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mimdevrobiTi statistikuri kontrolis algoriTmis  

marializebeli mowyobilobebis sqemis sinTezi 

  revaz Jvania, nino maridaSvili, nazibrola eremeiSvili  

saqarTvelos teqnikuri universiteti 

reziume 

statiaSi ganxilulia produqciis xarisxis kontrolisstatistikuri meTodebis 

kritikuli analizi, romlis safuzvelzec SerCeulia monacemTa mimdevrobiTi statistikur 

analizze dafuZvnebuli kontrolis meTodebi.  arCevani dasabuTebulia imiT, rom 

mimdevrobiTi statistikuri kontroli moiTxovs 40 – 60 % -iT naklebi moculobiT 

amonarCevs, vidre sxva nebismieri saxis saxis satatistikuri kontroli, dafuZnebuli 

amonarCevis mudmiv moculobaze. mimdevrobiTi kontrolis avtomaturi CatarebisaTvis 

SemoTavazebulia amgvari kontrolis algoriTmis marializebeli originaluri mowyobiloba 

gaSlil logikur-funqcionaluri sqemis doneze.  

sakvanZo sityvebi: xarisxis kontroli; analizis wakveTa; dasajerobis funqcia; 

realizeba. 

1. Sesavali 

xarisxis kontroli is aucilebeli proceduraa, romelic unda gaiaros mza sasaqonlo 

produqciam sarealizaciod mis gatanamde. arsebobs kontrolis ori ZiriTadi saxeoba - 

mTliani, anu uwyveti da SerCeviTi kontroli [1]. mTliani kontroli  moicavs  sakontrolo  

produqciis  masSi Semaval uklebliv yvela M nakeTobas, SerCeviTi kontrolis dros ki 

kontrols eqvemdebareba  SemTxveviTi amonarCevis m<M  nakeToba da daskvna produqciis mTeli 

masis vargisobis Sesaxeb gamoaqvT dasaxelebuli amonarCevis gakontrolebis safuZvelze. 

nebismieri saxis kontrols Tan axlavs ori gvaris Secdoma - pirveli gvaris Secdoma α, roca 
sinamdvileSi  vargisi produqcia kontrolis Sedegad miCneuli iqneba wunad da  meore gvaris 

Secdoma β, roca sinamdvileSi wuni kontrolis Sedegad klasificirebuli iqneba rogorc 

vargisi. am Secdomebis warmoSobis ZiriTadi wyaroa sakontrolo gazomvebi, romelTa Sedegebis 

mixvedviT xdeba saboloo daskvnis gamotana. kontrolis utyuaroba, cxadia, miT ufro maRalia, 

rac ufro mcirea pirveli da meore gvaris Secdomebis albaTobebi P(α) da P(β) [1].    

      Tanamedrove pirobebSi, roca warmoeba metwilad masobrivi an msxvilseriulia, mTliani 

kontrolis Catareba praqtikulad gamoricxulia.  aseTi kontrolisaTvis saWiroa dauSveblad 

didi droiTi da materialuri danaxarjebi. amitom mimarTaven amorCeviT kontrols, roca 

m<<M.  amorCeviTi kontroli ki principulad SeuZlebelia Secdomebis gareSe.  amorCeviTi 

kontroli SeiZleba Catardes ori ZiriTadi sqemiT: pirvel SemTxvevaSi afiqsireben  

SemTxveviTi amorCevis (m) dasaSveb sidides (amonarCevis moculobas) da irCeven  P(α)  
albaTobis sasurvel mniSvnelobas. kontrolis gegma am dros unda iyos iseTi, rom man mogvces  

P(β)  albaTobis minimaluri mniSvneloba yvela sxva SesaZlo gegmasTan SedarebiT - mxolod am 

SemTxvevaSi iqneba gegma optimaluri. meore sqemis mixedviT, romelsac mimdevrobiTi kontroli 

ewodeba, winaswar afiqsireben  P(α) da P(β) albaTobebis sasurvel mniSvnelobobebs, samagierod 
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winaswar ucnobia  n - am dros is SemTxveviTi sididea da damokidebulia kontrolis konkretul 

eqsperimentis ganviTarebaze [2..3]. amorCeviTi kontrolis yvela SesaZlo gonivruli gegma unda 

iyos dafuZvnebuli  cdebis monacemebis damuSavebaze maTematikuri statistikis meTodebiT. 

amitom amorCeviTi kontroli imavdroulad statistikuri kontrolicaa. Cveni ganxilvis Tema 

iqneba mimdevrobiTi statistikuri kontroli da masTan dakavSirebuli zogierTi Teoriuli da 

teqnikuri xasiaTi 

2. ZiriTadi nawili - amocanis gadawyveta 

aRniSnuli Temis arCeva ganpirobebulia, mimdevrobiTi statistikuri anu valdis 

kontrolis (misi avtoris, cnobili mecnieris, gvaris mixedviT mas  valdis kontrolsac 

uwodeben) proceduris upratesobebiT [2]:                         

   1) SesaZlebelia winaswar mocemuli da uzrunvelyofili iyos Secdomebis orive albaToba  

P(α)  da P(β) erTdroulad. 

   2) mimdevrobiTi statistikuri kontrolisaTvis dakvirvebaTa aucilebeli rivxvi m  
saSualod 40-50% -iT naklebia,vidre winaswar dafiqsirebuli Sesabamisi ricxvi, romelic 

saWiroa igive upiratesobis uzrunvelsayofad kontrolis sxva meTodebisaTvis. 

 unda aRiniSnos, rom valdis kontrolis proceduras aqvs nakli - am dros winaswar 

ucnobia (apriorulad ar fiqsirdeba) dakvirvebaTa ricxvi  m,  romelmac calkeul 

SemTxvevaSi SesaZloa miaRwios dauSveblad did mniSvnelobebs.  es dabrkoleba SeiZleba 

aseTnairad gadavlaxoT: dakvirvebaTa (gazomvaTa) m ricxvisTvis davawesoT garkveuli zeda 

zRvari  m0. Tu am zRvris miRwevisas SevwyvetT gazomvebs, maSin igi gamoiwvevs winaswar 
mocemul P(α) da P(β) albaTobebis gazrdas. Tumca TviT valdis gamokvlevebi gviCvenebs, rom 

es zrda ar aris mnoSvnelovani, amitom marTebulia winaswar mocemuli   P(α) da P(β)  
albaTobebisTvis aviRoT sasurvelTan SedarebiT Semcirebuli mniSvnelobebi, raTa wakveTis 

Sedegad  gazrdili maTi mniSvnelobebi  ar aRmoCndes sasurvel mniSvnelobebze meti. am gziT 

SesaZlebelia Tavidan aviciloT zemoaRniSnuli nakli da SevinarCunoT valdis proceduris 

Rirsebebi. 

      produqciis xarisxis statistikuri kontrolisas SemoaqvT am produqciaSi defeqturi 

nakeTobebis Semcvelobis (wilis) ori garkveuli done:   P0   da P1,  P0 done Seesabameba 

rogorc mimwodeblis (damamzadeblis),aseve damkveTis (momxmareblis) moTxovnilebebs da 

pasuxobs warmoebis normalur msvlelobas, xolo P0 – maqsimalurad dasaSveb (zRrul) 

dones. Tu wunis faqtobrivi done P>P1, maSin aseTi produqcia dawunebuli unda iqnas, e.i. 

ar unda moxvdes savaWro qselSi sarealizaciod. Tu aRmoCndeba, rom P<P0, maSin produqcia 
miCneul iqneba vargisad, xolo P0<P<P1   utolobis Sesrulebisas saboloo gadawyetileba 

an aris miRebuli (kontroli unda Catardes Secvlil pirobebSi xelmeored), an produqcias 

mieniWeba dabali xarisxi. 
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      amrigad,nebismieri saxis statistikuri kontroli, maT Soris valdis procedurac, 

daiyvaneba maTematikur statistikaSi kargad cnobil amocanaze _hipoTezis 

garCeva_Semowmebaze:  hipoTezas  P=P0  amowmeben konkurentuli hipoTezis P=P1 
sapirispirod. 

 mokled ganvixiloT statistikuri hipoTezis Semowmebis valdiseuli kontrolis 

proceduris Teoriuli safuZvlebi. Semogvaqvs Zi sidideebi (i=1,2,…,m), romlebic kontrolis 

procesis mimdinareobas axasiaTeben ase: Ζi=0, Tu nakeToba i-ur cdaSi miCneuli iqna vargisad 

da Ζi=1,   Tu nakeToba daiwunes. amrigad,  kontrolis mimdevrobiTi Sesrulebuli m cdis 
Sedegad Ζ sidideTa danakvirveb erTobliobas (Ζ1,Ζ2,…,Ζi…,Ζm). naturaluri ricxvi  

Һ=∑
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1
, cxadia, gviCvenebs ,rom kontrolis m cdaSi sakontrolo nakeTobebi Һ- jer 

miiCnies wunad, e.i  

(m- Һ)-vargisad. Tu wunis wilia p maSin zemoaRwerili xdomilobis albaToba iqneba: 

PM=ph(1-p)m-h                                                                                         (1) 

 dasajerobis funqcia iqneba: 
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sadac P1m  da P0m  miiReba (1) –dan maSin Sesabamisad P=P1  da P=P0 CasmebiT. Lm sidide 

unda Seedaros or sasazRvro  A da B  ricxvebs, romlebisTvisac valds miRebuli aqvs 

formulebi: 
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analizi mimdinareobs Semdegnairad: yoveli m-uri nakeTobis Semdeg aucileblad Sesruldeba 

qvemoCamoTvlili utolobebidan erT-erTi: 

Lm ≤ B;       Lm ≥ A;      B< Lm< A;                     (4) 

Tu samarTliani aRmoCndeba (4) utolobidan pirveli, maSin analizi Sewydeba da miiReba 

saboloo daskvna ’’produqcia vargisia’’; Tu Sesruldeba meore utoloba,analizi maSinac 

Sewydeba—saboloo gadawyvetileba iqneba “produqcia wunia”; mesame utolobis Sesrulebisas 

ki analizi gagrZeldeba—kontrolze Semoitanen SemTxveviTi wesiT arCeul morig (m+1)-e 
nakeTobas,iangariSeben Lm+1 funqcias da misTvis atareben zemoaRweril operaciebs. 
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    kontrolis proceduris gamartivebis mizniT (4) utolobebSi gadadian maTSi monawile 

sidideebis logariTmebze. am gziT saTanado gamartivebebis Semdeg miiReba (4)-is 

ekvivalenturi utolobebi: 

                               Һ≤ bm ;              Һ≥ am ;                 bm< h< am ;                                                 (5)                                                         

sadac  Һ kvlavindeburad kontrolis m cdaSi dawunebuli nakeTobebis ricxvia, xolo bm da  
am  ricxvebisTvis (3) –is gaTvaliswinebiT gvaqvs :  
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        (6) da  (7) 

BM da  aM  ricxvebs xSirad Sesabamisad ‘misaReb’’ da ‘’sawundebulo’’ ricxvebs uwodeben. 

rogorc (6) da (7) tolobebidan Cans , sidideebi  Ζ0 , Ζ1 da  V ricxvebi arian damokidebulni 

m  cvladze da maTi gamoTvla SesaZlebelia jer kidev kontrolis dawyebamde. mivaniWebT ra 

m cvlads rig-rigobiT naturalur, zrdad mniSvnelobebs, winaswar SeiZleba gamovTvaloT 

(6) da (7) tolobebis mixedviT bm da am sasazRvro ricxvebi. xelT gveqneba ra es sidideebi, 

kontrolis proceduras Zalze martivad CavatarebT (5) utolobebis safuZvelze. kontroli 

gagrZeldeba manam, sanam ar Sesruldeba (5) tolobida pirveli an meore. rogorc viciT, 

SesaZlebelia kontrolis procedura ise gagrZeldes, rom m=m0  mniSvnelobisTvisac ZalaSi 

darCes (5) utolobebidan mesame, e.i dakvirvebaTa zRvruli m0  ricxvisTvis ar iyos 

gamotanili daskvna sakontrolo produqciis vargisobis Sesaxeb.msgavs SemTxvevaSi valdi 

gvTavazobs analizis wakveTas: Semoaqvs D0= m0V ricxvi, romlisTvisac rogorc advilad 

SeiZleba davadginoT, samarTliani utoloba : 

Bm0 < D0 < am0                                                                         (8) 

anu intervali (bm0 ; am)iyofa or qvediapazonad  [bm0;D0]    da [DM0 ; am0 ]. cxadia, hm0 

ricxvi aucileblad moxvdeba am qvediapazonidan erT-erTSi. Tu Sesruldeba utoloba  

bm0 <hm0 ≤DM0                                                                                                           (9) 

 maSin produqcia unda CaiTvalos vargisad; Tu ki  Sesrulda utoloba  
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DM0 < hm0 < am0                                                                                   (10) 

unda miRebul iqnas gadawyvetileba “produqcia wunia”. ukanasknel utolobebSi hm0 

kontrolis  m0 cdaSi dawunebul nakeTobaTa ricxvia. 

   Cven aRniSnuli gvqonda, rom gazomvis Sewyvetas  Sedegad mosdevs kontrolis dawyebamde 

winaswar SerCeuli )(αP  da )(βP  albaTobebis zrda, ris Sesafasebladac valds 

gamoyenebuli aqvs Sesabamisi miaxloebiTi formulebi.  

3. daskvna 

Cvens mier ukve damuSavebulia formulebi, romelTa sizuste bevrad metia, vidre 
valdis xsenebuli miaxloebiTi formulebisa da agreTve ganxiluli algoriTmis 
marealizebeli sqema gaSlil logikur-funqcionalur sqemis doneze vmuSaobT miRebuli 
Sedegebis gaformebisTvis statiis saxiT. 
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SYNTHESIS OF THE DEVELOPMENT SCHEME FOR IMPLEMENTATION OF THE 
ALGORITHM OF THE CONSECUTIVE STATISTIC CONTROL 

Jvania Revaz,   Maridashvili Nino, Eremeishvili Nazibrola 
Georgian Technique University 

Summary 
The article presents the critical analysis of the statistics methods of product quality control. The 

control method is as well selected based on the consecutive statistical analysis of the data. The method 
was selected due to the fact that the consecutive statistics control requires the selection capacity less by 
40-60% than any other form of the statistics controls, being based on the permanent selection capacity. 
For the automated implementation of the consecutive control, the original tool is proposed to develop the 
algorithm for such control on the level of the converted logical functional scheme.    

СИНТЕЗ СХЕМЫ УСТРОЙСТВА, РЕАЛИЗУЮЩЕГО АЛГОРИТМ 
ПОСЛЕДОВАТЕЛЬНОГО СТАТИСТИЧЕСКОГО КОНТРОЛЯ 

Жвания Р.М., Маридашвили Н. И., Еремеишвили Н.И. 
Грузинский Технический Университет 

Резюме 

В данной статье рассмотрен критический анализ статистических методов контроля качества 
продукции и выбран метод контроля, основанный на последовательном статистическом анализе 
данных. Выбор обоснован тем, что последовательный статистический контроль требует на 40-60% 
меньшего объёма выборки, чем другой любой вид статистического контроля, основанный на 
постоянном объеме выборки. Для автоматического проведения последовательного контроля 
предложено оригинальное устройство, реализующее алгоритм такого контроля на уровне 
развёрнутой логико-функциональной схемы. 


