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VJIYUIIEHUE KAUECTBA MMPOLIECCA PABPABOTKH
MPOIPAMMHOI'O OBECIIEYEHUSI HA OCHOBE METOJ0B
MOCJIEJOBATEJIBHOI'O AHAJIN3A BAPUAHTOB U
JIOKAJIBHOM ONITUMM3ALIUU

Ipemnaraetcss COBMECTHOE HCIOJB30BAHHE METOJA JIOKAJIPHOW ONTHMHU3ALMH W alropurMa
MOCJIEIOBATEIBHOTO ~ aHAIW3a BAapMAaHTOB JUIL  YJIy4lICHMS KadecTBa IIpoliecca pa3pabOTKU
IporpaMMHoOro obecredenns. Ha oCHOBaHMM MOJYYEHHOTO pe3yJbTaTa OBUIM CHENAHbI BHIBOABI, YTO
COBMECTHOE HCIOJIB30BaHHE METOJI0B 00ECIeYrBaeT yMEHBIICHHUE KOJIMYECTBA BOSMOXHBIX BapHAHTOB
Pa3BUTHSL TAaHHOTO TIpoLiecca paspaboTKH.

KmouyeBble coBa: KadyecTBO, IpOrpaMMHOE OOECIeYeHHe, JIOKallbHAs —ONTHMHU3ALM,
TIOCIIEe/IOBATENBHBINA aHAIIN3 BapHAHTOB.

Beenenne. B Hacrosiee BpeMsi OJHOM U3 OCHOBHBIX 337ay, CTOSIIMX IEPE]
YCHEUTHO pa3BUBAIOIIEHCS opraHu3aeii—pa3paboTiuKoM MporpaMMHOro odecre-
genns (I10), sBnsercs ymydmeHue KadecTBa mporecca paspabotku (ITP) TIO.
JlaHHOE TIOHATHE OTHOCUTCS K HOICPKUBAIOIIAM IIPOLIecCaM KH3HEHHOTO ITHKIIa
(IDKL) mporpammusix cucteM (IIC). Drambr ycoBepmernctBoBanus [DKI] perma-
MentupoBanbl craggaprom JCTY ISO/IEC TR 15504—7. HaubGonee Ba>KHBIM 3Ta-
IOM SIBIISICTCS TIOCTPOCHHE IUTaHA TPOTPAaMMBI YCOBEPIICHCTBOBAHUS, KOTOPHIH
MI03BOJIUT ONPEACIUTD CTPATETHUIO IPOJIBIKCHUSI OpraHU3aluy K 6osee BEICOKOMY
ypoBHIO 3penocti. @opManuzanus KPUTEPUEB, HA OCHOBE KOTOPBIX pealn3yercs
JAHHOE€ TIPOJBMKEHHUE, YUET OTpaHHMYEHHBIX PECYPCOB M UX ONTHMAIbHOE paclpe-
JeTICHHe MEXIy OTIACIBHBIMH IPOIleCCaMM IO TepHojaM ITUIaHMPOBAHUS, paspa-
060TKa MaTeMaTHYECKON MOJIENTH 1 aJITOPUTMOB ONPEACIEeHUS MOCIeI0BaTENbHOCTH
ycoBepmieHcTBoBaHuUA oTaenbHBIX [DKI 1 nx nccnenoBanue — sBIAIOTCS aKTyaslb-
HBIM Ha0OPOM 3a/1a9 Ha ITyTH PELICHHUS T0CTaBIEHHOMN POOIEMBI.

HocranoBka mpodiaemsl. [P IO mpencraBmser cobol yHOPSIOYESHHYIO
coBokynHocTh IDKII, HampaBieHHyI0 Ha cO3JaHHE MPOrPAaMMHOIO MPOAYKTA.
MmuoxectBo BapuaHTOB HaOopoB IDKII, Ha3pIBaeMBIX MOIEISAMH KH3HEHHOTO
LUKJIA, OIpEeAeNsercs pa3IMYHbIMU craHzaptamu. B pabore [1] mpuBeneHo
KpaTKoe ONMcaHue JIaHHBIX cTaHnapToB. M3 Hux MoxxHO BeIgenuts Habop IDKII,
ocHOBaHHBIN Ha Mojenu 3peroctu CMMI (Capability Maturity Model Integration).
Mogens 3penocTy npeicraBisieT co0OH METOa WM TEXHOJIOTHIO, HAIPaBJIeHHYIO
Ha ynyumenue [1P I1O.

TexHONMOTHS  «MOIENH  3pEJOCTH»  IO3BOJIIET  ONHCAaTh  HIACATBHOE
MIPOABMIKEHNE OPTAaHM3aIMK (WUIM OTIENBHOTO IOAPA3IeleHHs) K IKEITaeMOMY
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ypoBHIo peanuzanuu [1P, 3anaHHOE B BUAE HECKOIBKHUX MTOCIEIOBATENbHBIX ITANOB
(xoTOpBIe HY)XHO BBIIOJIHUTH) WJIH YpPOBHEH (KOTOPBIX HYXHO JOCTUYb),
JIOTIOJTHEHHOE CPEICTBAMHU OLIEHWBAHMS MTOJTHOTHI BHIITOJHEHUS OMMCAHHBIX 3TANOB
WIIH COOTBETCTBUS MPOIlecca OPraHU3aINH OMUCAHHBIM YpoBH:AM [2]. B pabote [2]
MIPOBEACHO BepOaIbHOE ONMCAaHWE MOJENEH 3PEeNIOCTH, HWCIOIb3YEMBIX IIPU
ynydmenun kadectBa [IP IIO, a B [3] mnpuBeneHbl OCHOBHBIE IPHUHIUIIBI
MOJICTIMPOBaHUs OLEHKH M ymnpasieHust kadecrsoM IIP I1O, a Tak >xe Ha ocHOBe
TEOpUH HEYETKUX MHOXECTB BBe/IeHa (DYHKIMS CTENEHH IPHHAIEKHOCTH K k—MYy
YPOBHIO 3peIOCTH, Ha Oa3e KOTOpoi pa3paboTaHa MOJENb 3aaul, KOTOpas UMEeT
cnenyromuii Bug [4].

Haiitu  onTumanbHOE  3HAYeHHME  MaTpuipl  y*, oOecleduBaromice
MaKCUMaJIbHOE 3HAUCHUE KPUTEPUIO

T
F(X):Zq)z(l/—]!lz)’ (1)
=1
MIPH OTPAHUY CHUSIX
t -1 n .
DR(Zx)SD R =R, 1=1T, )
7=1 t=1
. k
x; Sx;,jeJi,ieU A3)
s=1
e
k
xp =1 ,’iEU 4

leneBas ¢yukmus (1) ompenenseT WHTETpATbHBIM IOKa3aTelb CTENCHU
yBenuyenus ypoBHs 3penoctu IIP 1O Ha BcéM mnaHoBoM nepuoje. @, ( Xioi» ;(,) -

MIPUPOCT YPOBHS 3pEJIOCTH MpU Iepexone ¢ (z—1)-To Ha ¢—ii mnoamepuon

IIaHUPOBAHUSA, T ;(:{ ;(t} , a :{xij}t — MaTpula NEepPEeMEHHBIX,
ONpEeACIAOIUX 3HAYCHUE YPOBHSA BO3MOJKHOCTU j—i1 YacTHOM IpPaKTUKU -1
(okycHOI 00nacTH Ha (—M MOANEPHO/E IUIaHMpPOBaHus. YcioBue (2) omnpenenser
orpaHMuYeHHEe HA (DMHAHCOBBIE PECYpchl, rae R, R — pacxongyeMmele W,
COOTBETCTBEHHO IUIAaHUpYeMble (DMHAHCOBBIE PECypchl, a (3) — OrpaHMYCHHUS Ha
MepeMEeHHbIE MOJENU MU Iepexoje ¢ (r—1)—To Ha 7 YpPOBEHb ILIAHHPOBAHUS,
fy — HUCXOJIHO€ 3HAYEHUE YPOBHS BO3MOXKHOCTU j—iI YacCTHOM MNpPaKTUKH i—U

(hokycHo# obacTu.
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Hanum Harnsanyio natepnperanuio monenu (1)—(4). Ilycts Zr , t=0,T —

t
THIEPIPOCTPAHCTBA NMEPEMEHHBIX ¥, ={xij} , a ycioBus (2)—(4) ompemensioT
obnactd G, WX M3MCHEHHS Ha KaXIOM /—M MOANEPHOAE IUIaHWpoBaHus. Toraa
OymeM cunrath, 49T0 (y,,,x,) — OTPE30K JIOMaHOW, COCAMHSIOLIEH
THTEPIPOCTPAHCTBA » U »  , a ® (g, ) — BEIMYMHA 3TOTO OTpE3Ka.

3aja4a COCTOMT B HAXOKIEHUH JIOMAHOW MaKCHMAIbHOM JUTMHBI, COEMMHAFONIEH
THTEPNIPOCTPAHCTBA  » (M » . Bcé BO3MONKHOE MHOKECTBO BAapHAHTOB

JIOMaHO#H 0003HaYUM () .

B pabote [4] npoBeneHa OIEHKA pealbHOM Pa3MEpHOCTH 3a/1a4d yIpaBICHUS
kadectBoM [IP TIO m ycraHOBIEHO, YTO A €€ PEHICHHs HENb3sl MCHOIb30BaTh
mpoctoii mepedop BapuaHToB. [I03TOMY MpeTOKEH aTOPUTM ITOCIIECIOBATEIEHOTO
aHaJM3a BapUAHTOB, OCHOBAHHBIA Ha OTCCYCHHH IIOJIMHOXECTB BapUAHTOB
passutus [1P TIO Ha KaxaOM MOATIEPHUONE YIPABICHUS, VI KOTOPBIX CTAHOBUTCS
SICHBIM, YTO OHHM HE€ BOHIYT B omnTUMaibHOe perieHue 3amaun. CormacHo [4]
OCHOBHAsI CyTh aJTOPUTMa COCTOUT B IMOCICIOBATECIBHOM CXATHU HCXOIHOTO
MHOXecTBa () KOHKYPEHTOCHOCOOHBIX BapHaHTOB e€ pemieHus. Ha xaxmgom s—M
mare ajaropuTMa MPOM3BOJUTCS «OTMETaHHE» MHOXKECTBA () HEKOHKYPEHTO-

CIOCOOHBIX BAapHMaHTOB, O KOTOPOM B IIpolecce paboThl aIrOpUTMa CTaJo
M3BECTHO, YTO 3TO MHOXXECTBO HE COJEPKUT ONTHMAIBHOIO BapHaHTa PEIICHUS
3a7aun.

HeoOxomuMo OTMETHTH, YTO TNPEIUIOKCHHBIN alTOPUTM IO3BOJSIET HAMTH
rnobatbHbIN AKCTpeMyM. OJJHAKO OHUM M3 €T0 HEJIOCTATKOB SIBISIETCS OoJblias
TpynoeMkocTb. [loaToMy BO3HHKaeT 3anava pa3pabOTKH HEKOTOPHIX AITOPUTMOB,
KOTOpbIE, C OAHOI CTOPOHBI, HE MO3BOJIAIOT HAHTU II00aIbHBIN 3KCTpEMyM, HO
JIAl0T BO3MOXKHOCTh 3HAUUTEIBHO YMEHBIIUTh €TI0 TPYA0EMKOCTb.

B paGore [5] npuBeneHsl pe3yibTaThl pa3paboTaHHON HH(OpPMaLMOHHOM
TEXHOJIOTHH CUCTeMbI mojiepxku npusstus pemenuit (CIIIIP) npu ynpasienun
kagectBoM IIP IIO B ycrnoBHSX OTrpaHHYEHHBIX (PMHAHCOBBIX PECYPCOB, KOTOpas
MI03BOJISIET CHHTE3MPOBATh ONTUMAIBHYIO CTPATETHIO MPOBIDKEHNS OpTaHN3 AN —
paspaborunka IO kx ompeneneHHOMY YpOBHIO 3penocTH. PaboTocrmocoOHOCTh
paspabotanHoil mH(popMarmonHoi TexHonoruu CIIIIP mpoBepeHa Ha MCXOTHOH
uapopmarmu  kommanuu  «NIX  Solutions». IIpoBeneHHBIE HCCIEIOBAaHUS
MOKa3aJId, YTO JaHHas 3amada seisiercs NP—ciioxHOI 1 taske IPH MCHOJIb30BaHUH
pa3pabOTaHHOTO AITOPHTMA ITOCIEIOBATENFHOTO aHAIN3a BAPHAHTOB BpeMs Ha ee
pelieHre 3HAYUTENBHO NPEBBIIIACT JIONYCTHUMBIC MPEAeIbl. YUNUTHIBAs OOJIBIIYIO
pPasMEepHOCTh 3aJa4ll IpU TOJHOpPa3MEpHOW HCXOAHON HHpopMmanuu B paboTe
IpeAIaraeTcs UCIoIb30BaTh MJICI0 METO/a JOKATbHOM ONTUMHU3ALMH COBMECTHO C
AITOPUTMOM TIOCJIEZOBATENFHOTO aHAJIW3a BAPHAHTOB C IENBI0 YMEHBIICHUS
KOJINYEeCTBA BO3MOXHBIX BapuaHToB pasButust [IP IIO, uto mnpuBemer k
YMEHBIIEHHUIO TPYIO0EMKOCTH PEIICHHS 33/1a4H.
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CoBMecTHOE HCNOJb30BAHHE METOAA JOKAJBHOH ONTHMH3AIMH W
aJIrOpUTMa MOC/IeI0BATEHLHOI0 aHAIN3a BapuaHTOB. OIHUM U3 MOJIXOJOB K
pemeHnto 3Toil mpobieMsl sBisieTcs Meto «bayxknaromast TpyOka», KOTOPBIi OB
IpeATIoKeH coTpynHIKaMu BeranciurensHoro nentpa Axkagemnn Hayk CCCP. On
HMEET XapakTep METo/[a MOCIeI0BATEeIbHBIX MPUOIMIKEHUI U HE MO3BOJISET HAUTH
rI00aJIBbHBIH 3KCTPEMYM, HO 3HAYUTEIbHO MEHEE TPYAOEMKHH 10 CPaBHEHHIO C
AITOPUTMOM TOCIIEIOBATENLHOTO aHanu3a BapuaHToB. CyTh JaHHOTO METOja
3aKmouaercsa B caemyiomeM. IlycTs mMmeercs HekoTopas JoMaHast A, 3a@aHHas

snemMeHTaMM  y, €G,, t=0,7, KOTOpblE YIOBIETBOPAOT ycioBuaMm (3,4).

Hanpumep, A, MoxeT ObITb C(OPMHUpPOBaHA HAa OCHOBE AKCIEPTHBIX OLEHOK

creruamucroB  copvectHo ¢ JITP. Kaxasidi snemeHT y  joMaHoil A,

Ipe/uIaraeTcss paccMaTpuBaTh B BHJE HEKOTOPOrO ILIEHTpa JOKAIBHOH oOiactH,
KoTOpast (OpMHpPYETCsT Ha OCHOBE MNPHHIMINA JIOKAJbHOH onTHMMu3anuu [6] B

Ipeaenax HEKOTOPOTO HAIPAaBIAIONIETO THIIEPIPOCTPAHCTBRA zt'” . Bce anemeHTHI

X, » BXOIAIIHNEC B JTIOKAJIBHYIO O6J'IaCTB, JOJIKHBI YAOBJICTBOPATH OTPAaHUYCHUAM Ha

¢unancoBble pecypchl. TakuM o0pa3oM, Ui MOCTPOCHHS JIOKAIbHOH oOmacTH
HE00X0ANMO IPOM3BECTH CIIEYIOIIUE AU CTBUS:

1) copMupoBaTH HaPABIAIOIIKE THIEPIIPOCTPAHCTBA Zf] , t=1T;
2) BBECTH METPHKY B IIpe/ieNiaX HaIPABISIOMINX THIIEPIIPOCTPAHCTB;
3) chopMHpOBaTh HEMOCPEICTBEHHO JIOKAIbHBIE OONACTH C LCHTPaMH .,

KOTOpBIE OYIYT UCIIONB30BAThCS B BUJIE «KapKaca OyKIarommen TpyoKu».
Kparko paccMOTpuM KaXOblii M3 BBINIE IIEPEYMCICHHBIX ITYHKTOB,
OIIPEAEISIOINX OCIIEI0BATENILHOCTE (POPMUPOBAHUS JIOKAJIBHONW 00JIaCTH.

THIEpIIOCKOCTh >, SABJISETCS.  TPOCTPAHCTBOM  TIEPEMEHHBIX

k
X;, jEJ,, i€ U . OmHako Ha OCHOBE 3KCIEPTHBIX OICHOK crienuanictos JITIP
1=1
MOXeT mpu ynpaieHun kadectBoM [IP IO Ha kaxxmoMm moamepuone pemarh
3aJady B mpejesiaX HEeKOTOPOTO HAMPaBILIIONIETO MOANPOCTPAHCTBA, Pa3MEPHOCTh
KOTOPOTO MEHBIIE, YeM IPOCTPAHCTBA Zt . OTO CBS3aHO C TEM, UTO OTIEIHHEIE
(bokycHbIe 00JaCTH MO TEM WM HHBIM HPUYAHAM MOTYT OBITh HCKIIOYEHBI W3
pPacCMOTpPEHHUS, a B paMKaX OCTAaBIIMXCS 00JacTeil OyIyT paccCMaTpuBaTHCS TOJIBKO

OT/IeTIbHBIE IIPAaKTUKU. TakuM oOpa3zoM, paccMaTpUBaroTCsl MHOXKecTBa [°, [ =1k

k

uJr, i GU

I=1
IlepeiineM K  paccMOTpeHMIO  BOmpoca  (GOPMHUPOBAHHMS — METPHKH

HATIPaBIIAIONIETO THIIEPIIPOCTPAHCTBA Z;” . Y4uThIBas TO, YTO 3TO IPOCTPAHCTBO
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JUCKPETHBIX IMEPEMEHHBIX, MPUHUMAIOINX 3HAYCHUA LCJIBIX YU CEII HAa MHTCPBAJIC
[0,3] mpenmaraercsa ucmonb30BaTh MaHXAITTEHCKYIO METpHKY. B 3ToMm ciydae

ACCTOSTHUE MEXIy IBYMsS TOYKAMH B IIPOCTPAHCTBE ¥ ompenensercs
t
CIIEAYIOINM 00pazoM

A a)=2.2.

iel” jeJ?

1s tl
x,.j _xij | ,

1€ HUHACKCHI S, / COOTBETCTBYIOT JBYM IIPOU3BOJIBHBIM TOYKaM IPOCTpaHCTBa
k

x¢, 1°=J - Muoxectso onementon X; €, 1 KOTOPBIX
=1

d(lto’zz )SAdt >

HA30BEM 3aMKHYTBIM IIApOM paguyca Ad, ¢ LEHTPOM y, 1 0003HAYHM . ,, R

Bennuuna Adt SABIACTCA LCIBIM  YHCJIOM H MOXCT OBITh pa3n1/1qH01>’1 JJIA

Pa3MUYHBIX TOATIEPHOIOB YIPABICHUS.
Tak kak Ha Ka»JI0M TOJNEPUOIe YIPABICHHUS HAKIIAbIBAIOTCS OTPAaHUYEHUS
Ha peEcypchl, HEOOXOJUMO HCKIIOYHTh W3 PACCMOTPEHHUS TE€ DIEMCHTHI

X €Ln \~¢ j» KOTOpBIC HE YIOBJIETBOPSIOT YCIOBHIO (2). B pesynprate Ha

KaXXI0M ITOATICpUOAE YIIPABICHUA q)OpMI/IpyIOTCH JIOKaJIbHbIE 001aCcTH
0 - _
Sr(lf)g‘vAdl \ At )2 t_OaT_1>

Ha OJJIEMEHTaX KOTOPBIX PEAIN3YIOTCS BBIYMCINTENbHAS CXeMa aJroOpuTMa
MOCTIEIOBATEIPHOTO aHAIN3a BapuaHToB [4].
B pesynsTare hopMupyercs HoBas noMaHas A, u T.1. B pabore [7] moka3aHo,

YTO, €CIIM jJoMmaHas A ; M3BECTHA, TO UL IOJYYCHHS HOBOHM JIOMaHOH A B

j+lo
OTIIMYME OT METOJa IIOCJIEN0BaTEIbHOIO aHallu3a BapHAHTOB, B METOJE
«bmyxnatoras TpyOka» TPYIOEMKOCTh pEIICHUS 3aJadd pacTeT JMHEHHO C
YBEIMYEHHEM YHCIIa JIEMEHTOB JIOKAIBHBIX 00J1acTel.

BeiBoapl. TakuM  00pa3oM, COBMECTHOE HCIIONB30BAaHHE METOHOB
MOCJIEJOBATEILHOTO aHAJW3a BAPUAHTOB M JIOKAJBHOM ONTHUMM3aLUHU IO3BOJISIET
YMEHBIIUTh TPYIOEMKOCTb PEIIEHUS 3a4aud, XOTS M He AAaéT TapaHTHH, 4TO
HAlIcCHHOE peIIeHHE COOTBETCTBYET TJIOOATBHOMY JKCTpemyMmy. Llembio
JATBHEUIITNX MCCIEIOBAHUH SBIICTCS: pa3pabOTKa MH(POPMAITHOHHON TEXHOJIOTHH
Ha OCHOBE METOJOB JIOKAJIbHONM ONTHUMH3ALUM U IOCIEAOBAaTEIbHOIO aHalM3a
BApUAHTOB U €€ JajbHEHIIEee HCCIEIOBAaHUE HAa NMPEAMET YMEHBIIEHUS BPEMEHU
paboTBl  adropuTMa; HCCIENOBaHME BUAA (QYHKIMM TNPHHALISKHOCTH K
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HEKOTOPOMY YPOBHIO 3PEJIOCTH; YMEHBILIEHUE TPYJOEMKOCTH PEIIEHUs 3ajauyd Ha
OCHOBE IEKOMIIO3MIIMM MOJENH Ha OTJENbHBIE TOA33Ja4yd C TOCIeAyromell Hux
KOOpIMHAITHEH.
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