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რეზიუმე

Ffexsacmlis warmoebaSi gamoyenebuli sazedapire masalebis 
kvleva da maTi racionaluri gamoyeneba

fexsacmlis damamzadebel sawarmoebSi masalaTa optimalur 
da miznobriv xarjvas didi mniSvneloba aqvs ekonomiuri 
TvalsazrisiT. safexsacmled gamoyenebuli masalebi 
xasiaTdebian sxvadasxva TvisebebiTa da zomebiT. aRsaniSnavia, 
rom fexsacmlis detalebis konfiguracia  raodenobrivad 
praqtikulad ganusazRvrelia, rac qmnis did sirTules masalis 
gamoyenebis sakiTxSi. naturaluri tyavis racionaluri 
gamoyenebisaTvis aucilebelia tyavis topografiuli nawilebis 
fiziko-meqanikuri Tvisebebis gaTvaliswineba, masalaTa farTobis 
gamoyenebaze momqmedi faqtorebis dadgena, faqtorebis gavlenis 
xasiaTisa da sididis dadgena, detalebis gamokveTis sistemaTa 
garkveuli klasifikacia. 

mecnierebis mier miRebuli Sedegebis praqtikuli mizniT 
gamoyeneba garTulebulia imis gamo, rom sxvadasxva saxis 
masalisaTvis saWiroa faqtorebSi arsebuli cvlilebebis 
gaTvaliswineba, rac praqtikuli mizniT Znelad gamoyenebadia, 
miuxedavad imisa, rom masalis gamoyenebis procentis saangariSo 
formulebi ukeT asaxavs realur maCveneblebs, vidre 
standartuli maCveneblebi. fexsacmlis sawarmoebi mainc  
upiratesobas aniWeben ufro martiv da nakleb racionalur 
meTods-farTobebis xarisxebis mixedviT dadgenil standartuli 
monacemebis gamoyenebas. amitom mizanSewonilia iseTi meTodis 
SemuSaveba, romelic optimaluri iqneba rogorc Teoriuli ise 
praqtikuli gamoyenebis mizniT. 

am mizniT Seswavlili iqna Semdegi sakiTxebi:
_naturaluri safexsacmle masalebis daxasiaTeba TvisebaTa 
Taviseburebebis mixedviT;
_naturaluri tyavis miznobrivi gamoyenebisaTvis misi 
topografiuli nawilebis Tvisebebis analizi;
_fexsacmlis sapasuxismgeblo detalebis SeTavsebis optimaluri 
variantebis SerCevis mizniT sazedapire detalebis SeTavsebis 
arsebuli meTodebis analizi;
_masalis gamoyenebis procentis arsebul saangariSo formulebSi 
cdomilebebis dadgenis mizniT farTobis gamoyenebis procentis 
gansazRvris meTodebis Seswavla;
_masalis gamoyenebis procentis saangariSo formulis 
koreqtirebis mizniT damatebiTi faqtorebis gaTvaliswineba;
_miRebuli Teoriuli formulis SedarebiTi analizi 
eqsperimentis monacemebTan;
_standartul, Teoriul da eqsperimentul monacemebs Soris 
misadagebis gantolebebis masaRebad koreliaciuri kavSiris 
dadgena.  
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naturaluri safexsacmle masalebis Seswavlam saSualeba 
mogvca mogvexdina safexsacmle warmoebaSi gamoyenebuli 
naturaluri tyavebis fiziko-meqanikuri da higienuri 
maCveneblebis SedarebiTi analizi sezonurobis mxedvelobaSi 
miRebiT. arsebuli monacemebis mixedviT, safexsacmle masalebis 
racionaluri gamoyenebisaTvis, dadgenil iqna calkeul masalaTa 
sagamomWrelo Tvisebebi, masalaTa farTobis gamoyenebis 
koeficientze momqmedi faqtorebi, ramac saSualeba mogvca 
faqtorebis sididisa da xasiaTis mixedviT mogvexdina detalebis 
gamokveTis sistemaTa garkveuli klasifikacia. bunebrivi tyavis 
topografiuli ubnebis Tvisebebis SeswavliT dadgenili iqna, 
rom tyavis racionaluri gamoyenebisaTvis mizanSewonilia 
erTdroulad gamoiWras ori an sami saxis didi da mcire nomris 
kompleqtis detalebi sqesobriv-asakobrivi niSnis mxedvelobaSi 
miRebiT. dadgenilia, rom kombinirebuli gamoWrisaTvis 
aucilebelia iseTi modelebis detalTa kompleqtis SerCeva, 
sadac erT-erT models eqneba mcire zomis detalebi, raTa 
patara detalebis ganlagebisas advilad auaroT gverdi 
defeqtebs da racionalurad movaxdinoT tyavis gamoyeneba. 
eqsperimentis Sedegad miRebuli praqtikuli maCveneblebis 
monacemebiT dadgenil iqna, rom masalis gamoyenebis procentis 
saangariSo formula ver asaxavs realur mdgomareobas da 
praqtikulTan miaxloebisaTvis moiTxovs koreqtirebas. 
Catarebuli kvlevebiT dadgenilia, rom masalis gamoyenebis 
procentis saangariSo formulis dasazusteblad aucilebelia 
detalebis farTobebisa da perimetrebis, erTeul farTobze 
mosuli defeqtebis da sapasuxismgeblo detalebisaTvis Cawyobis 
koeficientis mxedvelobaSi miReba. eqsperimentuli da formuliT 
miRebuli analiziT dadginda, rom maT Soris arsebobs 
srulyofili korelacia, rac saSualebas iZleva praqtikuli 
gamoyenebis mizniT visargebloT eqsperimentis Sedegebis 
amsaxveli misadagebis gantolebiT. SedegebiT miRebulia, rom 
Teoriuli da eqsperimentuli maCveneblebis cdomileba ar 
aRemateba 1%-s.  kvlevis Sedegad dadgenil iqna, rom mcire 
farTobis (20dm2÷140dm2) masalebisaTvis misaRebia rogorc 
srandartuli ise formuliT miRebuli maCveneblebis gamoyeneba. 
xolo  didi farTobis (150dm2÷240dm2) mqone tyavis gamoyenebisas 
mizanSewonilia warmoebam isargeblos eqsperimentaluri 
Sedegebis cxriliT, rac saSualebas miscems moaxdinos masalis 
ekonomikuri xarjva.

naSromis mecnierul siaxles warmoadgens is, rom 
farTobebis cvalebadobis gaTvaliswinebiT miRebuli iqna 
masalis gamoyenebis procentis axali saangariSo formulebi. 
miRebuli Sedegebi iZleva imis safuZvels, rom warmoebaSi 
Semosuli tyavebis farTobebis gamoyeneba moxdes ara 
standartuli maCveneblebiT, aramed eqsperimentuli maCveneblebis 
cxrilis mixedviT, rac warmoebas miscems saSualebas gazardos 
tyavis gamoyenebis procentuli sidide da gamouSvas meti 
raodenobis nawarmi.
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Abstract

Research of the upper materials used in footwear production and their 
efficient use

The purposeful and optimal use of materials in footwear production is of a 
great importance for economic point of view. The materials used in footwear 
production may be of different features and sizes. It should be underlined, that 
configurations of footwear details can be practically innumerable which hinders 
efficient use of material. For the rational use of leather material one should consider 
physical and mechanical properties of leather topographic pieces; determine cutting 
qualities of details; determine the factors that impact usage of area of materials; 
determine the character and scale of that impact; classify detail cutting systems.

The results of scientific researches are difficult to be introduced into practice, 
as one should consider the variances in factors for the different materials. Formulas 
for calculation the material usage rate is closer to the actual indexes, in comparison 
with the standard indexes. However, footwear producers still prefer simpler and less 
efficient method – using standard indexes that are established based on material area 
qualities. Thus it is expedient to work out the method that would optimally suit both 
theoretical and practical purposes.
For this purpose the following topics were studied:

- typifying natural and artificial materials in accordance to their characteristics;
- Analyzing characteristics of topographical pieces of leather for purposeful use 

of leather.
- Analyzing existing methods for combination of upper materials with the 

purpose of choosing the optimal alternative.
- Studying methods for calculation of material area use rate, in order to 

determine deviation level in existing formulas for material area use rate.
- Considering additional factors in order to amend the formula for 

material area use rate calculation.
- conducting comparative analysis of the obtained theoretical formula  with the 

test data;
- Establishing correlation connection in order to determine equation formula for 

adjustment between standard, theoretical and test data.
Studying natural and artificial footwear materials enabled us to analyze 

physical, mechanical and hygienic qualities of natural and synthetic leather, taking 
into account seasonal specificities. Based on result data, for the rational use of 
footwear material, we established cutting qualities of particular materials; factors that 
effect index of area use. All these enabled us to classify detail cutting system, based 
on level and character of the factors. Studying topographic pieces of natural leather we 
established, that for the rational use of materials, it is advisable to simultaneously cut 
2 or 3 large and small number set details, taking into account sex and age. It is 
established that for combined cut, when choosing set of design details, it is advisable 
to include one design with small details. Thus, when laying out small details, we can 
avoid defects and rationally use leather. Test results proved that formula for 
calculating material use rate do not represent the real situation and needs to be 
corrected in order to draw nearer to the actual rate. The research proves that to specify 
the formula for material use rate, it is necessary to take into consideration areas and 
perimeters of the details, defects per unit of area and layout index for key details. Test 
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and formula analyze results showed, that there exists a perfect correlation between 
them which means that equation for test result adjustment can be used in practice. The 
deviation between theoretical and test indexes do not excel 1%. The study result 
proves that for the small areas (20dm2÷140 dm2) it is acceptable to use both standard 
indexes and indexes, drawn from the formula. As for the large areas (150dm2÷240 
dm2) of leather, it is advisable to use test result table, in order to minimize material 
expenditure.

The scientific novice of the research is that it has established the formula for 
calculation of material use rate, which envisages variability of material areas. Based 
on the results, leather pieces that come into production can be used not according to 
the standard indexes, but in accordance with test index table, which enables 
manufacturer increase leather use rate and increase production.
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შესავალი

sabazro ekonomikis pirobebSi didi mniSvneloba eniWeba 

mosaxleobis moTxovnis dakmayofilebas maRalxarisxovani 

produqciiT. Tanamedrove fexsacmlis damamzadebeli mcire da 

saSualo simZlavris sawarmoebi muSaoben sabazro ekonomikis 

principiT, anu mewarme Tavad gansazRvravs Tu ra raodenobis da 

ra saxis masalebis Semotanaa misTvis xelsayreli. ZiriTadad 

fexsacmlis kervis sawarmoebi maragdebian sazRvargareTidan 

Semotanili saqonliT, romlebic mravalferovania. fexsacmlis 

sawarmoebi miekuTvnebian masalaTtevad sawarmoebs radgan 

masalebis xvedriTi wili produqciis TviTRirebulebaSi 70-80%-

ia, amitom masalaTa optimalur da miznobriv xarjvas didi 

mniSvneloba aqvs ekonomiuri TvalsazrisiT. safexsacmled 

gamoyenebuli bunebrivi masalebi xasiaTdebian sxvadasxva 

TvisebebiTa da zomebiT. aRsaniSnavia, rom fexsacmlis detalebis 

konfiguracia  raodenobrivad praqtikulad ganusazRvrelia, rac 

qmnis did sirTules masalis gamoyenebis sakiTxSi. tyavis 

racionaluri gamoyeneba gulisxmobs masalis ekonomiurad da 

miznobrivad xarjvas, ZiriTadi gamoWrilobis maqsimaluri 

raodenobis miRebas da gamoWrili detalebis maRal xarisxs, 

risTvisac aucilebelia tyavis topografiuli nawilebis fiziko-

meqanikuri Tvisebebis gaTvaliswineba, detalTa gamoWris 

sistemebis dadgena, masalaTa farTobis gamoyenebaze momqmedi 

faqtorebis dadgena, faqtorebis gavlenis xasiaTisa da sididis 

dadgena, detalebis gamokveTis dros maTi SeTavsebis sistemaTa 

garkveuli klasifikacia da sxva. 

fexsacmlis sawarmoebSi tyavis gamoyeneba jer kidev xdeba 

yofil sabWoTa kavSirSi standartiT dadgenili procentuli 

maCveneblebiT, romlebSic arsebobs mTeli rigi uzustobebi, 

radgan mcire zomis naturaluri tyavis farTobebisaTvis 

gamoyenebis procentis maCveneblebi aRniSnuli standartis 

zRvrul zomasTan miaxloebulia, xolo didi zomis naturalur 
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tyavebSi farTis gamoyenebis procenti ki standartis zRvrul 

zomaze metia. masalis ekonomikuri xarjvisaTvis aucilebelia 

realuri maCveneblebis gaTvaliswinebiT standartiT 

gansazRvruli monacemebis koreqtireba, sxvadasxva saxis 

masalisaTvis farTis gamoyenebis procentis praqtikulad 

realuri maCveneblebis dadgena. 

Temis aqtualoba: safexsacmle masalebis saxeebis, fiziko-

meqanikuri da higienuri Tvisebebis Seswavla ganapirobebs 

masalis farTis gamoyenebaze momqmedi realuri faqtorebis 

dadgenas. mkvlevarebis mier miRebuli Sedegebis praqtikuli 

mizniT gamoyeneba garTulebulia imis gamo, rom sxvadasxva saxis 

masalisaTvis saWiroa faqtorebSi arsebuli cvlilebebis 

gaTvaliswineba, praqtikuli mizniT Znelad gamoyenebadia. 

miuxedavad imisa, rom masalis gamoyenebis procentis saangariSo 

formulebi ukeT asaxavs realur maCveneblebs vidre standartSi 

mocemuli maCveneblebi, maTi gamoyenebis sirTulis gamo 

fexsacmlis warmoeba upiratesobas aniWebs ufro martiv da 

nakleb racionalur meTods, farTobebis xarisxebis mixedviT 

dadgenil standartuli monacemebis gamoyenebas. standartuli

monacemebi aris zogadi, ar iTvaliswinebs konkretuli masalis 

farTobis maqsimaluri gamoyenebis SesaZleblobebs, rac did 

gavlenas axdens mza nawarmis TviTRirebulebaze. problema 

aqtualuria amitom mizanSewonilad CavTvaleT iseTi meTodikis 

SemuSaveba, romelic optimaluri iqneba rogorc Teoriuli 

TvalsazrisiT ise praqtikuli gamoyenebis mizniT. 

samuSaos mizani:  

_fexsacmlis warmoebaSi gamoyenebuli masalebis analizi da maTi 

klasifikacia Wris meTodebisa da xarjvis normis gansazRvris 

meTodebis dadgenis mizniT.

_naturaluri masalebis gamoyenebis procentze momqmedi 

faqtorebis sididisa da xasiaTis dadgena.
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_naturaluri tyavis topografiuli ubnebis gaTvaliswinebiT 

fexsacmlis sazedapire detalebis SeTavsebis arsebuli 

meTodebis analizi da  optimaluri variantebis dadgena.

_masalis gamoyenebis procentis saangariSo formulebis 

gaanalizeba da  koreqtireba_srulyofa praqtikuli gamoyenebis 

mizniT.

_standartul, Teoriul da eqsperimentul monacemebs Soris 

korelaciuri kavSiris dadgena da masalis gamoyenebis procentis 

gaumjobesebis mizniT optimaluri meTodikis SemuSaveba. 

_sxvadasxva saxis fexsacmlis sazedapire naturaluri 

tyavisaTvis optimaluri gamoyenebis procentis cxrilebis 

SemuSaveba.

dasmuli miznis misaRwevad kvlevis amocanaSi ganixiluli 

iqna Semdegi sakiTxebi:

_Seswavlili iqna fexsacmlis mrewvelobaSi ZiriTadi masalebi, 

moxda maTi klasifikacia fiziko-meqanikuri da higienuri 

Tvisebebis mixedviT, TiToeuli jgufisaTvis ganisazRvra maTi 

gamoyenebis racionaluri meTodika.

_gaanalizda masalebis xarjvis normebis dRemde arsebuli 

meTodebi, dadgenili iqna TiToeuli meTodis dadebiTi da 

uaryofiTi mxareebi da daisaxa amocana masalebis xarjvis 

racionaluri meTodikis SemuSavebisaTvis.

_gaanalizda naturaluri tyavis topografiuli nawilebis 

Tvisebebi, maTi racionalurad gamoyenebis mizniT.

_Seswavlili iqna safexsacmle naturaluri masalebis farTis 

gamoyenebis procentis gansazRvris arsebuli meTodebi da 

dadginda masalebis gamoyenebis procentis saangariSo 

formulebSi cdomilebebi.

_SemuSavda naturaluri masalebis gamoyenebis procentis axali  

saangariSo formula, romelic racionaluria praqtikuli 

gamoyenebis mizniT.
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_maTematikuri meTodebis gamoyenebiT Sesrulda SedarebiTi 

analizi standartul, Teoriul da eqsperimentul monacemebs 

Soris da gamovlinda maT Soris korelaciuri kavSiris arseboba.  

_naturaluri tyavebis farTis cvlilebis gaTvaliswinebiT 

ganisazRvra  Sesabamisi wrfivi gantolebebi.

_SemuSavdeba naturaluri tyavis farTobis gamoyenebis axali 

racionaluri  eqsperimentuli cxrili. 

_fexsacmlis sazedapire detalebis SeTavsebis arsebuli 

meTodebis analizis safuZvelze SemuSavda fexsacmlis 

sazedapire detalebis SeTavsebis optimaluri variantebi.

naSromis mecnierul siaxles warmoadgens: is, rom miRebuli 

iqna safexsacmele naturaluri tyavebis gamoyenebis procentis 

axali racionaluri saangariSo formulebi praqtikuli 

gamoyenebis mizniT, romlebic ufro zustad asaxaven masalis 

gamoyenebis procents tyavis farTis cvalebadobis 

gaTvaliswinebiT. 

_masalebis gamoyenebaze momqmedi faqtorebis funqcionaluri 

damokidebulebis gansazRvrisaTvis gamoyenebuli iqna 

dagegmarebis meTodi, romlis saSualebiT gamovlinda, rom tyavis 

farTis gamoyenebis procenti tyavis farTTan dakavSirebulia 

logariTmuli grafikiT da ara wrfiviT,rogorc igi dRemde iyo 

cnobili.

_Catarebuli cdebiTa da maTi maTematikuri meTodebiT 

damuSavebiT masalebis xarjvis normebis saangariSo formulebSi 

Seicvala mTeli rigi empiriuli koeficientebi, ramac ufro 

racionaluri gaxada saangariSo formulebi.

_eqsperimentis Catarebis yvela faqtorTa zRvrebis da Sedegebis 

gansazRvrisaTvis gamoyenebulia matrica, romlis faqtorTa 

kodirebiT daigegma eqsperimenti.

samuSaos praqtikul Rirebulebas warmoadgens:

_miRebuli Sedegebis simartive, rac SesaZlebels xdis 

saWiroebis SemTxvevaSi swrafad movaxdinoT maTi gamoyeneba am 

dargiT momuSave sawarmoebSi.
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_miRebuli Sedegebi iZleva imis safuZvels, rom sawarmoSi 

Semosuli 150dm2÷240dm2 tyavebis farTis gamoyeneba moxdes Cvens 

mier SemuSavebuli eqsperimentuli maCveneblebis mixedviT 

Sedgenili cxriliT, romelic warmoebas saSualebas miscems 

gazardos tyavis gamoyenebis procentuli sidide da gamouSvas 

meti raodenobis nawarmi.

naSromSi arsebuli daskvnebisa da debulebebis utyuaroba 

xels Seuwyobs warmoebas, moaxdinos masalis ekonomikuri xarjva 

da winaswar dagegmos gamosaSvebi produqciis mixedviT saWiro 

masalebis optimaluri raodenoba.

samuSaos aprobireba. naSromis ZiriTadi debulebebisa da 

Sedegebis aprobireba moxda Semdeg konferenciebze:

1. a.wereTlis saxelmwifo universiteti. respublikuri 

samecniero-praqtikuli komferenciis masalebi. “gamoyenebiTi 

qimiisa da teqnologiebis Tanamedrove miRwevebi” 28-29.05.2009 

quTaisi.

2. stu. saerT. samec. teq. komferencia “axali teqnologiebi 

Tanamedrove mrewvelobaSi.” q. Tbilisi 29-30.IV.2010w. 

gamoqveyneba: gamoqveynebulia 5 samecniero naSromi.

samuSaos struqtura da moculoba: disertacia Sedgeba 

Sesavalisagan, sami Tavisagan, daskvnisa da danarTisagan. naSromi 

Seicavs 12 nax., 23 cxrils. gamoyenebuli literaturis sia 

Seicavs 41 dasaxelebas. naSromis saerTo moculoba 164 gverdia.  
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1. ლიტერატურის მიმოხილვა

 fexsacmlis kervisas gamoyenebuli ZiriTadi 

da damxmare masalebis daxasiaTeba

1.1. safexsacmle masalebis mimoxilva

safexsacmle ZiriTadi masalebi Zalze mravalferovania. 

pirobiTad masalebi iyofa or did jgufad: masalebi fexsacmlis 

namzadisaTvis (romelSic Sedis masalebi namzadis 

dasamzadeblad: zedapiri, sarCuli, SuasarCuli) da fexsacmlis 

saZired (romelSic Sedis masalebi RabaSisaTvis, lanCisaTvis, 

quslisaTvis, SemavseblisaTvis, saquslarisa da cxvirqvedisaTvis 

da a. S.).

gansakuTrebiT mravalferovania masalebi fexsacmlis 

namzadis zedapirisaTvis. fexsacmlis sazedapired gamoiyeneba 

naturaluri tyavebi, qsovilebi, sinTezuri da xelovnuri 

masalebi. fexsacmlis sazedapired da sasarCuled gamoyenebul 

naturalur tyavebs amzadeben sxvadasxva saxis 

tyavnedleulisagan. am tyavebs aqvs sxvadasxva konfiguracia,             

isini gansxvavdebian daTrimvlis da gamoyvanis meTodebiT, 

saxiT (merea), feriT, sisqiT, farTobiT da xarisxiT.

naturalur tyavebs amzadeben msxvilfexa rqosani saqonlis, 

Roris, cxenis, aqlemis, Txis, cxvris, irmis, zRvis cxovelebis, 

Tevzebis, qvewarmavlebis da sxva tyavnedleulisagan. sazedapire 

tyavebisaTvis tyavnedleulis daTrimlva warmoebs araorganul 

damTrimlavi nivTierebebiT (qromis, aluminis, cirkoniumis, 

rkinis, titanis SenaerTebiT, sxva araorganuli nivTierebebiT da 

kombinaciebiT), organul damTrimlav nivTierebebiT (aldehidebiT, 

cximebiT).

fexsacmlis sazedapired gamoiyeneba tyavebi sisqiT 0,8-2,6 mm. 

sasarCuled 0,6-1,5 mm.

tyavebi gansxvavdebian saxis gamoyvanis mxriv: 

1. dolSi SeRebili naturaluri gluvzedapiriani gauxexavi 

tyavebi.
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2. dolSi SeRebili naturaluri gaxexili zedapiris tyavebi.

3. tyavebi dolSi SeRebili daWdevebuli gauxexavi an gaxexi-

li naturaluri zedapiriT.

SeRebili tyavebi aris gluvzedapiriani, SeRebili 

daWdevebuli zedapiriT, laqiT dafaruli zedapiriT da sxva. 

(zedapiris dasafaravad gamoiyeneba pigmentirebuli 

koncentrantebi, lateqsis afskwarmomqmnelebi an ioduri 

dispersiebi polimerebisa da Tanapolimerebis, nitrolaqebi da 

nitroemalebi, poliuretanis laqi, cilebi da cilSemcveli 

masalebi: akrilis, dimeTilmeTakrilatis, nairitis da sxva 

fisebis bazaze damzadebulebi da a.S.).

sazedapired da sasarCuled gaTvaliswinebuli tyavebi iyofa:

a. nedleulis mixedviT (Tu ra saxis, jiSis, asakis da a.S. 

tyavnedleulidanaa damzadebuli);

b. komfiguraciis (mTliani, naxevartyavi, Tevzura, kalTa da 

a.S.);

g. daTrimlvis meTodis (qromis Tu sxva SenaerTebiT, cximiT, 

kombinirebuli da a.S.);

d. gamoyvanis meTodisa da xasiaTis mixedviT;

e. sisqisa da farTobis mixedviT;

v. daniSnulebis mixedviT;

z. dasamzadebeli nakeTobisadmi wayenebuli moTxovnebis mixe-

dviT.

sxvadasxva Tvisebebis mqone tyavebs sxvadasxva daniSnuleba 

aqvs (zamSs, velurs, anilinur, naxevrad-anilinur, emulsiur, 

nitroemulsiur, emulsiur-kazeinur, laqebiT dafarul, daTri-

mlvis meTodebiT gansxvavebul da sxva Tvisebebis mqone tyavebs).

nedleulis konservirebis, damzadebis meTodebis mixedviT

tyavebs sxvadasxva Tvisebebi aqvT: esTetikuri (elasturoba, 

gamoyvanis saxe, zedapiris struqtura), xangamZleobisa da 

saimedoobis (simtkice gaWimvisas, wagrZeleba, narCeni wagrZeleba, 

drekadoba, higroTermiuli mdgradoba, mdgradoba gaxexvisadmi 
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da sxva), ergonomiuli (haergamtaroba, orTql da wyalgamtaroba, 

wyaltevadoba, siTbogamtaroba da sxva specialuri Tvisebebi).

fiziko-meqanikuri (da maT Soris plastikur-elasturi) esTe-

tikuri da terfisadmi komfortabeluri TvisebebiT saukeTesoa 

qromis marilebiTa da cximebiT daTrimluli Txis, TalaTinis, 

mozardis tyavebi. sakmaod kargi TvisebebiT xasiaTdeba 

zrdasrulis tyavic, romlebic gamoiyeneba sxvadasxva 

daniSnulebis fexsacmlis dasamzadeblad. TiToeuli saxis tyavs 

aqvs Tavisi miznobrivi upiratesobebi (teqnologiuri, 

moxmarebiTi, ekonomikuri, specifikuri) romelTa mixedviTac 

warmoebs maTi daniSnulebis gansazRvra. 

fexsacmlis sazedapired da sasarCuled gamoiyeneba 

qsovilebis farTo asortimenti romlebsac aqvs sxvadasxva 

struqtura Zafebis gadaxlarTvis mixedviT (tilos, sarJis, 

atlasis, repsis, diagonaluri, krepiseburi, Jakartuli da sxva); 

uqsovadi masalebi (gawebili, gakerili); trikotaJuli maslebi; 

fetri, xelovnuri bewvi, romlebic mzaddeba sxvadasxva saxis 

boWkoebisagan, Zafebisa da narTisagan. gamoyenebuli masalebi 

aris naturaluri (bambis, bewvis, matylis, selis da sxva), 

xelovnuri (viskoza, acetaruri, celuloza da sxva), sinTezuri 

(poliamiduri, kaproni, aniduri, polieTeruli, lavsani, 

mikroakrilovinil nitriluri-nitronuli), qsovilebi mzaddeba 

sxvadasxva gamoyvaniTa da SeRebviT. sxvadasxva 

daniSnulebisaTvis qsovilebs amzadeben winaswar dublirebuli 

saxiT, romelic SemdgomSi gamoricxavs fexsacmlis damzadebisas 

maTi dublirebis process, dublireba warmoebs sxvadasxva 

weboebis gamoyenebiT.

farTod gamoiyeneba uqsovadi masalebi, rogorc sazedapired 

aseve SuasarCulad da sasarCuled. sasarCuled gamoiyeneba 

xelovnuri bewvi, sxvadasxva saxis boWkoebisagan da narTisagan 

uqsovad fuZeze damzadebuli trikotaJis qsovilebi.

qsovilis masalebis fiziko-meqanikuri da saformirebo 

Tvisebebi mniSvnelovnad gansxvavdeba tyavis Tvisebebisagan, 
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magram maTi kombinireba tyavebTan, sinTezur da xelovnur 

tyavismagvar masalebTan udides efeqts iZleva. zog fexsacmelSi 

zedapiris detalebi mTlianad qsovilebisaganaa damzadebuli 

(zogierTi tipis saoTaxo fexsacmeli, bavSvis, qalis, mamakacis 

sxvadasxva daniSnulebis fexsacmelebi). fexsacmelebis 80_90% 

mzaddeba qsovilebis gamoyenebiT (zedapirisaTvis, sarCulis an 

SuasarCulis detalebisaTvis). gansakuTrebiT yuradRebas 

imsaxurebs sasarCule da SuasasarCule qsovilis masalebi, 

romlebzec winaswar datanilia Termoplastikuri webo, rac 

gamoricxavs fexsacmlis damzadebis procesSi webos wasmis 

operaciebs. es ki amaRlebs warmoebis kulturas, Sromisnayo-

fierebas, xarisxs da a.S.

fexsacmlis mrewvelobaSi sinTezuri da xelovnuri tyavebis 

farTo arsenalia. isini mzaddeba sxvadasxva fuZeze, sxvadasxva 

polimeris fisis dafarviT, polivinilqloridis (p.v.q.) dafarviT 

uqsovad fuZeze (vinilxelovnuri tyavi HHT-sazafxulo fexsac-

mlisaTvis, xelovnuri tyavi  HT sarCulTan erTad da sxva), p.v.q. 

dafarviT qsovilze (Sargoliniuxti Ceqmis wvivmfarisaTvis, 

vinilxelovnuri tyavi - T “iuftoni”, vinilxelovnuri tyavi T –

laqirebuli da sxva), p.v.q. dafarviT trikotaJis qsovilis 

fuZeze (kirza, elastoxelovnuri tyavi HTP-sasarCule  da sxva ), 

poliureTanis dafarviT uqsovad fuZeze (sinTezuri tyavi, 

veluri-zedapirisaTvis da sxva), poliureTanis dafarviT 

qsovilis fuZeze, poliamidis dafarva uqsovad fuZeze, 

nitrocelulozis dafarviT qsovilze da sxva mravali.

mTeli rigi xelovnuri da sinTezuri masalebis Tvisebebi 

mniSvnelovnad uaxlovdeba tyavis maCveneblebs. xelovnuri da 

sinTezuri tyavebis Tvisebebs ganapirobebs fuZis da damfaravi 

abskis masalebis Tvisebebi, fuZisa da abskis dakavSirebis

meTodebi. am masalaTa drekadul-plastikuri Tvisebebi 

mniSvnelovnad gansxvavdeba tyavebis Tvisebebisagan. masalaTa 

wagrZelebis unari mniSvnelovnad izrdeba temperaturis 

zemoqmedebiT, magram maT aqvT Zalze dabali plastikuri 
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deformacia, rac aZnelebs deformirebuli masalebis fiqsirebas, 

gansakuTrebiT im meTodebiT, reJimebiTa da drois limitiT, 

romelic SeiZleba iyos gamoyenebuli fexsacmlis damzadebis 

procesSi. 

1.2. bunebrivi safexsacmle masalebis daxasiaTeba 

TvisebaTa Taviseburebis mixedviT

safexsacmle masalebad gamoiyeneba xbos, mozardis, 

zrdasrulis, Zroxis, xaris, Roris, Txis, cxvris, cxenis, aqlemis, 

irmis bunebrivi tyavebi. tyavebi gansxvavdebian erTmaneTisagan 

farTobiT, konfiguraciiT, sisqiT da TvisebebiT. gansxvavebulia 

ara marTo sxvadasxva saxis tyavis Tvisebebi, aramed TviToeul 

tyavs topografiul nawilSi gaaCnia sxvadasxva Tvisebebi. 

masalaTa zomebis, formis da TvisebaTa araerTgvarovneba 

arTulebs masalebis gamoyenebas, vinaidan fexsacmlisaTvis 

gankuTvnil calkeul detalisaTvis wayenebulia gansxvavebuli 

moTxovnebi, am moTxovnebs ganapirobebs is samuSao romelsac 

asrulebs detali fexsacmlis eqspluataciis pirobebSi, 

daZabulobaze romelsac ganicdis detali fexsacmlis 

damzadebis procesSi da im moTxovnebze romelic wayenebulia 

misadmi esTetikuri da sxva moTxovnebidan gamomdinare.

tyavebidan detalebis gamokveTa ar xdeba fenilis saxiT, 

masalis farTobis, konfiguraciis, masalaze arsebuli defeq-

tebis da sxvadasxva TvisebaTa gamo. imis mixedviT Tu romeli 

nedleulisagan aris damzadebuli fexsacmlis sazedapire masala, 

misi zomebi SeiZleba meryeobdes 30 dm2-dan 270 dm2-mde.

sxvadasxva saxis tyavebis damzadebas awarmoeben mTliani 

tyavis, naxevar tyavis, Tevzuras, kalTebis, sakisuris, yajrisa da 

gavis saxiT. am dayofas ganapirobebs tyavis damzadebis 

teqnologiuri Tavisebureba, tyavnedlis daniSnulebisamebr 
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xarjvis ekonomiuroba, aseve damzadebuli masalebis sawarmoebSi 

gamoyenebis fasobrivi maxasiaTeblebi.

saqarTveloSi yvelaze ufro metad gamoyenebulia 

msxvilfexa rqosani saqonlis tyavebi. Zalze cota raodenobiTaa 

xbos tyavebi, TalaTini, SedarebiT metia mozardis tyavebi, 

ZiriTadad ki gamoiyeneba zrdasrulisa da Zroxis tyavi. 

zrdasrulisa da saqonlis ZiriTadi nawili naxevartyavis saxiT 

mzaddeba.

fexsacmlis sasarCuled gamoiyeneba:  Roris tyavi romelsac 

amzadeben mTliani tyavis saxiT, aseve Tevzuris saxiT. cxvris 

tyavebi ZiriTadad gadamuSavdeba rogorc satansacmele masala, 

xolo umniSvnelo raodenobiT iyeneben rogorc fexsacmlis 

sasarCule tyavs.

yvela arsebuli masalebidan safexsacmele naturaluri 

tyavebis gamoyenebis normireba rTulia. igi moiTxovs 

gansakuTrebul kvlevebs.

tyavnedleulis ZiriTadi saxeebi Semdegia:

qosala - nasxleti – esaa mkvdrad dabadebuli xbos, kvicis, 

goWis kani (miuxedavad wonisa), romelic ar gamodgeba bewvis 

warmoebaSi. tyavis farTi 40-50-dm2, sisqe gavis nawilSi 1,2-1,4mm-

mde, gaaCnia sakmaod sqeli struqturis epidermisi da 

kolagenuri konebis fuye kavSiri. qosala SeiZleba iyos 

titveli, uTmod an Zalian meCxeri da dabali bewviT, rac metia 

nayofis asaki, tyavis xarisxic ukeTesia. aseTi tyavi gamoiyeneba 

sagalanteriod, xolo bewviani nasxleti – qosala fexsacmlis 

qromis sazedapired. dakonserveba warmoebs gaxmobiT.

    TalaTinis kani – ZuZumwovara xbos kania, romelsac pirveli 

bewvi ar gacvenia. am nedleulis dakonservebis ukeTesi meTodia 

svlad damarileba, farTi meryeobs 40-60dm2-mde, yajris 

midamoebSi sisqe aRwevs 1,3-2,5mm. misgan mizanSewonilia damzaddes 

qromis tyavi fexsacmlis zedapirisaTvis. boColas kanis tyavis 

saxes aqvs Txeli da lamazi mereia.  tyavis sisqe topografiuli 

ubnebis mixedviT gamoirCeva TanabrobiT, yvelaze kargi tyavi 



                                                                                                                                        23

miiReba misi ZuZumwovrobis periodSi, xolo balaxiT gamokvebis 

periodSi tyavi ufro dabali xarisxisaa.

mozardis kani - erTi wlis xbos kania, romelic balaxiT 

kvebazea gadasuli, pirveli bewvi mas mTlianad Secvlili aqvs. 

mozardis tyavi ufro sqelia, vidre TalaTinis. mozards bewvi 

aqvs buCqebad, kudze, Tavze. aqvs borcvebi amomavali rqis 

adgilas Tavze. farTi 60-150dm2-mdea, sisqe 1,5-3mm, wona 4kg. 

dakonserveba xdeba svlad damarilebiT. mozardidan gamoyavT 

mZime fexsacmlis sazedapire- qromis tyavi. 2,5mm-ze meti sisqis 

tyavidan gapobis gziT Rebuloben ganapobs (veluri).

uSobelas tyavi - (dekeulis, mozveris 1,5 wlamde). wona 8-10-

dan 13kg-mde. farTi Seadgens 120-125dm2, sisqe 2,5-3mm, zogjer 4mm-

mde. ufro gavrcelebulia svlad damarilebuli dakonserveba. 

kani gamoiyeneba qromis tyavis masalebad, fexsacmlis sazedapire 

tyavad 3mm sisqis SemTxvevaSi.

mozveris kani - 2 wlamde xbos kania, woniT 13-17kg-mde. gavis 

nawilSi sisqe Seadgens 3-4,5mm-s, misgan Rebuloben ZiriTadad 

saRabaSe da iuxtis tyavebs.

dakodili mozveris kani - woniT 17-25kg – msubuqi, mZime –

25kg-is zeviT. gavis nawilSi sisqe Seadgens 3,5-5 mm-mde, kalTebSi 

sisqe 2-4,5 mm. farTi 300 dm2-dan 570 dm2-mde, sigrZe 1,75-2,2m, sigane 

saSualod 1,5-2m. rac ufro adre kodaven mozvers, miT ufro 

mkvrivi tyavis TvisebebiT gamoirCeva misi tyavi, xolo mozrdil 

asakSi daikodilisa ki SedarebiT uTanabroa (sqelia kisris 

midamo). am saxis kani gamoiyeneba saZire masalebad. agreTve 

sasarajo-teqnikuri daniSnulebisaTvis da saRabaSe 

detalebisaTvis.

buRis kani - daukodavi xaris kania, romelic miiReba or 

welze meti asakis periodSi, woniT aris msubuqi 17-25 kg-mde, 

mZime 25 kg-ze zeviT. asakis, jiSis, cxovrebis pirobebis mixedviT 

buRis kani aRwevs 60 kg-mde wonas. farTi 550 dm2-dan 600 dm2-mde. 

sisqe gavis nawilSi 4,5 mm, kisris nawilSi 4-6 mm.
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  Zroxis kani –axlad gatyavebuli kanis wona Tu 13kg-ze 

metia, aris msubuqi 13-17 kg, saSualo 17-25 kg-mde, mZime 25 kg-ze 

zeviT. mZime tyavebis kategoriis Zroxebs miekuTvnebian sanaSene, 

gasamravleblad gamoyenebuli da agreTve berwi - unayofo 

Zroxebic. maTi farTi meryeobs 200-400dm2-mde, sisqe gavis nawilSi 

2,4-4 mm-mde msubuqia, saSualo 3-4,5 mm. mZime 3,5-5 mm-mde. msubuqi 

Zroxis tyavi sisqis mixedviT salanCe masalad uvargisia da 

gamoiyeneba fexsacmlis sazedapired.

tyavi sisqiT 3,5mm gamoiyeneba fexsacmlis sazedapire qromis 

tyavad. xolo tyavi sisqiT 3,5mm-ze meti iuxtis tyavad. orive 

SemTxvevaSi miiReba maRalxarisxovani nedleuli. saSualo wonis 

Zroxis tyavs iyeneben tyavsagalanterio, sasarajo da sxva 

daniSnulebisaTvis.

kameCis kani – igi msxvili rqosani saqonlis gansakuTrebuli 

jiSia. asakisa da wonis mixedviT misi tyavnedleulic iseve 

iyofa, rogorc saerTod sxva msxvili rqosani saqonlisa 

(TalaTini, mozardis, boColas, berwis, mozveris, xaris da 

buRis).

igi gavrcelebulia kavkasiaSi da daRestanSi, rogorc 

gamwevi saSualeba. kani gamoiyeneba salanCed. kani sakmaod fuyea, 

amitom mas teqnikuri daniSnulebisaTvis da lanCebisTvis 

iyeneben.

iaki – aris cxoveli, romelic gamoiyeneba rogorc gamwevi 

Zala. gavrcelebulia samxreT yirgizeTSi. kameCisa da iakis 

tyavebi miekuTvneba msxvilfexa rqosani saqonlis tyavs.

cxenis tyavi – mas tyavis mrewvelobisaTvis gansakuTrebuli 

mniSvneloba aqvs. mis wina nawils hqvia winali, ukana nawils gavis 

nawili., sazRvari maT Soris daaxloebiT tyavis sigrZis 3/4-s 

Seadgens. wina nawili ufro faSaria, zurgis nawilis xazi 

kisris faframde – qedamde warmoadgens xist, mWidro 

Sedgenilobis tyavs. cxenis tyavnedleuli iyofa kvicis 

axalgazrda da zrdasruli cxenis saxeebad.
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kvicis kani erT wlamde asakis periodSi miiReba. misi wina da 

ukana nawilebi agebulebis mxriv erTnairia. kvicis tyavi woniT 

5kg-mdea, farTi 40-90dm2. gamoiyeneba fexsacmlis sazedapire 

qromis tyavad da saxelTaTmane laikad. kvici, romelic 

gadasulia xelovnur an balaxovan kvebaze  woniT 5kg-ze meti, 

farTiT 80-130dm2 gamoiyeneba qromis tyavis dasamzadeblad

fexsacmlis sazedapired.

mozardi kvici– 5-10kg-mde woniT, farTi meryeobs 120-200dm2-

mde, sisqe 2-2,5mm-ia. misi miReba xdeba 1 welze meti asakis 

periodSi, sanam cxeni samuSao asaks miaRwevs. gamoiyeneba 

sazedapire qromis tyavis misaRebad, ganapobi tyavi ki sasarCule 

nedleulad.

cxenis kani – mas didi cxenebisagan iReben. aris msubuqi 10-

17kg-mde, mZime 17kg-is zeviT. farTi aRwevs 400dm2-s, sisqe gavis 

nawilSi 4mm. winalis nawilSi 1,5-3mm.

sxvadasxva sawarmoo daniSnulebis mixedviT cal-calke 

partiebSi Sedis winalis tyavi da gavis nawili. tyavis aRnagobis

da sxvadasxva Sedgenilobis gamo, cxenis winalis kani, romelsac 

moWrili aqvs wina fexebi topografiuli damuSavebis dros 

gvxvdeba: msubuqi woniT 12kg-mde, mZime woniT 12 kg-is zeviT. 

msubuqis farTobia 160-250dm2-mde, sisqe 2,5-3,5mm, xolo mZimes

farTobia 170-300dm2. sisqe gavaSi SpigelSi 3-4mm-ia. winalis kans 

amuSaveben fexsacmlis sazedapired qromiT daTrimlviT. cxenis 

gavis nawili aris cxenis mTliani tyavis ukana nawili, romelic 

moWrilia winalidan. igi iyofa msubuq da mZime tyavebad.

msubuqi 5kg-mde, mZime 5kg-is zeviT. farTobi msubuqis 60-90dm2, 

sisqe 5-5,5mm. dReisaTvis mZime tyavebs gamoiyeneben salanCe da 

saRabaSe detalebisaTvis.

cxenis tyavebi ZiriTadad warmoebaSi SemoaqvT svelad 

damarilebuli saxiT da nawilobriv mSralad damarilebul 

mdgomareobaSi.

virisa da joris kanebi – es tyavebi Zalian gvanan mozardi 

kvicisa da ZuZumwovara kvicis tyavebs. woniT isini ar 
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gamoirCevian. mozrdili pirutyvis tyavis farTi 100-200dm2-ia. 

viris tyavi sakmaod mkvrivia, SedgenilobiT gvanan cxenis tyavebs 

im gansxvavebiT, rom maTSi araa Spigeli (anu ukanalis tyavi 

gamorCeuli), xolo dermis simWidrove mTeli gavis farTze 

verceldeba. am saxis tyavebis samrewvelo daniSnuleba arc Tu 

ise didia maTi ricxobrivi simciris gamo.

aqlemis kani aris ori jiSis. aqlemi erTkuziani da 

orkuziani. maTi damaxasiaTebeli Tvisebaa kanis fuyianoba. 

aqlemis tyavebi xasiaTdeba didi woniTa da farTiT. kuzis gamo 

aqlemis tyavebs Wrian qedis xazis gaswvriv. moxerxebulia 

aqlemis kanis naxevartyavebad damuSaveba. amitom mas xSirad 

yofen naxevrebad muclis areSi gaswvrivi gaWriT. aqlemis tyavs 

xSirad akonserveben gaxmobiT.

asakis mixedviT mas or saxed yofen: axalgazrda aqlemis (2 

wlamde) da didi aqlemis tyavnedleuli. axalgazrda aqlemisagan 

miiReba saRabaSe da iuxtis tyavi, xolo mZime wonis kanisagan 

salanCe tyavi.

umnazels aqlemis yelis tyavisagan iReben.

Txis kani. Txis tyavi umaRlesi xarisxis jgufs ganekuTvneba, 

vinaidan misgan amzadeben qalisa da mamakacis maRalxarisxovan 

fexsacmels. Tmis Zirebis Rrmad ganlagebis gamo, jirkvlebi da 

cximis SenarTebi TxaSi naklebia, vidre cxvris kanSi. Txis kanis 

derma sakmaod msxvili da magari boWkoebis konebisagan Sedgeba 

da paralelurad arian ganlagebuli tyavis saxis mxridan, rac 

aZlevs gamoyvanil tyavs sirbiles. tyavis saxes gaaCnia meti 

simtkice.

tyavis warmoebaSi yvela jiSis Txis kani muSavdeba. 

ganasxvaveben puris (sarZeve jiSis), velis (samatyle-saTivTike 

jiSis) da veluri Txis kans. akonserveben svlad-damarilebiT da 

gaxmobiT.

cxvris kani cxvris tyavi mzaddeba yvela jiSis cxvrisagan. 

tyavis dasamzadeblad amuSaveben iseTi cxvris kans, romlis 

matylic uvargisia saqurqed.



                                                                                                                                        27

tyavis warmoebaSi gamoiyeneba rusuli, velis, najvari da 

nazmatyliani cxvris kani.

cxvris kanis epidermisi Txelia, saxis piris mxare 

xasiaTdeba Tanabrad gafantuli forebiTa da sakmaod gaxexili 

zedapiriT. derma zustad gamokveTilad iyofa dvrilovan da 

badisebr fenebad. aris fxvieri da faSari, vinaidan intensiurad 

aris dafaruli Tmis CanTebiT, qonisa da saofle jitkvlebiTa 

da kunTebiT. cximis didi raodenoba amcirebs xarisxs. igi 

xasiaTdeba mcire simtkiciT, welvadobiT, faSarianobiT da 

wyalgamtarobiT. cxvris kani konservdeba gaxmobiT da svlad-

damarilebiT.

Roris kani mas didi saxalxo-sameurneo mniSvneloba aqvs. 

kanis agebuleba sakmaod Taviseburia. epidermisi sakmaod sqelia 

Tmis safarvelis simWidrovis gamo da Seadgens 2-5%. epidermisis 

sazRvarTan derma qmnis dvrilebs, romlebic sakmaod uTanabrod 

arian ganlagebuli. amis gamo dermis Tmis mxare uxeSia da 

uTanabro, samagierod aqvs gazrdili simtkice cveTisadmi.

jagari, saofle da qonis jirkvlebi ganlagebuli arian 

kanis mTel sisqeze, amitom aq Znelia gaarCio dvrilovani da 

badisebri Sreebi cal-calke dermaSi. jagaris Rrma mdebareoba 

kanis sisqeSi qmnis mza tyavebSi gamWol naxvretebs, rac 

gansazRvravs Roris tyavebis wyalgamtarianobas. tyavi faSaria. 

kolagenuri boWkoebi dermis mTel sisqeSi ganawilebulia 

Tanabrad.

elastiuri boWkoebi ganawilebuli arian kanis mTel sisqeSi. 

Roris tyavebs aqvT Zlier ganviTarebuli kanqveSa fena, sadac 

Tavmoyrilia didi raodenobiT qoni, SemaerTebeli qsoviliT 

fenebad gaerTianebuli. Roris kanis xarisxi damokidebulia 

cxovelis jiSze. ujiSo cxovelebi iZlevian uxeS tyavs, xolo 

jiSiani cxovelebis kanisagan miiReba rbili da elastiuri 

tyavebi.

daumuSavebeli Roris kanis nedleuli saxis mxridan 

dazianebulia saxis wunebiT. 
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nedleuli iyofa sam jgufad: goWis, Rorisa da taxis.

goWis kani – woniT 0,75-1,5kg-mde. farTi 3dm2. sisqe 1,5-2mm. 

goWis kani damuSavebisas daTrimlvis win advilad ixeva. misgan 

amzadeben sagalanterio da saxelTaTmane tyavebs.

Roris kani – msubuqi 1,5-4kg woniT, saSualo 4-7 kg-mde, mZime 

7kg-is zeviT. farTi msubuqis 50-60dm2. yajarSi sisqe 2-2,5mm, 

saSualo – 130dm2-mde. sisqe 2-3mm, mZime 170dm2 farTi, woniT 9kg-

iani 250dm-mde farTi. sisqe yajarSi 3-4mm.

msubuqi da saSualo tyavi gamoiyeneba qromis tyavebis 

misaRebad fexsacmlis sazedapired. mZime 3mm sisqiT gamoiyeneba 

sasarajo, saRabaSe tyavebad da umnazelad. ufro sqeli tyavebi 

4mm-ze meti gamoiyeneba teqnikuri daniSnulebiT, sasarajo-

saunagire da salanCe tyavebad.

taxis kani (daukodavi mamali Rori) – woniT 7kg-ze zeviT. 

beWebis da kisris midamoebSi taxis kani Sesqelebulia 25-40mm-mde. 

es Sesqelebebi zogjer iZleva 40kg-mde wonis kans. adre es 

Sesqelebebi gamoiyeneboda webos warmoebaSi, axla apoben 3-4 

fenad 4-5mm sisqis fenebad. vinaidan mas aqvs mWidro struqtura, 

misgan Rebuloben salanCe da teqnikuri daniSnulebis tyavebs.

irmis kani. irmis kanis derma Sedgeba Txeli kolagenuri 

konebisagan da fuye ganlagebiT xasiaTdeba. – arsebobs Semdegi 

saxis kani:  

mkvdrad dabadebuli-iyeneben bewveulis warmoebaSi.

Svlis kani – erT Tvemde asakis – iyeneben bewveulis 

warmoebaSi.

axalgazrda – 6 Tvemde irmis kani – gamoiyeneba bewveulis 

warmoebaSi.

irmis msxvili kanebi – erT welze meti asakis – yvelaze 

gavrcelebuli da Zvirfasi nedleulia. 

irmis xbos kani – misgan Rebuloben zamSis masalas.

zamSi – cximebSi daTrimlviT miiReba, safexsacmele zamSi 

mzaddeba irmis kanisagan, mcire raodenobiT – cxvris, TalaTinis, 
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veluri Txis kanisganac. igi sisqis mixedviT aris: Txeli 0,4-0,7mm, 

saSualo – 0,7-1,1mm da sqeli 1,1-1,5mm.

veluri – miiReba qromis tyavebis (TalaTini, mozardi, Txis 

qromis da Sevros, Sevretis, Roris qromis) baxtarmidan 

gamoyvaniT. igi gamoiyeneba qalis da gogonas fexsacmlis 

sazedapired.

anaTali – miiReba msxvili rqosani saqonlis, cxenis da 

Roris tyavebis gayofiT. safexsacmele anaTlis tyavebi gamodis 

zomiT 25dm2-mde, sisqe 0,8-2mm-mde. 

nubuki – miiReba TalaTinis, mozardis, da boColas qromis 

tyavebis zedapiris gaxexviT, igi msgavsia zamSis tyavis, magram 

misgan gansxvavebiT igi mzaddeba naturaluri da naTeli 

ferebiT. [1]

safexsacmled agreTve gamoiyeneba zRvis cxovelebis kanebi.

lomveSapis kani - erTerTi msxvili cxovelia 

ferflfarflianebidan, kanis farTi aRwevs 600dm2. qongaclili 

kani 200kg-mde iwonis, saSualo wona 70-80kg, mozrdili cxoveli 

iZleva 150-200kg salas. kanis sisqe 30-50mm. zedapiri dafarulia 

Txeli bewviT. aqvs derma, naoWebi da nakecebi. tyavi xasiaTdeba 

didi fuyianobiT, amitom maT tyavebs iyeneben teqnikuri 

daniSnulebisaTvis, dguSebis safenebad, muftebis da minis 

gaxexvisaTvis.

    selapis kani – maTi damaxasiaTebeli niSnebia kargad 

ganviTarebuli epidermisi, rqovani fena, dermaSi aramkacrad 

gamoxatuli dvrilovani da badisebri SreebiT. romelTagan 

dvrilovani ufro sqelia, vidre badisebri fena, rac 

ganpirobebulia RerZuli Tmebis Rrma mdebareobiT. dermaSi 

bevria qonis naerTebi. mis tyavebs iyeneben rogorc tyavis, aseve 

bewvis warmoebaSi. tyavs iyeneben: fexsacmlis sazedapired, 

satansacmled, sagalanterio nakeTobebisaTvis, sasarajo-

saunagire, salanCed. tyavis mrewvelobaSi ufro miRebulia 

grelandiis, kaspiis zRvis kurdRlis kanebi.
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delfinis kani – wvrilkbilebiani veSapis magvari 

delfinebis jiSi. aris agreTve zRvis Rorebi. maTi kanis wona 2,5-

3kg-s aRwevs. farTi 40-65dm2, sisqe 5mm-mde. delfinis kanis 

epidermisi TaviseburebebiT gamoirCeva, Seadgens dermis sisqis 

1/3-s. epidermisis qveda fenaSi SeWrilia grZeli da wvrili 

dvrilebi dermidan, ris gamoc tyavis zedapiri uTanabroa, 

uswormasworo da xaoiani. dermis zedapiri mWidroa da ara aqvs 

cximovani SenaerTebi – kolagenuri boWkoebis konebi 

gadaxlarTuli arian sxvadasxva mimarulebiT. ZiriTadad maxvili 

kuTxiT. rac ufro Rrmad aris dermis fena kanSi, miT ufro meti 

cximovani naerTebia, romelic gadadis mZlavr cximovan fenaSi 

kanqveSa qsovilSi.

qonis mocileba aZnelebs tyavis gamoyvanis process. 

delfinebis kani gadamuSavdeba sagalanterio tyavebad da 

fexsacmlis sazedapired, rogorc qromis, aseve mcenareuli 

daTrimlvis wesiT.

TarTis kani – aris veSapis magvari cxoveli. misi kani 

garedan dafarulia sqeli-10mm sisqis javSniT, romelic 

aucilebelia winaswar mocildes, vinaidan igi xels uSlis 

dakonservebas. misi kani iwonis 40kg-mde. msubuqi 10kg-mde. 

gamoiyeneba fexsacmlis zedapirisaTvis da sagalanterio tyavad. 

MmZime gamoiyeneba saRabaSed, salanCed da teqnikuri 

daniSnulebis tyavebad.

veSapis kani – adre maT ZiriTadad qonis mopovebisaTvis 

iyenebdnen. aqvs sqeli kanis fena. sisqe 25mm-mde. Seicaven 20-70% 

cxims. cximiT ufro mdidaria kanis saSualo da qveda fenebi. 

zeda fena kanis sisqis 30mm-mde Seicavs daaxloebiT 25% cxims.

veSapis ganapobis zeda fena ufro Zvirfasia sisqiT 5-6mm, 

romelic iZleva saxraxne lanCis tyavs. sakmaod kargia meore 

ganapobic sisqiT 7-8mm, romlisganac miiReba sarante tipis tyavi 

rantuli fexsacmelebisaTvis. mesame da meoTxe fena fuyea, xolo 

sul qveda fena imdenad fuyea, rom mas aqucmaceben saidanac 

Rebuloben xelovnur tyavs.



                                                                                                                                        31

yvelaze gavrcelebulia kanis gacla zurgisa da muclis 

grZivi xazis gaswvriv ori zonis gamosayvanad, an fenilebad 

daWra 1 X 1-ze an 1 X 1,5-ze Semdgom maTi gapoba, qonis mocileba 

warmoebs lilvebian sawnexebze qonis gamownexviT.

veSapis kanis dakonserveba xdeba sveli-damarilebiT -

fenilebis daxarisxeba xdeba 3 xarisxad.

veSapis Tavis nawilis ganapobebis fenebis sisqe – 25mm-mdea, 

zurgis 15mm-mde, muclis da kudis – 15mm, kudis bolosi – 10mm-

mde.

Tevzis kani – tyavis warmoebaSi garkveuli mniSvneloba 

eniWeba zuTxs da mis msgavs Tevzebs. mas axasiaTebs javSanis 

magvari qercli, romelic faravs epidermiss. zvigenebs titvel 

kanze epidermisi Zalian sqeli da mravalSriani gaaCniaT. derma 

Sedgeba Txeli fenilebisagan, romlebic Sejgufuli arian 

kolagenuri boWkoebiT, fenilebi mdebareoben erTmaneTis mimarT 

da kanis zedapirisadmi paralelurad SeerTebulni arian 

vertikaluri fenilebiT. dermaSi cximovani qsovilebi ar aris. 

elastinuri boWkoebi Zalian Txeli aqvT. daWerili Tevzis kanis 

gacla warmoebs dauyovnebliv, radgan sikvdilis Semdeg xSirad 

swrafad sustdeba kani. dakonserveba mimdinareobs sveli-

damarilebis wesiT, xolo SrobiT dakonserveba miuRebelia, 

radgan Zlier mcirdeba boWkoebi da ver vRebulobT oxSivrian 

mdgomareobas.

    safexsacmled gamoyenebuli qvewarmavlebis kanebidan 

mniSvnelovania niangebis, xvlikebis, gvelebis kanebi. aRnagobiT 

niangis tyavi xasiaTdeba sqeli mravalSriani epidermisiT, xolo 

xvlikebisa da gvelebis tyavi – rqovani garsis perioduli Secv-

liT. derma Sedgeba kolagenuri boWkoebis horizontaluri 

mimarTulebis konebis xlarTebisagan, romlebic erTmaneTTan 

dakavSirebuli arian boWkovani qsovilebiT. maTi daxarisxeba 

xdeba sigrZis mixedviT. msxvili xvlikebi gavrcelebulia Sua 

aziaSi. kanis sigrZe 1,5m-mde aRwevs. farTi 15dm2. misi kani 

gamoiyeneba qalis fexsacmlis sazedapired. gvelis tyavebs 
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atyaveben Celqis meTodiT araugvianes erTi dRisa dakvlidan, 

dakonserveba warmoebs sveli-damarilebiT. [2]

1.3. xelovnuri safexsacmle masalebis daxasiaTeba 

TvisebaTa Taviseburebis mixedviT

fexsacmlis sazedapired gamoiyeneba mravali sxvadasxva 

saxis xelovnuri da sinTetikuri masalebi.

xelovnur tyavebs iyeneben sazedapired zafxulis 

fexsacmelSi. xolo sinTetikur tyavebs ki sazedapired 

sagazafxulo-saSemodgomo fexsacmelSi. xelovnuri tyavebidan 

SedarebiT farTod gamoiyeneba vinilis tyavis gansxvavebuli 

saxeebi da elastiuri tyavebi.

fexsacmlis sazedapire xelovnur masalebs mravalnairi 

teqnikuri da samomxmareblo moTxovna waeyeneba, rac erTgvarad 

xels uSlis maRalxarisxovani xelovnuri sazedapire tyavebis 

Seqmnas. gansakuTrebul sirTules warmoadgens xelovnuri 

sazedapire tyavisTvis saWiro higienuri Tvisebebis miniWeba.

xelovnuri sazedapire tyavebi marTalia xasiaTdebian saWiro 

orTqlgamtarobiT, magram izolirebulad aRebuli marto kargi 

orTqlgamtaroba ver uzrunvelyofs saWiro higienur Tvisebebs. 

masalebis kargi higienuri Tvisebebi SeuZliaT ganapirobon 

erTdroulad kompleqsurma maCveneblebma (haergamtarobam, 

orTqlgamtarobam, higroskopulobam da sxva).

fexsacmelSi adamianis fexis terfidan gamoyofili oflis  

60-70% ,gareT gamoiyofa tyavis zedapiris saSualebiT, fexidan 

oflis gareT gamosayofad saWiroa, rom xelovnur tyavs gaaCndes 

STanTqmis unari. es ki SesaZlebeli iqneba im SemTxvevaSi, 

rodesac fexis terfis Semxebi masalis SigniTa zedapiri iqneba 

hidrofiluri.

saerTod miiCneven, rom maRalxarisxovani xelovnuri 

sazedapire tyavis Sesaqmnelad, romelsac kargi saeqsploatacio 
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TvisebebTan erTad maRali higienurobac eqneba, saWiroa 

mravalSriani Ria forovani srtuqtura, erTmaneTTan 

dakavSirebuli konusuri formis forebiT.

xelovnuri sazedapire tyavebi xasiaTdeba dabali 

gamZleobiT mravaljeradi Runvis mimarT. naturaluri qromis 

tyavi uZlebs 2-2,5 milion cikls da erTi wlis ganmavlobaSi 

intensiur tarebas. xolo xelovnuri tyavi itans 300-500aTas 

cikls da daxurul fexsacmelSi sZlebs 3-4 Tvemde. xelovnuri 

sazedapire masalebi SezRudulad gamoiyeneba fexsacmlis 

warmoebaSi, kerZod: iuxtis da qromis Ceqmebis yelisTvis, 

sazafxulo Ria fexsacmlisaTvis, zamTris Tbili fexsacmlis da 

a.S.

struqturis mixedviT xelovnuri sazedapire masalebi oTx 

jgufad iyofa:

1. qsovilis fuZeze damzadebuli rbili xelovnuri tyavi;

2. trikotaJul fuZeze damzadebuli rbili xelovnuri tyavi;

3. boWkovan fuZeze damzadebuli rbili xelovnuri tyavi;

4. afskovani masalebi; 

fexsacmlis sazedapire xelovnur masalas aqvs Semdegi 

dadebiTi maCvenebleebi: xelovnuri masala aris standartuli 

zomis, erTgvarovani TvisebebiT, zedapirze TiTqmis ar aqvs wuni, 

rac mniSvnelovnad amartivebs gamoWris process. aseve fizikur-

meqanikuri Tvisebebis standartuloba, marTvis winaswar 

gansazRvruli Tvisebebis miniWebis SesaZlebloba, dabali 

Rirebuleba xels uwyobs fexsacmlis damzadebis teqnologiuri 

procesebis srulyofas da Sromis nayofierebis amaRlebas. [3].

tyavis warmoebaSi arsebobs iuxtis da qromi xelovnuri 

tyavebi.

iuxtis xelovnuri tyavi fexsacmelSi sazedapired 

gamoiyeneba yelisTvis da koWmfarisTvis. aseve es tyavebi unda 

akmayofilebdnen Semdeg moTxovnebs: igi unda iyos wyalgamtari, 

orTqlgamtari, xaxunisadmi medegi rogorc svel ise mSral 

mdgomareobaSi, klebadoba medegi dasvelebisa da gaSrobis dros, 
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aseve unda hqonde kargi garegnuli Sesaxedaoba da gamZleoba, 

aseTi tipis tyavebs Ceqmis yeli advilad ar unda gaecricos.

iuxtis fexsacmlis sazedapired gamoiyeneba Semdegi tipis 

tyavebi: kirza, fenalini, Sargolini da iuxtini.

kirza. igi warmoadgens bambis rTuli xlarTiT naqsov 

samSrian qsovils, romelic gaJRenTilia da dafarulia 

specialuri SemadgenlobiT. kirzis gaJRenTva xdeba kauCukis 

xsnariT an lateqsis dispersiiT. gaJRenTvis Semdeg qsovils

aSroben cxeli haeriT 1100C temperaturaze.

saxis zedapirze suraTis amosakveTad gamJRenTavi 

agregatidan qsovili gadaaqvT kalandrebze 90-100-mde gaxurebuli 

RerZebis saSualebiT. kirza mzaddeba ori saxis safexsacmle da 

sasarajo-saunagire.

safexsacmle kirza. igi warmoadgens samSrian kirzas, 

romelic gaJRenTilia sinTetikuri kauCukis dispersiiT. es 

tyavebi gamoiyeneba Ceqmis yelisTvis da naxevarCeqmis 

koWmfarisTvis iuxtis tyavTan kombinirebuli saxiT. kirzis 

orTqlgamtaroba naturalur tyavTan SedarebiT mniSvnelovnad 

naklebia, qromis tyavTan SedarebiT 6_8-jer da iuxtis tyavTan 

SedarebiT 2_3-jer naklebia.

safexsacmle kirzas unda hqondes agreTve sixiste, rasac 

didi mniSvneloba aqvs moRunvis dros. aseve maszea damokidebuli 

nakecebis raodenoba da sidide, rac warmoiqmneba yelis qveda 

nawilSi. safexsacmle kirza xasiaTdeba maRali wyalmedegobiT 

da isini umTavresad mzaddeba Savi feris.

sasarajo-saunagire kirza. mas unda axasiaTebdes maRali 

simtkice da xaxunisadmi gamZleoba, aucilebeli araa orTql da 

haergamtarobis Tvisebebi. igi mzaddeba Savi da yavisferi.

Sargolini. igi warmoadgens rTuli xlarTiT naqsov 

samSrian bambis qsovils kirzas, romelic erTi mxridan 

polivinilqloridis plastikatiT aris dafaruli. igi aris 

iuxtis tyavis Semcvleli da gamoiyeneba Ceqmis yelisTvis. 

Sargolini mzaddeba Savi feris, mas axasiaTebs cveTisadmi 
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winaaRmdegobis unari. misi higienuri Tvisebebi maRali ar aris: 

orTqlgamtaroba Seadgens 1,2g\sm2  saaTSi, haergamtaroba ara 

nakleb 0,02g\sm2.

fenalini. aseTi tipis tyavebi xasiaTdeba temperaturisadmi 

mdgradobiT da gamoiyeneba specialuri daniSnulebis 

fexsacmlisTvis. igi mzaddeba kirzis fuZeze, romelsac 

JRenTaven sinTezuri lateqsis, fenolformaldehiduri fisis da 

kazeinis nareviT.

gaJRenTil da dafarul naxevarfabrikats mianiWeben 

iuxtisebr saxes da Cautareben cxel vulkanizacias. fenalini 

garegnuli saxiTa da zogierTi TvisebebiT kirzis tyavisagan 

didad ar gansxvavdeba.       

iuxtini. mis fuZed gamoiyeneba safaraje maudi, romelzec 

dadebulia pvq (ПВХ) safarveli. mas amzadeben sqel fenebad, igi 

aseve xasiaTdeba dabali wyal da orTqlgamtarobiT.

iuxtini aris kargi yinvagamZle da Tbodamcveli masala, 

gamoiyeneba Tbili fexsacmlis sazedapired da daTbiluli Ceqmis 

yelisaTvis. aseve iuxtis saxis zedapirze tvifraven naxatebs 

(cxrili 1).

                                                      cxrili 1.

safexsacmled gamoyenebuli xelovnuri tyavebis
Tvisobrivi maCveneblebi

n o r m a
m a C v e n e b l e b i

elast. 
tyavi-T

vinilis 
tyavi-T

kirza 
A

1 2 3 4

sigane, sm. 99-3 132-2 83-88
zedapiris simWidrove g/m2 ara umetes 700-70 1500-1650 1000
sisqe, mm 1,1-0,2 _ 43-1,6
gaglejvis datvirTva zolze 

102  sm, n. ara umetes:
               grZivi mimarTulebiT
               ganivi mimarTulebiT

400
300

400
240

1200
80

gaglejva wagrZelebis dros, %, 
ara umetes:
               grZivi mimarTulebiT
               ganivi mimarTulebiT

12
12

19
25

13
18
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                                            cxrili 1-is gagrZeleba

1 2 3 4
simkvrive, ara umetes:
               grZivi mimarTulebiT
               ganivi mimarTulebiT

8-18
_

_
_

50-90
_

orTqlgamtaroba, mg ( sTsm2  ), ara umetes 1,9 0,8 1,0

wyalgamtaroba, sm3 ( sTsm2  ), ara umetes _ 0,3 1,0

mSrali da sveli xaxunisadmi mdgradoba, 
ara umetes

_ 4 _

yinvamdgradoba, temperatura, ara umetes -40 -45 -40
mdgardoba mravaljeradi Runvisadmi, 
ara umetes

500000 _ _

vinilistyavi-T safexsacmle forovan-monolituri. xelov-

nuri tyavi warmoadgens qsovils, erTmxrian forovan 

monolituri safarveliT, romelic Sedgeba pvq narevisa da CKH-

26 kauCukisagan. masalas aqvs cveTisadmi didi winaaRmdegobis 

unari, Tumca arasakmarisad orTqlgamtari da yinvagamZlea. maT 

gamoiyeneben Ceqmis sazedapired da aseve rbil fexsacmelSi.

vinilistyavi-T safexsacmle tyavi. igi warmoadgens qsovilis 

erTmxrian pvq-s safarvels. vinilistyavi aris oTxi saxeobis, 

romlebic gansxvavdebian erTmaneTisagan sisqiT (0,6-1,1 mm) da 

aseve saxis safarvelis struqturiT. vinilistyavs 1 da 4 saxeoba 

gamoiyeneba sagazafxulo-saSemodgomo fexsacmlis sxvadasxva 

asortimentis dasamzadeblad, xolo vinilistyavebis 2 da 3 

saxeoba gamoiyeneba sagazafxulo fexsacmlis dasamzadeblad. am 

masalas aqvs gluvi priala saxis zedapiri da dabali higienuri 

Tvisebebi.

vinilistyavi-TP safexsacmle forovani. es tyavi warmoadgens 

trikotaJis tilos pvq-s safarveliT. igi gankuTvnilia qalis 

kombinirebuli Ceqmis yelisaTvis.

viniluretanis tyavi-T safexsacmle. aseTi saxis xelovnur 

tyavs aqvs qsovilis fuZe (ACT-28, viskozuri) orSriani 

safarveliT: Sida fena-pvq dafaruli, saxis Sre-poliureTanul 

monoliTuri. aseTi tyavebi mzaddeba siganiT: 1,09,0(  m) da 
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( 1,03,1  m). es masala gankuTvnilia fexsacmlis sazedapire 

xelovnuri tyavebis farTo asortimentisTvis.

safexsacmle vinilistyavi-HT. romlis fuZed gamoyenebulia  

uqsovadi qsovili da dublirebulia pvq-s afskze. masalis sisqe 

0,8-1,2 mm-ia. igi gankuTvnilia Ria sazafxulo Tasmebiani 

fexsacmlis sazedapire detalebisaTvis.

vinilistyavi-HT _ `dasasvenebeli~. igi gankuTvnilia aqtiuri 

dasasvenebeli fexsacmlis sazedapired. misgan amzadeben oTx 

markas (cxrili 2).

cxrili 2.

vinilis tyavis Tvisobrivi maCveneblebi.

n o r m a
m a C v e n e b l e b i

1 2 3 4
sisqe, sm. 1,45-1,75 1,85-2,15 2,1-2,5 1,45-1,75
gaglejvis datvirTa, n, ara umetes
               grZivi mimarTulebiT
               ganivi mimarTulebiT

200
100

350
300

300
180

250
120

wagrZeleba gaglejvisas, %
               grZivi mimarTulebiT
               ganivi mimarTulebiT

50-110
80-150

50-100
90-160

50-100
100-180

30-75
35-90

simkvrive, n 0,45-0,85 0,2-0,65 20-60 15-45
fuZesa da damfarav afskis 
warmomqmnel masalas Soris 
simtkice, n/m, ara umetes

_ 1,0 1,0 1,0

gaglejvis winaaRmdegoba grZivi 
mimarTulebebiT, n, ara umetes

35 15 15 15

Suqmdgradoba, qulebi, ara umetes 3 3 3 3
hogroskopuloba, %, ara umetes 4,5 _ 84 84
saxis zedapiris cveTa 250 250 250 250
tenSemcveloba, % ara umetes 3,5 _ _ _

1. uqsovadi tiloze fexsacmlis saxis zedapiris gareSe, 

sarCuliT da usarCulod.

2. kombinirebul fuZeze uqsovadi nemsgamtariani tilo da 

uxeSnakeriani tilo pvq safarveliT, usarCulo 

fexsacmlisaTvis.
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3. dafuZnebuls uqsovad nemsgantarian toloze pvq-s 

safarveliT, sisqe 2,3 mm. usarCulo fexsacmlisaTvis.

4. kombinirebul fuZeze damzadebuli uqsovadi nemsgamtariani 

tilo da fexsacmlis teqnikuri qsovili sarCuliT an 

usarCulod.

vinilistyavi-HT, sazafxulo sazedapire fexsacmlis. igi 

warmoadgens uqsovad nemsgamtarian tilos, romlis erTi mxare 

dafarulia pvq safarveliT. arsebobs ori sisqis, gansxvavebuli 

feriT, amotvifruli, abreSumgrafirebuli an mis gareSe.

uretanis tyavi. miiReba qsovilis an trikotaJis fuZeze 

poliuretanuli dafarviT, romelsac xSirad gamoiyeneben Ceqmis 

yelis dasamzadeblad. poliuretanuli dafarviT miRebul 

xelovnur tyavebs aqvT upiratesoba polivinqloridul da 

kauCukis safarvelian masalebTan SedarebiT.

 ar Seicaven plastifikatorebs, SeiZleba maTi garecxva da 

aseve SesaZlebelia qimiuri wmendac.

 gamoirCevian maRali simtkiciT da gaaCniaT cveTisadmi 

winaaRmdegoba.

 yinvagamZlea - 400C temperaturamde da siTbogamZlea 1600C

temperaturamde.

safexsacmle uretanis tyavs amzadeben mravalSriani 

dublirebuli masalis msgavsad. xelovnuri tyavi miRebulia 

qsovilis fuZis poliuretanuli dafarviT, fenebis Sewebeba 

xdeba cxeli vulkanizaciis meTodiT. misi gamoyeneba xdeba Ceqmis 

yelisaTvis.

Cvens qveyanaSi gamoiyeneba qsovilis da trikotaJis fuZeze 

poliuretaniani safarveliT damzadebuli xelovnuri tyavebi.

firma `beneke~ (germania) amzadebs viniluretanis tyavis 

serias _ HT sportuli fexsacmlis sazedapired: `roi-

polomesina~, `roi-polo-sporti~ da sxva. masalas aqvs 

momatebuli yinvamdgrdoba, gaglejvisadmi simtkice 600-dan 1300 

niutonamde. gaglejvisas wagrZelebis unari 25-90%, 

gaglejvisadmi winaaRmdegoba 80-140 n-ia. Ceqmis yelisaTvis 
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sazRvargareT farTod gamoiyeneben dublirebul (2-3 fena) 

masalebs `apaCi~, `butero~ da sxva. gamodis sisqiT 3,5-dan 6-mde. 

uZlebs yinvas _ 150C-s, masalas aqvs mcire wagrZelebis unari da 

dabali simtkice.

safexsacmle viniluretanuli tyavi _ ТП. gamoiyeneba 

fexsacmlis sazedapired, gamodis ori saxis:

1. viniluretanuli tyavi-ТП trikotaJuli fuZiT da pvq 

safarveliT.

2. viniluretanuli tyavi – TP fuZe damzadebulia trikotaJis 

da kapronis dublirebiT _ cxeli vulkanizaciis meTodiT. 

Sualedur Sred gamoiyeneba penopoliuretani sisqiT 3 0,5 mm. 

gamodis siganiT 108, 114, 120 an 126 sm. igi gamoiyeneba 

saTxilamuro fexsacmlis dasamzadeblad.

viniluretanuli safexsacmle tyavi TП Tvisebebs gansaz-

Rvravs zedapiris struqtura da fuZis tipi. masala xasiaTdeba 

maRali simtkiciT, dabali WimvadobiT da saSualo higienuri 

TvisebebiT.

qromis fexsacmlis sazedapire tyavebi floben saWiro 

simtkices, radgan isini mzaddeba qsovilis fuZeze. aqvT sigrZeze 

da siganeze Seklebis arasakmarisi unari, aseTi tipis tyavebs 

kargi garegnuli saxe aqvT da amitom isini naturalur tyavs ar 

Camouvardebian. saWiro gamokveTili garegnuli saxis misacemad 

xelovnur tyavebs Rebaven Tanabrad.

teqstoviniti. igi mzaddeba bambis qsovilis fuZeze, 

romelsac Rebaven Wrel ferSi da aZleven sxvadasxva tyavisaTvis 

damaxasiaTebel saxes. teqstoviniti aris Zvirfasi safexsacmle 

masala, magram teqnologiuri da saeqspluatacio TvisebebiT 

mniSvnelovnad CamorCeba qromis tyavebs. mas aqvs kargi 

garegnuli saxe. sirbile, moqniloba, esTetikuri silamaze, 

xaxunisadmi mdgradoba. haer da TbogamtarobiT forovani 

teqstoviniti mniSvnelovnad sjobia sxva xlovnur tyavebs.
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teqstoviniti gamoiyeneba Ceqmebis yelis dasamzadeblad, 

sazafxulo Ria da saSinao fexsacmlis sazedapired qsovilis da 

kombinirebuli fexsacmlis zogierTi detalebisaTvis da a.S. [2].

vorsiti. igi warmoadgens vorsul tyavs (velvetons), mas 

amzadeben xaoiani qsovilis fuZeze, romelsac gaJRenTaven da 

dafaraven vulkanizirebuli rezinis nareviT. vorsiti ZiriTadad 

mzaddeba Savi feris, gaxexili da gauxexavi zedapiriT. tyavTan 

SedarebiT dabalia misi haer da orTqlgamtarloba. 

arasakmarisia misi cveTagamZleoba. iseTi detalebi, romlebic 

mravaljeradad Runavas ganicdian, swrafad gamodian mwyobridan, 

radgan moRunvis adgilas damfaravi fena advilad skdeba, Semdeg 

ki mTlianad scildeba qsovils. vorsitis fexsacmlis xmarebis 

xangrZlivoba iseTivea, rogorc qsovilis fexsacmlis (4-6 Tve).

vorsiti gamoiyeneba Ceqmis yelisaTvis. igi mzaddeba Savi da 

yavisferi, romlis zedapiri qromirebuli tyavia da aseve 

gamoiyeneba mamakacis waRis sazedapired.

pavinoli. miRebulia bambis qsovilidan, romlis qveda fena 

dafarulia polivinqloridis afskiT, xolo zeda fenaze 

amotvifrulia sxvadasxva feris suraTebi

povinoli gamoirCeva drekadobiT, orTqlgamtarobiT, 

Runvisadmi da xaxunisadmi mdgradobiT. mas iyeneben qalis Ria da 

fexsacmlis sazedapired da Ceqmis yelisaTvis.

xelovnuri sandalozi. miRebulia bambis qsovilidan 

polivinqloridis plastikis sqeli afskis dafarviT. mas aqvs 

priala, Tanabari zedapiri, aseve moqnilia, gamZlea sveli da 

mSrali xaxunisadmi, agreTve haer da orTqlgamtaria.

safexsacmle sandalozis sisqe unda iyos aranaklebi 0,7 mm, 

gaglejvisadmi simtkice qselis xazis mimarTulebiT _ 30 kg/sm, 

misaqselis mimarTulebiT _ 25 kg/sm, wagrZeleba Sesabamisad 6%

da 18%. safexsacmle sandalozi mzaddeba Savi feris da 

gamoiyeneba sazafxulo Ria da qalis saSinao fexsacmlis 

sazedapired.
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karboqsilaturi tyavi. igi mzaddeba qsovilis fuZeze da 

dafarulia hidrofiluri forovani afskiT, karboqsilaturi 

tyavi gamoirCeva haergamtarobiT, orTqlgamtarobiT, higroskopu-

lobiT, wagrZelebis sakmarisi unariT, mravaljeradi gadaRunvi-

sadmi mdgradobiT da yinvamedegobiT. mas iyeneben sazafxulo 

fexsacmlis sazedapired, Ceqmis yelis dasamzadeblad, waRis 

koWmfarisTvis.

vlakalimi da sovinoli. aris xelovnuri tyavis axali 

masalebi. mas tyaviseburi saxe aqvs, aris yinvagamZle (uZlebs -400

temperaturas) cveTamedegia da higienuri TvisebbeiT CamorCeba 

qromis tyavs.

vlakalimi da sovinoli gamoynebulia zamTris Tbili 

fexsacmlis sazedapired. dabali orTqlgamtaroba aq 

kompensirebulia tentevadi sarCuliT, xolo maRali drekadobis 

gamo es tyavebi moiTxovs fexsacmlis formirebisaTvis 

gansxvavebul teqnologias.

xelovnuri zamSi. igi mzaddeba ori saxis: eleqtrostatikuri 

da mariliani. eleqtrostatikuri zamSi miiReba Semdegnairad: 

moleskinis tipis bambis qsovils dafaraven polivinqloridis 

fisiT, specialur kameraSi mas Seadnoben da Semdeg Seitanen 

specialur webos. gawebil qsovils gaatareben Zlier 

eleqtrostatikur velSi, romlis erT eleqtrods sistematiurad 

awvdian viskozis boWkos, Semdgom am boWkos daaeleqtrodeben da 

isini didi siCqariT warimarTebian qsovilis zedapirisaken. 

miRebul naxevarfabrikats gaaSroben, amuSaveben mis zedapirs da 

aZleven xelovnuri zamSes saxes.

xelovnuri zamSi aseve miiReba: bambis qsovilis 

polivinqloridis afskis ori fenis dafarviT. meore fenas 

adnoben da zemodan ayrian gogirdmJavas natriums, Semdeg 

Sednobis process gaimeoreben TermokameraSi, datkepnian, 

amkvriveben kalandrebze, gaacieben da daaxveven rulonebad. 

gamorecxvis Semdeg masalas gaaSroben.
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gamorecxil zamSs nakleb zamSiseburi saxe aqvs da mkrTali 

ferisaa. mas moeTxoveba Tanabari da Rrma SeRebva, xolo 

arawebvad zedapirs ar unda hqondes marilis kvali. marilis 

gamorecxvis meTodiT miRebul zamSs gamoiyeneben zamTris 

fexsacmlis sazedapire masalaSi, xolo eleqtrostatikuri 

meTodiT damuSavebuls gamoiyeneben oTaxis fexsacmlis 

sazedapired da aseve detalebis gasaformeblad.

orive saxis xelovnuri zamSi gamodis sxvadasxva feris, 

romelTac lamazi garegnuli saxe aqvT da xasiaTdebian maRali 

higienuri TvisebebiT.

korfami. warmoadgens mravalfenovan forovan masalas, 

romelic miRebulia boWkovan fuZeze. korfami erT-erTi yvelaze 

saukeTeso xelovnuri sazedapire tyavia, mas axasiaTebs kargi 

orTqlgamtaroba, wyalgamZleoba, eqspluataciis dros simtkice, 

yinva gamZleoba, svel da mSral mdgomareobaSi sirbile, welvadi 

Tviseba da kargi garegnuli saxe.

korfams gaaCnia Tavisi naklovanebebic: igi maRali narCeni 

deformaciis gamo cudad yalibdeba, fexsacmeli tarebis dros 

icvlis formas da iRebs fexis terfis formas, rac iwvevs 

uxeSobis SegrZnebas, terfis ara komfortulobas. cxel 

mdgomareobaSi klebulobs misi cveTagamZleoba, xmarebis 

procesSi fexsacmlis moRunvis adgilze miiReba uxeSi nakecebi.

xelovnuri tyavi. igi mzaddeba uqsovadi qsovilis fuZeze da 

warmoadgens iseT masalas, romelSic boWkovani fuze daculia 

polivinqloridis plastikiT. aseTi tipis xelovnuri tyavi 

ramodenime saxisaa: 1. xelovnuri tyavi sagazafxulo fexsacmlis 

zedapirisaTvis; 2. xelovnuri tyavi fexsacmlis rantisaTvis; 3. 

xelovnuri tyavi _ RvedebisaTvis; 4. xelovnuri tyavi _ 

sagalanterio nawarmisaTvis.

sagalanterio tyavi mzaddeba furclebis saxiT zomiT 

500x500mm, xolo fexsacmlis sazedapire, sarante da zogierTi 

sagalanterio xelovnuri tyavi gamodis rulonuri saxiTac.
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xelovnuri tyavi dawnexili fuZiT. igi mzaddeba furclebis 

saxiT. furclebis namzads dawnexvis win daawyoben magidaze, 

fenaTa erTmaneTze dawyoba xdeba grZivi da ganvi mimarTulebiT. 

namzadis dawnexva warmoebs hidravlikur wnexSi, sadac 

temperatura 160-1700C. dawnexvis xangrZlivoba 60 wT. dawnexvis 

dros plastikati rbildeba, gaiJRinTeba da erTmaneTze magrdeba 

(cementdeba) boWkoebi. masalis struqtura mkvrivdeba da xdeba 

erTgvarovani.

dawnexil furclebs SemoaWrian napirebs yvela mxridan da 

gaxexaven baxtarmis mxridan imisaTvis, rom miscen tyavis msgavsi 

garegnuli saxe. Semdeg daamuSaveben specialur manqanaze 

zedapiris saxis gasaumjobeseblad da sirbilis misaniWeblad. 

damuSavebis Tavisebureba imaSi mdgomareobs, rom orad mokecil 

tyavs tkepnian manqanaze mravaljeradi gagorebiT.

tyavis gamoyvanis procesi mTavrdeba poliamiduri afskis 

SetaniT, rac warmoebs pulivizatoriT da furclebis gaSrobiT.

xelovnuri tyavi gakerili fuZiT. tyavis fuZes warmoadgens 

gakerili boWkoebis fena, romelTa gakeril fuZiani xelovnuri 

tyavi nakadur xazze mzaddeba da miiReba xelovnuri saxiT. maT 

Rebaven sxvadasxva ferad, romelTac aqvT lamazi gluvi an 

amotvifruli saxe. poliamiduri afski aumjobesebs mis garegnul 

saxes da uZlebs xangrZliv xmarebas.

gakeril fuZeze miRebuli xelovnuri tyavi maRali 

saeqspluatacio da teqnologiuri TvisebiT xasiaTdeba. igi 

kargad itans mravaljerad deformacias, cveTagamZlea da a.S. 

isini gamoirCeva naklebi uxeSobiTac. amitom igi gamoiyeneba 

sazafxulo Ria tipis fexsacmelSi.

sarante xelovnuri tyavi. maTi damzadeba xdeba rogorc 

gakeril, iseve gaukerav boWkovan fuZeze. gaukerav fuZeze 

miRebuli xelovnuri tyavi gamoyenebulia sandlis da 

naxevarsandaluri tipis fexsacmelSi zemodan Semosavlebel 

saranted. teqnologiuri da saeqspluatacio TvisebebiT igi ar 

Camouvardeba naturalur tyavs, xolo Tanabari riskis da 
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erTgvarovnebis gamo naturalur tyavs kidec sjobia am 

daniSnulebisaTvis, sagalanterio xelovnuri tyavi unda iyos 

gluvi, sadad SeRebili, gaxexili da a.S.

axali saxis xelovnuri rbili tyavi. am tyavebidan 

aRsaniSnavia xelovnuri tyavi elastoni, poliamiduri kapronis 

bade, sagalanterio afskovani masalebi.

xelovnuri tyavis damfaravi fena Sedgeba kauCukis, 

Semavseblebis, vulkanizatoris, pigmentis, damarbileblis da 

qloriani kaliumisagan. isini xasiaTdebian gamZleobiT 

mravaljeradi Runvis mimarT, aqvT maRali higienuri Tvisebebi da 

kargi Tbodamcveloba. isini gamoiyeneba zamTris Tbili 

fexsacmlis sazedapired. am tyavis warmoeba ferxdeba qeCis 

maRali Rirebulebis gamo.

elastoni. gamoiyeneba zamTris Tbili usarCulo fexsacmlis 

sazedapired. igi mzaddeba uqsovadi tipis ormagi fenis 

safuZvelze, romelic dublirebulia polivinqloridis pastiT. 

pastas umateben forwarmomqmnel nivTierebas, rac tyavs aniWebs 

maRal higienur Tvisebebs.

poliamiduri kapronis bade. mis fuZes warmoadgens kapronis 

bade, romelsac mravaljer JRenTaven poliamidis fisis `ak 60/40~ 

spirtian xsnarSi. igi iwarmoeba sxvadasxva feris, sisqis da 

saxis, romelic damokidebulia kapronis badis formasa da 

sidideze.

poliamiduri kaprinis bade gamoirCeva simtkiciT da kargi 

silamaziT, gamoiyeneba qalis sazafxulo fexsacmlis 

sazedapired.

afskovani masalebi. afsks Cveulebriv akuTvneben nawarms, 

romlis sisqe ramodenime mikronidan 0,5 mm-mde aRwevs, ufro meti 

sisqis mqones ki furclebs uwodeben.

polieTilenis afski farTod gamoiyeneba saxalxo meurne-

obaSi. igi gamodis gamWvirvale, naxevradmqrqali an SeRebili. 

afski SeiZleba iyos gluvi, dabeWdili an amotvifruli. poli-

eTilenis afski Seicavs polieTilens da plastifikators [1].
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sinTetikuri tyavebi. axlandel droSi uSveben sxvadasxva 

saxis gansxvavebul sinTetikur tyavebs. imisaTvis rom tyavis 

Semcvlelad fexsacmlis sazedapire masalebSi gamoviyenoT 

sinTetikuri tyavebi, amisaTvis saWiroa fexsacmlis konstruire-

bisa da warmoebis teqnologiis meTodebis srulyofa. Tu 

gaviTvaliswinebT wagrZelebas, elastiurobas, Termoplastiuro-

bas, maSin es yvelaferi mogvcems imis saSualebas, rom 

gamovuSvaT maRali asortimentis fexsacmeli damakmayofilebeli 

higienuri TvisebebiT. amave dros sinTetikuri tyavis gamoyeneba 

aadvilebs Wris process da maRalxarisxovani teqnologiuri 

procesebis danergvas.

sinTetikuri tyavebidan SedarebiT cnobili tyavebia CK-8 da 

veluri (PФ), polkorfami (ПНP), bareqsi (ЧССР), kordleini

(amerika), porveiri (didi britaneTi), klarino ГЛ-50, `toiosesina~, 

patora (iaponia) da krile (germania).

cxrilSi 3 mocemulia fexsacmlis sazedapired gamoyenebuli 

uqsovad fuZeze damzadebuli sinTetikuri tyavebis fiziko-

meqanikuri Tvisebebis maCveneblebi.

cxrili 3.

safexsacmle tyavi
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1 2 3 4 5 6 7

gaglejvis datvirTva, (n)-Si 
mimarTulebiT:
                grZivi
                ganivi

25
17

25
17

25
17

30
20

25
17

14
8

wagrZeleba gaglejvisas, %-Si 
mimarTulebiT:
                grZivi
                ganivi

35-80
70-90

35-80
70-135

35-80
70-135

35-80
90-140

35-80
70-135

25-60
55-100

simkvrive, ara umetes 85 85 85 110 85 85
orTqlgamtaroba, ara umetes, 

mg/ sT)m2 (
6,9 6,9 6,9 6,9 6,9 6,9
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                                            cxrili 3-is gagrZeleba

1 2 3 4 5 6 7

dinamikuri yinvamdgradoba 
kilocikli:
                -350C
                -100C

50
_

_
50

_
_

_
_

_
_

_
_

gaglejvis winaaRmdegoba, 
(n)-Si ara umetes 
mimarTulebiT:
                grZivi
                ganivi

_
_

_
_

3,0
2,5

3,0
2,5

_
_

_
_

Suqmedegoba TeTri feris 
tyavebisTvis

4,0 4,0 4,0 4,0 4,0 4,0

mravaljeradi Runvisadmi 
mdgradoba, kilocikli, ara 
umetes:
       zedapiris safarveli
       uzedapiro safarveliT

_
_

_
_

500
300

500
300

500
300

_
_

fuZesa da damfarav afsks Soris 
simtkicis kavSiri saxis mxridan 
dafaruli tyavebisaTvis, n/sm

10 10 10 10 10 _

damfaravi zedapiris cveTisa-dmi 
mdgradoba saxis mxridan, 
kilocikli, ara umetes.

250 250 250 250 250 250

CK-8. sinTetikuri tyavi CK-8 miiReba uqsovadi qsovilisagan 

gakerili fuZiT, romelic gaJRenTilia poliureTanis gamxsne-

liT. CK-8 warmatebulad gamoiyeneben qalis Ceqmis yelisaTvis da 

mamakacis naxevarCeqmisaTvis. СКНП meTodiT muSavdeba axali 

Taobis sinTetikuri tyavebi (cxrili 4).

sinTetikuri tyavi `veluri~. igi warmoadgens nemsgamtarian 

boWkovan fuZes, gaJRenTils poliuretanis nareviT, gaxexils da 

xaoians. masala aris msubuqi, rbili da orTqlgamtari.

polkorfami-216. polkorfams aqvs gluvi xaoiani an laqis 

saxis zedapiri. polkorfami-216 warmoadgens mravalfenian 

masalas: uqsovadi nemsgamtariani fuZiT, poliureTanis boWkoTi 

gaJRenTili, polieTiluretaniT, forebi poliureTanuli SriT, 

SeRebili poliureTanis afskiT da gamoyvanili SriT. masalas 

mciredi wagrZelebisas aqvs maRali simtkice, orTqlgamtaroba, 

dabali tenis STanTqma da tengamoyofa.
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cxrili 4

fiziko-meqanikuri da higienuri Tvisebebis maCveneblebis Sedareba 

naturalur da sinTetikur tyavebSi

norma
m a C v e n e b l e b i s.t.a.T

С.К.Н.П.
nat. ty.

HK
sisqe, mm 1,4 1,4
masa 1m2 6,2 700

gaglejvis datvirTva zolze 10020  mm, n
              grZivi mimarTulebiT
              ganivi mimarTulebiT

450
450

400
310

moduli erTfuZiani gawelvisas
              grZivi mimarTulebiT
              ganivi mimarTulebiT
              grZivi mimarTulebiT
              ganivi mimarTulebiT

0,7
0,2
2,4
1,2

1,4
0,2
6,8
0,9

wagrZeleba gaglejvisas, %
              grZivi mimarTulebiT
              ganivi mimarTulebiT

74
97

44
104

gaxvretis sawinaaRmdego grZivi da ganivi 
mimarTulebiT, n

90-95 105-110

mravaljeradi Runvisadmi winaaRmdegoba, 
kilocikli:
               200C
               -250C

>500
>500

>500
_

simkvrive grZivi da ganivi mimarTulebiT 30-40 30-40
aRdgenis koeficienti grZivi da ganivi 
mimarTulebiT

30-33 20-25

narCenis deformacia erTfuZiani cikluri 
deformaciisas %-Si mimarTulebiT:
              grZivi mimarTulebiT
              ganivi mimarTulebiT

7
14

1,8
7

nimuSis narCenebis wagrZeleba orfuZiani 
gaWimvisas 15%-Si

5 6

nimuSis farTobis Semcireba orfuZiani gaWimvis 
Semdeg 15% da damatebiTi TermodamuSaveba, %

2 1,5

orTqlgamtaroba, mg ( sT)sm2  5,5 3,9

higroskopuloba, % 2,3 10
tenSemcveloba, % 2,5 8,5
gansazRvruli dro eqspluataciis 
komfortisTvis, wT.

42 140

Tbogamtarobis koeficienti, vt( k)m  0,06 0,06

xangrZlivoba statikur pirobebSi, sT 14 8
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porveiri. sxva sinTetikuri tyavebisagan gansxvavebiT 

porveirs ar aqvs boWkovani fuZe. igi Sedgeba ori foriani 

polimeris afskisagan. maT Soris ar aris mkafio sazRvari. foris 

xarisxi da foris zoma fenebSi gansxvavebulia. fuZis ar 

arseboba ki amsubuqebs porveiris formirebas.

klarino. am saxelwodebiT gvaZleven sinTetikur tyavs 

gluvi, laqirovani da zamSis magvari zedapirebiT. klarinis 

fuZis boWkoebi gaJRenTilia ramdenime adgilas da arasrulad, 

rac masalas xdis rbils da sakmaod orTqlgamtars.

sinTetikuri tyavi ГЛ-50. igi warmoadgens araqsovilis 

boWkovan fuZes, romelic Sedgeba Zalian Txeli sinTetikuri 

boWkovani konebisagan, romelic gaJRenTilia poliureTanis 

narevebiT. masalis sisqe 1-1.5 mm. kidis simtkice gawelvisas 15 mgp, 

xolo gaglejvisas wagrZeleba 100%.

sinTetikuri tyavebis saerTo naklia: dabali higienuroba, 

poliureTanis safarvelis dabali hidrofiluroba, boWkos fuZis 

sinTetikuri tyavisaTvis gamJRenTavi nivTierebis dabali 

Semadgenloba. sinTetikuri tyavis Taviseburebebis gaumjobeseba 

damokidebulia gamJRenTis hidrofilurobaze, sirbileze, 

safarvelis da boWkos fuZeze, mocemuli masalis zedapiris 

xaoianobaze [3].

cxrilSi 5 mocemulia sinTetikuri tyavebis fiziko-

meqanikuri Tvisebebis maCvenebeli.

naSromSi ganxiluli xelovnuri tyavebi miuxedavad imisa, 

rom xasiaTdebian uaryofiTi TvisebebiT, maTi gamoyeneba 

fexsacmelSi mainc mizanSewonilad SeiZleba CaiTvalos, 

radganac ocdameerTe saukuneSi teqnikis farTod ganviTarebam da 

daxvewam, xeli Suwyo xelovnuri tyavis warmoebis procesis iseT 

srulyofas, rom maTi garCeva bunebrivi tyavisagan rTulic ki 

gaxda. amitom aseTi saxis damuSavebuli xelovnuri tyavebis 

gamoyeneba safexsacmle masalebSi SesaZleblad migvaCnia, 

romelic naklebad gamoiwvevs fexis terfis paTologiebs.
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                                                      cxrili 5.

sintetikuri tyavebis fiziko-meqanikuri Tvisebebi

m a C v e n e b l e b i

mo
z
ar

d
i

pa
t
o
r
a

kl
ar

in
i

C
K

-8

po
r
ve
ir

i

sisqe, mm 1,33 1,2  1,3 1,6 1,4...1,5 1,4
kidis simtkice Wimvadobisas, mgp, 
mimarTulebiT:
           grZivi
           ganivi

25,2
21,4

11,4  13,3
10,5  11,2

9,2
6

14,7
7,8

7,8
8

wagrZeleba gaglejvisas, %, 
mimarTulebiT:
           grZivi
           ganivi

43
50

12  14
17  18

35
93

45..80
75..140

310
375

40,2 21,1 61 39,4 25,8
simkvrive, n-Si grZivi 
mimarTulebiT

_ 46 142 70 10

simtkice mravaljeradi Runvisas, 
aTasi bruni

_ 300 850..1000
500
1000

1000

yinvamdgradoba dinamikur 
pirobebSi -250C temperaturaze, 
aTasi bruni cikli

- 16  33 30 50 25

dasveleba, % 100 20 18 85,5 22

orTqlgamtaroba, mm ( sT)sm2  6,1 2,1 2,1 2,5 4

tenSemcveloba, % 10 3 6,4 4,4 4,2
higroskopuloba, % 12 4 6,5 4,6 4,4
orTqltevadoba, % _ 3,1 3 2,3 4,8

1.4. safexsacmle damxmare masalebis daxasiaTeba

webvadi masalebi _ fexsacmlis mrewvelobaSi weboebi 

ZiriTadad gamoiyeneba zedapiris ZirTan misawebeblad, detalebis 

gverdiTi nawilebis dasakecad. gadasaWimi nawiburebis RabaSze 

dasawebeblad, sazedapire detalebis sarCulze dasawebeblad. 

fexsacmlis mrewvelobaSi weboebi ZiriTadad gamoiyeneba sami 

daniSnulebis SewebebisaTvis:

1. ZiriTadi;

2. damxmare;

3. droebiTi.
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ZiriTadi SewebebisaTvis gamoiyeneba organuli warmoSobis 

wyalSi uxsnadi weboebi: nairitis, desmakolis.

droebiTi SewebebisaTvis gamoiyeneba rogorc organul 

gamxsnelSi, aseve wyalze damzadebuli weboebi: aseTia kauCukis, 

kraxmalis, deqstrinis weboebi.

vinaidan droebiTi da damxmare Sewebebis simtkice ar 

moiTxovs, rom Sewebebis unari iyos maRali (SeiZleba TandaTan 

sustdebodes), gansxvavebiT ZiriTadi daniSnulebis an lanCis 

Sesawebeblad gamoyenebuli weboebisa, romelic unda xasiaT-

debodes maRali adgeziis da kogeziis unariT, maRali simtkiciT, 

amitom es weboebi mzaddeba organuli gamxsnelebis fuZeze

(eTilacetati, buTilacetati, avio an galoSis benzini).

weboebis mimarT wayenebulia moTxovnebi. 

weboTi SeerTebis xazi unda iyos:  mtkice, elastiuri, 

mdgradi mravaljeradi Runvisadmi, temperaturis farTo 

diapazonze unda inarCunebdes simtkices didi xniT, ar unda 

tovebdes mis garSemo kvals.

dReisaTvis ZiriTadad warmoebuli fexsacmeli mzaddeba, 

Ziris mimagrebis webos meTodiT. lanCis misamagreblad gamoi-

yeneba poliqloroprenis da poliureTanis weboebi. xolo 60%-ze 

meti fexsacmelis namzadis gadaWimva xdeba poliqloroprenis an 

lRobadi weboebiT. praqtikulad yvela fexsacmelSi gamoye-

nebuli weboebi mzaddeba wylis dispersiis polimerze kauCukis 

lateqsis da emulsiis saxiT.

weboebis ZiriTadi upiratesobaa:

_ webos meqanizaciis teqnologiuroba, romelic iZleva 

(webos wasma SemaerTebel detalebze, Sroba da webos afskis 

aqtivizacia) avtomatizaciis safuZvels. 

_ SesaerTebeli detalebis sisqe araa damokidebuli Sewebe-

bis simtkiceze. SesaerTebeli masalebis mTlianobis darRveva 

gamoricxulia.
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_ weboTi SeerTebis xazis maRali elastiuroba anu 

Sewebebul sistemaSi gamoricxulia uaryofiTi gavlena simagreze 

da Runvamdgradobaze.

_ damakmayofilebelia weboTi Sewebebis saimedooba da 

xangrZlivoba. 

tyavis nakeTobaTa warmoebaSi weboebi klasificirdeba 

ramdenime TvisebiT. [4]

1. weboebi daniSnulebis mixedviT:

_ ZiriTadi Sewebeba uzrunvelyofs detalebis SeerTebis 

maRal simtkices (lanCis da quslis mimagrebisas, namzadis 

RabaSze gadaWimvisas da a.S.).

_ damxmare Sewebeba aadvilebs Zafuri gviristiT ZiriTad 

SeerTebas (droebiTi lanCis dadeba Zafuri, lursmnuli, 

xraxnuli Ziris meTodis mimagrebisas, detalis napirebis dakecva 

da a.S.).

_ meore xarisxovani Sewebeba ar moiTxovs SesaerTebeli 

detalebis maRal simtkices (Casafeni RabaSis, etiketebis, 

sarCulebis dawebeba da sxva).

2. weboebi fazur mdgomareobis mixedviT:

_ Txevadi gamxsneli da wylis dispersis webvadi 

nivTierebebi.

_ mkvriv faziani (Termoplastiuri lRobadi webo.) 

3. webvadi nivTierebebi saxeobis mixedviT:

 kauCukis da lateqsis fuZiT. (poliqloroprenis, butadi-

enstirolini) dispersiuli da lRobadi polimerebis gamxsneli

(polivinilbutilaruli, polivinilacetaturi emulsia. Termo-

plastikuri poliureTani), dabalmolekuluri nivTierebebis 

narevi (kazeinis, fqvilis) da sxva. [5].

tyavis nakeTobaTa detalebis weboTi SeerTebisas weboebze 

wayenebuli moTxovnebi ganisazRvreba webos damzadebis piro-

bebiT: weboTi SeerTebis simtkiciT, nakeTobis eqspluataciiT. es 

moTxovnebi gamomdinareobs Semdegidan:
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webos damzadebisas unda moxdes webovani nivTierebebis 

swrafi da Tanabari gaxsna, ar unda iyos toqsikuri, feTqebadi, 

xanZarsaSiSi da deficituri. detalebis SeerTebisas webo unda 

iyos gansazRvruli koncentraciis da webvadi, rom meqanikuri 

wasmisas warmoiqmnas webos viwro afski. dabal temperaturaze 

gaaCndes Srobis da aqtivaciis minimaluri dro-dabali wnevisas 

dawnexvis mokle cikli, uzrunvelyos webos SeerTebis xazis 

simtkice, raTa uwyvetad Sesruldes Semdgomi teqnologiuri 

procesebi.

tyavis nakeTobis eqspluataciisas weboTi SeerTebis xazs 

moeTxoveba maRali mdgradoba, meqanikuri (mravaljeradi Runva, 

Wimvadoba), qimiuri (mJaveebis, zeTebis, oflis, tenis zemoqmedeba) 

da atmosferuli (maRali da dabali temperatura, mzis sxivebi) 

zemoqmedebis mimaT.

nakeTobis weboTi SeerTebis xazis saxis mixedviT icvleba 

calkeuli faqtorebis daniSnuleba, umetes SemTxvevaSi 

gadamwyvet rols mainc asrulebs weboTi SeerTebis simtkice.

webo aris mravalkomponenturi kompozicia romelic Sedgeba 

webvadi nivTierebebis, damatebebis, aseve zog SemTxvevaSi 

gamxsnelis, gamzaveblis an wylisgan. webvadi nivTierebebis garda 

webos SemadgenlobaSi SehyavT aucileblobis SemTxvevaSi 

Semavseblebi, stabilizatori, gamamagreblebi, mavulkanizirebeli 

agentebi, gamxsnelebi da sxva komponentebi. [6].

Termoplastikuri webvadi nivTierebebi SeiZleba gamoviyenoT 

lRobadi saxiT. sxva webvadi niTierebebi (mag. kauCuki, kraxmali, 

fqvili, kazeini) saWiroa gadayvanil iqnas xsnarSi an dispersiaSi 

(lateqsi). 

     fexsacmlis warmoebaSi ZiriTadad gamoiyeneba kauCukis da 

sinTetikuri fisis fuZeze damzadebuli   weboebi, sinTetikuri 

poliqloroprenuli da kauCukis fuZeze damzadebuli weboebi, 

perqlorvinilis webo, poliureTanis webo, Termoelastoplastis 

webo, lRobadi Termoplastikuri fisis weboebi., lRobadi 

weboebi, poliamidis fuZeze damzadebuli lRobadi weboebi, 
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poliefirebis fuZeze damzadebuli lRobadi weboebi, 

Tanapolimerebis eTilenis da vinilacetatis fuZeze 

damzadebuli lRobadi weboebi, sinTetikur lateqsis da 

emulsiis fuZeze damzadebuli webo, wyalSi xsnadi webvadi 

nivTierebebis fuZeze damzadebuli webo.

    saRebavebi aris Txevadi masa, romelSic Sedis 

SemakavSirebeli an afskwarmomqnelebi (kazeini, Selaqi, 

sinTetikuri polimerebi) bzinvarebis warmomqmneli (cvili) 

mRebavi da sxva nivTierebebi.

saRebavi gamoiyeneba fexsacmlis Ziris gamoyvanisaTvis, 

rekvizitebis dadaRvisas, tonirebisas, retuSirebisas, detalis 

kideebis SesaRebad da sxva. [4].

    safeiqro masalebi_fexsacmlis warmoebisas, detalebis da 

kvanZebis SesaerTeblad, namzadis akrefvisas, rantis 

misakereblad, lanCis misakereblad da sxva iyeneben sxvadasxva 

metruli nomris Zafebs.

gamoyenebul Zafebs moeTxoveba gaWimvisas maRali simtkice, 

romelic unda SenarCundes sxvadasxva temperaturis da haeris 

fardobiT tenianobaze. Zafis maRali wagrZeleba arTulebs 

sakeravi manqanis muSaobas da zrdis wyvetianobas, dabali ki 

amcirebs nakeris simtkices. mas ar unda hqondes maRali 

elastiurobis da Seklebis maCvenebeli, winaaRmdeg SemTxvevaSi 

nakeri iWimeba detalis Tburi danamvis-damuSavebisas ki 

warmoiqmneba naoWi.

Zafis zedapiri unda iyos gluvi manqanis muSa organosa da 

masalas Soris xaxunis Zalis Semcirebis mizniT. rac 

damokidebulia Zafis cveTa da Termo mdgradobaze. Zafs unda 

axasiaTebdes wylisadmi mdgradoba.

fexsacmlis kervisas gamoyenebuli Zafebi unda iyos kargad 

gamoyvanili, radgan mas xSirad iyeneben nakeTobis 

gasaformeblad.

Zafis agebulebas gansazRvravs Semdegi ZiriTadi 

maxasiaTeblebi:
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nagrexSi Zafebis raodenoba, grexis mimarTuleba da 

xazobrivi simWidrove, narTisagan miRebuli Zafis an 

kompleqsuri Zafis miRebisas isini eqvemdebarebian grexas. [4].

erTGgrexiani Zafi miiReba or an sam erTeuli Zafis 

SegrexiT.

orgrexiani Zafi miiReba calke ori an sami erTeuli Zafis 

SegrexiT da bolos maTi erTmaneTTan SegrexiT.

orgrexiani Zafi erTgrexianisagan gansxvavebiT kveTaSi 

Tanabaria, gaaCnia maRali simtkice.

grexis mimarTulebis mixedviT iyofian  marcxena_s da 

marjvena_z grexiT.

Zafebi saboloo marjvena_z grexiT naklebad iSlebian, 

amitom maTi simtkice mcired icvleba kervisas, marcxena_s

SegrexiT miRebuli Zafis simtkicesTan SedarebiT.

karkasuli Zafi miiReba or an sam wveriani karkasuli 

narTis SegrexiT. poliamidis an polieTilenis Zafebis guli 

saWiroa ZiriTadad maTi gaWimvis gasaZliereblad. bambis Zafis 

Semonaqsovi uzrunvelyofs Zafis saTanado Termomdgradobas. 

karkasul Zafebs gaaCniaT maRali simtkice, Runvamdgradoba da 

wagrZeleba, vidre orgrexian bambis Zafebs.

Zafis sisqe: Zafis sisqis dasaxasiaTeblad gamoiyeneba 

ramdenime maCvenebeli. sinTetikuri Zafebis sisqe xasiaTdeba 

grZivi simWidroviT _ T

                                           T = m/l                                 (1)

sadac m_Zafis masa gr; l_Zafis sigrZe km.

bambis Zafis sigrZe xasiaTdeba savaWro nomriT.

                                                         N = l/m                                                               (2)

erTidaigive savaWro nomris Zafi SesaZlebelia 

Seesabamebodes sxvadasxva sisqis narTis Zafebs, sxvadasxva Zafis 

wveris raodenobiT.

Zafis simtkice: Zafis simtkice xasiaTdeba datvirTviT 

gaglejvisas. romelzedac moqmedebs misi boWkos Semadgenloba, 

sisqe da struqtura.
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maRali simtkiciT xasiaTdeba poliamidis, saSualo-

lavsanis da dabali_bambis Zafebi.  

xazobrivi simWidrovis gazrdiT izrdeba Zafis simtkice. 

Zafis simtkiceze moqmedebs aseve SeRebvisa da gamoyvanis xasiaTi. 

TeTri Zafebi ufro mtkicea vidre feradi da Savi, gaprialebuli 

ufro mtkicea vidre mqrqali.

gaglejisas wagrZeleba: Zafis wagrZeleba damokidebulia 

mis boWkos Semadgenlobaze da struqturaze.

sinTetikuri Zafebi gamoirCevian maRali wagrZelebiT 

galejvisas (30%-mde) da maRali drekadobiT. karakasul Zafebs 

gaaCniaT gaglejvisas 15-18% wagrZeleba da maRali elastiurobis 

unari.

cveTisadmi winaaRmdegoba: damokidebulia Zafis Semadgen-

lobaze, struqturaze da Zafis zedapris sigluveze. Zafebi 

maRali gluvi zedapiriT naklebad cvdeba nakeTobis damzadebis 

procesSi.

kapronis Zafis cveTisadmi winaaRmdegobis unari 10-jer 

maRalia, vidre bambis Zafis.

Zafis Termomdgradoba damokidebulia misi boWkos Semadge-

nlobaze. bambis Zafi uZlebs xangrZliv gacxelebas 400°c 

temperaturamde, kapronis-200°C-mde. temperaturis gazrdiT Zafis 

simtkice mcirdeba. sisqis gazrdiT Zafis Teromdgradoba 

izrdeba. [7].

gamomyvani masalebi_nakeTobis damzadeba-mTavrdeba misi gamo-

yvaniT. gamomyvani operaciebis daniSnulebaa nakeTobis damza-

debisas warmoSobili defeqtebis dafarva-aRmofxvra, masalis 

pirvandeli saxis dabruneba, zedapiris gakeTilSobileba-

galamazeba.

zogierTi gamomyvani operaciebi sruldeba nakeTobis 

damzadebis Sualedur procesSi. (mag. detalebis zedapiris 

daWdeveba, perforireba, quslebis SeRebva da sxva).
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gamomyvani operaciebi iyofa: meqanikur (frezireba, axexva, 

gawmenda da a.S.) da fiziko-qimiur operaciebad (SeRebva, 

retuSireba, apretireba da a.S).

nakeTobis zedapiris fiziko-qimiuri gamoyvanisTvis iyeneben 

sxvadasxva masalebs cvilis sanTels, saRebavebs, apreturas.

umetesad gamomyvani operaciebi uzrunvelyofen masalis 

zedapirze arsebuli defeqtebis likvidacias (tyavi, xelovnuri 

tyavi).

fexsacmlis damzadebisas warmoqmnili wunebi-defeqtebi

iyofa 3 ZiriTad jgufad:

1. meqanikuri zemoqmedebiT gamowveuli (frezireba, axexva)

2. Termo-meqanikuri operaciis zemoqmedebiT gamowveuli (cxlad 

formireba, dauToeba).

3. organuli gamxsnelebis araswori gamoyenebiT. romelic 

arRveves zedapiris dafarvis erTgvarovnebas.

masalebis gamoyeneba romelTa zedapiris damfaravi 

nivTierebebi floben maRal Termo, wylis da qimiur 

winaaRmdegobis da qimiuri nivTierebebis mimarT mdgradobas, 

amave dros saWiroeben teqnologiuri procesebis dacvas. 

uzrunvelyofs nakeTobis zedapirze da gamomyvani operaciebiT 

warmoqmnil defeqtebis raodenobis Semcirebas.

defeqtebis gasasworeblad iyeneben xeliT retuSirebas 

(SeRebva) cvilis sanTliT dafarvas, apretirebas.

gamomyvani operaciebis ZiriTadi daniSnulebaa: nakeTobas 

misces sasurveli-aucilebeli feri, daicvas meqanikuri, qimiuri, 

gamosxivebis, radiaciuli darRvevebisgan. am mizniT nakeTobis 

zedapirs Rebaven, faraven cviliT, laqiT an apreturiT.

gamomyvani masalebis da gamoyvanis meTodis SerCeva 

damokidebulia dasamuSavebeli masalis qimiur bunebaze da 

zedapiris xasiTze.                              

gamomyvan masalebs miekuTvneba: cvili, SemakavSireblebi, 

afskwarmomqmneli, saRebavi nivTierebebi, aseve plastifikatorebi, 
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gamxsnelebi, gamzaveblebi, zedapiris aqtivatorebi, qafiTCamqrobi 

da a.S.

umeteswilad gamomyvani masalebi mzaddeba qimiur qarxnebSi 

da igzavneba fexsacmlis da sagalanterio fabrikebSi, mza 

xsnarebis plastis an koncentratebis saxiT, romelTa gazaveba 

xdeba xmarebis win.

gamomyvani masalebi daniSnulebis da saxis mixedviT 

iyofian jgufebad: saRebavebi, safexsacmle laqebi, cvilis 

fuZeze damzadebuli gamomyvani masalebi, apretura, gamwmendi 

siTxeebi da qafiTCamqrobebi. [4].

1.5. safexsacmle masalebis racionaluri gamoyenebis 

analizi arsebuli monacemebis mixedviT

     fexsacmlis damzadebis teqnologiuri procesis warmarTvis 

mTavari piroba warmoebis momzadebaa. warmoebis momzadebaSi erT-

erTi umTavresi adgili modelis SemuSavebas, masalaTa xarjvis 

normirebas da detalebis gamokveTisaTvis saWiro sxva 

samuSaoebis Sesrulebas uWiravs. TviT detalebis gamokveTis 

procesi rTul da kvalificirebul samuSaos kategorias 

miekuTvneba. mTel rig masalebidan detalebis gamokveTas 

awarmoeben avtomatizirebul danadgarebze procesSi kompiute-

ruli teqnikis gamoyenebiT. Nnawili masalebis gamokveTa ki 

warmoebs meqanizirebulad, magram uSualod momuSave muSis-

operatoris mier ganxorcielebuli sqemis mixedviT. aseT 

pirobebSi udides mniSvnelobas iZens calkeul masalaTa da 

detalTa sagamomWrelo Tvisebebis dadgena, masalaTa farTobis 

gamoyenebaze momqmedi faqtorebis dadgena, faqtorebis xasiaTisa 

da sididis dadgena, detalebis gamokveTis sistemaTa garkveuli 

klasifikacia raTa maTi gamoyenebiT SesaZlebeli iyos ara marto 

masalaTa farTobis gamoyenebis koeficientis amaRleba. masalaTa 
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miznobrivi gamoyenebis optimizacia da mTlianad procesis 

teqnikur-ekonomiuri analizi aRniSnuli sakiTxi aqtualobas 

iZens imiTac, rom teqnologiurad aWrili detalebi aucilebeli 

pirobaa Semdgomi teqnologiuri procesebis Sesrulebisa da 

nakeTobis xarisxis uzrunvelsayofad. 

     Seswavlili safexsacmle masalebi gvaZlevs imis saSualebas, 

rom SevirCioT masalebis optimaluri varianti, romelic 

gamoyenebuli iqneba fexsacmlis sazedapire masalad. [8].   

     fexsacmlis sazedapired rogorc avRniSneT gamoiyeneba 

tyavebi, qsovilebi, sinTezuri da xelovnuri masalebi.

yvela arsebuli masalebidan safexsacmele naturaluri 

tyavebis gamoyenebis normireba rTulia, amitom aucilebelia am 

kuTxiT kvlevebis Catareba.

      qsovilis masalebis fiziko-meqanikuri da saformirebo 

Tvisebebi mniSvnelovnad gansxvavdeba tyavis Tvisebebisagan, maTi 

kombinireba tyavebTan, sinTezur da xelovnur tyavismagvar 

masalebTan udidesi efeqtis momcemi iqneba. zog fexsacmelSi 

zedapiris detalebi mTlianad qsovilebisaganaa damzadebuli 

(zogierTi tipis saoTaxo fexsacmeli, bavSvis qalis, mamakacis 

sxvadasxva daniSnulebis fexsacmelebi). fexsacmelebis 80_90% 

mzaddeba qsovilebis gamoyenebiT (zedapirisaTvis, sarCulis an 

SuasarCulis detalebisaTvis). amitom aucilebelia gansakuTre-

buli yuradReba mieqces im masalebis Seswavlas, romelic 

gamoiyeneba sasarCuled da Suasadebad. mniSvnelovania gaweboebu-

li qsovilebis gamoyeneba, romelic gamoricxavs fexsacmlis 

damzadebis procesSi webos wasmis operaciis Sesrulebas. es ki 

amaRlebs warmoebis kulturas, Sromisnayofierebas da xarisxs.

      qsovilebi xasiaTdeba standartuli zomiT, mTel farTobze 

erTnairi TvisebebiT, zedapirze TiTqmis ar aqvs wuni es 

Tvisebebi ki gaamartivebs misi gamoWris process da mogvcems 

masalis ekonomikuri xarjvis SesaZleblobas.

      fexsacmlis mrewvelobaSi sinTezuri da xelovnuri 

tyavebis farTo arsenalia. isini mzaddeba sxvadasxva fuZeze, 
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sxvadasxva polimeris fisis dafarviT mTeli rigi xelovnuri da 

sinTezuri masalebis Tvisebebi mniSvnelovnad uaxlovdeba tyavis 

maCveneblebs. xelovnuri da sinTezuri tyavebis Tvisebebs 

ganapirobebs fuZis da damfaravi abskis masalebis Tvisebebi, 

fuZisa da abskis dakavSirebis meTodebi. am masalaTa 

drekadul_plastikuri Tvisebebi mniSvnelovnad gansxvavdeba 

tyavebis Tvisebebisagan. masalaTa wagrZelebis unari 

mniSvnelovnad izrdeba temperaturis zemoqmedebiT, magram maT 

aqvT Zalze dabali plastikuri deformacia rac aZnelebs 

deformirebuli masalebis fiqsirebas, gansakuTrebiT im 

meTodebiT, reJimebiTa da drois limitiT, romelic SeiZleba 

iyos gamoyenebuli fexsacmlis damzadebis procesSi. am kuTxiT 

mniSvnelovania xelovnuri tyavis damfaravi afskis Tvisebebis 

iseTi kuTxiT Seswavla, romelic uzrunvelyofs masalis 

plastikuri deformaciis gazrdas. [9].

      fexsacmlis sazedapired gamoiyeneba mravali sxvadasxva 

saxis xelovnuri da sinTetikuri masalebi. fexsacmlis 

sazedapire xelovnur masalebs mravalnairi teqnikuri da 

samomxmareblo moTxovna waeyeneba, rac erTgvarad xels uSlis 

maRalxarisxovani xelovnuri sazedapire tyavebis Seqmnas. 

gansakuTrebul sirTules warmoadgens xelovnuri sazedapire 

tyavisTvis saWiro higienuri Tvisebebis miniWeba.

      xelovnuri sazedapire tyavebi marTalia xasiaTdebian 

saWiro orTqlgamtarobiT, magram izolirebulad aRebuli marto 

kargi orTqlgamtaroba ver uzrunvelyofs saWiro higienur 

Tvisebebs. masalebis kargi higienuri Tvisebebi SeuZliaT 

ganapirobon erTdroulad kompleqsurma maCveneblebma 

(haergamtarobam, orTqlgamtarobam, higroskopulobam da sxva). 

amitom fexsacmlis sazedapire masalebis SerCevisas aucilebelia 

kompleqsurad yvela Tvisebis gaTvaliswineba da Sesabamisad 

konkretuli daniSnulebis fexsacmlisaTvis sazedapire 

xelovnuri tyavis SerCeva.
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      xelovnuri sazedapire tyavebi xasiaTdeba dabali 

gamZleobiT mravaljeradi Runvis mimarT. ris gamoc sazedapire 

masalebi SezRudulad gamoiyeneba fexsacmlis warmoebaSi.

     fexsacmlis sazedapire xelovnur masalas aqvs Semdegi 

dadebiTi maCvenebleebi: xelovnuri masala aris standartuli 

zomis, erTgvarovani TvisebebiT, zedapirze TiTqmis ar aqvs wuni, 

rac mniSvnelovnad amartivebs gamoWris process. aseve maT 

axasiaTebT fizikur-meqanikuri Tvisebebis standartuloba, 

maTTvis winaswar gansazRvruli Tvisebebis miniWebis SesaZle-

bloba, dabali Rirebuleba. [10].

      xelovnuri sazedapire tyavebis fiziko-meqanikuri Tvisebebi 

da zedapiris erTgvarovneba iZleva imis saSualebas, rom misi 

gamoyeneba moxdes arasapasuxismgeblo detalebis damzadebisas 

tyavis masalasTan kombinirebis gziT.
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2. შედეგები და მათი განსჯა

bunebrivi tyavis topografiuli ubnebis Tvisebebis 

Seswavla

2.1. masalis dayofa topografiul nawilebad

2.1.1. cxovelis kanis struqtura da agebuleba

tyavi warmoadgens fizikurad da qimiurad damuSavebul 

cxovelis kans.

kani warmoadgens cxovelis sxeulis garegan damfarav 

saSualebas da icavs mas meqanikuri da atmosferuli 

zemoqmedebisagan. amasTanave igi monawileobs nivTierebaTa 

cvlaSi, siTbis regulaciaSi, oflis, cximis da a.S. gamoyofaSi.

cxoveluri kani warmoadgens rTul maRalmolekularul 

boWkovan masalas.

qsovilis mecnieruli Seswavla kvlevis mikroskopiuli 

meTodis danergvasTanaa dakavSirebuli. amisaTvis saWiroa 

qsovilidan momzaddes Txeli anaTali, Sesabamisad damuSavdes, 

SeiRebos da daTvalierdes mikroskopiT.

cxovelis kans rTuli histologiuri agebuleba aqvs da 

sisqeSi sami fenisagan Sedgeba: epidermisi, derma, tyavqveSa 

ujredovani Sre.

epidermisi warmoadgens bewviT dafaruli kanis zedapirul 

fenas. cxovelis jiSisa da asakis mixedviT epidermisi mTeli 

kanis sisqis 1,5 -2%-s Seadgens. 

 epidermisis ZiriTad Semadgenel nivTierebas keratini

warmoadgens. kanis dasaTrimlavad momzadebisas epidermiss 

bewvTan erTad aclian, epidermisi erTgvarad Camjdaria dermis 

dvrilovan zedapirSi da misi mocilebis Semdeg zedapiri rCeba 

uTanabro da warmoqmnis tyavis zedapirul suraTs, rasac tyavis 

mrewvelobaSi mereas uwodeben.
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mereas mixedviT SeiZleba tyavis saxeoba gavarCioT, radgan 

sxvadasxva saxis tyavis zedapiri mkveTrad gansxvavebulia 

erTmaneTisagan.

nax. 1. kanis agebulebis sqema:
I-epidermisi, II-derma, III-tyavqveSa ujredisi, IV-bazaluri fena (tyavis 
saxe), V-dvrilovani fena, VI-badisebri fena; 1-kolagenis boWkoebis kona 
sibrtyeze, 2-kolagenis boWkoebis konis ganivi Wrili, 3-cximovani 
nagrovi, 4-oflis jirkvali, 5-cximis jirkvali, 6-bewvis bolqvi, 7-bewvi, 
8-elastinis, retikulinis da kolagenis boWkoebis gadaxlarTva.

epidermisi sisqiT araerTgvarovania. iq, sadac igi Zlieradaa 

ganviTarebuli, mikroskopis qveS SeimCneva 5-6 Sre, xolo susti 

ganviTarebis SenTxvevaSi mas ori Sre aqvs: rqovani fena da 

Sinagani lorwovani fena. [2].

qveda Sre amyarebs kavSirs kanis qveda fenebTan da Tavis 

sasicocxlo periodSi dasabams aZlevs epidermisis zeda fenis 

warmoSobas. ramdenadac xSiria da grZelia cxovelis tyavze 

bewvi, imdenad Txelia epidermisi da piriqiT.
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derma warmoadgens cxovelis kanis ZiriTad Semadgenel 

nawils da misi Sesabamisi gadamuSavebiT miiReba tyavi. Tu 

epidermiss ujredovani agebuleba aqvs, derma boWkovani 

aRnagobisaa. igi or Sriania, zeda feniT esazRvreba epidermiss, 

qveda feniT ukavSirdeba kanis SemaerTebeli qsovilis fenas. 

derma uSualod epidermisis qveS mdebare yvelaze ufro sqeli da 

mtkice Srea. is warmoiqmneba kolagenuri, elastinuri da

retikuluri boWkoebisagan.

kolagenis boWkoebi warmoqmnilia cila kolagenisagan da 

maTi sisqe 1-3 milimikrons Seadgens. erTmaneTTan SeerTebiT da 

gadaxlarTviT miiReba boWkoebis konebi, romelTa sisqe 30-100 

milimikronia. konebis erTmaneTTan gadaxlarTviT miiReba 

SemaerTebeli qsovili. kolagenis boWkoebi Tavis mxriv 

Sedgenilia ufro Txeli struqturuli elementebisagan. e.w. 

fibrilebisagan, sisqiT 0,5 milimikroni. dermis qsovilis SigniTa 

zedapiri Zlier ganviTarebulia, sivrce gamovsebulia 

boWkoebSorisi nivTierebiT.

elastinis boWkoebi cila elastinisaganaa warmoqmnili. igi 

didi raodenobiTaa ganlagebuli dermis epidermisTan SeerTebis 

fenaSi, Tmis CanTis irgvliv da sisxlZarRvebis garSemo.

elastinis boWkoebi kolagenurisagan gansxvavebiT ufro 

wvrilia da naklebad grexili, igi xasiaTdeba maRali drekaduli 

wagrZelebis unariT. tyavis gaWimvis Sendeg elastinis boWkoebi 

aRidgenen mis pirvandel mdgomareobas.

retikulinis boWkoebi metad moklea da Txeli, ar 

warmoqmnian konebs. isini ganlagebulia mTels dermaSi, xolo 

epidermisTan SeerTebis sazRvarze warmoqmnian xSir da mkvriv 

bades.

kolagenis da elastinis boWkoebisagan gansxvavebiT retiku-

linis boWkoebi fuqsiniT sustad iRebeba, urTierTmoqmedeben 

vercxlis marilebTan, maRali gamZleobis arian cxeli wylis 

moqmedebis mimarT, agreTve mJavebis da sxva reagentebis mimarT.
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zemoT CamoTvlili boWkoebis, Tmis CanTis, sisxlZarRvebis, 

nervuli da kunTovani qsovilis garda, dermaSi Sedis agreTve 

e.w. boWkoTaSorisi nivTiereba. igi warmoqmnilia cilebisa da 

cilebismagvari nivTierebebisagan. kerZod, aluminebis, 

globulinebis, mucinisa da mukaidisagan. boWkoTaSorisi nivTi-

ereba dermis sxvadasxva struqturul elements erTmaneTTan 

akavSirebs.

sakuTriv derma histologiuri agebulebis mixedviT SeiZleba 

or ZiriTad Sred davyoT: dvrilovan da badiseburad.

dvrilovani Sris struqturuli Tavisebureba gamowveulia 

kolagenuri boWkoebis ganlagebiT. igi uSualod esazRvreba 

epidermiss. dvrilovani fena masSi mravalricxovani elementebis 

ganlagebis gamo SedarebiT faSaria da kolagenis boWkoebi maT 

konebTan erTad am fenaSi SedarebiT Txelia.

saofle da cximis jirkvlebi moTavsebulia dermis zeda 

SreSi. Tmis CanTa, Tmis bolqvis qveda nawili aris dvrilovani 

Sris qveda sazRvari.

cximis jirkvlebi xSirad Tmis ZirSia ganlagebuli. 

jirkvlis seqtoruli aparati formiT yurZnis mtevans hgavs, 

romlis sadinari ixsneba Tmis arxSi. gamoSvebuli wveni 

arbilebs kans da Tmas. saofle jirkvali marcvals gvagonebs. 

misi sadinari Tmis arxs uerTdeba zeda nawilSi, rogorc 

saofle, aseve cximis jirkvlebis raodenoba cxovelSi 

sxvadasxvaa. mag. cxvris tyavSi isini didi raodenobiTaa, 

mRrRnelebSi ki piriqiT, mcirea.

badisebri SreAdermis ZiriTadi Semadgeneli nawilia. igi 

warmoqmnilia didi da patara sisqisa da sigrZis kolagenis 

boWkoebis konebisagan. masSi aris mxolod sisxlZarRvebi.

sxvadasxva cxovelSi Sris sisqe sxvadasxvaa. igi icvleba 

cxovelis asakis mixedviT. axalgazrdul asakSi msxvili rqosani 

saqonlis kanSi badisebri Sris sisqe mTeli dermis 60-65%-s, 

xolo mozrdili cxovelis kanSi 75-80%-s Seadgens. es garemoeba 

did zemoqmedebas axdens mza tyavis Tvisebebze. mag. Tu dermaSi 
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dvrilovani Sre sisqiT sWarbobs badisebr Sres, maSin tyavi 

rbili da wevadia, xolo badisebri Sris meti sisqis SemTxvevaSi 

tyavi xasiaTdeba simkvriviT, simtkiciT, mcire tengamtarobiT.

kanqveSa ujredisi kanisAqveda fenas warmoadgens da 

uSualod SeerTebulia dermasTan. igi Sedgeba kanis zedapiris 

paralelurad ganlagebuli boWkoebis konebisagan. kanqveSa 

qsovilSi boWkoebi gafaSrebulia, boWkoebs Soris sicariele 

gavsebulia cximovani nagroviT. kolagenis boWkoebis garda am 

fenaSi mcire raodenobiT aris elastinis boWkoebic, agreTve 

sisxlZarRvebic. tyavis warmoebis procesSi daTrimlvamde 

Catarebuli operaciebiT tyavqveSa ukredisi, ise, rogorc bewvi 

da epidermisi kans scildeba da tyavad gadamuSavdeba mxolod 

derma. [11].

sxvadasxva cxovelis kans sxvadasxva mikrostruqtura aqvs.

msxvilfexa rqosani saqonlis kanis mikrostruqtura ufro 

srulyofili saxisaa. kanis epidermisi da tyavqveSa ujredisi 

Txelia, maSin, roca dermis badisebri fena warmoqmnilia mkvrivi 

da mWidrod gadaxlarTuli kolagenis boWkoebis konebisagan. 

badisebri fena mTeli dermis sisqis 50%-ze mets Seadgens, amitom 

msxvilfexa rqosani saqonlis tyavnedleulisagan miRebuli mza 

tyavi gamoirCeva maRali simtkiciT, simkvriviT da 

wyalgamZleobiT.

cxenis kani msxvili rqosani saqonlis kanTan SedarebiT 

naklebi simkvrivisaa, gansakuTrebiT ki misi wina nawili. es imiT 

aixsneba, rom dermis dvrilovani fena meti sisqisaa da es 

ukanaskneli didi raodenobiT Seicavs bewvis CanTebs, qonisa da 

oflis gamomyof jirkvlebs, amitom cxenis tyavnedleulis 

gadamuSavebiT miRebuli mza tyavi xasiaTdeba SedarebiT naklebi 

simkvriviT da simtkiciT.

Roris kani Taviseburi agebulebiT xasiaTdeba, epidermiss 

mTeli kanis sisqis 5% ukavia, dermis zedapiri araTanabaria, rac 

gamowveulia imiT, rom bewvis CanTebis naxvretebi aris Zalian 

didi, Zabrisebri formis. isini dermis zedapirs aniWeben msxvil 
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marcvlovan saxes. bewvis bolqvebi imdenad Rrmadaa Camjdari 

kanSi, rom aRweven tyavqveSa ujredisamde. amis gamo bewvi 

mTlianad kveTs dermas da warmoqmnis gamWol formebs. es 

ukanasknelni iwveven tyavis wyalgamtarobas. Roris kanisTvis 

damaxasiaTebelia agreTve is, rom mas mTel sisqeSi erTnairi 

simkvrive aqvs.

msxvilfexa rqosani saqonlis kanisagan gansxvavebiT masSi 

kolagenis boWkoebi Txelia, amasTan mkvrivad gadaxlarTulia. 

aseTi Taviseburebis gamo Roris tyavnedleulis mza tyavad 

gadamuSaveba ufro Znelia.

cxvris kanis agebulebis Tavisebureba isaa, rom misi derma 

aSkarad aris or nawilad – dvrilovan da badisebur fenebad 

gayofili. amasTan sxvadasxva jiSis cxvris kanSi dvrilovan 

fenas mTeli dermis sisqis 50-70% ukavia. aRsaniSnavia, rom 

cximovani nagrovi ganlagebulia xSirad dvrilovan da badisebur 

fenaTa sazRvarze. amis gamo cximis gaclis Semdeg kavSiri am or 

fenas Soris sustdeba. saerTod dvrilovan fenaSi didi 

raodenobiTaa Tavmoyrili bewvis CanTebi, oflisa da qonis 

jirkvlebi, kunTebi.

badisebri fenis kolagenis boWkoebis konebi Txelia, 

naklebad mkvrivia gadaxlarTuli sxva cxovelebis kanTan 

SedarebiT. aseTi mikrostruqturis gamo cxvris 

tyavnedleulisagan miRebuli mza tyavi araa maRali xarisxis, 

kerZod igi aris faSari, dabali simkvrivis da simtkicis, metad 

Wimvadi, xSirad advilad scildeba saxis fena.

Txis kani maRali Rirebulebis tyavnedleuls warmoadgens. 

dvrilovani fena mTeli dermis sisqis 40-65%-s Seadgens. masSi 

mcire raodenobiT aris ganlagebuli bewvis CanTebi, oflisa da 

qonis gamomyofi jirkvlebi. badisebri fena marTalia Sedgeba 

kolagenis boWkoebis Txeli konebisagan, magram samagierod 

maRali simWidroviT exlarTebian erTmaneTs da warmoqmnian 

mtkice kavSirs. boWkoebis konebi horizontalurad aris 

ganlagebuli da mza tyavs aniWeben sirbiles, elastiurobas. [2].
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2.1.2. masalebis dayofa topografiul nawilebad

cxovelis kanis agebuleba damokidebulia imaze, Tu kanis 

calkeuli nawili cxovelis organizmis romel adgilas aris 

ganlagebuli da ra funqcias asrulebs.

cxovelis kanis da Sesabamisad tyavis am calkeul nawilebs 

(yajari, sakisuri, kidurovana da sxva) topografiuls uwodeben. 

calkeuli topografiuli nawilebi erTmaneTisagan gansxvavdebian 

sisqiT, forianobiT, simtkiciT, wevadobiT, tenSemcvelobiT, 

wyalgamtarobiT da haergamtarobiT.

topografiuli nawilebis gansxvaveba naklebad aqvT 

gamoxatuli axalgazrda cxovelebs. gansakuTrebiT Zlieradaa 

gamoxatuli es gansxvaveba msxvilfexa rqosani saqonlis, Roris 

da cxenis kanSi.

msxvilfexa rqosani saqonlis tyavis ZiriTadi 

topografiuli nawilebia: yajari, kidurovana, sakisuri, TaTebi, 

Tavis nawili. [11].

yajari kanis centraluri nawilia kidurovanas da sakisuris 

nawilebis gareSe. igi kanis SedarebiT ufro mkvrivi, sqeli da 

maRalxarisxovani nawilia, xasiaTdeba cilis maRali 

SemadgenlobiT. misgan Zvirfasi tyavi miiReba. mTeli kanis 

farTobidan yajarze modis 45-50%.

sakisuri kanis wina nawilia, moTavsebuli Tavsa da yajars 

Soris. es nawili maRali sisqiT, dabali simkvriviT da simtkiciT 

xasiaTdeba. rac metia cxovelis asaki, miT ufro dabalia am  

Tvisebebis maCvenebeli.

kidurovana – kalTebi kanis ukiduresi gverdiTi nawilia, mis 

orive mxareze yajaris da sakisuris gayolebiT. igi Txeli da 

faSari nawilia, amitom mas dabali simtkice da maRali Wimvadoba 

axasiaTebs.

TaTebi kanis ukiduresi nawilia, romlebic cxovelis fexebs 

faraven. TaTebis nawili Txelia, faSari da dabali simtkicisaa.
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a) msxvilfexa rqosani                 b) cxenis tyavi
    saqonlis tyavi

nax. 2. tyavis topografiuli nawilebi

Tavis nawili sakisuris gagrZelebas warmoadgens, axasiaTebs 

dabali simkvrive. [2].

cxenis kani ori ZiriTadi topografiuli nawilisagan 

Sedgeba:

_ wina nawili

_ gava (xazi) ukana nawili.

2.2. tyavis topografiuli nawilebis Tvisebebis analizi

tyavis racionaluri gamoyeneba gamoixateba masSi, rom 

ekonomiurad da miznobrivad gamoviyenoT misi farTobi, miviRoT 

ZiriTadi gamoWrilobis maqsimaluri raodenoba da gamoWrilobis 

maRali xarisxi. tyavze detalebis ganlagebis Taviseburebas 

ganapirobebs topografiuli nawilebisa da TviT topografiul 

nawilebSi tyavis fizikur meqanikuri Tvisebebis sxvadasxvaoba da 

gamosaWreli detalebisadmi wayenebuli moTxovnebi. tyavis 
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fizikur-meqanikuri Tvisebebidan umTavresia Wimvadoba, sisqe, 

simkvrive da saxe.

gavisa da yajris nawili yvelaze saukeTeso Tvisebebisaa 

tyavSi. yajris mTel farTobze zemoaRniSnuli Tvisebebi daaxlo-

ebiT erTgvarovania. tyavis periferiis nawilebi ki TvisebaTa 

mniSvnelovani araerTgvarovnebiT xasiaTdebian, gansakuTrebiT 

araerTgvarovania Wimvadoba sxvadasxva mimarTulebiT.

tyavSi topografiuli nawilebi ZiriTadad grZivi mimarTule-

biT nakleb WimvadobiT xasiaTdebian, vidre ganivi mimarTulebiT.

garda Wimvadobisa didi yuradReba unda mieqces tyavis saxes. 

yajris nawili mTlianad sworia, kisris nawils aqvs rqis xazebi 

an kisris naoWebi. sakisurs, kalTebs, TiTebs da gansakuTrebiT 

ki iRliebs, zogjer Tan axlavs arasakmarisad gasworebuli da 

gaWimuli kideebi. am gausworebel da naklebgaWimul adgilebs 

mciredi gaWimvis SemTxvevaSi cviva saRebavi.

gamoWrisas gasaTvaliswinebelia tyavis feri da elferi. 

gansakuTrebiT didi mniSvneloba aqvs fers da elfers Ria feris 

tyavebSi. calkeul tyavSi SesaZlebelia Segvxvdes sxvadasxva 

elferis ubnebi.

nax. 3. tyavis Wimvadobis sqema
(isriT naCvenebia naklebad Wimvadi mimarTuleba)
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tyavebidan fexsacmlis sazedapire detalebi ise unda 

gamoiWras, rom wyvilSi Semavali detalebi iyos erTnairi feris, 

elferis, saxisa da sisqis. fexsacmlis namzadis detalebi unda 

ganlagdes tyavze ise, rom maTi araWimvadi mimarTuleba 

emTxveodes tyavis araWimvad mimarTulebas. TargTa ganlagebisas, 

tyavze arsebul defeqtebs ise unda auaroT gverdi, rom 

minimumamde daviyvanoT danakargebi. zogierTi saxis defeqti 

SeiZleba movaxvedroT detalis im nawilSi, ise rom man gavlena 

ar moaxdinos fexsacmlis xarisxze. tyavis yvelaze kargi 

nawilisagan _ yajrisagan da gavisagan unda gamoiWras sakavSi, 

cxviri, ukana gare Tasma da sxva detalebi, romlebsac maRali 

moTxovnilebebi aqvT wayenebuli. Targebi yajarSi ise unda iyos 

ganlagebuli, rom maqsimalurad SegveZlos misi gamoyeneba. 

TargTa sworxazovan-Tanmimdevruli (paralelogramis) sistemiT 

ganlageba umetes SemTxvevaSi yvelaze racionaluria, magram 

roca patara farTobis tyavi gvaqvs, adgili aqvs am sistemidan 

gadaxvevas. [12]

tyavis racionaluri gamoyenebisaTvis saWiroa detalebis 

kombinireba, raTa didi zomis (nomris) detalebTan erTad 

gamoiWras patara zomis detalebi da amasTan gamoWril 

sapasuxismgeblo detalebis farTobis xvedriTi wili tyavSi 

daemTxves yajris xvedriT wils. kombinirebulad gamosaWreli 

modelebis SerCevas vawarmoebT sapasuxismgeblo da naklebad 

sapasuxismgeblo detalebis xvedriTi wilis, kompleqtis 

detalebis raodenobisa da zomebis mixedviT.

calkeuli tyavis gaWris win saWiroa miaxloebiT ganisaz-

Rvros, Tu ramdeni wyvili kompleqtis gamoWraa SesaZlebeli 

aRebuli tyavidan da gamoiWras mTeli kompleqti, es 

aucilebelia imitom, rom wyvilSi Semavali yvela detali iyos 

erTnairi feris, elferisa da xarisxis. tyavis racionaluri 

gamoyenebisaTvis mniSvnelovania qedis xazis mxedvelobaSi miReba.

zogierTi saxis tyavSi (mag. Txis) qedis xazi mkveTrad 

gamoxatulia da aqvs naklebi simkvrive, saidanac ar SeiZleba 
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gamoiWras is detali romelic formirebisas ganicdis did 

daZabulobas (mag. cxviri), aseT SemTxvevaSi gverdi unda avuaroT 

qedis xazs, rom masze detalebi ar ganlagdes.

gansakuTrebiT patara farTobis, an Zalze sxvadasxva 

elferis, araTanabari sisqisa da mereis tyavis gaWrisas 

aucilebelia, rom wyvilSi Semavali detalebi gamoiWras 

simetriul da momijnave ubnebidan, radgan Tavidan iqnes

acilebuli detalebis Tvisebebis sxvadasxvaoba.

erTi detalis gamoWridan meore detalis gamoWraze 

sistematuri gadasvla amcirebs Sromisnayofierebas, magram es 

dasaSvebia masalis ekonomiurad gamoyenebisa da produqciis 

xarisxis gaumjobesebisaTvis.

2.3. tyavis racionaluri gamoyeneba topografiuli 

nawilebis Tvisebebis gaTvaliswinebiT

tyavis nawarmis detalebisadmi wayenebulia sxvadasxva 

moTxovnileba da amitom isini dayofilia sapasuxismgeblo, 

naklebad sapasuxismgeblo da arasapasuximgeblo detalebad. 

masalebs (tyavi, xelovnuri tyavi, qsovilebi da a.S.) romlisganac 

gamoiWreba es detalebi, aqvT sxvadasxva Tvisebebi. garda amisa, 

gansxvavebulia Tavisi TvisebebiT tyavis topografiuli 

nawilebi. gansakuTrebuli mniSvneloba eniWeba sazedapire tyavis 

gamoyenebas topografiuli nawilebis mixedviT. tyavis 

topografiuli nawilebi araTanabari TvisebebiT xasiaTdebian. 

yvelaze ufro srulfasovani nawili _ yajari, romelic 

sazedapire tyavebSi Seadgens 0,4-0,6 nawils, Tevzuras saxiT 

damzadebul tyavebSi ki 75-80%-s gamoyenebuli unda iqnas 

sapasuxismgeblo detalebis gamosaWrelad.

Tu tyavidan gamoiWreba mxolod erTi modelis detalebis 

kompleqti da modelSi sapasuxismgeblo detalebis xvedriTi 

wili aRemateba tyavis yajris xvedriT wils, maSin adgili eqneba 
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periferiuli nawilis gamouyeneblobas. Tu modelSi 

sapasuxismgeblo detalebis xvedriTi wili naklebi iqneba tyavis 

yajris xvedriT wilze, maSin yajris nawili darCeba 

gamouyenebeli. maSasadame, saWiroa pirveli modelis detalebis 

kompleqtTan erTad gamoiWras meore modelis detalebis 

kompleqti, romlis sapasuxismgeblo detalebis xvedriTi wili 

naklebi iqneba yajris xvedriT wilze.

kombinirebulad gamosaWreli kompleqtebis SerCevisas 

mizanSewonilia: [13].

a) kompleqtisaTvis, romelsac erTi detalis saSualoSe-

wonili farTobi didi aqvs, kombinirebuli gamoWrisaTvis unda 

SevarCioT iseTi modelebis detalTa kompleqti, romlebsac erTi 

detalis saSualoSewonili farTobi mcire eqneba. es saWiroa, 

raTa ufro racionalurad gamoviyenoT tyavis is farTobi, sadac 

didi detali ver Tavsdeba. sxvadasxva konfiguraciis mqone 

patara detalebis ganlageba saSualebas iZleva advilad 

avuaroT gverdi defeqtebs;

b) iseTi kompleqtisaTvis, sadac detalebis raodenoba 

aRemateba 14-s mizanSewonilia SevarCioT iseTi modelis 

detalebis kompleqti, romelsac mcire raodenobis detalebi 

aqvs, raTa adgili ar eqnes saWrisebiT samuSao adgilis 

gadatvirTvas;

g) sasurvelia ori kompleqtis kombinirebulad gamoWra 

xdebodes `a~ da `b~ punqtebis dacviT, rom miRebuli iqnas 

programiT gaTvaliswinebuli modelebis saWiro raodenoba.

d) im SemTxvevaSi,  roca fexsacmlis zedapiris detali 

Seicavs rogorc sapasuxismgeblo, aseve naklebad 

sapasuxismgeblo detalebs, yajris gamoyeneba araracionaluria 

da saWiroa sapasuxismgeblo da arasapasuxismgeblo detalebis 

gancalkeveba,  mxolod maSin Tu es ekonomiurad mizanSewonilia.

e) roca arsebobs damTxveva tyavis yajrisa da kompleqtis 

sapasuxismgeblo detalebis xvedriT wils Soris, saWiroa 
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masalidan erTdroulad gamoiWras ori an sami saxis kompleqtis 

detalebi.

v) tyavis racionaluri gamoyenebisaTvis mizanSewonilia didi 

da mcire nomris modelebis detalebis kombinirebulad gamoWra 

sqesobriv-asakobrivi niSnis mixedviT. mamakacis waRa da biWis 

naxevarwaRa, qalis modeluri tufli da standartuli tufli, 

biWis naxevarwaRa da moswavlis waRa, moswavlis tufli da 

bavSvis naxevarwaRa da a.S. [14].
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3. eqsperimentuli nawili

fexsacmlis sazedapire masalis gamoyenebis procentze 

momqmedi faqtorebis kvleva

3.1. safexsacmle masalis farTobis gamoyenebis procentis 

gansazRvris arsebuli meTodebi

safexsacmle masalaTa gamoyenebis procentisa da xarjvis 

normis dadgenas awarmoeben sxvadasxva meTodebiT:

1. masalaze gamosaWreli detalebis ganlagebiT;

2. masalaze gamosaWreli detalebis CaxazviT;

3. masalaze detalebis sxvadasxva SeTavazebis sistemis 

gamoyenebiT;

4. warmoebaSi gamoyenebuli analogiuri masalebis gamoWrisas 

miRebuli Sedegebis analiziT;

5. kvleviTi organizaciebis mier miRebuli saSualo normebiT;

6. Teoriuli da praqtikuli gamocdilebis safuZvelze 

SemuSavebuli meTodikebis gamoyenebiT.

am meTodebidan yvelaze ufro srulyofilia analizuri 

meTodi, radgan igi damyarebulia im codnaze, romelic 

dagrovilia mrewvelobaSi da mecnieruli kvlevebis safuZvelze 

dadgenil faqtorebis gamoyenebaze, romlebic gavlenas axdenen 

masalebis gamoyenebis procentze.

sxvadasxva mkvlevarebis mier (a. xuxubikovi, e. sokolovi, i. 

zibini, m. SusteroviCi, e. grosmani, v. pimenovi, b. eleni, g. 

morexodovi, e. titova, J. reviSvili da sxvebi) Catarebulia 

mravalricxovani gamokvlevebi safexsacmle masalebis farTobis 

gamoyenebaze moqmedi faqtorebis dasadgenad da normirebis 

saangariSo meTodikis SesamuSaveblad.

farTobis gamoyenebis procentis dasadgenad m. SusteroviCis 

mier SemuSavebulia saerTo formula, romelic gamoiyeneba 

tyavebidan fexsacmlis detalebis gamokveTisas: [13].



                                                                                                                                        75

             
W

nQE

W

E
YP


 2

4
1   [%]                        (3)

sadac: Y -aris kompleqtis detalebis saS. Sewonili Cawyobis 

koeficienti.

        W -farTobis faqtoria, arsebul farTobze ganlagebuli 

detalebis raodenobaa.

                                
a

A
W                               (4)

sadac: A -gamoyenebuli masalis saSualo Sewonili farTobia.

       a -kompleqtSi Semavali erTi detalisaTvis saSualo 

Sewonili farTobia.

       Q -tyavze defeqtebis farTobia.

        n -tyavze defeqtebis raodenobaa.

       1E  da 2E -eqsperimentiT miRebuli koeficientebia.

dadgenilia, rom 1E -sazedapire tyavisaTvis tolia 39, saZire 

tyavisaTvis-25. 2E -sazedapire tyavisaTvis-45, saZire yajrisaTvis-

25, xolo sakisurebisa da kalTisaTvis 35, viwro kalTebisaTvis 

ki 2E -45 tolia. [13].

m. SusteroviCis mier dadgenilia aseve mravalSrian 

qsovilebis fenilis gamoyenebis saangariSo formula:

                 
g

ab
YKKP  0   [%]                          (5)

sadac: Y -detalebis Cawyobis koeficientia.

       K  da 0K -koeficientebia, romlebic iTvaliswineben 

narCenebis mniSvnelobas masalis gamoyenebaze.

       b - masalis (arsebuli defeqtebis mixedviT) xarisxis 

ganmsazRvreli balebia.

       a - detalis an detalebis kompleqtis saSualo Sewonili 

farTobi.

aRniSnul formulebSi gamoyenebuli faqtorebi axasiaTeben 

calkeuli saxis narCenebs. magaliTad Cawyobis koeficienti - Y
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asaxavs masalis farTobis gamoyenebaze normaluri TargTaSorisi 

narCenebis ( nTO ) gavlenas (  100Y nTO ).

formulaSi (3) meore wevri asaxavs kidisa (0k) da damatebiTi 

TargTaSoriso (0d.T) narCenebis gavlenas, mesame wevri ki _ 

danakargebs defeqtiani adgilebis gverdis avlis gamo (0 

xarisxis).

Tanamedrove fexsacmlis warmoebaSi dainerga safexsacmle 

axali masalebi, teqnikisa da teqnologiis axali meTodebi, 

axali moTxovnebi fexsacmlis samomxmareblo da saeqspluatacio 

TvisebebTan dakavSirebiT, ramac aRniSnuli formulebis 

praqtikuli gamoyenebisaTvis saWiro gaxada koreqtireba 

momxdariyo arsebul formulebSi, raTa srul SesabamisobaSi 

yofiliyo mrewvelobis ganviTarebis tempebTan. imis gamo rom am 

meTodebiT gaangariSebul gamoyenebis procentsa da faqtiur 

procents Soris sxvaoba normirebis imdroindel dasaSveb 

normebs gadaaWarba, aucilebeli gaxda ufro zustad asaxuliyo 

faqtorebis gavlena.

e. titovasa da g. morixodovis mier SemuSavebul iqna axali 

gantoleba sazedapire da sasarCule tyavebis farTobis 

gamoyenebis procentis dasadgenad [12].

                 
W

nQY
ОYP э
кэ




45

100
                     (6)

sadac: эY - eqsperimentaluri Cawyobis koeficientia %-Si ori 

kompleqti sazedapire detalebis SemTxvevaSi.

         kO -kidis narCenebia %-Si.

eqsperimentaluri Cawyobis gansazRvrisaTvis ageben 

eqsperimentalur modelur Skalas ori sazedapire detalis 

kompleqtisaTvis. eqsperimentaluri samodelo Skala

Semoifargleba kidis detalebis konturebiT.

sazedapire detalebis ori kompleqtis eqsperimentaluri 

Cawyoba gamoiTvleba formuliT:
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                                               100
2

1 



э

n

i
i

э M

a
Y                                                 (7)

sadac: 


n

i
ia

1

-kompleqtis detalebis farTobia.

               эM -eqsperimentaluri samodelo Skalis farTobia, 

romelic Seicavs ori sazedapire detalebis 

kompleqts dm2.

kidis narCenebi gamoiTvleba Semdegi formuliT:

           
.0004,05,2

0234,07,04,7105,08,11
2

.

....

MMDM

DMMDMk

aAaa

AaaaAO




           (8)

sadac: A -tyavis farTobia dm2.

       ..DMa - kompleqtis erTi naklebad sapasuxismgeblo detalis 

saSualo farTobia dm2.

        Ma -kompleqtis wvrilmani detalebis farTobia dm2.

e. titovasa da g. morixodovis miRebuli formula ufro 

metad uzrunvelyofs maRal SeTanxmebas tyavis gamoyenebis 

procentis formuliT miRebul monacemebs faqtiurTan. formula 

(6) praqtikuli gamoyenebisas sxvadasxva masalebisaTvis hqonda 

cdomileba, amitom mecnierebma gaaRrmaves kvlevebi ufro 

srulyofili meTodikis SemuSavebisaTvis.

J. reviSvilma daadgina, rom sazedapire tyavis farTobis 

gamoyenebis gamosaTvleli (3) formula, SemoTavazebuli m. 

SesteroviCis mier, aseve formula SemoTavazebuli e. titovasa da 

g. morexodovis mier arasakmarisi sizustiT asaxaven faqtiur 

Sedegebs. sasarCule tyavis farTobis gamoyenebis maCveneblis 

gamosaTvlelad J. reviSvilma SemogvaTavaza Semdegi formula:

      
.18,209,054,1

75,174,413058,3365,07,38

0

...
4

KQa

aaAYP DMM



           (9)

sadac: Y -kompleqtis sapasuxismgeblo detalebisaTvis saSualo 

Sewonili Cawyobis koeficientia %-Si.
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       .Ma -kompleqtSi wvrilmani detalebis farTobis xvedriTi 

wilia.

       0a -kompleqtis erTi sapasuxismgeblo detalis saSualo 

Sewonili farTobia dm2-Si.

       ..DMa -erTi naklebad sapasuxismgeblo detalis saSualo 

Sewonili farTobia dm2-Si.

       Q -tyavis defeqtebiT dazianebis procentia.

       K -1 dm2 tyavze mankebiani adgilebis raodenobaa da miiReba 

mankebis raodenobis fardobiT tyavis farTobTan.

kompleqtSi wvrilmani detalebis wili iangariSeba 

kompleqtis wvrilmani detalebis farTobis SefardebiT 

kompleqtis detalebis farTobTan.

masalis gamoyenebaze moqmedi faqtorebis kvleva 

ganuwyvetliv mimdinareobs, radgan igi dakavSirebulia teqnikur 

da ekonomikur progresTan. icvleba da srulyofili xdeba 

teqnika, teqnologia, daproeqtebis meTodebi, icvleba Sexeduleba 

xarisxisadmi, esTetikur da dizainuri gaformebisadmi, izrdeba 

SesaZleblobebi gaangariSebis gaadvilebisaTvis kompiuteruli 

teqnikis gamoyenebiT da a.S. magaliTad, Tu adre detalebis 

Cawyobis koeficientis optimaluri variantis dadgenisaTvis 

aucilebeli iyo sakmaod bevri variantis sistemis SemuSaveba da 

misgan optimaluris SerCeva, amJamad Cawyobis koeficientis, 

dadgena SesaZlebelia kompiuteruli teqnikis gamoyenebiT, aseve 

SesaZlebelia swrafad da maRali sizustiT detalebis farTobis 

gamoTvla fotoeleqtruli manqanis gamoyenebiT. 

3.2. masalis gamoyenebis procentis sangariSo formulebSi 

cdomilebebis dadgena

masalaTa racionaluri gamoyeneba mraval faqtorzea 

damokidebuli faqtorebis Seswavlasa da masalebis farTobebis 

gamoyenebis procentis dadgenisadmi miZRvnilia mravali naSromi: 
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m. SusteroviCis formula (3), (5), e. titovasa da g. morixodovis 

gantoleba (6), J. reviSvilis formula (9). garda amisa aris 

calkeul mecnierTa calkeuli naSromebi.

rogorc xedavT m. SurteroviCisa da i. zibinis formulebSi 

faqtorebad aRebulia: kompleqtis detalebis saSualo Sewonili 

Cawyobis koeficienti, gamosaWreli tyavis saSualo Sewonili

farTobi, kompleqtSi Semavali erTi detalis saSualo Sewonili 

farTobi, defeqtebis farTobi da defeqtebis raodenoba. 

e.titovasa da g.morixodovis formulaSi faqtorebad miCneul 

iqna: ori kompleqtis sazedapire detalebis eqsperimentaluri 

Cawyobis koeficienti, kidis narCenebis gansazRvrisaTvis 

kompleqtis erTi naklebad sapasuxismgeblo detalis saSualo 

farTobi da wvrilmani detalebis farTobi, tyavis farTobi, 

kompleqtSi Semavali erTi detalis saSualo Sewonili farTobi, 

defeqtebis farTobi da defeqtebis raodenoba. J. reviSvilis 

formulaSi masalis gamoyenebis procentis gaangariSebisaTvis 

ZiriTad maCveneblad mxedvelobaSi iqna miRebuli tyavis 

farTobi, kompleqtis erTi sapasuxismgeblo detalis saSualo 

Sewonili farTobi da erTi naklebad sapasuxismgeblo detalis 

saSualo Sewonili farTobi, kompleqtSi wvrilmani detalebis 

farTobis xvedriTi wili, tyavis defeqtebiT dazianebis 

procenti da erTeul farTobze mosuli defeqtebis raodenoba.

aRniSnuli formulebi iseTi sizustiT ver asaxaven realur 

mdgomareobas rogorc es praqtikuli gamoyenebisas aris 

miRebuli. masalis gamoyenebis procentis saangariSo formulis 

srulyofisaTvis kvlevebiT Catarebuli iqna mecnierebis: J. 

reviSvilis, a. TevdoraZes, b. elenis da sxvebis mier, sadac 

analizuri da eqsperimentiT dadgenil SedegebSi aris 

cdomilebebi, rac gamowveuli damatebiTi faqtorebis 

gauTvaliswineblobis gamo. miRebuli formulebis 

srulyofisaTvis Cvens mier Catarebuli iqna kvlevebi, rac miznad 

isaxavda im ZiriTadi faqtorebis gamovlenas romlebic gavlenas 

axdenen sazedapire tyavebis gamoyenebaze, faqtorTa moqmedebis 
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xasiaTze da doneze. aRsaniSnavia, rom tyavis topografiuli 

nawilebi fexsacmlis sxvadasxva detalebisaTvis sxvadasxva 

TvisebebiT xasiaTdeba. Sesabamisad gansxvavebulia maTze 

moTxovnebi. nawarmis sirTulidan gamomdinare masSi detalebi 

ganusazRvreli konfiguraciisaa, ramac aucilebeli gaxada 

sazedapire detalebis klasifikacia. klasifikaciis safuZvelze 

nawarmis detalebi konfiguraciis, sididis, maTze wayenebuli 

moTxovnebis mixedviT daiyo: sapasuxismgeblo, naklebad 

sapasuxismgeblo da ara sapasuxismgeblo detalebad. 

klasifikaciis gaTvaliswinebiT movaxdenT tyavis zedapirze 

detalebis ganlageba. calkeuli faqtorebis gaTvaliswinebiT 

gakeTda analizi. TiToeuli faqtoris masalis gamoyenebaze 

moqmedebis sididis dasadgenad gamoviyeneT dagegmarebis meTodi. 

es meTodi gulisxmobs sakvlev obieqtze moqmedi faqtorebis 

funqcionaluri damokidebulebis gansazRvras, risTvisac Catarda 

cdebi calkeuli faqtoris gavlenis dasadgenad, im SemTxvevaSi 

Tu aRmoCndeboda rom faqtori ar iyo wrfivi damokdiebulebiT 

masalis gamoyenebasTan mimarTebaSi vaxdendiT am faqtoris 

modificirebas ise rom misi gavlena yofiliyo wrfivi.

nax. 4-ze mocemulia tyavis farTobis gamoyenebis procentis 

cvalebadobis grafiki tyavis farTobis Sesabamisad.

nax. 4. tyavis farTobis gamoyenebis procentis cvalebadobis grafiki 
tyavis farTobTan dakavSirebiT
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rogorc grafikidan Cans am or sidides Soris ar arsebobs 

wrfivi damokidebuleba da miRebuli mrudi warmoadgens 

logariTmul grafiks.

detalebis farTobis gavlena tyavis farTobis gamoyenebaze 

dadgenilia i. zibinisa da m. SusteroviCis mier, es gavlena 

aisaxeba rogorc meoTxe xarisxis fesvi detalis saSualo 

Sewonili farTobidan, Tumca maT mier kidis narCenebis sididis 

gansazRvrisas dadgenilia rom detalis farTobis gavlena 

aisaxeba rogorc kvadratuli fesvi detalis farTobidan. rigi 

mecnierebis namuSevrebSi ki detalis farTobis gavlena 

sworxazovani xasiaTisaa. J. reviSvilis mier Catarebul 

kvlevebSi TargTaSoriso damatebiT narCenebs aqvs xasiaTi 

romelic aisaxeba rogorc kvadratuli fesvi detalis 

farTobidan, Tumca mis mier SemuSavebul formulaSi figurirebs 

rogorc sworxazovani damokidebuleba, aRniSnulidan 

gamomdinare es sakiTxi moiTxovs ufro dazustebas. dazustebis 

aucilebloba gamowveulia imiTac rom sxvadasxva naSromebSi 

sxvadasxvagvarad iangariSeba detalis saSualo farTobi.

i. zibinisa da m. SusteroviCis formulaSi figurirebs 

detalis saSualo Sewonili farTobi romlis gaangariSebaSi 

monawileobs kompleqtis yvela detali, maT Soris wvrilmanic.

i. morixodovasa da e. titovas mier Sedgenil meTodikaSi 

cal-calke monawileobs naklebad sapasuxismgeblo detalebis 

erTi detalis farTobi da wvrilmani detalebis saerTo 

farTobi.

J. reviSvilis mier Sedgenil meTodikaSi calke monawileobs 

sapasuxismgeblo detalebis erTi detalis farTobi, calke 

naklebad sapasuxismgeblo detalis farTobi da calke wvrilmani 

detalebis xvedriTi wili.

midgomaTa am nairsaxeobaTa gamo aucilebelia garkveuli 

analizi, raTa ufro zustad dadgindes detalis farTobis 

gavlenis amsaxveli maCvenebeli. 
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vinaidan masalis kideSi gamoikveTeba mxolod naklebad 

sapasuxismgeblo detalebi, amitom kidis narCenebis gansazRvra 

SeiZleba moxdes mxolod im detalebis maxasiaTeblebiT 

(sagamomWrelo TvisebebiT), romlebic ganlagebulia am nawilSi, 

e.i. naklebad sapasuxismgeblo detalebis farTobiT. vinaidan 

wvrilmani detalebis gamokveTa warmoebs ZiriTadi 

detalebisaTvis gamouyenebeli adgilebidan, amitom principSi 

arc maTi farTobi da arc maTi konfiguracia gavlenas ar axdens 

rogorc sapasuxismgeblo, aseve naklebad sapasuxismgeblo 

detalebze, amitom wvrilmani detalebis zomebis gavlena arc 

normalur TargTaSoriso narCenebze, arc TargTaSoriso 

damatebiT da arc kidis narCenebze praqtikulad ar SeimCneva. 

rac Seexeba kompleqtis sapasuxismgeblo detalebs, isini 

gamoikveTeba tyavis ZiriTadi nawilidan, magram centralur 

nawilSi detalebis ganlageba warmoebs ZiriTadad winaswar 

Sedgenili sistemis mixedviT, rac gamoixateba detalebis 

Cawyobis koeficientSi, amitom logikuri msjelobidan 

gamomdinare masalaTa gamoyenebis procentze ZiriTadi detalebis 

farTobis gavlena principSi unda iyos Zalian dabali, vidre 

naklebad sapasuxismgeblo detalebis gavlena kidis narCenebze, 

magram amave dros unda avRniSnoT, rom detalebis farTobis 

gavlena didia damatebiT TargTaSoriso narCenebze da im 

narCenebze romelic gamowveulia detalsa da masalis zomebis 

arajeradobis gamo. [15].

imisaTvis rom SemdgomSi ufro zustad aisaxos detalis 

farTobis gavlena tyavis farTobis gamoyenebis xarisxze Catarda 

eqsperimenti. 70 dm2 farTobis tyavis konfiguraciis konturSi 

Caxazuli iqna fexsacmlis detalebis kompleqti, romelic 

Sedgeboda oTxi koWmfaris da ori sakavSisagan.

detalebis farTobis damokidebuleba masalis farTobis 

gamoyenebis procentze mocemulia cxrilSi 6. 
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cxrili 6.

PP% 74 73,95 73,9 73,8 73,5 73,1 72,8 72,3 71,8 70

S (dm2) 1 1,2 1,3 1,5 1,75 1,9 2,1 2,3 2,5 3

nax. 5. damokidebuleba kompleqtis ZiriTadi detalis saSualo
farTobsa da gamoyenebis procents Soris.

rogorc logikuri msjelobidan aseve sacdeli CaxazvebiT 

miRebuli SedegebiT Cans, rom detalis farTobis zrda amcirebs 

gamoyenebis procents arawrfivi damokidebulebiT (nax 5). amiT 

dasturdeba, rom ZiriTad eqsperimentSi aucilebelia gamoye-

nebuli iqnas detalis farTobi ara pirvel xarisxSi, aramed im 

mrudis Sesabamisad, romelic asaxavs masalis farTobis 

gamoyenebis procents detalis farTobis cvalebadobiT.

am sacdeli Caxazvis Sedegebis gaanalizebiT davadgenT, rom 

detalis farTobis zrdiT gamowveul danakargebs aO  (masalis 

gamoyenebis procentis Semcirebas), aqvs iseTive xasiaTi rogorc 

udefeqto `tyavis~
farTobis gamoyenebis
procenti  P

kompleqtis
erTi ZiriTadi
detalis saSualo
farTobi

a
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tyavze defeqtebiT gamowveul danakargebs, maSasadame 

damokidebulebas )(afOa   aqvs Semdegi saxe:

                      x
a BaO                                 (10)

sadac: B -koeficientia;

       a -erTi ZiriTadi detalis saSualo farTobi;

       x -xarisxis maCvenebeli.

cdis SedegebiT dadginda, rom X=0,52. rac gansxvavdeba 

i.zibinis da m.SusteroviCis mier gamoyenebul maCveneblidan (maT 

mier kidisa da TargTaSoriso damatebiTi narCenebis asaxvisaTvis 

gamoyenebulia meoTxe xarisxis fesvi detalis farTobidan). Cvens 

mier miRebuli Sedegebidan savaraudoa, rom detalis farTobis 

gavlenas aqvs is xasiaTi, romelic Seesabameba calkeuli saxis 

(kidis da TargTaSorisi damatebiTi) narCenebis gansazRvrisas m. 

SusteroviCis, i. zibinis, J. reviSvilis mier miRebul Sedegebs. 

aRniSnulidan gamomdinare orive narCenis (kidisa da 

TargTaSoriso) sidide unda aisaxos ara faqtoris xarisxis 

maCvenebeliT, aramed koeficientiT, romlis sidide dadgenili 

unda iqnes eqsperimentis Sedegebis analizis safuZvelze. 

zemoaRniSnulidan gamomdinare masalis gamoyenebis procentis 

gamosaTvlel formulaSi detalis farTobi unda iqnes 

gamoyenebuli, rogorc a .

Cawyobis koeficienti rogorc viciT m. SusteroviCis mier 

gaangariSebuli iqna kompleqtSi Semavali yvela detalis 

gaTvaliswinebiT. unda aRiniSnos, rom kompleqtis yvela detalis 

erTi sistemis gamoyenebiT Calageba SeuZlebelia, radgan 

sistemis gamoyenebiT detalebis ganlageba xdeba mxolod tyavis 

centralur nawilSi, sadac lagdeba sapasuxismgeblo detalebi. 

aRniSnulidan gamomdinare Cawyobis koeficienti unda iqnes 

aRebuli mxolod sapasuxismgeblo detalebisaTvis.

wvrilmani detalebi ar SeiZleba arsebobdes rogorc faqto-

ri, vinaidan isini gamoikveTebian sapasuxismgeblo detalebis 

Cawyobis Sedegad miRebuli gamouyenebeli adgilebidan. Tu 
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wvrilmani detalebi didi raodenobiT iqneba, maSin saWiro xdeba 

centraluri adgilebidan gamokveTili iqnas wvrilmani detalebi, 

rac aramomgebiania, radgan tyavis fasian adgilebs iZulebiT 

gamoviyenebT dabal fasobriv detalebisaTvis. sasurvelia, rom 

wvrilmani detalebis farTobis xvedriTi wili ar unda 

aRematebodes tyavis farTobis 3%-s. aqedan gamomdinare 

wvrilmani detalebi rogorc faqtori ar unda iyos miCneuli 

masalaTa farTobis gamoyenebis Tvalsazrisidan gamomdinare.

tyavis 2%-iani da 3%-iani dazianebis SemTxvevaSi sxvaobam 

dauzianebel da dazianebul tyavis gamoyenebis procentebs Soris 

Seadgina: (cxrili 7).

cxrili 7.

dauzianebeli da dazianebuli tyavis gamoyenebis
procentebs Soris gadaxris maCveneblebi

defeqtebis 
raodenoba

1 2 3 4 5 6 7 8 9 10

sxvaoba iPP 
`tyavis~ 2%-iani 
dazianebisas

0,7 1,1 1,4 1,7 2 2,2 2,4 2,5 2,6 2,7

sxvaoba iPP 
`tyavis~ 3%-iani 
dazianebisas

0,9 1,3 1,8 2,1 2,4 2,6 2,8 2,9 3 3,1

`tyavis~ dazia-
nebis %-is gasa-
Sualebuli 
mniSvneloba

0,8 1,2 1,6 1,9 22 2,4 2,6 2,7 2,8 2,9

nax. 6-ze mocemulia masalis gamoyenebis procentis saSualo 

mniSvnelobis damokidebuleba defeqtebis raodenobaze.
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nax. 6.

rogorc grafikidan Cans am or sidides Soris arawrfivi 

damokidebulebaa. miRebuli monacemebis safuZvelze SeiZleba 

vivaraudoT, rom danakargebis zrdas defeqtebis raodenobis 

zrdasTan damokidebulebaSi aqvs saxe:

                    xBnH                                   (11)

sadac: H -danakargebis procentuli raodenobaa

       B -koeficientia, romelic damokidebulia defeqtis 

         sidideze.

       n -defeqtebis raodenoba.

       x -xarisxis maCvenebelia.

(11) formulia galogariTmebiT vRebulobT:

                    gnxgBgH                               (12)

gantolebis amoxsniT vRebulobT x  saSualo sidide tolia 

0,741, rac gansxvavdeba m. SusteroviCis mier miRebuli Sedegidan 

(m. SusteroviCs gamoyenebuli aqvs X -dan).

magram Cveni azriT, masalaze defeqtebis raodenoba ar 

SeiZleba gamoyenebuli iqnas rogorc maxasiaTebeli, radgan 

patara tyavze da didi farTobis tyavze erTi da igive 

masalis
gamoyenebis 
procentis 
Semcirebis 
sidide

defeqtebis
raodenoba

saS.
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raodenobis defeqti cxadia sxvadasxva gavlenas moaxdens. amitom, 

rogorc es J. reviSvilis mier aris rekomendirebuli umjobesia 

faqtori iqnas aRebuli tyavis farTobTan SefardebiT. 

Catarebuli cdebisa da arsebuli kvlevebis gaTvaliswinebiT 

SemdgomSi faqtorad aRebuli iqna gamosaxuleba 
A

n 741,0

, sadac A -

tyavis farTobia. praqtikuli Tvalsazrisidan gamomdinare da 

angariSis gasaadvileblad umjobesia 741,0n -gamoviyenoT rogorc 

4 3n , xolo faqtori ki 
A

n4 3

 saxiT.

Catarebuli kvlevebis safuZvelze dadginda, rom yvela 

zemoTaRniSnuli faqtorebi zustad ver asaxavs detalebis 

konfiguracias, risTvisac mizanSewonilia detalebis 

konfiguraciis gamosaxva parametris meSveobiT [16] [17]. rac imas 

niSnavs, rom rac ufro rTulia detalis konfiguracia miT ufro 

didia erTeul farTobze mosuli perimetri. kvlevebSi calkeul 

cdebiT dadgenilia, rom detalis perimetri ufro metad axdens 

gavlenas vidre detalis farTobi. aRniSnulidan gamomdinare 

detalis konturis sirTulis koeficienti miCneul iqna rogorc 

faqtori da gamoisaxa Semdegi saxiT:

                     
Z

Z

a

L                                 (13)

sadac: ZL -ZiriTadi detalebis konturis parametria.

              Za -ZiriTadi detalebis farTobia.

eqsperimentis Catarebisas ganisazRvra yvela faqtorTa 

zRvrebi da Sedegebi warmovadgenT matricis saxiT (cxrili 8) 

gaukeTeT kodireba faqtorebs da davgegmeT eqsperimenti.

matricis Sesabamisad momzadda `tyavebi~. qaRaldze 

gadatanili iqna tyavis konfiguracia, damzadda qaRaldze 

defeqtebis saerTo farTobi da daiWra nebismier zomebad 

defeqtebis raodenobis Sesabamisad. defeqtebi daiyara tyavze 

SemTxveviTi moxvedriT da Semoixaza.
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cxrili 8.
eqsperimentis matrica da Sedegebis saSualo sidideebi.

faqtorebi, maTi doneebi da mniSvnelobebi calkeul cdebSi.

+ 140-3,44
2

2

dm

dm

5,150

2,4140
%3




91 4,8 1,31
140-8; 50-2; 

0,034
masalis gamoyenebis 

procenti

0 87-3,05 1,75 86,5 4,6 0,943 87-5 0,0232

_ 50-2,66
0,25


50

7,0140
%5,0 82 4,4 0,7415

50-1; 140-3; 
0,0124

tyavis 
far-
Tobis 
faq-
tori

4 A

tyavis 
dazianebis 
procenti 

Q

sapasu-
xismge-
blo 
deta-
lebis 

saSualo 
Cawyobis 
koefi-
cienti

sapy

detalis 
sirTule

a

Z

.O

L

deta-
lis 
farT-

obis faq-
tori

a

defeqtebis 
raodenoba 

tyavis 
erTeul 

farTobze 

A

n3

 QaZ sYA 4

 konfi-
gura-
ciis 

tyavze

 konfi-

gura-
ciis 

tyavze

saSu-
alo

1X 2X 3X 4X 5X 1X 4X 6X 3X 4X 5X 2X 1X 3X 1P 2P P
1 2 3 4 5 6 7 8 9 10 11 12
1
2
3
4
5
6

+
_
+
_
+
_

+
+
_
_
+
+

+
+
+
+
_
_

+
+
+
+
+
+

+
_
+
_
+
_

+
+
+
+
_
_

+
+
_
_
_
_

+
_
+
_
_
+

77,13
75,9
77,95
76,99
74,9
71,21

77,07
75,9
77,85
76,81
74,7
71,19

77,1
75,9
77,9
76,9
74,8
71,2



                                                                                                                                        89

cxrili 8-is gagrZeleba

1 2 3 4 5 6 7 8 9 10 11 12
7
8
9
10
11
12
13
14
15
16

+
_
+
_
+
_
+
_
+
_

_
_
+
+
_
_
+
+
_
_

_
_
+
+
+
+
_
_
_
_

+
+
_
_
_
_
_
_
_
_

+
_
_
+
_
+
_
+
_
+

_
_
_
_
_
_
+
+
+
+

+
+
_
_
+
+
+
+
_
_

_
+
+
_
+
_
_
+
_
+

75,5
73,81
79,6
77,1
80,79
79,18
74,22
70,8
76,9
73,5

75,3
73,79
79,4
77,06
80,21
79,02
74,18
70,6
76,3
73,1

75,4
73,8
79,5
77,08
80,5
79,1
74,2
70,7
76,6
73,3
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momzadebul `tyavebze~ TiToeuli modelis Targebis 

ganlageba xdeboda teqnologiuri moTxovnebis gaTvaliswinebiT. 

detalebis ganlagebisas SesaZleblobisdagvarad daculi iyo 

Targebis SeTavsebis is sistema, romlisTvisac iqna dadgenili 

Cawyobis koeficientebi, `tyavi~ `iWreboda~ gamWolad, detalebis 

gamokveTa warmoebda kompleqtSi, wvrilmani detalebisaTvis 

gamoyenebuli iqna mxolod is adgilebi, sadac ZiriTadi 

detalebis moTavseba SeuZlebeli iyo. TiToeuli konfiguraciis 

`tyavze~ detalebis Caxazvisas adgili hqonda SemTxvevebs, roca 

`tyavidan~ SeuZlebeli iyo mTeli kompleqtis detalebis 

`gamokveTa~. aseT SemTxvevaSi arasruli kompleqtisaTvis 

`gamoikveTeboda~ mxolod naklebadsapasuxismgeblo detalebis 

kompleqti.

detalebis Caxazvisas, Tu winaswar dadgenili SeTavsebis 

sistema ufro uares Sedegs iZleoda vidre misgan gadaxveviT 

detalebis ganlageba, maSin airCeoda is ganlageba, romelic 

ukeTesi iyo calkeul konkretul SemTxvevisaTvis. winaswar 

SerCeuli optimaluri SeTavsebis sistemidan gadaxvevas 

ZiriTadad iwvevda defeqtebi da ganlagebuli detalebis zomebis 

SeuTavsebloba masalaze arsebul monakveTebis zomebTan.

Caxazuli detalebis farTobebis dajamebiT miRebuli iqna 

`tyavis~ farTobis gamoyenebis procenti (cxrili 9).

cxril 9-Si moyvanilia #1 cdis Sedegebi.

eqsperimentis Sedegebis mixedviT ganisazRvra koeficientTa 

sidideebi (cxrili 10).

calkeuli koeficientebis dadgeniT miRebul iqna masalis 

gamoyenebis procentis gamosaTvleli gantoleba.



                                                                                                                                        91

cxrili 9.

cdis Sedegebi

I II

cdis #1 
`tyavis~ 
farTobi

detalis 
dasaxeleba

erTi 
detalis 
farTobi 

dm2

Caxazuli 
detalis 
raodenoba

Caxazuli 
detalis 
farTobi 

dm2

masalis 
gamoyenebis 

%

Caxazuli 
detalis 
raodenoba

Caxazuli 
detalis 
farTobi 

dm2

masalis 
gamoyenebis 

%

masalis 
saSualo 

gamoyenebis 
%

sakavSi 2,07 16 33,12 16 33,12

koWmfari 1,48 32 47,36 32 47,36

guli 0,81 15 12,15 15 12,15

sakavSis 

frTa
0,72 16 11,52 16 11,52

 1

  140 dm2 enaki 0,23 16 3,68 17 3,91

107,83 77,02 108,06 77,18 77,1
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cxrili 10.

regresiis koeficientebis gaangariSeba

Sedegebi doneebze

faqtorebi
 

sxvaoba 

)()( 

koeficienti

N
bi

)()( 


faqtoris kodirebuli 
mniSvneloba

faqtoris namdvili 
mniSvnelobis 
gaangariSeba

1X 616 597,98 +18,02 +1,1
39,0

05,34 A
6,882,2 4 A

2X 600,48 613,5 -13,02 -0,8
25,1

75,1Q
12,164,0  Q

3X 615,98 598 +17,98 +1,124
5,4

5,86sY
6,2125,0 sY

4X 603 610,98 -7,98 -0,499
2,0

6,4
477,11495,2 

415 XXX  605,38 608,6 -3,22 -0,2
2015,0

943,0Za
94,099,0  Za

436 XXX  602,6 611,38 -8,78 -0,549

0108,0

0232,0
4 3


A

n
179,1

83,50 4 3




A

25 XX 606,7 607,28 -0,58 -0,04

31 XX 604 609,98 -5,98 -0,37


















 







 


5,4

5,86

39

05,3
37,0

4
sYA

)5479,202312,0

059,807592,0( 44





s

s

Y

AYA

   Tavisufali wevri 87,75
16

98,1213
16:0  Pb
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3152

654321

37,004,0

549,02,0499,0124,18,01,187,75

XXXX

XXXXXXy



 (14)

cnobilia [18], rom calkeul faqtorTa sakvlev obieqtze 

zemoqmedebis zRvrebi ormag koeficientis tolia. amrigaT Tu 

praqtikuli Tvalsazrisidan gamovalT, maSin koeficientebi 1b ; 

2b ; 3b ; 4b ; 5b ; 6b ; 13b  mniSvnelovania, 2X 5X  faqtorebis 

urTierTqmedebis koeficienti 25b  ar aris mniSvnelovani, radgan 

faqtorTa sidide icvleba minimumidan maqsimumamde mxolod 

0,08%-iT, rac ar cvlis gamoyenebis procents da SegviZlia 

mxedvelobaSi ar miviRoT. am Tvalsazriss amtkicebs Semdegi 

realuri mdgomareoba: jer erTi TviT masalebisa da detalebis 

farTobis gazomvisas arsebuli xelsawyoebi uSveben Secdomas 

0,5-1%-is farglebSi, meores mxriv detalebis ganlagebisas 

garkveuli roli eniWeba muSis kvalifikaciasac. amitom 

idealurad zusti gansazRvra arc farTobis SeiZleba da arc 

TargTa ganlagebis sistemisa.

amrigad miRebul gantolebas aqvs saxe:

31654321 37,0549,02,0499,0124,18,01,187,75 XXXXXXXXY      (15)

miRebul (15) gantolebaSi kodirebulTa nacvlad Casmuli 

iqna faqtorTa namdvili maxasiaTeblebi da Sedegad miviReT 

Semdegi gantoleba:

.076,083,50

99,0495,248,064,09,1084,39

4
4 3

4

s

s

YA
A

n

aYQAP




           (16)

rac praqtikuli gamoyenebisaTvis sirTules warmoadgens, amitom 

mizanSewonilia iseTi formulis SemuSaveba romlis gamoyeneba 

praqtikuli miznebisaTvis advili iqneba.
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3.3. masalis gamoyenebis procentis formulis koreqtireba 

praqtikuli gamoyenebis mizniT

  

i. zibinisa da m. SusteroviCis, e. titovas masalis 

gamoyenebis procentis saangariSo formulebSi Sedegis misaRebad  

saWiro gaxda gamoyenebis procentze momqmedi parametrebis 

dadgena. sizustis misaRwevad i. zibinisa da m. SusteroviCis mier 

mxedvelobaSi iqna miRebuli Semdegi faqtorebi: erTi kompleqtis 

saSualo Sewonili Cawyobis koeficienti, tyavis farTobi, erTi 

detalis saSualo farTobi, defeqtebis farTobi da defeqtebis 

raodenoba. e. titovas mier faqtorebad miCneuli iqna ori 

kompleqtis detalebisaTvis eqsperimentaluri Cawyobis 

koeficienti, kidis narCenebis gansazRvrisaTvis erTi naklebad 

sapasuxismgeblo detalis farTobi da wvrilmani detalis 

farTobi. miRebuli Sedegebis praqtikuli mizniT gamoyeneba 

garTulebuli iyo imis gamo, rom sxvadasxva saxis masalisaTvis 

saWiro xdeboda faqtorebSi Semavali cvlilebebis 

gaTvaliswineba. formulis gamartivebis mizniT J. reviSvilis 

mier faqtorebad Semotanil iqna tyavis farTobi, kompleqtSi 

Semavali erTi sapasuxismgeblo da erTi naklebad 

sapasuxismgeblo detalis farTobi, sadac faqtorad aRebuli 

iqna wvrilmani detalebis farTobis xvedriTi wili kompleqtSi, 

tyavis dazianebis procenti da erTeul farTobze mosuli 

defeqtebis raodenoba. Cvens mier moxda formulis koreqtireba 

Cawyobis koeficientis, erTi ZiriTadi detalis saSualo 

Sewonili farTobis, defeqtebis raodenobis, defeqtebis 

farTobis da tyavis bruto farTobis gaTvaliswinebiT, ramac 

saSualeba mogvca gagvezarda gamoyenebis procenti. warmoebaSi 

tyavis gamoyeneba xdeba dadgenili standartuli procentuli 

maCveneblebis mixedviT, rac ar aris mizanSewonili, radgan mcire 

farTobis mqone masalebSi gamoyenebis procenti ufro dabalia 

vidre didi farTobis mqone masalebSi. naxaz 7-ze mocemulia 

standartuli, praqtikuli da formuliT miRebuli tyavis neto 
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gamoyenebis farTobebi saqonlis mTliani tyavis I xarisxis 

SemTxvevaSi. sadac S  gamoyenebuli tyavis farTobia dm2-Si. S -

standartuli, praqtikuli da formuliT miRebuli tyavis neto 

farTobebia. masalis gamoyenebis procentze moqmedebs 

gamosaWreli detalebis zomebi, maTi konfiguracia, defeqtebis 

raodenoba da maTi farTobi. aqedan gamomdinare warmoebaSi 

standartulad miRebuli maCveneblebis gamoyeneba momgebiani ar 

iqneba warmoebisaTvis, radgan mcire zomis farTobebi Tu 

standartul farTobebTan miaxloebulia, didi zomis tyavebSi 

gamoyenebis procentis maCvenebeli gansxvavebuli iqneba. Cvens 

mier Catarda kvleva, raTa dagvedgina korelacia standartul, 

praqtikul da formuliT miRebul Sedegebs Soris.

Seswavlili iqna saqonlis mTliani tyavis, saqonlis naxevar 

tyavis, Roris tyavis da Sevros farTobebis standartuli 

gamoyenebis procentis mixedviT miRebuli neto farTobebi. 

saqonlis mTliani tyavisaTvis SevirCieT 110dm2240dm2-mde, 

saqonlis naxevar tyavisaTvis 105dm2 160dm2-mde, Roris 

tyavisaTvis 120dm2 180dm2-mde,  SevrosaTvis 20dm240dm2-mde.

cxrilSi 11 mocemulia oTxi saxeobis tyavis masalisaTvis 

standartuli, praqtikuli da formuliT miRebuli neto 

farTobebi xarisxis gaTvaliswinebiT.

mamakacis fexsacmlis Targebis Cawyoba movaxdineT cxrilSi 

11 mocemuli farTobebis mixedviT. SeviswavleT saqonlis 

mTliani tyavis cvalebadobis ToTxmeti varianti intervaliT 

10dm2, gaviangariSeT TiToeuli farTobisaTvis gamoyenebis 

procentis Teoriuli sidide da movaxdineT Sedareba praqtikul 

da formuliT miRebul sididesTan, monacemebi aRebuli iqna 

mamakacis fexsacmlis sazedapire detalebis Cawyobis Sedegad. 

rogorc dakvirvebam gviCvena masalis farTobis zrdasTan erTad 

proporciulad izrdeba masalis gamoyenebis procenti, rac 

ewinaaRmdegeba standartiT dadgenil monacems. Tu 

gaviTvaliswinebT imas, rom warmoeba miRebul tyavs gankargavs 
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nax. 7. standartuli, praqtikuli da formuliT miRebuli tyavis neto da bruto farTobebs 
Soris damokidebulebis grafiki 

s1

s
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cxrili 11.
oTxi saxeobis tyavis masalisaTvis standartuli,

praqtikuli da formuliT miRebuli neto farTobebi xarisxis 
gaTvaliswinebiT

x
ar

is
x
i

t
ya
vi
s
 

f
ar

T
o
b
i,

d
m2

s
t
an
d
ar

t
u
l
i

g
am
o
ye
ne
b
is

pr
o
c
en
t
i,
 %

ne
t
o

f
ar

T
o
b
i,
 

d
m2

pr
aq
t
ik
u
l
i 

g
am
o
ye
ne
b
is

 
pr

o
c
en
t
i,
 %

ne
t
o

f
ar

T
o
b
i,
 

d
m2

f
o
r
mu

l
iT

mi
R
eb

u
l
i 

g
am
o
ye
ne
b
is

 
pr

o
c
en
t
i,
 %

ne
t
o

f
ar

T
o
b
i,
 

d
m2

1 2 3 4 5 6 7 8
saqonlis mTliani tyavi

110 86,35 74,5 81,95 77,258 84,9838
120 94,2 75 90 77,734 93,2808
130 102,5 75,6 98,28 78,158 101,6054
140 109,9 76,2 106,68 78,538 109,9532
150 117,75 77 115,5 78,9 118,35
160 125,6 77,7 124,32 79,232 126,7712
170 133,45 78,2 132,94 79,536 135,2112
180 141,3 78,7 141,66 79,81 143,658
190 149,5 79,4 150,86 80,12 152,228
200 157 80,1 160,2 80,38 160,76
210 164,85 81 170,1 80,63 169,323
220 172,7 81,8 179,96 80,87 177,914
230 180,55 82,6 189,98 81,102 186,5346

I

240

78,5

188,4 83,4 200,16 81,322 195,1728
110 84,7 73 80,3 75,49 83,039
120 92,4 73,6 88,32 75,99 91,188
130 100,1 74,2 96,46 76,44 99,372
140 107,8 74,9 104,86 76,54 107,156
150 115,5 75,6 113,4 77,25 115,875
160 123,2 76,2 121,92 77,59 124,144
170 130,9 77 130,9 77,92 132,464
180 138,6 77,8 140,04 78,21 140,778
190 146,3 78,8 149,53 78,53 149,207
200 154 79,6 159,2 78,81 157,62
210 161,7 80,1 168,21 79,1 166,11
220 169,4 80,8 177,76 79,31 174,482
230 177,1 81,4 187,22 79,55 182,965

II

240

77

184,8 82 196,8 79,79 191,496
110 83,6 72 79,2 74,314 81,51
120 91,2 72,6 87,12 74,79 89,748
130 98,8 73,2 95,16 75,214 97,76
140 106,4 73,9 103,46 75,594 105,826
150 114 74,6 111,9 75,961 113,94

III

160

76

121,6 75,3 120,48 76,288 122,048
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cxrili 11-is gagrZeleba

1 2 3 4 5 6 7 8
170 129,2 76 129,2 76,592 130,2
180 136,8 76,7 138,06 76,8715 138,366
190 144,4 77,3 146,87 77,1764 146,623
200 152 78 156 77,444 154,88
210 159,6 78,8 165,48 77,6861 163,128
220 167,2 79,5 174,9 77,9283 171,424
230 174,2 80,3 184,69 78,158 179,745
240 182,4 81 194,4 78,378 188,088
110 81,95 71,2 78,32 73,186 80,5
120 89,4 71,8 86,16 73,75 88,5
130 96,85 72,4 94,12 74,2 96,46
140 104,3 72,9 102,06 74,6 104,44
150 111,75 73,5 110,25 75 112,5
160 119,2 74 118,4 75,355 120,568
170 126,65 74,6 126,82 75,678 128,6526
180 134,1 75,1 135,18 75,971 136,7478
190 141,55 75,9 144,21 76,29 144,951
200 149 76,5 153 76,574 153,148
210 156,45 77 161,7 76,823 161,3283
220 163,9 77,6 170,72 77,075 169,565
230 171,35 78,2 179,86 77,314 177,8222

IV

240

74,5

178,8 79 189,6 77,548 186,1152
saqonlis naxevar tyavi

105 81,9 75,9 79,695 77,023 80,87
110 85,8 76,3 83,93 77,258 84,9838
115 89,7 76,7 88,205 77,508 89,1342
120 93,6 77,1 92,52 77,734 93,2808
125 97,5 77,5 96,875 77,946 97,4325
130 101,4 78 101,4 78,158 101,6054
135 105,3 78,5 105,975 78,353 105,77655
140 109,2 79,1 110,74 78,538 109,9532
145 113,1 79,6 115,42 78,732 114,1614
150 117 80,2 120,3 78,9 118,35
155 120,9 80,8 125,24 79,071 122,56

I

160

78

124,8 81,4 130,24 79,232 126,7712
105 79,8 74 77,7 75,234 78,99
110 83,6 74,4 81,84 75,486 83,03
115 87,4 74,8 86,02 75,754 87,11
120 91,2 75,2 90,24 75,995 91,194
125 95 75,6 94,5 76,23 95,28
130 98,8 76,1 98,93 76,44 99,372
135 102,6 76,6 103,41 76,658 103,48

II

140

76

106,4 77,2 108,08 76,857 107,59
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cxrili 11-is gagrZeleba

1 2 3 4 5 6 7 8
145 110,2 77,8 112,81 77,061 111,73
150 114 78,4 117,6 77,25 115,875
155 117,8 79 122,45 77,425 120
160 121,6 79,6 127,36 77,595 124,152
105 78,75 73,3 76,965 74,079 77,78
110 82,5 73,7 81,07 74,314 81,74
115 86,25 74,1 85,215 74,564 85,74
120 90 74,5 89,4 74,79 89,74
125 93,75 74,9 93,625 75 93,75
130 97,5 75,4 98,02 75,214 97,77
135 101,25 75,8 102,33 75,409 101,8
140 105 76,2 106,68 75,594 105,83
145 108,75 76,6 111,07 75,788 109,89
150 112,5 77 115,5 75,961 113,94
155 116,25 77,5 120,125 76,127 117,99

III

160

75

120 78 124,8 76,288 122,06
105 76,65 71,5 75,075 72,994 76,6437
110 80,3 71,9 79,09 73,186 80,5046
115 83,95 72,3 83,145 73,514 84,5411
120 87,6 72,7 87,24 73,75 88,5
125 91,25 73,1 91,375 73,99 92,4875
130 94,9 73,5 95,55 74,2 96,46
135 98,55 73,9 99,765 74,418 100,4643
140 102,2 74,3 104,02 74,6 104,44
145 105,85 74,7 108,315 74,821 108,49
150 109,5 75,1 112,65 75 112,5
155 113,15 75,5 117,025 75,185 116,5367

IV

160

73

116,8 76 121,6 75,355 120,568
Roris tyavi

120 92,2 74 88,8 77,734 93,2808
125 96,25 74,5 93,125 77,946 97,4325
130 100,1 75,1 97,63 78,158 101,6054
135 103,95 75,8 102,33 78,353 105,77655
140 107,8 76,3 106,82 78,538 109,9532
145 111,65 76,9 111,505 78,732 114,1614
150 115,5 77,5 116,25 78,9 118,35
155 119,35 78 120,9 79,071 122,56
160 123,2 78,4 125,44 79,232 126,7712
165 127,05 78,9 130,185 79,393 130,99845
170 130,9 79,4 134,98 79,536 135,2112
175 134,75 80 140 79,698 139,4715

I

180

77

138,6 80,5 144,9 79,81 143,658
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cxrili 11-is gagrZeleba

1 2 3 4 5 6 7 8
120 91,2 73,4 80,08 75,995 91,194
125 95 73,9 92,375 76,23 95,28
130 98,8 74,4 96,72 76,44 99,372
135 102,6 75 101,25 76,658 103,48
140 106,4 75,5 105,7 76,857 107,59
145 110,2 76,1 110,345 77,061 111,75
150 114 76,7 115,05 77,25 115,875
155 117,8 77,1 119,505 77,425 120
160 121,6 77,8 124,48 77,595 124,152
165 125,5 78,3 129,195 77,764 128,3106
170 129,2 78,9 134,13 77,918 132,464
175 133 79,4 138,95 78,083 136,64525

II

180

76

136,8 80 144 78,214 140,778
120 90 72,5 87 74,79 89,74
125 93,75 72,8 91 75 93,75
130 97,5 73,3 95,29 75,214 97,77
135 101,25 73,7 99,495 75,409 101,8
140 105 74 103,6 75,594 105,83
145 108,75 74,5 108,025 75,788 109,89
150 112,5 75,1 112,65 75,961 113,94
155 116,25 75,7 117,335 76,127 117,99
160 120 76,2 121,92 76,288 122,06
165 123,75 76,8 126,72 76,449 126,14
170 127,5 77,4 131,58 76,592 130,2
175 131,25 78 136,5 76,754 134,3195

III

180

75

135 78,7 141,66 76,8715 138,36
120 88,8 72 86,4 73,75 88,5
125 92,5 72,3 90,375 73,99 92,4875
130 96,2 72,7 94,51 74,2 96,46
135 99,9 73,1 98,685 74,418 100,4643
140 103,6 73,4 102,76 74,6 104,44
145 107,3 73,9 107,155 74,821 108,49
150 111 74,4 111,6 75 112,5
155 114,7 74,9 116,095 75,185 116,5367
160 118,4 75,4 120,64 75,355 120,568
165 122,1 76 125,4 75,524 124,6146
170 125,8 76,6 130,22 75,678 128,6526
175 129,5 77,2 135,1 75,843 132,72525

IV

180

74

133,2 77,8 140,04 75,971 136,7478
Sevro

20 14,6 72 14,4 70,866 14,1732
25 18,25 72,5 18,125 72,262 18,0655
30 21,9 73,1 21,93 73,296 21,9888
35 25,55 73,7 25,975 74,106 25,9371

I

40

73

29,2 74,4 29,76 74,773 29,9092
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cxrili 11-is gagrZeleba

1 2 3 4 5 6 7 8
20 14,2 70,5 14,1 68,959 13,7918
25 17,75 71 17,75 70,658 17,6645
30 21,3 71,5 21,45 71,892 21,5676
35 24,85 71,9 25,165 72,854 25,4989

II

40

71

28,4 72,4 28.96 73,636 29,4544
20 14 69,2 13,84 67,244 13,4488
25 17,5 69,7 17,425 69,218 17,3045
30 21 70,2 21,06 70,64 21,192
35 24,5 70,7 24,745 71,744 25,1104

III

40

70

28 71,3 28,52 72,612 29,,,0448
20 13,6 67,1 13,42 64,308 12,8616
25 17 67,6 16,9 66,794 16,6985
30 20,4 68,1 20,43 68,558 20,5674
35 23,8 68,7 24,045 69,893 24,46255

IV

40

68

27,2 69,3 27,72 70,952 28,3808

standartuli gamoyenebis procentis mixedviT, romelic     

yvela zomis saqonlis mTliani tyavisaTvis xarisxis mixedviT ar

icvleba, maSin miRebuli kvleva gvaZlevs imis saSualebas, rom

sxvadasxva zomis detalebis Cawyobisas farTobis cvalebadobiT

gamoviyenoT standartuli monacemebidan gansxvavebuli  

procentuli maCveneblebi. es saSualebas miscems warmoebas

moaxdinos masalis ekonomikuri xarjva. gansakuTrebiT es sakiTxi

aqtualuria mcire da saSualo simZlavris da servisis

sawarmoebisaTvis, sadac xdeba produqciis xSiri cvla

sezonurobidan gamomdinare. Cvens mier Seswavlil iqna

fexsacmlis warmoebaSi gamoyenebuli tyavebis saxeobebi: 

saqonlis mTliani tyavi, saqonlis naxevar tyavi, Roris tyavi da

Sevro. yvela tyavisaTvis dadginda koreliacia standartul, 

praqtikul da formuliT miRebul sidideebs Soris.

or cvlad sidides Soris kavSiris dasadgenad xSir

SemTxvevaSi moxerxebulia martivi funqciebis da ricxviTi

koeficientebis dadgena. am amocanas emsaxureba regresia da

koreliacia. kovariaciis sidide or SemTxveviT X da Y sidides

Soris gamoisaxeba formuliT:

                        ))(();cov( EyyExxEyx                    (17)
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koreliaciis koeficienti ki gamoiTvleba formuliT:

             
 

yxyx

EyyExxEyx
r


))((),cov( 

                   (18)

17 da 18 formulebiT gansazRvrulia kovariaciis da 

koreliaciis koeficienti, romlebic warmoadgenen Teoriul 

maxasiaTebels. kovariaciisa da koreliaciis koeficientebs da 

maT statistikur Sefasebebs gansakuTrebuli mniSvneloba eniWeba 

regresiul analizSi.

  Cven SemTxvevaSi mocemulia  yx ;  moculobis SerCevidan 

aRebuli ),( yx  22 ; yx ...  ii yx ; wyvilebi.

17 da 18 formulis analogiurad gveqneba gamosaxulebebi:

                ))((
1

);v(o~c 1
1

yyxx
n

yx
n

i
i  



                    (19)

               














n

i
i

n

i
i

i

n

i
i

yyxx

yyxx
r

1

2

1

2

1

)()(

)()(
                    (20)

                                                    i

n

i
i xxx 

1

2)(                                                (21)

                                                    i

n

i
i yyy 

1

2)(                                               (22)

sadac: 



n

i
ix

n
x

1

1
; 




n

i
iy

n
y

1

1
; ix da iy Sesabamisad                              

nxi ...2,1  da ny ...2,1  monacemTa erTobliobis standar-

tuli gadaxrebia, n -monacemTa raodenobaa.

  cxrili 12; 13; 14 da 15 mocemulia Sesabamisad koreliaciis 

koeficientis gamoTvlisaTvis miRebuli monacemebi saqonlis 

mTliani tyavis, saqonlis naxevar tyavis, Roris tyavis da Sevros 

I, II, III, IV xarisxis mixedviT. korelaciis koeficientis angariSi 

xarisxebis mixedviT mocemulia danarTSi 1, 2, 3, 4.
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cxrili 12.

monacemebi saqonlis mTliani tyavis I xarisxisaTvis

ix 78,5 % iy xxi  yyi 
2)( xxi 

2)( yyi 
)( xxi 
)( yyi 

110 86,35 74,5 81,95 -65 -56,8 4225 3226,24 3692
120 94,2 75 90 -55 -48,76 3025 2377,54 2681,8
130 102,5 75,6 98,28 -45 -40,48 2025 1638,63 1821,6
140 109,9 76,2 106,68 -35 -32,08 1225 1029,13 122,8
150 117,75 77 115,5 -25 -23,26 625 541,03 581,5
160 125,6 77,7 124,32 -15 -14,44 225 208,51 216,6
170 133,45 78,2 132,94 -5 -5,82 25 33,87 29,1
180 141,3 78,7 141,66 5 2,9 25 8,41 14,5
190 149,5 79,4 150,86 15 12,1 225 146,41 181,5
200 157 80,1 160,2 25 21,44 625 456,67 536
210 174,85 81 170,1 35 31,34 1225 982,20 1096,9
220 172,7 81,8 179,96 45 41,2 2025 1697,44 1854
230 180,55 82,6 189,98 55 51,22 3025 2623,49 2817,1
240 188,4 83,4 200,16 65 61,4 4225 3769,96 3991
 2450  1942,59 22750 18739,53 19636,4

monacemebi saqonlis mTliani tyavis II xarisxisaTvis

ix 77,0 % iy xxi  yyi 
2)( xxi 

2)( yyi 
)( xxi 
)( yyi 

110 84,7 73 80,3 -65 -56,48 4225 3189,99 3671,2
120 94,4 73,6 88,32 -55 -48,46 3025 2348,37 2665,3
130 100,1 74,2 96,46 -45 -40,32 2025 1625,70 1814,4
140 107,8 74,9 104,86 -35 -31,92 1225 1018,87 1117,2
150 115,5 75,6 113,4 -25 -23,38 625 546,62 584,5
160 123,2 76,2 121,92 -15 -14,86 225 220,82 222,9
170 130,9 77 130,9 -5 -5,88 25 34,57 29,4
180 138,6 77,8 140,04 5 3,26 25 10,63 16,3
190 146,3 78,7 149,53 15 12,75 225 159,37 191,25
200 154 79,6 159,2 25 22,42 625 502,66 560,5
210 161,7 80,1 168,21 35 31,43 1225 987,84 1100,05
220 169,4 80,8 177,76 45 40,98 2025 1679,36 1844,1
230 177,1 81,4 187,22 55 50,44 3025 2544,19 2774,2
240 184,8 82 196,8 65 60,02 4225 3602,4 3901,3

 2450
 1084

%=77,49
1914,92 22750 18471,39 20492,6
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monacemebi saqonlis mTliani tyavis III xarisxisaTvis

ix 76,0 % iy xxi  yyi 
2)( xxi 

2)( yyi 
)( xxi 
)( yyi 

110 83,6 72 79,2 -65 -55,58 4225 3089,14 3612,7
120 91,2 72,6 87,12 -55 -47,66 3025 2271,47 2621,3
130 98,8 73,2 95,16 -45 -39,62 2025 1569,74 1782,9
140 106,4 73,9 103,46 -35 -31,32 1225 980,94 1096,2
150 114 74,6 111,9 -25 -22,88 625 523,49 572
160 121,6 75,3 120,48 -15 -14,3 225 204,49 214,5
170 129,2 76 129,2 -5 -5,58 25 21,14 27,9
180 136,8 76,7 138,06 5 3,28 25 10,76 16,4
190 144,4 77,3 146,87 15 12,09 225 146,17 181,35
200 152 78 156 25 21,22 625 450,29 530,5
210 159,6 78,8 165,48 35 30,7 1225 942,49 1074,5
220 167,2 79,5 174,9 45 40,12 2025 1609,61 1805,4
230 174,8 809,3 184,69 55 49,91 3025 2491,01 2745,05
240 182,4 81 194,4 65 59,62 4225 3554,54 3875,3

 2450
 1069
%=76,37

 1886,92 22750 1787528 20156

monacemebi saqonlis mTliani tyavis IV xarisxisaTvis

ix 74,5 % iy xxi  yyi 
2)( xxi 

2)( yyi 
)( xxi 
)( yyi 

110 81,95 71,2 78,32 -65 -53,85 4225 2899,82 3500,25
120 89,4 71,8 86,16 -55 -46,01 3025 2116,92 2530,55
130 96,85 72,4 94,12 -45 -38,05 2025 1447,80 1712,25
140 104,3 72,9 102,06 -35 -30,11 1225 906,61 1053,85
150 111,75 73,5 110,25 -25 -21,92 625 480,47 548
160 119,2 74 118,4 -15 -13,77 225 189,61 206,55
170 126,65 74,6 126,82 -5 -5,35 25 28,62 26,75
180 134,1 75,1 135,18 5 3,01 25 9,06 15,05
190 141,55 75,9 144,21 15 12,04 225 144,96 180,6
200 149 76,5 153 25 20,83 625 433,89 520,75
210 156,45 77 161,7 35 29,53 1225 872,02 1033,55
220 163,9 77,6 170,72 45 38,55 2025 1486,10 1734,75
230 171,35 78,2 179,86 55 47,69 3025 2274,34 2622,95
240 178,8 79 189,6 65 57,43 4225 3298,20 3732,95

 2450
 1049,7
%=74,95

 1850,4 22750 16588,42 19418,8
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cxrili 13.

monacemebi saqonlis n/tyavis I xarisxisaTvis

ix 78% % iy xxi  yyi 
2)( xxi 

2)( yyi 
)( xxi 
)( yyi 

105 81,9 75,9 79,695 -27,5 -24,515 756,25 600,985 674,1625
110 85,8 76,3 83,93 -22,5 -20,28 506,25 411,2784 456,3
115 89,7 76,7 88.205 -17,5 -16,005 306,25 256,160 280,0875
120 93,6 77,1 92,52 -12,5 -11,69 156,25 136,6561 146,125
125 97,5 77,5 96,875 -7,5 -7,335 56,25 53,80 55,0125
130 101,4 78 101,4 -2,5 -2,81 6,25 7,8961 7,025
135 105,3 78,5 105,975 2,5 1,765 6,25 3,1152 4,4125
140 109,2 79,1 110,74 7,5 6,53 56,25 42,6409 48,975
145 113,1 79,6 115,42 12,5 11,21 156,25 129,6641 140,125
150 117 80,2 120,3 17,5 16,09 306,25 258,8881 281,575
155 120,9 80,8 125,24 22,5 21,03 506,25 442,2609 473,175
160 124,8 81,4 130,24 27,5 26,03 756,25 677,5609 715,825
 1590  1250,54  3575  3016,9057  3282,8

monacemebi saqonlis n/tyavis II xarisxisaTvis

ix 76% % iy xxi  yyi 
2)( xxi 

2)( yyi 
)( xxi 
)( yyi 

105 79,8 74 77,7 -27,5 -24,05 756,25 578,4025 661,375
110 83,6 74,4 81,84 -22,5 -19,91 506,25 396,4081 447,975
115 87,4 74,8 86,02 -17,5 -15,73 306,25 247,4329 275,275
120 91,2 75,2 90,24 -12,5 -11,51 156,25 132,4801 143,875
125 95 75,6 94,5 -7,5 -7,25 56,25 52,5625 54,375
130 98,8 76,1 98,93 -2,5 -2,82 6,25 7,9524 7,05
135 102,6 76,6 103,41 2,5 1,66 6,25 2,7556 4,15
140 106,4 77,2 108,08 7,5 6,33 56,25 40,0689 47,475
145 110,2 77,8 112,81 12,5 11,06 156,25 122,3236 138,25
150 114 78,4 117,6 17,5 15,85 306,25 251,2225 277,375
155 117,8 79 122,45 22,5 20,7 506,25 428,49 465,75
160 121,6 79,6 127,36 27,5 25,61 756,25 655,8721 704,275
 1590  1220,94  3575  2915,9712  3227,2



                                                                                                                                        106

monacemebi saqonlis n/tyavis III xarisxisaTvis

ix 75% % iy xxi  yyi 
2)( xxi 

2)( yyi 
)( xxi 
)( yyi 

105 78,75 73,3 76,965 -27,5 -23,435 756,25 549,1992 644,4625
110 82,5 73,7 81,07 -22,5 -19,33 506,25 373,6489 434,925
115 86,25 74,1 85,215 -17,5 -15,185 306,25 230,5842 265,7375
120 90 74,5 89,4 -12,5 -11 156,25 121 137,5
125 93,75 74,9 93,625 -7,5 -6,775 56,25 45,9 50,8125
130 97,5 75,4 98,02 -2,5 -2,38 6,25 5,6644 5,95
135 101,25 75,8 102,33 2,5 1,93 6,25 3,7249 4,825
140 105 76,2 106,68 7,5 6,28 56,25 39,4384 47,1
145 108,75 76,6 111,07 12,5 10,67 156,25 113,8489 133,375
150 112,5 77 115,5 17,5 15,1 306,25 228,01 264,25
155 116,25 77,5 120,125 22,5 19,725 506,25 389,0756 443,8125
160 120 78 124,8 27,5 24,4 756,25 595,36 671
 1590 1204,8 3575 2695,4545 3103,75

monacemebi saqonlis n/tyavis IV xarisxisaTvis

ix 73% % iy xxi  yyi 
2)( xxi 

2)( yyi 
)( xxi 
)( yyi 

105 76,65 71,5 75,075 -27,5 -22,825 756,25 520,98 627,6875
110 80,3 71,9 79,09 -22,5 -18,81 506,25 353,8161 423,225
115 83,95 72,3 83,145 -17,5 -14,755 306,26 217,71 258,2125
120 87,6 72,7 87,24 -12,5 -10,66 156,25 113,6356 133,25
125 91,25 73,1 91,375 -7,5 -6,525 56,25 42,5756 48,9375
130 94,9 73,5 95,55 -2,5 -2,35 6,25 5,5225 5,875
135 98,55 73,9 99,765 2,5 1,865 6,25 3,4782 4,6625
140 102,2 74,3 104,02 7,5 6,12 56,25 37,4544 45,9
145 105,85 74,7 108,315 12,5 10,415 156,25 108,4722 130,1875
150 109,5 75,1 112,65 17,5 14,75 306,25 217,5625 258,125
155 113,15 75,5 117,025 22,5 19,125 506,25 365,7656 430,3125
160 116,8 76 121,6 27,5 23,7 756,25 561,69 651,75

 1590
884,5
73,7

1174,85 3575 2548,6627 3018,125
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cxrili 14.

monacemebi Roris tyavis I xarisxisaTvis

ix 77% % iy xxi  yyi 
2)( xxi 

2)( yyi 
)( xxi 
)( yyi 

120 92,2 74 88,8 -30 -27,88 900 777,2944 836
125 96,25 74,5 93,125 -25 -23,555 625 554,838 588,875
130 100,1 75,1 97,63 -20 -19,05 400 362,9025 381
135 103,95 75,8 102,33 -15 -14,35 225 205,9225 215,25
140 107,8 76,3 106,82 -10 -9,86 100 97,2196 98,6
145 111,65 76,9 111,505 -5 -5,175 25 26,780625 25,875
150 115,5 77,5 116,25 0 -0,43 0 0,1849 0
155 119,35 78 120,9 5 4,22 25 17,8084 21,1
160 123,2 78,4 125,44 10 8,76 100 76,7376 87,6
165 127,05 78,9 130,185 15 13,505 225 182,385 202,575
170 130,9 79,4 134,98 20 18,3 400 334,89 366
175 134,75 80 140 25 23,32 625 543,8224 583
180 138,6 80,5 144,9 30 28,22 900 796,3684 846,6

 1950
 1005,3
77,33%

 1516,865  4550  3951,7554325  4232,875

monacemebi Roris tyavis II xarisxisaTvis

ix 76% % iy xxi  yyi 
2)( xxi 

2)( yyi 
)( xxi 
)( yyi 

120 91,2 73,4 80,08 -30 -34,67 900 1202,0089 1040,1
125 95 73,9 92,375 -25 -22,375 625 500,64 559,375
130 98,8 74,4 96,72 -20 -18,03 400 325,0809 360,6
135 102,6 75 101,25 -15 -13,25 225 182,25 202,5
140 106,4 75,5 105,7 -10 -9,05 100 81,9025 90,5
145 110,2 76,1 110,345 -5 -4,405 25 19,404 22,025
150 114 76,7 115,05 0 0,3 0 0,09 0
155 117,8 77,1 119,505 5 4,755 25 22,61 23,775
160 121,6 77,8 124,48 10 9,73 100 94,6729 97,3
165 125,5 78,3 129,195 15 14,445 225 208,658 216,675
170 129,2 78,9 134,13 20 19,38 400 375,5844 387,6
175 133 79,4 138,95 25 24,2 625 585,64 605
180 136,8 80 144 30 29,25 900 855,56,25 877,5

 996,5
76,65

 1491,78  4550  4454,1041  4482,95
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monacemebi Roris tyavis III xarisxisaTvis

ix 75% % iy xxi  yyi 
2)( xxi 

2)( yyi 
)( xxi 
)( yyi 

120 90 72,5 87 -30 -26,29 900 691,1641 788,7
125 93,75 72,8 91 -25 -22,23 625 494,1729 555,75
130 97,5 73,3 95,29 -20 -18 400 324 360
135 101,25 73,7 99,495 -15 -13,795 225 190,30 206,925
140 105 74 103,6 -10 -9,69 100 93,8961 96,9
145 108,75 74,5 108,025 -5 -5,265 25 27,72 26,325
150 112,5 75,1 112,65 0 -0,64 0 1,0496 0
155 116,25 75,7 117,335 5 4,045 25 16,362 20,225
160 120 76,2 121,92 10 8,63 100 74,4769 86,3
165 123,75 76,8 126,72 15 13,43 225 180,2649 201,45
170 127,5 77,4 131,58 20 18,29 400 334,5241 365,8
175 131,25 78 136,5 25 23,21 625 538,7041 580,25
180 135 78,7 141,66 30 28,37 900 804,8569 851,1

 978,7
75,28

 1472,775  4550  3771,5916  4139,725

monacemebi Roris tyavis IV xarisxisaTvis

ix 74% % iy xxi  yyi 
2)( xxi 

2)( yyi 
)( xxi 
)( yyi 

120 88,8 72 86,4 -30 -25,83 900 667,1889 774,9
125 92,5 72,3 90,375 -25 -21,855 625 477,6410 546,375
130 96,2 72,7 94,51 -20 -17,72 400 313,9984 354,4
135 99,9 73,1 98,685 -15 -13,545 225 183,467 203,175
140 103,6 73,4 102,76 -10 -9,47 100 89,6809 94,7
145 107,3 73,9 107,155 -5 -5,075 25 25,7556 25,375
150 111 74,4 111,6 0 -0,63 0 0,3969 0
155 114,7 74,9 116,095 5 3,865 25 14,9382 19,325
160 118,4 75,4 120,64 10 8,41 100 70,7281 84,1
165 122,1 76 125,4 15 13,17 225 173,4489 197,55
170 125,8 76,6 130,22 20 17,99 400 323,6401 359,8
175 129,5 77,2 135,1 25 22,87 625 523,0369 571,75
180 133,2 77,8 140,04 30 27,81 900 773,3961 834,3

 969,7
74,59

 1458,98  4550  3637,317  4065,75
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cxrili 15.

monacemebi Sevros I xarisxisaTvis

ix 73% % iy xxi  yyi 
2)( xxi 

2)( yyi  )( xxi  )( yyi 
20 14,6 72 14,4 -10 -7,602 100 57,79 76,02
25 18,25 72,5 18,125 -5 -3,877 25 15,0311 19,385
30 21,9 73,1 21,93 0 -0,072 0 0,0051 0
35 25,55 73,7 25,795 5 3,793 25 14,3868 18,965
40 29,2 74,4 29,76 10 7,758 100 60,1865 77,58

150
 365,7
73,14

110,01 250 147,3995 191,95

monacemebi Sevros II xarisxisaTvis

ix 71% % iy xxi  yyi 
2)( xxi 

2)( yyi  )( xxi  )( yyi 
20 14,20 70,5 14,1 -10 -7,385 100 54,5382 73,85
25 17,75 71 17,75 -5 -3,735 25 13,95 18,675
30 21,3 71,5 21,45 0 -0,035 0 0,0012 0
35 24,85 71,9 25,165 5 3,68 25 13,5424 18,4
40 28,4 72,4 28,96 10 7,475 100 55,8756 74,75

 357,3
71,46

107,425 250 137,9074 185,675

monacemebi Sevros III xarisxisaTvis

ix 70% % iy xxi  yyi 
2)( xxi 

2)( yyi  )( xxi  )( yyi 
20 14 69,2 13,84 -10 -7,278 100 52,9692 7278
25 17,5 69,7 17,425 -5 -3,693 25 13,6382 18,465
30 21 70,2 21,06 0 -0,058 0 0,0033 0
35 24,5 70,7 24,745 5 3,627 25 13,1551 18,135
40 28 71,3 28,52 10 7,402 100 54,7896 74,02

 351,5
70,22%

105,59 250 134,5557 183,4

monacemebi Sevros IV xarisxisaTvis

ix 68% % iy xxi  yyi 
2)( xxi 

2)( yyi  )( xxi  )( yyi 
20 13,6 67,1 13,42 -10 -7,083 100 50,1688 70,83
25 17 67,6 16,9 -5 -3,603 25 12,9816 18,015
30 20,4 68,1 20,43 0 -0,073 0 0,0053 0
35 23,8 68,7 24,045 5 3,542 25 12,5457 17,71
40 27,2 69,3 27,72 10 7,217 100 52,085 72,17

 340,8
68,16

102,515 250 127,7864 178,725
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cxrili 16; 17; 18 da 19 mocemulia Sesabamisad koreliaciis

koeficientis gamoTvlisaTvis miRebuli monacemebi saqonlis

mTliani tyavis, saqonlis naxevar tyavis, Roris tyavis da Sevros

I, II, III, IV xarisxis mixedviT.

standartuli gadaxrisa da koreliaciis gaangariSebis 

Sedegebi mocemulia cxrilSi 20 da 21. 

cxrilSi 20 mocemulia standartul da praqtikul 

maCveneblebs Soris korelaciuri kavSiris Sedegad miRebuli 

wrfis gantolebebi.

cxriliSi 21 mocemulia standartul da formuliT 

maCveneblebs Soris korelaciuri kavSiris Sedegad miRebuli 

wrfis gantolebebi.

miRebuli iqna srulyofili koreliacia, rac adasturebs 

mWidro kavSirs standartul, praqtikul da formuliT miRebul 

masalis gamoyenebis neto farTobebs Soris. im wrfis gantoleba 

romelic miesadageba am koreliacias gamoiTvleba formuliT

                        bxay                              (23)

sadac: 
i

i

x

y
ra




 ,  ii xayb 

monacemebis safuZvelze miRebulia wrfis gantolebebi yvela 

tipis tyavze xarisxebis Sesabamisad.

  koreliaciis koeficientis cdomileba gamoiTvleba 

formuliT:

                       
n

r
r




1                               (24)

sadac r -koreliaciis koeficientia

       n -monacemTa raodenobaa.

Sedegebis safuZvelze korelaciis koeficientis cdomileba 

ar aRemateba 1%-s. TvalsaCinoebisaTvis avageT cxrilSi 20 da 21

mocemuli wrfis gantolebebis monacemebiT grafikebi nax. 8, 9, 10.

nax. 8-ze mocemulia neto da bruto farTobebs Soris 

damokidebulebis grafikebi, standartul, praqtikul da 

formulis maCveneblebis mixedviT saqonlis tyavis yvela 

xarisxisaTvis.
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nax. 9-ze mocemulia neto da bruto farTobebs Soris 

damokidebulebis grafikebi standartul, praqtikul da 

formulis maCveneblebis mixedviT Roris tyavis yvela 

xarisxisaTvis.

nax. 10-ze mocemulia neto da bruto farTobebs Soris 

damokidebulebis grafikebi standartul, praqtikul da 

formulis maCveneblebis mixedviT saqonlis naxevar tyavis yvela 

xarisxisaTvis.

rogorc grafikebidan Cans maTi mniSvnelobebi umniSvnelod 

gansxvavdeba erTmaneTisagan, rac praqtikuli gamoyenebis 

SesaZleblobas iZleva. formulis gamoyenebiT neto farTobebis 

gamoTvlisas saWiro xdeba sxvadasxva faqtorebis 

gaTvaliswineba, rac moiTxovs sakmao dros, radgan

Sesasrulebeli samuSao Sromatevadia. amitom warmoeba iyenebs 

standartul maCvenebels, romelic SerCeulia xarisxis 

Sesabamisad da mxedvelobaSi ar miiReba tyavis farTobis 

cvalebadoba. rac wamgebiania warmoebisaTvis rogorc dagegmvis 

ise ekonomikuri TvalsazrisiT. miRebuli wrfis gantolebebi 

iZleva imis saSualebas, rom swrafad movaxdinoTY gamoyenebis 

procentis da neto farTobis gamoTvla da Sedareba standartul 

maCvenebelTan. rogorc grafikidan Cans bruto farTobis 

Sesabamisad moxdeba neto farTobis gazrda, rac saSualebas 

miscems warmoebis xelmZRvanels muSaze davalebis micemisas 

farTobebis mixedviT daudginos Sesabamisi gamoyenebis procenti, 

romelic mcire zomis tyavebisaTvis SeiZleba aRmoCndes 

standartuli maCveneblis farglebSi, xolo didi farTobis 

tyavebisaTvis ki standartul maCvenebelze meti. es ki saSualebas 

miscems warmoebas imuSaos naklebi danakargebiT da gamouSvas 

dagegmilTan SedarebiT meti produqcia.

standartuli, praqtikuli da formulis gamoyenebiT 

miRebuli grafikebidan SegviZlia davaskvnaT, rom Tu tyavis 

farTobi icvleba (2040) dm2, maSin SegviZlia gamoviyenoT tyavis 

gamoyenebis procentis standartuli maCvenebeli. Tu tyavis 

farTobi icvleba (110 150) dm2-mde, maSin SesaZlebelia 

gamoviyenoT rogorc standartuli ise formuliT miRebuli 



                                                                                                                                        112

maCveneblebi. Tu farTobi icvleba (150240) dm2-mde maSin tyavis 

farTobis ekonomikuri xarjvisaTvis mizanSewonilia gamoviyenoT 

praqtikuli maCveneblebis ganmsazRvreli axali formula. es 

aucilebelia imitom, rom tyavis farTobebis gazrdasTan erTad 

proporciulad izrdeba misi gamoyenebis procenti. Tu warmoeba 

moaxdens masalis gamoyenebas standartuli maCveneblis mixedviT, 

maSin muSas darCeba gamouyenebeli farTobi, romlis aRricxvas 

ver SeZlebs warmoeba. Tu movaxdenT gamosaSvebi produqciis 

dagegmas tyavis farTobis Sesabamisad, maSin SesaZlebeli gaxdeba 

masalis ekonomikuri xarjva da standartulTan SedarebiT meti 

raodenobis produqciis gamoSveba. magaliTisaTvis Seswavlili 

iqna III xarisxis 240 dm2 farTobis saqonlis tyavis gamoyenebis 

patenti standartuli, praqtikuli da formuliT miRebuli 

maCveneblebis mixedviT 240 dm2 farTobis tyavis masalisaTvis 

standartis mixedviT neto farTobi Seadgens 182,4 dm2, formulis 

mixedviT – 187,7 dm2, xolo praqtikuli gamoyenebisaTvis 

Sedgenili formuliT 192,3 dm3. Tu gaviTvaliswinebT, rom 

saSualo simZlavris mqone sawarmoebi cvlaSi uSveben (50 150) 

wyvil fexsacmels, sadac TiTo wyvilisaTvis saSualod saWiroa 

20 dm2 tyavi, maSin warmoebas damatebiT SeeZleba cvlaSi (26) 

wyvili fexsacmlis gamoSveba. Tu vivaraudebT rom qalis 

fexsacmelis saSualo fasia 50 lari, yoveldRiurad warmoebam 

SeiZleba damatebiT gamouSvas (100 300) laramde produqcia, rac 

weliwadSi (260 samuSao dRe) Seadgens (2600078000) lars. Tu 

warmoeba gamouSvebs 200 wyvil fexsacmels maSin damatebiT 

weliwadSi mas SeeZleba 104000 laris produqciis gamoSveba.

magaliTisaTvis Seswavlili iqna I xarisxis 200 dm2

farTobis saqonlis tyavis gamoyenebis % standartuli, 

praqtikuli da formuliT miRebuli maCveneblebis mixedviT. am 

SemTxvevaSi sxvaoba standartul da formulis maCveneblebs 

Soris Seadgens 3,76dm2, Tu gaviTvaliswinebT rom warmoeba 

tyavebs xarisxebis mixedviT Rebulobs didi raodenobiT, maSin 

1000 calis miRebis SemTxvevaSi ekonomia iqneba 376dm2, rac 

saSualebas mogvcems damatebiT gamovuSvaT 20 wyvili 

fexsacmeli.
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SemowmebisaTvis SeirCa saqonlis tyavis I, II da III 

xarisxisaTvis eqsperimentis sazRvrebSi Sualeduri 

mniSvnelobebi. gaangariSebiT miRebuli SedegebiT dadginda, rom 

Sualeduri mniSvnelobebisaTvis gamoyenebis procentis 

mniSvnelobebi moqceulia Sualeduri wertilebis sazRvrebSi da 

TiToeuli SualedisaTvis procentuli maCveneblebis gadaxra 

umniSvneloa. es saSualebas aZlevs warmoebam isargeblos 

eqsperimentaluri Sedegebis cxriliT 22 didi farTobis 

(150dm2÷240dm2) mqone tyavis gamoyenebisas.

gaviangariSeT konkretuli SualedebisaTvis gamoyenebis 

procentis SesaZlo maCveneblebi, raTa dagvedgina, rom arsebobs 

Tu ara gadaxra cdis monacemebiT miRebuli Sedegebidan. 

gamoyenebuli iqna lagranJis sainterpolacio polinomis 

formula:

3
2313

21
2

3212

31
1

3121

32

))((

))((

))((

))((

))((

))((
y

xxxx

xxxx
y

xxxx

xxxx
y

xxxx

xxxx
yi 











    (25)

SeirCa sakvlevi sami wertili saqonlis tyavis I, II, III 

xarisxisaTvis. Sualeduri mniSvnelobebis mosaZebnad miRebuli 

iqna Sesabamis eqsperimentisaTvis meore xarisxis lagranJis 

sainterpolacio polinomis formulebi

                   

                    
200

1284016 


x
y    (26)

                         

                         
200

13201333,0 2 


xx
y (27)

                         

                         
200

7320611,0 2 


xx
y   (28)
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cxrili 16.

korelaciuri kavSiris dadegna msxvilfexa rqosani saqonlis tyavis gamoyenebis procentis 

standartiT da formuliT miRebul mniSvnelobebs Soris

msxvilfexa rqosani pirutyvis I xarisxi

ix 78,5% % iy xxi  yyi 
2)( xxi 

2)( yyi 
)( xxi 
)( yyi 

110
120
130
140
150
160
170
180
190
200
210
220
230
240

86,35
94,2
102,5
109,9
117,75
125,6
133,45
141,3
149,5
157
164,85
172,7
180,55
188,4

77,258
77,734
78,158
78,538
78,9
79,232
79,536
79,81
80,12
80,38
80,63
80,87
81,102
81,322

84,9838
93,2808
101,6054
109,9532
118,35
126,7712
135,2112
143,658
152,228
160,76
169,323
177,914
186,5346
195,1728

-65
-55
-45
-35
-25
-15
-5
5
15
25
35
45
55
65

-54,7122
-46,4152
-38,0906
-29,7428
-21,346
-12,9248
-4,4848
3,962
12,532
20,304
29,627
38,218
46,8386
55,4768

4225
3025
2025
1225
625
225
25
25
225
625
1225
2025
3025
4225

2993,42
2154,37
1450,89
884,63
455,65
167,05
20,11
15,69
157,05
412,25
877,75
1460,61
2193,85
3077,67

3556,293
2552,836
1714,077
1040,998
533,65
193,872
22,424
19,81
187,98
507,6
1036,945
1719,81
2576,123
2605,992

1955,746 22750 16320,99 19268,41
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cxrili 16-is gagrZeleba

msxvilfexa rqosani pirutyvis II xarisxi

ix 77% % iy xxi  yyi 
2)( xxi 

2)( yyi 
)( xxi 
)( yyi 

110
120
130
140
150
160
170
180
190
200
210
220
230
240

84,7
92,4
100,1
107,8
115,5
123,2
130,9
138,6
146,3
154
161,7
169,4
177,1
184,8

75,49
75,99
76,44
76,54
77,25
77,59
77,92
78,21
78,53
78,81
79,1
79,31
79,55
79,79

83,039
91,188
99,372
107,156
115,875
124,144
132,464
140,778
149,207
157,62
166,11
174,482
182,965
191,496

-65
-55
-45
-35
-25
-15
-5
5
15
25
35
45
55
65

-53,761
-45,612
-37,428
-29,644
-20,925
-12,656
-4,336
3,978
12,407
20,82
29,31
37,682
46,165
54,696

4225
3025
2025
1225
625
225
25
25
225
625
1225
2025
3025
4225

2890,245
2080,454
1400,855
878,7667
537,8556
160,174
18,8
15,82
153,9336
433,47
859,076
1419,93
2131,2
2991,65

3494,465
2508,66
1684,26
1037,54
523,125
189,84
21,68
19,89
186,105
520,5
1025,85
1695,69
2539,075
3555,24

1915,896 15872,2299 19001,92
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cxrili 16-is gagrZeleba

msxvilfexa rqosani pirutyvis III xarisxi

ix 76% % iy xxi  yyi 
2)( xxi 

2)( yyi 
)( xxi 
)( yyi 

110
120
130
140
150
160
170
180
190
200
210
220
230
240

83,6
91,2
98,8
106,4
114
121,6
129,2
136,8
144,4
152
159,6
167,2
174,8
182,4

74,3
74,79
75,2
75,59
75.96
76,28
76,59
76,87
77,17
77,44
77,68
77,92
78,15
78,37

81,51
89,748
97,76
105,826
113,94
122,048
130,2
138,366
146,623
154,88
163,128
171,424
179,745
188,088

-65
-55
-45
-35
-25
-15
-5
5
15
25
35
45
55
65

-52,99
-44,752
-36,74
-28,674
-20,56
-12,452
-4,3
3,866
12,123
20,38
28,628
36,924
45,245
53,588

4225
3025
2025
1225
625
225
25
25
225
625
1225
2025
3025
4225

2807,94
2002,74
1349,82
822,198
422,71
155,05
18,49
14,945
146,967
415,34
819,56
1363,38
2047,11
2871,67

3444,35
2461,36
1653,3
1003,59
514
186,78
21,5
19,33
181,845
509,5
1001,98
1661,58
2488,475
3483,22

1883,286 22750 15257,9236 18630,81



                                                                                                                                        117

cxrili 16-is gagrZeleba

msxvilfexa rqosani pirutyvis IV xarisxi

ix 76% % iy xxi  yyi 
2)( xxi 

2)( yyi 
)( xxi 
)( yyi 

110
120
130
140
150
160
170
180
190
200
210
220
230
240

81,95
89,4
96,85
104,3
111,75
119,2
126,65
134,1
141,55
149
156,45
163,9
171,35
178,8

73,186
73,75
74,2
74,6
75
75,355
75,678
75,971
76,29
76,574
76,823
77,075
77,314
77,548

80,5
88,5
96,46
104,44
112,5
120,568
128,6526
136,7478
144,951
153,148
161,3283
169,565
177,8222
186,1152

-65
-55
-45
-35
-25
-15
-5
5
15
25
35
45
55
65

-52,45
-44,45
-36,49
-28,51
-20,45
-12,382
-4,2974
3,7978
12,001
20,198
28,3783
36,615
44,8722
53,1652

4225
3025
2025
1225
625
225
25
25
225
625
1225
2025
3025
4225

2751,0025
1975,8025
1331,5201
812,8201
418,2025
153,3139
18,4676
14,4232
144,024
407,9592
805,3279
1340,6582
2013,5143
2826,5384

3409,25
2444,75
1642,05
997,85
511,25
185,73
21,487
18,989
180,015
504,95
993,2405
1647,675
2467,971
3455,738

2450 1059,364 1861,2981 22750 15013,5744 18480,9488
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cxrili 17.

korelaciuri kavSiris dadegna naxevar tyavis gamoyenebis procentis 

standartiT da formuliT miRebul mniSvnelobebs Soris

n/tyavis I xarisxi

ix 78% % iy xxi  yyi 
2)( xxi 

2)( yyi 
)( xxi 
)( yyi 

105
110
115
120
125
130
135
140
145
150
155
160

81,9
85,8
89,7
93,6
97,5
101,4
105,3
109,2
113,1
117
120,9
124,8

77,023
77,258
77,508
77,734
77,946
78,158
78,353
78,538
78,732
78,9
79,071
79,232

80,87
84,9838
89,1342
93,2808
97,4325
101,6054
105,77655
109,9532
114,1614
118,35
122,56
126,7712

-27,5
-22,5
-17,5
-12,5
-7,5
-2,5
2,5
7,5
12,5
17,5
22,5
27,5

-22,87
-18,7562
-14,6058
-10,4592
-6,3075
-2,1345
2,0365
6,2132
10,4214
14,61
18,82
23,0312

756,25
506,25
306,25
156,25
56,25
6,25
6,25
56,25
156,25
306,25
506,25
756,25

523,0369
351,7950
213,3293
109,3948
39,7845
4,5560
4,1473
38,6038
108,6055
213,4521
354,1924
530,4361

628,925
422,0145
255,6015
130,74
47,30625
5,33625
5,09125
46,599
130,2675
255,675
423,45
633,358

3575 2491,3337 2984,36425
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cxrili 17-is gagrZeleba

n/tyavis II xarisxi

ix 78% % iy xxi  yyi 
2)( xxi 

2)( yyi 
)( xxi 
)( yyi 

105
110
115
120
125
130
135
140
145
150
155
160

79,8
83,6
87,4
91,2
95
98,8
102,6
106,4
110,2
114
117,8
121,6

75,234
75,486
75,754
75,995
76,23
76,44
76,658
76,857
77,061
77,25
77,425
77,595

78,99
83,03
87,11
91,194
95,28
99,372
103,48
107,59
111,73
115,875
120
124,152

-27,5
-22,5
-17,5
-12,5
-7,5
-2,5
2,5
7,5
12,5
17,5
22,5
27,5

-22,49
-18,45
-14,37
-10,286
-6,2
-2,108
2
6,11
10,25
14,395
18,52
22,672

756,25
506,25
306,25
156,25
56,25
6,25
6,25
56,25
156,25
306,25
506,25
756,25

505,8001
240,4025
206,4969
105,8017
38,44
4,4436
4
37,3321
105,0625
207,2160
342,9904
514,0195

618,475
415,125
251,475
128,575
46,5
5,27
5
45,825
128,125
251,9125
416,7
623,48

3575 2412,0053 2936,4625
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cxrili 17-is gagrZeleba

n/tyavis III xarisxi

ix 78% % iy xxi  yyi 
2)( xxi 

2)( yyi 
)( xxi 
)( yyi 

105
110
115
120
125
130
135
140
145
150
155
160

78,75
82,5
86,25
90
93,75
97,5
101,25
105
108,75
112,5
116,25
120

74,079
74,314
74,564
74,79
75
75,214
75,409
75,594
75,788
75,961
76,127
76,288

77,78
81,74
85,74
89,74
93,75
97,77
101,8
105,83
109,89
113,94
117,99
122,06

-27,5
-22,5
-17,5
-12,5
-7,5
-2,5
2,5
7,5
12,5
17,5
22,5
27,5

-22,06
-18,1
-14,1
-10,1
-6,09
-2,07
1,96
5,99
10,05
14,1
18,15
22,22

756,25
506,25
306,25
156,25
56,25
6,25
6,25
56,25
156,25
306,25
506,25
756,25

486,64
327,61
198,81
102,01
37,08
4,28
3,84
35,88
101
198,81
329,42
493,72

606,65
407,25
246,75
126,25
45,675
5,175
4,9
44,925
125,625
246,75
408,375
611,05

3575 2319,1 2879,375
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cxrili 17-is gagrZeleba

n/tyavis IV xarisxi

ix 78% % iy xxi  yyi 
2)( xxi 

2)( yyi 
)( xxi 
)( yyi 

105
110
115
120
125
130
135
140
145
150
155
160

76,65
80,3
83,95
87,6
91,25
94,9
98,55
102,2
105,85
109,5
113,15
116,8

72,994
73,186
73,514
73,75
73,99
74,2
74,418
74,6
74,821
75
75,185
75,355

76,6437
80,5046
84,5411
88,5
92,4875
96,46
100,4643
104,44
108,49
112,5
116,5367
120,568

-27,5
-22,5
-17,5
-12,5
-7,5
-2,5
2,5
7,5
12,5
17,5
22,5
27,5

-21,8663
-18,0054
-13,9689
-10,01
-6,0225
-2,05
1,9543
5,93
9,98
13,99
18,0267
22,058

756,25
506,25
306,25
156,25
56,25
6,25
6,25
56,25
156,25
306,25
506,25
756,25

478,1350
324,1944
195,13
100,2001
36,27
4,2025
3,8192
25,1649
99,6004
195,7201
324,9619
486,5553

601,32325
405,1215
244,45575
125,125
45,01875
5,125
4,88575
44,475
124,75
244,825
405,60075
606,595

3575 2283,9538 2857,30075
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cxrili 18.

korelaciuri kavSiris dadegna Roris tyavis gamoyenebis procentis 

standartiT da formuliT miRebul mniSvnelobebs Soris

Roris tyavi I xarisxi

ix 77% % iy xxi  yyi 
2)( xxi 

2)( yyi 
)( xxi 
)( yyi 

120
125
130
135
140
145
150
155
160
165
170
175
180

92,2
96,25
100,1
103,95
107,8
111,65
115,5
119,35
123,2
127,05
130,9
134,74
138,6

77,734
77,946
78,158
78,353
78,538
78,732
78,9
79,071
79,232
79,293
79,536
79,698
79,81

93,2808
97,4325
101,6054
105,77655
1009,9532
114,1414
118,35
122,56
126,7712
130,99845
135,2112
139,4715
143,658

-30
-25
-20
-15
-10
-5
0
5
10
15
20
25
30

-25,1192
-20,9675
-16,7946
-12,62345
-8,4468
-4,2386
0,05
4,16
8,3712
12,59845
16,8112
21,0715
25,258

900
625
400
225
100
25
0
25
100
225
400
625
900

630,9742
439,636
282,0585
159,3514
71,3484
17,9657
0,0025
17,3056
70,0769
158,72
282,6164
444,0081
637,9665

753,576
524,1875
335,892
189,35175
84,468
21,193
0
20,8
83,712
188,97675
336,224
526,7875
757,74

1025,101 1539,2302 4550 3212,0302 3822,9088
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cxrili 18-is gagrZeleba

Roris tyavi II xarisxi

ix 76% % iy xxi  yyi 
2)( xxi 

2)( yyi 
)( xxi 
)( yyi 

120
125
130
135
140
145
150
155
160
165
170
175
180

91,2
95
98,8
102,6
106,4
110,2
114
117,8
121,6
1225
129,2
133
136,8

75,995
76,23
76,44
76,658
76,857
77,061
77,25
77,425
77,595
77,764
77,918
78,083
78,214

91,194
95,28
99,372
103,48
107,59
111,73
115,875
120
124,152
128,3106
132,464
136,64525
140,778

-30
-25
-20
-15
-10
-5
0
5
10
15
20
25
30

-24,706
-20,62
-16,528
12,42
-8,31
-4,17
-0,025
4,1
8,252
12,4106
16,564
20,74525
24,878

900
625
400
225
100
25
0
25
100
225
400
625
900

610,3864
425,1844
273,174
154,2564
69,0561
17,3889
0,000625
18,81
68,095
154,0229
274,366
430,3653
618,9148

741,18
515,5
330,56
186,3
83,1
20,85
0
20,5
82,52
186,159
331,28
518,63
746,34

1506,87 4550 3112,02 3762,919
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cxrili 18-is gagrZeleba

Roris tyavi III xarisxi

ix 75% % iy xxi  yyi 
2)( xxi 

2)( yyi 
)( xxi 
)( yyi 

120
125
130
135
140
145
150
155
160
165
170
175
180

90
93,75
97,5
101,25
105
108,75
112,5
116,25
120
123,75
127,5
131,25
135

74,79
75
75,214
75,409
75,594
75,788
75,961
76,127
76,288
76,449
76,592
76,754
76,8715

89,74
93,75
97,77
101,8
105,83
109,89
113,94
117,99
122,06
126,14
130,2
134,3195
138,36

-30
-25
-20
-15
-10
-5
0
5
10
15
20
25
30

-24,24
-20,23
-16,21
-12,18
-8,15
-4,09
-0,04
-,01
8,08
12,16
16,22
20,3395
24,38

900
625
400
225
100
25
0
25
100
225
400
625
900

587,5776
409,2529
262,7641
148,3524
66,4225
16,7281
0,0016
16,0801
65,2864
147,8656
263,0884
413,6952
594,3844

727,2
505,75
324,2
182,7
81,5
20,45
0
20,05
80,8
182,4
324,4
508,4875
731,4

1481,7895 4550 2991,4993 3689,3375
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cxrili 18-is gagrZeleba

Roris tyavi IV xarisxi

ix 74% % iy xxi  yyi 
2)( xxi 

2)( yyi 
)( xxi 
)( yyi 

120
125
130
135
140
145
150
155
160
165
170
175
180

88,8
92,5
96,2
99,9
103,6
107,3
111
114,7
118,4
122,1
125,8
129,5
133,2

73,75
73,99
74,2
74,418
74,6
74,821
75
75,185
75,355
75,524
75,678
75,843
75,971

88,5
92,4875
96,46
100,4643
104,44
108,49
112,5
116,5367
120,568
124,6146
128,6526
132,72525
136,7478

-30
-25
-20
-15
-10
-5
0
5
10
15
20
25
30

-24
-20,0125
-16,04
-12,0357
-8,06
-4,01
0
4,0367
8,068
12,1146
16,1526
20,22525
24,2478

900
625
400
225
100
25
0
25
100
225
400
625
900

576
400,5
257,2816
144,858
64,9636
16,0801
0
16,2937
65,0926
146,7635
260,9
409,06
587,9558

720
500,3125
320,8
180,5355
80,6
20,05
0
20,1835
80,68
181,719
323,052
505,63125
727,434

1463,18675 4550 2945,7489 3660,99775
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cxrili 19.

korelaciuri kavSiris dadegna Sevros tyavis gamoyenebis procentis 

standartiT da formuliT miRebul mniSvnelobebs Soris

Sevro I xarisxi

ix 73% % iy xxi  yyi 
2)( xxi 

2)( yyi 
)( xxi 
)( yyi 

1 2 3 4 5 6 7 8 9
20
25
30
35
40

14,6
18,25
21,9
25,55
29,2

70,866
72,262
73,296
74,106
74,773

14,1732
18,0655
21,9888
25,9371
29,9092

-10
-
0
5
10

-7,8368
-3,9445
-0,0212
3,9271
7,8992

100
25
0
25
100

61,4154
15,559
0,0004
15,4221
62,3973

78,368
19,7225
0
19,6355
78,992

154,7942 196,718
                
                                         Sevro II xarisxi
               71%

20
25
30
35
40

14,2
17,75
21,3
24,85
28,4

68,959
70,658
71,892
72,854
73,636

13,7918
17,6645
21,5676
25,4989
29,4544

10
-
0
5
10

-7,8032
-3,9296
-,0274
3,9039
7,8594

100
25
0
25
100

60,8899
15,4417
0,0007
15,2404
61,7701

78,032
19,648
0
19,5195
78,594

250 153,3428 195,7935
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cxrili 19-is gagrZeleba

Sevro III xarisxi

ix 70% % iy xxi  yyi 
2)( xxi 

2)( yyi 
)( xxi 
)( yyi 

1 2 3 4 5 6 7 8 9
20
25
30
35
40

14
17,5
21
24,5
28

67,244
69,218
70,64
71,744
72,612

13,4488
17,3045
21,192
25,1104
29,0448

-10
-
0
5
10

-7,7712
-3,9155
-0,028
3,8904
7,8248

100
25
0
25
100

60,3915
15,3311
0,0007
15,1352
61,2274

77,712
19,5775
0
19,452
78,248

250 152,0859 194,9895
                
                                         Sevro IV xarisxi
               68%

20
25
30
35
40

13.6
17
20,4
23,8
27,2

64,308
66,794
68,558
69,893
70,952

12,8616
16,6985
20,5674
24,46255
28,3808

10
-
0
5
10

-7,7284
-3,8915
-0,0226
3,87255
7,7905

100
25
0
25
100

59,7281
15,1437
0,0005
14,9966
60,6965

77,284
19,4575
0
19,36275
77,908

250 150,5654 194,01225
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cxrili  20

korelaciuri kavSiri standartul da praqtikul macveneblebs Soris

Akoeficientebityavis 
dasaxeleba xarisxi 1x YY iy Y x y

korelaciis 
oeficienti

a b

wrfis
gantoleba

I 175 138,76 40,31 36,58 0,951 0,862 -12,09 0,862X-12,09
II 175 136,78 40,31 36,32 0,99967 0,9 -20,72 0,9X-20,72
III 175 134,78 40,31 35,73 0,9995 0,885 -20,095 0,885X-20,095

saqonlis 
mTliani 
tyavi

IV 175 132,17 40,31 34,42 0,99954 0,849 -16,405 0,849X-16,405
I 150 116,68 18,708 17,435 0,998 0,93 -22,82 0,93X-22,82
II 150 114,75 18,708 18,51 0,9958 0,9852 -33,03 0,8952X-33,03
III 150 113,29 18,708 17,03 0,9993 0,909 -23,06 0,909X-23,06

saqonlis 
naxevar tyavi

IV 150 112,23 18,708 16,727 0,9994 0,893 -21,72 0,893X-21,72
I 132,5 104,21 17,26 15,86 0,9996 0,9186 -17,5 0,9186X-17,5
II 132,5 101,75 17,26 15,588 0,99955 0,9026 -17,8445 0,9026X-17,8445
III 132,5 100,4 17,26 14,987 0,9998 0,8678 -14,5836 0,8678X-14,5836

Roris
tyavi

IV 132,5 97,9 17,26 14,57 0,9998 0,844 -13,93 0,844X-13,93
I 30 22,002 7,071 5,4295 1,000086 0,7679 -1,035 0,7679X-1,035
II 30 21,485 7,071 5,25 1,00035 0,7427 -0,796 0,7427X-0,796
III 30 21,118 7,071 5,1875 1,000039 0,7336 -0,89 0,7636X-0,89

Sevro

IV 30 20,503 7,071 5,0554 1,000033 0,7149 -0,944 0,7149X-0,944
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cxrili 21

korelaciuri kavSiri standartul da Teoriul macveneblebs Soris

Akoeficientebityavis 
dasaxeleba

xarisxi
1x YY iy Y x y

korelaciis 
oeficienti

a b

misadagebis 
gantoleba

I 175 139,696 40,31 34,14 0,9999936 0,846 -8,354 0,846X-8,354
II 175 136,8 40,31 33,67 0,99997 0,835 -9,325 0,835X-9,325
III 175 134,5 40,31 33,01 1,00001547 0,8189 -8,8075 0,8189X-8,8075

saqonlis 
mTliani 
tyavi

IV 175 132,95 40,31 32,747 0,999994 0,812 -9,15 0,812X-9,15
I 150 118,4 18,708 15,718 1,0000054 0,84 -7,6 0,84X-7,6
II 150 115,9 18,708 15,47 0,9999994 0,826 -8 0,826X-8
III 150 113,98 18,708 15,169 1,000075 0,81 -7,52 0,81X-7,52

saqonlis 
naxevar tyavi

IV 150 112,5 18,708 15,05 1,000075 0,8045 -8,175 0,8045X-8,175
I 132,5 103,74 17,26 14,4 1,000082 0,834 -28,77 0,834X-28,77
II 132,5 101,48 17,26 17,26 1,000059 0,821 -31,02 0,821X-31,02
III 132,5 99,84 17,26 13,9 1,000026 0,805 -6,8225 0,805X-6,8225

Roris
tyavi

IV 132,5 98,51 17,26 13,79 0,999977 0,798 -6,0325 0,798X-6,0325
I 30 22,01 7,071 5,564 1,0002 0,787 -1,6 0,787X-1,6
II 30 21,595 7,071 5,54 1,00028 0,7837 -1,916 0,7837X-1,916
III 30 21,22 7,071 5,515 1,00026 0,78 -2,18 0,78X-2,18

Sevro

IV 30 20,59 7,071 5,48 1,00012 0,775 -2,66 0,775X-2,66

  



   cxrili 22

         eqsperimentaluri Sedegebi

(tyavis gamoyenebis neto farTobebi)
x
ar

is
x
i

t
ya
vi
s
 

f
ar

T
o
b
i,

d
m2

s
t
an
d
ar

t
u
l
i 

ne
t
o

f
ar

T
o
b
i,
 

d
m2

pr
aq
t
ik
u
l
i 

ne
t
o

f
ar

T
o
b
i,
 

d
m2

f
o
r
mu

l
iT

ne
t
o

f
ar

T
o
b
i,
 

d
m2

1 2 3 4 5
saqonlis mTliani tyavi

110 86 82 85
120 94 90 93
130 102 98 102
140 110 107 110
150 118 115 118
160 126 124 127
170 133 133 135
180 141 142 144
190 149 151 152
200 157 160 161
210 165 170 169
220 173 180 178
230 180 190 186

I

240 188 200 195
110 85 80 83
120 92 88 91
130 100 96 99
140 108 105 107
150 115 113 116
160 123 122 124
170 131 131 132
180 139 140 141
190 146 149 149
200 154 159 158
210 162 168 166
220 169 178 174
230 177 187 183

II

240 185 197 191
110 84 79 81
120 91 87 90
130 99 95 98
140 106 103 106
150 114 112 114

III

160 122 120 122
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cxrili 22is gagrZeleba

1 2 3 4 5
170 129 129 130
180 137 138 138
190 144 147 147
200 152 156 155
210 160 165 163
220 167 175 171
230 174 185 180
240 182 194 188
110 82 78 80
120 89 86 88
130 97 94 96
140 104 102 104
150 112 110 112
160 119 118 120
170 127 126 129
180 134 135 137
190 141 144 145
200 149 153 153
210 156 162 161
220 164 171 169
230 171 180 178

IV

240 179 190 186
saqonlis naxevar tyavi

105 82 80 81
110 86 84 85
115 90 88 89
120 94 92 93
125 97 97 97
130 101 101 102
135 105 106 106
140 109 111 110
145 113 115 114
150 117 120 118
155 121 125 122

I

160 125 130 127
105 80 78 79
110 84 82 83
115 87 86 87
120 91 90 91
125 95 94 95
130 99 99 99
135 103 103 103

II

140 106 108 107
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                 cxrili 22-is gagrZeleba

1 2 3 4 5
145 110 113 112
150 114 118 116
155 118 122 120
160 122 127 124
105 79 77 78
110 82 81 82
115 86 85 86
120 90 89 90
125 94 94 94
130 97 98 98
135 101 102 102
140 105 107 106
145 109 111 110
150 112 115 114
155 116 120 118

III

160 120 125 122
105 77 75 77
110 80 79 80
115 84 83 84
120 88 87 88
125 91 91 92
130 95 95 96
135 98 100 100
140 102 104 104
145 106 108 108
150 109 113 112
155 113 117 116

IV

160 117 122 120
Roris tyavi

120 92 89 93
125 96 939 97
130 100 98 102
135 104 1028 106
140 108 107 110
145 112 111 114
150 115 116 118
155 119 121 122
160 123 125 127
165 127 130 131
170 131 135 135
175 135 140 139

I

180 139 145 144
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                  cxrili 22-is gagrZeleba

1 2 3 4 5
120 91 80, 91
125 95 92 95
130 99 97 99
135 103 101 103
140 106 106 107
145 110 110 112
150 114 115 116
155 118 119 120
160 122 124 124
165 125 129 128
170 129 134 132
175 133 139 137

II

180 137 144 141
120 90 87 90
125 94 91 94
130 97 95 98
135 101 99 102
140 105 104 106
145 109 108 110
150 112 113 114
155 11 117 118
160 120 122 122
165 124 127 126
170 127 131 130
175 131 136 134

III

180 135 142 138
120 89 86 88
125 92 90 92
130 96 94 96
135 100 99 100
140 104 103 104
145 107 107 108
150 111 112 112
155 115 116 116
160 118 121 120
165 122 125 125
170 126 130 129
175 129 135 133

IV

180 133 140,04 137
Sevro

20 15 14 14
25 18 18 18
30 22 22 22
35 25 26 26

I

40 29 30 30
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                 cxrili 22-is gagrZeleba

1 2 3 4 5
20 14 14 14
25 18 18 18
30 21 21 21
35 25 25 25

II

40 28 29 29
20 14 14 13
25 17 17 17
30 21 21 21
35 24 25 25

III

40 28 28 29
20 14 13 13
25 17 17 17
30 20 20 20
35 24 24 24

IV

40 27 28 28
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            I x.                                    II x.

             III x.                                        IV x.

      formulis monacemebi.
      praqtikuli 
      standartuli 

nax. 8. neto da bruto farTobebs Soris damokidebuleba saqonlis 
tyavis yvela xarisxisaTvis

y
Y

y
Y

y
Y

y
Y

x
y

x
y

x
y

x
y
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            I x.                                    II x.

III x.                                        IV x.

nax. 9. neto da bruto farTobebs Soris damokidebuleba Roris 
tyavis yvela xarisxisaTvis

y y

x x



                                                                                                                                        137

           
               I x.                                    II x.

         
   III x.                                        IV x.

nax. 10. neto da bruto farTobebs Soris damokidebuleba saqonlis 
naxevar tyavis yvela xarisxisaTvis
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3.4 safexsacmle masalebis racionalur gamoyenebaze 

moqmedi faqtorebis kvleva

3.4.1. masalis racionalur gamoyenebaze moqmedi faqtorebi

masalis racinalur gamoyenebaze moqmedebs Semdegi 

faqtorebi: tyavis farTobi, gamosaWreli detalebis farTobi da 

maTi konfiguracia, detalebis Cawyobis koeficienti, defeqtebis 

sidide da raodenoba, muSis kvalifikacia da Wris meTodi. 

mniSvnelovania tyavis farTobis gavlena masalis racionalur 

gamoyenebaze. kerZod, tyavis farTobis gazrdiT izrdeba misi 

gamoyenebis koeficienti. didi farTobis mqone tyavis zedapirze 

ufro advilia xelsayreli Cawyobis variantebis SerCeva da 

detalebis sxvadasxva SeTavazebis sistemis gamoyeneba. mcire 

farTobis tyavebze winaswar Sedgenilma SeTavsebis sistemiT 

ganlagebam SeiZleba ar mogvces saTanado efeqti da masalis 

racionaluri xarjvisaTvis saWiro Seiqnas sxva meTodis 

gamoyeneba.

fexsacmlis sazedapired gamoyenebuli tyavebi SeiZleba 

icvlebodes 20dm2-dan 280dm2-mde. magram tyavis damuSavebisaTvis 

da Semdgomi gamoyenebisaTvis ufro mosaxerxebelia 140-150dm2-mde 

farTobis mqone tyavebi, didi farTobis mqone tyavnedleulis 

SemTxvevaSi awarmoeben mis danawevrebas, rac aadvilebs misi 

yvela nawilis xarisxianad damuSavebas, amasTan erTad 

danawevrebuli tyavebis miznobrivad gamoyeneba ufro 

moxerxebulia da racionaluria.

140dm2-is zeviT tyavis farTobze advilia garkveuli 

SeTavazebis sistemis gamoyeneba, sagrZnoblad mcirdeba kidisa da 

TargTaSoriso narCenebis sidide, rac gvaZlevs masalis 

ekonomiuri xarjvis saSualebas, magram praqtikuli 

gamoyenebisaTvis mouxerxebelia. didi farTobis mqone tyavebi 

uxeSia da sazedapired naklebad gamoiyeneba.
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detalebis gamokveTisas masalis racionalur gamoyenebaze 

gavlenas axdens gamosaWreli detalebis farTobi da maTi 

konfiguracia. rTuli konfiguraciis mqone detalebis 

SemTxvevaSi detalebis konturebis SeuTavseblobis gamo izrdeba 

narCenebis sidide, gansakuTrebiT im SemTxvevaSi, roca erTi 

saxis an nomris detalis gamokveTidan gadavdivarT meore saxis 

an nomris detalis gamokveTaze. aseTi gadasvla aucilebelia 

kompleqtSi Semavali detalebis gamokveTisas.

didi farTobisa da maRali xarisxis tyavebidan erTi da 

igive nomris da erTi da igive saxis 4-5 detalis gamokveTisas 

[16], [17] gadavdivarT kompleqtSi Semavali sxva detalebis 

gamokveTaze, radgan kompleqtSi Semaval detalebs unda hqondes 

erTnairi Tvisebebi, amitom kompleqtis detalebi unda 

gamoikveTos erTgvarovani Tvisebebis mqone adgilebidan, amitom 

detalebis sistemuri ganlagebis xarisxi SezRudulia.

Cawyobis koeficienti asaxavs masalis racionalur 

gamoyenebas, roca masalis mTel farTobze detalebi 

ganlagebulia SeTavsebis garkveuli sistemiT. Tanmimdevrul 

paralelogramis sistemiT detalebis ganlageba yovelTvis 

momgebiania, radgan mxolod am SemTxvevaSi gvaqvs yvelze mcire

narCenebi. praqtikam daadastura, rom masalaze detalebis 

ganlageba winaswar SemuSavebuli detalebis SeTavsebis 

optimaluri varianti yvelasaTvis araa momgebiani, radgan bevr 

SemTxvevaSi optimaluri SeTavsebis gamoyeneba sxva saxis 

narCenebis zrdas iwvevs (TargTaSoriso damatebiTi da kidis 

narCenebi), amitom praqtikaSi iyeneben SeTavsebis im variants, 

romelic konkretuli SemTxvevisaTvis ufro gamosadegia. amave 

dros, SeTavsebis romelime sistemiT detalebis ganlageba 

masalis mTel farTobze TiTqmis SeuZlebelia. aseTi 

SesaZlebloba iqmneba mxolod im SemTxvevaSi, Tu masala 

erTgvarovani Tvisebebisaa da misgan gamoikveTeba mxolod 

erTsaxela da erTi nomris detalebi. sxva SemTxvevaSi adgili 

eqneba rogorc TargTaSoriso damatebebs, aseve kidis narCenebs. 
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kidis narCenebis ar arseboba mxolod im SemTxvevaSi SeiZleba, 

Tu masala da detalis zomebi erTmaneTis jeradia da Tu masala 

da detalis konturebis erTmaneTs emTxveva.

tyavidan detalebis gamokveTisas aucilebelia daculi iqnas 

detalebisadmi wayenebuli moTxovnileba. detalebi unda 

ganlagdnen masalis Sesabamis topografiul nawilebSi 

garkveuli orientaciiT, masalis Wimvadobis da sxva Tvisebebis 

gaTvaliswinebiT. detalebis sistemuri ganlageba SezRudulia, 

radgan igi moiTxovs masalis TvisebaTa garkveul 

erTgvarovnebas. sazedapire tyavebSi yajris nawili SedarebiT 

erTgvarovania. amitom am nawilSi SesaZlebelia detalebis 

SeTavseba movaxdinoT CvenTvis misaRebi sistemebis gamoyenebiT. 

vinaidan aucilebelia detalebi gamoikveTos kompleqtSi, amitom 

es iwvevs damatebiT TargTaSoriso narCenebs. es narCenebi 

warmoiSoba ara marto kompleqtis erTi detalidan meore 

detalis gamoWraze gadasvlis gamo, aramed sxva nomris 

detalebis gamokveTaze gadasvlisas. narCenebis warmoSobas 

masalaze arsebuli defeqtebic ganapirobebs. magram garkveuli 

sistemiT detalebis gamokveTis SesaZlebloba miT ufro didia, 

rac ufro didia masalis farTobi. 

masalebidan detalebis gamokvTisas narCenebi miT ufro 

didia, ramdenadac ufro rTulia rogorc masalis aseve detalis 

konfiguracia. detalebis konturebis SeuTavseblobis aseve 

masalis da detalebis ara jeradobis gamo warmoSobili 

narCenebi izrdeba, erTi saxis an nomris detalis gamokveTidan 

meore saxis an nomris detalis gamokveTaze gadasvlis gamo. 

aseTi gadasvla ki aucilebelia vinaidan detalebis gamokveTas 

vawarmoebT kompleqtSi. naSromSi [16] da [17] naCvenebia rom 

tyavebidan detalebis gamokveTisas zedized (erTmaneTze 

miyolebiT) erTi da igive nomrisa da saxis detalebis gamokveTa 

warmoebs didi farTobisa da maRali xarisxis tyavebidan 

maqsimum 4-5-jer da Semdeg gadavdivarT kompleqtis sxva detalis 

gamokveTaze, vinaidan kompleqtis detalebi unda gamoikveTos 
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tyavis momijne adgilebidan, raTa adgili ar qondes gamokveTili 

detalebis elfwrisa da fiziko-meqanikur TvisebaTa 

araerTgvarovnebas. amitom detalebis sistemuri ganlagebis 

xarisxi SezRudulia.

masalis xarisxianobas gansazRvravs mis zedapirze arsebuli 

defeqtebis raodenoba. defeqtebis saxisa da raodenobis mixedviT 

warmoebs masalis daxarisxeba daniSnulebisa da xarisxis mixed-

viT. daxarisxebisas iTvaliswineba gamosakveTi detalebisadmi 

wayenebuli moTxovnebi: detalebi (zedapirisaTvis, sarCuli-

saTvis, detalebis adgilmdebareoba fexsacmelSi, detalebis 

muSaobis pirobebi damzadebisa da eqspluataciis periodSi da 

a.S. defeqtebi SeiZleba iyos sxvadasxva konfiguraciisa da 

zomebis (farTobis saxiT, xazebis saxiT, wertilebis saxiT).

imisda mixedviT Tu ra xarisxobrivi moTxovnebia wayenebuli 

detalisadmi, defeqtebi SeiZleba dayofili iqnas Semdegnairad:

1) defeqtebi romelic ar daiSveba arc erT detalSi.

2) defeqtebi romelic SeiZleba daSvebuli iqnas ara 

sapasuxismgeblo da zog naklebadsapasuxismgeblo detalSi.

3) defeqtebi romlebic amcireben masalis fiziko-meqanikur 

Tvisebebs.

4) defeqtebi romlebic auareseben garegnul Sesaxedaobas.

masalis saxisa da gamosaWreli detalebis mixedviT 

farTobis gamoyenebis procentze defeqtebis gavlena sxvadasxvaa. 

amitom defeqtebis gavlenis Seswavlis sakiTxi garkveul 

sirTuleebTan aris dakavSirebuli. pirvel rigSi unda 

gaviTvaliswinoT, rom defeqtad unda CaiTvalos yvela is 

defeqti romelic dauSvebelia rogorc sapasuxismgeblo aseve 

naklebad sapasuxismgeblo detalebSi. masalis xarisxi 

defeqtebis raodenobasTan ukuproporciul SesabamisobaSia. 

masalaTa erTi da igive procentiT dazianebis SemTxvevaSi 

danakargebi miT ufro meti iqneba rac ufro meti iqneba 

defeqtebis raodenoba.
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masalis gamoyenebaze did gavlenas axdens muSis 

kvalifikacia, sxvadasxva gamomWreli erTidaigive xarisxis da 

farTis tyavis gamoyenebisas erTidaigive kompleqtze sxvadasxva 

Sedegs iRebs da zogjer sxvaoba masalis gamoyenebis procentSi 

1-3%-s Seadgens.

muSis kvalifikaciis gavlena masalis gamoyenebaze 

gaSuqebulia naSromebSi [19, 20, 21, 22, 23, 24]. gaanalizebulia 

mowinave muSebis miRwevebi, mocemulia rekomendaciebi masalis 

saerTo miznobriv gamoyenebaze, aseve Sromis nayofierebaze, 

muSis kvalifikaciis gavlenis gansazRvris ZiriTad 

kriteriumebze.

muSis kvalifikacia Sefasebulia Semdegnairad [25]:

detalebis gamokveTisas Targebis ganlagebas muSa ver awarmoebs 

sistemuri aWris idealuri dacviT. faqtiurad adgili aqvs 

garkveul gadaxras. idealur da gadaxriT ganlagebul 

detalebis pirobiT RerZebs Soris warmoSobili kuTxe naSromSi 

miRebulia muSis kvalifikaciis xarisxis Sesafaseblad.

muSis kvalifikaciis zegavlenis sakiTxi rTulia da 

specialuri kvlevis sagania.

naSromebSi [20, 21, 22, 26, 27] mocemulia safexsacmle 

masalaTa gamoyenebis analizi, rogorc saerTo, aseve miznobrivi 

gamoyenebis TvalsazrisiT. dadgenilia, rom masalaTa naxevrad 

gamWoli, arCeviTi aWrebi ar iZleva karg Sedegs. maslaTa 

rogorc fizikur, asdeve fasobriv gamoyenebis ukeTes Sedegs 

iZleva gamWoli aWra, roca erTi muSis mier tyavidan mTlianad 

gamoikveTeba yvela saWiro detali, xolo gaWris Sedegebis 

Sesafaseblad gamoiyeneba is kriteriumi, romelic ufro 

Seesabameba warmoebis ekonomikur moTxovnebs. mag. zog 

SemTxvevaSi kriteriumad SeiZleba iyos masalis farTobis 

saerTo gamoyenebis maqsimilizacia, meore SemTxvevaSi masalis 

topografiuli nawilebis maqsimaluri miznobrivi gamoyeneba da 

maRali fasobrivi koeficinetis detalebis gamokveTa. masalebis 

gaWrisas aucilebelia daculi iqnas gamosaWrili detalebis 
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kompleqti. iSviaT SemTxvevaSi arakompleqtSi SeiZleba 

gamoikveTos mxolod is detalebi, romelTa dakompleqteba sxva 

tyavidan aWrili detalebiT ar gamoiwvevs sxvadasxvaobas 

elferSi, faqturaSi, sisqeSi, WimvadobaSi da a.S.

kombinirebuli aWra ukeTes Sedegs iZleva, radgan 

SesaZlebeli xdeba erTdroulad rogorc didi aseve patara 

zomis detalebis gamokveTa. kombinirebuli aWrisas daculi unda 

iyos gamosaWreli sapasuxismgeblo da naklebadsapasuxismgeblo 

detalebis farTobebis Tanafardoba da igi Seesabamebodes 

masalaSi sapasuxismgeblo detalebisaTvis gaTvaliswinebuli 

adgilebis farTobis Tanafardobas mTel farTobTan.

3.4.2. masalaze Targebis ganlagenis optimaluri 

variantis SerCeva

tyavis racionaluri gamoyeneba gulisxmobs sasargeblo 

farTobis ekonomiur xarjvas, masalis zedapirze gamosaWreli 

detalebis optimaluri ganlagebis SesaZleblobas, ise rom 

SenarCunebuli iqnas gamosaWreli detalebis maRali xarisxi.

tyavze detalebis ganlagebisas aucilebelia davicvaT 

gamosaWreli detalebisadmi wayenebuli moTxovnebi. gaTvaliswi-

nebuli unda iqnas tyavis topografiuli nawilebis fiziko-

meqanikuri Tvisebebis sxvadasxvaoba. tyavidan fexsacmlis 

sazedapire detalebis gamoWrisas wyvilSi Semavali detalebi 

unda iyos erTnairi saxis da sisqis, unda qondes erTnairi 

elferi. fexsacmlis namzadis detalebis gamoWrisas unda 

gaviTvaliswinoT tyavis Wimvadi ubnebi, tyavis zedapirze 

arsebuli defeqtebi, zedapiris sxvadasxva elferovneba. yvela 

maCveneblis gaTvaliswineba aucilebelia raTa minimumamde 

daviyvanoT danakargebi. tyavis racionaluri gamoyenebisaTvis 

zog SemTxvevaSi defeqti SeiZleba movaxvedroT detalis im 

nawilSi, romelic gavlenas ar moaxdens fexsacmlis xarisxze.
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fexsacmlis sapasuxismgeblo detalebis sakavSi, cxviri, 

ukana gare Tasma da sxva, waeyeneba maRali moTxovnebi, amitom 

maTi ganlageba unda moxdes yajris an gavis nawilSi. tyavis 

racionaluri gamoyenebisaTvis saWiroa detalebis kombinireba, 

raTa didi zomis (nomris) detalebTan erTad gamoiWras patara 

zomis detalebi da amasTan gamoWrili sapasuxismgeblo 

detalebis farTobis xvedriTi wili tyavSi daemTxves yajris 

xvedriT wils, kombinirebulad gamosaWreli modelebis SerCevas 

vawarmoebT sapasuxismgeblo detalebis xvedriTi wilis, 

kompleqtis detalebis raodenobisa da zomebis mixedviT. 

calkeuli tyavis gaWris win saWiroa miaxloebiT ganisazRvros, 

Tu ramdeni wyvili kompleqtis gamoWraa SesaZlebeli aRebuli 

tyavidan. raTa wyvilSi Semavali yvela detali iyos erTnairi 

feris, elferisa da xarisxis.

zogierTi saxis tyavebSi (mag. Txis) qedis xazi mkveTrad 

gamosaxulia da aqvs naklebi simkvrive da eqspluataciis dabali 

maCvenebeli, aqedan ar SeiZleba gamoiWras is detali, romelic 

formirebisas ganicdis did daZabulobas (mag. cxviri) aseT 

SemTxvevaSi gverdi unda avuaroT qedis xazs, rom masze 

detalebi ar ganlagdes.

patara farTobis an sxvadasxva elferis, araTanabari sisqisa 

da mereis tyavis gaWrisas aucilebelia, rom wyvilSi Semavali 

detalebi gamoiWras simetriul da momijnave ubnebidan, raTa 

Tavidan aviciloT detalebis Tvisebebis sxvadasxvaoba.

erTi detalis gamoWridan meore detalis gamoWraze 

sistemuri gadasvla amcirebs Sromisnayofierebas, magram es 

dasaSvebia masalis ekonomiurad gamoyenebisa da produqciis 

xarisxis gaumjobesebis Tvalsazrisidan gamomdinare. roca 

sakavSi da koWmfari gancalkevebuli araa, aseT SemTxvevaSi 

tyavis centraluri nawilidan kalTaSi an sakisurSi gadasvlis 

adgilas detali ise unda ganlagdes, rom sakavSis nawili 

moxvdes yajris nawilSi, ukana (frTebi-koWmfari) ki _ kalTis an 

sakisuris nawilSi, amasTanave detalis grZivi mimarTuleba 
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daemTxves tyavis kidurebis araWimvad mimarTulebas. 

gansakuTrebuli yuradReba unda mieqces kidurebis Wimvadobis 

mimarTulebas. kidurebidan (kalTa, sakisuri) gamoiWreba 

ZiriTadad naklebad sapasuxismgeblo detalebi: koWmfari, ukniTa, 

Ceqmis yeli da sxva. sasurvelia tyavis kidisaken ganlagdes 

detalis gadasaWimi nawiburi. detalis iseTi nawili, romelic 

fexsacmelSi ufro sapasuxismgebloa, unda iyos mimarTuli 

tyavis centraluri nawilisaken (mag. koWmfaris wina nawili 

xarisxiT axlos unda iyos sakavSTan, amitom mas aTavseben tyavis 

centraluri nawilis mimarTulebiT). [12]. [13].

a.

b. g.

d.

e. v.

z.

nax. 11. tyavis zedapirze 
detalebis ganlagebis sqemebi

a. Sevro, b. Roris tyavi,
g. mozardis tyavi, d. naxevar 

tyavi detalebis grZivi 
mimarTulebiT ganlagebiT,

e.v. naxevartyavebi detalebis 
kuTxuri mimarTulebiT 
ganlagebiT. z. iufta.
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3.4.3. defeqtebis raodenobis gavlena masalis gamoyenebis 

procentze

fexsacmlis sazedapire masalebs, gansakuTrebiT ki, bunebriv 

tyavebs, gaaCnia sxvadasxva defeqtebi, romlebic xels uSlis 

masalis racionalur gamoyenebas. im SemTxvevaSic ki Tu masalis 

defeqtian adgils movaxvedrebT detalis iseT nawilSi, rom 

gavlena ar moaxdinos mis xarisxze, TiTqmis yovelTvis 

iZulebuli viqnebiT gadavuxvioT gamoWris arCeul sistemas, rac 

mogvcems damatebiT danakaregbs.

masalis xarjvis normis dasadgenad aucilebelia vicodeT, 

Tu ra gavlenas axdens defeqtebi masalis gamoyenebaze. m. 

SusteroviCma mogvca saboloo saxe, Tu ramdenad axdens gavlenas 

masalis gamoyenebaze masze arsebuli defeqtebi da maTi

ganfantva.

masalaze (tyavze) defeqti SeiZleba iyos xazobrivi da 

farTobis mqone. masalis gamoyenebaze xazobrivi defeqtis 

nax. 12. fexsacmlis 
sazedapire detalebis 

SeTavsebis sqemebi
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gavlenis dasadgenad saWiroa isini gadaviyvanoT farTobSi. 

gadayvana xdeba defeqtis sigZis  gamravlebiT koeficientebze, 

romelic sapire tyavisaTvis udris 3,4; saZire tyavebisaTvis ki _ 

2,6.

defeqtebi, romlebic ganlagebulia erTimeoresTan 7 sm-iT 

iTvleba Sejgufebulad da ganixileba rogorc erTi didi manki, 

romelsac ara aqvs am mankebze Semoxazuli umciresi 

marTkuTxedis farTobi.

dadgenilia, rom danakargebi masalis uxarisxobis gamo ( xO ) 

pirdapirproporciulia yvela defeqtis farTobis jamis ( q ) 

namravlisa kvadratul fesvze mankebis raodenobidan ( n ) da 

ukuproporciulia farTobis faqtoris (W ) e.i.

              vvx E
A

anq

W

nq
EO 





  [%].                   (29)

dadgenilia vE -is mniSvneloba, igi sxvadasxva saxis tyavi-

saTvis sxvadasxvaa. sadac vE monacemebi mocemulia cxrilSi 23.

cxrili 23.

vE  koeficientis mniSvneloba sxvadasxva tyavisaTvis

tyavis saxe
vE -is mniSvneloba

tyavi, romelic iWreba fexsacmlis sazedapired
tyavi, romelic iWreba fexsacmlis saZired:
salanCe da saRabaSe yajari
magari tyavis sakisuri
magari tyavis kalTebi

45

25
35
45

standartis mixedviT tyavze arsebuli defeqtebis Sefaseba 

xdeba balebiT, balebis saerTo raodenobis mixedviT ki  

ganisazRvreba tyavis xarisxi. Tu xO -s gamosaxulebas standartis 

mixedviT defeqtebis balebiT Sefasebaze gadaviyvanT, maSin igi 

miiRebs Semdeg saxes:

                       baEO 4x  [%].                         (30)

sadac: b - aris balebiT Sefasebuli defeqtebis saerTo 
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            raodenoba.

       a - kompleqtis erTo detalis saSualoSewonili farTobi.

qsovilisaTvis am formulas Semdegi saxe aqvs [13].

                  abEO 4x  [%].                             (31)

am fromulaSi ar Sedis A (maslis farTobi), radgan defeqtis 

balebiT Sefasebisas standartSi gaTvaliswinebulia masalis 

farTobic.

4E -is mniSvnelobebi dadgenilia da (26) formula miiRebs 

saxes:

sazedapire detalebad gamosaWreli tyavisaTvis:

                   baO 
10

1
x   [%],                           (32)

saZire yajrisaTvis: 

                    baO 
40

1
x   [%];                          (33)

saZire qedis tyavebisaTvis:

                   baO 
16

1
x   [%],                           (34)

saZire kalTebisaTvis

                   baO 
7

1
x   [%],                            (35)

sazedapire detalebad gamosaWreli qsovilebisaTvis 

                   abO 
9

1
x   [%],                          (36)

defeqtiani masalis gamoWrisas aucilebelia ZiriTad 

detalebTan erTad gamoiWras patara, arasapasuxismgeblo 

detalebi. [13].

masalis gamoyenebis xarisxi imdenad mcirea ramdenadac metia 

masalis defeqtebiT dazianebis procenti. danakargebis sidides 

aZlierebs defeqtebis raodenoba masalaze. masalaTa erTi da 

igive procentiT dazianebis SemTxvevaSi danakargebi miT ufro 

meti iqneba, rac ufro meti iqneba defeqtebis raodenoba. 
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tyavebidan detalebis gamokveTisas, rogorc zemoT iyo 

aRniSnuli, m. SusteroviCis mier dadgenilia defeqtebis gavlenis 

xasiaTi da sidide romelic gamoisaxeba [28].

fexsacmlis sazedapire da sasarCule tyavebisaTvis:

                         
W

nQ45
                            (37)

fexsacmlis saZire tyavebidan yajrisaTvis:

                         
W

nQ25
                            (38)

sakisurisaTvis:

                         
W

nQ35
                            (39)

viwro kalTebisaTvis:

                        
W

nQ45
                             (40)

sadac: Q -tyavze defeqtebis farTobia.

        n -tyavze defeqtebis raodenobaa.

        W -farTobis faqtoria da 
a

A
W  .

am formulebSi naTlad Cans rom rac ufro didia masalis 

farTobi miT ufro naklebia defeqtebis gavlena danakargebis 

sidideze. e.i. danakargebis sidide principSi gamosaxulia 

rogorc dazianebis procenti: 
A

Q
. amave dros dazianebis 

procentis gavlena izrdeba gamoWreli detalebis zrdasTan 

erTad. es gamowveulia imiT, rom didi farTobis detalebi ufro 

did narCenebs iwvevs detalebis konturTan, vidre patara 

farTobis detalebi, romelTa ganlageba ufro advilia 

defeqtebs Soris. masalaze rac ufro meti defeqtia dazianebis 

erTi da igive procentis SemTxvevaSic ki ufro izrdeba 

danakargebi. am danakargebis zrdas ar aqvs 

pirdapirproporciuli xasiaTi, rac damtkicebulia m. l. 
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SusteroviCis mier da defeqtebis raodenobis gavlena 

gamosaxulia n -iT.

m. l. SusteroviCis mier miRebul formulaSi tyavze 

defeqtebis raodenoba aRebulia tyavis farTobis 

gaTvaliswinebis gareSe, sinamdvileSi ki rac ufro didia 

masalis farTobi miT ufro metia SesaZlebloba detalebis 

ganlagebis varirebisa da mcirdeba defeqtebis raodenobis 

gavlena masalaTa farTobis gamoyenebis xarisxze. amitom 

faqtori `defeqtebis raodenoba~ iseve rogorc defeqtebis 

farTobi unda iqnes aRebuli masalis farTobis gaTvaliswinebiT 

Semdegi saxiT: 
A

n
, e.i. erTeul farTobze mosuli defeqtebis 

raodenobis saxiT. rac ufro didi iqneba es maCvenebeli miT 

ufro didi iqneba misi gavlena danakargebis sidideze. xarisxis 

gavlenis sakiTxze ukanaskneli drois namuSevrebSi [16] ufro 

dazustebulia defeqtebis gavlenis amsaxveli faqtorebi. 

naSromSi [16] aRebulia Semdegi faqtorebi: tyavis dazianebis 

procenti da erTeul farTobze mosuli defeqtebis raodenoba. 

es defeqtebi aRebulia rogorc cal-calke momqmedi faqtorebi 

da amave dros miCneulia, rom isini amcireben gamoyenebis 

procents sworxazovnad.

Cvens mier Catarebuli iqna eqsperimenti defeqtebis 

raodenobis gavlenis xasiaTis gamosavlenad. eqsperimentSi yvela 

sxva faqtori iyo mudmivi da icvleboda mxolod defeqtebis 

raodenoba.

tyavis konfiguraciis mqone konturSi Caxazuli iqna ori 

sxvadasxva modelis kompleqti detalebis ganlagebis 

aucilebeli orientaciiT da calkeul SemTxvevaSi dadgenili 

iqna udefeqto masalis farTobis gamoyenebis procenti (P).

Semdeg TiToeuli modelis kompleqti Caxazuli iqna tyavis 

konfiguraciis konturSi, romelzedac datanili iyo defeqtebi. 

defeqtebis sidide ganisazRvra dazianebis (2-3)%-iT. defeqtebis 
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saerTo farTobi gaangariSebuli iqna tyavis farTobis 

Sesabamisad.

tyavis farTobi Seadgenda 80 dm2, maSasadame 2%-iani 

dazianebis SemTxvevaSi defeqtebis saerTo farTobi iyo 1,6dm2, 

xolo 3%-iT dazianebisas 2,4 dm2. qaRaldidan gamoWrili 

defeqtebis farTobi ori variantiT daWrili iqna nawilebad, 

nawilebis raodenoba 1-dan 8-mde SemTxveviTi moxvedriT ibneoda 

tyavis konfiguraciis qaRaldze da Semdeg warmoebda detalebis 

Caxazva. amrigad TiToeuli modelisaTvis defeqtebis calkeul 

raodenobisaTvis keTdeboda 2-2 Caxazva. jamdeboda ganlagebuli 

detalebis farTobi da dgindeboda masalis farTobis 

gamoyenebis procenti. am 4 Sedegidan gamoiyeneboda saSualo ( ip ). 

Semdeg dgindeboda sxvaoba udefeqto masalis gamoyenebis 

procentsa da defeqtebis calkeuli raodenobiT dazianebul 

`tyavis~ gamoyenebis procents Soris.

`tyavis~ 2 da 3%-iani dazianebis SemTxvevaSi sxvaobam 

dauzianebel da dazianebul tyavis gamoyenebis procentebs Soris 

Seadgina 2,7.
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4. დასკვნა

1. Seswavlili iqna safexsacmle warmoebaSi gamoyenebuli 

masalebis fiziko-meqanikuri da higienuri maCveneblebi da 

SedarebiTi analizis safuZvelze moxda maTi dajgufeba.

2. arsebuli monacemebis mixedviT safexsacmle masalebis 

racionaluri gamoyenebisaTvis dadgenil iqna calkeul saxeobis 

masalaTa gamoyenebis koeficientze momqmedi faqtorebi, ramac 

saSualeba mogvca faqtorebis sididisa da xasiaTis mixedviT 

mogvexdina detalebis gamokveTis sistemaTa garkveuli 

klasifikacia.

3. pirvelad gamaxvilda yuradReba bunebrivi tyavis 

topografiuli ubnebis Tvisebebis Seswavlaze da dadgenili iqna, 

rom tyavis racionaluri gamoyenebisaTvis mizanSewonilia 

erTdroulad gamoiWras gansxvavebuli asakobrivi jgufis 

kompleqtis didi da mcire zomis detalebi.

4. eqsperimentis Sedegad miRebuli praqtikuli maCveneblebis 

monacemebis analiziT dadgenil iqna, rom dRemde arsebuli 

masalis gamoyenebis procentis saangariSo formula ver asaxavs 

realur mdgomareobas da praqtikulTan miaxloebisaTvis 

moiTxovs koreqtirebas.

5. mravalricxovani cdebiT dadgenilia, rom kombinirebuli 

gamoWrisaTvis aucilebelia iseTi modelebis detalTa 

kompleqtis SerCeva, sadac erT-erT models eqneba didi zomis, 

mxolod meores mcire zomis detalebi, raTa racionalurad 

movaxdinoT tyavis gamoyeneba.

6. Catarebuli kvlevebiT dadgenilia, rom masalis gamoyenebis 

procentis saangariSo formulis dasazusteblad aucilebelia 

detalebis farTebisa da perimetrebis, erTeul farTze mosuli 

defeqtebis da sapasuxismgeblo detalebisaTvis Cawyobis 

koeficientis mxedvelobaSi miReba.

7. eqsperimentuli da SemuSavebuli saangariSo formuliT 

miRebuli Sedegebis analizis Sedegad dadginda, rom maT Soris 



                                                                                                                                        153

arsebobs maRali korelaciuri kavSiri, rac saSualebas iZleva 

praqtikuli gamoyenebis mizniT visargebloT eqsperimentis 

Sedegebis amsaxveli misadagebis gantolebiT. radgan maT Soris 

cdomileba ar aRemateba 1%-s.

8. kvlevis Sedegad dadgenil iqna, rom mcire farTis 

(20dm2÷140dm2) masalebisaTvis misaRebia rogorc standartuli ise 

formuliT miRebuli maCveneblebis gamoyeneba. xolo  didi 

farTis (150dm2÷240dm2) mqone tyavis gamoyenebisas mizanSewonilia 

mewarmem isargeblos eqsperimentuli Sedegebis axali cxriliT, 

rac saSualebas miscems moaxdinos masalis ekonomikuri xarjva. 

9. safexsacmle masalebis racionalur gamoyenebaze momqmedi 

faqtorebis kvleviT dadgenilia masalaze Targebis SeTavsebis 

optimaluri variantebi defeqtebis raodenobis mxedvelobaSi 

miRebiT, rac uzrunvelyofs warmoebaSi eqsperimentuli axali 

cxrilis gamoyenebas.

10. miRebul Sedegebs mieca rekomendacia arsebul fexsacmlis 

damamzadebel sawarmoebSi praqtikulad gamoyenebis mizniT.
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korelaciis koeficientis angariSi saqonlis tyavis 
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