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gazomviTi procesebis elementebis da meTodur-jamuri 

cdomilebebis aspeqtebi metrologiur kvlevebSi 

izolda  garsevaniSvili, vladimer fadiuraSvili,  zaza fadiuraSvili 

saqarTvelos teqnikuri universiteti 

reziume 

ganixileba gazomviTi elementebis da meTodur-jamuri cdomilebebis aspeqtebi 

metrologiur kvlevebSi. gazomvebisa da kontrolis SemTxvevaSi gamocdad moixse-nieba 

obieqtis Tvisebebis Tvisobrivi da raodenobrivi ma-xasiaTeblebis eqsperimentaluri 

gazomvebi specialuri saSualebebiT. aRsaniSnavia, rom gamocdis realuri pirobebi 

yovelTvis gansxvavdeba nominalurisagan, amitom absolu-turad zusti monacemebis miReba 

yovelTvis Seadgens did siZneles. ganxilulia cdomilebebis saxeebi da maTi maxasi-

aTeblebi, cdomilebebis gasaangariSebeli meTodebi da au-cilebeli moTxovnebi monacemTa 

Sejamebis dros.   

sakvanZo sityvebi: eleqtruli gazomva. magnituri gazomva. akustikuri gazomva. 

optikuri gazomva. meqanikuri gazomva. sistemuri cdomileba. SemTxveviTi cdomileba.  

1. Sesavali 

gazomva rTuli procesia, romelic iTvaliswinebs mTe-li rigi struqturuli 

elementebis urTierTqmedebas. maT miekuTvneba: gasazomi davaleba, gazomvis obieqti, 

gazomvis principi, gazomvis meTodi da saSualeba, gazomvis modeli, gazomvis pirobebi, 

Sedegebi da gazomvis cdomileba. 

gazomvis procesi mimdinareobs ori mimarTulebiT, romlebic ukavSirdeba da avsebs 

erTimeores „realuroba-modeli“ formiT.gazomvis obieqtis modeli unda akmayofilebdes 

moTxovnebs - cdomileba ar unda aRematebodes dasaSvebi normebidan 10 %-s. Tu aseTi 

gazomvis modeli ver akmayofilebs dadgenil moTxovnebs, saWiroa gazomvis obieqtis 

Secvla metad efeqturi modeliT, romelic daakmayofilebs saWiro  fizikuri monacemebis 

moTxovnebs. 

gazomvis obieqti axorcielebs principis SerCevas, gazomvis meTods da saSualobas. 

gazomvis principSi igulisxmeba fizikuri principebis erToblioba, rasac efuZneba 

gazomva. magaliTad, rodesac vzomavT eleqtrul Zabvas, an gazomvis siCqares. gazomvis 

meTodi aris xerxi an gasazomi sidideebis erToblioba da urTierTSedareba. 

metrologiuri analizisaTvis aucilebelia tradiciu-li klasifikacia dafuZnebuli 

fizikur principebze. aqedan gamomdinare gazomvebis saxeebia: eleqtruli, magnituri, 

akustikuri, optikuri,meqanikuri da a.S. yvelaze matriv meTodad iTvleba 

magnitoeleqtruli sistemebis Zabvis gazomva eleqtromeqanikuri voltmetrebiT, sadac 

viyenebT diferencialur da nulovan meTodebs. diferencialuris dros gazomili sididis 

Sedarebas vaxdenT winaswar moTxovnad sididesTan, xolo nulovani meTodis dros maT 

Soris sxvaoba unda utoldebodes nuls.   

gazomvis procesSi aucilebelia gazomvis saSualebis sworad SerCeva, sadac 

gasaTvaliswinebelia garemos temperatura, tenianoba, wneva da a.S. moqmedi sidideebi, 

romelTa gavlenac aisaxeba Sedegebze. aseT dros aucilebelia damatebiTi cdomilebebis 

gaTvaliswinebac, ris Semdegac gazomvis sizuste iTvleba dadebiTad, rodesac gaangariSe-

buli cdomilebebi miaxloebulia nulTan. aucilebelia erTidaigive obieqtze gazomva 

Catardes ramodenimejer erTidaigive saSualebiT da saTanado pirobebiT. Semdeg xdeba 
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Sedegebis Sedareba, sadac aucilebelia maTi monacemebis Tanxvedra, rac iTvleba gazomvis 

xarisxis maCveneblad. gazomvis Sedegi da cdomilebis Sefaseba iwodeba gazomvis 

subieqtad, rac aerTianebs gazomvis procesSi realur da moTxovnad Sedegebs, ris 

mixedviTac xorcieldeba Tanmimdevroba, rac gamoixateba SemdgomSi gasazomi davalebis 

dasmiT, obieqtze informaciis moZieba da analizi, obieqtis gasazomi modelis SerCeva da 

miRebuli Sedegebis damuSaveba. 

gazomvis metrologiuri gazomvebidan gamomdinare gazomvebi iyofa teqnikur da 

metrologiur mimarTulebad. 

teqnikuri gazomvebi mimdinareobs specialuri teqnikuri  saSualebebiT da miRebul 

Sedegebze dayrdnobiT. xolo metrologiuri gazomvebi sruldeba etalonebis saSualebiT 

da SedarebiT etalonur da praqtikul-realurad miRebul monacemebs Soris. 

2. ZiriTadi nawili 

gamocdisa da kontrolis SemTxvevaSi gamocdad moixse-nieba obieqtis Tvisebebis 

Tvisobrivi da raodenobrivi maxasiaTeblebis eqsperimentaluri gazomvebi specialuri 

saSualebebiT. maxasiaTeblebis eqsperimentaluri gansazRvra mimdinareobs gazomvebiT, 

SefasebebiT da kontroliT. 

gamocdis mizans Seadgens aqtiuri parametrebis monacemebi da maxasiaTeblebi 

gamocdebis msvlelobis dros, vinaidan gamocdis realuri pirobebi yovelTvis 

gansxvavdeba nominalurisagan, amitom absoluturad zusti  monacemebis miReba yovelTvis 

Seadgens did siZneles.gamocdis Sedegebad yovelTvis moixseneba obieqtis Tvisebebis 

maxasiaTeblebi, rodesac dasmuli davaleba Seesabameba obieqtis moTxovnebs da Sedegebi 

xasiaTdeba sizustiT. 

gazomvebsa da gamocdebs Soris arsebobs TvalsaCino msgavseba. jer erTi, Sedegebi 

orive operaciis dros gamoisaxeba ricxobrivad da meorec, cdomilebebi orive 

SemTxvevaSi damoukidebelia gazomvisa da gamocdis Sede-gebze. magram metrologiis 

TvalsazrisiT aris maT Soris gansxvavebac, rac gamoixateba cdomilebebis gansazRvris 

dros. ase, rom gamocda es aris zogadi informacia obieqtis Sesaxeb, xolo gazomva 

informacia realuri Sedegebis Sesaxeb. gazomva da kontroli mkveTrad arian erTimeores-

Tan dakavSirebuli informaciuli momacemebiT da gamoirCevian saerTo operaciebiT, 

rogoricaa  Sedarebebi da gasazomi gardamqmnelebi. amave dros maTi procedurebi bevrad 

gansxvavdeba: 

- gazomvis Sedegad iTvleba raodenobrivi maxasiaTebeli, xolo kontrolis - 

Tvisobrivi; 

- gazomva mimdinareobs monacemTa farTo diapazoniT, xolo kontroli - mcire 

ricxovani monacemebiT SesaZleblobebis farglebSi; 

- makontrolebeli xelsawyoebi, gamzomi xelsawyoebisagan gansxvavebiT, ixmareba 

nawarmis mdgomareobis gasakontroleblad, risi parametrebic cnobilia da icvleba viwro 

zRvrebSi; 

-  produqciis ZiriTad maxasiaTeblad gazomvisas iTvleba sizuste, xolo 

kontrolis SemTxvevaSi - WeSmariteba.    

produqciis gazomvis Sedegad miRebuli xarisxi ganisazRvreba misi cdomilebiT. 

cneba „cdomileba“ emyareba sam ZiriTad moTxovnas: gazomili fizikuri sidideebis mosa-

lodneli da realuri mniSvnelobebi da gazomvis Sedegebi. 
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fizikuri sidideebis mosalodneli mniSvnelobebi aris idealuri pirobebis Sedegad 

misaRebi monacemebi aRebul obieqtze, romelic exeba rogorc raodenobriv, aseve Tviso-

briv monacemebs.fizikuri sidideebis realuri mniSvnelobebi aris eqsperimentalurad 

miRebuli Sedegebi, rac sasurvelia uaxlovdebodes mosalodnel monacemebs.  

gazomvis Sedegebi miaxloebiTi angariSebia da uaxlovdeba mosalodnel Sedegebs. 

ganmarteba „cdomileba“ aris metrologiis erT-erTi centraluri moTxovnadi 

mniSvneloba da asaxavs gazomili Sedegebis cdomilebas. es aris sxvaoba gazomvis Sedegad 

miRebul realur monacemebsa da mosalodnel Teoriul Sedegebs Soris 

Δ = X – Q 

e.i. es aris sxvaoba gazomvis saSualebebis monacemebsa da miRebul fizikur sidideebs 

Soris. 

praqtikulad cdomileba SeiZleba davyoT SemTxveviT cdomilebad, sistemur 

cdomilebad, progresirebad da `uxeS” cdomilebad. SemTxveviT cdomilebas miekuTvneba 

gazomvebis dros gauTvaliswinebeli Sedegis miReba, romelic gamoiwvia an gasazomi 

saSualebis gaumarTaobam, an kidev Semsruleblis gamo. sistematiuri cdomilebis dros 

saqme gvaqvs  mudmivad dakanonebul cdomilebasTan, romelic mcirdeba yovelTvis 

gazomvebis gameoradobis dros. progresirebuli cdomileba aris araprognozirebadi 

cdomileba, romelic drois mTel monakveTSi nel-nela icvlis mdgomareobas da aris 

specifikuri arastacionalu-ri procesebisaTvis. uxeSi cdomileba aris SemTxveviTi 

Sedegebi calkeuli dakvirvebebis dros, romelic vlindeba ZiriTadad an gare-Se 

faqtorebis gavleniT, an kidev operator-laborantis ara swori moqmedebiT. 

arsebobs SedarebiTi cdomileba, rodesac absoluturi cdomileba efardeba 

realurad miRebul cdomilebas: 

𝐵 =
Δ

𝑄
=
(𝑥 − 𝑎)

𝑄
 

aq mocemuli cdomileba gaigivebuli SedarebiT cdomile-basTan ganixileba sazomi 

sistemebis absolutur cdomilebad da iTvleba mudmiv cdomilebad gazomvebis dros. 

aqedan gamomdinare, gazomvebis dros miRebuli Sedegebis sizuste xasiaTdeba 

miRebuli cdomilebebis safuZvelze. 

gaangariSebebiT miRebuli Sedegobriv cdomilebebs uwodeben jamur cdomilebebs, 

sadac mTavar problemad iTvleba is, rom cdomilebebis Sejamebisas Sedegebi unda 

CavTvaloT SemTxveviT cdomilebad. namdvilobis Teoriis Tanaxmad Sedegebis orientireba 

unda xdebodes mravaljeradi gazomvebis da cdomilebebis Sedegebis safuZvelze. 

unda gaviTvaliswinoT, rom calkeuli Semadgeneli cdomilebebi unda iyos 

erTimeoresTan Sexamebuli; ,am dros jamis kanonierebis forma SeiZleba mkveTrad gansxvav-

debodes Semadgenlobis ganawilebis moTxovnebisagan. 

cdomilebebis dajameba efuZneba kanon moTxovnas, rom cdomilebis absoluturi 

mniSvneloba yovelTvis unda iyos gazomil Sedegebze bevrad naklebi. 

praqtikuli moTxovnebi jamuri cdomilebebis misaRebad mdgomareobs masSi, rom  

1. jamuri mniSvnelobebis misaRbad gasaTvaliswinebelia kavSiri sxvadasxva cdomile-

bebis Semadgenlobisa; 

2. TiToeuli Semadgenloba unda moinaxos calke gaangariSebiT da moTxovnadi kanonebis 

gaTvaliswinebiT; 
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3. yvela jamuri Sedegebis miRebisaTvis aucilebelia calkeuli cdomilebebis cal-

calke gaangariSeba; 

4. Semadgenlobebis Sejamebidan gamoyofen mkveTrad urTierTdamokidebul cdomilebebs 

da maT Sefasebebs, ris Semdegac axdenen maT geometriul Sejamebas. 

cdomilebaTa Sejamebis meTodika mdgomareobs imaSi, rom procesebi ganxorcieldes 

rac SeiZleba martivad da moxerxebulad, romelic mkveTrad amartivebs Sromas da zrdis 

mis nayofierebas. 

sistematuri cdomilebebis gamosakvlevad fasdeba maTi Semadgenlobebis mixedviT da 

uwodeben elementalur sistemur cdomilebebs da naxuloben maTi gamosworebis meTodebs 

cdomilebebis aRsakveTad, risTvisac saWiroa davicvaT Semdegi moTxovnebi: 

- Tu cnobilia cdomilebaTa zRvrebis Sefaseba, maSin maTi ganawileba SeiZleba 

ganxorcieldes Tanasworad. 

- Tu cnobilia procesis Sefaseba, maSin cdomilebaTa ganawileba iTvleba 

normalurad, romelic iZleva saSualebas SevajamoT elementaruli sistemuri cdo-

milebebi. 

rac Seexeba SemTxveviTi cdomilebebis Sejamebas, igi dafuZnebulia mdgomareobis 

albaTobis TeoriasTan da emyareba realurobis SemTxvevaSi mis maTematikur gaangari-

Sebebs. magram aRsaniSnavia, rom sistemuri da SemTxveviTi cdomilebebis Sejamebis 

meqanizmi mkveTrad gansxvavdeba calke aRebuli SemTxveviTi cdomilebebis meqanizmisagan, 

vinaidan sistemaSi mravaljeradi gazomvebis dros SemTxve-viTi cdomilebebis raodenobac 

mkveTrad mcirdeba da SeiZleba maTematikuri gaangariSebebis dro maTi gamoricxvac. 

 

3. daskvna 

       dasasruls unda aRiniSnos, rom sistemuri gazomvebis dros aucilebelia 

ganxorcieldes gazomili Sedegebis damuSaveba da winaRobaTa jamuri cdomilebebis 

gaangariSe-ba,  romlis drosac gazomvis jamuri cdomileba miiReba SemTxveviTi da 

sistemuri cdomilebebis SejamebiT, rome-lic Sedgeba gazomili Sedegebis ZiriTadi da 

damatebiTi cdomilebebisagan, sadac miRebuli Sedegebidan aucileb-lad gamoikveTeba 

Sedegi, rom sistemuri cdomileba mkveTrad unda aRematebodes SemTxveviT cdomilebebs. 
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ASPECTS OF MEASURING ELEMENTS AND METODO-TOTAL ERRORS  
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Summary 

Analyzed are aspects of measuring elements and those of method-summarized errors in 

metrological researches.In case of measurements and control, a test is considered as experimental 

measurements of quantitative and qualitative factors of properties of an object that are conducted 

by means of specific instruments.It has to be mentioned, that real test conditions are always 

different from the nominal ones, thus acquisition of absolutely accurate data is often involving 

great difficulties. Reviewed are types of errors and their factors, as well as methods of calculating 

errors and conditions required for data summarizing.  

 

АСПЕКТЫ ИЗМЕРИТЕЛЬНЫХ ЭЛЕМЕНТОВ  И МЕТОДО-СУММАРНЫХ ПОГРЕШНОСТЕЙ 

В  МЕТРОЛОГИЧЕСКИХ ИССЛЕДОВАНИЯХ 

Гарсеванишвили И., Падиурашвили В., Падиурашвили З. 

Грузинский Технический Университет 

Резюме 

Рассматриваются аспекты измерительных элементов и методо-суммарных 

погрешностей в  метрологических исследованиях. В случае измерений и контроля под 

испытанием подразумевают экспериментальные измерения специальными средствами 

качественных и количественных показателей свойств объекта. Надо отметить, что реальные 

условия испытаний всегда отличаются от номинальных, поэтому получение абсолютно 

точных данных всегда связано с большими трудностями. Рассмотрены виды погрешностей и 

их показателей, методы расчёта погрешностей и обязательные условия при суммировании 

данных. 
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