpamm;
® [EJOCTHBI KOMIUIEKC 3TAJIOHHBIX TPEOOBAHUM K (PYHKIUSAM,
XapaKTepUCTUKAM, apXUTEKTYpe U KaueCTBY MPOTPAMMHBIX
KOMITOHEHTOB M KOMIUIEKCA OT 3aKa34MKa WIA IPOrPaMMHOIO
MEHE/Kepa MIPOEKTa;
- (hopmupoBaHue TpeOOBAaHUI KOMIIOHEHTOB U MOJyJIEH ITyTEM
JAEKOMIO3UINU (PYHKIUH KOMIUIEKCOB ITPOrPaMM:
¢ QYHKIIMOHATBHYIO IEKOMITO3UIIUIO KOMIUIEKCOB MTPOTPAMM;
e TpeOOBaHUSI CTPYKTYPUPOBAHUS APXUTEKTYPbl KOMILJIEKCOB,
KOMITOHEHTOB M MOJyJIEH MTPOTpamm;
¢ YHU(UKAIMIO apXUTEKTYPhl U UHTEP(PENCOB MOYJIEH, KOM-
IIOHEHTOB M KOMIUIEKCOB IIPOIPaMM;
e 00IIME CBOMCTBA B3aMOICHCTBUSA KOMIIOHEHTOB UEpapXuye-
CKHX CUCTEM;
® PErjJaMEHTUPOBAaHUE PA3MEPOB MOAYJIEH W MPOrpaMMHBIX
KOMITOHEHTOB;
® pacHpee’IeHUE U YCTaHOBJIEHUE OTBETCTBEHHOCTH CIIelMa-
JIMCTOB 3@ KaY€CTBO U CPOKH CO3JaHUS MOAYJIEH U KOMIIOHEH-
TOB.

Puc. 1.4
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B cooTBeTcTBHM ¢ IPUHATON MOJIUTUKON IPEATPHUATHS U/ WA TIPOCK-
Ta UL onpeodesieHus mpedoeanuil K cucmeme NOJLKHBI OCYIIECTBISATHCS
cedyrwuiue 6azosvle 0eicmeus:

e uACHTU(UKAIMSA 3aMHTEPECOBAHHBIX JIUI[ WX TPYMIH, UMEIOIINX
3aKOHHBIA HHTEPEC K CUCTEME B TCUEHUE €€ KUIHCHHOTO IIUKJIA;

e OIPEIECIICHUE OTPAHUYCHUN CHCTEMHBIX PEUICHUW, KOTOPBIE SB-
JSIFOTCST HEM30€KHBIM CJIEACTBUEM CYLIECTBYIOIIMX COTJIAIICHUM, yIIpaB-
JICHYECKUX WU TEXHUYECKUX PEIICHUM;

e YCTAHOBJICHHE MacIITaba u TpeOyeMbIX peCypCcoB ISl peaiu3aluu
CHUCTEMBI;

e OMNpE/CIICHUE MPEACTABUTEIHLHOIO Habopa MOCIeI0BATENbHBIX
JIEUCTBUM NJIs1 MACHTU(DUKAUKA BCEX TPeOyeMbIX (YHKIIMOHAIBHBIX BO3-
MOKHOCTEH, KOTOPbIE OTBEYAIOT IMPEANOJaracMbiM CIECHAPUSM W BHEII-
HUM CpellaM NPUMEHEHUS, PYHKIIMOHUPOBAHUSI U COMTPOBOKICHUS CUCTE-
MBI;

e ONpPEEIICHUE B3aUMOJICHCTBUS MEXKAY MOJB30BATEIISIMA U CUCTE-
MOM;

e AHAIMU3 IIOJHOTBI U KOPPEKTHOCTH MHOXECTBA YCTAHOBJICHHBIX
TpeOOBaHUM K CUCTEME;

e crneuu(pUIMPOBAHUE SKOJIOTUYECKUX, MEIUIIMHCKHUX, O€30MacHO-
CTH U JPYrux TpeOOBaHMUI 3aKa3unKa, UMEIOIINX OTHOIIECHUE K KpUTHYEe-
CKUM MOKA3aTeJIsIM NPUMEHEHHS] CUCTEMBI,

e pazpelieHue MmpodsieM W KOH(MIUKTOB, BOZHUKAIOIIUX B CBSI3U C
omnpejieieHeM TpeOOBaHUM K CUCTEME;

e JIOBEJICHUE JI0 CBEJICHUA COOTBETCTBYIOIIUX 3aMHTEPECOBAHHBIX
JUIL Pe3yJIbTaTOB aHaliM3a TPEOOBAHMM JJIsI MOATBEPKACHUS TOTO, YTO UX
NOTPEOHOCTU U OKHUAAHUS ObUIM MOHSTHI U KOPPEKTHO OTPAXKEHBI B TPeE-
OOBaHMIX;

e JIOKyMEHTHUPOBaHUE TPeOOBaHWI 3akazuuWka B opme, mpuemsie-
MOU JUIsl yIpaBieHus: TpeOOBAHUSIMU B TEUCHHUE KU3HEHHOTO IIMKJA CHC-
TEMBI.

B cocTaB 3aMHTEpPECOBAHHBIX JIMI] MOTYT BXOJUTh: 3aKa3UUKH; MOJIb-
30BaTeNN; MPEANPUATHS, 3aHUMAIOIIUECS COMPOBOXKICHUEM; pa3padOTUn-
KH; TIPOU3BOJUTENH, MOCTABIIUKNA U TIOKyMaTenu. TpeboBaHus 3aKa3unKa
MOTYT BBIPAXaTbCS 6 (hopme nompedHOCHmeEll, ROHCETAHUN U 0ZPaAHUYe-
Huii. OHU BBIPAXAIOTCS B BUJE MOJEIIECH, OPUCHTUPOBAHHBIX HA LEIUA U
HAa3HAYCHUE CHUCTEMBI M OIKCHIBAIOIINX CHUCTEMY B KOHTEKCTE BHEIIHEW
cpenbl U ycinoBuil GyHKIIMOHUpOBaHUs. ClieHapuu MTPUMEHEHUS] CUCTEMBI
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JIOJIKHBI MCTIOIB30BAThCS JJIsl aHalu3a ee (PYHKIIMOHUPOBAHUS B 3aJIaHHOU
cpelle C LIENbI0 GblAGAeHUA MPefosaHuil, KOTopbie (HOpMAIbHO MOTIHU
OBITH HE 3a/1aHbl 3aKa3YMKOM, HAIpUMEp, IOPUINICCKUE U COIUAIbHBIC
oOs3aTenbcTBa. Takke clieayeT aHalM3UpoBaTh COIMAIBLHOE BO3JECHCTBUE
OpraHu3aliy Ha MOJb30BaTelel, KOTOPhIE MOTYT MOBJIUATH HA UCIOJIB30-
BaHME CHCTEMBI WIH CIAEPKUBAThH MpoIecC ee mpoekTupoBanusa. CtaHaap-
ThI ¥ TIpaBUJia JOJKHBI UCIIOIB30BAaThCS JIJISl OnpedesieHus 0cobeHnocmell
6HeutHell cpedbl CUCEMDL:

* APXUTEKTYpPHl U PECYpCOB ammapaTypbl BBIYUCIUTEIBHON CHCTE-
MBI;

e pabouyux MECT, BHEIIHEH Cpellbl U MUHCTPYMEHTOB BHU3yallU3alliH,
B TOM UYHKCJI€ UCIOJIB3YEMOI'0 BCIIOMOTATEIBLHOTO 000PYAOBaHUS;

e HOPMAJIbHBIX, HCOOBIYHBIX M UYPE3BBIUAMHBIX CUTYyaIui (yHKIIHO-
HUPOBAHUS CUCTEMBI,

e Habopa, oOy4YeHUs U pa3BUTHUS ONIEPATOPOB U MOIH30BATEIICH;

e (U3BHYECKHX, YMCTBEHHBIX M HAYUYHBIX CIOCOOHOCTEH MOJIb30Ba-
TEJIEH.

Crnenyer uaeHTU(UIMPOBATH Yrpo3bl OE30MACHOCTH M, €CIH OHHU
UMEIOTCS, TO YCTAHABIIUBAThL MPeOdoeanus u (YHKyuu no odecneyeHuro
be3onacnocmu npumenenus cucmemsl. Croia OTHOCATCS PUCKH, CBSI3aH-
HBIE C TporeccaMu (YHKIIMOHUPOBAHUS U COMPOBOXKIICHHUS, 3JOPOBbEM U
0€30MacHOCThI0, YTpo3aMU COOCTBEHHOCTH W BHEITHUMH BO3JCUCTBUSIMU
(ctangapt IEC 61508). Heobxonumo ycTaHaBivBaTh TpeOyembie (yHK-
IIMY TIOBBIIICHUSI 0€30MaCHOCTH, BKJIIOUasi CMSITUCHUE U COKpAIlCHUE PHUC-
KOB, CChUIAsCh Ha COOTBETCTBYIOIIME CTAHIAAPTHI U YTBEPKIACHHBIC IMPO-
(eccuoHalIbHBIE TIPABWIIA B CITydae UX MPUMEHUMOCTH.

Ananusz Koppekmuocmu c@opmuposanuvlx mpedosanuil K cucme-
Me U NpPOZPAMMHOMY RPOOYKHLY BKIIIOYAET BBISBJICHHE M UACHTH(UKA-
IIUI0 MPOTUBOPEYMBBIX, MPOMYIIIEHHBIX, HETIOJHBIX, HEOJHO3HAYHbIX, HE-
JIOTUYHBIX WM HENPOBEPSIEMBIX TpeOOBaHMII; pacCTAHOBKY MPUOPUTETOB
U paszpelieHue mnpobiaeM, BO3HUKAIONIUX B CBS3HM C OINpeesieHueM Tpedo-
BaHul (cM. puc. 1.4). Croga xe oTHOCATCSI TpeOOBaHUS, KOTOPHIE HE MOTYT
OBITh peaiM30BaHbl WM KOTOpBIE HelenecooOpa3sHo peann3oBbiBaTh. He-
00XO0JIUMO JIOCTUTATh COTJIAIIEHUSI COBMECTHO C 3aMHTEPECOBAHHBIMU JIH-
[[aMU IO PElICHUSIM, KacaroIUMCs MPOTUBOPEUUBBIX, HELIENECO00pa3HbIX
U HEOCYIIECTBUMBIX TPEOOBaHUM, yCTaHABINBAThH, YTOOBI UX TPEOOBAHMS
OBLITN KOPPEKTHO OTKOPPEKTUPOBAHBI.
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[lens mpoliecca aHanu3a TPEeOOBAHUN COCTOUT B IMPeoOpa3oBaHUU
NOoTpeOHOCTEeN 3aKa3urKa, BRIPAKEHHBIX B BUJIE MOJIH30BATEIBCKOTO TIPE/I-
CTaBJICHUS O CUCTEME, B hopmanuzoeannvle YYHKUUOHAIbHbBIE B0O3MOIHC-
Hocmu. B XoJe 3TOro mpoiiecca JI0JKHO CO3/1aBaThCsl YETKOE MPECTaB-
JeHue o Oyxayiiei cucreme, Kotopas OyJeT YIAOBIETBOPATh TPEOOBAHUSIM
3aKa3udKka U HE TOTpeOyeT CHeNHaTbHBIX MEPOIPHUATUA B CBSI3H C €€
NpaKkTUYECKUM MpUMEHEHUEeM. B pesynbrate ompenensercsi KOMILIEKC
OIICHUBAEMbIX TPeOOBaHUU, KOTOPHIE 3aJal0T, C TOUKHU 3pPEHUS pa3padoT-
YuKa, KaKUMH (PYHKIHUSIMH M XapaKTePUCTHUKAMU JOJDKHA 00J1alaTh CHC-
T€Ma M KaKMMH JOJKHBI OBITh MX 3HAYCHMUsI, YTOOBI yIOBJIECTBOPUTH TpE-
OOBaHMSM 3aKa3uuka. B pe3ynbTaTe ycneutnozo ocywiecmenenua ananu-
3a mpedosanuil NOIXKHbBI POPMaTU30BATHCA:

e TpeOyeMble XapaKTECPUCTUKHA, CBOUCTBA, (YHKIIMOHAJIbHBIC U IKC-
IUTyaTaliMOHHbIE TPEOOBAHUSI K CUCTEME;

e OrpaHWYCHUS, BIMSIIONIME HA APXUTEKTYPHOE MPOCKTUPOBAHUE
CUCTEMBI, a TAaK)K€ Ha CPEJICTBA €€ peaau3alluu;

e CIOCOOBI, C MOMOIIBIO KOTOPHIX OOECHEUMBAIOTCS 1EIOCTHOCTD
CHUCTEMHBIX TpeOOBaHUM, MOTPEOHOCTEN 3aKa3urMKa U B3aUMHOE COOTBET-
CTBHUE MEXKYy HUMH,

e OCHOBa JJIs1 BepUPUKAIIMU KOMILJIEKCAa CUCTEMHBIX TPEOOBaHMIA.

Ilenvy npouecca npoekmuposanus apxumexmypvbl CUCHEMbL CO-
CTOUT B CHHTE3€ CTPYKTYPHBIX PEIICHHH, KOTOpbIe OBl YJIOBIECTBOPSIIU
CUCTEMHBIM TpeOoBaHUsAM. OHU OMpPEIETAIOTCS HA OCHOBE TPEOOBAaHUMN K
Ha0Opy CHUCTEMHBIX KOMIIOHEHTOB, W3 KOTOPBIX KOMIIOHYETCS CHCTEMA.
KoHkpeTHbIE TpeOOBaHUS SBIISIFOTCS OCHOBOM JJisi Bepu(HUKany peaan3a-
IIUA CUCTEMBI U ISl pa3paOOTKHU CTpaTeruii KOMIUJICKCUPOBAHHS U BEPU-
¢uKanuM KOMIIOHEHTOB. B pe3yibTaTe MPOEKTUPOBAHUSI APXUTEKTYPbI
CHUCTEMBI JOJIKHBI:

e YCTaHABJIMBATHCS MOPSAOK, B COOTBETCTBUU C KOTOPHIM BBITIOJTHS-
€TCSl IPOCKTUPOBAHUE APXUTEKTYPHI;

e 33J]aBaThCSl peaqu3yeMblii HA0Op (YHKIIMOHAIBHBIX, CUCTEMHBIX
KOMITOHEHTOB, KOTOPBIE yIOBJICTBOPSIOT TPEOOBAHUSAM, MPEABSIBIIEMBIM K
CUCTEME;

e OmpenensaTbCs TpeOoBaHUS K HHTepdericaM KOMIIOHEHTOB U C
BHEIIIHEH Cpe1oi P MPOSKTUPOBAHUHN aPXUTEKTYPhl CHCTEMBI;

e YCTAHABJIMBATHCS CBSI3b MEXY MPOCKTUPOBAHHEM APXUTEKTYPhI
Y CUCTEMHBIMH TPEOOBAHUSIMU;
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e OMpEACITHCS OCHOBA i BepudUKauu TpeOoBaHUN K (YHK-
IMOHAJIbHBIM, CACTEMHBIM KOMIIOHEHTAaM;

e YCTaHaBJIMBATHhCS OCHOBA KOMIUIEKCHPOBAHUSA CHUCTEMHBIX KOM-
MIOHEHTOB PA3HbIX BHUJIOB.

[Ipyu npoeKTUPOBAHUM APXUTEKTYPHI CICAYET onpedensims U 3a0a-
6amv NpPou3zeo0Hbvle mMpedoeanusn s onvcaHus (yHKIMOHAIBHBIX U
IKCIUTyaTallMOHHBIX TpeOOBaHUM, (PYHKIMOHAIBHBIX BO3MOXHOCTEH U
CBOMCTB, TpeOOBaHUM K MOTOKaM JIaHHBIX B COOTBETCTBUM C JIOTMYECKOM
apxutekTypoi. Omnpenenenus TpeOOBaHUM 3aKka3zuuka, aHaiIM3a TpeOOBa-
HUW Y TPOEKTUPOBAHUS APXUTEKTYPhl PEKYPCUBHO MPUMEHSIOTCS IS 10-
CJI€OBATEJIbHOM JeTaau3alu CUCTEMHON apXUTEKTYpPhI A0 TEX MOp, MOKa
KOMITOHEHTBI HE MOTYT OBITh CO3/1aHbl, IPUOOPETEHBI, TOBTOPHO HCIOJIb-
30BaHbl WJIK MOCTPOEHBI IMYTEM HCIOJIb30BaHUS MOAXOJAIIETO CTaHIapTa
pa3paboTKu, HanpuMep, Takoro, kak ISO 12207 oaa npozpammmuvix Kom-
nonenmoeg. Cnenyrwoinie (HakTopbl JOJKHBI YUUTHIBATHCS IS JOCTHKE-
HUs HauOojee 3PHEKTUBHOTO, SIKOHOMUYECKH BBHITOJHOTO M HAJIEKHOTO
83aumooelicmeus uei06eKka ¢ MauuHou:

e OrPaHUYECHHBIE BO3MOKHOCTH YETIOBEKA;

e OrpaHUYCHUS, OOYCIIOBJIICHHBIC JCUCTBUSIMU YEIOBEKA, KOTOPHIC
MOT'YT IPUBECTHU K aBapUNHON CUTyalluH, a TAKKE OTPaHUYEHUS, O0YCIIOB-
JIEHHBIEC TEM, KaK MOXET MOBJIUSATh HA CUTYAIUIO MTOCIEA0BATEIBHOCTD Ye-
JJOBEUECKHX OITNOOK;

e MHTErpalus YeJIOBEUECKUX BO3MOXHOCTEW B CUCTEMY U €€ (yHK-
MOHUPOBAHUE.

HeoOxoaumMo ycTaHaBiIMBaTh CTOMMOCTHBIC, TEXHUUYECKUE M Bpe-
MEHHBIE PUCKU, CBSA3AHHBIC C PEIICHUSMHU O pa3paboTke, MOAU(DUKAIINU
WM 3aKylKe KOMIIOHEHTOB. CJEQyeT OLIEHWBATh AJIbTEPHATHUBHBIE MPO-
€KTHBIC PEIICHUS, MOJICIUPYSI UX C TOW CTENEHbIO JeTallM3alluu, KOTOpas
MO3BOJISIET CPABHUBATH CHEHU(PUKAIIUA TTO TAKUM BBIPAXKEHHBIM B TpeOO-
BaHMX 3aKa34MKa KPUTEPUSIM, KaK XapaKTEPUCTUKU (DYHKIITMOHUPOBAHUS,
CTOMMOCTb, 3aTpaThl BPEMEHHU U pUCKHU. OnpenesieHus: T0IKHbBI ITPOU3BO-
JIUTHCS C TON CTETEHBIO ACTaTU3AIUU U KOHTPOJISI, KOTOpasi COOTBETCTBYET
CO3/IaHHI0, UCTOJIb30BAHUIO U 00eCneyueHu0 4e10CmHOCHmU CUCHIEMDL.

Hcxoonvie npoekmuvile 0oannvle U mpedosanus K MpoOrpaMMHOMY
MPOAYKTY, BKJIIOYasi YCTAaHOBJICHHBIC 3aKOHOJATENbHBIE W PETJIaMEHTH-
pyIoIKe HOPMaTHBHBIE TPEOOBaHMS, TOJDKHBI ObITh O(DOPMIICHBI JTOKY-
MEHTAJIbHO, @ WX BBIOOp MPOAHAIM3UPOBAH TOCTABIIMKOM Ha aJeKBaT-
HOCTh. Crnendukanuio TpeOOBaHUM JOJDKEH MPEACTaBUTh MOTPEOUTEIb-
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3aka3zyuK. OIHAKO MO B3aMMHOMY COIVIACHIO €€ MOXET MOATOTOBHUTH IO-
CTaBIIMK-Pa3pabOTUUK B TECHOM COTPYJHUYECTBE C MOTpeOUTENEM ISt
MPEIYNPEKACHAN PA3HOIVIACUM ITyTEM, HATPUMEDP, YTOUHECHUS ONpPENETIE-
HUU TEPMHUHOB, OOBSICHEHHUS MPEANOCHIIOK U 000OCHOBaHHUS TpeOOBaHUM.
Tpaccupoeéka mpedosanuii K cucmeme OJKHA 00ECIIEUNBATh CBSI3b Me-
KOy TpeOOBaHUSAMHM U OTCICKHBAHUE MOTPEOHOCTENW MCTOYHUKOB TPeOO-
BaHui. TpaccupoBka sBIIETCS (yHIAMEHTAIBHONW OCHOBOM IPOBEICHHS
aHaju3a BJIMSHUS NPU U3MEHEHUU TPeOOBaHUMW, TOMOTasl MPEICKa3bIBAThH
s deKxT OT BHECEHHS TaKUX U3MeHeHU. HemoHble, TBYCMBICIEHHbBIC WIIN
IPOTUBOPEUMBBIC TPEOOBAHUS TOHKHBI OBITH IPEAMETOM YPETYIHUPOBAHUS
C 3aMHTEPECOBAHHBIMU JIMIIAMU, OTBETCTBCHHBIMH 34 UX MPEAbSIBICHUC.

JIJ1s1 KOHKPETHOTO KOMIUIEKCa MporpaMM JTOMUHHPYIOIIHE TpeboBa-
HUS BBIICIIAIOTCS U ONPEAEISAIOTCS €r0 PYHKUUOHATbHBIM HA3ZHAYUCHUEM.
[Tporpammsbl i1t 9BM kak 0OBEKTHI MPOCKTUPOBAHUS, Pa3pabOTKH, UC-
NBITAHUN W OLIEHKH Ka4eCTBA XapPaKTEPU3YIOTCS B KU3HEHHOM LIHUKJIIE CJIE-
OYIOIAMUA 0000Ui€HHBIMU XAPAKMEPUCHUKAMU:

e TPOOJIEMHO — OPUEHTUPOBAHHOM OOJACTHIO MPUMEHEHUS, TEXHU-
YECKHUM U COLMAIbHBIM Ha3HAYEHUEM ITPOTPAMMHOTO KOMILIEKCA;

e KOHKPETHBIM KJIACCOM M HAa3HAUYCHHUEM pelIaeMbIX (PYyHKIIMOHAb-
HBIX 33J1a4 C JOCTAaTOYHO OINpPEAEIEHHON 00JIacThi0 MTPUMEHEHHS COOTBET-
CTBYIOIIIMMH KBAUTHU(UIIUPOBAHHBIMHU MOJIB30BATEIISIMU;

e MacmTabOM M CJIOKHOCTHIO KOMILIEKCA MPOTrpaMM U 0asbl JlaH-
HBIX, PEIIAOIIEH EINHYIO LEJIEBYIO 3a7a4y CUCTEMBI;

e APXUTEKTYpPOH KOMILIEKCA TporpaMM U 0a3bl JaHHBIX;

e HEOOXOJUMBIMU COCTAaBOM U TPeOYEMBbIMU 3HAUCHUSIMH XapaKTe-
PUCTHK KauyecTBa (PYHKIIMOHUPOBAHUS MPOrpaMM U BEIUYMHOMN JIOMYCTH-
MOTO yIiep0a — pucKa 1u3-3a HeJJOCTaTOYHOT'O X KaueCTBa;

e COCTaBOM IMOTPEOUTENIEN XapaKTEPUCTUK KOMIUIEKCA MpPOrpaMm,
JUISl KOTOPBIX BaXKHBI COOTBETCTBYIOIINE aTPUOYThHI KAUeCTBA;

e KOMIUIEKTOM CTaHAapTOB U UX COJEpKaHUs, KOTOPBIE 1EIeC000-
Pa3HO UCIOJb30BaTh IPU BHIOOPE TEXHOJIOTHH U XapaKTEPUCTUK KOMILIEK-
ca mporpamm;

e pCEaJIbHBIMU OIPAHUYEHHUSIMU BCEX BHUJIOB PECYPCOB MPOEKTA;

e CTEIEHBIO CBSI3U PEIIAEMBbIX 33/1a4 C PeajbHbIM MacIITadOM Bpe-
MEHU WU JOMYCTUMOM JUINTEIBHOCTHIO OKUAAHUS PE3YJIbTAaTOB PELICHUS
3a/1ad4;

e IIPOTHO3UPYEMBIMHU 3HAYCHUSMU JJIUTCIBHOCTH IKCIUTyaTalluyd U
MEPCHEKTUBOMN CO3IaHUSI MHOYKECTBA BEPCUM MMPOTrPAMMHOIO IMTPOAYKTA;
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e MPEANOJATAEMBIM THUPAXOM IPOU3BOJCTBA U NPUMEHEHUS KOM-
IJIEKCa MPOTPaMM;

e CTENEHBIO HEOOXOIWMOW JOKYMEHTHPOBAHHOCTH MPOTPAMMHOTO
IPOAYKTA.

Ucxonubie TpeOOBaHUSI K KOMIUIEKCY MPOTpPaMM MOTYT OBITh MPEI-
CTaBJICHBI U COTJIACOBAHBI B cocmase cneyudurkayuu éceii cucmeml. Ec-
JY OPOTPaMMHBIN MPOIYKT HYXKIAETCs BO B3aMMOJAECHCTBUU C JIPYTUMU
MPOTPAMMHBIMHM WJIM allapaTHbIMU MPOJYKTaMU, TO B cCHelUudUKAIINU
TpeOOBaHUMN JOJIKHBI OBITh OTOBOPEHBI HEMIOCPEICTBEHHO WM TIPU TTOMO-
1M CCHUIOK MHTEp(ENChl MEXy pa3padaThIBAEMbIMU U JAPYTHUMU MIPUME-
HSEMBIMU MIPOAYKTaMHU. B 3TOM ciiy4ae JOJKHBI ObITh pa3paboTaHbl MPO-
HeAyphl, 00ECIeUnBAIOIINE YETKOE pacnpedenenue CUuCHmeMHbIX mpeoo-
6aHUIl MEXKy allapaTHbIMU U MPOTPAMMHBIMUA KOMIIOHEHTAMH, a TaKkKe
COOTBETCTBYIOIINE crienupukanu uHTepdeicoB ¢ BHeNIHEN cpenoi. [Tpu
3aKAI0YeHUU KOHMpaKkma cneyuguxayus mpedosanuil Moxer ObITh OI-
pezdesneHa He MOJHOCThI0, OHA MOXET ObITh J0paboTaHa B XOJE peann3a-
[[UU MIPOEKTA U YTOYHEHBI:

e TpeOOBaHMs K BXOAHOW MHPOPMAITUU:

e MCTOYHUKHU MHPOPMAIIUU U UX UACHTUPUKATOPBHIL;

e TIEpEYEHb W OMNHUCAHHWE BXOJIHBIX JAHHBIX (HUJICHTU(UKATOPHI,
(dbopMBI IpeICTaBIICHHS, PETIIaMEHT, CPOKH M 4acTOTa MOCTYIJICHHUSA);

e TIEpEYEHb W OMHUCAHHE CTPYKTYPHBIX €AWHUI] UH(OPMAIIMU BBI-
XOJIHBIX COOOILEHHUI WM CChUIKA HAa JOKYMEHTHI, COAEPIKAINE ITH JIaH-
HBIE;

e OIHMCAHUE U OLICHKA NMPEUMYIIECTB U HEJOCTATKOB pa3paboTaH-
HBIX aJbTEPHATUBHBIX BAPUAHTOB (DYHKIIUA B KOHLIEHIMUA CO3JaHUS IMPO-
€KTa;

e 000CHOBaHHE BbIOOpA ONTUMAIBHOTO BapraHTa TPEOOBAHUMN K CO-
JEpKaAHUIO U TpUOpPUTETaM (PYHKIIUM KOMIIOHEHTOB;

e o0mwue TpeOoBaHUA K CTPYKTypE, COCTaBYy KOMIIOHCHTOB M WH-
Tepdeiicam ¢ BHEUIHENH Cpeoi.

dopmanu3anus 3TAJTOHOB TPEOOBAHUN U XaPAKTEPUCTUK
KOMILJIEKCA POrpaMm

HedopmanbHbiii 101X0/1, TPUMEHSIONIUNHCS K TTOCTPOCHUIO MPOCTHIX
IporpaMm, HEJIOCTATOYEH JJid pa3padOTKH OOJBIIMX KOMILUIEKCOB MPO-
rpaMM. CTOMMOCTB ammapaTHBIX CPEICTB ITOCTENEHHO CHUYKAETCS, TOTIA
KaK CHOUMOCHIb RPOZPAMMHBIX NPOOYKHIO8 CHIPEMUMETbHO 803PACMA-
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em. BOo3HUKIIAa HEOOXOJIUMOCTh B HOBBIX TEXHOJOTHSIX M METOJAaX YIpaB-
JI€HUSI KOMIUIEKCHBIMU MPOEKTAMH MTPOU3BOCTBA KPYITHBIX MPOrPAMMHBIX
MPOJIYKTOB. DTO SIBJISICTCS OJHOM W3 NMPUYUH BO3HUKHOBEHHS MPOOJIEM
pHu pa3paboTKe CIOKHBIX MPOTPAMMHBIX MPOIYKTOB, KaK U TO, YTO MHO-
rue MOpeANpUsTHS, 3aHUMAIOIIUECS WX MPOU3BOJACTBOM, HE YJCISIOT
JOJDKHOTO BHUMaHUS d(PHEKTUBHOMY MPUMEHEHUIO COBPEMEHHBIX METO-
JI0OB U CTaHAApTOB, pa3pabOTaHHBIX B MPOrpaMMHON MHKeHepuu. Crenuya-
JUCTHI IOJIKHBI IOHUMATh, YTO OHU pabOTAIOT B OPraHU3aAlMOHHBIX U (U-
HAHCOBBIX PaMKax 3aKJIIOUYEHHBIX KOHTPAKTOB M HIIYT PEUICHHE MOCTaB-
JIEHHOW TIEpEe]] HUMU 3aJ1a4d € yYeHmoM YCa08Ull U mpedosanuii 002060pa
Ha cucmemy.

[Ipuctymass K NPOEKTUPOBAHHUIO M MPOU3BOACTBY CIIOKHOTO KOM-
mJieKca mporpamMm, HEOOXOJIUMO MPOU3BECTH PEATUCTUUHYIO OIIEHKY pe-
CYpCOB TPOEKTa, BBIJEJICHHOTO BPEMEHW M TOCTABJICHHBIX IEleh. OTH
(bakTOpsl COBMECTHO OIPEACIAIOT «IMATOHHBLL — 0A308blil MaACUIMAady
npoexkma CleAyOIUMHI XapakTepucTukamu (cM. puc. 1.4):

e HAO0OPOM (PYHKIIMI, KOTOPHIA HEOOXOAUMO peaiu30BaTh U MPE-
CTaBUTH JJIS yIOBJIECTBOPEHUS TOTPEOHOCTEN 3aKa3urKa U MOJIb30BaTeeH
KOMILIEKCa Iporpamm (pa3Mep, CI0KHOCTh KOMIUIEKCA);

e pecypcamu, KOTOPbIE MOXET MPEJOCTABUTH 3aUHTEPECOBAHHBIM
3aKa34uMK WJIA OYIyIIMH IMOJh30BaTeb KOMIUIEKCA Mporpamm (OrIKET,
KBaJTU(UKAIUs CTIEIMAINCTOB, KA4€CTBO TEXHOJIOTHN);

e BpPEMEHEM, KOTOPOE MOXKET ObITh BBIJICJICHO HA CO3JaHUE KOM-
IJIeKca MporpaMm.

Habop ¢byHKIIMOHATBHBIX BO3MOKHOCTEH, KOTOPBIN MpeAnoiaracTcs
CO3/aTh, SBISETCA OCHOBHOI Yeabl0 KOMILIEKCA MPOrpaMM U 0OBIYHO, €c-
TECTBEHHO, OTPAHUYEH BPEMEHEM M JIOCTYIIHBIMM pECypcamu. OTH JiBa
dbakTopa B HEKOTOPOU CTENEHW B3aUMOCBSI3aHbl, U BpeMsl pa3pabOTKH MO-
XKET YBEIWYMBATHCS MPHU HENOCTATOUHBIX pecypcax. OIHAKO HE Bceraa
YBEIIMUEHUE PECYPCOB MO3BOJISIET COKPATHTh BPEMSI CO3[aHUS CIOKHOTO
KOMIUIEKCa mporpamMm. Jlns pemieHuss 3Toil mpoOjieMbl HEOOXOAUMO
ynpaenenue macuimadom NpoeKTa KOMIUIEKCA MPOTPaMM U COTJIaCOBAaHUE
BCEX U3MEHEHUN pa3pabOTYMKOB U 3aKa3YMKOB.

Bpemsa unu oonycmumasn onumensHocme pazpadomku SBISIETCS HEBOC-
HOJIHUMBIM PECYPCOM. DTOT pecypc Bce OOIblIe OnpeaeniseT TpeOoBaHUs K Ka-
YECTBY KOMIUIEKCOB MPOrpaMM B MPOLECCE WX PA3pabOTKU U COMPOBOXKICHUSI.
Kectkue TpeOoBaHMs 3aKa3YMKOB K CPOKAM peaTi3alliy IIPOEKTOB €CTECTBEHHO
OrPaHUYMBAIOT Pa3pabdOTYMKOB U HCIBITATENCH. YBEIMYCHUE YKWCIIA TIPUBJIIC-
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KaeMBIX JJIsl ATOTO CIEIUAIMCTOB TOJIBKO B HEKOTOPBIX IMpEAeiaxX MO3BOJISET
YCKOPSITH pa3pa0oTKy. PaiukanbHbIi cIOCO0 yBETMUEHUS PealbHBIX 3aTpar Ha
pa3pabOTKy Y UCIIBITAHWSI B OTPAaHUYCHHOE BPEMsI COCTOMT B CUCTEMATH3aIlNY,
TUTAHMPOBAHUN M aBTOMATH3AIIMH Ha BCEX dTallax KM3HEHHOTO ITMKJIa KOMILIEK-
ca Mporpamm.

Coxkpanienne MacuTada KOMIUIEKCa IO pa3MEpPOB, COOTBETCTBYIOIIIE-
ro UMEIOIIUMCSI BPEMEHH M pecypcaM, MOXKET MPUBECTH K KOHQMIUKTaM
MEXIy KOMaHAO0W pa3pabOTUMKOB U 3aKa34YUKaMH, MOTPEOHOCTH KOTOPBIX
HEO0OXO0MMO YIOBIAETBOPUTh. OAHAKO MOXKHO aKTMBHO TpPHUBJIEKATh 3a-
Ka34MKOB K yIPaBJICHUIO TPEOOBAHUSIMU M MAcCIITa0OM MPOEKTa, YTOObI
o0ecIeyuTh KakK KadecTBO, TaK M CBOEBPEMEHHOCTb pPa3pabOTKH IMpo-
rpaMMHOTO KoMIuiekca. [Ipu 3ToM Hajgo y4uThIBaTh, YTO UMEHHO 3aKa3-
YUK HECYT (PMHAHCOBYIO OTBETCTBEHHOCTH 3a BBINIOJHCHHE BHEITHUX
00513aTeNbCTB Mepe]] KIMEHTaMU-TI0NB30BATEISIMU U TIO3TOMY JIydlliee, YTO
MOXXET MPEJUIOKUTh KOMaH1a pa3padOTYUKOB — 3TO KOMIUIEKC MPOrpaMm
BBICOKOTO KayecTBa, BBIMOJHEHHBIH B CPOK W B Ipenenax Orojpkera
(IyCTh ¥ B HECKOJIBKO COKpPAIIIEHHOM, B CIy4ae HEOOXOAMMOCTH, MacCIITa-
6e). Ero Baxueimue (yHKIUH, YIOBJICTBOPSIONINE MOTPEOHOCTH, MPH-
Ha/JIeXKaT 3aKa3uukaMm, a He KoMaHJe pa3padoTuukoB. Heobxomaumsl co-
IJIACOBAHMS C 3aKa3uyWKaMU TPU MPUHSITHU OCHOBHBIX PEIICHUN TIPHU TPO-
EeKTUPOBAHUH, U TOJILKO OHM MOTYT PE€aJIbHO OMPENeNUTh, KaK, COKpATUB
MaciiTad, MoJy4YuTh MOJIE3HBIA KOMIUIEKC nporpaMm. Eciau macmirad mpo-
eKTa HEOOXOJIMMO COKPAaTUTh, TO 3aKAa34MK JOJHKEH SBISATHCS HEIO-
CPEICTBEHHBIM YYaCTHMKOM TMpoIlecca yTOYHEHMs] TpeOoBaHui. Takum
o0Opa3oM, yaactcs u3bexxaTh HEPUIATHOCTEH ¢ OTCTaBaHUEM OT Trpaduka
U C IPONYIICHHBIMU (DYHKIIUSIMU.

JIJis 3amuThl Kak MPOEKTa, TaK W IeJied 3aKa3uhKa MOXET IOHa-
OOUTHCSI BECTU nepezoeopul 00 o0beMe padoT MJii KOMaHIbl pa3padoT-
yukoB. KoMaHJie ciemyer 3HaTh, UTO 3a4acTylO 3aKa34yMK BIIaJICET npue-
MaAMU 8eOCHUsl Nepezo8opos W, eCTECTBEHHO, OYyIET MCIOIb30BaTh UX B
IUCKyccuu ¢ koMmaHnoi. CrenoBareiabHO, PYKOBOJIUTENIO KOMaH/bI, Me-
HE/DKEpY WM JIUAEPY MPOEKTa TakKe HEOOXOAMMO OBJIAJETh COOTBETCT-
BYIOIIIUMHU TIpHeMaMu. BeleHne meperoBOpoB MPECTaBIsIeT COOOW BHUJT
npoeCCHOHANBHON NESITEIbHOCTH B JEIOBOM cdepe. ITO HE 0COOEHHO
CIIOKHBIA TPOIIECC, U €r0 MOXKHO OCYIIECTBIISITH YECTHO, KPAacUBO U
cTWiIbHO. OTAensiiTe 4enoBeka OT MpoOJieMbl, KOHIICHTPUPYHTE BHUMA-
HUE Ha MHTEpecax, a He MO3ULIUAX.
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[Tocne Toro kak 0a30BbIN, IMATIOHHBLIL YPOEEHb Macuimada cona-
CO06aH u 3a0aH, OH nPeocmagsiem coo0u 0CHO8y, BOKPYT KOTOPOU KOH-
[EHTPUPYETCSI MHOXKECTBO Pa3HOOOPA3HBIX BUJIOB JICSITEIbHOCTH MPOCK-
TupoBaHusa. OyHKIMU 0a30BOr0 ypOBHS MOTYT UCIOJIB30BaThCA JIS TO-
ro, 4ToObI pEATMCTUYECKH OIIEHUBATh IPOTPECC B pa3BUTUM ITpoekTa. Mc-
X0/ U3 IOCTUTHYTOTO COTJIAIICHUS 110 OTHOIIEHUIO K 6a30BOMY YPOBHIO,
MO>XHO MaHUIYJHUPOBaTh pecypcamu. ba3oBbie (yHKIMU HYXHO pa3pa-
OaTpIBaTh HamOosiee JAETaJbHO, TEM CaMbIM IMOATrOTAaBIMUBas UX K paszpa-
0otke kozaa. [Tone3Ho MPUMEHSTh TPACCUPOBKY MOTPEOHOCTEH MOJIb30Ba-
Tess K QYHKIUAM 3TaJIOHHOTO YpOBHS TpeboBanuil. TpacCupoBKy MOKHO
3aTeM MPOJIOJKUTH OT (QYHKIHUN K JIONOJHUTEIbHBIM ClielUDUKAUSIM U
peann3anuyu KOMIIOHEHTOB.

Hanbonee BaxxHBIM ABISETCS TO, YTO BBICOKOYPOBHEBBIM 0a30BbIi
YPOBEHb MOKHO MCMOJIb30BaTh KAK IMAIOH 1Sl YCIICITHOTO yIIPaBJICHUS
U3MEHEHUSAMHU TpeOoBaHmil. V3MeHEeHHUs SBISIIOTCS HEOTHEMIJIEMOW da-
CThIO JI000OW pa3paboTku. ba3oBblil ypoBeHb (PYHKIMII OOecreuyrnBaceT
yAOOHBIN MEXaHW3M YIPABJICHUS BBICOKOYPOBHEBBIMU W3MEHECHUSMU.
Oduyuanvrnoe uzmenenue — 3To KOrja 3aKa3uMK 3alpallduBa€T HOBYIO
BO3MOXHOCTh CUCTEMBI, KOTOpasi HE SIBJISIETCS YacThiO 0A30BOTO YPOBHSI.
[Ipexxne yeMm BKIIOYATh HOBYIO (DYHKIHIO B 0a30BBIM 3TAJOHHBIA YpO-
BEHb, CJIEJIyET OLIEHUTh BO3JECHCTBUE 3TOT0 M3MEHEHHSI HA BECh MPOEKT.
Ecnu komaHga mpoekTa M3HA4yajdbHO TIIATENIBHO ompeaenuia 0a30oBbIi
YPOBEHb, TO CIEAYET UCXOJIUTh W3 MPEIAINOIOKEHUS, YTO J11000€ U3MeHe-
HUue 6 0a3080M YypoBHe noenusem Ha pecypcol, cpapux uiu Hadvop Gyuk-
WU, KOTOPbHIC TOJKHBI OBITh MPEICTABICHBI B TAHHON BEPCHUHU.

DYHKIMK B JOKYMEHTE — KOHIUEHIMUA NPEACTaBJISIOT CO00Ml omuca-
HUS KEJIATEIIbHOTO W MOJIE3HOTO IOBEACHUS KOMIUIEKCAa MPOrpamMM Ha
S3bIKE 3aKa3uMKa U moJib3oBaTesen. Eciu pecypchl UKCUpOBaHbBI U Tpa-
(UK U3MEHUTH HEJb3s, KOMaHJla MPOEKTa JOJDKHA MPUBJICUb 3aKa3yuKa K
IPOIIECCY MPUHSATUSI PELICHUS O MPUOPUTETE HOBOM (PYHKIIUU IO OTHO-
IIEHUIO K JPYTUM (QYHKIIUSM, ONPEACICHHBIM JIJIs pealu3alu B JaHHOU
Bepcuu. Ecnu HOBast GyHKIUS SIBISETCS KPUTUYECKOM, OHA JJOJKHA OBIThH
BKJIIOYEHA B pealu3alyi0. 3aKa3uMK COBMECTHO C KOMAaHJOW IPOEKTa
JOJDKEH OMpPEACINTh, Kakue (DYHKIIUU CIIeAYeT UCKIIIOUUTh U3 pealnu3aluu
WM, N0 KpalWHEell Mepe, KaKk IMOHU3UTh MX MNPHOPUTETHI C COOTBET-
CTBYIOIIIUM yMEHbIlIeHHEeM oxujaanui. Ho ecnu QpyHKIus sBIIsIeTCS Bax-
HOM, a HE KPUTHUUYECKOU, KOMaHJa MOXKET UCXOAUTh U3 TOTO, YTO B IpPO-
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1ecce pa3paboTku OyJeT SICHO, MOXKHO JIM JaHHYI0 (YHKIIUIO peain30-
BaTh B BEPCHH.

Ynpaenenue npoexmamu Komniekcoe u KOMHOHEHMOE IS CIOXK-
HBIX TIPOTPAMMHBIX MPOAYKTOB — 3TO OCOOBIN BUJ| HHKEHEPHOU JIeATelNb-
HOCTH, BKJIIOYAIOLIMHN: MOCTAHOBKY 3aJlay, MOJIOTOBKY 3TajlOHOB, IIAHU-
pOBaHHE, OPTaHU3AlMI0 U CTUMYJHUPOBAHHE OTIEIBHBIX CIEIUAIHCTOB,
KOHTPOJIb XO0Ja padOT M HCMOJb30BaHUS OTPAHUYCHHBIX PECYPCOB IPH
CO3/IaHMM CJIOXKHBIX CUCTEM U MX cocTaBisromux. Kputudeckum mapa-
METPOM YIPABJICHUS TAKUMU MIPOECKTAMU OOBIYHO SIBIIAECTCS O2PAHUYUEHHOE
épemsa. OCHOBHas MpodJiieMa LEeJIEBOro yIpaBieHUs TaKUMU padoTaMu —
CBOJUTHh BOEIWHO YCHUJIUSl KOJUIEKTUBA HCIIOJHHUTENEH — CIELHUaTUCTOB
pa3HON KBadu(UKAIMU, TOAPSIAYMKOB M CYOMOAPSIUYUKOB, JOOMBAsCH,
yTOOBl OHHU BBICTYINAJIU TPHU CO3JIaHUM KOMIIOHEHTOB, KOMIUIEKCA Mpo-
rpaMM U BCEU CHUCTEMBI KaK KOMAHOA, a HE KaK pa3pO3HEHHAs TpyIa He-
3aBUCUMBIX, (YHKIIMOHAIBHBIX CIEHHAINCTOB. B pe3ynbrare HOJKHBI
00ecTeunBaTbCS KOHUERMYAIbHAA UEeI0CIMHOCMb CUCMEMbl N BBICOKOE
KayeCTBO PEIICHUsI €€ IVIaBHBIX LieJieH U PYHKUUN npu coanancupoean-
HOM UCROJIb306AHUU PeCyPCO6 HA PEATN3ALMIO BCEH COBOKYITHOCTH 3a]1a4
Y KOMIIOHEHTOB.

IIpu pa3paboTke TpeOOBaHUII HA CIHOXKHBIM KOMIUJIEKC MPOTPaMM,
KpoMme 0a30BbIX (PYHKIIMOHATIBHBIX, PECYPCHBIX M BPEMEHHBIX OTpaHHUYe-
HUW, MOTYT OBITh OOuiecucmemusvle 0ZPAHUYEHUA, KOTOPHIEC TAKKE MPHU-
XOJIUTCS YUYUTHIBATD:

e SKOHOMMYECKHE — (PUHAHCOBBIC WM OIOJKETHBIC OrPaHUYCHUS;
ce0ecTOMMOCTh U LIEHOOOpa30BaHKE; MPOOJIEMbI JTUIEH3UPOBAHNS;

e TOJUTUYECKUE — BHEIIHUE WJIM BHYTPEHHUE MOJUTUYECKHUE OT-
paHUYEHUS MPEANPUITHS, BIUSIIONINE HA TOTEHIIUAIIBHOE PEIICHUE; TIPO-
OJIeMbl B OTHOIICHUSX MEXIY MOJPa3JeICHUsIMU U C IPYTUMU MPEIIpU-
ATHSIMU;

e TEXHUYECKHE OTPAHUYEHUS MPOEKTa B BHIOOPE TEXHOJOTUH; Tpe-
OoBaHus pabOTaTh B paMKax CYIIECTBYIOUIMX MJIAT(HOPM HIM TEXHOJIO-
THif; 3aMpeT UCIOJIb30BAHUSI HOBBIX TE€XHOJIOTHH; OTpaHUYEHUSI MCIIOJb-
30BaTh 3aKyIMaeMble MaKeThl MPOTPAMMHON WHKCHEPUH;

e CHUCTEMHBIE TpeOOBaHUs 00eCIEYMBATh COBMECTUMOCTD C CYILIECT-
BYIOLIUMHU PELICHUSIMHU U CUCTEMaMH; NMPUMEHEHUE OINpPEJEICHHBIX OIle-
PAllMOHHBIX CUCTEM M BHEUIHEW Cpe/lbl KOMILIEKCa IPOrpaMm;
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e DOKCIUTyaTallMOHHbIE OrpaHUYEHUS HMHPOPMALUOHHOW CpPEAbI;
IPABOBbIE WM IOPUJIMYECKHE OrpaHUUYCHUS; crenuduyeckue TpedoBa-
HUsl 0€30MaCHOCTH; OrPaHUYEHUSI TPEOOBAHUSIMU CTAaHIAAPTOB.

Tpeoosanua kaxk 3maioH K TPOrPaMMHOMY KOMIUIEKCY TOJIKHBI
JETaIu3UpOBaTh U KOHKPETU3UPOBATh ONMUCAHUS (DYHKUUWA 10 ypOBHS,
MO3BOJISIONIET0 pa3pabOTYMKAM BECTH MPOU3BOJICTBO TECTUPYEMBIX MO-
IyJiel, KOMIIOHEHTOB M BCETO KOMILJIEKCA, KOTOPbIE MOTYT OBITh ITPOBEPE-
Hbl Ha KOPPEKTHOCTh UX peayn3anuu. OyHKINHA U OCHOBHBIE XapaKTEPH-
CTUKH CJIOKHBIX KOMIUJIEKCOB IPOTPaMM YCJIOBHO MOKHO OTPa3UThb MHO-
TOMEPHBIMU HPOCHPAHCIMEAMU CEOUCME U 3HAYEHUIl, KOHTPOJISI U 00ec-
nedyeHus ux peanuszanuu. OCOOEHHOCTH, COOTBETCTBHE U MOKPBITUE 3TUX
MHOTOMEPHBIX IIPOCTPAHCTB, UX B3aMMOJEUCTBHS IIPU PA3JIMYHBIX 3a7a-
Yax IPUMEHEHUS YIIPOUIEHHO MOYKHO MPEICTAaBUTh KAK TPU MPOCTPAHCTBA,
¢dynkuyuu u xapakmepucmuku KOTOPBIX, UCIIOJIB3YIOTCS U B3aUMOJIEUCT-
BYIOT B CICAYIOIINX LEJSIX U HA3HAYCHUN

* HCXOJIHBIE, yMEepIHcOeHHble mPedoBaAnHUA — IMANOHbL K PYyHKIU-
AM U XapaKTEPUCTUKAM ITPOTPAMMHOIO KOMIUIEKCA, COTJIACOBAHHBIE C Pa3-
paboOTYMKaMH B BHJI€ KOHKPETHBIX JOKYMEHTOB, B COOTBETCTBHM C KOTO-
pBIMU pa3pabOTUMKU OOs3aHbI CO3JaTh U 00ECHEUYUTh MPUMEHEHHUE MPO-
IPAMMHOTO IIPOJYKTA ITOJIB30BATEIISIMU UJIU B COCTABE CUCTEMBI;

* peanvHo peanu3oéanHsvle pa3padoTIMKaMu (QYHKIIMU U XapaKTe-
PUCTHKHU MPOTPAMMHOTO KOMILIEKCA, KOTOpble OOBIYHO HE MOTYT IOJHO-
CTBIO U Aa0COJIFOTHO TOYHO COOTBETCTBOBATh MCXOIHBIM 3TATIOHHBIM TpE-
OOBaHUSIM, JOCTOBEPHO He U38€CHIHbI 3aKa3UUKY, Pa3pabOTUMKaM U TOJIb-
30BaTENSIM U HE OTPAXKEHBI JOKYMEHTAMU;

e peanbHble (PYHKIMU U XapaKTEPUCTUKU MPOTPAMMHOIO KOMILIEK-
ca, KOTOPbIE HPAKMUYECKU UCHOJIb3YIOm s TI0JIb30BATEISIMU U/UIIN CHUC-
TEMOM B COOTBETCTBUM C IKCIUTYaTALIMOHHOW JOKYMEHTAllMENd U MOTYT HE
COBIAJATh C MCXOJHBIMHU PEATM30BAaHHBIMU TPEOOBAHMUSIMHU BCIEICTBUE
IIPEBBILICHUS UX 3HAYCHUN WIIA HE TIOJIHOTO UX UCIIOJIb30BaHMUS.

OYHKIIMA U XapaKTEPUCTUKUA B TNEPEUHUCICHHBIX 00JIACTSIX OOBIYHO
HE COBIIAIAI0T, HO B HEKOTOPOW CTEIIEHU MEPECEKAKOTCS U B COBOKYITHOCTHU
OTPaXXar0T BO3MOJKHBIE CUTYyallMU, KOTOpBIE ITOJIE3HO MUMETh B BUIY IIPU
OpraHM3ally U TUIAHUPOBAHUU TECTUPOBaHUs. OYyHKIIMU U XapaKTEPUCTH-
KH MPOTPAaMMHOTO MPOJYKTA, KOTOPBIE TOCTUTAIOTCS peajbHO pa3padoT-
YHKaMHU, OOBIYHO JOCTOBEPHO HE M3BECTHBI WJIM HE UCIOJIb3YIOTCS 3aKa3-
YUKOM U MOJIb30BATENSIMHA, WM MOTYT HAXOJIWUTHCS 34 MPEACIIaMU 3aJaH-
HBIX UCXOJIHBIX TpeboBaHuil. Hanbomnpliee 3HaueHue it peaqbHOro 0dec-
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NIEYEHHSI KauyeCTBa MPOTrPAMMHOTO MPOAYKTa UMEET HOJITHOMA COOMEem-
cmeus VCXOJHBIX TPEOOBaHUN K (PYHKIMSM M XapaKTEPUCTHKAM, MPO-
CTPAaHCTBaM BBIMIOJIHEHHBIX MPOBEPOK MPU TECTUPOBAHHM, AJCKBATHBIMU
MM TI0 COAECPKAHUIO W CIEHApPUAM TecTaMu. l[IporpamMMHbBIA MEHEIKED
W/WIA CUCTEMHBIA MHXKEHEP JOJKEH ObITh 3HAKOM C OCHOBHBIMH CIIOCO-
O0aMu TIPOCKTHUPOBAHUS CIIOKHBIX CHCTEM, 3HaTh, KAK nepeeecmu pac-
nvleuamole mpedoBaAHUA U NONHCETAHUA 3AKAZUYUKA CUCIEMbL 8 YEMKOe
mexHuuecKoe 3adanue, 1 yMETh Pa3roBapuBaTh C 3aKa3YMKOM U MOTEH-
[IMAJILHBIMU TTOJIb30BATENIIMU CUCTEMBI Ha SI3bIKE MPEIMETHON 00sacTH, a
HE Ha MPo¢eCCUOHATLHOM MPOrpaMMHUCTCKOM >Kaprone. Takue crocoOHO-
CTU TpeOyIOT, B CBOIO OU€PE]ib, THOKOCTU U OTKPBITOCTU, UTOOBI BBIJICIATh
CYIIHOCTb MPEIMETHON 00JIaCTH MPOTPAMMHBIX KOMIUIEKCOB.

B mpebosanuax k npodykmy u npoueccy NOJKHO TPOBOJUTHCS
pa3rpaHUYEeHUE KaK CBOMCTB MPOJYKTa, KOTOPBI HEOOXOAUMO MOJYYUTh,
U TIpoliecca, C MOMOIIbI0 KOTOPOro MpOoayKT OyaeT co3maBarbes. [lpu
TOM PsiJi TPEOOBAHMIT MOXKET OBITh H3JIOKEH HESIBHO M IPOTPAMMHBIE
TpeOOBaHUs MOTYT IOPOXKJIATh TPEOOBaHUA K Ipoueccy. OHM yCTaHaBIIU-
BAIOT OCHOBHBIE COTJIAIICHUS MEXAY IOJIb30BaTEIsAMMU (3aKa3uMKaMH) U
pa3pabOTUUKaMHU B OTHOIIECHUU TOTO, MO OO0JIHCHA Oelamb CUCHEMa U
Yero OT HEE HE CTOUT OXKUJIaTh. [JOKYMEHT JIOJKEH BKIIIOYATh MPOIETYPbI
OPOBEPKU MOJy4Ya€MOTO MPOrpaMMHOTO TPOAYKTa HA COOTBETCTBHUE
MPEBSIBISIEMBIM €My TPEOOBAHUSAM, XapaKTEPUCTUKH, OMPECIISIONINE Ka-
YECTBO U METOJbI €r0 OIIEHKH, BOMPOCHI OE30MACHOCTU U JPYTrU€ CBOMCT-
Ba. B TO ke Bpemsi, CyliecTBYIOT nosryopManbHbie U (hopMaIbHbIE METO-
Il U TIOJXO/IbI, UCIIOJIB3YEMbIC JJIsl crielu(UKAIUKM MPOTPAMMHBIX TpeOO-
BaHui. B moOoMm ciydae, 3ajadya COCTOMT B TOM, YTOOBI IIPOrpaMMHBIC
TpeOOoBaHusl ObLIM SCHBI, CBA3U MEXIYy HUMH MPO3pPAYHBI, a COJEpKaHUE
cneuu@uKanuii He JOMYCKaJI0 Pa3HOUYTEHUN W HMHTEpIpEeTaluil, crnocoo-
HBIX MPUBECTH K CO3JaHUIO MPOTPAMMHOIO MPOAYKTa, HE OTBEYAIOIIETO
NOTPEeOHOCTAM 3aMHTEPECOBAHHBIX JIMII.

IIpu dopmupoBanun TpeOOBaHUN K MPOrPAMMHOMY KOMILIEKCY H
KOMIIOHEHTaM MEHEKEpPhl pa3padOTKU U TECTUPOBAHUSA JOJAKHBI OCYIIe-
CTBIIATh COTJIACOBAHHBIC JEWCTBUSA B COOTBETCTBUU C MIPUHSITON nOAUmMU-
KOIl U npoueodypamu co30aHus nNPOeKma:

e omnpeaesaTh (YHKIUOHAIBHBIE TPAHUIIBI KOMIIOHEHTA WJIM KOM-
IJIEKCAa B TEPMUHAX €r0 MOBEJICHHS U MPEAYCMOTPEHHBIX CBOMCTB BHEIII-
HEW Cpelibl;
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e OMNPEACIATh KXy (YHKIIHIO, KOTOpas JOKHA ObITh peain30-
BaHa B MPOTrPaMMHOM KOMILJIEKCE M KOMIIOHEHTE Il OOeCHeUYeHMS HX
KOPPEKTHOTO MPUMEHEHUS;

e OMpeaAeIITh HEOOXOMMbIC OTPAHUYCHUS 10 peaanu3allii U TeCTH-
pOBaHHIO, O0YCIIOBJICHHBIE TPEOOBAaHUSIMH WM HEM30E€KHBIMH OrpaHUYe-
HUSIMHA CUCTEMBI;

e OMNpEACITh TEXHUYECKHUE U TOTPEOUTEITbCKHUE XapaKTEPUCTUKH
KOMILJIEKCAa U KOMIIOHEHTOB, ITO3BOJISIOIINE OIIEHUBATh TEXHUYECKHUE Pe-
3yJAbTaThl PYHKITMOHUPOBAHHS;

e 3aJlaBaTh HE(PYHKIIMOHAJIbHBIC CHUCTEMHBIC TPEeOOBaHHS, B COOT-
BETCTBUH C KOTOPBHIMHU OIPEACISAIOTCS PUCKH U ITapaMeTPbl MPOTPaMMHOTO
KOMILJIEKCA, CBSI3aHHBIE C KPUTHYECKMMHM IOKA3aTEISIMHU: HAJECKHOCTHIO,
0€30I1aCHOCThI0, IPOU3BOIUTEIIHHOCTHIO;

e Ha MPOTSHKEHUHU BCETO KMU3HEHHOI'O ITMKJIA BECTH YUYET COCTOSHUS
COBOKYITHOCTH TpeOOBaHUN BMECTE C MX OOOCHOBAHUSIMH, U3MCHCHHUSIMH,
CBSI3aHHBIMU PEHICHUSIMU U JIOMYIIIEHUSIMHU.

Kaxnoe mnonoxeHue mpedosanuii K npocpammHomMy KOMNIEKCy U
KOMHOHEHMY O0O0HCHO RPOBEPAMbCA U eepuduyuposamuvca 1Jisl ycra-
HOBJICHHUSI €r0 KOPPEKTHOCTH, TMOJHOTHI, HEPOTUBOPEUUBOCTH, COBMEC-
TUMOCTH C TPEOOBAHUSIMHU JIPYTUX KOMIIOHEHTOB, PEaIM3yeMOCTH, TECTH-
PYEMOCTH M MPOBEPSAEMOCTH IIPH UCIBITAHUAX. TpedyeTcss ya0CTOBEPSTh,
YTO TpeOOBaHUS SIBJISIOTCS, C OJJHOM CTOPOHBI, HEOOXO0OUMBIMU U 0OCHIA-
mMOYHbIMU TSI YAOBJICTBOPEHUS IIPU NPUMEHEHUH KOMIIOHEHTA, a C ApPY-
ol — HEOOXOAUMBIMHU M JJOCTATOYHBIMU BXOJAHBIMHU JaHHBIMU JJISI IPYTHUX
MPOIIECCOB U KOMIIOHEHTOB, B YaCTHOCTH, 011 NPOCKMUPOBAHUA (PYHK-
WUl U APXUMEKMYPbl KOMNIEKCA NPOCPAMM.

dopMupoBaHUE TPEOOBAHUI KOMIIOHEHTOB U MOYJIeH IyTeM
AEKOMIIO3MIMH PYHKIHUUA KOMILJIEKCOB IPOrPpamMm

MHorouuciaeHHoe ayOJUpOBaHUE, MO CYIIECTBY, OJHUX M TE€X XK€
IIPOTrPpaMMHBIX KOMIIOHEHTOB Ha MOJOOHBIX WM Pa3HBIX IaTdopmax co-
MPSKEHO CO 3HAYMUTENBHBIMUA HEpPAllMOHAIBHBIMU 3aTpaTaMH HA UX pa3pa-
OOTKY U C YBEIIMUYCHUEM JJIMTEIBHOCTEN co3/anus cucteM. Mcmonb3oBa-
HHUE METOJUYECKOTO, TEXHOJIOTUYECKOTO, AITOPUTMUYECKOTO U MPOTPAMM-
HOTO 3ajieJla U3 MPEIIESCTBYIONIMX MPOEKTOB 00ECIeUnBAET MHOTOKPAT-
HOE TIOBBIIICHUE MPOU3BOJUTENBHOCTA TPyAa pa3pabOTUYMKOB CIIOKHBIX
KOMILIEKCOB MPOTPaMM, COKPAIIEHUE CPOKOB UX CO3[IaHUS U BBICOKOE Ka-
yecTBO. Ha axonomuueckue xapakmepucmuku npoeKTUPOBAHUS U MPO-
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W3BOJCTBA MPOTrPAMMHBIX KOMIUIEKCOB BEChbMa CHIIBHO OKAa3bIBAET BIIMS-
HHE BO3MOXXHOCTh HCIIOJIb30BAHUS ANPOOUPOBAHHO20 3adeia V3 TIPEIbl-
TYIIUX pEATN30BaAHHBIX TPOEKTOB. Pe3ybTaThl CUCTEMHOIO aHAJIN3a, MIPHU-
MEHEHHE (DYHKIMOHAIBHBIX U MH(GOPMAIMOHHBIX MOJENIEH MpeaMeTHON
obnactu, popmanuzamusi crneurpukanuii TpedboBaHuM, (yHKIIMOHATbHAS
0CKOMRO3ZUYUA NPOZPAMMHBIX KOMNIEKCO8 U TIOCIIeI0BaTENbHAS JIeTalN-
31U IPOEKTOB MO3BOJIAIOT MPUMEHATh TOTOBBIE TEXHUYECKUE PEIICHUS B
pazIYHbIX (OpMax U COYETaHUSIX. B psijie ciiydueB UMEETCs BOBMOXKHOCTh
noemopno2o ucnoavizoeanus komnonenmoe (IIAK) wim monynen
OporpaMM Ha pPa3HbIX YPOBHSX ONUCAHUS, OTHOCSIIUXCS K PasHbIM
ATaraMm UX KU3HEHHOro 1ukia. Bo3Hukia npobieMa pazpaboTku (QyHKIM-
OHAJIbHO 3aKOHYEHHBIX MPOTPAMMHBIX KOMIIOHEHTOB W MOJYJIEH, MOTEH-
IIUAJIBHO TOTOBBIX, K MHOTOKPAaTHOMY NPUMEHEHHUIO B PA3JIMYHON BHEIII-
HEW U ONEPAIMOHHOM CpeJie, a TAKKE B PA3IMUYHBIX COUCTAHUSAX WX B3au-
MOJICMCTBHS B KOMILJIEKCax mporpamm (cM. puc. 1.4).

IIporpaMmMHBIE KOMIIOHEHTBI U MOAYJIU JJIsl IPOU3BOJICTBA CIIOKHBIX
KOMILIEKCOB IPOTPaMM MOTYT CO3/1aBaTbCs 08yMA MEMOOAMU:

e B MPOILIECCE CUCTEMHOTO MPOEKTUPOBAHKSI KOHKPETHOTO KOMILIEK-
ca IMporpaMM U €r0 HOCAe008AmenbHOl O0eKOMno3uyuu Ha (PYyHKIHO-
HaJbHbIC 3aJa4d U Jajee Ha HEOOJbIINE YHUKAAbHbIE TPOTPAMMHBIC
KOMIIOHEHTBI U MOJAYJIA, KOTOPbIE MOTYT UMETh IMPOU3BOJIbHYIO ApPXUTEK-
Typy ¥ UHTEp(dEICHI 1JIsI ONIPEICTICHHOTO MPOEKTa;

* nymem noucka, noooopa u nO6mMOpPHO20 UCHOJIb30EAHUA TOTO-
BBIX anpOOHMPOBAHHBIX KOMIIOHEHTOB W MOJYJIEH, CO3MaHHBIX ISl TPE.-
IIIECTBOBABIIIMX MPOEKTOB, C YUETOM BO3MOXKHOCTH MX 3(PHEKTUBHOTO HUC-
MOJIb30BaHUS B JIPYTMX KOMILJIEKCAX MPOrpaMM 3a CUET YHUPuuuposam-
HOUl apxumeKkmypol u unmepgeiicos.

Jlekomno3uyua QyHKUUNA KOMIUIEKCA NPOrPaMM U BBISIBIEHHUE OCO-
OCHHOCTEW IPU CO3AaHUU, NPOTPAMMHUPOBAHUM U TECTUPOBAHUU €0 KOH-
KPETHBIX KOMIIOHEHTOB OCHOBBIBA€TCA Ha pa30MeHuU OoOIIel 1eau u
GYHKIMI MPOEKTa Ha HECKOJIBKO MPOMEKYTOUHBIX €N U 3TAIoB, KaX-
I U3 KOTOPBIX TAKXKE MOMXKHO Pa3JIeIUTh. DTOT MPOLIECC MOKHO MOBTO-
pATH 0 T€X MOP, MOKa KaxkJas 1eidb U QYHKIHUS HE CTAHET JI0CTaTOYHO
MEJIKON I €€ IOJHOTO MpeoCmasieHus u pa3padomku 6 euode npo-
PAMMHO20 MOOYNIA uiu Komnonenma. Pazouenne oOuien neam npoexrTa
— 0eKOMRO3uyusa nPou3600CMEEHHBIX PadoOm MOKET HAYMHATHCS C II0-
CTPOCHHUS CUMBOJIMYECKOTO Je€peBa, KOPEHb KOTOPOTO MOMEUEH OCHOBHOM
1enpo U QyHkKIMen npoekra. Kaxxaplii y3el Takoro JiepeBa MOXKHO pas3-
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OuTh Ha 00Jiee MEJIKHUE MPOU3BOACTBEHHBIE KOMIIOHEHTHI. Takyr JeKOM-
MO3UIIMI0 MOXXHO TOBTOPSTH J0 TEX MOp, MOKa KaXKJIbli KOMIIOHEHT HE
OyJIeT TpeaCTaBIATh YacTh PaOOTHI, KOTOPYIO PYKOBOIAUTEIH CMOXKET
OIIEHUTH MO pa3Mepy, CIOKHOCTH BHITIOJHEHHUS U HEOOXOJIUMBIM pecyp-
cam.

Henvro O0exomnozuyuu KOMIUIEKCA HPOrpPaMM SIBIISIETCS HIACHTH-
dbuKamus BceX KOMIIOHEHTOB, BUI0B U OOBEKTOB MPOU3BOACTBA, KOTOPHIC
MOTYT BBINIOJIHATh OMOEAbHblIE CREYUATUCHbL TIO X0y pealnu3aiuu Mpo-
exta. JIJIs CII0KHBIX KOMIUIEKCOB MPOrpaMM dKOHOMHUYECKHE XapaKTepH-
CTUKH OOBIYHO TPYJHO MPOTHO3WPOBATH JJIs1 OTJASIbHBIX KOMIIOHEHTOB M
omneparyid BCaeICTBUE Pa3HOOOpa3us CI0KHOCTH U pa3MepPOB KOMIIOHEH-
TOB, HHAUBUAYATbHBIX XapaKTEPHUCTUK CO3JAIONINX WX CIICIHAINCTOB U
MHOJKECTBa APYTUX MPOU3BOJACTBEHHBIX (DakTopoB. JlekoMmo3uius pa-
00T, KOMIIOHEHTOB 1 CIICIUAITMCTOB 0OECIIeUMBaeT PyKOBOAUTENICH 0a30it
TUIsl pelIeHus 3a7ad IJIaHWUPOBAHUS M yIPaBICHUS 0003PUMBIMH M KOH-
TpoJiupyeMbIMU dacTsiMu. [lociae Toro, kak IMOCJIEAHHUE OIMPEISTICHBI, UX
MOYKHO MCIIOJIb30BaTh B KA4E€CTBE 3JIEMEHTOB IPOM3BOJCTBEHHBIX PadOT
JUII PKOHOMHUYECKOM OILICHKH, PAaCIpeesICHUsS] MEXIY CIeHHaIuCTaMU C
y4eTOM HUX KBalu(uUKaIMy, ¢ COOTBETCTBYIOIIEH 3alIaHUPOBAHHOM TIPO-
JIOJDKUTEIILHOCTBIO BBIITOJIHEHUSI, MMEHEM OTBETCTBEHHOI'O JIMIIA, IATOU
Hayajga M OKOHYaHUS paboThl. JIEKOMITO3UIHMI0O PabOT M KOMIIOHCHTOB
MO>KHO HCIOJIb30BaTh KaK MCXOAHYIO MH(OpMAIMIO B MpoIllecce KaJeH-
JApPHOTO IIJIAHUPOBAHUS BCEro KOMILIEKca mporpaMmm. Ilpu cocraBieHuun
KaJICHAAPHOTO TUIaHa MOYKET IIPOU3BOIUTHLCS YHOPSIOUYNBAHUE KOMIIOHCH-
TOB JIJI1 00ECTICYECHUS] CBOEBPEMEHHOTO U CKOOPJIMHUPOBAHHOT'O PEIICHUS
KOMILJIEKCa MPOU3BOJICTBEHHBIX 3aJ1a4.

B coBpeMEHHBIX aBTOMATHU3UPOBAHHBIX TEXHOJIOTHUAX CO3JIaHUS U
COBEPIICHCTBOBAHUS CJIOKHBIX KOMILJIEKCOB MPOTPaMM C TO3UIIUU 00Oec-
MEYCHUSI UX KauyeCTBa MOXXHO BBIJICIINTH 0A308ble MemoObl U CPeOCmea,
II03BOJISIIOLIUE:

e CO3/laBaTh NpPOTrpaMMHBIE MOAYJU W (YHKIHOHAJIBbHBIE KOMIIO-
HEHTBI BBICOKOI'0, FTapaHTHUPOBAHHOT'O KaUeCTBa;

e TIpeAOTBpaIiaTh Ae(PEKThl MPOSKTUPOBAHMS 3a CUET CUCTEM ObOec-
nedeHus KadecTBa, I(G(EKTUBHBIX TEXHOJOTHMH M HHCTPYMEHTAIBHBIX
CpPEeJICTB aBTOMATH3AaILIMU BCETO >KU3HEHHOTO ITMKJIa KOMIIOHEHTOB M KOM-
TIJIEKCOB MIPOTPAMM;

e TIpeAOTBpalaTh, OOHAPYKUBATh U YCTPAHATH pa3fiuuHble AcdeK-
Thl U OIMIMOKH MPOSKTUPOBAHMS, Pa3pabOTKH U COMPOBOXKICHHUS KOMIIO-
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HEHTOB IyTEM BEPU(PHUKALMHA U CUCTEMATHUYECKOTr0 TECTUPOBAHUS HAa BCEX
ATarax >KM3HEHHOr0 IIMKJIa KOMIUIEKCA IPOTrPaMM;

e YIOCTOBEPATh JOCTUTHYTHIE 3HAYEHHUS KadecTBa (PYyHKIHUOHHUPO-
BaHUs MPOrPAMMHOI'0 KOMIUIEKCA U KOMIIOHEHTOB B MPOLECCE UX UCIBITA-
HUW U cepTudUKalUM TIepe]l nepeadeil 3aKka3uyuKy U B PEryIspHYIO dKC-
TUTYaTalMIO MTOJIb30BATEISAM.

[Ipouecchl MPOU3BOICTBA CIOKHBIX KOMIUIEKCOB MPOrpaMM OCHOBA-
Hbl Ha HWCXOAHBIX MPUHIHUNAX MOOyabHocmu. l1Iponieccsl SBISIOTCA MO-
IOYJbHBIMH B TOM CMBICIIE, YTO MX HCXOJHBIE KOMIIOHEHTBI: HEBeUKU,
0003pumsl, cmpozo ceéa3anvl u e3aumoyeéazanvl. Yucio nHTEepdencoB
MEXIy MpoliecCaMi U KOMIIOHEHTaMU JKEJIATEeIbHO CBOJIUTh K MUHUMYMY.
B npuHmuIie kaxaelil mporecc MpeaHa3HaueH ISl pealu3alui yHUKAIIb-
HOM (YHKIIMM KOMIOHEHTa (MOAYJsl) B JKM3HEHHOM IIMKJIE KOMILIEKCA
IporpaMM, MOKET IPUBJIEKATh U UCMOJIb30BaTh IPYTUE MPOLIECCHl U KOM-
MOHEHTHI ISl BBITIOJIHEHUS 00Jiee CIOKHOM CIelUaTu3upOBaHHON (DyHK-
1007078

Yuugukayua u cmpykmypupoeanue npoueccoé 0eKomMnouuuu
KOMILJIEKCOB MPOrpaMM OMpaB/JaHa, €clidi OHa 00ecreYrMBaeT SKOHOMMIO
BPEMEHU TNPOMU3BOACTBA W/UIM NMPUMEHEHUS NPOAyKTa. Apxumekmypa
npoueccoé u KOMNOHEHMO8 KOMNIAEKca npozZpamm — 3T0 CTPYKTypa, Op-
raHU3yHoNas MPOLECCH B3aUMOIEHCTBUS KOMIIOHEHTOB, UCTIOJIb3YEMBIX
IpU MOCTPOEHUM CIOXKHBIX (YHKLIHUH, 00pa3yIomMnX BEPCUU POrpaMM-
HbIX KOMIUIEKCOB. Kaxaas 4acTb apXUTEKTypbl OOBIYHO BKIHOYAET MHOXKE-
CTBO KOMIIOHEHTOB, JA)K€ B OTHOCHUTEJIBHO MPOCTHIX KOMILIEKcax. Pa3pa-
00TKa YHU(UUIHUPOBAHHON CTPYKTYpPbl KOMIIOHEHTOB OCOOEHHO LIEIEC000-
pa3Ha [js BEpCU MPOrPaMMHBIX KOMILIEKCOB, KOT/Ia 3aTPaThl MOTYT 3(-
(PEKTHUBHO OKYIAaTbCsl MPU MPOU3BOJCTBE MHOYKECTBA MOCIEAOBATEIbHBIX
BapUaHTOB — BEpPCUU MPOAYKTOB. UTOOBI OBITH MONE3HBIM, (POpMaIbHbBIE
IPOLIECCHl 1 KOMIIOHEHThI KOMILJIEKCA HEOOXOIMMO aIalTUPOBATH K CIIE-
nuduke GyHKINH KOHKPETHOTO MTPOEKTAa.

OcHogHnble mpedosanus cmpyKkmypupoeanus apxXumexmypvl Kom-
NJ1eKC08 npozpamm MOXKHO OOBbEIMHUTH B IPYNIbI, KOTOPHIE YCTAaHABIIU-
BaIOT:

e CTaHAAPTU3UPOBAHHYIO CTPYKTYpPY (QpXUTEKTYpy) LEIOCTHOTO
NOCTPOEHHUS KOMILJIEKCA IPOrpamMM OMPEIEIEHHOrO Kiacca;

e yHU(ULIHUPOBAHHbIE TPEOOBAHMS CTPYKTYPHOTO IOCTPOCHHUS
(YHKIMOHAJIBHBIX TPOTPAMMHBIX KOMIIOHEHTOB U MOJTYJIEH;
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e CTaHJAPTU3HUPOBAHHYIO CTPYKTYPY 0a3 JaHHBIX, 00pabaThIBaEMbIX
porpaMMaMy;

e YHU(PUIUPOBAHHBIE TPEOOBAHUS CTPYKTYPHOTO MOCTPOCHUS WH-
(hopManMOHHBIX MOJTYJIEH, 3aNIOIHSIOMUX 0a3y JaHHBIX;

e yHUDUIMPOBAHHBIC TPEOOBAHUS K OPraHU3ALNU U CTPYKTYPHOMY
MOCTPOCHUIO MEKMOYJILHOTO HHTEpdeiica MporpaMMHBIX KOMIIOHEHTOB;

e yHUDUIIMPOBAHHBIC TPEOOBaHUs BHEIIHEro WMHTepdeiica u B3au-
MOJICHCTBUS KOMILJIEKCA MPOrpaMM U 0a3bl JAaHHBIX C BHEIIHEW CpeJioH, C
OTEPAIIMOHHOW CUCTEMOM M JAPYTUMHU THUIIOBBIMH CPEJICTBAMHU OpraHU3a-
[IMY BBIYUCIUTEIBHOTO MPOIIecca, 3alUThl 1 KOHTPOJIS.

Takum oOpaszom, aist obecrneueHuss 3QPEKTUBHOIO MPOU3BOJACTBA U
COKpalleHusi 3aTpaT HeoOXOoAuMO (QOpMYIUPOBaTH M COOJIONATH PSI
MPUHIIMIIOB W MPaBWI CTPYKTYPHOTO MOCTPOCHUS U MOBTOPHOTO MpPUME-
HEHUS IPOTPAMMHBIX KOMIIOHEHTOB U MOAyJieil (cM. puc. 1.4). OTu npuH-
IIUIIBI ¥ TIpaBUjia MOTYT UMETh OCOOCHHOCTHU B PA3JIUYHBIX MPOOJIEMHO-
OPUEHTUPOBAHHBIX 00JacTsaX. OgHako ux GopManu3aliys U BHIIOJIHEHUE B
KOHKPETHBIX MPOEKTaX 00ECIEeUNBAIOT 3HAUYUTEIIBHOE CHUMCEHUE MPYOo-
eMKOCIU U OJIUMEeTbHOCHU RPOU3600CHEA TIPOTPAMMHBIX IPOIYKTOB U
ux Bepcuil. [loTepss THOKOCTH apXUTEKTyPhbl KOMILIEKCOB MPOrpaMM, HEKO-
TOPOE BO3PACTAHUE PECYPCOB, HEOOXOIUMBIX JIJISI UX peaIU3aliu, OOBIYHO
HOJIHOCTBIO KOMIIEHCUPYIOTCSL YIyUUleHUEeM IKOHOMUUECKUX XapaKme-
PUCmuK MpoIEeCCOB MPOSKTUPOBAHUS U TTPOU3BOJICTBA MPOYKTOB.

CTpyKTypHOE HNPOCKTUPOBAHUE MPOTPAMMHBIX KOMILJIEKCOB JIOKHO
OBITh OCHO6AHO HA MOOYIbHOM npunyune. MHOTOYpOBHEBOE, UEpAPXU-
YECKOE MOCTPOEHUE CJIOKHBIX MPOTPAMMHBIX KOMIUIEKCOB MO3BOJISIET OT-
PAaHUYMBATH U JIOKAIN30BATh HA KAXKJIOM U3 YPOBHEU CIIOKHOCTH COOTBET-
CTBYIOILIME €My KOMIIOHEHTHI. Huowcnemy uepapxuueckomy ypoBHIO Npe/I-
CTaBJICHUSI TTPOTPAMM COOTBETCTBYIOT IIPOrpaMMHBIE U UH(GOPMAIIMOHHBIE
MOYJIH (MOZYJIM AAHHBIX). DT KOMIOHEHTHI (Hanpumep, 10 — 100 momy-
nei) o0ObeAUHSIOTCS B TPYIIIBI HA CpeoHem ypoeHe KOMHOHEHmOE8 npo-
2pamm OTpe/IeICHHOr0 (PyHKITMOHATILHOIO Ha3HAUYCHUSI C aBTOHOMHOM I1e-
neBoi 3aaadeit. Heckosibko rpymmn GyHKIMOHAIBHBIX MPOrpaMM 00pa3yeT
HEIOCTHBIA (YHKIMOHAIIBHBIA KOMNIEKC NPOSPAMM BbICOKO20 YPOBHA
OmnpeAeICHHON CUCTEMBbI. B CIIOXKHBIX CIydasx BO3MOXHO CO3JaHUE MPO-
rPaMMHOTO MPOJAYKTa M3 HECKOJIBKUX B3aMMOJEHCTBYIOIUX (DYHKIIHO-
HaJIBHBIX KOMIIJIEKCOB IPOrpaMM BBICOKOTO ypoBHs. Bcem umepapxuue-
CKMM CHUCTEMaM (B YACTHOCTH, IPOTPAMMHBIM KOMILJIEKCaM) MPUCYIIT pao
ceolcme u mpedosanuil, BAXXHEUIINMU U3 KOTOPBIX SIBIIIOTCS:
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e BEPTUKAJbHAS CONMOAYMHEHHOCTH, 3AKJIIOYAIOIIASCS B MOCJIEI0BA-
TEJIHOM YIIOPSIIOYEHHOM PACIOJI0KEHUHU B3aUMOJICHCTBYIOIIUX KOMIIO-
HEHTOB, COCTABIIAIOIINX MTPOTPAMMHBINA KOMILJIEKC;

e IIPaBO BMEIIATENbCTBA U IMPUOPUTETHOTO BO3JACUCTBUS KOMIIO-
HEHTOB BEPXHEr0 YPOBHS CBEPXY BHU3 HA KOMIIOHEHTHI HUKHUX YPOBHEH;

e B3aMMO3aBUCHUMOCTh JCUCTBUA KOMIIOHEHTOB BEPXHHX YPOBHEH
OT peakuidi Ha BO3JEUCTBUS U OT (PYHKIIMOHUPOBAHUS KOMIIOHEHTOB HUXK-
HUX YpOBHEW, UH(POPMALIHS O KOTOPBIX MEPEIaCTCsl BEpXHUM YPOBHSIM.

B pesynbTaTe B HEpapXUUECKUX CTPYKTypax KOMILIEKCOB MPOrpamMm
00pa3yloTcs 08a nNOMOKA 63AUMOOCUCHEUIl MEX]TY KOMIIOHEHTAMH Pa3-
HBIX YPOBHEH: C8epXy 6HU3 — KOOPAUHUPYIOIIUE U YIIPABISIONINE BO3ICH-
CTBHSI BEpXHUX YPOBHEN Ha KOMIIOHEHTHI HH>)KHUX YPOBHEU U CHU3Y 86€pX
— uH(opMaIMs 0 COCTOSIHUU U peaJIU3alMK MPEANMUCAHHBIX CBEPXY (PYHK-
M KOMIIOHEHTaMU HWXKHUX YpoBHEil. KoopaumHupyemble KOMIOHEHTHI
OOBIYHO MUMEIOT HEKOTOPYIO aBTOHOMHOCTH MOBEACHUS U MOATOTOBKH JIO-
KIbHBIX (YHKIMOHAJIBHBIX pelieHud. CTerneHb aBTOHOMHOCTU KOMIIO-
HEHTOB U MHTEHCUBHOCTh KOOPJMHUPYIOIIUX BO3JCHCTBUNA yCTaHABIIMBA-
I0TCSL B PE3YJIbTATE KOMAPOMUCCA TIPU BBIJECIEHUHN YUCA U pa3Mepa KOM-
MIOHEHTOB Uepapxuyeckux ypoeHeii. B3auMonelcTBUE KOMIIOHEHTOB B
npejenax ypoBHS 1€JI€COO00pa3HO MAaKCMMAJIbHO OTPaHUYMBATh, YTO IO-
3BOJIECT YIPOCTUTH 00111€€ KOOPIUHUPOBAHUE KOMIIOHEHTOB U MPOBOIUTH
€ro TOJBKO MO BEPTUKAIH.

Xapaxkmepucmuku eHeuwtHell cpedbl TPUMEHEHUS MPOrPpaMMHOTO
MPOAYKTa B 3HAYUTEIIBHON CTENEHU ONPEACIISIIOT apXUTEKTYPY U CTPYKTY-
Py TIPUMEHSIEMOU ONEPallMOHHONW CUCTEMBbI, CPEJICTB KOHTPOJISI U OpraHu-
3allMd BBIYUCIUTENBHOTO Mpolecca. [Ipu pazpaboTke cepuu Bepcuid s
HEKOTOPOW MPUKJIATHON 00JacTU 11eJIecO00pa3Ho YHU(DUIIMPOBATH BHEIII-
HUW UHTEpPENC U OMEPALMOHHYIO CUCTEMY. JTO OOECIEYMBAET MHOIO-
KpaTHOE HCIOJIb30BaHUWE OJHUX M TEX JK€ OPraHU3YIOIIUX MPOTpamM,
JUCHUIUIMHAPYET APXUTEKTYPHOE MOCTPOCHUE BCErO KOMILIEKCA M CIIO-
coOCTByeT yYHH(UKALMK MEKMOAYJbHOro HMHTEpdeiica. Ilepexon Ha HO-
BYIO ONEPAIMOHHYIO CUCTEMY, TaK K€ KaK U MEPEeX0] Ha Pean3yIOUIYIO
OBM papyroro Tuma, MOXKET NPUBOAUTH K HEOOXOJIUMOCTH HU3MEHEHUS
CTPYKTYPHOTO IMOCTPOSHUS KOMIUIEKCA MpOorpaMm U 0a3bl JaHHBIX.

N3MeHeHus, MOPOXKICHHBIE aJanTalyel Takoro poja, 4acTo J0-
BOJIBHO CYIIECTBEHHBI U JIAIOT PE3YIbTAT, MAI0 HOXOMNCUI HA Nepeul-
Hyw cmpykmypy. CTpyKTYpUPOBAHHUE JIOJKHO UCMOJIb30BATH JE€TATIBHYIO
UHPOpPMAIIMIO O MPOEKTEe: MpaBwia KOH(OUTYPUPOBAHUS KOMIIOHEHTOB
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KOMILIEKCa, Ha0Opbl MHCTPYKLUN pa3paboTYMKaM, MPOrpaMMHUCTaM U TeC-
TUPOBIIMKAM, PEKOMEHJAIMU Ha (POPMUPOBAHUE JTOKYMEHTAIMU U TIPO-
rpamMMHbIe HHTEpderchl KoMIOHEeHTOB. Kpome Toro, He0o0X0aMMO BbIJIE-
JSATh KIFOYEBBIX CHEHHATUCTOB ISl BBIMNOJHEHUS BAXKHEWINHMX IIaroB
IpoLiecCa UHTETPAllUd KOMIIOHEHTOB, OTCIEKUBAHUSA N€(PEKTOB MM cOO-
pOK, pukcanuu U3MEHEHUM, KOHTPOJIS CTHJISI KOAUPOBAHUS M B3aUMHOIO
IPOCMOTpPA KOJia, a TakKe MHOTME ApYyrue AeTainu, cunenuduuHbie s
B3aUMOJICHCTBUSI KOMIIOHEHTOB JFO00T0 CIIOAKHOTO MPOEKTA.

[Ipn opraHuzamuu CTPYKTYpPhl CIIOXKHOIO KOMILIEKCA MpOrpamw,
CO371aBaeMoro OOJBIIUM KOJUIEKTUBOM CHEIUAIUCTOB, €CTECTBEHHO BO3-
HUKAeT npo0JeMa OLEHKHU U YIOPSIOUYMBAHUS Ue1eCO00PA3HbIX PA3MEPO8
MOJYJIEl U KOMIIOHEHTOB Ha pa3HbIX HEPAPXUUYECKUX YpPOBHAX. Panmo-
HaJbHBIC pa3Mephl MporpaMmMubIx Moayiei (IIM) moryT ObITh OorpaHuye-
HbI YJIOOCTBOM U 0003PUMOCTBIO pa3pabOTKU TEKCTOB IPOrpaMM U UX TEC-
TUPOBAHUS OTJEIbHBIMHU CIELUATUCTAMU. XOTA Y HEKOTOPBIX Hpozpam-
MUCHI08 «BUPMYO0306» €CTb TEHJCHIIUS TNHUCATh MOHOJUTHBIE MOIYJIHU
pa3MepoM BO MHOTME COTHHU CTPOK, OJTHAKO MIPU 3TOM BO3HUKAIOT TPYIHO-
CTH TECTHUPOBAHHUS M OOECIEUYEHUS BBHICOKOM KOPPEKTHOCTH TAKUX MPO-
rpaMM. DKCHEPUMEHTAJIBHO YCTaHOBJEHO, YTO BO MHOTHX Mporpammax
yIpaBJIeHUSI 1 00pabOTKU MH(OpMAIMU — JTUHEUHBIE YYACTKU MPOrpamMm
MEX]ly MpEIUKaTaMH — y3JIaMU C BETBICHUEM 6 CpPeOHeM COCTaBISIOT
0k0J10 5 — 10 cTpok. [loaTOMYy 4KCIIO MapUIPYTOB UCIIOJHEHUS TPOTPAMM
U COOTBETCTBYIOIIEE YMCIIO TECTOB, HEOOXOANMBIX JI UX MPOBEPKH, BO3-
pacTaeT He MPONOPUUOHAIBHO YUCITY CTPOK B MPOrpaMMe, a 3HAYUTEIbHO
obIicTpee (IMOYTH KBaApaTUIHO, CM. Jiekiuio 2.1). Yike mpu cTa cTpokax B
nporpamme (10 — 20 mpeaukaToB — y3JI0B BETBIICHUS) JJIsl €€ TECTUPOBA-
HUS MOXeT notpedoBarbcs 0osnee 100 TtectoB. Takum oOpazom, mpu pas-
pabotke IIM menecooOpa3HO YUUTHIBATH PALMOHAIBHOE O2paAHUYeHUe
pasmepoe mooysneil Ha ypoeHe mpexcom CmpoK meKcma, 4TO COOTBETCT-
ByeT NpUOIU3UTENBHO TPUALATH albTEpHATUBAM B TaKUX IMpOrpaMmax.
[Ipu 3TOM 7151 mosiHOTO MOKPBITHS Takux [IM Tectamu HEoOXoauMo 3aj1a-
BaTh 10 1000 ycioBuii B T€CTax, 4TO0 OOBIYHO JOCTATOYHO TPYAHO WU HE-
BO3MOKHO pEAIN30BATh MMPAKTUYECKN B OTPaHUYEHHOE BpeMs. B cpennem
MOJIHOE TE€CTUPOBaHUE IporpaMm ¢ 30-10 BEpIIMHAMU BETBIICHUS MPOU3-
BOJIUTCSA TECTAMH C CYMMAapHOW CIIOKHOCTBIO 0KOJIO 300 — 500 y31m0B —
PEAUKATOB.

[IporpaMMHbIE KOMIIOHEHTHI BBICOKOW CIIOXHOCTH LEIec000pa3Ho
JEMUTh Ha 00Jiee IPOCThIC U JIeTYe TECTUPYEMbIE MOJIYJIM, YTO BO MHOTHX
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ClIydasiX JE€JaeTcs NpOorpaMMHUCTaMHA MHTYUTHUBHO. AHalli3 YHCIIA TECTOB
JUIsl OOJIBIIION pealbHOW BBIOOPKU MPOTPAMMHBIX MOJYJIEH B KOMILIEKCE
IporpaMM, CO3/1aBaA€MOM KOJUIEKTUBOM CHELHAIUCTOB, MOKA3J, YTO OC-
HOBHasl 4acTh MoayJen coaepxkana okojio 200 crpok (mo 20 — 30 y3i10B
BETBJICHUSI). DTO OOBIYHO YCTAHABIMBAIOCH CPEIHUMM CIEIUATUCTAMU
BCJICJICTBUE TICUXOJIOTHYECKOU CIOKHOCTU Pa3pabOTKH M TECTHUPOBAHUS
ooJsiee KpynHbIX MoayJiei. [ToaToMy B psife mpeanpusTUil mpu pa3padoTKe
IIM Obl1 pekomenoosan pauuoHaIbHBLIL pazmep RNPoOzpamMm mooy/eil B
npenenax 100 — 300 cTpok TekcTa, A MOJHOTO TECTUPOBAHUSI KOTOPBIX
JOCTaTOYHO MCIOJIb30BaTh 10 — 50 TECTOB C CyMMapHbIM YMCJIOM YCJIOBUI
BeTBIIcHUA 110 100. [Ipu npeBbiieHnn pekoMeHayeMbIx pazmepoB [IM ux
TPYIHO IPOTECTUPOBATH MOJHOCTBIO U UenAecooOpasHo oeaumsv npPo-
epammucmam Ha Oonee meaKkue KOMROHEHNbl — MOOYAU, TOCTYITHBIC JJIS
MPAKTUYECKU TTOJHOTO MOKPBITUA TECTAMHU, PA3MEPBI KOTOPBIX PETIIaMEH-
TUPOBATh UHCTPYKLUUSIMH IIPOEKTA.

Kaxp1id MOy b TIOJKEH pacCMaTpUBATHCA C TOUYKU 3PEHUST OmeEent-
CMEEHHOCMU ONPeOeICHHbIX TUYHOCHEN CREYUATUCHOE — NPOZPAMMU-
cma u mecmuposujuka. KOJUIEKTUB UM JTUYHOCTh, BBIIOJHSAIOIIAS Pa3-
paboOTKy, HECET NEPCOHAIbHYIO OTBETCTBEHHOCTh 3a BECh JAHHBIN MpoLiecc
Y KOMIIOHEHT, A€ €CJIM BBINOJHEHUE OTJECIbHBIX 3a7a4 MOPYYEHO NIPY-
romy mnpeanpustuto. [IpuHnmMn QukCHUpoBaHUS OTBETCTBEHHOCTU JIUI[ B
apXUTEKType, KOMIIOHEHTaX M MpoIeccax MPOU3BOACTBA MPOTPAMMHOIO
KOMIUIEKCa OO0JIerdyaer MPUMEHEHHE CTAHAAPTOB U OUEHKY XapakKmepu-
CMUK YaCTH KOHKPETHOI'O IMPOEKTa, B KOTOPBIM MOXKET OBITh BOBJICUECHO
MHOKECTBO CITCIIUATIUCTOB.

B mponecce skcrmyatanuyd MpoOrpaMMHOIO HPOAYKTA Y KaxXJIOro
M0JI30BATEIsl MOTYT MOSBIATHCA HEKOTOPBIE MPETEH3UH K (DYHKIITMOHUPO-
BaHMIO, KOTOPbIE KBAUTU(PUIUPYIOTCA UM KaK OMIMOKU WK Je(eKThl 0a30-
BOW WJIM COOCTBEHHOM, aJaliTUPOBAHHON BEPCUU MPOTrPAMMHOTO MPOIYK-
ta. OT mosb30BaTeNed WIM 3aKa3YMKOB MOTYT IOCTYNAaTh TAKKE MPEJI-
JIO)KEHUSI 110 BHECEHHUIO M3MEHEHUU B 0a30BYI0 BEPCHIO IS YIy4YIICHUS
AKCIUTYaTallMOHHBIX XAPAKTEPUCTUK U pacHIUpeHus (YHKIHOHAIBHBIX
BO3MOHOCTEW. AHAJOTHYHbBIE MPEIIOKEHHUSI MOTYT MOCTyNaTh OT pa3pa-
OOTUMKOB KOMILIEKCA mporpaMm. JIJist perieHust Takux 3aj1a4d pa3padoTaHbl
YU AKTHUBHO TMPUMEHSIOTCS CTaHAAPTU3UPOBAHHBIC METOJBI, METOAUKHU U
CPEACTBA ABTOMATH3AllUH PETIAMEHTHUPOBAHHOTO COHPOGOMCOCHUA U
ynpaeienua Kouguzypayueii KOMNOHEHMO8 U KOMNIAEKCO8 NPOZPAMM.
OHM MO3BOJISIOT MPEICTABUTH OTACIBHBIM CIEMAAIUCTAM U PYKOBOJUTE-
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JSIM COCTOSTHHE TTPOEKTa U €r0 KOMIIOHEHTOB B JIFD0OOM MOMEHT BPEMEHH U
HE JIOIYCKaTh Xaoca MpU KOJUICKTUBHON MOJAU(UKALIMU IIPOrpaMM U JaH-
HbIX. JIMCIUIIMHA COMPOBOXKACHUS M KOH(MUTYPAIIMOHHOTO YyIIPaBICHHS
KOMIIOHEHTaMHU B 3HAUMUTEIBHON CTEIICHU ompeoesisiem IKOHOMUYecKue
XapakmepucmuKku CJI0XKHOTO MPOrpaMMHOI0 KOMILIEKCA, €ro KauyecTBo,
JUTUTEILHOCTh CO3/IaHUsS, MPUMEHECHUS M KOHKYPEHTOCIIOCOOHOCTH (CM.
Jexkuuo 2.7).

Bo3pacTanue cia0KXKHOCTHM M OTBETCTBEHHOCTH COBPEMEHHBIX 3ajad,
peliaeMbIX KPYIMHBIMH CHCTEMaMHM, a TakK€ BO3MOXKHOIO yiiepba oT He-
JOCTATOYHOTO KayecTBa MPOTPAMMHOTIO MPOIYyKTa, 3HAUUTEIIHHO MOBBICH-
JI0 aKTyaJIbHOCTb OCBOCHHSI METOJ0B CMIAHOAPMUIUPOBAHHO20 ONUCAHUA
mpeboeanuil U OUeHUBAHUA XAPAKMEPUCMUK Kauecmea TPOU3BOJICT-
BEHHBIX MPOIECCOB, KOMIIOHEHTOB M MPOJYKTOB Ha Pa3JIMUHBIX ATamax
YKU3HEHHOI'O ITUKJa. BhIsIBHUIaCh HEOOXOAUMOCTh CHCTEMaTHU3alMU peallb-
HBIX XapaKTEpUCTUK KadyecTBa, MPHMEHEHHUs CTaHJApTOB Il BbIOOpa M3
HUX HEOOXOJAMMON HOMEHKJIATYphl U TPEOYEMbIX 3HAUCHUHN Il KOHKPET-
HBIX IIPOM3BOJICTB KOMILIEKCOB IIPOrPaMM.
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Jexuusn 1.3

TPEBOBAHUSA K ®PYHKIIUAM U
XAPAKTEPUCTUKAM KAYECTBA
KOMIVIEKCOB ITPOT'PAMM

Oco0enHoCcTH TPeOOBAHUM 3aMHTEPECOBAHHBIX JIMIL
K (YHKIHUSM M XapPAKTEPUCTHKAM KOMILJIEKCOB MPOrpamMm

[Ipu pa3zpaboTke TpeOOBaHMI K KOMILIEKCY MporpaMM HEOOXOJUMO
6bl0eNAMb U PAHICUPOBAMb NO NPUOPUMEMAM 3AUHMEPECOBAHHBIX
JIUY, KOTOPHIM HEOOXOIMMBI ONIPEICICHHbIE (DYHKIIMM U MOKa3aTeIu Kade-
CTBa MPOrPAMMHOTO KOMIUIEKCA C YUYETOM MX CHEIHaIu3aiuu U npodec-
CHOHAJIBHBIX HUHTEpeCcOB — puc. 1.5. [llupokas HOMEHKIIATypa XapaKkTepu-
CTHUK, NpejacTaBieHHas B ctanaapte ISO 9126, omnpeaenser pazHooOpas-
HbIE TPeOOBaHUS, U3 KOTOPHIX CIEAYET CEJICKTUPOBATh U BHIOMPATH TE, KO-
TOPbIC HEOOXOIUMBI € HOZUYUU NOmMpPedumeeil IMUX OAHHBIX

* 3aKaA34UK0G, I KOTOPBIX BAXKHO PETIIAMEHTHUPOBATH W OILICHHU-
BaTh MPOTPAMMHBIA MPOIYKT IO 3HAYEHUAM TpeOOBaHUU K (QYHKIUSAM U
XapaKTEPUCTUKAM, 3aJaHHBIM W YTBEPXKJICHHBIM B KOHTPAKTE, TEXHUYE-
CKOM 3aJIJaHiH U crelnuPuKanuax TpeOOBaHUN U ONPEACIISIIONINX, TPEKIE
BCET0, Ha3HauYeHUE, QYHKIUHU U chepy MPUMEHEHHUS TPOTPAMMHOTO KOM-
TJICKCA;

e nonav3oeameien, sl KOTOPbIX HEOOXoauMa (PyHKIIMOHAIbHAS
MPUTOJAHOCTh, KOPPEKTHOCTh, HAJIE)KHOCTh U IPYrMe MOKa3aTel KauyecTBa
MIPA ONMEPATUBHOM MCIIOJb30BAaHUM KOMIUIEKCA MPOTPAMM 10 OCHOBHOMY
HAa3HAYCHUIO;

* pazpadbomuukos, s KOTOPBIX BAXKHBI: ICHOCTh U KOHKPETHOCTD
onucaHuii TpeOOBaHUN K (PYHKIUSM U XapaKTEPUCTUKAM MPOrPAMMHOTO
KOMIUIEKCa, €r0 BO3MOKHASI apXUTEKTypa U UHTEPHEUCHl MEKY KOMIIO-
HEHTAMU U C BHEIITHEU CPELIOu;

* CHEYUATUCHIOB CONPOBONHCOAIOWUX U MOOUPUUUDPYIOUUX KOM-
IJIEKC MPOrpaMM, KOTOPBIE OTAAIOT NMPUOPUTET XAPAKTCPUCTUKAM, IOJI-
JEPKUBAIOIIMM COMPOBOXKICHUE U KOH(PUTYPAIIMOHHOE YNPABICHUE BEp-
CHSIMHA KOMILUIEKCA U €r0 KOMIIOHEHTOB;
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Tpebosanusn K pynkyuam u xapaKkmepucmukam Kauecmea
KOMRIEKCO08 NPOZPAMM O0TIHCHBL GKIIOUAMb:
- TpeOOBaHMI 3aMHTEPECOBAHHBIX JIHII K PYHKIMSIM U XapaKTepH-
CTHKaM KOMILIEKCOB MTPOTPaMM;
- (yHKIIMOHATBHBIC TPEOOBAHUS K CIIO)KHOMY KOMIIJIEKCY TPOT-
pamm:
® CHUCTEMHBIE OCHOBBI TPEOOBAHUMN K CIOKHOMY KOMILIEKCY
porpamwm;
e TpeOOBaHUA K HA3HAYCHUIO U XapaKTEPUCTUKaM (DyHKIIHO-
HAJIBHOM MPUTOJHOCTH KOMILIEKCA MTPOrPaMM;
® CTpaTervio ynpapieHUs] (yHKIMOHATbHBIMU TPEOOBAHUSIMH
K KOMIUIEKCY MTPOTpaMM;
® IUIAaHUPOBaHHME Pa3pabOTKH U pean3anuy TpeOOBaHUH K
(YHKIIMOHATBHBIM XapaKTEPUCTUKAM MPOTrPAMMHOI0 KOMILIEK-
ca;
e TpeOOBaHUS K APXUTEKTYpPE U Ka4eCTBY IPOrPAMMHOTO KOM-
TUIEKCa B COCTaBE CHCTEMBI,
® OrpaHUYEHHs PECYpCOB IMPOCKTUPOBAHUS, IPOU3BOJICTBA U
IpPUMEHEHUS! TPOrPAMMHOTO KOMILIEKCA;
- 00mue TpeboBaHMs K KaueCTBY (hYyHKIIMOHUPOBAHUS MTPO-
IPaMMHBIX KOMIUIEKCOB:
¢ (yHKIIMOHAJIbHAS MPUTOJHOCTh U KOHCTPYKTHUBHBIC XapaK-
TEPUCTUKHU KOMILJIEKCOB IMPOTPaMM;
® BHYTPEHHEE Ka4eCTBO MPOCKTUPOBAHUS U TIPOU3BOICTBA U
BHEIIIHEE KaueCTBO (PYHKIIMOHUPOBAHUS U TIPUMEHEHUS;
e TpeOOBaHUS K Ka4eCTBY (yHKIIMOHATBHBIX XapaKTEPUCTUK H
TpeOOBaHUS K CTPYKTYPHBIM XapaKTepUCTHUKAaM KOMIUIEKCOB
IpOrpaMM peaJbHOTO BPEMEHU;
- OrpaHHYEHUs PECYpCOB AJIS peaau3aluu TpeOOBaHUM K MPO-
rpaMMHOMY KOMIUIEKCY PeaibHOTO BPEMEHU;
- TpeOOBaHMS K KOPPEKTHOCTH, HAICKHOCTU U 0€30MaCHOCTH
MPOrPaMMHBIX KOMILIEKCOB;
- TpeboBaHus K 3()PEKTUBHOCTH MCHOIB30BaHUs pecypcoB OBM
MPOrPaMMHBIM KOMILJIEKCOM B pealbHOM BPEMEHH;
- IPOBEPKY KOPPEKTHOCTH (PYHKIIMOHAIBHBIX TPEOOBAHUHI K KOM-
TUIEKCaM IPOTrpamMM.

Puc. 1.5.

* Jluuam, OmeemcCme€eHHbIM 3 UHCMaliAulo, BHCAPCHUC U pCa-
JIM3a0UK0 IIPOTPAMMHOI'O KOMIUICKCA B PA3JIMYHLIX allllapaTHBIX W OIICpa-
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IIMOHHBIX CpeJiax, JJIsl KOTOPHIX HanbOoJjiee BaXKHBI XapaKTEPUCTUKH 00ec-
IIeUeHNsI MOOMIJILHOCTH.

Ipuopumemovr nompeoumeneil npu popmuposanuu mpeodosanHuil
K KOMIUIEKCY MPOrpaMM OTPaKalOTCs HE TOJIbKO Ha BBIJICICHUHM Ba)KHEM-
KX JJISI HUX KPUTEPUEB U PaHKUPOBAHUU MMPUOPUTETOB JPYTUX XapaKTe-
PUCTHUK, HO TaK»K€ Ha BO3MO>KHOCTH UCKIIFOUCHWH W3 aHaAJIU3a HEKOTOPBIX
XapaKTePUCTUK KaduecTBa, KOTOPHIC ISl JAHHOTO MOTPEOUTENST HE UMEIOT
3HaYeHMs. PaH)XXHUpOBaHHWE MOJKET JIETAIM3UPOBATHCI U U3MEHSTHCS B 3a-
BHUCUMOCTH OT (DYHKIIMM KOMIIJIEKCOB M PEalTbHBIX PECYPCOB, JTOCTYITHBIX
JUIs OOECIeUeHUsI WX JKM3HEHHOTO ITMKJIA. OTH TPHOPHUTETHI JOJDKHBI
0000111aTBCS M YUYUTHIBATHCS 3aKa3YMKOM ITPOEKTa IPU IMOJTOTOBKE KOH-
TpakTa M TexHHU4Yeckoro 3ananus. I[locine ompeneneHus Ha3HAYCHUS U
(GYHKIIMNA KOMILUIEKCAa MPOrpaMM IOJATOTOBKA MCXOJHBIX JaHHBIX U KOH-
LHENIUU TPOEKTa JOJKHBI 3aBEPIIATHCS 6blOCeHUEM HOMEHKIAAMmypbl
npUOpUMEMHBIX (QYHKUUIL U XaAPAKMEPUCMUK Kayecmed, VMEIOUINX
BIIMSIHUE Ha (PYHKIIMOHAIBHYIO MPUTOJHOCTH JJIS ONPENIECICHHBIX MOTpe-
OouTeIIeH.

TpeboBaHus K 3HAYCHUSAM (PYHKIIMN M XapaKTEPHUCTHK MPOTPAMMHO-
ro IPOJIyKTa JOJKHBI ObITh MPEABAPUTEIBHO MPOBEPEHBI pa3padoTIYNKaMu
Ha MX PEaJru3yeMOCTh C YUYE€TOM JOCTYIIHBIX PECYpPCOB KOHKPETHOTO IPO-
€KTa U MPU HEOOXOIMMOCTH OTKOPPEKTUPOBAHBI 110 COCTABY M 3HAYCHUAM
C y4eToM pUCKOB. I[Ipu orpaHUueHHOCTH PECYpPCOB MPOEKTa pacipeiesie-
HUE TPUOPUTETOB JOIKHO CTAaHOBUTHCS 0O0JIe€ CTPOTUM M MOTYT CHH-
XKaThC MPUOPUTETHI XapaKTEPUCTHUK, ISl peaTnu3allii KOTOPBIX PECYpPCOB
HEJI0CTaTOYHO.

Komanna pa3paOOTUMKOB JI0JKHA MPUMEHUTh METOAbI U IPOIIECCHI
IUIS TOTO, YTOOBI HOHAMb peuiaemyro npooaemy 3akazuuka 00 Havana
pazpadomKu npocpammHuo20 Komnjaekca. J{js 3Toro cieayer MCMoJib30-
BaThb AHAU3, 6bIAG/ICHUE U O0CB0CHUE NPOPECcCUOHATbHOU NPOdIeMbl U
UHmMeEPeCcos 3aKa34UKa:

e JIOCTUTHYTh COTJIAIICHHUS MEXIY 3aKa3uuKOM U Ppa3pabOTYMKOM
10 OIPEJICIICHUIO ITPOOIEMBI, LIeJICH U 3a]1a4 MPOEKTa;

e BBIJICJIUTh OCHOBHBIC TPUUYUHBI — MPOOJIEMBI, SIBJSIONIUECS UX HC-
TOYHUKAMU U CTOSIINUE 32 OCHOBHOM MPOOIEMOM MPOEKTa CUCTEMBI U KOM-
IJIeKca Mporpamm;

e BBISIBUTH 3aMHTEPECOBAHHBIX JIMI] U TOJIb30BaTENEH, Ybe KOJLICK-
THUBHOE MHEHHE M OIIEHKAa B KOHEUHOM HUTOT€ OMpEEisieT YCleX WM He-
yJauy IpOeKTa;
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e OIpPEIEIUTh, I/Ie TPUOIU3UTEIHLHO HAXOAATCS 00J1aCTh U TPAHUIIBI
BO3MOKHBIX PEIICHUHN MPOOIIeM;

e TOHSTH OTPAHUYECHUSI, KOTOpPHIE OYIyT HAJIOKEHBI HA MPOEKT, KO-
MaHJy U pelIeHHs TPooIeM.

Ionumanue nompednocmeit noav3osameneil HeOOXOAUMBIN opra-
HU3AIMOHHBIN ATall, TaKk Kak pa3pabOTUMKH PEIKO MOJYyYarOT COBEPIIECH-
Hble crnenuduKanuu TpeOOBAHUN K CO3AaBA€MOM CHUCTEME, OHU JOJIKHBI
caMHu 0o0wvlgamb MHPOpPMAIINIO, HEOOXOIUMYIO UM JJIS YCHEIIHOW pabdo-
Tbl. TEpMUH @bis6/1€HUE MPedoeanull TOUHO OTPAXKAET JAHHBIN MPOLECC,
B KOTOPOM pa3paOOTYMKU JODKHBI UTPaTh aKTUBHYIO poJib. YTOOBI mMO-
MOYbh KOMAaHJI€ PCIIUTh 3TH MPOOJEMBI, JyYIlle MOHSATH MOTPEOHOCTH
MoJIb30BaTeNied M JAPYrUX 3aWHTEPECOBAHHBIX JIWII, I1€JIECOO0pa3HO HC-
MOJIb30BATh MEMOObL:

e HHTEPBHIOMPOBAHUS U AHKETUPOBAHUS — CO3J]aHUE CTPYKTYPHUPO-
BAaHHOT'O MHTEPBBHIO BO3MOXKHBIX TPEOOBaHMUI;

e TIPOBEJCHHE HMHTEPBHIO C HECKOJIBKHUMHU IOJb30BATEISIMUA W/WIH
3aMHTEPECOBAHHBIMU JIUIIAMH;

e TMOJIBEJICHUE UTOTOB COBOKYITHOCTH MHTEPBBIO, (OPMYIHUPOBAHUE
Habopa HauOosee YacTo YHNOMUHABIIUXCA (DYHKUIMOHAIBHBIX U apXUTEK-
TYPHBIX MOTPEOHOCTEN 3aKa3uuKa U MOJIb30BaTENEH;

e COBCIIaHUS, MOCBSIIECHHbIE aHAIW3y W CHUHTE3y TpPeOOBaHUUA —
dbopMyIUpOBaHUE U OTPECIICHUE 1eJiel MPOrpaMMHOT0 MPOAYKTa; O3Ha-
KOMJICHUE C HUMM BCEX YYACTHUKOB MPOEKTa U YCTAHOBJICHHUE, UTO OHU C
HUMHU COTJIACHBI; €CJIM ATO HE TaK, CIEAYyET OCTAHOBUTHCSI U YTOUHECHUSIMU
TOOUTHCS corjiacus; 00s3aTesIbHO yOEIUTHCS B COTJIACUM 3aKa3UMKOB C
BBIZICJICHHBIMHU TPEOOBAHUSIMU;

e aHAJNIM3 WUTIOCTPATUBHBIX MPELEICHTOB B MPUIOKEHUH K KOHIIECTI-
M GopMHUpPYEMBIX TpeOOBaHUM, YTOOBl UX (DYHKIMU ObUIM HArISIHBI U
TOHSITHBI;

e 1O BO3MOXHOCTH BBISIBICHHE WJIH CO3JaHUE BPEMEHHBIX MPOTO-
THUIIOB Ha OCHOBE MTEPBUYHBIX TPCOOBaHHMIA.

XOTs HM OJIMH U3 METOJOB HE SIBJISICTCS YHUBEPCATbHBIM, KKIbIN 13
HUX TTO3BOJISAET JIyUIlle MTOHATh NOTPEOHOCTH MOJIB30BaTENCH U TEM CaMbIM
MPEBPATUTH HESACHBIE TPEOOBaHUS B TPpeOOBaHUSA, KOTOPBIE CPOPMYIHPO-
BaHbBl U MOHSTHBI BCEM 3aMHTEPECOBAHHBIM JuIaM. Kaxablii U3 3TUX Me-
TOZ0B 3P (HEKTUBEH B OMpPECICHHBIX CUTYaIUAX, OJJHAKO I1eJIeCO00pa3Ho
OTJIaBaTh MPEINOYTECHUE TPYIIIOBBIM COBEIIAHUAM, TOCBSIIEHHBIM Tpe0o-
BaHUSIM.
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@®opmupoBanue GQyHKIMOHAJIbHBIX TPeOOBaHMI K
CJIOKHBIM KOMILJIEKCAM MPOorpaMmm

[Ipn nnanupoBaHuM, pazpabOTKE U peanu3aluu mpedoeanuil K xa-
PAKMePUCMUKAM RPOZPAMMHO20 Cpedcmea HeoOX0auMO, B TIEPBYIO OYe-
pelb, YUUTHIBATH CIIeAyIONre (PaKkToOpHI:

¢ (YHKIUOHAIBHYIO MPUTOAHOCThH ((QYHKIHMOHAIBHOCTH) KOHKPET-
HOTO MTPOEKTa MPOTPAMMHOT0 KOMILJIEKCA;

e BO3MOXHBIE KOHCTPYKTHBHBIE XapaKTEPUCTHKH KayecTBa KOM-
ieKca MporpaMm, HEOOXOoAMMBbIE sl obOecreueHus (DYHKIMOHAIBHOMN
IPUTOHOCTH;

e JIOCTYIIHBIE PECYPCHI IS CO3JaHUS U OOCCICUECHHS] BCETO KH3-
HEHHOTO IUKJIa IPOTrPAMMHOTIO CPEJCTBA C TPEOYEMBIM KaUECTBOM.

O1u pakTopsl 1EIeco000pa3HO MPUMEHSThH MOCIE0BATEIbLHO, UTEPA-
ITMOHHO Ha KaXKJIOM M3 OCHOBHBIX ATaIlOB KM3HEHHOT'O IMKJIAa KOMILIEKCA
nporpamM. [Ipu nepBoHayaIbHOM OMpeNeeHUH TPEOOBAaHUN K (PyHKIIHO-
HAJIbHOM MPUTOJAHOCTH U K KOHCTPYKTHUBHBIM XapaKTEPUCTUKAM KadyecTBa,
3a/TaHHBIC 3aKa3YMKOM OTPAaHHYCHHS PECYpPCOB HE BCErJla MOTYT YYHUThI-
BaTh psiJi OCOOCHHOCTEN MPOEKTa, YTO OOYCIOBUT HEIOMYyCTUMOE CHUKE-
HUe (WM 3aBBIIICHNUE) TPEOOBAHUI K HEKOTOPHIM XapaKTepUCTUKAM Kaye-
ctBa. KpoMe TOro, BO3MOXHO, YTO HEKOTOPHIE XapaKTEPUCTUKH IMPOTUBO-
pPEUYMBBI WM MPUHIMIIMAIBHO HEpealn3yeMbl B JaHHOM IpoekTe. B pe-
3yJbTaTe He cOanancuposanHvlie mpedosanus K KauyeCTBY U JOCTYITHbBIC
peCypChl IPOSIBATCS KaK PUCKU — yIiepO B BUJIE TIOTEPh B KAYECTBE WIIK B
nepepacxo0BaHUU PeCypcoB. JJis yCTpaHEHHS UM CHUKEHUSI PUCKOB J10
JTOMYCTUMBIX MPEACIIOB MOTpeOyeTcs n3MeHeHue TpeOboBaHUM K (DYHKITHO-
HaJIBHOW MPUTOMHOCTU W/WIM K KOHCTPYKTUBHBIM XapakTepucTukam. Ta-
KM 00pa3oM, I1eJIeCO00pa3Ho aHaIu3 U pa3pabOTKy TpeOOBaHUN K Kaue-
CTBY KOMIUIEKCAa MporpaMM MpOBOJAWTHL B JiBa dTara: MpeABAPUTEILHO
MAKCUMUSUPYA PYHKUYUOHATbHYIO RPU20OHOCHIb 1 KOHCTPYKTUBHBIC Xa-
PaKTEPUCTUKUA KAa4yeCTBa, a 3aT€M MUHUMUIUPYA PUCKU CHYDKCHUS Tpe-
OyeMOoro KayecTBa WK UCTIOJIb3YEMbIX PECYPCOB.

Tpeoosanua K HA3HAUEHUIO U XAPAKMEPUCMUKAM (DYHKUUOHATb-
HOUl nPU2OOHOCMU U K KOHCTPYKTUBHBIM XapaKTEPUCTUKAM KauecTBa Cy-
MIECTBEHHO 3aBUCAT OT Ha3HAYeHUS U (PYHKUIUNA KOMIUIEKCOB IPOTpaMM.
Taxk, HanpuMep, TPU TPOCSKTUPOBAHUU:

e CHUCTEM yIpaBJeHUA OOBEKTaMU B pEabHOM BPEMEHHU OOJIbIIIOE
3HAYCHUE UMEET BpeMs peakiuu (OTKIMKA Ha 3a/laHKE), 3alUIIEHHOCTD,
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KOPPEKTHOCTh M HaJIS)KHOCTh (PYHKITMOHUPOBAHUS CTAOMIBHOTO KOMILICK-
ca IMporpamMM M MEHee BaXKHO MOXKET OBITh KaueCTBO OOCCIICUCHHS COIPO-
BOXJCHHUS W KOH(MUTYPAIMOHHOTO YHpPaBJICHHS, CIIOCOOHOCTh K B3aHMO-
JIEUCTBUIO U TTPAKTUYHOCTD;

e JUIS aIMHHUCTPATUBHBIX CHCTEM, KpOME KOPPEKTHOCTH, BaKHO
oOecrieuynBaTh MPAKTUYHOCTh MPUMEHEHHS, KOM(POPTHOE B3aUMOJICHCTBHE
C TIOJIB30BATEIIMU U BHEIIIHEH cpesioi, U MOXKET He MMEeTh 0CO00ro 3Ha-
yeHne S(PEGEKTUBHOCTHh HCMOJIB30BAHUSA BBIUHCIUTEIBHBIX PECYpPCOB U
obecrnieueHre MOOMIIBHOCTH KOMILIEKCA IIPOTPaMM;

e ISl MMAKETOB MPUKJIAIHBIX MPOTPaMM BBIYMCICHUNU WU MOJCIH-
POBaHMS IIPOIECCOB MOXKHO HE BCETJa YYMTHIBATh MX MOOHMIBHOCTH, 3a-
HIUIIEHHOCTh U BpeMEHHYI0 3(PHEKTUBHOCTh, HO OCOOEHHO Ba)KHA MOKET
OBITh KOPPEKTHOCTHh M TOYHOCTH PACUETOB.

Cucmemnan Ihpghexkmusnocme — PyHkyuonanrvHas npuzoOHOCmb
KOMILUIEKCa MPOrpaMM MOJKET OBITh ONKMCaHa KOJIMYECTBEHHO MJIM KayeCT-
BEHHO B BHUJIE HA0Opa MOJIE3HBIX CBOMCTB M XapaKTEPUCTUK IMPOTPAMMHOTO
CPEACTBA, MX OTIWYHUMA OT HMEIOIIUXCS Y APYTUX KOMILJIEKCOB IIPOTpaMM, a
TaKX€ MCTOYHHUKOB BO3MOXKHOM d(pekTuBHOCTH. OHA OmpeesieT Ha3Ha-
YeHHE, OCHOBHbIE (YHKIMH W TpeOOBaHMS 3aKa3uuka, Kakude 3aadu
TOJDKHBI PEIIAThCS IS YAOBICTBOPSHHMS TOJIB30BATENICH, a JOMOTHUTEIIb-
HbIE, KOHCTPYKTHBHBIC XapaKTEPUCTUKN Ka4eCcTBa — KaK M IPU KaKHX yC-
JIOBUSX 3aJaHHBbIC (PYHKIIMM MOTYT BBIMOJHATHCS C TPEOYEMBbIM KadecT-
BoM. B pe3ynbpTare Moxker OBITh (hOpMalIM30BaHa IEIb UCIIOIb30BAHUS U
Ha0Op TIaBHBIX XapaKTEPHUCTHK, TpeOOBaHU 3aKa3urKa M TOJIb30BaTeNei
IIPHU 3aKaze WIM IPHOOPETEHUH MPOTPAMMHOTO MPOAYKTA, a TaKKe MPEe]I-
mojaraecMas ero cdepa Ha3HaAuYeHHS W IMpuMeHeHus. [lomHOoTa M TOYHOCTH
MIPEJICTABICHUS ATUX XapAKTEPUCTUK SIBJISICTCS UCXOTHOM I MPOCTIEKH-
BaHMS peaju3aiii BCeX MOCISAYIONINX, TPOU3BOIHBIX CBOWCTB U KauecCT-
Ba (DYHKIIMOHAJIBHOM IIPUTOJHOCTH KOMILJIEKCOB porpamMMm (cm. puc. 1.4).

JlanHOe TpeOoBaHUE CBSI3aHO C TeM, Kakue GYyHKIIUU U 3a7a4u J0JI-
KE€H pelIaTh MPOrPaMMHBIN MPOAYKT JJISI YAOBJICTBOPEHUS OTpeOHOCTEH
MoJIb30BaTeIe, B TO BpeMs KakK JPyTHe, KOHCTPYKTHBHBIC TPEOOBaHMS
TJIAaBHBIM 00pa30M CBSI3aHBI C TEM, KAK U HPU KAKUX YCI06UAX 3aTaHHBIC
(GYHKIIMM MOTYT BBITIOJIHATBCS ¢ TpeOyeMbIM KaueCTBOM. DPYHKUUOHATb-
Hasa npuzoOHoCcmb — 3TO HaOOp U OMHCAHUs aTPUOYTOB, OMPEACIISTIONTAX
Ha3HaueHue, 0CHOBGHbIE, HeOOX00UMble U 00CmamouHbvle PYyHKUUU npo-
2PAMMHO20 KOMNIEKCA, 3aJJaHHble TEXHUYECKUM 3aJaHueM U crenudu-
KalusIMH TpeOOBaHWHN 3aKa3uWKa MM ITOTEHIIMAJILHOTO ITOJh30BaTE]Is.
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HomeHknatypa v 3Ha4€HHs BCEX OCTAJIbHBIX MOKa3aTesield KauecTBa Hero-
CPEJCTBEHHO OIPENEISOTCS TpeOyeMbIMU (PYHKIUSMHU MPOrpaMMHOTO
KOMILIEKCA M B TOM WJIM MHOW CTEMEHM BIHUSIOT HAa BBIMOJHEHHE STHUX
dbyukiui. [ToaTomy BeIOOp PyHKIIMOHATEHON MPUTOIHOCTH, TOAPOOHOE U
KOPPEKTHOE OINHUCAHUE €€ CBOMCTB SIBJISIIOTCSA OCHOBHBIMU HMCXOJHBIMU
JAHHBIMU JIJI1 YCTAHOBJIEHUS TPeOyeMbIX 3HaUCHUM BCEX OCTAIBHBIX CTaH-
JapTU3UPOBAHHBIX TOKa3aTeseil kauecTBa. ATpUOyTaMH 3TOW XapaKTepu-
CTUKHU MOTYT ObITh (DYHKIIMOHAJIbHAS MOJIHOTA PEUICHUS 3aJaHHOTO KOM-
IJIeKca 3aj7ia4, CTEMEeHb MOKPBITHS (DYHKIIMOHATBHBIX TPeOOBAHMM CIEIIU-
dbuKanusIMu 1 UX CTAOMIBLHOCTH MPU COBEPIICHCTBOBAHWH, YUCJIO U MOJI-
HOTa peaiu3yeMbIX TpeOOBaHMI 3aka3zuuka. TakuMu aTpuOyTaMud MOTYT
ObITh: (PYHKIIMOHAJIbHASI aJICKBATHOCTh MPOTPaMM JOKYMEHTaM U JCKJa-
PUPOBAHHBIM TPEOOBAHUSIM, YTBEPKJICHHBIM 3aKa3UMKOM; CTEIEHb I10-
KPBITUSI TECTAMU MCXOJHBIX TPEOOBAHUM; MOJHOTA U 3aKOHUYEHHOCThH pea-
JU3alUU 3TUX TPEOOBAaHUN; TOYHOCTh BBIMIOJHEHHS TPEeOOBAHHM JETallb-
HBIX crienuduKanuii Ha PyHKIIMOHATbLHBIE KOMIIOHCHTHI.

JI71s1 CIOKHBIX TPOTPAMMHBIX KOMILJIEKCOB HEOOXOIUMa CHpameus
ynpaenenus mpeooganuamu. J{is >Toro npumeHseTcs nHhopMamoHHas
uepapxusn;, OHa HAYMHAETCS C MOTPEOHOCTEH MOIb30BaTENEH, ONMMCAHHBIX
C MOMOIIbIO (PYHKIIUNA CUCTEMBbI, KOTOPBIE 3aTEM MpEeBpallaloTCcs B Oosee
noApoOHBIE TPEOOBaHUS K MPOTPAMMHOMY KOMILJIEKCY, BBIPAKEHHBIE TO-
CPEACTBOM IPELEACHTOB WIM TPAJUIIMOHHBIX (DOPM OMUCAHUS U CTaHIap-
TU3UPOBAHHBIX XAPAKTEPUCTHUK. IJTa HEpAPXUsl OTPakaeT ypPOBEHb a0CT-
PaKUHWKU MPU PACCMOTPEHHUU G3AUMOCEA3U 001acmu mpedoeanui u 00-
aacmu pewtenuil. B TpeOOBaHUSIX K KOMIUIEKCY MPOTrpaMM CIEayeT yKa-
3bIBaTh, KAKUE (PYyHKYUU NOJKHBI OCYIIECTBIISITLCS, a He Mo, KAK OHU MO-
I'yT peanu3oBaThcs. HyHO uCnonb30BaTh HAOOP XapakTEPUCTUK IJIS YC-
TQHOBJICHUSI U OIIEHKM KadecTBa KOMIUIEKCA U COJEPXKAIIUXCSI B HEM
(GYHKIIMOHAJIBHBIX KOMIIOHEHTOB. Eciun Heo0Xoaumo, JOKyMEHTaIUsl Tpe-
OOBaHUM MOJXKET JOIMOJHATHCA OJHUM HIJIM HECKOJBKUMH Oojiee Gpopmaib-
HBIMU JIUOO 0o0Jiee CTPYKTYPHUPOBAHHBIMU METOJAMU CHeIU(PUKAIUN Tpe-
OyeMOoro KayecTBa KOMILIEKCA MPOrpaMM.

DyukyuonaivHvle mpedoeanus — ONPEACIAIOT TMOBEICHUE MPO-
rPaMMHOTO KOMILJIEKCA, KOTOPBIM JOJDKEH OBITh CO3/laH pa3padoTyuKaMu
JUISL TIPEJIOCTABJICHUS BO3MOKHOCTH BBITIOJHEHHSI 3aKa34YMKOM W/WJU
MOJIb30BATENIMU CBOUX OOS3aHHOCTEH B KOHTEKCTE IOJIb30BATEIIbCKUX
TpeboBanuii. BeiOop TpeOoBaHUM K XapaKTEPUCTUKAM IPHU MPOESKTUPOBA-
HAU TMPOTPAMMHBIX KOMIUIEKCOB HAYMHAECTCA C OMPEOeNeHUs UCXOOHbBIX
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oannwlx. ][5 KOPPEKTHOTO BHIOOpA M YCTAHOBJICHUS TpeOOBaHWUM K Xa-
pPaKTEepUCTHKAaM KadecTBa, MPEXKJE BCET0, HEOOXOIMMO ONPENEIUTh OC-
HOBHBIE OCOOEHHOCTH IMpOrpaMMHOI cucteMbl. Ha OCHOBE 3THX JaHHBIX
JOJKEH (OpMHUPOBATHCS OOIIUN Habop mpedyemvix Xapakmepucmuk,
C80IICIME, UX Mep U 3HAYEHUIl Kauecmea 0J1s1 OnpedeieHHbIX nompeou-
meadneil 8 HCUZHEHHOM YUKIE NPOZPAMMHO20 KOMNJIEKCA:

e IICJIM CO3JaHUs MPOrPAMMHOTO MPOAYKTA U Ha3HAYEHUE KOMILICK-
ca (DyHKIIMOHAJIbHBIX 3a/1a4;

e 00mue TpeboBaHus K PYHKIMIM U XapaKTEPUCTUKAM 3a]a4d Ipo-
IPAaMMHOTO KOMILICKCA;

e MEpeUeHb OOBEKTOB M XapaKTEPUCTUK BHEIIHEN Cpelbl TPUMEHE-
HUS MPOTPAMMHOTO KOMIUIEKCA (TEXHOJIOTHUYECKIX OOBEKTOB yIPaBICHUS,
NOApa3ACICHUI NPEeANpPUITUS U T.I.), IPU YIPABICHUH KOTOPBIMHU JOJI-
KEH PeIIaThCsl KOMIUIEKC 3a]1ay;

* MEPUOJUYHOCTh U MPOAOKUTEIBHOCTh PEIIECHUS] KOMIUIEKCA 3a-
Aad;

e CBS3U M B3aMMOJCHUCTBUE KOMIUIEKCA 3a7a4 C BHEIIHEW CPEeNou U
JIPYTUMU KOMIIOHEHTAMU CUCTEMBI;

e pacnpeneneHre QyHKIUN MEXAY MEPCOHANIOM, TPOrPaMMHBIMU U
TEXHUYECKUMU CPEJICTBAMU MPU PA3TUYHBIX CUTYalUsX pELICHUs Tpedye-
MOTO KOMIUIEKCa (DYHKITMOHATBHBIX 3a/ad.

[IpoekThl, Kak NpaBUIO, MHULIMUPYIOTCS 3aKA3UUKOM C 00bemMom
(GYHKUUOHATbHBIX 803MONCHOCHEN, NPECHIUAIOWIUM TOT, KOTOPBIN pa3-
pPabOTUHK MOXKET peaIn30BaTh, OOECIIEUNB MIPUEMIIEMOE KauyeCTBO IIPH 3a-
JNaHHBIX pecypcax. Tem He MeHee, HEOOXOJMMO OTPaHUYUBATHCS, YTOOBI
UMETh BO3MOXKHOCTb MPENOCTAaBUTh B CPOK OOCHAMOYHO UeI0CHIHbLIL U
KayecmeeHHbvlil npozpammustii. npodykm. CyliecTBYIOT pa3IMYHbIE Me-
TOJABI 33JlaHUsI OYEPEAHOCTH BBINOJIHEHUS (IPUOPUTETHI) TpeOOBaHUN U
HNOHsITHE 0a30BOr0 YPOBHSI — COBMECTHO COTJIaCOBAaHHOTO MPECTaBICHUS
0 TOM, B 4eM OYJIyT COCTOSITh KIIOUEBbIC (PYHKIIMH CUCTEMBI, TPEOOBaHUH,
3aIaI0IIUX OPUEHTHUP JUISl IPUHATHUS PEIICHUN U UX OLICHKH.

Ecnu macuumaé npoekma u conymcmeyroujue mpeodoeanus 3aKaz-
YuKa npeeviuiarom peaibHule Pecypcsl, B JIIOOOM ciydae MpUIETCs orpa-
HUYUBATHCS B (YHKIMSAX M KadecTBe KoMIuiekca mporpamm. Iloatomy
CJIeAYyEeT ONPEACISATh, UTO 00A3amebHO 001)#CHO ObITh CIEIAHO B IEPBOM
WM OYEPETHON BEPCUU CHUCTEMBI U MPOTPAMMHOTO MPOAYKTA MPU UMEIO-
HMXxcsi pecypcax mpoekrta. JlJis 3TOro NMpUXOAUTCS BECTH IMEPETOBOPHI.
Henb3s oxupath, 4TO AAHHBIM MPOLECC MOJHOCTBIO PELIUT MPOOJIEMBI
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Macitaba U TpeOOBaHMM K MporpaMMHOMY MpoaykTy. Ho Takue maru
OKaXyT 3aMETHOE BO3JCHCTBUE HA pa3MeEpPhl MPOOJIEMBI, MO3BOJIAT pa3pa-
O0OTUMKaM CKOHLEHTPUPOBATh CBOM YCHIIMSI HA KPUTUYECKU BAXKHBIX MO/
MHOXECTBAaX TpeOOBaHUN M (PYHKIMA U UTEPALIMOHHO, B HECKOJIbKO dTa-
OB, NPEAOCTAaBUThH IOCIEIOBATEIbHbIC BEPCUM BBICOKOKAYE€CTBEHHBIX
CUCTEM, YJIOBJIETBOPSIONIMX WJIM JaXe€ MPEBOCXOAIINX OCHOBHBIE OXKU-
NaHud nosib3oBareniel. [IpuBieyeHue 3akazurka K UTEPAlIMOHHOMY pellie-
HUIO TTPOOJIEMBI YIPABJICHUS MAcIITa0OM U (PYHKIIMSIMU TOBBIIIAET B3a-
UMHBIE 0053aTeIbCTBA CTOPOH, CIIOCOOCTBYET POCTY B3aMMOIIOHUMAaHUS U
JIOBEPUST MEXKy 3aKa3uMKOM M pa3zpaborunkamu. Mimest 10CTaTOYHOE OIl-
penenenre PyHKIMN MpoaykTa (KOHIIEMIIMIO) U COKPATUB MaciiTad mpo-
€KTa /10 Pa3yMHOT'O YPOBHSI, MOKHO HAJESATHhCS HA YCIEX B CIECAYHOIIUX
BEPCUSIX IPOTPAMMHOTO KOMILJIEKCA.

OO01mue Tped0OBaHM K Ka4eCTBY (DYHKIIMOHUPOBAHUS
CJIOKHBIX IPOrPAMMHBIX KOMILJIEKCOB

ba3oBble MEXIAyHApOIHBIE CTAHAAPTHI OMPENEISIIOT OCHOBHBIE TpeE-
OOBaHHUSI K KayeCTBY B JKM3HCHHOM ITMKJIE KOMILJIEKCOB IporpamMm (CM.
[Tpunoxenue 1). HemocpeACTBEHHO K XapaKTEpUCTHKAM KayecTBa MPO-
IPaMMHBIX CPEJICTB OTHOCHUTCSI 2PYRRA CHIAHOAPMOE, B KOTOPYIO BXOIST
HOPMAaTUBHBIE JOKYMEHTHI, PErJIAMEHTUPYIONINE (PopMaTn3aiuio HephyHK-
UUOHAIbHBIX MPEDOBAHUN K METPUKAM KA4eCTBa KOMIUIEKCOB MPOTPaMM,
METOBI U TIPOLIECCHI MX BBIOOpA M U3MEPEHUS. DTa IPYIINa SBISETCS BaXK-
HEWIIEH JJIs JOCTHKEHHUS M TapaHTUPOBAHUSA BBICOKOTO KayecTBa MPO-
rPaMMHOTO MPOAYKTa Ha BCEX ATamax >KM3HEHHOIro IUKIA. TiiarenbHOe
cneyuguuuposanue mpedosanuil K Kayecmay npozpammHozo npooyK-
ma — K104eeou pakmop obecnevenus ux a0eKeamHoz0 NPUMEHEHUS.
DTO MOXET OBITh JOCTUTHYTO Ha OCHOBE BBIJICTICHUS U ONPECICHUS TOI-
XOJSIIIUX XapaKTEPUCTUK KA4eCTBA C YYETOM LEJIE HUCIOJIb30BaHHS U
(YHKIMOHAJIBHBIX 3aJ1a4 KOMILIEKCa IporpaMm (cM. puc. 1.5).

OcHoBoit miist hopmupoBaHus TpeOOBaHUI K XapaKTEPUCTUKAM KOM-
IJIEKCOB MPOTPaMM SIBJISIETCSI aHAJIU3 CBOMCTB, OTPAXKAOIINX KAYECTBO UX
dbyukuonupoBanus. [lpu 3ToM mnon kauecmeom @ynkyuonupoeanus
HOHUMAEmcsas MHOXECTBO CBOWCTB, OOYCJIOBIMBAIOIIUX MPUTOJHOCTH
IpPOrpaMMHOI0 MPOAYKTa OOecleunBaTh HAJEKHOE M CBOCBPEMEHHOE
npejcTaBieHue TpedyeMol nHpopmanuu 3aKa3uuky U/Uiau MOTPEeOUTEIIro
JUISL €r0 JAJbHEUIIIETO UCIIOIb30BAHMUS 110 Ha3HAYCHUIO. B cooTBETCTBHM C
NPUHIUIIUATIBHBIMA OCOOCHHOCTSIMA KOHKPETHOTO KOMILJIEKCa MpOorpamMmm
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Py TPOCKTUPOBAHUU JOJDKHBI BBIOUPATHCS HOMEHKJIATypa M 3HAYCHMS
noKa3areyiell KayecTBa, HEOOXOAUMBIX ISl €r0 3(P()EKTUBHOTO MPUMEHE-
HUS T0JIb30BATEIAMHU, KOTOPHIE OTPAKAIOTCA B TEXHUYECKON JIOKyMEHTA-
1M U B creyuukayuax mpeodosanuii Ha KOHCUHBIM TPOTPaMMHBIN MPO-
IyKT.

dopmanuzarusa TpeOOBaHUN K Ka4eCTBY MPOTPAMMHBIX MPOIYKTOB
MOTYT TIPOBOJUTHCS C ABYX TMO3UIUNA: C HOZUUUU HOJIOHCUMENbHOU 00eC-
neyeHus: 3PHEKTUBHOCTA U HEMOCPEICTBEHHON aJ€KBATHOCTH HUX Xapak-
TEPUCTUK KayeCTBAa — HA3HAYCHMIO, 1AM CO3JaHHUsI U TPUMEHEHUS MPO-
IPaAaMMHOTO MPOJIYKTa, & TAKXKE C He2amueHoil nO3uyuu BO3MOXHOTO TIpU
ATOM ylIepOa — JOIYCTUMOI'O PUCKA OT Je(PEKTOB U HEJOCTATKOB KauecT-
Ba IPU MPUMEHEHUM KOMILJIEKCAa MPOrpaMM WM CUCTEMbl. Xapakmepu-
cmuKu Kaiecmea u pucku o0ObEKTOB M MPOIIECCOB OOBIYHO TECHO CBsI3a-
HbI, Ha HUX BJIUSIOT MOJOOHBIE BHYTPEHHUE U BHEIIHUE (PAKTOPHI, KOTO-
pbIE C Pa3HBIX CTOPOH OTPAX)AKOTCS HA CBOMCTBAX CHUCTEM WA KOMILICK-
coB mporpamM. TpeOyeMble U pealibHbIE XapaKTEPUCTUKU KadecTBa
BJIUSIIOT HA PUCKU, a OCTAIOIIMECS PUCKHU BIUSIOT HA XapaKTEPUCTUKH Ka-
YecTBa MPOrpaMMHOTO TMpoaykTa. [loBeIIeHNIO TpeOOBaHUI K XapaKTe-
pUCTHKAM KadyecTBa MPOEKTa OOBIYHO COMYyMICHI8Yent CHUKEHHUE €TO PHUC-
KOB M HA00OpOT, COKpAIIEHHE PUCKOB CIIOCOOCTBYET YJYUIICHUIO XapaK-
TEPUCTUK KAauyeCTBA M IMOBBIMICHUIO ()YHKIHMOHAIBHOW mpuromgHoctu. Mx
cOaJaHCUPOBAHHOE B3aUMOBIIUSIHUE JIOJKHO OOECIEUUBATL Mpedyemyro
(ynkyuonanvnuyr npucoO0Hocms NPOrpaMMHOrO MNpoayKTa. MeToasl U
CHUCTEMBI YIIPaBJICHHS KaueCTBOM OJIM3KH K METOJaM aHajin3a M yIIpaBJie-
HUSI pUCKAMU MIPOEKTOB KOMILIEKCOB MPOTrpaMM, OHU JOJIKHBI UX JIOTOJ-
HATh U COBMECTHO CIIOCOOCTBOBATh COBEPIIICHCTBOBAHUIO (DYHKIIMOHAIb-
HOM MPUTOTHOCTHU MPOTrPaMMHBIX TTPOAYKTOB U CUCTEM Ha UX OCHOBE.

Cucmemnasn r¢pghekmusnocms yeneeo2o0 NpuMeHeHus NPopamm-
HbIX npodykmoe B ctanaapte ISO 9126 onpenensercs: CTENEHbIO yA0BIIE-
TBOPEHMS MMOTPEOHOCTEH OMPECICHHBIX JIUIl — 3aKa3YMKOB W/WIIH TTOJIh30-
BaTeJICi, KOTOphIE, B P CIy4yaeB, >KeIaTeIbHO U3MEPSITh dKOHOMHUYE-
CKUMH KaTEropusiMu: MPUObLIbIO, CTOUMOCTBIO, TPYJAOEMKOCTBIO, MIPEIOT-
BpAIlIEHHBIM YIIIEpOOM, JIUTEIbHOCTHIO IPUMEHEHHUA U T.1. B cTaHmapTax
sTa 3G PEKTUBHOCTH OTPAXKAETCSI OCHOBHOM, 00OOIIIEHHON XapaKTePUCTH-
KOW KauecTBa — ()yHKYUuoOHanbHas npu2ooHocms. B CBsA3U ¢ TeM, 4TO €€
a0COIIOTHYIO BEIMYUHY OOBIYHO TPYAHO HM3MEPUTh HEMOCPEICTBEHHO U
KOJIMYECTBEHHO, TO TI0 sy MOKa3aTesiel HeoOXoauMa U BO3MOXKHA Kaye-
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CTBEHHAs OLICHKA CBOMCTB U JIOCTOMHCTB MPU MPUMEHEHUU MTPOIPAMMHOTO
IPOAYKTA.

YnydiieHue KaxJI0u He@yHKUuoHaibHou — KOHCMPYKMUBHOU Xa-
paKkmepucmuku Kaiecmea TpeOyEeT HEKOTOPBIX 3aTpaT pecypcoB, KOTO-
pbI€ B TOM WX UHOW CTENICHU JIOJDKHBI OTPAXKATHCA HA OCHOBHOM XapakTe-
PUCTHKE KadyecTBa — Ha (PYHKIMOHAJIBHOW MPUTOAHOCTH. TpeGoBaHMs K
KOHCTPYKTHMBHBIM XapaKTEPUCTUKAM HMMEIOT 3HAYCHHE I MPOEKTA I0-
CTOJIbKY, IIOCKOJIBKY OHM 00€CTIEUNBAIOT TPEOyEMO€E KaueCTBO peaanu3aluu
OCHOBHOTO Ha3HaueHMsS W (PYHKIMNA KoMmIuiekca mporpamm. IIpu BeiOOpe
TpeOOBaHUN KOHKPETHBIX MEp M IIKAJI KOHCTPYKTHUBHBIX XapaKTEPUCTHUK
KA4eCTBA CIEAYET YYUTHIBATh BO3MOXKHBIE 3aTPaThl PECYPCOB HA UX JIOC-
THXKEHUE U Ha PE3YJIbTUPYIOIIEE MOBBIICHUE (DYHKIIMOHAIHHON MPHUTOI-
HOCTH, YKEJATEJIbHO, B COMOCTABUMBIX 3KOHOMUYECKUX EIWHHIAX, B TEX
xe Mepax M macmuradax. IloaroMy s KaKaoro mpoekTa HeoOXOIUMO
PaHXUPOBATh XapaKTEPUCTUKHU U UX aTPUOYThI (IPUOPUTETHI) U BBIJICTATD,
IpeXJe BCEro, T¢ TpeOOBaHUSA, KOTOPhIE MOTYT B HauWOOJIbIIEH CTENEHU
YAYUYIIATh (YHKIIMOHAIBHYIO IPUTOAHOCTD ISl KOHKPETHBIX IETIEH.

CrangapThl ONUCHIBAIOT METPUKH KauyeCTBA KOMIUIEKCOB MPOTpaMm
Ha OCHOBE MX BHYTPEHHUX aTPUOYTOB M BHEIIHETO MOBEICHUS CUCTEMBI.
OTH TUIIBI METPUK IPUMEHUMBI MPU OTNPEICTICHUN TPEOOBAHUI K KaUe€CTBY
U LIeJied MpoeKTa, BKIoYas MPOMEXYTOUYHbIE MPOAyKThl. OOliee mpen-
CTaBJICHUE O KA4ECTBE CTaHAAPTAMH PEKOMEHIYETCS OTpakaTb TPEMs
B3aMMOJICVCTBYIOIIMMU U B3aMMO3AaBUCHUMBIMU ZPYHRAMU HOKa3ameJell,
XapaKTePU3YIOIIUMU:

e BHYTPEHHEE KA4YE€CTBO KOMIUIEKCA MPOrpaMM, MPOSBISIOMIEECS B
IIPOIIECCE MPOECKTUPOBAHUS U TPOU3BOICTBA;

e BHEIIHEE Ka4eCTBO, 3aJJaHHOE TPEOOBAHUAMU 3aKa34UHKa;

e KauyeCTBO IPHU UCIIOJb30BAaHUH B MPOLIECCE HOPMAJIBbHOW JKCILTya-
Tallid KOMILUIEKCA IPOrpamMM U pe3yJbTaTUBHOCTBIO JOCTHKEHUS MOTPEO-
HOCTEHW MOJIb30BATEIIEN C YUETOM 3aTpar.

Ozpanuuennvie pecypcel NJid peann3aiuu TpeOOBaHUN (PyHKIIMO-
HaJIbHOW MPUTOJTHOCTH MOTYT HETATUBHO OTPAXaThCsl HA KOHCTPYKTUBHBIX
XapaKkTEepUCTHUKAX: Ha HAJAECKHOCTH, O€30MaCHOCTH, MPOMYCKHON CIOCO0-
HOCTH, KaYECTBE B3aWUMOJICMCTBUS C BHEIIHEN CPEOM U C IOJb30BATENS-
MU, Ka4eCTBE NOKYMEHTAlMU W JPYTUX SKCIUIyaTalMOHHBIX (haKTopax.
Takum 00pazom, mpedosanus K Xapakmepucmukam Kaiecmea npoekma
Komnjiekca npozpamm u OONyCIUMBbBIX PUCKOE NOJIKHBI ObITh IPOAHAIIN-
3UPOBAHBI U COTJIACOBAHBI JIJIsl YCTAHOBJICHHS B JJOTOBOPE MEXK/Y 3aKa3yH-
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KaMHd 1 pa3pabOTUYUKaMH HUCXOJHBIX KOMIPOMHUCCHBIX 3HAUECHUM, MPUTO/I-
HBIX JJ151 3G PEKTUBHON pa3pabOTKU KOMILIEKCA MPOrpamMM ¢ TpeOyeMbIMU
bynkuusamMu. [ pemeHus 3TUX 3a7a4 He0OXOIUMO YIIpaBJIEHUE Xapak-
TEPUCTUKAMHU KauyecTBa W YyIpPaBJICHHE PUCKAMHU C IEIbI0 O0ecledYeHun
pa3paboTyMKaMu TpeOyeMoM 3aKa3yuKoM (PYHKIIMOHAIBHON IPUTOJIHO-
ctu. [Ipu 3TOM ciemyeT yduThiBaTh, YTO KaXKIbIA BUJ PECYPCOB B peaTbHBIX
YCJIOBUSIX OTPAHUYEH M MOYKET BapbUPOBATHCS TOIBKO B HEKOTOPOM JIHAIIa30He.

Haun6omee oOmmmM BUOM PECYPCOB, UCHOIB3YEMbIX B KU3HEHHOM IIHKJIIE
KOMILJIEKCOB TIPOTrPaMM, SIBIISIFOTCSI QORYyCHUMbLE (PUHAHCOBO-IKOHOMUYECKUE
3ampamel. 1Ipy aHamm3e TpeOOBaHMIA KauecTBa ATOT IOKa3aTellb MOXKET TIpH-
MEHATBCS WM KaK BHUJI PECYPCHBIX OTpaHWYCHUH, WM KaK ONTUMHU3UPYEMBbIN
kputepuil. [Ipu 5TOM HEOOXOIMMO TaK)KE YUUTHIBATh 3aTpaThl Ha Pa3paboTKy,
3aKyNIKy M SKCIUTyaTalldi0 CHUCTEMbI OOECIICYEHHUs] KadeCTBa, TEXHOJIOTHH U
KOMILJIEKCa aBTOMATU3AIMK Pa3pabOTKH MporpamMm U 0a3 TaHHBIX, KOTOPhIE MO-
I'YyT COCTaBJISITh CYIIECTBEHHYIO YaCTh COBOKYITHOM CTOMMOCTH MPOTPAMMHOIO
NPOIYKTA.

Kaxmnoe TpeOoBaHue K XapaKTEpUCTUKAM KadecTBa M 3aTpaTaMm pe-
CYpCOB NEPBOHAYAIILHO OOBIYHO @HAIUUPYIOMCA HE3A8UCUMO, YTO MO-
KET MCIOJIb30BaThCSI B KAUECTBE MCXOJHBIX JAHHBIX JJII UX COMOCTaBJIe-
HUS C OTJEIBHBIMU XapaKTePUCTHKAMH aHAJIOTUYHBIX KOMILJIEKCOB IPO-
rpamMM, WIH JJis NPEICTaBICHUsI, KaK COCTABJISIONIEH BEKTOpa B MHOIO-
MEpPHOM IPOCTPAHCTBE TPeOOBaHUM CTAHAAPTU3UPOBAHHBIX XapaKTEpH-
CTUK KadecTBa. OOBIYHO 3aKa34MKH M Ppa3padOTUYMKH II€pBOHAYAJIBHO YC-
TaHABJIMBAIOT TPEOOBAHUS K KaKIOW XapaKTepucTHKe 0e3 ydyeTa OTHOCH-
TEJIbHBIX 3aTpaT Ha UX JIOCTIKEHUE, a TakKe 0€3 JACTaIbHOI0 aHalu3a UX
COBMECTHOTI'O BJIMSIHUS HA MOJTHYIO0 (PYHKIIMOHATBHYIO OPUTOIHOCTh Y TO-
TpeOuTene. ITo0 MOXKET MPUBOAUTH K 3HAYUTEILHBIM IMEPEKOCaM U He-
CcOanNanHCUpoBaHHbIM 3HAYEHUAM MPedOGAHUIl K OTICIbLHBIM, B3aUMOCBSI-
3aHHBIM XapaKTepPUCTUKAM KadyeCTBa, Ha KOTOphIE HE pPAIMOHAJIBHO HC-
MOJIB3YIOTCS OTPAHUYECHHBIE PECYPChl MPOEKTa, WM K HE aJI€KBATHO HU3-
KUM HMX 3Ha4eHUsIM. B mpoekTax CI0XKHBIX KOMIUJIEKCOB MPOTPaMM 3TO
MOKET YIpOKaTh 3HAYUTEIHLHBIM MOBBIIIICHUEM CTOMMOCTH W/ CHUKE-
HHUEM KOHKYPEHTOCIOCOOHOCTH CO3/I1aBa€MOr0 MPOrpaMMHOTO IPOJYKTa
M3-3a HEJIOCTATOYHOI'O YPOBHS OTACIBHBIX TTOKa3aTeie KauecTRa.

XapakTepUCTUKH KayeCTBa KOMIUIEKCOB MPOrpaMM HMEIOT pa3ihy-
HbIE MEPbI U IIKaJIbI, BCICICTBHE YETO OHU B OOJIBIITMHCTBE CBOEM HEIIO-
CPEACTBEHHO He conocmagumuvl mexcoy coooui. OHU TPEIBAPUTEIIHHO
BBIOMPAIOTCS U COTJIACOBBIBAIOTCS C 3aKa3UYMKOM MPU MOCIET0BATEIBLHOM,
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MOYTH HE3aBUCHUMOM aHaJIM3€ KaXKJIOro arpuOyTa KadecTBa B COOTBETCT-
BUM C UX MEpaMH U IIKaJlaMH JJIs MOCJIEAYIOMETro UCIIOIb30BaHUs B KOH-
TpakTe M TEXHUYECKOM 3ajaHuu. st 0000IIEeHHOTO OICHUBAHUS KAa4eCT-
Ba HEOOXOIUM YYET OTHOCHUTEIBHOTO BIWSHHUS KaXJAoro arpuOyTra Ha
(YHKIMOHAJIBHYIO IIPUTOJHOCTh. [Ipy 3TOM HE Bcerja y4uThIBAIOTCS pe-
CYpPCHI ISl KX peain3allii B KOHKPETHOM IMPOEKTE KOMILUIEKCA MPOTrPaMM.
DTO 4YacTo MPUBOAMUT K BBIIBMIKCHHIO PsJia HE paIlMOHAIBHBIX TpeOOBa-
HUM, KOTOpbI€ 3HAYUTEIBHO OTIMYAIOTCS JUOO IO CTEIECHU BIMSHUS Ha
(GYHKITMOHAIBHYIO MPUTOAHOCTD, JTUOO IO BEIMYMHE PEeCypcoB, HEOOXO-
TUMBIX JUIS UX peanusarnuu. Jis meneHanpaBieHHOTO, 3()PEKTUBHOTO
yIIpaBJICHUS TPEOOBAHUSIMHU CJIIOKHOTO KOMILJIEKCa IporpaMm IIeJIeco00-
Pa3HO UMETh MEXAHUZM 00BEOUHEHUA PAZHOPOOHBIX XAPAKMEPUCHUK B
HEKOTOPBIA MHTErpaIbHBIN TOKa3aTellb, OTPaXXAIOMU WX COBOKYITHOE
BJIMSTHUE HA (PYHKIIMOHAIBHYIO IIPUTOIHOCTD.

TpeboBaHMs K XapaKTepUCTHKAM KOMIUIEKCOB IPOTrpaMM, OIpeie-
Js01IMe UX (QYHKIIMOHAIBHYIO MPUTOJHOCTh, HPUHUYURUAILHO PA3aUYa-
omcs Ha 08e ZPynnol.

o mpedosanus K KOJUUECHBEHHBIM, USMEPAEMBIM, QYHKUUO-
HATbHBIM XAPaKmepucmuKkam, HeroCcpeICTBEHHO BIUAIONIMM Ha OIepa-
TUBHOE (PYHKIIMOHUPOBAHUE W BO3MOKHOCTb MPUMEHEHUS ITPOTPAMMHOTO
IPOJAYKTa B CHCTEME, B KOTOPBIC BXOMST TpeOOBaHUS K HaJACKHOCTH,
0€3011acHOCTH, TPOU3BOAUTEILHOCTH, IOMYCTUMBIM PUCKaM IPUMEHEHUSI;

o mMpedosaHus K cmpyKmypHolmM XapaKkmepucmukam, onpeesio-
MM apXUTEKTypy KOMIUIEKCA MPOrpaMM, BIUSAIOIIME HA BO3MOKHOCTH
ero MoAu(UKaIMU U COMPOBOXKIACHUS BEPCUM, HA MOOWJIBHOCTh U TIEPEHO-
CHMOCTb Ha pa3JIMYHbIe IIaT()OPMbI, HA JOKYMEHTUPOBAHHOCTD, Y 100CTBO
MPAKTUIECKOTO OCBOCHUS W MPUMEHEHHUS MPOrPAaMMHOTO MPOIYyKTa BHE
ONepPaTUBHOTO (DYHKIIMOHUPOBAHUSI.

Obowue mpedosanus K cucmemam u KoMnjieKcam npozpamm pe-
1bHO20 8pemeHu J1Jisl ABTOMATU3AIlMU yIpaBJieHUs: U 00paboTKU UHPOP-
Mallui 0 TMHAMUYECKUX 00BEKTaX COCTOST B CIEIYIOIIEM:

e B IIpolleccax YyIPaBJICHUS pEIICHHWEM 3aJad M BBIYMCICHUSIMH B
OBM 105KHO MCTIOJIB30BAaThCS €IMHOE TI100aIbHOE pealbHOE BPEMSI CHC-
TEM YINpaBJICHUS U 00pabOTKM MH(POPMAIMK JUHAMUYECKHX OOBEKTOB, a
TAK>K€ BHEIIHEW CPEJIbI;

e TIOTOKU JAHHBIX JJIsI 00paOOTKM M3 BHEIIHEW Cpeabl MOTYT OBIThH
HE3aBUCUMBIMHM, HECUHXPOHHBIMH, Pa3JIUYHBIMU 10 MUHTEHCUBHOCTH, CO-
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JEPKaHUIO, pealbHOMY BpeMEeHU (HOPMUPOBAHUS U MOCTYIUJICHUS JJIs1 00-
paboTKH;

e wuHbpoOpMaIKA B COOOIICHUSIX OT UCTOYHUKOB U OOBEKTOB BHEIII-
HEl cpelibl IOJDKHA COAEPKATh peaibHOE BpeMsi, K KOTOPOMY OTHOCSITCS
COOOILIEHUSI, UX KOOPJAUHATHI U XapAKTEPUCTUKU COCTOSHUS;

e peabHOE BpeMs pEIICHUs Pa3IuyHbIX (DYHKIMOHAIBHBIX 3aaad
TOJKHO () (PEKTUBHO YIOPSATOUUBATHCS B COOTBETCTBUU C YCTAHOBJICHHOM
JTUCHUILUIMHON DUCTICTYEPU3ALINU, ONPEIACICHHON MPU IIPOU3BOJACTBE CHUC-
TEMBbI, U pEAJIbHBIM BpEeMEHEM MprueMa UH(POPMAIUU U3 BHEITHEN CPebl;

e QITOPUTMBI U MPOTPAMMbl (PYHKIIMOHATIBHBIX 3a7a4 CUCTEMbI MO-
I'yT pa3inyaThCs MO JIUTEIBHOCTH PEIICHUS U BaXXHOCTHU JUIS MOJIb30Ba-
TEJIEH, TOJKHBI BKJIIOYATh U MCIOJIb30BaTh TEKYIIEE U PACUETHOE Peaslb-
HOE BpeMsl PE3yJIbTATOB PEIICHUS U UCXOIHOU HH(OpMAIINY;

e Wit 3(P(EKTUBHOIO HCIOJIB30BAHUS OrPAHUYEHHBIX PECYPCOB
IPOU3BOUTEILHOCTH U onepatuBHOM nmamatu IBM nenecoobpasHo mpu-
MEHSTh MPUOPUTETHI U MPEPHIBAHUS UCIIOJHEHUS MPOrPaMM B COOTBETCT-
BUM C BHIOPAHHBIMU JUCHUIUIMHAMU PEIICHUS PA3TUYHBIX (YyHKIIMOHAIb-
HBIX 3a/1a4;

e uHpOpPMALUA U COOOIIECHUS ISl MOTPEOUTENEH U BHEIIHEW Cpebl
MOTYT BBIJIaBaThCSl ACUHXPOHHO, B COOTBETCTBUU C YCTAHOBJIEHHOW JUC-
UUILUTMHOW U COAEPKaTh 3HAYEHUS PEATBLHOrO0 BPEMEHH, KOTOPOMY COOT-
BETCTBYIOT JaHHBIE B COOOIIECHHUSIX.

TpeGoBanus Kk XapaKTePUCTHKAM KadeCcTBA
CJIOKHBIX IPOrPAMMHBIX KOMILJIEKCOB

[Tonsitue Koppekmmuou (npasunvHoll) NPOZPAMMBL MOKET paccMmar-
pUBATBCS CTATUYECKU BHE €€ MCIIOJHEHUS BO BpeMeHU. KOppeKkTHOCTH
porpaMMBbl HE OIpejesieHa BHE 00JacTH M3MEHEHUSI MCXOJIHBIX JTaHHBIX,
3A0aHHBIX MPedosaHuAMU cneyupurkayuu, 1 HE 3aBUCUT OT JUHAMHUKH
(GYHKIIMOHUPOBAHUS MPOTPaMMbl B pealbHOM BpemeHU. CTeneHb HEKOp-
PEKTHOCTH MPOTPAMM OIPEIEIISIETCS BEPOATHOCTHIO MOMNAIAHUS PEATIBHBIX
UCXOJIHBIX JaHHBIX B MPOCTPAHCTBO 3HAUYECHHM, KOTOpOE 3a7aHO TpeOoBa-
HUSIMU CIIeM(UKAINA U TEXHUYECKOTO 3aJaHusl, OJHAKO HE OBbLIO MPOBE-
PEHO IPU TECTUPOBAHUM W HCIBITAHUAX. JHAYEHUS ATOrO IOKa3aTelns 3a-
BUCST OT (DYHKIIMOHATBHON KOPPEKTHOCTH MPUMEHSIEMBIX KOMIIOHEHTOB U
MOTYT PacCMATPUBATHCS B 3aBUCUMOCTH OT METOJOB HMX HOCTWIKCHUS U
OLICHUBAHUSA: JETEPMUHUPOBAHO, CTOXACTUYECKHA U B PEATBHOM BPEMEHU.
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Haoexcnaa npozpamma, ipexie BCEro, N0JDKHA 00ECTIeYNBaTh J10C-
TATOYHO HU3KYIO BEPOSITHOCTh OTKa3a B Ipoiiecce (PYHKIIMOHUPOBAHUS B
peaqbHOM BpeMeHH. BpIcTpoe pearnpoBaHHE Ha WCKaXKEHUS IMPOTPaMM,
JTaHHBIX WM BBIYUCIUTEIHHOTO TPOIECCa U BOCCTAHOBJIICHHE pabOTOCIIO-
COOHOCTH 3a BpeMsl MEHbIIIEE, YEM ITOPOT MEXKIy cOOEM M OTKa30M, 00ec-
MEYMBAIOT BBICOKYIO HAJIe)KHOCTHb mporpamm. [Ipu 3TOM HE KOppeKTHas
mporpamMma MOXeT (yHKIIMOHHUPOBATH a0COJIOTHO HAJECKHO. B peanbHbIX
YCJIOBHSX TI0 Pa3IMYHBIM MPUYUHAM UCXOJIHBIC JAHHBIE MOTYT TOMAIaTh B
IIPOCTPAHCTBO 3HAYCHUH, BBI3BIBAIOIINX COOM, HE MPOBEPEHHBIC MPU HC-
NBITAHUSIX, @ TAKXKE HE 3aJaHHBIC TPEOOBAHUAMU CTICIM(PUKAIIUNA ¥ TEXHH-
geckoro 3amanus. Eciu B 9TUX CUTyamusx MPOUCXOIUT JOCTATOYHO OBbI-
CTPO€ BOCCTAaHOBJICHUE, TAKOE UYTO HE PUKCUPYETCA OTKa3, TO TAKUE COOBI-
THS HE BIMSIOT Ha OCHOBHBIC TOKAa3aTeIM HAJACKHOCTH — HApaOOTKy Ha
oTka3 U Ko3(PuuueHT roroBHOCTH. ClenoBaTenbHO, HACKHOCTh (DYHK-
[IUOHUPOBAHUSA TIPOTPAMM A61A€MCA HOHAMUEM OUHAMUYECKUM, TIPOSB-
JSIOMKAMCS BO BPEMEHHM U CYIIECCTBEHHO OTJIMYAETCS OT TOHSATHUS KOP-
PEKTHOCTH MPOTPaMM.

[Ipu onenke peanuzamnuu TpeOOBaAaHUN HAIEKHOCTU PETUCTPUPYIOTCA
TOJIPKO TaKHue MCKa)XEHUS B MPOIECcCe JUHAMUYECKOTO HCIIOJHEHHUS IPO-
rpamMM, KOTOPbIE MPUBOJST K MOTEpe pabOTOCIOCOOHOCTH MpOoAyKTa. Pa-
00TOCITOCOOHOCTh KOMILJIEKCA MOYKHO TapaHTUPOBATh MPU KOHKPETHBIX
HCXOJIHBIX JTAHHBIX, KOTOPBIC HMCIOJIb30BAIUCH MPU TECTUPOBAHWU U HC-
NbITaHUSAX. PeanbHble MCXOMHBIC NAHHBIE MOTYT MMETh 3HAYCHHS, OTJIU-
Yaloluyecs: OT 3aIaHHBIX TPEOOBAHUSMU U OT MCIOJIB3YEMBIX MPU MPUME-
HeHUHu nporpamM. [lpw TakmX HMCXOJIHBIX JaHHBIX (DYHKIIMOHHUPOBAHHUE
nmporpaMM TPYyAHO Mpe/cKa3aTh 3apaHee, U BEChbMa BEPOSTHBI Pa3IMUHbBIC
aHOMAJINH, 3aBEPIIAIONTUECS OTKA3aMH.

HemnpenckazyeMocTs BHIa, M€CTa U BPEMEHH MPOSBICHUS Te(PEKTOB
B TIPOIIECCE IKCILTyaTalliyd IPUBOAUT K HEOOXOAUMOCTH CO3aHUS CIICIIU-
JIBHBIX, JIOMOJIHUTEIBHBIX CHUCTEM OINEPATHBHOM 3alIUThl OT HEMPE.-
YMBIIIICHHBIX, CTyYalHBIX UCKaXEHUN BBIYUCIUTEILHOTO TIpoIiecca, Ipo-
rpaMM U JaHHbIX. CHCTEMBbl ONIEpPaTUBHOW 3aIlUThI MpeaHa3HAYCHBI IS
BBISIBJICHUS M OJIOKUPOBAHUS PACIIPOCTPAHEHUSI HETATUBHBIX MOCIICICTBUN
IPOsIBJICHUS Ae(EKTOB U YMEHBIIICHUS UX BIUSHUSA HA HAJEKHOCTh (PyHK-
IIMOHUPOBAHUS KOMILJIEKCA TIPOTrpaMM JI0 YCTPAHEHHUS MX MEPBUYHBIX HC-
TOYHHUKOB. JIJIs1 3TOT0 B KOMILIEKC MPOTpaMM JIOJDKHA BBOJIUTHCS BPEMEH-
Hasl, MporpaMMHasi 1 HH(OOpPMaIMOHHAsI U30BITOYHOCTD, OCYIIIECTBIISIOIIAN
orepaTuBHOE OOHapykeHue AeHEeKTOB (PYHKIIMOHUPOBAHUS, X HUICHTH-
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duKanuio M aBTOMAaTUYECKOE BOCCTAHOBIIEHHE (pecTapT) HOPMaIbHOTO
byHKIIMOHUPOBaHUA. DPHEKTUBHOCTH TAKOU 3aIUTHI 3aBUCUT OT UCIOJIb-
3YEMbIX METOJI0B, KOOPJAWHAIIUK WX MPUMEHECHUS U BbIJICISIEMbIX BBIUUC-
JUTENBHBIX PECYPCOB Ha UX PeaTU3aIMIo.

OCHOBHBIM HPUHUUNOM Klaccupukayuu co0ee u 0mKa308 B 1po-
IPAMMHBIX MPOAYKTaX MPU OTCYTCTBUU UX (PU3HUECKOTO Pa3pyIICHUS SB-
JsieTCA pa3/ieNieHHe MO BPEMEHHOMY IOKa3aTelio JJIUTEIbHOCTH BOCCTa-
HOBJICHHS TIOCJI€ JIFOOOTO MCKaXEHUsI MPOrpaMM, JAHHBIX WU BBIYUCIIU-
TEJBHOTO IMpoIlecca, PErUCTPUPYEMOr0 KaK HapylieHue paboTocrnocoOHO-
ctu. Ilpu 1IMTENbHOCTH BOCCTAHOBJICHHUS, MEHBIIEH 3aJaHHOTO IMOpPOra,
nedexTsl 1 aHoMaluu Npy PYHKIMOHUPOBAHUU MPOTPAMM CJIEIYET OTHO-
CUTh K cO0AM, a TIPU BOCCTAHOBIICHUH, MPEBBIIAIONIEM IO JIIUTEIIBHOCTH
MOPOrOBOE 3HAYEHUE, MTPOUCXOAIIEE UCKAKEHUE COOTBETCTBYET OMKA3Y.
Kinaccudukaius nporpaMMHBIX COOEB M OTKA30B IO JJIUTEIBHOCTH BOCC-
TQHOBJICHUSI TIPUBOJIUT K HEOOXOJUMOCTH aHaIu3a JUHAMUYECKUX Xapak-
TEPUCTUK OOBEKTOB, SIBIAIOIIMXCS MOTPEOUTENIIMU JaHHBIX, 00pabOTaH-
HBIX KOMIUIEKCOM IPOrpaMM, a TaKX€ BPEMEHHBIX XapPaAKTEPUCTUK (PYHK-
MOHUPOBAaHUA MporpamMM. BpemMeHHasi 30Ha mepepbiBa HOPMAJIbHOW BbI-
nayv “HPOpMALMKU U TOTepU pabOTOCIIOCOOHOCTH, KOTOPYIO CIEAYET pac-
CMaTpuBaTh Kak 30HY c00s, TeM IIUpe, 4eM 00Jiee MHEPTHBIA OOBEKT Ha-
XOJIUTCS MOJT BO3JICUCTBUEM COOOIIIEHUH, TOATOTOBJIEHHBIX TPOTPAMMHBIM
KOMILJIEKCOM.

Tpeoosanua K HadexcHocmu TPOTPAMMHBIX MPOAYKTOB B 3HAYU-
TEJbHOW CTENEeHU aJICKBATHBI aHAJIOTUYHBIM XapaKTEePUCTUKAM, IPUHSATHIM
JUISl APYTUX TEXHUYECKuX cucteM. Hambosiee mIMpOKO UCTOIB3YETCS Kpu-
mepuil OnumenvbHOCMU Hapadomku Ha omka3z. JlJid ONpeAclieHus: 3TOU
BEJIMYUHBI HU3MEPSETCS BpeMs pabOTOCIOCOOHOTO COCTOSIHUSI CHUCTEMBbI
MEX]y TOCJIEA0BATEeIbHBIMU OTKa3aMH WIM HadajlaMd HOPMaJIbHOTO
(YHKIIMOHUPOBAHUS CUCTEMBI TOCJE€ HUX. BepOoATHOCTHBIE XapaKTepu-
CTUKH 3TOW BEJIUYMHBI B HECKOJIBKUX (POpMaX HMCHOJB3YIOTCA KaK pa3Ho-
BUJIHOCTH KPUTEPUEB HAJIC)KHOCTH.

OCHOBHBIM mpedosanuem K npoueccy 60CCHIAHOGIEHUA SBISETCA
OJIUMEIbHOCHb 80CCIAHO6/1EHUA Y €€ BEPOSITHOCTHBIE XapaKTEPUCTUKHU.
OTOT KPUTEPUM YUUTHIBAET BO3MOXKHOCTh MHOTOKPATHBIX OTKA30B M BOC-
cta”HoBjeHuN. OO00OIEHNE XapaKTEPUCTHUK OTKA30B M BOCCTAHOBJICHUM
OPOU3BOAUTCSA B KPUTEPUU KoIhpuuuenm zomosnocmu. ITOT TOKA3a-
TEJb OTPAXKAET BEPOATHOCTh UMETh BOCCTAHABIMBAEMYIO CUCTEMY B pado-
TOCITIOCOOHOM COCTOSIHMHM B MPOW3BOJIbHBI MOMEHT BPEMEHH. 3HAUYCHUE
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Kod(pdUIMeHTa TOTOBHOCTH COOTBETCTBYET JI0JI€ BPEMEHHU IOJIC3HOM pa-
OOTHI KOMILJIEKCA MPOTPaMM U CUCTEMbI Ha JOCTATOYHO OOJIBIIIOM HHTEP-
BaJIe, COJECPKAIIEM OTKa3bl U BOCCTAHOBJICHUSL.

HapaGoTka Ha OTKa3 y4WUTHIBAET CHUTYAIlUU MOTEpU pabOTOCIIOCOO-
HOCTHU, KOTJia JUIMTEIbHOCTh BOCCTAHOBJIEHUS JJOCTATOYHO BEJIMKA U Ipe-
BBIIIIAET MOPOTOBOE 3HAUCHUE BPEMEHH, paslelisroliee COOBITUS cOOsl U
oTtkaza. Ilpu sToM OojbIIOe 3HAUECHHWE HMMEIOT CPEACTBA OMEPATUBHOTO
KOHTPOJI U BOCCTaHOBJIEHUS (pecTtapTa). KauecTBO MpoBEICHHOM OTIIAIKU
KOMILIEKCa MporpamMMm OoJjiee TOJIHO OTpa)KaeT 3HAYCHHE IJTUTEIbHOCTH
MEXK]Iy TTIOTEePSMH PabOTOCTIOCOOHOCTH ITPOTPAMM — HAPAOOMKA HA OMKA-
308Y10 CUmMYAUUI0 Uiu yCMOUYUEOCHb, HE3ABUCUMO OT TOTO, HACKOJIBKO
OBICTPO MPOM3OIILIO BOCCTaHOBIEHHE. CpelicTBa OMEPATUBHOTO KOHTPOJIS
¥ BOCCTaHOBJICHHS HE BJIUSAIOT Ha HapaOOTKy HAa OTKa30BYIO CHUTYAIIHIO,
OJIHAKO MOTYT 3HAYUTEIbHO YJIy4lllaTh MOKAa3aTeIM HAJEKHOCTH MPO-
rpamm. [loaToMy mpu oleHKe HEOOXOAMMOTO TECTUPOBAHHUS 11€7€C000-
Pa3HO U3MEPSATh U KOHTPOJUPOBATH HAPAOOTKY HA OTKA30BYIO CUTYAIIMIO,
a 00beM M JIIMTEIbHOCTh TECTUPOBAHUS B PsJi€ CIy4YacB yCTAHABIUBATH
1o HapabOTKe Ha 0TKa3 ¢ y4eToM 3(P(HEeKTUBHOCTU CPEJICTB pecTapTa.

HemnpenycMoTpeHHBIC TpH TPOCKTUPOBAHUW CHUTYAIlMM W OIIMOKU
(YHKIIMOHUPOBAHUS MPOTPaMM U JTAHHBIX MOTYT OBITh MOTCHIIHATbHBIMHU
UCMOYHUKAMU Kamacmpog pu TPUMEHEHUH TaKUX ITPOTPAMMHBIX KOM-
IJICKCOB, GIUAIOWUMU HA 0€30NACHOCHMb UX @QYHKUUOHUPOBAHUA U
npumenenusa. HauOomnee 1monaHo ¢GyHKIMOHAJIbHAs O€30MacCHOCTh KOM-
IUICKCOB TMPOTPAMM XapaKTepU3yeTCs BEIWYUHOMN yiepOa, BO3MOKHOTO
IpU TPOSIBIICHUHU JECTAOMIU3UPYIOMUX (DAKTOPOB M peaIM3allMU KOH-
KPETHBIX y2p03 — PUCKOB, A TAKXKE CPEIHUM BPEMEHEM MEXIY MpO-
SBJICHUSAMHU HEMPEAYMBIIIJICHHBIX YIPO3, HapyIIAIOMMUX HAJACKHOCTh U
oe3omnacHocTh. OAHAKO OMUCATh U U3MEPUTH B OOIIEM BUJIE€ BO3MOKHBIN
yiiepd Mnpu HapylmIeHUH O€30MacCHOCTH JJII KPUTHUYECKUX KOMILIEKCAX
MPOTpaMM Pa3HBIX KJIACCOB MPAKTUUECKH HEBO3MOXHO. [loaTomy peanu-
3alldd YTpo3 Ieecoo0pa3HO XapaKTepu3oBaTh HMHTEpBaJlaMH BpPEMEHU
MEXIy WX TPOSIBICHUSAMH, HApYIIAIOIIMMU 0€30MacHOCTh MPUMEHECHUS
porpaMMm, WM HapaOOTKOW Ha OTKa3bl, OTpakaroluecss Ha 0e30IMacHO-
CTU. DTO cOuzHCcaem noHAmMUA u mpedosanus 6e3onacHocmu ¢ noKasa-
menamMu Hade)cHoCcmu KOMIUIEKCOB MporpamM. Pasnindnie coCTOUT B TOM,
YTO B MOKAa3aTeNsAX HAJACKHOCTH YUUTHIBAIOTCS BCE pean3aliui OTKa30B, a
B XapaKTepUCTUKAX (DYHKIMOHAIBHON OE30MacHOCTH CIEIyeT PErucTpH-
pOBaTh TOJIBKO TE€ Cy4aAliHble Kamacmpouueckue omikasvl, KOTOPbHIC
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OTpa3WINCh Ha Oe30macHOCTH. CTaTUCTUYECKH TaKHUX OTKa30B MOXKET
OBITH B HECKOJIBKO pa3 MEHBIIIE, YEM YUYUTHIBAEMBIX B 3HAUCHHUSX HAJCK-
HOCTH. OTHAKO METObI, BIUSIONIAE (haKTOPhI M pPeajbHbIC 3HAUYCHHS I10-
Ka3aTesiell HaJIe)KHOCTH, MOTYT CITYKHUTh OPUEHTHPAMHM TPU OIICHKE (PyHK-
IIHOHAILHOU 0€30MaCHOCTH KPUTHYECKUX MPOrPaMMHBIX KOMILIEKCOB.

OneHka W yTBEpXKACHUE ueell (YHKUUOHANbHOU 0e30nacHocmu
TpeOyeTcs I JEMOHCTPAIMU 3aKa34uKy WM TOJb30BATEII0, YTO yCTa-
HOBJICHHBIC 1I€JIM MPOEKTa aJeKBaTHBI mpobiieme ero Oe3zomacHocTH. Cy-
IMIECTBYIOT 1€ M (YyHKIIMKA OE30MacHOCTH IS KOMIUIEKCa MPOTpaMM U
1enan 0€30MacHOCTH NI Cpebl. PEKOMEHIyeTCsl COMOCTaBISATh ATU IEIU
0€30MacHOCTH ¢ UACHTU(DUIIMPOBAHHBIMM yTIPO3aMH, KOTOPBIM OHH IPO-
TUBOCTOSIT, W/WJIM C TOJUTUKONW W TPEANOJIOKCHUSIMH, KOTOPHIM OHU
JOJDKHBI  COOTBETCTBOBATh. VIcmonp30BaHME CTaHIapTa O3HA4YaeT, YTO
mpeoosanus Mo2ym 0blmb 4emKO UWOeHMUPUUUPOBAHDL, YTO OHU aBTO-
HOMHBI, ¥ IPUMEHECHHUE KaKI0T0 TPEOOBAaHMS BO3MOYKHO U JIaCT 3HAYMMBII
pe3yJIbTaT MPHU OLIEHKE KaueCTBa, OCHOBAHHBIM Ha aHAJIN3€ COOTBETCTBUS
KOMILJIEKCA IPOrpaMM 3TOMY KOHKPETHOMY TpeOOBaHUIO.

TpeOoBaHus Kk 3(PPEeKTUBHOCTH UCIIOIB30BAHUS PECYPCOB
9BM nporpaMMHBIM KOMILIEKCOM B PeajibHOM BPpeMEeHU

JI1st cucteM peaabHOTO BPEMEHM 0cO00€ 3HAYECHHE UMEIOT mpedosa-
HUua I(hhekmuenozo ucnoab306anus NPOrPaMMHBIM TMPOJYKTOM peECyp-
coB OBM no mnpousBoautenbHOCTU. DPGEKTUBHOCTH B CTaHIApPTE
ISO 9126 oTtpakeHa AByMs AMHAMUYECKUMHU XapaKTEPUCTUKAMU TPeOO-
BaHUN — BpeMEHHOU A()(PEKTUBHOCTHIO M HCMOJB3YEMOCTHIO PECYPCOB
OBM, koTopble PEKOMEHIYETCS OINUCHIBATh, B OCHOBHOM, KOJIMYECTBEH-
HBIMU aTpUOyTaMH, YYUTHIBAIOUIMMHU JIMHAMUKY (PYHKIIMOHUPOBAHUS
KOMILIEKCOB mporpamM. OCHOBHBIE TpeOOBaHMS K XapaKTEPUCTHKaM (-
(EKTUBHOCTH MCMOJIb30BaHUS BBIUUCIUTEIBHBIX PECYPCOB COCPEAOTOYE-
Hbl Ha HanOOJIee KPUTHUUYHBIX IMOKA3aATENSIX HNPOU3BOJUTEIHHOCTA U JIJIH-
TEJIBLHOCTHU pelIeHUs GYHKIIMOHAIBHBIX 3a/1a4 (cM. puc. 1.5). [Ipu sTom B
KOHTPaKTe, TEXHUYECKOM 3aJaHuu U crenudukanuu TpeOOBaHUMN TOKHbBI
ObITh 3a(DMKCUPOBAHBI U YTBEPKJICHBI Mpedyemble 3HAUeHUA FTUX XapaK-
TEPUCTUK U uX npuoputetoB. B crangapre ISO 9126 5Tu xapakTepuCTUKN
KA4eCTBAa KOMIUIEKCOB MPOTPAMM PEKOMEHIYETCSI OTpa)kaTh PSIAOM aTpH-
OyTOB, KaXJIbId U3 KOTOPBIX CJIEAYET OIEHUBATH JJI CPEAHUX U HAUXY/I-
MIMX clieHapueB (QYHKIIMOHUPOBAHUS KOMIUIEKCA MMPOTPAMM.
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Bpemennas 3¢pgpexmuenocms: CBOMCTBA KOMIUIEKCA MPOrPaMM, OT-
paxkaromue Tpedyemoe Bpemsi oOpaOOTKU 3aJaHUi, épemsa OmKIUKa W3
OBM B cucteMy W/WiIKd BHEIIHIOW CPey MOCJE MOIYyUYEeHHs] TUIIOBOTO 3a-
JaHWs U Hayajla penieHus: TpedyemMoil (yHKIIMOHAIIBHOW 3a7]auM; a TaKKe
MIPOU3BOJINTEILHOCTh PEIICHUS 33/Ja4 C YYETOM KOJIMYECTBA MCHOJIb3Ye-
MBIX BBIYMCIUTENIBHBIX pecypcoB (cMm. ctanmapt ISO 14756). Bpemennas
3¢ (PEKTUBHOCTh MPOrPAMMHOTO KOMILIEKCA OMNPEAEHseTcs IJIUTEIbHO-
CTHIO BBINOJHEHUS 3aJIaHHBIX (YHKIUA U OXKUJIAHUSI PE3yJIbTATOB CUCTE-
MOM WJIM TOJB30BATEISIMU B CPEIHUX W/WIM HAUMXYIIIUX CIydasx C yde-
TOM NPUOPUTETOB 3a1au. IIponycknasa cnocodonocms penienus QyHKIUO-
HaJIbHBIX 33/1a4 — MPOU3BOJAUTEIBHOCTD, YACIO 3aIaHUNA, KOTOPOE MOYKHO
peann3oBaTh Ha NaHHOM DBM B 3a7aHHOM MHTEpBajie BPEMEHU B 3aBUCH-
MOCTH OT MX COAEPKAHHMS W YHUCJA JEUCTBYIOIIMX MOJIb30BATEIIEN WU
BO3JICICTBUM U3 BHEIIHEWU CPEIBL.

Hcnonvzyemocmsy pecypcog:. CTENEHb 3arpy3KU JNOCTYIHBIX BBIYMC-
JUTEIIBHBIX PECYpPCOB B TEUYEHHE 3aJIAHHOTO BPEMEHU MPHU BBHITOJIHEHUU
(GYHKIIMA KOMIUIEKCA MPOTPpaMM B YCTAHOBJIEHHBIX YCIOBUSIX. PecypcHas
AKOHOMHYHOCTh OTPAXKAETCS 3aHATOCTBIO PECYPCOB LIEHTPAIBHOTO IPO-
1eccopa, ONepaTuBHON, BHEIITHEW U BUPTYAJIbHOW NaMTH, KAHAJIOB BBOJA-
BBIBOJIA, TEPMHUHAJIOB U KAHAJIOB CETEU CBA3U UCIIOJHECHUEM ITPOTPAMM.

[Totpebnocth B mpousBoautenbHocTh OBM B mporiecce perieHus
(GYHKIIMOHAJIBHBIX 33/1a4 MOXET 3HAUUTEILHO U3MEHATHCS B 3aBUCUMOCTHU
OT UX CBOICTB, a TaKX € OT MOTOKA, COCTaBa U 00BbEMa UCXOJAHBIX JAHHBIX.
Crernenp UCTIOIB30BAHUS OTPAHUYEHHON ITPOU3BOIUTENBRHOCTH DOBM B He-
KOTOPBIX Mpejeiax HE BIUSIET Ha KAa4yeCTBO PEIICHUS (PYyHKIIMOHATBHBIX
3aJ1a4 KOMIUIEKCOM TiporpaMm. [Ipu u3IUIIHE BBICOKOM MHTEHCUBHOCTH
MOCTYIUUIEHUSI UCXOJHBIX JTAHHBIX MOXET HApPywiamuvcsa 6PEMEeHHOu 0Oa-
JIQHC MEXY JUINTEIbHOCTHIO PEIICHUS TTOJTHOM COBOKYITHOCTH 3a7a4 KOM-
IJIEKCOM ITPOTPaMM B PEAJTbHOM BPEMEHU, U MTPOU3BOIUTEILHOCTEIO DBM
P peleHun 3Tux 3anad. [ns popmupoBaHusi TpeOOBaHUN K IpOrpaMM-
HOMY MIPOAYKTY IPH MOJATOTOBKE TEXHUUYECKOTO 3aJaHusl U crieluduKani
ciedyem co2nacoevléamsy C 3AKA3UUKOM OUHAMUYECKYIO MOO0elb U Xa-
PAKmepucmuKu 6HeuiHell cpeovl, B KOTOPOl OyJeT MPUMEHSIThCS KOM-
IJICKC MPOrpaMM, a TaKKe JUHAMUKY MPUEMA U MEepeaayd TaHHBIX IMOJIb-
3oBaressiM Wik cucreme. OIEHHMBAaHUE BEJIWMYUHBI MPOU3BOJAUTEIBHOCTH
PEKOMEHAYETCS IJIsl ONPENEIIEHUs: 3arPy3KH OIEPaTOPOB-II0JIb30BATEIEH,
MPOMYCKHOW CIOCOOHOCTH MO YUCIY 3a7a4 B €AUHUIY BPEMEHU, BPEMEH-
HOM IIKaJbl COOBITUM OOpaOOTKM 3a/JlaHUN U JTAHHBIX B CHUCTEME. JTU pe-
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3yJbTaThl MpEJIaraeTcsi CpaBHUBATh C TPEOOBAHUAMM 3aKa34MKa U MOJIb-
30BaTeNe Uil OLEHUBaHUSI pab0OYMX HArpy30K U JOCTATOYHOCTH IMPOU3-
BOJUTEIIBHOCTH MPOTrPAMMHOTO KOMIUIEKCA B KOHKPETHOM CHUCTEME U
BHEIIIHEN CPEIE.

OTH yCIOBUS ClEeAyeT AETAIU3UpPOBATh 1O YPOBHS, MO3BOJISIOMIETO
OJTHO3HAYHO (OPMANIU30BATh MPEOOBAHUA K OONYCHIUMBIM 3HAYEHUAM
UHMEHCUBHOCMU PeUuleHUA PYHKUUOHAbHBIX 300aY:

e B CpPEIHEM, HOPMAJIbHOM pEXUME PadOThl MPOrPAMMHOIO KOM-
TJIeKca ¢ HAauOOJIBIITUM KaueCTBOM (YHKIIMOHAIHHOW MPUTOAHOCTH;

e B PEKHUME MNPEACIBHON 3arpy3KH, PEaJu3yIOLIEHCs C ONpPeaesIcH-
HON BEPOSTHOCTBHIO, C JOMYCTUMBIM CHUXECHHEM (DYHKIIMOHAIBHOU MpH-
TOJTHOCTH U HEKOTOPBIX KOHCTPYKTHBHBIX XapaKTEPUCTHUK KauyeCTBA KOM-
IJIEKCa MPOTPaMM;

e B pPEKUME KPATKOBPEMEHHOM, aBapUNHOU MEPETPy3KU, CHOCOOHOM
KPUTUUYECKHU OTPAKAThCs HA (YHKIIMOHAIBHOW MPUTOHOCTH, HAJIEKHOCTH
1 0€30MaCHOCTH MTPUMEHEHUS! TPOrPAMMHOTO KOMILJIEKCA.

HawuboJiee ClnoXHBIM SBISIETCS 3a0anue mpedosanuil Ighghekmusno-
CMu OUHAMUYUECKO20 UCNONb308aAHUA Npou3eooumenvnocmu IBM ¢ pe-
anbhom epemenu. Ilpu 3TOM 0KHA OBITH ONIPE/ICIICHA 3aBUCUMOCTD Ka-
YEeCTBa pelIeHUs (PYHKIIMOHAIBHBIX 337a4 OT MHTEHCUBHOCTH IMOCTYTAl0-
et naopManuu paznudHbIX TUNIOB. OCHOBHAS 3ajladya COCTOUT B OTpe-
JICJICHUU BEPOSITHOCTEN U PUCKOE, C KOTOPBIMU MOKET HApyIIaThCsl COOT-
BETCTBUE MEXJY MOTPEOHOCTSMU B MPOU3BOAMUTEIBHOCTH JJISI PEIICHUS
Bcell TpeOyemMoil COBOKYMHOCTH 3a/Jauy U peajbHbIMH BO3MOKHOCTSIMU
OBM wu apyrux KOMIOHEHTOB CUCTEMBI. Eciv 3Ta BEpOSITHOCTh HEBEIIMKA,
U MOXHO CYUTaTh JOMYCTHUMBIM SIHU30/IMYECKOE CHUKEHHE KAayecTBa 3a
CYET MOJYYAIOIIUXCS 3aJep)KEK M TMPOITYyCKOB B 00paOOTKE COOOIIECHMIM
WIN 3aJlaHuM, TO JI€NAeTCs BBIBOJ O COOTBETCTBHUU IMPOU3BOAUTEIHLHOCTH
OBM ¢yHKIMAM JaHHOTO MpPOrpaMMHOro Komiuiekca. [IpoOnema o0y-
CJIOBJIEHA CIIOKHOCTBIO ONTUMAIBHOTO PACIpEICICHUS] B TUHAMUKE Orpa-
HUYEHHBIX pecypcoB DBM (0coOeHHO MPOU3BOAUTEIBLHOCTH) IO MHOTUM
(GYHKIMOHAIIBHBIM 3a/1auaM, HEOOXOJUMOCTBIO MPOEKTHUPOBAHMS IPO-
rpaMM C Y4E€TOM 3THX OIPAaHUYEHHN W BO3MOXKHBIMH MEPEACIKAMHU MPO-
rpaMM JJig TOro, YTOObI COOJIFOCTH PECYPCHBIE OTPAHUYECHUS.
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IIpoBepka KOPPEKTHOCTH PYHKIHOHAJIBLHBIX TPEOOBAHUM K
CJIOKHBIM KOMILJIEKCAM MPorpaMmm

B camoMm Havasie 1 B mporuecce pa3BUTHSI MPOEKTa HEOOXOAUMO TPO-
BEPATH Kauecmeo u Koppekmuocmsy mpeodosanuii. [IpeumyliiecTBa Tako-
ro MOJIX0/Ja COCTOSIT B TOM, YTO CBOJSITCSI K MUHUMYMY JIOPOTUE MEPEIEIKA
3a CYET YMEHBIIICHUA ynciaa Ae)eKkToB TpeOOBaHUM, KOTOPHIE MOXKHO 00-
HApYXXUTh WM TNPEIOTBPATUTh HAa PAHHUX dTalax >XU3HCHHOTO IMKJa
MPOEKTa WK ero Bepcuu. OnpeaeneHue TpeOOBaHUN HAIPSIMYIO CBSI3aHO C
npolieypaMu MPOBEPKU U yTBEPKACHUS (ATTECTallMM), KaK 3TO CPOpMy-
nupoBaHo B cra”aapte ISO12207. [IpuHATO cuuTaTh, 4TO TPEOOBaHUS
ONUCAaHbl HE MOJHOCTBIO, €CJU JUIsl HUX HE 3a/laHbl IPaBUJIa HPOGEPKU U
ammecmayuu, T0 €CTh, HE OMPENIENECHbI CIIOCOOBI KOHTPOJISI KOPPEKTHO-
CTH W yTBepxkacHus. [Iporienypsl NMpoBepKrU TPEOOBAHMI SIBISIOTCA OT-
MIPABHOW TOYKOM ISl CHENHATIMCTOB MO KAYECTBY, HEMOCPEICTBEHHO OT-
BEUAIOIIMX 34 COOTBETCTBUE TOJYyYa€MOTO MPOTrPaMMHOIO MPOIYKTa
PEBSABISIEMBIM K HEMY TPEOOBAHUSIM.

TpeGoBanusi 1OJKHBI OBITH eepuguyupyemvimu. TpeboBaHus, KO-
TOpbIE HE MOTYT OBITh MPOBEPEHBI M aTTECTOBAHbI (YTBEPKIEHBI) — 3TO
BCETO JIUILb He 00a3amebHble noxceaanusn. VImeHHO Tak oHU Oyay BOC-
MPUHUMATHCS pa3pabOTUYMKaMU, TAKE B CIIy4ae MX BBICOKOW 3HAYUMOCTH
JUTSl 3aKa34uKa U mnojbp3oBateneil. Eciau onrcanHoe TpeOoBaHUE HE COMPO-
BOXJIA€TCS MPOLIEAYpaMHU TIPOBEPKH, TO B OOJIBIIMHCTBE CIy4acB FOBOPST
0 HEJOCTATOYHOM JeTaau3alli WM HEMOJIHOM OMUCAaHWU TPeOOBaHUS W,
COOTBETCTBEHHO, crerudukamnus TpeOOBaHUN TOJDKHA OBITH OTIIpaBIICHA
Ha JOpabOTKy, U €CIIM HEOOXOIUMO, TOJKHBI ObITh MPEANPUHSTHI JOMOJI-
HUTEJbHbIE YCHUJIMS, HalpaBJICHHbIE HAa KOHKPETH3AlMIO TPEOOBAHUMU.
[Iporenypa ananusa TpeOOBaHUN CUMTAETCS BBITIOJIHEHHOW TOJBKO TOT/A,
KOTrJia Bce TpeOOBaHMs, BKIIOUCHHBIE B ClCU(UKAINIO, 00JaJal0T METO-
JTAMH OLICHKH COOTBETCTBUSI UM CO3/IaBAEMOIr0 IPOrPAMMHOTO MPOYKTA.

B crannapre IEEE 830 pexomMenayercss Habop KpUTEpUEB KauecTBa
bopMyJIMPOBKU TPEOOBAHMM K KOMIUIEKCAM MPOrpamMM, KOTOPBIN BKIIFOYA-
eT:

e KOPPEKTHOCTh — OTCYTCTBYIOT AC(HEKThI U OMIMOKU B (HOPMYIIH-
pPOBKax TpeOOBaHUH K KOMILJIEKCY MPOrpamM;

e HEABYCMBICIEHHOCTh — KaXKJ10€ TpeOOBaHME TOJKHO OBITH OJHO-
3HAYHO U HE JIOMYCKaTh Pa3JIMYHOIO MOHUMAaHUS U TOJKOBAHUS CIICIIHAIIN-
CTaMU;
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e TIOJIHOTA — COCTaB M COJEpKaHNEe TPEOOBAHUM JOJDKHBI OBITH JTOC-
TATOYHBI I Pa3pabOTKU W MPUMEHEHUsS KOPPEKTHOTO KOMILIEKCa IPOo-
rpaMM U KOMITIOHEHTOB;

e HEMPOTUBOPEUYHBOCTh — MEKY pPa3HBIMU TPEOOBAHUSIMH K KOMIIO-
HEHTaM M KOMIUJIEKCY MPOrpaMM OTCYTCTBYIOT KOH(JIMKTHI M MPOTHBOPE-
quIs;

e VIOPSATOYECHHOCTh MO BaXXHOCTU M CTAOUIBLHOCTH TpeOOBaHMIA
JIOJKHA TTO3BOJISITH OMPEAEIIATh UX MPUOPUTETHI U COXPAaHATh MX MPH MPO-
M3BOJICTBE U PA3BUTUU KOMILJIEKCA MMPOTPAMM;

e TIOJIAOIIEECS MPOBEPKE — JIOJDKHBI IOMYCKaTh JOCTOBEPHBIN KOH-
TPOJIb KKJI0T0 TPEOOBaHUS IPHU MPUMEHEHUH, peaTu3aii 1 U3MEPEHUU;

e MOIUDPUITUPYEMOCTh — Ka)KJI0€ TpPeOOBAaHHE IOMYCKAET BO3MOXK-
HOCTB €T0 MPOCTOT0 M COTJIACOBAHHOTO U3MEHEHHUS M Pa3BUTHS MPU ITPOMU3-
BOJICTBE KOMILJIEKCA MPOTPaMM;

e TpPacCUPyEeMOCTh — TpeOOBaHHWE MMEET OJTHO3HAYHBIN HIACHTUDU-
KaTop ¥ BO3MOXKHOCTB JICTAJIM3AIMU U Tepexojaa K MOTIMHEHHBIM TPeOo-
BaHUSIM K KOMILUIEKCY MPOTPaAMM;

e TMOHHMMAEMOCTh — 3aKa3YMKU, MEHEDKEPhl U CIICIUATUCThI-pa3pa-
OOTYMKH OJIMHAKOBO TIOHMMAIOT M TPAKTYIOT BCE TPEOOBaHMS K KOMILICKCY
Iporpamm.

Jst kaxaoro (pyHKIMOHATBHOTO U KOJIMYECTBEHHOTO TpeOOBaHMsI HEOO-
XOIIUMO ¢hopmuposams mepy Kauecmea, KOTOpasi MO3BOJIUT pazOUTh BCE pe-
IIICHUS Ha JIBa KJIacca: PEIIeHus, TI0 KOTOPBIM JIOCTHYKHUMO COTJIAIICHUE CTIeIUa-
JIUCTOB O TOM, YTO OHU YZIOBJICTBOPSIIOT TPEOOBAHUIO K KOMILJIEKCY TIpOrpaMM, |
pEIeHus], TI0 KOTOPBIM JIEJIAeTCS BBIBOJI, YTO OHU HE YIOBJICTBOPSIOT TpeOoBa-
0. Ecim onpenenuTh Mepy KadecTBa il KaKJI0ro TpeOOBaHMS, TO KaxkK-
70€ pelieHne, YAOBIETBOPSIONISE dTOM Mepe, SBISCTCS MPUEMIIEMbBIM IS
3aKa3yMKa W/WIM nojb3oBatens. [Ipexxae Bcero, Hajlo HAWTH CBOMCTBO Tpe-
OoBaHMs, KOTOpOE MPEAOCTaBUT IIKaly s ero u3mepeHus. Hampumep,
€CIIA PEIICHO M3MEPSITh BpeMsl OTKJIMKA CHUCTEMBbI Ha TpeOOBaHWE BBIMIOJ-
HEHUS HEKOTOPOW (YYHKIIMH, TO 3aMHTEPECOBAaHHBIC CTOPOHBI pacCMaTpH-
BalOT (PYHKITMOHHPOBAHUE CHUCTEMBl U MPUXOIAT K 3aKIIOUYCHHUIO, UTO
cucTeMa He OyJeT YJOBIETBOPATHh TPEOOBAHUIO, €CIIU BPEMS OTKIIMKA Ha
3ampoc MOJIb30BATENS COCTaBUT OOJbINe 3agaHHOr0. TakuM obpaszoM, Bpe-
Msl OTKJIMKA CTAaHOBSTCS KpUTEPHUEM KauecTBa JJis JAHHOTO TPeOOBaHUAI.
Eciu pemieHre BBIHYXKIACT MOJB30BATEN OXKHIATh OTKJIMKA CHUCTEMBI
OO0JIBITIE 33JIAaHHOTO0, CIISIOBATEIBLHO, OHO HE yIOBIIETBOPSET TPEOOBAHUIO.
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OnpeneneHus: KPUTEPUEB KaYECTBA TPEOOBAHUI MMO3BOJISIIOT BBISIBUTh
U TIPOSICHUTH HeuemKue, HeOOHO3HaUHble mpebdosanus. JIisi HUX B OJI-
HUX CIIy4asiX MOKHO OIPEIEIUTh COTJIACOBAHHBIN KPUTEPUN KAUeCTBa, a B
IPYTUX CIIy4asX TMOJydaeTcss KPUTEpUM, MO KOTOPOMY HE JOCTUTHYTO CO-
IVIAIIEHUE C 3aKa34MKOM. Takoe HEOJHO3HAYHOE TPeOOBAHUE LIEIECO00-
Pa3HO 3aMEHUTh HECKOJBLKUMU TPEOOBAHUAMH, KaXkKJ0€ U3 KOTOPBIX OyIeT
UMETh CBOM COOCTBEHHBIM KpuUTepuil kauecTBa. He kaxkmoe TpeOoBaHME
MOKET UMETh KPUTEPUN KayeCcTBa, KOTOPHIM MOKHO MCIOJIb30BATH JJIS
IPOBEPKU TOTO, YIAOBIECTBOPSET JU KaKOe-THOO pelieHrue TpeOOBaHUIO.
J1o0aBuB pa3bsCHEHUS B KPUTEPUN KadecTBa JUIsl KaKJIOro TpeOOBaHUA,
MOXHO CJIeJIaTh UX OCSI3a€MBIMU M TOHSITHBIMU. IJTO TMEPBbIN IIAr MO OIl-
PENEIECHUIO KPUTEPUEB I U3MEPEHUs KauecTBa pemenui. [loncnopeem B
MOMCKE HEOCO3HABAEMBIX U HEKOPPEKTHBIX TPEOOBAHUM SABISETCS CO3/a-
HUE MOJIeJIEN W/WIIK MPOTOTUIIOB, C TOMOIIbIO KOTOPBIX MOKHO MOKa3aTh
3aMHTEPECOBAHHBIM CTOPOHAM pAa3JIMYHBIE TOYKH 3PEHUS HAa HEKOTOPHIE
TpeOOBaHMUs.

Korga dopmynupyrorcsi TpeOOBaHUSI TOMUMO TEX, KOTOPHIE YMECTHBI
JUIsl KOHKPETHOTO MPOEKTa, €CTh BEPOSITHOCTh, IPUXBATUTh U HECYIIECT-
BEHHbIE TpeOOBaHUs, KOTOPHIE YacTO MOSBISIOTCS B pE3yJbTaTe Heno-
HUMAHUA 3AUHMEPECOGAHHOU CmOPOHOU yenell npoekma. Cneunanu-
CTBbI, OCOOCHHO €CJId OHM y>K€ UMEJIM HEYJauHbIH OIBIT Pa3paOOTKU CHC-
TEM, CTpPEMATCS JOOABUTH 3TU TPEOOBAHUS «HA 6CAKUIL cayuaiy. [{pyras
NpUYMHA BKIIIOYEHUS HECYIIECTBEHHBIX TPEOOBAHUM — JIMYHBIE MPHU-
ctpactusa. Eciu 3auHTepecOBaHHOW CTOPOHE HYKHO 4YTO-TO OCOOEHHOE,
OHa TOJIAraeT, YTO 3TO SBISAETCS TPEOOBAHUEM, JAXKE €CIU 3TO HECYIECT-
BEHHO JIJIs1 MPOEKTa CUCTEMbI. Y POBEHb KOHKPETU3AIMU U HEOJHO3HAUYHO-
CTU TpeOOBaHUI B3aUMOCBS3aHbI U PYKOBOAUTEISIM-MEHEKEPaM MPOCKTa
HEOOXOJAUMO CTPEMUTHCS YCTAHOBUTH OAIAHC - «30710MYI0 CEPEOUH)) Me-
KOy HAMH. J[JIsT 3TOrO0 MOKHO MCIIOJIb30BaTh PEKOMEHJIAIMKU CTaHIapTOB,
1a0JIOHBI TUIIOBBIX JIOKYMEHTOB WK (hOpMaibHbIE MAaTeMaTHYECKUE Me-
TOJbI ONUCAHUS U CXEMBbI MTPEJICTABICHUSI TPEOOBAHMUIA.

Uto0bl mpoTecTHpOBaTh (HOPMYJIUPOBKU Mpedo8aHuii Ha 3HaAYU-
MOCHb, CIIETyeT CONIOCTaBUTh UX U CPOPMYTMPOBAHHBIC LIEJIN pa3padoT-
KU ITPOTPAMMHOI0 TTPOAYKTA:

e CIIOCOOCTBYET JIM TPEOOBAHUE TIOCTUKEHUIO 1IE€JICH MPOEKTa;

e €CJIM UCKJIIOYUTH TpEOOBaHUE, TOMEIIAET JIU 3TO TOCTUKEHHUIO 11e-
JICH;
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e CYIIECTBYIOT JIM JIpyrue U30bITOUHBIE TPEOOBAHUSA, KOTOpPHIE 3a-
BHUCST OT JAHHOTO M aJICKBaTHBI UM.

Korna mnpencTtaBiicHHbIE peutenus 011 mpedoeaHuil OowudouHbl,
4acTo MPOMYCKaIOTCs He0OXoIuMble TpeOoBaHMs. Takke BO3MOXKHOE pe-
IIICHUE HE CTOJb XOPOIlee, KAKUM OHO MOTJIO Obl OBITh, TIOCKOJBKY TPOEK-
THPOBIIIMK HE OBLI CBOOOJICH B BEIOOPE BO3MOKHBIX CITOCOOOB IS YIOB-
neTBopeHus TpeboBanuil. He Bcerga mpocTo mpencTaBUTh Pa3HUILY MEXKITY
TpeboBaHuEM U perieHueM. MHoraa B coctaB TpeOOBaHUM IMOMajaaeT 4acTh
TEXHOJIOTUM, U 3aKa3YUK 3asBJISIET, YTO HOBBIM MPOEKT 00s3aH HCIOJIb30-
BaTh JJAHHYIO TexHoJoruto. Eciu TpeboBaHue BKIItOYaeT B ce0s 4acTh TEX-
HOJIOTHYECKOTO PEIICHHUs, TO MPHU YCJIOBUHU, YTO YKa3aHHOE TEXHOJOTHU-
YECKOEe PEIICHUE HE SBIIAETCS pealbHbIM OTPaHUYCHHEM, 3TO TpeOOBaHUE
Ha caMOM Jelie SBIISIeTCsS penieHneM. ViMesi mpecTaBieHne O 3HAYCHHH,
KOTOpOE€ TMPHUIAIOT 3aWHTEPECOBAHHBIE CTOPOHBI KAXKIOMY TpeOOBaHMIO,
MO>XHO PAcCTaBUTh MPUOPUTETHI TPEOOBaHUM K (DYHKIUSM U XapaKTepHU-
CTUKaM IPOTPaMMHOTO TMpoayKTa. VCronas3ys 3TH 3HAHUS, MOKHO BHI-
CTPOUTH MPHUOPHUTETHI U KOMIIPOMHUCCHBIE PEIICHHS TIPU pa3paboTKe Tpe-
OOBaHMIA.

HeoOxomuMo yMeTh TPOBEpSTh, YTO pa3padaThIBACMbI KOMILIEKC
IPOrpaMM yAOBIIETBOPSET KaKJAOMY U3 3a(UKCUPOBAHHBIX U YTBEPIKICH-
HeIX TpeOoBaHuil. Hy>KHO BBIIENATH KaXIoe Takoe TpeOoBaHUE, YTOOBI
npociedums e20 pazéumue B XOA€ MOJPOOHOIO aHalu3a, MPOEKTHPOBA-
HUS U, HAKOHEI, peain3aiuu nporpamMm. Kaxaelii atan pa3paboTKu KOM-
mieKkca mnporpamMm GOpMHUPYET, YTOUHSIET M pPEOpraHu3yeT TpeOoBaHUS,
4TOOBI C/IENIaTh MX KaK MOYKHO OJIFDKE K Ha3HAYEHHUIO HOBOT'O IMPOTPaMMHO-
ro npoaykra. Bo uzbexxaHue motepb W UCKaKEHUS TPEOOBAHUI HYKHO
yMETh MpeoOpa3oBbIBaTh MCXOAHBbIE TpeOOBaHMS B pEUIECHUS IJis TOTO,
9TOOBI UCITOJIH30BATh 3TO MIPU TECTUPOBAHUM.

Kaxxnoe TpeboBaHue JOKHO UMETh YHUKAIbHBLI UOeHmMUUKamop.
Haunyummmii cnocod — nmpucBouTh KakaoMmy TpeboBaHuto Homep. Kaxnoe
TpeOOBaHUE JIOJKHO OTPAXKATh OMOEAbHO PACHO3HABACMYIO, UIMEPACMYIO
cyuwiHocms. HeoOxonmumo omnpenensth U (PUKCUPOBATH CBSI3U MEXKIY Tpe-
OOBaHUSMU U BIMSHUE OJAHUX TpeOOBaHMM Ha Apyrue. B mpoekTax ciiox-
HBIX KOMIIJIEKCOB MPOTrpaMM HY>KHO MPUMEHSTH COco0 paboOThl ¢ 0O0JIb-
MM YHUCIIOM TpeOOBaHUM U CIOXHBIMH CBS3SIMU MeX1y HUMH. CienyeT
YUYUTBIBATh, YTO HAPAY C CYIIECTBOBAHUEM HEKOTOPOIO uHuciia TpeOoBa-
HUMW, CBSI3aHHBIX C OJIHUM COOBITHEM HW/WIIM CIICHAPUEM HCITOIb30BaHUS,
1000e TpeOOBaHUE MOXKET OBITh CBSI3aHO C APYTMMH COOBITHSIMU W/WUIU
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CIIEHapUsIMU UCTO0JIb30BaHUsA. COOBITHE W/WW CLICHAPUN HCIIOJIb30BAHUS
TpeOOBaHUM MPEAOCTABISIOT HEKOTOPOE KOJIMYECTBO HEOOJIBIIIUX MHUHHU-
MaJbHO B3aMMOCBSI3aHHBIX cHUCTeM. C TOMOIbI0O KOH(PUTYPAITHOHHOTO
yIpaBjeHUs] TpeOOBAHUSIMH MOKHO IMPOCIICKUBATh, C KAKUMH COOBITUSIMU
U/WIIM CIICHApUSIMHU MCIIOJIb30BaHUS KaKue pelieHus cBsa3aHbl. Eciiu B Tpe-
OOBaHHWE BHOCHUTCS M3MEHEHHE, HEOOXOIMMO OIPEICIUTh BCE YaCTH CHC-
TEMBbI, Ha KOTOPBIC BIUSIET 3TO U3MEHEHHE.

Cnenudukanus TpeOOBaHUN JOKHA COAEPXKaTh BCe mpebhoeanus,
KOmopvim 0043aH Y0061emeopams npocpammusiit. npodykm. B cnenu-
dbukanun He0OXOIUMO OOBEKTHUBHO OIPEICIUTh BCE, UTO OH JIOJIKEH Je-
JaTh, a TakK)Xe T€ YCJIOBMS BHEIIHEH cpejibl, IIPU KOTOPHIX OH JIOJKEH
IPUMEHITBCA W (yHKIHMOHHMpOBaTh. Hambosiee OTBETCTBEHHBIM aCIEKT
dbopMupoBaHus TpeOOBaHUM — OOIIEHHE CO CIEIUATIUCTaMH, KOTOPBIC
BHOCST Y U3MEHSIOT TpeOoBaHus. [Ipy HaIW4YMKU COrjIacOBaHHOI'O CIIoco0a
dbopmupoBaHus TPeOOBaHUN BCE 3aMHTEPECOBAHHBIC CTOPOHBI MOTYT IIPH-
HUMAaTh Y4YacTHE€ B Mpollecce ompejesieHus TpedoBanuil. Kak TOIbKO
chopMysIMpoBaHO XOTs OBl OJIHO TpeOOBaHHWE, MOXKHO IPUCTYIATh K €ro
TECTUPOBAHMIO HAa KOPPEKTHOCTh M 337aBaTh 3aMHTEPECOBAHHBIM CTOPO-
HaM MOJAPOOHBIE BOMPOCHI ISl YTOYHEHUS U KOHKPETH3ALMU TECTOB.
MOXHO MPUMEHSTh Pa3IuYHbIC TECTHI ISl HPOBEPKU MO20, YMO mpedo-
6aHUe Cyu{eCmeeHHo N 4TO BCE OTBETCTBEHHBIC YYACTHUKHU MPOEKTA IO-
HUMAIOT €r0 CMBIC]I OJIMHAKOBO. llenecooOpa3Ho 3aka3uuky OMpenessaTh
OTHOCHUTEJIbHYIO 3HAYUMOCTb, IPUOPUTETHI TPEOOBAHUM, 3a/1aBaTh KpUTE-
pUH KadecTBa IS KaXJ0TO TPeOOBAaHMS U MCIIOJIB30BAaTh ATOT KPUTEPUU
JUTSI TECTUPOBAHMSI KOPPEKTHOCTH BO3MOKHBIX PEIICHUH.
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Jlexkuyusa 1.4

TPEBOBAHUSA K IIOBTOPHOMY
UCITOJIB30OBAHUIO I'OTOBbBIX KOMITIOHEHTOB
IHPU ITPOU3BOACTBE IITPOI'PAMMHBLIX
KOMIUJIEKCOB

IloBTOpPHOE HCI0JIb30BAHNE KOMIIOHEHTOB B
KOMILIEKCAX MPOrpamMm

TpeboBaHMs 3aKa3YMKOB U MOJIb30BATENICH MO COBEPIIICHCTBOBAHUIO
U CHIDKCHHIO 3aTpaT Ha MHQPOpMATH3ALNI0 O0BEKTOB U MPOIECCOB OTpa-
3WINCH HA (DOPMUPOBAHUM OCHOBHBIX Uesiell U mpedo8anuil co30aHus u
NOGMOPHO20 NPUMEHEHUA MOOUILHBIX NPOZPAMMHBIX KOMHOHEHMOE U
Mooyneil, KOTOPbIE COCTOSAT B CIEIYIOIIEM:

e o0ecreuyeHne COXpPAaHEHUS] MHBECTUIMM, BIIOKEHHBIX B pean30-
BaHHBIE M allpOOUPOBAHHBIC MPOrPAMMHBIE KOMILIEKCHI 1 KOMIIOHEHTHI, B
Ipoliecce Pa3BUTHA, MOAU(PUKAIIMU U TIOSBICHUS HOBBIX TpeOOBaHUU K
HUM, a TaKXK€ MPU COBEPIICHCTBOBAHUM APXUTEKTYpP M BO3PACTAHUU Pe-
CYypcOB U (DYHKIIUM anmapaTHbIX U ONEPAIMOHHBIX IUIATHOPM;

e CHWKEHHE TPYJOEMKOCTH, CTOMMOCTA W JIUTEIIBHOCTH HEMO-
CpPEACTBEHHOM pa3paOOTKH CI0KHBIX MPOrPaMMHBIX MPOIYKTOB;

e oOecrnieyeHHE BO3MOXKHOCTH 3(P(PEKTUBHOTO MO SKOHOMUUYECKUM
MOKa3aTeIsIM U KaueCTBY NepeHOca anpoOUPOBAHHBIX MPOrPAMMHBIX KOM-
MOHEHTOB M KOMIUIEKCOB C MUHUMAaJIbHBIMU U3MEHEHUSIMU Ha Pa3IUYHbIC
OTEpallMOHHbBIC U allllapaTHbIC IIATPOPMBI;

e DJKOHOMHAs peajnu3alds COBMECTHOM pabOThl M pacuIupeHus
GYHKIUNA TPOTPAMMHBIX MPOJYKTOB BO B3AaMMOJEHCTBUU C IPYTUMHU KOM-
IUIEKCAaMU TIPOTrpaMM IPU PEIICHUM KPYIHOM €IUHOW LIEJIIEBOU 3aJaui Ha
Pa3IMYHBIX JIOKAJIbHBIX U pACHpPEICNICHHBIX MIaTPOopMaXx;

e o0ecreueHne B3auMOJICUCTBUS MOIb30BATENSIM C IIPOrPaMMHBIMU
IpOAyKTaMH B YHM(DHUIIMPOBAHHOM CTHJIE, OOJIETYaIOIEM HUM IIepeXo]i K
UCIIOJIb30BAHUIO HOBBIX WIIU C PACIIUPEHHBIMU (YHKIUSMU CHCTEMaM.



Jexyus 1.4. Tpebosanusi K NHOGMOPHOMY UCHONLIOBAHUIO 20MOBbIX KOMNOH. 99

Ha oGecneduenne MOOMIBHOCTH (IMIEPEHOCUMOCTH) KOMIIOHEHTOB M
KOMIUIEKCOB MPOrpaMM U JIaHHBIX HaIpaBji€HA 3HAYUTEIbHAS. YACTh METO-
JIOB U CPEJICTB COBPEMEHHOU NPOPAMMHOU UHMICceHepuu. YeTkoe paszfe-
JIEHUE PEe3yJIbTATOB Pa0OT, BHIMOJHIEMBIX Ha KaXK0M CTAUU KU3HEHHOTO
[[MKJIa KOMILUIEKCA MPOTrpaMM, U ONPEICIICHHBIE YCIOBUS MEPEXOJ0B MEXK-
1y dTanaMu KU3HEHHOTO IIMKJIa MTO3BOJISIIOT BBIJICIUTH CIECIYIONIUE YPO6-
HU ROBMOPHO20 UCNOIb308AHUS NPOZPAMM:

e MOJCIM MNPEAMETHOW 00JIacTH W crnenudukanuii TpeOOBaHMUI,
BO3MO’KHO, peaju3yeMble pasHbIMHU CIIOCOOAMHU Ha dTame MPOSKTHUPOBAHUS
KOMILJIEKCa ITPOrpamm;

e TIPOCKTHBIC cHenudukanuu TpeOOBaHUN Ha ATane pa3padOTKU
KOMILJIEKCa TPOrpamm;

e HCXOJHBIE TEKCThl MPOrpaMM Ha S3bIKaX MPOrpaMMHUPOBAHUSI,
NPUMEHSIBIIMECS MPU Ppa3pabdOTKE MOBTOPHO HCHOJIb3YEMbIX MPOTPAMM-
HBIX KOMIIOHEHTOB;

e TECThl MPOBEPKU (PYHKIIMOHUPOBAHUS KPYIHBIX KOMIIOHEHTOB,
TE€CThl TMPOBEPKU COOTBETCTBUSI IOBTOPHO HCHOJIB3YEMBIX MMPOrpamMMm
CTaHAapTU3UPOBAHHBIM UHTEp(]eiicaM, KOMILJIEKCHBIX TECTOB.

Tpeoosanusa noemopnozo UCHOIBL308AHUA MEKCHMOE U MECHO8
KOMNOHEHMO08 U KOMNIEKCO8 npozpamm oxXBaThiBatoT (puc. 1.6):

e BO3MO>XHOCTbH BCTPauBaHUs TOTOBOI'O MPOTPAMMHOTO KOMITIOHEHTA
B CO3/I1aBa€MyI0 HOBYIO CUCTEMY IpPHU YCIOBHUH, YTO MOCTABIIUK TapaHTHU-
pyeT ero GyHKIIMOHUPOBAHUE HA BHIOPAHHOU MIaThopme;

e TEPEHOC KOMIIOHEHTOB W/WJIU KOMIUJIEKCOB ITPOTrpaMM M JAHHBIX C
m1aT@opM, B Cpejie KOTOPBIX OHU OBUIM paHee peaju30BaHbl, HA BHIOpaH-
HYIO JUISI CUCTEMbI HOBYIO ONEPAlMOHHYIO W/WJIM ammapaTtHyio MmiaTdop-
My;

e oOecrmeueHue JOCTyNa K MH(DOPMAIMOHHBIM pecypcaM JIpyTrux
pacrpeieICHHbIX CUCTEM U CETEM.

J171st aTOTO ClielyeT co3/1aBaTh METOIOJIOTHUIO U TEXHOJOTHIO, a TAKKE
MPUMEHSTh CTaHIAPTHI, OJICPKUBAIOIIUE TPEOOBAHUS U Pa3pabOTKy IMO-
BTOPHO HCHOJIB3YEMbIX W/UIU MEPEHOCUMBIX (MOOWIIBHBIX) MpPOrpamMM M
naHHbIX (cM. cranaapt ISO 14764). OcHoBHBIE 0COOCHHOCTH TpeOOBaHUM
K KOMIIOHEHTaM U KOMIUIEKCaM MpOorpaMM Jjisi TOBTOPHOTO HMCIOJIb30Ba-
HUS B CUCTEMAX onpeoesiiom 08e ZPynnul 3a0au.

* CmMpyKmypupoganue NporpamMM U JaHHBIX Ha CTAJIUU TIPOECKTUPO-
BaHUSI CUCTEM, MPEATNOoJararmlIiee nocjie10BaTeIbHYI0 ICKOMIIO3UIINIO 3a-
JTaHHBIX (YHKIUHA CHUCTEMBI, YTO TO3BOJISIET BBIICISATH MPOrpaMMHBIE
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KOMITOHEHTBI U MOAYJIM, KOTOPBIE MOTYT ObITh IPUMEHEHBI IOBTOPHO KaK
TOTOBBIE, U OIIMCAHUE UX B3aUMOJEHCTBUA C APYTUMU KOMIIOHEHTAMU;

Tpeﬁoeanuﬂ K nO6MmMOpPpHOMY UCRO/Ib306AHUIO 2COMO6bIX
KOMROHEHmMO6 npu npou3eodcmee npocpamMmHblX KOMN1EKCO8

00J1)ICHbL 6KJIIOUAMb
- TIOBTOPHOE HCIOJb30BAHHWE MOJYJIEeH, KOMIIOHEHTOB B KOMIUIEKCAX IIPO-
rpaMM:
e 1Ienu U TpeOOBAaHUSA CO3AHMSI U TOBTOPHOTO MPUMEHEHHSI MOOMITBHBIX
MIPOTPaMMHBIX KOMITOHEHTOB U MOJTYJICH;
® OIICHKH PEHTA0CIHHOCTH MPUMEHEHHUS TPEOOBAaHUN MOOMIIBHOCTH K IPO-
IrPaMMHBIM KOMIIOHEHTaM;
® 3aTpaThl Ha IPOIIECCH IEPEHOCa MPOTrPaMM M JaHHBIX Ha WHBIE TIIAT-
¢dbopMblI;
® TPEeMMYyIECTBa NOBTOPHOI'O UCIOIB30BAHUS IPOIPAMMHBIX KOMIIOHEH-
TOB;
- TpeOoBaHMs K MOATOTOBKE MOJIYJEH M KOMIIOHEHTOB JJii MOBTOPHOI'O HC-
MOJIb30BAHUS B TIPOTPAMMHBIX KOMITJIEKCAX;
e (opmupoBaHHUE MOBTOPHO UCIIOIB3YEMbIX KOMIIOHEHTOB ITPH MTPOU3-
BOJICTBE KOMILJIEKCOB MPOTpamMm;
® HEIOCTaTKH U MPOoOIeMbl IPON3BOACTBA KOMITJIEKCOB MPOTPaMM C
ITHK;
® [IOATOTOBKY BO3MOXXHOCTH MHOTOKPATHOTO MCIIOJIb30BAaHMSI KOMIIOHEH-
TOB B Pa3IMYHOM OTIEPAIMOHHOM M BHEIIHEM OKpPYKCHHH;
- OIEeHKH 3((EKTUBHOCTH MOBTOPHOTO HCIIOJIB30BAHHS MPOTPAMMHBIX MOJY-
Jieil 1 KOMIIOHEHTOB TIPH MPOU3BOJICTBE MPOTPAMMHBIX KOMILIEKCOB:
e (akropsl, onpeaensromue 3G HeKTUBHOCTH TPOU3BOACTBA IPOrPAMM-
HOT'O KOMIIIEKCa Ha 0a3e rOTOBBIX MPOTPAMMHBIX KOMIIOHEHTOB;
® 3aTpaThl HAa MOATOTOBKY U (POPMUPOBAHNE TOBTOPHO UCTOIb3YEMBIX
KOMIIOHEHTOB;
® 3aTpaThl Ha IPUMEHEHUE TOTOBBIX KOMIOHEHTOB;
® U3MEHEHUS TPYJOEMKOCTHU U JUIUTEIBHOCTU CO3JJaHUs KOMILIEKCOB IPO-
rpamm u3 [IUK;
® 0COOEHHOCTH IMOBTOPHOTO MCIIOJIB30BAHUS KPYITHBIX «KOMMEPUECKHX)
IPOTPaMMHBIX KOMIIOHEHTOB;
- NpHUMEHEHHE cTaHAapTOB UHTep(dericoB OTKPHITHIX CUCTEM NPHU MPOU3BOJCT-
BE KOMIIOHEHTOB Il IOBTOPHOTO HMCIIOJIb30BAaHUS B MPOTPAMMHBIX KOMILIEK-
cax:
e o0ecrnedyeHre B3aUMOACHCTBHS C MHBIMH KOMITIOHEHTaMHU, TIPOTpaMM-
HBIMU TPOJIYKTaMHU ¥ BHEITHUMHU CHCTEMaMU;
e craHAapTH3anUs 00ECTICYCHHS IEPEHOCUMOCTH MPOTPAMMHBIX KOMIIO-
HEHTOB Ha YPOBHE MUCXOJIHBIX TEKCTOB.

Puc. 1.6
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e COOpKYy unu unmezpayuro TOTOBBIX KOMIIOHEHTOB, a TAKXE KOM-
MJIEKCHOE, KBATM(PUKAIMOHHOE TECTUPOBAHUE MPOIrPAMMHOTO MPOJAYKTa B
LEJIOM.

Ilpouyeccol nepenoca npozpamm u OAHHBLIX HA UHBLE NAAMPOPMBL,
BBIOOP METOJI0B 00eCeYeHHUs] MOOMIBHOCTH KOMILJIEKCOB IIPOrpaMM M Xa-
PAKTEPUCTUKHU UCITOIB3YEMBIX PECYPCOB JJISl UX pealnu3aluu, Mpexie Bce-
ro, 3aBUCAT OT MapaMeTPOB KOMIIOHEHTOB, MPEANOIaracMbIX sl EPEHO-
ca. Pecypchl TpeOyroTCsl B TOM MM MHOW CTENEHU Ha 08yX ¢hazax peanu-
3ayuu mpeodosanuil NIEPEHOCa KOMIIJIEKCOB U KOMIIOHEHTOB IIPOTPaMM:

e MpPU CO3JaHUU TOTEHIUAIBLHO MEPEHOCUMBIX KOMIIOHEHTOB U
KOMIUIEKCOB TporpamM, korjaa TpedoBaHus 3(PGHeKTUBHON MOOWIBHOCTH
IPEeAYyCMaTPUBAIOTCS U PEATTU3YIOTCS TIPU UX pa3pabOTKe U OMPEeestOTCs
BO3MOKHBIE TIATHOPMBI U 00JIACTH MOBTOPHOTO MPUMEHEHUS TaKUX MPO-
rpaMM U JIaHHBIX;

e TMpPU HEMOCPEICTBEHHON peanu3anuu TpeOOBaHHUI MepeHoca KOM-
MOHEHTOB W/WJIM MPOTPAMMHBIX KOMIUIEKCOB, B Pa3JIMYHON CTENEHU IMO/I-
TOTOBJICHHBIX JIJIS MEPEeHOCca Ha UHBIE MIATGHOPMBI U/UIU AJis1 HOBTOPHOTO
WCIIOJIb30BaHMS Ha TOM ke miatdopme.

BriOop 1 BbIJI€IEHME KOMIIOHEHTOB M KOMILJIEKCOB JIJIsl IOBTOPHOTO
WCIIOJIb30BAaHUS W/UJIU MEPEeHOCca Ha APYTUE allapaTHbIC U ONEePAI[MOHHBIE
1aThOPMBI 3aBUCHT, MPEXKIE BCEro, OT UX pa3Mepa U OT KPATHOCTH BO3-
MOXHOTO mpuMmeHeHus. [Ipu pa3zpaboTke KOMILIEKCOB HEOOJBIIIOT0 Mac-
mraba (mopsiika HECKOJIBKUX THICSY CTPOK HMCXOJHOIO TEKCTa) MOUCK U
noaA00p TOTOBBIX KOMITIOHEHTOB JJIsl UX MPUMEHEHUS] B HOBOM KOMILICKCE
qaIie BCEro OKa3bIBAIOTCSA HE PEeHTAOENbHBIMU. TakuM 00pa3oMm, CyIIECT-
ByE€T HEKOTOPBI JWamna3oH MaJIbIX Pa3MEpPOB KOMILIEKCOB MPOTrpaMm
(«ToKpUTHYECKasi Maccay), i1 KOTOPBIX HElelecoo0pa3HO MCKaTh TOTO-
BbIC KOMIIOHEHTBHl U MPUMEHSTh «COOPOUHOE NPOZPAMMUPOBAHUE) W3
HUX, JIJI1 KOTOPBIX Heyea1ecootpasHo npumMeHsamey paHee CO3IaHHbIE MPO-
rpaMMbl U MaccuBbl JaHHBIX. [lo 3TOMy mapamMerpy MOHO BBIJIEIUTH
Memo00102uu nepenHoca.

¢ KOMIUIEKCOB MPOTPaMM U KOMIIOHEHTOB, a TaKKe ONEpPalluOHHOU
Cpelibl B LIEJIOM, PEIIatouX Bce (DYHKIIMOHAIBHBIC 33/1a4d ONPEACICHHOM
CJI0’KHOM CHUCTEMBI U MOJHOCTHIO COXPAHSIOIIUX CBOIO CTPYKTYpY Ha HO-
BOM amnmapaTHO miaTdopMme;

e JIOCTaTOYHO aBTOHOMHBIX, KPYITHBIX KOMIUJIEKCOB U MAaCCHUBOB HH-
dbopmanmu 6a3 TaHHBIX, pemarnux (yHKIUOHAIBHBIC 3a/laud BO B3au-
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MOJICHCTBUHY C UMEIOIMMHUCS HAa HOBOM ammapaTHOM ruiaTdhopMme orepariu-
OHHBIMH CPEJICTBAMU;

e OTJEIBHBIX HEOONBINX (YHKIIMOHAIBHBIX KOMIIOHEHTOB IIPO-
rpaMM M MAacCHBOB JAaHHBIX I PACIIMPEHUS W COBEPLICHCTBOBAHUS
GyHKIMNA paHee peaiM30BaHHBIX 3a7ad Ha TOM K€ allapaTHOM U omnepa-
[IMOHHOM TUIaTgopmax.

B kaX10M KOHKPETHOM CJIy4ae Heo0Xo0uma oyeHka peHmaodeabHo-
CMU NPUMEHEHUA MPedoEanUuil MOOUIbHOCHU K KOMIIOHEHTAM C YYETOM
psna (HakToOpoB, XapaKTEPU3YIOIIUX KOMILJIEKC MPOrpaMM U JaHHBIX U UX
cpeny, 0 CPaBHEHUIO C IMOJHOM pa3pabOTKON aHaJOTMYHBIX MPOrpamMM-
HBIX MPOAYKTOB. JIJIsl TOCTUKEHUSI IEPEYUCIICHHBIX 1I€JIe U 00ECIIeUCHUS
MOOWJIBHOCTH TPEOYIOTCA Pa3iudHbIE PeCypchl MpH UX peanuzaiuu. [lo-
TPEOHOCTh B KOHKPETHBIX PECypcax U peHTa0eIbHOCTh UX UCMOJIb30BAHUS
3aBUCUT OT psJa IapameTpoB, KOTOpbIE 0Opa3yroT LIMPOKUN CIEKTP CH-
Tyalui JUisl aHaJIn3a U IPUMEHEHHS] CBOMCTBA MOOWJILHOCTH TIPOTrpaMM U
JNAHHBIX. TaKuMHu pecypcamu A6nAI0MCA:

e TPYAOBBIC 3aTPAThHI CHEIMATUCTOB U BPEMsI Ha CO3JaHuE TpeOOBa-
HUW K JIOMOJIHUTEJIbHBIM MHTEPHEHCHBIM KOMIIOHEHTaM B MpOrpaMmax u
JTAHHBIX, 00ecreuynBaOIIMM UX 3(PPEKTUBHYIO MOOUIBLHOCTh Ha OMpEJie-
JICHHbIC THUIIBI TIAaT()OpPM, HAMPUMEP, B COOTBETCTBUU C KOHIICTIUEH U
cragaaptamMu OTKPBITBIX CUCTEM;

e JIONOJHUTEJBHBIE PECYPCHl MaMITH U MPOU3BOJUTEIBHOCTH BbI-
YUCITUTENbHBIX CPEACTB, HEOOXOIUMBIC SISl peasiu3ali U (QyHKIIMOHUPO-
BaHMsI KOMIIOHEHTOB MPOTPaMM, 0OECIIEYUBAIOIIUX MX BBICOKYIO MOOUJIIb-
HOCTb, HaIllpUMeEp, IS peaiu3aluy CTaHAAPTU3UPOBAHHBIX UHTEP(hEcoB
C BHEIIIHEW U BHYTPEHHEN CPENOi;

e TPYJOBBIC 3aTpPaThl CIECHMAINCTOB U BpeMsl Ha CO3JaHHUE, TPUOO-
PETEHUE U IKCIUTyaTallMi0 MHCTPYMEHTAIBHBIX CPEJICTB, ABTOMATU3UPYIO-
MIMX pa3pabOTKy U COMPOBOKICHUE MOOUIIbHBIX KOMITJIEKCOB MPOrPAMM.

[Ipu nepeHoce mporpaMMHOrO MPOIYKTa CBOMCTBA CUCTEMBI BCETIA
HECKOJIbKO M3MEHAIOTCS, YTO CJIEAYET YUYUTHIBATH MPU aHAIU3E LEIEC000-
Pa3HOCTH IIepEeHOCa, a TaKKe MOTYT ObITh HEOOXOJHUMBI €ro OTjJajKa, HC-
neITaHUSL U cepTuduUKanus B HOBOM cpene. CienyeT Takke y4YUThIBATh,
4TO JIIOOON nmepenoc ceéazan ¢ 3ampamamu, KOTOPbIE Yallle BCEro TPeOy-
I0TCS JUISL:

e CHCTEMHOI'O aHajiM3a pPeHTA0ebHOCTU TPEOOBAaHUU IEepeHoca Ha
UHYIO WIH Ty K€ IJIaTPOpMy U OIEHKH TEXHUKO-2KOHOMUUYECKUX TOKa3a-
TEJIEU ITOTO MPOIECCa;
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e peanu3aluu camMoro Mpolecca MepeHoca W MHTErPalui KOMIIO-
HEHTOB W/WJIM MPOTPAMMHOIO MPOAYKTa C ONEPAIIMOHHON U BHEIIIHEHN cpe-
7101 Ha HOBOW ammapaTHOM miatgopMe WK B CYIIECTBYIOINICH cpenie;

e KBAIU(PUKAIIMOHHOTO TECTUPOBAHUS, UCTIBITAHUM U KOMIUIEKCHOU
MPOBEPKU (PYHKIIMOHUPOBAHUSI BEPCUM NMPOTPAMMHOTO MPOJYKTa B HOBOM
OKPY>KCHHUH WM Ha HOBOU Tu1aTgopme;

e cepTU(UKAIMU TIEPEHECEHHBIX HA HOBYIO IUIATHOPMY MPOIYKTOB
U QYHKIMOHUPYIOIIMX B UHOW ONEPAIMOHHON U BHEUTHEU CpEJIE;

e KOPPEKTUPOBKH WJIM JOMOJIHEHHUS SKCILTyaTallMOHHON M TEXHOJIO-
THYE€CKOM JTJOKYMEHTAIUU HA IEPEHECEHHBIN IMTPOTrPAMMHBIN MMPOIYKT.

JIBa nmocienHuX BHUia pabOT MOTYT BBIIOJIHATHCS B MPOLIECCE CO3/a-
HUSI MOOMJIBHBIX KOMILJIEKCOB MTPOTPAMM U OTCYTCTBOBATh IPU HEMOCPE/I-
CTBEHHOW peanu3anuu nepeHoca. OHAKO U B 3TOM ClIy4dae ciedyem u3oe-
2amp U3TUUWIHE20 ONMUMUIMA NPU OUEHKe 3AMpPam HaA NePeHoc, TaK Kak
IPU CO3JaHWK MOOWJIBHBIX MPOAYKTOB TPYIHO MPEAYCMOTPETh BCE BO3-
MOYHBIE OCOOCHHOCTH PA3JIMYHBIX IJIAT(MOPM U BHEIIHEH Cpeabl, sl KO-
TOPBIX JICKIAPUPYETCS MOOMIBHOCTh KOHKPETHBIX MPOTPAMMHBIX CPEJICTB.
DT 0COOCHHOCTH 1 BO3MOKHOE PACIIUPEHUE OKPYKAIOUIUX MPUKITATHBIX
IporpaMM U JaHHBIX MOTYT MPENOJHOCUTH HEMPHUSTHBIC CIOPIPU3BI HE-
CTBIKOBKH, JUIsl JIMKBUJAIIUN KOTOPBIX MOTPEOYIOTCS JOMOIHUTEIbHbBIC 3a-
TpaThI.

[IpoekTUpOBaHUE CHUCTEM € HOGMOPHO UCHOIL3YEMbIMU KOMHO-
nHenmamu (ITUK) ctano ocodenno penmaodenvHviM 0715 CLOHCHBIX RPO-
CPAMMHBIX RPOOYKMOE, COACPXKAIIUX COTHU WJIU THICAYU MOIYJEU, U C
OosbmMMu 00beMaMu oOpabaTbiBaeMoi nHpopmanuu. Kpamuocms npu-
MEHeHUsA 20MO6bIX KOMHOHEHMOE8 TAKKE 3HAUUTEIIBHO BIUSAET HA 3P dek-
TUBHOCTh MX TepeHoca. OCOOEHHO Ba)XXHO TIHIATENIBHO (OPMYJIUPOBATH
TpeOOBaHUsA, OCYLIECTBIATh YHU(DHUKALNIO HUHTEPPEHCOB U OdopMIIECHUE
JTOKYMEHTAILUU JJIsl TEX KOMIIOHEHTOB, KOTOPBIE B NIEPCIIEKTHUBE OYAyT UC-
MOJIb30BAaThCSI MHOTOKPATHO PA3JIUYHBIMHU CIEHHUAIUCTAMHU B Pa3IHMYHBIX
BapUaHTaX Ha TOM e WJIM Ha pa3IMYHbIX M1aThopmax.

Jlns oOecrnieyeHus MEpeHOoca TEKCTOB MPOTPAMMHBIX KOMIIOHEHTOB
HEOOXOAUMO TPU UX MEPBUYHOU Pa3pabOTKE nOO20mosums nomeHuu-
QIbHYI0 803MONCHOCHIL UX NOCAEOYIOULE20 MHOZOKPAMHO20 UCNOb30-
6aHUA B PA3TUYHOM ONEPALMOHHOM M BHEIIHEM OKpPYKEHHUHU. JlJIsl 3TOTO
T0JDKHA OBITh YHU(PHUIIMPOBaHA TEXHOJIOTHS pa3pad0OTKU MOAYJICH U IpymIl
MporpamMM, YHU(PUIUPOBAHBI CTPYKTYPhI MEKMOYJIBHBIX CBSI3€M U TEXHO-
JIOTHS KOMIUIEKCUPOBAHUSI, CTAaHIAPTU3UPOBAHA CUCTEMA UACHTU(UKAIIUN
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U creruUIIMpPOBaHUs POTPaMM U JAaHHBIX, a TAKKE TUCIUTIINHA UCIIBI-
TaHUH U JOKYMEHTUPOBAHMS KOMIIOHEHTOB W KOMIUICKCOB ITPOTPaMM.
[IporpaMMHBIE KOMIIOHEHTBI JOJKHBI OBITH MOJTOTOBIICHBI JJII OMYYMiCc-
OeHus OT VX TEPBUYHBIX Pa3pabOTUMKOB M OT KOMIUIEKCOB MPOrpamMm, B
COCTaB€ KOTOPBIX OHHM TMEPBUYHO OTJIAKUBAIWCH, UCTIBITHIBAIUCH U TIPH-
MEHSUTUCh. TakuM 00pa3oM, BO3ZHUKAET HEOOXOAUMOCTh MPOBEICHUS Psiia
00WecCUCmMeMHbIX U OP2AHUZAUUOHHBIX padom, a TaKXKEe aHaIN3a HEKO-
TOPBIX JIOMOJHUTENIBHBIX 3aTpaT Ha oOecHeYeHHEe BO3MOKHOCTH 3P deK-
TUBHOTO MIEPEHOCA MPOrPaMM U JAHHBIX B PA3JIMUHYIO BHEITHIOIO CpPENy.

[Tpu 3TOM TPOSBISAIOTCS CICAYIONINE HPEUMYULECIEA NOGHOPHO20
UCNOIb308AHUS NPOCPAMMHBIX KOMHOHEHMO08:

e YCKOpEHHE Pa3pabOTKHU — MOBTOPHOE HMCMOJb30BAHWE KOMITIOHEH-
TOB YCKOPSIET CO3/IaHHE CHCTEM, TaK KaK COKpalllaeTcs BpeMs Ha UX pas-
pabOTKy U TECTUPOBAHUE;

e TOBBIIICHUE HANCKHOCTU — KOMIIOHEHTHI, TOBTOPHO HCIOJIb3Yye-
MbIE€ B JPYTHX CHCTEMaX, OKa3bIBAIOTCS 3HAYMTEIIBHO HaJC)KHEE HOBBIX
KOMITOHCHTOB, OHM TPOTECTHPOBAHBI M IPOBEPEHBI B PA3HBIX YCIOBHUIX
paboThI, OIIMOKHU, TOMYIICHHBIC TIPU UX MPOCKTUPOBAHUU U PeATU3alIUU,
0oOHapyXEeHbI M YCTPAHCHBI IIPU TIEPBOM UX IPUMEHEHUU;

e YMCHBIIICHHUE TMPOCKTHBIX PHUCKOB — JJIs YK€ CYIIECCTBYIOIIHNX
KOMITOHEHTOB MOKHO 00JI€€ TOYHO MPOTHO3UPOBATH PACXObl, CBSI3aHHbIC
C UX MOBTOPHBIM HMCIIOJIb30BAHUEM, TAKOM MIPOTHO3 — BAXKHBINA (haKTOp Op-
raHU3aIu KOMITJIEKCa IIPOrpamMM;

e 3] ¢deKTUBHOE UCIOJIH30BAHKUE CIECIUAINCTOB — YaCTh CIICLUAIIU-
CTOB, BBITIOJHSIONIMX OJMHAKOBYIO PabOTy B pa3HBIX MPOEKTaX, MOXKET
3aHUMAThHCS pa3pabOTKON KOMITIOHEHTOB JIJIsl X JaJbHEHIIIETO MOBTOPHOTO
UCTIOJIb30BaHus, d((PEKTUBHO NMPUMEHSSI HAKOIJICHHBIC PaHEE 3HAHUS W
OTIBIT;

e cTaHAapThl WHTepdelica KOMIIOHCHTOB, BHEIIHEW CPEbl U TOJIb-
30BaTelsi MOXKHO peaju30BaTh B BUJE HaOopa CTaHIAPTHHIX KOMIIOHEH-
TOB, YTO TIOBBIIIAET HAJEKHOCTh CHCTEM, TaK Kak, paboTas CO 3HAKOMbIM
uHTepPericoM, Moab30BaATEIIN COBEPIIAIOT MEHBIIIE OIIUOOK.

JIJIs yCTIenmHOro MPOEKTUPOBAHKS U Pa3padOTKH KOMILJIEKCOB C TIO-
BTOPHBIM HCIIOJIb30BaHUEM KOMIIOHCHTOB JOJDKHBI BBITIOJHATHCS CJle-
oyrugue 0CHOBHbIE YCI06UA:

e BO3MOXKHOCTh TIOMCKa HEOOXOJMMBIX MPOTPAMMHBIX KOMITOHEH-
TOB — JIOJDKEH OBITh KaTaJol JOKYMEHTHPOBAHHBIX alpOOMpPOBAHHBIX
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KOMIIOHEHTOB, MpeIHa3HAYCHHBIX JJI1 TOBTOPHOI'O UCMOJIb30BaHUSA, KOTO-
phIii 00ecrieurBai Obl OBICTPBIN MOUCK HY>KHBIX KOMIIOHEHTOB;

e HEOOXOAMMO YJIOCTOBEPUTHCS, YTO TOBEACHUE KOMIIOHEHTOB
pecKa3zyeMo M HaJe)KHO, BCE KOMIIOHEHTHI, TIPEJICTaBICHHbBIE B KaTaJlO-
re, JOJDKHBI ObITh CepTUPUIMPOBAHBI, YTOOBI TOATBEPUTH COOTBETCTBUE
ONpe/ICIICHHBIM CTaHIapTaM Ka4yeCTBa;

e Ha KaXIblii KOMIIOHEHT JOJDKHA OBITh COOTBETCTBYIOIIAS JOKY-
MEHTALMS, YTOOBI MOXKHO OBLIO MOJIYYUTh HY)KHYIO MH(POpMALIMIO O KOM-
MOHEHTE U aJaNTUPOBaTh €ro K HOBOMY IPWJIOXKEHUIO, U UHPOpMAITUS O
TOM, T/I€ ¥ KaK UCTOJIb3YyeTCsl TaHHBIN KOMIIOHEHT.

TpCﬁOBaHI/Iﬂ K IOAIr0TOBKEC KOMIIOHCHTOB AJ11 IOBTOPHOI'0
HCIIOJb30BaAaHUSA B IIPOIrPAaMMHBIX KOMILJICKCAX

Bo MHorux ciy4asix KOMIOHEHTBI, KOMIUIEKCHI MporpamMm u uHpop-
Manus 0a3 JaHHBIX CO3[]aBAJIUCh U pa3padaThIBAIOTCS 10 CUX MOp 6e3 opu-
eHmayuu Ha nocjiedyruiee nOGMOPHOe UCNONb306AHUE U/ UIU HA nepe-
HOC HA UHYI0 ANRAPAMHYI0 U ONEPAUUOHHYI0 naam@opmbl. ITO 00ycC-
JIOBJIEHO OTCYTCTBUEM CTpEMJICHUSI Yy pa3paOOTYUKOB JIOBOJUTH MPO-
rpaMMbl U WX JIOKYMEHTAILMIO J0 YPOBHSI 3aBEPIICHHBIX IMOCTABIISIEMBIX
KOMIIOHEHTOB M MPOAYKTOB. MHOTrMe MEXIyHapOJHbIE CTaHIApThI, per-
JAMEHTHUPYIOLIHUE CO3/aHUE TEPEHOCUMBIX MPUIIOKEHUM, HE TOCTYITHbI
OTEYECTBEHHBIM CHENUAIUCTAM H3-3a HU3KOW CUCTEMHON U IPOTPAMMHUCT-
CKOM KYJBTYpPbl U OTCYTCTBUS CTPEMJICHUS OCBOUTH M HUCMOJB30BaTh CO-
BPEMEHHBIE CTaHAAPThI MPOrpaMMHON MHXKeHepru. OrpoOMHBIN TTapK yHac-
J1e006AHHBIX TIPOTPAMMHBIX MPOJIYKTOB M WX KOMIIOHEHTOB pa3paboTaH
M0/ KOHKPETHBIC MPOEKTHI U TIATHOPMBI U SBIISETCS MOTEHIIUAIBHO MO-
OWJIBLHBIM TOJIBKO B MpEeiaX, paCIIUPSIONIMXCS MO MapaMeTpaM U pecyp-
caM KOMIUJIEKCOB ONPEIEIECHHON apXUTEKTYPHI.

[ToBTOpHOE UCIONB30BAHME KOMIIOHEHTOB JOJKHO OBITH cucmema-
MUYecKuUM, NIAHOBHIM U GKIIOYEHHBIM 60 6Ce OP2AHU3AUUOHHbLE NPO-
cpammal npeonpuamusn-papadomyuka. Xots TaKOW MOJIXO0J MOXKET IPU-
BECTH K 3HAYUTEIIbHOMY YBEJIMYEHUIO KOJMYECTBA MOBTOPHO HMCIOJIb3YeE-
MbIX KOMOOHEHTOB. Ilepen HayajoMm 3Tarna NpoeKTUPOBAaHUS pa3padOTUu-
KU JIOJKHBI BBIMOJIHATH MOMCK KOMIIOHEHTOB, MOJIXOASIINX JJIS TOBTOP-
HOTO MCIOJb30BaHusl. CUCTEMHAsi apXUTEKTypa CTPOUTCS HA OCHOBE YXKE
UMEIOIIUXCS (TOTOBBIX) KOMIIOHEHTOB. TpeOOBaHUs K CUCTEME U3MEHSIOT-
Csl C YYETOM MMEIOIIUXCSI KOMIIOHEHTOB, BEIOPAHHBIX ISl IOBTOPHOT'O HC-
noJib30BaHus. TakoW MoaxoA NPeAnoIaracT OnpeaeIeHHbIE KOMIIPOMUCCHI
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B peayn3alnuu TpeOOBaHUN. XOTS Takas CUCTEMa MOXKET OKa3aThCsl MEHEE
a(pdhexTuBHOM, yeM cucteMa, paszpadoranHas 6e3 IIMK, stor HemocraTok
KOMITICHCUPYETCsl 00Jie€ HU3KOU CTOMMOCTBIO pa3pabOTKH, 00Jiee BHICOKHU-
MU TEMITAMU CO3J]aHUs CUCTEMBI U €€ MOBBIIICHHON HaJIEKHOCTHIO.

Yuugurauyun ecezoa mpedyem nexomopwix pecypcos, KOTOpbIEC B
JAHHOM CJIy4ae BBIPAXaE€TCs B JOMOJHUTEIBHON TPYJIOEMKOCTH CO3/IaHUS
[TMK mporpaMm M JaHHBIX, a TAKXKE B YBEJIUYECHUH HEOOXOAUMON MaMsITH
U npousBoauTelbHOCTH OBM s ux peanmmzanuu. CoxXpaHEHHE W
pa3BUTHE IOBOJBHO HIMPOKOTO CIEKTpa apxXUTeKkTyp OBM ectecTBEHHO
IPUBEIO K IMOBTOPHOMY HCHOJBb30BAHUIO KOMIIOHEHTOB HE TOJBKO Ha
OJIHOTUIHBIX TIaT(GopMax, HO U K IMPOU3BOJICTBY MPOrPAMMHBIX CPEJICTB
u 0a3 JaHHBIX, MMEPEHOCUMBIX Ha Pa3JIMYHbIC amnmapaTHbIE W OMEpPaIMOH-
Hble MnaTdopMbl. Takum o0pa3oM, CPOPMHUPOBAIUCH 08€ MEXHON0ZU-
yeckue npoodiemol:

e C030aHue MPOTrPAMMHBIX KOMIIOHEHTOB M 0a3 JAaHHBIX, KOTOPHIE
pEHTa0EIbHO TMOBTOPHO TMPUMEHSATh B PA3IMYHBIX MPOEKTaxX W/ WU
NEPEHOCUTH Ha Pa3JIMYHbIE ONEPALIMOHHBIE U allIapaTHbIE MIAT()OPMBI;

* npumeHeHue TOBTOPHOTO MCIOJIb30BAHUS W/UIM TEPEHOCA KOM-
MOHEHTOB MpOrpaMM M 0a3 JAaHHBIX JJIA CO3/IaHUSl U3 HUX HOBBIX MPO-
rpaMMHBIX MPOAYKTOB Ha Pa3IWYHbIX T1aTHopMax.

Dopmuposanue nO6MOPHO UCHOIbIYEMBIX KOMNOHEHN 08 TIPU TIPO-
U3BOJICTBE KOMILUIEKCOB MPOTPAMM MOKET OCYIIECTBISATHCS MCIOJIb30Ba-
HUEM CTaHJIapTOB U PYKOBOJCTB, 00SA3aTEIbHBIX JJIs1 OPOPMIICHHS U HPO-
M3BOJCTBA OCHOBHOM MAacCChl MPOrpaMMHBIX KOMITIOHEHTOB (80 — 90%) ¢
BO3MOKHOCTBIO MX NMPUMEHEHUS KaK MOBTOPSIOMIMXCA B OINPEICICHHOM
CEMEUCTBE KOMILJIEKCOB MPOrPaMM, OJHAKO JOMYCKAIOIIEM OJHOKPATHOE
npumenenne (10 — 20%) yHUKanbHBIX KOMIIOHEHTOB C IPOU3BOJIbHBIM
opopmiienneM. OCOOEHHO TOJIHOE TECTUPOBAaHWE U OPOPMIICHHE JOKY-
MEHTAallMM 1EeIeco00pa3HO MPOBOJIUTH JJISI TEX KOMIOHEHTOB, KOTOPBIE B
nepcreKkTuBe OyAyT MCIOJIb30BATHCSI MHOTOKPATHO Pa3IMYHBIMM CIEIHa-
JUCTaMU U B pa3HbIX npoekrtax. [Ipu aHanuze xapakTepUCTUK MPOU3BOI-
CTBa KOHKPETHBIX KOMIUIEKCOB TPYJHO MNPEABUIETh KPaTHOCTH IMOBTOP-
HOTO MCTOJIb30BAHUS OMPEICIICHHBIX KOMIIOHEHTOB B OyAYIIHX MPOEKTAX.
[TosToMy OOBIYHO 3aTpaTbl Ha WX NPOU3BOACTBO PACCMATPUBAIOTCS
OTENbHO WA BKIIIOYAKOTCA B 3KOHOMHYECKHUE XAPAKTEPUCTUKH NEPBOMN
BEpPCUHU MPOTPAMMHOTO IIPOJIYKTA, B KOTOPOH OHU IMPUMEHEHBI.

Baknasi 0cOOEHHOCTh MPOrPaMMHBIX KOMIIOHEHTOB, MPUTOAHBIX JIJIs
NOBTOPHOTO MCHOJIb30BAHUS, 3TO IIEIECO00OPA3ZHOCTh OmoeleHUs Cneyu-
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¢ukayuu mpebdosanuii u QynKyuii om peanuzayuu cmpyKmypvl Kom-
nonenma. Crenudukaius KOMIIOHEHTa JIOJDKHA COJEpKaTh (DYHKIIMU
KOMITIOHEHTA, U KaK OH IMOBEJET ce0sl, KOTr/aa ero BO3MOXHOCTH HCIOJIb3Y-
I0TCSl IpyTMMHU KoMmoHeHTamHu. OOnafasi 3Tod crenrdukanued MOXKHO
COCPEJIOTOUUTHCSI HAa OOILEM pPEIIEHUU MpOoOJeMbl, HE YIayOJsisich B TO,
KaK peaJin30BaHbl (yHKIIMM KOMIIOHEHTa. B 0011em ciiyyae, MOTyT Cyliie-
CTBOBaTh 00Jiee OJHON BEpPCUU pealih3aliuy crieliupuKaui KOMIOHEHTa —
KaXJasi CO CBOMMM OTJIMYUSIMU B OIPEJEICHHBIX aCMEKTaX, TaKuX Kak
mwiaTdopma, IPOU3BOAUTEIHLHOCTh UIH CTOUMOCTb.

B03M0OXXHOCTH MOBTOPHOTO MPUMEHEHUS cHeuuUKAUu KOMIIO-
HEHTa PEaJU3yIOTCS OJIHOM WIIM HECKOJBKUMU CHeyUuUKauuamMu uH-
mepgeiicos, Kaxaasi U3 KOTOPHIX OMUCHIBAET B3AMMOCBSI3aHHYIO TPYMITY
BO3MOXHOCTEW B3aUMOACUCTBUS. [[JIs1 MpOrpaMMHOTO KOMIIOHEHTA CIIe-
nudukanuu uaTepdeiica npeacTaBlIeHHbIE B CIENUPUKAIUSIX KOMIIOHEH-
Ta JIOJDKHBI OBITH JOCTYIHBI BO BpeMsl MPUMEHEHUS U MOTEHIUAIBHO BO
BpEMs HUCMOJHEHUSI KOMIOHEHTa. UTOObI rapaHTupoBath 3()PEKTUBHYIO
paboTy 3THUX IPOILECCOB M OOECIEYHUTh BO3MOXKHOCTb HCIOIb30BaHUS
4eTKO C(HOPMUPOBAHHBIX MHTEpP(DEHCHBIX crienuduKanuii BO BpeMs HC-
MOJTHEHMS, OUCHb BaXK€H KOPPEKTHO OMPEACICHHBIN S3bIK CrieruduKauii
uHTEpENCOB.

Pa3paboTka 171 MOBTOPHOIO HCIOJIB30BAHMS JIOJDKHA OBITH IPO-
IIECCOM, OCHOBAaHHBIM Ha OMBITE M 3HAHUSAX O MPOOJIEMax MOBTOPHOTO HC-
MOJIb30BaHUSI CO3JaHUSI OOOOIIEHHBIX KOMIIOHEHTOB, KOTOpPbIE MOKHO
aJanTUPOBaTh JJI Pa3HBIX BapHAHTOB MX UCIOIb30BaHUs. [IporpaMmMHbIi
KOMIIOHEHT, MpeJaHa3HAYEHHBIA MJIsI MTOBTOPHOI'O HCIIOJb30BaHUS, UMEET
psii OCOOCHHOCTEM, OH JOJDKEH OTpaXkaTh CTaOMJIbHbIE a0CTPaKIIUU MPe-
METHOM 00jacTH, T.e. PyHIaMEHTAIbHBIC TOHATHUS 00JIACTH MPHIIOKCHUS,
KOTOpPBIE MEHSIOTCSI MeJICHHO. J|0JKeH CKpbIBaTh CIOCOO MpEACTaBICHUS
CBOET0 COCTOSIHUSI M MPEJIOCTABIATh ONEpali, KOTOPhIE MO3BOJISIOT 00-
HOBJISITh COCTOSIHUSI M TIOJTy4YaTh K HEMY JOCTYM, ObITh MAaKCUMaJILHO HE3a-
BHUCHMBIM.

KoMIOHEHT J107KeH ObITh HACTOJIBKO @6MOHOMHBIM, YTOOBI HE HY-
KIAThCA B IPYTUX KOMIIOHEHTaX. B JeHCTBUTENHHOCTH TaKOE BHIMOIHUMO
TOJIBKO JIJIs TIPOCTHIX KOMIIOHEHTOB, 00JI€€ CIIOKHBIE BCErja 3aBUCAT OT
JIPYTUX KOMIIOHEHTOB. BcCe HUCKIIOUMTENIbHBIE CUTYallUM JOJKHBI OBITh
4yacThlo uHTepdeiica komnoHneHTa. KOMIOHEHTHI HE JOJKHBI caMu 00pa-
OaThIBaTh MCKJIIOYEHHUS, TaK KaK B Pa3HBIX MPUIIOKEHUSIX CYIIECTBYIOT
pazHbie TpeOoBaHUs AJisi OOPaOOTKU UCKIIOYUTENbHBIX cuTyarui. Jlyudiie
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OMpEeACINTh T€ MCKIIOYEHUS, KOTOphlE HE0OXOAUMO oOpabaThiBaTh, U
O0OBSIBUTH UX KaK 4acThb UHTEpdeiica KOMIOHEHTA.

B OOJBIIMHCTBE CYHIECTBYIOIIMX CHUCTEM HMMEIOTCS OOJbIIUE Cer-
MEHTBI KOJIa, KOTOPBIE PEAUTU3YIOT a0CmpaKkyuu npeomemuoi ooaacmu,
OJIHAKO X HEJb3d HEMOCPEACTBEHHO ncnonb30BaTh Kak [IUK. [Ipruunna B
HECOOTBETCTBUHU MPOTrPAMMHOI0 KOJAa MOJEIH YETKO OMPEAECICHHOMY WH-
Tepdeiicy 3apocoB U MOCTABIIUKOB CEpBUCOB. UTOOBI MOBTOPHO MCHOJIb-
30BaTh TaKWE€ KOMIIOHEHTHI, KaK MPABUIIO, HEOOXOJIUMO MOCTPOUTH yIa-
KOBILIUK — MIPOTpaMMy JJIsl CO3IaHUsI OO0JOYKH U CTaHJIapTU3allui BHEIII-
HUX OOpalieHui. YaKoBIIUK CKPBIBAET MCXOIHBIN KOJ U MPEIOCTABIISIET
uHTepdeic 1S BHEIITHUX KOMIIOHEHTOB, OTKPBIBAIOIIMI JOCTYI K Ipe-
JIOCTABIISIEMBIM CEPBUCAM.

IIpu co3paHuyd KOMITIOHEHTOB, MpPEJAHA3HAYEHHBIX JJISI MOBTOPHOTO
UCITOJIb30BAHMS, MPEATNOIAraeTcss NpeaocTaBiIeHue o0Iero nHTepderica ¢
omepanusiMu, KOTOpbIe 00ECIIEYMBAIOT pa3HbIe CHOCOOBI MCIIOIb30BAHUS
KOMMOHEHTOB. UTOOBI cleslaTh KOMIOHEHTHI MPAKTUYHBIMU B HCIIOJIB30-
BaHUU, TpeOyeTCa MUHUMAILHBINA uHTEpdeic, mpocToit Ayt noHuMmanus. C
IPYroy CTOPOHBI, MpeanoiaraemMasi BO3MOKHOCTh MOBTOPHOTO HCIOJIb30-
BaHUS YCJIOXKHSET KOMIIOHEHTHl M MOTOMY YMEHBIIIAET MX TMOHSTHOCTb.
[TosToMy pa3zpabOTUMKK KOMIIOHEHTOB, MTPEIHA3HAYCHHBIX JJIsI IOBTOPHO-
r0 UCMHOJIb30BAHUS, JOJKHBI TPUUTH K HEKOTOPOMY KOMIIPOMHUCCY MEKITY
0000IIEHHOCTBIO U MOHATHOCTHIO UHTEP(HENCOB KOMIIOHEHTOB.

[IpousBoacTBy komruiekcoB nporpamm ¢ [IUK npucymn pao neooc-
mamkoé u npoonem, KOTOpble MPENATCTBYIOT 3aIllJIJAaHUPOBAHHOMY CO-
KpalIEHUIO pacX0J0B Ha pa3pabOTKy KOMILIEKCA:

e HEJOCTYIMHOCTbh MUCXOJHOTO KOJa KOMIIOHEHTAa MOET MPUBECTU K
YBEIIMYCHUIO PACXOJ0B HA COMPOBOXKAECHUE CHUCTEMBI, TAK KaK ITOBTOPHO
UCIIOJIb3yEMbIE CUCTEMHBIE JIEMEHTHI MOTYT CO BPEMEHEM OKa3aTbCsl HE
COBMECTUMBIMU C U3BMEHECHUSIMH, IPOU3BOJIUMBIMU B CUCTEME;

e HEKOTOpbIE pa3pabOTYMKKU MPEANOUYUTAIOT MEpPErnucaTb KOMIIO-
HEHTBI, TaK Kak I0JaraloT, YTO CMOTYT MPHU 3TOM UX YCOBEPIIIEHCTBOBATb.
Kpome TOro, MHOTME CUMTAIOT, YTO CO3JAHHE MPOTPAMM «C HYJISD MEp-
CIIEKTUBHEE MMOBTOPHOT'O MCIIOJIb30BAHUS MPOrpPaMM, HANTMCAHHBIX JPYTH-
MU,

e 3aMOJIHCHUE OMOJMOTEKHM KOMIIOHEHTOB M €€ COIPOBOXKJCHHE
MOXET CTOUTH JOPOro, €me HEAOCTATOYHO XOPOILIO MPOJIYMAaHbl METO]IbI
KJIacCu(UKAIIMU, KaTaJIOTHM3alldd U HW3BJCUCHHUS HHMOpMaIuu O Mpo-
rPaMMHBIX KOMITOHEHTAaX.
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VYBenuueHrue 3aTpar Ha MPOU3BOACTBO MOBTOPHO HCHOJIb3YEMBIX
KOMIIOHEHTOB JIOJDKHO KOMIIEHCHPOBATBHCS COKpALEHUEM 3aTpaT Ipu
IPOU3BOJICTBE KOMIUJIEKCOB IPOrpaMM Ha MX OCHOBE. OCBOEHME METOJOB
U CPEIICTB PEIICHUS ATUX MPOOJIEM IMO3BOJISIET KAUECHBEHHO U3MEHANb
IKOHOMUYECKUe XapaKmepucmuKy TPOLECCOB MPOU3BOJICTBA CIIOKHBIX
KOMIUIEKCOB MPOrPaMM M PE3KO MOBBIIIATh MPOWU3BOJUTEIBHOCTh TPyAa
CHEIUAMCTOB MNpU ux paszpadoTke. Co3gaHHWe HOBBIX MPOTPAMMHBIX
MPOAYKTOB MyTEM MEPEHOCA UX C JIPYTUX anmnapaTHBIX U ONEeparMOHHbBIX
mw1aThopM CTAIO0 OCOOCHHO AKMYANbHbIM 011 COBPEMEHHBIX AOMUHU-
CMPAMUGHBIX CUCHIEM TOCYTAPCTBEHHOTO U PETMOHAIBLHOIO YIIPABIICHHUS,
YIPaBJICHUSI OTPACIISIMUA U MNPEANPUATUSIMU MPOMBIILUICHHOCTH, a TaKXe
OaHKOBCKMMHU CHUCTEMaMU U B COLUANILHOM cepe.

ITocTaBkM U 3aKyNKH BBIYUCIUTEIHLHON TEXHUKH 3a4acTyIO MPOU3BO-
IATCA C MO3ULMU TOJBKO €€ HU3KOM IIeHbl 0€3 aHarn3a BO3MOKHOCTH HX
B3aMMOJICUCTBUS B PACIpPEACICHHON CUCTEME OINPEIEICHHOTO (DYHKIIMO-
HaJIbHOTO HAa3HAYCHUS W Hainuuusg cooTBeTcTByrommXx roroseix [IMK. B
psanie obnactel MPUMEHEHUS MMEETCS IIUPOKUM CHEKTP TUIOBBIX MPO-
IPAaMMHBIX KOMIIOHEHTOB, KOTOPBIE€ MOTYT OBITh MCIOJIb30BAHbI B Pa3JIMy-
HBIX COUYETAHUSX ISl pelieHus: (QYHKIMOHAIBHBIX, MPOOJIEMHO-OPUEHTHU-
poBaHHBIX 3anad. [Ipum ux pemennun TpeOoBaHUs K 3PHEKTUBHOCTU
UCIIONIb30BaHUsl pecypcoB DBM He CTONb KECTKHE, KaK B KPUTHUUECKUX
CHUCTeMaXxX YMpaBJICHUSI B PEaIbHOM BPEMEHHU, U MOTYT OBITh YHUPUIIUPO-
BaHbl HUHTEPHEUCHl MEXTYy KOMIIOHEHTaMU. TakuM o0pa3oM, BBISIBIIIACH
HEOOXOUMOCTh, M CIIOXKHUJIUCH OJIarONMpUATHBIE YCIOBUSA IS 3P (HEKTUB-
HOTO MPUMEHEHUSI COBPEMEHHBIX MEXHOI02UIl NPOU3B00CMEA NPOZPAMM-
HbIX NPOOYKMOE nymem nepeHoca u no6mopHo20 UCHOIb308AHU KOM-
HOHEeHMO6 Ha PA3IINYHBIX allllapaTHBIX U ONEPAIMOHHBIX MIaTGopMax .

[Ipn ananuze IkoHomuueckux xapaKmepucmuk u peHmadeibHo-
cmu TIPOW3BOJICTBA KOMIUIEKCOB mporpaMm Ha 6aze roroBbix [TMK u/mnm
myTeM MX IepeHoca ¢ APYrou ammapaTHONW U OMeparMOHHON TIaThOpPMBbI
Heo0X00UMO YUUMbIEAMD:

e CTEIEHb MO0JI00MS apXUTEKTYpPbl U COOTHOIIIEHUSI OCHOBHBIX Mapa-
METPOB PECYPCOB anmnapaTHBIX MIATPOPM, MEXKITY KOTOPBIMU MpeAIoiara-
€TCs MEPEHOC U /WY MPUMEHEHHUE TOTOBBIX KOMIIOHEHTOB;

e YpOBEHb YHU(DUKAIMU UHTEP(DEINCOB MPUIOKEHUN C ONEpaIlMOH-
HBIMU TUTATOpMaMU, MEXAY KOTOPBIMH IMPEIoiaraeTcsi IepeHoc rotro-
BBIX IIPOTPAMM U JaHHBIX;
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e HAJIWYMUE WIK OTCYTCTBHUE MPHU pa3pabOTKE UCXOIHBIX MPOrpaMM U
uHpopmanuu 0a3 TaHHBIX, OPUEHTAIIUM HA OyIylIUi MEPEHOC WU/WIM TO-
BTOPHOE UCTOJIb30BaHUE HA IPYTUX IuiaTdhopMax U B IPYTUX MPOEKTAX.

Paznuuusa onepallMOHHBIX CUCTEM, PUHIUIIOB OPTaHU3AIMNA BBIYUC-
JUTEIBLHOTO MPOIIECCa U KOHTPOJIA (PYHKIIMOHUPOBAHMUS, a TAKXKE JpaiiBe-
POB BBOJIa-BBIBOJIA MOTYT MPAKTUYECKU MOJHOCTHIO HCKIIOYUTH d(Pdek-
TUBHBIM aBTOMATHU3WPOBAHHBIA TEPEHOC COOTBETCTBYIONIEW YAaCTH yHAC-
JIETOBAHHBIX TOTOBBIX KOMIIOHEHTOB MEKIY Pa3HOTUITHBIMU MO apXUTEK-
type OBM. Baxneitmum paxktopom, BIUSIOMMUM HAa PEHTA0EIHLHOCTH Tie-
pEHOoca, SBISETCS CmeneHb YHupukayuu unmepgeiicoe npozpammHsbix
NPOOYKMOE ¢ ONEPAUUOHHOU U 6HEUIHEIl CPEOOIl U C NOJIb306AMEIAMU.
[IpumeHeHne OTHMX M TEX K€ CTAHIAPTU3UPOBAHHBIX S3BIKOB ITPOTrpaM-
MHPOBAHUS U aTTECTOBAHHBIX KOMITMJISITOPOB IMTO3BOJIAET 3HAUUTEIBHO CO-
KpalaTh 3aTpartsl Ipu nepeHoce. Co3/tanne COBPEMEHHBIX CIIOKHBIX MPO-
IPAaMMHBIX MPOAYKTOB 11€71€CO00pa3HO BECTH C HCIOJIB30BAaHUEM COBO-
KYIMHOCTH MEXIYHApOJHBIX CTaHAAPTOB OTKPBITHIX CUCTEM, YaCTh KOTO-
pBIX 00ecrneunBaeT MOOMILHOCTh MPOTPAMMHBIX CPEJICTB.

Paznuuue apxumexkmypor u pecypcoe IBM, mMexny KOTOPBIMU
npejnoiaracTcs MepeHoc MporpaMMm M JAHHBIX, MOTYT OBITh (DAKTOPOM,
ONPEACIISIIONINM SKOHOMHUUYECKYIO d(PHEKTUBHOCTH TOBTOPHOI'O UCHOJIB30-
BAHUs KOMITIOHEHTOB M MPOTPAMMHBIX KOMIUIEKCOB. B cocTaB 3THX mapa-
METPOB BXOJSAT HOMEHKJIaTypa U cnenrduka peanuzanuu onepauii 9BM,
CTPYKTypa U OCOOCHHOCTH CHCTEMBI aJpecaliuu, CTPYKTypa U pa3ps-
HOCTh MaMsTH, OCOOCHHOCTH peaM3allud CUCTEMbl BBOJIa-BHIBOJA U T.[I.
3HAYUTENbHBIE TPYTHOCTH MOKET BBI3bIBATH WJIM JIEJIATh MPAKTUYECKU HE
PEHTA0CIBHBIM TIEPEHOC MPOrpaMM M JIAHHBIX CYIIECTBEHHOE pa3inyue
MPOU3BOAUTEIBLHOCTH U Pa3MEPOB NaMsITH paccMarpuBaeMbix IBM. Oco-
0o0€ 3HauYeHUE JJIsl IEPEHOCUMOCTH UMEET CHelu(puKa peaan3aiuu B3auMo-
JICUCTBUSI C BHEIIHEW CPEZIOM U TIPOLIEAYP BBOAA-BBIBOJIA B SIJIPE ONEPAI[MOH-
HbIX cuCTeM comnocTaBisieMbix DBM. Ilporpammel, peanmzyromme 3Th
GyHKIIMU, AOJDKHBI OTPpaKaTh CHEHU(PUKY KOHKPETHOM CHUCTEMBI BBOJA-
BBIBOJIa M1 OCOOCHHOCTH MCTOYHMKOB M moTpeOuTeneit manpopmamuu. Ta-
Kasi OpUEHTAIUS IPOTPaMM BBOJA-BbIBOJIA MOXKET JEJIaTh UX MPAKTUYECKHU
HE TEPEHOCHMBIMHU U TPEOOBATH BBIJICICHUS B aBTOHOMHBIE, 3aHOBO pPa3-
pabaTbiBaeMble, aBBTOMATU3UPOBAHO HETIEPEHOCUMBIE MPOLIETYPHI.
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Ouenkn 3¢ PeKTUBHOCTH IOBTOPHOI'0 MCIOJIb30BAHUS
KOMIIOHEHTOB IPH MPOU3BOJACTBE MPOrPAMMHBIX KOMILJIEKCOB

Y pa3pabOTUMKOB KOMILJIEKCOB MPOrpPaMM 3a4acTyl0 BO3HHUKAET
npobjieMa — MOPOBOJUTH JIM MPOCKTUPOBAHUE U MPOU3ZBOACTBO HOB020
CJIOKHOTO TTPOTPaAaMMHOTO MPOAYKTA MO TEXHOJIOTUHU MOJHOTO KU3HEHHOTO
LUKJIa «C HYJISD, WIHN MOMNbBITATHCA HAWTH MIPOTOTUIIBI U 60CHO1b308AMbCA
20MOGHIMU ANPOOUPOBAHHBIMU PEUIEHUAMU U Komnonenmamu. llpu
ATOM KPUTEPUEM SKOHOMHUYECKON 3(P(HEKTUBHOCTH HCIOJIb30BAHUSI TOTO-
BbIX KOMIIOHEHTOB B MIEPBOM MPHUOIMKEHUH MOXKET OBbITh OTHOCHUTEIHLHOE
YUCJIO KOMIIOHEHTOB WJIM UX JIOJIA OT MOJIHOM TPYJIO€MKOCTH MPOU3BOJCT-
Ba MPOTrPaMMHOI0 MPOAYKTA, KOTOPAST COKPAIIAETCS 3a CYET MOBTOPHOTO
ucIib3oBaHus ampooupoBanHbix [IMK. Jlnsg sToro, u3 momaHON TpyaoeM-
KOCTH Pa3pabOTKX HOBOTO MPOJIYKTa MOKET OBITh HCKJIIOUEHA YacTh,
KoTopasi o0ycJoBeHa 3aTpaTaMu Ha niepBud-Hoe cozaanue [TUK. 3arpatst
Ha MPOLECCHI MPOECKTUPOBAHUS KOMIUJIEKCA ITPOTPAMM ITPU 3TOM MPAKTHAYE-
CKM HE M3MEHSIOTCS, HO COKpPAIllalOTCs MNPU3BOJACTBEHHBIC ATANbl IMPO-
rpaMMHPOBaHUs, TECTUPOBAHUS U aBTOHOMHOM OTJIAJIKM KOMIIOHEHTOB, a
TaKXe 3Talbl UX COOPKW, M HCHBITAaHUM KomIuiekca. Ha »Tmx nsTamax
YMEHBIIIEHUIO 3aTpaT MOXKET CIIOCOOCTBOBATh TaK)KE€ HAKOIUICHHBIN OIBIT
CO3JIaHUS MPEAIECTBYOIINUX BEPCUN.

Hcnonb30BaHUE TOTOBBIX MPOrPAMMHBIX KOMIIOHEHTOB ITO3BOJISIET
COKpalllaTh WJIM HCKJII0YaTh M3 MOJHBIX 3aTpaT HA MPOU3BOJCTBO KOMII-
JIEKCa, 3ampamsl HA NPOZPAMMUPOSAHUE U MEeCMUPOGAHUE KOMNOHEH-
moe u Mooyaeil, KOTOpPbI€ 3aBUCIT OT OTHOCUTEIBHOTO X YKCIIa U 00beMa
(momu IIMK) B cocrtaBe 0O0IIero 4muciia KOMIIOHEHTOB B KOMILICKCE
nporpamm. Kpome Toro, Gompmmoe umcio [IMK moxkeT oTpaxkaTbes Ha
COKpAILIEHUH 3aTpaT Ha 3Tarax NpeABAPUTEIIBHOTO M JIETAIBHOTO MPOEK-
TUPOBAHHUS, TAKKE IOJOXKUTEIBHO BIIMATH HAa YMCHBIICHUE 3aTpaT Ha
COOpKY, UCIIBITAHUS U IOKYMEHTUPOBAHUE TTPOTPAMMHOTO MPOAYKTA.

Jlnst onteHKH A(PGHEeKTUBHOCTH «COOPOUYHOT0» MPOTPaMMHUPOBAHUS C
npuMmeHeHueM ITMK HeoOXoauMbl XapaKTepUCTUKU TPYAOEMKOCTH pa3pa-
OOTKH B 3aBUCHMOCTU OT ITANOB KU3HEHHOTO ITUKJIA U BIUSHUS UX JOJU
Ha TPyIOeMKOCTh 3TanoB. Biausuue nomm MK nHa npyrue sranel npuxo-
JUTCSI OLIEHUBATh, UCMOJIb3Ysl MPaB/IONO00HBIE TUIOTE3bl U BO3MOKHbIC
BapuaHThl. [Ipeanonoxum, 4To Kaxkabld 3Tan (M3 BCEX ATANOB KU3HEH-
HOTO ITMKJIA) pa3pabOTKU MpU ROJTHOM UUKIIE CO30AHUS NPOZPAMMHO20
npodykma ¢ Heo0xo0umvim Komniaekcom IIHK xapakrtepusyercs
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W3BECTHOM JIOJIEN OT MOJIHOM TPYIOEMKOCTH MPOU3BOJACTBA TPOrPAMMHOTO
npoaykra. Ha kaxxmom 3Tame BBIICIAM JOJNIK0 TPYJd, KOTOPYIO MOMXKHO
OTHECTH K CO3JaHUIO U TECTUPOBAHHIO MTOBTOPHO HCIOJIB3YEMBIX KOMIIO-
HEHTOB, & OCTAJIbHYIO YacTh OYyJIeM CUMTATh OTHOCAIIEHCS K CUCTEMHOMY
aHanuzy, cOOpKe U KOMIUIEKCUPOBAaHUIO KOMIIOHEHTOB. B nepBom nipu0:iu-
KEHUU MOKHO TPEIIOJIOKUTh, YTO OOIas BEIWYHWHA 3aTpaT 3aBUCUT OT
nonu [IUK nuneitno B HEKOTOPBIX Tpenenax, B 3aBUCMMOCTH OT 3Taria
MPOM3BOJICTBA. |11 onpeAeneHUs OmHOCUmMeIbH020 UZMEHEHUA mPYOo-
eMKocmu TIpU CO3JaHUU MPOAYKTa C MOMOIIBI0 «COOPOYHOI0Y» MpOrpa-
MMHUPOBaHMS HEOOXOAMMO YUECTh OTHOCUTEIBHYIO POJIb, KAXIOT0 dTana u
JIOI0 CHWKEHUSI TPYJAOEMKOCTH Ha COOTBETCTBYIONIEM JTamne 3a CYET
npmeHenus [TUK.

Ouenka usmenenus NOAHOU MpPyooemMKOCHmU NPOU3B00CHEa npo-
2PAMMHO20 RPOOYKmMa 3a c4em nO6MOPHOZ0 UCHOIb306AHUA KOMNOHEH-
moe 3aBucutT oT aoau rotoBbix [IMK U3 moaHoro cocraBa nmporpaMMHBIX
KOMIIOHEHTOB B KOMIUIEKCE. DTH OILEHKH MOTYT OBITh MPOBEICHBI IS
nmpocrenmero ciaydas, korjaa npuMeHstores Bce 100% roroseix [IUK mpu
HEKOTOPBIX YACTHBIX MPEIOI0KEHUAX O 3HAUEHUSIX 3aTPaT Ha MOCIEIYI0-
IMX H3Talax MpOU3BOJCTBA. [IpenenbHbI BBIUTPHIIT B TPYAOEMKOCTH
MPOU3BOJICTBA KOMILJIEKCA, COOMPAEMOT0 M3 MOJHOrO0 HabOpa TOTOBBIX
[TUK, xorga oTcyTCTBYeT HEOOXOAMMOCThH Pa3pabOTKH JOMOJIHUTEIbHBIX
MPOrpaMMHBIX KOMIIOHEHTOB, MOKHO OIIEHUTh Ha OCHOBE paclpeieICHUs
3aTpaT MO ATamnaMm pa3pabOTKH cleayromuM ob0pa3zoM. TpyaoeMKoCTh
COKpAILAETCs TOJIBKO 3@ CYem UCKIIOYEHU IMAN0E NPOZPAMMUPOEAHUS
U A86MOHOMHO20 MECMUPOBAHUA HOBBIX NPOZPAMMHBIX KOMNOHEHMOE U
MoO0yaell B TIPoOIeCCe MPOU3BOJACTBA. TPYyAOEMKOCTh ATHX STaIlOB IS
IPOrpaMMHBIX KOMIUIEKCOB peasibHOro BpemeHu (CPB) cocTaBisier okoo
50% ot nonHo# TpynoeMkocTu nipu orcytctBuu [TMK. Takum o6pazom,
CyMMapHasi TPyJO€MKOCTh B JaHHOM BAapUAHTE YMEHBIIACTCS JJIA 3TOTO
KJIacca KOMIUIEKCOB IPOTrpaMM COOTBETCTBEHHO ITOYTH B 2 pa3a.

B mporiecce COBEpIIEHCTBOBAHUS «COOPOYHOI0» MPOrpaMMHUPOBa-
Hus ¢ npumeHeHrnem [TMK BO3MOXKHO HEKOTOPOE NOMOIHUTEIIBHOE CHUMKE-
HUE€ 3aTpaT MpU JAECTATbHOM NPOEKTHPOBAHWH W KOMIUIEKCHOW OTJIAJIKE.
OIHAaKO MTOrOBOE CHIXKEHUE TPYJAOEMKOCTH WM HOGblUIEHUE IKEUBA-
JIEHMHOU NPOU3800UmMETbHOCHU MPYOa TIPU PACCMOTPEHHBIX MTPEIOIIO-
KEHHUSIX BpAI JIA NPEBBICUT MSATUKpaTHOE. Takoe CHIKEHUE, II0-
BUJIMMOMY, MAaKCUMAJIbHOE MPU Pa3IuuuM (PyHKIIMOHATBHBIX XapaKTEPHUC-
THK BHOBb CO3JaBa€MOT0 MPOTPAMMHOT0O KOMIUIeKca. [Ipu 3ToM Hannuume
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3aTpaT Ha JAUHAMHYECKYIO OTJIAJKy KOMIUIEKCA MPOrpaMMm Uil CHCTEM
pEabHOTO BPEMEHU 3aMETHO CHHXAET 3(PPEKTUBHOCTH «COOPOUYHOIOH
IPOrpaMMUPOBAHMS 10 CPAaBHEHHIO C 3P(HEKTUBHOCTHIO MPU MPOU3BOJICT-
BE€ AJIMUHHUCTPATUBHBIX CUCTEM U SIBJISIETCS CYHIECTBEHHBIM OrPaHUYECHUEM
CHIDKEHMSI TPYJIOEMKOCTH JIJIsi TPOTPAMMHBIX KOMILIEKCOB ATOTO KJlacca.
[IpuMeHeHne «COOPOYHOr0» MPOTPAMMHUPOBAHUS BO3MOXXHO U IpHU
rIyOOoKoN (DYHKIIMOHATBHON MPEEMCTBEHHOCTH TOCIJIEIOBATEIBHO pa3pa-
OaThIBa€MBIX BEPCUM MPOTPAMMHBIX MPOAYKTOB. B 3Tux ciyuyasx mosns
3aTpaT Ha CUCTEMHBIM aHAIMW3, JETalbHOE MPOECKTUPOBAHHME, KOMILICKCH-
pOBaHUE, TECTUPOBAHUE U UCIIBITAHUS MOXKET ObITh 3HAUUTEIILHO MEHBIIIE
IPUBEJICHHBIX OIICHOK. BeneacTeue 3Toro 3(hpeKTUBHOCTh «COOPOUYHOTOY
IpPOrpaMMHUPOBAHUS, COOTBETCTBEHHO, IIOBBICUTCHL.

Ha npakTuke mpu CO3JaHMM HOBOTO MPOrPAMMHOIO MNPOJyKTa He
ecez0a umeemcs NOJIHbLIL HAOOP 20MOBLIX U NPUZOOHBIX O NPUMEHe-
nus INHK. Torpa npu cOopke MpoayKTa MOXKET MOTpeOOBaThCS 10pabOT-
Ka OTJCJIbHBIX KOMIIOHEHTOB, UX COINPSDKEHUE B HOBBIX COYETAHUSIX M
CO3/IaHUE HOBBIX MPOTPAMMHBIX KOMIIOHEHTOB JIJIi PEIICHUS JOMOJIHU-
TeIbHBIX 3a7a4. [loaTOMYy 11eT1Iec000pa3HO OLIEHUBATH TPYAOEMKOCTh «COO0-
POYHOTO» MPOTPAMMHUPOBAHUS C YUYETOM YaCTUYHBIX 3aTpaT Ha HOBBIE
KOMIIOHEHTH. B mpenene npu MpOU3BOACTBE MPOTPAMMHOIO IPOAYKTa
MOJTHOCTBIO M3 MHOTOKPATHO MPUMEHSIEMBIX TOTOBBIX KOMIIOHEHTOB TPY-
JIOEMKOCTh MOKET COKPATUTHCA B 3 — 5 pa3. B mpomMexxyTOUHBIX Ciydasx,
KOTJlJa TOTOBBIE KOMITOHEHTBI MCIOJIb3YIOTCS YaCTUYHO, OIIEHKY H3MEHE-
HUSI TPYJIOEMKOCTHA MOKHO MPOBECTU MO CTENEHH COKPAIICHHS 3aTpaT Ha
pOrpaMMHUPOBAHUE U aBTOHOMHOE TECTUPOBAHUE BCEX HOBBIX HEOOXOIM-
MBIX KOMIIOHEHTOB. B pe3yibTare MOryT OBITh MOJYyYE€HBI MPAKTUYECKHU
3aBUCUMOCTU 3(P(HEKTUBHOCTU U3MEHEHHS TpynoeMkocTu ot aoiu [TNUK
JUIsT. KOMIUIEKCOB PEaIbHOTO BPEMEHH.

H3menenue oOaumenvHocmu npou3eo0cmea KOMNJIAEKCO8 Npo-
epamm 3a cuem npumenenuna ITUK OTHOCUTENBLHO MEHBIIE, YEM TPYHO-
€MKOCTH WJIM NMPOU3BOIUTEIBHOCTH Tpyaa. HeoOX0auMOCTh BBITIOTHEHUS
ONpEe/ICICHHON COBOKYIMHOCTH MPOU3BOJICTBEHHBIX ITANlOB W ONEpalluil B
3aIaHHOM TEXHOJIOTMYECKON MOCIEAOBATEILHOCTH OCTaeTca Oojee Wiu
MEHEE MOCTOSIHHON MPH pa3IMYHBIX BO3JACHCTBUSAX HA MPOIIECC MPOU3BO/I-
ctBa. UckimouenneMm siisiercst nmpumenenue [IMK, npu kotopom 3HauM-
TEJIbHO COKPAILAIOTCA ATallbl IPOTPAMMHUPOBAHHS U ABTOHOMHOTO TECTH-
pPOBaHUSI MOAYJIEM W MPOrPaMMHBIX KOMIIOHEHTOB, a TakKe B TOW WJIU
WHOW CTENEHU JJIUTENIbHOCTh JAPYTUX 3TanoB. B paccmampusaemom ea-
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puanme npu HamuuM 1nojHoro Hadopa [IMK MOXHO HCKIIOYHTH TIpO-
rpaMMHUPOBAHUE U TECTUPOBAHHUE KOMIIOHEHTOB. B pe3ynbTaTe IIuTemNb-
HOCTh Ppa3pabOTKu MPOTrpaMMHBIX KOMIIJIEKCOB pEabHOIO0 BpPEMEHHU
yMeHblIaeTcs npudnausutensbHo Ha 30% (B 1,5 paza).

Eciau HE0OX0MMO BHOBB CO3/1aTh HEKOTOPYIO YaCTh MPOrPAMMHBIX
KOMIIOHEHTOB, HOJHAA OJIUMENbHOCHb pPAa3padomKu Modicem majio
U3MEHUmMbCA NO cpasHenuto ¢ pazpaoomroi 6e3 ITHUK. 510 o0bsicHIETCS
TE€M, YTO JJIUTEIBHOCTh MPOrPaMMHUPOBAHUS U aBTOHOMHOI'O TECTHUPOBA-
HUS KOMIIOHEHTOB CJIa00 3aBUCUT OT TOTO, KAKOE KOJIMYECTBO HOBBIX KOM-
MOHEHTOB MPEICTOUT cOo3AaBaTh. [[03TOMYy 3aBHCUMOCTH MPOJOJKUTED-
HOCTH TTpou3BOJIcTBa, OT noyin [IMK oka3piBaeTcsi HENIMHEWHOM, U 3aMET-
HOE COKpAIllEHUE JIUTEIbHOCTU Pa3pabOTKU MPOSBIAETCS TOJBKO MpHU
CO3JIaHUM NPOTPAMMHOIO KOMIUIEKCA MPAKMUYECKU HNOJTHOCHbIO U3
20MOGbIX KOMNOHEHMOE.

HaunbGonee mupoxo [MUK npumensitorcss B aAMUHUCTPATUBHBIX, (Du-
HAHCOBBIX, COIIMAIBHBIX CUCTEMAaX, JJIsl KOTOPBIX pa3pab0TaHO MHOKECTBO
KPYIHBIX MAaKETOB ()YHKIIMOHAIBHBIX MPOTPAMMHBIX MPOJIYKTOB U MOTYT
coOupatbcsi MPOOJIEMHO-OPUCHTUPOBAHHBIE KOMILUIEKCHI MpPOrpamMM JIjist
KOHKPETHBIX 3aKa3uMKOB. B psje cilydyaeB OKa3bIBaeTCAd HEOOXOAMMOM
pa3paboTKa U/WJIM 3aMeHa ToJIbKO HeOonblioi moiau HoBweiX IIMK, B oc-
HOBHOM i1 obOecrniedeHusi MHTEp(EcoB ¢ TMoyb30oBaTelaMu. B Takux
CUCTeMaX 3HAYUTEIbHYIO POJIb MOTYT UIPaTh MEPBUYHBIC KAUTAIOBIIO-
KEHHS B CO3/IaHUE TEXHOJOTUHU U alllapaTypHOE 00ECleueHue Cpe/icTBa-
MU BBIYMCIUTEILHON TEXHUKUA U NpuMeHeHUs clnoxHbIX [ITNMK. Oti BUbI
3aTpaT OOBIYHO COCPEAOTOUMBAIOTCS B MPOU3BOJICTBE IEPBOM BEPCUU
IPOTPAaMMHOI0 MPOJIYKTa U B TAIbHEHIIIEM MOTYT HE YUUTHIBATHCH.

Ocooennocmu no6mMoOpPHO20 UCHOIb30BAHUS KDYHHBIX «KOMMepUe-
CKUX) NPOZPAMMHBIX RPOOYKHI08 BKIIOYAIOT (DYHKIMOHAIBHOCTh, KOTO-
pas HaMHOro Imupe (QYHKIMOHAIBHOCTH 00Jiee CHEIUATN3UPOBAHHBIX
KOMIIOHEHTOB, U MO3TOMY YBEJINYMBAETCA NOTEHIHAIBHBINA BBIUTPHIL, I10-
JY4YE€HHBIN OT MOBTOPHOTO MCIMOJIb30BaHUsA. HEKOTOphIE THUIIBI «kKOMMEpUE-
CKHX» CHUCTEM HCIOJb3YIOTCSI MOBTOPHO HA MPOTSHKEHUHM MHOTHX JIET, Ha-
npumep, 0a3pl AaHHBIX. biarogapst QyHKIIMOHAJIBHOCTH, MpeagaracMoi
STUMHM CUCTEMaMHU, COKpallleHHWE (PUHAHCOBBIX M BPEMEHHBIX 3aTpaT MO-
XKET JJOCTUYb BEJIMYUHBI, CPABHUMOM C pa3paboTKoil «c HyJis». boiee To-
ro, YMEHBIIAIOTCS PUCKHU, TaK KaK KPYIHBIE «KOMMEPYECKHE» CUCTEMBI
yKe CYIIECTBYIOT U Pa3pabOTUUKHA MOTYT YBHUJETh, YJOBJECTBOPSIOT JIU
OHM MPEIBABISIEMbIM K HUM TPEOOBaHUSIM.
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B npunnune, tecTUpoBaHUE KPYHHBIX MOJIYJIBHBIX CHUCTEM HE OT-
JAUYaeTcs OT HCIOJIb30BaHUS JIPYTrUX OOJIBIIUX CIIEHHUATU3UPOBAHHBIX
KOMIUIEKCOB. JIJisi 3TOro HEOOXOAUMO M3YYUTh MHTEPQENChl KOMIUIEKCa
IporpaMM M MCHOJIb30BaTh UX JUIsl OpraHU3aluy B3auMOJECUCTBUS C JIPY-
TUMH CUCTEMHBIMHM KOMIIOHEHTAMH, TakKXKe HE0O0XO0JAMMO pa3padoTaTh ap-
XUTEKTYPY, KOTOpasi MOJJIepKUBaJIa Obl KPYIHBIE «KOMMEPUYECKHUE» CHC-
TEMBI TIPU COBMECTHOM pabore. OHAaKO TOT (PakT, UTO TAaKUE MPOTrpaMM-
HbIE MPOAYKTHI MPEACTABISAIOT COOOW KPYIHBIE CUCTEMbI M 4acTO MPOJa-
I0TCA KaK OTJI€JIbHbIE ABTOHOMHBIE CHUCTEMBbI, BHOCHUT JOMOJHUTEIbHbIE
npoOjeMbl B UX TecTupoBaHue. [Ipu mHTErpanuum TakuxX CUCTEM MOTYT
BO3HUKHYTh CJEIYIOIIUE MPOOJIEMBI:

e HEJIOCTAaTOYHBIM KOHTPOJIb HaJ (PYHKIIMOHAILHOCTBHIO U MPOU3BO-
JTUTEIBHOCTBIO KPYIMHBIX MPOIYKTOB, XOTSI CUYUTACTCS, YTO UX UHTEpPeii-
Chl U3BECTHBI, HE MCKJIIOYEHA BEPOSITHOCTh HAMYUS CKPBITBHIX OINEpaln,
KOTOpbIe OYAYT «IepeceKaThCs» ¢ CUCTEMHBIMU ONEpallusIMU;

e MpoOJieMBbl, CBSI3aHHBIE C OpraHu3aldeil B3aUMOJICHCTBHS KpYII-
HBIX KOMIUIEKCOB, MHOT/Ia CJI0KHO MOI00paTh NPOAYKTHI 1JIi COBMECTHOM
paboOThI, MOCKOJIBKY Ka)Ibli MPOAYKT pa3paldaThiBajici HA OCHOBE pas-
JMYHBIX MPENOI0KEHHH 110 TTOBOJIY €TI0 UCIIOJIb30BaHUS;

e OTCYTCTBHE KOHTPOJIS 3a MOAU(UKAIMEH TaKuX KPYIHBIX MpO-
OYKTOB, UX MPOU3BOJUTEIN MPUHUMAIOT PEUICHUS 10 U3MEHEHHUI0 CBOMX
KOMIUJIEKCOB TOJ] JaBJICHUEM PBbIHKA, HOBBIE BEPCHH MOTYT 00JajaTh J0-
MOJIHUTEIBHON (PYHKIIMOHABHOCTBIO, HEMOAJEPKUBAEMOUN TPEIbITyIIIH-
MU BEPCUSIMU;

e YPOBEHb MOJJACPKKHU, OKA3HIBAEMOW MPOU3BOJUTEISIMU KPYITHBIX
IPOJYKTOB, BAPbUPYETCS B IIUPOKUX MpeAeiax, MOCKOIbKY 3TH CUCTEMbI
PacIpOCTPaHSIOTCST CBOOOJHO, TMOAJAEPKKA MPOU3ZBOAMUTENIEH OCOOEHHO
Ba)KHA B T€X CIIy4asiX, KOrJa y pa3pabOTYMKOB BO3HUKAIOT MPOOIEMbI, Ha-
npuMep, MpU TECTUPOBAHUU, CBSI3aAHHBIE C TTOJYYEHHEM JOCTYIA K UCXOI-
HOMY KOJAY Y K MOJIpOOHON TOKYMEHTAIIMU CUCTEMBI;

e HECMOTpPS Ha TO, UTO MPOU3BOJUTENH OEPET HA ce0sl 005I3aTENbCT-
Ba MO MOJJEPKKE CBOUX MPOTPAMMHBIX KOMILJIEKCOB, U3MEHEHHUE CUTYa-
I HAa PBIHKE U YKOHOMHUYECKHUX YCIOBHUUA MOTYT MPUBECTH K TOMY, UYTO
€My CTaHET TPYJHO MPOJIOJIKAThH BHITIOJHEHUE B3STHIX 00513aTEIBCTB MO UX
COTIPOBOXK/ICHHUIO.
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IIpumeHeHue ctanaapToB HHTEPPeiicoB OTKPBITHIX CUCTEM
NP NPOU3BOACTBE KOMIIOHEHTOB JIJIf1 IOBTOPHOI'O
HUCIOJIb30BAHUS B IPOrPAMMHBIX KOMILIEKCAX

OcHoéHbIMU yenAMU CO30aAHUA U NPUMEHEHUA KOHUEenWUU, Memo-
006 u cmanoapmoe OmKpvimulx cucmem SIBISETCA MOBBINICHUE OOIIEH
IKOHOMUUECKOU Ihhexmuenocmu npouszeoocmea N GyHKIIMOHUPOBAHUS
CUCTEM, a TAK)XE JIOTUYECKOW U TEXHUYECKOW COBMECTUMOCTH UX KOMIIO-
HEHTOB JJi1 OOECIEUeHUs] TMOBTOPHOTO HCIOJIb30BaHUS TOTOBBIX IIPO-
rpaMM U JaHHbIX. JIJIsl TOCTHMXKEHUS ATUX LeJeld pa3BUBAIOTCS U MPUME-
HSIOTCSI pa3IuvHble MPOOJIEMHO-OPUEHTUPOBAHHBIE TEXHOJIOTUU M KOMII-
JEKChl CPEJICTB aBTOMAaTH3allMM IMPOU3BOJCTBA KOMIUJIEKCOB MPOTpaMM,
oazupylowjuecs Ha NOBMOPHOM UCHOIb30BAHUU ANPOOUPOBAHHBIX NPO-
2PAMMHBIX KOMHOHEHMO8, KOMRIEKCO08 U OaHHblx, X >PHEKTUBHOM
NepeHOCe Ha pa3juyHble amnmnapaTHbie M ONEpPAlMOHHBIC IIATGOPMBI U
COrJJaCOBAaHHOM B3aWMO/ICHCTBUU B PACIPEAECICHHBIX CUCTEMAX.

3ajmadya CBOIOUTCA K MAKCUMAIBHO 603MONCHOMY HNOGMOPHOMY
UCNOSIb306AHUIO PA3PAOOMAHHBIX U ANPOOUPOBAHHBIX NPOZPAMMHbBIX U
UHPOPMAYUOHHBIX KOMNOHEHMOE TIPY PACIIUPEHUU MacIlITada KOMILICK-
COB MPOrpamMM, U3MEHEHNUHU BBIYUCIUTEIBHBIX aIMapaTHBIX MIATPOPM, UX
OMEPAIMOHHBIX CHUCTEM M MPOLIeCCOB B3aumojaeicTBus. Konuenuus u
cucTeMa CTaHIapTOB OTKPBITHIX CUCTEM JOJKHBI 00ECIIEYNBATH BO3MOXK-
HOCTh OTHOCHUTEIIbHO MPOCTOr0 U 3(h(PEKTUBHOTO MO TPYIOEMKOCTHU Tepe-
HOCa anpoOUPOBAHHBIX MPOTPAMMHBIX MPOAYKTOB M HHpoOpmanuu 0a3
JAHHBIX Ha pa3JIMYHbIC THUIIBl aNMNapaTHBIX IJIAT(GOPM 3a CUET CTaHAAp-
TU3ALMK TTPOLIECCOB M MHTEP(ENCOB B3aUMOICHCTBUS MPOrpaMM C Oornepa-
nMOHHBIMU cucteMamMu DBM. OcHOBHOU 3a/1adel SIBISIETCS TPaHCIIOPTHU-
pPOBKa U mepeHoc (PYHKIMI U npoueayp oopadoTku nHOpMaIINK, a TAKKE
coJiep>kaHus 0a3 JAHHBIX MEXIY Pa3IMYHbIMU IIATPOPMaMH, OCYIIECTB-
JSOMKUME UX 00paboTKy. [TogoOHbIe 0OMEHBI (QYHKIUSMHU, TTPOLIEAYpaAMU
U JTaHHBIMM MMEIOT HEONEPATUBHBIA XapaKTEP U MOTYT OCYIIECTBIIATHCS
Opy MPOEKTUPOBAHUM BHE peabHOTO Maciutaba BpemeHH. [IpoOiemsl
COCTOAT MPEUMYILIECTBEHHO B OOECIEUEHUH COXPAHHOCTH anpoOUpOBaH-
HOTO (DYHKIMOHAJIBHOTO $SiJIpa TEKCTOB MIporpamMm u uHpopMmanuu 0a3
JAHHBIX NPHU HX I[IEPEHOCE HAa HHBIE aNmnaparHble W OINEPAlHOHHBIE
1aTQOPMBI 11 CHUMCEHUA MPYOOEeMKOCHU U OTUMETbHOCHU NPOU3-
800CMEA CNLONHCHBIX NPOCPAMMHBIX HPOOYKHIO8.
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Konnenmuss OTKPBITBIX CUCTEM — 3TO COBOKYIHOCTh MEXKTYHApPOJ-
HBIX CTaHJApPTOB, KOTOpas cnenuduiupyer uHTepGEench, YCIyru U MOJ-
JepKuBaroIIre Gopmatsl Uil JOCTHKEHHUS B3aUMOJCHCTBUS U MEPEHOCHU-
MOCTH ITPOTPaMMHBIX ITPOJIYKTOB, TAHHBIX U NIEPCOHAIA, IOCTATOUYHbBIC IS
TOTO, YTOOBI 0OeCIIeYBaTh:

e BO3MOXXHOCTb MEpEHOca (MOOUNBbHOCHMB) KOMIIOHCHTOB, KOMII-
JIEKCOB TporpaMM M JaHHBIX, pa3pa0OTaHHBIX JOHKHBIM 00pa3oM, ¢
MUHUMaJIbHBIMU U3MEHEHHUSAMHU Ha MIUPOKUM HA0Op ammapaTHBIX U Orepa-
IIMOHHBIX TIATHOpM;

e COBMECTHYIO paboTy (uHmeponepabdenvbHOCHIb) KOMIIOHEHTOB C
JIPYTUMU KOMITOHEHTaMH, IPOTPAMMHBIMH KOMIUIEKCAMH U CUCTEMaMH Ha
JIOKaJIbHBIX U YJAJICHHBIX MIaTGopMax;

e B3aMMOJICCTBUE C MOJB30BATEISIMU B CTUJIE, OOJIETYAIOIIEM 1OC-
JEHUM TEPEXOJi OT CUCTEMBl K CHUCTEME (MoOUIbBHOCMb NOJIb306AME-
aei).

OTKpBITBIE CHCTEMBI JICJIAIOT JOCTYIHBIM ITOJH30BATEIISIM HTUPOKUN
KpyT MPOTPAMMHBIX MPOAYKTOB U UX KOMIIOHEHTOB, TO3BOJISIOT TPE-
MPUSATHUAM COKOHOMHUTH CPEACTBAa Ha JOKYMEHTAllUM U TEPENoJrOoTOBKE
CIICLIMAIMCTOB, @ KPOME TOTO JEIal0T UX HE3aBUCUMBIMHU OT KOHKPETHOTO
MOCTaBIIMKa MPOTPAMMHOIO M almaparHoro mnpoaykra. Iloctpoenue
OTKPBITBIX CUCTEM M3 YHU(PUIHUPOBAHHBIX MO B3aUMOJCHCTBHUIO KOMIIO-
HEHTOB U KOMIUIEKCOB IPOTPAMM CTUMYJIUPYET KOHKYPEHIIMIO Cpeiau
MOCTaBIIMKOB KaK MO COOTHOIIEHUIO 1I€HA/TPOU3BOIUTEIILHOCTD, TaK U MO
GyHKIIMOHAIBHBIM BO3MOKHOCTAM. [Ipodeccuonansl B oomactu OTKpHIT-
BIX CHCTEM aKIEHTUPYIOT YCHIHS Ha MOMCKE U CO3IaHUU TMOKOM, CI0CO0-
HOM K HapallMBaHUIO MPOTPAMMHON U UH(POPMALIMOHHOUN Cpe/ibl, KOTOPHIE
oazupyromcesa Ha mpex HAnPaseaeHUAX CMAHOAPMUZAUUU:

e CTaHAAPTHU3AIIMSA aNMaPATHBIX U OTIEPANIMOHHBIX TIaTHOPM;

e CTaHJapTU3alMsI METOJOB U TEXHOJOTUM OOECIEeUCHUS >KU3HECH-
HOTO IIMKJIA POTPAaMMHBIX KOMIIOHEHTOB U KOMILJIEKCOB;

e cCTaHAapTH3alUsg HHTEP(PEHCOB MPOrpaMMHBIX KOMIIOHEHTOB U
KOMILJIEKCOB MEXKJTy COOOM, C OnepallMOHHOM U BHEIITHEH Cpeaoil.

Nneonorus OTKPBITBIX CUCTEM CYIIECTBEHHO OTpakaeTcsi Ha psizie
HaIlpaBJICHUA Pa3BUTHSA COBPEMEHHBIX MPOrPaMMHBIX MpoAykToB. OHa
O0azupyeTcss Ha CTPOTOM COOJIFOJICHUU COBOKYITHOCTH IPOTOKOJIOB U
CTaHIapTOB Je-tope u Je-¢pakrto. [IporpaMMHble U anmapaTHble KOMIIO-
HEHTBHI JOJDKHBI OTBEYATH 08YM GAMCHEUWLUM MPEDdOSAHUAM: TICPEHOCH-
MOCTH ¥ BO3MOKHOCTH COTJIACOBAHHOW, COBMECTHON PabOTHI C JIPyTUMHU,
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BO3MOKHO YJAJIC€HHBIMU, KOMIOHEHTAaMU. JTO TMO3BOJIAET 00ECIeUnBaTh
COBMECTUMOCTh PA3JIMYHBIX MPOTPAMMHBIX KOMIIOHEHTOB, KOMIIJIEKCOB,
CUCTEM M CPEACTB MEepeaaun TaHHBIX.

Texnonorust OTKPBITBIX CHCTEM JUIsi HOBTOPHOTO MCIOJIb30BaHMS
KOMIIOHEHTOB M MEPEHOCAa KOMIUJIEKCOB MPOTPAMM Ha HUHbIE MIATHOPMBI
HanboJiee CUIILHO Ompaxcaemcsa Ha COKPAuieHuu 3ampam pecypcos npu
CO3JJaHUU KPYIHBIX «KOMMEPUYECKHX» aJMUHUCTPATUBHBIX CUCTEM OOpa-
o0otku uHpopmanuu. Ilpu 3TOM BO3MOKHO CHHXKEHUE TPYJAOEMKOCTH B
10 — 15 pa3, nIuTeNnbHOCTH pa3pabOTKu B 5 — 8 pa3 W 4yucjaa HEOOXOIu-
MBIX CIIEI[MAJIMCTOB MOYTH BJABOE OTHOCHUTEIBHO 3HAYEHUW MPU IMOJTHOU
pa3paboTKe 0e3 MPUMEHEHHUs COBPEMEHHOM TexHojoruu nepenoca u I1K.
O} dekTUBHOCTH TIepeHOCca MPOrPAMMHBIX MPOAYKTOB CHUCTEM PEATHHOTO
BPEMEHU 3HAUUTEIIBHO HWXXE, YEM B NPEABIAYIIEM Cllydyae, BCIEACTBUE
BBICOKOM JIOJIM 3aTpaT Ha NMEepPErnporpaMMUpPOBaHUE HEKOTOPHIX KOMITOHEH-
TOB ¥ MHTEP(DEICOB, a TaKKEe HA TOCTAHOBKY M OCBOEHHE TEXHOJIOTUU Ha
HOBOM TuiaTdopme. st ATOro Kjiacca KOMIUIEKCOB IIPOTrpaMM IpU Tepe-
HOCE TPYAOEMKOCTh MOXKET yMEHbIIAThCs B 4 — 5 pa3, JIUTEIbHOCTHh B
2 — 3 paza, a He0O0X0UMMOE YHUCJIO CICIMAIMUCTOR MOYTH B JIBa pa3a OTHO-
CUTEJIBHO TOJIHOM pa3paboTKu «C HyJIs» 0e3 npumeHenus [T1K.

Psimom 3apyOeXHBIX OpraHu3aluii ¥ NPOMBIILUICHHBIX (UPM MO Py-
koBojacTBOM IEEE c 1990 roga Bemercst akTuBHasI pa3pabOTKa M MOJIEp-
HU3AIUs TOCJIEA0OBAaTEIbHBIX BEpCUM CTaHIApTOB MHTEpdericoB OTKpbI-
Thix cucteM POSIX (Portable operating system interfaces). B pesynbrate
MOATOTOBJICHA TPYyIINa MEKTYHAPOAHBIX CTAHJAPTOB U3 YETHIPEX KPYITHBIX
gacteit ISO 9945:1-4:2003 (IEEE 1003.1 — 2003). Llenp 1OKyMEHTOB —
cmanoapmu3zayusa o0decneyeHus nepeHoCUMOCHU NPOZPAMMHBIX KOM-
NOHEHMO8 HA YPOGHE UCXOOHBIX mMeKcmoe. B HUX onpeeseHbl OCHOBHBIE
uHTEep(ENCHl ONEPAIIMOHHBIX CUCTEM U OKPYKEHUsI, UHTepPEeHChl KOMaH/I-
HOT'O MHTEPIIPETATOPA, a TAKXKE MPOrpaMMbl 00X yTUIUT. Tpu omoenn-
HbIX KPYHHBIX MOMA BKIIOYAIOT: 0A30BbIE ONPEACIICHUS; CUCTEMHBIE WH-
Tepdeiichl; KOMaH/bl YIPaBJICHUS U CEPBUCHBIC MPOTPaMMbl (YTHIIUTHI).
Kpome Toro, umeercs 00iblION uemeepmotii mom oOIIero 000CHOBAHUS
BbIOpaHHBIX pemeHuil cuctembl POSIX. BaxkubiMu cBolicTBaMu pa3pado-
TaHHBIX MPOTPAMMHBIX HHTEP(PENCOB SBISIOTCS IMEIOCTHOCTh, MOIYJIb-
HOCTb UX MOCTPOCHUS U MapaMETPU3YEMOCTb.

Cmanoapmot omkpoimuix cucmem — POSIX pernameHTupyror co-
BOKYITHOCTbh 0a30BbIX, CHCTEMHBIX CEPBHUCOB JJIsl 00ecneuenus yHugpuuu-
POGAHHBIX uHmepgheiicoé NPUKIAOHBIX RPOZPAMM, CIETUPUITUPOBAHHBIX
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st si3bika CM, KOMaHIHOTO SI3bIKa W COBOKYIHOCTH CIY>KEOHBIX MPO-
rpaMMm. OcHO6HAA UeJlb — CAENATh IPOrPAMMbI HEPEHOCUMBIMU HA YPOB-
HE Pa3IUYHBIX UCXOJHBIX S3BIKOB. Y KaXXJI0T0 MHTepdeiica KOMITOHEHTOB
MPOrpaMM CYIIECTBYET BBI3BIBAIONIAA U BbI3bIBAEMAsi CTOPOHA, CTAHIAPTHI
POSIX opueHTHpOBaHbl NPEUMYIIECTBEHHO Ha (popMaln3aliio BbI3bI-
BaroIIeil cTOPOHBL. MOOMIIBHOCTh MPHUJIOKEHUHN JTOJKHA 00ECIIeYnBATHCS
Oyarojapsi MPUMEHEHHUIO OOJIBIIIOTO YHCia CTaHIAPTHU3UPOBAHHBIX CHC-
TEMHBIX UHTEP(PENUCHBIX CEPBUCOB U BO3MOXKHOCTU JUHAMUYECKOTO BBISIC-
HEHUS XapaKTEPUCTHUK 1eJIeBOM TUIaT(OPMBbI M MOJACTPOUKH MOJ HUX WH-
Tep(deiicoB KOMITIOHEHTOB M KOMIUIEKCOB ITPOTPaMM.

Kpome crangaproB POSIX, pa3paboTaHO U IPUMEHSETCS MHOMKECT-
BO T'PYIIN CTAaHAAPTOB Ae-tope U Ae-(pakTo s YyHUPUKALMKY apXUTEKTyp U
uHTEep(PEHCOB MPOrpaMMHBIX KOMIUIEKCOB MH(OPMAIIMOHHBIX CUCTEM pa3-
JUYHBIX KJIaccoB. Pa3paboTKy ONpenesieHHbIX CTaHAAPTOB CTUMYJIUPYIOT
OOBIYHO KOJIJIEKTUBBI BHICOKOKBAU(DUITMPOBAHHBIX B OMPEACICHHON TPU-
KJIaJIHOW cdepe CnenranucTOB, KOTOPhIE MPUBJIEKAIOT JIPYTHMe OpraHu3a-
nuu. Ono00peHHre W BBINYCK CTaHJApPTOB JIE-IOPE CUUTAETCS KPUTEPUEM
BBICOKOT'O KaudeCTBa PETJIAMEHTUPYEMBIX IPOLECCOB.

* * *

[Ipy OpPOEKTUPOBAHMU M MPOU3ZBOACTBE CIOXKHBIX MPOTPAMMHBIX
MPOAYKTOB 11€JIECOO0PA3HO aHATU3UPOBATh U BHIOMPATH MOIXOSIINE HUH-
Tepdeiicel rpynnbl OTKPBITHIX CTaHAAPTOB. X HEOOX0AMMO TPUOOpPETATh,
CTpOro coOJIFoaTh U KOHTPOJHMPOBATH MPU MPUMEHECHUH, YTO SIBISETCS
HEKOTOPBIM OTPAHUYEHUEM MPOU3BOJICTBEHHBIX MPOIIECCOB U TPEOYET OIl-
peneneHHbpiX 3arpaT. OJHAKO HpPH 3TOM OJHOBPEMEHHO MOGBIUAAIOMCA
IKOHOMUYECKUEe XAPAKMEPUCHUKU RPOU3BOOCHEA NPOZPAMMHBIX NPO-
OYKmMoe u ux KOmMnonenmoe, 3PQHEeKTUBHOCTb NEPEHOCA HA Pa3JIMYHbIC
m1aT(GOPMBI, a TJIAaBHOE - KAYECTBO TEXHOJOTUHU U PE3YJIbTAaTOB MPOU3BO/I-
CTBa.

Takum o6pazoM, st obecrieueHus: 3GPEKTUBHOTO YIpaBICHUS pa3-
paboOTKON TporpaMMm U obecnedenHus ux mecmupyemocmu HeoOX0AUMO
cmanoapmu3upoeams u coonwoams pad mpedosanuil apxumeKmypHo-
20 nocmpoenus u unmep@eicoe KOMnieKcoé u KOMHOHEHMO8 npo-
epamm. ITH TpeOOBaHUA MOTYT UMETh OCOOCHHOCTH JJIsl MPOEKTOB B pa3-
JUYHBIX MPOOJIEMHO-OPUEHTUPOBAHHBIX 001acTAX. OHAKO UX CTaHAAPTHU-
3a1us 00ecTeYuBaeT 3HAUUTENBHBIN A3(DPEKT B CHUKEHUU TPYJTOEMKOCTH U
JUTUTEIHHOCTH TIOCIEAYIONICH pa3paboTKU U TECTUPOBAHUS MPOTPAMMHBIX
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IPOJIYKTOB M MX Bepcuil. YacTuuHas morepsi TMOKOCTU apXUTEKTYpPhl, He-
KOTOPOE BO3pPACTAHUE PECYpPCOB, HEOOXOAUMBIX JUIsl WX pealu3alluu,
OOBIYHO TOJHOCTBIO KOMIIEHCUPYIOTCSI TOBBIIICHHEM YTMPABISIEMOCTH U
TEXHUKO-IKOHOMHMUYECKUX TMOKa3aTesel mpoiiecca pa3paboTK, TECTUPOBA-
HUSI, a TAK)KE KAUeCTBa MPOTPaMMHBIX MPOTYKTOB.
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Jexuua 1.5

TPEBOBAHUSA K JOITYCTUMbIM
PUCKAM U K JOKYMEHTHUPOBAHMHIO
TPEBOBAHUI K KOMIIJIEKCAM IIPOI'PAMM

Pucku npu ¢popmupoBannu TpedGOBaHUI K
XapaKTePUCTUKAM KOMIIOHEHTOB U MPOrPaMMHBIX
KOMILJIEKCOB

PaccMmarpuBaembie pUCKHA MOTYT ObITh OOYCJIOBIIEHBI HApYIICHUSIMU
TEXHOJIOTMI WJIM OTPaHUYCHUSIMH TIPU HCIIOIB30BAaHUH PECYPCOB — OIOJI-
KeTa, MJIAHOB, KOJUJIEKTUBA CHEIHAIUCTOB, MHCTPYMEHTAJIbHBIX CPEJNICTB,
BBIJICJICHHBIX HAa pa3pabOTKy KOMIIOHEHTOB M KOMILIEKca mporpamm. Pe-
3yNBTUPYIOMIUN yugepd B COBOKYITHOCTH 3aBUCUT OT BEIMYUHBI U BEPOSAT-
HOCTH TIPOSIBIICHUS Ka)JOT0 HETaTUBHOTO BO3JEHCTBUSA. JTOT yiepd —
PUCK XapaKTepHU3yeTcsl pPa3HOOOpa3HbIMU METPUKAMH, 3aBUCAIIUMU OT
OOBEKTOB aHANIN3a, U B HEKOTOPBIX CIydYasx MOXKET U3MEPATHCS MPSIMbIMU
MaTepHAIbHBIMU, HUH()OPMAIMOHHBIMH, (YHKIUOHAIBHBIMU TOTEPSMU
0€30MacHOCTH MPUMEHSAEMbIX MporpaMm i cucteM. OJIHUM U3 KOCBEH-
HBIX METOJIOB OIpENEICHHs BEIUYMHBI PHUCKA MOXKET ObITh OUEeHKA CO60-
KYRHBIX 3ampam, HeOOXOIUMBIX JIJISl TUKBUIAIIMA HETATUBHBIX TTOCIIEICT-
BUI B MporpaMmax, CUCTEME WJIM BHEIIHEH cpeie, MPOSBUBILIMXCS B pe-
3yJbTaTe KOHKPETHOT'O PUCKOBOTO COOBITHSI.

[Ipotiecchl aHanmu3a M COKpPAIIEHUS PUCKOB JOJKHBI COIMTYTCTBOBATH
OCHOBHBIM 3Tamnam pa3paboTKh U 00ecredyeHus] KaueCcTBa KOMIIOHEHTOB U
IPOrPAMMHBIX KOMILJIEKCOB. DTH MPOLECCHl MOTYT OBITh OTPAXKEHBI IMma-
namvu paéom u npoyedyp, KOTOpble pEeKOMEHAYETCS BBIIOIHATH IPH MO-
JEp>KKe MPOU3BOACTBA KOMIIOHEHTOB M KOMILIEKCOB MPOrpPaMM, U MOTYT
CITy>KHUTb OCHOBOM sl pa3pabOTKU COOTBETCTBYIOLIUX IUIAHOB paboT MpH
yIpPaBJICHUU U COKpALIEHUU PUCKOB (puc. 1.7):

e aHaNU3 PUCKOB CJEAYyeT HaYMHATh C MOJATOTOBKH JETAIbHBIX HUC-
XOIHBIX TPeOOBAaHUMN U XapaKTEPUCTUK KOMILJIEKCA MPOTrpamMM, CUCTEMBI U
BHEITHEN Cpeibl, A KOTOPBIX JOJKHBI OTCYTCTBOBaTh PUCKU (DYHKITHO-
HUPOBAHMS U IPUMEHEHUS;
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e I YNPABJICHUS PUCKAMU M HMX COKpAIICHUS B MPOEKTaX KOM-
MJIEKCOB MPOrpaMM PEKOMEHIYETCSI BBIJICNATh TPU OCHOBHBIX KJlacca pHUC-
KOB: (DYHKIIMOHAJIBHON MPUTOJHOCTU, KOHCTPYKTHUBHBIX XapaKTEPUCTHUK
KauecTBa U HApYyIICHUSI OTPAaHUYEHUN PECYpPCOB MIPHU peaau3aliuu mpolec-
COB MIPOU3BOJCTBA MPOrPaMM;

e B KaXJOM KJacce IeJIeco00pa3HO aHaJU3UPOBATh HECKOJBKO Ka-
TEropuil HanboJiee BaKHBIX PUCKOB, KOTOPbIC YIOPSAIOUYMBAThH MO CTEIEHU
OMACHOCTH, yrpo3aM JJisi MPOEKTa, OOYCIOBICHHBIM OTrPAaHUYCHUSIMU pe-
CypcoB, AedeKTaMu W/WIW HEJOCTAaTOYHBIM KauyeCTBOM IPOU3BOJICTBA
nporpamm;

e KOHTPMEPHI JJIsI COKPAIIICHUS PUCKOB PEKOMEH]IYETCSI aHATU3UPO-
BaTh U MPUMEHSTH MOCIEI0BATEIbHO, HAUMHAS C JIMKBUJALMK Hanbosee
OTACHBIX MCXOJHBIX MPUYHUH — YIPO3, 3aTEM MPOBOJIUTH aHAIU3 U YMEHb-
IIEHUE YA3BUMOCTH KOMIIOHEHTOB M KOMILJIEKCA B 1I€JIOM, a MIPU HEJIOCTa-
TOYHOCTH 3THUX KOHTPMEP BO3JAEHCTBOBATH HEMOCPEICTBEHHO HA YMEHB-
IIIEHWE UTOTOBOIO yilepOa — pUCKa B )KM3HEHHOM IIHUKJIE KOMIUIEKCa MpOo-
rpaMM U CUCTEMBI;

e TIPOLIECCHl YCTPAHEHUS PUCKOB JOJKHBI 3aBEPIIATHCS MPOLETY-
paMy MOHUTOPUHTA, COMTPOBOXKACHUS U KOHPUTYPAIMOHHOTO YIIPABJICHUS
U3MEHECHUSIMU BEPCUN KOMIIOHEHTOB M KOMIUIEKCOB MPOrpaMM BBICOKOTO
KA4eCTBAa C MUHUMAJIbHBIMU JIOITYCTUMBIMU PUCKAMHU.

Ynpaenenua puckamu nipennonaraeT siCHO€ IOHMMaHUE BHYTPEH-
HUX U BHEIIHUX NPUYMH U PEATBHBIX UCTOYHUKOB YTPO3, BIUSIOIINX
Ha Ka4eCTBO KOMIIOHEHTOB M KOMILIEKCA MPOrpaMM, KOTOPHIE MOTYT
MPUBECTU K OoJbiioMy ymepOy. B pe3ynbrare aHanusa ciieqyeT CO3-
JaBaTh NJIAH OMCAEHCUBCAHUA USMEHEHUA PUCKOE 8 MHCU3ZHEHHOM
UUKIe KOMNJEeKca npozpamm, KOTOPhIN JOJKEH PEeryJisipHO paccMmar-
pUBATBHCSI U KOPPEKTUPOBATHCA. [1aBHOUM 1IENbI0 YHPABJICHUS] PUCKAMU
ABJISIETCST OOHApY>KEHUE, UACHTU(DUKAIIMS U KOHTPOJb 32 PEJIKO BCTPEUarO-
HIUMUCS CUTyallUIMH U (HaKTOpaMH, KOTOPbIE MPUBOJAST K HETaTUBHBIM —
PUCKOBBIM pe3yJibTaTaM. ITO JOJKHO OTpakaThCsd HA MPUMEHEHUU PEr-
JJAMEHTHUPOBAHHBIX MPOIIECCOB, B KOTOPHIX (DAKTOPHI U YIrpO3bl PHUC-
KOB CHUCTEMAaTHYE€CKHU WJACHTU(PUIUPYIOTCS, OLEHUBAIOTCA U KOPPEK-
TUPYIOTCH.

OpnHoM M3 caMbIX PacHpOCTPAHECHHBIX MPUYMH U OMACHBIX UCTOYHU-
KOB PUCKOB, SIBJISIFOTCSI OUWIUOKU NPU OYeHKe mMacuimada — paimepa npo-
rPaMMHOT0 KOMILIEKCA.
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Tpebosanusa Kk 0onycmumvimM pucKkam u OOKymMeHmam mpedosanuil
K KOMREKCam npozpamm 00J1#CHblL 6KII0YANb:
- pucku npu (GOpMHUPOBAHUH TPEOOBAHUI K XapaKTEPUCTUKAM
KOMITOHEHTOB U CJIOHBIX IPOrPAMMHBIX KOMILJIEKCOB:
® PUCKHU OIIEHKH MacIITabOB KOMIUIEKCOB MPOrPaMM;
e (hopMUpOBaHKE TOMYCTUMBIX PUCKOB TPeOOBAaHUMN K XapaKTepH-
CTMKaM KOMIIOHEHTOB ¥ IPOIPAMMHBIX KOMIIJIEKCOB;
® BBIJCJIICHNE, HACHTU(UKAIINIO, aHATHN3 YTPO3 U PUCKOB IMPO-
IrPaMMHOI'0 KOMILIEKCA;
® OIICHMBAaHUE OMACHOCTH YIPO3 U PHUCKOB U BHIOOP KOHTPMEP
JUTSL UX COKpAICHMUS;
® COKpAIllCHHE WY JIMKBHUJIALUIO OMTACHBIX PUCKOB KOMILIEKCA
IpOrpaMm;
® KOHTPOJIb, PETUCTPALUI0, MOHUTOPUHT U YTBEPKACHHUE JTOITyC-
TUMOTI'0 MHTErPAJILHOTO PUCKA KOMILJIEKCA IPOTrpaMM;
- TpeOOBaHMS K JOIYCTUMBIM PUCKAM IMPUMEHEHUS CIIOXKHBIX
MPOrpaMMHBIX KOMILJIEKCOB;
- CTaHJIapThl TPEOOBAHUI MO YIPABICHUIO PUCKAMU B )KU3HEHHOM
LUKJIE TPOTPAMMHBIX KOMILIEKCOB;
- COTJIallIeHHE MEeXIy 3aKa3uyMKOM U pa3padOTYMKaMU O JTOKYMEH-
TUPOBaHUU TPEOOBAHMM, COJEP)KAHUS U NMPUMEHEHUS] IPOrPAMMHO-
ro KOMILJIEKCA;
- TEXHHUYECKOE 3aJJaHue Ha MPOEKT U MCXOJHbIE TpeOOBaHUs K MPO-
IPaMMHOMY KOMIUIEKCY:
e OpraHu3alus JOKYMEHTHPOBaHUS TPEOOBAHUI K KOMIIOHEHTAM
Y IPOrPAMMHBIM KOMILIEKCAM;
e JeTa’bHbIC TPEOOBAHMS K (PYHKIIHSIM U XapaKTEPUCTHKAM KOH-
KpPETHOTO IPOrPaMMHOTO KOMILUIEKCA.
® JJOKyMEHTHUPOBAaHHE TPEOOBAHUI K TPOrPAMMHBIM KOMIIOHEH-
TaM U KOMIUJIEKCaM:
® JIOKYMEHTHpPOBaHUE TPEOOBAHUN TEXHUYECKOTO 3aaHUS Ha
MIPOEKT NPOrPaMMHOI0 KOMILIEKCA;
- TpUMepHl JOKYMEHTUPOBaHUS TpeOOBaHMM K (PyHKIMAM U Xapak-
TEPUCTUKAM IIPOTPAMMHOI'0 KOMILJIEKCA:
® JJOKyMEHT OOIIMX CUCTEMHBIX TPEOOBaHUH K TPOrPAMMHOMY
KOMILJIEKCY;
® JIOKYMEHT JIeTalbHbIX TPEOOBAHUN K KOHKPETHOMY IPOTpaMM-
HOMY KOMIUIEKCY.

Puc 1.7
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OTH OmMMOKHM, Yallle BCEro, OBIBAIOT CIIYYaWHBIMU — HEMPETyMBbIIII-
JIEHHBIMH, BCJIEJICTBHE HEIOCTATOYHOM KOMIIETEHTHOCTH 3aKa3uuKa WIIU
pa3paboTunka-mocraBimka. OgHaKO B HEKOTOPBIX CIAydYasx B IPEBBIIIC-
HUM 3HAYEHMs COTJIACOBAHHOI'O MacITada 3aKka3aHHOTO MPOJIYyKTa MOTYT
OBITh 3aMHTEPECOBAHbI Pa3paOOTUMKH JJISI OJTYUYECHHUS OOJBIINX PECYPCOB
OT 3aKa3uuWKa, a YMEHBIICHHYIO OILIEHKY MaciiTada MOTYT CTPEMUTHCS
MPEJICTABUTh 3aKa3YMKHU ISl COKPAIICHUS BBIJEISAEMBIX 3aTpaT Ha pa3pa-
OOTKYy MPOrpaMMHOT0 MPOAYKTa. BennunHa OlleHEHHOTO U COTJlaCOBaHHO-
ro MEXAy 3aKa34YMKOM M pa3pabOTYMKOM MaciTada KOMILIEKca IporpaMm
HETOCPEACTBEHHO OTPAXKAETCS Ha:

e 0r00dceme u mpyooemkocmu pa3padOTKH U 00eCIIEUCHUsT BCETO
KW3HEHHOTO IIMKJIa TPOrPaMMHOI0 KOMILIIEKCA;

e 3ampamax 6pPeMeHu, CPOKax CO3JIaHUSd W BCETO >XU3HECHHOTO
[MKJIa peaJn3aluy U MPUMEHEHUS KOMIUIEKCA MPOrpaMm;

e TMOTPEOHOCTH B HUCTAEHHOCHMU U K8ATUGUKAYUU CTICIUATUCTOB
JUISl peau3aliiyd MPOoeKTa U CO3JaHusl MPOrPaMMHOTO MPOJYKTa B COOT-
BETCTBUM C TPEOOBAHUSIMU 3aKa3UHKa.

DOTH TPHU KIIOUYEBBIX XapPAKTEPUCTUK OOBIYHO TECHO CBSI3aHBI U MOTYT
U3MEHSITHCA B Mpolieccax pa3pabOTKH MPOEKTa 3aKa3UMKOM WM pa3padboT-
YUKOM B CTOPOHY YBEJIMYEHUS MU YMEHBIICHUS B COOTBETCTBUU C UX WH-
Tepecamu, MLEISIMH W BO3MOXKHOCTAMH. [l CHIKEHUS BO3MOMXHOIO
yiiepba — PUCKOB MPUMEHSIIOTCS OUEHKU, KOHMPOiAb U MOHUMOPUHZ
PUCKO6, a maKce pa3iuyHple KOHmMpmMepsvl. Y MCHbIICHUE PUCKOB JTOJIXK-
HO MPOU3BOJIUTHCS MYyTEM MAaKCUMAJIbHO BO3MOKHOTO TIPUOIMIKEHUS TPO-
€KTa K TpeOOBaHMUSM 3aKa3uWKa W K BBIJCICHHBIM pecypcaM WIH MyTeM
CHIKEHUSI ATUX TpeOOBaHUM M YBEJIMYCHUS 3aKa3YMKOM PECYpCOB Ha
KOMILJIEKC TporpaMMm. B KpyIHBIX IPOEKTaxX CHUCTEM, HCIOJIb3YIOIIUX
KOMIUIEKCHl TPOTpaMM, PUCKH MOTYT OBbITb OOYCIJIOBJICHBI JedeKTamMu
(YHKIIMOHAJIBHBIX XapaKTEPUCTUK MPOrpaMM, a TaKKe HEIO0CTaTKaMu
CHCTEM U BHEIIIHEU Cpelibl, B KOTOPOW OHU HUCITOJIb3YHOTCH.

Pucku MOryT mpOsIBISITECA B MpOLiecCax MPOSKTUPOBAHUS U TIPOU3-
BOJICTBA MIPU MU3MEHEHUU U PA3BUTHUU KOMILUIEKCOB MPOrpaMM U MPHU MPHU-
MEHEHHHM TOTOBOI'O MPOrpPaMMHOI0 MPOAYKTA MO MPSAMOMY HA3HAYEHUIO.
DTO NPUBOAUT K HEOOXOJAMMOCTH aHAIM3a PUCKOB (DYHKIIMOHUPOBAHUS B
YCHOBUAX, PA3INYAIOIIUXCS:

e HCTOYHUKAMH U MPUYUHAMHU Y2PO3 U ONACHOTO IMPOSIBICHUS PHUC-
KOB;
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e KJAaCCaMU, KaTETOPUSIMU, YA3GUMOCHIbIO KOMIUJIEKCA MTPOrpaMM U
CHUCTEMBI, BEpOSITHOCTBIO MPOSIBIICHUS U BEJTMYMHOMN MOCECTBUN PUCKOB;

e BO3MOXHBIMU U PEAU3YEMBIMU KOHmMpMepamu s TpeaoTBpa-
IIIEHUSI ¥ COKPAIIIEHHUS] PUCKOB U UX 3(DPEKTUBHOCTHIO.

Heonpeoenennocms oyenok Macitada KOMILIEKCOB MPOrPAMM SIB-
JSIETCS. OJHUM W3 BXXHEUIIHUX (PAKTOPOB, GAUAIOUAUM HA PUCKU BCE20
MHCU3HEHHO020 WUK1a npoekma. TOYHOCTh OIICHKM pa3Mepa HOBOI'O KOM-
IJIEKCa MPOorpaMM 3HAUUTEILHO MOBBINIAETCA Moche (GOPMYITUPOBAHUS Ha-
YJaJbHBIX TPEOOBAHUM U cielU(DUKALINM 3aKa3UMKOB, POBEICHUS aHATIN3a
TpeOOBaHUI TMOCJE 3aBEPIICHUS pa3pabOTKU MPEABAPUTEITHLHOTO MPOEKTA.
Ha »Tane koHuennuu npoekTa OMMUOKHA OI[EHKHU pa3Mepa YMEHBIIAITCS
npubnu3zutenbHo 10 40%. DTo BoaHE OOBSICHUMO, TOCKOJIBKY €III€ HE
YTOUYHEHBl CTPYKTYpa U MHOTHE JeTalu MPOeKTa. DTH BOMPOCHl MOTYT
OBITh pa3pelieHbl BO BpeMs pa3pabOTKU CTPYKTYphl M crenudukanuii
TpeOOBaHUI K KOMIUIEKCY MPOTrpamMM, M TOTJa MOXKHO OIEHUTHh €ro
pa3mep ¢ TOYHOCTHIO 110 15 —20% .

Kak Tonpko cTpykTypa KOMIUIEKCa OyAeT pa30duTa C y4E€TOM BbIJIE-
JICHUSI CaMbIX HIKHHX, TOCTYMHBIX ypPOGHEll KOMNOHEHN 08 MOXKET ObITh
co3zaH OoJsiee TOUHBIN MOKa3aTesb pa3Mepa KoMiuiekca nporpamm. Ilocne
3aBEpIICHUST Pa3pabOTKH U MOATBEPKICHUS MPOSKTHBIX CHeupuKaui
Ipy JACTAIBbHOM MPOEKTUPOBAHUHU KOMIJIEKCA MPOTPaMM MOXKET ObITh
ompejiesieHa CTPYKTypa BHYTPEHHUX JaHHBIX U QYHKIIUHA TTPOTPAMMHBIX
KOMIIOHEHTOB. Ha 3TOM 3Tane ouenka pazmepa komniexca MOXET CO-
cTaBUTh 0K0JIO 10%. YTOouHEHUsT pa3MepOB KOMIJIEKCA U KOMIIOHEHTOB,
MOTYT OBITh PEIIEHBI K KOHITY JIETaJIbHOTO MPOCKTUPOBAHUS, OJJHAKO TIPH
ATOM COXPAHSETCS HEOIPEIEICHHOCTh OLIEHKH pa3Mepa KOMILIEKCa OKO-
10 5 — 10%, cBsizaHHast ¢ TeM, HACKOJIBKO XOPOIIO MPOrPAMMUCTHI IO-
HUMAIOT Ccreir(uKaIuy, B COOTBETCTBUU ¢ KOTOPHIMH OHH JOJDKHBI KO-
JTUPOBATh MPOTPAMMBI.

Ecnu npu olieHke Maciiitada mpoeKkTa ero BeIMYruHa B JOTOBOPE Ofl-
peneneHa HedoCmamoyHoll — 3aHUNCEHHON, TO OCHOBHOM yiiep0 — puc-
KM JIOCTaloTcs paszpaboTunmkaMm. OHU BBIHYXKACHBI MPUHUMATH YKECTKUE
MEpBI sl BBIMOJHEHUS IJIAHOBBIX CPOKOB, BBIJIEJICHHOIO OI0/KeTa padboT
P OTHOCUTEIBLHO MAJIOM YMCJIE CIICIUAIMCTOB, YTO YTPOKAET PUCKAMU
CpblBa CPOKOB M HapylICHHs CTOMMOCTH IpoekTa. Hemoorenka pasmepa
KOMILJIEKCA MPOrpaMM U PECYPCOB ISl €T0 peau3allii MOKET PE3KO yee-
auuueamsy yucio oegpexmog B iporpammax. Kpome toro, ocpanuuennsie
pecypcwl U1 pealin3allii B MOJHOM 00beMe (yHKIIMOHAIBHON MPUTO/I-
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HOCTH, MOTYT OTpakaThCS Ha €€ KadyecTBEe M yJ00CTBE MPUMEHEHHs, a
TaKX€ Ha KOHCTPYKTHUBHBIX XapaKTEPUCTHUKAX: HA OE30MaCHOCTH, HAJICHK-
HOCTH, KQUECTBE B3aUMOJICMCTBHUS C BHEIIHEW CPEAOU U C MOJIb30BATENS-
MU, KQ4eCTBE JTOKYMEHTAIMU U JPYTUX IKCIUTYyaTal[MOHHBIX aKkTopax.

Jlnst mpoaoiKeHus: pa3pabOTKU MPOEKTa IMOCHe OLEHKH PHUCKOB
Maciitaba KOMIUIEKca TporpaMM HEO0OXOAMMO BBITIOTHUTh IIUKJI MO3TAIl-
HOTO omnpeAesieHus: U POPMHUPOBAHUS COBOKYITHOCTU cHelU(UKANA Tpe-
OOBaHUN K TIPOEKTYy KOMIUIEKca mporpamMM. [lepBeIM 3Tamom SsBIISICTCS
CO3/IaHHE KOHIIEIILHNH MPOEKTa U KOMNJIEKCaA NepeudHblX mpedosanuii K
uepapxudeckomy HaOopy (YHKIMI, HA KOTOpbIE MOTYT OBITh Pa30OWTHI
npejanonaracMbeie (pakTUYeCKUe KOMIOHEHThI KOMILIeKca. B nanpHeiiem
0eKOMRO3UyUA MOXKET JNEeTAU3UPOBATHCA, (OPMUPYS YIIPOILCHHBIA WU
0oJiee TOUHBIA YPOBEHb AOCTPAKIMM U B3aUMOJEHUCTBUS KOMIIOHEHTOB.
/lna ycmpanenua uau CHUMCEHUs PUCKO8 IO JONYCTUMBIX IPEAEIIOB
MOXET OBITh HEOOXOJMMO H3MEHEHHE TpeOoBaHUN K (PYHKIIMOHATHLHOMN
IMPUTOTHOCTH, K KOHCTPYKTHBHBIM XapaKTEPHUCTUKAM M JIOCTYIHBIM pe-
cypcam.

OOBIUHO 3aKa3YWKH U Pa3pabdOTUMKHU MEPBOHAYAIBHO YCTaHABIMBA-
I0T TpeOOBaHUS K KaXKJIOW XapaKTEPUCTHUKE KOMIIOHEHTA WJIM KOMILJIEKCa
nporpamMm 0e3 y4eTa OTHOCUTEIbHBIX 3aTPaT HA UX JOCTUKEHHE, a TAKKE
0€3 JIEeTAJIbHOTO aHAJIN3a UX COBMECTHOTO BJIMSHUSA Ha MOJIHYIO (PYHKIIHO-
HaJIbHYIO MPUTOJHOCTDh U PUCKH Y TIOTpEeOHUTENIeH. DTO MOXKET IPUBOIUTH
K 3HAYUTEIbHBIM MEPEKOCAM U HeCOATAHCUPOBAHHBIM 3HAUCHUAM Mmpe-
O06anuil K 0MOeIbHbIM, 63AUMOCBAZAHHBIM XAPAKMEPUCMUKAM, HA KO-
TOPBIE HE PAIMOHATILHO UCIOIB3YIOTCS OTPAaHUYEHHBIE PECYPCHI, WU K HE
aJICKBaTHO HU3KUM WX 3HAYEHUSM. B TIpoeKTax 3TO MOXKET yrpokaTh 3Ha-
YUTEIbHBIM MOBBIIIEHUEM CTOMMOCTH U PUCKOB /WM CHU)KEHUEM KOH-
KYPEHTOCTIOCOOHOCTH CO3/IaBa€MOr0 IMPOTPAMMHOI0 MPOAYKTa HM3-3a He-
JIOCTATOYHOTO YPOBHS OTJICJIbHBIX MTOKAa3aTeJIell KauecTRa.

ATpuOyTHl KauecTBa KOMIOHEHTOB U KOMILIEKCOB MPOrpaMM HUMEIOT
Pa3IMYHBIE MEPHI U IIKAJbI, BCJAEICTBUE YErO0 OHU B OOJILIIMHCTBE CBOEM
HETIOCPEACTBEHHO He conocmagumuvl mexicdy coooui. OHY NPEeABAPUTEIb-
HO BBIOMPAIOTCS M COIJIACOBBIBAIOTCS C 3aKa3YMKOM MPU TOCIIEI0BATEIb-
HOM, MMOYTH HE3aBHCHUMOM aHaJIU3€ KaXJ0To aTpulOyTa KauyecTBa, JJIsl MC-
MOJIb30BaHUSI B KOHTPAKTE U TEXHUYECKUX 3aJaHusix. [y 00001meHHOro
OLICHUBAHMS KauecTBa HEOOXOAUM yUeT OTHOCUTEIBLHOTO BIUSHUS KaXKI0H
KOHCTPYKTUBHON XapaKTEPUCTUKU HA (YHKUUOHATIbHYIO NPULOOHOCHLD.
[Ipu 5TOM HE Bcerjia YYMUTHIBAIOTCS PECYpCHI ISl UX peaju3aiii B KOH-
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KPETHOM KOMIUIEKCE. DTO 4YacTO MPUBOJIMUT K BBIABMKCHUIO psla HE pa-
MOHAIBHBIX TPEOOBAHUM, KOTOPBIE 3HAYUTENBHO OTJIMYAKOTCS JIMOO IO
CTENIEHU BIUSHUS Ha (DYHKIIMOHAIBHYIO IPUTOJHOCTD, JIUOO MO BETUYNHE
pecypcoB, HEOOXOAMMBIX IJis MX peanu3aruu. s ueiaeHanpaBieHHOTO
3(PEKTUBHOrO YNpaBICHUS PUCKAMHU MIPU TPOCKTUPOBAHUU 11€TI€CO00pa3-
HO UMETh MEXaHU3M OOBEIMHEHUS PA3HOPOJHBIX XapPaKTEPUCTUK B HEKO-
TOPBIM UHTErPaAJIbHBIN ITOKA3aTENb, OTPAXKAIOIINN UX COBOKYITHOE BIUSIHUE
Ha (YHKIUOHAIBHYIO TPUTOAHOCTh. Takum oOpazom, npu pa3paboTke
TpeOOBaHUN K XapaKTEPUCTHKaAM IPOEKTa BBISIBUJIACH MpoOIeMa aHain3a
cucTeMHOM 3(PhEeKTHBHOCTH KOMIIOHEHTOB M KOMILJIEKCa U 0000IICHUS €T0
XapaKTePUCTUK, a TAKKE OLICHUBAHUS COBMECTHOTO BJIMSIHHUS KOHCTPYK-
THUBHBIX XapaKTEPUCTUK Ha (PYHKIMOHAIBbHYIO MPUTOAHOCTH C YUYETOM 3a-
TpaT Ha UX peaanu3aluio.

OTH 1JaHHBIE MOTYT MCIOJIb30BaThCS, MPEK]IE BCETO, KAK OpUEeHmU-
Pbl IS CENIEKITMU U UCKITIOUECHUS U3 TPeOOBaHUN KOHCTPYKTHUBHBIX Xapak-
TEPUCTUK KadyeCTBA C OCOOCHHO HM3KUMHU OOOOIIEHHBIMU MPUOPUTETAMU
PUCKOB, B HAMMEHBIIIEH CTENEHU BIUAIOIIUX HAa (PYHKIIMOHAIBHYIO MpPHU-
TOJIHOCTh M HE OMpPaBIbIBAIONIMX OOJBIINX 3aTpaT Ha pean3aluio. AHa-
JIU3 OCTABIIUXCSA XapPAKTEPUCTUK KAa4€CTBA U PUCKOB MOXKET MPOBOJUTHCS
JUIsl BBIJICJICHUSI 3aBBIIICHHBIX TPEOOBAHMM, a TaKXKe, BOBMOXKHO, JIJIsi CHU-
KEHUS WX 3HAYCHUU W MPUOTMKEHUS BIUSHHUS K CPEHUM 3HAYCHUSIM.
Kpome Toro, cpaBHUTENBHBIN aHAIN3 O0OOIIEHHBIX MPUOPUTETOB HAa OC-
HOBE OTHOIIEHUS BJIMSHUS HA KAuy€CTBO WM 3aTPaThl MO3BOJSET BBIICISThH
aTpuOyThI KauecTBa, OTAUYAIONINECS OOJIBITUMHU 3aTpaTaMu — PUCKaMHU, HE
OTpaBJaHHBIMU MX CTEMEHBIO BO3JCHCTBUSA HA ()YHKIIMOHAJIBHYIO MPUTO/I-
HOCTb. [10/100HBIE TIpOLIEAYPHl MOTYT 3aBEPIIATh pa3pabOTKy TpeOOBaHUI
K CBOMCTBaM, XapaKTEpPUCTUKAM KaueCcTBa U JIOMyCTUMBIM pUCKaM IpH Jie-
TaJTbHOM MPOCKTUPOBAHUU CIIOKHBIX KOMIUIEKCOB MPOTrPaMM.

Brlllle aHanM3UpOBAIOCh NPEUMYILIECTBEHHO U3MEHeHUe YHKUUo-
HAbHOU NPU2OOHOCMU U CHUMCEHUE PUCKA TIPU COBEPIICHCTBOBAHUU
KOHCTPYKTHUBHBIX XapaKTEpUCTUK mporpamMm. OpHaKo ISl 3aKa3yuka
N0JIb30BAaTENEH JOMUHUPYIOUIEE 3HAUCHHE MOTYT UMETh HOMEHKIJIATypa U
OCOOCHHOCTU pealM3allii HEKOTOPBIX OCHOBHBIX (DYHKIMHA KOMILIEKCA
nporpamMm, KOTOpbI€, KaK MPaBUIO, TPEOYIOT HAMOOJBIINX 3aTpaT U OIpe-
JEJSIFOT OCHOBHOM 3(PPEKT Wi BO3MOXKHBIE PUCKU OT MPUMEHEHUSI KOM-
IJIeKCca MporpaMM, a TakKe MOTEHIMAIbHBIM YPOBEHb CIPOCa Ha PBHIHKE.
Ha ocHOBe aHanM3a M OLIEHMBAHUS XapaKTEPUCTUK MmacimTadba, Habopa



128 B.B. Jlunaes. Tecmuposanue KOMNOHEHMOB U KOMNAEKCO8 NPO2PAMM

TpeOOBaHMM, BO3MOXKHBIX 3aTpaT PECYPCOB U 3HAUEHUIl PUCKOE Clledyem
onpeoensimo:

e 1I€JIECO00pPA3HO JIU MPOAOKATH PabOTHI HaJ KOHKPETHBIM IPO-
EKTOM HJIU CIIeIyeT €ro MPEeKPATUTh BCIIEACTBHUE OOJBIINX PUCKOB, HEOC-
TaTOYHBIX PECYPCOB CIEIUAINCTOB, BPEMEHH WU TPyAO0eMKOCTH (Or0j-
&KeTa) pa3paboTKu;

e TP HAJMYUM JOCTATOYHBIX PECYpPCOB CIEIYET JIU IPOBECTU Map-
KETHUHTOBBIC HCCJICIOBAHUS [JIsl OMpPEACICHUSI PEHTA0eIbHOCTH IOJTHOTO
BBITIOJTHEHHS MTPOEKTa U CO3AaHUs TPOTPAMMHOI0 TIPOAYKTA JJIsl ITOCTaBKHU
Ha PHIHOK;

e JIOCTATOYHO JIM TOJHO U KOPPEKTHO (popMann30BaHbl KOHIICTIITHS
U TpeOOBaHUS K MPOEKTY, HA OCHOBE KOTOPBIX MPOBOJUIIUCH OLICHKU 3a-
TpaT U PUCKOB, WM MX CJIEIYET OTKOPPEKTHPOBATH U BBIMOJHUTH TTOBTOP-
HBIN aHaJIN3 ¢ YTOYHECHHBIMH MCXOJHBIMHU JAHHBIMH.

TpeboBanus K 10MyCTUMBIM PUCKAM NPUMEHEHHUS
CJIOKHBIX MPOTPAMMHBIX KOMILJIEKCOB

Tpebosanua K cokpauieHUl) puckoe, CBSI3aHHBIX C pe3yibTaTamMu
pa3pabOTKH YU MPUMEHEHHUS] TPOTPAMMHOI0 KOMIUIEKCA, JOJIKHBI pealin-
30BaThCA (POPMATM30BAHHBIM MPOIECCOM, MTO3BOJISIIOLIUM 8bl0EIANb, CUC-
memamuyecKu UOeHmupuuuposams, OUeHUGAMb U cmazyams axkmo-
Pbl, Y2po3bl U 8eTUYUHY HOCTEOCHBUIL 603MONCHBIX PUCKOE. J1Jis1 3TOTO
IIpU YIPaBJICHUU MPOECKTOM CIEAYET: WACHTU(PUIIMPOBATH YTPO3bI U PHUC-
KM, UMEIOIINE KaK BHEITHUE, TaK U BHYTPEHHHUE NMPUUYUHBI; TPOBOAUTH UX
KOJJMYECTBEHHYIO OLICHKY; Pa3pabO0TKy OTKJIMKOB U KOHTPMED IJIsi COKpa-
IIEHHS] PUCKOB U KOHTPOJIb peali3allii OTKIUKOB (CM. puc. 1.7).

Obecneuenue MUHUMATBHBIX OONYCHIUMBIX PUCKOE8 MPEO0GAHULL
(yHKyuonanbHoll npucoOHOCmMU uUMeem OOMUHUpYlOuiee 3HadeHue W
U3MEHEHHUS APYTUX KIJIACCOB PUCKOB OOBIYHO JIOJKHBI OBITh, B TEPBYIO
ouepe]ib, MOJUYMHEHBI COKPAIICHUIO PUCKOB (DYHKIIMOHUPOBAHUS CUCTEMBI
U KoMmIuiekca mporpamm. [losToMy aHain3 pUCKOB U BO3MOMKHBIX YIpo3
11€J€CO00pa3HO MPOBOJIUTH CUCTEMATU3WPOBAHHO, HAYMHASI C YCTAHOBIIE-
HUS TPEOOBAHUH K JOMYCTUMBIM pUCKaM ()yHKIIMOHATIBHOW MPUTOJHOCTH.
Yiep6 BcienctBue omuOOK (PYHKIIMOHATBHBIX TPEOOBAHUU K TMPOEKTY
IPOrpaMMHOI0 KOMILJIEKCAa MOKET MPOSIBISATHCS ABYMS BUAAMHU PHUCKOB:
HEJIOCTaTKaMH JOCTUTHYTHIX XapaKTEPUCTUK KOMILJIEKCA U PUCKOB OT Ha-
pYLIEHUS OTPAHUYEHHOCTU JOCTYMHBIX M HUCHOJIb3YEMBIX PECYPCOB B €TO
KVU3HEHHOM IUKIIE.
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B U3HEHHOM IUKJIE BaXXHEUIIIMM PUCKOM SIBIIAETCS yuIepO Mmpu He-
BBITIOJTHEHUM KOMIUJIEKCOM IMpOrpamMM, Ha3HA4YeHUs U (YHKIUN TIIaBHOU
XapaKTEPUCTUKHU KAYECTBA — (PYHKUUOHATbHOU NPU200HOCHU, POpMAIIU-
30BaHHOM B TPEOOBaHMAX 3aKa3uWka. B 3aBUCMMOCTH OT Ha3HAYCHUS,
(GYHKIUNA, KPUTUYHOCTH TPEOOBAHUM K CHUCTEME M MPOTPAMMHOMY KOM-
MJIEKCY MOKET TpeOoBaThCs JMOO TOJIHAS JIMKBUAAIUS OIpPEAeTICHHBIX
WJIM BCEX BUJIOB PHUCKOB, JIMOO COKpAIIEHHE HEKOTOPBIX U3 HUX JO JOMYC-
TUMBIX MPEAEJIOB, MO0 UTHOPUPOBAHUE HEKOTOPHIX M COXpPAHCHHUE Ha
JOCTUTHYTOM YPOBHE yIiepOa BCIIEICTBUE HAPYIICHUS TPEOOBAHUN 3aKa3-
YyKa K MPOrpaMMHOMY KOMILIEKCY.

J171s1 BBIOJIHEHUS TpeOyeMbIX (QYHKIMNA KOMIUIEKCA TPOrpaMM HEOO-
XOOUMA A0eK6AmMHAA UCXO00HAA UHGoOpMauyua om 00beKmMoe 6HeuiHell
cpeobl, CONEPKAHUE KOTOPOU JTOJDKHO TMOJIHOCTBhIO 00ECIeunBaTh peaiv-
3aIMI0 IeKJIapupoBaHHbIX PyHKuMil. [lonHOTa opmanu3anuy HOMEHKIIA-
Typbl, CTPYKTYpPbl M KadeCTBa BXOJAHOW HMH(OpPMAIMHU JI BBITIOJTHEHUS
TpeOyeMbIX (PYHKIIUN SIBJISIETCA OJHON M3 BAXKHBIX COCTABJISIONIMX MPU
onpeAeciaeHnd (DPYHKIMOHAIBHON NPUTOJHOCTH M COKpPAIIEHUH PHUCKOB
IIPUMEHEHUS KOMILIEKCA ITPOTPaMM B COOTBETCTBYIOIIECH BHELIHEU CPELE.
CremneHb MOKPBITHS BCEl BBIXOAHOW MH(OpMALIMEN: 1Ieseil, Ha3HAUEHUS U
GYHKIIMA TPOTPAaMMHOIO KOMILJIEKCA JJIsl MOJb30BaTele, clelyeT pac-
CMATPUBATh KAK OCHOGHOE mpedosanue K 0ONyCHMUMbIM PUCKAM (DYHK-
UUOHATbHOU npuzooHocmu. TIpociiexxuBaHuE U OLIEHUBAHUE aJIEKBATHO-
CTH U TIOJIHOTBI COCTaBa BBIXOJHOW MH(OpMAIMU CHU3Y BBEPX K Ha3Haye-
HUIO KOMILJIEKCa MPOrpaMM IO KHBI 3aBepIllaTh BEIOOP 0A30BBIX XapaKTe-
PUCTUK (PYHKIIMOHAJIBHOU MPUTOJAHOCTH, HE3AaBUCUMO OT C(epbl MPUMEHE-
HUS CUCTEMBI.

[Ipu HavanpHOM (opMHpOBaHWU TpeOOBaHUN K (DYHKIIMOHAIBHOMN
MPUTOJAHOCTH KOMILJIEKCA MPOTrpaMM MPAKTUYECKH HEBO3MOXKHO JIOCTO-
BEPHO HpedycMompemsv COANAHCUPOBAHHOE B8blOC/ICHUE KAMCO020 8UOA
pecypca I TIOJHOM peau3aliid KaxJaou TpeOyemoil XapaKTepUCTUKH
CJIO’KHOTO MpOTrpaMMHOro KoMmiuiekca. Kpome Toro, TpeboBaHus 3aKa3uu-
Ka K (YHKIUSIM BCerja CyObEKTUBHBI U HE CTAOMJIbHBI, UTO TAKXKE OTpa-
KAETCSd Ha M3MEHEHUM PUCKOB MPU pa3pabOTKe W MOIUPUKALMUIX KOM-
IJIEKCOB TIporpaMMm. IIpu 3ToM HEKOTOpble XapaKTEPUCTUKU B pPeaibHOM
MPOEKTE MOTYT NpUOOpeTaTh 3HA4YEHUsI 00Jiee BBICOKHE, YEM JCUCTBU-
TEJIBHO TPEOYIOTCS, HA YTO HEPALMOHAIBHO PACXOAYIOTCS PECYPCHI, a JIPY-
rUe — HE yJOBJIETBOPATH TPEOOBAHUSIM KOHTPAKTA U TEXHUUYECKOTO 3aj1a-
Hus. JIJis paspenieHus 3TOro NpOTHBOPEYHUSI OCHOBHOE 3HAYCHHE HUMEET
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0esIMeNbHOCHb MEHedIHcepa PUCKo8, KOTOPhIN JOHKEH OBITh CIIOCOOCH
IPOTHO3UPOBATH, TPOBOJNUTH MOATAIIHBIN aHAJIN3, KOHTPOJIb, OLICHUBAHUE
U MOHHUTOPUHI BO3MOXHBIX U pEaJIbHBIX OTKJIOHEHUM OT TPeOYEeMBIX Xa-
PAKTEPUCTUK MPOTrPAaMMHOTO KOMIUIEKCA M HCHOJIb3YEMBIX PECYPCOB,
ynpagjienue KOHmpMepamu u nocjiedo6amebHoe UIMEHEeHUue ux 0
COKpaujeHus UHMezPaibHO20 PUCKA BCEW CUCTEMBI.

Tpeoosanusa K oyenke u COKpauieHUuI0 PucKkog 6cjiedcmeue Hedoc-
MAamoYHbIX XaAPAKMepucmuK KauecTBa KOMILIEKCOB MPOrPaMM JIOJKHBI
COIPOBOK/JATh BECh MX >KM3HEHHBIM HUKI. [[7s 3TOro HE0OXOJUMO KOH-
TPOJMPOBATh O0JACTH BO3MOKHOT'O BO3HHUKHOBEHHS! PUCKOB, OLICHUBATh
BEPOATHOCTU UX MPOSIBJICHUS, BUABl U CTEIICHb BIIMSHUS yTIPO3, KOTOPHIE
clieAyeT MUHUMU3UPOBATH KAK MOYXHO PaHbIIIE MO0 MEPE UX BO3HUKHOBE-
HUS U OOHApy»EHHUsI B MPOLECCAX >KU3HEHHOIO IMKJIAa KOMIUJIEKCAa MpPOo-
rpamMM. OCHOBHOU 3 (PEKT MO CHMXKEHUIO PUCKOB BCIEACTBHE HEIOCTA-
TOYHBIX XAPAKTEPUCTHUK IOJKEH JOCTUIaThCA HAa HAYaIbHBIX dTanax pas3-
pabOTKH, KOTJla BO3MOKHO MPETOTBPALIEHUE WM COKpPALIEHHE MHOTHX U3
HUX C MUHUMAaJIbHBIMM 3aTpaTaMu BPEMEHU U JIPYTUX pecypcoB. s 3To-
IO B MEXHO102UYUeCKOM npPoyecce npou3eo0cmea HeOOXOIUMO HCIIONb-
30BaTh MemMoObl, KOMOpble GKAI0OYUAIOM:

e OIpeaeieHue YUeHHocmu (IPUOPUTETA) U BBIACICHUE KaXIOu
mpeodyemoiul xapakmepucmuKku 1jis peain3alnui Heo0XoauMon (yHKIIHO-
HaJIbHOW MPUTOJHOCTH TPOTPAMMHOIO KOMILJIEKCA U CUCTEMBI;

e OIpEJeIeHUE TPUOPUTETOB XaPAKTEPUCTUK KAa4eCTBA, KOMIIOHEH-
TOB W 3TalOB IMPOU3BOJICTBA, KOTOPHIE UMEIOT MOTECHI[MAJIbHBIE TEXHUYE-
CKHE€, CTOMMOCTHBIE WJIN TUIAHOBBIE PUCKHU;

e OLICHUBAaHUE BEPOATHOCTU KaXAOTO 6UOA y2P03 XaAPAKTEPUCTHK
KA4eCTBA, MMOTCHIIMATbHON BEJIMYMHBI U BEPOSITHOCTHA UX BO3MOKHOTO HE-
raTUBHOTO BO3JICHCTBUA Ha KaXIYH XapaKTEPUCTUKY (PYHKIIMOHATIBHOU
OPUTOJHOCTH CUCTEMBI U TPOTPAMMHOTO KOMILJIEKCA;

e OLICHUBAHUE YAZGUMOCHU U TIOCIEICTBUI Ne()EKTOB KaXa0u Xa-
PaKTEpUCTHUKHU U 3aTpaT PECypcoB Il BOCCTAHOBJIEHUS TpeOyeMon (hyHK-
UOHAIBHOM MPUTOJHOCTH CUCTEMBI W MNPOrPAMMHOIO KOMILIEKCA IpHU
POSIBIICHUU PUCKOB;

e CHUCTEMaTH3alHIO0, JOKYMEHTUPOBAHUE U OlLEHUBaHUE 3P(HEKTUB-
HOCTH JOCTYIHBIX METOJIOB, CPEICTB U PECYPCOB KOHmMpMeED ISl COKpa-
[ICHUSI pPUCKOB (DYHKIIMOHAIBHOW MPUTOHOCTH M BBIJICICHHBIX XapaKTe-
PUCTHK KOMILJIEKCA MPOrPaMM;
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e TUIAHWPOBAHWE W Pa3pabOTKy pEIICHUNH no KOHmpmepam s
obOecrieueHus: JOMYCTUMOI'0 YPOBHSI MHTETPAIBLHOIO PUCKA (PYHKIIMOHAIb-
HOM MPUTOJHOCTU U XapaKTEPUCTUK CUCTEMBI, B TOM YHUCJIE, BO3MOKHO, 32
CUET U3MEHEHUs mpedosaHull X TPOrPaMMHOMY KOMILIEKCY, CUCTEME
U/WIA JTIOCTYIIHBIX PECYPCOB;

e OILICHKY 8EPOAMHOCHU COKPAUWIEHUA PUCKO8 XAPAKTEPUCTUK IO
JOMYCTUMBIX TMPEJICNIOB, MPU PeAIM3alMU IPOIECCOB pa3pabOTKH U BCETO
KU3HEHHOTO IMKJIA MPOTrPaMMHOTO KOMILUIEKCAa C YYETOM JIOCTYIIHBIX pe-
CYypPCOB.

VYaydiieHue KaxJIoW XapaKTepUCTHUKU TpeOyeT 3arpaT pecypcos,
KOTOPBIE B TOW WJIK MHOW CTEIICHU JIOJLKHBI OTPAXKaThCd HA OCHOBHOW Xa-
PaKTEPUCTUKE KOMIUIEKCA MPOrpaMM — HA (PYHKUUOHATIbHOU NPUOOHO-
cmu. DTU XapaKTEePUCTUKU UMEIOT 3HAYEHUE ISl POEKTa MOCTOJIbKY, IMO-
CKOJIBKY OHHM 00ECIIEUMBAIOT TPEOyeMOe KaueCTBO peaiu3aliil OCHOBHOTO
Ha3HA4YCHUS M (PYHKIMM MporpaMMHOro Komiuiekca. [Ipu BbIOOpe KOH-
KPETHBIX JOMYCTUMBIX XapaKTEPUCTUK CJIEAYET YUYUTHIBATh BO3MOXKHBIE
3aTpaThl PECYPCOB HA UX JIOCTHXKEHUE U HA PE3YJIbTUPYIOIIECE MOBBIIICHUE
(GyHKIIMOHAIBHOW TIPUTOHOCTH, XKEIATEIHHO, B COMIOCTABUMBIX YKOHOMHU-
YECKUX €JMHUIIAX, B TEX e Mepax U Macitadax. Takoe, gaxe mpuodIn3u-
TEJIbHOE, KaUeCTBEHHOE CpaBHEHUE d(PdeKTa U 3aTpaT MO3BOJISIET U30EraTh
MHOTHUX He PeHMmMAOebHbIX 3a6bluieHUl mpPedoeanuil K OTACIbHBIM Xa-
pPaKTEpPUCTUKAM, KOTOpBhIE HE JOCTATOYHO OTPAKAKOTCS Ha aJCKBATHOM
yAay4dimeHur (yHKIMH IporpaMMHOro Komiuiekca. [loatomy mist kaxmaoro
MIPOEKTa HEOOXOIMMO PaHXUPOBATh XapPaKTEPUCTUKU (TIPUOPUTETHI) U
BBIJICTISATh, MPEXKJE BCEro, T€, KOTOPhIE MOTYT B HAuOOJIbIIEH CTENEeHU
YAYUYIIUTh (DYHKIMOHAIBHYIO MPUTOJAHOCTh U CHUXKATh PUCKHU I KOH-
KPETHBIX LEJIEN CUCTEMBI.

Pemenue »Tux 3a1ad JOJDKHO OBITH HAIIPaBJIIEHO Ha OOecleueHue
BBICOKOW (DYHKIIMOHATBHON MPUTOJHOCTH MPOrPAMMHOTO KOMILIEKCA My-
mem COANAHCUPOBAHHO20 YIAYUUEHUA OCMAIbHBIX XAPAKMEPUCMUK 6
YCA0BUAX O2PAHUYEHHBIX pecypcos. [N 3TOro B MPOLECCEe CUCTEMHOTO
aHaju3a Mpy NOATrOTOBKE TEXHUYECKOTO 3aJaHus U TpeOoBaHuM cnenudu-
KaIuii, 3HaYCHHUS U PUCKH XapaKTEPUCTHUK, JOJKHBI BRIOMPATHCS C YIETOM
OMAaCHOCTU WX BIMSHUA Ha (YHKIIMOHAJIBbHYIO MPUTOJHOCTH. M3nuiinHe
BBICOKME TPEOOBaHUSI K OTJCIbHBIM XapaKTEPUCTUKAM, TPEOYIOIIHE s
peanu3anuu OOJBIINX JOTOJHUTEIBHBIX TPYJIOBBIX U BBIYUCIUTEIBHBIX
peCypcoB, 11eJeco00pa3HO CHUXKATh, €CIIM OHM CJIa00 BIIUSIIOT Ha OCHOB-
HbIe, (PYHKIIMOHAJBHBIE XapaKTEPUCTUKHU MPOTrPAMMHOIO MPOAYKTA.



132 B.B. Jlunaes. Tecmuposanue KOMNOHEHMOB U KOMNAEKCO8 NPO2PAMM

Jlnst yripaBiieHusi Tp€OOBAaHUSIMU M PUCKaMU C 1I€JIbI0 MUHUMU3ALUH
U BBIJICJICHUS HamOoJiee OMACHBIX M3 HUX HEOOXOJIWMO COIOCTaBIIATH BE-
POSITHOCTH (YaCTOCTH) U TMOCJEACTBUS MPOSIBICHUS KaK PUCKOB (DYHKITHO-
HaJIbHBIX XapaKTEPUCTUK KOMILJIEKCA TPOrpaMM, TaK U PUCKOB JOCTYIHBIX
pecypcoB. s Kaxa0ro mpoeKTa 3TH BUJbI PUCKOB MOTYT Pa3IMuHO BIIH-
ATh HAa UHMEZPANbHbLI yuiepd — PUCK KOMIUIEKCA MPOrpamMM, OTpa)karo-
HIUiics Ha oOlIeM pUCKe cucTeMbl. [IpumeHsemMbie METOIbI OLIEHUBAHUS U
aHaJM3a BEJIMYUH M BEPOSTHOCTU PUCKOB JOJKHBI MTO3BOJIATH OMPEACIISTh
IIPUOPUTETHI BUJIOB PHUCKOB C IIEIBI0 BBIJICTICHUS COOTBETCTBYIOIICH A0TU
pecypcos Ha KoHmpmepbt 1151 COATaHCUPOBAHHOTO COKpPAIllCHUSI HETaTHUB-
HBIX MMOCJIEJACTBUNA PA3IMUYHBIX BUIOB PUCKOB.

[IpsiMbie pucku, 00yCIOBJICHHBIE OITMOKaMH U AedeKTaMu 3aJaHHbIX
TpeOOBaHUN APKOHOMHUYECKHX XapaKTEPUCTHK, MOTYT BBI3BaTh yIIepO 3a-
Ka34uKy TPU 3a6blui€HUU CTOUMOCTU TMPOEKTa OTHOCHTEIBHO PEaTbHO
HE0O0X0auMO# nin yiepod pa3padoTyruKaM, €CIM CTOUMOCTb OUeHeHA He-
00CmMamo4yHou Uil €ro YCIEIIHOM pealn3alri. OTU PUCKU MOTYT
YMEHBINATHCS TIPU TOCTEA0BATEILHOM YTOYHCHUH pa3Mepa KOMILIEKCa
nporpaMM Ha sTamnax (GopMUPOBaHUS TPEOOBAHUMU, MPEABAPUTEIHLHOTO U
JETATBLHOTO MPOSKTUPOBAHUS, OJJHAKO OHHM HE MOJHOCTHIO YUUTHIBAIOT Pe-
AIbHOE BIIMSTHHAE OTPAaHUYCHUN PECYpCOB Ha MPOIECCHl U PUCKHU TTPOU3BO/I-
CTBa KOHEYHOI'O MPOTpaMMHOTr0 MpoaykTa. [loatomy pucku napywienus
0ZPAHUYEHUII 00CMYRHBIX Pecypcoé npoeKma 1eiecoo0pa3Ho OLEHUBATh
M0 UX TIOCIICIYIONIEMY OTPaKEHHUIO Ha CTETEHb BO3MOXHOM peanu3ariuu
TpeOboBaHU 3aKa3uuka B KOHEYHOM IMporpamMMHOM mpoaykTe. [lo mepe
YTOUHCHHS pa3Mepa — Maciitaba W pa3BUTHs IMPOCKTa KOMILIEKCA IPO-
I'paMM 3TH PUCKH OOBIYHO YMEHBIIIAIOTCS, OJTHAKO MX BIUSHHUE MOXET OC-
TaBaThCsl CYIIECTBEHHBIM B MPOIECCE BCETO KU3HEHHOTO UKIIA.

Tpeobosanusa no ynpaeieHuio puckamu 6 HCU3HeHHOM YUKe npo-
ZPAMMHBIX KOMNIEKCO8 PETIIAMEHTHUPOBAHBI MEKTYHAPOIHBIM CTaHIAp-
toM ISO 16085. OHn BKiIIOYaeT 0COOEHHOCTH 00ecTieueHUsI, MOHUTOPHHTA
KauecTBa W (PyHKIIMOHAJIbHONW 0€30TacCHOCTH CIIOKHBIX KOMIIJIEKCOB IPO-
rpaMMm Ha 0a3e aHaliv3a U COKpAIIeHHUS PUCKOB MPOIIECCOB, PETIaMEHTH-
poBanHbIX ctaHnaproM ISO 12207. B crangapte ISO 15504 coaepxurcs
paszen, onpeaessoNni perIaMeHTUPOBAaHNE U TUIAHUPOBAHUE MTPOIIECCOB
BBISIBIICHHS U yCTPAHEHUS COBOKYIMTHOCTH PA3IMYHBIX PUCKOB Ha TPOTS-
KEHUU BCETO *)U3HEHHOTo Iukia. [losTanHoe, nepapxuueckoe CHUKEHUE
MHTETPAIbHOTO PUCKA MPOEKTa MPOrPaMMHOT0 KOMIUIEKCA TIPH HCITOIb30-
BaHUM BBIOPAHHOM CTPATETUM MOXKET TpeOOBaTh €€ KOPPEKTHUPOBKHU B 3a-
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BUCUMOCTHU OT gocTuraeMoro 3¢ dexra u TpedyeMbIX 3aTpaT Ha COKpalle-
HUE OIPENICICHHBIX PUCKOB, HEOOXOJIWMBIX [IJIsl TOBBIIICHUS KauyeCTBa,
HAJICKHOCTH ¥ QYHKIIMOHAIBHON 0€30MmacHOCTH. J[JIs1 pereHus 3Tux 3aaa4y
CIMaHoapmamu peKoOMeHOyIomcsa nocae008amesibHvle npoyedypol.

e BBISBJICHUE U HACHTU(PUKAIUMA OTHOCSIIMXCS K KOMIUIEKCY MpO-
IpaMM PUCKOB KaK B UCXOJTHOM COCTOSIHUU M TPEOOBAHUAX K MPOEKTY, TaK
U Ha MOCIEA0BATEIbHBIX ATAlax €ro BBHIMOJHEHMS: MO XapaKTepUCTUKaM
Ka4yecTBa, IpaukaM MPOU3BOJICTBA, TPYIOEMKOCTH, peCcypcaM U TEXHUYE-
CKUM PUCKaM;

e aHaAJNM3 BEPOSTHOCTU MPOSIBICHUSA, MPUYUH, B3aUMO3aBUCUMOCTHU
BUJIOB M TOCJEACTBUI PUCKOB, YTOOBI COAlaHCUPOBATh U PACHPEACITUTH
UX TMPUOPUTETHI, HA OCHOBAaHUU KOTOPBIX OYIIyT OTBOIAUTHCA PECYPCHI Ha
Pa3IMYHBIC KOHTPMEPHI JJIsl CHUXKEHUSI STUX PUCKOB;

e OIIpeJIeNICHUE 11eJIECO00pa3HOM CTpaTeruu M 00JIaCTH yIIpPaBIICHUS
KaXJIbIM BHUJOM PHUCKa WJIM UX HaO0OpamMu B MIPOEKTE B COOTBETCTBUU C T0-
JUTHUKON Ha IPEANPUATUH, & TAKKE CO CTEIICHBIO BIUSIHUS, BEPOSITHOCTHIO
U TUIIAMU PUCKOB, KOTOPBIE JOJKHBI BBISIBISITECS M KOTOPBIMU CIIETYET
yIPaBJIATH;

e JUISI KaXJOTO BUJA pucka (Miau HabOoOpa PHUCKOB) OIpeeTeHUE
METPUKHU, OTPAKAIOUIECH U3MEHEHUSI B COCTOSSHUM PUCKOB B 3aBUCUMOCTH
OT JAESTENbHOCTH 10 UX COKPAILICHUI0, KOTOPHIE TOJKHBI XapaKTEPU30BaTh
U3MEHEHUS B BEPOSTHOCTH TMPOSIBICHMS, TMOCJIEACTBUSX U BPEMEHHBIX
JMara3oHax MpOosIBIICHUSI PUCKOB;

e peanuzanus pazpabOTaHHOW CTpaTEruu yIpaBJICHUs] PUCKAMHU, aT-
TeCcTalusl pe3yJIbTaTOB U OLIEHKA YCHIEITHOCTH CTPATETHH B KOHTPOJbHBIX
TOYKAX KU3HEHHOTO IIUKJIa TPOEKTA.

JlokyMeHTHpPOBaHME TPEOOBAHUNA K MPOTPAMMHBIM
KOMIIOHEHTAM U KOMILIEKCaM

OO6uue TpeOboBaHUs K JOKYMEHTAIIUU CI0KHBIX KOMIUIEKCOB MpOrpamMm
U KOMITIOHEHTOB orpeseneHbl B ctanaapre ISO 9126 B pazgene mpakTuy-
HOCTb. Tpefosanusa Kk npakmuynocmu KOMIUIEKCa, PYHKIMSIM, XapaKTe-
PUCTHKAM U JIOKyMEHTaM, BKIIIOYAIOT UX MOHSITHOCTh U MPOCTOTY UCHOJIb-
30BaHMS, 3aBUCAT OT €ro Ha3HaueHus U QyHkiuid. OHu MOTYT (hopMaIn30-
BaTbCs 3aKa3UYUKAMU HAOOPOM c80iicme, HEOOXOIUMBIX NI 00ecTieUeHUs
ya00HOH 1 KOM(POPTHOM dKCILTyaTallMu MPOrpaMMHOI0 KOMILIEKCa J0CTa-
TOYHO KBaJU(PUIIMPOBAHHBIMU TOJb30BaTEeIAMHU. JJis oOecrneueHus moJi-
HOLIEHHOT'O U3YYEHUS MTPOLECCOB MPUMEHEHUS KOMILIEKCA CIEIUAIUCTaAMU
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HEO0OXOMMa IKCHAYAMAUUOHHAA U MEXHOI0ZUYECKAA OOKYMEHMAayusl,
TpeOOBaHUS K KOTOPOM JIOJKHBI YCTAHABIUBATHCS 3aKa3UMKOM U BXOJUTH
B COCHMA8 OCHOBHBIX MPEHOBAHUI K NPOZPAMMHOMY Komniekcy. Ee 00b-
€M CYIIIECTBEHHO 3aBUCUT OT Ha3HAYCHUSI U PYHKUUH MPOIYKTA U MOXKET
OBITH 3aJlaH HAa OCHOBE aHAJIN3a MPEIEJACHTOB MOJOOHBIX YCIEIIHBIX MPO-
eKTOB. JIJIs HEKOTOPBIX MPOrPAMMHBIX KOMILJIEKCOB, MOJJIEKAIIUX [HAPO-
KOMY THUPaXUPOBAHHUIO, MOTYT OBITh KEJIaTEIbHbI aJ€KBaTHBIE MO COJAEP-
AHUIO AJICKTPOHHBIE YUEOHUKH, TPEOOBaHUS K 00beMy U (YHKIUAM KO-
TOPBIX TAKXKe IE€JIECO00pPa3HO OIEHUBATH MO TpeneaeHTaMm. Cienyer yuu-
THIBATh, YTO Majblii 00BEM SKCIUTyaTAlIMOHHOW JOKYMEHTAIIMM MOXKET
CHU3UTh KAa4ECTBO U MOJHOTY HUCIOJb30BaHUSI (PYHKIUNA CIOKHOTO KOM-
IJIEKCa MPOTpaMM, a OYE€Hb OOJBIION 00BEM — TaKKE MOXKET yXYIIIUTh
AKCIUTyaTalldi0 M3-3a TPYJIHOCTH BBIJICIICHUS U3 MHOKECTBA BTOPOCTETICH-
HBIX JIeTaJIel U OCBOCHHSI HAauOOJIee CYIIECTBEHHBIX CBOMCTB U OCOOEHHO-
CTEW MPUMEHEHHS KOMIUIEKCA.

OO611ee pyKOBOJICTBO MO JOKYMEHTHUPOBAHHUIO ITPOEKTA U TPEOOBAHUIA
K IPOrPaMMHOMY KOMILJIEKCY JOJIKHO OBITh B COCTABE CO/IAULEHUS MEMHC-
0y 3akazuukom u pazpadomuuxamu (cM. puc. 1.7). B 6a30BoM 10KymMeH-
Te 0 QYHKUMIX, 00pa3e U IpaHUIlaX JTOKYMEHTOB KOMILJIEKCa MPOrpamMm
JIOJKHBI COJIEPKAThCA TpeOOBaHUS 3aKa3uvKa, a JOMOJHUTEIbHBIE MOXKe-
JaHUs MOJb30BaTENIC MOTYT MHOT/IA MPEICTABISATHCS B BUJE BAPUAHTOB
UCIIOJIb30BaHUS KoMIUIeKca. [ToapoOHbie GyHKIIMOHAIbHBIE U HEPYHKIIHO-
HaJbHbIC TpeOOBaHUS JOJKHBI OBITh 3a(DUKCUPOBAHBI B cheuuduxkayuu
mpeobosanuil K IporpaMMHOMY KOMIUIeKCy. OgHaKo eclii He coOpaTh BCE
TpeOOBaHUSI BMECTE B BHJIE CTPYKTYPUPOBAHHOTO M KOHKPETHOTO JOKY-
MEHTa U HE 03HAKOMUTH C HUM BCEX 3aMHTEPECOBAHHBIX B MPOEKTE JIUII, TO
y HUX HE OyJET YBEPEHHOCTH, YTO OHHU COTJIACHBI CO BCEMU IMOJIOKECHUSIMU
crnenrdpuKanuy TpeOOBaHUM U CMOTYT UX BBITIOJIHUT.

JloKymenmayusa ucxoOHvlX mpedo8anuili 3HAYUTEIILHO 61UAen HA
oocmuzaemoe Kayecmeo CIOXKHBIX KOMIUIEKCOB MTPOrpaMMm, TPYI0EMKOCTh
U JUIUTENIHOCTh WX co3aanusi. OpraHnuzaiys JOKYMEHTHUPOBAHUS JTOJKHA
ONPENIENATh CTPATETUI0, CTAHJIAPTHI, MPOLEAYPHI, PACTIPENICTICHUE PECYP-
COB, IJIaHBI CO3/JaHUs1, U3MEHEHUS U IPUMEHEHUSI JOKYMEHTOB TpeOOBaHUMN
Ha TpOorpaMMbl U JIaHHbIC cUCTeM. J[Jig 3Toro B oOlieM ciiydae JOJIKHBI
ObITH BBIJICIICHBI PYKOBOOUmMeENU U KOJIIEKMUGHI CREeUUAIucCmos, Komo-
pole 007ICHBL NAAHUPOBANb, YIMEEPIHCOAMb, GbINYCKAMb, PACHPOCMPA-
HAMb U CONPOBONHCOAMb KOMNJIEKMbL O0CHI08EPHBIX OOKYMEHMOE8 Ha
npozpammustii komnaexc. OHU JTOJDKHBI CTUMYJIMPOBATh Pa3pabOTUMKOB
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KOMIIOHEHTOB, ITPOTPAMMHBIX KOMILJIEKCOB U UX KOPPEKTHUPOBOK, OCYILIECT-
BJISITh HEMPEPHIBHOE, PETJIAMEHTUPOBAHHOE JJOKYMEHTUPOBAHKE MTPOIIECCOB
U PE3yJbTATOB CBOEU JIEATEIIBHOCTH, a TAKXKE KOHTPOJIHMPOBATH MOJHOTY U
KauecTBO NOKyMEHTOB. CTpyKTypa JOKyMEHTAIMu U (OpMbI OTIACIBHBIX
JIOKYMEHTOB, MCIOJIb3YEMbIX JJIsI COBEPIICHCTBOBAHUSI TPEOOBAHUM K TIPO-
rpaMMam, 00JIHCHbL NO360JIAMDb:

e TOYHO JOKYMEHTAJILHO OMHUCHIBaTh W UJECHTU(DUIIMPOBATH TPeOO-
BaHUS K KaXI0W 0(QOPMIICHHON BEpPCUU MPOTPAMMHBIX MOMIYJICH, KOMIIO-
HEHTOB W KOMIUIEKCOB B II€JIOM B JIF0OO€ BpeMsl Ha BCEM MPOTSHKEHUU HX
KU3HEHHOTO IMKIIA;

e HAJCKHO YUYUTHIBATh U PETUCTPUPOBATH BCE aHATU3UPYEMBbIE, MO/I-
rOTaBJIMBAEMbIC M TPOBEJACHHBIC KOPPEKTUPOBKH TPEOOBAaHUN B BEPCUSIX
MOyJIel, KOMIIOHEHTOB ¥ KOMILJICKCA;

e CHa0OXaThb PYKOBOJAMUTEICH NPOEKTa OOOOIIEHHONW M JeTallbHOM
uHboOpMaIel 1 TPUHATHS PEIICHU HAa U3MEHEHHUsS TpeOOBaHUM K IPO-
rpamMMam, a TaKkKe JIJIsi KOHTPOJISI BBITIOJIHEHUS TPUHSTHIX PEIICHUM;

e oOecrneunBaTh 3aKa3YMKOB U TOJIb30BaTeleld OObEKTUBHBIMU CBE-
JICHUSIMU O HanOoJiee CyIIeCTBEHHBIX KOPPEKTUPOBKAX TpeOOBaHUMN U O HO-
BBIX BEPCHUSX KOMIIOHEHTOB M MPOIPAMMHOI'0O KOMILIEKCA.

B nokyMeHTax 1enecooOpa3HO HCIOIb30BATh UEPAPXUYECKYIO CUC-
memy uoeHmuurkayuu mpedoBaAHUIl K BEPCUSAM IPOrPAMMHOTO KOM-
IJIEKCa, €ro MOJYJIsIM, KOMIIOHEHTAM M OIMCaHMSIM JaHHbIX. [IpucBoeHUE
UJCHTU(PUKATOPOB JJIsI COCTABJISIONINX MPOEKTA, BIUIOTH JI0 YTBEPKICHHBIX
TpeOOBaHUI K BEPCUSM MPOTPAMMHBIX MOJTyJIel, KOMIIOHEHTOB U KOMITJIEK-
COB, 1IEJIECO00Pa3HO OCYLIECTBIATH LIEHTPATU30BAHHO TPYIION KoHguzy-
pauuonnoz2o ynpaenenus. HekoTopblil Ipou3BoOJ B UJICHTU(PUKAIIUU KOM-
MOHEHTOB MOXET JOIYCKAThCA TOJIBKO B MPOLECCE MOATOTOBKU KOPPEKTHU-
POBOK MPOTpaMM M JAHHBIX 10 KOMIUIEKCUPOBAHUS HUX B BEPCHUIO IPO-
TPAMMHOI'0 KOMIUIEKCA, TPEAbIBISEMYIO HA UCTIBITAHUS.

Texnuueckoe 3a0anue Ha NPOEKM U UCXOOHbIE MPEDOBAHUA K NPO-
CPAMMHOMY npoOyKmy 1enecoo0pa3Ho (HOpMUPOBATH HA OCHOBE OOIIMX
MOJIOKEHUN MPOrPaMMHON MHXKEHEPUM U JOJDKHBI COJIEPKATh MOATAITHO
YTOUHSIOIIUECS, AETATUZUPYIOIIMECS U TOMOJHAOIIUECS MPUA JIETATbHOM
U pabodeM MPOCKTUPOBAHUU PA3ICIIbI:

e TUTYJBHBIA JIUCT C YTBEPKIAIOIMIMMUA U COTJIACYIOUIUMH MOANU-
CSIMU 3aKa34uKa U pa3pabOTYHKOB;

e TI0JIHOC HAMMEHOBAHHME MPOEKTA MPOrPaMMHOI0 KOMIIEKCa;
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e Ha3HauYCHHUE, 1eJIb Pa3pa0dOTKU WU MOJEPHU3AIMU MTPOTPAMMHO-
ro KOMIUIEKCA;

e OCHOBaHME JJIsI BHIMOJHEHUS M (PMHAHCUPOBAHUS MTPOCKTA;

e OpraHM3allMs — 3aKa34uK MPOCKTA;

e TMPEANPUATHE — TOJOBHOM HUCTIOJIHUTEID U COUCITOTHUTENN MPOECK-
Ta;

e 00IIME CPOKU BBIMOJHEHUSI BCETO MPOEKTa MPOTPAMMHOTO KOM-
IJIEKCA;

e 00mIMEe TeXHUYECKUEe TpeOOBaHUs, IEpeYeHb CTAaHAAPTOB U 0a30-
BbIX HOPMATUBHBIX JOKYMEHTOB JIJIs1 BHITTOJIHEHUS ITPOCKTA;

e 00MmMe TpeOOBaHUSI K MPOrPaMMHOMY KOMIUIEKCY; TPEOOBaHUS K
(GYHKIHMSAM U OCHOBHBIM XapaKTEPUCTUKAM KauecTBa;

e TpeOOBaHMS K BHEIIHEH Cpelie MPUMEHEHUSI KOMILIEKCA;

e cCHelUHalbHbIE TPEOOBAHUS K allapaTHON M ONEpPallMOHHOW TuIaT-
dbopmam 111 peanuzauy MporpaMMHOT0 KOMILIEKCA;

e TpeOOBaHUS K CTPYKTYpE, 0OOPMIIEHUIO U COJIEPHKAHUIO FKCILTya-
TalMOHHOW U TEXHOJIOTUYECKOW JOKYMEHTAIIUH;

e 9Tamnbl U rpaduK BHIMOJHEHUS] OCHOBHBIX PabOT MPOEKTA;

e OXHJAaeMbI€ PE3YyJIbTaThl MPOCKTA U (PopMa UX MPEACTABICHUS;

e TIOPSOK KOHTPOJISI UCTIOJIHEHUSI IPOEKTA U MMPUEMKH PE3YJIbTATOB
paboTHI.

[Ipu pa3paboTke TpeOOBaHUI K MPOTPAMMHBIM KOMILIEKCaM, KpOMe
OCHOBHBIX II€JIeil, HA3HAUYCHUSI U (YHKIMNA, BaXKHO YUYUTHIBATH U (HOpMy-
JMPOBaTh COAEPKAHWE TOJHOTO MHOXECTBA XapaKTEPHUCTUK, KaXaas W3
KOTOPBIX MOXXET BIIUSTH Ha YCIEX MPUMEHEHUS MPOTPAMMHOI0 KOMILICK-
ca. /g yMeHbIIEHUS BEPOATHOCTH CIIYYaHOTO MPOIYCKa Ba)KHOTO Tpe-
OoBaHUs 3aKa3uyWKaM U TOJb30BATEISAM II€JIECO00PA3HO MMETh THUIIOBBHIE
uWabda0HBl OOKYMEHMO8, COJIEPKAINX CTPYKTYPUPOBAHHBIE HAOOPHI Tpe-
OOBaHUM, KOTOPHIE MOKHO LEJIEYCTPEMIICHHO COKpallaTh W/WIW afanTH-
poBaTh, OOECIeUnBasi UEAOCMHOCHb 6Cell COBOKYRHOCHU Mpedosanuil
JUIsl KOHKPETHBIX KOMIUJIEKCOB ITPOTPaMM.

Buvixoonuvie npoexmnvle 0anHple sl TPUMEHEHUS MPOTPAMMHOTO
KOMILJIEKCA JIOJKHBI OBITh OOKYMEHmMAnAbHO 0hopmiensl U BHIPAKECHBI B
TpeOOBaHUAX 3aKa3uMKa TaK, YTOOBI MUX MOKHO OBLJIO MPOBEPUTH U TO/I-
TBEPJIUTH COOTBETCTBUE BXOIHBIM MIPOCKTHBIM TPEOOBAHUSIM. ITU JaHHBIE
JOJKHBI COJIEPKATh Kpumepuu npuemKu npozpammHozo npooyKma 3a-
Ka34YMKOM WJIM CCHUIKM Ha HUX, a TakKe HIACHTU(PUIIUPOBATH TE€ XapaKTe-
PUCTUKH, KOTOPBIC SIBJSIOTCA KPUTUUECKUMHU JJIsI €r0 HAJACKHOTO U 0e30-
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NMacHOro (yHKIIMOHWpPOBaHUS W TpuMeHeHus. [Ipu pabGore Han JHOOBIM
MPOEKTOM HEOOXOAUMO JOCTUTaTh COTJIACOBAHHOCTU PEIICHUM MO KaXK10-
My HaOOpy M 3HA4YCHHUSIM TpeOOBaHUU A0 Hayajga MX peajlu3aluu pas3pa-
OOTYMKaMU.

st pa3pabOTYMKOB OCOOEHHO BaXHO ¢hopmanuzoeamv mpebdosa-
HUA 6 OOKYMEHMAX U CO21AC08aMb UX C 3AKA3UUKOM NPU YMEEPIHCOCHUU
KOHMPAKmMa u MmexHu4ecKkoz20 3a0anus nHa npoekm. TpeOOBaHUS K Xa-
PaKTEpPUCTUKAM, YTBEPKJICHHBIC MOCE MPEABAPUTEIBHOTO MPOCKTUPOBA-
HUS, MOTYT OBITh 3aKpEIICHbI B TEXHUYECKOM 3aJIaHUH KaK 00A3amenb-
Hble 0711 0emaibHO20 UW/Ulu padouezo npoeKmupoeanus. ITU JaAHHBIE
JIOJKHBI MCIIOJIB30BaThCS TMPU TMOCIEAYIONIEM OLCHUBAHUU (PYHKIMN U
XapaKTEPUCTHK KauecTBa U WX COTOCTABICHUHU ¢ TPEOOBAHUSIMU B MPOIIEC-
caX TECTHPOBaHMS, KBATHU(PUKAIMOHHBIX MCIBITAHUN WM CEpTH(PHUKAIIUN
MpOrpaMMHOI0 KoMiuiekca. OHaKO ISl CIOXKHBIX U JIOPOTHX MPOEKTOB
MOKET MOTPEOOBATHCS YMOUHEHUE OOKYMEHmMO8 mpedosanuii pu Je-
TaJbHOM MPOCKTUPOBAHUU C MO3ULIMM YJIYUYIIEHUS COOTHOIICHUS 3Haue-
HUW Ka4eCTBa U 3aTPaT PECYpPCOB, KOTOPbIE HEOOXOAUMBI WA JOMYCTUMBI
JUTSL MIX peajiu3aliuu.

Ha ocnoge cnenudukaiyu TpedbOBaHUM JOJKHBI COCTABISATHCS U J10-
KYMEHTHUPOBATHCS TUIaHBI Pa3pabOTKU MPOEKTa, a TAKXKE MeCmuposanus
cucmemul, KOMNJIEKCA NPOZPamm u IKCHIAYAMAUUOHHOU OOKYyMeHma-
yuu. OHa JI0JKHA COJIEPKATh OMKUCAHUE U CIICHAPUU TTOBEJICHUSI CUCTEMBbI
IpU pa3IMYHBIX ycloBUsX. Jletanu nuszaiiHa, COOpKU, TECTUPOBAHUS WIU
yIpaBJeHUs MPOEKTOM, JOKYMEHTUPOBAHHbIE B CIICIM(UKAIIUHU, HE TOIK-
HbI MPOTUBOPEUUTH OTPAaHUUYCHUSIM pa3pabOTKU. Bynyun KOHEUHBIM Xpa-
HUJIMIIEM TPeOOBaHUN K MPOrpaMMHOMY MHPOJYKTY, crieluduKaius Tpe-
OOBaHUM JOJDKHA OBITH SICHOW M MOHSATHOM, YTOOBI Y pa3pabOTYMKOB U 3a-
Ka34YMKOB HE OCTaBAJIOCh HU MaJEUIIINX BO3MOXXHOCTEH JJIsl pa3HOUYTEHUSI.
CocTaB CTaHAAPTU3UPOBAHHBIX XapPaKTEPUCTUK MPOTPAMMHBIX KOMILICK-
COB JIOJDKHBI OBITH OTACIBHBIM, 00s3aTEIbHBIM pa3zeiaoM B OOIICH crie-
nudukanuu TpeOOBaHMM, UTEPAITMOHHO (OPMUPYEMBIMHM Ha ATaNax Ku3-
HEHHOTO IMKJIA U KOHTPOJUPYEMBIMH MPU HCTBITAHUAX MPOrPAMMHOIO
KOMILJIEKCA.

Uto0blI OBUIO JIETKO OTCJICXKHBATH U MOJAUGPUIIMPOBATH COACPKAHUE
JTOKYMEHTOB, KaxJ0€ (PyHKIIMOHAIbHOE TPEOOBAHUE JIOKHO OBIThH MpE/I-
CTaBJIEHO YHUKAJIbHO U HEU3MEHHO. JTO MO3BOJIUT CChUIAThCSA Ha OIpese-
JICHHBIC TPEOOBAHMUSI B 3aIIPOCE HA U3MEHEHUS, B XPOHOJIOTUM U3MEHEHUH,
B TIEPEKPECTHBIX CCHUIKAX WJIM MATPUIIE JUIS MPOCICKUBAHUS peaTnu3aiiu
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TpeboBanuii. [Ipu 3TOM Takke yIpoIaeTcs MHOTOKPAaTHOE HCIOJIb30Ba-
HUE TpeOOBaHMM K MOJIYJISIM U KOMIIOHCHTaM B HECKOJIbKHUX IMPOEKTaXx.
st apdexkTrBHOTO yripaBieHUss U MoAuUKauu TpeOOBaHUMN C ydeToM
CIICHApPUEB W MPOIEAYP UX TECTUPOBAHUS, JOJDKHA HMCIIOJIH30BATHCS TEX-
HOJIOTUSI U1 MHCTPYMEHTApUI ynpaenenus Konguzypayuei KOMNIEKCo8
npozpamm.

JlokymMeHTHpOBaHME TPeOOBAHUU K (DYHKIIMAM U
XapaKTePUCTUKAM KOMILIEKCOB IPOrpaMm

B cocrtaBe TpeOOBaHUI, OPUEHTUPOBAHHBIX HA CJIOKHBIE IPOEKTHI,
OCOOEHHO Ba)KHO MOJIHO U JIETAIbHO PETJIAMEHTUPOBATH HEOOXOAMMBIE
XapaKTEPUCTUKU KOMIUIEKCOB IporpaMm. Vcronb30BaHue npu aganTalyu
B KauecTBEe MCXOJHOT0, MaKCHUMAaJIbHOTO Habopa Mmpoluenyp pa3paboTKu U
cocTaBa TpeOOBaHUM, MO3BOJISIET MPEIOTBPAIATh MPOMYCK HEKOTOPBIX M3
HUX, CYIIECTBEHHBIX ISl Pa3BUTHUS KOHKPETHOTO MNpOeKTa. Pe3ynbrarhbl
KOMILJIEKCHOM pa3pabOTKU TpeOOBaHUU CIEAYET OOKYMEHmMUupoeams u
yuumuvleams, Py MOATOTOBKE U YTBEPKIACHUH 3aKa3UMKOM TEXHHYECKHUX
3alaHuil U crenudpukanuii TpeOOBaHU Ha MPOTrpaMMHBIA KoMIUIeKe. Ta-
Kasi TEXHOJIOTUSI CUCTEMAaTU3UPOBAHHOM, UTEPAIIMOHHON pa3pabOTKHU Tpe-
OOBaHUH K KOMIUJIEKCY IporpaMM MO3BOJsIeT M30€KaTh CIyYalHbIX MPO-
yCKOB, MPOOEIOB M HEOMPEACIICHHOCTE B COCTAaBE M COACPKAHUM YT-
BEPKIAEMBIX 3aKa3YMKOM JIOKYMEHTOB B TEXHUYECKHX 3aJaHUAX U CIIE-
nuuKaImsx.

CrangaptuzupoBanubie B ISO 9126 xapakTepuCTUKU KayecTBa KOM-
IUIEKCOB IPOTPAaMM PA3JIUYAKOTCA IO CTENEHHU BIMSHUS HAa CHCTEMHYIO
3¢ (PEKTUBHOCTH UX TPUMEHEHHUSI IO MPSIMOMY Ha3HauYeHHIO0. Bricive npu-
OpPHUTETHI, €CTECTBEHHO, JOJKHBI TPUCBANBATHCS CBOMCTBAM U aTpulyTam
(GYHKUIMOHAIBHOW MPUTOJHOCTH JJISl JOCTUXKEHUS CHPAmMeUdecKux ue-
Jlell VICTIOJIb30BaHMs MPOTrpaMMHOTO KoMIUiekca. Bee ocTanbHble cTaHaap-
TU3UPOBAHHBIE XaPAKTEPUCTUKH, B TOM WM MHOM CTENEHU, JOJIKHBI CIO-
coOCTBOBaTh OOCCIICUCHUIO MAKMUYECKUX Yeslell BHIOPAHHBIX KOHCTPYK-
TUBHBIX TpeOoBaHuM. Pa3paboTka TpeOOBaHMI K CBOMCTBAM U XapaKTepH-
CTUK KaueCTBa, €CTECTBEHHO, JOJKHA HAUMHATHCA C OINPENEICHUA U JO-
KYMEHTHUPOBAHUS TPYIIIbI MOKA3aTENE, HEMOCPEACTBEHHO OTPa)KaroluX
¢ynkyuonanvryro npuzoonocms. KoMIOHEHTH TpeOOBaHMM (DYHKITHO-
HaJIbHON MNPUTOAHOCTH OYEHb Pa3HOOOpa3Hbl M HUX 1I1€JIECO00pa3HO pac-
OpeleNsaTh Ha 06e uacmu: YHUPUIMPYEMYIO IO CTPYKTYPE U COAECPKAHUIO
JUISL PA3JIMYHBIX IO HA3HAYEHHUIO KOMIUIEKCOB IPOTrpaMM, U YHUKAJIbHYIO —
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HEIMOCPEJACTBEHHO CBSI3aHHYIO CO cnenupuiyeckuMu QyHKIUSAMU U LEISIMU
MPUMEHEHHUS IPOTPAMMHOTO KOMILJIEKCA.

s ¢pynkyuonanvuvix eozmoxcnocmeii (crangapt ISO 9126) cie-
IyeT PEruCTPUPOBATH MPHUOPUTETHI PEaTU3alMU COOTBETCTBYIOIIMX TpeE-
OOBaHUIi, a TAKXE€ YKa3bIBaTh JOKYMEHTHI, IJI¢ JCTAIU3UPOBAHbI OCOOCH-
HOCTH 3THUX CBOWCTB JJI1 KOHKPETHOTO MpoekTa. TpeboBaHUs K XapakTe-
PUCTUKE KOPPEKMHOCMb MOTYT TPEACTABIATHCS B BUJIEC OMHUCAHUS JABYX
OCHOBHBIX CBOWCTB, KOTOPBIM JOJIKHBI COOTBETCTBOBATh BCE MPOTPaMM-
HbIE KOMIIOHEHTHI U KOMIUIEKC B 1iesioM. [lepBoe TpeboBaHHE COCTOUT B
BBITIOJIHEHUU OMPEJICICHHON CTEMEeHU MPOCISKUBAEMOCTH U Bepuduka-
MU CBEPXY BHU3 peaIM3allMu TPeOOBaHUN TEXHUYECKOTO 3aJaHUs MpU
MOCJIE0BATEIIBHON JIETAIM3AlMU ONKMCAHWUN MPOTPAMMHBIX KOMIIOHEHTOB
BIUIOTH JI0 TEKCTOB U OOBEKTHOTO KOJa MOAYJiel mporpamMm. Bropoe Tpe-
OOBaHUE 3aKJIIOYAECTCS B BHIOOPE CTENIEHU M CTPATETUM TTOKPBITHS TECTAMU
TpeOOBaHUMN CTPYKTYPHI M (YHKIIMH MTPOTPAMMHBIX MOJYJIEH M KOMITOHEH-
TOB, JOCTAaTOYHBIX i1 ()YHKIIMOHUPOBAHUS MPOTPAMMHOI0 KOMILIEKCA C
HEOOXO/IMMBIM Kau€CTBOM M TOYHOCTHIO PE3YJbTATOB MPU PEATbHBIX OT-
PaHUYECHUSIX PECYPCOB HA TECTUPOBAHHUE.

JI1s1 OCBOCHUS M IPUMEHEHUSI IITUPOKOr0 cocTaBa (DYHKIIMM, CBOMCTB
U aTpuOyTOB XapaKTEPUCTUK MPHU pa3pabOTKe TpeOOBAHUN U JOKYMEHTOB
K TMPOTPaMMHOMY KOMIUIEKCY HEOOXOIMMBbI KBaTU(UIIMPOBAHHBIE CIIE-
AAJIUCTHl U 3HAYUTEIbHBIA 00heM padoT. II0JIHOCTBIO ATO MOXKET OBITh
PEHTA0ECNIBHO MPU CO3/ITaHUM JIOCTATOYHO KPYIHBIX MPOEKTOB. B aTHX Ciy-
qasix 00cyycoeHue u co2iaco6anue mexicoy 3aKazuukom u papadomuu-
KOM BCETO COCTaBa 0OKyMeHmoe mpebosanuii x GyHKIUIM, CBOMUCTBAM U
pallMOHAIBHBIM 3HAUYEHUSAM aHCAMOJIs XapaKTEPUCTUK KauyeCcTBa, O3BOJIS-
eT u30erath Kak HelenecooOpa3Hoe 3aBbIlICHHE TPEOOBAHUM M UCTIOJIB30-
BaHUS PECYPCOB, TaK U HE OINpPaBJAaHHOE CHUKEHHE TPEOOBAHUMN K OTIEIb-
HBIM XapaKTePUCTUKaM. DTO MOXKET HETaTUBHO OTPaXaThCsl HA (DYHKIIHO-
HaJIBHOM MPUTOJHOCTH MPOTPAMMHOIO KOMIUIEKCA U TEXHUKO-PKOHOMHU-
YECKUX XapaKTEPUCTUKAX BCEro mnpoekrta. [Ipu 3TOM BaXHO Y4YUTHIBATh
OTPaHUYEHHOCTh PECYPCOB MPU BHIOOPE CBOWCTB U 3HAUYCHUN XapaKTepu-
CTUK U HE00X00UMOCMb KOMHPOMUCCOE MEXKIY HUMU BCIEJICTBUE MHO-
TOUUCJICHHBIX CBA3EH U B3aMMOBIIUSIHUM.

Jlokymenmauyur, popmanusyouwyio mpedosanus K CIOKHOMY
IPOrpaMMHOMY KOMIUIEKCY, II€JeCO00pa3Ho JEeTuTh Ha 06e yacmu. 1lep-
BBl JOKYMEHT — CUCHIEMHble mpedosanus, TpeaHa3HAYEH ISl Olpeie-
JICHUS POJIU, HA3HAYEHUS U (PYHKIIMH MPOTPAaMMHOI0 KOMILJIEKCA B COCTa-
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B€ CHUCTEMBI ISl ONpe/IeJICHHON BHEIHENW cpefibl. OH UCTIONB3YyeTCsl, Mpe-
kK7€ BCEro, 3aKa34YMKOM M MEHEIKEPOM — TJIABHBIM KOHCTPYKTOPOM IpHU
OpraHu3aIuy KU3HEHHOTO IMKJIA CJI0KHOTO KOMIUIEKCA MPOTrpaMM. ITOT
JOKYMEHT MOJJICKUT TUIATEILHOMY COTJIACOBAHMIO MEXK]Y 3aKa34MKOM U
pa3pabOTUMKAMU U YHI8EPHCOCHUIO 3aKA3UNKOM TP JHOOBIX U3MEHEHHSIX
TpeOoBaHuii. Bropoii okymMeHT onpenensier 6ojee demanvrvle mpedosa-
HUA K pean3alud KOMILIEKCa mporpamm paspaboruunkamu. Dopmanmnza-
IS ¥ pean3alus dTUX TPpeOOBaHUN MHOTIa YaCTHYHO MOXKET MPOXOIUTh
0e3 00s3aTeIbHOTO COTJIACOBaHUS C 3aKa3UMKOM, HO JIOKYMEHT JOJIKEH
CIIY’KUTb OCHOBOW [JISl IESITEIHLHOCTH BCETO KOJUIEKTHUBA Pa3padOTUUKOB.
TpebGoBanus B 3TUX ABYX JOKYMEHTaX MOTYT HECKOJIBKO IMOBTOPSATHCS, HO
3TO MOXET OBITh YAOOHO, TaK KaK MX OCHOBHBIE MOJIb30BATEIU CYIIECT-
BEHHO Pa3inyaroTcs KBaM(PUKalMeil 1 OTBETCTBEHHOCTHIO 3a YCIIEX MPO-
exta. Huxe npuBoasSTCsS npumepsvt uiadionoe 08yx 0OKyMeHmos, OpUcH-
TUPOBAHHBIX Ha Pa3pabOTKy CIOKHBIX MTPOTPAMMHBIX MPOJTYKTOB BBICOKO-
ro Ka4ecTBa PeajbHOTO BPEMEHH.

JIoKymenm o00ugux cucmemHvlx mpedoGaHuil K npozpammHoMy
KOomnJieKcy OMKEH COJIEPkKaTh CIAEAYOLIUE CBEICHHUS:

e TpeOOBaHMS K HA3HAUCHHUIO U aAPXHUTEKType CHCTEMBI, COACpIKa-
e UASHTU(PUKAINIO U PYHKIIMH OCHOBHBIX KOMIIOHEHTOB CHUCTEMBI, UX
Ha3Ha4YCeHHUE, CTaTyC pa3pabOTKH, anmnapaTHbIe U MPOTPaMMHBIE PECYPCHI;

e TpeOOBaHMS MPOCKTA CUCTEMBbI K (YHKIMSAM MPOTPAMMHOTO KOM-
IJIEKCA, KaK K IEJIOMY B OOIIEH apXUTEKTYpE CUCTEMBI;

e IICJIM, HA3HAYECHHE MPOTrPaMMHOI0 KOMIUIEKCA, MOTPEOHOCTH 3a-
Ka34uKa ¥ MOTSHIIMAILHBIX T0JIb30BaTelel K ero (yHKIHMSIM U XapaKTepH-
CTUKAaM B 3aJJaHHOM CUCTEMHOM Cpelie IPUMEHEHUS,

e pacrnpe/eleHue CUCTEMHBIX TPEOOBAHUN MO OCHOBHBIM (DYyHKIIHO-
HaJIbHBIM KOMITIOHEHTaM MPOrPaMMHOI0 KOMIIJIEKCA C Y4YeTOM TpeboBa-
HUM, KOTOPBIC 00CCIIEYNBAIOT 3a/IaHHBIC XapaKTEPUCTUKU CUCTEMBI;

e TpeOOBaHMS K COBMECTHOMY II€JIOCTHOMY (PYHKIIMOHHUPOBAHUIO
KOMITOHCHTOB, OIMCAHUE W XapaKTEPUCTUKU HX JUHAMHUYECKHX CBs3CH
IPY IPUMEHEHUN KOMIUIEKCa MPOTPaMM;

e TpeOOBaHUs K yHUUKAIMU UHTEPHEHCOB U 0a3bl JTaHHBIX KOM-
MIOHEHTOB KOMILJIEKCA MPOTPaMM;

e TpeOOBaHMs TpACCUPYEMOCTH (QYHKIIMH KOMIIOHEHTOB IPOTrpaMM-
HOTO KOMILJIEKCA K TPEOOBAHUSM MPOEKTa CUCTEMBI;

o crnenudukanuio TpeOOBaHUM K PYyHKIMIM, KaUe€CTBY, HA/IEKHOCTU
1 0€30MaCHOCTH MPOTPAMMHOI0 KOMILJIEKCa;
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e MPOU3BOAHBIE TPEOOBAHUA K KOMIIOHEHTAM IMPOrPAMMHOTO KOM-
IieKca U TpeOoBaHUs K MHTepdelicaM MeXIy CUCTEMHBIMU KOMITOHEHTA-
MU, DJIEMEHTaMU KOH(GUTYpaIMK KOMITJIEKCa MPOrpamMM U armapaTypbl;

e TpeOOBaHUs K MPUMEHEHUIO 0a30BBIX CTAaHAAPTOB U K (HOPMHUPO-
BaHMIO TTPOQUIIS CTAHIAPTOB /IS MPOEKTA MPOTPAMMHOTO KOMILJICKCA.

Jlokymenm Oemanvhvix mpedoBaHuil K KOHKPEHMHOMY RHPOZPAMM-
HOMY KomnJjiekcy JJisi o0ecriedeHusi ero pa3paboTKH, CONMPOBOXKIACHUS U
MOJU(DUKAIIUU JOJKEH COAEPKATh:

- o0mmue TpeboBaHUs K TPOTPAMMHOMY KOMILIECKCY:
® TIepeUYCHh OOBEKTOB BHEIIHEHW Cpellbl MPUMEHEHHS IPOrPaMMHOIO
KOMIUIEKCa (TEXHOJOTMYECKUX OOBEKTOB YIpaBIEHHUA, IMOJpa3jese-
HUW TPEANpUATUS U T.I.), IPU YIPABICHUU KOTOPHIMHU JOJKEH pe-
aThCs TPEOYEMbI KOMIUIEKC (PYHKITMOHATBHBIX 3a71a4;
e TpeOOBaHUsI K ONIEpaIIMOHHON cpefie (DYHKIIMOHUPOBAHUS ITPOTPAMMHOTO
KOMITJICKCa;
e TpeOOBaHMS K COCTAaBY U KA4ECTBY peaiM3alu PyHKIUN U Xapak-
TEPUCTHK MPOTPAMMHOTO KOMILIEKCA;
e pacnpeneneHue GyHKIUNA MEXIy MEPCOHAIOM, MPOTPAMMHBIMU U
TEXHUYECKUMHU CPEJCTBAMHU TMpPU PA3TUYHBIX CHUTYalMSIX PEIICHUS
TpeOdyeMoro KoMIiekca GyHKIIMOHABHBIX 3aJ1ay;
e TpeOOBaHUS K MEPUOJAUYHOCTU U JOMYCTUMOUN MPOIOIKUTEIHHOCTH
pemieHuss GyHKIIMOHAIBHBIX (PparMEHTOB KOMILIEKCA 3a/Jad B peallb-
HOM BPEMCHH;
e TpeOOBaHMS K HAJEKHOCTH W 0OE30MaCHOCTH (DYHKITMOHUPOBAHUS
CHUCTEMBI U TTPOTPAMMHOT0 KOMIIJIEKCA;
e TpeOOBaHUS K MPOU3BOJUTEIBLHOCTH CHUCTEMBI M IPOrPaMMHOIO
KOMILJIEKCA C 33JJaHHBIM Ka4eCTBOM;
e TpecOOBaHMS K BO3MOXXHOCTH aJanTalui (PyHKIIMH KOMIUIEKCa Mpo-
IpaMM K pa3JIMuyHOMN BHEIIIHEH cpejie U yCIOBUSAM ITPUMCHCHHS;
e TpecOOBaHMUS K OPOPMIICHUIO PE3YJbTATOB U JIOKYMEHTOB MPOrpaM-
MHPOBAHUS M TEKCTOB MTPOTPAMMHBIX MOAYJICH U KOMIIOHCHTOB;
- TpeboBaHUS K BXOAHOW MHGOPMAIMKA KOMILIEKCA MPOTPAMM JOJDKHBI
COJIePKAaTh:
® VCTOYHHMKHU MH(POPMAIMH U X UICHTU(PUKATOPHI,
® TiepeyueHb W ONHMCAHHE BXOJHBIX COOOIICHUU (MAECHTU(PUKATOPHI,
(GbOopMBI MPEICTABICHUS, PETJIAMEHT, CPOKH M 9acTOTa TMOCTYIUICHHS
JAHHBIX );
® TICPCUYCHh W OINMHMCAHUE CTPYKTYPHBIX E€IMHHI] WH(POpMAIMK BXOJ-
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HBIX COOOIIEHUI WJIM CCBUIKM Ha JOKYMEHTBI, COJEPKAIUE ITH JaH-
HBIE;
- TpeOOoBaHMS K BBIXOJHON MH(POPMALMK KOMIUIEKCA IPOrPAMM JOKHbI
COJIEpXKAaTh:
® Ha3HAYCHHE U MOTPEOUTETN BBHIXOIHON HH(POpMaIINH;
® [IEPEUCHb U ONMKHCAHUE COACPKAHUS BBIXOHBIX COOOIICHUH;
® pErIaMeHT U NEPUOJUYHOCTh BbIAAUU PE3yJbTUPYIOUIeH HHpopMa-
11Y;
® JIONYCTUMOE BpEMs 3aJ€PKKH OTKIMKA HA PE3YJIbTaThl PEIICHHUS
OIpEJIEIICHHBIX 3a/1a4;
® CTENEHb MOKPHITUS TECTAMU KOMIIOHEHTOB M KOMIUIEKCA MPOTrpaMMm
U JOMYCTUMBIA YPOBEHb MPOSBICHUS AEPEKTOB M OIMMOOK MpPU HX
(YHKIIMOHUPOBAHUY;
- TpeOoBaHMs K HEOOXOIMMBIM pecypcaM Ha pa3pabOTKy, BBOJA B JCHCT-
BUE U oOecrieueHne (PyHKIMOHUPOBAHUS IPU PUMEHEHUH POTPAMMHOTO
KOMILJIEKCa;
- TpeOOBaHMsI, rapaHTUPYIONIUE KAYECTBO MPHUMEHEHHUS MPOTPAMMHOTO
KOMIUIEKCa, 00eCieueHHEe HaIe)KHOCTU U 0€30MMaCHOCTH CUCTEMBI U BHEIII-
HEW Cpelibl;
- 000CHOBaHHME BBIOOpPA ONTUMAJIBLHOIO BapuaHTa TPeOOBAHUI K COAEp-
KAHUIO U MPUOPUTETAM pEANTHM3alUU COBOKYIMHOCTH (PYHKIUI IPOrpaMm-
HOT'O KOMILJIEKCA;
- TpeOOBaHUSI K CTPYKTYpE, COCTaBy KOMIIOHEHTOB M HHTepdencaMm ¢
BHEIIHEN CPEJIOU U TTOJIb30BATEIISIMU;
- TpeboBaHus K 3(PPEKTUBHOCTU pean3aluy BEIOPAHHOTO BapyaHTa Tpe-
OOBaHMN K MPOrpaMMHOMY KOMIUIEKCY IO HMCIOJb30BAHUIO JOCTYITHBIX
BBIYMCIIUTENBHBIX PECYPCOB;
- TpeOOBaHUS K IUIAHY U CPOKAM peaju3aluu TpeOOBaHUN K MPOrpaMM-
HOMY KOMIIJIEKCY;
- TpeOOBaHUS K COCTaBY U COJAEPMAHUIO SKCIUTYyaTallMOHHOM M TEXHOJIO-
TMYECKON JOKYMEHTAMUA HAa MPOTPAMMHBIN KOMIUIEKC, JOCTATOYHOU IS
€ro NpUMEHEHMsI, COMTPOBOXKIEHUS U MOIUPUKALIUN;
- TpeOOBaHMS K METO/IaM U MPOrpaMMe MCHBITAHUMN, IPUEMKH CUCTEMBI U
IPOrPaMMHOI0 KOMILJIEKCA 3aKa3UYUKOM;
- TpeOOBaHUs K CpelCcTBaM OOyYEHHS U YPOBHIO KBATU(PUKAIIMKN CIIEIHa-
JUCTOB — MOJIb30BATEIIEH MPOTPAMMHOTO IPOIYKTA.
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Jekuun 1.6

ITAJIOHBI TUIIOB TECTOB U UBMEHEHUA
TPEBOBAHUH K KOMILJIEKCAM ITIPOI'PAMM

(I)OpMaﬂI/I3aIII/IH ITAJOHOB THIIOB TECTOB
MMPpOrpaMmMHOr0o KOMIJICKCAa 1 KOMIIOHCHTOB

Oodvekmamu mecmupoeanusa najee PacCMaTPUBAKOTCA CIIOKHBIE
KOMIUIEKCHI TIPOTPaMM JJIsl CUCTEM 00pabOTKKM MH(pOpMAIlUU U yIIpaBlie-
HUs, pa3padaTbiBa€Mble OPraHU30BAaHHBIMU KOJIJIEKTUBAMHU (KOMaHIaMU)
KBATM(UIUPOBAHHBIX CIEIUATMCTAMH Pa3HbIX KaTErOpud. Imanonst 014
mecmupoeanus BKIIOYAIOT MPOLIECCHl U OOBEKThI, KOTOPHIE OMPEAEIISIOT
CBOMCTBA, XapaKTEPUCTUKHU U KAYECTBO KOMIIOHEHTOB U KOMILIEKCOB IMPO-
rpamm. Peanuzanusi TeCTUpOBaHUS MOKET MPOU3BOJUTHCS PA3HBIMU Me-
TOJAAMU U HE3A8UCUMbBIMU CREUUAIUCMAMU — TIPOTPAMMUCTAMU, WHTE-
rpaToOpamMu U TECTUPOBIIUKAMHU, YTO TTO3BOJISIET UCTIOJIb30BAThH PE3YIbTATHI
UX JEATEIBbHOCTU NJI1 CPAaBHEHUSI OJHUX U TEX K€ OMUCAHUU Mporpamw,
MPEJCTABICHHBIX Ha SA3bIKaX MPOrpaMMHUPOBAHUS U Ha SI3bIKAX ORUCAHUA
IMAIOHOE — MECHI08.

[lepBruHOE OMMCaHKE U peau3alus MPOrpaMMHBIX KOMIIOHEHTOB, a
TAKXKE MblUtleHUe UX pa3padomuurkos (npozpammucmos) OCyuiecTBIIs-
€TCSl Ha OCHOBE TpeOOBaHUMU, (PYHKIIMN, XapaKTEPUCTUK CTPYKTYPHI U HUC-
noyHeHus: mporpaMm. OHO CYILIECTBEHHO OmMJINYAEmca Om npeocmaeiie-
HUII U Memo008 ONUCAHUIL MeX XHce (QYHKUUI KOMNAeKca npozpamm
mecmuposuiuKamu — CO31aTeIIsIMU  CLICHAPHUEB, MIPOLIECCOB U TUIIOB IMa-
J10H06 TecTupoBaHua. OHU aKUEHTHPYIOT CBOKO AEATEIIBHOCTh HAa KOH-
KPETHBIX TMpoleaypax MNPOBEPKU (PYHKIIMOHUPOBAHMS, BO3MOYKHBIX pe-
3yJbTaTax W B3aUMOJCHCTBUHA KOMIIOHEHTOB KOMIUIEKCA MpOrpamMm. ITO
MO3BOJISIET BBISBIATH E(PEKTHI U MOBBIIIATH KAYECTBO MyTEM COIOCTaBIIE-
HUS IByX METOJIOB U PE3yJIbTATOB ONMUCAHUS 0OHUX U mex xHce QYHKIUN U
XapaKTEePUCTUK MPOrpaMM 3a CUYET TOr0, UTO Majia BEPOATHOCTh OJIMHAKO-
BbIX OIIMOOK B CIEHApPHUAX U peaju3alusix TECTOB U B OMHCAHUAX TPeOO-
BaHUU K QYHKIUSAM U XapaKTEPUCTUKAM ITPOTPaMM.
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CoBOKyNHOCTH TpeOOBaHUI U OMHCAHUN TUIIOB TECTOB MOTYT IpHU-
MEHSTBCA KaK IMAI0Hbl U 6mOpas aoeKeamuas Gopma onucanuil
GyuKyuil u xapakmepucmuk KOMn1eKco8 u KOMHOHEHNO8 NPOZPAMM.
Jliis oGecrieueHust BRICOKOTO KauyecTBa MPOTPAMMHBIX KOMILJIEKCOB U KOM-
MOHEHTOB CTPATETHIO CO3J]aHUsI TECTOB PA3IUYHbBIX TUIIOB I€JI€CO00pPaA3HO
CTPOUTb, OCHOBBIBAACL HA MPEOOCAHUAX K (YHKUUAM U XaApaKmepu-
cmukam KOMIUIEKCOB mporpamM (cMm. puc. 1.2). Ilpu pa3paboTke ClIoxkK-
HBIX KOMIIJIEKCOB MPOrpaMM HEOOXOJIUMO MMETh MPHUTOHBIC IS TIPUME-
HEHUS TECTUPOBAHUS IMATIOHBL — MPEOOBAHUA U/UIAU CUCHAPUU UCNHOJIb-
306aHusn yHKUuii TPOTPAMMHBIX KOMIIOHCHTOB M KOMIUIEKca. Takas
BTOpas (hopMa OMUCAHUKM COJEPIKAHUS MPOTPaMM JOJDKHA CIYKHUTh IS
CKBO3HOHM BepuduKaiuu crnenudukanuii TpeOOBaHUM K TeCTaM CBEPXY
BHU3, a TAKXK€ CaMH MOJIBEprarbcsi BepuUKalu Ha KOPPEKTHOCTh COOT-
BETCTBHUSI UCXOJIHBIM TPEOOBAaHUSAM K KOMIIOHEHTaM IPOTPaMM Pa3HOTO
YpOBHS.

s obecrieuenust 3QpGHEeKTUBHOCTH 3aTpaT PECYpCOB HA TECTHUPOBA-
HUE KOMIIOHEHTOB U KOMIIJIEKCOB OHO JIOJDKHO OBITh MHTETPUPOBAHO KaK
MO>XHO PaHbIlle C OCHOBHBIMH MPOIIECCAMHU MPOSKTUPOBAHUS, pa3pabOTKu
U COMPOBOXCHHUS B XU3HECHHOM ITHKJIE ITPOTPaMMHBIX KOMILIEKCOB. 1o
CYIIIECTBY, TpeOOBaHUS K MPOTPAMMHOMY KOMIIOHEHTY M TECThI JJIS MPO-
BEPKHU UX QJICKBATHOCTH W TIOJIHOTHI OMPAXCAOM 0OUH U MOMm yce 00b-
exkm, HO B pa3Hoil popme. [ToaTOMY CIIOKHOCTH TIPEICTABUTEILHOTO OIIH-
CaHUsl TECTOB COUBMEPUMA CO CIONKHOCTHIO OMUCAHUS MOJTHOM COBOKYTI-
HOCTH TpeOoBaHUM K (QYHKIUSAM M XapaKTEPUCTHUKAM COOTBETCTBYIOIIETO
IPOrpaMMHOT0 KOMITOHEHTA. BclieIcTBHE 3TOTO TPYAOEMKOCTh M JPYTHe
pecypchl st pa3paboTKH aJIeKBATHBIX TECTOB O0AMCHbL COOMBEHICMEO-
éamwv pecypcam u mpyooemKocmu 1pyu CO3IaHUH U PeaTnu3alui KOPPEKT-
HBIX TpeOOBaHMM, OMPESTISIONINX MOJHOCTHIO TPOTPAMMHBI KOMITOHEHT.
OpHako Ha TPaKTHKE OOBIYHO 3TO HE YYMTHIBACTCS, U BBIACIISIEMbIC Ha
TECTUPOBAHKUE PECYpPChl OKA3bIBAIOTCSl 3HAUMTEIHLHO MEHBIINE M HEIOCTa-
TOYHBIMH JIJIS1 TIOJTHOIICHHOTO TECTUPOBAHUS TPEOOBAHUN K KOMIIOHEHTaM
IporpamMM, 4TO OMPEAEIAeT UX HE MOJHOE COOTBETCTBUE TPEOOBAHUIM U
HEJ0CTaTOYHOE KauyeCTBO.

Jlist oGecrieueHrs BHICOKOTO KayecTBa IMPOrPaMMHOI0 KOMILJIEKCa |
KOMITOHEHTA MapajuieIbHO C gepuukayueii mpedosanuil N pa3padoTKoON
KOPPEKTHUPOBOK CJIEAYET pa3pabdaThiBaTh U BepUPHUIIMPOBATh cneuuguxa-
Uuu u CUeHapuu mecmoe, OTPAXKAIIINE METOJbl U KOHKPETHBIE TMPOIIe-
Typbl IPOBEPKH peau3aiii dTUX TpeOoBanuii. TecToBble cnierupuKanuu
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MOTYT UCIIOJIb30BaThCS ISl MPOBEPKHU COTJIACOBAHHOCTU, BHYTPEHHEU He-
MPOTUBOPEUYMBOCTHU U MOJHOTHI peain3aiuu TpeOoBaHUl 0€3 UCIIOTHECHUS
nporpamM. JlJis Kaxaoro TpeOoBaHUS K (PYHKIUSIM MPOrPAMMHOTO KOM-
mekca (KOMIIOHEHTA), €ro apXUTEKType JNOJKHA ObITh pa3paOoTaHa CIie-
nudukanua TpeOboBaHUN K TecTaMm, 00eCIieunBaroias MPoOBEPKY KOPPEKT-
HOCTH, aJIEKBATHOCTH ¥ BO3MO>KHOCTH B IMOCIEIYIOIIEM pEeain30BaTh TEC-
TUPOBAaHWE HAa COOTBETCTBUE ATOMY ASTajoHy. Takas B3auMHasi IPOBEpPKa
KOPPEKTUPOBOK (DYHKIIUNA KOMILIEKCOB (KOMIIOHEHTOB), OTPaKCHHBIX B
TpeOOBaHUSAX U B CHElU(PUKALMIX TECTOB, 00€CTICUMBACT MOBBIIIIEHNUE UX
KauecTBa, COKpalieHue J1eeKkToB, OMMOOK, HEOJHO3HAYHOCTEH U TIPOTHU-
BOpeunii — puc. 1.8.

Tecmoegwtii Imanon KaKk npodyKm TOMOTAeT OPraHU30BaTh U CKOOP-
JUHUPOBATb YCUJIMSI COTPYJIHHUKOB, pa3padaThIBAIOIIUX U TECTUPYIOIIMX
IpOrpamMMHBIN KoMILieke. OTHAKO MHOTHE TECTOBBIE ATAJIOHbI HE OTPAHU-
YUBAIOTCS 3TOM MCKIIFOYMTENIBHO BAXXHOW 3amader. dopmar, CTpyKTypa U
YPOBEHb JICTANIM3AIMH TOJI00OHBIX ATAJIOHOB THUIIOB TECTOB OMPEICISIOTCS HE
TOJIBKO COOOpakeHUAMHU 3P(PEKTUBHOCTH TECTUPOBAHUS, HO U HOPMaMHU,
onpenensieMbiMu crienudukauen. Ecnu pa3pabaTeiBaeTCsi MpOrpaMMHBIN
MPOAYKT J1JI1 BOGHHBIX CUCTEM, TO 0053aTE€JIbHO JOJKHBI TTOCTABISATHCS TEC-
TOBBIE ATAJIOHBI 3aKa3YMKY U COOTBETCTBYIONIME UX crenudukaimu. To xe
CaMO€ KacaeTcs U MPOTPAMMHBIX KOMIUIEKCOB ISl MEIUIIMHBI. Kax bl u3
ATAJOHOB CIYXKHUT JJIS MOWCKa omUOOK. OJHAKO BaKHO MOHUMATh, YTO
JaXe €CIM BpeMsi, 3aTPAau€HHOE Ha €ro pa3padOTKy, MOIJIO Obl OBITH C
OoJbIIel TTPOU3BOIUTEIBHOCTHIO UCIIOJIB30BAHO JJIs aHAIM3a M TECTUPOBA-
HUS TIPOrpaMMbl, BCE PaBHO MPHUJETCS BbIACPkKaTh CTaHIAPTHl M HAIMKCATH
TECTOBBIM TUIAH U ITAJIOHBI, MOJHOCTHIO COOTBETCTBYIOIIUE TPEOOBAHUSIM
3aKa3uMKa WM PEryJUpYIOIe opraHnu3aly Ha KOMIUIEKC TPOorpamM.

Tecmoegwlit Imanon KaK UHCMPYMEHmM COJCPKUTCS B TpeOOBaHUAX
O(pUIHUATIBHBIX CTAaHJAPTOB JJIS IUIAHOB TECTUPOBaHUs, Takux kak ANSI/
IEEE 829. Ot10 nenpiii KOMIUIEKC TpeOOBaHUH K CrieU(pUKAIIUN TECTOBBIX
ATAJIOHOB, CHEUU(PUKAIMKU JJISI CaMUX TECTOB, >KypHajgaM TECTUPOBAHUA,
pa3HooOpa3HbIM UACHTU(DUKATOPaM, K clieliM(pUKaIMU 1Ji1 TECTOBOM Mpo-
HeAyphl, crienudukanusM BBOJA/BBIBO/A, a TaKXKe CICHHUAIbHBIC IMPOIIE-
ITypHbIE TpeOOBaHUS, 3aBUCUMOCTH MEX/y TECTaMH, KaJeHIAPHBIN ILJIaH,
OTNMCAHUE pacrlpeeeHus: padoT MEXKIy MNEPCOHATIOM, KPUTEPUHU TIPUOCTA-
HOBKHU U BO30OHOBIICHHS] TECTUPOBAHUAL.
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Imanonsl munoe mecmog U U3MeHeHUus mpedosanuil K
KOMRIEKCam npozpamm O0aMHCHbL 6KAI0UAMb:
- (opManu3alMoo ATAJIOHOB THUIIOB TECTOB NPOTrPaMMHOIO
KOMILJIEKCA U KOMIIOHEHTOB:
® [POrpaMMHbIE «OPaKyJIbl» — He(pOpMaIbHbIC 3HAHUS U MPEI-
CTaBJICHUN TECTUPOBILIMKOB HA OCHOBE OIIbITA;
® MOJIEJIM IOTOKOB YIPABJICHUS U MOTOKOB JaHHBIX B MOIYJISIX,
KOMIIOHEHTaX U KOMIIJIEKCE IIPOrpamm;
® peaJibHbIE OOBEKTHI BHEIIHEN CPEIbl U CUCTEMBI, SBIIAIOIINECS
WMCTOYHUKAMU U TIOTPEOUTESIMU HH(POPMAIIHH;
® CIEHapHUH U HAOOPHI TECTOB OT UMUTATOPOB HA OCHOBE aTTE-
CTOBAHHBIX MOJEJICH BHEITHEN CPEbL;
® [IPOrpaMMHBIE MOJIEJIH TMHAMUYECKIX 00bEKTOB BHEIIHEH
Cpellbl, ICTOYHUKHU U TOTPeOUTENN HHPOPMAIIMH KOMILIEKCA
IIpOrpamm;
- (hopMaITM3aLMIO JOKYMEHTOB KaK 3TaJIOHOB TECTOB KOMILJIEKCOB MPO-
rpaMm:
® DKCIUTyaTal[MOHHAs JOKYMEHTALUA KaK dTaJlOHbI TECTOB;
® TEXHOJIOTUYECKAsL JOKYMEHTALUS KaK 3TAJIOHbI TECTOB;
® COBEpLICHCTBOBAaHUE, KOHTPOJIb aJJI€KBATHOCTU U Ka4eCTBA
ATaJIOHHBIX TECTOBBIX JIOKYMEHTOB IIPU YIIPABJICHUH MPOECKTOM;
® KOHTpPOJIb, 00ECIIEYEHNE U TAPAHTUPOBAHHOE COXPAaHEHUE JI0-
KYMEHTAIIUY;
- yOpaBiieHHE U3MEHEHUSAMH TPEeOOBaHUIN K KOMILJIEKCAM IpO-
rpaMM:
¢ KBaTM(DUKAIMIO BUIOB U MPUYNH U3MEHEHUS TPEOOBAHUH K
KOMILJIEKCaM MPOrpaMm;
® OLICHKHA CTOUMMOCTH U3MEHEHUS KOMILJIEKCOB IIPOrpaMM;
® IUJIAHUPOBAHUE U YTBEPKJICHUE U3MEHEHUHN TPeOOBaHUMN K
KOMILJIEKCaM IPOrpaMm;
- OpraHu3alMIo U3MEHEHUH U COMPOBOXKIEHUS TPEOOBAHUM K KOM-
IJIEKCaM IPOrpaMM:
® CTpaTEeruio CONMPOBOXKACHUS U3MEHECHUI TpeOOBaHUI K KOM-
IJIEKCaM MPOrpaMM;
® TMOATOTOBKY U CHEHU(PHUIIMPOBAHNE U3MEHEHHI TpeOOBaHU K
KOMILJIEKCaM IPOrpaMm;
® OIIPEIEIICHUE PECYPCOB U COCTaBA CIEUUAIMCTOB JUIsl peAJIt-
321U U3MEHEHUN TpeOOBAHUI K KOMIUIEKCAM MTPOrpamM.

Puc. 1.8



Jexyus 1.6. Omanonvl munog mecmos u usMeHeHuss mpeoosaHull... 147

Crneuudukanuy TECTOB JOJDKHBI 00€CHeurBaTh JOMOJHUTEIIbHBIN
KOHTPOJIb KOPPEKTHOCTH crHelnuuKanuii TpeOOBaHU K (QPYyHKIUSIM U Be-
pudUKano B3aUMOJEHCTBUSI KOMIIOHEHTOB Ha COOTBETCTBYIOIIEM YPOB-
HE ONMHUCaHUs KOMIUIEKca mporpamM. PazpaboTka crienudukaiuii TeCTOB
(?Ta0HOB) Ha OCHOBE crnenuduKauii TpedoBaHu, co31aeT 0a3y s 00-
Hapy>KCHHS, KaKkue TPeOOBaHUS HE TECTUPOBAIUCH WM MPUHIUIHUAIBHO
HE MOT'YT OBITh TPOBEPEHBI TECTUPOBaHUEM. TakuMm oOpaszoM, eepugpuka-
yusa cneyudurkayuil mpedosanuii mecmog K PyHKIUSIM U XapaKTEpH-
CTUKaM MPOTPAMMHBIX KOMIIOHEHTOB MOTYT UCIIOJIb30BaThCS C 08YMA Ue-
AAMU:

e ISl pa3paOOTKU U MPOBEPKHU MPOrpaMm U UHTEP(DEICOB B3aMO-
JEUCTBUS MPOTPAMMHBIX KOMIIOHEHTOB pPa3HbIX YPOBHEH B KOMILICKCE
porpamm;

e ISl CO3JaHUs TPEOOBAHUN K CKOOPAMHUPOBAHHOMY KOMILIEKCY
TECTOB JJISI TPOBEPKH COBOKYIMHOCTU KOMIIOHEHTOB, O00€CTICUMBAOIINX
B3aMMHYIO MPOBEPKY pean3aluu crenudukanuii TpeOOBaHUN KOMILICK-
COM IIPOTpaMM.

Tecmuposanue 6cezoa npeononazaem KOMHPOMUCC MEXIY Orpa-
HUYCHHBIMU pecypcaM W 3aJJaHHBIMU CpPOKaMU, C OJHON CTOPOHBI, U
MPAKTUYECKU HEOTPAHUYEHHBIMU TPECOOBAHUSIMU K KAa4E€CTBY PE3YyJIbTATOB
TECTUPOBAHUS U MPOrPaMMHBIX KOMIIOHEHTOB, C JIpyroil. Quenka cmou-
Mocmu u 3ampam, a TaKXKe Ipyrue U3MEpEeHus MpPOLECCOB, CBSI3aHHBIX C
OIIEHKOU pecypcoB, HECOOXOIUMBIX JJIsI TECTUPOBAHMS, KaK U OIIEHKA IKO-
HOMUYecKou Ihhekmuenocmu mecmupoeanHus HA PA3HBIX OdTANax U
YPOBHSX, OCHOBBIBAETCS Ha MPAKTHUKAaX MEHEKMEHTA MPOEKTOB M HC-
MOJIB3YETCS ISl OLICHKU W YJIYUYIIEHHS Mpollecca TeCTUpOBaHUsA. Pa3Hbie
ATAJOHbI, KOHIIENIIMU U MOJEIN TECTUPOBaHUS TPEOYIOT pa3HbIX 3aTpar
0 BPEMEHU M HEOOXOIUMBIM pecypcaM. YUeT COOTBETCTBUS MEXIY
CTOMMOCTBIO WUJIM 3aTpaTaMu, HEOOXOIUMBIMU JJISl TOT'O WJIM UHOT'O METOAA
U 3(pOEKTUBHOCTH ITAJTOHOB TECTUPOBAHMS SIBISETCS 00sA3aTEIbHOM dYa-
CTBIO COBPEMEHHOTI'O YIPABJICHUS MPOCKTAMH MPOTPAMMHBIX KOMILJICKCOB.

B 3aBucumocTtu oT pasmepa, CI0KHOCTH M Ha3HAYEHUSI KOMILICKCA
nporpamMMm JJisi TECTUPOBAHUSI MOTYT IIPUMEHSTHCS pa3IMUHbIC TUIIBI 2Mma-
JIOH08, 00ECTICUMBAIOIINX OOHAPYKEHUE U YCTPAHEHHE N€PEKTOB U OLIU-
00K (cMm. puc. 1.2):

- UEJOCTHBIA Komnaexkc mpebosanuit kK (GyHKIUSAM, XapaKTEPUCTUKaM,
aApXUTEKTYpPE M KAa4ECTBY TECTOB, aJICKBATHO OTPAXAIOIIUX W MOKPHIBAO-
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[IUX TOJHBIA HAbdOp mpedosanull 3aKa3urKa WM MPOrpaMMHOTO MEHE/I-
Kepa MPoeKTa K MPOrpaMMHBIM KOMIIOHEHTAM U KOMILIIEKCY;
- UCXOJIHbIE OOBEKTHI U MPOIIECCHI, KOTOPHIM JOJKHBI COOTBETCTBOBATH
THUIIbI TECTOB, UCIIOJIB3YEMBIX 7151 BHIBJICHUS AE(EKTOB U OIIUOOK:

® npozpammusle «Opakyivly — HeopMaIbHbIe 3HAHUS U MPEACTABIIEC-

HUW TECTUPOBIIMKOB HA OCHOBE OIbITA CO3/IaHUS MPEAIISCTBOBABIINX

AQHAJIOTMYHBIX KOMIIOHEHTOB U KOMIIJIEKCOB MPOTrpaMM B peain30BaH-

HBIX MIPOEKTAX WM CIECIHAIbHBIX UMUTAIIMOHHBIX MPOrpaMMax M Ipa-

BUJIa UX (popMUPOBaAHMUS;

® MOJEIHU HOMOKOE YNPAGIeHUA U NOMOKO8 OAHHBIX, OTPAKAIOIINE

MPOIIECCHI TTOCEI0BATEIHbHON 00pab0TKM MHGOPMALIMM B KOMITIOHEH-

Tax ¥ KOMILJIEKCE MPOrpaMMm;

® peanbHble 00BEKMbl 6HEUWIHEl cpeNibl U CUCTEMBI, SBJISIOIINECS UC-

TOYHUKAMH M TOTPEOUTENIMU HMHPOPMALMKU NPU NMPUMEHEHUU KOM-

IJIEKCA MPOrPaAMM;

® cuyenapuu, npoyedypsl U JAHHBIE OT UMHUTATOPOB JUHAMHYECKUX

TECTOB HA OCHOBE aTTECTOBAHHBIX MOJEIIEU BHEIIHEN CPEIBL;

® npocpammusie mooeau (QYHKUUOHUPOBAHUA OUHAMUUECKUX 00b-
€KMmo6 BHEUIHEW CpeJlbl, OTPAXaIoIINe UCTOYHUKUA U TOTpeOUTENeH HH-
(dopmanuy KOMIUIEKCA TPOTPaMM;

® KomnjieKmusl OOKyMeHmayuu, OTPaKarlleil Bce CBOMCTBA, (PYyHK-

MU, XApPAKTEPUCTUKU U KAYECTBO KOMIIOHEHTOB M KOMILJIEKCA Ipo-

rpaMM, OXBAaY€HHBIN TJIyOOKHUM, NETaTbHBIM APXUBUPOBAHUEM U KOH-

guzypayuonnvim ynpaeienuem VCXOAHBIX, MPOMEXKYTOUHBIX U OT-

YETHBIX JOKYMEHTOBR:

® JIKChIAyamauuoHHas O0OKymMeHmauusa s TOJIb30BaTesel, obecre-

YuBaloias KBaau(UIIMPOBAHHOE MPUMEHEHUE KOMIUIEKCA MpOorpaMm

10 Ha3HAYEHHUIO;

® mMexHOo102uuecKan 0OKymMenmayus, oTpaxxamoniasi apXuTeKTypy, co-

Jep)KaHue KOMIIOHEHTOB M CBOMCTBA KOMILIEKCa, OOecreYrBaroIias

BO3MOKHOCTh UX MOAU(DUKAIIUU U PA3BUTHA.

[IpencraBieHrue TECTOB MPOrPAaMMHBIX KOMIIOHEHTOB U KOMILJIEKCOB

Ha 0a3e JOCTOBEPHBIX M MOJHBIX K HUM TpeOOBaHMM, MpearonaraeT mc-
MOJIb30BAHUE TPYAOEMKHUX MPOIecCCOB (OPMUPOBAHUS TAKUX HMCXOIHBIX
ATAJOHOB. JTO MOXET ObITh HEOOXOJUMO MPHU pa3pabOTKe MPOrPaMMHBIX
KOMIIOHEHTOB JIJIi CJIOKHBIX KOMIUIEKCOB MpPOTpaMM C TpeOOBaHUSIMU
oOecrieueHs] U TapaHTUPOBAHUS BBICOKOTO KauecTBa, HAJIEKHOCTU M
0e30nmacHOCTH (DYHKIMOHUPOBAHUS KPUTHYECKUX cucTeM. B Ooisee mpo-
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CTBIX MPOEKTaxX IIUPOKO MpHUMEHSETCS Oojiee dKOHOMHUYHBINA, Moy dop-
MaJbHBIH MeTo ] (OPMHUPOBAHUS TECTOB U BBIMOJHEHUS TECTUPOBAHUS Ha
OCHOBE IPUMEHEHHUSI TIOHITHUS TECTOBBIN «OPaKyJ».

Tecmoswlii «opakyny — mun IMAaI0H08 MECcmOo I TIPEJICKa3aHus U
OLICHKH KOPPEKTHOCTH TIOBEACHUSI MOYJISI WIM TPOTrPaMMHOTO KOMIIOHEHTa,
NpeHA3HAYCHHBINA U1l TECTUPOBAHUSI B OIPEACICHHBIX ycioBusx. [Ipemrmona-
raercsi, YTo TECTUPOBILMK Oarojapsi JJMYHOMY OIBITY M KBAIU(UKALIUK 3HACT,
WM UMEET KOHKYPHUPYIOIIYIO, ICUCTBYIONIYIO WM MPEAIISCTBYIONTYIO BEP-
CHIO POTPaMMBI, KOTOPasi MOKET UMUTHPOBATh OCHOBHBIE BapUAHTHI KOP-
PEKTHOI'O MOBEACHUSI HOBOM MPOrpaMMBbl, MPEIHA3HAYCHHOW 1J11 TECTUPO-
BaHMS. TeCTUPOBIIUKY JOBEPSCTCS MPUHITHE PEIICHUS O TOM, SIBIISCTCS JIU
cooO1ieHrne 00 omuoOKe MPU UCIIOJTHEHUU TTPOTrpaMMBbl JOCTOBEPHBIM U €€
HE0O0X0MMO KOPPEKTHPOBATh. BONIBIIMHCTBO METOIOB UCCIIEA0OBATEIIbCKO-
IO TECTUPOBAHUSI TTPOTPAMMHBIX KOMIIOHEHTOB OIUPACTCS B OMpeAeTICHHON
CTEMEeH! Ha TOJXObl, B KOTOPBIX B KAYECTBE «OPaKyJia» BBICTYMAET TECTH-
POBIIIKK, XOTS OIBIT TAKOTO TECTUPOBAHUS BKIIFOYAET B CEOsl TAK)KE MPUME-
HEHHUE B KAYECTBE «OPAKYJIOB» PE3YJIbTATOB (DYHKIIMOHUPOBAHUS TIPEIIIECT-
BYIOITUX aHAJIOTMYHBIX WK «ITHJIOTHBIX» MOJIEIEH.

Korma nokyMeHTHpyeTCs CHCTeMa TeCTOB, TO OOBIYHO MBITAIOTCS TOY-
HO ONHUCBLIBATH MPEACTOsIIee TecTUpoBaHue. Jlaxke TOUHBIA «OpaKky» He
BCETJ]a MOXET paccKa3aTh BCE, UTO JKEJIATEIbHO 3HATHh O MOBEACHUU TEC-
TUPYEMOU IIpOrpaMMbl. DTO OTHOCHUTCS K TECTOBBIM CIICHAPHUSAM, HAUUHAS C
HCCIICJIOBATEIILCKUX TPENONIOKEHUN U KOHYAs HAIMCAHHBIMH C TTOMOIIIBIO
JETAJIbHBIX CLIEHAPUEB MOCIEA0BATEILHOCTEN ACHUCTBHUI B TecTax (CKpHII-
TOB). TecToBbIe ClieHapuH, 3a(UKCHPOBAHHBIC B CKPHUIITAX, OMPEICIISAIOT
JCUCTBUS, JaHHBIC W OXKUJAEMbIC PE3yJIbTaThl ¢ HEKOTOPOU HEOIPECIICH-
HOCThIO. HeomnpeneneHHOCTh «opaKkyJiia» — 3To, 0€3yCIIOBHO, HEXKeNaTelb-
HOE CBOMCTBO IMPHU OMPEICIICHHN COOTBETCTBUS TPEOOBAHUSAM WU PUCKOB
KadyecTBa. B oTianMuMe OT HUX, OJJHO3HAYHBIC ATAJIOHBI (TPEOOBaHUS) TEC-
TUPOBAHUS MOIACPKUBAIOT BOCIPOU3BOJUMBIE TECTHI, UYTO BAXHO JIs
PErPECCHOHHOTO TECTUPOBAHHUS, OHH TIO3BOJISIOT CACIATh HHTEPIPETAITUIO
pPEe3yIbTaTOB TECTUPOBAHUS MEHEE 3aBHCUMBIMH OT 4YeJIOBEKa, BBITIOJ-
HSIOIIETO TEeCThl. X MOXKHO KOHTPOJMPOBaTh, a APYTHE CHEIUATUCTHI
MOTYT M3y4YUTh CPEJCTBA TECTUPOBAHMS U TMOHATH, YTO U KaK OBLIO TOJ-
BEPrHYTO TECTUPOBAHUIO.

Crnenyromue (GpakTopbl, KOTOpbIE CIIOCOOCTBYIOT TMOBBIIICHUIO Kaue-
CTBa, YBEIIMYEHUIO 00bEMOB JOKYMEHTAIIUU U CJI0KHOCTH TECTOB, IIEJIECO-
00pa3HO YYHUTHIBATH MPU TECTUPOBAHUU 10 METOIY «OPAKYJIOBY:
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e MO3l YEJIOBEKa CIOCOOEH 00padaThiBaTh OJHOBPEMEHHO TOJBKO
KOHEYHOE YHCJIO 3JIEMEHTOB MH(OPMAIIMHU, TOITOMY IMOPSAIOK, BpeMs U
JAHHBIE JTOJDKHBI OBITh YETKO OPraHU30BaHbI MPU TECTUPOBAHUU, TPEOYIOT
MCYEPIBIBAIOIIETO JTOKYMEHTUPOBAHUS, YTOOBI yOEAUTHCSA, UYTO HY>KHbBIC
COOBITHSI B CUCTEME MPOUCXOIAT B HY)KHOE BPEMS;

e TECTOBBIC CIIEHAPUHU U MPOIEIYPhI, KOTOPHIE HAXOASITCS B TOJIOBE
TOJBKO y OJHOTO YEJIOBEKa, MOPOKIAIOT OPTaHU3AIMOHHBIN PUCK U PUCK
yIpaBJICHUS JJIs BCEU IPYIIBI TECTUPOBAHUS KOMITJIEKCA MPOTPaMM;

e MOTPEeOHOCTH B PETPECCUOHHOM TECTHUPOBAHUU M MOCIEIOBATEIb-
HOI BOCITPOM3BOJIMMOCTH TECTOB;

e TMOTPEOHOCTH B (pOpMaU3aAlMKM U CTaHJAPTHU3AIMU TPOIEcca TeC-
TUPOBAHUA U JOKYMEHTALIMM HAa MPOrpaMMHBIE KOMIIOHEHTHI U KOMILICK-
CBI;

e YPOBEHb PHUCKA — CHUCTEMBl C TOBBIIMICHHBIMU TPEOOBAHUSIMHU K
0€30MacHOCTH W C OCOOBIM II€JIEBHIM Ha3HAYCHHEM JIOJDKHBI PaboTaTh
OYCHb TOYHO IPH KAKJIOM HCIOJIb30BAaHUH POTPAMM;

e JKECTKHE BPEMEHHBIE PAMKH JJIs BBITIOJIHCHUS TECTOB KOMIIOHCHTOB
B KOMIUJIEKCaX PEaIbHOTO BPEMEHHU;

e HEOOXOJMMOCTHh PYKOBOJHUTH HEOIBITHBIMU TECTUPOBIIUKAMU U
JIETUTHCS 3HAHUSMHU — HEJOCTATOYHO KBaJU(UIIMPOBAHHBIE CIEIHAIIN-
CTBI NP yYaCTHUU B TECTUPOBAHUM CHCTEMBI, MOTYT BHECTH CBOIO HEra-
TUBHYIO JICTITY B IIPOIIECC TECTUPOBAHUS CIIOKHBIX KPUTHUECKHUX CHCTEM.

Tecmosoe nokpvimue — >T0 0TOOpaXE€HHE MPOCTPAHCTBA BAPbUPO-
BaHMs TECTOB HAa HEKOTOPYIO COBOKYITHOCTH STaJOHOB K (DYHKIIUAM M Xa-
pPaKTepUCTHKAM IIporpaMM, IpeAHA3HAYCHHBIX JJIs1 TecTupoBaHus. Ilo-
KPBITHE MOXXHO OTpa)kaThb € HOMOW{bI0 MAmMpPuuysl, TAC 1O OIHOU OCHU
IPEACTaBICHBI TECTOBBIC IMAIOHHbIE CUEeHapuu, a 1O APYroil mpedye-
Mble (yHKyuu, XapaKTepUCTUKH, O0€30MaCHOCTh WM PHUCKH KOMILIEKCa
WM KOMIIOHEHTOB mMporpamMm. [Ipu 3TOM MOXXHO OTCIICKUBATh CTETNCHBb
MOKPBITUS TAJOHA TECTaMH, MOJACPKUBAEMbIMUA KOH(UTYpALIUEH U Clie-
HapUsIMH HCIIOJIB30BAaHMS IPOTPAMMHOTO KOMIIOHEHTa WJIM KOMILIEKCA.
ITonoOHBIE MOJETN MOTYT (DUKCUPOBATH HOMOKU YRPAGICHUA U/UTU NO-
MOKU OAHHBIX KOMHOHEHmaA, T0CIIEeI0BATEIbHOCTh COCTOSHHM, B KOTO-
PBIX MOXKET HaXOIUTHCS MPOTrPaMMHBIH KOMIIOHEHT WM KOMIUIEKC U TIO-
CJIEOBATENHOCTh UX 00pa0OTKHU.

Mo3HO TIPOBOJIUTH OLIEHKY CTENEHU MOKPBITUSI TPEOOBAHUN OTHOCH-
TEJIBHO ATUX MOJIETCH, MPOBEPSs, YTO KAXKIOMY Y371y W KaKJIO0W CBSI3U B
rpad)e COOTBETCTBYET TECTOBBIN clieHapuil. OIlleHKa MOKPHITUA TpeOyeT
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ydera, B KaKOW CTENEHU TECThl HAlEJIEHbl HA MPOCTPAHCTBO TPEOYyEMBIX
(GYyHKIMI U XapaKTepUCTUK MPOTPAMMHOTO KOMIIOHEHTAa WM KOMILIEKCA.
To4HOCTH OmpeAeeHusl CTENEHNU MOKPBITUS OIPAHUYEHA, HO BBIJICICHUE
CWJIBHBIX M CJIA0BIX CBSI3€W MEXKY TECTAMHU M IPOCTPAHCTBOM TpeOOBaHUI
K (pyHKIMAM M XapaKTEepUCTHKAaM KOMIIOHEHTA MO3BOJSET aKIIEHTUPOBATh
aHaJn3 Ha 0€30MACHOCTH, AOMYCTUMBIX PUCKaX WJIM HEKOTOPBIX XapaKTe-
PUCTHKAX, 0COOCHHO BayKHBIX JUIsl KOHKPETHOTO MPOEKTA.

OpaHako TOYHBIE CLIEHAPUH U THUIBI TECTOB Ha 0a3€ 3TaJOHHBIX TPEOO-
BaHUI UMEIOT 00paTHYIO CTOpOHY. ONKcaHue TOYHOTO TECTOBOTO CIieHapus
OOBIYHO OYEHb MHOTOCJIOBHOE M CIIOXHOE. UeM TOouHee U IMOJHEE IOKY-
MEHTHUPOBaHbl TpeOOBaHUA M CLEHAPUU TECTUPOBAHUS, TEM TOUYHEE
JOJDKHO OBITH MPENBUJICHUE O KA4eCTBE MCIIOJIHEHUS! MPOrPaMMHOI0 KOM-
NOHEHTAa. TOYHOCTh CIMOCOOCTBYET MOBTOPHOMY HCIIOJIb30BAHUIO TECTOB
IPU PErPECCUOHHOM TECTUPOBAHHUM U MPEANOJIAraeT TAKKE BO3MOKHOCTh
COMPOBOXKJICHUS U MOJIEPHU3ALUMU TeCTOB. YeM Oosiee TOUHO MOJArOTOBIIE-
HbI CLIECHAPUU TECTUPOBAHUS W ATAJOHBI, TeM OOJbIIE YCUIHA TpeOyeTcs
JUI X U3MEHEHUs, KOrJa B TECTUPYEMYIO ITPOrPaMMy BHOCSTCSI KOPPEKTH-
POBKHU.

Jlannvle hamypHuwix IKcnepumenmog ¢ 00ObEKTaMu BHEIIHEN Cpebl
B KayecTBe TPEOOBAaHUN M TECTOB MOTYT MOJATOTaBIMBATHCS 3apaHEE BHE
CEaHCOB JAMHAMHUYECKOI0 TECTUPOBAHUS NPOTrPaMMHOIO KOMIUIEKCA, Ha-
npuMep, Ipy OTIAJKE anmnapaTHOM YacTH CUCTEMbI 00paOdOTKK MH(OpMa-
IUU. DTU JAaHHBIE OTPAKAIOT XAPAKTEPUCTUKUA U TMHAMHUKY (PYHKIIMOHH-
poBaHUSl OOBEKTOB, KOTOPBIE TPYJIHO WJIM OMACHO MOJKIIIOYATh AJI HEIO-
CPEICTBEHHOTO B3aMMOJIECUCTBUSA C HEJOCTATOYHO IMPOBEPEHHBIMU MPO-
rpammaMu. KpoMe Toro, Takue gaHHbIE MOTYT MCIOJIb30BAaThCS IS aTTe-
CTallMM aIEKBATHOCTH UIMUTATOPOB HEKOTOPBHIX OOBEKTOB BHEIIHEHN CpPEIbI.
OHU MOTYT OBITH MOJIE3HBI B TE€X CIy4YasiX, KOTJIa CO3aHUE ONPEICIICHHBIX
YCJIOBUI AMHAMUAYECKOTO (DYHKIIMOHUPOBAHUSI OOBEKTOB BHEIIHEN CPEAbI
OYE€Hb JIOPOI0 WJIM ONACHO U MOKET OBITh BBIIIOJIHEHO TOJIBKO B MCKIIFOUH-
TEJIbHBIX CIIyYasix.

B omune oT HaTypHOTO 3KCIIEPUMEHTA MOOEAUPOBAHUE GHEUIHEN
cpeobl U TUHAMUYECKUX TecToB Ha DBM mmeer OoubIne BO3MOXKHOCTH
KOHTPOJIsl, KAK UCXOJHBIX JAaHHBIX, TAK U BCEX MPOMEXKYTOUHBIX U BBIXOJI-
HBbIX pEe3YyJIbTaTOB ()YHKIIMOHUPOBAHUS TECTHPYEMOI'O MPOrPAMMHOIO
KOMIUIEKCAa WM KOMIIOHEHTAa. B peasbHBIX cucTeMax psl KOMIIOHEHTOB
MHOTIa OKa3bIBAETCSA HEJOCTYMHBIM JUIsl KOHTPOJSL UX COCTOSIHUSA, TaK KaK
1100 HEBO3MOKHO MOMECTUTh U3MEPUTENIN KOHTPOJIUPYEMBIX CUTHAJIOB B
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peabHbIE MOJCUCTEMBI, MOJJIeKAIINEe TECTUPOBAHUIO, TUOO ATO COMpsiKe-
HO C H3MEHEHUEM XapaKTEPUCTUK CaMOro AaHAIM3UPYEMOro OOBEKTa.
IIpenMyIiiecCTBOM MOAEIMPOBAHUA BHEIIHEW cpeapl Ha OBM sBusercs
TaK)K€ MOBTOPSIEMOCTh PE3YyJIbTAaTOB (P)YHKIIMOHUPOBAHUS U BO3MOMXKHOCTh
UCCIIEIOBaHUSL OOJIBIIOTO KOJIMYECTBA BAPUAHTOB U CIIEHAPUEB TECTUPO-
BaHUs. B oTiMuMe OT 3TOro HaTypHBIE SKCIEPUMEHTHI 3a4aCTyH0 HEBO3-
MO>XHO OCTaHOBHUTH Ha HEKOTOPOW MPOMEKYTOUHOU (paze WM MOBTOPUTH
C a0COJIFOTHO TEMHU K€ UCXOAHBIMU JJAHHBIMHU.

Hpozpammnas umumayua OUHAMUUECKUX MECMOE 6HEUIHEll Cpe-
ovt na IBM ¢ peanvnom epemenu no3eonaem:

e TIPOBOAUTH JIUTEIILHOE HEMPEPHIBHOE TEHEPUPOBAHUE UMUTHUPYE-
MBIX ATaJIOHHBIX TECTOB JIsl ONPEACICHUS XapaKTEePUCTUK (YHKIIMOHUPO-
BaHUSI KOMIUJIEKCA IPOrpaMM B IIUPOKOM JIMANA30HE U3MEHEHHUS YCIOBUI
U MTapaMETPOB, YTO 3a4ACTYH0 HEBO3ZMOKHO MPH UCIOJIb30BAHUMN PEATTbHBIX
O0OBEKTOB;

e pACHIMPATH JUAMA30Hbl XapaKTEPUCTUK UMUTUPYEMBIX OOBEKTOB
3a MpeNeibl peajbHO CYIIECTBYIOMIMX WX JOCTYHMHBIX UCTOUYHHKOB JIAH-
HBIX, a TAaK)K€ TEHEPUPOBATh JUHAMHUYECKHE MOTOKH MH(OpMaIuu, oTpa-
KAIOIIUE TIEPCIIEKTUBHBIE XapaKTEPUCTUKU CO3/1aBAEMbIX MH(POPMAIIUOH-
HBIX CUCTEM U OOBEKTOB BHEIITHEU CPEJIbL;

e CO3/1aBaTh TECTOBBIC ATAJOHBI, COOTBETCTBYIOIIUE KPUTUYECKUM
WJIU OMACHBIM CUTyalMsIM (PYHKIIMOHUPOBAHUS OOHEKTOB BHEITHEN CPEIbl,
KOTOPbIE HEBO3MOXHO WJIM PUCKOBAHHO PEAIM30BATH MPU HATYPHBIX KC-
NEPUMEHTAX;

e oOecrnieynBaTh BBICOKYIO IMOBTOPSIEMOCTh WMHUTHUPYEMBIX TECTOB
IpU 33J]aHHBIX YCJIOBUSIX UX TEHEpPAllMM W BO3MOKHOCTH MPEKPaAICHUS
WJIM TPUOCTAHOBKUA UMUTAIIMU Ha JIOOBIX (ha3ax MOJETUPOBAHUS BHEITHEN
CpEIbI.

(I)OpMaJ'II/I?.a].[I/Iﬂ JOKYMCHTOB KaK 3TaJI0HOB
TECTOB KOMILICKCOB IIPOrpamMmm

IKcnayamayuonnas 0oKymeHmayusa J0HKHA 00eCcTIieunuBaTh I¢hghek-
mueHoe NPUMEHEHUe NPOPAMMHO20 NPOOYKmMA N TOUHO OTPAXKaTh €ro Ha-
3Ha4YeHHe, (PYHKIMU, XapaKTePUCTUKU W TpeOOBaHUS, JJI MCIIOJIb30BaHUS
KBaJTM(UIIUPOBAHHBIMU CIICUAIUCTAMU-TIONB30BaTeIsIMU. {1151 aTOrO0 9KC-
TUTyaTalMOHHbBIC IOKYMEHThI HEOOXOMMO TECTUPOBATh HA MOJIHOE COOTBET-
CTBHUE BBIIIOJIHEHUSI BCEH COBOKYHHOCHU MPEOOCAHUI U GbIOPAHHBIX IMA-
JIOHO8 HA NPOZPAMMHDBIIL KOMNJEKC, COTJIACOBAHHBIX MEXIY MEHEIHKEPOM
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pa3pabOTUYMKOB U TECTUPOBIIMKaMU. B pe3ynbTaTe sKCIUTyaTallMOHHBIE J10-
KyMEHTBI MOXKHO HCIOJIb30BaTh TAKXKE KaK OTACIbHBIM, HE3aBUCUMBIA TpU
pa3paboTKe IManon u mun mecmos s KBaTU(PUKAITMOHHOTO TECTHUPOBA-
HUS peajn3alid TPeOOBaHMM K (PYHKITUSM M XapaKTePUCTUKAM MPOrpaMM-
HOTO KOMIUIEKCA. ATIpOOMpPOBaHNUE JOKYMEHTOB MOJB30BATEISIMU MPU TPHU-
MEHEHUH TPOTpamMM SIBISIETCS HPAKMUYECKUM MEMOOO0M MeCmUpo8anus
KOPPEKTHOCTH pealiu3allii TpeOOBaHU K MPOrpaMMHOMY KOMIUIEKCY. Pasz-
pabOTYMKK ATUX JIOKYMEHTOB JIOJDKHBI 00€CIeunMBaTh KOM(OPTHOE U KOp-
PEKTHOE MPUMEHEHHE MTPOTPAMMHBIX MTPOYKTOB MOJIb30BATEISIMU HA OCHOBE
SCHOTO M HETIPOTUBOPECUMBOTO MU3JIOKEHHUS B JOKYMEHTaX TEXHOJIOIMYECKUX
IpOIEAYp M OmNepaluil il IMTaTHOTO MPUMEHEHUs, (PYyHKIIMOHUPOBAHUS U
MOJTy4eHUs TPEOYEMBIX PE3yJIbTaTOB B BEPCUSIX KOMIUIEKCOB ITPOrPaMM.

IKcnayamayuonnaa O00OKymenmayusa J0JKHA oOecreuruBaTh OMi-
uyHCOaemMocms nPOZPAMMHO20 RPOOYKMA OT UX TEPBUYHBIX MOCTaBUIU-
KOB — pa3pa0OTYMKOB U BO3MOKHOCTh OCBOSHHS M 3(D(PEKTUBHOTO MPUME-
HEHUS KOMIUICKCOB TPOrPaMM JIOCTaTOYHO KBaTU(UIIMPOBAHHBIMH CIIC-
UAIUCTAMU — TI0JIb30BATEISIMU. DKCIUTyaTallUOHHBIE JIOKYMEHTBI JOJIK-
HBbI UCKJIIOYAaTh BO3MOXKHOCTh HEKOPPEKTHOTO HCIOJIB30BaHUS MPOIYKTOB
3a TpefesiaMi yCJIOBUM JKCIUTyaTalluu, MPU KOTOPHIX JOKYMEHTAMHU ra-
PaHTUPYIOTCS TpeOyeMble TToKa3aTeNn KauecTBa UX (yHKIIMOHUPOBAHUS U
npuMmeHeHnns. OCHOBHasI €€ 3ajjaya COCTOUT B (PMKCUPOBAHUU, TIOJHOLICH-
HOM HCHOJIb30BAaHUU W OOOOIIEHUH pe3yJabTaTOB (YHKIIMOHUPOBAHUU
POTPaMMHBIX TIPOTYKTOB U CUCTEMBI.

Opranuzaiusi JOKYMEHTHUPOBAHUS JOJDKHA OMPENESATh CTPATETHIO,
CTaHAAPTHI, MPOLIEAYPHI, PACTIPEACIICHUE PECYPCOB U IUIAHBI CO3/IaHUS, U3-
MEHEHUS W TMPUMEHEHHS DKCILTyaTallHOHHBIX JOKYMEHTOB Ha MPOTPaMM-
HBIM KOMILJIEKC M KOMIOHEHTHI. {7151 3TOro B 00I1IeM ciydae A0KHbI ObITh
BBIJICJICHBI CHEUUAIUCHMbl, KOTOPhIE 00S3aHbl TUIAHUPOBATH, YTBEPKATh,
BBIITYCKaTh, PACIPOCTPAHATh U COMPOBOXKIATh KOMILJIEKTHI ampoOUpOBaH-
HBIX U YTBEPXIACHHBIX SKCIUTYyaTallUOHHBIX JOKYMEHTOB. OHHU JOJKHBI
CTUMYJINPOBATh Pa3pabOTUYNKOB MPOTPAMMHBIX KOMITOHEHTOB M KOMILJIEK-
ca, OCYIIECTBIIATh HENPEPBIBHOE, PETIIAMEHTUPOBAHHOE JOKYMEHTHPOBA-
HUE MPOIIECCOB U PE3YJIbTATOB CBOCH JESITEILHOCTH, & TAKKE KOHTPOJIUPO-
BaTh TMOJHOTY M Ka4eCTBO YTBEPKACHHBIX SKCIUTYaTAIMOHHBIX U OTUYETHBIX
JIOKYMEHTOB.

Texnonozuueckasa OoOKymenmayus TPOLECCOB MPOU3BOJCTBA M
o0OecredeHnsl BCero MW3HEHHOTO LHKIA, BKIIOYArolas MoJpoOHbIE TeX-
HUYECKHE OIMHCAHUS, W TOATrOTaBIMBacMas KaK IMAA0H ]IS CIelua-
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JUCTOB, BEIYIIUX MPOCKTUPOBAHUE, pa3pabOTKy M COMPOBOXKICHUE KOM-
IJIEKCOB MpPOrpaMM, 0OE€CIIEYMBAET BO3MOXKHOCTh UX OMUYHCOCHUA, ]IC-
TaJbHOTO OCBOCHHS, PA3BUTHUS M KOPPEKTUPOBKH TIPOTpaMM M JAHHBIX.
Texnomornueckas TOKyYMEHTAlMs HEMOCPEACTBEHHO M B HaMOOJIbIICH
CTEIMEHM JIOJKHA OTPakaTh MPOU3BOJICTBEHHBIE MPOIECCHl U PE3YIbTAThI
YKU3HEHHOTO IMKJIa KOMIIJIEKCOB MPOrpaMM W JaHHBIX M TpeOOBaHUSA K
HuM. CTaHIapThl U HOPMATHUBHBIE JOKYMEHTHI JOJDKHBI PErjaMeHTHPO-
BaTh CTPYKTYPY, COCTaB MPOU3BOJICTBEHHBIX ITAINOB, padOT U JJOKYMEHTOB.
OHu 10JBKHBL: (DOpMann30BaTh BHITIOJHEHUE W JOKYMEHTHUPOBAHHE KOH-
KPETHBIX PabOT MpH MPOCKTUPOBAHUH, Pa3pabOTKE M COMPOBOXKICHUU
KOMIUIEKCa MporpamMM; 00ecreurnBaTh aanTaiuo JOKYMEHTOB K XapaKTe-
PUCTHKAM CpeJbl pa3padOTKU, BHEITHEH U OMEPAIIMOHHOW CUCTEMBI; per-
JAMEHTUPOBATH MPOLIECCHl 00ECTICYEHUS KaueCTBAa KOMIUIEKCA U €r0 KOM-
MOHEHTOB, METOJIbl U CPEACTBA UX JOCTUKECHUSI, pEaJIbHbIC 3HAUEHHUS J10C-
TUTHYTBHIX MOKa3aTejaeld kadecTBa. [ KOHTPOJISI BO3MOKHBIX M3MEHEHUN
1[e7IeCO000pa3HO MpeAyCcMaTprBaTh U COTJIACOBBIBATh C 3aKa3YMKOM CIIEIH-
aNbHBIN TOKYMEHT, PETJIAMEHTUPYIOIIHNK MpaBuUiia TPUMEHECHHS U KOPPEK-
TUPOBKH UX HOMEHKJIATYPhI, a TAK)KE COCTaBa M COAEPKaHUs JTOKyMEHTa-
IIUU, TTOJIJICPKUBAIOIIECH TPOU3BOICTBO KOMIUIEKCOB MPOTPaMM.
Texnonocuueckasa O0OKymenmayus TPOTPAMMHBIX KOMIUJIEKCOB U
KOMIIOHEHTOB JIOJKHA 00ecreYrBaTh MOJASPKKY MEPBUUYHON MHCTAILIA-
1M, 06e30MmacHOr0 (YHKIIMOHUPOBAHUS W BOCCTAHOBJICHHUS MPOrpamMM U
JTaHHBIX Tocie cOoeB. Kaxnplii U3 JOKYMEHTOB YIIPABICHUSI MPOrpPaMM-
HBIM KOMILUIEKCOM JIOJDKEH HE MPOTUBOPECUUTH MEHCOYHAPOOHBIM CHIAH-
oapmam Ha KOMMYHHUKAIIUIO, UHTep(ENChl ¢ MOJb30BaTEIsIMU U O0a3amMu
JAHHBIX, Ha 3allUTy U obOecrnedeHue Oe3omacHocTH uHbopmanuu. IIpo-
IpaMMHBIC TTPOAYKTHI M CUCTEMBI, TTIOCTABIIsIEMbIe 3aKa3yuKaM WJIU Ha PbI-
HOK JOJDKHBI UMETh KOHKPEeHHble, 2ApaHmuposanHvle u 00KyMeHmMupo-
eanHble yenu, ynkyuu u xapaxmepucmuku. B T0 xe BpeMsi B KU3HECH-
HOM ITMKJIE KOMIIJIEKCOB MPOTrpaMM HEBO3MOXXHO B Hauajie MPOEKTa Ipe-
IyCMOTPETh BCe TPeOOBaHUSA K (DYHKIUSAM, XapaKTEePUCTHKAM M KauyeCTBY
a0COII0THO TOYHO, 0€3 J1eheKToB U omuook. KpoMe TOro, ciaoxHbIE MPO-
rpaMMHBIE TTPOAYKTHI OOBIYHO MMEIOT JJIUTENIbHBIM KU3HEHHBIM UK C
pPAIOM Bepcuil, B TE€YEHHUE KOTOPOTO OHM COBEPIICHCTBYIOTCS, PaCIIUPS-
I0TCS, U TIOBBIIIAETCS UX KauecTBO. [loaTroMy mporecchl (GopMUpOBaHUS
W3MEHECHUHN W peanu3alui TpeOOBaHUM, TECTOB M IKCIUTYaTaIl[MOHHBIX J10-
KYMEHTOB JIOJDKHBI BBITIOJIHITHCS KOOPJMHHPOBAHO W OOEcCIeunBaTh HMX
B3aMMHYIO aJIeKBaTHOCTh. VX cieayeT opraHu30BBIBaTh HA OCHOGE MEMO-
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007102UU PecyIupyemuvlxX umepauuil MHOMCecmea 6epcuil, B KOTOPBIX Iie-
PUOJBI TIOCTABJISIEMBIX, CTAOWIIBHBIX, HUCIIBITAHHBIX BEPCUU KOMILICKCA
mporpamM, 4epeayrTcsi ¢ UHTEpBAJIaMH TOIIArOBOr0 paciiupeHust QyHK-
Ui, COBEPIICHCTBOBAHMUS KayeCTBa M OINEPATUBHOIO aANTHUPOBAHUS K
XapaKTEepUCTUKAM BHEIIHEHW Cpe/ibl Y MOJb30BaTelie win B cucteMax. s
ATOTO B CJIOKHBIX MPOEKTaX I1€JIeCO00pa3HO MPUMEHSATh MEKTyHAPOIHbIC
CTaHJAPThl, PETIAMEHTUPYIOIINE >KU3HCHHBIA ITUKII MPOTPAMMHBIX KOM-
MOHEHTOB U MCECHKYI0 OUCWUNIUHY KOOPJIUHHUPYEMOU JeATeIIbHOCTU
KOJIJIEKTUBA CIEIUATUCTOB JISl CONPOBOXKACHUS U JOKYMEHTHUPYEMOTO
KOH@uU2ypayuonnoz2o ynpaeienus 3maioHHblMU eepcuamu TpeOOBaHUM,
TECTOB M JOKYMEHTOB JJIsl 00ECIIEUCHHSI KaueCTBA peAIU3ali U3MEHSIIO-
IUXCsT TpeOOBaHUH.

CraHapThl pEKOMEHAYIOT 2eHepuUposamsy 001bui0e KOAUu4ecmeo 00-
Kymenmos. Llennocmov 0oKymenmayuu KaxK ImanoHa ONPENENIeTcs, B
YaCTHOCTH, TEM, HACKOJIBKO OHA MOMOTAaeT B OpraHU3alluM MpPOoIecca Tec-
TUPOBAaHUS U TMOUCKE JE(DEKTOB M OMMOOK KOMILUIEKCAa MpOorpaMm. XOpo-
masi JOKyMEHTaIus1 JOJIKHA 00J1a]1aTh CIEAYIOINMEU TPEUMYIIECTBAMU:

e o0Jsier4aTh TECTUPOBAHKE U TPUMEHEHHUE JIPYTUX TUIIOB ATAJIOHOB;

e TIOMOTaTh OPraHW3O0BBIBATH B3AMMOJCUCTBHE MEXKIY CIEIUaTHU-
CTaMUd MOpPU OJHOBPEMEHHOM TECTHUPOBAHMM KOMIIOHEHTOB M KOMILIEKCA
porpamu;

e TIPEJICTABIATH YJIOOHYIO CTPYKTYPY ISl OpraHu3alvu, MIaHUpOBa-
HUS U YIIPABJIEHUS TECTOBBIMH MPOIIECCAMU U 3TAJTOHAMMU.

bazoil a¢phexkmuenozo ynpasnenus 0oKymenmuposanuem J0OJIKEH
OBITh MJIAH, B KOTOPOM 3aJa4u MCIIOJHUTENEH YaCTHBIX pabOT COTJiacoBa-
HBI C BBIJICTIIEMBIMU JIJISI HUX PECypcaMi, a TakKe MEX]y coOOou Mo pe-
3yJabTaTaM M CpOKaM UX JOCTHKeHUs. Peanusanus miaHa 3aBUCUT OT pe-
3yJIbTAaTOB BBITIOJIHEHUS] MPOU3BOJICTBEHHBIX Pa0OT U JIOKYMEHTOB U MO-
XKEeT TpeOOoBaTh ONMEPATUBHOW KOPPEKTUPOBKHU IIaHa. JJist 3TOro Heo0Xo-
IUMO CIIEIUTh 32 XOJIOM MPOEKTa U JOKYMEHTHUPOBAHUS HAa BCEM MPOTS-
KEHUM >KU3HEHHOTO ITMKJIAa U CPAaBHUBATH 3aIUIaHUPOBAHHBIC U (haKTHUUE-
CKHE pe3yibTaThl padOT U NOKyMEHTbl. Konmponabs adekeamnocmu u Ka-
Yyecmea IMAIOHHBIX OOKYMEHMOE ABIAEMCA OP2AHUYECKOU (PyHKyueil
YRPAGIeHUA NPOEKMOM U JOJDKEH UMETh CPEACTBA PEryJIMPOBaHUS TTOBE-
JIEHUS OT/ICJIbHBIX CHEIUAIUCTOB U KOJJIEKTUBA Pa3padOTUMKOB B IEIIOM.
B nnane ynpaBieHUs NTOKYMEHTUPOBaHUEM M OOECIIEYEHHEM KadecTBa
BHUMaHHE CHEIUATUCTOB JIOJKHO aKIICHTUPOBATHCS HA aHAJIU3E JIOCTUTI-
HYTBIX PE3yJbTATOB pa3pabOTKH, METOAAX W CPEACTBAX JOCTIKCHHS 3a-
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JAHHBIX XapaKTepUCTUK KOMIUIEKca mporpamm. [lpu mnnaHupoBaHuM u
pa3paboTKe KOMILUIEKC JTOKYMEHTAIIUHU JIOJKEH MPOBEPATHCS U aTTECTOBBI-
BaThCsl Ha BBIMOJHUMOCTh U TMOJHOTY B YCJIOBHUSX OTPAHUYEHHBIX PECYP-
COB, a TaK)K€ Ha KOPPEKTHOCTb, aJIEKBATHOCTh U HEMIPOTUBOPEUUBOCTH OT-
JENBHBIX TOKYMEHTOB.

CI0)KHOCTh, KOJMYECTBO M TOJHOTA COJIep)KaHUsS Habopa JOKY-
MEHTOB, B MEPBYIO OYEPEb, 3aBUCAT OT Macuimabda — pamepa npo-
2PAMMHO20 KOMRJIEKCA, YTO 1eIeco00pa3Ho OlIEHUBATh B Hayajie mpo-
eKTupoBaHus. [l pemieHus 3TOW 3ajayu HEOOXOIUWMO JETaIbHO HC-
cienoBaTh TpeOyeMmble pecypchl COBPEMEHHBIX MPOIECCOB CO3/aHUs,
JTOKYMEHTHUPOBAHUS W UCIIOJIH30BAaHUS TPOTPAMM Pa3IUYHBIX KJIACCOB U
Ha3HAYCHUSI — BCTPOCHHBIX, KOMMEPUYECKUX, aJIMHUHUCTPATUBHBIX,
y4eOHBIX, YHUKaIbHBIX. COCTaB U 11a0J0HBI IOKYMEHTOB 1€71€CO00pPa3HO
0a3upoBaTh HA cepuu MeicOyHApPOOHbIX CMAHOAPMOE, MHOTUE U3 KOTO-
peix amantupoBanbl kak ['OCT P (cm. Ilpunoxenue 1). Ot cranmaptsl
OXBaTBIBAIOT JKU3HEHHBIN ITUKJI CHUCTEM W IMPOTPAMMHBIX KOMILUICKCOB, a
TaK)Xe UX JOKyMEHT0000poT. CTOPOHBI — YUYACTHHKHU MPOEKTA MPOTrPaMM-
HOTO KOMILJIEKCa, OTBETCTBEHHBI 32 BHIOOpP IKOHOMHUYECKH d(PPEKTUBHON
MOJICJIM COCTaBa M CTPYKTYPhI JOKYMEHTAIIUH I KOHKPETHOTO IIPOCKTa U
3a aJanTaluio MPOU3BOACTBEHHBIX MPOIECCOB U IMI1a0JOHOB JOKYMEHTOB
MPUMEHUTENILHO K BHIOPAHHOM MOJIENTH JOKYMEHTO000pOTa MPOeKTa Mpo-
I'PaMMHOTO KOMILJICKCa.

Oco0oe BHUMaHUE B IMOCJEAHEE BpEMs YNETSETCS CO8EPUIEHCHIBO-
6AHUI0 U Oemanu3zauuu OOKYMEHmMO8, 00ecneuusaruux 6vlCoOKoe Ka-
Yecmeo c030a6aemMblX NPOZPAMMHBIX KOMNJIEKCO8, a TAKXKE BO3MOXKHO-
CTU uX 3(P(HEKTUBHOTO HMTEPAINMOHHOTO PAa3BUTHUS IJIUTEILHOE BpEeMs B
MHOT'OUYMCIIEHHBIX BepcusiX. COOTBETCTBEHHO JOJIKHBI U3MEHSTHCS JTOKY-
MEHTBI, OTPAXKAIOIINE COCTOSHUE MPOM3BOJICTBEHHBIX MPOIECCOB U KOM-
MOHEHTOB TMPOTPAMMHBIX MPOEKTOB. [l XpaHEHUs, THPaKUPOBAHUS U
pacrpoCTpaHEHUs IOKYMEHTOB CJI0KHBIX KOMIUIEKCOB IIPOrpaMM BBICOKO-
ro KayecTBa IEJIECO00pa3HO BBIACISATH TPYIIY CIEIUATUCTOB, OTBETCT-
BEHHBIX 32 KOHMPOb, 0Decneuenue u 2apaHmuposaHHoe cOXpaHeHue
Ookymenmayuu. J{ns KpUTHUECKUX, BAKHBIX CHUCTEM JOKYMEHTAllUs Ha
IporpaMMbl M JJaHHBIE JIOJDKHA XPaHUTHCS W JAyOIMpOBATHCS Ha pas3iivd-
HBIX TUTIaX HOCHUTEJICH W IMU30IUYECKH BBIBOJIUTHCS Ha OyMaKHBIE HOCHU-
tenu. [lpu onmpeneneHnn cxembl 00€CTICYEHUSI COXPAHHOCTU JOKYMEHTa-
IIMA PA3HOTO COJACP)KAaHMS CIIEyeT YUYWUTHIBATh €€ BaKHOCTh, TPYI0EM-
KOCTb XpaHEHUSI ¥ BO3MOKHOCTh aBapUHHOTO BoCCTaHOBJICHUSA. Kpome To-
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ro, JIOJDKHA OBITh OpraHWU30BaHA CITY)KOa KOHTPOJISI, OTBETCTBEHHAS 3a CO-
OyroJieHue TpeOOBaHUM CTaHJIAPTOB, HOPMATHUBHBIX U PYKOBOJSIIUX J10-
KYMEHTOB TIPH MOJTOTOBKE IOKYMEHTAIIMH BCEMU CIEIUATUCTAMM, Y4acT-
BYIOILIUMH B KPYITHOM TMPOEKTE. ITa CiIy>k0a 00s3aHa obecreuynTs YHUU-
KaIMIO0 U BBICOKOE Ka4eCTBO COJIEPKAHUsA, CTPYKTYpPhl U OOPMIICHHS J0-
KYMEHTOB.

YrnpapiieHue U3MEHEHUAMH TPeOOBAHUN K
KOMILJIEKCAM IPOorpaMm

Ynpaenenue uzmenenuamu mpebdosanuil — oHa U3 KIOUYEBBIX 3a-
a4 UTEpalMOHHOTO (opMHUpOBaHUS TPEOOBAHMM K KOMILJIEKCAM MPO-
rpamM. OYHKIIUM U XapaKTEPUCTHKU CJIOKHBIX KOMIUIEKCOB IIpOrpaMMm
OOBIYHO UZMEHAIOMCA 6 MeUYeHUe 8Ce20 HCUZHEHHO20 UUKIA. SHAYEeHUA
mpebdoeanuii B Havasne pa3pabOTKHU MOYTH BCETJa OTINYAIOTCS OT (PaKTu-
YECKH JOCTUTHYTHIX TPH 3aBEPIICHUM IMPOEKTa U IOCTaBIISIEMOTO IIPO-
rpaMMHOTO TpoaykTa. Kpome Toro, mokasaTenn KadecTBa MOTYT OBITh
CyOBEKTUBHBIMU U OTPaXaTh PA3JMYHbIC TOYKW 3PEHUS CHEIUATUCTOB.
Heo6xoauMo yMeTh OnpeiensaTh U MPUMHUPSITh 3TH Pa3TUYHBIC MPEICTaB-
JeHuss TpeOyeMoro KadecTBa M MX HM3MEHEHHS, YTOObI YNPAaBJISTh UMU
JOJDKHBIM 00pa30M Ha KaXKJI0M dTalle )KM3HEHHOTO IUKJa (cM. puc. 1.8).

Hmepamuenaa npupooa pabomwt ¢ mpedosanHuamu ONPEHCISIET
MPOIIECChl MPOEKTUPOBAHUS W Pa3paOOTKU BEPCUN MPOTPAMMHBIX KOM-
miekcoB. Kpome Toro, TpeboBaHHS 4acTO MEHSIOTCS B CHITY U3MEHEHUH
CHUCTEM W BHEIIHEW Cpebl, IS KOTOPHIX OHU CO3JIal0TCS U B KOTOPBIX
AKCIUTyaTUPYETCsl BEpCUs MPOrpaMMHOTO Komruiekca. Heobxomumo yuu-
ThIBaTh HEM30E€KHOCTh M3MEHEHUM W IUIAaHUPOBATh MPOLIECCHl IO YMEHb-
IICHUIO TIPoOJIeM, CBA3AaHHBIX C HUMHU. B TO ke BpeMsi, HE pallMOHAIBHO
paccMaTpuBaTh U3MEHEHHUE TPEOOBAaHMI B OTPBIBE OT APYTHX MPOILIECCOB.
Janee usMeHeHus: TpeOOBaHUIM PacCCMaTPUBAIOTCS KaK d8MOHOMHbLE 00D-
eKmbl COTIPOBOXJICHUS U YIpaBJIeHUs KoHpurypanueu. [Ipu aTom nenaet-
Csl aKIICHT Ha UTEPAIIMOHHOE yIIpaBJeHHUE W3MEHEHUSIMU TpeOOBaHUH, O/I-
HAKO TOJpa3yMeBaeTCs, YTO 32 HUMH HEIMOCPEACTBEHHO C/1edyem aodekK-
6aMHAA UX peanusayus B MPOTPaMMHOM KoMIUIeKce. B cooTBeTcTBHM C
TpeOOBaHUSAMHM 3aKa34MKa W/WUJIU MOJB30BaTENCH M0 pa3BUTUIO U MOAU(U-
KallMy IpOrpaMMHOI0 KOMILUIEKCA B €ro KU3HEHHOM IUKJIE JTIOJDKEH OBbITh
OpraHM30BaH IMPOIIECC COMPOBOXKAEHU TpeboBanuii. [Tocne mocTaBku 3a-
Ka34MKy BEPCUU MPOrPaMMHOI0 KOMILIEKCAa B COOTBETCTBUU C JIOTOBOPOM
U TPEIOKCHUSIMH 0 MOAUGBUKAIINKM UK OTYeTaMu O JepekTax pa3padoT-
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YUK JIOJDKEH MU3MEHATHh TPeOOBaHUS K COOTBETCTBYIOIIMM IporpamMmam U
JOKYMEHTAaM.

B TexHnuyeckoM 3alaHuM U B JOTOBOPE C 3aKa3UMKOM CJIEIYET YETKO
OIIPEEIIUTD NOPAOOK Keaaupuxkauyuu 6u006 U nPUUUH U3MEHEHUIl mpe-
Ooeanuii B IporpaMMax M JaHHBIX, a TAKXKE pacnpeoeienue omeemcm-
6eHHOCMU 32 UX UHULUAIN3ALUIO, Pealu3aluio U (puHaHCHUpOBaHUE. JTO
NO3BOJIUT U30€rarb KOHQIMKTOB MEXKIY 3aKa3UMKOM, MOJIb30BATEIIAMH U
pa3pabOTUMKaMU U3MEHEHUH B IMPOLIECCE MOCIEI0BATEIBHOTO, IIUTEIb-
HOT'O Pa3BUTHs BEpCUN MPOrpaMMHOI0 KoMIUiekca. B cooTBeTcTBUU C CO-
IJIAIEHUEM O pacIpeielIeHNd OTBETCTBEHHOCTH 3a M3MEHEHHUs TpeOoBa-
HUUN NpOrpaMM U JaHHBIX JOHKHO OCYIIECTBISATHCSA (DMHAHCUPOBAHUE UX
peanu3zanuu. BolsBieHHbIE OMMOKK B TPEOOBAHUX, MPOTpaMMax U JIaH-
HBIX, KOTOPBIE UCKAXAIOT PEATU3ANI0 OCHOBHBIX (PYHKIIHNA, COTJIaCOBAH-
HBIX B JIOTOBOPE C 3aKa3YMKOM U OTPAKEHHBIX B JOKYMEHTAIIMH Ha Bep-
CUIO0 KOMIUIEKCa MPOrpaMm, AOJHKHBI YCTPAHATHCS 32 CUET pa3pabOoTyHKa.
Ecan BO3MOXHBIE KOPPEKTUPOBKH JOKYMEHTALIMM HE OTpakaloTcs Ha
MPUMEHEHUHN KOMIUJIEKCA MPOrpaMM MOJIb30BATEISAMH, O()OPMIISITE HOBYIO
BEPCUI0 MOXKET OBITh HE Bcerna IeiaecooOpasHo. Moaudukaliumo 1 pac-
IMpeHue TpeOOBaHUM U (PYHKIIMHA KOMIIOHEHTOB WJIM BEPCUM KOMILIEKCA
IpOrpaMm, paHee HEe OTPaKEHHBIX B TEXHUYECKOM 3aJlaHuH, crienuduka-
uu TpeOOBaHUI U JAOTOBOPE C 3aKA3UMKOM, CIEIYET KBATU(PUIUPOBATH
KaK JOIMOJHUTEIbHYI0 PadOTy C COOTBETCTBYIOIIMM (PMHAHCHPOBAHUEM
3aka3uyukoM. [Ipu 3TOM 3HaYUTENbHBIC U3MEHEHUSI U paclIupeHust QyHK-
[[UH, BBI3bIBAIOIME HEOOXOAMMOCTh CYIIECTBEHHOW KOPPEKTUPOBKH J10-
KyYMEHTAIMU I MOJb30BaTelNel, 1enecoo0pa3sHo oopMIIsiTh B COCTaBe
HOBOI BEPCUU MTPOTPAMMHOTO MPOIYKTA.

Koppexmupyrwiee uzmenenue mpedosanuii MOXeT ObITh CBA3aHO C
HEOOXOJUMOCTBIO YCTpaHEHHs (PaKTUUECKUX OIIMOOK U I€PEKTOB B MPO-
rpaMMHOM KoMIuiekce. KoppekTupyromiee COnpOBOXKIECHUE MPOBOAAT B
clly4ae BBISIBJIEHUS HECOOTBETCTBHUS NMPOTPAMMHOIO KOMILIEKCA YCTAHOB-
JICHHBIM TPEOOBAHMSIM. DTOT Bl U3MEHEHUH O MPUYNHAM M UCTOYHUKAM
ABJISIETCS. HEMPEACKAa3yeMbIM U €ro TPYJHO IUIAHUPOBATH U PETJIAMEHTH-
poBath. [Ipu rpynmnoBoil padoTe cnenuagaucToB, KpOME JIMYHBIX OIIMOOK
POrPaMMUCTOB B MOJYJSIX, OHU MOTYT OBITh OOYCIIOBJICHBI HEKOPPEKT-
HOM MHTErpanueldl KOMIIOHEHTOB MPOTpaMM MpPU HAIWYUU HECKOJIbKHX
BEpPCUIl MOJyJIei, MPUMEHEHUEM IyOIUpPYIOIUX WIH KOH(IMKTYIOMIMX
Apyr C JpYyroM KONMUW MOJIyJied U pa3IuyHbIMH JedeKTamMu B3au-
MOJIEUCTBUS MPOTPAMMHBIX KOMIIOHEHTOB MEXy COOOM U C JaHHBIMHU.
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[TosToMy uM3MeHEHUsI TpeOOBaHMM, OOYCIOBJICHHBIE ONIMOKAMU M BBISIB-
JIEHHBIMU JieeKTaMu, B OOJBIIMHCTBE CIy4aeB I€IecO00pa3HO HaKaIlIU-
BaTh U PEAIU30BBIBATh, IPUYPOUNBAs K U3MEHEHHUSIM, PErJIaMEHTUPOBAH-
HBIM MOJEPHHU3ALUSIMHU BEPCUM.

H3menenusn npu modeprnuzayuu mpeodo8aHull BHOCATCS CBEPX TEX-
HAYECKUX W (PYHKIMOHANBHBIX TPeOOBAaHWM HMCXOJHBIX CIEIU(UKAINH,
YCTAHOBJICHHBIX MPU MEPBUYHOM MPOCKTUPOBAHUMU WJIM BBIIYCKE MPEIbI-
Iyliell BEpCUU MPOrpaMMHOI0 KoMmiuiekca. MI3MeHeHus, BHOCUMBIE MpU
aJalITUBHOM COTPOBOXKJIEHHUU, MOTYT OBITh CBSI3aHBI C HEOOXOJIUMOCTBIO
MPUCIIOCOOICHUS] MPOrPaMMHOTO KOMIUIEKCAa K M3MEHMBIICHCS BHEIIHEH
cpele WM TpeOOBaHUM MOJIb30BaTENICH C peanu3aliueid HOBBIX TpeOoBa-
HUU K CHUCTEMHOMY HHTepdeicy, K caMOd CHUCTeME WM TEXHUYECKUM
cpeacTBaMm. MI3MeHeHUs, BHOCUMBbIE TIPH TTOJTHOM MOJIEpHU3AIMU TpeOoBa-
HUW, MOTYT yJydlllaTh (PYHKIHOHAJIbHBIE XapPaKTEPUCTUKU KOMILJIEKCA
OporpaMM M €ro CONpPOBOXKAAEMOCTh. Takue M3MEHEHHS MOTYT IPHUBO-
JUTh K TPEJOCTABJICHUIO MOJIb30BATENISIM HOBBIX (DYHKIIMOHAIBHBIX BO3-
MOXHOCTEU, MEPECMOTPY TEXHOJOTMU MPUMEHEHUSI JTOKYMEHTOB WIH K
U3MEHEHUIO caMuX JOKyMEHTOB. CompoBOXIeHHWE TpeOOBaHUN TIPO-
rPaMMHOTO KOMIUIEKCa, HEOOXOIUMOE JIs U3MEHEHHUS CTPYKTYpPbl WIIU
CUCTEMbI, BHOCUTCS B CYIIECTBYIOIIYIO apXUTEKTYpy B paMKax OrpaHuye-
HUW, YCTAHOBJIEHHBIX IEPBUYHOU CTPYKTYPOU KOMIUIEKCA MPOTrPAMM.

Cmoumocmp peanuzayuu U3MEHEHUA MPEDOBAHUI K C/LOHCHOMY
KOMNOHEHMY WU KOMRNJIEKCY NpoZpamm MOXKET ONPEICIAThCS JTOTOBO-
POM MEXAY 3aKa3YMKOM M MOCTABIIMKOM IO MPELEACHTAM aHaJOTHYHBIX
MPOEKTOB C YYETOM M3MEHSIONICHCS KOHBIOHKTYPHI. B pa3BuTuu U coBep-
IIEHCTBOBAHUM MTPOTPAMM MOTYT OBITh 3aMHTEPECOBAHBI KAK IMOJIb30BATE-
7 (3aKa34uKH), TaK U pa3pab0OTYMKH (MTOCTABIIUKHK) B pa3Hoi creneHu. OT
ATOrO 3aBUCUT BO3MOXHOE PaCIpEICICHUE MEXAY HUMU 3aTpar Ha COMpPO-
BOXJICHHE TPEOOBAHUN U UX JI0Js1 PUHAHCUPOBAHUS KOPPEKTUPOBOK B KO-
HEYHOM IPOJYKTE.

Bo3MoskHbI€ 3aTpaThl HA Pa3BUTHE W COBEPIICHCTBOBAHHE TPEOOBa-
HUAW K BEPCHM KOMIUIEKCA MPOTrPaMM 3aBUCST, IPEKIIE BCETO, OT 3aPOCOB
U TIOTpeOHOCTEMN ToIb30BaTe e Ha HOBbIE (DYHKIIMM U OT TOTOBHOCTH 3a-
Ka3uWKka U pa3padoTyuKa YJIOBJICTBOPUTH ATH MOTpeOHOCTU. Benuuuna
IMUX 3ampam Onpeoeniemcs PolHOYHOU KOHDIOHKMYPOU 01151 OAHHO20
RPOZPAMMHO20 RPOOYKMA ¥ KOMMEPUYECKOHN 11€JeCO00Pa3HOCThIO €0 MO-
nudukaruu v pa3Butus. [1o pasMepy BHOBb BBOJIUMBIX B OUEPEHYIO BEP-
cui0 (DYHKIIUH M KOMIIOHEHTOB C y4€TOM CTEIEHU HOBU3HBI TPeOOBaHUI
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JUTSL X pa3pabOTKU MOTYT OBITh OLIEHEHBI 3aTpaThl Ha peanu3anuio. Opra-
HU3AIUS ¥ Ka4eCTBO KOH(DUTYPALIMOHHOTO YNPABJIEHUS, & TAKKE CTPYKTY-
pa u uHTepelchl KOHKPETHOTO MPOEKTa CYIIECTBEHHO BIHUAIOT Ha 3TY
JI0JIIO 3aTpaT MPU COMPOBOXKICHUH. J|OTOIHUTENBHBIE 3aTPAThl MOTYT MO-
TpeOOBaThCSI HA KOMIUIEKCUPOBAHUE W UCIBITAHUSI HOBBIX KOMIIOHEHTOB B
COCTaBE OYEPEIHON BEPCHUH MPOrPaMMHOI0 KOMILUIEKCA, & TAKXKE Ha Jopa-
OOTKY JOKYMEHTAIIWHU.

Ienvto naanuposanus uzmeHeHuil mpeodoBAHUN ABIISIETCS MOATO-
TOBKa IJIaHa paboT Mo MoauduKaIuu U 00ecriedeHre PecypcoB, HEOOXO0-
JTUMBIX JJI TMPOBEJICHUS 3TUX padOT MOCie Mepeadyd BEPCUN MPOrpaMM-
HOT'O KOMIUIEKCA Ha COMPOBOXKAEHUE. DTOT IJIaH JOJKEH OBITh HOJATOTOB-
JeH pa3paboTuyMKaMud BO BpeMsl MEPBUYHOM pa3pabOTKH BEPCHUU IIPO-
rPaMMHOTO KOMIJIEKCAa M BKJIIOYaTh B Cc€0s MPOIIECCHl UTEPALIMOHHOTO
aHajau3a MPEIJIOKEHUN 3aKa3uuMKa MO MOCJIEA0BATEIIbHOMY H3MEHEHUIO
TpeOoBaHuil. QOuwiuii NAAH USMEHEHUSA MPedOBAHUIL 00NICEH onpede-
JUAMDb:

e aHaNM3 MPEIJIOXKEHUN 0 MoaudUKaIMU TpeOOBAaHUA U OTUYETOB O
ux aedexrax;

e TMPUYUHBI HEOOXOJUMOCTH U3MEHEHHUS TPEOOBAHMIA;

e pa3pabOTKy BapUaHTOB peaIU3alli U3MEHEHUS TPEOOBAHMUIA;

e COCTaB UCIOJHUTENEH paboT Mo pa3pabOTKe M3MEHEHUN TpeOoBa-
HUM;

e DPOJIM U 00SA3aHHOCTHU KaXKJOro CyObeKTa, BOBJICYECHHOIO B pa3pa-
OOTKY pe3yJIbTaTOB U3MEHEHUI TpeOOBaHUIA;

e KaKHW€ UMEIOTCS U HEOOXOIUMBI PECYPCHI JJIsl pa3pabOTKU pe3yib-
TaTOB U3MEHEHUU TpeOOBaHUI;

e JIOKYMEHTaJIbHO OGOPMIICHHBIE MPEUIOKEHUS O MOAU(UKAIUU
TpeOOBaHUN U OTYETHI O Ae(dEeKTaX, pe3yabTaThl KX PACCMOTPEHUS U Bapu-
aHThI peaanu3alui U3MEHEHHUI;

e METOJIbl U CPENICTBA OpPraHU3alUU PadOT MO0 KOHPUTYPALIMOHHOMY
YIPaBJICHUIO U3MEHECHUSIMHU, BBIITYCKY BEPCUM KOMIUIEKCA U CUHXPOHM3A-
IIUM OTACIBHBIX Pa0OT;

e TMEpPEUCHb BCEX MPOEKTHBIX PE3yJIbTATOB aHAIN3a U3BMEHEHUM Tpe-
OOBaHUM U MPOTYKTOB, MOICKAIUX TTOCTABKE 3aKa3UUKY;

e COCTaB OTUETHBIX MATEpPHUAJIOB IO 3TalaM, 3aTparaMm u rpaduxkam
IPOBEACHUS U3MEHEHUS TPEOOBAHUI;

e COCTaB OTYETHBIX MATepUaJIOB MO MpoldieMaM, MOIUPUKALMUAM U
YCTpaHEHHBIM JAe(eKTaM;
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e BpEMs Hayaja U JUIUTEIbHOCTh OUYEPETHOTO M3MEHEHHUs TpeOoBa-
HUM;

e BBIOpaHHBIA BapHaHT pealn3alui HU3MEHEHHUs TpeOOBaHUM, CO-
IJIACOBAHHBIM C 3aKa3YMKOM M €T0 YTBEPKJICHUE.

Cosem pykosooumesieii npOEKmMoOM O ynpaei1eHul0 UsMeHeHuAMU
mpeodosanuil K KOMnJ1eKcy npozpamm JOJHKEH pelllaTh, KAKUE U3MEHEHUS
CJIEAYET PEATN30BATh, ITPU STOM:

e cojJiep)kuUMOE 0a3bl JAHHBIX MPEJIaraéMbIX H3MEHEHUU JTOTKHO
OBITH TOCTYITHBIM JIJIsl aHAJIN3a BCEMU 3aHMHTEPECOBAHHBIMU B MIPOEKTE JIHU-
HaMHU;

e TIEPBOHAYAJIBHBIN TEKCT 3aMpOCa Ha UBMEHEHUE JIOJIKEH aHaJI3U-
pOBAThCs, HE U3MEHSTHCS WU HE YIAAISATHCS;

e aHaJM3 BIMSIHUS U3MEHEHUS Ha MPOEKT U MOJIb30BaTesIeli HE00X0-
JTUMO BBITIOJIHSTH JUIs1 KQXKJA0TO U3MEHEHMUS;

e KaXJ0€ MpeajaraeMoe s pealn3alud U3MEHEHUuEe TpeOOoBaHUs
CJIEAYET OTCIICKUBATH BILIOTh JIO YTBEPKICHUS ATOTO U3MEHECHUS;

e 00OCHOBAHHUE KAXKJIOTO YTBEPKACHUS WM OTKJIOHEHHUS 3apoca Ha
U3MEHEHNE HEOOXO0IMMO JOKYMEHTUPOBATh U COXPAHSTh.

Ha npaktuke MOXHO JelIErupoBaTh NPUHSATHE HEKOTOPHIX JETallb-
HBIX PEIICHUH, Kacalolmuxcsl TpeOoBaHu pa3paboTunKaM, OJJHAKO HU O/I-
HO COTJIallIEHWe, BJIMSIONIee Ha PaboOTy CUCTEMBI, HE JOJKHO UITH B 00-
X0/ TIpoLecca KOHTPOJIS M YTBEPKAeHUS n3MeHenni. [Iponecc nusmMmeHenui
TpeOOBaHUI JOJKEH UMETh ObICHIPBII Nymb, YTOOBI YCKOPSATh HE PUCKO-
BAHHBIE U JICIIEBbIC U3MEHEHUS B CKATOM IIUKIIE NMPUHITUSA U peTU3alNU
penieHuid. 3anpoc Ha M3MEHEHUE TpeOOBAHUM NOHKEH MPOXOIHUTh 4Yepes
ONpPEACICHHbIE 3Tallbl HAa MPOTSHKEHUU >KU3HEHHOTO IMKJIa KOMILJIEKCa
IporpaMm, IPUYEM Ha KaXJOM OH UMEET pa3iuiuHble CHAmycovl U npasa
(cMm. Tabnuy 1). ['pynna cnenuanucToB, KOTOpas MOJArOTaBIUBAET pele-
HUE, MOXET YTBEPJUTh WIM OTKJIOHUTH KaXJ0€ MPEJIOKECHHOE M3MEHE-
HUE JUISl ONPENEIICHHOTO KOMIIOHEHTA WJIM BCETrO KoMIuiekca. PykoBoau-
Teb MPOEKTa WIM MEHEXKep, Bo3riaBisiomuii CoBeT MO yHpaBICHUIO
WU3MEHECHUSIMU, 001a7]a€T MIPABOM MPUHSITUSI OKOHYATEILHOIO PEIICHUS Ha
YTBEPKJICHUE KPYITHBIX U3MEHEHUN BEPCUU KOMIUIEKCA MPOTrPaMM.

Crangaptom ISO 14764 pexomenayercsa GhopManu3oBaTh U BbIJE-
JATh KOHKPDEmHblU NIAH UMEHEHUU mpedosaHull K npozpammHomy
KomnJjieKcy 13 00IIero cocTaBa MpOIECCOB KU3HEHHOTO IUKJIA, KOTOPHIN
yTOUHSTh U aJaTUPOBATh C YYETOM pa3Mepa U OCOOECHHOCTEH MpPOEKTA.
[lepconan compoBOXEHUSI TPeOOBAaHUN MOKEH YCTaHABJIMBATH MPOLIE-
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Iyphl JJIs1 TIOAYYEHUs, 3allMCH U COOOIeHn o nedekrax, mpodiaeMax u
3ampocax Ha M3MEHEHHsI TpeOOBaHUM OT 3aKa3yumka M IOJIb30BaTesied U
JUTst oOecrieueHrs oOpaTHOM CBA3U K HUM. CrleayeT ycTaHaBIuBaTh QyHK-
ITUOHAIILHYIO C6:3b C NPOUECCOM YNpAeieHus KoHuzypayueil s yIi-
paBlieHUs] MOIU(PUKAIMAMYU B CYIIECTBYIOIIEM IPOrPAaMMHOM KOMILICKCE.

Opranuszanus U3MEHEHUN U CONPOBOKICHUSA TPEOOBAHUIN K
KOMILIEKCAM MPOorpamm

Cmpamezusn conpoeosicoenus mpedosanuil NOJXKHA ObITH OpPHECH-
TUPOBAaHA Ha JIIOJACKUE U MaTepHUaJbHbIC PECYPChl, HEOOXOAUMBIE U JI0C-
TYIHBIE JJIsl 00ECIIeUeHUs Pa3BUTUS U MOJU(DUKALIUA TPOrPAMMHOTO TIPO-
IyKTa. DTOT aHAJIU3 SIBISETCS MCXOIHBIM, M JIOJDKEH OBITh OMpE/CICH B
oOIIIel CTpaTeruy COMPOBOXKICHUSI TPOrPAMMHOTO MPOAYKTa. AHAIU3 Jie-
dbexToB U Moaudukanuii TpeOOBAHMI BKIIIOYAET OIEHKY MX BJIMSHUS Ha
OpTraHU3aINIO0, CYIIECTBYIOIIYIO CUCTEMY U MHTEP(PEHCH CUCTEMBI JIJIA:

e KOPPEKTUPOBOK, YCOBEPIICHCTBOBAHUM, MPOPUIAKTUKN WU aJla-
NTally POTPAaMMHOTO IIPOJIYKTa K HOBOH CpPEJIE;

e oOmpejeiieHUuss pa3Mepa MoAU(UKAIIUK, CTOMMOCTH, BPEMEHU Ha
MOAU(DUKAIIMIO KOMILJIEKCA MPOrPaMMm;

e OLICHKM pPHUCKa BIUAHUS Ha TMPOU3BOJAMUTEIIBHOCTb, HAJEKHOCThH
WU 0€30MacHOCTb MPOrPAMMHOTO KOMILIEKCA.

Menemkepy u3MeHeHuUs! TpeOOBaHUH CIIETyET OMPENesaTh IPOLETYPhI
JUIS TIOJYYEHHUs, TOKYMEHTHUPOBAHUS M KOHTPOJIS OTYETOB O JedeKTax U
MpEeAJIOKEHUH 0 MOIU(UKAIIUAX OT 3aKa3yuKa U IMOJIb30BaTelIeH, a TaKkke
U1 obecrieueHrss oOpaTHOM CBSI3M C Tojdb3oBaTensMu. Kaxkmas BO3HU-
Karomass mnpobiema (w/mnm  AedekT) AoKHA OBITh JTOKYMEHTaJIbHO
oopmIIeHa U BBEJICHA B HPOUECc AHAIU3A USMEHEHUIl, 151 YETO CIENy-
eT:

e pa3paloTaTh cXeMy KiacCHU(UKAIIMU U MPUCBOCHUS IPHOPUTETOB
JUISL IPEJITTIOAKEHHBIX MOIU(UKALINI TPEOOBAHUMN 1 ONUCAHUM 1€(EKTOB;

e pa3paboTaTh MPOLEIYPHl aHATU30B PEHTAOCIBHOCTU W3MEHEHUU
TpeOOBAHUI;

e OIpeNeauTh Npoueaypbl U (GOPMBI TPEACTABICHUS PEIJIOKEH-
HBIX MOJU(UKAIIUN U ONTUCaHUM 1e(EKTOB 3aMHTEPECOBAHHBIMU JIUIIAMU;

e OINpEACUTh OpPraHu3aIuio 00paTHOM CBSI3U C 3aKa3YMKOM U TOJIb-
30BaTeNIIMH MPU aHATIN3€ N3MECHCHHUI;

e OIpeJeNNTh, KaK Mojb30BaTeNeld OyAyT OOCTy>KUBaTh B TEPHO]
peanu3aluy HOBbIX TPeOOBAaHUN B BEPCUH MPOTPAMMHOTO KOMILIEKCA;
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e OMNpEAeNuTh, Kak OyAyT BBEICHBI MpeiaraemMbie MOAUPpUKau
B 0a3y JaHHBIX ydeTa KOHPUTypallMd HU3MEHEHUN TpeOOBaHUU U HUC-
MOJIb3YEMBIX PECYPCOB.

Ilpoyecc konmpona uzmenenuit mpedo6anUll NOIKEH MO3BOJIAThH
PYKOBOJIMUTENIO TMPOEKTa NPUHUMAThH PEIICHUE, KOTOPOE YAOBJIETBOPSET
3aKa34uKa U UMEET KOMMEPUYECKYIO [IEHHOCTh, IIPU 3TOM JIOJKHBI YUUTHI-
BaThCS 3aTPaThl HA )KU3HEHHBIA UKI KOMIUIeKca. CIeayeT OTCIEKUBAThH
CTaTyC BCEX MPEHJIOKECHHBIX MU3MEHEHUW M YOEIUThCS, YTO MPEJI0KEeH-
HbIE TpeOOBaHUs HE OBUIU MOTEPSHBI WM yIYIIeHbl. PYKOBOJCTBO MPOECK-
TOM JOJI)KHO JIOBECTH JO CBEACHHUS COTPYIHHUKOB TOJIUTUKY, B KOTOPOU
OMUCHIBAIOTCS OKUJIAHUS TOTO, KaK YYACTHHUKHU MPOEKTa JOJKHBI 00pada-
THIBATh MPEJI0KEHHBIC U3MEHEHUS TPEOOBaHUIA.

JInsi coXpaHEHUsT W TOBBIIICHUS KayeCTBa CIOXKHBIX KOMILJIEKCOB
MIPOrpaMM He00X00UMO pe2iameHmuposams RPpoueccbl MoOupuKayuu u
CO8epUIeHCMBOBAHUA MPeDOGAHUIl, A TAKXKE TONIEPKUBATH UX KOHTPO-
JeM KadecTBa. TeXHOJIOTusl COMPOBOXKACHUS TPeOOBaHUM JOJKHA 0OecIie-
YUBaTh umepayuu KOOPJAVUHUPOBAHHOTO PA3BUTUS MHOXKECTBA BEpPCUU
MPOTPAaMMHOI0 KOMILIEKCA U UX KOMIIOHEHTOB, KaXK/1asi U3 KOTOPBhIX UMEET
JIOCTATOYHO BBICOKOE KadyeCcTBO M cheruduueckre (QyHKIHMH, a TaKxke,
BO3MOKHO, Pa3JIMUHBIX MOJib30BaTeneil. biaromaps 3Tomy co BpeMEHEM
MPOTPAMMHBIE KOMIUIEKCHI JOJKHBI YIYUIIAThCS U COBEPIIEHCTBOBATHCS
KaK Mo (QYHKIMOHAIBHBIM BO3MOXHOCTSM, TaK M MO KAYeCTBY PEIICHUS
KaXXJI01 3aJja4H.

Conpogosrcoaemocms — BO3MOKHOCTh PETrJIaMEHTHPOBAHHOW MOIU-
dbuKanyu KOMILUIEKCA MPOrpaMM SIBJISIETCS Ba)KHOW XapaKTEPUCTUKOM, st
3aKa34YMKOB, MTOCTABIIMKOB U TOJb30BAaTEIECH, OTpakarole BO3MOKHOCTh
U MPOCTOTY BHECEHMS] M3MEHEHUN B TPEOOBAHMSI U B MPOTPaAMMHBIN KOM-
IJIEKC TMOCJIe ero BBoja B akciuryaTanuio (ctanaapt ISO 14764). Otu tpe-
OOBaHUA KOJTUYECTBEHHO MOYKHO YCTaHABIMBAaTh KaK U3BMEHIEMOCTb U TEC-
TUPYEMOCTh 3KOHOMHYECKUMH KATETOPUAMHU OORYCHUMOIU HPYO0EeMKO-
CMU U OTUMENbHOCHU Peanu3ayuu TX 3a7a4 IPU HEKOTOPBIX CPETHUX
ycioBusax. TpeOyembie 3HAUEHUS 3aBUCIT OT YETKOCTU KOHIICTIUU U ap-
XUTEKTYPhl KOMILIEKCA MPOrpaMmM, OT YHUPUIUPOBAHHOCTH BHYTPEHHUX,
BHEIIIHUX U C TOJI30BATEISIMU MHTEP(PENCOB, OT Ka4eCTBA TEXHOJIOTHUYE-
CKOWM JIOKYMEHTAIlMU, a TaKXe OT MHCTPYMEHTAJIbHON OCHAIlEHHOCTH.
OO00IIIEHHO 3TO OTpaKAaeTCs Ha IJIUTEIBHOCTH U TPYJOEMKOCTH MOATO-
TOBKHU M peaau3alliy TUIIOBBIX U3MEHEHUU, 00YCIOBICHHBIX HEOOXOIUMO-
CThIO yCTpaHeHHUs Ae(HEKTOB M YCOBEPIICHCTBOBAHUSMU (DYHKIIUH KOM-
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mjiekca nporpamMM. J{Jis mMOATOTOBKY M BBIMTOJHEHHUS KaXKIOT0 M3MEHCHUS
(6e3 yuera 3aTpaT BpeMEHH Ha OOHapy>XEHHE U JIOKaIu3aluio JaedeKTa)
HY>KHO YCTaHaBJIMBaTh JIOMYCTUMYIO CPEIHION MPOJOIKUTEILHOCTh U
CYMMapHYIO TPYJI0€MKOCTh paOOT CIEIUAINCTOB MPHU UX peaTH3aIlNH.

ConpoBoxaaeMocTh TpeOOBaHUM JOJKHA OBITH OIpejiesieHa /10 Ha-
yaja MEepBUYHOM pa3paOOTKH IMPOEKTa KOMIUIEKCA MPOTPaMM COOTBETCT-
BYIOILIUM CO2TIAUIEHUEM MEHCOY 3AKAZUUKOM U PA3PAOOMUUKOM - HOCHAG-
uwiukom. Pa3zpaboTumK MOJIKEH MOATOTOBUTH IJIaH 00OECTICYEHUSI COMTPOBO-
XKICHUS TPeOOBAHUM, B KOTOPOM OTPaKeHBbI KOHKPETHBIC METOJIbI, COOTBET-
CTBYIOIIIUE PECYpPChl U TOCIEAOBATEIBHOCTH paboT. CieayeT omnpeaeinTh
HEOOXOJMMBIE 3aTpaThl 10 OOECIICYECHUI0 MOHUTOPHUHIA W OIEHKH COIIPO-
BOXKIAEMOCTH B TIpoliecce pa3padboTku. TpeboBaHUS K MpolieccaM COIPo-
BOXKJCHUSL OMNPEACIISAIOTCA TPYIMIOW OCHOBHBIX (PAKTOPOB, BIMSIONMIMX Ha
peanu3anuo MOAU(HUKAIMA MPOrPaMMHBIX KOMILJIEKCOB, 00pa3yIoIIMX
KOHLIENITYAJIbHYIO LEMIOYKY: MpPedoeanus Ha U3MEHEHUA — UMEHAeMble
(dyukyuu — pazmep (macuimad) uzmenenuil — cmpamezus MoOOUPuUKayuil
— pecypcel, HeoOXo0umble 01a ux peanuzayuu. ITa JOTHUYECKas CXema
0OBIYHO WCIIOJB3YETCS MPH MOCIE0BATEILHOM aHAIN3€E TIPOIIECCOB COIPO-
BOXKJCHUS CJIOKHBIX KOMIUIEKCOB MporpaMm. [Ipu 3TOM OCHOBHBIM KpHUTE-
pHEM OIIEHKH COIPOBOXKJICHUSI TpeOOBaHUI SIBJIIETCS COBEPIIICHCTBOBAHUE
(YHKIIMOHATBPHOW TPUTOIHOCTA M YJIYYIICHHE XapaKTePUCTHUK KadecTBa
IPOrpaMMHOT0 KOMILJIEKCa.

OCHOBHOM IPOIIECC IKCILTYaTalluM B )KU3HEHHOM IIUKJI€ MOXET UHHU-
IIMUPOBATh MPOIECC COMPOBOXKACHUS TPEOOBAHWM TPOTPAMMHOTO KOM-
IJieKca MyTeM MNPEACTaBICHUS MPEII0KEHUM 0 MoauduKauu (M3MeHe-
HUM) WK OTYETOB O JedekTax. IIporecc conpoBOXACHUS ITPOrPaMMHOIO
MpOAyKTa B COOTBETCTBUM cO cTanmaptomM ISO 12207 u neranuzanuen
atoro paszaena B ctanaapte ISO 14764 nomkeH UCIOIb30BaTh OCHOBHOM
CMAaHOapMuU3UPOBAHHBLI npoyuecc pa3padOTKU KOMIUIEKCOB IPOrpaMm U
BCIIOMOTATENIbHBIE TIPOIECChl IOKYMEHTUPOBAHUS, YIIPABICHUS KOHDUTY-
pauueii, ooecreueHus: KauyecTna, Bepuukalyy, arTeCTallii, COBMECTHOTO
aHaliu3a, ayJauTa U ycTpaHeHus JedekToB. OpraHu3alliOHHBIE MPOIECCHI
yIpaBJICHUs, CO3AaHUs UHPPACTPYKTyphl U OOy4EHUS JOJDKHBI OMpejie-
JSTHCS MEHEXKEPOM B Hauajie COMPOBOXKICHUS TPEOOBaHMUIA.

Ecnu 3aka3yuky HEOOXOJMMO BECTH COIPOBOXKIACHHE TpeOOBaHUM
CUJIaMH pa3paboTUMKa IOCJe IMOCTaBKH JAHHOTO MPOTPaMMHOTO KOM-
IJIeKca WIM MO0 OKOHYAHWUU TapaHTUWHOTO MEpuojaa, 3TO JOJDKHO OBITh
yKa3aHO B COOTBETCTBYIOIIEM coramieHnu. [locTaBka MoAepHU3UPOBAH-
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HBIX JJOKYMEHTOB JOJKHA OBITh MPEIyCMOTPEHA B COOTBETCTBYIOIIEM CO-
rnameHud. Takke JOMKHO ObITh OTOBOPEHO OOyUYEHHE MepcoHaia IMOJb-
3oBaTesed. [locTaBIIMK MOMKEH MOJATOTOBUTH MHPOLIEAYPHI BBITIOIHEHHS
KQKJIOM 3a/1aud COMPOBOXKACHUS, BBINOIHATH 3TU MPOLEIYPbl BO BpeMs
COMPOBOXJICHUS U MPOBEPATH COOTBETCTBUE KOHKPETHBIX pabOT J0TOBOP-
HBIM TPeOOBaHUAM U YCTAHOBJICHHBIM MPOIIEAYypaM.

ComnpoBoAUTENIb U 3aKa3UUK JOJKHBI 3AKAIOYUMb 002080D HA CO-
npoeoscoeHue mpedosanuil N ykasaTb B HEM BO3MOXKHBIE MPOIETYpPbI
BHECEHUSI U3MEHEHUN B COMPOBOK/IAEMBIE MMPOTrPAMMHbBIE KOMILIEKCHI (CM.
puc. 1.8). IIpoueaypsl MOTyT OBITh MCIIOJIb30BaHbI KaK pa3paOOTUYUKOM
OpUTMHAaJIa BEPCUHU MPOTPAMMHOr0 KOMILJIEKCA, TaK U HE3aBUCHUMBIM CO-
MPOBOJAUTEIIEM U OXGAMBIEAMLY:

e OCHOBHBIE TPeOOBaHUS W IpaBUJIa, UCIIOJIL3YEMbIC JJIsS ONpeese-
HUS TOT0, KOTJJa KOMIUIEKC ITPOTrpaMM MOXKET OBITh JIOKATbHO OTKOPPEKTHU-
pPOBaH, a Korja HeoOX0oJMMa HOBasi BEPCUS C UCIOJIb30BAHUEM JJIS €€ T0/I-
FOTOBKHU U MHCTAJUISILIUM TIpoIecca pa3padoTKu;

e ONUCAaHUSI TUMNOB PEJAKIUA BEPCUM B 3aBUCUMOCTH OT YAaCTOTHI
WX TOSIBJICHUS WJIW BIUSHUA Ha SKCIUTyaTalldi0 MPOrPaMMHOTO KOMILIEKCa
(Hampumep, SKCTPEHHBIE PEIaKIuy, IEPUOANUECKUE PEAAKIINM);

e CIOCOOBI MH(MOPMHUPOBAHUS 3aKa3UMKa O COCTOSHMSAX TEKYIIHX
WM HaMe4aeMbIX U3MEHEHUH TpeOOBaHUM;

e KJacCHU(UKAIUIO TUTIOB U3MEHEHUH, X O0YEPEIHOCTH (TIPUOPUTET-
HOCTH) peaJiu3allid U B3aUMOCBSI3U C APYTUMHU MPEIJIOKEHHBIMA U3MEHE-
HUSIMU.

[Ipu noozomoexke npouecca uzmenenus mpedO6AHUIl CIETYET
CO3/IaTh IUIAHBI U OMNPEACIUTH MPOLEAYPhl, BBHIMOJHIEMbIE TIPU pealin3a-
MU COMPOBOXeHUA. [1nan conmpoBoXaeHUsT TpeOoBaHUH 11e1ecOo00pa3HO
CO3/1aBaTh MapajuieibHO C TJIAHOM pa3paOdOTKU MEPBOM BEPCUM MTPOTPAMM-
HOTO TIpoaykTa. [Ipu BeIMOJIHEHUU AaHHON pabOTHI COMPOBOJIUTEINb TAKKE
JOJDKEH ONpPEACIUTh HEOOXOAMMBIE OpraHW3alMOHHBIE HHTEpP(hENUcH U
B3aMMOCBSI3U MEXAY CHEHUAIUCTAMU U C JPYTUMU Npeanpustusamu. s
obecrieueHus 3G (PEKTUBHON pealn3alvu Mpolecca COMPOBOKIACHUS Clie-
IyeT pa3paboTaTh U JOKYMEHTaIbHO OPOPMUTH CHIpAmecur0 nposedeHus
conpoeoicoenus mpedosanuil. 1lpu peanuzainuu 3ToM 1eATEILHOCTH HEO0-
XOJIUMO: pa3padoTaTh IUIaHbI U MPOIEAYPhl COMPOBOKIACHHUS; YCTAHOBUTh
IpOLeAYpPhl PACCMOTPEHUSI MPEMIOKEHUNA O MOAU(DUKALUA U OTYETOB O
nedexkTax; TPUMEHUTh ymOpaBieHue KoHpurypamnueil. ConpoBOIUTENb
JIOJKEH pa3paboTarh, JOKYMEHTAIbHO O(DOPMUTH U BBITIOIHUTH IUJIAHBI U
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IpOLIeAYPHI JUIsl MPOBEICHUS padOT U PEIIeHUs 3a]a4 MpoIecca COmpoBO-
XKJIeHUSI TpeOOBaHMIA.

Cneyudpukayua mpedosanuii Ha UIMEHEHUA NPOCPAMMHOZO KOM-
nJeKca NOJKHA UCUYEPIIBIBAIONIE U OJJTHO3HAYHO OIMHUCHIBATH 00s13aTENbHbBIC
TpeOOBaHUS K KOMIUIEKCY U K €ro MOJU(PUKAIMAM U OTpaxaTh XapaKTepH-
CTUKH KauecTBa, TpeOyeMble cTaHmapTaMu. [Ipu 3TOM JOJKHBI OBITH YUTEHBI
CIEAYIOIINE hakmopwl, 6auAlOWUEe HA CORPOBOIHCOAEMOCHb mpedosa-
HU:

e OIpeJeeHNEe U OMMCAHNE HOBBIX (YYHKIIHUI;

* TOYHOCTH M JIOTHYECKAsI OPraHU3aLNs JaHHbIX;

e uHTep(deiichl (CHUCTEMHbIC, MAIIMHHBIE W TOJIb30BaTeNei), 0Co-
OCHHO HOBBIE U MEPCIIEKTUBHBIC NHTEP(DEUCHI;

e TpeOoBaHUS K (PYHKIMAM U pabOUYMM XapaKTEPUCTHKAM, BKIHOYAS
BJIUSIHUSL KOPPEKTUPOBOK U JIOMIOJIHEHUN;

e TpeOOBaHMsI, HAJIaraeMble 3aIUIAHUPOBAHHOMN BHEITHEN CPEIOH;

e HEOJHOPOJHOCTh TPEOOBAaHUMN, OMpesessionias MPOCTOTY WU
CII0KHOCTh UX TPACCUPOBKU U MPOCIICKUBAHUS;

e T[UIaH OOECNeYeHHs KauecTBa MOAU(PHUIIMPOBAHHOTO TTPOIPAMMHOIO
MPOJIyKTa, B KOTOPOM 0CO00€ BHUMAHME JIOJKHO OBITh YJIEJIEHO JOKYMEH-
TaM Ha U3MEHEHUS U UX COTJIaCOBAHHOCTb.

[lenenanpaBiieHHass © METOAUYHAS SKCIIEPTHASL OUEHKA 803MOMHCHO-
20 macwmaba u pecypcogé Ha U3MECHEHUS YMEHBIIAET BEIIMUUHY OIIMOOK,
OJHAKO OOBIYHO OHA OCTAeTCS BCE-TaKM JOBOJBHO OoJbIon. s obecre-
YEHUS JTOCTOBEPHOCTH MEPBUYHOE MPOTHOZUPOBAHUE 11€71€CO00pa3HO TPO-
BOJIUTh MYTEM HSKCTPANOJISIMA Ha 0a3e HAKOIJICHHBIX KOHKPETHBIX JaH-
HBIX 00 OTJEIbHBIX AHATOTUYHBIX MOJU(PUKAIIUAX BEPCHUI MPOrPAMMHOTO
KOMILJIeKca. BakHOW 4acThiO KOHIIEIIIIMKM COMPOBOXKIEHUSI TPeOOBaHUN U
UX peanu3alueil sSBIsETCsS onpedenenue pecypcos u cheyuanucmos (hpu-
3UYECKUX WJIM IOPUJIMYECKHUX), OTBEYAIOIIMX 3a COMPOBOXKIEHUE. JTO B
PABHOM CTEINEHU CIPABEMINBO U B CIIy4a€ BHYTPEHHETO COMPOBOKICHHUS B
MPOU3BOJCTBEHHOUN opraHu3zanuu. [Ipu BBIMOJHEHUN COMPOBOXKACHUS IO
COIJIAIIIEHHUIO C TPEThEW CTOPOHOM ATO JOJKHO OBITh OTMEUEHO B KOHIICTI-
1un. Beibop npeonpusmusa conposooumesnin NOJDKEH OBITh OCHOBAaH Ha
aHaJu3€e CIENYIOINX hpaKkmopoes:

e BO3MOXKHBIN CPOK CIIY>KObI IPOTPAMMHOTO KOMILIEKCA;

e pa3Mep JOIYCTUMBIX MEPBUYHBIX M JOJTOCPOYHBIX 3aTpar Ha CO-
MIPOBOXKJICHUE;

e HeoOxoaumasi KBaTu(UKaIK COMTPOBOXKIAIOIIETO MEPCOHANa,;
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e (yHKIIMOHAIbHAS MPUTOAHOCTh U PAOOTOCTIOCOOHOCTh HUCXOIHOM
BEPCUU MPOrPaMMHOI0 KOMILIEKCA;

e mnporpamma (rpaduk) MoaudUKAIUNA U COMPOBOKIACHUS;

e YpPOBEHb KBaJIU(UKAIMKA COMPOBOJUTENS B MPEIMETHOM 00sacTu
OPUMEHEHHS IPOrPaMMHOI0 KOMILIEKCA.

JloookHa OBITH TPOBEJCHA OUEHKA YCA08UNl (UHAHCUPOGAHUA U
cmoumocmu conpoeoxcoenus mpeoosanuii. CTOUMOCTb 3aBUCUT OT pa3-
Mepa BO3MOXHON O0JIACTHM H3MEHEHH XapaKTEPUCTHUK IIPOrPaMMHOTO
KOMIUIEKCA MPHU COMPOBOXKACHUM. J[OMOIHUTEIBHBIMUA (haKTOpamMH SIBJISA-
IOTCSI CTOUMOCTU: OOYyYEeHHSI KaK CONMPOBOAMUTENECH, TaK U MOJb30BaTEICH;
Cpelbl MPOrPaMMHOTO MHCTPYMEHTAPHS, CPEACTB TECTUPOBAHUS U UX CO-
npoBoxaeHus. [Ipyu nepBoHaYabHOM ONpeeIeHUN TpeOoBaHUN K (DyHK-
[TUOHAJILHON MPUTOJHOCTH U K KOHCTPYKTHUBHBIM XapaKTEPUCTHUKaAM 3a-
JAHHBIE 3aKa3YUKOM 0ZPAHUYEHUs Pecypcos8 HE BCEra MOTYT YUUTHIBATh
Pl OCOOEHHOCTEN COMPOBOXKIEHUS, YTO OOYCIOBUT HEAOMYCTUMOE CHH-
*KeHue (Wiau 3aBblllIeHUE) TpeOOBAHUI K HEKOTOPHIM XapaKTepUCTHKAM
MOJU(PUIIMPOBAHHOTO MPOrPAaMMHOr0 KoMmiuiekca. Kpome Toro, Bo3Mox-
HO, YTO HEKOTOPBIE XapaKTEPUCTUKU WM MUX U3MEHEHUS! MPOTUBOPEUHBBI
WM NPUHLUINAIBHO HEpEaInu3yeMbl B JAHHOM NpoekTe. B pesynbprare ne
coanancupoeannvie UIMEHEHUs mpedoeaHus W JOCTYIHBIE PECYPCHI
NpPOSIBSITCS B BUJIE IOTEPh B KAUECTBE WJIM B MOTPEOHOCTH BBIACICHUS J0-
MOJIHUTEJIbHBIX PECYPCOB.

B 3aBUCHMOCTH OT CJHOKHOCTH IPOEKTAa OKOHYATEIbHBIM pPE3yJbTa-
TOM DPabOT NpPU HPOZHOZUPOBAHUU UIMEHEHUII KOMNJIEKCA NPOZPAMM
JOJKHBI OBITh JIETAIM3UPOBAHHBIE U YTBEPKACHHBIE TPEOOBaHUSA K HO-
MEHKJIAType, CBOMCTBAM M 3HAYEHUAM KauyeCTBAa BEPCUU MPOrPAMMHOIO
KOMILJIEKCa, KOTOpPbIE JOCTATOYHBI ISl €ro MOJHOIIEHHOTO COIMPOBOXKIIE-
HUS U nocienyrome 3pPekTUBHON 3KCITyaTalud. JTU mpedosanus 3a-
Kpennawmesa 6 KOHMpPAKme u mexHuyeckom 3a0aHuu, o KOTOpbIM CO-
POBOJIUTEIIb BIOCJICACTBUU JOJDKEH OTUUTHIBATHCS MEPE]] 3aKa3UMKOM
npu 3aBepiieHuu Moaudukanuil. [IpuHIMNIHaNbHBIE U TEXHUYECKHE BO3-
MO>KHOCTH, TOUHOCTb p€aJIn3allii CBOMCTB U U3MEPEHUS 3HAUCHUHN Xapak-
TEPUCTUK MPOTrPaMMHOI0 KOMILJIEKCa, a TaKKe OOIlre pecypchl KOHKPET-
HOTO MPOEKTa BCEr/a OTPaHUYEHbI B COOTBETCTBUU C UX COACPKAHHEM U
BO3MOKHOCTAMM 3aKa3uuka U Pa3pa0OTUUKOB. DTO OMNPEHCISIET pauuo-
HabHble OUANA30HBl 3HAUEHUI KAHCO020 UIMEHEHUs, KOTOPhIE MOTYT
ObITh BHIOpPaHBI B KOHIIETIIIMM COMPOBOXKIEHNS Ha OCHOBE TpeOOBAaHMII 3a-
Ka34MKa, 3/paBOro CMbICIA, a TAKXKE MYTEM aHaJIW3a MUJIOTHBIX MPOEKTOB
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U TIPELICICHTOB B CcHelU(UKAIUIX TpeOOBaHUN pealn30BaHHBIX MOU(H-
Kalyu.

CormpoBoaUTENb JTOHKEH COTrJIacoBaTh W IONYYUTh IMOATBEPKICHUE
TOTO, YTO GHECEHHblE UMEHEHUS Y0061emEopAIom mpedoBaHusM 3aKa3-
YuKa, yCTAaHOBJICHHBIM B JIOTOBOPE: MOCPEICTBOM BCIIOMOTaTEIBLHOTO IPO-
1ecca o0ecredeHusT KaueCcTBa; MCIBITAHUN BBITOJHEHHS 3TOTO MPOIIECCca;
MPOBEICHUS ayauTa PyHKIIMOHATLHON M Pu3ndeckoi koHurypaimu. Pe-
3yJbTaTaMH JaHHON paOOTHI SBJISIOTCS: HOBasl BEPCHs, BKIIOUYAOIIAS B Ce-
Os1 MPUHATHIC U3MEHECHUS TPEOOBAHMI; OTKJIOHCHHBIC N3MECHEHUS; OTYET O
pUEMKE BEPCUM; OTUYETHI O MPOBEPKAX M ayJauTax; OTYET O KBaTU(DUKAIIH-
OHHOM TECTHPOBAHHH M HCIBITAaHHSIX. TpeOoBaHMS K (DYHKIIMOHAIHHBIM
XapaKTEPUCTUKAM U Ka4dyeCTBY, YMEEPIHCOCHHbIE NOC/Ie USMEHEHUI mpe-
0oeanuil, MOTYT OBITh 3aKPEIUICHHl B TEXHWYECKOM 3aJaHUU Kak 00s3a-
TeJbHBIC JI1 JECTAJIbHOTO MW Pabodero MpOSeKTUPOBAHHMSA MOIU(PUKAIUM.
DOTH JaHHBIE MOTYT MCIIOJIB30BaThCS MPHU MOCASAYIOMEM OIICHUBAHUM Ka-
YeCTBa M MPH MX COIMOCTABICHUH C TPEOOBAHUSMH B IpoIecce KBaTU(DU-
KAIMOHHBIX HMCHOBITAHUN, CEPTU(HUKAIMN MOIU(PUKAIINA MM HOBOM 0a30-
BOW BEPCHUH MPOrPAMMHOTO KOMILIEKCA.

[Ipu neraabHOM MPOSKTHPOBAHMHM M3MEHEHUN MOYKET OBITh IEJIeco-
00pa3eH KOHmMpO.ib peanuzayuu 002080pa N yTOYHCHHUE COBOKYITHOCTH
(YHKIIMOHAJIBHBIX XapaKTePUCTUK M KadecTBa MOJM(MUIIMPOBAHHBIX BEp-
CHH, a TaKKe COOTHOIICHHS KadecTBa W 3aTpaT PeCcypcoB Ha M3MEHCHHS
KOMIUIEKca mporpamM. JIIs 3aka3umKa W TOJIb30BaTE/ICH TPH COMPOBOK-
JEHUH MOYKET UMETh 3HAUE€HHE HE TOJIPKO OIpeieIeHNe (PyHKITMOHATILHON
IPUTOHOCTH, HO M OIIEHKAa MOTEHIIMAJILHOTO CIPOCa Ha PHIHKE KOHKPET-
HOT'O KOMILIEKCA, a TAKXKE €T0 KOHKYPEHMOCNOCOOHOCmU C TPYTUMH aHa-
JOTUYHBIMHU TI0 (YHKIIUSIM IPOTPAMMHBIMU KOMILJIEKCAMH C YYE€TOM €TO
Ka4yeCcTBa M CTOUMOCTH. DTO 00CTOATEIICTBO MOXKET OMPEAEIIATh HE00XO0-
JTUMOCTh KOHTPOJIS pETH3auu U YHMOUYHEHUSA MPedosanHuil K OTACILHBIM
XapaKTEPUCTHUKaAM JIJISI OIEHUBAHUSI MHTETPAJIbHOTO KayeCcTBa HOBOM Bep-
CHH, TIOCTABJIsIEMOM Ha PHIHOK.
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Jexuun 1.7

BEPUDOUKAIUA, TPACCUPOBAHUE U
OBECHEYEHUE FAJTAHCA TPEFOBAHUM K
KOMIUVIEKCAM MTPOI'PAMM

Bepudukanus kauyecTBa Tpe0OBAHUN K KOMILJIEKCAM
porpamMmm

[[Iupoko pacnpoCTpaHEHHAs HEYynOpA0OUeHHas pa3padomka mpe-
O0oeanuii X QPyHKUMSIM, MPOUEAYpaM U B3aUMOJCUCTBUIO MPOTPAMMHBIX
KOMIIOHEHTOB HE MO’KET TapaHTUPOBATh BBICOKOE KAayeCTBO CJIOKHBIX
MPOTrPaMMHBIX KOMILUIEKCOB. [Ipr 3TOM MpOMyCKAarOTCS U HE MPOBEPSIIOTCS
HEKOTOpPBIE CIIEHAPUH U MAPUIPYTHl UCIIOJHEHUS IPOTPaMM, KOTOPBIE pea-
JTU3YIOT BaKHEUIINE TpeOOBaHUSI KOHTPAKTa U UCXOJHBIX CreIU(PUKAIUN.
VY noBieTBOpeHUE MOTPEOHOCTEN 3aKa3unKa SBISAECTCS LEIbI0 JTI000Tr0 TPOo-
rpaMMHOro mpoekta. COOTBETCTBEHHO, 00ecneuenue Kauecmed, noiHo-
Mol U KOPPEeKmMHOCmu mpehosanuil B IPOECKTE HEBO3MOXKHO MPEJACTABUTH
0€3 a/leKBaTHBIX MPOIECCOB pabOThl C HUMHU — HAUYUHAS C @epugpuxayuu
mpeoboeanuil, 3aKaHYMBasi TPOBEPKOM COOTBETCTBUS MOJyYAEMOTO MPO-
rPaMMHOTO KOMIUIEKCA 3TUM TPEOOBaHUSAM Ha BCEX ATAlax €ro CO3/IaHus
(puc. 1.9)

Bepugukayua — 510 1eiCTBUS 110 IPOBEPKE BBHITIOJHEHUS HA H-0M
JTame mpoiecca pa3padOTKM TOro, 4TOo OBUIO 3arIaHUpPOBaHO Ha
(n-1)-om stane. Bo Bpems CO31aHUS apXUTEKTYPbl CUCTEMBI U TIPU OI-
peneaeHuu TpeOOBAHUM CIIEIUATUCT MO TECTUPOBAHUIO JOJDKEH CpaB-
HHUBAaTh OOYCJIOBJICHHBIE APXUTEKTYPOH pecypchl C OOIMMMH TpeOoBa-
HusMu. Bo Bpemsi TecTupoBaHus paboyeil MPOEKTHOM AOKyMEHTAIMU
TECTUPOBIIHUK JOIKEH CBEPSATh ATY JTOKYMEHTAIUIO C JOKYMEHTAIMEH 110
apXUTEKType, KoTopasi Oblja pa3padoTaHa Ha 3Tale BHICOKOYPOBHEBOTO
npoekTupoBaHus. [[OCTOSSHHO BBIMOJHIEMBIA MPOLECC MPOBEPKHU TOTO,
YTO KaXJbIA IIar pa3pabOTKU SBISETCS KOPPEKTHBIM, YJAOBJIETBOPSET
nompeoHocmu nocieoywouieil 0esameabHOCmu U HE SBJIACTCS W3JIHII-
HUM, Ha3bIBaCTCs eepuukayueil.
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Bepugpukayun, mpaccuposanue u odecneuenue oananca
mpedosanuil K KOMRIEKCam npozpamm 001H#CHbL 6KIIOUAMb:
- Bepu(UKaILNIO KauecTBa TpeOOBaHHM K KOMILIEKCaM IPOrpaMM:
e BepUUKAIMIO JOTOBOpa C 3aKa34YMKOM Ha LEIU W (DYHKIHUH
CUCTEMBI C KOMIIEKCOM MPOrpamMM;
e Bepudukamnuio TpedoBaHUM K (YHKIIUAM CUCTEMBI;
e BepudUKANIIO KOMITJIEKCA, KOMIIOHEHTOB ¥ MOJTYJIEH MMPOTPaMM;
¢ BepU(DUKAIMIO PE3yIHTATOB HHTETPAIIMA KOMIIOHEHTOB U MOJTY-
JIEN B KOMIUIEKC ITPOTPAMM;
® BepUPUKALMIO IKCIUTYaTallMOHHON M TEXHOJIOTMYECKOU JTOKY-
MEHTAIlMX HA KOMIIOHEHThI U KOMILJIEKC MPOTrpaMM;
- TpacCHUpOBKY TpeOOBaHUI K B3aMMOJIECUCTBHIO (PYHKIUNA M KOMIIO-
HEHTOB KOMIUIEKCA ITPOrPaMM:
® HampaBJCHHsS TPACCHPOBKHU: K TPEOOBAHUSM KOMIIOHEHTOB M OT
TpeOOBaHUM K KOMIIOHEHTaM;
® SBHYIO U HESBHYIO TPACCUPOBKY TpeOOBaHUI K KOMIIOHEHTaM;
® KOPPEKTHYIO MaTpHUIly TPACCUPOBKH TPEOOBaHUM K KOMITOHEH-
TaM;
® KOHTPOJb MOCIEAOBATEIIBHOCTH ACHCTBUHN I peann3aiun
TPACCUPOBKHU TPeOOBAHUI;
- obecneueHue OamaHca TpeOOBaHMNH K KayeCTBY KOMIIOHEHTOB
KOMILJIEKCA [TPOrpaMM C YY4ETOM PUCKOB U JIOCTYIHBIX PECYPCOB:
® TI03TAIHYIO Pa3pabOTKy U yTOUHEHHUe crienudukanuii TpedoBa-
HUH K KOMITJIEKCAM MPOTpaMM;
® YTOYHEHHE pacIpeiesieHuss KOHKPETHBIX TpeOOBaHUMN U pecyp-
COB MO KPUTEPHUSIM: MAKCUMU3AINHN (PYyHKIIMOHATBHON MTPUTOTHO-
CTH WJIA MUHUMH3AIIUY PUCKOB MIPUMEHEHUS;
® BBIJICTICHUE IPHOPUTETHBIX TPEOOBAHUN 1 XapaKTEPUCTUK K
KOMIIOHEHTaM U KOMILIEKCY IpOTrpamm;
e CpPaBHUTEJbHBINA aHATIU3 IPUOPUTETOB TPEOOBAHUI U AOIYCTH-
MBIX PUCKOB ISl BRIpABHUBAHUS YPOBHS TPECOOBAHHIA.

Puc. 1.9

Crangapt IEEE 1012 onpeaensier BepupuUKaluio Kak npouecc no-
C1€008amenbH020 OUCHUBAHUS CUCHEMbl, KOMNIAEKCA, KOMINOHEHMA Ulu
MOOYJIA C UEIbI0 ONpedeumy, yO061emeopAION au UX pPe3yiabmamal ycio-
BUAM, HATIONHCEHHBIM HA NPeOblOyuiem Imane papadomku.
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Takum oOpa3oMm, BepuduKalys B 3HAYUTEIBHONW Mepe SBIISICTCS
AHAIUTUYECKOMN NIeSITeIbHOCTHIO, B X0JI€ KOTOPOH HEOOXOIUMO yOenaUTh-
Csl, YTO KaXKJasi CTaausi pa3paboTKu (HarpuMep, peaiusalus B MporpaMmm-
HOM KOMILJIEKCE OJIHOTO WJIM HECKOJIBKMX TPeOOBaHMIN) COOTBETCTBYET
mpeoosaHuAM, 3a0AHHBIM HA NPEOLIOYULCl CIAOUU.

e OMNHWCaHHbIC (PYHKIUHU JEUCTBUTEIHHO COOTBETCTBYIOT MOTPEO-
HOCTSIM 3aKa34MKa U MOJIb30BaTeleH;

e TMPOU3BOJHBIE OT ATHX (PYHKIUNA TpeOOBaHUSA JEHUCTBUTEIHLHO
NOAJACPKUBAIOT 3aIaHHBIC (PYyHKIINH;

e TIPOSKTHUPOBAHUE TOJJIEPKHUBAET (DYHKIMOHAJIbHbICE U HEDYHK-
IIMOHATbHBIC TPECOOBAHUS TIOBEJCHUS CUCTEMBI;

e TEKCTHl U COJICp’KaHHE MPOTPAMMHBIX KOMIIOHEHTOB M MOIYyJel
JEHCTBUTEILHO COOTBETCTBYET pe3yJbTaTaM M IIEISIM IMPOSKTHPOBAHUS
KOMIUIEKCa IPOTpaMM;

e TECThl 00ECTICYMBAIOT MOJHOE MOKPHITUE pa3pabOTaHHBIX TPEeOO-
BaHHMI K KOMIIOHEHTaM, MOJIYJISIM U COJEPKaHUIO TEKCTOB MPOTPaMM.

Jlns sToro Hy)XeH IUIaH BepuUPUKAIMM M aBTOMAaTHU3UPOBAHHBIC
CPE/ACTBa, KOTOPBIE MMOMOTYT BBIMOJHUTH €r0. B KOMaHe pa3paboTYMKOB
HEO0OXO0IMMO TIOHATh U YCBOUTH, YTO TaKoe BepHudUKaIlMs, U B35ATh Ha Ce-
Os1 OTBETCTBEHHOCTh 3a €€ MpoBeneHue. Ilpomnecc aHamuza TpeOOBaHUI
T — TpaHcopmaru nHOOpMaIUH, MOJYIYESHHON OT MOJIb30BaTeNeH U Apy-
I'UX 3aMHTEPECOBAHHBIX JIMI[ B YETKO W OJIHO3HAYHO OIpEJICeTICHHbBIE Tpe-
OoBaHMs, IIepe/laBaeMble pa3padOTUUKaM JIJII peaiu3alud B KOMIIOHEHTax
Y KOMIUIEKCE IPOTrpaMM, KII0UAeH:

e OOHapy’XeHHE U pa3pelieHue KOHGIUKTOB MKy TPEOOBAHUSIMU;

e OIpeJieliCcHue IpaHull (PYyHKIIMOHAIBHOM 3aJlauM, periaeMou co3-
JlaBa€MbIM MPOrPAMMHBIM KOMILIEKCOM, B OOILEM Cilydyae — OMNpeaesICHUE
KOHIICTIIIMHN ¥ COJICPKAHUS MPOTPAaMMHOTO ITPOCKTA;

e JieTanu3aiusa TpeOOBaHUI K CUCTEME JIJIsi yCTAaHOBJICHUS TpeOoBa-
HUN K TPOTPAaMMHOMY KOMILJIEKCY, €70 KOMIIOHEHTAM M MOIYJISIM.

[ToaToMy B cTaHmaprax, perjaMEeHTUPYIOIINX >KU3HCHHBIM ITHKII
CJIIOKHBIX KOMIUIEKCOB TPOrpamMM, 3HAYUTEILHOE BHUMAHHE YACISICTCS
MIPOIIECCAM YHOPAOOUEHHOU, UepapxXuiecKkoll eepugpukayuu, NCXoasiei
OT TpeOOBaHMI K CUCTEME U K KOMIUIEKCY nporpaMm. Ee 0OCHOBOII sABIsIET-
Csl MOCJIeIOBATEIbHAS 0emanu3auus U mpaccuposKa mpedosanul X npo-
rPaMMHBIM KOMITOHEHTaM Pa3HbIX YPOBHEH M KOHTPOJb WX COTJIACOBAH-
HOM peanu3alyy B )KU3HEHHOM IMKJIE KOMIJIEKCa IIPOrpaMm.
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Bepuduxkaimio ciemyer npoBOAUTE MOCTOSHHO, YTOOBI YOS IUTHCS, YTO
KQKJIbII1 KOMIIOHEHT M MOJYJIb KOPPEKTEH, YAOBJIETBOPSET MOTPEOHOCTU
CJIEYIOMIETO KOMITIOHEHTa M HE COAEPIKUT JIMIIHUX WM HEONPEACIIEHHBIX
npoieayp. BaxHbIM TOKa3areneM KayecTBa pealiv3allid KOMIIOHEHTa U
KOMILJIEKCA MTPOrpamMM SIBJISIETCS BO3MOKHOCTh TPACCUPOBKU TPEOOBAHU Ha
MOCTICIOBATENIbHBIX dTanax Crenu@uKaiug, apXuTeKTyphl, MPOSKTUPOBAHMUS,
peasimzanuy U TectupoBaHusa. CriocOOHOCTh OTCICKUBATH OMHOUIEHUA Me-
HCOY MpPedo6anHuAMU W YUUTHIBATh UX CBSI3U MPU BOSHUKHOBEHUU HM3MEHE-
HUU SIBJISIETCS OCHOBOM MHOTMX COBPEMEHHBIX BBHICOKOHAJIEKHBIX MTPOrPaMM-
HBIX ITPOLIECCOB, OCOOCHHO B KPUTUUYECKUX OOJIACTSAX CO3/aHUS M MPUMEHE-
HUSI IPOTPaMMHOTO MTPOTyKTA.

D HEKTUBHBIM METOJIOM peanu3auus KoppeKmHoul (npasuibHoil)
cucmemul, A0eK8AMHOU MPedOBAHUAM SIBIISIETCS UCIOJIB30BAHUE MPOTO-
TUIMOB TPEOOBAHUN M TPEIEICHTOB MX pEaN3allMd B KAa4ECTBE OCHOBBI
ApXUTEKTYpbl U peanu3aiuu npoekra. HeoObxoaumo uaeHTUDUIIMPOBATH
BCE€ BO3MOXHbBIE UICTOYHUKH TPEOOBaHUM, 3HAUMMBbIC ISl PELICHUS 3aj7a4
npoekTa. TOIbKO MOCie 3TOr0 MOKHO BEpUPUIIMPOBATh U ONPEALIATh UX
BIIMSIHUE Ha OpOoayKT. CleayeT OLlEHUBATh CTENEHb MOJIHOTHI UHpOpMmu-
POBGAHHOCMU UCHOYHUKOE MpPedo8anHuili N WX 3HAYUMOCTh ISl ydeTa
BIIMSIHUSA HA 1EJIU TPOEKTA CUCTEMbBI U KOMILJIEKC TPOTPaAMM:

e 3HAHUE NMPEIMETHOU 00JIACTH CUCTEMBI;

e COCTaB M KBAIM(UKAIINIO 3aMHTEPECOBAHHBIX JIUIL;

e OMNEPAIMOHHOE U BHEIIIHEE OKPYKEHUE CPE/IbI;

e OPraHU3aIMOHHYIO CPEeay KOJIJIEKTUBA Pa3padOTUUKOB.

Brinenenue mpuoOpuUTETOB M OJTHO3HAYHOCTh TpeOOBaHUM, Tepeja-
BAEMBIX CHENHUAINCTAM — pa3pabOTUMKaM, CBSI3b MEXKIY TPEOOBAHUSIMU U
WX B3aMMHOE BJIMSHUE JAPYT HA JIpyra — BCE 3TO JOJIKHO SBISATHCS CIEICT-
BHEM YE€TKOIO U OJHO3HAYHOTO MOHUMAHMS 3a/la4 MCTOYHUKOB TpeOOBa-
HUU — 3aunmepecosannsvix auy. XoTs BepuduKanus sBISCTCS aHATIUTU-
YEeCKHM METOJO0M, PEKOMEHIYETCS TMOMHUTh O BaXXHOCTH HWHTYHIUU.
Henb3sa orpaHuymBaThCd MEXAHUYECKUM IPUMEHEHUEM BepHU]PUKAIUU.
OCHOBHO€ BHUMAaHHUE IPHU €€ MPOBEACHUU CIEAYET YACNIATh MCHOJIb30Ba-
HUIO TPACCUPOBKHU IS 0TOOpa PYyHKIIUH U KOMIIOHEHTOB CHUCTEMBI, HYXK-
JAIOIIUXCS B MIPOBEPKE MX B3aUMOJCUCTBUS. Memoowl eepudukauuu u
npoeepKu KoppeKkmHocmu mpehosanuili NpU3BaHbI TapaHTUPOBATh, UTO
BCE IMPOBEPKHU CIIY>KaT OCHOBHOM 1N M (PYHKIMSAM IPOEKTA W HE SIBJIS-
I0TCSI U30BITOUYHBIMH.
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YTOoOBI MPUHATH PEIICHUE O TOM, KaKas 4acThb CUCTEMbI HYXIAeTCs B
BepUPUKAIUA U TPOBEPKE KOPPEKTHOCTH M B KAKOM OOBEME, I1€JI€CO000-
Pa3HO NIPUMEHATh AHAAU3 U OUEHKY PUCKOE. DTO TO3BOJISIET ONPENEIINTD,
JUIsl KAKUX KOMIIOHEHTOB TpeOOBaHUM WX HENpaBUJIbHAS peau3alus He-
JOIyCTHMa, a TakXke pa3padoTarh IUIaH ASWCTBUM 110 BepUPUKALMM U
IIPOBEPKE MPABWIBHOCTH, OCHOBBIBAACH Ha pe3yJibTaTax 3THUX OLIEHOK. Ha
3TOM 3Tamne CIeAYyeT NPUBJICKATh K YIPABICHUIO TPEOOBAHUSIMU U aHATU3Y
UX KOPPEKTHOCTH, CIEHHAINUCTOB MO TECTHPOBAHUIO, MOAKIIOUYAS UX K
IUIAHUPOBAHUIO TECTOB C CaMOro Hauaja Ipoekra. ['pymnma tectupoBaHus
JOJDKHA pa3padaThiBaTh TECTOBBIE MPOUEAYPbl M CLEHAPUM, KOTOpPbIC
TPaCCUPYIOTCA K MPEUEACHTaM, a TakXke (PYHKIIMOHAIbHBIM U KOHCTPYK-
THUBHBIM TPEOOBAHUSIM.

Bepugukayua npoekma cucmemsvt — 3TO mpouecc Jisl onpejene-
HUS, BBIMOJHAIOT JIM MPOTPAMMHBIN MIPOAYKT U €r0 KOMIIOHEHTHI TPeOOBa-
HUS W/WIN yCJIOBUS, HAJIO)KCHHBIE HA HUX B MIPEABIAYIINX AeHCTBUAX. s
3¢ (PEeKTUBHOCTH 3aTpaT W BBINOJHEHUS BepUPUKAIUs JOJKHA OBbITh UH-
mezpuposana Kak MOXXHO PaHblIE C NPOLECCAMHU KU3HEHHOTO LIMKJIA CHC-
TeMbl (TaKUMH KaK MOCTaBKa, pa3padoTKa, (UHAHCUPOBAHHUE WIJIM COIpPO-
BOXJEHHUE), KOTOPbIE UCTOJB3YIOT €e. B ciydae, korja npouecc BhIMOIHS-
eTCsl aAMUHHUCTPALIMEN, HE3aBUCAILEH OT MOCTAaBIIMKa, ONEpaTopa, pa3pa-
OOTYMKa WJIM MEPCOHANIa COMPOBOXKIEHUS, OH COCTABIISIET HE3A8UCUMDLIL
npouyecc eepuuxayuu.

Ecnu 3aka3uvk mpoekTa TpeOyeT capanmupoéamsv He3a8UCUMYIO
sepughukayuro BCero KOMIUIeKca TpeOOBaHUM, TO TOJKHA ObITH BhIOpaHa
KBATM(ULIMPOBAHHAS OpraHU3alusl, OTBETCTBEHHAs 3a BBIIIOJIHEHUE TOJI-
HOH Bepu(UKauuu. ITOW OpraHU3alMM JOJHKHBI TapaHTUPOBATHCS HE3a-
BUCHUMOCTh Y MOJHOMOYHS BEpUPUKAIMOHHON JEATETLHOCTH MO o0ecrie-
YEHUI0 KOPPEKTHOCTH COBOKYMHOCTH TpeOoBaHM. J[OMKHBI OBITH OIpe-
JIEJCHBI MJIAHOBBIE JEMCTBUS KU3HEHHOT'O LUKIIA CUCTEMBI U IPOTrpaMM-
HbIE€ TPOAYKTHI, TpeOyromue Bepudukanuu. [Inan qoiKeH omnpenensTh
TpeOyemble BepU(PUKAIMOHHBIE 3aauu ISl KaKI0M AESATEIbHOCTH KHU3-
HEHHOI'O IMKJIAa MPOTPAMMHOr0 MPOJYKTa U CBSA3aHHBIE PECYpChI, 00s13a-
TEJILCTBA U IIporpamMMel. JleeKThl U HECOOTBETCTBUSA, OOHAPY>KEHHbIE MPU
Bepu(UKalK, TOIKHBI ObITh BBEJACHBI B POUEcc KOPPEKmMuposKu mpe-
Ooeanuii Kk Komnaekcy npozpamm. Pe3ynbrarsl BepUPUKALMOHHONW J€es-
TEJILHOCTHU JOJIKHBI ObITh JOCTYIHBI 3aKa34UKY U MOTPEOUTETIO CUCTEMBI
Y IPOTPaMMHOT0 MPOAYKTA.
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OCHOBHBIE PETJIaMEHTUPOBAHHBIC 3a/1aUl eepudukauuu npoeKmos
cucmem U HPOZPAMMHBIX KOMNJIEKCOE OTPAKEHBI B CTaHIApPTE
ISO 12207 u BKIIOYAIOT B CBOM COCTAaB CIEAYIOUIME 3a1a4d U KPUTEPUU
(cm. puc. 1.9):

- eepugpukayun 002060pa ¢ 3aKA34UKOM HA yeau u GyHKyuu npoekma
0 KPUTEPUSIM:
e BO3MOKHOCTb MOCTaBIIMKA YIOBJIETBOPUTH YCTAHOBICHHBIM TpeOo-
BaHMSIM 3aKa3UMKa;
o TpeOOBaHUSI JOTOBOpPA HEMPOTHUBOPEYHMBHI M TOKPBHIBAIOT BCE IIO-
TPEOHOCTH 3aKa3urKa U MOJIb30BaTEICH;
e TIPEAYCMOTPEHBI aJICKBAaTHBIC MPOLEAYPHI ISl PETyJIUPOBAHUS H
BBITIOJIHEHUSI M3MEHEHUM TpeOOBaHMUM JTOrOBOpa U YCTpPaHEHUS €ro
ne(heKToB;
e TIPEAYCMOTPEHBI MPOIEAYPHI ISl COTPYTHUUECTBA MEXKTy YIaCTHH-
KaMH — CTOPOHAMH MPOEKTa, BKJIIOYas MPaBO COOCTBEHHOCTH, rapaH-
THIO, aBTOPCKOE TPABO M KOH(UICHIIMATBHOCT;
e TIPEAYCMOTPEHBI KPUTEPUH W TIPOIEAYPHI MPUEMKH PE3yJIbTaTOB
pa3pabOTKH Ha COOTBETCTBUE TPEOOBAHUSAM JIOTOBOPA
- eepupuxayus mpedoeanuii K PyHKyuAM cucmemsl 10 KpUTEPUIM:
o TpeOOBaHUS K CUCTEME HENPOTHUBOPEUHBEI, BBHITIOTHUMBI, TECTHPYE-
MBI ¥ TIPOBEPSIEMBI;
o TpeOOBAHUS CHCTEMBI pacIpe/eieHbl MEXIY KOMIIOHEHTAMH arlla-
paTHBIX, TPOTPAMMHBIX CPEACTB U PYUYHBIMHU OIEPAUSIMU MOTHOCTHIO
U B COOTBETCTBHUH C QYHKIMIMHU U KPUTEPUAMH MPOECKTA;
o TpeOOBaHUSA K MPOrPAMMHOMY KOMILIEKCY IOCIEI0BATEIbHbI, BbI-
MIOJITHUMBI, TECTUPYEMBI M TOUHO OTPAKAIOT TPEOOBAHUS CUCTEMBI;
- eepuuxayus mpeodosanuil K MoOyiam, KOMROHEHMAM U KOMNIAEKCY
npozpamm 1o KpUTEpHUsIM:
e TEKCTHI MPOTPAMMHBIX MOJYJIEH M KOMIIOHEHTOB YJIOBJIETBOPSIOT
TpeOOBaHUSAM K KOMIUIEKCY MPOrpamMM, TECTUPYEMbl, KOPPEKTHBI U
COOTBETCTBYIOT CTaHIapTaM MPOTPaMMHUPOBAHUS;
o MIpoOrpaMMa OTpaxkaeT TpeOyemble COOBITUS, TOCIEI0BATEIIbHbBIC
uHTep(dechl U yIpaBisIONIMe MOTOKH, 3aBEPIICHHOCTh, UCIOJIb30Ba-
HUE BPEMEHHBIX W BBIUYMCIUTEIBHBIX PECYpPCOB, OIpEJeiCHUE OIIH-
OOK, UX OOHapy’>KEHHE U BOCCTAHOBJICHHE PA0OTOCIOCOOHOCTH KOM-
MOHEHTOB U KOMILIEKCA MTPOTrpaMM;
e KOMIUIEKC IIPOTrpaMM KOPPEKTHO OOECIIEUUBAET HAJEHKHOCTh, 0€30-
MaCHOCTb, TPOU3BOUTEILHOCTD U JPYTHUE KPUTHUECKHE TPEOOBAHUS;
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- eepuchukayua unmezpayuu MoJ1yjieii, KOMIOHEHTOB U KOMIUIEKCA MPO-
TpaMM TI0 KPUTEPHUSIM:
e MOJAYJHY ¥ KOMIIOHEHTHI MOJTHOCTHIO U MPABUIBLHO MOTYT OBITh WH-
TErPUPOBAHBI B KOMIUIEKC MPOTPAMM;
e KOMIIOHEHTBHI amnmapaTHBIX CPEJCTB, MPOTPAMMHOIO MPOJAYKTa U
pY4YHbBIE OIEpaIy MOJTHOCTHIO U MPABWIHBHO UHTETPUPOBAHBI B CHC-
TEMY;
- eepuchuxkauus 00OKymeHmauuu 1o KpUTECPUsIM:
¢ DKCIUTyaTallMOHHAA W TEXHOJOTUYECKas JTOKYMEHTalusl aJieKBaTHa,
KOPPEKTHA, MOJIHA U HEMPOTUBOPEUHUBA;
e TOJTrOTOBKA JIOKYMEHTAIIMU BBIIIOJHEHA CBOEBPEMEHHO;
o yMpaBjiieHUE KOHQPUTYpalue NOKYMEHTOB COOTBETCTBYET ILJIAHO-
BBIM IMPOLIeAypaM MPOU3BOJICTBA.

ITocne oOmieit Bepubukanuy TpeOOBaHUM K MIPOEKTY CUCTEMBI, KOM-
IJIEKCa ¥ KOMIIOHEHTOB MPOrpaMM HeoOXoauMa pa3paboTka U yriayOJieH-
Has ToclieloBaTebHas BepudUKaius TPEOOBAaHUM K MOAYJISIM M KOMIIO-
HEHTAaM.

Bepugukayua komnnexkca u KOMnOHEeHMO8 NPOZPAMM — ITO TPO-
1ecc, MpeIHa3HAYeHHBIN SISl ONIPECIICHNS, BBITIOJIHSIOT JIM TPOTPAMMHBIN
KOMIUIEKC, €r0 KOMIIOHEHThI, MOYJIH, TPEOOBAHUS U YCIIOBUS, HAJIOKEH-
HbIE€ HA HUX B MPEABIAYIIMX dTanax >KM3HEHHOrO IIMKJIa KOMILJIEKCca MPo-
rpamm. Jlnsg 3PekTUBHOCTH 3aTpaT MpHU €€ pealr3aluu, BepuduKanus
JOJKHA OBITh MHTErPUPOBAHA KAK MOXKHO PaHbIIIE C MPOILIECCAMH MTPOCK-
TUPOBAHUS U TTPOU3BOJICTBA MPOrpamMM. DTH MPOLIECCHl BKIIOYAIOT aHAJU3,
TPaCCUPOBaHWE U TECTUPOBAHUE BBHIMOJHEHUS TPEOOBAHUM, KOTOPHIC SIB-
JSOTCA BOXKHEUIIUMHM KOMIOHEHTamMu Bepudukaruu. OHU OpOBOMASITCS
céepxy 6Hu3, HauvWHas OT OOIMX TpeOOBaHMM B TEXHUUECKOM 3aJaHUU
u/Uiu creruduKaiuy Ha BCIO CUCTEMY JI0 JICTAJIbHBIX TPEOOBaHUI Ha OT-
JI€IbHBIC KOMITIOHEHTBI, MOJTYJIM M UX B3aUMO/ICHCTBUE.

Ha3nauenue eepugpukayuu Komniekca npozpamm COCTOUT B TOM,
4TOOBI OOHAPYKHUTh, 3APETUCTPUPOBATH U YCTPAHUTh AC(PEKTHI U OLIUOKH,
KOTOpPBIE MOTJIA OBITh 6HECEHbl 8 Mpedosanus BO BpeMs pa3pabOTKU WU
Moaudukanuu nporpamMM. OCHOBHOE Ha3HauY€HHUE BEpUPUKAILIMU MPOBE-
pUTh, uTO (cM. puc. 1.9):

e 00ImIKe TpeOOBAHUS K CUCTEME, ITPEIHA3HAYCHHBIE JIJISI TPOTPaMM-
HOM peanu3alvy, KOPPEKTHO IepepaboTaHbl B TPeOOBaHUS BBICOKOTO
YPOBHS K MPOTPAMMHOMY KOMIUIEKCY U YJIOBJIETBOPSIIOT UCXOJHBIM CHC-
TEMHBIM TPEOOBAHUSIM;
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e TpeOOBaHMS BHICOKOTO YPOBHS K KOMIUIEKCY MpPOrpamMM MpaBUIIb-
HO TepepadOTaHbl B apXUTEKTYPY KOMILUIEKCA U B TpPeOOBaHUS K (DYHKIIHO-
HaJIbHbIM KOMIIOHEHTAM HU3KOI'O0 YPOBHS U MOJYJSIM, KOTOpPBIE YJIOBJIE-
TBOPSIIOT TP€OOBAHUSIM BBICOKOTO YPOBHS;

e APXUTEKTYpa KOMILJIEKCA MPOTpaMM U TPEOOBAHUS K KOMIIOHEH-
TaM HU3KOT'O YPOBHS KOPPEKTHO MEepepadOTaHbl B yAOBICTBOPSIONIUN UM
VCXOJHBIA TEKCT MOAYJIEW POTPAMM.

[lenu Bepudukanuu TpeOOBAHUN K KOMIUIEKCY MPOrpaMM JOCTHUIa-
I0TCSI TIOCPEACTBOM HOC/1€008AMENbHO20 GbINOIHEHUA KOMOUHAUUIL W3
TPacCCUPOBKH, aHAJU30B, Pa3pabOTKU TECTOBBIX CLIEHAPUEB U MPOLIEAYp, U
BO3MOXHOCTHU MOCJICAYIOIIEr0 BBITTOJTHEHUS ATUX TIpoueayp. TpaccupoBku
U aHAJIU3bl JOJKHBI 00ECIeYrBaTh OLIEHKY TOYHOCTH, MOJHOTHI U BEPU-
bunpyemMocTu TpeOOBaHUMN, apXUTEKTYyphl KOMILIEKCA U UCXOJHOTO TEK-
cta mporpamm. TecToBbIe ClIEHApUU MpeaHA3HAYEHBI 111 MPOBEPKU BHYT-
PEHHEH HeMPOTHBOPEUYMBOCTH U MOJHOTHI peaau3anuu TpeOoBaHui. AHa-
JIM3 TECTOBBIX MPOLENYP MOHKEH 00ecreunBaTh JEMOHCTPAIUIO COOTBET-
CTBUS TPEOOBAHUM K TPOTPAMMHBIM MOJIYJISIM U KOMIIOHEHTAM, UCXOAHBIM
TpeOOBaHUSIM K TPOrpaMMHOMY KoMIuiekcy (puc. 1.10).

B cTanmaprax Ha >KM3HEHHBIN LUK TIPU BBIMOJHEHUU PadOT MO Be-
pudUKaIuu KOMILIEKCa TPOrpaMM PEKOMEHAYETCS CIEAYIoUas noc1e0o-
6amenbHOCHIb OCHOGHBIX RPOUEOYp:

e JIOJDKHBI OBITh MIPOBEPEHBI KOPPEKTHOCTh U HEMPOTUBOPEYUBOCTD
UCXOJHBIX TPEOOBAHMI BBICOKOTO YPOBHS (KOHTPAKTA) U MPOJAEMOHCTPHU-
pOBaHa TPACCUPYEMOCTh U MPOCICKUBAEMOCTh K HUM MOCHEAYIOIINUX Tpe-
OOBaHM;

e pe3yibTaThl aHAIM3a MPOCICKUBAEMOCTH U aHAIU3a MOKPBITHUS
UCXOJIHBIX TPEeOOBAHUI M CTPYKTYPhI JOJKHBI IMOKa3bIBaTh, YTO KaXKII0€
TpeOOBaHUE K KOMIUIEKCY MPOTPAMM AGIAEMCA MPACCUPYEMbIM K KOM-
MOHEHTaM U OOBEKTHOMY KOJy MOAYJIEH, KOTOPhIE €r0 PEaju3yroT, a Bbl-
MOJIHEHHBIE MPOCMOTPHI, aHATU3bl U CTEHEPUPOBAHHBIE TECTOBBIE HAOOPHI
CIIOCOOHBI MPOBEPUTH 3TU TPEOOBAHUS;

e KOIJa HEBO3MOXXHO MPOBEPUTH HEKOTOPHIE TPEOOBAHUS MOCPE-
CTBOM HCIIOJIHEHUSI TTPOrPaMM B TECTOBOM CPEJE, aJICKBATHOW PEAIIBHOM,
JOJDKHBI OBITh 0OECIIEUEHBbI JIPYTHe CPENICTBA, U B JOKYMEHTax JOJKHA
OBITh 0OOCHOBaHA BO3MOXHOCTh MX HUCIOJIb30BAHUS JIJIs1 YOBJIECTBOPEHUS
nenei Bepudukaluu KOMIUIEKCa MPOTrpaMM;

e HECOOTBETCTBUA U OIIMOKH, OOHAPYX EHHBIE B Ipoliecce Bepuu-
KAl JTOJHKHBI OBITh 3apErUCTPUPOBAHBI JUIS TOCIEIYIOMIEr0 UCCIIeI0Ba-
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HUS 1 KOPPEKTUPOBKH KOMIIOHEHTOB, KOMILJIEKCA ITPOTpaMM H/UiIu Tpebo-
BaHUM.

I[HoTpedHOCTH 3aKA3YHKA U
noJL30BaTe/eH;
cenupuKanua TpedoBaHNH K
GyHKUHIM U XapAKTEPHCTHKAM

CHCTCMbBI
Bepuduxanusa cnenudukanum Bepudukanusa KoppeKTHOCTH
TpedoBannii K NPOrpaMMHOMY crenMpUKANMIA B CLIeHAPHER
KOMILIEKCY HA COOTBeTCTBHE | ——————— b TECTOB /ISl IPOrPAMMHOI0

TpeOOBAHUAM K KOMILIEKCa HA COOTBETCTBHE

(PyHKUHAM M XapaKTepHCTHKAM TpedoBaHUAM K PYyHKIHIM U

CHCTEMDbI XapaKTepHCTHKAM CHCTEMbI

F 3 -
y A

Bepuduranus cneunduranmii Bepupukanusa KOppeKTHOCTH

TpeboBaHMil K PyHKIMOHAILHBIM o crenupUKANUI U ClieHapUeB
KOMIIOHEHTAM HA COOTBETCTBHE TeCTOB KOMIIOHEHTOB NPOrPaMM
TPeOOBAHUAM K MPOrPAMMHOMY HA COOTBETCTBHE TPEOOBAHUAM

KOMILIEKCY K NPOrpaMMHOMY KOMILIEKCY

F 3
v r
Bepuduxanun cnenuduranmii Bepudukanus KOppekTHOCTH
TpeOOBaHMI K MOAYJIsIM HA | ——————— —-+| cnenudukannii u cuenapues
COOTBETCTBHE TPEOOBAHUAM K TECTOB LISl MO/XYJIeH Ha

HPOrpAMMHBIM KOMIIOHEHTAM COOTBETCTBHE TPEOOBAHMAM K

NporpaMMHLBIM KOMIIOHEHTAM

Puc. 1.10

Bepuguxayua, npocmompel u ananusel mpedoeanuil 6blCOK0O20
Ypoeusa TIpeJHa3HAaYeHbl OOHAPYX UBATh, PETUCTPUPOBATH U YCTPAHSTH
OLIMOKHM, KOTOPbIE BHECEHBI B MpOIECCE pa3pabOTKU U MpeoOpa3OBaAHUS
TpeOOBaHUN K KOMIUIEKCY MPOrpamMM. OTH NPOCMOTPBI U aHAJIU3bI JTOJIK-
HBI MTOATBEPJIUTH KOPPEKTHOCTh U COIIACOBAHHOCTH TPEOOBAHUN BBICOKO-
I'0 YPOBHS, & TAKKE 2APAHMUPOEAMb, UTO:

e TMOJHOCTBIO ONpENENeHbl (DYHKIUU CHCTEMBI, KOTOPBIE IOJIKEH
BBITIOJIHATH MPOTPAMMHBIN KOMIUIEKC, a TaKKe TPEOOBAHMS K XapaKTepH-
CTUKaM 10 (PYHKIMOHATBHOCTH, 3(PPEKTUBHOCTH, HAJIEKHOCTH U Oe3omac-
HOCTH CHUCTEMBI, YJIOBJIETBOPEHBI B HCXOJHBIX TPEOOBAHUSX BBICOKOTO
YPOBHS, MPABUIILHO ONPEIEIIEHbI TPOU3BOAHBIE TPEOOBAHMS U 00OCHOBA-
Ha UX HEOOXOIUMOCTE;
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e KaxJoe TpeOOBaHHE BBICOKOTO YPOBHS K MPOrPaMMHOMY KOM-
IUVIEKCY SIBJSIETCS TOYHBIM, OJTHO3HAYHBIM M JIOCTATOYHO JETATU3UPOBAH-
HBIM, TpeOOBaHMS HE KOH(DIUKTYIOT APYT C APYTOM;

e HE CYIIECTBYET KOH(IUKTOB MEXKAY TPEOOBAaHUSMH BBICOKOTO
YPOBHS ¥ BO3MOXKHOCTSIMH aIlllapaTHBIX M MPOTPAMMHBIX CPEJICTB pealiv-
sytomet 9BM, 0ocoOOEHHO TakuMU, KaK BpeMs pPeakIMM CUCTEMBI U allma-
paTypa BBO/1a/BBIBOJIA;

e KaxJoe TpeOOBAaHHE BBICOKOTO YPOBHS K HPOrPAMMHOMY KOM-
TJIEKCY MOXKET OBITh MPOBEPEHO U BEPUDUITUPOBAHO;

e TMpolecc pa3paboTKH TpeOOBAHUI K KOMILJIEKCY MPOrPaMM MOJHO-
CThIO COOTBETCTBYET CTaHJAapTaM Ha CO3JaHUE TPEOOBAaHUK U OOOCHOBAHBI
JT00BbIE OTKJIOHEHUS OT CTaH/IapTOB;

e CHUCTEMHbIE, (DYHKI[MOHAIbHBIE TpeOOBaHMs, TpeOOBaHUS MO (-
(PEKTUBHOCTH, HAJICKHOCTU U OE30MAaCHOCTU CHCTEMBI, MPEIHA3HAYEHHBIE
JUISL TIPOTPAaMMHOM peayiu3allii, OTPaXXEHbl B TPEeOOBAHMSIX BBICOKOTO
YPOBHSL.

Bepugukayua, npocmompul u ananuzel mpev6osanuil apxXumexmy-
Dbl RPOZPAMMHO20 KOMNEKca TIPETHa3HAYEHbl 00OHAPY)KUBATh U PETUCT-
pUpoBaTh e(PEKTH U ONMIMOKH, KOTOPHIE MOTJIM OBITh BHECEHBI BO BpEMs
pa3pabOTKHU apXUTEKTYpbl KOMILJIEKCa IporpaMM. DTH NPOCMOTPHI U aHa-
JU3bl TOJHKHBI TTOATBEPAUTH, YTO apXUTEKTypa KOMIUIEKCA MporpaMM He
HaXOJIUTCS B TIPOTUBOPEUNHU C TPEOOBAHUSMH BBICOKOT'O YPOBHS, BBITIOJI-
HSIOTCS BCE (DYHKIIMHU, KOTOPbIE TapaHTUPYIOT LETOCTHOCTh CHUCTEMBI, a
TaK)Xe CYIIECTBYIOT KOPPEKTHBIE CBSI3M MEXIYy (PYHKIIMOHATIBHBIMU KOM-
MOHEHTAMH APXUTEKTYPhI KOMILJIEKCA.

Bepugukayua, npocmomput u ananuzvt mpedosanuii K npozpamm-
HbIM KOMNOHEHMAM U MOOYAAM TIPEIHA3ZHAUYCHBI BBIABIATH AC(EKTH U
OLIMOKHU JETaTU3UPOBAHHBIX TPEOOBAHUM, KOTOPHIE BHECEHBI B IIPOIIECCE
POCKTUPOBAHUS (YHKITMOHATHHBIX KOMITIOHEHTOB. DTH aHAJIM3bI JOJKHBI
rapaHTUpPOBaTh, YTO TPEOOBAHUS HU3KOTO YPOBHS K KOMIIOHEHTaM U MO-
IyJIIM YIOBJIETBOPSIIOT TPEOOBAHUSIM BBICOKOT'O YPOBHSI M YTO MPABUJIBHO
onpeesneHsl (HopMUpyeMble U3 HUX TPeOOBaHUS U 0OOCHOBAHA UX HEOO-
X0IUMOoCTh. CrleyeT rapaHTUpOBaTh, YTO KaXJ0€ TPEeOOBAHHUE HUBKOTO
YPOBHSI ABJISIETCS TOYHBIM, OAHO3HAYHBIM U JIOCTATOYHO AETATU3UPOBAH-
HBIM 0J15 BPOZPAMMUPOSAHUA MOOYJIA U YTO TPEOOBAHMS HUZKOTO YPOBHS
HE KOH(PJIUKTYIOT JPYT C APYTOM.

Bepugukayua, npocmompul u ananuzvl ucxoono2o mexkcma mMooy-
Jlell npozpamm JOJDKHBI BBISIBISTH M PETUCTPUPOBATH OIIMOKU, KOTOPHIE
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BHECEHBI B MPOLIECCE MPOrPAMMHUPOBAHUA MOAYJIEH U KOMIIOHEHTOB KOM-
miekca. OHU JIOJKHBI MOJTBEPXKAAaTh, YTO BBIXOJIHBIC PE3yIbTaThl MPO-
IPaMMUPOBAHUA MOJYJIEH SBJISIIOTCS TOYHBIMH, TMOJHBIMHU U MOTYT OBITh
BepuduimpoBansl. [Ipexae Bcero, AOMKHA MPOBEPATHCS KOPPEKTHOCTH
TEKCTa MPOrpaMM MO OTHOIICHUIO K UCXOJHBIM TPEOOBAHUSAM K apXUTEK-
Type KOMIUIEKCA MporpaMMm. AHaIU3bl OOBIYHO OTPAHUYMBAIOTCS HCXO]I-
HbIM TE€KCTOM MOJYJIEd MPOrpaMm, MPOBEPSETCS, YTO OH SIBISETCS KOpP-
PEKTHBIM, TOJTHBIM U COOTBETCTBYET TPEOOBAHUSM K COOTBETCTBYIOIIUM
KOMIIOHEHTAM HHU3KOTO YPOBHS, a TAKXKE TO, YTO MUCXOJIHBIM TEKCT HE CO-
JEPKUT HE ONMUCAHHBIX PYyHKUUH. J[OTKHO OBITH TPOBEPEHO, UTO MPOLIECC
pa3pabOTKU MpPOrpaMM OCYIIECTBIISIJICS MOJHOCThIO B COOTBETCTBUU C Ge-
puduyuposannvimu mpedoeaHuAMU K KOMHOHEHMAM U MOOYIAM, 2
TaKXKEe HO CMAHOApmMam HA NPOZPAMMUPOBAHUe, N OTKIIOHCHHS OT 3TUX
CTaHJIapTOB 00OCHOBAHbI, OCOOEHHO B CiIy4yasiX OTPAaHUYECHUS CIOKHOCTH
Y UCIOJIb30BaHUsI KOHCTPYKIHI MPOrpaMM, KOTOPBIE JOJKHBI YAOBIETBO-
PATH 1eIsIM 0€30ITACHOCTH CUCTEMBI.

Bepuguxayusa, npocmompsl u anaiuzbl mecmosvlx 6aApuUAHMOB,
npoyeoyp u pe3ynvbmamos AOJKHBI M0Ka3aTh, YTO TPEOOBAHMS K TECTHU-
POBAaHUIO KOMILJIEKCA, KOMIIOHEHTOB M MOAYJIe pa3paboTaHbl U MOTYT
BBIMOJIHATBCS TOYHO M MOJHOCTBIO (cM. puc. 1.10). JlomkHO OBITH pac-
CMOTPEHO M TOJTBEPKIEHO BepHu(HUKaIMeld, YTO TECTOBBIC CIIEHAPUU U
BApUAHTHI HMCXOJHBIX JAaHHBIX MPaBWIBHO MPEJCTABICHBI B MPOLEAypax
TECTUPOBAHUS U OXKUAAEMBIX PE3yJbTarax; TapaHTUPYIOT, YTO COCTABbI
pPE3yIbTATOB TECTUPOBAHUS TPEOOBAHUN SIBISIOTCS KOPPEKTHBIMH U YTO
OOBSICHUMBI PACXOKIACHUS MEXKAY (PAKTUUECKUMU U OXHUIAAEMBIMH pe-
3yJIbTaTaMHU.

Henpuamnvim momenmom gepupuxayuu siBISIETCS TO, YTO MOKHO
MOTPATUTh BpeMsi Ha BepUPUKAIIMOHHYIO NESATEIBHOCTh, KOTOpas He
NpUHECET 0XKHuJaeMor oTaauu. [1oaToMy Hy»X)eH crnoco0d MpeaBapUTEIb-
HOU OueHKu «IKOHOMuUYecKou IPpghekmusnocmu) BepuPUKaAUOHHON
NeATeNbHOCTU. B TOW MM MHON CcTeneHW OLEHKOM 3aTpar Ha Bepuduka-
U0 TIPUXOJUTCS 3aHUMAThCS Ha Kaxcoou ctaauu paspadorku. OHa He-
o0xoauMa, 4yToObl YIOCTOBEPUTHCS B MIPABUIILHOCTU U 3aTparax Ha mepe-
XOJIbI:

e OT MOTPeOHOCTEH TMOJb30BaTENd K (PYHKIUSIM ITPOTPAMMHOIO
KOMILIEKCa;

e OT TPeOOBAHUI K KOMILJIEKCY MPOTrpaMM K €ro apXUTEKTYPE;

e OT apXUTEKTYpPbl K MOJEIU MNPOCKTUPOBAHUS M IPOU3BOJCTBA
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MO/TyJIeH, KOMIIOHEHTOB M KOMIUIEKCa MPOTPaMM;

e OT peanu3allui MOJayJiel, KOMIIOHEHTOB M KOMILICKCa MpOorpamMm
K IUIAHUPOBAHUIO U pEATU3AlMA COBOKYITHOCTH TECTOB (cM. puc. 1.10).

Ocoboe BHUMaHUE CIEAyeT YICNATh 3TAMy 3d8epuleHus npoeKkma.
B ycnemnom mporecce 3TO €Imie OJWH IIar — HMCIBITaHUS, MOATBEP-
AKIAIOIIUM, YTO CUCTEMa CKOHCTPYMPOBaHA U peain30BaHa B COOTBETCT-
BUU ¢ hompedHocmamu 3akazyuka. Kpome Toro, Ha 3TOM dTare HeoO-
XOJIMMO TIOKa3aTh, YTO CHCTEMa JCHCTBHUTEIHHO paboTaeT Tak, Kak Tpe-
00BaJIOCH.

TpaccupoBanue TpeOGOBaHMI K CJI0KHBIM KOMILJIEKCAM
nporpamMm

[Tognepskka BepudUKaUKU OCYIIECTBIACTCS MyTEM UCIIOIH30BAHUS
METOJIOB MPACCUPOBKU MPeDdOGAHUI, YTO TO3BOJSET CBA3BIBATH APYT C
JPYTrOM 4YacTH MPOEKTa, MPOBOAUTH MPOBEPKY aJI€KBATHOCTU TPeOOBaHUM
K TIpereacHTaM HUX peanu3aiuu U GyHKIusM, u oopaTtHo. C MOMOIIbIO
TPACCUPOBKU MOKHO YAOCTOBEPITHCS B TOM, YTO:

e BCE KOMIIOHEHTHI UCXOJIHBIX TPEOOBAHUI MTPOEKTA YUTECHBI;

e BCE peajn3yeMble KOMIIOHEHTHI CIyKaT 3aJaHHOM 1€ U Tpebo-
BAHUSAM K KOMIUIEKCY IIPOrPaMM.

ITocpencTtBoM mpaccupoeku ciienyeT yCTaHABIMBATh KOPPEKTHOCTH
CBA3EU MEXIY NBYMS WU OOJIBIIIUM YUCIIOM KOMHOHEHMO8 U/Uiu npo-
ueccoe pazpadomku mpedo8anuii, KOTOPbIE SIBISIOTCSA: NPEANIECTBYIO-
UMM — TOCHEAYOIINMU WIH TJIABHBIMA — MOJYMHEHHBIMH, 4 TAKXKE COOT-
BETCTBUE MEXKIy TPCOOBAHUAMHU U UX pean3alueil KOHKPETHBIMU MPO-
rPaMMHBIMU KOMIOHEHTaMH. Ka)X/1plii KOMIIOHEHT U MOJYJIb ITPOrPaMM-
HOIO KOMIUIEKCA JOJIKEH ONpagobléams Ce0€ Cyuiecmeosanue u coom-
6eMCmeoeams KaKkum-mo 3a0aHHbim mpeodosanuam. KirodeBpIMU 3Jie-
MEHTaMHU BepU(PUKALMU U TECTUPOBAHUS SIBJSIOTCS OTHOIIEHUS TPACCHU-
POBKH. DTH OTHOLICHUS MOHO OIPEIENSATh C MNOMOIIBI0 MOJEIHU, HC-
MOJIB3YIOIIECH MOHITUSL «mpaccupyemcsa K» W/Uild «mpaccupyemcs omy.
Eciau ogHO WM HECKOJNBKO TPEOOBaHUW K MPOTPaMMHOMY KOMIIOHEHTY
CO3/IA0TCA C UENbI0 MOJJEPKKH HEKOTOPOU (PYyHKIMH, 3aJaHHOU B HC-
XOJIHOM JIOKYMEHTE, TO TpeOOBaHUE TPACCUPYETCS 0 HEKOTOPOU PyHK-
nuu. Ecim HekoTopoe TpeboBaHUE K MPOrpaMMHOMY KOMIIOHEHTY «Tpac-
CUPYETCS K» ONPEACICHHOMY TECTOBOMY CLIEHApHIO, TO JJAHHOE TpeOoBa-
HUE TECTUPYETCA 3TUM CKPUNTOM. 10, YTO ONMMCAHUE KOMIIOHEHTA «TpPac-
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CUPYETCS 0m» KOHKPETHOTO IIPOTPaMMHOI0 TpeOOBaHMS, MOAPa3yMEeBaeT,
YTO 3TO TPeOOBAHUE PEATTU3YETCS YKAa3aHHBIM KOMIIOHEHTOM.

[ToTpeOHOCTH 3aKa3uMKa AOKHBI OTCICKHBATHCS MyTEM @HAIU3A
cooepiricanus mpedosanuil, YTo0bl MOXKHO OBLIIO OMPENCIIUTh, KaKue Tpe-
OoBaHMsI OyAyT 3aTPOHYTHI, €CIIM B TCUCHHUE WJIM IOCJIE pa3padOTKH, MO-
TPEOHOCTH U3MEHSTCA. DTO TaKXKe JAeT YBEPEHHOCTb, UYTO B creruduka-
1M1 TpeOOBaHUMN yKa3aHbl BCE MOTPEOHOCTH 3aka3zuuka. Kpome Toro, mo-
KHO TPOCIICIUTh 8 HANPAJAeHUU OMm mpedosanHuil X NOTPEOHOCTAM 3a-
Ka34yuka, YTOOBI OMPENETUTh MPOUCXOKICHUE KaXKIOro TpeOOBaHUS K
KOMIUIEKCY mporpaMm. Ecim Heo0X0oauMo MpeaCcTaBUTh NOTPEOHOCTH 3a-
Ka3uuka B (opMe CIICHAPUEB HMCIOJIb30BaHUS (PYHKIUMH, TO aHAIU3 J0J-
XKEH OTPaXaTb MPACCUPOBAHUE MENHCOY APUAHMAMU UCNOIb306AHUA T
(YHKIMOHAIbHBIMA TPEOOBAHUSIMHU.

[To Mepe pa3pabOTKM KOMILIEKCAa POrpaMm, MPOLECChl MOKHO OT-
CJI)KUBATh 6 HANPABIEHUU OM MPEdOBAHUI, VI OTIPENICIISTH CBA3U MEXKIY
OT/ACJIbHBIMU TPEOOBAHUSAMU U KOMIIOHEHTAMM KOMILJIEKCA. JTOT THUII CBSI-
3€il TapaHTUPYET, UTO KaXJ0€ TpeOOBaHUE YAOBJIETBOPEHO, MOCKOJIBKY
YCTaHOBJIEHO, KAaKOW KOMIIOHEHT COOTBETCTBYET ATOMY TpeboBaHuto. Eiie
OJIUH THUII CBSI3€M MOKET KOHTPOJIUPOBATH OTJICIbHBIE DJIEMEHTHI MPOIYK-
Ta B HANpaeneHuu K mpehosanuam JJjsi TOrO, 4TOObl 3HATh HPUUUHY U
yenv CO3JIaHUs KaXJ0ro KOMIIOHEHTa. B OONBIIMHCTBE KOMIUIEKCOB MPO-
rpaMM MOTYT OBbITh KOMIIOHEHTHI, HE OTHOCSIIIMECS HAMIPSAMYIO K TpeOoBa-
HUSIM 3aKa34MKa, HO HEOOXOJIMMO yCTaHABJIMBATh, ISl UETO HY>KEH KaX-
JTBIM KOMIIOHEHT.

Ecnu TpaccupoBIMK 00HAPYKUT HE3AMIAHUPOBAHHYIO (PYHKIIMOHAb-
HOCTh TPU OTCYTCTBHM COOTBETCTBYIOIIETO TpeOOBaHUS, TO (PparMeHT
pOrpaMMbl MOXKET CBHUICTEIBLCTBOBAThH, UTO Pa3pabOTUMUK peaarn30Bajl
TpeOOBaHMUE, KOTOPOE AHATUTUK WIIM 3aKa3YMK MOXKET J100aBUTh K CIEIU-
dukannu. OAHAKO 3TO MOXKET OBITh JIEMEHT MNPOrPAMMBI, «YKPAUaro-
wiuity (PparMeHT, KOTOPBIH HE OTHOCUTCS K KOMIUIeKCy. CBS3U Tpaccu-
PYEMOCTU MOMOTYT COPTHUPOBAThH MOAOOHBIC CUTYallMd U TOJy4YaTh OoJiee
MOJIHOE MPEJICTAaBICHUE O TOM, KaK MMEHHO KOMIIOHEHTBhI CHUCTEMBI CO-
cmaenawm uenoe, coomeemcmeyrouee mpeoosanuam. CueHapuu Be-
puduKaIuy UM TECTUPOBAHUS, KOTOPHIE CO3JaHbl HA OCHOBE OTJICJIbHBIX
TpeOOBaHUM, KOTOPbIE MOXKHO MPOCIEIUTH 0 3TUX TPEOOBaHU, MpE.-
CTaBJISIIOT COOOM MEXaHW3M BBISBJIICHUS HEPEATM30BaHHBIX TPEeOOBaHUH,
MOCKOJIBKY HET OKHJaeMou (yHKIIMU Wi KomrnoHeHTa. He Bcerna HeoO-
XOJIUMO ONPEAEIATh U YIPABIATh BCEMU TUIIAMHU CBA3EU TPACCUPYEMOCTH.
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Bo mHorux mpoekrtax ynaercs noiydarb 80% sddekra oT npuMeHeHUs
TPACCUPYEMOCTH JJisl BbIABJICHUS JE(EKTOB, BJIOKHUB MPUOIUZUTEIHLHO
20% ycunuii oT TpeOYIOMMXCS JJIs MOJIHOTO MOKPBITUS KOHTPOJIEM 3a-
JTaHHBIX TpeOoBaHWil. Eciu HyXHO OTCJIEXKHUBATh TECTUPOBAHUE CHUCTEMBbI
TOJBKO 70 (PYHKIIMOHAIBHBIX TPpeOOBaHUU WJIM CIEHAPHUEB HUCIOJIb30Ba-
HUS, TO CIEAyeT peliaTh, Kakue CBA3M YMECTHO KOHTPOJIUPOBATh, U 3TO B
3HAYUTEILHOU CTENEeHU OyJeT CIIOCOOCTBOBATh YCIICIIHOW pa3paboTkKe U
s pexkTuBHON Moaudukanuu komiuiekca. [Iponyck peanuzanun, Bepudu-
KAl U TECTUPOBaHUS TPEOOBAHUS MOXET OBITh CYIICCTBEHHBIM Jie(eK-
TOM, €CJIM 3aKa3YUK HE YAOBJIETBOPEH WM B TOTOBOM MPOAYKTE OTCYTCT-
ByeT (DYHKIHs, 0CO00 BaxkHas JiJii OOECIIEUCHUS] HAJEHKHOCTU WU 0€30-
MaCHOCTH.

Tpaccuposanue mpedosanuii CIOKHOTO KOMIUIEKCA MPOrpamMM —
TPyAOE€MKas 3ajjaya, OOBIYHO BBINOJHAEMAs BPYUHYIO, IJI1 KOTOPO HEOO-
XO0JIUMa COOTBETCTBYIOIAsI OpraHu3aIvs U KBaTu(UKaAIKUS CIEIUATMCTOB.
Ecau B xone pa3paboTku TIHIATEIBbHO (DUKCUPYIOTCA JAHHBIE TpacCHUpye-
MOCTHU TpeOOBaHUM, Y pyKOBOAUTENEH OyJET TOYHOE MPECTABICHUE O CO-
CTOSIHUU peaU3allii 3alUIaHUPOBAHHON (PYHKIIMOHATBHOCTU W XapakTe-
PUCTHUK MPOTPaMMHOr0 KoMmiuiekca. OTCYTCTBYIOIIUE CBSI3M OT TpeOoBa-
HUW yKa3bIBaIOT HA KOMIIOHEHTHI, KOTOPHIE €I1le HEe cOo3/1aHbl. Eciau TecTu-
POBAaHUE TACT HEOKUIAHHBIN pE3ybTaT, TO TPACCUPOBAHUE CBSI3EH Medic-
0y mecmamu, mpedGoaHUAMU U MEKCHMOM MOOy1ell U KOMHOHEHMO8
MOTYT yKa3aThb Ha HauOoJiee BEPOSTHBbIC YACTU MPOTPAMMHOIO KOJZa, KO-
TOpbIe HEOOXOAMMO MPOBEPUTH HA HaMuWe MposBiIeHUs aedektoB. NH-
dbopmaius 0 TOM, KaKue TeCThl MIPOBEPSAIOT Kakue TPpeOOBaHUS, SKOHOMUT
BpeMsi, O3BOJISAS YIANATh JIMIIIHUE, BBISIBIISITH U CO3/1aBaTh HEOOXOAMMBIE
TecThl (cM. puc. 1.10). be3 nndpopmalum TpacCUpyeMOCTH BO3paCcTacT Be-
POSITHOCTB TOTO, YTO U3 TECTUPOBAHMS OyAyT YIYIIIEHB KOMIIOHEHTHI, KO-
TOPBIE BBI3OBYT HEOOXOJUMOCThH JOOABJICHUS, YAAJICHUS WA U3MEHECHUS
OTpeAeICHHBIX TPEOOBAHUIM.

Hanexnast madopmaius TpacCUpyeMOCTH 00JieT4aeT COOTBETCTBYIO-
€€ BHECEHUE M3MEHEHUM B XOJI€ COMPOBOXJICHUS, YTO MOBBIIIAET HPO-
U3600UMEILHOCMb PA3PAOOMUUKO8 NPU MOOUPUKAUUU KOMNIEKca
npozpamm. NadopMmaireilt TpaccupyeMoCTy 11eaeco00pa3Ho MOIb30BaTh-
csl pu cepTU(UKAIMU MPOAYKTA C OCOOBIMU TPEOOBAHUSIMU K HAJICKHO-
CTH M 0€30MacHOCTH, YTOOBI MPOJIEMOHCTPUPOBATH, YTO BCE TPeOOBAHUS
OBLIA peaIM30BaHbl, XOTS 3TO HE JOKA3bIBAET, UYTO OHU PEaTM30BaAHbBI KOP-
PEKTHO U MOJHOCTHIO. EcTecTBEHHO, eciii TpeOOBaHUSI HEKOPPEKTHBI MU
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OTCYTCTBYIOT KJIIOUEBbIE TPEOOBaHMUs, TO PE3YIbTATHl TPACCUPYEMOCTH HE
noMoryT. JIoKkyMEeHTHpPOBAHUE B3aUMOCBSI3€H KOMIIOHEHTOB yMEHbUlden
PUCK 803HUKHOBEHUA NPOOJIem, €CIIA BAPYT KIOYEBOU WIEH KOMAHbI,
obJraaroniei BaKHOM nH(popmMalme o cucreme, mokuaaeT npoekT. [lepe-
YUCJICHHbIE JOCTOMHCTBA TPACCUPOBAHUSI TPEOOBAHUM CIIOXKHBIX KOM-
IJIEKCOB IMPOTPAMM OTHOCATCS K JIOJTOCPOYHBIM BBITOJIaM, KOTOPbBIE
CHUMICAlOm O00WYI0 CHIOUMOCHIb HCUSHEHHO20 WUKIA NPOZPAMMHOZ0
KomMnaexkca, XOTs IPU 3TOM YBEJIMYUBAIOTCS 3aTpaThl HA cOOp U yrpaBsJie-
HUEe HH(pOopMaIMel TPacCUPYEMOCTH.

OTHOWIEHUs TPACCUPOBKH MEXKY KOMIIOHEHTAMHU MPOEKTAa MOTYT
OBITh SIBHBIMU WJIM HEABHBIMU. AeHasa mpaccupoéka — CBSI3b WIH OT-
HOIIICHUE, MEXAy (DYHKIMEH KOMIUIEKCA M KOMIIOHEHTOM, OCYIIECTB-
JSIOUMM TOAACPXKKY 3TOW (PYHKIIMU, KOTOpas OMNpEeAessieTcsi UCKIIo-
YUTEJIBHO PEIICHUEM CHENHATUCTAa O TOM, YTO TAKOE OTHOIICHUE UMEET
cMbIcll. Metogomnorust pa3paboTKU U CTPYKTypa CHUCTEMBI MOTYT OIpeie-
JSTh HeAGHble OMHOUWIEHUA MPACCUPOSKU — «O004UepHUX» TPeOOBaHUI
MEXy KOMIOHEHTaMU U «POOUmenbckumuy TpeOOBaHUSIMU, KOT/IA CY-
HIECTBYIOT (hopMasibHbIE, HepapXudeckue oTHoIIeHus. CBsI3U Tpaccupye-
MOCTH TIOMOTAIOT OTCJICKUBATh POJIUTEIILCKUE TPEOOBAHMS, B3AUMOCBS3U
U 3aBUCUMOCTH MEXIY OTAEIbHBIMH TpeOOBaHUAMHU. IDTa UHOOpMAIUs
OTpa)kaeT BJIMSHUE W3MEHEHMsI, €CJIM OTIIeJIbHOE TpeOOBaHUE yIalseTcs
WU MOJAU(PUIUPYETCS.

Y 106HBIN croco0 MpencTaBiICHUs CBSI3€M MEXIy TpeOOBaHUAMHU U
IPYTUMU KOMIIOHEHTAMH CUCTEMBI — MAMPUUA MPACCUPYEMOCIU mpe-
oosanuii. Kaxnoe pyHKIMoHaIbHOE TPEOOBAHUE B TAKOW MaTPHIIE CBS3a-
HO C OIPEJCIICHHBIM BapUAaHTOM MCIIOJIL30BaHUs (B HAIPABICHUU «Ha-
3a]l»), U C OJJHUM WK 0oJiee dJIeMEHTaMu Bepu(DUKAIUA U TECTUPOBAHUS
(B HampaBJeHUM «BIiepen»). MoXHO 100aBUTh JOMOJHUTEIBHBIE CTOOIIBI
JUIS paCUIMPEHUs] CChUIOK Ha JIpyrve pabouue MpOoayKThbl, HAIpUMEpP, Ha
JOKYMEHTalUI0 cucTeMbl. [lociae Toro kak ¢ moMOIIbI0 MHCTPYMEHTAJb-
HOT'O CPEJICTBA 3aJaHbl BCE M3BECTHHIC OTHOIICHUS MEXIY KOMIOHEHTa-
MU, 00sI3aTEIbHBIM JIEUCTBUEM SIBIISIETCS MPOBEPKA MATPUIIBI TPACCUPOB-
KM B3aHUMOCBSI3€1 KOMIIOHEHTOB HA HAJIMYUE CIEAYIOINX 08X 603MOMHC-
HbIX UHOUKAMOPOE8 0eheKmos uiu ouudoxK.

Eciu nipy mpocMOTpe HEKOW CHIpOKU MATPULBl CBSI3EU HE yIAeTCsA
OOHApYX UTh HUKAKUX OTHOIICHUH TPACCHUPOBKH, BEPOSTHO, YTO €IIE HE
OmpeieJIeH0 TpeOOBaHME K MPOTPAMMHOMY KOMIIOHEHTY, OTBEYaroIee
GYHKIMM UCXOJHOIO JOKyMEHTa TpeOoBaHuil. TeM He MeHee, MyCThIe
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CTPOKH SIBIISIFOTCS MHIMKATOPAMHU BO3MOKHBIX OIIMOOK M HYXKIAIOTCS B
TIIATEJIbHOM MpoBepke. COBpEMEHHBIE CpPEICTBA YIPABJIEHUS TpPeOOBa-
HUSMHU JOJDKHBI TPEJOCTABIISATH BO3MOXKHOCTH aBTOMATH3UPOBAHHOTO
MIPOBEJICHUS TAKOW TPOBEPKHU.

Ecnu B HEKOTOPOM cmoibue He OKa3zvléaemcsa OTMEUYEHHBIX OTHO-
IICHUW TPaCCUPOBKU, BEPOSATHO, OBLJIO CO3AaHO TPEeOOBAHUE K MPOrpaMM-
HOMY KOMIIOHEHTY, JJI1 KOTOPOIo HET TpeOyromiel ero GyHKIMU ITpOoayK-
Ta. DTO MOXET yKa3blBaTh HA HEMPABUIBHOEC MOHUMAHHUE POJHU TPO-
IPaMMHOTO TpeOOBaHHUs, HEAOCTATOK HMCXOJHOrO JOKYMEHTa MpOEKTa, a
TaK)Xe Ha TO, YTO KOMIIOHEHT MPOTrpaMMbl HEMPaBUJIbHbBIM, HE COOTBET-
CTBYET CHUCTEMHOMY TPEOOBaHUIO WU sBAsiETCS JAedeKTOM pa3padoT-
yyuKa, U B TaKOM cCjydae ero cieayeTr yaaiauTh. CpeiacTBo pa3paboTku
KOMILJIEKCa MPOorpamMM JOJKHO 00ECIEeYnBAaTh BO3MOXKHOCTh MPOU3BOAUTH
ONPOC 3aJJaHHBIX OTHOUIEHUW TPACCUPOBKH, a TaKKE 3alIOMUHATh 3TH 3a-
MIPOCHI U BBI3bIBATHh WX BIOCJEACTBUU. TpaccupoBaHue TpeOOBaHUM HEJb-
351 MOJIHOCTHIO ABTOMATU3UPOBATh, MIOCKOJIBKY MHOTHE JIaHHbIE 00 MCTOY-
HUKaX CBSI3€M XpaHATCA B TOJIOBAX Pa3pabOTUUKOB.

He@gyukyuonanvnvle mpedosanus, Takue, Kak 3a0a4yu no OyeHKe
apxXumeKmypsvl U HeKOmopbvle ampudymsl Kauecmea HE BCErAa Mpociie-
KUBAIOTCSl HAMPSIMYIO JO KOMIIOHEHTOB M MPOTPAMMHOI0 KOJIa MOJIYJIEH.
TpeboBaHue K BpEeMEHU OTKJIMKAa MOXKET IUKTOBATH BBHIOOP OMpEIEIICH-
HOTO O0O0OpYJOBaHUS, QJITOPUTMOB, CTPYKTYp ©0a3 JaHHBIX WM apXH-
TEKTYpbl KOMIUIEKCA MporpaMm. TpeOoBaHUS K UEIOCTHOCTH ISl AyTEH-
TU(UKAUK TOJIb30BaTEIEH aKTUBU3UPYIOT CO3JaHUE MTPOU3BOIHBIX (QyHK-
MOHAIBHBIX TPEOOBAHUN, KOTOPBIE PEATU3YIOTCS, C TTOMOIIbIO, TAPOJICH.
B »Tux ciydasx ciieyeT TpacCupoBaTh COOTBETCTBYIOIINE (PYHKIIMOHAIIb-
HbIe TpeOOBaHUS B 00OpaTHOM HAIPaBJICHUH, K UX POJAUTEIHLCKUM HEe(PYyHK-
IIMOHAJILHBIM TPEOOBAHUSIM, U, B IPSIMOM, JI0 TOTOBOT'O MTPOAYKTA.

UToObl OOHAPYXKUTH HPONYUIEHHbBIE OMHOWIEHUA, HAI0 HCKaTb
CMPOKU MaAmMpuybl MpPACCUpPO8KU, KOTOPHIC IMOKA3bIBAIOT, YTO HEKas
(yHKIUSL He CBSI3aHA HU C OJHUM MIpPOrpaMMHBIM TpeOoBaHHMEM (Iperie-
neHtoMm). [Ipu oOHapyE€HUU MPOIYCKa B OTHOIIEHUSIX HY>KHO BEPHYThHCS
K UCXOJHOMY Ha0Opy TpeOOBaHUM K KOMILJIEKCY MPOrpamMM U CBA3aHHBIM
C HUMH IPOTPaMMHBIM TPEOOBAHUSIM:

e MOJXKET OKa3aTbCsl, YTO CBA3b ObLIA CIy4YallHO MPOMYIEHA NP 3a-
JaHUM TPACCUPOBKU, B 3TOM Clly4yae MPOCTOE J00aBIECHHWE HOBOW CBA3U U
NepecyeT MaTPHULIbl TPACCUPOBKU PEIIATh MPOOIEMY;

e MOJXET BBIACHUTHCA, YTO MIPHU pa3pabOTKe MPOrpaMMHBIX TpeOo-
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BaHUU MPOCTO HE YIAIOCHh YYECTh MOTPEOHOCTH OJJHOUN U3 HEOOXOAUMBIX
(GyHKIUN NPOJIYKTa, B 3TOM cllydae CJeAyeT UCIPABUTh MPOEKT U J00a-
BUTH MOJXOAIINE TPEOOBAHUS.

OobecnieyeHue 0aj1aHca TPeOOBAHMH K KA4e€CTBY KOMILIECKCOB
NporpamMmm

Iloomannaa paspabomka cneyuukayuii mpedosanuil K Kom-
njaekcam npozpamm OObIMHO BBIMOJHAECTCS UTEPALMOHHO IOCIE TEPBUYHOM
OLICHKM MaciTaba MpoekTta U OOYCIOBICHHBIX TAaKUMH OLIEHKAMH PHCKOB
BCJIEJICTBHE OIIMOOK €ro pa3Mepa B OOJNBIIYIO WM MEHBIITYIO CTOpoHy. Orpa-
HUYEHUS MPU NPOTHO3UPOBAHUU TPEOOBAHUM OMPENEISAIOTCS, IPEXKIE BCE-
ro, UMCIOIMUMHUCS JTAaHHBIMH O MPOTOTHUIIAX, KOTOPHIE MOTYT OBITh HC-
M0JIb30BaHbl B KAUECTBE MCXOJHBIX aHAJIOTOB MJIM OOOOIIECHHBIX XapaKTe-
puctuk. B o0mieM cityyae Jisi OLIEHKH, IPOTHO3UPOBAHUS U 0OOCHOBAHUS pae-
Hogecusi mpebdosanuil HOGOU uwinw Moougpukayuu eepcuu npPocPAMMHOLO
KomnJieKkca HeoOXOTMMbI UCXO/THBIE JTAHHBIE:

e 0000IIIEHHBIE XaPAKTEPUCTUKHN UCTIOIB30BAHHBIX PECYPCOB U TEX-
HUKO-9KOHOMHMYECKHE TMMOKa3aTeN 3aBEPIIECHHBIX pa3pabOTOK — MPOTOTHU-
OB MPOTPAMMHOTO KOMIIEKCA, a TAK)KE OLICHKU BIUSHUS HA HUX Pa3JIvy-
HBIX (haKTOPOB OOBEKTA U CPENIbl Pa3pabOTKH;

e peaJM30BaHHBIC IJIAHBI W OOOOIICHHBIC TIEPEUYHHM BBITTOJTHECHHBIX
pabot, peanbHble TpaUKH MPOBEACHHBIX paHEe OIEHOK M pa3paboTOK
Pa3IUYHBIX MPOTPAMMHBIX KOMIIJIEKCOB;

e ICIHM U COACP)KAHHME YACTHBIX pabOT B MPOIECCE CO3JIaHMs Ipe-
JBIIYIIUX CIOKHBIX KOMIUIEKCOB MPOTPaMM U TPEOOBAHUS K MX BBITIOJIHE-
HUIO J14 o0ecrieueHusi HeOOXOAMMOTO KaueCTBa B IIEJIOM U MUHUMAJIbHBIX
PHCKOB;

e CTPYKTYpa U COAEpKaHUE JOKYMEHTOB, SBJISBIINXCS PE3YyJIbTaTOM
BBITIOJIHEHUS paHee OTIENbHBIX paloT.

JI1st yCTpaHEeHUsT Ui CHIDKEHHUSI PUCKOB JI0 JIOMTYCTUMBIX TIPEICIIOB
MOXKET OBbITh HEOOXOIUMO H3MEHEHuE TpeOOoBaHWN K (YHKIIMOHAIHHOM
IMPUTOJTHOCTH W/WJIM K XapaKTEepPUCTHUKAM KadyecTBa M JIOCTYIHBIM pecyp-
caM (cm. neknuto 1.3). [ToaTomy Ha 3Tanax MpPOEKTUPOBAHUS HOCT€008a-
meIbHO 001HCHBL ONPEOeIAMbCA.

e IpU NPOCKTUPOBAHUU KOHUEMIIMYU U MEPBUYHON OIIEHKE MACIIITa-
0a mpoekTa — MpeaBapuTeIbHbIE TPeOOBaHUS K Ha3HAYCHUIO, (PYHKIIHUO-
HAJIBHOM MPUTOHOCTH U K HOMEHKJIAType HEOOXOJAMMBIX XapaKTEPUCTHUK
KauecTBa MPOrpaMMHOI0 KOMIUIEKCA;
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e TIPU NPEABAPUTEIHHOM MPOESKTUPOBAHUM — YTOYHEHHAS OIICHKA
MaciiTadba npoekTa, TpeboBaHus K PyHKIIMOHATIBHBIM U KOHCTPYKTHUBHBIM
XapaKTePUCTUKAM Ka4yecTBa C YYETOM OOIIMX OTPaHUYEHUUM PECYpPCOB,
NEpEYEHb UICTOYHUKOB YIPO3 U BEJIUYUHBI BO3MOKHBIX PUCKOB;

Ipy JIETAIBHOM MPOEKTUPOBAHUU — TOAPOOHBIC crerupuKanuu
TpeOboBaHuN K (DYHKIIMOHAIHHBIM U KOHCTPYKTHBHBIM XapaKTEPUCTUKAM
KA4eCTBa C JIETAIbHBIM YUYETOM M PACIPENICICHUEM PEATbHbBIX OrPAaHUYECH-
HBIX PECYpPCOB, a TaKXK€ MHTErPaJIbHbIE PUCKU MPU UX ONTUMH3ALMS T10
KPUTEPHUIO Ka4yeCTBO/3aTPaThl.

Iman paszpadbomku Konyenyuu npoexkma 1enecooOpa3HO Hayu-
HaTh ¢ opmanu3aiuu U 00OCHOBAaHUS HAa0Opa UCXOOHBIX mpedosanuil,
OTpaKaIOIINX 00IHEe 0COOEHHOCTH KJlacca, Ha3HAYeHUsI U (DYHKIIUU KOM-
IJIEKCca MporpamM, MOTPEOUTENEeH U ATANOB KU3HEHHOIO IUKJIA MPOEKTA,
KXl U3 KOTOPBIX BJIMSIET HAa BBIOOP OMPEACIICHHBIX XapaKTEPUCTUK
IPOTrpaMMHOI0 KOMIUIekca. [ 9Toro mepBOHAYaIbHO II€J€cO00pa3HO
UCIIOJIb30BaTh HOMEHKJIATYpy (PYHKIIMOHATBHBIX XAPAKTEPUCTHUK U Kaue-
CTBa, CTAaHAAPTU3UPOBaHHBIX B OKyMeHTe ISO 9126. X onucanus xena-
TEIbHO TPEABAPUTEIIBHO YHOPAOOUUGAMb MO NPUOPUMEMAM C YYETOM
O0COOCHHOCTEN Ha3HayeHUss U cdepbl MPUMEHEHUS KOHKPETHOIO IMpo-
rPaMMHOT0O KOMILIEKCA.

Ha sTane co3ganHus KOHIIENIIMU M CHUCTEMHOTO aHaiu3a (GopMupy-
I0TCS 1IeJId pa3pabOTKU MPOEKTa, BHIOUPAIOTCS METOJIbl U aJITOPUTMBI pe-
IIEHUS] OCHOBHBIX, (DYHKIIMOHAJBHBIX 3ajlad, a Takxke (GOpMYJIUPYHOTCS
npeBapuTeIbHbIC TPEOOBAHUS M KPUTEPUM KAUECTBA CO3/]aBAEMbIX KOM-
NMOHEHTOB. [Ipu 3TOM, €CTeCTBEHHO, BCTAET BOIMPOC O pecypcax, KOTOpPhIE
NOTPEeOYIOTCA sl JOCTHXKEHMS IeJIell U 0 BO3MOXXHOCTHU UX peaju3a-
uuu. Jyis obecnieyeHus: paMoOHaAIbHOW JOCTOBEPHOCTU MEPBUYHOE IMPO-
THO3UPOBAHUE 11€J1I€CO00Pa3HO MPOBOJUTH MYTEM AKCTPANOJISIIIUA Ha 0asze
HAKOTUICHHBIX KOHKPETHBIX JAaHHBIX 00 OTAECIbHBIX aHAJOTUYHBIX MPE-
MIECTBYIOIIUX pa3padOTKaxX WJIM C HCIOJIb30BAHMEM COBOKYMHOCTH TIO-
TOOHBIX Pa3pabOTOK, MPOBEACHHBIX HA OAHHOM RPEONPUAMUU.

Jlo 3aBepuieHus pa3pabOTKH MEPBUYHOTO TEXHUYECKOTO 3aJ[aHUS
Ha KOMIUIEKC MpOrpaMM MOTYT OBITh CHOPMYJIUPOBAHBI TOJIBKO HpPU-
O1udICeHHble UCX00Hble mpedosanus, oTpaxamuye o0ObeKT pa3padoT-
KA U YCJIOBUS €ro CO3laHusd. TeM HE MEHee€, SKCIEPTHBIM ONMpOC BEAy-
IIMX CIEIUATUCTOB MO3BOJISIET COCTABUTh MEPBUUHBINA MPOEKT TpeboBa-
HUM, CIIEHApU¥l WKW MOJENb MPOJYKTa, MacimrTad M yCIOBUHU paspa-
00TKkH. [JocTaTOYHO IOCTOBEPHOE MPOTHO3UpPOBaHUE TpeOOBaHU, pe-
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CYpCOB U JUIMTEIBHOCTU Pa3pabOTKM KOMILIEKCAa MPOrpaMM BO3MOXKHO
TOJIBKO MPU MOCJIEAYIONIEM MTPUMEHEHUH KECTKO PEeriaMeHTUPOBAHHOMN
TexHojioruu. Ilocime pa3paboTKu TpoeKTa TEXHUYECKOTO 3aJaHusl B
MPOIECCE CTPYKTYPHOTO MPOCKTUPOBAHUS U pacCIpeIeICHUS] PECYPCOB
OBM, pazMep KoMII€Kca MpOrpaMm U UCIOJIb3YEMOM MaMSITH OIpeEIe-
asieTcss ¢ ToUHOCThIO 20 — 30%, 4TO MO3BOISICT 3HAYUTEIBHO ITOBBICUTH
JIOCTOBEPHOCTh MPOTHO3UPOBAHUS OOIIUX 3aTpaT U MX COCTABISIONIUX.
ITocnie BbIOOpa TEXHOIOTUH, CPEJCTB aBTOMATU3AIMUA PA3PA0OOTKU U TEX-
HoJlornduecknx OBM mosBiseTcs BO3MOXHOCTH 00jiee JTOCTOBEPHO
y4€CTh 3TH UCXOJIHBIC JTAaHHBIC JJI1 MOJATOTOBKH YTOYHEHHOTO CICHApHS
pa3paboTku. Peructpanus 3TUX JaHHBIX MOXKET CIY>KUTh JIOMOJIHUTEIb-
HBIM OPUEHTHUPOM JJi OLECHKHU IMOJIHBIX pecypcoé Ha pa3padomky u
803 MOIHCHBIX PUCKOB.

Pazpabomky u ymeeprcoenue cneuyuuxkayuii mpedosanuil x
(YHKITMOHAJIBHBIM XapaKTEPUCTHKAM M Ka4eCTBY KOMIUIEKCA TIPOTPaAMM C
Y4ETOM aHajIu3a PUCKOB 1€JIeCO00pa3HO MPOBOJIUTH UTEPAITMOHHO HA ATa-
nax MPEeJBAPUTEIILHOTO U JIETAIBHOTO MPOEKTUPOBAaHUM. J[J1d KpuTHUe-
CKHUX U 0CO00 CIIOKHBIX TTPOEKTOB HEOOXOAMM JETAIbHBIA aHaln3 (pakTo-
POB U PUCKOB IIPHU pa3pabOTKe cOANAHCUPOBAHHBIX MPEOOBAHUIL U X OTI-
TUMU3AIUS 10 KPUTEPHUIO KaudecTBo/3aTpaThl. [Ipm »TOM MOryT mpume-
HATHCS IBa KPUTEPHUSL:

* Makcumuzauyusa YHKYUOHAIbHOU NPU2OOHOCHU TIPU TIPUMEHE-
HUU OPOTPAMMHOTO KOMILJIEKCA IMyTEM BapbUPOBAHUS XAPAKTEPUCTUK Ka-
YecTBa MPH 3aJ]aHHBIX OIPAaHUYECHHUSIX Ha MCIIOJIb30BaHUE PECYPCOB U JIO-
MyCTUMBIX PHUCKaX;

* MUHUMU3AUUA PUCKA — yujepda OT HE TOJHOTO BBHITIOTHECHUS
TpeOyeMol (DYHKIIMOHAIBHON MPUTOJTHOCTH M HEKOTOPHIX XapaKTEPUCTHK
Ka4yeCcTBa BCJIEJACTBUE HEJOCTATOYHBIX PECYPCOB W/MUJIM HU3KUX XapaKTe-
PUCTHKAX KOMILJIEKCA TPOTrpaMM.

DOTH KpUTEPHUH 1IeJIeCOO0pPa3HO MPUMEHSATh MOCJIEAOBATEIbHO, HTE-
PAllMOHHO Ha Ka)XJIOM M3 OCHOBHBIX 3TAllOB MPOCKTUPOBAHUS KOMILICKCA
nporpamm. [Ipu nepBoHayaabHOM OMpENEICHUHN TPeOOBaHUM K (DYHKIIHO-
HaJIbHOM MPUTOJHOCTH M K XapaKTEPUCTHKAM KadyecTBa 3aJlaHHBIC 3aKa3-
YUKOM OTPAaHUYEHHUS PECYpPCOB HE BCETJa MOTYT YUYUTBHIBAThH PsiJl OCOOCH-
HOCTEU MPOEKTa, UTO OOYCIOBUT HEJOMYCTUMOE CHUYKEHUE (WJIM 3aBbIIIIEC-
HUE) TpPeOOBaHUM K HEKOTOPBIM XapaKTEpUCTUKaM Wiau puckam. Kpome
TOTr0, BO3MOXKHO, YTO HEKOTOPBIE XapPaKTEPUCTUKU MPOTUBOPEUMBHI WJIIU
NPUHIMIIKAIBHO HEpealiu3yeMbl B JIAaHHOM MpoekTe. B pesynbrare He



188 B.B. Jlunaes. Tecmuposanue KOMNOHEHMOB U KOMNAEKCO8 NPO2PAMM

coanancupoeannvle mpedoeanun N NOCTYIIHBIE PECYPChl MPOSIBATCS Kak
pUCKHU — yiliepO B BUJE MOTEPH B KAYECTBE WJIM B MOTPEOHOCTH JOMOJIHU-
TeJIbHBIX pecypcoB. Ilocie ompeneneHuss Ha3HA4YCHUS W (PYHKIUNA KOM-
IJIEKCAa MOJTOTOBKAa MCXOJHBIX JAHHBIX U KOHUEMIMH MPOEKTa JTOJKHBI
3aBEPIIATHCS @blOC/ICHUEM HOMEHKIAMYPbl NPUOPUMEMHBLIX XapaKme-
pucmuK, UMEIOIINX J0CTaTOYHO CUJIBHOE BIUSHUE Ha (hyHKIIMOHAIBHYIO
IPUTOJTHOCTh U COKPALIAIOIINX PUCKHU KOMIUIEKCA MPOTPaMM.

Ha smane npedsapumenvnozo npoexmupoganusa nocie (GpUKCUpO-
BaHMs UCXOJHBIX JAHHBIX KOHKPETHOTO MPOEKTa HAYMHAIOTCS BBIOOP Tpe-
OOBaHUI K €ro CBOMCTBaM, a TaK)XK€ YCTAHOBJICHHWE M YTBEPXKICHUE KOH-
KPETHBIX XapaKTEPUCTUK KAa4eCTBA U JOMYCTUMBIX PHUCKOB, KOTOPHIE MO-
I'yT OBITh B3aMMOCBsI3aHbI. TakoW aHalv3 JTOJKHBI MPOBOJUTH 3aKa34HK,
MEHEKEp MPOEKTa U HEKOTOPhIE MOTEHIIUMAIbHBIE MOJIb30BATEIN COBME-
CTHO cO crnenuanuctamu, odecneuuBatomumu KL koMiuiekca mporpamMmm
U peas3allii0 YCTAaHOBJICHHBIX TPEOOBaHUM K MOKa3aTessaM KadecTna. s
noKa3arelieil, Mpe/ICTaBIsIeMbIX KaueCTBEHHBIMU CBOWCTBAMHM U TpPU3HA-
KaMU WX HaJW4us, *KEJIATeJIbHO ONPECIUTh U 3a(pUKCUPOBATh B CHEIU-
duKausax onucaHus JOMYCTUMBIX YCJIOBHUI M PUCKOB, PU KOTOPBIX Clie-
IyE€T CUNTAaTh, YTO JAaHHAsI XapaKTEPUCTUKA MOXET WIH JOJKHA OBITh pea-
JM30BaHa B MpoekTe. TpeOoBaHMs K 3HAYCHHSIM XAPAKTEPUCTUK JOJKHBI
OBITH MPEBAPUTEILHO MTPOBEPEHBI pa3pabOTUYNKAMU HA UX PEATU3yEeMOCTh
C Y4ETOM JOCTYMHBIX PECYPCOB KOHKPETHOTO MPOEKTAa W MPU HEOOXOu-
MOCTU OTKOPPEKTUPOBAHBI MO COCTABYy M 3HAYCHUSM C YUYETOM JIOMYCTHU-
MBIX PUCKOB. [Ipu OrpaHMYEHHOCTH PECYpPCOB MPOEKTa paCIpe/ICIICHUE
MPUOPUTETOB JIOJKHO CTAHOBUTHCSI 00Jie€ CTPOTUM M MOTYT CHHUXKAThCS
MPUOPUTETHl XapaKTEPUCTHUK, JJIsI peaqnu3alui KOTOPbIX PECYPCOB HEIOC-
TaTouHO. B pesynbTaTe popMupyeTcs MONHBIN Habdop mpedyemvlx (yHK-
UUOHAIbHBIX U KOHCMPYKMUGHBIX XAPAKMEPUCMUK, CEOUCHE U 0ONYC-
MUMBIX PUCKOG 8 HCUSHEHHOM YUKIE KOMNIEKCA NPOZPAMM.

B 3aBHCMMOCTH OT CJIO)KHOCTH IPOEKTAa OKOHYATEIbHBIM pe3yJibTa-
TOM paldOT TMpU MPEABAPUTEIBHOM WM JACTaJbHOM IPOCKTUPOBAHUU
JOJKHBI OBITh Oemanu3upo8aHHbvle U YmMEepIHCOeHHble mpedosaHus X
HOMEHKJIaType, CBOMCTBAM U 3HAYEHUSIM Ka4eCTBa U JIOIYCTUMBIM pPUCKaM
POEKTa, KOTOPBIE JOCTATOYHBI JJISI €r0 MOJHOIEHHOTO pabovyero Mmpoek-
TUPOBAHUS U MOCHEayIome 3p(PEeKTUBHON SKCITyaTallul MPOrpaMMHOTO
KOMIUIEKCA. DTH MPedosanus 3aKpeniaiomcsa 6 KOHmpaKkme u mexHuue-
CKOM 3a0aHuu, 10 KOTOPBIM Pa3padOTUUK BIIOCIEACTBUU JOJIKEH OTUH-
TBIBATHCA TEpEJl 3aKa3YMKOM MpPH 3aBepllieHur mnpoekra. OAHAKO HA IO-



Jlexyus 1.7. Bepuguxayus, mpaccuposanue u obecneuenue 6anaucd... 189

CICAYIOIMX dTanax >KU3HEHHOTO LHKJIa W MOpU KOH(PUTYypalmOHHOM
yIpaBJI€HUU TPeOOBaHMS MOTYT U3MEHSATHCS MO COTVIACOBAHUIO MEXIY 3a-
Ka34yMKOM U pa3pabOTUYMKOM, KOTOPBIE Yallle BCETO MPUYPOUYUBAIOTCS K
MOJATOTOBKE HOBOM BEPCUU MPOrpaMMHOIO MpoAykTa. Jjis 3Toro HeoO6xo-
JMM MOHHUTOPHHI MaciiTaba mpoekTa, TpeOOBaHMI M pealn3aluil Xxapak-
TEPUCTHUK U PUCKOB B TEYEHUE BCETO KMU3HEHHOTO IMKJIA KOMILJIEKCa MpPO-
rpamM.

Ilpu Oemanvnom npoekmupoganuu MOXKET OBITh 1EIECO00Pa3HO
JIOTIOJTHUTENIbHOE yYTOYHEHHE COBOKYMHOCTH BBIOpAHHBIX (DYyHKIIMOHAJIb-
HBIX XapaKTEPUCTUK M KAYECTBA CJOXKHBIX MPOrPAMMHBIX KOMIUIEKCOB C
Y4ETOM PHUCKOB, a TAKXKE COOTHOIIEHUSI KauyecTBa U 3arpar pecypcoB. Jis
00O0OIIEHHOTO OIEHUBAHUS KayecTBa MPOrPaMMHOTO KOMILIEKCa HE0O0XO-
UM y4€T OTHOCHUTEJIILHOTO BJIUSIHUSA W PHUCKA KaXJI0W KOHCTPYKTHUBHOMU
XapaKTEPUCTUKHU Ha (PYHKIMOHAJIBHYIO IPUTOAHOCTH. [Ipu 3TOM HE Bcerna
YUUTBIBAIOTCS PECYPCHI [UJIsi UX peau3alli B KOHKPETHOM KOMILIEKCE.
DTO 4acTo MPUBOJUT K BBIABMKEHHUIO psA/la HE pallMOHAIBHBIX TpeOoBa-
HUM, KOTOPBIE 3HAYUTEIBHO OTJIMYAKOTCS JUOO MO CTENEHU BIUSHHS Ha
(YHKIIMOHAIBHYIO TTPUTOHOCTH, JTUOO0 MO BEIUYHWHE PECypcoB, HEOOXO-
JTUMBIX ISl UX peaN3aiiiu.

Jlna uenenanpaeiennozo 3¢hhekmuenozo ynpasnenus puckamu
Komnjekca npozpamm TIpU J€TaJbHOM IPOCKTUPOBAHUU JKEJIATEIIHHO
UMETh MEXaHH3M OOBEIMHEHUS PA3HOPOJHBIX XaPAKTEPUCTHUK B HEKOTO-
pPBI MHTETrPajbHBbIM IOKA3aTEIb, OTPAXKAKOUIMKA UX COBOKYITHOE BIIUSHUE
Ha ero (PyHKIMOHAJIBHYIO MPUTOHOCTh. Takum o0pa3om, npu pazpadom-
Ke mpefdosanuil BbIIBUWIACh NMpoOieMa aHaIN3a CUCTEMHON 3((HEKTUBHO-
CTH IIPOTPaMMHOI0 KOMILJIEKCa U 0000IIEHUS €T0 XapaKTEPUCTHUK, A TAKKE
OLICHUBAHMSI COBMECTHOTO WX BJMSHUA Ha (DYHKIUMOHAIBHYIO MPUTOI-
HOCTh C YUYETOM 3aTpaT Ha UX Pean3alluio.

JIist ynpaBieHusT pUCKaMH M JIETAIbHOTO COMOCTaBUTEIBHOIO Olle-
HUBAHUS BHIOPAHHBIX XapaKTEPUCTHUK KaueCTBa 1EIeCO00pa3HO KaXI0U 13
HUX TMPUCBAUBATh KOIuuuenm uiu npuopumem 6IUAHUA HA PYHK-
UUOHAJIbHYK) NPU2OOHOCHIb. DT TPUOPUTETHI MOTYT (POPMUPOBATHCS
(dhopMann30BaHHBIM HKCTIEPTHBIM aHATU30M M JIETaJbHBIM YCTAHOBJICHUEM
BJIMSIHUS KQXXJA0T0 aTpudyTa KauecTBa Ha (PYHKIMOHAJIBHYIO IPUTOHOCTh
C YYETOM OTHOCHUTEJIbHBIX 3aTpaT Ha peajin3alyi0 COOTBETCTBYIOUIETO aT-
pubyta. [ns 3Toro rpynmna KBaIM(pUIMPOBAHHBIX KCIIEPTOB U3 COCTaBA
3aKa34MKOB, MOTEHIIMAIBHBIX M0JIb30BATEIEH U/ UK Pa3pabOTUMKOB JTOJIK-
Hbl OLICHMBATh M YCTAHABJIMBATH 3HAYCHHS TAKUX KoIpduuuenmos —
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puckoe (npuopumemos) 6 npeoenax yHuuuyuposannou wikaa (Hampu-
Mep, 1-10). AHamoruyHo, Mo TakoM ke IIKaJIe SKCIEepTaMu 1eecooopas-
HO OIICHHUBATh OTHOCHUTEJBHBIE 3aTPaThl PECYPCOB, KOTOPHIC CIECAYET BBI-
JENSATh HAa pealii3alyio COKpalleHusi puckoB. JlJisi KakJI0To BUAA PUCKOB
OTHOIlIEHUE KOod(PduiMeHTa BIUSHUA Ha (QYHKIHOHAIBHYIO TMPUTOJAHOCTh
K OTHOCHUTEJILHBIM 3aTpaTaM Ha €ro JOCTHXKEHHE MOXHO paccMaTpUBaTh
KaK 0000uieHHblil yposeHs npuopumema mpedosanuil K Imomy coxkpa-
W{CHUIO DUCKA.

JIJ1s1 KOHKPETHOTO KOMIUIEKCa MpOorpaMM COCTaB M 3HAYEHUS MPH-
OPUTETOB CJIEAYET HOIMANHO AOARMUPOBAMb U YHMOUHAND C YICTOM UX
Ha3zHaueHus U byHkuuii. Haupwiciuii npuopuret (10) cienyeTr uHTEpIpe-
TUPOBaTh KakK 00s3aTEIbHOE BBIMOJHEHHWE Pa3padOTUUKOM COOTBETCT-
BYIOIIIETO TPeOOBaHMS K yKa3aHHOMY CBOMCTBY WJIM aTpuOyTy KadecTBa C
oTCyTCTBHMEeM pucka. Huzmiee 3Hauenue mnpuoputrera (1) o3Havaer, 4To
JAHHBIN MaJIbId PUCK MOKET HE YUMUTHIBAThCS B JaHHOM TpoekTe. [Ipome-
KYTOUYHBIC 3HAYCHHS TPHOPUTETOB JOJDKHBI OTPakaTh OTHOCHUTEIBLHOE
BIIUSIHUE COOTBETCTBYIOIIUX aTpUOyTOB Ha (PYHKIMOHAJIBHYIO MPHUTOJI-
HOCTh U €€ KaueCTBEHHBIC CBOMCTBA C YUETOM JOCTYITHBIX PECYPCOB Ha UX
peanuzaiuio. [Ipu 3ToM BO3MOXKHO, YTO HEKOMOpvle mpedosanus K at-
pubyTamM KadyecTBa MPH WX HHU3KUX IMPUOPUTETAX MOTYT HE IMOJTHOCTHIO
peaInu30BaThCs B PEATHbHOM KOMIUIEKCE MPOTpaMM. IJTO JaeT BO3MOXK-
HOCTh pa3pabdoTUyWKaM TBOPYECKU IMOIXOJIUTH K TPeOOBAHHAM 3aKa3uHMKa
IpU pean3alliy JKM3HEHHOTO ITMKJIa KOMIUIEKCAa MPOrpaMM B YCIOBHUAX
OTpaHWYEHHBIX pecypcoB. JlJis TOCIeA0BaTEIHLHOTO OLICHUBAHUS 0000-
IICHHBIX TPHOPUTETOB P YIIPABICHUN PUCKAMHU U KOPPEKTHUPOBKE aTpPH-
OyTOB KaueCTBa KOHKPEMHO20 NPOEKma KOMNaeKca npozpamm 1eneco-
00pa3HO MPOBOJUTH IKCIEPTHYIO OILICHKY KOd(phUIIMEHTa BIUSHUSA Tpe-
OyeMol XapaKTEepPUCTUKH KadecTBa Ha (YHKIIMOHAIBHYIO NMPUTOJTHOCTDh U
AKCIEPTHYIO OIIEHKY OTHOCUTEIIBHBIX 3aTpaT PECypCOB Ha pealih3alluio
TpeOyeMbIX 3HAUCHUN KadecTBa 0€3 PUCKOB.

[Ipy TIPOEKTUPOBAHUM MOKET OBITH ITOJIE3HO ITOCJIEA0BATEIHHO
YMOYHAMb U 6bIPAGHUEAMb PUCKU MPEDOGAHUI K KAKIOMY CBOICTBY U
aTpuOyTy KadecTBa MPOTrpaMMHOI0 KOMILIEKCa. J[Jis CIOKHBIX KOMILICK-
COB MpOrpamMM IIPH YTOYHEHHUU TPeOOBaHUN K KA4eCTBY NMPU JACTATHLHOM
MPOEKTUPOBAHUHU 1€TIE€CO00PA3HO UCIOIB30BATh OIEHKY OTHOCUTEIBHOTO
Kod(pdUIMeHTa BIMSHUS XAPAKTEPUCTHUK HAa (PYHKIIMOHAIBHYIO MPHUTO]I-
HOCTh C YYETOM 3aTpaT Ha €€ peallu3aluio — 0000uieHHblIl YyPOB8eHs npu-
opumema. [Ipu 3ToM HaOOp 3HAUYCHMI O00OOIIEHHBIX YPOBHEN MpPHUOPHUTE-
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TOB JJI BBIOpaHHBIX aTPUOYTOB KadecTBa KOHKPETHOTO MPOrPAMMHOTO
IPOJYKTAa MOKHO Pa3JeiauTh, Hanpumep, Ha mpu Zpynnol.

e JIOMUHHUPYIOIINE XaPAKTEPUCTUKU KAYECTBA U PUCKH, OKa3bIBaIO-
[iMe HamOoJIblliee BIMSHUE HA (PYHKUMOHAIBbHYIO MPUTOAHOCTH MPH JO-
MyCTUMBIX 3aTpaTax (000OIIEHHBbIN MPUOPUTET > §);

e 3HAYECHUS XAPAKTEPUCTHUK KA4E€CTBA M PHUCKOB, UMEIOIIUE JOCTa-
TOYHOE BIIUSIHUE HA (YHKIIMOHAIBHYIO MPUTOJHOCTh M 3HAYUTEIbHBIE 3a-
TpaThl HA peanu3aiuio (0000IIEHHBIN TpruopUTeET < 7, HO > 4);

e XapaKTEPUCTUKU KAYECTBA, 3HAUCHHUS TPEOOBAHUM K KOTOPHIM HE
COOTBETCTBYIOT UX BIIUSIHUIO Ha (PYHKIMOHAJIBbHYIO MPUTOJHOCTb /WU
3aTpaTaM Ha peaju3aldi0 U MOTYT HE YUYUTHIBAThCS (OOOOIIEHHBIN MpU-
opureT < 3).

OTH JaHHBIE MOTYT UCMOJB30BaThCA, IPEXKIE BCETO, KAK OPUEHMU-
Pbl 1T CENEKINU U UCKITFOYEHUS U3 TpeOOBaHUN XapaKTEPUCTUK KauyecTBa
C 0COOEHHO HU3KUMHU OOOOIIEHHBIMU MPUOPUTETAMU PUCKOB, B HAUMEHbB-
el CTENeHU BIUAIOMNUX Ha (QYHKIMOHAIBHYIO MPUTOJHOCTH MPOrPaMM-
HOTO MPOJIYKTa U HE OMPaBABIBAIOIINX OOJIBIIMX 3aTpaT Ha peaivi3alluio.
AHaJIN3 OCTABUIMXCSA XAPAKTEPUCTHK KA4ye€CTBA U PHUCKOB MOXKET IMPOBO-
TUTHCS TSl BBIJICJICHUS 3aBBIIICHHBIX TPEOOBaHUM, a TakKe, BO3MOXKHO,
JUISl CHUDKEHUSI X 3HAYCHUN U TPUOIMKEHUS UX BIUSHUS K CPEIHUM 3Ha-
yeHusiM. Kpome Toro, cpasnumenwvuwlit ananus oananca 0000uieHHbIX
npuopumemos Ha OCHOBE OTHOUIEHUS BIIUSIHUS HAa KAue€CTBO U 3aTPaThl
MO3BOJISIET BBIJICNATH aTPUOYThl KaueCTBa, OTJIMYAIOIINECS OOIBIITUMHU 3a-
TpaTaMl — PHUCKAMH, HE OINpaBAAHHBIMH WX CTEIECHBbIO BO3ACHCTBUS Ha
GYHKIMOHAJIBHYIO TPUTOAHOCTh. [logoOHBIE MpoleIypsl MOTYT 3aeep-
wamo papadomky mpedoeanuil K c60lUCmeam, XapaKmepucmukam Ka-
Yecmea u puUcKam Npu O0emajabHOM RNPOEKMUPOGAHUU CIOHCHBIX NPO-
CPAMMHBIX KOMNIEKCO8.

Beillie aHaTM3UPOBATIOCh U OLIEHUBAIOCH MPEUMYIIECTBEHHO H3ME-
HEHUE (PYHKIMOHAJIBLHOM MPUTOJHOCTH U CHUXKEHHUE PHUCKA MPHU COBEP-
IIIEHCTBOBAHUM XaPAKTEPUCTHUK Ka4eCTBAa KOMIUJIEKCOB mporpaMm. OmHaKko
JUIsl 3aKa34uKa U MOJIb30BaTeIe JOMUHUPYIONIEEC 3HAYEHUE MOTYT UMETh
HOMEHKJIaTypa M OCOOCHHOCTH peaju3alid HeKOMOpPbIX OCHOBHbBIX
¢yukyuil Komnaekca npozpamm, KOTOpble, Kak MpaBUjio, TpeOYyIOT Hau-
OOJIBIINX 3aTpaT U OMPEACISIOT OCHOBHOU 3(P(HEKT U PUCKU OT MPUMEHE-
HUS MPOTPAMMHOTO MPOAYKTa, a TakKe MOTEHIHAIbHBIA YPOBEHb CIpOCca
Ha peiHKe. Ecim 3aTpaThl Ha pa3pabOTKy MOXHO OIEHMBATh M MPOTHO3M-
pOBaTh C HEKOTOPOM JTOCTOBEPHOCTHIO, TO Y(PPEKTUBHOCTH MPUMEHEHUS U
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0COOCHHO OyAyIIUHA CIPOC Ha KOHKPETHBIM KOMILJIEKC IMPOrpaMM CO CTO-
POHBI MOJIB30BATENIEN aPUOPU OLIEHUTh TPYAHO. Takue OLEHKU MOTYT
IIPOBOJINTHCSI HA OCHOBE JIOTIOJIHUTEIIBHBIX MAPKETUHTOBBIX UCCIEAOBAHUN
Y OIbITA JKCIUTyaTallMd aHAJOTUYHBIX KOMIUIEKCOB MPOrpaMM WU JOCTa-

TOYHO OJU3KHUX HX IIPOTOTHUIIOB.
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Yacmo 2

TECTUPOBAHUE MOJYJEH, KOMIIOHEHTOB U
KOMIUVIEKCOB IMTPOI'PAMM

Jexkyusn 2.1

TECTUPOBAHHUE ITOTOKOB YIIPABJIEHUSA
MNPOI'PAMMHBIX MOJAYJIEH U KOMIIOHEHTOB

Crpareruu BbI0Opa TECTOB /Il MPOTPAMMHBIX MOAYJIeH

[IporpaMMHbBIE MOJYJIM SABJISIIOTCS HAMOOJEE MAaCCOBBIM KOMIIOHEH-
TOM B CJIOXKHBIX KOMILJIEKCAX MPOrpamMM U mpeodyom 011 mecmupo8anus
CYMMAPHO HaAuOOAbUWIUX 3ampam. 3aTpaTbl HA TECTUPOBAHUE KaXKIOTO
MOJAYJISL TIPSIMO TPOMOPIUOHATIBHBI CIIOKHOCTH, KOTOpas 3aBUCUT OT €ro
CTPYKTYpBbI, YUCTIA Y3JI0B U 00beMa HEOOXOIUMBIX BbluucieHuil. Cymmap-
HBIE 3aTpaThl HA TECTUPOBAHUE KAXKJIOTO MOJIYJIS MOKHO OLIEHUTH IO 3HA-
YEHUIO0 CJIIOXKHOCTU ero rpada. HekoTopble MOJysiM HA MPAKTUKE MOTYT
OKa3aTbCsl HEJOCTATOYHO MPOTECTUPOBAHHBIMU M3-3a MX BBICOKOU CIIOXK-
HOCTH ¥ HEOOXOJUMOCTH OOJIBIIMX 3aTpaT, KOTOPhIE OBICTPO BO3PACTAIOT
(MOYTH KBaJpaTUYHO) MPHU YBEIUYEHUHU YHUCIA y3J0B U BCErJa OorpaHuye-
Hbl. YPOBEHb CJI0KHOCTH MOJIyJIEH U MOJHOTA UX TECTUPOBAHUS onpede-
JIAIOM Ka4yecmeo (YYHKUUOHUPOBGAHUA ZPDYNN U KOMNIAEKCA NPOZPAMM 6
yenom. Hanboiee cioxkHble M OOJIBIIOTO pa3Mepa MOJYJIH TPYyIHEE Tec-
TUPOBATH U B HUX HauOojee BEPOSITHHI Ae(hEeKThl U omnOKku. OrpaHuyeH-
HOCTh PECYpPCOB HAa TE€CTHUPOBAHWE MPOTrPAMMHBIX MOJYJIEH MPUBOAUT K
1[E7IeCO00Pa3HOCTH TI0 BO3MOXKHOCTH COKpalllaTh UX CIOXKHOCTb, 8blpaA6-
HUBAmMb NPU NPOEKMUPOCAHUU UX PA3ZMEPbl Y BBIICISTH 3aTPaThl HA UX
IIPOBEPKY B COOTBETCTBUHU CO CJIOKHOCTBIO Kaxaoro mouyss. OcoOeHHO
CJIO’KHBIE MOJYJIM TIOJIE3HO JEIUTh Ha 00Jee MEJIKHUE U MPOCThIC U TaK Te-
pecTpanBaTh UX CTPYKTYPY, YTOOBI COKPAIIAIIOCh CYMMapHOE YUCJIO Map-
HIPYTOB B KAXKJAOM MOJYJIE U UX pa3Mmep — puc. 2.1.

OTHOcUTENIbHAS MPOCTOTA MPOTPAMMHBIX KOMIIOHEHTOB W MOJYyJEH
(ITM) no3BoJISIET AETATBLHO aHAIM3UPOBATH UX BHYTPEHHIOIO CTPYKTYpPY U
MapHIpyThl UCIOJTHEHUS MPOrpaMMbl. ITO 00ECIEYMBAET BO3MOXKHOCTH
peanu3aluu 08yxX CMmpameuii mecmupoeanus: OT CTPyKTypbl U OT JaH-
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HBIX. JTUM JIByM CTPATETHSIM COOTBETCTBYIOT JIBa METOJA TECTUPOBAHUS
IpOrpaMM: METOJl aHalu3a MOMOKO6 YNPAGIeHUA W aHAIU3a NOMOKOE
oannplx. MeToabl JOMONHSIOT JPYT APYra, U KaxKJbli MOXKET ObITh JJOMU-
HUPYIOIIUM Ha HayaJbHBIX dTalax OTJIAJKU B 3aBUCUMOCTHU OT THIA 00b-
€KTa U YCIIOBUU TECTUPOBAHUS.

Tecmuposanue nomoxkoe ynpaeieHus npozpammHbix
Mooyneil U KOMHOHEHMO08 00IHCHO 6KI0UANb:
- CTparerdd BHIOOpA TECTOB JUISi MPOTPaAaMMHBIX MOJyJIEH W
KOMIIOHEHTOB:
® y4eT 0COOECHHOCTEN TECTUPOBAHUS TOTOKOB YIIPaBICHUS U
MMOTOKOB JAHHBIX MOJIYJIEH;
® KPUTEPHUHU BBIACJIECHUS MApIIPYTOB TECTUPOBAHUS ITOTOKOB
yIIpaBJICHUSI MOJYJIEH;
® CTpaTerus yrnopsa0o4rMBaHUs MAPIIPYTOB TECTUPOBAHUS
IMOTOKOB YIIPABJICHUS MOTYJICH;
¢ [UIAHUPOBAHHE TECTHUPOBAHUS IPOTPAMMHBIX MOJYJIEH;
- aHAJIN3 CJIOKHOCTH TECTUPOBAHHUS AlIMKINYECKUX TPOTPAMMHBIX
MOJYJIEH:
® CTPYKTYpPHOM CJIOKHOCTH MPOrPaMMHBIX MOIYJICH;
® OIICHKHU TPYJIO€MKOCTH TECTUPOBAHUS TPOTPAMMHBIX
MOJTyJIEH;
- OILICHKH CJI0KHOCTH T€CTUPOBAHUS ITPOrPAMMHBIX MOYJIEH, CO-
JIEPHKAIINUX [IUKJIIBL;
- OLICHKH CJ0KHOCTH TECTUPOBAHUS MOJIYJIEH B IPOTPAMMHBIX
KOMIIOHCHTAX;
- OLICHKAa KOPPEKTHOCTH PE3yJIbTATOB TECTUPOBAHUS MOAYJIEH;
- OPUMEPHI CI0KHOCTHA TECTUPOBAHUS MPOTrPAMMHBIX MOAYJICH:
® OICHKU CIIOXHOCTH TECTUPOBAHUS IJIIEMEHTAPHBIX CTPYKTYP
MOJTyJIEH;
® OLCHKH CIIO)KHOCTH TECTUPOBAHUSA MOIYJICH MPHU Pa3TUUHBIX
KPUTEPUSAX BBIICICHUS MapIIPyTOB.

Puc. 2.1

TectupoBaHue nomoxoeé ynpaenenus B CTPYKType MOAYJA MpoO-
rpaMMbl JOJDKHO OBITh HAYaJIbHBIM JTAllOM, TaK KaK MPU HEKOPPEKTHOMU
CTPYKTYpe MOAYJIS BO3MOXXHBI Haubojee rpyOble MCKaKEHUS BBIXOJIHBIX
pE3YyJIbTATOB U 1K€ OTCYTCTBUE HEKOTOPBIX U3 HUX. OHO COCTOUT B MPO-
BEpKE KOPPEKTHOCTHU TOCJICIOBATEILHOCTEN nepesiay ynpasieHus: u Qop-



Jexyus 2.1. Tecmuposanue nomokog ynpagienust NpocPaAMMHbIX MOOYIEl... 195

MUPOBAHUS MAPILIPYTOB UCIOJHEHUSI MOJYJIEN KOMILUIEKCA MPOrpamMM Ipu
o0paboTke TecToB. [ TeCTUPOBAHUS KOPPEKTUPOBOK CTPYKTYPHI MOIY-
Jiel mporpaMM B OOJIBIIIMHCTBE CIydaeB TPEOYIOTCS OTHOCUTEIBHO MEHb-
IIMEe 3aTpaThl MO CPAaBHEHUIO C TECTUPOBAHHEM MOTOKOB JaHHBIX. [Ipu
nepeoii cmpamecuu (prc.2.2) 3a OCHOBY NpHUHUMAETCS CTpykTypa [IM,
MOCTPOEHHAsI IO TEKCTY IporpaMmbl B Buje rpada. B rpade nporpammbl
M0 HEKOTOPHIM KPUTEPUSIM BBIACISIOTCA U yHOPSIAOUYUBAIOTCS MapIIPYThI
UCIIOJIHEHUSI TPOTPaMMBbl U YCJIOBUSI — MPEIUKATHI, TP KOTOPHIX OHU MO-
T'yT OBITh peaM30BaHbl. DTHU Yy3JIbl — YCIOBUS UCHOIB3YIOTCS JJIsI TTOATO-
TOBKM TE€CTOBBIX HA0OPOB, KaXKJIbIi U3 KOTOPBIX JIOJKEH pPEaIn30BaATHCS
0 MapIUIPYTy, MPUHITOMY 3a 3TaJOH MPHU MOATOTOBKE TecTa. OTKIOHEHUE
npoIecca UCIOJHEHUSI TeCTa OT MEPBOHAYAIHLHO BBIOPAHHOTO MapIIpyTa
paccMaTpuBaeTCsl Kak OMIMOKa, MPUYMHA KOTOPOMl MOXKET ObITh JIMOO B
nepBuyHON cTpykType [IM, n1ubo B peanuzanuu KOHKPETHOTO MaplipyTa
IpH 33JJAaHHOM TECTE Ha BXOJIE.

ITocne yctpaneHus ommbOOK U HECOOTBETCTBUS BHIOPAHHBIX U peallv-
30BaHHBIX MAPILIPYTOB HOMOKA YNPAGIEHUA ISl KaXKJIO0TO U3 HUX MOXKET
MPOBEPATHCS MpollecC 00padOTKU JAHHBIX W BBISBIATHCS OIIMOKU B pe-
3yJibTaTax UX MpeoOpa3oBaHusA. 3aT€M OIEHUBAETCS JOCTATOYHOCTH BbI-
MOJIHEHHOTO TECTUPOBAHUSI MO CHIENEHU NOKPbIMUA UCXO00H020 2padha
npozpammsl TIPOBEPEHHBIMU MapIIPyTaMH, KOTOPBIE BBIJCISIIUCH MO BbI-
OpaHHOMY WJIM 3aJIJaHHOMY KPUTEPHUIO. 3aBEPIIACTCS TECTHUPOBAHUE TPHU
TpeOyeMOM MOKPHITUM Tpada MPOrpaMMbl MPOTECTUPOBAHHBIMU MapUIPY-
TaMH WIM MPU UCIIOJIb30BaHUU PECYPCOB, BBIJICICHHBIX HA TECTUPOBAHUE.
B nocneanem ciiyyae HeoOXoAMMma OLEHKA JIOCTUTHYTOM KOPPEKTHOCTH
porpaMMBbl U PETUCTPALIUS] 3TOW BEJIMUUHBI.

IIpu 3TOM cTpateruu HEKOTOPHIC BBIJICIASAEMbIE MapIIPyThl MOTYT
OKa3aThCsl MPUHIMIUAIBHO HEPEATN3YEMbIMHU U3-32 MIPOTUBOPEUUBBIX YC-
JOBUM B TMOCIEIOBATENBHBIX Olleparopax — Yy3jiax rpada mporpaMmbl.
BceneacTeue 3TOro mjisi HEKOTOPBIX MOJAYJEH MOTYT MOATOTABIMBATHCS
TECThI, KOTOPBIC SIBIAIOTCA H30BITOUHBIMU M HE OTPAXalT pPEaTbHOE
(GyHKIIMOHUPOBAaHUE TTporpaMMbl. TeM He MeHee, JaHHasl CTPATErus UMEET
MPEUMYIIECTBA MPU TECTUPOBAHUU JIOTUUECKUX MPOTpaMM C Majloil moiei
BbruncieHuit. [Ipu stom noctaTodHo 3¢G(HEKTUBHO KOHTPOJIHPYETCS TOJI-
HOTa TECTUPOBAHMUSI MIPU PA3JIMUHBIX KPUTEPUSX BBIACICHUS MAPIIPYTOB U
METOJIaX UX YHOPSIAOUCHHUS.
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Crparernn BpI0Opa TeCTOB /15l HCNBITAHHH NPOrPAMMHBIX
MoOJyJ/iell H KOMIIOHEHTOB

Crpaterns 1 CrpaTterus 2

ITocTpoenue ctpykTyps! [IM 1o
TEKCTY IPOrpaMMBbI

[ToaroToBka TecTa /ijisi MPOBEPKH
(pyHKUMM 1 IOTOKA JaHHbIX B [TM

Brlaenenue U ynopsiio4eHue MapIipyToB 10
BBIOPAHHBIM KPUTEPUIM

|

(DopMUpOBaHHKE TECTA 10 YCIOBHAM B Tectuposanue IIM 1o
npejuKaTax BhIOPAaHHOTO MapIIpyTa c(pOPMUPOBAHHOMY TECTY

Tecruposanue mapupyra [IM
10 COPMUPOBAHHOMY TECTY Brusasnenue ommbok B JaHHBIX U
BbIuMcIeHusX B [IM

A
CpaBHeHHe peayii30BaHHOTO MapIpyTa
ucrnosHeHus IIM 1 HCXOIHOTO 110 TeKCTy

Ob6o0mIeHue MPOTEeCTHPOBAHHBIX

i Mapupytos [IM

BrisiBnenue u ycTpaneHue ommbox
HECOOTBETCTBHUS MapILPYTOB

MDopmupoBanue crpykrypsl [IM
BrrsaBiienre omm0O0K B BBIYUCISHUIX HA 10 IIPOTECTUPOBAHHBIM

BBIZICTICHHOM MaplipyTe MapupyTam

A 4
Onenka NOKpEITHS UCXOAHON CTpyKTYphl [TM
IIPOTECTUPOBAHHBIMY MapIIpyTaMU

OneHka 10CTaTOYHOCTH BBITOJIHEHHOT'O TECTUPOBAHHS
IIM

A
Puc.2.2. OxoHYaHWe TECTUPOBAHUS U PErHCTPALIUs
crenenu KoppektHocty [TM
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[Ipu emopon cmpamezuu (cM. puc. 2.2) 3a OCHOBY NPUHUMAIOTCS
TpeboBaHus crenudUKalnii, KOHKPETHbIC TECTOBBIC U ATAJOHHBIC 3HAUE-
HUSI PacueTOB, KOTOPHIC MOJTOTABIMBAIOTCS CIICIIMATMCTAMH IMyTEM aHa-
Ju3a TEPEMEHHBIX, KOHCTAaHT U MPEJAUKATOB B TEKCTE Mporpammel. [lpu
KaXJOM TECT€ MporpaMma HUCIOJHAETCS MO ONPEICICHHOMY MapuipyTy,
KOTOpBIN peructpupyercs. [Ipu 3ToMm peann3oBaHHBI B COOTBETCTBUU C
aHAJIM3UPYEMBIMU TPEOOBAHUSIMU MAPIIPYT U HOMOK OAHHBIX PACCMATPU-
BAIOTCSI KaK 3TAJIOHHbIE KOMIIOHEHTHI CTPYKTYpbl nporpammsbl. [lo mepe
TECTUPOBAHUS OTMEYAIOTCSl IPOBEPEHHBIC OMNEpPaTOpbl U OLICHUBACTCS
MOJIHOTA HOKPbIMUA MeCmamu mpedosanuil cneyupukayuil u 0aHHbIX
Ha MapuipyTax TectupoBanus. HakomnieHnue n 06001eHne peaaTn30BaHHbIX
MapHIIpyTOB MO3BOJISIET BOCIPOU3BECTH CTPYKTYPY MPOrpaMMbl U KOHTPO-
JUPOBATh CTEMEHb MOKPBITUS KAXKJIOr0 KOMIOHEHTA. J[jsi 3TOro Ha Kax-
JIOM 3Tane TECTUPOBAHUS BBIAECISIOTCS KOMIOHEHTHI MPOrpaMMbl, OCTaB-
IITUECS] HETIPOBEPEHHBIMU, JJISI KOTOPBIX HEOOXOAMMO MOJIrOTaBIUBATh J10-
MOJIHUTENbHbIE TeCThl. OAHAKO MPHU TaKOW CTPATETHMH TPYJIHO OLECHUTH
CTEIEHb MOKPBITUS U MPOBEPKH BCEX MAPIIPYTOB UCIIOJHEHUS MPOrpaM-
MbI 0€3 HMCIOJIb30BaHUS CTPYKTYpHOro rpada, MOCTPOCHHOIO MO €€ HC-
XOJIHOMY TEKCTY.

JlaHHas cTpaTerusi UMEET MPEUMYIIECTBA MPU CPABHUTEIBLHO MPOC-
TON CTPYKTyp€ MPOTrpaMMBbl U TIPU MPeoOIaJaHUN B HEW BBIYUCIUTEIbHBIX
OTIEpPaTOPOB C MHOXKECTBOM IEPEMEHHBIX M KOHCTaHT. Ha kaxxmom map-
HIPYTE YMOPSAIOYEHHOE BAPbUPOBAHUE MEPEMEHHBIX aKIIEHTUPYET BHUMA-
HUE€ Ha BBIYHCIUTEIHLHON YaCTU MPOTPaMMbI, YTO CYILIECTBEHHO JJIsl TaKO-
ro kjacca [IM. OgHako BO3pacTaeT pUCK MPOIYCTUTh COYETAHMS MPEIU-
KAaTOB, ONPEAEISAIONIMX HEMPOBEPEHHBIN MapIpyT. [loaTOMY MpakTHyecKu
BCETJIa 1IEJIECO00PA3HO coeMecmHoe npumeHeHue 08yx cCmpameuii ¢ ak-
IIEHTOM Ha OJHY M3 HUX B 3aBUCUMOCTH OT OCOOEHHOCTEH TECTUPYEMOTO
[IM unu ero uacrteil. Ilporpammel ¢ mpeoOiiajaHueM CIOKHOM JIOTHYe-
CKOM CTPYKTYphl U C OTHOCUTEIHHO MaJIOW BBIYMCIUTEIBHOM YaCThIO 11€-
7ecoo0pa3HO HauYMHATh TECTUPOBAThH MO MEPBOM CTPATETHH U TOJBKO IS
MapuIpyTOB C BEIYMCIUTEIBHBIMU OIEPATOPAMH UCIIOIb30BaTh AHAJIU3 T10-
TOKOB JaHHBIX (BTOPYIO CTpaTeruio). B MoayJsx, UMEINUX MPOCTYIO
CTPYKTYPY U COJEpKaIINX 3HAYUTEIbHbIA 00HEM BBIUUCICHUM TIOCIIE TIep-
BUYHOM OTJIQJIKU 1O BTOPOM CTpaTeruu, 1esnecooopasHa mpoBepKa MOITHO-
Thl TECTUPOBAHUS CTPYKTYpPhI M 3aBEPIICHUE OTJIAJIKHU IO MEPBOM cTpaTe-
TUU.

N3BeCTHO, YTO HCUEPHBIBAONIEEC TECTUPOBAHUE, TAPAHTUPYIOIIEE
MOJIHOE OTCYTCTBHUE JIE(PEKTOB M OMIMUOOK, MPUHIMITUAIBHO HE BO3MOXHO
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U 9uciio 1epeKToB, 0OHAPYKUBAEMBIX B MIpOrpaMMax JaxKe HEe3aBUCHMbI-
MU HUCIIBITATEIIIMU, UMEET NMpeneiibl. PeanbHble OrpaHUYECHUS TOCTYITHBIX
PECYPCOB ONPEAEIIAIOT KOJIMYECTBO HE YCTPAHEHHBIX NE()EKTOB U JOCTH-
KUMYIO0 KOPPEKTHOCTh KOMIIOHEHTOB M KOMIUIEKCa B 1iesioM. Ha npakTtrke
YUYUTBHIBATh CTENEHb MOKPBITHS TECTAMHU JOCTATOYHO TPYIOEMKO M 3a4ac-
TYIO0 KEJaTeJIbHO MMETh 0oJiee MPOCTOM CHoco0 periaMeHTHPOBAHUS U
OIICHMBAaHMS KauecTBa TeCTUpOBaHUsA. Bo3HukaeT mpolbiema, Kak mpaKTh-
YECKH y4€CTh OIPAaHMUYCHHS] PECYPCOB U K020a npekpamums éepuuxa-
UU U mecmuposanue, a TaKKe Kakas Mpu 3TOM OyJIeT JOCTUTHYTa Kop-
PEKMHOCMb NPOZPAMM, W CTIOCOOHA JIM OHA YIOBJIETBOPUTH 3aKa3uuKa U
MOJIb30BATEIS MPU AKCILTyaTallMU TPOTPAMMHOTO MPOIYKTA.

B kayecTBe MCXOJHOW MHPOPMALUU HPU MECHUPOBAHUU CHIPYK-
Mmypbl NPOZPaAMM HUCTIOJIB3YETCSI CXEMa CBS3€M MEXIYy OlepaToOpamMu TEK-
cta nporpaMmel. 1o 3TOl cxeMe MOMKET BBIACIATHCS MOJHBIA HabOp Map-
IIPYTOB MCIIOJHEHUSI MPOTPaMMBbI, TOJICXKAIIUX TeCTUpOoBaHUO. /(s Kka-
’KJOTO BBIJICICHHOTO MapIIpyTa MO TEKCTY MporpaMMbl (OpMHUPYETCS Ha-
OOp yCJOBHH, ONPENENAIONIMX €r0 Peaju3aluio U HCIOJIb3YEMbIH MpHU
CO3JJaHUU COOTBETCTBYIOUIETO TeCTA. J[eTepPMUHHPOBAHHOE TECTUPOBAHUE
CTPYKTYpPBI MPOrPAMMHBIX MOZYJIE MUMEET LEIBI0 MPOBEPKY KOPPEKTHO-
CTH BBIJICJICHHBIX MapUIPyTOB HCIIOJIHEHUS MPOrpaMM M OOHApPY>KEHHUE B
OCHOBHOM JIOTHYECKUX OIIMOOK (popMHUpOBaHUsI MapuIpyToB. Ha npakTuke
IpU OTCYTCTBUM YHOPSIAOYEHHOTO aHAJIN3a MMOTOKOB YNPABJIECHHUS HEKOTO-
peie MapuipyTbl B mporpamme (10 50%) okasbIBaloTCs MPOMYIIEHHBIMU
npu TectupoBaHuu. [loaToMy nepeasa 3adaua, KoTopas peuiaeTcs Mpu Tec-
TUPOBAHUU CTPYKTYPHI MPOTPAMM, — 3TO MOJTyYeHUE UH(DOPMALIUU O TOJI-
HON COBOKYIHOCTH PEAJIbHBIX MapIIPyTOB HMCIOIHEHUS B KaXXIOH Mpo-
rpamme. Takoe mnpeacTaBleHHME MAapIIPYTOB IMO3BOJSET YMNOPSIOYECHHO
KOHTPOJUPOBATh JOCTUTHYTYIO CTENIEHb MPOBEPKH MApPUIPYTOB U B HEKO-
TOPOM CTEMEHM MPEAOXPAHSET OT CIyYaHOr0 MPOIMYCKa OTAEIbHBIX IPO-
MYIIEHHBIX MapHIpyTOB. B pe3ynbTaTe 3HAYUTEIIHHO MOBBIIIAETCS JTOCTHU-
racMoe KauecTBO MPOrpaMMHBIX KOMIIOHEHTOB, U TECTUPOBAHUE MTPUOOpE-
TaeT IVIAHUPYEMBII CUCTEeMaTUUYECKUN XapaKTep.

AHaIN3 KPUTEPUEB TECTUPOBAHUS M BBIJCICHUE TECTHPYEMbBIX
MapHIpyToOB YJ0OHO NPOBOJIUTh, UCIOJIB3Ys IpadOBbIE MOJEIN TPOTPaAMM.
[Ipy mIaHUPOBAHMM TECTUPOBAHUSI CTPYKTYpPHI MPOrpaMM BO3HHUKAIOT,
IPEXJE BCETO, 06e 3adauu:. GOpMHUPOBAHUE KPUTEPHUEB BBHIJACICHUS Map-
IPYTOB 151 TecTUpoBaHus [IM u BeIOOp cTpaTeruil yrnopsiaoueHus BbijIe-
JIEHHBIX MapUIPyTOB.
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Kpumepuu evidenenus mapuipymog 1jisi TECTUPOBAHUS COOTBET-
CTBYIOT KPUTEPHUSM ONPENIEICHUSI CTPYKTYPHOM CII0KHOCTU MPOTrPaMMHBIX
Moayjel. B OCHOBHOM UCITOJIB3YIOTCS KPUTEPUU:

e TMOKpHITHUS Tpada mporpaMmMbl MUHUMAIbHBIM KOJIMYECTBOM Map-
HIPYTOB, OXBATBIBAIOIIMX KaXKIbli y3€d WM CBS3b Ipada xoTda Obl OJUH
pas — fi;

e BBIJICJICHUS JINHEHHO-HE3aBUCUMbBIX MapIIPYTOB Ha 0a3e MOHSTHS
[IUKJIOMAaTUYECKOTO YUCIa; KXl MappyT OTJIMYAETCS OT BCEX PYTUX
XOTs1 ObI OJTHOM CBSI3BIO (MJIM OJTHUM Yy3J7I0M) — f).

Yucno MapuipyToB, BBIIEISEMBIX MO 3TUM KPUTEPHUSM, 3aBUCUT OT
CTPYKTYpBI IpOrpaMMbl. B peanbHbIX mporpaMmax 4acThb MapLIpyTOB MO-
KET OBITh HEpEATM3yeMOl U3-3a MIPOTUBOPEUHI B YCIIOBUAX, aHATTU3HUPYE-
MBIX Ha MOCJIEIOBATEIbHBIX yUacTKaxX MapiipyTa. ITO MOXKET MPUBOJUTH
K COKpAILIEHHUIO YKCiIa MapUIpyTOB IO J000My Kputeputo. HeBbimonHeHue
NPaBWI CTPYKTYPHOTO MOCTPOEHUSI MPOTpaMM, HA00OPOT, MOXKET MPHUBO-
IUTh K BO3pAcCTaHUIO 4Kciia MapupyToB. K 3HaUUTETbHOMY BO3paCTaHUIO
qyucia MapuipyToB 0OBIYHO MPUBOIAT LKKIIBI B Iporpammax. HecMoTpst Ha
NEPEUNCIICHHBIE OOCTOSTENBCTBA, TPUBEICHHBIE KPUTEPHUH SIBIISFOTCS JIOC-
TATOYHO YAOOHBIMH JJI MPAKTHUYECKUX OILIEHOK CJIONHOCTH M TOJIHOTHI
TECTUPOBAHUS CTPYKTYpHhI IporpaMM. [manupoBaTs TeCTUPOBAHUE MOKHO
[0 OJTHOMY U3 KPUTEPHUEB WUJIM KCIIOJB3Ys MOCIEI0BATEIbHO 00JIee KeCT-
KU€ KPUTEPUU BBIICICHUS MApUIPYTOB, MPH KOTOPBIX COOTBETCTBEHHO
BO3pACTaeT 00BHEM U CIOKHOCTh TECTUPOBAHMUSI.

['pad noToka ynpasneHus W/uim rpad MOTOKa JaHHBIX MPUBEIET K Pa3-
JUYHBIM TE€CTaM, U MPU TAKOM MOJX0/€ HEe OyJEeT 3HAYUTEILHOIO MEPEeKpPbI-
THUSI CO3JJAHHBIX TeCTOB. Eciiu momMecTuTh rpad moToka ynpaBiieHHUs] BHYTPb
rpada mMoToKa MAHHBIX, BBISABSTCS MMOBTOPSIONIMECS MPOICIyphl, OONIbIICH
YacThlO0 OIpeNesieMble MOTOKaMU JaHHBIX. Eciu pacnosioxure 4acTb,
NPEJICTABISIEMYIO MOTOKAMHU JAHHBIX, BHYTPHU MOTOKA YIPaBJICHUS, TECTO-
BBII BApMAHT UCTIOJIB3YET Ipadbl MOTOKA YIPABICHUS U MTOTOKA JaHHBIX.

Cmpamecuu ynopaoouenus mapuipymoeé MOTYT YUUTBHIBATh CIOK-
HOCTh MapUIpyTa U TECTOB JIJIsl €T0 MPOBEPKHU (KOJIMUYECTBO Y3JI0B B rpade,
OIEepaTOPOB, YCIOBHBIX MEPEXOJ0B U IIUKIOB B MapIIPyTe, YaCTOCTh €ro
UCIIOJIHEHU TIpu paboueM (pyHkimonupoBanuu [1M, cioxHOCTH monyye-
HUS COOTBETCTBYIOIIUX ATAIOHHBIX JAHHBIX U Apyrue ¢gaktopsl). B mep-
BYIO OYepe/lb, 11e1ec000pa3HO MPOU3BOJAUTH MPOBEPKY OCHOBHOM TPYIIIBI
MapIIpPyTOB C SKCTPEMAJIbHBIMU 3HAYEHUSIMU UCIIOJIb3yEMOr0 KPUTEpHUs B
pejesiax PecypcoB, BBIICICHHBIX AJS TecTupoBaHus. [Ipu mmMeronuxcs
OTpaHUYCHUSIX HEKOTOPAasi YaCTh MapIIPyTOB MOXKET OKa3aThCs HE MPOBE-
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PEHHOM M XapaKTEPU3YEeT JOCTUTHYTYI0 KOPPEKTHOCTh JAHHOW MPOrpaMM-
HOI KOMITOHEHTHI IO BELIOPAHHOMY KPUTEPHIO.

YnopsjoueHue MapuipyToB MpU IUIAHUPOBAHUM TECTUPOBAHUS B
[IM Moxet 6a3upoBaThCs Ha MCIIOIBL30BAHUM B OCHOBHOM MIpeX Xapak-
mepucmuK npozpammHsix Mooysneu (KOMHOHEHMO8).

e 4Hcla y3JI0B (WU CBSI3€), ONIEPATOPOB B BBIACICHHBIX MApILIPY-
Tax WM PACYETHOM JJIMTEIbHOCTH UX peanu3anuu (ctparerus 1);

e 4YHCJa Y3JIOB — aJbTEPHATUB WIM YCJIOBHBIX MEPEXOI0B, OMpeEae-
JsoIMX (OPMUPOBAHUE KaXKAOT0 MapuipyTa (cTparerus 2);

e BEPOSTHOCTH HUCHOJIHEHUS PEATU3YEMbIX MapUIPyTOB MPU PEab-
HOM (YHKIIMOHUPOBAHUU IIPOrpaMMBl (cTparerus 3).

OTH CTpaTErnuH TECTUPOBAHUS MO3BOJSIOT COCPENOTOYUTH BHUMAHUE
pa3paboTunka Ha aHaiu3e HawmbOoiiee BaXHBIX djaeMmeHToB [IM. Ilpm
cmpamezuu 1 NepBUYHOMY TECTUPOBAHUIO MOJICKAT MAPUIPYTHI, HAMOO-
Jee IJIMHHBIE 10 YUCIy omnepaTopoB (y3i10B B rpade) U M0 BPEMEHHU HC-
noJiHeHUsl. IM COOTBETCTBYIOT OOBIYHO MapUIPyThl ¢ HAUOOIBIITUM 00be-
MOM BBIYUCJIEHUN U MpeoOpa30oBaHUN MEPEMEHHBIX. JTa CTpaTerus Ielie-
coo0Opa3Ha Mpu IJIAaHUPOBAHUU TECTUPOBAHUS MPOrPaMM, UMEIOIIUX BbI-
YUCIUTEIbHBIM XapakTep 00paOOTKM JaHHBIX MPU HEOOJBIIOM YHCIIE JIO-
IMYECKUX YCJIOBUN W MapIIPyTOB HCHOJHEHUs MporpaMm. BreiOpaHHbIE
NEPBUYHBIE MapIIPYThl HE 00S3aTENIBHO SBIISIIOTCS HAHOOJEE CIOKHBIMU
10 JIOTUKE PYHKIIMOHUPOBAHUSI.

IIpu cmpamecuu 2 npuoputTeT OTHaeTCs MaplipyTam, HauOoliee
CJIOKHBIM [0 YUCITY aHAIM3UPYEMBIX YCIOBUHN — aJIbTepHATUB. Takas cTpa-
TErvs NPEeANOYTUTENbHA MPU TECTUPOBAHUM JIOTUYECKUX MPOTPAMM C HE-
OonpIuM 00BEeMOM BbIuMciieHU. [Ipu o0enx crparerusix Ha 3aBepllaro-
I ATAlbl TECTUPOBAHUS OCTAIOTCSI MPOCTHIC MO BBIYUCICHUSIM WIIU 110
JIOTUKE UCIIOJIHEHUSI MapUIPYThI, 111 KOTOPHIX HEOOXOIUMbI OTHOCUTEIb-
HO KOPOTKHE TECThl. DTO COOTBETCTBYET TPAAUIIMOHHON CTPATEruu MHO-
rUX TECTUPOBIIMKOB MPOTpaMM MOATOTaBIMBATH BHAyajle TECThl C BO3-
MO>KHO OOJIBIIIMM OXBATOM 3JIEMEHTOB TECTUPYEMOU MPOTPAMMBI.

B tunuuHoi mporpamme Ha goit0 3% OMepatopoB 3a4acTyrO MpH-
xoautcs A0 50% BpeMeHU UCIIOIHEHHs] BCeW mporpammel. B pesynbrare
U3y4yeHus npoQuisi IporpaMMbl MOTYT OBITh BBISIBIICHBI HAau0OJIee KPUTH-
YECKUE MO JJIUTEIbHOCTH WM CaMble YacThie MapUIPYThl HCIOJHECHUS
[IM. Hcnonb3oBanue npoduis MporpamMm MO3BOJISIET CKOHIEHTPUPOBATH
ycunus pazpadotuukoB [IM Ha mpoBepke HanboJsiee aKTUBHO (D)YHKITHOHH-
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PYIOIIUX AJIEMEHTaX W BBIACIUTH C1a00 MPOBEPEHHBIC YACTH IPOIrpaMM,
KOTOPbIE€ UCITOJHSIOTCS PEJIKO.

[InaHupoBaHKE TECTUPOBAHUSA CTPYKTYPhI MPOrPAMMHBIX MOIYJICH
B 3HAUYUTEJIILHOM CTENEHU MOKET ObITh aBTOMaTHM3MPOBAHO. 3ajilaya aBTO-
MaTU3UPOBAHHBIX CUCTEM HJAAHUPOBAHUA MECMUPOBAHUA COCTOUT B BbI-
JEJICHUM MapIIPyTOB MPOTrpaMM IO OJHOMY WJIM HECKOJIbKUM KPUTEPUSIM
C TOCJEAYIOIIUM YHOPSIOUYCHUEM T10 3aJaHHOM cTpareruu. B pesynbraTe
TECTUPOBIIUK IMPOrpaMMbl aBTOMAaTH3UPOBAHO HHPOPMHUPYETCS O COCTaBE
MapIIpyTOB B MporpaMme Jyisi NPOBEICHUSI YHOPAOOUEHHO20 MeCmupo-
eéanua. Kpome Toro, eciau (pukcupoBaTh MapIIpyThl, O KOTOPHIM YK€
MPOBEJCHO TECTUPOBAHUE, TO WX MOKHO aBTOMATHUYECKHU HCKIIOYaTh M3
MH(MOPMUPOBAHUS U BbIJJaBaTh HA PETUCTPALIMIO TOJBKO FPYMIy MapIipy-
TOB, IIOJIJICKAIIMX ITEPBOOUYEPETHON ITPOBEPKE. DTHU K€ JJAHHBIE MOTYT HC-
MOJIb30BAThCS JJIsI aBTOMATHYECKOTO pacyeTa MOJHOTHI MPOBEPKU U IS
OIICHKHM JIOCTUTHYTOM KOPPEKTHOCTH MPOrpaMMbl MO KaXKAOMY W3 KpHUTeE-
pUeB BbIOOpA MapIIPyTOB.

[Ipy aHanmm3e CIOKHOCTH TECTHUPOBAHUS MEKMOJIYIbHBIX CBS3EH 110
yIPaBJICHUIO U 10 MH(MOpPMAIUU CJIEAYET YUYUTHIBaTh, YTO TECTHUPOBAHUE
KaXJ 10 MH(POPMAIIMOHHONW CBSI3M OOBIYHO HEOOXOJMMO IPH HECKOJbKHX
3HAYCHUSX KaXKJIOW MEPEMEHHOMN, YTO COOTBETCTBEHHO YBEJIMYMBACT 3a-
TpaTbl. OllEHKAa OTHOCUTEIBHOM CJIOKHOCTH TECTHPOBAHUS TPYIIT MPO-
rpaMM CIOCOOCTBYET MPaBUJIBHOMY pPacIpeleieHUI0 PecypcoB (MalluH-
HOT'O BPEMEHHM, Tpy/a CHEIUAIUCTOB U T.J.), BBIICISIEMbIX HA TECTUPOBA-
HUE TPyNI KOMIIOHEHTOB pa3HoOU ciiokHOCTU. Kpome Toro, Takue OIeHKU
CTUMYJIUPYIOT Oosiee mojiHoe TecTupoBanue [IM, Tak kak oOHapyXeHHE U
JOKaU3alusl KakI0W OIMIMOKKA B TpyIMIie MporpaMM Ha MOPSJIOK JOPOXKeE,
YeM B aBTOHOMHOM MOJYJIE.

CJ10KHOCTHh TECTUPOBAHUS ALMUKIMYECKHUX MPOrPAMMHBIX
MOJaYyJIeH

Croscnocms npozpammel ONpeNEseTCs] YUCIOM B3aUMO/JICUCTBYIO-
WX DJIEMEHTOB — Y3JIOB, YHACIIOM CBSI3€H MEXIY y3JIaMHU U CJIOKHOCTBIO UX
B3auMozeicTBus. [Ipy GyHKIIMOHMPOBAHUHU MPOTPAMMBI pa3HOOOpa3ue ee
MOBEJICHUSI U Pa3HOOOpa3ue BXOAHBIX U PE3YJIbTUPYIOIIUX JTaHHBIX B 3HA-
YUTEJIbHOW CTENIEHU ONPEJCSIOTCA HAOOpOM nymeil — Mapuipymos, 1o
KOTOPBIM MCIIOJHAETCS TporpaMma. OJKCIEPUMEHTAJIbHO YCTaHOBIICHO,
YTO CJOXXHOCTh (TPYJOEMKOCTh) TECTUPOBAHMS MPOTPAMMHOTO MOIYJIsS
3aBUCHUT HE CTOJIbKO OT pa3Mepa TeKCTa MPOrpamMMbl (YUCIa ONepaTopoB,
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y37I0B WM CBsI3el TpadoB), CKOJBKO OT YMCJA OTIEIbHBIX MyTEH €€ HcC-
MOJIHEHUS, CYLIECTBYIOIIMX B Mporpamme. Bce MapuipyTbl MCIOJHEHUS
porpaMMbl MOJIYJIE M BO3MOXKHOM OOpPaOOTKH JaHHBIX JIOJKHBI OBITh
MPOBEPEHBI MPU CO3JAHUHM MPOTPAMMBI U TEM CaAMbIM ONPEACIISIIOT CIOK-
HOCTB €€ MOJIHOTO TeCTUpOBaHuA (cM. puc. 2.1) .

Beillie oTMedasnioch, Y4TO MapUIPyThl HCHOJHEHHUSI MPOrpaMMHOTO
MOJYJISI MOXHO Pa3feinuTh Ha 06a 6uda: MapUIpyThbl MPUHSATHS JIOTHYE-
CKMX pCIIeHUNH U mpeoOpa3oBaHUsl JIOTMUYECKUX MNEPEMEHHBIX (IMMOTOKHU
yIOpaBJICHUS]) U MaApPUIPYThl HUCIOIHEHUS] MPEUMYIIIECTBEHHO BBIUMCIIU-
TEJILHOM 4YacTH TporpaMMbl U MpPeoOpa3oBaHUsA MEPEMEHHBIX (ITOTOKU
naHHbIX). Ilepevtit 6ud mapupymog sBISICTCA pe3yabTaToOM (YHKITMOHU-
POBaHUSI CXE€M MPUHATHUSL PEUICHUN U MpeoOpa3oBaHUs JOTHUECKUX TMepe-
MEHHBIX. [[JI1 JIOTMYECKUX MEPEMEHHBIX OTCYTCTBYET CHJIbHAS KOpPPEIs-
IIMOHHAS CBS3b MEXKIY COCECTHUMHU 3HAYCHUSIMU, U KaXJ0€ H3MCHECHHUE
MEPEMEHHON MOKET ONPENEIISITh pa3Hble 00JIACTH MPOCTPAHCTBA PE3YJIIb-
TUPYIOITUX 3HAYCHUI Ha BBIXOJE MporpaMMbl. Takoe mpeoOpa3oBaHuUE Te-
PEMEHHBIX 00eCTIeUMBAETCSl AJITOPUTMAMHU CO CII0KHOM JIOTUUECKON CTpy-
KYpOM, COEpKAILIECH PsiJl HPOBEPOK JIOTUYECKUX YCIIOBUN, LIUKIIOB IS T10-
UCKA M CEJIEKIIMM TEPEMEHHBIX, a TaKXKe JIOTUYECKHE MpeoOpazoBaHUs
nepeMeHHbIX. B pe3ynbrate B mporpamMme o0pa3zyercsi MHOXKECTBO Y3JI0B
& MapuipyToB 0OO0paOOTKM HMCXOJHBIX JIaHHBIX, KOTOPbBIE OMPEACIISIOT
CJIOKHOCTBh CTPYKTYpBI MporpaMMbl. B psnie ciydaeB moATBEpKIEHA J10OC-
TaTOYHO BBICOKAsl aJI€KBAaTHOCTh HMCIIOJIL30BAHUS HOMIOKA YNPAGIEHUA U
CTPYKTYPHOM CJIOKHOCTH MPOTpaMM JJIsl OUEeHKU MPYOO0EeMKOCHU mec-
MUposanus uiu 6epPOAMHOCHMU HE BBISBICHHBIX ONIMOOK M 3aTparT Ha
pa3pabOTKy MPOTpaMMHBIX MOJyJiei B 1ieioM. CII0)KHOCTh TECTUPOBAHUS
MOTOKOB YIMPABJIEHUSI B MPOTPAMMHBIX MOJYJISIX MOKHO OIIEHHUBATh IO
YUCITy MapuipyToB — My , HEOOXOAUMBIX ISl UX MPOBEPKH, UK OoJee Mo
CyMMAapHOMY YHUCY yCIOBUU — & (Y3710B B rpade), KOTOpble HEOOXOAUMO
3a7aTh B TECTax JJIA MPOXOXKJCHUS MPU TECTUPOBAHUM BCEX MapIIPyTOB
onpeaeneHHoM k-1 mporpaMmsl:

M
& =2 & , (1)
=1
rae & — 4MCiIO0 YCIOBUM-TIPEIUKATOB, ONPEALSISIONINX 1-i MapIIpyT.

Mapuwipymul 6mopo2o éuda 0OLIYHO JIOTUUECKH KOpOUY€, YEM MEPBO-
ro, ¥ MpeAHa3HaueHbl JIJIs1 MPeoOpa30BaHMs BEJIMUKH, SIBISIOIMIMXCS 3a4ac-
TYI0 pe3yJibTaTaMH HU3MEPEHHUS HEKOTOPHIX (U3UUECKUX XAPAKTEPUCTHUK
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(nomok oanmnwvix). Takue NepeMEeHHbIE MOTYT OBITh CBA3aHbl YCJIOBUSMH
TJIaJKOCTH, T.€. YCIOBHUSIMH MAJIBIX U3MEHEHUW NMPOU3BOJHBIX 3TUX IIEpe-
MEHHBIX IO BpEMEHU WJIA MO JAPYTrUM mapamerpam. [Ipu olieHKe CIIOXKHO-
CTHU BBIUUCIHUTENBHBIX MApUIPYTOB NPOTpaMM HEOOXOJAUM YYET 4Yucia
ONIEPaH/IOB, YYACTBYIOIINX B BBIYUCICHUAX. KpoMme TOTrOo, NCXOIHBIE U pe-
3YJIbTUPYIOIIUE TAHHBIC IPU TECTUPOBAHUHU JNOJLKHBI TPUHUMATH HECKOJIb-
KO 3HaueHui. Bo BceM uana3oHe UCXOAHBIX IEPEMEHHBIX CIEAYET BhIOU-
paTh HECKOJIBKO XapaKTEPHBIX TOYEK (MIPEAEIbHbIC 3HAYCHUSI U HECKOIBKO
MPOMEXYTOYHBIX), MPU KOTOPHIX MpOBepsAeTCs Mporpamma. B ocoObix
TOYKAaX 3HAYCHUN M COYETAHHUM MEPEMEHHBIX U B TOUKAX pa3pbiBa (PyHK-
IIMM HEOOXOJAMMO TUTAaHUPOBAThH JIOMOJHUTEIbHBIE TTPOBEPKU. TakuM 00-
pazom, CJIOKHOCTh NPOBEPKU k-ro mporpaMMHOT0 MOAyJst — &, OyAeT omn-
PEIENSTHCS YUCIOM MapIIPyTOB — My HCITOTHEHUSI TPOrPaMMbl U YUCIIOM
oOpabaTbIBa€MbIX OTEPAHIOB — /; Ha KaXXJIO0M 1 MapuipyTe, YMHOKEHHOM
Ha YMCJIO 3HAYEHUH — Vj; N7 KaXKJOM MCXOJHOM j-ii BENMYMHBI HA 3TOM
MapIIPYTE:

Mk li

C=2E1 X v . (2)
=1 j=1

Pacuer moka3zaresns CiI0KHOCTH TECTUPOBAHUS MPOrPAMMHOTO MOJYJIS MO
TaKOW CXEME MMEET 3HAUUTEIIbHYI0 HEONPEIEICHHOCTh U3-3a BBIOOpA YnC-
J1a 3HAYCHUI NIEPEMEHHBIX U KOHCTAHT — Vi (B OCHOBHOM OCOOBIX TOYEK U
BEJIMYMH) TPU BAPbUPOBAHUM HCXOIHBIX M IMPOMEKYTOUYHBIX 3HAUYCHUU
nomoka oannwpix. B TO ke Bpems J0JI1 BBIYUCIUTEIbHON YaCTH BO MHOTHX
CJIOKHBIX KOMIIJIEKCAaX MPOrpaMM ynpaeieHus u oopadoomku ungopma-
Yuu OTHOCUTENBHO HEBeNMKa. Ee MOXKHO OIIEHUTh U3 TOTO, YTO OpUEHmU-
POBOUHOE YUCIO0 YMHOXEHUN U JIEJICHUH B TaKUX IpOrpaMMax B CyMMeE
cocTaBisieT 00b14yHO 1 — 3%, a oOuiee yucio apudmMeTudeckux omneparui
He nipeBbimaeT 10% . [ToaTomy Huke OoJiblliee BHUMAHUE yIEJICHO aHAJIU-
3y CTPYKTYpPHOTO TECTUPOBAHUSI MOMYJEH YHOPABJISIONIUX KOMIUJIEKCOB
IpOrpamM.

CmpykmypHuas cioxicHocms npoZpammHo20 MoO0yaa MOXKET ObITh
paccurTaHa Mo 4YUCIy MapuipyToB B Imporpamme — My U CI0KHOCTH Kax-
JI0TO 1-ro MapuipyTa — ;. OTH MOKa3aTeIu B COBOKYIMHOCTH ONPECISIOT
MUHUMAJIBHYIO CJIO0KHOCTh TE€CTOB — & JIJIsl POBEPKU CTPYKTYPHI MPO-
rpaMMHOro Moayis (1), a, ciemoBaTenbHO, TPYIOEMKOCTh €TI0 TECTUPO-
BaHMs M BEPOSITHOCThH MPOITyCKa OMUOKHU B mporpaMmme. Brinenenue map-
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IIPYTOB MCIOJIHEHHUS MPOTPaMMbl, MUHUMAJIBHO HEOOXOAUMBIX JII €€
IIPOBEPKHU, U OLICHKA CTPYKTYPHOU CIO0KHOCTU MOKET OCYILECTBIATHCS T10
paznuuHbIM KputepusiM. [Ipu 3Tom popmupoBaHUe MapHIPyTOB 3aBUCHUT
HE TOJILKO OT CTPYKTYPBI IPOTPAMMBI, HO U OT 3HAYCHUU ITEPEMEHHBIX, HA
pa3IMYHBIX 3Tanax o0pabOTKU. 3aTpaThl HA TECTUPOBAHUE KaXKOTO MOJTY-
Ji1 OPUEHTUPOBOYHO IPAMO MPOMOPLUOHATIBHBI CI0XKHOCTH, KOTOpas 3a-
BHUCUT OT €r0 CTPYKTYphI U 00beMa BeruucieHuil. [Ipu tectupoBanuu k-ro
MPOTPaMMHOI0 MOJYJIs HEOOXOIUMO 3aJaTh U MPOAHAIU3UPOBATH YUCIIO
3HAYECHUU ITApaMETPOB TECTOB:

M /i

=2 (vt . (3)
i=1 j=1

CymMmapHabie 3aTpaTbl Ha TecTupoBaHue moxayssi Cy mponopruyuOHAIBHBL
3HAYCHUIO €r0 CI0KHOCTH U OPUEHTUPOBOYHO MOKHO OIPEIECIUTH BbIPA-
KECHUEM:
My
Ci=cXZ Ev;i +&). (4)
=1 j=1

3HaueHUE MHOXHUTENS TPYIOEMKOCTH TECTUPOBAHUS MapIIpyTa — € 3aBU-
CUT OT CTEIICHH aBTOMAaTH3aIlM{ IIpollecca TECTUPOBAHUS W TEHEpAIuu
TEeCTOB. B BBICOKOABTOMATHU3MPOBAHHBIX CHUCTEMaX TECTUPOBAHUS COKpa-
IIAFOTCS 3aTPAThl PyYHOTO TPyAa Ha MOJATOTOBKY M aHAJIN3 TECTOBBIX JaH-
HBIX, OJIHAKO YBEJIMYMBAIOTCS 3aTpaThl Ha MAaIIMHHOE BpeMsl, HEOOXOIH-
MO€ JIJIsl TeHEepallid TeCTOB M JJIi aBTOMaTUYECKON 00paboTKH pe3yibTa-
TOB TECTUPOBaHUs. B 3aBUCUMOCTH OT 3TUX (HaKTOPOB 3HAUCHUS KOIPhu-
IIMEHTa — ¢ MOTYT Pa3InyaThCs B HECKOJIBKO pa3, U MX CICAYET DKCIICPHU-
MEHTAJILHO OTPEACIIATh IS KaXI0W CUCTEMbl aBTOMATHU3aI[UU TECTUPOBA-
HUSL.

Jlst onipesieieHus CyMMapHBIX 3aTpaT Ha TECTUPOBAHUE MO He-
00x0/IMMa OIICHKa BEPOSTHOCTU MPOMYCKa OIIMOKUA B MOJYJIE, T.€. JOCTH-
raeMoro KauecTBa TECTHPOBAHUS MPU MPHUHITOM KpPUTEpUH BhIOOpa Map-
IIPYTOB UCTIOJHEHHSI TPOrpaMMBbl U YHCIIa 3HAYSHUH Ka)KI0M TTepeMEeHHON
JUTsl BEIOpaHHOTO MapiipyTa. OOBIYHO YCTaHABIMBAIOTCS HEKOTOPBIC Mpa-
BUJIa BBIJCIICHUS MapIIpyTOB M BapbUPOBAHHS TEPEMEHHBIX, TapaHTH-
pYIOIHEe JOCTaTOYHO TTyOOKOE TECTHPOBAHHUE MOIYJICH MPH JTOCTYIHBIX
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OTpaHUYEHHBIX pecypcax. DTH MpaBUIa MOKHO BBIOMPATH 3MIUPUYECKU
MO ONBITY AHAJIOTMYHBIX Pa3pabOTOK M CTaHJIAPTU3UPOBAThH IJIsl OINpese-
JIEHHOTO MPENPHUATHS WIHM MTPOEKTa. Takoe BBIICICHUE MapIIPYTOB TPY/I-
HO (popManu3oBaTh, 1 OHO MOKET MPEACTABIATHCS WU3JIHIIHE TPYIOEMKUM
IUISl OLIEHKM ITOKA3aTeNen CII0KHOCTH TeCTUpOBaHus mporpamm. [lostomy,
3a4acCTyl0, HCIOJB3YIOTCS MPOCThIE KPUTEPHUM BBIACICHUS MaplIPyTOB,
YUYUTBHIBAIOIIME TOJBKO IMOTOKH YNPABJIEHUS U CTPYKTYPHBIE XAPAKTEPU-
CTHUKHU IIPOTPAMMHBIX MOZYJIEHM, & CJIOKHBIC BBIYHUCIUTEIBHBIE JJIEMEHTHI
IPOTrpaMMHBIX MOJYJIEW BBIAEISAIOTCS B MOATpadbl U TECTUPYIOTCS aBTO-
HOMHO.

CJ105KHOCTD TCCTUPOBAHUS Monyneﬁ, coacpKammnx MUKJIbI

Hanuyue nuMKiIoB B IporpaMMe CIIOCOOHO Pe3KO YBEIUYHBATh CIOXK-
HOCTh (M TPYJOEMKOCTh) UX TecTupoBaHud. [loaHOE TecTUpOBaHUE JTOIK-
HO OXBAaThIBaTh MPOBEPKY KAKJIOT0 MapIIpyTa B IIUKIIEC IIPU BCEX BO3MOXK-
HBIX UTEpalUsIX IUKJIA U MPU BCEX COUYETAHUAX LMKIOB C MapuipyTamu
alMKJINYECKOW yacTu mporpammbl. [Ipu Bo3pacTanuu J1r060r0 U3 COMHO-
KUTEJIeW (Yuciaa HE3aBUCUMBIX AlMKINYECKUX MapIIpyTOB, TPOXOSIINX
yepe3 [UKJI, Yucia BHYTPEHHUX MaplIpyTOB TeJla MKJIA WM YHUCIa €ro
UTEpalrii) MPONOPIMOHATIBHO PACTET UX MPOU3BEACHUE, A, CIEA0BATEIb-
HO, ¥ CJIOXHOCTh TeCTHUpoBaHUs. [loaTOMYy umcueprbiBaroiee TECTUPOBa-
HUE PEATbHBIX CJIOKHBIX MPOrpaMM C HUKIAMH MPAKTUYECKH HEBO3MOKHO
(cm. puc. 2.1).

B kadecTBe KpUTEpHUEB MPHU OILCHUBAHUU CIIOKHOCTU TECTUPOBAHUS
CTPYKTYpPHBI MPOrpaMMBbl C IIUKJIAMUA MOYKHO UCIIOJIb30BaTh JIBa BBIIIE MO/I-
POOHO OMMCAHHBIX KPUTEPHUSI: YUCIO MAPIIPYTOB M, BBIACISIEMBIX MO KPH-
tepusiM f; i f, ; cyMMapHyI0 CIO)KHOCTh TECTUPOBAHUS & , T.€. CyMMap-
HOE YHUCJIO y3JIOB BETBJICHUS HA BCEX BBIIACIEHHBIX MApIIPyTax, COOTBET-
CTBYIOILIEE YMCIYy YCJIOBUH, KOTOPOE HEOOXOAUMO 3aJaTh B TECTax MpHU
BbIOpaHHOM KputTepun f| unu f,. B nuHamMuke peanbHOr0 HCIOJHEHUS
MPOCTEUIIIETO UKIAa MEXKYy €ro UTEepalHsiMi MOTYT CYILIECTBOBAThH 3aBU-
CUMOCTH, TI0 KpalHENW MEpE, TPEX BUJIOB:

e Ha Pa3HBIX UTEpPALMAX IIUKJIA UCHOJHIIOTCS HE3aBUCUMO BCE BO3-
MOYHBIE MAPILIPYThl BHYTPEHHETO TEJA [IUKJIA;

e Ha BCEX UTEpAlMAX LUKJIA UCTIOJHIETCA OOUH U TOT K€ MAPLIPYT
TeJa UKJIA WM HEKOTOpask ONpeIeSICHHAs UX MMOCIEA0BATEIbHOCTD;
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e HAa pPa3HBIX UTEpALMAX IUKIA B CUJIYy HAIUYUS CEMAaHTUUYECKUX
CBSI3€M HCTIOJIHAETCS MOJIMHOKECTBO PEATN3YEMBIX MAapIIPYTOB TENA LIHK-
J1a, 3aBUCSIIEE OT JAHHBIX WJIM OT HOMEpPa UTEPAIIUH.

[Ipu nepeoii 3aeucumocmu, KoTopas BCTpedaeTcs Hanboyee peaKo,
BO3HUKAET HEOOXOJMMOCTh B IMOJHOM Tepedope BCeX BHYTPEHHHX Map-
HIPYTOB Teja IUKJIa B COYETAHUU C ONMPEJCICHHBIM YHUCIOM UTepainuii. B
ATOM CIIydae CJI0KHOCTh TECTUPOBAHUS ITUKIIA OTMPENEIIAECTCS cpasy 000u-
MU TIapaMeTpaMu: YUCJIOM MapUIpyTOB TeJa IUKJIAa U YUCIIOM UTEpaluil, u
NPUOINAKACTCS K CIIOKHOCTH UCUEPIIBIBAIOIIET0 TecTUupoBanus. [Ipu emo-
POl 3aeucumocmu YUCIO MAPIIPYTOB B TEJI€ IMKJIA MPAKTUYECKU HE
BJIUSIET HA CJOXKHOCThH HMKJA. OmpeaesstonuM CTaHOBUTCS KOJIMYECTBO
uTepalnii, HeOOXOUMBIX JJIsi TECTUPOBAHUS BBIUUCICHUN B TeEJ€ LMKJA
(Hanpumep, ¢ ydyeroM Tpebyemoil Tounoctu). [Ipu mpemoveit, nanbomnee
pacpoCTPAHEHHON 3aBUCUMOCTH, OMPEACIISIONIMM TIPH OIEHKE CJI0KHO-
CTU TECTUPOBAHMUS SIBJSCTCS HE YMCJIO UTEPALMM 1IUKJIA, & YUCIIO MapIIpy-
TOB TeJsa KA. [IpocTeliire OleHKN CI0KHOCTU [IUKIINYECKUX CTPYKTYP
1[€7IeCO00Pa3HO MPOBOJUTH B MPEIAINOIOKEHUHU, UYTO MOPSAIOK peaau3aiuu
MapuIpyTOB TeJja IUKJIa HEe 3aBUCUT OT HOMEepa utepauuu. B aTtom ciyyae
IIPU OLICHKE CIIOKHOCTHU LUKINYECKUX CTPYKTYP KOHCTPYKTHMBHBIM SIBIISI-
€TCs MOJX0]1 C TTO3UIIUK BBIOOpAa MUHUMAJILHO HEOOXOIMMOTO YKCIIa Mpo-
BEPOK UTEPALAN LIUKJIIOB.

JInsl OUEHKH CAOHCHOCHU CHPYKMYPHO20 MECMUPOBAHUA JIOTHYC-
CKHMX IIPOTPaMM € IIPOCTEHIITUMH IUKIAMHU 11€J1eCO00pa3HO YTOUHUTh KPH-
Tepun nposepku cioxkHoctH f) u f, . [To kputepuro f; anuknnyeckas 4yactb
IPOrpaMMbl ITOKPBIBAETCSA MUHUMAJIbHBIM YUCIOM MApPLIPYTOB, B KOTOPHIE
BXOJST MapUIPyThl, IPOXOJIAIINE Yepe3 [UKII, pa3MbIKAIOIIUE €ro U o0pa-
3YIOIIMEe MUHUMAJIBHOE MOKPBITHE Tena 1ukiIa. Kpome Toro, K moKpbITHIO
N00aBJISIETCS MApUIPYT, COACPKAIMNA 3aMBIKAIOIIYIO AYTY KA.

ITo xputeputo f, anukIMyeckas 4acTh MpOrpaMMbl MPOBEPSIETCA KOJIH-
YECTBOM TECTOB, PABHBIM IIMKJIOMATUYECKON CJIOKHOCTH AIMKIMYECKON
yacTu mporpaMmmel. [Ipr 3TOM K KaKJIOMy TakOMY MapuIpyTy MPUCOEIN-
HSIOTCS BCE MPUMBIKAIOINIME K HEMY HUKIBL. [IpoBepka Kaxkaoro Hukia
OCYILIECTBIISICTCS OJHUM MAapIIPYTOM, COJEPKAIIUM CTOJIBKO WTEpALUH,
KaKOBa IHUKJIOMATHYECKas CJI0KHOCTh TeJa LUKJIA, a TEJIO LHUKIA MOKPbI-
BACTCS JUHEWHO HE3aBUCUMBIMU MapIIPyTaMH.

[Ipu Takux oleHKaX OMpeACSIOMUMU (aKTOpAMHU SIBJISFOTCS TTOJTHO-
Ta MPOBEPKHU TeNa LUKJIA, YCIOBUW €ro 3aMbIKaHUs W pa3Mbikanud. [Ipu
ATUX KPUTEPHUSX CIOKHOCTH IMKJIa HauOojee MPOCTO OIEHUTh, MPEJICTa-
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BHUB €r0 3KBHBAJICHTHBIM allUKIWYEeCKUM moarpadom (moarpacdamu). Ha-
npumMep, Ipu KpuTepuu fr SKBUBAIICHTHBIM LUKy C OJJTHOM TOYKOM BXOJ1a U
OJIHOM TOYKOW BBIXOJla OyAeT JMHEHHbIA noarpad, coiepkamniui mocie-
JOBaTEJIbHO COEIMHEHHBIE BCE JIMHEWHO HE3aBUCHMbIE MapUIPYTHI TeEla
[[MKJIa, CBSA3BIBAIOIIME €0 TOYKY BXOJa C TOYKOM BbIX0OJa. Takoil 3KBHBa-
JICHTHBIA alMKINYECKUU moarpad mAo0aBisieTcsl K KaKJIOMy MapuipyTy B
MOKPBITUU AITUKINYECKON YacTh rpada no kpurepuro f,.

DKBUBAJIEHTHON LUKy C OJJHOW TOYKOM BXOJla U OJHOW TOYKOM BBI-
xo/a npu kputepuu f; OyAeT COBOKYITHOCTh BHYTPEHHUX MapIIPYTOB, CO-
CAUHAIONIMX TOYKMA BXOJIa W BBIXOJAa M MOKPBHIBAIOIIUX TEJIO ILHKIA IO
ATOMY KPHUTEPHIO, a TAKKE MaPIIPYT, MPEICTABISIONINNA COO0M OOHY UTE-
paluIo NUKIa, COCTOSIIIYIO U3 €r0 3aMBIKAIOIICH Jyrd U MaplIpyTa u3 Io-
KpbITUs Tena 1ukia. COBOKYMHOCTh 3TUX MAapIIPyTOB, OOhEIUHEHHAS B
aruKIMdeckuii rpad ¢ obIiei Toukoi BXoja, OyJAeT B ATOM Clydac dKBU-
BaJICHTHBIM rpadoM i Bcero 1ukia. OIHAKO B 3TOM CiIydae K KaXxaoMy
U3 MapIIpyTOB B MOKPHITUM AIMKIWYECKON YacTu rpada mporpaMmbl 1o
kputeputo f; g100aBisieTCsl TONBKO OJUH MapUIPyT U3 YacTH SKBUBAJICHT-
HOTO aIlUKJIMYECKOro rpada.

B kauecTBe npumepa npeononoxcum, 4TO 4YHUCIO MapuIpyTOB B
AUUKIMYECKOW YacTu mporpaMMmbl paBHO M; . Torga moiaHoe MHOXKECTBO
MapLIPYTOB COCTOUT M3 MOJHOM COBOKYIIHOCTH BCEX MapuipyTtoB M; B
AIMKIINYECKOM YacCTU MPOrpaMMbl U TPYIIbI MAPLIPYTOB Tena LUKIa M, ,
B KOTOpPOM K Kaxjaomy mapuipyTy M; npucoeauHeHo 1.2... urepanuu
(BUTKA) IUKJA, IPUYEM Ha Ka)J0W WTepallu BBIMOJHSIETCSA, MO0 KpaHel
Mepe, OAMH W3 BHYTPEHHHMX MapuipyToB M, Ttena mukia. s rpada,
UMEIOIIETO OJMH IMKJ, TPeOYIOIIEero MCIOJHEHUS MSATH uTepanui (BUT-
KOB) C TpeMs BHYTPEHHHMH MapLIpyTamH, a Takxke conaepxamero 10
AUMKINYECKUX MapUIpyTOB, MPOXOISIINX YEPe3 UK, CYMMapHOE YHUCIIO
MapLIPYTOB IS TIOJHOTO TecTHpoBanus pasHo M = (3x5)10 = 150. Ta-
KO€ YMCJIO TECTOB TPYJIHO pEau30BaTh MPAKTUYECKU U MPUXOIUTCS U3
HUX BBIOMpaTh HEOOJBIIOE AOCTYIIHOE YHCIO TECTOB, JIOMYCKas BO3MOXK-
HbIE€ 1€(PEKTHI B HE MOJHOCTHIO MPOBEPEHHON YaCTH TPOTPaMMBI.

J171s1 npumepa BHIABICHUS TUMIOBBIX CTPYKTYP MPOTPAMM C IIUKJIaMU
MPOAHAIM3UPOBAHBI 66 TPOrpaMMHBIX MOJIyJeH, (PYHKIMOHUPYIOIIUX B
pealbHBIX CUCTEMaxX yIpaBieHUs. AHaIW3 3TOW BHIOOPKHU MOKa3all, YTO B
HUX OTCYTCTBYIOT LUKJIBI C UACIOM BBIXOJ0B OOJbIIE 3, @ YUCIIO LIUKIIOB C
TpeMs BhIXoAaMu coctaBisieT MeHee 10% ot ux oOmiero umcna. Yucmio
BJIOKEHHBIX JIPYT B JIpyra LUKIIOB B CpeaHEM paBHO ~ 2,2. CpenHee yuc-
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JI0 BBIXOJOB M3 IIMKJIA COCTaBsIET ~1,4, cpeaHee Yrucio onepaTopoB BETB-
JIEHUS B Teye 1ukia ~ 4. [[pakTH4ecku He BCTPEYAKOTCS CIOKHBIE 3aller-
JSFOIIUECS UKIBI, T.€. [UKJIbI, UMEIONIUE OOIIHUE YacTU, HO HE BIIOYKECH-
HBIE MOJIHOCTBIO PYT B Jpyra. Takue IUKIbI 0OCOOEHHO TPYIHO TECTUPO-
BaTh, B MIEPBYIO OYEPEAb, B CHIIy HEOIPEICICHHOCTH 3HAYEHUN MEPEMEH-
HBIX, BJIMSIONIMX Ha YCJIOBHS 3aMbIKaHUs (pa3MbikaHus) nukia. Ipume-
HeHue 3aUenIAIWUXCA WUKI06 TIPU CO3aHUH PEATBHBIX MPOrpamMM, Kak
MIPABUIIO, 3anpeuiarom B METOIUKAX MPOEKTUPOBaHUs. B pealbHbIX mpo-
rpaMMHBIX MOJYJISIX HauOOJee 4acTO BCTPEUAIOTCS MPOCTEHIITUE 00UHOY-
Hble YUKIbl C HEOOJBIIUM YUCTOM (~ 2 — 5) BETBJICHUM B TeJE IMKIA U
OJIHUM BBIXOJIOM.

s KaXa0ro peaan3yeMoro MapiipyTra MOXKET ObITh HEOOXOIUMOit
MpPOBEpPKa MPU HECKOJIbKUX MPOXOKIACHUSAX LHUKIOB M HECKOJIBKHX 3HAUe-
HUSAX KaxJ0il oOpabarbiBaeMoil mepeMeHHOl. OCOOEHHO Ba)KHO MPOBE-
PATH LMKJIBI C YCIOBHBIM BBIXOJOM Ha OJHOM — JBYX, IPOMEXKYTOUYHBIX, a
TaKX€ HA MAaKCUMAJIbHOM M MUHUMAJIbHOM BUTKAaX HUCIIOJHEHHUS IUKJIOB.
B pesynbrate mokazaTeiab CIOKHOCTH, YUCIO HEOOXOJAUMBIX TECTOB U
JUTATEIILHOCTH TPOBEPKU COOTBETCTBEHHO BO3PACTAIOT.

Pa3zHooOpa3ue peanbHbIX MUKIMYECKUX CTPYKTYp B Mporpammax
CUJILHO YCJIOKHSIET UX aHAJIU3 U MOJIYyYECHHUE JOCTATOYHO OOIIMX XapaKTe-
PUCTUK CIIO)KHOCTH W JOCTHUTAEMOW KOPPEKTHOCTH TECTUpPOBaHWSA. Jliid
00O0OIICHHBIX OIEHOK HEOOXOJIUMO B KOHKPETHBIX MPOEKTAaX BbBIJEICHUE
KJIACCOB THUIIOBBIX CTPYKTYp COUYETAHUS NUKIWYECKUX U AIUKIMYECKUX
yacted nporpamMm. IIpy nmpUMEHEHHH BIIOKEHHBIX LHUKIOB CO CJIO0XHOU
CTPYKTYpOH M C OOJIBIIUM YHUCJIOM BETBJICHUU B TEJE LMKJIA CIOXKHOCTh
TECTUPOBAHUS PE3KO BO3PACTAET U BEIMKA BEPOATHOCTh COXPAHCHUS B
nporpamMme He OOHapy>KEeHHBIX edeKkToB U omnbok. [TorToMy B mpoiiecce
POCKTUPOBAHUS MPOTPAMMHBIX MOJYJIE HEOOXOAUMO B MAKCUMATbHOU
CMeneHu ynpouwiams YUKIUYEeCcKUue KOMHOHEHmbl B CTPYKTYpE, 3anpe-
uwiamsp 3aUCTUSIIONINECS, BIIOKEHHBIC W CI0KHBIC CTPYKTYpPBI TEJIa IIUKIIA,
KOTOPBIE BO MHOTHX CIIy4asiX HNPH TECTUPOBAHUH OMPEAENSIOT JOCTUTAE-
MY KOPPEKTHOCTh MPOTPAMMHBIX MOJTYJICH.

Beilie BHMMaHME aKIEHTUPOBAIOCHh HA CIOXHOCTh TECTUPOBAHHS
ABTOHOMHBIX MPOrpaMMHBIX MoayJien. [lpu mecmuposanuu mooynei ¢
cocmase KOMNOHEHM 08 HEOOXOAUMO YUUTHIBaTh UX COOCTBEHHYIO CJIOXK-
HOCTb U MEXMOJYJBHBIX CBSI3€H MO YHPaBICHHUIO M MO HWH(OpMaIuu.
Kaxnapiii MOIysib, IPOTECTUPOBAHHBIA ABTOHOMHO, JOJKEH IIPOWUTH JO-
MOJHUTEILHOE TECTUPOBAHME TIOCIIC BKJIIOUYECHUS B TPYIITY MPOrpaMM U B
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COCTaBE€ TPYIIbL. 3aTpaThl HA TECTUPOBAHUE MOJIYJEH B COCTABE TPYIIIIbI
IpOorpaMM JOJDKHBI YUYUTHIBATH OTHOCUTEIIBHBIE CyMMAapHBIEC 3aTpaThl Ha
TECTUPOBAHUE BIIUSIHUS B3aUMOJICUCTBUS B TPYNIEe BCEX BXOIANIUX MOIY-
ae ¢ koagduinrentoM dy <1, 3aBUCSIITUM OT MOJHOTHI M KauecTBa pealiu-
30BaHHOM aBTOHOMHOM TMpoBepku k-ro moayns. Eciu Moaynu aBTOHOMHO
MPEBAPUTEIILHO HE TECTUPOBAINUCH (HAIIPUMED, MPU HUCXOJISAIIEM TECTHU-
poBaHun), To di =1 U 3aTpaThl Ha TECTUPOBAHUE KAHCOO020 MOOYJIA BOUTYT
B 3aTpaThl TP TECTUPOBAHUU TPYIIIBI TPOTPAMM B HOJIHOM 00beme. 11pu
TIIATEIbHOM aBTOHOMHOM TE€CTUPOBAHUM KaXKJOTO MOJYJS MOXKHO IMOJia-
rath dg ~ 0,1 — 0,01, T.e. B rpynme MoayJieid HeoOXoauMas TPYyJ0EMKOCTh
Ha €r0 TECTUPOBAHUE MOXKET COCTABJISATH TOJBKO HECKOJIBKO MPOILIEHTOB. B
pesyabTare 3arparhbl Crp,y, Ha TecTHpoBaHue H Monyneii ¢ yuyeTom Tpyio-
€MKOCTH T€CTUPOBAHUSI KaXKI0T0 MOJyJis (4) B cOCTaBe rpyNIibl TPOrpaMm
MOTYT COCTaBJIATH:

H M, [
Crpynn :decz (Zvi +§i) (5)
k=1 i=1j=1

IIpu ananmu3e CIOKHOCTH TECTUPOBAHUSA MEXKMOIYJIBHBIX CBS3EH IO
YIPaBJICHUIO U 10 MHOOpPMAIUU CIEAYET YUYHUTHIBaTh, YTO TECTHUPOBAHHUE
KaX10M HHPOPMAIMOHHON CBSI3U MOXKET ObITh HEOOXOIUMO TTPU HECKOJIb-
KUX 3HAYCHUSIX KKIOW MEPEMEHHOM, YTO COOTBETCTBEHHO YBEJIMYHBAET
3aTpatbl. OLIEHKHM OTHOCUTEJIBHON CJI0KHOCTH T€CTUPOBAHUS T'PYMIl MPO-
IrpaMM CIIOCOOCTBYIOT MPABUIILHOMY PaCHpeICICHUIO PECYPCOB (BPEMEHHU,
TpyJa CIEIUAJINCTOB U T.J.), BBIACISIEMBIX Ha TECTUPOBAHUE T'PYIIl pas-
HOU CJIO)KHOCTU. KpoMe Toro, Takue OLECHKU crmumyaupyrom o.iee noJ-
HOe A8MOHOMHOE MeCMUPOBAHUE NPOPAMMHBIX MOOYaell, TaK Kak 00-
Hapy>KeHUE W JOKaIM3alys KaKJI0W OIMOKH MOAYJIS B COCTaBE I'PYIIIIbI
porpaMM Ha MOPSJIOK JOPOKE, UeM B aBTOHOMHOM MojyJie. [Toatomy 11e-
J1€c000pa3HO MpPU TECTUPOBAHUM T'PYMI MPOrpaMM OCHOBHBIE PECYPCHI U
BpeMs COCpeloTauynBaTh Ha 00CCIIEUCHHH KOPPEKTHOCTH M BBICOKOTO Ka-
YeCTBA MOJYJIEH.

KoppekTHOCTH pe3yibTaTOB TECTUPOBAHUA IPadoB MOAY.J1ei

D@ deKTUBHOCTh TECTUPOBAHUSI OOBIUHO OMNPEACNSIETCS TMOTHOTOM
MIPOBEPKH MPOTPAMMHOTO MOJIYJISI UM BEPOSTHOCTHIO HAJTUYHUS HE BBISB-
JICHHBIX OIMMOOK B 3aBUCUMOCTH OT 3aTpaT Ha CO3JaHuE TECTOB, UCIIOJIHE-
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HUE TIPOTrpaMM W aHaJIu3 JAHHBIX TECTUPOBAHUS. JTH 3aTpaThl B 3HAUU-
TEJIBHON CTEMEHM 3aBUCIT OT CYMMapHOM CIIOXHOCTH TECTOB, MPOBEPSIO-
IIMX MapLIPyThl UCHOJHEHUS mporpammbl. Ha kaxnoil nyre rpada mpo-
rpaMMbl MEXIY y3JaMU MPOU3BOJATCA BBIYMCICHUS U NMPeoOpa3OBaHUS
NEPEMEHHBIX, 00bEM KOTOPBIX MOKET U3MEHATHCS B IIMPOKUX Mpeserax.
Jlns ynpouieHrs aHanu3a TECTHPOBAHUS CTPYKTYpPbI MPOTPaMM IPEATO-
JIOKHUM, YTO OJIUMETbHOCHb U COHCHOCMb GbIUUCICHUI HA 0y2aX 2pa-
¢oe npozpamm oounaxkosea u ne eenuxa. Hexoropeie y3ibl rpada mpo-
IrpaMMbl MOTYT 00pa30BBIBATHCS B PE3YJIbTATE CXOXKIACHUA QYT 0€3 mociie-
IYIOIIETO BETBJICHUS. Takue y3Jbl HE BIAUSIOT HA YKCIO MapHIpyTOB U UX
MOXHO TpU aHalu3e 00001aTh ¢ OMMKaUIIMM MOCIEAYIOIMINM Y3JIOM, B
KOTOPOM MPOUCXOAUT BETBICHUE. [Ipy 3TUX MPEANIONOKEHUIX CIOKHOCTh
TECTa, MPOBEPSIIOUIETO KaXAbIA 1-i1 MapHipyT, B MEPBOM MPUOIHKEHUU
IPONOPLUOHATbHA YUCITY IyT rpada NporpaMmbl, BXOASAIIUX B 3TOT Map-
HIPYT, WIK YUCITY YCIOBUM &;, KOTOpbIe HEOOXOIMMO 3a/1aTh B TECTE.

[TonHast CIOKHOCTH TECTOB JJIA MPOBEPKH MPOTPAMMBI B MTOCIEAYIO-
IIEM PUHUMAETCS PABHOM CyMME CJIIOKHOCTEN TECTOB &; , HCHOJIb3yEMBbIX
JUIS IPOBEPKU KaxKJ10ro 1-ro mapuipyrta (1), rae cyMMUpoBaHUE BEAECTCA
no M; Mapuipytam, BBIAEISIEMBIM O OJJHOMY M3 MPUBEACHHBIX BbIlIE f -X
KPUTEPHUEB.

KadecTBO MpOBEIEHHOTO TECTUPOBAHMS M JOCTUTHYTasl KOPPEKT-
HOCTb MOJYJS ONPEIEISAIOTCS BO3MOMXKHOCTBIO MOJYYUTh IIPU €T0 Pealib-
HOM (DYHKIIMOHUPOBAHUM HCKaXEHHBIE pe3yibTaThl. B Mapuipyrax wc-
MOJIHEHUS TIPOrPaMMBbI, COAEPKAIINX YYACTKU, HE MIPOBEPEHHBIE TECTUPO-
BaHMEM, Hau0oJiee BO3MOXXHO UCKAXKEHUE PE3YyJbTaTOB U3-3a HE BBISIBIICH-
HBIX onOoK. [Ipeanonoxum, 4To 10 TECTUPOBAHUS BEPOSITHOCTH OIIMOKH
B j-ii 1yre rpada nporpaMmbl, BXOJAILIEH B 1-i MapmpyT, paBHa (. Kpome
TOT'0, BEPOSITHOCTh OIIMOKU B j-¥ Iyre, B IEPBOM MPUOKCHUU HE 3aBH-
CUT OT OIIMOOK B OCT&JIbHBIX Jyrax rpada mporpaMmsbl, T.€. pe3yJbTar
BBIYMCIICHUS JINOO MOJTHOCTBIO UCIIONIB3YETCA Ha 3TOM K€ Ayre, JUO0O SB-
JSI€TCA UTOTOM HUCIIOJIHEHUSI MPpOrpaMmbl. Toraa BEpOSITHOCTh MOTYUYEHUS
IPaBUIILHOTO PE3YyJIbTaTa HA KOHKPETHOM 1 -M MapuipyTe:

pi = H(1-qy).
jei

B peanbHbIX yCI0BUAX KOHKPETHOE UCTIOJHEHHUE MPOrpaMMBbl ITPOUC-
XOJIUT IO OJTHOMY U3 BCEX BO3MOKHBIX My MapiipyToB. Beibop Mapuipyrta
omnpenensiercs oopadaTbiBAEMbIMU JAHHBIMU, KOTOPBIE BIMSIOT HA HAIIPaB-
JIEHUE BETBJIEHUA B y3Jlax rpada nporpaMmmsel. Peanuzanus kaxaou j-il ay-
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T 1-TO MaplIpyTa HCIIOJHEHUS NPOTPaMMbI 3aBUCHUT OT BEPOSATHOCTH T
BBIOOpA 3TOW JYTH MPHU MPEAIIECTBYIONIEM aHAIN3E B y3JI€ YCIOBUS BETB-
JICHHU:, BCJICACTBHUC YCTO BEPOATHOCTL pCain3allu 1-TO MapuipyrTa
= HTCij .
J€Ei
B PE3YIbTATC BCPOATHOCTL OTCYTCTBUA ITPOABICHUA OIINOKHU Impu

pPC€aJIbHOM HCIIOJITHCHHUU IIPOIrpaMMbl OIIPCACIIACTCA IMPOU3BCACHUCM BCPO-
ATHOCTEN BBIOOpPA COOTBETCTBYIOIIMX IYI U BEPOATHOCTEH MPABUIHLHOTO
HUCIIOJIHCHUA 3TUX AYT.

P; = lm; (1- qy) .

j€Ei
HpGI[HOJ'IO)KI/IM, 4TO IMPaBUJIBHOCTDL BBIITOJIHCHUSA KOHKPCTHOT'O Map-

HIpyTa HE 3aBUCHUT OT MPEBIAYIIUX UCIIOJIHEHUN MTPOrpaMMbl U paBHa P; .
Torpa mosiHasi BEPOATHOCTh MPABWIBHOTO (PYHKIIMOHUPOBAHUS MPOTPAM-
MBI IIPU IMMPOU3BOJIBHBIX MCXOIAHBIX HAHHBIX OIPCACIIACTCSA BCPOATHOCTBIO
BBIOOpa PA3NUYHBIX MApPUIPYTOB U KOPPEKTHOCTHIO UX HUCIOJHEHUS (OT-
CYTCTBUS B HUX OIIMOOK):

M; M

P= ZPI =2 HTCij(l— qij) .
=1 i=l jei

DTa BemMYMHA MOXXET PacCMaTpPUBATHCS KaK HOKAzamenv KOppeKmHOo-
CHlU NPOZPAMMBL TIO PE3yJIbTaTaM TECTUPOBAHUA €€ CTPYKTYyphl. ClieioBa-
TEJIbHO, BEPOSATHOCTD IMPOSBICHHUS OIIMOKW TMPH CIyYalHBIX JTaHHBIX Ha
Bxoje: Q =1— P.

3HaueHUs] BEPOSTHOCTEW HCIOJHEHUS] MapIIpyTOB Oe3 OMOOK 3a-
BUCSAT HE TOJIBKO OT BEPOSTHOCTEH BETBJCHHUS B KaXKJIOW BEPIIMHE U BBI-
6opa ayr rpada mporpaMMbl, HO U OT KPUTEPUEB BBIJICICHUS MapIIPYTOB.
[TomHOEe uncno MapiipyToB My , BBIACIAEMBIX MO KaxaoMmy f-mMy KpuTte-
PHUI0, MOXKET 3HAYMUTEIbHO HM3MEHATHCS B 3aBUCUMOCTH OT KPUTEpPHUS HX
BbIZicsIeHUS. [Ipu 3aBepiieHnn TECTUPOBAHMS MPOTPAMMHOIO MOIYJIS IO
BCEM MapIpyTaM, BBIJICICHHBIM 110 BBIOPAHHOMY KPUTEPHUIO, MOJIYJIb CJIE-
IyeT CUNTATh IMOJHOCTHIO KOPPEKTHBIM 110 JAHHOMY KPHUTEPHUIO BBIJCIIC-
HUs MapumpyToB. OJHAKO, €CIU MOCHe TECTUPOBAHUS OIICHUTH CTETCHBb
KOPPEKTHOCTU TPOTPaMMBbI MPHU BBIJICJICHUU MAapIIPYTOB MO 00Jiee KEeCT-
KOMY KPHUTEPHIO, TO MOJIYJIb OKaKETCSI IPOTECTUPOBAHHBIM HE TTOJTHOCTHIO
U COOTBETCTBEHHO BEPOSTHOCTH OIIMOKHU MOYKET OBITh Ha paBHA HYJIIO Ha
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JOTOJHATEIbHBIX MAPIIPYTAX, BBIACISIEMBIX IO 3TOMY JONOJHHUTEIBHOMY
KPUTEPHUIO.

Takum oO6pazom, HAOOpP MapIpyTOB My , BBIAEISEMBIX M0 KaXKIOMY
f-My Kkputepuio, SIBISETCS MOJHBIM B MpeAesiax HCIOJIb30BAaHUS 3TOTO
KpUTEPUs,, U CyMMapHas BEPOSTHOCTh HCIOJHEHHS HTHUX MaplIpyTOB
N0JKHA ObITh paBHa enuHuIEe. [To kaxaomy Habopy MapupyToB My CyM-
MapHbI€ BEPOSITHOCTH pealin3alii MapuIpyTOB, ITOJACUUTAHHBIEC 110 3HAYE-
HUAM T , MOTYT OTIMYaTbCad OT €IUMHMLBL [l OLIEHKHM BEPOATHOCTH
OLIMOKM MPHU BBIACIICHUH MAPUIPYTOB MO KAXKIOMY KPUTEPHIO 3HaueHUs P
CJIEIyET IEJIUTh HA BEPOSITHOCTh PEAIU3allMi CYMMbI BCEX MapLIPyTOB I10
f-my kpurepuro:

Mf Mf
P=x HTCij(l— q ij) (2 HTCij) .
i=1jei i=1 jei

Cnenyer moq4epkHyTh, YTO B NPEALIAYIIEM BBIPAXKEHUU BEPOATHOCTH (jj
MOXKET CTAaTb PABHOW HYIIO HOCAE HOAHO20 TECTUPOBAHUS COOTBETCT-
Bytolei J-i ayru. Korma tectupyercs MOCIeIHUI MapiipyT U3 BBIICIICH-
HBIX MO f-My KpUTEpHIO, TO MPEANOJIaraeTcsi, YTo BXOASAIIME B HETO AYTU
HEe OyAyT coJepKaTh OIIMOOK MOcie ux mpoBepku. [loatoMy mocne tectu-
pOBaHUs MOCHEAHETO U3 My MapiipyTa BEpOATHOCTh P 11 KaxXJ10oro Kpu-
TEepHsi CTAHOBUTCS PABHOMW €IMHUIIE.

[Ipencrasisier UHTEpPEC OLICHKA U3MEHEHUSI P B 3aBUCUMOCTH OT 3a-
TpaT Ha TeCTUpoBaHUE MOAYJA. OHU XapaKTepU3YIOTCI CYMMAapHbIM 00b-
eMOM TeCTOB & [UIsi f-ro Kpurepus BbleneHus MapuipyTos Py / &, ancio
KOTOpbIX My . Jlig m000ro uncia BeIAEICHHBIX My B MOIyJie MapiIpyTOB
9Ta BEJIMYMHA MOXKET 3HAYUTEIBLHO U3MEHATHCS B 3aBUCUMOCTHA OT KpPUTE-
PUEB WX BBIJICJIICHUSA U CTpaTerui ynopsanodeHud. [Ipu yBennueHun xkect-
KOCTU KPUTEPUEB BBIICICHUS MAPIIPYTOB YBEIUYUBACTCA X YHCIIO U 3a-
MEIUISIETCS] TIPUPOCT KOPPEKTHOCTH IIPOrpaMM IIPU BO3PACTAHUU CyMMap-
HOU CIJIO)KHOCTHM TECTOB. Tak Kak pecypchl Ha TECTUPOBAHUE BCEraa Orpa-
HAYEHBI, TO MIPUXOJUATCS MPEKPAIIATh TECTUPOBAHUE MIPU UCIIOIB30BAHUN
JOMYCTUMBIX 3aTpat &; . BcmomorarensHBIM KpUTEpHUEM TSI OIICHKH TIeJIe-
COOOPa3HOCTH JIONOJHUTENIBHBIX 3aTPaT Ha TECTUPOBAHUE MOXKET CITYKHUTh
BenuuuHa Py & . Eciin oHa mMana, To KOppEKTHOCTh MPOrpaMM yBEITUUUBa-
eTcsl MeIJIEHHO U 3(PEKTUBHOCTH JOMOJHUTEIBHOTO TECTUPOBAHUS MO-
KET OKa3aThCs HEPEHTAOETIHHOM.
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[TonHoe TecTHpoBaHWE MPU HEKOTOPOM f-M KpUTEpUU BBIICICHUS
MapIIpyTOB MOKET COOTBETCTBOBATh HEHYJIEBOM BEPOSITHOCTH OOHAPYIKe-
HUS OIMOKU MPH BBIAEICHUU MapHIpyTOB mo Ooisiee xecTtkomy (f+1)-my
KpuTeprio. Pa3HOCTh 3THX BEPOSITHOCTEM MOKET HCIOJb30BATHCS IS
OIICHKH IIEJIE€CO00Pa3HOCTH Tepexoja Ha 0oJiee KECTKUM KPUTESPUU BBIJIC-
JICHUSI MapUIPyTOB MPU OTPAHUUCHHOM HUX uuciie. PopMaibHbIA aHAIU3
pallMOHAIBHBIX MPEACIOB TECTUPOBAHUSA W BHIOOpA KPUTEPUEB JJIsl KOH-
KPETHBIX TPOTpaMM 3aTPyAHEH pa3sHOOOpa3ueM CTPYKTYp U XapaKTepu-
CTHK MPOTPAaMMHBIX MOAYJIEH, a TaKKe pa3inyueM TpeOOBaHUM, MPEIbsIB-
JSIEMBIX K KOPPEKTHOCTH MporpamM. [1oaTomy paccMOTpeHHBIE METOJIbI
CIEAYET NPUHUMATh KaK OpUEHMUpPYIlouwiue npu naaHupoeaHuu U oyeHKe
Ihpexkmuenocmu mecmupoganus CmpyKmypvl MoOoyJiel npozpamm.

BepositHOCTh TTpaBWIILHOTO (DYHKIIMOHUPOBAHUS MPOrPAMMBbI MOJY-
JIs 3aBUCHUT OT 3HAYEHUH (fj; , KOTOPBIE, NIPEKIE BCETO, ONPEAEIAIOTCS TEM,
HACKOJIbKO TIHIATEJIbHO MPOTECTUPOBAHBI BETBU MPOrpaMMbl K TEKYIIEMY
MOMEHTY OTJIaJIKh. B He TeCTUpPOBaHHBIE MApPIIPYThl MOTYT BXOJUTH JIU-
HEWHBIE YYACTKU IPOTrPaMMbl, pAHEE TECTUPOBABIIUECA B COCTaBE APYTHUX
MapuipyToB. Jlyru rpada nporpaMMmbl, IPOBEPEHHBIE MPU TECTUPOBAHUU
HEKOTOPBIX MAPIIPYTOB, MOTYT COJIEPkKATh OIIMOKU, IPOSIBISIONIUECS TTPU
TECTUPOBAHUU JPYTHX MAPUIPYTOB, BKIOYAKOIIUX TE ke Iyru. O BeposT-
HOCTH OIIMOOK (jj B TECTUPOBAHHBIX j-X Jyrax MOKHO CIENaTh CIEAYIO-
M€ NPEIITOT0KECHHUS.

T'unomesa 1. 1lpy vcnoJHEHUW MPOrpaMMBbI IO HE TECTUPOBABIIIEC-
MYCsl MapIIpyTy BO3MOKHO MOJIy4YEHUE Ha TyTe OIMIMOOUYHBIX PE3YyJIbTaTOB,
HECMOTpPSI Ha TO, YTO OHA YK€ MPOBEPSIIACH B COCTABE IPYroro MapuipyTa.
B 3TOM ciydae BEpOSTHOCTB OIIMOKHU B JTF00O0H Iyre rpada mporpaMMbl He
3aBUCHUT OT €€ IMPOBEPOK MO APYTMM MapHIpyTamM U CTAaHOBUTCSI paBHOMU
HYJIIO TOJIBKO MOCJE MOJHOIO 3aBEPUICHHS] TECTUPOBAHUS MO BCEM BO3-
MOHBIM MapUIpyTaM, MPOXOJSIIMM Yepe3 JaHHYI0 Iyry. JTa TUIoTe3a
MO3BOJISICT MOJYYUTh HECCUMUCMUYECKUE OYEeHKU BEPOITHOCTH MTPABUIIb-
HOT'O MCIIOJIHEHHUS TPOTPAMMBI TIOCJIE TPOBEJCHHS TECTUPOBAHUS 10 YaCTH
MapmpyToB. Takue OLIEHKH MOTYT ONpPaBIbIBATHCA MPHU HAJWYUH CIIOK-
HBIX BBIUMCIICHUW Ha ayrax rpada nporpammsbl. [Ipu 3Tom BcienctBue
pa3HOO0pa3usd HUCXOAHBIX IaHHBIX, (DOPMUPYEMBIX Ha IPYTUX YydyacTKax
MapupyToB, MIPOXOASIIMX Yepe3 TaHHYIO AYTy, BO3MOKHA HEMOJIHAS MPO-
BEpKa BBIYUCIICHHUI 0 TEX MOp, MOKa MPHU Pa3IMYHbIX 3HAYCHUAX Iepe-
MEHHBIX HE OyIyT MpOTECTUPOBAHBI BCE MapIIPYThl, BKIIOYAIOIINE pac-
cCMaTpuBaemMyro nyry. B pe3ynbTaTe BEpOATHOCTh OOHAPYXKEHHUS OIIMOKHU
IIPY TECTUPOBAHUM OYEPETHOTO MApIIPyTa 3aBUCUT OT MOJIHOIO YUCIIA IYyT
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B TECTUPYEMOM MapIIPyTE HE3aBUCUMO OT TOTO, IPOBEPSIIUCH JIU OHU pa-
HEe WJIN HET.

T'unomesa 2. Jliobas nayra rpada mporpaMmmbl, MPOBEPEHHAsT XOTS
Obl B OJJHOM MapIIpyTe TECTUPOBAaHUS, MPOBEPEHA MOJHOCTHIO U HE CO-
JEPKUT OLIUOOK, KOTOPBIE MOTIIM Obl MPOSABUTHCS MPU APYTUX MAPIIPyTaxX
UCIIOJITHEHUSI TIPOTPAaMMBbI. JTa TUNOTE3a COOTBETCTBYET OnMUMUCHIUYE-
CKUM OYEeHKAM BEPOSITHOCTU MPABUIBHOTO UCIOJHEHUS! TporpaMmel. [1o-
OOHBIE OIEHKH OJIM3KM K PEabHbIM 3HAUYCHUSIM ISl JIOTMUYECKUX TMPO-
rpaMM TMPUHSTUS PEIICHUNA C MajbiM OOBEMOM BBIUMCIICHUW Ha Jyrax
rpada mporpaMmbl, KOrja UX OJIHOKpaTHAs MPOBEPKA JOCTATOUYHO JOCTO-
BepHa. B 3TOM cilydae BEpOSITHOCTh OIMIMOKU MPU TECTUPOBAHUHU MapIIpy-
Ta 3aBUCUT OT YUCJIA TOJIBKO TEX YT B MAPIIPyTE, KOTOPHIE paHEee HE Obl-
JIM OXBAa4Y€HbI MPHU TECTUPOBAHUU Jpyrux MapupyTtoB. [Ipu Bcex rumore-
3aX MPEANoJIaraeTcs, 4YTo MpU UCIPABICHUN HOBBIC OIITMOKU HE BHOCSITCAL.

JIns moJiydeHHs MPAKTUYECKUX OIEHOK HEOOXOJAMMO YUYHUTHIBATh
JMana3oH W3MEHEHUs peajbHON BEPOSTHOCTH ONIMOKU B KaXKIOH IyTe
rpada mporpaMMmbl. DKCHEPUMEHTAIBLHO YCTAHOBJICHO, 4YTO [Jis cJ1abo
CTPYKTYPUPOBAHHBIX MTPOTPAMM UYKCIIO OIIMOOK, BBISBISIEMBIX B MPOIIECCE
TECTUPOBAHUSI MPOTPAMMHBIX MOJYJEN, cocTaBisAeT 1-2% OT uncna cTpok
aTuX MopyJsien. Jliga mporpamMmm oOpaboTkM HHGOpPMALUMK U yIpaBICHUS
YHCJIO YCIIOBHBIX MEPEX0J0B COCTaBisieT OoKoJo 10% OT umciaa CTpoK B
nporpamme, T.€. BETBJICHUE B MPOrPaMME MPOUCXOIUT B CPEAHEM IOCTE
ucnoysiHeHus: 10 cTpok Ha nuHENHbIX yyacTtkax. CienoBarenbHo, 10-20%
JIMHEWHBIX Y4acTKOB (WK IyT B rpade) nporpaMMHBIX MOAYJIEH CoJiepKat
OMMOKU Tepell TECTUPOBAHHWEM, YTO COOTBETCTBYET BEpPOSITHOCTH
qdi ~ 0,1 — 0,2

Hcnonb3oBaHue npaBuil CTPYKTYPHOTO MPOrpPaMMHPOBAHUS CIEIU-
¢dukanuii TpeOOBaHUN HAa MOJIYJIM U TPYMIbI MPOTPAMM IMO3BOJISIET CHU-
3UTh BEPOSITHOCTh OLIMOOK MPUOIUZUTEIHLHO HA MOPSAOK, T.€. 10 YPOBHSA
qij ~ 0,01. IlosTomy ucclienOBaHUS CTPATETUH TECTUPOBAHMS PEAILHBIX
MOZYyJIEN 1eJeco00pa3HO MPOBOIUTE B auanasone q; = 0,1 — 0,01, coor-
BETCTBYIOIIUM TMPAKTUYECKU HAUXYIIIUM W HAWIY4IIMM PEalbHbIM 3Ha-
YEHUSIM.

IIpumepbl OLIEHKH CJI0KHOCTH TECTUPOBAHUA MOAYJIEH

Jns monydeHusT OPUEHTUPOBOYHBIX XAPAKTEPUCTHK CTPYKTYPHOU
CJIO)KHOCTH MOJYJIEH I11e71eco00pa3HoO OLEHUTh XApaKTEPUCTUKH HEKOTO-
PBIX TPOCTEUIINX PETYISIPHBIX CTPYKTYP a0OCTPAKTHBIX TpadoB MPOrpaMm.
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AHanu3 MPOBEJICH JI JIByX THUIIOB aIlMKJIMYECKHX rpadoB MpH BhIACIIEC-
HUW MapUIPyTOB IO KPUTEPHIO OXBaTa KaxJaoW ayru rpada mporpaMmbl
XOTs1 Obl OJIMH pa3 — |, U MO KPUTEPUIO BBIACICHUS BCEX MApIIPYTOB, pPa3-
JUYAIOIIUXCS XOTs Obl ojHOM ayroi — f,. B ducie BeIOpaHHBIX cojeprKa-
JUCh CTPYKTYPbI, OXBaThIBAIOIME HAW0O0JIEE TUIOBBIC BapUAHTBI KOMIIO-
HEHTOB TpadoB nporpamMMm. CTPyKTYyphl paziuyaluch IMUPUHON rpadoB U
CTPYKTYPUPOBAHHOCTU HPU OOHOM U MOM dice uucie y3106. Benencrsue
ATOTO PA3IUYAETCS YUCIO MApUIPYTOB U CIOXKHOCTh CTPYKTYp. Clox-
HOCTb TECTUPOBAHUS MOAYJICH OIIEHHUBAIACh MO YUCIY MapUIPyTOB UCHOJI-
HEHUS TIPOTPAMMBI, XapaKTEPU3YIOIINX YHUCIIO TECTOB, HEOOXOIUMBIX JIJIsi
MOJTHOM MPOBEPKU KOPPEKTHOCTH CTPYKTYphl MoAyJiss. Kpome Toro, B ka-
YECTBE TMOKa3aTelsd CTPYKTYPHOM CIIOKHOCTU MOJYJSl aHAJTIU3UPOBATIOCH
CYMMAapHO€ YHCJIO YCIOBUM, KOTOPOE€ HEOOXOAMMO 3aJaTh B TECTax IS
IPOBEPKHU MOIYJIS.

I'pad I'y mpencraBnsier coOO CUMMETPUYHOE YHOPSAIOYEHHOE OH-
HapHOE JIEPEBO C MAKCHUMAaJIbHBIM HCIOJb30BAHUEM Y3JI0B BETBJICHUS U
MakcuManbHOU mupuHoi. B rpade I, Ha000poT - mupruHa MUHUMAJIbHAS
MpU MOCJIEA0OBATEIbHBIX y3J1aX BETBJICHUS M BCErO JIBa MOJHOCTHIO Pa3iiv-
yaromuxcsi Mapiipyta. OCHOBHBIE pe3yJbTaThl AHATU3UPOBAIUCH IS
rpagoB ¢ 30 BeplIMHAMH, YTO COOTBETCTBYET CPEAHUM IPOTrpaMMHBIM
MOYJIsIM, coaepskariuM okoJio 300 ctpok (puc. 2.3).

O

F] FZ

Puc. 2.3

UccnenoBanubie rpadbl XapakTepu3yroTcs AByMs (YHKIUOHAIbHBI-
MU 3aBUCUMOCTSIMU YHCJIa MApUIPyTOB — M OT 4yucia y3JI0B BETBICHUS —
& = n, . [Ipu BeIAEIECHUN MapIIPYTOB MO nepeomy Kpumeputo B rpade 1
YUCJI0 MapUIPyTOB HE 3aBUCUT OT YHWCJIA Y3JIOB M OIPENEISAETCS IOBTO-
pSIOIIENcs CTPYKTYpOl Mexay y3inamu. B pesynbrate B rpade I, Boiaens-
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€TCsl TOJIbKO JIBa HE3aBUCUMBIX Mapiipyta. B rpade I’} nmpu BeigeneHuun
MapIIpyToOB IO MEPBOMY KPUTEPHUIO UX YHUCIO JUHEHHO BO3pACTAET MpHU
YBEJIMYEHUH YUCA Y3JI0B.

[Ipyn BBIAEIEHUM MApPLIPYTOB IO 6MOPOMY KpUMEpPUI0 VX YUCIO
POMOPIMOHATBLHO TTOJIHOMY YHUCITY Y3JIOB JJisl BceX TUMOB rpadoB. Eciu B
rpad)ax y4UTBHIBATh TOJIBKO T€ y3JIbI, B KOTOPHIX MTPOUCXOJUT BETBICHUE —
§ , TO UX YKCIO C TOYHOCTHIO JO E€AUHHUII PAaBHO LUKIOMATHYECKOMY
YUCIly — Z WIIY MIOJIHOMY YUCITy MapupyToB — M :

Z=£ - E+2, &)
rae £ — 4HCio CBS3EU MEKAY Y3JIaMU.

B rpade ', monHoe uuciio y310B, KpOME BEPIIMH C BETBICHUAMH,
BKJIFOYAET €AMHCTBEHHYIO0 KOHEUHYIO BepuinHy. B OunapHom nepese 1) B
HUKHEW MOJIOBMHE Tpada y3ibsl HE COAEpKAaT BETBICHUM M KOJUYECTBO
TaKUX Y3JIOB PaBHO IMOJOBUHE OT MX oOuIero yucia. Beiencreue 3toro
YUCJIO0 MAPLIPYTOB B TAKOM I'pade BABOE MEHBIIIE MIOJTHOTO YUCA Y3JIOB.

Ilpu unsrcenepnvix ouenkax uucaa mapuipymoe B aluKINYECKUX
IPOTrPaMMHBIX MOJYJISIX LEIeCO00pa3HO MOJIb30BATHCS KPUTEPUEM ILIHK-
JIOMaTU4ECKOI0 YHCJIa U OLICHUBATh €T0 [0 YUCIY BETBIICHHH B rpade win
YCJIOBHBIX MEPEXOJI0B (aIbTEPHATHB) B TEKCTE Mporpammel. CiaeayeTr oT-
METUTh, UTO B y3kux rpadax I, 4nciio MapuipyToB, BBIACISIEMBIX MO IMEp-
BOMY U BTOPOMY KPHUTEPHSIM, Pa3IMyaeTCs Ha BEJIMYMHY, MPOMOPLIHO-
HaJIbHYIO YMCIy BEPIIMH. YMCI0 MapUIpyTOB B PEATbHBIX AIMKIMYECKHUX
nporpaMMmax IMpu BTOPOM KPUTEPUU TOYHO COOTBETCTBYET LMKIOMATHYE-
cKkoMy uuciy. Takum o0pa3om, IpH MHAKEHEPHBIX OLICHKAaX YUCJa TE€CTHU-
PYEMBIX MapIIPyTOB I€J€CO00Pa3HO UCTI0JIH30BaTh BhIpakeHHe (5).

CTpyKkTypHasi CIOXHOCTh rpadoB H3MEHSETCS B 0o0Jiee MIMPOKOM
JMarna3oHe, YeM YUCJIO MAPIIPYTOB, YTO OMPEACIIHIO BHIOOP Jorapudmu-
yeckoro maciirada rpaduka mo ocu opauHat Ha puc. 2.4. Haumensinei
CTPYKTYPHOM CIIOXHOCTBIO Xapakrepusyercs rpad [, mpu BblaeneHUU
MapuipyToB IO IMepBOMY Kpurepuro. [Ins Takux rpadoB CTpyKTypHas
CJIO’)KHOCTh BO3pPACTaeT MPAKTUYECKHU JIMHEHMHO B 3aBUCUMOCTH OT YHMCIIa
BepiidH. [Ipu BbIIETIEHUMM MapUIpyTOB IO BTOPOMY KPUTEPHUIO TOT XKe
rpad [, xapakTepusyercsi HauOOJbIIEH CTPYKTYPHOU CIIOKHOCTHIO. [Ipu
32 u Oonee y3JI0B CTPYKTYpPHAs CIIOKHOCTh 3TOTO Ipada MouTH Ha Mopsi-
IOK BbIiIe, ueM rpada [’y mpu ToMm ke uucne BepmuH. OTHOCUTENbHAS
pa3HUIA CIOKHOCTU 3TUX rpadoB npu Kputepuu f, mpubIU3UTEIHLHO CO-
XpaHseTCsl TPU U3MEHEHUH Yrclia BepiinH oT 16 mo 120.
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10°

10%

10

Puc.2.4

Takoe pacripesesieHue 3Ha4eHUM CTPYKTYPHOM CIOKHOCTHA OT THUIIOB
rpa)oB 0OYCIIOBJICHO pa3IMyMeM UX IMIUPHUHBL. Tak Kak 4YnCiIOo MapiipyTOB
npu Kputepu f; B 3aBUCMMOCTH OT YHMCJa y3J10B N, BO BceX rpadax uzMe-
HSIETCS OJTMHAKOBO, TO OMPEACISIONIUM Pa3INUUs CTPYKTYPHOU CIIOXKHO-
CTH SIBJISIETCSl YHUCJIO YCIIOBUM, aHAIM3UPYEMbIX B KaXKI0M Mmapiipyte. Bo
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Bcex MapuipyTax rpada [, yuacTByrOT BCE€ €ro y3Jbl, YTO OMPEASTUIO0 €ro
HAUOOJIBIIIYIO CTPYKTYPHYIO CII0KHOCTb.

Ha puc. 2.4 Toukamu (¢ yKazaHHEM YKClIa COBIAIAOIIMX 3HAUCHMIA)
MPUBEACHBI 3HAYEHUSI CTPYKTYPHOU CJIOKHOCTH TECTUPOBAHUS HPUMEPOS
PeaIbHbIX AUUKIUYECKUX NPOZPDAMMHBIX MOOYJiell 6 08YX CUCHEMAX.
XapakTepucTuku a0CTpakTHHIX TpadgoB [} u I, 1eHCTBUTENIBHO OXBAThI-
BAIOT JMaNa30H M3MEHEHUs MOKa3aTeNed CIOKHOCTH TECTOB JJIsl peajlb-
HBIX TIPOTPAMM, KOTOPBIC MO KKJIOMY KPUTEPUIO TPYHIIUPYIOTCS MPUOIIU-
3UTENBHO Tocepenune. [1oaToMy npu MHKEHEPHBIX OLEHKaX CyMMapHOU
CJIO)KHOCTH TE€CTOB, HEOOXOAUMBIX MJIs TOJHOW MPOBEPKH AlUKIMYECKUX
MPOTPAMMHBIX MOJYJICH, MOXKHO TOJIB30BaTHCSI IPOCTHIM MPOU3BEICHUEM
YyCcia MapIIpyTOB HA YKCIIO y3JI0B B CAaMOM JIJIMHHOM MapuipyTe, JIeJICH-
HBIM Ha JIBa.

MakcumanvHasa c0MHCHOCMb MECHO8 60 6MOPOMY KPUMEPUIO NITS
MPOU3BOJIBHBIX ALMKIMYECKUX MPOrpamMM OJU3Ka K YUCIY & 54 = n’ . Tlo
TOMY JK€ KPHUTEPUIO MHHUMAJIbHAsI CJIOKHOCTh TECTOB JIA IIMPOKHUX
CTPYKTypupOBaHHBIX rpadoB Tuna aepeBo (I')) Ha MOPSAIOK MEHbIIIE MaK-
CUMaJIbHOM. JIJ1s1 yCpETHEHHBIX OLIEHOK CJIOXKHOCTH TECTOB MPOU3BOJIbHBIX
AlUKIIMYECKUX TTporpaMM Xxopoliiiee npuobausxcenue npu & > 10 oaem evi-
paxcenue & = n’ /3 (wrpuxoBas muHAS Ha puc. 2.4). XapakTepHO, 9TO
yBeJIMUCHUE YKcia BepuinH B 4 paza (ot 32 no 128) ajas pacCMOTPEHHBIX
rpa¢oB MPUBOIUT K BO3PACTAHUIO CTPYKTYPHOU CIIOKHOCTH OoJjiee 4eM B
10 pa3. Eciu xe nporpammy, uMmerontyto 128 y3ioB, pa3aenuts Ha 4 MO-
yJisl, TO UX CyMMapHasi CJIOKHOCTh MPAKTUYECKUA PaBHA TOJBKO y4ETBE-
PEHHOM CJIO)KHOCTH MOJYJEH, coaepxkamux nmo 32 BepuuHbl. CrienoBa-
TEJIbHO, JIJISI YIPOIIEHUS TECTUPOBAHUS MPOTPAMM Ke1ecoo0pasHo ozpa-
HUYUuBams pamepvl NPOZPAMMHBIX Mooyeil ¢ npeoeaax 10 — 20 y3noe
(okoJI0 OHOM ThICSUM CTPOK). McciienoBaHHble pealibHbIe TPOrpaMMHBIE
Monyiu cucmem ynpaeienus B 80% ciydaeB cojiepkar He 6osiee 10 y3-
JIOB ¥ UMEIOT CTPYKTYPHYIO CIOKHOCTH & < 50.

Ilpumepst ouenxku caoMCHOCIMU MECMUPOBAHUA MOOYNel npu
PA3TUYHBIX KDUMEPUAX 6blOe/IeHUa mapuipymos. IpuBeIcHHbIE BBIIIIE
BBIPAXKEHUSI U KPUTEPUM MOKHO HCIIOJB30BaTh JUIsl alpUOPHOU OIIEHKHU
qyciia MapuipyToOB U CIOXKHOCTH TECTUPOBaHUA rpada MporpaMMHBIX MO-
nayneit. J{ns miaHupoBaHUsl TECTUPOBAHUSI HEOOXOAMMO BBISIBUTH 3aBHUCH-
MOCTHU 3THX XapPAKTEPUCTUK OT YHUCIA CTPOK B MpOrpaMMe MOIYJISI €€
CTPYKTYpPbl U KPUTEPUEB BBIJICJICHHUS MapuIpyToB B Tpade. ITy 3amaudy
MOXHO pelIaTh IKCIEPUMEHTAIBHO (MJIM aBTOMAaTU3UPOBAHO) MyTEM I0/I-



Jexyus 2.1. Tecmuposanue nomokog ynpagienust NpocPaAMMHbIX MOOYIEl... 219

CY€Ta COOTBETCTBYIOIIMX XAPAKTEPUCTHUK B Tpadax peaabHbIX MPOTpaMM-
HBIX MOMYJICH, MCIIOJB3yEMbIX B Pa3JIMYHBIX KJIaccaX KOMILIEKCOB IPO-
rpamMM. Huxe NpuUBOAUTCS mpumep makozo pacuema 011 CPeOHe20 No
cnoxdcHocmu mooyssa. Pacuersl MOTyT ObITh aBTOMAaTU3UPOBAHBI, a UX pPe-
3yJIbTaThl 000OIIEHBI MO AOCTATOYHO OOJIBIIIOW COBOKYIMHOCTH MOyJIeH
KOMIUIEKCOB TPOTrpaMM olpejiesieHHoro kiacca. [loo0OHble cTaTucTHye-
CKHE 0000IIEHNSI MOTYT UCIIOJIb30BAaThCS 01 OPUEHMUPOBKU TIPU TIPOCK-
TUPOBAHUU U CJIOKHOCTU TecTupoBanus [IM. J{ns BeisiBIeHUS OOUUX 3a-
BUCUMOCTEM CJIOKHOCTH TECTUPOBAHUS IIPOTPAMM I1€JIECOOOPA3HO BbIJIC-
JSATh THUIIOBBIE IIPOrpPaMMHBIE CTPYKTYpPhl MOAYJIEH KOHKPETHOI'O KOM-
IJIEeKCa, a TakXKe TaKHUE, KOTOPBIE IO3BOJISIIOT IMOJYYUTh MPEACIbHbIC
(CBepXy W CHU3Y) 3HAUCHUS ITUX XapaKTEPUCTHUK.

Ha puc. 2.5 npencraBieH npumep zpaghpa moodyna npozpammel, co-
nepxamui 14 Bepmun, 20 ayr u 3 nukia.

Puc. 2.5

Takast mporpaMma CpaBHUTEIBHO HE BHICOKOM CIIOKHOCTH COJEPHKHUT
100 — 200 cTtpok accembiiepa uinu okojio 30 CTpOK Ha sI3bIKE MPOTrpaMMHU-
POBaHUSI BBICOKOTO YPOBHSI M MOXET PAacCMaTpUBATHCS KakK JOCTATOUYHO
TUNUYHAs. J[J19 MOTHOM TPOBEPKU MONYJISl nO nepeomy Kpumepuio f, noc-
TATOYHO YeThIpeX MapuipyToB. [Io 3TOMy KpUTEpHUIO rapaHTUPYETCs MPO-
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BEpKa BCceX Mepeaad yInpaBieHUsS MEXIY y3JaMu rpada MporpamMmbl U Ka-
JIOW CBSI3M y3JIOB HE ME€HEE OJTHOTO pa3a. CaMblid JJIMHHBIA 110 KOJIUYECT-
BY Y3JIOB IOCJIEAHUAN MApIIPYT HE OXBATHIBAECT TOJBKO 3 BEPIIUHEI U3 14 n
ToNbKO 6 nyr u3 20. Ilocime mpoBEpKH TpeX MOCIEAHUX MAPUIPYTOB BHE
KOHTPOJISL OCTAETCsl OAUH y3€ll U 1Be Ayru. OQHAKO IMPH 3TOM KPUTEPUH HE
YUYUTHIBAETCSI KOMOMHATOPUKA COYETAHMSI YCIOBUM Ha Pa3HBIX YydyacTKax
MAapUIPYTOB, HANIPUMEP, MPHU COUYCTAHUAX BETBICHUU B y3lax 3 u 12.
CII05KHOCTH IPOTrPaMMBbl MPH BBIICICHUN MAPIIPYTOB IO 3TOMY KPUTEPHUIO
XapaKTEepU3yeTCS YUCIOM MapupyToB M = 4 U CI0XKHOCTBIO TECTUPOBA-
Husa & = 20. BenuuuHa & XapakTepu3yeT CymMmapHoe Koauvecmeo ycio-
6uUIl, KOTOPOE HEOOXOAMMO 3aJaTh B TeCTaxX JUIsl MOJHOW MPOBEPKHU BCEX
MAapIIPYTOB, BBIJICJICHHBIX IO TIEPBOMY KPUTEPHIO.

Bmopoii kpumepuii évi6opa mapuipymoe f, 1151 O1IeHKH CIIOKHOCTH
TECTUPOBAHUSA CTPYKTYPhl HCIOIB3YET OMPEACICHUE ITUKIOMATHYECKOTO
Yyucaa UCXOAHOTO rpada mpoBepsieMoil mporpaMMbl. ITOT KPUTEPUI HaU-
OoJiee TOJIHO UCCIIEAOBaH MPU aHAINU3E KOPPEISALHUH CIOKHOCTH U TPYIO-
€MKOCTH CO3JaHus IporpamM. J{aHHbIA KpUTEpUN 00ECIIEYNBAET B UCXO/I-
HOM rpade mporpaMMbl 0OHOKPAMHYI0 RPOBEPKY KAKIOTO JIMHEHHO He3a-
BHCUMOI'0 allMKJIMYECKOT0 MapuIpyTa U KaXJA0ro JUHEUHO HE3aBUCHUMOTO
[IMKJIa, B COBOKYITHOCTHU O0Opa3yromux 0a3oBble MapmpyThl. Kaxabiid Jiu-
HEWHO HE3aBUCHUMbBIM MApUIPYT WJIMA HUKI OTINYAETCS OT BCEX OCTAIbHBIX
XOTs ObI OJTHOW BEPIIMHOMN WU TyTOM.

Jns npumepa cpagha npozpammel, IpeACTABICHHOTO Ha puc. 2.5,
MHOKECTBO MPOBEPSEMBIX MO 3TOMY KPUTEPUIO CTPYKTYp 0Opasyercs u3
TPEX JMHEWHO HE3aBUCUMBIX UWKJIOB W MATH JIMHEMHO HE3aBUCHUMBIX
ANUKIIMYECKUX CTPYKTYp. ITHU AIUKINYECKUE CTPYKTYPbI HCXOJAHOTO T'pa-
¢da 00pa3yrloT LMKJIBI B MaKCUMaJIbHO CHUJIBHO CBSI3HOM rpade, eclii KO-
HEYHBI ONEPATOP HMCKYCCTBEHHO COEAWHUTH JIYTOM C BXOJHBIM Y3JIOM.
IIpn sTOM CcyMMmapHasi CIOKHOCTh TE€CTOB, YYUTBHIBAIOIIUX BCE YCIIOBUS
IPOXO0KACHUS MapIIPYTOB 0OUH pa3, CTAHOBUTCA & = 26.

I'pader nmporpaMMHBIX MOAYJIEH MOXET ObITh yAOOHBIM IpEICTaB-
JSTh B BUJE mMampuy uau maodauy. 'pad mporpaMmbl MOKHO ONKCATh
Mampuyeil CMeHCHOCmu pa3Mepa n X n , € N — YKUCIIO y3JIOB — BEPIIIMH.
Ha puc. 2.6 mpuBeaeH npuMep MaTpHI] CMEXHOCTH JJis Tpada mporpam-
MBI, TPEACTABICHHOTO HA pHUC. 2.5.
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Puc. 2.6

B aT0if MaTpuIle eauHUIIA pacrojiaraeTcs B MO3UIMH [1, j], ecnu u3
BEPIIMHBI 1 MOXKHO MEPEUTH K BEPIIMHE ] 32 OJIMH 1Iar. B mpoTUBHOM CiTy-
yae B MO3MIMU MaTpuilbpl pasmemiaercs 0 (Ha puc. 2.6 — omyckaercs).
MapiipyThl B IporpaMme MOXHO TIPEACTaBUTh MaAmpPuueil 00CmuIcuUmMo-
cmu, B KOTOPOMl Ha Mo3ullMH [1, j| momemaercsa 1, eciau U3 y3ja 1 MOKHO
nepenTu B y3en | 3a Ja0doe uucno wiazog. OnvcaHue CTPYKTYphl MPo-
rpaMM MaTPUIIAMHU CMEXKHOCTH U IOCTUKUMOCTH MO3BOJISIET y00HEE BeC-
TH YMCIICHHBIN aHan3 rpad)0B U aBTOMATHUYECKH PACCUUTHIBATH IIUKJIOMA-
TUYECKYIO CJIOKHOCTB MTPOTPAMMHBIX MOIYJICH.

[To3uiun B peasibHbIX MaTpHIAX OKAa3bIBAIOTCSA MO OOJBINECH YacTH
nycThIMU (CM. puc. 2.6). 310 ObIBAET YACTO, MOCKOJIbKY B rpadax 4ucio y3-
JIOB, KaK ITPAaBWJIO, HE MPEBBIIIACT 3HAYUTEIILHO YUCIIO CBs3eil. HecMoTps Ha
TO, YTO MATPHUIIBI KOMIAKTHBI M MX MPOIIE PUCOBATh, YeM Ipaduueckyro
dbopMy MOJyJIsl, HCTIOIB30BAHUE TaKOTo (hopMara 4acTo 3aTPYJHUTEIBHO U
MPUBOAUT K OIIMOKaM Mpu padore ¢ OONbIIMMH MaTtpuliamu. Ecnu cBsizu
00J1a/1al0T BECaMH, OHHM JIOJDKHBI B MAaTPHIIE JTOTOJHATHCS COOTBETCTBYIO-
MU 3HAYCHUSIMHU Beca.

AHanmu3 MaTpuI] JTOCTHKUMOCTH TIO3BOJISET CPAaBHUTEIBHO IPOCTO
BBIJCIISITh LIUKJIBI U HEKOTOPBIE CIPYKMYpPHbIE HeKoppeKmHocmu (JTHIII-
HUE U TYITUKOBBIC y4acTKH rpada nporpamMmsl). HoMepa cTpok, B KOTOpbIe
BXOJSIT IHKJIBI, MOXXHO BBIACIHTH, OTMEYas JHAroHajJbHbIC SJIEMCHTHI,
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paBHbIE | U OJWHAKOBBIEC JJISI HECKOJBKUX CTPOK AJIEMEHTHI, COCTABIISIO-
e cTpoky. Ha puc. 2.6 oiMHaKOBBIMU SIBIAIOTCS 6 U 8§ CTPOKH, KOTOPHIE
UMEIOT Ha JAuaroHanu 1, B pe3ynbTare 4yero oopaszyercsi MapuipyT C IUK-
JOM MeXxay 6 m 8 BepmMHAMU. AHAJIOTUYHO MOKHO BBIJICJIMTH €IIE JABA
MapupyTa ¢ uukiamu B 13 ctpoke u B 7, 9, 10, 11, 12 oguHakoBbIX CTpO-
Kax.

IIpoexkTHpoBaHUe TECTUPOBAHUA IIOTOKOB YIIPABJICHUSA
MOIyJ1en

[IpencraBieHHble B JAHHOW JIEKIIMU METOJI CTPATETUM OILCHKU W
UCIIOJIb30BaHUS TPadOoB MOTOKOB YMPABJICHUS B MPOTPAMMHBIX MOIYJISX
11e71eCo00pa3HO MPUMEHTh TTPU (POPMUPOBAHUHU M aBTOMATHU3ALIMH TEXHO-
JIOTUHM, METOJUKH M CPEACTB TECTUPOBaHUS MoayJied. OCHOBOM MOTYT
CIIY>KUTb TPAIUIMOHHBIE MPOIECCHl TECTUPOBAHHUS: aHAIN3 OOBEKTa U
OIIEHKA CJI0KHOCTH TE€CTUPOBAHUS, IMOJATOTOBKA M HCIIOJHEHUS TECTOB,
aHaJM3 U KOPPEKTHOCTh PE3YyJIbTATOB TECTUPOBAHMUS, BBISIBICHUS U JIMKBU-
nanud 1edeKToB U omuoOoK. ba3oi 3HAYNTEIBPHOM YacTH ITUX IPOIIECCOB
MOTYT OBITh CUMBOJIMYECKHUE MOJCIHM IporpaMMm B BHUE I'padoB, MOTOKOB
yIPaBJICHUS U MapIIPyTOB HUCHOJHEHUS MPOTrPaMMHBIX MOJYJEH, cO3/1a-
BaeMble Ha OCHOBE MpeoOpa30BaHMs TEKCTOB MPOrpamMM Ha sI3bIKaxX IMPo-
rpamMmMupoBanus. Takas 00001IeHHAs BU3yaTn3alus TEKCTOB U CTPYKTYPbI
MPOTPaMMHBIX MOJAYJICH MO3BOJSET HATJIAJHO MPECTABISATh JIOTUYECKUE
MPOIIECCHl PeATU3alMK CIOXKHBIX (DYHKIIUNA MpOrpaMm, OIEHHWBAaTh HEO0O0-
XOJUMBIE PECYpPChI JJIsl TECTUPOBAHUS M COMOCTABIISITh UX C TpeOOBaHUS-
MU U 3TanoHamu. Ilpoexmupoeanue mecmoe 011 mooyneii na 6aze nomo-
K06 Yynpaenenus, ux 6blNOJIHeHUA U YCMPAHEeHUA OWUOOK 11eI1ecO00pa3HO
UCIIOJIB30BaTh MpU pa3paboTke TexHojoruid u Ilporpamm TectupoBaHus
MPOrPAMMHBIX MOJTYJIE U KOMIIOHEHTOB JIJIsl 00€CTICUEHUS UX COOTBETCTBUS
TpeOOBAHMSIM BBICOKOTO Ka4e€CTBA MO CIEAYIOMIMM 3Tarnam (puc. 2.7):

e TIOJITOTOBKAa W MOCTPOSHHE MOJIEIH Tpada y3/I0B M CBA3EH MOMYJIS
HA OCHOBE TEKCTA MPOTrPaMMBbl;

e BBIJICJICHUE, aHATU3 M 00ecleueHe KOPPEKTHOCTH IMKIIOB, Tpada
MOJYJIsl IPOTPAMMBI;

e BBIJICJICHUE U TECTUPOBAHUE AIMKIMYECKUX MapHIpyToB rpada Mo-
TyJisi TPOTrPaMMBbl B COOTBETCTBHE C TPEOOBAaHUSMU K KaYECTBY;

e (UKCUPOBAHHUE PE3YJIHTATOB MCIOJHEHUSI KaKJIOrO0 TECTa Ha BbI-
OpaHHOM MaplIpyTe, ycTpaHeHue Ae(EeKTOB U OIMUOOK U 3aBEPIICHUE TEC-
TUPOBAHUS MOYJIA.
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Ilpoekmupoganue mecmog 0,14 NOMOKOE ynpasienus Mooyieil, Ux 6blnoyHe-
HUe u ycmpanenue oumubOoK 001)HCHO BKII0YAMDY:
- TOJTOTOBKY M MOCTPOEHUE MOJIENH Ipada y3I7I0B U CBSA3EH MPOrpaMMbl MO~
TSt
® TPAHCISLMIO TEKCTa MPOrpaMMbl MOAYJIS, TIOJIyYEHHOTO OT IPOrpaMMHU-
cTa B rpad)OBYIO MOJIEIb Y3JI0B U CBSI3€H MEXTy HUMU;
® OJIHO3HAYHYIO HyMEpaIUIO MPEII0KEHUI TeKCTa MPOrpaMM MOAYJIS U
npeoOpa3oBaHue B UMEHA Y3JI0B Tpada;
e mpeoOpa3oBaHUE TEKCTA MPOTPAMMBI MOJYJISI B BU/IE KOPOTKUX MPEIIIO-
KEHUH U MPETUKATOB Ha SKBUBAJICHTHBIC MMOCIEA0BATEILHOCTH y3JI0B U
cBsi3eit rpada momys;
- BBIJIETICHUE, aHAIU3 U 00ECTIeYeHNE KOPPEKTHOCTH IIUKIIOB rpada mporpaMmbi:
e BhIJCNCHUE B Tpade MOAYIISl LIMKIOB, PacUyeT UX CIOXKHOCTU U Pa3BEpPThHI-
BaHME JUIl aBTOHOMHOI'O aHalIM3a U TECTUPOBAHUS MTEPALMi LUKIMYECKOM
YaCcTH MapIIPyTOB;
® TECTUPOBAHHUE BBIACICHHBIX LIMKJIOB MO BHIOPAHHBIM BHYTPEHHUM Map-
HIpyTaM U UTEPALIUsIM;
- BbIIEJIEHUE U TECTUPOBAHUE ALMKIMYECKHX MapILIpPyTOB Ipada MOayJs Ipo-
rpaMMbI B COOTBETCTBHE C TPEOOBAHUSAMU K KaYECTBY;
® pacyeT CI0KHOCTH U MPOBEPKA NEPBUYHON KOPPEKTHOCTH CTPYKTYPhI
AIMKIIMYECKOro Tpada MOIYJIsl Al UCKITIOYEHUSI CTPYKTYPHBIX OIIHOOK Mpo-
TPaMMHUCTOB;
®  aHaNW3 B3aUMHOUN KOPPENAIIUH MIPETUKATOB B Tpade, BHIICICHUE U UC-
KJIFOUEHHE HEPEAIN3YEMBIX ITyTEW BCIEACTBHE MTPOTUBOPEUNI MEXKTY Ipe-
JMKaTaMH;
® BbIICIICHUE U YIOPSAJOYEHBE MApPUIPYTOB TECTUPOBAHUS MO CIOXKHOCTH,
JUTUTETTHOCTH WJIM BEPOSATHOCTH UCTIOTTHEHMUS,
® TECTUPOBAHUE BHIOPAHHBIX MAPIIPYTOB, PH BXOJHBIX BEIMUHNHAX, COOT-
BETCTBYIOIIHUX MTPOXO/IY IO BEIOPAHHOMY ITyTH:
® COIVIaCOBAHHUE C MPOrPaMMHUCTAMU ITPOMEKYTOUHBIX YHUCIIEHHBIX pacye-
TOB U MPEUKATOB, KOTOPbIE HEOOXOIUMBI JIJIsl TPOBEPKU KOPPEKTHOCTHU
peanu3anuy MapIipyToB;
® AKTUBU3UPOBAHUE BHIOPAHHBIX MAPIIPYTOB TECTUPOBAHUS 1O BHIOpaH-
HOMY ITyTH;
- (bukcupoBaHME PE3yTHTATOB UCTIOTHEHUS KAXKIOTO TECTa Ha BEIOPAaHHOM
MapIIpyTe, ycTpaHeHue 1eeKTOB U OITMOOK MOIYJIS:
® OIpeJeNeHne COOTBETCTBUS TECTUPOBAHMS MOIYJIS IPEANOIaraeMoMy
pe3ynbTary, OlleHKa Ka4ecTBa, OOHApyKEHUE U UCIPaBIICHHE OINOOK;
® TIOJITBEPKJICHUE U JOKYMEHTHPOBAHHE MOJTHOW KOPPEKTHOCTHU BbI-
OpaHHBIX MapIIPyTOB MOTOKOB YIIPaBJICHHs MOIyJIeH U 3aBEpIICHHE TeC-
TUPOBAHUS.

Puc. 2.7
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Jexkuus 2.2

TECTUPOBAHMUE IIOTOKOB JAHHBIX
IMPOI'PAMMHLBIX MOAYJIEHN

CBoiicTBA U TECTUPOBAHUE MOTOKOB IAHHBIX
MPOrpaMMHBIX MOAYJIei

B epaghax nomoka oannvix 3HaueHNsT 00BEKTOB CBSI3aHBI C 0Opada-
THIBAIOIIMMH y3J1aMH, B KOTOPBIX 3THU 3HAYeHHs BbrUucistorcs. [Ipu mprume-
HEHUU TpadoB MOTOKA JAHHBIX Y3€7 MOXKET OBITh UCIIOJIb30BaH JIJIsl MPE/ICTaB-
JICHUSI HECKOJBKUX PA3IUYHBIX BBIUYMCICHUNW U, TaKUM OO0pa3oM, MOXKET
UMETh HECKOJILKO PA3IMYHBIX OOBEKTOB, ACCOIMUPOBAHHBIX C MCXOSAIIMMU
cBs3siMU. OOBIYHAS MPAKTHKA — pa3MEIIeHHEe UMEH OOBEKTOB Ha CBA3SIX, HC-
XOJSIIMX U3 TaKUX Y3JI0B. [Ipy TakoM MCMONB30BAHUU 3TH MMEHA XapakTe-
PHU3YIOTCS 3HAUSHUSMHU UCXOMANTUX CBs3eH. [I0CKOIBKY HCXOAIIIE U3 OHO-
T y3Jla CBSI3U SIBJISIFOTCSI BXOJSIIUMHE 110 OTHOIIEHHUIO K CIEIYIOIIEMY Y31y,
OHHU Ha3bIBAIOTCS 3HAUYCHUSIMHU BXOJAIIUX CBsI3eH. Y3 BbIOOpA TaHHBIX BbI-
YHUCIISET CIeNUaIbHY0 (DYHKIIMIO 3HAUEHUS BXOMSIICH CBS3U JJIS HCITOJNIb-
30BaHUs B WCXOMAIICH CBs3U. Bxooauwue ceazu y3na BbIOOpa JTaHHBIX
JOJIKHBI OBITH TIOMEUEHBI YCIOBHEM IMPEANKATa, MPU KOTOPOM BBIOMpAETCS
JTaHHas BXOJAMIas CBsI3b. Ero 3HaueHme BbIOMpacT OOBEKT MAHHBIX, CO-
OTBETCTBYIOIIMK Bxosieh cBs3u. OOpabaThIBaOIMK y3€1 C OJHOW WIn
0osiee BXOIAMIMMHU CBSI3IMH (DOPMHUPYETCS, IO KpaiHEeH Mepe, ¢ OJIHOM HcC-
XOJIAIIEH CBSA3bI0. BXossiue cBs3u 0003HAYar0TCs UMEHaMH JTaHHBIX. Hc-
x00auan céa3b 0003HAYACT BHIUMCICHHYIO (DYHKIIHMIO STUX OOBEKTOB JIaH-
HBIX. 3allOMUHAIONIUE Y3JIbl MPU MOCEAyIonie 00paboTKe JOKHBI yTOY-
HATHCS, KAKOE MMEHHO 3HAYEHUE MMePEMEHHON MCIOIB3YeTCs: 3HaUYCHUE, CO-
XpPaHEHHOE Ha JHCKe, win 3HadyeHne B O3Y, MpeamecTBYOIEe COXpaHe-
Huto. [Ipu ucnonb30BaHUM B CETAX C (paillaMu COBMECTHOTO JOCTYyNa OHU
MOTYT OTJIMYAThCS (M TAKUM 00pa3oM ObITh HCTOUHUKOM OIIIHOOK).

TecTtupoBanvue nomokoeé 0aHHvIX MOXHO pPa3JeiIUTh Ha JIBa JTara.
Ilepeviit 5man TecTUPOBAHUSI COCTOUT B aHAIU3E y3J0B 00pabOTKHU JaH-
HBIX, OMPEACIISIIONINX 3HAYCHHS TIPEAUKATOB B OTIEpaTopax BEIPAOOTKH JI0-
TMYECKUX PEIICHUH TpH B3aUMOJCHCTBUU DJEMEHTOB B MOJYJE IIPO-
rpamMM. OTU pElIeHUs BIUSIOT Ha U3MEHEHUs] MapIIpyToB 0OpabOTKU WH-
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dbopmanuu, 4yTo COMMMKAET B ITOM YACTU METOJ| TECTUPOBAHMS MOTOKOB
JAHHBIX C TECTUPOBAHUEM CTPYKTYPBI MOAYJIsA. Bmopoit sman — TeCTUPO-
BaHUE OOpaOOTKM JIaHHBIX HA COOTBETCTBUE 3aJIaHHBIM TPEOOBAHUSIM.
OHO COCTOUT B TPOBEPKE BBIUUCICHUN IO AHATUTHYECKUM (opmysiam
WU ONPEJEICHUE YHCICHHBIX 3HAYEHUN pPEe3yJIbTATOB PEIICHUS 3a7ad B
3aBUCUMOCTH OT YHCJIOBBIX WJIM JIOTMYECKUX 3HAYEHUM HCXOJHBIX JIaH-
HBIX.

OYHKIIMOHUPOBAHUE MPOTrPAMMHOTO MOAYJISI MOKHO pacCMaTpPUBATh
KaK 00padomky nomoxa OanHblX (IIEPEMEHHBIX, IMPEIUKATOB M KOH-
CTaHT), MepeaaBaeMbIX OT BXOJa B MPOrpaMMy K €€ BbIXOAYy. BXojHbIe
JAHHBIE MOCJIEIOBATEIBbHO UCTOJIB3YIOTCS NI ONPENIEIICHUS psijla IpoMe-
KYTOUHBIX PE3yJIbTATOB BIUIOTH JO MOJy4eHUs HaOOpa BBIXOJHBIX JaH-
HbIX. 3ajaya TECTUPOBAHMS IMOTOKA JIAHHBIX COCTOUT B YCTAaHOBJICHUU
KOPPEKTHOCTH WX OOpabOTKHM W B BBISBICHUH OIIMOOK B TECTUPYyEMOU
nmporpamMme. JTa 3ajjaya MOXKET PEeIIaThbCsi CTAaTUUECKU O€3 HCIOJHEHMS
nporpaMmbl (aHaJIM30M €€ TeKcTa U rpada) U JUHAMUYECKU — IYTEeM HUC-
MOJIHEHUS TTporpaMMbl Ha DBM B MaIlIMHHBIX KOJAX MPHU Pa3IUYHBIX HC-
XOJIHBIX JTAaHHBIX.

Mertoabl TECTUPOBaHUS MOTOKOB JaHHBIX Ooisiee 3(PPEKTUBHBI, YyeM
METO/Ibl TECTUPOBAHUS TOTOKOB YNPABICHUS, B TOM CMBICJIE, YTO OHH MOTYT
oOHapykuBaTh 00JbIIEe TUHOB OMOOK. OHU Takxke Ooisiee 3PPEKTUBHBI C
TOYKHU 3PEHUSI TEOPUH, MOCKOJIbKY MOKHO CO3/1aTh BCE TECTHI C MOMOIIIBIO
TECTUPOBAHUS MOTOKOB YIIPABJICHUS M €IIe HEKOTOPBIC JOMOJHUTEIbHBIC
TECTHI JJIs IOTOKOB JaHHBIX. OJIHAKO 3a 3TO MPUXOJUTCS PACILIAYMBATHCS.
Yto0bl qOocTHYL O0Jiee d(PGHEKTUBHOINO TECTUPOBAHUS, IIPUXOJUTCS MPOJIe-
naThk Oosbiiie paboThl. bosbliie paboThl, BO-TIEPBLIX, PHU MPOCKTUPOBAHUN
TECTOB, a BO-BTOPBIX, MPU MPOBEPKE pe3yJbTaTOB TecTUpoBaHUs. [IpuBe-
JICHHBIC HIDKE€ METOJbI TECTUPOBAHUS, UCIIOJIb3yeMble B rpadax MOTOKOB
JAHHBIX, PACIOJIOXKEHBI IO CTENEHU BO3pacTaHus Uux 3PGEeKTUBHOCTH.

Mogenb MOTOKa JNaHHBIX — 3TO CHOCOO CHPYKMYypupoeams muluiie-
Hue, HEOOXOIMMBIN JJIsi TIOJIy4eHUsI TOJIe3HbIX TecToB. Ecnm cnmenars ot-
JEJTLHO MOJEIh TOTOKA JAHHBIX U MOJIEIh TIOTOKA YIIPaBJICHHUs, KaXKaas pu-
BEJIET K PA3JIMUHBIM TECTaM, U MPHU TAaKOM MOJXO0AC HE OYJET 3HAYUTEIILHOTO
MEPEKPBITUST CO3aHHBIX TeCTOB. [loaTOMY MoONE3HO MOMeENaTh MOJAEIb IO-
TOKa YIPABICHUS 6HYmMpb MoOeau nomoka oannwix. lloBTOpsiomuecs
MPOLIETyPhl B MOJICSI OOJIBIIEH YaCcThIO ONPEACIISIIOTCS MTOTOKaMU JTaHHBIX.
MOXHO TOMECTUTh MOJENb IOTOKA JAHHBIX GHYMIPbL MOOEAU NOMOKA
ynpaenenua. Torga o6paboTKa MOJIETUPYETCs MPHU MTOMOIIM rpada MmoToka
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TaHHBIX. BIOOp crocoba coBMeIeHrs MOJIETIC OTOKOB 3aBUCUT OT TOTO,
KaKOW M3 HUX ABJIAETCS 00JI€€ CI0KHBIM U JJOMUHUPYIOIIUM.

JlaHHbBIE, YU4aCTBYIOIIHNE B BEIYMCIICHUSIX, TOJKHBI OBITh ONpPE/IeJICHbI
SIBHO B MOTOKaX JaHHBIX MO UMEHHU, THUIY U CIIOCO0Y JAOCTYyIa. ITO MO3BO-
JSIeT paccMaTpUBaTh MPOTpaMMy B BHUJE MyJbTUrpada, 3alaHHOTO CTPYK-
Typo mepenayd yrupaBleHUs] (nomoKom ynpaeienus) u rpagom npeodpa-
30BAHUS JJAHHBIX, YYAaCTBYIOUIUX B BBIYUCIICHUAX (MOmMOK oanHwix). llepe-
CE€UYEHUE MOTOKOB YIPABJICHUSA U MOTOKOB JaHHBIX OCYIIECTBISACTCS B Y3-
JaxX BETBJICHHUS: MPOBEPKU YCIOBUN U NUKIJIOB. COBMECTHBIN aHAJIN3 MOTO-
KOB YIIPABJICHUS W JIAHHBIX MTO3BOJIAET MPOBEPSITH KOPPEKTHOCTh 00IacTei
omnpeAesieHUs EPEMEHHBIX Ha MapuIpyTax UCIOJHEHUS nporpamMsbl. I1o-
CIEACTBUS OIIMOOK JAHHBIX B MOJYJIE MOTYT MPOSIBJISATHCS KaK Malble
M3MEHEHUSI HEKOTOPBIX MEPEMEHHBIX B MPOIECCE BHIUUCICHUN U KaK MOJI-
HOE MCKXKEHHUE WJIM OTCYTCTBUE HA BBHIXOJIC TPEOYIOIUXCA BeIUUnH. Tec-
TUPOBAHUE MPOTPAMMHOIO MOAYJIS 1€J€CO00pa3HO MPOBOAUTH HA YIOPS-
JIOYCHHBIX HA0Opax JaHHBIX C YYETOM CTEICHHU WX BJIMSHUS HA BHIXOJIHBIC
pe3ysbTaThl. C 3TON MO3UIMU JIJIS MOCIEIYIONIETO aHaIn3a 1iejiecoo0pas-
HO BBIJICIIUTH 06a 6uoa 00padomKu OAHHLIX: CTIOCOOHBIN MOTHOCTHIO M3-
MEHATH 00JIaCTh ONPEICNICHUS PE3YIHTATOB U U3MEHSIOIIUNA Pe3yIbTaThl B
npejenax HEKOTOpOi OrpaHMYEHHON 00J1aCTH ONpEIEICHUS.

Ilepéomy 6udy o6pad6omku COOTBETCTBYIOT HCXOJHBIC ITAHHBIC B
KPUTUUYECKUX TOuKax (y3Jlax) M Ha rpaHuliax 00JIacTel u3MEHEHUs mepe-
MEHHBIX. [Ipy TakuxX KPUTUUECKUX 3HAYCHUSX MOXKET UBMEHAMbCA Map-
uipym WUCTIOJIHEHUS NPOTPaMMBbI, BCJIEJCTBUE YErO BO3MOKHO HAUOOJIbIIIEE
U3MEHEHHE pe3yabTaToB. [loaToMy OOBIYHO TecTHpoBaHHE OOpaOOTKHU
JAHHBIX, MPEXKJI€ BCETO, HAITPABJICHO HA MPOBEPKY UCIOIHEHUS MPOrpamMMm
IpU 3HAYEHUSIX TEPEMEHHBIX, BIUAIONIMX HA BBIOOp Mapuipyta U JIOTUKY
(GYHKIIMOHUPOBAHUS TPOrpamMM (CTpaTerusi o0JacTei).

I'panuunsvie ycnoeus — 3T0 CUTyaIluy, BOZHUKAIOIIME B HEMTOCPECT-
BEHHON OJM30CTH K TpaHUIlaM o00JiacTeld M3MEHEHUsI 00padaThIBa€MbIX
MEPEMEHHBIX. UUCI0O TaKUX KPUTUYECKUX 3HAUYCHUM KaXJIOW NMEPEMEHHOU
MOXET OBITh Ha HECKOJBKO TMOPSIKOB MEHBIIIE, YEM YHUCJIO 3HAYEHUU 10
BCEH BHYTPECHHEH 4acTH OOJaCTH M3MEHEHHI 3TOM BEIMYMHBI. BOIBITHH-
CTBO KPUTHMYECKUX 3HAYEHUU (MPEIUKATOB) MOXKET CYIIECTBEHHO BIIMSTH
Ha pe3ysibTaThl U MOJICKUT Haubojee TIIATEILHOMY TEeCTUpOBaHUIO. B
ATOM YacTH TeCTUpOBaHUE 0OpPaOOTKU MAHHBIX MO COJAEPKaHUIO OJU3KO K
TECTUPOBAHUIO CTPYKTYphl (ITOTOKA YMHpPaBJICHUS) MPOTpaMMbl (CM. JIEK-
o 2.1).
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[Tpu 3TOM BUAE TECTUPOBAHUS MAPUIPYTHI (POPMUPYIOTCS B MPOILEC-
ce aHaju3a M oOpabOTKU JTaHHBIX Ha IMOCJEAOBATEIBHBIX ONepaTopax yc-
JIOBUM B TEKCTE MporpaMmbl. Takum 00pa3oM, BC€ MHOKECTBO MapIIpyTOB
SABJISICTCSI PEATU3YEMbIM U OMPEACISETCS COCTABOM PEAJbHBIX TECTOBBIX
naHHbIX. CodYeTaHUs] HCXOIHBIX JAHHBIX B TECTaX HEMOCPEICTBEHHO
BJIMSIIOT Ha CTEMEHb OXBaTa TECTUPOBAHUEM YUYACTKOB MPOrpaMMbl MOJY-
ns1. [Tytem comoctaBieHus MPOBEPEHHBIX MAapUIPYTOB C MApPUIPyTaMU, BbI-
JeNeHHBIMU TI0 Tpady IporpaMMbl MPHU Pa3IMUYHBIX KPUTEPHUSX MOKHO
OLICHMBATh MOJIHOTY TECTUPOBAHMS IMOTOKA YIPABICHUS MOIYJS U TPH-
OJIM3UTENIBHYIO €r0 KOPPEKTHOCT.

Bmopomy eudy oopadomku COOTBETCTBYIOT JaHHBIC B OTpAaHUYCH-
HOW WJIM HEOTPAHUYEHHOM 00JacTU OINpEeNesICHUs, KOTopas MOXKET Jie-
JUTHCS Ha HEKOTOPOE MHOXKECTBO COIpsraromuxcs odiactei (momobiia-
cteit). MI3aMeHeHne JaHHBIX B Mpejaenax Takoi 0071acTy HE BIUSET Ha Map-
MIPYT UCTHOJHEHUS mnporpaMmbl. [loaToMy 1j1si npoBepku (DYHKIIMOHUPO-
BaHUSI TPOTPaMMBbI U3 BCETO MHOKECTBA 3HAYEHUM JTOCTATOYHO UCIOIb30-
BaTh MPU TECTUPOBAHUU TOJIbKO HECKOJBKO 3HAYCHUN BHYTPU U BOJIU3U
rpanull obnactu. KoaudyecTBo BETWYMH, MCIOJIB3YEMbBIX NJII TECTUPOBA-
HUS TIpU 00pabOTKE ATOTrO BUJIA, MOXKET ObITh HAa HECKOJBKO MOPSJIKOB
MEHBIIIE TIOJIHOTO YHCJa 3HAYCHUN KakKAoW mepeMeHHoW B obmactu. B
MPOIECCE TAKOTO TECTUPOBAHUS MTPOBEPSACTCS TOUHOCTh OCYILECTBISIEMBIX
BBIYUCIICHUM, MPAaBUIBLHOCTh Pa3MEPHOCTH OOpadaThIBAEMbIX BEJIUMYMH,
KOPPEKTHOCTh (POPMHUPOBAHMS JIOTUYECKUX BeJMYMH U T.1. [Ipu 3TOM Tec-
TUPOBAHUE JIOJKHO OXBaThIBaTh BCIO 00JIACTh U3MEHEHMS KaXKJI0M oOpa-
OaThIBaEMOI IEPEMEHHOMN U KKJION pPe3yJIbTUPYIONIEH BETUYHHBI.

Ilpoexmupoeanue u @vinojHeHUe Mecmos ¢ mMooeiu nomokKa Oam-
HBIX OCTACTCS TOYTU TAKUM K€, KaK B MOJCJIM MOTOKA yIpaBieHUs (CM.
puc. 2.7). Ilpoueccel (popMupoBaHHUS M TECTHPOBAHHS MOJCIH ITOTOKOB
TaHHBIX (0€3 IMKIIOB) MpeAcTaBieHbl Ha puc. 2.8. Tecmuposanue ¢ npu-
MeHeHuem 2paghoevix moodeneil TporpaMMHBIX MOAYJIeH criocOOHO obec-
MEYMBAaTh UX BBICOKOE M YIpaBisieMoe KayecTBO. OHO COCTOUT W3 ABYX
TEXHOJIOTHYECKUX ATAIOB: MOCTPOCHUS U aHaiIu3a rpadoBON MOACIH IS
MOJATOTOBKM TECTUPOBAHUA U 3Tala MUIaHUPOBAHUS, peAIU3alMi U UCTIOJ-
HEHUSI TECTOB JJI BBISABICHUA NePEKTOB U OMMOOK B mporpamme. [lpu
IJIAHUPOBAHUHU TECTUPOBAHUS HA OCHOBE 00BEIMHEHHOU IpadoBOil MO/Ie-
JIM TIOTOKOB YMPaBJICHUS U JAHHBIX MOATOTABIMBAIOTCS UCXOAHBIC JaHHBIE
TpeOOBaHUN U ITATIOHOB M 00O0OIIEHHBIN Tpad MOJEIN MOIYJIs. DTH JIaH-
HBIE HCHOJIB3YIOTCS I ONPENEIICHUS] MPEIUKATOB M IMEPEMEHHBIX ITpa-
BWJIbHBIX MaplIpyTOB UCIIOJIHEHHUSI TPOTPAMMbI Y OTIMCAHUM TECTOB.
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Dopmuposanue u mecmuposanue NOMOKO8 OAGHHbHIX MOOYA
O0M1ICHO 6KTIIOYAMD:
- TOCTpoeHue U aHanu3 TpadoBOM MOJAENTH AJii TOATOTOBKHU
TECTUPOBAHUS:
® UICHTU(PUKALUIO BXOAHBIX MEPEMEHHBIX U KOHCTAHT, MIPH-
CBOCHHE Ka)K/10l BXO/IHOM NMEPEMEHHON UMEHU U CO3/ITaHUE ISt
HEe BXOJIHOTO Y3714,
¢ ipeoOpazoBaHue crenu@UKAIUy U TEKCTa TPOrpaMMbl MOTY-
7151, 9TOOBI KaXKI0M BRIYUCISIEMOU (DYHKIIMH COOTBETCTBOBAJIO
OJIHO MpeJJIokKEeHue — noarpad;
e riepeyrciieHue PyHKIUI — noArpaoB U CO3AaHUE CTPYKTYPbI
y3JI0B MOAYJIsI, TOKa HE OXBAYECHBI BCE MMOTOKAMH JJAHHBIX;
e GopMUPOBAHUE CIHCKA, B KOTOPOM HAXOJATCS MPOMENKYTOU-
HbIE TIOATpadbl, 3aBUCAIIIE OT OOJIBIIIOTO KOJIMYECTBA BHIYHCTIC-
HUU;
® IPOBEPKA MPOMEKYTOUHBIX (PYHKIIHI, MOXKHO JI YIIPOCTUTH
MOJIETb, Y IAJISISI IPOMEKYTOYHBIC Y3JIbI MEX Ty moarpadamu;
® [IPOBEPKA BO3MOKHOCTH YIPOCTUTh MOJIEIb, I00aBJIIsisl TpOMe-
’KYTOUHBIE y3JIbl U MOATPA]BI TSI CIIOKHBIX BRIYUCIICHUH;
® perucTparysi MOJAEIHU MOTOKA JAaHHBIX MOAYJIS — PYHKIIUMN, CBSI-
3eii U moArpadoB, KOTOPHIE OTPAXKAIOT UX 00PabOTKY;
® IIPOBEPKA MOJTHOTHI U KOPPEKTHOCTH MOJETIH MTOTOKA JTAHHBIX;
- TUTAHUPOBAHUS, PEATTU3AIMH U UCTIOTHEHUS TECTOB JIJIsl BHISBIIC-
HUA 1e(PEKTOB U OIMOOK B MPOrpamMme:
e BEIOOp MApIIPYTOB TECTUPOBAHUS C HCIOIH30BAHUEM TTOPOK-
JIEHHBIX NOArpadoB;
e MIPE/ICKA3aHUE U PETUCTPALIUS 0XKUIAEMbIX PE3YJITATOB — 3TAJIO-
HOB TECTUPOBAHMSI BEIOPAHHBIX MAPILIPYTOB U MOArpadoB;
e OIIPE/ICIICHNE KPUTEPUEB COOTBETCTBHUS STAJIOHY JJISI KaXIIOTo
TecTa;
e BBITIOJIHEHHE TECTOB MTOTOKOB JAHHBIX HAa BRIOPAHHBIX MapIIpy-
Tax v noarpadax;
e CPAaBHEHHE PE3YJIbTaTOB TECTUPOBAHUS MapIIPYTOB U MOArpagoB
C ATaJIOHAMH, PETHCTpaIHA 1e()EKTOB U OLIHOOK;
e HCTIpaBIIcHHE AC(PEKTOB U OMUOOK M PETPECCHOHHOE TECTHPOBA-
HHUE MapIIpyTOB U 1o rpagos.

Puc. 2.8

MapiuipyTsl GOpMHUPYIOTCS B COOTBETCTBUM C 3aJJaHHOM CTpaTeruen
U KpUTEPUEM BBIICIICHUS U yIHOpsaoYuBaHus MapuipyToB. Chopmupo-
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BAHHBIE TECThl HUCIOJB3YIOTCS I KOHTPOJS HMCIOJHEHHUS MPOTPaMMBbI
KOMITOHEHTA U BBISIBJICHHUS OIITHOOK.

Iloozomoexka mecmos nomokKo8 OAGHHBLIX MOOY/Is1 HAUMHAETCA C MPO-
BEPKH KOPPEKTHOCTHU €ro crnenudukanuu, UASHTU(PUKAIMA BXOJHBIX Iie-
PEMEHHBIX U KOHCTAHT, IPUCBOCHUE KAXKAOW BXOJHOM MEPEMEHHOW UMEHHU
U CO3/IaHu€ U1 HEee BXOJHOTO y3ia. TekcT mporpaMmbl MOAYJIS Mpeodpa-
3yeTcs Tak, YTOObI KaKJIOM BBIYMCISIEMON (DYHKIIMU COOTBETCTBOBAJIO OJ-
HO npemioxxeHue. Co3maaeTcsi CTPYKTypa KOMIIOHEHTA, HAUMHAsl C 3JIEMEH-
TOB, KOTOPBIC 3aBUCAT OT BXOJHBIX MMEPEMEHHBIX U OT PE3yJIbTATOB IIPE/IbI-
nymux (yHKIHA, TTOKa HE OXBadeHbl Bce. [IpousBoauTCs MpoBEpKa Mmpo-
MEXYTOYHBIX (PYHKITUH, SBISIETCS JIM UX YIOPSIOUYEHHE HEOOXOTUMBIM HJIH
OpOCTO YAOOHBIM, MOXHO JIM YIPOCTUTH MOJIENb, YA IPOMEKYTOUHBIE
Y376l WM, JOOABISAS MPOMEKYTOUYHBIC Y3Jbl M MOATpadbl IJIs CIOXKHBIX
BbIuMCIeHU. Cnenyer 3apezucmpuposéamsv mooeb NOMOKA OAHHBHIX —
NOMMEHOBAHHBIA HA0OP y3JI0B — (DYHKIIMI, UX CBsi3eld U noArpados, KOTO-
phI€ OTpaXkaroT X 00padOTKY.

Inanuposanue u peanuzayua mecmupoeanus mooyia ¢ UCHOIb-
308anuem 2paghoe nomokKoevlx mooenei npozpamm HauuHaerca ¢ (dop-
MUPOBAHUS 33JIaHUs1, STAIOHOB U OTPAHUYCHUH NI TIJIAHUPOBAHUS TECTHU-
pPOBaHMS TTporpaMMHOro Moy (cM. puc. 2.8). Ha ocHOBe mOATOTOBIICH-
HOTo rpad)a NPOrpaMMHOTO KOMITIOHEHTA JI0JXKHO TIPOU3BOAUTHCS BbIJEIIE-
HUE YUKAUYECKUX nooZpaghoe i aBTOHOMHOTO TECTUPOBAHUS, UCIIOJIb-
30BaHUE MPEAUKATOB U MAPIIPYTOB LMKJIOB JJisi (POPMHUPOBAHUST HAOOpa
TECTOB W BBINOJIHEHUE MX TecTupoBanus. [locie sToro menecooOpazHO
OCYILECTBJISITh BHIOOP MapIIpyTOB TECTUPOBAHUS MO y3jaM MU MOPOXKIACH-
HBIM UMH CJIO’KHBIM BBIUKCIUTENIBLHBIM NoArpadaM v aKTUBU3UPOBAHHUE TEC-
TUPOBAHUS TOPOXKJIEHHBIX NoarpadoB. B pe3ynbrare BO3MOXKHO Mpeodpa-
30BaHME OOBEIWHEHHOUW TrpadoBOM MOJECIH K AlUKIMYECKOMY BUIYy. B
3TOM MOJIeNIM TPOU3BOJUTCS BBIJICICHUE MapIIPyTOB MO BBIOPAHHOMY
KPUTEPUIO U YHOPSIIOUCHHUE BBIJICICHHBIX MaplIpyToOB rpada mo BbIOpaH-
HOM CTpaTervy aluKJINYeCKOTO Tpada HCHOJHEHHS mporpammebl. [lamee
1e71eco00pa3HO MPOBECTU aHAJIU3 W UCKIIOYEHUE HEpEeaTn3yeMbIX Map-
mIpyTOB rpada 1Mo MPOTUBOPEUUBLIM YCIIOBUSIM B IIpeUKaTax WA Ha Tpa-
HUYHBIX 3HAYCHUSX MNEPEMEHHbIX. OCTaBUIMKCS CIUCOK MPEIUKATOB U
BBIJICJIEHHBIX MapIIPYTOB UCIIOIb3YETCS JJISI IPEACKA3aHUS U 3alUCH OKH-
JA€MbIX UTOTOB TECTUPOBAHUS MapIIPyTOB, POPMHUPOBAHUS HAOOpa TECTOB
U peaju3alii TECTUPOBAHUA MO BBHIOPAHHBIM MaplIpyTaM U Toiarpadam.
DTO MO3BOJISIET OLEHUTDH MOJHOE YUCIIO TECTOB, UCIIOJIb30BAHHBIX IS TEC-
TUPOBAHUS BBIJICICHHBIX MApPIIPYTOB C YYETOM 3HAYEHUM 3TAJIOHOB U OT-
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PAaHUYEHHBIX PECYPCOB, a TAKXKE CTEIEHb IMOKPBITUS MOJYJIS TECTaMHU,
IPOKOHTPOJIUPOBATH PE3yJIbTaThl TECTUPOBAHMUSI, BbIJICTICHHbBIE N€(PEKTHI U
ommOku. Ilpu 3TOM HoKHA OBITH MPOBEJCHA OIEHKAa KauyecTBa IPO-
rPaMMHOTO MOAYJISI U IOMYCTUMOCTH €r0 MPUMEHEHUSI B POEKTUPYEMOM
KOMIUIEKCE, MOATBEPKICHA KOPPEKTHOCTh 3HAYEHHUMN PE3YIBTATOB B IPO-
MEXYTOUHBIX y371aX, LUKJIaX W mnojarpadax. Bce urorm TtectupoBaHus
JIOJIKHBI OBITh JOKYMEHTHUPOBaHbI. Hike mpencTaBieHbl HEKOTOPhIE METO-
JIbl TECTUPOBAHMUSI, UCTIOJIb3yeMble B rpadax MOTOKOB JaHHBIX MPHU BHIOOpE
MapHUIpyTOB B IOPSKE BO3pacTaHus ux 3((PEKTUBHOCTH.

Iokpvimue 6600a/8v1600a. J1n51 KaX10r0 BBIXOJHOTO y3JIa UCIIOJbB3Y-
eTCsl HA0Op BXOJIHBIX 3HAUYEHUN, KOTOPBIC IPUBOMAST K ONPEACICHHOMY 3Ha-
YEHUIO BbIBOJIA. B 3TOM MeTojie ecTh ci1aboe MeCTO: MOKPHITUE BXOAHBIX U
BBIXOJIHBIX Y3JIOB M, BOBMOXHO, HEKOTOPBIX TPOMEKYTOUHBIX Y3JI0B, HO €C-
JIM CPEeIM HUX UMEETCS OTICIbHBIN MpeIuKaT BbIOOpa, MOYKHO OBITh YBEPEH-
HBIM, YTO UCTIOIB3YETCS TOIBKO OJTHO 3HAYEHHE 3TOr0 Mpe/IuKaTa, Ipyrue He
OyIyT MPOTECTUPOBAHBI. JTa MPOBEPKA CIHUIITKOM Ci1ada, 4ToObI OBIThH IO-
ne3Hoi. OHa rapaHTupyeT TOJIBKO TO, YTO MPOTrPaAMMHBIA MOJYJIb pabOTaeT
JUIsL OJTHOTO HA0Opa BXOAHBIX JTAHHBIX.

Beoo/evieo0 + e6ce npeduxkamvi. YCUNMBAECTCS TOKPBITHE BBO-
Ja/BbIBOJA TaK, YTOOBI BCE MPEIMKATHI (BKIIIOYAs MIPEIUKATHI TOTOKA YIIPAB-
JICHUS JUI IIUKJIOB M JPYroro HEOOXOAMMOIO YIOPSIOUYeHUs) ObUTN MPOBE-
peHbl i1 000MX 3HAYEHUW WMCTUHHOCTA W AHAJIOTUYHO ISl TPEIUKATOB B
oreparopax. JTo Jydlle, HO €ClIU €CTh MPOMEKYTOUHbIE BHIYUCIICHUS, pe-
3yJIbTaThl KOTOPHIX HE UCIOJIb3YIOTCS, OHU HE OOHApPYKUBaIOTCs. Bhrumucie-
HUE 4ero-Jinbo 0e3 MoCIeayIOEro UCTIONb30BaHuUs MOJTYYEHHOTO pe3yJsibTa-
Ta — 3TO, CKOPEE BCETO, OIIMOKA, KOTOPas Yallle BCEro SABJISETCS JUIIb HEOTI-
paBAAHHOM TPaToOM PECYpPCOB, HO MHOTJA MOXKET ObITh omacHa. CienoBa-
TEIbHO, TPOMEKYTOUYHOE BBIYMCIEHHUE, BBIXOJ KOTOPOTO HE MCHOJIb3YETCH,
10 BCEW BUIAMMOCTH, SIBJISIETCA OIIMOKOM, M €€ cleayeT oOHapyx uTh. Eciu
MIPOCTO MPOBEPEHBI BCE Y3JIbl C MPEAUKATaAMU (KaK MTOTOKA YIIPaBICHUS, TaK
U BbIOOpA JTaHHBIX), 3TO OOJIBIIIE, YEM TECTUPOBAHUE BETBEHM MOTOKA yNpaB-
neHus: (u3-3a MpoOJIeMbl COCTaBHBIX IMPEIUKATOB), HO HE IOJYYEHBI BCE
MPEUMYIIECTBA, KOTOPHIE JAET TECTUPOBAHUE TTOTOKOB JTAHHBIX.

Yacmuunoe nokpvimue y3108. lIpenpiayime MeToabpl 00ecreunBalii
MOKPBITUE HEKOTOPHIX Y3JIOB U HEKOTOPBIX CBSI3EH, HO MPU ITOM HE TapaH-
TUPOBAJIH, YTO OyaeT 00ECIIEYeHO MOKPHITHE BCEX y3JIOB U/UIU BCEX CBSI-
3eil. JTO HA3bIBAETCA CTPATETUEU cex onpedeneHuil, TOCKOIbKY KaX bl
BBIYUCIUTEIBHBINA y3€J1 B MOJIENIA MOTOKA JIAaHHBIX COOTBETCTBYET OIpeje-
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JICHUIO HEKOTOpO#l nepemMeHHOW. OJHaKO 3TO HE 00ECHEeYMBAET MOJIHOE
MOKPBITHE CBsI3ei. TakuM 00pa3oM, ATy CTPATETHIO HENb3s MPSIMO CPABHU-
BaTh CO CTPATETUEU 6600/8b1600 + npeodukam, ONVMCAHHON paHee. ITO 03-
HayaeT, YTo KaxkJas (pyHKIMs ObLIa BBIIOJHEHA XOTS Obl OJIMH pa3 W jJaia
NpaBUWIHLHOE 3HAUYECHME JIs 3TOrO ciydas. [IpoBenena mpoBepka mpoMexKy-
TOYHBIX PE3YJIbTATOB, MOCKOJBKY TECTUPOBAHUE KaXKJIOTO BBIYMCIIUTEILHO-
ro y3ia u noarpada nojapazyMeBaeT MPOBEPKY BBIUKMCIICHUS, CICITAHHOTO B
3TOM Y3JI€.

Bce y31b1 IOKPBIBAIOT Y3I1bl, @ HE TOJIBKO BBIUUCIUTEIBHBIE — 0OECTIe-
YEHO MOKPBITHE BCEX Y3JIOB BHIOOpA JAHHBIX U Y3JIOB MOTOKA YIIPABJICHHUS.
Ho »T0 HemocTtaTouHO CHUIILHO, TIOCKOJBKY HE JAeT TapaHTHH, YTO MPO-
BEPEHBI BCE BAPUAHTHI JIJIs1 IIPEAMKATOB BHIOOPA U MTOTOKA YIPABIICHHUS.

IHokpeimue ceéazeit — 0XBaT BCEX CBsA3EH B rpade motoka nanHbix. OHa
COOTBETCTBYET CTPATETUH 6CEX UCHOJIb30BAHUIL ébluucIeHull. Beskuii pas,
KOT/Jla BBIYMCJICHUE BBITIOJIHEHO, OYJIET MPOBEPATHCS KaXI0€ HCIOIb30Ba-
HUE pe3yJibTaTa 3TOr0 BBIUMCIICHUS noarpada B mnocieayromiei oopadoTke.
DTO mojApa3zyMeBaeT MPOBEPKY BCEX MPOMEKYTOYHBIX BBIUYMCICHUM, a HE
TOJIbKO KOHEYHBIX BBIBOJOB. HO 3TO HE 03HAYaeT TECTUPOBAHUS KaXKIOTO
BO3MO>KHOTO MYTH B MpOrpaMmme. ITO JIake He TECTUPOBAHUE BCEX BO3MOXK-
HBIX ITyTeH MEXIy TOYKOHN ONMPEICICHUS] U MECTOM €r0 MOCIEIYIOIIEro Mc-
M0JIb30BAHUSI.

TecrupoBanue rpagpos MmoayJjei nporpamm
C YY4ETOM 3HAYECHUU NMEPEMEHHbIX U KOHCTAHT

AHanu3 u yuem npu mecmuposanuu oonacmeil onpeoeieHus 3Ha-
YeHuil nepemeHnvlx u koncmanm. Ilpu ananuze oOpaObOTKH JaHHBIX B
npejaesiax BHYTPEHHUX 00JIaCTe MX OMNpeeieHUs METOIbI TECTUPOBAHUS
1eJIeCO00pa3HO MPUMEHSATh YIOPSIAOUYEHHO B Cl1e0yiouieil nociedosa-
menabHOCmu:

e TECTUPOBAHUE KOPPEKTHOCTH 3aITUCH M CUUTHIBAHMS MMEPEMEHHBIX
NPHU BBIYMCICHUSX M TOJHOTHI COCTaBa BBIXOJIHBIX JIAaHHBIX HA BCEX Map-
MIpyTax UCIOJHEHUS TPOTPaMMBI;

e TECTUPOBAHUE TOYHOCTH PE3YJIHTATOB BHIYUCICHUN M KOPPEKTHO-
CTH 00paOOTKH KaX0i IEepEMEHHOM MU KOHCTAHTHI;

e TECTUPOBAHHUE Ha IOJIHOE COOTBETCTBHE COCTAaBa M 3HAUYCHUM BBI-
XOJIHBIX TAaHHBIX TPEOOBAHUSM MPOTPAMMHON CTICIIU(DUKAIINH.

B mpuBeneHHO# MOCIENOBATEILHOCTH YaCTHBIE METOJIBI TECTUPOBA-
HUsI 00paOOTKHU JTAHHBIX MTO3BOJISIOT, IIPEXKIEC BCETO, BBISBIIATH IEPBUYHBIC
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OImMOKHU, KOTOPBIE CIIOCOOHBI MCKaXaTh PE3yJIbTaThl B HAUOOJBIICH CTe-
neHu. [Ipu orpaHuYeHHBIX pecypcax U TaKOM MOCIEA0BATEILHOCTH TECTU-
pOBaHUS B MpOTrpaMme OyAyT OCTaBaThCs ONIMOKU, HAMMEHEE BIIHSIONINC
Ha KOPPEKTHOCTh BBIXOJHBIX AaHHBIX. [[0JI€3HO aKIIEHTUPOBAaTh BHUMAaHUE
Ha BBISBIICHHE OITMOOK 0Opa0OTKHM JAaHHBIX, KOTOPBIC BIUSIOT Ha JIOTHKY
UCIIOJTHEHUSI MPOTPAMMBI, 3alUCh M CUYUTHIBAHUE MEPEMEHHBIX, MOJHOTY
COCTaBa Pe3yJbTaTOB, TOYHOCTh pacyeTa BBHIXOJHBIX JAHHBIX U MTOJHOE CO-
OTBETCTBHE BBIXOJHBIX TAHHBIX TPECOOBAHUSAM CHECIU(DUKAIIMA MOIYIS WU
KOMITOHeHTa. Ha OCHOBe Takux MPOBEPOK MOXKET OIEHHWBATHCS CTETCHB
OoXBaTa TECTUPOBAHUEM BCEX YCIOBUMU, ONIPEACIICHHBIX B CrielUpUKAIIUT, U
JOTIOJTHATEIILHOE TECTHUPOBAHKE CIIEAYyeT MPOBOAUTH TOJBKO MPH OTEIIb-
HBIX HEIOCTATOYHO MPOBEPEHHBIX BXOJHBIX WM PE3yJIbTHUPYIOIINX JIaH-
HBIX — pUC. 2.9.

Tecmuposanue 2paghoe moodyneii npozpamm ¢ yuemom 3Ha4eHuil
NnepemMeHHbIX U KOHCIAHM 00NHCHO 6KAI0UAMb:

- aHaou3 W Yy4YeT NpH TECTUPOBAHWUHM O0JACTeW OmpeneneHus
3HAYEHHUI IEPEMEHHBIX U KOHCTAHT;
- y4eT TpPaHUYHBIX 3HAYEHHN TEPEMEHHBIX W KOHCTAaHT HpPHU
TECTUPOBAHUU MTOTOKOB JAHHBIX;
- TECTUPOBAHUE KOPPEKTHOCTU OIPEIECICHUS W HCHOJIb30BaHUS
JTAHHBIX Ha MapUIpyTax UCIOJHEHUS MPOrPaMM;
- TECTUPOBAHUE KOPPEKTHOCTHU M TOYHOCTHU BBIYMCICHHUMN KaXKIOU
IIEPEMEHHOM;
- OMNpENENICHUE U PETUCTPALUSA HE PEeAIn3yEMbIX MapLIPYTOB MOTO-
KOB JIaHHBIX [TPOTPAMMHBIX MOJYJIEH.

Pnc. 2.9

MapiipyTsl TOCIEA0BATEIBHOCTH O0pPaOOTKU JaHHBIX MOTYT 3aBU-
CEThb OT JIFOOBIX TUIOB BenWuuH. [Ipu BbIOOpE HampaBieHUsI BETBJICHUS B
y3nax rpada mporpamMMbl y4acTBYIOT NMEPEMEHHbIE M KOHCTaHTHI, OTpa-
KAIOIIUEe BEIIECTBEHHbIC, IIe/IbIe, OYJIEBCKUE, CUMBOJIbHBIC, BEKTOPHBIE U
npyrue BenuuuHbl. O0JIacTH ONpeeeHusT TaKUX BEJIMYMH 3aBUCST OT MX
TUIIOB U COJICPYKAHUS U MOTYT MPEJCTABIATh KaK OTAEIbHBIC TOUKH U HE-
CBsI3aHHBIE O0JIACTH, TaK U HEOTPAHWUYCHHYIO HEMPEPHIBHYIO MOCIEI0BA-
TEJIbHOCTh 3HaueHU. OTHON U3 3a7a4 TECTUPOBAHUS SIBIIIETCS ITPOBEPKA
COMOCTABUMOCTH CPAaBHUBAEMBIX THUIOB BEJIWYWH U UJCHTUYHOCTH YCIIO-
BUM MX KOAMPOBaAHUS (pa3psaAHOCTU, MacIITaboB u T.A.). Kputuueckue
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3HAYEHUS — IPEAUKAThI, BIUSIONIME HA MAPIIPYThl, BO MHOTUX CITy4asix HE
ABJISIIOTCST (PUKCUPOBAHHBIMU, a (POPMHUPYIOTCS MPU COMOCTABJICHUU HE-
CKOJIbKMX TIEPEMEHHBIX WIHM NpHU UX mpeoOpazoBanusx. [Ipu atom mpeau-
KaThl 00Opa3yroTCsl BO BCEH 00aCTU M3MEHEHUS KXKJIOW U3 MEPEMEHHBIX,
HaIlpUMEP, KOT/1a OHU OKAa3bIBAIOTCS PABHBIMU WJIM OTJIWYAIOTCA HA HEKO-
TOPYIO MTOCTOSIHHYIO BEJIMUMHY.

Ilpeouxamui, onpedenawoujue 6vl1O0p Mapuipymoé WCIOIHEHUS
IPOTPaAaMMHBIX MOOY1ell cucmem ynpasaenus, OpMUPYIOTCS B pe3yJibTa-
T€ BBIUMCJICHUHN B y3jaXx 0OpaOOTKU Ha JIMHEHHBIX y4acTKaX MPOrpaMMBl.
DTH y4acTKM B CPEIHEM HEBEIMKH U cojaepxkar okojo 10 omepatopos
nporpaMMbl. BeraucieHus: B OOJIBIIMHCTBE CIIy4YaeB MPECTaBISIOT cOO0OM
MpoCTeHIe JIMHEHHbIC TPeoOpa30BaHUs BXOJIHBIX WU MPOMEKYTOUHBIX
nansbIX. [To ornienkam 95 — 97% apudmerndecknx onepaTopoB BKIIOYAKOT
TOJIBKO CJIOKEHUE M BBIYMTaHHE, a 98% BCEX BBIPAKEHUN MEK]y IOCIIE-
JIOBaTEJIbHBIMU MpeAUKaTaMu coAepKaT He Oosiee IByX omepaTopoB. Kpo-
M€ TOTr0, MPEIUKATHl OOBIYHO OYEHb MPOCTHIE — B OOJIBIIIMHCTBE CIYYaeB C
OJHOW BXOJHOW MEPEMEHHOW W TMPAKTUYECKU OTCYTCTBYIOT IMPEIUKATHI,
UCIIOJIb3YIoIUE OoJiee JBYX BXOJHBIX MEpeMeHHBIX. HennHelHble npeau-
KaThl BcTpedatorcs: oueHb penko (0,1 — 0,3%). [lpuBeneHHbie TaHHBIE MO-
3BOJISIFOT OTPAaHUYUTH aHAJIW3 JIMHEMHBIMH MpPEAUKATAMU, XapaKTEPHBIMU
JUISL ITUPOKOTO KJlacca MporpaMm YIpaBJIeHUS.

Yuem cpanuunvix 3nauenuii nepemennvix u KOHCmManm npu mec-
muposanuu nomokoe oannelx. Kaxnaas orpaHudeHHass 00JacThb HUCXO]I-
HBIX JIaHHBIX COOTBETCTBYET OMNPEACICHHOMY MAapIIPyTy B IpOTrpamMme.
I'panuya obaacmu onpenensiercss WHTEPHOPETAUUSIMUA MPEIUKATOB IO
MapHipyTy U COCTOUT M3 HaOOpa y4acTKOB TI'pPaHUIIbI, KaXXIbI M3 KOTO-
PBIX OMNpEeAeNseTCs €IUHCTBEHHBIM IPOCTHIM MPEeauKaToM, (HOpMUPYIO-
MM JTyTy Mapuipyta B rpade nporpammbl. Kaxaplii ydyacTOK TpaHHUIIbI
00J1aCTU MOKET OBITh OTKPBITHIM WJIM 3aKPBITHIM B 3aBUCHUMOCTH OT OII€E-
patopa ycioBuid B npeaukate (puc. 2.10). 3akpbIThIii y4acCTOK TpaHUIIbI
MPUHAJICKUT OrpaHUYMBAEMON 001acTH U POpMHUpYETCS MpeauKaTaMu ¢
onepatopamMu <, > wik = . OTKPBITbIA YYACTOK I'PAHULIBI HE BXOJIUT B
coctaB obsactu U popMupyeTcst oneparopamMu < , > u # . O0uiee 4nciio
MPEIUKATOB B MapIIPyTe — 3TO BEPXHUM MPEIE YUCIa TPAHUYHBIX YYaCT-
KOB 00JIaCTH BXOAHBIX MIEPEMEHHBIX JAaHHOTO MaplIpyTa, TAK KaK HEKOTO-
phI€ MPEIUKATHl MapIIPyTa MOTYT B JEUCTBUTEILHOCTH HE CO3/1aBaTh Ipa-
HUYHBIX y4acTKOB. Takue ciydan BOZHUKAIOT, KOTJa MpeauKaT TpeOyeTcs
JUISl HECKOJIBKUX MYTEN M B HEKOTOPBIX M3 HUX MOBTOPHO aHAJIU3UPYETCS
Ha MapIipyTe.
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[Ipeaukatsl MOXKHO pa3ieiUTh Ha TPU THUIIA: PABEHCTBO (=), OTHO-
meHue 0ompiie — MeHbIe (<, >, <,>)u HepaBeHCTBO ( # ). Mcnonb30-
BaHME MPEIUKATOB KaXKIOTO TUIA JACT CYIIECTBEHHO pa3IMUHbIN A PeKT
Ha TpaHuile oomactu. [IpeaukaTsl KaXa0ro MapupyTa ONpeaessiioT HEKO-
TOPYIO TUIEPIUIOCKOCTh B IpOCcTpaHcTBe. OTpaHUUEHMS TUIIA HEPABEHCTBA
AKBUBAJIEHTHO cocTaBHOMY mpenukaty (A<B) u (A>B), Takoil npeaukar
OPUBOAUT K pa3/IeJICHUI0 MUCXOIHOM oOnacTh Ha 1Be yacTu. [lpeaukars
THIIa PABEHCTBA U OOJIbIIIE — MEHBIIIE TIPUBOIAT K (POPMHUPOBAHHUIO 00JIac-
TH B BHJIE€ €JUHCTBEHHOTO MHOTOYTOJIbHUKA. MHOTOYTOJBHUK SIBIISETCS
BBITTYKJIBIM, €CJIM IS JIIOOBIX JABYX TOYEK OOJACTH yYacTOK TPaHMIIBI,
dbopMupyromuil MapIIpyT, BXOAUT B COCTaB 3Toil obnactu. Eciu B coctaB
IIPEANKATOB BBECTH HEPABEHCTBA, TO MPOCTPAHCTBO BXOJIHBIX JAHHBIX OY-
NeT 00bEeTMHEHHEM MHOKECTBA BBIITYKJIBIX MHOTOYTOJIBHUKOB.

Takum oOpazom, mporpamMma IO OTHOIIEHHIO K IOTOKY JaHHBIX,
NPEX/JE BCEro, BBIMOMHICT (YHKUUIO pa3zoeneHus npoCmpancmea uc-
XO0OHBIX OAHHBIX HA 001acmu, KaXas U3 KOTOPBIX COOTBETCTBYET OJIHO-
My HCHOJHAeMOMY MapuipyTy. OmHOKM B mporpamme MOTYT ObITh 00Yy-
CJIOBJIEHBI MOJIU(PUKAIIMEN TpaHULIBI O0JACTH OMPEEICHHOIO MAapIIPYTa,
OPUBOASIICH K PACHIMPEHUI0 WM CYKEHHUIO TMPOCTPAHCTBA HMCXOIHBIX
JTAHHBIX COOTBETCTBYOIIEro Mapiipyra. Kpome Toro, medopmanus rpa-
HUI[ 00J1acTe MOKET MPUBOIUTH K ONIMOKAM YHUUYTOXXCHHUS HEKOTOPBIX
obJacTel ¥ MoTepe COOTBETCTBYIOMIUX UM MapuIpyToB. [Ipuunnamu Takux
omuOOK MOTYT OBITh MCKa)KEHUS ONEpPaTOPOB aHajW3a YCIOBUH WIIM HC-
KOKCHHS B TPOIECCE BBHIYMCIICHUS 3HAYCHUH MPEAMKATOB MPU MPABUIIb-
HOM COJIepaHUU ofmepaTtopa ycioBus. B mocienHem ciydae OOBIYHO
CIBUTAETCS TPaHMIIA 00JIACTH, OJHAKO OHA COXPAHSIET OOIIYIO0 CTPYKTYPY.
Hckaxenus omnepaTopoB aHAIM3a YCJIOBHM MOXKET MPUBOJUTH Kak K Jie-
dbopmanuu rpaHuilbl 00J1aCTH, TaK U K MOSBJICHUIO HOBBIX TPAHUI] WM UX
YHUUTOKCHHIO, BCIICJICTBHE YET0 00JIACTH MOTYT Pa3leisaThbCsS WIIM CIIH-
BaThCs.

OauH M3 AOCTAaTOYHO YacTO BCTPEYAIOIIUXCSI THUIIOB OIITHOOK OO0Y-
CJIOBJICH MCKaXEHUSMH YCIIOBHH (OpMHpPOBAaHUS TpaHMI] oOjacTeii. BbI-
OOp TECTOBBIX JaHHBIX BOJIM3M TrpaHuUIll 00JacTeil obecrieunBaeT HauOOIb-
IIYI0 YYBCTBUTEIBHOCTh K 3TUM OIIMOKaM. TecToBble HCXOHBIE JaHHBIC B
3aBUCHMOCTH OT MX IOJIOKCHHUSI OTHOCHTEIIHFHO KOHKPETHON T'paHMIIBI 00-
JaCTU MOXHO pa3JeiuTh Ha nBa Buja. [lepBolil BUJ JaHHBIX (RpuHao/e-
Jcawiaa TOYKA) pa3MellaeTcss Ha rpaHuie obmnactu. Ilpu TectupoBaHuu
I'PaHUYHBIC TOYKH BXOJAT B COCTaB MPOBEpseMo 00acTu (ycaoBus <, >
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, = ). Bropoii Bun (Henpunaonesxcawasa To4ka) OTCTOUT OT I'PAHUIIBI Ha
CKOJIb YTOJIHO MaJTyI0 BEJIMYMHY M HAXOJUTCS Ha OTKPBITOM CTOPOHE JaH-
HOI oOnactu (ycnoBus <,>, # ). [Ipu TectupoBaHuM Takon 00JIACTH MPHU-
HaJJIexkaluye (TpaHUYHbIC) TOYKM OTHOCSTCS K CMEXHON 00JiacTH, a B
IPOBEPSIEMYIO 00JIaCTh JaHHAS TPAHUIA HE BXOJMUT.

Jlns mpoBepku rpaHul, obsiacteil pa3paboTaHa cTparerus BbIOOpa
TE€CTOBBIX 3HAYEHU, MUHUMU3UPYIOIIasi 00beM MpoBepok. JJis 3aKkpbITON
00JIaCTH Ha KaXKJI0M IpaHUIle 11es1ecoo0pa3sHo (GOpMUPOBATH TPH TECTOBBIX
3HayeHus. [lepBeie nBa Tecta (A u B) (cMm. puc. 2.10) pasmemarorcs Ha
rpaHuUlle JaHHON 00JacTU BOJM3M CThIKA JAHHOW T'PAHUIIBI C COCEIHUMHU.
Tpetbsa Touka (C) pa3Melniaercss Ha MajJoM PACCTOSIHUM || OT TaHHOM rpa-
HUIIBI U YJIOBJIETBOPSIET BCEM HEPABEHCTBAM 00JIaCTH, KpPOME MPOBEPSEMO-
ro Ha AaHHOM rpanuIle. [Ipu Takux TECTOBBIX JAHHBIX JOJKHBI MOJYyYaTh-
Csl BBIXOJIHBIC PE3YJIbTAThl, UCKAXEHUSI KOTOPBHIX O0YCIIOBIICHBI HEBBIMOJI-
HEHHEM YCJIOBUS Ha aHAJIU3UPYEMOU TpaHUIIE.

[Tpu moOoOM caBUre rpaHuilbl 001acTEed Ha BEIUYUHY, OOJBITYIO [,
oOHapyxuBaercs omuoka. JleiCTBUTENIBHO, €ClIM aHAJIM3UpyeMasi rpaHuIa
CABUHYTA BO BHEIIHIOIO 00JIaCTh M0 CPABHEHUIO C 3aJIaHHOM Ha BEJIUYHUHY,
OoJbiryto [, To B Touke C BBIMOJHUTCS YCIOBHE, aHAIM3UPYEMOE Ha rpa-
HUIIE, YTO ABJISICTCS YKa3aHHEM Halnuus omuOku. [Ipu ciBure rpaHuiibi
BHYTPb aHAJIU3UPYEMOU 1MOA00JIaCTH HENPABUILHO BBIMOJHSIOTCS TECThI
B TOukax A u B wim B ogHoM u3 HuX. [Ipn TakoM pacrosoxeHUu KOH-
TPOJIBHBIX TOUYEK OOHAPY>KUBAIOTCSI HE TOJIBKO OIIMOKM BBIYMUCICHUM, HC-
MOJIb3YEMBIX B TMpEAHKaTax, HO U OHIMOKU OIEepaTopoB MPEAUKATOB U
MapiipyToB. Jlaxke B ciiydae OmMOOYHOW 3aMEHBbl HEpaBEeHCTBA < Ha <
omrOKka OOHApYKUBAETCA B PE3yJIbTaTe€ HEMPABWIbHBIX JAHHBIX B TOUKAX
AuC.

Jlist mpoBepku 00J1aCTH U3MEHEHHMS TAHHBIX, 00pa3yIoIUX MapupyT,
HEOOXOJMMO TECTUPOBATh IPAaHUYHBIC 3HAYEHHUS Ka)XJOro mpeaukara. B
3aBUCUMOCTH OT YMCJIa BETBJICHHUH B KaXKJIOM MapIIPyTE MOXKET UMEThCS
n, TakuX rpanuil. s Kax a0 rpaHuIlbl, KaK MOKa3aHO BbIIIE, HEOOXO0IU-
MO HMMETh TPU TECTOBBIX 3HAUYE€HUSA. OJHAKO YHCIIO TECTOBBIX 3HAYCHUU
MOHO HECKOJBKO COKpPATHUTh, €CJIU KpalHUE U3 HUX BBIOMpATh Ha Iepe-
CEUEHHMSIX COCEIHUX TpaHull. B pe3yibTaTe 4HMCIO TECTOB JJISI KaXIOTO
mapuipyTta 3 jnexur B npeaenax 2n, < 3 <3n,.

JlanbpHeuee COKpalmeHue 4Yuciia TECTOBBIX 3HAYEHUU BO3MOXKHO,
€CJIM YYUTHIBATh KOPPEJSILUIO YCIOBUM HAa Pa3IMYHBIX MapLIpyTax, UMEIO-
X 00IIKe rpaHullbl oonacteil. B psane ciyyaeB nmpoBepka mporpaMMbl B
Toukax A u C (cM. puc. 2.10) MOXKeT MPOBOIUTHLCS TOJBKO Ha OJHOM
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MapHipyTe, COOTBETCTBYIOIMIEM HIDKHEH YacTH OOJaCTH M3MEHCHHS JaH-
HbIX. Ha MapiipyTe, HCIIoNb3yOIEeM BEpXHIOI0 YacTh 00J1aCTH, 10CTaTOU-
HO TECTHPOBATh TOJBKO IPU TECTOBBIX 3HAYCHUAX, COOTBETCTBYIOIINX
Touke B.

Y

A

____________

O6aacTb N3MEHEeHHs!
3HAYEeHHH NepeMeHHbIX
H KOHCTaHT

v

Puc. 2.10

JI1st MOTHOM MPOBEPKU MPEUKATA CHIPO2020 PABEHCHI8A HEOOXOIU-
MBI JBA TECTAa HA TPAHUIIC YCIOBHUS PABEHCTBA 3HAYCHUM W JBA TECTA,
UMEIOIINE Majble OTKJIOHEHHWS OT 3TOW rpaHulbl. Takum oOpaszom, Mo
CPaBHEHHUIO C IMPOBEPKON HEPABEHCTB B JJAHHOM CJydae NpPUOaBISACTCS
emie oauH TecT. [Ipu 3TOM rapanTupyercs OoOHapy>KEHHE OIIMOOK KakK B
oriepaTope MpeankKara, Tak U B pacyeTe JaHHBIX NpU (GOPMUPOBAHUU T'pa-
HULBl AHAIU3UPYEMOTO yCIIoBUs. [IpuBEIEeHHBIN MOAXO0 MOJHOCTBIO MO-
XKeT OBITh OTHECEH K aHaJIM3y NPEJAUKATOB THIIA CTPOTOr0 HEPaBEHCTBA.
[TIpoBepka COBOKYITHOCTH MapLIPYTOB, COAEPKAIUX CTPOrME€ HEPABEHCTBA
U PaBEHCTBA, MOXKET OBITh COKpAIlIEHA, €CJIM YUYUTHIBATh MPU MOCIIEI0BA-
TEJILHOM TECTUPOBAHUU YK€ TPOBEPEHHBIE 00JIACTH.

[Ipy ucCnonap30BaHUM CTPATETHMU OOJACTEM MO MPU3HAKY UX BBITYK-
JIOCTU MOTYT aBTOMATHUYECKU BBIICIIATHCS HEBEPHBIE Npeaukarsl. Eciu
OJHA U3 TPaHEW MHOTOTPAHHWKA NMPUBOJUT K HAPYUIEHHUIO €r0 BBIMYKIIO-
CTH, TO 00JIaCTh CYUTAETCSI AHOMAJILHOM M MOKET OBITh JIOKAJIM30BAH Ipe-
JIUKaT, cojaepxkamuii omuOky. [locinegoBaTenbHBIM MOMAPHBIA aHAIU3
IIPEAUKATOB HA UX COBMECTUMOCTb U HENPOTUBOPEYMUBOCTH MO3BOJISAET OT-
CEUBATh HEKOTOPBIE HEpPEATU3yEMbIE MApPIIPYTHL. T€M caMbIM B PSJIE CIIy-
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YaeB 3HAYUTEJIPHO COKpPAIaeTCsl HEOOXOAUMbIA 00bEM TECTUPOBAHUS MO-
Ty JIsl.

[IpuBeneHHBIA METOJ YIIOPAJAOYEHHOTO PETYISIPHOTO TECTUPOBAHMS
Ha OCHOBE ONpeJeeHUsT 00JacTel M3MEHEHUS JIaHHBIX SIBJISICTCS BeChMa
s pexkTuBHBIM. CIIO)KHOCTh TECTOB JIMHEHHO PACTET C YBEIMYCHHUEM Pa3-
MEPHOCTH MPOCTPAHCTBA HCXOAHBIX MAHHBIX (YHClIa TEPEMEHHBIX) U C
POCTOM 4YMCJIa NMPEAUKATOB HA MapmipyTax. /[T MHOTMX THIIOBBIX MOZY-
J€W CJIOXKHOCTh TECTOB IMOTOKA JAHHBIX OKAa3bIBAETCS JOIMYCTUMOM IS
MOJTHOM TTpOBEpKU MOyJisi. OrpaHUYECHUSI METO1a TTPOBEPKH 00J1IacTEN MO-
T'yT NPOSIBISATHCA MPH CJIOXKHBIX OpraHU3alMAX IIUKJIOB, KOrj1a pe3Ko BO3-
pacTaeT 4MCI0 MAPUIPYTOB U AHAIU3UPYEMBIX YCIOBHUU. 3HAYUTEIbHBIE
TPYJAHOCTH BO3HUKAIOT NIPU HEJIMHEHWHBIX Mpeaukartax. Jlaxe HaxoxXIeHue
TOUYEK MEPECCUECHUS HEJTMHEUHON IPAaHUIIBI C MHOKECTBOM JIMHEWHBIX I'pa-
HUII MOXET MOTPEOOBaTh CIOXKHBIX BbluMcieHHi. [Ipu Mcmonb30BaHUN B
porpaMme OIEepaTopOB «uau» HEOOXOAUMO YCTAaHOBUTH XapakTep Iepe-
KpBITUSL 00J1acTel, COOTBETCTBYIOIIMX aHAIU3UPYEMOMY OIlepaTopy, 4YTO
TpeOyeT NOMOJHUTENIBHBIX pacyeToB. TeM He MeHee, METOJ aHajn3a 00-
JACTe U3MEHEHUS JTAHHBIX MOXET CYIIECTBCHHO YIOPSJAOYUTH TECTUPO-
BaHHE MPOTrpaMM U COKPATUTh YHUCIIO OIIHOOK.

Tecmuposanue KoppeKmHOCMU ORpPeOeeHUs U UCHOIb306AHUA
OAHHBIX HA MApWPymax uchnojnenus npozpammst (cM. puc. 2.9). Eciou
MapHIPyThl UCIIOJHEHHUS MIPOrpaMMBbl COOTBETCTBYIOT JIOIYCTUMBIM 00J1ac-
TSAM HM3MEHEHMS BXOJHBIX JAaHHBIX, TO II€JIECOOOpPa3HO MPOBEPHUTH KOP-
PEKTHOCTh OCHOBHBIX OIEpaiuii 0OpabOTKH JAaHHBIX Ha BBIICICHHBIX
MapuIpyTax. 9T OPOBEPKU MOTYT MPOU3BOJUTHCS ITyTEM CUMBOJIAYECKO-
ro aHajau3a TEKCTa MPOTrpaMMbl WJIM HAKOIUICHUS Pe3yJIbTaTOB 00pabOTKU
pEAIbHBIX JTAHHBIX MPHU HCIIOJHEHUU TporpaMmbl. Kaxaas BeluynHa HA
MapuIpyTe UCIIOJHEHUS NMPOTPAMMbBI CYUTHIBACTCA U3 MAMSITH U MOCIIE HC-
MOJIb30BAHUA IS BEIYMCIICHUH 3allUChIBaeTCsA B maMsTh DBM st xpaHe-
HUS U Toclienyroiiei oopadoTku. YepenoBanue onepaiyii YTeHUs U 3aIlu-
CH TICPEMEHHBIX MOKET OBITh HApyIIECHO B pe3yJibTaTe OMMOOK B IPO-
rpamMme. JJis BBISBICHUS TaKMX OIIMOOK MPOBOJUTCS TECTUPOBAHUE KO-
PEKTHOCTH 3allMCHA U CUUTHIBAHWE PEAJIbHBIX 3HAYCHUMN JTAHHBIX WM CTa-
TUYECKHAM aHAJIU3 STUX ONEPALUNA TIO TEKCTY MPOrPaMMBL.

[Ipu mecmuposanuu nomoka 0aHHbIX BBIABIAIOTCA BCE ONpEEIIC-
HUS TEPEMEHHBIX, KOTOPbIE€ MOTYT JIOCTUraTh Ka)XJOW BEpIIMHBI Tpada
IporpaMMsbl O ynpasiieHuto. [Ipu 3ToM nox onpedenenuem oannvix noju-
pa3yMeBaKOTCs JICMCTBUS B MpOrpamMMe, KOTOPbIE H3MEHSIIOT COOTBETCT-
BYIOIIYIO BEJIWYMHY HaHHBIX. Mcnonb30eanue OaHHbIX — 3TO OIEpalus B
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BBIpOXXEHUH, KOTOpasi oOpaIiaeTcs K MepeMeHHOM, He u3MeHss ee. B pe-
3yJIbTATE U1 KAXKIOM TOUKH ITPOrpaMMbl YCTAHABIMBAECTCS, KaKUe nepe-
MEHHbIE 0eliCmEyIom B 3TOU TOUKE, T.€. KaKue JIaHHbIe, C(HOPMUPOBAHHBIE
0 IPUXO0Ja B 3Ty TOYKY, UCHOJB3YIOTCS IIOCIE BBIXOJA U3 HEe. AHAIN3
MOTOKA JAHHBIX MO3BOJIIET OOHAPY)XKUBATh OMIMOKH, OOYCIOBJICHHBIC Ha-
PYLIEHUEM KOPPEKTHOM IMOCIEAOBATEIBLHOCTH OINEpALAN OIMPEICIICHUE —
UCIIOJIb30BaHNE JIAHHBIX M BBISABISATH MEPEMEHHBIC, KOTOPHIC 11€71eC000-
Pa3HO COXPaHSTh HA PETUCTPAX.

AHanu3 mpouecca ONPENECICHUE — HWCIOJIB30BAHUE WA «HCUZHU
OAHHBIX)» B TIPOTPAMME E€CTECTBEHHO NPOBOJUTH IO MApLIPYTaM €€ MC-
nostHeHusl. s Kax 0 eIMHUIBI JAHHBIX MOXKET OBITh YCTAaHOBJIEHA TOY-
Ka OCBOOOXJIEHUSI 3TOM MEPEMEHHOM, MOCIE KOTOPOM OHA OOJIbIIIE HE HC-
MOJIB3YETCS U HE omnpenersaeTcs. HekoTopble moCaeq0BaTeENpHOCTH Onepa-
Ui onpeodeneHue - UCNOIb306aHUe HALl TIEPEMEHHBIMU MOTYT OBITh aHO-
MaJIbHBIMH. Tak, Hampumep, MOCIEI0BATEIbHOE U3MEHEHUE MEPEMEHHOU
0€3 POMEXXYTOYHOTO HMCIIOJIb30BaHHUS Ha HEKOTOPOM MapIIpyTe, CKopee
BCET0, COACPKUT OIMIMOKY B mporpamme. J[Jis BBISBIICHUS TTOJOOHBIX aHO-
MaJiiii HEOOXOJAMMO YIOPSAI0YUTh Y37kl rpada MporpaMMbl Tak, YTOOBI
omnepalnusl B BEPIIMHE HE BBINOJHANIACH 0 TEX MOP, NOKA HE BBINOIHATCS
BCE MPEAUIECTBYIOMINE €1 y3iibl. [Tpy HanM4uK [IUKIIOB MTOKA HET CIIOCOOOB
JUIsl Ipe/icKa3anusi UHPOPMaIUU, JOCTUTAIOIIECH Y3JI0B, IPU OJTHOKPATHOM
OPOXOXKACHUU uepe3 Tpad. 3HAYUTEIbHBIE TPYAHOCTU MJISI BBISABJICHUS
aHOMAJIUM TIPEJICTABIISIOT BhI3bIBAEMBIC TIPOIEAYPhl. B 3TOM ciydyae HE0O-
XOAUMO PACKPBIBATh MPOIECC UCITOIb30BAHUS TAHHBIX MPOLEAYPAMHU.

Tecmuposanue KOppeKmHOCHMU U MOYHOCHU PeE3YT1bHAnoE 6bl-
yuciaenuil Kaxcoou nepemennou. Korga nokazaHo, 4ro coOYeTaHus JIaH-
HBIX U UX O0JACTU OMPEJEIEHUSI COOTBETCTBYIOT KOPPEKTHOMY (POpMUPO-
BaHMIO MAPIIPYTOB B MPOrPaMMe, a TaKKE HET SIBHBIX OLIMOOK B MOCIEA0-
BATEJIBHOCTSX OMPEJCICHUS U HUCIOJB30BAHUS KaXJOW MEPEMECHHOM, IIe-
J€CO000pa3HO MPOBECTU TECTUPOBAHUE KOPPEKTHOCTH OOPAOOTKU KaxKJI0U
MEPEMEHHON M TOYHOCTH BBIYHCIUTEIBHON YAaCTH MPOTPaMMBbI. DTOT BHU/I
TECTUPOBAHUS TTPOU3ZBOIUTCS MPEUMYIIECTBEHHO MapIIpyTOB MO obJiac-
TSIM OIPENICIICHUS.

MHOKECTBO TECTOBBIX 3HAYECHUW IJIs MPOBEPKU BBIYUCIICHUW IIPU
MPOCTHIX YUCIOBBIX NEPEMEHHBIX 11€JIECO00PA3HO CTPOUTH YIOPSI0YECHHO
C YYETOM CJIEAYIOMIUX TPABUIIL:

e BXO/JIHbIE TECTOBBIC JIaHHBIC B OOJIACTH TJIAJIKOTO M3MEHEHHUS, 3a-
BUCAIINX OT HUX PE3yJbTaTOB, NOJLKHBI MPUHUMATH, 10 KpallHEH Mepe,
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3Ha4YeHUs, OJIM3KUE K HAUOOIBIIMM M HAUMEHBIIIUM, a TaKXKe OJHO — JIBa
MPOMENKYTOUHBIX 3HAYCHHS;

e TECTUPOBAHUE JOJLKHO MPOBOJAUTHCS MPU BCEX OCOOBIX 3HAUCHUSX
BXOJHBIX MEPEMEHHBIX B TOYKAX PE3KOr0 BO3pACTAHUS WUJIA pPa3pbiBa MPO-
U3BOJHBIX, TIPU HYJIEBOM, €IMHUYHOM M MPEIEIbHO MAaJIbIX YHCICHHBIX
3HAYCHUSIX;

e BXOJHBIE TECTOBBIE 3HAUCHUS JIOJKHBI O00ECIEUYUBATH MPOBEPKY
IpOrpaMMBbl MPU BBIXOJHBIX PE3ybTaTax, UMEIOIIUX OCOObIE TOUKH PE3-
KOI'0 UBMEHEHMS WJIU pa3pbiBa IPOU3BOIHBIX;

e €CJIIM 3HAYCHUsI HEKOTOPOW IEPEMEHHOM 3aBUCAT OT 3HAYECHUU
IPYTroil MepeMeHHOM, TO HEOOXOAUMO TECTUPOBATH MPU OCOOBIX 3HAYCHU-
X COYETAaHUM MEePEeMEHHBIX (PaBEHCTBO OOEUX IEPEMEHHBIX, Majoe U
IpeeIbHO OOJIBIIOE UX PAa3IUYUe, HYJIEBbIC U €IMHUYHBIC 3HAUCHUS ).

TakuMm 00pazoM, Il KaXKI0H MPOCTOM YHUCIIOBOM MEPEeMEHHOMU, KpO-
M€ TpeX TOYEK BOJIM3U M Ha TpaHUIe 00JacTH OIpeeaeHus, OObIYHO He-
00X0JIMMO TECTUPOBAHUE MPOrpaMMbl B 3 — 4 MPOMEXYTOUHBIX U B 2 — 5
0COOBIX TOYKAaX 3HAYEHUN BXOAHBIX JaHHBIX. [Ipu 10 BXOAHBIX MEepeMeH-
HBIX U CJIOKHBIX BBIYMCJICHUSIX B MPOTPAMMHOM MOJYJIE€ ISl TECTUPOBA-
HUSI BBIYMCICHUN MOXET mnorpedoBarbcsa A0 S50 TECTOBBIX 3HAYCHUM.
['pynnupyst u ynopsiaounBas TECTOBBIE 3HAUEHUS PAa3HbIX IEPEMEHHBIX, UX
00111ee KOJIUYECTBO MOKHO COKPATUTh /10 5 — 10 TecToBBIX HAOOPOB.

B BBIUHUCIHUTENBHBIX MTPOrPaMMax NEPEMEHHBIC YACTO MPEICTABICHbI
B BUJE MaccuBOB. [Ipn Hanuuuu MaccUBOB OOBEM TECTUPOBAHUS 3HAUU-
TeJIbHO yBenuuuBaetcs. s npoBeneHust 3pPHeKTUBHOTO YIOPST0YECHHOTO
TECTUPOBAHUSI HPU NEPEMEHHBIX O00paA3yIUUX Maccug, HEOOXOIUMO
YUUTBIBATH:

e CTPYKTYpYy M pa3Me€p MacCHBa, a TAKXK€ HaJIU4YUE B CTPYKTypE
MacCHUBa OCOOBIX TOYEK WU MOACTPYKTYP;

e HM3MEHEHHE O0JIaCTH OMNpECNICHUS U 0COOBIX TOUEK 3HAYCHUN Ka-
KON TEPEMEHHOM IMpPU PACIOJIOKCHUU JaHHBIX B Pa3JIMYHBIX MeECTax
MaccHBa.

B mpocteiiiiem ciydae (OTCyTCTBHE OCOOBIX TOYEK B OJHOMEPHOM
CTPYKTYpE MacCHUBa U B 3HAUCHUSX MEPEMEHHOW) MPU TECTUPOBAHUM HE-
00X0AMMO MUHMMYM 3 3HAUCHHS MEPEMEHHOU (KpaeBble U MPOMEKYTOU-
HBIC) TIPU €€ PacIOJIOKEHUU B 3 TOUKaxX MaccuBa, T.e. 9 TectoB. IIpu yBe-
JUYEHUU PA3MEPHOCTH MACCHBA U MOSIBICHUH OCOOBIX TOYEK B €r0 CTPYK-
Type WJIM 3HAYCHUSIX IEPEMEHHON COOTBETCTBEHHO BO3PACTAET YUCIIO TEC-
TOB, HEOOXOJAUMBIX JJIsI MPOBEPKH TporpamMMmbl. Eciu obsacth onpepene-
HUS TIEPEMEHHOMN BKJIIOYAET 3HAYCHHE HYJb, TO I11€JI€CO00Pa3HO TECTUPO-
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BaHUE MPOTPAMMBI IIPU BCEX 3HAUYCHUSIX MEPEMEHHOM B MACCHUBE, PABHBIX
Hynto. Kpome toro, cienyer 3agaBarh 3HAUEHUs NIEPEMEHHBIX B MacCHUBE
PaBHBIMU MEXIY COOOM, a TAKKE U3MEHSIONIMMHUCS CIIy4YailHO WJIM B COOT-
BETCTBUU C HamOoJiee XapaKTepHON 3aKOHOMEPHOCTHIO. B psiie MaccuBOB
MO>XHO BBIICJIUTH ONPEJEICHHBIE CTOJIOIbI, CTPOKH WM MHBIE TOJACTPYK-
TYpbl, UMEIOIME CAMOCTOSTEIIbHOEC Ha3HAuCHUE. Takoh MAacCUB MOXKET
OBITh MCIIOJIb30BAH ISl peau3alui uepapXxuu MoACTpykTyp. B aTom ciy-
qae Kaxjaas CTpyKTypa ACIUTCA Ha MOJACTPYKTYpPhI 00Jiee HU3KOTO YPOBHS,
MOKa HE MOJy4aTcs MOACTPYKTYPhI, COCTOAIINE U3 OTACIIbHBIX 3JIEMEHTOB
MaccHBa.

ITpu popmupoBaHUHM TECTOB 11EIE€CO00PA3HO 3a7aBaTh UX 3HAUCHUS B
COOTBETCTBUU C MPEACIBHBIMU pa3MepaMU MOJCTPYKTYPHI, a TaKKE OCO-
Oble ¥ TUMOBBIC 3HAYEHUS AJIIEMEHTOB B MOACTPYKType. [Ipu 3TOM KOMIIO-
HEHTBI OCTAJIBHBIX MOACTPYKTYP MOTYT ObITh 3a()UKCUPOBAHHLIMU Ha HeE-
KOTOPBIX TUMOBBIX 3HAYEHMAX. 3aTEM MOKET IMOTpeOOBaThCs Iepedop Co-
YETaHUW TUMOBBIX U OCOOBIX 3HAYCHUHN KaXIOW MOACTPYKTYPHI C THUIIOBBI-
MU U OCOOBIMU 3HAYCHHUSMHU Pa3MEPOB U DJIEMEHTOB OCTAJIbHBIX IO/JI-
cTpykTyp. Ilepebop 3HaueHU MOKET MPUBOJIUTH K BECbMA PE3KOMY POCTY
o0beMa TecThpoBaHus. B 3Tom ciydae 11 yMEHbIIEHUSI 00beMa TECTH-
pOBaHMS 11€71€CO000pa3eH ACTadbHbIA aHAIU3 TUIOBBIX OCOOBIX TOYEK pe-
aJIbHBIX MACCHUBOB U WX CTPYKTYyp. BbizeneHue u ynopsijoueHue ocoObIX
TOYEK, YUYET CAMMETPUHU MOACTPYKTYP U UX KOMITIOHEHT IMO3BOJISIOT OTOM-
TH OT MOJIHOTO Tepedopa COYETaHU TECTOBBIX 3HAUYCHUN U JOCTUYh BbI-
COKOI'0 KayecTBa TECTUPOBAHUS IPHU Pa3yMHOM €ro o0beMme.

Onpeodenenue Hepeanuyemvlx Mmapuipymoé NOmMoOK08 OAHHbHIX
npozpammuulx mooynei (cM. puc. 2.9). IlpenmiectByroiee HU3I0KEHUE
0a3upoOBAIOCH HA aHAIU3E OTACIBHBIX YCIOBUN U MPEIUKATOB He3 yuema
UX 63aUMOC6A3U NPU NOCAE006AMETbHOM UCHOIHEHUU ONEPamopos
nporpamMmbl. OTIeHKa CJIIOKHOCTH TECTUPOBAHUS MOJYJIEH TIPU ITUX MPE]I-
MOJIOKEHUAX OPUECHTUPYET Ha HauOojblue 3arparbl. B peanbHBIX Opo-
IPAMMHBIX MOAYJISIX MHOTHE TMPEIUKAThI, OMNPEICISIOIE MOCIEN0Ba-
TeJIbHBbIC BETBJICHUS HAa MapuipyTax MporpaMMbl, SIBJISIFOTCS B3aUMO3aBH-
CUMBIMH M, B YACTHOCTH, HECOBMECTUMBIMH. Takue MapuipyThl, BbIJICICH-
HbIe (DOPMAJIBHO MO MOJHOMY rpady mporpaMMbl, HE MOTYT OBITH HCHOJI-
HEHBI MPU peTbHOM (PYHKIIMOHUPOBAHUM MPOTPAMMBI HU MPHU KaKUX CO-
YETaHUAX UCXOJHBIX JaHHBIX. B pe3ynbTaTe coOkpaiaercs o01ee Yucio
MapuIpyToB, XapakKTEPU3YIOIIUX JaHHbIA TPOrpaMMHBIM MOAYJb, |
YMEHBIIIAETCS CJIOKHOCTh €r0 TECTUPOBAHUS. DTO MOXET MPUBOAUTH K
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EIECO00Pa3HOCTH U3MEHEHUS CTPATEruil TECTUPOBAHUS U K COKPAILIEHHUIO
pECypCcOB, HEOOXOIUMBIX NIl JOCTUXKEHUS 3aJJaHHOW KOPPEKTHOCTH MPO-
rpamMM.

3a cueT HepeaIN3yeMbIX MapIIPYTOB MPU JTHOOOM KPUTEPUU UX BbI-
JeJICHHsI COKpalaercs ux oouee unciao M. Ecnu He yuuThIBaTh 3TO U3Me-
HeHue M, To paccuuTaHHas BEPOSITHOCTh MPOSIBJIICHUS OIIMOKHU Bceraa 0y-
JET 3aBBIIICHHON M HU MPHU KaKOM OO0bEME TECTUPOBAHUS HE JOCTUTHET
HyJs. B IEUCTBUTENBHOCTH HMCUEPIBIBAIOIICE TECTUPOBAHUE IPU KPUTE-
pusix f BO3MOXKHO TOJBKO IO peaauzyeMbIM MapuipyTtam. [loaTomy npu
pacyeTe BEpPOSATHOCTU MPOSBICHHUS OIIMOKH LEeaecoo0pa3sHO MPOBOIUTH
IIPEABAPUTENIBHYIO OLICHKY YHCJIa HEPEAIU3YEMbIX MAPIIPYTOB U KOPPEK-
THPOBATH UCIIOJIb3yeMOE 3HaUeHne M.

Ha mapmpyrax rpaga mporpaMMbl HECOBMECTHUMBIE YCIIOBUS, HC-
KIIFOYAKOIINE BO3MOKHOCTh MX WCHOJIHEHUS, B LIEJOM pPa3JICICHbl PSAIOM
TOYEK (y3JIOB)BETBJICHUS, B KOTOPBIX HCIOJIB3YIOTCS APYrU€ MpPEIuKaThl
IIPY ONPEACIICHUN HAIPABJIEHUs IBHXEHUS MO MapmpyTy. g He peann-
3yEMOCTH MapIIpyTa JOCTATOYHO JBYX HECOBMECTHMMBIX YCJIOBHUM, KOTO-
pbIE BCTPEUYAIOTCS B CHEAYIOIINAX BUAAX:

* TOXKJIECTBEHHBIE BBIPAXKECHHUS, ONPEACISIOIINE SIBHO YCIOBUS BET-
BJICHU S, KOTOPbIE AaHATU3UPYIOTCA Ha (POPMaATIbHO BBIJICTSIEMOM MapIIpyTe
IpU MPOTHUBONOJIOKHBIX 3HAYCHHSX YCIOBUW ABHWKECHHUS MO ITOMY Map-
mpyTy,

e BBIPAXEHUS C OJHUMH U TEMU K€ NEPEMEHHBIMHU, HO C Pa3HBIMU
UX 3HAYCHUSIMU, ONPEIEIAIONIMMU HETepeceKaromuecs: 00J1acTh yCIoBUM
BETBJICHUS;

e BBIPAXEHUSI C PA3JIMYHBIMU IEPEMEHHBIMH, CBSI3aHHBIE HESBHO
JIOTUKOM pelraeMon 3afavu, KoTopas (GOpMalIbHO HE OTpa)K€Ha B JIAaHHOU
Iporpamme.

s eviasenenusn Hepeanusyemwvix mapuipymosé B (PopManbHO IO-
CTPOCHHOM rpade MNporpamMMbl, KaxKIbli U3 HUX JIOJKEH OBITh MpOaHalu-
3UpOBaH Ha HalW4We MOJOOHBIX Map HECOBMECTHMBIX YcioBHU. Takoii
aHaJM3 OTHOCHUTEJIBHO MPOCTO BBIMIOJHUTH [JIs YCJIOBUW TNEPBOrO BUA,
KOTOpbI€, OJIHAKO HE TaK 4acTo BcTpevaroTca. Hanbonee BaxHBIN BUA He-
SIBHBIX HECOBMECTHUMBIX YCIOBHH (POpMaibHO MpPOAHAIU3UPOBATH HEBO3-
MO>XHO 0€3 MPUBJICYEHUSI ONTMCAHUM BCEX KOPPEISALIMOHHBIX CBI3EU MEXITY
NEPEMEHHBIMU U NpeaukKaTtamu. llocTpoenne Takux OnMcaHuil TPOMO3JKO
U TPYAOEMKO, YTO 3aTPYIHSET UX NPUMEHEHUE Ul CEJICKLIMU Hepealn-
3yEeMbIX MapIIpyToOB. BeljeneHne HerepeceKarnuxcs 00JacTe 3HaueHu !
NEPEMEHHBIX MpH (POPMHUPOBAHUM YCIOBUM OOpa3oBaHHUS MapIIPyTOB
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TPYJIHO pea30BaTh M3-3a YaCTO BCTPEUAIOIINXCS 00JacTel CO CIOKHOU
KoH(purypanuen. JlonoaHUTEIbHbIE TPYJHOCTH MOXKET MPEACTABIATh Ce-
JIEKIUsl YCJIOBUI ¢ TOYHBIMH M HETOUYHBIMH HEPABEHCTBAMHU Ha T'paHUIIAX
oOnacTel, Korjaa rpaHUYHbIC 3HAYCHUS TT0-Pa3HOMY HCIIOJIB3YIOTCS B aHa-
JU3UPYEMBIX YCIOBHSIX Mapuipyrta (cM. puc. 2.9).

[TpuBeneHubie (PakTOphI 3aTPYAHAIOT (HOPMATIU3OBAHHOE BBIJCICHUE
HEpean3yeMbIX MapUIPyTOB U OLICHKY BIIUSIHUS HECOBMECTHMOCTH YCJIO-
BUM Ha CHMKEHHE CIIOKHOCTU TECTUPOBaHUS MoayJieid. OcoOeHHO ObICTPO
BO3PACTAIOT TPYAHOCTU MPU MONBITKE (HOPMAIILHOTO BBIICICHUS HEpealu-
3yEeMbIX MaplipyTOB B IpyHnax MporpamM, COCTOSAIIMX U3 MHOTHX MOJY-
Jeil. DTU TaHHbIEC TOJIyYaIUCh JIMOO B MPOIECCE PYYHOrO aHAIN3a MPEIn-
KaTOB Ha MapuipyTax, MOCTPOCHHBIX B pe3yJIbTaT€ aBTOMAaTHYECKOTO
dbopmanbpHOrO aHanu3a rpadoB mporpamm, JIMOO MyTeM Habopa CTaTUCTH-
KM YHCJIa Pa3IUYHBIX HUCIOJHSIEMBIX MapUIPyTOB MpPHU peaibHOM (PYHK-
[IMOHUPOBAHUY MPOrPaAMM HaA CIIyYaWHBIX UCXOJHBIX TaHHBIX.

JIOCTaTOYHO YacTO BCTPEYAIOTCS MOJIYJIU, B KOTOPBIX BCE MAPIIPYThI
SABJISIIOTCSL PEATU3YEMBbIMU U OTCYTCTBYIOT HECOBMECTHUMBIC YCJIOBHUS IpHU
BETBJICHUSIX. B psijie mporpaMM HECOBMECTUMBIE YCJIOBHUS MOTYT IPHUBO-
IUTh K COKpAIIEHUIO YKCJIa MapIIPyTOB B HECKOJBKO pa3. AHaN3 HEKO-
TOPBIX JIOTUYECKUX TMPOTPaMM IOKa3ajd, 4TO JI0JIs HepeaJlu3yeMbIX Map-
IIPYTOB U3 UX OONIEro 4HciIa MOXKET ObITh BEChbMa BEJIMKA U JOCTUTAET B
otaenbHbIX cirydasax 90%. [Ipu 3ToM 10751 Hepean3yeMbIX MapuIpyToB B
cpeaHeM OBICTPO BO3pACTaeT MPHU yBEJIWUYCHUHM 4YHCiia BETBJICHUU B MPO-
rpamMme. OTO OOYCJIOBJIEHO TEM, YTO BEPOATHOCTh HE PEAIU3yeMOCTH
MapuipyTa 3aBUCUT OT €ro JJIMHBI, TOYHEEe, OT uucia BeTBiIeHu. Ha ko-
POTKHMX MapHIpyTax ¢ HEOOJBIIUM YUCIOM BETBJICHUH, €CTECTBEHHO, MeE-
HEE BEPOSITHO HAJIUYUE OJMHAKOBBIX MPEAUKATOB, OMPEACIISIONINX BETB-
JICHUs1, U BEPOSITHOCTh HE peain3yeMOCTH HHU3Ka. B mpenene MapuipyTsl ¢
OJIHUM — JIBYMSI BETBJICHUSIMHU BCET]Ia SIBJISIFOTCS PEaIU3yEMbIMH.

Oco0EHHO 3HAYUTEIBbHOE CHUKEHHME CIIOKHOCTU TECTHUPOBAaHHS 32
CUET HMCKJIIOYEHHUS HEpPEeaTu3yeMbIX MAPLIPYTOB MPOUCXOIUT B MPOrpaMM-
HBIX MOJYJISIX ¢ IUKJIaMu. Hanpumep, UKl nMeromue GUKCUpOBaHHbBIN
napamMeTp BBIXOJAa M3 IMKJIa, 00pa3yroT HEpealn3yeMble MapuIpyThl MPHU
BCEX OCTAJIbHBIX 3HAUYCHUSAX MapameTpa. Hamuuue B Tese 1UKIa HECKOJIb-
KUX MPEMKATOB U UX (0OBIYHO HEsIBHAS) JIOTUUYECKAs CBSI3b, a TAKXKE KOP-
peTsiMS ¢ HOMEPOM BUTKA HCHOJHIEMOIO IUKIIA, IPUBOJUT K TOMY, 4YTO
IPU TECTUPOBAHUM HET HEOOXOJAMMOCTH MOJIHOTO Mepedopa BCeX YCIOBUM
B TeJe IMKJIAa Ha KaxaoMm ero Butke. Ilyrem pydHoro HedopMabHOTO
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aHajgu3a B HEKOTOPBIX clydasix yjaercss 3((EKTHUBHO BBIACIATH peau-
3yeMble MapuIpyThl C UKJIaMHU, 0€3 aHain3a BCEX COYETaHUN HECOBMEC-
TUMBIX YCJIOBUH, MPHU KOTOPHIX O00pa3yrOTCS Hepeau3yeMble MapIIPYTHh.
ABTOMAaTH3alMs BBIJCICHUS HEPEAIN3YEMbIX MApUIPYTOB OrpaHUYECHA
TEXHUYECKOU CIIOKHOCTHIO TMEpPEeOOPHOro aHain3a MPEAUKATOB HAa Map-
MIpyTaxX W MPUHIUIHAAIBHON CIIOKHOCTHIO HWICHTU(UKAIIMH HECOBMECTH-
MBIX YCJIOBHM.

JIOKYMEHTBI IPU TeCTUPOBAHUHU MPOTPAMMHBIX MOJYJIeil

Peznamenmuposamv mecmuposanue npoZPAMMHBIX MOOYJIel
00J11CHBL clledyouiue 0a306vie 00KYMEeHMblL:

e HCXOJHBIC TaHHBIC JJIs1 TECTUPOBAHUS MOJTYJIEH;

e OpraHu3zaius, MOATrOTOBKA TECTUPOBAHUS U OOECIeYeHHE KavyecCT-
Ba MOJIYJIEH;

e CIIEHApUM TECTUPOBAHUS U CHEIU(PUKAIIMNA TECTOB IS KaXKIAO0TO
MOYJISI;

e OTYETHI O pe3yJbTaTax BepudUKalUd U TECTUPOBAHUS MOJYJICH.

JIOKYMEHTBI TECTUPOBAHUSI JIOJHKHBI COJECPKATh HMCXOJHBIE TEKCThI
3aMpOrpaMMUPOBAHHBIX U O(DOPMIIEHHBIX MOAYJICH M ONMUCAHUM JaHHBIX,
OOLIMI TJIaH OpPraHU3alMKU U MOPSAOK UX TECTUPOBaHUs. B OTYETHBIX 10-
KYMEHTaxX JOJDKHBI OTPAXKAThCA PE3yJIbTaThl TECTUPOBAHUSI KOMIIOHEHTA U
JTOMYCTUMOCTh €r0 MPUMEHEHUSI B KOMILIEKCE MPOrPaAMM.

Hcxoonvle oannvie 011 mecmuposanus mMooyaeu NONKHBI BKIIO-
4aTh CJCAYIONIYI0 JOKYMEHTAIUIO:

e TEXHMYECKOE 3aJlaHue W/WiM cnenudukamnus TpeOoBaHUN Ha pa3-
pabOTKy MpOrpaMMHOTO MOJTYJIS;

e WCXOJHBIM TEKCT MPOrpaMMbl B BHUJIE€ MEYATHOIO JOKYMEHTA M
daiina;

e BBIOpAHHBIC METOJIbI TECTUPOBAHUS MOAYJICH;

e DJTAJIOHHBIC 3HAYCHUS W/WUIIM PACIIPEIICTCHUS UCXOIHBIX U PE3yJib-
TUPYIOIIUX JAHHBIX, OTpakarolue TpeOyromuecs (PyHKIUHU, CIEHApUU
TECTUPOBAHUSI M TOKPBITUE MOJYJS TECTaMU B 3aJaHHOM pa3zHOOOpa3uu
€ro MOBEJICHUS;

® TECTOBBIC CIIEHAPUM UCXOAHBIX U PE3YJbTUPYIONIUX JAHHBIX, SB-
JSIOIIUECS JOCTATOYHO IPEJACTABUTEILHONW BBIOOPKOW W3 TOJHOM CO-
BOKYITHOCTH 3HAYEHHUM M pacHpe/eNICHU 3TaJOHHBIX JaHHBIX, OTpaHU-
YEHHOUW JIOCTYITHBIMHU PECYpCAMU HAa TECTUPOBAHHUE MOAYJIS;
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e JIOCTYyIHBIE PECYpPCHI JJIsI TECTUPOBAHUS MOMYJis: (hPMHAHCOBBIE,
TPYJOBBIE U BPEMEHHBIE 3aTpaThl HA TECTUPOBAHUE; OCHAIIICHHOCTH IIPO-
1ecca TECTUPOBAHUS MOJYJISl IPOTPAMMHBIMU U anmnapaTHBIMU CPEICTBA-
MH aBTOMAaTH3aIlMH; COCTAB M KBaTU(PUKAIUS CTICIIHATINCTOB,;

e KpPUTEPUM KauecTBa pPE3YyJbTaTOB TECTUPOBAHUA U TpeOyemas
MOJIHOTA TOKPBITUS TECTAMH MOJYJIEH, B KOTOPBIE BXOAST OMUCAHUS pea-
JIM3yeMbIX (YHKIIMNA M XapaKTePUCTUKU KaueCTBa peanu3anui QyHKIuH, B
npeaeaax KOTOPhIX CUMTAETCSA, YTO MOJYJb YIOBIECTBOPSIET MPEIbSIBICH-
HBIM TPEOOBaHUSIM K (DYHKIIUSIM U KQ4ECTBY.

Opzanuzayus, no02omoeKka mecmuposanus u odecneyenue Kaue-
cmea Mmooy/eil NOJDKHBI PEJICTaBIATHCS B IOKYMEHTE:

e METOJbl, TEXHOJIOTUS M CPEJCTBAa aBTOMATU3AallMU Pa3padOTKH U
TECTUPOBAHMUSI, OOECIICUNBAIONINE CO3/IaHUE KaXKOTO MOAYJISA C 3aJaHHBI-
MU MOKa3aTeIsIMHU KaueCTBa;

e METOJbl U CPEACTBa OOBEKTUBHOI'O U3MEPEHUS] TPEeOyeMOoro Imo-
KPBITUSI TECTaMH M JIOCTUTHYTOI'O KayeCTBa Pe3yJIbTaTOB TECTUPOBAHMS
Ka)XJI0TO MOJTYJISI;

e JIOKyMEHTBI U METOJMKU JIJIs 0OECIIEUCHUsI U KOHTPOJISI COOJIrOIe-
HUS TIPAaBWI U TEXHOJIOTHU MPOCKTUPOBAHUS, TECTUPOBAHUS M OOEcIieue-
HUSI BCETO KU3HEHHOTO ITUKJIA MOJYJIEH;

e CTPYKTypa U cojiepKaHue (I1a0J0H) KaXKJIOro JOKyMEHTa OTpa-
YKAIOIIETO PE3YJIbTAThl ATalla TECTUPOBAHUS MOJIYJISI, KAY€CTBO BBITIOJHEH-
HBIX paOOT U MOJHOTHI MOKPHITHS TECTAMH.

Cuyenapuu mecmuposanus u cneyuukauuu mecmoes 0,11 Kaxcoo-
20 MO0y NOJKHBI OTPaXaTbCs B TOKYMEHTE:

e METOJ YU BHUJ TECTUPOBAHUS AJCKBATHBIM MOJYJIO, a TaKXe OC-
HOBHOM 11€JIM €TI0 BBINOJHECHUS;

e IUIAH TECTUPOBAHHUS B COOTBETCTBUU C BBIOPAHHBIM METOJOM C
y4ETOM OTPAaHUUYCHHBIX PECYPCOB UCIBITAHUHN, UMEIOIIUXCS ISl IOCTHXKE-
HUS 33JTaHHOW IOCTOBEPHOCTH MPOBEPKU KA4eCTBA MOIYJIS;

e crnenuduKaius oOIIe cXeMbl ClIeHapUeB TECTUPOBAHUS MOJIYJIA,
KPUTEPUH, TTO3BOJISIFOIIIUE €TO OIIEHUBATD;

e OMHUCAaHMUS KOHTPOJBHBIX CIIEHAPHUEB TECTUPOBAHMS — HAOOp KOH-
KPETHBIX TECTOBBIX 3HAUYCHHH U COOTBETCTBYIOIIMX WM JTaJOHOB, OXH-
JlaeMbl€, TAJIOHHbIC BBIXOIHbIC 3HAYEHUSI PE3YIbTaTOB TECTUPOBAHUS;

e pe3ynbTaThl (HYHKIIMOHHPOBAHUS MOMYJS MPU TMOATOTOBICHHBIX
TeCTax U 3aJaHUsIX;
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e CpaBHEHUs pPE3yJIbTATOB TECTHPOBAHUS C ITAIOHAMH U OOHapy-
KEHHbIE OTKJIOHEHMS (Ie(EeKThl WM OIIMOKHU) JIJIsl IPOBECHUS JOTOIHH-
TEJIBHOTO TECTUPOBAHUS C LIEJIbIO0 JUATHOCTUKU U JIOKaIU3aluu 1e(EeKTOB;

e Bepu(UKaLUA KOPPEKTHOCTU UHTEP(ENCOB B3aUMOJEUCTBUS MO-
IyJis B COCTaBE MPOrPAMMHOIO KOMIIOHEHTAa JOJKHA YIOBJIETBOPSTH HC-
XOJIHBIM CUCTEMHBIM TPEOOBaHUAM, YTBEPKICHA OpraHU3allMOHHAs OTBET-
CTBEHHOCTh BHYTpPH IIpoliecca Bepu(puKar KOMIIOHEHTOB U UHTEP(EChI
C APYTUMHU MPOLIECCAMHU KU3HEHHOTO LIUKJIA.

e OLICHKHU MOJHOTHI MPOBEJICHHOTO TECTUPOBAHUS, CTEIIEHU MOKPHI-
TUS MOJYJSl T€CTaMH BBIOPAHHBIM METOJAOM M HEOOXOJUMOCTH MpPHUMEHE-
HUS JIPyTUX METOJOB U BUJOB TECTUPOBAHHUS JJIsI YBEIUYECHUS MMOKPBITUS
TECTaMH;

e OIECHKA XapaKTEPUCTUK KayecTBa MOMYJS, UCXOJHBIX U BBIXOJ-
HBIX JAHHBIX: TOJEH - HE TOJICH;

e OLICHKM HaJIU4Msl PECYpPCOB I MPOAOKEHUS TECTUPOBAHUSA U
MOMEHTa €ro 3aBEpUICHUs, a TAKXKE ISl ONPENEICHUS TOCTUTHYTHIX Xa-
PaKTEPUCTUK KayecTBa MOAYJISl UM BBIOOpA OYEPETHOTO METOAA TECTUPO-
BaHMS.

Omuem o pezyrvmamax éepuukayuu u mecmupoeanus Mooyuei:

e CIIpaBKa O Mepeaavye MoJyJis Ha TECTUPOBaHUE, KOrja B pa3padoT-
K€ YYaCTBYIOT HE3aBUCUMBIE TPYIIIbI IPOrPAMMHUCTOB U TECTUPOBIIIUKOB;

e JKypHaJ BBINOJHEHHUS IJIJaHA TECTUPOBAHUSA, UCIIOJIb3YEMbBIA KOJ-
JIEKTUBOM TECTHPOBLIMKOB MOJYJEH JUIsl pErMCTpallii: CIEHAPUEB U OIle-
pauuid, KOTOpblE MMEIU MECTO BO BpPEMsS BBINIOJIHEHUS TECTUPOBAHUS;
AHOMAJIbHBIX COOBITUM M AEPEKTOB i1 AMATHOCTUKU U JIOKaJIU3aluu
OPUYMH aHOMAJIHMM; MU3MEHEHUN U KOPPEKTUPOBOK, KOTOPHIE TPOU3BEAECHBI
B MOMYJIfX;

e pe3ynbTaThl Bepu(UKAIIMU U TECTUPOBAHUS: PE3yJIbTAT BbINOJIHE-
Hus (IpolLIes/He Ipoules) Juisl KayKJ0oro aHaIu3a U BBIIIOJIHEHHOIO TECTa U
3aKJIIOYMTENbHBINA pe3yJibTaT BepU(UKALUA U TECTUPOBAHUS MOAYJIA; pe-
3yJbTaThl OLIEHUBAHUS OKPBITUS U aHAJIU3a TPACCUPYEMOCTH IS BBITIOJ-
HEHUSl TECTOB, U aHAJIM30B B IIpoliecce BepU(PUKAUU U TECTUPOBAHUS;

e HTOrOBBII OOOOIIEHHBIM OTYET BEpUPUKAIMU U TECTUPOBAHUS
MOJyJIeH; pe3ynbTaThl padOT Mo BepuPUKALKUU U TECTUPOBAHUIO, CIIEHA-
pPHUEB WM BUAOB MPOBEPKU KOMIIOHEHTOB M KOMILIEKCA B 1I€JIOM;

e MOJYJM U KOMIIOHEHTBhl KOMIUIEKCAa MPOrpamMM BBINOJHSIOT BCE
(4acTUYHO) AeKIapUpyeMble B TOKyMEHTAUu QyHKINU;
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e TIOJYYEHHBIE BBIXOAHBIE JAHHBIE HAXOIATCSA B JOMYCTUMBIX MpeE-
Jenax OTKJIOHEHMM OT 3TAJIOHHBIX, 3aJJaHHBIX B TPeOOBaHUAX Ha paszpa-
OOTKYy KOMILIEKCA MPOrpaMM WK CHEHUPUKAIUIX HA MOTYJIH;

e TMpOrpamMMHas JOKYMEHTaIlUsl COOTBETCTBYET TPeOOBaHMSIM CTaH-
JapTOB.

3aTpaTsl Ha NPOU3BOACTBO MPOrPAMMHBIX MOAYJIeil U
KOMIIOHEHTOB

[Tpu TecTupoBaHUM MOAYJIEH U KOMIIOHEHTOB KOMILIEKCOB IIPOrpaMM
OCHOBHBIM JIMMUTHPYIOIIAM PECYPCOM OOBIYHO SIBIISIFOTCS JIOMYCTHUMBIE
TpyA0O3aTpaThl CHEIMATUCTOB, a TaKXXE OTPAaHUUYECHUS HA CPOKHU paspa-
OOTKM BEpCUM NPOrpaMMHOr0 KOMIUJIEKca, Ha mnapameTpsl OBM u
TEXHOJIOTHIO TecTupoBaHusd. OaHUM M3 HamboJiee Ba)KHBIX COCTABIISIIO-
X TUTAHUPOBAHHS TECTHUPOBAHUS SIBIACTCS OIEHKA TPYIAOEMKOCTH U
BPEMEHHU, HEOOXOUMBIX ISl €ro BBIMOJHEHUS. 3aTpaThl HA TECTUPOBA-
HUE TpeOOBaHUN KOMIIOHEHTOB IPOTPAMMHBIX KOMIUIEKCOB MOTYT CO-
CTaBJISITh CYIIECTBEHHYIO YacTh (10 30%) CTOMMOCTH MIPOEKTA, IPU 3TOM
KU3HEHHO BaXXKHO JJIsl yCIieXa 3TOM Oornepaluu, 4To0bl TECTUPOBAHUE TIPO-
BOJMJIO JOCTATOYHOE YHWCIO CHEHUAIMCTOB U Yy HUX OBUIO JOCTATOYHO
BPEMEHHM Ha KA4ECTBEHHOE BBIMIOJHEHHE 3a/1ad MO TECTUPOBAHUIO U KOP-
pekThpoBKaM mporpamMM. OrpaHuueHHs] pealibHbIX PEeCcypcoB Ha Bepudu-
KaIlMIO ¥ TECTUPOBAHUE KOMITIOHEHTOB OMPEACIISIOT JOCTHKMMOE KaueCTBO
BEpPCU KOMIUIEKCOB MPOTPAMMHBIX MTPOIYKTOB.

3aTpartbl Ha TECTUPOBAHUE MPOTPAMMHBIX MOJIYJIEH 3aBHUCAT OT HX
WHIUBUIYaTbHON CJIOKHOCTU W B OJJHOM KOMIUIEKCE MPOrpaMM MOTYT
pasnyaTbCsi BO MHOTO pa3. Opuenmupom 01 OUeHKU OMHOCUMENbHOU
mMpy0oemMKocmu mecmupoeanus OIPEICICHHOTO MOAYJS MOXET CIy-
KUTh YUCJIO Y3JIOB U CIIOKHOCTH ITUKIJIOB B Tpade COBMEIIEHHOTO MOTOKA
yOpaBJeHUs W MOTOKa JMaHHBIX. [IpocToi mojacYeT umciia CTPOK B TEKCTE
IporpaMMbl MOJYJIEM MOKHO HCHOJb30BaTh TOJBKO [JIsi TEPBUYHOM
OILICHKHU TIPU PaCTpe/IeICHUH PECYPCOB Ha HOBBIN KOMILIEKC MporpamMm. B
ATUX CIy4YasX MPHU MIAHUPOBAHUU MPOU3BOACTBA MOJYJEH CIOKHBIX MPO-
IPaMMHBIX KOMIUIEKCOB II€JIECO00pPA3HO HCIIOJIb30BATh IKCIIEPUMEHTAIb-
HBIC CTATUCTUYECKHE PACIPEACIICHUS OCHOBHBIX YKOHOMHUYECKHX Xapak-
TEPUCTUK — TPYAOEMKOCTH, IJIUTEIBHOCTH U YHCJIA CICIHAIUCTOB MO
amanam pabom u nO peanbHOMYy 6PEMEHU NPOU3BOOCHEA KOMNOHEH-
moe. OTHOCUTEIIbHBIC 3HAUCHUS PACIIPEICIICHUS dTUX BEJIMYUH HA UHTEP-
BaJie pean3alluu CI0KHBIX MPOrPAMMHBIX KOMIUIEKCOB 3HAYUTEIBHO Pa3-
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JUYAIOTCS. B 3aBUCUMOCTH OT pa3Mepa U TUIla KOMIUIEKCAa Iporpamm, a
TaKk)Ke OT YHCjia MOAYJIed U KOMIIOHEHTOB B KoMiuiekce. OHako oOiue
TEHJICHIIMU COCTOAT B HAMMEHBIIUX 3aTpaTaX Ha HAaYaJdbHBIX U KOHEUHBIX
ATanax MpOU3BOJCTBA, U B HAMOOIBIIUX CYMMAapHBIX 3aTpaTax, Ha Cpell-
HUX 3Tanax, KOrJa CO3/Ial0TCsl HOBBIE MPOTPAMMHBIE KOMIOHEHTHI U MO-
JUYJIH.

B COBOKyIHBIX 3aTpaTax Ha MPOU3BOJICTBO MOJHOCTHIO HOBBIX MO-
IyJIEW U KOMIUIEKCOB MPOTPaMM JTOMHUHUPYET HIPYOOEMKOCHIb HENOCPeo-
CMEEHHOI pa3padomkKu, NPoOZPAMMUPOBAHUA U MECMUPOBAHUA NPO-
cpammubix mooynei. HanOonee TONHO 3TH JAHHBIE HCCIEIOBAHBI U
0000IIIeHBI 1711 BYX KJIACCOB KOMIUIEKCOB MPOTPaMM: ISl BCTPOCHHBIX
KOMIUIEKCOB MporpaMm B cucteMmax peaibHoro BpeMenu (CPB) u mist mo-
JYHE3aBUCUMBIX MPOrpaMM aJMUHHUCTPATUBHBIX U HHGPOPMALIMOHHO-
nouckoBbix cucteM (AC). s 3TUX pacnpeneseHnii XapakKTepHO HaTuuue
MaKCHUMyMa B MCIIOJIb30BAaHUM TPYJOBBIX PECYpPCOB Ha CPEIHUX ITarax
pa3paboTKU — Ha 3TaNax HPOZPAMMUPOSAHUA U MECHUPOBAHUL MOOY-
Jleli. DTU 3Tanbl NOJHOCTBIO 3aHATHI MPOU3BOJACTBOM KOMIIOHEHTOB, a Ha
OCTaJIbHBIX ATalaxXx K HUM OTHOCHUTCSI TOJBKO 4acThb 3arpart. I[locie Bbijie-
JIEHUS 3aTpaT Ha CO3/IaHHE MOJyJI€i, OCTAIOIINECS 3aTPaThl MOKHO OTHE-
CTH K MpolieccaM MPOEKTUPOBAHUS, a TakKe COOPKM — MHTETPUPOBAHUS
KOMIIOHEHTOB M UCITBITAHUN KOMIUIEKCOB MPOTrPaMM.

DKCNEpUMEHTAIIBHBIE PACTIPE/ICICHUSI OTHOCUTEIBLHOIO YKCIia 3aHs-
THIX CHENUAIIMCTOB MPH MPOU3BOJCTBE CIOXKHBIX KOMIUIEKCOB MPOrpamMm
ATUX KJIACCOB OJAMHAKOBOTO pa3Mepa MOJOOHBI U MOJIOKEHUS SKCTPEMY-
MOB B 3THX PACHPEIEICHUSX Pa3IMYalOTCd OTHOCUTEIbHO Maio. IIpo-
rpaMmMbl Moatysied kiacca CPB 3adacTyro MMEIOT CYIIECTBEHHO H0bULyI0
mpyooemkocms, yem 11 kiacca AC, 1 0COOCHHO pa3anyaloTCs Ha 3a-
BEPIIAIOIIUX dTAanax KOMIUJIEKCUPOBaHUS U UCTIbITaHUH. [loBBIIIEHHBIE 3a-
TpaThl ¥ YUCJIO YYACTBYIOIIMX CHENUATUCTOB IS Kiiacca CPB xapakrep-
HbI Ha dTanax NporpaMMHUPOBAHUS U TECTUPOBAHUS MOAYJIEH BCIEICTBUE
OoJee JKeCTKUX TpeOboBaHUM K UX KadecTBY. B pesynbTaTe OTHOCHUTEIHLHOE
YHUCJIO CIEUUATIMCTOB NP pa3padoTke komruiekcoB nporpamm CPB meHb-
e Ha HAYaJdbHBIX M KOHEUYHBIX 3Tamax. OjHako BCJEACTBHE OOJbIION
TPYJIOEMKOCTH TOJHOE YHCJIO HEOOXOIUMBIX CIIEIUAIUCTOB TPHU paspa-
0otke nporpamm CPB 3HaunTenbHO OOJbINE, YeM MPHU CO3JAaHUU Kjlacca
AC.

B oOmux oreHkax A0Ju 3aTpaT Ha MPOrpPaMMHUPOBAHUE U TECTHUPO-
BAHUE KOMILUIEKCOB MTPOTPAMM TPYJIHO BBIJEISATH U OLIEHUBATh 3aTPaThl HA
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CO3/TaHHE€ KOHKPETHBIX MOJYJICH, BCJIECACTBUE MX OPUTMHAIBHOCTH U He-
MOBTOPUMOCTH. ATIPUOPHBIE OIIEHKH 3aTpaT HA MOJYJb 10 YHUCIY Y3JIOB U
IIMKJIOB BECbMa TPYJAOEMKH, XOTS U IOCTATOYHO JTOCTOBEPHBI. OTHAKO IS
ONPECIICHHBIX MPEANPUITUNA U KIIACCOB MPOTrpaMM MNP 3aBEPIICHUU UX
IIPOEKTOB TMOJIE3HO MPOBOJUTH OLICHKU CPETHEN TPYAOEMKOCTH, JJIUTEIb-
HOCTU U YHUCJIa MPOrPAMMHUCTOB, YUaCTBOBABIIMX B CO3/JaHUU OJHOTO MO-
OyJisl. OTA BEJIUYMHBI MOXXHO MOJIy4aTh IYTEM PETUCTPAIMU HMHTETPalb-
HBIX 3aTpaT Ha MPOrPAaMMUPOBAHUE U TECTUPOBAHUE MPOIPAMMHBIX MOJIY-
JIEU W JIeJIEHUs] UX 3HAYEHUM Ha KOJIMYECTBO CO3JaHHBIX MoayJier. IIpu
MOCJICAYIONIEM CO3/IaHUH MOJOOHBIX MPOEKTOB IMOJYYEHHBIE CPEHUE 3a-
TpaTbl HA MOAYJIb MOTYT CIYXWUTh OPUCHTUPAMH IIPU MEPBUYHOM ILJIAHU-
POBaHUU HOBOI'O KOMILIEKCA MPOrPaMM.

[IporHo3upoBaHue 3aTpatr Ha TECTUPOBAHUE MTPOTPAMMHBIX MOJYJIEH
U KOMIIOHEHTOB, 0Oojiee WM MEHEE KOPPEKTHO, BO3MOXHO HAa OCHOBE
0000IIEHNST CTATUCTUYECKUX JIAaHHBIX MPEAIIECTBYIONIUX MPOEKTOB. B
JAHHOM cCJIy4ae, 3aJ1a4ya OrpaHUY€HA TOJIbKO OPUEHTUPOBOYHBIM MEPEUYHEM
OCHOBHBIX COCTaBJISIIOIIMX 3aTpaTr, KOTOPbHIE 11€JI€CO00pa3HO YUUTHIBATH B
MPOIECCE TECTUPOBAHUS. IDTOT IMEPEUCHb MOXKET MCIOJIb30BaThCS KaK
opuenmup Tpu NoAroToBke [IporpaMmbl TECTUPOBaHUS KOMIIOHEHTOB.
OObryHO HamOosiee BaXXKHBIM JUISl peajv3allid MPOEKTa U 3aBUCAIIMM OT
OOJIBIIIMHCTBA €r0 OCOOCHHOCTEN U (PAKTOPOB SIBISICTCS HIPYOOEMKOCHLb,
HENnOCPeOCmeEeHHO ONpedenaulas CmouUMOCHmb TECTUPOBAHUSA CO3/1a-
Ba€MOTO KOMIIOHEHTA MpOrpaMM. 3HA4YCHUS JJIUTEIBHOCTH pa3padOTKU U
Yyyciaa CHEIUAIMCTOB B3aMMOCBSI3aHBI U B HEKOTOPBIX MpEJeiaax MOTYT
pa3smeHuBathCs. [[09TOMy OLIEHKHM 3THX MOKa3aTeseil 3aTpaT MOXKHO Baphb-
UpOBaTh, U MPU HEAOCTATOYHOM YHCJIE CIEHHATUCTOB €CTECTBEHHO BO3-
pacTaeT JUIMTEILHOCTh Pa3pabOTKH, XOTs TPYAOEMKOCTh MOXKET OCTaThCs
MPaKTUYECKU HEU3MEHHOW. MHOTOKpaTHOE MPUMEHEHHUE OJIHUX U TEX Ke
anpoOMPOBAHHBIX KOMIIOHEHTOB W/WJIM UX aJanTalys K pa3IudHbIM YyCIIO-
BUSIM NPUMEHEHUS SIBJISIETCS OJHUM U3 HEPCHEKMUBHbIX MEmOo008 No-
8bIUICHUSA KAYeCmea U CHUMNCEHUA 3ampam mpyoa Cheyuaiucmos Ha
TECTUPOBAHUE MOJIyJIEH U KOMIIOHEHTOB KOMILIEKCOB MPOTPaMM.

Ouenku mpyoozampam HaQ mecmupoeanHue MOTYT COCTaBIISTH CY-
[IECTBEHHYIO YaCTh CTOMMOCTHU MPOEKTA, IPU 3TOM KU3HEHHO BAXKHO JIJIS
ycCrexa, 4To0bl TeCTUPOBAHUE KOMIIOHEHTOB M MOJYyJeH MPOBOAMIO J10C-
TATOYHOE YHUCJIO CIEIHAINCTOB, U Y HUX OBLJIO JOCTATOYHO BPEMEHM Ha
KaueCTBEHHOE BBINOJHEHUE CBOWX 3anad. IlomyueHue oyenmku Tpyno3a-
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TpaT Ha KOMIIOHEHTHI KOMILJIEKCa MpOorpaMM IiejiecooO0pa3Ho pa30UTh Ha
amanost (CM. puc. 2.8).

Onpeodenenue nepeuns u cocmaea 3a0a4 u KOMROHEHMOE mecmu-
Po6anus, KOTOPbIC JIOJKHBI OBITh BBIMOJIHEHBI. JTa OILICHKA HAYMHACTCS C
ompeaeiaeHus paboT, KOTOPbIe HEOOXOAMMO BBITIOJHUTH ISl TOTO, YTOOBI
TECTUPOBAaHHWE KOMIIOHEHTAa CYMTAJIOCh cocTosiBIIUMCs. Ha sTom aTame
MOXET OBITh JIOCTATOYHBIM PA30UTh pabOTy Ha (HYHKIMOHAJIBHBIC 33]1aUH,
OTpakaloIKe MPOBEPKY peaan3allii KOHKPETHBIX TpeOOBaHUN K (YYHKITH-
M M XapaKTEPUCTUKAM KOMIIOHEHTOB KOMIUIeKca mporpamm. Ecim wuc-
MOJIB3YIOTCSA MEHee (opMalibHbIE METOJIbI, TO Pe3yJbTaTOM 3TOr0 3Tara
MOXeET OBITh ITPOCTOM CITMCOK OCHOBHBIX 33J1ad, MOAYJICH M IMPOTPAMMHBIX
KOMITIOHEHTOB.

Ouenka mpyoozampam Ha peIICHUE OTACIBHBIX 3aJlad U MPOIECC
TECTUPOBAHUS MOJyJed W KOMIIOHEHTOB BCEr0 KOMIUICKCA MPOrPaMM.
Kaxnas 3a7aya ¥ KOMIIOHEHT, BBISIBICHHBIC Ha MEPBOM 3Tare, TPEOYIOT
JUISL CBOETO PEIICHHUs OIPEJICICHHBIX TPyJ03aTpaT, MPeACTaBISIONIUX CO-
0011 00beM paboT, HEOOXOIUMBIX JJIsI BBITIOJIHEHUS COOTBETCTBYIOIIICH 3a-
nagyr. OIEHKH 3TUX TPyAO03aTpaT MOTYT OBbITh MPEJICTABICHBI B BUJIE TIPO-
M3BEJICHUS KOJMYECTBA MCIIOJHUTENICH Ha 3aTpau€HHOEC UMM BPEMS U U3-
MEpPATHCS B TAKUX €IMHUIIAX, KaK YEJTOBEKO-JICHb UJIH YEJI0BEKO-MECHII.

Onpeoenenue epemenu, TpeOyeMOro IJis pEIICHUs KaXI0M 3a/1auu U
JUIMTEIIbHOCTH TECTUPOBAHUS KOMIIOHEHTOB. Bpems, HeoOXxoaumoe s
pelIeHHs 3a/1aun, U3MEPSIETCA B THIX, HEACIIX WIM Mecamax. Bpems, He-
00X0QMMO€ JUIST BBIIIOJHEHUSI TOM WJIM MHOM 3aJayd, 3aBUCUT OT KOJIMYe-
CTBAa HCIIOJIHUTEJIEH, OJJHAKO dTa 3aBUCHMOCTH HE 00s3aTENILHO JIMHEHHAS.
CyMmmapHas mpo0KUTEIbHOCTh PA0OT MO TECTUPOBAHUIO KOMITOHEHTOR
3aBHCHUT OT IPOJOJDKUTEIIFHOCTH PEIICHHUS OTACIBHBIX (hYHKIIMOHAIBHBIX
3a7a4, OJTHAKO 3TO HE MPOCTOE CYMMHPOBAHUE, OCKOJBbKY HEKOTOPHIEC 3a-
Ja4¥ MOYKHO peliaTh MapajuieIbHO U OJTHOBPEMEHHO C JIPYyTHUMHU.

Ouyenka puckos HeevlnonHenus zpaguxka pavom u GopMyIUPOBKA
IJIaHOB UX CHIKeHUs. CleayeT OIeHNMBAaTh BO3MOXKHBIE MPOOJIEMBI U PHC-
KM, KOTOpbIE MOTYT BO3HUKHYTh MPH PEIICHUH 3a7a4 B 3allJIAHUPOBAHHBIE
IIPOMEXKYTKH BPEMEHH, M MPEIYCMOTPETh CPEACTBA PEIICHUS ITHUX IPO-
onem. B camom Hauase nmpoekTa (mepes BhISABICHUEM U U3YUYEeHHEM TpeOo-
BaHUI) OYEHb TPYIAHO OMPEACIUThH, KAKOW OKAXETCsI CTOMMOCTh MPOEKTA,
¥ B YaCTHOCTU JIMTEIHLHOCTh TECTUPOBAHUS €TI0 KOMIIOHEHTOB. DakTHye-
CKasi CTOMMOCTH IPOEKTa KOMIUIEKCA IMPOTpaMM CTAHOBHUTCS W3BECTHOM
TOJIBKO HA 3aBEPIIAIONICH CTaIuu MpoeKkTa. Ha HayanbHOU cTaguu MpoeK-
TUPOBAHUS MOXET UMETh MECTO KaK HEJIOOILIEHKA, TaK U MepeolleHKa (pak-
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TUYECKOU CTOMMOCTHU TpoekTa. Ilocie Toro, kak Bce TpeboBaHus OyayT
IPOAHAIM3UPOBAHBI U YTBEPKACHBI, OLIEHKA CTOUMOCTH MPOEKTa OOBIYHO
OTJIMYAETCSA OT OKOHYATEIbHOU, (PAKTUYECKON CTOMMOCTHA NPUMEPHO B JIBa
pasa.

3ampamul na obecneuenue Koppekmuocmu QyHKIMOHABHBIX KOM-
MOHEHTOB U MOJYJIEM KOMIUJIEKCa MPOrpaMM 3aBUCSIT OT MOJHOTHI MPO-
CICXKMBAHUS pean3alii TpeOOBaAaHUN K HUM CBEPXY BHU3. DTH 3aTpPaThl
BXOJSIT HEMOCPEJACTBEHHO B IMPOIECC pa3padOTKU U 3aBUCAT OT o0beMa U
JETAIbHOCTH HPOUeccos eepudukayuu u mecmuposanus mpedoeanuil K
KOMNOHeHmam u mooyaam. [{ns CIOXHBIX MPOTPAMMHBIX KOMILIEKCOB
npu TpeOOBAHUU HUX BBICOKOW KOPPEKTHOCTHM OHU MOTYT COCTaBIISTH 10
25 — 30% ot 3atpat Tpyaa u 15 — 20% BpeMeHn Ha oOecTiedeHNUE TISPBHUY-
HOM, PYHKIIMOHATILHON MPUTOIHOCTH. ITU 3aTPaThl MPUXOATCS HA BEPU-
buUKaluo ¥ TECTUPOBAHUE MPOTPAMMHBIX KOMIIOHEHTOB U MOJYJIEH, UTO
JOJDKHO 00ecreYnuBaTh KOPPEKTHOCTh, 0€30MaCHOCTh U HAJEKHOCTh KOM-
IJIEKCa B LIEJIOM.

3ampamul Ha 0OHapycenue u ycmpanenue 0ehekmos u ouuooK B
nporpaMme OmpeAesitoTcsl AByMs (pakTopaMmu: 3aTparamMu Ha OOHapy»Ke-
HUE KaXJOW OIMOKHU W 3aTpaTaMy HAa YCTPAHEHHUE BBIABJICHHBIX OLIHOOK
npu GOpMUPOBAHUU OYEPEAHON Bepcuu. Yem MeHbIle OmuOOK B MPO-
rpaMMe, TeM TPyJHEE OHU OOHAPYKUBAIOTCS, T.€. TEM BBIIIE 3aTPaThl Ha
BBISIBIICHHE KaXJA0W OMIMOKHU. 3aTpaThl HA YCTPAaHEHUE OMIMOOK U KOPPEK-
TUPOBKY MPOrpaMM MPONOPIIMOHATBHBI YHUCITY Je()EKTOB, BBISBISEMBIX
MEXK]ly OYEpPEIHBIMH BEPCHUSIMH MPOTPAMMHOrO0 KommoHeHTa. [lo ombiTy
paboT, WIMPOKO TUPAKUPYEMBIl KOMIUIEKC IporpamMm oObemoM ~ 10°
CTPOK, MOXET TpeOOBaTh HEMPEPHIBHBIX YCUJIUM KOJIJIEKTHBA B COCTaBE
JecATKa 1 0oJiee CHEIUaIuCTOB JJIsl yCTPAHEHUS! OITMOOK, KOPPEKTUPOBOK
BEPCUM U IOKYMEHTAIIUM.

3ampamul na coeepuieHcmeosanue u MOOEPHU3AUUI0 KOMILIEKCOB
nporpaMm OJIM3KH IO COJIEPKAaHUIO (HO HE MO BEJIMYMHE) K 3aTpaTaM Ha
UX TEPBUYHYIO pa3paboTky. MoaepHu3aius OObIYHO MPOU3BOJIUTCA IO-
ATarnHo. JJ11 KaX10i HOBOW BEpCUM U3MEHSIETCA (pa3padaThIBACTCs) TOJb-
KO HEKOTOpasi 4aCTh OT BCEro 00beMa MPOrpaMMHOTO KOMILIEKCa. JKCIIe-
PUMEHTAJIBHO YCTAaHOBJIEHO, YTO 3Ta YaCTh MPU BBOJIE OYEPEIHON BEPCUU
0o0b1yHO coctaBisier 10 — 20% oT o0bema Bcero komiuiekca. Cl0KHOCTh
CBSI3€i KOMIIOHEHTOB MPUBOJUT K TOMY, YTO YAEIbHBIE 3aTPAThl HA U3ME-
HsIEMbl€ MPOTpaMMbl MIPU MOJIEPHU3ALMU KaXIOW BEPCUU MOTYT OBITh B
2 — 3 paza OoJbliie, 4YeM 3aTpaThl Ha CO3JaHue MOYJIEN MporpamMMm mako-
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20 Jce 00vema 1ipu pa3pabOTKE NEPBOM BepCUU. DTa BEIMYNHA 3aBUCUT OT
TOT'0, HACKOJIPKO IyTEeM CTaHJapTH3alMH apXUTEKTyphl M MHTEp(PEiCcOoB,

MpeyCMaTPUBATIUCH TIEPCIIEKTUBLI COBEPIIICHCTBOBAHUSI KOMILJIEKCA MPO-
rpamM.
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Jexkuusn 2.3

INIAHUPOBAHHE TECTUPOBAHUS
MOAYJIEM U KOMIIOHEHTOB JIA
KOMIUVIEKCA ITPOI'PAMM

Hucxoasimas — BOCXoasias COOPKA U TeCTUPOBAHHE
MO/yJIeid U MPOrPAMMHBIX KOMIIOHEHTOB

[TpoexkTHpoBaHKE U BHITIOJIHEHUE TECTOB ISl TPYIIT MOJYJIeH OCTaroT-
Csl TaKMMHM K€, KaK U JJII MOJCJICH IMOTOKa yHpaBJeHHs, ¢ HEKOTOPHIMU
pa3IUYMsAMH, KOTOpPBIC OMNMpeACISIFOTCS rpadamMu MOTOKA JAaHHBIX, a HE
TOJILKO IrpadaMu MoToKa yrpaiieHUs. B ganpHelIeM s IPpOCTOThI IIPe/I-
0JIaraeTCsl, YTO B MOAYJSAX HET IUKIOB. COOpKa KOMILJIEKCOB MPOTrpaMM
U3 MOJYJIEH M KOMIIOHEHTOB 3aHUMAaET Ba)XHOE MECTO MPHU CO3JaHUU
CJIOKHBIX IMPOrpaMMHBIX MPOJAYKTOB. B 3aBUCHUMOCTH OT pOJHd M MeCTa
COOpPKH B OOIIEM TEXHOJOTHYECKOM IIPOIIECCe CO3JaHUsI KOMILIEKCOB
IporpaMM pa3IM4aroTCs JBa METOJA TECTUPOBAHUS: HUCXOOAWUI U
eéocxooawuit (puc. 2.11). COOTBETCTBEHHO MPHU HUCXOAAIIECH HHTErpaIliU
KOMITOHEHTBHI BBICOKOI'O YPOBHS HHTETPUPYIOTCS M TECTUPYIOTCA €IIe 10
OKOHYAHUS MPOCKTUPOBAHHUS, KOMIUICKCUPOBAHHUS U peaii3allii KOMILIEK-
ca nporpamM. [Ipu Bocxojsiie HHTerpaluu mnepea pa3padoTKoM U cOop-
KO KOMIIOHEHTOB 00JIe€ BBICOKOTO YPOBHSI CHaudaja HWHTETPUPYIOTCA U
TECTUPYIOTCSI MOJIYJIM M KOMIIOHEHTBI HUYKHETO YPOBHHI.

Hucxooawuii mexnonozuueckuii npoyecc — OCHOBaH Ha COYETa-
HUM TOIIAroBOM JAETaJIM3allMd TEXHUYECKOIro 3aJlaHUsl Ha IOCJelI0Ba-
TEJBHBIX dTallaxXx MPOCKTUPOBAHMS C €€ 3aBEepIICHHEM Ha TaKOM YpPOB-
HE, KOrja MPOEKT MOXXET ObITh ONMCAH M3 TOTOBBIX KOMIIOHEHTOB U
MOAyJieH, XpaHAIMUuXCcsa B 0a3e JaHHBIX «COOPOUHO20 RPOZPAMMUDO-
éanuay. Ha ocHOBaHMU TpeOOBAHWM TEXHUYECKOTO 3aJaHHS U OIHCa-
HUS TpoOJIEeMHON 00JacTH co3/1aeTcs IMapaMeTprU30BaHHOE (PYHKIIUO-
HaJIbHOE OIHMCaHWEe pa3pabaTeiBaeMOro KoMmriuiekca mporpamm. llpu
MPOCKTUPOBAHUM OCYIIECTBISIETCS MOCeI0BaTeIbHAasT pa3padoTKa crie-
nudukanuii TpedOBaHUM K CO3/aBAEMOMY KOMILIEKCY K €r0 COCTaBHBIM
KOMIIOHEHTaM U MOAYJISIM — puc. 2.12.
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Hﬂanupoeauue mecmupoeanus M00y]l€l7 U KOMROHEHMO8 014
Komnijiekca npozpamm 00J1)ICHO BKNIIOUAMb:

- BBIOOp METOa «HUCXOJSIIECH — BOCXOIAIICH COOPKU M TECTHPOBAHUS MO-
NyJiel U IPOrpaMMHBIX KOMIIOHEHTOB:

U MX TECTUPOBAHMUS JJIs1 KOMILJICKCA ITPOrpam;
¢ (bopmupoBaHue TpeOOBAHUI M ATAIOHOB K TeCTaM B 0a3e JaHHBIX U/UITU
MaTpHIle IS OTCIICKUBAHHS MIPOIIECCOB pealln3aliuil TpeOOBaHUH;
® TecTUpOBaHUE MHTEP(HEHCOB MOTYJICH U IPOTPAMMHBIX KOMITOHEHTOB;
- TUIAHUPOBAHUE TECTUPOBAHHS MOJYJICH U KOMIIOHCHTOB ISl KOMILIEKCA
MPOrpaMM:
e popMHUpOBaHUE MPEABAPUTEIHLHOTO TJIaHA Pa3pabOTKU U MOPSIKA
BBITIOJTHEHUSI TECTOB JIJIT MOAYJIEH U KOMIIOHEHTOB KOMIIJIEKCa MPO-
rpamm;
® JJOKYMCHTHPOBAaHHUE KBATU(UKAIIMH COTPYIHUKOB, HEOOXOUMBIX ISt
TECTUPOBAHUS MOJyJIell 1 KOMIIOHEHTOB;
¢ (bopmupoBaHWE U KOHTPOJIb MATPHUIIHI OTCICKUBAHHS TPEOOBAHUH K TeC-
TaM MOJyJIel 1 KOMIIOHEHTOB;
e BEIOOp, MOATOTOBKA M YTBEPXKJICHHE JCTATM3UPOBAHHBIX IJIAHOB TPOH3-
BOJICTBA U TECTHPOBAHUS MPOTPAMMHBIX MOYJICH 1 KOMIIOHCHTOB;

TUPOBaHUU MOJYJICH U KOMIIOHEHTOB;
- TOAroTOBKa rpaMKoOB pa3pabOTKU U BHIIIOJIHEHHS TECTOB JJIs MOAYJIEH
U KOMIIOHEHTOB KOMILJIEKCA MPOTrPaMM;
® OCBOEHHE METOAOB (POPMHUPOBAHHUS TPAPHUKOB ITPOU3BOICTBA MOAYJICH U
KOMITOHEHTOB JJIs1 IPOIPaMMHBIX KOMILIEKCOB;
® CTaHJapTU3aLMs IJIAHUPOBAHUS NIPOU3BOACTBA KOMILJIEKCA TPOrpaMM U
MOATOTOBKH JETAIM3UPOBAHHBIX IIJIAHOB JUIsI MOAYJIEH U KOMIIOHEHTOB;
® OTCIIe)KMBaHUE N3MEHEHUH TPeOOBAHUI U TECTOB U COOTBETCTBYIOIIIEE
0OHOBJICHHE TPAPUKOB TECTUPOBAHUS;

KOMITOHCHTBI KOMIIJICKCA NMPOrpaMM;

KOMILJIEKCOB IPOTpaMM:
® OCBOGHHE METOJAWKHU M CPEJCTB IUIAHUPOBAHNS TIPOU3BOICTBA U TECTH-
POBaHMUS KOMITOHEHTOB CJIO’KHBIX KOMIUIEKCOB IIPOTPaMM C HCTIOIb30BaHH-
eM rpadukos ["anra;
® PHUHIHUIBI TOCTPOCHHS U IPUMEHEHUS CETEBBIX IPa(pUKOB s TUIAaHH-
POBaHHMS POU3BOJICTBA KOMITOHEHTOB M KOMIUIEKCOB MIPOTPaMM.

¢ I[JIAaHWPOBAHUE MOPSIIKA pa3pabOTKU MPOrpaMM MOTyJIeH U KOMITIOHEHTOB

® aHaJIM3 U KOHTPOJIb MOKPBITHS TECTaMHU TPEOOBAHUN U 3TAJIOHOB PHU TeC-

¢ TCCTHUPOBAHUC KAYUCCTBA TEXHOJOTMYECKOU AOKYMCHTAallUU HAa MOIAYJIM U

- TpuUMeHeHus rpaduKoB AJs IJIAHUPOBAHUS MPOU3BOACTBA KOMIIOHEHTOB U

Puc. 2.12

IIpu mocTpoeHun BepCUM U3 HMOBTOPHO HCHOJIB3YEMBIX

KOMIIO-

HeHTOB (IIMK) MoxkeT He 0Ka3aThCs AJIEMEHTOB, MOJHOCTHIO MOAXO0 /151~
muX 110 GYHKIIMOHAJIBHBIM U IPOTrpaMMHBIM IIpH3HaKaM. B 3ToM ciy-
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yae HeJIoCTarolue yacTu Moayiaen paspadarsiBatoTcs kak IIMK ¢ tem,
YTOOBI KOHCTPYKTUBHO-TEXHOJIOTHYECKHE TPEOOBAaHUS KO BCEM COCTaB-
HBIM YacTsM KOMILUIEKCA COOTBETCTBOBAJIIM TUIOBOM CTPYKTYpE, BhIpa-
O0oTaHHOU MJist Bced mpoOsieMHol obnactu. [Ipu Hanuunu orpaHUvYeHUN
ocymiectBisieTcss kKoHTpodb IIMK m co3zmaBaeMbIX KOMIOHEHTOB IO
KOHCTPYKTUBHBIM MOKa3aTessiM (€MKOCTh MaMsTH, UHTEPPEUCHI, Bpe-
Ms pyHKUMOHMpoBaHUs). [lo 3aBepIiieHMH ATOro ATama B MHCTPYMEH-
TaJIbHOM KOMIIJIEKCE JOJDKHBI COAEPKAThCs ONMHMCaHus (crenu(uKamum)
BCEX MPOTrpaMMHBIX U UH(OOPMAIIMOHHBIX MOAYJIE U KOMIIOHEHTOB. JTU
KOMITOHEHTBI JOJIKHbI OBITh COTJIAaCOBaHbl B (DYHKIIMOHAJIIBHOM M CTPYK-
TYPHOM IUIAHE M MO KOHCTPYKTUBHO-TEXHOJIOTUYECKUM ITapameTrpam. B
pe3yabTaTe MOXET OBITh MOJrOTOBJIEHA aBTOMATU3WPOBaHHAs COOpKa
KOMILJIEKCA MPOTrpaMM.

Hucxooauwee mecmuposanue — SBISIETCS HEOTHEMIIEMOM YaCThIO
poIecca HUCXOAAIIEH pa3pabOTKH CIOXKHBIX MTPOTPAMMHBIX KOMILIEKCOB,
IIpd KOTOPOM CHayajlia pa3padaThIBAlOTCS W TECTUPYIOTCS KOMITOHEHTHI
BEPXHET0 YPOBHS, a 3aT€M KOMIIOHEHTBI, HAXOISIIMECS HA HIXKHUX YPOB-
HAX uepapxuu. [Ipu Hanmumu He mosHoro cocraBa rotoBeix IIMK kowm-
IJIEKC MOYKHO IIPEJICTaBUTh B BHAEC OJHOTO aOCTPAKTHOTO KOMIIOHEHTA C
YIPOIIIEHHBIMHU, BPEMEHHBIMU (DYHKITMOHAJIBLHBIMU 3ariyIIKaMH, KOTOPBIC
MOCJICIOBATEILHO 3aMEHSIIOTCS Ha peajbHbIE MOJYJIM W KOMIIOHEHTHI.
3aznywku-umumamopst N0JKHBI UMETh TaKoM e UHTepdeiic, 4To U To-
toBble 11K, HO ¢ orpanmdyeHHoN QyHKIIMOHATHLHOCTHIO. [lociie Toro Kak
KOMITOHEHTBI BEPXHET0 YPOBHS 3alpOrpaMMHUPOBAHbI U MMPOTECTUPOBAHEI,
TaKUM K€ 00pa3oM pealn3yloTCs U TECTHPYIOTCA €ro CyOKOMIIOHEHTHI.
[Iporecc mpoaoKaeTcs 10 TeX Mop, Moka He OyIyT MOJHOCTHIO Pean30-
BaHbl KOMIIOHEHTHI 1 MOJYJM CaMOr0 HUKHETO YpOBHS. 3aT€M BECh KOM-
IJICKC MPOTPAMM M CUCTEMA TECTUPYIOTCS LEITUKOM.

Bocxooawuit mexnonocuueckuii npouyecc — NPUMEHSIOT B TEX
ciaydasix, Korjga o0ObeM KOMIIJIEKCAa HE O4YEHb OOJIBIINON, pa3paboTYuKu
XOpOWIO 3HAKT CTPYKTYPY U UMEIOT BECh COCTAB IOTOBBIX MOJYJIEH U
KOMIOHEHTOB. [Ipyr 3TOM HCXOIST M3 TOrO, YTO CYIIECTBYET HPOMO-
mun CO3aBa€MOro KOMIIJIEKCA, COTJIallICHUsI, MPUHSThIE, TIPU pa3padoT-
K€ MPOTOTHUIIA, PACHPOCTPAHAIOTCS W HA HOBBIM IPOTPAMMHBIA KOM-
niekc. [Ipeanonaraercss GyHKIIMOHAIBHOE MOJ00ME HOBOTO KOMILJICK-
ca U MPOTOTHUIIA, pa3pabOTKa OCYIIECTBIISECTCS UTEPALMOHHBIM ITyTEM.
Bnauane oneHMBaIOT COCTaB M KaueCTBO MMeEroIMXcs rotoBeix 11K, u3
HUX TUIAHUPYIOT coOpaTh BEPCHUIO, BRIOMPAIOT HAMPABJICHUS U OOBEKTHI
JJIS TIOCJIeJ0BaTEIbHBIX J0padoTOK. JlIopaOOTKHU, Kak MpaBUIIO, KacaroT-
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Cs M3MEHEHHUS M COBEPIICHCTBOBAHUS (DYHKIIMOHAIBHBIX BO3MOKHO-
cTeil, nHTepeiicoB pa3HBIX BUJOB MPU CMEHE 00OPYJOBAHUS WU Olle-
PAllMOHHON CHUCTEMBbI, U3MEHEHUW 3PrOHOMHYECKUX TpeOOBaHUM WU
MOIU(pUKALIMN JUCIUIUITMHBI 0OMeHa ¢ aDOHEHTAaMH CETH WJIN BBIYUCIIH-
TeJIbHOU cucteMbl. JlopaboTKu He Bcerna yAaercsl cliellaTh Tak, 4TOObI
MOJIHOCTBIO YJIOBJIETBOPUTH TPEOOBAHMSAM KOMIUIEKca mporpamm. [lo-
ATOMY IO 3aBEPIICHUHU NAOPa0OTOK B KAKOW-TO YaCTH KOMILIEKCA OCY-
IIECTBIISIETCS. TTOBTOPHAs €ro cCOOpKa M OllEHKA MOJHOTHI peaiu3aiuu
TpeOOBAHUM TEXHUYECKOIrO 3aJaHusl. DTOT IUKI pabOT MOXET MOBTO-
pPATHCS B 3aBUCUMOCTU OT COOTHOIIECHHUS TMOTPEOHBIX M 3aBEPIICHHBIX
T0pab0TOK KOMIIOHEHTOB W MOJYJIel, OCOOEHHO B YCIOBHUAX CXKAThIX
CpokoB pa3pabotku. Urepanuu, 3aBepiaronmecs: cOOpKOil, OCyIIEeCTB-
JSIOT IS pacnapajieInBaHus padoT 1Mo 10paboTKe KOMIIOHEHTOB U 1O
KOMIUIEKCHOMY TECTUPOBAHUIO MPEIBAPUTEIILHOTO BAapPUAHTA TPYIIILI
KOMIIOHEHTOB U MOJYyJIeh. BocCXOomsmui TEXHOJIOTMUYECKUM MPOLECC
IPUMEHSIOT OOBIYHO B KOJUIEKTHBAaX, B TEUCHHUE DPsAJa JeT pa3padaThl-
BAIOIIUX OJHOTUIHBIE KOMIUICKCHI MPOTpaMM I Pa3HbIX 3aKa3UYUKOB.

IIpu 6ocxo00auem mecmupoganuu — cCHa4asIa UHTETPUPYIOTCS U TEC-
TUPYIOTCA MOIYJIM U KOMIIOHEHTBI, PACIIOJIOKEHHBIE HA HU3KHUX YPOBHSIX
CTPYKTYpHOM HepapXuu. 3aTeM BBIMOJTHSIETCS COOpKAa M TECTUPOBAHUE MOJTY-
JIEN, PACTIONOKEHHBIX HA BEPXHEM YPOBHE UEPAPXUU, U TaK A0 TEX IOP, MOKa
He OyJeT MPOTECTUPOBAH MOCIEAHUN KOMIOHEHT U BeCh KOMIUIEKC. [Ipu Ta-
KOM IOJIXOJIE HE TPEOyeTCs HATMYUE 3aKOHYEHHOTO apXUTEKTYPHOIO MPOEK-
Ta KOMIUIEKCA, U IOATOMY OH MOKET HAaUMHATHCA HAa paHHEM 3Tare pa3padboT-
k. OOBIYHO TaKOM MOJXO]T MPUMEHSETCS TOTJa, KOTJ]a B CUCTEME €CTh M0Y-
TH TIOJHBIN COCTaB MOBTOPHO UCIOJIb3YEMbIX KOMIIOHEHTOB.

IIpu BocxoasiieM TEXHOJIOTHYECKOM MPOIECCE IO 3aBEPIUICHUN HC-
NBITAHUM MPOrPAMMHOTO MPOJYKTa MOJE3HO OCYHIECTBISATH OTOOP KOM-
MMOHEHTOB, KOTOPBIE MOTYT PAaCCMaTPUBATHCA KaK MOBTOPHO HCIOJIb3YyE-
MbI€, a TaKX€ BBOJ MX B 0a3y JIaHHBIX UCIBITAHHBIX FAPAHTUPOBAHHBIX
[TNK. B kauecTBE HOBOTO MOXET pacCMaTPUBATHLCA KOMIIOHEHT, IOJIY-
YEHHBIN B Mpoiiecce 1opaboTku U3 paHee rapantupoBanHoro [INK. B
ATOM CJIydae OH OTJIMYaeTCs OT CTaporo JuOO pacHIMpPeHHBIMH (DYHK-
IUSAMU W 00JacTbIO OMpEJETICHUS] MapaMeTpoB, JUOO YUYETOM KaKOTIO-
aub0 HOBOro BUJa MHTepdeiica unu ycrpoiictea. Bomnpoc o 1enecoo0-
Pa3HOCTH 3aMEHbI B paHee OTHaXkeHHbIX KoMmIuiekcax [IMK Ha HO-
BBIM, NOpaOOTaHHBINM, CIeAyeT pelaTh C OOJBIIOW OCTOPOKHOCTHIO,
oco0eHHO npu ucnoab3zoBanuu MK B komIuiekcax, CUJIbHO CBs3aH-
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HbIX MO MH(OpPMAIUKU (HapUMeEp, B CUCTEMax peajJbHOTO BPEMEHH).
B pesynbrare Brimouenue HoBoro MK BMmecTo craporo Moxer nmpuso-
IUTh K HEOOXOJUMOCTH MOBTOPHOM KOMIUIEKCHOW OTJIaJIKh BCETO IMPO-
rPaMMHOT'0 KOMILIEKCA.

[IpenmyiiecTBa HUCXOASIIIETO U BOCXOISIIIIETO TECTUPOBAHUE MOMKHO
COIMOCTABJISIT C YUETOM CAE0YIOUIUX PaKmopos.

Bepugpurkayua u ammecmayus cucmemHou apxumeKknypul P HUC-
XOJIAIIEM TECTUPOBAHUM UMEET 0O0JIbIIIe BO3MOKHOCTEH BBISIBUTH OLIUOKHU
B APXUTEKTYype U TPEOOBAHUAX K KOMIUJIEKCY MPOTrpaMM Ha PaHHEM 3Ta-
ne pa3padboTku. OOBIUHO ATO CTPYKTYpPHbIC U ()YHKIIMOHAIBHBIE OIITMOKH,
paHHEE BBISBIICHHME KOTOPBIX MpEIoyiaraeT UX HCIPaBICHHUE MOYTH 0e3
JOTIOJTHUTENbHBIX 3aTpaT. IIpu BOCXOJsIlleM TECTUPOBAHUU CTPYKTYypa
BBICOKOI'O YPOBHSI HE YTBEPKIAETCA BIUIOTH IO MOCJIEAHETO 3Tara pas3pa-
OOTKH BCEro KOMILJIEKCa MPOrpamMM.

Jlemoncmpayua Komnaekca npozpamm MOXKET ObITb BO3MOKHA MPHU
HUCXOJIAIIEH pa3pabOTKe yK€ Ha PaHHUX 3Tamnax pa3padOTKU. IDTOT (HaKT
ABJISIETCA BAYKHBIM TICHUXOJOTHYECKMM CTHUMYJIOM HCIOJIb30BAHUS HUCXO-
JSIIed MOAEIN Pa3pabOTKH MPOrPAMMHBIX KOMILJIEKCOB, MOCKOJIBKY JIe-
MOHCTPUPYET 3aKa3UMKy OCYIIECTBUMOCTh BCEU YNPABISIONIEH CHUCTEMBI.
ATTecTanus MpOBOAUTCS B HAaYaje Mpolecca TECTUPOBAHUS ITyTEM CO3/1a-
HUSL 0EMOHCMPAUUOHHOU @epcuu Komnjekca (C 3ariylIkamMH), HO €Clu
CUCTEMa CO3/Ia€TCsl U3 MOBTOPHO HCMOJIb3YEMbIX KOMIIOHEHTOB, TO U TIPU
BOCXOJIAIIEH pa3pabOTKe TAKkKE MOXKHO CO37aTh €€ JIEMOHCTPAlMOHHYIO
BEPCHUIO.

Cnoscnocms peanuzayuu mecmoe BBILIE TIPU HUCXOAAIIEM TECTH-
pOBaHUU, TaK KaKk HEOOXOJMMO MOJAEIUPOBATH MPOrpaMMBbI-3ariyIIKd
KOMIIOHEHTOB U MOAYJIEW HW>XKHUX YpOBHEW. IIpozpammul-3aziayuiku Mo-
I'yT ObITh YOPOIICHHBIMU (YHKIMAMH BEPCUM MPEICTABISAEMBIX KOMIIO-
HeHTOoB. [Ipu BocxosieM TeCTUPOBAHUU IJIsl TOTO, YTOOBI UCTIOIB30BaTh
KOMIIOHEHTBl HUXXHUX YPOBHEW, HEOOXOIUMO pa3paboTaTh mecmoegvle
opaiiéepul, KOTOPHIC SMYJIUPYIOT OKPYKEHUE KOMIIOHEHTa WJIM MOAYJIA B
IPOLECCE TECTUPOBAHMUSL.

Haobnrooenue 3a x000m mecmuposanus — Npyu HUCXOJIAIIEM U BOCXO-
JISIIeM TECTUPOBAHUU MOTYT BO3HHMKATh MPOOJIEMBI, CBSI3aHHBIE C KOHTPO-
JIEM 3a COCTOSSHMEM TEeCTUpOBaHMs. B OOJBIIMHCTBE KOMILIEKCOB, pa3pa-
OaThIBa€MbIX CBEPXY BHHM3, 0OJ€€ BEPXHHUE YPOBHH CHUCTEMbI, KOTOPHIC
peaIN30BaHbl IEPBBIMU, HE TEHEPUPYIOT BBIXOJHBIE JIAHHBIC, OJHAKO IS
MPOBEPKU ATUX YPOBHEU HYKHBI KaKU€-TMOO UMUTUPOBAHHBIE BBIXOIHbBIE
pe3yabTarsl. VcnpITaTens NOMKEH CO3[aTh HCKYCCTBEHHYIO Cpeny s
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reHepaluy pe3yiabTaToB TecTa. [Ipu BOCXOIAIIEM TECTUPOBAHUU TAKKE
MOET BO3HUKHYTh HEOOXOJIMMOCTh B CO3/JIaHUU MCKYCCTBEHHOH Cpeibl
(mecmoevix Opaiieepoe) N vicclienoBaHUs (PYHKIIMOHUPOBAHUS KOMIIO-
HEHTOB U MOJAYJIEM HUKHUX YPOBHEM.

Ha npakTtuke npu pa3paOOTKe U TECTUPOBAHUM CJIOKHBIX CHUCTEM
Yalie BCETO HCIIOJB3YETCS KOMROZUUUA G0CXO0AUWUX U HUCXOOAUUX
Memo0oe. PazHbie Cpoku pa3pabOTKHU ISl pa3HBIX KOMIIOHEHTOB MPEAIO-
JararoT, 4TO TpyIina, IpOoBOsIIAas TECTUPOBAHWE U UHTETPAIUIO, TOHKHA
paboTaTh ¢ KAKUMHU-TUOO TOTOBBIMM KOMMoHeHTaMu. [loaToMy BO Bpems
mpoliecca TECTUPOBaHUS COOPKHU B JTFOOOM Cilydyae MPUXOIUTCS pa3padaThi-
BaTh KakK 3arIylIKy, TaK U TECTOBBIC JIpaliBEPHI.

3aBepHIarouM 3TallOM MPU HUCXOAIIEM TEXHOJOTUYECKOM MPO-
1[ECCE SBIISIETCSI OMOOP U HANONAHEHUe 0a3bl OAHHBLIX NPEONPUAMUA HO-
6bIMU GbICOKOKAYUECMEEHHHIMU ANPOOUPOBAHHBIMU KOMHOHEHMAMU U
MOOyaAMuU. DTOT ATAll BAXKEH HE TOJIBKO KAaK ITOCTABJSIONIMNA HOBBIC
MUK, HO m kak MeToamyeckas OCHOBa JJIsI OOy4YCHHUS CICIHAIFCTOB
COBPEMEHHBIM MeTOJaM pa3pabOTKu KOMIUIEKCOB Mporpamm. Takas
CTpaTerus pacCuuTaHa Ha HECKOJIBKO JIET, HA KOTOPYIO 00JMHCHO OpUEeH-
mupoeamupca NPEANpUITHE, OCYUIECTBIAIONIEE Pa3pabOTKy Mporpamm-
HBIX KOMIIJIEKCOB B HEKOTOPO# mpobsieMHo# obnactu. [loaTomy TpeOy-
IOTCS 3HAUYUTEJbHBIC HaudalbHBIE 3aTpaThl Ha CO3JJaHUE HOPMATHUBHO-
TeXHUYECKOW 0a3bl, HapallMBaHWE alllapaTHOW W MPOTpaMMHON OCHa-
IIEHHOCTH, OOYYEHHUE CIEIUATUCTOB, C TEM UYTOOBI JJIUTEIbHO 00OEC-
MEUYUThH CYIIECTBEHHBIN POCT MPOU3BOJUTEIHLHOCTH TPYJa U 3HAYUTEIb-
HO€ COKpAallleHME CPOKOB MPOHU3BOJICTBA MPOrPAMMHBIX KOMILIEKCOB.
COBOKYMHOCTh OpPraHU3allMOHHO-TEXHUYECKUX MEPONPUATHN 1O peau-
3allUU «COOPOYHOTO MPOTPAMMUPOBAHUSY» JOJKHA 00E€CIIEUMBATh BBICO-
KYI0 CTaOMJIBHOCTh TEXHHKO-3KOHOMHMYECKMX IOKa3zaTejeld Mo B