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Sesavali 
 

bolo periodSi saqarTveloSi Catarebuli 
reformebis Sedegad qveyanaSi Camoyalibda 
mcirekonturiani sawarmoebi da meurneobebi, romlebic 
damyarebulia kerZo sakuTrebaze. maT Soris yvelaze 
ufro gavrcelebulia glexuri da fermeruli 
meurneobebi, romlebic aqtiur rols asruleben 
saqarTvelos  agraruli seqtoris mier sasursaTo 
problemebis gadawyvetaSi. 

dReisaTvis fermeruli da glexuri meurneobebis 
mier sasoflo-sameurneo produqciis warmoebis gazrda 
erT-erT mniSvnelovan problemas warmoadgens da misi 
gadawyvetis gza materialur-teqnikuri bazis Seqmnis, 
gafarToebis da teqnikuri aRWurvilobis 
uzrunvelyofaze gadis. 

unda aRiniSnos, rom teqnikis ukmarisobis gamo 
sasoflo-sameurneo produqciis teqnologiuri procesi 
gansakuTrebiT memcenareobaSi zogjer uxeSi darRveviT 
xdeba, rac saboloo angariSiT iwvevs miwaTmoqmedebis 
sistemis moSlas, niadagis nayofierebis gauaresebas da 
mosavlianobis Semcirebas. amasTanave oficialuri 
monacemebiT [1] saqarTvelos agrosamrewvelo seqtoris 
manqanaTa parki 1990 welTan SedarebiT traqtorebis, 
kombainebisa da martivi sasoflo-sameurneo manqanebis 
mxriv Semcirda 80%-iT, xolo maTi 70%-ze meti 
amortizirebulia da gamoyenebisaTvis uvargisia. 
Sedegad, aucilebeli gaxda saremonto samuSaoTa 
Catareba, romlis moculoba TiTqmis 2-jer gaizarda. 

sasoflo-sameurneo teqnikis remonti xSirad 
teqnikurad gaumarTav sawarmoebSi mimdinareobs, sadac 
Sesabamisi Tanamedrove mowyobilobebi ar gaaCniaT da 
amitom remontis xarisxi dabalia, xolo misi 
TviTRirebuleba ki maRali. 

saqmes arTulebs aseve is garemoebac, rom 
teqnikuri servisis sawarmoTa sferodan wavida 60%-ze 
meti maRali kvalifikaciis mqone specialisti, 
romlebic aqtiurad CaerTnen biznesis sxvadasxva 



7 

 

sferoSi, sadac gacilebiT maRali anazRaureba aqvT. 
amis gamo sasoflo-sameurneo teqnika cudad muSaobs da 
misi mzadyofnis koeficienti ar aRemateba 45%-s [2]. 
yovelive zemoTaRniSnuli faqtorebi ki iwvevs 
sasoflo-sameurneo operaciebis Catarebis vadebis 
moSlas da mosavlianobis Semcirebas. amitom soflis 
mosaxleobis da fermerebis sazrunavia rogorme 
droulad daamuSaon niadagi, aiRon mosavali da 
ekonomiurad gamoiyenon sawvavi da sapoxi masala. 

bolo periodSi saqarTveloSi intensiurad 
Semodis maRali donis sazRvargareTuli warmoebis 
sasoflo-sameurneo teqnika, rac grantis, kreditis an 
lizingis saxiT xorcieldeba. 

aRniSnuli teqnika yofil sabWoTa kavSirSi 
warmoebul analogebTan SedarebiT xasiaTdeba iseTi 
upiratesobebiT, rogoricaa maRali mwarmoebluroba, 
kargi pirobebi memanqanis muSaobisaTvis, komforti, 
konstruqciis teqnikuri srulyofa da ZiriTadi 
kinematikuri wyvilebis mcire cveTa eqspluataciis 
dros, rac mniSvnelovnad amcirebs mocdenebs teqnikur 
momsaxurebasa da remontze [3]. magram unda aRiniSnos, 
rom sazRvargareTuli sasoflo-sameurneo teqnikis 
Semotana CvenTan xdeba yovelgvari dasabuTebis gareSe 
qaosurad an misi dabali Rirebulebis gamo. 

saWiroa ekonomikurad iqnes dasabuTebuli 
Sesasyidi manqanis saxeoba misi gamoyenebis pirobebis, 
sawvavis xarjis, mosavlianobis gazrdis, teqnikur 
momsaxurebasa da remontze danaxarjebis da sxva 
pirobebis gaTvaliswinebiT. imisaTvis, rom moxdes 
sazRvargareTuli sasoflo-sameurneo teqnikis 
obieqturi, kompleqsuri Semowmeba saWiroa dadgenili 
iqnes misi saeqspluatacio saimedoobis maCveneblebi 
saqarTvelos Tavisebur niadagobriv, klimatur da 
dinamikur pirobebSi muSaobisas, saqme imaSia, rom 
sasoflo-sameurneo teqnika, romelic ganviTarebul 
kapitalistur qveynebSi muSaobisas xasiaTdeba 
saimedoobis maRali maCveneblebiT, ver egueba Cveni 
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qveynis Tavisebur pirobebs da zogjer mniSvnelovnad 
dabali gamosadegobis vadiT xasiaTdeba. 

amitom migvaCnia, rom sazRvargareTidan 
Semotanili sasoflo-sameurneo teqnikis saqspluatacio 
saimedoobis maCveneblebis dadgena metad mniSvnelovani 
mecnieruli problemaa, romelic saSualebas miscems 
soflis saqonelmwarmoeblebs SeirCion iseTi manqanebi, 
romlebic maTi konkretuli meurneobebisaTvis yvelaze 
efeqturi iqneba. 

meore metad aqtualur problemas warmoadgens 
Tanamedrove doneze manqanebis teqnikuri servisis 
organizacia mecnierebisa da teqnikis msoflio 
miRwevebis gaTvaliswinebiT. 

saWiroa saqarTveloSi Seiqmnas manqanebis 
momsaxurebis iseTi infrastruqtura, romelic 
uzrunvelyofs teqnikuri servisis yvela funqciis 
Sesrulebas, _gaiTvaliswinebs sawarmoo-teqnikur 
momsaxurebas memcenareobaSi, mecxoveleobaSi da 
gadamamuSavebel mrewvelobaSi, marketings, teqnikur 
eqspluatacias, remonts, menejments, xarisxis marTvas, 
gadazidvebis organizacias, kadrebis momzadeba-
gadamzadebas, teqnikur zedamxedvelobas da sxv. 

zemoTaRniSnulidan gamomdinare, 
sazRvargareTuli sasoflo-sameurneo teqnikis 
saeqspluatacio saimedoobis raodenobrivi 
maCveneblebis gansazRvra da misi servisis racionaluri 
formebis damuSaveba metad mniSvnelovan samecniero da 
praqtikul problemas warmoadgens. 
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Tavi I. problemis mdgomareoba da 

kvlevis amocanebi 

 

1.1. sasoflo-sameurneo teqnikis saimedoobis gazrdis 
mniSvneloba misi efeqturi gamoyenebisaTvis 

 
bolo periodSi saqarTveloSi intensiurad 

Semodis sazRvargareTuli sasoflo-sameurneo teqnika, 
rasac xels uwyobs is garemoeba, rom moxda ekonomikuri 
sazRvrebis likvidacia Cvens qveyanasa da dasavleTs 
Soris, aseve saqarTvelo gaxda evrosabWosa da 
msoflio savaWro organizaciis wevri. 

aRniSnulma faqtorebma saqarTvelos fermerebsa 
da sxva kerZo mewarmeebs SesaZlebloba misca SeiZinon 
nebismieri sasoflo-sameurneo teqnika msoflio 
bazarze. magram am SesaZleblobis gamoyeneba yovelTvis 
gonivrulad ar xdeba da xSiria SemTxveva, rodesac 
teqnikis SeZena warmoebs yovelgvari mecnieruli 
dasabuTebis gareSe, qaosurad da Sedegic raTqmaunda 
uaryofiTia _manqana ver iZleva jerovan ekonomikur 
efeqts, yovelive es kidev erTxel miuTiTebs imaze, rom 
sazRvargareTuli sasoflo-sameurneo teqnikis SerCeva 
erT-erTi mniSvnelovani problemaa, romlis 
gadasawyvetad teqnikuri, teqnologiuri da ekonomikuri 
parametrebis garda aucilebelia gansakuTrebiT iqnes 
gamaxvilebuli yuradReba maT saeqspluatacio 
saimedoobaze. am mxriv gaTvaliswinebuli unda iyos 
manqanis saimedoobis erTeuli da kompleqsuri 
maCveneblebi, aseve simZlavris rezervi pikuri 
datvirTvis periodisaTvis da teqnikis naklebad saimedo 
kvanZebis modernizaciis SesaZlebloba. 

saimedoobis maRali maCveneblebiT unda 
xasiaTdebodnen sasoflo-sameurneo manqanebi, radganac 
isini muSaoben gadidebuli tenianobis, ferdobis, 
abraziuli nawilakebis, niSancvladi dinamikuri 
Zalebis zemoqmedebis da sxva metad rTul pirobebSi. 
gansakuTrebuli moTxovnebi waeyenebaT im sasoflo-
sameurneo manqanebs, romlebic awarmoeben mosavlis 
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aRebas metad SemWidroebul vadebSi. aseT manqanebs 
(magaliTad marcvlis amReb kombainebs) unda hqondeT 
saimedoobis Semadgeneli Tvisebis _umtyunobis maRali 
maCveneblebi, radganac maTi mtyuneba iwvevs mosavlis 
mniSvnelovan danakargebs. 

unda aRiniSnos, rom dReisaTvis arsebuli 
sasoflo-sameurneo teqnikis saimedooba jer kidev ver 
pasuxobs mecnierebisa da teqnikis Tanamedrove 
moTxovnebs. ase, magaliTad specialistebis 
gaangariSebiT qarxnebze, romlebic awarmoeben aRniSnul 
teqnikas modis mTeli sawarmoo simZlavris 22%, im 
qarxnebze, sadac amzadeben saTadarigo nawilebs _34%, 
xolo saremonto sawarmoebze _44%. e.i. gamodis, rom 
manqanebis remontze ixarjeba 3,5-jer meti sawarmoo 
simZlavre, vidre axali teqnikis gamoSvebaze [4]. cxadia, 
rac metia manqanis saimedooba, miT ufro naklebad 
gamodis igi mwyobridan, miT ufro naklebi jdeba misi 
eqspluatacia, xolo dabali saimedooba iwvevs did 
danaxarjebs teqnikur momsaxurebasa da remontze. 

sabolood, unda aRiniSnos, rom sasoflo-
sameurneo teqnikis saimedoobis gazrda amouwuravi 
rezervebis wyaroa da gakrveuli proporciiT, tolfasia 
manqanebis raodenobis gazrdisa yovelgvar 
kapitaldabandebaTa gareSe. 

 
 
 

1.2. saqarTvelos nidagobriv-klimatur 
pirobebSi sasoflo-sameurneo teqnikis 

muSaobis Taviseburebani 
 

saqarTvelo mravalferovani bunebrivi pirobebiT, 
reliefiT da niadagobriv-klimaturi TaviseburebebiT 
erT-erTi gamorCeuli qveyanaa kavkasiis regionSi, sadac 
Warbobs mTiani reliefi, daxrili, cicabo daqanebis 
savargulebi da mcire konturiani nakveTebi, romlebic 
mkveTrad gamoxatuli talRovanebiT xasiaTdeba, garda 
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aRniSnulisa qveynis umetes nawilSi maRalia nestianoba 
da mzis radiacia. 

zemoTaRniSnuli faqtorebi cxadia uaryofiTad 
moqmedebs, rogorc mobilur, aseve mcire meqanizaciis 
manqanebis saimedoobaze da iwvevs maTi teqnikuri 
resursisa da muSaunarianobis Semcirebas. 

teqnikis muSaunarianobaze uaryofiTad moqmedebs 
aseve garemosa da dasamuSavebel sasoflo-sameurneo 
kulturebSi arsebuli abraziuli nawilakebi da 
niSancvladi dinamikuri datvirTvebi. 

Cveni qveynisTvis damaxasiaTebeli specifikuri 
pirobebi Tavisebur gavlenas axdenen sasoflo-
sameurneo teqnikis muSaobis efeqturobaze _mcirdeba 
mwarmoebluroba da simZlavre, izrdeba sawvavisa da 
sapoxi masalebis xarji, rTuldeba teqnikis marTvadoba 
da mdgradoba, izrdeba datvirTvebi manqanis gaSvebisa 
da gaCerebis dros da saboloo angariSiT, mcirdeba 
manqanebis agregatebis, kvanZebisa da detalebis resursi 
da gamosadegobis vadebi. 

am mimarTulebiT mravali samecniero-kvleviTi 
samuSaoebia Catarebuli, magram yvela maTgani 
miZRvnilia yofil sabWoTa kavSirSi warmoebuli 
sasoflo-sameurneo teqnikis muSaobis SeswavlisaTvis 
da TiTqmis ar aris gamokvleuli evrokavSiris 
qveynebSi, amerikis SeerTebul Statebsa da iaponiaSi 
damzadebuli teqnikis saimedoobis maCveneblebi Cveni 
qveynis pirobebis gaTvaliswinebiT. 

zemoTaRniSnulidan gamomdinare, samecniero-
kvleviTi da sakonstruqcio-teqnologiuri samuSaoebis 
Catareba da Sesabamisi Sedegebis miReba dReisaTvis 
metad aqtualuri problemaa, romelic saSualebas 
miscems fermerebsa da sxva kerZo mewarmeebs 
saqarTveloSi Semoitanon iseTi saxis sasoflo-
sameurneo teqnika, romelic yvelaze kargad egueba 
adgilobriv pirobebs da maRali saeqspluatacio 
saimedoobis maCveneblebiT xasiaTdeba. 
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1.3. manqanebis saimedoobis Sesaxeb 
Catarebuli samecniero-kvleviTi samuSaoebis analizi 

 
zogadad termini ,,saimedooba” saerTaSoriso 

standartis mixedviT aris obieqtis Tviseba SeinarCunos 
droSi, dadgenil zRvrebSi, yvela parametris 
mniSvneloba, romelic axasiaTebs gamoyenebis, teqnikuri 
momsaxurebis, remontis, Senaxvisa da transportirebis 
mocemul reJimebsa da pirobebSi moTxovnili funqciebis 
Sesrulebis unars [4]. 

maSasadame, saimedooba obieqtis kompleqsuri 
Tvisebaa, romelic mdgomareobs mis umtyunobaSi, 
xangamZleobaSi, remontvargisobasa da 
SenarCunebadobaSi. imisda mixedviT Tu ra miznobrivi 
daniSnuleba aqvs obieqts wina planze wamoiweva 
zemoTaRniSnuli Tvisebebidan romelime erTi maTgani an 
ramdenime erTdroulad. ase, magaliTad 
TviTmfrinavisaTvis liftis da marcvlis amRebi 
kombainisaTvis mTavaria umtyunoba, radganac pirvel 
SemTxvevaSi mTavaria adamianis sicicxle, xolo meore 
SemTxvevaSi ki marcvleulis udanakargod aReba 
Sedgenil vadebSi. 

termini ,,saimedooba” odiTganve cnobilia, 
rogorc msoflio qveynebis, aseve qarTul 
literaturaSi, magram me-20 saukunis 30-ian wlebamde 
teqnikur literaturaSi igi iSviaTad gvxvdeboda. amis 
mizezi iyo is, rom saimedoobis Sesaxeb samecniero-
kvleviTi samuSaoebi TiTqmis ar mimdinareobda. amJamad, 
rodesac informaciuli teqnologiebi da samecniero-
teqnikuri revolucia farTo gasaqans iRebs TiTqmis 
yvela sferoSi, aRniSnuli termini figurirebs yvela 
teqnikur Jurnalsa da gamokvlevebSi, es imiT aris 
gamowveuli, rom manqanebis saimedoobis gazrda 
msoflio masStabiT pirvel problemad iTvleba. 

gansakuTrebuli aRmavloba manqanebis saimedoobis 
Sesaxeb sakonstruqtoro-teqnologiurma da samecniero-
kvleviTma samuSaoebma ganicades meore msoflio omis 
dros da misi damTavrebis Semdeg.  
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pirveli samuSaoebi Sesrulebuli iqna 
TviTmfrinavmSeneblobaSi, radioeleqtronikasa da 
avtomatizebul sistemebSi, Semdeg ki man metad 
intensiuri saxe miiRo kosmosur teqnikasa da 
informaciul teqnologiaSi. mxolod amis Semdeg iqna 
dawyebuli analogiuri samuSaoebi sasoflo-sameurneo 
manqanebSi. fundamenturi kvlevebi pirvelad 
Sesrulebuli iqna a. pronikovis, r. kugelis, i. 
gercbaxis, a. komarovis da i. melamedovis mier [5, 6, 7, 8, 
9]. aRniSnulma mecnierebma Camoayalibes saimedoobis 
zogadi Teoria da misi gamoyenebis sakiTxebi 
TviTmfrinavebis, radioaparaturisa da avtomaturi 
mowyobilobebis saimedoobis gazrdisaTvis. 

i. miSinma Seiswavla avtomobilebis xangamZleobis 
maCveneblebi [10] da SeimuSava konstruqciuli 
RonisZiebani maTi gazrdisaTvis. 

amis Semdeg Seiqmna manqanebis saimedoobis 
gaangariSebis meTodebi albaTobis Teoriisa da 
maTematikuri statistikis meTodebis gamoyenebiT. 
aRniSnuli problemis gadawyvetaSi gansakuTrebuli 
roli Seasrules iseTma gamorCeulma mecnierebma, 
rogoricaa f. fiSbeini, b. gnedenko, i. Suri, v. galuSko, 
e. gentceli, t. adSardi, r. broki, e. finkini [10, 11, 12, 13, 
14, 15, 16, 17, 18]. 

aRniSnul gamokvlevebSi Camoyalibebulia 
Teoriuli safuZvlebi, maTematikuri modelebi, 
romlebic saSualebas iZlevian gaangariSebuli iqnas 
manqanebis saimedoobis maCveneblebi daproeqtebis, 
damzadebis,  eqspluataciis dros da aseve moxdes 
mtyunebaTa prognozireba. 

yvela gaangariSeba damyarebulia albaTobis 
Teoriasa da maTematikur statistikaze, radganac 
saimedoobis TiTqmis yvela maCvenebeli atarebs 
stoqastikur xasiaTs da SemxveviTia. 

aRniSnuli gamokvlevebis gamoyenebis Sedegad 
bevrma damamzadebelma qarxanam mniSvnelovnad gazarda 
gamoSvebuli teqnikuri obieqtebis saimedooba. 
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me-20 saukunis 50-iani wlebisaTvis mniSvnelovani 
samuSaoebi iqna Catarebuli sasoflo-sameurneo teqnikis 
saimedoobis Sesaxeb. 

am mimarTulebiT pirveli Sromebi Sesrulebuli 
iqna i. ermolovis, v. mixlinis, a. selivanovis, v. 
aniloviCisa da v. kiniaJkovis mier [19, 20, 21, 22, 23, 24]. 
maT mier damuSavebulia meTodika sasoflo-sameurneo 
manqanebis saimedoobis raodenobrivi maCveneblebis 
gaangariSebisaTvis muSaobis specifikuri pirobebis 
gaTvaliswinebiT da Seqmnilia stendebi da 
mowyobilobebi calkeuli kvanZebisa da muSa detalebis 
saimedoobaze daCqarebuli gamocdebisaTvis. 

analogiuri samuSaoebi saqarTveloSi daiwyo 
gasuli saukunis 70-iani wlebidan da pirveli naSromi, 
romelSic mocemulia sasoflo-sameurneo manqanebis 
saimedoobis safuZvlebi, Sesrulebuli iqna a. 
RuduSaurisa da r. maxarobliZis mier [25]. 

srulfasovani kompleqsuri Sroma Cais movla-
moyvanis meqanizaciis manqanebis saimedoobis 
maCveneblebis gaangariSebis Sesaxeb Sesrulebuli iqna 
j. kacitaZis mier sadoqtoro disertaciis saxiT [26]. 

traqtorebis savali nawilis muSaunarianobis 
gazrdis sakiTxebi gamokvleuli iqna n. sarjvelaZis 
mier [27]. a. xizaniSvilma gamoikvlia mcire meqanizaciis 
manqanebis detalebis saimedoobis calkeuli sakiTxebi 
da daamuSava teqnologiuri meTodebi misi gazrdisaTvis 
[28]. 

saqarTvelos mTian pirobebSi momuSave rogorc 
mobiluri, aseve mcire meqanizaciis manqanebis 
saimedoobisa da remontisSemdgomi resursis gazrdis 
sakiTxebi gamokvleuli iqna n. sarjvelaZis mier 
sadoqtoro disertaciis saxiT [29]. 

saimedoobis gazrdisa da remontis dros misi 
raodenobrivi maCveneblebis marTvis problemebi 
gamokvleuli iqna g. qurdaZis, j. biwaZis, a. 
sexniaSvilisa da d. ZagniZis mier [30, 31, 32, 33]. 
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sasoflo-sameurneo teqnikis gaangariSebis 
Teoriuli safuZvlebi damuSavebuli iqna j. kacitaZis 
mier [34]. 

aRniSnul naSromebSi gamoyenebulia struqturul-
logikuri sqemis Sedgenis meTodi konkretuli 
sasoflo-sameurneo manqanis saimedoobis 
gaangariSebisaTvis da aseve miRebulia da amoxsnilia 
diferencialuri gantolebebi kolmogorovis meTodis 
gamoyenebiT manqanebis teqnikuri mdgomareobis 
SefasebisaTvis. 

saerTod, Catarebul samuSaoebs Tu gavukeTebT 
analizs, SeiZleba aRiniSnos, rom jer kidev ar aris 
Sesrulebuli samecniero-kvleviTi Sromebi 
sazRvargareTis ganviTarebuli qveynebidan 
saqarTveloSi Semotanili sasoflo-sameurneo teqnikis 
saeqspluatacio saimedoobis maCveneblebis 
gaangariSebisaTvis konkretuli pirobebis 
gaTvaliswinebiT. adre Catarebuli kvlevebi exeboda 
yofil sabWoTa kavSirSi warmoebuli sasoflo-
sameurneo teqnikis saeqspluatacio saimedoobis 
maCveneblebis gaangariSebas, romelTa Sedegebi xSir 
SemTxvevaSi miuRebelia Tanamedrove sazRvargareTuli 
sasoflo-sameurneo teqnikisaTvis. 

 
 

1.4. gamokvlevebi sasoflo-sameurneo manqanebis 
gamoyenebisa da teqnikuri servisis Sesaxeb 

 
zogadad, ,,servisi” inglisuri sityvaa ,,Service” da 

niSnavs momsaxurebas. sasoflo-sameurneo teqnikis 
servisi mdgomareobs ara marto maT teqnikur 
momsaxurebasa da remontSi, romelic servisis ZiriTad 
Semadgenel komponents warmoadgens, aramed iwyeba 
mniSvnelovnad adre, rodesac manqana warmoadgens 
saqonels, grZeldeba, roca igi aris Sromis iaraRi da 
apogeas (maqsimums) aRwevs saremonto warmoebis sferoSi. 

manqanebis teqnikuri servisi, misi saxelwodebis 
Sesabamisad, Tavis TavSi gulisxmobs momsaxurebas da 
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cxadia umarTebulo da arasworia zogierTi 
specialisti da Jurnalisti rodesac iyenebs gamoTqmas 
,,manqanebis servisuli momsaxureba”. 

manqanebis servisi iqceva efeqtur sistemad, Tu 
misi funqcionireba xelsayreli xdeba yvela 
monawilisaTvis _manqanebis mwarmoeblebisaTvis, 
teqnikuri momsaxurebisa da remontis 
SemsrulebelTaTvis da soflis 
saqonelmwarmoebelTaTvis. amasTan dakavSirebiT 
sistemis efeqturobis kriteriumad iTvleba jamuri 
danaxarjebis minimumi manqanebis arsebobis samive 
stadiaze _saqonlis, saSualebisa da Sromis sagnis 
saxiT. zemoTaRniSnulidan gamomdinare manqanebis 
servisis problema mravalwaxnagovani da metad rTulia 
[35, 36, 37]. 

nax. 1.1-ze mocemulia teqnikuri servisis 
struqturis sqema agrarul seqtorSi, sadac naCvenebia 
misi struqturuli mdgenelebi da calkeuli elementebi. 
 

ტექნიკური   სერვისი

შეძენა გამოყენება
მუშაობის უნარის 

უზრუნველყოფა

რეკლამა,

გაყიდვისწინა 

მომზადება, 

დანიშნულების 

ადგილზე მიტანა

მექანიზაციის 

საშუალებების 

შემადგენლობის 

ოპტიმიზაცია, 

მექანიზებულ 

სამუშაოთა 

ტექნოლოგია და 

შრომის ორგანიზაცია, 

ნავთობპროდუქტების 

და ტრანსპორტის 

გამოყენება, 

ტრანსპორტის 

ტექნოლოგიური 

მომსახურება

ტექნიკური 

მომსახურება და 

დიაგნოსტირება, 

რემონტი, სათადარიგო 

ნაწილებითა და 

მასალებით 

უზრუნველყოფა, 

შენახვა, მუშაობა 

სრულყოფილი ახალი 

მანქანების 

შექმნისათვის

 
nax. 1.1  teqnikuri servisis struqturis sqema 

agrarul seqtorSi. 
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pirveli blokis efeqturoba damokidebulia 
manqanebis momxmareblis SerCevis SesaZleblobaze da 
igi farToa, radganac mravali ganviTrebuli qveyana 
Tavazobs Tavis teqnikas. 

meore blokis SerCeva xdeba meqanizebul 
samuSaoTa teqnologiebis, teqnikis, Sromisa da 
navTobproduqtebis racionaluri gamoyenebis mixedviT. 

mesame bloki aris manqanebis muSaunarianobisa da 
resursis aRdgenis Tanamedrove teqnologiebis, 
meTodebisa da saSualebebis SerCeva sasoflo-sameurneo 
teqnikis servisiT. 

zemoTaRniSnuli problema msoflio 
mniSvnelobisaa da masze muSaobs mravali mecnieri da 
specialisti. mTavari am problemaSi aris is, rom 
sasoflo-sameurneo teqnika efeqturad iqnes 
gamoyenebuli. am mimarTulebiT didi moculobis 
samuSaoebi iqna Catarebuli ruseTis federaciis 
mecnierebis mier [38, 39, 40]. 

aRniSnul naSromebSi warmodgenilia 
rekomendaciebi samanqano-teqnologiuri sadgurebis 
SerCevis organizaciis samarTlebrivi formebisa da misi 
ekonomikuri efeqturobis Sesaxeb. rusi mecnierebis 
mixedviT samanqano-teqnologiuri sadgurebi arian iseTi 
organizaciuli struqturebi, romelTa saSualebiT 
ekonomikuri krizisis dros saxelmwifo awarmoebs 
SezRudul magram mizanmimarTul daxmarebas soflis 
saqonelmwarmoeblebisadmi. 

e.i. isini arian arakomerciuli organizaciebi, anu 
iuridiuli pirebi, romelTa ZiriTadi mizani ar aris 
Tavis moRvaweobis Sedegad mogebis amoReba da 
mowodebulni arian efeqturad gamoiyenon SezRuduli 
sabiujeto asignebani fermerTa sasargeblod. 

ruseTis meqanizaciis institutis monacemebiT [41], 
amJamad iq funqcionirebs 760-ze meti samanqano-
teqnologiuri sadguri. amave institutis mecnieris l. 
orsikis monacemebiT mts-is gamoyenebiT mniSvnelovnad 
gaizarda sasoflo-sameurneo teqnikis wliuri 
datvirTva da misi efeqturi gemoyeneba, Tumca zogierT 
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olqebSi SeiniSneboda dabali teqnikuri aRWurviloba. 
ase, magaliTad, v. rozakievis monacemebiT [42] 1999 wels 
rostovis mts-Si muSaobda mxolod 7 traqtori da 6 
marcvlis amRebi kombaini, Sesrulebuli sasoflo-
sameurneo operaciebidan xvnaze modioda 55%, Tesvaze 
10...15%, niadagis damuSavebaze 10%, marcvleulis aRebaze 
15...20%, sxva saxis samuSaoebze 5...10%. 

samanqano teqnologiur sadgurebsa da soflis 
saqonelmwarmoebelTa urTierTobebs Soris yvelaze 
mniSvnelovan moments warmoadgens Sesrulebul 
momsaxurebaze anazRaureba, rac sruliad 
gaumarTleblad xdeba naturiT, bevr SemTxvevaSi 
Sesrulebuli samuSaoebis Sefaseba xdeba miRebuli 
mosavlis procentuli fardobiT, dasabuTebuli 
praqtikuli fasebi ar aris, rac arTulebs 
urTierTobebs. 

ruseTis praqtikosebisa da specialistebis cdas 
gadaeyvanaT samanqano-teqnologiuri sadgurebi 
komerciul safuZvelze dadebiTi Sedegi ar mohyva. amas 
adasturebs kelugis olqSi erT-erTi pirvelad 
Camoyalibebuli sts-is muSaobis Sedegebi, sadac 
damkveTebis mZime finansuri mdgomareobis gamo 
Sesrulebuli samuSaoebis mxolod 58% iqna 
anazRaurebuli, xolo fermerebis mier sawyisi 
dakveTili samuSaoebidan Sesrulda mxolod 55% [43]. 
amitom saxelmwifos mier soflis saqonelmwarmoebelTa 
mimarT daxmarebis ararsebobis SemTxvevaSi mewarmeebi an 
saerTod ar abandeben investiciebs sainJinro-teqnikur 
servisSi an aweseben maRal fasebs TavianT 
momsaxurebaze, ase magaliTad, ruseTis meqanizaciis 
institutis monacemebiT servisuli sawarmoebis 
komerciuli struqturebis (samanqano-teqnologiuri 
sadguri, meqanizebuli razmebi, gaqiravebis punqtebi) 
momsaxureba fermerul meurneobebs daujdaT 2...3-jer 
Zviri, vidre igive samuSaoebis maTi ZalebiT Sesruleba. 
magaliTad altais mxareSi daqiravebuli kombainebis 
gamoyeneba 50%-iT amcirebda warmoebis rentabelobas 
sakuTari ZalebiT marcvlis aRebasTan SedarebiT. 
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a. severnis mier [44] dadgenili iqna samanqano-
teqnologiuri sadgurebis raodenobrivi da 
xarisxobrivi parametrebi: samanqano teqnologiuri 
sadguris struqtura sasoflo-sameurneo kulturebis 
mixedviT, sasoflo-sameurneo kulturebis movla-
moyvanis teqnologia, saTesi farTobebis struqtura da 
Teslbrunva, sasoflo-sameurneo teqnikis saxe 
dasamuSavebeli sasoflo-sameurneo kulturis mixedviT, 
teqnologiuri operaciebis Sesrulebis optimaluri 
vadebi. 

dasavleTis ganviTarebul saxelmwifoebSi 
teqnikis momsaxure sawarmoebis Taviseburebani imaSi 
mdgomareobs, rom isini ar atareben komerciul saxes. 
ucxoeTis firmebis fermerTaSoriso kooperaciis 
ZiriTadi mizani aris teqnikis gamoyenebis maRali done, 
am dros ekonomikuri daintereseba ganisazRvreba 
fermerebis Semosavlis zrdiT ZiriTadi warmoebidan. 
teqnikis erToblivi gamoyenebis ZiriTadi dadebiTi 
mxareebia teqnikis saWiroebaze moTxovnis Semcireba da 
Sesabamisad, mis SeZenaze, eqspluataciasa da remontze 
danaxarjebis simcire. 

aSS-Si bolo wlebis ganmavlobaSi warmatebiT 
inergeba sasoflo-sameurneo teqnikis erToblivi 
gamoyeneba [45]. 

germaniaSi, safrangeTSi italiaSi, niderlandebSi 
da avstriaSi arian mravali fermeruli meurneobebi, 
romlebic iyeneben teqnikis arendas mcire xniT. 
italiaSi meurneobaTa 78,6% iTxovs daxmarebas 
meqanizebul samuSaoTa SesrulebaSi. aRniSnul qveynebSi 
arian sawarmoebi, romlebic uweven meqanizebul 
momsaxurebas fermerul meurneobebs, maTi moRvaweoba 
gansakuTrebiT intensiuria sezonuri samuSaoebis dros, 
qveynisa da sasoflo-sameurneo kulturis saxis 
mixedviT, aseTi sawarmoebi asruleben meqanizebul 
samuSaoTa 50...90%-s. magaliTad safrangeTSi 
xorcieldeba simindis silosad aRebis samuSaoebis 
47,6%, amasTan erT simindis amReb kombainze weliwadSi 
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modis 225 ha, xolo erTi marcvlis amRebi kombaini 
yovelwliurad lewavs marcvals 135 ha-dan. 

poloneTSi, sadac agrarul seqtorSi mcire 
ojaxuri meurneoba Seadgens qveynis sasoflo-sameurneo 
savargulebis 76%-s, moTxovnileba meqanizebul 
samuSaoebze aris mTeli saWiro momsaxurebis 92,5%. aqve 
unda aRiniSnos, rom Rirebuleba meqanizebul 
samuSaoebze mkveTrad gansxvavebulia. magaliTad, 
avstriaSi erT sawarmoSi erTi marcvlis amRebi kombaini 
wlis ganmavlobaSi iRebs mosavals  649 ha farTobidan, 
xolo meore ki 823 ha. amasTan danaxarjebi, romlebic 
modis 1 ha-ze, Seadgenen pirveli kombainisaTvis 78,23 
evro/ha, xolo meorisaTvis ki _59,82 evro/ha [46]. 

zemoT warmodgenili monacemebis analizis 
safuZvelze, SegviZlia davaskvnaT, rom teqnikis 
erToblivi gamoyeneba sazRvargareTis ganviTarebul 
saxelmwifoebSi horizontalur mimarTulebad iTvleba 
da mis safuZvlad aRebulia, fermeruli meurneobebis 
saTesi farTobi, sawarmoebeli produqciis moculoba, 
teqnikiT uzrunvelyofa, rentabeloba da sxva 
faqtorebi. 

teqnikis gamoyenebisas fermerTa kooperaciaSi 
erT-erT mniSvnelovan faqtors warmoadgens maTi 
urTierTdaxmareba, am dros fermerebi, romlebsac aqvT 
sakuTari teqnika rTul situaciebSi daxmarebas uweven 
mezobel fermerebs, romlebsac ar gaaCniaT Sesabamisi 
sasoflo-sameurneo teqnika. 

ekonomikurad ganviTarebul qveynebSi (germaniaSi, 
safrangeTSi, did britaneTSi, daniaSi, niderlandebSi, 
poloneTSi, avstriaSi, SveciaSi da sxv.) farTod aris 
gavrcelebuli aseve fermerTa gaerTianebebi. ase, 
magaliTad: germaniaSi aris 260 fermerTa gaerTianeba 
sasoflo-sameurneo teqnikis gamoyenebisaTvis, romelSic 
Sedis qveynis fermerul meurneobaTa 20% [45, 46]. 

fermerTa gaerTianebebis muSaobis principi 
mdgomareobs imaSi, rom fermerTa Tavisufal manqanebs 
iyeneben gaerTianebis sxva wevrebi manqanis Rirebulebis 
Tanxis Sesabamisi gadaxdiT. Tavisufali manqanebis 
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ganawilebas axdens mmarTveli, romelsac irCeven TviT 
fermerebi. fermerTa TanamSromlobis aseTi formis 
dros kavSiris TiToeul wevrs eZleva SesaZlebloba 
moaxdinos meurneobaSi saWiro sasoflo-sameurneo 
operaciebis sruli meqanizacia, efeqturad gamoiyenos 
sasoflo-sameurneo teqnika, gazardos Sesrulebuli 
samuSaoebis moculoba da mosavali. 

germaniaSi warmatebiT gamoiyeneba aseve samanqano 
amxanagobebi, sadac Sedian saSualo da msxvili 
fermeruli meurneobebi. 

amxanagobebi Tanabrad abandeben kapitals, 
yiduloben rTul da ZviradRirebul teqnikas da amiT 
mniSvnelovnad zrdian teqnikis mwarmoeblurobasa da 
Sesasrulebel sasoflo-sameurneo samuSaoTa xarisxs. 
aseTi amxanagobebis wevrebis optimalur raodenobad 
iTvleba 2...3, xolo Zalian Zviri teqnikis SeZenis 
SemTxvevaSi maTi ricxvi izrdeba 5...6-mde. 

SveciaSi danergilia fermerTa saaqcio 
sazogadoeba, romlis principi mdgomareobs miwis 
nakveTebis gaerTianebaSi. 

safrangeTsa da poloneTSi sasoflo-sameurnro 
teqnikis gamoyenebisaTvis farTod aris gavrcelebuli 
kooperativebi, romelTa moqmedeba dafuZnebulia misi 
wevrebis urTierTndobaze da aseve adamianTa jgufis 
unarze aqtiurad awarmoos kooperativis saqmianoba. 

safrangeTis kooperativSi gaerTianebulia qveynis 
fermerTa 25%. gamoiyeneba aseve wreebi teqnikis 
gacvlaze, am dros fermerebi qmnian wreebs asociaciebis 
saxiT da yovelwliurad ixdian sawevro Senatans, Tan 
rCebian teqnikis mesakuTred. 

TiTqmis yvela ganviTarebul qveyanaSi teqnikis 
erToblivi gamoyenebisaTvis danergilia organizaciis 
iseTi martivi forma, rogoricaa gaqiraveba da arenda, 
maT Soris gansxvaveba SemdegSi mdgomareobs: arendis 
dros manqana erTi mesakuTredan gadaecema meores 
droebiTi sargeblobisaTvis, xolo gaqiravebis dros 
xdeba momsaxurebis gayidva, romelic SeuZlia 
Seasrulos manqanam. 
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Tu analizs gavukeTebT sasoflo-sameurneo 
teqnikis efeqturad gamoyenebis zemoTaRniSnul formebs, 
gamorCeuli unda iqnes maTi rogorc dadebiTi, aseve 
uaryofiTi mxareebi. 

dadebiTi mxareebia: sasoflo-sameurneo teqnikis 
optimaluri datvirTva mTeli wlis ganmavlobaSi, 
Tanamedrove, ZviradRirebuli sasoflo-sameurneo 
teqnikis gamoyenebis SesaZlebloba, xelis Sromis 
xvedriTi wilis minimumamde Semcireba da fermeruli 
meurneobebis Semosavlebis gazrda. 

uaryofiTi mxareebia: saWiro informaciis naklebi 
sizuste perspeqtivaSi, pikuri periodis dros teqnikis 
deficitis SesaZlebloba, savargulebis 
mcirekonturianoba da organizaciuli uTanxmoebis 
SesaZlebloba sabanko kreditebis gadaxdis saqmeSi. 

ucxoeTis ganviTarebul qveynebSi manqanebis 
teqnikuri servisis erT-erT ZiriTad formas 
warmoadgens samanqano ringebi, romelic yvelaze ufro 
gavrcelebulia germaniasa da avstriaSi [47]. avstriis 
agrarul seqtorSi funqcionirebs 137 samanqano ringi, 
romlebic emsaxurebian 76350 fermerul meurneobas. 

samanqano ringebs aqvT sami ZiriTadi jgufi: 
1. agraruli samanqano ringebi; 
2. servisuli samanqano ringebi; 
3. sakuTriv-salizingo samanqano ringebi. 
germaniaSi aris 4 aTasze meti mewarme da punqti, 

romlebic axorcieleben fermerTa meqanizebul 
sasoflo-sameurneo samuSaoebis mniSvnelovan nawils.  

inglisSi aris sakontraqto firmebi, romlebic 
fermerTa meqanizebul samuSaoebs asruleben 
xelSekrulebis safuZvelze. 

CexeTSi, safrangeTsa da ruseTSi sasoflo-
sameurneo serviss axorcieleben samanqano 
teqnologiuri sadgurebi. 

evropul qveynebSi sasoflo-sameurneo teqnikis 
momsaxurebas miekuTvneba _momsaxureba, teqnikuri 
daTvaliereba da remonti [46, 47]. 
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umetes SemTxvevaSi fermerebi atareben SedarebiT 
martiv saremonto samuSaoebs, xolo ufro rTuli 
sruldeba xelSekrulebiT, romelic ideba 
specializebul saremonto sawarmoebTan. oficialuri 
monacemebiT [45] traqtorebis mtyunebaTa 45%-is 
aRmofxvra xdeba fermebSi, xolo 55%-is ki fermerul 
meurneobebsa da specializebul saremonto 
saxelosnoebSi. 

ucxouri teqnikis damamzadebeli firmebi, 
romelTa produqti warmatebiT muSaobs sxva qveynis 
fermerul meurneobebSi, axdenen servis-centrebis 
qselis Camoyalibebas, rac mniSvnelovnad uwyobs xels 
mtyunebaTa droul gamosworebas. SveciaSi praqtikaSi 
dadgenilia sasoflo-sameurneo teqnikis servisis 
erTiani sistema, romelic damyarebulia kompiuteruli 
teqnikis gamoyenebiT dakveTebis umokles vadaSi 
Sesrulebaze. aRniSnuli sistema Tanamedrove da 
progresuli formaa servisis sferoSi da aucilebelia 
misi danergva saqarTvelos agrarul seqtorSic. 

ucxoeTis ganviTarebul qveynebSi teqnikuri 
servisis analizis Semdeg SevexoT aRniSnuli problemis 
mdgomareobas saqarTveloSi. 

saqarTveloSi jer kidev dabalia soflis 
saqonelmwarmoebelTa teqnikuri aRWurvilobis done, 
rac imiT aris gamowveuli, rom mniSvnelovnad Semcirda 
sasoflo-sameurneo teqnikis ricxvi da neli tempiT 
xdeba misi ganaxleba. 

adre sasoflo-sameurneo teqnikis remonti 
xdeboda ,,soflteqnikis’’ saremonto saxelosnoebSi, 
magram sabWoTa kavSiris daSlis Semdeg moxda 
aRniSnuli sawarmoebis likvidacia da qveyana gadavida 
sabazro ekonomikis principebze, daiwyo glexuri da 
fermeruli meurneobebis Camoyalibeba. 

unda aRiniSnos, rom es procesi didxans 
gagrZelda da amJamad jer kidev ar aris dasrulebuli. 

zemoTaRniSnuli mdgomareobis gamo, metad didi 
siZneleebi SeeqmnaT axlad Camoyalibebul fermerul da 
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glexur meurneobebs sasoflo-sameurneo teqnikiT 
uzrunvelyofasa da mis efeqturad gamoyenebaSi. 

am mimarTulebiT gasuli saukunis 90-iani 
wlebidan daiwyo intensiuri samecniero-kvleviTi 
samuSaoebi profesor r. maxarobliZis mier. 1991 wels, 
Camoyalibebuli iqna rekomendaciebi saqarTvelos 
soflis meurneobaSi sawarmoo teqnologiuri servisis 
racionaluri organizaciisaTvis, romelTa ZiriTadi 
amocana iyo sasoflo-sameurneo produqtebis warmoebis 
maRali teqnologiebis aTviseba da gavrceleba qveynis 
fermerul meurneobebSi da maTi teqnikis servisis 
racionaluri organizacia. 

amave periodSi saqarTvelos soflis meurneobis 
mecnierebaTa akademiaSi akademikosebis r. maxarobliZis, 
j. kacitaZisa da akademiis wevr-korespondentis d. 
sariSvilis mier damuSavebuli da mTavrobaSi 
wardgenili iqna specialuri programa ,,sawarmoo-
teqnologiuri servisi soflis meurneobaSi’’, romelSic 
warmodgenili iyo RonisZiebani saqarTveloSi sasoflo-
sameurneo teqnikis servisisaTvis, magram samwuxarod, 
qveynis imdroindeli xelmZRvanelobis mier aRniSnuli 
rekomendaciebi ar iqna realizebuli, mxolod Seiqmna 
saxelmwifo organizacia ,,saqagroservisi’’, magram manac 
male Sewyvita funqcionireba. 

j. kacitaZisa da a. bereCikiZis mier dasabuTebuli 
iqna, rom amJamad saqarTveloSi sasoflo-sameurneo 
teqnikis servisis racionaluri organizaciisaTvis 
aucilebelia gamoyenebuli iqnes dileruli samsaxuri 
[2, 35], Tumca unda aRiniSnos, rom amJamad CvenTan jer 
kidev ar aris Sesrulebuli srulfasovani samecniero-
kvleviTi samuSaoebi saqarTveloSi sasoflo-sameurneo 
teqnikis servisis racionaluri formebis 
damuSavebisaTvis sabazro urTierTobebisa da ucxoeTis 
ganviTarebuli qveynebis gamocdilebis gaTvaliswinebiT, 
rac metad aqtualur problemas warmoadgens. 
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1.5. sasoflo-sameurneo teqnikis gacveTili 
detalebis aRdgenis Tanamedrove xerxebis 

mokle mimoxilva 
 

sasoflo-sameurneo teqnikis mwarmoeblurobis 
gazrdas, rac msoflio masStabiT gavrcelebuli 
tendenciaa, Tan axlavs misi muSa organoebis siCqaris 
gazrda, rac Tavis mxriv iwvevs masze moqmedi 
dinamikuri Zalebis mkveTr gadidebas da SeuRlebaSi 
myofi detalebis intensiur cveTas, izrdeba sawyisi 
Casmis RreCo da garkveuli periodis Semdeg, manqana 
iwyebs avariuli cveTis reJimSi muSaobas [48], 
aRniSnuli mdgomareobis Tavidan acilebis da manqanis 
normaluri muSaobisaTvis saWiroa SeuRlebebSi sawyisi 
Casmis aRdgena, rac umetes SemTxvevaSi, xorcieldeba 
gacveTili detalebis aRdgeniT normalur zomamde. 
gacveTili detalebis aRdgena did ekonomikur efeqts 
iZleva, radganac am dros xdeba namuSevari detalis 
xelmeored gamoyeneba, izrdeba manqanis resursi da 
mcirdeba saTadarigo nawilebis xarji. 

j. kacitaZisa da i. petrovis monacemebiT [2, 49] 
manqanebis gacveTili detalebis progresuli xerxebis 
gamoyenebiT aRdgenisas 5...8-jer ufro naklebi sawarmoo 
operaciebi sruldeba, vidre axali detalebis 
damzadebis dros xdeba, xolo maT aRdgenaze 
danaxarjebi ar aRemateba axali detalis Rirebulebis 
30%-s. amJamad damuSavebulia sasoflo-sameurneo 
teqnikis gacveTili detalebis aRdgenis iseTi 
progresuli xerxebi, romlebic saSualebas gvaZlevs 
aRvadginoT ara marto maTi pirvandeli zomebi da 
xarisxi, aramed miviRoT ufro xangamZle detalebi, 
romelTa remontisSemdgomi resursi, zogierT 
SemTxvevaSi aRemateba axals [50, 51]. 

unda aRiniSnos, rom, rogorc ucxoeTSi, aseve 
CvenTanac intensiuri samuSaoebi mimdinareobs manqanebis 
gacveTili detalebis aRdgenis axali progresiuli 
xerxebis SemuSavebisa da saremonto warmoebaSi 
danergvisaTvis. 
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manqanebis remontisa da gacveTili detalebis 
aRdgenis Tanamedrove xerxebis gamokvlevasa da 
danergvaSi mecnieruli safuZvlebi damuSavebuli iqna i. 
levitskis, i. petrovis, v. SadriCevis, v. kazarcevis, a. 
selivanovis da sxvaTa mier [48, 49, 50, 51]. maT mier 
dasabuTebuli iqna detalebis aRdgenis principulad 
axali xerxebi, Sesabamisi mowyobilobebi da reJimebi. 

saqarTveloSi am mimarTulebiT mniSvnelovani 
samecniero Sromebi Seasrules i. TuSiSvilma, S. 
WalaganiZem, j. kacitaZem, a. bereCikiZem, a. sexniaSvilma, 
n. sarjvelaZem da sxvebma [26, 29, 32, 52, 53, 54, 55, 56]. 
aRniSnuli mecnierebis mier SemuSavebuli iqna 
manqanebis tipobrivi detalebis aRdgenis xerxebi da 
reJimebi saqarTvelos Tavisebur pirobebSi teqnikis 
muSaobisas. qvemoT mocemulia (nax. 1.2) gacveTili 
detalebis aRdgenis tradiciuli da Tanamedrove 
xerxebi, romelTa sqema warmodgenili iqna j. kacitaZis 
mier [55]. 

 

detalebis aRdgenis 
xerxebi

gacveTili 
zedapirebiT

antikoroziuli 
safaris 

dazianebiT

wneviT damuSaveba, 
SeduReba, 
mirCilva, 
dawebeba, 
plastmasebis 
gamoyeneba, 
daliToneba

meqanikuri damuSaveba, 
wneviT damuSaveba, 
daduReba daliToneba, 
galvanur-qimiuri 
dafarva, plastmasiT 
dafarva, eleqtro-
meqanikuri damuSaveba, 
antifriqc. Senad. 
Camosxma

SeRebva, 
galvanuri 
dafarva,
qimiuri
dafarva, 
daliToneba

meqanikuri 
dazianebebiT

 
nax. 1.2  manqanebis gacveTili detalebis aRdgenis 

xerxebi. 
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Cven SevecadeT gansakuTrebuli yuradReba 
gagvemaxvilebina detalebis aRdgenis Tanamedrove 
xerxebisadmi, romlebic warmatebiT gamoiyeneba 
saremonto sawarmoebSi. Zveli, tradiciuli meTodebi, 
rogoricaa sawyisi Casmis aRdgena saremonto zomebis 
gamoyenebiT, wneviT damuSaveba, dawebeba, gafrqveviT 
daliToneba, eleqtro-meqanikuri da anodur-meqanikuri 
damuSaveba kargadaa Seswavlili da dawvrilebiT aris 
ganxiluli TiTqmis yvela naSromSi, romelic 
detalebis aRdgenis xerxebs Seexeba [48, 53], am mxriv 
yuradRebas imsaxurebs iseTi farTod gavrcelebuli 
xerxebi, rogoricaa daduRebis meqanizebuli meTodebi 
_mdnobis qveS avtomaturi daduReba, daduReba damcav 
areSi, foladis lentis avtomaturi daduReba da sxv. am 
sakiTxebisadmi miZRvnilia mravali naSromi, romelSic 
warmodgenilia saWiro mowyobilobebi, danadgarebi, 
samarjvebi da aRdgenis optimaluri reJimebi [48, 49, 50, 
51, 52, 53, 54, 55, 56]. 

mdnobis qveS avtomaturi daduRebisas eleqtruli 
rkalis areSi SehyavdaT mdnobi (flusi), romelic 
warmoqmnis damcav garss da es ukanaskneli icavs 
daduRebuli liTonis fenas atmosferos mavne 
zemoqmedebisagan [55]. nax. 1.3-ze mocemulia mdnobis qveS 
avtomaturi daduRebis principuli sqema da iqve 
naCvenebia danadgaris Semadgeneli elementebi. 

 

 
nax. 1.3  mdnobis qveS avtomaturi daduRebis principuli 

sqema. 
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1. daduRebuli detali; 2. widis qerqi; 3. 
eleqtruli rkali; 4. saeleqtrode mavTuli; 5. 
daduRebuli fena; 6. mowyobiloba mdnobis 
miwodebisaTvis; 7. satuCi; 8. mimwodebeli meqanizmi; 9. 
koWi; 10. denis wyaro (generatori).  
 

mdnobis qveS daduRebis minimaluri sisqea 1 mm, 
maqsimaluri ki praqtikulad SemosazRvruli ar aris. 

cxr. 1.1-ze warmodgenilia monacemebi denis Zalis 
SerCevisaTvis dasaduRebeli mavTulis diametris 
mixedviT. 

 
cxrili 1.1 

mdnobis qveS avtomaturi daduRebis reJimebi  
 

# denis Zala, a mavTulis diametri, mm 
1 100...200 1,2 
2 130...280 1,6 
3 160...400 2,0 
4 180...450 2,5 
5 230...500 3,0 
6 340...750 4,0 

 
detalebis daduRebisas zogjer damcav ared 

gamoiyeneba naxSirorJangi da wylis orTqli. 
nax. 1.4-ze mocemulia naxSirorJangis areSi 

daduRebis sqema: 
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nax. 1.4 naxSirorJangis areSi daduRebis sqema. 
1. generatori; 2. eleqtrogamanawilebeli 

mowyobiloba; 3. koWa; 4. saeleqtrode mavTuli; 5. 
mimwodebeli meqanizmi; 6. satuCi (mudStuki); 7. sanTura; 
8. detali; 9. eleqtrogamacxelebeli; 10. baloni. 

 
cxr. 1.2-Si mocemulia naxSirorJangis areSi 

daduRebis ZiriTadi reJimebi.  
 

cxrili 1.2 
naxSirorJangis areSi daduRebis reJimebi 

 

reJimebis 
# 

Zabva 
rkalze, v 

denis 
Zala, a 

saeleqtrode 
masalis 

miwodebis 
siCqare, m/sT 

1 26-28 120-180 70 
2 28-30 180-240 100 
3 30-34 260-300 156 
4 32-36 340-420 250 
5 34-38 406-480 306 
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amJamad saremonto sawarmoebSi farTod iyeneben 
avtomatur vibrorkalur daduRebas, romelic pirvelad 
damuSavebuli iqna i. ulmanisa da a. klekovkinis mier 
[55]. 

nax. 1.5-ze mocemulia avtomaturi vibrodaduRebis 
principuli sqema da misi elementebi. 

 

(-)

(+)

~

8

7

1

9

2

3

5

4

6

A

v

 
nax. 1.5  vibrorkaluri daduRebis principuli sqema. 

1. dasaduRebeli detali; 2. rxevadi satuCi 
(mundStuki); 3. saeleqtrode masala; 4. mimwodebeli 
meqanizmis gorgolaWebi; 5. doli; 6. eleqtromagnituri 
vibratori; 7. TviTinduqciis koWi; 8. tumbo; 9. arxi 
gamagrilebeli siTxis miwodebisaTvis. 

 
vibrorkaluri daduRebis dros rxevadi 

eleqtrodi periodulad kravs SeduRebis wreds da amiT 
cvlis Zabvisa da denis Zalis mniSvnelobas. 
vibrorkalur daduRebas awarmoeben mudmiv denze 14-20v 
Zabvis dros ukupolarobiT. vibraciis Teoriuli 
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ciklis dros SeiZleba gamoiyos sami periodi: mokle 
CarTvis, rkaluri ganmuxtvisa da uqmi svlis periodebi. 
(nax. 1.6). 

 

მ. ჩ. რ. გ. უ. ს.

I U

T

I

U

 
nax. 1.6  mudmiv denze vibrorkaluri daduRebis 

oscilograma. 
m. C. _mokle CarTva; r. g. _rkaluri ganmuxtva; u. s. 

_uqmi svla; U  _Zabva; I  _denis Zala; T  _dro. 
 
wredis gawyvetis periodSi eleqtrodis 

moSorebisas Zabva izrdeba TviTinduqciis 
eleqtromamoZravebeli Zalis gavleniT da iqmneba 
pirobebi mokle drois ganmavlobaSi rkaluri 
ganmuxtvisaTvis. eleqtrodis gadnobis zomisa da misi 
moZraobis mixedviT izrdeba manZili eleqtrodsa da 
detals Soris, xolo denis Zala mniSvnelovnad 
mcirdeba. rkaluri ganmuxtvis periodi amiT mTavrdeba 
da iwyeba uqmi svlis periodi. 

rkaluri ganmuxtvis dros gamoiyofa siTbos 70-
95%. amave periodSi mimdinareobs eleqtrodis masalis 
gadatana detalze. 

vibrorkaluri SeduRebis dros SegviZlia miviRoT 
mcire sisqis da maRali simtkicis mqone fena (sisqiT 
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0,8...2,5 mm erT mxares), wriuli kveTis detalebisaTvis, 
romelTa diametric SeiZleba icvlebodes 15-dan 300 mm-
mde. amas xels uwyobs gamagrilebeli siTxe, romelic 
amcirebs detalis temperaturas (Termuli moqmedebis 
zonas) da deformacias. vibrorkaluri daduReba 
mizanSewonilia gamoviyenoT iseTi detalebis 
aRsadgenad, romelTa cveTa simetriulia da ar 
aRemateba 2 mm-s erT mxares. 

daduRebis zemoTaRniSnuli meqanizebuli wesebi 
farTod aris danergili saremonto sawarmoebSi da maTi 
saSualebiT xdeba detalebis aRdgenis samuSaoebis 
60...70%-is Sesruleba. 

am xerxebis dadebiTi mxareebia: aRdgenis procesis 
maRali mwarmoebluroba da avtomatizacia, maRali 
fizikur-meqanikuri Tvisebebis mqone fenis miRebis 
SesaZlebloba da farTo nomenklaturis detalebis 
remonti. amasTan maT gaaCniaT naklovani mxareebic, 
kerZod: daduRebisas detali xurdeba maRal 
temperaturamde, rac uaryofiT gavlenas axdens mis 
struqturasa da meqanikur Tvisebebze, SeuZlebelia 
mcire diametris da mcire cveTis mqone detalebis 
aRdgena, amave dros gamoiyeneba specialuri 
saeleqtrode masala, romelic aZvirebs daduRebiT 
aRdgenis process. 

saremonto teqnikaSi, zemoTaRniSnuli aRdgenis 
xerxebis garda farTod gamoiyeneba daqromva. 
eleqtrolitur qroms gaaCnia SesaniSnavi dekoratiul-
dacviTi Tvisebebi, mniSvnelovani sisale (400-1200 HV) 
xaxunis mcire koeficienti (0,3 babitze xaxunis dros da 
0,66 foladTan xaxunis dros), kargi cveTgamZleoba, 
rogorc xaxunis Cveulebriv pirobebSi, aseve aqtiur 
koroziul garemoSi, lamazi garegani saxe da maRali  
CaWidebis simtkice. daqromva ar iwvevs ZiriTadi 
liTonis struqturis cvlilebebs. daniSnulebis 
mixedviT eleqtrolituri daqromva SeiZleba 
gamoyenebuli iqnes cveTamdegi, antikoroziuli da 
dekoratiuli fenis misaRebad. saremonto warmoebaSi 
gamoyeneba hpova daqromvis pirvelma saxem. 
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qromovani eleqtrolitebis mTavar Semadgenel 
nawils warmoadgens qromis mJava, romelic miiReba 
qromovani anhidridis wyalSi gaxsniT. 

4223 CrOHOHCrO  ,              (1.1) 

qromis mJavas sufTa xsnarisgan liTonis 
gamoyofa kaTodze ar xdeba. am procesisaTvis saWiroa 
eleqtrolitSi iyos ucxo anionebis umniSvnelo 
raodenoba (katalizatorebi). am rols yvelaze xSirad 

TamaSobs sulfatebis anionebi 


4
SO , romelTa wyaros 

warmoadgens gogirdmJava, romelic xsnars emateba 

qromis anhidridis 3CrO -is 1%-mde. xarisxiani qromis 

fena miiReba Semdegi fardobis dros 

120...90
42

3 
SOH

CrO
,                (1.2) 

qromirebis mimdinare procesebi jer kidev ar 
aris mTlianad gamorkveuli, gavrcelebulia Teoria (m. 
Slugeris mixedviT), romlis Tanaxmad eleqtrolituli 
qromis dafarva kaTodze iwyeba. denis simkvrivis qvemoT 
mimdinareobs eqvsvalentiani qromis samvalentianad 

aRdgena, xolo mis zemoT ki 36  CrCr  reaqciasTan 
erTad, xdeba airovani wyalbadisa da liTonuri qromis 

gamoyofa HH  ; CrCr 6  maSasadame, kaTodze 
erTdroulad mimdinareobs sami procesi: 

 eqvsvalentiani qromidan samvalentiani qromis 
aRdgena; 

 wyalbadis gamoyofa; 
 liTonuri qromis gamoyofa. 
anodze mimdinareobs airovani Jangbadis gamoyofa. 

OOH   da samvalentiani qromis daJangva 

eqvsvalentovnad 63  CrCr  imisaTvis, rom 
eleqtroliti normalurad muSaobdes saWiroa dacul 
iqnes fardoba 

04,0...03,0
3

32 
CrO

OCr
,               (1.3) 
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amisaTvis anodebis zedapirebis farTobebi 1,5-2-
jer meti unda iyos kaTodis zedapiris farTobze. 
qromovani anhidridis koncentracia eleqtrolitSi 
SeiZleba icvlebodes farTo diapazonSi da praqtikaSi 
gavrcelebul cxel eleqtrolitebSi (,,cxeli’’ ewodebaT 
eleqtrolitebs, romelTa temperatura maRalia da 

meryeobs zRvrebSi  Ct 10040 mde) icvleba zRvrebSi 
150-dan 350 gr/l. 

cxr. 1.3-Si mocemulia daqromvisaTvis saWiro 
cxeli eleqtrolitebis ZiriTadi maxasiaTeblebi. 

 
cxrili 1.3 

daqromvisaTvis saWiro eleqtrolitebi 
 

#
 r

ig
z
e 

eleqtrolitis 
dasaxeleba 

komponentis 
Semcveloba, 

gr/l 

eleqtroliz
is reJimi 

3CrO  

 

42SOH

 

kD , 

a/dm2 
Ct o ,  

1 dabalkoncentrirebuli 120-150 1,2-1,5 4-10 50-65 
2 universaluri 200-250 2,0-2,5 20-60 45-55 
3 maRalkoncentrirebuli 300-350 3,0-3,5 15-30 40-50 

 
dabalkoncentrirebuli eleqtrolitebi 

gamoiyeneba cveTamedegi daqromvis dros _maT 
axasiaTebT dafenili qromis mniSvnelovani sisale, 
cveTamdegoba da denze maRali gamosavali, kargi 
ganbneviTi unari, magram isini moiTxoven abazanis xSir 
koreqtirebas. 

universaluri eleqtroliti SeiZleba 
gamoyenebuli iqnes, rogorc cveTamdegi, aseve damcav 
dekoratiuli qromovani fenis misaRebad (amitom miiRes 
maT aRniSnuli saxelwodeba). maRalkoncentrirebuli 
eleqtrolitebi xasiaTdebian dabali gabneviTi unariT 
da SedarebiT denze dabali gamosavliT (10-12%). isini 
gamoyenebulia damcav-dekoratiuli miznebisaTvis da ar 
moiTxoven eleqtrolitis xSir koreqtirebas. 
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eleqtrolitis pirobebis (denis simkvrive, 
eleqtrolitis temperatura) SecvliT SeiZleba miRebul 
iqnes qromis naleqis sami saxe: brwyinvale, rZisferi da 
mqrqali. 

saremonto warmoebaSi ufro gamoyenebulia 
brwyinvale da rZisferi feris qromovani naleqi, 
romlebic xasiaTdeba maRali sisaliT da 
cveTgamZleobiT. zemoT aRniSnuli eleqtrolitebi 
xasiaTdebian denze dabali gamosavaliT (10...16%) da 
Semadgenlobis cvalebadobiT, ris gamoc mcirdeba 
mwarmoebluroba da uaresdeba dafenili naleqis 
xarisxi. 

Tu gaviTvaliswinebT eleqtrolituri rkinisa da 
qromis dadebiT mxareebs SegviZlia maRali albaTobiT 
vivaraudoT, rom sazRvargareTuli sasoflo-sameurneo 
teqnikis gacveTili preciziuli detalebis 
aRdgenisaTvis yvelaze ufro racionalur xerxad 
SeiZleba CaiTvalos rkina-qromis eleqtrolituri 
safariT aRdgena, romelic gamogonebis doneze 
warmodgenili iqna j. kacitaZisa da n. sarjvelaZis mier 
[56]. 

migvaCnia, rom saWiroa Tanamedrove kvlevis 
meTodebisa da eqstremaluri eqsperimentebis dagegmvis 
Teoriis gamoyenebiT moxdes aRniSnuli eleqtrolitis 
Semadgenlobisa da muSaobis reJimis dadgena maRali 
meqanikuri Tvisebebis mqone safaris misaRebad. 

Cvens mier zemoT ganxiluli samuSaoebis 
analizis safuZvelze SegviZlia CamovayaliboT kvlevis 
mizani da amocanebi. 
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1.6. kvlevis mizani da amocanebi 
 

samecniero-kvleviT samuSaoTa mizans Seadgens 
saqarTveloSi Semotanili sazRvargareTuli sasoflo-
sameurneo teqnikis saeqspluacio saimedoobis 
maCveneblebis gansazRvra, ZiriTadi preciziuli 
wyvilebis aRdgenis teqnologiisa da teqnikuri servisis 
racionaluri formebis Sesaxeb rekomendaciebis 
damuSaveba. Temis miznis gaTvaliswinebiT naSromSi Cvens 
mier dasaxuli iqna Semdegi amocanebi: 

 
 saqarTvelos Taviseburi klimaturi da 

niadagobrivi pirobebis gavlenis dasabuTeba 
sazRvargareTidan Semotanili sasoflo-
sameurneo teqnikis resurssa da 
muSaunarianobaze; 

 sasoflo-sameurneo teqnikis saeqspluatacio 
saimedoobis erTeuli da kompleqsuri 
maCveneblebis gamokvleva da maTi generaluri 
maxasiaTeblebis gansazRvra; 

 im traqtorebisa da kombainebis gamovlena, 
romlebic yvelaze ufro maRali saimedoobis 
maCveneblebiT gamoirCevian saqarTvelos 
pirobebSi muSaobisas; 

 calkeuli detalebis cveTis kanonzomierebaTa 
gamokvleva da maTi aRdgenis racionaluri 
teqnologiuri procesisa da reJimebis dadgena; 

 sazRvargareTis ganviTarebuli qveynebis 
gamocdilebisa da saqarTveloSi teqnikis 
servisis analizis safuZvelze mecnieruli 
rekomendaciebis damuSaveba servisis 
racionaluri formebis SerCevisaTvis; 

 servisis sawarmoTa optimaluri ganlagebis 
meTodikis damuSaveba da misi realizacia 
kaxeTis regionis magaliTze; 

 samecniero-kvleviT samuSaoTa Catareba 
Tanamedrove maTematikuri meTodebis 
gamoyenebiT; 
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 daskvnebisa da rekomendaciebis damuSaveba 
saqarTveloSi sazRvargareTidan Semotanili 
sasoflo-sameurneo teqnikis servisis 
racionaluri organizaciisaTvis. 

 
 
 

Tavi II. eqsperimentul da Teoriul kvlevaTa 

Catarebis meTodika 

 

2.1. kvlevis obieqtebisa da maTi raodenobis 
dasabuTeba 

 
sadisertacio naSromSi dasaxuli miznisa da 

amocanebis mixedviT Cvens mier gamoyenebulia zogadi da 
kerZo meTodikebi, romlebic Seesabamebian dasaxuli 
problemis gadawyvetas. 

kvlevis obieqtebad SerCeuli iyo kaxeTis 
regionis kerZo fermeruli meurneobebi da 
serviscentrebi, sadac muSaobs saqarTveloSi 
sazRvargareTidan Semotanili Tanamedrove sasoflo-
sameurneo teqnikis didi nawili, amasTan aRniSnuli 
teqnikis saeqspluatacio saimedoobis maCveneblebi jer 
kidev ar aris gamokvleuli adgilobriv pirobebSi 
muSaobis gaTvaliswinebiT. 

Cveni kvlevis obieqtebs warmoadgendnen ZiriTadad 
sasoflo-sameurneo traqtorebi da kombainebi, aseve 
martivi sasoflo-sameurneo manqanebi _guTnebi, frezebi 
da saTesebi. 

traqtorebidan SerCeuli iyo Semdegi markebi: 
,,GOLDONI”, ,,NEW HOLLAND”, ,,DT-75”, ,,MTZ”, ,,MASSEY 

FERGUSON”, xolo kombainebidan: ,,NIVA”, ,,MASSEY 

FERGUSON”, ,,CLAAS” da ,,SAMPO”. 

manqanebis raodenobis SerCevisa  da 
dasabuTebisaTvis Cvens mier gamoyenebuli iyo v. 
mixlinisa da j. kacitaZis mier damuSavebuli 
meTodikebi [21, 26]. 
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aRniSnuli meTodikis mixedviT gamosakvlevi 
obieqtebis raodenobis SerCeva xdeba Semdegnairad: 

1. ganisazRvreba gamosakvlevi obieqtis 
maCveneblis saSualo ariTmetikuli 

mniSvneloba _ x , saSualo kvadratuli 

gadaxra _  da variaciis koeficienti V ; 
2. variaciis koeficientis mixedviT SeirCeva 

gamosakvlevi parametris ganawilebis 
Teoriuli kanoni [26]. Tu variaciis 

koeficienti 1V  SeirCeva eqsponencialuri 

ganawilebis kanoni, Tu 32,0V  _normaluri 

ganawilebis kanoni, xolo Tu 32,0V  

_veibulis ganawilebis kanoni, im SemTxvevaSi, 
rodesac ucnobia aprioruli informacia, 
variaciis koeficientis gamoTvlisaTvis, 
gamosakvlevi parametris ganawilebis Teoriul 
kanonad liapunovis Teoremis mixedviT [4] 
SeirCeva normaluri ganawileba. 

3. SeirCeva sando albaToba   da fardobiTi 
sizuste _ ; 

4. specialuri cxrilebis an nomogramebis 

gamoyenebiT [21] V ,   da  -is mixedviT 
ganisazRvreba gamosakvlevi obieqtis 
raodenoba. Cveni eqsperimentebis SemTxvevaSi 

umetesad variaciis koeficienti 28,0V , 

1,0 , xolo 25,0 . 

am monacemebis mixedviT v. mixlinis mier 
Sedgenili statistikuri cxrilebis gamoyenebiT miviReT 

gamosakvlevi obieqtebis reodenoba 46N . 
kvlevis sizustis gazrdis mizniT aRniSnuli 

Sedegi gavzardeT da sabolood miviReT 50N . 
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2.2. sasoflo-sameurneo teqnikis Sesaxeb 
statistikuri informaciis Segroveba 

 
saqarTveloSi Semotanili sazRvargareTuli 

sasoflo-sameurneo teqnikis saeqspluatacio 
saimedoobis erTeuli da kompleqsuri maCveneblebis 
gansazRvrisaTvis metad mniSvnelovania sando 
statistikuri monacemebi maTi muSaobis Sesaxeb, 
romlebSic unda aisaxos TiToeuli markis manqanis 
muSaobis dadebiTi da uaryofiTi momentebi, 
gamovlindes saqarTvelos Tavisebur pirobebSi momuSave 
yvelaze ufro dabali saimedoobis mqone manqanebi da 
daisaxos RonisZiebani misi saimedoobis gazrdisaTvis 
yvelaze naklebad saimedo kvanZebis modernizaciis 
mizniT. prof. j. kacitaZesTan erTad damuSavebuli iqna 
specialuri Jurnali sasoflo-sameurneo teqnikis 
saimedoobis Sesaxeb statistikuri monacemebis misaRebad 
(danarTi 1.), sadac aRiniSneboda gamosakvlevi manqanis 
saxe da marka, regionis, raionisa da meurneobis (an 
soflis) dasaxeleba sadac muSaobda manqana, 
meqanizatoris gvari da saxeli, damamzadebeli qveyana, 
weli, Zravis modeli, simZlavre, manqanis sameurneo (an 
Zravis) nomeri, namuSevari mtyunebaze, mtyunebis saxe, 
mizezi da mis aRmofxvraze saWiro dro, yvelaze 
naklebad saimedo kvanZebi da intensiurad cveTadi 
detalebi, maTi maqsimaluri cveTa da sxva monacemebi. 

sasoflo-sameurneo teqnikis namuSevari ZiriTadad 
gamoisaxeboda ZravsaaTebSi, gansakuTrebuli yuradReba 
eqceoda mtyunebaTa xasiaTs, mizezebsa da sirTulis 
jgufs, iZulebiT da reglamentirebul mocdenebs, 
mtyunebaTa aRdgenis dros da maT aRmofxvraze saWiro 
fulad danaxarjebs, cveTis Sesaxeb monacemebis aRebis 
dros, gacveTili detalis gazomva xdeboda sam adgilze 
da aiReboda cveTis maqsimaluri mniSvneloba. 

 Jurnalebis Sevseba xdeboda sistematurad 
2008...2010 wlebis ganvavlobaSi. periodulad xdeboda 
Jurnalebis Sevsebis  sisworis Semowmeba, xolo Semdeg 
Segrovili statistikuri masalis damuSaveba xdeboda 
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specialuri meTidikis mixedviT albaTur-statistikuri 
modelirebis  gamoyenebiT. 
 

 

 
2.3. sasoflo-sameurneo teqnikis saeqspluatacio 
saimedoobis Sesaxeb informaciis maTematikuri 

damuSavebis principebi da meTodika 
 
saqarTveloSi ucxoeTidan Semotanili sasoflo-

sameurneo teqnikis saeqspluatacio saimedoobis 
maCveneblebis Sesaxeb Segrovili statistikuri 
masalebis damuSavebas vawarmoebdiT albaTobis 
Teoriisa da maTematikuri statistikis meTodebis 
gamoyenebiT. amisaTvis gamoyenebuli iyo statistikuri 
momentebis meTodi, romelic pirvelad a. dlinis mier 
iqna Camoyalibebuli [57], Semdeg igi dazustebuli iqna 
j. kacitaZis mier [58]. 

dakvirvebis Sedegad miRebuli statistikuri 
rigis mixedviT, xdeboda variaciuli rigis Sedgena 

pirobiT 1x , 2x , 3x , ..., nx , amis Semdeg ganisazRvreboda 

intervalTa ricxvi sterJesis formuliT: 

gNK  2,31 ,                  (2.1) 

sadac N  aris cdaTa ricxvi. 
intervalis sigane (biji) gamoiTvleboda 

formuliT: 

K

xx
h minmax  ,                  (2.2) 

sadac maxx  da minx  _Sesabamisad saimedoobis 

maCveneblis maqsimaluri da minimaluri mniSvelobebia. 
amis Semdeg xdeboda statistikuri momentebis 

gamoTvla formulebiT:  

N

mx
K

i

i




 1
1 ,                    (2.3) 
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N

mx
K

i

i




 1

2

2

)(

 ,                   (2.4) 

N

mx
K

i

i




 1

3

3

)(

 ,                   (2.5) 

N

mx
K

i

i




 1

4

4

)(

 ,                   (2.6) 

2

122   ,                     (2.7) 

 
3

11233 23   ,                 (2.8) 

 
4

1

2

121344 364   ,             (2.9) 

 

h

xx
x i 0
 ,                    (2.10) 

sadac: 1 , 2 , 3  da 4  _Sesabamisad warmoadgens 

pirveli, meore, mesame da meoTxe rigis sawyis momentebs; 

2 , 3  da 4  _meore, mesame da meoTxe rigis 

centralur momentebs warmoadgens; 

ix  _intervalis saSualo mniSvnelobaa; 

0x  _ ix -is iseTi mniSvnelobaa, romelsac 

Seesabameba maqsimaluri sixSire. 
statistikuri momentebi saSualebas iZlevian 

ufro meti sizustiT ganisazRvros saimedoobis 
maCveneblebi. 

maTi gaangariSebis Semdeg xdeboda saimedoobis 
maCveneblebis ganawilebis generaluri maxasiaTeblebis 
gansazRvras Semdegi TanmimdevrobiT: 

_saimedoobis maCveneblis saSualo ariTmetikuli 
mniSvneloba:  
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hxx 10  ,                     (2.11) 

_saSualo kvadratuli gadaxra: 

2 h ,                      (2.12) 

_asimetriis koeficienti: 

3

2

3




A ,                      (2.13) 

_eqscesis koeficienti: 

3
2

2

4 



 ,                     (2.14) 

_variaciis koeficienti: 

x
V


 ,                       (2.15) 

_saSualo mniSvnelobis saSualo cdomileba: 

N
x


  ,                      (2.16) 

_kvlevis sizuste: 

x

x


  ,                      (2.17) 

_mediana: 

Me

K

i

i

m

S

m

LMe


























d
2

1

,                (2.18) 

L  _medianuri intervalis dasawyisia; 

dS  _dagrovili fardobiTi sixSirea, romelic 

aiReba Semdegi pirobis dacviT: 

2

1




K

i

im

Sd ,                    (2.19) 
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Mem  _medianur intervalSi myofi intervalis 

empiriuli sixSirea. 
saimedoobis maCveneblis modaluri mniSvneloba 

ganisazRvreboda formuliT: 

)(3 xMexMO  ,             (2.20) 

empiriuli Sedegebis aproqsimaciisaTvis albaTur-
statistikuri modelirebisas, Teoriul kanonad 
gamoyenebuli iyo eqsponencialuri, normaluri da 
veibulis ganawilebebi, romlebic sakmarisi 
adeqvaturobiT asaxaven gamosakvlevi saimedoobis 
maCveneblis empiriul ganawilebas. 

Teoriuli sixSire ganisazRvreboda formuliT: 

)(xNhfmx  ,                   (2.21) 

sadac )(xf  _aris saimedoobis maCveneblis 

ganawilebis diferencialuri funqcia anu albaTobis 
simkvrive da misi gansazRvra xdeboda Teoriuli kanonis 
mixedviT Semdegi formulebiT: 

xexf  )( ,                   (2.22) 

_eqsponencialuri ganawilebisaTvis; 

 
2

2

2

2

1
)( 



xx

exf




 ,               (2.23) 

_normaluri ganawilebisaTvis; 
b

a

xb

e
a

x

a

b
xf























1

)( ,               (2.24) 

_veibulis ganawilebisaTvis. 

mocemul formulebSi   _aris saimedoobis 
maCveneblis intensivoba, 

x

1
                       (2.25) 

 

a  da b  _veibulis ganawilebis mudmivi 
koeficientebia da isini ganisazRvrebian cdiT. 
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2.4. empiriuli da Teoriuli Sedegebis 
adeqvaturobis Semowmeba 

 
statistikuri masalis TvalsaCinod 

gamosaxvisaTvis xdeboda maTi Sedegebis grafikuli 
saxiT gamosaxva histogramebis saxiT, Semdeg ki aigeboda 
poligoni anu ganawilebis empiriuli mrudi, SeirCeoda 
saimedoobis maCveneblis ganawilebis Teoriuli kanoni, 
aigeboda misi grafiki da bolos xdeboda Teoriuli da 
empiriuli diagramebis urTierTdamTxvevis Sedareba 
vizualurad. 

magram unda aRiniSnos, rom safuZvliani 
mecnieruli Sedegebis miReba Teoriuli da empiriuli 
Sedegebis Sesabamisi grafikebis vizualuri SefasebiT 
cxadia, sakmaod arazustia, gansakuTrebiT ar amarTlebs 
es meTodi maSin, rodesac variaciis koeficienti 

icvleba zRvrebSi: V 0,32...0,35. am SemTxvevaSi 
adeqvaturi SeiZleba iyos rogorc normaluri, aseve 
veibulis kanoni, amitom am dros sarwmuno daskvnis 
gakeTeba gaZnelebulia. 

imisaTvis, rom ufro zustad moxdes sasoflo-
sameurneo teqnikis saeqspluatacio saimedoobis 
maCveneblebis empiriuli da Teoriuli ganawilebis 
urTierTdamTxvevis Semowmeba, saimedoobis TeoriaSi 
gamoiyeneba SeTanxmebis kriteriumebi. 

aRniSnuli kriteriumebi mravalgvaria [12, 13, 14, 
15], magram sasoflo-sameurneo teqnikisaTvis yvelaze 
ufro misaRebi kolmogorovisa da pirsonis 
kriteriumebia [23, 24, 26], swored aRniSnuli 
kriteriumebi iqna gamoyenebuli, empiriuli da 
Teoriuli Sedegebis adeqvaturobis SemowmebisaTvis. 

kolmogorovis kriteriumebis gamoyenebisas jer 
ganisazRvreboda fardobiTi sixSire Teoriul-
statistikur intervalSi formuliT: 

N

m
W i

i                       (2.26) 
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dagrovili fardobiTi sixSire: 





K

i

iWW
1

d                   (2.27) 

xolo Semdeg integraluri funqcia samive 
Teoriuli ganawilebisaTvis: 

)(
2

1

2

1
)( txF                 (2.28) 

_normaluri ganawilebisaTvis; 
xexF 1)(                  (2.29) 

_eqsponencialuri ganawilebisaTvis; 
e

a

x

exF
)(

1)(


                 (2.30) 

_veibulis ganawilebisaTvis. 

)(t  _aris laplasis integrirebuli funqcia da 

tolia: 

dtet

t








 2

2

2

1
)(


 ,                   (2.31) 



xx
t i  ,                       (2.32) 

amis Semdeg xdeboda  -parametris gansazRvra 
formuliT: 

NxFW
max

)( d ,                 (2.33) 

xolo  -s mixedviT specialuri cxrilebidan [4] 
xdeboda empiriuli da Teoriuli Sedegebis damTxvevis 
albaTobis Semowmeba pirobiT: 

15,0)( P  

 
 

 
 
 
 
 



46 

 

2.5. sasoflo-sameurneo teqnikis 
saeqspluatacio saimedoobis maCveneblebis 

gaangariSebis meTodika 
 

rogorc adre aRvniSneT saqarTveloSi 
Semotanili sazRvargareTuli sasoflo-sameurneo 
teqnikis muSaoba dakavSirebulia damatebiT 
sirTuleebTan, romlebic gamowveulia mTiani zonis 
gamo wnevis mniSvnelovani SemcirebiT da Zravis 
muSaobis unaris daqveiTebiT, niadagis daxrilobiT da 
talRovani eqspoziciiT, mcire konturianobiT, 
abraziuli nawilakebiT, maRali nestianobiT da 
gansakuTrebiT niSancvladi dinamikuri ZalebiT. 

Yyvela es faqtori arsebiT gavlenas axdens 
manqanebis saimedoobaze da iwvevs maTi resursis 
Semcirebas. i. jebaSvilis mier Catarebuli 
gamokvlevebis safuZvelze [59] dadgenilia, rom samTo 
pirobebSi muSaobisas manqanebis muSaunarianobaze metad 
uaryofiT gavlenas axdens datvirTvis reJimi, vidre 
siCqariTi. igive avtoris mier dasabuTebulia, rom am 
dros detalebis cveTis intensivoba izrdeba 1,5...2-jer. 
aRniSnulis gaTvaliswinebiT Cvens mier gamoyenebuli 
iqna j. kacitaZisa da n. sarjvelaZis mier damuSavebuli 
specialuri meTodika teqnikis saimedoobis 
raodenobrivi maCveneblebis gaangariSebisaTvis [54]. 

aRniSnuli meTodika iTvaliswinebs saimedoobis 

gasaangariSebel klasikur formulebSi K  koeficients, 
romelic gamoxatavs saqarTvelos pirobebis gavlenas 
sasoflo-sameurneo manqanebze da tolia: 

H

H
K 1 ,                     (2.34) 

1H  _manqanis saSualo namuSevaria mtyunebaze 

saqarTvelos samTo pirobebSi muSaobisas, Zr.sT. 

H  _igive parametri vake pirobebSi muSaobisas, 
Zr.sT.  
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sasoflo-sameurneo teqnikis saeqspluatacio 
saimedoobis maCveneblebis gansazRvra xdeboda Semdegi 
formulebis gamoyenebiT: 

_umtyuno muSaobis albaToba: 

N

hN
HP


)(                  (2.35) 

HKeHP )(                  (2.36) 

_eqsponencialuri ganawilebisaTvis; 









 )(

2

1

2

1
)( tKHP                (2.37)  

_normaluri ganawilebisaTvis; 
b

a

x

KeHP










)(                  (2.38) 

_veibulis ganawilebisaTvis.  

sadac )(HP  da )(HP  _Sesabamisad warmoadgenen 

umtyuno muSaobis albaTobis empiriul da Teoriul 
mniSvnelobebs. 

H  _namuSevari, Zr.sT; 

N  _mTlian cdaTa ricxvi; 

h  _mtyunebaTa ricxvi gamocdisas; 
 
_mtyunebaTa intensivoba: 

H

1
 , Zr. sT.-1,                 (2.39) 

H  _aris namuSevris saSualo ariTmetikuli 
mniSvneloba. 

amis Semdeg vaxdendiT sasoflo-sameurneo 
teqnikis saimedoobis gaangariSebas: 

_mzadyofnis koeficienti: 

21

1

tt

t
K


m ,                     (2.40) 

_teqnikuri gamoyenebis koeficienti: 



48 

 

21

1

TT

T
K


t.g. ,                   (2.41) 

1t  _manqanis gamarTulad muSaobis dro sT.; 

2t  _mocdenis dro sT.; 

1T  _umtyuno muSaobis dro sT.; 

2T  _mtyunebis  aRmofxvraze saWiro dro sT. 

 
 
 

2.6. aRsadgeni detalebis nomenklaturisa da 
aRdgenis xerxis SerCeva 

 
sazRvargareTidan Semotanili sasoflo-sameurneo 

teqnikis muSaobis Sesaxeb aprioruli monacemebis  
analizis Sedegad dadgenili iqna, rom maT erT-erT 
sust rgols saimedoobis TvalsazrisiT warmoadgens 
sawvavis aparaturis kvanZebi da detalebi. 

Cveni mosazrebiT es imiT aris gamowveuli, rom 
meqanizatorebi calkeul SemTxvevebSi iyeneben 
arakondiciur da dabali xarisxis sawvav da sazeT 
masalebs, rac aWuWyianebs Sesabamis sistemas, masSi 
xvdeba abraziuli nawilakebi, romlebic iwveven 
intensiur cveTas. es gansakuTrebiT exeba preciziul 
wyvilebs, rogoricaa yvinTa-masris SeuRleba, aRniSnuli 
SeuRlebis mcire cveTac ki iwvevs sawvavis miwodebis 
procesis darRvevas.  

aRniSnuli mosazrebidan gamomdinare, aRsadgen 
detalad SerCeuli iqna yvinTa. 

yvinTa-masris SeuRlebis cveTis kanonzomierebebis 
Sesaxeb Sesrulebuli samecniero-kvleviTi samuSaoebis 
safuZvelze dadgenilia, rom yvinTas yvelaze ufro 
gavrcelebuli anu modaluri cveTis mniSvneloba ar 
Remateba 0,005 mm-s [60, 61]. 

Tu gaviTvaliswinebT aRniSnuli cveTis sidides 
da v. SadriCevis [50] mosazrebebs, yvinTas aRdgenis 
yvelaze ufro racionalur meTodad SeiZleba 
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CaiTvalos eleqtrolituli daqromva optimaluri 
teqnologiis damuSavebiT. saqme imaSia, rom farTod 
gavrcelebuli daqromvis eleqtrolitebi xasiaTdebian 
mcire mwarmoeblurobiT da zogjer isini ver iZlevian 
saTanado efeqts [51, 52], amitom, gamokvlevebis obieqtad 
gamoyenebuli iyo j. kacitaZisa da n. sarjvelaZis mier 
gamogonebis doneze damuSavebuli principulad axali 
Semadgenlobis eleqtroliti, romelic saSualebas 
iZleva miRebuli iqnas maRali CaWidebis, simtkicisa da 
cveTgamZleobis rkina-qromis eleqtrolituri safari da 
amave dros 2-3-jer gaizardos daqromvis procesis 
mwarmoebluroba [56]. 

eleqtrolitis Semadgeneli komponentebia (kg/m3): 
 qlorovani rkina _100...200; 
 qlorovani qromi _100...150; 
 qlorovani amoniumi _40...50; 
 marilmJava _0,8...1,2. 

aseTi eleqtrolitis gamoyenebiT izrdeba denze 
gamosavali (40%-mde), xolo masSi qlorovani amoniumis 

)( 4ClNH  Seyvana mniSvnelovnad zrdis xsnaris buferul 

Tvisebebs. misi Semcvelobis 40 kg/m3-ze naklebi 
mniSvnelobisas ki mcirdeba es Tvisebebi. daqromvis 

procesi kaTodispira areSi xdeba dabali pH -is 

(gazrdili mJavianobis) pirobebSi, rac amcirebs denze 
gamosavals da miRebuli safaris fizikur-meqanikur 
Tvisebebs. 

marilmJavas Semcveloba eleqtrolitSi iwvevs 
procesis stabilizacias. qlorovani rkina da 
qlorovani qromis marilebi saSualebas iZlevian 
miRebuli iqnes maRali fizikur-meqanikuri Tvisebebis 
mqone rkina-qromis eleqtrolituri safari. 
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2.7. mowyobilobebi da samarjvebi yvinTas 
aRdgenisaTvis da misi fizikur-meqanikuri Tvisebebis 

gamokvlevis meTodika 
 
imisaTvis, rom dagvemuSavebina yvinTas gacveTili 

zedapirebis aRdgenis racionaluri teqnologia Cvens 
mier gamoyenebuli iqna prof. j. kacitaZis mier 
damzadebuli laboratoriuli danadgari [26], romlis 
saerTo xedi mocemulia sur. 2.1-ze. 

 

 
sur.  2.1  danadgari yvinTas gacveTili zedapiris rkina-

qromis eleqtrolituri safaris aRdgenisaTvis. 
 

danadgari saSualebas iZleva moxdes detalebis 
cximgacla, anoduri mowamvla da daqromva. imisaTvis, 
rom ar momxdariyo anodis (sur. 2.2) mier eleqtrolitis 
daWuWyianeba mas vaTavsebdiT specialur minis qsovilSi. 

 

 
sur. 2.2  anoduri sakidi. 

 
eleqtrolitis gacxeleba xdeboda Cvens mier 

damzadebuli minis xveulas gamoyenebiT, xolo misi 
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temperaturis avtomaturi regulireba ki TK-10 ultra 
Termostatisa da kontaqturi Termometris gamoyenebiT 
(sur. 2.3). 

 

          
a)                   b) 

sur. 2.3  eleqtrolitis gamacxelebeli minis xveula a) 
da misi temperaturis avtomaturad maregulirebeli 

mowyobiloba b). 
 
Cvens mier damzadebuli iqna specialuri 

kaToduri samarjvi yvinTas daqromvisaTvis, romlis 
principuli sqema naCvenebia nax. 2.1-ze. 

 

40 40

25

40

 
nax. 2.1  samarjvi yvinTas aRdgenisaTvis. 
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sur. 2.4-ze naCvenebia gacveTili a) da daqromviT 
aRdgenili b) yvinTebi. 

 

  
           a)                       b) 

sur. 2.4  gacveTili a) da daqromviT aRdgenili b) 
yvinTebi. 

 
detalebis daqromviT aRdgenis Semdeg xdeboda 

maTi fizikur-meqanikuri Tvisebebis gamokvleva 
racionaluri teqnologiuri procesis damuSavebis 
mizniT. aRniSnul eleqtrolitSi aRdgenili safaris 
cveTgamZleoba da daRlilobiTi simtkice gamokvleuli 
iqna n. sarjvelaZis mier [29]. 

Cven SevecadeT eqsperimentulad gangvesazRvra 
daqromvis optimaluri reJimi eleqtrolitis safaris 
maRali CaWidebis simtkicisa da sisalis misaRebad. 

rkina-qromis safaris mikrosisalis gansazRvra 
xdeboda uSualod gacveTili detalis aRdgenis Semdeg 
xelsawyoze ПМТ-3 indentoris avtomaturad damtvirTavi 
mowyobilobis gamoyenebiT. indentorze SevirCieT 

optimaluri datvirTva 5,0P n, rac Seexeba rkina-

qromis eleqtrolituri safaris CaWidebis simtkicis 
gamokvlevas, vawarmoebdiT olardis meTodiT [3]. 

nimuSebs vaTavsebdiT matricaSi or naxevar 
milisas Soris da vaxdendiT dawnexvas puasoniT, 
romelic damagrebuli iyo wnexis SpindelSi. CaWidebis 
simtkice ganisazRvreboda formuliT: 
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 22

4

dD

P





 ,                  (2.42) 

sadac P  _aris aglejvis Zala, n; 

D  _nimuSis diametri, 28D  mm; 

d  _xvretis diametri, 12d  mm. 
 
 
 
2.8. sasoflo-sameurneo teqnikis saremonto sawarmoTa 

racionaluri ganlagebis dasabuTebaB 
 

sasoflo-sameurneo teqnikis saremonto sawarmoTa 
dasabuTebisaTvis gamoyenebuli iqna prof. i. levitskis, 
prof. a. aCkurinis da prof. i. ismailovis mier 
damuSavebuli meTodikebi. [45, 62], prof. i. levitskis 
mixedviT saremonto sawarmos racionaluri 
ganlagebisaTvis gaTvaliswinebuli unda iyos ori 
momenti: 

1). saremonto obieqtebis gadazidvaze saWiro 
muSaoba unda iyos minimaluri, romelic formuliT 
gamoisaxeba Semdegnairad; 

PSA  ,                     (2.43) 

sadac A  _aris saremonto obieqtebis gadazidvaze 
saWiro muSaoba; 

P  _saremonto obieqtebis wona, n; 

S  _gadasazidi manZili, m. 
 
2). saremonto sawarmo ise unda ganlages, rom 

saremonto obieqtebis da saTadarigo nawilebis 
gadazidvaze saWiro danazarjebi iyos minimaluri. am 
dros saremonto sawarmos racionaluri ganlagebis 

koordinatebi sX  da sY  iangariSeba Semdegi 

formulebiT: 
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sadac; 1X , 1Y , 2X , 2Y , 3X , 3Y  da a.S. aris #1, #2, #3 

da a.S. arsebuli saremonto sawarmoebis X  da Y  
RerZebis Sesabamisi koordinatebi; 

1P , 2P , 3P  da a.S. #1, #2, #3 da a.S. saremonto 

sawarmoebSi arsebuli teqnikis wona. 
prof. a. aCkurini gansakuTrebul yuradRebas 

amaxvilebs racionaluri ganlagebis Sedegad miRebul 
ekonomikur efeqtze, romelic tolia: 

CLLЭ )( 21  ,                 (2.46) 

sadac Э  _ekonomikuri efeqtia, lari; 

1L  _manqanis faqtiuri namuSevaria, Zr.sT.; 

2L  _manqanis namuSevari saxelosnos optimaluri 

ganlagebis Sedegad, Zr.sT.; 

C  _erTi ZravsaaTis Rirebuleba, lari. 
prof. i. ismailovis mier damuSavebulia meTodika 

servisuli sawarmos racionaluri ganlagebis Sesaxeb 
azerbaijanis respublikis niadagobriv klimaturi 
pirobebis gaTvaliswinebiT. 

zemoTaRniSnuli Sromebis detaluri analizis 
Sedegad davamuSaveT saqarTveloSi sasoflo-sameurneo 
teqnikis saremonto sawarmoebis racionaluri 
ganlagebis dasabuTebis meTodika, romlis algoriTmic 
Semdegia: 

1. SeirCeva saremonto obieqtebis saxe; 
2. ganisazRvreba saqarTvelos konkretul 

regionSi saremonto saxelosnoebis raodenoba, 



55 

 

maT Soris manZilebi, teqnikis wona da maT 
gadazidvaze saWiro muSaoba, mag. 5 saremonto 
saxelosnos SemTxvevaSi; 

453423121 SPSPSPSPA  ;           (2.47) 

756453112 SPSPSPSPA  ;           (2.48) 

958452213 SPSPSPSPA  ;           (2.49) 

1058362314 SPSPSPSPA  ;          (2.50) 

1049372415 SPSPSPSPA  .         (2.51) 

saremonto sawarmos racionalur ganlagebis 
centrad CaiTvleba is, romliskenac saremonto 
obieqtebis gadazidvaze Sesrulebuli muSaoba 
iqneba minimaluri. 

3. amis Semdeg xdeba koordinatTa meTodis 
gamoyeneba saremonto sawarmos racionaluri 
ganlagebis centris dasabuTebisaTvis, 
risTvisac aucilebeli pirobaa, rom 
saremonto obieqtebisa da saTadarigo 
nawilebis gadazidvaze saWiro danaxarjebi 
iyos minimaluri. 

4. Sedegebis Sejerebis Sedegad miRebuli 
koordinatebis mniSvnelobebi unda gamravldes 

K  koeficientze, romelic iTvaliswinebs 
saqarTvelos Tavisebur niadagobriv da 
klimatur pirobebs. 
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Tavi III. saqarTveloSi sazRvargareTidan Semotanili 

sasoflo-sameurneo teqnikis saeqspluatacio 

saimedoobis maCveneblebis gamokvleva 

 

 sazRvargareTuli sasoflo-sameurneo teqnika 
saqarTvelos soflis meurneobaSi 

 
Cveni qveynis agrosamrewvelo seqtorSi 

intensiurad Semodis evrokavSiris qveynebSi, aSS-Si da 
iaponiaSi warmoebuli sasoflo-sameurneo teqnika. am 
process xels uwyobs is garemoeba, rom moxda 
ekonomikuri sazRvrebis likvidacia Cvens qveyanasa da 
dasavleTs Soris da saqarTvelo gaxda evrisabWosa da 
msoflio savaWro organizaciis wevri qveyana. 

aRniSnulma faqtorebma Cvens fermerebsa da kerZo 
mewarmeebs SesaZlebloba misca msoflio bazarze 
SeiZinon sxvadasxva saxis Tanamedrove sasoflo-
sameurneo teqnika, romelic uzrunvelyofs soflis 
meurneobaSi Sromatevadi procesebis meqanizacias 
maRali teqnologiebis gamoyenebiT. 

dReisaTvis erT-erT ZiriTad problemas 
warmoadgens sazRvargareTuli sasoflo-sameurneo 
teqnikis SerCeva, romelic sakmaod rTuli amocanaa da 
mis gadasawyvetad saWiroa saTanado mecnieruli 
informacia manqanis teqnikuri, teqnologiuri, 
ekologiuri da socialuri problemebis Sesaxeb [63]. 
migvaCnia, rom sazRvargareTulma sasoflo-sameurneo 
teqnikam SeZenamde unda gaiaros gamocda saqarTvelos 
Sesabamisi regionis realur saeqspluatacio pirobebSi, 
raTa dadgindes saeqspluatacio saimedoobis 
faqtobrivi maCveneblebi da misi gamoyenebs efeqturoba. 

saqarTveloSi bolo dros Semotanili 
sazRvargareTuli sasoflo-sameurneo teqnikidan 
gansakuTrebiT unda aRiniSnos, mag. (2KR) 

saqarTvelosadmi daxmarebis programa grantis saxiT. 
programa ganxorcielda 7 fazad, romlis mimdinareoba 
regulirdeboda iaponiisa da saqarTvelos mTavrobebs 
Soris. 
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1996/97 wlebSi 2KR-I programiT Semotanilia 
kombaini ,,SK_5M” _18 erTeuli, traqtori ,,DT-75” _11, 
,,MTZ-80” _10, guTani _21, farcxi _8, saTesi _18, 
kultivatori _7. 

1997/98 wlebSi 2KR-II programiT Semotanilia 
traqtori ,,MASSEY FERGUSON” _27 erTeuli, guTani _30, 
farcxi _5, saTesi _5, kultivatori _5, kombaini 
,,MASSEY FERGUSON” _25. 

1998/99 wlebSi 2KR-III programiT Semotanilia 
kombaini ,,CLAAS” _30 erTeuli, kombaini ,,KUBOTA” _9. 

1999/2000 wlebSi 2KR-IV programiT Semotanilia 
kombaini ,,SAMPO” _30 erTeuli, traqtori ,,KUBOTA” _30, 
saTesi _30, kultivatori _9, farcxi _9. 

2000/2001 wlebSi 2KR-V programiT Semotanilia 
traqtori ,,NEW HOLLAND” _147 erTeuli, guTani _147, 
farcxi _30, xorblis saTesi _73, kartofilis saTesi _5, 
kartofilis amRebi _5. 

2001/2002 wlebSi 2KR-VI Semotanilia kombaini _18, 
traqtori ,,NEW HOLLAND” _41, traqtori ,,GOLDONI” _48, 
guTani _89, farcxi _89, kultivatori _28. 

2004/2005 wlebSi 2KR-VII programiT Semotanilia 
kombaini ,,DOMINATOR_130” _5 erTeuli, traqtori ,,NEW 

HOLLAND” _53, guTani _43, farcxi _16. 
sul 2KR programis farglebSi SeZenilia 1631 

erTeuli sasoflo-sameurneo teqnika, maT Soris: 
 traqtori 367; 
 marcvlis amRebi kombaini _135; 
 martivi sasoflo-sameurneo teqnika _1129. 
aRniSnuli programiT sargebloben qveynis mcire, 

saSualo da msxvili fermeruli meurneobebi, romelTa 
sakuTrebaSi arsebuli miwis farTobi qveynis masStabiT 
600 000 ha-s Seadgens. 

garda aRniSnulisa saqarTvelos prezidentis 
nacionaluri programis farglebSi 2006 w. 
belorusiidan SeZenili iqna belarusis markis 
traqtori 75 erTeuli. 
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`Tanadgoma XXI saukune”-s mier usasyidlod iqna 
gadmocemuli Semdegi teqnika: 

traqtori, 140 kvt. simZlavris belarus_1523 _10 
erTeuli; 

traqtori, 65 kvt. simZlavris belarus_892 _90 
erTeuli; 

traqtori, 24 kvt. simZlavris belarus_320 _100 
erTeuli; guTani _100; kultivatori _50; farcxi _110. 

amerikuli xorblis realizaciidan amonagebi 
TanxiT SeZenili iqna Semdegi raodenobis sasoflo-
sameurneo teqnika: 

_traqtori 95 kvt. simZlavris modeli ,,MTZ_1221” 
_25 erTeuli; 

traqtori 58 kvt. simZlavris modeli ,,CLAAS” _32 
erTeuli; 

traqtori 38 kvt. simZlavris modeli solaris 
_120 erTeuli; kultivatori _30; farcxi _20. 

garda aRniSnulisa saqarTvelos mTavrobis 2007 
wlis 5 noembris #680 gankargulebis safuZvelze 
SeZenili iqna Semdegi raodenobis traqtori (cx. 3.1). 
 

cxrili 3.1 
saqarTvelos mTavrobis mier 2007 wels SeZenili 

traqtorebi 
 

# marka 
mwarmoebeli 

qveyana 
simZlavre 

kvt. 
raodenoba 

1 MTZ 82.1 belarusi 60 49 
2 MTZ 1221.2 belarusi 95 54 
3 MTZ 1523B belarusi 115 9 
4 MF 250 TurqeTi 60 60 
5 MF 3085 TurqeTi 62 5 
6 MF 3015 TurqeTi 69 10 
7 MF 3105 TurqeTi 77 5 
8 CLAAS germania 63 72 
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cx. 3.2-Si mocemulia saqarTvelos mTavrobis mier 
2007 wlis imave dadgenilebiT SeZenili sasoflo-
sasmeurneo manqanebi. 

 
cxrili 3.2 

 

# teqnikis dasaxeleba 
mwarmoebeli 

qveyana 
raodenoba 

1 motobloki MTZ-0,5 belarusi 15 

2 guTani ПЛН-3-351П belarusi 16 

3 guTani МЛН-4-35П belarusi 15 

4 guTani ПЛН-5-35Н belarusi 10 

5 kultivatori КНС-4,0 belarusi 25 

6 guTani samkorpusiani TurqeTi 60 
7 misabmeli 2ПТС-5 belarusi 16 

8 misabmeli 2ПТС-4,5 belarusi 18 

9 saTibela КС-Ф-2,1Б4 belarusi 50 

 
garda aRniSnulisa bolo wlebSi saqarTveloSi 

kerZo pirebisa da firmebis mier Semotanilia didi 
raodenobis sazRvargareTuli warmoebis sasoflo-
sameurneo teqnika da saWiroa gamokvleuli iqnes misi 
saeqspluatacio saimedoobis maCveneblebi da gamoyenebis 
efeqturoba. 
 
 
 

3.2. sazRvargareTuli sasoflo-sameurneo teqnikis 
muSaunarianobis dakargvis mizezebi 

 
Tanamedrove traqtori, kombaini da sxva sasoflo-

sameurneo manqana rTuli obieqtia, romelic Sedgeba 
erTmaneTTan dakavSirebuli elementebisagan 
_agregatebisagan, kvanZebisagan, meqanizmebisa da 
detalebisagan. 

eqspluataciis, Senaxvisa da transportirebis 
dros manqanis da misi calkeuli elementis teqnikuri 
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mdgomareoba aucileblad uaresdeba, rac saboloo 
angariSiT iwvevs mis mtyunebas. 

ucxoeTidan Semotanili sasoflo-sameurneo 
manqanebis mtyunebaTa yvelaze xSiri mizezia detalebis 
damsxvreva maTi simtkicis Semcirebisa da daRlilobiTi 
movlenebis gamo, detalebis zomebis, formisa da 
urTierTganlagebis Secvla muSa zedapirebis cveTis 
gamo, detalebis korozia da dabereba, detalebis 
deformacia ,,pikuri’’ datvirTvebis gamo. garda 
aRniSnulisa, manqanebSi mtyunebebis warmoSobis mizezi 
SeiZleba iyos regulirebaTa darRveva da damagrebaTa 
Sesusteba. 

rogorc prof. j. kacitaZe aRniSnavs [4] 
daRlilobiTi damsxvrevis dros, romelic dinamikuri 
datvirTvis Sedegia, maqsimaluri datvirTva ufro 
naklebia, vidre statikuri. aRniSnuli procesisaTvis 
damaxasiaTebelia deformaciis kvali. romlis 
dasawyisis erTaderTi niSania ZneladSesamCnevi 
mikroskopuli bzarebis warmoSoba. 

sasoflo-sameurneo manqanebis muSaunarianobis 
dakargvis ZiriTadi mizezi aris ara maTi detalebis 
msxvreva, aramed moxaxune elementebis mtyuneba cveTis 
gamo. sasoflo-sameurneo manqanebis umetesi meqanizmebis 
muSaoba damyarebulia SeuRlebaSi myofi detalebis 
zedapirebis fardobiT gadaadgilebaze, romelsac Tan 
axlavs xaxuni da cveTa. cveTa iwvevs detalebis 
Semcirebas masasa da zomebSi da saboloo angariSiT 
manqanis mtyunebas. 

sasoflo-sameurneo manqanebis detalebis 
zedapirebis koroziuli dazianeba da rRveva manqanebis 
mtyunebebis erT-erTi gavrcelebuli mizezia. 
praqtikulad sasoflo-sameurneo teqnikis yvela 
detali, romelic imyofeba eqspluataciaSi an SenaxvaSi, 
ganicdis koroziul rRvevas. 

rac Seexeba detalebis daberebas, a. selivanovis 
mier Camoyalibebuli iqna Teoria [22], romlis 
mixedviTac detalebSi da SeuRlebebSi mudmivad 
mimdinareobs rTuli fizikuri da qimiuri rRvevis 
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procesebi, amitom garkveuli drois Semdeg detali 
,,berdeba’’, ris gamoc igi gamousadegari xdeba da iwvevs 
mtyunebas. zogierTi detali muSaobis procesSi ar 
icvlis zomasa da formas, magram kargavs SeuRlebis 
muSaunarianobaSi SenarCunebisaTvis saWiro iseT 
Tvisebebs, rogoricaa drekadoba da magnitizmi 
(zambarebi, magnetoebi, cvladi denis generatorebi da 
sxva). 

sasoflo-sameurneo teqnikis Zravis gadaxureba da 
mtyuneba xdeba masSi namwvisa da minaduRis warmoqmniT. 
namwvi miiReba Zlier gadaxurebuli airebisa da sawvav-
sacxi masalis wvis produqtebis urTierTqmedebiT. 
namwvi auaresebs siTbogadacemas, xdeba detalebis 
gadaxureba da masze bzarebis warmoqmna. rac Seexeba 
minaleqs, misi warmoSobis mizezia Zravas gagrilebis 
sistemaSi da wylis gamTbob mowyobilobebSi iseTi 
wylis gamoyeneba, romelic Seicavs kalciumisa da 

magniumis marilebs ( 3CaCO , 3MgCO , 4CaSO , 4MgSO ) da 

meqanikur minarevebs. minaduRic siTbos cudi gamtaria 
da iwvevs detalebis gadaxurebas. 

calkeul SemTxvevebSi mosalodnelia aseve 
detalebis eleqtroeroziuli dazianeba, romelic 
gamowveulia naperwkluri ganmuxtviT, rac aixsneba imiT, 
rom ganmuxtvis dros eleqtronebi, romlebic udidesi 
siCqariT amoityorcnebian kaTodidan, ecemian anodze, 
axureben maT da iwveven detalis rRvevas.  

 
 

 
3.3. sazRvargareTidan Semotanili sasoflo- 
sameurneo teqnikis damaxasiaTebeli mtyunebebi 
saqarTvelos pirobebSi eqspluataciis dros 

 
rogorc zemoT aRvniSneT saqarTvelos 

niadagobrivi, dinamikuri da klimaturi pirobebi 
Tavisebur gavlenas axdenen sazRvargareTidan 
Semotanil sasoflo-sameurneo teqnikis saeqspluatacio 
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saimedoobaze da iwveven sxvadasxva saxis 
damaxasiaTebel mtyunebebs. aseTi saxis kvlevebs Cven 
vawarmoebdiT kaxeTis regionis SemadgenlobaSi Semaval 
raionebSi momuSave teqnikisaTvis. II TavSi warmodgenili 
meTodikis mixedviT dakvirvebebi warmoebda 2008...2010 
wlebis ganmavlobaSi. mtyunebis fiqsireba xdeboda 
specialur JurnalebSi da Semdeg xdeboda Sedegebis 
maTematikuri damuSaveba albaTur-statistikuri 
modelirebis meTodiT [4, 13, 15, 18]. 

saqarTveloSi eqspluataciaSi myofi 
sazRvargareTuli traqtorebis mtyunebis analizi 
gviCvenebs, rom maTi ZiriTadi mizezebia: kvebisa da 
SezeTvis sistemis filtrebis aradrouli Secvla, iseTi 
zeTebisa da sawvavis gamoyeneba, romlebic ar 
Seesabamebian damamzadebeli firmebis teqnikur pirobebs, 
qarxnuli sawvavmimwodebeli sistemis likvidacia an 
Secvla, dasaSveb normaze metad daWuWyianebuli zeTebis 
gamoyeneba, periodul teqnikur momsaxurebaTa 
aradrouli da zogjer araswori Catareba. 

marcvlis amRebi kombainebis damaxasiaTebel 
mtyunebas warmoadgenda tarabuas focxis TiTebis 
gaWedva miwiT da maTi gatexva arasakmarisi dazambarebis 
gamo. 

kombainebs, romelTa Semotana xdeba saqarTveloSi 
xSirad ar gaaCniaT namjis damgrovebeli, rac Cven 
migvaCnia marcvlis amRebi kombainis konstruqciul 
naklad. saqme imaSia, rom fermerul meurneobebs, 
romlebsac hyavT msxvilfexa saqoneli namja maTTvis 
erT-erT mniSvnelovan sakvebs warmoadgens. 

sazRvargareTul sasoflo-sameurneo teqnikis 
mtyunebaTa mizezs xSirad warmoadgens is garemoeba, 
rom misi mflobelebi, arendatorebi da meqanizatorebi 
ar floben saWiro codnas rTuli konstruqciuli 
elementebis eqspluataciis Sesaxeb, rac mniSvnelovnad 
uwyobs xels traqtorebis da kombainebis umtyunobis 
maCveneblebis Semcirebas da maT araefeqtur gamoyenebas. 
cx. 3.3-Si warmodgenilia traqtor ,,NEW HOLLAND”-is 
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mtyunebaTa ganawileba agregatebisa da sistemebis 
mixedviT. 

cxrili 3.3 
traqtor ,,NEW HOLLAND”-is mtyunebaTa ganawileba 

agregatebisa da sistemebis mixedviT (%-Si) 
 

traqtoris agregatebi 
da sistemebi 

mtyunebebi sirTulis jgufis 
mixedviT 

I II III I, II, III 
mTlianad traqtorze 54 19 16 11 
Zravi 62 21 17 20 
transmisia 24 28 17 39 
savali sistema _ _ 16 _ 
hidrosistema 14 37 50 41 
marTvis organoebi _ 14 _ _ 

 
rogorc cxrilidan Cans pirveli jgufis 62%, 

meore jgufis 21%, mesame jgufis 17% da erTdroulad 
samive jgufis 20% modis Zravze. mTlianad traqtorze 
pirveli jgufis mtyunebaze modis 54%. 

mesame jgufis mtyunebaTa yvelaze meti wili 
modis hidrosistemaze _50%. 

Cveni qveynis meurneobebSi amJamad muSaobs 90-ze 
meti ,,NEW HOLLAND”-is traqtori. fermerebTan da 
dilerebTan Cveni gamokiTxvis Sedegad ,,IVEKO”-s Zravis 
mtyunebaTa 54% _xdeba SezeTvis sistemis gamo, 23% 
_kvebis sistemis gamo, 16% _mrudmxara-barbaca 
meqanizmis detalebis gamo, xolo 7% _gagrilebis 
sistemis gamo. 

SezeTvis sistemis organoebis mtyunebaTa analizi 
gviCvenebs, rom TiTqmis yvela mtyuneba gamowveulia 
aRniSnuli sistemis filtris uwesivrobiT. 

hidravlikuri sakidi sistemis mtyunebaTa analizi 
saSualebas iZleva davaskvnaT, rom mtyunebaTa 26% 
modis hidrosistemis hidravlikuri tumbos Cobalze, 
14% hidrosistemis filtrze da 5% avtomaturi sakidi 
sistemis meqanizmebze. 
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mtyunebaTa xasiaTis mixedviT davaskveniT, rom 
traqtoris mtyunebebis 12% ekuTvnis konstruqciuls, 
xolo 24% _ki saeqspluatacios. 

cx. 3.4-Si warmodgenilia traqtor ,,CLAAS”-is 
mtyunebaTa ganawileba agregatebisa da sistemis 
mixedviT. 

 
cxrili 3.4 

traqtor ,,CLAAS”-is mtyunebaTa ganawileba agregatebisa 
da sistemebis mixedviT (%-Si) 

 

traqtoris agregatebi 
da sistemebi 

mtyunebebi sirTulis jgufis 
mixedviT 

I II III I, II, III 
mTlianad traqtorze 59 19 8 14 

Zravi 79 20 5 6 
transmisia 4 _ _ _ 

savali sistema 3 _ _ _ 
hidrosistema 10 _ _ _ 

marTvis organoebi 4 1 _ _ 

 
rogorc cxrilidan Cans ,,CLAAS”-is markis 

traqtoris mtyunebaTa umetesi nawili (79%) modis 
Zravze, maT Soris pirveli jgufis mtyunebebi _79%, 
meore jgufis 20%, mesame jgufis _5% da smive jgufis 
_6%. 

hidrosistemis mtyunebebidan yvelaze ufro xSiri 
iyo hidravlikuri sakidi sistemis mowyobilobaTa 
uwesivrobani _10%. 

Zravis saerTo mtyunebebidan (79%) 73% modis 
kvebis sistemis organoebze, 18% SezeTvis sistemaze, 5% 
gagrilebis sistemaze da 4% Zravas mrudmxara-barbaca 
meqanizmze. aqedan gamomdinare SegviZlia davaskvnaT, rom 
Zravis yvelaze ufro arasaimedo elementad iTvleba 
kvebis sistemis organoebi. 

rogorc Cvenma dakvirvebebma aCvena ,,CLAAS”-is 
markis traqtorebis saqarTvelos pirobebSi 
eqspluataciisas xSirad gamodis mwyobridan 
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hidrosistemis damcav meqanizmSi arsebuli signalis 
gadamwodi  TiTi (danarTi 2.). 

zemoTaRniSnuli mtyunebis mizezi aris is, rom 
meqanizatorebi teqnikuri pirobebis moTxovnis mixedviT 
ar axdenen zeTis periodul Secvlas, ris gamoc 
hidrosistemis damcav meqanizmSi arsebuli signalis 
gadamwodi  TiTi kargavs funqcionirebas _iRuneba, 
tydeba da sabolood sistema iTiSeba. meqanizatorebi ki 
gatexil detals aduReben kustarulad, amasTan erTad 
ar axdenen SeduRebis adgilidan flusisa da rkinis 
zedmeti nawilakebis mocilebas, romlebic Semdgom 
xvdeba zeTSi da aWuWyianebs mas, rac kidev metad 
auaresebs sistemis gamarTulad muSaobis process.  

aseve Cvens mier dafiqsirebuli iqna reversuli 
gadacemis sakisris qveSa lilvis intensiuri cveTa, rac 
Cveni azriT gamowveulia zeTis daWuWyianebiT, 
meqanizatorebis teqnikuri pirobebis moTxovnis 
Seusruleblobis gamo. 

,,CLAAS”-is markis traqtoris Zravis kvebis 
sistemis mtyunebaTa analizi gviCvenebs, rom saerTo 
mtyunebaTa 29% modis trubokompresorze, 22% _sawvavis 
tumboebze da sawvavis uxeSi wmendis filtrebze, 14% 
_sawvavis eleqtrul tumboze, xolo 9% _sufTa wmendis 
filtrebze. 

Segrovili statistikuri masalis analizma 
gviCvena, rom daregistrirebuli mtyunebebis 5% 
ekuTvnis traqtoris konstruqciul naklovanebas, 
romelic daSvebulia qarxana-damamzadebelis mier, 15% 
_saeqsplutacio mtyunebebs, romelebic xdeba 
meqanizatorTa mier, xolo 6% _sawarmoo mtyunebebs. 
Cvenma dakvirvebebma gviCvena, rom aRniSnuli 
traqtorebis eqspluataciis wesebis damaxasiaTebel 
darRvevas warmoadgens arakondiciuri sawvavisa da 
sacxi masalis gamoyeneba, qarxnis mier damontaJebuli 
sawvavi sistemis elementebis gaTiSva da zeTis 
aradrouli Secvla ZravSi, teqnikuri pirobebis 
Seusabamo motoruli da satransmisio zeTebis 
gamoyeneba. 
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sawarmoo mtyunebebis mizezad migvaCnia zogierTi 
detalebis masalebis araswori SerCeva da qimiur-
Termuli damuSavebis reJimebis darRveva. 

amis Semdeg Cvens mier gamokvleuli iqna marcvlis 
amRebi kombainebis ,,SAMPO”-s damaxasiaTebeli 
defeqtebi. maTi eqspluataciis dros gamovlenili 
mtyunebebi davajgufeT calkeuli kvanZebis mixedviT da 
gamokvlevis Sedegebi warmodgenilia cx. 3.5-Si. 

 
cxrili 3.5 

,,SAMPO”-s marcvlis amRebi kombainebis mtyunebaTa 
ganawileba ZiriTadi kvanZebis mixedviT 

 

# kombainis agregatebi da kvanZebi 
mtyunebebi, 

%-Si 
1 mTlianad kombainze 100 
2 xederi 20 
3 hidrosistema 23 
4 Zravi 38 
5 eleqtromowyobiloba 7 
6 salewi apareti 6 
7 savali nawili 4 
8 marcvlis transportiorebi 2 

 
rogorc cxrilidan Cans marcvlis amRebi 

kombainis ,,SAMPO”-s saerTo mtyunebebidan, yvelaze meti 
wonadi _38% modis Zravze, hidravlikuri sistemis 
mtyunebebze _23%, eleqtromowyobilobebze _7%, salew 
aparatze _6%, xolo saval nawilze _4%, mxolod 
mtyunebaTa 2% modis marcvlis transportiorebze. 

Zravis damaxasiaTebel mtyunebebad SeiZleba 
CaiTvalos SezeTvis sistemaSi arsebuli zeTis 
filtrebis daWuWyianeba, muSaunarianobis dakargva da 
eleqtruli xelsawyoebis mwyobridan gamosvla.  

xederis ZiriTadi defeqtebia: variatoris Skivis 
gatexva (25%), variatoris amZravi Rvedis gawyveta (19%), 
xederis danis segmentebis gatexva (10%) da a.S. 
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hidrosistemis ZiriTadi defeqtebia: 
hidrosistemaSi zeTis wnevis arastabiluroba, xederis 
amwevi hidrocilindris CobalSi zeTis gaJonva, salewi 
aparatisa da xederis amwevi cilindrebis mtyuneba, 
zeTis gaJonva ukana Zalur cilindrebSi.  

zogierTi sazRvargareTuli da yofil sabWoTa 
kavSirSi warmoebuli sasoflo-sameurneo teqnikis 
gamocdis saboloo Sedegebi [64], romlebic Cvens mier 
mopovebuli statistikuri masalebis maTematikuri 
damuSavebiT iqna miRebuli mocemulia cx. 3.6-Si. 

 
cxrili 3.6 

monacemebi sazRvargareTuli da yofil sabWoTa 
kavSirSi warmoebuli sasoflo-sameurneo teqnikis 

calkeuli kvanZebis mtyunebaTa Sesaxeb %-ebSi 
 

s
.m
. 
ma
nq
an
a 

ma
r
ka
 

Zr
av
i 

s
iC
. 

ko
l
o
f
i 

ma
r
T
vi
s
 

s
is

t
em
a 

el
eq
t
r
o
 

mo
w
yo

b
il

o
b
a 

hi
d
r
av
l
ik
a 

Ca
r
T
vi
s
 

qu
r
o
 

va
r
ia
t
o
r
i 

x
ed

er
i 

c
x
au

r
a 

R
ve
d
eb
i 

s
x
va
 

t
r
aq
t
o
r
i 

GOLDONI 60,8 9,3 2,7 9,4 4,4 7,7 _ _ _ _ 5,7 
MESSEY 

FERGUSON 
26,9 10,1 26,7 9,4 9,6 10,0 _ _ _ _ 7,3 

MTZ 14,5 17,4 29,4 10,0 8,5 15,0 _ _ _ _ 5,2 
DT-75 35,0 11,0 32,2 4,0 7,8 6,4 _ _ _ _ 3,6 
NEW 

HOLLAND 
55,3 9,5 5,3 5,2 9,9 10,0 _ _ _ _ 4,8 

ko
mb

ai
ni

 

MESSEY 

FERGUSON 
24,5 7,0 2,0 9,3 13,8 _ 19,1 7,7 2,0 8,9 5,7 

SAMPO 24,0 6,8 _ 5,0 23,0 _ 18,0 10,2 2,0 6,0 5,0 
NIVA 22,5 _ 3,0 13,6 14,0 _ _ 20,0 5,2 7,1 5,6 

KLAAS 25,0 _ _ 13,5 22,0 _ _ 14,9 2,3 
14,
0 

8,3 

 
rogorc warmodgenili masalebis analizi 

gviCvenebs, yofil sabWoTa kavSirSi warmoebuli 
traqtorebisaTvis mtyunebaTa meti wili (29...32%) modis 
marTvis sistemis kvanZebsa da detalebze, rac 
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mniSvnelovnad amcirebs saeqspluatacio saimedoobas da 
auaresebs operatoris muSaobis pirobebs. 

,,NIVA”-s markis kombainebisaTvis mtyunebaTa didi 
wili 20% modis xederze, maSin, rodesac igive sidide 
,,MESSEY FERGUSON”-is tipis kombainebisaTvis Seadgens 
7,7%, xolo ,,SAMPO” -saTvis 10,2% -s. 

maSasadame, sazRvargareTuli sasoflo-sameurneo 
teqnikis saimedoobis maCveneblebi mniSvnelovnad 
aRemateba yofil sabWoTa kavSirSi warmoebuli teqnikis 
saimedoobis maCveneblebs. 

erTaderTi naklovani mxare, rac Cvens mier iqna 
dafiqsirebuli aRniSnuli teqnikisaTvis is iyo, rom 
mtyunebaTa didi wili traqtorebisaTvis Seadgenda 
Zravze 55-60%, xolo kombainebisaTvis ki 23-25%. 

rogorc Cvenma dakvirvebebma da meqanizatorebTan 
gasaubrebam gviCvena es imiT aris gamowveuli, rom maT 
mier gamoyenebuli iyo SedarebiT dabali xarisxis 
dizelis sawvavi da sacxi masalebi, vidre es teqnikuri 
pirobebiT aris gaTvaliswinebuli. 

migvaCnia, rom aRniSnuli naklovani mxaris 
Tavidan acilebisaTvis saWiroa moxdes damatebiTi 
konstruqciuli cvlilebebi, kerZod gaZlierdes an 
daematos  traqtorebs da kombainebs sawvavisa da sacxi 
masalebis  filtrebi gasufTavebisaTvis xarisxis 
gazrdisaTvis. aseve migvaCnia, rom guTnebis 
saeqspluatacio saimedoobisa da mwarmoeblurobis 
gazrdis mizniT, saWiroa gamoyenebuli iqnes specialuri 
mowyobiloba, romelic Cvens mier iqna rekomendebuli 
da masze miRebulia patenti (ix. danarTi 3.). 
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3.4. sasoflo-sameurneo teqnikis saeqspluatacio 
saimedoobis maCveneblebis gaangariSeba 

 
albaTur-statistikuri modelirebisa da Cvens 

mier damuSavebuli meTodikis mixedviT ganisazRvra 
saimedoobis iseTi maCveneblebi, rogoricaa saSualo 

namuSevari mtyunebaze H , umtyuno muSaobis albaToba 

)(HP , mtyunebaTa intensivoba  , mzadyofnisa da 

teqnikuri gamoyenebis koeficientebi mK  da t.g.K . 

gamokvlevis Sedegebi mocemulia cx. 3.7-Si da nax. 
3.1-ze. 
 

cxrili 3.7 
saimedoobis maCveneblebis Teoriuli da empiriuli 

Sedegebis gaangariSebis masalebi traqtor 
,,NEW HOLLAND”-isaTvis 

 

namuSevaris 
intervali 

ba...  

intervalis 
saSualo 

iH  

mtyunebaTa 
empiriuli 
sixSire 

im  

statistikuri 
(empiriuli) 
albaToba 

iW
 

 

0.0...300 150 42 0.30 
300...600 450 29 0.20 
600...900 750 24 0.17 
900...1200 1050 17 0.12 
1200...1500 1350 12 0.09 
1500...1800 1650 8 0.06 
1800...2100 1950 5 0.04 
2100...2400 2250 3 0.02 
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nax. 3.1  saimedoobis maCveneblebis grafikebi traqtor 

,,NEW HOLAND”-isaTvis. 
 
rogorc miRebuli Sedegebis analizi aCvenebs 

sazRvargareTis ganviTarebul kapitalistur 
saxelmwifoebSi warmoebuli teqnika saimedoobis 
maCveneblebiT mniSvnelovnad aRemateba yofil sabWoTa 
kavSirSi warmoebul analogiur manqanebs [4], ase 
magaliTad, traqtor ,,NEW HOLLAND”-is umtyuno 

muSaobis albaToba 2400H  Zr.sT-is ganmavlobaSi 

Seadgens 3,0)( HP , xolo ,,DT-75”-Tvis ki 2,0)(1 HP , 

xolo namuSevari mtyunebaze Sesabamisad tolia 732H  

Zr.sT da 2901 H Zr.sT. 
 

 
 
 
 



71 

 

Tavi IV. sasoflo-sameurneo teqnikis preciziuli 

detalebis aRdgenis racionaluri 

teqnologiis damuSaveba 

 

4.1. preciziuli detalebis muSaobis Taviseburebani 
 
rogorc Cvenma gamokvlevebma aCvenes 

sazRvargareTidan Semotanili sasoflo-sameurneo 
teqnikis erT-erT sust rgols saimedoobis 
TvalsazrisiT warmoadgens kvebis aparaturisa da 
hidrosistemis preciziuli wyvilebi, rac imiT aixsneba, 
rom meqanizatorebi iyeneben arakondiciur da dabali 
xarisxis dizelis sawvavs, SemzeT masalebs da aseve 
uxeSad arRveven teqnikuri eqspluataciis dadgenil 
wesebsa da normebs. 

kvebis aparatura Tanamedrove dizelis 
ZravisaTvis erT-erTi metad mniSvnelovani agregatia, 
romelic muSaobs rTul pirobebSi, es ki gamowveulia 
vibraciebiT, maRali temperaturiT, da cvladi wnevebiT. 

sawvavi aparaturis muSaobis raodenobrivi da 
xarisxobrivi maCveneblebi damokidebulia misi 
detalebis damzadebis sizusteze da xangamzleobaze. 

Cvens mier Catarebuli statistikuri dakvirvebebis 
Sedegad dadginda, rom preciziuli wyvilebis cveTa 
iwvevs ara marto sawvavi aparaturis muSaobis 
gauaresebas, aramed mTlianad manqanis uwesivrobas. am 
dros irRveva sawvavis Sefrqvevis dasawyisi da 
xangrZlivoba. 

yvinTis yvelaze meti cveTa aRiniSneboda 
cilindruli zedapiris  zeda wibosTan. d. gureviCis 
mixedviT [45] preciziuli wyvilebis muSaobisas wamyvans 
warmoadgens hidroabraziuli cveTa, rac gamowveulia 
sawvavSi myofi mcire zomis abraziuli nawilakebiT da 
yvinTas wiboebis eroziul-kavitaciuri cveTa. 
aRniSnuli mecnieris azriT cveTis procesSi 
monawileoben nawilakebi, romlebic imyofebian sawvavSi. 
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Cven SevecadeT dagvedgina yvinTas cveTis 
raodenobrivi maxasiaTeblebi albaTur-statistikuri 
modelirebis gamoyenebiT. 
 
 
 

4.2. yvinTebis cveTis zogierTi kanonzomierebani 
 
preciziuli wyvilebis aRdgenis teqnologiis 

damuSavebisaTvis movaxdineT cveTis Sesaxeb miRebuli 
masalebis damuSaveba albaTur-statistikuri 
modelirebiT [15]. 

cveTis ganawilebis generaluri maxasiaTeblebis 
dadgenisaTvis gamoviyeneT j. kacitaZis mier 
rekomendebuli statistikuri momentebis meTodi [26]. am 
meTodis dadebiTi mxare imaSi mdgomareobs, rom 
saSualebas iZleva ganisazRvros detalebis cveTis 
kanonzomierebani aRniSnuli parametris asimetriuli 
ganawilebis dros. 

cveTis gamokvleva xdeboda yvinTa-masris wyvilis 
magaliTze, amisaTvis vaxdendiT cveTis statistikuri 
rigis gansazRvras empiriuli masalebis safuZvelze, 
xolo Semdeg xdeboda yvinTas cveTis variaciuli rigis 
Sedgena da ganisazRvreboda intervalTa ricxvi (2.1) 
formuliT: 

gNK  2,31  

N  gamosakvlevi detalebis raodenobaa da Cveni 

SemTxvevisaTvis Seadgens 50N , e.i. 7502,31  gK  . 

cx. 4.1-Si mocemulia yvinTas cveTis Sesaxeb 
informaciis damuSavebis Sedegad miRebuli Sedegebi [65]. 
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cxrili 4.1 
yvinTas cveTis statistikuri maCveneblebi 

 

cveTis 
intervali 

ba...  

intervalis 
saSualo 

ix  

cveTis 
empiriuli 
sixSire 

im  

cveTis 
zrdadobiTi 

sixSire 
(empiriuli 
albaToba) 

iW  

1,0...2,0 1,5 2 0,04 
2,0...3,0 2,5 5 0,10 
3,0...4,0 3,5 11 0,22 
4,0...5,0 4,5 16 0,32 
5,0...6,0 5,5 9 0,18 
6,0...7,0 6,5 4 0,08 
7,0...8,0 7,5 3 0,06 

 
cveTis intervali ganisazRvreboda (2.2) 

formuliT. 

sadac: maxx  da minx  Sesabamisad warmoadgenen 

yvinTas cveTis maqsimalur da minimalur mniSvnelobebs 

da Cveni monacemebiT 8max x  mkm. da 1min x  mkm. 

1
7

18



h  mkm. 

cveTis fardobiTi sixSiris gansazRvra xdeboda 
(2.26) formuliT: 

N

m
W i

i   

sadac: im  aris cveTis empiriuli sixSire. 

cx. 4.1-is mixedviT avageT yvinTas cveTis 
ganawilebis histograma da pologonis empiriuli mrudi, 
romelic naCvenebia nax. 4.1-ze. 
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4

8

12

16

1,0 2,0 3,0 4,0 5,0 6,0 7,0 8,0

im

ix

1

2

 
nax. 4.1  yvinTas cveTis ganawilebis histograma (1) da 

poligoni (2). 
 
imisaTvis, rom ganvsazRvroT yvinTas cveTis 

ganawilebis Teoriuli kanoni saWiroa davadginoT 
generaluri maxasiaTeblebi, risTvisac vpoulobT sawyis 
da centralur statistikur momentebs. 

x  _ganisazRvreboda (2.10) formuliT [4]: 

h

xx
x i 0
  

sadac: 0x  _aris cveTis iseTi mniSvneloba, 

romelsac Seesabameba maqsimaluri empiriuli sixSire, 

5,40 x  mkm. 

sawyisi da centraluri momentebis 
gansazRvrisaTvis monacemebi warmodgenilia cx. 4.2-Si. 
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cxrili 4.2 
monacemebi yvinTebis sawyisi da centraluri momentebis 

gansazRvrisaTvis 
 

cveTis 
intervali 

ba...  

intervalis 
saSualo 

ix  
x  im  imx  

imx 2)(   imx 3)(   imx 4)(   

1,0...2,0 1,5 _3 2 _6 18 _54 162 
2,0...3,0 2,5 _2 5 _10 20 _40 80 
3,0...4,0 3,5 _1 11 _11 11 _11 11 
4,0...5,0 4,5 0 16 0 0 0 0 
5,0...6,0 5,5 1 9 9 9 9 9 
6,0...7,0 6,5 2 4 8 16 32 64 
7,0...8,0 7,5 3 3 9 27 81 243 

_ _ _ jami _1 101 17 569 

 
cxrilis mixedviT vpoulobT: 

02,0
50

1
1  ;  202,2

50

101
2  ; 

34,0
50

17
3  ;  4,11

50

569
4  ; 

9,10004,022  ; 

45,0)02,0(2)02,0(2334,0 3

3  ; 

4,11)02,0(3)02,0(26)02,0(34,044,11 42

4  . 

amis Semdeg SegviZlia ganvsazRvroT yvinTas 
cveTis ganawilebis generaluri maxasiaTeblebi: 

_saSualo ariTmetikuli mniSvneloba: 

48,41)02,0(5,410  hxx   mkm; 

_saSualo kvadratuli gadaxra: 

38,19,112   h  mkm; 

_variaciis koeficienti: 

3,0
48,4

38,1


x
V


; 

_modaluri cveTa: 

)(3 xMexMo  ; 
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sadac: Me _yvinTas cveTis ganawilebis medianaa 
da tolia: 

Me

K

i

i

m

S

m

h

LMe


























d
2

1

; 

L  _cveTis intervalis dasawyisia; 

dS  _dagrovili fardobiTi sixSirea im pirobiT, 

rom:             25
2

1 




K

i

im

Sd  da 18dS  

Mem  _medianur intervalSi myofi sixSirea da 

16Mem , maSin vRebulobT: 

44,444,04
16

)1825(1
4 


Me  mkm. 

36,4)48,444,4(348,4 Mo  mkm. 

e.i. yvinTas modaluri (yvelaze ufro 

gavrcelebuli) cveTa Seadgens 36,4Mo  mkm. 

radganac yvinTas cveTis ganawilebis variaciis 

koeficienti 3,0V  Teoriul kanonad vRebulobT 

normalur ganawilebas da vangariSobT cveTis Teoriul 
sixSires (2.21) formuliT [4]: 

tttx ZZZ
hN

m 





 2,36
38,1

150


 

tZ  _aris yvinTas cveTis normaluri ganawilebis 

simkvrive. tZ  funqciis mniSvneloba ganisazRvreba 

cxrilidan [4] t _s mixedviT formula (2.32): 
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cx. 4.3-Si mocemulia yvinTas cveTis ganawilebis 
Teoriuli sixSiris gaangariSebisaTvis saWiro 
monacemebi. 

cxrili 4.3 
monacemebi yvinTas cveTis ganawilebis Teoriuli 

sixSiris gaangariSebisaTvis 
 

cveTis 
intervali 

ba...  

intervalis 
saSualo 

ix  

xx
t i   tZ  

empiriuli 
sixSire 

im  
xm  

1,0...2,0 1,5 _2,159 0,0387 2 1,4 
2,0...3,0 2,5 _1,435 0,1485 5 5,4 
3,0...4,0 3,5 _0,710 0,3101 11 11,2 
4,0...5,0 4,5 0,0144 0,3989 16 14,4 
5,0...6,0 5,5 0,739 0,3034 9 10,9 
6,0...7,0 6,5 1,464 0,1374 4 5.0 
7,0...8,0 7,5 2,188 0,0371 3 1,3 

 
amis Semdeg vaxdenT yvinTas cveTis ganawilebis 

empiriuli da Teoriuli mrudebis agebas diagramis 
saxiT (nax. 4.2). 

4

8

12

16

1,0 2,0 3,0 4,0 5,0 6,0 7,0 8,0

xi mm ,

ix

1

2

mkm.

 
nax. 4.2  yvinTas cveTis ganawilebis empiriuli (1) da 

Teoriuli (2) mrudebi. 
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rogorc naxazidan vizualurad Cans empiriuli da 

Teoriuli Sedegebi sakmaod axlos imyofebian 
erTmaneTTan, magram imisaTvis, rom ufro zustad 
davadginoT yvinTas cveTis ganawilebis normaluri 
kanoni adeqvaturad asaxavs Tu ara Cvens mier cdiT 
miRebul Sedegebs, amisaTvis vadgenT cxrils (cx. 4.4). 
 

cxrili 4.4 
monacemebi kolmogorovis kriteriumis 

gaangariSebisaTvis 
 

cveTis 
interva

li 

ba...  

intervalis 
saSualo 

ix  

xx
t


 z

 

)(t  
)(

2

1
t

 

iW  dW

 

)(xF
 

1,0...2,0 1,5 _1,80 _0,9281 _0,464 0,04 0,04 0,036 
2,0...3,0 2,5 _1,07 _0,7154 _0,3575 0,1 0,14 0,143 
3,0...4,0 3,5 _0,35 _0,2737 _0,113 0,22 0,36 0,367 
4,0...5,0 4,5 0,38 0,2961 0,168 0,32 0,68 0,668 
5,0...6,0 5,5 1,10 0,7287 0,3645 0,18 0,86 0,865 
6,0...7,0 6,5 1,83 0,9328 0,4665 0,08 0,94 0,967 
7,0...8,0 7,5 2,55 0,9889 0,4945 0,06 1,0 0,995 

 
integralur funqcias vangariSobT (2.28) 

formuliT: 

)(5,05,0)( txF   

 sadac             dtet

t t





0

2

2

2

1
)(


  

 

)(t  aris laplasis integrirebuli funqcia da 

ganisazRvreba cxrilebidan [4] t -s mixedviT. 



xx
t


 z ,                       (4.1) 

sadac zx  _aris yvinTas cveTis intervalis zeda 

mniSvneloba. 
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empiriuli da Teoriuli Sedegebis damTxvevis 
albaTobis gaangariSebisaTvis kolmogorovis 

kriteriumis mixedviT ganvsazRvravT   parametrs (2.33) 
formuliT [4]: 

NWxFND 
max

max )( d , 

187,007,70265,05094,09665,0
max

  

 -s mixedviT [4] cxrilidan vpoulobT empiriuli 
da Teoriuli Sedegebis damTxvevis albaTobas: 

00,1)( P  

e.i. Cvens mier SerCeuli yvinTas cveTis 
ganawilebis Teoriuli kanoni _normaluri ganawileba 
adeqvaturad asaxavs empiriul Sedegebs. 
 
 
 
4.3. daqromvis Sedegad miRebuli safaris sisalisa da 

CaWidebis simtkicis gamokvleva 
 
Cvens mier SerCeuli principulad axali 

Semadgenlobis daqromvis eleqtroliti saSualebas 
iZleva miviRoT maRali meqanikuri Tvisebebis mqone 
rkina-qromis eleqtrolituri safari. 

imisaTvis, rom SegvemuSavebina preciziuli 
wyvilebis aRniSnul eleqtrolitSi aRdgenis 
racionaluri teqnologia Cvens mier Catarebuli iqna 
eqsperimentebi liTonuri safaris maqsimaluri sisalisa 
da CaWidebis simtkicis misaRebad. 

eqsperimentebi tardeboda Cvens mier damzadebuli 
samarjvebisa da agrosainJinro fakultetis meqanizaciis 
kvleviT laboratoriaSi profesor j. kacitaZis mier 
damzadebul eqsperimentul danadgarze. 

eqsperimentebis Catareba xdeboda meore TavSi 
warmodgenili meTodikis mixedviT. 

imis gamo, rom eleqtrolitis safaris sisalesa 
da cveTgamZleobas Soris arsebobs 
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pirdapirproporciuli damokidebuleba [66], xdeboda 
mxolod rkina-qromis safaris sisalis gamokvleva. 

cx. 4.5-Si warmodgenilia eqsperimentebis Sedegebi. 
 

cxrili 4.5 
eqsperimentebis Sedegebi rkina-qromis eleqtrolituri 

safaris sisalisa da CaWidebis simtkicis 
gansazRvrisaTvis 

 
faqtorebi parametrebi 

denis 

simkvrive 

kD , 

a/dm2 

eleqtroli 

tis 

temperatura 

ot  

mJavianoba 

pH  

qloro 

vani 

rkina 

kg/m3 

qloro 

vani 

qromi 

kg/m3 

qloro 

vani 

amoniumi 

kg/m3 

sisale 

H ,mpa 

CaWidebis 

simtkice 

 , mpa 

10 20 0,8 150 100 40 800 480 

20 25 1,3 160 110 42 840 500 

30 30 1,8 170 120 44 860 540 

40 35 2,1 180 130 46 900 580 

50 40 2,4 190 140 48 910 560 

60 45 2,7 200 150 50 900 540 

70 50 3,0 210 160 52 890 520 

80 55 3,3 220 170 54 880 500 

90 60 3,6 230 180 56 870 480 

100 65 3,9 240 190 58 800 460 

 
cdis Sedegebi damuSavebuli iqna umcires 

kvadratTa meTodiT da rkina-qromis safaris maRali 
CaWidebis simtkicis misaRebad dadgenili iqna Semdegi 
pirobebi: 

eleqtrolitis Semadgenloba, (kg/m3): 
 qlorovani rkina _180; 
 qlorovani qromi _130; 
 qlorovani amoniumi _46. 

eleqtrolizis reJimi: 

 eleqtrolitis temperatura 35t  Co ; 

 denis kaToduri simkvrive 40kD  a/dm2; 

 mJavianoba pH =2,1. 
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aseTi pirobebis dros rkina-qromis 
eleqtrolituri safaris sisale da CaWidebis simtkice 
Sesabamisad Seadgendnen: 

900H  mpa,        580  mpa. 

 
 

 
4.4. preciziuli detalebis aRdgenis teqnologia 

daqromviT axali eleqtrolitis gamoyenebiT 
 
Cvens mier Catarebuli eqsperimentebisa da 

Sedegebis maTematikuri analizis safuZvelze 
damuSavebuli iqna sasoflo-sameurneo teqnikis 
preciziuli detalebis daqromviT aRdgenis 
racionaluri teqnologiuri procesi axali 
eleqtrolitis gamoyenebiT. 

aRniSnuli teqnologia Seicavs Semdeg operaciebs: 
1. detalebis meqanikuri damuSaveba. am operaciis 

mizania, gacveTili detalebisaTvis swori geometriuli 
formis micema da cveTis kvalis aRmofxvra. 

swori geometriuli forma saWiroa 
detalebisaTvis imitom, rom daqromvis dros xdeba 
zustad igive formiT dafarva, rogoric aqvs aRsadgen 
detals. 

meqanikuri damuSaveba ZiriTadad xdeba saxex 
Carxebze maRali sizustiT. 

2. detalebis cximgacla.  
meqanikuri damuSavebis Semdeg saWiroa momzaddes 

aRsadgeni detalebi daqromvisaTvis, risTvisac saWiroa 
maTi zedapiri iyos gasufTavebuli cximisa da sxva 
saxis WuWyisagan. es operacia xdeba jer benziniT, xolo 
Semdeg venuri kiriT. 

3. detalebis garecxva civ wyalSi. 
4. montaJi sakidze da araaRsadgeni zedapirebis 

izolacia sapon-laqiT. 
5. anoduri mowamvla. 
es yvelaze metad sapasuxismgeblo operaciaa, 

romelzedac damokidebulia rkina-qromis 
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eleqtrolituri safaris CaWidebis simtkice. operacia 
xdeba 30%-ian gogirdmJavas xsnarSi 1-1,5 wuTis 

ganmavlobaSi anoduri simkvriviT 70...60kD  a/dm2. 

6. garecxva civ gamdinare wyalSi 1 wuTis 
ganmavlobaSi. 

7. detalebis aRdgena rkina-qromis 
eleqtrolituri safariT abazanaSi, romlis 
Semadgenlobaa (kg/m3): 
 qlorovani rkina _180; 
 qlorovani qromi _130; 
 qlorovani amoniumi _46. 

dafarvis reJimebi: 

 kaToduri denis simkvrive 40kD  a/dm2; 

 eleqtrolitis temperatura 35t  Co ; 

 mJavianoba pH =2,1. 

8. garecxva cxel wyalSi 3 wuTis ganmavlobaSi. 
9. neitralizacia 10%-ian kalcinirebul sodis 

xsnarSi 5 wuTis ganmavlobaSi. 
10. garecxva civ wyalSi. 
11. demontaJi. 
12. Termiuli damuSaveba 2 saaTis ganmavlobaSi 

RumelSi, romlis temperaturaa 300 Co . 
13. saboloo meqanikuri damuSaveba normalur 

zomamde. 
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Tavi V. saqarTveloSi  sasoflo-sameurneo 

teqnikis servisis racionaluri formebis dasabuTeba 

da saimedoobis gazrdis ekonomikuri efeqturoba 

 

5.1. sasoflo-sameurneo teqnikis servisis Tanamedrove 
mdgomareoba da misi principuli Taviseburebani 

saqarTveloSi 
 

teqnikis servisi mdgomareobs manqanebis ara 
marto teqnikur momsaxurebasa da remontSi, aramed 
iwyeba mniSvnelovnad adre, roca isini warmoadgenen 
saqonels, grZeldeba, rodesac manqana aris Sromis 
iaraRi da apogeas aRwevs saremonto warmoebis sferoSi. 

saqarTvelos sabazro ekonomikaze gadasvlis da 
meurneobriobis mravalformianobis gamo, mniSvnelovnad 
Semcirda traqtorebis, avtomobilebis, kombainebis da 
sasoflo-sameurneo manqana-iaraRebis raodenoba, 
gauaresda eqspluataciaSi myofi teqnikis mdgomareoba. 
cxadia es mdgomareoba uaryofiTad moqmedebs soflis 
saqonelmwarmoebelTa energoaRWurvilobaze, ris gamoc 
mcirdeba sawarmoebeli sasoflo-sameurneo produqciis 
moculoba. 

XX saukunis 30-iani wlebidan saqarTveloSi 
iqmneboda manqana-traqtorTa sadgurebi (mts-ebi), 
romlebic warmoadgendnen sasoflo-sameurneo teqnikis 
efeqturad gamoyenebis formas. maTi Tavisebureba 
mdgomareobda imaSi, rom teqnika ekuTvnoda aRniSnul 
sadgurebs da maTi remonti xdeboda mts-ebis saremonto 
saxelosnoebis mier. amis Semdeg 1961 wels Seiqmna 
gaerTianeba ,,soflteqnika”, romlis amocanas 
warmoadgenda kolmeurneobis da sabWoTa meurneobis 
teqnikis teqnikuri momsaxureba da remonti. 

garkveuli drois Semdeg qveyanaSi kvlav gatarda 
axali politikuri da ekonomikuri reformebi, ris 
Sedegadac moxda kolmeurneobebis da sabWoTa 
meurneobebis likvidacia, ramac gamoiwvia teqnikis 
servisis Zveli formis sruli likvidacia, teqnikis 
momsaxurebis simZimis centri gadatanili iqna regionul 
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doneze, am ukanasknelma ki gaarTula urTierTobebi 
soflad saqonelmwarmoeblebsa da teqnikis servisis 
sawarmoebs Soris. yovelive aman ki gamoiwvia aRniSnul 
sawarmoTa gaCanageba, saidanac bevri kvalificiuri piri 
wavida da CaerTo biznesis sxva sferoSi, aqedan 
gamomdinare gaizarda remontisa da teqnikuri 
momsaxurebis samuSaoebis moculoba (80-90%-iT) da 
TviTRirebuleba, xolo xarisxi Semcirda. 

ukanasknel periodSi aRniSnuli mdgomareobis 
nawilobriv gamosworebisaTvis Cveni qveynis 
xelisuflebam calkeul raionebSi Seqmna servis-
centrebi, rac udaod progresuli nabijia, magram 
samwuxarod, aRniSnuli centrebis optimaluri 
ganlageba da raodenoba ar aris mecnierulad 
dasabuTebuli da garda amisa gaTvaliswinebuli ar 
aris danaxarjebi sasoflo-sameurneo teqnikisa da 
saTadarigo nawilebis servis-centramde gadazidvaze. 
garda zemoTaRniSnulisa, saqarTveloSi sasoflo-
sameurneo teqnikis servisis Taviseburebani imaSi 
mdgomareobs, rom aucileblad unda iqnes 
gaTvaliswinebuli qveynis niadagobrivi da klimaturi 
pirobebis mravalferovneba, swored amitom konkretuli 
manqanis servisis modeli gansxvavebuli unda iyos sxva 
regionis modelisagan. 

 
 
 

5.2. fermeruli meurneobebis saxeebi da sasoflo- 
sameurneo teqnikis gamoyeneba maT mier 

 
,,ferma” inglisuri enis ganmartebiTi leqsikonis 

mixedviT ase ganisazRvraba ,,miwis farTobi, romelic 
mcenareuli kulturebisa da pirutyvisagan produqciis 
sawarmoeblad gamoiyeneba” [67]. igive literaturuli 
wyaros mixedviT Tanamerdove pirobebSi ferma ase 
ganisazRvreba: ,,organizacia, romelic iyenebs Tavis 
miwis farTobs, muSaxelsa da kapitalis resursebs 
sasoflo-sameurneo produqtTa an im saSualebaTa 



85 

 

sawarmoeblad, romelic sasoflo-sameurneo produqtad 
gardaiqmneba, iwarmoeba rogorc sakuTari 
moTxovnilebebis dasakmayofileblad, aseve 
sarealizaciod”. 

fermeri Tanamedrove teqnikisa da teqnologiis 
gamoyenebiT marTavs fermas, romelic sami ZiriTadi 
warmoebis faqtorisagan Sedgeba: miwa, muSaxeli da 
kapitali. fermis sididezea damokidebuli sasoflo-
sameurneo teqnikis ricxvi, misi Semadgenloba, 
muSaxelis raodenoba da a.S. saojaxo fermebi SeiZleba 
iyos wvrili, saSualo da msxvili. msxvili fermebi 
aris, iq sadac gamoyenebulia daqiravebuli samuSao 
Zala, an fermis marTva gadacemuli aqvT daqiravebul 
specialistebs. magaliTad, amerikis SeerTebul 
StatebSi, mcire zomis fermas miakuTvneben iseT 
meurneobas sadac 1-2 daqiravebuli muSaa, saSualos 
_sadac 2-3, xolo didi zomis saojaxo fermas, sadac 3-
ze meti daqiravebuli muSa muSaobs [7]. 

dasavleTis ganviTarebul qveynebSi fermis 
saSualo sidide Seadgens 100-500 ha-s, aRniSnul 
fermebSi 1000-1200 suli pirutyvia, xolo msxvil 
fermebSi ki 10-12 aTasi. aseT fermebSi warmoebas aqvs 
industriuli xasiaTi. fermeruli meurneobebi SeiZleba 
iyos individualuri, erToblivi, sasoflo-sameurneo 
korporacia, saojaxo da sxva. 

erToblivi aris iseTi ferma, rodesac misi 
mepatrone ori an meti piria, romlebic aerTianeben 
ZiriTad sawarmoo saSualebebs (miwa, teqnika, pirutyvi), 
SromiT resursebs da finansebs warmoebis gafarToebisa 
da mogebis mizniT. aseTi fermis monawile SeiZleba iyos 
piri, romelsac kavSiri ar aqvs soflis meurneobasTan, 
magram abandebs finansur saxsrebs. 

dRes msoflioSi farTod inergeba fermeruli 
asociaciebi, romlebic warmoadgenen fermerTa 
nebayoflobiT gaerTianebebs komerciuli miznis 
misaRwevad. 

germaniaSi 1995 wlidan moqmedebs ,,soflteqnikis” 
standarti, romlis mixedviTac Seqmnilia sasoflo-
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sameurneo teqnikis erToblivad gamoyenebis amxanagoba, 
romelsac ringi ewodeba. aRniSnuli amxanagoba xels 
uwyobs meqanizebul samuSaoTa maRalxarisxovan da 
droul Sesrulebas, maTze danaxarjebis Semcirebas da 
teqnikis efeqturad gamoyenebas misi wliuri datvirTvis 
gazrdisa da mocdenebis SemcirebiT. 

teqnikis erToblivad gamoyenebis sistema 
,,amxanagoba” msoflios mraval qveyanaSi arsebobs, 
magaliTad: avstriaSi _176, braziliaSi _550, 
safrangeTSi _44, poloneTSi _18. aRniSnuli amxanagobebi 
aris aseve aSS-Si, iaponiaSi, luqsemburgSi da a.S.  

teqnikis meurneobaTaSoris erToblivi gamoyenebis 
efeqturobis gazrdisaTvis saxelmwifoebi iyeneben 
stimulirebis sxvadasva meTods. magaliTad, 
safrangeTisa da germaniis mTavrobebi gamoyofen 
SeRavaTian kreditebs erToblivad SeZenili teqnikis 
gamoyenebisaTvis. 

nax. 5.1-ze warmodgenilia fermerul da glexur 
meurneobebSi sasoflo-sameurneo teqnikis erToblivi 
gamoyenebis msoflioSi aprobirebuli modelebi. 

 

F1

F4 F3

F2 F1

F4 F3

F2

F1

F4 F3

F2F1

F4 F3

F2

I

III IV

II

 
nax. 5.1  fermerul da glexur meurneobebSi sasoflo-
sameurneo teqnikis erToblivi gamoyenebis modelebi. 

I_gabneuli gamoyeneba, II_centralizebuli 
gamoyeneba sakuTari teqnikis gareSe, 
III_centralizebuli gamoyeneba sakuTari teqnikiT, 
IV_TviTuzrunvelyofa. 
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samwuxarod, CvenTan gamoiyeneba mxilod I modeli 
da momavalSi saWiroa gadavideT ufro maRal formaze 
III modelze, sasoflo-sameurneo teqnikis 
centralizebul gamoyenebaze sakuTari teqnikiT. 

aSS-sa da dasavleT evropis mraval saxelmwifoSi 
farTod aris gavrcelebuli kerZo sawarmoebi 
fermeruli da glexuri meurneobebisaTvis meqanizebul 
samuSaoTa SesrulebisaTvis. mag. germaniaSi moqmedebs 
3200, xolo daniaSi 700 meqanizaciis kerZo sawarmo. maT 
gankargulebaSia sxvadasxva saxisa da markis 
traqtorebi, marcvlis amRebi kombainebi, sasoflo-
sameurneo manqanebi da satransporto saSualebebi. maT 
mier Sesrulebul samuSaoebSi Sedis praqtikulad 
niadagis damuSavebis yvela operacia _dafarcxva, 
rigTaSorisi damuSaveba, Sewamvla, balaxis, 
marcvlovani da sasilose kulturebis, Saqris Warxlis, 
kartofilis da sxvaTa aReba. 

aSS-Si mudmivad muSaoben e.w. ,,boSa kombainebi” 
anu kerZo meqanizebuli razmebi marcvleulis asaRebad. 
aRniSnuli razmebis mewarmeebi daaxloebiT aprilis 
bolos meqsikis sazRvridan iwyeben mosavlis aRebas 
CrdiloeTisaken moZraobiT xorblis aRebis drois 
mixedviT oklahamis Statis gavliT. calkeuli razmebi 
gadadian kanadaSic, sadac xorblis aReba grZeldeba 
oqtombris Sua ricxvebamde. aseT ,,mogzaur” razmebs 
gaaCniaT minimum 10 kombaini, aseve satvirTo 
avtomobilebi da misabmelebi marcvlis adgilobriv 
elevatorebamde transportirebisaTvis. mosavlis aRebis 
periodSi isini muSaoben 12 saaTs dReSi da 7 dRes 
kviraSi, riTac miiRweva manqanebis maRali wliuri 
datvirTva _1500 saaTi, rac Seesabameba sezonSi 3000 ha-
is aRebas. zemoTaRniSnulis analogiurad bolo 
periodSi dainerga kombainebis gamoyeneba safrangeTSi 
(CrdiloeT nawilSi, belgiasa da holandiaSi). 
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5.3. teqnikuri servisis dileruli sistema 
 

ucxoeTis ganviTarebul qveynebSi arsebobs 
dileruli samsaxuris Semdegi saxeebi: 
 firmuli servisis sistema; 
 dileruli sistema; 
 firmuli servisis dileruli sistema. 

firmul serviss axorcielebs damamzadebeli 
firma, amasTan servisis sawarmo imyofeba firmis 
balansze. aseTi saxis servisi aris ruseTis iseT 
saavtomobilo qarxnebSi rogoricaa ,,ВАЗ”, ,,КАМАЗ” da 
sxv. 

sabazro ekonomikis mqone qveynebSi servisis aseTi 
saxe ar aris danergili da is gamoiyeneba mxolod 
xomaldebisa da TviTmfrinavebis mimarT. samagierod, 
aseT qveynebSi farTod aris gavrcelebuli dileruli 
sistema. dileri aris Suamavali, romelsac teqnikis 
damamzadebeli firma avalebs Tavisi manqanebis serviss.  

dileruli sistemis dros manqanis yvela 
uwesivrobas aRmofxvris dileri, xolo damamzadebeli 
firma ixdis mis danaxarjebs manqanebis sabiTumo fasiT 
SeRavaTian TanxaSi miyidviT. 

dileruli sawarmos organizaciisaTvis 
aucilebelia finansuri uzrunvelyofa da materialur-
teqnikuri bazis arseboba. sazRvargareTis qveynebis 
gamocdileba aCvenebs, rom soflis meurneobaSi 
teqnikuri servisisaTvis yvelaze ufro misaRebia 
dileruli sistema. amitom, saqarTveloSi aseTi sistemis 
organizaciisaTvis saWiroa msiflio gamocdilebis 
gTvaliswineba. 

dileruli sistemis arsi mdgomareobs 
Suamavlebis minimaluri raodenobis uzrunvelyofaSi 
sasoflo-sameurneo teqnikis mwarmoebelsa da 
momxmarebels Soris. 

aRniSnul qveynebSi SeiniSneba servisis sawarmoTa 
koncentraciisaken tendencia, amavdroulad umjobesdeba 
teqnikuri aRWurviloba. 
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dileruli sawarmoebi asruleben Semdeg 
samuSaoebs: gayidviswina momsaxureba, momsaxureba 
gayidvis momentSi (parametrebis kontroli, damatebiTi 
mowyobilobis dayeneba da sxva), gayidvisSemdgomi 
momsaxureba, sagarantio da garantiis Semdgomi 
momsaxureba xelSekrulebiT. 

sagarantio periodSi damamzadebeli firma 
dilers uxdis im detalebis Rirebulebis Sesabamis 
Tanxas, romlebic gamovlen mwyobridan. 

bolo periodSi sasoflo-sameurneo teqnikis 
servisiT dakavebuli dilerebi cdiloben axlos iyvnen 
teritoriis mixedviT teqnikis mwarmoebel qarxnebTan da 
firmebTan. aSS-Si dileruli punqtebis moqmedebis zona 
mcire simZlavris traqtorebisaTvis Seadgens 30-40 km-s, 
xolo didi simZlavris traqtorebisaTvis 200-250 km-s. 
aSS-Si dilerebi axorcieleben momsaxurebis farTo 
speqtrs, magram maTi Semosavlis ZiriTadi wyaro aris 
axali teqnikis realizacia. 

ase, mag. firma ,,interneiSen xarvester”-i 
Semosavlebs ase anawilebs: 40% _axali teqnikis 
gayidvebi, 20% _saTadarigo nawilebis realizacia, 20% 
_teqnikuri momsaxurebis Catareba, 15% _namuSevari 
teqnikis gayidva, 5% _manqanis Cabareba arendaze 
(ijaraze). kompania dilers amaragebs, manqanebiTa da 
mowyobilobebiT kreditiT 18 Tvemde. 

firmuli servisis dileruli sistema iseTia, 
roca firma avalebs dilers samuSaoebis Catarebas 
teqnikur servisze, magram amave dros axorcielebs 
servisuli samuSaoebis mkacr kontrols. ucxoeli 
specialistebi gamoyofen teqnikis muSaunarianobaSi 
SenarCunebis sam etaps: manqanebis konstruqciis daxvewa, 
teqnikuri momsaxurebis da remontis organizaciisa da 
teqnologiis srulyofa, riskis Semcireba xarisxis 
garantiis safuZvelze. ukanaskneli faqtori axasiaTebs 
dileruli sistemis efeqturobas. ganviTarebuli 
qveynebis kompaniebis daaxloebiT 90% Tavisi 
produqciis teqnikur serviss axorcieleben dilerebis 
saSualebiT. 
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aSS-Si 7000-mde dileruli punqtia, romlebic 
awarmoeben sasoflo-sameurneo teqnikis serviss. 
dilerul sistemas warmatebiT iyeneben iseTi cnobili 
firmebi, rogoricaa ,,jon-diri”, ,,katerpilari” da sxv. 

ganviTarebul qveynebSi dileruli sawarmoebi 
warmoadgenen ojaxurs, romlebic erTi an ramdenime 
firmis licenziiT hyidis manqanebs da awarmoebs maT 
teqnikur serviss. teqnikis damamzadebeli qarxana 
dilerul punqts uwevs daxmarebas kreditis saxiT 
manqanebis miyidviT. 

ganvixiloT teqnikuri servisis realizaciis 
SesaZlo formebi. ratom aris saWiro dileri-Suamavali 
manqanebis teqnikuri servisis sistemaSi? imitom, rom 
qarxana damamzadeblis pirdapiri marketingi moiTxovs 
did finansur danaxarjebs. aSS-Si iseTi mZlavri firma, 
rogoricaa, mag. ,,jeneral motorsi” Tavis avtomobilebs 
hyidis 18 aTasi damoukidebeli dileris daxmarebiT. 

cnobilia saqonlis ganawilebis ramdenime 
marketinguli arxi. (nax. 5.2) 
 

mwarmoebeli
 

momxmarebeli
 

sabiTumo 
movaWre

 

mwarmoebeli
 

sabiTumo 
movaWre

 

mcire
sabiTumo 
movaWre

 

sacalo 
movaWre

 

momxmarebeli
 

sacalo 
movaWre

 

mwarmoebeli
 

momxmarebeli
 

mwarmoebeli
 

sacalo 
movaWre

 

momxmarebeli
 

 
nax. 5.2  sasoflo-sameurneo teqnikis ganawilebis 

marketinguli arxebi. 
 
saqarTveloSi sasoflo-sameurneo teqnikis 

teqnikuri servisis organizaciis dros dileruli 
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samsaxuris daxmarebiT mizanSewonilia gamoyenebuli 
iqnes erTdoniani arxi. es saSualebas mogvcems 
gamoiricxos damatebiTi Suamavlebi da gaxdes 
momsaxureba operatiuli. didi mniSvneloba aqvs 
teqnikuri servisis organizaciul-teqnikur struqturas. 
Cveni gamokvlevebiT aseT struqturad saqarTveloSi 
SeiZleba Camoyalibdes sasoflo-sameurneo teqnikis 
firmuli teqnikuri sistema da teqnikuri servisis 
regionuli sistema. aseT pirobebSi teqnikuri servisis 
ZiriTadi SesaZlebloba fermeruli meurneobebisaTvis 
iqnebian pirveladi servisuli sawarmoebi 
(gaerTianebebi), saremonto samomsaxuro, momarageba-
gasaRebis samsaxurebi, aseve fermerTa gaerTianebebi, 
raionuli servisuli sawarmoebi (gaerTianebebi), 
teqnikuri servisis regionuli centrebi, damamzadebeli 
qarxnebis teqnikuri servisis mTavari centrebi, 
specializebuli saremonto sawarmoebi da 
agromomaragebis sawarmoebi. 

uaxloes gardamaval periodSi saqarTveloSi 
saWiroa dainergos dileruli samsaxuris iseTi sistema, 
rodesac erTdroulad imoqmedebs firmuli teqnikuri 
servisis sistema. Tu sazRvargareTis ganviTarebul 
saxelmwifoebSi, kerZod aSS-Si, traqtorebis teqnikuri 
momsaxurebisa da remontis samuSaoebis 80% 
xorcieldeba damoukidebeli dilerebis mier. CvenTan 
pirvel periodSi aRniSnuli samuSaoebis 90% 
sasurvelia Sesruldes dilerebis mier damamzadebeli 
qarxnebis patronaJiT. momavalSi TandaTan moxdeba 
aRniSnuli samuSaoebis gadanawileba damoukidebel 
dilerebze. qarxana-damamzadeblebis dilerebad 
SeiZleba mogvevlinon specializebuli saremonto 
saxelosnoebi, xolo damoukidebel dilerebad ki 
sacvleli punqtebi, saerTo daniSnulebis saxelosnoebi 
da a.S. 
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5.4. dileruli samsaxuris organizaciuli sqemebi 
 

dileruli samsaxuris organizaciuli struqtura 
saqarTvelos pirobebisaTvis saWiroa SeirCes arsebuli 
saremonto-samomsaxuro sawarmoebis racionaluri 
gamoyenebis gaTvaliswinebiT. ganviTarebuli qveynebis 
saxelmwifoebi gvTavazoben agrarul sferoSi 
dileruli samsaxuris organizaciis sqemas, romelic 
naCvenebia nax. 5.3-ze. 
 

damamzadebeli 
qarxana

damoukidebeli
dileri

damamzadebeli 
qarxnis dileri

fermeruli 
da glexuri 
meurneobebi

sasoflo-
sameurneo
saaqcio

sazogadoebebi

kooperativebi
kerZo 
mewarme

sasoflo-
sameurneo 

daniSnulebis 
mcire sawarmo

fermerebi

 
nax. 5.3  dileruli samsaxuris struqturuli sqema 

agrosamrewvelo sferoSi. 
 
dileruli sawarmo SeiZleba iyos kerZo 

moRvaweobis individualuri Sromis formis SezRuduli 
pasuxismgeblobis saaqcio sazogadoeba (Sps). mas 
SeuZlia momxmarebels gauwios momsaxureba 
xelSekrulebiT erTi an ramdenime qarxnis manqanebiT. 
fermerTa gaerTianeba maT saSualebas aZlevs SeiZinon 
saremonto samsaxurebis obieqtebi sakuTari adgilis 
realizaciisaTvis saWiroebis dakmayofilebasa da 
teqnikis sxvgan realizaciisaTvis. isini SeiZleba iyos 
iseTi obieqtebi, rogoricaa saremonto saxelosno, 
samanqano ezo, navTobsacavi gasawyobi postebiT, 
manqanebis gaqiravebis punqtebi, momsaxurebisa da 
remontis moZravi agregatebi. dileruli samsaxuris 
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SeqmnisaTvis saqarTveloSi bazad SeiZleba 
gamoyenebuli iqnes raionebis softeqnikis Zveli 
saremonto saxelosnoebi (Tu isini jer kidev 
SenarCunebulia). dileris gankargulebaSi unda iyos 
normatiuli teqnikuri dokumentacia, saremonto-
teqnikuri mowyobiloba, sareklamo da saswavlo 
literatura, plakatebi. dilerebis specializacia 
SeiZleba moxdes yvela markis avtomobilze an 
mecxoveleobis fermebis manqanebze da mowyobilobebze. 
aseT SemTxvevaSi dileri gvevlineba gamyidvelad – 
sxvadasxva qarxnis manqanebis mimwodeblad da 
momxmareblis winaSe aris aRniSnuli qarxnebis 
warmomadgeneli. dilerul punqtebSi momuSaveTa 
ricxovnoba SeiZleba Seadgendes 1...12 kacs. 
specializebul servisul saxelosnos SeuZlia Tavisi 
funqciebi Seasrulos individualuri SromiTi 
moRvaweobis safuZvelze, iyos kerZo sawarmo an Sps, 
romelic axorcielebs gansazRvruli saxis 
momsaxurebas. 

fermerebs SeuZliaT gawion mravali saxis 
momsaxureba: manqanebis SeZena, maTi teqnikuri 
momsaxureba da remonti, gaqiraveba da arenda, 
calkeuli aucilebeli samuSaoebis Sesruleba, 
sasoflo-sameurneo produqciis miReba, gadamuSaveba da 
Senaxva, konsultaciebisa da swavlebis Catareba, 
manqanebis gawyoba sawvaviTa da sazeTi masalebiT, 
saTadarigo nawilebis uzrunvelyofa da a.S. 

teqnikuri servisis raionul sawarmoebs (an 
gaerTianebas) SeiZleba hqondes: traqtorebis, 
mecxoveleobis fermebis manqanebisa da mowyobilobebis 
teqmomsaxurebis sadguri, maRaziebi sawarmoo 
daniSnulebis saqonlis sawyobebiT, teqnikuri sacvleli 
punqtebi, manqanebis awyobis saamqro, avtosatransporto 
saamqro, meqaqnizebuli razmi sasoflo-sameurneo da 
samelioracio samuSaoebis SesrulebisaTvis, 
,,soflqimiis” saamqro da sxv. 

TiToeul aRniSnul saamqroSi unda iyos 
ramdenime specializebuli dileri. Tavis mxriv 
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TiToeuli saamqro SeiZleba warmoadgendes sajaro 
samarTlis iuridiul pirs (ssip), damoukidebel 
sawarmos, dilerul punqts yvela markis traqtorebze, 
avtomobilebze, kombainebze da a.S. 

raionul gaerTianebebSi SeiZleba aseve 
Camoyalibdes saamqroebi an damoukidebeli sawarmoebi 
namuSevari manqanebis yidva-gayidvaze, gaqiravebaze, 
detalebis aRdgenaze da damzadebaze. saamqroebis 
dilerul ubnebs SeuZlia Seqmnan asociacia an 
SezRuduli pasuxismgeblobis sazogadoeba. es garemoeba 
gazrdis maTi muSaobis efeqturobas. 
 
 
 

5.5. sadilero samsaxuris gaTvaliswinebiT manqanebis 
teqnikuri servisis racionaluri sqema 

 
teqnikuri servisis ganviTarebis ZiriTadi 

mimarTulebebi eyrdnoba soflis meurneobaSi arsebuli 
remontisa da teqmomsaxurebis bazebs, romlebic 
uzrunvelyofen samuSaoebis mTliani moculobis 
Sesrulebas. 

j. kacitaZisa da a. bereCikiZis mier [2, 35] 
rekomendebulia sasoflo-sameurneo teqnikis servisis 
organizaciis axali forma sadilero samsaxuris Seqmnis 
safuZvelze, nax. 5.4-ze. 

sqemidan Cans, rom sadilero samsaxuris 
safuZvelze Camoyalibebuli teqnikuri servisis sistema 
moicavs qveynis, regionul da saraiono doneze 
struqturul danayofTa Seqmnas: qveynis doneze 
Camoyalibdeba ,,agroteqservisi”-s asociacia, regionul 
doneze samxareo zonaluri sadilero centrebi, xolo 
raionul doneze raionuli sadilero centrebi. 

qveynis donis ,,agroteqsesvisi”-s asociacia 
urTierTobebs amyarebs sazRvargareTis firmebTan, 
qarxana-damamzadebelTan, aseve sxva samecniero-kvleviT 
institutebTan, samrewvelo sakonstruqtoro biuroebTan 
da samxareo zonalur sadilero centrebTan. 
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nax. 5.4  teqnikuri servisis sistema sadilero 
samsaxuris safuZvelze. 

 
es ukanaskneli, Tavis mxriv, urTierTobs 

zonalur smecniero-kvleviT institutebTan, 
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sakonstruqtoro biuroebTan, agrofirmebTan, zonaluri 
daqvemdebarebis agrosamrewvelo kompleqsis 
sawarmoebTan, saremonto qarxnebTan, specializebur 
saremonto sawarmoebTan, zonaluri momaragebis 
samsaxurebTan da raionebis sadilero centrebTan. 
fermebi da sxva saqonelmwarmoeblebi, agreTve 
saremonto-teqnologiuri sawarmoebi (sts), traqtorebis, 
avtomobilebis da mecxoveleobis fermebis manqana-
mowyobilobebis teqmomsaxurebis sadgurebi (tts, ats, 
fts), avto-satransporto sawarmoebi (ass) da 
momaragebis samsaxurebi, romlebsac esaWiroebaT 
teqnikuri servisi urTierTkavSirSi arian raionebis 
sadilero centrebTan. 

j. kacitaZis mixedviT [4], teqnikuri servisis 
sadilero samsaxuris organizebisas gaTvaliswinebuli 
unda iyos ukve arsebuli, moqmedi saremonto-
momsaxurebiTi bazebi da niadagobriv-klimaturi 
pirobebi, romlebic gavlenas axdenen teqnikis 
eqspluataciaze da Senaxvaze. 

saremonto bazebis reorganizaciis 
mimarTulebebis analizidan Cans, rom arsebuli 
saremonto-momsaxurebiTi sawarmoebis moRvaweobas 
gaaCnia uaryofiTi da dadebiTi mxareebi. maTi 
funqcionirebis ZiriTadi uaryofiTi aris is, rom isini 
inarCuneben zemdgomi organoebis daqvemdebarebas da ar 
gaaCniaT sameurneo damoukidebloba, xolo dadebiTia 
warmoebis koncentracia da specializacia. saremonto 
sawarmos koncentracia qmnis remontis TviTRirebulebis 
Semcirebis da teqnologiuri mowyobilobebis  meti 
efeqturobiT gamoyenebis pirobebs, xolo warmoebis 
specializacia iZleva Carx-danadgarebis maqsimalurad 
datvirTvis saSualebas. amitom aucilebeli xdeba 
arsebuli saremonto-momsaxurebiTi bazebis SenarCuneba, 
magram gansakuTrebul yuradRebas ipyrobs am bazebis 
urTierTobis sakiTxi teqnikis damazadebel qarxnebTan. 
sabazro ekonomikis pirobebSi manqanebis damamzadebelma 
qarxnebma Tavis kontrols unda dauqvemdebaros da 
moemsaxuros teqnikas misi muSaobis mTeli periodis 
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ganmavlobaSi. am SemTxvevaSi qarxana-damamzadeblisa da 
specializeburi saremonto sawarmoebis interesebi 
teqnikuri servisis xarisxis amaRlebis saqmeSi 
erTmaneTs emTxveva. 

 
 

 
5.6. sasoflo-sameurneo teqnikis saremonto 

sawarmoTa adgilmdebareobis SerCeva 
kaxeTis regionis magaliTze 

 
amJamad mwvaved dgas sasoflo-sameurneo teqnikis 

efeqturad gamoyenebisa da manqanebis teqnikuri servisis 
sakiTxi. problema TandaTan ufro aqtualuri xdeba, 
rdganac saqarTveloSi yovelwliurad intensiurad 
Semodis sasoflo-sameurneo teqnikis didi raodenoba, 
romlis servisis (saremonto sawarmoTa) organizacia 
metad dabal donezea. marTalia, kaxeTis regionis 
masStabiT gaixsna garkveuli raodenobis servis 
centrebi (Telavi, sagarejo, gurjaani, dedoflis wyaro 
da sxva), magram jer kidev ar aris mecnierulad 
dasabuTebuli maTi ganlagebis racionaluri sqemebi, 
amitom isini SerCeulni arian qaosurad. 

aRniSnuli problemis gadawyvetisaTvis saWiroa 
gaTvaliswinebuli iqnes ganviTarebuli qveynebis 
gamocdileba da servis-centrebis (saremonto 
sawarmoebis) adgilmdebareobis SerCevisaTvis moxdes 
problemis mecnieruli gaazreba sasoflo-sameurneo 
teqnikis, rogorc servisis obieqtis gadazidvaze 
minimaluri danaxarjebisa da aseve sxva faqtorebis 
gaTvaliswinebiT, romlebic mocemulia, rogorc i. 
levitskis [68] da a. aCkurinis [69], aseve Cvens mier 
damuSavebul meTodikebSi [70, 71]. 

 kaxeTis regionis magaliTze sasoflo-sameurneo 
teqnikis saremonto sawarmos racionaluri ganlagebis 
dasabuTebisaTvis Cvens mier kvlevis obieqtad 
gamoyenebuli iyo saqarTveloSi bolo periodSi 
ganviTarebuli qveynebidan Semotanili iseTi 
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traqtorebi da kombainebi, rogoricaa: ,,DT-75”, ,,MTZ”, 

,,CLAAS”, ,,GOLDONI”, ,,NEW HOLLAND”, ,,MASSEY 

FERGUSON”, ,,NIVA”, ,,SAMPO” 
da sxv. 

saremonto sawarmos racionaluri ganlagebis 
mecnierulad dasabuTebuli modelisaTvis gamoyenebuli 
iqna Cvens mier damuSavebuli meTodika [70], romelic 
warmodgenilia II TavSi. 

aRniSnuli meTodikis realizaciisaTvis sacdel 
obieqtad aRebuli iqna kaxeTis regionis raionebi 
_sagarejo, Telavi, gurjaani, siRnaRi da dedoflis 
wyaro, aseve aRniSnul regionebSi arsebuli sasoflo-
sameurneo teqnika. saWiro masalebis aReba xdeboda 
rogorc regionis geografiuli rukiT, aseve soflis 
meurneobis saministrosa da statistikis saxelmwifo 
departamentis monacemebis gamoyenebiT. kerZod, 
ganisazRvreboda sasoflo-sameurneo teqnikis mTliani 
raodenoba regionSi markebis mixedviT, maTi saerTo 
wona, gamosakvlev obieqtebs Soris manZilebi da aseve 
koordinatebi. 

imisaTvis, rom kaxeTis regionis magaliTze 
SegverCia sasoflo-sameurneo teqnikis saremonto 
sawarmos optimaluri adgilmdebareoba, jer SevadgineT 
sqema, romelzedac naCvenebia obieqtebis mdebareoba da 
maT Soris manZilebi (nax. 5.5) da Semdeg ganvsazRvreT 
sasoflo-sameurneo obieqtebis gadazidvaze saWiro 
muSaoba raionebis mixedviT. 
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84

68,8

62,5

92

45,6

1-sagarejo

2-Telavi

3-gurjaani

4-siRnaRi

5-dedoflis 
wyaro

62,8

94

17,2

48,4

31,2

 
nax. 5.5  saangariSo sqema saremonto sawarmos 
optimaluri ganlagebis dasabuTebisaTvis. 

 
sqemis mixedviT miviReT: 

 84742938453423121 SPSPSPSPA  

8,232928658305,625490948,68820260    mj. 

 84428358756453112 SPSPSPSPA  

1,175948070308,624687346,45743820    mj. 

 8,68428358958452213 SPSPSPSPA

4,1064,488070302,174687346,45655718     mj. 

 5,624283581058362314 SPSPSPSPA  

9,1052,318070302,177438208,62655718    mj. 

 924283581049372415 SPSPSPSPA

6,1512,314687344,4874382094655718     mj. 
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rogorc angariSidan Cans yvelaze naklebi 

muSaoba 9,1054 A  mj. ixarjeba sasoflo-sameurneo 

obieqtebis siRnaRSi gadazidvaze, rac imaze miuTiTebs, 
rom aRniSnuli raioni SeiZleba miviCnioT saremonto 
sawarmos ganlagebis yvelaze ufro racionalur 
adgilad. magram saWiroa aseve regionis sqemis mixedviT 
(nax. 5.6) moxdes aRniSnuli rekomendaciis dazusteba. 
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nax. 5.6  kaxeTis regionis servis-centrebis (saremonto 

sawarmoebis) ganlagebis koordinatebi. 
 
geografiuli rukis mixedviT jer ganvsazRvreT 

kaxeTis regionSi ganlagebuli servis-centrebis 
koordinatebi da bolos viangariSeT saremonto 
sawarmos optimaluri ganlagebis koordinatebi: 
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aRniSnuli koordinatebis mixedviT Cvens mier 

napovni iqna saremonto sawarmos optimaluri ganlagebis 

adgili _ S , romelic axlos aris siRnaRTan, rac imas 
niSnavs, rom orive xerxiT gaangariSebis Sedegebi 
identuria da kaxeTis regionisaTvis saremonto 
sawarmos optimalur adgilad unda CaiTvalos siRnaRi.  
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ZiriTadi daskvnebi da rekomendaciebi 
 
 sadisertacio naSromSi Catarebuli Teoriuli 

da eqsperimentuli gamokvlevebis safuZvelze SegviZlia 
gavakeToT Semdegi daskvnebi: 

 
 SemuSavebulia ucxoeTidan Semotanili sasoflo-

sameurneo teqnikis saeqspluatacio saimedoobis 
erTeuli da kompleqsuri maCveneblebis Sesaxeb 
statistikuri masalis Segrovebisa da misi 
maTematikuri damuSavebis zogadi da kerZo 
meTodikebi, romlebSic gaTvaliswinebulia 
aRniSnuli teqnikis muSaoba saqarTvelos 
Tavisebur niadagobriv da klimatur pirobebSi. 

 Sedgenili da realizebulia specialuri 
algoriTmuli sqema saimedoobaze gamosakvlevi 
obieqtebis raodenobis dasabuTebisTvis da 
dadgenilia, rom saimedoobis ZiriTadi 
maCveneblebis saTanado sizustis misaRebad maTi 

ricxvi unda iyos 50N . 
 gamokvleul iqna sasoflo-sameurneo teqnikis 

saqarTvelos pirobebSi muSaobisas mtyunebaTa 
saxeebis ganawileba iseTi manqanebisaTvis, 
rogoricaa traqtorebi: ,,GOLDONI”, ,,NEW 

HOLLAND”, ,,DT-75”, ,,MTZ”, ,,MASSEY FERGUSON” da 
kombainebi: ,,NIVA”, ,,MASSEY FERGUSON”, ,,CLAAS”, 

,,SAMPO” da dasabuTebulia, rom mtyunebaTa 
udidesi nawili modis saeqspluatacio 
mtyunebebze. 

 Seswavlili da dasabuTebulia ucxoeTidan 
Semotanili sasoflo-sameurneo teqnikisaTvis 

mtyunebaTa ganawileba kvanZebisa da agregatebis 

mixedviT da dadgenilia, rom traqtorebisaTvis 
mtyunebaTa umetesoba (80%-mde) modis Zravze, 
Semdeg _ hidrosistemaze (10%-mde) da danarCeni 
(10%) sxva kvanZebsa da agregatebze, xolo 
kombainebisaTvis Zravze modis mtyunebaTa 40%, 
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hidrosistemaze 23%, xolo xederze ki _ 20%, 
danarCeni modis sxva kvanZebsa da agregatebze. 

 gansazRvrulia sazRvargareTuli sasoflo-
sameurneo teqnikis saeqspluatacio saimedoobis 
maCveneblebi da damtkicebulia, rom ekonomikurad 
ganviTarebul qveynebSi warmoebuli traqtorebi 
da kombainebi saimedoobis mixedviT mniSvnelovnad 
ukeTesni arian postsabWoTa qveynebSi warmoebul 
analogiur teqnikaze. ase, magaliTad traqtor 
,,NEW HOLLAND”-is umtyuno muSaobis albaToba 

2400H  Zr.sT-is ganmavlobaSi Seadgens 

3,0)( HP , xolo ,,DT-75”-Tvis ki 0,2=)(1 HP , 

namuSevari mtyunebaze ki Sesabamisad tolia, 

732=H  Zr.sT da 290=1H  Zr.sT. 
 dasabuTebulia, rom ucxouri sasoflo-sameurneo 

teqnikis erT-erT mniSvnelovan cveTad kvanZs 
warmoadgens yvinTa-masris preciziuli wyvili. 
eqsperimentulad gamokvleulia yvinTis cveTis 
kanonzomierebani, agebulia misi ganawilebis 
empiriuli da Teoriuli mrudebi, miRebulia 
yvinTas cveTis adeqvaturi albaTur-statistikuri 
modeli, dadgenilia misi yvelaze ufro 
gavrcelebuli (modaluri) cveTis mniSvneloba 

4,36=0M  mkm da cveTis ganawilebis generaluri 

maxasiaTeblebi: saSualo ariTmetikuli 48,4X  

mkm, saSualo kvadratuli gadaxra 38,1  mkm, 

variaciis koeficienti 3,0V ; 

 modaluri cveTis mixedviT dasabuTebulia 
yvinTas aRdgenis racionaluri xerxi _ daqromva 
universitetSi damuSavebuli eleqtrolitis 
gamoyenebiT, SemuSavebulia daqromviT aRdgenis 
racionaluri teqnologiuri procesi da 
eleqtrolitis optimaluri Sedgeniloba (kg/m3): 
 qlorovani rkina _180; 
 qlorovani qromi _130; 
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 qlorovani amoniumi _46; 
da reJimi: 

 eleqtrolitis temperatura 35t C0 ; 

 kaToduri denis simkvrive 40kD  a/dm2; 

 mJavianoba 1,2pH . 

 dasabuTebulia saqarTveloSi sasoflo-sameurneo 
teqnikis servisis racionaluri sqemebi raionis, 
regionisa da qveynis doneze dileruli 
samsaxuris gaTvaliswinebiT. 

 damuSavebulia da kaxeTis regionis magaliTze 
realizebulia meTodika sasoflo-sameurneo 
teqnikis servis-centrebis (saremonto sawarmoebis) 
optimaluri ganlagebis dasabuTebisaTvis. 

 Catarebuli Teoriuli da eqsperimentuli 
samuSaoebis Sedegad miRebulia, rom sasoflo-
sameurneo teqnikis gadazidvasa da maTi 
remontisaTvis minimaluri danaxarjebis 
gaTvaliswinebiT saremonto sawarmos optimaluri 
ganlagebis adgilad SeiZleba CaiTvalos siRnaRi. 

 Tanamedrove intensiuri teqnologiebis aTvisebisa 
da teqnikis efeqtiani gamoyenebis mizniT 
sasurvelia dawesdes SeRavaTebi fermeruli da 
glexuri meurneobebis sasoflo-sameurneo 
teqnikis erToblivi gamoyenebis waxalisebisaTvis; 
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