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reziume. statiaSi ganxilulia yurZnis warmoebisaTvis saWiro samuSaoebis 

meqanizirebuli Sesrulebis sakiTxi.  dReisaTvis msoflioSi vazis (palmeturi 
vaSlis da sxva analogiur mravalwlian nargavebSi) movliTi samuSaoebis 
warmoebisaTvis gamoiyeneba, oTxTvala sawevari saSualebebi sxvadasxva markis 
traqtorebis saxiT, romlebic savali nawiliT (TvlebiT) moqmedeben mcenaris 
maxloblad niadagze, riTac wyveten da azianeben mcenaris fesvTa sistemas da 
auareseben niadagis struqturas, yovelive es akninebs vazs, amcirebs mis 
mosavlianobas da mosavlis xarisxs. amasTan sawevaris manevrirebisas warmoiqmneba 
rigSi mdgomi mcenareebis dazianebis saSiSroeba da venaxis gameCxerianeba.  

am mizniT sasurvelia gamoviyenoT iseTi energetikuli saSualeba, romelic 
SesaZleblobas iZleva, SevamciroT sasoflo-sameurneo agregatebis (ssa) savali 
nawiliT niadagze da mcenareze mavne zemoqmedeba. gavzardoT ssa-is samanevro 
Tvisebebi, romelic ssa-is manevrirebisas daicavs rigSi mdgom mcenareebs meqanikuri 
dazianebisa da ganadgurebisagan. 

dReisaTvis msoflioSi mcenareTa rigebSi samuSaod da sarevela mcenareebis 
gasanadgureblad, gamoiyeneba sxvadasxva saxis samuSao organoebi modebis ganis 
regulirebiT (kultivatoris TaTi, frezi, herbicidebis Semasxurebeli, 
gadaxurebuli orTqlis gamfrqvevi da a. S). yovel maTgans teqnologiurad aqvs, 
rogorc dadebiTi, ise uaryofiTi maxasiaTeblebi. niadagis meqanikuri damuSavebisas 
sabruni TaTiT an freziT niadagis damuSaveba mimdinareobs erTidaigive siRrmeze, 
romlis drosac, rom ar moxdes mcenaris dazianeba, iZulebuli varT samuSao 
organo gavataroT mcenarisagan garkveuli dacilebiT, rac mcenaris irgvliv  
zrdis daumuSavebel damcav farTs.  

SemoTavazebulia mravalwlovan mcenareTa rigebSi niadagis damamuSavebeli 
organos axali konstruqciuli Sesruleba, romelic SesaZleblobas iZleva, 



 
 

179 
 

mcenaris irgvliv niadagi daamuSaos wakveTili konusis formiT, romlis drosac 
samuSao organo minimumamde miuaxlovdeba mcenaris Zirs da amasTan mcenaris 
maxloblad ganviTarebul fesvTa sistemas daicavs dazianebisagan.  

saqarTvelo mevenaxeobis erT-erTi uZvelesi keraa. CvenSi vazis gaSenebisa da 
movlis wesebi cnobili iyo Zv. w. 3200-3300 wlis winaT [1]. saqarTveloSi mevenaxeobas 
misdeven iseTi regionebi, rogoricaa: imereTi, guria, aWara, samegrelo, afxazeTi, 
qarTli da kaxeTi, sadac 500-ze meti jiSi da 4000 originalia warmodgenili. 
samrewvelo da mcire fermerul meurneobebSi, vazis gamravlebis ori xerxia 
gavrcelebuli,  wipwiT (TesliT) da rqiT. wipwiT gamravlebisas vazis fesvi 
mTavarRerZiania, romelic Semdgom ikeTebs funja fesvebs. rqiT (CamuxvliT, 
gadawidvniT da mynobiT) gamravlebisas, vazis lerwi mraval fesvs ikeTebs muxlis 
areSi  niadagis zedapirTan axlos. ssa-s mravalwlovan (vazis, palmeturi vaSlis, 
atmis da sxva mravalwlovan) 

 
 

sur. 1. venaxis damuSavebis operaciebi: a. niadagis Rrmad damuSaveba vibraciuli 
samuSao organoTi; b. niadagis zedapiruli gafxviereba aqtiuri samuSao organoTi; 
g, d, e. venaxSi Zirebis gamoxvna; v, z. vazis Sewamvla; T. vazis ylortebis gadaWra; 

i. vazis rigSi balaxis orTqliT damuSaveba; k. yurZnis meqanizirebuli krefa. 

 
kulturebis nargavebSi, mcenareTa movlis da mosavlis aRebis dros, rigTaSoris 
erTsa da imave adgilze (saval ̀ bilikze~) weliwadSi ramodenimejer uxdebaT gavla, 
ris Sedegadac mcenaris maxloblad itkepneba niadagi (sur. 2). niadagis gatkepnisas 
mis zedapirze warmoqmneba garkveuli siRrmis kvali, romelSic naleqebis da 
morwyvis dros, niadagis wyalgamtarobis Semcirebis gamo, advilad grovdeba wyali, 
ris gamoc igi gvian ganicdis Srobas, rac Semdgom ssa-is gavlisas kidev ufro met 
deformacias ganicdis, rac iwvevs mcenareTa fesvTa sistemis kidev ufro metad 
dazianebas da niadagis struqturis gauaresebas. yovelive es uaryofiT zegavlenas 
axdens mcenaris zrda-ganviTarebaze, mis mosavlianobaze da mosavlis xarisxze. amas 
emateba isic, rom mcenareTa rigTaSoris samuSaoebis Sesrulebisas, rogorc 
traqtorze, ise ssm-ze moqmedebs arakanonzomierad cvladi faqtorebi, romlebic 
sistematurad arRveven agregatis  

ა ბ ე 

ზ თ კ

თ 
ვ ი

თ 



 
 

180 
 

 
sur. 2. traqtoris gavlebiT gamowveuli niadagis deformacia. 

 
SerCeuli mimarTulebiT moZraobas, rasac vizualurad aRiqvams operatori 
(traqtoristi) da saWis meqanizmze zemoqmedebiT aRadgens agregatis sawyisi 
moZraobis mimarTulebas. dReisaTvis arsebuli da farTod gavrcelebuli 
traqtorebis sakidi sistemebiT muSaobisas, mcenareTa rigSi operatoris mier 
iZulebiT agregatis manevrirebisas, adgili aqvs ssm-is ganivad gadaadgilebas, 
traqtoris manevrirebis sawinaaRmdego mimarTulebiT, romlis drosac ssm da misi 
samuSao organoebi SeiWreba kulturul mcenareTa mwkrivSi (rigSi) da iwvevs maT 
dazianebas (sur. 3). es procesi gansakuTrebiT sazianoa venaxSi muSaobisas, radgan 
vazis mTlianad moWris an misi nazardis ssm-is CarCoze an mis samuSao organoebze 
wamodebis SemTxvevaSi, radgan igi mibmulia mavTulze, iwvevs mis win mdgomi vazebis 
dazianebas, rac venaxis gameCxerianebis erT-erTi ZiriTadi mizezTagania. 

 
sur. 3. farTod gavrcelebuli sakidi sistemiT, mcenareTa Soris, 

niadagdamamuSavebeli agregatis sqema, traqtoris manevrirebisas. 

 
am metad mniSvnelovani naklovanebaTa aRmofxvris mizniT da saqcevis bolos 
sabruni zolis Sesamcireblad, SeiZleba gamoviyenoT eqsperimentuli sakidi sistema 
[2] (sur. 4), romelmac warmatebiT gaiara laboratoriuli da savele gamocdebi.  

Tanamedrove teqnikaSi gansakuTrebuli dadebiTi maxasiaTeblebis - Zaluri 
gadacemis konstruqciuli simartive, momxmarebelTa simravle, maTi ganlagebis 
SeuzRudavoba da gadacemis ricxvis did diapazonSi usafexuro regulirebis 
SesaZleblobaTa gamo, manqanaTmSeneblobaSi farTod moikida fexi hidravlikurma 
gadacemebma, rasac xeli Seuwyo Tanamedrove manqanaTmSeneblobaSi maRali 
teqnologiiT (didi sizustiT) detalebisa da kvanZebis damzadebis SesaZleblobam.  
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sur. 4. eqsperimentuli sakidi sistemiT, mcenareTa Soris,  

niadagdamamuSavebeli agregatis sqema, traqtoris manevrirebisas. 

 
TavisufaldguSiani Sigawvis Zrava, Tu igi principulad Sesruldeba ise, 

rogorc igi warmodgenilia (sur. 5-ze) [3, 4, 5], SesaZleblobas iZleva, sawvavis 
dawvis Sedegad miRebuli Tburi (pnevmatikuri) energia, gardaqmnas hidravlikur 

energiad, romlis mqk 𝜂თდშძრ ≥ 0,6 aRemateba [6]. aseTi ZraviT aRWurvili traqtoris 

SesaZleblobebi kidev ufro mniSvnelovani da momgebiania, radgan 

TavisufaldguSiani Sigawvis Zravas Tburi mqk  𝜂თ = 95,8% − ს, ciklis mqk 𝜂ც =

56,6% − ს, fardobiTi mqk 𝜂ც = 80,2% − ს, rac gamowveulia imiT, rom Zravas ara aqvs 

muxla lilvi, e. i. igi konstruqciulad martivia, ar xarjavs energias ZravSi 
ganviTarebul xaxunze da dguSis Zirze ganviTarebuli pnevmaturi Zala pirdapir 
gadaecema plunJeris saSualebiT samuSao siTxes.  umartivesi gaangariSebebi 

    
sur. 5. TavisufaldguSiani Sigawvis Zravas principuli sqema. 1. cilindri, 2. wvis 

kamera, 3. dguSi, 
4. sawvavi narevis (karburatoriani Zravas SemTxvevaSi)  an haeris SemSvebi fanjara 

sawvavis priskiT Sefrqvevisas, 5-6. plunJeruli wyvili, 7. karburatori an 
haermwmendi filtri, 8. hidroZrava. 

 

gviCveneben, Sigawvis Zrava+hidroZravas saerTo 𝜂ს mqk,romelic  tolia: 

       𝜂ს = 𝜂თდშძრ ∙ 𝜂ჰძრ ≥ 0,6 ∙ (0,92 − 0,96) ≥ 0,55 … 0,58,          (1) 

xolo Tanamedrove traqtoris igive maCvenebeli tolia: 

             𝜂ს = 𝜂ძ ∙ 𝜂ტრ = 0,4 ∙ 0,87 = 0,35,                            (2) 

sadac:  𝜂თდშძრ - aris TavisufaldguSiani Sigawvis Zravas mqk;   

            𝜂ჰძრ − hidroamZravis mqk; 

            𝜂ძ − Tanamedrove dizelis Zravas mqk; 

            𝜂ტრ − traqtoris transmiisiis mqk. 
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(1) da (2) -dan miRebuli Sedegebi metyveleben, rom traqtori 
TavisufaldguSiani Sigawvis  ZraviT, wamyvan Tvlebze ganaviTarebs 23%-iT met 
simZlavres, vidre cnobili traqtorebi. 

mevenaxeobaSi zemoT moyvanili naklovanebebis aRmofxvris mizniT, 
damuSavebulia orTvliani sawevaris-traqtoris Sesrulebis SesaZlo sqemebi, 
romlis moZraoba da gverdiTi mdgradoba, damyarebulia sabavSvo orTvliani 
velosipedis principze (sur. 6. a), sadac orive ZiriTadi centraluli Tvali 
wamyvania, xolo traqtoris gverdiTi mdgradobis gazrdis mizniT, orive mxridan 
damagrebuli aqvs mcire zomis TviTmimmarTveli sayrdeni Tvlebi (sur. 6. b). igi 
konstruqciuli sqemis mixedviT SeiZleba iyos sxvadasxva saxiT Sesrulebuli (sur. 
7, 8, 9), rasac Tan mohyveba iseTi teqnikuri maxasiaTebelis Secvla, rogoricaa 
agregatis samanevro Tvisebebi, (mobrunebis radiusis sxvadasxva mniSvnelobebi, 
miuxedavad maTi erTnairi konstruqciuli zomebisa). aseTi traqtori niadagis 
deformacias ZiriTadad ganaxorcielebs vazis rigTaSoris centrSi (sur. 10), an 
centris maxloblad, xolo vazTan SedarebiT axlos niadagi umniSvnelo 
deformacias ganicdis TviTmimmarTveli TvlebiT. 

 

  
sur. 6. a. orTvliani sabavSvo velosipedi, b. amave principze momuSave, vazis rigebs 
Soris samuSao traqtoris sqema, gverdxedSi. 1 - CarCo, 2 - wamyvani ZiriTadi Tvlebi, 
3 - pasiuri gverdiTi sayrdeni Tvali, 4 - traqtoris qveda weva, 5 - amwi meqanizmis 
hidrocilindri, 6 - TavisufaldguSiani Sigawvis Zrava,  
7 - hidrogamanawilebeli, 8 - brunTa ricxvis regulirebadi hidroamZravi, 9 - saWis 
Tvali, 10 - mimmarTveli Tvlis da ganivi hidrocilindris dawyvilebuli 
hidrogamanawilebeli, 11 - saWis meqanizmis gamaZlierebeli hidrocilindri,  
12 - wina mimmarTveli Tvlis samagr-samarTi meqanizmi. 

 

 

 

    
sur. 7. ssa-is venaxSi muSaobis sqema, cnobili sakidi sistemiT: a. manevrirebis 

dawyebamde da b. manevrirebisas; 13 - sakidi sistemis vertikaluri wevebi,  
14 - ssm-is samanevro hidrocilindri. 
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sur. 8. gatexil CarCoiani traqtoriT, ssa-is muSaobis sqema, vazis rigTaSoris: a. 

manevrirebis dawyebamde;   b. manevrirebisas. 

 
sur. 9. traqtoris sqema, wina da ukana wamyvan-manevrirebadi TvlebiT, ssa-is  

muSaobisas, vazis rigTaSoris: 16. ukana Tvlis saxsari. a. ssa manevrirebis 
dawyebamde, b. manevrirebisas, g. saqcevis dasasruls ssa manevrirebisas. 

  
traqtori, romlis qveda wevebs Soris diagonaluradaa Cadgmuli 

hidrocilindri  (sur. 7. a), romlis muSa kamerebi, dakavSirebulia 
TavisufaldguSian `Zrav-tumbosTan~ dawyvilebuli hidrogamanawileblebidan 
erTerTTan, romlis mkveTarac dakavSirebulia taraqtoris manevrirebis saWis 
meqanizmTan, es ukanaskneli erTdroulad da sinqronulad moqmedebs saWis 
gamaZlierebel hidro sistemaze da traqtoris sakidi sistemis hidrocilindris 
(sur. 7. -  a)  saSualebiT, traqtoris qveda wevebze, romelTa saSualebiTac ssm-as, 
traqtoris mimarT, gadaadgilebs gverdiT, imave mimarTulebiT, saiTac axdens 
operatori traqtoris manevrirebas da rogorc traqtori, ise ss agregati, 
erTdroulad ubrundeba manamde SerCeuli moZraobis traeqtorias, romlis drosac 
rigSi mdgomi mcenareebi daculia dazianebisagan. am dros ar xdeba ssa-is samuSao 
organoebis myisieri Semobruneba, moZraobis mimarTulebis marTobad, rac icavs mis 
dgarebs da samuSao organoebs deformaciebisa da gatexvisagan. amasTan saqcevis 
dasasruls ssa-is manevrirebisas, mcirdeba agregatis sabruni zolis sigane. aqedan 
gamomdinare nakveTSi izrdeba sasargeblo farTi. 

 
sur. 10. vazis rigebs Soris momuSave traqtoris sqema. 

 
im SemTxvevaSi, rodesac traqtoris CarCo texadia (sur. 8), sakidi sistemis 

diagonaluri hidrocilindriT damatebiT dakavSirebulia saxsrulad SeerTebuli 

ბ ა 



 
 

184 
 

CarCos or nawilTan, rac SesaZleblobas iZleva traqtoris manevrirebisas, wina da 
ukana wamyvani Tvlebi, erTmaneTis paralelurad ganTavsdes. am dros CarCos 
saxsruli SeerTebis mimarT brunavs ssa, romlis drosac mcired ganivad 
gadaadgildeba, ssa-is manevrirebis sawinaaRmdego mxares da iqmneba saSiSroeba, 
rigSi mdgomi mcenareebis dazianebisa.   

roca traqtoris ukana wamyvani Tvalis morgvi saxsariTa da igive 
hidrocilindriTaa dakavSirebuli traqtoris CarCosTan (sur. 9. a), maSin traqtoris 
manevrirebisas (sur. 9. b), mxolod wamyvani Tvlebi ganicdian CarCos mimarT 
Semobrunebas erTsa da imave mimarTulebiT, xolo traqtoris CarCo da ssa grZiv 
moZraobasTan erTad asrulebs ganivad gadaadgilebas, e. i. ssa manevrirebisas 
moZraobs diagonalurad, ar xdeba ssa-is Semobruneba traqtoris CarCos mimarT, ris 
gamoc ssa-is samuSao organoebis mier Sesrulebuli teqnologiuri procesi 
naklebad icvleba. ssa-is saqcevis bolos sabrun zolSi manevrirebisas, operatoris 
mier, ukana Tvlis samanevro hidrogamanawilebelis kamerebi, winaswar gadairTveba, 
ris Sedegadac wina da ukana samanevro Tvlebi, erTdroulad da sinqronulad 
urTierT sawinaaRmdego mimarTulebiT  manevrireben (sur. 9. g). vinaidan nebismieri 
mobiluri manqana manevrirebisas brunavs mimmarTveli da ukana Tvlebis RerZebis 
gadakveTis warmosaxviTi wertilis irgvliv, amitom mobilur manqanebSi, mobrunebis 
radiusis Semcirebis mizniT, zrdian mimmarTveli Tvlis Semobrunebis kuTxes, xolo 
rodesac mobiluri manqanis wina da ukana Tvlebi erTdroulad axdenen urTierT 
sawinaaRmdego mimarTulebiT manevrirebas, aseT SemTxvevaSi mcirdeba maTi RerZebis 
gadakveTamde manZili da Sesabamisad agregatis mobrunebis radiusi. aqedan 
gamomdinare traqtoris Sesrulebis es varianti saukeTesoa warmodgenil sqemaTa 
Soris.   

cnobilia, rom vazis rigSi mcenareTa damuSavebisaTvis gamoiyeneba cvladi 
modebis ganis ssa-bi, romlebsac uSvebs mravali qveyana, sxvadasxva modelebs 

modebis ganis mixedviT (kultivators sabruni TaTiT), markebiT:  ВПМ-2А; МПВ-3; ПРВ-

4; КРВ-4; ПРВМ-3Х; МВУ-2; ОВП-0,45А; ТВС-2; ПАВ-8; ЧВЛ-2;  ЧВЛ-3; ЧВС; МУВ-1; ВЗ-1; ТК-4; 

ПРВМ-3; СВК-3М; КВ-0,57; Крым; ППВ-3; АВН-0,5Б; ПВСВ-0,5Б  CRV-3, MP4, CHS-1IA-C1, 2 

modeli; CHS-2IA-C1, 2 modeli; CHM-1IA-C1, 2 modeli; CHL-1IA-C1, 2 modeli; CFP-ს, 

CXP-s da sxva; frezebs TarazulRerZians: FPS, Derby 15  models, BV 12 models,, FS 

Rinier 8 models, vertikalurRerZians: EL 7 models, EL-A 6 models,  ELX 2 models,  

E-DUE  1 models,  EP 6  models, VELOX 5models da sxva)  [7, 8]. romelTa naklia is, 
rom dakecilia, Tu gaSlili samuSao organo, igi niadags amuSavebs erTsadaimave 
siRrmeze. dakecvisas da dakecil mdgomareobaSi, TaTi iwvevs mcenaris irgvliv, 
fesvTa sistemis dazianebas, gansakuTrebiT funja fesvebis; imisaTvis, rom mcenaris 
irgvliv Semcirdes fesvTa sistemis dazianeba,  iZulebiT mcenaris irgvliv toveben 
damcav daumuSavebel farTs, rac aseva arasasurvelia. 

                              
sur. 11. kultivatoris sabruni TaTi da misi muSaobis sqemebi a. principuli sqema; 
b. rigSi vazebs Soris niadagis damuSaveba, g. vazis gaswvriv niadagis damuSaveba. 

1 - kultivatoris CarCo, 2 - sabruni TaTis saxsari, 3 - sabruni TaTis dgara,  
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4 - sabruni TaTi, 5 - mgrZnobiare wkiris saxsrebi, 6 - mgrZnobiare wkiri. 
am naklis gamosworebis mizniT, Cvens mier damuSavebulia, sabruni TaTis axali 

konstruqcia (sur. 11. a), sadac sabruni TaTis dgara, saxsrulad da daxriladaa 

damagrebuli CarCoze. e. i. 𝛼 < 900 −ze. rac SesaZleblobas iZleva TaTis muSaobisas, 

vazis mwkrivSi niadagis damuSavebis siRrme а toli iyos, agroteqnikiT dasaSvebi 
siRrmis, xolo TaTis sruli Semobrunebisas, misi wveris mier niadagis damuSavebis 

siRrme а1 > а, xolo sabruni TaTis bolos mier niadagis damuSavebis siRrme  а2 = 0. 
amis sademonstraciod damzadda moqmedi modeli (sur. 12), romelic naTelyofs 
konstruqciis mier sasurveli miznis miRwevis SesaZleblobas. 

 
sur. 12. sabruni TaTis modeli sxvadasxva mdgomareobaSi: 

a. gaSlili; b. Semobrunebis dawyebamde; g. da d. Semobrunebuli. 

 
daskvnebi. 1. venaxSi momuSave traqtorebs, sasoflo-sameurneo operaciebis 

Sesasruleblad, vazis Ziris maxloblad, yovelwliurad mravaljer uxdebaT gavla, 
erTi da igive zolSi, rac iwvevs mcenaris fesvTa sistemis dazianebasa da niadagis 
struqturis gauaresebas; 
2. statiaSi warmodgenilia traqtoris axali sqema, romelic gamoricxavs aRniSnul 
naklovanebas; 
3. ganxilulia traqtoris SesaZlo Sesrulebis variantebi da misi ssa-Tan kavSiris 
sxvadasxva sqemebi, romlebic Tavisebur zegavlenas axdenen ssa-is muSaobis mis 
samanevro Tvisebebze. 
4. SemoTavazebulia venaxSi samuSao sabruni TaTis CarCoze damagrebis axali 
principuli sqema, romelic SesaZlebels xdis, rom vazis ZirTan niadagi daamuSavos 
konusuri formiT, romlis centrSic vazis Ziria ganTavsebuli. amiT igi Seamcirebs 
vazis garSemo damcav  daumuSavebel farTs da daicavs mcenares dazianebisagan.  
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Summary 

The article deals with the problem of mechanized performance of works necessary for grape 

cultivation and production. Today, for cultivation operations in vineyards (palmetto apple and other similar 

perennial plant orchards) four-wheeled tractors of various types are used, the running gear (wheels) of which 

affects the soil around plants, damaging thus the root system and deteriorating the soil structure. At the same 

time, upon maneuvering of the tractor the intercrops run the risk of damage. 

In our opinion, it is desirable to use for the purpose a completely new design of a power unit, which 

would make it possible to lessen the adverse impact of the running gear of the tractor unit on soil and plants, 

to increase the maneuverability properties of the machine in order to protect the intercrops from mechanical 

damage and destruction during the unit’s movement.  

Currently, different working units (with adjustable coverage, such as a hoe, cutter, herbicide sprayer, 

a superheated steam atomizer, etc.) are used for tillage and for weed control in the rows of plants, all of them 

having technologically both positive and negative properties. Upon mechanical tillage by a double-pointed 

shovel or cutter, the soil is tilled at the same depth, because of which we have to operate the working unit at a 

definite distance from the plant, which increases the uncultivated area around the plant.        

Proposed is a new design of the intercrop tiller, which allows for tilling around perennial plants 

conically, securing thus the protection of the root system developed near the plant from damage by its working 

unit. 
 

 B  
  

 

  

 

 

 

 

  

 

 

mailto:vlmiruashvili@gmail.com



