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winasityvaoba

qveyanaSi mevenaxeobis ganviTarebis mizniT saWiroa mecnierebis 

Tanamedrove miRwevebis, mowinave praqtikis, sawarmoo potencialis 

efeqturi gamoyeneba. am pirobebidan gamomdinare, venaxebis farTobebis 

gaSeneba an ganaxleba unda moxdes uxvmosavliani jiSebis xarjze, mosavali 

daculi unda iqnas daavadebebisa da mavneblebisagan, agreTve Catardes 

venaxebis drouli movla.

analizi gviCvenebs, rom msxmoiare venaxis 1 ha-ze danaxarjis 70% modis 

xeliT Sromaze, xolo sanergeebSi is Seadgens TiTqmis 90%. aqve unda 

aRiniSnos, rom agroteqnikuri xerxebis mniSvnelovani nawili sruldeba 

optimaluri moTxovnilebis ugulebelyofiT, xolo zogierTi srulebiT ar 

tardeba, rac ra Tqma unda, mosavlianobaze aisaxeba. amitom, meqanizaciis 

danergva mevenaxeobaSi iZens gansakuTrebul mniSvnelobas.

mevenaxeoba gamoirCeva mravaloperaciulobiT. axali nargavebis 

gaSenebidan dawyebuli, mosavlis aRebiT damTavrebuli saWiroa 130-ze meti 

teqnologiuri opereciis Sesruleba. swored amitom aris saWiro calkeuli 

teqnologiuri procesebis meqanizacia. 

msoflioSi arsebuli saerTo daniSnulebis specialuri manqanebiT da 

mowyobilobebiT SesaZlebelia venaxebis dasargavad nakveTebis momzadeba, 

agreTve maTi gaSenebis operaciebis mTliani meqanizacia. msxmoiare 

venaxebSi meqanizebulia niadagis damuSavebis, sasuqebis Setanis, qimiuri 

dacvis, nawilobriv mwvane operaciebis da teqnikuri jiSebis mosavlis 

aRebis procesebi.

axali manqanebis gamoyenebiT msxmoiare venaxebSi SesaZlebelia Sromis 

danaxarjebis 1000-1200 kac/sT-dan 460 kac/sT-mde Semcireba, am SemTxvevaSi 

meqanizaciis done Seadgens 70...75%.

mevenaxeobaSi samuSaoTa kompleqsis optimalur agroteqnikur vadebSi 

Sesasruleblad da teqnikis racionalurad gamoyenebisaTvis saWiroa ara 

marto manqanebze da iaraRze moTxovnilebis swori gansazRvra, aramed 

personalis (meqanizatori, agronomi da sxva) drouli momzadeba da 

swavleba.

operaciebis xarisxiani Catareba, teqnikis efeqturi gamoyeneba 

masalebis, sawvavis ekonomiuri xarjva mniSvnelovnad damokidebulia 

specialistebis kvalifikaciaze, romlebmac unda iswavlon manqanebis 

optimalur reJimze daregulireba, agregatebis dakompleqteba, samuSaoTa 

teqnologia da sxva.

am codnis Sevsebas emsaxureba Sroma, romelSic mocemulia 

mevenaxeobaSi meqanizaciis teqnologiuri safuZvlebi da TiToeuli 

teqnologiuri procesisaTvis manqanebi, agreTve Sromis racionaluri 

organizaciis sakiTxebi.
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I.mevenaxeobaSi samuSaoTa meqanizaciis teqnologiuri

safuZvlebi

mevenaxeobaSi saboloo produqciis misaRebad agroteqnikuri 

miTiTebebis safuZvelze saWiroa garkveuli TanmimdevrobiT mTeli rigi 

teqnologiuri operaciebisa da procesebis Sesruleba. amitom, manqanebis 

Seqmnas, SerCevas da racionalurad gamoyenebas, agreTve meqanizirebul 

warmoebas win unda uswrebdes movla-moyvanis teqnologiis detaluri 

damuSaveba.

mcenares msxmoiarobis da zrdis marTvis optimaluri pirobebis 

Sesaqmnelad mniSvnelovania iseTi agroteqnikuri xerxebi, rogoricaa 

sxvla, axveva, mwvane operaciebi da plantaJis ganaxleba. imisTvis, rom 

SenarCunebuli iqnas yurZnis xarisxi saWiroa droulad Catardes venaxebis 

Sesxureba, Sefrqveva da fumigacia. metad rTulia da Sromatevadia axali 

plantaciebis gaSenba ferdobebze da uxerxul nakveTebSi. did danaxarjebs 

moiTxovs namyeni sargavi masalis gamoyvana. mza produqciis miReba, 

dawyebuli axali venaxis gaSenebidan, damTavrebuli mosavlis aRebiT da 

misi sasaqonlo gadamuSavebiT moicavs 90-mde sxvadasxva operacias, xolo 

sargavi masalis sawarmoeblad saWiroa kidev damatebiT daxloebiT 50-Ti 

operacia. mevenaxeobaSi, rTuli da mravaloperaciuli teqnologia 

ganixileba 4 sawarmoo procesis mixedviT: sargavi masalis gamoyvana-

nergebi; axali nargavebis gaSeneba; msxmoiare nargavebis movla; mosavlis 

aReba, transportireba da sasaqonlo damuSaveba (sufris jiSebi).

sargavi masalis gamoyvana mTavrdeba specializirebul sanergeebSi 

nergebis  miRebiT. axali nargavebis gaSeneba moicavs 11 teqnologiur 

process, romelic iyofa sam jgufad. pirvel jgufSi Sedis: nakveTis 

momzadeba saxnavad, xvna da plantaJis mosworeba; nakveTis dayofa da 

moniSvna, nergebis dargva. Spaleris mowyoba warmoadgens procesebis meore 

jgufs. mesame jgufi moicavs axalgazrda venaxebis movla-moyvanis 

procesebs, agreTve rigTaSorisebis damuSavebas, mavneblebisagan da 

daavadebebisagan mcenareTa dacvas, sasuqebis Setanas, morwyvas, gasxvlas 

da mcenareebis formirebas.

msxmoiare venaxis movla aerTianebs xuT an eqvs teqnologiur process. 

saboloo Sedegia mosavali.

realizaciis mimarTulebidan gamomdinare (realizacia, gadamuSaveba, 

Senaxva), yurZnis krefa, transportireba da sasaqonlo damuSaveba  

gamoyenebuli taris, mosavlis aRebis xerxis (xeliT, kombainiT) mixedviT 

sruldeba ramdenime organizaciuli teqnologiuri sqemiT.

yurZnis miRebis mTliani teqnologia da procesebis klasifikacia 

mocemulia 1...5 cxrilebSi. sawarmoo procesebis mocemuli klasifikacia 

saSualebas iZleva davadginoT mkafio kavSiri ZiriTad da damxmare 

operaciebs Soris, sworad SeirCes manqanaTa kompleqsebi da organizacia 

gaewios maT muSaobas. I TavSi mokled mocemuli teqnologia SemdgomSi 

ganxilulia ufro detalurad.



9

1.     mevenaxeobaSi sargavi masalis miRebis teqnologia

teqnologiuri procesebi Sesasrulebeli operaciebi

samynobi masalis momzadeba
(sakuTarfesviani jiSebis 
dasargavad):
sanamyene lerwi

sadedeebis movla. nargavebis aprobacia da 
inventarizacia. minarevebis amoZirkva. 
lerwis momzadeba (rvakvirtiani kalmebi), 
daTvla da konebad Sekvra konebis etike-
tireba. kalmebis. datvirTva, transporti-
reba Senaxvis adgilamde da gadmotvirTva, 
naxerxis mozidva, kalmebis Senaxva.    

saZire lerwi sadedeebis movla, nargavebis aprobacia da 
inventarizacia, minarevebis amoZirkva. 
mTliani lerwebis SerCeva da damzadeba, 
daTvla da konebad Sekvra. konebis etike-
tireba. lerwis datvirTva, transortireba 
Senaxvis adgilamde da gadmotvirTva. 
naxerxis mozidva. kalmebis Senaxva.  

sakuTarfesviani lerwebi nargavebis movla. nargavebis inventariza-
cia. kalmebis momzadeba, daTvla da kone-
bad Sekvra. konebis etiketireba. kalmebis 
datvirTva, transportireba Senaxvis adgi-
lamde. naxerxis momzadeba. kalmebis 
Senaxva. 

kalmebis mynoba Senaxvis adgilidan saZire lerwis gadmo-
ana samynob saxelosnoSi. gadmotvirTva. 
saZire kalmebis daWra. saZire kalmebis 
daTvla da konebaT Sekvra. saZire 
kalmebis Cawyoba dasasveleblad. sakvirte 
lerwis vakuminfiltracia. dasvelebis 
Semdgom saZire lerwis daxarisxeba-
dawyoba mynobis wina statifikaciaze 
saZire kvirtebis dabrmaveba saZire lerwis 

daTvla da konebad Sekvra. sanamyene ler-

wis Cawyoba dasasveleblad. abazanidan 

sanamyene lerwebis  amoReba da daxaris-

xeba. lerwebis mynoba. namyeni lerwebis 

miReba, daTvla da gamowuneba.

namyeni lerwebis strati-
fikacia

sastratifikacio yuTebis SekeTeba. naxer-
xis mozidva. naxerxis gacra, dezinfeqcia 
da gamoorTqvla. naxerxis transportireba 
adgilamde. namyeni lerwis Cawyoba 
sastrafikacio yuTebSi. lerwiani da 
naxerxiani yuTebis transportireba
sastraikacio kamerebamde da maTi dawyoba 
stelaJebze. kamerebis gaTboba saWiro 
temperaturamde kamerebis gaTbobiT (gaT-
bobis sistemiT) an lokaluri gaTboba 
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eleqtrostratifikaciuri danadgarebis 
saSualebiT. sastratifikacio kamerebSi 
namyeni lerwebis movla.   

lerwis stratifikaciis
Semdgomi gakaJeba

lerwiani yuTebis CamotvirTva da maTi ga-
dazidva gakaJebis adgilamde. namyeni lerwis 
movla gakaJebis kameraSi. damuSaveba, 
daxarisxeba, saZireze fesvebis da sanamyene 
lerwze. amonayaris mocileba. namyeni 
lerwebis stratifikaciisa da gakaJebis 
Semdeg transportireba Senaxvis adgilamde.

namyenis gamoyvana: sanergeSi
niadagis dargvis wina momza-
deba

organuli sasuqis datvirTva satrans-
porto saSualebebSi. organuli sasuqis 
transportireba da Setana niadagSi. mine-
raluri sasuqebis daqucmaceba. organuli 
sasuqebis Sereva da satransporto saSua-
lebebis datvirTva. mineraluri sasuqebis 
Setana niadagSi. mindvris saplantaJe xvna,
gafxviereba  da nakveTis dagegmva. nakveT-
ze gzebis da saqcevebis mowyoba.

namyeni lerwis sanergeebSi
dargva

nakveTis moniSvna (paloebis momzadeba, 
datvirTva da transportireba nakveTamde, 
nakveTis moniSvna), namyen lerwiani yuTebis 
datvirTva, maTi gadatana nakveTamde, yuTe-
bis gadmotvirTva da namyenis gamorCeva 
yuTebidan da maTi miwodeba dargvis adgi-
lebSi. namyeni lerwebis dasargavad Rare-
bis momzadeba. sarwyavi wylis mozidva, 
dargvis win sargavi Raris daburva deqso-
qloraniT. namyeni lerwebis dargva 
RarebSi, CakeTeba da niadagis dargvis Sem-
dgomi motkepvna. dargvis Semdgomi morwyva. 
namyeni lerwis miwiT Semoyra.  

nakveTze  niadagis damuSaveba rigTaSorisebis kultivacia. rigTaSori-
sebis da kokolebis gafxviereba. kokole-
bis dadableba, darguli namyeni lerwis 
Semoyrili miwidan ganTavisufleba.

sanergis morwyva miwis Semoclamde namyeni lerwebis dawvi-
mebiT morwyva. kvlebSi morwyva (miwis Se-
moclis Semdeg). droebiTi sarwyavi arxe-
bis moWra. maTi Sevseba.  

sasuqebis Setana mineraluri sasuqebis momzadeba (daq-
ucmaceba, Sereva). mineraluri sasuqebis 
datvirTva da agregatis gamarTva. rig-
TaSorisebis niadagSi mocemul siRrmeze 
sasuqebis  Setana. 

mavneblisa da daavadebebi-
sagan dacva

Sxamqimikatebis xsnarebis momzadeba. samu-
Sao siTxis mozidva da Semsxure-blebis 
gamarTva. sanergeebSi nargavebis Sesxureba. 
mtvrisebri Sxamqimikatebis momzadeba da 
Semfrqvevis gamarTva. Sefrqveva.
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mcenareebis movla fesvebis pirveli gadaWra (saWiroebis 
SemTxvevaSi Sxamqimikatebis SetaniT) 
fesvebis meore gadaWra. mcenareTa 
(nergebis)  mocileba, romlebic ar emTx-
veva jiSs.

nergis damzadeba dafesvianebuli mcenareebis daTvla. sa-
nergeSi defolacia (foTlovani zedapiris 
mocileba). nergebis amoTxra. kvalidan 
amoTxrili nergis Sekreba. daxarisxeba. 
xarisxis mixedviT da konebaT Sekvra. 
nergebis datvirTva da transportireba 
Senaxvis (Semodgomaze dargvis SemTxve-
vaSi) an dargvis adgilamde. sacavSi silis 
mozidva. jiSebis mixedviT konebSi nerg-
ebis daTvla. konebis etiketireba. nergebis 
sacavSi Senaxva (silis gamoyenebiT). Sena-
xvis periodSi nergebis mdgomareobis 
Semowmeba. sacavidan nergebis realizacia.  

2. venaxebis axali nargaobis gaSenebis teqnologia

teqnologiuri procesi Sesasrulebuli operaciebi
xvnisaTvis niadagis mozadeba buCqnarebis, Zirkvebis amoZirkva da 

niadagis gawmenda. Zirkvebis, qvebis, xeebis 
datvirTva da gazidva. mosworeba. 
hidroteqnikur nagebobaTa mowyoba.  
plantaJis wina Rrma gafxviereba. nakveTis 
SerCeviTi dagegmareba: Riobebis, xramebis 
amovseba, borcvebis moWra. sideratebis an 
balaxebis Tesva. sideratebis moTibva da 
daqucmaceba. balaxebis CakeTeba.
sideratebis moxvna.  

sasuqis Setana, moxvna da
plantaJis mosworeba

mineraluri sasuqebis momzadeba. mine-
raluri sasuqebis datvirTva da tran-
sportireba. mineraluri sasuqebis Setana. 
organuli sasuqebis datvirTva. organuli 
sasuqebis transportireba da Setana. 
plantaJis mosworeba. gzebis, saqcevebis, 
wyalCamdenebis mowyoba. sarwyav nakveTebze 
detaluri dagegmareba.

nakveTis dasargavaT dayofa,
nergebis dargva

paloebisa da sarebis momzadeba. maTi 
transportireba, kvartalebad da ujredeb-
ad nakveTis instrumentaluri dayofa. 
ujredebis rigebad da sargav adgilebad
dayofa. nakveTSi paloebis dayeneba 
(dargvis adgilebSi). sargavi masalis 
momzadeba nergebis droebiTi damarxvi-
saTvis. kvlebis momzadeba. sargavi masalis 
mozidva. droebiTi Camarxva. nergebis 
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dargvis wina momzadeba. wylis mozidva da 
sargavi agregatebis saTavsoebis Sevseba. 
nergvebis dargva. nergebis gasworeba da 
niadagis motkepna. paloebis dayeneba da 
maTze nergebis mimagreba.

Spaleris mowyoba paloebis momzadeba. nakveTebze boZebis, 
paloebis, mavTulis gadatana (trans-
portireba). boZebis dayenebis adgilebis 
moniSvna. saSualedo boZebis dayeneba. 
sayrdeni boZebis an Ruzebis dayeneba. 
mavTulis gaSla. mavTulis gaWimva. 
maryuJebis momzadeba da maTi boZebze 
Camokideba.

axalgazrda venaxebSi 
niadagis damuSaveba

adreul gazafxulze dafarcxva.  gamde-
loebis zolebis gamoyofa, balaxis 
moTibva. zolebSi, rigTaSoris kultivacia 
da rigebSi gafxviereba.    rigTaSorisebis 
dadiskva. rigTaSorisebis frezireba. Rrma 
zolovani gafxviereba. rigTaSorisebis
saSemodgomo xvna.  

axalgazrda venaxebis morwyva:
kvlebSi vegetaciuri morwyva
tendamcavi morwyva

droebiTi sarwyavebis (kvlebis) moWra. 
morwyva. droebiTi kvlebis CakeTeba.
sarwyavi saSualebebis (dasawvimebeli 
danadgari) montaJi, dayeneba. venaxebis 
morwyva dawvimebiT. sarwyavi saSualebebis 
demontaJi.     

axalgazrda venaxebSi sasuqeb-
is Setana

mineraluri sasuqebis momzadeba (daquc-
maceba, areva). mineraluri sasuqebis 
datvirTva da transportireba. manqanebis 
gamarTva mineraluri sasuqebiT. 
mineraluri sasuqebis niadagSi Setana.A

axlad darguli venaxebis 
dacva daavadebebisa da 
mavneblebisagan

Sxamqimikatebis samuSao xsnarebis mom-
zadeba. maTi transportireba Sesxurebis 
adgilamde. Semsxureblebis gamarTva. 
Sesxureba.

axalgazrda venaxebis gasxvla 
da formireba

mcenareebis gasxvla meore da mesame wels. 
rigTaSorisebSi anasxlavis Segroveba da 
mocileba. lerwis datvirTva sat-
ransporto saSualebebze. fesvebis 
gadaWra. lerwis axveva. mwvane amonayaris 
mocileba. mwvane amonayaris axveva, 
namxrevebis mocla. 

venaxebis remonti rigebSi sargavi ormoebis amoTxra. sargavi 
masalis momzadeba, misi da paloebis 
mozidva. nergebis rgvis wina momzadeba. 
nergebis dargva gasworebiT da niadagis 
motkepniT. dargvis  Semdgomi morwyva. 
Spaleris remonti.
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3. msxmoiare venaxis movlis teqnologia

teqnologiuri procesi Sesasrulebuli operacia
niadagis damuSaveba dafarcxva adreul gazafxulze. rig-

TaSorisebis kultivacia da rigSi niadagis 
gafxviereba. rigTaSorisebis dadiskva. 
rigTaSorisebis frezireba. Rrma zoluri 
gafxviereba. moxvna nazurgaT.

morwyva sarwyavi kvlebis momzadeba. amridi kvlebis 
moWra. sarwyavi wylis miwodeba. vegetaciu-
ri rwyvebi (pirveli, meore, mesame,). 
saSemodgomo rwyva tenis SenarCunebis 
mizniT. yoveli morwyvis Semdeg sarwyavi 
kvlebis gasworeba. G mudmivi sarwyavi 
qselis arxebis gawmenda sarevelebisagan. G

sasuqebis Setana:
mineraluri

organuli

sasuqebis momzadeba. sasuqebis areva da 
CatvirTva satransporto saSualebebSi. 
sasuqis transportireba da maTi CatvirTva 
agregatebSi. sasuqebis Setana da maTi 
niadagSi CakeTeba.
sasuqis momzadeba da CatvirTva satrans-
porto saSualebebSi. sasuqis gatana da 
maTi CatvirTva agregatebSi. sasuqis Setana 
da maTi niadagSi CakeTeba.

mcenareTa dacva 
mavneblebisa da 
daavadebebisagan:

Sxamqimikatebis samuSao xsnarebis momza-
deba.

Sesxureba

Sefrqveva

samuSao xsnarebis transportireba mcena-
reTa Sesxurebis adgilamde. Semsxureble-
bis gamarTva. venaxebis Sesxureba.

fxvnilisebri Sxamqimikatebis momzadeba da 
CatvirTva satransporto saSualebebSi. 
Sxamqimikatebis gadazidva Sefrqvevis 
adgilamde. Semfrqvevi agregatebis gamarTva 
SxamqimikatebiT. mcenareTa Sefrqveva.

fumigacia Sxamqimikatebis momzadeba (fumigantebi) da 
CatvirTva satransporto saSualebebSi. 
Sxamqimikatebis transportireba. agrega-
tebis gamarTva. SxamqimikaTebis (fumigan-
tebis) Setana.  

mcenareebis movla vazis gasxvla. lerwis mocileba da gatana 
rigTaSorisebidan. nakveTidan lerwis 
gatana. vazis axveva, amonayarebis mocileba. 
mwvane amonayarebis axveva. wveroebis 
gadaWra (cis gaxsna).
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4. yurZnis teqnikuri jiSebis mosavlis aRebis teqnologia

saorganizacio 
teqnologiuri sqemebi

Sesasrulebuli operacia

kombainiT aReba mosavlis aReba. mosavlis gadatvirTva 
satransporto saSualebebSi.

xeliT aReba mosavlis 
CamCebSi CatvirTva

carieli CamCebis da yuTebis (kalaTebis) 
datvirTva. maTi ganlageba rigTaSorisebSi. 
mosavlis aReba, CamCebisa da kalaTebis 
gamotana rigTaSorisidan da maTi gadatana 
satransporto saSualebamde. yurZnis 
gadatana gadamamuSavebel punqtebamde.

2. sargavi masalis gamoyvana

namyenis sargavi masalis gamoyvana metad rTuli da Sromatevadi 

teqnologiaa. is Sedgeba mravaloperaciuli teqnologiuri procesebisagan. 

am teqnologiis Sesasruleblad saWiroa keTilmowyobili sawarmoo baza.  

es ki moiTxovs sanergeebis struqturuli sqemis winaswar damuSavebas.

sanerge masalis warmoeba moicavs Semdeg procesebs: sanamyene masalis 

momzadebas (saZire da sanamyene kalmebi), kalmebis stratifikacias da 

gakaJebas, rac nergebis warmoebis mosamzadebeli nawilia. nergebis 

gamoyvana aerTianebs mTel rig teqnologiur procesebs, kerZod: sanergeSi 

niadagis momzadebas, namyeni kalmebis dargvas, mcenareTa movlis 

samuSaoebs (nargavebis damuSaveba, rwyva, sasuqebis Setana, mcenareTa dacva 

mavneblebisa da daavadebebisagan, agreTve mwvane operaciebi). samuSaoebi 

mTavrdeba nergebis damzadebiT da maTi Senaxvis organizaciiT.

2.1. sanergeebis struqturuli sqema

venaxis nergis gamoyvanis teqnologiis Sesabamisad samrewvelo 

sanergeebs unda gaaCndes Semdegi samrewvelo qvedanayofebi da nagebobebi: 

sadede nargavebis ganyofileba, samynobi kompleqsi, sakuTarfesviani namyeni 

venaxis nergebis ganyofileba, nergebis Sesanaxi sardafi. sanergis 

SemadgenlobaSi unda Sediodes sarwyavi, sagzao qselebi da damcavi 

nargavebi. 

sadede nargavebis ganyofileba moicavs sanamyene da sadede lerwis 

sadedes, agreTve sakuTarfesviani lerwis sadedes. 

samynob kompleqsSi Sedis Semdegi Senobebi da nagebobebi: nergebisa 

da lerwis Sesanaxi  macivari an sardafi. lerwis dasasvelebeli Senoba. 

saZire da sakvirte lerwis mynobisaTvis mosamzadebeli (daWra, 

daqucmaceba, kvirtebis dabrmaveba) da samynobi Senoba, namyeni lerwis 

SefuTvis saTavso, namyeni lerwis stratifikaciis saTburi; naxerxis 

dasaorTqli saTavso; namyeni lerwis gakaJebis moedani, farduli an 

tranSea; naxerxis, sastratifikacio yuTebis saremonto moedani an 
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farduli; saqvabe sawvavisa da narCenebis Sesagrovebeli moednebiT; 

xanZarsawinaRmdego saSualebebi da asfaltirebuli misasvleli gzebi.

samynobi kompleqsis, saTavsoebis, agreTve sadedeebis da sanergis 

zomebi damokidebulia sargavi masalis warmoebis raodenobaze. sanamyene 

komponentebis, masalebis, instrumentis saWiroebis ZiriTadi maCvenebelia 

samynobi saxelosnos simZlavre. ase magaliTad, 1 milion namyenis 

sawarmoebeli saxelosnos unda gaaCndes 1,3 milion naxevarmetriani sadedes 

da 250 aTasi sanamyene rvakvirtiani lerwi. agreTve saWiroa rbili merqnis 

40 tona naxerxis Semozidva da gacra, 1,5 ...2 tona parafini, 0,5 tona 

polieTilenis afski. samynobi kompleqsi aRWurvili unda iyos saWiro 

raodenobis manqanebiT, mowyobilobebiT da xelsawyoebiT (samynobi, 

dasakalibrebeli, eleqtrostratifikaciis danadgarebi, naxerxis 

SesaorTqli danadgarebi, lerwis dasasvelebeli da panafinatorebi).

namyeni lerwis sanergeSi dargvisas meqanizebuli movlisaTvis 

saWiroa gaTvaliswinebuli iqnes mindvris forma, romelic unda iyos an 

kvadratuli, an sworkuTxa. kvartalebis zoma sanergeSi 100 X 50m 200 X 50m 

unda iyos, yvelaze mosaxerxebelia 1 ha-iani kvartali.

sanergeSi nargavebis kvartalebi isazRvreba 4...5m gzebiT. kvartlis 

mogrZo gverdebis ganivaT yoveli 25...30m Semdeg toveben 1m siganis 

sacalfexo bilikebs.

sanergis garSemo irgveba oTxriga sacavi zolebi 2 Zliermzardi 

xeebiT da 2 rigi buCqebiT.

sasoflo-sameurneo manqanebis mosabruneblad da Sesasvlelad 

toveben 6...7 m. siganis zolebs.

mindvrebSi, Teslbrunvebis formireba xdeba kvartalebis mixedviT. 

Teslbrunvebis dagegmvis sqemebi irCeva iseTi gangariSebiT, rom mcenare 

daubrundes sawyis adgils 3-4 wlis Semdeg.

Teslbrunvebis sqemebSi rekomendebulia parkosnebis (soio, barda,), 

bostneulis (xaxvi, niori, stafilo), baRCeulisa da sxva kulturebis 

gamoyeneba.

2. 2. sadede nargavebis ganyofileba

2.2.1. saZire lerwis sadede

sadedeSi nergebis Cawyoba xdeba lerwze moTxovnis gaTvaliswinebiT  

da misi damzadebis moculobidan gamomdinare. Cawyobis teqnologia, 

sadedis dargva, agreTve teritoriis organizacia da mcenareTa ganTavseba 

samrewvelo daniSnulebis venaxis gaSenebis analogiuria. es iZleva 

niadagis damuSavebis, morwyvis, mavneblebisa da daavadebebisagan dacvis, 

sasuqebis Setanis da sxva operaciebis meqanizebulad Catarebis saSualebas. 

dargvis Semdgom pirvel wels sadede nargavebis movla mdgomareobs 

rigTaSorisebSi niadagis kultivaciisa da fosoebis warmoqmnaSi, 

amavdroulad rigebSi mis gafxvierebaSi, 50% mcenareebis fesvebis waWraSi, 

SesxurebaSi. Semodgomaze rigTaSorisebs xnaven 20...25 sm siRrmeze, 
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mcenareTa raodenoba daiyvaneba optimaluramde. saWiroebis SemTxvevaSi 

zafxulSi tardeba morwyva.

sadedes vegetaciis meore-mesame wels xdeba mcenareebis formireba da 

idgmeba Spaleri. mcenaris maRali mosavlianoba da xangamZleoba 

uzrunvelyofilia, Tu vazis sadede jiSebi warmoiqmneba mokle mklaviani 

formirebiT. mesame wlis bolosTvis mcenareze warmoiqmneba oTxi-eqvsi rqa, 

romelTa boloebze toveben rokebs ori-sami kvirtiT.

danaxarjebis Semcirebis mizniT, mcenareebis gasxvlas lerwis 

damzadebasTan erTad awarmoeben Semodgoma - zamTris periodSi. fesvTa 

waWras da makorektirebel gasxvlas atareben gazafxulze.

lerwis momwifebas xels uwyobs zedmeti amonayarebis da namxrevebis 

mocileba. 

rogorc wesi, amonayaris mocileba xorcieldeba maSin, rodesac maTi 

sigrZe 40...50 sm miaRwevs. datovebul amonayarTa raodenoba optimalurTan 

SedarebiT unda iyos 2-3-iT meti. es aixsneba imiT, rom meqanizebuli 

movlisas, axvevisa da sxva operaciebis dros amonayarTa garkveuli 

raodenoba ziandeba.

namxrevebis mocla mdgomareobs ganuviTarebeli kvirtebis moclaSi, 

Cveulebrivad maTi Zlieri zrda aRiniSneba mcenaris dautvirTvelobis 

dros. mniSvnelovania optimaluri datvirTvis dadgena da namxrevebis 

mocla maTi warmoqmnis sawyis stadiaSi. pirvel moclas gafurCqvnasTan 

erTad awarmoeben, xolo ukanasknelis cis gaxsnis dros. 

acileben xuT-eqvs amonayars, xolo or-sams zeda amonayars toveben, 

raTa maT xeli ar SeuSalon axali amonayarebis ganviTarebas da 

uzrunvelyon lerwis damatebiTi amonayarebis ganviTareba da maTi 

damatebiTi kveba.

zrda da damwifeba, Sesabamisad maRalxarisxovani lerwis warmoqmna 

mniSvnelovanwilad ganisazRvreba sadede mcenareebis sayrdenis xarisxiT. 

kvlevebis safuZvelze dadgenilia, rom sayrdenebze lerwis ganviTareba 

orjer zrdis maRalxarisxovani kalmis gamosavals. gamoyvanis pirobebidan 

gamomdinare, sayrdenebis tips (sur. 1) irCeven lerwis jiSebis 

Semadgenlobis, masalebis, meqanizmebis gamoyenebidan gamomdinare.

sadedeebSi ufro metad gamoiyeneba vertikaluri da T-s magvari 

Spalerebi.

suraTi. 1. saZire lerwis sadedeebSi sayrdenTa tipebi:

a-horizontaluri T –s-magvari; b- vertikaluri
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vertikaluri sayrdenis gamoyeneba iZleva mcenareTa meqanizebuli 

movlis saSualebas.  T–s  magvari sayrdenisas ki es gaZnelebula. T-s 

magvar Spalerze amonayrebis ganlageba xorcieldeba erT doneze, rac 

qmnis misi yvela nawilis Tanabari ganviTarebis erTnair da aucilebel 

pirobebs. rigTaSorisebis sigane, orive SemTxvevaSi Seadgens 2,5 m. T-s 

magvari Spaleris damzadebaze danaxarjebi raodenoba ramdenimejer 

naklebia vertikalurTan SedarebiT: ufro gaadvilebulia gafurCqvna, da 

lerwis aReba.

sadede mcenareebidan sadede kalmebis damzadeba iwyeba noembris Sua 

ricxvebidan da mTavrdeba TebervalSi, magram saukeTeso TveT iTvleba 

dekemberi.

lerwis damzadebisas jer anTavisufleben amonayarebs mavTulisagan, 

Wrian maT, toveben sam-oTx kvirts. aWril amonayarebs axarisxeben da 

irCeven mynobisTvis vargiss (aranakleb 6,5 mm diametrisa zeda nawilSi; 5-

dan 6,5 mm qveda nawilSi). kalmis simwifes amowmeben merqnis mdgomareobiT 

(mkvrivi) da moxrisas SetkoCviT. daavadebuli kalmebi unda gamoiwunos. 

jiSis utyuarobas, xarisxs, daavadebebis dones, markirebas arsebobas 

amowmeben Senaxvis win, unda gamoiweros xarisxis serTifikati. kalmebi 

unda iyos Sekonili (150...200 mcenare). TiToeul konas unda qondes etiketi 

yurZnis jiSis, kalamTa raodenobis, meurneobis dasaxelebis CvenebiT. 

Senaxvis pirobebma ar unda gamoiwvios plastikuri nivTierebebis, tenis 

danakargebi da acilebuli iqnas sokovani daavadebebi. es SeiZleba moxdes, 

roca garemo temperatura uaxlovdeba 00 C, magram ara umetes 30 C, haeris 

fardobiTi tenianoba 80...85%. Tu tenis Semcvleloba kalmebSi 48% 

naklebia, maSin konebs 7...8% tenianobis silaSi marxaven.

kalmebis Senaxva SesaZlebelia fardulebSi, sardafebSi. dauSvebelia 

wylis Semodineba, vinaidan is iwvevs obis warmoqmnas. konebi lagdeba 

mSrali 20 sm sisqis naxerxze. konebis simaRle unda iyos ara umetes 1,5 m, 

sigane-2 m.

Senaxvis periodSi kalmebis mdgomareoba periodulad unda Semowmdes, 

gansakuTrebiT sayuradreboa maTi sineste (aranakleb 47%) da grZivi Wris 

adgilebSi mwvane Seferilobis arseboba.

2.2.2. sanamyene lerwis sadede 

sanerge garkveuli jiSebis gamoyvanazea specializebuli,  amitom 

xorcieldeba venaxis jiSisa da seleqciurad sufTa sadede nargavebis 

Seqmna.

sanamyene nargavebis sadedebi Sedgeba mosavliani mcenareebisagan, 

romlebsac gaaCniaT kargad formirebuli mtevnebi, regulirebadi 

nayofianobiT, kargi simwifiT da ar gaaCniaT infeqciuri gadaSenebis 

niSnebi. am miznis misaRwevaT venaxebSi awarmoeben mcenareebis aprobacias 

da masobriv seleqcias.
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aprobaciis damTavrebis Semdeg dgeba saTanado aqtebi. unayofod 

darCenili an mciremosavliani mcenareebi meoTxe wlis Semdeg unda 

amoiZirkvos.

sargavi masalis yovel partias, romelic gadaecema sxva meurneobas 

unda gaaCndes jiSobrivi mowmoba, romlis erTi egzemplari inaxeba 

meurneobaSi. 

samuSaoebi aseTi sanamyene sadedebis Seqmnaze tardeba iq sadac, xdeba 

intensiuri tipis lerwis gamoyvana, rac axali da specialuri jiSis 

swrafi gamravlebis saSualebas iZleva.

amisaTvis irCeven meqanikuri SemadgenlobiT msubuqi humusovani fenis 

Rrma horizontis mqone niadagebis specialur nakveTebs, ayeneben or 

sibrtyian TiToeul rigSi oTx mavTulian Spalers. formireba-ormxrivi 

horizontaluri kordoni miwis zedapiridan 10...15 sm, mcenaris kvebis are 

2,5X1,5 m.

sanamyene lerwebis intensiuri tipis sadedeebSi, sadac mcenareebi 

isxvleba mokleT, venaxi iZleva mtevnebis dabal mosavals. amitom aseT 

nakveTebze gegmaven mxolod kalmebis damzadebas. Sesasrulebeli 

agroteqnikuri xerxebi (zedmeti wanazardebis mocileba, cis gaxsna, 

mavneblebTan da daavadebebTan brZola) mimarTulia amonayarebis ukeTesi 

zrdisaTvis da saWiro diametris momwifebisTvis. 

sakvirte kalmebis xarisxi mniSvnelovnad damokidebulia damzadebis 

vadebze, mis xangrZlivobaze, Senaxvis xerxze da pirobebze. kalmebs 

amzadeben SemodgomiT yinvebamde. damzadebamde winaswar (12...15 dRiT adre) 

xdeba mcenareebze foTlebis mocileba magniumis qloris 1,5% xsnaris 

SesxurebiT.

kalmebze kvirtebis SenarCunebaze moqmedebs teni. momwifebulma 

amonayarma unda SeinarCunos nedl masaze gadaTvliT wylis 48%. mosinjviT 

is unda iyos mkvrivi da moxrisas iZleodes tkacunis xmas.

jiSis utyuaroba unda iyos 100%, lerwis sigrZe- 8-16 kvirtiani, 

diametri-6,5 dan 12 mm-mde,  gansakuTrebiT deficituri jiSebisaTvis 

dasaSvebia 6  naklebi sigrZis, magram aranakleb 3 kvirtisa. 

kalmebi inaxeba konebaT 100..200 cali. Sesanaxi adgili unda iyos 

mSrali winaswar  dezinficirebuli, ara umetes 50 C temperaturiT, magram 

aranakleb 00 C. dezinfeqciisaTvis gamoiyeneba gogirdi, kiris, Sabiamnis 

xsnarebi.

konebis Stabelebi zemodan ifareba siliT (sineste ara umetes 7%) an 

polieTilenis afskiT.

Senaxvis periodSi xdeba kalmebis Semowmeba. janmrTel kalams Wris 

ganivi mimarTulebiT gaaCnia intensiuri mwvane Seferiloba da normaluri 

sineste. mynobamde, erTi jiSis partiidan irCeven 100 kalams da amowmeben 

kvirtebis mdgomareobas daavadebebze da sinesteze. Tu daRupul kvirtTa 

raodenoba aRemateba 10% da adgili aqvs daavadebebs kalmebi gamoiwuneba. 

kalmebis sineste unda iyos 47%.
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sadedis teritoriis mosawyobad, niadagis mosamzadeblad, sadedis 

dasargavad, sasuqebis SesatanaT da rigTaSorisebSi niadagis mosavlelad, 

mavneblebTan da daavadebebisagan dasacavad, mosarwyavaT, sadedeebis 

nargavebis remontisTvis, sayrdenebis mosawyobad iyeneben samrewvelo 

venaxebisTvis gamoyenebul manqana-iaraRebs da instruments. mwvane 

operaciebi, mcenareebis formireba, kalmebis damzadeba sruldeba xeliT, 

umartivesi instrumentebis gamoyenebiT.

2.3. samynobi kompleqsi

2.3.1. mynobis Sesruleba

2.3.1.1. agroteqnikuri moTxovnebi

mynobas atareben dargvamde 30...35 dRiT adre. es vada saWiroa 

stratifikaciisa da gakaJebis Casatareblad. mynobis yvelaze xelsayreli 

agroteqnikuri vadebia 15 martidan 30 aprilamde.

saZire lerwebi sardafidan gadaaqvT saxelosnoSi, sadac xdeba maTi 

daTvaliereba. lerwi iWreba 40...45 sm sigrZeze. daWrili kalmebi diametris 

mixedviT iyofa jgufebad (fraqciebad). momzadebuli kalmebi ikvreba 

konebaT da sokovani daavadebebis acilebis mizniT ideba 7...8 sT 

ganmavlobaSi xinozolis 0,5% xsnarSi. SeSrobis Semdeg kalmebi isev ewyoba 

Sesanaxad.

sanamyene lerwebi iWreba, saZire lerwebis momzadebis Semdeg. 

sanamyene masala xarisxdeba jgufebisa da kalibrebis  mixedviT. jgufebisa 

da kalibrebis mixedviT daxarisxebuli sanamyene kalmebi ikvreba konebad, 

2...3 sT ganmavlobaSi sveldeba specialur xsnarSi da mcire SeSrobis 

Semdeg ideba polieTilenis tomrebSi.

sanamyeneT vargisi kalmebi teniT gajerebis mizniT sveldeba vakuum-

imfiltraciis meTodiT.

kalmebi sveldeba specialur WurWelSi (ruvSi an auzSi) gamdinare 

sufTa wyliT. wyliT gajereba unda iyos aranakleb 55%. dadgena xdeba 

danis daWeris gareSe wylis wveTis gamodinebiT axal Wrilze. kalusis 

warmoqmnis procesze moqmedebs sadedisa da sanamyenis SeTavsebuloba. 

amitom, mynobamde saWiroa guldasmiT SeirCes saZire da sanamyene jiSebi.

sur. 2. manqanuri mynobis dros saZire da sanamyene kalmebis

SeerTebis xerxebi:
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a – mynobis sawyisi komponentebi; b – kopulireba iribi WriT; g –

mynoba erTi kotiT; d-mynoba ori kotiT; e-mynoba ,,omegis” msgavsi kotiT.

manqaniT dakalibrebam unda uzrunvelyos teqnologiuri procesis 

gansazRvruli xarisxobrivi maCveneblebi. saZire da sanamyene lerwebi 

daWrili da dakalibrebuli unda iyos mocemuli zomisa da sigrZis 

mixedviT merqnisa da kvirtebis dazianebis gareSe. dakalibrebis sizuste 

unda iyos aranakleb 90%-isa.

mynobas atareben rogorc xeliT, aseve meqanizebulad. 

xeliT mynobisas gamoiyeneba kopulirebis iribi Wris meTodi, 

romelic mdgomareobs komponentebze iribi Wris ganxorcielebaSi. Wris 

adgilas akeTeben enebs, romlebiTac xdeba komponentebis SeerTeba.

samanqano mynobis dros gamoiyeneba SeerTebis xerxebi, romlebic 

mocemulia sur. 2.

2.3.1.2. kalmebis dakalibrebis, dabrmavebisa da samynobi  

      manqanebi

samynobi komponentebis dasakalibreblad iyeneben naxevaravtomatebs 

pnk-1 da pnk-2 (6), xolo sadedeze kvirtebis asaWrelad naxevaravtomats pug-

1 (7). samynobi manqanebis mravali saxisaa mp-7a, upv, pm-450e da 

naxevaravtomati ppC (8).

samynobi manqanebi upv da pm-450 e ,,omegis” msgavs Wrils Wrian, xolo 

mp-7 da naxevaravtomati ppC-Wrilia koti-pazi. naxevradavtomati pnk-1 

uzrunvelyofs komponentebis daWris process maTi sigrZis mixedviT 

avtomatur daxarisxebasTan erTad. naxevaravtomati Sedgeba Semdegi 

ZiriTadi nawilebisagan: gazomvis 3, daWris 4 da fiqsaciis 5 

meqanizmebisagan, satransporto CamCebisagan 2, Semgroveblebisagan 7, 

sabruni magidisagan 6, eleqtroZravisagan 8 da aZvris meqanizmisagan.

CarCo warmoadgens SeduRebul konstruqcias, romelSic Sedis 

specialuri CarCo, Ziri, dgari, moedani da fila.

specialur CarCoze gazomvis da daWris meqanizmis dasamagreblad 

aris kilosebri naxvretebi.

naxevaravtomatis ZiriTadi samuSao organoebia-gazomvisa da daWris 

meqanizmebi-romelTa daniSnulebaa komponentebis sisqis gazomva ganivi 

kveTis udidesi zomis mixedviT da kalmis Semdgomi daWra saWiro sigrZeze.
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5. kalmebis dasakalibrebeli manqanebis teqnikuri 

maxasiaTeblebi

         maCveneblebi maCveneblebis mniSvnelobebi

pnk - 1 pnk – 2
          aZvra            eleqtruli
damyarebuli simZlavre, kvt 0,55 0,75

dakalibrebuli kalmebis raodenoba 1 
sT (sadede, sanamyene)

1500/2000 4250/3270

momsaxure personali: operatori 1 2

damxmare muSa _ 1

gamoyenebuli masalis sisqe, mm 6,5. . . 13 … 6,5 . . .13

dakalibrebis zomiTi jgufebis r-ba 6 7

Zabva, qselSi, v 380 380

gabarituli – zomebi, mm:
sigrZe 
sigane
simaRle

1570
1500
1200

3465
1450
1430

masa, kg 230 450

6. kvirtebis asaWreli naxevaravtomatis pug – 1 teqnikuri         

maxasiaTeblebi

maCveneblebi maCveneblebis mniSvneloba
             aZvra eleqtruli
damyarebuli simZlavre, kvt 0,25
moWrili kvirtebis raodenoba 1 sT 2130
momsaxure personali (operatori) 1
gamoyenebuli masalis sisqe, mm 6,5 – 13
samuSao organos tipi danisebri
saWrelebis raodenoba 4
Zabva qselSi, v 380
gabarituli zomebi, mm:
sigrZe (Rarebidan) 
sigane 
simaRle 

2180
630
1010

masa, kg 265

      DG
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7. kalmebis samynobi manqanebis teqnikuri maxasiaTeblebi

maCveneblebi
maCveneblebis mniSvnelobebi

upv pm-450e mp-7a ppC

aZvra fexiT eleqtruli

damyarebuli simZlavre, kvt __ 1,45 0,55 0,37

damynobil kalamTa raodenoba 1 sT 
(dakalibrebuli masalis SemTxvevaSi) 300 350.. .450 300.. 380 2300

momsaxure personali: operatori 1 1 1 2

kontrolior-damwyobi __ __ __ 1

gamoyenebuli masalebis sisqe, mm 6,5. ..13 6,5. . .13 6,5...13 6,5...13

SeerTebis tipi ,,omega” ,,omega” safexurisebri
Wrili

Wrilis ganaxlebis tipi daniT daniT xerxiT freziT

komponentebis SeerTebis xerxi xeliT manqaniT xeliT manqaniT

Zabva, qselSi, v ___ 220 380 380

gabarituli zomebi, mm:
sigrZe
sigane
simaRle

645
1145
870

750
450
1000

1100
950

810. 860

3090
1230
1750

masa, kg 23 51 80 585

   sur. 3 vazis kalmebis saWreli 

da dasakalibrebeli naxevar-

avtomatis pnk-1 sqema

1-reduqtori; 2-satransporto 

Rari; 3-4 da 5- gazomvis, daWrisa 

da fiqsaciis meqanizmebi; 

6-sabruni magida; 7-Sesagrovebeli 

saTavso; 8-eleqtroZrava.

fiqsaciis meqanizmi aCerebs kalams diametris mixedviT, romelic 

gazomvis meqanizmis mocemulobaa. es xorcieldeba berketebis saWiro 

mdgomareobaSi dafiqsirebiT. meqanizmi damagrebulia specialur diskoze 

da filaze.fiqsaciis meqanizmi ketavs CamCis moZrav kedels morigi kalmis 
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miRebamde da xsnis mas kalmis SemagrovebelSi Cagdebisas. manqanis samuSao 

organoebi moqmedebaSi modian eleqtroZravadan ori reduqtoris, 

kardanuli, jaWvuri da Rveduri gadacemebis meSveobiT.

saZire kalmebis daWrisa da dakalibrebisas, gadanaWeris winaswari 

ganaxlebisas, ayeneben erT danas. saZire lerwebis erTkvirta kalmebis 

saWrelad iyeneben or danas, romlebic dgeba lilvze mWreli pirebis 70 mm-

iani dacilebiT, rac sanamyene kalmis sigrZis tolia, xolo CarCoze 

yendeba ukumWreli.

muSa awvdis sadede kalams mWreli aparatis moqmedebis da gazomvis 

meqanizmis gamzomi satuCeebis areSi iseTnairad, rom diametris gazomva 

moxdes momavali kopulaciuri Wris formirebis adgilSi.

sanamyene kalmebis dakalibrebisas xdeba gazomvisa da Wris 

meqanizmebis gadaadgileba ganapira mdgomareobaSi, diskze magrdeba Tamasa, 

xolo CarCoze SemgrovebelSi kalmebis moxvedris mizniT. CarCoze-

ukumWreli da mimmarTveli garsacmi. 

gazomvis meqanizmis lilvis brunvaTa sixSiris cvalebadobisaTvis 

cvlian Skivs.

naxevaravtomati pnk-2 Sedgeba dakalibrebis ori xazisagan orive 

komponents erTdroulad an erTi dasaxelebis masalis dasakalibreblad.

pnk-2 ZiriTadi nawilebia: CarCo 5 (sur.4), daWris meqanizmi, gazomvis 

ori meqanizmi 6, eleqtronuli bloki 2, gaxsnis Svidi meqanizmi 8, ori 

transportiori 1, ori Semgrovebeli 7, eleqtruli karada 4 da marTvis 

pulti 3.

sur.4 vazis kalmebis 

dasaWreli da dasakalib-

rebeli naxevaravtomati pnk-2;

1-transportiori; 2-eleqtruli 

bloki; 3-marTvis pulti; 4-

eleqtruli karada; 5-CarCo;    

6-gazomvis meqanizmi; 7-Semgro-

vebeli; 8-gaxsnis meqanizmi.

yvela ZiriTadi meqanizmi damontaJebulia CarCoze, romelic 

warmoadgens sworkuTxa kveTis milebisagan SeduRebul konstruqcias.

daWris meqanizmi moicavs diskosebr danebian or lilvs, romlebic 

moZraobaSi modis eleqtroZraviT, da diskur ukumWrelebs.
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transportioris Semgrovebeli aerTianebs sinTetikuri masalis rva 

jibeu-jreds. Svid maTganSi xvdeba dakalibrebuli kalmebi, xolo merveSi 

(ukanaskneli) - gamowunebuli, e. i. romlebic, ar emTxveva diametris 

dadgenil diapazons.

transportiorebi warmoadgenen milisa-gorgolaWian jaWvebs 

satacebiT. transportiori moZraobaSi modis eleqtroZravisagan 

reduqtoris, jaWvuri da damcavi quros meSveobiT. saZire da sanamyene 

kalmebis saceceebi konstruqciulad gansxvavdebian.

damcav-gamSvebi aparatura damontaJebulia eleqtrul karadaSi. 

manqanis marTvis pultze ganTavsebulia gamSvebi Rilakebi, agreTve 

kalmebis raodenobis aRmricxveli. marTvis pultis qvemoT, eleqtronuli 

blokis kedelze ganTavsebulia gazomvis meqanizmis saSuqi indikatorebi, 

agreTve saSuqi da xmovani signalizaciis xelsawyoebi, romlebic meqanizmis 

uwesrivobis mauwyebelia. 

naxevaravtomatis kompleqtSi Sedis sinTetikuri qsovilis tilos, ori 

Rari-qvesadgami, romelzec ewyoba vazis lerwi. samuSaos dawyebis win 

naxevaravtomats awyoben dakalibrebis sami reJimidan erT-erTze: 0,5 mm 

intervaliT; 1 mm intervaliT da Sereuli varianti (pirveli oTxi kalibri 

0,5 mm intervaliT, Semdgomi sami 1 mm intervaliT, bolo kalibri-danarCeni 

lerwi).

           

sur. 5. naxevaravtomatis pnk-2-is muSaobis sqema:

1-Semgrovebeli; 2-gaxsnis meqanizmi; 3-gazomvis meqanizmi; 4-daWris meqanizmi; 

5-transportiori.

operatori iRebs Raridan ramdenime saZire kalams da debs mas 

transportioris satacSi 5 (sur. 5), ise, rom kintis nawili imyofebodes 

SemzRudvel sayrdenTan.

transportioris satacSi dafiqsirebuli kalami moWris Semdeg xvdeba 

gazomvis meqanizmis 3 zolSi. aq sataci ixsneba da kalami aRmoCndeba 

momWer TaTsa da darezinebul disks Soris. diskis brunvisas, xaxunis 

Zalis xarjze, lerwi Semobrundeba Tavisi RerZis garSemo da zemoqmedebas 
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axdens Storian ormxara moZrav berketze. es berketi aiweva ganivi kveTis 

udidesi zomiT ganpirobebul kuTxeze. amdroulad Stori xsnis sinaTlis 

sxivkonis SeRwevis saSualebas fotowinaRobasTan, saidanac informacia 

ewodeba manqanis eleqtrul bloks. zonidan gamosvlisas sataci isev 

afiqsirebs kalams, xolo moZravi berketi zambaris zemoqmedebiT brundeba 

sawyis mdgomareobaSi.

sanamyenes dros damatebiT idgmeba lerwis sayrdeni, romelsac 

sanamyene lerwi mieWireba moWramde.

cvlis ganmavlobaSi damatebiTi muSa axdens masalis SefuTvas 

kalibrebis CvenebiT. cvlis damTavrebisTanave muSebs gaaqvT 

dakalibrebuli masala sacavSi da awesrigeben samuSao adgils.

naxevaravtomatis pug-1 daniSnulebaa mynobis win saZire vazis lerwze, 

kvirtebis meqanizebuli mocileba, agreTve lerwis daWra kalmebad.

manqana Sedgeba mimwodebeli 6 (sur. 6) da gamweli 9 valcebisagan, 

mWreli Tavisagan 2, wina Rarisagan 5, kalmebis damWerisagan 1, 

transportiorisagan 10, moWris, eleqtroZravian aZvris meqanizmebisagan.

mimwodebeli da gamweli valcebi Sesrulebulia zeda da qveda 

darezinebuli  saxsrulad SeerTebuli da zambarebiT erTi meoresTan 

miWerili dolebis saxiT.

sur. 6. pug-1 naxevaravto-

matis sqema: 1-damWeri; 2-mWreli 

Tavi; 3-amonayarebis qereli; 

4-Semavali konusi; 5-Rari; 

6 da 9-mimwodebeli da 

gamweli valcebi; 7-mWreli 

Tavis konusebi; 8-aWrili 

kvirtebi; 10-transportiorebi.

mWreli Tavi warmoadgens 

CarCos, romlis RerZebze ganlagebulia erTmaneTTan zambariT miWerili 

kronSteinebi. kronStinebze saxsrulad damagrebulia saWrisiani 

dazambarebuli damWerebi. saWrisebis pirveli da meore wyvilis win 

ganlagebulia mimmarTveli konusebi 7.

wina Rari gankuTvnilia dasabrmavebeli kvirtebis lerwebisaTvis.

damWeri agrovebs kvirt-aWril lerwebs da awvdis mas transportiors. 

kvirtebis aWramde moWris meqanizms dayavs lerwi saWiro zomamde. meqanizmi 

moicavs eleqtromagnits, romelzedac wevebis meSveobiT damagrebulia 

mWreli da ukumWreli danebi.

saWiroebis SemTxvevaSi muSa Wris lerws specialur mowyobilobaze 

da awvdis zeda boloTi naxevaravtomats Semavali konusis, 4 meSveobiT. aq 

lerwi aitaceba mimwodebeli valcebiT 6 da gaiweleba Tavis 2 SekumSul 

saWrisebs Soris. kvirtis 8 miaxloebisas saWrisebi afxeken mas saWrisis 

SemobrunebiT Tavis RerZis mimarT. Wris Zalva warmoiqmneba zambaris 

daWeriT.
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lerwis gamweli valcebis 9 gavlis Semdeg is xvdeba damWerSi - 1 da 

gaitaneba transportior 10 mier dasakalibrebel naxevaravtomatis 

damgrovebel RarSi.

samynobi naxevradavtomati ppC Sedgeba Semdegi ZiriTadi nawilebisagan: 

qveda-2 (sur. 7) da zeda 4 CarCoebisagan, saZire da sakvirte dolebisagan 5, 

eleqtromricxvelisagan 7, damafiqsirebeli da dacentrebis 7 

meqanizmebisgan, ori momWreli da frezebiani 8 da 10,  ori kiloiani 

Spindelebisgan, eleqtroZravebisagan da dolebisa da Spindelis 

amZravisagan 11, eleqtro karadebisagan, damWerisgan 14, transportiorisagan 

15, frqvevaniani 9 wylis mimwodi mowyobilobisagan 13, saZire da samynobi 

lerwebis Rarebisagan 3 da damcavi garsacmisagan. CarCo warmoadgens

sworkuTxa kveTis milebisagan SeduRebul konstruqcias. CarCos zeda 

mxareze montaJdeba Spindeluri jgufi, qvedaze-dolebi da maTi amZravebi, 

eleqtrokarada, agreTve sayrdenebi, romlebic xsniandamWerebs--.

sur. 7. vazis kalmebis 

samynobi ppC naxevar-

avtomatis sqema:

1 da 11-dolebis da 

Spindelebis aZvris 

eleqtroZravebi; 2 da 4-zeda 

da qveda CarCoebi; 3-Rari; 

5-doli; 6-eleqtroaRmri-

cxveli; 7 da 12 macentri-

rebeli da damafiqsirebeli 

meqanizmebi; 8-10- brtyeli da 

konusuri frezebi; 9-frqvevana; 13-wylis mimwodebeli mowyobiloba; 14-

damWeri; 15-transportiori.

saZire da samynobi dolebi axdenen kalmebis miwodebas frezebze, 

sadac xorcieldeba Wris ganaxleba, elementebis moWra da komponentebis 

avtomaturi SeerTeba. dolebze damagrebulia damafiqsirebeli da 

damcentrebeli meqanizmebi, kbila Tvlebi da damcavi garsacmebi.

saZire doli moZraobaSi modis solRveduri gadacemiT 

eleqtroZravidan 4 (sur. 8) SkivebiT 3 da 5, reduqtoriT 6 da kbila 

konusuri TvliT 1. sanamyene doli brunvas iRebs saZire dolisagan, riTac 

miiRweva maTi moZraobis sinqronuloba.

fiqsaciis meqanizmi 9, iWers dacentrebul kalmebs, Sedgeba 

berketebisa da mxreulebis sistemisagan, sadac WiqebiT, WokebiT da 

zambarebiT qmnian saxsrul SeerTebebs, romlebic moZraobaSi modian  maTi 

muSta 2 miwydomiT.
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macentirebeli saxsrul-berketuli meqanizmebi gankuTvnilia saZire da 

sanayene kalmebis RerZebis  orientaciisaTvis. meqanizmebis korpusebis 

sayrdenebSi sinqronulad trialeben kinematikurad dakavSirebuli mkacrad 

gansazRvruli profilis dazambarebuli mimmarTulebi. meqanizmSi kalmis 

gaTrevisas misi mimmarTulebebi orientacias ukeTeben maT.

Spindelur jgufebs moZraobaSi moyavs mWreli samuSao organoebi-

frezebi. TiToeuli jgufi Sedgeba solRveduri gadacemiT SeerTebuli 

eleqtroZravisa da Spindelisgan. pirveli jgufis Spindelebis lilvebze 

damontaJebulia or-ori brtyeli frezi, romliTac xorcieldeba Wris 

ganaxleba da mxareulebis amoWra. meore jgufis Spindelebis lilvebze 

ganlagebulia SeerTebis elementebis-kotisa da kilos amosaWrelad 

dawyvilebuli konusisebri frezebi.

naxevaravtomatis wina nawilSi kronSteinze dayenebulia saZire da 

sanamyene masalis Rarebi. marjvena mxridan ganlagebulia eleqtrokarada, 

xolo marcxnidan-anarCenebis Sesakrebi yuTi. dolebis daaxloebis zonaSi,

filis qveS, moTavsebulia namyeni kalmebis damWeri da transportiori. 

naxevaravtomati dakompleqtebulia operatorebisaTvis ori skamiT, 

safexuriT, qveSiT, frezebis salesiT. 

sisqis mixedviT winaswar daxarisxebuli erTi kalibris saZire da 

sanamyene kalmebi muSebis mier miewodeba manqanis Rarebs (sur. 9). ori muSa-

operatori tvirTaven kalmebs dolebis damWerebSi. saZire kalmebi 

ganlagebulia iseTnairad, rom kvirtebi damWeris saxsruli CarCos SigniT 

da SeZlebisdagvarad kopulaciuri zedapiris moWris adgilis siaxloves 

imyofebodes. 

sur. 8. naxevaravtomatis ppC-2 

kinematikuri sqema: 1-kbila Tvali;  

2 muSta; 3 da 5-Skivebi; 4 da 7-ele-

qtroZravebi; 6-reduqtori;  8-do-

li; 9-damafiqsirebeli meqanizmi.

sur. 9. naxevaravtomatis ppC-

teqnologiuri procesebis sqema:

1-kalmebis CatvirTva; 2-kalmebis 

orientacia mimmarTveli samuSao ko-

nusiT da misi fiqsireba; 3-kalmebis 

Wris ganaxleba; 4-kilos amoWra; 5-ka-

lmebis kopulaciuri Wrebis Seer-

Teba; 6-mza produqciis gadatvirTva 

da transportireba.
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damWerebSi kalmebi inarCuneben mdgomareobas fiqsaciis winmswrebi 

Zalvis xarjze  mynobamde. kalmebi gadaagildeba frezebisaken, Sindelebis 

pirvel jgufis yvelaze didi frezi anaxlebs Wras, xolo mcire - amoWris 

mxareulebs. SemdgomSi kalmebi miemarTeba konusuri frezebis paketebisaken, 

romelTa meSveobiT amoiWreba SeerTebis elementebi. 

momzadebuli kalmebi gadaadgildeba SeerTebis zonisken. amis Semdeg 

damWerebis moZravi tuCebi ixsneba muStiT. akrefili namyeni kalami 

Tavisufldeba da Cagordeba transportiorSi.

samynobi manqana mp-7 emsaxureba vazis kalmebis mynobis procesis

meqanizacias, Wris ganaxlebas, sadede da sanamyene komponentebis SeerTebis 

momzadebas.

sakrebi frezebi-manqanis ZiriTadi samuSao organoebia- ganlagebulia 

eleqtroZravis lilvis gamomaval boloebze. TiToeuli freza Sedgeba 

diskisagan, romelTanac mimagrebulia kalamze Wris ganaxlebis torsuli 

xerxis ferso da SeerTebis elementebis danebi, romelebic dayenebulia 

wyvil-wyvilad yoveli 900 Semdeg. TiToeul wyvilSi danebs Soris 

ganlagebulia saregulirebeli sayelurebi, romelTa raodenobis 

SemcirebiT an momatebiT regulirdeba mosaWreli kotis sisqe, Sesabamisad,

SesaerTebeli komponentebis simtkice. danebs aqvT ori mWreli piri, magram 

muSaobs mxolod erTi maTgani. dablagvebisas danas Semoatrialeben mWreli 

piriT gareT.

naxerxis Camosarecx mowyobilobaSi, romelic mierTebulia wylian 

avzTan an wyalmomaragebis sistemasTan, Sedis sarqveli saterfuliT, 

gamanawilebeli, Slangebi, Stucerebi da avzaki.

mynobeli marcxena xeliT iRebs saZire kalams, xolo marjvena xeliT 

sanamyene kalams, debs maT saTanado gamwev Tamasa-ukumWrelebze da saZire 

kalmis marjvniv mdorve gadadgilebiT anaxlebs Wras. Semdeg mynobeli 

awvdis kalmebs firfitebs-ukumWrelelebs gansazRvrul amonaRebSi da 

mdorve gadadgilebiT miyavs kalmis torsi danis sayrdenamde, romlis 

drosac iWreba SeerTebis elementebi.

aseTnairad momzadebuli kalmebi mynobels gadaaqvs prizma-  

sayrdenze da xeliT aerTebs saZires da sanamyene kalmebs. namyeni kalami 

mynobels gadaaqvs RarSi.

mynobis xarisxi damokidebulia samynobi komponentebis SesaerTebeli 

elementebis mdgomareobaze.

samynobi manqana upv Sedgeba mWreli meqanizmebisagan, romlis aZvra 

xdeba saterfuliT, Rarisagan da magidisagan.

mWreli meqanizmis suportTan mimagrebulia ,,omega-s” tipis sacvleli 

dana da danis kalmisagan gamomgdebi. sayrdeni WanWiki zRudavs suportis 

svlas.

mynobeli marcxena xeliT debs saZire kalams ukumWrelze iseTnairad, 

rom kintis nawili daemTxves magidaze niSnuls, xolo Semdeg fexiT aWers 

saterfuls sayrdenamde. suporze damagrebuli dana Wris kalams, 

warmoiqmneba kilo. saterfulis mdovre dabrunebiT suporti zambarebis 
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zemoqmedebiT brundeba zeviT, xolo gamomgdebi acilebs danas lerwisgan. 

mynobeli marjvena xeliT, diametris mixedviT, irCevs msgavs sanamyenes da 

Wris kots. namyeni lerwis misaRebad mynobeli qvesadgamis meSveobiT 

aerTebs kilos da kots mdovre daWeriT. Semdeg mza kalami gadaaqvs RarSi.

samynobi manqana pm-450e (bulgareTi) upv manqanisagan gansxvavebiT 

aRWurvilia samuSao organoebis eleqtroamZraviT. manqanis ZiriTadi 

nawilebia: mWreli macentrirebeli meqanizmi, eleqtromagniti, saterfuli 

da magida.

danas gaaCnia ori mWreli piri-zeda da qveda. erTerTs gacveTisas 

danas atrialeben 1800. zomidan gamomdinare (6...8; 8...10; da 10...12 mm namyenebis 

misaRebad) amomgdebs aregulireben simaRlis mixedviT.

eleqtromagnitis daniSnulebaa danisa da kinematikuri rgolebis 

gadaadgileba mynobis ciklis dros. 

mynobeli marcxena xeliT iRebs saZire kalams, xolo marjvenaTi 

sanamyenes da debs kalams prizmatul budeSi, xolo zemodan mas adebs 

sanamyene kalams.

mynobels uWiravs kalmis boloebi saWiro mdgomareobaSi, fexiT aWers 

saterfuls. eleqtromagnitis guli Seitaneba da atrialebs kbila seqtors, 

romelic gadaadgilebs danian cocias. xdeba kalmebis centrireba da 

miWera. SemdgomSi dana gadadgildeba qveviT da Wris komponentebis 

SeerTebis elementebs.

meore taqtis dros cocia moZraobs zeviT da amavdroulad axdens 

saZire da sanamyene kalmebis SeTavsebas. SeerTeba xorcieldeba erTi 

cikliT avtomaturad. danis gaCerebisas mynobeli xeliT iRebs namyens da 

debs mas mza produqciis yuTSi. mWreli meqanizmebidan acilebs anarCenebs.

2.3.1.3. mynobis teqnologia da organizacia

mynobis procesi iwyeba sawyisi masalis momzadebidan: sacavidan 

lerwis amoRebiT, misi xarisxis, sanamyene kvirtebis SemowmebiT, daWriT, 

kalmebis dakalibrebiT da dasvelebiT.

manqanuri mynobisas mniSvnelovania konponentebis dakalibreba, rac 

mwarmoeblurobis mkveTri gazrdis pirobaa. ppC naxevaravtomatis gamoyeneba 

daukalibrebel masalaze dauSvebelia, komponentebi unda iyos SerCeuli 

winaswar, romelic mynobamde 15...20 dRiT adre unda damTavrdes. mynobamde 

8...10 dRiT adre iwyeba kalmebis dasveleba da  Tburi misadageba, rac 

iZleva saWiro raodenobis samynobi komponentebis SerCevis saSualebas.

standartuli namyenis maRali gamosvlianoba didadaa damokidebuli 

mynobis Sesrulebis vadaze, romelic unda daiwyos martis Sua ricxvebidan 

da damTavrdes aprilis bolosTvis, anu 35 samuSao dReSi. amisTvis saWiroa 

saTanado raodenobis manqanebisa da muSa xelis dagegmva. ase, ppC 

naxevradavtomatis mwarmoebluroba  saeqspluatacio drois 1 sT 1800 

kalmis tolia; orcvlian samuSao dReSi (14 sT) 35 dReSi erT naxavar-
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avtomatze SesaZlebelia 900 aT. namyenis miReba. sezonSi naxevaravtomatis 

mier warmomqmnel namyens gamoiTvlian formuliT.

                                                      W= ntTQ

sadac W- namyeni kalmebis raodenoba; n-samuSaoTa cvlis raodenoba; t-

cvlis xangrZlioba, sT; T-naxevaravtomatis muSaobis xangrZlivoba, dRe; Q-

ppC-1 mwarmoebluroba saeqspluatacio drois 1 sT. 

saZire da sanamyene kalmebis momzadebisaTvis, daWris, dakalibrebis, 

kvirtebis mocilebis gaTvaliswinebiT, saWiro manqanaTa raodenobas 

angariSoben samuSaoTa teqnologiuri mimdevrobisa da optimaluri 

agroteqnikuri pirobebidan gamomdinare. 

orive komponentis drouli momzadebis SemTxvevaSi, saZire kalmebis 

damuSavebas iwyeben dekemberSi da amTavreben ianvris pirvel naxevarSi. 

gamoTvlebiT ikveTeba, rom am periodSi erT samynob naxevaravtomatze 

saWiroa erTi damkalibrebeli naxevaravtomati pnk-1, romelic orcvliani 

muSaobisas daaxlovebiT 40 dReSi moamzadebs 900 aT. saZire kalams (m. S. 

gamowunebuli da dakalibrebis zomebis darRveviT 20%), pnk-2 avtomatze 

samuSaoT saWiroa ori operatori, romlebmac unda Seagrovos da Caawyos 

kalmebi Sesabamisi kalibrebis mixedviT da etikirebiT. 

ianvris Sua ricxvebidan iwyeben kvirtebis dabrmavebas pug-1 

naxevaravtomatze, saZire kalmebis daWras da dakalibrebas pnk-1 

naxevaravtomatze, romlebic erT teqnologiur xazSi muSaoben. xazis 

mwarmoebluroba 1 sT Seadgens daxlovebiT 1600 kalams. 20% anarCenebis 

gaTvaliswinebiT saZire kalmebis saWiro raodenoba naxevaravtomat ppC-ze 

SeiZleba damzaddes 50 or cvlian samuSao dReSi; xazze dasaqmebuli unda 

iyos 3 adamiani cvlaSi: TiTo operatori pug-1 da pnk-1 da erTi samuSao 

kalmebis kontrolze, daTvlaze da SefuTvaze.

ZiriTadi samuSaoebis gegmazomieri da Tanamimdevruli SesrulebiT 

minimumamde daiyvaneba manqanebis, agreTve erTdroulad dasaqmebuli muSa 

xelis  raodenoba. 

mniSvnelovania, rom sawyisi masala da mza kalmebi gadaadgildebodes 

erTi poziciidan meoremde Tanamimdevrulad, miRebuli teqnologiis 

Sesabamisad da tvirTbrunvebis minimaluri gadakveTiT. saZire da sanamyene 

kvirtebis damuSavebisas gamoricxuli unda iyos masalis gamoSroba, 

sxvadasxva jiSis, kalibrebis kalmebis areva erTmaneTSi, agreTve 

uzrunvelyofili masalis manqanamde mitanis moxerxebuloba. masalis 

damuSavebisa da saSualedo Senaxvisas 3...4 sT ganmavlobaSi samuSao 

SenobaSi saWiroa gansazRvruli temperaturisa (15...16 C ) da sinestis 

aranakleb 80%) SenarCuneba.

pnk-1 naxevaravtomatebi unda dayendes SenobaSi, romelic saZire da 

namyeni lerwis sacavis mimdebarea. naxevaravtomatebi pug-1, romlebic 

teqnologiur xazSi pnk-1 erTad muSaoben, unda iyos aRWurvili 

dabrmavebuli da daWrili saZire kalmis gadasatani transportirebiT. 

TiToeul manqanasTan unda idgas kalmebis dasagrovebeli da SesafuTi 

magida (sur. 10), gayofili kalibrebis 1...7 mixedviT, agreTve momzadebuli 
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sanamyene kalmebis da anarCenebis dasagrovebeli da moklevadiani 

SenaxvisaTvis (3...4 sT) saWiro konteineri (sur. 11, a). sanamyene kalmebi,

daWrisa da dakalibrebis Semdeg Tavsdeba kalibrebis nomris miTiTebiT 

polieTilenis erTnairi tevadobis vedroebSi an yuTebSi. sacavebSi unda 

iyos nakveTurebi kalmebis jiSebisa da kalibrebis mixedviT 

gansaTavseblad.

sur.10 saZire kalmebis 

magidebi;

a-dasagroveblad; 

b-SesafuTad; 1-7kalibrebis 

zomebi.

saZire kalmebi sacavidan dasasveleblad gamoaqvT specialuri 

konteinerebiT (sur. 11, b), romlis zomebi damokidebulia dasasvelebeli 

saTavsos zomebze da satransporto da dasatvirT saSulebebze. amave 

konteinerebis gamoyeneba SesaZlebelia kalmebis samynob adgilamde 

transportirebisaTvis. 

sur.11 saZire kalmebis 

konteinerebi:

a-dasagrovebeli; b-

satransporto.

samynobi manqanebi idgmeba  380 v Zabvis simZlavris eleqtroqseli an, 

naTel SenobebSi, romlis ganaTeba unda iyos aranakleb 150 lq, aqvs 

samuSao organoebis gasawmendaT wylis miwodeba, agreTve gamdinare 

wylisaTvis kanalizacia.

komponentebis winaswari momzadebisas rekomendebulia ppC 

naxevaravtomatis ganlagebis sqema, romelic mocemulia sur. 12. ppC 

naxevaravtomatis muSaobis sqema pug-1 naxevaravtomatTan erTad 
mocemulia sur. 13. 

kalmebis mynobis adgilze konteinerSi CatvirTuli masala miewodeba  

kontroliorebis mier, romlebic mimagrebulia TiToeul naxevradavtomat-

ze. naxevaravtomati ppC aRWurvilia kalmebis mcire partiis dasawyobad 

patara RariT, romelic sakmarisia naxevaravtomatis 40...50wT samuSaod  

(sanamyene kalmebiT), xolo 5...7 wT-saZire kalmebiT. amitom, kontroliors 

xSirad, rom ar gacdes da ar Seferxdes operatoris muSaoba saWiroa qon-
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sur. 12. samynobi ppC naxevradavtomatis 

ganlagebis sqema (komponentebis winaswari 

momzadebisas): 

1 da 2-saZire kalmebis konteineri da 

magidebi; 3-sanamyene kalmebis saTavsoebi; 4-na-

xevaravtomati ppC; 5-transportiorebi; 6-namyeni 

kalmebis sakontrolo magidebi; 7-namyeni 

kalmebis satransporto urikebi.

sur. 13. ppC samynobi naxevaravtomatis 

saZireze kvirtis asaWreli naxevaravtomat 

pug-1 erTobliv xazSi muSaobis ganlagebis 

sqema:

1 da 2 saZire kalmebis konteineri da 

magida; 3-saZire kalmebis saTavso; 4-naxe-

varavtomati ppC; 5-transportiori; 6-namyeni 

kalmebis xarisxis kontrolis magida; 7-nam-

yeni kalmebis satransporto urika; 8-na-

xevaravtomati pug-1.

des 700...800 kalamis maragi. amave raodenobis sanamyene kalmebis momzadeba 

unda ganxorcieldes saTavso 3-Si.

naxevaravtomatis pug-s muSaobisas samynobad saZire kalmebi uSualod 

kvirtebis aWris Semdeg miewodeba. am SemTxvevaSi ar aris saWiro kalmebis 

naxevaravtomatTan didi raodenobiT ganlageba.

namyen kalmebs transportiori 5 awvdis magida 6, Akontrolioris mier 

sadac xdeba maTi daTvalierebaAda gamowuneba. vargisi kalmebi itvirTeba 

urika 7 da igzavneba Semdgom teqnologiur damuSavebaze. 

komponentebis da namyeni kalmebis transportireba da gadatvirTva 

unda iyos maqsimalurad meqanizebuli eleqtroteleferebis, xelis talis, 

eleqtrokarebisa da sxva meSveobiT. unda iyos gaTvaliswinebuli saTanado 

gasasvlelebi. 

sacavebSi kalmebis Cawyoba unda moxdes iseT nairad, rom pirvel 

rigSi ganxorcieldes saadreo jiSebis mynoba.

saZire kalmebis momzadebis damTavrebis DSemdeg iTvleba maTi 

raodenoba samuSao kalibrebis zRvrebSi da calke kalibrebis mixedviT. 

kalmebis raodenoba unda iyos dagegmili namyenebis raodenobaze 5-10%-meti. 

komponentebis dakalibrebis dros anarCenebad ZiriTadaT Tvlian kalmebs, 

romelTa diametri 7 mm naklebia da samynobaT uvargisia. saerTo masis 

daxlovebiT 5...7%-s Seadgens kalmebi, romelTa diametric 11,5 mm metia. 
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samuSaoTa damTavrebis Semdeg SesaZlebelia am komponentebis meoradi 

gadaxarisxeba manqana pnk-1, am SemTxvevaSi unda moixsnas danebi da 

gadaadgildes dakalibrebis intervalebi gazrdisken.

dasvelebis Semdeg saZire da sanamyene kalmebi mzad aris dasamynobaT. 

saWiroa cvlis ganmavlobaSi samynobi manqanis uzrunvelyofa erTi an ori 

momijnave kalibrebiT, vinaidan ufro meti intervalis SemTxvevaSi saWiroa 

naxevaravtomatis ppC xelaxali regulireba SeerTebaSi kotas axal bijze 

gadayvaniT. es martivi operacia iwvevs teqnologiur gacdenas, rac 

arasasurvelia.    

samynobi komponentebis momzadebisas manqanis muSaobis xarisxi (zomiTi 

jgufebis mixedviT daxarisxebis sizuste, kalmebis sigrZe, Wris xarisxi, 

sanamyene zeda da qveda Wrebis ganlageba) mowmdeba cvlis dasawyisSi da 

bolos, saWiroebis SemTxvevaSi cvlis ganmavlobaSi. saWiroa gvaxsovdes, 

rom es maCveneblebi damokidebulia ara marto manqanis momzadebaze da 

operatorTa kvalifikaciaze, aramed sawyisi masalis mdgomareobaze.

periodulad, cvlis ganmavlobaSi, saWiroa Semowmdes kopulaciuri 

Wris xarisxi.

vargisi namyeni kalmebis dagrovebisas, maT agzavnian parafinirebaze 

da stratifikaciaze. dawunebul namyen kalmebs SeZlebisadagvarad 

asworeben, xolo saZires, Tu iZleva saSualebas maTi sigrZe, xelmeored 

iyeneben samynobad. namyeni kalmebi gulmodgined itvirTeba calcalke 

yuTebSi, romlebzedac miTiTebuli unda iyos jiSi, mynobis TariRi da 

kalamTa raodenoba.

2. 3. 2. namyeni kalmebis gakaJeba. stratifikacia

2. 3. 2. 1. agroteqnikuri moTxovnebi

kalusis warmoqmna da Sesabamisad saZire da sanamyene kalmebis Sexor-

ceba Zlierdeba Tu stradificirebisas darCilvis zonaSi temperatura 

27...280  C, saZiris ZirSi 15...180  C, SenobaSi haeris tenianoba aranakleb 85% 

Seadgens.

stratifikacia SesaZlebelia, rogorc saTburebis saerTo gaTbobiT, 

agreTve darCilvis zonaSi lokaluri gaTbobiT, eleqtrostratificirebis 

danadgaris gamTbobi elementebis saSualebiT.

saTburebSi stratificirebisas savse yuTebi unda ganlagdes cementis 

iatakze erT iarusaT.  kameraSi temperaturas, Sesabamisad yuTebSi, 

akontroleben da aregulareben saWiro reJimis mixedviT. aRsaniSnavia, rom  

gaTboba warmoebs zemodan. kamera unda iyos ganaTebuli da niavdebodes 

aranakleb orjer dRe-Ramis ganmavlobaSi. optimaluri tenianobis 

SenarCunebis mizniT saWiroa iatakis perioduli dasveleba.

periodulad amowmeben saZireze da sanamyeneze kaliusis mdgomareobas. 
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dauSvebelia  yuTis zeda nawilis dasveleba, vinaidan es iwvevs obis 

warmoqmnas da saZiris axalgazrda amonayarebis kaliusis dalpobas.

stratifikacia iTvleba dasrulebulad da yuTebi gaaqvT gakaJebaze 

Tu 65...70% namyens darCilvis zonaSi warmoeqmneba wriuli kaliusi. 

komponentebs normaluri momzadebis da stratifikaciis yvela pirobebis 

Sesrulebis SemTxvevaSi stratifikacia grZeldeba 14...16 dRe.

sastrafikacio danadgarze saWiro temperaturuli reJimis 

uzrunvelyofa xdeba darCilvis adgilis lokaluri gaTbobiT. 

amavdroulad SenobaSi SenarCunebuli unda iyos saZiris qveda nawilisTvis 

saWiro temperatura, xolo ufro maRals darCilvis adgilas qmnian 

gamTbobi elementis saSualebiT.

lokaluri eleqtrogaTbobisas stratifikaciis dro izrdeba 18 ...22 

dRemde. magram, upiratesoba mdgomareobs imaSi, rom gare 14 ...160  C 

temperaturisas stratifikaciis warmoeba SesaZlebelia nebismier 

gauTbobel SenobaSi, agreTve saTburebSi  da Ria farTulebSic ki.

stratificirebis damTavrebis Semdeg danadgari gamoirTveba da 

gakaJeba SeiZleba Catardes imave adgilas.

wyalSi stratificirebisas dro mniSvnelovnad mcirdeba. am meTodiT 

merve–meaTe dRes Cndeba kaliusi da izrdeba kvirtebi. magram, am meTodis 

uaryofiTi mxarea mwvane amonayarebis zrda, romelzedac ZiriTadad 

ixarjeba sakvebi nivTierebebi. amitom, namyeni kalmebis sanergeSi 

gamosavlianobis SesanarCuneblad ar aris rekomendebuli gakaJebis 

Catareba, da mcenaris dargva warmoebs uSualod stratifikaciis Semdeg, an 

araugvianes 2-3 dRisa.

wyalze stratificireba yvelaze kargia Catardes aprilis meore 

naxevarSi dargvamde 13...15 dRiT adre. teqnologiis dacvis SemTxvevaSi 

aseTi xerxi, iZleva sanergidan nergebis karg gamosvlianobas. 

imisTvis, rom namyeni kalmebi TandaTanobiT momzaddes sanergeSi 

ufro mkacri pirobebisaTvis, uzrunvelyofili unda iyos saZirisa da 

sanamyenis SeerTebis dawyeba da SeCerebuli saZiris boloebSi fesvebis 

warmoqmna, rac miiRweva namyeni kalmebis gakaJebiT.

naxerSi namyeni kalmebis gakaJeba xdeba Ria haerze miwis tranSeebSi, 

romlebic daculia qarisagan da mzis pirdapiri sxivebisagan. temperatura 

yuTebs SigniT Seadgens 10...120 C, xolo darCilvis adgilas  12...15
0 

C. 

pirdapiri mzis sxivebisagan saZiris nazardebi ar iweleba, rac xSirad 

SenobaSi SeiniSneba. fesvebis ganviTareba saZiris boloebSi ferxdeba, 

saZirisa da sanamyenis Sexorceba Senelebulad grZeldeba.

gakaJebis vadebi damokidebulia mynobis organizaciaze, da saadreo 

namyeni kalmebisaTvis Seadgens 30...35 dRes, xolo sagvianosaTvis 5...7 dRes. 

gakaJebaze saadreo kalmebis  dayenebisas saWiroa Seyinvebis Tavidan 

acilebis mizniT zomebis miReba. 

gakaJebis Semdeg dargvamde 7...10 dRiT adre namyeni kalmebi iyofa 

pirvel, meore xarisxebaT da wundebulaT. wundebulaT iTvleba dRvebiani 

saZiris kalmebi, pirvel xarisxaT-kalmebi, romlebsac aqvT darCilvis 



35

zonaSi wriuli kaliusi da daZruli janmrTeli kvirti, meore xarisxad-

kalmebi wriuli kaliusis gareSe an saeWvo kvirtiT.

daxarisxebuli kalmebi iwmindeba miwebebuli naxerxisagan, ecleba 

zedapiruli fesvebi da amonayarebi sanamyeneze da zeda boloebTan 16...18 sm 

sigrZeze ewyoba parafinSi, romelic damdnaria 75 ...800 C-mde. procesis 

damTavrebis Semdeg pirveli da meore xarisxis kalmebi iwyoba yuTebSi, 

romelTa Ziri amofenila polieTilenis afskiT, xolo gverdebi daxurulia 

8...10 sm simaRleze. yuTebSi isxmeba wyali, an hidroponis xsnari fesvebidan 

3...5 sm, xolo pirveli xarisxisTvis amateben geteroauqsinis 0,005%-an 

xsnars.

meore xarisxiani kalmebiani tara gaaqvT SenobaSi, zemodan da 

gvrdebidan faraven polieTilenis afskiT.

oTxi-eqvsi dRis ganmavlobaSi xdeba kalmebis morgeba 27...300 C 

temperaturaze, rac iwvevs maT swraf ganviTarebas.

kalmebis umetesze Cndeba wriuli kaliusi da amonayarebi. morgebis 

Semdeg namyeni kalmebi ori-sami dRis ganmavlobaSi kaJdeba fardulis qveS.

pirveli xarisxis kalmebian taras aTavseben fardulis qveS an naTel 

gauTbobel SenobaSi da 3-4 dRiT faraven polieTilenis afskiT, 

temperatura afskiT qveS unda Seadgendes 15...25 0 C. am periodSi saZiris 

qveda boloTi kalmebi ganuwyvetliv ikvebeba wyliT da mineraluri 

nivTierebebiT, romelic saWiroa foTlebisa da fesvTa borcvebis 

warmosaqmnelad. kaliusis garda, ujredebi qmnian damcav fenas, xolo 

SigniT mdidrdeba qlorofiliT. 

dauSvebelia namyeni kalmebis gadametebuli datoveba Ria gakaJebaze an 

morgebaze 10 dReze meti droiT, raTa ar iqnas gamowveuli kaliusis 

gamoSroba. gamoSrobis winaaRmdeg karg Sedegs iZleva kaliusis Sexorcebis 

adgilas parafinireba an lentis Semoxveva

2. 3. 2. 2. eleqtrostratificireba

eleqtrogaTbobis gamoyenebiT rigi operaciebisa sruldeba

eleqtrostratifikaciis danadgarebiT.

eleqtrogaTboba tardeba, rogorc standartul 670X250X600 mm 

yuTebSi, agreTve moednebze, romlebic farebiTaa daculi. am dros garemos 

temperatura dasaSvebia 1...350 C, atmosferuli wneva 0,084...0,1067 mpa 

farglebSi, garemos 200 C temperaturisas fardobiTi tenianoba ar unda 

aRematebodes 80%.

danadgari (cxr. 9) Sedgeba Zaluri mowyobilobebisagan 10 (sur.14), 

samocdaTormeti zeda gaTbobis gamTbobi elementisgan 8, mynobis wina 

stratifikaciis Tormeti gamaTbobeli elementisgan, SemaerTebeli 

kabelebis kompleqtisagan, zonarebisagan, orwvera sadenisagan 6, 

SemaerTebeli momWerebisagan 7, xundebisagan 3, 4 da 5, zonariani 2, 

sakontaqto Termometrebisagan 9, agreTve Camamiwebeli gamtarisagan 1. 
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Zaluri mowyobiloba, romelic warmoadgens cvalebadi 36-v Zabvis 

denis wyaros eqvsi damoukidebeli gamosavliT, damzadebulia wina 

karebiani SenaduRi konstruqciis karadis saxiT.

karadis SigniT zeda nawilSi ganlagebulia gamSveb- maregurilebeli 

aparatura sabruni paneliT, xolo qveda nawilSi-380/220/36 v Zabvis, Zaluri 

transformatori, romelic axorcielebs gamTbobi elementebis kvebas, 

qselis Semyvani da gareTa signalizaciis jaWvis klemebis CarTvas. 

gverdiTa klemebze ganlagebulia eqvsi gansarTi (sam-sami TiTeuli 

gverdidan) gaTbobis jgufebis CasarTavad da danadgarebis gadasatani 

saxelurebi. gagrilebisa da ventilaciisTvis karadis gverdiTa kedelze 

ganlagebulia Jaluzebi. karadis karebze ganlagebulia: kvebis CarTvisa da 

gamorTvis avtomaturi mowyobiloba da gadatvirTvebisa da mokle 

SerTvebisagan dacvis aparatura; gaTbobis jgufebis xeliT an avtomaturi 

reJimis muSaobis SerCevis eqvsi tumbleri; danadgaris signalizaciis mwvane 

da wiTeli naTurebi; gaTbobis jgufebis eqvs-eqvsi mwvane da wiTeli 

signalizaciis naTurebi; magnituri amamuSaveblebisa da 36v kvebis wyaros 

mcvelebi; avariuli xmovani signalis mimwodebeli Rriala da muSaobis 

reJimis cxrili.

zeda gaTbobis gamTbobi elementi gankuTvnilia naxerxian 5 

standartul yuTebSi 6 moTavsebuli kalmebis 4 (sur.15,a) 

stratificirebisaTvis. elementi Sesrulebulia xaliCis saxiT da Sedgeba 

mavTuliani gamaxureblisagan 3, romelic SeduRebulia polieTilenis 

700X900 sm zomis afskis or furcels Soris.

stratifikaciis reJimis kontroli xorcieldeba sakontrolo 

TermometriT 1.

mynobis wina stratifikaciis gamaxurebeli elementebi (sur. 15 b) 

damzadebulia agreTve 1400X3300 mm zomis xaliCis saxiT. elementi 

gamoiyeneba saZire kalmebis 4 wverebis mynobiswina stratifikacirebisaTvis.

gamaxureblebis sadenebis sigrZe 6,4 da 38 m; winaaRmdegoba 0,87 da 5, 

25 omi, samuSao deni 4...8 a, simZlavre 35 da 210 vt.

SemaerTebeli kabelebis kompleqti da zonarebi moicaven sami tipis 

kabels da ori tipis zonars. yvela kabeli konstruqciulad erTnairia da 

gansxvavdebian sigrZiT (4, 8, 10 m).

kabelebis erT boloze ganTavsebulia Zalur danadgarebTan 

SemaerTebeli gasarTebi, meoreze-xundi ori rozetiT-erTi ,,gamaxurebeli”. 

erTi-,,Termometri”. ukana mxares ganlagebulia xundis Camosakidebeli 

specialuri figuruli naxvreti.

eqvsi orZarRva zonarebi (gamaxurebeli elementebis jgufTa ricxvis 

mixedviT) erTi boloTi konstruqciulad gaerTianebulia sakontrolo 

TermometrebTan. zonarebis meore boloze ganlagebulia kabelebis 

xundebTan SemaerTebeli orpolusiani Canglebi.

Tormeti zonari erT mxridan mTavrdeba kabelebis xundebTan 

SemaerTebeli sampolusiani CangaliT, meoredan-gamaxurebeli elementebis 
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SemaerTebeli momWerebiT. momWerebi da Canglebi SeerTebulia calfa 

sadenebiT.

8. eleqtrostratifikaciis danadgaris teqnikuri maxasiaTeblebi

maCveneblebi maCveneblebis 
mniSvneloba

   kveba cvalebadi deni
qselis Zabva, 3 380/220 + 5%
sixSire, hc 50
gamaxurebeli elementis samuSao Zabva, 3 36 + 5%
xmarebadi simZlavre, kvt araumetes 2,5
gaxurebis jgufis samuSao deni, a 7 . . 16
danadgaris mier erTdroulad gamTbari 
kalmebis raodenoba, aT.c 
10 danadgaris momsaxure personali:
morige eleqtrikosi
damSlel-Camwyobi

50-mde

1
3

gamaxurebeli elementebis jgufebis 
raodenoba 
erT jgufSi gamaxurebeli elementis 
raodenoba: yuTebisaTvis
mynobis wina stratifikaciisTvis

6

12
2

kontrolirebadi temperaturis zRvari,0 C 10 . . . 400 C
Zaluri danadgaris gabaritebi, mm:
sigrZe
sigane
simaRle

650
380
950

masa, kg: danadgaris 180
Zaluri mowyobilobis 80

sur. 14. ues-6 eleqtrostratificirebis danadgaris sqema:

1-Camamiwebeli gamtari; 2-sakontrolo Termometris zonari; 3-4 da

5-xundebi; 6-orZarRva sadeni; 7-SemaerTebeli momWeri; 8-gamaxurebeli

elementi; 9-sakontrolo Termometri; 10-Zaluri mowyobiloba.
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sur.15. gamaxurebeli elementis danadgaris sqema:

a-stratificirebis yuTSi; b-mynobis wina stratificirebisas;

1-sakontrolo Termometri; 2-gamaxurebeli elementis gamomyvanebi;

         3-mavTulisebri gamaxurebeli; 4-kalmebi; 5-naxerxi; 6-yuTi; 7-fari

TiToeul sakontaqto TermometrSi sasurveli temperaturis misaRebad 

Sedis saCerxraxniliani magnituri regulatori.

karadis marcxena ukana fexze ganlagebulia Camamiwebuli sadenis 

misaerTebeli WanWiki.

danadgaris CarTvis win amzadeben Senobas xanZarsawinaaRmdego da 

eleqtrousafrTxoebis moTxovnaTa Sesabamisad. 

stratifikaciis moednebis zomebi damokidebulia CasarTavi gaxurebis 

jgufebis raodenobaze, rac sawyisi masalis odenobidan gamomdinareobs.

Zaluri mowyobiloba 4 (sur. 16) idgmeba 5...15 sm simaRlis qvesadgamze.

Zaluri mowyobilobis orientaciam unda uzrunvelyos SenobaSi 

Sesvlisas panelis xilvadoba da saregulirebeli da saremonto 

samuSaoebis Catarebisas karebTan misvla. SemaerTebeli kabelebi 1, 2, 3 da 

zonari 9 unda gaiWimos CatvirTvis Semdeg, an unda iyos miRebuli 

dazianebis sawinaRmdego zomebi.

xundebi 5 SemaerTebeli kabelebiT ikideba sastrafikacioT yuTebis 7 

gverdiTi mxareebis zeda nawilSi an moednebis SemoRobvaze 12. 

gamaxurebeli elementebi 8 da 11 erTdeba jgufebSi mimdevrobiT, am dros 

kontaqturi SeerTebebi momWerebSi unda iyos saimedo, raTa gamoiricxos 

eqspluataciis procesSi sadenebis miwva. zonarebis 6 sami da orpolusiani 

Canglebi irTveba Sesabamis rozetebSi.

sakontaqto Termometrebze 10 ayeneben samuSaos saxisaTvis 

temperaturis saWiro mniSvnelobas da mas aTavseben sastratifikacio areSi.

gare signalizaciisa da qseluri Semyvanis CarTvis win axdenen 

danadgaris  korpusis Camiwebas.  Cammiwebeli konturis winaaRmdegoba ar
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sur. 16.  danadgar ues-6-is 

mowyobilobis saTavsoSi ganla-

gebis sqema:

a-zeda gaTbobis gamaxure-

beli elementebi; b-mynobis wina 

stratifikaciis gamaxurebeli 

elementebi; 1, 2 da 3-kabelebi; 

4-Zaluri mowyobiloba; 5-xundi; 

6-9- zonarebi; 7-sastrafikcio 

Termometri; 11-mynobis wina 

stratificirebis gamaxurebeli 

elementi; 12-SemoRobva.

sur. 17. parafinatoris sqema:

1-CarCo; 2-marTvis sistema; 3-orT-

qlamridi mili; 4-avzi; 5-abazana; 6-Camo-

saSvebi Zabri; 7-eleqtrogamacxelebeli; 8-

CamomSvebi saxelo.

unda aRematebodes 4 oms. Semdeg aReben karadis karebs da aerTeben qselur 

Semyvans  380/220 v Zabvis qselTan. qselis da gare signalizaciis Semyvanis 

CarTvis Semdeg gasaRebiT iketeba karadis karebi. am samuSaos Catarebis 

Semdeg SeiZleba 380/220 v Zabvis miwodeba, danadgaris gasinjva da 

gamosaxmariseba.

gamosaxmarisebis dros muSaobis normaluri da avariul reJimebSi 

mowmdeba jgufebis marTvis sqemis moqmedeba.

parafinatori gankuTvnilia parafinis an sxva Sesatyvisi SenaerTebis 

gasadnobad, romlebic gamoiyeneba tenisagan kalmebis SeduRebis dasacavad.

parafinatori warmoadgens stacionalur agregats (sur.17), romlis 

kveba xorcieldeba 220-v eleqtroqselidan. is Sedgeba CarCosagan 1, 

parafinis CasatvirTi avzisagan 4, wyliani abazanisgan 5, romelic  gaTboba 

eleqtrogamacxelebliT 7 xorcieldeba. gamdnari parafini gadaisxmeba 

Casasxami ZabriT 6 avzSi 4 samklauriT 8. abazanaSi 5  ganlagebulia 
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orTqlamridi mili 3 . parafinis samuSao temperatura marTvis sistemis 2 

meSveobiT SenarCunebuli unda iyos 80...850 C farglebSi. abazanis tevadoba-

20 l, avzis-25 l. agregats emsaxureba erTi adamiani. gabarituli zomebia, 

mm: sigrZe- 650, sigane-550, simaRle 720, masa 70kg.

2. 3. 2. 3. stratifikaciis teqnologia da organizacia

namyeni kalmebis stratifikaciis teqnologiuri procesi moicavs 

Semdeg operaciebs: taris, im aris momzadebas, sadac unda ganxorcieldes 

stratifikacia, agreTve polieTilenis afskis, Sxamqimikatebis, parafinis, 

gamosakvebis momzadebas, namyeni kalmebis yuTebSi Cawyobas da maT 

transportirebas, stratificirebas da gakaJebas.

namyeni kalmis Casawyobi yuTebi unda iyos standartuli zomis 

(670X480X600 mm), cxauriani, Tamasebs Soris 1 sm manZiliT, sakmaod mtkice, 

erTi gamosawevi kedliT. yuTebs winaswar amzadeben da aTavseben 

fardulSi.

samuSao adgilamde yuTebi miewodeba specialuri transportioriT, 

eleqtrosatvirTelebis an xelis urikebis meSveobiT.

stratifikaciis areT iyeneben merqnis naxerxs, sufTa msubuq wyals an 

hidroponis xsnars.

naxerxs irCeven xeebis rbili jiSebisagan. muxis da wiflis naxerxi 

uvargisia, vinaidan isini cudaT STanTqaven tens da Seicaven sawamlav 

nivTierebebs, romlebic kalmebze mavne gavlenas axdenen. 100 aT. kalamze 

saWiroa 2,5 dan 3 tonamde mSrali naxerxi. naxerxi gulmodgined icreba. 

gamoyenebamde ramdenime saaTiT adre xdeba naxerxis cxeli orTqliT 

damuSaveba (t=1400 C), daiyvaneba optimalur tenianobamde da gamoiyeneba 

Tbil mdgomareobaSi (25...300 C)  namyen kalmebze fenebaT dafarvisaTvis. 

yvelaze xelsayrelia naxerxis daorTqvla xis yuTebSi, romlis zoma 

2,2X1,2X1,5 m. damaorTqlebeli danadgaris arqonis SemTxvevaSi naxerxi unda 

damuSavdes or-sam jerad mduRareSi.

momzadebuli naxerxi Seitaneba saTavsoSi, sadac xdeba kalmebisa da 

yuTebis ganlageba.

namyeni kalmebis Cawyobisas sastratifikacio yuTis torsis mxare 

unda daixaros sawinaRmdegoT gamosawevi mxaris mimarTulebiT.

iyreba 5 sm sisqis naxerxis fena da masze Ziridan 8...10 sm manZilze 

ewyoba erTfena rigebad namyeni kalmebi, ise rom maTi wveroebi 

ganlagebuli iyos erT sibrtyeSi. kalmebis TiToeuli rigi ifareba 

naxerxiT. namyen kalmebsa da yuTis kedlebs Soris toveben 5...6 sm 

Tavisufal sivrces, sadac iyreba da itkepneba naxerxi. standartul yuTSi 

eteva 700 dan 900 kalami. kalmebis bolo rigis dawyobis Semdeg ayeneben 

gamosawvav kedels, yuTs moiyvanen normalur mdgomareobaSi da nomraven.

saTburebSi stratifikaciisas yuTebi zemodan ifareba 7...8 sm naxerxis 

feniT da gadaitaneba specialur kameraSi. stratifikaciis dros,
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eleqtrodanadgaris gamoyenebisas, naxerxis gamoSrobis  asacileblaT 

saxurebeli elementebis zonaSi namyeni kalmebi ifareba 3...4 sm sisqis 

naxerxiT, xolo Semdeg idgmeba saxurebeli elementi. xaliCebis boloebi 

ikeceba qveviT kedlis gaswvriv 12 sm-mde xis niCbebis saSualebiT.

eleqtroqselTan elementis misaerTeblad yuTis romelime torsuli 

mxridan gareT gamoyavT sadenis bolo. elementebis zemodan iyreba 7...8 sm 

sisqis naxerxis Tboizolaciis fena.

stratifikaciis yuTebis transportirebis dros naxerxi jdeba da 

mkvrivi xdeba. imisTvis, rom saxurebeli elementi ar imyofebodes namyeni 

mcenareebis saxifaTo siaxloves, afski da saxurebeli elementebi 

mizanSewonilia daiwyos yuTebis sastratifikacio saTavsoSi gadatanis 

Semdeg.

saxurebeli elementis dayenebis Semdeg erT-erT yuTSi kalmebis 

Sexorcebisas zonaSi aTavseben eleqtrokontaqturi Termometris 

vercxliswylis Reros.

sastratifikacio SenobaSi yuTebi Cveulebriv erT iarusaT aris 

ganlagebuli, maTi dajgufeba xdeba iseTnairad, rom saxurebeli 

elementebis erTmaneTTan momWerebiT SeerTeba ganxorcieldes damatebiTi 

sadenebis gareSe. yuTebis grZeli gverdebi unda iyos paraleluri da 

erTmaneTTan mWidrod misuli. eqvs yuTian TiToeul seqciaSi saxurebeli 

elementebis SemaerTebeli gamomyvanebi erT xazze unda iyos ganlagebuli.

yuTebis ganlageba SeiZleba or iarusad. am SemTxvevaSi zeda yuTebi 

unda ganlagdes 15 sm sigrZis dgarebze, raTa SesaZlebeli iyos qveda 

iarusze ganlagebul kalmebTan misvla.

saxurebeli elementebis SeerTebis Semdeg irTveba danadgari kvebis 

qselSi. erTi gamTbobi danadgariT yvela yuTSi erTi da igive 

temperaturuli reJimis Sesaqmnelad maTi mierTeba eleqtroqselTan unda 

moxdes erTdroulad.

Sexorcebis adgilebSi saWiro temperaturis Seqmnas erTi-ori dRe-

Rame Wirdeba,  yuTis qveda nawilSi is damokidebulia Senobis 

temperaturaze.

polieTilenis afskis xaliCa, kalmebis mier tenis dakargvis acilebis 

saSualebas iZleva, is gzas uRobavs wylis orTqls, romelic gamoiyofa 

naxerxidan misi saxurebeli mavTuliT ufro intensiurad gaTbobis gamo. 

danadgaris muSaobaSi SesaZlo uwesivrobis drouli gamovlenisa da 

aRmofxvrisaTvis, romlebic SeiZleba ZiriTadSi gamowveuli iyos 

eleqtrul jaWvSi kontaqtebis darRveviT, saWiroa stratifikaciis mTeli 

periodis ganmavlobaSi yuTis SigniT temperaturis regularuli Semowmeba 

da saxurebel elementebSi gamavali denis Zalis gazomva. yuTebSi, 

temperaturuli reJimis kontrolisTvis, garda eleqtrokontaqturi 

Termometrisa, iyeneben vercxliswylis an spirits 0...500 C an 0....600 C skalian 

Termometrebs, xolo denis Zalis gasazomad-specialur xelsawyoebs. 

mowmdeba agreTve saTavsoSi dayenebuli Termometrebis maCveneblebi dReSi 
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orjer, erTi da igive dros diliT da saRamos. xdeba maTi registracia 

specialur saeqspluatacio JurnalSi.

Tu aRiniSneba denis Zalis gadaxra 4...6a–farglebSi danadgarSi 

uwesivrobaa; unda gamovlindes darRvevis mizezi da moxdes misi aRmofxvra.

stratifikaciis procesis damTavrebaze daskvna unda gasces saTanado 

specialistma-agronomma, romelic amowmebs kaliusis warmoqmnas 

sakontrolo yuTSi. gakaJeba iwyeba Tu namyeni kalmebis 65...70% Sexorcebis 

zonaSi aReniSneba kaliusi. am pirobis Sesrulebis Semdeg gamoirTveba 

danadgari qselidan, xsnian saxurebeli elementebis sadenebs da naxerxis 

zeda fenasTan erTad iReben yuTebidan elementebs. 

Tu saWiroa stratifikaciis orjer Catareba, yuTebi sastratifikacio 

saTavsodan gadaaqvT gakaJebis adgilas. gamorTuli danadgari SeiZleba 

gamoyenebeli iqnas kalmebis axali partiis gasaTbobad.

amindis pirobebidan gamomdinare, gakaJebas,  atareben Ria haerze, 

saTavsoSi an tranSeaSi.

tranSeaSi gakaJebisas yuTis zeda nawili unda iyos 7...10 sm miwis 

doneze qveviT. yuTebs Soris toveben RreCos, romelsac avseben naxerxiT an 

miwiT. Tbil mzian amindSi kalmebis gakaJeba xorcieldeba pirdapiri mzis 

sxivebiT, xolo gril amindSi-saTburebSi.

gakaJebaze yuTebis dawyobisas tranSeis ZirSi iyreba namja an nakeli.

gakaJebis dro damokidebulia mynobis vadebze. martis dasawyisSi 

damynili kalmebi gakaJebaze imyofeba 25...30 dRe, xolo mogvianebiT 

damynili-5...10 dRe.

2. 4. namyeni (sakuTarfesviani) venaxis nergebis gamoyvana 

2.4. 1. sanergeSi namyeni kalmebis dargva

2. 4. 1. 1. agroteqnikuri moTxovnebi

sakuTarfesviani namyeni vazis ganTavseba xdeba nayofier sarwyav 

meqanikuri SemadgenlobiT msubuq vake niadagze.

iq, sadac xorcieldeba sargavi masalis warmoeba, venaxis sanergeSi 

iyeneben specialur Teslbrunvas. winamorbedebi irCeva im gaangariSebiT, 

rom mindori ganTavisufldes ivlisis TveSi. agvisto-seqtemberSi atareben 

50...60 sm saplantaJe xvnas,raTa nakveTis momzadebamde moxdes niadagis 

dajdoma.

1 ha-ze Seaqvs 40...60 t kargad gamomwvari nakeli, 120...160 kg 

fosforovani da 150...200 kg kaliumis sasuqebi.

namyeni kalmebis dargva SesaZlebelia ramdenime xerxiT. pirveli 

xerxi xasiaTdeba imiT, rom namyeni kalmebisTvis kokolebis warmoqmnas 

axdenen plantaJis gasworebis Semdeg SemodgomiT, yinvebamde (oqtomberi-

noemberi). manamade iReben winamorbedebs da gulmodgined amzadeben nakveTs.

zamTris ganmavlobaSi kokolebi agroveben sakmao raodenobis tens. 

yinvisagan da tenisagan iSleba da fxvierdeba niadagi.
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mavneblebisa da daavadebebis mosaspobad plantaJis dadiskvamde 

SeaqvT zedapirulad Sxamqimikatebi.

SemodgomiT momzadebuli kokolas simaRle unda iyos aranakleb 50 

sm-isa, raTa gazafxulze dargvis win misi simaRle araparafinirebuli 

namyeni mcenareebisaTvis iyos aranakleb 30 sm-sa, xolo 

parafinirebulisaTvis-20 sm. gazafxulze kokolebSi iWreba xvrelebi, sadac 

miewodeba wyali da irgveba namyeni, Semoeyreba niadagis fxvierი fena.
aRwerili xerxi qmnis mcenaris ganviTarebis yvelaze xelsayrel 

Tbur da aeraciul pirobebs.

meore xerxis gamoyeneba iTvaliswinebs imas, rom yovelTvis yinvebamde 

ver xerxdeba plantaJis drouli Catareba, ver eswreba kokolebis 

momzadeba. am SemTxvevaSi kokolebis momzadeba xdeba gazafxulze da 

amavdroulad iWreba sargavi xvrelebi. Semdeg irgveba kalmebi da 

Semoeyreba miwa. es xerxi iZleva karg Sedegs, Tu dargvisTanave moirwyveba.

mesame xerxi gansxvavdeba meorisagan imiT, rom kokolis warmoqmnis 

gareSe iWreba xvrelebi da miewodeba wyali. parafinirebuli kalmebi 

irgveba uSualod xvrelebSi miwis Semoyris gareSe, rac mkveTrad amcirebs 

danaxarjebs. magram, Tu daparafinirebuli SeduRebis adgilebi 

Sesrulebulia naklebi xarisxiT, aman SeiZleba gamoiwvios kalmebis 

gamoSrobisagan ganadgureba. amitom ufro miRebulia kalmebis miwiT 

Semoyra.

meoTxe xerxi yvelaze Sromatevadia da man ver hpova gavrceleba. 

kokolis warmoqmnamde iWreba xvreli da miewodeba wyali. Semdeg dargul 

kalmebze iyreba miwa da xdeba kokolebis warmoqmna.

saqarTveloSi namyeni kalmebis sanergeSi dargva iwyeba martis bolos 

da mTavrdeba maisis dasawyisSi, rodesac niadagi 25...30 sm siRrmeze 1...130 C 

Tbeba. 

sanerge iyofa 50 m-mde kvartalebaT. rigebis sigrZe da ganlageba 

damokidebulia nakveTis konfiguraciaze, mis eqspoziciaze da morwyvisadmi 

misadagebulobaze. kvartalebi iyofa  ganivi 4...5 m siganis gzebiT. 

nakveTebis gverdebze toveben 6...7 m siganis gasasvlelebs. nakveTis yvelaze 

misaReb farTobad iTvleba 1 ha.

kokolebis RerZs Soris manZili unda iyos parafinirebuli 

kalmebisaTvis 70 sm, xolo araparafinirebulisaTvis 110...135 sm, gadaxra ±3 

sm. rigSi kalmebs Soris manZili viwro rigTaSorisebisTvis 

rekomendebulia 8...10 sm, xolo ufro farTesaTvis-6...7 sm. aseT SemTxvevaSi 1 

ha-ze Tavsdeba 100. . . 130 aTasi kalami, xolo parafinirebis da Semoyris 

gareSe maTi raodenoba SeiZleba 200 aT. iyos. kokolis zomebi unda iyos 

iseTi, rom ganxorcieldes araparafinirebuli kalmebis 6...7 sm miwiT 

Semoyra. 

dargvis siRrme damokidebulia CamoTvlil xerxze da 10-dan 25 sm-

mdea.

meqanizebuli wesiT sargavi namyeni kalmebis sigrZe unda iyos 40. . . 

45 sm, saZire nawilis-38...42 sm, sanamyenesi-3...4 sm. kalmebis diametri ar unda 
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iyos 6 mm-ze naklebi da 13 mm-ze meti, raTa saWiro ar gaxdes sargavi 

xvrelis specialuri samuSao organoebiT damuSaveba. namyeni kalmebi 

irgveba sworxazovan rigebSi vertikalurad. dasaSvebia rigis gaswvriv 250 

daxriT dargva. dargvisas saWiroa rigis 1m sigrZeze 5l wylis miwodeba, 

romelic sigrZeze Tanabrad unda ganawildes. wyalTan, erTad 1 ha-ze 

SeaqvT azoti, fosforis da kaliumis 7 kg moqmedi nivTiereba.

sargav xvrelSi pulpam unda gamoricxos sicarielebis warmoqmna 

quslTan da namyeni kalmis 15...20sm sigrZeze. niadagis pulpa rom ar 

gasqeldes, riTac Zneldeba xvrelSi namyeni kalmis Cadeba, iwvevs mis 

dazianebas da sigrZeze sicarielebis warmoqmnas, mcenareebi unda dairgos 

agregatis gavlis Semdeg araugvianes 10...15 wuTisa.

niadagi xvrelSi darguli kalmebis garSemo unda iyos mitkepnili, 

rac xels uwyobs maT ukeTes gaxarebas.

dargvis Semdeg xdeba araparafinirebuli kalmebis teniani niadagis 

fxvieri feniT Semoyra, raTa adgili ar qondes kaliusis gamoSrobas da 

mcenareebis daRupvas; parafinirebul kalmebian nakveTebze xdeba kvlebis 

dafarva.

dauSvebelia niadagSi msxvili koStebis arseboba, raTa niadagis 

bunebrivi dajdomis gamo ar moxdes kalmebis SeduRebis adgilis dazianeba 

da sicarielis warmoqmna kokolis mTel sigrZeze. niadagis koStebis 

zomebi ar unda aRematebodes 1...2 sm. kalmebis wverebi da SeduRebis 

adgilebi unda mdebareobdes erT doneze. es iZleva erTnairi sisqis 

niadagis feniT Semoyris saSualebas. Tu kalmebi Rrmad irgveba, maSin 

sanamyenes uWirs zedapirze gamosvla, mcenare ver iRebs saWiro sakveb 

nivTierebebs da iRupeba.

dargvis Semdeg, niadagis tenianobis miuxedavad ukeTesi 

gaxarebisaTvis,  nakveTebi irwyveba kvlebSi, romlebic kokolebs Sorisaa 

warmoqmnili. rwyvis norma Seadgens 1h-ze-200 m3.

2. 4. 1. 2. sanergeSi namyeni kalmebis sargavi manqanebi

teqnologiidan gamomdinare sanergeSi namyeni kalmebis sargavaT 

iyeneben sxvadasxva mowyobilobebs da manqanebs (cxr. 10)

yvelaze xSirad iyeneben sarwyavi da sargavi prvm-19.00-(an prvn-19) 

kvlebis saWrel mowyobilobas da plantaJis ganaxlebis 

mowyobilobasAprvm-53.000 (an prvn-53), romlebic universaluri venaxis prvm-

3,0N(an prvn-2,5) manqanaze montaJdeba. procesis ufro srul 

meqanizaciisaTvis gamoiyeneba specialuri sargavi manqana xbS-1.

mowyobiloba prvm-19.000 warmoadgens specialuri tanebisa da far-

sakvalavebis nakrebs, romlebic guTan-gamafxvierebelis dgarebze 

magrdebian. sanergeSi namyeni kalmebis dasargavad iyeneben centralur 

sakvalavs, romelic Sedgeba ganbjeniT SeerTebuli marcxena da marjvena 

frTebisagan, da specialur dgarzea damagrebuli. frTebi, qveda nawilSi 
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kuTxiTaa moWrili, rac xels uwyobs saWiro profilis kvalis warmoqmnas.

       mowyobiloba prvm-53.000 dgeba prvm-3 manqanis centrSi. mowyobilobis 

mWreli organoebia-cvladi satexi da daxrili danaa. agregatis erTi 

gavliT iWreba erTi kvali. kokolebi warmoiqmneba safari korpusebiT, 

romlebic manqana prvm-3 CarCoze montaJdeba. saTanado formis kokolebis 

misaRebad korpusebis frTebs amokleben.

manqana xbS-1 SeiZleba gamoyenebuli iqnas, rogorc kokol-

warmomqmneli-xvrelissaWreli Semomyreli, kokolwarmomqmneli da xvrelis 

saWreli imis da mixedviT, Tu ra samuSao organoebiT aris 

dakompleqtebuli.

9. sanergebSi namyeni kalmebis sargavi mowyobilobebis da manqanis 

teqnologiuri maxasiaTeblebi

maCveneblebi
maCveneblebis mniSvnelobebi

prvm-19.000
prvm-53.000

oun-1 Spl-1 avS-1,3 xbS-1

agregatis erTi gavliT
damuSavebuli rigebis 
raodenoba
mwarmoebluroba, ha/sT

1
1,25

1
0,61

1
0,41.
.1,25

1
0,4. 
.0,54

1
0,6

kvalgamWrelis svlis
siRrme, sm 35-mde - 45-mde - 35-mde
agregatirdeba t-54v

t-70-s
t-75m

t-54v
t-70 s
mtz-80

t-70s t-16m dt-75m
t-54v

momsaxure personalis 
raodenoba 1 1 1 1 1

wylis rezervuaris 
tevadoba, m3 - - 4 - 1,1
agregatis gabarituli 
zomebi traqtor t-70v-
sTan,mm:
sigrZe
sigane

5200. .5500
1600. .2400 

5400
1960

5260
1800

4900
190

6800
2800

saerTo masa samuSao orga-
noebis mTliani kompleq-
tiT, kg 26,5/120X) 450 970 370 1440

X) mricxvelSi prvm-19.000 mowyobilobebisaTvis

mniSvnelSi prvm-53.000 mowyobilobebisaTvis
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nax.18. sanergeSi namyeni kalmebis sargavi manqana xbS-1-is sqema:

a-gverTxedi; b-zedxedi;

1-kardanuli gadacema; 2-sakidis dgarebi; 3-reduqtori; 4-Semgrovebeli; 

5-CamRrmavebeli; 6-niadagis fenis momWreli dana; 7-damqucmacebeli; 

8-SemamWidrovebeli; 9-CarCo; 10-SemoRobva; 11-dana-kvalmWreli; 12-

sayrdeni Tvali.

xbS-1 manqanis kompleqtSi Sedis CarCo 9 (sur. 18), ori damqucmacebeli 

7, kardanul gadacemiani  reduqtori 3, ori niadagis fenis momWreli dana 

6, dana-kvalmWreli 11, Semgrovebeli 4, damamRrmavebliT 5, wyalsarwyavi 

sistema, SemamWidroeblebi 8, SemoRobvebi 10, Semomyreli korpusebi, ganivi 

Zeli, sakidi dgarebi 2 da sayrdeni Tvlebi 12.

wyalsarwyavi sistema CiTilis sargavi manqana svnb-4 msgavsia da 

gankuTvnilia wylis saWiro maragis Sesaqmnelad. wyali miewodeba sargav 

xvrels TviTdinebiT.

sanergeSi meqanizebuli rgvis procesis Semdgomma ganviTarebam 

gamoiwvia axali manqanebis Semomyrelis oun-1 da xvrelsaWreli-mkvebavi 

Spl-1 da sxva Seqmna.

Semomyreli oun-1 ori vertikalur RerZiani TiTebiani frezebiT 

afxvierebs niadags, xolo Semgroveblebs formirebas ukeTeben kvals.

xvrelmWreli-mkvebavi Spl-1 gazafxulze gasworebul plantaJze Wris 

sargav xvrelebs wylisa da mineraluri sasuqebis erTdroulad miwodebiT. 

xvreli iWreba pasiuri daniT, xolo moZravi burRi afxvierebs sargavi 

arxis gatkepnil kedlebs da axdens niadagis Serevas danis saTeselSi 

miwodebul wyalTan da mineralur sasuqebTan erTad. iqmneba sakvebi pulpa. 

SemdgomSi wylis umetesi nawili miewodeba xvrelebs uSualod zJv-1,8 an 

rJt-4 gamwyobebis tevadobebidan. specialur danebiani xvrelmWeri Spl-1 

gamoiyeneba sanergis Txevadi da mSrali mineraluri sasuqebiT 

gamokvebisaTvis da rigTaSorisebis Rrma gafxvierebisaTvis, xolo 

misadgamiT-rigTaSorisebis kultivaciisaTvis.

abv-1,3 sanergis mosavleli manqana avsebs niadagiT sargav xvrelebs 

namyeni kalmebis Cadebis Semdeg. sargavi xvrelis dasaxuraT da namyenebis 

SemosayrelaT gamoiyeneba rotaciuli samuSao organo, romelic 
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gadaadgilebs niadags baZos qimTan. elastiuri kapronis wnelebiani ekrani 

icavs mcenares niadagiT dazianebisagan. rotorebis win manqanaze SeiZleba 

mWreli TaTebis damontaJeba, romlebiTac iWreba baZoebis ferdidan. 

baZoebis simaRlis Sesamcireblad manqana dakompleqtebulia 

gamxsneli korpusebiT, romelTa Semdeg ganlagebulia baZoebis rigis 

RerZze gamasworebeli samuSao organoebi.

2.4.1.3. sanergeSi namyeni kalmebis dargvis teqnologia da 

samuSaoTa organizacia
venaxis sanerge unda ganlagdes sarwyav nakveTze. niadagSi SeaqvT 

organul-mineraluri sasuqebi da awarmoeben 50...60 sm saplantaJo xvnas. 

ufro Rrmad damuSaveba ar aris rekomendebuli, vinaidan zedapirze 

aRmoCndeba  ustruqturo niadagi.

adreul gazafxulze nakveTebi muSavdeba kbilebiani da diskoebiani 

farcxebiT. dargvis win danagvianebul zedapirebs utardeba kultivacia da 

axdenen niadagis datkepnas sagoravebiT. kvlebSi morwyvis saWiro pirobebis 

Sesaqmnelad nakveTi swordeba momSandakebliT. sanergeSi namyeni kalmebis 

dargvis teqnologia da niadagis momzadeba ar gansxvavdeba axalgazrda 

venaxebSi Casatarebel analogiuri samuSaoebisagan. namyeni kalmebis 

dasargavad niadagi iTvleba mzad, TuUis teniania da kargadaa 

gafxvierebeli.

dargvamde, nakveTi iyofa ujredebad da kvartalebad, sadac aTavseben 

erT an ramdenime xazs. rwyvis Casatarebeli pirobebis Sesaqmnelad da 

satraqtoro agregatebis gasasvlelebisa da mosabrunebeli zolebis 

momzadebisas gaTvaliswinebuli unda iyos mudmivi an droebiTi sarwyavi 

qselis ganlageba. Tu ujredebi da kvartlebi ganlagebulia erT xazze, 

farTo gzaze akeTeben sanergis kvlebiT mosarwyav mudmiv sarwyav arxs.

Ria kvlebSi kalmebis dargvisas, amokleben saZire kalmebze 

wamozrdil fesvebs 0,5...1 sm. Tu kalmebs rgaven daxurul kvlebSi, maSin 

fesvebs mTlianad aWrian. gamoSrobis Tavidan acilebisTvis dargvamde 

kalmebs awyoben sveli naxerxis fenaze, gadafaraven stratifikaciis 

yuTidan naxerxiT da saWiroebis SemTxvevaSi nawil-nawil gadascemen 

mrgvelebs.

sanergeSi movlaze danaxarjebis Sesamcireblad, kalmebs utareben 

parafinirebas, gulmodgined wmindaven naxerxisgan, iReben saZires 

boloebze, zeda boloTi uSveben gamdnar masaSi SeduRebis adgilidan 18...20 

sm da swrafad iReben. parafinis temperaturas inarCuneben 75...800 C 

farglebSi. Tu is 750 C naklebia zedapirze warmoiqmneba sqeli da 

aramdgradi afski, romelic dargvis procesSi scildeba. ufro maRali 

temperatura iwvevs amonayarebisa da kaliusis damwvrobas. parafinirebis 

Semdeg kalmebs rgaven da faraven kokolebs. rigebis sworxazobriobis 

dacvisaTvis pirvel rigs rgaven winaswar moniSnuli xazis mixedviT. 

SemdgomSi agregati moZraobs ra maqosebrad, muSaobs markeriT  an 
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kvalmimyoliT. agregatis muSaobisas markerebis naSveri gamoiTvleba 

formuliT

                           

                                            M=(A±a)/2±C;

sadac A –manqanis kvalmWrelebs Soris manZilia;  a-traqtoris saval 

nawilebis gareTa napirebs Soris manZili; C-rigTaSorisebis sigane m.

prvm-53000 da prvm-19.000 mowyobilobebis gamoyenebiT kalmebis 

dargvisas amzadeben kvalmimyols. amisaTvis traqtoris wina Zelze 

amontaJeben Stangas, romlis boloebzec ikideba wawvetebul boloiani  

tvirTebi. saqcevis boloSi muSa uSvebs marcxena an marjvena tvirTs. 

agregatis moZraobisas tvirTebi toveben niadagis zedapirze kvals, 

romelic aris traqtoris savali nawilis moZraobis niSnuli.

mowyobiloba prvm-19.000 an prvm-53.000 gamoyenebisas dargvis 

organizacia mdgomareobs SemdegSi. kvlebs Wrian dargvamde ori-sami dRiT 

adre. uSualod dargvis win kvlebSi arsebuli saSualebiT isxmeba wyali 

sarwyavi sistemidan misi niadagis mier STanTqmamde ( pulpis warmoqmna). 

kalmebi ideba kvlebSi, rac qmnis mcenaris niadagTan kontaqtis xelsayrel 

pirobebs da gamoricxavs niadagis bunebrivi dajdomisas nargavebis garSemo 

sicarielebis warmoqmnas. dargul araparafinirebul kalmebs miwas 

Semoayrian xeliT. parafinirebul kalmebian rigebSi niadagi Semoeyreba 

iseTnairad, rom saZires parafinirebuli nawili 3...5 sm imyofebodes miwaSi.

xbS-1 manqanis awyobis variantis mixedviT xdeba rgvisas samuSaoTa 

organizacia. 

kokolwarmomqmneli-xvrelmWreli Wris niadagis fenas da afxvierebs 

mas. traqtoristi akontrolebs wylis xarjvas avzebze ganlagebuli donis 

mzomiT. mrgvelebi moZraoben agregatTan paralelurad da aTavseben 

kalmebs niadagis pulpaSi, xolo muSebi axdenen kokolebis formirebas. 

imisTvis, rom niadagis pulpa ar gamyardes dargvas da agregatis muSaobis 

Soris sxvaoba ar unda aRematebodes 10...15 wT.

Semomyreli amkvrivebs niadags namyeni kalmebis dargul rigSi, Wris 

niadags rigTaSorisSi, afxvierebs mas da axdens Semoyras mcenareebze.

manqanis muSaobis dawyebisas win iWreba sargavi kvlebi, romelsac 

miewodeba wyali da xeliT irgveba kalmebi. Semdeg agregati moZraobs 

rigze gadabotebiT. sabolood kalmebis boloebi, agregatis gavlis Semdeg 

ifareba xeliT. kokolmwarmomqmnelebis korpusebiT xorcieldeba saWiro 

zomebis kokolebis formireba.

xvrelgamaWrelis moZraobisas dana Wris sargav xvrels, sadac 

manqanis avzidan wyali TviTdinebiT miewodeba. mrgvelebi rgaven namyen 

kalmebs da qmnian kokolas.
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2. 4. 2. sanergis movla

2. 4. 2. 1. agroteqnikuri moTxovnebi

sanergis movla iTvaliswinebs: rigTaSorisebis gafxvierebas, 

kokolebis gasworebas, kultivacias, mavneblebTan da daavadebebTan 

brZolas, rwyvas, sasuqebis Setanasa da mcenareTa gamokvebas. sanergeSi 

rigTaSorisebi unda iyos Savi aneulis mdgomareobaSi.

dargvidan erTi Tvis ganmavlobaSi ar SeiZleba namyeni kalmebidan 

miwis moSoreba. amitom TiToeuli kultivaciis Semdeg saWiroa kokolebis 

gasworeba xeliT. 

rwyvisa da wvimis Semdeg saWiroa niadagis gafxviereba 12 sm siRrmeze. 

pirvel gafxvierebas atareben dargvis Semdeg 20 sm-mde siRrmeze.

zafxulis ganmavlobaSi sarevela balaxebis  mosaspobad atareben 7-8 

kultivacias. niadagis damtverianebis Tavidan asacileblad axdenen 

kultivacias gafxvierebasTan SeTavsebas.

rwyvis norma da sixSire damokidebulia niadagis tenianobaze, 

romelic ar unda iyos zRvruli savele tentevadobis 85% naklebi. pirveli 

morwyva tardeba dargvisTanave, xolo Semdgomi, amindis pirobebidan 

gamomdinare, magram aranakleb erTisa ivnisSi, ivlisSi da agvistoSi. 

kokolebis daSlis Sesamcireblad, pirveli rwyvebi tardeba dawvimebiT, 

xolo Semdgomi-kvlebSi.

sanergeSi mcenareTa gamokvebis SeTavseba xdeba pirvel sam rwyvasTan. 

1 ha-ze SeaqvT 10...15 kg moqmedi azoti, fosfori, kaliumi. mineraluri 

sasuqebis nacvlad xSirad iyeneben organuls-frinvelis nakels, nakelis 

wunwuxs.

dasawyisSi fesvTa sistema ver uzrunvelyofs saZires saWiro 

odenobis sakvebi nivTierebebiT. Sedegad, saZireze warmoiqmneba fesvebi, 

romlebic xels uSlian plastikuri nivTierebebis SeRwevas, rac iwvevs maT 

ganadgurebas. amitom, rogorc ki gamoCdeba saZireze fesvebi an  amonayarebi 

xdeba maTi mocileba. kokolebi ixsneba 5...6 sm darCilvis adgils qvemoT da 

mWreli daniT acileben saZires fesvebs da amonayarebs sanamyeneze. mzis 

sxivebiT axalgazrda wanazardebis qveda nawilis damwvrobis acilebis 

mizniT, Semoyrili miwis mocilebas axorcieleben Rrublian amindSi an 

adre diliT morwyvisa an wvimis Semdeg.

zafxulis ganmavlobaSi atareben 2-3-jer fesvebis waWras, pirvel 

waWras iwyeben maSin, rodesac sanamyenes mwvane wanazardebze uCndeba 

ulvaSebi, meores-pirvelidan 25...30 dRis Semdeg. waWris damTavrebis Semdeg 

isev qmnian kokolas, romelic darCilvis adgils da nazards naTel nawils 

icavs mzis sxivebisagan.

ivlisis bolos, fesvebis waWris Semdeg kokolas simaRle mcirdeba, 

xolo agvistoSi, roca wanazardebi kargad gamagrdeba, xdeba maTi mTliani 

gaxsna da darCilvis adgilis gamerqanianebisaTvis pirobebis Seqmna.
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agvistos pirvel naxevarSi sanergeebSi tardeba aprobacia. 

maRalxarisxovani nergebis misaRebad xdeba yvela SemTxveviTi minarevebis 

mocileba.

mcenareTaTvis gansakuTrebiT saSiSi daavadebaa Wraqi. daavadebebi da 

mavneblebi mravalSxamiania, amitom Zneldeba maTTan brZola. sanergis 

daavadebebis dacvis RonisZiebebs atareben fesvebis waWrasTan erTad, 

niadagdamamuSavebeli manqanebiT SeaqvT pesticidebi. sanergis matlebiT 

Zlieri mocvis SemTxvevaSi rigTaSorisebSi damatebiT awyoben mowamlul 

satyuarebs (qato, koptons, mwvane mcenareulobas). satyuarebs amzadeben 

saRamos da diliT gadaaqvT rigTaSorisebSi. cocxlad darCenil matlebs 

xocaven. 

vinaidan sanerge xSirad irwyveba da axalgazrda mcenareebi 

ganlagebulia niadagTan axlos, sadac grovdeba teni da mimdinareobs 

intensiuri aorTqleba, amitom iqmneba Wraqis ganviTarebis pirobebi. masTan 

ZiriTadi brZolis saSualebaa mcenareebis spilenZis Semcvelobis 

preparatebiT Sesxureba. 

mcenareTa damuSaveba spilenZis Semcvleli preparatebiT mTavrdeba 

wanazardebis ganviTarebis damTavrebisTanave. axalgazrda mcenareebs did 

zians ayenebs maTi nekroziT dazianeba da axalgazrda vazis merqnis kvdoma, 

rac araxelsayreli amindis pirobebiT da mikroorganizmebis zemoqmedebiT 

aixsneba, gansakuTrebiT saxifaToa axalgazrda mcenareebisaTvis laqiani 

nekrozi da kalmebis nacrisferi sidample.

nekrozisagan dacvis ZiriTadi zomebia-profilaqtikuri RonisZiebebi, 

fungicidebiT damuSaveba, agreTve daavadebuli sargavi masalis gamowuneba. 

nacrisferi sidamplesTan brZola, agreTve mdgomareobs profilaqtikuri 

RonisZiebebis mkacr SesrulebaSi, Senaxvisas lerwis karg ganiavebaSi. 

nergebis ukeTesi SenaxvisaTvis amoTxramde 10...12 dRiT adre xdeba maTi 

Sesxureba magniumis qloratis 1%-iani xsnariT. saWiroa Sesxurebis drois 

SerCeva, xsnaris wveTebi ar unda aorTqldes da ar Camoirecxos naleqebiT. 

Cveulebrivad Sesxurebis yvelaze efeqturi droa adreuli dila an gvian 

saRamo.

zogjer aRiniSneba sanergeSi sanamyene kalmebis kargi gaxareba, magram 

maTi cudi ganviTareba. am SemTxvevaSi mcenareebi rCeba sanergeSi kidev 

erTi wliT. SemodgomiT yinvebamde aseT nakveTebSi atareben niadagis maRal 

Semoyras, gazafxulze gaxsnas da 3-4 kvirtis moWras, zafxulSi atareben 

kultivacias, gafxvierebas, gamokvebas, regularul rwyvas da mavneblebisa 

da daavadebebis winaaRmdeg damcavi RonisZiebebis Catarebas.

2. 4. 2. 2. sanergeSi movlis manqanebi

sanergeSi movlisaTvis iyeneben guTan-gamafxvierebels prvm-3, uS-2,2, 

avS-3 manqanebs (cxr. 10.) da sxva.
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10. sanergeebSi movlis manqanebis teqnikuri maxasiaTeblebi

maCveneblebi
maCveneblebis mniSvneloba

uS-2,2 avS-1,3

manqanis tipi sakidi dasamontaJebeli

agregatirdeba, traqtori t-54v, t-70s t-16 m

mwarmoebluroba, ha/sT 0,6-mde 0,15. . .0,5

samuSao siCqare, km/sT 5. . .5 1,37. . .4

erTi gavliT damuSavebuli
rigebis raodenoba 2 1
momsaxure personali 1 1

gabarituli zomebi,mm:
sigrZe
sigane
simaRle

3500
1980
1250

4300
1700
2440

masa, samuSao organoebis mTliani
kompleqtiT: kg 610 620
      

         

manqana uS-2,2 gankuTvnilia rigTaSorisebSi kultivaciisa da 

gafxvierebisaTvis, agreTve kokolebis nawilobrivi gafxvierebisaTvis, 

fesvTa sistemaSi mineraluri sasuqebis Sesatanad, rigTaSorisebis sarwyavi 

kvlebis mosaWrelad.

manqana dakompleqtebulia sacvleli samuSao organoebiT, romlebic 

CarCo 2(sur.19) magrdeba ganivi Zelebis 3 meSveobiT.

sacvlel samuSao organoebs miekuTvneba kultivaciisa da 

gamafxvierebeli TaTebi-1, farcxebi-4, sasuqebis gamomTesi aparatebi, 

sarwyavi da sargavi kvlebis saWreli mowyobilobebi, manqanaze dgeba 

,,zigzagis” tipis kbila farcxebi.

manqana avS-1,3 gamoiyeneba sargavi xvrelebis dasafaravad, 

rigTaSorisebSi da kokolis ferdobze sarevelebis mosaspobad, kokolis 

dasadableblad da niadagisagan gasanTavisufleblad namyeni kalmebis zeda 

nawilis fesvebis waWrisTvis.

manqanis ZiriTadi nawilebia: CarCo 5(sur. 20), aqtiuri da pasiuri 

organoebi, Storebi 9, hidrosistema. 

manqanis CarCos saxsruli kronSteinebis 12 meSveobiT amagreben CarCo 

17. CarCos wina nawilSi ganlagebulia ganiv Zeliani 13 pararelogramuli 

meqanizmi 14, romelzedac damontaJebulia pasiuri samuSao organoebi. 

aqtiuri samuSao organoebi mimagrebulia uSualod CarCoze. 

pararelogramuli meqanizmi uzrunvelyofs pasiuri da aqtiuri samuSao 

organoebis vertikalSi mdgomareobis sinqronul Secvlas.
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aqtiuri samuSao organoebi, romlebic warmoadgenen mbrunav dolebs 

(rotorebs), ori tipisaa-horizontaluri da vertikaluri brunvis RerZiT. 

rotorebis CarCoze dasamagreblad gaTvaliswinebulia ori ganivi Zeli. 

horizontalur RerZiani rotori aRWurvilia cilindrze miduRebuli 

niCbebiT, xolo-brunvis vertikalur RerZian cilindrze mimagrebulia 

plastmasis wnelebi.

aqtiuri samuSao organos moqmedebis zonas cvlian maTi Zelebze 6 

gadaadgilebiT, xolo damuSavebis siRrmes hidrocilindriT 16 da 

mosaWimiT 15-iT. Stori, romelic icavs mcenares dazianebisagan, Seicavs 

CarCoze damagrebul plastmasis wnelebis nakrebs, maTi sixixte 

regulirdeba gadasaadgilebeli sayrdeni TamasiT.

sur. 19. sanergis movlis manqana uS-2,2-is sqema:

1-kultivatoris (gamafxviereblis) TaTi; 2-CarCo; 

      3-ganivi Zeli; 4-farcxi.

sur. 20. sanergis movlis manqana avS-1,3 sqema:

1 da 16 - hidrocilindrebi; 2,5 da 17-gamafxviereblebis, manqanis da 

Sasis CarCoebi; 3 da 14-paralelogramuli meqanizmebi; 4-brtyladmWreli 

TaTi; 6 da 13-ganivi Zelebi; 7-hidroZravi; 8-rotori; 9-Storebi;              

10-samarTebeli TaTi; 11-saxsari; 12-wina kronSteini; 15-mosaWimi.
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ukana gamafxvierebeli Sedgeba CarCosagan 2, pararelogramuli 

meqanizmisgan 3 da brtylad mWreli TaTebisagan 4. damuSavebis siRrmes 

cvlian TaTebis dgarebis kronSteinebSi gadaadgilebiT.

aqtiuri samuSao organoebis aZvrisaTvis gamoiyeneba hidroZravi da 

satumbo sadguri, romlebSic Sedis tumbo, reduqtori, zeTis avzi, 

hidrogamanawilebeli da hidrokomunikacia. satumbo sadguri moqmedebaSi 

modis kardanuli gadacemiT traqtoris ZalamrTmevi lilvidan. Tu manqana 

gamoiyeneba sargavi xvrelis dasafaravad da nergebis Semosayrelad, maSin 

CarCos ganiv Zelze amagreben rotorebs da Storebs, xolo traqtoris ukan-

gamafxvierebels. agregati moZraobs kokolis RerZze kalmebis rigis 

gadabotebiT. rotorebiT xdeba niadagis gadaadgileba kokolis Ziridan mis 

wveromde StorebiT, romlebic ar atareben msxvil koStoebs, amcireben 

niadagis energias da siCqares, riTac icaven mcenareebs dazianebisagan. 

datkepvnis Sesamcireblad ukana gamafxvierebeli amuSavebs niadags Sasis 

Tvlebis ukan. es gamafxvierebeli damontaJebulia manqanaze yovelTvis.

rigTaSorisebSi sarevelebTan sabrZolvelad CarCoze rotorebis win 

magrdeba samarTebeli TaTebi. plastmasis wnelebiani Storebis nacvlad 

rotorebs Soris aTavseben mTlian liTonis ekranebs. agregatis 

moZraobisas calmxrivi samarTeblebi Wrian sarevelebs kokolis gverdiTi 

ferdos zeda da saSualo nawilebSi, urTierTsawinaRmdego mimarTulebiT 

mbrunavi rotorebi spoben sarevelebs kokolis qveda nawilSi da 

gadaadgileben niadags kokolisaken, xdeba misi aRdgena.

nergebisagan miwis misacileblad, maTi fesvebis moWris mizniT, 

manqanaze montaJdeba samuSao organoebi-rotori plastmasiani wnelebiT. 

muSaobisas marcxena da marjvena frTebi gadaadgileben niadags kokolis 

ferdidan gverdebisaken, xolo sxivuri Tvlebi xvritaven da afxviereben 

nergebiani niadagis darCenil kedels. mynobis adgilis gamosaCenad. 

mbrunavi jagrisebi aclian nergebs niadagis narCenebs. 

      

2.4.2.3. sanergeSi movlis teqnologia da samuSaoTa organizacia

manqana prvm-3-ze, uS-2,2-ze dasayenebeli samuSao organoebi irCeva 

Sesasrulebeli samuSaos mixedviT, romelTa kvlavmowyoba xorcieldeba 

swor moedanze. sasuqebi gamomTes aparatSi iyreba muSis mier saqcevis 

bolos. yuradReba unda mieqces sasuqis daqucmacebas, rac miiRweva ara-

umetes 7mm  mqone diametris sacerSi gacriT.

mineraluri sasuqebis Setanis doza gamoiTvleba sanergis 

1/100farTobze. amisaTvis yrian sasuqebs da atrialeben amZrav Tvalis 

(rigTaSorisebis 1 m 36-jer, xolo 1,2 m SemTxvevaSi-33 jer). Setanili 

mineraluri sasuqebis raodenobas amravleben 100 da miiReben 1 ha-ze 

Sesatani sasuqebis raodenobas. sasuqebi kargad ixsneba da iZlevian umetes 

efeqts niadagSi sakmarisi tenis Semcvelobisas. amitom isini Seitaneba, 

rogorc wesi, rwyvamde.
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samuSaos dawyebis win atareben manqanis sakontrolo gavlas, ayeneben 

saTanado simaRleze samuSao organoebs.

sargavi agregatis, mrgvelebis da gamsworeblebis muSaobis Semdeg 

rigTaSorisebSi niadagis zeda fena sagrZnoblad itkepneba. amitom, dargvis 

Semdeg, xorcieldeba prvn-3, uS-2,2 an avS-1,3 manqanebiT 20...25 sm-mde niadagis 

gafxviereba. Tu sanergeSi dargulia parafinirebuli kalmebi SesaZlebelia 

Semomyreli frTebis moxsna. yoveli rwyvis, wvimis Semdeg sarevela 

mcenareebis aRmocenebisTanave xorcieldeba rigTaSorisebis kultivacia. 

saerTod sanergeSi savegetacio periodSi niadagis gafxvierebas sasuqebis 

SetanasTan erTad axorcieleben 3...4-jer.

2.4.2.4. sanergeSi rwyvis, mavneblebTan da daavadebebTan brZolis 

             teqnologia da samuSaoTa organizacia.

sanergis farTobi ganlagebuli unda iyos vake an mcire daxrilobis 

nakveTze, sadac SesaZlebelia morwyva dawvimebiT an kvlebSi. sarwyavi 

kvlebis mosaWrelad iyeneben prvm-19.000 an uS-2,2 msgavs mowyobilobebs da 

manqanebs. mcire qanobis mqone nakveTebSi morwyvas awarmoeben e.w. 

datborviTi kvlebiT, xolo ufro meti qanobis SemTxvevaSi-gamdinare 

kvlebiT. datborvis kvlebi Tanabari datborvis mizniT ifareba 

zRudarebiT. wyali kvlebs miewodeba mudmivi rwyvis sarwyavi qselidan. 

rwyvis sezonis Semdegi droebiTi sarwyavi qseli ivseba miwiT amosaTxrel-

gamasworebliT kzu-0,33.

sanergis morwyva droebiTi sarwyavi qselis meSveobiT 

dakavSirebulia samuSao drois mniSvnelovan danaxarjebTan. ufro 

gavrcelebuli xdeba sanergis morwyva daxuruli sarwyavi qselidan mokle 

Wavlian dasawvimebeli danadgariT. daxuruli sadawnexo sarwyavi qselis 

Sesaqmnelad nakveTSi arxmWrelebiT an eqskavatorebiT Txrian 1 m-mde 

siRrmiT tranSeebs (paraleluri tranSeebs Soris manZili 300m). tranSeebSi 

ewyoba sadawnexo milgayvaniloba da yoveli 100 m idgmeba wylis amRebi 

hidrantebi, romlebic warmoadgenen 50...86 sm simaRlis dgarebs masze 

damagrebuli ludlos sakvalTebiT. hindrantebTan aerTeben Sleif Sdi-25-

300 tipis sawvimebel danadgars .

sanergis Sefrqvevisa da SesxurebisTvis iyeneben universalur oSu-500 

da on-400 tipis manqanebs, romlebic 0,6 t wevis klasis traqtorebTan 

agregatirdeba. samuSao xsnarebis momzadeba xorcieldeba stacionalur 

gamwyobi szs-10 sadguriT an gadasaadgilebeli apJ-12, stk-5 da sxva 

agregatebiT.

samuSao siTxeebis transportireba xorcieldeba specialuri 

saavtomobilo cisternebiT, agreTve satraqtoro zpv-1,3 misabmeli 

tevadobiT 2t wevis klasis traqtorebiT. satransporto saSualebebis 

raodenoba gamoiTvleba iseTnairad, rom adgili, ar unda hqondes 

rigTaSorisebSi Semsxureblebis mocdenas gamarTvis molodinSi, romelic 

saqcevebSi xorcieldeba. satransporto saSualebebis efeqturi gamoyeneba 
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damokidebulia Sidasameurneo da ujredSorisi gzebis mdgomareobaze. 

amitom mcenareebis qimiuri damuSavebis win avtogreiderebiT da sxva 

manqanebiT wesrigSi moyavT gzebi.

2. 4. 3. nergis amoTxra, daxarisxeba da Senaxva

2. 4. 3. 1. agroteqnikuri moTxovnebi

namyeni nergebis amoTxra xorcieldeba oqtomber-noembris dasawyisSi, 

sasurvelia yinvebamde. fesvTa sistemas Wrian gverdebis mxridan da 

qvemodan 15...20 siRrmeze.  amomTxreli samuSao organos muSaobis Semdeg 

namyenebi cotaTi unda amoiwios da msubuqad unda iyos dakavSirebuli 

niadagTan, rac maTi advilad gamorCevas eqvemdebareba. mcenaris qveda 

nawilis dazianeba unda iyos acilebuli. imisTvis, rom nergebi Seicavdes 

tenis sakmao raodenobas, misi niadagSi simciris gamo, amoTxramde rva-aTi 

dRiT adre xdeba nakveTis morwyva. ar SeiZleba nergebis mzeze da qaris 

dros Riad datoveba naxevari saaTiTac ki, vinaidan es iwvevs fesvebis 

gamoSrobas an moyinvas. maTze warmoiqmneba obi, rac iwvevs nergis daRupvas. 

niadagidan amoRebisTanave nergebi ewyoba konebad, ifareba brezentiT an 

sveli namjiT da gadaitaneba Senaxvis adgilas, sadac xdeba daxarisxeba. 

Tu damxarisxebelTa raodenoba mcirea nergebs aTavseben miwis tranSeaSi 

da fesvebs faraven teniani niadagiT.

namyeni nergis daxarisxeba xdeba moqmedi moTxovnebis Sesabamisad 

(standarti). dauSvebulia sxva jiSebis minarevis arseboba. nergis sigrZe 

unda iyos aranakleb 40 sm..sa. nergs unda qondes 18 sm sigrZis da 5 mm 

sisqis gamerqnebuli amonayari (erTi mainc). darCiluli adgili unda iyos 

mtkice. dauSvebulia nergebis meqanikuri dazianeba, saZire da sanamyene unda 

iyos janmrTeli, setyvisagan dazianebis kvalis, sokovani daavadebebis, 

nekrozisa da baqteriuli kibos gareSe.

pirveli xarisxis nergebi ikvreba 25...50 mcenarian konebaT, SpagatiT, 

wnelebiT an sxva rbili masaliT sam adgilas: ZirSi, darCilvis zemodan da 

amonayarTa wveroebTan. TiToeul konas ukeTdeba etiketi, sadac unda iyos 

miTiTebuli meurneoba, adgilmdebareoba, saZirisa da sanamyenes jiSi, 

nergTa raodenoba da daxarisxebis vada.

2. 4. 3. 2. nergebis amosaTxreli manqanebi

nergebis amosaTxrelad iyeneben guTan prvm-3-is mowyobiloba prvn-

15.000, guTan prvn-2,5 mowyobiloba prvn-15 msgavs manqanebs. mowyobiloba 

prvm-15.000 warmoadgens amosaTxrel cilindruli formis danas, romelic 

Sedgeba mWreli Tamasebisagan 3(sur.21.), qveda 5 da gverdiTi 

gamafxvierebeli frTebisagan.

qvemoTa Sepirepirebaze mWreli nawilebi dafarulia (CarCos 

horizontalur mdgomareobaSi) kvlis Ziris mimarT 150 kuTxiT dayenebuli 

saxsneli satexiT. gverdiTi da qveda frTebi aumjobeseben moWrili niada-
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sur. 21. guTan gamafxvierebel prvm-3-ze 

nergebis amomTxreli mowyobiloba prvm-

15.000 sqema:

1-sixistis rkali; 2- Tamasa; 

3-mWreli Tamasa; 4-5-gverdiTi da qveda 

gamafxvierebeli frTebi; 6- satexi; 

7-ganivi Zeli.

gis fenis gafxvierebas. vertikaluri mWreli Tamasebis zeda nawilze 

miduRebulia ganiv ZelTan 7 danis samagri saWerelebi da sixistis rkali 1.

mowyobiloba muSaobs nergebis rigis gadabotebiT.am dros 

amomTxreli dana Wris niadagis fenas nergebis rigis orive mxridan da 

fesvebis ZiriTadi masis ganlagebis donis qvemoT. agregatis gavlis Semdeg 

xdeba niadagidan nergebis amoReba xeliT. nergebis amomTxreli da niadagis 

zedapirze amomRebi  manqana mvs-1 Sedgeba Semdegi ZiriTadi nawilebisagan: 

CarCo 3 (sur. 22), amomTxreli kavisagan (danisagan) 1, marcxena da marjvena 

gamafxviereblebisagan 5, gverdiTi gamafxviereblebis aZvris meqanizmisgan 4.

CarCo-or ganivZeliani, ganivi CarCoebisa da iribanebis SenaduRi 

moculobiTi konstruqciaa. CarCos wina nawilSi miduRebulia traqtorze 

manqanis sakidi kronSteinebi, gverdidan-sayrdeni Tvlebis saWerelebi. 

CarCosTan kronSteinebiT mierTebulia manqanis ZiriTadi sakrebi 

erTeulebi.

amomTxrel kavs qveda samuSao nawilSi aqvs elifsoiduri forma. 

kavis karkasi SeduRebulia qvemodan ganivaTi SeerTebuli ori Tamasisebri 

gverdiTi danebisagan. gverdiTi danebis zeda nawili aRWurvilia manqanis 

CarCosTan dasamagrebeli kaviT. niadagis fenis pirveladi daSlisaTvis 

kavis qveda nawilSi ganlagebulia frTa, romlis  daxris kuTxe 

damokidebulia niadagobriv pirobebze. 

amoTxrisas gverdiTi gamafxviereblebi damatebiT Slian fenas da 

amiT amsubuqeben niadagidan nergis amoRebis process. gamafxviereblebi 

warmoadgenen foladis wnelebs-Soltebs, romlebic sinqroniulad 

asruleben horizontalur sibrtyeSi rxeviT moZraobas. gamafxviereblebs 

Soris manZils aregulireben qanCebis meSveobiT, romlebic abruneben 

Soltebs filebisa da sayrdeni WanWikebis mimarT. gamafxviereblebi 

moqmedebaSi moyavs traqtoris hidrosistemas hidroZravisa da mrudmxara-

barbaca meqanizmis meSveobiT. mrudmxara-barbaca meqanizi Sedgeba 

hidroZravasTan dakavSirebuli eqscentrikisagan, muStebiT da vertikaluri 

RerZebiT SeerTebuli ori zeda da ori qveda barbacisagan.
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manqanis siRrmis svlis dayenebis, kavis frTis daxris saWiro kuTxis 

da gamafxviereblis Soltebs Soris manZilis gansazRvris Semdeg iwyeben 

muSaobas. amosaTxreli nergebidan 1,5...2m dacilebisas. manqana gadayavT 

samuSao mdgomareobaSi gverdiTi gamafxviereblebi iwyeben moqmedebas im 

momentSi, roca niadagis fena ikavebs kavis gverdebs Soris sivrces.

agregatebis gavlis Semdeg muSebi, iReben nergebs da alageben rigis 

gaswvriv.

sur. 22. nergebis amosaTxreli manqana 

mvs-1:

1-amomTxreli kavi; 2-sayrdeni 

Tvlebi; 3-CarCo; 4-gverdiTi 

gamafxviereblebis aZvris meqanizmi; 

5-gverdiTi gamafxvierebli.

2. 4. 3. 3. nergebis amoTxris teqnologia da samuSaoTa

organizacia

nergebis amosaTxrelad saWiro Zalvis Semcirebis mizniT, sanergis 

rigTaSorisebSi niadags afxviereben. agregati Sedis nakveTSi iseTnairad, 

rom nergebiani rigi imyofebodes traqtoris liandSi. manqana ar unda 

exebodes fesvTa sistemas, aramed Wrides mas. moWrili fesvebis sigrZe unda 

iyos aranakleb 20 sm-is. amonayaris miwiszeda nawilis dazianeba 

dauSvebelia.

arastandartuli wvrilfesviani nergebs alageben calke da   

amzadeben Semdgomi wlisaTvis dasargavad.

dRis bolos amoTxrili nergebi gadaaqvT Senaxvis adgilas. 

avtomanqanis Zara ifareba brezentiT, xolo konebis qveda boloebi- sveli 

namjiT, raTa ar moxdes fesvebis gamoSroba. Senaxvis win mowmdeba nergebis 

partia. daxarisxeba tardeba Sesanaxi nergis ara nakleb 1%-ze da araumetes 

3%-isa. gadaxris SemTxvevaSi nergebis mTliani partia unda  gadaxarisxdes.

nergebis Senaxvis ukeTesi pirobebi iqmneba mSrali ganiavebis mqone 

sardafSi. temperetura sacavSi unda iyos 2. . .30 C. dauSvebelia nergebze 

obis warmoqmna an maTi gamoSroba.

Senaxvisas, nergebi ewyoba araumetes 1,7 m simaRlis StabelebaT, 

mezobeli konebis fesvebi ar unda iyos mimarTuli erT mxareze. dawyobis 
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win iatakze iyreba 5...7 sm silis fena. fesvebi da saZiris qveda  nawili 

ifareba teniani siliT. daavadebebis acilebis mizniT, ar SeiZleba 

gamoyenebaSi namyofi siliT sargebloba, mas unda Cautardes dezinfeqcia.

silis gamoSrobisas xorcieldeba nergebis gadaadgileba, sila 

daiyvaneba saWiro tenianobamde da mcenareebi Tavidan ifareba siliT. 

gamSrali sila xelis moWerisas da mere gaSvebisas advilad iSleba. did 

manZilze nergebis gadatanis dros maT guldasmiT fuTaven, raTa adgili 

ar qondes wayinvebs an gamoSrobas. amitom, manqanis Zaraze winaswar yrian 

teniani namjis an naxerxis fenas. 500.. .600 mcenariani bardanebad Sekruli 

nergebi ewyoba jvaloSi an yuTSi da fesvebi ifareba teniani merqnisebri 

naxerxiT. TiToeuli yuTi an jvalo guldasmiT Semoiyreba teniani 

naxerxiT an namjiT. jvalo unda faravdes nergebs darCilvis adgilebSi, 

xolo misi zeda boloebi magrdeba konebTan rbili wvrili mavTuliT. 

TiToeul bardanas miemagreba etiketi, rekvizitebis CvenebiT.

transportirebisas saWiroa klimaturi pirobebis gaTvaliswineba, 

yvelaze xelsayrelia nergebis gadatana, roca temperatura 2...30 C

farglebSia.

3. axali venaxis gaSeneba 

axali venaxis gaSenebis, win saWiroa nergebis, Spaleruli boZebis, 

mavTulisa da sxva masalebis winaswari momzadeba-momarageba, teqnikis 

gamarTva. momuSave personali unda flobdes teqnologias da SeeZlos 

warmarTos samuSao, romelic mcenareebis dargvasTan aris dakavSirebuli.

axali venaxis gaSenebis mTliani sawarmoo procesi moicavs Semdeg 

teqnologiur procesebs: venaxebisaTvis axali miwebis aTviseba (nakveTebis 

momzadeba, sasuqebis Setana, plantaJi da niadagis zedapiris mosworeba), 

nakveTis dakvalvas, nergebis dargvas, Spaleris mowyobas. axali venaxis 

movlis agroteqnikur RonisZiebebs miekuTvneba rigTaSorisebSi niadagis 

damuSaveba, morwyva, sasuqebis Setana, mavneblebisagan da daavadebebisagan 

dacva. gaSenebis meore da mesame wels venaxs aremonteben.

3. 1. venaxebisaTvis axali miwebis aTviseba

3.1. 1. agroteqnikuri moTxovnebi

axali venaxebis gasaSeneblad miwis nakveTis SerCevas mniSnelovani 

yuradReba unda mieqces. venaxebis gaSenebis samuSao proeqtSi teritoriis 

mowyobis safuZvels unda warmoadgendes: miwebis racionaluri ganlageba; 

niadagis eroziisagan da garemos dacva; sawarmoo procesebis maqsimaluri 

meqanizaciisaTvis pirobebis Seqmna, teqnikisa da SromiTi resursebis 

efeqturi gamoyeneba, sawvavisa da kapitaluri dabandebebis ekonomiuri 

xarjva.
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samuSao proeqtSi gadawyvetili unda iyos Semdegi sakiTxebi: 

sawarmoo qvedanayofebisaTvis miwebis masivebis, sameurneo centrebis 

ganlageba kvartalebis, ujredebis, nargavebis rigebis, magistraluri, 

kvartaluri da ujredSorisi sagzao qselebis, agreTve eroziis 

sawinaRmdegio da bunebis dacvis RonisZiebaTa proeqtireba. venaxebis 

teritoriis mowyobisas jiSebis SerCeva unda moxdes ekonomikuri, mosavlis 

moyvanisa da aRebis pirobebis gaTvaliswinebiT. adgilmdebareobis 

reliefis Sefaseba xdeba zRvis donidan, simaRlis kartogramebis, agreTve 

ferdobebis daxrisa da maTi eqspoziciis mixedviT. zRvis donidan, 

dacileba damokidebulia temperaturul reJimze da, rogorc wesi, 

simaRlis zrdasTan erTad mcirdeba aqtiur temperaturaTa jami, es Tavis 

mxriv moqmedebs nayofis momwifebaze da xarisxobriv Semadgenlobaze.

venaxebisaTvis, movla-moyvanis yvelaze xelsayreli pirobebi 

mikrozianebSi zRvis donidan 400 metr simaRlemdea, Tumca saqarTveloSi 

maTi gaSeneba xdeba gacilebiT met simaRleze.

ferdobebis daxra gavlenas axdens miwebis aTvisebaze da teritoriis 

mowyobaze. venaxebisaTvis yvelaze xelsayrelia 6...80 daxris samxreTis, 

samxreT-aRmosavleTis, samxreT-dasavleTis, agreTve dasavleTis 

eqspoziciis damreci ferdobebi. 

venaxebisaTvis gamousadagaria Camorecxili, qviani, mlaSe niadagebi, 

romlebic Seicaven 10% met STanTqmad natriums.

Camorecxil, Zlierad daseril niadagze winaswar avseben xramebs, 

atareben eroziis sawinaRmdego RonisZiebebs.

adgilmdebareobis reliefis gaTvaliswinebiT, irCeven venaxebis 

rigebis, sacavi zolebis, sagzao qselis yvelaze mosaxerxebel da 

mizanSewonil ganlagebas. maTzea damokidebuli nakveTis efeqturi 

gamoyeneba (teqnika, movla-moyvana, mosavlis aReba-gadatana da sxva).

yvela moTxovna, rom iyos gaTvaliswinebuli, amisaTvis saWiroa 

teritoriis organizaciis proeqtis Sedgena, romelSic gaTvaliswinebuli 

unda iyos sawarmoo nagebobebis, sarwyavi sistemis, gzebis, kvartalebis, 

qarsafari zolebis mowyobis sakiTxebi.

mravalwlovani nargavebis gaSenebis proeqtirebisas ZiriTad 

teritorialur erTeulad iTvleba kvartali, romlis zomebi da 

konfiguracia ganpirobebulia ferdobebis formiT, daxrilobiT, sigrZiT, 

niadagis safariT da misi meqanikuri SemadgenlobiT, eroziuli procesebis 

intensivobiT  da komunikaciis  arsebobiT.

unda iyos mcdeloba kvartalebis mowyoba ganxorcieldes 

nayofierebiT erTgvarovan niadagze.

venaxis zogierTi jiSi unda gaSendes vegetaciur periodSi qarebis 

gavrcelebuli mimarTulebiT (aprili-agvisto), anu qarebi unda iyos 

dasaxlebuli punqtis mxridan da ara piriqiT.

ferdobze didi mniSvneloba eniWeba teritoriis eroziis 

sawinaRmdego RonisZiebebis swor organizacias (organizaciul-sameurneo, 

agroteqnikuri, satyeo-samelioracio da hidroteqnikuri). amavdroulad, 
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maqsimalurad mcire unda iyos wylis Semkrefi farTobi. aqedan 

gamomdinare, kvartlebis zomebi da miwis masivis aTvisebis xerxebi 

SeiZleba iyos sxvadasxva.

nargaobaTa rigebi unda ganlagdes Semdegnairad: 20 ferdobze 

mimarTulebiT, romlis drosac uzrunvelyofilia mTeli dRis 

ganmavlobaSi mcenareebis ukeTesi ganaTebuloba, anu CrdiloeTidan 

samxreTisken;

20 meti daxris ferdobze-ferdobis ganividan adgilmdebareobis 

ZiriTadi horizontalebis mimarTulebiT;

maRalStampiani venaxebisaTvis-maqsimaluri foTlianobis dros 

qarebis gavrcelebuli mimarTulebis paralelurad.

vakeze da mcire damrec farTobebze kvartlis ukeTesi formaa-

gaWimuli marTkuTxedi. rigebi ganlagebuli unda iyos  sworxazobrivad, 

kvartalis grZeli gverdebis paralelurad.

adgilebSi, sadac icvleba rigebis mimarTuleba, mosabruneblad 

gamoiyeneba ferdobis gaswvriv mdebare gzebi. rigebis mimarTulebis 

Secvlis kuTxe ar unda iyos 1500 naklebi.

venaxebSi sawarmoo procesebis organizebisaTvis (mTavaria mosavlis 

aReba da lerwis gamotana rigTaSorisebidan), kvartalis teritorias yofen 

ujredebaT, romelTa sigane yovelTvis unda iyos kvartalis siganis toli, 

xolo sigrZe damokidebulia adgilmdebareobaze, reliefze, niadagis tipze, 

rwyvis xerxze.  

magistraluri gzebis mimarTulebis gansazRvrisas saWiroa maTi 

klasis,   teqnikuri kategoriisa da gadazidvebis mimarTulebis codna.

kvartalSorisi gzebi, romlebic kvartalebis grZeli gverdebis 

gaswvrivaa, anu mcenareTa rigebis paraleluri mimarTulebiTaa, 5...6 m 

siganis proeqtirdeba, rac Semxvedri transportis gavlas uzrunvelyofs. 

calmxrivi moZraobisas, aseTi gzebis sigane 4m-ia. kvartalSorisi gzebis 

ganlageba xdeba ferdobis mimarTulebiT, eroziis sawinaRmdego zolebis, 

gadasagdebi an SemaCerebeli zvinulebis-arxebis qvemoT.

kvartalSorisi gzebis siganes, romlebic mcenareTa rigebis 

perpendikularulia, agreTve momsaxure zolebs, sadac xdeba satransporto 

agregatis mobruneba, adgenen grZeli agregatebis mobrunebis radiusisa da 

,,Setevis kuTxidan” gamomdinare.

venaxebSi kvartalSorisi gzebi warmoadgenen damxmare gzebs da maTi 

daniSnulebaa ori momijnave ujredis momsaxureba. isini gaangariSebulia 

transportis mxolod erTi mimarTulebiT moZraobisaTvis. am gzebis sigane 

aRebis xerxis, transportirebisa da mosavlis gamoyenebis, agreTve 

momijnave ujredSi rigebis mixedviT Seadgens 4...5m.

kvartalSorisi gzebi, rogorc wesi ganlagebulia ferdobis gaswvriv 

niaRvrebis nakadis koncentraciis mizniT, iq sadac ar aris 

gaTvaliswinebuli wyalSemkrebi zvinulebi-arxebi an gza-terasebi. 

kvartalSorisi gzebis proeqtireba xorcieldeba ,,gadaxriT,” anu ise, rom 
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kvartalis zemodan an qvemodan ganlagebisas isini ar erTdebodnen piripir 

da ar iyvnen erTmaneTis gamagrZeleblebi.

venaxebSi, kvartalSoris da ujredSoris gzebs ferdobis gaswvriv  

ganlagebisas uaxloveben mikrodablobebs-Rvaris wylebis bunebriv 

wyalsagdebebs. mikrodablobebs aerTianeben wyalsagdebebSi fskerebs 

dagegmarebisa da gamdeloebis gziT, misi balaxebiT dafarviT.  yoveli 

15...20m Semdeg fskerze rgaven tirifis sam-oTx rigs. 

venaxis proeqtis damuSavebamde saWiroa eroziis sawinaRmdego 

RonisZiebebis sqemis, wyalSemkrebi auzis, agreTve Sida sameurneo 

miwaTmowyobis Seswavla.

agroteqnikuri RonisZiebebi yvelaze efeqturia swrafqmedi, iafi, 

martivi, saimedo da niadagis eroziis sawinaRmdego xelmisawdomi 

saSualebebis gamoyenebisas. isini moicaven mcenareTa narCenebiT da 

daqucmacebuli vazis lerwis niadagis mulCirebas. daqucmacebuli naWrebis 

daSlis procesis daCqarebis mizniT niadagSi SeaqvT azotovani sasuqebi 

(100kg/ha-ze).

qarsafari nargavebi saWiroa im nakveTebze, sadac moqmedebs Zlieri 

qari. aseTi nargavebi icaven venaxebs qarisagan, sagrZnoblad amcireben mis 

siCqares da amiT naklebia rigTaSorisebSi niadagidan tenis aorTqleba, 

icaven mcenareebs dazianebisagan, xels uwyoben mcenareTa dacvis 

RonisZiebaTa xarisxian Catarebas.

ferdobze gaSenebuli venaxebisTvis. qarsafar zonebs iyeneben eroziis 

sawinaaRmdego RonisZiebaT. mcenareebi ganlagebuli unda iyos venaxis 

plantaciis ganapira rigebidan 11...13 m daSorebiT.

rogorc wesi, proeqtirebisas warmoiqmneba zogierTi elementebis da 

Semadgeneli nawilebis gadawyvetis sxvadasxva gza. proeqtis variantebis 

ekonomikuri analizi iZleva yvelaze mizanSewonilis SerCevis saSualebas. 

variantebis Sedarebisas saWiroa gamoyenebul iqnas ekonomikuri da 

teqnikuri maCveneblebi.

venaxebisa da maTi momsaxurebis obieqtebis daproeqtebisas saWiroa 

sanitaruli damcavi zonebis zomebis gaTvaliswineba, raTa acilebeli iqnas 

pesticidebiT garemos dabinZureba.

nakveTebis gawmenda buCqebis, Zirkvebis, calkeuli xeebis da qvebisagan 

iwyeba plantaJamde 1-2 wliT adre. gansakuTrebiT guldasmiT unda 

gaiwmindos nakveTi im xeebisa da buCqebis fesvebisagan, romelTagan 

SesaZlebelia maTi xelaxali ganviTareba (akacia, askili, alubali da sxva). 

gawmendis Semdeg nakveTi Tavisufldeba Zirkvebis, qvebis, moWrili 

xeebisagan da tardeba zedapiris mosworeba.
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3. 1. 2. saplantaJe xvnisaTvis nakveTis gawmendisa da

            momzadebis manqanebi

nakveTebis gawmendas buCqebis, xeebis, Zirkvebis, qvebisagan da a. S. 

asruleben sxvadasxva  konstruqciis buCqmWrelebis, amomZirkvel-

Semgroveblebis, qvis sakrebi manqanebis saSualebiT.

buCqmWreli dp-24 (cx. 13) gamoiyeneba buCqebiT da buCq-jagnariT 

dafaruli farTobebis gasawmendaT.

buCqmWrelis danebi ileseba specialuri saxexi manqaniT s-475 b. 

manqanis abraziuli wre moZraobaSi modis traqtoris Zravis ventilatoris 

Skividan solRveduri gadacemiT.

xeebisa da Zirkvebisagan ganTavisufleba xdeba amomZirkvel-

Semgrovebelis d-695 a, mp-8, mp-2 b, ksp-20-is (cx. 14) meSveobiT.

amomZirkveli-Semgrovebeli d-695a (sur. 23) Zirkvavs Zvel da axlad 

moWril 50 sm-mde diametris xeebis Zirkvebs da buCqnars.

agregati mp-8 asrulebs amoZirkvis, mocilebis, agreTve buCqnaris, 

Zirkvebis momzadebas dasawvavaT. agregati Sedgeba sacvleli samuSao 

organoebisagan: amomZirkvelis, amomZirkveli farcxis k-1, buCqnaris focxis 

k-3 da Sesxurebis mowyobilobisagan (montaJdeba ukana xidis korpusis 

kedelze).

        13.   dp-24 buCqmWrelis teqnikuri maxasiaTeblebi

maCveneblebi
maCveneblebis 
mniSvneloba

agregatirdeba       t-130

samuSao siCqare, km/sT       2,3 . . . 4,5

mwarmoebluroba, ha/sT       0,5 . . . 0,6

modebis gani, m       3,6

danebis dayenebis kuTxe 0       64

mosaWreli xeebis maqsimaluri 
         diametri,sm       10

gabarituli zomebi, mm:

sigrZe 
sigane 
simaRle 

      7600
      3600
      3250

masa, kg       3320
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14. amomZirkvel-Semgroveblebis teqnikuri maxasiaTeblebi

maCveneblebi
maCveneblebis mniSvnelobebi

d-695 a ksp-20 mp-2 b mp-8

agregatirdeba 
traqtorebTan

t-100 mg t-74
t-75

t-130 t-130

samuSao siCqare, km/sT 0,56. . .1,07 3-mde 4,2-mde 2,1-mde

mwarmoebluroba, ha/sT 0,26 3,82 m3 0,44 7,5 m3

momsaxure personali 1 1 1 1

konstruqciuli modebis 
gani, m

2,38; 3,55 0,76 3,36 1,4

eSvebis raodenoba 5; 9 3 5; 9 4

eSvebis centrebs Soris 
manZili, mm

425 300 4,5 4,5

gabarituli zomebi, mm:
sigrZe 
sigane 
simaRle 

4700
3870
1550

2060
2480
2180

5870
3540
3087

4450
3060
1450

masa, samuSao organoebis 
mTliani kompleqtiT, kg 6650 1690 3430 5060

     amomZirkveli-Semgrovebeli mp-2 b gankuTvnilia Zirkvebis, qvebis 

amosaZirkvaT da CasatvirTad satransporto saSualebebSi.

amomZirkveli-Semgrovebeli k-15-20 Zirkvavs qvebs, Zirkvebs, buCqebs da 

agreTve tvirTavs maT da gadaaqvT Segrovebis adgilas.

niadagis zedapiruli an Cafluli qvebidan gawmenda xdeba axali 

miwebis aTvisebisas sxvadasxva konstruqciis qvis amkrefi manqanebiT. 

aseTebs miekuTvneba ukp-0.6; usk-0,7 a; kum-1,2 (cx. 15).

qvis amkrefi manqana ukp-0,6 gankuTvnilia saxnav fenaSi wvrili da 

saSualo qvebis (65 sm-mde) asakrefad.

qvebis amkrefi usk-0,7a iRebs niadagis zedapiridan da gruntSi 15 sm 

CaRrmavebul 350 kg-mde masis qvebs.

qvis amkrefi manqana kum-1,2 gamoiyeneba 40 sm zomis qvebis asaRebad 

niadagis zedapiruli 15 sm-mde fenaSi. manqaniT aRebuli qvebi grovdeba pl-

2,7 markis lafetSi, romelic warmoadgens  liTonis Zarian erTRerZa 

misabmels. kum-1,2 manqanis uwyveti muSaobisaTvis saWiroa ori lafeti. 
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sur. 23 amomZirkvel-Semgroveblis d-695 a teqnologiuri 

procesis sqema

sur. 24 TviTmcleli Txilamuris ls-4 a sqema:

1.wevis CarCo; 2.satvirTo platforma; 3. sakidis Zeli.

           

           

sur. 25 gamafxvierebeli rn-80 b:

1.CarCo; 2.samuSao organo; 3.sayrdeni 

Tvali; 4.sadgami; 5.sakidi.
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15. qvis amRebi manqanis teqnikuri maxasiaTeblebi

maCveneblebi

maCveneblebis mniSvneloba

usk-0,7 a ukp-0,6 kum-1,2

agregatirdeba traqtorebTan t-25 a mtz-80,mtz-82
iumz-6 kl

dt-75 m

samuSao siCqare, km/sT 5...8 5-mde 2,1...3,34

mwarmoebluroba, m3/sT 1...1,5 3...4 47,6t

modebis gani, m 0,75 1,23 1,2

momsaxure personali 1 1 1

tvirTamweoba, kg 350 1900 3500

gabarituli zomebi, mm:
sigrZe
sigane
simaRle

3790
1650
2200

5300
3000
1830

9770
4050
2250

masa, kg 133 2500 4550

  

TviTmcleli Txilamurebi ls-4a da ls-8 gamoiyeneba qvebis da 

Zirkvebis mcire manZilze (2km-mde) transportirebisaTvis. Txilamurebi 

warmoadgenen satvirTo plaTformas 2(sur. 24), romelic agregatirdeba 

traqtorTan sakidi ZeliT 3 da gamwevi CarCoTi.

misabmel-TviTmclelebs pvk-5 da 2pto-8 (cxr. 16) Segrovebuli masa 

gadaaqvT 2 km-is manZilze.

dz-1000, dz-109, dz-42, dz-37 da sxva (cx. 17) buldozerebis 

daniSnulebaa gruntis fenobrivi moWra da mcire manZilze (200m-mde) grZivi 

gadaadgileba Txrilebis, xevebis amosavsebad,  da xvnisaTvis niadagis 

dagegmvisas.

dz-77, dz-74, dz-20a, dz-33 (cx.18) skreperebi gamoiyeneba gruntis 

transportirebisa da mosawyob moednebze dasaclelad.

d-241a, dz-99-1-4 da dz-31-1 (cx. 19) greiderebi gamoiyeneba miwis vakisis 

profilirebisaTvis, ferdobebis, yrilebis moSandakebis, gruntisa, da 

moxreSili gzebis saremontoT da sxva.
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16. satransporto saSualebebis teqnikuri maxasiaTeblebi

maCveneblebi maCveneblebis mniSvneloba

ls-4 a ls-8 pvk-5 2pto-8

agregatirdeba 
traqtorebTan

t-74;    
dt-75m

t-130; t-
100mgs

mtz-80;
dt-75m;
t-150k;

dt-75m

samuSao siCqare, km/sT 5-mde 5-mde 10-mde 10-mde

mwarmoebluroba, t. km/sT 18,4 10…12m3 12 15

momsaxure personali 1 1 1 1

tvirTamweoba, t 4 8 6 8

platformis sasargeblo 
farTi, m2 4,59 7,8 5,7 6,89

plaTformis awevis kuTxe, 
grad. 120-mde 110-mde 48 57

gabarituli zomebi, mm:
sigrZe  
sigane  
simaRle

4150
2250
840

5200
2600
1100

6730
2520
1430

1
0550
2200
1850

masa, samuSao organoebis    
mTliani kompleqtiT, kg 1000 1950 2950 4980

     D

sakidi gamafxvierebeli rn-80b (cx. 20) gamoiyeneba saplantaJe xvnis 

win buCqnarebiT, ZirkvebiT da qvebiT dasarevlianebuli nakveTebis 

dasamuSaveblad da ganwmendisaTvis.

gamafxviereblis ZiriTadi nawilebia: CarCo 1(sur. 25) SeduRebuli 

konstruqciisa, samuSao organo 2 cvladi satexiT da daniT, ori sayrdeni 

Tvali 3, sakidi 5 da sadgami 4.

samuSao organos siRrmis svlas aregulireben simaRleze sayrdeni 

Tvlebis xraxnuli meqanizmis gadaadgilebiT, xolo satexis niadagSi 

Sesvlis kuTxes-traqtoris centraluri weviT. satexis samuSao pirebis 

gacveTis SemTxvevaSi SeiZleba misi Semotrialeba 1800-iT.
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17. buldozerebis teqnikuri maxasiaTeblebi

maCveneblebi maCveneblebis mniSvneloba

dz-110a dz-109X) dz-42 dz-37

agregatirdeba traqtorebTan t-130 t-130 dt-75m mtz-82; 
mtz-80

samuSao siCqare, km/sT 12,45-mde 12,45-mde 4,06-mde 6-mde

mwarmoebluroba gruntis 
damuSavebisa da 50m gadaadgi-
lebis dros, m3/sT 140-mde 140-mde 43-mde 45-mde
momsaxure personali 1 1 1 1

frTis sigrZe, mm
frTis simaRle, mm
Wris kuTxe, grad

3220
1300
55

4120
1170
55

2560
800
55

2100
650
60

sayrdeni zedapiris qveviT 
umetesi CaRrmaveba, mm 500 440 200 200

gabarituli zomebi, mm:
sigrZe 
sigane 
simaRle 

5530
3220
3065

5900
3120
3090

4500
2560
2300

4580
2100; 
3000
2485

masa traqtorTan erTad, kg 16240 16675 6910 3500

X) sabruni taniT

18. skreperebis teqnikuri maxasiaTeblebi

maCveneblebi maCveneblebis mniSvneloba

dz-77s dz-74 dz-20a dz-33

agregatirdeba traqtorze t-130 k-702 t-130 dt-75

samuSao siCqare, km/sT 5,3-mde 15-mde 4,5-mde 5-mde

mwarmoebluroba, m3/sT 70 100-mde 70 20

momsaxure personali 1 1 1 1

cicxvis tevadoba, m3 8 8 7 3

Wris maqsimaluri siRrme,sm 18 20 30 20

modebis gani, m 2,65 2,65 2,65 2,1



68

gabarituli zomebi, mm:
sigrZe 
sigane 
simaRle 

9330
2930
3115

13640
3145
3530

8785
2560
3140

6800
2440
1980

masa, kg 10500 9800 7000 2750

19. greiderebis teqnikuri maxasiaTeblebi

   maCveneblebi maCveneblebis mniSvnelobebi

d-241a dz-99-1-4 dz-31-1

agregatirdeba traqtorebTan dt-75 TviTmavali TviTmavali

samuSao siCqare, km/sT 5-mde 38,1-mde 37,7-mde

momsaxure personali 1 1 1

frTis sigrZe, mm 3000; 3900 3040; 3800 3700

frTis simaRle, mm 400 500 600

frTis maqsimaluri gverdiTi-
naSveri, mm

450 700 700

Wris kuTxe, grad 28...70 30...70 30...70

gabarituli zomebi, mm:
sigrZe 
sigane 
simaRle

6625
2430
2750

8650
2900
2985

9260
2650
3475

masa, kg 2800 9550 13100

20. rn-80b gamafxviereblis teqnikuri maxasiaTeblebi

maCveneblebi maCveneblebis mniSvneloba

agregatirdeba traqtorebTan         t-130
samuSao siCqare, km/sT         2,3-mde
mwarmoebluroba, ha/sT         0,19
momsaxure personali         1
sigane mezobel gavlebs Soris, sm         50. . .70
gafxvierebis maqsimaluri siRrme, sm         80
gabarituli zomebi, mm:
sigrZe 
sigane 
simaRle 

        2180
        2400
        2600

masa, kg         1500
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3.1.3. nakveTis gawmendis teqnologia, misi momzadeba 

          saplantaJo xvnisaTvis. samuSaoTa organizacia

axali miwebis aTvisebisas saWiroa maTi winaswari gawmenda da 

xvnisaTvis momzadeba. es teqnologiuri procesi moicavs Zirkvebis, buCqebis, 

qvebis amoZirkvas, nakveTis gawmendas, Rrmulebis, naRvarevebis, xramebis 

amovsebas, borcvebis moWras da gruntis gadaadgilebas, moSandakebas da 

Rrmad gafxvierebas. amas emateba niadagis nawilobrivi gakultureba: 

moxvna, sidratebisa da mravalwlovani balaxebis Tesva.

xelsayreli amindis pirobebSi nakveTebis momzadeba saplantaJeT 

SesaZlebelia mTeli wlis ganmavlobaSi.

upirvelesad buCqmWrelebiT xdeba xeebisa da 20 sm meti diametri 

Zirkvebis amoZirkva da maTi gatana damuSavebis adgilas an dasawvavad. es 

samuSaoebi sruldeba amomZirkvel-SemgrovebeliT d-695pa (mp-2b) an 

TxilamurebiT ls-4 (ls-8). SemdgomSi iWreba buCqnarebi.

buCqmWrelis muSaobis xarisxi damokidebulia danebis droul 

galesvaze (rogorc wesi 2-jer cvlaSi). buCqmWrelis gamoyenebis yvelaze 

efeqturi droa zamTari. am periodSi buCqnari da xeebi advilad iWreba da 

ziani ar adgeba nakveTs. buCqmWrelis moZraoba amoZirkvisas Cveulebrivad 

sruldeba maqo-maryuWisebri xerxiT. moWrili xeebi da buCqnari grovdeba 

zvinulebad da grovebaT specialuri focxebiT da amomZirkvel 

SemgroveblebiT, xdeba maTi gatana gazafxul -zafxulis periodSi an 

adgilze dawva.

nakveTis buCqnarebisagan gawmendis Semdeg iZirkveba darCenili 

Zirkvebi, qvebi da didi xeebi kip-20 amomZirkvel-SemgrovebeliT. 

didi Zirkvebisa da xeebis, agreTve qvebis mocileba xdeba d-695a, mp-2b 

amomZirkvel-SemgroveblebiT, romlebic maRal mwarmoeblurobiT 

xasiaTdebian.

d-695a da mp-2b amomZirkvel-SemgroveblebiT SesaZlebelia 65 sm 

siRrmeze ganlagebuli qvebis mocileba an daSla. kip-20 amomZirkvel-

Semgrovebels qvebi amoaqvs 50 sm siRrmidan da tvirTavs satransporto 

saSualebebSi.

moWrili buCqnaris zvinulebis da grovebis gaSrobis Semdeg xdeba 

maTi gadanjRreva da dasawvav adgilas transportireba.

ferdobebze nakveTebis gawmendisas xeebis moWra da Zirkvebis 

amoZirkva xdeba ferdobis gaswvriv, zevidan qveviT moZraobisas. Tu 

amoZirkva xorcieldeba gvarliT, maSin misi sigrZe unda iyos xis 

simaRleze meti. aucilebelia didi qvebisa da kaWrebis nakveTidan gatana. 

niadagSi faruli Zirkvebisa da qvebis narCenebi, romlebic qmnian 

saplantaJe guTnisaTvis dabrkolebas, unda iqnas mocilebuli an daSlili.

qvebisagan gawmendis xerxebi da saWiro teqnikuri saSualebebi irCeva 

nakveTis zomebis da dasarevlianebis donis gaTvaliswinebiT.

nakveTSi, romelic dasarevlianebulia saxnav fenaSi 40 sm zomebis 

qvebiT, gamoiyeneba qvis amRebi manqana kum-1,2. niadagis zedapiridan mcire da 
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saSualo zomis qvebis Segrovebisa da gatanisaTvis gamoiyeneba upk-0,6 

manqana, xolo 250 kg-mde mcire zomis qvebisaTvis-usk-0,7a.

moWrili buCqnarebis grovebi, amoZirkuli xeebi, Zirkvebi da qvebi 

gaitaneba TviTmcleli Txilamurebis ls-4a an ls-8, misabmelebis pvk-5 da 

2pto-8 meSveobiT. dasatvirTad gamoiyeneba amomZirkvel-Semgroveblebi an 

buldozerebi.  1...2 km-mde manZilze gatanisas mizanSewonilia TviTmcleli 

Txilamurebis, xolo met manZilze-misabmeli-TviTmclelebis gamoyeneba.

xeebisa da Zirkvebis amoZirkvis Sedegad warmoqmnili ormoebi, 

agreTve naRvarevebi, mcire zomis xramebi, borcvebi swordeba buldozeriT, 

zeda humusovani mcire fenis moWriT. niadagis nayofierebis 

SenarCunebisTvis didi zomis xramebSi da naRvarevebSi upirvelesad iyreba 

qvenafeni grunti. amisaTvis niadagis nayofier zeda fenas Wrian da axdenen 

mis gadaadgilebas gverdiT. Semdeg qvenafenis zemodan afenen niadagis 

amoWril nayofier fenas.

moSandakebis operaciaze buldozerebis mwarmoebluroba 

mniSvnelovnad damokidebulia samuSaos Sesrulebis xerxebze da Sromis  

organizaciaze. yvelaze efeqturia jgufuri meTodi, rodesac xdeba 

agregatebis Sewyvileba an gasameba, riTac izrdeba Sromis nayofiereba 

20...30%-iT.

gruntis did manZilze gadaadgilebisas (200 m-mde) buldozeri 

moZraobs erT kvalze, qmnis agregatis svlis mTel sigrZeze 1...1,5 siRrmis 

amonaRars, romelic xels uwyobs frTis Sevsebas da zrdis buldozeris 

mwarmoeblurobas.

50-m met manZilze didi moculobis gruntis moWrisa da 

gadaadgilebisas mizanSewonilia buldozerebis nacvlad sxvadasxva 

tevadobis cicxvebis mqone skreperebis gamoyeneba (dz-77, s-8 m3, dz-20a-7; dz-

3a-3m3). mcire moculobis gruntebis mcire manZilze gadasaadgileblad 

gamoiyeneba greiderebi.

saplantaJe guTnebis muSaobis Sesamsubuqeblad, xvnis xarisxis 

gasaumjobeseblad da samuSao organoebis gatexvis acilebis mizniT, mZime 

niadagis mqone nakveTebs, romlebic agreTve dasarevlianebulia qvebiT, 

ZirkvebiT da xeebis ZirebiT amoZirkvis Semdeg amuSaveben rn-80b Rrmad 

gamafxvierebliT. agregati moZraobs saqcevSi maqo-maryuWisebri xerxiT, 

momijnave gavlebs Soris 50...70 sm manZilze, anu daaxloebiT traqtoris 

muxluxas siganeze. manZilis gazrda momijnave gavlebs Soris 

mizanSeuwonelia, vinaidan uaresdeba damuSavebis xarisxi da mkveTrad 

izrdeba guTnis weviTi winaaRmdegoba. 

Tu SeuZlebelia niadagis damuSavebis saWiro xarisxis miReba, maSin 

agregatis gavlas imeoreben jvaredini mimarTulebiT, siRrmis 

TandaTanobiT 80 sm (maqsimaluri) gazrdiT. agregatis yoveli gavlis 

Semdeg nakveTi iwmindeba amoyrili qvebis, Zirkvebis da Zirebisagan. 

ferdobze muSaobisas gamafxvierebeli moZraobs mis gaswvriv, momavali 

saplantaJo xvnis jvaredini mimarTulebiT.
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zedapiris daskvniT moSandakebas axdenen p-4, pa-3, p-2,8a manqanebiT, 

saqcevi an diagonaluri sqemiT. pirveli sqemisas momSandakebeli muSaobs 

25...30 m sigrZis saqcevebiT; xolo meore sqemis gamoyenebisas-agregati erTi 

gavliT amuSavebs nakveTis mTlian farTs or kvalSi gavlebiT diagonalze 

or urTierT perpendikularuli mimarTulebebSi.

3.2. niadagis damuSaveba venaxis dasargavad nakveTebis    

    momzadebisas

3.2.1. agroteqnikuri moTxovnebi

venaxis dasargavad saWiroa niadagis momzadeba, iseTi operaciebis 

Sesruleba, rogoricaa organuli da mineraluri sasuqebis Setana, 

plantaJi, nakveTis mosworeba da moSandakeba.

dargvisTanave, venaxis nargavebis sakvebi nivTierebebiT 

uzrunvelsayofad sasuqebi Seitaneba saplantaJe xvnisas.

sasuqebis Setanis dozebi isazRvreba agroteqnikuri kartogramebis da 

niadagobrivi diagnostikis mixedviT. niadagis tipidan gamomdinare, 

saplantaJo xvnis win 1ha-ze Seitaneba 1...2t fosforovani, 0,75...1t kaliumis 

daA 40...100t OorganuliOsasuqi. organuli sasuqebis gazrda SeiZleba 

Camorecxili meqanikuri Semadgenlobis msubuq niadagebisaTvis. organul 

sasuqad ukeTesia gamoyenebuli iqnas gadamwvari nakeli, agreTve organul 

narCenebis sxvadasxva komposti. azotiT, Rarib Camorecxili ferdobebis 

niadagebSi plantaJis win azotovani sasuqebi SeaqvT Sardovanas, aminiumis 

marilis saxiT da sxva.

organuli da mineraluri sasuqebi Setanili unda iqnes niadagSi 

xvnis dRes, vinaidan gafantuli sasuqebi kargaven moqmedi nivTierebis 50%.

saplantaJo xvnisadmi wayenebuli ZiriTadi pirobaa saWiro siRrmis da 

beltis gadabrunebis uzrunvelyofa. niadagis tipidan gamomdinare, 

damuSavebas awarmoeben 65-dan 80 sm siRrmeze. mZime niadagebze plantaJs 

axorcieleben 100 sm-ze. kvlis ZirSi unda gadaadgildes zeda naklebad 

struqturuli da nayofieri gamkvrivebuli niadagis fena. maSin organuli 

da mineraluri sasuqebis umetesi nawili moxvdeba 20...40 sm fenaSi, anu im 

horizontSi, sadac viTardeba venaxis nergis fesvTa sistemis ZiriTadi masa.

niadagi ixvneba xarvezebis gareSe. konkretuli pirobebisaTvis xvnis 

siRrmis gadaxra unda iyos ±4 sm zRvrebSi. mcenareTa narCenebi da 

organuli sasuqi unda iyos CakeTebuli aranakleb 20 sm-sa. xnuli unda 

iyos maRali Txemebisa da Rrma kvlebis gareSe. 15 sm-ze meti simaRlis 

Txemebi dauSvebelia.

plantaJis Catareba SesaZlebelia mTeli wlis ganmavlobaSi, Tu amis 

saSualebas amindis pirobebs iZleva, magram 5-6 TviT adre venaxis 

dargvamde.

wlis eroziis asacileblad 50 met ferdobze, plantaJs atareben 

ferdobis ganiviT, romelTa sigane unda iyos gasaSenebeli venaxis 

rigTaSorisis  naxevari. 
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plantaJs asworeben da atareben moSandakebas, am dros avseben kvlebs, 

Txemebs, Slian did beltebs, rogorc niadagis zedapirze, aseve saxnavi 

fenis siRrmeSi, afxviereben zolebs, romlebic iqmneba guTnis gavlisas. 

Semdeg axdenen nakveTis dagegmvas da amzadeben mas nergebis dasargavad. 

gansakuTrebuli mniSvneloba eniWeba dagegmvas Tu nakveTi sarwyavia.

3.2.2. venaxis dasargavad nakveTis mosamzadebeli manqanebi

satvirTelebi pku-08(pf-0,75), pg-0,2, pfp-2, pfp-1,2, pea-1 da pe-08b (cx. 21) 

gamoiyeneba mineraluri (pirveli sami marka) da organuli sasuqebis 

dasatvirTad.

21. satvirTelebis teqnikuri maxasiaTeblebi

O maCveneblebi
maCveneblebis  mniSvnelobebi

pe-0,8b pfp-
1,2

pfp-2 pea-1 pku-0,8 pg-0,2

agregatirdeba 
traqtorebTan

iumz-6 dt-
75m

t-150 TviTmav
ali

mtz-80 t-25a,
t-16m

mwarmoebluroba t/sT:
nakelze 
sasuqebze 

70,4
79,4

120
-

103...143
-

152
163

  -
48

  -
40

momsaxure personali 1 1 1 1 1 1

tvirTamweoba, t 0,8 1,5 2,5 1,2 0,75 0,35kakv
ze 

datvirTvis 
maqsimaluri
simaRle, m
greiferiT
kakviT
satvirTo CamCiT

3,6
5
-

-
-
2

-
-
2,2

-
-
4

-
3,5
-

-
3,2
-

satvirTo Sverili, m 2...3,15 0,5...1 1,1 - - 2,3

masalis aRebis 
siRrme, 
greiferiT –
niCbiT -

2,2
2,2

-
-

-
-

2,5
-

-
-

-
-

gabarituli zomebi, mm:
sigrZe 
sigane 
simaRle 

8490
5650
5300

5720
2540
2450

5900
2520
3800

9750
4550
6020

6870
2000
2470

5090
1960
3280

masa, samuSao 
organoebis mTliani 
kompleqtiT, kg

2400 1930 2500 9000 1158 1275
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pfp-2 da pfp-1,2 konstruqcia uzrunvelyofs masalebis ori xerxiT 

datvirTvas (sur. 26); frontaluri (traqtoris win) da gadasatani 

(traqtoris ukan)

buldozerTan erTobliobaSi pfp-1,2, pfp-2 da pe-0,8b satvirTelebs 

SeuZliaT sxvadasxva fxvieri masalebis nayaris formireba, moednebis 

moSandakeba, fxvieri masalis gantvirTva sarkinigzo platformebidan, 

gzebisa da moednebis gawmenda da sxva.

agregati air-20 gamoiyeneba mineraluri sasuqebis dasaqucmaceblad da 

tarirebisaTvis. is Sedgeba Semdegi ZiriTadi nawilebisagan: savalnawiliani 

CarCosagan 1 (sur.27), damqucmacebelisagan 5 da maseparirebeli 6 

mowyobilobebisagan, momwodebeli meqanizmiani 3 bunkerisagan 2 gadamtvir-

Ti transportiorebisagan 4 da 7, tomrebis mosacilebeli 

mowyobilobebisagan 8 samuSao organos 

aZvris meqanizmisagan.

sur. 26. pfp-2 da pfp-1,2 satvirTe-

lebiT satransporto saSualebebSi sasu-

qebis CatvirTvis xerxebi:

a-frontaluri; b-gadasatani.

bunkeri  Sesrulebulia oTx daqane-

bul gverdebiani Zabris saxiT. SigniT 

mTel simaRleze dayenebulia mimwodebeli 

meqanizmi, romelic gamoyofilia zeda da

qveda cxaura tixriT. tixrebi mimWer  gare-

pirTan erTad asruleben rxeviT moZraobas da uzrunvelyofen mineralur 

sasuqiani tomrebis miwodebas damqucmacebel mowyobilobaze.

damqucmcebuli da maseparirebeli mowyobilobebi-ZiriTadi samuSao 

organoebia.

tomrebis mosacilebeli mowyobiloba iqmneba mbrunavi tarabuaTi da 

cxauriT. tarabua, romelic Sedgeba milisagan da masTan miduRebuli 

rezinis daboloebiani TiTebisgan, saxsrulad damagrebulia bunkeris Zaris 

kedelze. tomrebi maseparirebeli mowyobilobidan miewodeba cxauras, 

miitaceba mbrunavi tarabuas TiTebiT da gadaisroleba gverdze. tomaraSi 

darCenili sasuqi Caifanteba cxauriT. gadamtvirT transportiors gamoaqvs 

daqucmacebuli da gasufTavebuli masa manqanis samuSao zonidan da awvdis 

mas sagdeb transportiors, saidanac sasuqi miewodeba manqanis Zaras, 

sasuqis Semtani manqanebis saTavsoebs da sxva.

aZvris meqanizmi (kardanuli gadacema, cilindruli reduqtori, 

agreTve jaWvuri da solRveduri gadacemebi) uzrunvelyofen energiis 
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gadacemas damqucmacebel dolebze, maseparirebel mowyobilobaze, saxsnel 

biterze, tarabuaze da transportiorebze.

agregatis gadaadgilebisas gadasasroli gadamtvirTi transportiori, 

tarabua da tomrebis mosacilebeli mowyobilobis cxaura gadaiyvaneba 

satransporto mdgomareobaSi da fiqsirdeba.

air-20 agregati, romelsac aqvs isu-4 (cxr. 22) damqucmacebelTan 

SedarebiT ufro maRali mwarmoebluroba xelis Sromis gamouyeneblad 

atarirebs da aqucmacebs mineralur sasuqebs (maT Soris tomrebSi 

CatvirTuls). uSualod manqanaSi da satransporto saSualebebSi 

daqucmacebuli sasuqis CatvirTvis samuSaoebi meqanizebulia. szu-20 amrev-

CamtvirTi (cxr. 23) gankuTvnilia ori an sami saxis mineraluri sasuqebis 

asarevad da mza narevis CasatvirTad manqanaSi an satransporto 

saSualebebSi.

uzsa-40 (cxr. 24)  saTesebis CamtvirTi gamoiyeneba marcvleulisa da 

mineraluri sasuqebis transportirebisaTvis da marcvleulis, mineraluri 

sasuqis gamomTesi da kombinirebuli saTesebis CasatvirTad. CamtvirTvis 

saSualebiT SesaZlebelia ori an sami tipis mineraluri sasuqebis areva da 

amavdroulad mza narevis CatvirTva manqanebSi an satransporto 

saSualebebSi.

gaz-saz-53b da zil-mmz-554m (cxr.25) avtomobili-TviTmcleli 

gamoiyeneba mineraluri da organuli sasuqebis gadasazidaT. manqanaSi 

gaTvaliswinebulia liTonis plaTformis sammxrivi dacla.

1pts-2, 1pts-4, 2pts-4 satraqtoro TviTmcleli misabmelebi agreTve 

gamoiyeneba sasuqebis gadasazidaT. isini aRWurvilia Zaris dasacleli 

hidroamweebiT. misabmelebis savali nawili eyrdnoba pnevmatikur saburavian 

Tvlebs; muxruWebi xundiania; hidravlikuri an pnevmatikuri aZvriT.

nru-0,5; rsm-6; 1rmg-4; rum-5(cx. 26) manqanebi gankuTvnilia mineraluri 

sasuqebis Sesatanad vake da 200 ferdobze.

sur. 27. mineraluri sasuqebis dasatarirebeli da damaqucmacebeli 

air-20 agregatis teqnologiuri procesis sqema:

1-CarCo savali nawiliT; 2-bunkeri; 3,5 da 6-mimwodebeli; 

damqucmacebeli da maseparirebeli mowyobilobebi; 4 da 7-gadasatvirTi 

transportiorebi; 8-tomrebis mosacilebeli mowyobiloba.
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22. damqucmaceblebis teqnikuri maxasiaTeblebi

maCveneblebi
maCveneblebis 
mniSvnelobebi

air-20 isu-4

agregatirdeba traqtorebTan, wevis klasi        0,6 . . .1,4

mwarmoebluroba, t/sT 22...25 4...4,5

momsaxure personali: 
traqtoristi 
damxmare muSa  
damtvirTi memanqane 

1
-
1

1
2...4
1

bunkeris moculoba, m3 0,95 0,3

datvirTvis simaRle, mm 2100 1210

gadamgdebi transportioris gadmotvir-Tvis 
simaRle, mm 2400 -
gabarituli zomebi, mm:
sigrZe  
sigane 
simaRle 

2750
5150
2750

1200
1200
1200

masa, kg 1850 340

23. szu-20 amrev-damtvirTis teqnikuri maxasiaTeblebi

maCveneblebi maCveneblebis mniSvnelobebi
agregatirdeba traqtorebTan, wevis-
klasi 

1,4 an eleqtro aZvra

mwarmoebluroba t/sT 20
momsaxure personali 2
datvirTvis maqsimaluri simaRle, mm: 
saxeleris gareSe
saxeluriT

2520
1280...1640

datvirTvis simaRle bunkeris bortis 
mixedviT, mm 1870

bunkeris tevadoba m3 3,35
gabarituli zomebi, mm:
sigrZe 
sigane 
simaRle 

7980
7440
2900

masa, kg 2150

rum-5 manqanaze (sur. 28) sasuqis Setanis dozis regulireba xdeba 

mimwodebeli mowyobilobebis (transportioris 1) moZraobis siCqaris 

cvlilebiT da madozirebeli safaris 2 gadaadgilebiT.
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rto-4 da rou-5 (cx. 27) manqanebi gamoiyeneba sxvadasxva organuli 

sasuqebis transportirebisa da zedapiruli SetanisaTvis. SesaZlebelia 

agreTve organul-mineraluri narevebisa da kompostebis, agreTve torfisa 

da kiris Setana.

zJv-1,8 (cx. 28) vakuumuri gamwyobi-wunwuxgamfantveli gankuTvnilia 

Semdegi operaciebis Sesasruleblad: wunwuxis amotumbva, misi gatana da 

Tanabrad ganawileba mindorSi, mcenareTa gamokveba; Txevadi azotovani 

sasuqebis, Sxamqimikatebis xsnarebis, herbicidebis amoReba da gadazidva 

samuSao adgilamde (Semsxureblebi, gamomkvebavebi), maTi gawyoba, torf-

wunwuxis, torf-fekaluri da sxva kompostebis momzadeba; teqnikuri wylisa 

da sxva Txevadi da naxevradTxevadi tvirTebis gadazidva, venaxebis, 

bostneulis da baRebis morwyva; sasoflo sameurneo teqnikis garecxva.

24. uzsa-40 CamtvirTis, teqnikuri maxasiaTeblebi

maCveneblebi maCveneblebis mniSvneloba
mwarmoebluroba t/sT 30
momsaxure personali:
mZRoli
damxmare muSebi

1
1

tvirTamweoba, t 3
elevatoris Semobruneba, grad. 180
samuSao mdgomareobaSi elevatoris 
Sverili, mm 4780
gabarituli zomebi, mm:
sigrZe 
sigane 
simaRle 

7410
7160
3030

masa (avtomobilis gareSe) kg 1490

sur. 28. rum-5 manqanis teqnologiuri procesis sqema:

1-transportiori; 2-madozirebeli safari; 3-gamfantveli diskebi.
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25.satransporto saSualebebis teqnikuri maxasiaTeblebi

maCveneblebi
maCveneblebis mniSvnelobebi

gaz-saz
53b

zil-
mmz
554m

1pts-
2

1pts-4 2pts-4 2pts-6
8526

agregatirdeba 
traqtorebTan - -

t-40m
t-25a

mtz-80
mtz-82
pnevmo 
aZvriT

t-40m
mtz-80
mtz-82

mtz-80
mtz-82

tvirTamweoba, kg 3500 5500 2000 4000 4000 6000

platformis Siga 
zomebi,mm:
sigrZe
sigane
simaRle ZiriTadi 
bortebis mixedviT
simaRle namati 
bortebis mixedviT

3516
2280

620

-

3350
2900

780

910

2500
2000

500

1000

4100
2320

530

1130

3710
2000

415

1130

4300
2300

650

1300
bortiani platformis 
tevadoba, m3 

ZiriTadi
namati

5
9

6
7

2,5
6

5
11

3,08
6,1

6,4
12,8

platformis iatakis 
mixedviT dasatvirTi 
simaRle, mm 1330 1368 1000 1230 1235 1300
gabarituli zomebi, mm:
sigrZe
sigane
simaRle

6395
2380
2220

6340
2500
3240

3840
2200
2140

5430
2500
2480

5305
2240
1650

6455
2500
2800

masa, kg 3751 5225 855 1700 1530 2930

26. mineraluri sasuqebis Semtani manqanebis teqnikuri

maxasiaTeblebi

maCveneblebi
maCveneblebis mniSvnelobebi

nru-0,5 1rmg-4 rum-5 rms-5

agregatirdeba traqtorebTan, 
wevis klasi 0,6. . .…1,4 1,4 1,4 0,6...1,4

samuSao siCqare, km/sT 12-mde 14-mde 15-mde 7,5-mde

mwarmoebluroba, ha/sT 10 8...4 12,5 7,95

momsaxure personali 1 1 1 1

tvirTamweoba, t - 4-mde 6-mde -
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sasuqis Setanis sigane, m:
granulirebulis

fxvnilovani da wvrilkrista-
luris

-

6...12

-

8...14

20-mde -

10-mde

-
6...12

datvirTvis simaRle
bortebis mixedviT, m 1,4 1,84 2 1,55

Zaris tevadoba, m3 0,41 3,2 4,8 0,41

gabarituli zomebi, mm:
sigrZe
sigane
simaRle

4850*)
3650
3500

5100
2100
1840

5200
2150
2000

1540
1380
1570

masa, samuSao organoebis mTliani 
kompleqtiT, kg 300 1430 2100 335

*) mtz-80 traqtorTan erTad

rJt-4 Txevadi organuli sasuqebis Semtani manqaniT (cx. 28) xdeba 

Txevadi organuli sasuqebis transportireba, Sereva da zedapirze 

ganawileba. is SeiZleba gamoyenebuli iqnas agreTve Txevadi mineraluri 

sasuqebis, manqanis gasarecxi wylis gadasazidad da sxva samuSaoebisaTvis.

27. organuli sasuqis Semtani manqanebis teqnikuri

maxasiaTeblebi

maCveneblebi
maCveneblebis mniSvneloba

rou-5 rto-4

agregatdeba traqtorTan, wevis klasi 1,4 1,4

samuSao siCqare, km/sT 12-mde 12-mde

mwarmoebluroba, t/sT 68 50-mde

momsaxure personali 1 1

tvirTamweoba, t 6 4

sasuqis Setanis sigane, m 1. . .7 5

datvirTvis simaRle, mm
plaTformis iatakis mixedviT
ZiriTadi bortebis mixedviT

1170
1160

1400
1910

Zaris tevadoba, m3 5,6 2,93
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gabarituli zomebi, mm:
sigrZe
sigane
simaRle ZiriTadi bortebiT
simaRle damatebiTi bortebiT

5900
2250
1750
1900

6340
210
1910
2400

masa, samuSao organoebis mTliani 
kompleqtiT, kg 2100 2750

28. Txevadi sasuqis Semtani manqanebisa da mowyobilobebis teqnikuri 

maxasiaTeblebi

maCveneblebi
maCveneblebis mniSvnelobebi

zJv-1,8 rJt-4 rJt-8

agregatirdeba traqtorebTan mtz-80, t-40m mtz-80 t-150k

samuSao siCqare, km/sT 10-mde 9,2-mde 10,7-mde

mwarmoebluroba, t/sT 12-mde 32-mde 69-mde

momsaxure personali 1 1 1

modebis gani Txevadi sasuqis Setanis 
dros, m 3...8 7...11 10
tvirTamweoba, kg 1800 5000 8000

cisternis tevadoba l 1800 5000 8000

cisternis eJeqtoriT gavsebis dro, 
wT 8 1. . .3 2. . .6
gabarituli zomebi, mm:
sigrZe
sigane
simaRle

3350
1700
1860

6600
2250
2600

5600
2470
3100

masa, samuSao organoebis mTliani 
kompleqtiT, kg 670 2470 3700

manqana rJt-8 (cx. 28) gamoiyeneba Txevadi organuli sasuqebis 

transportirebis, Serevis da nakveTis zedapirze miyolebiTi 

ganawilebisaTvis. manqaniT SeiZleba Txevadi mineraluri sasuqebis, 

gasarecxad wylis gadazidva da soflis adgilebSi xanZris Caqroba.

manqana warmoadgens naxevrad misabmel cisternas. wneva Tvlis 

saburavebSi 0,46. . .0,5 mpa,wneva samuxruWe kamerebSi -0,43 . . .0,47 mpa.

xelis muxruWi aRWurvilia ori damoukidebeli amZraviT.

misabmeli saplantaJe guTani ppu-50a (cx. 29) gankuTvnilia 

mravalwlovani nargavebisaTvis niadagis dargviswina momzadebisTvis. misi 

gamoyeneba SesaZlebelia nebismier niadagur-klimatur zonaSi. guTnis 
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ZiriTadi erTeulebia: CarCo 3 (sur. 29) korpusi 4, winmxvneli 6, wina 2 da 

ukana 5 Tvlebi, misabmeli 1 da hidrocilindri 7.

sakidi saplantaJe guTani ppn-50 (cx. 29) ppu-50-gan gansxvavebiT ufro 

efeqturia mokle saqcevian nakveTebSi samuSaod, martivia eqspluataciaSi. 

ppn-50 detalebi unificirebulia ppu-50 a-dan

29 saplantaJe guTnebis teqnikuri maxasiaTeblebi

maCveneblebi
maCveneblebis mniSvnelobebi

ppu-50a ppn-50

agregatirdeba traqtorebTan t-100m, t-100mgs,
t-130

t-100mgs, t-130

samuSao siCqare, km/sT 3 3,5. . .4

mwarmoebluroba ha/sT 0,18 0,21

momsaxure personali 1 1

ZiriTadi korpusis modebis gani, sm 50 50

xvnis siRrme, sm 60 60

winamxvnelis xvnis siRrme, sm 15. . .30 15. . .30

winamxvnelis modebis gani, sm 37,5 37,5

gabarituli zomebi, mm:
sigrZe 
sigane 
simaRle 

6330
2900
1980

3025
2785
2150

masa, kg 2740 1430

                

surT.29. saplantaJe guTani ppu-50a

1-misabmeli; 2 da 5-wina da ukana Tvlebi; 3-CarCo; 4-korpusi; 

6-winmxvneli; 7-hidrocilindri.
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3.2.3. venaxis dasargavad niadagis momzadebis teqnologia da 

samuSaoTa organizacia

venaxis dargviswina niadagis momzadeba aerTianebs iseT 

teqnologiur procesebs, rogoricaa organuli da mineraluri sasuqebis 

Setana, Rrma  saplantaJo xvna da plantaJis daSla.

Zvel saxnav nayofier niadagze tardeba mxolod plantaJi da misi 

daSla. saplantaJo xvna mniSvnelovnad cvlis nakveTis mikroreliefs, 

vinaidan warmoiqmneba Txemebi  da kvlebi.

samuSaoTa dawyebis win nakveTi iyofa saqcevebaT da moiniSneba 

agregatis pirveli gavla. saqcevebis raodenoba unda iyos minimaluri, maTi 

optimaluri aranaklebi 100 m siganis SemTxvevaSi. mosabrunebeli zoli 

ganisazRvreba agregatis Semadgenlobidan da moZraobis xerxidan 

gamomdinare, raTa gamoiricxos manevrirebisas aramwarmoebluri 

danaxarjebi.

ferdobebze pirveli kvali mizanSewonilia gatardes dadablebul 

adgilebSi da belti gadatrialdes ferdis daxris mimarTulebiT.

adgilmdebareobis reliefisa da nakveTis winaswari dakvalvidan 

gamomdinare atareben xvnas naRarad, nazurgaT (sur.30), an axdenen am 

xerxebis monacvleobas. nazurgaT damuSaveba ufro upiratesia, vinaidan 

nazurgi zvinulebi ufro martivad muSavdeba, vidre naRarad warmoqmnili 

amonaRari. yvelaze saukeTeso xarisxi miiReba kombinirebuli xerxiT 

damuSavebisas. 

maryuWi xerxiT moZraobisas mosabrunebeli zolebis siganem unda 

Seadginos-25...26 m, umaryuWos SemTxvevaSi-16...18 m. mTlian nakveTze xvnis 

dasrulebis Semdeg xdeba mosabrunebeli zolebis damuSaveba.

mokle saqcevian nakveTebze da ferdobebze mizanSewonilia sakidi 

guTnebis gamoyeneba, vinaidan am SemTxvevaSi  saxnavi agregati ufro 

manevrirebadia. niadagis beltianobisa da Txemianobis nawilobrivad 

Sesamcireblad xvnis Semdeg agregatebi kompleqtdeba mZime kbila 

farcxebiT.

saplantaJe xvnas da mis daSlas, niadagis dajdomis gaTvaliswinebiT, 

atareben dargvamde xuTi-eqvsi TviT adre. 

plantaJis dasaSlelad da sargavad niadagis mosamzadeblad iyeneben 

Sleif-saTrevelas, diskoebian farcxebs da saerTo daniSnulebis 

kultivatorebs. xvnis kargi xarisxis SemTxvevaSi es operaciebi ar 

warmoadgenen sirTules.

dargvisaTvis niadagis mozadebis kargi xarisxi uzrunvelyofilia, Tu 

zedapiris mosworeba xdeba xvnis Semdeg im periodSi, rodesac niadagis 

zedapiruli fenis tenianoba sakmaod maRalia.

axlad asaTvisebeli da araxelsayreli winamorbediT dakavebuli 

miwebis (kartofili, tomati, Tambaqo da sxva) aTvisebas iwyeben 

mravalwlovani balaxebis daTesvidan 2-3 wlis Semdeg. am nakveTebSi 

uSualod plantaJis win SeaqvT mineraluri sasuqebi.
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sur. 30. saplantaJo xvnis 

dros agregatis moZraobis xerxebi:

a-maryuWebisebri nazurgaT 

xvnis dros; b-umaryuWo kombinire-

buli xvnis dros (naRaraT da na-

zurgaT xvnis cvalebadobisas); 

g-maryuWisebri kombinirebuli xvnis 

dros.

Zvel saxnav, Rarib niadagSi,

plantaJis win SeaqvT organuli da mineraluri sasuqis nazavebi. organuli 

sasuqebi winaswar gaaqvT da yrian  nakveTis orive mxares zvinulebaT. 

mineraluri sasuqebi gaaqvT xvnamde ori-sami dRiT adre da ureven 

organuls.

sasuqis Semtani manqanis muSaobisas iyeneben saqcevSi maqosebr 

moZraobas. zvinulebis ganlageba iseTia, rom minimumamde iqnes dayvanili 

agregatebis uqmi svlebi. saqcevis sigrZes gansazRvraven iseTnairad, rom 

manqanis moZraobisas erT damtvirTvelidan meoremde misi Zara mTlianad 

ganTavisufldes. sasuqis Semtani manqaniT cvlis mwarmoebluroba 

Tanxvdenili unda iyos saplantaJe agregatebis mwarmoeblurobasTan, raTa 

sasuqebi Caxnuli iqnes imave dRes. 

D     

3.4. nakveTebis dakvalva da sargavi adgilebis moniSvna.   

     nergebis dargva

3.3.1.  agroteqnikuri moTxovnebi

axali venaxis gasaSenebeli nakveTis SerCeva SeTanwayobili unda iyos 

miwis mTliani masivis gamoyenebasTan, gaTvaliswinebuli iyos meurneobis 

da teritoriis ganviTareba.

nakveTze mcenareebis ganlageba damokidebulia rigebis mimarTulebaze 

da dargvis sqemaze. cnobilia mcenareebis ganlagebis sxvadasxva sqemebi: 

mwkrivuli, kvadratuli, Wadrakuli. yvelaze gavrcelebulia mwkrivuli 

dargva da erTeul SemTxvevebSi Wadrakuli.

dargvis mwkrivuli sqema iTvaliswinebs imas, rom mcenareTa Soris 

manZili rigTaSorisebis siganeze naklebia. am dros iqmneba nargavebis 

movlis kargi pirobebi da maTi ganaTebuloba, SesaZlebelia mcenareebis 

datvirTvis Secvla. mwkrivuli sqema xelsayrelia venaxebis remontisTvis 

da movlis samuSaoebis meqanizebulad Casatareblad, vinaidan 

uzrunvelyofilia manqanebis gamavloba.

dargvis Wadrakuli sqema mkveTrad arTulebs rigebis dakvalvas da 

misi gamoyeneba mizanSewonilia mxolod ferdobebze an qviSnar niadagebze, 

gansakuTrebiT konturuli dargvisas.
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axali venaxis gaSenebisas saWiroa Seiqmnas nergebis kargi gaxarebis, 

Zlieri zrdisa da Semdgom wlebSi kargi mosavlis miRebis pirobebi.

sargavad iyeneben mxolod daraionirebul pirveli xarisxis nergebs. 

dargvis siRrme unda iyos iseTi, rom namyeni nergis darCilvis adgili 

imyofebodes niadagis zedapiris doneze. ferdobebze darCilvis adgili 

unda iyos niadagis zedapiris donis 3...4 sm dabla, vinaidan SesaZlebelia 

niadagis fenis Camorecxva da mcenaris kvebisaTvis araxelsayreli 

pirobebis Seqmna.

venaxis dargvis agroteqnikuri moTxovnebiT dasaSvebia rigis 

sworxazobrivobidan ±8sm, xolo bijis ±10sm gadaxra, dargvis 

ganxorcieleba SesaZlebelia gazafxulze da SemodgomiT.

gazafxulze dargva (martis bolo da aprili) ufro xelsayrelia, 

vinaidan am periodisaTvis niadagi Seicavs saWiro raodenobis tens, xolo 

temperaturuli reJimi uzrunvelyofs karg gaxarebas, swraf zrdas da 

mwvane amonayarebis ganviTarebas. magram, sagazafxulo rgva SezRudulia 

droSi, tenis Semcirebis saSiSroebis gamo rgvis samuSaoebs atareben 

swrafad. meore uaryofiTi mxarea is, rom rgvis periodSi mometebulia 

savele samuSaoebi, roca gasaTvaliswinebelia TiToeuli muSa xeli. es 

gavlenas axdens samuSaoebis xarisxze.

Semodgomis rgvas awarmoeben yinvebamde 10...12 dRiT adre. is 

venaxisTvis naklebad xelsayrelia da gamoiyeneba iSviaTad. garda amisa, 

Semodgomaze dargul nergebs esaWiroeba 25...30 sm simaRlis miwis Semoyra, 

rac zrdis danaxarjebs. gazafxulze saWiroa Semoyrili miwis mocileba. 

Semodgomis dargvis dadebiTi mxarea  dargvis vadis xangrZlivoba,  magram 

adgili aqvs nergebis cud gaxarebas, moyinvas.

2.3.2. nakveTebis dakvalvis da sargavi manqanebi da 

     mowyobilobebi

nakveTebze sargavi adgilebis meqanizebuli dakvalvisTvis iyeneben 

krn-4,2 tipis kultivatorebsa da spC-6 mf simindis saTesis gadakeTebul 

variantebs. xeliT Sromisas dakvalva xorcieldeba Teodolitis, ekeris, 

sazomi lentis meSveobiT.

venaxis nergis dargvisas iyeneben ZiriTadaT or xerxs: xelis-xeliT 

an meqanikuri hidroburRebis Seqmnil fosoebSi, da meqanizebuls-venaxis 

sargavi manqanebis gamoyenebiT.

xelis hidroburRebis gb-35 agregati gankuTvnilia daplantaJebul 

dasargavad momzadebul nakveTze fosoebis warmosaqmnelad. manqanis 

gamoyeneba SesaZlebelia Txevadi sasuqebis Sesatanad da nargavebis fesvTa 

sistemis Rrma rwyvisaTvis.

agregatis SemadgenlobaSi Sedis: svlasamciriani muxluxa traqtori 

3(sur.31), wylis tevadoba 5(2...3m3), romelic aRWurvilia tumboTi 4, 

hidroburRebis SlangebSi 6 wylis miwodebisa da ganawilebis Slangi-

miliT 2, xuTi-eqvsi hidroburRi 1.
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wylis tevadobad Cveulebrivad iyeneben misabmel satraqtoro 

Semsxureblebs. agregatis samuSao organoa hidroburRi.

eqvsi hidroburRiani agregatis mwarmoebluroba sufTa samuSao 

drois 1 sT 0,9...1ha. Slangebis sigrZe Cveulebrivad 10m. 0,24 mpa wnevisas 

siTxis xarji Seadgens 0,6. . .0,8l/wm, burRvis siRrme-60...70sm.

xelis hidroburRi muSaobs Semdegnairad: traqtoris ZalamrTmevi 

lilvidan aZruli satumbo sadguri awvdis SlangebiT hidroburRebs wyals 

0.33 mpa wneviT. xeliT hidromburRze dawoliT konusuri sayeluriani 

sarqveli iweva da didi siswrafiT  sacmidan gamomavali wyali Carecxavs 

niadags da aadvilebs samuSao organos CaRrmavebas. amavdroulad niadagi 

intensiurad irecxeba, wyali aRwevs grunis forebSi, iqmneba miwis pulpa. 

momzadebul fosoSi xeliT ideba nergi, Semdeg eyreba miwa da iqmneba 

niadagis borcvi.

manqana vpm-2a (cx. 30) gankuTvnilia venaxis nergebis sargavad, masSi 

Sedis ori agregati-fosos warmomqmneli 1 (sur. 32) da sargavi 2, romlebic 

erTmaneTTan SeerTebulia specialuri misabmeli mowyobilobiT.

sur. 31. xelis hidroburRebis agregatis sqema:

1- hidroburRebi; 2- Stanga-mili; 3- traqtori; 4- tumbo; 5-wylis 

tevadoba; 6- Slangebi.

fosos warmomqmneli agregati 1, damontaJebulia traqtoris sakid 

mowyobilobaze, qmnis sargav fosoebs wyal-pulpasTan erTad. agregati 

Sedgeba CarCosagan 13, ori fosos warmomqmnelisagan 16, wylis mimwodebeli 

mowyobilobebisagan, aZvrisa da sayrdeni Tvlebisagan 14. CarCozea  agreTve 

sargavi agregati 2-is borcwarmomqmnelis 5 marTvis sistema.

fosos warmomqmnelis CarCo SeduRebuli konstruqciisa. masze 

dayenebulia sakrebi erTeulebi da traqtorTan daagregatebis  sikidi 

sistema.
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sur. 32. venaxis nergebis sargavi vpm-2a manqana:

1 da 2- fosos warmomqmneli da sargavi agregatebi; 3- wyliT 

gasawyobi mowyobiloba; 4- cisterna; 5- borcwarmomqmneli; 6- cigurebi; 

7- tenti; 8- sargavi agregatis CarCo; 9- Semgrovebeli; 10- wnevis 

regulatori; 11- reduqtori; 12- kardanuli lilvi; 13- CarCo; 14- sayrdeni 

Tvali; 15- tumbo; 16- fosos warmomqmneli; 17- mrudmxara; 18- korpusi; 

19- marTvis lilvi; 20- demferi.

fosos warmomqmneli manqanis ZiriTadi organo warmoadgens saxsrul 

oTxrgolas, romelic asrulebs ukuqceviT-winsvliT moZraobas, 

wyalpulpiani fosoebis warmoqmnis uzrunvelyofiT. fosos warmomqmneli 

Sedgeba korpusisagan 18, mrudmxarasa 17 da demferisagan 20. fosos 

warmomqmnelis dargvis biji da siRrme regurildeba amZravi kbilanis 

reduqtorze gadaadgilebiT da mrudxarisa da demferis rgolis sigrZis 

cvliT.

fosos warmomqmnelebTan wylis mowodebis mowyobiloba Sedgeba 

sargavi agregatis cisternisagan 4, filtriani ori tumbosagan 15, wnevis 

ori regulatorisagan da milgayvanilobisagan.

amZravi emsaxureba  brunvis gadacemas traqtoris ZalamrTmevi 

lilvidan tumboebze da fosos warmomqmnelebze kardanuli gadacemiT 12, 

reduqtoriT 11, jaWvuri gadacemebiT, marTvis lilviT 19, teleskopuri 

damcavi quroebiT da fosos warmomqmnelebis Sualeduri lilvebis 

meSveobiT.
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30.vpm-2 venaxis sargavi manqanis teqnikuri maxasiaTeblebi

maCveneblebi maCveneblebis mniSvnelobebi
agregatdeba traqtorebTan t- 70v;  t-70s
samuSao siCqare km/sT 1,3. . .2,2
mwarmoebluroba, ha/sT (sqema 3X1,5m) 0,84

satransporto siCqare km/sT 11
momsaxure personali 4
fosos siRrme, sm 40. . . 60
borcvis simaRle, sm araumetes 15
dargvis biji, m 1,35; 1,5; 1,75; 2
rigTaSorisebis sigane, m 2; 3; 3,5
erTdroulad dasargavi rigebi 2
manqanis gabarituli zomebi 3m 
rigTaSorisebis variantSi (traqtoris 
gareSe), mm:
sigrZe 
sigane 
simaRle 

5600
3900
2200

manqanis masa, kg 2000

borcwarmomqmnelebis marTvis sistemaSi Sedis marTvis lilvze 

dayenebuli muStebi, mxrulebi, gamanawileblebi da zeTgamtarebi. marTvis 

sistemas aregulireben mxreulebisa da muStebis gadaadgilebiT.

sargavi agregati misabmelia. is aiolebs ori muSa-damrgvelis Sromas 

nergebis fosoebSi dargvisas, agreTve tkepnis nergebs garSemo niadags da 

qmnis dargvis adgilas borcvebs. agregatze damontaJebulia hidroburRebis 

samuSao da saWiro wylis tevadoba, mrgvelebis samuSao  adgilebi, agreTve 

yuTebi nergebis maragisaTvis.

sargavi agregati Sedgeba CarCosagan 8, borcvwarmomqmnelisgan 5, 

cisternisagan 4, wyliT gasawyobi mowyobilobisagan 3, cigurebisagan 6 

(mrgvelebis samuSao adgili), nergebis Semgroveblebisagan 9, tentebisagan

mrgvelebis traqtoris an eleqtrosasignalo kavSiris sistemisagan da 7

gamasworebeli mowyobilobisagan. CarCo SeduRebuli konstruqciisa, fosos 

warmomqmnel agregatTan mierTeba xorcieldeba misabmeli sayuriT. 

borcwarmomqmnelebis daniSnulebaa nergebis dargvis zonaSi borcvebis 

perioduli gasworeba. isini saxsrulad arian damagrebuli sayrdeni 

Tvlebis naxevarRerZebze da Seicaven saxniss, dgars, CarCos da 

hidrocilindrs.

wylis gasamarTi mowyobiloba – aris sabruni mili drekadi SlangiT 

da SemaerTebeli naxevarquriT. mowyobilobis saSualebiT SesaZlebelia 

manqanis svlis dros agregatis wyliT Sevseba sadawnexo magistralTan 

SeerTebiT, romelic gasamarTi mowyobilobis paralelurad moZraobs. 

gamasworebeli meqanizmi, romelic agregats unarCunebs ferdobze 
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sworxazobriv moZraobas, Seicavs CarCosTan saxsrulad dakavSirebul 

kronSteins da hidrocilindrs.

manqana muSaobs Semdegnairad. agregatis moZraobisas traqtoris 

ZalamrTmevi lilvis CarTviT xdeba samuSao organoebis aZvra. fosos 

warmomqmnelebi axdenen mis formirebas pulpasTan erTad. mrgvelebi 

aTavseben nergebs fosoebSi. agregatis Tvlebi nergebTan amkvriveben 

niadags, xolo Tvlebis Semdeg ganlagebuli borcwarmomqmnelebis 

amkrefebi agroveben niadags da qmnian nergebTan saWiro simaRlis borcvebs.

3.3.3. nakveTis moniSvnis teqnologia da samuSaoTa

      organizacia. nergebis dargva

sargavad nakveTis moniSvnamde mizanSewonilia kultivaciis Catareba, 

xolo Semdeg kbila farcxebiT damuSaveba. geodeziuri instrumentis 

gamoyenebiT moiniSneba kvartlebi da momavali plantaciis ujredebi.

ujredebis sargav rigebaT moniSvna xdeba, rogorc xeliT, aseve 

meqanizebulad.

xeliT moniSvnisas iyeneben zonarebs, wvril gvarlebs an Spalerul 

mavTuls. erTerT zonarze daitaneba rigebs Soris manZilis moniSvna, xolo 

meoreze – rigSi mcenareTa Soris manZili. moniSvnis aseTi xerxi 

Sromatevadia da aramwarmoebluri. amitom sargavi adgilebis moniSvna 

xdeba meqanizebuli wesiT kultivator krn-4,2 gamoyenebiT misi muxluxa 

traqtorze agregatirebiT (t-54v). Tvliani traqtorebis gamoyeneba am 

operaciis Sesasruleblad mizanSeuwonelia, vinaidan moZraobisas isini 

naklebaT mdgradia, rac arRvevs rigebSi mcenareebis ganlagebis sizustes. 

garda amisa, Tvliani traqtori dargvisaTvis momzadebul nakveTze tovebs 

Rrma liandebs, romlebsac SecdomaSi SeyavT mrgvelebi, da es ki iwvevs 

xSir uzusto dargvas.

agregati moZraobs ori mimarTulebiT, Tu sargavi ormoebi 

warmoqmnilia hidroburRebiT, da mxolod ganivi mimarTulebiT (anu rigebis 

mimarTulebiT) Tu rgvas awarmoebs venaxis sargavi manqana vpm-2.

sakidi kultivatori krn-4,2 (an krn-5,6) iwyoba kvalSemqmnelis 

variantSi, maTi CarCoze im manZiliT ganlagebiT, romelic rigebSi 

mcenareTa Soris manZilis tolia.

markeris Sverilis dayeneba xdeba momavali venaxis rigTaSorisidan 

gamomdinare. erTi mimarTulebiT nakveTis moniSvnis Semdeg, axorcieleben 

perpendikularul gavlebas. kvalwarmomqmnelebs  Soris manZili unda iyos 

rigTaSorisebis siganis toli. aseTi wesiT Seqmnili bade qmnis dargvis 

adgilebs.

simindis saTesi spC-6-mf manqaniT kvartlisSiga moniSvnisas dargvis 

adgilebSi iyreba fxvieri gamosaCeni masala (mineraluri sasuqebi). saTesi 

winaswar unda gadakeTdes saTesi aparatebis iseTi dayenebiT,  romelic 

uzrunvelyofs mcenareebs Soris manZilis miRebas (grZivi an ganivi 
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mimarTulebiT). traqtoris morigi gavlis moniSvnisTvis saTesze dgeba 

garkveuli Sverilis mqone markeri.

moniSvnis procesSi, saTesis mdgradi svlisaTvis niadagSi Rrmavdeba 

mxolod ori CamTesi, romelTa avzakebSi iyreba mineraluri sasuqi.  

CamTesebi iweva satransporto mdgomareobaSi, magram gamomTesi aparatebi 

muSaoben sayrden-amZravi Tvlebis meSveobiT.

agregatis sworxazobrivi moZraobisas gamomTesi aparatebi yrian 

mineraluri sasuqis porciebs, im adgilebSi, romlebic mcenareTa dargvis 

maniSnebelia.

orive saxis kvartalSiga meqanizebul moniSvnas awarmoeben uSualod 

nergebis dargvis dRes, raTa mkveTrad Candes dargvis adgilebi. xeliT 

SromasTan SedarebiT meqanizebuli moniSvnisas mniSvnelovnad mcirdeba 

samuSao droisa da pirdapiri danaxarjebi. meqanizebuli moniSvnis xarisxis 

gaumjobesebis mizniT, dargvisaTvis momzadebul nakveTebSi winaswar 

tkepnian niadags wyalCasxmuli sagoravebiT.

niadagis fosoebSi dargvis teqnologiuri procesi iTvaliswinebs 

mTel rig ZiriTad, damxmare da satransporto operaciebs: nakveTze sargavi 

masalis gadmozidvas, ormoebidan an kvlebidan nergebis amoRebas, nergebis 

dargviswina momzadebas (fesvebis moWra, dasveleba, parafinireba), wylis 

mozidvas, fosoebis momzadebas, fosoebSi nergebis dargvas, maTi miwiT 

dafarvas, motkepvnas da borcvebis warmoqmnas.

am operaciebis Sesasruleblad iyeneben Semdeg manqanebs: xelis 

hidroburRebis agregats, TviTmaval Sass, savtomobilo cisternebs, agreTve 

instrumentsa da mowyobilobebs.

xelis hidroburRebis agregati mizanSewonilia dakompleqtdes eqvsi 

burRiT da t-54v traqtoriT. am SemTxvevaSi SedarebiT maRali 

mwarmoeblurobisas uzrunvelyofilia mburRavebis muSaobis 

moxerxebuloba, Slangebis sigrZe mcirea da moZraobisas ar xdeba maTi 

gadaxlarTva.

misabmeli saTavsos moculoba (Semsxurebeli) daaxloebiT unda 

udrides satransporto saSualebebis (avtocisternebis) moculobas.

rgvas uzrunvelyofs traqtoristi, eqvsi mburRavi  da eqvsi mrgveli, 

eqvsi momtkepni, agreTve muSebi, romlebic nergebis momzadebas, mis da 

wylis gadmozidvas axorcieleben. sul amisaTvis saWiroa 24. . .26 adamiani.

wylis mosazidad mizanSewonilia saavtomobilo cisternebisa da 

satraqtoro gammarTvelebis gamoyeneba. wyali unda iyos sufTa, msxvili 

meqanikuri nawilakebis gareSe, agregatis moZraoba rgvisas maryuWiani-

maqosebri. mosabrunebeli zoli unda iyos sakmaod farTo.

nakveTSi gasvlamde agregats avseben wyliT da hidrosistemaSi wneva 

ayavT 0,19...0,38 mpa-mde. agregati rigebSi Sedis iseTnairad, rom marcxnidan 

da marjvnidan iyos nargaobis 3-3 rigi. hidroburRis muSaobisas yuradReba 

unda mieqces fosoebis siRrmes, is unda iyos 50.. .60 sm. amisaTvis 

hidroburRis milze saWiro siRrmeze dgeba saCeri.
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imisaTvis, rom ar daziandes fesvebi, nergebs uSveben fosoebSi 

maqsimalur siRrmeze, Semdeg ki amoweven zeviT darCilvis adgils niadagis 

zedapiramde amotaniT (am SemTxvevaSi fesvebi fosoebSi mimarTulia qvemoT). 

garda amisa, fesvebis swori ganlagebisa da mcenareTa ukeTesi 

gaxarebisaTvis, fosoebis burRvisas saWiroa qveda diametris gafarTovebis 

mizniT ramdenime wriuli moZraobis ganxorcieleba. grZeli fesvebis 

aranormaluri ganlageba ganapirobebs venaxis gadidebul meCxerianobas, 

nergebi cudad viTardebian da umetes SemTxvevaSi iRupebian Sua zafxulSi, 

gansakuTrebiT gvalvis pirobebSi.    

nergis kargi gaxarebisa da mcenaris ganviTarebisaTvis niadags 

tkepnian. fosoebisa da nergis zedapirs Soris sicarielebis arseboba 

dauSvebelia, vinaidan es iwvevs Stambis obiT da mavneblebiT dazianebas. 

garda amisa, mcenare xdeba gansakuTrebiT mgrZnobiare gvalvisa da 

yinvebisadmi.

sicarielis gamoricxvis mizniT fosoebSi nergebis dargvis mere 

mitkepnas axdenen garkveuli drois Semdeg. am dros teni Seisruteba 

niadagSi da is jdeba fosos mTel siRrmeze. gansakuTrebiT guldasmiT 

saWiroa hidroburRebiT warmoqmnil fosoebSi axal naplantaJSi darguli 

mcenareebis garSemo  motkepvna. aseTi plantaJis dros fosoebis burRva 

moiTxovs nakleb wyals, amitom, pulpa sakmarisia mxolod nergis fesvebis 

dasafarad. nergis Sua nawilSi warmoiqmneba sicarieleebi. ai am 

SemTxvevaSi saWiroa guldasmiT motkepvna. gamkvrivebuli plantaJis 

SemTxvevaSi fosoebis burRvisas ixarjeba meti wyali, samagierod izrdeba 

pulpis raodenoba, foso faqtiurad mTlianad ivseba pulpiT; magram 

motkepvna mainc saWiroa.

sargavad xelis hidroburRebis agregatis gamoyenebisas nergis 

garSemo niadags tkepnian xis satkepneliT-miwis Semoyra ki ToxiT 

xorcieldeba. borcvis simaRlis formireba xdeba 20 sm-mde, ar unda 

daziandes sanamyene nawili, darCilvis adgili da amonayarebi. borcvis 

zedapirs utareben damuSavebas fxvnilisebri SxamqimikatebiT.

vpm-2a manqaniT dargvamde saWiroa mTeli rigi operaciebis Catareba. 

upirvelesad tardeba nakveTis moniSvna, mis TiToeul kuTxeSi idgmeba 

niSnebi, Semdeg mosaniSni paloebi, romelzedac unda gadiodes traqtoris 

moZraobis mimarTulebis xazebi.

moniSvnis paloebs Soris manZili (cx. 31) damokidebulia traqtoris 

markaze, romelTanac manqana vpm-2a agregatirdeba, muxluxas siganeze da 

mindvris markirebis wesze. agregatis moZraobis moniSvnis sqema mocemulia 

sur. 33

moniSvnis paloebs Soris agregatis gavlis xazebi aRiniSneba 

markeruli kvlebiT, an paloebiT, romlebic 30...50 m intervaliT ismeba 

(reliefidan gamomdinare). markeruli kvlebiT moniSvnisas traqtoris 

moZraobis orientacias axdenen kvlis mimarT muxluxas Siga Wrilze, xolo 

paloebiT moniSvnas-samiznebliT (150...200 mm sigrZis Rero), romelic 

traqtoris kapotze magrdeba. samiznebeli unda iyos gadaxrili kapotis 
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Sua nawilidan marjvniv (moZraobis mimarTuleba) 300 mm-iT (traqtori      

t-70 s), xolo t-70v-sTvis- 70mm-iT.

traqtoristi marTavs agregats ise, rom samiznebeli SeTavsebuli 

unda iyos or uaxloes palosTan. gasaTvaliswinebelia is, rom traqtorisa 

da ZalamrTmevi lilvis wabuqsaveba dauSvebelia. manqaniT manevrireba 

fososwarmomqmnelis niadagSi yofnisas akrZalulia.

31. moniSvnis paloebs Soris manZili, mm

traqtoris 
marka

markireba

paloebi kvlebiT

a b g a b g

t-70s farTo
      muxluxiT

5400
6400

6600
7600

1200
1450

4950
5950

7050
8050

975
1225

t-70s viwro
      muxluxiT

5400
6400

6600
7600

1200
1450

4850
5850

7150
8150

925
1175

t-70v farTo
      muxluxiT

5850
6860

6140
7140

1430
1680

5200
6200

6800
7800

1100
1350

t-70v viwro
      muxluxiT 

5860
6860

6114
7140

1430
1680

5100
6100

6900
7900

1050
1300

    X). mricxvelSi-monacemebi 3 m rigTaSorisisaTvis mniSvnelSi – 3,5 

rigTaSorisisaTvis

sur. 33 nakveTis moniSvnis sqema:

a da b – manZili kvlebs Soris (paloebi), g – manZili kvlebsa da 

nakveTis sazRvars Soris.



91

manqanis muSaobisas periodul Semowmebas moiTxovs cisternaSi wylis 

moculoba, romelic donis maCvenebliT izomeba. siTxis mTliani 

moculobis daxarjva dauSvebelia, radgan SesaZlebelia wylis miwodebis 

sistemaSi haeris sacobebis warmoqmna. Tu cisternidan wyali mTlianad 

aris gamoyenebuli, saWiroa agregatis gaCereba, cisternis Sevseba, Semwovi 

magistralis tumboebis Tavebze sacobebis moxsna, haeris gamoSveba da 

wylis mTliani nakadis warmoqmnisas  maTi moWera da muSaobis gagrZeleba. 

drouli mitanisaTvis mizanSewonilia rJt-4 tipis gamwyobis 

gamoyeneba. muSaobisas agregati ivseba wyliT (ar wydeba rgvis procesi) 

specialuri mowyobilobis meSveobiT. amisaTvis Tavebis meSveobiT aerTeben 

wylis gamanawilebels gamomavali magistralis da gamwyobi mowyobilobis 

drekad saxelurs da rTaven traqtoris ZalamრTmev lilvs. gawyobis 

damTavrebis Semdeg xdeba wylis damrigebelis gamomavali magistralis da 

gamwyobi mowyobilobis gaTiSva.

did manZilze (nakveTidan nakveTSi) venaxis sargavi manqanis 

gadaadgilebisas is gadaiyvaneba satransporto mdgomareobaSi. amisaTvis 

fososwarmomqmnelebi iweva zeda kidura poziciaSi da magrdeba amZrav 

mrudxarasTan specialuri CanglebiT. Semdeg xdeba borcvwarmomqmnelebis 

saxnisebis gadaadgileba, ixsneba traqtoris ZalamrTmevi lilvidan 

kardanuli gadacema, saWiroebis SemTxvevaSi mokldeba cigurebis damcavi 

gvarlebi. 

rigTaSorisebis  siganis Secvlisas manqana gadaiwyoba Semdegi 

TanmimdevrobiT: xdeba lilvebis demontaJi; dgeba sacvleli sayrdenebi; 

magrdeba lilvebi CarCos kidura naxvretebSi; xdeba damcavi quros 

daWilibyureba; lilvebTan erTad gadaiweva sayrdenebi; gadaiweva lilvebi; 

cigurebi da Semgrovebeli 250 mm-ze, amagreben Semgroveblebs cigurebis 

SigniTa kedlidan 50...80 mm manZilze; xdeba sargavi agregatis 

kvalwarmomqmnelebis gadawyoba.

manqanis rgvis bijisa da siRrmis Sesacvlelad, adgenen 

fososwarmomqmnelis parametrebs, fososwarmomqmneli agregatis sayrdeni 

Tvlebisa da saWiro amZravi varskvlavis mniSvnelobas sur. 34 da cx.32 

Sesabamisad. amisaTvis azusteben fososwarmoqmnelis 1 teleskopis 

momWerebs, ayeneben markirebis saWiro sigrZes R da uWeren damWerebs; xsnian 

demferis regulirebadi SeerTebebis saWer WanWikebs da xraxnis meSveobiT 

aRweven markirebis saWiro sigrZes z-s, ris Semdeg xdeba WanWikebis moWera; 

adgenen demferis RerZsa da mrudmxaras Soris C manZils; agreTve niadagis 

zedapiridan fososwarmomqmneli lilvis  2 RerZamde manZils misi sayrdeni 

Tvlebis gadaadgilebiT; sabolood aregulireben fososwarmoqmnelis 

sayrdenis simaRles ise, rom misi kidura mdgomareobisas RreCo demfersa 

da korpuss Soris iyos 0,5 mm. 

varskvlavas gamosacvlelad xsnian jaWvur gadacemas, Slian jaWvur 

quros, axdenen naxevarquros demontaJs, xsnian sakisris sayrdens, 

amontaJeben varskvlavas da iwyeben awyobas Sebrunebulad.
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manqana vpm-2a emsaxureba: ori mrgveli uSvebs nergebs momzadebul 

fosoebSi; ori-asworebs, tkepnis da afrqvevs (pudri) borcvebs, oრi

tvიrTavs da moaqvT mcenareebi.

moniSvnis win, nakveTi guldasmiT swordeba. cdiloben ar SeirCes 

rTuli mikroreliefis, 50 meti daxris mqone nakveTebi. rigebis 

mimarTulebas irCeven daxris ganivad. agregati moZraobs maqosebrad. 

mosabrunebeli zolebi unda iyos nakveTis zRvrebis gareT. mosabrunebeli 

zolebis sigane unda iyos traqtoris mobrunebis ori radiusis toli.

sur. 34. fososwarmomqmnelis amZravis sqema:

1-fososwarmomqmneli; 2-lilvis RerZi; R-mrud-

mxaras sigrZe (radiusi);   r--demferis sigrZe (radiusi); 

C-manZili demferis da mrudmxaras RerZebs Soris; 

S-manZili niadagis zedapiridan fososwarmomqmnelis 

RerZamde.

32. fososwarmoqmnelis parametrebi rgvis siRrmisa da bijidan 

damokidebulebaSi

dargvis 
biji, mm

dargvis 
siRrme, 

mm

berketebis zomebi, 
mm

manZili S niada-
gidan 

fososwarmoqmne-
lis

lilvis 
RerZamde, mm

amZravi 
kbilanis 
Z kbilTa 
ricxvi

R r c

1350
390
460
530
600

330

360

390

420

300

326

353

381

620

623

626

630

1122
1082
1042
1002

22

1500
390
460
530
600

330

360

390

420

280

310

328

360

640

640

653

660

1122
1082
1042
1002

20

1750
390
460
530
600

360

390

42o

450

310

333

359

384

639

646

651

656

1152
1112
1072
1032

17

2000
390
460
530
600

360

390

420

450

288

306

328

355

662

647

684

686

1152
1112
1072
1032

15
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   3. 4.     Spaleris dayeneba

3.4.1. agroteqnikuri moTxovnebi

mevenaxeobaSi miRebulia nargavebis gaSenebis Spaleruli sistema, 

romelic qmnis mcenaris ganviTarebis da msxmoiarobis, mavneblebTan da 

daavadebebisagan brZolis xelsayrel pirobebs, agreTve iZleva movlis 

samuSaoebis meqanizebulad Catarebis saSualebas. yvelaze gavrcelebulia 

vertikaluri erTsibrtyiani sammavTuliani Spaleri, mas ayeneben venaxis 

dargvis meore wels, gamorgvis Semdeg (daRupuli, meCxeri).

Spaleris dayenebis vadebi damokidebulia niadagur-klimatur 

pirobebze. saqarTveloSi am samuSaos Sesruleba SesaZlebelia zamTarSi, 

isini unda dasruldes venaxis axvevamde.

Spaleruli boZebis dayenebis yvelaze xelsayreli periodia 

gazafxuli, rodesac niadags gaaCnia umciresi simkvrive da dasaSvebi 

maRali tenianoba. am pirobebSi boZebis Cawnexvisas Zalva naklebia, 

gamoiricxeba maTi deformacia da mtvreva. Cawnexvis adgilebi paloebiT 

moiniSneba 8...10 m dacilebiT. dayenebuli boZebis gadaxra rigisaken ar unda 

aRematebodes ±7 sm.  Spaleris mosawyobad. iyeneben 2...3 mm diametris 

moTuTiebul  mavTuls, romelsac amagreben boZebze sam-oTx iarusad (vazis 

jiSisa da mcenaris formirebidan gamomdinare). boZebi aris orgvari: 

Sualeduri da Ruzis. isini SeiZleba iyos xis an rkinabetonis. xis boZebi 

saqarTveloSi ZiriTadaT akaciisgan mzaddeba. Sualeduri boZebi 8...10 sm 

diametrisaa, an kvadratuli, Ruzis 12...14 sm. Cawnexamde xis boZebi unda 

damuSavdes antiseptikuri saSualebebiT, xolo qveda nawili fisiT. maTi 

eqspluataciis vada 12...15 welia.

vinaidan xis boZebis damzadeba da maTi gamoyeneba iwvevs didi

raodenobiT merqnis danaxarjs (daaxlovebiT 30...35 m3 – 1 ha-ze), amitom 

venaxebSi masiurad aris gamoyenebuli rkinabetonis boZebi. maTi 

eqspluataciis vada damokidebulia konstruqciul da sawarmoo faqtorebze  

(armirebis wesi, sigrZe, ganikveTis forma).

boZebis xangrZlivobaze da saimedoobaze moqmedebs saeqspluatacio 

faqtorebi: datvirTva-gadmotvirTvis da satransporto operaciebis, maTi 

nakveTamde mitanis, dawyobisa da boZebis dayenebis dro. gansakuTrebuli 

mniSvneloba aqvs manqana-iaraRebiT rigebSi boZebis dauzianebladCawnexvas.

boZebs ar unda gaaCndeT grZivi da ganivi bzarebi, fuWvilebi da 3 mm 

meti siRrmis anatexebi, gaSiSvlebuli armatura, 1 metr sigrZeze ara-

umetes 5 mm wiboebis gamrudeba.

mavTulis xveulebs koroziidan dacvis mizniT unda qondes damcavi 

safari. mavTuli unda iyos daxveuli Tanabrad, maryuWisebri warmonaqmebis 

gareSe. Spaleruli boZebis kargi mdgomareoba, mavTulis daxvevis maRali 

xarisxi mniSvnelovania boZebis Cawnexvisa da mavTulis amoxvevis  

manqanebis saimedo muSaobisaTvis.      
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3.4.2. Spaleris dasayenebeli manqanebi

Spaleris masalis (boZebi, mavTuli, Ruzebi da sxva) datvirTva-

gadmotvirTvisaTvis gamoiyeneba satvirTela pvsv-0,5a. am tvirTebis 

gadasatanaT-TviTmavali Sasi t-16 m an  1 pts-2 tipis satraqtoro 

mosabmelebi.

Spaleris boZebis dayeneba xorcieldeba boZebis Camwnexi manqanebiT 

zsv-2, svg-1v, sp-2 (cx.33) da ormosaTxrelebiT krk-60, kiau-60. 

Spaleruli mavTulis amoxveva xorcieldeba unp-6 agregatiT, xolo 

daWimva lrd-85 an lrd-85a (cx.34) jalabarebiT.

zsv-2 boZebis Camwnexi gankuTvnilia or rigSi erTdroulad ori 

Spaleruli boZebis CasawnexaT, romelTa kveTa ar aRemateba 110X110 mm da 

rigTaSorisebis sigane 2...3 metria.

boZebis Camwnexi Sedgeba ori naxevar CarCosagan, romlebic 

montaJdeba sacvlel (trqatoris markidan gamomdinare) kronSteinebze, ori 

mxreulasagan, dgarebisagan, Spaleris remontis dros niadagidan 

dazianebuli boZebis amosaRebi CamWidebisagan da ori hidrocilindrisagan.

svg-1v boZebis Camwnexi gamoiyeneba axalgazrda venaxebSi boZebis 

Casawnexad, romlebic ganlagebulia vake adgilebze, xolo ferdobmavali 

traqtoriT 200 ferdobze.

sur. 35. boZebis Camwnexi svg-1v
1 da 2-zeda da qveda urikebi;  3-diski; 4-sadebi; 5-daxris meqanizmis   

      xraxni; 6-mimmarTveli; 7-ganmbjeni; 8 da 13-hidrocilindrebi; 9-sakidis 

CarCo; 10-rwevadi CarCo; 11 da 12-damWeri mowyobilobebi

manqanis ZiriTadi nawilebia: sakidis CarCo 9 (sur. 35), iribana 7, 

moqanave CarCo 10, mimmarTvelebi 6, zeda 1 da qveda 2 dgimTamwe, damWeri 

mowyobilobebi 11 da 12, traqtorisa da dgimTamwis hidrocilindrebi 8 da 

13, diski 3, safeni 4, daxris meqanizmis xraxni 5.
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mimmarTvelebze magrdeba niadagidan boZis amosaRebi jaWvi. sp-2 

boZebis Camwnexi axdens Spalerul boZebis Cawnexvas venaxebSi da kenkrovan 

nargavebSi. misi gamoyeneba SeiZleba intensiur baRebSi, agreTve kulturul 

saZovrebze Robis mowyobisas.

Spaleruli boZebis Cawnexva SesaZlebelia niadagis 196 kpasamde 

simkvrivisas, an dgeba burRiT Seqmnil ormoSi 196 kpa meti simkvrivisas. 

boZebis Camwnexi gamoiyeneba vakeze da 50-mde  ganiv da 100-mde grZiv 

ferdobebze samuSaoT.

manqanis ZiriTadi kvanZebia: CarCo 1 (sur.36), Cawnexvis ori meqanizmi 2, 

ormos mTxreli 3, tvirTCamWidi  mowyobiloba 4 da hidrocilindri 5.

ormos mTxreli gankuTvnilia sayrdenebisaTvis naxvretebis 

gasaburRaT. is Sedgeba kronSteinisgan 7 (sur. 37), CarCosagan 6, 

dgimTamwesgan 2, mimmarTvelebisgan 4, dgimTamwis gadaadgilebis 

polispastis meqanizmisagan 1, hidromarTvisagan 3 da burRisagan 5. 

kronSteini emsaxureba ormos mTxrelis Cawnexvis meqanizmTan damagrebas.

CarCo warmoadgens SenaduR konstruqcias, romelic trialdeba 

kronSteinis mimarT hidrocilindris meSveobiT satransporto 

mdgomareobidan samuSaoSi  gadayvanisas da piriqiT. dgimTamweze 

damontaJebulia hidroZravi burRiT. burRis niadagSi CasaRrmaveblad da 

amosawevaT xdeba mimmarTvelebze dgimTamwes gadaadgileba. amas xels 

uwyobs polispastis meqanizmi da hidrocilindri.

,,makratelas” tipis mowyobilobiT xdeba mZime Spaleruli boZebis (40 

kg meti) CaWideba da aweva. CamWidi Sesrulebulia mrgvali kveTis foladis 

wnelebisagan. is moqmedebaSi modis samjeradi polispastis meqanizmiT. 

sivrceSi Camwnexi baliSis da isris mTxrelis orientaciisaTvis, 

agreTve burRis aZvrisaTvis gamoyenebulia hidrosistema, romelic muSaobs 

or variantSi-uSualod Cawnexvisas da ormoebis momzadebisas.

Cawnexvis meqanizmebis vertikaluri mdgomareoba ganisazRvreba 

SveulaTi. misi centri  unda gadiodes marjvena sayrdenis torsze.

sp-2 boZis Camwnexi axdens erTdroulaT or rigSi (rigTaSorisebi 2, 

2,5,3,3,5,4 m) Spaleruli boZebis Cawnexvas. sayrdenebis sworxazobrivi 

moqmedebis da didi sworkuTxa kveTis baliSiani paralelogramuli 

meqanizmi gamoricxavs agregatis boZebis Cawnexvis adgilas manevrirebas, 

xolo ormos mTxreli zrdis manqanis universalobas.

boZebis Camwnexis muSaobisas saydeni dgeba rigTaSorisebis saTanado 

siganeze, xolo Camwnexi mowyobiloba da ormos  mTxreli ganlagebuli 

unda iyos vertikalurad daxris kuTxis makoreqtirebeli hidrocilindriT.

es sruldeba vizualurad traqtoristis kabinidan.

boZebis Cawnexvis meqanizmi 2 (sur. 36) iweva zeda kidura 

mdgomareobaSi. muSebi ayeneben boZebs zeda torsebiT sayrdenis qveS, xolo 

qvedaTi-niSnulze. traqtoristi, hidrocilindris meSveobiT  ganiviani 

saWerelas gadaadgilebiT qveda mdgomareobaSi arWobs boZs da amis Semdeg 

abrunebs Camwnexis meqanizms zeda mdgomareobaSi.
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33. boZebis Camwnexebis teqnikuri maxasiaTeblebi

maCveneblebi
maCveneblebis mniSvnelobebi

sp - 2 zsv – 2 svg – 1v

agregatirdeba traqtorTan t-75 t-54v
dt-75m

dt-75m
dt-75k

samuSao siCqare, km/sT muSaobs poziciurad

erT saaTSi dayenebuli boZebis 
raodenoba, cali

200. . .380 280-mde 130-mde

momsaxure personali:
traqtoristi
muSa

1
1. . .2

1
1. . .2

1
1. . .2

rigTaSorisebis sigane, m 2;2,5;3;3,5;4 2,2,5;3 2 da meti

samuSao organoebis regulireba
siRrmeze, mm:
boZebis Cawnexvisas
ormoebis amoRebisas   

600. . .700
600. . .700

550. . .700
________

800-mde
______

Spaleruli boZebis sigrZe, m 2,4; 2,8 2,4; 2,8 2,4; 2,8

burRebis diametri, mm 120; 135 _______ ______

burRebis sigrZe, mm 900 _______ ______

gabarituli zomebi, mm
sigrZe 
sigane 
simaRle 

4275
3120. . .4400
3200. . .4000

4375
3260
3200

5100
1890

2250. . .2880
manqanis masa, kg 1074 420 245

ormos mTxreliT muSaobisas, boZebis dasadgamad winaswar 

momzadebul fosoSi, burRi hidrocilindriT gadayavT samuSao 

mdgomareobaSi, rTaven hidroZravs da ayeneben polispastis meqanizmis 

hidrocilindrs ,, mcurav” mdgomareobaSi. mbrunavi burRi Tavisi wonis 

zegavleniT Rrmavdeba. saWiro siRrmis miRwevisas burRs iReben niadagidan, 

gamorTaven amZravs da ormos mTxreli gadayavT satransporto 

mdgomareobaSi. muSebi ayeneben boZs amoTxril fosoSi. agregatis 

gadaadgileba Semdegi niSnulisaken da procesi meordeba.

Cawnexvis variantSi boZebis dayeneba SeiZleba erTdroulad or an 

erT rigSi, xolo ormos mTxrelis variantSi fosoebis momzadeba xdeba 

mxolod erT rigSi.

xelis jalambari lrd-85a gankuTvnilia Spaleruli mavTulis 

mosaWimaT venaxebSi boZebis dayenebisa da Spaleris remontisas. jalambari 

moqmedebaSi modis muSis ZalviT.

jalambari Sedgeba CarCosagan 4 (sur. 38), gvarlisagan 2, xrutuna 

meqanizmiani dolisagan 5, damWerisagan 1 da saxelurisagan 3.
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CarCos meSveobiT jalambars ayeneben Spalerul boZebze. doli Wimavs 

gvarls, romelic aris damakavSirebeli rgoli dolsa da CamWids Soris. 

CamWidi uSualod iWers mavTuls. CamWidSi gaTvaliswinebulia 

grZivkiloebiani tuCebi, romlebSidac daWimvisas ideba Spaleruli 

mavTuli. gvarlis TviTneburi gaSla aRikveceba xrutuna meqanizmiT. masSi 

Sedis xrutuna da dolze saxsrulad damagrebuli saketela.

mavTulis buxtis gaSlis Semdeg jalambaris saxelurs 

Semoatrialeben 2-3 bruniT saaTis isris sawinaaRmdegoT. am dros xdeba 

dolis, xrutunas da saxeluris ganmuxruWeba, rac iZleva dolis 

garsacmidan gvarlis CamWidiT amoqaCvis saSualebas. process imeoreben 

ramdenimejer, sanam gvarlis Tavisufali nawili ar Sedgens 500. . .700 mm. 

dolze darCenili unda iyos gvarlis aranakleb sami xviisa. Semdeg damWims 

marjvena xeliT modeben winaswar damagrebul mavTulis bolos, xolo 

marcxena xeliT jalambars ayeneben Ruzis boZze. ganTavisuflebuli 

marjvena xeliT muSa atrialebs jalambaris saxelurs saaTis isris 

mimarTulebiT. saxeluri exveva dolis RerZs da miaWers mas xrutuna 

borbals. Sedegad, xdeba dolis, borblis da saxeluris damuxruWeba 

xaxunis Zalebis xarjze.

sur. 36 sp-2 boZebis Camwnexis 

sqema:

1-CarCo; 2-Cawnexvis meqanizmi; 

      3-ormos mTxreli; 4-tvir

      TamWidi; 5-hidroamZravi

sur. 37 sp-2 boZis Camwnexis 

ormos mTxreli:

1-polispastis meqanizmi; 

2-dginTamwe; 3-hidroZravi; 

4-mimmarTveli; 5-burRi; 

6-CarCo; 7-kronSteini



98

doli, brunvisas Wimavs gvarls, romelic damWimebiT qaCavs Spalerul 

mavTuls. xrutuna saketeliT afiqsirebs dolis mdgomareobas da 

gamoricxavs mis ukubrunvas daWimuli mavTulis zemoqmedebiT. mavTulis 

daWimulobis Zalvas muSa vizualurad sazRvravs. mavTulis bolos 

amagreben Ruzis boZze. saxeluris SemobrunebiT saaTis isris 

sawinaRmdegod ganimuxruWeba doli, xrutuna borbali da saxeluri. 

marjvena xeliT muSa xsnis CamWids mavTulisgan, xolo marcxenaTi iWers 

jalambars, romelic moxsnilia Ruzis boZidan. amiT mTavrdeba mavTulis 

daWimvis erTi cikli.

sur. 38. lrd-85a xelis jalambari:

1-damWeri; 2-gvarli; 3-saxeluri;    

      4-CarCo; 5-doli; 6-xrutuna meqanizmi

3.4.3. Spaleris dayenebis teqnologia da samuSaoTa  

organizacia 

Spaleris boZebis dayenebis teqnologiuri procesi moicavs Semdeg 

operaciebs: paloebis damzadebas da mitanas nakveTebamde, boZebis dayenebis 

adgilis moniSvnas, boZebis, mavTulis mozidvas da CamotvirTvas, Ruzis da 

Sualeduri boZebis dayenebas, Ruzis boZebisaTvis ormoebis amoTxras, 

sayrdeni boZebis dayenebas, mavTulis gaSlas, maryuWebis momzadebas da 

boZebze maT damagrebas, mavTulis Camokidebas da daWimvas.

paloebs amzadeben winaswar, ikvreba 50 calian konebaT da inaxeba 

fardulSi. erTi-ori dRiT adre moniSnamde paloebiT itvirTeba ZiriTadad

TviTmavali Sasi t-16 m da gaitaneba nakveTSi. boZebis da mavTulis buxtebi 

gatanamde vizualurad gulmodgined mowmdeba. 
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boZebi da buxtebi itvirTeba satransporto saSualebebSi paketebad an 

konteinerebiT pvsv-0,5 satvirTelaTi. boZebis gadatana sasurvelia moxdes 

resorebiani satransporto saSualebiT, sagzao pirobebis mixedviT siCqaris 

SerCeviT. boZebis rigebi datvirTvisas gamoyofili unda iyos xis 

safenebiT, romlebic Zaris ganivad ideba. boZebis gadaadgilebis 

aRmofxvrisaTvis isini magrdeba ganbjenebiT.

boZebis paketebi da mavTulis buxtebi icleba satvirTela pvsv-0,5a.

boZebis da mavTulis Sesanaxad nakveTSi unda iyos momzadebuli 

wyalsadinariani datkepnili nakveTi. am nakveTze buxtebi inaxeba fardulis 

qveS xis Zelze, xolo boZebi ewyoba paketebad araumetes 1,8m simaRleze. 

Spaleris damyenebeli muSebis raodenoba damokidebulia samuSaoTa 

moculobaze. masSi unda Sediodes ori muSa-momniSvneli, ori muSa-

mtvirTavi nakveTebSi Ruzis da Sualeduri boZebis gasatanad, ori muSa 

boZebis dasayeneblad. am momuSaveebze unda iyos mimagrebuli TviTmavali 

Sasi t-16 m da satvirTela pvsv-0,5a.

pirvelad rigebis gverdebze awyoben Ruzian an ganmbjenian boZebs, 

gambjeniani Ruzis boZebis dasayeneblad momuSaveebs amagreben ormos 

mTxrels. Ruzis mowyobisas iyeneben did qvebs an liTonis drekad 

kavSirian garesaxraxnebs. liTonis garesaxraxnebi dgeba specialuri 

mowyobilobis gamoyenebiT ormos mTxrel kiau-100 m-ze. Ruzebi iWimeba 

xeliT.  

boZebis Camwnexis an xeliT Sualeduri boZebi unda dalagdes 

iseTnairad, rom boZebis kveTis didi zomiT iyos mimarTuli rigis gaswvriv. 

boZebis Camwnexi vsp-2 gamoiyeneba vake adgilebSi, svg-1v 50 meti qanobis 

ferdobebze, xolo sp-2 muSaobs, rogorc vake ise ferdobebze da mZime 

niadagur pirobebSi.

Ruzebisa da boZebis dayenebis Semdeg muSebi amagreben maryuWebze 

gaSlil mavTuls da Wimaven mas. momuSaveebs eZleva agregati unp-6, 

romelic aRWurvilia mavTulis gasaSleli mowyobilobiT, agreTve xelis 

jalambars lrd-85 a

4. msxmoiare venaxebis movla.

msxmoiare venaxebis movla iTvaliswinebs agroteqnikuri xerxebis sam 

jgufs: 

pirveli-agroteqnikuri xerxebia, romlebic mimarTulia venaxis 

mcenareebis niadagobrivi kvebis xelsayreli pirobebis Sesaqmnelad. masSi 

Sedis niadagis damuSaveba, sasuqebis Setana, rwyva, tendamcavi 

RonisZiebebis gatareba. 

meore jgufs miekuTvneba mcenareebis formireba da gasxvla, fesvebis 

waWra, axveva, gafurCqvna, cis gaxsna da sxva, romlebic zemoqmedebas axdens 

uSualod mcenareebze (zrda, ganviTareba). 

mesame jgufi moicavs agroteqnikur xerxebs, romlebic iTvaliswinebs 

venaxebis qimiur damuSavebas.
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4. 1 niadagis damuSaveba

4. 11 agroteqnikuri moTxovnebi

venaxebSi niadagis Semcvelobis sistema unda iyos mimarTuli 

organuli nivTierebebis maragebis mudmiv  Sevsebaze,  struqturuli da 

fizikuri Tvisebebis gaumjobesebaze, eroziisagan, sarevelebisagan, 

mavneblebisa da daavadebaTa gamomwvevebisagan dacvaze. amitom, venaxebSi 

iyeneben ara calkeul xerxebs, aramed isini sistemuria, rac aris 

aucilebeli piroba maRali da myari mosavlis misaRebad.

arsebobs niadagis movlis ramdenime sistema: damuSaveba herbicidebis 

gamoyenebiT; mulCireba; rigebSi gakordebuli zolebis Seqmna kulturuli 

balaxebis TesviT, niadagis Savi aneulis saxiT SenarCuneba; agreTve 

kombinirebuli xerxebi.

herbicidebi Trgunaven da spoben sarevela mcenareebs, stimulacias 

uweven mTeli rigi sasargeblo niadagis mikro organizmebis gamravlebas da 

aqtiurobas. amave dros, herbicidebis xangrZlivi gamoyeneba iwvevs 

zedapiruli fesvTa sistemis nawilobriv dazianebas da mdgradi 

sarevelebis ganviTarebas. garda aRniSnulisa, axalgazrda venaxebSi, 

romelTa asaki aris oTx welze naklebi, herbicidebis gamoyenebam, mcire 

dozebSic ki, SeiZleba gamoiwvios fitotoksikuroba, daTrgunva da 

axalgazrda nargavebis EdaRupva.

mulCireba (niadagis sxvadasxva Suqgamtarianobis afskiT, namjiT, 

dafarva) sarevelebTan brZolis efeqturi ERonisZiebaa. mulCireba icavs 

niadags datkepvnisa da gamtverianebisagan, efeqturia eroziuli 

procesebTan sabrZolvelad, aumjobesebs wylis balans. es agrowesi xels 

uwyobs venaxis mosavlianobis gazrdas. magram, mulCireba moiTxovs did 

danaxarjebs, amitom man gavrceleba ver hpova.

niadagis gakordeba balaxebis TesviT pirvel wlebSi auaresebs 

niadagis wylis, temperaturul da kvebis pirobebs. magram, Semdgom wlebSi, 

saTibi masis Seqmnisas, mcenareebis zrdisa da msxmoiarobis pirobebi 

umjobesdeba. gakordeba gamoricxavs sarevelebis ganviTarebas, kargad 

inarCunebs naleqebiT warmoqmnil tens da icavs niadags Camorecxvisgan (40-

70 sm gakordebuli zolebi praqtikulad mTlianad aCereben ferdobebTan 

wyalCamodinebas). ferdobis daxrilobisa da niadagis tipis 

gaTvaliswinebiT sakmarisia aseTi zolebis Seqmna 3-8 rigis Semdeg, xolo 

meti daxrilobisas ufro xSirad. Cveulebrivad gakordebas atareben 

venaxis dargvidan 5-6 wlis, anu msxmoiarobis Semdeg.

Savi aneulis saxiT niadagis damuSavebam miiRo yvelaze meti 

gavrceleba. aseTi wesis gamoyenebiT mTlianad gamoricxulia xeliT  

Sroma. sagazafxulo  samuSaoebi niadagSi tenis SesanarCuneblad iwyeba 

rigTaSorisebis dafarcxviT, agreTve mcenareebis fesvTa sistemisTvis 

Jangbadisa da wylis miwodebis gasaumjobeseblad tardeba Cizelireba. 

rigTaSorisebis dafarcxva unda Catardes niadagis SeSrobis Semdeg. am 

samuSaoebis agroteqnikuri vada damokidebulia zonis niadagur-klimatur 
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pirobebze, umetes raionebSi is iwyeba martis Sua ricxvebidan da 

grZeldeba aprilis pirvel ricxvebamde. 

venaxebis rigTaSorisebis gafxviereba unda ganxorcieldes Spaleris 

remontis, gasxvlis da axvevis Semdeg da damTavrdes kvirtebis gaSlamde, 

am dros umjobesdeba ara marto wyal haeris reJimi, aramed mcirdeba 

simkvrive, ispoba sarevelebi da swordeba rigTaSorisebi. gafxvierebis 

siRrme unda iyos 18...20 sm. sabolood niadagis zedapiri swordeba 

kultivaciiT.

zafxulSi venaxebSi periodulad atareben rigTaSorisebis 

kultivacias da mcenareTaSorisebis damuSavebis. es operacia 

SeTanawyobilia. kultivaciebis raodenoba da siRrme damokidebulia 

niadagis tenianobaze da dasarevlianobaze. yoveli wvimisa da sarevelebis 

ganviTarebisas xdeba rigTaSorisebis kultivacia 6...8, 8...10 sm, xolo Tu 

adgili aqvs fesviani sarevelebis zrdas-15 sm-mde. yoveli kultivaciis 

Semdeg unda Seicvalos damuSavebis siRrme, raTa adgili ar qondes Ziris 

gamkvrivebas. niadagis saSemodgomo damuSaveba iTvaliswinebs 

rigTaSorisebis xvnas, plantaJis ganaxlebas Rrma gafxvierebas da 

sasuqebis Setanas 55...60 sm siRrmeze. am RonisZiebebis mizania niadagis 

nayofierebis gazrda.

saSemodgomo xvnas iwyeben foTlebis cvenis Semdeg, organuli sasuqis 

SetaniT. mniSvnelovania damcavi zolis SenarCuneba gamkvrivebuli fenis 

acilebis mizniT. xvnis siRrme yovelwliurad icvleba.

rigTaSorisebis da fesvTa sistemis perioduli Rrma gafxviereba 

(plantaJis ganaxleba) saWiroa mkvrivi fenis dasaSlelad da mkvebavi 

fesvebis aeraciisa da tenis reJimis gasaumjobeseblad, sakvebi nivTierebis 

gazrdisaTvis. gadaWrili fesvebi gafxvierebul niadagSi ufro Zlierad 

viTardeba da mTlianad iyeneben sakveb nivTierebebs. am operacias 

asruleben 4 weliwadSi erTxel. mas atareben mosavlis aRebis Semdeg, an 

adre gazafxulze 55...60 sm siRrmeze sasuqebis SetanasTan erTad. 

guTani xvnis dros unda uzrunvelyofdes beltis gadabrunebas da 

niadagis gafxvierebas, Txemianoba ar unda aRematebodes 5 sm. mcenareulTa 

narCenebi unda iyos CakeTebuli 80%-iT, iaraRi unda muSaobdes gaWedvebis 

gareSe. daculi unda iyos xvnis siRrme da modebis gani, gadaxra 

Sesabamisad dasaSvebia ±5 sm da ±10 sm.

kultivaciis dros damuSavebis siRrme unda iyos 10±2 sm zRvrebSi, 

Rrma gafxvierebisas - 20±5 sm, plantaJis ganaxlebisas centraluri 

gamafxvierebeliT - 50±5 sm, gverdiTi gamafxviereblebiT - 25±5 sm. 

sarevelebi moWrili unda iyos 95%-iT, freziT -100%. gafxvierebis Semdeg 

niadagis koStebi 10 sm  meti diametriT unda Seadgendes diskebisaTvis ara 

umetes 10% da  kultivatorisaTvis 20%. samuSao organoebi normaluri 

tenianobisa da dasarevlianebisas ar unda iWedebodes.

venaxebSi sadac aris kordi balaxi unda gaiTibos 6...15 sm simaRleze, 

da daqucmacdes araumetes 15 sm nawilebaT. moTibuli balaxi Tanabrad 

unda ganawildes farTobze. 
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venaxebSi, sadac niadagis dasamuSaveblad gamoyenebulia prvm-11000, 

prvm-27.000 an msgavsi mowyobilobebi mcenenareebi mTlianad unda iyos 

formirebuli Spalerze, xolo Stambebi mibmuli paloebze. paloebis 

dayenebis siRrme 30 sm, mcenareebidan daSoreba 5 sm.

rigi ganTavisuflebuli unda iyos sarevelebisagan 75%. 

mowyobilobis samuSao organoebiT Stambebis miwiszeda da miwisqveda 

nawilebis dazianeba dauSvebelia.

    

4.1.2.   niadagis dasamuSavebli manqanebi da iaraRebi

axalgazrda da msxmoiare venaxebSi niadagis damuSavebis 

agroteqnikuri xerxebis kompleqss asruleben prvm-3, prvm-4 (cx.35), prvn-2,5a 

da msgavsi manqanebiT da mowyobilobebiT. am guTnebiT SeiZleba Catardes  

naRarag da nazurgad xvna, kultivacia, gafxviereba (Cizelireba).

35. guTan-gamafxviereblebis teqnikuri maxasiaTeblebi

maCveneblebi
maCveneblebis mniSvnelobebi

prvm-3 prvm-4

agregatirdeba traqtorebTan, 
wevis klasi

2...3 2...4

samuSao siCqare, km/sT 7-mde 5..5,4

mwarmoebluroba, ha/sT 0,7...1,7 2,43...2,87

momsaxure personali 1 1

samuSao modebis gani, m       2...3 3, 5...4

kombinirebuli samuSao 
organoebis raodenoba

5 7

modebis gani mm:
kultivatoris TaTis
gamfxviereblis TaTis 
guTnis korpusis

600
240
420

600
240
420

siRrmis regulirebis zRvari, sm       0...27 0..27

gabarituli zomebi, mm:
sigrZe
sigane
simaRle

1680
1600
1260

2280
4550
1260

masa, samuSao organoebis mTliani 
kompleqtiT 620 1370
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guTnebis mowyobilobebiT dakompleqtebisas SesaZlebelia Semdegi 

operaciebis Sesruleba: mcenareTa Soris niadagis damuSaveba (kultivacia 

da gafxviereba) - mowyobiloba prvm-11.000; prvn-72000m, niadagis damuSaveba 

zedapiruli fesvebis da fesviani sarevelebis mosaspobad-prvm-27.000, 

sarwyavi kvlebis moWra-mowyobiloba prvm-19.000; mineraluri sasuqebiT 

gamokveba – prvm - 14000 da prvm - 14. 000-01; Rrma sammwkriviani gafxviereba  

(plantaJis ganaxleba) fesvTa sistemis gadaWriT – mowyobiloba prvm –

53.000 (cx. 39); nergebis amoReba sanergidan – mowyobiloba prvm -15.000.

kultivaciis Catareba SesaZlebelia agreTve fpS-200 frezis (cx. 40) 

da bdv-2,4 diskoiani farcxis (cx. 41) gamoyenebiT 

37. mowyobiloba prvm – 11.000 teqnikuri maxasiaTeblebi

           maCveneblebi maCveneblebis mniSvnelobebi

agregatirdeba traqtorebTan, wevis 
klasi

3. . .4

samuSao siCqare, km/sT 7-mde

mwarmoebluroba ha/sT 1,19. . .1,31

momsaxure personali 1

damuSavebuli rigebis raodenoba 2 naxevari rigi

damuSavebis siRrme, sm:
kultivaciisas
gafxvierebisas

2. . .12
20-mde

gabarituli zomebi, mm:
sigrZe 
sigane
simaRle

2560
2200
1240

masa, kg 400

38. mowyobiloba prvn-27.000 teqnikuri maxasiaTeblebi

         maCveneblebi maCveneblebis mniSvnelobebi
agregatirdeba traqtorTan, wevis klasi 3 . . .4
samuSao siCqare, km/sT 3,6-mde
mwarmoebluroba, ha/sT 1,44
momsaxure personali 1
modebis gani 3 . . 4
damuSavebis siRrme, rigSi, sm 25-mde
gabarituli zomebi, mm:
sigrZe
sigane
simaRle

2980
3650. . .4200
1400

masa, kg 1400
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39. mowyobiloba prvm-53.000 teqnikuri maxasiaTeblebi

maCveneblebi maCveneblebis 
mniSvnelobebi

agregatirdeba traqtorebTan, wevis klasi 3...4

samuSao siCqare, km/sT 7-mde

mwarmoebluroba, ha/sT 1,36. . .1,91

momsaxure personali 1

modebis gani, sm:
gamafxviereblis centraluri satexis 8

gverdiT gamafxviereblebis TaTebis 24

gafxvierebis siRrme, sm:
centraluri gamafxviereblebis 45. . .55

gverdiTi gamafxviereblebis 20. . .30

gabarituli zomebi t-54v traqtorTan, mm:
sigrZe
sigane
simaRle

5200. . .5500
1300. . .2300

traqtoris mixedviT

masa, kg 124

40. fpS-200 frezis teqnikuri maxasiaTeblebi

            maCveneblebi maCveneblebis mniSvnelobebi

agregatirdeba traqtorebTan, wevis klasi 1,4. . .2

samuSao siCqare, km/sT 6-mde

momsaxure personali 1

konstruqciuli modebis gani, m 1,45; 1,85; 2,15

samuSao organoebis regulireba siRrmeze, 
sm 5. . .12
frezis maqsimaluri Sverili traqtoris 
grZivi RerZis mimarT, m 1570 (marjvniv)

1350 (marcxniv)
gabarituli zomebi, mm:
sigrZe
sigane
simaRle

1580
2660
1110

masa, samuSao organoTa mTliani 
kompleqtiT, kg 660
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41. diskoebiani farcxis bdv-2,4 teqnikuri maxasiaTeblebi

maCveneblebi maCveneblebis mniSvnelobebi

agregatirdeba traqtorebTan, wevis 
klasi 0,6. . .2

samuSao siCqare, km/sT 5...7

mwarmoebluroba, ha/sT 1,5

momsaxure personali 1

konstruqciuli modebis gani, m 1,7. . .2,6

diskoebis diametri, mm 450

damuSavebis siRrme, sm 5...10

diskoebis Setevis kuTxis regulirebis 
zRvrebi, grd:
wina batareis
ukana batareis

10. . .30
10. . 30

gabarituli zomebi samuSao 
mdgomareobaSi, mm:
sigrZe
sigane
simaRle

1725
1700. . .2600

1125

masa, kg 340

guTan-gamafxvierebeli prvm-3 2-dan 3m vakeze da 50 ferdobebze 

gaSenebul venaxebSi rigTaSorisebSi kultivaciisa da xvnis operaciebis 

Catarebas uzrunvelyofs.

guTnis ZiriTadi kvanZebia: CarCo 7 (sur. 39) sayrdeni Tvlebi 5, 

universaluri samuSao organo (brtyladmWreli TaTi) 10,paralelogramuli 

meqanizmi 1.

CarCo moicavs wina Zels 13 xistad damagrebuli vertikaluri dgariT 

da avtogadasabmelis saketiT 9, ganiv Zelebs 13 da saregulirebel xraxnian 

damWimebs 2. wina Zelis vertikalur saxsrebSi 8 guTnis modebis Secvlis 

dros brunavs ganivi Zelebi. Zelebis mdgomareoba da modebis gani 

fiqsirdeba xraxnuli damWimebiT.

sayrdeni Tvlebi xraxnuli meqanizmis 6, dgarebis da kronSteinebis 14 

meSveobiT iZleva damuSavebis siRrmis regulirebis saSualebas. Tvlebi 

aRWurvilia sawmendebiT 4.

paralelogramuli meqanizmi, romelic Sedgeba sigrZeze 

regulirebadi wevebisagan, gankuTvnilia modebis ganis Secvlisas samuSao 

organoebis guTnis moZraobis mimarTulebiT mdgomareobis SesanarCuneblad. 
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ganivi Zelebis gaxsnis simetriulobis kontrols axorcieleben sazomi 

saxazaviT. 

sur. 39 universaluri guTan-gamafxviereblis prvm-3 sqema:

a-zedxedi; b-gverxedi;

1-paralelogramuli meqanizmi; 2-xraxnuli damWimi; 3-ganivi Zeli;

4-sawmendi; 5-sayrdeni Tvali; 6-xraxnuli meqanizmi; 7-CarCo;

8-saxsari; 9-avtogadasabmelis saketi; 10-brtyladmWreli TaTi;

11 da 13- dgarebi; 14-krontSteini.
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sur. 40 universaluri guTan 

gamafxviereblis prvm-3-is samuSao 

organos awyobis variantebi:

a-simetriuli brtyladmWre-

li dana (kultivacia); b-gamafxvie-

rebeli TaTi; g-asimetriuli TaTi; 

d-saxnavi korpusi marjvniv gadab-

runebiT; e-listeruli korpusi.

universaluri samuSao organo warmoadgens moRunul mrgval dgars,

romelzedac miduRebulia buniki. bunikze magrdeba cvladi detalebi.

ganlagebis sqemidan da damuSavebis  siRrmidan damokidebulebaSi 

samuSao organoebi iwyoba xuT variantSi (sur. 40); simetriuli 

brtyladmWreli TaTi kultivaciisaTvis (modebis gani 600 mm); asimetriuli 

brtyladmWreli TaTi kultivaciisTvis (420 mm); gamafxvierebeli TaTi (240 

mm); marjvniv da marcxniv sabruni korpusi (420 mm); listeruli korpusi (420 

mm). 

guTani prvm-3 ekideba avtogadasabmeliT. wina ZelTan gamavali 

Zelebis SeerTebebSi gaTvaliswinebulia elementebi, romlebic axdenen 

TiTebis gantvirTvas agregatis muSaobisas warmoqmnili Zalvebisagan.

xraxnuli damWimis dagrZelebiT ixsneba ganivi Zelebi da piriqiT. 

amiTi Zelze damagrebuli samuSao organoebi, romlebic erTmaneTTan da 

wina ZelTan dakavSirebulia paralelogramuli meqanizmiT inarCuneben 

Tavis mdgomareobas manqanis moZraobisas. 

horizontalur sibrtyeSi saxnavi korpusis dayenebis kuTxis Secvla 

SesaZlebelia xraxnuli damWimebis sigrZis cvalebadobiT. kuTxis 

Semcirebisas umjobesdeba beltis gadabruneba, xolo gazrdisas beltis 

gafxviereba.

guTan-gamafxviereblis prvm-3-is prvm-11.000 mowyobiloba gamoiyeneba 

Spalerze dayenebuli venaxis erTdroulad mcenareTa Soris da 

SigTaSorisebSi niadagis dasamuSaveblad (kultivacia, gafxviereba), 

rogorc vake, aseve 50-mde ferdobian adgilebSi.
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mowyobilobebis ZiriTadi nawilebia ori sabruni brtyladmWreli 

TaTi 3 (sur. 41), gadmomyreli 4, cecebi 5, TaTebis marTvis 

hidroavtomaturi sistema orseqciani hidrogamanawileblebiT 7 da 

hidrocilindrebi 2, garSemodeni da teleskopuri wevebi 1. 

TaTi Sedgeba moRunuli dgarisagan 4 (sur. 42), romlis qveda nawilze 

miduRebulia Camosxmuli buniki. bunikze damagrebulia mokle 3 da grZeli 

1 danebi da satexi 2. mowyobilobis da guTan-gamafxvierebelis prvm-3-is 

mokle dana da satexi urTierTcvladia. agreTve urTirTcvladia marcxena 

da marjvena grZeli danebi.

dgaris zeda nawili Cayenebulia korpusis 5 milisaSi, romlis 

meSveobiTac TaTi magrdeba guTnis ganiv Zelze SesaZlebelia ori 

naxvretebis meSveobiT simaRleze TaTis dgaris, gadaadgileba romelic 

damagrebulia milisaSi TiTiT 6.

TaTis zeda saxuravze miduRebuli Tamasis boloSi ganlagebulia 

TiTi 7, romlis qveda nawilze dgeba weva, riTac uzrunvelyofilia 

moZraobisas ganivi Zelebis gaxsnisas TaTis mudmivi mdgomareoba. grZeli 

danis boloze saxsrulad damagrebulia gadmomyreli 8, romelic axdens 

rigidan rigTaSorisSi  miwis gadaadgilebas. 

sur.41 prvm-11.000 mowyobilobebis sqema:

1-teleskopuri weva; 2-hidrocilindri; 3-sabruni TaTi; 4-gadmomyreli; 

5-ceci; 6-garsSemosadeni; 7-mkveTara hidrogamanawilebeli
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TaTis korpusis zeda saxuravze, mimagrebuli ceci brunavs or 

sibrtyeSi: vertikalurad kopirebas uketebs reliefs da horizontalurad, 

axorcielebs Stambis, boZebis, sxva winaaRmdegobebis Semovlas. niadagTan

ceci miWerilia zambariT. cecis konstruqcia iTvaliswinebs rogorc 

niadagis zedapiridan, aseve TaTidan dacilebis manZilis (damcavi zoli)

misi svlis regulirebas. cecidan signali teleskopuri damWimisa da 

weviani sabruni kuTxovanaTi gadaecema gamanawilebels. cecis boloze 

Zalvas aregulireben hidrosistemis kronSeteinze mimagrebuli zambariT.

hidrosistema Sedgeba seqciuri mkveTara gamanawilebelisagan, 

romelic guTnis CarCos wina Zelze damagrebul kronSteinze dgas, Zaluri 

hidrocilindrisagan, saxelurebisagan, milgayvanilobisagan, gamwyveti 

quroebisagan, samkapebisagan, Stucerebisagan da sabruni kuTxovanisagan. 

mkveTara gamanawileblSi Sedis Camket sarqveliani ori samuSao seqcia, 

damcveli-gadamSvebi seqcia da saxuravi. 

garsSemomdeni icavs mcenaris dazianebisagan, Sedgeba furclovani 

Semokerili milisebri karkasisagan.

teleskopuri weva, romelic asrulebs cecidan Zalvis gadacemas 

gamanawilebelze, milisebri konstruqciisaa.

guTan-gamafxvierebeli mowyobilobasTan erTad iwyoba rigTa-

Sorisebis siganis mixedviT. am dros A manZili (sur.43) sabruni TaTebis 2 

dgarebis RerZebs Soris unda iyos dasamuSavebeli rigTaSorisebis siganeze 

850 mm naklebi, xolo TaTis dgaris fiqsireba xdeba erTerT naxvretSi: 

zeda-kultivaciis dros, qveda-gafxvierebisas. garda amisa, kultivaciis 

dros ixsneba gadmomyrelze patara frTa. Zalovani hidrocilindrebis 13 

TiTi eyreba TaTis muStas 4 Sesabamis naxvretSi, romelic damokidebulia 

gamoyenebul traqtorze.

sur.42 prvm-11. 000 mowyobilo-

bis sabruni TaTi;

1 daD3-grZeli da mokle 

danebi; 2-satexi; 4-dgari; 5-korpusi; 

6-milisas TiTi; 7-hidrocilindris 

korpusisa da wevis TiTi; 8-gadmo-

myreli

awyobisas, saWiroa yuradRebis miqceva, raTa TaTebis saxuravebis 

Tamasebi 5, romelzedac dayenebulia Zalovani hidrocilindrebi iyos 
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CarCos wina ganivi Zelis paralelurebi da ganlagebuli erT wrfeze, 

xolo hidrosistemis kronSteinis konsoluri bolo imyofebodes guTnis 

grZiv RerZze.

sur.43. prvm-11. 000 guTan-

gamafxviereblebTan prvm-3 awyobis 

sqema:

1-dgaris RerZi; 2-sabruni TaTi;  

3-hidrocilindri; 4-muSta; 5-TaTis 

saxuravis Tamasa

mowyobilobiT muSaobis dawyebamde aregulireben damcav zols, 

niadagis zedapiridan cecis dacilebis simaRles, cecis Zalvas, damuSavebis 

siRrmes da modebis gans. rigTaSorisebSi Sesvlamde aucileblad unda 

Semowmdes hidrosistemis muSaunarianoba. pirveli gavlisas xdeba yvela 

rgolebis koreqtireba. mowyobilobebis CaRrmaveba xdeba rigTaSorisebSi 

Sesvlisas, xolo pirvel Spaleruli boZis win sabruni TaTebis 

hidrosistemas miewodeba wneva. samuSao organoebi hidrocilindrebiT 

gaixsneba dayenebul siganeze da iwyeba niadagis damuSaveba 

mcenareTaSorisSi da damcav zolSi. agregatis moZraobisas cecebi 

zambarebis zemoqmedebiT imyofeba rigebSi da Tavis zeda SemzRudavi 

TamasebiT miWerilia sabjenebTan. gamanawilebelis mkveTra ikavebs 

neitralur mdgomareobas da hidrocilindrebi iWeren TaTs rigSi, anu 

mcenareTaSorisSi da damcav zolSi.

winaaRmdegobasTan Sexvedrisas (mcenaris Stambi, boZi da a.S) ceci 

Semobrundeba vertikaluri saxsaris mimarT da berketebis sistemisa da 

wevebis saSualebiT gadayavs mkveTara mdgomareobaSi, roca zeTi wneviT 

zemoqmedebs hidrocilindrze da TaTi gamova rigidan. mas Semdeg, roca 

ceci gaivlis winaaRmdegobas, mkveTara gadaixreba sawinaarmdego mxares, 

zeTi miewodeba hidrocilindris meore Rrus da TaTi Sedis rigSi. roca 

ceci amTavrebs moZraobas ama Tu im mimarTulebiT, berketis sistemas da 

zambarebs gadayavT mkveTara neitralur mdgomareobaSi da TaTis 

Semobruneba Cerdeba. amrigaT, cecis mobrunebis kuTxe udris TaTis  

Semobrunebis kuTxes, rasac uzrunvelyofs avtomatikis sistema.
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rigTaSorisidan gamosvlisas hidrogamanawilebelis saxeluri 

gadayavT mdgomareobaSi, roca sabruni TaTebi da cecebi gamodian rigidan, 

mowyobiloba amoRrmavdeba da iweva satransporto mdgomareobaSi.

gadmomyreli, romelic damagrebulia saxsrulad TaTis boloze, 

axdens miwis gadaadgilebas rigTaSorisebisaken. es xels uwyobs 

sarevelebis aqtiur gamotanas, niadagis karg gafxvierebas 20 sm siRrmemde, 

adablebs niadagis dones rigSi.

sur. 44. prvm-53000 mowyobilobis sqema:

a-gverdxedi; b-zedxedi; 1-sakidi; 2-centraluri Rrmad 

gamafxvierebeli; 3-gverdiT daxrili dana; 4-sadgami; 

5-sayrdeni Tvali; 6-CarCo
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mowyobiloba prvm-53000, prvm-14.000 - 01 mowyobilobasTan kompleqtSi

gamoiyeneba sasuqebis Rrmad Sesatanad, xolo prvm-19.000 sanergeSi nergebis 

dargvisas xvrelebis, sarwyavi da sargavi kvlebis mosaWrelad.

mowyobiloba Sedgeba centraluri Rrmad gamafxvierelebisgan 2 

(sur.44) da ori gverdiTi daxrili danebisagan 3, romlebic montaJdeba 

sabazom manqanis Rrmad gamafxvierebel TaTebze, CarCosagan 6, sayrdeni 

Tvlebisagan 5, sakidisagan 1 da sadgarisagan 4. centraluri Rrmad 

gamafxvierebeli SenaduRi konstruqciisaa, cvladi satexiT da daxrili 

daniT.

niadagis frezis fpS-200 ZiriTadi nawilebia: rotori 1 (sur.45), 

konusuri 3 da cilindruli 4 reduqtorebi, damcavi quro 10, ori isrisebri 

TaTi 6, gamafxvierebeli TaTi 8, kardanuli gadacema, sayrdeni Tvlebi 7, 

sakidi 9 da moZravi SemoRobva 5. CarCo, rotori da SemoRobva iZleva 

frezis sxvadasxva modebis ganze gadawyobis saSualebas.

CarCoSi CaduRebulia WanWikebi, romlebTanac mimagrebulia 

paralelogramuli meqanizmis damWerebi 11, akavSireben CarCos sakidTan da 

traqtoris grZivi RerZis mimarT frezis gverdiTi gatanis saSualebas

iZlevian. manqanis dafiqsirebas gverdiTi gatanisas uzrunvelyofs 

hidrocilindri an Stanga 2, romelic Sedgeba ori naxvretebiani 

erTmaneTSi Semavali milisagan.

rotori warmoadgens Sedgenil milisebr lilvs, romelic brunavs or 

sakisarSi. lilvze miduRebulia rva miltuCi, romlebzedac mimagrebulia

eqvs-eqvsi Г mrgvali danebi. brunva gadaecema rotors ZalamrTmevi 

lilvidan kardanuli gadacemiT diskosebri damcavi quroTi, konusuri da 

cilindruli reduqtorebiT. konusuri reduqtoris cvladi cilindruli 

kbilanebi iZleva reduqtoris brunvis ori sixSiris miRebis saSualebas, 

rac agregatis sworxazobrivi moZraobis siCqaresTan SeTanawyobili unda 

iyos.

isrisebri TaTebi gaTvaliswinebulia damcav zolSi mcenareuli 

fesvebis mosaWrelaT, xolo gamafxvierebeli-cilindruli reduqtoris 

zonis qveviT niadagis damuSavebisaTvis.

gverdiTi seqciebis da isrisebri TaTebis gadayenebiT da damontaJebis 

sqemis SecvliT icvleba frezis samuSao modebis gani 145-dan 220 sm-mde.

farcxi bdv-2,4 gaTvaliswinebulia venaxebis rigTaSorisebSi niadagis 

gasafxviereblad da sarevelebis mosaspobaT. is warmoadgens diskebian 

niadagdamamuSavebel iaraRs samuSaoTa organoebis erTkvala ganlagebiT. 

farcxis ZiriTadi nawilebia: CarCo1 (sur. 44), diskoebiani seqciebi 4 da 10; 

berketebi 2 da 7; dgarebi 3,6,8 da 12; damWimi 9; fiqsatori 11 da sakidiani 

Zeli 13.

niadagis damuSavebis siRrmes aregulireben diskuri batareebis 

Setevis kuTxisa da yuTis 5 datvirTvis cvalebadobiT.
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sur. 45 vpS-200 frezis sqema:

a-principialuri; b-teqnologiu-

ri; 1-rotori; 2-Stanga; 3 da 4-konusuri 

da cilindruli reduqtorebi; 5-

moZravi SemoRobva; 6 da 8-isrisebri da 

gamafxvierebeli TaTebi; 7-sayrdeni 

Tvali; 9-sakidi; 10-damcavi quro; 11-

damWeri.

4.1.3. niadagis damuSavebis teqnologia da samuSaoTa 

organizacia

niadagis damuSavebis win xdeba Spaleris, mcenareebis daTvaliereba 

da momzadeba. icvleba gatexili, swordeba daxrili boZebi, iWimeba 

mavTuli da ikideba boZebze, ucxo sagnebi da mavTulis narCenebi gaaqvT 

venaxidan, dgeba nargaobaTa movla-moyvanis teqnologiuri ruqa da 

aucilebelia misi ganuxreli dacva. 

niadagis damuSaveba, rogorc wesi, moicavs yovelwliur saSemodgomo 

xvnas, plantaJis periodul ganaxlebas, saadreo sagazafxulo dafarcxvas, 

zafxulis periodSi oTx-eqvs gafxvierebas (kultivacias).

niadgis saSemodgomo Rrma xvna tardeba mosavlis aRebisTanave 

organul-mineraluri sasuqebis SetanasTan erTad. sarwyavi nakveTebis xvnas 

amTavreben tendamgrov rwyvamde.

periodulaT (aranakleb 2-jer cvlaSi) amowmeben saxnavi agregatis 

muSaobis xarisxs: damuSavebis siRrmes, Txemianobas, sarevela mcenareebis 

CakeTebas, samuSao organoebis svlis simyares da sxva. StambebTan 

damuSavebis siRrmis gazomvisas, avlenen aris Tu ara dazianebuli Stambebi 

da amonayarebi. mcenareebis mdgomareobas afaseben daTvalierebisas, 

ZirebTan xdeba amobarva damuSavebis siRrmemde.

gansakuTrebuli yuradReba unda mieqces xvnis Catarebas ferdobze. 

praqtika cxadyofs, rom ferdobis ganivad moxvna mkveTrad amcirebs 

zedapirul Camodinebas da niadagis Camorecxvas. ferdobis gaswvriv, xvnis 

nacvlad, agreTve gvalvian zonebSi, warmatebiT gamoiyeneba rigTaSorisebis 

Rrma gafxviereba. Tu gaTvaliswinebulia plantaJis ganaxleba, maSin 

niadagis gafxviereba da xvnis Catareba saWiro ar aris. Tu rigTaSorisebis 

gafxvierebas Cizeluri TaTebiT axdenen 30. . . 35 sm siRrmeze, maSin 
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niadagis Camorecxva faqtiurad ar SeiniSneba, xolo tenis Semcveloba 

izrdeba misi qveda horizontebSi ufro kargi SeRweviT.

agregatebis moZraobis xerxebia (sur.47) xvnis da mTliani 

gafxvierebisas-maryuWiani maqosebri; xolo im nakveTebSi, sadac saWiroa 

plantaJis ganaxleba mizanSewonilia umaryuWo maqosebri xerxis gamoyeneba.

samuSaoTa svlebis koeficienti da agregatebis mwarmoeblurobis 

gazrdis mizniT saWiroa saqcevis sigrZis gazrda. mcenareebisa da Spaleris 

dacvis mizniT saWiroa agregatebis mobruneba ar ganxorcieldes 

kvartalSoris gzebze, ukeTesia mosabrunebel zolebaT gamoyenebuli iqnas 

gafarToebuli kvartalTSoriso gzebi.

mobrunebisas da kvartalTSoriso gadasvlisas manqana gadayvanili  

unda iqnas satransporto mdgomareobaSi. agregatis moZraobis siCqares 

gansazRvravs traqtoristi, magram is ar unda aRematebodes mZime 

niadagebze-5 km/sT, msubuqze-7 km/sT.

sur.46 venaxis diskuri 

farcxis vdv-2,4-is sqema:

1-CarCo; 2-7-berketebi; 3 da 12-dga-

rebi; 4 da 10-diskuri seqciebi;    

5-yuTi; 6 –dgari TiTiT; 8-dgari 

TamasiT; 9-damWimi; 11fiqsatori;

13-Zeli

sur.47. agregatis moZraobis       

xerxebi:

a-maryuWisebri maqosebri;

b-umaryuWo maqosebri
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plantaJis ganaxlebas atareben mowyobiloba prvm-53 000 gamoyenebiT. 

samuSaos dawyebis win, xvnis siRrmis dasadgenaT atareben sakontrolo 

gavlas. centraluri Rrmad gamafxviereblis siRrme damokidebulia 

sayrdeni Tvlebis ganlagebis simaRleze, gverdiTi gamafxviereblebis 

siRrmes ayeneben gamafxviereblebis simaRleze gadaadgilebiT imave 

Tvlebis sayrdeni sibrtyis mimarT. modebis ganze damuSavebis siRrmis 

darRvevam  SeiZleba gamoiwvios agregatis mdgradobis darRveva da misi 

gverdmoqneva, mcenareebisa  da Spaleris dazianeba. muSaobis procesSi 

traqtoristma unda daicvas sacavi zoli, raTa ar iqnas dazianebuli 

mcenare da misi fesvTa sistema.

sagazafxulo dafarcxva tardeba venaxis anasxlavis gatanis Semdeg 

an masTan erTdroulad.

Tu gasxvla da anasxlavis gatana Catarebulia droulaT 

sagazafxulo dafarcxvas atareben kbila farcxebiT zbp-0,6a, bzss-1,0 da 

sxva.

farcxvisas agregati muSaobs gadidebul siCqareebze, amitom Cabmas 

axorcieleben traqtoris wevis xazis simetriulaT. Tu muSavdeba mokle 

saqceviani venaxebis rigTaSorisebi, saWiroa iseTi traqtorebis SerCeva, 

romlebic uzrunvelyofen sakmaris weviT Zalvas da gamoirCevian 

mobrunebis mcire radiusiT (t-25a tipis).

mcenareTa Soris da rigTaSorisebis mravaljeradi kultivacia 

tardeba zafxulSi; gvalvian periodSi 4-jer, tenianSi ki 5...7-jer.

niadagis zafxulSi damuSavebisas sakmarisi ar aris mxolod 

kultivaciis Catareba. gamocdileba cxadyofs, rom mizanSewonilia 

kultivaciis Secvla frezirebiT an niadagis dadiskviT. am dros 

kultivatorebi, diskuri farcxebi da frezebi kompleqsSi avseben da 

afarToveben TiToeuli iaraRis gamoyenebis SesaZleblobas. ase, frezuli 

da diskoebiani samuSao organoebi uzrunvelyofen sarevela mcenareebis 

mospobis maRal xarisxs, magram frezebis da diskoiani farcxebis 

mravaljeradi gamoyeneba iwvevs niadagis damtverianebas da tenis 

aorTqlebis gazrdas. 

sabruni TaTebiT mcenareTa Soris niadagis damuSaveba dasaSvebia 

mxolod im SemTxvevaSi Tu Zlieria venaxis Stambebi an masTan dayenebulia 

paloebi, romlebzedac  cecis Sexebisas amoqmeddeba kvalis mimdevari 

sistema. paloebi unda iyos aranakleb 3, 5 sm diametris, miwiszeda nawili 

ara nakleb 20 sm. paloebi uSualod Stambis ZirTan unda dayendes.

agregatis moZraobis siCqare irCeva 4...6 km/sT farglebSi. agregatis 

moZraobis siCqaris gazrdam SeiZleba gamoiwvios mcenareebis dazianeba. 

mcenareebis calmxrivi formirebis dros agregatis moZraobis sqema 

saWiroa SeirCes lerwis mimarTulebiT, winaaRmdeg SemTxvevaSi ceci 

daazianebs mcenareebs. muSaobisas, cvlaSi erTxel mainc, aucileblad 

amowmeben mcenareebis da Spaleris dazianebas. Semdeg mowmdeba sarevelebis 

moWrisa da CakeTebis xarisxi, niadagis Txemianoba, damcavi zolebis sigane.
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niadagis Savi aneulis mdgomareobaSi yofna iwvevs mis damtverianebas, 

Sesabamisad wylis, haeris da kvebiTi reJimebi uaresdeba, gansakuTrebiT 

eroziiT mocul nakveTebSi. amitom, niadagis meqanikuri damuSavebis 

raodenobis Sesamcireblad iyeneben mTlian Sesxurebas herbicidebiT.

mTliani Sesxureba mizanSewonilia agreTve venaxis mravalwlovani 

sarevelebis mosaspobaT, romlebsac aqvT vegetaciuri gamravlebis 

midrekileba. swor nakveTebze mcenareebis normaluri ganviTarebisas 

ekonomikurad xelsayrelia zolovani Sesxureba. TiToeul konkretul 

SemTxvevaSi Sesxurebis vada, preparatebis dozebi, saxeebi, agregatis 

moZraobis sqemebi zustdeba herbicidebis gamoyenebis saerTo principebis 

da mcenareTa reaqciis gaTvaliswinebiT.

magram, herbicidebis gamoyeneba ver uzrunvelyofs niadagis 

nayofierebis gazrdas. amitom venaxebSi, sadac adgili aqvs wylismieri, 

qaris da sxva saxis eroziul procesebs, romlebic dakavSirebulia 

niadaguri struqturis daSlasTan, upiratesad gamoiyeneba niadagis 

gaumjobesebis aneul-sideratuli da kord-neSompaluri sistemebi. 

sideratebis an balaxis Tesvas am sistemebiT asruleben memcenareobaSi 

gamoyenebuli manqanebi. ferdobebze niadagis damuSavebis sistemis 

SerCevisas wylis Camodenis, Carecxvis winaaRmdeg prevenciis gatarebis 

mizniT xelmZRvaneloben Semdegi rekomendaciebiT.

20 daxris ferdobze ori-sami rigTaSoris Semdeg atareben wyvetil 

kvalmoWras, an 3-4 rigis Semdg axdenen erTwliani balaxebis an balaxTa 

narevis Tesvas.

mizanSewonilia, agreTve, hidroteqnikuri eroziis sawinaaRmdego 

nagebobebis-nakadis gamfrqvevebis  Seqmna (lilvi-gamfrqvevebi, arxebi-

gamfrqvevebi) mravalwlovani nargavebis SigniT koncentrirebuli nakadebis 

ganwerteba, romlebic grovdeba qarsafari zolisa da gzebis gaswvriv.

2...50 ferdobebze wyvetil kvalmoWras atareben TiToeul 

rigTaSorisSi, sadac iTeseba erTwliani balaxebi. aqac keTdeba 

wyalSemCeri arxebi.

5-dan 80 ferdobebze atareben wyvetil kvalmoWras TiToeul 

rigTaSorisSi ori gavliT. Semdeg rigTaSorisebSi iTeseba balaxebi.

8...120 ferdobebze xdeba terasebis mowyoba, yoveli meoTxe rigis 

gamdeloebiT, yoveli mesame rigSi daxvrelvra, Rrma gafxvierebis (50...60 sm) 

Catareba organuli sasuqebis SetanasTan erTad gazafxulze mexuTe- meeqvse 

rigTaSorisSi. mravalwlovani nargavebis masivis zeda sazRvarze qmnian 

wylis Camosaden arxebs.
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  4.2. sasuqebis Setana da mcenareTa gamokveba

          4.2.11agroteqnikuri moTxovnebi

ama Tu im sasuqebis Setanis mizanSewoniloba dgindeba periodulad

yoveli 3-4 wlis Semdeg niadagis analizisa da mcenareSi  sakvebi 

nivTierebebis Semadgenlobidan  gamomdinare. mcenareTa mdgomareobaze 

dakvirvebebis safuZvelze iqmneba swrafi moTxovnileba mikroelementebiT 

kvebaSi. ase magaliTaT, TuTiis nakleboba aRmoifxvreba 0,02%  gogirdmJava 

TuTiis xsnariT, boris-0,05. . .0,1% boris simJavis xsnariT, molibdenis-

0,005% molibdenis amoniumis xsnaris SesxurebiT da a. S.

rogorc wesi, es gamokveba tardeba mavneblebisa da daavadebebis 

winaaRmdeg SesxurebasTan erTad, xsnaris 600 l/ha samuSao siTxis 

xarjvisas.

azotovani, fosforovani da kaliumis sasuqebis garkveuli doza 

Seitaneba xvnis an Rrma gafxvierebasTan erTad erTxel 2-3 weliwadSi.

niadagis nayofierebis amaRlebisaTvis, rogorc xarisxobrivad ise 

moqmedebis xangrZlivobiT, aucilebelia organuli sasuqi-nakeli da 

komposti. maTi dadebiTi zemoqmedeba grZeldeba 3-4 weliwadi. es sasuqebi 

ara marto Seicaven mcenaresaTvis saWiro mikro da makro elementebs, 

aramed xels uwyoben niadagis struqturuli da fizikuri Tvisebebis 

Tvisobriv gaumjobesebas.

sasuqis Semtani manqanebis madozirebeli da gamfantveli organoebi 

unda muSaobdnen standartiT gaTvaliswinebuli sasuqebis tenianobis 

SemTxvevaSi. Setanis doza unda iyos mdgradi tevadobis gaclis mTeli 

drois ganmavlobaSi. dasaSvebi gadaxrebi - araumetes 10. . .25%. modebis 

ganis mixedviT sasuqis araTanabari Setana ar unda iyos ±25% meti.

mineraluri sasuqebis dasaqucmacebeli agregati unda iyos 

muSaunariani -200 C +45
0 

C temperaturis dros, daqucmacebuli nawilakebi ar 

unda iyos 5 mm meti zomis. granulirebuli sasuqebis daqucmacebisas 6% 

meti nawilakebi ar unda iyos 1 mm-naklebi.

sasuqis Rrmad Setana gansakuTrebiT efeqturia ferdobze gaSenebul 

nargavebSi. Rrmad Setanas, rogorc wesi, iwyeben dargvidan 3-4 wlis Semdeg, 

roca fesvTa sistema cildeba sargav xvrelebs.

5-6 wlis Semdeg imeoreben plantaJis ganaxlebas, sasuqis Setanis 

dozas zrdian 4-5-jer niadaguri da mcenareuli diagnostikis meTodis 

Sedegad sakvebi nivTierebis moZravi formis Semadgenlobis analizisa da 

Sesvenebidan gamomdinare.

             4.2.2.sasuqis Semtani da gamomkvebi manqanebi 

sasuqebiT satransporto saSualebebis dasatvirTad iyeneben 

sxvadasxva konstruqciis satvirTelebs:  frontalur-gadasayrel pfp-2 da 

pfp-1,2, satvirTela-eqskavator pe-0,85, frontalur pku-0,8 (pf-0,75), 

greiferul mciregabaritian pg-0,2, Semrev-CamtvirT szu-20. sasuqebi gadaaqvT 
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saavtomobilo satvirTelebiT, avtomclelebiT, sxvadasxva modifikaciis 

satraqtoro misabmelebiT (1pts-2, 2pts-4).

Cawolil mineralur sasuqebs aqucmaceben da crian air-20 agregatiT. 

mcenareTa 8...25 sm siRrmeze gamosakvebaT iyeneben mowyobiloba prvm-14000-01 

(cx.42). am da prvm-53 atareben Rrma gafxvierebas (60 sm-mde) da sasuqis 

Setanas. mineraluri sasuqi SeaqvT or an sam xazaT. organo-mineraluri 

sasuqebis Sesatanad iyeneben pux-2 manqanas (cx. 42). Txevadi mikroelementis 

Sesatanad granulirebuli mineraluri sasuqebisa da fesvTa ganlagebis 

zonaSi Sesatanad iyeneben gamokveb prJ-2 (cx.42). mcenareebi ufro swrafad 

iTviseben Txevadi saxiT Setanil sasuqebs. venaxebis morwyvisas sarwyav 

sistemaSi aTavseben hidromkvebavebs.

mowyobiloba prvm-14.000-01–is guTan prvm-3-Tan daniSnulebaa 

granulirebuli da fxvnilovani mineraluri sasuqebis mcire dozebiT 

Setana kultivaciisa da gafxvierebis dros, sasuqebi SeaqvT or xaziT 

gverdiTi TaTebis kvalze.

42 mineraluri sasuqebis Rrmad Semtani manqanebis teqnikuri 

maxasiaTeblebi

maCveneblebi
maCveneblebis mniSvnelobebi

prvm-14000-01
prvm-3-Tan

pux-2 prJ-2

agregatirdeba traqtorebTan, wevis 
klasi

2. ..3 3 2...3

samuSao siCqare, km/sT 7-mde 7-mde 4,4-mde

mwarmoebluroba, ha/sT 1,76 3,28 0,98

momsaxure personali:
traqtoristi
damxmare muSa

1
1

2..3
   1

1
1

konstruqciuli modebis gani,sm 140. . .240 90. . .180 150

brtyladmWreli gamafxvierebeli 
TaTebis raodenoba 
Setanis siRrme, sm

5
0...17

_
33; 50

_
15. . .20

bunkeris tevadoba, dm3 70 500 500

sasuqis Setanis dozebis zRvrebi, 
kg/ha

200. . 700 250. . 
,.3000

600. . 
mde

dasatvirTi simaRle, m _ 2 _

gabarituli zomebi 3 m rigTaSoris-
aTvis, mm:
sigrZe
sigane
simaRle

1680
2450
1440

1600
1800
2200

3350
1740
1100

masa, samuSao organoTa mTliani 
kompleqtiT kg 231 790 1100
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mowyobiloba Sedgeba ori sasuqis gamomTesi aparatisagan  1 (sur. 48),

sasuqis gamtarebisagan 2, amZravi meqanizmisagan 4, paralelogramuli 

meqanizmTan Tvlis dasamagrebeli CarCosagan 3, kronSteinisagan 6, jaWvur 

gadacemiani saxsruli berketuli amZravisagan 5, garSemomdenebebisagan da 

safexurisagan (sasuqis CatvirTvis gasaumjobeseblad). sasuqis gamomTesi 

aparatebi xistadaa damagrebuli kronSteinebis Tamasebze, romlebic 

amavdroulad afiqsireben kidura gamafxvierebeli TaTebis dgarebs. 

bunkerebis tevadoba 70 dm3.

sasuqebis Setanis dozas adgenen konussa da TefSis Zirs Soris 

xvrelis simaRlis cvliT, an aparatis fiqsatoris simaRleze 

gadaadgilebiT. garda amisa, amZravi aparatis Z=10 varskvlavis Z=6 SecvliT 

doza izrdeba daaxloebiT 1,5-jer. aparatebis saimedo aZvris 

uzrunvelsayofad gaTvaliswinebulia damWimi zambarebis regulireba, rac 

iwvevs amZravi Tvlis niadagze miWeras.

sur.  48 prvm-14.000-01 mowyobilobis 

sqema:

a-gverdxedi; b-zedxedi;  1-sasuqis 

gamomTesi aparati; 2-sasuqis gamtari; 3-

CarCo; 4-amZravi Tvali; 5-saxsrul-

berketuli amZravi; 6-kronSteini

manqana pux-2 gankuTvnilia venaxebSi da baRebSi mineraluri da 

organo-mineraluri sasuqebis Sesatanad kvalis ZirSi 10. . .50 sm siRrmeze 

erTi an ori CamTesiT.

manqanis ZiriTadi sakrebi erTeulebia: CarCo, bunkeri 5 (sur. 49), 

transportiori 6, xrutuna meqanizmi 8, amZravi Tvali, jaWvuri gadacemebi 

2,3 da 4, sasuqis gamtarebi 9, CamTesebi 10, Semomyrelebi 11.

CarCo damzadebelia manqana prvn-2,5a bazaze. masze mimagrebulia 

SvelerebiT, momWimiT da ganbjeniT SeerTebuli ori gverdula. CarCos 

marjvena mxridan damontaJebulia transportiorebis amZravi jaWvuri 

gadacema, xolo marcxnidan-xrutuna meqanizmi da bunkeris asawevi meqanizmi. 
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bunkeri SenaduRi konstruqciisaa, Sesrulebulia sworkuTxa 

seqtoris formiT. CarCos dgarebze bunkeri saxsrulad dayenebulia 

iseTnairad, rom SesaZlebelia misi Semobruneba 900 kuTxiT vertikalur 

sibrtyeSi.

jaWvur–Tamasebiani transportiori axdens sasuqis gadaadgilebas 

bunkeridan da awvdis mas gamtarebs. isini ganlagebulia uSualod bunkeris 

qveS, rac mocemuli regulirebis zRvrebSi uzrunvelyofs Setanis dozis 

mudmivobas. transportioris wamyvani lilvi damontJebulia manqanis CarCos 

kronSteinebSi ganlagebul sakisrebSi. transportioris vertikalur 

mdgomareobaSi gadayvana xdeba saxeluriT, romelic arasamuSao 

mdgomareobaSi Cerdeba zambaruli damWeriT.

sur. 49 pux-2 manqanis teqnologi-

uri procesis sqema:

1-amZravi Tvali; 2,3 da 4-jaWvuri 

gadacemebi; 5-bunkeri; 6-transportiori; 

7-mrudmxara; 8-xrutuna meqanizmi; 9-

sasuqis gamtari; 10-CamTesi; 11-Semo-

myreli.

xrutuna meqanizmi aregulirebs sasuqis Setanis dozas. 

transportiori da xrutuna  meqanizmi moqmedebaSi modis sayrdeni Tvlidan, 

romlis morgvze ganlagebulia wamyvani varskvlava da garsacmiT daxuruli 

gorgolaW-milisiani jaWvi. niadagCamWidebi zrdian Tvlis niadagis 

zedapirTan CaWidebas.

sasuqis gamtarebi furclovani foladisagan SeduRebuli 

konstruqciisaa, gayofilia or RaraT, romliTac sasuqi miewoda erT an or 

CamTess.

CamTesebi unicirebulia prvn-53 mowyobilobidan. centralur CamTess

Seaqvs sasuqi erT xazaT 50 sm siRrmeze, gverdiTebs-or xazaT 33 sm-mde 

siRrmeze. Semomyrelebi asworeben CamTesis gavlis SedegaT warmoqmnil 

kvals. isini Sesrulebula gamasworebeli jaWvis, Canglis, CamWidebisa da 

wevis jaWvebis saxiT. satransporto mdgomareobaSi Semomyrelebi ewyoba 

manqanis CarCoze.

sasuqebis Setanis dozas aregulireben amZravis varskvlavebis 

gadayenebiT, agreTve xrutuna meqanizmis mrudmxaris 7 eqscentrikis 
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radiusis SecvliT. sasuqebis Setanis siRrme regulirdeba sayrdeni 

Tvlebis xraxnuli meqanizmiT.

gamomkvebi prJ-2 gankuTvnilia granulirebuli mineraluri sasuqebisa 

da Txevadi mikroelementebis venaxis mcenareebis fesvTa sistemis zonaSi 

Sesatanad. misi gamoyeneba SesaZlebelia sxva mravalwlovani kulturebis 

plantaciebSic, romelTa daxra ar aris 50 meti da 10...40sm. niadagis fenaSi 

simkvrive 25 kg/sm2 –ia.

gamomkvebis konstruqciaSi Sedis CarCo, sayrden-amZravi TvlebiT, ori 

seqcia, samuSao organoebi, avzi, hidrogadacema, tumboiani reduqtori da 

signalizacia.

seqcia Sedgeba dakidebis meqanizmisagan, sasuqis gamomTesi 

aparatisagan, amrevisagan, CamTesisagan da hidrocilindrisagan. dakidebis 

meqanizmi mimagrebulia CarCos Zelze, aRWurvilia kombinirebuli CamTesiani 

da sasuqis gamomTesiani paralelogramuli meqanizmiT. CamTesis vertikalur 

dgarSi ganlagebulia amrevi.

wylis avzi SenaduRi konstruqciisaa. avzze zemoT dayenebulia 

mineraluri sasuqebisaTvis damatebiTi bunkeri. wyali seqciebs miewodeba 

porciebiT maRali wneviT (9,6 mpa-mde) hidrogadacemiT.

hidrogadacema Seicavs multiplikators, mkveTaras damwnexi 

sarqveliT da damcav sarqvels. multiplakatoris hidrocilindri 

moqmedebaSi modis reduqtiridan.

sasuqis gamomTesi aparatebi dozirebas ukeTeben mineralur sasuqebs, 

romelic milgayvanilobiT miewodeba amrevs. wyali maRali wneviT, romelic 

iqmneba multiplikatoriT, agreTve miewodeba seqciis amrevs. amrevidan 

wylis Wavlis gamosvlisas miewodeba sasuqis porcia, miitaceba wylis 

WavliT da esxureba kvalis Zirs, romelic iqmneba win moZravi CamTesiT.

Txevadi mikroelementebis Setanisas, sasuqis gamomTesi aparatebi 

iTiSeba. mikroelementebi ixsneba avzSi.

4.2.3. sasuqis Setanis teqnologia da samuSaoTa organizacia

organuli sasuqebis Setanis teqnologiuri procesi moicavs mis 

datvirTvas da transportirebas (taraSi moTavseba, daqucmaceba da areva), 

bunkerSi (ZaraSi) CatvirTvas, niadagis zedapirze ganawilebas da CakeTebas.

rogorc wesi, ZiriTadi sasuqebi niadagSi SeaqvT SemodgomiT. sakvebi 

nivTierebis gamorecxvis acilebisa da sasuqebis Setanis efeqtianobis 

gazrdis mizniT, sasuqebis zedapirze ganawilebasa da Caxvnas (CakeTebas) 

Soris unda iyos minimaluri dro, ukeTesia am operaciebis erTdroulad 

Catareba. amisaTvis saWiroa winaswar damuSavdes agregatebis muSaobisa da 

moZraobis marSrutis sqemebi, ganisazRvros yvela operaciaze 

dasabuTebuli gamomuSavebis normebi da dawesdes kontroli muSaobaze, 

Sesrulebisas procesSi saWiro koreqtivebis SetaniT. 

organuli sasuqebis Setanis samuSaoTa organizacia metad rTulia. es 

aixsneba imiT, rom sasuqebis mniSvnelovani dozebis Setanisas saWiroa 



122

satransporto saSualebebis traqtorebisa da muSa xelis didi raodenoba, 

roca SemodgomiT aucilebelia sxva ZiriTadi sasoflo-sameurneo 

samuSaoebis Catareba. am samuSaoebis droulad Casatareblad da sasuqebis 

arasakmarisi doziT minimaluri danaxarjebiT SetanisaTvis, saWiroa 

manqanaTa kompleqsis nakaduri muSaobis organizeba. garda amisa, daZabul 

periodSi gamosayenebeli teqnikuri saSualebebis raodenobis 

SemcirebisaTvis, mizanSewonilia yvela operaciebi, garda sasuqebis 

momzadebisa da niadagSi Setanis teqnologiuri procesebisa, Sesruldes 

ara SemodgomiT, aramed wlis sxva dros, roca teqnika da samuSao Zala 

SedarebiT gamonTavisuflebulia.

miRebulia iseTi organizaciul-teqnologiuri sqema, roca 

nakelsacavebidan nakeli gadaaqvT venaxSi da aTavseben StabelebaT. Semdeg 

SemodgomiT nakeli an narevebi satvirTelebiT Tavsdeba manqanebSi da 

anawileben rigTaSorisebis mixedviT.

aseTi sqemis gamoyenebisas ar aris saWiro satransporto saSualebebi 

SemodgomiT, mxolod gamoyenebasatvirTela-ganfantvelebi, isic mcire 

raodenobiT, vinaidan maTi moqmedebis radiusi SedarebiT naklebia da 

agregatis teqnologiuri gacdenebi mcirdeba. 

nakelis an kompostis Stabelebi ewyoba nakveTebis gverdebze 

mosabrunebel zolebTan 4. . .5 ha-ze Sesatani raodenobis gaangariSebiT (80. 

. .100 t). nakelis Sesanaxad amzadeben Tanaormos 3,5. . .4 m siganis 

gamkvrivebuli kedlebiT, 10 m. sigrZiT da 6 sm simaRliT. Ziri ifareba 

namjis feniT.

organul-mineraluri narevebis gamoyenebisas saWiroa satvirTela pfp-

1,2, mineraluri sasuqebis gadasatani satraqtoro satransporto agregati 

da pux-2 manqana traqtor t-75 m agregatSi. organul-mineraluri narevebi 

mzaddeba uSualod niadagSi Setanis win. mineraluri sasuqebi gaifanteba 

Stabelebidan, ireva organul sasuqebTan satvirTela pfp-1,2 da amis Semdeg 

narevi itvirTeba pux-2 manqanis bunkeri.

Stabelebis ganlagebis mixedviT arsebobs satvirTelas cicxvis 

daclis ori xerxi: gadayriT (traqtoris uknidan) da frontaluri 

(traqtoris radiatoris win). buldozerTan agregatSi muSaobisas 

erTdroulad SesaZlebelia organuli sasuqebis Stabelebis formireba.

manqana pux-2 gaaCnia mTeli rigi upiratesobebi. is uzrunvelyofs 

mineraluri da organuli sasuqebis, agreTve organo-mineraluri narevebis 

sxvadasxva siRrmeze or mwkrivad Setanas. garda mineraluri sasuqebis 

Setanisa organul-mineraluri narevebis Setana da dozaTa farTo 

diapazoni adidebs wlis ganmavlobaSi manqanis eqspluataciis periods. 

zeda Setanis gamomTesi aparatis arseboba zrdis teqnologiuri procesis 

saimedoobas da SesaZlebelia sasuqebis gamoyeneba winaswari momzadebis 

gareSe. bunkeris mniSvnelovani tevadoba zrdis teqnologiuri drois 

gamoyenebis koeficients da aumjobesebs datvirtvisas Sromis organizacias.

saqcevis sigrZidan gamomdinare, agregatis moZraobis xerxia 

maryuWisebri an umaryuWo kombinirebuli. metad moxerxebulia muSaoba, Tu 
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sasuqis Setanis doza da saqcevis sigrZe saSualebas aZleven agregats 

gaiaros bolomde da dabrundes bunkeris gasamarTad.

mineraluri sasuqebis Setanis teqnologiuri procesi naklebad 

rTulia, vidre organulis. is moicavs iseT operaciebs, rogoricaa 

sasuqebis momzadeba (tarireba, daqucmaceba, gacra), CatvirTva 

satransporto saSualebebSi  da venaxSi gadatana, agreTve sasuqebiT 

gamomTesi aparatebis gawyobas da maTi niadagSi Setanas.

mineraluri sasuqebis gadayra da datvirTva maTi Senaxvis adgilze 

sruldeba pg-0,2, pku-0.8 (pf-0,75) (sur.50) satvirTelebiT, tarireba da 

Cawolili sasuqebis daqucmaceba-air-20 agregatiT, an damqucmacebliT  isu-

4, sasuqebis areva da maTi satransporto saSualebebSi CatvirTva-amrev-

CamtvirT 3 (szu-20), grovebidan CatvirTva–satvirTela eqskavatoriT pe-0,8b, 

gamomTesi aparaturamde (bunkerebSi) sasuqebis transportireba da gamarTva 

avtogammarTveliT 2 (uzsa-40). Tu moxdeba am manqanebis kompleqsSi 

gamoiyeneba, maSin Sromis danaxarjebi SeiZleba Semcirdes 6. . .7-jer, xolo 

pirdapiri danaxarjebi 2. . .3-jer da meti.

          
sur.50 mineraluri sasuqebis sawyobSi mowyobilobebis

ganlagebis sqema:

1-pku-0,8 tipis satvirTela; 2-avtogamwyobi uzsa-40;

3-amrevi CamtvirTi szu-20

mineraluri sasuqebis Sesatanad SeiZleba gamoyenebuli iqnas guTan-

gamafxvierebeli prvm-3 mowyobiloba prvm-14000-01 an prvn-2,5 mowyobilobiT 

prvn-17. mowyobiloba prvm-14.000-01 gamoyeneba ufro xelsayrelia, vinaidan 

misi gamomTesi aparatebis tevadoba metia, rac amcirebs agregatis 

teqnologiur mocdenebs. gamomTesi aparatebi gaTvlilia standartis 

Sesabamisi tenianobis mqone fxvnilisebri, kristaluri da granulirebuli 

sasuqebis da maTi narevebis Setanaze.

Sesatani sasuqebi icreba sacerSi, romelTa ujredebis zomebi ara 

umetes 5X5 mm-ia. suferfosfatis da gvarjilas komponentebis narevebi 
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mzaddeba Setanamde 30 wT adre, anu is mzaddeba uSualod nakveTTan, sadac 

muSaobs guTan-gamafxvierebeli. 10% tenianobis fxvieri sasuqebis 

gamoyenebisas saWiroa dgarze dayenebuli zeda gadmomyrelis moxsna.

Sesatani sasuqebis saWiro dozis misaRebad, agregati gadayavT 

satransporto mdgomareobaSi da samuSao organoebs qveviT udgamen 

kalapotebs. sasuqis gamtarebis gamomaval naxvretebTan ikideba tomrebi da 

xdeba ramdenimejer amZravi Tvlis motrialeba. yvela aparatis mier 

gamoTesili sasuqebi unda iyos erTnairi. sasuqis gamomTesi aparatebiT 

sasuqebis Setanis siTanabris miRweva SesaZlebelia fiqsatorebis 

gadaadgilebiT. fiqsatorebs ayeneben saWiro Setanis dozaze da xdeba 

agregatis gadaadgileba 100 metrze

sasuqebis Setanis faqtiuri doza, kg/ha

A=100a/b

sadac a –aparatebiT Setanili sasuqebis doza, kg; b –modebis gani, m; ℓ
–saqcevis sigrZe, m.

Tu gamoTvlili doza gansxvavdeba mocemulisagan 8% metiT, maSin 

axdenen aparatebis cilindris Semobrunebas erTi naxvretiT da atareben 

xelmeore gazomvas, manamade sanam ar iqneba miRweuli saTanado Setanis 

dozebi.

mcenareTa SemodgomiT gamokvebisas prvm-3 da mowyobiloba prvm-14.000-

01 agregati sasuqebis Setanas axorcieleben Rrma gafxvierebasTan 

SeTanawyobiT, romelic mowyobiloba prvm-53000-tardeba.

Setanisas agregatebi moZraoben maqosebr-maryuWisebri xerxiT, Tu 

maTi gawyoba sasuqebiT xorcieldeba uzsa-40 satvirTelaTi an xeliT 

satraqtoro misabmelidan.

4.3 venaxebis morwyva

4.3.1 agroteqnikuri moTxovnebi

venaxis nargaoba miekuTvneba iseT mravalwlovan mcenareebs, 

romlebic efeqturad moixmaren mzis energias, niadagis tenis did nawils 

da sakveb nivTierebebs. xelsayrel pirobebSi venaxis amonayari Zlierad 

viTardeba, SeimCneva nayofis aqtiuri Sevseba da Saqris dagroveba. amave 

dros tenuzrunvelyofis Semcirebisas venaxebis produqtiuloba mkveTrad 

ecema.

venaxebis rwyvis efeqturoba miiRweva mxolod misi swori CatarebiT. 

tenis raodenoba unda iyos optimaluri, vinaidan misi siWarbe iwvevs 

simwifis dagvianebas da nayofis xarisxis daqveiTebas. marTalia 

mosavlianoba izrdeba, magram uaresdeba yurZnis Senaxvisa da 

transportabelurobis unari, izrdeba mJavianoba.

rwyvis reJimi iTvaliswinebs mcenaris uZraobis periodSi 

tendamuxtvis, xolo vegetaciis periodSi or rwyvas.
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tendamuxtvis rwyva iZleva gazafxulze niadagSi tenis normaluri 

maragis Seqmnis saSualebs, rac uzrunvelyofs kvirtebis erTian gaSlas, 

aqtiur zrdas da mcenareebis karg msxmoiarobas. damuxvtvis rwyva tardeba 

Semodgoma-zamTris periodSi an adre gazafxulze vegetaciis dawyebamde. 

rwyvis norma-800 dan 1200 m3/ha-mdea.

vegetaciuri rwyvebis dros niadagi Rebulobs tens 60-80 sm. rwyvebi 

tardeba zafxulis ganmavlobaSi 2-jer. rwyvis normaa 500-dan 800 m3/ha-mde 

gvalvis dros venaxis nayofis zrdis periodSi SesaZlebelia mesame rwyvis 

Catareba. es rwyvebi saWiroa Catardes yvavilobis win an mere da 12 -15 

dRiT adre nayofis simwifis dawyebamde. sasurvelia, rom mwifobis 

dawyebisas niadagis tenianoba iyos 80. . .100% farglebSi, xolo nayofis 

simwifis periodSi 60-70% doneze.

TiToeul konkretul SemTxvevaSi rwyvis norma unda ganisazRvros 

agroteqnikis moTxovnebis Sesabamisad. saWiroa Tavi davizRvioT xSiri 

aramwarmoebluri rwyvebisgan, vinaidan is metad Sromatevadia, iwvevs wylis 

did danakargebs da saxsrebis xarjvas. saWiroa erTi rwyviT Seiqmnas 

niadagis tenis iseTi maragi, romelic xanglZlivi periodis ganmavlobaSi 

xels Seuwyobs mcenareTa normalur ganviTarebas. 

venaxebis sarwyavaT iyeneben miwiszeda,  miwispira da miwisqveda 

xerxebs.

miwiszeda xerxma-dawvimebam mokle da grZelWavliani danadgarebiT-

ver hpova gamoyeneba mevenaxeobaSi, Tumca tendamuxtvis rwyvisas es xerxi 

iZleva karg Sedegs da misi upiratesoba eWvs ar iwvevs, gansakuTrebiT 

silanarev niadagSi.

miwis-pira rwyva es aris rwyva-kvlebSi yvelaze gavrcelebulia.

miwisqveSa morwyva es aris xvrelebSi morwyva-naklebaT 

gavrcelebulia.

morwyva gamdinare kvlebiT SesaZlebelia kargad dagegmil nakveTebze, 

romelTac gaaCniaT grZivi da ganivi daxrebi, ar iwveven kvlebSi niadagis 

gamorecxvas. nakveTis grZivi daxra ar unda iyos 0,002. . .0,008, xolo ganivi 

0,003. . .0,004-meti. am dros wyali niadagSi unda xvdebodes kvlis fskerisa 

da gverdiTi kedlebidan, ar unda sveldebodes rigTaSorisis umetesi 

nawili.

sarwyavi kvlebi iWreba 15...25 sm siRrmeze. mZime meqanikuri 

Semadgenlobis niadagSi, sadac teni nela isruteba, ukeTesia meti siRrmis 

kvlebis moWra, raTa naklebi danaxarjebiT da swrafad miewodos wyali 

mcenareTa fesvTa sistemas. msubuq niadagebze, kargi wyalgamtarobiT, 

saWiroa naklebi raodenobisa da siRrmis sarwyavi kvlebis moWra, ase, 2 m 

rigTaSorisebSi saWiroa ori kvali.

sarwyavi kvlis sigrZe damokidebulia daxraze da niadagis 

wyalgamtarianobaze. mcire daxrisas, msubuq niadagze iWreba 100 m sigrZis, 

mZime niadagze-200 m-mde kvlebi.
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4.3.2. venaxebis sarwyavi meqanizaciis saSualebebi da manqanebi

sarwyavi venaxebis rigTaSorisebis da gzebis moSandakebisaTvis 

iyeneben p-2,8a da g-n-2,8 manqanebs (cx. 43), xolo droebiTi sarwyavi arxebis, 

gamomyvani da sarwyavi kvlebisaTvis-mk-19, mk-16 arxismTxrelebs, kzu-0,3 (cx. 

44) arxismTxrel-gamasworebels da mowyobiloba prvm-19 000; droebiTi 

sarwyavi arxebisa da sarwyavi kvlebis gasasworeblad iyeneben kzu-0,3 da 

mk-15 manqanebs.

wyali, sarwyav arxebSi miewodeba sxvadasxva xarjvisa da dawnevis 

stacionaluri an gadasatani satumbo sadgurebiT (cx. 46, 48, 49). venaxebis 

tendamuxtvis morwyvisaTvis SeiZleba gamoyenebuli iqnas dasawvimebeli

manqanebi ddn-70 da ddn-100 (cx. 49), agreTve dasawvimebeli danadgarebi. 

Sidasameurneo arxebs natanisa da rbilReroiani mcenareulobebisagan 

gasanTavisufleblad iyeneben vk-1.2 arxismwmendels da saTibela kpd-1,5 (cx. 

50).

43. momSandakeblebis teqnikuri maxasiaTeblebi

maCveneblebi
maCveneblebis 
mniSvnelobebi

p-2,8a gn-2,8

agregatirdeba traqtorebTan,wevis klasi 3 1,4

mwarmoebluroba, ha/sT 0,6. . .0,9 0,97

momsaxure personali 1 1

modebis gani, m 2,8 2,8

cicxvis tevadoba, m3 2,2 _

svlis zRvruli siRrme, sm 10 8

baza, m 15 _

samuSao siCqare, km/sT 3.. .5 _

frTis simaRle, mm _ 480

gabarituli zomebi, mm:
sigrZe
sigane
simaRle

12 620
3116
3050

1600
2800
1130

masa, kg 2550 440
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44. arxismTxrelebis teqnikuri maxasiaTeblebi

maCveneblebi
maCveneblebis mniSvnelobebi

mk-16 mk-19 kzu-0,3X)

agregatirdeba traqtorebTan t-130;
t-100 mgs

t-130;
t-100 mgs

dt-75 m

mwarmoebluroba, kg/sT 1,96 2,43 4

samuSao siCqare, km/sT 1,96 4-mde 5-mde

momsaxure personali 1 1 1

arxis parametrebi:
siRrme, m
sigane ZirSi, m

0,5
0,6

0,52...0,58
0,35...0,39…

025...0,3
0,3...0,5

ferdos qveddebuli 1:1 1:0,75:1:1 1:1

samSeneblo siRrme, m 1 1..1,2 0,56...0,62

arxis profilis misaRebaT
gavlebis raodenoba

1 1 1

gabarituli zomebi, mm:
sigrZe
sigane
simaRle

3600
2800
2200

3000
2580
2000

2350
2200
1250

masa, kg 980 780 632

X) variantSi arxismTxreli ,,500”

45. momsworeblebis teqnikuri maxasiaTeblebi

mniSvnelobebi
maCveneblebis mniSvnelobebi

mk-15 kzu-0,3

agregatirdeba traqtorebTan t-130 dt-75 m

mwarmoebluroba, kg/sT 4,16 5,5

samuSao siCqare, km/sT 4,16...5,4 7-mde

momsaxure personali 1 1

amonaRebebSi arxebis mosworebis 
siRrme, sm

50 30

gabarituli zomebi, mm:
sigrZe
sigane 
simaRle

4980
4070
1155

2400
2800
1320

masa, kg 1520 688
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46. wylis misawodeblad Sidawvis Zraviani moZravi satumbo  

   sadgurebis teqnikuri maxasiaTeblebi

maCveneblebi
maCveneblebis mniSvnelobebi

snp-50/80 dnp-75/100 snp-100 snp-150/5a

wylis xarji, l/wm 30. . .140 80. . .200 80. . .175 170...260

dawneva, mpa 0,85...0,25 1,1...0,38 0,38...0,23 0,075...  
0,035

Sewovis simaRle, m 4 3,5 3 1,5

Semwovi milgayvanilobis 
diametri, mm 200 200 250 255
dawnevis milgayvanilobis 
diametri, mm 250 250 250 300
satransporto siCqare km/sT 25-mde 25-mde 25-mde 25-mde

gabarituli zomebi, mm:
sigrZe
sigane
simaRle

4200
2200
2400

5790
1890
2440

5800
2640
3200

3686
2075
3500

masa, kg 3300 1820 3750 1970

     cx.46-is gagrZeleba

maCveneblebi
maCveneblebis mniSvnelobebi

snp-
240/300

snp-300/7 snp-
100/80

dnu-
120/70

snp-
500/10

wylis xarji, l/wm 160..340 300. .370 100 120 545. .700

dawneva, mpa 0,29. .0,16 0,05. .0,08 0,8 0,7 0,05. .0,11

Sewovis simaRle, m 3 2,5 3 5 3,4. . 2,7

Semwovi 
milgayvanilobis 
diametri, mm 350 330 200 250 500
dawnevis 
milgayvanilobis 
diametri, mm 350 330 180 150 500
satransporto siCqare, 
km/sT 15-mde 15-mde _ _ _
gabarituli zomebi, 
mm:
sigrZe 
sigane 
simaRle

6100
3300
3700

3670
3180
3410

4885
1120
1770

5170
1630
1870

4200
1500
2120

masa, kg 4140 3860 2560 8820 3800
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momSandakebeli p-2,8a gankuTvnilia skreperebisa da buldozerebis 

mier Sesrulebuli ZiriTadi samuSaoebis Semdeg miwis gasasworeblad.

momSandakeblis ZiriTadi kvanZebia: CarCo, ufskero cacxvi, rvili, 

domkrati, hidrocilindri da savali nawili. cicxvis siRrmis svlisa da 

momSandakeblis satransporto mdgomareobaSi gadasayvanaT gamoiyeneba 

hidrocilindri. hidrocilindri, misabmeli Cangali da xraxnili 

ganlagebulia rvilze.

gn-2,8 greider-momsworebeli Sedgeba saxsruli CarCosagan, frTisgan, 

frTis mdgomareobis Secvlis meqanizmisgan. tabiki da sabruni rkali 

SeerTebulia saxsrulad CarCos ZelTan da iZleva frTis Secvlis 

saSualebas vertikalur da horizontalur sibrtyeSi ori 

hidrocilindriT. frTa dakavSirebulia CarCosTan TiTebiT da 

maregulirebeli WinWikebiT, romelTa meSveobiT SesaZlebelia Wris kuTxis 

Secvla. muSaobisas, traqtoris ganivi daxris miuxedavad frTas ayeneben 

horizontalur mdgomareobaSi marTvis meqanizmis saSualebiT, romelic 

moicavs simaRleze regulirebad buniks da gvarl-blokuri aZvris 

hidrocilindrs. traqtoris ganivi rxevis gavlenas Sesamcireblad

centraluri wevis nacvlad gamoyenebulia kompensaciur zambariani weva.

47. grZelWaviani sawvimari manqanebis teqnikuri maxasiaTeblebi

maCveneblebi
maCveneblebis mniSvnelobebi

ddn-70 ddn-100

agregatirdeba traqtorebTan, wevis 
klasi

3 3.. .4

mwarmoebluroba, ha/sT 600 m3/sT rwyvis 
normis SemTxvevaSi 0,39 0,87
momsaxure personali 1 1

erTi poziciidan morwyuli farTobi, ha 0,7...0, 95 1,74

sarwyavebs Soris manZili, m 100 120

morwyvis radiusi, m (qaris siCqare 1,5 
m/wm-mde) 60. . .69 65...75
Semwovi milgayvanilobis diametri, mm 160 196

hidrogamomkvebavis avzis 
tevadoba, m3 107 107
gabarituli zomebi, mm:
sigrZe 
sigane
simaRle

2735
3635
3050

8120
4500
2825

masa, samuSao organoTa mTliani 
kompleqtiT, kg 700 800
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mk-19 sakidi guTan-arxmTxrelis daniSnulebaa droebiTi sarwyavi 

arxis moWraA 0,4 daD 0,55m amoRrmavebiT da 0,5 m siRrmis sarwyavi arxebis 

gawmenda. 

arxmTxreli Sedgeba dgarisgan, cvlad daniani orfrTiani 

korpusisgan, sayrdeni Txilamurebisagan, ferdoebis Semkvriveblebisagan da 

saregulirebeli xraxnuli ganbjenisagan.

arxismTxrelis siRrmis svlis da arxis Ziris gamkvrivebis 

regulirebas asruleben sayrdeni Txilamuris saSualebiT. arxismTxreli 

eyrdnoba Txilamurs xraxnze dayenebuli rezinis amortizatoris 

saSualebiT.

ferdos marcxena da marjvena gamkvriveblebi damagrebulia frTebis 

qveda nawiburebze, maTi mdgomareobis Secvla xdeba xraxnuli ganmbjenebiT.

48. arxismwmendavebis teqnikuri maxasiaTeblebi

maxasiaTeblebi
maxasiaTeblis maCveneblebi

vk-1,2 kxd-1,5

agregatirdeba traqtorebTan t-54v mtz-80, mtz-82, 
iumz-6kl

mwarmoebluroba: 
m3/sT
ha/sT (saTibela)

84
_

_
0,117. . .0,288

dasamuSavebeli arxis siRrme, m 1,2-mde 2,2-mde

fskerze sigane, m 0,8. . .1,2 _

bermis sigane, m _ aranakleb 3

erTi gavliT moxsnili anaTalis 
sisqe, mm 120. . .150 _
arxidan gruntis gatanis 
daSoreba, m 10 _
moWris simaRle, mm _ 40. . .290

samuSao siCqare, km/sT 5-mde 5-mde

gabarituli zomebi, mm:
sigrZe
sigane 
simaRle

5350
2050
2329

4040
2130
3200

masa, kg
saTibelaTi

1370 750

arxmTxrelis dgaras zeda nawilze saxsrulad damagrebulia sakidis 

dgarebi da saregulirebeli xraxnuli ganmbjeni, romlis sigrZezea 

damokidebuli ferdos qveddebulis sidide.
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mk-16 arxmTxreli gamoiyeneba droebiTi sarwyavi arxebis mosaWrelad, 

romelTa amonaRebis siRrme 0,5 m, ferdos qveddebulebi 1:1, agreTve am 

arxebis gasawmendaT. arxismTxreli Seicavs dgars cvladi danebiT, guTnis 

tipis or frTas, sayrden Txilamurs, ferdos mimtkepns da talreps (skala 

siRrmis sazomi). ormxrivi skaliT aRWurvili xraxnuli talrepis 

saSualebiT adgenen amoTxris siRrmes, xolo TxilamurebiT-arxis Ziris 

profils da mis motkepvnas. xraxnuli wyvili da skala iZleva sxvadasxva 

ferdoiani arxebis moWris saSualebas. ferdoebis qveda wiboebze 

saxsrulad damagrebulia ferdoebis mimtkepnebi, romelTa mdgomareoba 

icvleba regulirebadi xraxnuli ganbjeniT.

kzu-0,3 universaluri sakidi arxmTxreli-gamasworebeli gankuTvnilia 

droebiTi sarwyavi arxebis mosaWrelad da gasasworeblaT, agreTve 

niadagis Rrmad gasafxviereblad da kultivaciisaTvis, gamomyvani xvrel -

kvlebis mosaWrelaT.

momxmareblis moTxovnis Sesabamisad, manqanis miwodeba SeiZleba 

ganxorcieldes sam kompleqtSi: I-CarCo sayrdeni sagoravebiT, Ck-3-Cizel-

kultivatori, momSandakebel-momsworebeli; II-CarCo sayrdeni, unificirebu-

li mosasworebeli; III-CarCo sayrdeni sagoravebiT, Ck-3 Cizel-kultivatori, 

momSandakebeli-momsworebeli. kval-xvrelmWreli damatebiT emateba 

nebismier am kompleqtebs.

mk-15 momsworebeli gamoiyeneba 0,5 m siRrmemde droebiTi sarwyavi 

arxebis mosasworeblad.

iaraRi Sedgeba CarCosagan, frTebisagan, hidrocilindrebisagan, 

sayrdeni Txilamurebisagan, sakidisagan.

CarCo saxsrulad aris SeerTebuli traqtoris saval urikasTan 

miduRebul sayrdenebTan. marcxena da marjvena frTebi dayenebulia 

CarCoze 750 kuTxiT. zvinulebis mosasworeblaT da gverdebis 

mosaSandakeblaT frTebi SeerTebulia erT xazaT traqtoris moZraobis 

RerZis perpendikularulad. ganiv Zelze ganlagebuli ori 

hidrocilindris saSualebiT momsworebels uSveben samuSaod da sweven 

satransporto mdgomareobaSi. sayrdeni Txilamurebi uzrunvelyofen 

gruntis moWris saWiro siRrmes. momsworebeli ekideba traqtoris win.

mowyobiloba prkm-19.000 iyeneben sarwyavi venaxebis rigTSorisebSi 

sarwyavi kvlebis mosaWrelaT. mowyobiloba warmoadgens samuSao 

organoebiT kvlebis mWrelebis nakrebs, mis kompleqtSi Sedis Tamasebi, 

marjvena da marcxena frTebi, farebi, calmxrivi da ormxrivi ganmbjenebi. 

samuSao organoebiT kompleqtaciis sxvadasxva variantebi damokidebulia 

rwyvis xerxze: gamdinare an xvrel-kvlebSi. 

gamdinare kvlebi iWreba rigTaSorisebis mTlian gafxvierebasTan 

Serwymuli. kvlis zomam unda uzrunvelyos 0,2-dan 1l/wm wylis xarji. am 

SemTxvevaSi manqanas akompleqteben rigTaSorisebis mTliani gafxvierebis 

samuSao organoebiT (modebis gani 2,25 da 3 m), kvalgamWrels amontaJeben 

wina (orfrTiani) da or gverdiTa (erTfrTian) dgarebze.
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muSaobisas, wina orfrTiani kvalmWreli Wris rigTaSoris SuaSi 

kvals, niadagis orive mxaris gadanawilebiT. gverdiTi kvalmWrelebi 

mcenareebidan niadags yrian rigTaSorisebisken. mosaWreli kvlebis 

siRrmis saregulireblad frTebSi aris naxvretebi.

xvrel-kvlebis moWra xdeba prvm-19000 mowyobilobiT rigTaSorisis

samxazian Rrma gafxvierebasTan erTad prvm-53.000 mowyobilobis 

gamoyenebiT.

manqana iwyoba ZiriTadi sqemis mixedviT-Rrma gafxvierebis variantSi: 

kvalwarmomqmnelebi 1 (sur. 51) dgeba yvela sayrdenze (sami 

Rrmadgamafxvierebeli) 2.

sur. 51. sarwyavi kvlebis moWrisas mowyobiloba prvm-53 000 da 

mowyobiloba prkm-19 000 samuSao organoebis ganlagebis sqema:

1-kvalwarmomqmnelebi; 2-Rrmadgamafxvierebeli.

rwyvis Semdeg, niadagis zedapirze mSrali qerqis warmoqmnisTanave

droebiTi sarwyavi arxebi ixureba. frTebi ganlagebuli unda iyos 

iseTnairad, rom manqanis moZraobisas niadagi gadaiyaros kvlebis mxares. 

am SemTxvevaSi iyeneben calmxriv frTebs.

gamdinare sarwyavi kvlebis siRrme-18. . .20 sm-i; xvrelebis-15. . .25 sm. 

gverdiTi frTis farebis mixedviT kvlis sigane-23 sm-ia; Sua-30, sarwyavi 

xvrelebis sigane-3 sm., samuSao siCqare 4,3kg/sT-mde.

gadasatan satumbo sadgurebs iyeneben Ria wyalsatevebidan (Ria an 

daxurul) sarwyav qselebSi wylis misawodeblaT. es sadgurebi 

aRWurvilia Sidawvis ZraviT an 220/380v samfaza eleqtroZraviT. 

eleqtroZravis siaxloves ganlagebuli unda iyos 6...10 kv 

eleqtrogadamcemi xazebi da damwevi transformatori.

mcuravi satumbo sadgurebi gamoiyeneba miudgomel napirebiani an 

swrafad cvladi donis wyalsacavebidan wylis misawodeblad. 
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yvela sakrebi nawilebi montaJdeba CarCoze. CarCo dgeba pontonebze, 

romlebic Sedgeba cilindruli fermebiT SeerTebuli tivtivebisagan, 

pontonebze aris fenilebi da SemoRobvebi.

grZelWavliani sawvimari manqanebi ddn-70 da ddn-100 gamoiyeneba 

sxvadasxva sasoflo-sameurneo kulturebis, maT Soris venaxebis 

mosarwyavaT, wylis Ria wyalsatevebidan da  droebiTi sarwyavi arxidan 

aRebiT.

dasawvimebeli ddn-100-is ZiriTadi nawilebia: CarCo 2 (sur. 52), tumbo-

reduqtori, damcav garsacmiani kardanuli gadacema 4, mobrunebis meqanizmi 

7, Wauri 9, wyalamReb kolofiani Semwovi milgayvaniloba 10, jalambari 11, 

eJeqtori 8 milgayvanilobiT, ganmtvirTi jaWvebi 3 da hidrogamomkvebavi 5 

(sasuqis Semtani mowyobilobebiT).

hidrogamomkvebavSi Sedis avzi 6 (sur. 53) sadawnexo 5 da Semwovi 3 

milgayvanilobebi, ventilebi 2 da 4, manometri 1 da saxuravi 7. sasuqebis 

Setanis dozis mixedviT hidrogamomkvebavi SeiZleba gaimarTos erTxel an 

ramdenimejer. Setanis win gamomkvebis avzis milgayvanilobaze ixsneba 

ventili 4, romelic modis tumbos ganivi xazidan da Snekis saxeluriT 

Semobrunebisas gadaadgilebs sasuqs. ventilebis gaxsnas aregulireben 

iseTnairad, rom avzidan sasuqebis xarjvis dro iyos wreze Wauris 

mTliani Semobrunebis drois jeradi.

Sladi milgayvanilobebi (cxr. 51) gamoiyeneba wylis gadasatani 

satumbi sadgurebidan sarwyav nakveTebis Ria sarwyav arxebSi an sarwyav 

manqanebTan transportirebisaTvis. 

sur. 52. dasawvimebeli manqanis 

ddn-100-is sqema:

1-tumbo-reduqtori; 2-CarCo; 

3-gantvirTvis jaWvebi; 

4-kardanuli gadacema; 

5-hidrogamomkvebavi; 

6-Wia reduqtori; 7-Wauris   

mosabrunebeli meqanizmi; 

8-eJeqtori; 9-Waura; 10-Semwovi 

milgayvaniloba; 11-jalambari

vk-1,2 arxismwmendi gamoiyeneba natanisa da rbilReroiani 

mcenareulobisagan sarwyavi arxebis gasawmendaT da aRsadgenaT, romlis 

siRrme 1,2 m-dea da Zirze sigane 0,8. . .1,2 m. arxismwmendiT SesaZlebelia 

arxis mTliani profilis damuSaveba an cal-calke Zirisa da ferdebis. 

manqanis ZiriTadi nawilebia: greideris tipis frTebi; frTebis dakidebis 

meqanizmi, ferdobebisa da arxis Ziris momSandakeblebis CarCo, saxnisi, 

rotor-gamtyorcni, sayrdeni Txilamuri da hidroamZravi. rotor-

gamtyorcni moZraobaSi modis traqtoris ZalamrTmevi lilvidan.
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kkd-1,5 saTibeliT SeiZleba arxebis da dambebis bermebze da ferdebze 

balaxisa da wvrili buCqnari mcenareulobis moTibva da mocileba. iaraRi 

Sedgeba CarCosagan, saxsruli Stangisagan, awevisa da sakidi 

meqanizmebisagan, kompensatorisagan, hidroamZravisagan da sacvleli 

samuSao organoebisagan.

mWreli aparati normaluri Wrisaa, danis erTjeradi garbeniT, 

moqmedebaSi modis hidroZraviT. amkrefi Seicavs SeduRebul CarCos ori 

sayrdeni TvliT, focxis aparats da amZravis kolofs hidroZraviT.

sur. 53. hidrogamomkvebis 

sqema:

1-manometri; 2 da 4-venti-

lebi; 3 da 5-Semwovi da sadaw-

nexo milgayvanilobebi; 6-avzi;  

7-saxuravi.

49. Sladi milgayvanilobis teqnikuri maxasiaTeblebi

maCveneblebi
maCveneblebis mniSvnelobebi

rt-180 rt-180 m rtS-180

momsaxure personali 2 2 2

milebis diametri, mm 180 180 180

samuSao wneva, kpa 88,25 117,5 117,5

milis kedlis sisqe, mm 1,1. . .1,2 1,1. . .1,2 1,2

mobrunebis kuTxe, grd 8 10 15

rgolebis sigrZe, mm 5 000 5000 5000

masa, kg 32 30 38,5
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4.3.3. venaxebis morwyvis teqnologia da samuSaoTa organizacia

rwyvis xerxis SerCeva mdgomareobs SemdegSi. miwiszeda xerxi

gamoiyeneba mxolod tendamgrovi rwyvebisas, xolo miwispira da 

miwisqveda-vegetaciis dros. rwyvis ori xerxidan erT-erTis SerCevisas 

iTvaliswineben iseT gadamwyvet faqtorebs, rogoricaa venaxis nakveTebis 

ganlageba da zomebi, niadagis fenis simZlavre, niadagis damlaSebis done, 

gruntis wylebis ganlagebis siRrme, adgilmdebareobis reliefi, 

gamorecxvisadmi niadagis mdgradoba, agreTve wyliTa da teqnikiT 

uzrunvelyofa.

zedapiruli morwyva (miwiszeda da miwispira xerxebi) niadagis fenis 

mcire simZlavrisa da Zlieri wyalgamtarobisas dakavSirebulia wylis 

mniSvnelovan danakargebTan. dawvimeba ar aris rekomendebuli 

damlaSebuli da mcire wyalgamtarianobis mqone niadagebisaTvis. 

wylismieri eroziis Tavidan asacileblaT ar aris mizanSewonili kvlebiT 

morwyva, Tu daxra aRemateba 0,02...0,03.

organizaciul-sameurneo moTxovnebidan gamomdinare rwyvis 

teqnologiam unda uzrunvelyos meqanizaciis gamoyeneba, rogorc morwyvis 

dros, aseve rwyvis Semdgomi operaciebis Catarebisas, saukeTeso 

agroteqnikur vadebSi sxva sasoflo-sameurneo manqanebis pirobebis 

gauaresebis gareSe.

nebismieri sarwyavi sistemis ZiriTadi elementebia: wylis wyaro, 

wylis amRebi mowyobiloba, satumbo sadguri, wyalgamtari arxebi an 

daxuruli milgayvanilobebi, sarwyavi da dasawvimebeli mowyobilobebi.

rwyvis xerxidan gamomdinare arCeven Ria, daxurul da kombinirebul 

sarwyav sistemas. kvlebiT morwyvisas ZiriTadaT iyeneben Ria sarwyav 

sistemas (zogjer kombinirebuls). am SemTxvevaSi wyali wyarodan 

nakveTebSi miewodeba TviTdinebiT an damatebiTi mowyobilobebis 

daxmarebiT magistraluri, gamanawilebeli da nakveTis arxebiT, xolo 

SemdgomSi nawildeba mTlian nakveTze sarwyavi da gamyvani kvlebis 

saSualebiT. aseTi morwyva moiTxovs winaswar sarwyavi arxebis moWras, 

romelic unda gadaswordes morwyvis Semdeg.

daxuruli sarwyavi sistemebiT wyali sarwyav nakveTamde miewodeba 

milgayvanilobiT, romelic 0,8...1 m siRrmeze ewyoba. mosarwyav nakveTze 

xorcieldeba hidrantiani daxuruli milgayvanilobis qselis ganlageba, 

romelsac uerTdeba dasawvimebeli danadgarebi da manqanebi.

wyliT sargeblobis organizacia mdgomareobs morwyvis Catarebis da 

saeqspluatacio (saremonto) gegmis swor SesrulebaSi.

morwyvis Catarebis gegma dgeba: sarwyavi miwebis gegmebis safuZvelze, 

sadac naCvenebia mudmivi da droebiTi sarwyavi qselebi, hidroteqnikuri 

nagebobebi; mocemulia wylis limitis analizi, dasawvimebeli agregatebis 

arseboba, miwebis niadagobriv-melioraciuli daxasiaTeba, zedapiris daxra 

da morwyvis xerxebi, rwyvis norma, maTi raodenoba da vadebi.
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am sakiTxebTan erTad morwyvis Catarebis gegmaSi asaxuli unda iyos 

sarwyavi saSualebebis racionaluri gamoyenebis organizacia.

sezonis ganmavlobaSi morwyvis Catarebis gegma mudmivaT ganicdis 

koreqtirebas. es damokidebulia naleqebze, haeris temperaturaze da sxva 

faqtorebze. rwyvis normebis koreqtireba gruntis wylebis gazrdis 

SezRudvis, sarwyavi miwebis karg mdgomareobaSi SenarCunebis, daWaobebisa 

da damlaSebis dauSveblobis saSualebas iZleva.

rwyvamde, bunebrivi tenuzrunvelyofis mravalwliani monacemebis 

donidan gamomdinare, adgenen wylis balansis deficits. wylis normis 

dadgenis safuZvelia niadagis hidrofizikuri Tvisebebi, venaxis 

nargaobaTa fesvTa sistemis gavrcelebis siRrme, rwyvis teqnika da 

gamoyenebuli xerxebi. 

kvlebSi rwyvis teqnologia da samuSaoTa organizacia mdgomareobs 

SemdegSi. aseTi xerxiT xorcieldeba rigTaSorisebis mTel siganeze, Rrma 

fesvTa sistemis Rrma ganlagebis venaxis xarisxiani morwyva, iqmneba 

xelsayreli temperaturuli reJimi, mikrobiologiuri da aerobuli 

procesebis optimaluri pirobebi. Txemebis gafxvierebuli zedapiri xels 

uwyobs haermimocvlas, niadagSi tenis SenarCunebas. SedegaT kargad 

viTardeba fesvebi da mcenareebis miwiszeda organoebi. 

kvlebSi rwyvisaTvis venaxis sarwyavi nakveTebis momzadebis procesi. 

moicavs Semdeg operaciebs: saeqspluatacio dagegmvas, zedapirul 

mosworebas, droebiTi sarwyavi qselis moWras, sarwyavi qselis mowyobas, 

droebiTi arxebisa da sarwyavi kvlebis Sevsebas, kultivacias. yvela 

teqnologiuri procesi unda Catardes kompleqsSi, garkveuli 

TanamimdevrobiT, sxva agroteqnikur RonisZiebebTan erTad (magaliTad, 

mineraluri sasuqebis SetanasTan, rigTaSorisebis kultivaciasTan).

kvlebSi morwyvisas, nakveTebis konfiguraciidan gamomdinare, sarwyavi 

nakveTebis farTobi Cveulebriv 5-dan 20 ha-mdea. nakveTis rwyvisaTvis 

momzadebisas, aclian yvela winaaRmdegobebs, romlebic xels uSlian 

normalur muSaobas: qvebs, Zirkvebs, fiCxebis narCenebs da sxva. 

venaxis gasaSeneblaT nakveTis dagegmvas da mindvris zedapirul 

mosworebas axdenen grZelbaziani momSandakeblebiT. aramdgradi 

mikroreliefis mqone nakveTis dagegmvas axdenen msubuqi niadagebisaTvis 

araumetes 17%; saSualo-25% da mZime-28% tenianobisas. saqcevis sigrZe 

rekomendebulia 100 m farglebSi. dagegmili zedapiris uswormasworobis 

gadaxra momSandakeblis modebis ganze unda iyos 3 sm. momSandakebelis 

momijnave gavlebs Soris pirapirebs ar unda qondeT 4 sm meti simaRlis 

safexurebi da zvinulebi. sarwyavi nakveTebis ganivi daxra dasaSvebia 

0,005...0,01 farglebSi, xolo kvlis sigrZidan damokidebulebaSi zedapiruli 

morwyvis ganivi daxra-0,001...0,01.

vegetaciuri periodis ganmavlobaSi saeqspluatacio moSandakebas 

atareben ramdenimejer SleifsaTrevelebiT. magram, sezonis ganmavlobaSi, 

aseTi mosworebisas warmoiqmneba usworobebi, romlebic uSlian 

kvalsarwyavi sistemis moWras. amitom, weliwadSi erTxel (an ukidures 
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SemTxvevaSi or weliwadSi erTxel) saWiroa rigTaSorisebis 

saeqspluatacio moSandakebis Catareba p-2,8a momSandakebliT, dag n-2,8 

greider-momSandakebliT dt-75 an tz-80 traqtorTan agregatSi, romlebic 

maqosebr-maryuWisebri sqemiT moZraoben.

moSandakebas da zedapirul mosworebas atarebs gamocdili 

meqanizatori agronomis an inJiner-melioratoris meTvalyureobis qveS. 

sworaT Catarebuli moSandakeba xels uwyobs SemdgomSi sarwyavi qselis 

moWris yvela operaciebis xarisxobriv organizebis, mrwyvelebis Sromis 

nayofierebis gazrdas da sarwyavi wylis xarjvis 15...20% Semcirebas.

moSandakebis periodSi amzadeben 3X6 m moedans traqtorTan erTad 

satumbo sadguris dasadgmelaT, agreTve masTan misasvlel gzebs. moedani 

unda ganlagdes kedelgamagrebuli sarwyavi arxidan 1...2 m mocilebiT, rac 

saWiroa wylis mimRebis dasamontaJeblaT.

rwyvis sqemis Sesabamisad sarwyavi nakveTis moniSvnas atareben muSebi-

mrwyvelebi pasuxismgebeli specialistebis xelmZRvanelobiT. instrumentad 

iyeneben 2m saxazavs da paloebs.

sarwyavi qselis venaxebis rigTaSorisebSi qselis moWra ZiriTadaT 

meqanizebulia. mudmivi sarwyavi qselis arxebis mosaWrelaT iyeneben   d-

276 a arxmWrels t-100 m traqtorebTan (erTi an ori) agregatSi, xolo 

droebiTi sarwyavi arxebis mosaWrelaT – mk-19, mk-16 sakid guTan 

arxmWrelebs, agreTve kzu-0,3 arxmWrel-gamasworebels da mowyobiloba 

prvm-19. 000.

droebiTi sarwyavi arxebi iWreba yoveli morwyvis win, vinaidan isini 

moqmedeben mxolod erTi morwyvis periodSi. morwyvidan ori-sami dRis 

Semdeg, rigTaSorisebSi niadagis tenis SesanarCuneblaT, saWiroa 

kultivaciis Catareba kzu-0,3 manqaniT an mowyobiloba prvm-19. 000.

mk-16 da mk-19 arxmWrelebi gamoiyeneba dadablebul gadacemebze 

2...4km/sT siCqariT. es ganapirobebs arxebis moWris sworxazobriobas da 

ferdebis SedarebiT simtkices.

saWreli kvlebis moWrisas, kzu-0,3 arxmWrel-gamasworebeli muSaobs 

3...4km/sT siCqariT, mosworebisas da kultivaciisas-5...6km/sT. agregatis 

moZraoba maqosebria, xolo Tu mosabrunebeli zolebi viwroa SeiZleba 

maqosebr-maryuWisebri sqemis gamoyeneba.

droebiTi sarwyavebi iWreba sworxazobrivaT da paralelurad. 

sarwyavebis sigrZe damokidebulia zedapiris daxraze, wylis xarjze, 

niadagis wylis gamtarianobaze da nakveTis reliefze. mcire daxrisas, 

wylis mcire xarjvis, susti wyalgamtarianobis da swori relifis 

SemTxvevaSi droebiTi sarwyavis sigrZe SeiZleba iyos 1000...1500 m, xolo 

didi wyalgamtarobis da rTuli reliefisas mas amcireben 400 metramde da 

ufro qvemoT. droebiT sarwyavis ganiv kveTSi unda gadiodes wylis is 

raodenoba, romlis drosac uzrunvelyofilia filtraciaze danakargebis 

gaTvaliswinebiT rwyvis norma.

sarwyavi kvlebis sigrZe da kveTi ganisazRvreba niadagis meqanikuri 

Tvisebebis, adgilmdebareobis reliefis, gamtarunarianobis, agreTve 
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samuSaoTa meqanizaciis SesaZleblobis gaTvaliswinebiT. kvlis daxram 

unda uzrunvelyos dagrovebis, dadgomis da Txemebze gadagdebis gareSe 

wylis TviTdinebiT miwodeba. kvlis siRrme isazRvreba venaxis nargavebis

movla-moyvanis pirobebidan gamomdinare, magram cdiloben mis 

SeZlebisdagvarad  daRrmavebas, rac iZleva nakveTis sigrZeze usworobebis 

daZlevis saSualebas. kvlebs Soris manZili damokidebulia 

rigTaSorisebis siganeze, sigrZis gaswvriv sacav zolze da niadagis 

meqanikur Tvisebebze. qviSnar niadagebSi kvlebs Soris manZili 

rekomendebulia 0,5...0,6 farglebSi, Tixnar niadagSi 0.6...0,8, an 0,8...1 m.

sarwyav sistemas avseben wylis gadasatani satumbo sadgurebiT, 

romlebic irCeva nakveTis zomisa da rwyvis normis gaTvaliswinebiT.

metad rTulia ferdobze ganlagebul venaxebSi kvlebSi morwyvis 

organizeba. am pirobebSi saWiroa kvalificirebuli muSebis-mrwyvelebis 

gamoyeneba. isini unda akvirdebodnen Wavlis siTanabres, mudmivaT 

aregulirebdnen wylis Camonadens da kvlis Sevsebas. saWiroa gvaxsovdes, 

rom rTul reliefian da uxarisxoT mosworebul rigTaSorisebSi kvlebSi 

morwyvisas mrwyvelebis mier daSvebulma umniSvnelo Secdomebma SeiZleba 

gamoiwvios wylis gadagdeba, humusovani horizontis Camorecxva da 

niadagis zeda fenis erozia.

droebiTi sarwyavi arxebis mosworeba xorcieldeba mk-10 da mk-15 

manqanebiT, xolo sarwyavi kvlebis-kzu-0,3 universaluri manqaniT da 

mowyobiloba prvm-19.000.

agregatis gavlis Semdeg nakveTs unda qondes grZivi da ganivi swori 

profili, xolo sarevela mcenareuloba unda iyos moWrili da niadagSi 

CakeTebuli. naTxari da naRvarevi adgilebi ivseba niadagiT, xolo 

warmoqmnili Txemebi iWreba da swordeba miwa. Tu zedapiri beltiania, mas 

amkvriveben rgolisebri sagoravebiT. amovsebuli arxis Txemebi ar unda 

aRematebodes 10 sm.

dawvimebiT rwyvis teqnologia da samuSaoTa organizacia 

mdgomareobs SemdegSi. venaxebis morwyva dawvimebiT SesaZlebelia 

gamoyenebuli iqnas tendamuxvtvis mizniT nakveTebze, romlebic moiTxoven 

mcire rwyvis normas, swor nakveTze da daseril reliefian ferdobze da 

didi wyalgamtarianobis, agreTve im nakveTze, sadac SeimCneva mewyeruli 

kerebi. am xerxis upiratesoba mdgomareobs imaSi, rom teqnologiuri 

procesis TiTqmis yvela operacia meqanizebulia: sarwyavi qselidan manqana 

iRebs wyals da fantavs mas wvimis saxiT mosarwyavi venaxis zedapirze. 

xeliT asruleben mxolod montaJisa da demontaJis, agreTve datvirTva-

gadmotvirTvis samuSao operaciebs.

magram, efeqturoba venaxebis dawvimebis morwyvisas miiRweva mxolod 

im SemTxvevaSi, Tu farTobis efeqturi morwyvis koeficienti ar aris 0,7 

dabali 5m/wm qaris siCqaris gadafarvis gaTvaliswinebiT. amisaTvis unda 

gamoiricxos sarwyavi nakveTebidan wylis Camodineba, xolo 

aramwarmoebluri danakargebi dayvanili iqnas minimumamde. sarwyavi wylis 
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temperaturas tendamuxvtviTi rwyvis Catarebisas Semodgomamde inarCuneben 

aranakleb 10 C.

venaxebis dawvimebis efeqturobis gazrda SesaZlebelia Tu wyalTan 

erTad Setanili iqneba xsnadi mineraluri sasuqebi. amisaTvis 

dasawvimebeli danadgarebi da manqanebi aRiWurveba specialuri avzebiT-

gamomkvebavebiT.

dasawvimebeli danadgarebis muSaobis reJimis SerCevisas saWiroa 

gvaxsovdes, rom morwyvisas dawvimebis intensioba damokidebulia venaxis 

rigTaSorisis niadagis mdgomareobaze, sarevelebiT dafarvis doneze, 

ferdobis daxrasa da niadagis damlaSebze.

40 meti ferdobebisas mizanSewonilia rwyvis win Catardes 

rigTaSorisebis wyvetili dakvalva, gafxviereba an daxvrelva prvm-3 

manqaniT.

dawvimebiT morwyvas atareben daxuruli an Ria sarwyavi qselidan. 

magram venaxebisaTvis daxuruli qseli gamoiyeneba weliwadSi mxolod 1-2-

jer, vinaidan is moiTxovs did kapitalur danaxarjebs. dawvimeba Ria 

sarwyavi qselidan gacilebiT iafia, magram moiTxovs xeliT Sromis did 

danaxarjebs da mrwyvelebis maRal kvalifikacias.am xerxis gamoyenebisas 

maqsimaluri yuradReba unda mieqces nakveTebisa da rigTaSorisebis 

moSandakebas.

venaxebis morwyvisas niadagis damlaSebisagan dasacavad saWiroa

dacviTi RonisZiebebis gatareba.

sarwyav nakveTTan ar unda iyos eleqtrogadamcemi xazebi, 

mSeneblobebi, xramebi, calkeuli xeebi da sxva winaaRmdegobebi. nakveTidan 

gaaqvT qvebi, xdeba ormoebis amovseba da zedapiris mosworeba. yoveli 

sezonis bolos niadagis ZiriTadi damuSavebis Semdeg hidroteqnikis 

specialistis meTvalyureobiT atareben  moSandakebas manqana p-2,8a. 

morwyvis win aTvaliereben yvela liTonis sakreb kvanZebs, urdulebs, 

milgayvanilobebs da sxva mowyobilobebs. sahaero sacobebis gamosaricxad 

sarwyav sistemas avseben TandaTanobiT (wylis Semodinebis moculoba unda 

utoldebodes  gamodevnili haeris moculobas).

Ria sarwyavi sistemidan dawvimebiT morwyvisas droebiTi sarwyavebi 

iWreba paralelurad 100...120 m arxis gaswvriv. morwyvisas agregatebis 

moZraobis uzrunvelsayofad awyoben 2,5...3 m siganis gzas.  paloebiT 

moiniSneba dasawvimebeli manqanebis urTierTganlagebis adgilebi, 

romliTac miiRweva niadagis Tanabari datenianeba.

droebiT sarwyavebs, gzebsa, Semagrovebel arxebsa da nakveTebis 

sarwyavebs Soris manZili, agreTve paloebis ganlageba damokidebulia 

dasawvimeblis konstruqciaze, dasaagregatebel traqtorze da morwyvis 

xerxze-wreze da seqtorze. 

samuSaos dawyebamde dasawvimeblebis sadgomebTan  moizideba sasuqebi. 

sasuqebis raodenoba N, kg, damokidebulia morwyvis normaze da farTobze:

                                                N=nfs
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sadac n-sasuqebis Setanis dozaa, kg/ha; f-dawvimebiT erT poziciidan 

mosarwyavi farTobi, ha, s-sadgomebis raodenoba mTliani farTobis 

mosarwyavaT. 

sasuqebis Setana sarwyav wyalTan erTad xdeba   dasawvimebliT 

farTobis dasvelebis Semdeg. (Wauris, ori-sami Semobruneba). sasuqebis 

Setanis win hidrogamomkvebis avzSi unda moxdes maTi kargi areva.

morwyvis procesSi da samuSaos damTavrebis Semdeg mowmdeba morwyvis 

xarisxi: dgindeba nidagSi tenis raodenoba. mindvris tenianoba w,%  

gamoiTvleba formuliT:

                     W=100 Qw /Qn,

sadac Qw-aris niadagSi wylis masa, g; Qn-niadagis mSrali  masa, g.

niadagis tenianobis dasadgenaT saWiroa gamoSrobis karadis, 200 

aluminis Wiqebis, Sesanaxi oTxi-xuTi yuTis, teqnikuri sasworis, niadagis 

sinjis asaRebi burRebis, saaTis qona.

4.2. venaxebis dacva mavneblebisa da daavadebebisagan

                   4.4.1  agroteqnikuri moTxovnebi

mevenaxeobisaTvis gansakuTrebul safrTxes warmoadgens iseTi 

daavadebebi, rogoricaa laqovani nekrozi, nacrisferi sidample, 

baqterialuri kibo, Wraqi, nacari, infeqciuri da arainfeqciuri qlorozi. 

yvelaze gavrcelebul da saxifaTo mavneblebs miekuTvneba orwliani da 

mtevnis foTolxvevia, obobisa da venaxis tkipebi, xvatari С, foTlisa da 

fesvis filoqsera. amitom venaxis dacva daavadebebisa da mavneblebisagan 

iTvleba aucilebel da saWiro agroteqnikur RonisZiebaT.

dacviTi RonisZiebebis umravlesoba tardeba Sxamqimikatebis 

gamoyenebiT, anu qimiuri meTodiT. damatebiT SeiZleba gamoyenebuli iqnas 

agroteqnikuri xerxi, romelic iTvaliswinebs rigTaSoris droul da 

xarisxian xvnas, mcenareTaSorisebis damuSavebas, gasxvlasa da lerwis 

rigTaSorisebidan gatanas da sxva.

qimiuri meTodi yvelaze gavrcelebulia, romelic iTvaliswinebs 

mcenareebis SxamqimikatebiT Sesxurebasa da Sefrqvevas. damuSavebis vadebi 

dafuZnebulia Semodgomis da zafxulis periodSi mavneblebis da 

daavadebebis saxeobaTa da raodenobrivi Semadgenlobis gamokvlevebze. 

yvelaze efeqturia damcavi RonisZiebebi, romlebic iZlevian Sedegs 

maqsimalurad SemWidroebul vadebSi, anu 3-5 dReSi. 

Sesxurebis Catareba rekomendebulia aranaklebi 50C temperaturis 

dros, mSral da uqaro, an mcire qarian amindebSi. Tu temperatura 200C 

metia, maSin Sesxurebas atareben gvian saRamos, anu dadablebuli 

temperaturis pirobebSi. Sefrqveva ukeTesia Catardes adre diliT, vinaidan 

am dros cvari jer ar aris SemSrali da fxvnilovani Sxamqimikati kargad 
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ewebeba foTlis zedapirs. foTlovani zedapiris SxamqimikatebiT dafarvis 

xarisxi damokidebulia samuSao siTxeebis momzadebis xarisxze 

(Sesxurebisas), Sxamqimikatebis daqucmacebaze (Sefrqvevisas), Sxamqimikatebis 

gafrqvevaze, gamtverianebaze (rogorc Txevadi, aseve fxvnilovani), 

agregatis moZraobis siCqareze.

meqanizaciis saSualebebi unda muSaobdnen SeuferxeblaT da 

uzrunvelyofdnen suspenziebisa da pesticidebis emulsiebis wylisa da 

zeTovani 10%-mde da 4% bordos siTxis koncentraciebis maRali 

siTanabriT Sesxurebas. momzadebuli samuSao siTxe unda iyos 

koncentraciis mixedviT Tanabari da is ar unda aRematebodes ± 5%.

Sesxurebis xarisxi vizualurad fasdeba foTlebze wveTebis Tanabari 

ganawilebiT. Cveulebrivi Sesxurebisas 1 sm2 foTlis orive mxare 

dafaruli unda iyos TanabraT aranakleb 30 wveTiT  (xsnaris xarjvis 

norma 500-dan 2000 l/ha) wveTebis zoma unda Seadgendes 200...500 mk, 

mciremoculobiani Sesxurebisas (xarjvis norma 200-dan 400 l/ha), ara 

umetes 200 mk.

venaxis nargaobaTa Sefrqvevisas foTlis zedapirze. qimiuri 

preparati unda iyos datanili TanabraT. Sxamqimikatebis xarjvis norma 

unda iyos 10 da n 40 kg/ha-mde. 

venaxSi niadagis fumigacias atareben gvian SemodgomiT, foTolcvenis 

Semdeg. fumigantebi SeaqvT niadagis rigTaSorisebis damuSavebisas 15 dan 55 

sm-mde siRrmeze.  fumigaciis Sqamqimikatebis Setanis dozebi meryeobs 

farTo zRvrebSi-160-dan 500 l/ha.

  

              4.4.2venaxis qimiuri damuSavebis manqanebi da mowyobilobebi

samuSao siTxeebis mosamzadeblad arsebobs stacionaluri szs-10, 

gadasatani agregatebi apJ-12, stk-5 (bulgareTi) da pemiqs-1004 (ungreTi). 

samuSao siTxeebis Semsxureblebis gawyobis adgilamde gadasatanad 

gmoiyeneba moculobebi-gamwyobebi rJu-3,6, zJv-1,8 da rJt-4. mcenareTa 

SesasxureblaT iyeneben ovt-1v, opv-1200, op-2000-01 (cx. 52) misabmel manqanebs, 

agreTve on-400-5, oum-4, om-630, om-320 (cx. 53) sakid manqanebs. oSu-50 a (cx. 54) 

manqana gamoiyeneba SesafrqvevaT, filoqseris winaaRmdeg gamoiyeneba 

fumigatori fv-2 (cx. 55).

szs-10 stacionaluri sadguris meSveobiT SeiZleba sxvadasxva 

preparatebisgan xsnarebis, suspenziebis da emulsiis saxiT samuSao 

siTxeebis momzadeba da Semsxureblebis an satransporto saSualebebis 

gamarTva.

sadguris ZiriTadi mowyobiloba (sur. 54)-aris oTxi rkinabetonis 

cilindruli formis amfora, romelTaganac ori patara 3 da 8 1 m3

moculobisaa, gankuTvnilia Sabiamnis da kiris rZis mosamzadeblaT, ori 5 

da 7 didi 2 m3 moculobisaa-samuSao siTxisaTvisaa da damatebiTi wylis 

tevadoba 11. garda amisa, sadguri aRWurvilia fxvieri da Txevadi 

Sxamqimikatebis dozatorebiT 14 da 9, agreTve saqrobi ormodan 12  kiris 
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comis, mimwodebeli CamCiT.  yvela amfora aRWurvilia individualuri 

eleqtroamZraviani propeleruli amrevebiT 4. wylisa da samuSao siTxis 

miwodebas axorcielebs satumbi agregatebi 6 da 10. amforebi aRWurvilia 

donis mzomebiT, romelTa meSveobiT samuSao siTxis donis gadametebisas   

xdeba tumboebis avtomaturi gamorTva.  magistraluri milsadenebi 

aRWurvilia sakvalTeebiT, onkanebiT da filtrebiT.

50. misabmeli Semsxureblebis teqnikuri maxasiaTeblebi

maCveneblebi
maCveneblebis mniSvnelobebi

ovt-1v opv-1200 op-200-01

agregatirdeba traqtorebTan, 
wevis klasi

0,9...1,4

mwarmoebluroba, ha/sT 2,2 2,7...3,6 3,6...4,8

samuSao siCqare km/sT, ara 
umetes 

7 8 8

samuSao modebis gani, rigi 2...3 3 4

avzis tevadoba, l 1200 1200 2000

samuSao siTxis xarji, l/ha 600...1000 250...1000 100...500

tumbos tipi dguSiani

tumbos miwodeba, l/wT 85 120 120

gabarituli zomebi, mm:
sigrZe
sigane 
simaRle

3450
1600
1600

3500
1700
1760

4900
1700
1850

manqanis masa, kg 860 850 1350

      

    sadguris agregatebisa da aparaturis samarTavad gamoiyeneba paketur 

CamrTvelebiani pulti 13, romliTac CairTveba da gamoirTveba amrevebi. 

marTvisaTvis gamoiyeneba agreTve Rilakuri sadgurebi da madozirebelisa 

da satumbo agregatebis CarTvis gadamrTavi. aqve damontaJebulia sami 

magistraluri damcveliani gamSvebi da impulsebis rele-mricxveli rsi-1.

sadguris yvela agregati da meqanizmi idgmeba kapitalur SenobaSi, 

sadac gaTvaliswinebulia Sxamqimikatebis maragebis Sesanaxi saTavso 1, 

kabinet-laboratoria 2. sadgurs emsaxureba ori adamiani: eleqtrikosi da 

damxmare muSa.

apJ-12 agregati gankuTvnilia samuSao siTxeebis (xsnarebisa, 

suspenzebis da emulsiebis), pastisebri, kristaluri, fxvnilisebri da 

Txevadi pesticidebidan mosamzadeblaT. agregati aRWurvilia 

Semsxureblebis avzebis, TviTmfrinavebisa da Sveulmfrenebis gasawyobi 

saSualebebiT.
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  51. sakidi (damontaJebuli) Semsxureblebis teqnikuri    

     maxasiaTeblebi

maCveneblebi
maCveneblebis mniSvnelobebi

on-400-5 oum-4 om-630 om-320

agregatirdeba 
traqtorebTan, wevis klasi 

1,4. . .2

mwarmoebluroba, ha/sT  2,8 4,8 3,6. . .4,8 3,6. . .5,7

momsaxure personali 1 1 1 1

samuSao modebis gani, 
rigebis

2 4 4 4

avzis tevadoba, l 400 400 630 320

tumbos tipi centridanuli              dguSiani

tumbos miwodeba, l/wT 60 60 120 65

satransporto siCqare, km/sT 16 15 15 15

samuSao siCqare km/sT, ara 
umetes km/sT 

8 8 5. . 
.12

6. . 
.10

samuSao siTxis xarji, l/ha 100...600 100 100...500 40-mde

gabarituli zomebi, mm:
sigrZe
sigane 
simaRle

1360
1220
1480

1600
1300
1780

2000
1800
1700

1800
1800
1700

masa, kg 385 350 575 550

   52. oSu-50 a Semfrqvevis teqnikuri maxasiaTeblebi

maCveneblebi maCveneblebis mniSvnelobebi
agregatirdeba traqtorebTan, wevis 
klasi

0,6. . .2

moxmarebuli simZlavre, kvt 10
samuSao siCqare, km/sT 8
satransporto siCqare, km/sT 15
mwarmoebluroba, ha/sT 5
momsaxure personali 1
preparatis xarji, kg/ha 10. . .40
bunkeris tevadoba, m3 0,16
gabarituli zomebi, mm:
sigrZe
sigane
simaRle

1600
900
1980

masa, kg 280
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53. fv-2 a fumigatoris teqnikuri maxasiaTeblebi

maCveneblebi maCveneblebis mniSvnelobebi
agregatirdeba traqtorebTan, wevis 
klasi

t-54v, dt-75 m

mwarmoebluroba ha/sT 1,6-mde
samuSao siCqare, km/sT 2,6
momsaxure personali 6
avzis tevadoba, l 400
modebis gani, m 1,5. . .2,4
siTxis Setanis siRrme, sm
samuSao organoebiT:
erTiT
oriT

55-mde
35-mde

gabarituli zomebi, mm:
sigrZe
sigane
simaRle

1250
1050
940

masa, kg 250

agregati muSaobs stacionalur pirobebSi wyalsatevebisa da 

wyalgayvanilobis qselebTan siaxloves. is warmoadgens gadasatan 

danadgars da Sesrulebulia erTRerZa naxevarmisabmelis saxiT, 

romelzedac damontaJebulia ZiriTadi nawilebi da sakrebi erTeulebi. 

samuSao organoebi moZraobaSi modis traqtoris an sakuTari 

eleqtroZravis saSualebiT. agregati Sedgeba ZiriTadi 16, (sur. 55), 

damatebiTi 17 da damxmare 7 avzebisagan, sarezervo tevadobisagan 6, 

centridanuli tumbosagan 1, hidromeqanikuri damqucmaceblisgan 11, 

safariani 15 hidroelevatorisagan 14, hidroamrevisagan 10, gasamarTi 

Slangebisagan 13 da damwnexi komunikaciis saxelurisagan 12, 

dozatorisgan, sarqveliani 5 amRebi mowyobilobisagan, marTvis 

pultisagan, filtrisgan, 2,3,8 avzebis sarqvelebisagan,  CamomSvebi 4 da 

damcavi 9 sarqvelisagan.

sur. 54. szs-10 stacionaluri 

gasamarTi sadguris mowyobilobe-

bis ganlagebis sqema:

1-Sxamqimikatebis sawyobi; 

2-kabinet-laboratoria; 

3-Sabiamnis siTxis amfora; 

4-amrevi; 5-7-mza samuSao 

siTxis amforebi; 6 da 

10-satumbo agregatebi; 8-kiris 

rZis amfora; 

9-Txevadi Sxamqimikatebis 

dozatori; 11-wylis saTadarigo tevadoba; 12-Camqrobi kiris ormo; 13-

marTvis pulti; 14-fxvieri Sxamqimikatebis dozatori.
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marTvis distanciuri pulti saSualebas iZleva operatoris samuSao 

adgilidan gaixsnas da daixuros Semwovi da damwnexi komunikaciebis 

sarqvelebi, hidroelevatoris safari da damatebiTi avzis amrevis CarTvis 

quro. pultze damontaJebulia eleqtroZravis Rilakisebri posti, 

damatebiT avzSi siTxis donis signalizatori, ZiriTadi avzis donis mzomi 

skala da manometri. eleqtroZravi iRebs kvebas cvladi denis 220/3803 

qselidan.

apJ-12 muSaobs 1,4 wevis klasis traqtorebTan. agregatis 

mwarmoebluroba 12t/sT-ia, emsaxureba ori adamiani.

agregati stk-5 gankuTvnilia xsnarebis, emulsiebisa da suspenzebis 

saxiT samuSao xsnarebis mosamzadeblaT. is warmoadgens 

naxevradmisabmels, romlis CarCoze damontaJebulia yvela ZiriTadi 

asakrebi erTeulebi.

agregati Sedgeba hidroamZraviani 17 ZiriTadi avzisagan 20 (sur. 56), 

avzi-amrevisagan 14, romelSic mzaddeba koncentrirebuli sadede siTxe da 

xdeba misi Semdgomi gaxsna wyliT, mowodeba xdeba wyalsatevidan 1 

filtri 12 da gamwyobi saxeluriT 3, bordos siTxis mosamzadebeli 

mowyobilobis mimReb Taviani damatebiTi avzisagan 5, hidroavzisagan,

centraluri tumboebis 6 da hidro- Zravebis aZvris reduqtoriani satumbo 

jgufebisagan. gasamarT mowyobilobaSi Sedis

sur. 55. Sxamqimi-

katebis samuSao siT-

xeebis mosamzadebeli 

apJ-12 agregatis hid-

ravlikuri sqema:

1-centridanuli 

tumbo; 2,3, da 8-dama-

tebiTi, ZiriTadi da 

damxmare avzebis sarq-

velebi; 4,5 da9-Camom-

Svebi, amRebi da dam-

cavi sarqvelebi; 6-sa-

rezervo tevadoba; 7,16 

da17-damxmare, ZiriTa-

di da damatebiTi av-

zebi; 10-hidroamrevi;                                                      

11-hidromeqanikuri 

damqucmacebeli; 12-gamwyobi saxeluri; 13-gasamarTi Stanga; 14-hidro

     elevatori; 15-hidroelevatoris safari.
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sur.56. stk-5 agregatis teqnologiuri procesis sqema:

1-wyalsatevi; 2 da 19-filtrebi; 3-gasamarTi saxeluri; 4- bordis 

siTxis mosamzadebeli mowyobilobis mimRebi Tavi; 5 da 20 damxmare da 

ZiriTadi avzebi; 6 da 10-tumboebi; 7,8,9,12,15,16,21 da 22-Camketi sarqvelebi;

11-eJeqtori; 13-milgayvaniloba; 14-avz-amrevi; 17-hidroamrevi; 18-saxeluri

gamwyob mowyobilobaSi Sedis filtriani-19 saxeluri 18. hidroko-

munikaciis sistema moicavs milgayvanilobas 13, eJeqtors 11 da Camket 

sarqvelebs 7,8,9,12,15,16,21 da 22. hidrotumboiani reduqtori dgeba 

traqtoris ZalamrTmev lilvze da fiqsirdeba saCeriT.

stk-5 agregatis garda gamoiyeneba stk-5bpk, stk-5bpe, stk-5bp, stk-5gp 

manqanebi. CamoTvlili modifikaciebi ZiriTadi modelisagan gansxvavebiT 

aRWurvilia bordos siTxis mosamzadebeli mowyobilobiT, agreTve 

agregatis komponenentebis hidravlikuri CatvirTvis mowyobilobiT. 

komponentebidan mzaddeba samuSao siTxe.

stk-5 agregatebi muSaoben 1,4 t klasis traqtorebTan. stk-5 agregatis 

mwarmoebluroba bordos siTxis momzadebisas 15t/sT, emsaxureba erTi 

traqtoristi da operatori.

pemiqs 1004 agregati gankuTvnilia mcenareTa qimiuri damuSavebisaTvis 

saWiro koncentraciis samuSao siTxis mosamzadeblaT da dasarigeblad. 

siTxe mzaddeba Caketil sistemaSi hidroeJeqtoriT, romelic qmnis siTxis 

turbolentur moZraobas.

agregati damontaJebulia naxevradmisabmelis bazaze da Seicavs 

ZiriTad avzs 1 (sur. 57), Stangian 10 Casarecx filtrian 11 avzs 9, 

centridanul tumbos 4, eJeqtors 7, Camket sarqvelebs 3,15,17,25 burTula 

onkanebs 6,8,14,26, ukusarqvelian 22 amReb saxelurs 23, romelic axdens 

wyalsatevebidan 2 wylis miwodebas, donis mzoms 27 gamwyob saxelurs 13, 

milgayvanilobebis sistemas 2,5,12,16,18,24 da kardanuli gadacemisa 20 da 

reduqtoris 19 Semdgar amZravs.
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agregatis mwarmoebluroba 12 t/sT-mdea, emsaxureba traqtoristi da 

operatori. manqana agregatirdeba 1,4 wevis klasis traqtorebTan.

sur. 57 agregat  pemiks-1004  teqnologiuri procesis sqema

1 da 9 – ZiriTadi da Casarecxi avzebi; 2, 5, 12,16, 18 da 24 – mil-

gayvanilobebi; 3, 15, 17 da 25 – Camketi sarqvelebi; 4 – tumbo;   6, 8, 

14 da 26 – burTula onkanebi; 7 – eJeqtori; 10 –Stanga; 11 – filtri; 

13 da 23 – gamwyobi da amRebi saxelurebi; 19 – reduqtori; 20 – kar-

danuli gadacema; 21 – wyalsatevi; 22 – filtriani ukusarqveli;    

27 – donis mzomi; 28 – amrevi.

gamwyobi rJu-3,6 gankuTvnilia Sxamqimikatebis xsnarebis amosaRebaT 

da transportirebisaTvis, SemdgomSi Semsxureblebis gasawyobaT. am 

manqaniT SesaZlebelia agreTve gamoyenebis adgilamde. Txevadi sasuqebis, 

amiakis wylis da herbicidebis xsnarebis gadazidva. gamwyobi aRWurvilia 

saketebiani cilindruli cisterniT, gammarTveli StangiT da sadawnexo-

vakuumuri mowyobilobiT.

Semsxurebeli ovt-13 gamoiyeneba venaxebis, baRebis, agreTve mindvris 

kulturebis mavneblebisa da daavadebisagan dasacavad, is warmoadgens 

calmxriv misabmel ventilatorul manqanas, romlis samuSao organoebis 

aZvra xdeba traqtoris ZalamrTmevi lilvidan.

Semsxurebelis ZiriTad regulirebebi mdgomareobs saqSenis daxris 

kuTxis SerCevaSi da samuSao siTxis xarjvis dadgenaSi. saqSenis 

horizontisadmi saWiro daxris kuTxes arCeven mobrunebis meqanizmis 

berketis naxvretebSi hidrocilindris Wokis samagri RerZis 

gadaadgilebiT. samuSao siTxis xarjvas cvlian dozatorisa da wnevis 

regulatoris mqnevaras meSveobiT. garda amisa, samuSao siTxis xarjisa da 
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gafrqvevis Sesacvlelad Semsxurebels moyveba sacvleli saqSenebi. 

agregats emsaxureba traqtoristi.

Semsxurebeli opv-1200 Seqmnilia ovt-1v da opS-15 Semsxureblebis 

bazaze. misi sakrebi elementebi unificirebulia am manqanebidan.

Semasxurebeli damontaJebulia misabmel Sasze da Sedgeba samuSao 

siTxis hidroamrevian 4 avzisagan 5 (sur. 58), donis mzomisagan 1 da 

CamosaSvebi onkanisagan 6, tumbosagan 8, reduqciur sarqveliani wnevis 

regulatorisagan 14, manometrisagan 13 da gadamSvebi magistralisagan, 

ventilatoruli gamfrqvevi mowyobilobisagan 3, Semwovi da damwnexi 

komunikaciebisagan.

sur.58. opv-1200 Semsxurebelis sqema:

1-donis mzomi; 2-Casasxmeli xaxa; 3-gamfrqvevi mowyobiloba;

4- hidroamrevi; 5-avzi; 6-CamosaSvebi onkani; 7-filtri;

8-tumbo; 9- hidro eJeqtori; 10 da 11-ventilebi; 12-wamkveTi 

mowyobiloba; 13- manometri; 14-wnevis regulatori.

wnevis regulatori Sedgeba damcav sarqveliani marcxena nawilisagan, 

is daregulirebelia 2,1 mpa wnevaze da marjvena-romelic uzrunvelyofs 

wnevis cvalebadobas 0-dan 2,1 mpa zRvrebSi.

gamfrqvevi mowyobiloba Seicavs ventilatoris Tvals, gafrqvevebian 

da frTaukanebis or seqcias. safrqvevi mowyobilobis garsacmze aris 

frTebi, romlebic cvlian gafrqveuli samuSao siTxis nakadis 

mimarTulebas. ventilatorul mowyobilobaze damontaJebulia frTaukana 

(gamoiyeneba Semsxurebelis mindvrisa da venaxebSi muSaobis variantSi), 

romlis daniSnulebaa gafrqveuli samuSao siTxis sahaero nakadis 

mimarTulebis Secvla.

Semsxurebelis Semwovi komunikacia Sedgeba tumboebisagan 8, 

filtrisgan 7, saxelurisgan, milisgan da ventilisagan 10. 
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damwnexi komunikacia aerTianebs tumbos 8, reduqciul sarqvelian 

wnevis regulators 14, wamkveT mowyobilobas 12, saxelurebs da ventils 11. 

wamkveTi mowyobiloba qmnis samuSao siTxis nakadis saWiro mimarTulebas.

tumboebisa da Tvlis aZvra xdeba traqtoris ZalamrTmevi lilvidan 

kardanuli gadacemis da reduqtoris meSveobiT. 

Semsxurebelis gawyoba samuSao siTxiT xdeba xaxis 2 Casasxami 

filtris meSveobiT. TviTgamarTva xorcieldeba hidroeJeqtoris 9 

meSveobiT. teqnologiuri procesis dros, koncentraciis SenarCunebis 

mizniT, samuSao siTxes mudmivaT ureven hidravlikuri amreviT.

muSaobaSi agregats emsaxureba traqtoristi, xolo gamarTvisa da 

teqnikuri momsaxurebisas-damatebiT emsaxureba damxmare muSa.

op-2000-01 Semsxurebeli gankuTvnilia venaxebis, baRebis da mindvris 

kulturebis Sxamqimikatebis xsnarebiT, suspenzebiT da mineralur-zeTovani 

emulsiebiT qimiuri damuSavebisaTvis.

manqana warmoadgens erTRerZa misabmels, romlis Sasze 

damontaJebulia hidravlikur amreviani SuSa-plastikuri avzi, 

ventilatoruli gamfrqvevi mowyobiloba, kardanuli gadacema, Zaluri 

agregati, wnevis regulatori, nakadis gadamrTveli da siTxis xarjvis 

regulatori. haer-siTxovani nakadis Wavlis Sesaqmnelad 

gaTvaliswinebulia diskuri safrqvevi da ori ZiriTadi ventilatori, 

romlebic SeiZleba dayendes vertikalur sibrtyeSi sxvadasxva kuTxiT.

saWiro reJimze awyoba sruldeba avtomaturad daxuruli Wavlis 

meTodiT, anu siTxis Warbi raodenoba, romelic ar gatardeba marTvis 

pultis mier samuSao organoebze, gadaisxmeba ukana avzSi.

om-630 Semsxurebeli gamoiyeneba venaxebis suspenziisa da emulsiebis 

xsnarebiT Sesasxureblad,  xarjiT 100-dan 500l/ha.

manqanis CarCoze damontaJebulia ZiriTadi kvanZebi: hidravlikur 

amreviani polieTilenis avzi da donis mzomi, tumboiani Zaluri agregati, 

ventilatoruli safrqvevi mowyobiloba, wnevis regulatori, nakadis 

gadamrTveli.

haer-siTxur nakads qmnis ori RerZuli ventilatori, romelTa 

vertikalur sibrtyeSi dayeneba regulirdeba da amiT uzrunvelyofilia 

nargaobis mTlian simaRleze xarisxiani damuSaveba. diskuri safrqvevebi 

saSualebas iZleva venaxebis Sesxureba Catardes rogorc Cveulebriv, aseve 

mcire moculobian reJimSi.

siTxis nakadis gadasarTavad marcxena an marjvena safrqvev organoze 

aCereben ventilatoris marcxena an marjvena Tvlebs. es SesaZlebelia 

hidromowyobilobiT traqtoristis kabinidan Sesruldes.

on-400-5 Semsxurebeli gankuTvnilia venaxebisa da baRebis 

mavneblebisa da daavadebebisagan Txevadi SxamqimikatebiT qimiuri 

dacvisTvis samTo miwaTmoqmedebis zonebSi 200-mde ferdobze. SesaZlebelia 

misi gamoyeneba vake adgilebSic.

Semsxurebeli Seicavs CarCos, avzs, tumbos, Semwov filtrs, Zalur 

agregats, universalur ventilatorul mowyobilobas, marTvis pults, 
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kardanul gadacemas, demferul mowyobilobas, manometrs da komunikaciebs. 

Zaluri agregatis marTvis meqanizmi, agreTve tumbo unificirebulia ovt-13 

mowyobilobebidan.

dozatori da ventilatoruli mowyobiloba konstruqciiT ar 

gansxvavdeba ovt-1v Semsxurebelze dayenebulisagan.

saqSenis daxris saWiro kuTxe miiRweva hidrocilindris CarTviT, 

agreTve mobrunebis meqanizmis berketis naxvretebSi hidrocilindris 

Wokis damamagrebeli RerZis gadaadgilebiT. mocemuli normidan 

gamomdinare samuSao siTxis xarji regulirdeba dozatorisa da marTvis 

pultis saxeluris meSveobiT. RreCo, mobrunebis meqanizmSi, regulirdeba 

mis korpusSi Camagrebuli sami WanWikiT.  jaWvi iWimeba xraxnebiT.

oum-4 Semsxurebeli gankuTvnilia venaxisa da sxva mravalwlovani 

nargavebis 100 l/ha-mde Sxamqimikatebis Txevadi xsnarebiT mcire 

moculobiTi damuSavebisaTvis. manqana Sedgeba CarCosagan, avzisagan, 

reduqtorebisagan, tumbosagan, ventilatoruli mowyobilobisagan, marTvis 

pultisagan da kardanuli gadacemisagan. 

avzi damzadebulia polimeruli masalisagan. Casasxmel xaxaSi 

Cayenebulia filtri. avzis zeda nawilSi damagrebulia skaliani da 

isriani donis mzomi, romlis tivtiva avzis Sida RruSia CamontaJebuli. 

avzis qveda nawilSi ganlagebulia amrevi mowyobiloba. ventilatoruli 

mowyobiloba Seicavs Tvals, Cayenebuli gaswrebis quroTi da 

gamasworebeli aparatiT, romelic mimarTavs haers gafrqveul siTxesTan 

erTad. 

Semsxurebelis konstruqciaSi gamoyenebulia diskuri tipis 

safrqveebi, romlebic Cayenebulia cilindruli garsacmebis gamomaval 

kveTebSi ventilatorebis RerZebis TanaRerZulad an maTgan 

damoukideblaT. safrqvevi Sedgeba moqlonebiTa da wertilovani 

SeduRebiT SeerTebuli gareTa da Sida diskebisagan. manZili diskebs 

Soris 2 mm. Sida disks aqvs konusuri Sesasvleli, sadac miewodeba 

samuSao siTxe damwnexi komunikaciidan.  

xarjvis normidan gamomdinare, samuSao siTxes wuTier xarjs 

aregulireben marTvis pultis mqnevarasa da madozirebeli sayelurebis 

meSveobiT.

ventilatoris Tvlis frTebsa da gamasworebel aparats Soris 

RreCos cvlian korpusis damagrebis WanWikebis qveS ganlagebuli 

sayelurebis saSualebiT. korpusis gadaadgileba horizontalur sibrtyeSi 

xdeba kronSteinebSi da CarCoebSi arsebuli kiloebiT.

om-320 Semsxurebeli gankuTvnilia venaxisa da sxva mravalwlovani 

nargavebis specialuri preparatuli formis pesticidebiT 

damuSavebisaTvis, xsnaris 40 l/ha-mde xarjviT. 

manqana warmoadgens CarCoze damagrebul konstruqcias, romelsac 

samwertiliani sakidis sistemiT aerTeben mtz-30, mtz-82, t-70k, t-70 s 

traqtorebTan. Semsxurebelis ZiriTadi kvanZebia: hidroamreviani 2 da 

donis mzomiani 1 avzi 15 (sur. 59), Zaluri agregati tumboTi 12 
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droseliani (maregulirebeli sayeluri) 8 ventilatorul-gamfrqvevi 

mowyobiloba 7, diskuri gamfrqvevelebi 6, marTvis pulti 10 manometriT 5, 

Semwovi magistrali 14 filtriT 13, damwnexi komunikacia saxelurebiT 3,9 

da 11, CamosaSvebi saxeluri 4.

Semsxurebelis droselebi da komunikaciebi, romlebic 

uzrunvelyofen samuSao siTxis zust dozirebas, damzadebulia 

Sxamqimikatebisadmi medegi specialuri masalisagan.

marjvena an marcxena safrqvev organozea samuSao siTxis nakadis 

gadarTvisas traqtoristi kabinidan aCerebs ventilatoris marjvena an 

marcxena Tvals.

  sur. 59. om-320 Semsxurebelis teqnologiuri procesis sqema:

1-donis mzomi; 2-hidroamrevi; 3,4 da 9 da 11; saxelurebi 5- ma-

nometri; 6-diskuro gamfrqvevi; 7-ventilatoruli safrqvevi 

mowyobiloba; 8-droseli (madozirebeli sayeluri); 10- marTvis

pulti; 12-tumbo; 13-filtri; 14-Semwovi magistrali; 15-avzi.

om-320 muSaobs om-630 Semsxureblis msgavsad. oSu-50a SemfrqveviT 

xdeba venaxis damuSaveba fxvnilisebri  SxamqimikatebiT.

manqanis ZiriTadi kvanZebia: CarCo, bunkeri, reduqtori, Tavisufali 

svlis quro, ventilatori, gamfrqvevi mowyobiloba, kardanuli gadacema. 

Semfrqvevi montaJdeba 0,6 da 1,4t wevis klasis traqtorebze. samuSao 

organoebi moZraobaSi modis traqtoris ZalamrTmevi lilvidan. 

centridanuli ventilatoris gamomavali naxvreti Sesrulebulia miltuCis 

saxiT, romelzedac mimagrebulia safrqvevi mowyobiloba. dagrovili 

wylis Camosadineblad ventilatoris garsacmis qveda nawilSi 

gaTvaliswinebulia sacobiani CamosaSvebi naxvreti.

bunkeris SigniT dayenebulia sabrunebeli da Snek-mkvebavi 

eqvsfrTiani koWiT, romelic ganlagebulia bunkeris ZirSi arsebuli 

naxvretis Tavze da mimmarTveli safaris fanjriT. mocemul mdgomarobaSi 

safars ayeneben berketiT gvarlis meSveobiT. bunkeridan Sxamqimikatebis 

avariuli gadmotvirTvisas Rari icvleba specialuri mowyobilobiT. 
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manqanas SeuZlia erTdroulaT daamuSaos venaxis 3-4 rigi. Sori 

rigebisaTvis gamoiyeneba samkapiani milyeli. haeris nakadis mimarTulebas 

aregulireben mimmarTveli frTebiT. venaxis axlo rigebis Sefrqveva xdeba 

saqSeniT, romelic ventilatoris garsacmis  gverdiT farjebze magrdeba. 

haeris nakadis marjvniv (traqtoris svlis mixedviT) mimarTvisaTvis 

saqSens ayeneben SveriliT qveviT, marcxniv-SveriliT zeviT.

kardanul gadacemaSi Sedis ori cvladi kardanuli lilvi, romelTa 

gamoyeneba damokidebulia dasaagregatirebel traqtorebze. 

Sxamqimikatebis xarjvis norma damokidebulia, rogorc agregatis 

moZraobis siCqareze, aseve bunkeris xvrelis safaris gaxsnis doneze.

fv-2 (fun) fumigatori gankuTvnilia venaxebSi Txevadi fumigantebis, 

agreTve emulsiebis, suspenzebisa da sasuqebis xsnarebis niadagSi 

SesatanaT.

fumigatoris ZiriTadi sakrebi erTeulebia: avzi 16 (sur. 60) Casasxami 

xaxiT, filtri 1, donis mzomi 3, saleqari-15, dguSis tipis tumbo-

dozatori, romelic Seicavs Wia reduqtors 10, cilindrebi 4, sarqvelebis 

bloki 5, pnevmohidravlikuri akumulatori 6, mrudmxara-barbaciani 

jgufebi mxruliT 11, Semwovi komunikaciis milsadeni 14 CamomSvebi onkaniT 

13, safar sarqveliT 7, damwnexi komunikacia mkvebavi 8, buniki 9 da 

manometri 2; samuSao organoebi da kardanuli gadacema.

sur. 60 fv-2a (fun) fumi-

gatoris sqema:

1-filtri; 2-manometri; 3-donis 

mzomi; 4-cilindri; 5-sarqvele-

bis bloki; 6-pnevmohidravli-

kuri akumulatori; 7-safari 

sarqveli; 8-mkvebavi; 9-buniki; 

10-Wia reduqtori;  11-mxreula; 

12-xraxni; 13-CamomSvebi onkani; 

14-milsadeni; 15-saleqari;   

16-avzi.

samuSao organo warmoad-

gens farTo modebisganian 

Rru brtyladmWrel TaTs, 

romelic emsaxureba samuSao 

siTxis Setanas mkvebaviT  nia-

dagis Rrma gafxvierebasTan 

erTad. fv-2a manqana muSaobs Semdegi sqemiT. tumbo-dozatori iwovs samu-

Sao siTxes avzidan Semwovi komunikaciis filtriT da awvdis mas sarqve-

lebis bloks. Semdeg siTxe miemarTeba mkvebavisaken wyvetis sarqvelis 

gavliT, sadac xdeba gafrqveva da wneviT miedineba brtylad mWreli TaTis 

xvreliT niadagSi.
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4.4.3. venaxebis qimiuri damuSavebis teqnologia da samuSaoTa  

          organizacia

venaxebis qimiuri damuSavebis safuZvelia Sesxureba, romlis 

teqnologiuri procesi Seicavs Semdeg operaciebs: samuSao siTxis 

momzadebas, mis transportirebas mcenareTa damuSavebis adgilamde, 

samuSao siTxiT Semsxureblebis gamarTvas da venaxebis Sesxurebas.

samuSao siTxis momzadeba metad Sromatevadia da moiTxovs samuSaos 

gaazrebul organizebas. pirvel rigSi unda ganisazRvros meqanizaciis is 

saSualebebi da maTi ganlagebis adgili, romlebic gamoyenebuli iqneba 

samuSaoebis CasatareblaT. gasaTvaliswinebelia konkretuli SesaZleblo-

bebi da pirobebi.

samuSao siTxis momzadebis stacionaluri punqtebis mowyoba saWiroa 

iq, sadac didi dasamuSavebeli venaxebis farTobebia (500...1000 ha) da 

ganlagebulia erT an or masivSi da maT Soris dacileba 1...3 km-ia.

Tu venaxebis farTobebi (sxva mravalwlovani  nargavebi) gafantulia 

ramodenime nakveTad da dacilebuli arian erTmaneTisagan didi manZiliT, 

maSin samuSao siTxis mosamzadeblaT iyeneben gadasatan agregatebs, 

rogoricaa apJ-12, stk-5 an pemiks-1004.

stacionaluri da gadasatani saSualebebis ganlagebis adgilis 

SerCevisas saWiroa mxedvelobaSi miRebuli iqnas is, rom stacionaluri 

gasamarTi sadguri ganlagebuli unda iyos mravalwlovani nargavebis 

masivis centrSi. es iZleva samuSaoebis ukeT da mwarmoeblurad Catarebis 

saSualebas, anu satransporto-gasamarTi saSualebebi da Semsxureblebi 

racionalurad iqneba gamoyenebuli.

punqtis wyliT uzrunvelsayofad ukeTesia misi ganTavseba 

wyalsatevebTan. amisaTvis awyoben wyalgamtar xazs, an akeTeben arteziul 

WaburRils da amzadeben sarezervo  tevadobebs 100...200 m3 wylisaTvis.

imis gaTvaliswinebiT, rom stacionaluri punqtebi muSaoben 

eleqtroamZravebiT, dabalZabviani qselidan gayavT eleqtrogadamcemi 

xazebi, an dgamen maRali Zabvis transformators. calkeul SemTxvevebSi 

SesaZlebelia 35...50 kvt gadasatani eleqtrosadgurebis gamoyeneba.

szs-10 sadguris mSeneblobisaTvis adgilis SerCevisas 

gasaTvaliswinebelia adgilmdebareobis reliefi. punqtis ganlageba 

ferdobze iZleva Sedegs tumbos gamoyenebis gareSe, anu TviTdinebiT

samuSao siTxis miwodebas. samuSao siTxis da misi komponentebis erTi 

tevadobidan meoreSi (momzadebis procesSi) gadatanis, agreTve 

satransporto meqanizmebis gamarTvis saSualebas. 

stacionaluri punqtis Seuferxebeli muSaobisaTvis saWiroa kiris, 

Sabis da sxva Sxamqimikatebis sezonuri maragis Seqmna. Sxamqimikatebisa da 

kiris sawyobebi mizanSewonilia aSendes uSualod stacionaluri punqtebis 

teritoriis, teqnologiuri mowyobilobebis siaxloves, raTa iyos maTi 

dozatorebTan meqanizebulad miwodebis saSualeba.
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sur. 61. Sxamqimikatebis samuSao siTxis mosamzadebeli apJ-12 

agregatisa da mowyobilobebis ganlagebis sqema:

1-moedani SxamqimikatebisaTvis; 2-kiris gamowvis ormoebi; 3-pes-

ticidebis tevadobebi; 4-saswori; 5-amRebi saxelurebi; 6-damxmare 

avzi; 7-hidroelevatoris saxeluri; 8-xis fenili; 9-samuSao adgili; 

10-Casadeni ormo; 11-Casadeni arxi; 12-gasamarTi Stanga; 13-gamwyobi; 

14-Camiweba

samuSao siTxis mosamzadebeli agregatebic mravalwlovani nargavebis 

dasamuSavebeli masivebis  siaxloves unda ganlagdes, agreTve axlos unda 

iyos wyali (WaburRili, wyalgayvanilobis qseli, xelovnuri auzebi da 

sxva).

gadasatan agregatebs ayeneben swor moSandakebul nakveTze, romlis 

gverdiT unda iyos moedani 1 (sur. 61) ormoTi 2, SxamqimikatebisTvis 

farduliT, tevadobebiT 3 da sasworiT 4. operatoris samuSao adgili 9 

ganlagebuli unda iyos xis fenilze 8, mas denis zegavlenidan icavs 

Camiweba 14. wyalsatevidan damatebiT avzebs 6 wyali amRebi 5  da 

hidroelevatoris saxelurebiT 7 miewodeba. gamwyobi 13 ivseba samuSao 

siTxis Stanga 12 meSveobiT. Sxamqimikatebis Camonadeni wylisagan 

dasacavaT akeTeben wylis amrid arxs, xolo Sxamqimikatebis CamosadenaT 

iTvaliswineben Casaden ormos 10 da arxs 11.

Sesxurebamde amzadeben sagzao qsels, rogorc stacionaluri, aseve 

gadasatani punqtebi savele sadgomebTan da nargaobaTa dasamuSavebel 

masivebTan dakavSirebuli unda iyos keTilmowyobili aranakleb 7 m 

siganis gziT, raTa moxdes satransporto saSualebebis did siCqareebze 
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gamoyeneba (40 km/sT). amiT mcirdeba drois danaxarjebi reisze, Sesabamisad 

Semsxureblebis gacdenebi, romelic SeiZleba gamoiwvios samuSao siTxis 

gadmozidvis dagvianebam, mcirdeba moTxovnileba satransporto 

saSualebebze. agregatebis drouli da mTliani uzrunvelyofisTvis 

saWiroa vicodeT dRis ganmavlobaSi samuSao siTxis saWiro raodenoba.

samuSao siTxis xarji, t/sT

                        Q=SN/(nT)

sadac S – dasamuSavebeli farTobi, ha; N-samuSao siTxis xarjvis 

norma, t/ha; n-Sesxurebis Sesrulebis agroteqnikuri vada 4 dRe; T-samuSao 

dRis xangrZlivoba, sT.

szs-10 stacionalur gasamarT sadgurze samuSao siTxis momzadeba 

mdgomareobs SemdegSi. sadgurs samuSaod amzadeben operatori da damxmare 

muSa, vizualuri daTvalierebiT amowmeben teqnikur mdgomareobas. 

amowmeben amrevebis CarCoebis da satumbo danadgarebis damagrebas. 

saWiroebis SemTxvevaSi aregulireben jaWvuri gadacemebis daWimulobas. 

amowmeben eleqtrogayvanilobis, filtrebis da eleqtroZravebis Camiwebis 

mdgomareobas. avseben wyliT amforebs da magistralebs, rTaven satumbo 

danadgarebs da aRmofxvrian yvela komunikaciebSi Jonvas. amowmeben 

mricxvels da ayeneben mas dozis saWiro raodenobaze.

bordos siTxis momzadebis teqnologiuri procesi mimdinareobs 

Semdegnairad. Sabiamani xeliT iyreba dozatoris bunkerSi da xsnaris 

mocemuli koncentraciisaTvis xdeba mricxvelis saWiro doneze dayeneba. 

dozatoris meqanizmis CarTvamde, Sabiamani bunkeridan miewodeba gamxsnels, 

sadac wneviT, sacmebis gavliT miewodeba wyali. gamxsnelidan Sabiamnis 

xsnari filtrisa da milgayvanilobiT miemarTeba mcire (damxmare) 

tevadobaSi. roca Sabiamnis xsnaris done am tevadobaSi miaRwevs 1000 l 

moculobis niSnuls, operatori gadaketavs onkans da wylis miwodeba 

Sewydeba da rTavs muSaobaSi propelerul amrevs.

paralelurad mimdinareobs kiris rZis momzadeba. amisaTvis saqrobi 

ormodan eleqtrotelferuli satvirTelaTi kiri miewodeba dozators, 

iqidan ki garkveuli porcia itvirTeba gamxsnelis filtris tevadobaSi. 

operatori aRebs onkans da wylis Wavli koleqtoris da sacmis  gavliT 

xsnis kirs. miRebuli kiris rZe filtriT da milsadeniT miewodeba mcire 

tevadobas. roca rZis done miaRwevs 1000 l niSnuls operatori gadaketavs 

onkans da muSaobaSi rTavs propelerul amrevs. 2...3 wuTi arevis Semdeg 

aRebs onkans da kiris rZe TviTdinebiT gadadis samuSao siTxis avzSi; iqve 

xdeba damatebiTi tevadobidan Sabiamnis Semodineba. 1,2...3 wT arevis Semdeg 

bordos siTxe mzad aris gamosayeneblad da didi tevadobidan tumboTi an 

TviTdinebiT miewodeba satransporto saSualebebis tevadobas.

imisaTvis, rom satransporto saSualebebis naklebobis gamo ar iyos 

mocdenebi, punqti aRWurvilia ori didi tevadobiT, romelTaganac erTi 

gamoiyeneba, rogorc sarezervo, rac sagrZnoblad zrdis punqtis 

mwarmoeblurobas.
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apJ-12 agregatSi samuSao siTxis momzadeba xdeba Semdegnairad. 

agregats ayeneben wyalsatevTan an sarwyav arxTan specialurad 

momzadebul moedanze da aerTeben kardanuli gadacemiT traqtorTan an 

solRveduri gadacemiT eleqtroZravTan. Slian gammarTav saxelurs da 

awvdian wyals komunikacias. xdeba agregatis gamosaxmariseba uqm svlaze, 

xolo Semdeg wyliT. amReb Slangs uSveben wyalsatevSi da tumboTi 

awodeben  wyals ZiriTad rezervuars. unda aRmoifxvras komunikaciebSi 

Jonvebi.

emsaxureba agregats traqtoristi-operatori da damxmare muSa, 

romelic wonis da tvirTavs Sxamqimikatebs damxmare avzebSi da 

hidroelevatoriT mimarTavs pulpas ZiriTad an damatebiT avzSi.

samuSao siTxis saWiro koncentracia agragatSi miiReba sawyisi 

komponentebis moculobiTi dozirebiT. kristaluri, pasta-fxvnilisebri 

Sxamqimikatebis masas sazRvraven 3200 l samuSao siTxisaTvis. komponentis 

awonviT adgenen mis moculobas.

saWiro raodenobiT Txevadi Sxamqimikatebis misawodeblad gamoiyeneba 

dozatori.

sxvadasxva samuSao siTxis momzadebisas, satransporto da 

gammarTveli saSualebebSi an SemsxureblebSi CatvirTvisas asruleben eqvs 

operacias. koncentrirebuli emulsiebidan da dasasvelebeli fxvnilebidan 

martivi samuSao siTxeebis mosamzadeblaT tardeba oTxi operacia, 1/4

ivseba ZiriTadi avzi wyliT (pirveli operacia), Semdeg avseben mas wyliT 

da damxmare avzidan SxamqimikatebiT (meore operacia). mosamzadebel 

samuSao siTxes ureven 1...2 wuTis ganmavlobaSi (mesame operacia). ZiriTadi 

avzis Sevsebis Semdeg samuSao siTxes ureven (meoTxe) da axdenen 

Semsxureblebis gamarTvas an satransporto gasamarT saSualebebSi Casxmas 

(mexuTe). 

bordos siTxis momzadebisas ZiriTad avzs avseben moculobis 1/2-

zeMwyliT da kiriT damxmare avzidan, Semdeg ureven kiris rZes. Sabiamnis 

koncentrati mzaddeba damatebiT avzSi. amisaTvis avzi ivseba wyliT da 

SabiamniT damxmare avzidan da ureven CarCoiani amreviT. komponentebis 

mTlian gaxsnamde Sabiamnis miRebuli kocentrati gadaitumbeba ZiriTad 

avzSi, ivseba wyliT mTliani moculoba da samuSao siTxes ureven 1...2 wT. 

gamnavlobaSi. 

kombinirebuli samuSao siTxeebis mosamzadeblaT bordos siTxes 

amateben sxvadasxva pesticidebs da ureven. samuSao siTxis mdgradobidan 

gamomdinare, Semsxureblebisa da gasamarTi saSualebebis avzebis gamarTva 

xdeba ZiriTad avzSi areuli xsnariT.

Sxamqimikatebisagan damxmare avzebis ganTavisuflebis Semdeg meore 

da Semdgom ciklebSi maT tvirTaven agregatiT sxva operaciebis

Sesrulebis dros.

damwnexi komunikaciebis sarqvelebis gadafarvis SemTxvevaSi da 

qselSi 0,49 mpa meti wnevis Seqmnisas, gaTvaliswinebulia damcavi sarqveli, 

romlis moqmedebaSi moyvaniT siTxe miewodeba Semwov komunikaciebs. 
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saWiroebisas siTxe gamoedineba magistralidan CamomSvebi sarqveliT 

marTvadi saxeluriT.

Sveulmfrenebisa da TviTmfrinavebis avzebis SesavsebaT gammarTavi 

saxeluri aRWurvilia specialuri TaviT, romelic uerTdeba avzis 

elements.

mosamzadebeli samuSao siTxis arevis procesi mimdinareobs 

Semdegnairad. ZiriTadi avzidan Sewovili siTxe, wneviT miewodeba 

hidroamZravis konusur saqSens, mimReb kameraSi iqmneba gauxSoeba. Sedegad 

siTxe Seiwoveba mimReb kameraSi, ereva konusur saqSenidan gamomaval 

siTxes da miewodeba difuzoriT avzs.

hidroelevatoris meSveobiT gammarTveli saxeluriT Sabiamani, kiri 

da sxva fxvnilovan-pastisebri da Txevadi pesticidebi (pulpis saxiT) 

miewodeba damxmare avzidan amrevs. gaxsnis dasaCqareblaT damxmare avzSi 

mimarTuli pesticidebi (Sabiamani, koloiduri gogirdi) gadian hidromeqa-

nikur damqucmacebelSi. siTxis brunviTi moZraobisas lokokinisebr kor-

pusSi maTi wibo-gamfantvelTan Sexebisas pesticidebi qucmacdeba. mosamza-

debeli koncentrantis asarevaT avzSi Cadgmulia CarCo-amrevi. yvela 

operaciis damTavrebis Semdeg koncentrati gadaitumbeba ZiriTad avzSi. 

transportabeluri masis (pulpis) Sesaqmnelad damxmare avzs 

sarqvelis gaRebiT miewodeba saWiro raodenobis siTxe.

stk-5 agregatSi samuSao siTxeebis momzadeba mdgomareobs SemdegSi. 

samuSaos dawyebis win xdeba manqanis sacdeli gaSveba. isinjeba avzSi 

tumboebsa da reduqtorSi zeTis done, tumboebis, reduqtoris, Tvlebis, 

milsadenebis damagrebis saimedooeba.

wylis gareSe agregatis gaSveba akrZalulia, vinaidan amiT mcirdeba 

samuSao organoebis xangamZleoba. amitom manqanis gaSvebis win, isinjeba 

avzebSi wyali. zeTis tumbos CarTvis win (ZalamrTmevi lilvis CarTvamde) 

xsnian onkans (zeTis avzis qvemoT), raTa tumboebs miewodos zeTi.

agregatis gaSveba muSaobaSi garkveuli droiT xdeba sufTa wyliT. am 

dros mowmdeba yvela meqanizmi da marTvis saxelurebi da eqceva 

yuradReba tumboebSi wylis arsebobas. 

saWiro koncentraciis samuSao siTxis momzadeba stk-5 agregatSi 

iwyeba sadede xsnaris momzadebiT (gadidebuli koncentraciis) 0,63 m3 

tevadobis avzSi.

sadede xsnari mzaddeba sxvadasxva koncentraciis-8,10,12,5 da 15%-iani. 

siTxis koncentracia damokidebulia Sxamqimikatebis xsnadobaze. Tu 

koncentracia Seadgens 10% es niSnavs imas, rom 100 l sadede xsnarSi 

Sxamqimikatis raodenoba 10 l(kg) Seadgens. Sesabamisad, 0,63 m3 avzSi unda 

CaitvirTos 60 kg Sxamqimikati. Semdeg, angariSoben wyalTan gasaxsneli 

sadede xsnaris raodenobas (avzis tevadoba 4 m3), raTa miRebuli iqnas 

saWiro koncentraciis samuSao siTxe. amisaTvis gamoiyeneba  56...59 

cxrilebi, romlebic  iZleva 8,10,12,5 da 15% koncentraciis sadede xsnaris 

miRebis saSualebas.
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pemiqs-104 agregatSi samuSao siTxis momzadeba mdgomareobs SemdegSi. 

momzadebis teqnologia moicavs ZiriTad oTx operacias: agregatis 

gamarTvas wyliT, Sxamqimikatebis gaxsnas, Sxamqimikatebis Serevas wyalTan 

da momzadebuli samuSao xsnariT Semsxureblebis Sevsebas.

agregatis wylis tevadobidan (araumetes 4,5 m siRrmisa) gamarTvisas 

Semwovi Slangi da tumbo ivseba wyliT. amas emsaxureba onkani da Zabri. 

rogorc ki Semwovi sistema Seivseba wyliT, onkani unda gadaiketos. 

ZalamrTmevi lilvis CarTviT iwyebs muSaobas tumbo, da rezervuari ivseba 

wyliT naxevramde (an cota metiT). Semdeg iReba avzis saxuravi da 

itvirTeba erTi porcia (araumetes 60 kg) Sxamqimikati. Sxamqimikatis 

gaxsnamde avzis saxuravi mWidrod ixureba da xsnian wylis mimwodebel 

onkans. wyali wneviT Sedis avzSi, xsnis Sxamqimikats. xsnadobis 

intensiurobis gasazrdelad atrialeben Sesabamisi milis saxelurs 

marjvniv-marcxniv (450 farglebSi).

54. saWiro moculobis Sesabamisi samuSao siTxis momzadebisaTvis 8% 

sadede xsnaris raodenoba, l

koncentracia,
%

samuSao siTxis moculoba, l

100 200 300 500 1000 1200 1500 1600 4000

0,2 2,5 5 7,5 12,5 25 30 37,5 40 100

0,4 5 10 15 25 50 60 75 80 200

0,8 10 20 30 50 100 120 150 160 400

1,0 12,5 25 37,5 62,5 125 150 187,5 200 600

1,2 15 30 45 75 150 180 225 240 _

1,6 20 40 60 100 200 240 300 320 _

2 25 50 75 125 250 300 375 400 _

2,4 30 60 90 150 300 360 450 480 _

2,8 35 70 105 195 350 420 525 560 _

3,2 40 80 120 200 400 480 600 _ _

4 50 100 150 250 500 600 _ _ _

4,8 60 120 180 300 600 _ _ _ _

5,6 70 140 210 350 _ _ _ _ _

8 100 200 300 500 _ _ _ _ _
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Sxamqimikatis erTi porciis gaxsnis xangrZlivoba 1 wT-mdea. gaxsnis 

ciklebi meordeba manamde, sanam  ar iqneba momzadebuli saWiro raodeno-

bis samuSao siTxe (4 m3). Sxamqimikatebis gaxsnis Semdeg onkanebi iketeba.

gasaxsneli Sxamqimikatebis raodenoba gamoiTvleba 4 m3 samuSao 

siTxis damzadebis SesaZleblobebidan. amisaTvis rezervuari 4 m3 wlis 

raodenobiT ivseba da iketeba onkani, fxvnilisebri Sxamqimikatebis 

gamoyenebisas xsnaris gazaveba wyalTan grZeldeba 2...3 wT. bordos siTxis 

momzadebis dro Seadgens 6...8 wT. xdeba mza samuSao xsnaris 

transportireba Sesxurebis adgilamde.

samuSao siTxiT satransporTo saSualebebis gasavsebad gammarTveli 

Slangis erTi bolo ideba tevadobis xaxaSi. iReba onkanebi da samuSao 

siTxe tumbos meSveobiT miewodeba tevadobas. amave dros grZeldeba 

xsnaris areva (homogenizacia).

55. saWiro moculobis Sesabamisi koncentraciis samuSao siTxis 

             momzadebisaTvis 10% sadede xsnaris raodenoba, l.

koncentracia,
%

samuSao siTxis moculoba, l
100 200 300 400 500 1000 1200 1500 1600 4000

0,1 1 2 3 4 5 10 12 15 16 40
0,2 2 4 6 8 10 20 24 30 32 80
0,3 3 6 9 12 15 30 36 45 48 120
0,4 4 8 12 16 20 40 48 60 64 160
0,5 5 10 15 20 25 50 60 75 80 200
0,6 6 12 18 24 30 60 72 90 96 240
0,7 7 14 21 28 35 70 84 105 112 280
0,8 8 16 24 32 40 80 96 120 128 320
0,9 9 18 27 36 45 90 108 135 144 360
1,0 10 20 30 40 50 100 120 150 160 400
1,1 11 22 33 44 55 110 132 165 176 440
1,2 12 24 36 48 60 120 144 180 142 480
1,3 13 26 39 52 65 130 156 195 208 520
1,4 14 28 42 56 70 140 168 210 224 560
1,5 15 30 45 60 75 150 180 225 240 600
1,6 16 32 48 64 80 160 192 240 256 _
1,7 17 34 51 68 85 170 204 255 272 _
1,8 18 36 54 72 90 180 216 270 288 _
1,9 19 39 57 76 95 190 228 285 304 _
2,0 20 40 60 80 100 200 240 300 320 _
2,2 22 44 66 88 110 220 264 330 352 _
2,5 25 50 75 100 125 250 300 375 400 _
2,7 27 54 81 108 135 270 324 405 432 _
3,0 30 60 90 120 150 300 360 450 480 _
3,5 35 70 105 140 175 350 420 525 560 _
4,0 40 80 120 160 200 400 480 600 _ _
4,5 45 90 135 180 225 450 540 _ _ _
5,0 50 100 150 200 250 500 600 _ _ _
8,0 80 160 240 320 400 _ _ _ _ _
10,0 100 200 300 400 500 _ _ _ _ _
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samuSao dRis dasrulebisas mowyobiloba irecxeba Slangis meSveobiT 

sufTa wyliT. iReba Casarecxi Slangebis onkanebi, xolo danarCenebi 

iketeba. gamorecxvis Semdeg rezervuaridan xdeba wylis CamoSveba yvela 

onkanis gaxsniT.

samuSao siTxis mitana da Semsxureblebis gamarTva tardeba 

Semdegnairad. samuSao siTxis mitana Semsxureblebis samuSao adgilamde 

mokle vadebSi samuSaos drouli Catarebis mniSvnelovani pirobaa, xolo 

Semsxurebelis specialuri mowyobilobebiT gamarTva dasamuSavebel 

masivebTan zrdis mwarmoeblurobas 30...40%.

3km-mde manZilze samuSao siTxis transportirebisas mizanSewonilia 

satraqtoro satransporto agregatebis gamoyeneba, xolo Tu manZili 5 km-

ze metia ukeTesia avtomobilebis gamoyeneba.

transportis efeqturi eqspluataciisaTvis mniSvnelovania 

Sidasameurneo da ujredSorisi gzebis mdgomareoba. amitom, TiToeuli 

qimiuri damuSaveba da meqanizebuli punqtebis moednebis mowyoba samuSao 

siTxeebis maTi momzadebis punqtidan Sesxurebis adgilamde gadasatanaT 

iyeneben zJv-1,8, rJt-4 manqanebs t-40dan mtz-80 agregatSi.

56. saWiro moculobis Sesabamisi koncentraciis samuSao siTxis 

           momzadebisTvis 12,5 % sadede xsnaris raodenoba, l

koncentracia,
%

samuSao siTxis moculoba, l
100 200 300 400 500 1000 1200 1500 1600 4000

0,125 1 2 3 4 5 10 12 15 16 40
0,25 2 4 6 8 10 20 24 30 32 80
0,375 3 6 9 12 15 30 36 45 48 120
0,5 4 8 12 16 20 40 48 60 64 160
0,75 6 12 18 24 30 60 72 90 96 240
1,00 8 16 24 32 40 80 96 120 128 320
1,25 10 20 30 40 50 100 120 150 160 400
1,50 12 24 36 48 60 120 144 180 192 480
2,00 16 32 48 64 80 160 192 240 256 _
2,25 18 36 54 72 90 180 216 270 288 _
2,50 20 40 60 80 100 200 240 300 320 _
2,75 22 44 66 88 110 220 264 330 352 _
3,00 24 48 72 96 120 240 288 360 384 _
3,25 26 52 78 104 130 260 312 390 416 _
3,50 28 56 84 112 140 278 334 420 448 _
3,75 30 60 90 120 150 300 360 450 480 _
4,00 32 64 96 128 160 320 384 480 512 _
4,25 34 68 102 136 170 340 408 510 544 _
4,50 36 72 108 144 180 360 432 540 576 _
4,75 38 76 114 152 190 380 456 570 _ _
5,0 40 80 120 160 200 400 480 600 _ _
7,5 60 120 180 240 300 600 _ _ _ _
10,0 80 160 240 320 400 _ _ _ _ _
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   gamwyobis rezervuaris Sesavsebad agregats ayeneben gammarTav 

punqtTan im manZilze, romelic uzrunvelyofs amRebi Slangis siTxeSi 

CayvinTvas, xolo Semdeg asruleben Semdeg operaciebs: uSveben amReb 

Slangs siTxeSi da ketaven sakets; Sesarevi kameris gamosasvlelSi aReben 

safars, eJeqtoris korpusSi axdenen safariT gadafarvas, ris Semdeg ayavT 

maqsimumamde traqtoris Zravis muxlana lilvis brunvaTa sixSire da 1 wT 

ganmavlobaSi qmnian urikas rezervuarSi vakuums; saxeluriT aReben safars 

da rezervuari ivseba. saTvalTvalo fanjris meSveobiT yuradRebas aqceven 

siTxis dones. roca done miaRwevs fanjris zeda SenaWers, iReben amReb 

Slangs, ketaven sakets da xsnian eJeqtoris korpusSi safars.

Semsxureblebis samuSao siTxiT Sevsebisas qmnian gamwyobis rezervu-

arSi Warb wnevas. amisTvis  amRebi Slangis bolos uSveben gasawyobi re-

zervuaris xaxaSi; eJeqtoris Semrevi kameris gamomaval xvrelSi axdenen 

safaris gadafarvas da zrdian traqtoris Zravis brunvaTa sixSires. 

saxeluriT aReben sakets da iwyeba xsnariT Semsxurebelis rezervuaris 

Sevseba. gamarTvis Semdeg sakets ketaven, aReben eJeqtoris korpusis safars 

da amcireben muxlana lilvis brunvaTa sixSires. Semsxureblebis gawyoba, 

rogorc wesi, xorcieldeba mosabrunebel zolSi. es aadvilebs samuSaoTa 

organizacias da qmnis momsaxure personalisTvis xelsayrel pirobebs.

57. saWiro moculobis Sesabamisi koncentraciis samuSao siTxis 

momzadebisTvis 15 %-sadede xsnaris raodeniba, l

koncentracia,
%

samuSao siTxses moculoba, l
100 200 300 400 500 1000 1200 1500 1600 4000

0,15 1 2 3 4 5 10 12 15 16 40
0,30 2 4 6 8 10 20 24 30 32 80
0,45 3 6 9 12 15 30 36 45 48 120
0,60 4 8 12 16 20 40 48 60 64 160
0,75 5 10 15 20 25 50 60 75 80 200
0,90 6 12 18 24 30 60 72 90 96 240
1,05 7 14 21 28 35 70 84 105 112 _
1,20 8 16 24 32 40 80 96 120 128 _
1,35 9 18 27 36 45 90 108 135 144 _
1,50 10 20 30 40 50 100 120 150 160 _
1,65 11 22 33 44 55 110 132 165 176 _

1,80 12 24 36 48 60 120 144 180 192 _

1,95 13 26 39 52 65 130 156 195 208 _

2,10 14 28 42 56 70 140 168 210 224 _

2,25 15 30 45 60 75 150 180 225 240 _

2,4 16 32 48 64 80 160 192 240 256 _

2,55 17 34 51 68 85 170 204 255 272 _

2,7 18 36 54 72 90 180 216 270 288 _

2,85 19 38 57 76 95 190 228 285 304 _

3,00 20 40 60 80 100 200 240 300 320 _

4,5 30 60 90 120 150 300 360 450 480 _

6,0 40 80 120 160 200 400 480 600 _ _
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samuSaos dawyebis win samuSao siTxis xarjvis normidan gamomdinare 

saWiroa agregatis saqcevis sigrZis gansazRvra.

Semsxurebelis gamarTvisas traqtoristi aucileblaT unda gamovides 

traqtoris kabinidan da daisvenos 5...10 wuTi (sanam muSaobs gamwyobi), rac 

zrdis Sromisunarianobas. samuSao siTxis gadasazidad satransporto 

saSualebebis moTxovnilebis gasaangariSeblad upirvelesad gamoiTvleba 

erTi reisis xangrZlioba, wT:

                                      tr=ts.g.+ (2p60/  v)+tS.g.   
  

sadac ts.g. – satraqtoro saSualebis gawyobis dro, wT, p-samuSao 

siTxis momzadebis adgilidan Sesxurebis adgilamde manZili, km;  v-

satransporto saSualebis samuSao siCqare, km/sT; tS.g.-Semsxureblis 

gawyobis dro, wT. Semdeg gamoiTvleba satransporto saSualebebis  

saWiro raodenoba:

                                        Ks.s=Wmntr/60Vkc,

sadac W-Sesxurebaze agregatis mwarmoebluroba, ha/sT; m-Sesxurebaze 

erTdroulad momuSave agregatebis raodenoba;    N-samuSao siTxis xarjvis 

norma l/ha;    tr –satransporto saSualebis erTi reisis xangrZlioba, wT;   

v-satransporto saSualebis avzis tevadoba, l;    k-samuSao cvlis drois 

gamoyenebis koeficienti.

Sesxurebis organizacia gulisxmobs Semdegs. Semsxurebelis 

momzadeba samuSaod iTvaliswinebs daTvalierebas da manqanis 

kompleqturobis gasinjvas, traqtorTan mierTebas, muSaobaSi Semowmebas 

(uqm svlaze), venaxis variantSi gamarTvas da samuSao siTxis xarjvis 

saWiro normaze regulirebas.

ovt-1v Semsxureblis traqtorTan agregatirebisas gaTvaliswiebuli 

unda iyos damzRvevi jaWvi, romelsac uerTdeben manqanis misabmelis 

Cangals traqtoris misabmelis ZelTan. misabmeli mowyobilobis simaRle 

niadagis zedapiridan unda iyos 250-dan 350 mm-mde.

Tvliani traqtoris liandi unda iyos aranakleb 1350 mm (misabmeli 

agregatebisaTvis) da 1600 mm montirebuli agregatebisaTvis.

Semsxureblis sworad awyobis Semdeg mowmdeba yvela Slangebisa da 

qanCebis moWeriloba, avzSi isxmeba 30...50 l wyali, mdovreT irTveba 

ZalamrTmevi lilvi da mowmdeba agregatis muSaoba, jer Zravis muxlana 

lilvis dadablebul brunvaTa sixSireze, xolo Semdeg normalurze da 

maqsimalurze. Semdeg Semsxureblis ZiriTadi avzi ivseba wyliT da cdian 

manqanas samuSao reJimSi (wnevis qveS), agreTve reJimSi ,,gamarTva”.

Semsxurebelis gamosaxmarisebas atareben rekomendebuli reJimiT da 

ayeneben samuSao siTxis xarjvis saWiro normaze.
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venaxebis didi masivebis da grZeli saqcevebis damuSavebisas 

mizanSewonilia misabmeli Semsxureblebis gamoyeneba. avzebis tevadoba 

gamoricxavs Semsxurebelis Sua saqcevSi Sevsebas, rac amcirebs manqanis 

uqm svlebs. viwro mosabrunebel zolebian mokle saqcevebian masivebSi 

ufro xelsayrelia montirebuli Semsxurebelis gamoyeneba. terasebze da 

ferdobze ganlagebul venaxebisaTvis, agreTve ufro usafrTxoa sakidi 

manqanis gamoyeneba muxluxa traqtorebTan agregatSi. Sesxureba unda iqnas 

dawyebuli ferdobis qveda nawilidan, zeviT gadaadgilebiT.

Sesxurebisas agregatis mwarmoebluroba damokidebulia ZiriTad 

gawyobaze drois danaxarjze, samuSao modebis ganze, moZraobis siCqareze 

da xerxze.

agregatis uqmi svlebis raodenobis Sesamcireblad da 

moxerxebulobisaTvis samuSao siTxiT gawyoba unda ganxorcieldes 

mosabrunebel zolSi.

modebis samuSao gani damokidebulia rigTaSorisebis siganeze da 

venaxis dargvis sqemaze.

agregatis moZraobis siCqare icvleba farTo zRvrebSi, damokidebulia 

samuSao siTxis xarjvis normaze, adgilmdebareobis reliefze, 

Semasxurebelis tipze. magram, yovelTvis saWiroa orientacia aRebuli 

iyos dasaSvebi siCqaris zeda zRvarze. amave dros saWiroa 

gaTvaliswinebuli iqnas samuSao siCqaris gavlena venaxis mcenaris 

foTlovani zedapiris damuSavebis xarisxze, misi zedmetad gazrda 

auaresebs Sesxurebis  xarisxs.

axalgazrda venaxebis da mcenareebis sustad ganviTarebuli formisas 

agregatis siCqare, xarisxis gaTvaliswinebiT, SeiZleba iyos 8...10 km/sT, 

mwarmoebluroba am SemTxvevaSi aRwevs 4,2...4,5 ha-s. Tu nargavebSi Zlierad 

ganviTarebuli mcenareebia, igive rigTaSorisebis siganisas saWiroa 

siCqaris Semcireba 7...8 kg/sT-mde, Sesabamisad mcirdeba mwarmoebluroba 3,6 

ha/sT. cx. 58 rekomendebulia opv-1200 agregatis moZraobis yvelaze 

mizanSewonili siCqareebi.

58. opv-1200 SemasxureblebiT muSaobisas rekomendirebuli agregatis 

moZraobis siCqareebi da xsnaris xarji

moZraobis 
siCqare, km/sT

siTxis xarji l/wT modebis ganis dros

5 6 6,75 7,5 8 9 10 10,5 12 norma
l/ha

6 12,5 15 16,87 18,75 20 22,5 25 26,25 30 250

7 14,56 17,5 21,82 21,75 23 26,19 29 20,45 34,8

8 16,6 20 25 25 27 30 33 34,65 39,6

6 25 30 33,75 37,5 40 45 50 52,5 60 500

7 29,16 35 39,37 43,77 47 52,47 58 61,21 70

8 33,3 40 45 50 53 60 67 70 80

3,8 31,6 38 42,75 45 50,6 57 63,3 66,5 76 1000
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agregatis moZraobis xerxs afaseben samuSao svlebis koeficientiT

                                           Y=Sj/(Sj+Su),

sadac Sj-samuSao svlebis jamuri sigrZe, m; Su-uqmi svlebis sigrZe,m.   

agregatis mwarmoeblurobis, agreTve samuSao svlebis koeficientis 

gasazrdelad, saWiroa saqcevis sigrZis gazrda da mobrunebis radiusis 

Semcireba.

yvelaze gavrcelebulia agregatis moZraobis Semdegi xerxebi: 

maqosebr-maryuWisebri, calmxrivi-maqosebri; kombinirebuli da gadafarviT.

cx. 59. mocemulia agregatis sxvadasxva xerxiT moZraobisas da 

sxvadasxva sigrZis saqcevebis dros samuSao svlebis koeficientebi.

agregatis muSaobis xerxs irCeven venaxebis dargvis sqemidan da 

Semsxurebelis konstruqciidan gamomdinare. farTo rigTaSorisebian da 

did mosabrunebel zolian venaxebSi ukeTesia maqosebr-maryuWisebri xerxi. 

Tu mosabrunebeli zolebi viwroa mizanSewonilia moZraobis umaryuWo 

kombinirebuli xerxi-misabmeli agregatisaTvis (sur.62a), sakidisaTvis-(sur. 

62.b)

59. samuSao svlebis koeficientebis mniSvnelobebi

saqcevis 
sigrZe, m

agregatis moZraobis xerxebi
maqosebr-

maryuWebisebSi
calmxriv-
maqosebri

kombinirebuli gadafarviTi

100 0,74 0,80 0,88 0,82

300 0,89 0,90 0,93 0,92

500 0,93 0,93 0,95 0,94

700 0,95 0,95 0,97 0,96

1000 0,97 0,96 0,98 0,98

     

msxmoiare venaxis damuSavebisas  manqanaTa kompleqsis nakaduri 

muSaobis organizebiT Semsxureblebis mwarmoebluroba izrdeba 30 ha-mde 

da meti cvlaSi. ufro maRali Sedegebi miiRweva mciremoculobiani 

Semsxureblebis gamoyenebisas, sadac samuSao siTxis xarji 250 l/ha-ze 

naklebia. am xerxis dadebiTi Tvisebebia: 2-jer mcirdeba samuSao siTxis 

xarjva; yvela operaciaze mcirdeba Sromis danaxarjebi (wylis miwodeba, 

samuSao siTxis momzadeba, gadazidva da Sesxureba), izrdeba samuSao 

siCqare. mciremoculobiani Sesxureba iZleva mwarmoeblurobis gazrdis 

saSualebas 40...60 %-iT. mas asruleben ovt-1v, opv-1200, op-2000, oum-4, om-630 

da sxva Semsxureblebi. 

mravalwlovani nargavebis mSrali SxamqimikatebiT Sefrqveva naklebad

Sromatevadia, vidre Sesxureba, vinaidan mSrali Sxamqimikatebis xarjva 

naklebia samuSao siTxeebis xarjvis normebze 10-jer da metad.

Semfrqvevis normaluri muSaobisaTvis Sxamqimikatebis tenianoba ar 

unda iyos 2,5 % meti. nakveTebi unda damuSavdes diliT adre da saRamos 
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saaTebSi uqaro da 8 m/wm qaris dros. nargavebis Sefrqvevas axorcieleben 

gverdiTi qaris dros, xolo Tana da Semxvedri qaris SemTxvevaSi process 

wyveten. ferdobze ganlagebul nakveTebze Sefrqvevas iwyeben qvemodan. 

oSu-50a traqtor t-25a dakidebamde xorcieldeba traqtoris gadayvana 

savenaxe an sabostne modifikaciaze (pirvel SemTxvevaSi xdeba gverdiTi 

gadacemis Semobruneba 1800-ze, meoreSi ki-ukan 450 Semobruneba). t-25a–sa da 

mtz-80 tipis traqtorebi kardanul gadacemaSi unda Sediodes 200 mm-ani 

kvadratuli lilvi, xolo t-40 da t-40a-570 mm-iani, t-54-340 mm sigrZis 

lilvebi.

         

sur. 62 venaxis Sesxurebisas agregatis moZraobis sqemebi:

a da b-misabmeli da sakidi Semsxureblebi

Semfrqvevis dakidebisas damzRvevi jaWvebi iWimeba iseTnairad, rom 

manqanis RerZi emTxvevodes traqtoris RerZs. centraluri wevis 

regulireba xdeba Semfrqvevis vertikalurad dayenebis Semdeg. Semfrqvevis 

dakidebis Semdeg amowmeben sakrebi erTeulebisa da meqanizmebis 

damagrebis siswores da saimedoobas, jaWvuri SeerTebis RerZulobas, 

jaWvebis daWimvas da bunkeris madozirebeli safaris muSaobas. CarCos wina 

dgarze Rvedebisa da kronSetinis saSualebiT amagreben xelis dasaban 

avzs. traqtoris ZalamrTmevi lilvis CarTviT amowmeben yvela meqanizmebis 

uqm svlaze muSaobs da traqtoris muxlana lilvis brunvaTa saSualo 

sixSireze 1 saaTis ganmavlobaSi axdenen Semfrqvevis gamosaxmarisebas.

adgenen Sxamqimikatebis xarjvis normas, kg/ha, ris Semdegac 

gamoiTvlian saWiro xarjs, kg/wT:

Q                                                      Q=Vbg/600

sadac v –agregatis moZraobis samuSao siCqare, km/sT; b-modebis 

samuSao sigane, m;   g –gamSrali Sxamqimikatebis xarjvis norma, kg/wT.

fiqsatoriani marTvis meqanizmis skalis saWiro danayofze, dayenebiT 

xdeba Sxamqimikatis saorientacio xarjis, dadgena.

safaris swori mdgomareobis dadgenis mizniT, gamorTaven 

ventilators, yrian bunkerSi Sxamqimikats da aRricxaven misi daclis 
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dros. cda tardeba manmade, sanam ar miiRweva Sxamqimikatebis xarjvis 

saWiro done wuTSi. am dros marTvis berketis meSveobiT zrdian an 

amcireben gamomaval xvrels madozirebel safars. normis dadgenis Semdeg 

SeiZleba SemfrqveviT muSaobis dawyeba.

4.5. mcenareebis formireba da maTi movla

       4.5.1. agroteqnikuri moTxovnebi

venaxis mcenareebis gasxvla-yvelaze sapasuxismgeblo agrowesia, 

maszea damokidebuli mcenaris xangamZleoba, zrda, ganviTareba da 

msxmoiaroba.

pirveli xuTi-Svidi wlis ganmavlobaSi grovdeba vegetaciuri  masa 

da iqmneba mcenaris ConCxisebri organoebi (Stambi, namxrevebi, rqa) da 

sanamyeno rgolebi. sruli msxmoiarobis meore periodSi (xangrZlivoba 

daxloebiT 25 wlis da meti) mcenareebi yovelwliurad  isxvleba, xdeba 

zrdis, formirebis da msxmoiarobis marTva. maT aRsadgenad iyeneben 

ylortebs, romlebic organos dazianebuli nawilis qveviT viTardeba. 

mesame periodia, roca SeimCneva mcenaris sicocxlisunarianobis Semcireba, 

inarCuneben mcenaris formas da aregulireben msxmoiarobas, atareben 

nawilobriv mTlian gaaxalgazrdavebas.

mcenareebis formireba gansazRvravs ZiriTadi ConCxisebri nawilebis 

agebulebas. is SeTanwyobili unda iyos  zonis klimatur pirobebTan da 

iTvaliswinebdes ZiriTadi teqnologiuri procesebis meqanizaciis 

SesaZleblobebs. saqarTveloSi gamoyenebulia formireba StambiT.

gasxvla dakavSirebulia mcenareze Wrilobis miyenebasTan, romelmac 

araswori Wrisas SeiZleba gamoiwvion qsovilebis, calkeuli amonayarebis 

da SesaZlebelia mTlianad mcenaris mokvdineba. amitom, Wris zedapiri 

amonayarze da lerwze unda iyos gluvi, xolo samuSao organoebi ar unda 

azianebdes mcenares.

gasxvla xorcieldeba gazafxulze. lerwisa da amonayarebis anaWrebis 

Segroveba xdeba rigTaSorisebSi, mis Sua nawilSi, xolo Semdeg xdeba maTi 

gaTreva kvartalSorisebSi, es operacia xorcieldeba kvirtebis dabervamde.

namxrevebs, lerws da amonayarebs amagreben Spalerul mavTulze, rac 

mcenaris formirebis  saSualebas iZleva. venaxis gaxevebuli nawilebic 

magrdeba mavTulebis pirvel an meore iarusze. calmxrivi maraosebri 

formirebisas namxrevebi magrdeba erTi mimarTulebiT, raTa xeli Seewyos 

manqanebis muSaobas. 

amonayarebis da mosavlis Tanabari ganviTarebisaTvis, manqanebis 

muSaobis dros agreTve mcenareebis dazianebebis asacileblad xdeba mwvane 

amonayarebis axveva (gamoiyeneba agreTve paralelur mavTulebSi maTi 

moqceva).

vegetaciis periodSi xdeba mwvane amonayarebis 3...4 –jer axveva, anu 

roca sigrZe miaRwevs 40...50 sm. asaxvevad gamoiyeneba rbili masala (Spagati, 

neWa).
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mcenaris zrdas da msxmoiarobas aregulireben iseTi procesebiT, 

rogoricaa usargeblo amonayarebis motexva, namxrevis acla, cis gaxsna, 

gafurCqvna. am operaciebidan cis gaxsna sruldeba meqanizebulaT.

amonayarebis Wris diametri unda Seadgendes 2...14 sm, gasxvlis 

simaRle boZebs zeviT araumetes 350 mm, gverdiTi amonayarebi gasxluli 

unda iyos niadagis donidan 0,1 m simaRleze da zeviT. manqanis gavlis 

Semdeg rigis sigane zeda Wrebis doneze unda iyos aranakleb 0,5 m, xolo 

qveda mavTulis doneze-ara umetes 0,7 m. mouWreli amonayarebi ar unda iyos 

10 % meti. dazianebuli amonayarebis raodenoba ar unda aRematebodes 10 %. 

Wra unda iyos dawewvis, grZivi bzarebis, moxleCvis gareSe. dauSvebulia 

ZiriTad amonayarebze mtevnebis dazianeba.

4.5.2. mcenareebis formirebisa da movlis manqanebi da mowyobilobebi

sxvlis da formirebis operaciebi sruldeba ZiriTadad xeliT, 

martivi mowyobilobebisa da xelis instrumentebis gamoyenebiT. mWreli 

instrumentis galesva xdeba szu-2 Carxze. meqanizebuli sxvlisaTvis 

gamoiyeneba pnevmoagregati pav-8 (cx. 62)

60. pnevmoagregatis pav-8 teqnikuri maxasiaTeblebi

maCveneblebi maCveneblebis mniSvnelobebi
agregatirdeba traqtorebTan t-54v, t-25a
mwarmoebluroba ha/sT 0,11
samuSao siCqare, km/sT muSaobs poziciurad
momsaxure personali:
traqtoristi
msxvlelebi

1
8

manqaniT damuSavebuli rigebis 
raodenoba

8

rigTaSorisebis sigane, m 2...2,5
sekatoriT moWrili lerwis 
diametri, mm

20-mde

1 wT Sesrulebuli Wrebi 45...55
gabarituli zomebi:
sigrZe 
sigane
simaRle

5700
1250
2465

masa, kg
agregatis
sekatoris

350
0,53

        

rigTaSorisebSi lerwis anarCenebis asagroveblad da gamosatanad 

iyeneben lerwis Semgroveblebs lnv-1,5 b da sv-1. venaxis sazRvrebs gareT 

lerwis grovebi gaitaneba gvarlis saTreveliT an SemgrovebliT sts-4  
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(cxr. 61), Semdeg grovebi itvirTeba  2pts-4 satraqtoro misabmelze an iwveba 

adgilze. saqarTveloSi anasxlavs masiurad iyeneben sawvavad.

damqucmacebeli ilv-1 (cxr. 62) uSualod rigTaSorisebSi agrovebs 

lerws da mas aqucmacebs.

61. venaxebSi anasxlavis Sesagrovebli da gamomtani manqanebis

teqnikuri maxasiaTeblebi

maCveneblebi
maCveneblebis mniSvnelobebi

lvn-1,5b sv-1 sts-4

agregatirdeba traqtorebTan t-25a t-40; mtz-80 dt-75m

samuSao siCqare km/sT 7-mde aranakleb 7 5-mde

mwarmoebluroba, ha/sT 2-mde 3,67-mde 2,6-mde

momsaxure personali 1 1 1

rigTaSorisebis sigane, rom-
lebzedac gaangariSebulia 
manqana,m

2-da meti 2,5-da meti 5...10

amkref TiTebs Soris 
manZili, mm

150 225 310

gabarituli zomebi, mm:
sigrZe
sigane
simaRle

1220
1612
980

1690
2350; 3200

1360

3570
3700
1330

masa,kg 95 253 870

62. damqucmacebel ilv-1-is teqnikuri maxasiaTeblebi

maCveneblebi maCveneblebis mniSvnelobebi
agregatirdeba traqtorebTan mtz-50; mtb-82
samuSao siCqare, km/sT 5-mde
mwarmoebluroba, ha/sT 1,8-mde
momsaxure personali 1
dasamuSavebeli rigTaSorisebis 
sigane, m

2,5; 3

saWiro simZlavre, kvt 50
bunkeris tevadoba, m 0.45-mde
gabarituli zomebi, mm:
sigrZe 
sigane
simaRle

1700
1800

traqtoris kabinis mixedviT
masa, kg 1270

mSrali lerwis axveva SesaZlebelia Cv-000 uwyvet Zaf-kanafis maqoTi. 

kanafis xarjvis SesamcireblaT lerws axveven maryuWsaqsovi makratlis, 
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agreTve specialuri samagrebisa da kauWebis saSualebiT. mwvane ylortebis

asaxvevaT iyeneben Cv-000 maqos, agreTve sxvadasxva konstruqciis warmoebis 

anarCenebs da sxva.

cis gaxsnisTvis iyeneben Cvl-3 manqanas (cxr. 63).

xelis instrumentis kompleqtis daniSnulebaa mcenareebis 

formirebis, gasxvlis, agreTve mynobisa da venaxis movlis operaciebis 

Sesruleba. kompleqtSi Sedis sekatori so, baRis dana, samynobi dana nk, 

xerxuna ns-2, Zalaki bp-20X13X150, Rvedi, qlibi, goi pastis tubi. 

kompleqtis masa-2 kg, sekatoris 0,315 kg.

63. Cvl-3 venaxis cis gamxsneli manqanis teqnikuri maxasiaTeblebi

maCveneblebi maCveneblebis mniSvnelobebi
agregatirdeba traqtorebTan t-54v, t-70v
mwarmoebluroba ha/sT 1,14
samuSao siCqare, km/sT 3,6...3,9
momsaxure personali 1
manqaniT erTdroulaT damuSa-
vebuli rigebis raodenoba

ori naxevari igi

rigTaSorisebis sigane, m            2...3,5
mWreli aparatis aqtiuri sigrZe, 
mm
vertikaluri
horizontaluri

1650
600

segmentebis ganlagebis biji, mm 75
gabarituli zomebi, mm:
sigrZe
sigane
simaRle

4200
3000...4260
2400...2800

masa, kg 490

  szu-2 universaluri salesi Carxi gamoiyeneba ori saxis baRisa da 

venaxis instrumentebis mWreli piris xelisa da pnevmatikuri sekatorebis, 

rokvsaWrelebis, baRis danebisa da xerxunebis gasamarTad da asawyobad.

Carxi Sedgeba korpusisagan 1 (sur. 63), gamagrileblisagan (parafini), 

masalis momwodebeli mowyobilobebiani 4 damcavi garsacmisagan 3, danebisa 

da sekatorebis salesi mowyobilobisagan 5, xelsayrdenisagan-xerxunas 

salesi mowyobilobisagan 2, gamagrilebeli siTxis avzakisagan.

   Carxis korpusi Seicavs xerxunas gasales Spindelis Tavs, xelis da 

pnevmatikuri sekatorebis, baRis danebis, roksaWrelebis gasales da 

gasamarT Spindelis Tavs. Spindelebi moZraobaSi modis individualuri 

eleqtroZravebiT solRveduri gadacemis meSveobiT. wreebi dabalansebulia 

sami qonguriT.

sekatorebis gasalesad Spindelis marjvena boloze milisazea 

dayenebuli da miltuCiTa da qanCiT damagrebulia qeCis wre.



170

           sur. 63 szu-2 universaluri salesi Carxis sqema: 

1-korpusi;  2-xerxunas salesi mowyobiloba;  3-damcavi garsacmi;

4- parafinis mimwodebeli mowyobiloba; 5-danebisa da sekatorebis

salesi mowyobiloba.

gagrilebis mowyobilobas daaqvs abrazul wreze parafini, icavs 

galesil danebis kbilebis wveroebs mowvisagan. mowyobiloba montaJdeba 

abrazuli wris damcavi garsacmis zeda nawilSi. parafinis Reroebi (20...30 

mm) lilvze Cerdeba rezinis sadebebiT, romelic specialuri qanCiTaa 

damagrebuli. Rero miewodeba wreze 8-10 kbilis galesvis Semdeg. wris 

samuSao nawilis mTliani dafarvisaTvis xdeba Reroze xelis daWera.

saWiroa Warbi sapoxi masalisagan dacva, vinaidan is iwvevs parafinis 

nawilebis amoxeTqvas. ekonomiuri xarjvis mizniT Reros miwodeba xdeba 

wris Tavisi RerZis garSemo SemotrialebiT an 900mobrunebiT.

damcavi garsacmi wina nawilSi aRWurvilia ganiv kiloiani saCexiT,

romelic iZleva garsacmisa da wris Soris saWiro (6 mm zRvrebSi) RreCos 

miRebis saSualebas. garsacmi ifareba saxuraviT. Carxis muSaobis procesSi 

qeCis mtverisa da parafinis burbuSelas mosacileblaT gaTvaliswinebu-

lia haergamtari SemgrovebliT.

danebis, rokmWrelebis, sekatorebis gasalesi da abrazuli wris 

gasamarTi mowyobiloba Sedgeba korpusisagan, kbilanis, lartyis, 

saxelurisagan, gadasaadgilebeli urikisagan, damafiqsirebeli saxeluri-

sagan, garsakriani kronSteinebisagan da gamosawevi panelisagan, agreTve 

almas-liTonis fanqrisagan.

xelsayrdeni Seicavs filas, Slicebian lilvs, miltuCis da 

abraziuli wris gamarTvis mowyobilobas. kronSteinebze ganlagebulia 
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ori manWvili magrdeba ori sacvleli fila, maTi SerCeva xdeba gasalesi 

xerxunebis formidan gamomdinare (pirdapiri an namglisebri).

1 sT SesaZlebelia Carxze 31...89 sekatoris (baRis danebis) an 14...31 

xerxunebis galesva.  Carxs emsaxureba erTi-ori adamiani.

pnevmoagregati pav-8 gamoiyeneba pnevmatikuri sekatorebiT venaxisa da 

kenkrovani mcenareebis gasasxlavaT.

pnevmoagregatSi Sedis CarCo, marcxena da marjvena kolonebi, 

marcxena da marjvena Stangebi, kompresori, sekatorebi da amZravi, agreTve 

xelis xerxunebi, instrumentisa da maragnawilebis Casawyobad Sesanaxi 

yuTi.

agregatis CarCo uerTdeba traqtoris sakid sistemas, xolo 

kompresoris amZravi-traqtoris ZalamrTmev lilvs. kompresori 

uzrunvelyofs sekatorebs SekumSuli haeriT. saWiro wnevas inarCunebs 

kompresoris damcavi sarqveli.

kolonebi-gadamtani sayrdenebia, romlebzedac montaJdeba konsoluri 

Stangebis mbrunavi nawilebi da damWimi mowyobilobebis kronSteinebi.

Stangebi amavdroulaT warmoadgenen pnevmosekatorebis haergamtarebs. 

TiToeul Stangaze oTxi Stuceria, romlebzedac magrdeba sekatorebis 

onkanebiani SesaerTebeli Slangebi.

rigTaSorisebSi Sesvlisas iSleba Stangebi da fiqsirdeba tabikiT. 

muSa-msxvlelebi iReben Slangian sekatorebs, aerTeben Stucerebs sahaero 

komunikaciasTan da gadanawildebian rigTaSorisebSi, ikaveben ra oTx rigs 

agregatis marjvena da marcxena mxares. amis Semdeg traqtoristi rTavs 

traqtoris ZalamrTmev lilvs, moyavs moqmedebaSi kompresori. roca wneva 

miaRwevs 0,59...0,69 mpa, msxvlelebi aReben onkanebs da iwyeben muSaobas.

lerwis Semgrovebeli lvn-1,5b gankuTvnilia anasxlavis 

Sesagroveblad da rigTaSorisidan gamosatanad. manqanis ZiriTadi 

nawilebia: SeduRebuli CarCo, romelic traqtoris sakid sistemasTanaa 

SeerTebuli, Zeliani, zambariani da kbilebiani focxis aparati.

Semgrovebeli sv-1-ufro universaluri iaraRia, vidre lvn-1,5b. mas 

iyeneben venaxSi anasxlavis da intensiur baRebSi moWrili totebis 

Sesagroveblad.

SemgrovebelSi Sedis CarCo 2(sur. 64), seqciebi 7, kbilebi 1, 

avtogadasabmelis saketi, safexuri 4 da garsacmebi 10. CarCoze kbilebi 

magrdeba sadebiani 5 korpusebiT 6 da RerZebiT. 8-kbilebis boloebis 

niadagis zedapirze misaWerad gamoiyeneba zambarebi 9.

centraluri nawilisagan da ori gverdiTi seqciebisagan Semdgari

saxsrul-seqciuri CarCo, iZleva modebis ganis Secvlis saSualebas. CarCos 

mierTeba traqtorebTan SesaZlebelia avtogadasabmeli sa-1-iT saketis 

saSualebiT, agreTve samwertiliani sakidi sistemiT.grovebis 

Semgroveblis centrSi Sesakrebad da mcenareebis dazianebis 

Sesamcireblad CarCo moxrili formisaa da moxrili mxriT mimarTulia 

agregatis moZraobis sawinaRmdego mxares.
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garsacmebi 10 magrdeba gverdiT seqciebze an centralur nawilSi. 

isini amcireben mcenareebis dazianebas, agreTve icaven gatexvisagan kidura 

zambarebs.

safexuri gamoiyeneba amkrefis dakidebisas da misi Senaxvaze 

dayenebisas.

sts-4 manqana saWiroa anasxlavebiT Seqmnili grovebis mosacileblad. 

manqanis ZiriTadi nawilebia CarCo 1 (sur.65), mbiZgavi kedeli 6, ganivi Zeli 

12, amkrefi 4 da gverdiTi 5 TiTebi, awevis kronSteinebi 2, xraxnuli 

meqanizmi 7, SemoRobva 8, sayrdeni Tvlebi 3, hidroamZravi 9, 10, 11. awevis 

kronSteinebi 2, ganivi Zeli 12 da hidrocilindrebi 9 unificirebulia d-

535 da d-606 buldozerebidan.

sur.64. rokebisa da totebis Semgrovebeli sv-1-is sqema:

1-kbilebi; 2-CarCo; 3-avtogadasabmeli; 4-safexurebi; 5-safeni;

   6-korpusi; 7-seqcia; 8-RerZi; 9-zambara; 10-garsacmi

CarCo furclovani masalisa da Svelerisagan SenaduRi 

konstruqciisaa. CarCos Sua nawilSi miduRebulia ori kronSteini 2, isini 

simetriulad arian ganlagebuli grZivi RerZis mimarT. CarCos simetriis 

RerZze gaTvliswinebulia saxsneli kronSteinis ganlagebis adgili. 

kronSteinebTan mierTebulia hidrocilindrebis Wokebi.

mbiZgavi kedeli SeduRebulia kuTxovanisa da furclovani 

masalebisagan. masze mimagrebulia amkrefi Sida gverdiTi TiTebi 5. 

SesaZlebelia kedlis mierTeba CarCosTan yurebSi TiTebis gayriT. mbiZgavi 

kedlis zeda nawilSi ganlagebulia dasajambarebeli mowyobilobis 

samagri yurebi, romelic manqanis montaJis dros gamoiyeneba.
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SemoRobva emsaxureba totebis traqtoris kabinis SuSebidan acilebas, 

warmoadgens milisagan da furclovani masalisagan damzadebul dasaSlel 

konstruqciis. 

ori xraxniani da mrgvali qanCiani xraxnuli meqanizmi emsaxureba 

vertikaluri sibrtyis mimarT mbiZgavi kedlis daxris kuTxis regulirebas.

sur.65. sts-4 manqanis sqema:

a-gverdxedi; b-zedxedi; 1-CarCo;   

2- awevis kronSteini; 3-sayrdeni   

Tvali; 4-5-amkrefi da gverdiTi 

TiTebi; 6-mbiZgavi kedeli; 7-xrax-

nuli meqanizmi; 8-SemoRobva; 9,10 da 

11-hidroamZravi; 12-ganivi Zeli

amkrefi TiTebis  CaRrmaveba 

icvleba sayrdeni TvlebiT.

damqucmacebeli ilv-1 gamoiye-

neba rigTaSorisebSi lerwis asak-

rebad, dasaqucmaceblad da niada-

gis zedapirze gasafantad. bunke-

rian modifikaciaSi SeiZleba misi 

gamoyeneba asakrebad, dasaqucmaceblad da miRebuli masis Sesakrebad.

damqucmaceblebSi Sedis CarCo 8 (sur. 66), frezuli 6, CaquCisebri    

7 da amkrefi 2 dolebi, hidrocilindrebi 5, bunkeri 4 da kardanuli 

lilvi 9. 

agregatis moZraobisas amkrefi doli 2 frTebiT da TiTebiT iTrevs 

moWril masas da awvdis mas CaquCebisebr dols 7. dolis brunvisas 

saxsrulad damagrebuli CaquCebi nawilobriv aqucmaceben lerws. winaswar 

gaxleCili da daqucmacebuli anarCenebi ewodeba frezul dols 6. dolis 

brunvisas lerwis naWrebi xvdeba frezis kbilebsa da ukumWrelebis 

CaRrmavebebSi, sabolood qucmacdebian da gamoityorcnebian niadagis 

zedapirze.

ilv-1 modifikaciis teqnologiuri sqema gansxvavdeba imiT, rom 

lerwis naWrebi grovdeba bunkerSi, romelic eSveba da mWidrod miebjineba 

daqanebul ficars. bunkeris avsebis Semdeg mas clian hidrocilindrebis 

meSveobiT. 

mowyobiloba Cv-000 gankuTvnilia venaxis amonayarebis Spalerul 

boZebze da mavTulze erTi ZafiT uwyveti axvevisaTvis. mowyobiloba 

warmoadgens xelis maqos, awyobilia korpusis Semqmneli zeda da qveda 

plastmasis naxevrebisagan, romlebic SeerTebulia mafiqsirebeli 

mowyobilobiT. is Seqmnilia milisiT, zambariT da korpusSi 
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CamontaJebuli fiqsatoriT. korpusis SigniT budeSi ideba kanafiani koWi.

koWis brunvis asacileblad, qveda nawilSi xraxnebiT damagrebulia 

muxruWi, romelic Sedgeba zambarebisagan da Tamasisagan.

sur. 66. ivl-1 damqucmaceblis teqnologiuri procesis sqema:

1-moWrili lerwi; 2,6 da 7-amkrefi, frezuli da CaquCebisebri

dolebi; 3-daqucmacebuli lerwi; 4-bunkeri; 5-bunkeris   

    Semosabrunebeli  hidrocilindri; 8-CarCo; 9-kardanuli lilvi

maqoTi 1 sT SeiZleba 75 mcenaris axveva. maqos masa kanafTan erTad 

570 gr, sigrZe 340 mm da sigane 58 mm. kanafis sigrZe 126 m, gawyvetaze 

simtkice 10...12 kg.

maryuWsaqsovi makrateli Seicavs mWreli da ukumWreli pirebian or 

saxelurs, zambaras da kauWian xraxnul Reros. asaxvev masalad iyeneben 

dabalnaxSirbadiani foladis bagiraks, 1 haze mavTulis xarji 10 kg-ia.

mavTulTan lerwis misamagrebeli mzadeba kapronisagan an 

polieTilenisagan. 1 ha venaxSi xarji Seadgens 2,5...3 kg.

cis gamxsneli manqana Cvl-3 (ungreTi) Wris venaxis vertikalur 

Spalerze formirebuli amonayarebis Tavebs 1,8...2,2 m simaRlis boZebis 

SemTxvevaSi.

manqanis ZiriTadi erTeulebia: CarCo 1 (sur. 67) uZravi vertikaluri 

dgarebi 2, marjvena 13 da marcxena 3 daxrili mWreli aparatebi, 

horizontaluri mWreli aparatebi 4 da 12, amZravi meqanizmebi 5 da 11, 

gamosawevi Zelebi 6 da 10, hidrocilindrebi 7, 9 da 14, nalos konsoli 8 

da hidrokomunikaciebi.

CarCo 1 Sedgeba qveCarCosa da saWerisgan. CarCoze damagrebulia 

teleskopuri vertikaluri dgarebi 2. dgarebis sixistis gasazrdelaT 

iyeneben ganmbjenebs.

mWreli aparatebi 3 da 13 saTibelas tipisaa, dayenebulia gamosawev 

Zelebze 6 da 10, rac iZleva rigTaSorisebis siganidan gamomdinare 

manqanis awyobis saSualebas. Zelebi gamoiweva 7 da 9 hidrocilindrebiT.

hidrocilindri 14 aregulirebs aparats simaRleze.
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sur. 67. venaxis cis gamxsneli manqana Cvl-3:

1-CarCo; 2-vertikaluri dgarebi; 3 da 13-daxrili mWreli aparatebi; 4 

da 12-horizontaluri mWreli aparatebi; 5 da 11-amZravi meqanizmebi; 6 da 10-

gamosawevi Zelebi; 7 da 9-mWreli aparatebis gamosawevi hidrocilindrebi; 

8-nalos konsoli; 14-konsolis asawevi hidrocilindri

daxrili mWreli aparatebi 3 da 13 saWiroa mcenareebis gverdiTi, 

xolo horizontaluri 4 da 12-zeda amonayarebis mosaWrelad. samuSao 

organoebis aZvra xdeba traqtoris hidrosistemidan hidroZravebis 

meSveobiT. hidroZravebis brunviTi moZraoba gardaiqmneba saTibi 

aparatebis barbacas ukuqceviT-winsvliT moZraobad.

vertikalis mimarT daxrili saWreli aparatebis mdgomareoba 

SeiZleba daregulirdes usafexuroT ± 100 xraxnebis saSualebiT. 

naxvretebSi samagri WanWikebis gadaadgilebiT icvleba horizontaluri 

mWreli aparatis daxra 0 da 450-mde, yoveli 150 Semdeg. 

agregatis moZraobisas traqtoris simetriis RerZi unda emTxveodes 

rigTaSorisis Sua xazs, xolo daxrili mWreli aparatebi unda iyos 

dacilebuli Spaleris sibrtyidan Tanabar manZilze.

aparatebis amZravis CarTvisas amonayarebi, romlebic cildeba mWreli 

aparatis gabaritebs iWreba da ecema rigTaSorisebSi, nawilobriv 

mcenareebze. amrigad, erTi gavliT, manqana amuSavebs or naxevarrigs.

winaaRmdegobasTan Sexvedrisas samuSao organo Seiweva an aiweva 

SemovlisaTvis. saqcevis boloSi mWreli aparatis amZravi gamoirTveba da 

agregati miemarTeba Semdeg rigTaSorisSi.
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4.5.3. mcenaris formirebis teqnologia da maTi movlis 

organizacia.

venaxis gasxvlisa da formirebis teqnologia moicavs Semdeg 

operaciebs: mWreli instrumentebis momzadebas (galesvas) Carxze, gasxvlas, 

anarCenis Segrovebas da gatanas rigTaSorisebidan, grovebis gatanas.

gasxvlisa da anarCenebis gatanis procesis Sesrulebis dro metad 

SezRudulia, moiTxovs Sromis karg organizacias da kompleqsis muSaobis 

maRal efeqturobas.

xeliT gasxvlisas ZiriTad samuSao instrumentad gamoiyeneba 

sekatori, dana, xerxi. muSaobis dawyebis win maT guldasmiT amzadeben, 

vinaidan maszea damokidebuli mwarmoebluroba da samuSaos xarisxi.

sekatoris piri galesili unda iyos erTi mxridan, qanCi moWerili, 

pirsa da sayrdens Soris ar unda iyos RreCo, zambarebi da saWeri 

SezeTili. gasinjvisas sekatori advilad unda Wrides qaRalds. 

mravalwlovani amonayarebi iWreba xerxiT, romelsac unda qondes 

galesili da gaSlili kbilebi. xerxiT moWris Semdeg zedapiri 

uswormasworoa da xdeba misi daniT Sesworeba.

gamoyenebul instruments periodulaT lesaven szu-2 Carxze.

Carxi idgmeba SenobaSi specialur tumboze an rezinis vibraciis 

CamxSob sadebebze da magrdeba WanWikebiT. samuSao adgilis ganaTebuloba 

unda iyos 1 m2-ze 80...100 liuqsis toli. Carxidan marjvniv da marcxniv 

tumboze gaTvaliswinebuli unda iyos 600X600 mm Tavisufali adgili 

gasalesi instrumentis dasalageblad. Carxi SeerTebuli unda iyos 

saventilacio sistemasTan. eleqtroqselTan Carxis mierTeba xdeba 

damcvelebis gavliT da aucilebeli CamiwebiT. abraziuli da 

gamaprialebeli wreebi unda damagrdes saimedod, xolo abraziuli wre 

aucileblad Semowmdes bzarebis arsebobaze. wreebis brunvis mimarTulebas 

akontroleben Sesabamisi isrebiT.

gasalesi instrumentis Sesacvlelad unda iyos 10...15% maragi.

sxvlis Sesruleba SesaZlebelia aranakleb-5...60 temperaturisas, sxvla 

warmoebs kvartalebis mixedviT, nakveTis gaswvriv mTel sigrZeze. moWrili 

lerwi gaitaneba rigTaSorisebis SuaSi, ar SeiZleba maTi datoveba rigSi 

an mcenareebis qveS.  rigTaSorisebis kargi gawmendis saSualebas lvn-1,5b 

das sv—1 agregatebi iZlevadn.

pav-8 agregatis moZraobis xerxia-umaryuWo-maqosebri. TiToeuli rva 

msxvlelidan amuSavebs venaxis erT rigs: oTxi msxvleli traqtoris 

marjvena da oTxi marcxena mxares. amitom, venaxSi Sesvlisas, agregats 

mimarTaven iseTnairad, rom gverdiTi bolo 4 rigi darCes 4 

msxelelisaTvis, romlebic agregats am mxridan miyvebian. Ruzis boZebidan 

6-7 m gavlis Semdeg, traqtoristi aCerebs agregats. msxvlelebi Slian 

Slangebs da iwyeben sxvlas. Semdeg agregati Sedis me-8 rigSi. msxvlelebi 

unda iTvaliswinebdnen imas, rom pnevmosekatoriT swori Wra xorcieldeba 

maSin, rodesac uZravi danis ukumWreli nawili mimarTulia mcenareze 
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dasarCeni lerwis nawilisaken. Tu saWiroa msxvlelebi iyeneben xelis 

sekatorebs da xerxs. mobrunebisas msxvlelebi miyvebian agregats, iWeren 

instruments da Slangs. Tu mosabrunebeli zoli viwroa da ar iZleva 

gaSlili SlangebiT agregatis moZraobis saSualebas, maSin is gadayavT 

satransporto mdgomareobaSi.

lvn-1,5b, sv-1 da sts-4 agregatis normaluri muSaobisaTvis saWiroa 

rigTaSorisebSi niadagis zedapiris da kvartalTSoriso gzebis mosworeba. 

saWiroa yuradReba mieqces sv-1 agregats kbilebis miWeras niadagze, xolo 

sts-4 agregatis amkrefi TiTebi reliefis mdgomareobidan gamomdinare,

CaRrmavebuli unda iyos 5 sm-mde.

lvn-1,5b, sv-1 da sts-4 agregatebis mier Segrovebuli grovebi 

ganlagebuli unda iyos ujredSorisebisa da kvartalSoriso gzebis 

RerZze, raTa muSaoba gauadvildeT agregatebs.

lvn-1,5b das v-1 agregatebi muSaoben umaryuWo-maqosebri an 

kombinirebuli xerxiT, rac damokidebulia mobrunebis zolze, 

ujredSorisis da kvartalSorisis gzebze. cis gaxsnis win xdeba venaxisa 

da  Spaleris mdgomareobis daTvaliereba. aRmoifxvreba mavTulis 

wawvetebi, swordeba Spaleris boZebi. im boZebis Tavze, romlebic aRemateba 

normatiul simaRles, idgmeba sasignalo niSnebi.

rigTaSorisebSi Rrma kvlebi da ormoebi swordeba kultivatoriT. 

agregatis moZraoba SeiZleba iyos maqosebri an umaryuWo. traqtori 

moZraobas iwyebs nela, raTa mimarTos agregati zustad rigTaSorisebis 

SuaSi. rTavs manqanas im momentSi, roca samuSao organoebi imyofeba Ruzis 

boZis zeviT. agregatis samuSao siCqare ar unda aRematebodes 4 km/sT.

           4.6.   venaxebis remonti

              4.6.1 nargaobaTa remonti

nargavTa eqspluataciis periodSi sxvadasxva mizezebiT iRupeba 

mcenareebi. Sedegad izrdeba plantaciis meCxerianoba. mcenareTa sixSiris 

SesanarCuneblad yovel weliwads gazafxulze, zafxulSi an SemodgomiT 

atareben saremonto samuSaoebs.

venaxis meCxerianoba aRmoifxvreba sxvadasxva xerxiT: Sesabamisi 

jiSis nergebis gamorgviT, gadawveniT da paloebis dasmiT (sur. 68).

nergebiT gamorgva xorcieldeba an gazafxulze, gasxvlamde, an 

SemodgomiT.

gadawvena rekomendebulia ZiriTadad msxmoiare  da sakuTarfesvian 

venaxebSi. gaxevebuli lerwebiT venaxis aRdgena xdeba SemodgomiT, 

mosavlis aRebis Semdeg an gazafxulze, gasxvlamde. mwvane lerwebiT 

remontis Catareba rekomendebulia Catardes ivnisis Sua ricxvebidan 

ivlisis bolomde.

ama Tu im meTodiT venaxis remontis Catarebisas dadebiTi Sedegebi 

miiReba axalgazrda mcenareebis saTanado movliT.
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nergebis dasargavi ormoebis, gadasawveni arxebis momzadeba 

SesaZlebelia xeliT da meqanizebuli wesiT kiau-60 da krk—60 manqanebis 

gamoyenebiT.

sur. 68. venaxebis remontisas 

ormoebis profili:

1-Spaleruli mavTuli; 2-damWeri 

palo; 3-mwvane amonayari; 4-gaxevebuli 

lerwi.

               4.6.2 Spaleris remonti

naleqebis, yinvebis da sxva faqtorebis zegavleniT venaxebSi 

imsxvreba  da iSleba Spaleruli da Ruzis boZebi, wydeba Spaleruli 

mavTuli.

vertikaluri sayrdenebi, Ruzis doinjebi, Sualeduri sayrdeni 

boZebi, mavTuli da Ruzebi remontdeba yovelwliurad adre gazafxulze, 

gasxvlisa da axvevebis operaciebis dawyebamde.

64. ormos saTxrelebis teqnikuri maxasiaTeblebi

maCveneblebi
maCveneblebi mniSvnelobebi

krk-60 kiau-60

agregatirdeba traqtorebTan            t-543,  t-70v

samuSao siCqare, km/sT        muSaobs poziciurad

mwarmoebluroba, ormo 1 sT 190 232

momsaxure personali 1 1

siRrmeze samuSao organos 
regulirebis zRvrebi, sm 60-mde 90-mde
gamoyenebuli burRebis 
diametri, mm 200, 400 200,300,400,600
vertikalidan burRis gadaxris 
kuTxe, grad

    
     _ 27-mde

traqtoris ganivi RerZidan 
burRis gatana, mm 1250-mde 1250-mde
gabarituli zomebi, mm:
sigrZe 
sigane 
simaRle 

6150
2110
1970

6280...6800
1220
2350

masa, samuSao organoTa mTliani 
kompleqtiT, kg 830 486
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aRdgeniTi operaciebi ZiriTadad tardeba xeliT, xolo samuSaoTa 

gasaadvileblaT  iyeneben krk-60 manqanas, boZebis Camwnexs sp-2, lrd-65a 

jalambars. 

krk-60 venaxebis saremonto manqana gankuTvnilia gadasawveni 

vazebisaTvis arxebis saTxrelad, nergebisaTvis ormoebis amosaRebad da 

venaxis rigebSi Spaleruli boZebis dasayeneblad. manqanis ZiriTadi 

nawilebia: centralur weviani saxsruli CarCo, konusuri orsafexuriani 

reduqtori, kardanuli lilvi, mosabrunebeli Taviani cilindrul-

konusuri reduqtori, samuSao organoebi, Spaleruli mavTulis gadasawevi 

mowyobiloba, sapirwonebi.

ormos mTxreli kiau-60 (cxr.64) gamoiyeneba ormoebis saTxrelad, 

rogorc daplantaJebul, agreTve mkvriv niadagSi.

ormos mTxreli Seicavs gadamtan isars, samuSaoTa organoebis 

nakrebs, burRis gverdiTi gadaxris meqanizms, sakids, amZravs, romelic 

Sedgeba kardanuli lilvisa da reduqtorisgan, hidrosistemas. manqana 

aRWurvilia 200, 300, 400 da 600 mm diametris samuSao organoebiT 

(burRebiT).

ormoebis siRrmis Secvla xdeba vertikalur sibrtyeSi saWiro 

simaRleze Sesabamisi regulatorebis gadaadgilebiT. 

             5.yurZnis krefa

              5.1 agroteqnikuri moTxovnebi

mosavlis danakargebis Sesamcireblad mniSvnelovania yurZnis 

drouli da xarisxiani mokrefa, romelic iwyeba sruli simwifisas, roca 

gemo, feri, aromati da Saqrianoba yoveli jiSisaTvis mTlianad aris 

gamokveTili. TeTri jiSebis yurZnis krefa iwyeba, roca Saqrianoba 19...23%, 

xolo wiTlis 20..33%.

yurZens krefen mSral amindSi, vinaidan teniani yurZeni swrafad 

iwyebs lpobas. xeliT mosavlis aRebisas, gansakuTrebiT sufris jiSebis, 

mtevnebi unda moikrifos frTxilad makratliT, an mWreli daniT, ar unda 

daziandes nayofze cvilovani nafeni. mtevnebi saWiroa daviWiroT qimiT an 

davidoT xelis gulze, taraSi unda Caidos araumetes or-sam fenad. 

mokrefisas, winaswar axarisxeben mtevnebs, aclian dazianebul nayofs. 

sufris jiSebis Casawyobi yuTebi unda iyos sufTa, mtkice, basri 

gamoSverili nawilebis gareSe.

sufris jiSis yurZeni mwifdeba araTanabraT. amitom misi mokrefa 

xdeba orjer-samjer (SerCeviT). mokrefili yurZeni frTxilad itvirTeba da 

gadaitaneba adgilze, sadac xdeba misi daxarisxeba, damuSaveba da SefuTva. 

mtevnebs unda qondes normaluri sididis jiSis Seferilobis mqone sufTa 

marcvlebi. sasaqonlo damuSavebas moxerxebulobis mizniT, atareben 

daxril magidebze. arastandartul, agreTve mocilebul marcvlebian, 

mtevnebs, iwuneben.
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teqnikuri jiSis yurZnis aRebamde 15...20 dRiT adre akvirdebian 

simwifes. iReben sinjebs da yoveli ori-sami dRis Semdeg atareben wvenis 

analizs. yurZnis krefa unda Catardes jiSebis mixedviT. saWiro simwifemde 

misuli yurZeni unda moikrifos 8-10 dReSi. TiToeuli dRe auRebel 

nakveTebSi iwvevs mosavlis danakargs.

teqnikuri jiSebis yurZnis utaro mokrefisas gamoiyeneba bunkerebi 

da liTonis Zarebi, romlebic unda iyos damzadebuli hermetuli, 

dafaruli specialuri mJava-mtkice masaliT, an unda iyos uJangavi 

foladisagan.

mowinave mevenaxeobis qveynebi, sadac mosavlis aReba 

SemWidrovebulia vadebSi, gaaCniaT venaxis didi masivebi, warmatebiT 

iyeneben yurZnis sakref kombainebs. saqarTveloSi kombainebis gamoyenebas 

qonda gamocdis xasiaTi, magram muSaobis principis da konstruqciebis 

ganxilva aucilebelia.

kombaini mcenaridan wyvitavs mtevnebs da marcvlebs, romlebic 

ganlagebulia niadagis zedapiridan 30 sm da metze, iWers maT, yurZnis 

aRebuli masidan acilebs minarevebs (foToli, ylorti, nagavi). yurZeni 

daculi unda iyos Jangvisgan. kombaini unda iRebdes aranakleb mosavlis 

95%. yurZnis masa unda Sedgebodes mTeli mtevanebisgan, mtevnebis 

nawilebisagan da calkeuli marcvlebisagan nebismier raodenobriv 

SefardebaSi. aRebuli mosavlis sisufTave unda iyos aranakleb 99%-isa. 

mosavlis danakargi dasaSvebia 5%-mde.kombanima ar unda daazianos venaxis 

mcenareebis ConCxis nawilebi, agreTve boZebi da mavTuli. mokrefil 

mosavalSi dauSvebelia sawvav-sapoxi masalebisa da sxva komponentebis 

moxvedra.  E 

5.2. yurZnis sakrefi, datvirTvis da transportirebis   

   manqanebi

teqnikuri jiSis yurZnis krefa SesaZlebelia sxvadasxva markis 

kombainebiT. ganvixilod svk-3m markis kombaini (cx. 65). xeliT mokrefili 

yurZnis gamosatanaT da dasatvirTad iyeneben avn-0,5a agregats (cx. 66), 

naxevradmisabmel-satvirTelas ppv-3, an tbs-2. gadasamuSavebel punqtebamde 

yurZeni gadaaqvT misabmelebiT ksp-6 (cx. 67) an specialuri liTonis 

ZarebiT pkv-2,8 ,,lodoCka” (cx. 68), romlebic satvirTo bortiani 

avtomobilis plaTformaze dgeba.

yuTebSi Cawyobili qveSebze ganlagebul sufris jiSis yurZnis 

gamosatanad da dasatvirTad iyeneben satvirTela pvsv-0,5a (cx. 68).

agregati avn-0,5a gankuTvnilia rigTaSorisebidan teqnikuri jiSebis 

yurZnis utaro gamozidvisaTvis da satransporto saSualebebSi 

CasatvirTad.

agregati warmoadgens frontaluri tipis satvirTelas Semdgars 

Semdegi ZiriTadi nawilebisagan: tvirTamwe 3 (sur. 69) bunkeri 7, berketiani 

6 taciisagan 5 da hidrosistemisagan, romelic moicavs hidro-

gamanawilebels, hidrocilindrebs 4, gadamyvanian 2 avzaks 1, zeTgamtarebs.
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65. svk-3m TviTmavali yurZnis sakrefi kombainis teqnikuri  

maxasiaTeblebi 

maCveneblebi maCveneblebis mniSvnelobebi
samuSao siCqare, km/sT 1. . . 5
satransporto siCqare, km/sT 18-mde
mwarmoebluroba ha/sT 0,6
momsaxure personali 1
kombainiT asaRebi rigebis raodenoba erTi 
gavliT

1

rigTaSorisebis sigane, m 2,5 da meti
sanjRrevelebis rxevaTa amplituda 70
sanjRrevelebis rxevaTa sixSire, wm-1 11,3
samuxruWe manZili 18km/sT-mde, ara umetes, m 6,5
statikuri mdgradobis ganivi kuTxe, grd 
aranaklebi

35

mosavlis daWeris simaRle, sm da meti 20
gabarituli zomebi, mm:
sigrZe 
sigane 
simaRle 

5650
3200. . .5500
400. . .4500

masa, kg 7800

    66. satvirTelebis teqnikuri maxasiaTeblebi

maCveneblebi
maCveneblebis mniSvnelobebi

avn-0,5a pvsv-0,5a

agregatirdeba, traqtorebTan t-25a t-25a

samuSao siCqare 5-mde 5-mde

mwarmoebluroba, t/sT 7,7 8

momsaxure personali 1 1

tvirTamweoba, kg 300 350

datvirTvis maqsimaluri simaRle, mm 2420 2480

amtacis horizontaluri gada-adgileba, 
mm __ 200
cicxvis tevadoba, m3 0,63 __

qveSis gabarituli zomebi, mm __ 1200X800

tvirTis awevis siCqare, m/wT 8 8

gabarituli zomebi, mm:
sigrZe
sigane
simaRle

4210
2890
2215

3985
1000
2150

masa cicxvebis mTliani kompleqtiT, kg 650 420
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67. yurZnis transportirebis manqanebis teqnikuri maxasiaTeblebi

maCveneblebi
maCveneblebis mniSvnelobebi

ksp-6 ppv-3 dvs-2

agregatirdeba traqtorebTan,
wevis klasi

1,4 0,6. . .2 0,6. . .2

satransporto siCqare, km/sT 20. . .40 20-mde 20-mde

momsaxure personali 1 1 1

tvirTamweoba, kg 6000 3000 2000

datvirTvis maqsimaluri simaRle, mm __ 2000 2000

Zaris tevadoba, m3 6,4 3,2 2,2

gabarituli zomebi, mm:
sigrZe 
sigane 
simaRle 

6800
2320
1870

5000
1750
1600

5038
1705
1530

masa, kg 2550/650X) 1300 1010

X) mricxvelSi misabmelis masa, mniSvnelSi-Zaris

68. yurZnis transportirebis specialuri Zaris teqnologiuri  

maxasiaTeblebi 

  

maxasiaTeblebi maxasiaTeblebis mniSvnelobebi
agregatirdeba avtomobilTan gaz-52, gaz-53
satransporto siCqare, km/sT 40. . .60
momsaxure personali 1
tvirTamweoba, kg 2600. . .2800
datvirTvis simaRle, mm 1900
tevadoba, m3 2,5. . .3
gabarituli zomebi, mm:
sigrZe
sigane
simaRle

3500
1900
900

masa, kg 410

tvirTamwe Sedgenilia SigniTa da gare CarCoebisagan, urikisagan, 

kronSteinisagan. urikaze damontaJebulia berketiani 6 tacia 5, romliTac 

xdeba bunker 7 Cabma. SigniTa CarCo urikasTan da bunkerTan erTad iweva 

hidrocilindris meSveobiT, xolo eSveba sakuTari wonis gavleniT. 
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hidrocilindris zeda bolo mierTebulia Sida CarCoze, xolo qveda-gare 

CarCos sferul sayrdenze.

sur. 69. avn-0,5a agregatis 

sqema:

1-avzaki; 2-gadamyvani; 3-tvir-

Tamwe; 4-hidrocilindri; 5-tacia; 

6- berketi; 7-bunkeri.

bunkeri furclovani foladis SenaduRi konstruqciisaa. mis SigniTa 

zedapirs aqvs kvebis mrewvelobisaTvis gankuTvnili dafarva. bunkeri 

ivseba xeliT, xolo tacia avtomaturaT uerTdeba agregats miaxloebisas.

tacia П-msgavsi formis SenaduRi konstruqciisaa, itacebs bunkers da 

iWers  mas transportirebisa da gadmotvirTvis dros. tacia WanWikebiT 

aris damagrebuli urikaze. 

agregatis hidrosistema kombinirebulia.

satvirTela pvsv-0,5a gamoiyeneba satransporto saSualebebSi qveSze 

ganlagebuli yuTebis CasatvirTad, maTi Stabelirebisa da mokle manZilze 

gadasazidaT, rogorc savele pirobebSi aseve sawyobSi.

satvirTela Sedgeba Canglebiani CarCosagan, zambariani mimWerebis 

CarCosagan, sakidiani tvirTamwisagan, dgarebisagan,  hidrosistemisagan da 

traqtorze satvirTelas dasakidebeli detalebisagan.

satvirTelas ZiriTadi samuSao meqanizmia tvirTamwe, romelic 

Seicavs or (Sida da gareTa) CarCoebs, urikas, blokebs da gvarlebs. 

tvirTamwes detalebi unificirebulia avn-0,5a agregatidan. 

tvirTamweze damontaJebulia Canglebiani CarCo da mimWeri 

mowyobiloba. Canglebi itaceben qveSebs, romelzec ganTavsebulia yuTebi 

an konteinerebi, xolo mimWeri mowyobiloba iWers mas awevisas da 

transportirebisas. tvirTs gabaritebidan gamomdinare mimWerebis 

damagreba CarCoze SeiZleba iyos grZivi an ganivi. 

satvirTelas hidrosistemaSi, romelic traqtoris hidrosistemidan 

muSaobs, Sedis sammkveTariani hidrogamanawilebeli, tvirTamwis 

hidrocilindrebi, urikas gverdiTi da mimWeris koreqcia, damatebiTi 

zeTis avzi, liTonis zeTgamyvanebi da maRali wnevis saxelurebi. 

satvirTelas hidrocilindrebis marTva xorcieldeba sammkveTariani 

hidrogamanawilebliT, xolo satvirTelis daxra hidrocilindriT 

traqtoris ormkveTariani hidrogamanawilebelis saSualebiT. tvirTamwevis 
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hidrocilindris qveda nawilSi dayenebulia Semnelebeli sarqveli, 

romelic zRudavs tvirTiani urikis daSvebis siCqares.

naxevarmisabmeli-satvirTela ppv-3 gankuTvnilia kombainis mier an 

xeliT mokrefili yurZnis Sesagroveblad, rigTaSorisebidan gamosatanad

da satransporto saSualebebSi CasatvirTad an gadamuSavebis adgilamde 

gadasatanad.

naxevarmisabmeli aRWurvilia uJangavi foladis liTonis ZariT, 

uresoro savali sistemiT. manqana Sedgeba ZiriTadi 3 (sur. 70), amwevi 8 

CarCoebisagan, Zarisagan 10, Tvlebisagan 6, wina berketisagan 5, awevis ori 

berketisagan 7, sayrdenisagan 2, Canglisgan 1, samuxruWe sistemisagan 4, 

hidroamZravisgan 11, signalizaciisagan 3da eleqtromowyobilobisagan.

ZiriTadi CarCo 3 warmoadgens SeduRebul konstruqcias. masTan 

miduRebulia asawevi CarCosa da berketebis sayrdenebis kronSteinebi. 

CarCo aris gadamtani elementi, romelzedac montaJdeba ZiriTadi sakrebi 

erTeulebi.

sur. 70. naxevarmisabmelis-satvirTelas 

ppv-3 sqema:

a-saerTo xedi; b-Zaris ayiravebis sqema; 

1-Cangali; 2-sayrdeni; 3 da 8-ZiriTadi da 

amwevi CarCoebi; 4-samuxruWe sistema; 5-wina 

berketi; 6- Tvali; 7-awevis berketi; 9-sig-

nalizacia; 10- Zara; 11-hidroamZravi

amwevi CarCo 8 SeduRebulia naRuni profilisa da milisagan. 

berketebis 5 da 7 meSveobiT, romlebic qmnian paralelogramul meqanizms, 

is SeerTebulia ZiriTad CarCosTan 3.
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Zara 10 gamoiyeneba mokrefili yurZnis Sesagroveblad. 

hidrocilindris meSveobiT SesaZlebelia misi Semotrialeba Tavisi RerZis 

garSemo, romelic ganlagebulia amwevi CarCos kronSteinSi.

naxevarmisabmeli aRWurvilia pnevmatikuri an hidravlikur amZraviani 

xundiani muxruWebiT.

samuxruWe sistema Seicavs samuxruWe xundebs, dolsa da 

milgayvanilobebs. naxevarmisabmelis eqspluataciisa an remontis dros 

dauSvebelia dolis moxsna morgvidan. dolis damagrebis qanCebis 

moSvebisas saWiroa maTi sruli moWera da sarWebiT xelaxali Cawertva. 

cveTisas, dolis zedapiris gamoCarxva morgvTan erTad xdeba.

eqspluataciis SedegaT naxevradmisabmelis xundebs da samuxruWe 

dols Soris RreCoebi izrdeba, ris gamoc xdeba muxruWebis regulireba 

eqscentrikebisa da samuxruWe xundebis sayrdeni TiTebis meSveobiT. Tu 

RreCo sworad aris dayenebuli, maSin samuxruWe berketi unda 

gadaadgildes Tavis svlis araumetes 2/3. regulirebis win saWiroa 

davrwmundeT, rom Tvlebi SeumCneveli RerZuli gadaxrisas brunavs 

Tavisuflad.

specialuri Zara bkv-2,8 ,,lodoCka” gamoiyeneba teqnikuri jiSebis 

yurZnis mokrefis adgilidan gadamamuSavebel sawarmomde utaro 

transportirebisaTvis.

Zara Sedgeba bunkerisagan da kavebiani sayrdenisagan. kavebiT xdeba 

plaTformis ficarnagze Zaris damagreba. bunkeri warmoadgens liTonis 

SeduRebul konstruqcias, romelic 3 mm sisqis furclovani foladisaa. 

bunkeri Signidan ifareba kvebis mrewvelobaSi  gamoyenebeli emaliT. ukana 

kedeli daxrilia 350 bunkeris iatakis mimarT. aseTi mowyobiloba 

uzrunvelyofs yurZnis mdovre gadmoclas. bunkeris wina bortze 

miduRebulia Cangali, xolo Zaris ukana nawili SeerTebulia sayrdenTan

saxsrulad, rac iZleva eleqtrotelferiT bunkeris gadmotvirTvis 

adgilas 700 kuTxiT Semobrunebis da misi daclis saSualebas. 

bkv-2,8 Zaris damontaJeba SeiZleba gaz-52 an gaz-53 avtomanqanis, 

agreTve 2pts-4 tipis satransporto misabmelis plaTformaze.

utaro gadazidvisaTvis avtomobilebs (misabmelebs) specialurad 

amzadeben. Zarebi guldasmiT iwmindeba, xdeba yvela bzaris, ara 

simWidrovebis amovseba, raTa adgili ar qondes yurZnis wvenis danakargebs.

ZaraSi yurZeni itvirTeba avn-0,5a agregatiT an sxva saSualebebiT. 

bortiani avtomanqanebis bunkerebis dasaclelad gadamamuSavebeli 

punqtebis mimReb moednebze ewyoba specialuri mowyobilobebi. isini 

warmoadgenen monorelss, romelic ganlagebulia sxvadasxva jiSis yurZnis 

mimRebi punqtebis yvela mowyobilobis xazis gaswvriv. monorelze dgeba 

3...5 t tvirTamweobis eleqtrotelferi. is gadaadgilebas axdens xazis 

gaswvriv da clis avtomobilebis bunkerebidan yurZens TiToeul mimReb 

mowyobilobaSi.



186

ksp-6 sacvlelZariani 2pts-s satraqtoro misabmeli gankuTvnilia 

yurZnis, xilis, pomidvris moyvanis, transportirebis da gadmotvirTvis

adgilebSi Semgroveblad.

ksp-6 Zara warmoadgens CarCosebri Zaris SenaduR konstruqcias, 

romelic Semokrulia uJangavi furclovani foladiT. ukana kedeli 

daxrilia Zaris iatakis mimarT 350. Zaris platforma eyrdnoba misabmelis 

CarCos cvladi TiTebiani kronSteinis saSualebiT. Zara icleba 

hidroamwevi meqanizmis meSveobiT, romelic moZraobaSi modis traqtoris 

hidrosistemis saSualebiT. Zaris daxris kuTxe Seadgens 500.

hidroamwe erTcilindriania, sami gamosawevi safexuriT. saerTo svla 

Seadgens 1320 mm.

savali nawili farToprofilian pnevmatur saburavebzea resoruli 

dakidebiT. resorebi ganivia, naxevradeliptikuri.

CarCos ukana ganivaze ganlagebulia wevis kavi da hidroamwevis 

samuxruWe sistemis, eleqtromowyobilobis mierTebiT Sverilebi.

mosabrunebeli mowyobiloba warmoadgens saxsnel erTriga burTula 

wrian urikas. ukana svliT misabmelis moZraobisaTvis mosabrunebel 

meqanizmSi gaTvaliswinebulia saCeri meqanizmi.

muxruWebi dolisebri tipisaa, aRWurvilia pnevmatikuri amZraviT, 

xelis muxruWi meqanikuria-or ukana Tvalze. 

yurZnis sakrefi kombaini svk-3m gamoiyeneba teqnikuri jiSebis 

gadasamuSavebeli yurZnis sakrefad, romelic ganlagebulia vakeze an 120 

ferdobis vertikalur Spalerze, mtevnebis niadagidan aranakleb 0,2 

dacilebiT vakeze da 0,4m-ferdobze. kombaini svk-3 (sur.71) Sedgeba 

Sasisagan, amRebi modulisgan, bunkerisagan, sabruni transportiorisagan, 

hidrosistemisagan da eleqtromowyobilobisagan. 

kombainis Sasi Sedgeba CarCosagan 3, Zaluri agregatisagan 2, savali 

nawilisagan 9, stabilizaciis sistemisagan 12, mZRolis kabinisa 14 da 

moednisagan.

CarCo 3 warmoadgens kvadratuli da sworkuTxa kveTis milebis 

SenaduR sivrciT konstruqcias. CarCoze damontaJebulia yvela ZiriTadi 

agregati da kombainis sakrebi erTeuli.

Zaluri agregati gankuTvnilia savali nawilisa da kombainis samuSao 

organoebis aZvrisaTvis. masSi Sedis dizeli d-24m quroTi, reduqtori, 

satumbi sadguri, Zravisa da hidrotransmisiis zeTis radiatorebi, wylis 

radiatori da sakidebi. Zaluri agregati ganlagebulia kombainis marcxena 

mxares Sasis CarCos qveviT wina da ukana Tvlebs Soris.

reduqtori Sesrulebulia oTxlilviani gamanawilebeli kolofis 

saxiT. lilvebis Slicebian boloebze ecmeba tumboebis gamomavali 

lilvebi. reduqtoris wamyvani lilvi moZraobaSi modis Zravis muxlana 

lilvidan qurosa da grexili lilvis meSveobiT.

masebis gawonasworebisaTviis Zravi, kvebis sistemis sawvavis avzi, 

hidrotransmisiis da samuSao organoebis hidroamZravis zeTis avzi 

damontaJebulia kombainis marjvena mxares CarCos grZivi Zelis qvemodan.
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savali nawili 9 gankuTvnilia kombainis gadasaadgileblad. is 

Sedgeba gadidebuli gamavlobis saburavebiani Tvlebisagan, planetaruli 

reduqtorebisagan da hidroZravebisagan. kombainis yvela Tvali wamyvania; 

wina, romelzedac dayenebulia diskuri muxruWebi, marTvadia.

planetaruli reduqtoriT zrdian hidroZravidan gadmocemul mabrun 

moments. savali nawilis hidroZravi aqsialur-yvinTiania. hidroZravis 

brunvaTa sixSires da mimarTulebas, Sesabamisad kombainis gadaadgilebis 

siCqares aregulireben tumbodan zeTis miwodebis cvliT. momuSave Zravis 

dros diskuri muxruWi gamorTulia. saWiroebisas, momuSave Zravis 

SemTxvevaSi, SsaZleebelia misi CarTva mZRolis moedanze ganlagebuli 

specialuri saxeluriT.  

stabilizaciis sistema 12, romelic ferdobze muSaobisas kombainis 

CarCos horizontalur sibrtyeSi afiqsirebs, warmoadgens Semasrulebel 

meqanizmebis hidroamZravTan qanqarisebul sistemas (qanqara tvirTiT, 

hidrogamanawilebeli, hidrocilindrebi, saketebiani marTvis bloki).

kombainis daxrisas qanqara berketiT gadaadgilebs 

hidrogamanawilebelis mkveTaras lilvs, romelic atarebs zeTs 

hidrocilindrebis Sesabamis RruebSi, da CarCo inarCunebs horizontalur 

mdgomareobas. amavdroula mkveTara brundeba sawyis mdgomareobaSi da 

marTvis blokis hidrosaketebi afiqsireben CarCos am poziciaSi.

sur.71. svk-3m yurZnis sakrefi 

kombainis sqema:

a-gverTxedi; b-winxedi; 1-amRebi 

moduli; 2-Zaluri agregati; 3 CarCo;  

4-marTvis pulti; 5, 6 da 10sabruni, 

gamanawilebeli da cicxviani  

transportiorebi; 7-bunkeri; 8-Zravi; 

9-savali nawili; 11-Semrxevi; 12  da 

13-separaciisa da stabilizaciis 

sistemebi; 14-kabina.  

mZRolis moedanze ganlagebu-

lia kabina 14, saWis marTva, sajdomi, 

marTvis pulti 4 da sakontrolo 

xelsawyoebi. kombaini aRWurvilia 

saWis svetiT, romelic iZleva saWis 

daxris 250 da vertikalur 

mdgomareobaSi simaRleSi 120 mm 

zRvrebSi cvalebadobis saSualebas. 
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sawvavisa da zeTis miwodebis marTva xorcieldeba wevebisa da 

berketebis sistemebiT. wevis sigrZis cvlisas gaormagebul pedlebs da 

wnevis miwodebis marTvis saxelurs ayeneben neitralur mdgomareobaSi, 

fiqsatori Sedis  kbilanuri seqtoris kiloSi, xolo pedlebi imyofeba 

erTnair simaRleze. pedlebisa da saxelurebis neitraluri 

mdgomareobisas kombaini damuxruWebulia.

zeTis avzi orseqciania-samuSao organoebisa da hidrotransmisiis 

aZvrisaTvis. zeTis dones akontroleben maCveneblebiT, romlebic 

gamWirvale niSnulebiani milisaganaa damzadebuli da magrdeba avzis 

gverdiTa kedelze. 

amRebi moduli 1 gankuTvnilia mosavlis asaRebad, dasaWerad, 

gasawmendad da misi transportirebisaTvis. is ganlagebulia kombainis 

RerZze da mimagrebulia CarCosTan gvarlis dakidebiT.

amRebi modulis ZiriTadi nawilebia: CarCo, SenmjRrevi 11, cicxviani 

transportiorebi 10, separaciis sistema 13, ganivi transportiorebi da 

amZravi. 

SenmjRrevi 11 Soltis tipisaa, asrulebs, yurZnis mokrefas Sedgeba 

SenaduRi CarCosagan, romelic dakidebula berketebze; Soltebiani 

kronSteinebisagan da amZravisagan. SenmjRrevi moZraobaSi modis 

hidroZravidan jaWvuri gadacemis, lilv-eqscentrikis, barbacisa da 

Soltebiani kronSteinis meSveobiT. kronSteinSi Soltebi magrdeba 

naxvretebSi, romelTa raodenobas adgenen venaxis mcenareebis ganlagebisa 

da mdgomareobis mixedviT. SenmjRrevis Soltebis rxevaTa sixSires 

aregulireben hidroZravis brunvaTa sixSiris cvalebadobiT droselis 

saxeluris mobrunebiT, romelic kombaineris samuSao adgilidan 

xorcieldeba.

cicxviani transportiorebi 10 iWeren da axden yurZnis gadaadgilebas. 

isini ganlagebulia kombainis simetriis RerZze asaRebi rigis orive 

mxares da warmoadgenen usasrulod Sekrul konturebs, romlebic CarCoSi 

gadaadgildebian.

transportiorebis siCqare kombainis gadaadgilebis siCqaris 

sinqronulia. saWiroebis SemTxvevaSi, garecxvis an teqnikuri 

momsaxurebisas, transportiorebis amZravis gamorTva SesaZlebelia 

kombainis moZraobidan damoukideblad.

sistemis 13 pnevmoseparatorebi, romlebic dayenebulia mosavlis 

mokle ganivi transportiorebidan jamurze gadaadgilebis adgilas, 

emsaxureba yurZnis gawmendas minarevebisagan da mis daqucmacebas. 

pnevmoseparatorebi warmoadgenen hidroamZravian ventilatorebs, romlebic 

aRWurvilia Semwovi da gamomSvebi milyelebiT. haris nakadis siCqaris 

regulireba xdeba droseliT.

hidroamZraviT ganivi transportiorebi agroveben da gadaaqvT 

mosavali sabrun transportiorze. isini Sedgeba ori mokle da erTi 

jamuri lenturi tilosagan. 
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sabrun transportiors 5 gadaaqvs mokrefili yurZeni kombainis 

bunkerSi 7 an mezobel rigTaSorisebSi moZrav satransporto saSualebaSi. 

satransporto saSualebebSi mosvlis gadasatvirTad saCexs cvlian 

SuroTi, romelic kombainis sacvlel nawilebSia. transportioris 

Semosabruneblad gamoiyeneba hidrocilindri.

gamanawilebeli transportiori 6 dayenebulia bunkerSi. yvela 

transportioris lentebis siCqaris Secvla xdeba erTdroulad droseliT.

kombainis hidrosistema emsaxureba savali nawilis, saWis meqanizmis, 

samuSao organoebis aZvrasa da CarCos mdgomareobis regulirebas.

eleqtromowyobiloba Sesrulebulia 12v Zabvis erTsadeniani sqemiT. 

eleqtromowyobilobaSi Sedis kvebis, gaSvebis, ganaTebisa da 

signalizaciis sistemebi, sakontrolo-gamzomi xelsawyoebi, kabinis 

eleqtromowyobiloba, eleqtrogayvaniloba da SemaerTebeli mowyobilo-

bebi.

kvebis sistema Sedgeba generatorisagan, rele-regulatorisagan, ori 

batareisagan da misi gamomrTvelisagan.

sur. 72. kombaini svk-3m 

teqnologiuri sqema:

1, 3, 4 da 6-cicxviani, ganivi, 

sabruni da gamanawilebeli  trans-

portiorebi; 2-SenmjRrevi; 5-bunkeri; 

7-pnevmotransportiori

gaSvebis sistemas qmnis 

stareri, CiraRdniani SemaTbobeli, 

CamrTavi, blokirebis rele da starteris rele.

signalizaciis sistema gankuTvnilia samuSao organoebis, agreTve 

ventilatorebis rotorebisa da SenmjRrevis aZvris brunvaTa sixSiris 

gasazomaT da avtomaturi kontrolisaTvis. samuSao organoebis 

mdgomareobis Sesaxeb, informacia gadamwodebidan gadaecema xelsawyoebis 

farze, romelzedac ganlagebulia eleqtronuli nawili, marTvis 

organoebi da saSuqi signalizaciis elementebi. gadamwodebi iZlevian 

informacias kombainis saxifaTo daxris (70 meti), bunkeris gavsebis, 

cicxviani transportiorebis sibrtyis qveda mdgomareobis, 

pnevmotransportirebis rotorebis brunvis, SenmjRrevis aZvris Sesaxeb. 

svk-3 m kombainis samuSaod momzadeba iTvaliswinebs Semdegs. xdeba 

kabinis montaJi mZRolis moedanze da aerTeben eleqtromowyobilobas 

eqspluataciis instruqciis Sesabamisad, mowmdeba akumulatoris damuxvtva

da eleqtrolitis done, atareben teqnikur momsaxurebas. avseben yvela 

gasawyob tevadobebs. awyobisa da regulirebis sisworis Semowmebis, 

agreTve kombainis moxaxune nawilebis gamosaxmarisebis mizniT mas atareben 
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kombainis uqm svlaze da muSaobaSi, romlis drosac akvirdebian yvela 

sakrebi erTeulebis da agregatebis urTierTqmedebas, stabilizaciis 

sistemis muSaobas, kombainis damuxruWebis efeqturobas.

samuxruWe sistemam unda uzrunvelyos saxeluris erTi svliT 

kombainis maqsimalur siCqareze gaCereba mSral, myar safarian 

horizontalur gzaze 6,5 m samuxruWe manZiliT, mdovreT.xelis muxruWma 

unda SeaCeros kombaini mSral safarian 120 daxraze. amowmeben kombainis 

hidrosistemas mdgradobaze da saTanado teqnologiuri reJimis Seqmnaze.

uqm svlaze kombainis gamosaxmarisebas atareben 3 sT, xolo 

moZraobisas-2 sT. ganmavlobaSi. datvirTviT manqanis gamosaxmariseba unda 

gagrZeldes aranakleb 25 sT, magram pirvel dRes datvirTva ar unda 

aRematebodes nominaluris  50%. gamosaxmarisebis procesSi mudmivad

akontroleben xelsawyoebis maCveneblebs da signalizaciis sistemas, 

instruqciis Sesabamisad atareben teqnikur momsaxurebas.

svk-3 m kombainis muSaobis wesi Semdegia. Soltebi, romlebic 

ganlagebulia mosavlis zonaSi, ixsneba. isini unda iyos ganlagebuli 

maraosebraT paralelurad. manZili qveda Soltebsa da transportioris 

cicxvebs Soris unda iyos aranakleb 50 mm, ufro mcire manZilis 

SemTxvevaSi SeiZleba moxdes SoltebiT cicxvebis dazianeba. SenmjRrevebis 

marjvena da marcxena seqciebis Soltebis boloebs Soris manZili 

horizontalze susti foTlobis SemTxvevaSi unda Seadgendes 0...20 mm, 

Zlieris-40...60 mm, xolo TefSis formis mcenareebis SemTxvevaSi-80...120 mm.

kombainis gaSveba xdeba saxelurebis da marTvis pedlebis neitralur 

mdgomareobaSi dayenebis Semdeg, samuSao organoebiT zeTis miwodebiT. 

Tu hidrotransmisiis vakuumzomi aCvenebs 0,025 mpa gauxSoebas an dgas 

0-ze cvlian mafiltrebel elements, rTaven kombainis sasignalo 

mowyobilobis saerTo kvebas da amowmeben gadamwodebis muSaunarianobas. 

ramdenimejer axdenen kombains CarCos awevas da daSvebas, daxras xan erT, 

xan meore mxares 2...30. ayeneben RerZebs fiqsatorebis zeda kidura 

naxvretebSi. sxva naxvretebSi RerZebis dayeneba dasaSvebia mxolod 

gansakuTrebul SemTxvevaSi swor nakveTebze.

uSualod nakveTebSi aregulireben simaRleze CarCosa da amRebi 

modulis mdgomareobas. amRebi moduli unda iyos ganlagebuli ise, rom 

mtevnebi imyofebodes transportiorebis cicxvebs zeviT. kombainis 

gadaadgilebis siCqare, separatorebisa da mnjRrevelis brunvebis sixSire 

damokidebulia mcenaris jiSze, rigTaSorisebis siganeze, mosavlianobaze. 

amowmeben kombainis muSaobis xarisxs (mosavlis aRebis sisrule, 

danakargebi, gawmenda).
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6. mevenaxeobaSi kompleqsuri  meqanizacia

mevenaxeobaSi kompleqsuri meqanizaciisaTvis manqanaTa SerCeva xdeba 

movla-moyvanis agroteqnikisa da manqanaTa ekonomikuri maCveneblebis 

detaluri Seswavlis Semdeg. teqnologiuri manqanaTa kompleqsis 

SerCevisas saWiroa mxedvelobaSi iqnas miRebuli dargvis sqema, jiSi, 

rwyvis sakiTxebi da sxva.

mocemul manqanaTa kompleqsSi ZiriTadSi moyvanilia yofili sabWoTa 

kavSiris manqanaTa sistemiT gaTvaliswinebuli manqanebi da mowyobilobebi, 

romlebic srulad pasuxobs mevenaxeobis movla-moyvanis teqnologiuri 

procesebis Sesrulebas. maTi Secvla sxva qveynebSi arsebuli analogiur 

manqanebiT ar warmoadgens sirTules.

68.niadagis dargviswina mosamzadebeli manqanebis kompleqsi

teqnologiuri
operacia

agregatis Semadgenloba

SeniSvnamanqanis 
dasaxeleba da 

marka

traqtoris, 
avtomobilis 

marka
         1      2     3       4
nakveTis 
buCqnarebidan, 
qvebidan, 
Zirkvebidan da 
xeebidan gawmenda 
da amoZirkva

satransporto 
saSualebebSi 

buCqmWreli
dp-24

amomZirkveli-
Semgrovebeli 
d-695a 

amoZirkvis 
agregati mp-8

amomZirkveli-
Semgrovebeli
mp-2b

amomZirkveli-
Semgrovebeli 
ksp-20

t-130

t-100mgs 

t-130

t-130

dt-75

nakveTebze, romlebic 
dasarevlianebulia 
buCqnariT da wvrili 

tyiT

50 sm diametris 
Zirkvebis amoZirkva 
Zveli da axali 

gaCex-vebis Semdeg

buCqnaris, wvrili 
tyis da maTi 

amoZirkvis da dawvis 
samuSaoTa 

kompleqsis Sesru-
leba

Zirkvebis, qvebis 
amoZirkva da 
datvirTva

Zirkvebis qvebis 
amoZirkva da 
datvirTva
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Zirkvebis, qvebis, 
buCqnaris da 
xeebis CatvirTva

qvebis mocileba
qvis amRebi 
manqana ukp-0,6

qvis amkrefi 
usk-0,7a

qvis amRebi 
manqana kum-1,2

mtz-80
mtz-82

t-25a

dt-75

saxnavi fenidan 65 
sm-mde zomis qvebi

zedapiruli da 15 sm 
siRrmeze ganla-
gebuli qvebi masiT 
350 kg-mde 

40 sm diametris qvebi 
zedapirul fenaSi 15 
sm-mde

    

69. niadagis zedapiris plantaJis win sasuqis Setanis, moxvnis   da 

mosworebis manqanaTa kompleqsi

teqnologiuri 
operacia

agregatis Semadgenloba
SeniSvna

manqanis 
dasaxeleba da 

marka

traqtoris 
marka

1 2 3 4

mineraluri sasuqebis 
momzadeba 
(daqucmaceba)

mineraluri sasuqis 
SerCeva da CatvirTva 
satransporto 
saSualebebSi

mineraluri sasuqebis 
transportireba da 
CatvirTva Semtan man-
qanebSi
organuli sasuqis 
CatvirTva

organuli sasuqis 
transportireba da 
Setana
saplantaJo xvna

agregati
air-20

amrev-
CamtvirTavi
sze-20

saTesebis 
saavtomobilo 
satvirTi uzsa-
40

satvirTela-pvp-2
satvirTela-pvp-
1,2

manqanebi 

mtz-80 an 
eleqtroamZravi

mtz-80 
an 
eleqtroamZravi

avtomanqana 
gaz-53a

t-150
dt-75 m

t-130; mzt-80; 
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plantaJis mosworeba

gzebis, saqcevebis, 
wyalsadinarebis 
mowyoba 

morwyvisaTvis 
detaluri 
moSandakeba

Zirkvebis qvebis, 
buCqnarebis, xeebis 
gazidva 

nakveTebis mosworeba 
da moSandakeba

hidroteqnikuri 
nagebobebis mowyoba:
mudmivi sarwyavi 
qselis, arxebis, 
Rvarsadinebis, 
STanTqmis arxebis 

niadagis plantaJis 
wina Rrma gafx-
viereba amoZirkvisa 
da qviani gruntis 
gafxvierebis Semdeg
sideratebis an 
balaxebis Tesva

rou-5, rto-

guTani ppu-50
guTani ppn-50

greideri-
gamasworebeli 
gn-2,8 
momSandakebeli
p-2,8a

greideri d-24sa 
avtogreideri 
dz-99-1-4

farTo modebis 
ganivi ganiani 
momSandakebeli

Txilamuri ls-
4a
Txilamuri ls-8
misabmeli pvk-0,5
misabmeli 2pto-8

misabmeli 2pts-4
buldozeri dz-
110a da sxva
skreperi dz-20a
greideri d-24 sa
avtogreideri 
dz-99-1-4
misabmeli 
momSandakebeli 
p-2,8a

misabmeli 
arxmTxreli 
d-267a
sakidi 
arxmTxreli mk-
19

Rrmadi 

mzt-82

t-130
t-130

mtz-80; mtz-82
dt-75 m

dt-75 m

t-150 

dt-75 m

t-100 mgs
t-150 k
t-150

mtb, 80, mtb-82
t-130

t-130
dt-75

dt-75

t-130 an 2t-100 m 
an t-130

dt-75 m
t-40, t-130
t-100 mgs

t-130

mZime 
niadagebSi
mokle 
saqcevian 
nakveTebSi

1km-mde 
manZilze
1km-mde 
manZilze

qvebis 
Zirkvebis da 
sxva 
tvirTebis 
gadazidva 
Zaris 
amoZirkul-
Semgrovebeli
T 
datvirTvisas

arxis 60sm si-
Rrmis 
(amonaRebi)
arxis 52, 54, 
58 sm 
siRrmisas 
(amonaRebi)
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sideradebis moTibva 
da daqucmaceba
sideratebis Caxvna 
(balaxis CakeTeba)

gamafxvierebeli 
rn-80b

balax 
marcvleulis 
saTesi sz-3,6

saTibela ksg-2,1

guTani pln-5-35

dt-75m

mtz-80

dt-75m

70. venaxebis sargavi manqanebis kompleqsi

teqnologiuri 
operacia

agregatis Semadgenloba
SeniSvna

manqanis 
dasaxeleba da 

marka

manqanis 
traqtoris 

marka
1 2 3 4

dargvis wina farcxva 
(kultivacia)

nakveTis dakvalva 
kvartlebis sazR-
vrebis CvenebiT

paloebis CatvirTva 
transportireba da 
gadmotvirTva nakve-
Tebze

nergis CatvirTva, 
transportireba da 
gadmotvirTva

mineraluri sasuqebis 
momzadeba 
(daqucmaceba)

mineraluri sasuqebis 
Sereva da CatvirTva

kultivatori 
kps-4
farci bzss-1,0
kultivatori 
krt-3

Teodoliti

misabmeli-
TviTmcleli 
2pts-4

avtomobili 
gaz-53a

agregati air-20

dt-75 m

dt-75 m

dt-75 m

mtz-80

mtz-80 an 
eleqtroaZra

mZime 
niadagebSi
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mineraluri sasuqebis 
CatvirTva da trans-
portireba

sarwyavi wylis tran-
sportireba

mineraluri sasuqis 
sadede xsnaris mom-
zadeba

nergebis dargva Semo-
yriT da sasuqis 
SetaniT

Stambis paloebis 
momzadeba

amwevi-
CamtvirTavi 
szu-20

saTesebis 
saavtomobilo 
CamtvirTavi 
uzsa-40

Semsxureblebis 
gamwyobi zJv-1,8

gadasatani 
agregati apJ-12

manqana vpm-2

4 hidroburRis 
kompleqti 
Semasxurebel 
ovt-13 erTad 

Stambis 
paloebis 
mosaWreli da 
wamaxvilebis 
Carxi

mtz-80 an
eleqtroaZvra

gaz-53a

mtz-80

mtz-80 an
eleqtroaZvra

dt-75 m

t-70v

eleqtroaZvra

71. Spaleris dasayenebeli manqana kompleqti

teqnologiuri operacia agregatis Semadgenloba

manqanis dasaxeleba 
da marka

traqtoris marka

Spaleruli boZebis da 
mavTulis datvirTva

Spaleruli boZebis, mavTulis 
da paloebis datvirTva, 
transportireba da gadmo-

satvirTela pvsv-0,5a

orRerZa misabmeli-
TviTmcleli 2pts-4

t-25a

mtz-80
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tvirTva

sayrdeni boZebis ormoebis 
amoTxra

Ruzisa da Sualeduri boZebis 
Capresva

Spaleruli mavTulis gaSla

Spaleruli mavTulis daWimva

manqana krk-60

boZebis Campresi sp-2
agregati unp-6
xelis jalambari 
lrd-85a

t-54v

dt-75 m

t-25a

72. sargavi masalis gamoyvanis manqanaTa kompleqsi

teqnologiuri operacia
agregatis Semadgenloba

manqanis dasaxeleba 
da marka

traqtoris marka

1 2 3

stratifikaciisaTvis naxerxis 
da samynobi masaliT yuTebis 
transportireba

samynob saxelosnoSi satrans-
porto da datvirTva-
gadmotvirTvis samuSaoebi

saZire da sakvirte kalmebis 
daWra da dakalibreba
saZire kvirtebis dabrmaveba

mynoba 

namyeni kalmebis 
stratifikacia

niadagis sagazafxulo dargvi-
swina damuSaveba tenis 
SenarCuneba

wylis gadazidva rgvis dros 
mosarwyavad da Sximqimikatebis 
xsnarebis transportireba 

namyeni nergebis dasargavaT 
sargavi da sarwyavi kvlebis 

orRerZa misabmeli-
TviTmcleli 2pts-4

satvirTela epv-104 
(asrulebs 10 
operacias)

naxevradavtomati
pnk-2
naxevradavtomati
pug-1

manqana mp-7 da sxva

danadgari ues-6

eqcsi farcxi bbss-1 
gadasabmeliT sg-21

Semasxureblebis 
gamwyobi zJv-1,8

guTan—gamafxvier-
ebeli prvm-3 

mtz-80

eleqtroaZvra

eleqtroaZvra

eleqtroaZvra

eleqtroaZvra

eleqtroaZvra

mtz-80

mtz-80

dt-75 m
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moWra

gamomyvani kvlebis moWra da 
mosworeba

rigTaSorisebis kultivacia 
nergebis Semoyra, sargavi 
xvrelebis dafarva

mineraluri sasuqebis 
momzadeba (daqucmaceba)

mineraluri sasuqebis Sereva 
da datvirTva 

mineraluri sasuqebis 
transportireba, CatvirTva 
kultivatoris bunkerSi

mineraluri sasuqebis Setana 
morwyvis Semdgomi gafxviereba 
sasuqebis SetanasTan erTad da 
sarwyavi arxebis CakeTeba

kokolebis datenianeba

SesxurebisaTvis 
Sxamqimikatebis xsnaris 
momzadeba

Sesxureba, defolacia

Sefrqveva

anarCenebis mogroveba

nergebis amoTxra

mowyobiloba prkm-
19,000
arxmTxreli-
gamasworebeli kzu-
0,33

manqana avS-1,3 

agregati air-20

amrevi-CamtvirTi 
szu-20

saavtomobilo 
saTesebis gamwyobi 
uzsa-40

guTan-gamafxvier-
ebeli prvm-3 
mowyobiloba prvm-
14.000.01 erTadDAD

sawvimari danadgari 
dda-100 ma  

gadasatani agregati 
apJ-12
stacionaluri 
gamwyobi sadguri
szs-10

Semsxurebeli 
on-400-5
Semasxurebeli
oum-4

universaluri 
Semfrqvevi oSu-50a

sakidi lerwis 
Semgrovebeli sv-1a

guTan-gamafxvierebe-
li prvm-3 
mowyobiloba prvm-
15.000 erTad

t-75 m

t-16 m

mtz-80 an
eleqtroaZvra

mtz-80 an
eleqtroaZvra

dt-75 m

dt-75 m

dt-75 m

mtz-80 an 

eleqtroaZvra
eleqtroaZvra

mtz-80

mtz-80

t-25a

t-25a

dt-75 m.
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73. msxmoiare venaxebis movlis manqanaTa kompleqsi

teqnikuri operacia
agregatis Semadgenloba

manqanis dasaxeleba
da marka

traqtoris marka

1 2 3

niadagis dasamuSavebeli kompleqsi

sagazafxulo farcxva

rigTaSorisebis Cizelireba da 
kultivacia

rigTaSorisebis dadiskva
rigTaSorisebis frezireba

Rrma zolovani gafxviereba

rigTaSorisebis xvna naRaraT

kbila farcxi bzss-1 
kbila farcxva bzts-
1

guTani prvm-3 
mowyobiloba prvm-
11.000

farcxi bdv-2,4
frezi vSp-200 da 
sxva

guTani prvm-3 
mowyobiloba prvm-
53.000

guTani prvm-3

t-25a
t-25

t-543

t-543
t-543

t-543

t-543

  

             1           2         3
sarwyavi venaxis   morwyvis manqanaTa kompleqsi

sarwyavi kvlebis moWra  
mineraluri sasuqebis Setana-
sTan erTad

droebiTi sarwyavebis moWra da 
gadasworeba

sarwyavi wylis miwodeba

morwyvis Semdeg sarwyavi 
kvlebis gadasworeba (kulti-

guTani prvm-3
mowyobiloba prvm-
19.000
mowyobiloba prvm-
14.000 erTad
arxmTxreli-
gamasworebeli kzJ-
0,33

satumbi sadgurebi

guTan-
gamafxvierebeli 

t-543

dt75 m

Sidawvis Zravi an 
eleqtroaZvra

t-543
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vacia)

rigTaSorisebSi niadagis gafx-
viereba rwyvis Semdeg

mudmivi sarwyavi qselis sare-
velebisagan gawmenda 

prvm-3

guTan 
gamafxvierebeli 
prkm-3
arxismwmendi vk-1,2

t-543

t-543

         venaxebis qimiuri damuSavebis manqanaTa kompleqsi
Sesasxureblad Sxamqimikatebis 
samuSao xsnarebis momzadeba

samuSao siTxis transpo-
rtireba Sesxurebis adgilamde
venaxis Sesxureba

stacionaluri 
sadguri szs-10 
moZravi agregati 
apJ-12
moZravi agregati 
stk-5
moZravi agregati
pemiqs 1004

gamwyobi zJv-1,8
gamwyobi rJu-3,6

Semsxureblebi
ovt-13
opv-1200 (misabmeli)
op-2000-01 (misabmeli)
om-630
on-400-5
oum-4
om-320

eleqtro aZvra

mtz-80, 

mtz-80

mtz-80

mtz-80
avtomobili gaz-
53a

t-543
t-543
t-543

t-543
t-543
t-543
t-543

fumigacia

Sefrqveva

fumigatori fb-2 
(fun)
Semfrqvevi oSu-50a

t-543

t-25a

        mcenareebis mosavleli mowyobilobebi da manqanaTa kompleqsi
xelis inventaris galesva

venaxis gasxvla

rigTaSorisebis anasxlavidan 
gawmenda

anasxlavis da mwvane masis 
gatana kvartalTSorisi da 
ujredSorisi gzebidan

universaluri Carxi 
szu-2

pnevmoagregati 
pav-8
xelis instrumenti

lerwis amkrefi lvn-
1,5a
moWrili totebis 
amkrefi manqana sv-1a

anasxlavisa da 
totebis 
Semgrovebeli da 
gamtani manqana 

eleqtroaZvra

t-543

t-25a

t-543

dt-75 m
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venaxis axveva

cis gaxsna

sts-4

maqo Cv-000 kanafis 
uwyveti ZafiT

manqana Cvl-3 t-543

mosavlis amRebi da transportirebis mowyobilobebi da manqanaTa 
                                 kompleqsi
teqnikuri jiSis yurZnis krefa

ujredSorisi gzebidan teqni-
kuri jiSebis yurZnis 
transportireba (kombainidan)

kombaini svk-3 m da 
sxva
specialuri Zara 
,,lodoCka”

TviTmavali

avtomobili 
gaz-53a

  
carieli godrebis (yuTebis)
datvirTva satransporto 
saSualebebSi da maTi 
gadazidva venaxSi

krefa mosavlis taritebiT

yurZnis gadatana gadamuSa-
vebis punqtamde

carieli cicxvis datvirTva da 
maTi gadazidva venaxSi

konteinerebis gamotana
rigTaSorisebidan da yurZnis 
CatvirTva satransporto 
saSualebebSi

satraqtoro 
misabmeli 2pts-4
(misavlis aReba 
xeliT)

naxevradmisabmeli-
satvirTela ppv-3

misabmeli cvladi 
ZariT ksp-6
specialuri Zara 
(zkv-2,8 ,,lodaCka”)

misabmeli 2pts-4

agregati
avn-0,5a

mtz-80

t-543

mtz-80

mtz-80

t-25a

6.1. mevenaxeobaSi  kompleqsuri meqanizaciis ekonomikuri  efeqtianoba

mevenaxeobaSi kompleqsuri meqanizacia iZens gansakuTrebul 

mniSvnelobas, vinaidan marto  venaxis movla-moyvanaze da teqnikuri 

jiSebis mosavlis aRebaze ixarjeba 1200 kac/sT, xolo sanerge meurneobaSi 

1800 kac/sT-mde, rac miuTiTebs arsebuli teqnikuri saSualebebis 

arasakmarisad  gamoyenebaze. es ZiriTadSi gamowveulia mecnierulad 

dasabuTebuli da eqsperimentalurad gamocdili rekomendaciebis 

naklebobiT. garda amisa, gadauwyvetelia iseTi Sromatevadi operaciebis 
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meqanizaciis sakiTxi, rogoricaa vazis mSrali axveva, sufris jiSebis 

daxarisxeba da SefuTva, namyeni kalmebis daxarisxeba, momzadeba da sxva. 

miuxedavad imisa, rom arsebuli teqnikuri saSualebebiT 

meqanizebulia ZiriTadi Sromatevadi procesebi, isini damuSavebulia 

calkeuli operaciebisaTvis da ver moicaven mTlianad teqnologiur 

process. amitom, efeqturobis gazrdisaTvis, saWiroa winaswari samuSaoebis 

Catareba, iseTebis, rogoricaa nakveTis moniSvna, Spaleruli boZebis 

miwodeba da a. S.

manqanebis gamoyenebiT ekonomikuri efeqti miiRweva maTi garkveuli 

wliuri (sezonuri) datvirTvisas, romelic yovel konkretul SemTxvevaSi 

icvleba. amitom, agroteqnikuri fonis analizis Semdeg manqanis SeZenamde 

unda dazustdes uzrunvelyofili iqneba Tu ara saWiro datvirTva. 

gaangariSebiT dadgenilia, rom optimalur farTobaT mevenaxeobaSi 

iTvleba: msxmoiare nargaobebisaTvis 150...200 ha, axali nargaobebis 

gaSenebisas-100...120 ha, sargavi masalis gamoyvanisas  30 ha-mde. 

teqnologiuri kompleqsebis ekonomikuri efeqturobis gaangariSebis 

safuZvels warmoadgens mravalwlovani nargavebis movla-moyvanis tipiuri 

teqnologiuri ruqebi, romlebSic miTiTebulia warmoebis teqnologiuri 

xerxebi, samuSaoTa Catarebis agroteqnikuri vadebi, cvlis gamomuSavebis 

normebi, sawvav-sapoxi masalebis xarji, pirdapiri danaxarjebi da sxva.

teqnologiuri ruqebis Sedgenis sawyisi masalebia mcenareebis 

dargvis sqema, agroteqnikis mowinave xerxebi, mosavlianobis done, 

meqanizaciis uaxloesi saSualebebi, teqnologiurad dasabuTebuli 

gamomuSavebis normebi da a. S.

teqnologiuri ruqebis Sedgenisas gamomuSavebis normebs iReben Svid 

an rva saaTiani samuSao dRis xangrZlivobidan gamomdinare, xolo 

samuSaoebze, sadac gamoiyeneba Sxamqimikatebi-eqvsi saaTis xangrZli-

vobidan. amJamad saqarTveloSi faqtiurad gamomuSavebis normebi ar 

arsebobs, magram isini unda iyos gaTvlili warmoebis saSualo 

pirobebisaTvis; rogoricaa mcenareebis ganviTarebis damakmayofilebeli 

mdgomareoba, maTi zrdis saSualo pirobebi, mavneblebisa da daavadebebis 

gavrcelebis saSualo done, gadazidvebis saSualo manZili, saqcevebis 

sigrZe. niadagur-klimaturi pirobebidan gamomdinare. normebis koreqtireba 

unda xdebodes mudmivad. 

sazogadoebrivi Sromis mwarmoeblurobis zrdaze gavlenis 

meqanizaciis faqtoris analizi gviCvenebs, rom samuSao Zalisa da 

saeqspluatacio danaxarjebis mixedviT efeqturobis dadgena umetes 

SemTxvevaSi ar aris sakmarisi. saWiroa garemos dacvasTan, 

keTilmowyobasTan, mSeneblobasTan (saxelosno, sawyobi) dakavSirebuli 

danaxarjebis aRricxva. analizi cxadyofs, rom maqsimalurad 

SesaZlebelia dargviswina niadagis momzadeba 100%-iT, venaxis dargvisa da 

Spaleris  mowyobis samuSaoebis 66,6%-iT meqanizacia, mcenareebis 

mavneblebisa da daavadebebisagan dacva-100%-iT; rigTaSorisebis da 
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mwkrivTaSorisebis meqanizebuli damuSavebiT SesaZlebelia Sromis 

danaxarjebis Semcireba 30-jer. 

Znelad eqvemdebareba meqanizacias mcenareebis movlis operaciebi. 

teqnologiiT gaTvaliswinebuli 12 operaciidan mTlianad an nawilobriv 

meqanizebulia mxolod sagazafxulo gasxvla, anasxlavis Segroveba da 

gatana, anu meqanizebuli samuSaoebis xvedriTi wili Seadgens mxolod 11%, 

roca am samuSaoze modis danaxarjebis 60%-mde.

mosavlis aRebaze modis Sromis saerTo danaxarjebis 20%, romelic 

saqarTveloSi xeliT tardeba.

am dros sakrefi kombainebis gamoyeneba teqnikuri jiSis yurZnis 

krefaze adidebs mwarmoeblurobas 50-jer. magram, am SemTxvevaSi mkveTrad 

unda gaumjobesdes Spalerisa da mTlianad nargavebis movla-moyvanis 

kultura. gazrdili moTxovnebia wayenebuli meqanizatoris ostatobis 

donis mimarT, eqspluataciis saerTo kulturisadmi, vinaidan Tanamedrove 

teqnika aRWurvilia samuSao organoebisa da savali nawilis 

hidroficirebeli amZraviT, agreTve samuSao procesis kontrolis 

eleqtronuli sistemiT, kompiuterebiT.

samecniero teqnikuri progresis done qmnis ufro srulyofili 

manqanebisa da iaraRebis damuSavebisa da danergvis pirobebs, izrdeba 

uzrunvelyofa, icvleba warmoebis teqnologia, Semodis rTuli da Zvirad

Rirebuli manqanebi da iaraRebi. Tavis mxriv warmoebis teqnologiis 

srulyofa iwvevs manqanaTa gamoyenebis organizaciuli formebis Secvlis 

aucileblobas, rac saTanado codnasa da gamocdilebas moiTxovs.

7. mevenaxeobis manqanebis da iaraRebis eqspluatacia,   

        teqnikuri momsaxureba da Senaxva

7.1. agregatebis muSaobis saeqspluatacio reJimebi 

sasoflo-sameurneo agregatis moZraobis siCqare da modebis gani

ZiriTadi faqtorebia, romlebic moqmedeben energetikuli saSualebebis 

simZlavris mTlian gamoyenebaze. es damokidebuleba SeiZleba gamovsaxoT, 

Tu gamoviyenebT mwarmoeblurobis gamosaTvlel formulas Wa, ha/sT:

                              Wa=0,1 Bs .Vs

sadac Bs – samuSao modebis gani (iaraRis); Vs-agregatis samuSao siCqare, 

km/sT. 

bunebrivia, rom agregatis maqsimaluri mwarmoebluroba miiRweva 

Zravis simZlavris mTliani gamoyenebisas. magram es SesaZlebelia im 

pirobiT, Tu sworad aris napovni manqanis (iaraRis) modebis gani da 

muSaobis siCqariTi reJimebi.

magram, mevenaxeobaSi agregatis moZraobis siCqare da modebis gani 

ganisazRvreba ara marto traqtoris datvirTviT, aramed agroteqnikuri 

moTxovnebiT (Sesabamisad, maqsimalurad SesaZlebeli mwarmoeblurobiT), 
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zogadad mcenareTa da mosavlis dacvis aucileblobiT. venaxebSi agregatis 

moZraobis siCqare da  modebis gani damokidebulia agreTve dargis sqemaze, 

mcenaris formirebaze, Spaleris mdgomareobaze da a. S.

arsebuli dargvis sqemebi zRudaven rigTaSorisebis  siganes da rigSi 

mcenareTa Soris manZils, Sesabamisad manqanis modebis siganes zRvrebiT, 

romlebic gamoricxavs mcenaris, Spaleris da mosavlis dazianebas. 

damcavi zolis siganes rigis yoveli mxridan azusteben manqanis mier 

Sesrulebuli samuSaoTa saxis, formirebis tipis, vegetaciuri periodis 

mixedviT. mevenaxeobis manqanis udides zRvrul modebis samuSao siganes, m, 

angariSoben rigTaSorisis da damcavi zolis siganis gaTvaliswinebiT:

                         Bs=M-2b

sadac M-rigTaSoris sigane, m; 2b-damcavi zolis saerTo sigane (rigis 

orive mxridan), m.

mevenaxeobaSi gamoyenebuli manqanebisa da samuSao ganis mniSvnelobebi 

2 m rigTaSorisebisaTvis mocemulia cx. 74

74. venaxebis damuSavebisas samuSao da damcavi zolis  

modebis gani

operacia manqanis an 
mowyobilobis 

marka

samuSao sigane, m damcavi 
zolis sigane, 

m
rigTaSorisebis xvna 
(naRarad, nazurgad)

prvm-3 1,4 0,3

Rrma mTliani gafxvi-
ereba

prvm-3 1,4 0,3

kultivacia prvm-3,
prvm-11.000

2,1 _

Sesxureba opv-1200 _ 0,65

cx.74. motanili monacemebiT SesaZlebelia formuliT  gamoviTvaloT 

manqanis modebis gani da Sesabamisad moxdes misi daregulireba. 

manqanebiT venaxebis rigTaSorisebis damuSavebisas, romlebic 

SezRudulia modebis ganiT, agregatis moZraobis siCqares iReben  iseTs, 

rom muSaobisas ar daziandes mcenareebi da Spaleri. am SemTxvevaSi 

ZiriTadi saeqspluatacio maxasiaTebeli-mwarmoebluroba adgils uTmobs 

agroteqnikurs-mcenareebisa da mosavlis dauzianeblobas.

iseTi mcire energetikuli samuSaoebis  Sesrulebisasac, rogoricaa

kultivacia, Sesxureba, lerwis gamotana, agregatis siCqare ar aRemateba 

6...7km/sT. es iwvevs traqtoristis  swraf daRlas, ramac SeiZleba 

gamoiwvios xarvezebi muSaobaSi (mcenareebis, Spaleris dazianeba). 

traqtoristis gansakuTrebuli daZabuloba SeiniSneba venaxebis 

ferdobze damuSavebisas. agregatis ferdobis ganivaT moZraobisas, 
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manqanebis (traqtoris) wonis gverdiTi Semadgenelis moqmedebis gamo, 

agregati micuravs ferdobze qveviT; manqanis grZivi RerZi iwyebs manqanis 

moZraobis mimarTulebisagan Semobrunebas raRaca kuTxiT. am pirobebSi 

saWiro xdeba agregatis xSiri manevrireba da siCqaris Semcireba.

vake adgilebSi da axalgazrda venaxebSi (2m rigTaSorisebSi) naklebaT 

energetikul operaciebze SesaZlebelia siCqaris gazrda 20...30%-iT.

aRniSnulis gaTvaliswineba saWiroa gamomuSavebis cvlis normebis 

Sedgenisas.

7.2. agregatis moZraobis xerxebi

samuSaoTa Sesrulebisas SesaZlebelia agregatebis moZraobis 

ramdenime xerxis gamoyeneba. amitom, konkretul SemTxvevaSi saWiroa 

optimaluris SerCeva, romelic uzrunvelyofs operaciebis Sesrulebis 

karg xarisxs da Sromis maRal mwarmoeblurobis.

axalgazrda da msxmoiare venaxebis damuSavebisas rekomendebulia 

moZraobis saqcevis maryuWiani da umaryuWo xerxebi. amavdroulad 

agregatis samuSao svlis sworxazobrioba ganpirobebulia venaxebis 

dargvis sqemiT da Spaleruli gaSenebis saxiT. agregatis moZraobis ama Tu 

im xerxis ekonomikur mizanSewonilobas afaseben samuSao svlebis 

koeficientiT φ, romelic warmoadgens samuSao svlebis sigrZis Sefardebas 

agregatis moZraobis mTliani sigrZisadmi.

φ= Ss/(Ss+ Su)

sadac Ss – agregatis samuSao gzis sigrZe (saqcevis sigrZe), m;

Su – agregatis uqmi svlis sigrZe (mobruneba), m. 

gantolebidan Cans, rom samuSao svlebis koeficientis gasazrdelaT 

saWiroa saqcevis sigrZis gazrda da agregatis mobrunebis sigrZis 

Semcireba. amis gaTvaliswinebiT, agreTve venaxebSi muSaobis praqtikuli 

gamocdilebidan gamomdinare, axalgazrda da msxmoiare venaxebSi momuSave 

agregatebisaTvis rekomendirebulia saqcevis maryuWiani da umaryuWo 

moZraobis xerxebi: maqosebri, calmxriv-maqosebri da gadafarviT.

am xerxebis gamoyenebisas agregatis uqmi svlebi da mobrunebebi 

xorcieldeba mosabrunebel zolebSi nakveTebis napirze. vinaidan uqmi 

svlebi ar aris damokidebuli nakveTis siganeze, amitom samuSao svlebis 

koeficients eqneba udidesi mniSvneloba.

agregatis moZraobis maryuWisebr-maqosebri xerxi SeiZleba efeqturad 

iqnes gamoyenebuli im SemTxvevaSi, Tu mosabrunebeli zolis sigane iZleva 

maqsimalur siCqareze agregatis mobrunebis saSualebas mcenaris 

dauzianeblaT. maryuWisebri mobrunebisas mosabrunebeli zolis sigane E, m, 

daaxloebiT SeiZleba gamoviTvaloT gantolebiT

                                                        Е=2R+ℓ
sadac R – agregatis mobrunebis radiusia, m;

ℓ – rigTaSorisidan agregatis gamosvlis sigrZe (manZili Ruzis 

boZidan sakontrolo xazamde 0,5...0,7 m).
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saqcevis xerxiT moZraobisas maryuWisebri mobrunebebi 

rekomendirebulia gamoyenebuli iqnas mxolod simetriuli agregatebisTvis, 

rodesac manqanas aqvs organoebis uqm svlaze swrafi gadarTvis 

mowyobilobebi. am SemTxvevaSi agregati mobrunebisas ar moiTxovs 

moZraobis siCqaris Secvlas, magram amisaTvis saWiroa SedarebiT farTo 

mosabrunebeli zoli.

maryuWisebri mobrunebisas mobrunebis  zolis sigane  E yovelTvis 

metia vidre umaryuWo mobrunebisas. maryuWian-maqosebri moZraoba venaxebSi 

gamoiyeneba plantaJis mosworebis da rgvis dros. agregatis am xerxiT 

moZraobisas samuSao svlis koeficientis φ mniSvnelobebi saqcevisas 

sigrZidan gamomdinare Semdegia:

saqcevis sigrZe, m              100 300 500  700   1000

samuSao svlebis koeficienti   0,74   0,87  0,90  0,93 0,95

venaxis im nakveTze, sadac erT-erT mosabrunebel zolze SeuZlebelia 

agregatis mobruneba, dadgenili radiusis da siCqarisas iyeneben calmxriv-

maqosebr moZraobis xerxs: agregati asrulebs samuSao svlas 

rigTaSorisebSi erT mxares, Semdeg umaryuWo mobrunebas gaCerebiT 

(Seviwrovebul zolze) erTi rigTaSorisis CavliT, uqmi svliT samuSao

svlas uku mxares, maryuWisebri mobrunebas farTo mosabrunebel zolze 

siCqaris Semcirebis gareSe da samuSao svlas amave rigis meore mxridan. φ
koeficientis mniSvnelobebi aseTi xerxiT moZraobisas Semdegia

saqcevis sigrZe, m                  100 300 500 700 1000

samuSao svlebis koeficienti      0,78 0,9 0,92 0,84 0,96

agregatis moZraobis umaryuWo-maqosebri xerxi saWiroebs naklebi 

siganis mosabrunebel zols, vinaidan agregati mobrunebas axorcielebs 

dabal siCqareze. am SemTxvevaSi mosabrunebeli zolis sigane gamoiTvleba 

formuliT

                           E= 1,1R+ e

imis gaTvaliswinebiT, rom am xerxiT moZraobisas agregatis uqmi svla 

mcirdeba, samuSao svlebis koeficienti izrdeba

saqcevis sigrZe, m              100 300 500 700 1000

samuSao svlebis koeficienti   0,84 0,93 0,95 0,97 0,98

moZraobis umaryuWo-maqosebri xerxi ufro mizanSewonilia sakidi da 

naxevradsakidi manqanebis agregatebisaTvis, romlebic gamoiyeneba 

kultivaciaze, Rrma gafxvierebaze, rigTaSorisebis xvnaze, agreTve 

mcenareebis gamokvebis, lerwis gatanis, Sesxurebis, yurZnis 

rigTaSorisebidan gamotanis samuSaoebze da sxva. moZraobis gadafarviT 

xerxs iyeneben mavTulis gaSlis, plantaJis ganaxlebis (sasuqis SetaniT), 

Sesxurebis, Sefrqvevis, sxvlis agregatebis gamoyenebisas.

mcire saqcevebis dros (100...500m)ufro efeqturia maqosebri umaryuWo 

xerxebi gadafarviT, roca samuSao svlebis sigrZis Sefardeba agregatis 

gzis mTlian sigrZesTan metia, vidre maryuWebisebri xerxis dros. grZel 
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saqcevebSi maryuWisebri da umaryuWisebri xerxebis gamoyenebisas samuSao 

svlebis koeficienti mniSvnelovnad izrdeba da praqtikulad erTnairia.

7.3. manqanebis weviTi winaaRmdegoba da operaciebis    

           energotevadoba

venaxebis damuSavebisas Sesrulebuli operaciebis, muSaobis reJimebis 

da niadagis meqanikuri Semadgenlobidan gamomdinare manqanebis weviTi 

winaaRmdegoba icvleba farTo zRvrebSi. udidesi weviTi winaaRmdegoba 

aRiniSneba niadagdamamuSavebeli manqanebis muSaobisas: xvnis, Rrma 

gafxvierebis, plantaJis da sxva. venaxis mcenareebis miwiszeda 

damuSavebisas (sxvla, lerwis akrefa da gatana) samuSaoTa organoebis 

winaaRmdegoba mcirea. cx. 75 da cx. 76 mocemulia venaxSi gamoyenebuli 

zogierTi manqanebis weviTi winaaRmdegobis da efeqturi simZlavris 

mniSvnelobebi.

Sesrulebuli operaciis, agregatis muSaobis reJimebis da niadagebis 

tipebis mixedviT weviTi winaaRmdegobebi Zalian gansxvavebulia. maTi 

mniSvnelobebi meryeobs SemsxurebelisaTvis da kultivatorebisaTvis 

3000...4000n-mde, xolo Rrma gafxvierebis, xvnis da plantaJis ganaxlebis 

samuSaoebis Sesrulebisas 20000...25000 n-mde. es aixsneba operaciebis 

energotevadobis Zalian gansxvavebuli mniSvnelobiT, miuxedavad imisa, rom 

manqanis baza da maTi samuSao modebis gani faqtiurad ucvlelia. vinaidan 

SezRudva arsebobs rigTaSorisebis siganis gamo, amitom msubuqi 

operaciebis Sesrulebisas ver xdeba traqtoris damatebiTi datvirTva da 

modebis ganis Secvla. gamomdinare aqedan, mevenaxeobaSi saWiro xdeba 

sxvadasxva weveTi klasis traqtorebis 0,6-dan 4-mde gamoyeneba. aseTi 

gansxvaveba da mravalmarkianoba arTulebs traqtoris teqnikuri 

momsaxurebis amocanis gadawyvetas, meqanizatorebiT uzrunvelyofas, magram 

yvelaferi es gamowveulia obieqturi aucileblobiT 

75. venaxebis damuSavebisas agregatis weviTi winaaRmdegobebis  

   mniSvnelobebi  

Sesasxurebeli 
operacia

rigTaSorisebis
sigane, m

agregatis
Semadgenloba

weviTi 
winaaRmdegoba, 

n
rigTaSorisebis 
xvna
Rrma gafxviereba

2,0
2,0

traqtori  t-54v
guTani
prvm-3,0

24000
23000

kultivacia 2,0 prvm-3,0 4000
Sesxureba 2,0 traqtori t-54v

Semasxurebeli 
om-320

6000
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   76. zogierTi mevenaxeobis manqanis efeqturi simZlavris   

       maCveneblebi 

manqanis 
dasaxeleba
da marka

muSaobis reJimi efeqturi
simZlavre, 

kvtdamuSavebis 
siRrme, sm

modebis 
gani, m

moZraobis 
siCqare, 
km/sT

sasuqis Setana 
pux-2

45 2,0 6,7 25,6

Rrma gafxviereba 
prvm-53000

50 2,0 3,42 37,7

Sesxureba opv-1200 _ 2,0 6 30,8

            

weviTi Zalvis mixedviT datvirTvas afasebs koeficientiT, romelic 

warmoadgens manqanis saerTo weviTi winaaRmdegobis Pm Sefardebas 

traqtoris normaluri wevis  Pnkak ZalasTan maqsimaluri  simZlavris da 

maqsimaluri wevis mqk dros:

                          

P

P
  m

n
kak

                  

praqtikulad gamouyenebeli traqtoris wevis Zalva yovelTvis 

nominalurze naklebia, anu η<1
η-s mcire mniSvneloba  mowmobs imaze, rom traqtoris Zrava ar aris 

datvirTuli, es amcirebs agregatis mwarmoeblurobas da ekonomikurobas. 

mevenaxeobaSi koeficientze did gavlenas axdens agroteqnikuri foni, 

amitom traqtorebis gamoyenebis efeqturoba naklebia, vidre memindvreobaSi. 

xvnaze, Rrma gafxvierebaze da sasuqis Rrma Setanis dros traqtori 

datvirTulia 70-dan 100%-mde. Semsxurebelis muSaobisas (ZalamrTmevi 

lilvis datvirTvis gaTvaliswinebiT) traqtoris datvirTvis koeficienti 

Seadgens 90...95%. amave dros kultivaciis dros traqtorebi metad mcired 

aris datvirTuli da ekonomikurad araxelsayrelia, datvirTvis 

koeficienti 17...70%, xolo Zravis damatebiT datvirTva SeuZlebelia. 2 t 

klasis traqtorebis weviTi Zalvis gamoyenebis koeficienti erTdroulad 

kultivaciisa da mcenareTa Soris niadagis damuSavebisas ramdenimed 

maRalia Cveulebriv kultivaciasTan SedarebiT da aRwevs 40...80%. 

mZime niadagis damuSavebisas 2t klasis traqtorebis weviTi monacemebi 

ar aris sakmarisi agregatis normaluri muSaobisaTvis, amitom saWiroa 2 

tonaze meti klasis traqtorebis gamoyeneba, rac SezRudulia 2 m 

rigTaSorisebis siganiT.

axali venaxebis proeqtirebis da gaSenebis dros saWiroa 

gaTvaliswinebuli iqnes ara marto venaxebis jiSobrivi Semadgenlobis da 

nakveTebis eqspoziciis Tavisebureba, aramed damatebiT niadagis meqanikuri 

Semadgenloba, mZime niadaguri pirobebis gaTvaliswinebiT unda gaSendes 
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farTe rigTaSorisebi (3m da meti), sadac SesaZlebeli iqneba 3...4 t  klasis 

traqtorebis gamoyeneba.

7.4. samanqano-satraqtoro parkis teqnikuri momsaxureba

traqtoris perioduli teqnikuri momsaxurebisaTvis da sasoflo-

smeurneo teqnikis martivi remontis Casatareblad ewyoba stacionaluri 

punqtebi, manqanebis gasarecxi, asawyobi da saregulirebeli moednebiT, 

awyoben saxelosnos, sadac SesaZlebeli iqneba traqtorebis, rTuli 

manqanebis teqnikuri momsaxurebisa da martivi teqnikis remontis Catareba. 

awyoben navToproduqtebiT, wyliT gamarTvis postebs, teqnikis Senaxvaze 

dasayenebel adgils, agreTve agregatebisa da marag  nawilebis Sesanax 

Senobas. 

teqnikuri momsaxurebisa da remontis dawyebamde manqana guldasmiT 

unda gaiwmindos (niadagi, talaxi da sxva), gairecxos. es unda 

ganxorcieldes daxril adgilze, raTa moxdes wylis Cadineba. moednis 

safari unda iyos betonis an motkepnili sila da wida. wylis xSiri 

gamoyenebisas awyoben wyalsaleqarebs, saidanac is miemarTeba saleqar 

arxSi, Semdeg rigrigobiT sam saleqarSi, xolo bolodan iReben sufTa 

wyals satumbo danadgariT. 

manqanebis asawyobi da saregulirebeli moedani unda iyos 

saxelosnosTan axlos. zedapiri unda iyos horizontaluri, safari 

betonis.

7.5. manqanebis Senaxva

manqanebs Sesanaxad amzadeben samuSaoebis damTavrebis Semdeg. 

mevenaxeobis manqanebis Taviseburebaa is, rom maT wlis ganmavlobaSi 

iyeneben periodulad. drois umetesi nawili es manqanebi imyofeba 

konservaciaSi. ufro datvirTulia traqtorebi, gansakuTrebiT muxluxa 

savalnawiliani.

teqnikas, romelic datvirTulia kalendaruli drois 5...15% 

miekuTvneba sasuqis Semtani, mosavlis amRebi, nergebis sargavi da samynobi, 

Spaleruli boZebis Capresvis, cis gaxsnis manqanebi da mowyobilobebi.

mavneblebisa da daavadebebisagan damcavi manqanebi moiTxoven 

gansakuTrebul movlas, rogorc muSaobis, aseve Senaxvis dros; 

Sxamqimikatebis narCenebi manqanis bunkerebSi da rezervuarebSi SeiZleba 

gaxdes momsaxure personalis mowamlis mizezi.

agreTve gansakuTrebul yuradRebas moiTxoven universaluri manqanebi, 

romlebic cvladi samuSao organoebiTaa dakompleqtebuli, vinaidan 

gamouyenebeli samuSao orgnoebi imyofebian Senaxvis reJimSi. maT iyeneben 

mxolod garkveul dros.
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manqanebis Sesanax adgilad SerCeuli unda iyos mSrali, dautboravi, 

swori, myarsafariani moednebi, romlebic gauZleben datvirTvas moZraobisa 

da dayenebis dros. moednebis garSemo awyoben wyalamrid arxebs da Tovlis 

Semkavebel winaRobebs.

teqnikis Sesanaxi adgilidan traqtorebis da TviTmavali manqanebis 

sawvaviT gasawyob adgilamde unda iyos aranakleb 150 m. manqanebs Soris 

manZili 0,8...1,5 m, xolo rigebs Soris-5m-mde.

traqtorebisa da sxva manqanebis daxurul SenobebSi an fardulebSi 

Senaxvisas manZili maT Soris rigSi unda iyos aranakleb 0,7m rigebs Soris-

1m, xolo kedelsa (boZi) da manqanas Soris -0,7m. 

traqtoris Semosvas da kabinas periodulad ERebaven, xolo manqanebis 

zedapirze (garda niadagdamamuSavebelisa) daitaneba emali or fenad. 

CamTesebi, sagoravebi, markerebi da sxva sakrebi erTeulebi, romelTa dacva 

Jangvisagan SesaZlebelia SeRebviT, mxolod transportirebisa da Senaxvis 

dros ifareba laqiT an emaliT erT fenad.

Sav ferSi SeRebili detalebi gadaiRebeba biTumis laqiT, xolo Ria 

ferSi SeRebili-al-177 saRebaviT. emaliT dafaruli manqanebis mTliani 

SeRebvisaTvis iyeneben swrafSrobad emals pxv-s. 

Sesanaxad gamzadebuli manqanebis gapoxva xdeba ruqebisa da 

cxrilebis Sesabamisad. detalebis, sakrebi erTeulebis da mTlianad 

manqanis SeuRebavi zedapirebis Jangvisagan dacva xdeba sakonservacio 

sapoxi masaliT. 

manqanebis Senaxvaze dayenebamde rekomendebulia akumulatoris, 

pnevmatikuri saburavebis, amZravi Rvedebis da jaWvebis moxsna.

sawyobSi akumulatorebis Cabarebamde isinjeba eleqtrolitis done da 

simkvrive, iwmindeba mtverisa da WuWyisagan. akumulatoris zedapiri 10% 

niSaduris an kalcinirebuli sodis xsnariT dasvelebuli CvariT idreseba. 

iwmindeba sacobebSi saventilacio xvrelebi, sacobebi mWidrod eWireba. 

gamomavali klemebi da elementTa Soris SeerTebebi iwmindeba da ipoxeba 

teqnikuri vazeliniT. eqspluataciaSi namyofi akumulatorebis Senaxva 

eleqtrolitis gareSe ar SeiZleba. eqspluataciis wesebis Sesabamisad 

xdeba akumulatorebis teqnikuri mdgomareobis Semowmeba.

pnevmatikuri saburavebi intensiurad ,,berdeba,” Tu isini manqanaze iqna 

datovebuli. manqanaze saburavebis Senaxvisas maTSi wneva unda iyos 

niminaluris 70...80%, Tvlebi unda iyos gantvirTuli, saburavebi daculi 

mzis sxivebis pirdapiri moxvedrisagan, aluminis saRebaviT an carckazeinis 

Semadgenlobis dafarviT (75% gauwmendavi carci, 20% kazeinis webo, 4,5% 

Camqrali kiri, 0,25% fenoli  da 0,25% kalcinirebuli wyali).

manqanebidan Sexsnili agregatebi, sakrebi erTeuli, nawilebi da 

detalebi, agreTve instrumenti inaxeba specialurad mowyobil sawyobSi.

moklevadian Senaxvaze dayenebul manqanebidan ar xdeba detalebisa da 

agregatebis moxsna, magram Senaxvaze dayenebamde atareben teqnikur 

momsaxurebas. 



210

pnevmatikur saburavebiani manqanebis  xanmokle Senaxvisas (10 dRemde) 

zrdian saburavebSi wnevas 5...10%-iT, xolo 10 dReze meti xnisas manqanebs 

ayeneben sadgamebze da amcireben wnevas saburavebSi 70...80%-mde, saburavebsa 

da zedapirs Soris unda iyos saSuqi, xolo saburavebi dafaruli damcavi 

mastikiT.

sawyobSiD Sesanaxi agregati, detalebi da sakrebi erTeulebi 

iwmindeba da mSralad idreseba. SeuRebavi detalebi ifareba damcavi sapoxi 

masaliT. dazianebuli saRebaviani adgilebi iwmindeba da xelaxla iRebeba. 

manqanis samuSao organoebi, saxsruli, xraxnuli SeerTebi da Casasmeli 

zedapirebi mSralad idreseba da ipoxeba. yovel manqanas xangrZlivad 

Senaxvis win guldasmiT wmindaven da recxaven estakadaze an specialur 

moedanze.

Jangs acileben specialuri liTonis jagrisiT, zumfariani qaRaldiT, 

xdeba gawmendil adgilis dagruntva da SeRebva. detalebi, romlebic 

cudad emorCileba meqanikur damuSavebas, ifareba pastiT. pasta daitaneba 

samRebro funjiT an StapeliT; sisqe 1,5 mm, dayovneba 15 wuTidan 12 sT-mde. 

gawmendil zedapirs amuSaveben 10% fosforis simJavis xsnariT. Sedegad, 

zedapirze warmoiqmneba fospitis afski, romelic icavs liTons 

koroziisagan. am siTxis arqonis SemTxvevaSi damuSavebuli zedapirebi 

neitraldeba 3%-iani kalcinirebuli sodis xsnariT da irecxeba wyliT.

manqanidan moxsnis SemTxvevaSi xdeba Tvlebis demontaJi. diskebis 

fersoebi iwmindeba Jangisagan da iRebeba. saburavebi, kamerebi da fersoebis 

lentebi iwmindeba, Sreba da ipudreba talkiT. SenobaSi saburavebi inaxeba 

vertikalur mdgomareobaSi stelaJebze, maT Soris RreCo unda iyos 

aranakleb 30 mm-isa. kamerebi inaxeba sustad daberil mdgomareobaSi 

sakidebze. kamerebis vintilebi daculi unda iyos xufebiT. dasaSvebia 

sustad daberili mdgomareobaSi kamerebis Senaxva saburavebSi. fersos 

lentebi inaxeba stelaJebze Sekrul mdgomareobaSi. stelaJebi dacilebuli 

unda iyos gamaTbobeli mowyobilobebidan 1m dacilebiT. manqanebis 

Senaxvaze dayenebamde WuWyisa da mtvrisagan iwmindeba hidrosistemis 

sakrebi erTeulebi. iSleba sakidis meqanizmi, iwmindeba Jangisagan, 

saxsruli SeerTebebi ipoxeba, xdeba sakidis awyoba da adgilze dayeneba.

hidrosistemis avzi ivseba axali zeTiT. eWireba Stucerebis 

SeerTebebi, mowmdeba sistemis hermetuloba da xdeba zeTis Jonvis 

aRmofxvra. cilindrebis Wokebi unda Seiwios. Wokebis gamoSverili 

nawilebi ifareba damcavi sapoxi masaliT, unda gamoirTos hidrosistemis 

tumbo. hidromeqanikuri regulirebis sarqvelebi iketeba, raTa maTi Reroebi 

rac SeiZleba naklebad iyos gamoSverili. zeTis avzis xaxa, saqSenebis da 

zeTis mzomis naxvretebi ixureba. drekadi Slangebi, zeTgamtarebis 

saxelurebi ixsneba, xdeba zeTis CamoSveba, Stucerebis naxvretebi ifareba 

sacobebiT, Slangebi inaxeba sawyobSi. gamanawileblebis liTonis 

zeTgamtarebis gamomyvanebs unda qondeT gamwyveti quroebi.

manqanidan ixsneba amZravi Rvedebi, iwmindeba da irecxeba Tbili 

wyliT, Semdeg mSraldeba, ipudreba talkiT da ikideba. Rvedebi unda iyos 
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dacilebuli gamaTbobeli xelsawyoebebidan 1 m-iT. Tu Rvedebze gaCndeba 

sidamplis laqebi saWiroa maTi dezinficireba formalinis 2% xsnarSi.

eqspluataciisaTvis vargisi gorgolaWiani da milisa-gorgolaWiani 

amZravi jaWvebi, ixsneba manqanidan, iwmindeba, guldasmiT irecxeba navTSi 

da xdeba maTi gamoxarSva avtosatraqtoro zeTSi da damcav sapox masalaSi 

10...20 wT ganmavlobaSi 80...900 C temperaturaze. damuSavebuli jaWvebi ixveva, 

eWireba mavTuliT da amagreben etikets. SemaerTebel rgolebs xsnian da 

inaxaven calke. daxurul SenobaSi Senaxvisas jaWvebi ar ixsneba, mxolod 

xdeba maTi daWimulobis Sesusteba. kauWiani amZravi jaWvebi iwmindeba, 

irecxeba navTSi da ifareba damcavi sapoxi masaliT.

manqanebis Ria moednebze da fardulebSi Senaxvis siswores amowmeben 

or TveSi erTxel da yoveli Zlieri qaris, wvimis, Tovlis Semdeg. 

daxurul SenobebSi manqanebs Senaxvis periodis ganmavlobaSi aTvaliereben 

2-jer. daTvalierebisas amowmeben manqanis dgomis siswores (mdgradoba, 

gadaxra da a. S.) kompleqturobas, saburavebSi wnevas, SemWidrovebis 

saimedoobas, sacobebis arsebobas, sapoxi masalis mdgomareobas. xdeba 

rezinis da teqstilis detalebis sam TveSi erTxel ganiaveba da talkiT 

dapudvra. akumulatorSi yovelTviurad isinjeba eleqtrolitis done da 

simkvrive. 

manqanis muSaobaSi gaSvebis win mas xsnian sadgamidan. manqanebs 

asufTaveben damcavi sapoxi masalisagan, aclian sacobebs da sxva 

magermetizebul mowyobilobebs. uSveben Zravs da muxlana lilvis sxva 

dasxva brunvaTa sixSireze afaseben meqanizmebisa da xelsawyoebis 

muSaobas.

8. usafrTxoebis teqnika. saerTo debulebebi, SromiTi 

saqmianobis usafrTxoebis socialur-ekonimikuri aspeqti, 

misi mdgomareoba da perspeqtivebi

sabazro ekonomikis Camoyalibebis pirobebSi SromiTi saqmianobis 

usafrTxoebis problemebi iZens mwvave socialur xasiaTs.es dakavSirebulia 

travmatizmTan da profesiul daavadebebTan, romlebic rig SemTxvevaSi 

iwveven letalur Sedegs, miT umetes, rom sasoflo-sameurneo sawarmoebi 

miekuTvneba profesiuli riskis maqsimalur klass.

profesiul daavadebaTa da sawarmoo travmatizmis, mZime teqnogenuri 

katastrofebisa da avariebisa raodenobis zrda, profesiuli, socialuri 

da samecniero reabilitaciis ganuviTarebloba uaryofiTad moqmedebs 

adamianTa SromiT saqmianobaze, maT janmrTelobaze, rac iwvevs qveyanaSi 

demografiuli situaciis gauaresebas. amas adastureben Semdegi faqtorebi: 

samuSao adgilebis umetesoba ar pasuxobs ergonomikul da sanitarul-

higienur pirobebs, agreTve usafrTxoebis teqnikis wesebs. profesiul 

daavadebaTa da sawarmoo travmatizmis donis swrafi zrda (maTi zrdis 

tempi gamoSvebuli produqtis erTeulze, an gamomuSavebuli dro bolo 

xuT weliwadSi msoflioSi Seadgens 15-25%-s weliwadSi), sawarmoo 
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travmatizmis simZimis zrda (bolo 10 weliwadSi) saSualod weliwadSi 

Seadgens 3%-s. 3-jer gaizarda ukanasknel 10 weliwadSi letaluri 

dasrulebis done.

avariebi qmnian realur safrTxes adamianTa msxverpliT, iwveven 

profesiul daavadebaTa raodenobis zrdas, warmoebaSi ubedur SemTxvevebs, 

garemo areSi mavne nivTierebebis moxvedras xels uwyobs ZiriTadi 

fondebis cveTis mniSvnelovani done, romelmac 80%-s gadaaWarba, xolo 

manqanebma da mowyobilobebma ZiriTadSi amowures saamortizacio vada. 

gansakuTrebiT mZime viTareba Seiqmna agrosamrewvelo seqtorSi, romelic 

faqtiurad kapitaluri dabandebebis gareSe muSaobs, teqnika da 

mowyobiloba mTlianad amortizebulia da gadasulia kritikul 

mdgomareobaSi. ar aris damuSavebuli ekonomikuri meqanizmi, romelic 

aiZulebs samuSaoTa mimcems miiRos efeqturi zomebi Sromis pirobebis 

Sesaqmnelad, riTac daculi iqneba janmrTeloba da usafrTxo Sroma.

adamianis SromiTi saqmianobis usafrTxoebis pirobebis 

aradamakmayofilebeli mdgomareobis gamo qveyana ganicdis adamianebis, 

finansur-ekonomikur, materialur da moralur danakliss. warmoebis 

usafrTxoebis uzrunvelyofa da momuSaveTa Sromis dacva aris qveynis 

nacionaluri usafrTxoebis erT-erTi ZiriTadi problema.   

8.1. traqtorebze da TviTmaval Sasze muSaobisas 

usafrTxoebis  teqnika

samuSaos dawyebis win traqtoristma guldasmiT unda gasinjos 

traqtoris gamarTuloba. gansakuTrebuli yuradReba unda mieqces marTvis 

meqanizmis, quros, muxruWebis, kvebis sistemis, misabmeli mowyobilobis, 

agreTve eleqtroganaTebisa da signalizaciis wesivrulobas. saWiroa 

gaisinjos samuSao adgilis mdgomareoba-traqtoris an TviTmavali Sasis 

kabina.

kabinis Seminuloba unda uzrunvelyofdes karg xilvadobas. 

minsawmendebi unda moqmedebdes CaWeqvisa da gamotovebis gareSe. kabinis 

karebi iRebodes winaaRmdegobis gareSe, magram ara TviTneburad. 

kabinaSi arsebul yvela xelsawyos unda qondes wesivruli ganaTeba. 

sajdomis baliSi, saidayveebi da sazurgi unda iyos wesivrul 

mdgomareobaSi da daregulirebuli traqtoristis simaRlis mixedviT. 

kabinis iataki aucileblad unda iyos mofenili rezinis noxiT. yvela 

mtverdamcavma mowyobilobebma da SemWidrovebebma unda uzrunvelyon 

kabinis sivrcis izolireba mtverisa da namwvi airebisagan.

gansakuTrebuli yuradReba unda mieqces Zravis muSaobis kontrols. 

ar SeiZleba muSaoba im traqtorze da TviTmaval Sasze, romelzec 

aRmoCenilia sawvavis, zeTis, wylis Jonva, adgili aqvs sadebebidan an 

gamomSvebi milis SemaerTebeli miltuCebis SemWidrovebidan damuSavebuli 

airebis gamoxeTqvas.
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traqtoris marTvis meqanizmebis berketebi da pedlebi maTze 

zemoqmedebisas unda gadaadgildebodes CaWeqvebisa da  biZgebis gareSe. 

samuSao organoebisa da traqtoris (Sasis) sakreb erTeulebs unda gaaCdnen 

saimedo fiqsatorebi.

Tvlian traqtorze muSaobisas gansakuTrebuli yuradReba unda 

mieqces saWis marTvis wesivrulobas. ar SeiZleba muSaoba traqtorze 

(TviTmaval Sasze), romelsac dasustebuli aqvs saWis svetis damagreba, 

uwesivro mdgomareobaSia saWis WiRo, grZivi da ganivi saWis wevebi, wina 

Tvlebis morgvis sakisrebsa da tabikis TiTebs aqvT mniSvnelvani cveTa.

saburavebi unda iyos iseTi mdgomareobaSi, romelic uzrunvelyofs 

usafrTxo garantirebul moZraobas. saburavebze dauSvebelia gamWoli 

naxvretisa da ganaWeris arseboba; naTlad unda Candes proteqtoris 

suraTi. saburavebSi haeris wneva unda iyos saqarxno instruqciiT 

gaTvaliswinebuli normebis farglebSi. 

yoveli Tvliani traqtori (TviTmavali Sasi) dakompleqtebuli unda 

iyos frTebiT, romlebic icaven traqtors da traqtorists talaxisagan, 

tenisgan, mtvrisagan.

dabuqsirebuli sasoflo-sameurneo manqanaze dasakvireblad yovel 

traqtorze an TviTmval Sasze dayenebuli unda iyos ukana xedis sarke. 

misabmeli manqanebi, romlebzec imyofeba muSebi, momuSave traqtori 

aRWurvili unda  iyos saimedo meqanikuri an xmovani ormxrivi kavSiriT. 

traqtorebi (TviTmavali Sasebi), romlebic muSaoben 120 meti daxris 

ferdobze ganlagebul venaxSi, aRWurvili unda iyos saimedo moqmedi 

daxris sazomiT. uSualoT mcenareebis Ziras momuSave meqanizmebi, unda 

iyos aRWurvili garsSemomdenebiT, romlebic gamoricxaven traqtoristisa 

da momsxure personalis tramvebs.

traqtoris (TviTmavali Sasis) eleqtromowyobilobis teqnikurma 

mdgomareobam unda uzrunvelyos gaSvebis sistemis, xelswyoebis, 

signalizaciis, mowyobilobebis da ganaTebis normaluri muSaoba.

kabinaSi adamianTa raodenoba mkveTrad unda iyos daculi da 

eTanadebodes saqarxno instruqciaSi miTiTebul raodenobas. 

traqtorebiT (TviTmavali SasiT) sarkinigzo gzebis gadakveTisas 

daculi unda iyos gzebze da dasaxlebul punqtSi moZraobis miRebuli 

wesebi.

8.2 usafrTxoebis teqnika niadagis damuSavebisas 

niadagdamamuSavebeli agregatiT muSaobis dawyebamde isinjeba yvela 

SemoRobvis arseboba da mdgomareoba, raTa isini ar gaxdnen tramvis mizezi. 

saswrafod unda iqnas aRmofxvrili defeqtebi (damagrebis Sesusteba, 

arasworad awyobili sakrebi erTeulebi da detalebi). garda amisa, 

mowmdeba damcavi da SemRobi mowyobilobebi, maTi saimedooba da damagreba. 

moZraobis usafrTxoebis uzrunvelsayofad 1t meti masis misabmeli 
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sasoflo-sameurneo manqanebi da satransporto saSualebebi aRiWurveba 

samuxruWe mowyobilobebiT. 

usafrTxo eqspluataciisaTvis gansakuTrebiT mniSvnelovania 

misabmeli iaraRebis Semdegi mowyobilobebis wesivruloba: xvnis siRrmis 

saregulirebeli velis Tvlis xraxnuli meqanizmis, agreTve avtomatisagan 

damoukideblad satransporto mdgomareobaSi guTnis xeliT aweva; kvlis 

Tvlis xraxnuli meqanizmi, romelic gankuTvnilia xvnis siRrmis 

regulirebisas velis Tvlis meqanizmiT guTnis CarCos horizontalur 

mdgomareobaSi gadasyvanad. iaraRis daTvaliereba da teqnikuri momsaxureba 

SeiZleba Catardes mxolod samuSao organoebis daSvebul mdgomareobaSi 

(niadagze, an specialur sadgamze). 

saxnisebis, velis ficrebis, danebis, kultivatoris TaTebis, frezebis 

samuSao organoebis damagreba SesaZlebelia mxolod traqtoris Zravis 

gamorTvis an iaraRis sakidi sistemidan moxsnis SemTxvevaSi. 

frezis samuSao organoebi dafaruli unda iyos garsacmebiT, 

romlebic momsaxure personals icaven muSaobis procesSi gatyorcnili 

miwis koStebisagan.

niadagdamamuSavebeli agregatis muSaobisas akrZalulia traqtoris 

moedanze an iaraRis misabmelze dgoma da jdoma, agreTve meqanizmebisa da 

sistemis regulireba. 

gamomTesi aparatebis gawyoba, romlebic dayenebulia zogierT 

mevenaxeobis manqanaze, dasaSvebia mxolod gaCerebul agregatze 

mosabrunebel zolebSi.

misabmel niadagdamamuSavebel agregatze misabmelisaTvis specialuri 

adgiliT aRWurvil manqanebze unda iyos uzrunvelyofili ormxrivi 

meqanikuri an xmovani signalizacia traqtoristsa da mimbmels Soris.

agregatis teqnikuri momsaxurebisa da samuSao organoebis 

regulirebis Semdeg traqtoristi uSvebs Zravs da amowmebs hidroamwevis, 

yvela ZiriTadi da damxmare sakrebi erTeulebisa da meqanizmis muSaobas. 

SeniSnuli defeqtebi dauyovnebliv unda iqnas aRmofxvrili.

Ramis saaTebSi muSaobis SemTxvevaSi traqtori aRWurvili unda iyos 

ganaTebis sistemiT.

dauSvebelia Ramis saaTebSi ferdobze ganlagebul venaxebSi muSaoba. 

mravalwlovan nargavebSi, romlebic ganlagebulia eleqtrogadamcemi 

xazebis qveviT, muSaoba daSvebulia im SemTxvevaSi, Tu manqanis umaRlesi 

wertilidan uaxloes xazamde dacileba Seadgens aranakleb 2m.

gadatanisas saplantaJo guTani saWiroa xraxnul meqanizmiT dayvanili 

unda iyos srul satransporto mdgomareobamde. gadatana dauxsneli 

dezebiT akrZalulia.

sadgomze, sakidi manqanis miwaze daSvebamde an satransporto 

mdgomareobaSi awevamde, traqtoristi unda darwmundes imaSi, rom 

manqanasTan aravin ar imyofeba. niadagdamamuSavebeli agregatis xangrZlivi 

dgomisas dauSvebelia manqanis satransporto mdgomareobaSi datoveba.
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8.3. venaxebis dargvisas, remontisas da movlisas 

usafrTxoebis teqnika

mravalwliani nargavebis dargvisa da remontis dros akrZalulia 

sargavi manqanebis eqspluatacia gaumarTavi sajdomebisa da safexurebis 

Canglebis SemTxvevaSi.

sargavi agregatis muSaobisas unda iyos uzrunvelyofili qmediTi 

orxmrivi kavSiri mrgvelebsa da traqtorists Soris. 

manqanebis moednebze sargavi masalis dawyoba, agreTve wyliT gawyoba 

dasaSvebia mxolod agregatis gaCerebisas.

agregatis moZraobisas mrgvelebs ekrZalebaT adgilidan agilze 

gadasvla.

muSaobis periodSi yvela sargavi agregati unda iyos aRWurvili 

tentiT, raTa mrgvelebi daculi iyon mzis pirdapiri sxivebis 

moxvedrisagan.

dauSvebelia rgvisTvis mindvrebis dakvalva momuSave sargavi 

agregatis uSualo siaxloves.

traqtoridan ormosmTxrelis moxsnisas akrZalulia saxsruli 

gadacemis moxsna, vinaidan ZalamrTmevi  lilvis SemTxveviTi CarTva 

SesaZlebelia gaxdes ubeduri SemTxvevis mizezi. yvela saxis samuSaoebi 

(regulireba, burRis gamocvla da a. S) unda Catardes gaCerebuli Zravis 

SemTxvevaSi. xelis jalambriT Spalerul mavTulis dayenebisas damWeris 

ganTavisuflebamde dasaWimi mavTulis bolo unda damagrdes saimedoT 

Ruzis boZze. gansakuTrebuli yuradReba unda mieqces mopirdapire Ruzis 

boZze saimedo damagrebas. 

jalambaris korpusidan jaWvis gamoqaCvisas saWiroa saxeluris xeliT 

daWera, an brunvis zonis gareT yofna. 

meqanikuri boZebis Camwnexis gamoyenebisas ar SeiZleba dasayenebeli 

boZis uSualo siaxloves dgoma, agreTve misi daWera da mimarTva. 

dauSvebelia bzariani boZebis da defeqtiani paloebis dayeneba. 

8.4. venaxebis qimiuri damuSavebis usafrTxoebis teqnika

aparatebis, mowyobilobebis, sawyobebis da satransporto saSualebebis 

Sxamqimikatebisagan gauvnebelyofas asruleben sarecxi saSualebis diasis, 

agreTve misi Semcvlelebis sarecxi fxvnilis, kalcinirebuli sodis, 

qloris kiris fafis xsnarebis gamoyenebiT. sarecxi xsnarebi mzaddeba 

Semdegi proporciulobiT: diasis 1l-10l wyali; 3...5% sarecxi fxvnili; 1 kg 

qloris kiri 4l. wyalze.

gasauvnebeli yvela obieqti muSavdeba xsnarebiT da 5...6 sT Semdeg 

xdeba maTi wyliT garecxva.
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aparatebis da obieqtebis (Semsxureblebi, Semfrqvevebi, Sxamqimikatebis 

mosamzadebeli gadasatani da stacionaluri punqtebi, satransporto 

saSualebebi) damuSaveba xdeba Semdeg SemTxvevebSi: prepaparatis Secvlisas, 

aparaturis remontisas, teqnikuri momsaxurebis Catarebis win, samuSaos 

damTavrebis Semdeg da Senaxvaze manqanebis dayenebis win, maT Zlieri 

daWuWyianebisas da Camoweris win. gauvneleblobas atareben specialurad 

mowyobil moedanze sacxovrebeli  da sameurneo nagebobebidan aranakleb 

500 m mocilebiT. moedanTan ganlagebuli unda iyos gamoyenebuli sarecxi 

saSualebebisa da wylis Casadinebeli Semkrebi. sarecxi wyali 

gauvneleblobis Semdeg damatebiT unda damuSavdes qloris kiriT, 

SefardebiT 0, 5 kg kiri-10l. wyali.

gamauvnebeli xsnarebisa da Casarecxi wylis Sesakrebi tevadobebi 

(amonaRebi) unda iyos mopirkeTebuli da iketebodes hermetulad. moednebze

dgeba farebi cecxlsaqrobebiT da xanZris qrobis sxva saSualebebi.

manqanebis da agregatebis teqnikuri mdgomareobisadmi ZiriTadi 

moTxovnebi Semdegia. damcav SemoRobvebze, agreTve manqanebis sakreb 

erTeulebTan, romlebic saxifaToa momsaxure personalisTvis, saWiroa 

gamafrTxilebeli warwerebis gakeTeba.

manqanebi unda iyos dakompleqtebuli muSaobis procesSi teqnikuri 

momsaxurebisaTvis saWiro instrumentiT.

yvela saxis SeerTebebs da komunikaciebs (miltuCebi, Slangebi, 

Stucerebi, sacobebi, nipelebi da sxva) unda qondes SemWidrovebebi, 

romlebic gamoricxaven Sxamqimikatebis gamodinebas.

manqanebze unda iyos gamafrTxilebeli warwerebi samuSaoTa 

saxifaToebaze, Tu ar iqneba gamoyenebuli individualuri dacvis 

saSualebebi. nebismieri uwesvrobis warmoqmnisas, romelmac SeiZleba 

gamoiwvios avaria da ubeduri SemTxveva, saWiroa manqanis dauyovneblivi 

gaCereba.

manqanebis teqnikuri momsaxureba da gawyoba unda Sesruldes dRisiT. 

manqanaTa teqnikuri momsaxurebisa da regulirebis yvela operacia, garda 

Zravisa da muxruWebis regulirebisa, saWiroa Catardes gaCerebuli Zravis 

SemTxvevaSi. 

samTo nakveTebis da cicabo ferdobebis damuSavebisas saWiroa 

operaciebis Catarebis usafrTxo xerxebis damuSaveba. traqtorist-

memanqaneebi gacnobili unda iyon aseTi adgilmdebareobis porobebSi 

samuSaoTa Sesrulebis Taviseburebebs.

yvela Semsxureblebi, satransporto saSualebebi da samuSao siTxeebis 

momzadebis punqtebis mowyobilobebi unda iyos gauvnebeli. 

SxamqimikatebTan muSaobisas gafrTxilebebis RonisZiebebi Semdegia. 

SxamqimikatebTan samuSaod mivlenilma pirebma unda gaiaron winaswari 

samedicino Semowmeba, xolo SxamqimikatebTan mudmivad momuSave pirebi 

periodulad eqvemdebareba saeqimo kontrols (aranakleb 2-jer weliwadSi).

18 wlamde mozrdilebi, agreTve fexmZime da meZuZure qalebs 

ekrZalebaT SxamqimikatebTan muSaoba. 
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mcenareTa dacvis yvela samuSaoebi unda Catardes umaRlesi an 

saSualo kvalifikaciis  specialistis (agronomis) meTvalyureobiT.

momsaxure personali unda iyos uzrunvelyofili spectansacmeliT 

(kombinizonebi, xalaTebi), romelic damzadebulia moleqsinis tipis mkvrivi, 

mtvergaumtari qsovilisagan, specfexsacmeliT (rezinis Ceqmebi, yeliani 

fexsacmeli, kaloSi), respiratorebiT, airwinaRiT, damcavi saTvaleebiT da 

sabuxarebiT, agreTve speckvebiT, specsaponiT. SxamqimikatebTan muSaobis 

damTavrebis Semdeg spectansacmeli saWiroa guldasmiT gaiwmindos 

mtvrisagan da datovebuli iqnas calke SenobaSi, romelic izolirebulia 

Sxamqimikatebis Senaxvis adgilidan.

SxamqimikatebTan momuSaveebi mkacrad unda icavdnen piradi higienis 

wesebs: ar miiRon sakvebi samuSao adgilze, ar dalion wyali, ar mowion 

Tambaqo. sakvebi miRebuli unda iqnes specialurad gamoyofil SenobaSi, 

romelic 100 metriT aris dacilebuli samuSaoTa warmoebis adgilidan.

sakvebis miRebamde saWiroa spectansacmlis gaxda, xelebisa da piris 

dabana, piris Rrus gamorecxva. samuSaos Semdeg saWiroa guldasmiT 

bunebriv wyalsacavSi an Sxapis qveS dabana.

SxamqimikatebTan muSaobis adgilebSi akrZalulia produqtebis, wylis, 

furaJisa da sayofacxovrebo sagnebis Senaxva. 

SxamqimikatebTan muSaobis damTavrebis Semdeg Sxamqimikatebis 

narCenebi, agreTve Semdgomi eqspluataciisaTvis uvargisi tara nadgurdeba 

,,gamoyenebisaTvis uvargisi Sxamqimikatebisa da taris ganadgurebis” 

instruqciis Sesabamisad.

mowamlis niSnebis gamovlenisas saWiroa dazaralebulisaTvis 

pirveladi daxmarebis gaweva, Semdeg uaxloes samedicino punqtSi gadayvana. 

momuSaveebi gacnobili unda iyon mowamvlisas pirveladi daxmarebis wesebs.

samuSao adgilebSi da gzebze, romlebic gadis SxamqimikatebiT 

damuSavebul venaxebSi, unda iyos gamafrTxilebeli warwerebi.

SxamqimikatebiT samuSao adgilebSi dauSvebelia saqonlis gaZoveba, 

xolo damuSavebul farTobze SesaZlebelia maTi gayvana damuSavebis 

Semdeg 25...30 dRis gavlisas.

aerozoluri damuSavebisaTvis gamoyenebuli kasrebi unda gaixsnas 

specialuri gasaRebis saSualebiT. akrZalulia kasrebSi sacobis gacxeleba 

da maTi gamogdeba.

aerozoluri damuSavebisas saWiroa Semdegi sawinaaRmdego 

RonisZiebebis gatareba: dauSvebelia dauregulirebeli aerozoluri 

aparatebis gamoyeneba, vinaidan wvis kameris CarTvis momentSi saqSenTan 

Cndeba ali; Senobis (droebiT sawyobi,macivrebis kamerebi) damuSavebis 

dawyebamde aparati unda ganlagdes aranakleb 5m dacilebiT Ria karidan da 

misi gaadgileba karisaken SesaZlebelia wvis kameris CarTvis da burusis 

gaSvebis Semdeg; aparati unda dayendes samuSao mdgomareobaSi ise, rom misi 

saqSeni ar iyos Senobis karebTan 2...3m axlos. 

Sxamqimikatebis Senaxvisas gafrTxilebis RonisZiebebi aseTia: 

sawyobebi ganlagebuli unda iyos mSral adgilas, upiratesad soflis 
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bolos, sacxovrebeli, sakvebi da sayofacxovrebo produqtebis 

adgilebidan 200 m dacilebiT.

sawyobis Senoba unda iyos mSrali, sivrciTi da naTeli, kedlebi 

mWidro, xvrelebis gareSe, saxuravi wesivruli, iataki gluvi 

asfaltirebuli an dacementebuli. dauSvebelia xis iataki.

Sxamqimikatebis sawyobis Senoba unda Sedgebodes aranakleb ori 

ganyofilebisagan: Sxamqimikatebis Sesanaxi da gacemis; spectansacmlis, 

wylis, zeTisa, agreTve pirveladi daxmarebis afTiaqis ganyofilebebi. 

sawyobSi arsebuli sasworebi, wvrilsasworebi, aqandazebi unda iyos 

gamoyenebuli Sxamqimikatebis asawonad da mizomvisaTvis. 

mekuWnavis yofna sawyobSi dasaSvebia mxolod Sxamqimikatebis miRebisa 

da gacemis dros.

tara unda gaixsnas frTxilad, xolo Sxamqimikatebis gacema unda 

moxdes respiratorebSi (an airwinaRebSi) da rezinis xelTaTmanebiT.  

Sxamqimikatebis qaRaldebisa da xis taras wvaven specialurad

gamoyofil adgilebSi, liTonis taris ganTavisuflebisTanave axdenen 

gauvneblobas da abareben centralur sawyobs.

pesticidebiT gaWuWyianebuli iatakebi, stelaJebi, dgarebi da sawyobis 

inventari aprilidan seqtembris CaTvliT yovel kviraSi gauvneblobis 

mizniT unda damuSavdes sarecxi saSualebebiT. danarCen dros atareben erT 

damuSavebas Tvis ganmavlobaSi.

samuSao dRis damTavrebis Semdeg gamouyenebeli Sxamqimikatebi 

bardeba Senaxvaze pasuxismgebel pirs.

Sxamqimikatebis gadazidvisas usafrTxoebis zomebi mdgomareobs 

SemdegSi. Sxamebi unda gadaizidos frTxilad specialuri saSualebebiT. 

pirebi, romlebic axdenen Sxamebis transportirebas, unda iyvnen 

spectansacmelSi da mkacrad icavdnen SxamqimikatebTan mopyrobis wesebs. 

akrZalulia SxamqimikatebTan erTad sakvebi produqtebis, sxva 

saqonlisa da sagnebis gadazidva. sakvebi produqtisa da mgzavrobisaTvis 

gankuTvnili transportis gamoyeneba Sxamqimikatebis gadasazidaT 

dauSvebelia.

datvirTva-gadmotvirTvis samuSaoebis Sesrulebisas ar SeiZleba 

taris dazianeba, Sxamis daRvra an gabneva.

Sxamebis gadazidvis Semdeg saWiroa guldasmiT gaiwmindos, gairecxos, 

gauvnebeldes manqanebi da mxolod amis Semdeg dasaSvebia maTi 

eqspluataciaSi gaSveba. satransporto saSualebebi unda gaiwmindos 

specialur usafrTxo adgilebSi. 

8.5. usafrTxoebis teqnika sasuqebis Setanisas

afeTqebis  safrTxis gamo dauSvebelia selitris navTobprodu-

qtebTan, torfTan, namjasTan, naxerxTan, naxSirTan, gogirdTan, agreTve 

zogierTi liTonis fxvnilebisa da maT oqsidebTan erTad Senaxva. 
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saxifaToa adamianisaTvis amiakis wyali, uwylo da gaTxevadebuli amiaki, 

Sardovana. 

fxvnilisebri  granurilebuli superfosfati Seicavs Tavisufali 

fosforis simJaves da gamoyofs ftoris airs. fosforis simJavis orTqli 

aRizianebs cxviris lorwovan gars, iwvevs cxviridan sisxldenas, kbilebis 

msxvrevas, kanis anTebas. ftoris teqnikuri kaliumi, kaliumis marili, 

kaliumis sulfati iwvevs cxviris lorwovani garsis katars, kanis 

gaRizianebas. kompleqsuri sasuqebis umetesoba aRizianebs kans, Tvalis, 

cxvirisa da sasunTqi gzebis lorwovan garss.

damqucmacebelis muSaobisas akrZalulia sasuqis gaWedili narCenebis 

amoReba da Catenva, uwesivrobebis aRmofxvra; samuSao organoebis 

regulireba da gawmenda.

damqucmacebeli danadgarebis momsaxure muSebi uzrunvelyofili unda 

iyos mtversawinaaRmdego respiratorebiT, damcavi saTvaleebiT, rezinis 

CeqmebiT, winsakrebiT da sabuxarebiT. daqucmacebis Semdeg mineraluri 

sasuqebi specialuri transportiT gadaaqvT sawyobidan nargavebamde. 

sasuqis Semtani misabmeli da sakidi manqanebis gawyoba SeiZleba 

mxolod agregatis gaCerebisas da gamorTuli ZalamrTmevi lilvis 

SemTxvevaSi.

centridanuli manqanebiT sasuqis Setanis adgilebSi ar unda iyos 

adamianebi. ar SeiZleba qarian amindSi qardamcavi mowyobilobis gareSe 

muSaoba.

sasuqebis datvirTva-gadmotvirTvis dros momsaxure personali unda 

sargeblobdes damcavi saTvaleebiT.

8.6 eleqtroinstrumentiT aRWurvili agregatebis muSaobis

   usafrTxoebis teqnika  

agregatis mcenaridan mcenaremde gadaadgilebas, agreTve 

satransporto gadasvlebisas akrZalulia muSebis moedanze dgoma. muSaobis 

periodSi ar SeiZleba moednis yuTebiT da sxva inventariT gadatvirTva.

dauSvebelia 120 meti daxris ferdobze da terasebze meqanizebuli 

agregatis gamoyeneba. 

Sesvenebisas eleqtroficirebuli instrumenti aucileblad unda iyos 

gamorTuli eleqtroqselidan. sadenebis izolacia yovelTvis unda iyos 

wesivrul mdgomareobaSi.

dauSvebelia eleqtrificirebuli instrumentis remonti da CarTuli 

reles dros eleqtrogamanawilebeli mowyobilobebis gaxsna. instrumentis 

remontis dros kvebis Camrazi unda iyos aucileblaT gamorTuli.

dengamtari nawilebis arasakmarisi izolaciisas instrumentis korpusi 

SeiZleba aRmoCndes sicocxlisTvis saxifaTo Zabvis qveS. muSaobis dros 

ubeduri SemTxvevis asacileblad, aucilebelia instrumentis korpusis 

Camiweba. 
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eleqtrificirebuli da pnevmatikuri instrumentis moqmedebaSi moyvana 

SeiZleba mxolod im SemTxvevaSi, roca mWrelma da ukumWrelma nawilebma 

mTlianad moicves gadasaWreli toti. dauSvebelia instrumentis uqm 

svlaze moqmedebaSi moyvana. 

8.7. yurZnis krefisas da misi transportirebis 

    usafrTxoebis teqnika

yurZnis sakref  manqanebze da  satransporto samuSaoebze daiSvebian 

instruqtaJ gavlili pirebi. maTze amagreben teqnikur saSualebebs, isini 

pasuxs ageben manqanaTa wesivrul mdgomareobaze. 

samuSaos dawyebis win amowmeben Zravis, saWis marTvis, muxruWebis, 

hidroamZravis wesivrulobas, stabilizaciis sistemis, agreTve yvela sxva 

meqanizmis da tvirTamwevi mowyobilobebis saimedoobas. amowmeben sakrebi 

erTeulebis da meqanizmebis, CarCos damagrebis, satvirTo jaWvebis, amwevis, 

hidrocilindrebis saimedoobas.

stabilizaciis sistemis kontroli unda ganxorcieldes frTxilad, 

mdovred biZgebis gareSe. tvirTis awevisas agregatTan adamianebis yofna 

dauSvebelia. akrZalulia satvirTelas nominalur tvirTamweobaze meti 

tvirTis aweva, ferdobze muSaoba, romelic aRemateba agregatebis 

mdgradobas, Warbtenian nakveTebSi. urikis mier maqsimaluri simaRlis 

miRwevisas hidrocilindris marTvis berketi saWiroa gadayvanili iqnas 

neitralur mdgomareobaSi. manqanis axlos da tvirTis qveviT yofna 

dauSvebelia.

satransporto samuSaoebze gamoyenebul Tvlian traqtorebze Tvlebi 

dayenebuli unda iyos farTo liandze. pvn-0,5a da pvsv-0,5 agregatebTan 

gamoyenebuli traqtori t-25a gadawyobili unda iyos reversze da 

mdgradobis gazrdis mizniT gadidebuli iyos baza da Semcirebuli sagzao 

maSuqi. amavdroulad traqtorebze damontaJebuli unda iyos sapirwonebi.

misabmeliT momuSave traqtorebs unda qondes wesivruli muxruWebis 

hidro-pnevmatikuri amZravebi, agreTve eleqtromowyobilobis SemaerTebeli 

Stepselis Canglebi. 

satvirTelas moZraobis dawyebamde tvirTamwis urikas acileben miwas 

300...500 mm, xolo CarCos daxra xdeba ukan bolomde. agregati tvirTiT unda 

moZraobdes tvirTamwis satransporto mdgomareobaSi. mkveTri damuxruWeba 

da adgilidTan daZvra dauSvebulia. tvirTamwis urikis daSvebisas 

traqtori unda muSaobdes muxlana lilvis dabal brunvaTa sixSireze. 

manqanis bunkeri unda daicalos satransporto saSualebebis ZaraSi gzis 

swor adgilze mdovreT.

yurZnis gadasatanad gamoyenebul misabmelebs unda qondes saimedo 

muxruWebi, romlebic uzrunvelyofen agregatis usafrTxo gaCerebas da mis 

moZraobas  daRmarTze.
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8.8. melioraciul samuSaoebze usafrTxoebis teqnika

buCqmWreli-amomZirkvelebis gamoyenebisas saWiroa kabinis damcavi 

SemoRobvis mowyoba. manqanis muSaobis zonaSi da xeebis Telvis (20 m 

axlos) adgilebSi dauSvebelia ucxo pirTa yofna. manqanis gaCerebis Semdeg 

frTa unda iqnes daSvebuli gruntze. 

gamafxvierebelis moZraobis dawyeba SeiZleba mxolod aweuli samuSao 

organoTi. daTvaliereba, teqnikuri momsaxureba da saremonto samuSaoebi 

saWiroa Catardes gamorTuli Zravisa da sakidi CarCos daSvebul 

mdgomareobaSi. 

akrZalulia aweul frTiani buldozeris mitoveba. ar SeiZleba 

buldozris muSaobisas aweuli frTis qveS yofna, frTaze da mbiZgav Zelze 

dadgoma. buldozeris gamoyeneba SeiZleba ara umetes 250 aRmarTze da ara-

umetes 350 daRmarTze. buldozeris muSaobisas dasaSvebi ganivi daxra ar 

unda aRematebodes 300. ar SeiZleba frTis gamoweva ferdos gverds iqiT 

(gruntis gadayrisas).

dauSvebelia aweuli cicxvis mdgomareobaSi skreperis uwesivrobis 

aRmofxvra, regulireba, SezeTvis Catareba, agreTve samuSaoebis Sesruleba 

cicxvSi aweuli safaris mdgomareobaSi, roca is daWerilia mxolod 

bagirebiT. skreperis moZraobisas, dauSvebelia sawevarasa da skepers  

Soris yofna, rvilze an CarCoze dgoma, cicxviT adamianebis gadayvana. 

daxra skreperis muSaobis dros ar unda aRematebodes: grZivi-250, ganivi-300. 

dauSvebelia skreperis gaCereba daRmarTze. sawevarasa da skreperis Cabma 

dasaSvebia mxolod qarxnuli sayuriT da TiTiT. muSaobisas skreperi ar 

unda miuaxlovdes amonaRebis ferdos 0,5 m axlos da ferdos nayars 1 m 

nakleb manZilze.

akrZalulia greideris muSaoba TviTnakeTi sayuriT. dauSvebelia 

greiderTan Camosvla da asvla moZraobis dros. ar SeiZleba frTis 

qvemodan qvebis, fesvebis, Zirkvebis mocileba. dauSvebelia damagrZeleblis 

da saferdulis  dayeneba damxmaris gareSe.

   

8.9. manqanebis teqnikuri momsaxureba da Senaxvisas 

usafrTxoebis teqnika

traqtorebisa da sasoflo-sameurneo manqanebis teqnikuri 

momsaxurebis Catareba SesaZlebelia maTi gaCerebisa da gamorTuli Zravis 

SemTxvevaSi.

gaugrilebeli radiatoris saxuravi unda moixsnas frTxilad, 

sabuxarebiT, xaxisaken dauxrelaT, raTa cxeli wylis amoxeTqvis 

SemTxvevaSi ar miiRoT saxis sidamwvre. akumulatoris daTvalierebisas 

dauSvebelia ganaTebisaTvis Ria cecxlis gamoyeneba, akumulatorTan 

muSaobisas unda gvaxsovdes, rom klemebis mokle SerTvisas gamtari 

Zlierad xurdeba da SeiZleba gamoiwvios xelebis sidamwvre da xanZaric. 
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akumulatoris damuxtvisas gamoiyofa wyalbadi, romelic JangbadTan 

narevSi qmnis advilad aalebad da feTqebad airs. amitom, SenobaSi, sadac 

imuxteba akumulatori dauSvebelia moweva, asanTis  anTeba, SeduRebisa da 

sxva samuSaoebis Catareba.

akumulatoris satransportoT gamoiyeneba budeebiani urika. 

akumulatoris gadatana xeliT, specialuri damWerebis gareSe akrZalulia.

eleqtrolitis SemadgenlobaSi Semavali gogirdis simJave adamianis 

kanze moxvedrisas iwvevs Zlier damwvrobas. SemTxvevis acilebis mizniT, 

simJave, ixsmeba wvrili WavliT da xdeba uwyveti areva. simJavisaTvis 

gamoyenebuli unda iyos mJavamedegi  keramikis, ebonitis an tyviis WurWeli. 

kanze moxvedrili simJavis neitralizeba SeiZleba wyalTan erTad 10%sodis 

xsnariT.

daTvalierebisas SesaZlebelia 363 gadasatani naTuriT sargebloba. 

naTura daculi unda iyos mavTulbadiT.

saburavebis movlisas, tramvis acilebisaTvis, saWiroa maTi moxsna da 

dayeneba specialurad amisaTvis gamoyofil adgilze. demontaJis win 

saburavi unda gaiwmindos da gamoSvebuli iqnas kameridan haeri. Tu 

saburavi miekra fersos saWiroa specialuri saxsnelis gamoyeneba.

sawvaviT gamarTva unda moxdes specialuri pistoletiT, ukidures 

SemTxvevaSi vedroTi da badiani ZabriT. vedro unda iyos daxuruli, 

cxviriT, raTa ar moxdes sawvavis gaSxefa.

tevadobebis sacobebi unda moixsnas specialuri qanCis gasaRebiT, ar 

SeiZleba sacobze CaquCiT zemoqmedeba, man SeiZleba gamoiwvios xanZari.

zamTris civ periodSi sapoxi masalebi unda SeTbes. SeTboba Ria 

cecxliT auaresebs masalis xarisxs da saxifaToa xanZris TvalsazrisiT. 

gansakuTrebuli sifrTxilea saWiro eTilirebul benzinTan da 

antifrizTan muSaobisas, isini Zalian momwamvlelia. eTilirebuli benzinis 

traqtoris an sxva manqanebis detalze moxvedrisas saWiroa gaWuWyianebuli 

nawilebis dezaqtivizaciis Catareba. amisaTvis ara liTonis zedapirze 

daitaneba qloris kiri. mas iyeneben fafis saxiT (3-5 nawili Tbili wyali 

qloris kiris erT nawilze). dezaqtivizaciisaTvis mSrali qloris kiris 

gamoyeneba dauSvebelia. 

liTonis detalebis gawmenda xdeba maTi navTis abazanaSi 20 wuTiT 

CadebiT. did liTonis detalebze navTi daitaneba funjiT. Semdeg funjebi 

iricxeba navTSi 20 wT ganmavlobaSi. daleqvis Semdeg SesaZlebelia navTis 

gamoyeneba kidev ramdenimejer, xolo Semdeg eqvemdebareba dawvas.

miwaze daqceuli eTilirebul benzinze unda daiyaris naxerxi an 

mSrali sila. Semdeg naxerxi unda daiwvas, xolo sila gamoiwrTos. 

daWuWyianebuli adgilebi ifareba qloris kiris fafiT.

qloris kirs, specialur sakuTnoebs, inventars, spectansacmels, 

romelic gamoyenebeli iyo dezaqtivizaciis dros, inaxaven daxurul 

SenobaSi (saTavsoebSi). eTilirebuli benziniT dasvelebuli tansacmlis 

garecxvamde avleben sufTa navTSi, Semdeg aduReben 2 sT-is ganmavlobaSi 

daTlil sapnian wyalSi. rezinis fexsacmels wmenden navTiT, Semdeg 
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recxaven sapniani cxeli wyliT. eTilirebuli benziniT daWuWyianebuli 

tansacmeli unda gamoicvalos. Tu eTilirebuli benzini moxvda kans, 

moxvedris adgili unda gaiwmindos navTiT da dabanili iqnas sapniani 

cxeli wyliT.

manqanebis Senaxvaze dayenebisas da misi damTavrebis Semdeg, agreTve 

Senaxvis periodSi kontrolisa da teqnikuri momsaxurebis Catarebisas 

mniSvnelovania xanZarsawinaaRmdego RonisZiebebisa da usafrTxoebis 

teqnikis moqmedi wesebis dacva. amavdroulad unda iqnas miRebuli yvela 

saWiro sifrTxilis zomebi im manqanaTa Senaxvaze dasayeneblad, romlebic 

muSaoben SxamqimikatebiT, Sewamluli TesliT, eTilirebuli benziniT da 

sxva mavne nivTierebebiT. saWiro yuradReba mieqces, raTa manqanebis da 

iaraRebis CarCoebisa da samuSao organoebis qveS dayenebuli iqnas mtkice, 

specialurad damzadebuli sadgamebi da jojginebi. 

meqanizebuli recxvisas, damcavi dafarvis datanisas saWiroa muSebis 

uzrunvelyofa winsafrebiT, sabuxarebiT da damcavi saTvaleebiT.

manqanebis, agregatebis da detalebis Senaxvis adgilebi unda iyos 

aRWurvili gamarTuli xanZarsawinaaRmdego mowyobilobebiT da inventariT. 

9. saqarTveloSi Seqmnili manqana iaraRebi

mevenaxeobis ganviTareba mWidro kavSirSia samecniero teqnikuri 

progresis ganviTarebasTan: izrdeba Tanamedrove teqnologiebisa da 

Sesabamisi teqnikuri saSualebebs gamoyeneba. mevenaxeobaSi arsebobs 130-ze 

meti teqnologiuri procesi, amitom maTi kompleqsuri meqanizaciis 

gadawyvetis sakiTxi metad mniSvnelovani samecniero-teqnikuri amocanaa.

saqarTvelos mecnierebi, gamomgoneblebi, racionalizatorebi da sxva 

specialistebi wlebis ganmavlobaSi qmnidnen, srulyofdnen da axdendnen 

mTeli rigi manqana-iaraRebis morgebas saqarTvelos mevenaxeobis 

pirobebisadmi.

am mxriv aRsaniSnavia saqarTvelos soflis meurneobis meqanizaciisa 

da eleqtrifikaciis, mebaReobis, mevenaxeobisa da meRvineobis, mcenareTa 

dacvis samecniero-kvleviTi institutebisa da sasoflo-sameurneo 

institutis mecnierebis mier Seqmnili manqana-iaraRebi da mowyobilobebi.

am dargSi moRvaweoben da Seitanes saTanado wvlili: g. kuWavam, S. 

lefsveriZem, m.aivazaSvilma, g.biCinaSvilma, g.gegeliZem, g.weruaSvilma, m. 

xanTaZem, a. osefaSvilma, m.SaniZem, g.papavam, a.keCxuaSvilma, e.SafaqiZem, 

j.zangalaZem da sxvebma.

9.1. vazis samynobSi gamoyenebuli manqana-iaraRebi

gasuli saukunis 60-ian wlebSi metad originaluri vazis samynobi 

manqana iqna Seqmnili saqarTvelos mebaReobis, mevenaxeobis da meRvineobis 

samecniero-kvleviT institutSi (avtori g. papava),  romelic axorcielebda 
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saZire da sakvirto komponentebis irib Wras specialuri daniT da maT 

avtomatur SeerTebas. manqanis aZvra xdeboda eleqtroamZraviT, 

gamoirCevoda sxva analogiuri daniSnulebis manqanebidan gadidebuli 

mwarmoeblurobiT.

meqanikuri sawyobi manqana Seiqmna saqarTvelos soflis-meurneobis 

meqanizaciisa da eleqtrifikaciis samecnierokvleviT institutSi, aqve 

Seqmnilia vazis samynobi seqtori

meqanikuri samynobi manqana – Sedgeba CarCosagan, romelic warmoadgens 

liTonis oTxfexa magidis magvar sadgams (1) (sur.73). magidaSi 

vertikalurad Casmulia ori mili (4), romlebSic moZraobs danis 

mimmarTvelebi (5); mimmarTvelebze damagrebulia firfitebi (3), 

romlebzedac damagrebulia ori figuruli dana 9.

                           

sur. 73. vazis meqanikuri samynobi manqanis sqema (saqsmmeski)

danebi moZraobs saterfulze (7) fexis daWeriT, grZivi wevis (13) 

meSveobiT. samynob komponentebs gadaWris mizniT deben damWerebSi (9), 

romelTa zeviT damagrebulia figuruli formis wamrTmevebi (10), romlebic 

danas aTavisufleben gadaWrili narCenebisagan. danebi ukan brundeba 

zambaris (8) meSveobiT.

       manqanis CarCoze ukana mxares damagrebulia saZire da sakvirte 

masalis Casalagebeli yuTebi (11), gamzadebuli namyenis Casawyobad. muSa, 

romelic zis manqanis win, TvaliT arCevs erTnair diametrian 

(daukalibrebeli samynobi masalis SemTxvevaSi) saZire da sakvirte masalas, 

erTdroulad aTavsebs lerwis damWerebSi (9); saterfulze fexis daWeriT 

danebi iwyebs moZraobas zemodan qvemoT, erTdroulad akeTebs figural 

Wrilebs, xolo saterfulidan fexis aRebisTanave zambaris meSveobiT (8) 
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isev ubrundeba sawyis mdgomareobas. wamrTmevebis (10) daxmarebiT dana 

Tavisufldeba samynobi masalisa da narCenebisagan.

sekatori ar saWiroebs mynobelis maRal kvalifikacias. igi 

gamoiyeneba rogorc vazis, ise sxva xe mcenareebis dasamynobad (kakali, 

TuTa, vaSli, vardi da sxva), agreTve mwvane mynobisTvis da vazis vazze 

gadamynobisTvis.

samynobi sekatori Sedgeba saxelurisagan 1-2. (sur.74), romelTa SuaSi 

Camagrebulia zambara. saxelurebze saxsrulad damagrebulia zeda (3) da 

qveda (9) tuCebi; zeda tuCze damagrebulia figuruli dana (5), qvedaze 

gakeTebulia bude (6) Reros dasadebad. amave budes aqvs danis profilis 

Sesabamisi Rari. qveda tuCis marjvena da marcxena mxares damagrebulia 

marwuxebi (8), romelTa daniSnulebaa danis ganTavisufleba 

gadanaWerebisagan. 

samynobi iaraRiT muSaobisas muSa marcxena xeliTY iRebs samynob 

komponentebs, gadasaWrel Reros Cadebs qveda tuCze gakeTebul budeSi (6) 

da saxelurebze xelis moWeriT Wris sakvirtesa da saZires, gadaWril 

Reroebs erTmaneTTan aerTeben xeliT.

sur. 74. samynobi sekatoris 

                   sqema 

9.2. namyenis stratifikacia

saqarTvelos soflis meurneobis meqanizaciisa da eleqtrifikaciis 

samecniero kvleviT institutSi mebaReobis, mevenaxeobisa da meRvineobis 

samecniero-kvleviT institutTan erTad SemuSavebulia da warmoebaSi 

farTo masStabiT dainerga vazis namyenis stratificirebis teqnologia, 

riTac gamoiricxa ara marto safeni masalis gamoyeneba, aramed 

mniSvnelovnad gamartivda namyenis stratificirebis calkeuli procesebi. 

teqnologiis Sesabamisad sveli xis naxerxi Secvlilia maRalteniani 

haeris garemoTi, romelic iqmneba mastratificirebel kamerebSi specialuri 

avzebidan wylis intensiuri aorTqlebiT. garda amisa, specialuri 

SemfrqvevebiT, dReSi erT an orjer namyenebs damatebiT atenianeben da 

Camorecxaven zedapirze warmoqmnil obs. mastratificirebel kamerebSi 

avtomaturi mowyobilobebis saSualebiT regulirdeba mikroklimati 

(tenianoba, siTbo, haeracia).
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saTburi Tbeba specialuri eleqtrogamTbobi qvabiT, romelic dadgmu-

lia samanqane darbazSi. kompleqss, garda mastratificirebeli saTavsoebisa 

(maTi raodenoba aRwevs 10-s), aqvs samynobi da mosamzadebeli saamqroebi, 

agreTve sardafebi, sadac inaxaven samynob komponentebs (sur. 75).

substratis gareSe namyenis stratificirebis teqnologiuri procesi 

sruldeba Semdegi TanamimdevrobiT:

namyenebis Cawyoba liTonis kalaTebSi. kalaTas gadaawvenen gverdze 

da mWidrod avseben mza namyenebiT. TiToeul kalaTSi Tavsdeba 1500-1600 

cali namyeni. namyeniT savse kalaTebs awyoben Taroebze 2-3 dRis 

ganmavlobaSi, romlis drosac kamerebSi haeris tenianoba 90-92%-ze naklebi 

ar unda iyos. (sur.76).

namyenis stratificireba iyofa or periodad: pirvel periodSi 

mimdinareobs namyenis teniT intensiuri gaJRenTa da temperaturuli 

gaRizianeba, risTvisac haeris tenianobas adideben 100%-mde, xolo 

temperaturas-300-mde. saTavsoebs aTboben radiatorebiTa da amaorTqlebel 

avzSi moTavsebuli specialuri gamTbobi elementebiT.

sur. 75. eleqtromastratificirebeli saTburis sqema

sur. 76. sastratifikacio kamera

5-6 dRis Semdeg-meore periodi-haeris temperaturas amcireben 200-mde, 

rac SenarCunebuli unda iqnes stratifikaciis damTavrebamde, Semdeg iwyeba 
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gakaJeba. am reJimis dros haeris tenianoba unda Semcirdes 80%-mde, xolo 

temperatura 18-200-mde.

gakaJebis xangrZlioba 1-2 dRe-Ramea, procesi imave kameraSi 

mimdinareobs. namyenebis gatanis win saWiroa maTi daxarisxeba da nakleb 

kalusiani namyenis mastratificirebel saTavsoebSi dabruneba garkveuli 

droiT stratificirebis xelmeored gavlis mizniT. stratificirebis mTeli 

teqnologiuri ciklis xangrZlvoba udris 13-15 dRe-Rames. 

eleqtroavtomatizebul saTburSi gamoyvanas gansakuTrebul karg Sedegs 

iZleva parafinirebuli namyenis stratificireba. parafinis Txeli fena 

adidebs namyenis meqanikur simtkices, Wrilobas icavs zedmeti tenisagan, 

xels uwyobs kaliusis warmoqmnas da kvirtebis ganviTarebas.

9.3. kvalkokolebis gamkeTebeli manqana da vazis namyenis

sargavi  manqana

sargavi manqana damzadda saqarTvelos soflis meurneobis 

meqanizaciisa da eleqtrifikaciis samecniero kvleviT institutSi. manqana 

erTi gavliT uzrunvelyofs vazis sanergeSi namyenis Casargavi kvlebis 

gayvanas, mineraluri sasuqisa da Sxamqimikatis Setanas, gaWrili kvlis 

Tavze grZivi kokolis gakeTebas. (sur.77).

manqana agregatdeba traqtor t-54v-ze an dt-75-ze. sakidi tipisaa, 

samrigiani. emsaxureba ori kaci-traqtoristi da sasuqis mimtan-Camyreli. 

manqanis ZiriTadi muSa organoa kvalgamxsneli (1), romelic akeTebs 8-10 sm. 

siganisa da 30-40 sm siRrmis kvals. mis ukana mxareze damagrebulia 

specialuri sasuqis gamtari mili (3), romlis saSualebiTac kvalSi SeaqvT 

sasuqi an Sxamqimikatebi.

kvalgamxsnelis ukan damagrebulia oTxrgola saxsruli meqanizmi (6,7),  

grZivi kokolis gasakeTeblad. ori taniT (10), amave seqciaze miwis 

Semomyreli tanebis ukan damagrebulia vertikaluri dana (14), romelic 

moZraobis dros kokolas yofs or Tanabar nawilad.agregatis gavlis 

Semdeg rCeba kargad SesamCnevi gaWrili kvali, romelSic mrgvelebi 

alageben nergebs. CarCoze specialuri kronSteinebiT (12) damagrebulia 

sasuqgamomTesi. aparatebi (2), romlebsac aZvra gadaecemaT manqanis wamyvani 

Tvlidan jaWvuri gadacemiT. CarCos orive mxareze damagrebulia markerebi 

(8). manqanis yvela nawili da meqanizmi dayrdnobilia saval Tvlebze (4).

muSaobas iwyeben nakveTis erT-erTi napiridan. agregatma pirvelad 

unda gaiaros rac SeiZleba zustad, risTvisac saWiroa saqcevis mTel 

sigrZeze samiznebeli paloebis Casoba 20-25 m-is daSorebiT an mavTulis 

gaWimva, romelsac gahyveba agregati. igi Cadgeba pirveli mwkrivis gaswvriv, 

gadmoeSveba markeri da gakeTdeba pirveli svla; Semdegi svlisas manqana 

gaivlis markeriT gakeTebul kvlebSi. kvalgamxsnelebi saqcevis mTel 

sigrZeze Wris 35-40 sm siRrmisa da 8-10 sm siganis kvlebs (sur. 78). ukan 

mimyoli miwis Semomyreli tanebi ki gaWrili kvlis Tavze akeTeben grZiv 



228

kokolebs.warmoqmnili kokolebi imave momentSi simetriulad daniT or 

nawilad iyofa. 

sur.77. kvalkokolis 

   warmomqmneli manqanis sqema

sur.78. kvalkokolis manqana muSaobaSi
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manqanis teqnikuri daxasiaTeba

manqanis tipi                             sakidi

agregatirdeba                        dt-75 da t-54v;
rigebis raodenoba                                 3; 

rigTaSorisebis sigane, sm                        115;

kvalgamxsnelis svlis siRrme, sm                35-40; 

gaxsnili kvlis sigane, sm                        8-10;

sasuqis Semtan aparatebis raodenoba               3;

mwarmoebluroba, ha/cvl                            45;

samuSao siCqare, km./sT                               4,5;

manqanis masa, kg                                     450;

amave institutSi damuSavda vazis namyenis sargavi manqanebis 

originaluri sqema da damzadda sacdeli nimuSi, romelic savele 

laboratoriulma gamocdebma damakmayofilebeli Sedegebi uCvena.

sur.79. namyenis sargavi manqanis sqema

manqana gamoiyeneba stratificirebuli namyenis dasargavad; 

agregatdeba savenaxe traqtori t-54v-ze (sur.79). misi ZiriTadi nawilebia 

CarCo (1), romlis wina nawilze WanWikebis saSualebiT damagrebulia 

kvalgamxsneli (2); CarCos zeda sibrtyeze vertikaluri sayrdenis 

saSualebiT damagrebulia disko liTonis WiqebiT (3). disko WiqebTan erTad 

brunavs horizontalur sibrtyeSi uZravi diskos zemoT. diskos erT 

adgilze amoWrili aqvs fanjara, romelic mdebareobs namyenis Casargavi 

milgamtaris gaswvriv. CarCos ukana mxares xistad damagrebulia pirveladi 

miwis mimyrelebi (4), xolo mis ukan saxsruli meqanizmiT dakidebulia 
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meoradi miwis mimyrelebi (5). CarCoze damagrebulia agreTve skami 

mrgvelisaTvis da markeri (11). disko moZraobs savali Tvlidan jaWvuri 

gadacemiT. CarCos ukana Zelze damagrebulia xis yuTi sargavi masalis 

Casawyobad.

9.4. venaxebSi niadagis damamuSavebeli manqanebi

saxsruli kultivatori, Seqmnilia saqarTvelos meqanizaciisa da 

eleqtrifikaciis samecniero kvleviTi institutSi gankuTvnilia venaxebSi 

da vazis sanergeSi rigTaSorisebSi samuSaod (sur.80). manqana sakidi 

tipisaa, agregatdeba traqtor ,,t-54v-ze da momsaxureobas uwevs erTi 

traqtoristi. 

arsebuli kultivatorebisagan gansxvavebiT saxsruli kultivatoris 

Tavisebureba imaSi mdgomareobs, rom misi CarCo, romelzedac magrdeba 

Cveulebrivi kultivatoris samuSao organoebi saxsrulia da Zaluri 

hidrocilindris saSualebiT SesaZlebelia misi siganis cvalebadoba. 

hidrocilindri CarTulia traqtoris Zalur sistemaSi da misi moqmedebaSi 

moyvana xorcieldeba traqtoristis kabinidan.

kultivatori Sedgeba Semdegi ZiriTadi nawilebisagan: CarCo, romlis 

uZravi nawili Sedgeba ZiriTadi ganivi Zelisa da centraluri ganivi 

Zelisagan; ZiriTadi ganivi Zelze ganlagebulia kultivatoris savali 

Tvlebis samagri da amwe maregulirebeli mowyobiloba; saxsruli CarCos 

marjvena da marcxena nawili Sedgeba kvadratuli kveTis ori iribi Rru 

Zelisagan, romlebic erTmaneTTan saxsruladaa dakavSirebuli sami 

paraleluri grZivi Tamasis saSualebiT.

sur.80. saxsruli kultivatoris 

sqema.

CarCoze samuSao organoebi 

isea ganlagebuli, rom ganapira 

TaTebi moTavsebulia traqtoris 

simZimis mobrunebis centrTan 

axlos. amis Sedegad muSaobis 

dros agregatis manevrirebisas 

maTi gverdiTi gadaadgilebis 

sidide minimumamdea dayvanili, 
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ris safuZvelzec iqmneba saSualeba kultivatori vamuSaoT maqsimaluri 

modebis ganiT da damcavi zolebis minimumamde SemcirebiT. 

im SemTxvevaSi, rodesac kultivators vayenebT vazis sanergeSi 

mwkrivTaSorisebis dasamuSaveblad saWiroa moixsnas ukana centraluri 

samuSao organo.

sanergeSi gaSenebuli vazis sxva nebismieri siganis 1,10; 1,15; 1,20; 1,30m  

dros, misi damuSavebisaTvis kultivatori araviTar gadakeTebas ar 

moiTxovs. traqtoristi kultivatorze dayenebuli Zaluri 

hidrocilindris saSualebiT, kultivatoris gaSliT an SeviwrovebiT 

axdens nebismier modebis ganze dayenebas.

saxsruli kultivatoris gamoyenebiT SeiZleba agreTve terasebze 

gaSenebuli venaxebis mwkrivTaSorisebis damuSaveba, sadac terasas 

safexurebis sigane sxvadasxva zomebSi cvalebadobs.

saqarTvelos soflis meurneobis meqanizaciisa da eleqtrifikaciis 

samecniero-kvleviT institutSi damzadda venaxis kultivatoris 

universaluri CarCo-saxsrul meqanizmebi, jaWvuri da avtomaturi 

hidroamZravebiT da gamomrTvelebiT. kultivatori agregatirdeba venaxis 

traqtorTan 1 (sur.81) misi ZiriTadi nawilebia CarCo 3, sakidi sistemiT2, 

samuSao organoebi 4, gamosawevi seqciebi 5.

kultivatori uzrunvelyofs 2-2,5m. rigTaSorisobian venaxebSi 

niadagis damuSavebas. modebis ganis cvlilebis mizniT ZiriTadi CarCo 

aRWurvilia gamosawevi seqciebiT 5, mcenareTa dazianebis gamoricxvis 

mizniT da samuSao organoebis vazis StambTan mis maqsimalurad 

misaaxloveblad traqtoris win marjvena mxares damagrebulia mowyobiloba 

3 (sur. 82), romlis daxmarebiT traqtoristi uzrunvelyofs agregatis 

moZraobas mwkrivis gaswvriv. samiznebeli mowyobiloba warmoadgens 

teleskopur mils, romlis uZravi nawili 5, magrdeba traqtoris wina 

CarCoze, xolo moZravi milisiT 10, xdeba vazis StambTan damagreba 

fiqsatoriT 11,

sur. 81. kultivatoris sqema 

samiznebeli mowyobilobiT
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sur. 82. samiznebeli 

      mowyobilobis sqema

gawyobili agregati traqtorists Seyavs rigTaSorisSi da samiznebeli 

mowyobilobis gorgolaWs 14, amoZravebs vazebis Stambebis gaswvriv, rac 

gamoricxavs agregatis sworxazobrivi svlidan gadaxras da uzrunvelyofs 

rigTaSorisebis nulovan zRvramde damuSavebas. rogorc suraTidan Cans 

(sur.83), aseTi teqnologiiT muSaobisas kultivatoris gavlis Semdeg xdeba 

rigTaSorisebis mTliani damuSaveba

       
sur.83. eqsperimentuli kultivatoriT damuSavebuli rigTaSorisebis 

saerTo xedi

kultivatoris CarCos universaloba saSualebas iZleva garda 

TaTebisa, masze damontaJdes 10-ze meti samuSao meqanizmebi da 

mowyobilobebi sxvadasxva teqnologiuri operaciebis Sesasruleblad. 

(sasuqis Semtani aparatebi, sarwyavi kvlebis dasaWreli danebi, saxnavi 

korpusebi, Sxamqimikatebis Semsxurebeli, frezuli samuSao organoebi da 

sxva.).

saqarTvelos soflis meurneobis meqanizaciisa da eleqtrifikaciis 

samecniero-kvleviT institutSi seriuli venaxis kultivatoris prvn-1,5 

modifikaciis gamoyenebiT Seiqmna savenaxe freza-kultivatori, romlis 

daniSnulebaa rigTaSorisebis kultivacia, erTdrouli frezireba da vazis 

ZirebSi herbicidebis Setana.
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sur. 84. venaxis rigTaSorisebSi niadagis dasamuSavebeli freza-

kultivatori muSaobaSi

gansakuTrebiT aRsaniSnavia qarTveli mecnierebis da konstruqtorebis 

mier Seqmnili manqanebi, romlebic amuSaveben farTobs mwkrivebSorisSi, anu 

mcenareTa Sorisebs.

jer kidev gasuli saukunis 60-ian wlebSi saqarTvelos soflis 

meurneobis meqanizaciis da eleqtrifikaciis samecniero-kvleviT 

institutSi Seiqmna eleqtromeqanikur amZraviani avtomaturi mowyobiloba. 

samuSao organoebs moZraoba gadaecemoda traqtorebis ZalamrTmevi 

lilvidan. am meqanikuri energiis marTva xorcieldeboda eleqtruli 

Semsrulebeli meqanizmiT-eleqtromagnituri friqciuli quroebiT, 

romlebic muSaoben zeTis areSi.

sur. 85. eleqtroamZraviani mowyobiloba
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avtomaturi mowyobilobis samuSao organoebi warmoadgenen sabrun 

calmxriv danebs, romelTa samuSao mdgomareobaSi SeCererba xorcieldeba 

eleqtromagnituri samuxruWe quroebiT. sasignalo berketis 

winaaRmdegobasTan Sexvedrisas ganirTveba eleqtrokontaqti da iTiSeba 

sqema. niadagis winaaRmdegobisa da zambaris gavleniT samuSao organo 

Semodis rigSi. berketis ganTavisuflebisas sqema irTveba, rac xels uwyobs 

samuSao organos rigSi Sesvlas.

saqarTvelos sasoflo-sameurneo institutis avtomatizaciis 

laboratoriaSi Seiqmna eleqtrohidravlikuri avtomaturi mowyobiloba 

mcenareTa Soris niadagis dasamuSaveblad egau-1,5-2,0. am mowyobilobam 

warmatebiT gaiara saxelmwifo gamocdebi da misi konstruqciis ZiriTadi 

parametrebi: sabruni TaTebis centrTa Soris manZili, hidrocilindrebi, 

TaTis forma, gadmomyreli gamoyenebuli iqna seriuli srulyofili 

manqanis prvn-72000 m Seqmnisas.

agreTve aRsaniSnavia mcenareTa Soris niadagis damamuSavebeli 

rotaciuli samuSao organoiani mowyobiloba (o.bedia), romlis 

principialuri sqema mocemulia sur. 86.

sur.86. rotaciuli samuSao organoiani mowyobilobebiT

principialuri sqema:

CarCo 1; reduqtori2; geometriuli centris uzrunvelmyofi kvanZi 3; 

samarTi 4; samuSao organoebi 5; samuSao organoebis lilvi 6; zeda 

garsakri 7; qveda garsakri 8; kardanuli gadacema 9; jaWvuri gadacema 10; 

geometriuli centris lilvi 11; jaWvuri gadacema 12; ceci 13; Stambi 14; 

hidrogamanawilebeli 15; maRali wnevis saxelurebi 16; hidrocilindri 17; 

reduqciuli sarqveli 18; maRali wnevis saxelurebi 19; damcavi quro 20.
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mcenareTa SorisebSi niadagis damamuSavebeli rotaciuli samuSao 

organoebiani mowyobiloba montaJdeba prvn-2,5 manqanaze, Sedgeba 

vertikalurad gamomavali lilviani reduqtorisgan 2, geometriuli 

centris uzrunvelmyofi kvanZisgan 3, samarTisagan 4, samuSao 

organoebisagan 5, romlebic vertikaluri brunvis lilvebzea 6 

damagrebuli. samuSao organoebis lilvi brunavs zeda da qveda 7 da 8 

garsacmebis sakisrebSi. garsacmebi magrdeba samarTebze. 

samuSao organoebis aZvra xdeba ZalamrTmevi lilvidan kardanuli 

gadacemiT 9. brunva rotoridan jaWvuri gadacemiT 10 gadaecema 

geometriuli centris uzrunvelyofis kvanZis lilvs 11, xolo Semdeg 

jaWvuri gadacemiT samuSao organoebis aZvris lilvs. hidrosistema, 

signalizacia unificirebulia prvn-72000 m mowyobilobidan.

9.5. venaxis movlis manqanebi

saqarTvelos meqanizaciisa da eleqtrifikaciis samecniero-kvleviT 

institutSi damuSavda da damzadda ganasxlavis amReb-damqucmacebeli 

manqana, romelic gankuTvnilia venaxis rigTaSorisebSi walmis aRebisa da 

daqucmacebisaTvis.

manqanis ZiriTad nawilebs Seadgens: CarCo (1) (sur.87) amkref-

transportiori (2), mkvebavi meqanizmi, romelic Sedgeba ori refebiani-qveda 

(6) da zeda (7) lilvakebisgan, mWreli aparati-Semdgari mWreli dolisgan 

(4) danebis spiraluri ganlagebis Wris sawinaRmdego firfitasTan (5) 

erTad. manqanaze dayenebulia erTsafexuriani konusuri reduqtori (19), 

romlis gamomaval lilvze dayenebulia damcavi mowyobiloba (30). amkref-

transportiors (2) da mkvebav meqanizms Soris CarCoze magrdeba savarcxela 

(3), romelic axdens ganasxlavi rqebis arTmevas transportioridan da 

gadacemas mkvebav meqanizmSi.

sur. 87. walmis amReb-damqucmacebeli manqanis konstruqciuli sqema.
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amkref-transportiori, rifebiani lilvakebi, jaWvuri gadacemebi da 

mWreli doli dafarulia garsacemiT (15), (16) da (17).

manqana dayenebulia CarCoze (1) damagrebul oTx damoukidebel Tvalze 

(29), romlebiTac SesaZlebelia agreTve manZilis cvalebadoba CarCosa da 

niadagis zedapirs Soris.

manqanis wina nawilSi damagrebulia ori fari (10), romelic 

transportiors (2) exmareba ganasxlavis akrefaSi da amasTanave icavs 

transportioris gamawonasworebel meqanizms (14) rqebiT gamoWedvisagan.

manqanis CarCo (1) Sekrulia oTxkuTxa kveTis milisgan da warmoadgens 

ConCxs, romelzedac magrdeba manqanebis ZiriTadi kvanZebi da nawilebi.

9.6. venaxis saremonto manqanebi da iaraRebi

msxmoiare venaxebSi remontis erT-erT operaciaa meCxerianobasTan 

brZola, misi aRmofxvra mwvane ylortis gadawveniT. vazis gadawvena 

Sromatevadi samuSaoa da moiTxovs didZal danaxarjebs.

saqarTvelos meqanizaciisa da eleqtrifikaciis samecniero-kvleviTi 

institutis mier damuSavebulia eqsperimentaluri manqana rigTaSorisebSi 

vazis gadasawvenad, romlis sqemac mocemulia (sur.88). vazis gadasawveni 

manqanis ZiriTadi nawilebia П-s magvari CarCo, romelic Sedgeba grZivi (3 

da 4) Zelebisa da ganivi (6) Zelisagan sur. 91.

sur.88.  vazis gadasawveni manqanis sqema.

ganivi Zelis marjvena ganapira boloze dayenebul mimmarTvelSi 

damagrebulia manqanis muSa organo (5). marjvena grZivi Zeli (3) da ganivi 

Zeli (6) Sekrulia xistad, xolo marcxena grZivi Zeli (4) WanWikebiT 

uerTdeba ganiv Zels da amiT advildeba manqanis montaJi da demontaJi, 

CarCo grZivi ZelebiT dakidebulia.

muxluxebis win traqtoris CarCoze WanWikebiT damagrebul sakid 

quslebze (11), CarCos awev-daweva satransporto mdgomareobidan samuSao 
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mdgomareobaSi gadayvana an piriqiT ganxorcielebulia hidrocilindris (2) 

saSualebiT; igi specialuri kolofiT damagrebulia sayrden filaze (13) 

da Wokis yuriT mierTebulia CarCos ganiv ZelTan (6). samagri fila (13) 

gaxistebulia wevebis (12) saSualebiT, romlebic WanWikebiT uerTdeba 

traqtoris CarCos da amave filaze daduRebul yurebs (7). hidrocilindri  

(2) aZvrSi modis traqtoris hidrogamanawilebeli sistemidan maRali wnevis 

milebis saSualebiT.

     sur.89. samuSao organos sqema.

samuSao organos (5) (sur.89). svlis 

siRrmis regulirebisTvis manqana aRWurvilia 

sayrdeni TvliT (1), romelic damontaJebulia 

CarCos marjvena grZiv Zelze (3). samuSao 

organos aqvs saWiro siRrmeze daRrmavebis 

saSualeba.

moZraobis procesSi kvalgamxsnelTa 

gaWril kvalSi moxdeba vazis rqis Cawvena. 

CarCos marjvena moZravi Zeli da ganivi Zeli 

erTmaneTTan SeerTebulia xistad da warmoadgens uSlel konstruqcias.

saqarTvelos mebaReobis, mevenaxeobisa da meRvineobis samecniero-

kvleviT institutSi Seqmnilia jalambari lrd-85a (v.Turmanauli), romlis 

konstruqcia mocemulia me-3 TavSi 3.4.2. paragrafSi.                  

       9.7. stiqiuri movlenebi da maTTan brZola

stiqiuri movlenebd mosaxleobisa da qveynis ekonomikisadmi miyenebuli 

zianis da diskomfortis erT-erTi mniSvnelovani mizezia.

soflis meurnobisaTvis erT-erT yvelaze saSiS stiqiur movlenas 

warmoadgens setyva, romelic ZiriTadad meqanikurad azianebs mcenareTa 

vegetatiur nawilebs, yvavilebs, nayofebs. masTan erTad, setyviT 

dazianebul mcenareebze xSirad viTardeba mavneblebi da daavadebebi, 

romlebic saWiroeben meti raodenobiT SromiT da materialur danaxarjebs. 

igi Cveulebrivi movlenaa wlis Tbili periodisaTvis. msoflios 

meteorologiuri organizaciis monacemebiT, setyvisagan gamowveuli 

zarali ZiriTadad lokalizdeba dedamiwis Crdilo da samxreT  

naxevarsferoebis mTian da mTiswina raionebSi. am stiqiur movlenisagan 
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yovelwliurad nadgurdeba mosavlis mniSvnelovani nawili, 3_5 

procentidan 30-50 procentamde. 

sur. 90 yinulebis kristali

setyvianobis sixSirisa da intensivobis mxriv aRmosavleT 

saqarTvelos, gansakuTrebiT kaxeTs, erT-erTi pirveli adgili ukavia 

dedamiwaze. 

setyvis xangrZlivoba kaxeTis raionis mixedviT mocemulia cx. 77, 

xolo setyvis mosvlis SemTxveviTi dReRamuri ganawileba cx.78.

77. setyvis mosvlis xangrZlivoba

raioni setyvis mosvlis xangrZlivoba (wuTi)
10-mde 11-20 21-30 >30

axmeta 54 37 9 -
Telavi 76 20 4 -
gurjaani 74 26 - -
yvareli 67 21 12 -
siRnaRi 69 23 2 6
sagarejo 74 20 2 4
dedofliswyaro 36 47 10 7

dRe-Ramis ganmavlobaSi setyvis mosvlis yvelaze meti albaToba (%) 

modis 12-21 saaTebze (76-96%), xolo yvelaze naklebi – 6-16 saaTebs Soris, 

rac ZiriTadad damokidebulia miwis zedapiris dilis saaTebSi naklebi 

gaxurebiT da haeris aRmavali nakadebis sisustiT.

78. setyvis mosvlis SemTxvevaTa dReRamuri ganawileba (%) kaxeTis 

teritoriaze 

raioni dReRamis dro (saaTi)
21-6 6-12 12-21

axmeta 9 3 88
Telavi 14 10 71
gurjaani 2 2 96
yvareli 14 8 78
siRnaRi 4 2 94
sagarejo 6 8 86
dedofliswyaro 3 - 97
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setyva ZiriTadad modis maissa da ivnisSi, Tumca arc Tu iSviaTad aris 

SemTxvevebi, roca setyva simwifeSi Sesul mcenareebsac azianebs.

setyvisagan gamowveulma zaralma ganapiroba am stiqiisagan dacvis 

yvela SesaZlo meTodisa da saSualebis Zieba da ganviTareba. 

dReisaTvis sasoflo-sameurneo kulturebis setyvisagan dacvisa da 

setyvis procesebze aqtiuri zemoqmedebis ori saxis meTodia cnobili: 

1. setyvis procesebze aqtiuri zemoqmedebis meTodi _ setyvis 

Rrublebis  qimiuri reagentebis damuSaveba (iodovani vercxli an iodovani 

tyvia).

2. sasoflo-sameurneo savargulebis gadaxurva sxvadasxva saxis 

(ZiriTadad polieTilenis) badeebiT. 

pirveli meTodisas setyvis RrublebSi TviTmfrinavebis an saraketo 

Wurvebis saSualebiT SeaqvT  qimiuri reagenti. 

meore SemTxvevaSi _ sas. sam. miwis farTobi (ZiriTadad venaxi, baRi da 

sxva) gadaifareba specialuri konstruqciis sayrdenebze gadaWimuli 

polieTilenis badiT. 

setyvis procesebze aqtiuri zemoqmedebis meTodebis kvleva 

saqarTveloSi pirvelad gasuli saukunis ormocdaaTiani wlebis Sua 

xanebSi daiwyo qarTveli mecnierebis mier, kerZod alaznis velze. 

dazustda mecnierTa codna setyvis warmoqmnis meqanizmis Sesaxeb,  

SemuSavda setyvis procesebze aqtiuri zemoqmedebis fizikuri safuZvlebi, 

gaumjobesda setyvis movlenaTa  prognozis meTodika, Seiqmna aqtiuri 

SenaerTebi Rrublebis xelovnuri kristalizaciisaTvis, SemuSavda da 

iyeneben RrublebSi qimiur nivTierebaTa mitanis sxvadasxva saSualebebs da 

sxv. aRniSnuli kvlevebis safuZvelze Seiqmna setyvasTan brZolis meTodi, 

romelic SemdegSi mdgomareobda: meteolokatori aRmoaCens savaraudo 

setyvis Rrubels 3-10 km-is distanciaze da gasaSvebi mowyobilobiT esvrian 

specialur (adre “oblakos” tipis) raketebs. rogorc ki RrublebSi 

SeiWreba, raketis Tavidan gamoityorcneba  makristalizebeli reagenti 

(iodovani vercxli, iodovani tyvia), romelTac axasiaTebT gadametcivebuli 

wylis wveTebis kristalizaciis gansakuTrebiT maRali Tvisebebi. qarTvel 

mecnierTa da inJinerTa erToblivi muSaobis Sedegad Seiqmna setyvis 

sawinaaRmdego srulad axali konstruqciis raketa. cdebma, romelic 

alaznis velze moewyo, cxadyves, rom es raketa Tavisi teqnikuri 

monacemebiTa da efeqtianobiT mniSvnelovnad sjobda setyvis Rrublebze 

zemoqmedebis im saSualebebs romlebsac sxvadasxva qveyanaSi iyeneben. 

ufro mogvianebiT SesamCnevad gaumjobesda es raketebi, agreTve Seiqmna 

axali, ufro mZlavri reaqtiuli Wurvebi “alazani”.

1958-1960 wlebSi alaznis velze ganxorcielda aTobiT cda,  romlebic 

saSualebas iZleoda SemuSavebuliyo setyvis procesebze zemoqmedebis 

axali meTodika da teqnikuri saSualebebi.

saqarTvelos mecnierebaTa akademiis geofizikis institutSi              

(k.sulaqveliZe, a.qarcviZe da sxvebi) da amierkavkasiis 

hidrometeorologiur samecniero-kvleviTi institutSi (v. lominaZe, b. 
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beritaSvili da sxvebi) damuSavda setyvasTan brZolis originaluri 

meTodebi, romelTa gamoyenebiT gasuli saukunis 70-80-ian wlebSi 

warmatebiT xorcieldeboda venaxebisa da sxva sasoflo-sameurneo 

savargulebis setyvisagan dacvis samuSaoebi. ase, magaliTad kaxeTisa da  

qarTlis raionebSi igi 400 aTas heqtarze Catarda.

   dagrovili gamocdilebisa da am saqmianobis gaaqtiurebis mizniT 1961 

wels saqarTveloSi Seiqmna setyvis sawinaaRmdego specialuri samsaxuri. am 

samsaxurma  TiTqmis 20 weli iarseba, bevri kargi saqmec gaakeTa, magram 

sabolood ver gamoinaxa setyvis  procesebze zemoqmedebis iseTi meTodi da 

teqnikuri saSualebebi,  romlebic am procesis daZlevis absolutur 

garantias iZleoda (drouli prognozireba, droulad zemoqmedeba, 

operatiuli organizacia da sxv.). Zalian didi mniSvneloba aqvs drosac da 

zemoqmedebis adgilsac, radgan Rrubels Tavisi specifika aqvs _ Tu 

kristalizacia moaswro mere ukve veRaraferi uSvelis, amitom setyvis 

winaaRmdeg sinoptikuri samsaxurebisa da am sistemis erToblivi da 

gamarTuli saqmianobaa saWiro, romelic zustad unda iyos Serwymuli 

amindis prognozTan.

Tanamedrove evropaSi upiratesobas aniWeben sasoflo-sameurneo 

savargulebis dacvis meore meTods, e.w. badeebis sistemas. italiaSi, baR-

venaxebis gadaxurva polimeruli badiT farTod gamoiyeneboda ZiriiTadad 

lombardis velze mdinare veronis auzSi. siciliaze, katanis raionSi, 

setyvisagan badeebiT icavdnen citrusebisa da xexilis sanergeebs. 

italiaSi Seqmnili iyo specialuri firma “agrinova”, romelsac 

damuSavebuli hqonda polimeruli badeebiT gadaxurvis teqnologiebi da 

xelSekrulebis safuZvelze axorcielebda baR-venaxebis setyvisagan dacvas 

italiis gareTac _ avstriaSi, safrangeTSi, Sveicariasa da espaneTSi.

nakveTebis gadasaxuravad gamoiyeneba sxvadasxva saxis polimeruli 

badeebi, romelTa ujredebis zomebia 4x8 an 4x6 mm, kapronis Zafis sisqe – 0, 

28 mm. badeebis gamZleoba 10-12 weli (Savi feris badeebi) da 7-8 weli TeTri 

feris badeeebisaTvis. isini kargad atarebs mzes, amasTan ewinaaRmdegeba 

nebismieri tipis naleqs, maT Soris did wvimasac. 

badeebi gaWimulia 4,6_6 m. sigrZis rkina-betonis boZebze 12-14 mm sisqis 

liTonis mavTulebis saSualebiT. arsebobs meqanikuri da arameqanikuri 

badeebi. meqanikuri amindis gafuWebisTanave iSleba da nargavebs efareba, 

arameqanikuri ki mudmivad gaSlilia. amasTan es meTodi mTlianad unda 

iyos avtomatizebuli. 

setyvisagan venaxebis dasacavad polimeruli badeebiT gadaxurva 

saqarTveloSi daiwyo 1975 wlidan. Tavdapirvelad am samuSaoebs hqonda 

samecniero-kvleviTi xasiaTi. maT awarmoebda saqarTvelos mebaReobis, 

mevenaxeobisa da meRvineobis samecniero-kvleviTi instituti. 1980 wlisaTvis 

polimeruli badeebiT gadaxuruli venaxebis farTobma Seadgina 50 ha.

Catarebuli samecniero-kvleviTi da sakonstruqtoro samuSaoebis 

Sedegad dadgenili iqna, rom garda setyvisagan dacvisa, badeebiT 

gadaxurva aumjobesebs nargaobis mikroklimatur pirobebs. mzis 
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radiaciuli reJimis gaumjobesebis xarjze izrdeba mcenareTa 

fotosinTezi, intensivoba da produqtiuloba. 10-15 %-iT  izrdeba 

mosavlianoba da sxv.

sofel jiRaurSi vazisa da xexilis sargavi masalis warmoebis 

teritoriaze, damontaJda sainJinro uzrunvelyofis institutis (n. wignaZe) 

mier damuSavebuli “baduri dafarvis” sistema, romelic adre arsebul 

sistemasTan SedarebiT gamoirCeva dacvis saimedoobiT, simartiviTa da 

eqspluataciis xangrZlivobiT. amasTan, rogorc adre arsebuli sistemebi, 

igi finansurad met danaxarjebTanaa dakavSirebuli da mniSvnelovnad 

Zviria. 

dadebiT mxareebsa da upiratesobebTan erTad am meTods gaaCnia mTeli

rigi xarvezebi: saqarTveloSi damzadebuli badis sagarantio vada ar 

aRemateba 3-4 wels. sayrdenebis konstruqciebi moiTxovs srulyofas, 

aucilebelia avtomatizebuli sistemebis gamartiveba da daxvewa, Zalian 

Zviria Tavad meTodi da sxva.

cxadia, rom _ xelovnuri Careva ueWvelia xels uwyobs setyvis 

winaaRmdeg brZolas. arsebuli mdgomareobis gaTvaliswinebiT axla saWiro 

da aucilebelia gaumjobesdes setyvis  movlenaTa  prognozis meTodika, 

damuSavdes avtomatizebuli sistemebi,  rac avtomaturad moaxdens setyvis 

sawinaaRmdego gasrolas, daixvewos setyvis procesebze zemoqmedebis 

teqnikuri saSualebani da xerxebi. moxdes am teqnikis modernizeba. 

moiZebnos setyvis Rrublebze zemoqmedebis axali, ufro efeqturi 

reagentebis Zieba, SemuSavdes dasetyvisagan dacvis ufro srulyofili 

meTodebi, saWiroa Sesabamisi sadazRvevo infrastruqturis arseboba da 

sxva. 

aucilebelia setyvis sawinaaRmdego samuSaoebis ganaxleba da 

gaZliereba, setyvis sawinaaRmdego sistemebis aRdgena da reabilitacia. 

sur. 91. setyvis sawinaaRmdego danadgarebi
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sur.92. setyvis sawinaaRmdego gadaxurva
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10. mevenaxeobaSi zogierTi teqnologiuri procesis 

Taviseburebani da Teoriuli safuZvlebi.

mevenaxeobaSi zogierTi teqnologiuri procesi mWidroT aris 

dakavSirebuli avtomaturi sistemebis gamoyenebasTan, rac gamowveulia 

Sesasrulebeli samuSaoebis Catarebis mkacr pirobebTan, kerZod mcenareTa 

da Spaleris dazianebebisagan dacvis sakiTxebTan. 

mevenaxeobaSi aseT teqnologiur process warmoadgens rigTa-

Sorisebisa da mcenareTa Soris niadagis erTdrouli damuSaveba.

am procesis ubralo meqanizacia samuSao organoebis adamianis mier 

marTvisa da servoamZravebis gamoyenebiT ar iZleva ekonomikur efeqts, 

vinaidan SeuZlebelia agregatebis maRali mwarmoeblurobis miReba muSaTa 

operatiulobis bunebrivi zRvaris gamo.

aseT pirobebSi amocanis gadawyveta aucileblad dakavSirebulia 

avtomaturi mowyobilobis gamoyenebasTan.

10.1. venaxSi rigTaSorisebisa da mcenareTa Soris niadagis 

      damuSavebis teqnologiuri procesis avtomatizaciis ZiriTadi 

principebi

rogorc iyo aRniSnuli, venaxebSi, mcenareTa Soris niadagis 

damuSaveba dakavSirebulia erTdroulad rigTaSorisebSi da mcenareTa 

rigSi operaciis SesrulebasTan. mcenareTa rigSi niadagis damuSaveba 

xorcieldeba specialuri samuSao organoebiT, romlebic agregatis 

sworxazobrivi moZraobisas periodulad mcenareTa intervalebSi rigSi 

Sedian da gamodian iqedan (sur. 93)

sur. 93. rigTaSorisebSi da 

mcenareTa Soris rigebSi niadagis 

damuSavebis zonebi

aseT SemTxvevaSi amocanis 

gadawyveta kavSirSia avtomaturi 

mowyobilobebis gamoyenebasTan, 

romlebic axdenen samuSao organos 

mcenaris garSemo SemovliT moZraobis 

uzrunvelyofas.

mravalwlovan nargavebSi mcenareTa Soris niadagis damuSavebis 

mobilur sasoflo-sameurneo process yvelaze srulyofilad pasuxobs 

arapirdapiri moqmedebis moTvalTvale hidravlikuri sistemiani 
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mowyobiloba, romelTa marTvis obieqts warmoadgens sxvdasxva tipis 

samuSao organoebi: sabruni da kultivatoris TaTi, guTnis tani, freza da 

a. S..

aseT sistemebSi samuSao organos gadaadgileba xorcieldeba 

energiiT, romelic miewodeba traqtoris Zravidan, an avtonomiurad. am 

energiis marTva, Sesabamisad samuSao organos moZraobis kanoni, 

xorcieldeba gadamwodebis meSveobiT, romlebic uSualod mcenareebTan 

aris kavSirSi (sur. 94)  

sur.94 arapirdapiri marTvis 

sistemebis moqmedebis principi:

1-gardamqmneli; 2-gamaZliere-

beli; 3-aRmasrulebeli meqanizmi;  

4- ukukavSiri

venaxebSi rigTaSorisebisa da 

mcenareTa Soris niadagis damuSave-

bis mowyobilobebisadmi wayenebuli moTxovnilebebidan upirvelesad saWi-

roa eqspluataciisaTvis damaxasiaTebeli situaciisaTvis agroteqnikuri 

moTxovnebis Sesrulebis pirobebis gansazRvra.

agroteqnikuri moTxovnebis Sesabamisad damuSavebis jamuri 

maCvenebeli (rigTaSorisebi da mcenareTaSorisebi) unda Seadgendes 

farTobis 90%. damcavi zonis 0,5 m da mcenareTa Soris 1,5 m manZilis 

SemTxvevaSi rCeba daumuSavebeli 10%, rac mcenaris garSemo Seadgens 0,075 

m2. mcenaris Ziridan damuSavebis sazRvrebis Tanabari dacilebis 

SemTxvevaSi daumuSavebeli farTobi unda Seadgendes daaxloebiT 0,3 m2

wres. damcavi zonis aseTi formis miReba SeuZlebelia, amitom miRebulia 

sur. 95 mocemuli forma

sur. 95 damcavi zonebi: a-a. kovaliovis mixedviT; b-damcav zonaze 

miRebuli daSveba.
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arniSnulidan gamomdinare saWiroa avtomaturi mowyobilobis 

ZiriTad elementebs Soris funqciuri sqemis mixedviT urTierTdamokidebu-

lebis gamosaxva.

10.2. rigTaSorisebSi da mcenareTa Soris niadagis damuSavebis 

mowyobilobis avtomaturi sistemis funqciuri sqema:

     tipiuri principuli sqemis safuZvelze, romelic Seicavs 

avtomaturi mowyobilobis ZiriTad elementebs, mocemulia funqciuri 

sqema (sur. 93), da is  sistemis mTavari elementebis urTierTdamo-

kidebulebas gamosaxavs.

sur.96. avtomaturi mowyobilobis funqciuri sqema

regulirebis parametrs warmoadgens TaTis mdebareobis kuTxe φT, 

romelic agregatis gadataniTi moZraobis gaTvaliswinebiT ganapirobebs 

TaTis mWreli piris traeqtoriis sazRvris majamebels. regulirebis 

obieqtze ori zemoqmedebaa: maregulirebeli V aRmasrulebeli meqanizmis-

(hidrocilindris mxridan) da Semryevi F(t),romelic gamowveulia 

dasamuSavebeli niadagis teqnologiuri winaaRmdegobiT.

obieqtis regulireba xorcieldeba cecis φc miznobrivi zemoqmedebiT, 

romelic Seryevas iRebs vazis Stambisagan an raime winaaRmdegobisagan GG(t). 

hidravlikur gamaZlierebelze  marTvis zegavlena warmoiqmneba Sedarebis 

elementSi, sadac xdeba TaTis Semobrunebis kuTxidan gamomdonare pirdapir 

jaWvSi 1 signalis Sefardeba ukukavSirSi 2 signalTan.

1 2
             F                    (10.2.1)

sadac 
1

 =Kc . φc;       2
 =Kuk.φT

moTvalTvalebis konturSi sabruni TaTs xisti kinematikuri kavSiri 

aqvs maregulirebel organosTan-hidrocilindrTan:
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                φT=К T . У                                                         (10.2.2)

sadac У- hidrocilindris Wokis gadaadgilebaa;    

       К T - gadamcemi koeficientia.

   aq φc   da  φT parametrebi sabaziso maCveneblebTan SedarebiT 

aRebulia gadaxrebiT.

vinaidan У da φT kinematikurad erTmniSvnelovnad dakavSirebulni 

arian, xolo Sedarebis elementi konstruqciulad gaerTianebulia 

servomeqanizmTan, amitom SeiZleba funqciuri sqemis pirobiT gadakeTeba da 

warmodgena sami rgoliT (sur. 97): ceci 1, servomeqanizmi 2 da regulirebis 

obieqti-sabruni TaTi 3.

sur. 97. blok-sqema

am SemTxvevaSi servomeqanizmi ganixileba, rogorc cecidan TaTamde 

simZlavre raRac koeficientiT gaZlierebuli  gadamcemi meqanizmi.

idealuri moTvalTvalebis SemTxvevaSi ( = 0) adgili aqvs

φT=
k

k
c

c

T

                              (10.2.3.)

saidanac igulisxmeba, rom cecisa da TaTis poziciuri Tanxvedriloba 

uzrunvelyofili unda iyos servomeqanizmiT gansazRvruli gadamcemi 

koeficientiT

К= d

d



T

c

                               (10.2.4)

aRsaniSnavia, rom moTvalTvaleobis kanoni, romelic gamosaxulia К
koeficientiT, ganixileba rogorc idealuri statistikuri maxasiaTebeli, 

luftebis, ugrZnobis zonebis, nebismieri saxis dagvianebis da sxva 

faqtorebis gauTvaliswineblad. principulad am pirobas Seesabameba 

moTvalTvale sistemis usazRvrod didi sixiste swrafqmedebis 

ganusazRvreli maragis pirobebSi. sinamdvileSi ki, avtomaturi sistemis 

muSaobisas, meqanizmis moZraobis ama Tu im etapze SeiZleba adgili hqondes 

moTvalTvalebis kanonidan gadaxras, rac pirvel rigSi, gamowveulia 

aRmasrulebeli meqanizmis SezRuduli simZlavriT da swrafqmedebiT. am 

mizeziT marTvis obieqti da aRmasrulebeli meqanizmis xisti 
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urTierTkavSiri iwvevs maT energetikul SeTanwyobas, da amave dros, 

zogierT SemTxvevaSi, SeiZleba warmodgenili iqnes avtomaturi sistemis, 

rogorc erTi dinamikuri elementi. 

pirvel rigSi aucilebelia ganisazRvros cecsa da TaTs Soris 

poziciuri moTvalTvaleobis kanoni.

avtomaturi mowyobilobis muSaobis principisa da niadagis 

damuSavebis procesis sisruleze da xarisxze miRebul daSvebaTagan 

SeiZleba Camoyalibdes cecsa da TaTs Soris kinematikuri 

urTierTobebisadmi moTxovnilebebi:

sur. 98 moTvalTvalebis koeficientis gasaangariSebeli sqema

1. sawyis mdgomareobaSi ganivi mimarTulebiT cecis bolo unda 

faravdes TaTis bolos В sididiT, xolo cecis xazi unda 

mdebareobdes TaTis bolodan Α manZilze (sur.98)

2. saWiroa cecisa da TaTis Semobrunebis kuTxuri diapazonis iseTi 

Sefardeba, rom maTi rigidan maqsimaluri gamosavlisas, cecis 

bolos mcenaridan asxletis momentSi uzrunvelyofili iqnes 

damcavi zoma В1.

3. agregatis gaCerebul mdgomareobaSi cecis bolos traeqtoria unda 

iyos TaTis bolos traeqtoriis Semdeg, am elementebis brunvis 

RerZebTan mimarTebaSi;

4. Semobrunebis mTel diapazonze saWiroa, rom cecis xazi 

mdebareobdes TaTis Semobrunebis RerZis win da daculi iqnes

φcφT piroba, winaaRmdeg SemTxvevaSi grZivi damcavi zoma cecsa da 

TaTs Soris RerZTan axlo zonaSi SeiZleba Α zomaze naklebi 

aRmoCndes, rac dauSvebelia. 
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am SemTxvevaSi TaTis mWreli piri da cecis xazi agreTve maTi 

ΟSemobrunebis RerZebi unda iyvnen urTierTisadmi garkveulad 

ganlagebuli.

cecis Semobrunebis RerZis geometriuli adgili mdebareobs xazze, 

romelic Seadgens
0 2

T
T


      kuTxes grZiv mimarTulebasTan (sadac 

0T - TaTis dayenebis sawyisi kuTxea da is iReba 45 gradusis farglebSi). 

imisaTvis, rom Sesruldes   
0T T da cecs qondes gamosvlis 

Tavisufleba, mas unda gaaCndes muxli, romlis sididea c  O d cecis 

muxlis SesaZlo ganlagebis geometriul adgilad (wertilebi , d ). 
SeiZleba CaiTvalos moZraobis grZivi mimarTuleba, romelic gadis TaTis 

Semobrunebis centrze. am SemTxvevaSi TaTis da cecis RerZis gancalkveba 

gamoiTvleba:

           λ=Οc.g=ρcos(φTi – φcx)                        (10.2.5)

sadac kuTxe φcx xasiaTdeba cecis winaswar SemobrunebiT Ο centris 

mimarT, iZleva TaTis rigidan gamoyvanisaTvis Semavali signalis 

winswrebas.

Tu CavTvliT, rom cecisa da TaTis boloebis traeqtoriebis kuTxuri 

gadaadgilebis realuri diapazonebi imyofeba axlos, maSin cecis bolos 

Semobrunebis radiusi tolia: 

       ℓc  ΟT .Οc + L  

sadac ℓc = Οc . rc - cecis sigrZea;

       L=ΟT. rT   - TaTis sigrZe;

       ΟTΟc    - manZili TaTisa da cecis Semobrunebis RerZebs  

                Soris.  

gamovsaxoT TaTisa da cecis Semobrunebis kuTxuri diapazonebi 

konstruqciuli da teqnologiuri parametrebiT da gavxsnaT cnobili (10.2.4) 

gamosaxuleba К-sTvis. qvemoT moyvanili damokidebulebebi gamomdinareobs 

sur.98-is geometriuli agebulebebidan, sadac naCvenebia cecisa da TaTis 

mdgomareobis sawyisi da saboloo  (punqtiruli xazebi) mdebareoba: 

0

B + C
m axarcs in (s in

L
)

iT T

B
     T       (10.2.6)

sadac  φT-TaTis sawyisi kuTxea
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maxB+C
arcsin(sin

0 0
)

c c c
       c            (10.2.7)

sadac  φT –aris  kuTxe sawyis mdgomareobaSi cecis bolos radius 

veqtorsa da agregatis moZraobis grZiv mimarTulebas Soris da 

gamoiTvleba formuliT:

                                           

 o
H B+Lsin -X

arcsin arcsin
L+Oc LL L


  

c T0

c T cO           (10.2.8)

sadac НcT – cecis sawyisi gamosvlaa rigidan, aqedan 

moTvalTvaleobis koeficienti udris:

max

o

max o

B+C
arcsin(sin )

L
B+Lsin -X sin

arcsin sin
L+O

  
   

 
   




T

T

T c

o

d
k

L Cd
arc

L O OO

TiT T

Tc c

T c
     (10.2.9)

samuSao elementebis RerZebs Soris manZili tolia:

sin( )

cos

A ed
O O

  


  
 T cx

T c             (10.2.10)                                       

sadac  [cos( ) cos ]ed L     cx0 0T T   cecis muxlis 

damatebiTi gadaadgilebaa, romelic gamowveulia cecis xazis φcx-iT 

SemobrunebiT.

ρ mniSvneloba gamoiTvleba formuliT:

cos( ) ( ) sin( )
2

A ed

ctg


    





      T

cx cx0 0 0T T T

         (10.2.11)                                     

moTvalTvalebis koeficienti SeiZleba gamoiTvalos L da φco-is 

cvalebadobis da danarCeni parametrebis mudmivobis SemTxvevaSi.

               Α=200 mm,   В=100 mm,   Сmax=300 mm, 0

045 T
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samuSao organos mWreli piris minimaluri sigrZe iReba TaTis ganivi 

gadaadgilebis saWiro diapazonis miRebis pirobidan:

0

400
560

sin 0,71

D
L


  

T

mm

Cans, rom К-koeficienti pirdapir damokidebulebaSia φcx

cvalebadobasTan da ukudamokidebulebaSia L zomasTan. 

cecis moZraobis kanoni da am gadaadgilebaTa saerTo xasiaTi, 

romelic SemdgomSi ganapirobeben samuSao organos moZraobas Sedgeba 

calkeuli etapebisagan: 

1. cecis SeCereba sawyis mdgomareobaSi sayrdenze mcenareTa Soris 

intervalebSi.

2. cecis Semosvla rigSi mcenaris (winaaRmdegobis) zegavleniT.

3. cecis asxleta mcenaridan (winaaRmdegobidan) da misi Sesvla rigSi 

zambaris meSveobiT.        

cecis SeCereba rigSi xasiaTdeba misi ganlagebis kuTxis mudmivobiT, 

anu 
o
const c aseTi mdgomareobis xangrZlivoba damokidebulia mcenareTa 

ganlagebaze, maT Soris meCxerianobaze. mcenareTa Soris normaluri 

manZilis SemTxvevaSi es dro damokidebulia ZiriTad agregatebis 

moZraobis siCqareze, cecis Semosvlis kuTxur siCqareze da rigTaSorisebis 

RerZidan agregatis gadaadgilebaze. moZraobis didi siCqaris da 

agregatebis rigis RerZidan gadaadgilebis gamo SeiZleba warmoiqmnas 

zemoT aRwerili SemTxvevebi, rodesac ceci ver aswrebs rigSi Semosvlas 

da iRebs Semdgom impulss gamosvlaze. avtomaturi sistemis regulirebis 

amocanaa mudmivi mmarTvelobiTi zemoqmedebis dros 
o
const c SeinarCunos 

cecisa da samuSao organos mdgomareobis Sefardeba teqnologiuri 

winaaRmdegobebis sididis miuxedavad. es piroba vrceldeba servo-

meqanizmzec da mas moeTxoveba muSaobis statikur reJimSi uzrunvelyos 

sakmarisi sixiste.

mcenaris zegavlenis Sedegad cecis moZraoba Semosvlisas gamoiTvleba 

sur. 99. mocemuli saqmidan da xorcieldeba Semdegi damokidebulebidan 

gamomdinare

0

0
sin sin

H v
arctg

vt H ctg


 
 


  

c

c

c c
c c

              (10.2.12)

sadac  
0

c -cecis sawyisi kuTxis mniSvneloba;

       Нc -manZili cecis saxsridan rigis RerZamde;

        -cecis muxlis zoma;

      V -agregatis moZraobis siCqare;
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      t –cecis winaaRmdegobasTan kontaqtis dro.

(10.2.12) gantolebis diferencirebiT da Sesabamisi gardaqmnebiT cecis 

Semosvlis kuTxuri siCqaris cvalebadobis kanons:

                                      

0

0

0 0

2 2

2

cos
( )

sin sin sin

H v

vt H ctg H H

   
  


    




 

cgam
c

c
c c c c

c c c

   (10.2.13)

(10.2.13) gamosaxulebidan gamomdinare cecis kuTxuri siCqaris 

maqsimaluri mniSvneloba gvaqvs rigidan gamosvlis sawyis momentSi, roca 

t=0 da  
0c c

(10.2.13)-dan gamomdinare miviRebT:

   0

0

0

2

2

cos
(1 )

sin

max t

v

H ctg

  
 



  
 

 gam gam
c c( =0)

c
c c

c

       (10.2.14)

cecis garkveuli konstruqciebisaTvis misi rigidan gamosvlis 

maqsimaluri siCqare pirdapir proporciulia moZraobis siCqarisa da 

ukuproporciulia cecis Semobrunebis RerZsa da winaaRmdegobas Soris Нc 

manZilisa.

sur.99. cecis winaaRmdegobasTan urTierToba horizontalur sibrtyeSi

cecis moZraobis mesame cikli, anu cecis Semosvla rigSi mcenaridan 

(winaaRmdegobidan) asxletis Semdeg, xasiaTdeba SedarebiT didi kuTxuri 

siCqareebiT. am etapze cecis moZraobis kanonis analitikuri gansazRvra 

Znelia imis gamo, rom is damokidebulia bevr faqtorze: damabrunebeli 

zambarebis Zalis sidideze, cecis inerciul masebze, marTvis 

mowyobilobebis elementebis, niadagis, sarevelebis winaaRmdegobaze. 

mxedvelobaSi isic unda iqnes miRebuli, rom cecis gadaadgileba 

sayrdenamde ar izRudeba xelovnurad aRmasrulebeli meqanizmebis 

elementebiT, da Sesabamisad, ar aris damokidebuli maT swrafqmedebaze. 

vinaidan samuSao organos Semosvlis procesis swrafqmedeba SezRudulia 
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amZravis simZlavriT. amitom, am etapze sistema muSaobs marTvis Semavali 

signalis gajerebiT. poziciuri Sefardeba unda aRdges cecis sayrdenze 

gaCerebisas TaTis rigSi SesvlisTanave.

sabruni TaTis marTvis procesi cecis muSaobis analogiT Sedgeba sami 

mdgomareobisagan:

1)TaTis gaCereba rigSi     ( 
0T T    0 

T );

2) TaTis gamosvla rigidan   ( 
0T T 0 gam

T );

3)TaTis Sesvla rigSi          (φT φT; 0 Ses
T );

TaTis mcenaris Semovlisas monawileobs rTul gadataniT V mudmivi 

siCqariT da SefardebiT-brunviT moZraobebSi. sagulisxmoa, rom meore 

Semadgeneli icvleba did diapazonSi rogorc niSniT, aseve absoluturi 

sididiT.

unda aRiniSnos, rom mcenaris Semovlis dros niadagis damuSavebis 

sazRvari mniSvnelovnad damokidebulia TaTis Semobrunebis swrafqmedebaze, 

anu damokidebulia T . 
SesaZlebelia ori SemTxveva: erTSi, niadagis damuSavebis sazRvari 

miiReba, rogorc  rT mWreli piris kidura wertilis traeqtoria misi 

wertilis brunviTi da gadataniTi moZraobisas, Tu kidura absolituri 

siCqaris Vabs. veqtori gadis TaTis mWreli piris win. aseTi suraTi srulad 

asaxavs TaTis rigSi yofnis da rigidan gamosvlis process, xolo mcire 

kuTxuri siCqareebis SemTxvevaSi mis rigidan gamosvlas (sur. 97. a, b, g).

sur.100. sabruni TaTis moZraobis 

SemTxvevaSi

meore SemTxvevaSi niadagis 

damuSavebis sazRvaria TaTis mWreli piri 

rTuli moZraobisas warmoqmnili mravali 

mdgomareobis rkali, romelsac adgili 

aqvs TaTis rigSi Semosvlis SedarebiT maRali kuTxuri siCqaris dros, 

roca absolituri kuTxuri siCqaris veqtori gadis TaTis mWreli piris 

kidura wertilis ukan (sur.  100, 101) garda amisa aseTi moZraobisas iqmneba 

meore Tavisebureba: mWreli piris periferiuli nawilebi ki ar moWrian 

niadags, aramed adgili eqneba Telvas, ramac metad mniSvnelovnad SeiZleba 

imoqmedos rigSi TaTis Semosvlis energotevadobaze.
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sur.101. sabruni TaTis rigSi Semosvlis dros niadagis

damuSavebis  sazRvris majameblis warmoqmna

TaTis Semosvlis dros muSaobis am orma reJimma SeiZleba cvalos 

erTmaneTi. TaTis rigSi Semosvlis reJimis xasiaTi da niadagis damuSavebis 

sazRvari SeiZleba gamoviTvaloT, Tu visargeblebT E Vabs TaTis kidura  

wertiliT absolituri siCqaris veqtorisa da Vfard=T is.  fardobiTi 

siCqaris veqtors Soris β kuTxis mniSvnelobiT, Tu gamoviyenebT sur. 102

vipoviT:

2 2 2 2

sin sin
cos

2 sin 1 2 sin

L V W

V V L W W

  


   

 
 

   


  

T T T

T T T T

    (10.2.15)

sadac  
L

W
V




T parametrebi TaTis kidura wertilis SefardebiTi da 

gadataniTi siCqareebis Sefardebaa.

TaTis rigidan gamosvlis kuTxuri siCqaris kritikuli mniSvneloba 

tolia 

sinV

L





 gam T

T krit                        (10.2.16)

imisaTvis, rom Sesruldes teqnologiuri procesi da daculi iqnes 

daSvebebi niadagis damuSavebaze (damcavi zona) aRmasrulebel meqanizmebs 

unda gaaCndeT garkveuli swrafqmedeba, romlis sidide ganisazRvreba TaTis 

Semobrunebisas rigSi gamosvlis da Sesvlis saWiro maqsimaluri siCqariTi 

reJimebidan. 

TaTis gamosvlis maqsimaluri siCqare ganisazRvreba:

                         max maxK  gam gam
T c                   (10.2.17) 
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sadac К da maxgamc arian cecisa da TaTis zonebis da 

urTierTganlagebebis funqciebi. praqtikuli mizanSewonilobidan 

gamomdinare, saWiroa vipovoT maxgamc , adre miRebuli L TaTis zomebisa da 

φcx kuTxisaTvis:

sur.102. cosβ –as gamo-

saTvleli sqema

           

                                                         

max

2

max 2

cos( )
[ sin cos( ) ][1 ( )]

sin ( )

o

o o o

o

V
K

L C ctg


 

      
 




     


gam
c

T cx
T T cx T cx

T cx

(10.2.18)  

garkveuli pirobebisaTvis, gamoTvlebiT vpoulobT max ( , )L gam
c cx

funqciur damokidebulebebs. kargad Cans tendencia, rom  φcx parametris 

gadidebiT mcirdeba cecis Semosvlis kuTxuri siCqare, aseve iTqmis TaTis 

mWreli piris L sigrZeze, romelic moqmedebs cecis zomebze.

miRebuli maxgamc mniSvnelobebidan gamomdinareobs: 

   a) TaTis rigidan gamosvlis saWiro swrafqmedeba mcirdeba TaTis L

sigrZis gazrdiT;

b) TaTis rigidan gamosvlis saWiro maqsimaluri siCqaris mniSvneloba 

mcirdeba  φcx parametris gazrdiT, miuxedavad К koeficientis gazrdisa;

g) aRniSnuli debulebidan gamomdinare vRebulobT φcx=10
o

gamosaangariSebel mniSvnelobas. TaTis rigSi Sesvlis kuTxuri siCqare 

ganapirobebs damcavi zolis damuSavebis sisruleze avtomaturi 

mowyobilobis SesaZleblobebs.
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TaTis rigSi Sesvla iwyeba cecis mcenaridan asxletis momentidan da 

mTavrdeba roca φT=φTo. 

TaTis rigSi Sesvlis swrafqmedebis gansazRvrisTvis mizanSewonilia 

ganvixiloT TaTis moZraobis diapazonebi φTo mcire kuTxuri gadaxrebidan. 

es dakavSirebulia imasTan, rom rigSi Sesvlis mudmivi siCqariT  φT rTuli 

moZraobisas mcire kuTxeebs Seefardeba TaTis kidura wertilis 

traeqtoriis didi rkali, rac ganpirobebulia aRmasrulebeli meqanizmis 

SesaZleblobiT.

TaTis bolos moZraoba gamoisaxeba gantolebaTa sistemiT:

             Α=V tS+L[ cos(φTo- φS
To tS) - cos φTo]

B=L[sin φTi- sin(φTo- t S S
T tS)]                                                           (10.2.19)

sadac t S S
T –aris TaTis kidura wertilis Semobrunebis kuTxe 1rT

wertilidan 2rT wertilSi.

(10.2.19) gantolebis sistemidan vipovoT TaTis dayenebis sawyisi kuTxe:

sin
arcsin o

o

L B
t

L


  


   S S T

Tsaw T T

gamovsaxoT Sesvlis procesis dro

[ cos( ) cos ]o oA L t
t

V

    


S T T

Tu mxedvelobaSi miviRebT bolo or gamosaxulebas, miviRebT

0 0

0 0

arcsin(sin )

[cosarcsin(sin cos )]

B

L
B

A L
L

 


 

 


 


T T
S
T

T T

                   (10.2.20)

iseve rogorc TaTis rigidan gamosvlis dros, TaTis rigSi Sesvlis 

dros saWiro swrafqmedeba mcirdeba TaTis sigrZis gazrdiT.

Tu SevadarebT ST   da maxgamc miRebuli φcx=10
o vnaxavT, rom TaTis 

mWreli piris L sigrZis sxvadasxva SemTxvevaSi maTi Sefardeba ar aris 

mudmivi. es metad mniSvnelovani garemoebaa.

zogadad, aRmasrulebeli meqanizmis gaangariSeba, kvebis wyaros 

SezRuduli simZlavris pirobebSi, xorcieldeba raRac arsebuli xarjvis 

gaTvaliswinebiT. amitom, TaTis muSaobis orive etapis (gamosvla-Sesvla) 

dros erTdroulad swrafqmedebis pirobebis dasakmayofileblad saWiroa 
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SeirCes hidrocilindri, romelsac aqvs efeqturi farTobebis garkveuli 

Sefardeba, anu 

     
max

| |

| |

f
n

f




 



Sgam
T

gamS
T

                                       (10.2.21)

sadac n –hidrocilindris konstruqciuli parametria;

f
gam da f S –hidrocilindris Sesabamisi efeqturi farTobebi  

             TaTis  rigidan gamosvlis da Sesvlis dros. 

sur.103.  TaTis rigSi Sesvlis 

gamosaTvleli sqema

avtomaturi sistemisadmi waye-

nebuli moTxovnilebidan pirvel-

xarisxovania TaTis gamosvlis 

swrafqmedeba, amitom aRmasrule-

beli meqanizmis kinematikur gaanga-

riSebaSi sayuradReboa misi gaTva-

liswineba. imisaTvis, rom  praqti-

kaSi miviRoT TaTis Semobrunebis 

saWiro swrafqmedeba hidrocilindridan samuSao organizmze aZvra unda 

ganxorcieldes A(10.2.2) gamosaxulebis Sesabamisad КT gadamcemi koefi-

cientiT:

              
1 f

K
h Q


 

gam gam
T

T                           (10.2.22)

sadac Q-erT aRmasrulebel meqanizmze mosuli hidrotumbos 

mwarmoeblurobaa

һ-hidrocilindris moqmedi mxari; aseTia sabruni TaTis moZraobis 

kinematikis kanonzomierebani.

sabruni TaTis moZraobis gantoleba amZravidan mamoZravebeli Zalis da 

teqnologiuri winaaRmdegobis momentebis gaTvaliswinebiT SeiZleba 

gamoisaxos:

          I M M  
T T gam win                       (10.2.23)

sadac IT - TaTis inerciis momenti misi Semobrunebis RerZis mimarT;

               T - TaTis kuTxuri aCqarebaa;

        Мgam-amZravis mamoZravebeli Zalebis momentia;
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        Мwin-niadagis deformaciis teqnologiuri winaaRmdegobis                

Zalebis momentia.

    0 
T dros niadagis winaaRmdegobis momenti TaTisaTvis 

mocemulia Semdegi saxiT:

2 2 2

0

1
( cos )

2
M L V    win T

cxadia, rom Мwin iarsebebs nebismieri φT, Tumca roca φT=0 

teqnologiuri winaaRmdegoba nolis toli unda iyos.

momentebis gantolebis Sedgenisas unda gamovideT samuSao mWreli 

piris modebis ganis erTeulze mosuli kuTxuri winaaRmdegobidan (sur.102.) 

mocemuli sqemidan gamovsaxoT niadagis deformaciis elementaruli momenti:

dМwin=qℓcos2β :dℓ                                                         (10.2.24)

sadc q – TaTis absoluturi siCqariT gadaadgilebis mimarTulebiT,  

          mWreli piris modebis ganis erTeulze mosuli kuTxuri  

          winaaRmdegobaa;

      qℓcosβ – mWreli piris elementaruli nawilis modebis gani;

      ℓcosβ – elementaruli winaaRmdegobis Zalis mxari.

akademikos v. goriaCkinis mixedviT kuTri winaaRmdegoba unda 

iTvaliswinebdes mWreli piris elementebisagan niadagis deformaciis 

siCqariT reJims:

2

0

sin
( )

cos

V l
q q

 





 


T T

sadac 0q – statikuri kuTri winaaRmdegobaa; γ-siCqariTi koeficienti;

sin

cos

V l 

 T T

   -  TaTis elementis absoluturi siCqare.     

rigidan gamosvlisas adgili aqvs aramarto niadagis Wras, aramed mis 

Telvas zurgis elementebisagan-am ori procesis gayofis sazRvari 

mdebareobs TaTis Semobrunebis RerZidan mWreli piris sigrZeze l O asaz T

romelic gamoiTvleba:

sinV
l







T
saz

T
                          (10.2.25)
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sur. 104.   max , ,n  gam S
T T   damokidebuleba sabruni TaTis mWreli

piris L sigrZisagan

sadac 0   gam
T T   da l Lsaz               

sabruni TaTebis da niadagis damuSavebis saerTod arsebuli 

parametrebidan miRebulia Wrisa da Telvis parametrebs Soris Semdegi 

Sefardebebi:

0

0 0
2

q
q q Tel

Wr   da       Wra Tel

radganac Wrisa da Telvis winaaRmdegobis Zalebi warmoqmnian 

Semobrunebis RerZis mimarT sxvadasxva niSnis momentebs, teqnologiuri 

winaaRmdegobis majamebeli momenti gamoisaxeba:

Мwin=МWra- МTel

integralur formaSi iqneba:

2 2 2 2

0 0
0 0

cos 2 cos ( sin ) ( sin )
l L l L

l l
M q l dt q l dl V l ldl V l ldl                saz saz

saz saz

L L

win T T T T

(10.2.26)
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miRebuli gamosaxuleba iTvaliswinebs niadagis deformaciis gayofis 

sazRvrebze kuTri winaaRmdegobebis mniSvnelobis arawrfiv cvlilebas.

l Lsaz      e.i.      
sinV

L


   T
T

drois pirveli da mesame integrali iReba 0-dan L-mde, xolo meore da  

meoTxe Sesakreblebi unda CavTvaloT 0-is tolad imitom, rom am 

SemTxvevaSi adgili ar aqvs niadagis Telvas.

ganvixilavT mxolod q=q0 Wris da Telvis ZiriTad Semadgenel 

momentebs. cosβ Casmis Semdeg (10.2.15)-iT me-(10.2.26) gamosaxulebis pirveli 

ori mdgenelisaTvis ganusazRvreli integrali SeiZleba vipovoT Semdegi 

saxiT:

22 2
2

2 2

2

sin
cos

[ ln( 2 sin ) ]
2 2 cos

L

l l V V VM l l tg arctg C

V

 
 

   


     

  

T
T

T
win T T

T T T T

zRvrebze gadasvliT da damatebiTi gardaqmnebis CatarebiT miviRebT 

momentebis gamosaxulebas, romlebiTac SegviZlia vawarmooT gamoTvlebi 

or ZiriTad SemTxvevaSi:

a)  l Lsaz                                                

22
* 2

2

cos sin
1 [ ( 2 sin 1) 2( ) ]

2 cos
n

WqL
M l W W arctg tg

W

 
  


 

      
 

T T
win T T T

T

    (10.2.27)

b) l Lsaz

2 2 2
** 2

2 2 3

sin cos 2 sin 1 sin3
[ ( 2 ) ]

2 cos cos
n

W W W
M qL l l arctg tg

W W

   
 

 
   

    
 

T T T T
win T T

T T

      

(10.2.28)

         sadac
L

W
V


 TL

       miRebuli gamosaxulebebi iZlevian samuSao momentis funqciur 

damokidebulebas: TaTis mWreli piris sigrZisagan, misi ganlagebis 

kuTxisagan da niadagSi TaTis moZraobis reJimisagan.

( , , , , )M M q L V  
win T T

       winaaRmdegobis momentis absoluturi mniSvneloba pirdapir 

damokidebulebaSia q-Tan. vinaidan niadagobrivi pirobebis cvlas 

SemTxveviTi xasiaTi da kuTxuri winaaRmdegobebis didi diapazoni aqvs, 

samuSao momentebis absoluturi mniSvnelobebi sainteresoa mxolod 

amZravis parametrebis SerCevisas, isic samuSao da daZabuli reJimis 

pirobebis SemTxvevaSi. ama Tu im gamosaxulebis momentebis moqmedebis ares 
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gansazRvra moxerxebulia ara pirobiTi ℓsazsididiT, aramed Wkrit=-sinφ
moZraobis parametrebiT, romelic axasiaTebs niadagis sufTa Wris 

gadasvlas niadagis kombinirebul deformaciaze – WriT da TelviT.

sur.106-ze (10.2.27) da (10.2.28) gantolebebiT agebulia ganzogadoebuli 

datvirTviT maxasiaTebeli 0 φT 1,57 da -5<W<5 sabruni TaTis moZraobis 

praqtikulad yvelasagulisxmo diapazonSi. punqtiruli xazi I-V ori 

gantolebis moqmedebis sazRvars Seefardeba, e. i. Telvis warmoqmna TaTis 

gamosvlis swrafqmedebis zrdis pirobebSi.

miRebuli maxasiaTebeli arsebiTad aris arawrfivi rogorc φT kuTxis 

parametric, aseve T kuTxuri siCqariT. miRebuli parametrebis diapazonSi 

kanonzomieria TaTis kuTxis gazrdisas maxasiaTeblis zogierTi mrudebis 

Stoebis abscisTa RerZTan gadakveTis wertilebis marcxniv gadaadgileba; 

amave dros mkveTrad izrdeba am wertilebSi mrudis simrude.

amZravis muSaobis poziciidan mniSvnelovan garemoebas warmoadgens 

sabruni TaTis marTvis simZlavriTi reJimi. datvirTviTi maxasiaTeblis 

pirveli da mesame kvadrantebi Seefardeba TaTis aqtiur Sesvlas da 

gamosvlas amZravis simZlavris dadebiTi danaxarjebiT. meore kvadrantis 

reJimebi axasiaTeben TaTis gamosvlas niadagis reaqciis zegavleniT da 

amZravis mxridan damuxruWebiT; am SemTxvevaSi misi simZlavre uaryofiTia.

sur.105. TaTis aZvris winaaRmdegobis momentis gansazRvris sqema

konkretuli sigrZis L(m) TaTis φT, T ,V (rad, rad/wm, m/wm) gansazRvrul 

reJimze muSaobisas misi marTvis datvirTvis gasaangariSeblad, saWiroa 

gamoiTvalos parametrebi 
L

W
V


 TL , am argumentiT moiZebnos Sesabamisi φT 

kuTxisTvis pirobiTi datvirTva da gadaiTvalos is marTvis momentze 

М (kgm) mWrelis piris sigrZidan da kuTxuri winaaRmdegobidan q (kg/m) 

damokidebulebaSi.
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samuSao ciklis (gamosvla-Sesvla) marTvis momentis cvalebadobis 

droebiTi maxasiaTeblis misaRebad saWiroa Tanmimdevrulad ganisazRvros 

TaTis  φT, T fazuri mdgomareoba.

sur. 106. sabruni TaTis marTvis ganzogadoebuli datvirTviTi

maxasiaTebeli

avtomaturi sistemis Semavali (ceci) da gamomavali (samuSao organo) 

rgolebis muSaoba da am elementebs Soris urTierTqmedebis Sesruleba 

mniSvnelovnad aris damokidebuli hidravlikur servomeqanizmebze, 

romlebisadmi wayenebuli moTxovnebidan ZiriTadia dinamikuri mdgradoba.

saerTod, servomeqanizmebi warmoadgenen sistemebs, romlebic Seicaven 

arawrfivi maxasiaTeblian elementebs, amitom parametrebis garkveuli 

mniSvnelobebisas servomeqanizmSi irRveva mdgradoba, warmoiqmneba 

avtorxevebi da srialis reJimebi, romlebic moqmedeben ara marto 

teqnologiuri procesis Sesrulebaze, aramed warmoadgenen 

niadagdamamuSavebeli manqanis naadrevi cveTisa da rRvevis mizezebs. 

gansaxilveli servomeqanizmebis specifikas warmoadgens misi kvebis 

reJimis gansazRvruli xasiaTi, rac ganpirobebulia gamanawilebeli 

mkveTaris Sualedur mdgomareobaSi mudmivi mwarmoeblurobis tumbodan 

zeTis mTliani nakadis gatarebis uzrunvelyofiT.

naSromSi ganxorcielda servomeqanizmebis dinamikis analizi 

sayovelTaod cnobili fazuri sibrtyis meTodiT, romelic mcire 

rigiTobis sistemebisTvis droSi mimdinare movlenebis da procesebis arsis 

fizikuri suraTis warmosaxvis saukeTeso saSualebaa.
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aq hidrogamaZlierebeli moTavsebulia wyvetilian konturSi Semavali 

da gamomavali parametrebiT X da Y avtomaturi regulirebis TeoriaSi 

gamoyenebuli simbolika saSualebas gvaZlevs warmovidginoT 

hidrogamaZliereblis pirveli elementi – gamanawilebeli (mkveTra), 

rogorc uinercio gamaZlierebel-gardamqmneli rgoli X – mkveTaras 

gadaadgilebis Semavali parametriT da gamomavali Q parametriT –

hidrocilindrSi zeTis udatvirTvod xarjviT. SemdgomSi xarji Q, 

gardaiqmneba gamosavlisas Y, gadaadgilebiT iseTi integratoris 

meSveobiT, rogoricaa hidrocilindri,

sur. 107. servomeqanizmi

sur.108. servomeqanizmis struqturuli sqema

ukukavSiris Sida konturis Wdat. aRniSnavs gamanawileblis mkveTaras

samuSao xarjze da SemdgomSi hidrocilindris mdgomareobaze datvirTvis 

gavlenas.

  
32

1

O AO c
K

Ob Ad
                                  (10.2.29)

da

        
3 21 4

3 1 2 4

O OOb O fAd
K

O A Ou O c O e
   uk                           (10.2.30)                               
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signalebis pirdapir da ukujaWvebSi berketebis mxrebis 

cvalebadobisas SeiZleba miviRoT sxvadasxva gadamcemi koeficientebi da 

daculi iyos moTvalTvaleobis kanoni (10.2.4), agreTve SeiZleba SeirCes 

servomeqanizmis gaZlierebis saWiro koeficienti, statistikuri sizustisa 

da servomeqanizmis dinamikuri mdgradobis TvalsazrisiT.

cecisa da samuSao organos kuTxuri gadaadgilebebi gardavqmnaT 

servomeqanizmis Semavali X da Y gamomavali gadaadgilebebad. imTaviTve 

ganvaxorcieloT samuSao organos inerciis momentisa da teqnologiuri 

winaaRmdegobis momentis hidrocilindris Wokze dayvanil masad da 

dayvanil Zalad gardaqmna. am SemTxvevaSi meqanizmis moZraobis gantolebaa:

mdY=FmoZ-Fwin                                      (10.2.31)

X=Kg - Kuk Y                           (10.2.32)

sadac md-hidrocilindris WokTan moZravi  

           elementebis dayvanili masaa; 

        FmoZ –hidrocilindris mamoZravebeli Zala;

        Fwin – hidrocilindris WokTan dayvanili teqnologiuri  

              winaaRmdegobis sididea; 

       4

4

O f
K

O e
g -gamanawilebelis mkveTaras meqanizmis gadacemis  

             koeficienti. 

mdgeneli  FmoZ –gamosaxavs hidroamZravis weviT Tvisebebs da zogadad 

warmoadgens funqciur damokidebulebas:

                                                 FmoZ=F(X,Y )

teqnologiuri winaaRmdegobis sidide samuSao organos sadatvirTo 

maxasiaTebels efardeba:

FmoZ=F(Y,Y )

eqspluataciis pirobebSi saWiroa avtomaturi sistemis normaluri 

muSaobis uzrunvelyofa, rogorc niadagis damuSavebis teqnologouri 

procesis Sesrulebisas, aseve mowyobilobis uqmi svlis dros 

(satransporto an amoRrmavebuli samuSao organoebis regulireba). am 

SemTxvevaSi  datvirTvis xasiaTi servomeqanizmze principulad sxvadasaxvaa. 

uqmi svlisas hidroamZravis gare datvirTvas warmoadgens mxolod samuSao 

organos inerciis momenti, romelic teqnologiuri procesis kombinirebuli 

datvirTvis mxolod Semadgenel nawils warmoadgens.

yovelgvari hidravlikuri servomeqanizmis analizis safuZvels 

warmoadgens ganrTuli amZravis siCqariTi maxasiaTeblebi.
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siCqariTi maxasiaTeblebis analitikuri gamosaxvisas da hidroamZravis 

muSaobis aRwerisas gasaTvaliswinebulia Semdegi daSvebebi; 

- datvirTvis miuxedavad tumbo uzrunvelyofs kvebis mudmiv xarjs;

- samuSao siTxe (zeTi) ukumSvadia, xolo milgamtarebi 

aradeformirebadi;

- mkveTras samuSao xvrelebSi zeTis xarjvis koeficienti mudmivia;

- SemWidrovebebis da SeerTebebis RreCoebSi siTxis arasamuSao 

danakargebi gamoricxulia;

- milsadenebSi wnevis danakargebi gamoricxulia;

- mkveTaras yvinTaze RerZuli hidrostatikuri da hidrodinamikuri 

Zalebis gavlena mcirea da ar axdenen mis gadaadgilebis reJimze 

gavlenas.

am daSvebis umetesoba naTelia, magram zogierTi maTgani moiTxovs 

dasabuTebas da Semowmebas. es pirvel rigSi exeba meore pirobas da 

aixsneba imiT, rom milsadenebis da samuSao siTxis drekadoba zrdian 

sistemis rigiTobas da mraval SemTxvevaSi mniSvnelovan gavlenas axdenen 

hidroamZravis dinamikaze.

mudmivi xarjvis ormxrivi moqmedebis hidrocilindris hidroamZravis 

klasikur sqemaSi mkveTaras meqanizmi umetesad muSaobs Ria xvrelebis 

diapazonSi (sur. 109), amitom hidravlikuri Tanafardobebis gangariSebis 

safuZvlad SeiZleba miRebul iqnes damokidebuleba:

                        

2g
q f P


 x

sadac q – samuSao xvrelSi zeTis xarjvaa 10-6 m2/wm;

        --- - xvrelis kveTSi zeTis xarjvis koeficienti;

      P – samuSao xvrelSi wnevis vardniloba kg/10-4 m2;

       fx – xvrelis gamavali farTobi kg/10-4 m2;

          - zeTis kuTxuri wona kg/10-6 m2;

              g- simZimis Zalis aCqareba 102 m/wm2.

sur. 109 kvebis mudmivi xarjvis dros hidroamZravis

gamosaangariSebeli sqema
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madrosirebeli elementebis urTierTwinsvliani cilindruli 

mkveTarasaTvis bolo damokidebuleba SeiZleba warmovidginoT:

0( )q c x P  

sadac 
2g

c l


 gd -xarjvis dayvanili koeficientia;

       ℓgd-mkveTaras madrosirebeli xvrelis sigrZea;

        0-mkveTaras saSualo mdgomareobaSi (sawyisi) samuSao  

          xvrelis sigane (uaryofiTi gadafarva);

        X-mkveTaras gadanacvleba; aq 0| |X 
ormxrivi moqmedebis oTxxvreliani mkveTariani mudmivi xarjvis 

hidroamZravis muSaoba gamoisaxeba mTeli rigi gantolebiT.

xarjvis gantoleba:

1 0 0 2 0

3 0 0 f 4 0 f

( ) ; ( )

( ) ; ( )

q c x P P q c x P P

q c x P P q c x P P

 

 

     

     

d d gd

gd

sadac q1, q2, q3, q4-samuSao xvrelebSi xarjia;

       P0, Pd, pf, pgd – wnevebi Sesabamisad mkveTaras SesasvlelSi, 

hidrocilindris dguSis da Wokis RruSi da gadaSvebaSi.

nakadis uwyvetobis gantoleba:

4 31 2 ;
q qq q

Y Y
f f


  

d W

sadac – Ỳ hidrocilindris Wokis siCqare;

fd da fW –hidrocilindris efeqturi farTobebi.

Zalebis wonasworobis gantoleba:

                             pdfd—pWfW=Fg+(sign Ỳ) Fxax

sadac Fg –Wokze modebuli gareSe Zalaa;

       Fxax – hidrocilindris SemWidrovebebSi xaxunis Zalaa.

xarjvis mudmivobis gantoleba:

                          q1 +q2=Q

sadac Q=const -kvebis xarjia.

gantolebebidan gamomdinare cxadi saxiT Ỳ siCqaris, rogorc sxva 

parametrebis funqciis gamosaxva, ver xerxdeba. amiTom Teoriuli 

analizisaTvis unda davkmayofildeT e.w. simetriuli amZravis siCqariTi

maxasiaTebelis ganxilviT, roca 

fd=fW=f    da pgd=0
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am SemTxvevaSi amZravis da gardamqmnelis gantolebaTa sistemis 

amoxsnis Semdeg siCqariTi maxasiaTeblebi miiRebs saxes

2 2 2 2 2

0 0 0

0

( )
( ) ( 0 ) 4

2

F signY F
x Q x Q c x

f
Y

f x

  




   







g xax

      (10.2.33)

            

0, fda Fxax aris konkretuli hidroamZravis konstruqciuli 

parametrebi. Fxax xaxunis Zalis absoluturi mniSvneloba damokidebulia 

mraval faqtorze: SemamWidroveblebis konstruqciaze da masalaze, maT 

moWerilobaze da a. S. da xsvadasxva SemTxvevebSi meryeobs did zRvrebSi. 

analizis gamartivebisaTvis CaTvliT, rom xaxunis Zala damokidebulia 

mxolod hidrocilindris siCqaris niSanze (sur. 110). SemdgomSi Fxax (Ỳ) 
damokidebuleba moiTxovs Seswavlas. 

(10.2.33)-e gamosaxulebidan kvebis xarjvis konkretuli 

mniSvneoobisaTvis aRmasrulebeli hidrocilindris Wavlis siCqare 

gamoiTvleba ori parametriT: marTvis mkveTaras X gadanacvlebiT da 

hidrocilindrze Fg gareSe Zalovani datvirTviT. es datvirTva SeiZleba 

iyos, rogorc dadebiTi, roca gareSe Zala mimarTulia hidrocilindris 

moZraobis sawinaaRmdegod (moZraobiTi reJimi), aseve uaryofiTi (amZravis 

muSaobis generatoruli reJimi).

aq SevexoT parametrebis mravalricxovan urTierTdamokidebulebas da 

(10.2.33)-e gamosaxulebis mixedviT avagoT konkretuli hidroamZravis, 

romelic Sedgeba dsS-14 markis hidrocilindrisagan da ga-31000 

mkveTrasagan, romelnic gamoyenebuli iqna agregatis damuSavebis dros, 

siCqariT maxasiaTeblebi da gavaanalizoT isini.

       

nax.110. gangariSebebSi miRebuli 

hidroamZravis SemWidrovebebSi mSrali 

xaxunis arawrfivi maxasiaTebeli

Tu gamoviyenebT 34-9-15 damcvel sarqvels, romelsac aqvs wnevis 

saqarxno daregulireba Psar=55 105 n/m2 da gadaSvebaze Pgad=5 105 n/m2 wnevis 

gaTvaliswinebiT sistemaSi uzrunvelyofilia maqsimaluri samuSao wneva 

   Pg max = 50 105 n/m2.

miviRoT sawyis monacemebad:

hidrocilindrisaTvis f=fd=10-4 m2.

Fxax=10kg mkveTarisaTvis X0=0,7 10-2 m, ℓsm=45 10-2 m,  =0,65.
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amZravis siCqariT da weviT maxasiaTeblebze kvebis xarjvis gavlenis 

dasadgenad ganvixiloT ori SemTxveva: Q=15 l/cm da Q==48 l/cm, rac 

srulad  Seefereba nS-10 da nS-32 tumboebis mwarmoeblurobas 1500 br/wT-is 

SemTxvevaSi.

avagoT siCqariTi maxasiaTeblebi gareSe datvirTvebis Fg=0+500 kg. 

mniSvnelobebisaTvis, im daSvebiT, rom kvebis sistemaSi uzrunvelyofilia 

datvirTvebis miRebuli diapazonis daZlevisaTvis saWiro wneva.

winaswar gamoviTvaloT xarjvis dayvanili koeficienti:

2g
c l


 sm

aRsaniSnavia, rom (10.2.33)-e funqcia gamoiTvleba, Tu Ỳ-is niSans 

radikalis qveS Seefardeba majamebeli siCqaris niSani.

siCqaris absoluturi mniSvneloba unda Semoifarglos: 

max| |
Q

Y
f



anu kvebis pirveli da meore SemTxvevisaTvis 25 10-2 m/wm. da 80-10-2 m/wm 

sidideebiT. es exeba amZravis rogorc mamoZravebel, aseve generatoruli 

reJimebis dros muSaobas.

saerTo jamSi damokidebuleba Ỳ(X,Fg). SeiZleba warmovidginoT XY 

sibrtyeze siCqareTa maxasiaTeblebis veliT (sur. 111,112). miRebuli 

maxasiaTeblebis mixedviT SeiZleba avRniSnoT ukukavSiris ganrTuli jaWvis 

SemTxvevaSi mudmivi xarjvis amZravis statikis Taviseburebani:

1. gareSe datvirTvis gazrdisas izrdeba siCqariTi maxasiaTeblebis 

simravle.

2.hidrocilindrSi xaxunis Zalis arseboba iwvevs mkveTaras svlis 

ugrZnobadobis zrdis warmoqmnas, romlis zoma mcirdeba gareSe 

datvirTvis gazrdisas; es aisaxeba datvirTvis saerTo balansSi 

mSrali xaxunis gavlenis SemcirebiT.

3. erTi da igive  datvirTvebisas kvebis xarjvis gazrdiT ikveceba 

ugrZnobadobis zonebi da mcirdeba maTi gadaadgileba centris 

mimarT.

Cvens SemTxvevaSi ugrZnobadobis zonas konkretuli gareSe datvirTvis 

dros warmoadgens abscisTa RerZze siCqariTi maxasiaTeblebis zeda da 

qveda Stoebs Soris monakveTi.

4.amZravis damyarebul mdgomareobas (Ỳ=0) Seefardeba monakveTi X 

RerZze, romelic garkveuli gareSe datvirTvisaTvis marjvnidan da 

marcxnidan Semofarglulia siCqariTi maxasiaTeblebis zeda da 

qveda StoebiT.
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5.Ria xvrelebiT mkveTaras gadaadgilebis mTeli diapazonis udidesi 

nawilis SuaSi hidroamZravs gaaCnia dabali weviTi Tvisebebi.

6.hidroamZravis maqsimaluri weva (Fgmax) SezRudulia damcavi sarqvelis 

zRvrul wnevaze daregulirebiT: siCqareTa maxasiaTeblebis 

sibrtyeze mas Seefardeba maxasiaTeblebis marjvniv mdebare are + 

Fgmax -saTvis, marcxniv _ Fgmax: am areSi amZravi umarTavia.

                     

miRebuli daSvebebis gaTvaliswinebiT gansaxilveli hidrogamaZliere-

blebi SeiZleba warmodgenili iqnes, rogorc meore rigis sistemebi, 

romlebic aRiwereba (10.2.31) da (10.2.32) gantolebebiT. amiTi iqmneba 

servomeqanizmis dinamikis gamokvlevisaTvis, misi mdgradeobis 

gansazRvrisaTvis fazuri sibrtyis meTodis gamoyenebis SesaZlebloba. es 

meTodi grafikulia da amocana isaxeba, konkretuli parametrebis, 

datvirTvebis da sawyisi pirobebis SemTxvevaSi, aigos da gaanalizdes

meqanizmis moZraobis traeqtoriebi.

fazuri traeqtoriebis agebis Tavisebureba mdgomareobs hidroamZravis 

Ỳ(X, Fg) siCqariTi maxasiaTeblebis velis gamoyenebaSi.

servomeqanizmis dinamikis gamokvlevisas pirveli rigis amocanad 

saWiroa CaiTvalos misi sakuTari moZraobebis Seswavla wonasworobis 

mdgomareobis garSemo nulovani Semavali signalis dros ( 1=0) am 

SemTxvevaSi SerTvis an ukukavSiris (10.2.32) gantoleba iRebs saxes:

X=-Kuk Y                                 (10.2.34)

am gantolebidan gamomdinare, zemoT ganxiluli hidroamZravis 

siCqariTi maxasiaTeblebi ar SeiZleba gardaiqmnas fazur subrtyed misTvis 

Cveulebriv koordinatebSi: 
X

Y
K

 
uk

hidrocilindris Wokis gadaadgilebiT 

da misi siCqariT Ỳ. aseTi sibrtye aris siCqariTi maxasiaTeblebis sibrtyis 

sarkiseburi gamosaxuleba da iZleva fazuri traeqtoriebis agebis 

safuZvels.

cnobilia, rom fazuri traeqtoriebi yovel wertilSi xasiaTdebian 

gansazRvruli mimarTulebiT, romlebic ricxobrivad dakavSirebulia 

sur. 111. hidroamZravis 

siCqariTi maxasiaTeblebi 

Q=15 l/wm-dros

sur. 112. hidroamZravis 

siCqariTi maxasiaTeblebi 

Q=48 l/wm-dros
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konkretul momentSi aCqarebis sididesTan (sur. 113). amitom amocana 

dayvanilia warmosaxviTi wertilis moZraobis yovel ubanze gansazRvruli 

daxriT fazuri traeqtoriebis monakveTebis agebamde. (10.2.31)-dan 

gamomdinareobs:

F F
Y

m


 moZ win

d
                          (10.2.35)

vinaidan siCqariTi maxasiaTeblebidan datvirTvis parametri amZravis 

FgSeefardeba amZravis mamoZravebel FmoZ Zalas, amitom unda CavTvaloT, rom 

miRebuli fazuri sibrtye Secvlili siCqariTi maxasiaTeblebiT moicavs 

informacias FmoZ sidideze.

teqnologiuri winaaRmdegobis Zala SeiZleba gamoiTvalos, rogorc X

da FỲ kordinatebis funqcia samuSao organos datvirTviTi 

maxasiaTeblebidan.

maSasadame, Tanmimdevrulad Ў da fazuri traeqtoriis mimarTulebis 

gansazRvrisTvis SesaZlebelia yvela mdgenelis dazusteba.

fazuri traeqtoriis agebis meTodika mdgomareobs SemdegSi: 

- YỲ meqanizmis konkretuli fazuri mdgomareobisaTvis unda 

ganvsazRvroT ZalTa jami:          F F F  moZ win

- (10,2.55) formuliT gamoviTvaloT Ў sidide; 

-
X

Y
K

 
uk

RerZze fazuri mdgomareobis mocemuli wertilis 

proeqciidan unda gadaizomos aCqarebis toli monakveTi; dadebiTi 

mniSvnelobisas Ў monakveTi gadaizomeba marjvniv, xolo uaryofiTisas-

marcxniv;

- am wertilze unda gatardes perpendikulari xazisaken, romelic 

aerTebs am wertils aCqarebis monakveTis meore bolosTan; aseTi xerxiT 

agebuli perpendikulari aris fazuri traeqtoriis mxebi da axasiaTebs mis 

mimarTulebas;

- unda aviRoT fazuri traeqtoriis miRebul mimarTulebaze Semdegi 

werili da gavimeoroT analogiurad da a. S.

im SemTxvevaSi, Tu siCqariTi maxasiaTeblebi datanilia fazur 

sibrtyeze gauxSoeblad da datvirTvebis didi diapazonebiT, 

mizanSewonilia gamoyenebul iqnes grafikuli da ricxobrivi interpolacia.

mniSvnelovania abscisTa RerZze gadasazomi siCqareebis monakveTebis 

swori masStabis SerCeva. fazuri sibrtyis ZiriTadi kordinatebis miRebuli 

masStabebidan gamomdinare daculi unda iyos Sefardeba:
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sur.113. fazuri traeqtoris agebis 

principi.

2

Y

Y

Y

Y Y Y





   


  

sadac Y --- - aCqarebis monakveTia;

       Y – aCqarebis namdvili sidide;

      Y - masStabi fazuri sibrtyis RerZze;

       Y
  - siCqaris masStabi;

       Y
  - sistemis aCqarebis masStabi.

aRniSnuli meTodis saerTo debulebidan gamomdinare servomeqanizmebs 

fazur sibrtyeze moZraobis ZiriTadi saxeobis Semdegi interpretacia aqvT:

1. uZraobis mdgomareoba (Ỳ=0, Ў=0) gamosaxulia abscisTa RerZze, im 

pirobiT, Tu FmoZ=Fwin
2

F
 xax ; anu garkveul gare datvirTvas Seefardeba 

uZraobis sakuTari monakveTi, romelic siCqariTi maxasiaTebliT udris 

ugrZnobadobis zonas.

2.Tanabari moZraobisas (Ỳ≠0, Ў=0), roca FmoZ = Fwin traeqtoria abscisTa 

RerZis paraleluria.

3. meqanizmis reversirebas Seefardeba fazuri traeqtoriis abscisTa 

RerZTan gadakveTis wertilebi, gadakveTa xdeba swori kuTxiT.

4.meqanizmis aperiodulobis procesi gamoisaxeba traeqtoriiT, 

romelic ganasaxierebs fazuri sibrtyis nebismieri aridan uZraobis 

mdgomareobamde abscisTa RerZis gadaukeTavad mimdinare wertilebs.

5.rxeviTi qrobadi procesi gamoisaxeba spiralisebri fazuri 

traeqtoriiT, romlis warmosaxviTi wertili moZraobs uZraobis 

mdgomareobisaken da kveTs abscisTa RerZs zevidanac da qvevidanac.

6.meqanizmis avtorxevebi xasiaTdeba Sekruli fazuri traeqtoriebiT 

zRvruli ciklebiT.

qvemoT mocemulia sxvadasxva parametriani servomeqanizmebis fazuri 

traeqtoriebis ageba, mocemulia maTi SedarebiTi analizi da dadgenilia 

moZraobis saerTo kanonzomiereba.
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es meTodi saSualebas iZleva CavataroT hidravlikur servomeqanizmSi 

mimdinare procesebis ara marto xarisxobrivi analizi, aramed davadginoT 

misi mdgradobis an aramdgradobis faqtebi. magram meTodis SesaZleblobebi 

SezRudulia winaswar miRebuli parametrebis Semowmebis aucileblobiT. 

mdgradobis pirobidan gamomdinare, Cvens SemTxvevaSi SesaZlebelia maTi 

kritikuli mniSvnelobebis povna pirdapiri gaangariSebiT.

avtomaturi mowyobilobis servomeqanizmis mdgradobaze analizis 

meTodika iTvaliswinebs misi moZraobis, CvenTvis saintereso parametrebis 

konkretuli mniSvnelobebisas, fazuri traeqtoriis agebas.

sur. 114. meqanizmis 

moZraobis fazuri 

traeqtoria

Q=15 l/wT; 

md=5 kg.wm2/m; 

Kuk=0,1;   Fwin=0

sur.115. meqanizmis 

moZraobis fazuri 

traeqtoria

Q=15 l/wT;

md=5 kg.wm2/m; Kuk=0,1;   

Fwin=100 kg
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sur. 117 meqanizmis moZraobis fazuri traeqtoria

Q=15 l/wT; md=5 kg.wm2/m; Fwin=100 kg ; Kuk=0,5

sur.118. Fwin= Fwin  (Ỳ)  damokidebuleba 

sur.116. meqanizmis 

moZraobis fazuri 

traeqtoria

Q=15 l/wT; md=5 

kg.wm2/m; Fwin=0 kg; Kuk=0,5
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sur.119. fazuri traeqtoria Q=15 l/wT; 

md=5 kg.wm2/m; Fwin= Fwin  (Ỳ); Kuk=0,5

                                             

sur.120. fazuri traeqtoria Q=48 l/wT; ; md=5 kg.wm2/m; Kuk=0,1;

Fwin=0

                                             

sur.121. fazuri traeqtoria Q=48 l/wT; ; md=5 kg.wm2/m; Kuk=0,5;

Fwin=0
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sur.122. fazuri traeqtoria Q=15 l/wT; md=5 kg.wm2/m; Kuk=0,25;

Fwin=0; Kuk= =0,5 mm; =0

sur.123. fazuri traeqtoria Q=15 l/wT; md=5 kg.wm2/m; Kuk=0,25;

Fwin=0; Kuk= ?=0;  =1 mm

sur.124. luftis zonaSi warmosaxviTi wertilis SesaZlo traeqtoria 

Zv= hc
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sur.125 zRvruli ciklis warmoqmna ( hc=0)

aq iseve, rogorc adre ixileba moZraoba winaswari SeZvris Semdeg 

(magaliTad, sistemis Semadgenel elementebTan sistemiT), zRvruli ciklis 

gaCena mowmobs moTvalTvale sistemis parametrebis cvlilebis 

aucileblobas, romelic Seamcirebs avtorxevas. Tu miiReba milevadi 

rxevebi, maSin fazuri traeqtoriiT SeiZleba SevafasoT regulirebis 

procesis xarisxi, gadaregulirebis sididis, rxevaTa ricxvis, milevis dros 

sidideebis mxedvelobaSi miRebiT.

ganxilul avtomatur mowyobilobisaTvis miTiTebul parametrebs ara 

aqvT erTnairi mniSvneloba. magaliTad T daSvebidan gamomdinare, 

gadaregulirebis sidide SeiZleba SemzRudveli iyos parametrebis 

SerCevaSi, vinaidan es daSveba uSualod teqnologiuri procesis 

Sesrulebis dros, roca Semavali signali nulis tolia, asaxavs TaTsa da 

cecs Soris gauTanxmoebas. amave dros milevaze drois SezRudvas Cvens 

SemTxvevaSi praqtikuli mniSvneloba ara aqvs.

sistemis parametrebis did raodenobas Soris bevri maTgani winaswar 

cnobilia. samuSao organos datvirTvis maxasiaTeblebi, hidroamZravis 

siCqariTi maxasiaTeblebi da sxva. gaangariSebaSi miiReba meqanizmis 

kinematikur jaWvebSi teqnologiuri da saeqspluatacio luftebi. am 

pirobaSi amocana daiyvaneba sistemis gaZlierebis koeficientis 

gansazRvraze, romelic servomeqanizmis mdgomareobas uzrunvelyofs. magram 

am sakiTxis gadawyveta calmxrivad ar SeiZleba. gaTvaliswinebuli unda 

iqnes sistemis statikuri sizustisadmi moTxovna, anu maqsimaluri 

teqnologiuri datvirTvebisas cecsa da TaTs Soris dasaSvebi uTanxmoeba. 

miRebuli fazuri traqtorebis analizma gviCvena, rom servomeqanizmis 

rxeviToba matulobs xarjvis, ukukavSiris koeficientis calmxrivi mudmivi 

datvirTvis, marTvis obieqtis inerciulobis gazrdisas, agreTve amZravis 

Caketil konturSi meqanikuri luftebis warmoqmnisa da gazrdisas.
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agreTve dadgenilia, rom niadagis damuSavebis teqnologiuri 

winaaRmdegobis gazrdisas servomeqanizmi naklebad iCens midrekilebas 

rxevebisadmi, vidre calmxrivi mudmivi datvirTvis dros, romlis sidide 

Seefardeba TaTis SeCerebis damyarebul moZraobas.

servomeqanizmebis parametrebis zogierTi Sexamebisas da luftebis 

arsebobisas fazuri sibrtyis meTodi saSualebas iZleva gaisinjos 

mdgradoba da ganisazRvros sistemis moZraobis perioduli reJimebi 

(avtorxevebi).

10.3. venaxebSi mcenareTa Soris niadagis dasamuSavebli 

rotaciuli samuSao organoiani mowyobilobis 

konstruqciuli da kinematikuri parametrebis SerCevis 

meqaniko-teqnologiuri safuZvlebi

venaxebSi mcenareTa Soris niadagdamuSavebuli rotaciuli samuSao 

organo asrulebs rTul moZraobas: winsvliTs-agregatis gadaadgilebis 

mimarTulebiT; brunviTs-Tavisi RerZis mimaRT; agreTve rigSi mcenareTa 

Semovlas Zaluri hidrocilindris zemoqmedebiT.

samuSao procesis analizi Catarebulia hidromimdevari sistemis 

amoqmedebis momentidan. ganvixiloT sistema samarTi-hidrocilindri-

rotori.

SemovitanoT Semdegi aRniSvnebi:

0– samarTis dayenebis sawyisi kuTxe, rad;

  - mimdinare kuTxe, rad;

L – manZili samarTis brunvis geometriuli centridan  

    hidrocilindris WokTan SeerTebis centramde, m;

Hr- hidrocilindris sawyisi sigrZe, m;

H
1

r –hidrocilindris mimdinare sigrZe, m;

    Hг – Wokis sigrZis mateba (damokleba), m;

    Hп – manZili samarTis brunvis geometriuli centridan rigis  

         RerZamde, m; 

    Lп – samarTis sigrZe, m;

    R- rotoris radiusi, m;

    B - agregatis mier gavlili manZili, m.

sqemidan (sur. 126) OP traeqtoria aRiwereba gantolebaTa sistemiT: 

cosY H L

X V t

 
 
g g

g
                                         (10.3.1)              

sqemidan (sur.126) gvaqvs 
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'

arccos
H

L
  u

                        (10.3.2)

cxadia, rom

'H H H  u u u                                             (10.3.3)

H V t 
u w                                                     (10.3.4)

                                             

        

sadac V - hidrocilindris Wokis siCqarea

gantolebaTa sistema miiRebs saxes:

                 

)L ( H V t
Y H

L

X V t


 

 

u w
g

g

g
                   (10.3.5)                      

sur. 126. daumuSavebuli farTis gansazRvris sqema

OP wertilis traeqtoriis gantoleba cxadi saxiT iqneba:

VL L
Y H H X

L L V
    wg g

g u

g

                      (10.3.6)

avRniSnoT    
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1

V

V
  w

g
                              (10.3.7)

sur.127. cecis da samarTis RerZebs Soris manZilis gansazRvris

                                  sqema 

OP wertilis traeqtoriis gantoleba cxadi saxiT iqneba:

VL L
Y H H X

L L V
    wg g

g u

g

                 (10.3.6)

avRniSnoT    

1

V

V
  w

g
                             (10.3.7)

maSin  

  1

L L
Y H H X

L L
   g g

g u                   (10.3.8)

radganac Cven gvainteresebs daumuSavebeli zonis sazRvris mrudis 

forma, amitom rotori warmovidginoT R radiusis wreT, romelic 

damagrebulia Ln samarTis  OP wertilSi. maSin, wre Tavisi napiriT aRwers 

traeqtorias, romelic sazRvravs daumuSavebel farTobs. vinaidan R=const, 

maSin cxadia orive mrudi iqneba msgavsi. wertili O 
1

P Sefardeba misi msgavsi 

wertili Σ, romelic gadaweuli iqneba RerZze X da Y. sqemidan (sur.125) 

X=Rsin                                                              (10.3.9)

Y=R cos                                                           (10.3.10)
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 -kuTxe gamoisaxeba, rogorc Σ wertilSi gantolebis warmoebuli, 

xolo vinaidan mrudebi msgavsia, maSin am kuTxes Seefardeba  OP wertilis 

warmoebuli gvaqvs

                 1

L
Y

L
    g

                              (10.3.11)

sistema (10.3.1) Sesworebebis (10.3.9) da (10.3.10) gaTvaliswinebiT aRwers 

mruds, romelic zRudavs daumuSavebul farTobs

cos

sin

L L
Y H H V t R

L L

X V t R





   

 

g g
g u w

g

                (10.3.12)

an                         

     1 1 1[ sin( ) cos( )
L L L L

Y H H X R X R
L L L L

     g g g g
g u     (10.3.13)           

hidrocilindris siCqares gamoviTvliT cnobili formuliT:

marjvniv             
1

10
1

V
F


w                                  (10.3.14)

marcxniv             
2

10
2

V
F




w                                  (10.3.15)

sadac  Q – aris siTxis xarji, m3/wm

F1 da F2 –dguSis farTobi, m2.

cnobilia, rom dguSze Zalva tolia: 

G1=P1.F1                                               (10.3.16)

G2=P2.F2                                                                                                      (10.3.17)

sadac P – kuTri wneva, n/m2;

G – cilindris farTobze mTliani wneva, n/m2, (10.3.16) da (10.3.17)-is  

formulebSi (10.3.14) da (10.3.15) CasmiT vRebulobT:

   
1

161

Q P
V

G




w                              (10.3.18)
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2

262

Q P
V

G




w                              (10.3.19)

vinaidan cilindris dguSze wnevis Zalva ganisazRvreba dasamuSavebeli 

obieqtis winaaRmdegobis reaqtiuli ZaliT, romelsac Cven mudmiv 

maqsimalur sidideT viRebT, maSin (10.3.16) da (10.3.17) formulis gaerTianebiT 

miviRebT:

           6

Q P
V

G




w                            (10.3.20)

am SemTxvevaSi hidrocilindris Wokis siCqaris cvalebadoba marjvniv 

xorcieldeba  xarjvis mniSvnelobis rxevaTa xarjze. namdvilad, imisaTvis, 

rom magaliTad, dguSis mcire nawilze ganvaviTaroT Tanabari Zalva, 

saWiroa damatebiTi wnevis Seqmna, magram tumbos mudmivi mwarmoeblurobisas 

amaze daixarjeba dro, rac iwvevs hidrocilindris Wokis Senelebul 

moZraobas.

maSin gamoisaxuleba (10.3.9) formula (10.3.19) gaTvaliswinebiT miiRebs 

saxes:

                        6
1

Q P

G V
 


g

                           (10.3.21)

(10.3.21), (10.3.12), (10.3.11), (10.3.9) da (10.3.10) formulebiT SeiZleba 

gamoviTvaloT mrudis farTobi, romelic tolia: 

1

0

2 ( )
X

X
W Y dx                                                          (10.4.21)

sadac Y()–mrudis gantolebaa, romelic aRwers daumuSavebeli zonis 

naxevrs, anu agregatis erT mxares gavlisas.

agroteqnikuri moTxovnebiT dadgenili damcavi zonis 

uzrunvelsayofad, saWiroa cecis gatana agregatis svlis mimarTulebiT win 

winswrebiT raRaca manZiliT, romelic damokidebulia cecisa da rotoriani 

samarTis konstruqciul parametrebze, agreTve sistemis dagvianebisa da 

ugrZnobadobis droze.

sqemidan (sur.127) gvaqvs

max 0A X X R X A      
fuh                     (10.3.22)

sadac A-winswrebis manZilia; 

A-damatebiTi manZili, romelic kompensacias ukeTebs sistemis 

amoqmedebis dagvianebas. 

moZraobis RerZis mimarTulebiT konstruqciuli parametrebis 

gamosaxviT, vRebulobT

0 0( ) sinA H tg X R L A        
o ch fuh g

cxadia, rom 
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A=Vn.t3                              (10.3.23)

sadac  t3 –sistemis dagvianebis dro.

maSin 

0 0
( ) sinA H tg X R L V t       

o ch fuh g g p       ( 10.3.24)

(sur.127) X
fuh

–aris manZili rotorebis wris bolo wertilidan da 

Stambis vertikalur RerZs Soris, aRebuli im pirobiT, rom rotoris wre 

exeba damcavi zonis wres. umniSvnelo cdomilebiT R X
fuh fuh

, sadac R
fuh

-

damcavi zonis wris radiusia, romelic agroteqnikuri moTxovnebidan 

gamomdinareobs.

(10.3..24) formulis saSualebiT SeiZleba SeirCes konstruqciuli 

parametrebis optimaluri Sefardeba Semdegi pirobis dacviT:

0 0sin ( )X L R V t H tg A       
fuh g g p o ch       (10.3.25)                

mas Semdeg, roca ceci gadaixreba raRaca kuTxiT, aiZulebs 

hidromimdevar sistemas amoqmedebas, is raRaca droiT ikavebs sistemas 

aRniSnul mdgomareobaSi, raTa misces samuSao organos Stambis an 

winaaRmdegobis Semovlis saSualeba. 

(sur.127) sqemidan Cans, rom am droSi agregatma unda gaiaros Xагр+R 

manZili, maSin rotori daikavebs StrixiT aRniSnuli wris  mdgomareobas O1 

centriT. am momentSi ceci aisxliteba Stambidan. (sur. 127) sqemidan 

miviRebT 

Bmax= Xагр+R= Rагр+R

maSin Strixebad aRniSnuli cecis mdgomareobaSi unda ganxorcieldes 

misi asxleta Stambebidan. cecis sigrZe unda iyos 

0

max 0

sin

sin sin( )

o

o

H R RB B
S


  

  
 


fuh

ch
             (10.3.26)
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10.4 Sefardeba 
v

v
  wr

g

da danebis konstruqciuli formis 

dasabuTeba

rogorc iyo aRniSnuli, venaxebSi mcenareTa Soris niadagis 

dasamuSaveblad gamoiyeneba sxvadasxva samuSao organoebi, maT Soris 

aqtiuri-frezebi.

niadagis frezebis damaxasiaTebeli Tvisebaa erTdroulad is 

gaafxvieros da moaxdinos nawilakebis Sereva. frezirebisadmi uaryofiT 

damokidebulebas garkveul periodamde xels uwyobda miwaTmoqmedebis 

naTesbalaxovani sistema, romlis momxreebi amtkiceben, rom rotaciuli 

damuSaveba arRvevs niadagis struqturas da iwevs mis eroziulad saxifaTo 

nawikakebaT daSlas. 

imisaTvis, rom niadagis agregatulma Semadgenlobam (1 mm fraqcia  

iTvleba eroziulad saxifaToT) ar miaRwios saSiS zRvars, mniSvnelovania 

manqanis siCqariTi reJimis swori SerCeva, romlis drosac 

gasaTvaliswinebelia mravali faqtori. manqanis siCqariTi reJimi 

gulisxmobs aqtiuri samuSao organoebis wriuli siCqarisa da agregatis 

gadataniTi moZraobis Tanafardobis swor SerCevas. amitom Sefardebis 

v

v
  wr

g

rekomendaciebi metad urTierTsawinaaRmdegoa.

ase magaliTad, t. popovi, b. dokini Tvlian, rom reJimis dasaSvebi 

sidide λ = 3 . . . 6, n. kanevi Tvlis, rom reJimi unda iyos ara umetes λ = 3. 

germaneli mkvlevarebi zene da tili Tvlian, rom SeiZleba iyos λ = 5 . . . 

6, Tu dolis diametri iqneba 50sm.

frezirebis Taviseburebidan gamomdinare b. dokini iZleva 

rekomendacias Sefardeba  
v

v
  wr

g

gamoTvlili iqnas formuliT (dasaSvebi h

da SerCeuli R da Zc SemTxvevaSi):

2

2
2arcsin

22 ( )

c

c

v R hZR

v Z RRh h
 

 
    

  

wr Tx

g Tx Tx

        (10.4.1)

sadac Vwr – frezis wriuli siCqare, m/wm; Vg – agregatis gadataniTi 

siCqare, m/wm; R – frezis radiusi, m; hTx – Txemianobis sidide; Zc – dolis 

erT mxareze danebis raodenoba. 

zene da tili Tvlian, rom dolis radiusis sidide aRebuli iqnas 

Sefardebidan:

R : Hmax = 1:1
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hTx mniSvnelobis povna SeiZleba gamosaxulebidan:

hTx = K - hTx

sadac hTx – Ziris Txemianobis dasaSvebi sididea da is agroteqnikuri 

moTxovnebidan gamomdinare

hTx = 0,02 m;

K _ koeficientia, romelic iTvaliswinebs Txemis Teoriuli simaRlis 

Semcirebas fenis moWrisas.

(10.4.1) gantolebidan SesaZlebelia brunvaTa ricxvis gaangariSeba:

2

30 2
arcsin

22 ( )

c

c

v R hZ
n

Z RRh h




  
   

  

g Tx
r

Tx Tx

        (10.4.2)

gamosaxuleba aRebulia manqanis gadaadgilebis nebismieri 

siCqarisaTvis, rac danebis wriuli siCqaris gansazRvraSi did 

Tavisuflebas iZleva. danaze miwodeba tolia:

2

c

v
S

Z








g

sadac 
2

30

n



 r

  

60

c

v
S

n Z





g

r
                              (10.4.3)

(10.4.3) gantolebidan SeiZleba 
v

v
  wr

g

Sefardebis gamoyofa marjvena 

nawilis πR gamravlebiT da gayofiT:

2

c

v R

v SZ

  wr

g                           

(10.4.4)

Cans rom ( , , )cf S Z R 

erTi danis mier moWrili niadagis anaTali gamoiTvleba tolobiT:

F = bS'
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sadac b – erTi danis modebis gania, m; S' – anaTlis sisqe, romelic 

gamoiTvleba sqemidan (sur.128).

sur. 128. niadagis anaTalis gamosaTvleli sqema

samkuTxedidan ABC:

' sinS S 

sinF b 

vinaidan muSaobaSi monawileobs erTdroulad ramodenime dana, 

romlebic mdebareobs sxvadasxva kuTxiT, anaTlis jamuri kveTa 

gamoiTvleba:

1

sin
i

i iF bS  jam

amrigad, SerCeuli R, Zc da h SemTxvevaSi saWiroa erT danaze 

miwodebis S SerCeva, rac gavlenas axdens sarevelebis moWris xarisxze, 

niadagis gafxvierebaze da daqucmacebaze.
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11.  Tanamedrove tenikis ilustraciebi

niadagdamamuSavebeli manqanebi

    

        

sur.132 venaxis sacavi zolebis dasamuSavebeli
manqana ”КНВ – 3” (ukraina, q. odesa)

sur. 129  saplantaJe guTani New 

Holland (italia)

sur. 130 venaxis kultivatori FASA

(italia)

sur. 131 venaxis kultivatori FASA

(italia)
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sur. 133. venaxis sacavi zolebis dasamuSavebeli

calmxrivi moqmedebis manqana “Velox 1-Rainer” (italia).

sabruni samuSao organo – sabruni brtyladmWreli TaTi.

     

sur. 134. venaxis sacavi zolebis dasamuSavebeli
calmxrivi moqmedebis manqana “AI/15-Rainer” (italia).

sabruni samuSao organo – mcire zomis guTnis korpusi.

     

sur. 135. venaxis sacavi zolebis dasamuSavebeli
calmxrivi moqmedebis manqana “Velox 2-Rainer” (italia).

sabruni samuSao organo – diskoebiani iaraRi.
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sur. 136. venaxis sacavi zolebis dasamuSavebeli
ormxrivi moqmedebis manqana “E-Due- Rainer” (italia)

sabruni samuSao organo – vertikalur RerZiani frezi.

Semsxureblebi

sur. 137. mciremoculobiTi Semsxurebeli  “ Gamberini-Sprayer-

A-133”(italia) 
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sur. 140. mciremoculobiTi Semsxurebeli  “ Gamberini-Sprayer-

A-133”(italia) 

sur. 138. mciremoculobiTi 
Semsxurebeli  “ Gamberini-Sprayer-

A-140”(italia) 

sur. 139. mciremoculobiTi 
Semsxurebeli  “ Gamberini-Sprayer-

A-133”(italia) 
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sur. 141. venaxis Semsxurebeli “MIG 46” (safrangeTi)

Semfrqvevebi

       

sur. 142. sakidi tipis pnevmaturi 

Semfrqvevi “Gamberini GR25-GR50-GR75”

(italia) 

sur. 143. sakidi tipis pnevmaturi 

Semfrqvevi “Gamberini Omer-2000”

(italia)
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sur. 144. Uuniversaluri safrqvevi

“FAZA” (italia)

sur. 145. sakidi tipis pnevmaturi 

Semfrqvevi “Gamberini GR25-GR50-GR75”

(italia) 

sur. 147. sakidi tipis pnevmaturi 

Semfrqvevi “Minisolf-Cima” (italia) 

sur. 146. sakidi tipis pnevmaturi 

Semfrqvevi “Cima Esse 530”

(italia) 
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YyurZnis sakrefi kombainebi

sur. 148. yurZnis sakrefi kombaini 
           New Holland Braud 9000L (italia)

sur. 149. yurZnis sakrefi kombaini 
Frensko (safrangeTi)
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sur. 150. yurZnis sakrefi kombaini 

Optimum (italia)

sur. 151. yurZnis sakrefi kombaini
Optimum (italia) venaxSi muSaobisas

sur. 152. yurZnis sakrefi kombaini 
ALMA (Aavstria)
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venaxis dacva setyvisagan fermerul 

meurneobaSi

sur. 153. venaxis setyvis 

sawinaaRmdego gadaxurva (italia)



294

reziume

mevenaxeoba saqarTveloSi soflis meurneobis erT-erTi wamyvani 

dargia da mas qveynis ekonomikaSi gansakuTrebuli adgili uWiravs.

   mevenaxeoba Sromatevadi kulturaa, is gamoirCeva 

mravaloperaciulobiT. axali nergebis gaSenebidan dawyebuli mosavlis 

aRebiT damTavrebuli saWiroa 130-ze meti teqnologiuri operaciis 

Sesruleba, rac meqanizmebis gamoyenebasTan aris dakavSirebuli.

msxmoiare venaxSi meqanizebulia niadagis damuSavebis, sasuqebis

Setanis, qimiuri dacvis, nawilobriv mwvane operaciebis da teqnikuri jiSis 

mosavlis aRebis procesebi.

operaciebis xarisxiani Catareba, teqnikis efeqturi gamoyeneba, 

masalebis, sawvavis ekonomikuri xarjva mniSvnelovnad damokidebulia 

specialistebis kvalifikaciaze, romlebmac unda iswavlon manqanebis 

optimalur reJimze  daregulireba, agregatebis dakompleqteba, samuSaoTa 

teqnologia da sxva.

naSromis pirvel TavSi ganxilulia mevenaxeobaSi samuSaoTa 

meqanizaciis teqnologiuri safuZvlebi, rasac win unda uswrebdes movla-

moyvanis teqnologiis detaluri damuSaveba. wina planze warmoCenilia 

agroteqnikuri xerxebi, kerZod axali mza produqciis miReba dawyebuli 

venaxis gaSenebidan da damTavrebuli mosavlis aRebiT da misi sasaqonlo 

gadamuSavebiT moicavs 90-mde sxvadasxva operacias, xolo sargavi masalis 

sawarmoeblad saWiroa kidev damatebiT 50-Ti operacia.

mevenaxeobaSi, rTuli da mravaloperaciuli teqnologia, ganixileba 4 

sawarmoo procesis mixedviT: sargavi masalis gamoyvana-nergebi; axali 

nargavebis gaSeneba; msxmoiare nargavebis movla; mosavlis aReba, 

transportireba da sasaqonlo damuSaveba.

naSromSi cxilebis saxiT mocemulia venaxis movla-moyvanis mTliani 

teqnologia da procesebis klasifikacia, rac iZleva mkafio kavSiris 

dadgenas ZiriTad da damxmare operaciebs Soris.

meore TavSi ganxilulia sargavi masalis gamoyvanis teqnologia, 

sawarmoo procesebis CvenebiT. ganxilulia sanergis struqturuli sqema: 

saZire da sanamyene sadedeebi, samynobi kompleqsiT da misdami wayenebeli 

agroteqnikuri moTxovnebi, kalmebis dakalibreba, dabrmaveba da am 

operaciebisaTvis saWiro manqanebi teqnologiuri monacemebis CvenebiT. 

detaluradaa ganxiluli mynobis teqnologia da samuSaoTa organizacia, 

agreTve namyeni kalmebis stratifikacia da gakaJeba, agroteqnikuri 

moTxovnebisa da gamoyenebuli teqnikuri saSualebebis, agreTve 

teqnologiisa da samuSaoTa organizaciis CvenebiT.

amave TavSi ganxilulia namyenis (sakuTarfesviani) venaxebis 

gamoyvanis agroteqnikuri miTxovnebi, dargvis xerxebi, Sesatani sasuqebis 

normebi, kokolis momzadeba, sanergis dayofa ZiriTadi zomebis mixedviT, 

sanergeebSi namyeni kalmebis sargavi mowyobilobebi da manqanebis 

teqnologiuri maCveneblebi. ganxilulia sanergeebsi namyeni kalmebis 
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dargvis teqnologia da samuSaoTa organizacia, agreTve sanergis movla 

agroteqnikuri moTxovnebis Sesabamisad (kultivaciebi, rwyva, misi normebi 

da sixSire, gamokveba sasuqebis dozebis CvenebiT, fesvebis waWra, 

mavneblebTan da daavadebebTan brZola, amisaTvis gamoyenebuli preparatebi,

manqanebi, maTi teqnikuri maxasiaTeblebis CvenebiT. aqvea ganxiluli nergis 

amoTxris, daxarisxebis da Senaxvis agroteqnikuri moTxovnebi, am 

operaciebisaTvis saWiro manqanebi.

mesame TavSi ganxilula axali venaxis gaSenebis teqnologia, misdami 

wayenebuli agroteqnikuri moTxovnebi da operaciebisaTvis saWiro 

manqanebi, maTi teqnikuri maxasiaTeblebis CvenebiT, (amoZirkvelebi, qvis 

amRebi manqanebi, satransporto saSualebebi, skreperebi, greiderebi).  

narCenebia nakveTis gawmendis teqnologia, misi momzadeba saplantaJo 

xvnisaTvis, niadagis momzadeba agroteqnikuri moTxovnebis Sesabamisad da 

amisaTvis saWiro manqanebi, teqnikuri maxasiaTeblebis CvenebiT (nakveTis 

dakvalva sargavi adgilebis moniSvna), dargva, gamoyenebuli xerxebis 

daxasiaTebiT). 

mesame TavSi agreTve ganxilulia Spaleris dayenebisadmi wayenebuli 

agroteqnikuri moTxovnebi, gamoyenebuli manqanebi teqnikuri 

maxasiaTeblebis CvenebiT.

meoTxe TavSi mocemulia venaxebis movlis sakiTxebi, agroteqnikuri 

xerxebis sami jgufis ganxilviT: niadagobrivi kveba; mcenaris formireba; 

qimiuri damuSaveba.

ganxilulia niadagis damuSavebisadmi wayenebuli agroteqnikuri 

moTxovnebi, damuSavebis saxeebi, niadagis damamuSavebeli manqanebi, maTi 

teqnikuri maxasiaTeblebis CvenebiT.

venaxebSi niadagSi nayofierebis gazrdis mizniT sasuqebis Setanisas 

da mcenareTa gamokvebas mniSvnelovani adgili uWiravs. TavSi ganxilulia 

Sesabamisi agroteqnikuri moTxovnebi da manqanebi, teqnikuri 

maxasiaTeblebis CvenebiT, mocemulia maTi aRweriloba.

TavSi ganxilulia venaxis morwyvis sakiTxebi:  maTi xerxebi, normebi, 

gamoyenebuli manqanebisa da danadgarebis teqnikuri maxasiaTeblebi.

amave TavSi ganxilulia venaxebis dacva mavneblebisa da 

daavadebebisagan, wayenebuli agroteqnikuri moTxovnebi, gamoyenebuli 

manqanebi da mowyobilobebi, maTi teqnikuri maxasiaTeblebi, siTxis 

mosamzadebeli da gasamarTi sadgurebi, manqanebi da aparatura, 

Semsxureblis tipebi, normebi, qimiuri damuSavebis teqnologia da 

samuSaoTa organizacia, samuSao xsnarebis momzadebis saWiro moculobisa 

da koncentraciis masalebi, gamoTvlilia saWiro teqnikis raodenoba, 

rekomendebuli samuSao siCqareebi da modebis gani, agreTve samuSao 

svlebis koeficientebis mniSvnelobebi, moZraobis sqemebi.

amave TavSi ganxilulia mcenareebis formirebisadmi wayenebuli 

agroteqnikuri moTxovnebi, gamoyenebuli manqanebi, mowyobilobebi da 

instrumenti, mocemulia maTi teqnikuri maxasiaTeblebi.
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mocemulia nargaobaTa da Spaleris remontis saxeebi da amisaTis 

saWiro manqanebis sqemebi da teqnikuri  maxasiaTeblebi.

mexuTe TavSi mocemulia yurZnis krefisadmi wayenebuli 

agroteqnikuri moTxovnebi. ganxilulia yurZnis sakrefi kombainis sqema, 

mocemulia misi aRweriloba, agreTve rigTaSorisebidan gamosatani da 

satransporto saSualebebi da maTi teqnikuri maxasiaTeblebi.

meeqvse TavSi mocemulia mevenaxeobaSi kompleqsuri meqanizaciisaTvis 

saWiro manqanebi da mowyobilobebi, agreTve maTi gamoyenebiT miRebuli 

ekonomikuri efeqtianoba. 

meSvide TavSi mocemulia mevenaxeobis manqanebis da iaRaRebis 

eqspluataciis, teqnikuri momsaxurebis da Senaxvis sakiTxebi, 

saeqspluatacio reJimebis, moZraobis xerxebis, weviTi winaaRmdegobis da 

operaciebis energotevadobis CvenebiT.

merve TavSi ganxilulia mevenaxeobis manqanebidadmi wayenebuli 

usafrTxoebis teqnikis moTxovnebi, socialur-ekonomikuri aspeqtis 

CvenebiT. usafrTxoebis teqnikis sakiTxebi ganxilulia, rogorc 

traqtorebis, aseve mevenaxeobis calkeuli operaciebisaTvis saWiro 

manqanebisTvis.

mecxre TavSi ganxilulia saqarTveloSi Seqmnili manqanebis 

konstruqciebi, agreTve stiqiuri movlenebi da maTTan brZolis meTodebi.

meaTe TavSi ganxilulia avtoris mier Sesrulebuli zogierTi 

Teoriuli sakiTxebi, kerZod ganxilulia venaxis rigTaSorisebSi da 

mcenareTa Soris niadagis damuSavebis teqnologiuri procesis 

avtomatizaciis ZiriTadi principebi, avtomaturi mowyobilobebis 

funqciuri sqema, moTvalTvaleobis kanoni, TaTis moZraobis traeqtoria 

mcenaris Semovlis dros, TaTis sigrZis dasabuTeba, samuSao momentis 

gansazRvra, hidravlikuri sistemas gamokvleva fazuri sibrtyis 

gamoyenebiT, venaxebSi mcenareTa Soris niadagis damamuSavebeli rotaciuli 

samuSao organoiani mowyobilobis konstruqciuli da kinematikuri 

parametrebis SerCevis meqaniko-teqnologiuri safuZvlebi.

meTerTmete TavSi mocemulia sxvadasxva qveyanaSi mevenaxeobisaTvis 

Seqmnili manqanebis sailustracio masalebi.

naSromSi reziume mocemulia sam enaze: qarTuli, rusuli da 

inglisur. D  
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Резюме

Виноградарство  в  Грузии  ведущая  отрасль  сельского  хозяйства  и  занимает  
особое  место  в  экономике  страны.

Виноградарство  трудоемкая  культура,  отличается  многооперационностью. Начиная  
с  закладки  новых  насаждений  и  кончая   уборкой  урожая необходимо  проведение  более  
130 технологических  операций,  что  связано   с   применением  механизации.
В  плодоносящих  виноградниках  механизированы  процессы  обработки  почвы,  внесения  
удобрений, химической  защиты  растений,  частично  зеленых  операций и  уборки  
технических  сортов  винограда.

Качественное  проведение  операций,  эффективное  использование  техники,  
материалов,   расходование топлива  в  значительной  степени  зависят  от  квалификации   
специалистов,  которые   должны  научиться    оптимальной  регулировке  машин,  
комплектовать  агрегаты,  технологии  работ  и  др.

В  первой  главе  труда  рассмотрены  технологические  основы  механизации  работ в  
виноградарстве,  чему  должна  предшествовать   детальная  разработка  технологий  по  
уходу   за растениями.    На  первый  план  выдвигаются  агротехническите  приемы,  в  
частности    получение  готовой  продукции   и  ее  товарное   использование,  начиная  с  
закладки  виноградников  и  кончая  уборкой  урожая,  которые  охватывают  до  90  
операций, а  при  производстве  посадочного  материала  дополнительно  еще  50  операций.

В  виноградарстве   сложные  и  многооперационные  технологии  рассматривают  по  
четырем  процессам:  выращивание  посадочного  материала-саженцев;  закладка  новых  
насаждений;  уход  за  плодоносящими  насаждениями;  уборка  урожая,    транспортировка   
товарная  обработка   винограда.

В  труде,  в виде  таблиц  дана  полная  технология  и  классификация  процессов  
ухода  за  виноградниками,  что  дает  установить  четкую  связь  между  основными  и  
вспомогательными  операциями.

Во  второй  главе  рассмотрена  технология   выращивания  посадочного  материала,  
структурная  схема  питомника:  маточники  привоя  и  подвоя,  прививочный  комплекс  и  
агротехнические  требования  к  ним,  калибровка,  ослепление  черенков    и  необходимые  
машины,  и  технические  средства  для  проведения  этих  операций,  с  указанием  
технических  характеристик.  Детально  рассмотрена  технология  прививки  и организация 
работ, а также  стратификация и закалка,  агротехнические  требования  к  ним  и  
применяемые  для  этих  целей  технически е  средства  с  указанием   технологий  и  
организаций  работ.  В  этой  же  главе  рассмотрены  агротехнические  требования  по  
выращиванию  привитых  корнесобственные  виноградных  саженцев,  способы  посадки,  
нормы  внесения  удобрений,  подготовка  холмиков,  разбивка  питомника  и  основные  
размеры,  применяемые  в  питомниках  машины  и  орудия   для  посадки  саженцев  и  их  
технические  показатели.  Рассмотрена  технология  посадки  привитых  саженцев    и  
организация  работ,  а  также    уход  за  питомником   согласно  агротехническим  
требованиям (культивации,  полив  и  их  нормы  и  частота,  подкормка  с  указанием  доз  
удобрений,  обрезка  корней,  борьба  с  вредителями  и  заболеваниями  с  применением  
соответствующих  препаратов),  с  использованием  машин, с  приведением  технических  
показателей.  В  главе  рассмотрены  агротехнические  требования  по  выкопке,  сортировке   
и  хранению  саженцев,  необходимые  для  этих  целей  машины  и  орудия.
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В  третьей  главе   рассмотрена  технология    закладки  новых  насаждений  
виноградника,  соответствующие  агротехнические  требования  и  необходимые  машины  
для  этих  работ,  их  технические  характеристики,  корчеватели,  машины  для  уборки  
камней, транспортные средства,  бульдозеры.  Показана  технология очистки участка, ее  
подготовка к  плантажной вспашке,  подготовка  почвы  согласно  агротехническим  
требованиям  и  необходимых  машин,  с указанием технических  характеристик (разбивка, 
посадка  с  указанием  способа). В этой же  главе  рассмотрен  вопрос  ухода  за  растениями 
по агротехническим мероприятиям  трех  групп: подкормка; формирование  растений;  
химическая  обрабока. Приведены  агротехнические требования к  почвообрабатывающим  
машинам,  способы обработка, почвообрабатывающие машины и их технические  
характеристики.

Внесению  удобрений и подкормке растений в виноградниках уделяют значительное  
место  в  улучшении плодородия почвы.  В  главе рассмотрены  соответствующие  
агротехнические  требования,  приведено описание машин и орудий и их  технические 
характеристики,  также  рассмотрены  вопросы полива виноградников, их способы, нормы,
используемые машины и установки, с указанием технических  характеристик. Также  даны  
материалы по борьбе с вредителями и заболеваниями,  агротехнические  требования к 
применяемым  машинам и приспособлениям с указанием технических характеристик, 
станциям по подготовке рабочих жидкостей и заправки агрегатов, типы машин и аппаратов, 
нормам технологии химической обработки и организации работ, объемам и концентрациям  
жидкостей, необходимой технике, рекомендованных рабочих скоростей и ширине захвата, а 
также приведены значения коэффициентов рабочих ходов, схем  движения. В этой же главе 
приведены  агротехнические требования по формировке растений, применяемые для этих 
целей машины, оборудование и инструменты, дана их техническая характеристика, также 
дана техническая характеристика машин  для ремонта шпалер и виноградников. Приведены  
виды  ремонта. 

В пятой главе приведены  агротехнические требования к  уборке урожая, рассмотрена 
схема виноградоуборочного комбайна, приведено описание машины, технические 
характеристики агрегатов и технических средств, применяемых при уборке урожая. 
В шестой главе даны машины орудия для комплексной механизаций работ, а также 
экономическая эффективность при их применении. 

В седьмой главе рассмотрен вопрос эксплуатации, технического обслуживания, 
хранения, эксплуатационных режимов, способов движения, показатели по тяговому 
сопротивлению и операциям. 

В восьмой главе рассмотрены требования по технике безопасности предъявляемые к 
виноградниковым машинам при выполнении разных  операций.

В  десятой  главе  рассмотрены  конструкции  машин, созданных  в  Грузии, а также  
стихийные  явления  и  методы  борьбы  с  ними. Приведены некоторые исследования, в  
частности  рассмотрены  вопросы основных принципов технологического процесса 
автоматизации обработки почвы в междурядьях и между кустами, структурная схема, закон 
слежения, траектория движения лапы,  длина лапы,  определение рабочего момента, 
исследование гидравлической системы, механико-технологические основы выбора 
параметров при обработке роторными рабочими органами.

В одиннадцатой главе приведены рисунки машин для виноградарства, созданных в 
разных странах.
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Summary

Viticulture in Georgia is leading industry direction of agriculture and occupies special place 

in the economy.

Viticulture is labor-intensive crop, different multistage. Starting from laying new plantings 

and ending harvest necessary to conduct more than 130 manufacturing operations, which is 

associated with the use of mechanization.

In mechanized processes of vineyards tillage, fertilization, chemical plant protection, partly 

green operations and harvesting wine grapes.

Quality operations, effective use of equipment, materials, fuel consumption is largely 

dependent on the skills of professionals who need to learn the optimal adjustment of machines, 

complete units, technology works, etc.

In the first chapter of the book is considered technological bases of mechanization in 

viticulture , which must be preceded by detailed development of technologies for the care of plants . 

To the fore cultural practices in particular to obtain the finished product and its use of the 

commodity, since bookmarks vineyards and ending with the harvest, which cover up to 90 

operations, and in the production of planting material for the additional 50 operations.

In viticulture and sophisticated technology multi centers consider four processes: growing 

seedlings, saplings, planting of new crops; fruit- care areas; harvesting, transportation commodity 

processing grapes.

In the book, in the form of tables are given complete classification of processes and technology care 

for vineyards, which gives clear link between the main and auxiliary operations.

In the second chapter the technology of cultivation of planting material, nursery block 

diagram: the scion and rootstock queen cells, vaccination and complex agronomic requirements to 

them, calibration, cuttings and blinding necessary machines and technical means to carry out these 

operations, with the technical specifications. Discussed the technology and organization of 

vaccination works, as well as stratification and hardening, agro-technical requirements for and used 

for these purposes means technically e indicating the technology and organization of work. In the 

same chapter is discussed the agronomic requirements for growing their own roots grafted grape 

plants, methods of planting, fertilizer rates, preparing mounds breakdown nursery and basic 

dimensions used in nurseries machines and tools for planting and technical indicators . The 

technology of planting grafted seedlings and organization of work, as well as nursery care 

according to agro-technical requirements (cultivation, watering and their norms and frequency , 

fertilizing indicating doses of fertilizers , crop roots , pest and diseases with the use of the drugs), 

using machines, with reduction of technical indicators. In chapter includes the agronomic 

requirements for digging, sorting and storage of seedlings required for these purposes, machines 

and tools.

The third chapter describes technology bookmarks new vineyard plantings, appropriate 

agro-technical requirements and the necessary machinery for these works, their specifications, 

stubbing, machines for cleaning stones, vehicles, and bulldozers. Displaying purification technology 

area, its preparation for plantage plowing, soil preparation according to agro-technical requirements 

and the necessary machines, with the technical specifications (breakdown, indicating the landing 

mode). In the same chapter, considered caring for plants by agro-technical activities of the three 
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groups: dressing, forming plants, chemical treating. Given agronomic requirements tillage machines 

, processing methods , tillage machines and their specifications .

Fertilization and plant nutrition in vineyards devote considerable space to improve soil 

fertility. In chapter describes the relevant agro-technical requirements, a description of machines 

and tools and their technical features, also consider the irrigation of vineyards, their methods , 

standards used and machinery , with the technical specifications . Also given materials to combat 

pests and diseases, agro-technical requirements applicable to machinery and accessories with the 

technical specifications, preparation of working stations for liquids and refueling units, types of 

machines and devices, chemical treatment technology standards and Works, volume and 

concentration of liquids required technique, recommended operating speeds and widths, as well as 

values of the coefficients are given strokes, traffic patterns. In the same chapter provides agronomic 

requirements of plants forming which are used for this purpose machinery, equipment and tools, 

given their characteristics, as given specifications of the machine for repair trellises and vines, given 

repairs.

The fifth chapter provides agronomic requirements for harvesting, grape-harvesting combine 

considered scheme, describes the machine specifications units and equipment used in harvesting.

The sixth chapter provides machine tools for integrated mechanization, as well as cost-effectiveness 

in their application.

In the seventh chapter considered the operation, maintenance, storage, operating conditions, 

methods of motion parameters on attractive resistance and operations.

In the eighth chapter the safety requirements applicable to the vineyard machines when 

performing different operations.

The tenth chapter describes the construction machines created in Georgia, as well as natural 

phenomena and methods of dealing with them. Are some studies, in particular the issues of basic 

principles of process automation tillage between rows and between the bushes, the block diagram, 

the law tracking the trajectory of the legs, long legs, a working definition of the time , the study of 

the hydraulic system , mechanical -technological bases the choice of parameters in the processing 

rotary working bodies .

In the eleventh chapter are given drawings of machines for viticulture, created in different 

countries.
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omar bedia – saqarTvelos soflis meurneobis 

mecnierebaTa akademiis prezidentis moadgile, amave 

akademiis wevr – korespondenti, saqarTvelos sainJinro 

akademiis namdvili wevri (akademikosi), teqnikis 

mecnierebaTa doqtori. gamoqveynebuli aqvs 140-mde 

samecniero naSromi, maT Soris 2 saxelmZRvanelo, 3 

monografia, miRebuli aqvs saavtoro mowmomebi da 

patentebi. SromiTi saqmianoba daiwyo saqarTvelos 

saxelmwifo zonalur samecniero – kvleviT manqanaTa 

sagamocdo sadgurSi (wamyvani inJineri, laboratoriis xelmZRvaneli), 

muSaobda saqarTvelos soflis meurneobis saministroSi, saqsaxkomsofl-

teqnikis komitetSi (mT. sammarTvelos ufrosi, kolegiis wevri), stde 

institutSi (direqtoris moadgile), saqsaxagromrewavSi (mT. sammarTvelos 

ufrosis pirveli moadgile), respublikuri gaerTianeba “soflteqservisis”

Tavmjdomared, 1997 wlidan muSaobs saqarTvelos soflis meurneobis 

mecnierebaTa akademiaSi. 1998-2004 wlebSi kiTxulobda leqciebis kurss 

agrarul universitetSi, sagnebSi: “Sromis dacva” da “sasoflo – sameurneo 

teqnikis gamocda”. 


