
Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(19), 2015 

 

161 

 

sakontrolo nimuSis momzadeba  

laboratoriaTaSorisi gamocdebis Casatareblad 

nodar abelaSvili1, nika abelaSvili2 

1 - saqarTvelos teqnikuri universiteti,  

2- avstriuli sainJinro sakonsultacio biuro `Ingerieure Gmbh” 

reziume 

ganixileba laboratoriaTaSorisi gamocdebis Catarebisas sakontrolo nimuSis 

klevis meTodika gazomvis Sedegebis ganmeorebadobis kriteriumis gansazRvrisa da misi 

fizikuri mniSvnelobis dasadgenad monawile laboratoriebisaTvis kvalifikaciis 

Semowmebisas Sesabamisobis SefasebisTvis. laboratoriaTaSorisi gamocdebis Catarebisas 

maTi urTierTSesabamiobis dadgena gamocdis Sedegebis dispersiebisa da dakvirvebaTa 

Sedegebis saSualo ariTmetikulebs Soris gansxvavebisa da, Sesabamisad,  maTi 

erTgvarovnebis dadgenis gziT xorcieldeba, sadac pirsonis kriteriumTan erTad 

SesaZlebelia stiudentis kriteriumis gamoyenebac. 

sakvanZo sityvebi: laboratoriaTaSorisi gamocdebi. aRwarmoebadobis piroba. 

ganmeorebadobis piroba. Sefasebis kriteriumi. dispersia. saSualo ariTmetikuli. 

1. Sesavali 

evrokavSirsa da saqarTvelos Soris asocirebis Sesaxeb SeTanxmebis mesame Tavi 

eTmoba saerTaSoriso vaWrobaSi teqnikuri barierebis aRmofxvris TvalsazrisiT  

sakanonmdeblo metrologiis, standartizaciis, akreditaciisa da Sesabamisobis Sefasebis 

sakiTxebs, rac aRniSnul sferoebSi ormxrivi Sexedulebebisa da midgomebis daaxloebas 

gulisxmobs, maT Soris akreditirebuli sagamocdo laboratoriaTaSorisi gamocdebis 

(lSg) Catarebis oganizebisas. 

erTi da igive sferos sxvadasxva laboratoriebis gazomvis SedegebSi gamoyenebul 

sazom sakontrolo saSualebebis maxasiaTeblebis arastabilobis gamo SesaZlebelia 

gazomvis SedegebSi garkveuli saxis gabnevebi arsebobdes. gabnevis maxasiaTeblebis 

erTgvarovnebisa da maTi dasaSvebobis kriteriumebis  dadgena lSg-is Catarebis ZiriTadi 

mizania. 

2. ZiriTadi nawili 

 

mocemuli meTodika iTvaliswinebs  misaRebadobis ori kriteriumis gansazRvras, 

romlebic ganpirobebulia mocemuli meTodikis damuSavebisas ganmeoradobis ur da 

aRwarmoebadobis standartuli ganusazRvrelobis uR kriteriumebis gamoyenebiT. 

aRwarmoebadobis piroba ganisazRvreba gamocdis SedegebiT, romelic miiReba erTi da 

imave meTodiT, identur gamosacdel obieqtebze, sxvadasxva laboratoriaSi, sxvadasxva 

operatoris mier, sxvadasxva aRWurvilobis gamoyenebisas. 

ganmeorebadobis piroba ganisazRvreba damoukidebeli gamocdis SedegebiT, romelic  

miiReba erTi da imave meTodiT, identur gamosacdel obieqtebze, erTi da imave 

laboratoriaSi, erTi da imave operatoris mier, erTi da imave aRWurvilobis 

gamoyenebisas, drois mcire monakveTSi. 
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ganmcxadebeli (lSg-s monawile) sagamocdo laboratoriis Siga preciziuloba 

mowmdeba misi ganmeorebadobis jamuri standartuli ganusazRvrelobis uΣrgan. SedarebiT  

sabaziso (provaideri) laboratoriis jamur standartul ganusazRvrelobasTan uΣrbaz.  

misaRebadobis kriteriumis gaTvaliswinebiT [1], romelic gamoiTvleba formuliT: 

 

���გან.
�

���ბაზ.
� ≤

�(���)
� (�)

�
 

sadac: 

χ2
(1-α) (ν)  aris  χ2  ganawilebis  (1-α) kvintili  ν=n-1  Tavisuflebis xarisxisaTvis; 

n - gazomvebis raodenobaa. mniSvnelovnebis done miviRoT α=0,05. 

aseTi Sedarebis Catareba SesaZlebelia, rodesac sabazo da gamosacdeli laborato-

riebi aRwarmoebis eqsperimentSi moixmars erTi da imave tipis sazom aparaturas, 

romelTa metrologiuri maxasiaTeblebi sakmaod axlosaa erTmaneTTan. realurad 

praqtikaSi sxvadasxva sagamcdo laboratoriebis mier wamoyenebuli sazomi sSualebebis 

metrologiuri maxasiaTeblebi SesaZlebelia ramdenadme gansxvavdebodes erTmaneTsgan. 

amitom mizanSewonilia laboratoriebs Soris Sedegebis Sedareba moxdes gasazomi sididis 

Sesabamisi ganusazRvrelobebisa da saSualo ariTmetikulebis Sedarebis Sefasebis gziT  

stiudentis kriteriumis gamoyenebiT. 

����გან − ���ბაზ.�≤ �(���)(�)∙���ბაზ  

ganmcxadebeli da sabazo laboratoriebis gasazomi sididis saSualo ariTmeti-

kulebs ��გან. ,    ��ბაზ. adareben qvemoT mocemuli saxiT moyvanil misaRebadobis kriteriumis 

mixedviT 

���გან. −    ��ბაზ.�≤ �(���)(�)∙���ბაზ 

sadac �(���)(�) - stiudentis koeficientia mocemuli sandoobis donisa da  � = � − 1 

Tavisuflebis xarisxisaTvis. 

mocemuli meTodikis mixedviT gaweril procedurebSi  n=10  da  α=0,05. 

stiudentis ganawilebis gamoyenebiT miRebuli moyvanili kriteriumis pirobebis 

dakmayofileba faqtobrivad niSnavs, rom ganmcxadebeli laboratoriis mier miRebuli 

gazomvis Sedegebi moTavsebulia sabazo laboratoriis mier miRebuli gazomvis Sedegebis 

ndobis intervalis 95%-ian sazRvrebSi. 

provaideri laboratoriis mier lSg-s sakontrolo nimuSis momzadeba dakavSi-

rebulia zemoT aRniSnul kriteriumebis eqsperimentul gansazRvrasTan, romelic 

iTvaliswinebs kontrolis obieqtis saZiebeli parametris aTjeradi dakvirvebis Sedegebis 

mixedviT gazomvis mniSvnelobis povnas. amasTan gazomvis Sedegebis sizustesTan erTad 

mniSvnelvania daculi iqnas kontrolis obieqtis SerCevis ZiriTadi kriteriumi misi 

parametrebis stabiloba da aucilebeli samuSao vadis ganmavlobaSi maTi ganmeorebadoba, 

maT Soris Sesabamisi pirobebis dacviT nebismieri saxis transportiT gadaadgilebis 

Semdeg.  

dakvirvebaTa Sedegebis mixedviT napovni gazomvis Sedegis mniSvnelobebiT 

gamoiTvleba dakvirvebaTa Sedegebis dispersiebi da Semowmdeba dakvirvebaTa jgufebis 
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dispersiebis erTgvarovneba fiSeris kriteriumis saSualebiT [1]. maTi erTgvarovnebis 

SemTxvevaSi gamoiTvleba gazomvis Sedegebis dispersia da misi jamuri standartuli 

ganusazRvreloba ���ბაზ. - sabazo laboratoriis sakontrolo nimuSis jamuri 

standartuli ganusazRvreloba, romelic ganmcxadebeli laboratoriis mier miRebul 

���გან  mniSvnelobas Sedardeba.  

sakontrolo nimuSi 10 kv-mde simZlavris eleqtroaparaturis damcavi damwevis 

konturis imitirebul winaRobas warmoadgens. 

sakontrolo nimuSis gamokvleva ganmeorebadobis pirobis Sesamowmeblad 

mimdinareobda National Instruments  firmis ELVIS-2 sazomi kompleqsis saSualebiT, sadac 

eqsperimenti tardeboda dakvirvebaTa 10 SedegisaTvis (monacemebis i, simravle) da 

paraleruli gamocdebis 10 erTeulisaTvis (monacemebis j simravle). gamocdis Sedegebi 

mocemulia №1 cxrilSi. 

gamocdis Sedegebi                              cxr.1 

  eqsperi-  

    menti 

          j 

 

dakvir-     

veba  i 

 

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

 

 

8 

 

9 

 

10 

1 4,596 4,606 4,604 4,600 4,601 4,608 4,604 4,602 4,604 4,601 

2 4,595 4,608 4,604 4,599 4,600 4,608 4,605 4,602 4,604 4,601 

3 4,595 4,610 4,603 4,599 4,600 4,608 4,604 4,602 4,603 4,600 

4 4,594 4,610 4,603 4,599 4,600 4,607 4,605 4,602 4,604 4,601 

5 4,594 4,610 4,603 4,599 4,600 4,608 4,604 4,601 4,603 4,601 

6 4,595 4,610 4,603 4,599 4,599 4,607 4,604 4,602 4,603 4,601 

7 4,594 4,612 4,603 4,599 4,599 4,607 4,604 4,601 4,603 4,601 

8 4,594 4,612 4,603 4,599 4,600 4,607 4,603 4,602 4,603 4,601 

9 4,595 4,613 4,603 4,599 4,600 4,607 4,604 4,602 4,603 4,601 

10 4,594 4,613 4,603 4,599 4,600 4,607 4,604 4,601 4,603 4,601 

gazomvis 

Sedegi 

��� =  

4,5946 

��� =  

4,6104 

��� =  

4,6032 

��� =  

4,599

1 

��� =  

4,5999 

��� =  

4,6074 

��� =  

4,6041 

��� =  

4,6017 

��� =  

4,6034 

���� =  

4,601 

A ტიპის 

განუსა 

ზღვრე 

ლობა 

0,0002

21 

0,0007

02 

0,0001

33 

0,000

01 

0,0001

79 

0,0001

67 

0,0001

79 

0,0001

59 

0,0001

63 

0,0001

49 

დისპერსია

  ��
� 

4,88∙

10�� 

49,3∙

10�� 

1,76∙

10�� 

0,01∙

10�� 

3,2∙

10�� 

2,78∙

10�� 

3,2∙

10�� 

2,5∙

10�� 

2,65∙

10�� 

2,22∙

10�� 

 

 miRebul Sedegebs Soris yvelaze didi mniSvneloba gavyoT yvela dispersiis jamis 

mniSvnelobaze. 

� =
����
�

∑ ��
���

���

=
49,3 ∙10��

72,5 ∙10��
= 0,68 ∙10�� 
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miRebuli mniSvneloba SevadaroT cxrilur mniSvnelobas [1] paraleruli eqsperi-

mentebis 10 jgufisa  da dakvirvebaTa erTiT naklebi (n-1) raodenobisaTvis G�ცხ=0,2439, 

romelic bevrad metia saangariSo mniSvnelobaze, rac miuTiTebs, rom gansaxilvel 

jgufTa dispersiebi arsebiTad ar gansxvavdeba erTmaneTisagan anu erTgvarovania da 

monacemTa gaerTianeba SesaZlebelia [3].  

 

2.2. dakvirvebaTa ramdenime jgufis saSualo ariTmetikulebis 

gansxvavebis arsebiTobis Semowmeba 

 

dakvirvebaTa ramodenime jgufis saSualo ariTmetikulebis gansxvavebis arsebiTobis 

Sesamowmeblad gamoiyeneba fiSeris kriteriumi, moyvanili gaangariSebis algoriTmis 

mixedviT,  rac cx.1-Si moyvanili mniSvnelobebisaTvis mogvcems:  

 TiToeuli jgufis saSualo ariTmetikulebi ��� ; 

 

��� ��� ��� ��� ��� ��� ��� ��� ��� ���� 

4,5946 4,6104 4,6032 4,5991 4,5999 4,6074 4,6041 4,6017 4,6034 4,601 

 

 erToblivi saSualo 

�� =
1

�
� ��

�

���
��� = 4,602 

sadac � dakvirvebaTa saerTo raodenobaa yvela jgufSi: 

� = �� + �� + ⋯+ ��=100 

 jgufTaSorisi dispersia �∑�
�  

�∑�
� =

1

� − 1
� ��(�� − ��)� = 1,96∙10��

�

���
 

 jgufebis SigniT dispersiebis gasaSualebuli mniSvneloba �∑̅�
�   

�∑̅�
� =

1

� − �
� � ���� − ����

�
= 2,813 ∙10��

��

���

�

���
 

- ganisazRvreba fiSeris kriteriumis saangariSo mniSvneloba 

� =
�∑�
�

�∑̅�
�� = 1,96∙10��

2,813 ∙10��
� = 696,765 

 romelic Seedareba Sesabamis kritikul mniSvnelobebs.  

 zeda kritikuli mniSvneloba �ზ  SeirCeva fiSeris cxrilis L-1 svetisa da N-LL  

striqonis gadakveTaze da  ≈ 2. 

 qveda kritikuli mniSvneloba  �ქ  =
1
�ზ  
� ≈ 0,5.  

Tu saangariSo mniSvneloba aRmoCndeba zeda da qveda kritikul mniSvnelobebs Soris 

iTvleba, rom gansaxilveli jgufTa saSualo ariTmetikulebis gansxvaveba ara arsebiTi.  

Cveni SemTxvevisTvis:  
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�ქ ≤
�∑�
�

�∑̅�
�� ≤ �ზ 

saangariSo mniSvneloba ar aRmoCnda zeda da qveda kritikul mniSvnelobebs Soris  e.i. 

saSualo ariTmetikulebis gansxvavebis arsebiTobis Semowmebis Sedegi aRmoCnda ara-

erTgvarovani, amitom unda davadginoT jgufidan jgufze gadasvlisas saSualo 

ariTmetikulebis wanacvlebis xasiaTi. wanacvleba SeiZleba iyos monotonurad zrdadi an 

klebadi an icvlebodes SemTxveviTi xasiaTiT. wanacvlebis xasiaTis dadgena warmoebs abes 

kriteriumiT, romlis realizaciis algoriTms Semdegi saxe aqvs: 

 zemoT miRebuli jgufebis saSualo ariTmetikulebis ���,���,   .  .  . ���  saSualebiT 

gamoviTvaloT mezobeli jgufebis saSualo ariTmetikulebis sxvaobebi, romelic 

mocemula me-2 cxrilSi.                                    

  ცxრ.2 

mezobeli jgufebi jgufebs Soris sxvaoba mniSvneloba 

�� ��� − ��� 0,0158 

�� ��� − ��� 0,0072 

�� ��� − ��� -0,0041 

�� ��� − ��� 0,0008 

�� ��� − ��� 0,0075 

�� ��� − ��� -0,0033 

�� ��� − ��� -0,0024 

�� ��� − ��� 0,0017 

�� ���� − ��� -0,0024 

 

 Semdeg gamoiTvleba ori dispresia: 

��
� =

1

2(� − 1)
� ��

� = 2,22
���

���
∙10�� 

���
� =

�

���
∑ (��� − ��)� = 1,93�
��� ∙10��. 

 abes kriteriumis saangariSo mniSvneloba 

� =
��
�

���
�� = 1,15 

miRebuli mniSvneloba Seedareba abes kriteriumis cxrilur kritikul mniSvnelobas 

da Tu saangariSo mniSvneloba aRemateba cxrilurs � > �ცხ. , maSin jgufebis saSualo 

ariTmetikulebis wanacvlebas SemTxveviTi xasiaTi gaaCnia, xolo Tu � ≤ �ცხ.  maSin 

jgufebis saSualo ariTmetikulebis wanacvleba sistematuri xasiaTisaa. vinaidan gvaqvs 

paralerul dakvirvebaTa 10 jgufi (L=10), amitom misi cxriluri mniSvneloba �ცხ. =  

0,5311, q=0,05 mniSvnelobaTa donisaTvis, rac naklebia mis saangariSo mniSvnelobaze  

�=1,15, e.i. jgufebis saSualo ariTmetikulebis wanacvlebas SemTxveviTi xasiaTi gaaCnia. 

radgan abes kriteriumis mixedviT saSualo ariTmetikulebis wanacvlebas 

SemTxveviTi xasiaTi aqvs, amitom dakvirvebaTa Sedegebis gaerTianeba  unda movaxdinoT 



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(19), 2015 

 

166 

 

iseve, rogorc monacemebisa, rodesac dispersiebi erTgvarovania, xolo saSualo 

ariTmetikulebi arsebiTad gansxvavdeba erTmaneTisagan [3].  

dakvirvebaTa Sedegebis gaerTianebuli maxasiaTebelebi - erToblivi saSualo �� da 

erToblivi saSualos dispersia  ���
�   gamoiTvleba  Semdegi formulebiT: 

 

��  =
∑ �����
�
���

�
= 4,6025                                                                    (1) 

���
� =

�

�(���)
�∑ (�� − 1)��

��
��� + ∑ ��(��� − ��)��

��� � = 1,75 ∙10��                              (2) 

 

romelTa ricxviTi mniSvnelobebi miRebulia adre gamoTvlilis gaTvaliswinebiT.  

miRebuli Sedegi gazomvis ganusazRvrelobis Sefasebis kriteriumebis gaTvaliswi-

nebiT warmoadgens Catarebuli eqsperimentuli kvlevis A tipis standartul 

ganusazRvrelobas anu sakontrolo nimuSis ganmeorebadobis eqsperimentSi miRebul jamur 

standartul ganusazRvrelobas [4] , romelic 

 

���გან. = ����
� = �1,75∙10�� = 4,19∙10�� � . 

 

Sesabamisad sakontrolo nimuSis winaRoba Caiwereba 

�საკ. = 4,6025± 4,19∙10��� 

sakontrolo nimuSis saZiebeli parametris mRebul mniSvnelobas Seedareba 

laboratoriaTaSors gamocdebSi monawile laboratoriebis gazomvis Sedegebi. 

sakontrolo nimuSis napovn mniSvnelobasTan miaxloebis xarisxis mixedviT msjeloben 

monawile laboratoriebis gazomvis Sedegebis kompetenciaze. 

 

3. daskvna 

 

laboratoriaTaSorisi gamocdebis (lSg) Catarebis aucilebloba, romelic 

evrokavSirsa da saqarTvelos Soris asocirebis Sesaxeb SeTanxmebis mixedviT 

akreditebul sagamocdo laboratoriebis monacemTa urTierTSesatyvisobasa da  

daaxloebas gulisxmobs mniSvnelovnadaa ganpirobebuli  provaideris mier momzadebuli  

sakontrolo nimuSis sakvlevi parametris gazomvis Sedegis  ganmeorbadobisa da 

aRwarmoebadobis unaris gansazRvris meTodisa da midgomebisagan, rac saboloo jamSi 

monawile lboratoriebis kvalifikaciisa da kompetenturobis Sefasebis safuZvelia. 
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Summary 

In the work the technique of research control sample during laboratory trials to establish 

criteria for the frequency and its physical values laboratory Parties in proficiency testing 

conformity assessment. During the inter-laboratory tests to establish their mutual compliance by 

finding the difference between the average and variance in the results of observations of 

arithmetic, where, together with Pearson’s criteria can be used and Student's criteria too. 
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Резюме 

Pассматривается методика исследования контрольного образца при проведении 

межлабораторных испытаний для установления критериев повторяемости и физического 

значения результатов измерения  при проверке оценки соответствия квалификации для 

участников. При проведении межлабораторных испытаний установление их взаимного 

соответствия осуществляется путем нахождения отличий между дисперсиями и средними 

арифметическими в результатах наблюдения, где совместно с критерием Пирсона можно 

использовать и критерии Стьюдента. 


