Mogean KayecTBa B
IPOrPaMMHON MHKCHECPUU

1. XapakTepucTuka nokasarenemn kadyecrsa
2. MeTpukuy KadyecTBa nporpammMmHOro obecnevyeHus

3. CTtaHgapTHag oLleHKa 3HadYeHun nokasarenem
KayecTBa

4. YnpaBneHue kadectesom N1C




KauecTtBo 110 - mpeameT cTtaHgapTU3alUN.

[10 (pyHKIMOHAILHOMY COJAECPKAHUIO CTAHIAPTHhI,
PENVIAMEHTHUPYIOIIUE KAaUE€CTBO POTPaAMM,
MO>XHO Pa3JCIUTh HA JIBE IPYIIIIHI:

* O0LIME JJ151 KAYECTBA JIFOOBIX TUIIOB U3CIINM;

* (hopMaIU3YyIOIIME IOKA3aTEIN KaueCTBa
IIPOrpaMMHBIX CPEJICTB.



-—

ISO 8402:1986. KauectBo. Crnosapsb.

ISO 9000:1987. Cuctema kavectBa. ObLiee pyKOBOACTBO
Ka4eCcTBOM U cTaHOapTbl N0 obecnevyeHnto KayecTea.

ISO 9001:1987. Cuctema kadyectsa. Moaenb ana obecneyeHus
KadecTBa Npwu npoekTupoBaHum n (Mnm) paspaboTke, Npon3BoOaACTBE,
MOHTaXe 1 0bcnyxmBaHuu.

ISO 9002:1987. Cuctema kavectBa. ObLwimne meponpmaTmsa no
obecneyvyeHunto KavyecTBa Npu NPON3BOACTBE U MOHTaXe N3nenumn.
ISO 9003:1987. Cuctema kavectea. ObLwimne meponpmaTmg no
obecneyvyeHunto Ka4yecTBa NP OKOHYaTENbHOM UX KOHTpONE "
ncnblTaHUAX.

ISO 9004:1987. Cuctema kavectea. ObLwimne meponpmaTmga no
obecneyvyeHunto kKa4ecTBa Npu BHeAPEHUM N obLEeM PyKOBOACTBE
cuctemom

KadecTBa C LEenbio NPoM3BOACTBA KOHKYPEHTOCMOCOBHON NpoayKUnu.
ISO 9126:1991. NT. OueHka nporpaMmMHOro npogykra.
XapaKTepuCcTUKM KadecTBa U PYKOBOACTBO MO NX NPUMEHEHNIO.



10.

11.

FOCT 28195-89. OueHka kadecTBa nNporpamMMHbIX CPeaCTB.
OOLwme nonoxeHus.

FOCT 28806-90. KauecTtBo nporpamMmHbIX cpeacTB. TepMUHLI U
onpegeneHus.

DOD-STD-2168. Nporpamma obecrnevyeHuss ka4yectBa 0OOPOHHbIX
nporpamMMHbIX CPEACTB.

Ctanpgapt ISO/IEC 12207 onpenennn He TOSIbKO OCHOBHbIE
npouecchl XL paspaboTtku NC, HO U opraHM3aUMOHHbIE U
OOMONHUTESbHbIE MPOLECCHI, KOTOPbIE PErNamMeHTUpyoT
NHXEHEpPULo, NNaHMpoBaHUs 1 ynpasneHnsa kadyectsom [MC.



B3aumocBsizb Hanbosiee ripu3HaHHbIX U NMPUMEHSIEMbIX B MUPE
CTaHAaapToB B 06s1acTun pa3paboTku riporpaMMHoOro obecrieyeHus
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OcHoBHbIle acnekTtbl kadecTtBa 10

KauecTBo npouecca KayectBo npoaykra KauecTBo conpoBoxkieHusi




Mopgenb kayectBa 1O nmeet cnegyrouime 4eTbipe YPOBHS

npeacTaBneHus

lNMepBbIN ypoBeHb

dpyHKUMOoHanbHocTb (functionality);
HageXHocTb (realibility);

ynobcTtBo (usability);
appekTnBHOCTL (efficiency);
conposoxaaemocTb (maitainnability);

nepeHocumocTh (portability).

BTOopomMy ypOBHIO COOTBETCTBYIOT aTpUOYThI A8 KaXXa0u

XapaKTepPUCTUKN KaveCcTBa, KOTOpble AEeTann3npyroT pasHble
acriekTbl KOHKPETHOW XapakTepuctukn. Habop atpnubytoB
XapaKTepPUCTUK Ka4yecTBa UCMOSIb3YETCH NPU OLIEHKE KadecTBa.
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Ta6nuua KpaTkaa xapakTepucTuka nokasaTerein kayecTBa

Mokas3aTenb

¢yHKLIMOHaJ1bHOCTb

HapexHocTb

Yno6¢cTBO NpMMeHeHus

ConpoBoxaaemMocTb

PauuoHanbHocTb

MepeHocumMocCTb

OnucaHue cBOWCTB nokasarens

pynna ceoncts 10, obycnaenueatoLas ero CnocobHOCTb
BbINOSTHATL onpeaeneHHbln nepevyeHb PYHKUNN, KOTOPbIe
YOOBIETBOPSIOT NOTPEOBHOCTAM B COOTBETCTBUN C HA3HAYEHMNEM

lpynna cBoncTB, 06ycrnoenmBeatoLas cnocobHocTk MO coxpaHaTb
paboTOCNoco6HOCTb U NPeobpasoBbIBaTh UCXOAHbIE AaHHbIE B
pe3ynbTaT 3a yCTaHOBIEHHbIV NEpUOa BPEMEHU, XapaKkTep OTKa3oB
KOTOPOro ABMSAETCA CreACTBMEM BHYTPEHHUX AedEKTOB U YCIOBUIA
ero NpUMeHeHus

CoBokynHocTb cBoncTtB MO ansg npegnonaraemMoro Kpyra
nonb3oBaTeneun N oTpaxaroLMx JIErKOCTb €ro OCBOEHUA U aganTtaunm
K U3MEHSIOLLMMCS YCOBUAM SKCnryaTtaunmn, ctabunbHocTb paboTbl u
NOArOTOBKWU AaHHbIX, MOHUMMAEMOCTb pe3ynsTaToB, yaobcTea
BHECEHNSA U3MEHEHNI B NPOrpaMMHY0 JOKYMEHTaLNIO U B
nporpamMmmsl

pynna ceoncTB, onpegenstowasn yecunus, Heobxoanmble ons
BbINOSTHEHUS, NPUCMNOCOBNEHHOCTb K ANAarHOCTUKE OTKA30B U
NnocrneacTBnUn BHECEHUS N3MEHEHNW, MoaMdMKaLUK U aTTecTauum
moandpuumpyemoro 10O

[pynna cBOMCTB, XxapaKkTepusytoLasacs CTeneHbo COOTBETCTBUSA
NCMonb3yeMbIX PECYPCOB cpeabl PYHKLNOHUPOBAHUS YPOBHIO
KadyecTBa (HageXXHoCTu) yHKumMoHnpoBaHus MO npu 3agaHHbIX
YyCroBUAX NPUMEHEHNS

pynna ceouncts 10, obecnevnBatroLLas ero NPUCNocobeHHOCTb As
nepeHoca U3 ogHou cpeabl PYHKLUNMOHMPOBAHUSA B Apyrue, yeunms
Ans nepeHoca u agantauumto MO K HoBoM cpeae YHKLNOHNPOBaHUS



TpeTun ypoBeHb NpegHasHayeH ans U3MepeHns KayecTsa C NOMOLLbIO
METPUK, Kaxgasa W3 HUX COrnacHoO CTaHOapTy ornpegenderca Kak
KOMOMHauMa MeToda u3MepeHus artpubyta U wWwKarnbl WU3MepeHUs
3HadeHun atpmbyToB. [Ns oueHkn aTpubyToB KadyecTBa Ha atanax XL
(Mp  npocMoOTpe  OOKYMeHTauuu, nporpamm n  pPesynbTaToB
TEeCTUpPOBaHNA nNporpaMm) MCMNOSb3YTCA METPUKM C  3adaHHbIM
OLIEHOYHbIM BECOM [OJ19 HMBENNPOBAHUA pPe3ynbTatoB METPUYECKOro
aHanmsa COBOKYMNHbIX aTpubyTOB KOHKPETHOro nokasartesisd U KadecTsa B
uerniom. ATpuOyT KayecTtBa onpenensieTcs C MNOMOLb OOHOW uIn
HECKOSbKUX METOAMK OUEHKN Ha 3Tanax XL n Ha 3aBepluatolem atane
pa3paboTku [0O.

YeTBepTbin YypOBEHb - 3TO OLEHOYHLIA 3fIEMEHT METPUKU (Bec),
KOTOPbIM  UCMONb3yeTcAa  Ans  OUEHKN  KOJMIMYECTBEHHOro UM
Ka4eCTBEHHOro 3Ha4dyeHua oTaenbHoro aTtpubyrta nokasatena [10. B
3aBMCUMOCTM  OT  HasHadeHwusd, 0COBEHHOCTEN n  ycrosuu
conpoBoxaeHna NO BbIOUpatoTca Hanboree BaXKHblE XapaKTePUCTUKU
KadecTBa U nx aTpunoyThl.

BbibpaHHbIe aTpubyThl N NX NPUOPUTETLI OTpaxatTcs B TpeboBaHUAX HA
pa3paboTKy cucTtem NiMbO UCMOSb3yeTCs COOTBETCTBYHOLLME MPUOPUTETDI
aTanoHa knacca O, k kotopomy ato MO oTHOCUTCA.



Cxema B3anMOAENCTBUSI OCHOBHbIX KPUTEPUEB Ka4yeCcTBa NporpaMmm
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®yHKUMOHANbHbIe KPUTEPUMN OTPaXKatoT
OCHOBHY0 cneundunKky NPMMEHEHNS N CTENEHb
COOTBETCTBUA NPOrpamMmm ux LieneBomy
Ha3Ha4YeHuIo.

KOHCTpPYKTUBHbIE KPpUTEPUN KavyecTBa NporpamMmm
OOCTaTOYHO MHBAPWAHTHbI K UX LleNnieBoOMY
Ha3Ha4YeHU0 N OCHOBHbLIM (PYHKUMAM. K HUM
OTHOCATCHA CIIO’KHOCTb NporpamMmm, HageXHoCTb
doyHKLUMOHUPOBAHUSA, UCMNOSIb3yeMbIe PECYPCh
OBM, KoppeKkTHOCTb U T.4. B cBOtO ovepeab
KOHCTPYKTUBHbLIE XapaKTEPUCTUKN KOMMIIEKCOB
nporpamMmm LerecoobpasHo pasgennTb Ha
OCHOBHbIe KpuUTepum (NokKasaTterin) KadecTsa U
doakTopbl NN NnapamMeTpbl, BAUAIOLLME HA UX
3Ha4YeHus.



Kputepumn kayecTBa 3Tana NnpoekTUPOBaHUSA BKIOYALOT, Npexae
BCEr0, CITIOXXHOCTb CO30aH1s KOMMeKca NporpaMm 1 NPoOBEPKN ero
aeKkBaTHOCTW NOCTaBMNeHHbIM LiensM. Ha aTtane npoekTnpoBaHus
OCHOBHble 3aTpaThl COCTaBMSAET TPYAOEMKOCTb CO30aHMs NporpaMmm
3a]aHHOW CINOXHOCTU U KOPPEKTHOCTM.

HapexHocTb (6e30TKa3HOCTb) (hYyHKLUMOHMPOBAHUA XapakTepusyeT
OTHOCUTESbHYIO OANINTENBLHOCTbL MNOSTyYEHUS KOPPEKTHbBIX
(OOCTOBEPHbIX) pe3ynLTaToB NN BEPOSATHOCTb NPaBuIibHbIX (He
NCKaXXEHHbIX 3a O0MyCTUMbIE npeaesibl) BbIXOAHbIX OaHHbIX.

CnocoBGHOCTb K MOAEepHU3aLUU KOMMJIEKCOB NporpamMmm
onpenenseTca YeTKOCTb0 UX CTPYKTYPHOIO NOCTPOEHUA U
CTPYKTYPOW MeXMoaynbHbIX cBA3en. Kpome Toro, Ha aTOT Kputepum
BNUAET MeTo[, pacnpeaernenus pecypcos BC n Hann4dmne pesepBoB
Ona pa3BuUTUA NporpamMmm.

MoOunbHOCTbL KOMMMEKCOB NPOrpamMmm OTHOCUTENbHO U3MEHEHUS
TMNa, CTPYKTYPbl U CUCTEMbI KOMaHA, BbIYUCIUTESNIbHON MaLUUHBI
XapakTtepuayeT BO3MOXHOCTb COXPaHEHUS U 3(PFEKTUBHOIO
NCNONb30BaHUSA 3KCMyaTUpyeMbIX NporpaMmm B npoLuecce passmTug
annapartypsl 9BM.

BpeMeHHble noKasaTtenu XU3HeHHOro LukKra nporpamMmm:
ONUTENBbHOCTb NPOEKTUPOBAHUA, NPOAOIMKUTENBHOCTb
aKcnnyarauum odyepegHou Bepcun n annuTenbHOCTb NPOoBEeAEHNS
Ka)gon moandukaumn.



DTanmsx

SKM3 H €HH OX O IIpoexTHMp OB AHME DK CILIY AT AL ST Comp oB osKXeHM e
ENMECJIA
1. CHoKEHOCTE € O3OAHETA 1. PYHKIEIOHATBHAA 1. CriocobHOCT K
I[Ip Or P AMM C IOXKHOCTH MO € PHIT3ALEIE ITP O P AMM
KOMITICKCA 2. M oOHMIBHOCTB I[IP OCPaAMM
O Cr OBHBIE 2. KoppeKTHOCTB [IporpaMmM OTHOCHTE IBHO THIIOB
R——— IIp Or PaMM 2. Hane2KeocTh BBIMEHC IEITE JIBHBIX CHCTEM
thVHKIRIOHETP O BAHELA 3. TpyAOCEeMKOCTD HSY<IeHILA
reanecrsa 3. TpyaoeMKOCTD 3. DdpdexmmBHOCTD M MO LK ALEIEL
FeonMIILIeRsCa Paspad oTKH I[IPOrpPaMM HCITO B3 OB AHETA KOMILICKC OB IIp Or PaMM
X} OX ) AIVIIVE pecypeon
4. OOPBeM HEX OOHBIX
H Pe Sy b THPYEOILELX
AAHHBIX
1. CrpykTypHaAA 1. KoppeKTHOCTD 1. CrpykTypHaA
YIIOPAAOYUEHHOCTD IIOC TAHOBKE 3aaad YIIOPAX OIEHHOCTD
IIPOr PaMM H JAHHBIX 2. ITomzora KOMILIEKC A ITP O PAMMHBIX
2. CTerieHb TOYHOCTH CPEAcCTE
CTAHAAP TESALEIET crieLprh K anE i 2. CrerieHb
CTPYKTYPBI M OJXYJICEH K 3. YpoBeHD ASBIKOB CTAHAAP TIHSALEIL
rIepeMeHHBIX I[IP O P AMMEP OB AHLLA CTPYKTYPBI MOJXY JIEE
3. JAoKyM eHTHP OBAHHOCTH 4. ITomiora IIEPEMEHHBIX
KOMITOHEHT H KOMITIEKCA TECTHP OB AHITA 3. JoKyMeHTHP OBAHHOCTE
4. MeToQONOrHME CKAA [IporpaMmM JULL M oL hEIK AL TEL
O CH OBHEBIE 0O EeCIIEYEeHHOCTD 5. CrerieHsn 4. VpoBEHDb ASBIKOB
$ axcropsr, TEXHOJIOLHET ITOM €X O ZALLKIIEHHOC I[Ip Or P AMMIEIP OB AFHTIA .
I[Ip O € KTHP OB AHELA TH [IP Or P anMM 5. CTerieHb KOMITICK CHOK
OXp CACTTHIOLME | 5 ' CrerreHb KOMITIEKCHO 6. ABT OM AT ALEL
KaYecrs o
ABTOM ATH'S ALHEL HOKYMEHTHP OBAHHOC | TEXHO JOTHIL
TEXHOJIOLHET Th AL SKCIDIYATALEEL | TP OeKTHP OB aHLLA

I[Ip O € KTHP OB AHELA
6. VpoOBEHB AZBIKOB

crre LEThrIK ALE i,

C[Ip Or P AMMETP OB AHELA 1

OT HIAOKEL

7. Kpamidrxagisa
CIICLIAFCT OB H MET OObL
Opr aHEIZALEEI pad oT

6. O0ecrIexdeHHOCTD
KOHTP O JIA H'3MeHEHIIET
BEPCIHIL M PACIIPOCTPAHEHITA
KOITEIET.




NMoka3saTenu KayecTBa 6a3 AaHHbIX. B cucremax 6a3 gaHHbIX
OOMUHMpPYIOLLIEE 3HaYeHNEe NpMobpeTatoT caMun AaHHbIe, UX
XpaHeHne n obpaboTka. [Noatomy Bl npn aHannse nx kavyecTea
LenecoobpasHo pas3genntb Ha 08a KOMIOHEHMA!

- NporpamMmmMHble CpeacTBa CUCTEMbI yrnpaBneHusa 6a3on gaHHbIX
(CYB[l), He3aBucUMbIE OT cpepbl UX NMPUMEHEHUS U CMbICITOBOIO
coaep)XaHusi HakannnMBaeMblX U 0bpabaTbiBaeMbIX JaHHbIX
- nHpopmauyma 6a3bl gaHHbIX (BL), ooctynHaa ana obpaboTku u

NCMOSIb30BaHUA B KOHKPETHOW NPOBNEMHO-OPUEHTUPOBAHHOM

cdepe NpUMeHeHUS.

BaxkHenwimmun nokasatensamm kadectsa CYbB/[] aBnstoTcs
doyHKLUMOHaNbHbIE XapakTePUCTUKN NPOLIECCOB
doopmMupoBaHUA N N3MepPeHna MHPOPMaLMOHHOIO
HanonHeHua bl agMmnHMcTpaTopamMu, a Takke OoCTyna K

AdaHHbIM U rnpencTtaBiieHUA pe3yribraTtoB MNMoJfib30BaTESIAM E,D,



Pasnnuua TpeboBaHu K rnokasaTtensam KadecTBa MpuUBENM K CO30aHUI0
BECbMa LUMPOKOrO CrekTpa noKasrbHbIX, Crneunanm3mpoBaHHbIX U
pacnpegeneHHbix CYBMO. CneunanusnposaHHble CYB[ xapakTepusyloTcs
OTHOCUTENBLHO Y3KOM chepon nNpuMeHeHust n bonee 4YeTKMM BblOENEHNEM
OOMUHUPYIOLLEN rpynnbl NokasaTenen kadecrtesa. B yHuBepcanbHbix CYB/
CNEeKTp nokKasaTenen KayecTBa LWMUpPe, YTO MO3BOMSET COOTBETCTBEHHO
pacwmnpsaTe cdepy npumMmeHeHns KoHKpeTHoro tmna CYB[.

Bmopbim KomroHeHmom B[] aBnaeTcsi coObCTBEHHO HakannmMBaemasi u
obpabaTbiBaemasa nHgopmauus B 6a3e gaHHbIX. [lokasartenu kavyecTtsa ons
B 3HauYMTENLHO OTNMYAaKTCA OT MNPUMEHHAEMbIX npu ucnbiTaHuax [1C.
OQHaKo MOXET COXpPaHATbLCA 06K NOAX0A K OnpeaesieHnio N BblAENEHUIO
ageKBaTHOM HOMEHKNATYpbl MokasaTenem KavyectBa M UX YyNopsaaodeHuto.
OH coCcTOUT B TOM, YTO BblAensiemMble rnokasaTtenu Kkadectsa AOSTKHbl UMETb
NpaKkTUYeCKNN UHTepec Ans nonb3oBaTtenen b n 6biTb ynopsigoyeHbl B
COOTBETCTBMN C NMpUOpUTETAMU MNPAKTUYECKOro NpuMeHeHuna. Kpome Toro,
KaXabl BblOengemMbin Ana NpoBEPKM nokKasaTenb AOMKEH OblTb NPUrogeH
Ona gocTatodHO AOCTOBEPHOrO U3MEPEHUS U CPaBHEHUSA C TpebyembiM
3Ha4YeHUEeM Mpu NUCNbITaHUSX N cepTuukauunn.



Tak xe kak gnsi NC nokasarenu kadectsa bl MOXXHO pa3genuTb Ha
doyHKUMOHAaNbHbIE N KOHCTPYKTUBHbIE.

@yHKUUOHasbHbIe rnokasamersu Kadecmea b[] BkrnovatoT:

- MOMNHOTY HAKOMJIEHHbIX OMMCaHWM ODBLEKTOB — OTHOCUTENbLHOE
4YMCNO ODOBLEKTOB UMMM OOKYMEHTOB, umelwmuxcs B b1, k obwemy yncny
0OBbEKTOB NO AAaHHOMN TEMATUKE UMK NO OTHOLLEHUIO K YNCITy OOBbEKTOB B
aHanorn4Hbix B[l no Ton xe TemaTuke;

- NOCTOBEPHOCTb — CTEMNEHb COOTBETCTBUA AaHHbIX 06 0ObeKkTax B
bl peanbHbiM obbekTam BHe OBM B OaHHbLIN MOMEHT BPEMEHM,
onpegensatowascs U3SMeHeHNsIMN caMnx OObEKTOB, HEKOPPEKTHOCTAMMU
3annMcenm O WX COCTOSIHUM W  HEKOPPEKTHOCTSMWU pPacyeToB UX
XapaKkTEPUCTUK,;

- WOEHTUYHOCTb [daHHbIX — OTHOCUTENIbHOE YWUCIIO ONUCaHUN
0OBbEKTOB, HE coaepXalnx OWNDKKU, K obliemMy 4nucny OOKYMEHTOB 06
obbekTax B b[;

- aKTyanbHOCTb [daHHbIX — OTHOCUTESIbHOE YKUCIO MOparibHO
ycTapeBLWuX AaHHbIX 06 00bekTax B B[l K obuemMy 4mcny HakonsfIeHHbIX
n obpabarbiBaeMbIX AaHHbIX.



K KOHCmpykmueHbIM rokaszamersiiM kKadecmea uHgopmauuu e Bbl]
OTHOCATCSI, B  OCHOBHOM, OOBLEMHO-BPEMEHHbLIE  XapPaKTEPUCTUKU
coxpaHsaeMbIx 1 obpabaTbliBaeMbIX JAHHbIX:

- obbem 06asbl AaHHbIX - YUCIO 3anucen onmcaHum ODOBLEKTOB WUMU
OOKYMEHTOB B 6a3e AaHHbIX, AOCTYMHbIX AN XpaHeHnsa n obpaboTky;

- OMepaTtmMBHOCTb - CTENMEHb COOTBETCTBMA AOWUHAMUKA WU3MEHEHUS
OaHHbIX B npouecce cbopa u 06paboTKM COCTOSIHUSIM pearbHbIX
OObEKTOB WM BeNUYMHA 3anasgblBaHna MeXay MNOSABIEHUEM UMK
N3MEHEHNEM XapaKTEPUCTUK pearibHoro obbekta U ero oTpaXXeHMem B
0a3e OaHHbIX;

- NEPUOONYHOCTb - MPOMEXYTOK BPEMEHU MeEXOY MocTaBKamMu OBYX
nocnegoBaTesibHbIX, JOCTAaTOMHO pasnunyarowmnxca nHpopmaunen sepcum
b,

- mybuHa peTpocnekTuBbl - MHTEPBAN BPEMEHW OT AaTbl BbIMycKa
nvnun 3anucu B 6a3y [OaHHbIX CaMOro paHHero AOOoKyMeHTa [o
HaCTOSALLErO BPEMEHMW;

- AVMHAMU4YHOCTb - OTHOCWUTENbHOE YUCIIO WU3MEHSIEMbIX OMUCaHUN
0ObeKkTOB K o0wemy uucny 3anmcen B Bl 3a HeKoTopbiM UHTepBar
BPEMEHMU, onpeaensaemMmbi NepmognyHoOCTbiO n3gaHua sepcun bl



Tnbl METPUK

* METPWUKWN NPOrpamMMHOro npoaykra, Kotopble
NCMONb3YyHTCA NPU N3MEPEHNN ero XapakTePUCTUK -
CBOWUCTB;

* METPUKM NpoLecca, KOTopPble NCMNOSb3YTCA Npw
n3amepeHnn ceoncTea npouecca XL co3gaHus
npoayKTa.

* METPUKU NCIMOJ1Ib30BaAHUA.



MeTpMKM nporpamMmMHOro npoaykKrta BKJ/1HO4YakoT.

* BHELLUHWE METPUKK, 0b03HavaroLWmne CBONCTBA NPOAYKTa, BUOUMbIE
Nosib30BaTernto;

* BHYTPEHHME METPUKN, 0BO3HaYaoLWmMe CBONCTBA, BUOANMbIE TOSTbKO
KOMaHae pa3paboTymKos.

BHewHue mempuKu npoaykra - 3T0 METPUKN:

* HadeXHOCTU NPOoAyKTa, KOTopble CryXaT 4nsd onpeaeneHnsa yicrna
O0edeKkTos,;

*  (PYHKUMOHaNbLHOCTU, C MOMOLLLIO KOTOPbIX YCTaHaABNMUBAKOTCA HanMM4ne u
NpaBUNbHOCTbL peanusaunun yHKUNW B MPOOYKTE;

e COMPOBOXAEHWUS, C MOMOLLbIO KOTOPbIX NU3MEPSAITCH PECYPChl NPOAYKTa
(CKOpOCTb, NaMsATb, cpeaa);NPMMEeHMMOCTI NPoayKTa, KOTopble
CMOCOOCTBYIOT ONpeAeneHnto CTeneHn JOCTYNHOCTU AN N3YYeHUs U
NCMNONb30BaHUS;

* CTOMMOCTW, KOTOPbIMW ONPeaenseTcs CTOMMOCTb CO34aHHOIo NPOAYKTa.
BHympeHHUe Mmempuku NnpoayKTa BKITOYaLoT:

* METPUKM pa3mepa, HeobxoauMble ONA N3MEPEHUSI MPOAYKTA C MOMOLLIbIO
ero BHYTPEHHUX XapaKTEPUCTUK,;

* METPUKN CITOKHOCTN, HeO6XO,EI,VIMbIe Aanga oripegerieHnda CroXXHOCTU
MPOAYKTAa,
* METPUKN CTUIA, KOTOPbIE CIyXXaT AOA onpeaesieHn4d nogxogos U

TEXHONMOMIN CO34aHNA OTAENbHbLIX KOMMOHEHTOB NPOAYKTa U €ro
OOKYMEHTOB.



MeTpukn NpoayKTa 4acTo OMNUCLIBAKOTCA KOMMMNEKCOM Moaenen Ans

YCTAHOBKN Pa3JINYHbIX CBOWCTB, 3HA4YE€HUIN MOOENN KavyecTBa Uin

NMPOrHO3NPOBAHUS.

CtaHpgapt ISO/IEC 9126-2 onpenendet crieayoLwimne Tunbl

Mep:
mepa pa3mepa 1O B pasHbIx eanHMLaxX U3MepPEHUS

(Yyncno pyHKUMK, CTPOK B NporpamMmme, pasmep AMCKOBOU
namatu n gp.);

mMepa BpeMeHu (PYHKLNOHNPOBaAHNSA CUCTEMBI,
BbIMONMHEHNS KOMIMOHEHTa U Ap.);

Mepa ycunum (npomsBognTenbHOCTL TpyAa,
TPYOOEMKOCTb U Ap.);

Mepa yyeTta (Konm4ecTBo OLMOOK, YMCNO OTKa30B.,
OTBETOB CUCTEMbI U Op.).



NCMOJ1Ib3YKOTCA CrieAyl e MeTpUukKmn npoLuecca.

« 0obLlee BpemMa pa3paboTkm n oTAENbLHO BpeEMS AN
KaXkOon cTaguu;

e BpemMsa moaudukauum mogeneu;

* BpPeEMS BbINOMHEHUA paboT Ha NPoLECCE;

* YNCSI0 HaNOEHHbIX OLNBOK NPU MHCNEKTUPOBAHUN;
¢ CTOMMOCTb MPOBEPKN KAYECTBA,

* CTOMMOCTb NpoLecca pa3padboTKu.

MeTpUuKM ncnonb3oBaHUA CnyXxaT ON9 N3MEPEHUS
CcTeneHn yaoBneTBOPEHUA NOTPEOHOCTEN NONbL30BaTENA
npu peweHun ero 3agady. OHM nomMmorarT OLUEHUTb He
CBOWUCTBa caMOW NporpamMmel, a pesynbsraTthl ee

IKCrJtyataumm - KCrJytyataumoHHOE Ka4eCTBO.



[To onpeneneHuto ctangapta ISO/IES 9126-2 meTpuka kavyecTBa
1O npenctaensiet cobon "mMoaenb namMepeHusa atpuodyra,
CBA3bIBAEMOIO C NnokasaTtenem ero kadecrtsa". [pn namepeHum
NnokasaTerneun KavyecTtBa JaHHbIN CTaHO4apT NO3BOSAET
ornpenenaTes creayowme Tunbl Mep:

* Mepbl pa3dMepa B pasHbIX eguHuLax namepeHuns (Korm4ecTBo
doyHKUMI, pa3mep nporpammbl, 06 beM pecypcoB n ap.);

* Mepbl BPEMEHU - NEPUOAbLI pearnbHOro, NPOLIECCOPHOro Unm
KaneHaapHoOro BpemeHmn (Bpemsi yHKLNOHMPOBAHNSA CUCTEMBI,
BPEMSI BbINOSTHEHUS KOMMOHEHTA, BPEMS UCMNONb30BaHUSA U Ap.);

* Mepbl YCUNUI - NPOAYKTUBHOE BPEMS, 3aTpayeHHoe Ha
peanusauuto npoekTa (NPou3BoaUTENBHOCTb TPYAA OTAENbHbIX
YYaCTHUKOB MPOEKTa, KONMMNEKTUBHASA TPYA0EMKOCTb U Ap.);

* MepPbl NHTEPBAlioOB MeXAy cobbITnsMN, Harnpmnmep, BpeMada Mexay
nocriegoBartesibHbIMU OTKa3aMW,

* CYETHble Mepbl - CHETUNKM ON1A ONpenerieHnsa KonnyecTsea
OOHapY>XEHHbIX OLLNDOK, CTPYKTYPHOW CNOXXHOCTU NpOrpamMmeil,
4yMcrna HECOBMECTUMbIX SJIEMEHTOB, YMCria UBMEHEHUN
(Hanpumep, Yncro obHapyXeHHbIX OTKa3oB U ap.).



MeToabl oueHKM 3Ha4YeHUN nokasaTeneu
Ka4yecTBa :

* N3MEPUTENBbHbLIN

* perMcTpaumoHHbI

* paCYeTHbIN

* 9KCNEPTHLIN

* KOMOMHaUUN 3TUX METOOOB



[11ns1 oLeHKn 3Ha4YeHU nokasaTenen Ka4yecTea B
3aBUCMMOCTN OT 0OCODEHHOCTEN NCMNONb3YEMbIX MU
CBOMCTB, Ha3Ha4YeHus, cnocoboB Nx onpeaeneHns
NCMOMb3YOTCA:

 wKarna metpuyeckas (1.1 - abconoTHasga, 1.2 -
oTHOocuTenbHasd, 1.3 - HTerpanbHas);

 LWKana rnopsakosas (paHrosas), No3sosiaroLLas
paHXnpoBaTb XapakTEPUCTUKN MYTEM CPaBHEHUSA C
OMOPHbIMU;

« KnaccuduKaLMoHHas LWKana, XxapakrepuaytoLas
HanMyne N oTcyTCTBME paccMaTpuUBaeMoro CBOMCTBa
Yy OLLeHMBaeMOro NporpaMmMHOro obecnevyeHus.



YnpaBneHue Ka4yeCTBOM NMpPorpamMMHbIX CpeacTB.
Obwyo npobrnemy obecneyvyeHuss BbLICOKOrO KaydecTBa CIIOXHbIX
[1C MOXHO pasgennTb Ha crieayoLwmne KpynHble epyrnesl 3aday.
e cO34aHne MeEeTOoAOoB, TEXHOMOrMW U CPeacTB aBToMaTu3auuu
pa3paboTkKM W KOHTPOMS KadecTBa npouecca M noaTanHbIX
pe3ynLTaToB MPOEKTUPOBAHUS NPOrpamm;
 pa3paboTka MeETOO0B, METOAMK U CPEACTB N3MEPEHUSA 3HAYEHU
nokasaTenen KadyectBa MnporpaMmm, MOSIHOCTbIO 3aBEPLUEHHbIX
paspaboTtkon  u NpeobsaBfEHHbIX  ONs  9Kcnnyataumm
Nnosfib3oBaTensm;
e CcO3aHMe COBOKYMHOCTM METOOOB W CpPeacTB MNpaBOBOro U
OpraHM3aLUnOHHO-3KOHOMMYECKOro  obecneyvyeHus rapaHTum
HeobxoOMMOro KadectBa MporpamMm Ha BCeX aTanax Wux
XXM3HEHHOro LuKna.



[MaBHbIN 3aKOH KOHTpPOJ1s KayecTtBa 10

[ToBblILLEHNE KAQYeCTBa CUCTEMbI CHUXAET
pacxoAbl Ha ee pa3paboTKy

IEEE Std 730-2002 nsiaHMpoBaHMe KOHTPOS KayvyecTBa

IEEE Std 1061-1998 mMeTogon0ormm MeTpuK KayecTBa

IEEE Std 1028-1997 ctaHaapTt 0630pos 10

IEEE Std 1008-1987(R1993) ctaHaapT 6/10MHOM0 TECTUPOBAHUS
IEEE Std 829-1998 ctaHaapT AOKyMeHTauum tectmpoBaHus MO



Capability Maturity Model

Yporers 5. ONTIOMCHPOEAREEIH

*  MOCTOAKHDE YIVYLUeHEe MPOLECCOE
* yTpaEMerEte 3G MeHSHEUTNE TeX HOMOTEHE
MpeaOTEPALe e Zede KTOE

Ypoeers 4. Yripas naenent
*  yrpaEmerste xawecTeom [1O
* YONMYEeCTEeHHOS YIPAENSHH: MPOLECCont

Yporers 3. Onpegene HuED
3¥CIIRPTHAX OLE H¥A ITPOT ANt
MK TPYTOIOE AX KOO [¥l FHALFT
TOEEIUS KIS ¥ EATHD HFALFE! COTD YA HIKOE
ONMpegene e MpoLecca

Ypozrems 2. [TorTopaenmot

* VIpaENeH e XOHDHT ypargeer
YIpAENe ke CyDIMoap Gt wrmrantt
cbecreyerzte ¥ayecTEa [1O
TOTAMEPOEARIS M OTCNEX HEAIS IPOSKTa
yIpaEnere Tpeborarcroo

Ypoperms 1. Haywamsrmrst
* HempeACKa: YeMOe ¥aYecTEO IpOLECcca
*  OMEMIYANBHES PeLUSHIA AR ¥AKAOrO MPOSKTa




B obwiem cny4dae 8 ripouecc yrpasneHus kadecmeom [NC exodsim:

* aHanMM3 CUCTEMHbIX TpeboBaHum K INC, BblgeneHne n paHxmpoBaHue
0006LLEHHbIX NOKa3aTenen kKa4yecTBa KOHEYHOrO NMPOAYKTa;

e NEeKOMMOo3numa obobLLEHHbIX NOKa3aTenem kadyectsa no
KOHTPONMpyeMbIM 3Tarnam n obbektam pa3paboTKn n cosgaHue pasgernos
No Ka4vecTBy B cneymdmkaymax TpedoBaHMn Ha NporpaMmmMHble
KOMMOHEHTbI;

* BbIOOp UnNn co3gaHne MeToaoB, TEXHOMNOMMM N CPeaCcTB aBToMaTu3awuum
pa3paboTkn, obecrnevnBaromx cosgaHue INC ¢ 3agaHHbIMU
nokasaTensamMm KavyecTBa;

* CO3JaHNe METO0B N CPEeaCcTB OOBbEKTUBHOINO N3MEPEHUA KadecTBa
NpOorpaMmMHbIX KOMMNOHEHTOB Ha (PMKCUPOBAHHbLIX 3Tanax Ux co3aaHus;

* pa3paboTka METOANK N CTaHOAPTOB KOHTPOMS COOMoaeHnsa npasun u
TEXHONOIMN NPOEKTUPOBAHUA U 0BecneYeHnsa BCEro XXN3HEHHOMO LIMKNa
NporpaMMHbIX CPeACTB;

* opraHu3aumsi, oby4yeHne n CTUMyNMpoBaHUE KOMMEKTUBOB CrneLnanmcToB
Ha co3gaHue KkomMmrnoHeHToB 1 [1C B uenom, B MakCUMarbHON CTEMNEHU
YOOBIETBOPAKOLLMX TPEOOBAHUA 3aKa34yMKOB U NoNb3oBaTenemn.



[na onpeaenerHus kadectea npuknagHblx MNC gomkHbl 6bITb
NOAroTOBIIEHbI UCXOOHbIE OaHHbIE:

* KPUTEPUU N YETKO ONpeaerieHHble 3Ha4YeHUs Noka3aTesien KadecTBa, KoTopble
OO0ITKHbI ObITb AOCTUTHYTHI ANt PUKCUPOBaHMS B NOCNEAYoLEM
COOTBETCTBUIO NPOdounio;

* 3HA4YEHNSA NCXOOHbIX U PE3YIBTUPYIOWMX OaHHbIX, B Npedenax KoTopbIX
OOMKHbI YOOBMETBOPATLCA 3aaHHbIe nokasartenu kadectsa [1C;

e CTaHOApPTbl, HOPMATUBHbIE AOKYMEHTbLI U METOAMKN TOYHbIX U
BOCMNPOU3BOANMbIX UI3MEPEHMI NOKa3aTenen Ka4yecTBa, a Takke CocTaB 1
3Ha4YEeHUSA UCXOOHbIX N PEe3yNbTUPYHOLLUUX AaHHbIX, 06A3aTEeNbHbIX OIS
NpoBeOEHNA UCTIbITAHWUMN.

KauyecTBO KOHEYHOro NpPoAyKTa 3aBUCUT OT BCEIO TEXHONOMNMYECKOro
npouecca ero co3gaHus, No3TOMY OCHOBHbIE NOKa3aTesnim KavyecTsa nporpamMm
LenecoobpasHo getanuampoBaTtb B npodune XKL MC.

[MnaHunpoBaHue n ynpasneHne obecneveHnem kavectsa [1C cneayet
OTAENATbL OT NNaHOB HEMOCPEACTBEHHOIO yNpaBfieHns NPoLeccomMm co3gaHung
CITOXKHbIX KOMMJSIEKCOB NPOrpamMmm.

OpraHnsaunoHHON OCHOBOW yripasreHuns kadectsom NC npu npumeHeHnu
npodpuns XKL ssnaetcs nnaH obecnedeHns 3agaHHbIX NokasaTenemn KavyecTsa
Ha BCEX aTanax XXMU3HEHHOro LKuKna Komnnekca nporpamm. Takou nnaH
LenecoobpasHo co3gaBaTtb Ans CroXxHbIX NnpoekToB NC Ha aTanax
CUCTEMHOrO aHanmsa, pa3paboTku TpedboBaHNN TEXHNYECKOIo 3adaHns U
npeaBapuUTENbHOro NPOEKTUPOBAHUSL.



B nnaHe obecnieyeHus kadecmea l1C u yrnipaseneHus
KayecmaeoM OOIMKHbI ObITb OTpaXeHbl.

* LLEeNu ynpaerieHNa Ka4eCcTBOM, HOMeEHKIaTypa u TpeboBaHus K
3Ha4YeHnsIM nokasarternen Kkadecrtsa, obrnacTtb 4eNCTBUA
TpeboBaHUN U YCNOBUS NX MPUMEHEHUS;

* METOAbLI YNPaBneHnss U JOCTUXEHUS 3a4aHHbIX 3HAYEHNN
KayecTBa, opraHu3auua pa3paboTymMKoB N TEXHOMOMMSA
co3ngaHua NC;

* pecypchbl, 6ba3oBble JOKYMEHTbI U CTaHOAPTbl, UCMOSIb3yeMblE
ans obecneyvyeHnst Ka4ecTBa Ha BCEX 3Tanax paspaboTku;

e CpeacTBa aBTOMaTmM3aummn paspaboTkmn, obecneympatoLme
OOCTMXEHNEe U U3MepeHne 3agaHHbIX B npodoune 3Ha4YeHUu
nokasaTeneun KadyecTtBa;

* CTPYKTYypa 1 coepxaHme OTHETHbIX JOKYMEHTOB,
YOOCTOBEPAKOLMX OOCTUXKEHME ONpeaeneHHoro kadecTaa
kKomnoHeHT 1 INC B uenom Ha rnocrneaoBaTteribHbIX aTanax
pa3paboTKn, a TakKe COOTBETCTBMUE NPOdUNIO.



Hanbonee nonHo TpeboBaHua Mo opraHm3aumm obecnedeHust kadecta [1C
nanoxeHol B ctaHgapte ANSI/IEEE 983-1986 - PykoBoacTtBo no niaHMpoBaHUIO
obecneyeHns Ka4ecTBa nNporpaMmMHbIX cpeacTs. B HeM npeactaBneHbl MeToabl,
pekoMeHaaunm n AOKYMEHTbI NO MiaHMPOBaHUIO N yrpaBrieHUo obecnevyeHnem
KayecTBa KPUTUYECKMX MPOrpaMMHbIX CPeAcTB, BKMOYaAs WUCMNbITAHUA U
aTTectaumo (ceptudoumkauuto). NogpobHO onmncaHbl CTPYKTypa U coaepxaHue
cTaHO4apTu3MpoBaHHOro nnaHa (npodwunsa) obecneyeHnss kadectsa [1C
(MOKTIC), pekomeHpaumMnm No ero BHeOPEHUIo, oueHKe 9dPPEKTUBHOCTU W
Moandmkauun. 3T pekoMeHAauun MnpeariokeHo NPUMEHATb C  PasfNyHOWM
cTeneHbto 0683aTenbHOCTU, C YYETOM XapakKTepucTuk obbekta u cpeabl
paspaboTku lNC.

PekomeHaoyemas OOKYMEHTaUus onpeaensieT coctaB U cogepxaHue 0a3oBbIX
OOKYMEHTOB, MogdepXuBawLWMX ynpaeBneHne pa3paboTKon, KOHTPOIb,
atTectaumio M ucneitaHus [NC. Bolgensercsa wn npegnaraeTcsa CTPYKTypa
cogepXxaHma MUHUMYMa U3 NATU OOKYMEHTOB: crieumdukauma tpeboBaHum K
MNC, onucaHne npoekta [1C, nnaH npoBepku n artectaumm [NC, oT4yeT O
pesynstatax npoBepkn u arrectaumm [1C, OOKyMeHTaumsi nonb3oBaTens.
CtaHgapTbl, B3aMMOOEWCTBMS W COrnawleHnst onpeaensitoT  crnocodsbl
obecnevyeHna N KOHTponst cooTBeTcTBUA npoekta MNC atum gokymeHTam. [Ang
9TOro onpegensderca nepevyeHb NMPUMEHsIEMbIX CTaHOapTOB M PYyKOBOACTB, a
TaKkkKe aTarbl X)XU3HEHHOTO LMKIa, HA KOTOPbIE OHWN PacnpPOCTPAHSIOTCA.



1. Uenb Nnaxa obecneueHmn
Kavecrsea MNC

2. Ncnonb3yemMbie UCXOAHbIE
AaHHble

h—

3. YnpaBneHsue u opraHu3auus
AnA BbinonHeHus Nnaxa

4. [lokymeHTauus, noaaepxm-
BalOLWAan U ConpoBOXAaoLWas
b peanu3aumio Nnaxa

{ 5. CtaHaap sl u cornalueHms,
onpegensiiowme TeEXHONorvio
paspaboTtku

6. AHanu3bi U peBU3unN
B npouecce pa3paboTku nporpaMm

5§ ocHOBHBLIX 62308bIX QOKYMEHTOB:

— cneuudukaums TpebosaHmii;
— onucaHune npoexTa;
— NNaH NPoBEepPOK U OTNAAKM;

— OTYEThI O pesynbrarax NnpoBepoK;
— ROKYMEHTaUUA Nonb30BaTens.

11 AononNHUTenbLHLIX
AOKYMEHTOB, feTann3npyloLmux
nNaHbl U MeponpuATUSA,

evyuBawwme kavecrso NC

7. YnpasneHue KOHpUrypauumen
KOMNOHEHTOB u Bepcin NC

8. OTyeTbl 06 owmbkax
U KOPPEKTUPOBKax Nporpamm

TEXHONOMMA U Me onorusa

9. Cpeacrea asToMarusauuu,
paapaboTku

10. KoHTpons koaa
paspaboranHoun Bepcumn NC

11. KoHTpones Hocutenen
C nporpamMMamu sepcum

Vv

8 BUOOB aHaNMM3a U peBMU3un:

— cnewtmdukaumn rpebosaHun
(15 nposepok);

— npeasapUTenbHoOro
npoexta (7 nposepok);

— AETanbHOro npoexkra (7 npoBepoKk);

— UCNbLITAHWA K arTecraumm
MNC (6 npoBepok);

— (PYHKUMOHanNbHbIE UCNbITAHUA
cooTBeTCTEBMA NAM;

— busnyeckmne UCNbITaHus
COOTBETCTBUS [OKYMEHTaM;

- T8 peBu3nm &
CcoBnioaeHNA TEXHONOMIA;
— YNpasneHYeckne pesusum

fipouecca paspaboTku.

COOTBETCTBUE CO c‘raré%ap'ramu
ANSV/IEEE 828-1983
ANSI/IEEE1042-1987

Mepbl no obecneqeHunio peanuaaumm
nada ynpasneHns KauecTsom
nporpamm

12. KonTponb nocraswuka NC
Ha COOTBETCTBUE TEXHUYECKUM
ycnoBusm

Mepbi N0 OUEeHKe BhINONHEeHUs!
MNMnaHa oBecneveHnn kavecrsa NC

13. Cocras u xpaHeHune
AOCKYMEHTaLUuN O peanu3oBaHHOM
Mnane

Mepei no Monmbuxat..ylm
u coBepLueHcTBOBaHMIO [naHa
obecnevyenun kauectsa NC

Cmpyxmypa Irana obecneuenus xawecmea ng HbX Cpedcme
e npoueccg‘;a:apadomxu no cmandapmy ANS’/IEEE 983.



TecTupoBaHue 1 ncnbiTaHMa B Npouecce paspaboTtkn [1C B HanbonbLuen
CTErNEHU BIUAKOT HA KAYECTBO KOHEYHOro npoaykrta. [MoaTomMy AaHHbIN
pasgen ctaHgapTa SsBNsieTcs rnaBHbIM U NMPEBLILLAET N0 00bEMY BCE
ocTtanbHble. Llenb atoro pasgena NOKIIC cocTtont B dhopmanusauun:
npoueayp noatarnHoro TeECTMPOBaHMA U aHann3a OTBETCTBEHHOCTU
KOHKPETHbIX CNeunanmcToB 3a nx peanusaumio, opm OTYETOB U KOHTPONS
3a nameHeHuamMmmn komnoHeHT 1C. CtaHgapToM pekoMmeHayeTcs
npeacrtaenaTh B [1naHe Kak MMHMMYM 8 BUOOB aHariM30B U UCTbITaHUN
npoekTa lNC. YnpasneHnue koHdurypaumen B [NOKIC pernameHTupyer
3aja4yn U MeTodbl KOHTPOMSA, perncTpaumn n peanusaunm U3MEHEHUN B
KOMMoHeHTax un Bepcusx NC.

OT4eTtbl 06 owmnbkax n koppekTmpyrowmx aencteusx B NMOKIC gonxHbl
coaepXaTb onmcaHne PyKoOBOASALLNX U TEXHUYECKUX npoueayp no
dopmanusauumn, permctpaummn n yctpaHenuto owmnbok B MNC. B MNnaHe
pPeEKOMEHOYETCSA ONPeAENUTb OTAENbHYIO rPynny creumanunucTos,
OTBETCTBEHHLIX 3a YTBEPXKOAEHME UCTOYHMKOB 1 JOCTOBEPHOCTU OLWIMBOK, a
TaKXXe 3a cornacoBaHHY0 peann3aumio KOppeKTUPOBOK KOMMoHeHTOB [1C.
CocTtaB, nogaepxka n XxpaHeHUe OoKyMeHTauum o peann3oBaHHoM [1naHe
obecneyveHna kadectBa 1C gomkHbl obecneunBaTtb ANUTENbHbIN
PETPOCNEKTUBHLIN aHaNn3 N KOHTPOIb 3aBepLueHHoro naHa.

[JokymeHTaumsa gormkHa CBUAOETENbCTBOBATL, UTO pa3dpaboTtka [1C npoBeaeHa B
COOTBETCTBUM C KOHTPAKTOM C 3aKa34MKOM, YTBEPXKOAEHHLIM NMPpodunem u
COBpeMeHHOoN npodeccnoHanbHOW NPaKTUKOW, a Takke obecnevyeHa
BO3MOXHOCTb NMOBTOPHOro TectnpoBaHus NC n ero KOMNOHEHTOB ANd
KOHTPOSA NMo0bIX NoKasaTenen kayecTsa, NpeacTaBneHHbIX B
OOKYMEHTaLuN,



