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BCTYII

JisnbHICTE PO3POOHMKIB MPOTPAaMHHUX 3aCO0iB  pEriIaMeHTYEThCS
HU3KOI0 METOJIB Ta CTAHIAPTIiB, SIKIi € KOMIIOHEHTAMH TEXHOJIOTi4HOTO
3abesrmedeHHs  iHQoOpMamiiHUX ~ cucteM. ToMy IS  CTYICHTIB
KOMIT IOTEpHUX  CIICMIAIbHOCTEH BaXXJIMBO BOJIOMITH 3HAHHSIMH IIPO
CTaHAAPTH, SIKi JO3BOJISIOTH 320€3MEUNTH SKICTh Ha BCIX €Tanax >KUTTEBOTO
LUKy IPOrPaMHUX 3aCO0IB.

Cepen METpHUK SKOCTI TporpamMHOrO 3a0e3NedeHHs € yHiBepcaibHi
METPUKH, SIKi MOMJIMBO 3aCTOCOBYBATH TMPAaKTUYHO [0 BCIX BUJIB
MPOrPaMHOro 3a0e3MeveHHsA. Y TOW JKe 4Yac BeJIMKa YacTUHA HaWOUIbII
BXIMBUX METPUK B YCIIIIHUX MPOEKTaX PO3pOOISAETHCS 1HIMBIAyaIbHO
Ha OCHOBi OCOONMBOCTEW MPOEKTY 1 XapaKTEPUCTUK MPEAMETHOI 001acTi.
ToMy Ba)XJTUBUM JJIs1 CTYICHTIB 3 IPOTPaMHOI iHKEHEpii Ta KOMIT FOTEPHUX
HayK € BUBYCHHS IOCBily 3 BUKOPUCTAHHIM METPHK SIKOCTI.

MeTa KHUTM — CHCTEMAaTH3yBaTH 3HAaHHSA B 00JacTi KepyBaHHS
SKICTIO, 30KpeMa SIKICTIO POTPaMHHUX MPOIYKTIB.

Buknanenuii marepian Oy ampoOoBaHMK TijJ Yac MpPOBEICHHS
muctuiniie  <«Skicte iHQopMamiiHuX cuctem», «Mojem Ta METPUKH
MPOTPaMHUX CHCTEM», IO BHKIAJAINCh CTYJISHTaM CIelialbHOCTeH
«[Iporpamue 3abe3medyeHHs cuctem» Ta «lHpOpMaNilHI TEXHOJIOTIT
MIPOEKTYBaHH».

[lociOHuK Oyio po3poOIEHO MMl Yac BUKOHAHHSA MiKHApOIHOTO
npoekty «Practice oriented Master Programmes in Engineering in RU, UA,
UZ (PROMENG)» (JPCR - 510920) 3a muporpamoro «TEMITYC»
€Bponeiicekoi Komicii.

CTpYKTYpHO WiIpyYHUK MICTHTh JIBi OCHOBHI 4YactuHH. [lepma
YaCTUHA MPUCBSYEHA OCHOBHUM ITOHSTTSM SKOCTI TPOTPaMHUX 3aCO01B.

[lepmmii po3aia MPHUCBAYEHUH KHUTTEBOMY LHKIY NPOTPAMHHUX
3aco0iB Ta HOTO IHTEPIPETAIlisiM B 3aJIKHOCTI BiJI MOZIET KepyBaHHS, IO
BUKOPUCTOBYEThCS. Jlpyruii po3ail MICTHTh 3arajbHi BiJOMOCTI 3
KepyBaHHs Ta 3a0e3MeYeHHs SIKICTIO MPOrpaMHHUX 3aco0iB, CTaHAApPTU Ha
CHCTEMH $IKOCTI Ta MOPSAAOK cepTH(ikalii MpOrpaMHHUX CHUCTEM. TPETid
O3 MICTHTh BU3HAYCHHS IIiHU SIKOCTI Ta QYHKIIiH BTpAT.

Jpyra dYactMHa TOCIOHMKA TIPUCBSYEHA METPHKAM  SIKOCTI
iHpOpPMaLIHHUX CUCTEM.



Y derBepTOMy pO3AUII HABEIEHO EBOJIOIII0 MOZENeH SKOCTI
iHQOpMaITITHIX CHCTEM.

Po3pinu m’ATh, WIiCTh Ta CiM NPHCBAYEHI OIJISIAY PI3HUX KIACiB
METPHK, iX AETAILHOMY OMHCY, PO3TIISTHYTa POib METPUK MIPH PO3POOIICHHI
MIPOTPaMHOTO 3a0e3eUCHHS.

Po3znmin BiciM MICTHTH OCHOBHI TIOHATTS 3 KEPYBaHHS KOH(Iryparier
Ta MozeNb QYHKIIOHYBaHHS CHCTEMH KepyBaHHS KOH]Irypauiero.

Bunanus opieHTOBaHE Ha CTYACHTIB KOMIT IOTEPHHX CIEMialbHOCTEH
BUIIMX HABYAJbHUX 3aKIaJiB, a TaKOX MOXE BUKOPUCTOBYBATHCS
acripaHTaMy, HAyKOBHMH Ta MEJaroriyHUMH MpaiiBHUKaMH, TPAKTHYHUMHU
(daxiBUsAMHU.

TepmiHn, BU3HAUCHHS SKAX HABOISATHCS B TEKCTI BUAUIECHO XUPHUM
KypcuBoM. KoxXHHH po31in 3aKiHUYEThCS KOHTPOJIBHUMU 3alIUTAHHSIMHU Ta
MPaKTUYHUMH 3aBIAaHHSMH, IO MOXYTb OyTH BHKOPHUCTaHI SK JUIS
CaMOTIepeBipKH, TaK 1 MPH MIATOTOBI JIAOOPATOPHUX, MPAKTHYHUX Ta
KOHTPOJIbHUX 3aBJIaHb.
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YACTHUHA 1 OCHOBHI KOHIEMIIIi
3ABE3INEUYEHHSA AKOCTI IHOOPMALNINHUX
CUCTEM
1. KUTTEBUU UK UHO®POPMALINHUX
CUCTEM

1.1 ETanu >kATTE€BOro NMKJIY NPOrpaMHOro 3abe3nedeHHs

Po3poGiieHHss mporpaMHOro 3a0e3IedYCHHs BiJIIIOBIA€ TICBHOMY
xutTeBoMy nuiiny. KurreBmii muka (OKL[) — ue BmopsikoBanuii HaOip
BUIIB MiSUTBHOCTi, 3MIIACHIOBAaHWI Ta KEPOBaHWHA y paMKax KOXKHOTO
MPOEKTY 3 po3po0JieHHS nporpaMHoro 3adesnedyenns (I13).

Ha y3aranbHeHOMy piBHI KUTTEBUI LUK MOXKE MICTUTH JIHILIE TPH
eTarm:

— aH”ami3;

— MPOEKTYBaHHS;

— peasi3arrisi.

Eman ananizy KOHUEHTPYETHCS HAa CHCTEMHHMX BUMOrax. Bumorn
BU3HAYAIOTBCS Ta CHENUQIKYIOThCSA. 3MIHCHIOETBCS PO3POOIEHHS Ta
iHTerpaiist (yHKI[IOHATBHAX MOJIEICH Ta MOJCNCH AaHWX IS CHCTEMHU.
KpiMm Toro, ¢ikcyroThcsi He (YHKIIOHAIBHI BUMOTH Ta 1HIN CHCTEMHI
00OMeKEeHHSI.

Eman npoexmyeanns MONUISIETHCS HAa apXiTEKTypHE Ta JIeTali30BaHe
NPOEKTYBaHHA. 30KpeMa, TPOBOJAMTHCS YTOYHEHHSI KOHCTPYKIIi IporpamMu
UL apXiTeKTypH KJIi€HT/cepBep, W10 1HTerpye o0 €kTH iHTepdeicy
KopuctyBada Ta 0Oasu naHux. CraBisAThCsl Ta (IKCYIOTBCS TTHTaHHS
MPOEKTYBaHHS, IIO BIUIMBAIOTH HA 3PO3YMUIICTh, MPUCTOCOBAHICTH JIO
CYIPOBOJY Ta MacIITabOBaHICTb CUCTEMH.

Eman peanizayii MiCTHTh CTBOPEHHS KOJTY KIIIEHTCHKHUX TPOTPaMHHIX
JIOJIaTKIB 1 cepBepiB 0a3 naHux. KopoTko kaxky4w, aHali3 BKa3ye Ha Te, MO
pOOHTH; MPOEKTYBAaHHA — Ha Te, SK 3a JOMOMOIOI0 HAsSBHOI TEXHOJOTII
3po0HTH 11e, a peajizalis BTUIIOE 3alyMaHe Ha ITONepeIHiX eTamnax.

OcHoBHa MeTa cyyacHuX TexHojorii miarpumku X1 I13 monsrae B
3a0e3MeYeHH] €KOHOMIUHO1, TEXHIYHOI Ta COLiaIbHOI €()eKTUBHOCTI BCHOTO
KHUTTEBOTO LUKITY iHQOpMaUiHHMX CHUCTEM Yy PI3HUX MPOOJIEeMHO-



OpIEHTOBAaHUX Talmy3sX. Jl0 MOHATTA CydYacHOI TEXHOJOTI BiIHOCHUTHCA
CYKYITHICTh METO/IIB 1 IHCTpYMEHTAJbHHX 3aC00iB aBTOMAaTH3aIlii, a TAKOX
TEXHOJIOTIYHI MPOIECH, IO 3a0e3MeUyI0Th KUTTEBUN UK ckinagaux [13 i3
3aJaHUMHU (YHKLIOHAIBbHUMH 1 KOHCTPYKTHBHHMH XapaKTepUCTUKAMH
SIKOCTI.

HismpHicTs po3poOHUKIB [I3 permamMeHTYyeThbCS HU3KOIO METOMIB i
CTaHIAPTIB, 5IKi € KOMIIOHEHTAMHU TEXHOJIOTIYHOTO 3a0e3MeueHHs CKIIaIHIX
13 mpoTsrom iX >KUTTEBOTO LIUKITY.

Metomuanoro ocHoBoro TexHosorii JKI[ I3, mo permamentye
TisUTBHICTE (DaxiBIIiB, € M00enb opeanizayii npouecy po3pooaenns. Bona
BiJOOpaKa€ThCsl CYKYIHICTIO €TamiB 1 omepamid y TMOCHIiJOBHOCTI iX
BUKOHAHHSI Ta B3a€MO3B'A3KY, SIKi 3a0€3MeUyIOTh BIIOPSAKOBAHE BEICHHS
poOIT Ha BCIX CTAiAX BiJ IHII[IIOBaHHS MPOCKTY i MIATOTOBKUA TEXHIYHOTO
3aBJaHHsS [0 3aBEpIICHHS BHUIPOOYyBaHb a0O 3acTOCyBaHHS Bepcii
nporpamuoro npoaykty (ITIT). Iuaycrpiaizamis TexHosorii crBopents I13
0a3yeTbCsl Ha CTaHOApTU3aIlii MPOIECIiB PO3pOONEHHS MporpaM, ix
CTPYKTYpPHOi TOOYIOBM Ta IHTEP(EHCIB 3 OmepallifHMM Ta 30BHIIIHIM
cepemoBHIIeM. Jlnsg 1BbOro BUKOPHCTOBYIOTHCS METOOU Ta MiAXOAU
KepyBaHHS IPOrPaMHUMH IPOEKTAMHU.

Mertoponorisi  3abesnedeHns skocti [13  miaTpuMana psgom
METOAMYHHUX JIOKYMEHTIB Ta I1HCTPYMEHTAIBHUX 3aco0iB, a TaKoX
(dhopManizoBaHO TPYINOK MIXHAPOMHWUX cTaHAapTiB. KoHmenTtyanapHi Ta
opraHi3alliifHi OCHOBH a/IMiHICTPATUBHOTO KEPYBaHH YKUTTEBUM [TUKIIOM 1
skictio [13 Bu3HaueHi y BOChbMH 0a30BHX MPHHIUIAX, SIKi JEKJIapOBaHi B
cragmaprax [SO 9000:2000 Ta ISO 15504-2-2009 i ckimagaroTh OCHOBY
TEXHOJIOTTYHHX MPOLECIB y HUX CTAHAAPTAX.

Ipunnun 1 - opieHTanis mnignpueMcTBa-po3podHMKa Ha
CMO:KMBaYa-3aMOBHMKA. [linnpreMcTBa 3anexaTh BiJI CBOIX CIIO)KHBadiB
i, OT)Ke, TIOBMHHI PO3YMITH HOTOYHI Ta MaiOyTHI MOTpeOM CIIOKHMBAiB-
3aMOBHUKIB, 33JI0BOJIbHATH IXHI BHUMOTH 1 TMparHyTH MEpeBEpIINTH IX
OYiKyBaHHSI.

Hpunoun 2 — gigeperBo-iHeTpykuisi. Jlinepu 3abe3nedyroTsh
€IHICTh TPU3HAYEHHS Ta HANPSMKH [JiSUIBHOCTI mignpueMcTBa. Bonn
MOBHHHI ~ CTBOPIOBaTH 1 MIATPHUMYBATH BHYTPIIIHE  HABKOJWIIHE
cepeloBHILE, B SKOMY (axiBLi MOXYTb MOBHOIO MIpOI0 OpaTtu y4acTb y
JOCSITHEHHI CTpaTeTiuHuX LiJIeH miAnpHeEMCTBA.

Ipuaoun 3 — 3any4eHHs1 nepcoHaty. Jlroau CKJIafalTh OCHOBY
MIIIPUEMCTBA HAa BCIX PIBHAX, 1 iX IOBHOIIHHA yYacTh y isUTBHOCTI
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KOMIIaHil cHOpusie 3acTOCyBaHHIO ix 37i0HocTeld Ha Omaro —mineit
T ITPHUEMCTBA.

Hpunanun 4 — miaxig, 3acHoBaHmii Ha npounecax. baxanuii
pe3yibTaT JocATaeThbea OibIl e(EeKTUBHO, KOMM HeoOXimHI pecypcH i
TisSUTbHICTH  (DaXiBIB MiIIPUEMCTBA KEPYIOTHCS SIK €IWHUN 3B'I3aHUIN
mporec.

Hpuamun 5 — cucreMHME miaxixy 1m0 aaMiHiCTpaTHBHOIO
KepyBaHHs. BusBneHHS Ta poO3yMiHHS 3aBJaHb 1 agMIiHICTpaTHBHE
KepyBaHHA CHCTEMOIO B3a€MOIIOB'S3aHMX TMPOIECIB NI 3aJaHOl
CTpaTeriuHoi MeTH WiABUIIYE eQEKTHBHICTh 1 pe3yJIbTaTHBHICTh
MiANPUEMCTBA.

HOpunuun 6 — mocriiiHe BIOCKOHAJIeHHsl. besnepepBHe
YIOCKOHAJICHHS TPOIIECIB 1 MiABUILIECHHS SKOCTI MPOAYKIlil MOBUHHO OYTH
MOCTIHOIO METOIO MiANPHEMCTBA Ta HOTO (axiBIliB.

Hpunnun 7 — miaxix 710 NpUAHATTA pillleHb, 3aCHOBAHUIl HAa
¢axrax. EdextuBHi pimeHHs MaioTh Oa3yBaTHCS Ha aHaji3i JdIIe
peatbHUX JaHHUX 1 AOCTOBIpHOI iHpOpMAaILIii.

Ipunnun 8 — B3a€MOBHTIIHI BiTHOCHHM 3 MOCTAYAJIbLHUKAMM.
[linnpueMcTBO-KOpHCTYBadY 1 HOro  MOCTaYaIbHUKH-PO3POOHUKU
B3a€MO3AJIC)KHI, B3a€EMOBHIIHI BIJHOCHMHU MIX HHMH HiJIBHUILYIOThH
3ATHICTH 000X BUPOOIIATH SAKICHY MPOAYKIIIIO.

JloTpuMaHHSl IIMX MPUHIMIIB CIPUSE MiJABUIICHHIO YIPABIiHCHKOT
KYJITYPH, 3aCTOCYBaHHIO CUCTEMH aJIMiHICTPaTUBHOTO KEPyBaHHS SIKICTIO
B YCIX BHJAX JISUILHOCTI IMIANPUEMCTB 1, AK HACIIZOK, 3a0€3MEeUCHHIO
KOHKYPEHTOCHPOMOXKHOCTI CTBOPIOBAHOT MPOJIYKIIii, TPOEKTIB 1 CHCTEM.

OCHOBHMMH WiIAMH BHOPAJKYBaHHS, PErJIaMEHTYBaHHs IPOLECIB
Ta 3actocyBanHs cranaaptie y KL I3 e:

— 3HIKCHHS TPYIOMICTKOCTI, TPUBAJIOCTI IpOIIECiB, BapTOCTi Ta
MOKpAIleHHs ~ 1HIIMX  TEXHIKO-€eKOHOMIYHMX  ITOKa3HHMKIB  IPOEKTIB
MPOTPaMHUX MPOJYKTIB;

— MiJBUIIEHHA SKOCTI pOo3po0iIoBaHMX 1/ab0 3acTOCOBYBaHHX
KOMIIOHEHTIB 1 MPOrpamMHUX 3ac00iB B LIJIOMY IIpH iX npuadaHHi, po3poOri,
CYIIPOBO/Ii Ta EKCILTyaTallii;

— 3abe3rneueHHs MOXIUBOCTI posmmpioBatH [13 3 BUKOpUCTAaHHS
OpUKIagHuX (QYHKUIA 1 MacmTaOyBaTH KOMIUIEKC MPOrpaM 3aleXHO Bix
3MiHM PO3MIPHOCTI BUPILIYBaHHUX 3aB/aHb;
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— 3a0e3nedeHHs IEPEHOCUMOCTI IPHUKIIATHUAX TIPOTpaM 1 TaHUX MIXK
pI3HUMH ammapaTHUMH Ta OIEPAIMHUMH ILIaTGOpMaMH 1 ITOBTOPHOTO
BUKOPHUCTAHHS MMPOTPAMHUX KOMIIOHEHTIB.

3acrocyBanHs craHgaptiB KLl 1o3Bonsie  OpieHTyBaTHUCS Ha
moOyIoBy CHCTEM 1 KOMIUIEKCIB TPOTrpaM 3 BENUKUX (YHKI[IOHATBHUX
BY3JTiB, SKi BIANOBIZAIOTE BHUMOTaM CTaHIApTIB, 3aCTOCOBYBaTH
BiANpalboBaHi 1 TepeBipeHi MNpoeKTHI pimeHHs. BoHM BH3HAYaOThH
yHibikoBaHI iHTepdeiicn B3aEMOil KOMIIOHEHTIB TAaKUM YHHOM, IIIO
PO3pOOHHKY CHCTEMH HE MOTPIOHO BAABATHCS B AETaNl iX BHYTPIITHHOTO
ycrporo.  CraHmapTd, TIOB'S3aHi 3  IPOrpaMHUM  KOMILIEKCAM
(pyHKIiOHANIEFHUM ~ YacTUHAM)  CHCTEM,  HOJETIIYIOTh  TIOBTOPHE
BUKOPHCTAHHS B HOBHX CHCT€Max TOTOBHX 1 ampoOOBaHMX HPOrPaMHUX
nponykrie. Jmst yHidikamii Ta pernmamentyanHs mnpoueciB KL I13 rtaki
cykymHocTi  (mpodiyi)  cTaHAAapTIB  MOBUHHI  ajanTyBaTUCS i
KOHKPETH3yBaTUCSI CTOCOBHO 0 MEBHUX KIACIB TPOEKTIB, MPOIECIB i
koMmmoneHTiB [13. Po3poOka mporpaMHOro npoaykTy, B 3Ha4HIHN Mipi, MOXe
3BOAMTHUCS A0 IX IHTerpamii Ta KOMIUIEKCYBaHHS 3 CTaHJQpPTH30BaHUX
KOMIIOHEHTIB.

Metoan 1 mnpouecu pernmamentyBanHs JKL[ II3 BixgirparoTs
cTabinmizyrouy i opranizyrouy poib y BchboMy JKII OaraThox CKiIagHuX
cucteM. Bonu 3a0e3neuyioTs:

— po3mupeHHs 1 BAOCKOHAIECHHS (YHKIIiH CHCTeM i KOMITOHEHTIB i3
30epeKeHHSIM iX LiTICHOCTI 1 IEPBUHHHUX BHTPAT;

— CHCTeMaTHYHE MiJBUIICHHS SKOCTI QYHKI[IOHYBaHHS KOMILIEKCIB
mporpam i 0a3 JaHuX, PillleHHs 33/1a4 KOPUCTYBaYiB B Pi3HIA 30BHINTHEOMY
CEPEeIOBHIIL;

—  TIOJIMIICHHS TEXHIKO-€KOHOMIYHHIX XapaKTepPUCTUK
3aCTOCYBaHHS CUCTEM 1 POrPaMHUX MPOJYKTIB;

— BIOCKOHAJICHHS TEXHOJOTiH 3a0e3MedyeHHs] >KUTTEBOIO LHKILY
CKJIAJTHUX CUCTEM 1 KOMIUIEKCIB TIpOrpam.

Jiisi bOro TpU CTBOPEHHI 1 CYMPOBOMI CKJIAJHUX, PO3MOJIICHHX
cucreM, (popMyBaHHI IX apXiTeKTypu, BHOOPI MPOrpaMHUX KOMIIOHEHTIB i
iX 3B'I3KIB JOLUJIBHO BpPaxOBYBAaTH P CYYACHHUX KOHUENTYaJbHHX
Bumor ¢popmysanns ix KII:

— apxiTeKTypa KOMIUIEKCY TIporpaM [OBHHHAa BiANOBiAaTH
MOTOYHUM 1 TMEPCIEKTUBHUM LUIAM 1 CTpaTeriyHuM (DyHKUiOHAJIBHUM
3aBIaHHAM CTBOPIOBAHOI CHUCTEMH, OyTH IOCHTh T'HYYKOIO 1 JJOIyCKaTH
BIIHOCHO NIpoCTe, 0€3 IOKOPIHHHMX CTPYKTYPHHX 3MiH, PO3BHUTOK Ta
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HapoIIyBaHHSA (YHKIIHA 1 pecypciB CHCTEMH BiAIMOBIIHO 3 PO3MIMPEHHIM
cdep Ta 3aBAAHP ii 3aCTOCYBaHHS,

— y CTpykTypi Ta kommnoneHTtax I[13 i cuctemu cruif mependadatu
3a0€3MeYCHHS MaKCUMAaJIbHO MOXIIMBOTO 30CpiraHHs IHBECTHIl B
amapaTHi 1 mporpamHi 3aco0m, a TakoX B 0a3W MaHUX NPH TPUBAIOMY
PO3BUTKY, CYITPOBOIKEHHS Ta MOJIEPHI3aIlil CHCTEMU;

— HeoOXigHO 3abe3neuyBaTu epeKTHBHE BUKOPHCTAHHS PECYpCiB B
XKL cucremu Ta MiHIMI3yBaTH iHTeTpalibHI BUTPATH HA OOPOOKY NaHUX B
TUTIOBUX peXuMax i (YHKIIOHYBaHHS 3 YpaxXyBaHHIM EKCILTyaTalliifHIX
BUTpAT 1 KamiTalbHUX BKJIAJICHb Y CTBOPEHHS CHUCTEMH Ta MPOTPaMHOTO
HPOAYKTY;

— TOBHHHI OyTH 3a0e3rederi Oe3rmeka (yHKIIIOHYBaHHS CHCTEMH i
HaJIMHUA 3aXUCT JaHUX BiJl MOMWJIOK, BiJ pyHHyBaHHs a0o BTparu
iHpopMallii, a TakoXX aBTOpHU3Allisl KOPUCTYBauiB, KepyBaHHs pPoOOUHM
3aBaHTAKCHHAM, pE3E€pPBYBaHHAM 1  OINCPATUBHUM  BiAHOBICHHAM
(YHKLIOHYBaHHS CHCTEMH Ta IPOTPAMHOT0O POAYKTY;

— g 3a0e3neueHHs MEPCHeKTHBUA PO3BUTKY IKUTTEBOTO IUKITY
CHUCTEMH 1 KOMIUIEKCY HporpaM JOLUIBHO mependadyaTH MOXKIIHUBICTH
iHTerpamii reTepOreHHHxX 00YHCITIOBAJIBHAX KOMIIOHEHTIB 1 MOJKJIMBICTh
nepenecendst [13 i1 6a3 manux (B/I) Ha pi3Hi amapatHi Ta omepariiHi
m1aT(GopMH Ha OCHOBI KOHIIEMIIIT Ta CTAHIAPTIB BIIKPUTHX CHCTEM;

— cmig 3a0e3meynTd  KOM(OpPTHE HABYaHHS 1 MaKCHMAaIBHO
CHPOIICHNH JOCTYN KiHIEBHX KOPUCTYBauiB JI0 KEpyBaHHS i pe3yJbTaTiB
(YHKIIIOHYBaHHSI CUCTEMH Ta MPOTPAMHOTO MPOJYKTY Ha OCHOBI Cy4aCHUX
rpadivyHuX 3aco0iB Ta HAOYHUX iHTEp(]EiciB KOPUCTYBaYA.

Bucoki Temni 3pocTaHHS OCHOBHHX PECYpPCiB amapaTHHX 3aco0iB i
MocTiiHa moTpeda B 30LIbIIEHHI 1X BHKOPUCTAHHS MPU3BOIATH JIO
HEOOXIZHOCTI ~ aJIeKBaTHOTO BIOCKOHAJIEHHS TEXHOJOTIH  CTBOPEHHS
nporpaMHuX 3aco0iB Ta 0a3 JaHUX, [0 PO3BUBAIOTHCA. | HYYKiCTb
Moauikariii [13 B )XKUTTEBOMY LMK 3a0€3MEUY€ETHCS HU3KOIO MPUHIIMITIB 1
MIpaBUJI CTPYKTYPHOI MOOYIOBH Ta MPOIIECIB JKUTTEBOTO IUKITY KOMITJIEKCIB
nporpaM i iX KOMIIOHEHTIB, a TaKOXX B3aeMoji€ro Mk HuMH. Lli mpaBuia
CIpSIMOBaHI Ha CTaHAAPTH3aLil0 Ta YHi(iKaLilo CTPYKTypH 1 B3aeMofil
KOMITOHEHTIB PI3HOTO PaHTy 1 IpU3HAYEHHS B MeaX MPoOIeMHOT 00JIacTi.
Ix dopmanizamis i BUKOHaHHs 3a0e3MedyrOTh 3HAYHMI eEKT y 3HIKEHHI
TPYAOMICTKOCTI 1 TpHBaJOCTi po3podiueHHs Ta moxudikanii 113, B/l Ta ix
Bepciid. OMHUM 3 HAWBKIWBIMNX 1 €PEKTUBHUX NUISAXIB BUPIMICHHS ITi€l
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po0JIeMH € 3aCTOCYBaHHS KOHIIETIIi i CYKYITHOCTI CTaHJApPTIB BiIKPUTHX
CHCTEM.

B mpoueci ekcrumyaramii 113 y KOXHOrO KOpHCTyBaua MOXKYTb
3'ABIIATHCS AEsKI MpeTeHsii 10 QyHKIioHyBaHHS, SKi KBami(iKylOThCs iM SIK
MMOMWIKKA 91 nmedekTH 0a30Boi abo BiIacHOi amamrToBaHOi Bepcii. Bin
KOpHCTYBadiB a00 3aMOBHHUKIB MOXYTh HaJXOJWTH TaKOXK MPOIIO3HIIIi 10
JNOJaTKOBOMY BHECEHHIO 3MiH B 0a30By Bepcilo A MOJIMIIEHHS
eKCIUTyaTallifHUX ~ XapaKTePUCTUK 1 PO3MIMpPEeHHS (PYyHKIIOHATBHUX
MoxkauBocted I13. AHamoriuxi mpomo3uimii MOXYTh HAIAXOAWUTH Bif
PO3pOOHMKIB KOMIUIEKCY TmporpaM. JIjis BHpIIICHHS TaKUX 3aBJaHb
po3poOyieHi 1 aKTUBHO  3aCTOCOBYIOTbCS B  JKHTTEBOMY  IMKII
CTaHIAPTH30BaHI  METOAM, METOAMKH 1 3aco0Wm  aBTOMAaTH3amii
PErIaMEeHTOBAaHOTO CYNPOBOAY Ta KepyBaHHS KoHQirypamiero. BoHu
JIO3BOJISIIOTH HajaTd iHQoOpMamito okpeMuM (axiBIsIM i KepiBHUKaM MpO
CTaH TMPOEKTy 1 HWOTr0 KOMIIOHEHTIB B OyIb-IKHH MOMEHT 4Yacy i He
JOIYCKaTH Xaocy IMpH KOJNEKTUBHOI Momudikamii mporpam 1 JaHUX.
Jucuurmiiina B CynpoBoAi Ta KOHQITypaliifHOMy yHpaBiiHHI B 3HaYHIN Mipi
BU3HAYA€ TEXHIKO-€KOHOMiYHI MOKa3HUKU >KUTTEBOTO LUKIY CKIaIHOIO
MIPOEKTY, foro SIKICTB, TPHUBAIICTh 3aCTOCYBaHHS i
KOHKYPEHTOCITPOMOXKHICTh MPOTPAMHOTO TPOJIYKTY.

3pocTaHHs CKJIAJIHOCTI Ta BiJIMOBIAAIBHOCTI Cy4acHHMX 3aBJlaHb, IO
BUPIIIYIOTBCS BEJIMKOMACIITAOHUMH CHUCTEMaMH, a TaKOX MOKJINBOTO
30UTKY BiJl HEJIOCTATHBOI AKOCTI KOMIUIEKCIB MPOrpam, 3HAYHO ITiIBUIIHIIO
aKTYaJIBHICTh OCBOEHHS METOJIB CTaHJAPTH30BAHOTO OIKCY BUMOI Ta
OLIIHIOBAaHHS XapaKTEPHCTHK SKOCTI Ha PI3HHUX €Tamax »XUTTEBOTO LUKITY
[13. Ile crumymoBago PO3BUTOK 1 3aCTOCYBaHHS METOJIB, CTaHIAPTIB i
3aco0iB aBTOMAaTU3alil iHIYCTpiaIbHOI IPOrpaMHOi iHkeHepii. BusBnnacs
HEOOXIJHICT, CHCTeMaTH3allii peajJbHHX XapaKTePUCTHK sKkocTi [I3,
3aCTOCYBaHHS CTAaHAAPTIB AJIsi BUOOPY 3 HUX HEOOXiTHOI HOMEHKJIATYPH i
HEOOXIJTHUX 3HAYeHb JUIi KOHKPETHUX IPOEKTIB KOMIUIEKCIB IMPOTrpam.
OOilsHKM  PO3pOOHMKIB B KOHTPAKTaX i3 3aMOBHUKAMH CTBOPHUTH
BucokosikicHi II3 B ysromkeni TepMmiHM y OaraTbOx BHIIQAKax He
BUKOHYIOTBCS, SIK HACJiIOK BIIMIHHOCTEH y pO3yMiHHI HEOOXiJHOI SAKOCTI,
TaK 1 BHACJIIJOK HEBMIHHS OIIHUTH PECYpPCH, HEOOXIIAHI IS AOCATHEHHS
3aJaHOTO 3aMOBHHMKOM SIKOCTi mporpaM. CrpaTeriuHoro mnpoOiieMoo B
KHUTTEBOMY LMKl CY4YacHHX CHUCTeM cTaio 3abe3nedeHHs HeoOXinHoi
SIKOCTI  BemukoMacmTabumx [I3  mpum  peamsHUX OOMEKEHHS Ha
BHKOPHUCTAHHS PECYPCIiB.
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1.2. Moaei mnporpaMHUX NPOEKTiB 3 iTepaTHBHUM KUTTEBUM LHKJIOM

HaiiGinsm mommpeHi 00’ eKTHO-OpiEHTOBAaHI MO, OPIEHTOBaHI Ha
iTepaTuBHU# mporec pospobienns — Rational Unified Process (RUP),
Microsoft Solutions Framework (MSF), Personal Software Process / Team
Software Process (PSP/TSP) i Agile (eXtreme Programming (XP), Crystal,
Feature Driven Development (FDD), Scrum).

1.2.1 MetonoJiorist Rational Unified Process

Vuidikosanuit mporec Rational Unified Process (RUP) o6ys
pospobnenuii  ®diminom  Kpautenom  (Philippe  Kruchten), Isapom
SIko6conom (lvar Jacobson) ta iHImMME CHiBpOOITHHKaMH KOMITAHil
«Rational Software» sax momoBHeHHs 10 MoBH Mozemosands Unified
Modeling Language (UML). Ocobaugictio RUP € Te, 1m0 B pe3ynbrari
pOOOTH HAJ MPOESKTOM CTBOPIOIOThCS Ta BIOCKOHAMIOIOTHCS Mozeni [13.
3aMicTh CTBOPEHHsI BEJIMYE3HOI KUIBKOCTI MamepoBUX IO0KyMeHTiB, RUP
CIUPAETHCSI HA PO3POOKY 1 PO3BUTOK CEMAHTHYHO 30arayeHux MOJIEIIeH,
SIKi BCEOIYHO TIPEJICTABIISIIOTH CUCTEMY, IO PO3POOIISIETHCSI.

RUP, Ha BiaMiHy Bif OIJBIIOCTI iHITMX METOJOJOTIH, TO3BOISE B
MIMPOKOMY Jliana3oHi oOupaTH CTymiHb ¢opmaiizamii 1 iTepaTuBHHN
MPOIIEC PO3POOJICHHS B 3AJIKHOCTI Bl OCOOJMBOCTEH TPOEKTIB 1
opranizamii. RUP Hai0ibIl 4acTO BUKOPUCTOBYIOTh KOMITaHIi 3 BEIHKOIO
KUTBKICTIO po3po0HUKiB (TIoHa 40-50 40JI0BIK).

XKL npoexkty RUP ckmamaerscs ¢a3 1 auciumuiia. ®azu RUP:
noyatok  (Inception),  mpoekrtyBanns  (Elaboration),  po3poOka
(Construction) Ta Bmpoajukenus (Transition). ITociimoBHicTe mmx ¢a3
(dikcoBaHa, ajie YUCIO ITepailiii, HEOOXITHMX JUIS 3aBEPIUICHHS KOXKHOI
(da3u, BU3HAYAETHCS 1HAUBIAYAIBLHO JUISI KOXKHOTO KOHKPETHOTO TPOCKTY.
KoxxHa (asa ckmamaerses 3 qucnuiuiin: «bisHec-moaemoBantsy (Business
modeling); «KepyBauus sBumoramu» (Requirements); «Amams i
IpoexTyBanus» (Analysis and Design); «Peamizaris» (Implementation);
«TecryBanns»  (Test);«Posropranus»  (Deployment);  «KepyBanus
mpoekTom» (Project management); «KepyBanus 3minamu» (Change
management); «Cepenosuiie» (Environment).
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Y RUP Bci quctumiiiHy BUKOHYIOTBCS MPAKTUYHO Yy BCixX ¢azax JKI]
[13. Onnak, B 3ajexHOCTI Bix ¢a3u,3MIHIOIOTBCS MOTOYHI IUTl TIPOEKTY i
CHIBBITHOIICHHS MiX o0OcsramMu poOIT, III0 BIANOBIAAIOTh PI3HUM
MaTepiaigam.

Po3risiHEMO pONBOBY CTPYKTYpY IIPOEKTy, IO 3alpolOHOBaHA
LlenTpoM 00’ €KTHO-Opi€EHTOBAHOI TeXHOMOTI1 KommaHii IBM:

— 3amoBHUK (Customer) peanbHo icHytoumid (B opranizamii, sKii
T IITOpsIIKOBaHa KoMaHAa abo 1mo3a Hero) iHImiaTop po3pobiaeHHsS abo XTo-
HeOyIb IHIINHA, YITOBHOBAXSHUH MPUHMATH Pe3yiIbTaTH (AK MMOTOYHI, TaK 1
0CTaTOYHi) pO3pOOJICHHS;

— maHyBanbHUK pecypciB (Planner) BucyBae Ta KOOpIUHY€E BUMOTH
JI0 TIPOEKTIB B OpraHi3aiiii, mo 37iiCHIOE II0 PO3pOOKY, a TAK0XK PO3BHBAE
Ta CTIPSIMOBYE TJIaH BUKOHAHHSI ITPOEKTY 3 TOUKH 30py OpTraHi3arii;

— menemkep npoekty (Project Manager) BiamoBimae 3a po3BHTOK
MPOEKTY B LIJIOMY, TapaHTY€, IO PO3MOILT 3aBAAHb 1 PeCypCiB TO3BOIISE
BHKOHATH MPOEKT, 10 pOOOTH Ta IOJaHHS Pe3yabTaTiB HIyTh 3a rpadikoM,
0 pe3ylbTaTH BiAMOBINAIOTH BUMOraM. Y paMKax LOuX (QYHKIIH
MEHeKEp MPOEKTY B3aEMOJIIE 3 3aMOBHUKOM 1 IJIAaHYBATBHUKOM PECypCiB;

— kepiBHUK KoMaH 1 (Team Leader) BUKOHYE TeXHiUHE KEPIBHHIITBO
KOMaHJIOl0 B TpOIlECi BUKOHAHHS MpPOEKTy. [l BENMKHX TPOEKTIB
MOJKJIUBE 3aJIy4CHHS JCKUIbKOX KEPIBHUKIB IiJIKOMaH]I, SIKI BiJIIIOBIIal0Th
3a BUPIIICHHS CBOiX 3aB/IaHb.

— apxitekrop (Architect) BiamoBigae 3a MPOSKTYBaHHS apXiTEKTypH
CHCTEMH, TIOTO/IKYE PO3BUTOK POOIT, TIOB’ SI3aHUX 3 TPOCKTOM.

— mpoektyBaibHUK mifcucremu  (Designer)  Bimnosimae 3a
MIPOEKTYBaHHSI IMiJcCUCTeMH ab0 KaTeropii KiaciB, BU3HAUAE peali3alliio Ta
iHTEepQecH 3 IHIIMMH ITiICHCTEMaMH.

— ekcrnepT 3 mpeamertHoi obmacti (Domain Expert) siamosimae 3a
BUBYEHHS c(epu 3acTOCYBaHHS, MIATPHUMYE CIPSIMOBAHICTH NPOEKTY Ha
BUPIIICHHS 3aBJaHb i€l ramy3i;

— po3po6uuk (Developer) peanizye crpoekTOBaHi KOMIIOHEHTH, Ma€
Ta CTBOPIOE crenudiuHi KiIach Ta METOAHW, 3/IMCHIOE KOIyBaHHS Ta
aBTOHOMHE TECTyBaHHs, Oyaye mponaykT. Lle mmpoke MOHATTS, IO MOXe
MIAPO3AUIATHACA Ha CreliajdbHi poni (Hampukiaa, pPo3pOOHUK KiaciB).
3anexHO BiJl CKIAIHOCTI MPOEKTy, KOMaHAa MOXE BKIIOYAaTH Pi3HY
KUTBKICTh PO3POOHUKIB;

— po3pobuuk indopmartiiinoi miarpumku (Information Developer)
CTBOPIOE JJOKYMEHTAIil0, IO CYIPOBOKYE MPOIYKT, KOJIH BHUITYCKAETHCS
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Bepcia. Jlo Hel BKITIOUAIOTHCS 1HCTANAMINHI, iHQOpMAIliiHI Ta HaBYAIBHHI
Marepianu. Marepiaau AOITOMOTH HAIalOThCS Ha TMAlepOBHX 1 MAITHHHUAX
HOCisX. J[nsi CKIagHUX MPOEKTIB MOXKIIUBUH PO3MOJII X 3aBIAaHb MiXK
KUTbKOMa po3p0oOHUKaMH iHPOPMALIiHHOT i ATPUMKH;

— creriarict 3 inTepdeiicy kopuctysaua (Human Factors Engineer)
BIJIMTOBi/Ta€ 3a 3pYy4HICTh 3aCTOCYBaHHA cucTeMH. [Ipaifoe 3 3aMOBHHKOM,
mo0 YNEBHUTHCSA, WIO TNpU3HAUYEHWH [UIl KOPUCTyBada iHTepdeiic
3aJI0BOJILHSIE BUMOTaM;

— tectyBanbHUK (Tester) mepeBipse (yHKIIOHAIBHICT, AKICTh Ta
e(EeKTHBHICTh MPOAYKTY; Oyaye Ta BHKOHYE TECTH MJIsi KOXHOI (aszu
PO3BHUTKY MIPOEKTY;

— O6ibmiotexkap (Librarian) BigmoBimae 3a CTBOpEHHS Ta BEICHHS
CHITBHOI 010TI0TEKH MPOEKTY, M0 MICTUTh BCi MPOESKTHI poO0Ui MPOAYKTH,
a TaKO’XX 3a BIMOBIHICTH pOOOYMX MPOIYKTIB CTaHAAPTaM.

Meronosnoriss RUP BukopucroBye mnporpamui pimensds Rational
Application Developer, Rational Rose, Rational Asset Manager, Rational
Software Architect, Rational Software Modeler, Rational Suite, Rational
Requisitepro, Rational Clearquest, Rational Clearcase Ta ixmi.

[lepesarn RUP:

— JyXe IIUPOKHWH [iama3oH pilleHb B YacTuHI (opmamizamii
MPOLIECY PO3POOIICHHS;

— MOXXHa BHKOPHCTOBYBATH SIK OCHOBY JUISl BOJOCIHATHOTO CTHIIFO
PO3pOOIIEHHSI, TaK i B IKOCTI THYYKOTO TIPOIECY;

—  3HIDKCHHS OCHOBHMX PU3MKIB 3aMOBHHKA 1 PO3POOHUKA;

— ©KOHOMiSl pecypcCiB 3a paxyHOK aBTOMAaTH3allii PerpeciiiHOro
TECTYBAHHS;

— mominmeHHs skocti [13 3a paxyHOk 0araTopa3oBHX IEPEBipOK
3MiH;

— TOJNIMNIIEHHS $KOCTI TECTyBaHHS 3a PaxyHOK BHKOPHCTaHHS
CYy4aCHHMX TEXHOJIOTIH.

Henmonikom € HenocTarHiii piBeHb (Qopmalizmy, SIKHA MOXKe
NPU3BOAUTH 10 HEY3TOUKEHOCTI pillleHb, NPUHHATHUX YYaCHUKaMH
MPOEKTY, A0 HENMPOAYKTUBHHUX BUTPAT PECypciB Ha MepepoOKy KOOy 1 Ha
MTOBTOPHE PIIIEHHS THIIOBUX MPOOIIEM.
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1.2.2 Monaeans Microsoft Solutions Framework

VY 1994 poui Microsoft Bumyctiina MSF — nabip koHmenmii i
PEKOMEHIOBAaHUX MOJIENEH, SKi TO3BOJISTIOTH PO3POOIISTH 1 BIPOBAIKYBATH
po3nojiieHi iHdopMaIliiiHi CUCTeMH MacIiTaly MiANPHEMCTBA HA OCHOBI
TEXHOJIOTi Ta IHCTpyMeHTanbHUX 3aco0iB ¢ipmu Microsoft. MSF
0a3yeTpCsi Ha TMPAKTHYHUX pe3yibTaTax Opra”isamii po3MOAiIEHIX
O0YHCIICHB 1 3aCTOCYBaHHS KIIIEHT-CEPBEPHUX TEXHOJIOTIH, OTPUMaHUX SIK
y ¢bipmi Microsoft, Tak i ii mapTHepamu 1 3aMOBHHKaMHU.

[Iportec po3pobienHs BignosigHO 10 MSF € iTepaTuBHNM i BKITFOUAE
B cebe Taki OCHOBHI (a3u: po3poOKa KOHIeNmii (€AMHOTO OaueHH:),
IUTaHyBaHHsS, pO3po0Ka, cralimizamis (TecTyBaHHs), BIPOBAKEHHS.
Koxna ¢aza mmiiry 3akiHYYeThCS TOIOBHOIO BiXOHO (KOHTPOJIBHOI
TOUYKOI0). BimmoBigHo ronmoBHI Bixu OyAyTh MaTH Ha3BH: KOHIIEIIS
MOPOAYKTY 3aTBEp/KEHA, IUIAHH MPOAYKTY 3aTBEpAKEHi, po3poOKa
3aBepIlicHa, TOTOBHICTh  pIlIEHHS  3aTBEpPIUKEHA,  BIPOBAKECHHS
3aBepIIeHo. Bixa € TOYKOW CHHXpOHI3allil MOCATHYTUX pE3YNbTaTiB i
OUiKyBaHb 3aMOBHHWKA, a TaKOXX aHaji3y MNPOEKTHOTO cepeAoBUIna. Y
pillleHHI Tpo 3aKkpuTTsS YeproBoi (a3w MOBHHHI TNPUIMATH YdYacTb
BIJIMOBiIajibHI TPEACTaBHUKH BCiX POJBOBHUX KIacTepiB (po3poOka,
TECTYBaHHS, BIPOBAKSHHS, KEPyBaHHS IIPOEKTOM TOIIIO).

MSF mnporoHye HOCUTh HECTAaHAAPTHI MIIXOIH JIO OPraHi3amiiHol
CTPYKTYPH, PO3IOILITY BiAMOBIAAIFHOCTI 1 IPUHIUITIB B3aEMOJIi1 BCEpEIMHI
komanau. MSF npononye po3ourts Benukux komanz (6uteire 10 ocid) Ha
Mam Oararompodinehi rpynu HanpsmiB (feature teams). Ili mami
KOJIGKTUBH TIPAIIOIOTh TapalielIbHO, PETYJSIPHO CHHXPOHIZYIOUH CBOL
3YCHJIUISL.

Microsoft mpomonye incrpymentu s peamizanii MSF: MSF for
Agile Software Development, MSF for CMMI Process Improvement, Visual
Studio Team System (Team Suite; Team Edition for Database
Professionals; Team Suite for Software Architects; Team Suite for Software
Developers; Team Suite for Software Testers; Team Foundation Server;
Team Test Load Agent).

[lepeBaramu MSF e:

— CcHUCTeMaTH3allis Ta CTPYKTypH3aiis iHpopmanii y dopmi 6azu
3HaHb;
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— HeCTaHAAPTHI MiIXOIH 0 OpTaHi3aliiHOl CTPYKTYPH, PO3IOALTY
BIIITOBIAIBLHOCTI 1 MPUHITUIIIB B3aEMO/TiT BCepEAMHI KOMAH/IH;

— Jerka MacmTaboBaHicTb MSF — MiHiManbHHI pO3Mip MPOEKTHOT
rpynu B MSF-ipoekti 3 moauHu, ane 3aCTOCOBYBAaTH AaHy METOJOJOTiI0
MO>KHa JUIs1 KOJIEKTHBIB 1 B IECATKH, COTHI, TUCAY] YOJIOBIK;

— He Hap’s3nuBicth MSF  momo BukopucraHHs —OyJb-IKHX
KOHKPETHHX 1HCTPYMEHTIB i POTpaMHUX 3aCO0iB.

Hemoniku MSF: He onucye geranbHO HaWBaXJIMBINI — poi
3aMOBHHKA 1 KOPHCTYBa4a; HE PO3TILIIAIOTHECS METOIN KEPYBaHHS TPYIOI0
MPOEKTIB.

1.2.3 Mopaean Personal Software Process/Team Software Process

B kinmi 90-x poki SEI po3po6us momens PSP / TSP, 3acHoBany Ha
mozeri 3pimocti CMM [12]. PSP Bu3Havyae BHUMOTH 10 KOMIICTEHIiH
po3poOHHKa. BinmoBigHO 10 mi€i MoeNi KOXKEH MpOrpamicT MOBHHEH
BMITH: BpaxOBYBaTH 4Yac, BHTPaYeHWH Ha pPOOOTY HaJ TIPOEKTOM;
BpaxoByBaTH 3HaiaeHi JnedekTd; KiracudikyBaTd THIN Je(EKTiB;
OIIHIOBATH PO3MIp 3a/adi; 3MIHCHIOBATH CUCTEMATHUHUMN MIIXiJl 10 OMHUCY
pe3yJbTaTiB TeCTyBaHHS; IUIAHYBATH MPOTPAMHI 3aBJaHHS;, PO3MOAUIATH iX
32 4WacoM 1 ckiamatu rpadik poOOTH; BUKOHYBATH 1HIUBIIYaIbHY
MEepeBipKy TMPOEKTy Ta apXiTeKTypW; 3MIMCHIOBATH 1HIWBITyaJbHY
MEepEeBipKyY KOJy; BUKOHYBATH perpeciiiHe TecTyBaHHSI.

PSP Bxuirouae 4 mporiecH, SKi MOCIiIOBHO JTOAa0THCS PO3POOHUKOM:
PSPO — 6a3oBuii Buacuwuii iporiec (The Baseline Personal Process); PSP1 —
wianyBanHas (Personal Planning Process); PSP2 — kepyBaHHS SIKiCTIO
(Personal Quality Management); PSP3 — mmkmiunuii mpomec (Cyclic
Personal Process) .

TSP pobute craBKy Ha CaMOKEpOBaHI KOMaHIU 4HceNbHIicTIO 3-20
po3poOHuKiB. KoMaHIu MOBMHHI BCTAHOBUTH BJIACHI IiJIi, CKJIACTH CBIid
mpolec 1 IUIaHW, BiACTEeXyBaTH poOOTy, MiATPUMYBATH MOTHBALIIO 1
MaKCUMaJIbHY IPOAYKTHBHICTb.

MeTtoos0ris € eheKTUBHOIO, MOXKE 3a0€3eUUTH ICTOTHI TIepeBar i
CTaTH MOJCJUTIO [T Oy ib-s1KOT OpraHizaliii, 3alikaBjieHOl y BAOCKOHAJICHHI
CBOIX MPOLECIB PO3POOICHHS.
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PSP / TSP — wne 4mcTa METOIONOTisS IMOA0 3a0e3Ne4eHHs SKOCTI
MIPOEKTiB, po3paxoBaHa Ha BukopuctanHs UML mpu npoexTtyBaHHi 1 Oyab-
sxi CASE-3acobu, 30KkpeMa BOHH Opi€HTOBaHI Ha BUKOPHCTaHHS MPOAYKTIB
kommanii Microsoft.

[TepeBaru: Haiikpalle IUIAaHYBaHHS 9acy Ta OIO/KETy, KepyBaHHS
SKICTIO TPOAYKTY, 3MEHIIEHHS 4Yacy poO3poOJeHHs, aKypaTHuM 30ip
METpHUK, OILIHKAa 4Yacy poOOTH depe3 OLiHKy o0cary apredaxTis,
BUKOPHCTAHHS ICTOPHYHMX [AHWX Y IUIAaHYBaHHI, DPaHHE BUSBICHHS
nedeKTiB.

Henmoniku: cknamHicte B OONIKY pPH3HKIB, OOJIKY HEIOOIIHKH
CKJIaJJHOCTI.

1.2.4 THy4yka MeT0/10JI0Tisi pO3p00JIeHHs MporpamMHoro 3adesneuenus (Agile)

Y motomy 2001 pokxy 17 po3poOHWKIB pI3HUX METOIOJOTIH
3i0panucss ans Toro, mo0d cnpoOyBaTH BHSBHUTH IO-HEOyIb CIUIBHE Yy
cBOIX migxozaax. Pesymbratom craB MaHiecT THYYKOro poO3pOoOJICHHS.
Toni x 3'sBuBcs Tepmin Agile («rHyukuii, cipuTHHI»), 110 00'€aHY€E BCi
METOI0JIOT 1.

Agile — rHyuka MeromoNOTis PO3POOJICHHS, II€ KOHIENTYalbHUI
Kapkac, B paMKax SKOTO BHKOHYETbCS pO3pOOKa MPOrpaMHOrO
3abe3neueHHs. OCHOBHA iJiesl BCIX THYYKHUX MOJIENEH MOJsrae B TOMY, 10
mporec, SKAH 3acToCOBYeThCst 'y pospobumi I1O, moBuHeH OyTH
aJanTUBHUM. BOHM AEKIIapylOTh CBOEIO BHIIOKO IIHHICTIO OPI€EHTOBaHICTh
Ha JIFOJIeH Ta X B3aEMO/Ii0, a He Ha TIPOIIeCH 1 3aco0u.

CASE-3aco0u, 110 MOXYTb JOIMOMOITH BIIPOBAIUTU 1 HOJIIIIIHTH
nporec crBopents 13 Ha 6a3i Agile: XPArchitect; Borland ALM (3oxpema
Silk).

PosriissHeMo OibIll IeTaNBHO KiJlbKa THYYKUX METO0JIOTIi: eXtreme
Programming, Crystal, Feature Driven Development ma Scrum.
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1.2.4.1 ExcTpemasibHe mporpamyBaHHs eXtreme Programming

Excrpemanbhe mporpamyBanHus (eXtreme Programming, abo XP —
MeTomonorisi, po3pobnena Kenrom bBexom (Kent Beck), VYopmom
Kanniaremom (Ward Cunningham) i Ponom [Ixeddpic (Ron Jeffries), €
ChOTOJIHI HAWOULIBII BiOMOKO 3 THYYKHMX Meromoiorid. XP mpomosinye
KOMYHIKaOeIbHICTh, TTPOCTOTY, 3BOPOTHH 3B'SI30K. BOHA OmMHMCyeEThCT K
Habip MpakTUK: rpa B IJIaHYBaHHS, KOPOTKI peii3u, MeTadopH, MPOCTHHA
nu3aiiH, nepepoOku komay (refactoring), pospoOka «rectamu Brepem»,
MapHe MPOTpaMyBaHHs], KOJEKTHBHE BOJIOAIHHA KojoM, 40-roguHHAN
pobounii THXAEHB, MOCTIHHA MPUCYTHICTh 3aMOBHHUKA 1 CTaHIAPTH KOIY.
Ilpu BukopucranHi XP perenpHe mnonepenHe mpoekTyBaHHs [1O
3aMIHIOETBCSA, 3 OJHOTO OOKYy, TIOCTIfHOIO TIPHUCYTHICTIO B KOMaHIII
3aMOBHUKA, a 3 IHIIOTO — PETYJSIPHUMH TepepoOKaMu Komy (Tak 3BaHUN
pedakropunr). OCHOBOI MPOCKTHOI JIOKYMEHTAIlil BBAXKAETHCS PETEIHHO
MPOKOMEHTOBaHMH KoJ. JlyXe BelrKa yBara B METOIOJIOTIT MPHUIIAETHCS
TECTYBaHHIO.

KutreBuii 1ukn npoekry B XP  CKIamaeTbcs 3 IMOCIHITOBHOCTI
pemiziB. KoxkeH peniz — 11 TOBHOI[IHHA Bepcis MPOAYKTY, Ky MOXe
BUKOPHCTOBYBATH 3aMOBHUK 1 5IKa MICTHTh JOAATKOBY (PYHKIIIOHAIBHICTh Y
TIOPIBHSAHHI 3 TIONEPeIHIM penmizoM. Peri3 3'IBinseThcst B pe3yabTarTi OMHIET
a00 JIeKUIbKOX iTepallii, 0 TPUBAIOTh BiJI OJTHOTO JI0 YOTUPHOX THIKHIB.

VYV XP He peKOMEeHIYeThCSl BUTpayaTu OaraTo yacy Ha IUTaHYBaHHS;
caM Mpoliec IIaHyBaHHsI Ha3uBaeThes rporo (planning game). JlokraaHuii
TUTaH CKJIAJIA€ThCSl TUIBKW Ha YEproBy ITEpallilo i HaWOMMK4l OJUH-IBA
petizu.

[ImanyBaHHS penizy CKIalaeThCs 3 HACTYIHHUX KPOKIB:

— 3aMOBHHMK (OPMYJIOE CBOI BHMOTM Yy BHIUIAAI iCTOpiH, sKi
OLIIHIOIOTHCS 32 TPYIOMICTKICTIO po3poOHuKamu. OILIHKU TPYIOMiCTKOCTI
pOOJIATECSL B TaK 3BaHUX iJ€aJbHUX OHSAX — dYaci, SKUH SKUHCH YSBHHUHA
PO3POOHMK BUTpPAaTHTh Ha peaji3aliio icTopii mpu NOBHIM BiACYTHOCTI
BiJIBOJIIKAIOUMX YHHHUKIB, ApaieIbHUX 3aBJ[aHb, TIEPEPB TOIIIO;

— icTopil COPTYIOThCS 3a MPIOPUTETOM, PHU3UKAM, CKIIAIHICTIO
peadizarii;

— BH3HaYaeThcsd (PaKTHYHA TPOJAYKTUBHICTH KOMAHIU (SIKE YHCIIO
peaTbHuX THIB BIIMOBIAE 11€aTbHOMY JTHIO);
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— Ha minactaBi (AaKTUYHOI TPOAYKTUBHOCTI BH3HAYAETHCA, SIKi
icTopii yBIyTh B UEPTOBHUI peIi3 i 3a KM Yac BiH Oyze 3aBepIICHHA.

ITepauis miaHyeTbCsl aHATOTTYHUM YHHOM:

— TONepeIHbO BU3HAYAETHCS HAOip icTopiil A iTeparii;

— icTopii po30MBarOTHCS Ha 3aBHaHHS (tasks), sSKi pO3MOITSIOTHCS
MDK po3poOHmkamu. Ha BiamiHy Bim icTOpiif, SKi ONMMCYIOTH TOBEIIHKY
CHCTEMH 3 TOYKH 30pY KOpUCTyBauya, 3aBJaHHA CKIaJaloTbcid Ha
TEXHIYHOMY piBHI, Hampukian «Momu(ikoBaHi cxemy 0a3u maHUX» abo
«IIpoBeCTU pedaKTOPUHTY;

— PO3pOOHMKH OIiHIOIOTH CBOI 3aBaHHs. Ha oMy eTami yTodHeHi
OLIIHKM TIOBUHHI OyTH Oinbin peanmicTHyHUMHU. OCKiNBKH 3aBJaHHS TeTep
OIIIHIOIOTH iXHI Oe3mocepenHi BHUKOHABII, B OIIIHKaX BpPaXxOBYETHCA
IHIMBITyaJIbHA TPOJAYKTUBHICTb, 110 3aJICKUTh BiJ JOCBiTy, 3HAHOMCTBA 3
BUKOPUCTOBYBaHUMH TEXHOJIOTISIMHU TOIIIO;

— Ha OCHOBI YTOYHEHHX OIIIHOK 3aBJIaHb MiIPaXOBYEThCS 3arajibHe
3aBaHTAXCHHSI KOMaHAW. 3aJIe)KHO Bij] 3aBaHTaKEHHS JESAKi 1CTOPii MOXYTh
OyTH IIepeHeceHi Ha HaCTYIHY iTepaito abo, HaBMaKH, T0JaHi B IOTOYHY.

[lepiommaao B XOImi  TPOEKTY  BUMIPIOEThCS  (pakTHdHA
MPOAYKTHBHICTh KOMaHIH. SIKII0 BOHA MOYMHAE CHIBHO BiAPI3HATHCS Bix
3HA4YeHHSI, SKe 0YyJI0 BUKOPHCTAHO NPH TUIaHYBaHHI, Tpadik BUXOLy peliziB
MOBHHEH OYTH MEPETIISTHY THA.

Henoniku:

— XP MOxyTh €(pEeKTHBHO BHUKOPHUCTOBYBAaTH TiIbKH B KOMaH]I
JOCBITUCHUX PO3POOHHKIB;

— KOMaHIy He MOXKHa po30MBaTH Ha KiIbKa YacTHH, MOKIMBUH
po3Mip KoMaHIM oOMexxeHni urucioM B 10-15 HONOBIK, TOMY IO BEIUKY
porb B XP rpae npsiMe criyikyBaHHS;

— HE 3aBXKJM MOXXHa 3a0e3MeYHTH TOCTIHY TPUCYTHICTh
MpeCTaBHUKA 3aMOBHHMKA Yy IPOCKTHINA KOMaH/I1;

— He O0axaHo BukopuctoByBaT XP B poeKTi 3 pikCOBaHOIO I[IHOIO.

He3paxkaroun Ha BCi mepepaxoBaHi oOMexxeHHs, XP Moxe 1mokaszaTu
BUHSTKOBY €()EKTUBHICTh 3aB/ASKH BKpail HU3bKUM HAKJIaJHUM BUTpaTaM.
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1.2.4.2 CimeiictBo MeTopoJoriii Crystal

Crystal — cimelicTBO METOHOJOTIH, IO BU3HAYAIOTH HEOOXimTHMIA
CTymiHb (hopMaizarii mporecy po3poOIeHHS B 3aJIEKHOCTI BiJ KUJTBKOCTI
y4acHHKIB 1 KpUTUUHOCTI 3aBiaHb. Asicrep Koyoepn (Alistair Cockburn)
Ha movatky 90-x Ha 3aMoBJIcHHS Bij kommaHii IBM HamucaB poboty Ha
TeMy Mmeromponorii po3podbnenns I13. Ilpum mpomy iforo miaxinm cyTTeBO
BIJIPI3HABCS BiJ MiAXOay OUIBIIOCTI IHIIUX METOJOJIOTIB. Horo Teopii
3aCHOBaHI HE TUIBKM Ha OCOOMCTOMY JIOCBii, a ¥ Ha MOCTIHHUX
JIOCITIDKEHHSX 1HIIIMX TMPOEKTIB 1 MPOIIECIB.

CrymiHp BaXXIIMBOCTI HApOCTa€ IO BEPTHKANBHIA oci. Bemmumna
KOMaHI1 HapoCTae 10 TOPU3OHTAIBHIH OCi. Y pe3ynbTaTi BUXOAUTH CiMe-
CTBO MeTojoNoriid. UM HMX4Ye KPUTHYHICTH 1 UMM MEHIIE KOMaH/Aa, THM
OLITBIN «JIETKY» METOJMOJIOTII0 MOTPiOHO BUKOPUCTOBYBaTH. Halmermoro 3
ycboro cimetictBa € metoosoris Crystal Clear. T'onoBHI npuHIKAITH AaHOT
METOJIOJNIOTIi — BCS KOMaHJa PO3POOHHKIB (10 6 0cCi0) 3HAXOTUTHCS B
OJTHOMY TIPUMIIIICHHI;

— YacTi NOCTaBKH NPOJYKTY J03BOJISIOTh BAPOOUTH «PUTMY TIPOEKTY;

— OOMiH iH(OpMAIli€0 3 peATbHUMU KOPUCTYBayaMH JIO3BOJISIE
MIBHUIKO OTPUMYBATH 3BOPOTHIN 3B'S30K i JIKBIAYBaTA HEMONIKKA HA PaHHIX
CTaIIfX;

— 3aco0M KOHTPOJNIO Bepcii Koay 3a0e3NmedyloTh KOJEKTHBHE
BOJIOJIIHHSI KOJIOM.

CimeiictBo wmetomosoriii  Crystal moGynoBano Ha iTepaTHBHOL
po3po6ui. TpuBainicTh iTepaiii Moke 3MiHIOBATHCS B Mexax Big 1 mo 4
MicsiiB. YuM MEHIIe iTepallisi, THM Kpaliie.

BaxnmBoro ocobnuBictio Crystal € Oe3nepepBHE HamaroHKEHHs
Metozosorii. Lle no3Boise MOCTYymoBO ajmanTyBaTtd Il [UIi KOHKPETHOI
KOMaHIM 1 KOHKPETHOrO MpPOeKTy. B kojHil iHImINA MeTonomorii
HAJIAIITYBaHHIO HE PUALISIETHCS TAKOi yBar.

[epesaroto Crystal Clear e te, mo BoHa MakCHMaJIbHO IpocCTa y
BUKOPUCTAHHI, BHMara€ MiHIMAIbHUX 3yCWIb JUIA BIPOBAKCHHS,
Opi€HTOBaHa Ha JIIOJCHKI 3BUYKH, ONKCYE TPUPOJHUH  IMOPSIOK
po3pobnenns I13.

Henomniku:

— mocTtymnaerses XP 3a IpOoayKTHBHICTIO;
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— JIy’Ke CKIJIAJHO 3a3/aJieTinp mepeadavnTH, SKi TPOMDKHI TPOIYKTH
HEeOoOXiTHi.

1.2.4.3 Meronoaorisa Feature Driven Development

Mertonomorist Features Driven Development FDD 6yna po3po6iena
Ixxedbdom Jle JTroxa (Jeff De Luca) i ITitepom Koamom (Peter Coad) B
1997 pomi. lle ¢yHKIiOHaTEHO-OpiEHTOBAaHA pO3pPOOKa, sKa OIEpye
noHATTsIM (yHKii abo BiaacTUBOCTI (feature) cuctemu, TOCUTH OIM3BKUM
JIO TIOHATTS CIICHAPil0 BUKOPUCTaHHs, BikuBaHoMy B RUP. BingMmiHHICTB —
Ile JOJAaTKOBE OOMEXEHHS: «KOXHAa (YHKIS TOBHHHA JIOMYCKaTH
peaizairo He OiNbIIe HiX 32 JIBa THXKHI».

FDD Bkmrouae m'ssTb MPOLECIB, MNPUYOMY OCTaHHI  JBa
MTOBTOPIOIOTECSL  JUISI KOXKHOT ~ (PyHKIIi: po3poOKa 3aranbHOI MOZET;
CKJIaJIaHHSl CIUCKY HeoOXimHWX (YHKIIN cHUCTeMu; TUIaHyBaHHS POOOTH
HaJ KOXHOI0O (YHKII€I; TMPOEKTyBaHHS (YHKIIi; KOHCTPYIOBaHHS
¢yHnkuii. Pobora Haj mpoekToM mepemdadae yacTi 300pH 1 JUIHTHCS Ha
iTeparnii, KOXKHa 3 SKHX pPEaJi3yeThCs 3a JIONOMOTOI0 TMEBHOTO0 Habopy
GyHKIT.

Ilepearu FDD: poOutk mpoliec Jiermie; Ja€ MOXKIUBICTh
IUIAHYBaHHS 1 TIONEPEAHBOTO IPOEKTYBAaHHS, CTBOPEHHS JETaJIbHOTO
IHM3aiiHy, € KepyBaHHS NPIOPUTETaMH 1 MOJKIIMBE TpacyBaHHS BUMOT;
pO3paxoBaHMii Ha POOOTY Y BETUKUX KOMaH/IaX.

Anne B TOH JKe dYac, HENONIK JOKyMEHTalil MOXe 3HayHO
30iNBIIYBaTH BAPTICTh TOJAIBIIOTO CYMPOBOAY MPOAYKTY, OCKUIBKA
BHECEHHSI Oy Ib-SIKMX 3MiH JI0 HhOT'O BUMaraTuMe Jy>Ke BETUKUX 3yCHIIb.

1.2.4.4 MetopoJioria Scrum

Mertoponorist Scrum Oyrna Brepmie o3BydeHa B poOoTi Xiporaka
Takeyun 11 Ixkymxipo Honaku, omy6uikoBaniit B Harvard Business Review.
Hxed CazepieHj BUKOPHCTOBYBaB If0 po0OOTy TMpH CTBOPEHHI
MeTomoorii At kopropattii Easel y 1993 porri, siky 3a aHaiori€ro i Ha3BaB
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Scrum, a Ken IllBaGep (opmaimizyBaB mporec Jisi BUKOPUCTAHHS B
1HAYCTPIi pO3pOOIEHHS TPOTPAMHOTO 3a0€3MeUeHHS.

Meta wi€i MeTtomonorii — BUSBUTH W YCYHYTH BIAXWICHHS BiJ
0a)kaHOTO pPe3yNbTaTy Ha OUIBII paHHIX eTanax po3poOJIeHHs IPOrPaMHOTO
HPOIYKTY.

Mertonosmorist SCrum BH3HAYAE:

1. IlpaBuna, 3a SKMMH MOBHHEH IJIAHYBATHUCS 1 YIPABISATHCS CIHCOK
BUMOT JI0 TIPOAYKTY, 3 METOIO JOCATHEHHS MAaKCHMAaIbHOI MPUOYTKOBOCTI
BiJI peai3oBaHOl (PyHKIIIOHATBHOCTI;

2. IlpaBuiia rianyBaHHS iTepalii 11t 3a0e3nevyeHHs] MaKCUMaIbHOT
3aIliKaBJICHOCTI KOMaH/IH B OTPUMaHHI Pe3yJIbTary;

3. OcHOBHI TmTpaBWiIa B3aEMOAIlI YYaCHHWKIB KOMaHIW IS
MaKCUMaJIbHO IIBUIKOI peakilii Ha BUHUKaO4i poOoUi cUTyalii;

4. TlpaBuna aHamizy 1 KOPHTYBaHHS IpOIeCy pO3POOJIEHHS JUIs
BJTOCKOHAJICHHS B3a€MO/Iii BCEPEINHI KOMaH/IH.

Koxny irepariro moxkaa omucatu Tak: «llmanyemo — dikcyemo —
Peanizyemo — Amnamizyemo». 3a paxyHOK (ikCyBaHHS BHMOT Ha TpOTS3i
onHi€l iTepamii Ta 3MIHM JOBXHUHH iTepallii MOKHA KepyBaTh OalaHCOM
MIDX THYYKICTIO Ta IJIAHYEMICTIO pO3POOIICHHS.

Scrum ¢QoxycyeTbcst Ha TMOCTIHHOMY BH3HAY€HHI MPIOPUTETHUX
3aB/laHb, IPYHTYIOYMCH Ha Oi3HEC IUIAX, MO0 30UIbIIYE KOPUCHICTH 1
MpuOyTKOBICTh MPOEKTY Ha WOTO paHHIX crajisx. ToMy 1o mpw iHimiamii
MPOEKTy HOro NPUOYTKOBICTh BU3HAYUTH Mai)ke HEMOKIJIHMBO, SCrum
MPOIOHYE KOHIICHTPYBATUCS Ha SIKOCTI PO3POOJICHHS 1 J0 KiHIS KOXHOI
iTepanii MaTW NPOMDKHHMH NPOIYKT, SKUH MOXXKHAa BHUKOPHCTOBYBATH.
Hamnpukian, pe3ynbratoM iteparii Moxe OyTH KapKac CauTy, sIKH MOXHA
MOKAa3aTH Ha MPE3CHTAIll.

Mertopornorist  SCrum  opieHTOBaHa Ha Te, 100 ONEpaTHBHO
MPUCTOCOBYBATUCS A0 3MiH y BHUMOTaX, IO JIO3BOJISE KOMaHII IMIBHJIKO
aJIanTyBaTH NPOJIYKT JI0 TIOTped 3aMOBHHUKA.

JleBiz Scrum — «aHami3yl Ta amanTyd». aHami3ydTe Te, IO
OTpUMAaJIY, aJanTyiTe Te, 10 BXKe PO3pOOJIEHO 10 peabHUX MOTped, a
MOTIM aHanmizyite 3HOBY. UnM MeHmie ¢popmanizmMy, TUM OUTBII THYYKO Ta
e(peKTHBHO MOXXHA TMpaIloBaTH, — 1€ OCHOBHUA TNPHUHIMUN JaHOi
METOAOJIOTII. AJle Lie He O3Havae, Mo (HOPMaJIbHUX MPOLECIB HE MTOBHHHO
Oytu 30BciM, iX Mae OyTH [dOCTaTHbO MJsi oOprasizauii e(exKTUBHOT
B3aeMoMdil 1 KepyBaHHS IHpoekToM. DopManbHa YacTHHA  SCrum
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CKJIQIAETBCSI 3 TPHOX pOJEH, TPHOX TNPAKTUK 1 TPHOX OCHOBHHX
JOKYMEHTIB.

B Scrum-mpoekTax BinAifistOTh HACTYIHI POJIL:

1. Baacuuk mpoaykry (Product Owner) — moauna, mo ¢opmyitoe
BUMOTH IIporpamictaM. 3a3BHYail BIACHUK HPOIYKTY € IPEACTABHUKOM
abo MOBIPEHOI0 OCOOOI0 3aMOBHHWKA, a JJI KOMITaHIH, IO BUITYCKAIOTh
KOpOOKOBI MPOAYKTH, BiH SBJSIE COOOI0 PHHOK, Ha SKOMY pealli3yeThCs
NPOIYKT. BracHUK mpoayKTy MOBHHEH CKIAcTH Oi3HEC IUIaH, IKUH MOKa3ye
OUiKyBaHy JOXINHICTh 1 IUIAaH PO3BHUTKY IO BHMOT, BiJICOPTOBAaHUMH 3a
Koe(iliEHTOM OKYITHOCTI IHBeCTHIlii. Buxoasuu 3 HasBHOI iH(popMaIlii,
BJIACHUK TPOJYKTY TOTYE MEPEJiK BUMOT, BiICOPTOBAaHUH 32 3HAYMMICTIO.

2. Scrum-maiictep (Scrum Master) — 3abe3nedye MakCHMaabHY
Mpane3aaTHICTh 1 MPOAYKTHUBHICTE KOMaHAM, YiTKy B3a€MOJII0 MK ycima
yYaCHHKaMHU TPOEKTy, CBO€YaCHE BUPILICHHS BCiX mpobieM, Mo
TAIBMYIOTh a00 3yNHHAIOTH POOOTYy OyAb-IKOrO WieHa KOMAaH/H,
BIITOPOJDKYE KOMAaHIY BiJ yCiX BIUTMBIB 330BHI Mia dac iTepamii Ta
3a0e3nedye MpOXOKEHHS MPOIIECY BCIX YYaCHUKIB MpoekTy. L1 nroauna
Mae OyTH OJTHAM 3 YIIEHIB KOMaHIA PO3pPOOIIEHHS 1 OpaTh y4acTh Y IPOEKTi
SK po3poOHUK. BiH BiamoBifae 3a cBo€dacHe BUPIMIEHHS MOTOYHUX
npooeM.

3. Scrum-komanaa (Scrum Team) — rpyma, IO CKIaIa€ThCS 3
IT'ATU-JIEB'ATH CAMOCTIMHUX, 1HIIIaTUBHUX TIporpaMicTiB. [lepime 3apmanHs
i€l KOMaHIAW — MOCTaBUTH pEallbHO JIOCSHKHY, MPOTHO30BaHY, IIKaBY 1
3HAYYILy MeTy 1is itepaiii. Jlpyre 3aBaaHHs — 3p0OUTH BCE JJIS TOTO, 1100
151 MeTa OyJia JOCSATHYTa Y BiJIBEICHI TEPMIiHU 1 3 3asBIICHOIO SKiCTIO. MeTa
iTeparii BBaXKa€TbCA JOCATHYTOIO TITBKM B TOMY BHIIQJKy, SIKIIO BCi
MOCTaBJICHI 3aBJlaHHS peai30BaHi, BECh KOJ| HAKMCAHWUH 3a IEBHUMHU
MPOEKTOM «cTaHmaptam KomxyBauus» (coding guidelines), mporpama
MpOTEeCTOBaHAa MOBHICTIO, a Bci 3HaiaeHi Aedektu ycyneni. IlporpamicTu
i€l KOMaHJIM TOBHHHI BMITH OIIIHIOBATH Ta IJIAHYBAaTH CBOIO poOOTY,
MpairoBaTH B KOMaH[i, IOCTIHHO aHali3yBaTH Ta IOJIIIIYBaTH SKICTh
B3aeMoii Ta po6otu. B 000B'sI3kM BCiX WieHIB SCrUM-xomaHOU BXOIHUTH
y4yacTb y BHOOpi MeTH iTepauii i BU3Ha4YeHHs pe3yibraTy poOotu. Bonm
MOBHHHI POOHUTH BCE MOXKIUBE 1 HEMOXIMBE JUJIsl JIOCSTHEHHS METH
iTepanii B pamMKax, BH3HAYEHUX NPOEKTOM, €()DEKTUBHO B3aEMOJIISTH 3
yciMa y4acHHUKaMH KOMaH/W, CAMOCTIMHO OpraHi3oByBaTH CBOIO POOOTY,
HaJ[aBaTH BJIACHUKY pOOOYNH MPOAYKT B KIHII KOXXHOTO ITHKIY.
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SCrum MicTUTh HACTYIHI JOKYMEHTH: :KypHasa mpoaykry (Product
Backlog), :xypuan cmpunty (Sprint Backlog) ta rpadik cnpunTy
(Burndown Chart).

Ha modaTky mpoexTy BIacHHK MPOAYKTY TOTYE KYPHAJ MPOAYKTY
(tabm. 1.1) — mepesdik BHMOT, BiICOPTOBAaHHWI 3a 3HAYMUMICTIO, a SCrum-
KOMaH/a JOMOBHIOE IEil KYpHAN OI[iIHKAMH BapTOCTI peai3arii BHMOT.
[epenik moBMHEH MicTUTH (YHKIIOHATBHI T TEXHIYHI BUMOTH, HEOOXiaHI
uis peamizamii nmpomykTy. HalOimpin mpiopuTeTHI 3 HHX TMOBHHHI OyTH
JIOCUTh JETanbHO TMpomucaHi, mo0 ix MoxHa Oylno oOmiHATH 1
nporecTyBaTd. [Ipo cBoeyacHOy jeTaiizallito BUMOT Ma€ J0aTH BIACHUK
MPOAYKTY 1 HaflaBaT HEOOXiAHUH 0OCsT y MOTpiOHMI Yac. Y bOMY CEeHCI
MPOTPaMiCTH € 3aMOBHUKAaMH BUMOT TSI BIIACHUKA MpoaykTy. Hamami inmmi
BUMOI' HOBI/IHHi IMOCTYIIOBO YTOYHIOBATUCA Ta I[eTaJIi?,yBaTI/ICH J0 TaKoro
* piBasg. [onoBHe, mo0 y KOMaHAM 3amkau OyB JOCTaTHIM o0csr
MiTOTOBIIEHUX /IO peai3alii BUMOT.

Tabmuug 1.1 — [puknazg xKypHaIy IpOAyKTY

Homep Omnuc BUMOTH LinHicTh Ipiopurer | BucokopiHeBa
BUMOTH Oi3Hecy oLiHKa(4acH)
(ym. on.)

FE1 [okymens Moxe 10.000 1 20
3apeecTpyBATHCS HA CAMTI

FE2 IMoxynens wmoxe BBectnm cpoi | 12.000 6 36
MepCOHAJIbHI JIaHi

FE3 IMoxynenp mMosxe 16.000 10 30

MOOAYUTH CITHICOK
JIOCTYITHUX BHPOOiB

FE4 IMokymerp MoXke KYITUTH BHPiO 100.000 20 48

FE5 Iokymenps moxe poburu momyk | 80.000 30 32
BHUPOOIB

FE6 IMoxynenp Moxe 30.000 40 66

ninnncamcr, Ha HOBUHHU

[Micns Toro sk kKOMaHAa TMij Yac cecii MiaHyBaHHs BHOpana i
3000B's13a1acs peanizyBaTi Habip BUMOT 3 XKYpHAIY MPOAYKTY, Ili BAMOTH
p030MBarOThCS HA OLTBIN APiOHI 3aBJaHHS, IO CKIAJAIOThH ACTali30BaHMN
CIIMCOK BHUMOT — 3KypPHaJ cnpuHTy (tabm. 1.2). Po30uBKa Ha 3aBIaHHS
MOBHHHA OyTH 3p00JieHa TaKUM YHWHOM, 1100 BHUKOHAHHS OJHIET 3amadi
3aiiMaio He OiabIle JIBOX MJHIB (BBaXKAEThCS, IO MEHIN JieTajbHa,
HaNpHUKIaJ, MiBIHs, PO30MBKa MPU3BOAUTH A0 OUIBII Ipy0Oi OLIHKH, HIX
MIPUAHATHA B OLIBIIIOCTI TPOEKTIB, M0 BHKOPHUCTOBYIOTH METOIOJIOTIIO
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Scrum). Po36uBKa Ha 3aBIaHHs JOMOMOXKE TaK CIUIAHYBATH iTEpAIlio, 11100
B KIHIIl HE 3aJIMIIMIOCS >KOMHOI HEBHMKOHAHOI 3aBJAaHHS 1, BIANOBIIHO,
nocsrty ii metu. Ilicns 3aBepiieHHs AeTanizalii oLliHKa )KypHAITY CIIPHHTY
MTOPIBHIOETHCS 3 TICPBUHHOIO OI[IHKOI B XXypHAII MPOMYKTY. SIKIO icHYye
3HayHa PO301KHICTh, KOMaH/a JOMOBISETHCS 3 BIIACHUKOM TIPOIYKTY TIPO
o0csr poOiT, sIKuil TOBHHEH OyTH BHKOHAHWH MPOTATOM iTeparii, i mpo Te,
SAKUi o0csr Oyne TepeHeceHO Ha HAcTylHY. MeHII BaXJHBI 1 Malo
BIUTMBAIOThH HA METY ITepallii 3aBJIaHHsT BUHOCSITHCS 3 )KypHATY CIIPHHTY.

I'padik cnpuHTy — TMOKa3ye MIOAEHHY 3MiHY 3arajJbHOro OO0CsTY
poOiT, mo 3amuimuBcs A0 3akiHueHHs itepauii. Llei rpadik mozBossie
KOMaHJi pO3pOOHMKIB POOWTH aHali3 MOTOYHOI CHUTYyalii Ta CBOEYACHO
pearyBaTH Ha BiIXHJICHHSI.

Tabmuug 1.2 — [puknay )KypHai COPUHTY

Ne Ne Omnuc BUMOTH Ipio- Bucoko- | Oninka | 3an
BU 3aza- putet piBueBa | (uac) pob
Mo | di OIliHKa (4ac)
™ (9ac)
FE Iokymenp moxe 3apeectpyBatucs | 1 20 24 19
1 Ha cailTi
TAl Po3pobutn  musaiin  inTepdeiicy 1 0
KOpHUCTyBaya
TA2 3akoayBaTn inTepeiic 1 1
Kopucrysaua
TA3 3akomyBaTn Oi3HEC JIOTIKY Ta IOHIT 3 1
TECTH
TA4 Po3pobutu cTpyKTypy 0a3u JaHuX 1 1
TA5 3akomyBaTH TaOJHIN Ta JIOTIKy 0a3u 0,5 0,5
JIaHHUX
TA6 3akoayBaTH JOCTYII 0 6a3u JaHUX 2 2
TA7 3a7l0KyMEHTYBATH KJIaCH 1 1
TA8 Hamucatn Tectn ms inTepdeiicy 2 1
KOpHUCTyBaya
TA9 Harmucatu Tectd QyHKIOHAIBHOCTI 2 1
TA10 | ABTOMaTH3yBaTH TECTH 2 2
TAl1l | 3ape3epBOBaHO Ha OIS KOIY 2 2
TA12 | 3ape3epBOoBaHO Ha BHIIPAaBICHHS 2 2
nedeKTiB
TA13 | 3ape3epBoBaHO Ha CHUIKYBaHHS 3 1 1
BJIACHUKOM IIPOJYKTY
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TAl4 | 3apesepBoBaHO HA pehaKTOPHHT 2 2

TA15 | 3apesepBoBano Ha 1 1
CaMOBJIOCKOHAJICHHSI

TA16 | 3ape3epBoBaHO Ha aHaN3 AeHEKTIB 0,5 0,5

I'padix cnpuHTy 103BOJISIE TAKOK BIACHUKY MPOAYKTY CHOCTEPITaTH
3a XOJIOM iTepallii — SKIIO 3araJibHUi 00CAT POOIT HE 3MEHIITYETHCS IO THS,
3HAYUTB, IOCH ine He Tak. [1ix gac cecii IulaHyBaHHS KOMaHIa 3HAXOUTh
1 OWiHIOE 3aBHaHHS, sIKi Tpeba BUKOHATH JAJsl YCHIIIHOTO 3aBEPLICHHS
itepanii. CyMa OIIIHOK BCiX 3aBJaHb B KypHali CIPUHTY € 3arajJbHUM
o0csroM poOoTH, KUl Tpeba BUKOHATH 3a itepariro. [licis 3aBepmeHHS
KOXXHOTO 3aBJaHHS Scrum-MancTep IepepaxoBye o0csar poOoTH, Mo
3aJMIIIIIacs, i 3a3Havae 1e Ha rpadiky cupuHTy. TibKH B TOMY BUIIAJIKY,
SKIIO MO0 3aKiHYeHHI iTepalii y JXypHall CIOPUHTY HE 3alUIIAiIoCcs
HEe3aBepIICHUX 3aBJaHb, iITEPaIlisi BBAXKAETHCSA ycmimHOW. ['padik cupuHTy
BUKOPUCTOBYETHCS SIK TOTIOMIXKHHI iIHCTPYMEHT, 11O 03BOJISIE KOPUTYBATH
po0OTy JUIs 3aBEpICHHS IiTepaiii BYACHO, 3 MPAIFOIOYMM KOJOM 1
HEOOX1AHOIO SKICTIO.

K Scrum-mpakrukam BigHOocsThes: cripunT (Sprint), ckpam (Daily
Scrum Meeting) ta nemoncTpaiiite 3aciganus (Sprint Review Meeting).

1. TligrotoBka g0 mepimoi itepamii, 3BaHoi cmpuHT (Sprint),
MOYMHAETHCS ICIS TOTO, SIK BIACHUK MPOAYKTY PO3pPOOMB KypHAJ
MPOAYKTY.

[lpu nnanyBanHi iTepamii BiIOYBa€TbCs JeTadbHE PO3POOIICHHS
ceciii uanyBanHs crpuuTy (Sprint Planning Meeting), sike mounHaeThCs 3
TOTrO, IO BJIACHHK MPOAYKTY, SCrum-komanma i Scrum-maicrep
MEPEeBIPSIIOTh TUIAaH PO3BHUTKY MPOAYKTY, IUIaH PENi3y Ta MepesiK BUMOT,
Scrum-xoMaHzaa mepeBips€ OLIHKKM BHMOT, IEPEKOHYETHCS, IO BOHHU
JOCUTH TOYHI, 1100 OYATH MPALIOBATH, BUPILIYE, IKUH 00CST poOOTH BOHA
MOJKE YCHIITHO BHKOHATH 3a CIPHUHT, IPYHTYIOUHCH Ha PO3MIpi KOMaHIH,
JOCTYIIHOMY Yaci Ta MPOAYKTHUBHOCTI. SCrUM-KOMaH 1a TOBUHHA BHOUpATH
nepur 3a NpiOPUTETOM BUMOTH 3 JKypHanmy mpoaykry. Ilicms Toro sk
Scrum-xomaHnma 3000B'SI3yEThCS peaidyBaTH oOpaHi BHMOTH, Scrum-
MaiicTep TIOYMHAE TUTAHYBAHHSA CIPUHTY. SCrum-KOMaHaa po30uBae
BUOpaHI BHMOTH Ha 3aBJaHHS, HEOOXimHI g i#oro peamizamii. Lls
AKTUBHICTh B ieajli HE MOBHMHHA 3aiiMaTh OlIbIIE YOTUPHOX TOJIWH, 1 Ti



29

pe3ymbTaToM € KypHaJa cnpuHTy. HeoOximHo, mo0 BCi yJacHHKH
KOMaHJIH B3sUTH Ha ceOe 3000B's13aHHS 3 peaizallii o0paHoi MEeTH.

2. Ilicns 3akiHYeHHs TUIAHYBAaHHS IMOYMHAETHCA iTeparis. KoxeH
neHb Scrum-maiicrep mnpoBomuTh «ckpam» (Daily Scrum Meeting) —
I'SITHAISTUXBIJIMHHOI Hapasia, MeTa KOl — TOCATTH PO3YMiHHS TOTO, IO
cralocs 3 4acy MONepeqHbOi Hapaau, CKOPUTYBaTH poOOYMi IUIaH 0
peariii cbOrOACHHS 1 MO3HAYUTH HUISXW BHUPIIICHHSA iICHYIOUMX HpoOieM.
KoskeH yqacHUK SCrum-KoMaH/IU BiIMOBIJa€ HA TPU MUTAHHS: IO sl 3pO0OUB
3 Yacy TMOIEpeIHbOTO CKpama, 10 MeHe raibMye abo 3ymuHsS€E B PoOOTI,
mo s Oyay poOMTH JO HACTymHOro ckpama? Y Il Hapaai Moxke Oparu
yuacTh OyZIb-sfika 3allikaBieHa oco0a, aje TiJbKM YYacHHKH Scrum-
KOMaH/I! MalOTh MPaBO MpHUMATH pimeHHs. [IpaBuio oOrpyHTOBaHO THM,
[0 BOHU JIaBaJId 3000B'sI3aHHS peajli3yBaTH METY iTepallii, 1 TUIbKH IIe J1a€
BIICBHEHICTL y TOMY, IO BOHa Oyne pJocsrHyta. Ha HHX JeXHTh
BIJIMTOBIaTBHICTP 32 IX BJIACHI CIIOBA, 1, AKIO XTOCHh 3 OOKY BTPYYaeThes i
MpuiiMae PIilIeHHS 32 HUX, TUM CaMHUM BiH 3HIMa€ BiIMOBIAaNbHICTH 3a
pe3yJbTaT 3 Y4aCHUKIB KOMaH/IH.

B kiHII KOXXHOrO CHPHHTY TIPOBOAWUTHCSA JAeMOHCTpauiiiHe
3acimanns (Sprint Review Meeting) TpuBamicTio He OiIbIIE YOTHPHOX
roguH. Crioyatky SCrum-komMaHja JEMOHCTPYE BIACHUKY TPOJYKTY
3p00JICHY MPOTATOM CIPHHTY POOOTY, & TOM y CBOK 4epry BeiAe L0
YacTHHY HapaJW 1 MOXe 3allpOCHUTH /IO y4YacTi BCiX 3allikaBlieHHX OciO.
BrnacHuk TpoAykTy BU3HAuae€, SIKi BUMOTH 3 JKypHAIIy CHpPUHTY Oynn
BHUKOHaHI, 1 00rOBOPIOE 3 KOMaHJIOI0 1 3aMOBHHUKAMH, SIK KpaIlle pO3CTaBUTH
NpiOpUTETH B KypHAJII MPOAYKTY A HACTYNHOI itepamii. Y apyrii
YaCTHHI MITHHTY TNPOBOAWTHCS aHAi3 MHHYJIOTO CIPHUHTY, SKHH Bene
Scrum-maiictep. SCrum-koMaHma UIyKaE BHUKOPUCTAaHI B OCTaHHBOMY
CTIPUHTI MO3WTHBHI 1 HETaTUBHI CIIOCOOM CIUIBHOI POOOTH, aHali3ye iX,
pPOOHUTH BHCHOBKH 1 NpUIIMa€e BayKJIMBI AJsl MOJAIBIIOT POOOTH PilLICHHS.
SCcrum-komaHJa TakOX BH3HAYAE NPOTPaMH, SIKIi MOXYTh TNpaIfOBaTh
Kpallle, i IIyKa€e NUISXU JUIst 30UTbIIeHHs epeKTUBHOCTI MOJJANTBIIOT pOOOTH.
IloriM mMKI 3aMHUKAa€ThCS, 1 MOYMHAETHCS IUIAHYBaHHS HACTYIHOTO
CIIPHUHTY.

Yac Mix iTepallisiMi — I1e 9ac MPUIHATTSI OCHOBOIIOJIOKHHX PillIeHb,
IO BIUIMBAIOTh HA XiJl BChOro mpoekTy. Ilig 9ac cnpuHTY HifKi 3MiHH
330BHI HE MOXyTh Oytu 3pobuseni. Ilicms Toro sk kKomaHIa pgana
3000B'I3aHHSI peali3yBaTH KypHAI CIPHHTY, BiH (DIKCyeTbCs, 1 3MIHH B
HBOMY MOXYTh OyTH 3pO0JICHI TUTEKH 3 TAKUX MPUIHH:
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— SCcrum-komaHja MpOTATOM ITepallii oTpuMaina Kpally ysBY Tpo
BUMOI'M 1 HOTpeOye IONATKOBUX 3aBAaHb AJsl YCHIIIHOI'O 3aBEPLICHHSA
iTepartii;

— 3HaiaeHi gaedektu, sKi Tpeba OOOB'SI3KOBO BHIIPABHTH IS
YCIIIIHOTO 3aBEPIICHHS iTeparii;

— Scrum-maiictep 1 SCrum-komManga MOXYTb BHPIIIUTH, IO
HEBENUKI 3MiHM, SIKi HE BIUIMBAIOTh Ha 3arajbHUN 00cAT poOiT, MOXKYTbH
OyTH peami3oBaHi B 3BSI3KY 3 BHHHUKJIOIO Vy BIIACHUKA TMPOAYKTY
HEOOX1AHICTIO.

Buxopstun 3 TOro mo >KypHaJl COPUHTY HE MOKe OyTH 3MiHEHHIt
330BHI MiJ Yac itepaiii, MoTpiOHO BHOUPATH HOTO AOBKHUHY, IPYHTYIOUNCH
Ha cTal0lapHOCTI BHMOr. SIKIIO BHMOIM CTaOUIBHI, 3MIHIOIOTHCS abo
JIOTIOBHIOIOTECSI PiIKO, TO MOXXHA BHOpaTH IIECTUTHXKHEBUH IHMKI. Y
IBOMY BHIAJAKY 3a0LIa/DKYEThCS Yac Ha TMEPEeMHKAaHHS KOMaHAW 3
aKTUBHOTO pPO3pOOJICHHA Ha IUIAHYBaHHS Ta IEMOHCTpAIiifHI MITHHTH.
SKIO BHMOI'M YacTO 3MIHIOIOTBCA 1 JIOMOBHIOIOTHCS, IOTPIOHO
BIJIIITOBXYBATHCS BiJi JBOTHXXHEBOTO IUKIY, B OYyIb-IKOMY BHIAIKY
JOBJKMHA iTeparlii — Iie BeMYrnHa eKCIIepUMEHTaIbHA.

Hepnomnixu Scrum:

1. CkiagHO TOMOTTHCS aKTHBHOI y4acTi BiJj KO)KHOTO PO3POOHHUKA i
371aroHKEHOI KOJIEKTUBHOT pOOOTH B KOMaH1;

2. CknazHO 3aIy4uTH NOCTayaJIbHUKA BUMOT JI0 aKTHBHOI ydacTi B
MPOEKTi, 3alliKaBUTH HOTO JUHAMIKOIO PO3BUTKY TMPOAYKTY, JaTu
MOJKJIUBICTh OyTH aKTUBHUM BOOJIIBAJILHUKOM 1 CIIOHCOPOM KOMaH/IH.

[IpoTe, He3BaxarOuu Ha Lie, BUKOPUCTAHHSI MeETOAOJIOTiT SCrum B
MPOEKTaX I03BOJISE:

— BUKOPUCTOBYBAaTH BeCh TEXHIUYHMHA Oarak, HaKOIMYCHUH
KOMITaHi€r0, TOMY IO TOJIOBHUH HAIpsIM METOJI0JI0Tii SCrUm HampaBieHui
Ha KepyBaHH IIPOEKTaMH 1 HE 33/1a€ HiIKUX TEXHIYHUX MPAKTHK;

— 3 BHCOKOIO SIKICTIO Ta B paMKax OIO/KETy peaizyBaTH BETUKHUIl
o0csr ¢yHKUIOHANBHOCTI Ta crenudikanii, SKi Oyin BiACYTHI HA MOMEHT
MOYaTKy MPOEKTY;

— 3a0e3MeydTH MaKCHUMalbHy Oi3HEC-I[IHHICTH  BHPOOJIEHOTO
MPOJYKTY, 3a pPaxyHOK TOTO, IO MPAKTUYHO BCi peanizoBaHi (YHKIIT
aKTHUBHO BUKOPHCTOBYIOTHCS BiJIBiyBauaMu;

— JIOCATHYTH BHCOKY CYIPOBIJHICTh KOAY (MOXIJIMBICTH BHECEHHS
3MiH 3 MiHIMQIBPHUMH TPYIOBUTPATaMH) — BapTICTh 3MiH, BHECCHHX IO
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MPOAYKTY, MPAKTHYHO €KBIBAJIEHTHA BApTOCTI PO3POOJIEHHS aHAIOTIYHIX
(GyHKIIN MPOAYKTY Ha MOYATKY MPOEKTY, Mo pifako OyBae y RUP uu MSF
MOJIEJIIX BUPOOHHILTBA, A SKAX XapaKTEpHUH EKCHOHEHTHUH picT
BapTOCTi 3MiH MO Mipi BUKOHAHHSI ITPOEKTY.

1.2.4.5 Meroanka Kanban

3 mouatky 70-x pokiB y fmnoHii, a moTiM i B iHIMMX KpaiHax HaOyma
BEJIMKOT0 TOMIMPEHHS cucTteMa «Kanbauny, o € MEeXaHi3MOM opraHizartii
0e3mepepBHOro THYYKOT0 BUPOOHMYOTO MOTOKY 1 (GYHKIIOHY€E TPAKTHYIHO
0e3 cTpaxoBux 3amaciB. TpanuiliiiHa KOHIIEIIisI OpraHi3aiii BUPOOHUIITBA,
SK BiIOMO, CHOpSMOBaHa Ha 3amo0iraHHsS MPOCTOSM Ta OpraHi3aIliio
0e3mepepBHOTrO MOTOKY 3 O0OB'S3KOBUM CTBOPECHHSIM CTPaxOBOTO 3aracy.
SnoHChKAa KOHIIETIiSA IPYHTYETbCA Ha TMPAKTUYHO IIOBHIM BiIMOBI Bix
CTpaxOBHX 3amaciB. bimpmme Toro, MeHekepH HABMHUCHE JarOTh
pOOITHHKaM 3MOTY TOBHICTIO BUMIPOOYBaTH Ha co0i HACHiIKK MPOCTOiB. B
pe3ysibTaTi BeCh MEPCOHAN MOCTIMHO 3alHATUIH BHUSBICHHSIM MPHUUKH 3001B
Yy BUPOOHHIITBI Ta IMONIYKOM MUISAXIB IMiJBUIIEHHS HAMIMHOCTI Ta 3amacy
MIITHOCTI CHCTeMH YympaBiiHHS. [licisi BUSIBICHHsS Ta YCYHEHHS MPUYHH
MPOCTOIB  KEPIBHUKK IIe Oulbllle CKOPOYYIOTh CTPaxOBUH 3armac,
MOPOJKYIOUH I0IATKOBI 3yCHJUIA 3 MOKPAIIEHHs OpraHi3auii BUpOOHUITBA
3 00Ky BChOTO mepcoHany. B ymoBax cucremu «Kaubawn», Ha BiqMiHY Bif
TPaJULIAHOTO IiX0Ay, BUPOOHUK HE Ma€ 3aBEPIICHOrO IUIaHy W rpadika
BUPOOHHMITBA, a JKOPCTKO TIOB'SI3aHMK KOHKPETHUM  3aMOBJICHHSM
cnokuBavya. BiH He B3araji omnTuMizye CBOIO poOOOTYy, a B Mekax
3amoBlieHHA. KoHKpeTHOTO rpadika poOOTH Ha JeKajly, MiCsIlb BiH HE Mae.
KokeH 3aifHATHI y TEXHOJOTIYHOMY JIAHIIOTY POOITHUK 3HA€E, 10 BiH
BUPOOJSITUME TPOAYKLIIO TUIBKA TOIi, KOMM Kapta «Kaubam» 3 Horo
MPOAYKIII BiAKpIIUIeHa BiJ KOHTEHHepa Ha CKJIaji, TOOTO KOJIHM HPOIYKIis
(hakTUIHO HaJIAIIIA Ha HACTYIHY CTaIiio 00poOKwH.
Konkpernuii rpadix HOCHIZOBHOCTI Mpali OAEPKYIOTh JiHIi KiHLEBOTO
CKJIaJjaHHS, BOHM PO3KPYUyIOTh KIyOOK iH(opMamii y 3BOpPOTHOMY
HanpsMi. [HIMu croBaMu, Tpadiki BUPOOHUIITBA HE TIEPErysIIAloThCs, a
TIIBKH (POPMYIOTBCS PYXOM KapToK «Kanbamy», TOMY IO 3HATTS KapTH
Bimbopy mpoxaykuii, rpadika BuroToBieHHs ii ¢QakTuuHO HE OyIO.
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BupoOuunTBO mocTiliHO iepeOyBae B cTaHi HaIOYJOBH, BiIOYBAETHCS HOTO
CUCTEMHE HaCTPOIOBAHHS ITiJ] 3MiHU PUHKOBOI KOH'TOHKTYPH.

Metoarka po3poOku mporpamHoro 3abesneueHHs Kawnban Oyna
BBEJICHA y MpakTu4He BUKopucTaHHa JeBimom AnnmepcerHom y 2007 pori.
Barato 3 mux MpakTHK Ta MiJXOMIIB BUKOPHCTOBYBamucs pizHumu Agile
KOMaHaMH, TIepII HiX OyJTi OMUCaHi SIK €UHE IIijIe.

HoBoBBeneHHs mossirany B TOMy IO ,0yJ10 BBEACHO 3aBIaHHA "B
mporieci”. Le pobumocs i panimre inmuvu Agile-komangamu, ane 8 Kanban
icHye BCIM BiJoMe OOMEXEHHS Ha KiTbKICTh pOOOYNX 3aBIaHb, SKi MOXKYTh
BUKOHYBaTuCsi B oAuH 4ac. Lls Mexa 3a3BHuail TOCHTh HHU3bKA — JIMIT
MPUOIM3HO AOPIBHIOE YUCITY PO3POOHUKIB B KOMaH/Ii a00 TPOXH MEHIIIHH.

OcHoBHI TTonokeHHs1 KanOax HACTYIIHI:

1. Bisyasmi3alisi HOTOKY pOOiT:

1.1 Po36utTs poOOTH Ha YaCTHUHHM, KOKHA YACTHHA BUIUCYETHCS
Ha KapTKy 1 IPUKPITUTIOETHCS 10 CTiHU;

1.2 Po30utTs yCiX 3aBIaHb Ha CTOBITYMKH IS PO3MIJICHHS IO
CTaJisiM PO3pOOKH;

2. Obmexenns HesaBepuieHoi poboru (H3P) (work-in-progress)
BU3HAYAETHCA MOXKIMBA KIUIBKICTh HE3aBEPIICHWX MYHKTIB Ha KOXKHIN
cTajii podoYoro nporecy

3. BumiproBaHHs yacy BukoHaHHs 3aBnanus (lead time) (cepenHboi
TPUBAJIOCTI dYacy /ISl 3aBEPIICHHS OJHOTO IIyHKTY, IHOAI 3BaHy
"oneparuBauM gacom" (Cycle time)), onrumizariis mporecy, mob 3BeCTH
Yac BUKOHAHHS 3aBJaHHS JI0 MiHIMYMy 1 3pOOMTH HOTO HACTLIBKH
MPOTHO30BaHUM, HACKUJIBKH 1€ MOXKJIHBO.

Kanban — ue He KOHKpETHHIl HpoOIeC, a CHCTeMa IiHHOCTei. Moro
MOJKHA OTMCATH OJIHIEI0 MPOCTOI0 (ppa3oro — «3MEHIICHHS! BUKOHYETHCS B
MEBHUH MOMEHT poOoTu (wWork in progress)».

Pizanig mixx Kanban 1 Scrum:

— B Kanban nemae talimOOKCOB (Hi Ha 3aBJIaHHS, Hi Ha CIIPUHTH);

— B Kanban 3aBganus OiabIe i iX MEHIIIE;

— B Kanb6an ouinku TepMiHIB Ha 3a/ady OMIIOHAJIbHI a00 B3arai
X HeMae;

— B Kawban «mBuakicth poOOTH KOMaHIW» BIACYTHIH i
BBKAETHCS TIJIBKU CEPENIHIN Yac Ha MOBHY Peasti3allilo 3aBIaHHs.

Komanga mns pobotn BuxopuctoBye Kanban-nomky. Hanpukian,
BOHA MOJKE BUTJISAATH TaK (CTOBIIII 3J1iBa HAIIPABO):
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Hini mpoekry. Cromu MOXHa TOMICTHTH BHCOKOPIBHEBI IIiJIi
IIPOCKTY.

Yepra 3aBaanb. TyT 30epiraioTbCsi 3aBAaHHS, SIKi TOTOBI 10 TOTO,
mo6 modaTH iX BUKOHYBAaTH. 3aBXKIU AJISl BUKOHAHHA OepeThbcs 3BEPXY,
camMa TmpiopUTeTHa 3aaada 1 I KapTKa MNEpeMIIIyeTbcs B HACTYITHHH
CTOBIICLIb.

OmnpamwBanns au3aiiny. lleii ta iHmi croBoii 1m0 «3aKiHYCHO»
MOXYTh 3MIHIOBATHCS, TOMY II[0 CcaM€ KOMaHa BHPIIIYE, SIKi KPOKHU
MIPOXOUTH 3aBJIaHHS 10 CTaHy «3akiHdeHo». Hanmpukiaz, B IbOMy CTOBIII
MOXKYTh MIepeOyBaTH 3aBIaHHs, )i SKUX JU3aiH KOy a0o0 iHTepdeiicy e
He sicHui 1 obroBoproerbesi. Komm oOroBopeHHs 3akiHYeHi, 3aBIaHHS
MIEPECYBAETHCS B HACTYITHUN CTOBIICLIb.

Po3pobka. TyT 3aBnanHs nepedyBae A0 THX Mip, TIOKKA PO3pOOKa He
3aBepmieHa. [licis 3aBeplIeHHST BOHA TIEPECYBA€ThCS B HACTYITHHN
cToBmenb. AGO, SKIO apXiTeKTypa He BipHa a00 HE TOYHA — 3aBJaHHSI
MO>KHA [TOBEPHYTH B IIOIEPEIHIll CTOBIIECL.

TectyBanHs. Y 1IbOMY CTOBIII 3aBAaHHS 3HAXOJIUTHCS, TIOKH BOHO
TECTYEThCS. SIKIIO 3HAWIEH] MOMIIIKHA — TTOBepTaeThesl B Po3poOky. Skmio
Hi — IIepeCcyBaeThCA Jalli.

HennoiiMenT. VY BCIX MPOEKTIB pi3HE MOHATTA JIETUIOMMEHT,
HATIPUKIIAJ], BUKJIACTH HOBY BEpCil0 MPOAYKTY Ha cepBep a00 MOMiCTUTH
KOJ B PEMO3UTOPIiil.

3akinveno. Crou CTiKep MOTpPAIUISE JHIIE TOMAI, KOJU BCi pOOOTH
10 3aBJIAHHIO 3aKiHYEH] [TOBHICTIO.

B Oyap-skiit poOOTI TparsroThCS TEPMiHOBI 3aBnaHHs. J[ms Takmx
MOXKHa BHIUIMTH crienianpHe wicue (Hampukinan «lIpuckoputm»). B
IIpuckopuTn MOXHA TOMICTHTH OJMH PSIOK JIO 3aBIaHHA 1 KOMaHJa
MOBHHHA MMOYaTH i BUKOHYBaTH HETaHHO i 3aBEPUIMTH SIKOMOTA IIBUIIE.
V rakiii 4yep3i Moxke OyTH TUIBKM OJIHA Taka 3ajada, SIKIIO 3'SBJISETHCS IIe
OJTHa — BOHA MOBHMHHA OyTH f01aHa B «Uepra 3aBi1aHby.

Ilin KOXKHUM CTOBIIIEM BKa3ylOThCs LUDPH, SKI IO3HAYAIOTh
KUTBKICTh 3aBJaHb, sIKI MOXYTh OyTH OJHOYAacHO B IMX cToBmIIX. Ludpu
niaOMpaIOThC EKCIEPUMEHTANBHO, ajle BBAYKAETHCS, LIO0 BOHU IMOBHHHI
3aJIe)KaTH BiJl YUCIIa PO3POOHMKIB B KOMaH/II.

Hanpuxman, skmo € 8 mporpamicTiB B KOMaHIi, TO B PAOOK
«Po3pobka» moxna nomictutu uudpy 4. Lle o3Hauae, Mo OgHOYACHO
porpamicTé OyIyTh pOOWTH HEe Ounble 4-X 3aBHaHb, a 3HAYUTH Y HUX
Oyme OaraTto TpWYMH [UIS CIUIKYBaHHA Ta OOMIHY IOCBimOM. SIKIo
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MMOCTaBUTH TyAH IUdpy 2, TO § MPOrpaMicCTiB, IO 3aiMalOTHCA JBOMA
3aBJaHHSAMH, MOXKYTb IIPOCTOIOBATH a00 BTpavaTH 3aHAATO 0arato yacy Ha
00roBOpeHHsX. SIKIIO MOCTaBUTH 8, TO KOXKEH Oyae 3aliMaTHCS CBOIM
3aBJaHHAM 1 JesKi 3aBAaHHs OyAyTh 3aTPUMYBATHCS Ha JIOIII HAJIOBTO, a
TOJIOBHE 3aBAaHHs KanOan — 1€ 3MEHIIEHHs 4acy NIPOXOAKCHHS 3aBIaHHSA
BiJl IOYATKY J0 CTaJlii TOTOBHOCTI.

BukopucTaHHS TOIIKY Ja€ Taki nepeBar:

1. 3MeHIIeHHA 4YKClia MapajeabHO BUKOHYBAaHMX 3aBJaHb CUIIBHO
3MEHIIly€ 4ac BUKOHAHHS KOKHOI OKpeMmoi 3azadi, 3a PaxyHOK TOTO, 1110
HEMae HEOOXiMHOCTI MepeMUKaTH KOHTEKCT MK  3aBJaHHSMH,
BiJICTEeXKYBaTH Pi3Hi CyTHOCTI, TUTAHYBATH iX 1 T.JI.

2. Jlerko mobaumtn mpoOmemu. Hampukman, sSKmo Tectepu He
CTPaBIISIIOTHCS 3 TECTYBAaHHSM, TO BOHH AY)KE€ CKOPO 3allOBHSATH BECh CBil
CTOBIENb 1 MPOTPaMICTH, SIKi 3aKiHYMJIM HOBY 3a/ady, BKE HE 3MOXYTh
MEepPEeMIiCTUTH i1 B CTOBIENb TECTyBaHHs], TOMY IO BiH 3amoBHeHHWH. Jls
BUPIIICHHS i€l TpoOIeMu, HAIPUKIIAA, MPOrPaMiCTH MOXKYTh JOTOMOTTH
TecTepaM 3aBEpIIUTH OJHY 13 3aBJaHb TECTyBaHHSA 1 TUIBKA TOJi
NepecyHyTH HOBE 3aBIaHHS Ha 3BiUIbHEHE Micie. Lle 103BOIUTh BUKOHATH
o0u/1Ba 3aBAAHHS MIBHUIIIIE.

3. MoxHa OOYMCIMTH 4Yac Ha BUKOHAHHS YCEPEIHECHOI 3ajadi.
MoxHa MMO3Ha4YaTH Ha KapTIi JaTy, KOJM BOHA TOTpanuia B YEpry
3aBJlaHb, MOTIM J1aTy, KOJU 11 B3sUIM B POOOTY 1 JaTy, KOJH 11 3aBEPIINIIN.
3a muM TphOM TOuKaM s Xxoda O 10 3aBgaHh MOXHA IOpaxyBaTH
Cepe/iHi 4ac OYiKyBaHHS B 4Yepry 3aBjiaHb i CepelHiil 4ac BHKOHAHHS
3aBJaHHS.

[TincymoBytoun, nepeBaru Kanban nonsraiots y ToMy, LIO:

1. Jlerko BM3HAYAIOTHCS IPOOJIEMHI 00JIACTI;

2. 3pocTae MPOIYyKTHUBHICTH POOOTH 3a paXxyHOK TOTO, IO YJICHH
KOMaHO{ TEXMIATPUMKH CAaMOCTIMHO Oprafi3yloTb CBOIO pPoOOTY,
BUKOPUCTOBYIOUM KaHOAH-JIONIKY, & MEHEDKED JIMIIE CIPSIMOBYE 3YCHILIS
Ha NpUOpiTE3aIlito BEJIMKHX MIPOEKTIB i BUPIIICHHS
BUHHUKAIOUUX MPOOIEM.

Henounixu Kaubaw:

1. 31 3menmendassM H3P 3'4BiustioTbesd OOMEKEHHS — U191 MEHII
MPIOPUTETHUX TIPOCKTIB HE BHCTA4Ya€ PECYpCiB, IO MPH3BOIUTH 10
CKOPOYEHHS KUTHKOCTI MTPOEKTIB HA KOMaH/Y.
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2. Kanban waxiamac MeHme oOMeXKeHb, HDK SCrum, To0To
KEepIBHHUIITBO OTPHMY€E OiNIbIIIe TapaMeTpiB A HamamTyBaHHS. Lle Moxe
OyTH SIK HEJIOJIIKOM, TaK 1 IIEPEeBaror0, 3aJIeXKHO BiJI CUTYyaIlil.

3. Kanban — e mie OUIbIN «THYYKa» METOAOJOTIs, Hixk Scrum i XP,
TOMY BOHA HeE Tijilijilc KOMaHIaM Ta MPOEKTaM, HE TOTOBUM JIO0 THYYKOI
poboTH.

1.3 lIpakTuyHi 3aBIaHHA

3asoannsa 1. Bu menemxep npoekty «Cucrema iHTepHET-OaHKIHTY».
OO6epiTs MOmENs pO3POOKH, HAMOIMBII BiAMOBIAHY mOTpebaM BamIoro
mpoekty. OOTpyHTYyiiTe CBiii BUOIp.

3asoanns 2. Bu menemxep npoekty «Cumymsatop BoaiHHs». [Ipomec
Busnaute ocHOBHI (ha3u po3pobieHHs BinnoBigHo 10 MSF.

3asoannsn 3. Bu meHemxep mpoekty «l'pa-ctpareris». Posmummitsh
wtad ¢a3 i qucnumtid XKL mpoekty 3rimao RUP.

3a60anns 4. Bu kepiBHHUK mpoekty «Cucrema KepyBaHHS
NpoeKTaMM OH-JAH». HaBemiTh mpomec TecTyBaHHS CUCTEMH 3
BUKOpUCTaHHSIM KaHOaH-1omKy.

1.4 KoHTpobHi 3anIMTaHHSA

1. Poskpuiite MOHATTS >XUTTEBUH nuki. [lepepaxyiite MOKIHBI
eTary po3poO0KHU MPOEKTY.

2. Slxi MpUHIOWOHN CKJIaJal0Th OCHOBY TEXHOJOTIYHHMX IPOIECIB B
crangaptax 1SO 9000:2000 ra I1SO 15504-2-2009?

3. SIxi OCHOBHI LiMi YNOPSIKYBaHHS, PETJIaMEHTYBaHHS MPOLECIB Ta
3acTOCYBaHHs cTaHnapTiB y /KL 1137

4. TopiBHsiTe MOJEIN JXKUTTEBOIO IUKIY TNPOTPAMHHX CHCTEM B
RUP ta MFC.

5. [opiBHusiiTe komanau s RUP ta Scrum.

6. HaBenits nmpukian Bukopuctanus mojaein KanOan s komnasii 3
TECTYBaHHS IPOTPaMHOTO 3a0e3MeYeHHs.
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7. SIxi ocHOBHI Hemomiku BukoprcTtanus RUP pobisate HemominpHIM
HOT0 BUKOPHCTAHHS B HEBEIMKUX IMPOCKTHUX KOMAHIAX.

8. B yoMy 0coOIMBICTB JKUTTEBOTO LIUKITY MTPOEKTY B XP?

9. JlaiiTe omuc mpolecy IUIaHyBaHHS omepallii B SCrum mpoeKTax.

1.5 JlirepaTtypa 10 po3aity

XKurresnit mwmkn  I13: [100-101],[114]; ™ozenmi mporpaMHHX
npoekris: [48],[55],[58],[60], [67], [116].
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2 OPTAHI3ALIA 3ABE3ITIEYEHHSA AKOCTI TA
CEPTUDIKALIIA IPOT'PAMHHUX IMPOAYKTIB

2.1 O8’ekT, mpo1ec Ta CHCTeMa KepyBaHHS AKICTIO MPOrpaMHUX CHCTEM

TepMiH SKICTh MOXKIIHBO PO3TIISIATH 3 PI3HUX TTOTIISIIB:

— 3 eKOHOMIYHUX TPaKTyBaHb AKiCMb — II¢ 33JOBOJICHHS O4iKyBaHb
CHOXKMBAYa 3a I[iHY, SKY BiH MOXe c00i JO3BOJHTH, KOJH B HHOTO BUHHKAE
notpeba, a BUCOKA SIKICTh — Il TICPEBHIICHHS OYiKyBaHb CIIOKMBada 3a
HWKYY IiHY, HI)XK BiH IPHUITYCKAE;

— ISO Bu3Hauwae skicmb SK CYKYyNHICTh BJIACTHUBOCTEH i
XapaKTepUCTUK TPOAYKTY, SKI HAJalOTh HOMY 3IaTHICTH 33/J0BOJIEHITH
00yMOBIICHI 4H TiepeidauyBaHi moTpeou;

— |EEE Bu3Hauae skicmb sSK CTyIiHb, B SKii TPOAYKT BOJIOJIIE
HEOOX1HOI0 KOMOIHAIIIEI0 BIACTUBOCTEM.

ITix xepyBanusm sikictio SQM (Software Quality Management)
PO3YMIIOTh CYKYITHICTh OpTraHi3allifHOi CTPYKTYpH Ta BiJIOBiTadbHIX
0ci0, a TakoX TpOIEeIyp, MPOILECIB 1 pecypciB s IJIaHYBaHHS Ta
KEepyBaHHS JTOCSTHEHHSM SKOCTI MPOrpaMHUX TpoaykTiB. SQM 0Ga3yerncs
Ha 3aCTOCYBaHHI CTaHAAPTHUX MOJOXKEHb 13 3abe3medeHHs sxocTi (35)
nporpamuunx cuctem SQA (Software Quality Assurance).

lonoBHI TepMiHM KepyBaHHS SKICTIO:

— pieens aKocmi 6upody — 1€ BITHOCHA OIHKA SIKOCTi, 3aCHOBAaHA
Ha TIOPiBHSHHI CYKYITHOCTI XapaKTepPUCTUK BUPOOa, BITHOCHO 10 0a30BOTO;

— eaacmugicmb — 1€ 00'€KTHBHA 3/IaTHICTh HPOMAYKII, sKa MOXE
BUSIBJISATUCS TIPH 1i CTBOPEHHI, EKCILTyaTaIlii Ta CIIOXKHBaHHi;

— Oeghekm — 1l TICBHA HEBIAMOBIAHICTH NPOAYKII BUMOram,
BCTaHOBJICHUM HOPMATUBHO-TEXHIYHOIO JIOKYMEHTAIII€I0;

— Opax — ue aedexkTHa OAMHUL MPOAYKLii, TOOTO MPOAYKLIs, IO
Mae xo4a 0 ouH nedeKT.

Merta mponecy 35 mosnsirae B rapaHTyBaHHI TOTO, IO MPOJAYKTH Ta
MPOLIECH Y3rOJDKYIOTBCS 3 BHMOTaMH, BiJIOBIIHUM ILIAHOM 1 MiCTUTh
HACTYITHI BUAM JiSUTBHOCTI:

1) BOpoBa/KEHHS CTAaHAAPTIB 1 BIAMOBIAHUX NpOLUEAYpP PO3pOOICHHS
MPOTPaMHUX CHCTEM Ha BCIX €Tamax XUTTEBOTO IUKITY;
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2) oIiHIOBaHHS TOTPUMAHHS IIUX CTAHAAPTIB 1 MPOLIEAYD.

J10 OCHOBHUX BHIB MisUTGHOCTI 3 TaAPaHTIi SKOCTI BITHOCSATHCS:

1) mepeBipka HeCynepeyHOCTi Ta BUKOHAHHS IIJIaHY;

2) MOrOJKEHHsI MPOMDKHUX MPOTPaMHUX MPOLYKTIB 3 TJIAHOBUMH
MOKa3HUKAMU;

3) mepeBipka BUTOTOBIIEHUX MPOAYKTIB 3aJaHIM BUMOTaM;

4) aHami3 MpPOMIKHUX MPOIIECiB Ha BiAMOBIAHICTH JOTOBOPY 1 MJaHy;

5) y3ro/uKeHHS i3 3aMOBHHKOM CEPENOBHINA Ta METOAIB OOpOOKH
MPOYKTIB;

6) mepeBipka MPUUHATHX METPHK, MPOIECIB, MPOAYKTIB BiAMOBIIHO
710 3aTBEPKEHUX CTAaHJAPTOM 1 MpoLelypaMy BUMipamH.

Mema npouecy Kepysanns AKICMI0 — MOHITOPUHT SIKOCTI ISt
rapaHrii TOro, Mo NpoAyKT Oy/e BiINOBiJaTH BUMOTaM CIIOKHBAya.

Lleit npouec cknagaeTbes 3:

1) BU3HA4YEHHS KiTbKICHHX BJIACTHBOCTEH SKOCTI, 3aCHOBAaHHMX Ha
BUSBIIEHUX 1 IepeadadeHnx moTpedax KOprucTyBaya;

2) KepyBaHHS pealizalli€lo IMOCTaBICHUX MiJeH A JOCATHEHHS
SIKOCTI;

3) BCTAaHOBJICHHS METH JIJIs JOCATHEHHS HEOOX1THOI SIKOCTI.

OCHOBHI TOJIO)KEHHS SIKOCTI 31 CTBOPEHHS SIKICHOTO MPOAYKTY
BULISIOTH JIBa MpOoIecy 3a0e3MeveHHs SKOCTi:

1) miaTBep/DKEHHS SIKOCTI MPOrPaMHHUX CHCTEM SK pe3yJIbTaTy
MEBHOI JIiSUIBHOCTI HA KOXHOMY €Tarl YXHUTTEBOTO IUKIY 3 IMEPEBIPKOIO
BIJIMOBIJIHOCTI CHUCTEMH CTaHJapTaM 1 NpOIeaypaM, OpPIEHTOBAaHUX Ha
JOCSITHEHHS TKOCTI;

2) 1imkeHepis sKocTi sk mnpomec HanmanHs [I3 BractuBOCTEM
(YHKIIOHATIBHOCTI, HAJIMHOCTI, CYNpPOBOAY Ta IHIINX XapaKTEPHUCTHK
SIKOCTI.

[Iporecu nocsirHeHHS SIKOCTI IPU3HAYEH] JTsT:

1) xepyBaHHsI PO3pOOJCHHSAM Ta 3a0€3IEUCHHS TapaHTil BiAMOBITHO
JI0 3a3HAYEHUX CTAH/APTIB 1 MPOIEeayp;

2) KepyBaHHS KOH(}Irypami€lo pH3UKIB TMPOEKTY BiAMOBIZHO [0
CTaHJIAPTIB 1 IPOLEAYD;

3) KOHTPOJIb 0a30BOT BepCil MPOrpaMHOI CUCTEMH Ta peai30BaHHX B
Hill XapaKTEepUCTUK SKOCTI.

J1st BUKOHAHHA 3a3HAUYEHUX MPOLECIB BUKOHYIOTHCS HACTYIIHI i

1) ouiHrOBaHHS CTaHIAPTIB 1 TpoUEAyp, SAKi BHUKOHYIOTBCA IIPH
po3po0IIi Iporpamu;
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2) peamizallisi KepyBaHHsS PO3pPOOJCHHSIM 1 3a0e3MeUeHHs] TapaHTii
sikocTi [13, a Takok MPOeKTHOT TOKyMEeHTAITIl;

3) KOHTPOJIb IPOBEICHHS (YOPMATBHUX 1HCIICKITIl;

4) anami3 i KOHTPOJIb MPOBEACHHS MPUHMATBHOTO TECTYBaHHSI.

Jua opramizanmii, mo 3aiiMaeThCcsl KEPyBaHHSAM SKOCTI, 1H)KEHepis
SIKOCTI TIOBUHHA TATPUMYBATHUCS CUCTEMOIO MIATPUMKH SKOCTi. [HxKeHepis
SIKOCT1 MICTUTH Ha0ip METOIB i 3aXO[iB, 3a JOMOMOIOI0 SIKUX MPOTrpamHi
MIPOAYKTH NEPEBIPSAIOTHCS HA BAKOHAHHSA BUMOT SIKOCTI.

Cucmema akocmi — 1ie Hablp opraHizallifHUX CTPYKTYp, METOIUK,
3aX0/1iB, IPOIIECIB 1 PECYpPCIB IS 3MiHCHEHHS KEPYBaHHS SKICTIO.

s 3abe3nedeHHs HeoOXigHOro piBHA skocTi 13 3acTOCOBYIOTHCS
JIBA TIIXOIH.

VY mepmioMy migxoni, Opi€EHTOBAHOMY Ha MPOAYKT, OI[iHKAa SKOCTI
MPOBOAMTHCSA Michs  BumpoOyBaHb. lled miaXif TIpPyHTYETbCS Ha
MIPUITYIIEHH], M0 YUM OUTbIIe BHSBICHO Ta YCYHYTO IOMWJIOK MpH
BHIIPOOYBaHHI, THM BHUIIA AKICTb.

[lpu iHmIOMY mWiIXOAi, OPIEHTOBAaHOMY Ha TIPOLIEC CTBOPEHHS
MIPOAYKTY, TepeadavdaroThcd Ta BXKMBAIOTHCSA 3aXOIW MIOJO 3amo0iraHus,
BUIIEPE/KEHHS, BUSBICHHS Ta YCYHEHHS IIOMHWJIOK, IIOYMHAIOYU 3
MOYaTKOBOTO €TaIly XUTTEBOTO MUKIY BiAMOBIIHO J0 IJIAaHY Ta MPOLEAYP
3a0e3MeUeHHS IKOCTI pO3pO0IIIOBaHOI CHCTEMH.

Icropito po3BUTKY cHCTEM KEepyBaHHS SKICTIO HaBEICHO Yy
IonaTKy A.

Ilhanysanna akocmi sBISE COOOI0 MisTIBHICTB, CHPSIMOBAaHY Ha
BHU3HAYEHHSI [iJIEH 1 BUMOT SKOCTI, KJIaCH(IKaIlilo Ta OIIHKY SKOCTI.

OmnepaTtuBHE KepyBaHHS MICTUTh METOAM Ta BUAU IisUIBHOCTI
OMEPAaTUBHOTO  XapakTepy Uil MOTOYHOTO KEpyBaHHS  IPOILIECOM
MPOEKTYBAaHHS Ta YCYHEHHS MPHYMH TIOraHoro abo He3aJ0BUILHOTO
(YHKLIOHYBaHHS IPOIPAMHOT CUCTEMHU.

3abe3neueHHs SKOCTI TMOJSITa€ Y BUKOHAHHI 1 TIepeBipIli TOro, o
00'eKT pO3pO0JICHHS! BUKOHYE 3a3HaU€HI BUMOTH SIKICHO.

Llini 3ab6e3neuennsn akocmi OyBalOTh BHYTPILIHI Ta 3O0BHILIHI.
BHyTpimHi cipsMoBaHI Ha CTBOPEHHS BIIEBHEHOCTI KEPiBHHKA MPOEKTY B
TOMY, IO SIKICTh 3a0€31eUy€EThCs. 30BHIIITHI — HA CTBOPEHHSI BIIEBHEHOCTI y
KOPHCTYBaua, 110 HEOOXiIHY SKICTh JOCATHYTO i oTpuMaHo skicue 113.

CyuacHna innyctpis I13 xapakrepusyeTbes Ay)Ke BUCOKUM CTYIIEHEM
KOHKypeHttii. s ycminmaoi poOoTH Ha BOMY PHUHKY KOMITIAHis TTOBHHHA
pO3pO0JIATH, BIPOBAKYBATH 1 CYIPOBOKYBATH IIPOTpaMHE 3a0e3MeUCHHS
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MIBUIKO, B CTPOK 1 3 3aM0BUIbHOIO fAKicTI0. Tomy Oararo kKommaHiif
BKJIAJIAIOTh TPOIIi B TIOJIMIIEHHS AKOCTI MPOILIECY, MaM'ITAl04H TIPo Te, 10
Take BKJIAACHHS Tpoumeld OOOB'SI3KOBO OKYMAa€TbCSI — BUBUCHHS
3aJJOKYMCHTOBaHUX BHIAAKIB TMOJIMIIEHHs mpoueciB po3pobienns [13
MOKA3ye, 10 B YCIHINTHUX BUMAIKAX CIIOCTEPITA€THCS ICTOTHE MOJIMIIEHHS
MPOIYKTHBHOCTI Ta SKOCTI 3 CEpelHIM piBHEM ITOBEPHEHHS BKIIAICHb Bif
5:1 no 8:1.

2.2 CranaapTtu 1Jisl cucTeM KepyBaHHs sikicTio 13

IcHYIOTH AecsTKu pi3HHX MAXOIIB A0 3a0e3nedeHHs skocTi 113, 1y
BCIX € CBOI mepeBaru Ta HEMOJiKH. Po3risHeMO HalOUIBII MOMMpPEHi Ta
BUKOPHUCTOBYEMI cTaHAapTH, Taki sk ISO 9001, CMM (Capability Maturity
Model) i SPICE (ISO / IEC 15504).

IcHyroTh 1 iHII HOCWTH PO3BHHEHI CTAaHAAPTH, Taki, sk Bootstrap,
O6arato B uoMy cxoxuit 3 cranmapramu CMM i SPICE, Trillium,
OpIEHTOBaHUI Ha PO3POOKY MPOJYKTIB B oOmacTi TenekoMmyHikariii, 1SO
12207, Ta iHmi.

2.2.1 Micxknapoanmnii craagapt ISO 9001

OnHiero 3 mepmux craHgapTiB  gkocti craB  cranmapt 1SO
(International Standard Organization — MixuapoaHoi oprasizarii 3i
crangaptuzaiii) cepii 9000, nepia Bepcist sikoro Oyna BumymieHa B 1987
pomi. 3 Tux mip ceprudikaru I1SO cepii 9000 30epiraroTh HE3IMIHHY
MOMYJISIPHICTD 1 BU3HAIOTHCS B YCHOMY CBITI.

Hnst mponecy po3poOJeHHsT MporpaM BHKOPHCTOBYETHCS CTaHAAPT
ISO 9001, mro nependavyae MpoeKTyBaHHS B mpoiieci BUpoOHuUITBa. Cif
3a3HAYNTH, 10 JAHUH CTaHAAPT Ba)KKO BUKOPHCTOBYBATH Oe3MOCEpEIHBO
OpU KepyBaHHI fAKICTIO PO3pOOJEHHS HporpamHOro 3abe3neveHHs,
OCKUJIBKH CIIOYATKY BiH OPIEHTOBAHMI HA PO3POOKY MPOMHMCIOBHX BUPOOIB.
CremianbHo aiisi  3a0€3ME4eHHs] TPOIECiB  PO3POOJICHHST MPOrpaMHUX
cucreM opranizauiero 1SO pozpobneno mociOHuk 1SO 9000-3, saxwuit
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dopmymoe Bumoru Mogeni sikocti 1ISO 9001 mo opranizamii mporecy
PpO3pO0JICHHS IPOrPAMHOTO 3a0€3IeUeHHS.

TakuM wmMHOM, IUIS OLIHIOBAaHHS SKOCTI MPOIECY PO3pPOOICHHS Y
BJacHiId opraHizaumii abo B opraHizamii MiAPAJHUKIB ~ MOXYTb
BUKOpPUCTOBYBaTHcs BuMOTH KepiHunTBa ISO 9000-3. B nanmii yac
BUKOPUCTOBYEThCs Bepceist cranaapry 2008 poky, sKHi MICTUTh KpHUTEpii
IUIs He3aJIeKHOi cepTudikaii cucTeMH KepyBaHHS SKICTIO, JA03BOJISIOUN
MPOJIEMOHCTPYBATH  30BHIIIHIM  3aIliKaBIeHHAM CTOPOHAM  TapaHTil
MiHiMi3aIii pU3HKiB.

Cranmapt I1SO 9001:2008 Oy npwuitaatuii  MixHapoIHOIO
opranizariieto 3i crangaptuzanii 14 mucronana 2008.

ISO 9001 cnpsMoBaHMII Ha 3aCTOCYBaHHS «IIPOIECHOTO ITiTXOMY»
pH po3poOIli, BIPOBAIKEHHI Ta MOJIMIIECHHI Pe3yJIbTaTUBHOCTI CHCTEMHU
KEepyBaHHS SKICTIO JUJIS MiJBUIICHHS 3aJ0BOJICHOCTI CIIOXKHBAYIB IUITXOM
BUKOHAHHS TXHIX BHMOT.

B Yxkpaini Hakazom [lepxcrnoxuBcrangapty Ykpainu Bix 22.06.2009
No 225 3arBepmxkeHo HarlioHanbHuit cranaapt JCTY ISO 9001:2009
«Cucremu KepyBaHHs sikicTio. Bumorm» (ISO 9001:2008, IDT) 3
BBeneHHaM B 1iro 01.09.2009.

Jis  pe3ynbTaTuBHOTO (DYHKI[IOHYBAaHHS OpraHisaifis I[OBHHHA
BU3HAYUTH YHMCJICHHI B3a€EMOIIOB’s13aHI POOOTH Ta KepyBaTu HUMH. Poboty
Y¥ CYKYIHICTh pOOIT, sl AKOI BHKOPHUCTOBYIOTH PECYpPCH Ta SIKOIO
KEepPYIOTh Ui TIEPETBOPEHHS BXOAIB HA BHXOAHM, MOXXHA BBaXaTH
nporiecoM. Yacto BHXiJ OIHOrO Tpolecy Oe3MocepeiHb0 € BXOJOM
HACTYITHOTO.

ITig «mpoIieCHUM MiAX0J0M» PO3YMIIOTh 3aCTOCOBYBAHHS B MEXaX
opraHizamii cucTeMu TmpoleciB pa3zoM 3 iX imeHTH(iKyBaHHAM i
B3aEMOJIISIMH, a TaKOXX KEpyBaHHAM HHUMH JJIsi OJiepKaHHS OakaHOTro
pe3yibTaTy.

[lepepara mpoleCHOrO MiAXOAYy — B TOMY, IIO BiH 3a0e3mneuye
HETIepepBHUIM KOHTPOJIb 3B’SI3KIB OKPEMHX TIPOILIECIB Y MEXKax CHCTEMHU
MIPOLIECIB, a TAKOXK iX 3’€THAHP 1 B3aEMOIIN.

3acTOCOBYIOUM TaKUil MigXiZ] Y MeKaxX CUCTEMH KepyBaHHS SKIiCTIO,
0COOJIMBY yBary NpuaiIsiiOTh:

1) po3yMiHHIO T2 BUKOHAHHIO BUMOT;

2) motpebi po3rasaaTH  MpoLecH 3 MOMISAAY CTBOPIOBAHHS
JIOJIATKOBMX LIIHHOCTEIA;
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3) oTpuMaHHIO pe3yJibTaTiB  (QYHKIIOHYBaHHA TMpOIECy Ta
TOCSITHEHHIO Pe3yJIbTaTHBHOCTI;

4) mocTiiHOMYy TOJNIMIIEHHI MPOIEciB Ha OCHOBI 00’ €KTHBHOTO
BUMIpIOBaHHSI.

VY 300paxeHiil Ha pUCyHKY 2.1 MOJieNi CCTeMH KepyBaHHSI SIKICTIO B
ocHOBY moknazeHo mpouecu JKI| mpomykTy Ta BUSIBIEHI 3B SI3KH MiXK
nporecaMi. 3aMOBHUKH BiJirpaloTh BaXXIMBY pOJb Y BU3HAUYAHHI BUMOT,
0 HAa PHUCYHKY 300pakeHO SK BXOAW. MOHITOPHHT 3aJ0BOJIEHOCTI
3aMOBHHMKA BHMarae OIiHIOBaHHS iH(opMaIlii, OB’ sI3aH0i 31 COPHHHSITTIM
3aMOBHUKOM TOTO, SIK BHKOHAJIa OpraHi3allisi iHoro BUMOru. 300paxkeHa Ha
pUCYHKY 2.1 Mojenb OXOIUIIOE BCI BHMOTH ILILOTO CTaHAAPTY, aje He
JeTali3y€e MPOIECH.

MocTiHE NONINWYBAHHA CHCTEMK YORABNIHHA AKICTID

3aMOBHUKM
e e e e e e BianoelgansHicTe
KepigHuLTBa

3amMOBHHKK

Jajoeo-

= e v o -] EHICTE

KepyaaHHa
pecypcamu

B KipHBaHHA.
aHaniayeaHHA
i NCNiNWYBaHHA

j Buxi
Bxina Buroroe- n . A

NpoaykELii

Bumorn

—_— Buaw podit wo cTECRIOIOTE 400aTKOBI LiHHOCT
_____ - IHpopMau AR NoTiK

Puc.2.1. Mopens cucteMu KepyBaHHS SIKICTIO, B OCHOBY SIKOT
MTOKJIAJIEHO MPOLECH
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Ha Bigminy Bin inmmx, crtasgapt ISO 9001 mae HaiOimbITy
CrinmpHICTh 1 30HY 3actocyBanHsa. OmHak, ISO 9001 oxoriroe By3bKY
o0NacThb, 3aNMIIAIOYM 33 paMKaMH CBO€i yBaru iHmi mnpobiemu (HE
OIMCYIOTBHCS 3B'SI30K MK OpraHizallifHOI0 MiATPHUMKOIO Ta peaii3amliero
MPOEKTY, POJIb BUMIPIOBAaHHS B CHUCTEMi KEPyBaHHS SKiCTIO, HEOOXiTHICTh
MOCTIHHOT onTHMi3alii KepyBaHHA) mpomecy BupoOHuITBa II3 Ta
MEHEDKMEHTY LIOTO MPOIIECY.

[Ipu 3acTocyBaHHI B CHCTEMi MEHEMKMEHTY SKOCTI MPOIECHUHA
MiAXiT TIAKPECTIOE BaXJIMBICTh: PO3YMIHHS Ta BHKOHAHHS BHIMOT;
HEOOXITHOCTI PO3IJISIIATH MPOLIECH 3 TOYKH 30PY JOAAHOT HUMHM I[IHHOCTI;
JNOCSTHEHHsI ~ 3alUTaHOBaHUX  PE3yJbTaTiB  BUKOHAHHS  MPOIECiB i
3a0e3nedyeHHs iX pe3yabTaTUBHOCTI; MOCTIHHOTO TMOJIMIIEHHS POIECiB Ha
OCHOBI 00'€KTHBHUX BUMIpPIOBaHb.

3 ToukM 30py OaraThOX 3axiJHMX 1 SMNOHCHKUX KOMIIAHIH,
BimmoBigHicTe BuMoram ISO 9001 — me Bkpaii HU3BKHI piBEHb rapaHTiil
SIKOCTi, TPOTE II€ TOW MiHIMATBbHUN piBeHb, SIKUH Ja€ MOXKIHUBICTH
BXOI’KCHHS B PUHOK.

2.2.2 Capability Maturity Model / Capability Maturity Model

Integration

VY cepenuni 80-x pokiB XX CTONITTSA Ha 3aMOBJICHHs MiHicTepcTBa
oboponn CIHA Iuctutyt mporpamuoi imkenepii (Software Engineering
Institute — SEI), o Bxomuts 10 ckiany YHiBepcutery Kapreri-Meuiona,
po3pobus crangapr SW-CMM (Capability Maturity Model For Software) B
SIKOCTI €TaJIOHHOI Mojeni opranizamii po3pobienns [13 npu peamizamii
BEJIMKOMACIITA0OHUX MPOTPaMHUX HPOEKTIB.

VY mozmeni CMM Bu3HavueHO M'ATh PiBHIB 3pijocTi opraHizamiil. 3a
pe3yJibTaTaMH aTecTallii KOMIaHii MPUCBOIOETHCS TEBHHUN PIBEHb, KU
Ha/IaJi MOXe MiZBUIYBaTHCS 200 (TEOPETHYHO) 3HUKYBATHCSI.

MouaTkoBuii piBennb (initial level) omumcanmii B cranmapTi sk
OCHOBA /ISl TOPIBHSHHA 3 HACTYNMHHMH piBHsAMH. Ha miampuemctBi 3
MOYaTKOBUM PiBHEM OpraHizallii He iCHy€e CTaOlIbHUX YMOB JUIsl CTBOPEHHS
SKICHOTO TPOrpaMHOro 3a0e3neyeHHs. Pe3ynbraT OynIb-sIKOTO HPOEKTY
IIJTKOM 1 TIOBHICTIO 3aJICKUTh BiJI OCOOMCTHX SIKOCTEH MEHEKepa Ta
JIOCBIy TPOTPaMICTiB, IO TOTO X YCIX B OJHOMY IPOEKTI MOXke OyTH
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MOBTOPCHUHA TUIBKM B pa3i TNPHU3HAYCHHA THX JK€ MCEHEKEpiB 1
MPOTPaMiCTiB Ha HACTYITHHUH MPOEKT. binbie Toro, SKIo Taki MEHEemKepH
ab0 mporpaMmicTd WAyTh 3 MiJIPUEMCTBA, TO MICIS IXHHOTO 3BUILHCHHS
Pi3KO 3HIDKYETbCA SIKICTh BHPOOJIEHMX TNPOTPAMHHUX TPOAYKTIB. Y
CTPECOBUX CHUTYaIisIX TPOLEC PO3pOOICHHS 3BOJUTHCS 10 HAIMCAHHS KOy
1 loro MiHIMaJIBHOTO TECTyBaHHSI.

Jlns  nocsArHeHHS NOBTOpOBaHoro piBus (repeatable level) ma
MIANPUEMCTBI  TOBUHHI OyTH BOPOBaPKEHI TEXHOJOTI KepyBaHHS
npoektamu. Ilpm 1pOMy IUTaHyBaHHS Ta KEpyBaHHA IPOCKTAMHU
IPYHTYETBCSI Ha HAaKOMUYEHOMY JIOCBifi, ICHYIOTh craHzaptu Ha I[I3
(mpuuoMy 3abe3neuyeTbcs JOTPUMAHHS IMX CTAaHAApTiB) 1 icHYe
crernianpHa rpyna 3a0e3medeHHs AKOCTl. Y pasi HeoOXiMHOCTI OpraHi3amis
MOJKE B3aEMOJISATH 3 CYOMiApAAHUKAaMU. Y KPUTUYHUX YMOBAX MPOILIEC Ma€
TEHJICHIIIIO 3HIKYBATHCS JI0 TIOYaTKOBOTO PiBHSL.

Hani crmigye BusHauenuii piBenn (defined level), sxwmit
XapaKTepU3yeThCSl THUM, MO CTaHAApPTHUH TPOLEC CTBOPEHHS Ta
CYIPOBOKEHHSI TPOTPaMHOT0 3a0e3MeUYeHHS 3aI0KyMEHTOBaHUH (30KpeMa
i po3pobOmenns II3 i kepyBanHs mpoekTtamu). MaeTbcs Ha yBasi, IO B
mpotieci craHAapTH3alii BiIOyBaeThCS Iepexi Ha HaiOiIbil eQeKTHBHI
MPaKTUKW Ta TEXHOJOTii. [IJisi CTBOPEHHS 1 MATPUMKH TaKOTO CTaHIAPTY B
opraHizamii moBHMHHa OYTH CTBOpeHa creliaibHa Trpyna. Hapermri,
00OB'SI3KOBOI0 YMOBOIO JUIsl JIOCATHEHHS JaHOTO DPIBHS € HasBHICTH Ha
MiAMPUEMCTBI  MPOTpaMy  TOCTIMHOTO TMiABHINEHHS KBamigikamii Ta
HaBYaHHs CHiBpoOiTHUKIB. [louMHalouM 3 [BOTO PIBHS, OpraHizaiis
MepecTae 3ajexaTd BiJl SKOCTEH KOHKPETHHX PO3POOHUKIB 1 HE Mae
TEHJICHIIIT CKOYYBaTUCS Ha PIBEHb HIKYE B CTPECOBHUX CHTYAIIISIX.

Ha kepoBanomy piBai (managed level) B oprasnizamii
BCTAHOBJIIOIOTHCSL KUIBKICHI TIOKa3HUKH SIKOCTI — SK Ha MPOTrpamHi
MPOAYKTH, TaK 1 Ha Mpouec B HijloMy. TakuM YWHOM, OiNbII JOCKOHAE
KEepPYBaHHS MPOEKTAMHU JIOCATAETHCS 32 PaxXyHOK 3MEHIICHHS BiIXHJICHb
pI3HUX TIOKa3HUKIB TIpoekTy. [Ipm 1[bOMYy oOCMHCIIEHI Bapialii B
MPOAYKTUBHOCTI MPOLIECY MOYKHA BiAPI3HUTH BiJl BUIAJKOBHX Bapialii
(urymy), ocoOIMBO B 100pe OCBOEHUX O0JIACTSX.

Hapemiri, onTumizoBanmii piBenb  (optimizing  level)
XapaKTEePU3YETHCS THM, 110 3aXO0/IU 1100 MOJIMIIEHHS 3aCTOCOBYIOTHCS HE
TUTBKA J0 ICHYIOUHUX IPOLECIB, alie 1 sl OLiHKH e(DeKTUBHOCTI BBEICHHS
HOBUX TexHOJIOTiH. OCHOBHHMM 3aBIaHHSAM BCi€i opraHizaiii Ha IbOMY piBHI
€ TIOCTIHE MOJINIICHHS ICHYIOUWX TporieciB. [Ipu IIboMy MOMIMIICHHS
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MIPOIIECIB B iealli Mae MOTIOMAaraTH IMoIepelKaTH MOKIIUBI TIOMHIIKH 200
nedextn. KpiMm Toro, moBHHHI BECTHCS pOOOTH IO 3MEHIIEHHIO BapTOCTI
PO3pOOJIEHHsSI TMPOrpaMHOro 3a0e3MeueHHs, HANpHUKIaA, 332 JOMOMOTO0
CTBOPEHHSI Ta IIOBTOPHOTO BUKOPUCTAHHS KOMIIOHEHT.

IIpu ceprudikarii TTPOBOAUTHCSA OIIHKA BIATIOBIMHOCTI  BCiX
KIIF04oBHX obnacTeii 3a 10-6anpHO0 miKanoro. [ ycminmHoil kBamidikarii
MEBHOT KJIFOUOBiH 0071acTi HEOOX1THO HAOpAaTH HEe MEeHIIIe 6 OaliB.

OuiHIOBaHHS BUKOHYETHCS 32 HACTYITHUMH OKa3HUKAMH:

1. 3amikaBneHiCTh KepiBHHITBA (UM ITUIAHYETHCA TPAKTUYHE
BIIPOB/KCHHSI JaHOI KIIOYOBIM 00nacTi, 4Yu IiCHye pO3YMIHHA Yy
KepiBHHILITBA HEOOXiHOCTI aHOi 00IacTi TOLIO).

2. lllupora BuKOpHUCTaHHS NaHOi 007acTi B opraHizamii (HampuKIam,
owiHmi B 4 6anmu BiINoOBigae pparMeHTapHE 3aCTOCYBAHHS).

3. YcnimHicTh BUKOPUCTaHHS cepTH]iKyeMOi 00nacTi Ha MpaKTHIi
(mampukan, omiami B 0 0ariB BiAMOBia€ MOBHA BiCYTHICTH OYIb-SIKOTO
edekTy, a omiHKa y § 0aliB BUCTaBISIETHCS 32 HASBHOCTI CHCTEMATHYHOTO i
BHUMIPHOTO TTO3UTUBHOTO PE3Y/IbTaTy MPAKTHYHO Y BCii OpraHizaii).

KitouoBi o6macti mporiecy ONMUCYIOTBCA 3a JOMOMOTOI HabOopiB
KJIFOUOBUX MpaKTHK. IcHye HacTymHa Kiacuikaris KIIFOYOBHX IPAKTHUK:
3000B's3arHs  (Commitments to perform), wmoxmueocti (abilities to
perform), misuteHocTi (activities performed), sumipu (measurements and
analysis) Ta nepesipku (verifying implementations).

Hanpukman, xepyBaHHS BHMOTaMH TIOB'SI3aHO 3 HACTYITHHUMH
MPaKTUKAMH:

1. 300608's13anHHs. [IpoexTH MOBMHHI AOTPUMYBATHUCh IIEBHOI MOJITHIII
oprasizanii 3 KepyBaHHsS BUMOTaMHU.

2. MoxmuBocTi. Y KOXKHOMY TPOCKTI Ma€ BH3HAYaTHCA
BIMOBIMaIbHUI 32 aHadi3 CHUCTEeMHHX BHMMOI 1 MPHUB'SI3KY IX [0
arnapaTHOro, NpPOrpaMHOro 3a0e3MeYEeHHS Ta IHIIMX KOMIIOHEHTIB CHCTEMH.
Bumorn moBuHHI OyTH 3amoKymMeHTOBaHi. [l KepyBaHHS BHMOTaMu
MOBMHHI OyTH BHIIJCHI ajeKkBaTHI pecypcu Ta Oropker. I[lepconan
MOBHMHEH MTPOXOANTH HABUYAHHA B 00JIACTI KEpYBaHHS BUMOT'aMHU.

3. HismpHocTi. Ilepm HiX OyTH 3aHECEHMMH 0 NPOEKTY, BUMOTHU
MiJIaI0ThCS aHaNi3y Ha IOBHOTY, aJeKBAaTHICTh, HECYNEPEUHICTh Ta iH.
Bugineni BUMOrM BHKOPHCTOBYIOTBHCS SK OCHOBa [yl IUIaHYBaHHsS Ta
BUKOHAHHS 1HIIMX poOiT. 3MiHM y BUMOTax aHaNI3yIOTbCA 1 JOAAIOTHCS 10
MPOEKTY.
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4. Bumipu. IlpoBomuThCs epioguvHe BU3HAYEHHS CTATyCy BHMOT Ta
CTaTyCy AiSUTBHOCTI 3 KepyBaHHS HUMHU.

5. IlepeBipku. HisnbHICTE 3 KEpyBaHHS BHMOTaMH MEpPiOJUYHO
aHaJi3yeTbcsd CTapIIMMH  MeHemkepaMu. [lisnbHICTE 3 KepyBaHHS
BAMOTaMH{ TIEPIONWYHO 1 HA TiACTaBl 3HAYYMIMX TOAIH aHANI3yETHCS
MEeHeDKepoM TpoekTy. ['pyma 3abe3medeHHs] SKOCTI MPOBOIWTH aHami3 i
ayIMT IisUTBHOCTI 3 KepYBaHHS BUMOTAaMHU 1 3BITYE 3a pe3yJbTaTaMH I[bOTO
aHaizy.

B Tabmumi 2.1 HaBemeHWil NMPHKIAL OL[IHIOBAHHS IMPAKTHK PI3HUX
BUIB, IPUIIMCAHUX JI0 PI3HUX KIIOYOBUX 00JIaCTEH MpoILIeCy.

Tabmums 2.1. KimpkicTh KIFOYOBHX NPAKTUK B PI3HUX O0JIACTAX
nporiecy BignoigHo 1o CMM gepcii 1.1

2 g g
- .- : =_ | :- | B | £
F g & g £5 | EE z g
& S = S = g g & =
2 KepyBanHs BuMOramu 1 4 3 1 3
[TnanyBaHHS POEKTIiB 2 4 15 1 3
MOHITOPHHT IPOEKTY 2 5 13 1 3
KepyBanHs minpsgHuKaMu 2 3 13 1 3
3abe3neuenns sikocti 13 1 4 8 1 3
KepyBanHs koH(irypariero 1 5 10 1 4
3 Kontpons JIOTPUMaHHS 3 4 7 1 1
TEXHOJIOTIYHOTO MPOIIECy
Bupobnennss 1 migTpuMka 1 2 6 1 1
TEXHOJIOTIYHOTO MPOIeCy
HaBuanns nepcoHamy 1 4 6 2 3
IHTerpoBaHe kepyBaHHsS 1 3 11 1 3
Po3pobka POrpaMHOro 1 4 10 2 3
HOPOIYKTY
Koopaunanist DisutbHOCTI rpym 1 5 7 1 3
[IpoBeneHHs eKCIIEPTH3 1 3 3 1 1
4 KepyBanHst mporiecoM Ha OCHOBI 2 5 7 1 3
METPHUK
Kepysanns sikictro I13 1 3 5 1 3
5 3amobiranus nedekTiB 2 4 8 1 3
KepyBanus 3MiHaMH 3 5 8 1 2
TEXHOJIOTIH
KepyBanHst 3MiHamMu nporecy 2 4 10 1 2
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VY pesynbTari arecrarii KOMMaHii TPUCBOIOETHCS IEBHUN DiBEHD,
SKUM Hamam MOoXKe IiIBUIIyBaTHCS abo (TEOpeTHYHO) 3HIDKYBATHCA.
Janwii craHmapt mnepeadavae MOXKIUBICTh CEepTHQIKAIll JIUIIE OIHOTO
polecy abo MiAPO3aiay OpraHizaiii.

Henoniku CMM:

craagaptT CMM e BnacHicTio SE| i He € 3aranbHOIOCTYITHUM;

OIliHKa SIKOCTI TMPOIIECIB OpraHi3aiiii Moxe MPOBOIUTHUCS TUIbKH
creriaaicTaMu, SKi IPOUIILIK CrieliajdbHe HaBYaHH 1 akpenuToBanus SEI;

CTaHIAapT OPIEHTOBAaHHMW HAa 3aCTOCYBAHHS Yy BIIHOCHO BEIHKHX
KOMITaHisIX;

CTaHJIAPT MepeOiIbIIye poiib (hOpMaIbHHUX OIMUCIB MPOIIECIB;

B CTaHAapTi HE pO3TIAHYTI MUTAHHA PO BiAOip, MiABUINEHHS
kBaridikaiii Ta 30epeKeHHs] KOMIETEHTHHUX CITiBPOOITHHKIB.

Mogaeuas 3pinocri Capability Maturity Model Integration (CMMI).
[Micas mosiBm CMM cranu po3poOisaTucs crerianizoBaHi Mojaesi 3pijaocTi
JUIS  CTBOpeHHS iHopMaIiiiHMX cucTeM, M Tporecy BHOOpY
MMOCTaYaJIbHUKIB 1 Jeski iHmi. Ha X ocHOBI Oysa po3poOiieHa iHTerpoBaHa
monaens CMMI.

CMMI yrouHtoe Ta ynockoHanoe monepeani moaeni CMM, a takox
BPaxOBYE€ OCHOBHI BUMOTH iCHYIOUHMX MDKHApOJHUX CTaHAApTIiB y Taiysi
MEHE/DKMEHTY mporpaMHux 3aco0iB. Y 2006 poKy BHUIIYCTHIIM BEpCIiO
CMMI — 1.2, sixa € monepHizamiero Bepcii CMMI — 1.1. Miroua Bepcis mae
Homep 1.3 (Buiinuia B muctonaai 2010 poky).

OcHoBHi 3MiHH B nopiBHsiHHAI 3 CMM HactymHi:

1. CTBOpeHo JBi A€o BiJIMiHHI 32 BUKJIAJIOM MOJeli — Oe3mepepBHa
i moeranHa. [leprra npru3HadeHa AJs MOJNETHICHHS MIrpamii Bif| MiITPUMKH
aMepHKaHChKOTO ramy3eBoro crammapty EIAJ/AIS 713 [3.1] i mocTtymoBoro
BJIOCKOHAJICHHSI TPOIIECIB 32 PaxyHOK BIPOBa/PKEHHS PI3HUX IPAKTHK.
Inma mnpu3HaueHa mosermieHHo Mirpanii Binm migrpumkn CMM i
MOETAITHOTO MEePETJIs Ty BBEJCHNUX MPAKTHUK.

2. EnemeHTH MoOjeni OTpUMald 4YiTKe BU3HAUCHHS YU € BOHH
oboB's3koBumu  (required),  pekomenmoBanmmu  (expected)  a6o
iHpopmaruBaumu (informative).

3. TIpakTuKH MOJIISIOTBECS Ha 3araibHi (generic) i cmenmdiuni
(specific). BoHu IONOBHIOIOTBCS HAOOPOM 3arayibHUX 1 cHenudiuHux
1inel, siki HeoOXiHi Al TOCATHEHHS MEBHOTO PIiBHA 3pinocTi B 00paHUX
00J1aCTSAX TPOTIECY.
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4. Hesxi piBHI 3pijocTi oTpuMaiu iHOI Ha3BH. Jpyruii piBeHb
Ha3BaHWii KepoBanmM (Mmanaged), a uerBepTmii — KepoBaHMM Ha 0asi
KiTpKicHOT iHMopMarii (quantitatively managed).

5. HalGip BupaineHux obnacTeld mporecy Ta NPaKTHK 3HAYHO
3MIHHBCS.

Bci obnacti mponecy ninstbest Ha 4 kaTeropii. Y HaBeIeHiN HIKYE
Tabyiuii 2.2 BKa3aHO piBEHb, IOYWHAIOYM 3 SKOT'O BOHHM TIOBHHHI

niarpumyBatucs 3riqaro CMMI, Ta Bu3HaueHa 06acTh mporiecy.

Tabnuist 2.2. Po3moais NpakTrK 3a piBHEM Ta 00JIACTIO IIPOIIECY

PiBenn 2-uii piBeHb 3-iit piBeHb 4-uii piBeHb 5-uii piBeHb
MMI
O6actb
nporecy
KepyBanust BUPOOIICHHS i | mpouecu mporecu
npouecomM IiATpUMKa 3-oro piBHf + | 4-oro piBHA
1porecy, KOHTPOIb | BHMIPIO-BaHHS + BrpoBaj-
JOTPUMAaHHS MIOKa3HUKIB JKEHHSI
IIPOLIECY, HABYAHHS nporecy iHHOBaNii
KepyBanus IUIaHYBaHHS IIPOLIECH 2-oro | mpouecu 3-oro
NPOEKTOM IIPOCKTIB, piBHA +, iHTerpo- | piBHS +
KOHTPOJb XOXy | BaHe KepyBaHHS | BHMIipIO-BaHHS
HPOCKTY, HPOEKTaMH, Kepy- | MOKa3HHKIB
KepyBaHHS BaHHSI  pU3HKaMH, | Pe3yIbTaTHBHOC
yroaamu 3 | mobymoBa KkoMmaHHm, | TI Ta  XOIy
HoCTauajJbHUKA | KepyBaHHS MPOCKTY
MH rocTayaIbHHKaMHI
Texniuni KEepyBaHHS MpoLecH 2-oro
npouecu BHMOTaMH piBHS +
BUPOOJICHHST BHMOT,
BUPOOJICHHS
TEXHIYHHUX pillIeHb,
iHTerpamnis
TPOJTYKTIB,
Bepudikanis i
BaJTi Taltist
MinTpumyroui KepyBaHHS MIPOLIECH 2-oro | mpouecu +3-oro | mpouecu +4-
npouecu KoH(irypaniero | piBHA + piBHS oro piBHg +
3a0e3MeueHHs KepyBaHHS aHaIi3,
SIKOCTI OTOYCHHSM, aHali3 JI03BIII i
MIPOJYKTIB i| Ta NPUIHATTS 3arno0iraHHs
TPOILIECIB, piteHs mpodeMm
pPOBE-ACHHS
BU-MipIOBaHb
Ta aHam3 ix
pe3ynbTaTIB
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KepyBanus nporiecom — MiCTHTh BHPOOJICHHS 1 MIATPUMKY IIPOIIECY,
KOHTPOJIb JIOTPHMAaHHS MpOIeCy, HABYAHHS, BHMIPIOBAHHS TIOKA3HUKIB
mpoliecy, BOpoBaKeHHs iHHOBaIi# (5).

KepyBaHHS MPOEKTOM — MICTHTB TUNIAaHYBaHHS [IPOEKTIB, KOHTPOJIb 32
XOJZIOM TPOEKTY, KepyBaHHsS yroJamMH 3 TOCTaYallbHUKAMH, IHTETPOBaHE
KEepyBaHHS TPOCKTAMH, KEepyBaHHS pHU3MKaMH, TMOOyJ0Ba KOMAaH]I,
KepyBaHHA nocTadyanbHUKAMH Ta BUMIPIOBaHHS MOKa3HHKIB
PEe3yIBTATHBHOCTI Ta XOJY MPOCKTY.

TexniuHl mporecu — MICTATh (OPMYITIOBaHHS BHMOT, KEepPyBaHHS
BAMOTaMH, BHPOOJICHHS TEXHIYHMX pillleHb, i1HTErpalilo MPOAYKTIB,
Bepu(ikaiito 1 Bajigarito.

[linTpuMyrodi mpomecu — MICTATh KepyBaHHA KOHQirypartiero,
3a0e3MeUeHHs SIKOCTI MPOJYKTIB 1 MPOIECiB, MPOBEICHHS BHUMIPIOBaHb Ta
aHami3 X pe3ynbTaTiB, KEpyBaHHS OTOYCHHSIM, aHaNi3 Ta NPUHHSATTS
pilenb, aHayi3, O3B 1 3ao0iranHs mpooIeM.

3Hauna yBara B CMMI mpuninserbcs mporiecam po3poOieHHS Ta
o0JiKy iTepaliii mnpu 3MiHI BHUMOI 3aMOBHHKIB, iX BIJACTEKCHHS [0
(hyHKIIi#1, KOMITOHEHTIB, TECTIB i1 JOKYMEHTIB IPOEKTY.

Henonikom € te, mo, tak sk monens CMMI mepenbauae cyBope i
(dbopmarnbHe TUIAaHYBaHHS, BiJICTEKECHHS MTPOEKTY i TIOBHE JIOKYMEHTYBaHHS,
IHIIMMKA  CJIOBAMH, BEJWKI HaKIaJHI BUTpPATH, dYepe3 I Il MOoJei
HEJIOIIBHO 3aCTOCOBYBATH JIO PO3POOOK HEBEIMKUX CHUCTEM B paMKax
MAJICHBKUX TPOEKTIB 3 HEBEIUKOI KiJBKICTIO CHiBPOOITHUKIB, a TaKOX
MPOEKTIB 3 MIHJIMBUMUA BUMOraMH a00 3 KOPOTKUMH IHKIAMHU
pO3pobIEHHS.

Mogueni CMM / CMMI migxomsaTh Uit JOBIUX MPOEKTIiB (mporpam) i
BEJIMKUX OpraHizamiii, ski CTBOPIOIOTh CKJIaJIHI 0araTOKOMIIOHEHTHI
CHUCTEMH 3 IOCTaBKaMU HOBUX BepcCid KOxHI 9-12 MICAIIB 1 BiHOCHO
BEJIMKUM YHCIJIOM CHiBpOOITHHKIB.

2.2.3 Cranpapr Bepcii ISO/IEC 15504

VY 1991 poui MixHapoaHa oprasizaiisi 3 craHIapTU3alii iHinitoBaza
poOOTY 31 CTBOPEHHSI €JMHOTO CTaHAAPTY OLIHKM MPOTPaMHHUX HPOLECIB.
Cranmapr orpumaB im's SPICE (ckopouenns Bim Software Process
Improvement and Capability dEtermination, Bu3HaueHHS MOMJIHBOCTEH i
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TIOJIIIIIIEHHS TIPOIIECY CTBOPEHHS MpOorpaMHOro 3adesnedeHHs ). OdimiiHo
craumapt HasuBaetbcsa «ISO / IEC 15504: Information Technology —
Process Assessment». Mixnaponuuii cranmapt Bepcii ISO/IEC 15504 B
JaHWHd 4Yac MICTHTh 6 YacTMH, a 7-a 4YacTMHA 3apa3 3HAaXOJUTHCS B
ocTaTo4Hil Gopmi Ta po3rmodaTo podOTy Haj 8-0F0 YACTHHOIO.

ISO/IEC 15504 — € eTanoHHOX MOAEIUIIO, IO BU3HAYAE TaKi SAKOCTI
nporecy sk «BumiptoBaHHs mpouecy» i «BumiproBaHHs 3pinocTi
(MOXITUBOCTEH )».

«BumiproBaHHA TpoIiecy» MOIUILE MPOIECH Ha M'ATh KaTeropii:
BIIHOIIEHHS KIIEHT — TIOCTAYaJbHHUK; IHXKEHEPHI IPOLIECH; IPOLECH
MiATPUMKH; TPOIECH KEPYBaHHS; OpraHizaliiiHi Kpoku. «BuMiproBaHHs
3pinocTi (MOXKIMBOCTEH)» BU3HAYAETHCS 32 JOMMOMOTOIO JIEB'ATH aTPHOYTiB
mpoliecy, 3rpyMoBaHuX Ha 5 piBHIX 3pUIOCTI:

1.1 YaBa mporecy (Process Performance);

2.1 Kepysanus nporiecom (Performance Management);

2.2 Pob6ota 3 kepyBanns npoaykramu (\Work Product Management);

3.1 Busnauenns nporuecy (Process Definition);

3.2 Posropranns mporecy (Process Deployment);

4.1 BumiproBanus nporecy (Process Measurement);

4.2 KouTtpos mporiecy (Process Control);

5.1 InnoBanis nporecy (Process Innovation);

5.2 Onrrumi3artist mporiecy (Process Optimization).

VY tabnuui 2.3 HaBeaeHO cnucoK piBHIB 3ai0HocTei Monenm SPICE i
XapakTepHi JJIs HUX TPOLEAYypH KEepyBaHHS. 3a3HAUYMMO, IO Ha JaHWH
MOMEHT He iCHy€ yKpaiHcbkoro mnepekiany cranaapry SPICE, tomy
BUKOPDHCTaHI TEPMiHM HE € 3arajbHONPHHHATAMH a00 oQimiiHO
3apeeCTPOBAHUMH.

ISO/IEC 15504 mMoke BUKOPHCTOBYBATHCS B IBOX KOHTEKCTaX: IS
BJOCKOHAJICHHS SIKOCTI1 ITPOILIECiB PO3pOoOIICHHS 1 Ul BU3HAYECHHS SIKOCTI.

Koxen aTpuOyT Mpolecy OIIHIOETHCS 3a IIKAJIO0K: HE JOCATHYTO
(0 — 15%); actkoBo mocsaruyTo (15 — 50%); B ocHOBHOMY AOCSTHYTO (50 —
85%); moBHicTio HocsarHyTO (85 — 100%).

OuiHioBaHHS Mpolecy BiAOyBaeThCs LUIAXOM IOPIBHSHHS MPOLECY
po3pobaenHs I13, 1110 icHYye B MMEBHIM opraHi3aiiii, 3 OKMCAHOI0 B CTaHIAPTI
MOJIEILITIO.
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Tabmuus 2.3. PiBHi 3a10HOCTEH mpoliecy, IO CTAaHIAPTU3YEThCS B

craagapti SPICE
PiBHi Hazpa
Piens 0 [Iporec HE BUKOHY€ETHCS
PiBensnl [ponec 3aiiicHIOETHCS
1.1 BuMiproBaHHS IPOAYKTUBHOCTI IPOLIECY
Pisens 2 Keposannii mporec
2.1 KepyBaHHS TPOAYKTHBHICTIO
2.2 KepyBaHHs cCTBOpEHHSIM MPOAYKTIB
PiBens 3 Bcranosnenuii mporec
3.1 JlokyMeHTyBaHHS TIpoIIeCy
3.2 BincrexenHs pecypciB mporecy
Piens 4 [TepenbauyBanuii mporec
4.1 BumiproBanHS Tiporiecy
4.2 KepyBanus mpoiecom
PiBensb 5 OnTumi3yrouunii mpoiec
51 3mMiHa npouecy
5.2 ITocTiiiHE BIOCKOHAJIEHHS

AHami3 pe3ynpTariB, OTPHUMAaHUX HA [BOMY €Tali, JOIoMarae
BU3HAYUTH CHJIBHI Ta cia0Ki CTOPOHU TIpOIlecy, a TaKOX BHYTPIlIHI
PHU3MKH, BJIIACTUBI TaHOMY Iipoliecy. Lle monomarae omiHuTH €(heKTUBHICTh
MPOILIECiB, BU3HAYMTH MPHYUHH TOTIPIIEHHS SKOCTI Ta TOB'S3aHi 3 IIHM
BUTpAaTH B Yaci ab0 OI[IHUTH MOXKIIMBOCTI TOJIMIIEHHS IHOTO IPOILECY.
Jly’ke 4acTo BH3HAYCHHS MOJKJIMBOCTEH NpoOIeCY  3AIHCHIOETHCS
KOMITAHIEIO-TTOCTAYaIbHUKOM, 100  IepeKoHaTH  iCHyrouMx  abo
MOTEHIIHHUX 3aMOBHUKIB y CBOTH 3aTHOCTI JOCSATTH 33JJaHUX TTOKA3HHKIB.

B pesynbrari momepenHix KpoOKiB, B Oprasizamii MOxe 3'SBUTHCA
PO3yMiHHS HEOOXIAHOCTI MOJIMIIIEHHS TOTO YM IHIIOrO mporecy. 1o mporo
MOMEHTY MeTa BJIOCKOHAJIEHHS TMPOIECy BXKE UiTKO copMyibOBaHa i
3aJIUIIAETHCS TUTPKM TEXHIYHA peallizaiis MOCTaBICHHX 3aBiaHb. [licis
LILOTO BECh IIUKJI POOIT MOYMHAETHCS CIIOYATKY.

Opuum 3 BaxnuBux nepesar SPICE e #oro BiIKpUTICTh 1 BiIbHE
PO3TOBCIOIKCHHSI.
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Y Tabmuui 2.4 kopoTko cdopmynboBani mnepeBarn SPICE B
mopiBusHHI 3 1SO 9001

Tabmuus 2.4. Iopiusiaag crangaptis SPICE ta 1SO 9001

SPICE 1SO 9001
O0'eMHHH i1 NeTaNbHUN JOKYMEHT Kopotkuii jokymeHT
JeranpHa Mozaenb AOcTpakTHa MOZIEIb

[MoninmenHss mpolecy 1 BU3HAYCHHS
MOKJIMBOCTEN

IicTs piBHIB MOXKITHBOCTEH nporieciB | Ceprudikaris / BigMoBa
Bumorm 10  OWIHKM  TIpOIECy,
HACTAaHOBH IIIOJI0 3aCTOCOBYBaHHSI

JomosHroe 1SO 9001

Tineku cepTudikaris

Tineku Moaenb

Moxe OyTH meTanizoBaHUi 3a
nonomoror SPICE

SPICE namae Oinpln moBHHMU HaOip 3aco0iB 100 3a0e3ICUCHHS
SIKOCTI Ta ToJjinmeHHs nporecis, Hix 1SO 9001. Tomy ans 3abe3nedeHHs
SIKOCT1 MpoIieciB po3pobieHHs [13 pekoMeHIyI0Th BUKOPUCTOBYBATH Came
SPICE. lle monomosxe opraHizailii TOMIiTHO TTOJIIIIIATH iCHYIOYi IPOIIECH,
a moTiM mpu HeoOximHocTi oTpumard 1 ceprudikat 1SO  9001.
BuxopucroByBatn SPICE MoxHa i B HEBENHMKHX KOMIAHISIX — IPO L€
cBimuath pe3ynbTatn pobotu mpoekty SPIRE, B pamkax skoro
MPOBOMJIOCS BIIPOBAKCHHS TPOIIECIB IOJIIIICHHS SKOCTI B MAaJHX
(menure 50 4oOJIOBIK) KOMITaHIsSIX 3 pi3HUX KpaiH €Bpomnu. Sk mokaszaB mei
JIOCBIJ[ 1 MPY HEBEJIIMKUX IPOMIOBUX BKJIQJICHHSIX B MAJICHHBKUX KOMIAHIsX
MOXKHAa JIOOMTHCS 1ICTOTHOrO 30UTBIICHHS TPOJYKTUBHOCTI mpami i
TOJITIIIEHHS SIKOCTI BUPOOJIEHUX TIPOYKTIB.

Henonixu SPICE :

—1SO / IEC 15504 He € HacTinbku yemimauM, sk CMM, tak sk CMM
aKTHBHIIIE CIOHCYETHCS, OYyB CTBOpEHM paHimie i 3rogqoM OyB 3aMiHEHHI
CMMI, ska Bxmodae B cebe Oesmiu imeit 1SO / IEC 15504, a takox
30epirae nepesaru CMM;

—siamosigHo g0 1SO / IEC 15504 He BumaroThes cepTU(IKATH
BiMOBiHOCTI. BiH HE € HOpMATHBHHM, XO4Ya BIJNOBIJa€ Cy4acHUM
MIDKHApPOJTHUM BHMOTaM JI0 SIKOCTI.
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2.3 CepTudikanis mnporpaMHuX NPOIYKTiB

2.3.1 IIpouec ceprudikanii mporpaMHUX NPOAYKTIB

Ceptudikariisi cKiafgaeTscs 3 psAAy OpTaHi3amiiHUX MPOIECIB, IO
CTaHOBJATh cHcTeMy cepTHgikaunii, Ii TMPONECH MIATPUMYIOTHCS
periIaMeHTOBaHMMHU  OpoUEAypaMd 1  JOKyMEHTaMH Ta  IOBHHHI
BUKOHYBAaTHCS  KBali(DiKOBaHUMH, AaTeCTOBAHMMH  €KCIIepTaMd  —
IHCTIEKTOpaMH.

Hnst ceprudikanii mignpueMcTBa po3poOHMKA 1 pe3ysbTaTiB HOTro
JiSUTIHOCTI — MPOTpaMHUX MPOAYKTiB, Mogensmu CMMI abo mpodinsimu
cragnaptie [SO pexkoMeHIyeThCS TIEBHA MUCIUILIIHA, IIO TIOBHHHA OYyTH
aJanToBaHa JO KOHKPETHHX XapaKTEPUCTUK OO0'€KTIB 1 30BHIIIHBOTO
cepemoBHIIa KUTTEBOro UKy 113. HaBeneHi Hmk4e nporecu i TOKyMEHTH
OpI€HTOBaHI Ha BENHKI MPOEKTH, i IX CKJIaJ MOXE CKOPOUYYyBaTHCH 3a
MOTO/DKEHHSIM MiXK PO3pOOHWKAaMH, 3aMOBHHKAMH Ta CEPTH(OHUKATOPOM B
MPOCTIMINX BHUIMAJKAX.

PoGotn 3 ceprudikamii mounmHAIOTHCA 3 aKpeauTamnii oprany abo
BHIIPOOYBanbHOI Taboparopii, GopMyBaHHsS Ta mogaHHsa 10 LleHTpansHuit
opran 3 cepTuikailii 3asBKHM i KOMIUIEKTY JOKYMEHTIB JJISI TIPUNHSTTS
pillleHHs] PO OUiJbHICTh akpenuTarii. [IpM MO3UTHBHHUX pe3yiabTaTax
nepeBipkr 0pOPMIISETHCS Ta BUIAETHCS aTecTaT aKpeAnuTallil.

[MonoxxenHs: mpo opran ceprudikariiii abo adoparopii € OCHOBHUM
JOKYMEHTOM, IO BCTAHOBJIIOE TEMaTHYHY OO0JIaCTh  aKpeJuTalii,
IOpUAMYHUE cTaTyc, (QyHKLIi, CTPYKTYpy, NpaBa Ta OOOB'SI3KH, METOJIH,
3aco0u 1 opranizamiro BumnpoOyBanb. Ilacmopt ceprudikamiiHOl
saboparopii (LIEHTPY) MOBHHEH MICTUTH BiJIOMOCTI IPO OCHAIICHICTh
3ac00aMHu  OOYHMCIIOBAJILHOT TEXHIKM, HEOOXIIHMMHU JJIss IPOBEICHHS
BunpoOyBaHb, MpPO TEpcOHal 1 KagpoOBUH CKiIal, OCHAIICHICTh
THCTPYMEHTAIbHUMH 3acobamu MIPOBEICHHS BUTIPOOYBAHB,
3a0€3MeYCHHICTh ~ HOPMATHUBHMMHM, TEXHIYHUMHM Ta  METOJUYHUMHU
JOKYMEHTaMM, a TaKoX IHIIMMH pecypcaMH, HEOOXiZHUMH  UIs
BUNPOOYBaHb.

HacraHoBa 3 SIKOCTi MICTUTh BHKJIAJl HPUHIIMITB, OMUC METOMIB i
Mpolenyp, NOB'I3aHUX 3 BUKOHAHHSIM OCHOBHUX (YHKLIH Ta 3aBIaHb
oprany 3 ceprudikamii abo maboparopii, ski 3a0e3MEUyOTh SKICTh
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MPOBEJIEHNX BUIMIPOOYBaHb 1 JOBIPY IO pE3yNIbTATiB OILIHOK, BUIIPOOYBaHb
Ta eKCIEPTHU3.

KepiBHUITBO 3 SIKOCTI, SIK TPaBUIIO, MiCTUTH PO3ALIH:

— MOJIITUKA B Tay3i 3a0€3MeueHHs IKOCTI MPOBEJCHHS BUIPOOYBaHb
Ta eKCIePTU3;

— OCHAILIEHHSI LICHTPY aKTyaJIbHUMH METOIOJIOTIUHUMH MaTepianaMu
1 MpOrpaMHO-IHCTPYMEHTAJIBLHUMU 3ac00aMU BUITPOOYBaHb;

— (hopmarmizarrist BUMOT 110 00'€KTiB BUITPOOYBaHb;

—TMOJNITHKA B O0JacTi TEXHIYHOI OCHAIIEHOCTI WEHTPYy Ta
MIBUIICHHS KBaTi(iKallii IepCcoHaNy;

—apxiBalis Ta KOHTPOJIb 30€peXeHHs ITOKYMEHTallil pe3yibTaTiB
ceprudikarii.

3asBHUK I OL[IHFOBAHHS MPOIYKIli a00 mpoIlecy, 10 MiIsaraloTh
ceprudikarii, Hampapisie 10 opra”y 3 cepTudikarii 3asBKy 3a (HopMOIo,
npuitHATOI B cucteMi ceprudikamii. Opran 3 ceprudikamnii TpOBOIUTH
poOoTY 3 MIATOTOBKH Ta OpraHizallii cepTudikallii MpoayKiii 3a 3asBKOIO.
s poGoTa MICTHTB:

—BHOIp cxemu cepTUdikallii 3 ypaxyBaHHSM CIeUU(DIKU MPOLYKIIii
(oOcsr, TexHOJNOTis, BHMOTH HOPMATHBHUX JOKYMEHTIB TOINIO) Ta
MPOIO3UIIi#l pO3POOHHUKA;

—BU3HAYCHHsI KUIBKOCTI Ta TOPSAKY BiAOOpYy 3pa3KiB  Ta
KOMIIOHEHTIB, 10 MiJUIAraloTh BUNPOOYBAaHHSM, SKIIO L€ HE 3a3HAYEHO B
CTaHapTax;

—BUOIp 1 BU3HAYEHHS aKpeIUTOBAHOI BUMPOOYBaNbHOI Jaboparopii,
sIKa MOBUHHA MTPOBOJUTH BUIIPOOYBaHHS;

— MiATOTOBKY MPOEKTY AOTOBOPY Ha BUKOHAHHS POOIT.

[liaroroBua yacTrHa poOOTH 3 cepTUdiKalil 3aKIHIYETHCS BUITYCKOM
piteHHst 32 GOpMOI0, MPUUHATOT B cucTeMi cepTudikartii. Pimenns pazom 3
MPOEKTaMU JOTOBOPY Ha BHKOHAHHS POOIT HaJcHiaeThes 3asBHUKY. [Ipn
opranizaimii ceprudikaiiHuX BHUIPOOYBaHb 3MIMCHIOETHCS TIMOIp 1
BUBYCHHS JIIFOYMX HOPMATUBHHUX JIOKYMEHTIB Ha MPOAYKIIIO, 3asBICHY IO
ceprudikauii, MeToaiB i1 BUIPOOyBaHb 1 OL[IHKH PE3YJIbTATIB.

3asBHUK NpuilMae OCTaTOYHI pIIICHHA, SIKi €JIEeMEHTH CHCTEMH
SIKOCTI, MIJBHMIN Ta BHAMA OpraHi3amiiHOl Ta TEXHIYHOI isJIbHOCTI
HiAASTaloTh HepeBipui mij 4yac ceprudikamii B 3aJaHUi iHTepBal yacy.
3asBHUK NOBUHEH CTBOPUTH YMOBH 1 HaJlaTH TOKYMEHTH JUIsl 3a0€3eUeHHS
mpolieciB  mepepipok. BiH Moxke mnomatum 1m0 oprany 3 ceprudikarii
MIPOTOKOIN BUIPOOYBaHb, IPOBEACHUX IIPH PO3POOI Ta IMOCTAHOBII
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MPOAYKIii Ha BUPOOHHUIITBO, JOKYMEHTH IPO BHMPOOYBAHHS, BUKOHAHHUX
CTOPOHHIMH BUIIPOOYBaJIbHUMHU J1a0OpaTOpisIMU Ta iHIII TOKYMEHTH, IO
CBiYaTh TPO BIAMOBIAHICTE TEXHOJIOTiI YW MPOMYKLii BCTaHOBICHUM
BuMoraM. Ha oOcHOBI aHamizy moJaHWX i3 3asBKOI JOKYMEHTAJIBHO
MiATBEP/DKEHUX JTOKAa3iB BIAMIOBIAHOCTI HOTO TPOAYKIii BCTaHOBJICHUM
BHMOTaM, OpraH 3 cepTUdIKaIii MoKe MPUIAHATH PIICHHS PO CKOPOUCHHS
o0csry BunpoOyBaHb a00 Mpo BUAauy cepTHdikara.

BunpoOyBaHHS NPOBOAATHCS BHUMPOOYBAIEHUMH J1a0OPATOPisIMH,
aKpeIWTOBAHMMK Ha TPOBENEHHS TIIBKA THX BHNPOOYBaHb, SIKi
nepeabadeHi B IX HOPMATHUBHHX, aKpeIuTalidHUX IOoKyMeHTax. [lpu
HEMOXKIIUBOCTI TIPOBEJICHHS BUNPOOYBaHb Ha BHIIPOOYBalbHIN 0asi
akpenuToBaHoi Jaboparopii, BHMPOOYBAaHHA MOXYTh IPOBOJUTHCS
MEepPCOHAIOM i€l Jjlaboparopii y BUPOOHHMKA 4YM CIIOKMBaya JaHOl
OPOAYKIiT 3 BHUKOPUCTAHHSAM BJIACHUX  KOIITIB  BHIIPOOYBaJIBHOI
nmabopartopii 4 HaSBHUX Y IMOCTadaIbHUKA 3aC001B BUIIPOOYBAHb.

[Ipomec ceprudikarii mporpaMHAX TPOAYKTIB Ta CHCTEM SKOCTI
MiAMPHUEMCTBA MICTUTB:

—aHam3 1 BHOIp po3poOHHKOM ab0 3aMOBHHUKOM (3asBHHUKOM)
KOMIIETeHTHUX Y Wi Tadxy3i opra"y 1 arecTtoBaHoi naboparopii mms
BUKOHAHHS cepTudikaiiiHnx BUpoOyBaHb;

—ToJady 3asBHUKOM 3asBKM Ha BUOpPOOyBaHHS JI0 OpraHy
ceprudikamii 1 TpUAHATTS cepTUdikaTopa pillleHHS 3a 3asBKOI, BHOIp
cxeMu cepTudikaii, ykianiaHHsg JOroBOpY Ha cepTH]iKaIlito;

— ineHTH(dIKAIIF0 BUMOT JJO CUCTEMH SIKOCTI IMiIIPUEMCTBA Ta/abo 10
BepCil MPOrpaMHOro MPOAYKTY, IO Mi/UISATaloTh BUIPOOYBaHHSIM;

— BUKOHAHHS CepTU(IKAIiHHNX BUMPOOYBaHb CHUCTEMH SIKOCTI
mianpueMcTBa abo Bepcii MPOrpaMHOTO TMPOAYKTY cepTudikamiiHOT
J1a00paTopI€lO;

—aHajmi3  OTPUMAaHMX  pe3yNbTaTiB 1 OPUHHATTS  pilIEHHS
Jaboparopiero Ta/abo opraHoM cepTHdikallii mpo MOXJIUBICTH BHAAUl
3asBHUKY cepTU(iKaTa BiAMOBIIHOCTI;

—BUAady opraHoMm cepTu(ikauii 3asBHUKY — cepTudikaty Ta
mineHs3ii Ha 3acTOCyBaHHA 3HAKa BIANOBIAHOCTI Ta Ha BHITYCK
cepTH]iKOBaHOT POIYKIIIi — BEPCii MPOrPaMHOTO MPOAYKTY;

—3IifiCHEeHHsT 1HCHEKLiHOro KOHTPOJIO OpraHoM ceprudikamii
cepTH(]IKOBaHOI CUCTEMH SKOCTI HiAMIPUEMCTBA Ta/ab0 MPOAYKIIii;

—TMPOBEACHHS  3asBHUKOM KOPWUTYBAIBHHX 3aXONiB Yy  pasi
MOPYIIEHHS BIIMOBIIHOCTI MPOLECIB CUCTEMH SKOCTI Ta/abo MPOMyKINT
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BCTAHOBJICHUM BHMOTaM 1 IIpH HENPaBUIbHOMY 3aCTOCYBaHHI 3HaKa
BIJTIOBIHOCTI.

[Tpu nepeBipii BiAMOBIJAIEHOCTI KEPIBHHULITBA PO3POOHHKA 32 SKICThH
NPOAYKLil TMOBMHHO OyTH BW3HAUYEHO HASBHICTh y MigNpPUEMCTBA abo
MPOEKTY, JOKYMEHTAIFHO O(POPMIIEHUX TONITHKH, IIiyIei 1 3000B's3aHb ¥
cdepi SAKOCTI, a TaKOXK CTYIHb PO3YMIHHS i€l MONITHKH, Ii MPaKTHIHE
3OIACHEHHS 1 MIATPUMKa B POOOYOMY CTaHi Ha BCiX PIiBHSAX opraizarii.
[loBuHHO OyTH BCTaHOBIIEHO HASBHICTh Ha IiJIPHUEMCTBI TMpEICTaBHUKA
KEpIBHUIITBA, KUK HE3aJIC)KHO BiJI iHITNX OOOB'I3KIB Ma€ MOBHOBAKEHHS 1
HECe BIAMOBINAIBHICT, 3a TOCTIHHE BUKOHAHHA BHUMOT CTaHIAPTIB 1
HOPMAaTUBHHUX JIOKYMEHTIB cHUcTeMU sKocTi. Cij mepeBipiaTH HasBHICThH
BHMOT, TpOIeayp, 3aco0iB i HABYEHOTO NEPCOHANY I MPaKTHIHOI
peamizamii MPOLECIB CUCTEMHM SKOCTi, a TaKOX aKTyalbHICTh 1
CUCTEMAaTUYHICTh O(DOPMJICHHS JOKYMEHTAIlIi Ha BCI KOMIIOHEHTH, BUMOTH
Ta TIOJIO’KEHHS CHCTEMH SKOCTi, MIO TPEICTaBIsi€ COOOK0 IHTErPOBaHUMN
MpoIleC TPOTATOM ychoro kurreBoro nmkimy II3. IlepeBipku cucremu
SIKOCT1 MOBHHH1 BKJIIOYAaTH BU3HAYCHHSI:

—HAsABHOCTI Ta TIOBHOTH TEXHOJOTIYHOI JOKyMEHTalii Ta
JOTPUMAHHSA ii BUMOT Ha MPaKTHII],

— cTaHy 3ac00iB TEXHOJIOTIYHOI'O OCHAIICHHS Ta HAsSBHOCTI CHCTEMHU
iX TEXHIYHOTO 00CITYTOBYBaHHS;

— HasBHOCTI Ta €()EeKTHBHOCTI CHCTEMHU KOHTPOJIIO Ta BUTIPOOYBaHb;

— CTaHy 3ac001B BUMipIOBaHb 1 BUIPOOYBaHb;

— HasBHICTh CUCTEMH BUSBJICHHS Ta YCYHEHHS BUSBJICHUX HEIOJIKIB
MPOYKIIii 800 TEXHOJIOTII.

Ha mincraBi BunpoOyBaHb OIIHIOKTHCS OTPHUMAaHi pPe3yibTaTH 1
OOIPYHTOBYIOTHCSI BHUCHOBKH TIPO BIJNOBIAHICTH a00 HEBIAMOBIIHICTH
MPOAYKIIT a00 MpoIeciB BUMOTaM HOPMAaTHBHHX JIOKYMEHTIB. [IpoTokonu
BUNPoOyBaHb MOJAIOTHCA 10 OpraHy 3 cepTudikalii, a TAKOX 3asBHUKY Ha
fioro Bumory. [IpoTokomu BHUIPOOYBaHb MiJISATAIOTh 30€piraHHIO
MPOTSTOM CTPOKIB, BCTAHOBIICHMX Y TIpaBHJax CHCTeM cepTudikarii
MPOAYKLIl 1 B IOKyMEHTax BHUIIPOOyBalbHOI JlabopaTopii, ajie HE MEHIIe
TPHOX POKiB.

[Micns oTpuMaHHS Ta TEpPEBIPKH KOMIUIEKTHOCTI 1  SKOCTi
JNoKyMeHTauii (axiBusMu BUNpoOyBajbHOT JlabopaTopii ciifi MpoBecTH
eKCIEepPTH3Y CTYyIEHS pPeajbHOro 3acTOCYBaHHS CHUCTEMHU SIKOCTI Ha
MiIIPUEMCTBI. BumpoOyBaHHS TOYHMHAIOTBHCS 3 CKIIAaHHS MNPOrpamMu
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nepeBipKU CUCTEMHU SKOCTi, SKa TOBHHHA CIY’)KHTH POOOYNM TUTAHOM
TIPOBEACHHS MOJANBIIAX POOIT.

[Iporpama € BHYTpilIHIM pOOOYMM JOKYMEHTOM BHUIPOOYBaIbHOI
nabopatopii i MOBHHHA MICTUTH MEpeJiK podiT, AeTanizoBaHy BiAMOBIIHO
0 crienndiky TiAMPUEMCTBA-PO3POOHHIKA 1 MICTHTHh aHajli3 MOBHOTH Ta
SIKOCTI TIOaHWX BHUXITHUX JOKYMEHTIB 1 CTymeHs iX WpPaKTHYHOTO
3aCTOCYBaHHS TPU TPOCKTYBaHHI, pO3poOJeHHI Ta mocradanHi [13.
Excriepti3a 3acTocyBaHHS MPOLEAYpP CHCTEMH SKOCTI 3HIHCHIOETHCS
BHITPOOYBaJIBHOIO JTA0OPATOPi€I0 HA POOOYMX MICIAX IMiANPHEMCTBA, IO
3abe3neuye XKL I13. [TepeBipkH BHKOHYIOTHCS 3a HAsSBHOCTI Ha POOOYMX
MICIISIX CHCHIaTiCTIB — PO3POOHUKIB BIAMOBITHUX JIOKYMEHTIB Ta 3a
MOBHOTOIO BHKOPUCTAHHS iX MOJOKEHb Ta PEKOMEHMAIH. AHAII3N CTaHy
MPOEKTY 1 BHYTPIIIHI MEpPEeBIpKM CHUCTEMH SKOCTi, MpOLEeciB Ta/abo
MPOAYKIil MOBWHHI BHKOHYBATHCS IEPCOHAJIOM, HE3aJEKHHM BiJ 0cCi0,
0e3nocepeTHRO BiIMIOBIIaIbHUX 32 BUKOHAHHS ITUX POOIT.

Metomukun TepeBipok AKOCTi po3pobneHHs 113 moBuHHI OyTH
3a0e3rneyueHi HEOOXiTHMMH pecypcaMH UIi BHUKOHAaHHS —TMPOTpamMu
BUNPOOYBaHb, METOAWKAMH IUIAHYBaHHS Ta pPO3POOJICHHS NPUBATHHX
MpoleAyp TMepeBipok. MeToAWKM TOBHHHI MICTHTH: O00'€KTH 1 I
BUTNIPOOYBaHb; TMOKAa3HUKH SIKOCTi, IO OYAyThb OIIHIOBATUCS, YMOBHU 1
MOPSIIOK BUMPOOYBaHb; METOIN OOPOOJICHHS, aHAII3Y 1 OIIIHKU PE3yJIbTaTIB
BUNpoOyBaHb; TEXHiIYHE 3a0e3ledeHHs] BHUIIPOOyBaHb 1 3BiTHiCTh. Ciin
BKa3yBaTH TEXHI4HI ¥ mporpamHi 3aco0u, M0 BUKOPHCTOBYIOThCS Mij Yac
MpoBeIeHHsI BUNIPOOYBaHb, 1 IOPSIJIOK MPOBEIEHHS BUIPOOYBaHb, & TAKOXK
OUiKyBaHi pe3ynbTaTu mepeBipok. I[loBuHHI OyTH PO3pOOJIEHI METOAMKH
KOHTPOJIIO 33 pe3yjbTaTaMd KOPEKIid, NI 1O BUMIPABICHHIO IE(EKTiB,
SKIIO B clyk0y KepyBaHHs TepeBipok Hamiije takuii 3anut. Ciyx0Oa
KepyBaHHS IporpaMaMH BUIPOOYBaHb IOBHHHA PO3POOHMTH METOJUKU
30epeskeHHs] KOH(pineHuiiHOCTI Oyab-sKoi iHpopmMaii npo BUNPOOYBaHHS,
a TaKOX JIaHUX, HAsBHUX Y EKCIIEPTIB.

IIporokosn BUNPOOGYBaHb BHIAIOTHCS 3asSBHHUKY JIO OpraHy 3
ceprudikauii. 3asBHUK MOXKE IIOJATH JI0 OpraHy 3 cepTudikamii mpoToKoIn
BUNpoOyBaHb 3 YpaxyBaHHSIM TEPMiHiB iX Aii, MpoBeneHUX MpPU PO3poOLi
Ta TIOCTaHOBI MPOAYKIII Ha BUPOOHUNTBO, ab0 JIOKYMEHTH TIPO
BUNpOOyBaHHS, = BUKOHAHWUX  BITYM3HSHMMU  a00  3aKOPIOHHUMHU
BUNPOOYBaJIbLHUMHU J1a0OPATOPiSIMU, aKpeIUTOBAaHMMU ab0 BH3HAHUMH B
cucremi ceprudikanii. Ha mimcraBi mpoTokoiiB  cepTUdIKAIHHUX
BUMPOOYBaHb  OITIHIOIOTHCSA OTPUMAaHI pe3yiabTaTH 1 BUKOHYETHCS
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OoOTpyHTYBaHHS ~ 3pOOJICHHX  BHCHOBKIB TIpO  BIAMOBIAHICTH  abo
HEBIiMOBITHICTh MPOTYKIIil BAMOTaM HOPMAaTHBHUX JOKYMEHTIB.

BucHoBOoK 3a pe3yipraTamMu  cepTU(IKaliHHUX BHUIPOOYBaHb
pPO3pOOIIEThCA TPEACTaBHUKOM Oprany i3 ceprudikamii Ta MICTUTh
y3arajJpHEH1 BIIOMOCTI TIPO pe3ysIbTaTH BHIPOOYBaHb Ta OOIPYHTYBaHHS
TOIUTPHOCTI BHOAHHA cepTudikaTa. Y pa3i OTpUMaHHS HETaTUBHUX
pe3ybTaTiB cepTUdIKAIHHUX BUIIPOOYBaHb MPUUMAETHCS PIlICHHS PO
BiIMOBY y BumaHHI ceprudikaty BiamosigHocTi. Ilicims moomparroBaHHS
cUcTeMa SKOCTI cepTU(iKyeTbcsi abo BHUIIPOOYBAaHHS MOXYTh OyTH
noBTopeHi. PesynpTaty aHamizy cTaHy TEXHOJOTIl Ta SIKOCTI MPOIYKIii
0OpPMIIIOTBCS aKTOM, B SKOMY HAJalOThCs OI[HKH IO BCIX IMO3HUILIAX
[Iporpamu BHUIpPOOYBaHb 1 MICTSATHCSI BHUCHOBKH, IO MICTSATh 3arajibHY
OLIIHKY CTaHy BHPOOHHIITBA Ta MPOMYKIii, HEOOXIIHICTh KOPUTYBAIbHUX
3aX0fiB. AKT BHKOPHCTOBYETHCSI OpraHOM IO cepTudikamii pazoMm 3
MIPOTOKOJIAaMH BUIIPOOYBaHb, 3asBKOI0 HAa BHIAuy Ta BU3HAUCHHS TEPMiHY
nii ceprudikaTa Ha MPOTPaMHHIA TPOAYKT, MEPIOAMIHOCTI 1HCIIEKIIIITHOTO
KOHTPOJIIO, & TAKOXK JJIsI CKJIaJaHHS KOPUTYIOUUX 3aXO0JIiB.

3a pe3ynpTaraMu cepTH(IKAIifHIX BHUMPOOYBaHb Ta EKCIIEPTHU3H
JNOKyMEHTalli NmpuiAMaeThCs pIlICHHA Npo BUAady cepTudikara. Y pasi
OTPHMaHHS HETaTHMBHUX pe3yJbTaTiB cepTudikamiiiHux BUIPOOyBaHb
MpUAMAETHCS PILIEHHS PO BiIMOBY y BUAadi cepTH]ikara BiJIMOBITHOCTI.
KpiM TOTO, MianpHeMCTBY-3assBHUKY MOX€E OyTH HAIpaBJICHO MPOIIO3UIIT
MO0  YCYHEHHS  MOMXJIMBHX TPUYHUH  HETaTUBHHUX  pe3yJbTAaTiB
BUNIPOOYBaHb, MiCJsl JIOOMPAIIOBAHHS CEePTH(DIKYETHCS BHIIPOOYBaHHS
MOXYTh OyTH TIOBTOPEHI.

Opran 3 ceprudikanii micns aHadi3y HPOTOKOJIB BHUIPOOYBaHb,
OLIHKA  BHUPOOHWITBA, cepTUdiKalii CcHCTeMH  SIKOCTi, aHami3y
JOKYMEHTAIlil, 3a3HauyeHOi B PIIICHHI 3a 3asBKOI, 3IWCHIOE OIIHKY
BIJNOBIHOCTI MPOAYKLii BCTAHOBJIEHUM BUMOTraM, oopmiisie cepTudikar
Ha MiJicTaBl BUCHOBKY €KCIIEpTiB i peectpye Horo. IIpu BHeceHHI 3MiH B
KOHCTPYKTOPCBKY a00 eKCIUTyaTalliiHy JIOKYMEHTAIlifo, SIKi MOXYTh
BIUIMHYTH Ha fAKICTb CHCTeMH a00 MpOrpaMHUM TNPOAYKT, IIO
3aCBIAUYIOTBCS TIpU cepTudikalii, 3assBHUK MOBUHEH CIOBICTUTH NpPO LE
opran 3 ceprudikamii, Ui TPUHHATTS pilIeHHS PO HEOoOXiTHICTh
NpOBEeNeHHs] JO0AAaTKOBUX BHIIpoOyBaHb. Ilicist peectpauii ceprudikar
BCTYIA€ B CHJIY 1 IPSAMY€E HiANPUEMCTBY-3as1BHUKY. OJJHOYACHO 3 BUAAYEIO
ceprudikara IMAMPHUEMCTBY-3aIBHHKY MOJKE BHIAaBaTUCS JIICH3IA Ha
TIpaBO 3aCTOCYBAHHS 3HAKa BiITOBITHOCTI.
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3a cepruikOBaHUMHU TPOTPAMHHAMH TPOIYKTAMH B TpoIeci iX
eKCIUTyaTalii MpOoTATOM YChOTO TepMiHy Aii cepTudikaTa BiAMOBIIHOCTI
MOBUHCH 3IHCHIOBATHCA IHCHEKUIUHUU KOHMpPoab. IHCTICKIIHHUN
KOHTPOJIb MPOBOJUTHCS Y GOpMi NEpioAUMYHHX 1 MO3aIUIAHOBHX MEPEBIPOK
JOTPUMAaHHS BUMOT JIO SIKOCTI TEXHOJIOTIT Ta cepTr(]hiKOBaHOT MPOTYKIIii.

OO0'ekTaMi KOHTPOJIIO, B 3aJIeXKHOCTI BiI cXeMH ceprudikarii, €
ceprugikoBaHa MPOAYKILis, CHCTEMA SKOCTi 200 CTabUIBHICTh BUPOOHUIITBA
MiANpUEMCTBY-3asBHUKY. llpn BH3HaueHHI TmepiogWYHOCTI 1 o00CATY
IHCIIeKI[IHHOI ~ TIEpeBIpKM  BPAaxXOBYIOTBCS Taki  (akTOpPH:  CTYIIiHb
MOTEHIIHHOT ~ HeOe3MeKH  MPOrpaMHOro  MPOAYKTY,  CTaOUIBHICTH
BUPOOHHUITBA, OOCST BUIYCKY, HasBHICTH i 3aCTOCYBaHHs CUCTEMHU SKOCTI
mpu po3podmi, iHpopmamio Mpo pe3ynbTaTH BUIPOOYBaHb MPOMYKTY i
Horo BHPOOHHWIITBA, MPOBEICHUX BUPOOHUKOM, OpraHaMu Jep>KaBHOT'O
KOHTPOJIIO 1 HATJISATY.

Pesynprati iHCIIEKIIHOTO KOHTPOIO O(OPMIISIOTECS aKTOM, B
SIKOMY Ja€ThCSl OIHKAa pe3ylbTaTiB BUIOPOOYyBaHb 3pa3KiB Ta IHIIHMX
MEPEeBIPOK, POOUTHCS 3arajbHUM BUCHOBOK TMPO CTaH BHPOOHUIITBA
ceptudikoBaHOi TPOAYKIIi 1 MOMXKIMBOCTI 30€pekeHHS [ii BHIaHOTO
ceprudikara. AKT 30epiraeTbcsi B oprasi mo ceptudikariii, a Woro Korii
HaIPaBISAIOTECS PO3POOHKMKY 1 B oOprasizaiii, 1o Opanu ydacThb B
THCTIEKIIIHHOMY KOHTpOJi. 3a pe3yinbTaTaMH IHCIEKI[IHHOTO KOHTPOIO
opraH TO cepTudikamii MoXe TPU3YNUHUTA ab0 CKacyBaTH [ifo
ceprudikata W aHyJIIOBAaTH JILEH31I0 HAa MPaBO 3aCTOCYBaHHS 3HAKa
BIJIMOBIHOCT] y pa3i HEBIAMOBIIHOCTI MPOAYKIlT BUMOraM HOPMAaTHBHUX
JIOKYMEHTIB, KOHTPOJIbOBAaHUX TpH cepTU(iKaIlii, a TAKOXK Y BUMAIKAX:

— MPUHIUAIIOBUX 3MIiH MOJIeNi 3pilocTi, Mpo(diIo CTaHAAPTIB,
HOPMAaTHBHUX JIOKYMEHTIB Ha MPOAYKI[iI0 a00 METOIy BUIIPOOYBaHb;

— 3MIHM KOHCTPYKIIIT (CKIIamy), KOMIUIEKTHOCTI TIPOTYKIIii;

— 3MiHM opraHizauii abo TeXHOIOTii po3poOIeHHs Ta BAPOOHHIITBA;

—HEBHKOHAHHS BHMOTI  TEXHOJOTii, METOMIB KOHTPOII Ta
BUNIPOOYBaHb, CHCTEMH SIKOCTi, SIKIIO IIepepaxoBaHi 3MiHHM MOXYTh
BUKJIMKATH HEBIIMOBIAHICTh MPOIYKLIi BUMOIraM, KOHTPOJbOBAHHM MpPH
ceprudikarii.

Pimennss mpo 3ynuHeHHs nii cepTUdikary Ta JileH3ii Ha TpaBo
3aCTOCYBaHHS 3HAKa BiANOBIAHOCTI HE MPHUUMAETHCS B TOMY BUIAJKY,
SKIIO LUISIXOM KOPUTYBaJbHUX 3axXO[iB, IOTOPKEHHX 3 OpPraHoM 3
ceprudikalii, o HOro BUIAB, 3asBHUK MOXXE YCYHYTH BUSABJICHI IPHUUHH
HEBIJMOBIMHOCTI Ta MIATBEPAUTH O€3 TOBTOPHUX BHUIPOOYyBaHb B
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aKpenuTOBaHIM JabopaTopii, BIAMOBITHICTH MPOAYKTY abo TpOIIeciB
HOPMAaTHBHUM JOKyMEHTaM. SIKIIO HIBOro 3pOOHWTH HE MOXHA, TO IIis
ceptudikara BiAMIHAETBbCA, 1 JINEH3i1 Ha MpPaBO 3aCTOCYBaHHS 3HAaKa
BIAMOBIAHOCTI  aHyJroeThesl. [HQoOpMamiss mnpo mnpu3ynuHEHHs abo
cKacyBaHHA [ii ceprudikaTa TOBOIUTHCS OpraHoM 3 ceprudikarii, mo
HWOro BHIAB, IO BIJIOMOCTI 3asiBHHKA, CIIO)KMBAYiB Ta 1HIIMX 3allIKaBJIEHUX
opranizaniii. Jlist ceprudikaTy Ta mpaBo MapKyBaHHS MPOAYKIil 3HAKOM
BIJIMOBITHOCTI MOXYTh OyTH BiHOBJEHI MPW BHKOHAHHI MiAIPUEMCTBY-
PO3pOOHHKY HACTYITHUX YMOB:

— BUSIBJICHHSI TPUYHMH HEBiJINOBITHOCTI Ta iX YCYHEHHS;

—TOJaHHs 0 oprany 3 cepTuikaiii 3BiTy Ipo BUKOHaHY POOOTY
1010 TIOJITIIIICHHS Ta 3a0e3MeYeHHS IKOCTI POTyKIIil;

—IIPOBEJICHHS 32 METOAMKAMH 1 MiJi KOHTPOJIEM OpraHy cepTudikarii
JNOJAaTKOBUX BHUMNPOOYBaHb MPOAYKLii Ta OTPUMaHHS ITO3UTHBHUX
pe3yIbTaTiB.

2.3.2 lokymeHTyBaHHS mpoueciB i pe3yasTaTiB ceprudikamii mporpaMuux
NMPOAYKTIB

Cxiiag 1 3MiCT JoKyMeHTamii Juisi cepTHdikallii CHCTEMH SKOCTI
MiAMPUEMCTBA 3aJieKaTh BiJl XapaKTEPUCTUK MPOCKTYBaHHS, PO3POOICHHS
Ta Monu(ikamii MporpaMHUX 3ac0o0iB, a TAKOX BiJl BUMOT JIO iX SIKOCTI Ta
0CO0JIMBOCTEH TEXHOJIOTTYHOTO cepeaoBuIna. ToMy HEOOXiqHHI KOMIUIEKT
JOKYMEHTIB Ui KOXKHOTO MiANMPHUEMCTBA YW TPOEKTY CIiJ BUOWUpaTH i
aJanTyBaTH CTOCOBHO [JI0 ILMX XapakTepucTuK. OLiHIOBaHUMH MpHU
ceprudikaiii MOKa3HHKAMH CHUCTEMHU SKOCTI € HAasBHICTh BiJlITOBIIHUX
JOKYMEHTIB Ta NpPaKTUYHE BUKOHAHHS BUMOI' TIEBHOTO pPIiBHS MOJEINI
spiocti CMMI abo amantoBanoro npoduio craHzaptiB Ha 0a3i ISO
9000:2000, a TakoX, CTBOPEHHMX Ha iX OCHOBI, MOCAJAOBUX IHCTPYKLIiH
(haxiBIsAMH MiANTPUEMCTBY-PO3POOHUKY. 3asBHUK IMOBHHEH IiJITOTYBATH 1
MPE/'sIBUTH BUIIPOOYBAIBLHOT J1a00paTopii y3ro/pKeHUH MiXK 3aMOBHHUKOM 1
PO3POOHHMKOM 1 3aTBEpIKEHHH KOMILUIEKT JOKYMEHTIB JUISl MEPEBIpKU iX
JIOCTOBIPHOCTI, IOCTATHOCTI CKJIAy 1 SKOCTi BUTOTOBJICHHS BiAIOBITHO JIO
HOPMATUBHHX JIOKYMEHTIB.

Opi€eHTOBHHH KOMIUIEKT OCHOBHUX JOKYMEHTIB Ipu cepTHikamii
CKJIaJa€ThCs 3 TPHOX TPYIL:
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—0a30Bi HOpMATHBHI JOKYMEHTH CHCTEM SKOCTI BIATOBITHO [0
HOMEHKJIaTypH 1 3MicToM npodinro ctangapti Ha 6a3i ISO 9000:2000 abo
mozeni 3pimocti CMMI, a TakoX mMiArOTOBIEHI PO3pOOHMKaMU Ha iX
OCHOBI  IporpamMa, KEpiBHHITBO Ta IHCTPYKINi, SIKi HaJIarOThCS
BHUIIpoOyBayaMm (eKcmepTaM) CHCTEMH SKOCTI abo mpomykmii, 1o
TIePEBIPAETHCS;

—BUXiOHI  JOKYMEHTH, IO  XapaKTepU3ylOTb  KOHKPETHE
MiIPUEMCTBO a00 TIPOEKT, a TAKOXK KUTTEBUH UK IPOTPAMHOTO 3ac00y,
MiTOTOBIIIOBaHI KEPIBHUIITBOM MPOEKTY ISl CepTUdIKaIlii oro SKOCTi;

—3BITHI JIOKyMEHTH BUTIpoOyBadyiB, IO BiZOOpaKalOTh pe3ybTaTH
nepeBipku  (ceprudikarii) cHcTeMH SKOCTI MigNpUEMCTBA Ta/abo
MPOTPaMHOTO TIPOAYKTY, IO TOJAIOTECS OpraHy ceprudikaiii, 3asBHUAKY 1
KEpiBHHLITBY HiAMPUEMCTBA, IO TIEPEBIPAETHCS.

[Iporpamuuii mpoaykT abo cucTeMa SKOCTI MiANPHEMCTBA, IO
MOAl0ThCA Ha cepTH]IKaIlifo, TOBUHHI UTH B KOMIUIEKTI 3 BiJIIOBiIHOIO
nokyMmenTariero. Ilepemik i mpuOAM3HUI 3MICT TpyHn NOHX JOKYMEHTIB
Opi€HTOBaHI Ha 3arajbHUN BHIIAQJOK TICPEBIPKM CHCTEM  SIKOCTI
HiANPUEMCTB, IO 320€3MeUyIOTh JKUTTEBHH LUKJI BEIHKHX MPOrPaMHHX
npoayKTiB. KOMIUIEKT TOKYMEHTIB MOXKE CKOPOYYBATHCS 1 alanTyBaTHCS
32 TOTOIDKCHHSM MK 3asBHUKOM, CEpPTU(QIKATOPOM 1 KEpiBHHUIITBOM
MiAMPUEMCTBA, IO MEPEBIPIETHCS BiAMOBIIHO 10 XapaKTEPUCTHK MPOEKTIiB
mporpaMHuX 3aco0iB. Jleski MOKYMEHTH MOXYTh OO'€IHYBaTUCsS B
IHTETPOBaHI 3BITH 3 YITKOK BIAMOBIJAIBLHICTIO TMEBHUX (axiBIiB 3a iX
BUKOHAHHSI.

ba3oBi OKyMEHTH CHCTEMH SKOCTI MiANPUEMCTBA Ta >KUTTEBOTO
IIUKJTy TIPOIPaMHOTO 3ac00Y:

1. Konueniyisi, TepMIHOJOrIS, BHUMOT'M Ta HACTaHOBU IIIOZO
MOJIIIIEHHS TISUIBHOCTI — CUCTeMH MeHeKMeHTY sikocTi — 1ISO 9000:2000
abo Bepcis mogaeni 3pinocti CMMI.

2. ApnantoBaHi Bepcii a0o mepemik PpO3AUIB 1 pPEKOMEHAALiH
crarpaprie 1SO 12207, 1SO 15504, ix 3MiH 1 MOCIOHUKIB i3 3aCTOCYBaHHS,
BUIUICHUX TpHW afanTamii Ta 0OOB'SI3KOBUX IJIi BUKOPUCTAHHS B CHUCTEMI
SIKOCT1 KOHKPETHOTO MiJIPHEMCTBA 200 MPOEKTY HPOTrPaMHOT0 MPOIYKTY.

3. ApanToBaHa Bepcisi abo meperik pPO3AUIIB 1 peKoMeHIamin
cragnapry ISO 900003, BumineHux mpu amamntailii Ta OOOB'S3KOBUX IS
3aCTOCYBaHHS B CHCTEMI SIKOCTI MiJIPUEMCTBA, 110 BUITYCKa€ MPOTrpaMHHUNA
HPOIYKT.
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4. ba30Bi XapaKTepUCTUKH 1 aTpuOyTH AKOCTI poekTy 113, BuaineHi,
aJanToBaHl 1 KOHKPETH30BaHl Ha oCHOBI cranaaprtiB 1SO 12182, 1SO 9126,
I1SO 14598, 1SO 25000.

5. AnmanToBaHa Bepcis 1 3aTBEp/PKCHA PEAAKINS KEPIBHUIITBA IO
CYIIpOBOAY Ta KOH(IrypamifHOMy YIpaBIiHHIO OCHOBI PEKOMEHIAIIii
crangaptis 1ISO 14764, 1SO 10007, 1SO 15846.

6. KommiekT mocagoBuX — IHCTPYKWiHd, IO  BH3HAYAIOThH
BIJIITOBIAILHICTh, TOBHOBKECHHS 1 TMOPSIOK B3a€EMOJIi BCHOTO KEPIBHOTO,
BUKOHY€E 1 TepeBipsrodoro poOOTy mepcoHady, SKHii Oepe ydJacTh B
MpOoIeypax CUCTEMH SIKOCTI MiIMPUEMCTBA JJIsi KOHKPETHOTO TpoekTy [13.

BuxigHi JOKyMEHTH, IO BiOOpa)kar0Th OCOOJUBOCTI >KUTTEBOTO
IUKJTY KOHKPETHOT'O MPOrPaMHOTO0 3ac00Y:

1. Onuc XapakTepUCTUK MPOTPaMHHUX MPOJYKTIB, IO CTBOPIOIOTHCS
Ha TIANPUEMCTBI, CHCTEMH 1 30BHIIIHBOIO CEPEIOBHINA IX MKHUTTEBOTO
UKy, HEOOXiMHUX [UIA aJanTaiii Ta MiArOTOBKH poOouYmx Bepciit
CTaHIapTiB 1 BUMOr mpoekty I3 Ta cmcreMu SKOCTI MiAIPUEMCTBA
BIIMOBIIHO 70 pekoMmeHaaniii cranmaprie 1SO 12207, I1SO 15504,
ISO 90003 1a 1SO 9126.

2. Onmc wined, BUMOr 1 3000B'I3aHb MiANPUEMCTBA-PO3POOHHKA B
00JIaCTI CHUCTEMH SKOCTi, KpPUTEpiiB SKOCTI MpoOIeciB 1 MNPOAYKTIB
PO3pOOIIEHHS, TOCTABKH Ta MiATPUMKH BCHOT'O JKUTTEBOTO IUKITY [13.

3. KoMIutekT ekcriayaTalidiHUX JOKYMEHTIB, MO TMOCTABISIOTHCS
3aMOBHUKY 1 KopucTyBauam s 3a0esneuenHs JKIL[ Ta 3acTocyBaHHS
KOHKPETHOT Bepcii MporpaMHOro TNPOJAYKTy Ha OCHOBI aJarTOBaHUX
craugaptis 1SO 9294, 1SO 15910, 1SO 18019.

4. JlokymeHTtamis 1 3acobm aBTOMaTH3allii MPOEKTYyBaHHSI,
po3poOuyieHHs,  Moaudikamii, KOHTPOJNO Ta  BUIpPOOyBaHb,  IIO
BUKOPUCTOBYIOTHCSL JIJIsl 3a0€3MCUCHHST JKUTTEBOTO IUKITY MPOTPAMHOTO
MPOAYKTY.

5. Tlnanm 1 MeTONWKHM BHUIIPOOYBaHb 3aCTOCYBaHHS Ta OIIHKU
e(EeKTHBHOCTI MPOIIECIB CUCTEMH SKOCTI MiJANPHEMCTBA Ta MPOTPAMHOTO
MPOAYKTY.

6. MeTtoauku cynpoBoay, iieHTr(iKawii KOMIOHEHTIB IPOTPaMHOTO
MPOJYKTY Ta JOKyMEHTaIlii, aHai3y Ta 3aTBEp/PKEHHs BEpCid KOMIUIEKCIB
porpam i JaHux.

7. Mertoauka KOH(}IrypamiiHOro KepyBaHHS, 3aTBEPKEHHS,
30epiraHHs, 3axXWCTy, KOITIOBAaHHS BEpPCI MPOTrpaMHOrO MPOAYKTY Ta
CYMPOBOKYIOUMX JTOKYMEHTIB, a TaKOXX HAKOMWYCHHS 1 30epiranmsi,
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3apeECTPOBAHMX B apXiBi MiAMPHUEMCTBA JaHUX PO XaPaKTEPUCTUKH SKOCTI
MIPOTSITOM >KUTTEBOTO LUKITy BEPCii MPOrpaMHOTO MPOAYKTY.

PesynpTyroui nokymMeHTH BHUNpOOyBaHb — cepTH]ikamii cucTeMu
SIKOCTI MiJNpHEMCTBA Ta/abo MPOrpaMHOTO MPOAYKTY:

1. 3BiT mpo HaABHICTh, AaKTYaJTbHOCTI 1 CHCTEMaTHYHOCTI
odopmIIeHHSI JOKYMEHTAIlii, a/lanTOBaHOI JO BUMOT i MOJIOKEHb CHCTEMH
SIKOCTI TIAMpPUEMCTBA, IO 3a0e3medye iHTEerpoBaHWi Mpolec TapaHTil
SIKOCT1 IIPOTSITOM YChOT'0 )KUTTEBOTO LIUKITY IIPOTPAMHOTO IPOIYKTY.

2. PesympraTté KOHTPOIIO Ta BUMPOOYBaHb CTaHy 1 3aCTOCYBaHHS
CUCTEMH SIKOCTi, III0 MPOBOIATHCSA TMEPIOAMYHO IS BU3HAYCHHS il
MPUIATHOCTI i €(PEKTUBHOCTI.

3. 3BiT mpo HAsABHICTh Ta WIATPUMII B pOOOYOMY CTaHI METOIUK
MPOBENCHHSI TMEpPEeBIpOK 1 JIOKYMEHTAIbHO O(QOpMIIEHHX 3BITIB MpO
pe3yabTaTH  JOCATHYTOTO SKOCTI BHKOHAaHHS BHMOT JOTOBOPY Ha
cepTu(iKaIiro 3 3aMOBHAKOM.

4. Pesynprat peecTpamii JOCATHYTUX XapaKTEPUCTHK SKOCTI
KOMIUIEKCY  Tporpam:  ifeHTH(ikaIlisi, HakKoOnmWueHHS, 30epiraHHs
3apEECTPOBAHMX JAHUX [P0 XapakTePUCTUKU Ta aTpuOyTax SKOCTI
MPOTPaMHOT0 NPOIYKTY 1 HOrO KOMIIOHEHTIB.

5. Pesynbratum peamizaiii 1uiaHy po3poOJICHHS, JOKYMEHTaIbHO
opopMIIeHUX BXIAHMX 1 BHXIJHMX JaHUX €TamiB pPO3POOJICHHS Ta
MIPOTOKOJIIB MEPEBIPKHU peartizarii ;kutreBoro muxkiy [13.

6. PesynbTaTH mNpakTHYHOTO BHKOHAHHS MPOTPaMH SIKOCTI Ta
3MIACHEHHS PErjaMeHTOBAHOI JIsUTLHOCTI B cepl SKOCTI Ha BCIX eTamax
*KuTtTeBoro mukiy I13.

7. PesymbraTh arecTamii iMiTaTOpiB 30BHIIIHBOTO CEPEIOBHUINA i
reHepaTopiB TECTiB, a TaKOX OIIHKA IX JOCTATHOCTI JJii BHKOHAHHS
cepTUdiKamiiHUX BUMPOOYBaHb MPOTPAMHOTO TPOYKTY.

8. PesynbraTi aHamisy BUKOHAaHHs IUIaHIB 1 METOJUK MPOBEICHHS
BUNIPOOYBaHb,  TMPOTOKONM  BUNPOOYBaHb,  OIMHKK  BiJINOBIJHOCTI
pe3ybTaTiB BUNPOOyBaHb MPOMOHOBAHMUM BHMOTaM, a TaKOX pe3yJIbTaTH
BUNpoOyBaHb, 3aTBEpIKEHI NpPEACTaBHUKAMU 3asBHUKA, 3aMOBHHKA 1
MocTavyaibHUKA.

9. AKT pe3ynbTaTiB MEPEBIpOK PEATHHUX XapaKTEPUCTUK KUTTEBOTO
nukiny 113 1 cuctemu KOCTI miANIPUEMCTBA, BUCHOBKH PO 1X BiAMOBIIHICTH
BUMOTraM 0 cepTudikauii BAPOOHULITBA IPOTPAMHOTO IPOIYKTY.
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10. Cepridikar cucTeMu SKOCTI HiAMPHEMCTBA Ta / a00 IPOrPaAaMHOI0
MpPOAYKTy 1 3a0e3medeHHs MOro I>KUTTEBOTO IHMKIY, JIIEH3iT Ha
3aCTOCYBaHHS 3HAKIB BiJIITOBIIHOCTI.

2.4 TIpakTH4Hi 3aBIaHHSA

3asoannsa 1. Hannuiite pedepaT Ha OAHY i3 TEM:

— aHaJ3 CTAaHAAPTY IJIS CHCTEM KepyBaHHS AKicTio «Bootstrapy,

— aHaJli3 CTAaHAAPTY JJIS CUCTEM KepyBaHHs sKicTio «Trilliumy;

— aHaJIi3 CTAaHAAPTY U1 CUCTEM KepyBaHHS AKIicTIO «ISO 12207».

[opiBasiite posrmsayTHii ctangapt 3 1ISO 9001, CMM Ta SPICE.

3as0annsn 2. OOepiTh HEOOXiTHWI pIBEHHb 3pUTOCTI Opranizarii
srigao Moneni CMM ni1st HacTyImHUX MPOEKTIB, 110 HaBeleHi y 1o1aTky B.

3asoanna 3. BiamoBimHO [0 HaBeIEHOI MOAENI OLIHIOBAHHS
po3pobiTh mporpamy A miapaxyHky piBHst CMM s oOpanoi cuctemu.

3aeoanns 4. Po3po0iTh HEOOXiAHMI KOMIUICKC JOKYMEHTIB JIJIst
ceprudikariii npoekTy 3 1oaaTky B:

a) Ha BiamoBimHicTh CMM;

0) Ha BianosigHicTh 1SO;

B) Ha Bigmosiauicte JICTY ISO/IEC 15504.

2.5 KoHTpoabHi 3anuTanHs

1. 3 sKHUX TPOIIECiB CKIIATAETHCS cUcTeMa cepTr]ikarlii?

2. SIki JOKyMEHTH HOTPiOHI AJis1 CTBOPSHHSI OpraHy cepTU(iKarii?

3. SIki po3AlTH MICTUTh KEPIBHUIITBO 3 SKOCTi?

4. 3 sSKuX eTamiB CKJIAaJaeThecsl mpolec cepTHdikawii mporpaMHHUX
MPOAYKTIB?

5. Slxi Buim poOIT MICTUTh TIEpeBipKa CHCTEMH SIKOCTI?

6. SIki TOKyMEHTH HEOOXIHO MiAroTyBaTH /I cepTrudikamii?

7. Ski craHmapTd SKOCTI MporpamMHOro 3adesnevyeHHs HeoOXiTHO
BUKOPUCTOBYBAaTH Ha PI3HUX eTamax >MXHUTTEBOTO IUKIY MPOrPaMHOTO
MPOAYKTY?

8. B yoM nomsrae meta npotecy 3ade3nedeHHs SKOCTi?
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9. HaBeniTh BU3HAYEHHS CHCTEMH SKOCTI.

10. HaBeniTh OCHOBHI XapakTEpHUCTHUKH MIKHAPOJHOTO CTaHAAPTY
1SO 9001.

11. Slxi XapaKTepHCTHKH MOBHHHI OyTH AJisl OTPUMaHHS MEBHOTO
piBHs 3pinocTi Biamoriguo 10 CMM?

12. HaBenith MOpIBHAIBHY XapakTepucTHKy craHmaptiB CMM Tta
SPICE.

2.6 Jlitepatypa a0 po3ainy

Ceprudiranis: [21-31],[35-38],[43],[45],[49],[51],[101],[100]; ISO
9001: [24],[114]; CMM: [65-68],[103],[105],[108-109]; PSP/TSP: [114];
1SO 15505:[81-89].
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3 BUTPATH HA SAKICTb

3.1 Bapricts skocTi

[MonsaTTs wiHM sikocti cmoyarky Oyma BBedena JIx. [xypanom
(J.M Juran) i ®. I'pinom (F.M Gryna) sik BapTicTh B CKJIaJli IPOIYKTY, 11O
MOke OyTH 30eperkeHa, sIKIIO BCi BUKOHABIII MPAIIOI0Th O€3710TaHHoO.

Ilina sKOCTI — BaXJIMBa KAaTEropis, OCKUIbKH (PaKTUIHO BOHA
BioOpakae BapTiCTh POOIT Ha JOOMpAaIfOBaHHS, 301NbIICHY BapTiCTh
CYIPOBOY.

Llina akocmi Moxe OyTH pO3IieHa Ha JBa TOJNOBHHUX THIIH:
y3rokena (conformance) i meysromkena (non-conformance).

VY3romkeHa IiHa SKOCTI — IIe CyMa, BUTpayeHa Ha JOCATHEHHS SKOCTI
npoaykty. BoHa ninuThes Ha miny momnepemkenns (Prevention cost) i miny
koutpomto (Appraisal cost). BuTparm mnonepemkeHHs MOB's3aHi 3
nornepeKeHHsIM Ae(eKTiB Tepil Hixk BOHU BiaOyayThes. [1pu po3pooui 113
MPUKIIAOM BUTpPAT Ha MONEPEDKECHHS € BUTPATH Ha HABUYAHHS KOJEKTUBY
0a30BMM METOJOJIOTisIM, IIepexifi Ha Cy4YacHi TEXHOJOTil po3po0KH,
BUKOPHUCTAHHS aBTOMaTH30BaHKUX 3aC00iB MPOSKTYBaHHS 1 pO3pOOIICHHS.

Ilina KOHTPOJIO MICTUTH BHMIpPIOBaHHSA, OIIHIOBaHHA ab0 peBi3ir0
MPOAYKTY Il 3a0e3ledueHHsl TapaHTii BIAMOBITHOCTI MK BHMOTaMH,
CTaHIapTaMu SKOCTi 1 pe3ynbratoM. Jlins po3poOKuM MporpaMHOro
3a0e3MeUeHHs, HANpUKIaA, BUTPATH Ha OI[IHIOBAHHS MOXYTb MiCTUTH
IHCHIEKLil0 I[porpaM, TeCTyBaHHS Ta BHMIPIOBaHHS HNPOTrPaMHHUX
MOKa3HHKIB.

HeysromkeHa IiHa SIKOCTI CKJIQIA€ThCs 3 YCIX BHTPAT MOHECECHHX
BHACITiZIOK BUSIBJICHHS HEIOJiKiB, BAHUKHEHHS IOMUJIOK 1 BUXOAY 3 Jafy.

BuytpimHi BUTpatH moB's3aHi 3 NpoOneMamH, BUSIBICHHMH JI0
BiJITIpaBJICHHS. TMPOAYKTY 3aMOBHHUKY. Jlins po3poOKH IMporpaMHOTO
3a0e3MeUeHHs] 10 HUX MOXYTh OyTH BIJIHECEHI BUTpPATH Ha IEPEpOOKY
nporpaM, IMOBTOPHY IHCHEKIII0 Ta TecTyBaHHS. Butparn mnos's3ani 3
MOMMWJIKAMH, [0 BUSBHJIHMCS TIPU EKCIUTyaTalii MpOAYKTY y 3aMOBHHKA,
BITHOCSTBCS IO 3OBHIMIHIX BUTpar. i mporpamHOro 3abe3rnedeHHs,
HaNpHUKIaj, BOHU MICTSATh BHUTPATH HAa CYNPOBiJ i NIATPUMKY, 30UTKHU Bix
MPOCTOIB 1 HEKOPEKTHOTO (DYHKL1OHYBaHHSI.
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Llina sxocTi
Y3romxeHa Heysromxena
1iHa iHa
Iina Iina BuyTpinisi 30BHILIHI
TonepeKEeHHs KOHTPOJIIO BUTpATH BUTpaTU

Puc. 3.1. lepapxist HOHATTS «IiHA IKOCT1»

CraTucTH4HI JOCIHIPKEHHST BIUIMBY IPOIECIB PO3POOKH Ha SIKICTh
PE3YNIBTYIOUOTO NMPOAYKTY MOKA3yIOTh, IIO:

1. VnockoHaJeHHST Tpolecy pO3pOOKM Ta  BIPOBAHKECHHS
mporpaMHOro  3a0e3medueHHss 3HAYHO  3MEHIIYIOTH  BiTHOCHY (Y
mepepaxyHKy Ha OAWHHINKO O0'€My MPOTPaMHOTO TMPOIYKTY B 0OpaHiit
METpHIIl) HEY3roJDKeHY BapTICTh SKOCTI NpHU 30epekeHHi Y3roPKEHOI
BapTOCTI SKOCTi Ha KOJIUITHLOMY PiBHI.

2. IBecTHlii y BIOCKOHAJICHHS IPOIECY PO3POOKH IPOrPaMHOro
MPOAYKTY 32 YMOBH PaHHBOTO 1 aJpECHOTO BIPOBAKEHHS MPOLEIYD
MOJIIIIIICHHS. SKOCTI BEAyTh JI0 3HAYHOTO CKOPOYCHHS Je(EKTIB 1 Tar0Th
BHCOKHWH MO3UTUBHUIN eKoHOMIUHUH edekT (puc. 3.2).

E
4
g
E
% 3aranmeHi EUTpPATH
B Burpartn Ha H2 TR
G BITMOBY _
‘8 ° /
-]
&
3
R
g Burpati ma OLIHKY
m Ta npodiIaKTHEY
—

Bignoeiguz sKicTe, Y%

Puc. 3.2. Llina sikocTi
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3.2 ®yHuii BTPaT

Bubip i ¢opmysBanus Bumor a0 [13 mosnsrae B aHaizi HEOOXiTHUX
BIIACTHBOCTEH, IO XapaKTepW3ylOTh SKICTh iX (YHKI[IOHYBaHHS 3
ypaxyBaHHSIM TEXHOJOTIYHHUX 1 PECYpPCHHUX MOKIHBOCTEH DPO3POOHUKIB.
[lpu wpomy mix sKicTIo QyHKIiOHYBaHHS OyaeMo po3yMiTh 0Oe3miu
BJIACTUBOCTEM, 1110 00yMOBIIOIOTH puaaTHicTh 113 3abe3neuyBaru HaaiiiHe
1 cBoedacHe TOMaHHA HeoOXimgHOi iH(opMamii cmoxuBady mms il
MOJANBIIOTO  BHKOPHUCTaHHS 32 TNpU3HAYCHHAM. BiamoBimHo 1o
MPUHIHUIIOBUX 0COOIMBOCTEH, MPU3HAUYEHHSI Ta BIACTUBOCTEH KoxkHOTO [13
MpH TPOEKTYBaHHI TOBWHHI BUOWpATHCS HOMEHKIATypa 1 3HAYeHHS
XapaKTepPUCTUK SKOCTi, HEOOXimHWX I €(QEeKTHBHOTO 3aCTOCYBaHHS
KOPHCTYyBadyaMH, SIKi 3r0JIOM BiJIOMBAIOTHCS B CICHUQIKAIISIX BUMOT 1 y
TEXHIYHIN JOKyMEHTAIlii 0 KiHI[EBOT'O MPOAYKTY.

KoxHa xapakTepuCTHKa SKOCTI MOXKE€ BHUKOPHCTOBYBATHCS, SKIIO
BU3HAUeHa ii MeTpuKa, Mipa i mKama i Moke OyTH BKazaHWi croci0 ii
BUMIpY Ta 3iCTaBleHHs 3 MOTPiIOHMM 3HaueHHsM. [y konkperHux I[13
JOMIHYIOYl KpUTepii AKOCTI BUAUIAIOTECA TPU TPOEKTYBaHHI Ta
BU3HAYAIOTHCSI BUMOTAaMH TEXHIYHOTO 3aBJaHHS 1 (QyHKIIOHATEHUM
MpuU3HavYeHHSIM. BOHM MOBUHHI, eIl 3a Bce, BioOpaxkaTn QyHKI[IOHAIEHY
NPUIATHICTD TS 3aCTOCYBAaHHS 13 3aIaHUMH [UISIMH.

[lpn po3paxyHKy BHYTPIIIHIX Ta 3aBHIOIHUX BTPaT MOXKIIMBO
BUKOPUCTOBYBAaTH KilacHuHy (pyHKIIt0 a00 ¢yHKiito Brpar ['. Taryri.

Kitacuuna a6o auckperHa ¢yskiis Brpat (3.1), BCTAHOBIIOE YiTKHI
JOMYCK JUISi KOXKHOI XapaKTePUCTHKH, Ta SKIIO MOKa3HHK B MeXax
BKa3aHOr'O JIONYCKYy TO BTpPaTH BBaXalOThCs HYJIbOBI (puc.3.3), 1 SKIIO
MOKa3HHUK BUHIIIOB 32 MEXHU TO TPATH BBAYKAIOTHCS TTOCTIHHUMH.

0’ ya S y S yb
L(y)={AY <V, (3.1)
A21 y > yb

ne Al, A2 — BTpaTu pu BUXO/Ii 3a JIiBY Ta PaBy MEXKIi JIOMYCKY.

Jo nepeBar k1acuuHOi (PYHKII1 BTpaT MOXHA BiAHECTH HACTYITHI:
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1)no3Bosisie 4iTKO HamaTH GOPMYITIOBAHHS MPUIATHOCTI Ta OpaKy;
2)mo0pe po3pobsIeHuid MaTeMaTHYHUI I TPOSKTYBAaHHs 3aco0iB
KOHTPOJIO TOYHOCTI BUTOTOBJICHHS.

BTPaTit

\ 4

HUXHA
MeXa

HOMiHa/bHe BepxhA
3HaYeHHA mexa

Puc. 3.3. Knacuuna QyHkis BTpar
Henomiku:
—BiI0YBa€TbCS PO3MUTTS MOHSTTS «HOMiHANbHE 3HAYCHHS», TOOTO
3aMiCTh HHOT'O ONEPYIOTH MOHATTSIMH 3HA4YEHb TOJIiB JOMYCKIB;
—IOKa3HUKH, M0 3HAYEHHS SKUX 3HAXOIATHCA y MEXax JOIyCKY
BBA)KAIOTHCS OJTHAKOBO BIpHUMU;
— TaKW MiJXi1 He JO3BOJISE BPAXOBYBATH XapaKTep MOXUOKH.

AnbepHaTUBHOIWO (QyHKIi€0 BTpaT € ¢yHKIis Brpar [.Taryri
(puc. 3.4):

L(y)=k-(y-7), (3.2)

ac 7 - HOMIHaILHE 3HA4YCHHs, Y — 3HAYCHHA ITOKa3HUKaA.
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L(y,

BTPaTH

v

A, r

-

Puc. 3.4. ®ynkuis Brpar . Taryri

Ha BigmiHy Bix KTacW9HOI TUCKpeTHOI (PyHKINIT BTpaT naHa GyHKIiSA
HeTiepepBHa, MPUIOMY 13 30UIBIIEHHIM Bapialii BTpaTH 3pOCTat0Th. Y Mipy
3MEHILICHHSI BiIXWJICHb BiJi HOMIHAJIBHOTO 3HAYCHHS BTPATH 3MEHIIYIOTHCS
1 CTafOTh PIBHUMH HYITIO B TOYIIi, IIIO BiJINIOBi/Ia€ HOMIHAIEHOMY 3HAYEHHIO

[epeBaru BUKOpPHUCTaHHS KBaApaTUYHOT QYHKIIIT BTpaT:

— KOHCTPYIOBaHHSI PEUTHHIY 3HAYYIIOCTI MOKa3HHKIB SKOCTI;

—THYYKHH MiAXig 70 BTAHOBICHHA TPAHWYHUX 3HAYEHb JUIS
MOKa3HHKIB.

3.3 TexHoJiorii O1[iIHIOBaHHS TPYAOBUTPAT

Hwxue naroThCst ONMUCH psijly TONIMPEHUX TEXHOJIOTIH OIIHIOBAHHS
TPYAOBUTPAT B TIOPSJIKY 3POCTAHHS 1X CKIIQIHOCTI.

1 O6nik 0OMeXeHb, 0 HAKIAAAIThCS (PIHAHCOBUM KOIITOPHUCOM
a0 rpa¢ikoM BUKOHAHHS POOIT.

2 AHaoris 3 monepeIHiMu IPOSKTaMH.

3.ExcnieprHa owminka. KijgbkicTh BHKOHaBLiB a00 TepMiHH, SKi
HEOOXIAHMX U1l BUKOHAHHS MOTPIOHMX 3aBIaHb, MiAPaXxOBYIOTh OAMH a0
Ounbie uKciao ekcreptiB. Llelt MeTon Moke BUIVISAATH Jy)KE MPOCTHUM,
KOJI EKCIIEPT 3alrCcy€e CBOK0 OIHKY Ha MIMaTKy marepy, abo X ayxke
CKJIaJJHUM, KOJIM MOTPiOHMI KOHCEHCYC BCIX MpHIMAarouux B Hill ydacTh
(npukiamoM Moxe ciryryBaTd TexHosoriss Wideband Delphi).



71

Metomun gexommosuiiii. SIKmo mporpaMHU TPOAYKT TOCHUTH
BEIMKMA Ta CKJIQmHUHA, IO BCiH WMOBIPHOCTI, OTPHMAaHHSI OIIIHOK
TPYAOBUTpPAT Ha po3poOKy i TECTyBaHHS LBOIO MPOAYKTY, BUMaraTume
BEJIMKHX BHUTpAT 4acy 1 3ycuib. Llinkom iMOBipHO, IO B JaHii cuTyaii
Oyzne mpu3HauYeHUIl KepiBHUK MPOEKTY, BIAMOBIMANBHUN 32 MOTPUMAHHS
(hiHaHCOBOTO KOMMITOPHCY i TpadiKy BHKOHAHHS POOIT BCHOTO MPOEKTY, a
Bil TpynH TeCcTyBaHHS Oyne TOTpiOHO HagaHHS KEPIBHUKY MPOEKTY
BHUXITHUX JaHWX B croerianbHoMy (opmati. KepiBHHK TpOEKTy MOxe
IOPYYUTH KOXHIM Tpymi (axiBIiB JaTh BJIAcHY OIHKY BHTpar i3
3aCTOCYBaHHSIM OJIHI€] 3 OMUCAHUX BUIIE TEXHONOTriH. 3 iHmOro OOKY,
KEpIBHUK MOXKE CKOPUCTATHCS OLNbII YHi(IKOBaHUM IMiJIXOAOM, B pamMKax
SIKOTO TIPOTPAMHHIA TPOIYKT po30MBaeThCS Ha ONOKKM ab0 3a KUTBKICTIO
psaAKiB Komy, abo 3a (QyHKIiOHaNPHMMH OanaMu, a MOTIM A0 OJOKiB
3aCTOCOBYETHCS JACSKUN OLIHIOIOYHNA alrOpUTM. SIKIIO BUKOPUCTOBYETHCS
caMe TakW{ MiIXim, TO TPy TECTyBaHHS MOIUIBHO OTPUMATH BIACHY
HE3AJIC)KHY OLIHKY, CKaXiMO, EKCIIEpPTHY, Ta IEPEKOHATHCS B TOMY, LIO
3aCTOCYBaHHS aJIrTOPUTMIYHOTO IMiAXO0y Ma€ CeHC.

Mopneni emmipuyHOrO OIiHIOBaHHS. IcHye Oe3miu Mojenei
OLIIHIOBAaHHSI, $IKi MOXXYTb BUKOPUCTOBYBATHCA Ul OOYMCIICHHS BUTPAT Ha
PO3pOOKY MPOEKTY 31 CTBOPEHHSI MPOTPAMHOr0 MPOIYKTY. B OCHOBY mmx
MoJIesiell MOKJIaJICHO KUTBKICTh psiakiB mporpamuoro koay (LOC — number
of lines) abo ¢dynakmionansri 6amm (FP — functional points), npudomy st
OJIHUX W THUX K€ BUXIIHUX JAaHUX LI MOJEJI JAlTh pPa3Hi pe3yJbTaTH.
KirouoBor0 yMOBOIO BITPOBaJIXKECHHS OY/Ib-KO1 3 MOJieliell € KamOpyBaHHs
MOJIeJIi BIZHOCHO JIOKaJIbHHUX YMOB 3a pPaxyHOK ii 3acToCcyBaHHS Ha
3aBepIICHUX IMPOEKTaX Ta HalAIITyBaHHS 11 Ha (QaKTUYHI JaHi Tak, 00
BOHA BHJIaBaja rnependoadyBaHi pe3yibTaTH.

[Micns Toro, sK 3aBlaHHsS BU3HAUYEHI, a TPYJIOBUTPATH Ha KOXHY
3ajady MigpaxoBaHi, MOTPiOHO BH3HAYMTH 4YaCc  BUPILIEHHS KOXKHOTO
3aBJIaHHS Ta JOCIHIJMTH TEPIINiA po3pi3 rpaduka pooiT.

Ak Tibku Oyae OTpUMaHa  OI[iHKA KIJBKOCTI BUKOHABIIIB,
oOnagHaHHS Ta dYacy, HEOOXiZHOro JUIi TECTyBaHHS HPOTrPaMHOIO
MPOAYKTY, OTPIOHO OLIIHUTH PU3HKH, SIKi OB'I3aH1 3 UMMM OlliHKaMu. Lle
pPOOUTBCS BUXOISYM 3 TPUIYIICHHS, IO MOXE BHUTH 3 Jaay Mija vac
npoBeneHHs BunpoOyBaHs. Jlanmi HECKIagHO CKJIACTH IUIaH YCYHEHHs
BUHHMKaOuux npodiem. OOcsar  TpyaoBHUTpaT, HEOOXIOHHMX  JUIs
ITOM’ IKIIIEHHST HACTIJKIB BiJ] YPEWIMBUX PHU3HKIB, JA€ YSABICHHS TIPO TE,
HAaCKUTPKM OTPUMAaHI OINIHKKA MOXYTh pO3PI3HATHCS 3 (DaKTHIHUMH
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3HaYeHHSMH BHUTpAT dYacy 1 KomTiB. Pm3mku, BOyZoBaHI B OTpUMaHi
OIIHKY, — II€ TIepIle, MPO IO CIiJ IOTOBICTH BUIIOMY KEpiBHHIITBY B
MPOIIEC] TePETs Ay OIiHOK.

®opmyna boema A po3paxyHKy TPYZOBHTPAT Ha AOPOOKY MoJsirae
B HACTYITHOMY:

AME = ACT = SDT, (3.3)

ne AME — € piuHEMH TpyZOBUTpaTaMH Ha MiATPUMKY,
BUMipioBaHUMH B ToguHO-MicsAIsx; ACT — € piuanM TpadikoM 3MiH, 10
BiJoOpaka€ YacTHHY BHMOT BHXIJTHOTO NPOIYKTY, SIKi HPOWILIN JAesKi
3MIHH ITiJl 9aC TUIIOBOT'O POKY 3a JIOTIOMOTOFO JI0IaBaHHs a00 Moaupikarii;
SDT — 1ie wac po3pobnenss [13 B moauHO-MiCSIIIX.

[punyctumo, mpoexT 3 po3podnenHs [13 Bumara 100 moguHO-
MICSIIIB 3yCHIIb, 1 OyJI0 MPOTHO30BaHO, 110 15% Bchoro Komy Oyae 3MiHEHO
3a pik. OcHOBHa oOliHKa piyAEX 3ycwib mintpumkn (AME) Oyne
JIOPIBHIOBATH:

AME =0.15 x 100 = 15 nroauHO-MICALIIB.

[HmmMM  cnoBaMu, BapTO CIUIAaHYBAaTH BUTpaTH B po3Mmipi 15
JIIOAMHO-MICSIIB Ha PiK HA MATPUMKY JaHOTO MPOEKTY 3 po3pobnenHs I13.

OcCHOBHHII TPOTHO3 BHUTpaT piYHOI MIATPUMKH MOXe OyTh
NEePerassHyTHA HUIIXOM OL[HIOBAHHS BAXJIMBOCTI KOXHOTO (paKkTopa, IO
BIUIMBA€ Ha BUTPATH Ta BUOIp BiANOBIAHOTO MHOXKHHKA, IPOTHO3YHOUOTO
BiJICOTOK 3MiHM Koay. OCHOBHI BHTpPAaTH Ha WIATPUMKY TOTIM OyIyTh
MOMHOKEHI Ha KOYKEH MHOXHHK BHUTpAT JUJIsl OTPUMAHHS MEPETJIIHYTOTO
MIPOTHO3Y BUTPAT HA MiATPUMKY.

[lpumyctumo, y MuHy’dil cuctemi (akrtopamu, SKi Maid
HAMOLIBIIMI BIUIMB Ha BUTPATH MIITPUMKH, OyIH CKIAQJIHICTH MPOAYKTY
(CPLX), s#axa pgyxe BHCOKa, 1 JOCTYNHICTh MIATPUMKH 3 OOKYy
crniBpoOiTHHKiB (AEXP), sixa myxe Hu3bKa.

SIkmo CPLX = 1.30 u AEXP = 1.29, Toxi:

AEM =15 x 1.30 x 1.29 =25.2 110q1HO-MICAILIiB.

3.4 IIpakTH4Hi 3aBIaHHA

3asoanns 1. OGepiTh OJMH 3 MPOEKTIB (HoxaToK B).
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1.1 [IpoanamizyidiTe Ta MIATOTOBTE crerudikaniio Ha OOpaHHN
MIPOECKT.

1.2 Bu3zHaute noTpeOu y MaTepialibHUX Ta TPYJOBHX pecypcax.

1.3 Pospaxyiite Ta OIiHITH BHUTpPATH Ha PO3POOKY MPOrPaMHOIO
MPOAYKTY MeToaaMu GyHKIioHAThHUX Todok Ta COCOMO II.

3aeoanns 2. BusHaure YMHHUKH, Ha Kl BIUIMBA€ aBTOMAaTH30BaHAa
00po0OKa TaHUX Ta EKOHOMIYHO OIliHITH iX 3MiHU.

3aeoannsa 3. Po3paxyTe BTpaTH BiJ BUXOAY 32 TEPMIHH PO3POOKH 3
BUKOPHCTAHHAM Kiacu4HOi ¢yHKMii BTpar Ta ¢(yHKIii BTpar [.Taryri.
[NopiBHsiiTe pe3ynbTaTy.

3.5 KoHTpoabHi 3anuTaHHs

1. TlosACHITH TOHSATTA «IliHA SKOCTi», PO3KPUHTE PI3HUIIO MiXK
Y3rO/KEHOIO Ta HEY3TOKEHOIO IIHOKO SKOCTI.

2. SIk BIUIMBAE SIKICTH MPOLIECIB PO3POOKH Ha AKICTh PE3YNIBTYIHOUOTO
MPOAYKTY?

3. Po3numiTe 3aranpHUil aNTOPUTM OIIHIOBaHHS PO3POOJICHHS
CHCTEMH.

4. Ommmite Merogu FPA IFPUG ta COCOMO |Il, mosicHiTh
BIIMIHHOCTI MK HUMMU.

5. Poskpuiite moHATTS «(QyHKIIOHATBHI TOYKU»?

6. SIki BaM B1JIOMI TEXHOJIOT1] OI[IHFOBAHHS TPYJIOBUTPAT?

7. UuM BiApi3HAIOTHCA KJIaCWYHA (PYHKIS BTpaT Ta (YHKI[iS BTpAT
I".Taryri?

3.6 JlirepaTtypa a0 po3aiay

Mertoau ominku Baprocri:[4],[8],[58-59],[64],[70-71].
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YACTHUHA 2 METPHUKH SIKOCTI
IHPOPMANIMHUX CUCTEM

4 MOJEJII AKOCTI IPOI'PAMHOTI'O
S3ABE3INIEYEHHA

Mogens  sSKOCTI ~ TpOrpaMHOi  CHCTEMH L€  MHOXXHHA
B3a€MOIIOB’SI3aHMX  XapPaKTePHCTHK, 1[I0 YTBOPIOIOTH 0azuwc  Juis
cnerudikarii BUMOT JI0 SKOCTi Ta OIIIHFOBAHHS SIKOCTI.

4.1 Mopaeas akocri 3a MakKoJjom

[Nepmoro mmpoko Bimomoro moaemto sikocti I13 crama mozens,
3anpornoHoBaHa y 1977 MakKosioMm i iHIIMMH.

VY Hill XapaKTepUCTHUKH SIKOCT1 PO3/AUICH] Ha TPH TPYIIU:

1. @axmopu (factors), mo onucyrots [13 3 no3uLii KOpUcTyBaya Ta
BH3HAYAIOTHCSI BUMOTAMHU;

2. Kpumepii (criteria), uio onucytots [13 3 mo3uiiiii po3poOHUKa Ta
3aJ1aF0THCS SIK 1I1I1;

3. Mempuxu (Metrics), o BUKOPUCTOBYIOTh SIK KUTBbKICHUH BHMIp
SIKOCTI.

®Daxkmopu axocmi, 00’ €JHYIOTbCS B TPU TPYIU B 3aJEKHOCTI BiX
cnoco0iB poborn mrozxedt 3 I13. Bevoro Oyno BusHaueno 11 daxropis.
OtpumaHa CTpyKTypa 300pakeHa y BUDISAII TpukyTHHKa MakKoina
(puc. 4.1).

Pesizia

OyHKIIIOHYBaHHS

Puc. 4.1. Tpuxyrauk MakKomna
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Kpumepii akocmi — 1ie 4ncnosi piBHI GakTopiB, Mo chopMyITbOBaHi
SIK TIUTE IPY PO3POOIIi.

OO6'eKTHBHO OIIHUTH a00 BUMIPSTH (QAaKTOPHU SIKOCTI Oe3mocepenHbo
nocuTh Baxko. Tomy, MakKon BBiB METpPHKH SKOCTi, SIKi 3 WOTO TOYKH
30py JIETKO BUMIpIOBaTH ¥ oriHtoBaTty. OMiHKN B Horo mkaixi HaOyBaroTh
3Havensb Big 0 go 10. Bynu 3amponoHoBaHi TakKi METPUKH:

— 3pydYHICTP  TIEpEBIpKM  Ha  BIONOBIOHICT  CTaHAAPTAM
(auditability);

— TOYHICTH KepyBaHH: i 00UKCIeHb (accuracy);

— CTyImiHb CTaH/IaPTHOCTI inrepdeiicin (communication
commonality);

— (yHKIioHaTRHA TOBHOTA (Completeness);

— OJIHOPIAHICTH BUKOPHCTOBYBAaHWX TIPaBHJ MPOCKTYBAaHHA Ta
JOKyMeHTarlii (consistency);

— CTymiHb CTaHAApTHOCTI opmariB nanux (data commonality);

— cTifikicThb 10 mommiiok (error tolerance);

— edextuBHicTh poboTH (execution efficiency);

— posmmproBaHicTs (expandability);

— mupoTa 00JIacTi MOTEHIIHHOTO BUKopucTanHs (generality);

— He3awIeXHICTh  Bix  amaparHoi  miarpopmu  (hardware
independence);

— TMOBHOTA TPOTOKOJIOBAHHS TOMHJIOK Ta IHIOUX  TOJIH
(instrumentation);

— MoayibHicTh (Modularity);

— 3pyuHicTs pobotu (operability);

— 3axWIIeHicTh (Security);

— camoJ0KyMeHToBaHicTh (Selfdocumentation);

— mnpoctoTa podotu (Simplicity);

— He3aNeXHIiCTh Bix mporpamuoi tmmathopmu (software system
independence);

— MOKIIMBICTE MPOCTEXyBaHHs Bumor (traceability);

— 3pyuHicTh HaBuaHHs (training).

KoxHa MeTpuka BIUIMBAaE€ Ha OIIHKY KUTBKOX (DaKTOpIiB SIKOCTI.
Uucnosuil Bupa3 ¢akropa sBisie coOoro JiHIHHY KOMOiHaWil0 3HAYEeHb
METPUK, IO BIUIMBAIOTh Ha HHOro. KoedillieHTH 1HOro BHUpPA3y
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BH3HAYAIOTHCS MO-PI3HOMY IS PI3HUX OpraHi3aiiid, KOMaHA po3pOo0IeHHS,
BuniB 13, BUKoprCcTOBYBaHMX MPOIIECIB 1 T.11.

4.2 Mogean sikocti 3a boemom

Y 1978 bBoem 3amponoHyBaB CBOIO MOJEHb, IO 1O CYTi €
posummpenasM Mozaeni MakKona.

ATpuOyTH SKOCTI TIOAUIAIOTECA 3a CIMOCOOOM BUKOPHUCTaHHS
I13 (primary use).

Buznaueno 19 mpomikaux atpuOytiB (intermidiate construct), siki
BKIFOUaroTh Bci 11 dakropi sixocti 32 MakKomom. Ilpomixkai atpubyTn
HNOUISFOTRCSL Ha TpuUMITHBHI (primitive construct), ski, B cBoro yepry,
MOKYTh OyTH OI[IHEHI Ha OCHOBI METPHK.

o dakropiB MakKona Boem momae nactymdi: sicaicth (clarity),

3pyunicte  BHecenHs  3min  (modifiability),  moxymenroBanicTh
(documentation), s3matmicte g0 BigHoBmeHHs (¢ynkiii (resilience),
3pO3yMUIICTh (understandability), aJICKBAaTHICTh (validity),

obyukmionanehicts  (functionality),  ymiBepcambHicTs  (generality),
eKOHOMIuHa epeKTUBHICTH (ECONOMY).

Mopens boema HIMPOKO BHKOPUCTOBYETHCS I IPOrHO3YBaHHS
BUTpAT Ha HiATPUMKY MEBHOTO PiBHS AKOCTi. [i BiTHOCHO JI€TKO 3p03yMiTH,
i, Mo OULTBII BaXKJIMBO, BOHA JO3BOJISE INMEPEIJISHYTH IPOTHO3HM 3aBJISKH
0e31ivi MOKa3HUKIB BUTPAT.

4.3 Mogaean sikocti FURPS

B 1987 r. Kommnanus Hewlett Packard sampomonyBama Monuenb
skocti FURPS (Functionality, Usability, Reliability, Performance,
Supportability) — imgycTpianbHy iHTEpHIpeTariio 3aCHOBaHY Ha MOZIEISIX
MaxkKona u Boema. Moiens MicTUTh TI’ITh BUCOKOPIBHEBUX aTpPUOYTIB,
BIANOBIAHO /10 Ha3BU: (YHKUIOHAJIBHICTH, 3PYYHICTb BHUKOPUCTAHHS,
HIIWHICTD, MPOAYKTHBHICTh, CYINPOBOKEHHICTh, IO AETAlI3yIOThcS 27
aTpuOyTaMi HU3bKOTO PiBHSI.



77

Cyuacna monens FURPS+ MicTHTE 10J1aTKOBI aTpUOyTH: BUMOTH JI0
npoekty (Design requirements), Bumoru mo peamizamii (Implementation
requirements), Bumoru 1o inrepdeiicy (Interface requirements), Bumoru 1o
¢iznunux kommnonent (Physical requirements).

CTBOpeHHS aHANITHYHOI JokyMmeHTarrii 3riqHo 3 FURPS+  no3Bomnsie
CTBOPHTH SKICHO 3a/I0KyMEHTOBAHHUH MPOCKT.

J1o HeoJTiKiB MOJKHA BiTHECTH:

1. Xoua momenr FURPS 3acTocoBHa 10 BCIX BHOIB IPOTPaAMHOIO
3a0e3nedenHHs, ii MOJKHA JOTOBHUTH aTPUOYTaMH SIKOCTI, IO BiTHOCSATHCS
oo  BeO-momaTkaMm: — 3HAXOMXKYBaHICTh, JIOCTYMHICTH 1  NpaBOBY
BIJIIOBIHICTE;

2. 3a cTpyKTyporo 11 Mozens cxoxa Ha Moneni MakKora u boewma,
ajie BOHA HE TPULISIE JOCTATHBO yBaru 1o nepeHocumocri [13.

4.4 Mopgean axocti ISO 9126

OcHOBOIO (hOpPMAIBHOTO perjlaMeHTYBaHHs MOKa3HUKIB sikocTi [13 €
mikuapoauuit cranaapt 1SO 9126:1991 (I'OCT P CO / MBK 9126-93) —
"[lporpamua  imkeHepis.  OUiHIOBAaHHA  MPOTPAMHOTO  MPOAYKTY.
XapaKTepUCTHKHU SIKOCTI Ta HACTAHOBM IIOJIO iX 3acTocyBaHHs". Po3BUTOK
LBOTO MIKHAPOJHOTIO CTaHIAPTy HPOBOAWUTHCS B HANPSIMKY YTOYHEHHS,
JeTalizamii Ta pPO3IIHMPEHHS OIUCIB XapaKTEPUCTHK SKOCTI KOMIUIEKCIB
nporpam. J{ist 3aminu penakiii 1991 poky crBopeno cranpapt ISO 9126-1-
4, 110 CKJIAIAETHCS 3 YOTUPHOX YACTHH:

Yactura 1: Momens sxocti — ISO/IEC 9126-1:2001 Software
engineering — Product quality — Part 1: Quality model,

Yacruna 2: 3osHirHi MeTpuku sikocti — — ISO/IEC TR 9126-2:2003
Software engineering — Product quality — Part 2: External metrics (ICTY
ISO/IEC TR 9126-2:2008 IIporpamna imxeHepis. SIKICTb HpPOIYKTY.
Yacruna 2. 30BHIITHI METPHUKH);

Yacruna 3: Buyrpimni metpuku sikocti — ISO/IEC TR 9126-3:2003
Software engineering — Product quality — Part 3: Internal metrics;

Yactuna 4: Metpuku sikocti y Bukopuctanui — ISO/IEC TR 9126-
4:2004 Software engineering — Product quality — Part 4: Quality in use
metrics.


http://www.iso.org/iso/en/CatalogueDetailPage.CatalogueDetail?CSNUMBER=22749&ICS1=35&ICS2=80&ICS3=
http://www.iso.org/iso/en/CatalogueDetailPage.CatalogueDetail?CSNUMBER=22749&ICS1=35&ICS2=80&ICS3=
http://www.iso.org/iso/en/CatalogueDetailPage.CatalogueDetail?CSNUMBER=22750&ICS1=35&ICS2=80&ICS3=
http://www.iso.org/iso/en/CatalogueDetailPage.CatalogueDetail?CSNUMBER=22750&ICS1=35&ICS2=80&ICS3=
http://www.iso.org/iso/en/CatalogueDetailPage.CatalogueDetail?CSNUMBER=22891&ICS1=35&ICS2=80&ICS3=
http://www.iso.org/iso/en/CatalogueDetailPage.CatalogueDetail?CSNUMBER=22891&ICS1=35&ICS2=80&ICS3=
http://www.iso.org/iso/en/CatalogueDetailPage.CatalogueDetail?CSNUMBER=39752&ICS1=35&ICS2=80&ICS3=
http://www.iso.org/iso/en/CatalogueDetailPage.CatalogueDetail?CSNUMBER=39752&ICS1=35&ICS2=80&ICS3=
http://www.iso.org/iso/en/CatalogueDetailPage.CatalogueDetail?CSNUMBER=39752&ICS1=35&ICS2=80&ICS3=
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VY nepuriii yactuni crammapra I1SO 9126-1 HaBoguThCs cxema
B3a€MO3B's3Ky 4vacTuH cranmapty I1SO 9126 i wactun cranmapty 1SO
14598, a Takox o6nacTh 3aCTOCYBaHHSA, HOPMATHBHI MOCHJIAHHS, TEPMiHU
Ta BU3HAueHHA. Bu3HavaeTbcs Mojens xapakrtepucTuk sikocti I13 Ta ii
3B'I30K 3 JKUTTEBUM IMKIOM. MoJenb AeTali3yeTbesi B HACTYITHHX
YacTHHAX CTaHAapTy. BuMorm xopucTyBada [0 SKOCTI B cHerudikaisax
MOBHHHI B Tmpoueci Bepudikamii MEepeTBOPIOBATUCS Y BUMOTH [0
30BHINIHBOI SKOCTi, a MOTIM Y BHMOTH 10 BHYTPImHKBOI sKicTi. [Ipomecu
peamizamii BHMOT 10 BHYTPIIIHBOI SIKOCTI TIOBHHHI 3a0e3medyBaTu
30BHINIHIO SKICTh, a OCTAaHHE — BTUIIOBATHCS B  SAKICTh  JUIS
KopucTyBauiB. KOpoTko ommcaHi KOMIIOHEHTH TMEPEeTBOPEHHS 1 peanmizamii
BUMOT JI0 CKJIaJIOBUX SIKOCTI IIi€l Moeri.

Mogens BHYTpIIIHIX 1 30BHIIIHIX XapakTepucTuk sikocti [13
CKJIQIa€ThCsl 3 MIOCTH TIpyn 0a30BUX IOKA3HUKIB, KOXKHA 3 SKUX
JeTalli30BaHa KiTbKOMa HOPMAaTUBHUMH CyOXapaKTePHUCTUKAMH:

@OyHKIIOHAIbHA TPUAATHICT IETANI3YETHCS:

— TPUAATHICTIO JO 3aCTOCYBAHHS;

— KOPEKTHICTIO (TIpaBWIBHICTIO, TOUHICTIO);

— 3JATHICTIO JO B3a€MOJIT;

— 3axHIICHICTIO.

HapniliHicTh peKOMEHIYEThCSI XapaKTepU3yBaTH:

— piBHEM 3aBepIIEHOCTI (BiICYTHOCTI IIOMHIIOK);

— CTIHKICTIO 10 Ae(PEKTiB;

— BIJHOBJIIOBAHICTIO;

— JIOCTYIHICTIO — TOTOBHICTIO.

EdexTuBHICTS peKOMEHTye€ThCS BiJOOpaxaTH:

— THUMYacoBOi e(eKTHBHICTIO;

— BUKOPUCTOBYBaHICTIO PECypPCiB.

3acToCOBHICTh (IIPAKTUYHICTD) IPOIIOHYETHCS ONUCYBATH:

— 3PO3YMIJIICTIO;

— TPOCTOTOI BUKOPHCTAHHS;

— BHUBYAEMICTIO;

— TpUBaOIMBICTIO.

CynpoBIiAHICTD MPOMOHYETHCS MIPEICTABIIATH:

— 3PYYHICTIO AJIsl aHAIli3Y;

— 3MIHHICTIO;

— CTaOlIBHICTIO;
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— TECTOBAHICTIO.

[leperocumicTh (MOOLTBHICTE) MPOIIOHYETHCS BiTOOpaXKaTH:

— aJanToOBaHICTIO;

— TPOCTOTOI0 YCTAHOBKH — IHCTAJIAIIIT;

— CHiBICHYBaHHSM — BiJIIOBITHICTIO;

— 3aMILICHHSM.

JonatkoBo KOJKHa XapaKTepUCTUKA CYIIPOBOKYETHCS
CyOXapaKTEepUCTUKOK  y3rO/KEHICTh, 10 TIOBUHHA  BigoOpaXkaTh
BIICYTHICTp MOpPOTHPIY 3 IHIIMMH CTaHAapTaMH Ta HOPMATUBHUMU
JOKYMEHTaMH, a TaKOXX 3 IHIIMMH [OKa3HWKaMHU B JAHOMY CTaHAApTi. Y
crangapti ISO 9126 BimcyTHI METOIMKM KiIBKICHOTO BHMipIOBaHHS
XapaKTepUCTUK 1 MOpIBHSAHHA 3 BHUMOTaMH crenu@ikamid, a TaKox
pexomenmarnii, Ha sskux eranax JKI 113 ix gomiapHO 3aCTOCOBYBATH.

Y craHpmapTi BHIUIGHA MOJNIENh XapaKTePUCTUK  SKOCTI Yy
BUKOPUCTAaHHI. Y 1 MoJeNni BUKOPHUCTOBYIOThCS iHIN  0a30Bi
XapaKTepUCTUKX B TOPIBHSHHI 3 MOJEIUIIO BHYTPINIHBOI 1 30BHIIIHBOI
SIKOCTi. PeKOMeHIyrOThCSI Taki OCHOBHI XapakTepucTuku skocti I13 y
BUKOPHUCTaHHI:

— CcHCTeMHa e(eKTHUBHICTh 3aCTOCYBaHHS MPOTPAMHOTO TPOIYKTY
3a IPU3HAYCHHSIM;

— TPOIYKTHBHICTh — MPOXYKTHBHICTh TPW BUPIIIEHHI OCHOBHUX
3apmanp I3, mo mocsraeTecsi mpu peajbHO OOMEXKEHHX pecypcax B
KOHKPETHOMY 30BHILIHBOMY CEPEJOBHUIIII 3aCTOCYBAHHS;

— Oe3neka — HaAilHICT, (QYHKIIOHYBaHHS KOMIUIEKCY MpOTpaM i
MOXJIMBUH PH3HMK BiJI HWOTO 3acTOCyBaHHs JJs Jrojel, OizHecy i
30BHIIIHBOI'O CEPEIOBHUIIIA;

— 3aJIOBOJICHHS] BUMOT 1 BUTPAT KOPUCTYBAYiB BiJIIIOBITHO JIO LIiJICH
3acrtocyBaHHs [13.

Hpyra 1 tpers wactunm crangapty I1SO 9126:2,3 mnpucssueHi
(dhopmaiizariii BiIMOBIIHO 30BHINIHIX 1 BHYTPIITHIX METPUK XapaKTEPHUCTUK
saKocTi cknanuux 113.

B3aeMO03B'A130K  METpMK SKOCTI B IIMX YacCTHHAX CTaHOapTy
BiIOOpakeHUI OJHAKOBUMHU MOJIEIISIMM, AHAJOTIYHMUMU MOJENI TepIIol
YaCTUHM CTaHAapTy. Y CTaHAapTi BHYTPIIIHS 1 30BHIMIHA SIKOCTI
BITHOCSTBCA O€3MOcepelHb0 10 CaMOro MPOrPaMHOro MPOAYKTY, a
METPUKH SKOCTI y BHKOPUCTaHHI MPOSBISIOTECS B eQeKTi Bij Horo
3aCTOCYBaHHS 1 3ameXaTh BiJl 30BHILIHBOTO cepeaoBuIna. MiK TpboMa
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THATIAMU METPHUK 1 XapaKTePUCTUKAMU SKOCTI iICHY€ B3a€MOBILTUB 3BEPXY
BHU3 1 3aJIEKHICTB BiJl HU3Y JI0 BEPXY.

BuxmaneHo 3MmicT i 3aranbHi PeKOMEHMAIN] MO0 BUKOPUCTAHHS
BITMOBIIHUX METPUK 1 B3a€MO3B'A3KIB MK TUHNAMH MeTpHK. OCHOBHHI
3MICT METPHK SKOCTI B LIMX YacTHHAX CTaHAAPTY ONHUCAHO y BOCBMOMY
po3Ai y BHIIIAMI OMHUCIB Ta 27 imocTpaTWuBHUX Tabmumb A0 Hux. s
OO0 B TMONEPEAHBOMY CHOMOMY PO3JUII  ONMUCaHi PYOpUKH Ta
pexkoMeHmarii, SK YHTaTd 1 BUKOPUCTOBYBAaTH TaONUIll METPHUK
cyOxapakTepucTuK i aTpudyTiB sikocTi [13.

UYerBepra uactuHa crangapty SO 9126-4 mnpusHaueHa ams
MOKYIIIIIB, MOCTaYaIbHUKIB, PO3pOOHUKIB, CYIIPOBOIKYIOUHX,
KOpHCTYBadiB 1 MeHekepiB skocTi 113, VY Hili MOBTOpEeHA KOHIIEIIiSI TPHOX
TUMIB METPUK, a TaKOX aHOTOBaHI PEKOMEHIOBaHI BUAM BHMipIOBaHb
xapaktepuctuk [13: mpsiMi, HempsiMi Ta iHAWKATOPH BJIACTHBOCTEH
(xareropiiini). Po3risiHyTa MOJENb SKOCTI Y BAKOPUCTAaHHI. Biq3Ha4aroThCs
HeoOXimHiCTh imeHTH(]IKAIi] Npu3HAYeHHS 1 cHenuikd CIOXKUBAYiB
MPOrPaMHOr0 MPOJYKTY, OCOOIMBOCTI BUOOPY IliJIeH OLIHIOBaHHS SKOCTI
s pisHUX cdep 1 eramiB 3actocyBaHHsA [I13. OOrpyHTOBYIOTBCS 1
KOMEHTYIOTHCS! BUAIIJICH]I MTOKa3HUKH cepr (KOHTEKCTY) BUKopucTanHs 13
Ta Tpynu BHOpPaHMX METPUK IS KOpUCTyBadiB. Ha BiaMiHy Bix
XapaKTepUCTUK, OMUCAHUX Yy TMOMEPeJHIX YacTHHAX CTaHIapTy, B IIiH
YaCTUHI NSl  SKOCTI Yy BHUKOPUCTaHHI PEKOMEHIYETbCS UYOTHUPU:
e()eKTUBHICTh; MPOIYKTUBHICTD; 33/IOBOJICHHS BUMOT 1 3aXUIICHICTb.

HaBomsTbess moOKIaaHI PEeKOMEHJAIii JUIs OMHMCY Ta OIIHIOBaHHS
BUJIIICHUX XapaKTEPUCTHK SIKOCTI Y BUKOPUCTaHHI: crierudika BU3HAUYSHHS
mijJei 1 KOHTeKCTY CepeloBHINA KOpHCTyBada; BHOIp, CeNeKIis i
IHTepIpeTalliss KO’KHOI 3 BUIIUICHUX METPHK; BHJICHHS Ta 3aTBEP/XKCHHS
KpUTEpiiB JuUIs peawmizamii Ta OIIHIOBaHHS  SIKOCTI; IHTEpIIpETAaIlis
pe3yibTaTiB BUMiproBaHb. HagaHo pekoMeHaanii 3 mpoeKTyBaHHs MPOLECiB
OLIIHIOBaHHSI, 3 0pOpMIIEHHSI TECTIB KOPUCTYBaua, y3arajibHEHHs 310paHux
JaHWX 1 TMIiArOTOBKH 3BiTIB TPO pe3yldbTaTH OIHIOBAHHS SIKOCTI
MPOTPaMHOTO HPOIYKTY.
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4.5 IlpakTU4Hi 3aBAaHHA

1. Bu 3aMoBHHK TmporpamMHOro 3abe3medcHHsI. CTBOPITH IeEperiK
BUMOT 710 (pipmMu po3poOHMKaA Ta TUIaH ONMUTY (PaxiBIld 3 SAKOCTI 3 METOIO
BU3HAYUTH (DaKTOPH SIKOCTI Ha JaHii (ipmi.

2. O0epiTh METPUKH OLIHKH SIKOCTi, SKi BH BBa)Ka€Te€ KPUTUUHUMH.
OO6rpyHTyiiTe.

3 Obepith Mozensb skocti 113, gka, Ha Bally AYMKY, HUHI HAHOUIBII
akTyanbHa s Yipainu (mogeni MakKona, boema, FURPS, ISO 9126).

4.6 KoHTpoabHi 3anuTaHHA

1. HaBeniTh BU3HAYEHHS MO SIKOCTI TOTPAMHOI CHCTEMH.

2. Ha ski Tpynu po3AiJieHI XapaKTEPHCTUKU SKOCTI B MOJENI
MaxKona?

3. SIxi metpuku Oynu 3anporionoBani MakKomaom?

4. SIxi paxropu nonaB boem mo moxeni MakKomna?

5. Slki MiKHapojaHI cTaHAapTh OyIW MPUHHATI SIK JEpKCTaHAapT
VYkpainu U1 BU3HaUY€HHs BHYTPILIHIX Ta 30BHILIHIX METPUS SIKOCTI?

4.7 Jlitrepatypa 10 po3aity

Mogpeni sxocti: [4],[6-7],[22],[32-33],[40],[49],[78-80], [100].
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5 METPUKA SIK OCHOBA BUMIPIOBAHHAA

5.1 MeTpuKka sik 0CHOBa BUMipy

ATpuOyTH TpOrpaMHOi CHUCTEMH, L0 XapaKTepU3ylOTh i SKICTb,
BUMIPIOIOTECS 3 BUKOPUCTAHHSIM METPHUK SKOCTI.

Mempuka — 1ile KOMOiHAIlis KOHKPETHOTO METOIy BHUMIipIOBaHHSI
(ctocoOy oTpuMaHHS 3Hau€Hb) aTprOyTa CYyTHOCTI Ta MIKAIA BUMiPIOBaHHS
(3aco0y, BHKOPHCTOBYBAaHOTO JJISi CTPYKTYPYBaHHS — OJAEP>KyBaHUX
3HAYCHB).

MeTtpurka BU3HAYAE Mipy ampudymy — 3MiHHY, SIKili TIPUCBOIOETHCS
3HAYEHHS B pe3yJbTaTi BUMiproBaHHs. Hampukmaza, CyTHICTh — «3BIT Mpo
BUSIBJICHI IEPEKTH », aTPUOYT — «CHHUCOK Ae(EKTiB», METO/ BUMipIOBaHHS
— «HiApaxyHOK KITBKOCTI Ne(eKTIB y CNHCKY», IIKala — «IiJli Yucia
OlnbIIe HyIsDY, Mipa aTpuOYTY — «3arajibHe YUcio Ae(eKTiBy», iM'sI METPUKU
(3a3BUUall OTHOMMEHHE MIPOI0) — «3arajibHe YHCII0 ASPEKTIBY.

Mipa artpubyta Moke OyTH Oe3lOoCepeAHbOl0, SKIIO BOHA HE
3aJIe)KHUTh BiJl 3aXOJiB IHIINX aTpPHOYTiB, a00 HEMPSIMOI0, OTPUMAHOI IO
3ax0f[aM iHIIUX aTprOyTiB.

3a BusHaueHHsM cranaapty ISO/IEC 9126-2 wmerpuka sKOCTI
MIPOTPaMHOI CUCTEMH SIBIISIE COOOI0 «MOAETh BUMIpIOBaHHS aTpulyTa, SKUH
MOB'SI3YIOTh 3 XapakTepucTuko skocti [13. Ciayxuth I1HAMKATOPOM
OJHOTO 200 6araThox aTpuOyTiB.

MeTpuka Ha3UBAa€TbCS 0aA306010, SKIIO B 11 OCHOBI JICKUTbH
eJleMeHTapHui MeTo | (IPUMITHB) BUMipIOBaHHS aTpHOYyTa.

Hdug Toro 1mo® TpaBUIBHO KOPUCTYBAaTHUCS  pe3yJbTaTaMH
BUMIpIOBaHb, JJSI KOXHOI Mipu mOTpiOHO ineHTU(IKyBaTH MIKay
BUMIpIOBaHHSI.

Cranmapr ISO/IEC 9126-2 pekomeHiye 3acTOCOBYBAaTH S5 BHJIIB
NIKAJIM BUMIPIOBaHHS 3Ha4eHb (BIOPSAKOBAHUX BiJl MEHII CYBOPUX [0
OB CYBOPHUM):

— HominanvHa wikana. lle xnacudikariiiHa mikanga, 110 BHKOHYE
KaTeropu3allifo BJIACTHBOCTEH 00'ekTa, MmO OIiHIOEThC. Kareropii He
BriopsiikoBaHi. Hanpuknan, pedexktd MOXyTh KiIacudpikyBaTHCS Ha
nedektu iHTepdeicy, JTOTiKH, OTOJIONICHHS JaHUX Ta 1H.;
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— nopaokosa wikana. Jl03BOISE YIIOPSAIKOBYBATH XapaKTEPUCTUKU
3a 3pocTaHHAM a0o0 yOyBaHHS NUIAXOM TIIOPIBHSHHA iX 3 0a30BUMH
3HaYeHHAMH. Hampukiam, miis piBHS cepHO3HOCTI HACTIAKIB TMOMIi IKaira
MOKE MICTUTH 3HAuUCHHS  «HHM3BbKHI», «CepelmHiil», «BHUCOKHI»,
«kputnyauity. na pisaie CMM — {1, 2, 3, 4, 5}. Biacraus Mix
3HAUCHHSAMH 32 IOKAJIOI0 HE Tpae poii. XapaKTepHCTHKH, IO MAaroTh
HOMIHATFHY a00 TOpPAOKOBY IIKATy BUMIPIOBaHHA, HAa3WUBAIOTHCS
SIKICHUMU.

— inmepeanvHa  wKana. BimzHadae  iCTOTHI  BIIMIHHOCTI
BIIACTHBOCTEH 00'€KTa, «IMCTAHIIIO» MK HUMH (HAIPHUKIA, KaJleHAapHi
mat  abo 3HAa4YeHHS IMUTBHOCTI JedekTiB. BHKOPUCTOBYeThCS B
apu(METHYHHX OMepallisix i onepanisx nopiBHsaHHsA. HynboBe 3HaueHHS He
MPUITYCTHUMO;

— 6i0HOCHa wiKana. 3HAYCHHS 32 LI€I0 MIKAIOK PO3PI3HIIOTHCS IO
BiTHOIIIEHHIO 10 BUOpaHOi ofAuHMUIII (HAPUKIIAI, Yacy, 3MiHIOBaHOMY Bifx 0
o Oe3kiHeyHOCTi, abo BapToCTi). 3aCTOCOBYIOUM M0 LKAy MOXKHA
po3paxyBaTd, HaNpHUKIA[, Yac MiX BiIMOBaMH, PO3MIp NPOrPaMHOTO
komrorneHTta B SLOC Ta iH. BBaxkaeThcsi HaWOUTBII KPAIIOK IIKAJIOKO
BuMIpiB. J[03BONs€ 3acTOCOBYBaTH IIMPOKWH CIIEKTP 1HCTPYMEHTIB
BUMipIOBaHHS (TicTorpam, aiarpam [lapero Ta iH.);

— abcontomna wkana. lle cnenianbHUI BUMIAZO0K BiTHOCHOT MIKAJIH.
VY il mkam BKa3yeThcsi aOCONIOTHE 3HA4YCHHS BeNMYMHU. Hampukian:
«po3Mip mporpamu A0piBHIOE 2K», «9UCII0 BUABIEHUX IIOMUIIOK OJTHO 20%.

Bumipsine 3HaYCHHS METPHKHU came 110 co0i He Hece iHdopmaliii mpo
piBEeHb 3aJIOBOJICHHS BUMOT 10 SIKOCTi. JIJis IMX IIiJIeH IIKaja MOBHHHA
OyTH posfizeHa Ha oOmacTi (paHru), siKi BIMTOBIAAIOTh Pi3HUM CTYICHSIM
3aJ]0BOJIEHHS BUMOT. [IpuKiagy po3noiny mKanu:

— pO3MONiNT 3HA4YeHb 3a JIBOMAa KaTEropisMH — 3aJOBUTBHI 1
HEe3aJ0B1/IbHI 3HAYEHHSI,

— MOIIN HIKagd 3a YOTUPMa KaTeropisiMM, OOMEXEHUM TpbOMa
PiBHAMHM 3HA4Y€Hb — IIOTOYHUM, TipIINM 1 IJIAHOBUM.

[lo mipi HaKOIMYEHHS NPAKTUKH BUMIPIOBAHb 1 3HaHb PO BUBYAEMI
aTpuOyTH MKAI 1X BHUMIPIOBAHHS MOXXYThb CBOJIIOIIOHYBATH BiJl MEHII
iHpOpMaTUBHUX (HOMIHANBHOI 1 MOPSAKOBOI) A0 OUIbII iH(OPMATUBHUM
(BimHOCHOT YK aOCOMFOTHOT).
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5.1.2. Knacudikanis mip sikocti

st po3poOku mponenyp 30UpaHHs JaHUX, IHTEpIpeTallii 3aX0/IiB Ta
iX HOpMaii3amii 3 METOI IOPIBHSAHHS, HMOTPIOHO PO3PI3HATH TaKi THITH
MipH, BU3HAYEHUX METPUKAMH.

Mipu po3mipy. TlokazyroTs po3mip [13 B pi3HUX OIUHUIIIX BUMIDY,
HaTpUKIa];

— ¢yukyionanvnuit  posmip —  00mK  (PYHKIIOHATBHHUX
MoxxiuBocTei I13;

— po3mip npozpamu — OOJNIK KiNBKOCTI PSIKIB BUXIJHOTO KOAY,
KUTBKOCTI MOAYJIiB, KUIKOCTI ONEpaToOpiB HA MOBI MPOTrpaMyBaHHS;

— o0bcaz pecypcig, 1O  BUKOPUCTOBYIOTHCS  IPAIIOIOYOIO
nporpaMor0 — o0k 00'eMy onepaTHBHOI MaM'siTi, AUCKOBOI mam'siti abo
MepexkeBoro  Tpadiky, 3aBaHTaXEHOCTI TMpolecopa —  KUIBKOCTI
00pOOITIOBaHNX IHCTPYKIIHA y CEKYHAY 1 iH.;

Mipu uacy. HaBopmsate mnepiogn peanbHOro 4Yacy (B CeKyHIax,
XBIWJIMHAX 200 TOAMHAX ), IPOIIECOPHOTO 4Yacy (B CeKyHIaxX, XBUIMHAX a0o
roJuHaxX poOOTH mporiiecopa) ado KalleHAapHOro Yacy (B poOOUYMX TOJUHAX,
KaJICHJIapHUX JTHIX, MICAISX, POKaXx ), HAIPHUKIIA:

— uac ¢yuxyionyeanns cucmemu 3 OesnepepBHOIO  abo
JMICKPETHOIO POOOTOI0 KOMIIOHEHTIB MPOrpaMHOro 3abe3redeHHs: (00K
MUHYyJOT0 dYacy (mpu poOoTi mporpaMHOro 3a0e3ledeHHS B CHUCTEMI
MPOTSTOM BCTAHOBJICHOTO TMeEpiojly 4acy), OONiK Yacy 3 MOMEHTY
BKIIIOYeHHs  (mpu  Oe3nepepBHOMY  BHKOPHCTaHHI  BOYJOBaHOI'O
MmporpaMHOro  3a0e3MeYeHHs CHUCTEMH  peaNbHOro  dacy), 0Ok
HOPMAaITi30BaHOTO 4Yacy (MpH CHiIBHIA POOOTI KUTPKOX KOMITOTEPIB, IO
OOMIHIOFOTBCS IAHMMHU);

— uac eukonannsa (4ac, HEOOXiTHUN MPAILIOIOUYOMY MPOTPAMHOMY
KOMIIOHEHTY CHUCTEMHU Il 3aBEpILUCHHS pPO3B'A3aHHS NEBHOI 3ajadi B
MEBHUX YMOBax);

— uac euxopucmanns (4ac, TIO BUTPAYAETHCS  IEBHUM
KOpHCTYyBaueM Ha BUPIMIEHHS 3aBIaHb 3 qornomororo I13), mampukman: gac
ceaHcy poOOTH (BiJ TIOYATKY J0 3aBEpIICHHS ), Yac BUPIIICHHS 3a/1a4i i iH.;

Mipu 3ycuns. HaBoasiTe KOpuCHUH (IIPOyKTUBHUN ) Yac, MOB'I3aHUI
3 TICBHUM 3aBJaHHSM MPOEKTY, HAPUKJIIA/I;:

— TPOAYKTHUBHICTH Tpari (MpH iHANBIAyaIbHINA pOOOTI);
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— TPYIOOMICTKICTh (TIpY KOJIEKTUBHIN po0OOTi);

Mipu inmepeanie mixc nodiamu. lle iHTepBamm dYacy MK
HAaCTaHHAM TIOZiH, IO BigOYBAIOTHCS B TEBHHUU IEPIOJN CIIOCTEPEKEHHS,
HaIpPUKIIAJ, 9ac MiX MOCTIIOBHUMH BiMOBaMHU. 3aMiCTh IIi€i MipH MOXKeE
BUKOPHUCTOBYBATHCS YaCTOTAa HACTAHHS TOJIIH;

Jiuunsni mipu. SIBASIOTH COO0I0 CTATHUYHI JIYMIBHUKA (JUIS OOMIKY
MIEBHUX €JIeMEHTIB y poboumnx mpoaykrax [13 (mokymenrax)) abo KiHeTH4HI
(muHaMivHI) TiYMIBHUKH (715 00JTIKY TIOJiH a0 il IO IUHY ), HATIPUKIIA/T;

— KUTBKICTh BHUSBIICHUX ITOMIIIOK (OOJIIK TIOMIJIOK B XOJIi 1HCITEKIIi1,
TecTyBaHHs, QYHKIIIOHYBaHHS a00 cymnposoay I13);

— CTPYKTypHa CKIQAHICTb mporpaMd (KUTBKICTh NUIAXIB Yy
MporpaMi, MUKJIOMAaTHYHA CKIIAHICTD Ta iH.);

— KUIBKICTh HECYMiCHUX €JEeMEHTIB (OONiK MOMHIOK Y3TOJKEHHS
(BuMor, cTanaapri, hopMariB Ta iH.), OOJIK BiNOBIACH THITY «TaK» / «Hi»
y OMUTYBaIbHUX);

— KUIBKICTh 3MiH — OONIK eJeMeHTIB KOHQIrypamii, B SIKUX
BiIOYJIHICS 3MIHH;

— KUIBKICTh BUSBICHHX BiJMOB — OOJIIK BiIMOB TpW TECTyBaHHI,
¢dyHKIIOHYBaHHI 4u cynpoBoii [13;

— KUIBKICTh crmpo0 — oO0mik crnpod koperyBaHHs JedekTiB abo
TTOMUJIOK;

— eproHOMiYHi JIYMIFHUKA — YUCIIO HATUCHEHH KIIABIMI, KIIAI[aHb
Ha KHOTIKaxX Ta iH.

— IYUIGHUKUA-OLIHKA — OONIK  pe3ynbTaTiB, 3BEACHUX B
ONMUTYBAILHUX JINCTAX, KOHTPOJIbHUX JINCTAX Ta iH.)

[Ipu BUKOHAHHI BUMipIOBaHb 0a30Bi MipH PO3MIpY, 4acy 1 pO3XYHKH
MOKYTh BUKOPHUCTOBYBATHUCS B Pi3HHX KOMOiHalisx. BoHu ciykaTh ocHo-
BOIO JIJIs1 HOpMaltizaiii Ta 3a0e31euyroTh MOKIIMBICTh 31CTaBICHHS METPHK.

5.1.3 Knacudikaniss MeTpuk SKoCTi

Jnst 3pydHOCTI 3aCTOCYBaHHS 3arajlbHUX NPUHOMIB BHMipIOBaHb
METPHUKH 3a3BUYail KIaCU(]iKyIOTh fK:

— 00'ekmueni/cyd’ekmueni.  OO'€KTHBHI ~ METPUKH  MICTATh
MIpaXyHKH €JIEMEHTIB, SKi MOXYTh OyTH HE3aJIeKHO TIEepeBipeHi
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(KiTBKiCTh PSAMKIB KOMY, KUTBKICTh MMOMHIIOK, CKIQIHICTh Ta iH.) BoHH
3HIKYIOTh BIUIMB OCOOMCTOI JYMKH Ha OOYWCIIEHHS W aHali3 METpHK.
CyO'eKTHBHI ~ METPUKH  IPYHTYIOTBCS Ha  IHOUBiAyadbHOMY  4H
KOJICKTUBHOMY PO3yMiHHI a00 mepeBa3i MEeBHUX XapaKTEPUCTUK abo yMOB
(piBeHB CKIATHOCTI ITPOOIIEM, BapTicHI Koe(ilieHTH Ta iH.);

— npumimueni/oouucnogani. IlpumituBHI (06a30Bi) METPHKH
MoOXxHa Oe3mocepeaabo croctepiratn (posmip mporpamu B KSLOC,
KUTBKICTh JAe(eKTiB, 3HAWICHUX NpU TecTyBaHHI Ta iH.) OO4ucIIOBaHi
METPUKH HE MOXYTh O€3[OCepeHbhO CIIOCTEepIraTucs, aje MOXYTh
O0YHCITIOBATUCS M0 TPUMITUBHHUM METPUK (4ucio jaedeKTiB, 1o
npunagarots Ha SLOC, TpyIOMICTKICTB Ta 1H.);

— Ounamiyni/cmamuuni. JIUHaMiYHUM METpPHKaM BIACTUBUI
KOMIIOHEHT 4Yacy. 3Hau€HHS 3MIHIOIOTHCS 3 IUIMHOM 4Yacy, NOYMHAIOYH 3
MOMEHTY 30MpaHHS HaHWX (HAMPHUKIAJ, KiTbKICTh TMOMHJIOK B MICSIIb).
Cratu4Hi METPHKH 1HBapiaHTHI A0 Yacy (KUIbKIiCTh BUSIBICHHX JIE(EKTiB,
3arajibHa TPYyJOMICTKICTb POOIT TOIIO);

— RNpPOcHO3YIOUI/NoACHIOOYI. 3HAYCHHS TPOTHO3YIOUHUX METPUK
MOXYTh OyTH  OTpUMaHi  3a3jalierinb, HampUKiIal, OI[iHIOBaHA
IHTEHCUBHICTh BiIMOB. 3HAUCHHS MOSICHIOIOUMX METPHK 3'SIBJISIOTHCS TOCT-
(akTyM, HaNpUKIIaJ, peajlbHa IHTEHCUBHICTH BiMOB.

[lo BigHOmIEHHIO 10 BHAY 00'ekTa BUMIpIOBaHHS (Tpalfforoda
mporpaMa abo CYKYIHICTh JOKYMEHTIB) MipH Ta BIANOBITHI METPUKH
MiAPO3IUIAIOTHCS Ha 30BHIIIHI, BHYTPIlIHI | METpUKH BUKOpHCcTaHHs [13.

30BHIIIHI METPUKH BHUKOPUCTOBYIOTH MIpH IPAIIOIOYOro Ha
KOMIT'IOTEPI IPOrPaMHOTr0o MPOAYKTY, OTPUMaHi B pe3y/IbTaTi BUMipIOBaHHS
HOT0 TIOBEIIHKH B XOJli TECTYBaHHSA i (DYHKI[IOHYBaHHSI.

30BHIIIHI METPUKH PO3POOISIFOTHCS 3 METOIO:

— JeMOHCTpalii SIKOCTI MPOrpaMHOrO NPOAYKTY, 3a JIOTIOMOTOO
XapaKTePUCTUK 1 MiAXapakTepUCTUK SKOCTi, Ha cCTadii TecTyBaHHA 1
eKCIUTyaTaii;

— BUKOPUCTaHHS JUIs MIATBEpIDKeHHs (Bajigamii) Toro, Mo
MPOTPAMHUI TPOIYKT 33/I0BOJILHSIE 30BHINTHIM BUMOTaM JI0 SIKOCT;

— TmependaveHHs peaibHOl eKCILTyaTalliiiHOT SIKOCTI;

— BU3HAUEHHS CTYNEHsA, B SKiH NpPOrpaMHUH TPOAYKT Oyze
3aJJ0BOJILHATH BCTAHOBJICHUM 1 epeadadyBaHUM BUMOTaM KOPHUCTYBaiB Y
XOJIi peaNbHO1 eKCILTyaTaIlfii.
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MoskxHa cKa3aTy, Mo CYKYMHICTh 30BHIIIHIX METPUK NPHU3HAYSHA IS
OIIIHIOBaHHS 30BHIMIHBOI SIKOCTI — MIpH, B SIKIH MPOAYKT 3aJ0BOJBHSIE
BCTAaHOBJIICHUM (3asBIICHMM) 1 IO MAarOTbCsAd Ha yBa3i morpebam mpu
BUKOPHUCTaHHI B IEBHUX YMOBaX.

Po3po6ka 30BHINTHIX METPUK IPYHTYETHCS HA BUKOHAHHI HACTYITHUX
BHMIpPIOBaHb:

— MOBEIHKM MPOTPaMHOrO TMPOAYKTY TpU TECTyBaHHI Ta
(YHKLIOHYBaHHI B TOE€THAHHI 3 IHIIMMH HOPOTPaMHUMHU IPOAYKTaMHU,
amapaTHUM 3a0e3rnmeueHHs M a00 cCUcTeMOoI0 00poOKH iHdopMarii B IiIOMY;

— TIOBEIiHKH KOPHCTYBaua (CleHapiiB BUKopuctanus I13).

[lin éumipom (ouinkoro) nosedinku po3yMi€ThCsl OIIHKA MacIITaliB
MOXKJIUBUX HACJIJIKIB HEAJCKBAaTHOI MOBEIIHKH, SIKI 3arPOXKYIOTh YKUTTHO
abo 370poB't0 JIOJEH, MPUPOJHUM pecypcaM, MOXYTh IPHU3BECTH JI0
pYWHYBaHHS JaHUX, HEY3rO/LKEHOCTI abo HEeAOCTOBIpHOCTI iH(opMmaIlii,
BTpaTH Oe3MeKH, Aerpajaalii ceppicy (OCIyr), eKOHOMIYHHUX BTpAT Ta iH.

[Mpuknanamu 30BHINIHIX METPUK IS TaKOi XapaKTEPUCTUKU SKOCTI
SIK HaAIWHICTh, MOXYTh OYTH CEpelHiii Yac MiXK BiIMOBAaMH, KiJIbKICTb
YCYHEHUX Ae(eKTiB IpH TeCTyBaHHI, IHTEHCHBHICTh Bi]MOB Ta iH.

BHyTpimHi MeTpuku 3a0e3NedyroTh MOMIIMBICTH KOPHUCTYyBaudam,
pO3pOoOHMKaM, TecTyBallbHUKaM 1 MEHE/KepaM OIHIOBaTH  SKiCTh
OpoMiKHUX 1 KiHOeBMX mpoaykrtiB II3  Oesmocepennbo 3a  ix
BJIACTHBOCTSIMH, 0€3 BUKOHAHHS HA KOMIT'IOTEPI.

BHyTpimHI METPUKH pPO3pOOISIFOTECS TaKUM YWHOM, 1100 BOHH
MOTJIN:

— BigOOpakaTH SIKICTh TPOMDKHHX 1 KIHIIEBUX MPOTPaAMHHUX
MPOAYKTIB TIO TUM XapaKTEPUCTHKAM 1 MiJXapaKkTEpUCTHKaM SIKOCTi, SIKi
BU3HA4YeH] B mojei saxocti I13;

— CIY)XUTH IMOCIOHMKOM 10 Aii NMpH IUIaHYBaHHI Ta MOJIMIIECHH]
MPOLIECiB, SIKi BIUTMBAIOTh HA MPOMIXKHI Ta KiHIIEBI IPOIYKTH,;

— BUKOPUCTOBYBaTHCA Npu Bepudikamii TOro, mo NPOMIKHI i
KIHIIEBI MPOJYKTH 3aJJ0BOJBHSIOTH BUMOTaM 10 BHYTPIIIHBOI sikocTi I13,
nepeadaYeHNM TUTaHAMH BJIOCKOHAJIEHHSI MTPOIIECIB;

— mnepeabaydaTH 30BHIIIHI METPUKH SIKOCTI.

MoxHa cKka3zaTH, IO CYKYNHICTb BHYTPIIIHIX METPUK HpU3HAueHa
JUISL OLIIHIOBaHHSI BHYTPIIITHHOTO SIKOCTI — Oe31ivi aTpuOyTiB MPOIYKTY, HIO
BH3HAYa€ HOrO 3JIaTHICTh 3aJIOBOJIGHSATH BCTAHOBICHHM a00 pealbHUM
rmoTpedaM Mpu BUKOPHUCTAHHI B IEBHUX YMOBaX.
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Po3zpobka BHYTpImIHIX METPHUK TIPYHTYEThCS Ha BUKOHAHHI
BHMIpIOBaHb CTATUYHHUX aTPHOYTiB, SKI BU3HAYEHI 1 MOXYTh OyTH OIliHEH]
MO0 TEKCTY BHUXIAHOTO KOAYy, rpadidyHomy abo TaOIMYHOMY MOJAHHAM
MOTOKIB YNpaBIiHHA 1 JaHWX, CTPYKTYp IIepexoAy CcTaHiB abo 3a
noxymenTamu [13.

[IpukmamamMy BHYTPIIIHIX METPHK IS HAAIHHOCTI MOXYTh OyTH
KUTBKICTh TIOMIJIOK, 3HAWICHUX MPH iHCIEKUil KOAY, KiITbKICTh YCYHEHUX
nedeKTiB B pe3yapTaTi IHCHEKIlii KOy, IPOTHO30BaHa KUTBKICTh TIOMUIIOK,
10 3aJIUIIINCS, Ta 1H.

MeTpUKH SIKOCTI Y BHKOPHUCTaHHI (METPUKH EKCIUTyaTalliiHol
SIKOCT1) BUMIPIOIOTh CTYIIiHb, B SIKi IPOTpaMHHN TPOIYKT, BCTAHOBJICHUH 1
eKCIUTyaTOBaHMH B TIEBHOMY CEPEJOBHINI, 3aI0BOJNBHSIE MHOTpebam
KOPUCTYBadiB B €(QEKTHBHOMY, MPOAYKTHBHOMY 1 O€3MEYHOMY pillleHHI
3ajad.

MeTpuku SKOCTI y BHKOPHCTaHHI JONOMAararmTh OIIHATH He
BnactuBocTi camoi II3, a Buaumi pesymbraTté i1 ekcruryaramii —
eKCIUTyaTalliifHy SKiCTb.

OueBHIHO, IO VIS TPABWIIBHOTO BHMIPIOBAHHS EKCIUTyaTaliitHOT
SIKOCT1 Ba)KJIMBO BPaxOBYBaTH KOHTEKCT 3actocyBaHHs [13 — ocobmmBocTi
Kareropiit ii KopucTyBadiB, crenudiky po3B'd3yBaHHMX HUMH 3aBAaHb, a
TakoX (pi3uyHI Ta coliayibHi (haKTOPH CepPeIOBUIIA iX pOOOTH.

[Mpuknagamu  eKCIUTyaTallilHUX METPHK SIKOCTI MOXYThb OyTH
TOYHICTb 1 TIOBHOTA JIOCSATHEHHS IIJIEH KOPUCTYBadiB, MPOIYKTUBHICTb
mpaii, pecypc, BHTpadeHi y 3B'I3KYy 3 JOCATHEHHSIM €(EeKTHBHOTO
BUPILLIEHHS 3aBAaHb, JyMKY KOPHUCTYBadiB 1110710 BuactuBocteit I13 Ta inH.

BHyTpinmHi, 30BHIMHI Ta eKCIUTyaTalliiHi METPUKU  SKOCTi
B3a€MOINOB's3aHl. J{OCSATHEHHS eKCIUTyaTalliiHOT SKOCTI 3alIe)KUTh Bij
3aJIOBOJICHHSI KPHUTEPIiB 30BHIIIHBOI SKOCTI, 3aCHOBAHMX Ha 30BHIIIHIX
Mipax i MeTpHKax SIKOCTi, 5IKi, B CBOIO Yepry, 3ajeXarTh BiJ 33J0BOJICHHS
BIJITIOBIJTHUX KPUTEPIiB BHYTPILTHBOTO SKOCTIi, 32CHOBAHWX HA BHYTPIIIHIX
Mipax Ta METpUKaXx, TIOB'SI3aHUX 13 30BHINIHIMH.

3a3BUuail BUMOTM KOpDHUCTYBayiB A0 SIKOCTI cHenu(ikylOTbCs 3a
JOTIOMOT'OI0  30BHIIIHIX METPUK 1 eKCIUTyaTaliiHUX METPHK SIKOCTi, a
BHYTpIIIHI METPUKUA BUOWPAIOTHCS TaKUM YWHOM, MO0 BOHH MOTJIH
BUKOPHUCTOBYBATHCA AJIS Iepe0adeHHs 3HaUeHb 30BHILIHIX METPHUK.

[loGynyBaT cTpOry TEOpPETHYHY MOAEIb, L0 BCTAHOBIIOE
B3a€EMO3B'S30K 30BHINIHIX 1 BHYTPIIIHIX METPUK, CKJIATHO, TOMY, SK
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MPaBUIIO, OYIy€ThCS TIMOTETHYHA MOJEJb, B3a€EMO3B'I30K METPHK B K
MOJIETIOETHCS CTATUCTUYHO B X011 BUKOPUCTAHHS METPHK.

5.2 [IpoexTyBaHHSI METPUK IKOCTI

s ctBopenHs moxeni skocti [13 HeoOxinHO:

1. BusHaunTy wijgi BUMipIOBaHHS 1 BUKOHYBaTH BCi HACTyHHi Aii 3
ypaxyBaHHSM (h)aKTOPiB, IO BIUIMBAIOTH HA SIKICTh.

2. InentudikyBatm kommoHeHTH [I3, sKicTh SKHX MOBHHHA
MOJIEJTIOBATHCS OKPEMO.

3. Buginutu 1 xnacuikyBaTé HaWOIIBII ICTOTHI KOMIIOHEHTH, SKi
HECYTh BiJIIOBINaIBHICTH 32 AKICTh BIACTHBOCTI (aTpuOyTH) AJIST KOKHOTO
KOMIIOHCHTA.

4. CdopmynroBaTi akcioMu i 3B's3yBaHHs BiactuBocted [13 3
XapaKTePUCTUKAMHU SKOCTI.

5. BusHaunTu cucTeMy BHYTPIILIHIX 1 30BHIIIHIX MeTpHUK sikocTi [13,
aJIeKBaTHY TIEpeNikOM XapaKTepPHCTHK SIKOCTI 1 aTpubyTiB [13.

6. [lepeBipuTH MO/IENH SIKOCTI.

[Iporec, 1m0 BUKOHYETHCS TPU PO3pOOIN BIIACHUX ab0 BUOOPI
icCHyrOuUnX MeTpuk sikocti 13, 110 BiANOBIIAIOTH IHIJIBOBUM BHMOI'aM JI0
sxocTi [13 (abo ii KOMIIOHEHTY), MICTUTb HACTYIIHI KPOKU:

Kpox 1. BuznaueHHs IOHATh. Bu3HaueHHS BCiX BUKOPHCTOBYBaHUX
MOHSITh TIOBUHHI BIAMOBIIATH 3a3HAYCHUM Yy 3aCTOCOBYBAaHUX CTaHAapTax
abo mpuBOAUTHCA B IOKYMEHTI, 1[0 ONHUCYE NMPUUHATY Mozenb sikocti I13.
He MoxHa momyckaTv HEOJHO3HAYHOCTI TIyMauyeHHS TEPMIHIB Pi3HUMH
KaTeropisiMu  0ci0, sKi BUKOPUCTOBYIOTh METPUKH (KOPHUCTYBadaMmH,
3aMOBHHKaMH, PO3POOHUKAMH).

Kpok 2. BusHaueHHS BHYTDILIHBOT CTPYKTYpH (MOZENi) KOXKHOI
METpUKH. 3HaueHHS Oa30BHX METPHK BUMIpIOIOTECS Oe3rmocepeqHbo i
MOJIeIb TAKMX METPUK — 1I¢ HAMEHYBaHHS BiAMOBIAHOT 3MIHHOI. 3HAUEHHS
CKIaJHUX METPHUK SABJISIOTH COOOI0  MaTeMaTHdHi  Mojenmi, IIo
BUKOPUCTOBYIOTH 0a30Bi a0o iHmN ckimaaHi MeTpuku. llepeBaskHuid
MmparMaTUYHUAN MiAXiA 10 MOJCIIIOBaHHS METPUK — METPHKH TOBHUHHI
BioOpaXkaTH HaMOIIbII BaXJIMBI aCIIEKTH BUMIPIOBAHOI'O aTpuOyTy 1 He
OyTH 3aHagTO CKIangHUMH. Mojeni METpUK MOXYThb OyTH 3alo3MyeHi 3
CTaHAAPTIB, HAYKOBOI JITEpaTypH, 3 IOCBIMy IHIMX OpraHizariii i T.I. i
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MTOBMHHI HAKOMIMYIYBAaTHUCS 1 MPH HEOOXITHOCTI amanTyBaTHCS IO MOTped
KOHKPETHHX BHUMIpIOBaHb. /[l po3poOicHHS HOBUX (OpHUTIHAIBHHX)
METPUK KOPHUCHO 3alydaTd €KCIEpPTiB B MPOOJIEMHiH 00JacTi MpoOeKTy Ta
imkeHepii sxocTi [13.

Kpox 3. ®opmynroBaHHS MeTOMy OOYMCIIEHHS METPUKH (KPHUTEPiro
OIIIHIOBaHHs). Mojenb KOXHOI METPHKH JIEKOMIIO3YEThCS /O PIBHSI
METPUK-TIPUMITUBIB (0a30BUX METPHUK) 1 Jdami A UUX INPUMITUBIB
BH3HAYAETHCS MEXaHI3M OTPUMaHHS 3HA4YCHHS (KpHUTEpidi OIlIHIOBaHHS).
[lpuxman METPUKU-TIPUMITHBY 31 CKJIATHUM MEXaHI3MOM OTpHUMAaHHS
3HauenHs — SLOC.

MeTpUKU-IPUMITHBH Ta KpHUTEPii IX OMIHIOBAaHHS YTBOPIOIOTH
MepInii piBeHb HEOOXiTHUX JAHUX, M0 30MPatOTHCS.

MeTtoau BU3HAYEHHS 3HAYEHb METPUK, PEKOMEHOBaHI CTaHAapTOM
JACTY 2850, Taki:

— BUMIpIOBaNIbHUI. MeTO/ TPyHTYETbCA HA OTPUMaHHI iHQOpMaIii
Opo  BIAacTUBOCTI Ta  Xxapakrepuctuku II3 3  BUKOpUCTaHHIM
BAMIpIOBAJbHUX  TEXHIYHMX 1  mporpaMHuUX  3aco0iB  (po3mip
3aBaHTa)KyBaJIbHOTO MOJYJISI, YaC BUKOHAHHS T1JIKH [IPOTPaMU Ta iH.);

— peectpariitauii. MeToj TPYHTY€EThCS Ha OTPUMaHHI iHopmarrii
nig vyac BunpoOyBanb abo mpu OesmocepenHboMy BukopucTanHi 113 3a
MPU3HAYEHHSIM, KOJHU PEECTPYIOThCS 1 IMMIAPaxOBYIOThCA TEBHI MOil
(MoMeHTH yacy 3001B, KibKICTb BiIMOB 1 iH.);

— po3paxyHKOBUH. MeTojq  3acHOBaHMI HAa  BUKOPHUCTaHHI
TEOPETUYHUX 1 EMIIPUYHUX 3aJeKHOCTEH HAa paHHIX CTaAigx po3poOKH, a
TAKOXX CTATUCTUYHUX JAHMX, 10 HAKONMMYYIOTHCS MpPU BUIPOOYBaHHSX,
eKkcrmyartamii  ta  cympoBoxmi. [luM  MeTomoM  TPOTHO3YIOTHCS
XapaKTepUCTUKN 1 MiJXapaKTepPUCTUKA Ha PaHHIX CTadiax po3poOKH
(TOYHiCTB, CTIWKICTh, HafilHICTF Ta 1iH.) Po3paxyHkoBuii wmeron
BUKOPUCTOBYETHCS 1 17151 BU3HAUYEHHS (PAKTUYHMX 3HAUYEHb XapaKTEpUCTUK
3a pe3ysibTaTaMH TECTYBaHHS;

— ekcnepTHHA. MeTtoxg monsrae y  BH3HA4YCHHI  3HAuYeHb
XapaKTePUCTUK TPYIO (axiBLiB-eKCIEpTiB. 3aCTOCOBYETHCSI B TOMY
BUNAJIKY, SKIIO 3aBJaHHS BH3HAYCHHS 3HaYCHb HE MOXXE OyTH BHUpilIeHa
iHIMMK  Metonamu. JUJis TpOBeEHHS EKCIEePTH3H BCTAHOBIIOIOTHCS
KOHTPOJIbOBAHI O3HAKH, 10 MICTATHCSA y BHUIJISI 3allMTaHb B aHATITHUHIN
OINIUTYBAJIbHIN aHKETI eKCIIEPTiB.
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Kpok 4. BusHayeHHS KpUTEPIIO «XOPOIIOT0» 3HAYEHHS METPUKH.
Ko BigoMo, 110 BEMIPIOBATH 1 SK BHMIPIOBATH, IMMOTPiOHO BU3HAYUTH, SK
IHTEpPIpETYBaTH pe3ydbTaTH BUMIpIOBaHb, 1 SIKUIMHU MarOTh OyTH MexXi iX
3MiH.

Kpurepiem icTiaE y 6araTh0X BUIAAKaX CIYXHTh TyMKa 3aMOBHHKA
1 kopuctyBada. MOXYyTh TaKOXX BHKOPHCTOBYBAaTHCS OIMyOJIiKOBaHi
BiJOMOCTI NP0 MPHUHUHATHI 3HAYCHHSAX TUX YH IHIIMX METPHUK, OTPUMaHi B
rary3eBiif BUpOOHWUIN MMPaKTHIN 3HAYEeHHS Ta iH. Tak, HampuKiIam, BiIOMO,
mo l{ukinomaTudHa ckimamHicTs MoaymiB moBuHHa Oyté £ 10. HaiGimpm
JIOCTOBIpHE JiKepeno iHdopmanii — BIAacHI ICTOpUYHI JaHI MPO BHMIp
CXOKUX TPOCKTIB.

Kpox 5. [loxymenTtyBaHHs MeTpuk. Ha mpomy Kpori moTpiOHO
OPUAHATHA PIlIEHHS Mpo (GopMar 3BiTy, MPO IHMKI BUTATY Ta peecTpaii
naHuxX (4acTOTi BHUMIpIOBaHb), MPO MeXaHi3MH OONiIKy JaHuX (TBepaa
KOIIis, eeKTPOHHA KOTIisl), PO MOPSAAOK iX PO3MOAUTY (HAMPSAMKH) Pi3HUM
y4acHWKaM TIpOIleCy BHMIPIOBaHHS, TIpO OOMEXKeHHS (BH3HAYAIOTH
TOTOBHICTh METPUKH IO BUKOPUCTAHHS) Ta iH.

Kpoxk 6. BuzHaueHHS 10JaTKOBHUX KBalli(hikaTopiB METpHUK. MeTpHuka
BBaXKA€THCSI 10OPE CHPOEKTOBAHOI, SKIIO BOHA € y3arajJbHEHHSIM Pi3HUX
MOTJISAIB 1 pIBHIB BUMIPIOBaHHS 1 SKIIO I MOXHA 3acCTOCOBYBATH,
HaTPUKIIaJ], Ha PiBHI KJIACY TPOJYKTiB, OJJHOTO MPOAYKTY 200 KOMIIOHEHTIB
uporo mnpoaykry II3. B sxocti momatkoBux KBali(ikaTOpiB MOXe
BKa3yBaTHCsl KOHTEKCT 3aCTOCYBAHHS i 1HIIT OOMEKEHHsI.

IcHye ©Oe3niu pi3HUX METPUK, SKi MOXYTb MarTd MiHHICTB JUIS
KEPYBaHHS Cy4aCHUM IIPOLIECOM.

SxicHa METpHKa BOJIOZI€E HACTYITHUMHU OCHOBHHUMH
XapaKTepUCTUKAMHU:

1. Metpuka mae ceHc Uil 3aMOBHHKA, MEHEJDKepa Ta BHKOHABIISL.
SAxmo xoua 0 oxHa i3 3aliKaBIEHUX CTOPIH HE PO3IIISIAE METPHUKY K
OCMHUCIIEHY, BOHA He 0yJle BHKOPHUCTOBYBATHCA.

2. Merpuka TIOKazye KOpeNsIil0 MK 3MiHAaMH B Ipoleci
po3poOsieHHsT Ta XomoMm Oi3Hecy. €IMHMMH pPEAUTBHUMHM LUISIMHA Ta
3aBJaHHSAMHU Oprasizauii € (iHAHCOBI: 3HIKEHHS BHTpAT, IiABHILECHHS
JIOXO/JIIB 1 301NIbIIICHHS TPUOYTKY.

3. Merpuka mnoBuHHa OyTH OO'€KTHBHOIO Ta 1ii BHU3HAYCHHS
HenBo3HauHO. OO'€eKTHBHICTH ciil TpaHchOpMyBaTH B IEBHY (GopMmy
KUTbKICHOT ySBU (HAmpWKiaa, TI€BHI 3HAYEHHS, BIJICOTKH, YaCTKH).
HeBuzHadeHICTh MiHIMI3Y€EThCS 32 TOIIOMOTOI0 BUKOPHCTAHHS 3PO3YMUTHAX
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OJIMHUIIH BUMIPY (TakuX, K JroanHo-Micstli, SLOC, 3mian, GyHKITIOHATBHI
TOYKH, KJIaCH, CIICHApii, BAMOTH), SIKi HE TaK IMPOCTO BU3HAYNUTH TOUHO.

4. Metpuka Mae mokasyBaTH TeHueHIi. lLle myke BakiIuBa
XapaKTepuCTUKa. PO3yMiHHS 3MiH 3HAYCHHS METPUKU B 3aJICKHOCTI Bij
Yacy, BiJl TIPOEKTY IO TMpPOEKTy, Bix Bepcii mo Bepcii i T.O. BHSBISETHCS
HAJ3BUYAHO BaXKITMBUM, OCOOJHBO UIA CyYaCHHUX MOJEJEH iTepamiifHOTOo
po3pobisieHHs. Pinmko Tpamiserbes, MO0 JAeska METpHKa Oe3mocepeHbO
MPUBOIWIIA JIO BUSIBICHHS SKUX-HEOyJIb KOHKpeTHuX mii. IlBumme,
METpHUKa JEMOHCTPYE MOTJISA 3 IEBHOI TOYKHU 30pY, Ta IHTEPIPETYBATH IO
METPUKY Ta BU3HAUaTH HEOOX1/IHI Ji1 MOBUHHI MEHEDKEPH MPOCKTIB.

5. MeTpuka € mpUPOJHMM MOOIYHUM NPOIYKTOM mporecy. Lle
O3Hauae, M0 3apagdl METPUKH HE JTONAIOTHCS HOBI poOodi MpOAyKTH abo
JIOJTATKOBI BHJIM JisUILHOCTI; BOHA BUBOJIUTHLCS OE€3MOCEPEIAHBO 3 CaMHUX
po0OUHMX MPOLIECIB.

6. Metpuka Moxe OyTh aBTOMaThM3oBaHa. JlocBim mMmokasye, IO
HaWOUTBII BOAIMMH METPHKaMH € Ti, iHpopmarlis mpo sAKi 30MpaeThCs Ta
BUSIBIIIETHCS aBTOMATHYHO. YacTKOBO Ile Tak, TOMY IO MPOrpaMHHI
IHCTpYMEHTapiii  BHMara€ CTPOIMX BH3HA4€Hb s JaHUX, MI0
00pOOITIOFOTHCA.

5.4 TlpakTu4Hi 3aBIaHHS

3asoanna 1. O0epiTh 3 mepeniKy METpHK 0a30Bi: KITBKICTh PSAKIB
KOJy; KiTBKICTh MYCTUX PAIKIB; KiJBKICTh PSIKIB, IO MICTATh;, KiJIBKICTh
PAAKIB, IO MICTATh BHUXIJIHMH KOJ 1 KOMEHTapi; KUIBKICTh PSJIKIB, IO
MICTATh JCKJIapaTUBHMNA BUXITHUH KOJ; KIIBKICTh PSJAKIB, IO MICTATh
IMIIEpaTUBHUI BUXITHUHA KOJ; BIJICOTOK KOMEHTapiB; cepeldHs KiJIbKiCTb
psaakiB ans QyHKUid (METOAIB); cepeldHs KUIBbKICTh PSIKIB, IO MiCTSTbH
BUXITHMHA KOJ i (QyHKIIH (METOMIB), CepedHs KUIBKICTh DSJKIB IS
MOJYJIB; CepenHs KUIBKICTh PSAKIB Ul KJaciB, CIOBHHK OIEpaToOpiB
(KUTBKICTh ~ YHIKQIBHUX  ONEpaTopiB  MpOrpaMH, TaKOX CHMBOJIH-
PO3AUILHUKHK, IMEHa MPOLEAYp 1 3HAKW OIepalliii); CJIOBHHMK OICPaH[IiB
(KUTBKIiCTh ~ YHIKaJIBHUX ONEpaHJiB MPOTpaMH); 3arajbHa KiJIbKICTh
OIlepaTopiB B IpOrpami; 3arajbHa KiJbKICTb OIEpaHAiB B MpPOrpami;
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TOBKMHA TIPOTPaMM; OOCST MPOTrpaMH; MUKJIOMAaTHIHA CKJIAJHICTh;, PiBEHBb
BKJIQICHOCTI 1 JIOBXKWHU TIPOTPAMH.
3asoannsa 2. Knacuodikyiite METpUKHU IepepaxoBaHHi B 3aBJaHHi 1.
3aeoanns 3. O0epiTh METOMU BU3HAYCHHS 3HAYCHb IS JaHUX
METPUK (BUMIpIOBAJIbHHUH, PEECTPAIiHUHN, PO3PaXyHKOBHH, CKCIIEPTHHUH).
OOrpyHTyiiTe CBiif BHOIp

5.5 Konrpoabhi 3anutanus

1. UM BiApi3HSAETHCS METPUKA Ta Mipa SIKOCTI?

2. Slxi mKamM BUKOPUCTOBYIOTHCS MJII BHUMIPIOBaHHA 3HAYEHb
METpUK?

3. HaBeaith kimacudikaliiro Mip sKoCTi.

4. HaBeniTh xiacu¢ikaIiito METpUK SKOCTI.

5. Ha domy 1pyHTYyETBCS pO3poOKa BHYTPINIHIX Ta 30BHIIIHIX
METPHK SIKOCTI?

6. HaBeniTh KpOKH pO3pOOKH BIACHUX METPUK SKOCTI.

7. SIkuMu XapaKTepUCTUKaMU TIOBUHHI BOJIOJIITH SIKICHI METPUKU?

5.6 Jlitepatypa 10 po3aiiy

Busnauenuss Metpuk iHdopmariitnux cucrem: [1],[4-5],[20],[27-
35],[40-42],[44],[49-50],[77-801,[90-99].
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6 METPUKHN KOAY NPOI'PAMHOI'O
3ABE3IIEYEHHS

V 3aragpbHOMY BHUIAJKy 3aCTOCYBAaHHS METPHK J03BOJISIE KEPiBHUKAM
MPOCKTIB 1 MMANPHEMCTB BHBUHUTH CKIIATHICTE PO3POOJICHOTO abo
MaiiOyTHBOTO MPOEKTY, OLIHUTH 00CAT POOIT, CTHIICTHKY NPOTpamMH IO
PO3pOOIISETHCSA 1 3yCHILISI, BUTPAUEHI KOXKHUM pO3pOOHUKOM ATl peatizalii
TOrO 4YM iHIIOTO pimeHHA. OIHAK METPUKH MOXYTh CIY)KUTH JIHIIE
PEKOMEHAAIIIMHIMA  XapaKTePUCTHKaMH, HUMH HE MOJYKHA IOBHICTIO
KepyBaTHCA.

6.1 KinbkicHi MeTpuku

Kinvkicmo paokie xkody. HalImomuypeHImow METPUKOI BHXITHOTO
KOAy, W0 BimoOpakae pO3Mip MPOrpaMHOTO TMPOEKTY, € TIOKa3HUK
kizpkocTi pszkiB kogy SLOC (Source Lines Of Code,). He Bmarouunch B
4eproBe IiepepaxyBaHHS HENONIKIB JaHOI METPHKH, PO3TIISTHEMO
0COOIMBOCTI ii 00YHMCIIEHHS], 8 TAKOXK ICHYIOY1 PI3HOBUIM Ta TTOXI THI.

Crouatky SLOC 3acrocoByBaBCsS B yMOBaX, KOJU MOBHU
nporpaMyBaHHsi OyJHM BIJHOCHO TPOCTI 3a CTPYKTYpOIO 1 JUIi HHUX
XapakTepHUM OyJIO BiJIIOBIAHICTE OJHOTO PsIKa KOy OJHIA KOMaHi
MOBH. 3T0JIOM MOBHU IMPOTPaMyBaHHS CBOJIOLIOHYBAIU, CTadl Habararto
THYYKIIIT, 1 I8 BIAMOBIAHICTD I HUX OLIbIIE HE BUKOHYBAJIOCS — OJUH
GI3MYHUN PSAOK KOy Temep Mir MICTUTH KijbKa KOMaHJ MOBH. 3
ypaxyBaHHSM IIbOTO BHIUISIIOTH 1 JBa OCHOBHI PI3HOBHIM TOKa3HHKA
SLOC:

— xinekicte ¢isnynux SLOC (BukopucToByBaHi abpeBiaTypu:
LOC, SLOC, KLOC, KSLOC, DSLOC) — susnauacmuvcs sIK 3arajibHa
KUTBKICTh DPAAKIB KOAY, 3 YpaxyBaHHSM KOMEHTAapiB 1 MOPOXHIX PSIKIB
(pu BUMiprOBaHHI MOKAa3HMWKA HA KUTBKICTh TIOPOXKHIX PSJIKIB, SIK TPABHIIO,
BBOJMTBCS OOMEXKEHHS — BPAaxOBYEThCS X KIJIBKICTh, L0 HE NEPEBHUIIYE
25% 3arajpHOI KUIBKOCTI PAIKIB y BHMiproBaHoMy Oiowi kxony). Jlitepa
"D" (Delivered) osmawsae "mocraBmeHwii" KOa, TOOTO TINBKM TOM, IO
YBIHIIOB JI0 3aKiHYEHOT'O MPOTPAMHOTO MPOIYKTY. /ly’ke 4acTo BHHHUKAE
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HeOOXi/THICTh BPaxOBYBaTH HE TLIHKH ITOCTABIEHUH KOJI, aje i JOMOMIKHUH
a00 TPOMIKHUH, AKHA HE BXOAWUTH JO 3aKIHYEHOTO IMPOIYKTY, ajie IIo
noTpiOeH [uis peanizalii MPOeKTy i BUMarae IeBHUX BUTpAT Mpalli;

— xinekicTh Jorivaux SLOC (BukopucToByBaHi aOpesiaTypu: LSI,
DSI, KDSI, ne SI — Source Instructions) — Bu3HAYa€ThCs SIK KiTBKICThH
KOMaHJI 1 3aJI&KUTh Bil BAKOPHUCTOBYBAHOI MOBH IPOTrpaMyBaHHA. B Tomy
BUIAJIKY, SIKIIO MOBA HE JOITyCKA€ PO3MIIIEHHS HA OJHOMY PS/IKY KITBKOX
KoMaH 1, KitbkicTh Joriyanx SLOC Oyne BimnmoBigaty uuciy "¢disuyHuX 3a
BHHATKOM TIOPOXKHIX PpSANKIB Ta pPAOKIB KOMEHTapiB. SKmo »k MoBa
MpOrpaMyBaHHS MIATPUMYE PO3MIMIEHHS KIIBKOX KOMaHA Ha OJHOMY
PSAKY, TO OOWH «(Ii3UUHUIT» PSAIOK TMOBHHHUK OyTH BpaxoBaHHU SIK
JEKIIbKA «IOTIYHMX», SKIIO BiH MICTUTH O1JIBIIIE OJHIE€T KOMAHId MOBH, 1[0
BUKOPHCTOBYETHCH.

Hepinxo mokaznuk SLOC BHKOpUCTOBYETbCS Ha paHHIX CTamisx
pOOOTH Hall MPOEKTOM 3 METOI0 OTPHUMaHHS TONEepEeNHiX OI[IHOK HOTOo
3araibHOro 00csATy. I X0Uua 3aBIaHHs 1€ TOCUThH CKIIJIHE, a PO OTPHUMAaHHS
TOYHUX OIIHOK He MOke OyTH i MOBH, JUIS HOTO BHPIIICHHS € CHelialbHi
MiAX0IH, SIKi 3a0€3MeUyI0Th MPUHHATHUHN pe3yIbTaT:

— ominka mnokasHuka SLOC 3a ananoriero. JlaHa METOIMKA
J03BOJISIE OTPUMYBATH OIIIHKY IIOKa3HWKA JUIS BCBOTO TIPOEKTY, MIO
PO3po0IIseThCs, 800 OKPEMHX HOTO CKIIIOBUX 3a JOTIOMOTOI0 MOPiBHSHHS
(YHKIIOHAJIBHUX BJIACTHBOCTEH 3 iCHYrOUMMH aHajoramu. [lpu omiHII
MMOKa3HWKAa 3a JIAHOK METOJUKOI0  IMiJOMpAEThCs  OMM3bKUN 34
(hyHKITIOHATBHICTIO 3aMiHHHK 3 BimomuM 3HaueHHsIM SLOC, nmami Ha Horo
MiZicTaBl BU3HAYA€THCS TPOTHO3HA OIIHKA 3 YPaxXyBaHHSM BiJIMIHHOCTEH Y
(YHKIIOHATIBHOCTI, Y MOBaX MPOTPaMyBaHHs, MOKJIMBOCTI ONTHMIi3allil Ha
OCHOBI KOJIy aHajora i iHIr.;

— ominka nokazHuka SLOC «3HU3Yy-Bropy» €KCHEpTHHM METOJOM.
Liero MeTomukowo mepeadadyeHO pO3MOAUI MNPOEKTy Ha iepapxiuHy
crpykrypy 3aBmanb (Work Breakdown Structure, WBS), na migcrasi sikux
BUKOHYETHCSI €KCIIEPTHE OLIHIOBAaHHA MOKAa3HMKA, Ta MiJACYMOBYETHCA B
pe3ysabTaTi AN BCHOTO MPOEKTY. SIK MpaBuiIo, eKCIepTaMu HalaloThCsS TPH
OLIIHKK (HaHOINbII BIpOTiJHA, MaKCHMaJIbHA 1 MiHIMallbHA), a JlaJli BOHU
YCEepEeIHIOITHCS 3a JIOMIOMOTOI0 OeTa-po3noiry (po3paxoBYEThCS cyma
MiHIMaJIbHO1, MAKCUMAJILHOI 1 YOTUPUPA30BOi HAHO1IbLI iIMOBIPHOT OLIIHKH,
sIKa TIOTIM JIIJTUTHCS HA IIICTh).
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I merpuku SLOC e GaraTo mOXigHMX METPHK, IO JT03BOJISIOTH
OIIIHUTH OKpeMi OKa3HUKH MPOoeKTy. OCHOBHUMH CEPeI SIKUX €:

— kinbkicth mycTux psakis (Blank Lines Of Code, BLOC);

— KUIBKICTBh psAAKiB, 1m0 MictsaTh komeHrtapi (Comment Lines Of
Code, CLOC);

— KUIBKICTh PSIIKIB, IO MICTATh BUXIIHHIA KoJ 1 KomeHTapi (Lines
with Both Code and Comments, C&SLOC);

—  KUIBKICTB PAJKIB, IO MICTATH ACKIAPATUBHUN BUXITHUH KO,

— KUIBKICTB PSAJIKIB, IO MICTATH IMIIEPATHBHUIN BUXiTHAN KOJI;

— BIJICOTOK KOMEHTapiB (KiJBKICTh PANKIB KOMEHTAPiB, TIOMHOXECHE
Ha 100 i mofineHa Ha KiTBKICTh PSIIKIB KOTY);

— cepeaHs KUTbKICTh PAAKiB s QyHKIIN (METOMIB);

— CepelHs KUIBKICTh pPSAJIKIB, IO MICTATh BUXIIHUN KOA IS
¢byHKIIH (METOMIB);

— Cepe/Hs KUTbKICTh PSJIKIB JUISI MOJTYJIIB;

— CepelHs KUIbKICTh PSJIKIB JUIS KJIACiB.

He 3Baxkarounm Ha BCi HEIOJIKHM Ii€l METPHKH, BOHAa JOCI €
e(eKTUBHUM IHCTPYMEHTOM BHUMIPIOBaHHS SKOCTI Ta € CKJIJ0BOIO
0araThOX IHITUX METPHUK.

Cmunicmuka npozpamu. 1HoJl BaXJIMBO HE NPOCTO MigpaxyBaTH
KITBKICT PS/IKIB KOMEHTapiB, 2 BU3HAYUTH iX IIIJBHICTh, TOOTO BUSHAYUTH
SIKiCTh JOKYMEHTOBAHOCTI Koay. Jluist ottinku cmunicmuku npozpamu (F),
BUKOPUCTOBYIOTH BHPa3

F=YF, (6.1)

ne F =SIGN(N
nporpamu, je NKOMM.I — KiJbKiCTh KOMEHTapiB y i-M ¢parmenti, Ni —
3arajibHa KiJIbKiCTb PAJKiB KOy B i-My ()parMeHTi.

Mempuxu Xoncmeoa. Mopic Xosacren (Maurice H. Halstead) y
1977 3anpomnoHyBaB Ipyly METPHUK, MOOYJOBaHHMX Ha aHaJi3i KUIbKOCTI
PAAKIB i CHHTAKCHYHUX €JIIEMEHTIB BUXITHOT'O KOy IPOTPaMH.

Omninka ckiagHocti mporpamu  (Halstead Difficulty, HDiff)
OLIHIOETHCH SIK:

/N, =01) — crummictuka i-ro ¢parmenta

KomMm .1l
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Hdiff = (NUOprtr/2) x (NOprnd/ NUOprnd), (6.2)

de NUOprtr — croBHUK omepaTopiB (KiNBbKICTh YHIKaJbHHX
OIIepaTopiB MPOTpaMH, TAaKOK CHMBOJIH-PO3AUIBHHUKH, iIMEHa Mpoueayp i
3HAKH OTepaIlii);

NUOprnd — cnoBHUK omepaHfiB (KUIBKICTh YHIKQJIbHHX ONEpPaHIIB
NpOrpamu);

Noprtr — 3arampHa KUTBKICTh OIIepaTopiB B MpoTpami;

Noprnd — 3arampHa KiJIBKiCTBH OIEPAHIIB B IIPOrpaMi.

Ha ocuoBi (6.2) mpormoHyeThCs OIIHIOBATH 3YCHILIS MporpaMicra
pu po3po0diii 3a gormomororo nokasauka HEff (Halstead Effort):

HEff = HDIff x HPVol (6.3)

ne HPVoc =NUOprtr+NUOprnd - crnoBHuk mporpamu
(Halstead Program Vocabulary, HPVoc).

Kpim TOTO, U1 OLIIHIOBaHHS IIPOTPAMU MOYKJIMBO BHKOPHUCTOBYBATH:
— noexkuHa nporpamu (Halstead Program Length, HPLen):

HPLen = Noprtr + Nopnrd;

— 00csr nporpamu (Halstead Program Volume, HPVol):

HPVol = HPLenxlog, HPVoc.

HeszBakatoun Ha TEOpPETHYHY MOMIIMBICTH OTPUMAHHS TOMEPETHIX
OLIIHOK TPYAOMICTKOCTI MPOEKTYy 3 BUKOpUCTaHH;IM noka3Huka HEST,
METPUKHM XOJICTea, SIK MIPAaBUIIO, OOUHCIIOIOTHCS BXXKE HA OCHOBI TOTOBOTO
BHXIJHOI'O KOJY 1 3aCTOCOBYIOTBCS ISl OTPUMAHHS allOCTEPIOPHHUX OILIIHOK.
Bonu MoxyTh OyTH BHUKOPHCTaHI Ui TOTo, 100 3amo0irTu HagMipHOMY
YCKJIQJIHEHHSI OKPEMHUX CTPYKTYPHHX €JIEMEHTIB HPOrPaMHOIO MPOEKTY i
3pOCTaHHS TOB'SI3aHKX 13 [IUM PU3HUKIB.

Mempuxku  JIucunoa. 1li METPUKHM  IOKa3ylOTh CKJIAJHICTh
MPOTPaMHOro 3a0e3MevYeHHs] Ha OCHOBI HACHMYEHOCTI MPOrpaMi YMOBHUMU
oreparopaMu abo omnepaTopaMu LuKIy. JlaHa MeTpuka, HE AUBJISIYUCH Ha
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CBOIO IIPOCTOTY, AOCUTH A00pe BimoOpakae CKIATHICTh HANHCAHHA 1
pPO3yMiHHA TpOorpamMH, a TpPH JOJaBaHHI TAaKOro IIOKAa3HUKA, SIK
MaKCUMaJbHUH piBEHb BKJIAJCHOCTI YMOBHHMX 1 LMKIIYHUX OIEpPaTOPiB,
e(eKTHBHICTb L€l METPUKHU 3HAYHO 3POCTAE.

AOcomoTHa CKIagHICTh 3a JKUIooM:

Cl= Z Nifoprtr , (64)

N

ne ' ifoprtr — KiTBKICTh YMOBHHX OTIEPATOPiB.
BignocHa ckimagHicTh 3a J[xuinoom:

* CL
Cl = 6.5
T (65)

oprtr

e Noprr — saransma xinskicts OIIEepaTOpPiB B POTpaMi.

6.3 MeTpHKH CKJIAJIHOCTi MOTOKY KepyBaHHsI MporpamMu

HactynHuil BenMKMH Kjac METPHUK, 3aCHOBAHMM B)KE€ HE Ha
KUTBKICHMX TIOKa3HUKAaX, a Ha aHaji3i Kepyrodoro rpada Nporpami,
HA3UBA€ETHCS] METPUKHU CKIIQJIHOCTI TIOTOKY KEPYBaHHS POTPaM.

Iepen Tum sk Oe3nocepesHbO OMHMCYBATH METPUKH, JJISl KPalIoro
pO3yMiHHs Oyjie HaBeleMO BWU3HAYEHHS Kepyrdoro rpady mporpamu i
cnoci6 iioro moOynoBH.

Hexaii mnpencraBnena meBHa mnporpama. s nmanoi mporpamu
OyAyeThCs OpiEHTOBaHMI rpad, 1110 MICTUTh JIMIIE OJAWH BXI 1 OJUH BUXI],
Opy LBOMY BEpIIMHH rpada CHIBBIAHOCATH 3 TUMH IUISHKAMH KOIY
MpOrpaMu, B SKHUX € JIUIIE ITOCIHIJOBHI OOYHCIICHHS i BIICYTHI ONepaTopu
PO3TATY>KEHHS 1 IIUKITY, & JYTU CIIBBIJHOCSTH 3 TIEPEX0JaMH BiJl OJIOKY JI0
ONOKY 1 TUTKaMH BHKOHAHHS MpPOTpaMd. YMOBa MpH IMOOYIIOBI JAHOTO
rpada: KoXKHa BEpIIMHA [OCSHKHA 3 IIOYATKOBOI, 1 KiHIEBa BEpIIUHA
JOCSDKHA 3 OyIb-AKOT 1HIIOI BEpPILIHHY.
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Huknomamuuna ckaaouicme npozpamu. HalmomupeHimoo
OITIHKOIO, 3aCHOBAHOIO0 Ha aHaJi3i OTPUMAHOTO Tpada, € IUKIOMATHIHE
gucio Mak-Keti0a, 10 BU3HAYAETHCS SIK:

V(G)=e-n+2p, (6.6)

e € — KUIBKICTh Iyr, N — KUIBKICTh BEPIIMH, P — KUIBKICTb
KOMITOHEHTIB 3B’s13HOCTI. KiJTbKiCTh KOMITOHEHTIB 3B’ SI3HOCTI Ipad)a MOKHA
pO3TIAAATH SK KUTBKICTH AYT, MIO0 HEOOXiMHO JOJAaTH I TEPETBOPEHHS
rpada B cwiibHO 3B'sI3HHN. CHIIBHO 3B'I3HUM Ha3MBa€Thes rpad), Oyab-siki
JIBI BEPIIMHH SKOT'O B3aEMHO NOCsDKHI. [list rpadiB KOPEKTHUX Iporpam,
T0OTO TpadiB, MO HE MAIOTh HEJOCHKHUX BiJ TOYKH BXOAY AUISHOK i
"Bucaunx" TOYOK BXOAY 1 BUXOAY, CHIIHO 3B’SI3HWU Tpad, SK MPaBHIIO,
BUXOJUTh NUISIXOM 3aMHUKaHHS Jyror BEpIIMHHU, IO O3HAYaE KiHelb
NporpamMH, Ha BEpLIMHY, IO [MO3HAYa€ TOYKY BXOAY B IIf0 mporpamy. Ilo
cyti V(G) BH3HAYae KiNbKICTh JTIHIHHO HE3aICKHHX KOHTYPIB B CHJIBHO
nonagHoMmy rpagi. Tak mo B KOPEeKTHO HAalMCaHUX Mporpamax p=1, i Tomy
dopmyma (6.6) mIs po3paxyHKY HHUKIOMATHYHOI CKIagHOCTI HabOyBae
BUIIIAY:

V(G)=e-n+2. (6.7)

Sk mpaBuio, npyu OOYHCICHHI MUKIOMATUYHOI CKJIAJHOCTI JIOTiYHi
OIIepaTopH HE MPHUUMAIOTHCS JIO0 yBArH, JOMYCKAEThCS TAKOXK CIPOICHHN
MiJXiJ, 3TiTHO 3 SIKUM BJacHe moOyaoBa rpada HE MPOBOIUTHCS, a
MMOKa3HWK BU3HAYAETHCS HA MMIJICTaBl MiIPaxyHKY KIJIBKICTI OmepaTopiB
kepyrouoi Jjoriku (if, switch i 1. m.) i MOXIHMBOI KiBKOCTI MIISXIiB
BUKOHAHHS MpOorpamMu. MeTpuKa IHKIOMAaTHYHOI CKIIQJHOCTI MOXke OyTh
po3paxoBaHa Ui MOAYJIA, METOAY Ta IHIIMX CTPYKTYpHHX OJWHHIb
MPOTPaMH.

B mporieci aHani3y 3Ha4eHb MOKAa3HUKA JUII OKPEMUX CTPYKTYPHHUX
CJIEMEHTIB MOXKHA BUSBUTH CIIEMEHTH 3 BHCOKUM 3HAYCHHSM ITOKa3HUKA
(HampuKIIa[, HOpMaJbHE 3HAYECHHS IOKAa3HHUKA ISl METOLy — HE BHIIE 5-7),
IO CBIYHMThH IPO CKIIAIHICTh 1X KEPYIOUOi JIOTIKH 1, BIAMOBIAHO, BUCOKHUX
TPYNOBUTpATax Ha pO3pOOKY, TECTYBAHHS 1 CYIPOBIJI.

OOuncieHHs: METPUKH B XOJIi pealtizalii mpoekTy (a mpu AeTalbHOMY
MPOEKTYBaHHI BOHO MOJKIJIMBO IIe Ha IbOMY €Talli, HE YeKarouu cTasii
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KOIyBaHHSI) [IO3BOJISIE BYACHO BH3HAYNTH HAWOUTBINI CKIQAHI, IO
CYIPOBOJUKYIOTBCSI BUCOKUMHU PHU3HKAMH, CTPYKTYPHI OJMHHMII Ta BXKHTH
3aXO0iB UI0A0 YCYHEHHS PU3HKIB 32 PaXyHOK BHECEHHS! KOPEKTHUBIB.

Jnsi METpUKH HMKIOMAaTHYHOI CKJIaTHOCTI icHye Oe3nid Bapialii,
30Kpema:

—"mMomuikoBaHa" IMKIOMATHYHA CKIATHICTE — pO3TIAmAc He
KOXXHE pO3TalyXeHHsI Oolleparopa MHOXXWHHOTO BHOOpy (switch, case), a
BECh OIepaTop SIK €TUHE IIiJIE;

—"cyBopa" IMKIOMaTHYHA CKIQJHICTh — MICTATh JIOTi4HI
OIepaTopw;

—"crporieHa" MUKIOMaTHYHA CKIIAIHICTh — epeadadae o0UrcIeHHs
Ha OCHOBI He Tpada, a MiApaxyHKy KepyIOUHX OMepaTopiB;

—"akTyanpHa" CKJIaHICTh — BU3HAYAETHCS SIK KUTbKICTh HE3aJICKHUX
HUISIXiB, IO MTPOXOIUTH MPOrpaMa MpH TeCTyBaHHI;

—METpPUKa CKJIQJHOCTI IJIOOAIbHUX JaHUX — OOYHMCIIOETHCS SIK
IUKJIOMAaTHYHA CKJIQJHICTh MOJYJs Ta 3OUIBIIYETbCS HA KIJIBKICTh
B3a€MO3B'A3KIB 3 [I00aTbHUMH JaHUMH.

B uinomy, METpUKH HUKIOMATUYHOI CKIATHOCTI € JOCHTh TapHUM
MOKa3HUKOM, IO JI03BOJISIE CBOEYACHO MPUMTMHUTH MTOIANBIIE YCKIIAHEHHS
OKpPEMHUX CKJIQJIOBUX MPOEKTY 1 CHPOCTHTH iX, MONEpPEeIUBIIM HMOBIpHI
Mpo0JIeMH 3 3aIUTYyTaHUM 1 HECTaOlIBHUM KOJIOM B MallOyTHROMY.

Mempuku noxioni 6i0 uuxkiomamuunoi ckaaonocmi. MeTpuka
IUKJIOMATHYHOI CKJIAHOCTI CTala OCHOBOKO JUIS CTBOPEHHS IMOXITHHX 1
SKICHO HOBHX METPHK, TAaKHUX SIK:

—inTepBaibHa  Merpuka Jx. Maiiepca (G. Mayers)
PO3paxOBYEThCSl SIK PI3HUISI 3HA4YeHb IMKIOMATHYHO! CKJIQJHOCTI i
KUTBKOCTi OKPEMHUX YMOB TITFOC OJUHHUIIS

— merpuka Y. Xancena (W. Hansen) — BH3HAuYaeTbCs Maporo
"IMKIIOMaTUYHA CKJIaHICTh" 1 "KIIBKICTh oniepaTopis";
— Mmerpuka [IMBOBapCchLKOrO —  OOYHUCIIOETBCS HA  OCHOBI

MOAU(DIKOBAHOT IUKIOMATHUYHOI CKJIaJHOCTI 1 J03BOJISIE BPaxOBYBaTH
CTPYKTYpPOBaHICTh TPOTPaMU, BUSBIISIOYH KOJl 3 MOTAHOIO CTPYKTYpOIO, 1
0araTbOX IHIIMX, HEPIOKO MalOTh IMIBHJIIE 33 HAYKOBY, HDK NPaKTHYHY
IIHHICTB:

N(Gi):V*(Gi)+ZF)i , (6.8)
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ne V*(G) — moandikoBaHa IMUKIOMATHYHA CKIIAIHICT, OOUYMCIIEHA
Tak K i V(QG), ane 3 ognieto BigMminHicTio: oniepatop CASE 3 n Buxogamu
PO3TIAAAETHCS K OMH JIOTTYHHIA OTIepaTop, a He SIK n — | omepaTtopis,;

Pi — mimbuna BKIameHOCTI i-i mpegukaTHOl BepmuHU. s
MiIpaxyHKy TJINOVHU BKJIAICHOCTI TIPEANKATHAX BEPIITNH
BUKOPUCTOBYeTbca umcio "cdep BmuBy". Ilig ramOuHOIO BKJIaAEHOCTI
PO3YMi€ThCSl KITBKICTh BCIX “‘chep BILIMBY TMPENUKATIB, SKi TOBHICTIO
YTpUMYIOTBCSI y cdepi AaHoi BepmIMHH, ab0 IEepeTHHAIOTHCS 3 HElO.
I'mnOuHa BKIJIaZIeHOCTI 30UIBIIYETHCA 32 PaxXyHOK BKJIAJCHOCTI HE CaMUX
npenukarie, a "cdep smmBY'. Mipa [luBoBapchkkoro 3pocrae mnpu
Mepexojli B TMOCIIJOBHAX WporpaM [0 BKJIAICHHX 1 Jam JI0
HECTPYKTYpPOBaHMX, L0 € ii BEJIMYE3HOI IepeBaroro mepes OaraTbma
THIIUMH 3aX0AaMH JTaHOT TPYIIH.

Tononoziuna mipa Yena. ll1 MeTpuka BHUCIOBIIOE CKJIAIHICTH
MporpaMu  4Yepe3 KIMbKICTh TIePEeTHHIB KOPJOHIB MDK 0OIacTsAMH,
yYTBOpEHUMH TpadoM mporpamu:

M (Gi) = (n(Gi)' N’Qo) (6.9)

Leit mimxin 3aCTOCOBYETHCS JIMIIE IO CTPYKTYPOBAHUX MPOTpam, o
JONYCKa€e JIMIIE IIOCTIOBHE 3'€HAHHS KEPYIOUUMX KOHCTPYyKUii. Jlis
HECTPYKTYPOBaHHUX IporpaM Mmipa UYeHa iCTOTHO 3aleXHTh BiJl YMOBHUX i
0e3yMOBHUX IEpexoiiB. Y IOMY BHUIAJKy MOXKHA BKa3aTH BEPXHIO 1
HWKHIO TpaHulli. Bepxus — € m+1, ne M — KiTbKIiCTh JIOTIYHUX OTIEpaTOPiB
mpu iX B3aeMHOi BKIaaeHocTi. HwwkHs — mopiBHroe 2. Komu kepyrouwmit
rpad mporpamMu Ma€ TUTBKH OJHY KOMITOHEHTY 3B’SI3HOCTi, 3axim Yena
30ira€eTbes 3 MUKIOMATHYHOIO Miporo Mak-Keii0a.

Mempuku Xappicona i Meiioncena. 1li MeTpUKu BpaxOBYIOTh
piBEeHb BKJIAJICHOCTI 1 JOBXHHH IIPOIPaMHU.

KoxHi#t BeplIuHI IPUCBOIETHCS CBOS CKJIAIHICTD Y BIAMOBIIHOCTI 3
OIIepaTopoM, M0 BOHa 300paxye. Ll mouaTkoBa CKJIaIHICTh BEPLIMHU
MOKe O0YMCITIOBATUCS OYAb-SIKHM CHOCOOOM, BKIIIOUAIOYH BHKOPHCTAHHS
3axojiB Xoiyicreaa. Buainumo mj1st K0)KHOT MpeAMKaTHOT BEPUIMHM Miarpad,
MOPOJPKEHUH BEPIIMHAMH, SKi € KiHISAMH BUXITHHMX 3 HEl Iyr, a Takox
BEpIIMHAMH, JOCSHKHUMH 3 KOXKHOI Takoi BEpIIMHM (HIDKHA MexXa
miarpada), 1 BepumHaMu, Mo JiexkaTh Ha MUIIXaxX 3 MPEAUKATHOI BEPITHHI
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B SIKy-HEOyap HIDKHIO Mexy. Lleit miarpad HazuBaeThest cheporo BILTUBY
MPEANKATHOI BEPIIINHU.

[IpuBeaeHOO CKIAAHICTIO MPEAUKATHOI BEPIIMHN HA3UBAETHCS CyMa
MoYaTKOBUX a00 HaBeIEHHWX CKIAIHOIIIB BEPILIHMH, IO BXOAATH B ii cdepy
BIUTUBY, TUTIOC TIEPBUHHA CKJIAJHICTh CAMOi IIPETMKATHOI BEPIINHU.

OyuxrionansHa Mipa (SCOPE) nporpamu:

=24 (6.10)

A€ ¥; — e CKJIaJHICTh BEPIIMHU Kepyto4oro rpada.

®yukuionansHuM craBieHHAM (SCORT) Ha3MBAE€THCS BiJHOIICHHS
Yrcia BEpUIMH B KepylodoMmy rpadi g0 1#oro (yHKIIOHATBHOI CKIaJHOCTI,
MPUYIOMY 3 YMCIIA BEPIIMH BUKIIOYAIOTHCS TEPMiHAIBHI:

£ =N (6.11)

ne N — e KiTbKiCTh BEpIIUH Kepyovoro rpagda.

SCORT mosxe mpuiimMatd pi3Hi 3Ha4eHHs I rpadiB 3 OJHAKOBHM
[IUKJIOMaTHYHUM YHCIIOM.

Memoo cpanuunux 3HaQYeHb TAK CaMO 3aCHOBAHMHM Ha aHai3i
Kepyrouoro rpada nporpamu. [y BU3HAUYCHHS JaHOTO METOJy HEOOX1JIHO
BBECTH KIJIbKa J0/IaTKOBUX ITOHSATD.

Hexaii G=(V,E) - kepyrouuii rpap nporpamu 3 eauHOIO
MOYaTKOBOT 1 €JMHOIO KIHIIEBOI BEPIIMHAMH.

KinpkicTh BeplIvH, 10 BXOAATH JI0 AYT, Ha3UBAETHCS HETATHBHUM
CTYIICHEM BEPIIUHHM, & KUIbKICTh BUXIJHHUX 3 BEPIIUHU JYT — MO3UTUBHUM
cTyneHeM BepmvHHU. Toni HaOip BepmMH rpada MOKHa pO3OMTH Ha JBi
TpyIU: BEPUIMHHW, Y SKHUX MO3WTHBHA CTYNiHb <=l; BEpIIMHH, y SKHX
MO3UTHUBHA CTYIIHb >=2.

Bepmwman nepmioi rpynu Ha3BeMO NPUHMAIOYMMHU BEpLIMHAMH, a
BEPILIMHMU APYToi IPyNH — BEPIIMHAMH BiI0ODY.

KoxHa mpuiimaroya BepiMHa Mae HaBeJEHY CKIAJHICTh, PiBHY 1,
KpIM KiHIIEBOI BEpIIMHH, HaBeIeHA CKJIAJHICTh KO nopisHioe 0. HaBeneHi
CKIagHOCTI Bcix BepmmH Tpada G miACYyMOBYIOTBCS, YTBOPIOIOYH
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a0CONIOTHY TpaHWYHY CKJIAaIHICTH mporpamu. Ilicis 1mporo BH3HAYAETHCA
BiIHOCHA TpaHWYHA CKJIAIHICTH IPOTPaMHu:

s, =1-(v-1)/8,, (6.12)

ne S, — BIAHOCHA rpaHMYHA CKIAIHICTH Iporpamu, S, — abCOIITHA
TpaHWYHA CKJIAIHICTh MPOTpaMH, V — 3arajbHa KUTBKICTh BEpHmIMH Tpada
MPOTPaMH.

Icnye mempuka Illneiideeunda, Mo BUPaKAE€THCS Yepe3 KIIBKICTH
MOJKIIUBUX IUISAXIB B KEPYIOUIOMY Tpadi.

Mipa Byoeopoa. B ocHOBI 11i€i METPHKH KiJIbKICTb TIEPETHHIB AYyT
kepytodoro rpada. Tak sk B AoOpe CTpyKTypOBaHili Tporpami Takux
CHUTyallii BHHHKATH HE IOBHHHO, TO JaHAa METPHUKA 3aCTOCOBYETHCS B
OCHOBHOMY B CIIa0KO CTpyKTypoBaHHX MoBax (Acembnep, PoprpaH).
Touka mepeTuHy BUHHMKA€ MPU BUXOi KEPYBaHHS 32 MEXIi JBOX BEpIINH,
SIKi € TTOCITIIOBHAMH OTIEPATOPaMHU.

6.4 MeTpHKH CKJIATHOCTI MOTOKY KEPYBaHHS JAaHUMHA

HactynHuit kj1ac METPHK — METPUKH CKJIQJHOCTI TIOTOKY KepyBaHHS
JaHUX.

Mempuka Yenuna. Cytb METOJy TIOJISITA€ B OLIHII iH(pOPMAIiHHOT
MIIIHOCTI OKPEMO B3STOr0 MPOTPAMHOIO MOIYJS 3 JONOMOTOI0 aHaTi3y
XapaxkTepy BUKOPUCTAHHS 3MiHHHX 31 CITUCKY BBEICHHS-BUBE/ICHHS.

Best Oe3niu 3MIHHMX, 1110 CKJIaJIAlOTh NEPETiK BBEJICHHS-BUBEICHHSI,
po30uBaeThcs Ha 4 GYHKIIOHANBHI TPYIH :

- 3MiHHi, IO BHMKOPHUCTOBYIOTHCS JJsI PO3PaxyHKiB 1 A
3abe3neuenns BuBeneHHs (P);

— moaupikoBaHi, a00 CTBOpIOBaHi BcepeanHi mporpamu 3minHi (M);

— «Kepywoui» 3MiHHI — 3MiHHI, sIKi OepyTb y4acTb B KepyBaHHI
pobotoro mporpamuoro mouysst (C),

— "mapa3utHi" 3MiHHI — 3MiHHI HE BUKOPHCTOBYIOTBCS B IpOrpami,
(M.

OcCKiNbKH KOXXHAa 3MIiHHa MOXE€ BHKOHYBaTH OJIHOYACHO KillbKa
(dbyHKIiA, HEOOXIMHO BpaxoByBaTH il B KOXHIA  BIAMOBIIHIN
($yHKUIOHATIBHIN TPYyI.
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Otxe MeTpruka UenmHa Ma€e BATIIAA!
Q=a,*P+a,*M+a;*C+a,*T, (6.13)

Je @, 8y, 83, 84 — BaroBi koe(illieHTH, IO BiOOpaKalwTh Pi3HUMN
BILIMB HA CKJIQJHICTh MIPOrpaMu KoXKHOI (pyHKITIOHATBHOI TpymH. Ha gymky
aBTOpa METPHKH, HAlOIIbITy Bary, piBHY 3, Mae ¢yHKIioHanbHa rpyna C,
TaK SIK BOHA BIUIMBA€ Ha MOTIK KEPyBaHHS mporpamu. Barosi koedimieHTn
IHIIUX TPYyN PO3MOMUISIOTECS HACTYMHMM 4uHOM: &=1, 8,=2, a,=0.5.
Baroswii koedimient rpynu T He gopiBHIOE 0, OCKiNBKHY "Mapa3uTHi" 3MiHHI
He 30UIBIIYIOTh CKIAQAHICTh TMOTOKY JAHUX NpOrpaMu, aje iHoi
YCKIIQIHIOIOTH 11 po3yMiHHS. 3 ypaXyBaHHSM BaroBUX KOEQilli€HTIB:

Q=P+2M+3C+05T . (6.14)

Mempuka Cnena. 1|1 MeTpuka TIpPYHTYETBCS Ha JIOKai3amii
3BepHEHb NI0 JAHUX YyCepeauHI KOXKHOI mporpamHoi cekiii. Cnen — 1ie
KITBKICTh TBEpIKEHb, SKI MICTATH el imeHTh(ikaTop, MiX MEepHIow i
OCTaHHBOKO TIOSBOKO B TekcTi mporpamu. OTxke, ineHTH(]IKATOP, 10
3'sBUBCS N pa3, Mae cned, piBHmid N-1. Ilpm Benmkomy creHi
YCKJIAZHIOETHCSI TECTYBAaHHS Ta HAJIAroHKEHHS.

Mempuxa "mooynv — enovanvna 3minna'’. 115 MmeTpuka, M0 3B'13y€
CKJIaJHICTh TPOTpaM i3 3BEpPHEHHSIMH 10 ThoOampHHX 3MiHHUX. [lapa
"MOyb-TNI00abHA 3MiHHA" MO3HAYaeThes SK (P,r), e P — MOAYIb, IO
Ma€ JOCTYN JI0 TJ00ambHOT 3MIHHOI I. Y 3aleXHOCTI Bil HasBHOCTI Y
MporpamMi peajsbHOro 3BEpHEHHSI JIO 3MiHHOI ' (POPMYIOTBCSI JIBa THUIH Tap
"Monynab — minoOanbHa 3MiHHA": (QakTHYHI Ta MOXJMBL. MoXIMBe
3BEPHEHHS 70 I 3a JOMOMOrol0 P IOKa3ye, MO 00NacTh iCHyBaHHSA T
MICTHTB Y c00i .

JlaHa XapaKTepUCTUKA MO3HAYAETHCS A,y 1 TOBOPUTH IIPO T€, CKLIBKU
pas3iB Moxyni UP OificHO OTpUMYBalIM JIOCTYI JI0 TI00aJbHHUX 3MiHHHX, a
4ucio Py, — CKiJIbKK pa3iB BOHU MOTJIH O OTPUMATH IOCTYII.

BimHomeHHsT KIMBbKOCTI  (DaKTHYHUX 3BEPHEHb JIO MOXKIIMBHX
BU3HAYAETHCS SIK:

Rup = Ayp/Pup. (6.15)
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s ¢dopmyna moka3zye HaOMKeHy WMOBIPHICTD TOCHIIAHHS
JOBUTBHOTO MOZYJS Ha AOBIIBHY TNI00anbHY 3MiHHY. O4YeBHIHO, IO YUM
BHUIIE 11 HIMOBIPHICTh, TUM BHIIE WMOBIPHICTh "HECAHKI[IOHOBAHOI" 3MiHU
Oyap-siKoi 3MIHHOI, II0 MOYE ICTOTHO YCKJIaIHHTH poOOTY, MOB'SI3aHy 3
MoauGIKaIi€r0 TPOrPaMHU.

Mipa Kaghypa. Bona ctBopeHa Ha OCHOBI KOHIIEMTIi1 iH(popMaIiitHIX
MOTOKIB. JIJI1 BUKOPUCTAHHS ITi€] MipU BBOJATHCS MOHSATTS JOKAJIBLHOTO Ta
rI100aTBHOTO TIOTOKY.

Jokanvnuit nomik ingpopmauyii 3 monyns A no moxyna B icaye,
SIKIIO:

—MOJyJib A BUKJIMKA€E MOJYJb B (TipssMuii JIokanbHUN TOTIK);

—MOJyJib B BUKJIMKAE MOAYIb A 1 MOAYNb A MOBEPTAE 3HAUCHHS, 11O
BUKOPHUCTOBYETHCS Y MOAYMI B (HEMPSIMHIA JIOKATBHUH TIOTIK)

—monyns C Bukinmkae monyni A i B Ta mepemae pe3ynbTaT
BUKOHAaHHS MOy A 10 Moaydis B.

I'nodanvruit nomix ingpopmauii 3 monyns A depe3 TII00ATBHY
CTpyKTypy manux D icHye, skmo moayns A po3minrye indopmanito B D, a
Moaynb B BUKOpUCTOBYE iH(opmarito 3 D.

Ha ocHOBI mmx TOHATH BBOAUTHCH BenwunHa | — inghopmauiiina
CKlaOHicmb npoueoypu.

| =length*(fan_in* fan_out)? (6.16)

ne length — cxmagnicTe TekcTy mporeaypu (BUMIpSIOTBCS uepe3
METpPHUKY o0csry, Tuiy MeTpuk Xomncrena (6.2-6.3), Makkeiioa (6.6), LOC i
T.1.); fan_in — KijgbKicTh JIOKaJIbHUX TMOTOKIB BXOMATH BCEPEIAHHY
MpoIelypH IUTIOC YHCIO CTPYKTYp JaHHMX, 3 SKHX TMpoleaypa Oepe
inpopmamiro fan_out — KiIBKICTh JOKAIBHHX TIOTOKIB BHXITHHX 3
MPOLEIYPH TUTIOC YHCIIO CTPYKTYP AaHUX, sIKi OHOBIIOIOTHCS IPOLIEAYPOIO.

MoxHa BWU3HAUUTH iH(GOPMAIIWHY CKIAJHICTE MOAYIS SIK CyMY
iH(pOpMAaIIHHUX CKJIaIHOIIIB IPOIEAYP, 110 BXOAATh J0 HHOTO.

Hani posrinsiHemMo iHGopManiiiHy CKJIAAHICTh MOJYNS ILOJO TMEBHOI
CTPYKTypH JnaHuX. IHpopmauiiHa Mipa CKIAQJAHOCTI MOIYJIS IIOJO
CTPYKTYpH JIaHHX:

J =Ny *Ng +Ny *Ngyw + Ngw *Ng +Ngyw *(Ngw =D, (6.17)
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ne Ny — KUIBKICTh TPOIEAyp, IO TUTBKH OHOBIIOIOTH CTPYKTYPY
naanx; Nr — KIJIBKICTH Mpouenyp, MO TUIBKM YWTAIOTh 1HOpMALiio 3
CTpYKTYpH HaHux; Nrw — KUTBKICTh IPOLIEAYP, IO 1 YATAIOTh, 1 OHOBJIIOIOTH
iH(OpMAIliIO B CTPYKTYP1 JTaHUX.

Mipa Ogicoo. CyTs Ti monarae B ToMy, 0 porpama po30nBa€eThCs
Ha JIiHIMHI HemepeciuHi AUISIHKH — MPOMEHI ONepaTopiB, SIKi YTBOPIOIOTH
Kepyrouuni rpad mporpamu.

ABTOp METPHKH BHUXOIUTBH 3 TAKUX INPHITYIIEHb: MPOrPaMiCT MOXKeE
3HAWTH BiAHOIIECHHS MK BU3HAUCHHMHU T4 BUKOPHCTAHHMH BXOJKCHHSIMHU
3MIHHOi BCEpEIWHI MPOMEHs OUIBII JIETKO, HIXK MIX IPOMEHSMH; YHUCIIO
PI3HHAX BU3HAYANFHUX 3aIHCIB Y KOXXHOMY TIPOMEHI OUTBII Ba)KIMBO, HIXK
3arajibHe YHUCJIO BHKOPHCTOBYBAHMX BXO/DKCHb 3MIHHHUX B KOXHOMY
MPOMEH.

[MTo3naunmo 4epes R(i) 6e3iiv BU3HAYAIBHHX BXOKEHDb 3MIHHUX, SKi
po3TamoBaHi B pajiyci Ail mpoMeHs i (BH3HAYaIbHE BXOKEHHS 3MIiHHOI
3HAXOJUTHCS B Paliyci il MpOMeHs, AKIO 3MiHHA a00 JIOKAJIbHA B HBOMY 1
Ma€ BH3HAyYalbHE BXOIKEHHS, a00 Ui Hel € BU3HA4YaJbHE BXO/KECHHS B
JeSKOMYy TONEpPeJHbOMY IPOMEHi, i HeMa€e JIOKAIBHOTO BU3HAYEHHS II0
uwsixy). [To3naunmo uepe3 V(i) MHOKHHY 3MIHHUX, SIKi BHKOPHCTOBYIOTh
BXOJDKEHHs 1 Bke € B mpomeHi i. Toxai Mipa ckiIagHOCTI i-TO TMPOMEHs
BU3HAYAETHCS SIK:

DF (i) = 3 (DEF(v)), (6.18)

ne DEF(vj) — Bu3Hauae KinpKicTh BXO/DKEHB 3MIiHHOT Vj 3 Oesniui R(i),
J=1.AINW)/, a//V({)// — noryxnicts 6e3mivi V(i).

6.5 MeTpHKH CKJIaJHOCTi MOTOKY KepyBaHHS i JaHUX MPOrpaMu

UeTBepTUM KIIACOM METPHUK € METPUKH, OJHM3BKI SIK /0 Kiacy
KUTBKICHUX METpPHUK, KJacy METPUK CKIJIAQJHOCTI IOTOKY KEpyBaHHS
MporpaMu, Tak i A0 KJacy METPUK CKJIQJAHOCTI MOTOKY KEpPyBaHHS JTaHUMHU
(cTporo Kaxky4w, 1€l Kiac METPHK 1 KJac METPHK CKJIaJHOCTI MOTOKY
KEepyBaHHs IpOrpaMM € OJHMM 1 THUM JK€ KJIacoOM — TOIOJOTIYHUMHU
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METPHUKaMH, aJileé Ma€ CEHC PO3AUTUTH iX Y TaHOMY KOHTEKCTI JJIsi OibIIol
sicHOCTi). JlaHmii Kilac METpPHK BCTAHOBIIOE CKJIAJHICT CTPYKTYpH
MporpaMu SIK Ha OCHOBI KUIBKICHHMX MiJpaXyHKIiB, TaK 1 HA OCHOBi aHali3y
CTPYKTYp KepyBaHHSI.

Tecmywua M-Mipa. Tectyrouoio Mipor0 M Ha3WBaETbCA Mipa
CKJIQTHOCTI, IO 33/I0BOJILHSE HACTYITHAM YMOBAM:

1. Mipa CKIaaHOCTI TPOCTOTO OIepaTopa AOPiBHIOE 1.

2. MH{FR;F,;—; FN})=ei”M(Fp).
3. M(if pthen flelse f2)=2max(M(F1),M(F2)).
4. M (while pdo F)=2M(F).

Mipa 3pocTae 3 riauOWHOIO BKJIAJCHOCTI ¥ BPaXOBYE MPOTDHKHICTH
nporpamu. [lo TecTyro4oi Mipu OJW3BKO MpPHUMHUKAE Mipa Ha OCHOBI
perynsipHUX BKJIaleHb. lmes Ii€i MipH CKIagHOCTI MporpaM IMOJsTaEe B
MipaxyHKy CyMapHOI KUTBKOCTI CHMBOJIB (OmNepaHAiB, OIepaTopis,
IY’KOK) Yy PpEeryJspHOMY BHpa3i 3 MIHIMaIbHO HEOOXiTHOK KiJBKICTIO
IYKOK, IO ONHCye Kepyrouwit rpad nporpamu. Bci Mipu wmiei rpymum
YyTJIIMBI JI0 BKJIQJICHOCTI KEPYIOUHMX KOHCTPYKIIA 1 JO TMPOTSKHOCTI
nporpamu. [Ipote 3pocTae piBeHb TPYIOMICTKOCTI OOYUCIICHB.

3¢'azanicme moodynie npozpamu. SIKIIO MOy CHUIIBHO TOB's3aHi,
TO MpOrpaMa CTae BAKKOMOAU(DIKYEMOIO i BXKKOIO B po3yMiHHi. JlaHa mipa
HE BUPAKAETHCS KUIBKICHO.

Buu 3B's13aHOCTI MOAYITIB:

- 3B'M3aHICTh 3a JaHMMH — SIKIIO MOJIYJI B3a€MOJIIOTH dYepes
nepeaaBaHHs MapaMeTpiB i MPH HBOMY KOXKEH IapaMmeTp € eJIeMEHTapHUM
iHpopmaniiiauM o0'ektom. Lle HaWOinpm OakaHuii THUII 3B'A3aHOCTI
(3uennenHHs);

- 3B'SI3aHICTh 32 CTPYKTYpPOIO NaHHUX — SKUIO OJUH MOIYJb IOCHJIAE
1HIIOMY CKJIa[0BOIO iH(popMauiiHui 00'eKT (CTPYKTYpy) Ais OOMiHY
JAHUMU;

- 3B'13aHICTD 3a KEPYBAaHHSAM — SIKIIIO OJIMH MOJYJIb TIOCHIIAE 1HIIOMY
iHpopmaLiiHuil 00'eKT — Quar, NOpU3HAYEHUH A1 KepyBaHHS HOTO
BHYTPIIITHBOIO JIOTIKOKO;
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- 3B’513aHICTH 32 3araJIbHOI0 00JIACTIO, SKIIO MOJYJIi MTOCHIIAIOTHCS Ha
OIHY 1 Ty X 00nacTh riI00aTbHUX NaHUX. 3B'S3aHICTH (3UETUIEHHS) 3a
3arajJbHOI0 O0NacTi0 € HeOaKaHWM, OCKIJIbKH, IO-Tieplie, MOMHIIKAa B
MOJIyJi, IO BHKOPHUCTOBY€ TIJI00ajdbHy 007acTh, MOXE HECIOAIBaHO
MPOSIBUTUCS B OyAb-IKOMY I1HIIOMY MOJYJi; TO-Ipyre, Taki MporpaMu
BaXKI JUIA PO3YMIHHS, TaK SIK MPOTPaMICTy Ba)XKO BH3HAYWTH, SKi came
JlaHi BUKOPUCTOBYIOTHCSI KOHKPETHHM MOJYJIEM;

- 3B'A3aHICTh 32 BMICTOM — SKIIO OAWH 3 MOJIYJIB TOCHJIAETHCS
BcepenuHy iHmoro. Lle HempaBWIbHMHN THIT 3UETUICHHS, OCKIIBKH TOBHICTIO
CyNepevnTh MPUHLIUIY MOJYJIBHOCTI, TOOTO MOAAHHS MOXIYJS Yy BUTJISIII
YOPHOTO SIIUKA. 30BHILIHA 3B'SI3aHICTh — JBa MOJYJS BHKOPHCTOBYIOTH
30BHIIIHI JIaHi, HATPHUKIIA] KOMYHIKAI[iHHIHA TPOTOKO.

- 3B'43aHICTH 3a JOIOMOIOI0 ITOBIIOMJIEHb — HAWOUIBLI BUIBHUMI
BUIJISA] 3B'SI3aHOCTI, MOyl Oe3M0CepeIHbO HE TMOB'I3aHl OJUH 3 OJHUM, 1
B32€EMOJIIFOTH Yepe3 MOBIAOMIICHHS, 1[0 HE MAIOTh TapaMeTpiB.

- MIJKTacOoBa 3B'A3aHICTh — BIAHOWIEHHS MDK KJIacOM-0aTbKOM 1
KJIacCOM-HAIaAKOM, IPUYOMY HaIlaJIOK IMOB'sI3aHUH 3 O0aThKOM, a 06aThKO 3
HAIIAJKOM — Hi.

- 3B'A13aHICTh 32 YaCOM — JIBa JIii 3TPYIIOBaHI B OJTHOMY MOJIYJIi JIUIIIE
TOMY, III0 Yepe3 00CTaBUHU BOHU BiJIOYBAIOTHCS B OJMH Yac.

BincyTHicTh 3B'13aHOCTI — MOJIYJIi HE B3a€MOIIOTH MiK CO0OI0.

Mipa Konogenno. llle ogra mipa, 1m0 CTOCY€ThCS CTaOITBHOCTI
moayns h(G). Boma Moxe OyTH Bu3HAueHAa SK KiNbKICTH 3MiH, SKi

MOTPiIOHO 3pOOUTH B MOJYJISAX, BIAMIHHUX Bifl MOIyJsl, CTaOIIBHICTD SKOTO
MEepeBipsIEThCSI, MPU LBOMY IIi 3MIHM MOBHHHI CTOCYBaTHCS MOJIYJS, IO
MEPEBiPSIETHCA.

Mempuka Mak-Knypa. Buningrootecs Tpu eTanu OOYMCICHHS i€l
METPHUKHU:

1. st Ko)KHOT 3MIHHOT OOYHMCIIOETHCS 3HAYEHHS 11 QyHKIIT
cknagHocTi C(i) 3a hopmyioro:

C(i) = (DG)*I(@))/n , (6.19)

ne D(i) — BenmmumHa, mo crocyerbes chepu aii 3miHHOI 1. J(i) — Mipa
CKJIQJIHOCTI B3a€MOJIiI MOZYJIB Yepe3 3MIHHY 1, N — KIJIBKICTh OKPEMHX
MOJIYJIIB Y CXeMi PO3IOJILITY.
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2. JIns BCiX MOMYJIB, IO BXOJATH Y chepy pO3OHTTS, BUBHAYAETHCS
3HaueHHs ix ¢yHKmii ckimangnocti M(P) 3a hopmymoro:

M(P) = fp*X(P)+gp*Y(P), (6.20)

ne fp 1 gp — BIANOBIAHO, KUIBKICTH MOAYJIB, O€3MOCEPeTHBO
MepeayIoTh 1 6e3mocepeIHb0 HaCTYmHUX 3a MoayineM P, X(P) — cknannicTs
3BepHeHHsT 10 moayiaio P,Y(P) — ckmamHicTh KepyBaHHS BHKIHKOM 3
Monyist P iHImMX MoymiB.

3. 3aranbna cknagHicte MP iepapxiuHOi cxemu po3moiny nporpamMu
Ha MOJYJI 331a€THCS (POPMYIIOIO:

MP => M(P) (6.21)

Jiia Bcix MOKIIMBHIX 3Ha4eHb P — MoaymiB mporpamu. Jlana MeTpuka
opieHTOBaHa Ha 0Ope CTPYKTYypOBaHI MpOTpaMu, CKIaIeHI 3 i€papXidHUX
MOJIYJIB, $Ki 3aJaf0Th (QYHKIIOHAIBbHY crenudikamito 1 CTPYKTypy
KepyBaHHs. Tako)X MaeTbCst Ha yBa3i, 110 B KOKHOMY MOJYJI OJJHAa TOYKA
BXOJly 1 OJTHA TOYKa BHXOJy, MOAYJIb BHKOHYE PiBHO OJHY (YHKIIIO, a
BUKJIMK MOJIYJIIB 3J{IHCHIOETHCS Y BIATOBITHOCTI 3 i€EpapXi4HOI CHCTEMOIO
KepyBaHHS, SKa 3aJ1a€ CTaBJICHHS BUKIMKY Ha 0e3J1idi MOyYJIiB IPOTrpaMHu.

Mipa bepnunzepa. Merpuka, 3acHOBaHa Ha iH(opManiiHik
KoHIenIii. Mipa CKIIaJIHOCTI OOYUCITIOETHCS SIK:

M :Z f; *log, p; , (6.22)

ne fj — yactoTa osBY 1-TO CUMBOJY, P — IMOBIpPHICTH HOTO TIOSIBU.

HenomikoMm 1i€i METpuKU € Te, M0 Mporpama, 1o MICTHTh 0ararto
VHIKaJIbHUX CHMBOJIIB, aje B Maliid KiJIbKOCTi, OyJde MaTH Taky X
CKJIaJHICTh SIK MpOrpama, M0 MICTHTh HEBEJIHMKY KUIBKICTh YHIKaJIbHUX
CHMBOJIIB, aJie¢ Y BETHKIiil KUTbKOCTI.
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6.6 O0'exTHO-OpicHTOBaHI MeTPUKH

VY 3B'SI3Ky 3 pO3BUTKOM 00'€KTHO-OPIEHTOBAaHMX MOB ITPOTPaMyBaHHS
3'SIBUBCS HOBUU KJIaC METPHK, TAKOXK Ha3BaHWUH 00'€KTHO-OPI€HTOBAHWMHU
(OO) merpukamu. Y paniil rpymi HaiiOLIBII YAaCTO BUKOPHUCTOBYBAHUMH €
Habopu meTpuk MapTina i Habip MmeTpuk Unnambepa i Kemepepa.

Mempurku Mapmina. JIn11 BUKOPUCTaHHS IIHX METPUK HEOOXiTHO
BBECTH MOHSATTA KaTeropii KiaciB. Y peaqbHOCTI Kjac MOXe JOCHThH PiAKO
OyTH BUKOPUCTAaHUI MMOBTOPHO 130JIbOBAHO BiJ iHIIMX KiaciB. [IpakTuyHO
KOXEH KJac Mae€ TPyIy KJaciB, 3 SKAMHU BiH TPAIIOE€ B KOOTEpallii, i Bif
SKUX BiH HE MOXe OyTH Jerko BimokpemiieHuil. [lis moBTOpHOTO
BUKOPHUCTAHHS TaKMX KJIaciB HEOOXiHO TOBTOPHO BUKOPHCTOBYBATH BCIO
rpymy kinaciB. Taka rpyma kjaciB CHIBHO TIOB'SI3aHA 1 HA3WBAETHCS
Kamezopiero knacig. ]I icHyBaHHS KaTeropii KJaciB iCHYIOTh HACTYITHI
YMOBH:

—KJIacu B MeXax KaTeropii KJlacy 3aKpHTi BijJ OyIb-sIKHX CIIPOO 3MiH
Bci pasom. lle o3Hauae, 110, SKIIO OJWH KJIAC MOBHHEH 3MIHUTHCS, BCI
KJIACH B Il KaTeropii 3 BEIMKOI HMOBIPHICTIO 3MiHATBCA. SIKIIO Oy/b-
SIKUH 3 KJIACIB BIAKPUTHUH JUIS JCSIKOTO PI3HOBHY 3MiH, BOHU BCi BIJKPHTI
JUISL TAKOTO Pi3HOBUY 3MiH;

—KJIaCH y Karteropii MOBTOPHO BHKOPHCTOBYIOTHCS TIJIBKH pa3oM.
Bonu HacTinmpku B3a€Mo3asekHi i He MOXKYTh OyTH BiIOKpeMIIEH]I OJTMH Bif
ogHoro. TakuMm YMHOM, SKIIO POOUTHCS OyIb-fKa CIpoda MOBTOPHOTO
BUKOPUCTAaHHS OJHOTO KJacy B Kareropii, BCi iHIII Ki1ach TOBUHHI
MOBTOPHO BUKOPUCTOBYBATHUCS 3 HUM;

—KJacW y KaTeropii MOAUIAIOTHh JAEsKy 3aralibHy (QYHKII abo
JIOCATalOTh AEAKOl CIUIBHOI MeTH. BiAmoBigajabHICTb, HE3AIEKHICTH 1
CTaOUIBHICTE KaTeropii MOXXyTb OyTH BHMIpSHI HUISIXOM MiPaxyHKY
3aJICKHOCTEH, SIKI B3aEMOJIIIOTH 3 II€I0 KaTEropi€lo.

Jiist KaTeropiii KiaciB MOXYTb OyTH BU3HAUEH]1 TPH METPHUKH :

1. Houentpose 3ueruieHHss (Ca) — KiNbKiCTh KJIAacCiB 1M03a MEBHOL
KaTeropii, 1o 3ajeKaTh Bijl KJIACIB BCEPEIUHI 1i€l KaTeropii.

2. BipuenrpoBe 34eruieHHs (Ce) — KUIBKICTh KJIaciB BCEpeIHHI
MEBHOI KaTeropii, o 3aleXaTh BiJ] KJIAciB MM03a Ii€i KaTeropii.

3. HecraOinbHiCTh:
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St=Ce/(Ca+Ce). (6.23)

Is metpuka mae jgianazon 3xaudensb [0,1]. Sxmo St = 0, me Bkazye
MaKCUMaJbHO CTa0lIbHY Kareropito, a skmo St = 1, 1e BKasye
MaKCHMaJIbHO HECTAOIbHY KaTEeropilo.

AOGCTpaKTHICTh KaTeropii BU3HAYA€THCS HACTYITHIM YHHOM:

A=Nu/Ny,

ne Np — KUTbKiCTh aOCTpakTHUX KiaciB B kaTeropii, Naj — chijabHa
KITBKICTB KJIaciB B KaTeropii.

3HaueHHS I1i€] METPHUKHU 3MiHIOWOTHCSA B Aianazodi [0,1], skmo A=0,
TO KaTeropis MiIKOM KOHKpeTHa, a skmo A=1 — kareropis MOBHICTIO
a0CTpakTHA.

Tenep Ha OCHOBI HaBeneHWX METPUK MapTiHa MOXHA TOOYTyBaTH
rpadik, Ha SKOMY BIJOOPaXCHO 3aJISKHICTh MIX aOCTPAKTHICTIO 1
HecTa0lmpHICTIO. SIKIIO HAa HBOMY NOOYAyBaTH MpsMy, LIO 3a1a€ThCA
dhopmymoro [+A=1, To Ha 1iK NpAMUI OYAYTH JIEKATH KATETOPIi, III0 MAIOThH
Kpalry 30aJaHCOBaHICTh MK aOCTpakTHICTIO 1 HecTabunpHICTIO. L5 mpsima
HA3UBAETHCS TOJIOBHOIO MOCIIJOBHICTIO.

Jlaii MokHa BBECTH I1Ie 2 METPHKH:

BixcTaspb 40 TOJIOBHOI MOCIIJOBHOCTI:

D=/(A+St-1)/sqrt(2)/
HopmanizoBaHoi BificTaHb 10 TOJIOBHOI TTOCITiIOBHOCTI:
Dn=/A+St-2/

[IpakTuuno nst Oynb-SIKMX KaTeropidl BipHO Te, MIO YUM OJMKYe
BOHHM 3HaXOJSATHCS 10 TOJIOBHOI MOCHIIOBHOCTI, TUM Kpalle.

3azanvui  00°ckmuo-opicnmosani mempuxu. Jlo  HaWOLNBII
nomupeHux OO METPHK BiTHOCITHCS:

—KINbKiCTh BHKIMKY Bignanenux wmeromis (Number Of Remote
Methods, NORM). IIpwu ii o0uncieHHi nporisaatoTbesi BCI KOHCTPYKTOPH i
METOAM KJIacy 1 MiIPaxoBYEThCSI KUIBKICTh BHKJIHMKIB BiIIAJICHUX METOMIB
(He BU3HAYCHMX Y KJiaci Ta ioro 0aTbKiB);
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—iaryk ua kiac (Response For Class, RFC) — kinbkicTh METOIIB,
SIKI MOXYTh BHKJIMKATHCA TPUMIPHUKAMH KJIacy, OOYHCIIOETBCS SIK CyMa
JIOKaJbHHUX 1 BIAJTAJIEHUX METO/IB;

—3BakeHa HacuueHicTh kimacy 1 (Weighted Methods Per Class 1,
WMPC1) — BimoOpaxae BIZHOCHY Mipy CKJIaJHOCTI KJacy Ha OCHOBI
IUKJIOMAaTUYHOT CKJIaJHOCTI KOXXHOTO #oro wmeroxy. Kiac 3 Oimbm
CKJIQHUMH METOJaMH 1 BENMKOI IX KUIBKICTIO BBaXXA€ThCA OLUIBII
ckmamgHuM  (mpu  OOYHCIEHHI METpUKM  OaThKIBCBKI  KJIacH  HE
BpPaXOBYIOTHCS);

—3BakeHa Hacu4eHicTh Kinacy 2 (WMPC2) — mipa ckiagHOCTiI Kiiacy,
3aCHOBaHa Ha TOMY, IO Kjac 3 OUTBIIOI KITBKICTIO METOJIB i METOI 3
OLIBIIIOI0 KUTBKICTIO TIapaMeTpiB € OLIbI CKIaTHUME (TIpU OOYHCIICHHI
METPUKH 0aThKIBCHKI KJIACH HE BPaXOBYIOTHCS);

—Henouik 38’s1300¢Ti MeToniB 1 (Lack Of 3uenaenns Methods Of 1,
LOCOM1) — Bimobpaxkae Mipy B3a€MO3aJEKHOCTI METOMIB (3B’ A3HICTH
XapaKTepu3ye CTYMiHb B3aEMOJIl MK €IeMEHTaMH OKPEMOTo MOIYJS i
HOro HacHWYeHicTh). UMM BHINE 3HAYCHHS JaHOT METPUKH, TUM OlJIbIIe
B3a€EMO3AIEKHUMU 1, BIAMOBIAHO, CKIaJHUMHU BBAXKAIOTHCS METOIH;

—mneponik 3B’s3H0cTi MerodiB 2 (LOCOMZ2) — BimoOpaxkae Mipy
B32€MO3AIEKHOCTI KiaciB. OOYHCIIOETBCS SK TIPOICHTHE BiJTHOIIEHHS
METO/IiB, 110 HE MAIOTh JOCTYITY JI0 CIEIH(ITHNX aTprOyTiB KJIacy, 10 BCIX
aTpuOyTiB JaHoro kiacy. Kiac, mo Moxke BHKIMKATH 3Ha4yHO Oiyibliie
METO/IiB, HI)K PiBHI HOMY 3a piBHEM, € OLIbII CKIIaTHUM;

—mnenonik 38’s3HOCTI MetoAiB 3 (LOCOM3) — BuMIiproe CTYIiHb
PO3XOJKEHHSI METOJIIB y Kiaci 3a aTpuOyraMu. Husbke 3HAYCHHS CBIJUUTH
PO XOPOIIly JSKOMIIO3UIIII0 B KJaci, 10 BHUPAXAEThCS B HOTO MPOCTOTI,
3pO3yMIJIOCTI Ta TOTOBHOCTI JI0 TIOBTOPHOTO BHKOPHCTaHHS. Bucoke
3HAYEHHsSI — HECTauyy 3B’SI3HOCTI, IO 301UIBIIYE CKJIATHICTh 1 ITiJIBUIIYE
HMOBIPHICTh IOMHUJIOK B ITPOIIEC] PO3POOJICHHS.

Mempuku Yuoamoepa i Kemepepa. 1]i MeTpuky 3acHOBaHI Ha
aHaJIi31i METOIB KJIacy, IepeBa yCIaaKyBaHHS 1 T.JI.

Merpuka WMC (Weighted methods per class), cymapna ckianHicTh
BCIX METOJIIB KJIaCy:

i=1
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1e Ci — CKJIaHICTh I-r0 METOy, 00UHCIICHa 32 OyIb-IKO 3 METPHUK
(Xoncrena i T.A. B 3aJ€KHOCTI Bijl MOTPIOHOTO KPHUTEPiI0), AKIIO Y BCIX
METO/IiB CKJIaIHICTh oqHakoBa, To WMC nmopiBHIOE N.

Merpuka DIT (Depth of Inheritance tree) — rambuna nepesa
cnaAKyBaHHS (HAHOIMBIIMK MUIAX TO i€papxii KJIAciB MO IHOTO KIIACY Bix
KJIacy-TIpeqika), 9uM Oiibllle, TUM Kpaile, TaKk fK NpH OUIbIIiNd TIHOMHI
301IBINYETHCS  a0CTpaKiliss JaHWX, 3MCHINYEThCS HACHUCHICTh KIJIacy
MeTOAaMH, OJHAaK TIPH JOCHTh BEIMKIA TNHOWHI CHJIBHO 3pPOCTae
CKJIAIHICTh PO3yMIHHS 1 HAITMCAHHS TPOTPaMH.

Metpuka NOC (Number of children) — xigpkicTe Hamaakis
(6e3mocepeHix), YUM OiNblle, TUM BUIIle a0CTPAKINS TaHUX.

Merpuka CBO (Coupling between object classes) — 3uerienns mix
KJIacaMH, MOKAa3ye KIIbKICTh KJIACiB, 3 SKUMH TIOB'A3aHUN BUXIJIHHU KJIac.
Jlis maHoi METPHKHU CIpaBeUIMBI BCi TBEPJDKCHHS, BBEJCHI paHIIIe s
3B'S13aHOCTI MOAYIMIB, TOOTO mpu Bucokomy CBO 3meHmyeThest abcTpaxiris
JIAHUX 1 TIOTIPIIY€EThCS MOBTOPHE BUKOPUCTAHHS KJIACY.

Merpuka RFC (Response for a class) — RFC=/RS/, ne RS —
BIJIMTOBiTHA MHOKMHA KJacy, TOOTO 0e31id MEeTO[iB, SKi MOXYTh OYyTH
MOTEHIIHHO BUKJIMKAHI METOJOM KJacy y BIJNOBilb Ha NaHi, OTpUMaHi
o0'exktom kiacy. Tooto RS=(({M}({Ri}), i=1..n , ge M — Bci MOXIHBI
METOJH KJIacy, Rj — BCi MOKIIMBI METOJIH, SIKI MOXKYTh OyTH BUKIIMKaHI i-M
knacoMm. Tomi RFC Oyne moryxHicTio 11iei MHOXKMHHN. YuMm Oinpme RFC,
TUM CKJIQJIHIIIE TECTYBaHHS Ta HAJIArO HKCHHSI.

Metpuka LCOM (Lack of cohesion in Methods) — wnemomix
34YeTICHHS MeTOIB. J[JIs1 BU3HAYCHHS 1BOTO MapaMeTpa PO3TISTHEMO Kiiac
C 3 n meromamu My, My, ... \M,, tomi {I;},{I.},....I.{} — Ge3niui 3miHHUX,
[0 BUKOPUCTOBYIOTHCS B IIUX MeToAax. Temnep Bu3zHauumo P — Ge3niu map
METO/IiB, 1[0 HE MArOTh CHUIBHUX 3MIHHUX; Q — 0e3iu map METOAiB, 110
MaroTh 3arajibHi 3MiHHI.

Toni

LCOM =/P/-/Q/ .
KinbKicTh map MeToJIiB pO3paxoBYEThCS SIK

c? _ m!
m 2(m—2)!'
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JIe M — KUTBKICTh METOMIB KJIacy.

Henonik 3ueruieHHs Moke OyTH CHUTHAJIOM TOTO, IO Kjac MOXHa
pO30UTH HA KUTbKA iHIIWX KJIACiB a00 MigKIaciB, TaK IO JUIS MiABUIICHHS
IHKaICy Al JaHWX 1 3MEHIIeHHA CKIQJHOCTI KIIACiB 1 METOMIB Kpare
MiABHIYBaTH 34YCTIIICHHSI.

6.7 I'iopuani MeTpukn

VY 3aBepilieHHI HEOOXITHO 3rajlaTv Ie OJUH KJIAC METPHUK, 3BaHUX
riopuaHIMHA. METPUKH JaHOTO KJIacy IPYHTYIOThCS Ha OUIBII TPOCTHUX
METpPHKaX 1 SBISIOTH COOO0I0 X 3BKEHY CyMY.

Mempuxka Koxona. Bona BU3Ha4a€TbCsl HACTYITHUM YHHOM:

H_ M=M+RI*M(MD+...+ Rn*M(Mn)/(1+R1+...4+Rn)

ne M — 6asoBa Merpuka, Mi — inmri mikasi migxoau, Ri — KopekTHO
miiopani koedimientu, M(Mi) dynkiii.

®Oyukii M(Mi) i koedimienTr Ri 0GYHCIIOIOTBCS 3@ JIOTIOMOTOIO
perpeciitHoro anasizy abo aHai3y 3aBJaHHS JIJISl KOHKPETHOI IPOTrpaMH.

B pesynbTarti gociimKeHb, aBTOP METPUKHU BHIIIIINB TPH MOJENTI IS
maxomiB: Makkeiba, Xoiscrega 1 SLOC, ge B  skocti 0a3oBoi
BUKOPUCTOBYEThCs Mipa Xoinctena. i Mmoxeni otpumanu Ha3By "kpama',
"Bunagkosa' 1 "nminiliHa".

Mempuka 3onvnoeckozo, Cimmonca, Teiiepa. BoHa TakoxX sIBIIsI€
co00I0 3BaXKEHY CyMy pi3HMX iHAMKaTOpiB. IcHYIOTH /1Ba BapiaHTH HaHOl
METPHKH:

— (cTpykTypa, B3aemonis, oocsr, nani) CYMA(a, b, ¢, d).

— (cknmagHicTh iHTepdeiicy, oOYMCIIOBaJbHA  CKJIAJHICTB,
CKJIQJIHICTh BBEJICHHS/BUBOY, unTadenbHicTh) CYMA(X, V,
Z, p).

BukopucToByBaHi METPUKH B KOXXHOMY BapiaHTi BHOWPAIOTHCS
3aJIe)KHO BiJI KOHKPETHOI 3a1a4i, KOe(Ili€EHTH — B 3aJICKHOCTI BiJ] 3HAYCHHS
METPHUKH JUTS IPUAHSTTS PIIlICHHS B JAHOMY BUTAJIKY.

BucnHoBok:
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[ligBomsaum migCyMOK, XOTiocss O BIO3HAYHMTH, IO IKOJIHOL
yHIBEpCcaabHOI METPHKH He iCHye. bymp-fki KOHTpPOJIBOBaHI METPHYHI
XapaKTePUCTUKU MPOTpaMH MMOBHHHI KOHTPOJIIOBATUCA a00 3aJeKHO OIHMH
Bil OogHOrO, ab0 3aJIe)KHO BiJl KOHKPETHOI 3ajadi, KpiM TOTO, MOXHAa
3aCTOCOBYBAaTH TiOpHIHI 3aXOAHM, OJHAK BOHU TaK CaMoO 3alieXkaTh Bif
OLIIBII TPOCTHUX METPHK 1 TAKOXK HE MOXKYTh OyTH yHiBepcamsHUMH. CTpOro
Kaxy4H, OyIb-Ka METpHKa — L€ JIMIIE MTOKA3HUK, SKUH CHUIIBHO 3aJIeKHUTh
BiJl MOBH 1 CTHJIIO POTPaMyBaHHSA, TOMY Hi OJIHY Mipy HE MO)KHa 3BOJIUTH
B a0COJIOT 1 puiiMaTé Oyab-sAKi pillIeHHs, IPYHTYIOUNCH TUTBKH Ha Hill.

6.8 IIpakTH4Hi 3aBIaHHSA

3asoanns 1. O6epith mpoekT 3 apxiBy Microsoft — anpeca cropinku
http://archive.msdn.microsoft.com/vcsamples.  OGepiTh  MeTpuUKH  Ta
BHKOHa#Te TecTyBaHHs mporpamuux cucreM B IBM Rational ClearCase 3a
IX JOIIOMOT 010!

1.1 CrBopiTh CKpHINT OOYUCICHHS METPUK Ta BKAXITh HUISAX [0
HBOTO.

1.2 Jlopaiite 10 KOHTEKCTHOIO MEHIO CIIEMEHTIB BEpCIHHOIO
cxouma ClearCase ememMeHT MeHIO «P0o3paxyHOK METpUK», 3 SKOTO
3aIyCKa€ThCsl CKPHUIT OOUYHCIICHHS! METPHK.

1.3 BuOepiTh MpOEKT y CXOBUIII Ta 3aMyCTiTh CKPHUIT HA BUKOHAHHSI.

3a60annsa 2. BukoHaTH aHaji3 OTPUMAaHUX pPE3YNbTaTiB 3
TECTYBaHHSI.

6.9 KonTpoJbHi 3anuTanns

1. SIki METPHUKH BiTHOCATHCSA A0 KIIbKICHUX METPUK?

2. Jns po3paxyHKy SIKHX METPUK HEOOXIJIHO 3KOHCTPYHOBATH
Kepyrounii rpad nmporpamu?

3. SIki METPUKY € IOXIAHUMH BiJ] IUKIOMATUIHOIT CKJIaTHOCTI?

4. TopiBHSIHTE METPUKHU CKIIQJHOCTI TIOTOKY KePYBaHHS JaHUMH.

5. Jng gKuX METPUK BUKOPUCTOBYETHCS TIOHATTS «KaTeropii
KJIaciBy»?


http://archive.msdn.microsoft.com/vcsamples
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6. I1lo mossrae B ocHOBI MeTpuK YnmamoOepa ta Kemepepa?
7. 1o aHami3yrOTh 00’ €KTHO-OPIEHTOBAHI METPUKHN?

6.10 Jlirepatypa 10 po3aity

Merpuxku kony: [5],[19],[41],[44-45],[46],[49],[50],[52],[94],[99].



117

7T METPUKH AKOCTI HPOI'PAMHUX
ITPOEKTIB

PosrissreMo MeTpuKH, sIKi CITiJi BHKOPUCTOBYBATH Y BCIX MPOEKTaX 31
ctBopenns I13. Ix MoxHA po3inMTH Ha METPHKM KepyBaHHS Ta SKOCT.

[Toka3HMKH SKOCTI KEPyBaHHSI:

—pobora i mporpec (podoTa, 1110 BAKOHAHA HA KOHKPETHUN MOMEHT);

— (hiHaHCOBWIA CcTaH (BUTPATH, IIOHECEHI HA KOHKPETHUI MOMEHT);

— IMHAMIKa HaiiMy TmepcoHanxy (3MIiHHM Yy CKIaai TMepCOHANy, IO
BiOYJIMCS HA KOHKPETHUI MOMEHT).

— cepenosuiie po3poduenns (Software Engineering Environment);

— BUKOPUCTaHHS CUCTEMHHX pecypcis (System Resource Utilization).

3a3HayeHi METPUKHM MOXKYTh BHKOPHCTOBYBAaTHCS Ha eTamax
IUTaHyBaHHS Ta KOHTPOJIO IMPOEKTIB Ta IHIIMX 3aBJaHb KEpyBaHHS a0o
BUKOPDHCTOBYBATHCSA B SKOCTI mapameTpiB kepyBaHHs mratHoi ERP
CHCTEMH.

MeTpuKka «BHUKOPUCTaHHSI CHUCTEMHHX pecypciB» — BHU3HAuae
BIZICOTOK IIJTLOBUX KOMITTOTEPHUX PECYpCiB, IIO BHKOPHUCTOBYIOTHCS
CHCTEMOIO.

«CepenoBuiile  po3poOJCHHS» — Mipa 3JaTHOCTI BHPOOHHKA
pO3po0IATH TporpamMHe 3a0e3ledeHHs BUCOKOi skocTi. [laHa Merpuka
Moxe OyTu BHpaXkeHa B TepMminax mojeni «Software Acquisition Capability
Maturirty Modely (SA — CMM,).

[Toka3HUKH SIKOCTI pO3POOKH:

— IHTEeHCHBHICTh 3MiH 1 CTaOLIbHICT, (IHTCHCHUBHICTH 3MiH Ha
BU3HAYEHHUI MOMEHT);

—nedpektd Ta KoediumieHT ae(EeKTUBHOCTI (CepelHs KiJIbKICTh
nedeKTiB Ha OIHYy 3MiHY Ha LIei MOMEHT);

—I0poOKM Ta aJanToBaHIiCTh (cepeAHid oOcsar NOpoOOK Ha OAHY
3MiHY Ha [Iell MOMEHT);

—cepelHili uyac HampairoBaHHsS Ha BiaMoBy (Mean time between
failures, MTBF) i 3aBepiuenicTh (piBeHb 1e(EKTiB Ha IIeil MOMEHT).

— cknaaHicTh iHTepdeiicis i iHTerparii (complexity of interfaces and
integration) — merpuka, sika BUMIPIO€ CTYIiHb CKJIAJHOCTI iHTEpdeiicy abo
JOJAaTKOBOI'O MPOrpaMyBaHHs HEOOXiIHOrO i iHTerpaiii KOMIOHEHTH B
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cCUCTeMy, AKi TOTpiOHI JAns  TeCTyBaHHA, HAJIArOPKEHHS  Ta
CYIIPOBOJKEHHSI, STKE KOMIICHCY€ BTPATy SKOCTI;

—TecToBe TOKpUTTs (test coverage) — MeTpukH «test coverage»
BKa3yIOTh CTYIIHb IIOBHOTH PI3HHUX THIIIB TECTYBaHHSI;

—manivimicts (reliability) — werpuka, mo ormiHOE HMOBIPHICTH
pobotu cucremu 0Oe3 BimmoB. JlaHa MeTpuka MoXxe OyTH OTpUMaHa B
pamMKax TpaJuIliiHOTO MiAXO0y;

—npodimi mommmok (fault profiles) — werpuka, wusmepsromas
KYMYJIATUBHE YHCJIO BHSBICHHX IOMHJIIOK;

— CTYIiHb 3aJI0BOJICHHS MOTPeO 3aMOBHHKA (customer satisfaction) —
METpHKa, IO OILIHIOE CTYIMiHb BiJIOBIHOCTI MPOrPaMHOTO 3a0e3MeueHHS
OUiKyBaHHSIM Ta BUMOTaM 3aMOBHHKa. JlaHa MeTprka Moke OyTH OIliHeHa
nepeA MOCTaBKOIO Ha erami JOCHiHOi eKcIulyaraiii Ha OCHOBI
MPOTHO3YIOYHX MapaMeTpiB.

7.1 OuinoBaHHSA SIKOCTi MOKA3HUKIB KepyBaHHS

PosrissreMo Oinbin JOUiIBHO TpU (GyHIaMEHTabHI HAOOpHU METPHUK
KepyBaHHs: po0oTa Ta mporpec, (GiHAHCOBHI CTaH 1 mporpec y Haimi
nepcoHany. BuBuarouu 11i acrekTH, MEHeKEPH TIPOEKTY MOXKYTh OIIHUTH,
Y1 BKJIQJIAETHCS MIPOEKT Y paMKHU OIO/KETY Ta TEPMiHiB.

7.1.1 OuinoBaHHs SIKOCTi po0OTH Ta mMporpecy

Pi3Hi BUIM JiSUTBHOCTI TpW iTEpallifHOMy pO3pOOJIeHI TPOEKTY
MOYTh OyTH BUMIpSHI 32 JONOMOT'OI0 BH3HAYEHHS 00CATY 3aIlIlaHOBaHOI
po0OTH, BHpaKeHiI B OO'€KTHBHHUX OAMHUIIIX BHUMIpPY, 3 TOJAIBLINM
BIJICTeXKECHHSM TIporpecy (00csar poboTH, 1110 BUKOHAHA Ha 116 MOMEHT) T10
BiJTHOIIIEHHFO JIO TUIAHY. Y KOXKHIM BEJIMKiF KOMaH/Ii B OpraHi3allii IOBUHEH
iCHYBaTH NPUHAHMHI OJUH aCHEeKT MPOTrpecy, IIOAO SIKOTO MPOBOISTHCS
BUMIPIOBaHHSI.

Hanpukman, muis apXiTeKTopiB e KiNbKICTh PO3TISHYTHX BapiaHTIB
BUKOPHUCTAHHS, JUIi PO3POOHHMKIB — KiIbKicTh psaakiB koxy (SLOC)
(puc. 7.1), mis s TeCTyBaJbHUKIB — KiIbKicTh Bigkputux SCO, uac (B
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TOJWHAaX) BUKOHAHOTO TECTYBaHHS Ta BIATOBITHICTH KPUTEPiSM OIIHKH,
JUTSI MEHEDKepa MPOEKTI — KIJIBKICTh MMPOWIEHNX KOHTPOJIBHUX TOUYOK.

Ha puc. 7.1 a BimoOpaxeni kinbkicTe po3pobmennx SLOC 3a
BU3HAYEHUI mepiox yacy. Ha puc. 7.1 6 — KinbKicTh BU3HAYCHUX JIEPEKTIB.
OckinbKM 11l TIOKa3HUKH 3aJIeXaTh B eTamy po3poOKH, TO I
MOJIAJIBIIIOTO  aHAlli3y  PEKOMEHIYEThCS  BHUKOPUCTOBYBATH  METOIM
EKCTIOHEHILIANEHOTO 3rI1a/IKyBaHHS.
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Puc.7.1.0uikyBaHuii mporpec TUIOBOTO MPOEKTY 3 TPhOMa
OCHOBHHMH BepcisiMu, a) Kibkicth SLOC, 0) KinmbKicTh AedekTiB
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Takox TTOKa3HUKOM KEpyBaHHSI MOXYTh CIIyTyBaTH (PyHKIIIOHAIBHI
touku (Function Points, FP) Ta ix moxizami i pisHOBHIM, SIKi OOUHCITIOIOTECS
Ha 0a3i He BUXITHOTO KOAY, a BAMOI KOPHCTYBayiB, crienudikalii, onucis
mpetieieHTiB (Hanpukiaa, Touku nperenentis, Use Case Points, UCP) ta
iH. BigmoBigHo M0 Ha3BW, (PYHKIIOHATFHUMH TOYKAMH BBAXKAETHCS P
(dyHKIIIH, 0 po3poOISIOTECS Ha OCHOBI crierudikaliii BUMor. Y OUTBIIOCTI
BUMNAJIKIB TOJIOBHE TNPU3HAYCHHS MLi€i TPyNH METPUK, HE3aJEeKHO Bil
croco0y iX OOYHCIEHHs, MONATaE B TOMY, OO OLIHUTH OOCIT PoOIT 3a
MPOEKTOM, 1, BIAMOBIMHO, OyTH OCHOBOIO ISl TaKWX IOKAa3HHKIB, SK
BapTICTh 1 TPUBAIICTH HOTO peaizaliii.

7.1.2 OuinoBanns (GpiHAHCOBOTO CTaHY NMPOEKTY

JIs KOHTPONIO HaJl MPOEKTOM IOTPIOHO TMOCTIHHO OOYMCIIOBATH
BUTPATH TPOTSATOM BCHOTO JKUTTEBOTO LUKIY. BUKOpHCTAaHHS METPUK
poboTH Ta Tporpecy MoKe AaTh Oiibll O0'€KTHBHY OIIHKY TEXHIYHOTO
nporpecy Juid ii mopiBHAHHS 3 (hiHAHCOBUMHU BUTpaTamu. /s iTepamiiftHOTo
MPOLIECY PO3POOJICHHS € BKIMBUM JICTAILHO IIAHYBATH HaWOJIMX4i il
(3a3BUUAll A1 THMYACOBOTO IHTEPBaTy MEHIIE IIECTH MICAIB) 1 CKIagaTu
IUIAaHW TOAANBIIMX i Yy BHUIVSIAI TPyOMX OIIIHOK, SKi ITOBHHHI
YTOYHIOBATHCS IO Mipi TOTO, SIK MUHA€E iHTEpBaJl 4yacy MOTOYHOI iTeparii i
CTa€ KPpUTHYHHUM TUIaHYBaHHsI HACTYITHOI iTepariii.

BincrexxenHs ¢iHaHCOBOrO Tporpecy 3a3BHyail mpuiiMae (opmy,
XapaKTepHy U1 KOHKPETHOI opraHizamii. € IMHAM 3arajJbHUM IiIX0I0M 10
BUMIpIOBaHHS (PIHAHCOBOTO CTaHy € 3aCTOCYBaHHS CHCTEMH MPHIOaHOI
BApTOCTi, IO J03BOJSAE JETANbHO BHM3HAYMTH BUTpaTH dacy. Moro
HE/IOJIIKOM TpW BHUKOPUCTAaHHI Uil TPOEKTIiB 1Mo crBopeHHIO 13
TPaJULIIHHO € HEMOXKJIMBICTh O0'€KTHBHOI 1 TOYHOI OIIHKH TEXHIYHOI'O
mporpecy (Bimcotka 3aBepiieHoi poOortu). Ile BmactuBo  cramil
MPOEKTYBaHHA cucTeMu MpoekTy. Ilpore cucremm mpuadaHOi BapTOCTi
JIOBEJIM CBOIO €(eKTHBHICTh HAa CTaAll BUPOOHUITBA, AJISl SIKOI XapaKTepHi
MpaBUIIbHE BIJICTEXKEHHS pealbHUX MMOKA3HHKIB MOPIBHSIHO 3 TUIAHAMHU Ta
nepeadadyBaHi pe3ynpTaTd. [HIIT MeTpukd 3a0e3nedyroTb OCHOBY JUIs
OTPUMaHHA AOKIAJHHUX 1 PEANiCTUUHUX KUIbKICHUX JaHHUX 110 3BOPOTHOMY
3B'SI3KY JUIS IUIAHYBaHHS Ta 3BIPKH, OCOOJIMBO Ha CTajii BUPOOHHUIITBA, 1€
(hiHaHCOBI Ta YaCOB1 BUTPATH € HAUBHUIIIIMH.
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CyudacHi npouecu ctBopeHHs 13 merko mianarThCs BUMipIOBaHHIO
(iHaHCOBOTO CTaHy 3a [OIMOMOTOI TMAXOMy WPHAOAHOI BapTOCTI.
OCHOBHMMHM TMapaMeTpaMH CHUCTEMH, fKI 3BHYAHHO OOYHCIIOIOTHCS B
TPOILIOBUX OJUHHMIISX, € HACTYIIHI:

— IUTaH BapTOCTi: BUJA KPHUBOI IUIAHOBAHUX MIJISI TPOEKTY BHUTPAT
1010 TUTAHOBAHMX TEPMiHIB. JIJIs1 OibIIOCTI MTPOEKTIB 31 ctBopeHHs [13 (Ta
IHIINX TPYAOMICTKHX MPOEKTIB) BUJ Ili€i KpUBOi OBTOPIOE BHUIJISLT KPUBOT
HaliMy II€pCOHANY;

— peaJbHUH TIPOrpec: TEeXHIYHEe BHKOHAHHSA IIOA0 IUIAHOBAHOTO
mporpecy, SKAi JIeKUTh B OCHOBI KpUBOi (DiHAHCOBUX BHUTpAT. Y MPOEKTI,
SIKM HOPMaITbHO PO3BUBAETHCS, PEATLHUM MPOrpec HEBIJACTYITHO CIAYE 3a
3aITaHOBAHUM HPOTPECOM;

— peasbHa BapTICTh: KpUBAa pealbHUX BUTPAaT Ha MPOEKT IS
peanbHOro rpadika BUKOHAHHS. Y MPOEKTi, [0 HOPMAILHO PO3BUBAETHCS,
111 KpUBa HEBIJICTYITHO CIiAy€E 3a TUIAHOBAHOI KPUBOIO;

— mpua0aHa BapTiCTh: BU3HAYAETHCS BAPTICTIO PEAThHOTO IPOTPECY;

— HEY3TOJDKCHICTh BUTPAT: Pi3HUIS MK pealbHUMH BUTpaTaMH Ta
HaOyToro BapricTio. [lo3UTHBHI 3HAYEHHS BIAHOCATHCS JO CHUTYaIliH,
TMIOB'SI3aHUX 3 TEPEBUTPATOI0 OFOJDKETY; HETaTHUBHI 3HAUSHHS BiAIMOBITAIOTh
CUTYAIIIsIM, TTOB'I3aHUM 3 EKOHOMIEIO OFOJIKETY;

— HEY3TOJDKCHICTh  TEPMIHIB:  PI3HHISM MK  3alJaHOBAaHHMH
BHUTpaTaMu 1 Mpua0aHoo BapTicTio. [103UTHBHI 3HAYEHHS BiTHOCITHCS IO
CUTYyallili, MOB'SI3aHUX 3 BIJICTaBaHHSAM BiJ Trpadika; HEraTUBHI 3HAYCHHS
BIJIMOBIIal0Th CUTYAIisIM, ITOB'SI3aHUM 3 BUIICPEIKEHHAM rpadika.

Ha puc. 7.2 Hagaerhcs TpadiuyHa ysBa IUX MapaMeTpiB i
NPUBOANTHCS TIPOCTHH MPUKIIAJ CTaHY MPOCKTY.
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Puc. 7.2. OcHOBHI apaMeTpy CUCTEMH IPUI0AaHOI BApTOCTI

OCHOBHOIO METOIO IHIIMX OCHOBHHX METPHUK € 3a0€3MCUCHHST KOMaH/I
3 KepyBaHHS Ta PO3POOJICHHS OLIbII OO0'€KTUBHUM IMiIXOIOM JO OIIIHKH
peanbHOro Mporpecy 3 HalOUIBIIO TOYHICTIO. 3 yCiX MapaMeTpiB CUCTEMH
npuadaHoi BapTOCTi pealbHUE Tporpec € HaHOUIbIl Cy0'€KTUBHOIO
omiHKOr0. OCKIIBKH OUIBIIICTh MEHEKEPIB TOYHO 3HAIOTH, CKUTBKH BUTPAT
BOHM BUPOOWIIM 1 sSIKa YacTHHA 4Yacy BHKOPHCTaHAa, TO PO3ODKHOCTI MpH
BUKOHAaHHI TOYHUX OIIIHOK (DiHAHCOBOTO OJIArOMONyddsi CTOCYIOTHCS
MPABUJILHOCTI OIIIHKH PEaJIbHOTO MPOTrPecy.

7.1.3 OuiHoBaHHsI HAlMY MEPCOHAJTY

ITepaniiina po3poOka MOBHHHA CHOYATKy BECTHUCS HEBEJIHKOIO
KOMAaH/JIOK0 JIO TUX Tip, MOKH BCi PU3UKU y BHMOTax 1 apxiTeKTypi He
OyAyTh JO3BOJICHI BiJIOBIIHUM YMHOM. 3aJIe)KHO BiJl CYMIIIEHs iTepalliii
Ta 1HIIMX XapaKTepHHUX Ul JaHOTO MPOEKTy OOCTaBWH, MITATHUN PO3KIIAJ
MOXe 3MiHIOBAaTHCS. TUNOBa JUIsi BHKOHAHHS OKPEMHX OJHOPa30BUX
3aBJlaHb 3 PO3pOOJeHHs (HANpHKIAA, s MOOYJAOBH KOPIOPATUBHOI
iHpopMaLifHOI CHUCTEMH) 3MiHAa YHCEIbHOCTI 3aliIHUX Yy TPOEKTI
CiBpOOITHHKIB HaBejeHa Ha puc. 7.3. Po3ymHO ouikyBatu, mo rpymna
CYNpOBOAY /IS TAaKOro pOAY IIPOCKTIB BHABUTHCA MEHIIE TPYIH
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po3pobnenns. Ilpu cTBOpeHHI KOMEPHIHHOTO TPOIYKTY PO3MIPH TPy
MIATPUMKH Ta PO3POOJCHHS MOXYTh BUSIBHUTHCS OJ{HAKOBHMHU. Komwm
JIOBFOXKMBYYi TMPOJIYKTH, IO TMOCTIHHO MiANAIOTHCA 3MiHaM B paMKax
MOCTIHHOTO MOJIMIIEHHSI SKOCTi, CYNpOBiJ € BChOTO JIMIIE IMOCTIHHUM
CTBOPEHHSIM HOBHX TTOJIIIMIIEHUX BEPCIi.

TToyar- Eeejen
X0EBa TposcHeHHs KoHcTpympaHes HA g0
cTamif Iii
Pofdora: 5% Pofora: 20% Pofiora: 65% Podora: 10%
Tepsrirm: 10%  Tepmin: 30% Tepniro: 50% Tepmirm: 10%
T
E
2
3
|
noYaToK NPOACHEHHA pospobnenun cynposig
THMHIEHE

Puc.7.3. Tunosa 3MiHa YHCENBLHOCTI CIIBPOOITHHUKIB

Bincrexennss peanbHOro HaiiMy CHiBpOOITHHKIB y TOpIBHSHHI 3
3alUTAaHOBAHUM € HEOOXIIHUM TIapaMeTpoM KepyBaHHS, IO JIETKO
po3yMmiernes. IcHye e OJUH Ba)KIMBHH Ul KepyBaHHsS MOKAa3HUK 3MiHH
PYLIIHHOI CHMJIM MPOEKTY — BiJHOIIEHHS CIiBPOOITHHKIB, 0 3BiIBHUIINCS,
JI0 3HOBY MPHUHHATHX. 30UIBIIICHHS MITATYy MOXE YIMOBUILHUTH 3arajibHUN
Mporpec IMpOEKTy, OCKUIbKMA TIOCTIMHO IMPAIOIYMM CIiBPOOITHUKAM
NOBEAEThCS BHUTpadaTd MNPOAYKTUBHMKA 4Yac Ha BBEACHHS HOBHUX
CHiBpOOITHHKIB 0 Kypcy cnpaBu. HU3pKuil BiICOTOK 3BUIBHEHHS XOPOIINX
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CHIBpOOITHHKIB € O3HaKow ycmixy. CHIPHOI MOTHBAIUEID  UIA
PO3POOHUKIB € MOXJIMBICTh TIPUBECTH IIOCH Y Ji0; II€ TIOCTiliHa TeMa, 10
JISKUTh B OCHOBI €()eKTUBHOTO ITEPAIIIfHOTO MPOIIeCy po3podieHHs. SAKiio
TaKka MOTHUBALis BiCYTHS, XOpOLIi pO3pOOHUKH HAYTh 0 1HIIOTO JXKepena.
3pocTaHHs HEe3aIIaHOBAHOTO 3BUTEHEHHS JIF0JIeH — TOOTO KUTBKOCTI JIFOJIEH,
SIKI TIEpEAYacHO 3aUIIAI0Th MPOEKT, — € OJHUM 3 HAHOUTBI HAOYHHX
MOKa3HWKIB TOTO, IO LEeH MpOeKT dYeKaTh mnpobiemu. I[lpuunnn
MepeIIacHOTO 3BITPHEHHS MOXYTh OyTH pI3HHMH, ajleé 3a3BHYail IIe
HE3aJ0BOJICHICTh  MEPCOHANy  METOJaMH  KepyBaHHS, BiJICYTHICTh
KOMaHJHOI po0oTH abo BHCOKAa WMOBIPHICTH MpOBaly B MPOIECI
JOCSTHEHHS ITOCTAaBJIEHHUX LILIEH.

7.2 OuiHIOBaHHS MOKA3HUKIB SIKOCTi po3podKku

YoTrpH Mmoka3HHUKa SKOCTi 3aCHOBaHI HacaMIepen Ha BUMIpi 3MiH y
[13 mpu 3MiHKM 6a30BUX JaHWX, IO MAIOTh BiIHOIIEHHS IO PO3POOJICHHS
(Takux, SIK IPOEKTHI MOJIETI Ta BUXITHUHN KOI).

7.2.1 OuinoBanHs iIHTEHCHBHOCTI 3MiH i cradiibHOCTI

3arajibHa 1HTEHCHBHICTH 3MiH — LIe OCOONMBUHN MOKa3HUK MPOTpecy
Ta SKOCTi. |HTEHCHBHICTh 3MiH OOYHCIIOETHCS SIK KiNBKICTh 3alMTIB Ha
BHeceHHs 3MiH 710 [13, BiIKpUTHX 1 3aKPUTHX MPOTATOM YCHOTO KUTTEBOTO
nukiny (puc. 7.4). lleli mapaMeTp MOKe BHU3HAUaTHCS B 3AJIC)KHOCTI BiJl
TUIy BHECEHUX 3MiH Y PO3paxyHOK Ha OJIHY Bepcilo, Ha BCi Bepcii, Ha OHY
KOMaHJy, Ha OJIMH KOMIIOHEHT, Ha OJIHY IiJcHcTeMy 1 T.I. PosrmsHyTuii
CHUTBHO 3 METpPHKaMH pOOOTHM Ta TPOrpecy, BiH JO3BOJISE OIIHUTH
crabutpHicTs 13 1 #oro pyx y Oik cTabuibHOCTI (4M HECTaOUIBHOCTI).
CraOiNbHICT, BU3HAYAETHCS K BIJHOIIEHHS MK BIJIKpUTUMH Ta
sakputumMu SCO. IHTEHCHBHICTH 3MiH, BigHeceHa jo rpadika Bepcii, mae
VSBIICHHS IIPO nepeadadyBaHicTh rpadika pooiT, 110 € OCHOBHOIO LIHHICTIO
JaHOT METPUKH Ta IIOKA3HUKOM TOT'0, HACKUIbKU 100pe iize mporec.
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Bimxprro

KinbKicTe

TVOXKAEeHL
Puc. 7.4. OuikyBaHa cTaOUILHICTD IPOTATOM KUTTEBOTO IIUKITY
0J1arOMOTyYHOTO MPOEKTY
HactymHi Tpm MeTpuKu SKOCTI MaroTh OiNbIle BiAHOIICHHS [0
SIKOCTI TIPOIYKTY.

7.2.2 lepexTH Ta Koe(imieHT TepeKTUBHOCTI

JledeKTHBHICTh BHU3HAYAETHCSA K CEpPEeNHA Mipa 3MiH, MO SBISIE
coboro o0csr 6azoporo I13, mo Bumarae nopoOku (MOKe BUpPaKATHCS B
SLOC, ¢yHKIiOHaTBRHUX TOYKaX, KOMIIOHEHTaX, MiJcUcTeMax, (aiinax i
1.1.). KoedimieHT nepexTHBHOCTI — Ie TEHACHIiS 3MIHH CEepeaHBOI
KITBKOCTI JedeKTiB 31 3MiHOKO dacy. Js ycmimHoro mpoeKkTy odikyBaHa
TEHJICHIIISl — 3MEHIIeHHsI a00 CTabiIbHICTD (puc. 7.5).
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Puc. 7.5. OuikyBanuii koe(ilieHT AeEKTUBHOCTI TPOTATOM
KHUTTEBOTO UKITY OJaromnoayYHOro MPOEKTY

Le#t moOKa3HUK MO3BOJIAE 3PO3YMITH, SKHHA XapaKTep HOCITH 3MiHH
13 — noOposikicHn#t abo 3n0sKicCHUNA. Y paszi 3piJloro Nporecy iTepamiiHoro
PO3pOOIEHHS 3MIHM Ha paHHIX eTanax 3a3BU4ail MPU3BOASITH A0 OLTBIIOrO
oOcsary BimOpakyBaHHS, HIX Ha Mi3HIMWX. TeHIEHIS a0 30UIbIICHHS
nedeKTiB 3 YacoM SICHO BKa3zye Ha Te, IIO CYHPOBIIHICTH MPOAYKTY

BUKIIMKAE MIT03PH.

7.2.3 OuiHOBaHHS BapTOCTi 10pOOKH i aanToBaHicTi

JlopoOka BU3HAYAETHCS SIK CEPEIHS BapTiCTh BHECEHHS 3MiH, /IO SIKOi
BiJTHOCSITh BUTPATH Ha aHAJi3, YXBAJICHHS PIllICHHS, MOBTOPHE TECTYBAHHS
BCIX 3MiH B OCHOBI [13. AjanToBaHiCTh BU3HAYAETHCS SIK TEHACHIUS 3MIHU
KUTBKOCTI JIOpOOOK B 3aleXHOCTI Bin 4vacy. JIisl SKICHOTO IPOEKTY
OuiKyBaHa TEHAEHIIS — 3MEHIIEHHS a00 cTabiIbHICTh (pHc.7.6).
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Puc. 7.6. OuikyBaHa aanToBaHICTh MPOTSATOM KHUTTEBOTO IIUKITY
0JIaroIoITyYHOTO MPOEKTY

He Bci 3minn ognakoBi. Jleski 3 HUX MOXYTh OyTH BHECEHI 3a OJIHY
JMOMUHO-TOAMHY, IHII BHMAararmoTh JEKITbKOX JIOAWHO-THXKHIB. Lls
METpHKa JIO3BOJIIE BHMIpIOBaTH 00csar Aopobok. Y chopmoBaHOMY
iTepaliifHOMy Ipolieci 3MiHU Ha paHHIX eTanax (3MiHU B apXiTeKTypi, sKi
BIUIMBAIOTh HAa BEJIMKY KUIbKICTh KOMIIOHEHTIB 1 JIIOJICH), SK MpaBUIo,
BHMAararoTh BEJIMKHX JOPOOOK, HIX Ha Mi3HIX (3MIHM TIpH po3pooii, sKi
3a3BUYall 0OMEXYIOTBCS OJTHUM KOMIOHEHTOM abo JonuHor). TermeHmil
70 301IbIIEHHS JOPOOOK 3 YacoM SICHO BKa3ylOTh Ha Te, IO CYIPOBIX

MPOAYKTY BUKJIMKAE ITiJ03PH.

7.2.4 OuiHIOBaHHS cepeJHLOr0 Yacy A0 BiIMOBH

MTBF — e cepenniii yac BukopucTanus [13 Mixk JBOMa BiMOBaMHU.
VY 3zaranpHomy Bumagky MTBF wMoxna oOuMciInTH, NOOUIMBIIM dYac
TecTyBaHHA Ha KinbKicTh SCO TumiB 0 1 1. 3aBepuieHicTs BU3HAYAETHCS K
teraeHiis 3Minu MTBF 3 ruinHowm vacy (puc. 7.7).
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[padix pobit

Puc. 7.7. OdikyBaHa 3aBepLICHICTh MPOTATOM YKHTTEBOTO LIUKITY
0JIaroIoITyYHOTO MPOEKTY

PanHe BH3HAYeHHs 3aBEpIICHOCTI BUMAarae CTBOPEHHS €(QEKTHBHOL
1HOPACTPYKTYypH AJsl TeCTyBaHHA. TpaumiiHI MIXOAW IO TECTyBaHHS
MOHOJITHHX KOMI'IOTEPHHX TMPOTpaM TPHUAUIAIOTE OCHOBHY yBary
JOCSITHEHHIO MTOBHOTO TECTOBOT'O MOKPHUTTSI KOKHOTO PSJKA KOJY, KOKHOT
TUIKA mporpamMd i T.J. Y Cy4acHUX pO3MOMAITICHHX 1 pPO3OMTHUX Ha
KOMITOHEHTH TPOrPpaMHUX CHCTEMaX TaKe BUYEPITHE TECTOBE MOKPUTTS
MOXJIUBO JIOCSATTH TIIBKM JUISI OKpPeMHX KOMMOHEeHTiB. Cucremu
KOMIIOHEHTiB  OUIbII  €(EeKTUBHO TECTYIOTbCS 3  BHUKOPHCTAHHAM
CTaTHCTUYHUX METO[iB. BinMmoBigHO mapamerp «3aBeplIeHIiCTh» BU3HAYAE
CTaTHCTHUKY 32 YaC BUKOPUCTAHHS, a HE OXOILIIOE BECh MPOIYKT.

Homunku B II3 ™MoxyTh OyTH po30MTI Ha JBI KaTeropii:
JCTEpMIHOBaHI Ta HeaeTepMiHOBaHi. [lepmni — Il Kiac MOMMJIOK, SIKi
3aBX/AM BHUSABISIOTHCA, KoK [13 BUKOPUCTOBYEThCS MEBHUM YMHOM. Taki
MOMHJIKA B OUJIBIIOCTI BUMAAKIB € HACTIJAKOM TOMHJIOK KOAyBaHHS, a
HEOOXIi/IHI 3MIHH 3a3BMUYail 00MEXYIOThCSA OJHUM KOMITOHEHTOM. [ToMuUIIKM
IHmmit knac — ne BiamoBu 13, 1m0 BinOyBalOTHCS BUNAIKOBO 3 JCSKOO
HMOBIPHICTIO IIpY HacTaHHI NeBHOI cutyauii. L{i momunku maibxke 3aBxan
BUHHUKAIOTh Yepe3 TOMHIKH, JONYIIeHi MpH TNpOoeKTyBaHHI(1 dYacTo
moTpeOyIOTh BHECEHHS 3MiH JIO0 0e3/iui KOMIIOHEHTIB), 1 3BHYAlHO HE
BITBOPIOIOTHCSl HAaBITh Yy TUX BUNankax, koiau [I3 BUKOpUCTOBYETHCS
OJHMM 1 TUM K€ crmocobom. JIiis 3abe3mmeueHHsT aJeKBaTHOIO TECTOBOIO
MOKPUTTS Ta BHIPABJICHHS CTATHCTUYHO 3HAYYIIMX IMOMHJIOK IPYTroro
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BHUITAAKOBHUMHU CLICHApP 1IMH BUKOpPHCTaHH.

Tabmuus 7.1 — CrangapTHi 3pa3kd 3MiHH METPHK MPOTITOM
XKUTTEBOTO KTy 1i1st RUP
[Touarok IIpoextyBaH- Po3pobxa Bnposan-
Hl JKEHHS
IIporpec 5% 25% 90% 100%
Apxitektypa | 30% 90% 100% 100%
[Mporpamu <5% 20% 85% 100%
OdinanpHUN Huzbki [Momipni Bucoki Bucoki
CTaH 5% 25% 90% 100%
PoGota 10% 40% 90% 100%
Yac
Junamika y | HeBenuxka 3pocratoye Crane 3MiHHe
HalMi KOMaHIa
HepCOHATY
CrabinpHICTh 3miHHA IomipHa IomipHa Bucoxka
ApxiTeKTypa 3miHHA IomipHa CrabinpHa CrabinpHa
[Iporpamu 3miHHA 3MmiHHA ITomipHa CrabinpHa
KoeoiuieHt 50% — 100% | 25% — 50% <25% 5% —10%
Je(eKTHBHOCTI
ApxiTeKTypa >50% >50% <15% <5%
[Mporpamu >80% >80% <25% <10%
ApanroBanicte | PizHa Pi3na SIxicHa SIkicHa
ApxitekTypa Pizna IMomipua SkicHa SkicHa
[Tporpamu PizHa PizHa [TomipHa SkicHa
3aBepIneHICTh [IporoTumn Hesnauna 3actocoBHa | [loBHa
ApxitekTypa IIporoTun 3acTocoBHa IloBHa IloBHa
IIporpamu IIporoTun Hesnauna 3acrocoBHa | IloBHa
Tpamuniiini mporpamMHi TpPOAYKTH, B SKHX €IUHA Tporpama

BUKOHYEThCSI HA €JMHOMY MPOIECOpi, SK TPaBHIO, MICTATh TUIBKA
nomuinkn 1  wiracy. CydvacHi po3NOAUIEHI CHCTEMH 3  Oe3miudio
B3a€MOJIIIOUYMX KOMIIOHEHTIB, 110 BHUKOHYIOTBCS B MEPEXI IPOLIECOPIB,
BUSIBJISIIOTBCSl YPA3MBUMHU O TIOMHJIOK 2 KJlacy, sIKi CKJIQJIHO BHUSIBIIATH,
aHai3yBaTd Ta BUMpaBiaTd. Kpamwii crmoci® 3poOuTH mporpamMHuii
MPOAYKT JTOCKOHANMM TOJSITA€ Yy CTBOPEHHI 3 CaMoOro IOYaTKy TaKoi
iHQPaCTPYKTypH TECTyBaHHS, fKa JMJOINMYCKAa€ BHUKOHAHHS BHUIAIKOBHX
CIIeHapiiB BUKOPUCTAHHS HA PAHHIX CTAisAX KUTTEBOTO ITUKIY 1 MOCTIHHO
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301BIIyEe IMUPHUHY 1 TAHMOWHY CIEHApPiiB UIA OXOIUICHHS KPUTHYHHX II0
HaAIHHOCTI KOMIIOHEHTIB.

Ilo mipi cBoro crtBOopeHHs 0Oa30Bi Bepcii 13 moBMHHI TIOCTIHHO
MepeBipsITUCS 3a JOMOMOTOI0 CLeHapiiB TecTyBaHHS. Ha OCHOBI mbOro
TECTyBaHHS MOXHA BU3HAYHTH MapaMeTpu HaxiiHocTi. OCMHUCIIEHa OIliHKa
3aBEpIIICHOCT] MPOAYKTY MOXKe OyTH BHKOHAHA 332 PaxyHOK MaKCHMi3arlil
gacy TeCTyBaHHA (3 BHKOPHCTaHHAM HE3QJICKHOTO CEPEIOBHIIA
TECTyBaHHS, AaBTOMATH30BAaHMX PETPeCciifHMX TECTiB, BUIAIKOBOTO
CTaTHCTHYHOTO TECTYyBAaHHs], TECTYBaHHA B TOJIWHHM, SKi CIIIYIOTH 3a
BEJIMKUMHU HABaHTXCHHAMH, 1 T.4.). Takul MiaXig Haga€ MOTYKHUH
MeXaHi3M JJs aBTOMAaTH3amii TeCTyBaHHS Ha CaMHUX paHHIX CTajisx
XKUTTeBOTO mmKIy. Lleli meTon moxe OyTH 3aCTOCOBAaHUM TaKOX IS
MOHITOPHHTY IPOJYKTUBHOCTI Ta BUMipPIOBaHHS Ha{IHOCTI.

7.3 Buxkopucranus merpuk I13

Bynp siki BuUMIpIOBaHHS KOpHCHI, ajie BHCHOBKH pOOUTH 0co0a
npuiiMatoda pimeHas (MeHemkep TPOEKTY, KEepiBHUK, KOMaH/IH).
BuMiproBaHHs TIJIbKH JAlOTh JIaHI, SIKi JONOMAararTh MPaBUIBHO CTABUTH
MUTaHHS, PO3YMITH KOHTEKCT 1 mpuiiMatu 00'eKTHBHI pimeHHs. OCKUIbKH
npUpoAa MpoekTiB 31 crBopeHHs [I3 Ham3Bu4yallHO JOWHAMi4HA, TO
MOJKJIUBICTh BUKOHYBaTH TaKi BHMIpDIOBaHHS IOBHHHA iCHYBaTH B OYIb-
SKuid 4yac 1 OyTH 3aCTOCOBHA 0 PI3HUX YaCTHH MiHJIMBOTO TPOIYKTY
(Bepcisi, KOMIIOHEHT, KJlac). BUMipH MOBUHHI TPOBOIUTHCS TAaKHUM YHHOM,
mo0 MokHa OyJio OILIHWTH TEHJEHINi 3aMiCTh MOKa3HHKIB 3 YacoMm. Ha
MPaKTHUIl Taka CHUTyallis JOCs)KHAa TUIBKA B THX IMPOEKTax, [e
MiATPUMYETBCSI  JIOCTYII B OHJIIAHHOBOMY pEXHMiI J0 METPHK, IO
aBTOMATUYHO BU3HAYAIOTHCSA, SIK JO MOOIYHOTO MPOAYKTY CEpeOBHUINA
po3po0IieHHs/iHTerpaLii.

VY Tabaumi 7.2 3BefeHi po3risiHyTi MeTpuku. KojkHa 3 HUX Mae€ JiBa
BUMIpHU: CTaTM4YHE 3HAYCHHS, LIO0 BHUKOPHUCTOBYETHCS B SAKOCTI MeETH, i
OUHAMIYHA TEHJACHLs, IO 3aCTOCOBYETHCS [Vl JIOCATHEHHS METH.
3HaYCHHS! METPHK JIAI0Th YSBJICHHS TUILKHA B OJIHOMY BHMIpi; 3 TOYKH 30pY
KEpYBaHHS IPOLIECOM BAXKIMBIIIMMU BHUSABJISIOTHCS TEHICHIT 1X 3MiHU.
TenaeHuii 3MiHM METPUK Yy Yaci T03BOJISIOTH 3DO3YMITH, B SIKUX HapsSMKax
3MIHIOIOTECS TIPOAYKT 1 Tporec. IrepaliiHOMy TMIporecy IpHTaMaHHE
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BHECCHHS 3MiH, a BHUMIp IUMX 3MiH € BaXJIMBHM acIleKTOM ITapaMeTpiB
mporpaMu. AOCONIOTHI 3HaY€HHS MPOAYKTUBHOCTI 1 SKICHUX TMOJIMIIECHBb
BTOPHHHI 10 THX Mip, IOKW He Oyne BupileHa (yHAaMEHTajbHA 3a/1a4a
KepyBaHHS: MepeAdauyBaHiCTh BUTPAT KOWITIB 1 yacy AJs 3aaHOTO PiBHS

SIKOCTI.

Tabnuus 7.2 — CiM OCHOBHUX METPHK KepYBaHHS NPOCKTaAMHU

Merpuka

Mera

Crioco6r BU3HAYEHHS

PoGora i mporpec

[nanyBaHHs iTepauiit,
MOPIBHSHHS IUIAHY 1 pealbHUX

SLOC, o¢yHkiioHaNbHI TOYKH, 00'€KTHI
TOYKH, CLEHAapil, BapiaHTH TECTyBaHHS,

[HTaHb, MOPIBHAHHS IUIAHY 1
peanbHUX 3HAYECHb, MOKA3ZHHUK
KepyBaHHsI

JIOCSTHEHb, nokasuuk | SCO
KepyBaHHs
®inancosuii cran | Posyminus ¢inancoBux | Ilomicsani BUTpATH, KIJIBKICTB

BHKOPHCTOBYBAHHX MPOTSIOM  MiCSILis
CHiBPOOITHHKIB 3 MOBHUM pOOOYUM
JIHEM, BiJICOTOK BUTPa4€HOr0 OFODKETY

Jlunamika Haiimy

Ilnan crmoXuBaHHS PeCypCiB y

KinpkicTh HOBHX CHIBpPOOITHHKIB 3a

CTabiIbHICT

MIepPCOHAIY MOPIBHSHHI 3  PEAIBHICTIO, | MIiCSIb, KIJIBKIiCTh o MU
piBeHb Haiimy, piBeHb | CIHIBPOOITHUKIB 3a MiCsIb
CKOPOYEHHS YHCETHHOCTI
nepcoHaIy
IHTEeHCUBHICTD ITnanyBanHs itepauiii, | Kimpkicts nomanux SCO B mOpiBHSHHI 3
3MIH i | mokasHuk moTpuMmanHs rpadika | KijpkicTio 3akputx SCO 3a THIaMH

(0,1,2,3,4), mo mpumazaoTh Ha OIHY
BEpCit0/KOMIIOHEHT/TiJICHCTEMY

Jebextu i | Hocsruenuss wmetu, mopobka | Kimekicte mepepobmennx SLOC Ha
Koe(imieHT 13, moKa3HUK SKOCTI oy 3miny 3a tamamu (0,1,2,3,4), mo
nedexkTHBHOCTI MpUNaIaITh Ha OIIHY

BEPCiI0/KOMIIOHEHT/ MiICHCTEMY
Jlopobxn i | MocsarreHns mern, mepepoOka | CepexHsi KiIbKIiCTh TOAWH, BUTPAuEHHX
aJlalTOBaHICTh 13, moka3HUK TKOCTI Ha onHy 3miHy 3a tunamu (0,1,2,3,4),
1110 HPUIA/AI0Th Ha OJIHY

BEpCit0/KOMIIOHEHT/TiJICHCTEMY
MTBF i | IMokpurrs/ amekBaTHICTh | UMCIo BiAMOB, KIIBKICTh TOOUH MIXK
3aBepIIEHICTh TECTyBaHHS, NPOCTOTAa | BIAMOBaMHM IPU  TECTyBaHHI, IO
BUKOPHCTAHHS, MOKa3HUK | MpPHUNaJaloTh Ha OIHY

SIKOCTI BEPCiI0/KOMIIOHEHT/TI ICHCTEMY

[Micnsg Toro sik CiMEHCTBO METPHUK BHU3HAYEHO, BOHH MOXYThb OyTH
BUKOPUCTaHI MPOEKTOM abo opraHizami€ro i mnependadeHHs BUTpAT,
TEPMIiHiB 1 IKOCTI BUKOHAaHHS Pi3HUX poOIT y MallOyTHEOMY.

Ko MeTpuky BKa3yloTh Ha JIesKy Mpo0ieMy, BaKIMBO BHUKHYTH B
yci  CUMOTOMH, 11100 TOCTaBUTH  JiarHo3. MeTpukd  3a3BUYal
BiIOOpakatoTh €PeKTH; ISl PO3yMiHHS NPUUUH MOTPIOEH CHHTE3 OaraTbox



132

TOYOK 30py Ta BHCHOBKiB. Hampukiaa, yMOBH, HEOOXiTHI ISl PABUIIBHOT
IHTepIpeTalii TakKuxX CUTYyaIlii:

—MaJjla KUIBKICTh 3aIIUTIB Ha BHECEHHS 3MIH MOXKe O3Ha4daTH, 1o 113
JOCKOHAJIO 1 BIJBHO BiJ TOMHJIOK, @ MOXE O3HA4aTH, IO KOMaHja,
BIJIMTOBiTaJIbHA 32 TECTYBaHHS, mepeOyBa€e y BiAITyCTIIL;

—3alUT Ha BHECEHHS 3MiH, IO 3aJHIIAETHCS BIAKPUTUM IPOTITOM
TPHUBAJIOr0 Yacy, MOXe O3HauaTH, [I0 IOMHUIIKA OyJa JerKo JiarHoCTOBaHa,
ane ii BUIpaBIIeHHs MOTPeOyBaio 3HAYHUX TOpOoOOK, ado MOXKe O3HAYATH,
o 1 giarHOCTHKA 3aifHsIa qy)Ke 0araTo Jacy, a BUIPABICHHS IOJSTANI0 Y
BHECEHHI 3MiH B OIMH €JMHUHN PSIOK KOIY;

—BEJIMKE 3pOCTaHHS MEPCOHAIY B TOTOYHOMY MICSIi MOXe
MPU3BECTH 10 MPOMOPIIIHHOTO 30iMBIIEHHS TPOTpecy, SKIIO0 HOBUM
MIEPCOHAN CKIIAIAEThCS 3 HABUCHHX JIFOJIEH, sIKi BiZjpa3y K MPHUCTYIUIATH J0
MPOAYKTHBHOI mpatii. | BiH ke MO)ke BUKJIMKATH YIIOBUIbHEHHS MPOTPecy,
SKIIO HAWHATI HEHAaBYEHI JIIONW, SKAM TIOTpiOHO Halipi3sHOMaHITHima
miATpUMKa 3 OOKYy THX, XTO 3aiHATHH NPOJYKTHBHOIO Ipalero, Ui
BBEJICHHS B KYPC CIIpaBH;

—TMOTOYHI 3HA4YeHHS Ta TOTOYHI TEHJCHIIi 3MIHH METpPUK
BUKOPHCTOBYIOTHCS B SIKOCTI ITapaMeTpiB KEPYBaHHS POSKTOM;

— peayibHI 3HAUCHHS HABEIEHHX METPHK MOXYTh 3MIHIOBaTHCS B
NIMPOKUX MeXax B paMKaX NpPOEKTiB, opraHizamii Ta oOnactei
3actocyBanHs. OJIHAK BiIHOCHI TEHJCHIIIi 3MiHH MPOTATOM CTaiil MPOEKTY
MOBUHHI CJIIyBaTH 3arajJlbHAM MpPHKIagaM, HaBeleHUM y Taoumii 7.1.
CrabiyibHa Oprasizaiisi-po3poOHUK MMOBUHHA BMITH OIUCYBATH Ti 3HAYCHHS
METpUK, JI0 SKUX BOHA MParHyTUMe, o € OLIbII iHPOPMATUBHUAM i TOUHUM
BiJTHOCHO 11 OCHOBHOT IisITHOCTI 1 KOHKPETHHUX TPOIIECIB.

SIKicHI OI[IHKM HE MOXXYTh BUKOHYBATHCSI CAMUMH METPHKAMH, JIJIsI
IBOTO TIOTPiOHI IHTENEKTYaNbHI 3ycHilis 3 OOKY, HANPHUKIIAI, MEHEIKEPIB
MPOEKTIB 1o cTBOpeHHto 113.

7.4 TlpakTU4Hi 3aBIaHHS

3asoanna 1. OOrpyHTylTe Ta 00€piTh IUIS TPOEKTY METPHUKH,
CIMPAIOYUCh Ha SIKi, MOMJIMBO OTPUMATH HAWOIUIBII BXKIHUBY 1HPOPMAITiO
no npoekry. IlopiBHaAliTe Bami oOpaHi METPUKH 3 METPHUKaMH B TaOIUII
7.2.
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3a60anna 2. JIns HACTYMHUX METPUK HABEAITh INKANY JUIS TPHOX
TTOJIOXKEHD (TIOTOYHHM, TipIITHH 1 TUTAHOBU):

—pobora i mporpec;

— (iHaHCOBHIA CTaH,

— IMHAMIKa HaliMy TTepCOHAITY;

— IHTEHCUBHICTb 3MIH 1 CTaOlIIBHICTD,

— nedeKTH 1 Koe(ilieHT qeEeKTUBHOCTI;

— TOPOOKH 1 1alTOBaHICTh;

— MTBF i 3aBepIIeHiCTb.

3asoanns 3. Bu kepiBHuK mpoekty «Ocsita on-line». Posmnanyiite
pO3MOIIT  TPYIOMICTKOCTI  €TamiB  «IOYaTOK»,  «IIPOCKTYBaHHSI»,
«p0o3po0OKay, «BIPOBAIKEHHSI» Ta 00EPITh METPUKU UIS BiICTEKyBaHHS
BIIXWJICHbB BiJI IJIaHYy.

7.5 KoHTPOJbHI 3anINTAHHS

1. SIKi METPUKH BIHOCSTHCS JI0 MMOKA3HUKIB SKOCTI KEpyBaHHS?

2. SIxi METPUKH BITHOCATHCS JI0 MIOKA3HUKIB SIKOCTI PO3POOKH?

3. HaBeniTh OCHOBHI MapaMeTpH CUCTEMH MPHUAOAHOI BAPTOCTI.

4. SIk MOXHa IHTEpPIPETYBaTH 3poCcTaHHs 00’ eMiB POOIT?

5. SIki TeHaeHIIi € TOKa3HUKAMU OI[iHKH HaliMy TepCOHAITy?

6. JSIki KITBKICHI METPUKHM MOXYTh BHUKOPHCTOBYBATHUCH TIpHU
PO3paxyHKy ne(eKTUBHOCTI?

7. lllo o3Ha4Yae METPUKA «aJalTOBAHICTH»?

8. SIKi TMIIM TOMMJIOK 3yCTpivaroThes Ipu po3podui [137

7.6 Jlitepatypa a0 po3aiay

Merpuku skocti mporpamuux mpoektis: [8-10],[15],[41],[52-73],
[116].
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8 KEPYBAHHS KOH®ITYPAIIE€IO IOT'PAMHUX
3ACOBIB

8.1 OcHOBHi BU3HAYEeHHA

[lin xoHirypallielo po3yMieTbcS KOHKpETHa Bepcis MporpamMHOi
CUCTeMH, MO0 MICTUTh Yy co00i QyHkmii, o00’emHaHi MiX Cco0Or0O
npoleaypaMu, 3B’S3KaMH  Ta MapaMeTpamH, [0 33Jal0Th PEXUMHU
(YHKIIOHYBaHHS CHCTEMH.

Bepcis abo koH(iryparrisi cicTeMu CKIIaIaeThes 3.

1) 6asucy koHirypaii, popManbHO CTBOPEHOI OCHOBH CHCTEMH 3
OKPEMO CTBOPCHUX KOMIIOHEHTIB 1 JOKYMEHTaIlii, IO J03BOJISIOTH
MPOBOJIUTH TTONATBIINHA PO3BUTOK CHCTEMU;

2) emeMeHTIB KOH(}iryparii, BHUIUIEHWX I KepyBaHHS abo
00po0JIeHHs (DYHKIIIT CUCTEMH;

3) nmporpaMHHX KOMIIOHEHTiB, IO BHKOHYIOTH  3aBJaHHS
chopMOBaHOI Bepcii CUCTEMHU.

Basuc — koH(pirypamiiiHi meBHi TEXHIYHI PILICHHS, TIEPEIiK TOJIOBHUX
eIEMEeHTIB  KOH(QIrypamii, 3HaueHb TNapaMmeTpiB 1 crerniaiai3oBaHi
HpOLEAypHI 3B’S3KM Ta PO3TOPTAHHS BepCii CHCTEMH 3 KOMIIOHEHTIB
3aJ]aHo1 MOCIiTOBHOCTI.

Uum Oisbllie B CHCTEMI KOMIIOHEHTIB, TUM OLJIbIIa HMOBIPHICTh TOTO,
0 AesIKi 3 HUX OyIyTh MiCTUTH TIOMUIIKH.

KepyBanns kondirypamiero (KK) — me mpomec 3abe3neueHHs
inenTudikamii ereMeHTiB KoHQirypamii cuctemu mpu ii CTBOpEHHI st
MPOBEIEHHS CUCTEMAaTHYHOI'O KOHTPOJIIO, OOJIIKY i ayANTy BHECEHUX 3MiH,
a TaKOX JJIs1 IEPEeBiPKH LTICHOCTI Ta Mpane3JaTHOCTI CHCTEMH.

Bimnosinno 1o  crammapry IEEE  828-2005, kepyBanus
KOH(QIrypari€er MiCTUTb:

1) inenTudikaniro KoHpIryparuii;

2) KOHTpPOJIb KOH(ITYpaIi;

3) 0011k cTaTycy KOH]Irypariii.

KepyBanusa xoHirypami€eto ajsi BEJIUKUX CHCTEM CTBOPIOETHCS 3a
JIOTIOMOT'OF0 METO/IiB 1 3aC00iB, 1110 320€31MeUyI0Th:

— ieHTU}IKAIIIO EJIEMEHTIB CHCTEMH;
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— KOHTPOJIb BHECEHUX 3MiH;

— MOXJIMBICTh BH3HAYCHHS (AKTUYHOTO CTAHYy CHCTEMH IIPH PO3-
poOuieHHi i ekciTyaTauii B Oyb-IKHII MOMEHT 4acy.

Hnst  mocsrHeHHs 1ied KepyBaHHA KOH(Irypali€ro MOBHHHE
NPOBOMUTHCS IUIAHYBAaHHA ¢ BHKOHAHHS IIPOEGKTY 3 YypaxyBaHHSAM
BHHHKAIOUNX 00OMEKEHB OTepaIlifHuX CHCTEM 1 00JIaHaHHSI 3aMOBHUKIB.

[Iponec 3MiH MicTUTH y coOi: BU3HAUCHHS THIIIB 3MiH; OpTaHi3alliio
iX mpoBemeHHs; (OpPMYyBaHHS KOHIIEMIIi AOMYCKY BiAXWJIEHb 1 BiAMOB
CTOCOBHO BUMOT TIPOEKTY CHCTEMH.

PesynpTar BHECEHHX 3MiH — IIe HOBa BEpCisl CUCTEMH, JOKYMEHTAIIis
3 IpOBeIeHHsI BUNIPOOYBaHb 1 IOKYMEHTAIIisl KOPUCTYBada Ha CUCTEMY.

[Ipu BHEceHHI 3MiH TPOBOAWTHCA KOHTPOJH TMOTOYHOI Bepcii
cucteMu 3 BuKopuctanHsM penosutapito (Rational Clear Case Source i
Source Safe of Microsoft — iHcTpyMeHTH mepeBipkd 3MiH) 1 mepeBipka
BHXITHOTO KOy OTPUMAaHOI Bepcii.

[InamyBanHs KoHOQIrypamii 3aleXuTh BiJ THIY MPOEKTY,
OpraHi3alifHUX 3ax0JiB, OOMEXEHb 1 3araJlbHUX pPEeKOMEHAALINd [0
KepiBHHUIITBA KOH(DIrypartier.

Jlo utanyBaHHS KepyBaHHS KOH(ITYPAIi€lo BiTHOCATS:

— imeHTudiKaIlio;

— BH3HAYCHHS CTATyCy i ayuTy KOHQIryparii;

— KepyBaHHS 3MiHaMU KOoH(irypariii.

Jo 3aco6iB 3a0e3neueHHs TIaHyBaHHS HaJIE)KAaTh:

— cucTeMa KepyBaHHS KOJaMH, INepeBelieHHS W 00’ e€JHaHHS
KOMITOHEHTIB y KOHQITYpalliifHi CHCTEMH;

— 0a30Bi 0i6IiOoTEKH Ta pecypcH;

— cIielialibHI IPYNU KOHTPOJIO CHCTEMH Ta ii KOH(DIrypaiii;

— CHCTEMH KEpyBaHHS JUIs BEJICHHSI TPOEKTY Ta 30epiraHHst 3MiH.

InenTudikanis koHdirypanii — iMeHyBaHHS BCiX €JIEMEHTIB CUCTEMHU
Ha OCHOBI cHucTeMH Kiacudikamii ¥ KOJyBaHHS €JIEMEHTIB, a TaKOX
MOJIAaHHS Ta BEJICHHS Bepciii KoHQIrypallii 3 BUKOPUCTAHHSIM HAJEXKHUX JI0
Hel eneMeHTiB. BoHa BUKOHYETBCS 3a IOIIOMOT0I0 METOIIB CTPYKTYpHU3allii,
knacugikauii f iMeHyBaHHS eJIEMEHTIB cucTeMH. [Ipy IbOMy IPOBOAUTHCS:

1) Bu3Ha4YeHHd cTpaterii imeHTH}IKaI]l I oAep KaHHS BPaxOBaHOT
Bepcii cucremMu;

2) iMeHyBaHHS CKJIaJCHHX €JIEMEHTIB, YacTUH 1 Bciel KOH}irypamii
CHCTEMU;
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3) BCTAHOBJICHHsI CITIBBIAHOINICHHS MK KUTBKICTIO 3aBAaHb, IO
BHKOHYIOTHCSI, Ta KUTBKICTIO ITyHKTIB KOH(ITyparii;

4) BemeHHs Bepcii cucTeMu Ta ii JOKyMEHTYBaHHS;

5) HaOip enemeHTtiB y ©Oasuci koHQirypauii i ioro ¢opmanbhe
[IO3HAYECHHS.

OcHoBu igenTu(ikamii cTaHOBUTH KOH]IrypamiiHmii 6asuc, Habip
(hopManbHO PO3TISHYTOI M 3aTBEpPKEHOI JOKYMEHTAIii SK OCHOBH IS
MTOIAJIBIIIOTO PO3BUTKY 200 PO3POOIICHHS CUCTEMHU.

Bepcis cucremn MicTUTHh eneMeHTH KOHQIrypamii Ta cuctemy i
oJiepKyBaya.

KepyBanus Bepcisimu mosnsrae:

1) B iHTerpamii a60 KOMMO3WIi KOPEKTHOI OCTaTOYHOi Bepcii
CHUCTEMH 3 €JIEMEHTIB KOH(iryparii, peaji3oBaHuX Ha €Tarax >XKHUTTEBOTO
IUKITYy, a TaKkoX 3 YpaxyBaHHAM amapaTHUX 3aco0iB 1 IHCTPYMEHTIB
moOyIOBU CHCTEMU;

2) y BuOOpi 1HCTpYMEHTIB MOOYIOBH BepCii OIIHKKA MOMIJIHBOCTEH
cepeIoBHIIA Ta 3acC00iB aBTOMATH3allii polecy NoOYA0BH OKPEMHUX Bepcii
3 KopeKkTHUMHE KoHbirypamismu [10 # nanmnx;

3) kepyBaHHsS BapiaHTaMH BEpCii, IO BKIIOYAIOTh CYKYITHICTh
TFOTOBUX 1JICHTU(IKOBAHUX €JIEMEHTIB CHCTEMHU Ta 3aJI0BOJILHSIOTH 3a/aHi
BUMOTHY 3aMOBHHKA JIO BapiaHTa.

[Ticnsa oxeprxkaHHsT HOBOI Bepcii CHCTEMH 3aMOBHHUKOBI IEPEAAIOTHCS
Bepcis, KOHQITypallis, JOKyMEHTallisl i IHCTPYMEHTH KepyBaHHS BEPCisIMU
JUIsL CAMOCTIHHOTO BHECEHHS 3MiH MPH CYITPOBO/Ii CUCTEMH.

KonTpons koHbirypamii — 1e mepeBipka i KepyBaHHS 3MiHaAMHU
cucremu ipu (OpMyBaHHI Bepcii i eKkcIuTyaTartii.

[Ipeamerom npoBeaeHHST KOHTPOITIO KOHDIrypartii €:

1) 3minm B 0a3uci koHQiryparii i ToB’s3aHe 3 HUMU KOPEKTYBaHHS
KOH}iryparii;

2) ngedektm ¥ BigXWwieHHs KOHQIrypamii MpOAYKTY IIOJO
3aTBEPKEHOTO Oa3ucy.

Lle 3milicHIOETBCS 3a  JOMOMOTOK  (pOpManmbHHX  MIPOLEAYP
iHimiamizanii, aHanizy, IPUHHATTS H KOHTPOJIIO, BAKOHAHHS YIPaBIiHCHKUX
PIIIEHB 1100 3MIHU BUSBJICHUX Ie(EKTIB 1 BIAXUICHb Y KOHGIryparii.

Ilicns Ttoro, sK 3amiKaBieHI YYaCHUKH MPOEKTY JOCSTIH
B3a€MOPO3YMIiHHS,  BIANOBIHI NPOEKTHI JOKYMEHTH  BBa)KAIOTHCS
3aTBEPKEHUMH 1 HE MOXKYTb JOBLILHO MomudikyBatucs. OTxe, Oyab-sKa
moTpeda B 3MiHI MOBHHHA MIPONTH MPOLICAYPH:
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1) peecTpartii momaTka Ha 3MiHH;

2) aHami3y BIUIMBY 3alpOIIOHOBAHO! 3MiHHM Ha HasSBHHHA JOPOOOK,
00CHT, TPYAOMICTKICTB, Tpadik i BapTiCTh POOIT 13 MPOEKTY;

3) yxBaJieHHs pillleHHS PO 3MiHY: 33JOBOJLHUTH, NMPUUHATH a00
BIJIMOBUTH;

4) peaizalis 3aTBEpHKEHOI 3MiHU 1 BepudikaIis.

Jpyrolo CKJIagoBOIO KOHTpPONIO KoHGirypamii € KepyBaHHSA
HEBIIOBIIHOCTAMA MK KOH(Irypariero ¥ eJleMeHTaMH NUpPOAYKTY Ta
Oazucamu KOHOITyparii.

3 morIAay KepyBaHHS BCI HEBIIIMOBIIHOCTI MPUHHATO AUIMTH Ha
NeEeKTH i BiIXHIICHHS.

Jlo nedexTiB BigHOCATH HEBIAMIOBIAHOCTI, IO MAIOTH BiTHOIICHHS JI0
LiTbOBOTO BUKOPHCTAaHHA MPOIYKTY 3a HOro mpu3HadeHHsM. Bce iHre
BIIHOCSTE IO BIAXWIEHbD.

SIkmo neeKTH B MPOIyKTaxX HOCSATH HETATUBHUI XapakTep, TO BOHU
MiUIATaI0Th YCYHEHHIO.

OOk cTaTycy MoJiAra€ B PEECTpallii Ta HajgaHHI HpopMaIii s
edekTUBHOTO KepyBaHHSI KoH(piryparmiero. I[Ipeamer Takoro oOmiky —
indpopMaris TMpo MOTOYHWH cTaTyc ineHTH(]iKoBaHHX 00 €KTIB,
3allpONOHOBAaHUX 3MiHAaX, & TAKOXK MPO BUSBJICHI 1e(EKTH Ta BIIXHIICHHS.

3BIT Tpo cTaryc KOH}Irypaiii € KIOYOBUM JUIS NPUHAHATTS
YIPABIIHCHKUX PIIICHB OO MPOEKTY.

Hani 067Ky craTycy KoH®irypalii — BUXiHI JaHi A GopMyBaHHS
KUTBKICHHX OI[IHOK 200 METPHUK MPOYKTUBHOCTI.

Aynut KoH]Iryparii MiCTHTS:

1) dyHKUiOHANBPHUI ayauT KOHGITypamii, IO MPOBOAUTHCSA IS
MiATBEPIHKEHHS BIIMOBITHOCTI (DaKTHYHUX XapaKTEPUCTHUK KOH]Iiryparii
MPOJIYKTY BUMOTaM 3aMOBHHKA;

2) ¢i3uuHUi ayauT, M0 € MiATBEPKCHHSIM B3a€MHOI BiIOBIAHOCTI
JNOKyMEHTalli i pakTHIHOT KOH}ITypallii MpoayKTy.

8.2 ®dyHkuionyBaHHS CHCTEM KepyBaHHsI KoHpirypauieo

CucremMu ympaBiiHHA KOH(]IrypamisMd MOXYTb CTaTh HOTYXHHM
3ac000M TIOMIMIIEHHS B3a€MOAil, MPOAYKTUBHOCTI Ta SKOCTi ILISIXOM
aBTOMaTH3allii  MporeciB  Ta iHTerpamii  IHCTPYMCHTIB, 110
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BHKOPHCTOBYIOThCS B IaHWH 4Yac OLIBIIICTIO TPYII iHKEHEpiB. YTpaBIiHHI
KOH(ITYypamisiMi MO’KHa Ha3BaTH MOCTOM, IIIO 3B'SI3y€ TPYIH PO3POOHHUKIB
B KOMIaHii. 3acTOCyBaHHS CUCTEMH YIPaBIiHHA KOH(IrypaisMu T03BOIISIE
OpraHi3yBaTH CBOi 3yCHJUIS MO Po3poOIli, B OCHOBI SKHX JICKAaTh YiTKi 1
MOBTOPIOBAHI TMpOILIECH; MPH [bOMY, [OTOMAarailo4déd CBOId Tpymi B
PO3CTaHOBIII TPIOPUTETIB Ta YIPABIiHHI KUTTEBUM IIUKIOM PO3POOKH, BU
OUIBIIIOI0 MIpPOI0 37aTHI 3a0E3MEYUTH BIAMOBIAHICTE BUMOTaM CBOIX
KITI€HTIB.

v

> fosyannarony |yl wiaxony
. » Morepnena xor
Creopenns sanumy wa s

Inoxenep

BHKOWaHMR KOMROHOBKHM
> P BunycKaNHA KOUNOHOSKN »

3anuer wa s

Meneaxep

Creopera sanuTy K sutisi

Kowrpons axoctl

Bunycxanns npogyTy

> O

Puc. 8.1. [Ipuknan nporeciB cTaHAAPTHOT CUCTEMHU KepyBaHHS
KOH(ITypaIri€ero

[pu nepexoai BiJ MPOEKTY B YUCTOMY BHUIJISIJII O TOTO, IO BUMArae
JIOCTaBKM KOPHCTyBadaM, NOTPIOHO 3i0patd Bech Koxa pasom. [licis
MPOBEIEHHs TECTYBaHHS Ta IHTErpalii Ball KII€HT BHUITyCKAa€ CTBOPEHHH
BaMH MIPOAYKT.

KommoHoBku abo 30ipku Npr3HAYECHI TOJIOBHUM YHHOM ISl BIJUILTIB
PO3POOKH 1 TECTYBaHHA 1 MOXKYTh TaKO BUKOPUCTOBYBATHUCS JAJISI MOLIYKY
MOMMUJIOK IIUIIXOM TE€CTYBAaHHS Ta HAIAroIKEHHS.

[icns Toro sixk mpoayKT OyB 310paHuil, IPyNy TECTYBAaHHS 1 PO3POOKH
BiJ[pa3y KBali(piKyIOTh POJIYKT K TOTOBUI1 /IO BUITYCKY.

Skmmo y Bac po3poOKa BUKOHYETHCS KiJIbKOMa MiAPO3/iiaMH, MOKHA
HaJIalITYBaTH 4Yac 300pPKH TaKUM YMHOM, 1100 BUKOHYBaTH KiJbKa 30ipOK
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3a 24 roguaM. 3 iHImIOro OOKY, SIKMIO 30ipKa 3aiiMae Malio 4acy, MOXKHa
BHUKOHYBATH ii KiJIbKa pa3iB B ICHb.

Bunyckn mpoaykTiB 3amexarb Big  YCHIMIHOCTI TECTyBaHHS
KOMIIOHOBKH Ta BiJ BUMOT KJII€HTIB.

€ KijbKa MPUYHH IS aBTOMaTH3allli koMrmoHoBkH. [leprra mpramHa-
Y3rO/DKeHICTh. SIKmo He 30uparth MpOAYKT OJHAKOBHM CIIOCOOOM KOXKEH
pas, SK Ji3HaTucs, BigOymnacs peajbHa MOMMIKA a00 MOMMIIKOBA MOMMUIKA?
Himo Tak He CMOBLIBHIOE UK PO3POOKH, SK HEY3TOKEHICTh MPOIECY
CKJIaJJaHH.

JHpyra mpuuuHa - TOBTOpIOBaHicTh. [[yxe uacto OyBae Tak, IO
rpyna po3poOHHKIB BKE MpPAIIOE HaJ HACTYIHUM BHIIYCKOM, TOMI SIK
KJIIEHT 3HAXOAUTH IIOMHUJIKU B MIONEPEIHHOMY BUITYCKY. Y TaKHUX BHUIAIKaX
3MiHU B KOJl MOTPiOHO BHECTH B MOIMEPEIHHOMY BUIIYCKY, 1 Ii TIONEpEHi
BUITYCKH TIOTPiOHO TOBTOpHO 3i0patw 1 BHIycTHTH. SKmio 30ipka He
aBTOMAaTH30BaHa, LIeH mpouec Moxe OyTH Ay>Ke€ BUCHAKIMBUM 1 CXHIIBHUM
MTOMUJIOK.

I mapemri, moTpiOHa MOKIIMBICTD HOMIMPEHHS 300POK MO JIEKITBKOX
pecypciB B Mepexi odurcnenp (computation grid) abo mepexi manux (data
grid). Lle 103BOJIMTH CKOPOTHTH Yac LMKIY CKJIAJaHHS Ta TECTYBaHHA Ta
MiABHUIUTH SIKICTB 1 MPOJYKTUBHICTH BAIIOI TPYIIH.

Tak sk 3a3BuYail rpyna pO3pOOHMKIB CKJIQNA€ThCS HE 3 OJHIET
JIOAMHY, 3BSI30K MK YYacHHUKaMHM TpYIM JAyKe BaxiuBa. IcHye nBa
OCHOBHUX BHJIM 3B'A3KiB, SIKI MOTPIOHO BpaxoBYBaTH TPU pPO3poOIIi
cucTeMH 30MpaHHS 1 BUIYCKY: HeraiiHe IOBiJIOMJICHHS 1 HaKOTIMYCHHS
iH(hopMarii.

[Ipu HeraitHOMY MOBIJOMJICHHI 1H)KEHED 3 KOMITOHOBKH 200 iHXXeHep
M0 BUITYCKY OMNOBIIIIAE€THCS IPO BUHUKHEHHS MpobJieM i3 30ipkoto abo mpo
il ycmintHOMYy BUKOHaHHI. JIJisi IIbOTO Kpallle BChOIO BUKOPHUCTOBYBATH
CJIEKTPOHHY IOIUTY.

IMpu nakonwueHHi iHoOpMalii, BOHHA ITOBHHHA MICTHUTH IOBHI
BiJoMoOcTi mpo BUKOHaHy 30ipmi. Kinmbkict iHpopManii mpo 30ipky,
MOBHICTIO 3aJISKUTh BiJ Balloi opradizaiii. 3a3Buuail Ui Takoro poay
3B'A3KY BUKOPHCTOBYETbCS BeO-caldlT. MoXXHa HAaKONMYYBaTH Taki
BIJIOMOCTI SIK: TMOIEPE/PKEHHS Ta MOMUJIKH KOMIIUIALIT, MONepe/PKeHHS Ta
MOMWJIKH OYHMIIEHHS; Pe3yJIbTaTh TECTyBaHHS: MPOWJeHO/ HE MPONAEHO;
pesynbrati inTepnperauii (lint); Qainm xypHamiB A pi3HUX eTamiB
mpotiecy; indopMariis Ipo yac; miaTGopMH Ta KOMITIOTEPH.
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8.3 IIpakTuyHi 3aB1aHHA

3asoanns 1. O3HalioMTeCS 3 CHCTEMOIO KOHTPOJIO BEpCiii MpoeKTa
IBM Rational Clear Case.

1.1 Creopite VOB (Version Object Base) mpoekra Microsoft Visual
Studio.

1.2 CtBoputu View mpoekTy.

1.3 IlocTaBuTty MpOEKT miJ KOH}IrypaiiiiHe KepyBaHHS.

3asoanns 2. O3HalioMTecs] 3 PO3MOATICHOI0 CHUCTEMOIO KEpyBaHHS
Bepcismu daiinis Git a Mercuria, nopiBusiite GpyHKIIIOHATBHI MOKIHBOCTI
X CUCTEM, BU3HAUTE iX MepeBaru Ta HeJOJIKH.

8.4 KoHTpoJbHi 3anuTaHHsA

1. SIxi BuaM poOiT MiCTUTH KepyBaHHs KoHQirypanieo? HaBenits ix
XapaKTePUCTHKH.

2. B yomy mossirae kepyBaHHS BepcisiMu?

3. Ha3BiTh cki1a10Bi KOHTPOIIIO KOH(DIrypariii.

8.3 JlirepaTtypa a0 po3aity

KepyBanus kou¢irypariero:[2],[114].
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Team Software Process 18
-- Rational Unified Process 14
-- Scrum 23

Solutions

I

[InanyBanbHuK pecypcis 15
[IpoekryBanbHuK migcucremu 15

P

PiBenn
- BU3HaueHui 44
- 3M110HOCTI
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- 3pinocrti 43 - skocTi 39

- KepoBaHwuii 44 Cranmapt

- onTUMi30BaHuM 44 - CMMI 47

- movaTkoBui 43 - 1509001 40

- MOBTOpIOBaHwMii 44 - SPICE (ISO/IEC 15504)
Po3pobuuk 16 - SW/CMM43
Po3pobuuk iHpopManiiHoT
miaTpuMKH 16 D

Oyukiris Brpar 69-70

C \
Ceptudikarris 53 A
mporiec - 53 Sxicte 37

- BunpoOyBaHb 63 piBeHsb - 37
Cucrema iHa - 66

- ceprudikamii 53



TOJIATOK A
ICTOPISI PO3BUTKY CUCTEM KEPYBAHHS
AKICTIO

1 eran. BignoBigae no4aTKOBUM 3aBJaHHSM CHCTEMHOTO MiJXOIy 10
KepyBaHHA, KOJNHX 3'SBHJIACS TepIia cucremMa — cuctema Teitmopa y 1905
pormi. OpranizamiifHO BOHa Tmepeadadasa BCTAHOBICHHS TEXHIYHHX 1
BUPOOHMYMX HOPM (haXiBISIMU Ta iHXKEHEpPaMH, a po0oUi Juie 3000B'13aH1
ix BukoHYyBaTH. LIsi cucTemMa BCTaHOBNIOBaja BUMOTH JI0 SIKOCTI BUPOOIB y
BHTJIA/I TIOJNIB JOMYCKiB 1 BUBOAWJIA TIEBHI IIAOJIOHM, HANAIITOBaHI Ha
BEPXHIO 1 HIKHIO MEXY Jonycky. Cructema MoTHBaii nependavana mrpad
3a gedextu 1 Opak. 3'sBuiacst HoBa mpodecisi 1HCIEKTOp a00 TeXHIYHHN
KOHTpoJep. B3aeMuHM 3 mocTayaabHUKAMU 1 CIIOKHBAavYaMH OyTyBanucs Ha
OCHOBI BHUMOT BCTAHOBJEHHX B TEXHIYHMX YMOBaX, BHKOHAHHS SKHX
nepesipsuiocss TpU  npuiiManbHOMYy KoHTpoxni. Cucrema Telinmopa €
CHCTEMOIO KEePYBaHHS SIKICTIO KO)KHOTO OKPEMO B3SITOTO BHPOOY.

2 eran. Eran po3Butky OyB 3aknmaaenuid B 1924 pori konu B Bell-
Telephone's Laboratories po3po0MIM OCHOBH CTATUCTUYHOTO KEPYyBaHHS
SKICTIO, 1Ie Oynu po3poOJIeHHS KOHTPOJBHUX KapT, Mepiie MOHATTS, 1
TaOMUI[i BUOIPKOBOTO KOHTPOIIO SIKOCTI, SIKi 3rojioM 3aBasku Ensapmy
JeMiHTy OoTpUMalli ayKe HIMPOKE MOLIMPeHHs B SIMOHIi, CMparyYuch Ha
Touky 30py Jleminra J[ypaH, 110 BBiB TepPMIH SKICTh SIK BiJIIIOBIJIHICTh
BUMOTaM CHOXHBada. Y poOorax JlemiHra OocCHOBHa yBara HMpUALIAETHCS
MOJNIIMIICHHIO SKOCTI CTOCOBHO HacamIiepeal 10 IPOILECiB, CHUCTEM 1
cTatucTuku. CHCTEMHU SIKOCTI YCKIIQIHUITUCS, TOMY 1110 JI0 HUX OyJH JoJaHi
CIIy’)kOM, 110 BHUKOPUCTOBYIOTb CTaTHCTHYHI MeTogu.  3'aBUiacs
CHELIANbHICTh 1HXEHEp 3 SKOCTi, SKWH TNOBMHEH aHalli3yBaTW SKICTh 1
MPUYIHHU TeEKTIB BUPOOIB.

3 eran. Y 50-ti poku Deiirenbaymom Oyna copmynboBaHa iges
3aranpHOro KoHtpoutto skocti (TQM- Total Quality Control). To romoBaux
3aBJ]aHb BiJTHOCSITH NPOTHO30BaHE YCYHEHHS MOTEHITIHHUX
HEBIIIOBIIHOCTEH TIPOAYKIIIT HA CTaii KOHCTPYKTOPCHKOI'O PO3POOIICHHS.
[lepeBipka AKOCTI MPOAYKIii, KOMIUIEKTYIOUHX Ta MaTepialiB, a TaKOX
KEepyBaHHS  BHUPOOHMLTBOM 1  PO3BUTOK  CIyXOW  CepBiCHOrO
00CJIyroByBaHHs, TakoX Oyja po3po0jieHa cucTeMa OOJIiKy BHTpaT Ha
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sKicTh. Y Snonii izess TQM oTpumana po3BUTOK B poOoTax IcikaBu, sSKuii
PO3TISAaB AKICTH SIK 3aBJaHHS MEHEKMEHTY. Y To# e Jac y Himeuunni
®inin Kpocbi po3pobuB mporpamy «0 medekTiB» came Ha HbOMY eTarli
3'IBUIMCS ~ JOKYMEHTaJdbHI CHUCTEMH  SKOCTi, IO BCTaHOBIIOIOTH
BIJITOBIJABHICTD 1 TOBHOBA)KEHHS, a TAKO)K B3a€MOJII0 B 00JIaCTI SIKOCTI
BCHOTO KEpIBHHUIITBA IMIJIPUEMCTBA, a HE TIIBKU (PaxiBIiB CIy’KO SKOCTI.
CucreMn MOTHBAIll CTanu 3MillyBaTucs B Oik JoAChkoro (akropa. Y
KpaiHax €BpOIM CTAIM MNPUIUIATH YBary JOKYMEHTYBAaHHIO CHUCTEM
3a0e3meveHHs] SAKICTIO Ta iX peecTpamis abo cepTudikamis TPEeThOIO
HE3aJIE)KHOI0 CTOPOHOIO.

4 eran. Y 80-i poku MOYaBCs TEpeXiJl BiJl 3arajbHOTO KOHTPOIIIO
SIKOCTI JI0 3arajbHOro MeHemkMeHty skocti (Total Quality Management—
TQM). Came B 1ieli yac 3'sBuaucs MixkHapoaHi cranaaptu cepii 1SO9000.
SAxmo TQC — me KepyBaHHs SIKICTIO 3 METOI0 BHUKOHAHHS BCTaHOBJICHHUX
BUMOT, To0 TQM — me me i kepyBaHHS HIISIMH 1 CAMUMH BHMOTaMHU.
OcHoBHa imes TQM 0a3yeTbcss Ha TIPUHIMAII TIONIMIIEHHS HEMae MEXi,
ocHoBHI ckianoBi TQM (puc. A.1).

TG
BMK

Ciplaning
ILrcasy s ana

J

&

Puc. A.1. OcHogHi ckiagosi TQM

S eran. XapakTepu3yeThCs BCECHJIBHUM BIUIMBOM CYCIJILCTBA Ha
MIAOpUEMCTBA, Iie¢ npuBig g0 mnoseu  crangaprtie  1SO14000, 1o
BCTaHOBITIOIOTh BUMOTH JI0 CUCTEM MEHEKMEHTY 3 TOYKH 30pY 3aXHCTY
HaBKOJIMIITHBOTO CEPEIOBHINA Ta OC3MEKHU MPOTYKIIil.
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NOJATOK B
MOJIEJI OLIHKH BAPTOCTI

Ominka TpymoMicTKocTi Mae OyTH WMOBIpHICHUM TBepKeHHsIM. Lle
O3Hauae, MO UIA Hel iCHye NesKuil PO3MOIiN BIpOTiTHOCTI, SKHH MOXe
OyTH IoyXe LIMPOKHUM, SIKIIO HEBU3HAYEHICTH BUCOKA, 00 TOCHUTh BY3bKHM,
SIKIIIO HEBU3HAYEHICTh HU3bKA.

BuxopucranHs BmacHOTO OCBixy abo JOCBiMy KOJET, OTPUMAHOIO B
CXOXXHX TPOEKTaxX, Ie HAWOIIbII MparMaTUYHUN MiIXiA, SIKUH J03BOJISIE
OTPUMAaTH JOCHTh PEAJiCTUYHI OIIHKH TPYAOMICTKOCTI 1 TepMiHy
peamizamii TPOTPAMHOTO TIPOEKTY, IIBHIKO 1 0€3 BENMKUX BHTpAT.
HepeanicTiuHICTh OLIHOK — OJUH 3 CEPHO3HUX TEMOTHBYIOUHX YHHHUKIB
JUIsl YYACHHMKIB MPOEKTHOI KoMaHIu. HenoomiHka Npu3BOANUTE 0 TOMUJIOK
IUTaHyBaHHS 1 HeeeKTHBHOI B3a€MOJii. ATpeCHBHI TEpMiHH, MOCTiHHHN
THCK, HAaJHOPMOBI, aBpallll CIyXaTb MPUYMHOIO TOTO, IIO BHTPAaTH HA
MPOEKT POCTYTh EKCIIOHEHIIaTbHO 1 HEOOMEXKEHO.

SKIO BIacHMI JOCBIJ aHAJIOTIYHMX MPOCKTIB BIJACYTHIH, a KOJEru-
€KCIIepPTH HEAOCTYITHI, TO HeOOXiTHO BUKOPUCTATH (POPMaIIbHI METOUKH,
I'PYHTOBaHI Ha y3araJlbHEHOMY raixy3eBoMy nocBifi. Cepen HUX HaiOinblre
MOIIMPEHHS OTPUMAIIH JIBA T IXO/IH:

— Functional Point Analyse International Function Point User Group
(FPA IFPUG) — metoa yHKIIIOHATBHUX TOYOK,

—wmetog COCOMO Il (Constructive Cost Model).

PosrnsiHeMo, Sk 31HCHIOETHCS OIIHKA TPYAOMICTKOCTI PO3POOIICHHS
inopMaNiifHIX CHCTEM B IIMX OCHOBHHX MOJIEINAX. IX BHKOPHUCTOBYIOT YCi
npoBiHI GipMu 3 po3pobisieHHs 13 y CBITI A MONEPEIHIX OIIHOK, SK
TPYNOBUTpAT, TakK i OpKeTy mpoekTy. A B cepeamHi 80-X pokiB Oyna
chopmoBana MixnapornHa Acouianist KopucrtyBauiB @DyHKIiOHAIBHUX
Touok (IFPUG).

[cHYIOTB TaKoX i1HII METOM JIJISl BUPIIICHHS [IUX 3a/1a4:

1. Meron ¢ynkuionansHux To4ok Mark Il FPA, mo npuiinstuii B
SIKOCT1 HalLliOHAJBHOTO CTaHAapTy BenukoOpuTaHii, aBTOPOM SIKOTO CTaB
Yapne3 Caiimon (Charles Symon), 6ys aHamoriuHuM, ajie JOTIYHIININAM i
BUKOPUCTAB CydacHy TepMiHonoriio. Lls moxens Ha Biaminy Bim FPA
IFPUG, BuKOpHCTOBYE €AMHE TIOHATTS TpaH3akilii, II0 Mae BXif,
00pOOJICHHS Ta BUXiA.
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2. Meron Feature Points, pospobnenuit Koitmepcom JI:koHCOM
(Capers Jones).
3. iaxix 3D Points, po3pobaenuii B komnanii boiur (Boeing).

Bb.1 KocTpykTHBHA MoJeab BapToCTi

V xiumi 70-x pokiB bappi boemom (Barry Boehm) 6ysa po3pobiiena
MOJIEJTb OIiHIOBaHHS 00'eMiB poOIT MpH po3poO1li iHPopMaIiitHUX crCcTeM,
i oTpumana Ha3By KoHcTpykTuBHa Mmonenb Baptocti (COCOMO). Ha
CBOTOMHI IIi MOIENb OI[HIOBaHHS TPYAOMICTKOCTI  PO3pOOICHHS
MPOrpaMHOro 3a0e3MneueHHsI € HaOIIbII BIIOMOIO cepelt Oe3mivi moAiOHuX
MoJiesieli. BoHa IpyHTYEThCSl Ha aHali3i psoy MPOEKTIB, peani3oBaHUX 3a
3amoBieHHAM MiHictepctBa o6oponu CIIIA. V 3aranmpHHX pucax BOHA 3
OJTHI€T CTOPOHU BU3HAYAE BIIOBITHICTh MK PO3MIPOM CHCTEMH B THCSIAX
YMOBHHX PSIKIB Koay i " KimacoM" MpOEKTy, a 3 IHIIOT — TPYJOMICTKICTb
PO3pOOIEHHS CHCTEMH.

Monens COCOMO yMOBHO po3[Iijisie POSKTH TiIBKU Ha TPU KIIACH:
oOMe>KeHi, HamiB-iHTerpoBaHi, "BOyI0BaHi cucTeMu".

Oobmerceni npoekmu — BITHOCHO HEBEJIMKI PO3POOJICHHS, IO
BUKOHYIOTbCS KOMaHJIaMH, 3HaHOMHUMH 3 MpPUKIAIHOI obnactro. LIi
MPOEKTH BiJPI3HAIOTHCS BIJHOCHO MEHII KOPCTKMMHU BUMoramu 1o 13, mo
PO3pOOIAETHCS.

Hanie-inmezpoeani  TIPOSKTH  XapaKTEPU3YIOThCS  CEPETHIM
PO3MIpOM 1 CKIIAJHICTIO i BUKOHYIOTHCS T'pyIaMH PO3POOHHUKIB 3 Pi3HUM
nocsigom. [Tpu npomy Bumoru 110 [13 € sxkopcTkimumu.

Ilpoexmu «60yooeanux cucmem» BHUKOHYIOTBCS TIPH 3HAYHUX
armapaTHUX, MPOrPaMHUX 1 OpraHizalilHUX OOMEXEHHSAX; € KOPCTKI
00OMEXEHHs 110 crierudikarrii.

Ocnosa COCOMO — mojenb, o 00YUCITIOE BapTiCTh PO3POOICHHS
MPOTPaMHOTO 3a0€3MeUYEeHHS 3aJIe)KHO BiJl OLIIHOK PO3Mipy KOy IpOorpamH i
KOMIUIEKCY «BUTpAaT», fAKI MICTITh CYO'€KTUBHY OLIHKY TOBapy,
yCTaTKyBaHHS, IEPCOHANY Ta MPOEKTHUX XapaKTePUCTHK. € Pi3Hi BapiaHTH
moneni COCOMO, ski BKIIOYAIOTH yCi XapaKTEPUCTHUKH, 3 OLIHKOIO
BapTOCTi Aid, UI0 YHPaBIAIOTh, HA KOXEH KPOK (aHasi3, MPOEKTyBaHHS i
T.7.) B TIPOII€Ci PO3POOIICHHS IPOIPaMHOI0 3a0€3eUeHHS.
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Mogens BBOmWUTh 15 mompaBodHUX (HaKTOPIB, IO HAJIEKATh M0
OJIHIET 3 YOTHPHOX KATETOPIH, SIKi y CBOIO Yepry OTPUMYIOTH OIHKY 3a 6-
0aJbHOIO IIKANOIO:

— ampudymu npodykmy, TaKi, K HOTO0 CKJIaJHICTb 1 BUMOTH 0O
Horo HaaiitHOCTI, po3Mip 0a3M JaHUX, CKIATHICTh apXITEKTypH T0/IaTKa;

— ampudymu cucmemu, TaKi, SK OOMEKECHHS Ha OIEPATHBHY
mam'siTb 1 4Yac BHKOHAHHS, 4Yac KOMIUIALIT (CKJIagaHHS J10/aTKa),
HaJIHICTh BUKOPUCTOBYBAHUX BipTyalbHUX MAIIWH;

— ampuéymu KoOManou po3pooHuKie, Taxi, sSIK 3HAHHS MPUKIATHOL
00J1acTi, aHAIITHYHI 3[I0HOCTI, JOCBiJl pO3POOJICHHS, TOCBI B JaHil MOBI
MPOTpaMyBaHHs;

— ampufymu npoekmy, Taki, SK BHUKOPHCTOBYBaHI 3aco0u
pO3pOOJICHHsI, 3aCTOCYBaHHA METOHIB  PO3POOJEHHS  MPOrPaMHOrO
3a0e3neyeHHs, CUCTEMU KOHTPOJIIO PO3POOIICHHS 10AaTKA.

3 wacoM 1 3pocTaHHAM BHUMOT 10 cuctem, moaens COCOMO
BHSIBHJIACS 3aCTapijiol0 B 3HA4YHiN CBOIM wactuHi. besmocepennpo 3 i€l
MPUYMHU 1 YeprH IHIIMX BaXJIMBUX NpobieM, Oyna po3poOiieHa Mojenb
COCOMO 1I, yuepmie omnyOmikoBana B 1999 pomi. KamniOpyBanas
napamerTpiB pobuiocst 3rigHo 3 161 mpoekToM po3pobieHHA. Y Moxeni
BUKOPHUCTOBYEThCS (POpMylia perpecii 3 mapaMerpamu, 10 BH3HAYAIOTHCS
Ha OCHOBI TTy3eBHX JIAHHUX 1 XapaKTEPHCTUK KOHKPETHOTO MPOCKTY.

BoHa ynocKoHaIOE OpUTriHAJIbHY MOJENbh B HACTYIIHUX OCHOBHHX
HanpsMax:

— BHUKOPHCTOBYE BXIiJHI JaHi, IO JOCTYIHI Ha PaHHIX eTamax
KHUTTEBOTO IMKIYy CUCTEMH Ui OIIHKKM 11 CKIagHOCTI (30Kpema,
BUKOPHUCTaHHS (YHKIIIOHAIEHUX TOYOK);

— CIUpaEeTbcss HA  MiAXOJW, TIPYHTOBaHI Ha  MOBTOPHOMY
BUKOPUCTAHHI, M0 MICTATh IHTErpaimil0 KOMEpIHHUX MPOJYKTIB,
PEIHKHUHIPUHT, TeHepallito J0JaTKiB;

— BUKOPHCTOBYE 00'eKTHO-OpIE€HTOBAHI 1 JIXOJTH, SKI
HMiATPUMYIOTBCS po3noisieHnM [13 mpoMixkHOTO 11apy;

— BpaxoBYE BIUIMB 3piJIOCTI MPOLIECIB PO3POOIICHHS.

— MICTHTh HOBI — IUKJIYHI Ta y3arajlibHeHI — MOJEIi IPOLECiB
pO3po0IeHHS.

I'010BHOIO OCOOIMBICTIO METOAUKH € T€E, IO IJI TOI'O, 1100 OLIHUTH
TPYAOMICTKICTb, HEOOXiZHO 3HATH PO3MIp MPOrPaMHOrO MPOAYKTY B
THCSYax psaakax nodatkoBoro komy (KSLOC). Posmip mporpamHoro
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MPOAYKTY MOXe OyTH, HampuKiIaa, OIliHEeHWH eKclepTaMHu i3
3actocyBaHHsAM MeTtony PERT.

COCOMO wmae Tpu piBHA JeTaiizamii: 0a30BHi, NPOMIDKHUH 1
noknanHuid. Takox mepeadadyeHO TPH PEXMMH BHUKOPUCTAHHS MOJENi B
3aJIe)KHOCTI Bil pO3MipiB KOMaHau Ta mpoekTty (1adm. b.1).

Tabmuus b.1 — Pexxnmu moneri COCOMO

Ha3ssa pexumy Po3wmip Omnuc
IPOEKTY
Bbazoswii Ho 50 | HpiOuuit MIPOEKT PO3pOOIEThCA
KLOC HEBEIUKOI0  KOMAaHAOK,  IIA  sKOi
HeXapaKTepHi HOBOBBEJICHHS, i
CEPEIOBHIIE 3AMHIIAECTHCS CTA0LTPHIM
[pomixxuuit 50-300 BigHOCHO HeBenMKa KOMaH/a 3aiMaeThCs
KLOC MPOEKTOM  CEpelIHBOr0  PO3Mipy, B
mporeci  po3poOKM  HEOoOXigHI  TEBHI
1HHOBaAIIII, CEePEeIOBHIIE
XapaKTepU3yEThCs HE3HAYHOIO
HeCTaOlIbHICTIO
HoxnanHuii bineme 300 | Benmuka komMaH 2 PO3pOOHUKIB TPYIUTHCS
KLOC HajJ BEJIMKUM TPOCKTOM, HEOOXiTHUMN
3HaYHWI OOCSAT IHHOBAIlM, CEepEeOBHUIIEC
CKJIAJA€ThCs 3 0e3iiul eIeMEHTIB, SIKI HE
XapaKTepPU3yIThCS CTAOUTHHICTIO

Hnst ouiHku TpynoBuTpaT Ha 0Oa3oBomy piBHi mMoaeni COCOMO
3aCTOCOBYETBCS HACTYIHA hopMyIta:

T=axP (B.1)

ne a ta b — xoHcTaHTH, fKi 3aNeKaTh BiJl PEKUMY BUKOPHCTaHHS
mozeni (tadi. b.2);

P —posmip npoexty B KLOC.

BignosigHo no wmiei ¢GopMynu TpyZOBUTpATH B3araji HEJIHIHHO
3aJIeKaTh BiJ pO3MIPY MPOEKTY 1 CTPUOKOIIOII0HO 3MIHIOKOTHCS MPH 3MiHi
pexumy (tadn. b.2). Inmma mikaBa ocobmuBicte COCOMO  — 3pocranHs
TPYAOBUTpPAT TPU TMEpPexXoAi OO OibII BHCOKOIO PEXHMY HE O3HAuae€
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O6e3ymoBHOrO 30inmbIneHHs TpuBajocTi (F) BHUKOHaHHS MPOEKTY, IO
009HCITIOETRCS 3a (POpPMYIIOIO:

F=25xTk (B.2)
OCKIIBbKH IIpyu IbOMY 3MIHIOETHCS 3HAUECHHSA KOHCTAHTHA k

Tabmuns bB.2. 3uauends koediuientrie moxeani COCOMO B
3aJIe)KHOCTI BiJl PEKUMY BUKOPHUCTaHHS

Hassa peximy 3H2.1‘I.€HH$[ 3Ha.II.CHHSI 3Ha}q§HHﬂ
KoeilieHTy a koedirieHTy b koedimienty K
BazoBuii 2,4 1,05 0,38
[Tpomixkauit 3,0 1,12 0,35
JloxmagHmii 3,6 1,20 0,32

Ha O6impmr Bucokux piBasix COCOMO posrsHyTi  Qopmynn
YCKJIQIHIOIOTHCA,  BHKOPHCTOBYIOUM  JOJIATKOBI  KoedillieHTH,  II0
JIO3BOJISIIOTH  IMIJIBUIIMTA TOYHICTh OINHOK. TakoX MOJENb JIOMYCKae
KaJiOpyBaHHS Ha OCHOBI XPOHOJOTIYHHMX JAaHUX 338 BHKOHAHUMH
MPOEKTaMHU.

Y wmogeni COCOMO I pospisHsitoTbes ABI CTajii OMiHIOBAHHS
MPOEKTY: TOMEPE/Hs OLlIHKA Ha MOYaTKOBIH (a3i Ta JeTanbHa OIIHKA MiCIs
ONIPAIFOBAaHHS apXiTEKTYpPH.

®opmyna ominku tpyaomictkocti ( PM ) mpoekty B mrox.*mic. mMae
BUTIISA;

PM = AxSIZE® x] [EM, (B.3)

i-1
rae A=2.94, B=0.91;
E=B +0.01><ZS:SFJ- ;
-1
EM, - MHO)KHI/IJKI/I TPYJOMICTKOCTI;

SIZE — po3smip mpoekty B KSLOC;
SFJ' — dakropu mMacirady;
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j=1..5 — inzmekc dakTopy macrirady;

i=1..n — iHIEKC MHOKHHKA TPYIOMICTKOCTI;

N — KiJIBKICTh MHOKHHUKIB TPYJOMICTKOCTI:

N=7 — JJ1 MONEPEIHBOI OIIHKH;

N=17 — I HeTaabHOI OIlIHKH.

dakTopu MacTady.

VY MeToauili BUKOPUCTOBYIOTHCS M'ATh (hakTopiB MacmTaly SF, ski
BU3HAYAIOTHCS HACTYITHUMH XapaKTePUCTHKAMH IPOCKTY:

1. PREC - mpeneneHTHICTh, HasBHICTH JOCBiAy aHAJOTiYHHX
po3pobok (Very Low — nocBig B mponykri 1 mardopmi BigcyTHild; Extra
High — mpoaykr i ruiatdopma MOBHICTIO 3HAHOMI).

2. FLEX — rayukicts mpomecy pospoonenns (Very Low — mporec
cTporo aerepminoBanuii; Extra High — Bu3HaueHi TiUTbKH CHIBHI 1iJT1).

3. RESL - apxitektypa i mo3Bin pusukiB (Very Low — pusuku
HeBiZoMi/He mpoaHaii3oBani; Extra High — pucku no3soneni Ha 100%).

4. TEAM — cmpanpoBanicte xkomanmu (Very Low — dopmanbHi
B3aemonii; Extra High — moBra noBipa, B3aeMO3aMiHIOBaHICTH 1
B3a€EMOJIONIOMOTA).

5. PMAT - spimicte niporiecis (Very Low — CMM Level 1; Extra
High — CMM Level 5).

3navyeHHs (QakropiB MacmTaly, 3aJeKXHO BiJ OIIHKK iX piBHS,
npuBeneHi y Tabmumi b.3.

Tabnuns b.3. 3HauenHs QakTopiB MaciiTaly, 3aJIeXKHO BiJ OIIHKH
HOTro piBHSA

dakTopu Ouinka piBHSI YHHHHKA
macmtady | Very | Low | Nominal High Very | Extra
Low High | High
PREC 6.20 | 4.96 3.72 2.48 1.24 0.00
FLEX 5.07 | 4.05 3.04 2.03 1.01 0.00
RESL 7.07 | 5.65 4.24 2.83 1.41 0.00
TEAM 548 | 4.38 3.29 2.19 1.10 0.00
PMAT 780 | 6.24 4.68 3.12 1.56 0.00
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MHOKHUKH TPYAOMiCTKOCTI.

PosrnssHeMo  BUNAIOK Ui TIONEPEAHBOTO  OLIHIOBAHHS
TPYAOMICTKOCTI MPOTPaMHOr0 MpoekTy. HeoOXiqHO OLiHUTH AJSL MPOEKTY
piBEHb 32 7 MHO)KHUKaMH TpyIOoMicTKocTi M:

1. PERS — ksamidikariss nepconany (Extra Low — anamituku i
MPOTrpaMiCTH MalOTh HIDKYY KBajidikallito, TNMHHICTG Oinbie 45%; Extra
High — aHamiTUK¥M 1 IPOrpaMicTH MarOTh BUILY KBami(iKallito, IUIMHHICTh
meHie 4%).

2. RCPX — cknamuicte 1 HamidHicTh mponykry (Extra Low —
MPOJAYKT TIPOCTHH, CHEI[laJIbHUX BUMOT MO0 HaaidHOCTI Hemae, bBJl
MaJieHbKa, JOKYMEHTalito He motpidHo; Extra High — mpomykr myxe
CKJIaIHUH, BUMOTH TI0 HaiHOCTI »OpcTKi, b/ HamBenmka, JOKyMeHTaIlit0
MOTPiOHO B TIOBHOMY 00'eMi).

3. RUSE — po3poOka st moBTOpHOro BHKOpHcTaHHs (LOW — He
BumaraeTbes; Extra High — morpiOHO miepeBUKOpPHCTaHHS B IHIIHX
MIPOJYKTaX).

4. PDIF — ckmagnicth Tuiatgopmu po3pobnenns (Extra Low —
cnerianbHi OOMEXEHHS 10 TaM'ATi 1 IIBHAKOMAIl BiJICYTHI, mwiaTgopma
crabinpHa; Extra High — »xopctki oOMexeHHs Mo mam'sTi 1 MIBHAKOI,
iatgopma HecTabiIbHA).

5. PREX — nocBig nepconany (Extra Low — HoOBe 3actocyBaHHS,
iHctpymentu 1 maarpopma; Extra High — momarok, iHcTpymeHTH i
iatdopma g00pe BigoMi).

6. FCIL — ycrarkyBanns (Extra Low — iHCTpyMEHTH mpoOCTi,
KOMyHIKaIlii yckiaaueni; Extra High — inrerpoBani 3aco0u miaTpuMKn
YKUTTEBOTO IHKITY, IHTEPAaKTUBHI MyJIbTHME ia KOMYHIKaIlii).

7. SCED - ctuckyBanns posknagy (Very Low — 75% Bix
HOMiHabHOI TpHBasocti; Very High — 160% Bix HOMiHaIBbHOT TPHBAJIOCTI).

BrmiMB MHOXHHUKIB —TPYAOMICTKOCTI 3alie)KHO Bl iX piBHA
BU3HAYAETHCS X YMCIIOBHMHM 3HAYEHHSIMH, SIKI MPEJCTaBIeHI B MaTpHII,
npuBeaeHil Hwkde (Tabdn. b.4).

3 miei Tabnuui, 30Kpema, ciigye, SKIIO B HAIIOMY HPOEKTI HHU3bKa
KBaJTiiKkallisi aHANITHKIB, TO HOro TPyJOMICTKICTh 3pocTe nmpuOIn3HO B 4
pa3u B TIOPIBHSHHI 3 IPOEKTOM, B SKOMY O€pyTh y4acTh aHATITUKU €KCTpa-
KJiacy.
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Tabnmuns b.4. 3HaueHHS MHOXXHUKIB TPYIOMICTKOCTI, 3aJIe)KHO Bif
OIIIHKH X piBHS

Ouinka piBHSI MHOKHHKA TPYJIOMiCTKOCTI

Extra | Very | Low Nominal | High | Very | Extra

Low Low High | High
PERS | 2.12 1.62 1.26 1.00 0.83 0.63 0.5
RCPX | 0.49 0.60 0.83 1.00 1.33 1.91 2.72
RUSE | n/a n/a 0.95 1.00 1.07 1.15 1.24
PDIF | n/a n/a 0.87 1.00 1.29 1.81 2.61
PREX | 1.59 1.33 1.22 1.00 0.87 0.74 0.62
FCIL |1.43 1.30 1.10 1.00 0.87 0.73 0.62
SCED | n/a 1.43 1.14 1.00 1.00 1.00 n/a

Ha npuknan s mpoekty Oynu oOpani haktopu MacmTady:
- PREC «Very High» (ouinka 1,24);

- FLEX «Very Lowy (ominka 5,07);

- RESL «High» (ominka 2,83);

- TEAM «Highy» (ominka 2,19);

- PMAT «Low» (ominka 6,24);

- SIZE =10KLOC;

- EAF=1.

Toni po3paxyemo 3rigno 3 (b.4):

5
E =B+0.01x ) SF, =1.0857.

j=l

Po3paxoByemo monepeaHio OIiHKY TPYAOMICTKOCTI MPOEKTY:

PM=2,94 x 10 ***" = 35,8 nroauno-micsis.

3 BHUKOPHCTaHHAM MHOXHHKIB TpyaomictkocTi (Tabdn. B.5)
TPYAOMICTKICTh PO3pPaxy€eThCsl HACTYITHUM YHHOM:

PM =35,8x191x181x0,5=619 moauro-MicsmiB.
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Tabmuns b.5. llpuknan 3Ha4eHh MHOKHUKIB TPYAOMICTKOCTI

MHOXHHUK Orinka piBHSI MHOXKHHAKA TPYAOMICTKOCTI
TPYAOMICTKOCTI
PERS Extra High 0.5
RCPX Very High 1.91
RUSE Nominal 1.00
PDIF Very High 1.81
PREX Nominal 1.00
FCIL Nominal 1.00
SCED Nominal 1.00

Takum  ymHOM, (QopMyna 3  BHKOPHCTaHHSM  MHOXKHHUKIB
TPYAOMICTKOCTI HaJa€ pe3yibTaT, SIKUi Maike y 2 pa3u BiIPi3HIETHCS Bij
MOTIEPETHBOT OIIHKH.

Ouinka 6araTOKOMIOHEHTHOT0 MPOAYKTY

Hnst Toro, mo0 aneKkBaTHO CIUIAHYBAaTH NPOEKT 1 OLIHUTH HOTO
TPYAOMICTKICTb, HEOOXiHO BHKOHATH IOMEPEJHE  IMPOCKTYBAHHS
MPOTPaMHOT0 TIPOAYKTY. B pe3ysnbrari AeKOMITO3UIIT MU OTPUMYEMO JESKY
KiIbKicTh KoMIOHEHTIB (N), siKi CKJIaIat0Th IPOrPaMHHIA TPOAYKT.

Crizx po3yMiTH, 110 CyMapHa TPYAOMICTKICTh MPOEKTY HE JOPiBHIOE
MPOCTiH CyMi TPyIOMICTKOCTEH po3pOoOIEeHHS KOXKHOTO 3 KOMIIOHEHTIB:

N
PM =Y PM,,
k=1

ne PMy — tpynomictkicts K-oro kommonenty, k=1,..N.

Ilpocta cyma He BpaxoBye B3a€MO3B'S3KM KOMIIOHEHTIB 1
TPYAOBUTPATH HA iX IHTETpAILiIO.

Metonuka COCOMO Il Bu3Hayae HacTyNmHY TOCHIJOBHICTb
00YHCIIEHHS TPYIOMICTKOCTI MPOEKTY IpH 0araTOKOMIIOHEHTHIH po3pooii.

1. CymapHuii po3Mip NpPOAYKTY PO3PaxOBYETHCS, SIK CyMa po3MipiB
HOT0 KOMITOHEHTIB:

N
SIZE* = > SIZE,
k=1

ne SIZE, po3mip k-oro kommoneHTy;

N — KiJIbKiCTb KOMIIOHEHT IIPOEKTY.
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2. bazoBa TPyIOMICTKICTh IPOCKTY PO3PAXOBYETHCS IO (GOPMYIIL:
PM® = Ax (SIZEA)E x SCED ,

ne A — po3mip k-oro KOMITOHEHTY;
A=2.94, B=0.91;

5
E= B+0.01><ZSFJ- ;
-1
SCED — MOXITHBICTh CTHCKYBaHHS PO3KIALY.
3. lotiMm po3paxoByeTbcsi 0azoBa  TPYNOMICTKICTh  KOXKHOTO
KOMITOHEHTA:

SIZE,

PM® = PM B x>k,
SIZE

4. Ha HacTymHOMY KpOIIi pO3PaxOBYETHCS OIliIHKA TPYIOMICTKOCTI
KOMITOHEHTIB 3 ypaxyBaHHSIM YCiX MHOXXHHKIB TPYJOMICTKOCTi, OKpiM
MHOxHHKa SCED:

6
PM, =PM{ <[ [EM, , (.5)

i=1

ne EM, — muoxuuku tpynomicrrocti (PERS, RCPX, RUSE, PDIF,

PREX, FCIL, SCED).
5. L, HapemTi, miACYMKOBa TPYIOMICTKICTh IPOEKTY BHU3HAYATHCS 32
dhopmyroro:

PM =) PM, . (5.6)

Ouinka TpUBaJOCTI NPOEKTY

Tpusanicte npoekty B Metoaumi COCOMO Il po3paxoByerbest 3a
dhopmyroro:
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D-+0.2x0.01x i SF; SCED
N ——

Tyey =Cx(PM ) = 100 (B.7)

ev

ne C=3,67D=028;

PMys — TpyaoMicTKicTh poeKTy 6e3 ypaxyBanHsi MHOxkHHKa SCED,
I110 BU3HAYa€ CTUCKYBAHHS PO3KIAIY.

s TporpaMHHUX IPOEKTIB, 3alHATHX PO3POOKOI0 KOMEPITIHHUX
nonatkis, meron COCOMO 3a3Buyaii MpU3BOAMTH JI0 3aBHINCHUX 3HAUCHB
omiaku Butpar. Tomy wmeroq COCOMO 3acToCOBYeTBCS TUTBKH IO
PO3POOKH TEXHIYHOTO MTPOTPAMHOTO 3a0€3MEYCHHSI.

Ile obcraBuHa mOB'sI3aHa 3 TUM, IO BigHomeHHs DSI 1o moauHO-
MiCALIAX, peai3oBaHe B OLiHOYHOMY piBHsaHHI Metogxy COCOMO,
BIJIMOBiTa€ TMPOMYKTHUBHOCTI TPH PO3poOIi TEXHIYHOTO MPOTPAMHOTO
3a0e3rneyeHHs. Y BiJHOIIEHHI KOMEPUiHHOI pO3pOOKH IMPOTPaMHOTO
3a0e3MeueHHs] MOKJIaJaloThCs OLIBII BHCOKI 3Ha4deHHs mokasnuka DSI /
JTFOIUHO-MICSALb.

B.2 MeTtonoJiorisi pyHKIiOHATLHUX TOYOK JIJIsl OIIHIOBAHHS BAapTOCTIi

PO3po0JeHHS TPOrPaMHOro 3ale3ne4eHHs

HamneBHo, HalOUIBII BAATO 3aMiHOKO KUTBKOCTI PAIKIB KOIYy JUIS
BUMIPIOBaHHSl TPOXYKTHBHOCTI cTanmu (YyHKIiOHATbHI TO4kM (function
points), Bmepiie 3amponoHOBaHi cmiBpoOiTHHKOM IBM  Ananom
Anpopextom (Allan Albrecht) B 1979 p. HaiiBaxximBimma ix mepepara
MOJISITA€ B TOMY, IO OCKUIBKM 3acCTOCYBaHHA (YHKLIOHAIbHUX TOYOK
3aCHOBaHE Ha BUBYEHHI BUMOT, TO OI[IHKa HEOOXIJIHUX TPYAOBUTPAT MOXKE
OyTH BHKOHaHAa Ha CaMUX PaHHIX CTaaisxX POOOTH HaJ MPOEKTOM 1 Jaii
Oy/ie yTOYHIOBATHUCS 3 PO3BUTKOM IIPOEKTY.

IloctynoBo Mmeron (YHKUIOHANBHUX TOYOK MEPETBOPHUBCA Ha
IHAyCTpiabHUN CTaHJapT, i B 1986 p. mist oro MiATPUMKH Ta PO3BUTKY
Oyna crtBopeHa HekomepiiiiHa opranizamis IFPUG. 3aBmanHs meromy
MOJISITA€ B TOMY, 100 pO30MTH cUCTeMy Ha JpiOHI YaCTHHH ISl KpaIoro
PO3YMIHHS Ta aHaNi3y, [0 3a0e3neuye OUIbII CTPYKTYPOBaHUM MiAXiM JUIst
BHPIIIECHHS TPOOIEMH.
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MerTon, Tpyu3HAYeHUH JUTA OI[iHKH TPYAOMICTKOCTI MIPOEKTY, SIKUH Ha
OCHOBI JIOT19HOI MOJIENI OI[IHIOE OOCST MPOrPaMHOTO MPOAYKTY KIIBKICTIO
¢yHKLIOHATY, IO MNOTpeOye 3aMOBHUK Ta IIOCTAaBISIE PO3POOHUKOM.
Be3cymHIBHOIO MepeBaror MeToy € Te, 0 BUMIPIOBaHHS HE 3aJIeKaTh BiJl
TEXHOJOTI4HOI TuTaThopMu, Ha SKid Oyae po3poONsITHCS TMPOIYKT, 1 BiH
3a0e3rnedye OAHAKOBHM MIAX1]] IO OI[iHKK BCiX MPOEKTIB B KOMIIaHii.

[lpu anamizi mMetomoM (YHKIIOHATBHMX TOYOK Tpeba BUKOHATH
HACTYITHY TIOCTIiTOBHICTh KPOKIB:

1. Bu3HAYUTH TUN OIIHKA TPYAOMICTKOCTI TIPOEKTY.

2. BusHaunTH 00JIACTI OIIHKY Ta MEX MPOIYKTY.

3. PospaxyBatu (QyHKI[IOHATBHI TOUKH, MTOB'SI3aHI 3 TaHUMHU.

4. PozpaxyBaTu PpyHKIIOHATBHI TOYOK, MTOB'SI3aHI 3 TPAH3AKIIISIM.

5. BuzHauuTH cyMapHy KiJIbKiCTh HE BUPIBHSHUX (YHKIIOHATBHUX
toyok (UFP).

6. BusHaunTu 3Ha4YeHHs (hakTopy BUpiBHIOBaHHS (FAV).

7. PozpaxyBatu KiNBKICTb BUPIBHSHUX (YHKI[IOHATHHUX TOYOK
(AFP).

[lepmuit kpok monsrae y BU3HAYEHHI 00’ €KTy OIiHIOBaHHSA. MeTof
nepeoadae OIiHIOBaHHS TPHOX 00’ €KTIB :

—  «IPOEKT PO3POOKM», JUIS SIKOTO OILIHIOETHCS KUIBbKICTh (DYHKIIIH,
IO TIOCTABJISFOTHCSI KOPUCTYBayaM B TIEPIIOMY Pellizi POJYKTY.

— «IPOEKT PO3BUTKY», JUIS SKOTO OIIHIOETHCS B (DYHKIIIOHATBHUX
TOYKax 00’€M JIOOMpAIfOBAHHS: JIOJaBaHHs, 3MIHIOBaHHS Ta BHJAJICHHS
(dhyHKITIOHATY.

— «IOPOAYKT», IUISl SIKOTO OIIHIOETBCS OOCST BXKE ICHYHOUOro Ta
PO3TOPHYTOTO MPOJYKTY.

Jpyruii Kpok — Ile BH3HA4YCHHs OOJacTi OI[IHIOBaHHS Ta MEX
MPOAYKTY.

B 3anexHocTi Bifg Ty 00JacTh OLIHIOBAHHS MOXE MICTHTH:

— Bcl QyHKIIII, 10 PO3POOIISIOTHCS (TS IIPOEKTY PO3POOKH);

— BCi JI0/1aHi, 3MiHEeH] 1 BUIaIeHi QYHKIIT (U151 TPOSKTIB PO3BUTKY);

— Tinbku (QyHKIIi, SKi pealbHO BHUKOPUCTOBYIOThCS, abo BCi
¢dyHKIT (IpY OIIHI MPOAYKTY Ta/ab0 MPOJYKTiB).

Ha npyromy kpoui Tako BU3HA4alOTh MEXi MPOAYKTY:

— WIO € «30BHIIIHIM» BiIHOCHO OLIIHIOBAHOT'O NPOIYKTY?
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— JIe pO3TAaIIOBYETHCSA «MeEXa CHCTEeMH», depe3 SKy MHpPOXOIITh
omeparii, IO TMepeaanThcs ad0 MPUUMAIOTHCS CHCTEMOIO, 3 TOYKU 30py
KopucTyBada’?

— SKi JaHi MITPUMYOTHCS JTOJATKOM, a SKi € 30BHIIIHIMH IS
JOJIATKy?

Jlo JOTiYHUX AaHUX CUCTEMH BiIHOCSTHCS:

1. Buyrpimmni moriuni ¢aitmu (Internal logical files — ILFs) —
BHIUTSIFOTHCSI KOPUCTYBAa4eM JIOTIYHO TIOB'A3aHI TPyMu AaHUX ab0 OJOKH
Kepyrodoi iHdopMarlii, sSiki mATPUMYIOTECSI BCEpEANHI MPOIYKTY.

2. 3osuimHi inTepdeiicui daiinu (External interface files — EIFs) —
BHIUTSIFOTHCSI KOPHCTYBA4eM Y JIOTIYHO ITOB'SI3aHI TPYITM TaHWUX 200 OJIOKU
Kepyrouoi iH(dopMallii, Ha sAKi TOCHIAETBCA MPOAYKT, ajle sKi
MiATPUMYIOTHCS 1032 MPOAYKTOM.

[Ipuxmamom noriuanx nmaHux (iHGOpMamiHHUX O00'€KTIB) MOXKYThH
CITy’KUTH: KJIIEHT, PaXyHOK, TApUPHUH IIJIaH, TTOCITyTa.

Tpertiit Kpok — migpaxyHOK (YHKIIOHAJBHUX TOYOK, TMOB'I3aHUX 3
nanuMu. CroyaTKy BH3HAYA€THCS CKIAIHICTh JAHWX 32 HACTYITHHMH
MOKa3HUKaMU:

1. DET (Data Element Type) — HemoBTOpIOBaHE YHIKajibHE IOJIE
naHux, Hampuknan, Im's Kmienta — 1 DET; Anpeca Kiienrta (iHnekc,
KpaiHa, 00JIacTh, paiioH, MICTO, BYJIHIA, OYJIMHOK, KOpPITyC, KBapTupa) — 9
DET's.

2. RET (Record Element Type) — sioriuna rpyna JaHuX, HAPUKIIA],
azpeca, macropT, Te’aeOHHUI HOMeED.

OriHKa KUTbKOCTI He BUPIBHAHUX (DYHKIIIOHAJTBHUX TOYOK, 3aJI€KUTh
BiJI CKJIAJTHOCTI JIAHUX, SIKa BU3HAYAETHCS HA MIJCTaBI MATPUIl CKIIAJIHOCTI
(Tabmums B.6).

Tabmuis b.6. Matpuiist CKiiaiHOCTI JaHUX

KimpKicTh 1-19 DET 20-50 DET 50+ DET
DET
KinpkicTs
RET
1RET Low Low Average
2-5 RET Low Average High
6+ RET Average High High
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Ominka AaHUX B HE BUPIBHSHUX (yHKIioHANHHX Toukax (UFP)
MiPaxOBY€ETHCA MO-PI3HOMY 711 BHYTPImIHIX Joriyanx Qaitnis (ILFS) 1 ams
30BHIIIHIX iHTepdeiicnux ¢aitnis (EIFS) (Tabmuus B.7) 3anmexHo Bin ix
CKJIaJIHOCTI.

Tabmuns b.7. Ouinka MaHNX B HE BHPIBHAHUX (PYHKIIOHATBHUX
toukax (UFP) mns BHyTpimHix noriunux ¢aitnis (ILFS) i 30BHimIHIX
inTepdeiicaux daiiis (EIFS)

CKJIagHICTh TaHUX

Kinexictes UFP (ILF)

Kinexicte UFP (EIF)

Low

7

5

Average

10

7

High

15

10

Jua imroctpariii po3risHEMO NPUKIAA OIIHKK B HE BHPIBHSHUX
byHKIIOHATBHUX ToYKax 00'ekta nanux «Kmienr» (Puc. b.1).

Kuient

1. TIIB (3 DET) 4. Per. nara (1 DET)

2. ITacnopr (4 DET) 3. Anpeca (9 DET)

7 UPF (s ILF)

y

4 RET & 17 DET Low complexity

5 UPF (mnis EIF)

Puc.B.1. [Ipuknan oniHKY B HE BUPIBHSIHUX (DYHKIIIOHATBHUX TOYKAX
o0'exta nanux «Kimienr»

O06'ext «KiieHT» MICTUTh YOTHPH JIOTIYHUX TPYMU JIAHHUX, SKI B
CYKYITHOCTI CKJIQJIAIOThCs 3 15 HEMOBTOPIOBAHHUX YHIKAIBHUX ITOJIIB JJAHHX.
3rigno matpuni (Tabmuns b.6), HaM BapTO OLIHUTH CKJIAAHICTH LBOTO
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o0'ekta maHmx, sk «Lowy. Temep, SKIIO OIiHIOBaHUH 00'€KT BiTHOCHUTHCS
JI0 BHYTPINIHIX JIOTiYHUX (aiimiB, TO 3rigHo Tabmumi b.7 fioro ckimamHicTh
Oyzne — 7 He BupiBHAHMX QyHKIioHATEHUX TouoK (UPF). Skmio x 00'ekT €
30BHIIIHIM iHTepdeiicHnM aiinom, To fioro cknaaHicts ckiage 5 UPF.

[ligpaxyHOK (yHKIIOHAIBHUX TOYOK, IMOB'I3aHUX 3 TPAH3AKIIIMU —
11 YeTBEPTHI KPOK aHaIi3y 32 METOOM (DYHKI[IOHATHHUX TOYOK.

TpaH3akiiss — 11 eIeMEHTApHUN HETOJUIBHUN 3aMKHYTHH TPOIIEC,
IO TIPEJICTABIIE 3HAUCHHS JJII KOPUCTyBada 1 MEPEeBOAUTH MPOAYKT 3
OJTHOTO CTaHy B 1HIIHH.

VY MeTozi po3pi3HsoTh Taki THnu Tpan3akiiii (Taobmuis b.8):

—30BHIIHI BXimHi Tpan3akuii El (external inputs) — ememenTapha
ormepailis 3 00poOKku gaHux abo Kepyrdoi iHdopMmallii, 1110 HAIXOIUTh JI0
CUCTEMH 30BHi.

—30BHIIIHI BuxiaHi Tpan3akiii EO (external outputs) — enemenTapna
oreparlis 3 TeHepailii JaHuX a00 Kepyrodoi iH(opmallii, 1110 BUXOIAThH 3a
Mexi cucremu. I[lpuryckae mneBHy JOTiKy oOpoOku abo 0OYHCICHBb
inopMmarii 3 ogHoro abo oOinmpmre ILF.

—3oBHimHi 3anutd EQ (external inquiries) — enemenTtapna omnepartis,
sSKa y BIANOBIA, Ha 30BHINIHIA 3aMUT BUTATYE JdaHI abo0 Kepyrody
iHpopmariro 3 ILF a6o EIF.

VY Tabnumi b.8 HaBeneHi OCHOBHI MiX THITaMU TPaH3aKITiH.

Tabmuns B.8. OcCHOBHI BIJIMIHHOCTI MIX THIAMH TpPaH3aKI[iH.
Jlerenpa: O — ocHoBHa; | — mogatkoBa; NA — He 3aCTOCOBHA.

OyHKITIA Tun Tpan3axiiii
El EO EQ
3MiHIO€ TIOBE/IIHKY CUCTEMHU 0 i NA
[inTpumka omHOro 200 OinbmIe ILF O pil| NA
[IpencraBienns iHhopmalii KOpUcTyBaueBi A O O

OmiHKa CKJIaJHOCTI TpaH3akKIlii TIPYHTYETbCS Ha HACTYNMHUX 1l
XapaKTepUCTUKAX:

1. FTR (File Type Referenced) — no3Bosnsie migpaxyBaTH KUIBKICTb
pizHux QaitniB (indopmaniiinux o6'ektiB) tuny ILF i/a6o EIF, mo
MOJIUGIKYIOTBCS 200 3YUTYIOTHCS B TPAH3aKIIil.
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2. DET (Data Element Type) — KiJBKiCTh HEMOBTOPIOBAHUX
yHIKanpHUX moniB januX. [Ipuknamau. El: mone BBenenHs, kHomka. EO:
MoJIe JaHWX 3BiTy, MOBIAOMJICHHS Ipo mommiky. EQ: mone BBemeHHs mms

MOIIYKY, TIOJIC BUBEJICHHS PE3YJIbTATY TMOIIYKY.
Jia  OUiHIOBaHHS CKJIAIHOCTI TpPaH3aKIi CIy)XaTb MaTpHUIll B
Tabmuax 5.9 ta B.10.

Tabmumss b.9. Marpumsg  CKIIagHOCTI  30BHINIHIX — BXITHHX
tpanzakuiii (El)
El 1-4 DET 5-15 DET 16+ DET
0-1FTR Low Low Average
2FTR Low Average High
3+ FTR Average High High

Tabmuust  b.10. Matpuids  CKJIATHOCTI  30BHIIIHIX — BUXIJTHUX
TpaH3akiii i 3oBHimHiIX 3anmuTiB (EO & EQ)
EO & EQ 1-5 DET 6-19 DET 20+ DET
0-1FTR Low Low Average
2-3FTR Low Average High
4+ FTR Average High High

Omninka Tpanzakuii B UFP Moxxe OyTm oTpuMmana 3 Marpwuii
(tabmuus B.11)

Tabmuns  b.11. CkiaaHicTh TpaH3aKIiii B HE BHPIBHAHUX
dbynkiionanpHux Toukax (UFP)
CknanHictb Kinekicts UFP (El & EQ) Kinekicts UFP (EO)
TpaH3aKIin
Low 3 4
Average 4 5
High 6 7

3arameHuil  00car mpomykty B UFP  Bu3HAUaeThCs MUISIXOM
miJICyMOBYBaHHs 10 BciX iHpopmamiiiaum ob'ektam  (ILF, EIF) i
eneMeHTapHUM ornepaiism (Tpansakuiii El, EO, EQ):
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UFP = > UFR + Y UFR + Y UFR +> UFR+> UFR. (B.8)
ILF EIF El EO EQ

KpiMm ¢yHKIIIOHaTBPHIX BUMOT Ha MPOAYKT HAKIAZAIOTHCA
3arajlbHOCHCTEMHI BHMOTH, MIO OOMEXYIOTh pO3pOOHHKIB Yy BHOOpi
pIIIeHHA 1 30UTBIITYIOTH CKIIAAHICTE po3poOKu. [ o0miky miei ckiragHOoCTi
3acTocoBy€eThCs (hakTop BupiBHIOBaHHS (VAF).

Po3paxyHok 3HaueHHs (akTopa BHUPIBHIOBaHHS 3MIHCHIOETHCS 3a
(hopmyIoro

VAF = (TDI * 0.01) + 0.65.

Po3paxyHok cymapHoro edekry 14 cucreMHux xapakrepuctuk (total
degree of influence, TDI) 31iiCHIOETHCS TPOCTHM ITiICYMOBYBAHHSIM:

TDI = X DI, (B.9)

ne DI (degree of influence) — crymiup BmMBY cHCTEMHOT
XapaKTEepPUCTUKH, Ta OIIHIOIOTHCS 3a MmiKaioro Big 0 1o 5.

3navyenns ¢aktopa VAF 3anexuts Big 14 mapamerpiB DI, sxi
BU3HAYAIOTh CUCTEMHI XapaKTEPUCTHKHU TPOIYKTY:

1.  OOwmin nanumu (0 — MPOIYKT sIBJIsi€ COOOI0 aBTOHOMHE JIO/IaTOK;
5 — T[poayKT OOMIHIOETBCA JAHUMH TI0 OUTBIN, HDK OJHOMY
TEJIEKOMYHIKAI[iHHOMY ITPOTOKOIY).

2. Posnoainena o6pooOka ganux (0 — NPOAYKT HE TEpEMIIIy€e JaHi;
5 — posnopinieHa 00poOKa JaHUX BUKOHYETHCS JICKIJIbKOMa KOMIIOHEHTaMHU
CHUCTEMHU).

3. TponykrusHicTh (0 — BUMOTH KOpUCTyBaya 3 MPOAYKTHBHOCTI
HE BCTaHOBJICHI; 5 — Yac BIATYKY CHIILHO OOMEXEHa KPUTHYHO JUIS BCiX
Oi3Hec-omepalliii, I 3aJ0BOJICHHS BUMOTaM HEOOXiJHI crelianbHi
MPOEKTHI PILLIEHHs Ta IHCTPYMEHTH aHai3Yy.

4.  OOMexeHHs 1o anapaTHux pecypcie (0 — Hemae 0OMEKEHb; 5 —
MPOAYKT IIJIKOM NOBHHEH (PYHKIIOHYBaTH Ha IEBHOMY Mpolecopi i He
MO3Ke OyTH PO3MOAITICHUI).

5. Tpanzakiiiina HaBaHTaxxeHHs (0 — TpaH3akiii He OaraTo, 0e3
MiKiB; 5 — KUIBKICTh TpaH3aKI[iii BeNMKa 1 HEepiBHOMIpHA, MOTPiOHI
crelianbHi pillleHHs Ta IHCTPYMEHTH).
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6. IHTeHcuBHICTh B3aemomii 3 kopuctyBadeM (0 — Bci TpaH3akIilii
00poOIIAIOTEC B TAKeTHOMY pexumi; 5 — Oumpme 30% TpaH3akmin —
IHTEpaKTHBHI).

7. Epronomika (eeKTUBHICTh pOOOTH KiHLEBUX KOpucTyBauiB) (0
— HEMAae€ CHeIlialbHUX BUMOT; 5 — BHMOTH MOI0 €(EeKTUBHOCTI IyXKe
JKOPCTKi).

8. IurencusHicTh 3MiHM manux (ILF) xopuctyBawamu (0 — He
BHMArarThCs; 5 — 3MiHH IHTEHCHBHI, )KOPCTKI BUMOTH TI0 BiTHOBJICHHIO).

9. Ckuamnicte 00poOku (0 — 0OpoOka MiHIMalIbHA; 5 — BHMOIH
Oe3rmeku, JIoTivHa 1 MaTeMaTHYHAa CKIIaHICTh, 0araTONOTOYHICTh).

10. IToBtopHe BuKOpHucTaHHs (0 — HE BUMAraerbcs; 5 — MPOIYKT
PO3pOOIAETHCS AK CTAHAAPTHUNA OaraTopa3oBHil KOMIIOHEHT).

11. 3pyunicts iHcTamsanii (0 — Hemae BUMOT; 5 — YCTaHOBKa i
oHoBJIeHH 13 mpoBOAUTHCS aBTOMATHYHO).

12. 3pyunicts agmiHicTpyBanas (0 — He BUMaraerbcs; 5 — cucrema
ABTOMATHYHO CaMOBITHOBITFOETHCH).

13. Topryemicts (0 — mpomykT mae TuUTbKM | IHCTaNAIiIO Ha
€IMHOMY TIPOIIECOPi; 5 — CUCTEMa € PO3MOAUIEHOIO 1 IPUITYCKAE YCTAHOBKY
Ha pi3Hi «3amizo» i OC).

14. Tayukicts (0 — HE BUMaraeTbcs; 5 — THy4YKa cUCTEMa 3aIluTiB 1
moOyioBa JIOBUIBHUX 3BITIB, MOJICNIb JTAHUX 3MIHIOETHCS KOPHCTYyBaueM B
IHTEpaKTUBHOMY PEXUMI).

Hanpukman, skmo, koxkeH 3 14 CHCTEMHHX MapaMeTpiB OTpUMaB
ominky 3, To ix cymapuuii edekr cknage TDI =3 * 14 = 42. V npomy
BUIAJKy 3Ha4YeHHs (akTopa BupiBHIOBaHHs Oyne: VAF = (42 * 0.01) +
+0.65 =1.07

[Nopankia omiHka B BUPIBHAHUX (QYHKIIOHATBHUX TOYKAX 3aJI€KHUThH
Bil TUmy OuiHKA. IloyaTkoBa  OI[iHKA  KIJBKOCTI  BUPIBHSIHHUX
(YHKLIOHAJIBHUX TOYOK Il TPOTPaMHOrO J0JaTKa BH3HAYAETHCSA 32
HACTYITHOIO (POPMYIIOFO:

AFP = UFP * VAF, (B.10)

ne UFP — 3arampHuit 0o0cAr TPOAYKTY B HE BHPIBHIHHUX
¢ynkuionanpHux Toukax (b.4).

Bona BpaxoBye TinbKH HOBY (DYHKL[IOHAJIBHICTb, SIKA PEaIi3yeEThCS B
MIPOJTYKTI.
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«IIpoexm pospobrxu» npomykry ouiHooerscss B DFP (development
functional point) 3a hopmyioro:

DFP = (UFP + CFP) * VAF, (B.11)

ne CFP (conversion functional point) — ¢yHKmioHaNBHI TOYKH,
migpaxoBaHi i TOJATKOBOI (PYHKIIOHANBHOCTI, sika OyJe MOTpiOHA mpH
pO3TropTaHHi MPOAYKTY, HAPUKIIA, MIrparlii TaHuX.

«IIpoexm doonpayiosants i 600CKOHANEHHSA NPOOYKIMY» OIIHIOEThCS
B EFP (enhancement functional point) 3a ¢popmyioro:

EFP = (ADD + CHG,+ CFP) * VAF, + (DEL * VAFg), (5.12)

ne ADD — ¢yHKITiOHAIBHI TOYKH JUIS JOJaHOI ()YHKIIIOHAIBHOCTI,

CHGA — pyHKIioHambHI TOYKH IS 3MiHEHUX (YHKIIIHA, pO3paxoBaHi
micis Moawdikarii;

VAF, — BennumnHa (akTopa BHUPIBHIOBAHHS PO3PaXOBAHOTO MiCIS
3aBEPILCHHS POEKTY;

DEL- o6csr Buity4eHo1 PyHKIIIOHATEHOCTI;

VAFg — BennumnHa QaxkTopa BHUPIBHIOBAHHS PO3PaXxOBAaHOTO JIO
MOYaTKy MPOEKTY.

CyMapHu# BIUTUB NPOLIEAYpH BUPiBHIOBaHHS JICXKHUTh B MeXax +35%
BiJIHOCHO 00csry po3paxoBanoro B UFP.

MeTton aHamizy (YHKIIOHAJIBHUX TOYOK HIYOIO0 HE T'OBOPUTH IPO
TPYAOMICTKICTh PO3POOKH OIIHEHOTO NpoAyKTy. [luTaHHS BUpinTyeThCS
MPOCTO, SIKIIO KOMIAaHis PO3POOHUK MAa€ BIACHY CTATUCTUKY TPYIOBHUTPAT
Ha peajizaiito GyHKIIOHATBHUX TOYOK. SIKIIO TaKOi CTATHCTUKHA HEMAE, TO
JUISL OI[IHKU TPYIOMICTKOCTI 1 TEPMiHIB MPOEKTY MOXHa BUKOPHCTOBYBATH
metog COCOMO 1.

SKmio aHami3 MpoaAyKTy OyB BUKOHAHHMN METOJOM (DYHKIIIOHABHHX
TOYOK, TO HOro po3Mip MOXe OyTH pO3paxOBaHWi 3 BUKOPUCTAHHIM
BJIACHUX CTaTUCTUYHUX JaHUX a00 3 BUKOPUCTAHHSAM CTATUCTHKH I10 Tajy3i
(tabmurs b.12).

Tabmuns b.12. OriHka KiabKOCTI psAAKiB, HEOOXITHUX Ha peaizallito
OJIHi€T HE BUPIBHAHOI (DYHKI[IOHATLHOI TOYKH JIJIS ACSIKHUX MOIIMPEHUX MOB
MIPOrpaMyBaHHs.



178

Moga Ouninka KiIbKOCTI psigKiB
nporpamyBanisa | OnrumictTuyna | OnrumicTnuda | OnTuMicTHYHA

Assembler 172 86 320
C 148 9 704
C++ 60 29 178

C# 59 51 66

J2EE 61 50 100

JavaScript 56 44 65
PL/SQL 46 14 110
Visual Basic 50 14 276
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JTOJIATOK B
MEPEJIK TEM JUISI IPAKTUYHHUX 3ABJAHB

Po3poOka cormianbHOT MEpexKi.

Po3pobxka Bigeo-0iory

Po3pobka Wiki-cuctemu

Po3poOka inTepHeT Marasuny

Po3pobka TBiTEpa

Po3pobka cuctemu amst OH-JIalH TpaHCIALIT Tenenepeaayd

Po3pobka cucteMu st AUCTAHIIHOT OCBITH

Po3pobka mporpamMHOro 3abe3medeHHs] ISl TOJOCOBOTO 3B’SI3KY

(amamory Skype).

9. Po3poOka  OE3KOIITOBHOI ~ CHUCTEMH  MHUTTEBOTO  OOMiHY
noBigomieHHsIMH (aHasor Qip)

10. Po3pobxka Dropbox.

11. Po3pobka momroBoro Kii€HTa.

12. Po3po0Oka OGe3korToBHOro oHjaitH-odicy (anamor Google Docs)

13. Po3poOka 10BiAKOBO-TIONIYKOBOI CHCTEMH

14. Po3podka APM pucrieTdepa Takci

15. Po3pobka APM 6ibmioTekapst

16. Po3poOka cuctemu qexaHaT

17. Po3poOka cuctemu OyXraiaTepchbKoro ooIiky

18. Po3pobka cucteMu MiATPUMKH CKIIaJCBKOTO TOCIOapCTBa

19. Po3poOka cuctemu iHTepHET-0aHKIHTY

20. Po3pobka cucteMu oHIaiH-KepyBaHHs po3poOku 113

21. Po3poOka ananora rpagiunoro peaakropa B Internet

22. Po3poOka cucTeMH pO3paxyHKy CTpaxyBaHHS Ui (Di3MYHUX Ta

IOPUINYHUX 0Ci0.

N~ E
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