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SesaZleblobaTa simwifis modelis Sesaxeb 

lolita beJaniSvili 
saqarTvelos teqnikuri universiteti  

reziume  

momxmarebelTa pretenziebma programuli produqtebis xarisxze gamoklevebis wina 
planze wamowies damuSavebuli sistemis xarisxis garantiebi. Seqmnili sistemis xarisxi 

gamocxadebuli iqna sistemis Tvisebad da unda gamxdariyo marTvadi da dasagegmi. 
aRmoCnda, rom produqtis xarisxi pirdapir damokidebulia procesebis xarisxze, romelTa 
gamoyenebac saWiroa am produqtis Sesaqmnelad. am faqtis gaazreba gaxda fuZemdebluri 

CMM/CMMI-is modelis SeqmnisaTvis, romlis daniSnulebaa damuSavebis procesebis 
simwifis Sefaseba da damuSavebis procesebis ZiriTadi jgufebis gansazRvra. saqarTveloSi 
CMM/CMMI-is Seswavla da miT umetes sertificireba jerjerobiT ar xorcieldeba. 

amitom aqtualuria kognitiuri sistemis Seqmna organizaciis SesaZleblobaTa 
Sesafaseblad, aseve organizaciuli kulturis principebis Seswavlis mizniT.  

sakvanZo sityvebi: SesaZleblobaTa simwifis modeli, CMM, organizaciuli kultura, 

simwifis done, sakvanZo areebi, sakvanZo praqtikebi.  

1. Sesavali 

80-an wlebSi situacia programuli uzrunvelyofis dargSi iyo Sefasebuli rogorc 

“daprogramebis krizisi” im katostrofuli Seusabamobebis gamo, romlebic gamovlinda 
programuli sistemebis saWiroebasa da maTze moTxovnil xarisxs, erTi mxriv, da 
SemuSavebis gegmiur da realur vadebsa da agreTve realizaciebis xarisxs Soris, meore 

mxriv. gamokvlevebis wina planze wamoiwia sistemis damuSavebis procesebis 
organizaciuli kulturis gaumjobesebis da xarisxis garantiis koncefciam. menejmentis 
Teoria xazs usvams, rom arsebobs pirdapiri damokidebuleba produqtis Seqmnis 
procesebis donis da Sedegis xarisxs Soris. msoflioSi izrdeba Capability Maturity 
Model (CMM) modelis popularoba, romlis daniSnulebaa damuSavebis procesebis 
simwifis Sefaseba. 

xarisxis universaluri koncefcia Total Quality Management (TQM) Camoyalibda 50-an 
wlebSi iaponiaSi, xolo dasavleTis industriaSi misi gavrceleba daiwyes 80-an wlebSi. 
TQM RaRadebs zogad principebs, romlebis Tanmimdevruli dacva exmareba kompaniebs 
organizaciuli kulturis formirebaSi, rac uzrunvelyofs xarisxiani produqtebis da 

servisebis Seqmnas. magram imis gamo, rom moTxovnebi xarisxis marTvis sistemisadmi 
universaluria, saWiro xdeba maTi garkveuli interpretacia, rodesac saqme midis 
konkretul kompaniebSi danergvamde. 

momxmarebelTa pretenziebma programuli produqtebis xarisxis mimarT ganapirobes 
am dargisTvis xarisxis marTvis specifiuri modelis Seqmnis saWiroeba. pirveli damkveTis 
saxiT mogvevlina aSS–s Tavdacvis saministro, romelmac atexa gangaSi im problemebis 

gamo, romlebic warmoiqmna samxedro daniSnulebis programuli sistemebis gamoyenebis 
dros. modelis damuSavebas xeli mokides Carnegie Mellon-is universitetis Software 
Engineering Institute-Si da Mitre Corporation-Si, ris Sedegadac 1991 wels Seiqmna programuli 

uzrunvelyofis damuSavebis procesebis simwifis modelis (Capability Maturity Model for 
Software, CMM-SW) pirveli versia. 

xarisxis menejmentis zogadma Teoriam SemoiRo e.w. “xarisxis samkuTxedi”, romlis 

wveroebia adamianebi, teqnologiebi da procesebi. naTelia, rom xarisxis miRwevisTvis 
saWiroa kvalificiuri specialistebi da efeqturi instrumentariumi, magram arc erTi da 
arc meore ar iZleva sasurvel Sedegs Tu ar iqna gamarTulad organizebuli procesi – 

bijTa Tanamimdevroba, romelTa Sesrulebac migviyvans dasmuli miznis realizaciamde. 
produqtis xarisxi pirdapir damokidebulia procesTa xarisxze, romelTa gamoyenebac 
saWiroa am produqtis SeqmnisTvis.  
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am faqtis gaazrebam iTamaSa fuZemdebluri roli CMM modelis Seqmnisas – im 
modelisa, romelic gansazRvravs damuSavebis procesebis ZiriTad jgufebs, ayalibebs 

maxasiaTeblebs am procesebis simwifis sxvadasxva doneebisaTvis da iZleva praqtikul 
rekomendaciebs procesebis srulyofisaTvis garkveuli donis miRwevis mizniT. 

2. ZiriTadi nawili 

CMM uzrunvelyofs programuli uzrunvelyofis Seqmnis procesis gazomvis 
garemos (framework) da misi evoluciurad srulyofis organizebas. CMM-is bazaze 
Seiqmna programuli uzrunvelyofis mwarmoebeli kompaniebis Sefasebis da sertificirebis 

infrastruqtura saTanado simwifis donis miRwevis TvalsazrisiT. sertificirebis 
procesebis stimulatorad gadaiqca pentagonis moTxovna misTvis programuli 
uzrunvelyofis potenciur SemqmnelebTan – maT unda miaRwion simwifis donis formalur 

SefasebaSi minimum me-3 dones.  
warmoebis organizaciis TvalsazrisiT momzadebul da naklebad momzadebul 

organizaciebs Soris gansxvavebebis daxarisxebis mizniT Seiqmna programuli 

uzrunvelyofis SemuSavebis procesebis struqtura “mwife” organizaciisTvis. es 
struqtura gviCvenebs evoluciur gzas SemTxveviTi procesebis qaosidan disciplinirebul 
teqnologiamde gawonasworebuli da dokumentirebuli procesebiT. struqtura 

dafuZnebulia programuli uzrunvelyofis Seqmnis procesebis, Seqmnis SesaZleblobebis, 
meTodikebis da sawarmoo kulturis koncefciebis gaerTianebaze. 

"procesi aris operaciaTa sistema raimes Seqmnis dros,… moqmedebebis, cvlilebebis 

an funqciebis seria, romelic migviyvans saWiro Sedegamde" – Webster-is leqsikoni. 
"procesi aris bijTa Tanamimdevroba, romelTa Sesrulebis Semdeg mivaRwevT saTanado 
mizans" – IEEE-STD-610 standarti. programuli uzrunvelyofis Seqmnis procesi SeiZleba 

iyos gansazRruli rogorc operaciebis, meTodikebis, xerxebis da gardaqmnebis krebuli 
(da ara Tanamimdevroba!), romlebic gamoiyeneba personalis mier programuli 
uzrunvelyofis da masTan dakavSirebuli sxva produqtebis  daproeqtebaSi, damuSavebaSi 

da TanxlebaSi. sxva produqtebis rolSi SesaZlo kandidatebia gegmebi (damuSavebis, 
testirebis, verifikaciis, sertifikaciis, konfiguraciebiT marTvis, xarisxiT marTvis,...), 
dokumentacia, testebi, programebi da damatebiTi saswavlo masala da sxva. 

procesebis simwife aris maTi marTvadobis, raodenobiT SefasebaTa SesaZleblobis, 
gakontrolebis da efeqtianobis xarisxi. simwifis zrda niSnavs procesebis mgradobis 
zrdis potenciur SesaZleblobas da miuTiTebs programuli uzrunvelyofis 

Seqmnis/Tanxlebis procesebis efeqturobis da SeTanxmebulobis xarisxze mTeli 
organizaciis farglebSi. procesebis realuri gamoyeneba SeuZlebelia maTi 
dokumentirebis da dainteresebuli personalis informirebis gareSe, mudmivi kontrolis 

da gaumjobesebis gareSe. kargad mofiqrebuli procesebis SesaZleblobebi sruliad 
gansazRrulia. 

organizaciebSi, romlebmac miaRwies simwifes, programuli uzrunvelyofis 

Seqmnis/Tanxlebis procesebi Rebuloben standartis statuss, fiqsirdebian  
organizaciul struqturebSi da gansazRvraven sawarmoo taqtikas da strategias. kanonis 
statusis miniWeba aucilebels xdis infrastruqturis aSenebas da saWiro korporatiuli 
sawarmoo kulturis Seqmnas, romelic uzrunvelyofs saqmis warmoebis Sesabamisi 

meTodebis, operaciebis da procedurebis mxardaWeras. 
CMM-is ganviTarebis da misi gamoyenebis areebis gafarToebis Sedegad 2001 wels 

moxda modelis axali variantis gamoCena — Capability Maturity Model Integration (CMMI). am 
modeliT xdeba procesebis donis simwifis aRwera ara mxolod programuli, aramed 
sistemuri inJineriis, produqtebis da procesebis integrirebuli damuSavebis da 
mimwodeblebis SerCevis kuTxiT. amJamad SEI ukve aRar uWers mxars CMM-is models  da 

kompaniebis sertifikacia tardeba mxolod CMMI-Si. 
modeli gvTavazobs damuSavebis procesis xuT simwifis dones, romlebic qmnian 

baziss imisaTvis, rom Tanamimdevrulad gaumjobesden damuSavebis procesis 
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umniSvnelovanesi maxasiaTeblebi. isini ayalibeben konkretul organizaciaSi procesebis 
simwifis gazomvis Tavisebur skalas da emsaxurebian organizaciis Sesableblobebis 

Sefasebas. 
simwifis done (maturity level)  – aris kargad gansazRruli evoluciuri safexuri 

damuSavebis procesis srulyofis gzaze. yoveli done aris sabazo Semdegi donis 

misaRwevad. am mniSvnelobiT donis gamotovebiT gadaxtoma, Tu saerTod SesaZlebelia, 
praqtikulad araefeqturia da amitom ar aris mizanSewonili.  

yoveli done Seicavs miznebis nakrebs. miznis miRweva niSnavs damuSavebis 

mniSnvnelovani komponentis (Tvisebis) gamovlenas da mdgrad realizacias. donis miRweva 
niSnavs damuSavebis praqtikaSi, romelic tardeba organizaciaSi, komponentebis nakrebis 
danergvas, rac gamoiwvebs organizaciis SesaZleblobaTa gazrdas. 

CMM/CMMI rekomendaciebis mixedviT kompaniebi aSeneben moTxovnebis marTvis da 
proeqtis dagegmvis, monitoringis da proeqtis kontrolis, xarisxis da konfiguraciis 
marTvis, teqnikuri gadawyvetilebebis miRebis da sxva procesebs. garda amisa, isini 

Rebuloben procesebis srulyofis instruments: procesebis maxasiaTeblebis sxvadasxva 
simwifis doneebze gansazRvris Sedegad aseTi modelebi gvaZleven organizaciis 
ganviTarebis veqtors ufro maRali doneebis miRwevisaTvis. sabolood sertificirebuli 

kompaniis produqcia iqneba ufro iafi, vidre organizaciisa, romlis procesebis done 
Seesabameba pirvel dones, raTganac damuSavebis procesebis efeqturi organizeba iZleva 
Sedegis miRwevis saSualebas naklebi Zalebis daxarjviT. 

CMMI sertifikacia saWiroa kompaniebisTvis, romlebsac aqvT survili Tavisi 
produqciis gamotanis amerikul an dasavlur bazarze. ramdenime aTasze metma kompaniam 
miiRo CMM/CMMI  sertifikati, oRond me-5 done jerjerobiT rCeulTa xvedria. 

 saqarTveloSi CMM/CMMI-is swavleba da sertificireba jerjerobiT atarebs 
epizodur xasiaTs. problemas Seadgens is, rom oficialuri swavlebis uflebas 
Rebuloben mxolod instruqtorebi, romlebTac aqvT SEI-s avtorizacia da 
sertifikaciisTvis saWiroa mimarTva saTanado organizaciebSi.  

amitom Zalian aqtualuri xdeba kognitiuri sistemis Seqmna organizaciis 
SesaZleblobebis SefasebisTvis da aseve organizaciuli kulturis principebis Seswavlis 
mizniT. codnis Sida warmodgenisTvis damuSavdeba konteqsturad marTvadi semantikuri 
qselebiT warmodgenis meTodebi da Sesabamisi aRwerebi XML-is bazaze. am sistemis 
saSualebiT SesaZlebeli gaxdeba organizaciis winaswari Sefaseba sertifikaciis saganze. 
organizaciebi aseve miiReben rekomendaciebs organizaciuli procesebis gaumjobesebisTvis.  

CMMI-is simwifis doneebi 
ganvixiloT doneebis mokle daxasiaTeba. 

1) Initial (dawyebiTi) 
procesebis mkafio organizacia ar arsebobs, procesebi gauTvaliswinebelni arian, ar 
arsebobs damuSavebis garkveuli wesebi da procedurebi, procesebi unikalurni arian, maTi 

realizacia yvela detalSi xdeba mxolod konkretul damuSavebaSi (Semdegi damuSaveba, 
Tu ki bevrad msgavsia, mainc sruldeba sxvanairad). fiqsirebuli meTodikebiT sruldeba 
damuSavebis procesis mxolod patara raodenobis elementaruli moqmedebebi. damuSavebis 
warmateba damokidebulia Semsruleblebis enTuziazmze, maT faqtiur (am konkretuli 

proeqtis pirobebSi) kvalifikaciaze, Sromismoyvareobaze da sxva profesionalur da 
pirad Tvisebebze.  
2) Repeatable (gameorebiTi) 
damuSavebulia TiToeuli proeqtis sabazo marTvis procesebi faqtiuri Sefasebis, gegma-
grafikis da damuSavebis miRebuli xarisxis Sedegis dafiqsirebis mizniT. procesebi 
gansazRvrulni arian da xdeba maTi dokumentireba. miRweulia procesis saWiro 

disciplina, romelic gvaZlevs damuSavebis ZiriTadi maxasiaTeblebis gameorebis nebas 
axal (msgavs) proeqtebSi.    
3) Defined (gansazRvruli) 
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programuli uzrunvelyofis Seqmnis procesi rogorc misi marTvis TvalsazrisiT, aseve 
sawarmoo teqnologiis TvalsazrisiT dokumentirebulia, standartizebulia da 

integrirebulia standartul (am organizaciisTvis) procesSi. nebismier proeqtSi 
gamoyenebulia programuli uzrunvelyofis damuSavebis da Tanxlebis procesis 
damtkicebuli versia. 

4) Managed (marTvadi) 
regularulad ikribeba programuli uzrunvelyofis Seqmnis da misi xarisxis 
maxasiaTeblebis detaluri gazomvebis Sedegebi. rogorc uSualod procesi, aseve misi 

moRvaweobis produqti Seiswavlebian da mowmdebian maTi raodenobiTi Sefasebebis 
TvalsazrisiT. SesaZlebelia procesebis winaswarmetyveleba da xdeba SesaZlebeli iseTi 
parametrebis marTva, rogoric arian Secdomebis raodenoba, Sromatevadoba, gadamuSavebis 

moculoba da a.S.  
5) Optimizing (maoptimizirebeli) 
SesaZlebelia programuli uzrunvelyofis Seqmnis procesis mudmivi da mizanmimarTuli 

gaumjobeseba procesTan raodenobrivi ukukavSiris xarjze da aseve axali ideebis da 
teqnologiebis danergvis xarjze. procesebi imyofebian mudmivi gaumjobesebis 
mdgomareobaSi, kompanias SeuZlia mniSvnelovani inovaciebis danergva procesebSi 

raodenobiTi maCveneblebis analizis safuZvelze, proeqtebis problemebis Zireuli 
mizezebis identificireba da maTi gavlenisagan Tavis arideba. 

simwifis doneebis Sida struqtura 

TiTeuli simwifis done Sedgeba ramdenime sakvanZo arisgan (key process areas). 
TiTeuli sakvanZo are Seicavs sakvanZo praqtikebis (key practicies) 5 jgufs (jgufebs 

ewodeba common features – saerTo maxasiaTeblebi). yvela sakvanZo praqtikis ganxorcieleba 
mocemul sakvanZo arisTvis uzrunvelyofs am aris miznebis(goals)  miRwevas. qvemoT es 
cnebebi ganixileba ufro dawvrilebiT. 

sakvanZo areebi (Key  Areas) 
es aris urTierTdamokidebuli moqmedebebis (sakvanZo praqtikebis) krebuli, 

romlebis erToblivi  Sesrulebac migviyvans miznebis miRwevamde mocemul areSi.  
TiToeuli simwifis done (garda pirvelisa, romelic aris gamonaklisi) Seicavs 

Tavis sakvanZo areebis nakrebs. Tu proeqtebis mixedviT, romlebic sruldebiam romelime 
organizaciaSi, miRweulia mocemuli sakvanZo aris miznebi, es niSnavs: damuSavebis 
procesis SesaZleblobebi, romlebic damaxasiaTebelni arian mocemuli sakvanZo arisaTvis, 

miRweulia mocemul organizaciaSi. Tu aseTi done miRweulia mocemuli donis yvela 
sakvanZo areebisTvis, es niSnavs: procesi (organizacia) Seasabameba am simwifis dones. 

sakvanZo areebi gamoyofilia imitom, rom maTTan dakavSirebuli problemebis amoxsna 

ufro efeqturad gaaumjobesebs programuli uzrunvelyofis Seqmnis process. Tavad es 
problemebi warmoadgenen moTxovnebs simwifis donis misaRwevad. rom “davfaroT” sakvanZo 
are saWiroa yvela misi miznis miRweva. 

sakvanZo praqtikebi, romlebic Seasabamebian mocemul sakvanZo ares, mdovred icvlian 
saxes ufro maRali doneebis miRwevis procesSi. magaliTad, Integrated Software Management 
(done 3) miRebulia Software Project Planning da Software Project Tracking and Oversight-dan 
(done 2)  me-2 donedan  me-3 donemde evoluciis gziT. 

saerTo Tvisebebi (Common Features) 
zogierTi sakvanZo areebi Seicaven aTobiT sakvanZo praqtikas. muSaoba aseTi didi 

raodenobis praqtikebTan mouxerxebelia. moxerxebulobisTvis yvela sakvanZo praqtika, 

romelic ekuTvnis TiToeul sakvanZo ares, dayofilia 5 tipiur jgufad (common feature). 
valdebulebebi Sesrulebaze (Commitment to perform) 

moqmedebebi, romlebic unda iyvnen wamowyebuli imisaTvis, rom uzrunvelyon 

programuli uzrunvelyofis Seqmnis procesis, dayenebis da Semdgomi mxardaWeris 
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garantia. Cveulebriv, aseTi moqmedebebi Seicaven organizaciuli politikis SemuSavebas da 
xelmZRvanelobis Tavdebobas.   

 
Sesrulebis SesaZlebloba (Ability to perform) 

winapirobebi, romlebic unda arsebobdnen imisaTvis, rom procesis realizeba 

SesaZlebeli iyos. igulisxmeba, resursebi, organizaciuli struqturebi, personalis 
swavla. 

Sesasrulebeli moqmedebebi (Activities performed) 
moqmedebebi, romlebic arian saWiro sakvanZo aris gansaxierebis (“dafarvis”) mizniT: 

gegmebis momzadeba, samuSaoebis Sesruleba, maTTvis Tvalisdevneba, saWiro koreqciebis 

ganxorcieleba. es moqmedebebi ZiriTadTa kategorias ganekuTvnebian. zustad isini faraven 
sakvanZo ares da uzrunvelyofen koleqtivis/procesis SesaZleblobebis gafarToebas. sxva 
jgufebis sakvanZo praqtikebi (Commitment to Perform, Ability to Perform, Measurement and 
Analisys, Verifying Implementation) mxolod qmnian baziss Activities Performed-Tvis. 

gazomvebi da analizi (Measurement and Analisys) 
programuli uzrunvelyofis Seqmnis procesis gazomvebis Sesruleba da maTi 

Sedegebis analizi. es aucilebelia imis gasagebad, Tu rogor arian Sesrulebuli sakvanZo 
aris gansaxierebisTvis saWiro moqmedebebi da rogoria amis efeqti. 

Sesamowmebeli realizacia (Verifying Implementation) 
bijebi, romlebic sruldebian imisaTvis, rom davrwmundeT: programuli 

uzrunvelyofis Seqmnis procesis moqmedebebi swored sruldebian. Cveulebriv, amisaTvis 
xelmZRvaneloba da programuli produqtebis xarisxis samsaxuri (Software Quality 
Assurance - SQA) awyoben inspeqciebs da Semowmebebs.    

sakvanZo praqtikebi (Key Practicies) 
TiToeuli sakvanZo are gansazRvrulia sakvanZo praqtikebis terminebSi, romlebic 

aucileblebi arian am sakvanZo aris miznebis misaRwevad. sakvanZo praqtikebi gansazRvraven 
infrastruqturebs da moqmedebebs. 

sakvanZo praqtikebi gansazRvraven ra unda iyos gakeTebuli, magram ar arian 

valdebulni gansazRvron rogor unda moxdes sakvanZo aris miznebis miRweva. miznis 
miRwevisTvis SeiZleba iyvnen gamoyenebuli alternatiuli praqtikebi. am SemTxvevaSi 
miznis miRwevis gzis SerCevis sakiTxi  unda iyos gadawyvetili saRi azris safuZvelze. 

3. daskvnebi 

kognitiuri sistema CMM modelis bazaze SeiZleba iyos gamoyenebuli Semdegi 4-i 
kategiriis specialistebis mier:  

- organizaciis Sefasebis jgufi (Assesments Team) iyenebs CMM-s organizaciis 
magari da susti mxareebis aRmoCenisTvis; 

- kontragentebis Sefasebis jgufi (Evaluation Team) iyenebs CMM-s kontragentebis 

SerCevisas riskis gamovlenisTvis da kontraqtebisTvis TvalisdevnisTvis; 
- xelmZRvanelebi da teqnikuri personali iyenebs CMM-s procesis srulyofis 

programis dagegmis da cxovrebaSi danergvis saqmianobis gasaazreblad; 
- procesis gaumjobesebis jgufi iyenebs CMM-s, rogorc Tavisi moqmedebebis 

saxelmZRvanelos. 
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О МОДЕЛИ ЗРЕЛОСТИ ВОЗМОЖНОСТЕЙ 
 

Бежанишвили Л. 
Грузинский Технический Университет 

Резюме 
Претензии потребителей к качеству программных продуктов выдвинули на передний 

план исследований гарантии качества программных продуктов. Качество разрабатываемой 
системы объявлялось свойством системы и должно было стать планируемым и управляемым. 
Выяснилось, что качество продукта находится в прямой зависимости от качества процессов, 
которые используются для его создания. Понимание этого факта стало основополагающим при 
создании модели CMM/CMMI, которая предназначена для оценки зрелости процессов 
разработки и определения основных групп процессов разработки. В Грузии изучение, и тем 
более сертификация, по CMM/CMMI пока относится к малоизвестной категории. Поэтому 
очень актуальна проблема создания когнитивной системы для оценки возможностей 
организации, а также обучения принципам организационной культуры. Организации также 
получат рекомендации по улучшению организационных процессов. 
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Summary 
User’s claim pretension to the programming products quality brings to the investigations 

forefront the insurance arrangements of the programm products quality. A quality of the workable 
system is announced as system property and should be planned scheduled and managed. It came to 
light that the product quality is in direct dependence of a quality of the process, which is used for its 
creation. Understanding this fact stands fundamental for the creation CMM/CMMI model, which is 
assigned for the maturity estimation of the working process. In Georgia learning and certification on 
CMM/CMMI have episodic character yet. Therefore the cognitive system creation is very important 
for estimation of the organization’s abilities and also for learning organizational culture. An 
organization takes also the recommendation for the organizational culture improvement. 


