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Sesavali 

tyes da mis resursebs ekonomikis ganviTarebaSi 

didi adgili ukavia. Tanamedrove msoflioSi 

mniSvnelovani miRwevebia xelovnuri merqnuli masa-

lebis warmoebaSi, magram naturalur xe-tyeze 

moTxovnileba sul ufro matulobs.saqarTvelos 

erovnuli meurneobis xe-tyis masalebiT dakmayofi-

lebis amocana SeiZleba miRweuli iyos mxolod xe-

tyis damzadebis procesebis meqanizaciisa da avtoma-

tizaciis maRali xarisxianobis arsebobis SemTxve-

vaSi. am saqmeSi gansakuTrebiT didi roli ekuTvnis 

kompleqsur meqanizacias, romlis drosac yvela 

operacias asruleben manqanebi da meqanizmebi. 

xe-tyis damzadebis teqnologiuri procesi 

rTulia da mimdinareobs sxvadasxva pirobebSi, rac 

gvaiZulebs gamoviyenoT specialuri manqanebi, 

danadgarebi da mowyobilobebi tyesakafze tyis 

Wris, rokebisagan  gawmendis, damorvis, morTrevis 

da sxva operaciebis sawarmoeblad. 

damxmare saxelmZRvanelos pirvel TavSi 

mocemulia xeebis saWreli manqanebis, meqanizmebis 

da mowyobilobebis tipebi da maTdami wayenebuli 

moTxovnebi. ganxilulia jaWvuri, diskuri, cilin-

druli, diskuri frezebis da danebiani gadamWreli 

mowyobilobebis konstruqciebi da maTi muSaobis 

dros uaryofiTi zemoqmedebis Semcirebis meTodebi. 

amave TavSi gaaanalizebulia xeebis mimarTuli 

waqcevisaTvis sxvadasxva samarjvebis muSaobis 

principebi da maTze moqmedi Zalebis angariSi. 

meore TavSi dasabuTebulia mTagorian 

tyesakafebze xe-tyis morTrevis mizanSewoniloba 
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sabgiro morsaTrevi danadgarebiT, maT Soris 

calmxrivi da ormxrivi ganivgadasatani sabagiro 

morsaTrevi danadgarebiT, romlebSic gamoyenebuli 

morTrevis xerxi iTvaliswinebs jalambris sawevi 

bagiriT morebis ganiv morTrevas naxevrad 

dakidebul mdgomareobaSi da igive sawevi bagiriT 

maT daSvebas zeda sawyobze mTlianad dakidebul 

mdgomareobaSi. mocemulia jalambris 

konstruqciebi, dolis bagir-tevadobis, sawevi 

bagiris moZraobissiCqaris da wevis Zalis 

gansazRvris meTodikebi, sabagiro danadgarebis 

sareiso datvirTvis da mwarmoeb-lurobis angariSi. 

sabagiro danadgarebiT tyesa-kafebis damuSavebis 

xerxebi, sqemebi da sxva. 

mesame TavSi mocemulia, xeeebis rokebisagan 

gawmendis instrumentebis  da manqanebis daxasiaTeba, 

tipebi da maTdami wayenebulimoTxovnebi, agreTve 

gawmendis adgili, wesebi da Taviseburebebi. Camoya-

libebulia benzoxerxebiT xeebis rokebisagan gaw-

mendis teqnologia  da xerxebi. ganxilulia TviTma-

vali roksaWreli manqanebis Taviseburebebi da maTi 

mwarmoeblurobis angariSi. ganxilulia, agreTve 

xeebis rokebisagan gawmendis mravaloperaciuli 

manqanebi da maTi konstuqciuli 

Taviseburebebi,maTze usafrTxo muSaobis wesebi. 

meoTxe TavSi ganxilulia, tyesakafze Soltebis 

damorvis, sortimentebis daxarisxebis da merqnis 

daStabelebis operaciebis warmoebis Taviseburebebi, 

benzoxerxebiT  Soltebis sortimentebad damorvis 

saSualebebi da saerTo moTxovnebi. aseve ganxilu-

lia, Soltebis damorva sortimentebad tyissaWrel-
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roksaWrel-dammoravi da roksaWrel-dammoravi manqa-

nebiT. Catarebulia am manqanebis mwarmoeblurobis 

angariSi. mocemulia tyesakafze merqnis Senaxvis 

wesebi da vadebi, agreTve Soltebis damorvis, 

daxarisxebisa da daStabelebis usafrTxo muSaobis 

wesebi. 

damxmare saxelmZRvanelo Sedgenilia stu-is 

satyeo-teqnikuri departamentis  programis mixedviT 

qarTul enaze da qveyndeba pirvelad. 

gaTvaliswinebuli da miRebulia mxedvelobaSi is 

sakiTxebi, romlebic ZiriTadad gamoyenebulia ,,xe-

tyis  damzadebis manqanebisa da mowyobilobebis’’ 

saxelmZRvaneloebSi da avtorTa koleqtivis 

samecniero SromebSi.saswavlo damxmare saxelmZRva-

nelos Sinaarsi eTanadeba xe-tyis  damzadebis 

manqanebisa da mowyobilobebis programas. 

winaswar vuxdiT madlobas yvela im pirs, vinc 

gamogvexmaureba. gamoZaxilebi da SeniSvnebi 

gamogzavneT misamarTze: q. Tbilisi, m. kostavas q. # 

68b, stu. I korpusi, satyeo-teqnikuri # 506 

departamenti. 
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Tavi I 

xeebis Wra 

 
1.1 xeebis saWreli manqanebis da meqanizmebis 

 tipebi da maTdami wayenebuli moTxovnebi 
 

ZiriTadi tyesakafi samuSaoebi teqnologiuri 

procesis iwyeba xeebis WriT _ waqceviT micemuli 

mimarTulebiT. SesaZlebelia xeebis Wris ori xerxi: 

fesvTa sistemiT da ufesvebod, e.i xis tanis 

mocile-biT fesvTa sistemidan. mrewvelobis 

saWiroebisaTvis fesvebisa da jirkebis gamoyeneba 

saSualebas gvaZlevs tyis erTeuli farTobidan 

damatebiT miviRoT 13%-mde merqani. am SemTxvevaSi 

xeebis Wra xorcieldeba miwis zedapiridan 

garkveul simaRle-ze, xis tanis perpendikularulad 

Zalis miyenebiT (jalambrebi, meqanikuri satkepnebi, 

buldozerebi) an wevis Zalis mimarTviT xis tanis 

RerZis gaswvriv vertikalurad an garkveuli kuTxiT 

zeviT (amomZirkvavebi, manipulatoruli manqanebi 

aRWur-vili fesvebis gadamWreli mowyobilobebiT 

da sxv.). zamTris pirobebSi xeebis Wra, 

gruntisaganfesvebis gawmenda, datvirTvis sasawyobo 

samuSaoebis Sesruleba, dakavSirebulia xis tanebis 

mtvrevasTan, ris gamoc xeebis fesvebianad Wra ver 

Rebulobs farTo gavrcelebas da gamoiyeneba 

mxolod tyis farTobebis gawmendis dros gzebis 

mSeneblobebis, dasaxlebebis, soflis meurneobis 

savargulebis da sxva. aqedan gamomdinare xis 
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tanebis da jirkian-fesviani merqnis damzadeba 

mizanSewonilia vawarmooT cal-calke. 

xe-tyis damzadebisas xeebis ufesvebod Wraze 

farTod gamoiyeneba xelis meqanizebuli instru-

mentebi da manqanebi (saWreli, saWrel-mapaketebeli, 

saWrel-morsaTrevi, saWrel-roksaWrel-dammoravi da 

sხva mravaloperaciuli manqanebi). 

manqanuri wesiT tyis Wris ganviTarebam 

gamoiwvia meqanizebuli instrumentebiT merqnis 

damzadebis moculobis nel-nela Semcireba. miuxe-

davad amisa, perspeqtivaSi xe-tyis damzadebis es 

meTodi, msoflios mraval qveyanaSi da maT Soris 

saqarTveloSic, yovelTvis daikavebs mniSvnelovan 

adgils. 

dReisaTvis xeebis Wra meqanizebuli wesiT 

sruldeba benzoxerxebiT, romlebic SeiZleba Seiv-

sos hidrosolebiT da hidrodomkratebiT. hidrodom-

krats iyeneben im SemTxvevaSi, roca xis diametri 

gadaWris adgilze 0,6metrze metia. 

xeebis Wris dros xelis meqanizebul instru-

mentebs da manqanebs waredgineba rigi moTxovnebi. 

gadasatan bezomotorian jaWvian xerxebs unda 

hqondeT: xerxvis maRali mwarmoebluroba, mcire 

masa, unda iyos eqspluataciaSi moxerxebuli da 

usafrTxo, konstruqciulad martivi, ekonomiuri da 

saimedo, agreTve unda akmayofilebdes sanitarul-

higienur moTxovnebs Zravis xmauris da vibraciis 

donesTan dakavSirebiT. 

xeebis saWrelma manqanebma unda gamoricxon 

xeliT Sroma, hqondeT maRali mwarmoebluroba, 

manevrireba, saimedooba da gamavloba, sxva 
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meqanizmebTan unificirebuli baza iyos ekonomiuri 

da moxerxebuli eqspluataciasa da momsaxurebaSi. 

maTma gamoyenebam unda uzrunvelyos minimaluri 

uaryofiTi zemoqmedeba garemoze, misi ekologiur-

dacviTi Tvisebebis SenarCunebiT. maRali radiaciis 

zonebSi tyis Wris dros maT ar unda Seuwyon xeli 

radionuklidebis gavrcelebis sazRvrebis gafarTo-

ebas da unda hqondeT marTvis kabinebi kargad 

maekranebeli da mtverdamcavi efeqtiT. 

miwis doneze xeebis Wris aucileblobis 

SemTxvevaSi benzoxerxebma da manqanebma unda 

uzrunvelyon dazianebis gareSe xis tanis sakinte 

nawilis gadaWra (sakabdoebis mowyobis dros, xe-

tyis datvirTvis punqtebis, gzebis mSeneblobis da 

a.S.), mozardis da darCenili xeebis gazrdis 

asakamde SenarCuneba, ekologiurad usafrTxo 

sawvavze _ mcenareul fuZeze damzadebuli 

biologiurad daSlad zeTebze muSaoba. xeebis 

WrisaTvis manqanis tipis arCeva konkretul bunebriv-

sawarmoo pirobebSi unda ganisazRvros kompleqsuri 

teqnikur ekonomikuri gaangariSebis safuZvelze. 

fesvTa sistemidan xis tanis mosacileblad 

SeiZleba gamoyenebuli iyos sxvadasxva meqanizmi: 

jaWvuri da diskuri xerxebi, cilindruli da 

diskuri frezebi, bryeli, solisebri da sferuli 

danebi (sur. 1.1). rogorc mTel msoflioSi, 

saqarTveloSic farTod gamoiyeneba sxvadasxva 

konstruqciis jaWvuri xerxi, xolo wvrilzomiani 

xeebis gadaWris dros _ danebiani mowyobiloba 

burbuSelis gareSe WrisaTvis.xeebis saWrelad 

mimdinareobs samuSaoebi lazeris sxiviT, 



10 
 

danebiTburbuSelis gareSe WrisaTvis maRali 

sixSiris generatoris amZraviT da sxva. 

 

 
sur. 1.1 xeebis saWreli meqanizmebis sqemebi: 

 

a,b_jaWvuri xerxebi; g_diskuri xerxi; d_cilindruli 

frezi; e_TiTisebri frezi; v_diskuri frezi; 

z,T_brtyeli da solisebri danebi 

 

saWrel meqanizmebs unda hqondes Wris maRali 

mwarmoebluroba, uzrunvelyos xeebis udefeqtodD 

waqceva da moaxdinos tyesakafze maTi Wra 

nebismieri ganlagebis dros, iyos martivi, saimedo 

da cveTamedegi. 
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1.2. xeebis saWreli meqanizmebi 

 

1.2.1. jaWvuri xerxebi 
jaWvuri xerxebi mzaddeba gadasatan Zraviani 

xerxebis (xelis meqanizebuli instrumenti) an xe-

tyis damamzadebeli manqanis muSa organos saxiT, 

romlebic asrulebenxeebis Wras da (an) Soltebis 

damorvas. gadasatan Zravian xerxebs SeiZleba 

hqondeT amZravi Sigawvis da eleqtro Zravebisagan. 

xe-tyis damamzadebeli manqanis muSa organo 

moqmedebaSi modis hidroZravisagan. benzinis 

Zraviani xerxebi tyesakaf samuSaoebze gamoiyeneba 

WrisaTvis, rokebisagan xeebis gawmendis, Soltebis 

damorvis, tvirTsazidaris gabaritebis amovsebis, 

agreTve mosamzadebeli samuSaoebis Sesrulebis da 

tyesakafebis gawmendis dros. rogorc wesi 

eleqtroZraviani xerxebi gamoiyeneba tyis qveda saw-

yobebSi xeebis rokebisagan gasawmendad, Soltebis 

dasamorad da xeebis sigrZeebis dasamokleblad. 

saxerxi aparati warmoadgens jaWvis saWreli 

meqanizmis ZiriTad kvanZs da Sedgeba xerxis saltes, 

wamyvani da amyoli (SeiZleba ar hqondes) varskvla-

vasagan, xerxis saltes damagrebis mowyobilobis, 

damWimi samarjvis, amortizatorisa da saxerxi 

jaWvisagan. xe-tyis damamzadebeli manqanebis saWrel 

organoSi SesaZlebelia iyos erTi an ori saxerxi 

aparati, romelTa miaxloeba SeiZleba iyos 

sworxazovani an wriuli. 
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sur. 1.2. jaWvuri saxerxi aparatis salteebi: 

a,b,g,d,v_marTkuTxa; e_wveTisebri;  

z_mrudwiruli profiliT 

 

xerxis salte (sur. 1.2) asrulebs saxerxi jaWvis 

mimmarTvelis rols, risTvisac mis wiboebze, Tu 

saxerxi jaWvi unagiris tipisaa akeTeben Rarakebs an 

gamonaSverebs. unagiris tipis jaWvebi praqtikulad 

ukve aRar gamoiyeneba. Wris dros mimmarTveli 

salte, iseve rogorc saxerxi jaWvi, ganicdis Zlier 

datvirTvebs, amitom salte mzaddeba cveTagamZle 

masalisagan da gadis damatebiT damuSavebas 

Tvisebebis gaumjobesebisaTvis. is unda flobdes 

sakmaris drekad sixistes. 

jaWvur xerxebze dayenebulia rogorc 

konsoluri, aseve xerxis arakonsoluri salteebi. 
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konsolur saltiani xerxiT SeiZleba xeebis 

moxerxva, romelTa diametri orjer aWarbebs 

saltis Tavisufal sigrZes. arakonsolur saltiani 

jaWvuri xerxiT moxerxili xeebis diametri 

naklebia mis Tavisufal sigrZeze. 

marTkuTxa formis salteebs iyeneben xelis 

instrumentebze, saxerx aparatebSi saWrel da 

mravaloperaciul manqanebSi. salteebi mrudwiruli 

arasimetriuli profiliT gamoiyeneba saWrel 

manqanebze, romlebic moxerxvis Semdeg gadauxerxavi 

nawilis mimarT saltes mobrunebiT awarmoeben xis 

mimarTul waqcevas. saltes aseTi forma xis kintis 

nawilSi amcirebs ganapobis da anaxleCebis 

warmoqmnis albaTobas. specializebul xelis 

Zravian roksaWrelebze gamoiyeneba wveTisebri 

formis mokle salteebi. 

jaWvis salteze xaxuniT gamowveuli simZlavris 

danakargebis Sesamcireblad mis Tavze SeiZleba 

dayen-des mimmarTveli amyoli varskvlavebi an 

sxvadasxva diametris gorgolaWebi, romlebic 

sasakisre kvanZiT moqlonebis daxmarebiT magrdeba 

uSualod salteze (sur. 1.2,b), an Semcvlel 

elementze (sur. 1.2, g,v,z), maT ricxvSi zambariani 

amortizatoriT (sur. 1.2,a). amortizatori, romelic 

Sesrulebulia spiraluri zambarebis paketis saxiT 

(erTi brtyeli zambariT), emsaxureba merqanze 

kbilebis dartymebis Serbilebas da amcirebs 

dinamikur Zalebs jaWvSi _ ganaxerxSi misi CaWedvis 

dros. mcire diametris varskvlavebi da 

gorgolaWebi xerxvis procesSi amcireben uku-cemis 

midrekilebas da maT iyeneben naxevradpro-fesiul 
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xerxebSi. profesiul xerxebs aqvT xerxis salteebi 

didi diametris amyoli varskvlavebiT an 

gorgolaWebiT, rac xerxvis dros uzrunvelyofs 

Wris maRal mwarmoeblurobas da momsaxureobis 

vadis gazrdas. 

xerxis saltes Raris sigane Seesatyviseba 

saxerxi jaWvis wamyvani rgolebis sisqes. xerxis 

saltes sisqes Rebuloben ganaxerxis siganeze 2 5 

mm-iT naklebs, raTa Tavidan aviciloT misi gana-

xerxSi CaWedva. xerxis saltes masis Sesaamcireblad 

masSi SeZleba iyos sxvadasxva formis da zomis 

Riobebi. didi simZlavris jaWvur xerxebSi iyeneben 

gansakuTrebiT mtkice xerxis erTian saltes, 

romlis bolonawilSi gorgolaWis nacvlad dadu-

Rebulia magari Senadnobi (sur.1.2,d). erTiani 

salteebis sigrZe 1,5 m-mdea, dawyebuli Wris 1,05 m 

sigrZidan aRiWurvebian misadgami saxeluriT da 

jaWvis garsacmiT, ori muSiT Zraviani xerxis 

momsaxurebisaTvis. 

wamyvani varskvlavaZravas simZlavres gadascems 

saxerx jaWvs. dadgmulia xerxis Zravas lilvze an 

reduqtoris gamomaval lilvze, aRWurvilia 

kbilebiT da mimmarTvelebiT saxerxi 

jaWvebisaTvis.zogierT xerxebze samsaxuris vadis 

gazrdis mizniT varskvlavas kbilebi Sesrulebulia 

radiusis simetriulad da erTi mxridan gacveTis 

Semdeg is SeiZlebaSebrundes da dayendes meore 

mxridan. wamyvani da amyoli varskvlavebis kbilebis 

ricxvi imyofeba 6 15 diapazonSi, Cveulebrivad 

miiReba Tanabari da SeZlebisamebr kenti. xelis 

Zravian xerxebze kbilebis ricxvi ar aRemateba 11-s. 
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sazRvargareTul xerxebze sul ufro did 

gamoyenebas poulobs Tavisufali rgoli - 

varskvlava, romelsac tradiciuli varskvlavasagan 

gansxvavebiT ar aqvs quros dolTan xisti mierTeba 

da aadvilebs misi Secvlis process. 

damWimi samarjvis daniSnulebaa saxerxi jaWvis 

daWimulobis regulireba, raTa muSaobis dros ar 

amovardes xerxis saltes mimmarTvelebidan da 

Sedgeba xraxnisa da qanCisagan. jaWvis daWimulobis 

regulireba warmoebs qanCis trialiT xraxnze, 

riTac xdeba xerxis saltes Tavisufali sigrZis 

cvlileba.jaWvis gadametebul samontaJo daWimu-

lobas mivyavarT xaxunze energiis danakargebis 

zrdasTan da saxerxi aparatis swraf cveTasTan. 

zogierTi axali konstruqciis xerxebi damatebiT 

dakompleqtebulia saxerxi jaWvis swrafdamWimi 

mowyobilobiT, romelSic xerxis saltes xazovani 

gadaadgileba specialuri damWimi varskvlavas 

xeliT brunvis (sur. 1.7,e) gziTaa uzrunvelyofili. 

saxerxi saltes dasamagrebeli 

mowyobilobakonsolur saxerx aparatebSixraxnulia. 

is saSua-lebas gvaZlevs ara marto xistad 

davamagroT salte, aramedmovabrunoT is saxerxi 

jaWvis Tavisuflad Camosacmelad, anda 

trasportirebis dros SevamciroT xerxis 

gabaritebi. 

saxerxi jaWvi_ saxerxi aparatis mTavari 

elementi, riTac warmoebs xerxva. saxerxi jaWvis 

Wris Tvisebebsa da konstruqciaze damokidebulia 

mwarmoebluroba da jaWvuri xerxebis gamoyenebis 

adgili. 
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 saxerxi jaWvis klasificireba: 

 1)kbilebis formis mixedviT; 

 •brtyeli kbilebiT, romelTagan TiToeuli 

 maTgani xerxvis dros asrulebs gansazRvrul  

samuSaos; 

 •rTuli formis mqone da yvela samuSaos 

 Semsrulebeli Г-s magvari profilis kbilebi,  

ganaxerxis Zirisa da kedlebis warmosaq-    

mnelad, aseve naxerxis transportirebisaTvis; 

 2)mimmarTveli mowyobilobis tipis mixedviT 

 xerxis salteze gadanacvlebisaTvis: 

 •Sua rgolebze boloebiT, gadanacvlebuli  

xerxis saltes kiloSi; 

 •gverdiT rgolebze unagiris tipis Sverile- 

 biT, romelTa Soris warmoiqmneba kiloebi 

 maTSi mimmarTveli xerxis saltes  

 mosaTavseblad; 

 3) rgolebis SeerTebis xerxiT: 

 •dauSleli (moqlonebze); 

 •dasaSleli (SeerTebuli dasaSleli  

 saxsrebiT); 

 4) jaWvis bijis mixedviT: 

 •wvrilrgoliani bijiT 15 mm-mde; 

 •msxvilrgoliani 15 mm-ze meti bijiT. 

  

sazRvargareTis zogierT xerxebSi jaWvis biji 

aris moqlonis or uaxloes RerZs Soris manZili, 

zogSi ki _ nebismieri TanmimdevrobiT ganlagebul 

sam RerZs Soris manZili gayofili orze. 

farTo gavrceleba hpova  mTlianad atvifrulma 

dauSlelma saxerxma jaWvebma Г-s magvari profilis 
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(universaluri) kbilebiT da Sua rgolebze 

boloebiT, romlebic gamoiyeneba gadsatan Zravian 

xerxebze (wvrilrgoliani) da xe-tyis damzadebis 

manqanebis saWrel meqnizmebSi (msxvilrgoliani). 

isini konstruirebulia erTi principiT da 

gamoSvebulia bijiT: 6,35, 8,25, 9,32, 10,26, 12,2, 15, 18,3, 

20 da 30 mm. rac mcirea moqlonebis biji, miT 

maRalia saxerxi jaWvis moZraobis simdovre. saxerx 

jaWvebs aqvT savaWro niSani: ПЦУ (magaliTad ПЦУ-

10,26), STIHL-Oilomatik, OREGON, H30-H64 da sxv., 

romlebic Seicaven modifikaciis did ricxvs 

(gansxvavdebian jaWvis tipiT, wamyvani rgolis 

sisqiT da bijiT), magram rig SemTxvevebSi SeiZleba 

iyos urTierTSenacvlebadi. 

universaluri saxerxi jaWvi Seicavs marjvena 4 

da marcxena 1 Г-s magvar sarandav kbilebs, 

mimmarTvelebs 7, SemaerTebels moqlonebiT 3 da 

rgolebi SemaerTebels moqlonebis 5 gareSe  (sur. 

1.3). Г-s magvari kbilebi Wadrakuli rigiT magrdeba 

gverdiT rgolebze gamotovebis gareSe, anda 

gamotovebiT. TiToeuli kbilis win aris miwodebis 

SemzRudveli 6, romelic zRudavs kbilis mier 

moxsnili burbuSelis sisqes da ganaxerxidan axdens 

naxerxis transportirebas. burbuSelas sisqe 

damokidebulia kbilis miwodebis SemzRudvelis 

simaRlis Secvlaze mis mWrel nawiburTan 

SefardebiT. saxerx jaWvebs susti ukucemis 

Sesabamisi saWreli kbilis win SemaerTebeli 

rgolis nacvlad aqvs rgoli sami kuziT 2, romelic 

xels uwyobs mWreli kbilis mdored SeWras 

merqanSi. mimmarTveli rgolebi ganlagebulia Sua 
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rigSida xerxis saltes RarebSi Semavali boloebiT 

modebaSia wamyvan varskvlavasTan. jaWvis yvela 

rgoli SeerTebulia erTmaneTTan moqlonebiT, 

amasTan Sua rigi moZravia gare rigebTan SedarebiT. 

sarandavkbilebiani saxerxi jaWvebi dabali 

simaRlis kbiliT gankuTvnilia mcire simZlavris 

xerxebisaTvis, normaluri simaRlis_didi 

simZlavris xerxebisa da manqanuri wesiT xeebis 

WrisaTvis. 

 
sur. 1.3. universaluri saxerxi jaWvis elementebi 

 

 
 

sur. 1.4. sarandavkbilebiani saxerxi jaWvebis saxeebi 
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mWreli kbilis formis Sesabamisad arsebobs 

Semdegi saxis sarandav kbilebiani saxerxi jaWvebi. 

jaWvebi kbilis morgvalebuli niCbiT (sur.1.4,a,e) 

vargisia ZiriTadad naxevradprofesionalebisTvis. 

jaWvebs naxevradsatexisebri kbilebiT (sur.1.4,g) 

aqvT Wraze mcire winaaRmdegoba da karg Sedegebs 

aRweven yvela jiSis merqnis Wrisas. jaWvebi 

satexisebri kbilebiT (sur. 1.4,b,v) karg Sedegebs 

uzrunvelyofen magari da gayinuli merqnis xerxvis 

dros. jaWvebi aRWurvili myarSenadnobiani 

firfitebiT (sur. 1.4,z), upiratesad gamoiyeneba 

gaWuWyianebuli da gansakuTrebulad magari merqnis 

Wrisas. jaWvebi specialuri momrgvalebuli 

formiT_CipperebiT (sur. 1.4,d) rekomendebulia 

profesiuli Zraviani instrumentebisaTvis da tyis 

manqanuri Wris dros. 

gadasatan Zravian xerxebSi Г-s magvar kbilebian 

jaWvebTan erTad ganivi xerxvisaTvis iyeneben ПЦП-

15М markis saxerx jaWvebs brtyeli kbilebiT. isini 

Sedgeba marjvena 1 da marcxena 2 mWreli kbilebisa, 

marjvena 3 da marcxena 4 SemomWreli kbilebisa,  

gamxleCi kbilebisa 5, SemaerTebeli rgolebisa 6 da 

moqlonebiisagan 7 (sur. 1.5). gverdiT rgolebze 

ganlagebuli mWreli kbilebi gankuTvnilia 

gverdiTi kedlebis ganaxerxis da kbilgasayaris 

warmosaqmnelad. SemomWreli kbilebi imyofebian Sua 

rgolebze, aqvT aseve gverdiTi gayra, magram 

naklebi, vidre mWrelebs da emsaxurebian gauxleCavi 

boWkoebis SemoWras, riTac uzrunvelyofen mWreli 

kbilebis Canergvas merqanSi. Sua rgolebze 

ganlagebuli gamxleCi kbilebis daiSnulebaa 
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gadWrili boWkoebis CamoxleCa. SemomWrel da 

gamxleC kbilebsaqvT boloebi 8, romlebic 

asruleben mimmarTveli mowyobilobis rols, 

radganac Sedian xerxis saltes kiloebSi 

uZrunvelyofen wamyvan varskvlavasTan modebas. 

jaWvis yvela rgoli gansazRvruli TanmimdevrobiT 

saxsrulad ukavSirdeba erTmaneTs moqlonebiT da 

qmnian blokebs, xolo blokebi_jaWvs. 

Г-s magvari profilis saxerx jaWvebs ПЦПmarkis 

saxerx jaWvebTan SedarebiT SeuZliaT awarmoon 

merqnis xerxva boWkoebis mimarTulebiT nebismieri 

kuTxiT mwarmoeblurobis SeumCneveli daqveiTebiT,  

saWiroeben nakleb miwodebas, amcireben Zravis gada-

tvirTvas da miwodebis SemzRudvelis arsebobiT 

uzrunvelyofen muSaobis usafrTxo pirobebs. maTi 

momzadeba samuSaod (galesva da gamarTva) ufro 

martivia da SeiZleba Catardes ara marto 

eleqtrosalesi Carxebis saSualebiT, aramed xeliT 

mrgvali da brtyeli qlibebiT, specialuri 

Sablonis daxmarebiT. 

 

      
 

sur.1.5. saxerxi jaWvi ПЦП-15М 
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saxerxi jaWvebis daxasiaTeba 

saxerxi 
jaWvis marka 

ПЦУ-8,25 
H-25 

Rapid 
Micro 

ПЦУ-
10,26 
59AC 

ПЦП-
15M 

ПЦУ-
20 

11BC 

jaWvis biji, 
mm 

    

    
 

9,32      

     
 

15 20 18,3 

ganaxerxis 
sigane, mm 

   

   
 

8,3    

   
 

 

7,7 14,6 13,2 

Sua rgolis 
sisqe, mm 

   

   
 

1,6     

    
 

1,8 3,2 3,1 

miwodebis 
SemzRudvelis 
daweva, mm 

       

       
 

0,6-
1,2 

       

       
 

_ 1,4-2,0 1,2-
2,0 

masa 1grZ.m, kg     

    
 

0,29     

    
 

0,38 1,0 0,87 

gamgleji 
Zala, kn 

   

   
 

10,2    

    
 

9,2 13,0 19,1 

 

 saxerxi jaWvis saWrel kbilebs unda hqondeT 

erTnairi Wris kuTxe da erTnairi sigrZe. esamcirebs 

cveTas da Tavidan gvacilebs jaWvis gawyvetas. 

amitom, sworad galesvisaTvis sazRvargareTuli 

xerxebis TiToeul kbilze kawrulas saxiT 

datanilia saservise markireba. Tu eqspluataciisa 

da galesvis procesSi ori saxerxi jaWvi 

gacveTilia ise, rom maTi gamoyeneba SeuZlebelia, 

maSin maTTan erTad unda gamoicvalos wamyvani 

varskvlavac, Tu gacveTilia oTxi jaWvi, maSin 

icvleba salte, e. i. saWreli garnitura unda 

Seicvalos 4-2-1 sqemiT. 

 dasaSvebi galesvebis ricxvi jaWvis srul 

gacveTamde SeiZleba ganisazRvros formuliT 
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sadac:   _ mWreli an sarandavi kbilis sigrZe, 

mm;  _erTi galesvis dros moxsnili  burbuSelis 

sisqe, mm (Cveulebriv             mm.); 2 _ 

minimaluri dasaSvebi kbilis sigrZe, mm. 

 saxerxi jaWvis angariSi simtkiceze warmoebs 

rgolebis gawyvetaze, moqlonebis Wrasa da Telvaze 

masSi aRZruli maqsimaluri Zalis     mixedviT. 

saxerx jaWvSi maqsimaluri Zala tolia 

                         , 

sadac            _wamyvan varskvlavaze maqsimaluri 

wriuli Zala, n;    _ saxerxi jaWvis daWimuloba 

centridanuli Zalidan, n;    _ saxerxi jaWvis 

samontaJo daWimuloba, miRebulia: gadasatani 

jaWviani xerxebisaTvis tolia 150-200 n; saWreli 

manqanebisa da stacionaruli danadgarebisaTvis 

200_400 n;    _ dinamikuri Zala aRZruli saxerxi 

jaWvis varskvlavasTan modebis dros, n. 

 maqsimaluri wriuli Zala wamyvan 

varskvlavaze 

           
         

 
 

sadac:   _Zravas nominaluri simZlavre, vt;   _ 

gadacemis mqk Zravidan wamyvan varskvlavamde;   _ 

Zravas gadatvirTvis koeficienti (Siga wvis 

ZravebisaTvis       , eleqtro ZravebisaTvis    );  

 _saxerxi jaWvis moZraobis siCqare, m/wm. 

  
     

  
 , 

sadac:  _ wamyvani varskvlavas kbilTa ricxvi; 

 _saxerxi jaWvis boloebis biji, romelic 
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modebaSia wamyvan varskvlavasTan, m;  _wamyvani 

varskvlavas brunTa ricxvi, wT-1. 

 saxerxi jaWvis daWimuloba centridanuli 

Zalidan 

       
  

sadac   _ 1 grZivi metri jaWvis masa, kg. 

 amyoli varskvlavasaTvis gluvi gorgolaWis 

saxiT dinamikuri Zala SeiZleba ganisazRvros 

Semdegnairad 

   
     

 

     
 , 

sadac   _ muSa Stos masa, kg;   _jaWvis biji, m. 

 dinamikuri Zala    kbilebiani amyoli 

varskvlavasaTvis iqneba 2-2,5-jer meti, vidre gluvi 

gorgolaWisaTvis. 

 

 

1.2.2. diskuri xerxebi, cilindruli da 

diskuri frezebi 

  

diskuri xerxebis gamoyeneba saSualebas 

gvaZlevs xerxvisaTvis visargebloT didi simZlavre-

ebiT da, maSasadame mivaRwioTsufTa xerxvis maRal 

mwarmoeblurobas (600 sm2/wm da meti). mxolod 

diskuri xerxiT SeuZlebeblia movWraT didi 

diametris xeebi, radganac am SemTxvevaSi xerxis 

diametri unda iyos 2,5-jer meti mosaWreli xis 

diametrze. diskuri xerxebi gamoiyeneba xe-tyis 

damamzadebeli manqanebis mxolod calkeul 

nimuSebSi wvrilzomiani xeebis mosaWrelad. 
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diskuri frezebi ufro perspeqtiulia diskur 

xerxebTan SedarebiT. maT igive Rirebuleba aqvT, 

rac diskur xerxebs, garda amisa gaaCniaT didi 

sixiste, riTac SesaZlebelia gamoviyenoT gare 

centruli amZravi da amiT uzrunvelvyoT gaci-

lebiT didi diametris xeebis Wra. gare centruli 

amZravis dros saxerxi aparatis centraluri nawili 

daxurulia uZravi loyebiT da aseTi saxerxi 

aparati SeiZleba gamoyenebuli iqnes sayrden 

sibrtyed moWrili xeebis Sesakaveblad. 

gamokvlevebma gviCvena, rom diskurma frezebma 

SeiZleba gamoyeneba hpovon gadamWreli mowyobilo-

bis saxiT uwyveti moqmedebis xe-tyis damamzadebel 

manqanebSi, romlebic awarmoeben xeebis SeuCerebliv 

waqcevas. aseTi frezi TviTon warmoadgens disks, 

romlis wrewiris mimmarTvel kiloebSi dayenebulia 

mWereli kbilebi.maRali simtkicis Senadnobisagan 

damzadebul mWreli elementebis frezebs 

galesvebis gareSe SeuZliaT imuSaon xangrZlivi 

drois ganmavlobaSi. 

diskuri frezebis daxmarebiT SeiZleba 

ganxorcieldes xeebis gadaWra jirkis SigniT 

mimarTuli sferuli sibrtyiT, rac saSualebas 

gvaZlevs Semcirdes misi simaRle da damzaddes 

merqnis damatebiTi raodenoba. 

cilindrulma frezebma (sur. 1.1, d), maT Soris 

konsoluri amZraviT (sur 1.1, e) ver poves gamoyeneba, 

rogorc saWrelma meqanizmebma, vinaidan rTulia 

maTi damzadeba da eqspluatacia. sakmarisi simtki-

cis uzrunvelsayofad frezis diametri unda iyos 

80_100 mm, maSasadame ganaxerxis sigane unda iyos 
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igive. amotom Wris maRali mwarmoeblurobis 

uzrunvelsayofad aseTi siganis ganaxerxi saWiroebs 

did simZlavres, rac Tavis mxriv dakavSirebulia 

saWreli meqanizmis masis da zomebis zrdasTan. 

aseTi siganis ganaxerxis dros adgili aqvs xis 

tanis kintis faseuli nawilis did danakargebs_ 

burbuSelas saxiT. 

 

 

 

1.2.3. danebiani gadamWreli mowyobilobebi 
  

gadamWreli mowyobilobebi danebis saxiT (sur. 

1.1, z,T) gansxvavdebian konstruqciis simartiviT, 

muSaobaSi saimedoobiT da maRali mwarmoeblu-

robiT. aseTi mowyobilobis sufTa Wris mwarmo-

ebluroba aTjer aWarbebs jaWvuri xerxebiT sufTa 

xerxvis mwarmoeblurobas. magram danebian 

gadamWrel mowyobilobebs aqvT naklovani mxareebic. 

am mowyobilobiT xis gadasaWrelad saWiroa didi 

Zala (500-700 kn). aseTi Zalebis dros da 

burbuSelis gareSe Wrisas xdeba xis tanis 

boWkoebis Sreebad dayofa da gadaWris adgilas 

bzarebis warmoqmna, romlebic SeiZleba gavrceldes 

xis tanis gadaWris adgilze (0,5 m-mde). naklovan 

mxareebs SeiZleba miekuTvnos aseve mowyobilobis 

didi masa (700-1500 kg) da gabarituli zomebi. aqedan 

gamomdinare,am naklovanebis gamo danebianma 

gadamWrelma mowyobilobebma ver moipoves 

gavrceleba. 
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ZiriTadad danebiani gadamWreli mowyobiloba 

0,3 m-mde diametris xeebis jirkTan gadasaWrelad 

gamoiyeneba merqnis damzadebis dros celuloza-

qaRaldis da filebis warmoebisaTvis, romelTa-

Tvisac merqanSi naxeTqebis gaCenas mniSvneloba ara 

aqvs. formis mixedviT danebi SeiZleba iyos 

brtyeli, solisebri an Sesrulebuli gvirgvini-

sebri saWrisebis saxiT. danebis miaxloeba SeiZleba 

iyos sworxazovani da mrudxazovani (gaWimviT), 

romelic mniSvnelovnad amcirebs xis tanze 

naxeTqebis warmoqmnas da maT sigrZes. kbilTaSoris 

Rrma Rrmulebis arseboba foladis tiloze 

gvirgvinisebri saWrisebiT, romlebSic gaWimvis 

procesSi Tavsdeba burbuSela, aseve amcirebs xis 

tanze naxeTqebis raodenobas da saSualebas 

gvaZlevs saWrisze ganvaxorcieloT 20 mm-mde 

miwodeba. konstruqciis mixedviT danebiani 

gadamWreli mowyobilobebi SeiZleba iyos sayrdeniT 

(sur. 1.1, T), ukudaniT da ori moZravi daniT (sur. 

1.1,z). ukudanisa da moZravi danis gamoyeneba 

ramdenadme aumjobesebs danebiani mowyobilobebis 

ZaliT WrissamuSaos. danebis sisqe 6-25 mm, xolo 

miwodebis siCqare _ 0,05-0,1 m/wm. solisebri danis 

gadamWrel meqanizmebs SeuZliaT uzrunvelyon 

xeebis mizan-mimarTuli gadagdeba. danebiani 

gadamWreli mowyobiloba Sesrulebulia sakidi 

mowyobilobis saxiT, dadgmulia xe-tyis 

damamzadebeli manqanis CarCoze an mis 

manipulatorze da hidroamZravis saSualebiT modis 

moqmedebaSi. 
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1.3. jaWvuri saxerxi aparatis  

Zravas simZlavris angariSi 
 

jaWvuri xerxis Zravas mier gamomuSavebuli 

simZlavre ixarjeba xerxvaze, saxerxi jaWvis 

salteze xaxunis gadalaxvaze, aseeve brunvis 

gadacemis dros winaaRmdegobebis daZlevaze Zravas 

lilvidan wamyvan varskvlavamde. 

jaWvuri xerxis mier moxmarebuli Zravas 

simZlavre SeiZleba vipovoT, Tu gvecodineba wamyvan 

varskvlavaze saxerxi jaWvis daWimuloba miwydomis 

wertilSi 3 da misi varskvlavadan Camoqanebis 

wertilSi 0 (sur. 1.6). jaWvis daWimuloba wertilSi 

0 minimaluria da tolia samontaJo daWimulobisa  . 

daWimuloba wertilSi 1 Seadgens 

       ხ           , 

sadac:  ხ _ jaWvis salteze xaxunis Zala;   _ erTi 

grZivi metri jaWvis wona, n;    _ xerxis 

saltes sigrZe (varskvlavebis RerZebis 

mimarT), m;   _ jaWvis salteze xaxunis 

koeficienti: perioduli dazeTvis dros 

          ; uwyveti avtomaturi dazeTvis 

dros            . 

daWimuloba wertilSi 2 wertil 1-Tan 

SefardebiT izrdeba 8%-iT, jaWvis saxsrebSi 

xaxunis Zalis gadalaxvis xarjze wamyvan 

varskvlavaze gadasvlis Semdeg da xaxunis Zalebze 

amyoli varskvlavas sakisarebSi. 

                           , 
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sur.1.6. jaWvuri xerxis Zravas simZlavris  

gaangariSebis sqema 

 

 daWimuloba wertilSi 3 

                   , 

 an 

                            , 

sadac    Wris Zalaa, n;    _ gamownexis Zala, n. 

gamownexis Zala    tolia miwodebis Zalisa 

(miaxloebis Zala) da mWreli nawiburis sibasreze 

damokidebulebiT Seadgens             . angariSis 

dros saWiroa miviRoT      , vinaidan, 

SesaZlebelia dablagve-buli mWrel nawiburiani 

jaWvebiT xerxva. maSin wevis Zala 

                                       

jaWvuri xerxiT xerxvis dros daxarjuli 

simZlavre (vt),  
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 ხ  
      

 
, 

sadac  _gadacemism.q.k Zravas lilvidan wamyvan 

varskvlavamde. 

am simZlavriT gadatvirTvis unaris gaTvalis-

winebiT SeirCeva amZravi Zrava _ Sigawvis, 

hidravlikuri an eleqtruli. 

Sigawvis ZravebisaTvis damyarebuli simZlavre 

   
 ხ

 
, 

 eleqtroZravebisaTvis  

           
 ხ

 
, 

sadac   _ Zravas gadatvirTvis koeficienti: 

Sigawvis ZravebisaTvis       ; eleqtroZravebi-

saTvis          ;         _ saSualo kvadratuli 

simZlavre. 

         
 ხ
    

        
, 

sadac          _ xerxvis da Zravas uqmi muSaobis 

jamuri xangrZlioba, wm. 

hidroZrava SeirCeva xerxvaze daxarjuli 

nominaluri simZlavriT an mbrunavi momentis 

sididis mixedviT. 

   
 ხ

 
 

 ხ   

     
, 

sadac    _ hidroZravas mbrunavi momenti, n.m;   _ 

hidroZravas brunvis kuTxuri sixSire, rad/wm;   _ 

wamyvani varskvlavas brunvis sixSire, wT-1 

(reduqtoris gareSe Zravas lilvze varskvlavas 

dayenebis dros). 
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1.4jaWvuri Zraviani xerxebis 

konstruqciebi 

 

1.4.1 saerTo cnobebi 
 

daniSnulebis mixedviT benzoxerxebi iyofa 

specializebul da universalurad. specializebul 

xerxebs miekuTvnebian isini, romlebic gamoiyenebian 

mxolod erT operaciaze gadawyobis gareSe. isini 

Sesrulebulia saxelurebis maRali ganlagebiT. 

universaluri xerxebi, rogorc wesi gamoyenebulia 

ramodenime operaciaze gadawyobis gareSe (moWra, 

xeebis rokebisagan gawmenda an (da) damorva). maT 

miekuTvneba e.w. ureduqtoro xerxebi. 

benzoxerxebis Zravebis saxiT gamoyenebulia 

erTcilindriani karburatoriani Zravebi haeris 

gacivebiT, simZlavriT 1,2 8,6 kvt. xerxebi 2,1 kvt-mde 

simZlavriT iTvleba moyvarul an ,,msubuq” klasad. 

,,saSualo klasis” didi simZlavris xerxebi gankuT-

vnilia profesiuli xe-tyis damamzadebeli samuSao-

ebisaTvis, amasTan 4 kvt-ze meti simZlavris "mZime" 

xerxebi rekomendebulia msxvilzomiani magarmer-

qniani jiSis xeebis mosaWrelad. xerxis masis Semci-

rebis mizniT iyeneben Zravebs brunvis sixSiriT 

13000wT-1– mde gazrdili kumSvis xarisxiT. Zravas 

karteri keTdeba hermetulad, vinaidan karteridan 

muSa narevi cilindrSi Seiwoveba. 

Tanamedrove benzoxerxebSi karburatorebi 

(saukeTesoebSi - vibroizolirebulebi) tivtivas 

gareSe, sawvavis gadamqaCi tumboTi, uzrunvelyofs 

xerxis muSaobas nebismier mdgomareobaSi. 
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muSa narevis aaleba Zravas cilindrSi xorciel-

deba magnetosagan sanTlis anTebiT. Zravas gaCerebi-

saTvis anTebis sistemas aqvs gamosarTavi Rilaki. 

Zrava gaiSveba starteris meSveobiT, romelic 

SeiZleba iyos mosaxsneli an CamontaJebuli xerxis 

korpusSi. 

benzoxerxebis Zravebis gasaciveblad cilindris 

gare wibovan zedapirze Semoiqreva centridanuli 

ventilatoriT Seqmnili haeris mimarTuli nakadi. 

gadasatan jaWvian benzoxerxebs specialuri 

dazeTvis sistema ar gaaCniaT. cilindris da muxla 

lilvis sakisrebis dazeTva warmoebs zeTiT, 

romelic emateba sawvavs proporciiT 1:12-dan 1:50-mde 

xerxis markisagan damokidebulebiT. Zravas SigniT 

sawvavis narevSi moxvedrili zeTi, rogorc muSa 

narevis ufro mZime fraqcia, ileqeba moxaxune 

zedapirebze da zeTavs maT. 

gadasatani jaWviani benzoxerxebi mzaddeba 

reduqtoriT da ureduqtorod, rac mniSvnelovnad 

amcirebs xerxis masas. erTsafexuriani konusuri 

reduqtoris arseboba saSualebas gvaZlevs, auci-

leblobis SemTxvevaSi SemovabrunoT saxerxi 

aparati Tavisi RerZis garSemo, movaxdinoT xerxis 

gadarTva Zravis mdebareobis Seucvlelad Wris an 

damorvis reJimSi muSaobisaTvis. reduqtoriani 

xerxebis Wris siCqarea 10-12 m/wm, xolo 

ureduqtorosi _ 16-22 m/wm. 

mbrunavi momenti Zravidan gadaecema saxerx 

aparats friqciuli quroTi, romelic avtomaturad 

gamoirTveba Zravas dabal sixSireze muSaobis dros 

da wyvets saxerxi jaWvis moZraobas uqm svlaze. Tu 
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brunTa ricxvis Semcireba warmoadgens Zravas 

gadatvirTvis Sedegs, maSin is amiT icavs Zravs 

gadatvirTvisagan. reduqtoris arsebobis dros 

gadabmis quro dgas muxla lilvsada 

reduqtorsSoris, xolo ureduqtoro xerxebSi _ 

muxla lilvsa da wamyvan varskvlavas Soris. 

gadasatani jaWviani benzoxerxebi, rogorc wesi 

gamoSvebulia konsoluri saxerxi aparatiT, 

romelic muSaobis procesSi uzrunvelyofilia 

uwyveti dazeTvis mqone specialuri zeTis tumboTi. 

 

 

 

 

1.4.2. benzoZraviani jaWvuri xerxebis 

konstruqciebi 
 

universaluri xerxebis mwarmoeblebad iTvleba 

wamyvani firmebi ,,STIHL”,"KHUSKVARNA",,"PARTNER”. 

farTod gamoiyeneba rusuli warmoebis xerxebi 

saxelurebis maRali ganlagebiT,,Дружба-4М”, ,,МП-5 

,,Урал-2 электрон”,,,М-228” da reduqtoris gareSe,,Таига-

245” ,,Крона-202”. mcire raodenobiT gamoiyeneba 

universaluri xerxebi ,,Solo”, ,,Dolmar” (germania), 

,,Alpina” (italia), ,,МоторСиг” (ukraina).erToblivad 

Seqmnili ruseT-SvedeTis sawarmo ,,Хумки-Хускварна” 

uSvebs universalur xerxebs: 257, 254XP da 

saxelurebis maRali ganlagebiT 262XPH, miTiTebuli 

xerxebi (sur.1.7) Sedgeba Semdegi ZiriTadi kvanZebi-

sagan: Zrava 1, gadasabmeli quroebi, reduqtori 2, 
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saxerxi aparati 3, CarCoebi saxelurebiT 4 an 

xelebis 5 damcavi mowyobilobebiT 6, saxerxi jaWvis 

muxruWi 7, starteri 8. 

Zrava benzinis, erTcilindriani, ortaqtiani, 

karburatoris mrudmxara kameruli gaqreviT, e.i. 

Zra-vas karteri dguSiT asrulebs gamqrevi tumbos 

rols. Zrava Sedgeba cilindris, dguSis, karteris, 

mrudmxara-barbaca meqanizmis da airganawilebis, 

kvebis, anTebis, SezeTvis, gagrilebis sistemebisagan. 

vibraciis Sesamcireblad ureduqtoro xerxis 

Zravebs aqvT maTanabrebeli meqanizmebi. 

Zravas cilindri Camosxmulia aluminis Senad-

nobisagan da Sesrulebulia rogorc erTi mTliani 

detali. garedan mas aqvs specialuri gaciebis 

zedapiri wiboebis saxiT. cilindris Siga (muSa) 

zedapiri cveTamedegia galvanuri dafarviT, sisqiT 

 0,1 mm-mde. dguSic aseve Camosxmulia aluminis 

Senadnobisagan da momaragebulia RarakebSi 

CaZiruli ori kompresiuli rgoliT (Tujis). 

rgolebiani dguSis saSualebiT hermetizirdeba 

cilindrisa da karteris muSa Rruebi. cilindrs 

aqvs SemSvebi fanjara, romlis saSualebiTac muSa 

narevi miewodeba mis zeda nawils da gamosabolqvi 

fanjara namuSevari airebis gamosaSvebad. SemSvebi 

fanjris milyelze magrdeba karburatori, 

gamosabolqvi fanjris milyelze_mayuCi. cilindris 

TavSi arsebul naxvretSi Caxraxnulia anTebis 

sanTeli. 
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sur. 1.7. benzoxerxebi: a_,,МП-5 ,,Урал-2 э”, b_,,JONSERED”, 

g_,,HUSKVARNA 262XPH”;d_,,STIHL-088”;e_,,STIHL-026”;  _,,Solo-667”. 

1-Zrava; 2-reduqtori; 3-saxerxi aparati; 4-CarCo 

saxelurebiT; 5-wina saxeluri; 6-xelebis dacvis ukana 

mowyobiloba; 7-xelebis dacvis wina mowyobiloba saxerxi 

jaWvis amZravis muxruWiT; 8-starteri; 9-sawvavis avzis 

sacobi; 10-anTebis sanTeli; 11-saxerxi jaWvis damWimi 

mowyobiloba; 12-dakbiluli sabjeni; 13-mayuCi; 14-zeTis 

avzis sacobi; 15-droselis safaris berketi; 16-mqnevara 

frTovanaTi; 17-droselis blokirebis klaviSi 
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Zravas karteri_dasaSleli, Camosxmuli. masze 

magrdeba Zravas ZiriTadi kvanZebi. is muSa narevi-

saTvis warmoadgens kameras. karteris hermetuloba 

muxla lilvis gamosvlis adgilebSi miRweulia 

rezinis CobalebiT karterisa da cilindris 

miltuCas Soris Suasadebebis CayenebiT. 

mrudmxara-barbaca meqanizmi Sedgeba barbacasa-

gan, dguSis TiTisa, muxla lilvisa da mqnevara-

sagan. yvela es detali damzadebulia legirebuli 

foladisagan. barbaca akavSirebs dguSs muxla 

lilvTan. barbacas zeda Tavi uerTdeba dguSs 

nemsisebri sakisris separatoriT masSi Cawnexili 

TiTis meSveobiT, romelic gverdiTi gadanacvle-

bisagan Sekavebulia ori rgolisebri zambariani 

saCeriT. barbacas qveda Tavi barbacis yelebiT 

muxla lilvTan uSualod mierTebulia nemsisebri 

sakisriT. Zravas muxla lilvi Sesrulebulia 

moculobiTi datvifris gziT, SeiZleba Sedgebodes 

ori an sami nawilisagan erTmaneTTan SeerTebuli 

dauSleli kvanZiT. Zravas karterSi is Cayenebulia 

or burTula sakisarze. muxla lilvis erT boloze 

damagrebulia gadabmis quros wamyvani nawili, xolo 

meoreze _ sogmanis daxmarebiT mqnevara. mqnevara 

dguSis muSa svlis dros axdens energiis 

akumulirebas da ukan aZlevs mas muSa svlebis 

SualedebSi, riTac amcirebs muxla lilvis 

araTanabar brunvas. 

ZiriTadi elementebi, romlebic uzrunvelyofen 

airganawilebis meqanizmis muSaobas warmodgenilia 

1.8. suraTze. 
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dguSi asrulebs mkveTaras rols. dguSis moZ-

raobis dros zeviT _ qveda ganapira mdebareobidan 

e.w. qveda mkvdari wertilidan _ iketeba 

gamosabolqvi da saqrevi fanjrebi. cilindrSi xdeba 

muSa narevisSekumSva, xolo dguSis qveS karterSi 

war-moiqmneba gauxSoeba. zeda ganapira 

mdebareobasTan _ e.w. zeda mkvdar wertilTan _ 

miaxloebis dros ixsneba SemSvebi fanjara da 

karburatorSi momzadebuli muSa narevi Seiwoveba 

karterSi (sur. 1.8,a). roca DdguSis Tavi imyofeba z. 

m. w-dan 1,8_3,4 mm manZilze, muSa narevi aaldeba. am 

drois ganmav-lobaSi dguSi aRwevs z. m. w. da 

mkveTrad mzardi wnevis qveS myofi muSa narevis wvis 

Sedegad moZ-raobs qveviT, riTac sruldeba muSa 

svla. am dros gadaiketeba SemSvebi fanjara da muSa 

narevi ikumSeba karterSi. SeZlebisamebr q. m. w-Tan 

miaxloebisas dguSi jer aRebs gamosabolqv 

fanjaras, romlidanac namuSevari airi gareT 

gamoiSveba, Semdeg ki saqrevi arxis gavliT (sur. 

1.8,b) cilin-drSi Sedis karterSi wnevis qveS myofi 

axali muSa narevi _ erTdroulad namuSevari 

airebis mocilebiT. dguSi gaivlis ra q.m.w, mqnevaras 

energiis moqmedebiT iwyebs zemoT moZraobas da 

mTeli procesi meordeba. amrigad, muSa procesis 

cikli ZravaSi xdeba dguSis ori svliT an muxla 

lilvis erTi bruniT da aseT Zravas ewodeba 

ortaqtiani. 

Zravas kvebis sistema Sedgeba benzinis avzis, 

karburatoris, filtrebis (sawvavis da haeris), 

sawvavis sadenebis da marTvis berketebisagan. 

rusuli xerxebisaTvis sawvavi warmoadgens А-72an 
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araeTilirebuli А-76benzinis moculobiTi wilebis 

12-25 narevs erTi wili saavtomobilo zeTiT M-8A. 

sxva xerxebisaTvis 25_40 wilebis narevs benzinisa 

АИ-92 (АИ-96) erT wil zeTTan ortaqtiani 

ZravebisaTvis mobil super-2T, volvoline-2T  ნ Азмолстарт-2Т 

da sxva. Sesabamis xerxebze safirmo benzinis  da 

zeTis Sefardebam SeiZleba miaRwios 50:1. 

 
 
sur. 1.8. benzoxerxis ortaqtiani Zravis muSaobis principi:a 

_SeSveba da SekumSva; b_wva da gamosrola; 1_wvis kamera; 

2_dguSi; 3_gamosabolqvi fanjara; 4_SemSvebi fanjara; 

5_karteri; 6_muxla lilvi; 7_gamosaqrevi arxi; 8_amnTebi 

sanTeli. 

 

"МП-5","Урал-2э", "Дружба-4" xerxebis benzinis 

avzebi damzadebulia furclovani liTonisagan da 

ganlagebulia xerxis CarCoze. ureduqtoro xerxebis 

benzinis avzebi ganlagebulia xerxis korpusze. 

sawvavis miwodeba benzinis avzidan karburatorSi 

xorcieldeba sawvavsadeniT. sawvavi meqanikuri 

minarevebisagan iwmindeba saleqarze dayenebuli 

badisebri filtris daxmarebiT( xerxebi "МП-
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5","Урал-2э", "Дружба-4"); sawvavis aRebaze (xerxebi 

,,Таига-245”, M-228 da sxv.); karburatorSi (xerxebi 

,,ELEKTROLUX” – is koncernis das xv.). sawvavis xarjvis 

dros vakuumis mocilebisaTvis benzinis avzebSi 

Cadgmulia specialuri safSvinis mowyobiloba. 

praqtikulad yvela xerxze dadgmulia 

membranuli tipis karburatori tivtivas gareSe. 

karburatori emsaxureba muSa narevis momzadbas da 

uzrunvelyofs Zravas normalur muSaobas uqm 

svlaze da datvirTvis qveS. xerxis yovelnair 

mdebareobaSi muSaobis uzrunvelsayofad gamoiyeneba 

karburatorebi mimtumbi tumboTi. 

karburatori (sur. 1.9) Seicavs sam ZiriTad 

nawils: sawvavis tumbo I, korpusi II sawvavis 

dozirebis sistemiT Zravas uqm da datvirTvis qveS, 

agreTve sawvavis kamera III membranuli meqanizmiT. 

sawvavis tumbos aqvs membrana 6, sawvavis mimyvani 

Stuceri 21, sarqvelebi 2 da 7. muxla lilvis 

brunvis dros cvalebadi wneva karterSi arxiT 5 

gadaecema tumbos RarSi membranis Tavze, rac iwvevs 

mis moZraobas zeviT da qveviT. membranis zeviT 

moZraobis dros (gauxSoeba karterSi) dguSis qveda 

arxSi gauxSoebis qmedebiT sawvavi Seiwoveba 

gaxsnil SemSveb sarqvelSi 2 (sur. 1.9, a). membranis 

qveviT moZraobis dros (wnevis mateba karterSi) 

sarqveli 2 iketeba, iReba sarqveli 7 da sawvavi 

filtris 9 Semdeg arxiT 10 gadaecema sawvavis 

kameris sawvavis maregulirebel sarqvels 12 (sur. 

1.9, b). sawvavis kameris membranuli meqanizmi Sedgeba 

membranisagan 15 da maregulirebeli berketisagan 16. 

membranas 15 daxmarebiT, berketze 16 zemoqmedebiT 
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iReba sarqveli 12 da sawvavi Sedis sawvavis 

kameraSi. sawvavis sarqveli 12 iketeba zambaris  14 

moqmedebiT. membranis qvemoT Rruebi atmosferos 

uerTdebian naxvretis 17 saSualebiT, xolo zemoT _ 

difuzoriT (venturis saqSeni). difuzorSi wnevis 

Semcirebis dros is vrceldeba sawvavis kameris 

zemo RruSi da membrana maRla gaRunviT aRebs 

sawvavis arxs. amrigad, membraniT regulirdeba 

sawvavis miwodeba  sawvavis kameraSi da 

SenarCundeba masSi mudmivi wneva. 

Zravas datvirTviT muSaobis dros sawvavis 

dozireba xorcieldeba sarqveluri mfrqvevaniT 

(JiklioriT) 1, mimyvani arxis mTavari 

maregulirebeli xraxniT 18. mfrqvevanis uku 

sarqveli aferxebs sawvavi kameris RruebSi arxiT 

atmosferuli haeris moxvedras Zravas uqm svlaze 

muSaobis dros. sawvavis dozirebis es sistema 

warmoadgens mTavars. uqmi svlis dros sawvavis 

miwodeba warmoebs uqmi svlis mfrqvevanebis 4, 3 da 

mimyvani arxebis gavliT, uqmi svlis 

maregulirebeli xraxnis 13 saSualebiT (sur. 1.9, g). 

pirveli gaSvebis dros an xangrZlivi droiT 

Sesvenebis Semdeg aucilebelia karburatori 

Seivsos sawvaviT. amisTvis saWiroa starteriT 

ramodenimejer mdovred davatrialoT Zravas muxla 

lilvi karburatoris daxuruli haersafaris 19 

dros (sur. 1.9, d) an davawveT: gamamdidrebel 

Rilaks (rusuli xerxebi), xelis swvavis tumbos 

Rilaks (mTel rig sazRvargareTul xerxebSi). 

ukanasknel SemTxvevaSi Warbi sawvavi ukan 

gadaiRvreba sawvavis avzSi. 
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sur. 1.9. karburatoris sqema sawvavis tumboTi: 

I – sawvavis tumbo; II – korpusi sawvavis dozirebis 

sistemiT; III – sawvavis kamera membranuli meqanizmiT; 

a – sawvavis tumbo (gauxSoeba karterSi); b –sawvavis 

tumbo (wnevis mateba karterSi); g – uqmi svla; d – 

Zravis gaSveba 
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difuzorSi muSa narevi warmoiqmneba haerTan 

Serevis Sedegad filtris (safiltravi elementi 

Sedgeba safeiqro anda liTonis badis qsovilisagan) 

gavliT Jikliorebidan Sewovili sawvaviT. sawvavis 

narevi 14,8 kg haerisa da 1 kg sawvavis SedgenilobiT 

miiReba. haeris siWarbis koeficienti     . sawvavi 

TiTqmis mTlianad iwvis.              diapazonSi 

narevi aalebadia. narevis Sedgeniloba datvirTvisa 

da uqmi svlis dros regulirdeba Sesabamisad 

xraxnebiT 18 da 13. Caxraxnis dros narevi Raribdeba, 

xolo amoxraxnis dros _ mdidrdeba. Tu saWiroa 

uqm svlaze muxla lilvis brunTa ricxvis dakleba, 

maSin amoxraxnian SemzRudvel xraxns 8, romelic 

ucvlis mdebareobas droselis safars 11, xolo Tu 

saWiroa gazrda _ Caxraxnian. datvirTviT muSaobis 

dros droselis safaris mdebareoba ganisazRvreba 

airis samarTavi berketiT. 

muSaobis procesSi haeris filtris gaWuWyia-

nebas mivyavarT difuzorSi difuzorSi wnevis 

Semcirebamde, aqedan gamomdinare _ narevis 

gamdidrebamde da Zravas simZlavris daqveiTebamde. 

amitom sawvavis mudmivi wilis SenarCunebis mizniT, 

haeris filtris gaWuWyianebisagan damoukideblad, 

uaxles karburatorebs aqvT kompensatori. kompen-

satori haeris filtris sufTa mxares maTanabre-

beli arxis gavliT aerTebs zeda RrmuliT 

membranas. amis Sedegad wneva membranaze yovelTvis 

tolia difuzoris SesasvlelSi arsebuli wnevisa. 

namuSevari airebi gamoifrqvevian atmosferoSi 

mayuCis gavliT, warmodgenili kameris saxiT, dayo-

fili naxvretebiani tixrebiT. maTSi gavlis Semdeg 
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airis wneva nel-nela mcirdeba, ris gamoc airebi 

atmosferoSi gamodian Semcirebuli xmauriT. 

anTebis sistema benzinis xerxebSi Sedgeba 

mqnevaras tipis magnetos, maRali Zabvis sadenis, 

sanTlis amnTebis da anTebis gamomrTvelisagan. 

magneto Tavad warmoadgens denis wyaros da 

emsaxureba dabali Zabvis gadayvanas maRalSi. 

magneto SeiZleba iyos kontaqturi da ukontaqto 

(eleqtronuli). 

kontaqturi magneto Sedgeba mudmivi magnitebis, 

anTebis koWebis, mwyvetaras, kondensatoris, gamom-

rTvelis da Zirisagan.mudmivi magnitebi damagrebu-

lia Zravas mqnevaraze da brunaven masTan erTad. 

magnetos danarCeni nawilebi montaJdeba Zirze. 

anTebis koWi Sedgeba rkinis gularisagan, pirveladi 

1 da meoradi 2 gragnilebisagan (sur.1.10a). pirve-

ladi gragnilebis jaWvSi mimdevrobiT CarTulia 

mwyvetara uZravi 4 da moZravi 5 kontaqtebiT. uZravi 

kontaqti mierTebulia masiT, xolo moZravi 

izolirebulia misgan da ganlagebulia mwyvetaras 

berketze teqstolitis qusliT, romelic  Zravis 

muSaobis dros eyrdnoba muxla lilvis muStas 6. 

kontaqtebis Caketva xorcieldeba zambariT, xolo – 

gaxsna muStas moqmedebiT quslze. mwyvetaras 

paralelurad  CarTulia kondensatori 7 pirvelad 

gragnilSi denis ufro mkveTrad SecvlisaTvis, 

kontaqtebis gaxsnisa da mwyvetaras kontaqtebSi 

naperwklis Semcirebis dros. meorad gragnils aqvs 

xviebis ufro meti raodenoba. erTi boloTi is 

SeerTebulia pirvelad gragnilTan, xolo misi 

gavliT masasTan. meore bolo maRali Zabvis sadenis 



43 
 

daxmarebiT SeerTebulia sanTlis Sua RerosTan 

(masisagan izolirebulad). 

Zravis muSaobis dros (mqnevaras da mudmivi 

magnitebis brunvisas) magnituri Zalxazebi kveTen 

anTebis koWis pirvelad gragnils da aRZraven masSi 

eleqromamoZravebel Zalas. im momentSi, roca denis 

Zala aRwevs maqsimums, warmoebs kontaqtebis gaxsna 

mwyvetaras quslze muStas 6 moqmedebiT. deni da 

masTan erTad magnituri veli pirvelad gragnilSi 

qreba.  magnituri velis myisierad gaqrobiT meorad 

gragnilSi maRali Zabvis deni ganicdis induqci-

rebas (12-18 kvt), romelic xvdeba anTebis sanTelSi. 

sanTlis 3 kontaqtebs Soris gadaxteba naperwkali, 

romliTac muSa narevi Zravas cilindrSi aaldeba.      

 
sur. 1.10. benzoxerxis anTebis sistemis sqema: 

a – kontaqturi; b, g, d – ukontaqto 

magnetoTi 
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imasTan dakavSirebiT, rom mwyvetaras teqtoli-

tis qusli Zravas muSaobis procesSi cvdeba, 

aucilebeblia periodulad (50-70 Zrava-saaTebis 

muSaobis Semdeg) daregulirdes RriWo kontaqtebs 

Soris. mTlianad gaTiSul kontaqtebs Soris 

daregulirebis dros rekomendebulia dayendes 

RriWo          mm-is toli. sanTlis eleqtrodebs 

Soris normaluri RriWo tolia 0,5-0,7 mm. 

momuSave Zravas gaCereba warmoebs anTebis 

gamomrTvel Rilakze daWeriT. Rilakze daWeris 

dros xdeba pirveladi jaWvis mierTeba masasTan da 

naperwkali aRar gamomuSavdeba. 

meqanikuri da kontaqturi mwyvetaras arseboba 

uaryofiTad vlindeba magnetos muSaobaze: xdeba 

kontaqtebis miwva, cvdeba mwyvetara, uaresdeba misi 

muSaoba, Zravis lilvis brunvis momatebul 

sixSireze da sxva. amitom benzoZraviani xerxebis 

Zravebze gamoyeneba hpova ukontaqto (Tiristoruli) 

anTebis sistemam ukontaqto mqnevarasebri magnetoTi. 

ukontaqto mqnevarasebri magneto Sedgeba 

mqnevarasagan magnituri sistemiT da 

satransformatoro kvanZiT(sur. 1.10, b). mqnevara 1 

Cveulebrivad gansxvavdeba mqnevarasagan kontaqturi 

magnetoTi polusebis didi ricxviT da amitom, ar 

aris urTierTSenacvlebadi. transformatoris kvanZi 

Sedgeba dammuxtavi Ruzis 3, diodis 4, kondensator-

Semgroveblis 5, (5-jer meti tevadobis vidre 

kontaqtur sqemaSi), Tiristoris 6, Ruzis 

gadamwodis 7, diodis 8, Ruzis magnetos 9, 

pirveladi da meoradi gragnilebisagan 10da 11. 

transformatoris kvanZi SeiZleba ganTavsdes 
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mqnevaras magnetos Rrus SigniT an mis gareT. 

anTebis sistemis muSaobisaTvis, saWiroa agreTve 

maRali Zabvis sadeni, anTebis sanTeli 12 da 

damamoklebeli gamomrTveli 13. Zravas ukubrunva 

aucilebelia mudmivi magnitebis (1N – polusi, 3C - 

polusebi) arasimetriuli damagnitebiT. 

anTebis eleqtronuli sistemis moqmedebis 

principi aseve efuZneba magnituri induqciis 

princips. Mmudmivi magnitis 2 Crdilo polusis N  

samuxtavi Ruzis 3 axlos gavlis dros, masSi 

induqcirdeba cvalebadi Zabva, romelic swordeba 

diodiT 4. Aam ZabviT imuxteba kondesator – 

Semgrovebeli 5 (sur.1.10,b), romelic iketeba 

TiristoriT 6 da samuxtavi diodiT 4. Mmqnevaras 1 

Semobrunebisas 1800-iT, nakadis mimarTulebis 

Secvlis Sedegad, induqcirdeba Zabva agreTve 

gadamwodi Ruzis gragnilSi 7. Ees cvalebadi Zabva 

swordeba diodiT 8 da miiyvaneba Tiristoris 6 

mmarTvel gisosTan G (sur.1.10,g). Tu nakadi Zravas 

garkveuli sixSiriT brunvis dros aRwevs saWiro 

sidides, ubani A→C (anodi→kaTodi) Tiristori 6 

xdeba gamtari da ixsneba gza kondesator – 

Semgroveblis 5 gansamuxtad. warmoiqmneba denis 

jaWvi, gamavali kondesatoridan 5 Tiristoris 6 

A→C  ubnis Semdeg, masisa da magnetos 9 Ruzis 10 

pirvelad gragnilSi ukan kondesator – 

Semgroveblisaken. Kkondesatoris Zalian swrafi 

ganmuxtva magnetos Ruzis pirvelad gragnilSi 10 

iwvevs denis zrdas. Aamis Sedegad meorad 

gragnilSi 11 induqcirdeba maRali Zabva, romelic 

maRali Zabvis sadeniT miiyvaneba anTebis sanTelTan 
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12 da mis eleqtrodebs Soris gadaxteba aalebadi 

sawvav haeriani narevis naperwkali (sur.1.10,d). 

amrigad, anTebis sistemis analogiurad magnetosagan 

meqanikuri mwyvetariT muxla lilvis 1 brunvis 

dros, aqac generirdeba 1 aalebadi naperwkali. 

Zravas gaCereba xorcieldeba gadamrTvelze 13 

daWeriT, riTac mokldeba masaze pirveladi 

gragnili 10. 

Oorive ganxiluli anTebis sistema analogiuria, 

romelTa mmarTveli signali Zabvis sididisgan 

damokidebulebiT drois garkveul momentSi anTebis 

koWaSi generirdeba. vinaidan am Zabvis sidide 

meryeobs gansazRvrul zRvrebSi, adgili aqvs 

mmarTveli signalebis umniSvnelo gadaxrebs. amitom 

mTeli rigi uaxlesi benzinis Zraviani xerxebis 

konstruqciebSi anTebis momentis zustad 

marTvisaTvis (kvarculi saaTebis sizustis doniT) 

iwyeben anTebis cifruli sistemebis gamoyenebas. 

maTSi mmarTveli signalebi myarad dakavSirebulia 

brunvis sixSiresTan. CaSenebuli mikroCipi, anTebis 

cifruli sistemis “tvini”, myisierad amoicnobs 

Zravas monacemebis yvela cvlilebas da angariSobs 

sworad mimarTul brZanebebs. amis gamo, Zravas 

yoveli muSa mdgomareobisTvis xdeba anTebis 

Sesabamisi danadgaris dayeneba, rac xels uwyobs 

sawvavis optimalur gamoyenebas da simZlavris 

ganviTarebas. 

Ggarda amisa, anTebis cifruli sistema 

uzrunvelyofs anTebis CarTvas, mxolod mocemuli 

minimaluri brunvis sixSiridan dawyebuli, romlis 

drosac masis inercia metia, vidre wneva cilindrSi 



47 
 

pirveli afeTqebis momentSi. es uzrunvelyofs 

Zravas gaSvebis dros ukucemis arsebobas, brunvis 

maqsimaluri sixSiris miRwevis Semdeg, mikroCipi 

uSvebs ramdenime naperwkal warmoqmnas da 

kompresiis xarjze cilindrSi Zrava muxruWdeba. 

amasTan, gamoiricxeba ZravaSi dazeTvis nakleboba, 

mcirdeba misi gadaxureba da dazianebis saSiSroeba 

(magaliTad, dguSis anaglejis gamo). 

SezeTvis sistema -motoxerxis ZravaSi ar aris 

mrudxara barbaca – meqanizmis sakisrebi da 

cilindris kedlebi sawvavSi damatebuli zeTiT 

izeTebian. zeTi muSa narevTan erTad Seiwoveba, 

Zravas karterSi Setivtivebul mdgomareobaSi, exeba 

moZrav detalebs da maTze ileqeba. zeTi maT 

miewodebaT sakisrebis garsakrebis xvrelebisa da 

RriWoebis saSualebiT. Warbi zeTi nawilobriv 

iwvis, muSa narevTan erTad, nawili ki gamoisroleba 

sakisrebidan da orTqldeba. 

Zravas gagrileba -xdeba sahaero sistemiT, 

romelic Sedgeba centridanuli ventilatoris 

mqnevaraze dasmuli frTovanaTi (sur.1.7,16) da 

cilindris wiboian zedapirze (sur.1.7,1) damcavi 

badis gavliT haeris warmmarTveli garsacmisagan. 

zedmeti siTbos mocileba cilindris kedlebidan 

da masTan SexebaSi myofi detalebidan, mimdinareobs 

Sewovisa da gafrqvevis procesSi. Zravas gagrilebis 

xarisxi damokidebulia garemos haeris 

temperaturaze, cilindris wiboebis da damcavi 

badis gaWuWyianebaze, agreTve muSa narevis xarisxze. 

muSa narevis gamdidreba iwvevs Zravas temperaturis 

daqveiTebas, xolo gaRaribeba – amaRlebas. 
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gadabmis quro –avtomaturi, friqciuli, Sedgeba 

wamyvani da amyoli nawilebisagan. quros wamyvani 

nawili xistad damagrebulia Zravas muxla lilvze, 

Sedgeba sadavisa da tvirTebisagan rgolisebri 

seqtorebis saxiT. Sadaveze tvirTebi miWerilia 

zambarebiT. quros amyoli nawili (SemaerTebeli 

doli) warmoadgens liTonis TefSs, romelic 

xistad damagrebulia reduqtoris wamyvani lilvis 

boloSi an kidev wamyvan varskvlavasTan erTad 

dadgmulia muxla lilvis boloSi nemsisebr 

sakisarze (ureduqtoro xerxebi). gadabmis quroTi 

mbrunavi momenti, Zravadan gadaecema reduqtors da 

(an) saxerx aparats, agreTve izRudeba gadasacemi 

mbrunavi momenti. quros CarTva da gamorTva xdeba 

Zravas muxla lilvis brunvis sixSiris Secvlis 

Sedegad da regulirdeba zambarebis moWeriT. am 

zambarebis drekadobas daayeneben iseTs, rom Zravas 

uqm svlaze muSaobis dros (1800 – 2000 wT-1) 

tvirTebis centridanuli Zala iyos zambarebis 

Zalaze naklebi da quros wamyvani nawili ar 

gadascemdes mbrunav moments amyols (tvirTebi ar 

awvebian quros amyoli nawilis fersos). 

datvirTvebis myisierad gazrdis dros (saxerxi 

jaWvis ganaxerxSi CaWera) gadabmis quro 

wabuqsavdeba da amiT Zravs, saxerx aparats icavs 

dazianebebisagan. 

reduqtori – benzinis xerxebSi “МП-5”, “УРАЛ-2Э” 

(sur.1.7,2) konusuria, Sedgeba wamyvani da amyoli 

kbilanebisgan, damzadebulia rogorc erTi mTliani 

Sesabamisi lilviTda korpusiT. wamyvani kbilanis 

boloSi damagrebulia gadabmis quros amyoli 
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nawili, xolo amyoli kbilanis lilvis bolos – 

saxerxi jaWvis wamyvani varskvlava. amyoli kbilanis 

lilvis sogmanze dayenebulia hidrosolis tumbos 

amZravis eqscentriki, xolo reduqtoris korpusze 

arsebuli Sverilis naxvreti, gamoiyeneba tumbos 

amZravis dasayeneblad. reduqtoris korpusSi 

ganlagebulia saxerxi aparatis dasazeTi tumbo da 

zeTis avzi. xerxis saltes dasamagreblad 

reduqtoris korpusze aris specialuri 

miltuCa.reduqtori Zravaze magrdeba gaWrili 

caluRiT, rac saSualebas gvaZlevs SemovabrunoT 

saxerxi aparati grZivi RerZis garSemo da 

davafiqsiroT sasurvel mdgomareobaSi. 

universalur xerxebSi reduqtori ar aris. 

saxerxi aparati – konsoluri tipisaa da 1.2.1 

qvedanayofSi aRwerilis analogiuria. 

xerxis saltes mimmarTveli kilos dazeTva 

muSaobis procesSi – uwyvetia, avtomaturia 

yvinTiani (pluJeruli) usarqvelo mkveTaras tipis 

tumbos daxmarebiT.  МП-5“УРАЛ-2Э”  xerxSi tumbo 

moqmedebaSi modis modis reduqtoris wamyvani 

lilvidan Wia gadacemis saSualebiT. tumbo da 

zeTis avzi ganlagebulia reduqtoris korpusSi. 

universalur xerxebSi zeTis avzi da tumbo 

ganlagebulia Zravas korpusze. tumbos aZvra 

xorcieldeba wamyvani varskvlavadan Wia wyviliT. 

reduqtoris wamyvani lilvis brunvis Sedegad 

moZraobaSi modis yvinTa (plunJeri), romelic 

asrulebs rTul winsvliT – brunviT moZraobas. 

yvinTas moZraobisas zeviT zeTis avzidan (sur.1.7,14) 

zeTi Seiwoveba tumbos masraSi, xolo qveviT 
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moZraobis dros – daiWirxneba misgan zeTis mimyvani 

arxiT xerxis saltes mimmarTvelebisaken. dasazeTad 

gamoiyeneba iseTive zeTi, rogoric ixmareba sawvavSi 

asarevad anda satransmisio zeTi EP 90. Zalian didi 

mniSvneloba aqvs saWiro siblantis zeTis 

gamoyenebas, garemos Sesabamisi temperaturiT. Tu 

gaviTvaliswinebT, rom saxerxi jaWvis dasazeTad 

moTxovnili zeTis raodenoba damokidebulia Wris 

sigrZeze, profesiul benzinis xerxebSi yvinTas 

svliT da zeTis miwodeba, SeiZleba damatebiT 

vcvaloT maregulirebeli TiTis brunviT. 

xerxis garnituris dazeTvis sistemis 

gasaumjobeseblad ramdenadme naklebi zeTis 

xarjviT firma “STIHL”-is mier damuSavda da 

dapatentda jaWvi “STIHL-Oilomatic”, romlis ZiriTad 

niSans warmoadgens jaWvis TiTioeul rgolSi 

zustad gaTvlili da datvifruli, jaWvis 

moZraobis Semxvedrad zeviTken gamavali, zeTis 

daxrili Raraki. amis Sedegad, zeTis tumboTi 

miwodebuli sapoxi zeTi RarakiT iZulebiT 

miewodeba zeviT da Sedis iq, sadac yvelaze metad 

aris saWiro (jaWvis saxsrebTan da pirapirebTan). 

CarCo – reduqtorian xerxebSi vibroCamxSobia, 

“Руль” – is tipis, Sedgeba dgarisa da zeviTa 

konturisagan, romelic dgarTan magrdeba brtyeli 

zambaris meSveobiT. marjvena saxelurze 

damagrebulia Zravas marTvis berketi. maRali 

saxelurebi uzrunvelyofen xerxiT muSaobis dros 

meZravis Tavisufal pozas, ris gamoc is naklebad 

iRleba. 
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ureduqtoro xerxebSi CarCos saxelurebi Zravas 

mimarT dablaa ganlagebuli. wina da ukana 

saxelurebi Sesrulebulia rogorc erTi mTliani 

da mierTebulia ZravTan vibroCamxSobi 

mowyobilobis saSualebiT. ukana saxelurze 

qvevidan zeda nawilze magrdeba droselis safaris 

berketi (sur.1.7,15), xolo zevidan – droselis 

blokirebis klaviSi (sur.1.7,17). Uukana saxeluris 

qveda nawili Sesrulebulia marjvena xelis 

damcveli faris saxiT, jaWvis amovardnis an 

gawyvetis SemTxvevaSi (sur.1.7,6).  

saxerxi jaWvis muxruWi – dadgmulia meZravis 

travmebisagan dasacavad xerxis ukucemis 

(gadagdebis) muSaobis procesSi. saxerxi jaWvi 

muxruWis amuSavebis dros Cerdeba wamis nawilSi. 

jaWvis muxruWi ukucemis dros SeiZleba CairTos 

rogorc xeliT, marcxena xelis dawoliT wina 

damcav mowyobilobaze, aseve avtomaturad – amave 

damcavi mowyobilobis inerciis masebis moqmedebiT. 

Zravian xerxze normaluri muSaobis dros 

(sur.1.11,b) samuxruWe lenta 4 ver Semoevleba 

SemaerTebel dols 6. amis Sedegad dols wamyvani 

varskvlavaTi da saxerx jaWvs SeuZliaT 

Tavisuflad brunva. samuxruWe zambara 5 winaswari 

daWimviT, xelebis damcavi mowyobiloba 1, 

CamrTveli berketi 2 da samuxruWe berketi 3 

imyofebian neitralur mdgomareobaSi. 

xerxis sakmarisad didi ukucemis ZaliT xelebis 

damcavi mowyobiloba 1 gadmoiwevs win (sur.1.11,b). es 

moZraoba iwvevs CasarTavi berketis 2 gadanacvlebas 

da samuxruWe berketis 3 deblokirebas. 
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gaTavisuflebuli berketi 3 zambaris 5 moqmedebiT 

Semobrundeba saaTis isris sawinaaRmdego 

mimarTulebiT. amis Sedegad samuxruWe lenta 4 

samuxruWe zambaris 5 moqmedebiT miizideba 

SemaerTebel dolTan 6, SemoeWideba mWidrod dols 

da amuxruWebs mas srul gaCerebamde, rasac aseve 

mohyavs jaWvuri varskvlavas da saxerxi jaWvis 

gaCereba. 

 

 
sur.1.11. saxerxi jaWvis muxruWi: a- saerTo xedi; b – 

muSa mdgomareoba; g – CarTva; d – aSveba; 

 

jaWvis muxruWis asaSvebad, xelebis damcavi 

mowyobiloba, aucilebelia gadavaadgiloT 

milisebri saxeluris mimarTulebiT (sur.1.11,d). es 
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moZraoba CasarTavi berketiT 2 gadaecema samuxruWe 

berkets 3, ris Sedegadac xdeba misi gaCereba. saaTis 

isris mimarTulebiT berketis 3 brunvis dros 

iWimeba samuxruWe zambara 5, romelic amave dros 

qaCavs samuxruWe lentas 4 SemaerTebeli dolidan 

da aTavisuflebs mas. benzinis Zravianixerxi muSa 

mdgomareobis analogiurad (sur.1.11,b) mzad aris 

samuSaod. saxerxi jaWvis avtomaturi muxruWi 

uzrunvelyofs xerxis usafrTxo amuSavebas da 

gadasvlas xidan xeze momuSave xerxiT, vinaidan 

saxerxi jaWvi rCeba umoZraod. 

starteri – bagirulia, gankuTvnilia Zravis 

gasaSvebad. reduqtorian xerxebSi (МП-5, “УРАЛ-2Э”)  - 

mosaxsnelia; ureduqtoro xerxebSi ki – 

aramosaxsneli. 

mosaxsneli starteri Sedgeba korpusis, dolis, 

bagiris, lenturi spiraluri zambarisa da 

xrutunasagan. starteris dasaSleli korpusis 

SigniT lilvakze xistad aris dadgmuli doli da 

moTavsebulia lentur – spiraluri zambara. Bbagirs 

erT boloze aqvs rezinis saxeluri, meoreTi ki 

Camagrebulia dolis kiloSi. zambaris erTi bolo 

damagrebulia starteris korpusze, meore ki dolze. 

misi daniSnulebaa bagiris daxveva dolze. xrutuna 

dasmulia dolis lilvakis boloSi. 

bagiris gamoqaCvis dros starteris doli 

trialebs, xrutunac trialebs da gadaadgildeba 

Tavisi RerZis gaswvriv manam, sanam ar moedeba 

muxla lilvis xrutunas da ar daatrialebs mas. 

bagiris gamoqaCvis dros xdeba starteris zambaris 

daxveva. bagiris modunebisa da muxla lilvis 
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mobrunebis Semdeg, zambara iSleba da atrialebs 

dols sawinaaRmdego mimarTulebiT. am dros bagiri 

isev exveva dolze, xolo starteris xrutuna, 

kbilebis uku daxrilobiT, gamodis muxla lilvis 

xrutunas modebidan. 

Aaramosaxsnel starters aqvs igive kostruqcia 

da moqmedebis principi. misi korpusi xraxnebis 

saSualebiT magrdeba Zravas karterze mqnevaras 

mxridan (sur.1.7,z). am tipis xerxebis asamuSavebeli 

rezinis saxeluri bagiriT mierTebulia CaSenebuli 

amortizaciis elementebTan da maqsimaluri 

naxtomebis gareSe Tanabarzomieri gaSvebis 

xelSemwyobia.Aam xerxebSi mbrunavi momentis 

gadacema mqnevaraze (muxla lilvze)  warmoebs 

bagiris swrafi gamoqaCviT gareT friqciuli 

xundebis Semdeg, romlebic Calagebulia dolis 

RrmulebSi an ori saketelas daxmarebiT, romlebic 

Sedian mqnevaras specialur kiloebSi. bagiris 

gaSvebis dros saketelebi gamosxltebian 

kiloebidan da zambaris saSualebiT brundebian 

sawyis mdgomareobaSi. 

rogorc gamocdilebam gviCvena xerxebis 

gamoyeneba aramosaxsneli starterebiT eqsplua-

taciis dros miuxedavad masis gazrdisa ufro 

moxerxebulia. 
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zogierTi benzinis Zraviani xerxebis teqnikuri 
maxasiaTeblebi 

 

1.4.3. uaryofiTi zemoqmedebis Semcirebis 

meTodebi xerxebis muSaobis dros 

 

benzinis Zraviani xerxebis muSaoba 

dakavSirebulia travmebis miRebis riskTan, 

vibraciiT, xmauriT da garemos dabinZurebiT. yvela 

es movlena sxvadasxva xarisxiT mavnea benzinis 

Zraviani xerxis meZraves janmrTelobisaTvis. 

vinaidan, am movlenebis zemoqmedebis mTlianad 

aRmofxvra SeuZlebelia, konstruqtorebis da 

damamzadeblebis winaSe dgas amocana maT 

Sesamcireblad.xerxebis umravlesoba aRWurvilia 

aqtiuri damcveli mowyobilobebiT da 

marka 
Урал-
2Т 

Дружба-
4М 

Тайга-
245 

HUSQVARNA - 
372 XP 

STIHLHL 

3120 XP 023C 
Zravis sim-
Zlavre, 
kvt. 

3.68
  

 2.94 2.6 3.9  6.8 2.6  

cilindris 
muSa mocu-
loba, sm3 

 109  94  75  70.7  120 40.2 

muxla lil-
vis brunTa 
ricxvi,wT-1 

620
0 

 5200 7000  13500  
 900
0 

130
00  

xerxis 
saltes 
muSa 

sigrZe, m 

0.46  0.46 
 

0.40  
0.34/0.51  

0.54/
0.94  

0.32
/0.4
  

masa, kg 
11.7
  

 12.5  
 

8.95  
5.9  10.4  4.6  
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janmrTelobis profilaqtikuri dacvis 

saSualebebiT. 

aqtiur damcvel mowyobilobebs miekuTvneba: 

saxeluris gaTboba; droselis safaris marTvis 

berketis blokireba; kombinirebuli gadasarTavi 

berketi; xelebis dacvis wina mowyobiloba; xelebis 

dacvis ukana mowyobiloba (universalur xerxebi); 

usafrTxo jaWvi; antivibraciuli samarjvi; xerxis 

jaWvis muxruWi; xerxis jaWvis damWeri; jaWvis 

garsacmi.Ppasiuri damcavi saSualebebi warmod-

genilia sur.1.12, sadac 1 – dacvis CaCqani 

fluorescirebuli dartymagamZle plastmasisagan; 

2- xmaurisagan dacvis saSualeba (icavs bgeriTi 

rxevebis mavne sixSireebisagan, smenadobis mTliani 

SenarCunebiT); 3 – dacvis fari, plastmasis 

qsovilis damabrmavebeli moqmedebis asareklad; 4 – 

Soridan TvalSisacemi sasignalo ganieri 

narinjisferi zolebi mxrebsa da zurgze, 

saxeloebsa da Sarvlis totebze; 5 – Sesakravebi 

mkerdis jibeebze da saxeloze (SeiZleba gaxsna 

xelTaTmanebis gauxdelad); 6 – damcavi 

xelTaTmanebi, saxelurze kargi CaWidebiT; 7 – 

safenebi gaWrisgan dasacavad (icaven kanWebs, 

muxlebs da barZayebs); 8 – damcavi fexsacmeli, 

wiboebiani fexsacmlis ZiriT myarad dasadgomaT 

(foladis zesadebiani windebi, fexis TiTebis 

efeqturad dasacavad, agreTve rbili Casafeni 

TiTebis mosaRunad). sxvadasxva firmebis xerxebze 

arsebobs mierTebuli saxeluris gaTboba. 

eleqtrogamaTbobeli elementebis kveba milaksa da 

saxelurSi miewodeba CaSenebuli generatoridan, 
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ris gamoc meZrave marjved marTavs xerxs, gare 

dabali temperaturis drosac ki. 

 
sur.1.12. pasiuri dacvis saSualebebi 

 

marTvis berketis blokireba droselis safariT 

saSualebas gvaZlevs gamovricxoT saxerxi jaWvis 

winaswarganusazRvreli CarTva. saxeluris 

Semovlebis dros blokireba deblokirdeba. mxolod 

amis Semdeg, SeiZleba CavrToT droselis safaris 

marTvis berketi da saxerxi jaWvi moviyvanoT 

moZraobaSi. 

saxelurze kombinirebuli gadamrTveli berketis 

daxmarebiT sruldeba Semdegi funqciebi: civi 

Zravis gaSveba (karburatoris haersafari); 

SemTbariZravis gaSveba (starti); muSa mdgomareoba; 

gamorTva. am dros xeli rCeba saxelurze. 
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xelebis dacvis wina mowyobiloba icavs meZravis 

marcxena xels da winamxars daWrisgan, gamodebuli 

totebisa da gadagdebuli rokebisagan. saSiSroebis 

SemTxvevaSi mowyobiloba uxmobs jaWvis muxruWs 

amoqmedebisaken. damcav mowyobilobaSi fanjara 

saSualebas iZleva Tvali adevnos saxerx jaWvs 

muSaobis dros. 

xelebis dacvis ukana mowyobiloba icavs 

daWrisagan marjvena xels ukana saxelurze. es 

amarTlebs maSin, roca saxerxi jaWvi dablagvebis, 

moSvebis an xerxis zedmetad Zlieri daWimulobisas 

amovardeba an gawydeba da gadaisroleba meZravis 

mxares. 

tramvebis saSiSroeba mniSvnelovnad mcirdeba, 

gansakuTrebis rokebis moWris dros, jaWvebis 

specialuri siRrmis SemzRudvelebiT, magaliTad, 

“STIHL-Oilomatic”, nawilobriv damcveli rgolebiT, 

romlebic amcireben Zraviani xerxis moulodneli 

gadmogdebis albaTobas zeviT an ukan. 

saxerxi jaWvis damWeri ganlagebulia Zravas 

korpusze saltes damagrebis qveS. gawyvetili 

saxerxi jaWvis damWeri, mimarTuli Zraviani xerxis 

an jaWvuri varskvlavas saxuravis qveS, icavs 

meZraves travmisagan. 

jaWvis garsacmi ecmeva saWrel garniturs Zravas 

gaCerebul mdgomareobaSi. garsacmi Tavidan 

gvacilebs saxerxi jaWvis SexebasTan dakavSirebul 

travmebs, gansakuTrebiT transportirebis dros. 

vibracias iwveven ukumoZravi nawilebis inerciis 

Zalebi, mbrunavi masebis gauwonasworebeli inerciis 

Zalebi da Zravas mbrunavi momentis araTanabroba, 
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agreTve saxerxi jaWvis moZraobis araTanabroba 

merqnis xerxvis Taviseburebebis gaTvaliswinebiT. is 

SeiZleba gaxdes xelebis Sesivebis, SegrZnebis 

daqveiTebis, adgilobrivi sisxlis mimoqcevis 

darRvevis, Tavis tkivilis mizezi. tenianoba da 

sicive amZafrebs am zemoqmedebas. 

xe - tyis damamzadebeli Zraviani instrumentebis 

vibraciis parametrebis Sefaseba warmoebs 

vibrosiCqaris zedapirebis speqtris mixedviT, 

romlebic ekontaqtebian muSis xelebs, sixSireTa 

saSualo geometriuli mniSvnelobis diapazonSi 8; 

16; 31,4; 68; 125; 250; 500; 1000 da 2000 herci. vibraciis 

dones zomaven decibalebSi (dcb).  

xmauris ZiriTadi wyaroa Sigawvis Zravas 

gamonabolqvi airi, Zravisa da saxerxi aparatis 

moZravi nawilebi. xmauri – es aris bgeris saxe, 

romelic aRizianebs da Trgunavs adamians, xolo 

gansakuTrebul situaciebSi SeiZleba 

janmrTelobasac avnos. xmauris dones zomaven 

decibalebSi A skalis mixedviT (dcb), radganac 

gamzomi mowyobiloba Seicavs A  tipis filtrs. 

Zraviani xerxebis xmis simaRlis diapazoni 

mocemulia sur.1.13. 

sanitaruli normebiT Zravian instrumentebze 

muSaobis dros erTi cvlis ganmavlobaSi, 

dasaSvebia vibraciisa da xmauris Semdegi 

maqsimaluri doneebi: vibraciebi 111 dcb, xmauri – 96 

dcb. vibraciisa da xmauris mavne zemoqmedebis 

Sesamcireblad Zravian xerxebze muSaobis dros 

individualuri damcavi saSualebebis Tanabrad 

meZravis muSaobaSi SemoRebulia cvlebs Sua 
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Sesvenebebi, brigadebSi profesiebis SeTavseba, rac 

uSualod amcirebs xerxTan muSaobis dros. 

gauwonasworebeli mbrunavi masebis inerciis 

ZalebiT gamowveuli vibraciis Sesamcireblad 

warmoebs mbrunavi detalebis balansireba, ZravebSi 

gamoiyeneba specialuri gamasworebeli meqanizmi, 

Zravas bloksa da saxelurebs Soris aTavseben 

ramodenime rezinis amortizators (antivibraciul 

sistemas). amortizator mowyobilobad SeiZleba 

gamoyenebuli iyos, agreTve brtyeli da spiraluri 

zambarebi. 

imasTan dakavSirebiT, rac ufro dabldeba 

gamonabolqvis xmauri mayuCidan, miT metia Zravas 

simZlavris danakargi, individualuri sargeblobis 

gadasatanZraviani instrumentebis xmauris done 

Semcirebulia Zravis simZlavris mcireodeni 

danakargebiT. es mdgomareoba gvaiZulebs xerxebze 

muSaobis dros gamoviyenoT sayurisebi (sur.1.12,2). 

pasiuri damcveli elementebi (muSaze), aqtiur 

damcvel elementebTan erTad (xerxze), aseve 

warmoadgenen ubeduri SemTxvevebidan saimedo 

dacvis pirobas. meZravis pasiuri dacvis arsebiT 

nawils Seadgens damcvel safenebiani tansacmeli 

muclisa da fexebis midamoSi gaWrisagan dasacavad. 

gaWrisagan dasacavi safenebi Sedgeba didi 

raodenobiT Tavisuflad Calagebuli yulfebis 

saxiT Zalian grZeli calkeuli boWkoebisagan. isini 

warmoqmnian SedarebiT Txel qsovils iSviaTi 

yulfiseburi struqturiT, ris Sedegadac daculia 

tansacmlis xmarebis komfortuloba. 
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sur.1.13. Zraviani xerxis xmamaRlobis diagrama. 

Tu Zraviani xerxi gaWris masalis zeda fenas, 

maSin xerxis kbilebi waritaceben damcavi safenis 

boWkoebs da amoglejen maT konebad, wamebis mcire 

nawilSigrZeli boWkoebi tranportirdeba saxerxi 

saxerxi jaWvis varskvlavasTan. jaWvis varskvlava 

nagviandeba da amZravi blokirdeba. saxerxi jaWvi 

Cerdeba vidre Sarvlis toti mTlianad iqneba 

gaWrili. 

firmebis da koncernebis mier Seqmnili tyis 

mWrelis tansacmeli aris mtkice, talaxis amridi 

da ar saWiroebs gansakuTrebul movlas. mas aqvs 

mosaxerxebeli mizanSewonili Sekeriloba, 

uzrunvelyofs sakmarisad Tavisufal moZraobas da 

Sesrulebulia SedarebiT msubuqi kargad 
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gadasatani tyavisagan, siTbosaizolacio, 

haerSeuRwevadi da tenisgamcvleli masalisagan. 

farTo bazris mizanswrafva xerxebis 

konkurentunarianobis uzrunvelsayofad aiZulebs 

dammuSaveblebs mudmivadsrulyon da gaaumjobeson 

maTi konstruqcia. 

wamyvani firmebis gamoSvebul benzinis xerxebis 

umetes modelebze: dayenebulia dekompresiuli 

sarqveli, romelic Zravas gaSvebis dros wvis 

kameraSi kumSvis wnevas amcirebs; arsebobs haeris 

gamwmendi turbosistema, romlis daxmarebiT 

ifiltreba 97%-mde mtveri da WuWyi; 

uzrunvelyofilia haeris filtrTanda sanTelTan 

advilad midgoma; daiwyes ekologiurad sufTa, 

biologiurad daSladi, mcenareul fuZeze 

damzadebuli sapoxi zeTebis da katalizatorebis 

gamoyeneba, riTac 80% amcireben garemoze mavne 

zemoqmedebas. 

dReisaTvis Zraviani instrumentebis 

dammuSaveblebis lozungia – “teqnika adamianisaTvis 

da garemosTvis” da realizdeba ara marto 

usafrTxoebiT, ekologiurobiT da ergonomiuli 

dizainiT, aramed kidev sxva TvisebebiT, romelic 

aadvilebs serviss, amaRlebs saimedoobas da 

uzrunvelyofs instrumentebis maRal 

mwarmoeblurobas. 
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1.4.4. jaWvuri Zraviani xerxebis 

mwarmoeblurobis angariSi 

jaWvuri Zraviani xerxebis mwarmoebluroba tyis 

Wraze kuburmetrebSi cvlaSi, SeiZleba viangariSoT 

gantolebiT: 

                  

sadac     - samuSao cvlis xangrZlioba, sT;    - 

reglamentirebuli gacdenebi, sT/cv (calkeuli 

xeebis Wris dros         TanaSemwesTan erTad 

xeebis Wris dros                saangariSo 

saaTuri mwarmoebluroba, m3/sT.  

 

    
       

  
   

sadac      Soltis saSualo moculobaa, m3; 

            

aq      xis Wris dro,wm;     koeficienti, 

romelic iTvaliswinebs jirkidan xis gadagdebis, 

xidan xeze gadasvlebis da xis waqcevaze momzadebis 

dro. 
cxr.1.1 

   - koeficientis mniSvnelobebi. 

Wris xerxi 

   koeficientis mniSvnelobebi 
Soltis saSualo moculobis dros, m3 

0.14-0.21 
0.22-
0.29 

0.30-
0.39 

0.40-
0.49 

0.50-
0.75 

0.76-
1.10 

1.11 da 
meti 

erTi muSiT  6.67 5.00 4.00 3.34 2.86 2.50 2.22 

TanaSemwiT  3.34 2.50 2.00 1.67 1.43 1.25 1.11 
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xis moWris dro: 

    
    

    ხ  
 

      
     

      ხ  
 

      
       

             
 
       
    

  

sadac   – ganaxerxis farTobi, m2, tolia   
    
 

 
; 

dsaS – xis saSualo diametri ganaxerxis 

sibrtyeze, m;    – moxerxvis xarjze ganaxerxis 

farTobis gazrdis koeficienti (   1.15-1.25);    – 

xerxxis sufTa xerxvis mwarmoeblurobis 

gamoyenebis koeficienti (          ხ  - jaWvuri 

xerxiT sufTa xerxvis mwarmoebluroba, m2/wm, toli 

      
 

 
  u – miwodebis siCqare, m/wm. 

morebisTvis viRebT           
 

 
 da vpoulobT 

miwodebis siCqares formulidan: 

 ხ      
 

    
   

Tu cnobilia xis diametri 1.3m simaRleze 

(mkerdis simaRleze) d1,3, maSin diametri dsaS 

SeiZleba ganvsazRvroT rogorc: 

 

dsaS=cd1,3,  

sadac c – xis jiSisgan damokidebuli 

koeficientia: praqtikul angariSebSi datovebuli 

jirkis dasaSvebi simaRlis dros         miwis 

doneze xis moxerxvis dros ganaxerxis sibrtyis 

ganlagebiT      

jaWvuri xerxebis saangariSo saaTuri 

mwarmoebluroba (m3/sT) Soltebis sortimentebad 

damorva SeiZleba ganisazRvros formuliT: 
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  ხ       

   

sadac dd - ganaxerxis saSualo diametri 

damorvis dros, m;    – xerxis sufTa xerxvis 

mwarmoeblurobis gamoyenebis koeficienti 

damorvaze (            n – erT Soltze mosuli 

ganaxerxebis raodenoba. 

 

 

1.5 samarjvebi da maTi konstruqciebi xeebis 

mimarTuli waqcevisaTvis  

 

TiToeul xes, rogorc Sromis sagans aqvs 

ganumeorebeli parametrebi: varjis ganviTareba da 

asimetriuloba; diametri, simaRle, xis tanis 

daxriloba, mankebi. amitom xeebis waqceva, 

Sromatevadi da saxifaTo operaciaa, moiTxovs tyis 

mWrelisagan maRal kvalifikacias da yuradRebas. 

usafrTxoebis uzrunvelsayofad tyis mWrelma unda 

awarmoos xeebis mimarTuli waqceva droisa da didi 

fizikuri danaxarjebis gareSe. am miznebisaTvis 

gamoiyeneba sxvadasxava samarjvebi. maTi 

konstruqciebis SerCeva damokidebulia gasaxerxi 

xeebis simsxoze da waqcevis xerxze (erTi Tu ori 

muSiT). 

wamqcevi samarjvebi gadamgdebi Zalis miyenebis 

adgilis mixedviT SeiZleba daiyos qvejgufad: 

Zalis gamoyenebiT gadasaxerx sibrtyeze da 

gadasaxerxi sibrtyis zemoT. gadamgdebi samarjvis 

srulyofileba ganisazRvreba misi tvirTamweobiT, 
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jirkis awevis simaRlis SesaZleblobiT, masiTa da 

zomebiT, agreTve muSis ZaliT. 

wamqcevi samarjvebis ZiriTad saxes warmoadgens 

samarjvebi gadasaxerx sibrtyeSi gadamgdebi Zalis 

gamoyenebiT: ubralo solebi (msubuqi 

Senadnobisagan an dartymagamZle plastmasisagan); 

wamqcevi niCbebi (fexis da xelis, maT ricxvSi 

wasaqcevad da gadasaadgileblad an morebis 

gadasayiraveblad); hidrosolebi da 

hidrodomkratebi (sur.1.14). 

wamqcevi niCbebi – gamoiyeneba mcire diametris 

xeebis (ara  umetes 0.25 m) gadasagdebad, solebi – 

saSualo simsxos (diametriT 0.6m – mde), xolo 

hidrodomkratebi – msxvilzomiani xeebis 

gadasagdebad, calke waqcevis dros. xeebis waqcevis 

dros ori muSiT tyis mWreli da damxmare) 

gamoiyeneba wamqcevi fiwlebi berketTan SeTavsebiT. 

am SemTxvevaSi gadamgdebi Zalis miyeneba xdeba 

gasaxerxi sibrtyis zemoT. 

wamqcevi niCabi, - mzaddeba resoris 

foladisagan da Sedgeba saxeluris da sakuTriv 

niCbisagan. is SeiZleba iyos dasakeci, saxsrulad 

SeerTebuli, hqondes yulfi morebis dasagoreblad, 

xolo saxelurze – plastmasis moxerxebuli tari 

(sur. 1.14,a). misi wiboebi SeiZleba iyos mWreli an 

dakbiluli. wamqcevi niCbis masa 2 – 4 kg, sigrZe 0.5 

– 1.4 m. wamqcevi niCbebis gamoyeneba jirkidan 

saSualo simsxos xis gadmosagdebad da 

gansakuTrebiT Semxvedri qaris an xis daxris dros, 

muSisagan moTxovnili didi Zalebis gamo 

SezRudulia. 
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sur. 1.14. wamqcevi samarjvebis sqema: a – wamqcevi 

niCbebi; b – hidrosoli КГМ – 1А; g – 

hidrodomkrati ДГМ – 16;  d – wamqcevi solebi 

 

wamqcevi hidrosoli – an domkrati Sedgeba 

Semdegi ZiriTadi kvanZebisagan (sur.1.14,b): amZravi 1, 

maRali wnevis Slangi 5, tumbo 6 da muSa organo 

solis saxiT 13 an teleskopuri domkrati 19 da 

moqmedebaSi modis benzinisZraviani xerxis 

reduqtoriT. soli da domkrati – mosaxsneli 

samarjvebia da saWiroebisamebr uerTdeba xerxs. 

amZravis daniSnulebaa tumbos moqmedebaSi 

moyvana da Sedgeba sabiZgelasgan 10 gorgolaWiT, 

saCerisa 2 da fiqsatorisagan 11, damagrebulia 

benzinis Zraviani xerxis reduqtorTan, romelic 

dayenebulia specialur korpusze. saCeris 2 

daxmarebiT sabiZgela 10 Sekavebulia Tavisi RerZis 

garSemo Semobrunebisagan da fiqsirebulia ganapiro 

wina mdgomareobaSi, ris gamoc hidrosolis tumbo 
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gamorTulia, radganac sabiZgela ar exeba 

eqscentriks. fiqsatori Tavidan acilebs tumbos 

TviTnebur gamorTvas hidrosolis amZravisagan. 

tumbo (plunJeruli tipisaa) Sedgeba masrisa 7, 

plunJerisa 8, ukusvlis zambarisa 9, muSa siTxis 

avzisa 3 da damcveli sarvelisagan 4. muSa siTxe 

avzidan specialuri arxiT TviTdinebiT gadadis 

plunJeris masraSi 7, roca plunJeri imyofeba ukana 

napira mdgomareobaSi. damcveli sarqveli 

hidrosistemaSi ikavebs muSa wnevas, riTac icavs 

hidrosistemas gadatvirTvisa da mwyobridan 

gamosvlisagan. 

soli Sedgeba msubuqi Senadnobisagan 

Camosxmuli sakuTriv solisa, foladis firfita – 

loyebisagan 14, hidrocilindrisa 12, dguSisa WokiT 

17, ukusvlis zambarisa 16 da sabjeni Wiqisagan 15. 

solis wawvetebuli kuTxe aris 190. soli WokTan 

SeerTebulia xraxniT. firfita – loyebi emsaxureba 

sols mimmarTvelebad da maTze datanilia Wdeebi, 

imisaTvis, rom xis waqcevis dros ar moxdes 

ganaxerxidan solis gamosrola. dguSi aRWurvilia 

samWidroebeli samajuriT 18, radgan hidrosistemaSi 

maRali wnevaa (27.5±0.5 mpa). ukusvlis zambara 

Camocmulia Wokze da xis waqcevis Semdeg emsaxureba 

solis sawyis mdebareobaSi dabrunebas. maRali 

wnevis mili – drekadia da emsaxureba tumbodan 

muSa siTxis miwodebas solis hidrocilindrSi. 

moxerxili xis gadasagdebad sols deben 

ganaxerxSi da rTaven tumbos, amave dros saCeris 

alams ayeneben vertikalur mdgomareobaSi. 

sabiZgela iwyebs ukuqceviT – winsvliT moZraobas. 
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win is, gadaadgildeba eqscentrikis moqmedebiT, 

xolo ukan – plunJeris ukusvlis zambariT, 

daWirxnuli muSa siTxe gadasaSvebi sarqvelis 

Semdeg drekadi miliT gadadis solis 

hidrocilindrSi 12. Sedegad soli gadaadgildeba 

win (gamoiweva), firfita – loyebiT awveba 

ganaxerxis sibrtyes da warmoqmnis gadamgdeb Zalas. 

hidrosistemaSi dasaSvebi wnevis gadaWarbebis 

Semdeg muSa siTxe ar gadadis hidrocilindrSi, 

aramed damcveli sarqvlis gavliT brundeba avzSi. 

xis waqcevis Semdeg tumbos gamorTaven, saCeris 

alams dauSveben da asweven damcvel sarqvels. 

amasTan wneva hidrosistemaSi ecema nulamde da muSa 

siTxe solis ukusvlis zambaris moqmedebiT Ria 

damcveli sarqvelis gavliT gadaisroleba 

hidrocilindridan avzSi, soli brundeba sawyis 

mdgomareobaSi. analogiuri saxiT moqmedeben roca 

saWiroa solis ganaxerxidan amoReba. 

hidrodomkrati – (sur.1.14,g) Sedgeba cilindris 

korpusisa 20, ori teleskopurad gamosawevi dguSisa 

22 da 23 samWidroeblebiT, sayrdeni quslisa 21 da 

dabrunebis meqanizmisagan 24. dguSebis teleskopuri 

ganlageba uzrunvelyofs moZravi detalebis 

sakmarisad did vertikalur svlas, SedarebiT arc 

Tu maRali cilindris korpusisaTvis. amasTanave xis 

gadagdebis dasawyisSi erTdroulad gamoiweva 

orive dguSi da viTardeba maqsimaluri gadamgdebi 

Zala. pirveli safexuris gamowevis Semdeg 

grZeldeba xis gadagdeba meore safexuris dguSiT. 

domkratis torsul zedapirebTan xis waloSi ukeT 

CaWidebisaTvis korpusis sayrden zedapirebze da 
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quslebze datanilia Wdeebi. dabrunebis meqanizmi – 

zambaruli, gankuTvnilia dguSebis sawyis 

mdebareobaSi dabrunebisaTvis. 

hidrodomkratiT xis waqceva warmoebs Semdegi 

saxiT: xis moxerxvis da misi diametris daaxloebiT 

1/3 – ze gadaxerxvis Semdeg tyis mWreli pirveli 

ganaxerxis 115mm-is qvemoT akeTebs meore ganaxerxs – 

140 mm siRrmeSi, Semdeg saxerxi aparatisTvis 

damorvis mdgomareobaSi dayenebiT, misi konsoluri 

nawili Sesayari kuTxiT akeTebs or vertikalur 

CaWras oTxive mxridan moxerxili xis nawilis 

mocilebiT, tyismWreli Cadebs warmoqmnil waloSi 

domkratis muSa nawils, CarTavs tumbos da 

agrZelebs xis moxerxvas. domkratis muSaobis 

Semdegi procesi analogiuria solis muSaobis 

procesisa. xis waqcevis dasawyisSi tyis mWreli 

aZrobs domkrats walodan da xerxTan erTad 

gadadis xidan usafrTxo manZilze. 

dakvirvebebis Sedegad, hidrosoli КГМ – 1А 

warmoadgens efeqtur wamqcev samarjvs iseTi 

nargavebis damuSavebisaTvis, romelTa Soltebis 

saSualo moculoba aRwevs 1.5 - 2 m3 – mde xis tanis 

50 – mde ukan daxris dros. hidrodomkrati ДГМ – 16 

mizanSewonilia gamoviyenoT msxvilzomiani xeebis 

(diametriT 0.6 – 1.20 m mkerdis simaRleze) 

mimarTuli waqcevisaTvis. 
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wamqcevi samarjvebis zogierTi maxasiaTebeli 

 

 

1.6. gadamgdebi Zalis angariSi xis waqcevis 

dros 

 

samarjvi 
soli 

КГМ – 1А  
 domkrati 

ДГМ - 16 

domkrati - 

МАММУТД  

1 2 3 4 

tvirTamweoba, t 5   14 25  

 cilindris 
diametri: 
pirvelisafexuri: 
meore safexuri: 

40 
78 

 60  
82 

 64  

dguSis muSa 
svla, mm  

 120 90 90 

muSa svlis dro, 
wm  

30 - mde  50 – mde 45 - mde 

 dguSis 
dabrunebis dro, 

wm 
10 - mde  80 – mde 70 - mde 

masa muSa 
mdgomareobaSi, 

kg  
3.65  8.6 9.0 

 xis kintis 
awevis 

maqsimaluri 
simaRle, mm 

 40 90 90 

avzis muSa 
moculoba, sm3  

365  400   
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moxerxili xis mimarTuli waqcevis dros 

Tavdapirvelad mas gadmoagdeben jirkidan, gareSe 

Zalis modebiT, romlis moqmedebiTac is gadaixreba 

vertikalidan dacemis mxares, sanam ar dairRveva 

misi kavSiri jirkTan, Semdeg ki Tavisuflad ecema. 

gamoyenebuli wamqcevi samarjvebi Zravian 

instrumentebTan erTad muSaobis dros 

uzrunvelyofen xis dacemis kontrols mxolod 

sawyis etapze, rasac bolos mivyevarT dasaxuli 

mimarTulebidan romeliRac gadaxramde. xis dacemis 

sruli kontroli SesaZlebelia mxolod manqanuri 

wesiT Wris dros. 

gadamyiravebel momentze, romelic saWiroa 

moxerxili xis gadmosagdebad, zegavlenas axdenen 

Semdegi ZiriTadi faqtorebi: xis tanis moculoba 

da forma; varjis zoma da forma; Tovlis da qaris 

arseboba; merqnis fesvispira nawilis meqanikuri 

Tvisebebi; gadauxerxavi nawilis zomebi. Tu 

miviCnevT, rom yvela Zala dacemis dros moqmedebs 

xis tanis RerZis moZraobis sibrtyeSi, SeiZleba 

Caiweros Semdegi utoloba: 

 

      ხ      

 

sadac   – gadamyiravebeli momenti, romelic   

            Seqmnilia wamqcevi mowyobilobiT,  

            kn.m; 

  ხ   - momentebi, moqmedi xis dacemis 

mimarTulebis sawinaaRmdego mxares, kn.m. 
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gadamyiravebeli momentis (Zalis) 

gansazRvrisaTvis saangariSo sqemebi moyvanilia 

suraTze 1.15. 

  ხ     ხ          

sadac  ხ - xis miwiszeda nawilis simZimiT 

gamowveuli momenti, kn.m;    - qaris datvirTviT 

Seqmnili momenti, kn.m;    - xis tanis gauxerxavi 

nawilis mier Seqmnili momenti (zRudariT 

gamowveuli winaRoba), kn.m. 

 ხ – is win ismeba plusi niSani, roca is 

isazRvreba zezemdgomi an ukan daxrili xeebisaTvis, 

xolo minusi – gadmogdebis mimarTulebiT daxrili 

xeebisaTvis.    - is win ismeba minusi – roca qaris 

mimarTuleba emTxveva waqcevis mimarTulebas, xolo 

roca sawinaRmdegoa – plusi. 

vRebulobT xis miwiszeda nawilis brunvis 

mdgomareobad misi Sejaxebis dros gauxerxavis 

SuaSi moxerxvis qveda xazis gagrZelebaze 0 

wertilSi (sur.1.15,a). maSin, Sejaxebis dasawyisSi xis 

miwiszeda nawilis masiT Seqmnili momenti  

 

 ხ     ხ       

 

sadac  ხ - xis miwiszeda nawilis wona 

(zamTarSi Tovlis safaris datvirTviT), n;   – 

manZili xis brunvis RerZidan misi simZimis tolqmed 

Zalamde, m. 

Tovlis wona (naleqebis), n 
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sadac    - varjze Tovlis xvedriTi dawola, 

dayvanili xis tanis kveTis farTobTan mkerdis 

simaRlemde, n/m2:            fiWvisaTvis;    

          naZvisaTvis. 

 

 
sur.1.15. sqemebi gadamyiravebeli Zalis 

gansazRvrisaTvis; a – moWris Semdeg; b – hidrosoliT 

gadmogdebis dros; g – wamqcevi berketiT gadmogdebis 

dros 

 

zezemdgomi xisaTvis (sur.1.15,a) 

  
 

 
   

 

 
 an                

sadac   – merqnis moxerxvis sibrtyeSi xis 

tanis diametri;   – gauxerxavi nawilis saSualo 

sigane;   – moxerxvis siRrme. 

momenti qaris datvirTvisagan 
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 ხ              

sadac   - qaris datvirTvis dinamikuri 

zegavlenis gamaTvaliswinebeli koeficienti 

(       ;    - haeris simkvrive (   = 0.125 km/m
3);    – 

qaris siCqare m/wm;   da   – Sesabamisi kuTxeebi xis 

bunebrivi gadaxris vertikalidan da xis RerZis 

gadaxra pirvandeli mdebareobidan, romlis drosac 

iwyeba misi mimarTuli vardna;    da  ხ    – varjisa 

da xis tanis Sesabamisi Subla winaRobis 

koeficientebi (   = 1.11 wm2/m;  ხ    = 0.34 wm2/m; 

zafxulSi da zamTarSi 0.10-0.20);    da       – varjis 

formisa da sixSiris Sesabamisi koeficientebi 

(fiWvisaTvis    = 0.67;      = 0.50 – 0.60; naZvisaTvis    

= 0.50;      = 0.72; aryis xisa da verxvisaTvis    = 

0.78;      = 0.50 – 0.60);    – xis varjis simaRle, m;    

– xis varjis udidesi diametric, m;   – xis 

simaRle, m;   – qaris datvirTvis mimRebi, xis tanis 

nawilis saSualo diametric, m;    - varjSi simZimis 

centramde manZili misi ganivi kveTis farTobisa, m. 

gauxerxavi xis taniT Seqmnili momenti 

(sur.1.15,a) 

     
              

 

 
     

 

 
 

         
     

sadac  – merqnis boWkoebis gaswvriv statikuri 

Runvis dros drekadobis moduli, kn/m2;    - 
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moxerxvis simaRle, m;     - manZili, toli    - e;   aq 

e – ganaxerxis sigane, m. 

viciT ra jamuri gadamyiravebeli momenti, 

romlis drosac iwyeba xis Tavisufali vardna, 

SeiZleba ganisazRvros saWiro Zala mocemuli 

mimarTulebiT xis gadmosagdebad. wamqcevi 

samarjviT moqmed moxerxvis sibrtyeSi xis 

wasaqcevad (sur.1.15,b), aucilebelia movdoT 

gadamyiravebeli momenti. 

                

sadac   – wamqcevi samarjvis amwevi Zala, kn;    

manZili xis mobrunebis RerZidan gadmomgdebi Zalis 

modebis centramde: 

       
 

 
 
  
 
                  

zeze mdgomi xeebisaTvis    =0.034-0.068 rad (2-40), 

daxrili xeebisaTvis    ნ  =    . 

    - s maqsimaluri mniSvneloba iqneba, roca   

= 0: 

 

                         

 

saidanac   
    

          
   

imisaTvis, rom saxerxi aparati ar aRmoCndes 

dazianebuli wamqcev mowyobilobasTan SexebiT, maT 

Soris yovelTvis unda iyos raRac manZili (maragi). 

amasTan dakavSirebiT xis minimaluri diametri, 

romelic SeiZleba hidrosoliT gadmovagdoT 

jirkidan (sur.1.15,b) 

                      (1.1) 
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sadac    – wamqcevi mowyobilobis ganaxerxSi 

Canergvis siRrme;    – maragi, romelic miiReba 

toli 0.015 – 0.020 m;   – saxerxi aparatis sigane;   – 

gauxerxavi nawilis sigane, romlis drosac 

ganaxerxSi Caideba wamqcevi samarjvi;    – maragi 

(RriWo gauxerxav nawilsa da saxerx aparats 

Soris). 

formulidan (1.1) gamomdinareobs, rom КГМ – 

1Аhidrosoli SeiZleba gamoyenebuli iyos araumetes 

0.26m diametri xeebis waqcevis dros. tvirTamweobis 

da kintis awevis simaRlis moTxovnili sidideebis 

damokidebuleba xis tanis diametrsa da uku 

daxraze moyvanilia sur.1.16. 

roca gadamgdebi Zala modebulia ganaxerxis 

sibrtyis zeviT (sur.1.15,g) 

                               

  
   

            
   

sadac   – xis tanze modebuli gadamgdebi Zalis 

modebis kuTxe. 

 

1.7. wamqcevi hidrosolis ZiriTadi parametrebis 

angariSi 

muSaobis dros ganaWeridan solis amovardnis 

gamosaricxad hidrosolis muSa zedapiris daxris 

kuTxe α ganisazRvreba TviTdamuxruWebis pirobidan: 

     ხ ხ 

sadac  ხ ხ - xaxunis kuTxe (           

        – solis sayrdeni zedapiris mis loyasTan 

xaxunis koeficienti. 
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radganac  ხ ხ        rad (90), maSasadme solis 

wawvetebuli kuTxe tolia           rad (180). 

sols КГМ – 1А aqvs 190 – iani wawvetebis kuTxe. 

solis svla    damokidebulia xis kintis    

awevis simaRleze (sur.1.15,b) misi gadmogdebis dros: 

 

             ნ                          

xolo            . aqedan miviRebT    

           SeiZleba ganisazRvros   - s mniSvneloba 

grafikidan (sur.1.16,b). ori solis gamoyenebis dros 

(ukan daxrili tanebiT didi diametris xeebis 

jirkidan gadmogdeba) xis kintis awevis simaRle 

izrdeba. 

 
sur.1.16. damokidebulebebis grafikebi: 

a -            b -           

 

   
    

     
   

 

sadac    – koeficienti (         
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solis loyebis sayrdeni zedapiris farTobi 

ganisazRvreba solis loyebiT merqnis Telvis 

pirobebidan: 

     
 

      
 , 

sadac        - merqnis Telvaze dasaSvebi Zabva, 

mpa; 

     - solis sayrdeni zedapiris farTobi, m2. 

soWis Telvaze umciresi dasaSvebi Zabva tolia 

11.8 mpa. maSin solis sigane   ,m: 

   
 

        
   

sadac    - solis muSa ubnis sigrZe, romliTac 

is awveba ganaxerxis kedlebs, m. 

saWiro Zala merqnis ganaxerxSi solis 

CasaWedad: 

               
magram cnobilia, rom 

 

               

sadac    – dguSze siTxis dawolis Zala, kn;    

– dguSis manJetis xaxunis Zala, kn;    – dabrunebis 

zambaris ukumoqmedi Zala,                kn. 

     
   

 

 
                

sadac   – siTxis wneva hidrosistemaSi, kpa;    – 

solis cilindris diametri, m. 

                  

sadac    - manJetis xaxunis koeficienti 

cilindrSi moZraobis dros (        ;    - manJetis 



80 
 

diametri, m;    - manJetis zedapiris xaxunis sigane 

cilindris kedelTan (               m). 

praqtikulad           CavsvaT (1.2) 

gamosaxulebaSi     – is mniSvneloba da CavataroT 

Sesabamisi gardaqmnebi, miviRebT: 

    
   
  

   

hidrosolis cilindrSi siTxis daWirxnis dro, 

wm 

        , 

sadac    - solis cilindris muSa moculoba, m3; 

   - siTxis hidrotumboSi gadadinebisa da milis 

moculobis gazrdis koeficienti (       );   – 

tumbos mwarmoebluroba muSa reJimis dros, m3/wm; 

  
   

 

 
          

sadac    - hidrotumbos plunJeris (yvinTas) 

diametric, m;    - plunJeris svla, m;   – 

plunJerismuSa svlebis ricxvebi wamSi;    - 

hidrotumbos mqk (      ). 

 

1.8. benzinis Zraviani xerxebis mosaxsneli 

mowyobiloba 

benzinis Zraviani xerxebis mosaxsneli 

mowyobilobis daxmarebiT sruldeba mTeli rigi 

mosamzadebeli da damxmare samuSaoebi, agreTve 

zogierTi operaciebi merqnis pirveladi damuSavebis 

dros. 
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buCqsaWreliTavad warmoadgens gadasatan 

instruments benzinis Zraviani xerxis ZraviT calke 

samarTi diskuri an jaWvuri saxerxi aparatiT. 

mosaxsneli samarjvi sami sabjeniT savarcxelas 

saxiT magrdeba benzinis Zraviani xerxis salteze. 

buCqnaris Reroebi Wris dros ekvris sabjenebs da 

gadaiWreba saxerxi jaWviT. 

rbilwiwvianas (lariqsi) Semorgolva KY masiT 

0.8kg, Tavad warmoadgens kronSteins sabjeniT, 

romelic zRudavs xerxis saltes Canergvis siRrmes 

xis tanSi. kronSteinze, romelic magrdeba benzinis 

Zraviani xerxis aparatis ZirTan, arsebobs Wdeebi 1 

sm-is daSorebiT, romlebic 6 – dan 12 sm-de CaWris 

siRrmis regulirebas iZleva xis diametrisagan 

damokidebulebiT. naqurTenis gadaWris, Semdeg 

fesvTa sistemidan xis tanSi wvenis moZraoba wydeba 

da 15 -20 dRis Semdeg rbilwiwvianas merqani iZens 

tivtivadobis sakmao marags. 

universaluri samarjvi –УП - 1 reduqtorian 

xerxebTan warmoadgens erTsafexurian cilindrul 

reduqtors 6.125:1 gadacemis ricxviT. samarjvis 

wamyvani borblis kbili modebaSi Sedis xerxis 

wamyvan varskvlavasTan, romlidanac mbrunavi 

momenti Rebulobs wamyvan kbilanaze. samarjvis 

amyoli kbilana morzes SigniTa konusis mqone 

Spindelzea dasmuli. masSi SeiZleba Caidgas 

sxvadasxva instrumenti (burRi, qanCsaxraxni, 

kardanuli lilvis bolo jalambris moZraobaSi 

mosayvanad, zumfara da sxva.), SpindelSi saCeri 

WanWikiT damagrebuli. 



82 
 

universaluri samarjvi–УП–2 igive 

daniSnulebisaa rac УП– 1,  magram gankuTvnilia 

“ТАЙГА – 245” xerxTan erTad muSaobisaTvis. 

samarjvis masa 2.5 kg-ia. morzes konusi brunvaSi 

modis oTxSesasvleliani Wiaxraxnis Wia TvaliT. 

saltes damagreba meqanizmis gadamcem jaWvTan 

iseTivea, rogorc saxerxi aparatis.  

gadasatani jalambrebis–ПЛ-1 da ПМЛ 

daniSnulebaa mosamzadebeli da sxva samuSaoebis 

Sesruleba. isini moqmedebaSi modian benzinis 

Zraviani xerxebis Zravebisagan, УП-1 da УП-2 

samarjvebis meSveobiT. wevis Zalebi, bagirebis 

siCqareebi, dolebis bagirtevadoba da jalambrebis 

masebi Sesabamisad tolia: 0.74 da 1kn; 0.15 da 0.25 

m/wm; 50 da 100 m; 26 da 36 kg. 

gadasatani danadgari mrgvali xe – tyis 

masalebis grZivi daxerxvisaTvis – Tavad 

warmoadgens mowyobilobas, moZravi CarCos da 

benzinis Zraviani xerxis Ziris SemadgenlobaSi. 

(sur1.17,a) Ziri H – is magvari formisaa. mzaddeba 

naglini foladisagan erTi an ori seqciis saxiT. 

mis ganivebze montaJdeba bjenebi, romlebzedac 

lagdeba daxerxili mori. muSis Zalis gamoyenebiT 

CarCo uaxlovdeba torsidan mors, gorgolaWebis 

gavliT dayrdnobil warmarTul Zirze. benzinis 

Zraviani xerxi magrdeba H – is magvar CarCos 

gverdulaze da saSualeba aqvsZiris mimarT 

dayendes sxvadasxva simaRleze. uZravi moris 

gaswvriv CarCos xerxTan erTad gadaadgileba 

uzrunvelyofs grZiv Wras. danadgaris JONSERED MINI 
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– SAWMILL 600 -  Ziris sigrZea 3m da iZleva morebis 

gaxerxvis saSualebas sigrZiT 5.1- mde diametriT 50 

sm-mde. gamoxerxili ficris minimaluri sisqe 3 mm-ia. 

masTan komleqtaciaSi Sedis JONSERED 2095 Turbo  5kvt 

simZlavris benzinis Zraviani xerxi. 

moqmedebis principis mixedviT maTi msgavsia 

Carxebi STIHL LGS 420 (950), romlebic iZlevian 

saSualebas tyeSi miviRoT daxerxili xe – tye 50 sm 

diametris mrgval (dauxerxavi) xe – tyisagan. 

benzinis Zraviani xerxis “HUSQVARNA” 394xP, Zrava 

simZlavriT 5.2 kvt uzrunvelyofs moqnili lenturi 

CarCo – xerxis amZravs, romlis gadatanac 

SesaZlebelia msubuqi misabmeliT. lenturi xerxi 

siganiT 32 mm, sisqiT 1 mm da sigrZiT 3570 mm 

saSualebas gvaZlevs gavxerxoT morebi 70 sm – mde 

diametris da gaxerxvis siganiT 50 sm-mde. 

frezvasTan dakavSirebuli samuSaoebis 

SesrulebisaTvis gamoiyeneba sxvadasxva sacmebi. 

sur.17,b-ze warmodgenilia 2.5 kg masis sacmi, 

romelic erTi gavliT iZleva daamuSavos 120 mm 

siganis fena da daxarjos 1.5 kvt – mde simZlavre. 

mbrunavi momenti benzinis Zraviani xerxis Zravadan 

frezis TavTan, Camagrebul specialur konsolur 

saWerSi, gadaecema kbilanas Rveduri gadacemis 

daxmarebiT. ganqerqavi mowyobiloba benzinis 

Zraviani xerxebis parametruli rigis bazaze 

warmodgenilia sur.1.17,g – ze. benzinis Zraviani 

xerxis markis mixedviT mowyobilobis mier 

ganviTarebuli simZlavre icvleba 1.6 – dan 3.6 kvt – 

mde.  frezis sacmis daxmarebiT, romelic naCvenebia 

sur.1.17,d–ze, SesaZlebelia morSi SevqmnaT fena, 
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amovirCioT kiloebi, ganvaxorcieloT misi ganqerqva 

da sxva. (damuSavebulia firma STIHL – is mier). 

Tavisebureba – saxerxi jaWvis moxsnis gareSe 

samagri xerxis saltes boloSi, romelic ixureba 

damcavi garsacmiT.STIHL – is firmis benzinis Zravian 

xerxebze LOG – MASTER – is konstruqciis frezis 

dayeneba wamyvani varskvlavas amZraviT SesaZlebels 

xdis SevirCioT morebSi kiloebi, gavakeToT 

marTkuTxa naxvretebi, xolo ubralo samarjvma 

mimmarTveli Tamasas saxiT (LOG – SAWER) – 

ganaxorcielos grZivi Wra siRrmiT xerxis saltis 

sigrZisa. 

moyvanili mosaxsneli mowyobiloba benzinis 

Zraviani xerxebisa ar moicavs mTel maT 

CamonaTvals, magram saSualebas gvaZlevs 

warmodgena viqonioT maT mravalsaxeobaze. 

 
sur.1.17. benzinis Zraviani xerxebis mosaxsneli 

mowyobiloba: a – grZivi xerxvisaTvis; b,d – 

frezirebisaTvis; g  - xe – tyis masalebis 

ganqerqvisaTvis 
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Tavi 2 
xe – tyis morTreva sabagiro 

morsaTrevi danadgarebiT 
2.1. sabagiro morsaTrevi danadgarebis tipebi da 

konstruqciebi, maTi daxasiaTeba da gamoyenebis 

pirobebi 

 

xe – tyis damzadebaze gamoyenebuli sabagiro 

danadgarebi konstruqciis mixedviT iyofa or 

saxeobad: mzidi bagiriT da mzidi bagiris gareSe. 

amasTan danadgarebi mzidi bagiriT SeiZleba iyos 

erTmaliani da mravalmaliani, rac ganisazRvreba 

sayrdenebis raodenobiT da aqvT mudmivad daWimuli 

mzidi bagiri an mzidi bagiri cvalebadi 

daWimulobiT. danadgarebSi cvalebadi daWimulobis 

mzidi bagiriT, bagirs aduneben da Sekrulas 

Casabmelad miwaze uSveben yoveli samuSao ciklis 

dros. aseT sabagiro danadgarebs uwodeben 

CamosaSveb mzid bagirian danadgarebs. 

Tavisi daniSnulebiT bagir – blokuri 

morsaTrevi danadgarebi SeiZleba iyos mxolod 

morsaTrevi, morsaTrev – damtvirtavi da morsaTrev 

– satransporto. morsaTrev danadgarebs iyeneben 

datvirTvis punqtTan, zeda sawyobTan an sakid 

sabagiro satransporto danadgarTan merqnis 

morTrevisaTvis. morsaTrev – damtvirTavi 

danadgarebiT (mdd) axdenen merqnis morTrevas da 

datvirTvas xe – tyis sazidi gzebis moZrav 

Semadgenlobaze. morsaTrev – satransporto 

danadgarebi awarmoeben merqnis morTrevas da 
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transportirebas (aweva an daSveba) xe – tyis sazid 

gzasTan. 

ganasxvaveben Semdeg sakid morsaTrev 

danadgarebs: mzidi, sawevi da ukusvlis bagirebiT; 

mzidi da sawevi bagirebiT; ganuwyvetliv moZravi 

sawev – mzidi bagiriT (konveieri).  

mTian adgilebSi 500 m manZilze morTrevis dros 

iyeneben erTmalian sakid danadgarebs, xolo did 

manZilebze morTrevisas – mravalmalians. 

sakidi sabagiro gzebisa da xe – tyis 

dacurebisagan (SuroTi) es danadgarebi gansxvavdeba 

imiT, rom uzrunvelyofen merqnis morTrevas 

uSualod jirkidan datvirTvis punqtamde. 

yvela sabagiro danadgari moqmedebaSi modis 

araTviTmavali da TviTmavali (traqtorze an 

manqanaze dadgmuli) jalambriT. 

morsaTrevi danadgarebi mzidi bagiris gareSe – 

maTi daniSnulebaa xeebis an Soltebis wveroebiT 

morTreva mTliani Wrebis dros daWaobebul vake 

adgilebSi 300 m – de manZilze. danadgari Sedgeba 

anZisa 5, bagir – blokuri sistemisa da amZravi 

jalambrisagan 1 (sur.2.1). 

anZa – xisa, bunebrivi an xelovnuri, 14 – 16 m 

sigrZis da diametriT zeda gadanaWerze ara naklebi 

25 sm. mdgradobisaTvis anZa magrdeba oTx gamZle 

jirkze 3 – 4 saWimiT. anZis saTavisze saWimebi 

magrdeba kakvebTan. xelovnuri anZis saZirkvelSi 

sayrdeni zedapiris gasadideblad erWoba ori 

ganivi Zeli. 

bagir – blokuri sistema – Sedgeba satvirTo 3 

da ukusvlis 2 morsaTrevi bagirebisa, mimmarTveli 
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blokebisa da damxmare samarjebisagan (bagiris da 

Cokerebis Semgrovebel) merqnis morTrevisaTvis. 

meti moqnilobisaTvis gamoiyeneba foladis bagirebi 

organuli gulariT. 

jalambari – sam an oTxdoliania araTviTmavali, 

anZidan 18 – 20 m-is manZilis daSorebiT aris 

dayenebuli da jirkebze magrdeba foladis bagiris 

naWrebiT. dolebze bagirebis sworad daxvevisaTvis 

jalambars anZis mimarT dgamen ise, rom satvirTo 

morsaTrevi bagiri iyos perpendikularuli dolis 

RerZTan da mis sigrZes yofdes Suaze, xolo 

manZili jalambridan anZamde iyos ara naklebi 

dolis oci sigrZisa. 

 
 

sur.2.1. morsaTrevi danadgaris sqema mzidi bagiris 

gareSe. 

 

morsaTrevi danadgari konstruqciulad martivia 

da eqspluataciaSi jalambris arsebobis SemTxve-

vaSi SeiZleba damzaddes xds saxelosnoSi. 
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sabagiro danadgari muSaobs Semdegnairad: 

daCokerebuli Soltebi moedeba satvirTo bagirs, 

formirdeba Sekrulebad, romelic Semdgom 

miizideba datvirTvis punqtTan da miewodeba 

datvirTvis moedans. Sekrulas Caxsnis Semdeg 

satvirTo morsaTrevi bagiri damxmare samarjvebiT 

da ukusvlis morsaTrevi bagiris daxmarebiT 

xelaxla gadaitaneba tyesakafze morigi Sekrulas 

Cabmis adgilas da mTeli cikli meordeba. 

erTmaliani morsaTrev – damtvirTavi 

danadgarebi mzidi bagiriT– maTi daniSnulebaa 

xeebis da Soltebis kintebiT morTreva daWaobebul 

vake da borcvian adgilebSi mTliani Wrebis dros 

xeebis (Soltebis) datvirTva xe – tyis sazid 

transportze. vinaidan Sekrulas kintis nawili 

imyofeba aweul mdgomareobaSi morTreva 

mimdinareobs Seuferxeblad. danadgari Sedgeba 

Semdegi ZiriTadi kvanZebisagan: saTavo 3 da zurgis 

6 anZebi, mzidi bagiri 5, polispasti 1, satvirTo 

urika 4, bagir – blokuri sistema da amZravi 

jalambari 2 (sur.2.2).  

anZebi – xisa, bunebrivi an xelovnuri, zemoT 

ganxilulis analogiuri. isini mzidi bagirisaTvis 

warmoadgenen sayrdens. zurgis anZis saxiT 

Cveulebrivad gamoiyeneba mzardi xe. 

mzidi bagiri – foladisa, organuli gulariT, 

emsaxureba sayrdenaT satvirTo urikas. 

polispasti – amZravi jalambris daxmarebiT 

gankuTvnilia mzidi bagiris dasaWimad. 

satvirTo urika – morTrevis procesSi 

emsaxureba sayrdenad Sekrulas mzid bagirTan 
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misaTrevad, Sekrulas wina nawilis aweuli 

mdebareobis SesanarCuneblad da xe – tyis sazid 

transportze datvirTviT. 

bagir – blokuri sistema – iseTivea, rogoric 

mzidi bagiris gareSe morsaTrev danadgarebSi. 

amZravi jalambari – oTxdoliani, 

araTviTmavali, dayenebuli saTavo anZasTan 

analogiurad wina danadgarisa. 

aseTi danadgarebisaTvis arsebobs 

unificirebuli bagir – blokuri aRWurviloba, rac 

amartivebs maT montaJsa da demontaJs. danadgari 

muSaobs Semdegi saxiT. gadasatani blokis 

damagrebiT tyesakafze Sekrulas dagrovebis 

adgilTan miewodeba sakidi kakvi CokerebiT. kakvze 

moTxovnili raodenobis xeebis Cabmis Semdeg 

Tavidan miaTreven Sekrulas mzid bagirTan, 

ukusvlis morsaTrevi dolis damuxruWebiT. Semdeg 

Sekrula gadaitaneba datvirTvis punqtze da 

kintebiT Caewyoba uaxloes anZasTan tyesazidis 

konikSi,romelic dayenebulia mzidi bagiris qveS. 

Semdeg mTeli cikli meordeba tyesazidis merqniT 

srulad datvirTvamde. SemdegSi awarmoeben 

Sekrulas wveros nawilis datvirTvas.tyesazidis 

meore konikze. amisaTvis Sekrulas wveros nawils 

Semoavleben bagiris yulfs da satvirTo 

morsaTrevi bagiriT aweven konikis dgarebis zeviT, 

erTroulad yulfis boloebs Camoacmeven satvirTo 

urikis sakid kakvze. SemdegSi urika da tyesazidi 

gadaadgildeba (urika saTavo anZisken, xolo 

tyesazidi  - marcxniv) manam, sanam Sekrulas 

wveroebis nawili ar aRmoCndeba meore konikis 
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SuaSi, ris Semdegac Sekrulas es nawili eSveba. 

datvirTvis damTavrebis Semdeg tyesazidi gamoyavT, 

xolo mis adgils ikavebs carieli da yvela 

operacia meordeba. aseTia konstruqcia da muSaobis 

principi УК – 1Р danadgarisa. 

 
 
sur.2.2. morsaTrev – damtvirTavi danadgaris sqema 

mzidi bagiriT УК – 1Р 

 

TviTmavali erTmaliani morsaTrevi danadgarebi 

– isini gamoiyeneba mTis ferdobebze mcire 

ganfenilobis (500 m-de) ganlagebuli tyesakafebis 

asaTviseblad. am miznisatvis gamoyenebulia 

TviTmavali sabagiro danadgarebi ЛЛ-25 daК-93 (МЛ-

43А). 

ЛЛ-25 –danadgari – (sur.2.3.) Sedgeba traqtorisa 

1, jalambrisa 2 bagirwamyvani SkiviT 

(lilviT),gadasaadgilebeli saTavo anZisa 3, sawev – 

mzidi bagiris 4, satvirTo urikisa 5 da bagir – 

blokuri sistemisagan. zurgis anZad emsaxureba 
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mzardi xe. amZravad da danadgaris 

gadasaadgileblad gamoyenebulia traqtori TT-

4M,masze dayenebuli jalambriT. 

danadgaris Taviseburebas warmoadgens satvirTo 

urika (A kvanZi). is Sedgeba korpusisagan 7, 

romelSic moTavsebulia savali Tvali 6, 

mimmarTveli gorgolaWi 8, saCeri quro 9 da 

saketela 10. savali Tvali gadaadgildeba sawev – 

mzid bagirze 4, romlis erTi bolo Semovlebulia 

zurgis anZis blokze 11 da magrdeba satvirTo 

urikasTan, xolo meore Semovlebulia saTavo anZis 

blokze, amasTan bagiris mimmarTveli mowyobiloba 

da jalambris Skivimagrdeba saCer quroze 9, 

romelic avtomaturad saketelaTi 10 urikis 

korpusze fiqsirdeba. quros fiqsirebis moxsna 

warmoebs xeliT. 

bagir – blokuri sistema da Casabmeli 

mowyobiloba konstruqciulad zemoT aRwerilis 

analogiuria. 

danadgaris muSaobis principi Semdegnairia: 

traqtoris winsvliT Wimaven sabagiro sistemas da 

bagirwamyvani SkiviT urikas miawodeben tyesakafze 

Sekrulas Cabmis adgilTan.  Semdeg meCokeres 

signaliT traqtoris ukusvlis sabagiro sistemas 

dauSveben ise, rom urika daidos miwaze. ris 

Semdegac urikidan Caxsnian Tavisufal Semkreb 

bagirs da aTavisufleben saCer quros, miaerTeben 

Semkreb bagirs daCokerebul SoltebTan (xeebTan) 

da isev Wimaven sabagiro sistemas meCokeres 

signaliT. amasTan xdeba Sekrulas formireba da 

misi morTreva sawev – mzid bagirTan. Semdeg 
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bagirwamyvani SkiviTSekrula miewodeba Caxsnis 

adgilas. sabagiro sistemis daSvebiT Sekrula 

Tavisuflad ideba miwaze da iwarmoeba xeebis 

(Soltebis) Caxsna. Semdeg urikis ukusvliT Wimaven 

Semkreb bagirs daafiqsireben saCer quros urikaSi. 

SemdegSi procesi meordeba.  

 
sur.2.3. TviTmavali morsaTrevi danadgaris ЛЛ-25 

sqema 

 

danadgariT Sekrulebs wveroebiT miaTreven. is 

SeiZleba muSaobdes CamoSvebaze da awevaze. 

aucileblobis SemTxvevaSi traqtori SeiZleba 

Caixsnas sabagiro sistemidan da gamoyenebuli iyos 

morTreuli merqnis misazidad datvirTvis punqtze. 

К – 93 (МЛ – 43А) sabagiro danadgari – 

gansxvavdeba ЛЛ – 25 danadgarisagan ZiriTadad imiT, 

rom saTavo anZa damontaJebulia traqtorze da 



93 
 

danadgaris amZravisaTvis gamoyenebulia traqtorze 

dayenebuli oTxdoliani jalambari. 

 
erTmaliani sabagiro danadgarebis teqnikuri 

daxasiaTeba 

 

 

danadgaris marka УК-1Р ЛЛ-25 
К-93 (МЛ-

43А) 

danadgaris 
amZravi 

jalambari 
ЛЛ-8  

jalambari traqtorze 
ТТ-4М 

morTrevis 
manZili, m 

300 - mde  350 - mde 350 - mde  

danadgaris 
tvirTamweobis 

Zala, kn 
30  30 30 

mzidi (sawevi-
mzidi) bagiris 
diametri, mm 

25  18 18 

trasasTan 
merqnis 

morTrevis 
manZili, m 

 30 – mde 30 – mde 30 - mde 

danadgaris 
cvluri 

mwarmoebluroba 
Soltis saSualo 
moculobis dros 

0.3-0.49 m3 

40 - 60  40 – 50 40 - 50 
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mTis reliefisagan damokidebulebiT 

tyesakafebis damuSaveba TviTmavali sabagiro 

danadgarebiT SeiZleba xdebodes saTavo anZis 

Tanmimdevruli gadaadgilebiT zurgis anZis mudmivi 

mdebareobis dros an kidev zurgis anZis 

Tanmimdevruli gadaadgilebiT – saTavo anZis 

mudmivi mdebareobis dros.tyesakafebis damuSaveba 

brtyel ferdobebze warmoebs 30 – 50 m-iani siganis 

marTkuTxa sakafebad anZebis (sayrdenebis) 

Tanmimdevruli gadataniT. 

mravalmaliani morsaTrev – satransporto 

danadgarebi – isini gankuTvnilia mTian raionebSi 

cicabo ferdobebze tyesakafebis asaTviseblad. 

udidesi gavrceleba moipoves ЛЛ-26БdaЛЛ-31 

danadgarebma. am danadgarebs SeuZliaT muSaoba 

merqnis awevasa da daSvebaze. mravalmaliani 

danadgarebis aRWurviloba unificirebulia. mzid 

bagirze merqnis transportireba dakidebul 

mdgomareobaSi SeiZleba sakuTari wonis 

zemoqmedebiT (muSaoba daSvebaze) an jalambris 

sawevi bagiris daxmarebiT (muSaoba awevaze). 

ЛЛ – 26Бsabagiro danadgari – awarmoebs 

damzadebuli sortimentebis mzid bagirTan 50 m-mde 

manZilidan morTrevas da maT transportirebas 

datvirTvis punqtze (zeda sawyobi) 1200 m-mde 

manZilze. is Sedgeba napira 1 da 6 sayrdenebisa 

(anZebi), Sualeduri 2 sayrdenisa sayrdeni bunikebiT, 

mzidi bagirisa 5 polispastiT 8, urikisa 3 

satvirTo kakviT da misabmeli mowyobilobiT, 

saCerisa 4, bagir – blokuri sistemisa da amZravi 

jalambrisagan 7 (sur.2.4). 
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sayrdenebi – xisa. sayrdenebad Cveulebriv 

iyeneben jansaR mzard xeebs, romlebsac 

mdgradobisaTvis saWimebiT amagreben. sayrdenebze 

mzidi bagiris Camosakideblad amagreben sayrden 

bunikebs. Sualeduri sayrdenebi ganlagdebian 250 – 

300 m-is Semdeg trasis gadaxris adgilebSi. mzidi 

bagiris Camokidebis simaRle unda iyos iseTi, rom 

gadaasdgilebeli merqani ar edebodes grunts da 

mozardis wveroebs. 

 
sur.2.4. mravalmaliani morsaTrevi – satranporto 

ЛЛ-26Б danadgaris sqema: a – danadgaris sqema; b – urika; 

g – saCeri; 
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mzidi bagiri – gegmaSi ganlagebulia swor 

xazze, boloebiT magrdeba jirkebze, mzard xeebze 

an xelovnur sayrdenebze “mkvdrad” da iWimeba 

jalambriT polispastis Semdeg. 

urikas – aqvs savali Tvlebi 9, tvirTsataci 10 

satvirTo kakviT 11, mimmarTveli bloki 12 da 

cilindruli Rrus Woki 13 korpusze saxsrulad 

damagrebuli fasonuri TaviT 14. fasonuri Tavi 

Sesrulebulia ormxrivi konusis saxiT. 

saCers – aqvs mimmarTveli bloki 19 da 

fiqsirebuli mowyobiloba, Sesrulebuli sawev – 

asawevi bagiris 20 mimarT simetriulad 

ganlagebuli dazambarebuli gorgolaWebisagan 15 

da cilidris 18 Stangaze 17 dayenebuli 

zambarisagan 16. gorgolaWebs aqvs Rarakebi, 

romelTa forma Seesabameba fasonuri Tavis 14 

formas. 

bagir – blokur sistemas – da amZrav jalambars 

aqvs igive daniSnuleba, rac sxva sabagiro 

danadgarebs. 

saCeris daniSnulebaa urikis gaCereba da 

fiqsacia misi merqnis datvirTviT da satvirTo 

kakvis gaTavisufleba. 

urikis saCerTan urTierTqmedebis dros is 
fiqsirdeba mzid bagirze da Tavisufldeba 
satvirTo kakvi CokerebTan erTad, romelic sawev – 
tvirTamwevi bagiris modunebasTan erTad eSveba 
miwaze. Sekrulas Cabmis Semdeg CairTveba jalambari 
da xdeba sawev – satvirTo bagiris dolze daxveva. 
amasTan xdeba Sekrulas mozidva mzid bagirTan, 
kakvis aweva SekrulasTan erTad da misi fiqsacia 
tvirTsatacSi. Semdeg sawev – tvirTamwevi bagiris 
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modunebasTan erTad, xdeba datvirTuli urikas 
avtomaturi Camocileba saCerisagan da is 
gadaadgildeba mzid bagirze gantvirTvis 
adgilisaken (zeda sawyobze). 

sabagiro danadgari ЛЛ – 31–TviTmavalia da 
gankuTvnilia xeebis morsaTrevad danadgaris 
trasasTan 60 m-mde manZilze da maTi 
transportirebiT dakidul an naxevraddakidebul 
mdgomareobaSi datvirTvis punqtze 700 m-mde 
manZiliT. 

danadgari ЛЛ – 31 konstruqciulad ЛЛ – 26Б 
danadgaris analogiuria da aqvs Semdegi 
ganmasxvavebeli Taviseburebebi. danadgaris bazas 

warmoadgens traqtori ТТ – 4М, romelzedac uknidan 
dayenebulia samdoliani jalambari, traqtoris 
ukana xidTan mqone amZraviT, xolo winidan – 
mravalrgoliani liTonis anZa, romlis qveda 
nawili saxsrulad mierTebulia sabiZgelaTi 
(buldozeriT) traqtorze. muSa mdgomareobaSi anZa 

saqusliT eyrdnoba grunts. ЛЛ – 31 montaJisaTvis 
kompleqtdeba specialuri samontaJo danadgariT, 
romelic moTavsebulia TavkavebiT baqanze. 
gadasvlebis dros samontaJo danadgari 
gadaadgildeba traqtoriT. baqanze dayenebulia 
doli mzidi bagiriT, kabina xazovani da samontaJo 
mowyobilobis dasawyobad da gaTvaliswinebulia 

adgili Zraviani jalambris ЛМ – 2000М amZravis 
dasamagreblad, romelic Sedis samontaJoO 
danadgaris kompleqtSi. amis gamo danadgaris 

montaJis dros SeiZleba gamoviyenoT jalambris ЛМ 

– 2000М–is amZravi mzidi bagiris dolis 
dasatrialeblad. mzidi bagiris daWimva xdeba 
traqtorze dayenebuli jalambriT, polispastis 
Semdeg. 
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mravalmaliani morsaTrev – satranporto 

danadgarebis teqnikuri daxasiaTeba 

 

avstriuli firma GANTNER uSvebs sabagiro 

danadgarebs xe – tyis morTrevisaTvis 1, 3, 5 da 8 

tonis tvirTamweobiT. am danadgarebiT morTrevis 

danadgaris marka ЛЛ-26Б ЛЛ-31 

danadgaris tipi araTviTmavali 
TviTmavali ТТ-

4М bazaze 

tvirTamweoba,t:     

dakidebuli morTrevis 
dros  

3.2  1.6  

naxevraddakidebuli 
morTrevis dros 

- 3.2  

danadgaris amZravi 

erTdoliani 
jalambari 
dizelis 
ZravaTi 

samdoliani 
jalambari ТТ-
4М-is amZraviT 

urikis moZraobis 
siCqare mzidi bagiris 

malze, m/wm: 

  
 

 
  

tvirTiT 0.5-7.0 0.6-2.5 

utvirToT 0.5-7.0 0.6-5.5 

saCeris marTvis 
meqanizmi 

xelis 
berketiT 

 - 

danadgaris 
konstruqciuli masa 

bagirebiT da 
samontaJo 

mowyobilobiT, kg 

7700   24450 
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manZili, rogorc wesi, Seadgens 400 – dan 1800 m-mde 

da SeiZleba miaRwios 2500 m-s. danadgarebi mzaddeba 

ori tipis: gravitaciuli da Caketili sawevi 

bagiriT. 

gravitaciuli sabagiro danadgarebi 

gamoyenebulia mxolod mTian adgilebSi da 

muSaoben daSvebaze, risTvisac trasis minimaluri 

daxriloba unda iyos ara naklebi 15% - is. 

morebis Cabma da Caxsna SesaZlebelia trasis 

nebismier wertilSi. tvirTi tranportirdeba 

sakuTari wonis moqmedebiT dakidebul mdebareobaSi, 

ris gamoc gamoricxulia merqnis, niadagis da 

mozardis dazianeba.konstruqciulad isini ЛЛ – 26Б 

analogiuria. amZravi jalambari dayenebulia trasis 

zeda nawilSi. am danadgarebis muSaobis principi 

iseTivea, rogorc daSvebaze momuSave ЛЛ – 26Б. 
 

sabagiro danadgarebi Caketili sawevi bagirebiT 

gamoiyeneba did manZilze merqnis morsaTrevad 

daWaobebul vake adgilebSi, an kidev misi 

transportirebisaTvis mdinaris gadasalaxad an Sor 

manZilze kunZulidan mdinaris napirze gadasatanad.  

danadgarebi aRWurvilia ZiriTadi satvirTo urikiT 

CarTvis da gamorTvis avtomatikiT da damxmare 

urikiT, romelic moZraobs ZiriTadidan romeliRac 

manZilze (sur.2.5,a). ZiriTadi satvirTo urikis 

gaCerebis dros damxmare agrZelebs moZraobas da 

ZiriTadTan Sexebis SemTxvevaSi, axdens satvirTo 

bagirze mimagrebuli kakvis gadmogdebas, romelic 

gaWimulia satvirTo urikaze da mimagrebulia 

damxmaresTan. kavis CamoSvebis Semdeg masze abamen 

damzadebul merqans da axdenen sawevi bagiriT 
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mibmul Sekrulas ZiriTad urikasTan, ris Semdegac 

urika SekrulaTi gadaadgildeba datvirTvis 

punqtze. amZravi jalambari uzrunvelyofs sawevi 

bagiris reversiul moZraobas. 

 

 
sur.2.5 evropuli qveynebis sabagiro morsaTrevi 

danadgarebi: a –GANTNER (avstria) firmis danadgari 

Caketili sawevi bagiriT;  b – TviTmavali sabagiro 

danadgari LARIX  (CexeTi) 

 

danadgarebSi napira sayrdenebi xelovnuria, 

xolo Sualeduris saxiT iyeneben Cveulebriv mzard 

xeebs, romlebic datovebulia danadgaris trasaze. 

danadgaris montaJi iwarmoeba 3 – 5 samuSao dRis 

ganmavlobaSi, demontaJi – 2 samuSao dReSi. muSebs 
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Soris kavSiris dasamyareblad gamoiyeneba 

telefoni an racia. 

firma GANTNER –is sabagiro danadgarebismonacemebi 

 

danadgaris 
marka 

HSW20 HHSW 60/80 HSW 150 

trasis sigrZe, m 640 130 1500 

mosaTrevi 
Sekrulas 

maqsimaluri 
masa,kg 

1000 2500 5000 

mosaTrevi 
Sekrulas 
saSualo 

moculoba, m3 

1.0 2.25  5.0  

samuSao ciklis 
xangrZlioba, 

wT, 
 12  12  13.3 

Sekrulas Cabma, 
wT 

 5.5  5.5  7.0 

Sekrulas 
gadaadgileba 
datvirTvis 
punqtze,wT 

 3.5  3.5 3.3  

danadgaris 
mwarmoebluroba 

8 sT -ian 
cvlaSi, m3 

40 90 170 

sawvavis xarji 
cvlaSi, l 

15 - 18 20 - 25 60 - 70 
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danadgarebis eqspluataciis gamocdilebam 

gviCvena, rom trasasTan danadgarze miziduli 

merqnis moculoba, unda iyos ara nakleb 500 m3 – 

isa. 

msxvili tyesakafebis damuSavebis dros 

mizanSewonilia paralelurad damontaJdes ori 

danadgari, xolo amZravi jalambari daidgas 

trasebs Soris. maSin tyesakafis erTi ubnis 

damuSavebis Semdeg, mimdebared erT – erT am 

trasaTagan ar dagvWirdeba amZravi jalambris 

gadaadgileba. 

CexeTSi iwarmoeba TviTmavali sabagiro 

danadgarebi LARIX 550  da  LARIX 3T  damzadebuli 

merqnis pirveladi transportirebisaTvis 

naxevraddakidebul an dakidebul mdgomareobaSi 

vake da mTian adgilebSi. sabagiro danadgaris 

aZvrisa da transportirebisaTvis gamoyenebulia 

soflis meurneobis Tvliani traqtori 50 – 75 kvt 

simZlavriT, romelzedac ukan dakidulia liTonis 

xelovnuri anZa da amZravi jalambari (sur.2.5,b). 

sabagiro sistema Sedgeba mzidi, sawevi, tvirTamwevi 

da damxmare bagirebisagan. satvirTo urika 

mowyobilia ise, rom formirebuli da aweuli 

Sekrula avtomaturad fiqsirdeba moTxovnil 

simaRleze mzidi bagiris qveS. satvirTo urikis 

moZraobis marTva aseve avtomatizebulia. urika 

radiomarTvadia. konstruqciebi quros, dolebis 

muxruWebis da bagirwamyvani Skivis iseTia, rom 

uzrunvelyofilia bagirebis maqsimaluri 

daWimulobis SedarebiT zusti SezRudva. sabagiro 

danadgari LARIX 3T gamoSvebulia sami modifikaciis. 
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danadgarebi uzrunvelyofen merqnis morTrevas 

mzid bagirTan 50 m –mde manZilidan. 

Cexuri TviTmavali sabagiro danadgarebis mokle 

daxasiaTeba 

sabagiro danadgaris tipi LARIX 550  LALARIX 3T  

moqmedebis siSore, m 550 550; 700; 850; 

mzidi 
bagiri: 

sigrZe,m 550 550; 700; 850; 

diametri,mm 16 16; 18; 16; 

sawevi 
bagiri: 

sigrZe,m 1425 1625 

diametri,mm 11.2  11.2  

damxmare 
bagiri: 

sigrZe,m 1000 1600 

diametri,mm 5 5 

tvirTamwevi 
bagiri: 

sigrZe,m 180 180 

diametri,mm 11.2  12.5  

anZis simaRle,m     

muSa mdgomareobaSi  6.4 6.5  

satransporto 
mdgomareobaSi 

 3.8  3.8 

danadgaris 
tvirTamweoba,t 

  2.0   3.0; 2.5; 2.0; 
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2.2. jalambrebis konstruqciebi sabagiro 

danadgarebis aZvrisaTvis da maTi daxasiaTeba 

 
sabagiro morsaTrevi da morsaTrev – 

satransporto danadgarebis moqmedebaSi mosayvanad 

gamoiyeneba araTviTmavali da TviTmavali erTi - , 

ori -  da mravaldoliani jalambrebi 3 - dan 5 - 

mde dolebis raodenobiT. erTi da ordoliani 

jalambrebi gamoiyeneba sakidi morsaTrevi da 

morsaTrev - satransporto danadgarebis 

moqmedebaSi mosayvanad da gaTvlilia merqnis Sor 

manZilebze gadasaadgileblad. garda amisa, 

erTdoliani jalambrebi gamoiyeneba sabagiro 

danadgarebis montaJisaTvis. mravaldoliani 

jalambrebi emsaxurebian erTmaliani morsaTrevi da 

morsaTrev - damtvirTavi danadgarebis moqmedebaSi 

moyvanas. aucileblobis SemTxvevaSi isini SeiZleba 

gamoyenebuli iyos tyesakaf samuSaoebze merqnis 

Stabelebad dasawyobad. TviTmaval 

jalambrebisaTvis bazad iyeneben traqtorebs, 

zogjer ki avtomobilebsac. 

Tanamedrove sabagiro danadgarebis amZrav 

jalambrebs aqvT maRali sawev - Cqarosnuli 

maxasiaTeblebi, risTvisac aRWurvilni arian 

gadacemis gamocvlis kolofebiT. jalambris 

dolebis marTvis gamartivebisTvis isini 

aRWurvilia pnevmatikuri friqciuli gadabmis 

quroebiT da pnevmatikuri muxruWebiT. dolebis 

mdored damuxruWebisTvis gamoyenebulia 

diferencialuri mkveTarebi. 
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jalambrebis ZiriTad parametrebs warmoadgenen 

dolebis raodenoba, bagirtevadoba, dolebis wevis 

Zala da bagirebis moZraobis siCqare. jalambarze 

dolebis raodenoba damokidebulia mis mier 

Sesrulebuli operaciebis raodenobaze. TiToeuli 

operaciis Sesasruleblad, rogorc wesi, saWiroa 

ori doli, romelTagan erTi muSaa (gadaadgilebs 

tvirTs da a.S), xolo meore emsaxureba Csabmeli 

mowyobilobis miwodebas tvirTis watacebis 

adgilisaken (ukusvlis doli).  

jalambari Sedgeba Semdegi ZiriTadi 

kvanZebisagan: (sur.2.6) Zravis, dolebis, Zravadan 

dolebisaken gadamcemi meqanizmisa jalambris 

dolebis samarTavi mowyobilobisa, kabinisa da 

CarCosagan. zogierT jalambarze dayenebulia 

maRali sixSiris denis generatori eleqtro 

xerxebis da gasanaTebeli xelsawyoebis energiiT 

momaragebisaTvis. 

araTviTmavali jalambris Zrava dizelisaa, 

xolo zogjer benzinis, haeris an wylis 

gagrilebiT. Zravas gaSvebis gasamartiveblad 

weliwadis civ periodSi SeiZleba Zravaze dayendes 

gaSvebis wina gamacxelebeli. satvirTo dolebis 

wevis Zalisagan damokidebulebiT ganviTarebuli 

simZlavre SeiZleba iyos 37 - dan 132 kvt - mde da 

meti. gadacemis gadarTvis SesaZleblobis 

uzrunvelsayofad Zrava aRWurvilia gadabmis 

quroTi. TviTmaval jalambrebSi dolebis 

aZvrisaTvis Cveulebrivad gamoiyeneba manqanis Zrava, 

romelzedac dayenebulia jalambari. 
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sur.2.6. jalambrebis kinematikuri sqema: a - jalambari ЛЛ - 

8; b - jalambari ЛЛ - 12 А; 1 - Zrava; 2 - gadacemis gamocvlis 
kolofi; 4 - ZiriTadi ukusvlis doli; 5 - denis generatori; 6 - 
pnevmokameruli quroebi; 7 - ZiriTadi satvirTo doli; 8 - 
damxmare misadgmeli doli; 9 - reduqtori; 10 - satvirTo 
damxmare doli; 11 - ukusvlis damxmare doli; 12 - kompresori; 

 

dolebi - Camosxmuli Tujisa an SeduRebuli 

foladisaa da brunaven gorgolaWovan an 

burTulovan sakisrebze. calkeul konstruqciebSi 

jalambris dolebi lilvebze wyvilad aris 

dayenebuli. aseTi SeTanwyoba SesaZleblobas 

gvaZlevs advilad SevcvaloT jalambris dolebis 

ricxvi. daniSnulebis mixedviT. dolebi iyofa 

ZiriTad satvirTo da ukusvlis, agreTve damxmare 

satvirTo da ukusvlis dolebad. ZiriTadi dolebi 

emsaxureba merqnis morTrevas, xolo damxmare - 
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datvirTvas. ukusvlis dolebis daniSnulebaa 

satvirTo bagiris miwodeba tvirTis modebis 

adgilTan. 

dolebis CarTva da gamorTva pnevamatikuria. 

amisaTvis, TiToeuli doli aRWurvilia 

pnevmokameriani friqciuli cilindruli gadabmis 

quroTi (sur.2.7,a). quros wamyvani nawili Sedgeba 

Sliciani morgvisagan 1 garsakriT 2, lilvze 

dasmul garsakrSi Cadebuli rezinis rgolisebri 

kameriT 3, friqciuli xundebisa 4 da ukusvlis 

zambarebisagan. quros amyoli nawili ganlagebulia 

dolis 6 nawiburze, romelic Tavisuflad brunavs 

lilvze 5 da Semoevleba quros wamyvan nawils. 

quros moqmedebis principi Semdegia. SekumSuli 

haeris miwodebis dros (StuceriT 9 saxuravSi 10 

arxis 8 gavliT da haersatariT 7) rgolisebr 

kameraSi is ibereba da friqciul xundebs miakravs 

quros amyol nawils. Sedegad quro irTveba da 

doli iwyebs brunvas. am dros ukusvlis zambarebi 

gaWimulia. dolis gamorTvisaTvis wyeveten haeris 

miwodebas rgolisebr kameraSi da aerTeben mas 

atmosferosTan. Sedegad kameraSi ecema wneva da 

ukusvlis zambarebi friqciul xundebs ubruneben 

sawyis mdebareobas. 

satvirTo dolebi, rogorc wesi, aRWurvilia 

mudmivi CarTvis lenturi muxruWebiT (erTdolian 

jalambrebze SeiZleba iyos xundebiani muxruWebi) 

da Sedgebian foladis ori lentisagan 12 da 17 

friqciuli zesadebebiT, dolis dasamuxruWebeli  

zambarisa da pnevmokamerisagan 13 berketebis 

sistemiT 15 da 16 dolis ganmuxruWebisaTvis 
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(sur.2.7,b). dolis ganmuxruWebisaTvis saWiroa 

mivawodoT SekumSuli haeri samuxruWe 

pnevmokameraSi 13. amasTan Stoki 14 gamoiweva 

kameridan da berketebis 15 da 16 sistemiT 

gamownexavs lentas dolisagan, e.i. xdeba dolis 

ganmuxruWeba. dolebis mdovre SemuxruWeba 

diferencialuri mkveTarebiT pedalze daWeriT aris 

uzrunvelyofili. 

 

 
sur.2.7. jalambris dolebis pnevmatikuri 

mowyobiloba: a - pnevmatikuri quro;  

b - pnevmatikuri muxruWi 

 

pnevmoamZraviT aRWurvili satvirTo dolebis 

muxruWebis da friqciuli quroebiT muSaoba, 

blokirebulia. vinaidan, pnevmosistema isea 

Sesrulebuli, rom friqciuli quros CarTvisas 

SekumSuli haeri erTdroulad miewodeba samuxruWe 

kamerasac da doli aRmoCndeba ganmuxruWebuli. 



109 
 

pnevmatikuri amZravi saSualebas gvaZlevs 

gamoviyenoT jalambris dolebis distanciuri 

marTva. mdovre da saimedo damuxruWebisaTvis 

ZiriTadi satvirTo (morsaTrevi) doli aRWurvilia 

gaormagebuli pnevmomeqanikuri samuxruWe amZraviT. 

ukusvlis dolebi mimWeri xundebiT mudmivad da 

msubuqad amuxruWeben dolebs, amis gamo, bagiris 

dolidan gadmoxvevis dros ar xdeba bagiris 

xviebis TviTneburi Camogdeba. jalambrebis 

calkeul konstruqciebSi ukusvlis dolebs aqvT 

iseTive muxruWebi, rogoric satvirToebs. 

mbrunavi momentis gadacemis meqanizmi Zravidan 

dolebisaken Cveulebriv Sedgeba gadacemis 

gamocvlis kolofisa (ggk) da reduqtorisagan. ggk - 

oTx an xuTsiCqariania, rac bagirebis moZraobis 

siCqareebis farTo sazRvrebSi daregulirebis 

saSualebas iZleva. reduqtori - cilindruli an 

konusuri, daxuruli tipisa, aucileblobis 

SemTxvevaSi reversiuli. 

gadacemis meqanizmSi SeiZleba Sediodes kidev 

simZlavris amrTmevi kolofi erTi an ori 

gamomavali lilviT. mas ayeneben, roca jalambari 

aRWurvilia mexuTe (damxmare) doliT da denis 

generatoriT am meqanizmebis moqmedebaSi mosayvanad. 

jalambris dolebis samarTavi mowyobiloba 

pnevmatikuria da Sedgeba kompresoris, SekumSuli 

haeris balonebis, mkveTarebis, pnevmokamerebis, 

onkanebisa da pnevmosadenebisagan. kompresoris aZvra 

xorcieldeba jalambris Zravasagan. dolebis 

gadarTvis momentSi aweuli tvirTis CamoSvebis 

Tavidan asacileblad milsadenebze 
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pnevmokamerebTan dayenebulia droselebi 

ukusarqveliT. 

jalambris kabina mowyobilia ventilaciiTa da 

gaTbobiT. kabinis SigniT dayenebulia pulti 

jalambris yvela meqanizmis samarTavad. kabinis wina 

mina daculia liTonis damcavi cxauriT. calkeuli 

markis jalambrebSi dayenebulia mosaxsneli kamera. 

jalambris CarCo SeduRebulia da araTviTmaval 

jalambrebSi xelsayreli gadaadgilebisaTvis 

Tavkavis formiT aris Sesrulebuli. 

momxmareblis survilisamebr SeiZleba 

mravaldoliani jalambrebis miwodeba maRali 

sixSiris denis generatorebiT. Cveulebrivad 

jalambrebze dayenebulia TviTagRznebadi 

sinqronuli generatorebi. gamanawilebeli fari 

damontaJebulia jalambrisagan gancalkevebiT 

specialur yuTSi, raTa xelsawyoebi vibraciis gamo 

mwyobridan ar gamovides. jalambris pikuri 

gadatvirTvebis dros brunTa ricxvebis dacemisas 

generatoris amZravi Skivis Zravadan gamosarTavad 

gamoyenebulia gasaswrebi quro. amis saSualebiT, 

generatoris rotors mqnevaras kinetikuri energiis 

xarjze SeuZlia ramdenime wami ibrunos wina 

siCqariT, romelic sakmarisia, imisTvis rom 

regulatorma nominaluramde aRadginos Zravas 

brunTa ricxvi. 

tyesakaf samuSaoebze gamoyenebuli zogierTi 

jalambari: 

jalambari ЛЛ– 8gankuTvnilia merqnis 

morTrevisa da datvirTvisaTvis tyesazid 

transportze da SeiZleba gamoyenebuli iyos 
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gadmotvirTvaze, daStabelebaze da merqnis wyalze 

dasagoreblad. jalambari - oTxdoliania. gvxvdeba 

xuTdoliani SesrulebiT da maRali sixSiris denis 

generatoriT. 

jalambari ЛЛ - 12Аordoliania, gamoyenebulia 

amZravad sakidi sabagiro morsaTrevi 

danadgarebisaTvis da aseve merqnis datvirTva - 

gadmotvirTvazec. jalambari SesaZlebelia 

aRiWurvos mTis ferdobze TviTCamrTavi 

mowyobilobiT da bagiris mimmarTveli SkiviT. 

jalambris konstruqciis Taviseburebas warmoadgens 

gazis Semneleblebis arseboba, romelic Tavad 

warmoadgens droselis specialur safars Zravas 

gamosafrqvev milakze. Semnelebeli saSualebas 

gvaZlevs SevinarCunoT tvirTiT urikis daSvebis 

mudmivi siCqare, daSvebaze momuSave dakidebul 

sabagiro danadgarebze. gamosafrqvevi milakis 

safariT daxurvis dros Zrava gardaiqmneba 

kompresorad , romelic STanTqavs warmoqmnil 

energias merqnis daSvebis dros da amiT 

uzrunvelyofs mdovre damuxruWebas. 

jalambari ЛЛ - 26 БerTdoliania da gamoiyeneba 

sabagiro danadgarebis amZravad, romlebiTac 

awarmoeben mTebidan merqnis daSvebas. ferdobis 

wveroze TviTaTrevisaTvis jalambari aRWurvilia 

specialuri mowyobilobiT. jalambris dolze 

dayenebulia mZlavri xundebiani muxruWi, radganac 

urikis moZraobis siCqarem SeiZleba miaRwios 10 m/wm 

- mde. 
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2.3. dolis bagirtevadobisa da bagiris 

moZraobis siCqaris angariSi 

 

dolis bagirtevadoba misi daniSnulebidan 

gamomdinare, damokidebulia jalambris 

daniSnulebaze da samuSao pirobebze. 

          

sadac   - tvirTis gadaadgilebis maqsimaluri 

manZili, m;    - bagiris damatebiTi sigrZe, 

gamowveuli teqnologiuri pirobebiT   =20-70 m. 

tvirTis gadaadgilebis manZili damokidebulia 

jalambris muSaobis pirobebze, agreTve tyesazidi 

ganStoebebis, datvirTvis punqtebis (zeda 

sawyobebis) mSeneblobis Rirebulebasa da merqnis 

morTrevis danaxarjebze. dadgenilia, rom vake 

adgilebSi morTrevis dros gadaadgilebis manZili 

ar unda aRematebodes 300 m-s, mTian adgilebSi 

morTrevis dros - 1000 m-s, daStabelebis da zeda 

sawyobebze datvirTvis dros 100 m-s. 

dolis bagirtevadoba misabmeli mowyobilobis 

miwodebisTvis tvirTis watacebis adgilidan 

(ukusvlis doli) unda 2.2 - jer da ufro metadac 

aRematebodes muSa dolis bagirtevadobas. 

datvirTvisa da damxmare dolebis bagirtevadoba 

Cveulebrivad Seadgens 100-150 m-s. 

tyesakaf samuSaoebze didi sigrZis bagiris 

daxvevis saWiroebasTan dakavSirebiT jalambris 

dolebze gamoiyeneba mravalmwkriviani daxveva, 

risTvisac maT aqvT maRali nawiburebi (sur.2.8). 

dolis zomebis mixedviT ganisazRvreba misi 

bagirtevadoba. erTi xviis saSualo sigrZe, 
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nawiburis kidesa da daxvevis zeda mwkrivs Soris 

maragis gaTvaliswinebiT       

     
   ნ        

 
, 

    

sadac  ნ - dolis nawiburis diametri, m;    - 

dolze dasaxvevi bagiris diametri, m;    - dolis 

diametri, m. 

dolze bagiris xviebis  ხ  raodenoba 

arasimWidrovis   koeficientis erT mwkrivSi 

dawyobis dros: 

 ხ  
    

  
   

sadac    - dolis sigrZe, m; 

bagiris mwkrivebis     ricxvi nawiburis kidesa 

da daxvevis zeda mwkrivs Soris maragis 

gaTvaliswinebiT    . 

    
 ნ        

   
   

maSin bagiris xviebis saerTo raodenoba dolze  

   ხ      
      ნ         

   
   

 

amrigad dolis bagirtevadoba 

 

         
         ნ         

  

   
   

miviRoT        da Sesabamisi gardaqmnebis 

Sedegad, gveqneba: 
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          ნ         

  

  
    

dolze bagiris mravalmwkriviani daxvevis dros 

misi moZraobis siCqare xviebis sxvadasxva mwkrivSi 

erTnairi ar aris. bagiris moZraobis siCqareebis 

fardoba xviebis zeda da qveda mwkrivebs Soris, 

sabagiro danadgarebis amZravi jalambrebisTvis 

tolia 1.5 - 2.0. 

danadgaris mwarmoeblurobis gansazRvrisaTvis 

sxva monacemebTan erTad, aucilebelia vicodeT 

jalambris dolze bagiris daxvevis saSualo 

siCqare. is damokidebuli iqneba morTrevis saSualo 

manZilze. xviebis calkeuli mwkrivisaTvis bagiris 

moZraobis siCqare mudmivia da tolia (m/wm): 

 

                                       

sadac    - dolze bagiris daxvevis mwkrivis 

rigiTi nomeri;   - dolis brunvis sixSire, wm-1. 

bagiris moZraobis siCqaris saangariSo 

gantolebis misaRebad morTrevis manZilisagan 

damokidebulebiT, gamovsaxoT sidide    dolze 

daxveuli bagiris       sigrZis mixedviT da 

CavataroT Sesabamisi gardaqmnebi: 

               
  

  
    

saidanac    
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 koeficients ar viTvaliswinebT vinaidan 

praqtikul angariSebSi am dros aRZruli cTomileba 

dasaSvebia. 

   - s miRebuli mniSvneloba SevitanoT (2.1) 

formulaSi da gardaqmnebis CatarebiT miviRebT: 

        
  

        
 

   
            

satvirTo morsaTrevi dolisaTvis (sur.2.8,b) 

dolze daxveuli bagiris sigrZe, 

                  

sadac  - jalambris dolis bagirtevadoba, m;    

- bagiris sigrZe satvirTo dolsa da anZaze 

mimmarTvel bloks Soris, m;    - satvirTo bagiris 

sigrZe morTreul Sekrulasa da anZaze mimmarTvel 

bloks Soris, m; 

dolze daxveuli bagiris sigrZe ukusvlis 

morsaTrevi dolisaTvis: 

                                    

sadac    - kuTxis mimmarTvel bloksa da saTavo 

morsaTrev anZas Soris ukusvlis bagiris sigrZe, m;   

- kuTxis mimmarTvel blokebs Soris manZili, m. 

vsargeblobT ra formulebiT 2.1 - 2.4, SeiZleba 

sakmarisad maRali sizustiT ganisazRvros, 

morTrevis TiToeuli konkretuli saSualo 
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manZilisaTvis satvirTo da ukusvlis bagirebis 

moZraobis faqtiuri saSualo siCqare. es 

aucilebelia, jalambris wevis Zalis saSualo 

sareiso datvirTvisa da sabagiro danadgaris 

mwarmoeblurobis angariSisaTvis. 

2.4. jalambris wevis Zalis angariSi da bagiris 

SerCeva 

jalambris satvirTo morsaTrevi dolis wevis 

Zalis sidideze damokidebulia merqnis 

gadasaadgilebeli Sekrulas moculoba, da 

Sesabamisad sabagiro danadgaris mwarmoeblurobac. 

gadasaadgilebeli Sekrulas saSualo moculoba: 

           

sadac   - Sekrulas moculoba, romelic 

Seesabameba jalambris satvirTo morsaTrevi dolis 

maqsimalur wevis Zalas, m3;    - satvirTo 

morsaTrevi  dolis wevis Zalis gamoyenebis 

koeficienti               

gadasaadgilebeli Sekrulas saSualo moculoba 

damokidebulia ara marto jalambris wevis Zalaze, 

aramed Soltis saSualo moculobazec, Sekrulas 

formirebis pirobebze, satvirTo bagirTan merqnis 

misabmel damxmare mowyobilobis tipze da samuSao 

pirobebTan mis Sesabamisobaze. Tu           maSin 

jalambaris satvirTo dolis wevis Zala, mocemuli 

pirobebisaTvis momatebulia. 
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amrigad, jalambris wevis Zala da satvirTo 

bagiris diametri damokidebulia merqnis morsaTrevi 

Sekrulas moculobaze, sabagiro danadgaris tipsa 

da morTrevis pirobebze. magaliTisTvis ganvixiloT 

merqnis morTrevis sqema mzidi bagiris gareSe 

erTanZiani sabagiro danadgariT (sur.2.1 da 2.8.b). 

rogorc sqemidan Cans, satvirTo dolis wevis Zala 

toli iqneba bagiris daWimulobisa IX wertilSi. am 

wertilSi satvirTo bagiris daWimulobis 

gansazRvrisaTvis gamoviyenoT bagiris maxasiaTebel 

wertilebSi, Zalis gansazRvris Tanmimdevruli 

meTodi, dawyebuli wertilidan, sadac bagiris 

daWimuloba iqneba umciresi. Sekrulas morTrevis 

dros is iqneba umciresi I wertilSi da ixarjeba 

xaxunis winaaRmdegobis gadasalaxad ukusvlis 

dolis sakisrebSi, am dolis mimuxruWebis Zala, 

ukusvlis bagiris sixistiT gamowveuli 

winaaRmdegoba dolidan misi gadmoxvevis dros: 

          
  

  
   

sadac    - ukusvlis dolis mimuxruWebis Zala 

da ukusvlis bagiris sixistiT gamowveuli 

winaaRmdegoba misi gadmoxvevis dros:       

   ნ     - ukusvlis dolis wona bagiriT, n;    - 

ukusvlis dolis poWoWikebSi xaxunis koeficienti; 

   - ukusvlis dolis poWoWikebis diametri, m;    - 

ukusvlis dolis diametri, m. 
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sur.2.8. jalambris dolis bagirtevadobis da bagiris 

moZraobis siCqaris (a), jalambris satvirTo morsaTrevi 

dolis sawevi Zalis (b) saangariSo sqemebi: 1 - jalambari; 

2 - ukusvlis morsaTrevi bagiri; 3 - satvirTo morsaTrevi 

bagiri; 4 - saWimrebi; 5 - morsaTrevi anZa; 6 - mimmarTveli 

bloki; 7 da 8 - kuTxis mimmarTveli blokebi; 9 - 

Soltebis Sekrula; 10 - tyesazidi ganStoeba; 

ukusvlis bagiris daWimuloba II wertilSi 

(anZaze mimmarTveli blokis ukan) 

    
  
  
   

sadac    - blokis margi qmedebis koeficienti. 

winaaRmdegoba ukusvlis bagiris moZraobaze 

tyesakafis II - III ubanze mcirea. amitom vvaraudobT, 

rom ukusvlis bagiri gadaadgildeba tyesakafis 
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horizontalur ubanze. maSin bagiris daWimuloba III 

wertilSi: 

                   

sadac    - koeficienti, romelic aRricxavs 

ukusvlis bagiris ra nawili eTreva miwaze; 

danadgarisTvis mzidi bagiris gareSe        

        - manZili morsaTrevi anZidan kuTxis 

mimmarTvel blokebamde, m;    - erTi grZivi metri 

ukusvlis bagiris wona, n;    - sakabdoze ukusvlis 

bagiris moZraobis winaaRmdegobis koeficienti. 

ukusvlis bagiris daWimuloba IV wertilSi 

kuTxis mimmarTveli blokis ukan: 

    
    
  

  

ukusvlis bagiris daWimuloba V wertilSi: 

               

sadac   - kuTxis mimmarTvel blokebs Soris 

manZili, m. 

ukusvlis bagiris daWimuloba VI wertilSi 

(meore mimmarTveli kuTxis blokis ukan) 

    
  
  
  

satvirTo morsaTrevi bagiris daWimuloba VII 

wertilSi 
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sadac    - merqnis morTreuli Sekrulas wona, n; 

   - sakabdoze Sekrulas moZraobis winaaRmdegobis 

koeficienti;   - sakabdos daxris kuTxe; sakabdos 

Sekrulas daRmarTzemoZraobis dros       

vRebulobT minusis niSniT. 

satvirTo bagirSi Zala iqneba udidesi, roca 

Sekrula imyofeba tyesakafis boloSi (kuTxis 

mimmarTvel blokTan) da moZraobs sakabdos 

daxrili ubnis aRmarTze. 

VII - VIII ubanze morsaTrevi muSa bagiris nawili 

eTreva miwaze da misi daWimuloba VIII wertilSi 

(anZaze mimmarTvel blokTan) 

                                 

sadac    - koeficienti, romelic iTvaliswinebs 

satvirTo bagiris nawili ra eTreva sakabdoze; 

          - erTi grZivi metri satvirTo bagiris 

wona, n. 

satvirTo bagiris udidesi daWimuloba iqneba IX 

wertilSi: 

    
     
  

  

satvirTo bagiris daWimuloba     aris 

jalambaris satvirTo morsaTrevi dolis wevis Zala 

e.i.          amrigad: 
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am formulaSi pirveli sami Sesakrebi mcirea 

meoTxesTan SedarebiT da praqtikuli miznebisaTvis 

angariSebSi SeiZleba maTi ugulebelyofa. maSin  

   
                                   

  
           

bagiris diametri SeirCeva foladis bagirebis 

katalogiT, amisaTvis, aucilebelia vicodeT 

gamgleji Zala bagirSi: 

          

sadac    - bagiris muSaobis reJimze 

damokidebuli simtkicis maragis koeficienti. 

sur.2.8.b - dan Cans, rom Sekrulas morsaTrevi 

anZidan, sakmarisad didi manZiliT daSorebis 

SemTxvevaSi, satvirTo bagiri morTrevis procesSi, 

gzis romeliRac monakveTze, ar exeba sakabdos da 

kuTxiT aris mimarTuli adgilmdebareobasTan, 

xolo Sekrula mTlianad eTreva sakabdoze. es 

ganpirobebulia imiT, rom satvirTo bagiris 

daWimulobis vertikaluri mdgeneli am SemTxvevaSi 

mcirea, imisaTvis, rom Sekrulas wina bolo 
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sakabdodan wamoswios. manZili anZidan, saidanac 

morTreuli merqnis Sekrula iwyebs sakabdodan 

wamowevas ganisazRvreba formuliT (ix. damxmare 

saxelmZRvanelo "xe - tyis damzadebisa da 

tranportirebis teqnologia" I nawili ŏ 2.1. 

formula 2.6. gv. 77, Tbilisi 2013).  

jalambris dolis wevis Zala da bagiris 

diametri sxva tipis sabagiro morsaTrevi 

danadgarebiT morTrevis dros ganisazRvreba 

analogiurad. 

2.5. morsaTrevi anZis diametris da misi samagri 

saWimarebis angariSi 

morsaTrevi anZis diametri da misi samagri 

saWimarebi damokidebulia jalambris satvirTo 

dolis wevis Zalaze, anZis simaRleze, saWimarebis 

raodenobaze da morsaTrevi bagirebis da 

saWimarebis ganlagebis sqemebze (sur.2.9). 

jalambris mxares satvirTo bagiris Stoze 

mimarTul Zalas viRebT       xolo morTreul 

SekrulasTan mimarTul Stoze             Zalas 

jalambris ukusvlis bagirSi ar viTvaliswinebT, 

vinaidan is satvirTo bagiris ZalasTan SedarebiT 

Zalze mcirea. 

saWimarSiZalis gansazRvrisaTvis, vRebulobT 

anZis wveroze moqmedi yvela Zalebis proeqciebis 

jams X RerZze nulis tolad. amasTan viciT, rom 

Zalebi aRZruli AB1da AB2saWimarebSi miiReba erTi 
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saWimaras mier, e.i. es saWimarebi icvleba 

s.i.raxmanovis meTodiT - erTi fiqtiuri saWimariT. 

maSin  

                                      

saidanac 

   
                   

        
                        

sadac    - Zala fiqtiur saWimarze, n;   - 

jalambarisaken mimavali satvirTo bagiris Stos 

adgilmdebareobasTan daxris kuTxe;   - Sekrulasken 

mimavali satvirTo bagiris Stos 

adgilmdebareobasTan daxris kuTxe;   - kuTxe 

jalambris anZis ZirTan SemaerTebel xazsa da 

morTrevis mimarTulebas Soris:     
 

 
      - 

saWimarebis adgilmdebareobasTan daxris kuTxe;   - 

kuTxe jalambris anZis ZirTan SemaerTebel xazsa 

da gruntis zedapirze fiqtiur saWimaras proeqcias 

Soris. 

   - maqsimaluri mniSvneloba iqneba   
 

 
 

radiani da   
 

 
 radianis dros. CavsvaT kuTxeebis 

es mniSvnelobebi (2.6) formulaSi da Sesabamisi 

gardaqmnebis Sedegad miviRebT, rom 
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Tu erTi saWimaras magivrad Zalas Rebulobs 

ori simetriulad ganlagebuli saWimara, maSin Zala 

TiToeul maTganSi: 

   
      

     
 
   
                              

sadac   - saWimarebs Soris kuTxe. 

saWimarebis diametrs irCeven iseve, rogorc 

satvirTo bagirisas. amasTan simtkicis maragis 

koeficients Rebuloben 3 - is tols. 

anZaSi Zalis    gansazRvrisaTvis anZis wverze 

moqmedi yvela Zalebis proeqciebis jams   RerZze 

vRebulobT nulis tolad: 

                                

saidanac 

                                                

anZaSi udidesi Zala aRiZvreba, maSin, roca 

kuTxe, romelsac adgens datvirTvis mimRebi 

saWimara satvirTo bagiris StosTan mimarTuli 

morsaTrevi Sekrulas mimarTulebiT, tolia 
 

 
 

radianisa, e.i. roca     
 

 
 radians.       - is 

mixedviT ganisazRvreba xis anZis diametri. anZis 

kveTi iangariSeba misi grZiv Runvaze mdgradobis 

gaTvaliswinebiT, viciT, rom anZa saxsrulad aris 

damagrebuli boloebiT da drekadobis moduli  
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            maSin anZis diametrs (sm) vangariSobT 

formuliT: 

             
  
  

sadac        - anZaSi maqsimaluri Zala, kn; H-

anZis simaRle, m. 

Tu angariSis dros anZis diametri aRmoCndeba 

Zalian didi, aucilebelia gamoviyenoT anZis 

Semadgeneli konstruqcia. 

 

sur.2.9. morTrevis procesSi anZaze da sabagiro 

sistemaze moqmedi Zalebis sqema 
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2.6. damxmare samarjvebi sabagiro danadgarebiT 

merqnis morTrevisaTvis 

tyesakafidan datvirTvis punqtze (zeda sawyobi) 

sabagiro danadgarebi gadaanacvleben merqans 

(sortimentebi, xeebi, Soltebi) foladis bagiris 

saSualebiT, 2.5 - 5 m3 moculobis Sekrulebad. 

damzadebuli merqnis morsaTrev bagirTan 

moxerxebulad misabmelad, daCokerebaze drois 

Sesamcireblad, Sekrulas formirebasa da mis 

Casaxsnelad zeda sawyobze sabagiro danadgarebi 

momaragebulia specialuri damxmare samarjvebiT: 

CokerebiT, misabmeli kakvebiT, Semkrebi da 

SemaerTebeli bagirebiT, blokebiT. 

Cokerebi gamoyenebulia sabagiro danadgarebiT 

merqnis morsaTrevad, konstruqciulad iseTivea, 

rogorc traqtorebiT morTrevis dros. (sur.2.9) 

Casabmeli kakvebi mzaddeba mogrZo formis. 

Cokerebis TviTneburi Camocurebis Tavidan 

asacileblad kakvis xaxas akeTeben Cokeris rgolis 

diametris tols an amagreben saketelaTi. 

Semkreb bagirs aqvs daaxloebiT 5m sigrZe, 15.5 - 

18 mm diametri, emsaxureba masTan Cokerebis mibmas 

da Sekrulas formirebas. bagiris erT boloze 

magrdeba gauWreli mogrZo, xolo meoreze - 

gaWrili saCeri rgoli Cokerebis moxerxebulad 

Cabmisa da CaxsnisaTvis. 

SemaerTebeli bagiri 5m - mde sigrZis gamoiyeneba 

satvirTo morsaTrevi bagiris ukusvlis bagirTan 
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misaerTeblad da masze Semkrebi bagirebis 

dasamagreblad erTmalian sabagiro danadgrebSi 

naxevraddakidebuli morTrevisaTvis. xeebis 

morTrevis dros Semkrebi da SemaerTebeli 

bagirebis magivrad datvirTvis punqtze umjobesia 

gamoviyenoT 2 - 3 wagrZelebuli Cokeri an kidev 

misabmeli kakvi da ramdenime Cokeri xeebis 

moxerxebuli CaxsnisaTvis. 

blokebi saWiroa moZravi bagirebis 

mimarTulebis Sesacvlelad. blokebis konstruqcia 

da zomebi damokidebulia maTi daniSnulebisa da 

tvirTamwevi Zalisagan. xe - tyis damzadebaze 

gamoiyeneba ZiriTadad sakidi blokebi, Semdegi 

tvirTamweobis Zalis: 29.4 kn; 68.6 da 98 kn. blokebis 

SerCevis dros TvirTamweobis Zalis garda 

aucilebelia gaviTvaliswinoT gorgolaWis 

diametri da masSi Raris momrgvalebis radiusi. 

gorgolaWis diametri unda iyos 16 - 20 - jer meti 

bagiris diametrze, xolo Raris momrgvalebis 

radiusi ramdenadme meti blokSi gamaval bagiris 

diametrze. am pirobebis Seusruleblobis 

SemTxvevaSi bagiri male cvTeba. 

blokebi tvirTamweobiT 29.4 kn gorgolaWis 

diametriT 0.2 m gankuTvnilia 11 - 14 mm diametris 

bagirebisaTvis, tvirTamweobiT 68.6 - 0.3, xolo 98 kn 

- 0.45 m gankuTvnilia Sesabamisad 15.5 - 18.5 da 20 - 22 

mm diametris bagirebisaTvis. 
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2.7. sabagiro danadgarebis sareiso datvirTvis 

da mwarmoeblurobis angariSi 

sareiso datvirTvis gansazRvrisaTvis, 

aucilebelia vicodeT, amZravi jalambaris 

satvirTo morsaTrevi dolis wevis Zala, an kidev 

sabagiro danadgaris tvirTamweoba (dakiduli 

morTrevis dros). satvirTo dolis wevis Zala 

aiReba jalambris teqnikuri daxasiaTebidan an 

iangariSeba (2.5) formuliT. sabagiro danadgaris 

tvirTamweoba aiReba danadgaris teqnikuri 

daxasiaTebidan. 

merqnis naxevraddakidebuli wesiT morTrevis 

dros, roca cnobilia jalambris satvirTo 

morsaTrevi dolis wevis Zala, morsaTrevi 

Sekrulas masa (kg) iangariSeba formuliT: 

   
                        

              
                             

sadac    - jalambris satvirTo morsaTrevi 

dolis wevis Zala, n;    - blokis mqk;            - 

koeficienti, romelic iTvaliswinebs satvirTo 

bagiris ra nawili eTreva sakabdoze;    - manZili 

morsaTrevi anZidan kuTxis mimmarTvel blokebamde, 

m;    - erTi grZivi metri satvirTo bagiris wona, n; 

   - sakabdoze satvirTo bagiris moZraobis 

winaaRmdegobis koeficienti: zamTarSi          

zafxulSi          - sakabdos daxris kuTxe, 

gradusi; Sekrulas sakabdoze daRmarTze moZraobis 

dros      miiReba minusis niSniT;    - sakabdoze 
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satvirTo bagiris moZraobis winaaRmdegobis 

koeficienti: zamTarSi         zafxulSi         

morsaTrevi Sekrulas moculoba ganisazRvreba, rogorc 

traqtorebiT merqnis morTrevis dros (ix. damxmare 

saxelmZRvanelo: "xe - tyis dasamzadebeli manqanebi da 

mowyobilobebi" II nawili §1.4. gv.31, Tbilisi 2013) 

morsaTrevi danadgaris mwarmoebluroba damokidebulia 

morTrevis manZilze, merqnis morsaTrevi Sekrulas saSualo 

moculobaze, agreTve niadagis gruntis pirobebze, wlis drosa 

da SeiZleba ganisazRvros formuliT (ix. damxmare 

saxelmZRvanelo: "xe - tyis dasamzadebeli manqanebi da 

mowyobilobebi" II nawili §1.7. gv.53, Tbilisi 2013) 

tyesakafze merqnis naxevraddakidebuli 

morTrevis dros, mudmivi misabmeli mowyobilobiT 

satvirTo bagirTan, Sekrulas Segrovebasa da 

mibmaze gamoyenebis dro tmis da dro tC Sekrulas da 

misabmeli mowyobilobis Caxsnaze datvirTvis 

punqtze (wT) damokidebulia Soltis saSualo 

moculobaze, morTreuli Sekrulas moculobaze da 

SeiZleba ganisazRvros Semdegi empiriuli 

formulebiT:  

                        

koeficientebi       da    ganisazRvreba cdebis 

gziT da moyvanilia cxrilSi 2.1 
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cxrili 2.1 

a0, bo,c0 koeficientebi 

Soltis 
saSualo 
moculoba 

koeficientebis 
mniSvnelobebi 

Soltis 
saSualo 
moculo

ba 

koeficientebis 
mniSvnelobebi 

 a0  bo  c0  a0  bo  c0 

0.15-0.25  4.1 3.0  0.38 0.51-0.75 3.1 3.1 0.18 

 0.26-0.50 3.5 2.9 0.24 0.79-1.0 2.3 2.1 0.13 

 

zemoT aRniSnuli damxmare saxelmZRvanelodan 

(1.6) formuliT iangariSeba agreTve sabagiro 

danadgaris mwarmoebluroba, romelic muSaobs 

morTrevaze da datvirTvaze. amasTan, Tu morTreva 

da datvirTva warmoebs erTi da imave dros, maSin 

danadgaris mwarmoebluroba datvirTvaze unda iyos 

toli an ramdenadme meti morTrevis 

mwarmoeblurobasTan SedarebiT. Tu morTreva da 

datvirTva SeTavsebulia ise, rom datvirTva 

warmoebs morTrevis procesSi, ise, rogorc 

magaliTad YK - 1P danadgarSi, maSin saerTo 

mwarmoebluroba ganisazRvreba misi morTrevis 

mwarmoeblurobiT. 

2.8. sabagiro morsaTrevi danadgarebiT 

tyesakafebis damuSavebis xerxebi da sqemebi 

tyesakafebis damuSavebis xerxebi da sqemebi 

damokidebulia adgilmdebareobis reliefze (vake, 

Waobiani, mTagoriani), tyesakafebis formasa da 

zomebze, sabagiro morsaTrevi danadgaris tipze. 



131 
 

magram yvela SemTxvevaSi tyesakafi iyofa sakafebad, 

xolo saWiroebis dros  - tyesakafis nawilebad. 

sakafebi SeiZleba iyos marTkuTxa da samkuTxa. 

sakafis maqsimaluri sigane 100 - mdea. 

vake adgilmdebareobis tyesakafebi muSavdeba 

grZiv - lenturi meTodis ramdenime sqemiT, rac 

ZiriTadad damokidebulia gamoyenebuli sabagiro 

morsaTrevi danadgaris tipze. merqnis morTrevis 

dros erTmaliani sabagiro danadgarebiT mzidi 

bagiriT YK - 1P tipis tyesakafs yofen 250X250 m-mde 

zomis tyesakafis nawilebad, xolo tyesakafis 

nawilebs - samkuTxa formis sakafebad, romelTa 

sigane Soreul boloSi 80 - 100 m (sur.2.10,a). 

tyesakafis nawilis damuSavebas iwyeben tyesazid 

ganStoebasTan ganlagebuli sakafidan mas Semdeg, 

rac datvirTvis punqtis garSemo gakafulia 

usafrTxoebis zona. dasawyisSi sakafis SuaSi 

kafaven 5m siganis morsaTrev sakabdos. Semdeg 

gahyavT mzidi da satvirTo morsaTrevi bagirebi. 

sakabdoze xeebis waqceva warmoebs sakabdos 

paralelurad, xolo naxevarsakafebSi - mis mimarT 

kuTxiT, dawyebuli Soreuli bolodan, kintebiT 

morTrevis mimarTulebiT. dasawyisSi awarmoeben 

merqnis morTrevas sakabdodan, dawyebuli uaxloesi 

bolodan, Semdeg xdeba erTi naxevarsakafis 

damuSaveba, xolo SemdegSi meoris, dawyebuli 

sakafis Soreuli bolodan. pirveli sakafis 

damuSavebis Semdeg gakafaven sakabdos meoreSi, 

gadaaqvT bagir - blokuri sistema da miudgebian mis 

damuSavebas analogiuri saxiT da a.S. 
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mzidi bagiris gareSe sabagiro danadgariT 

merqnis morTrevis dros tyesakafis damuSaveba 

warmoebs analogiurad. magram tyesakafis nawili 

iyofa samkuTxedis formis sakafebad, romelTa 

sigane Soreul boloSi 40 - 60 m, Tu morsaTrevi 

sakabdo ganlagebulia sakafis SuaSi, an 20 - 30 m 

siganiT (sur.2.10,b) sakabdos sakafis sazRvarTan 

ganlagebis dros. meore SemTxvevaSi gamartivebulia 

bagir - blokuri sistemis gadatana sakafidan - 

sakafSi (seqtori), magram ormagad izrdeba 

gadatanebis raodenoba. sakafis damuSaveba iwyeba 

uaxloesi bolodan da xeebis waqceva xdeba 

wveroebiT morTrevis mimarTulebiT. 

mTian adgilebSi tyesakafis damuSaveba 

ZiriTadad damokidebulia misi formisa, zomebisa da 

adgilmdebareobis reliefisagan. SesaZlebelia, 

tyesakafebis damuSavebis sami xerxi: saTavo anZis 

(sayrdeni) Tanmimdevruli gadaadgilebiT zurgis 

sayrdenis mudmivi mdebareobis dros (konusismagvar 

ferdobze), zurgis sayrdenis Tanmimdevruli 

gadaadgilebiT (sur.2.10,g) saTavo anZis mudmivi 

mdebareobis dros (jamisebr ferdobze), saTavo da 

zurgis anZebis paraleluri gadataniT tyis erTi 

zolidan meoreSi marTkuTxa konfiguraciis 

ferdobebze maTi damuSavebis Tanmimdevrobidan 

gamomdinare (sur.2.10,d). pirvel or sqemaSi sakafebs 

aqvT samkuTxa forma, xolo mesameSi - marTkuTxa, 

siganiT 50 - dan 100 - m-mde. 
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sur.2.10. tyesakafebis damuSavebis sqemebi sabagiro 

morsaTrevi danadgarebiT: 1 - amZravi jalambari; 2 - 

tyesazidi ganStoeba; 3 - satvirTo urika; 4 - mzidi 

bagiri. 

samkuTxa sakafebad (seqtorebad) tyesakafis 

damuSavebis sqema gamoiyeneba, roca tyesakafs aqvs 

400 m-mde sigrZe, sigane 300 - 400 m, uSualod 

esazRvreba tyesazid gzas da damzadebuli merqnis 

morTreva warmoebs sabagiro danadgariT ЛЛ-25 an 

misi analogiuriT. sakafis sigane Soreul boloSi 

Cveulebriv tolia 50 - 60 m-isa. mzidi bagiris qveS 

trasa gahyavT seqtoris (sakafis) SuaSi. seqtorebi 

muSavdeba TanmimdevrobiT erTi meoris miyolebiT. 
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xeebis waqcevas awarmoeben ferdobis Ziridan zeviT. 

seqtoris (seqtoris) SuaSi xeebs aqceven mzidi 

bagiris paralelurad wveroebiT morTrevis 

mimarTulebiT, xolo sakafis ganapira nawilebSi - 

kuTxiT mzid bagirTan. morTrevas iwyeben mas 

Semdeg, roca miRweuli iqneba usafrTxo manZili 

rgolebs Soris wamqcev - rokebs wamWrel da 

meCokeres Soris. xe - tyis sazid transportze 

Soltebis datvirTva warmoebs ybebiani xe - tyis 

mtvirTaviT tyesazid gzasTan maTi dagrovebis 

raodenobis mixedviT. 

tyesakafebis damuSaveba marTkuTxa zolebad 

(sur.2.10,d) gamoiyeneba maTi aTvisebis dros 

mravalmaliani sakidi sabagiro danadgarebiT, 

romlebsac SeuZliaT imuSaon rogorc atanaze, aseve 

xe - tyis CamoSvebaze. amisaTvis tysakafs yofen 80 - 

100 m siganis zolebad (tyesakafis nawilebad) da 

TiToeuliczolis SuaSi danadgaris mzidi bagiris 

qveS moniSnaven trasas. Semdeg TiToeuli zolis 

naxevars yofen 30 - 40 m siganis sakafebad, romlebic 

emijnebian danadgaris trasas daaxloebiT 600 - iani 

kuTxiT da TiToeuli sakafis SuaSi SeirCeva 

sakabdo. tyesakafis damuSaveba iwyeba xeebis 

waqceviT da maTi rokebisagan gawmendiT pirvel 

zolze danadgaris trasis axlos 20 - 30 m-is 

siganeze. amis Semdeg warmoebs danadgaris bagir - 

blokuri sistemis montaJi. Semdeg TanmimdevrobiT 

muSavdeba sakafebi tyesakafis nawilebis erT da 

meore naxevarze. damzadebuli merqnis datvirTva xe 

- tyis sazid transportze warmoebs misi tyesazid 

gzasTan dagrovili raodenobis mixedviT. tyesakafis 
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pirveli nawilis damuSavebis damTavrebis Semdeg 

iwyeben meoris damuSavebas analogiurad da a.S. 

 

2.9. tyesakafi samuSao procesebis komleqsuri 

meqanizaciis ekologiurad uvnebeli axali 

teqnologiuri sqemebi 

saqarTvelos mTagorian pirobebSi tyesakafSi 

samuSaoebis Catareba rTul da sakmaod Sromatevad 

procesebTan aris dakavSirebuli. merqnis damza-

debis operaciebis Sesasruleblad damuSavebulia 

axali teqnologiuri sqemebi, romlebSic 

gamoyenebulia stu-s satyeo-teqnikur departamentSi 

Seqmnili ganivgadasatani calmxrivi da ormxrivi 

sabagiro morsaTrevi danadgarebi, romelTa saerTo 

ganmasxvavebel niSans warmoadgens is, rom yvela 

gadasatania, inventarulia da maTi eqsploataciis 

vada erT gansazRvrul ubanze umniSvneloa. 

warmodgenilia sami axlad damuSavebuli 

teqnologiuri sqema: #5; #4a da #7 (sur.2.11). 

teqnologiuri sqema #5 (sur.2.11) iTvaliswinebs 

xe - tyis TviTmoTrevas gadasatani ganivi mzidi 

bagiriT da mis CamoSvebas sabagiro danadgariT. 

tyesakafis siRrmea 1000 m, daxriloba 200 - ze meti. 

igi erTvis avtotyesazid gzas da sabagiro 

danadgari kveTs mas mTel siRrmeze, CamoSvebuli xe 

- tye gamodis saavtomobilo gzaze. 
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teqnologiuri sqema #5         teqnologiuri sqema #4a 

 

teqnologiuri sqema #7 

sur.2.11. tyesakafi samuSao procesebis kompleqsuri 

meqanizaciis axali teqnologiuri sqemebi: #5, #4a da #7 
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gadasatani ganivi mzidi bagiri montaJdeba ganivi 

mimarTulebiT ZiriTadi bagiris qveS, im varaudiT, 

rom damxmare urikam  tvirTianad imoZraos 

aRmarTisaken. waqceuli xeebi adgilze imoreba 

sortimentebad. damxmare urika moZraobs 

ganivgadasatan mzid bagirze ukusvlis bagiris 

saSualebiT. ZiriTadi urika Cerdeba aRniSnul 

adgilze  - gadasatani mzidi bagiris zeviT; 

satvirTo kakavi eSveba miwaze, ebmeba damxmare 

urikas da masTan erTad ukusvlis bagiris meSveobiT 

gadaadgildeba gamzadebuli sortimentisaken. 

sortimenti satvirTo kakvTan Cabmis Semdeg, 

damxmare urikaze naxevraddakidebul mdgomareobaSi 

gadaadgildeba satvirTo bagiris saSualebiT 

sabagiro trasisaken. ZiriTadi mzidi bagiris qveS 

satvirTo kakvi Tavisufldeba damxmare urikisagan 

da sortimentTan erTad aizideba ZiriTadi 

urikisaken, fiqsirdeba masSi da satvirTo bagiriT 

samuxruWe reJimSi gadaadgildeba qveviT 

saavtomobilo gzasTan ganlagebul zeda sawyobTan. 

aq tvirTi exsneba kakvs da ZiriTadi urika sawevi 

bagiriT brundeba ukan tyesakafisaken. Semdgom 

cikli meordeba. 

teqnologiuri sqema #4a (sur.2.11). am SemTxvevaSi, 

faqtiurad gvaqvs ori erTmaneTze mibmuli 

gansxvavebuli daxrilobis tyesakafi. pirveli, anu 

qveda tyesakafi dakavSirebuli avtotyesazid 

gzasTan aris 350 - ze meti daxrilobis da misi 

aTviseba xdeba ganivgadasatani ormxrivi sabagiro 

morsaTrevi danadgariT. 
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meore anu zeda tyesakafi, rogorc pirvelis 

gagrZeleba 200 - ze naklebi daxrilobisaa da misi 

aTviseba warmoebs morsaTrevi TviTmtvirTavi 

agregatiT baqnamde - Semdgom sabagiro danadgariT 

morebis CamoSvebiT zeda sawyobze. 

TiToeuli tyesakafi siRrmeSi cal - calke 1000 

m sigrZisaa da aTvisebis gansxvavebul xedvas 

saWiroebs. 

teqnologiuri sqema #7 (sur.2.11). es sqema 

gamoiyeneba im SemTxvevaSi, roca tyesakafis 

ferdobis daxriloba icvleba 200 - dan 350 - mde da 

iTvaliswinebs xe - tyis moTrevas ganivgadasatani 

mzidi bagirebiT trasis orive mxridan da mis 

CamoSvebas sabagiro danadgariT. tyesakafis siRrmea 

1000 m, erTvis avtotyesazid gzas da sabagiro 

danadgari kveTs mas mTel siRrmeze. CamoSvebuli xe 

- tye gamodis avtogzaze ganlagebul zeda sawyobze. 

 

2.10. sabagiro kiduli danadgari gamartivebuli 

urikiT da msdeqiT 

axlad Seqmnili teqnologiuri sqemebis (sur.2.11) 

gansaxorcieleblad smd-3 tipis sabagiro 

morsaTrevi danadgaris bazaze ordoliani 

jalambaris saSualebiT, sortimentebis 

naxevraddakidebul mdgomareobaSi trasamde 

mosaTrevad Seqmnilia sabagiro morsaTrevi 

danadgari ganivgadasatani mzidi bagiriT (sur.2.12) 
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sur2.12. sabagiro kiduli danadgaris sqema 

ganivgadasatani mzidi bagiriT: 1 - ordoliani jalambari; 

2 - ZiriTadi urika; 3 - ZiriTadi mzidi bagiri; 4 - sawevi 

bagiri; 5 - damxmare mzidi bagiri; 6 - daxmare urika; 7 - 

ukusvlis bagiri; 8 - polispasti; 9 - xelis jalambari; 10, 

11 - TviTxsnadi blokebi 

ganivgadasatani sabagiro morsaTrevi 

mowyobilobis kompleqtSi Sedis: ganivi bagiris 

urika; damWeri buniki; TviTxsnadi bloki (WoWonaqi); 

xelis jalambari polispastiT; 22 mm diamtris 150 m 

sigrZis ganivgadasatani bagiri. 

ganivgadasatani sabagiro morsaTrevi danadgaris 

(sur.2.12, 2.13) mowyobilobis konstruqciebi 

damuSavebulia imis gaTvaliswinebiT, rom maTi 

damzadeba da Semdgom marTva iyos maqsimalurad 

martivi. aseTi danadgaris konstruqciis damuSavebis 

dros saWiro gaxda misi dakompleqteba arsebuli 

danadgarebis detalebiT da kvanZebiT. danadgaris 
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sqema gamartivebuli urikiT da msdeqiT (sur.2.14) 

Sedgeba sami ZiriTadi kvanZisagan: savali nawili 1, 

saxsrovani sakidi 2 da satvirTo kakvi 3 an mcuravi 

bloki 4. 

urikis savali nawili da saxsrovani sakidis 

Stanga iseTivea, rogoric seriuli danadgarebisa, im 

gansxvavebiT, rom sakidis qveda nawilSi 

gorgolaWiani garsakris magivrad miduRebulia 

jvaredi 5, gorgolaWebiT 6 da 7, satvirTo CangliT 

8 da buferiT 9. Cangali ebjineba uZrav bufers 

zambaris meSveobiT. danadgaris kompleqtSi Sedis 

msdeqi 10, romelic gadis sabjen bunikebSi da 

magrdeba mzid bagirze trasis nebismier wertilSi. 

msdeqis korpusi 10 savali gorgolaWiT da ormxrivi 

kakviT, eqscentrikuli zambariani fiqsatoriT 12, 

urikis gamSvebi 13 da damWeri 14 bagirebiTaa 

aRWurvili. 

danadgaris muSaobis principi mdebareobs 

SemdegSi: uqmi svliT urika moZraobs qvevidan zeviT. 

jalambris satvirTo dolidan sawevi bagiri gadis 

gorgolaWSi 6 da magrdeba kakvze 3. jalambris 

saSualebiT kakvi moZraobs urikisaken, rodesac 

qvevidan TefSisebri SemzRudveliT miebjineba 

satvirTo Cangals, urika iwyebs moZraobas zeda 

baqnisaken. 

msdeqTan miaxloebisas ormxrivi kakvi 11 

fiqsirdeba mis TiTa RerZze, romelic gamoSverilia 

urikis wina savali gorgolaWidan. urika ebjineba 

msdeqs da seqtoruli eqscentrikuli fiqsatoriT 12 

CaeWideba mzid bagirze. fiqsatori exeba mzid 

bagirs daWimuli zambariT. 
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sur.2.13. martivi konstruqciis sabagiro kiduli 

morsaTrevi danadgari 

urikis fiqsirebis Semdeg moeSveba sawev - 

satvirTo bagiri, kakvi eSveba miwaze da mimbmeli 

gaitans mas sortimentis Casabmelad, kakvis saCokero 

tvirTdamWeri fiqsirdeba moris torsebze; tvirTs 

asweven urikisaken winaswar moxsnili TefSisebri 

SemzRudveliT 15; kakvis Tavi gaswevs satvirTo 

Cangals gverdze, kakvi Sedis CangalSi da tvirTi 

fiqsirdeba urikaSi. amis Semdeg, mimbmeli bagiriT 13 

aTavisuflebs ormxriv kakvs damWerisagan da urika 

tvirTiT moZraobs qveviT, gravitaciulad samuxruWe 

reJimSi. rodesac tvirTi miebjineba miwas, Camxsneli 
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aTavisuflebs sortimentis torsebidan saCokero 

tvirTdamWers, amoiRebs kakvs satvirTo Canglidan, 

Camoacmevs kakvs TefSisebr SemzRudvels da cikli 

meordeba. Tu saWiroa msdeqi davwioT qveviT, axal 

poziciaSi, vaTavisuflebT damWer bagirs da urika 

msdeqTan erTad gravitaciulad moZraobs qveviT. 

seqtoruli fiqsatori 12 gadis bunikze da saWiro 

wertilSi urika muxruWdeba sawev - satvirTo 

bagiriT. msdeqi damWeri bagiris saSualebiT 

magrdeba jirkze da cikli meordeba axali 

poziciidan. 

 

2.14. sabagiro kiduli morsaTrevi danadgaris sqema 

gamartivebuli urikiT da msdeqiT. 
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sabagiro kiduli danadgaris warmodgenili 

varianti SeiZleba gamoyenebuli iyos 

TviTmoTrevisaTvis, gadasatani ganivi mzidi bagiris 

saSualebiT. 

 

2.11. sabagiro kiduli danadgari gegmaSi trasis 

moxveviT 

am tipis sabagiro danadgaris Seqmnis 

aucilebloba gamowveulia imiT, rom yovelwliurad 

tyesakafebi miiweven maRla mTebSi, romelTa 

reliefi ufro damreci da gadaserilia. amitom 

sabagiro danadgarebis montaJi sworxazovani 

trasiT Sesacvlelia texiliT, romelic Caiwereba 

rTul reliefSi. 

danadgari, romelic uzrunvelyofs trasis 

gadatexas gegmaSi 450 - iT, Seqmnilia da mis 

SemadgenlobaSi Sedis universaluri resoruli 

tipis buniki da 3.2 t tvirTamweobis urika 

saxsrovani savali nawiliT. danadgari martivi 

konstruqciisaa da saimedoa eqspluataciaSi. 

mosaxvevi buniki (sur.2.15) CarCoiani 

konstruqciisaa 1, romelic Camokidulia drekadi 

weviT da aRWurvilia sayrdeni kronSteiniT 2, 

TviTmRunavi resoruli tipis dgariT 3, mzidi 

bagiris dasakaveblad da mdovred mosaRunad. 

mosaxvevi bunikis korpusSi urikis mosaxvevSi 

gavlis dros sawevi bagiris dasakaveblad da 

mosaqcevad mzidi bagiris sibrtyeSi, CamontaJebulia 

mowyobiloba 4. 

am danadgaris urika (sur.2.16) Tavisi 

konstruqciuli TaviseburebebiT principulad 
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gansxvavdeba arsebuli Cveulebrivi urikebisagan. is 

Sedgeba savali urikebisagan 1 da saSualo 3 da 

qvemo 4 sakidebisagan, kakviani mcuravi blokiT. 

axali konstruqciis urika uzrunvelyofs mis 

moZraobas trasis mrud monakveTebSi. 

 

 

sur.2.15. gegmaSi trasis mosaxvevi danadgaris buniki 
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sur.2.16. gegmaSi trasis mosaxvevi danadgaris urika 

trasis mrud monakveTebSi saWiroa jalambris 

dolis SemuxruWeba im varaudiT, rom urikis 

bunikze gadasvlisas Sesruldes misi rbilad 

moxveva. am dros misi savali nawili gadaadgildeba 

TviTmosabrunebeli sabjenis qimze. urikis Semdgomi 

gadaadgilebisas, qveviT sawevi bagiri miyveba mas da 

xvdeba mimmarTvel TiTs, ris Sedegadac jdeba 

damrec gorgolaWis RarSi da fiqsirdeba masSi 

bolomde. amis Sedegad sawevi bagiri ar gamodis 

mzidi bagiris vertikaluri sibrtyidan. 

urikis qvevidan zeviT gadaadgilebisas, e.i uqmi 

svlisas, romelic xorcieldeba sawevi bagiriT 

sruldeba muSa svlis yvela operacia. urika 
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Seuferxeblad gadadis mosaxvev bunikze da rbilad 

ewereba trasis gadatexis kuTxeSi. 

sabagiro kiduli danadgaris trasis gegmaSi 

moxvevis mowyobilobis ZiriTadi kvanZebia: 

resoruli tipis mosaxvevi buniki, satvirTo urika 

universaluri savali nawiliT da bunikebze 

gamavali msdeqiT. sabagiro danadgari 

konstruqciulad martivia da SeiZleba damzaddes 

nebismier meqanikur saamqroSi. 

ganxiluli morsaTrevi sabagiro kiduli 

danadgarebis teqnologiur TaviseburebaTa Sefaseba 

gvaZlevs SesaZleblobas CamovayaliboT Semdegi 

ZiriTadi daskvnebi: 

 samTo pirobebSi xe - tyis pirveladi 

transportirebis sakiTxis gadawyvetiT 

yvelaze perspeqtiul da teqnologiurad 

Tanamedrove meqanizaciis saSualebad 

migvaCnia morsaTrevi sabagiro kiduli 

danadgarebi; 

 am danadgarebis ganmasxvavebeli 

maxasiaTebelia konstruqciis simartive, 

mobiluroba da erT gansazRvrul 

adgilze eqspluataciis mokle vada; 

 morsaTrevi sabagiro kiduli 

danadgarebis saerTo naklad iTvleba is, 

rom arc erTi maTgani cal - calke ar 

asrulebs morsaTrevi samuSaoebis mTlian 

kompleqss. maT SeuZliaT mxolod 

trasasTan miwodebuli xe - tyis 

tranportireba; 
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 ama Tu im tysakafisaTvis SerCeuli 

danadgarebis efeqturoba, damokidebulia 

pirvel rigSi bunebriv da sawarmoo 

faqtorebze da amave dros mis teqnikur - 

ekonomikur maCveneblebze, e.i. ufro 

efeqturad CaiTvleba is sabagiro 

danadgari, romlisTvisac samSeneblo da 

saeqspluatacio xarjebis jami 

minimaluri iqneba; 

 morsaTrev sabagiro kidul danadgarebSi 

Sromis meqanizaciis done umniSvneloa, 

vinaidan didia xeliT Sromis wili, 

romelic ganisazRvreba kakvis gverdze 

xeliT gataniT, misi CabmiT sortimentze 

(daCokereba), tvirTis gaTavisuflebiT da 

a.S., rac aucilebelia tvirTis 

formirebis dros. 

 smd - 3 - is muSaobisas meqanizaciis done 

Seadgens 12%-dan 40%-mde, saSualod 26% 

da kabelamwisaTvis - 37%-dan 74%-mde, 

saSualod 55%. rac TiTqmis orjer metia, 

vidre smd - 3 - isaTvis. es aixsneba imiT, 

rom kabelamwe TviTmtvirTavia da 

gadatanil xe - tyes Stabelebad awyobs. 

 

aseTia daskvnebi, romlebic miRebulia 

morsaTrevi sabagiro kiduli danadgarebis 

teqnologiuri maxasiaTeblebis analizis Sedegad, 

romlebze dayrdnobiTac SeiZleba sakmarisi 

sizustiT SeirCes sabagiro danadgari garkveuli 
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sawarmoo pirobebisaTvis arCeul teqnologiur 

procesSi CasarTavad. 

 

 

2.12. mokledistanciuri TviTmavali mobiluri 

sabagiro kiduli danadgari 

es danadgari muSaobs erTmaliani mokledis-

tanciuri mobiluri sabagiro danadgarebis reJimSi. 

danadgari gaTvaliswinebulia merqnis 

dasaSvebad an amosatanad 300 - 400 m manZilze da igi 

aseve SeiZleba gamoviyenoT cicabo kldovani 

ferdobebis gasatyeveblad. danadgaris sabazo 

meqanizmia morsaTrevi TviTmtvirTavi agregati, 

romelzedac damontaJebulia jalambari. am 

jalambris dolze daxveulia saWiro tvirTamweobis 

8-12.5 mm diametris sawev - satvirTo bagiri. mTa 

agreTve aRWurvilia doliT, romelzedac exveva 15 - 

dan 18 mm - mde diametris mzidi bagiri. 

 
sur.2.17. mokledistanciuri TviTmavali mobiluri 

sabagiro kiduli danadgari: 

1 - sabazo agregati mTa; 2 - traqtoris jalambari; 3 - 

damatebiTi jalambari; 4 - dasakeci sayrdeni anZa; 5 - 

satvirTo urika; 6 - mzidi bagiri; 7 - sawev - satvirTo 

bagiri; 8 - qveda ankeri; 
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sawev - satvirTo bagiris 7 meSveobiT mzid 

bagirze 6, romelic magrdeba qveviT ankerze 8, 

gadaadgildeba tvirTiani urika 5. Semdeg is 

muxruWdeba doliT 3 da mzidi bagiri traqtoris 1 

jalambris 2 da anZis 4 blokze gavliT dauSvebs 

tvirTs saWiro adgilze. carieli urika isev aiweva 

mzidi bagiris saSualebiT da sawev - satvirTo 

bagiriT gadaadgildeba datvirTvis adgilze. amis 

Semdeg cikli meordeba.  

Tu urikaze davkidebT greifers, igive 

operaciebis saSualebiT kldovan ferdobze 

amoRebuli ormoebisaTvis SeiZleba mivawodoT miwa 

da nergebi. 

mobiluri sabagiro kiduli danadgaris 

demontaJi, gadaadgileba Semdeg poziciaSi da 

montaJi, grZeldeba araumetes erTi saaTisa. 

danadgaris mwarmoebluroba cvlaSi 50 m3 - ia. 

 

2.13. ganivgadasatani ormxrivi sabagiro - 

morsaTrevi danadgarebi 

damuSavebulia ganivgadasatani ormxrivi 

sabagiro morsaTrevi danadgarebis sqemebi mzidi 

bagirebiT: erTi sawevi da erTi ukusvlis (sur.2.18); 

ori sawevi da erTi ukusvlis (sur.2.19); ori sawevi 

da ori ukusvlis bagiriT (sur.2.20).  

axali sabagiro morsaTrevi danadgaris (sur.2.18) 

teqnikuri Sedegia ori Serwymuli fazisagan 

Semdgari morTreva, romliTac gaTvaliswinebulia 

morebis Tanmimdevrulad, erTdroulad ormxrivi 

uwyveti ganivi morTreva da maTi grZivi daSveba, 
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agreTve ordoliani jalambris ukusvlis bagiris 

gamoyeneba, mowyobilobis mwarmoeblurobis gazrda. 

teqnikuri Sedegi miiRweva imiT, rom xe - tyis 

sahaero morTreva xorcieldeba ori Serwymuli 

faziT, romelic iTvaliswinebs morebis 

Tanmimdevrul, erTdroulad ormxriv uwyvet ganiv 

morTrevas da maT grZiv daSvebas; mowyobiloba 

damatebiT Seicavs meore ganiv gadasatan mzid 

bagirs, romelzedac Camokidebulia meore damxmare 

urika, romelic pirvelTan dakavSirebulia damxmare 

bagiriT; amasTan, meore damxmare urikaSi 

gatarebulia dasatvirTad gamoyenebuli ordoliani 

jalambris ukusvlis bagiri, meore damxmare urikis 

bagiri aRWurvilia gadasatani msdeqiT, urikebis 

daniSnulebis adgilze dasafiqsireblad, xolo 

orive damxmare urika aRWurvilia sakidi kakvebis 

damWeriT ukusvlis da sawevi bagirebis datvirTul 

mdgomareobaSi dasafiqsireblad. 

 

 
sur.2.18. ganivgadasatani ormxrivi sabagiro morsaTrevi 

danadgaris sqema erTi sawevi da erTi ukusvlis bagiriT 
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morsaTrevi mowyobiloba (sur.2.18) Sedgeba 

ordoliani jalambrisagan 1 dolebiT 2, 3; zeze 

mdgom xebze damagrebuli mTavari mzidi bagirisagan 

4, masze moZravi avtomatur - muxruWiani urikiT 5, 

romelSic gatarebulia ordoliani jalambris 

sawevi bagiri 6; es ukanaskneli Cadebulia miwis 

zedapirTan axlos damagrebul TviTxsnad blokSi 7 

da pirvel damxmare urikaSi 8, romelsac gaaCnia 

TviTxsnadi bloki 9 kakvis damWeriT; sawevi bagiri 6 

bolovdeba kakviT 10, romelzec Camokidebulia 

sortimenti 11; jalambris 1 dolidan 3 gamomavali 

ordoliani jalambris ukusvlis bagiri 12 

mimarTulebis Sesacvlelad gatarebulia blokSi 13 

da meore damxmare urikaSi 14, romelic aRWurvilia 

kakvis damWeriT; ukusvlis bagiri 12 bolovdeba 

kakviT 15, romelzedac dakidebulia sortimenti 16; 

damxmare urikebi 8 da 14 dakidebulia mTavari mzidi 

bagiris 4 qveS gamaval ganivgadasatan mzid 

bagirebze 17,18. damxmare urikebi 8 da 14 

erTmaneTTan dakavSirebulia damxmare bagiriT 19, 

romelic mobrunebis mizniT gatarebulia Zirs 

damagrebul blokSi 20; mTavar da ganivgadasatan 

mzid bagirebs 4, 17, 18 gaaCnia dasaWimi polispastebi 

21; amasTan, meore ganivgadasatan mzid bagirze 18 

damagrebulia gadasatani msdeqi 22. 

morsaTrevi sabagiro mowyobiloba (sur.2.18) 

muSaobs Semdegnairad: sabagiro danadgarisTvis 

gakafuli trasis zeda da qveda baqanze SerCeul 

xeebze, mTavari mzidi bagiris 4 daWimvis Semdeg 

saabgiro danadgaris qvemoT zezemdgom xeebze, 
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trasis marcxniv da marjvniv xdeba ganivgadasatani 

mzidi bagirebis 17, 18 daWimva, masze Camokideben 

damxmare urikebs 8, 14, romlebic erTmaneTTan 

dakavSirebulia damxmare bagiriT 19. 

am dros, urikebi imyofeba mTavari sabagiro 

danadgaris trasasTan. amis Semdeg mejalambre 

CarTavs jalambris 1 dols 3 da daiwyebs ukusvlis 

bagiris 12 daxvevas. bagiris 12 kakviani bolo 15 

miebjineba urikas 14 da mas gadaadgilebs 

tyesakafisken, vinaidan urikebi 8, 14 erTmaneTTanaa 

dakavSirebuli, isini Tanabrad iwyeben moZraobas 

tyesakafisken. urikebis 8, 14 saTanado adgilze 

dafiqsireba xorcieldeba msdeqis 22 saSualebiT, 

urika 14 daejaxeba msdeqs 22 da Camketi meqanizmiT 

fiqsirdeba adgilze. 

Semdgom mejalambre orive bagirs 6, 12 kakviani 

boloebiT 10, 15 dauSvebs dabla. Cambmelebi 

Cokerebis saSualebiT sortimentebs 11, 16 Caabamen 

kakvebze 10, 15. mejalambre aswevs orive bagirs 6, 12 

zemoT da kakviani boloebi 10, 15 urikebSi 8, 14 

dafiqsirdeba kakvis sakidSi. amis Semdeg Cambmelebi 

gaxsnian msdeqis 22 Camket meqanizms da urikebi 8, 14 

Tavisufldeba. Semdeg mejalambres jalambris 1 

doli 3 gadayavs Tavisufal svlaze, rTavs dols 2 

da iwyebs bagiris 6 daxvevas ris Sedegac urika 8 

miyavs sabagiro danadgaris trasasTan , 

imavdroulad, meore urika 14 damxmare bagiris 19 

meSveobiT gadaadgildeba trasisaken. rodesac orive 

urika 8, 14 sabagiro danadgaris qvemoT aRmoCndeba. 

mejalambre aCerebs maT da kakvebis  10, 15 sakididan 

advilad gaTavisuflebis mizniT orive tvirTs 11, 16 
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aswevs odnav maRla (datvirTvis qveS myofi kakvis 

sakidis gaxsna did sirTules warmoadgens), 

gaTavisuflebis Semdeg kakvebis 10, 15 sortimentTan 

erTad dauSveben dabla. berketis dartymiT gaxsnian 

urikis 8 TviTxsnad bloks 9 da bagiri 6 

gadmovardeba urikidan 8. mejalambre agrZelebs 

dolze 2 bagiris 6 daxvevas, ris Sedegadac kakviani 

bolo 10 daejaxeba TviTxsnad bloks 7 da xsnis mas. 

meore urikidan 14 sortiments 16 moxsnian kakvidan 

15 da Cokerebis saSualebiT Caabamen kakvebze 10. 

mejalambre aswevs sortiments 11, 16 zemoT 

satvirTo bagiriT 6 da kakviani bolo 10 

dafiqsirdeba mTavari sabagiro danadgaris urikaSi 

5. ris Semdegac mejalambres doli 2 gadayavs 

samuxruWe reJimSi. aTavisuflebs mTavar urikas 5 

muxruWisagan da urika iwyebs moZraobas mTavar 

mzid bagirze 4 qveda baqnisken. sortimentis 

Camoxsnis Semdeg cikli meordeba. 

suraTze 2.19 mocemuli sabagiro danadgaris 

teqnikuri Sedegia, mwarmoeblurobis gazrda da 

eqspluataciis xarisxis amaRleba, rac miiRweva xe - 

tyis ormxrivi sabagiro morsaTrevi danadgariT, 

romelic Seicavs mTavar mzid bagirs, masze moZravi 

ZiriTadi satvirTo urikiT, ormxrivi ganivad 

gadasatan mzid bagirebs, maTze moZravi damxmare 

satvirTo urikebiT, romlebic erTmaneTTan 

dakavSirebulia damxmare bagiriT, dasatvirTad 

gamoyenebul erT - erT damxmare urikaSi gatarebul 

ordoliani jalambars ukusvlis bagiriT, amasTan, 

ordoliani jalambari aRWurvilia ori sawevi 

bagiriT, romlebic gatarebulia ZiriTadi satvirTo 
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urikis orRarian blokSi da damxmare urikebis 

TviTxsnad blokebSi cal - calke. jalambris sawevi 

bagirebis doli Sesrulebulia ori seqciisagan, 

TiToeulze cal - calke daxveuli ori sawevi 

bagiriT. 

xe - tyis ormxrivi sabagiro morsaTrevi 

danadgari (sur.2.19.) Seicavs ordolian jalambars 1, 

romlis sawev - satvirTo bagirebis doli 2 

Sesrulebulia ori seqciisagan 3, TiToeulze cal - 

calke daxveuli sawevi bagiriT 4 da 5, zezemdgom 

xeebze damagrebul mTavar mzid bagirs 6, masze 

moZravi avtomaturmuxruWiani urikiT 7, romlis 

orRarian satvirTo blokSi 8 gatarebulia sawevi 

bagirebi 4 da 5. es ukanasknelebi Cadebulia miwis 

zedapirTan axlos damagrebul TviTxsnad blokebSi 

9, 10 da ZiriTadi urikis 7 orive mxares ganlagebul 

damxmare urikebSi 11 da 12, romlebsac aqvs 

TviTxsnadi blokebi 13 da 14 kakvis damWerebiT. 

sawevi bagirebi 4 da 5 bolovdeba kakvebiT 15 da 16, 

romlebzedac Camokidebulia sortimentebi 17, 18. 

jalambris 1 ukusvlis dolidan 19 gamomavali 

ukusvlis bagiri 20 mimarTulebis Sesacvlelad 

gatarebulia blokSi 21 da erT - erT damxmare 

urikaSi, magaliTad 12 - Si, romelic aRWurvilia 

kakvis damWerebiT. damxmare urikebi 11, 12 

dakidebulia mTavari mzidi bagiris 6 qveS gamaval 

ganivad gadasatan mzid bagirebze 22, 23. damxmare 

urikebi 11, 12 erTmaneTTan dakavSirebulia damxmare 

bagiriT 24, romelic mobrunebis mizniT 

gatarebulia Zirs damagrebul blokSi 25. mTavar 6 

da ganivad gadasatan mzid bagirebs 22 da 23 aqvs 
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dasaWimi polispastebi 26, 27 da 28. amasTan, meore 

ganivad gadasatan mzid bagirze 23 damagrebulia 

gadasatani msdeqi 29. 

 
 

sur.2.19. ganivgadasatani ormxrivi sabagiro morsaTrevi 

danadgaris sqema ori sawevi  

da erTi ukusvlis bagiriT 

 

xe -tyis ormxrivi sabagiro morsaTrevi 

danadgari (sur.2.19) muSaobs Semdegnairad: sabagiro 

danadgarisaTvis gakafuli trasis zeda da qveda 

baqnebze SerCeul xeebze mTavari mzidi bagiris 6 

daWimvis Semdeg, sabagiro danadgaris mzidi bagiris 

qveS, zezemdgom xeebze, trasis marjvniv da marcxniv 

xdeba ganivad gadasatani mzidi bagirebis 22, 23 

daWimva, ris Semdegadac masze Camokideben damxmare 

urikebs 11 da 12, romlebic erTmaneTTan 

dakavSirebulia damxmare bagiriT 24. am dros 

damxmare urikebi 11, 12 imyofeba sabagiro 

danadgaris trasasTan. amis Semdeg, mejalambre 
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CarTavs jalambris 1 ukusvlis dols 19 da daiwyebs 

ukusvlis bagiris 20 daxvevas. bagiris 20 kakviani 

bolo 22 miebjineba urikas 12 da mas gadaadagilebs 

tyesakafisken. vinaidan urikebi 11, 12 erTmaneTTanaa 

dakavSirebuli damxmare bagiriT, meore urika 11 

iwyebs Tanabar moZraobas tyesakafisken. urikebis 11, 

12 saTanado adgilze dafiqsireba xorcieldeba 

meore gadasatan mzid bagirze 23 damagrebuli 

gadasatani msdeqis 29 saSualebiT, urika 12 

daejaxeba msdeqs 29 da Camketi meqnizmiT fiqsirdeba 

adgilze. 

Semdgom mejalambre orive sawev bagirs 4, 5 

Tavisi kakviani boloebiT dauSvebs dabla. 

Cambmelebi Cokerebis saSualebiT sortimentebs 17, 18 

Caabamen kakvebze 15, 16. mejalambre aswevs orive 

bagirs 4, 5 zemoT da kakviani boloebi 15, 16 

urikebSi 11, 12 dafiqsirdeba kakvebis sakidebSi. amis 

Semdeg, Cambmelebi gaxsnian msdeqis 29 Camket 

meqanizms da urikebi 11, 12 Tavisufldeba. 

mejalambres jalambris ukusvlis doli 19 gadahyavs 

Tavisufal svlaze, rTavs dols 2 da iwyebs sawevi 

bagirebis 4, 5 daxvevas, ris Semdegac urikebi 11, 12 

miyavs sabagiro danadgaris trasasTan. rodesac 

orive urika 11, 12 aRmoCndeba sabagiro danadgaris 

qveS, mejalambre aCerebs dols 2. kakvebis 15, 16 

sakidebidan advilad gaTavisuflebis mizniT, orive 

tvirTs 17, 18 aswevs odnav maRla, gaTavisuflebis 

Semdeg kakvebs 15, 16 sortimentebTan 17, 18 erTad 

dauSvebs dabla, Semdeg berketis dartymiT xsnian 

urikebis 11, 12 TviTxsnad blokebs 13, 14 da bagirebi 

gadmovardeba urikebidan 11, 12. mejalambre 



157 
 

agrZelebs dolis 2 seqciebze 3 bagirebis 4, 5 

daxvevas, ris Sedegadac kakviani boloebi 15, 16 

daejaxeba Sesabamisad TiToeuli damatebiTi 

urikisaTvis 11, 12 miwis zedapirTan axlos 

damagrebul TviTxsnad blokebs 9, 10 da xsnis maT. 

mejalambre aswevs orive satvirTo bagirze 4, 5 

daCokerebul sortimentebs 17, 18 maRla da orive 

damatebiTi urikis mier motanili tvirTi 

dafiqsirdeba danadgaris mTavar urikaSi 7. amis 

Semdeg mejalambres doli 2 seqciebiT 3 gadahyavs 

samuxruWe reJimSi. aTavisuflebs mTavar urikas 7 

muxruWisagan da urika iwyebs moZraobas mTavar 

mzid bagirze 6 qveda baqnisaken (zeda sawyobi). 

sortimentebis Camoxsnis Semdeg cikli meordeba. 

suraTze 2.20 mocemuli sabagiro danadgaris 

teqnikuri Sedegia, mwarmoeblurobis gazrda da 

danadgaris eqspluataciis xarisxis amaRleba, rac 

miiRweva xe - tyis ormxrivi sabagiro morsaTrevi 

danadgariT, romelic Seicavs mTavar mzid bagirs, 

masze moZravi ZiriTadi satvirTo urikiT, ormxriv 

ganivad gadasatan mzid bagirebs, maTze moZravi 

damxmare urikebiT, jalambars sawevi da ukusvlis 

bagirebiT, amasTan jalambars aqvs meore sawevi da 

meore ukusvlis bagiri, xolo sawev - satvirTo 

bagirebi ZiriTadi da damxmare urikebisaTvis 

gatarebulia ori ganmxoloebuli erTRariani 

blokisagan Semdgar ZiriTadi urikis satvirTo 

blokSi da damxmare urikebis TviTxsnad blokebSi, 

ukusvlis bagirebi ki blokebis saSualebiT cal - 

calke dakavSirebulia sabagiro trasis sxvadasxva 

mxares damontaJebul damxmare urikebTan. 
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xe - tyis ormxrivi sabagiro morsaTrevi 

danadgari Seicavs oTxdolian jalambars 1, romlis 

sawev - satvirTo bagirebis 2, 3 doli 4 da ukusvlis 

bagirebis 5, 6 doli 7 Sesrulebulia or - ori 

seqciisagan, Sesabamisad, sawev - satvirTo bagirebis 

doli 4, 8 da 9 seqciebisagan da ukusvlis bagirebis 

doli 7, 10 da 11 seqciebisagan, TiToeuli 

individualuri amZraviT; zezemdgom xeebze an 

specialur anZebze damagrebul ZiriTad mzid bagirs 

12, masze moZravi avtomaturmuxruWiani urikiT 13, 

romlis orRarian, ori cal-calke damzadebuli 

gorgolaWisagan 14, 15 Semdgar satvirTo blokSi 16 

gatarebulia sawevi bagirebi 2 da 3, romlebic 

Cadebulia miwis zedapirTan axlos damagrebul 

TviTxsnad blokebSi 17, 18 da ZiriTadi trasis 

orive mxares ganlagebuli damxmare urikebis 19 da 

20 TviTxsnad blokebSi 21 da 22, romlebic, Tavis 

mxriv, aRWurvilia kakvis damWerebiT. sawevi bagirebi 

2 da 3 bolovdeba kakvebiT 23 da 24, romlebzedac 

dakidebulia sortimentebi 25, 26; jalambris 1 

ukusvlis dolis 7 seqciebidan 10 da 11 gamomavali 

ukusvlis bagirebi 5 da 6, saWiro raodenobis 

damatebiTi blokebis 27, 28 saSualebiT cal - calke 

ukavSirdeba Sesabamisad, Tav - Tavis damatebiT 

damxmare urikebs 19, 20. damxmare urikebi 19 da 20 

dakidebulia mTavari mzidi bagiris 12 qveS gamaval 

ganivgadasatan mzid bagirebze 29, 30. mTavari mzidi 

bagiris 12 da ganivgadasatan mzid bagirebs 29, 30 

aqvs dasaWimi polispastebi 31, 32, 33 da gadasatani 

msdeqebi 34 da 35. 
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sur.2.20. ganivgadasatani ormxrivi sabagiro morsaTrevi 

danadgaris sqema ori sawevi  

da ori ukusvlis bagiriT 

 

xe - tyis ormxrivi sabagiro morsaTrevi 

danadgari muSaobs Semdegnairad: dasawyisSi 

damxmare urikebi 19, 20 imyofeba sabagiro 

danadgaris trasasTan. mejalambre CarTavs 

jalambris 1 ukusvlis dolis 7 seqciebs 10 da 11 da 

iwyeba ukusvlis bagirebis 5, 6 daxveva dolis 7 

seqciebze 10 da 11, ris Sedegadac xdeba damatebiTi 

damxmare urikebis 19 da 20 gayvana ZiriTadi 

sabagiro trasidan tyesakafis orive mxares 

erTdroulad. imisdamixedviT, Tu sabagiro trasis 

romel mxares ra manZilze aris urika gasaCerebeli 

tyesakafSi, mejalambre Sesabamisi signalis Semdeg 

TiSavs ukusvlis dolis 7 erT - erT seqcias 10 an 

11. aseve xdeba meore urikis tyesakafis trasidan 

meore mxares dafiqsireba. amis Semdeg, damxmare 

urikebi 19, 20 gadasatani msdeqebiT 34 da 35 

fiqsirdeba ganivgadasatan mzid bagirebze 29, 30. 
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amis Semdeg mejalambre orive sawev bagirs 2, 3 

Tavisi kakviani boloebiT 23 da 24 dauSvebs dabla. 

Cambmelebi Cokerebis saSualebiT Caabamen 

sortimentebs 25, 26 kakvebze 23, 24. mejalambre 

aswevs orive sawev bagiris 2, 3 da kakviani boloebi 

23, 24 dafiqsirdeba damxmare urikebis 19, 20 kakvebis 

sakidebSi. Cambmelebi xsnian damxmare urikebis 

msdeqebis 34, 35 Camket meqanizmebs. 

mejalambres Tavisufal svlaze gadahyavs 

jalambris ukusvlis doli 7, seqciebiT 10, 11, ris 

Semdegac rTavs sawevi bagirebis dols 4, seqciebiT 

8, 9. iwyeba sawevi bagirebis 2, 3 daxveva dolebze 8 

da 9. damxmare urikebi 19, 20 gadaadgildeba 

ZiriTadi sabagiro trasisken, rodesac orive 

damxmare urika aRmoCndeba ZiriTadi sabagiro 

danadgaris trasis qveS, mejalambre aCerebs maT da 

kakvebs 23, 24 dauSvebs dabla sortimentebTan 25, 26. 

amis Semdeg berketis dartymiT xsnian damxmare 

urikebis 19, 20 TviTxsnad blokebs 21, 22 da sawevi 

bagirebi 2, 3 gadmovardeba damxmare urikebidan 19, 

20. mejalambre agrZelebs dolis 4 seqciebze 8 da 9 

bagirebis 2, 3 daxvevas, ris Sedegadac bagirebis 

kakviani boloebi 23, 24 daejaxeba, Sesabamisad, 

TiToeuli damxmare urikisaTvis 19, 20 miwis 

zedapirTan axlos damagrebul TviTxsnad blokebs 

17, 18 da xsnis maT. mejalambre aswevs orive 

satvirTo bagirze 5, 6 daCokerebul sortimentebs 

25, 26 maRla da orive damatebiTi urikis mier 

motanili tvirTi dafiqsirdeba danadgaris mTavar 

urikaSi 13, ris Sedegadac mejalambres doli 4 

seqciebiT 8 da 9 gadayavs samuxruWe reJimSi, 
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aTavisuflebs mTavar urikas 13 muxruWisagan da 

urika iwyebs moZraobas mTavar mzid bagirze 12 

qveda baqnisaken (zeda sawyobi). sortimentis 

Camoxsnis Semdeg cikli meordeba.     

 

 

Tavi III 
xeebis rokebisagan gawmenda 

 
3.1 xeebis rokebisagan gawmendis adgili, wesebi 

da Taviseburebebi 

 

xeebis rokebisagan gawmenda warmoadgens 

Sromatevad da sakmaod saxifaTo teqnologiur 

operacias da tyesakafze sruldeba im SemTxvevaSi, 

roca gaTvaliswinebulia tyesakafidan Soltebis an 

sortimentebis gamozidva. tyesakafidan xeebis 

damzadebis da gamozidvis SemxTvevaSi aseve 

SesaZlebelia maTi nawilobrivi gawmenda 

rokebisagan, ukanasknelis gamoyenebiT sakabdoebis 

gamagrebis mizniT. am SemTxvevaSi xeebis rokebisagan 

saboloo gawmenda warmoebs qveda sawyobze. 

tyesakafze waqceuli xeebis rokebisagan gawmenda 

SeiZleba warmoebdes sakafze, morsaTrev sakabdoze 

an xe - tyis datvirTvis punqtze. xeebis rokebisagan 

gawmendis adgili ganpirobebulia tyesakafi 

samuSaoebis teqnologiuri procesiT, manqanebis, 

meqanizmebis da danadgarebis arsebobiT, agreTve xe 

- tyis damzadebis narCenebis gamoyenebis 

saSualebiT. Tu arseboben rokebisagan 
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teqnologiuri nafotis (saTbobi) momxmareblebi, 

ufro mizanSewonilia xeebis rokebisagan gawmenda 

xe - tyis damamazedebel sawyobze an xe - tyis 

datvirTvis punqtze, xolo maTi ararsebobis 

SemTxvevaSi - xeebis rokebisagan gawmenda 

mizanSewonilia, vawarmooT tyesakafze (jirkTan an 

sakabdoze) maTi dasalpobad datovebiT, rac xels 

uwyobs niadagis sasuqiT gapativebas. amasTan 

msxvili rokebi sasurvelia daqucmacdes mcire 

naWrebad da Tanabrad mimoifantos teritoriaze. 

gaTvaliswinebiT imisa, rom xe - tyis 

damamzadebelma procesma unda daakmayofilos tyis 

mdgradi funqcionireba da tyis garemos 

maqsimaluri SenarCuneba (mozardis, darCenili 

xeebis,  tyesakafze niadagis safaris), sakafze xeebis 

rokebisagan gawmenda da rokebis dawyoba sakabdoze 

mis gasamagreblad gansakuTrebiT aucilebelia, 

mTavari moxmarebis aramTliani Wrebis da 

tyesakafebis  susti mzidunariani gruntebis 

damuSavebis dros. amasTan, izrdeba morsaTrevi 

traqtorebis (Soltebis damzadeba) da Semgrovebel 

- sortimentmzidebis gamavloba. Tu sortimentebis 

damzadeba tyesakafze warmoebs morsaTrev - 

roksaWrel - dammoravi manqanebiT, xeebis 

rokebisagan gawmenda SeiZleba Sesruldes uSualod 

sakafebze. 

xeebis rokebisagan gawmenda SeiZleba warmoebdes 

ori wesiT: xeliT da meqanizmebis daxmarebiT. 

amJamad, ufro metad gamoiyeneba xeebis rokebisagan 

gawmendis meqanizebuli wesi Zraviani instrumentebis 

(msubuqi benzinis Zraviani xerxebi), roksaWreli da 



163 
 

mravaloperaciuli manqanebis gamoyenebiT. 

meqanizebul gawmendas awarmoeben ori wesiT: 

TiToeuli xis calobrivi damuSaveba da SekrulaSi 

Segrovili xeebis jgufis (jgufuri wesi) 

erTdrouli damuSaveba. gawmendis jgufuri wesi 

ufro metad mwarmoebluria, magram ver 

uzrunvelyofs moTxovnili sisufTaviT xis tanis 

damuSavebas da gamoiyeneba SedarebiT iSviaTad. 

jgufuri gawmendis dros xis tanis zedapirze 

rCeba 30 - 70 mm da meti simaRlis rokis jirkebi, 

romlebic unda gaiwmindos. sufTa gawmendis dros 

rokebs acileben xis tanis zedapiris doneze da 

maTi simaRle ar unda aRematebodes 20 mm - s. es 

SesaZlebelia mxolod rokebis aWris dros saWreli 

instrumentiT. 

rokebis waWra gansxvavdeba merqnis daSlis 

specifikuri xasiaTis TaviseburebebiT, romlebic 

ganpirobebulia ZiriTadad merqnis rokebis fizikur 

- meqanikuri TvisebebiT da rokebis xis tanTan 

mierTebis kuTxiT. dadgenilia, rom mierTebis kuTxe 

ZiriTadad damokidebulia xis jiSze da saSualod 

naZvisaTvis Seadgens 960, verxvisa 530, aryisa 300, 

xolo rokebis dartymiTi simyare maT ZirSi metia, 

vidre xis tanis nawilSi: naZvisa 2.3 - 3.7 - jer, 

aryisa da verxvisa 1.25 - 1.5 - jer. 

merqnis Wris yvela SemTxveva rokebis waWris 

dros SeiZleba dayvanili iyos Semdeg or ZiriTad 

saxeobaze: Wra naTalis warmoqmnis gareSe da 

naTalis warmoqmniT. 

rokebis soliseburi saWrisiT moWris dros 

naTalis warmoqmnis gareSe, SeiZleba mocildes 
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motexili narCenebi da winaswar damoklebuli 

rokebi, agreTve didi sigrZis rokebi. pirvel 

SemTxvevaSi xis tanis dazianeba SeiZleba ar moxdes, 

radganac gadaWris winaaRmdegobis Zala da rokebis 

boWkoebis CamoxleCa wliuri fenebis mixedviT 

naklebia im Zalaze, romelsac saWrisi CaiTrevs 

merqanSi. meore SemTxvevaSi gadaWrili boWkoebis 

CamoxleCa wliuri fenebis mixedviT ar moxdeba, 

radganac boWkoebis CamoxleCis winaaRmdegobis Zala 

did sigrZeze udidesia. amasTan, SesaZlebelia 

merqnis xis tanis nawilebis xSiri dazianeba. Tu 

rokebis mocileba xis tanis zedapiridan moxdeba 

saWreli instrumentiT naTalis warmoqmniT, xis 

tanis nawilis dazianeba, rogorc wesi ar SeimCneva. 

rokebis naTalis gareSe moWris proceze 

gavlenas axdens rokebis diametri, xis jiSi, 

agreTve saWreli instrumentis tipi da misi 

galesvis parametrebi. 6 - 7 sm diametris fiWvis an 

naZvis roks wasaWrelad esaWiroeba Zala 

miaxloebiT 20 - 25 kn, xolo aryisaTvis  - 25 - 30 kn. 

naZvis rokebi mcire diametrisaa, saSualod 0.021 

m (Cveulebriv 0.05m). naZvs, romelic izrdeba iSviaT 

nargavebSi an maT gareSe, SeiZleba hqondes 0.07 - 0.09 

m diametris rokebi. fiWvs aqvs ufro msxvili 

rokebi, maTi saSualo diametri 0.05 - 0.06 m. xis 

diametris zrdasTan erTad rokebis diametrma 

SeiZleba miaRwios 0.15 m - s. verxvs aqvs kidev ufro 

msxvili rokebi, maTi saSualo diametria 0.06 - 0.08 m 

da SeiZleba miaRwios 0.2 m - s. verxvis najRebi 

SeiZleba iyos 0.24 - 0.26 m - mde. aryis rokebis 
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saSualo diametri 0.05 - 0.06 m, magram SeiZleba 

miaRwios 0.2 m - s. 

rokebs Soris saSualo manZili xis tanis 

sigrZeze naZvisaTvis daaxloebiT 0.35 m, aryis - 0.67 

m, verxvis - 0.8, fiWvisaTvis es manZili ramdenadme 

metia  - 1.2 m - mde. rokebis manqanuri wesiT 

gawmendis process arTulebs xis tanis zedapirebis 

ganivi kveTebis da formebis sxvadasxvagvaroba, 

romlebic xasiaTdeba uswormasworo zedapirebis da 

gazrdili rokebis arsebobiT, qerqis, xis tanebis 

gamsxvilebiT da xis tanis simrudiT. didi 

umravlesobiT 3m sigrZis xis tanis ubnebs simrude 

aqvT ara umetess 2% - isa (xis tanis simrude 

ganisazRvreba CaRunvis isris SefardebiT 

warmoqmnil gamrudebuli ubnis sigrZesTan da 

gamoisaxeba procentebSi). 

 

3.2. xeebis rokebisagan gawmendis instrumentebi, 

manqanebi da maTdami wayenebuli moTxovnebi 

 

tyeSi xeebis rokebisagan gasawmendad SeiZleba 

gamoyenebuli iyos Zraviani instrumentebi, 

TviTmavali roksaWreli an mravaloperaciuli 

manqanebi (roksaWreli - dammoravi, saWrel - 

roksaWrel - dammoravi, saWrel - roksaWrel - 

morsaTrevi da sxv.), agreTve culebi da saTlelebi 

(maCetebi). 

xeebis rokebisagan culebiT da saTlelebiT 

gawmenda - mZime, naklebad mwarmoebluri da sakmaod 

saSiSi operaciaa, romelic dasaSvebia mxolod 

wvrilReroian nargavebSi. 
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xeebis rokebisagan gasawmendad Zraviani 

instrumentebidan SeiZleba gamoyenebuli iyos 

msubuqi jaWviani benzinis xerxebi saxelurebis 

dabali ganlagebiT, agreTve Stanguri xerxebi da 

simaRlemWrelebi. es ukanasknelebi gamoiyeneba 

miwidan 0.13 - 0.15m - mde diametris mzard xeebze 

rokebis mosaWrelad momavali "sajirke moris" 

zonaSi 6m simaRlemde. aseTi operacia xels uwyobs 

daxerxili xe - tyis rokebiani zonebis Semcirebas, 

romlebic miiReba "sajirke morisagan" mas Semdeg, 

roca xe miaRwevs sasaqonlo simwifis asaks. 

rokebis waWraze Zraviani instrumentebis 

gamoyeneba culTan SedarebiT xels uwyobs 

mwarmoeblurobis zrdas 1.5 - jer da muSis Sromis 

Semsubuqebas. rokebis waWris operacia mxolod 

meqanizebuli xdeba, xolo xeliT Sroma mTlianad 

ver gamoiricxeba. 

manqanebis gamoyeneba xeebis rokebisagan 

gasawmendad saSualebas iZleva es operacia gaxdes 

mTlianad meqanizebuli, mniSvnelovnad gaizardos 

Sromis mwarmoebluroba da gamoiricxos xeliT 

Sroma. roksaWreli manqanebi, rogorc wesi, muSaoben 

datvirTvis punqtebze an maTgan uSualo siaxloves. 

roksaWrel - dammoravi manqanebi (procesorebi) 

Wrian rokebs datvirTvis punqtebze an sakabdoebze, 

saWrel - roksaWrel - dammoravi manqanebi - rogorc 

wesi, sakafebze da sakabdoebze. 

xeebis rokebisagan gasawmend instrumentebs da 

manqanebs waeyenebaT gansazRvruli moTxovnebi, 

rokebis saWreli Zraviani instrumenti unda iyos 

msubuqi, mosaxerxebeli da muSaobaSi usafrTxo, 
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moWras nebismieri diametris rokebi, konstruqciiT 

da momsaxurebiT martivi, ekonomiuri, agreTve unda 

akmayofilebdes sanitarul - higienur moTxovnebs 

Zravas vibraciis doneze da xmaurze. 

rokebis saWreli manqanebi unda iyos mobiluri 

da ar saWiroebdes Sromis did danaxarjebs bazaze 

gadanacvlebasa da muSa mdgomareobaSi moyvanaze, 

hqondes maRali mwarmoebluroba, uzrunvelyos 

rokebis sufTa Wra xis tanis dauzianeblad, rokebis 

kargad mocileba simrudis mqone mcire da didi 

diametris xeebidan, agreTve gaWimvis gziT kintidan 

wveromde da piriqiT. is unda iyos moxmarebaSi 

martivi, uzrunvelyofili rokebis dasamuSaveblad 

da gasatanad xeebis meqanizebuli miwodeba, iyos 

saimedo, ekonomiuri da muSaobaSi usafrTxo, 

daakmayofilos sanitarul - higienuri da 

metyeveobis - ekologiuri moTxovnebi. 

 

3.3. xeebis rokebisagan gawmenda Zraviani 

xerxebiT, maTi daxasiaTeba da konstruqciis 

Taviseburebebi 

 

gadasatan Zraviani xerxebi gamoiyeneba rokebis 

wasaWrelad nargavebSi, sadac ZiriTadad foTlovani 

jiSebis, aseve fiWvis da lariqsis siWarbea. Tavisi 

masis parametrebiT, xerxvis mwarmoeblurobiT, 

xmauris saerTo donis da sxva maxasiaTeblebiT 

waqceuli xeebisagan rokebis da wveroebis 

mosaWrelad, yvelaze ufro Seguebadia ureduqtoro 

benzinis Zraviani "msubuqi" da '"saSualo klasis" 

simZlavris xerxebis gamoyeneba. es ukanaskneli 
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xSirad gamoiyeneba erTdroulad xeebis wasaqcevad, 

rokebis wasaWrelad da Soltebis sortimentebad 

dasamorad. 

rokebis waWrisaTvis gansakuTrebiT mTavaria, 

rom mcire wonis dros xerxs qondes sakmarisi 

simZlavre, maRali brunvebi, kargi mimReboba, 

agreTve "msubuqi gaSvebis" sistema. sasurvelia 

viwro da moxerxebuli korpusi, simZimis dabali 

centri, jaWvis gverdidan daWimulobis 

regulatoris arseboba, rac xerxs xdis ufro 

moxerxebuls da muSaobaSi mwarmoeblurs. xerxis 

saltes sigane rekomendebulia 0.29 - 0.45 m, saxerxi 

jaWvis biji 6.35 - 8.25 mm, saxerxi jaWvis - tipi 

universaluri dabali simaRlis Г - s magvari 

asaTleli kbiliT. 

rokebis wasaWrelad tyeebSi iyeneben benzinis 

Zravian xerxebs "КРОНА", "ТАЙГА", "HUSQVARNA", "STIHL" 

da sxva firmebis xerxebs. zogierTi gadasatani 

jaWvuri Zraviani xerxebis konstruqciebi da 

teqnikuri daxasiaTeba mocemulia 1.4 paragrafSi. 

universalurebTan erTad mzard xeebze rokebis 

wasaWrelad Seqmilia specializebuli xerxebi - 

simaRlemWrelebi, maTi saWreli Tavi damagrebulia 

teleskopuri Stangis boloze (saxeluri) sigrZiT 2 

- dan 6 m - mde, Tavad warmoadgens konsolur 

jaWvur saxerx aparats, saxerxi jaWvis avtomaturi 

dazeTvis mqones. universaluri Г - s magvari jaWvi 

moqmedebaSi modis ortaqtiani benzinis Zraviani 

Zravasgan, romelsac aqvs Cayenebuli starteri da 

magrdeba Stangis sawinaaRmdego boloze. mTeli 

mowyobiloba RvediT Camoecmeva tyis mWrels mxarze. 
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mcire masa SeTavsebulia kargi balansirebiT, rac 

uzrunvelyofs moxerxebul samuSao pozas, xolo 

rokebis wamWrelis ukan mdebare Zrava aSorebs 

arasasiamovno gamonabolqvs. 

simaRlemWreli "STIHL HT75" saSualebas gvaZlevs 

wavWraT rokebi 5m - is simaRleze. misi saerTo 

sigrZe Seweul mdgomareobaSi Seadgens 2.65 m - s. 

Zravas simZlavre, moculobiT 25.4 sm3, Seadgens 0.9 

kvt. mowyobilobis wona - 6.1 kg, saltes sigrZe 300 

mm. Stanguri xerxi "HUSQVARNA 325p4" aRWurvilia 

mimRebi ZraviT msubuqi gaSvebiT da mavne 

nivTierebebis gamofrqvevis Semcirebuli doniT, 

simZlavriT 0.9 kvt. saltes sigrZe - 270 mm, xerxis 

wona - 5.1 kg. 

benzinis Zraviani xerxis  "STIHL" kvanZebis bazaze 

damuSavebulia mzard xeebze rokebis mosaWrelad 

naxevrad avtomaturi mowyobiloba KS31, romelic 

muSaobs e.w. "rkinis maimunis" principiT. aqvs 

yovelTvis  vertikalurad ganlagebuli 470 mm 

sigrZis saxerxi salte da jaWvi, romelic 

moqmedebaSi modis wamyvani varskvlavasagan, 

mowyobilobas SeuZlia 2.5 m/wT siCqariT xraxnuli 

xaziT asvla an Camosvla xis tanze, riTac asvlis 

dros erTdroulad xdeba saxerxi aparatis zonaSi 

ganlagebuli rokebis waWra. xraxnul moZraobas 

uzrunvelyofs rezinis safariani oTxi borbali, 

ganlagebuli 300 - mde kuTxiT horizontTan, 

romelic zambarebis saSualebiT miWerilia xis 

tanTan da brunviT moZraobaSi modis benzinis 

Zraviani Zravasagan. Zrava damagrebulia ormwkriva 

milovan rgolisebr CarCoze ise, rom xerxis salte 
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srialebdes xis tanis zedapirze. rgolisebri CarCo 

Sedgeba ori gasaxsneli naxevrisagan, erTmaneTTan 

SeerTebuli saxsriT. gaxsnil mdgomareobaSi is 

Caecmeva xis tans miwis zedapiridan 1 metr 

simaRlemde, iketeba rokebis wamWrelis mier Reros 

SemovlebiT. wamWreli, marTvis distanciuri pultis 

daxmarebiT, gazis momatebiT moqmedebs 

karburatoris droselis safarze da mowyobiloba 

iwyebs asvlas da rokebis waWras. roca igi miaRwevs 

sasurvel siamRles, wamWreli aZlevs niSans amZravi 

Tvlebis brunvis mimarTulebis Secvlaze da 

mowyobiloba ukurigiT Camodis dabla. CarCos 

gaxsniT, wamWrels mowyobiloba gadaaqvs axali 

xisken da cikli meordeba. 

 

3.4. benzinis Zraviani xerxebiT xeebis 

rokebisagan gawmendis teqnologia da muSaobis 

xerxebi 

 

 waqceuli xeebis rokebisagan gawmendis 

samuSaoebis Sesrulebis SemadgenlobaSi Sedis xis 

tanidan rokebis mocileba, wveroebis waWra an 

Semokafva, rokebis da wveroebis erT adgilze 

Segroveba Semdgomi moxmarebisaTvis, dalpoba an 

dawva. xeebis rokebisagan gawmendis dros rokebs 

Cveulebriv aqucmaceben natexebad da tyesakafis 

teritoriaze dasalpobad mimofantaven. xeebis 

rokebisagan gawmendis samuSaoebis saSualebebi 

damokidebulia gamoyenebul instrumentze da am 

operaciis Sesrulebis adgilze. isini kargad 

damuSavebulia da farTod gamoiyeneba praqtikaSi. 
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rokebis waWra SeiZleba warmoebdes gadasatani 

jaWviani Zraviani xerxebiT an erTi muSa - meZraveTi 

an or kaciani rgolisagan: meZraveTi da TanaSemwiT. 

rokebis mocileba xdeba TiToeuli xisagan cal - 

calke. rokebi saWiroa moiWras kintidan wverosaken, 

xolo waWris dros meZrave unda imyofebodes svlis 

mimarT xis tanis marcxena mxareze. rokebs xerxaven 

saxerxi jaWvis qveda da zeda Stoebis mdovre 

moZraobebiT. amasTan xerxi ki ar uWiravT wonaze, 

aramed eyrdnoba xis tans an srialebs masze da 

asrulebs winsvliT - wriul moZraobebs, saltiT 

akopirebs xis tanis zedapirs. 

meti gavrceleba moipova berketulma meTodma, 

romelic iyofa eqvs da samseqcianad. eqvsseqciani 

meTodi gamoiyeneba arc Tu Zalian msxvili rokebis 

waWris dros, roca barnelebs Soris manZili 70 sm - 

mdea. xis tani rokebiani zonis sigrZeze pirobiTad 

iyofa 70 sm - mde sigrZis ubnebad da TiToeul 

maTganze sruldeba sruli cikli, eqvsi sxvadasxva 

fazisagan Semdgari (sur.3.1,a,b).  

amasTan, aucilebelia: rokebis waWris win 

davikavoT mdgradi mdgomareoba umniSvnelod win 

daxrili taniT; SevecadoT saxerxi salte rokTan 

mivitanoT swori kuTxiT; xis rokTan saxerxi 

aparatis Cadgmis dros saWiroa mivceT maqsimaluri 

brunTa ricxvi. qveda rokebs xerxaven wverodan 

kintis mimarTulebiT, winaswar xis tanis 

mobrunebiT, jaWvis zeda (sur.3.1,g) an qveda (sur.3.1,d) 

StoTi. roca uzrunvelyofilia saxerxi saltes 

SeRweva qveda rokebTan xis mobrunebis gareSe, maTi 

waWra SeiZleba moxdes ise, rogorc es naCvenebia 
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sur.3.1.e - ze, e.i. nawilobriv (pirobiTi ubnis 

sigrZeze) ukan dabrunebiT. 

 
 
sur.3.1. Zraviani xerxiT waqceul xeze rokebis waWris 

muSaobis xerxebi: a,b - sqemebi xis tanze saxerxi aparatis 

moZraobis mimarTulebis eqvsseqciani meTodis dros; g,d,e 

- darCenili rokebis moWra; sqema xis tanze saxerxi 

aparatis moZraobis mimarTulebis dros: v - samseqciani 

meTodiT; z - qanaqarisebri meTodiT; T - msxvili rokebis 

moWris; 1 - 6 - moWris rigisoba 

 

samseqciani meTodi (sur.3.1.v) rekomendebulia 

msxvili rokebis moWris dros barnelebs Soris 70 

sm -ze meti manZiliT. mravalricxovani wvrili 

rokebis waWris dros, agreTve xeebze rokebis 

barnelebis araTanabari ganlagebiT iyeneben 

qanqarisebur meTods (sur.3.1,z). am SemTxvevaSi, 
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Tavdapirvelad Wrian meZraves mxares ganlagebul 

rokebs, jaWvis zeda StoTi xerxis uku moZraobiT, 

Semdeg xis tanis zeda rokebs Wrian meZravesaken 

xerxis moZraobiT, xolo sawinaaRmdego mxares da 

nawilobriv qveda - xerxis moZraobiT meZravesagan. 

Tu xeebis rokebisagan gawmenda sakabdoze an 

sakafzea, wveroebs aWrian im adgilas, sadac 

Soltis diametri 6-8 sm-ia. morTrevis dros 

daCokerebis moxerxebulobisaTvis da Cokeris 

yulfis Soltze Sesakaveblad, masze wverodan 0.5 - 

0.6 m manZilze toveben daaxloebiT 3 sm sigrZis or 

- sam roks. 

benzinis Zravian instrumentebs iyeneben agreTve 

kompleqtSi roksaWrel da mravaloperaciul 

manqanebTan erTad Sereuli koromebis damuSavebis 

dros. benzinis Zraviani instrumentebiT Wrian 

msxvil rokebs. maT warmatebiT iyeneben agreTve 

nebismieri zomis rokebis moWris dros roksaWreli 

manqanis magivrad, roca saWiroa mcire tyesakafebis 

damuSaveba. didi zomis rokebs Wrian nawilebad. 

Tavidan aWrian ufro mcire totebs, Semdeg ki ZirSi 

rokis narCens (sur.3.1,T). 

Tu rokebis CamoTlas asruleben culebiT, maSin 

dartymebi mieyeneba rokebis daxris mimarTulebiT. 

muSa gadaadgildeba kintidan wverosaken da unda 

idges waqceuli xis erT mxares, xolo rokebis 

CamoTla xdeba mis sawinaaRmdego mxares. wvril 

rokebs CamoTlian mcelavi (mosriale) moZraobiT, 

saSualos erTi dartymiT, xolo msxvilebs 

ramodenime Zlieri dartymebiT. 
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3.5. benzinis Zraviani xerxebis mwarmoebluroba 

rokebis waWraze 

 

xeebis rokebisagan gawmendis Sromis 

mwarmoebluroba ganisazRvreba Soltebis 

moculobiT, romlebzedac drois erTeulSi 

moWrilia rokebi. cvluri mwarmoebluroba (m3) 

benzinis Zraviani xerxebiT rokebis waWraze: 

    
             

  
   

sadac   - cvlis xangrZlioba, wm;     - dro 

mosamzadebel - daskvniTi operaciebis Sesrulebaze 

(daaxloebiT 3000 wm);    - benzinis xerxis xerxvaze 

gamoyenebis koeficienti, tyesakafze rokebis moWris 

dros   =0.15 - 0.25; datvirTvis moedanze        

       - Soltis saSualo moculoba, m3;    - erT 

xeze rokebis moxerxvis dro;    
  

   ხ
     - erT 

xeze moWrili rokebis jamuri farTobi, m2;    ხ - 

sufTa xerxvis mwarmoebluroba, m2/wm. 

rokebis Wris jamuri farTobi damokidebulia 

xis jiSisagan, misi diametrisa da sxv. (cxrili 3.1). 

Zraviani instrumentebis cvluri da Sromis 

mwarmoebluroba xeebis rokebisagan gawmendaze 

damokidebulia Soltis saSualo moculobaze, 

jiSze, gamoyenebul meqanizmze, xeebis rokebisagan 

gawmendis adgilze da meryeobs farTo zRvrebSi. 

rokebis culebiT CamoTlis dros datvirTvis 

punqtze, rokebis mogrovebisa da dawvis CaTvliT, 

Sromis mwarmoebluroba Soltis saSualo 
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moculobisa da jiSisagan damokidebulebiT 

Seadgens 8 - 40 m3 erT kac - dRes. xeebis rokebisagan 

gawmendaze gadasatan Zraviani instrumentebis 

gamoyeneba Sromis mwarmoeblurebas zrdis 

daaxloebiT 1.5 - jer, xolo TviTmavali 

roksaWreli manqanebis 3.5 - 4 da ufro metjer. 

tyesakafidan xeebis rokebisagan gawmendis adgilis 

gadataniT datvirTvis punqtze Sromis 

mwarmoebluroba izrdeba 1.5 - 2 - jer. yvelaze didi 

mwarmoebluroba xeebis rokebisagan gawmendis dros 

fiqsirdeba qveda sawyobze, sadac koncentrirdeba 

merqnis didi moculoba da SeiZleba gamoviyenoT 

maRalmwarmoebluri roksaWreli manqanebi. 
 

cxrili 3.1. 

xeze rokebis Wris jamuri farTobi 

 

 

 

  
xeze rokebis Wris jamuri farTobi 

(m2) mkerdis simaRleze xis 
diametris dros, m 

diametri 0.2 0.24 0.28 0.32 0.36 0.4 0.44 

naZvi 0.055 0.07 0.1 0.14 0.18 0.23 0.28 

aryi,verxvi, 0.035 0.05 0.075 0.10 0.13 0.15 0.17 
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3.6. TviTmavali roksaWreli manqanebi, maTi 

daxasiaTeba da konstruqciis Taviseburebebi 

 

 tyesakafze xeebis rokebisagan gasawmendad 

SeiZleba gamoyenebuli iyos TviTmavali roksaWreli 

manqanebi (sur.3.2,a,b), rogorc wesi, xeebis 

calobrivad dasamuSaveblad. moZravi roksaWreli 

danadgrebi amZraviT morsaTrevi traqtoridan, 

xeebis jgufuri (Sekrulebad) gawmendisaTvis 

aradakmayofilebeli xarisxis gamo iSviaTad 

gamoiyeneba (sur.3.2,g). maT iyeneben rokebisagan uxeSi 

gawmendisaTvis zamTris periodSi haeris minus 100C 

temperaturis dros naZvnar - soWian nargavebSi 

kintebiT morTrevisas. 

TviTmavali roksaWreli manqana Sedgeba sabazo 

manqanisa da sakidi teqnologiuri mowyobilobi-

sagan. sabazo manqanis saxiT SeiZleba gamoyenebuli 

iyos muxluxa an Tvliani traqtorebi, agreTve 

eqskavatorebi. teqnologiuri mowyobiloba Seicavs 

Semdeg ZiriTad kvanZebs: roksaWrel Tavs; miwodebis 

meqanizms xis dasamuSaveblad; gaTrevis meqanizms; 

mimReb Tavs da isars an hidromanipulators (sur.3.3) 
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sur.3.2. roksaWreli manqanebi: a - cikluri moqmedeba 

isriT; b - manipulatoruli; g - moZravi; 1 - sabazo 

manqana; 2 - roksaWreli kvanZi; 3 - gaTrevis meqanizmi; 4 - 

miwodebis meqanizmi xis dasamuSaveblad; 

erTstadiuri Zaluri Wris roksaWrel Tavs aqvs 

sami dana. roksaWreli Tavebi gansxvavdebian 
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konstruqciuli SesrulebiT, danebis adgilis da 

damagrebis xerxiT, danebis gaxsnis xerxiT da sxv. 

rokebis orstadiuri waWris dros meore stadia 

(Semdgomi gawmenda) SeiZleba Sesruldes damatebiTi 

2 - 3 Zaluri Wris danebiT, romlebic 

gadanacvlebuli da mobrunebulia pirveli danis 

mimarT romeliRaca kuTxiT an "samajuris" tipis, 

xis tanze kargad Semovlebuli da misi zedapiris 

makopirebeli drekadi danebiT. sazRvargareT 

arsebobs manqanis nimuSebi, romlebsac roksaWreli 

danebi damagrebuli aqvT mbrunav rotorze (rokebis 

mocilebis procesi SeiZleba SeuTavsdes Soltebis 

uxeS ganqerqvas); sadac roksaWreli Tavis saxiT 

gamoiyeneba mbrunavi dolebi maT zedapirze 

damagrebuli ramodenime rigad daaxloebiT 0.5 m 

sigrZis jaWvebiT. garda amisa, roksaWreli Tavebi 

SeiZleba iyos uZravi da maT Soris TreviT gaivlis 

xe, an piriqiT, roksaWreli Tavi gadaadgildeba 

uZravi xis tanis gaswvriv. 

miwodebis meqanizmi xeebis damuSavebas awarmoebs 

Sekruladan morigi xis watacebiT da misi 

CatvirTviT roksaWrel TavSi. is SeiZleba iyos 

hidromanipulatori dayenebuli sabazo manqanaze an 

roksaWreli Tavis ori berketi (danebi), 

damontaJebuli rogorc manqanis isarze, aseve 

manipulatoris saxelurze. ukanasknel SemTxvevaSi 

(sur.3.2,b) manqanas aqvs mcire masa da didi 

teqnologiuri SesaZleblobebi. 

gaTrevis meqanizmi emsaxureba roksaWrel TavSi 

xis gaTrevas. is SeiZleba iyos cikluri da uwyveti 

moqmedebis. uwyveti moqmedebis gaTrevis meqanizmebSi 
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uqmi svlis arqonis gamo isini ufro mwarmoebluri 

da kompaqturebi arian. 

cikluri moqmedebis gaTrevis meqanizmi Sedgeba 

satacis, sabagiro - blokuri sistemisa da 

jalambarisagan. bolo dros ufro farTo gamoyeneba 

miiRo satacebma sabruni berketebiT, romlebic 

CaiWeren dasamuSavebeli xis tanis kintis (wveros) 

nawils da saimedod uWiravT gaTrevis procesSi. 

sataci (sur.3.3,d) Sedgeba CarCosagan 5, xis sataci 

ori sabruni berketisagan 7 da 8 kbilebiani 

seqtorebiT 6, CarCoze damagrebuli RerZebiT 4. 

kbilebian seqtorze arsebobs bloki RarebiT 9 da 

10. sataci CarCo gadaadgildeba isarze 1 oTxi 

gorgolaWiT. sataci berketebis swraf gaxsnasa da 

Caketvas, isris nebismier ubanze, xels uwyoben 

muxruWebi 2, Svelerebze miWerili zambarebiT 3. 

berketebi ikumSebian da gadaaadgileben xes muSa 

mdgomareobSi muSa bagiris 11 jalambriT daWimvis 

dros. uqmi svlis bagiris 12 daWimvis dros 

berketebi 7 da 8 ixsnebian da sataci gadaadgildeba 

uqmi mimarTulebiT, e.i. jalambari uzrunvelyofs 

satacis (urikis) ukuqceviT  - winsvliT 

gadaadgilebas. roksaWrel manqanebze ЛП -  30В da ЛП - 

33А gaTrevis meqanizmis jalambari dayenebulia 

isarze da moqmedebaSi modis hidroZravasgan, ramac 

gaamartiva da gazarda bagir - blokuri sistemis 

saimedooba. bagir - blokuri sistema da jalambari 

emsaxureba satacis moqmedebaSi moyvanas. bagir - 

blokuri sistemis SemadgenlobaSi Sedis sawevi 

(muSa) da ukusvlis (uqmi) bagirebi da mimmarTveli 

blokebi. xis damuSavebis dros urika satacsa da 
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xis wveros torss Soris daaxloebiT 1 - 1.5m 

sigrZeze rCeba mouWreli rokebi, radganac isini ar 

xvdebian danebis zonaSi, aRniSnulis 

aRmosafxvrelad urikis sabruni berketebis zeda 

nawilSi miaduReben naxevrad rgolisebr danebs. 

maTi daxmarebiT es rokebi iWreba satacis muSa 

svlis dros. xe am dros CaWerilia roksaWrel 

TavSi. 

 
sur.3.3. roksaWreli manqana da ZiriTadi kvanZebi: a - 

saerTo xedi; 1 - hidrojalambari; 2 - mimRebi Tavi; 3 - 

sabruni isari; 4 - roksaWreli Tavi; 5 - ukana sayrdeni; 6 

- sabazo traqtori; b - roksaWreli Tavi: 1 -korpusi; 2 da 

3 - gverdiTi berketebi marjvena da marcxena danebiT; 4 - 

zeda berketi daniT; 5 - RerZi; 6 - sawevi; 7 - 

hidrocilindri; g - mimRebi Tavi: 1 - korpusi; 2 da 3 - 

Zaluri Wris berketebi danebiT; 6 amZravi 

hidrocilindri; d - satacis kinematikuri sqema; 

 

cikluri moqmedebis gaTrevis meqanizmebi, 

aucileblobis SemTxvevaSi maragdebian Soltebis 

Camomgdebi, muSa da uqmi svlebis bolos sataci 
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urikis avtomaturi gaCerebis, satacis gaxsnisa da 

daxurvis dros gadaadgilebis Semakavebeli 

mowyobilobebiT. 

uwyveti moqmedebis gaTrevis meqanizmi SeiZleba 

iyos valcebiani an muxluxa (gamoiyeneba iSviaTad). 

valcebiani gaTrevis meqanizmi xis gaTrevas 

awarmoebs roksaWreli TaviT ori daRaruli valcis 

daxmarebiT, xis tanis zedapirTan sawinaaRmdego 

mxareebidan miWerili hidrocilindris meSveobiT. 

valcebis daRaruli zedapiri xSirad 

darezinebulia, uzrunvelyofs xis tanTan karg 

CaWidebas, rac iZleva gaTrevis didi Zalis 

warmoqmis saSualebas. aseTive principiT muSaobs 

muxluxa gaTrevis meqanizmi. 

mimRebi Tavi - (sur.3.3,g) emsaxureba xis tanis 

Sekavebas dasamuSavebeli xis gaTrevis dros da misi 

qveda nawilis nawilobriv gawmendas rokebisagan. 

misi daxmarebiT SeiZleba agreTve daewyos safenebi 

(lagebi) Soltebis Stabelebis qveS da gaswordes 

StabelSi arasworad dawyobili Soltebi. mimRebi 

Tavis ZiriTad nawilebs warmoadgens alesvis mqone 

sabruni berketebi 2, 3 hidrocilindri. 

isari liTonisa, SeduRebuli da masze 

damontaJebulia teqnologiuri mowyobilobis 

ZiriTadi kvanZebi; roksaWreli da mimRebi Tavebi; 

sataci; amZravi jalambari. isarzea mimmarTvelebi, 

romlebzedac gadaadgildeba sataci. isris sigrZe 9 

- 11 m. isari saxsrulad Camoekideba sabazo manqanis 

kronSteinze da hidrocilindris saSualebiT 

SeuZlia daixaros da ibrunos horizontalur 

sibrtyeSi muSa an satransporto mdgomareobaSi 
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dasayeneblad. muSa mdgomareobaSi isari 

ganlagebulia traqtoris grZivi RerZis 

perpendikularulad. 

manqanebi ЛП - 30Б, ЛП - 30В, ЛП - 30Г, ЛП - 33А 

gamoiyeneba winaswar waqceuli da SekrulebSi an 

StabelebSi formirebuli wiwviani da foTlovani 

xeebisagan rokebis wasaWrelad damakmayofilebeli 

da kargi mzidunariani gruntebis 100 - mde 

daxrilobis tyesakafebze. ЛП - 30 tipis manqanebi 

rekomendebulia gamoyenebuli iyos tyis nargavebis 

damuSavebis dros Soltis saSualo moculobiT 0.14 

- 0.35 m3, xolo ЛП - 33А - tyis nargavebSi Soltebis 

saSualo moculobiT 0.35 - 0.8 m3. roksaWreli 

manqanebi analogiuria konstruqciulad da muSaobis 

principiT da gansxvavdebian ZiriTadad sabazo 

manqaniT, gaTrevis meqanizmis konstruqciiT, agreTve 

sakidi teqnologiuri mowyobilobis marTvis 

sistemiT, romelic ufro Tanamedrove manqanebSi 

eleqtrohidravlikuria.  

zogierTi cikluri moqmedebis roksaWreli 

manqanebis gansxvavebas warmoadgens is, rom sakidi 

teqnologiuri mowyobiloba, rogorc wesi, 

damontaJebulia eqskavatoris bazaze, teleskopuri 

isriT.  

tyesakafis pirobebSi rokebis waWriT, 

erTdroulad xeebis moTreviT da (an) Soltebis 

sortimentebad damorviT damuSavebulia tyis 

saWrel - roksaWrel - dammoravi (xarvesterebi) da 

roksaWrel - dammoravi (procesorebi) manqanebi, 

romelTa konstruqciebi moyvanilia paragrafSi 3.9. 
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3.7. TviTmavali roksaWreli manqanebiT xeebis 

rokebisagan gawmendis samuSaoebis teqnologia da 

organizacia 

konkretuli sawarmoo pirobebidan gamomdinare 

rokebis waWra TviTmavali roksaWreli manqanebiT 

SeiZleba warmoebdes: tyis datvirTvis punqtze an 

Sualedur sawyobze, sakafze an uSualod jirkTan; 

tyesazidi ganStoebis trasaze misi mSeneblobis 

dros; xis gaTreviT kintiT an wveroTi mitacebis 

dros; Soltebis qvedaxarisxebiT an qvedaxarisxebis 

gareSe. 

roksaWreli manqanebis ZiriTad samuSao 

warmoadgens tyis datvirTvis adgils. aq xeebis 

rokebisagan manqanuri wesiT gawmendis samuSaoebis 

SemadgenlobaSi Sedis Sekrulas daSla da xeebis 

calobiT mowodeba roksaWrel TavSi, rokebis waWra, 

Soltebis Stabelebad Camoyra, muSaobis procesSi 

rokebis gatana, muSa moedanze manqanis Stabelis 

gaswvriv gadaadgileba an xeebis erTi Stabelidan 

meorisaken, manqanis movla, manqanis emsaxureba erTi 

muSa - operatori. 

roksaWreli manqanis muSaobisaTvis tyesazidi 

ganStoebis gaswvriv tyesakafze awyoben ramodenime 

samuSao moedans (4 - 5 moedani 10 ha - ze), vinaidan 

manqanas aqvs maRali manevrireba, es gvaZlevs or 

cvlaSi rokebis moWraze da Soltebis gamotanaze 

muSaobis organizebis SesaZleblobas. moedani 

SeZlebisdagvarad unda iyos  swori mkvrivi 

gruntebiT da hqondes zomebi siganeze 50 m-mde, 
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sigrZeze (ganStoebis gaswvriv) 60 m-mde. moedanze 

xeebi iWreba miwis zedapiris doneze. moednebi 

tyesakafis teritoriaze unda ganlagdes ise, rom 

xeebis morTrevis moculobebi maTze iyos 

daaxloebiT erTnairi. xeebis Stabelebi moedanze 

tyesazidi ganStoebis RerZidan unda iyos 

daSorebuli ara nakleb 8 m, xolo misi siRrme 

(sigrZe) ar unda aRematebodes 30m-s, raTa ar 

garTuldes ybebiani xetyismtvirTavis muSaoba. 

roksaWreli manqaniT xeebis kintebiT ukeTesad 

watacebisaTvis xeebis Stabelis kintebis nawili 

unda daewyos grZiv lagebad ise, rom xeebis kintebi 

ganlagdes lagidan 2 - 2.5 metris dacilebiT. 

Stabelebis simaRle 1 m-mdea, kintebis gaqaneba 

StabelSi ara umetes 2 m-isa. 

roksaWreli manqanebiT xeebis rokebisagan 

gawmendis samuSaoebis teqnologia da organizacia 

damokidebulia manqanis tipze da tyesakafi 

samuSaoebis miRebul teqnologiur procesze. ЛП - 

30Г roksaWreli manqanis gamoyenebis da xeebis 

kintebiT gaTrevis dros manqanas ayeneben muSa 

mdgomareobaSi ise, rogorc es naCvenebia suraTze 

3.4. amasTan xeebis kintebi unda gamoweuli iyos 

satacis gabaritidan ara nakleb 0.5 m - isa. 
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sur.3.4. TviTmavali roksaWreli manqanebis muSaobis 

sqemebi datvirTvis punqtze: 1 - xeebis Stabeli; 2 - 

roksaWreli manqana; 3 - Soltebi; 4 - rokebis nayari; 5 - 

tyesazidis ganStoeba; 

ixsneba roksaWreli Tavis danebi, gadaiwevs 

sataci da ixsneba momWeri berketebi, roksaWreli 

Tavi eSveba ganapira xis tanze da irTveba mis 

watacebaze. amis Semdeg xdeba isris wamoweva, Semdeg 

irTveba jalambari xis gaTrevaze, romelic 

CaWerilia satacis berketebiT. gaTrevis bolos 

operatori ketavs mimReb Tavs, romelsac uWiravs 

xis tani da gadarTavs jalambars uku svlaze. 

sataci brundeba pirvandel mdgomareobaSi da iwyeba 

misi axali svla, e.i. xis gaTreva roksaWrel TavSi, 

romelic sruldeba ramodenime miRebiT - satacis 

muSa da uqmi svlebis Senacvlebis gziT. satacis 

svlebis ricxvi damokidebulia dasamuSavebeli xis 

sigrZeze, kintis watacebis adgilze, Soltebis 

StabelSi dawyobis saWiroebaze kintebis 

gasworebiT da SeiZleba miaRwios oTxamde. 
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rokebis waWris dros xis damuSaveba Soltebis 

kintebis gasworebiT saWiroa Sewydes xis wveros 

roksaWreli Tavidan gamosvlis damTavrebisTanave. 

mokle xis damuSavebis dros wvero saWiroa 

mivitanoT isris Suamde an mimReb Tavamde ise, rom 

moxdes Soltebis kintebis SeTavseba, saWiroebis 

SemTxvevaSi kintebis gasworeba operators SeuZlia 

Seasrulos sabiZgelaTic. 

roksaWreli Tavis qveS dayrilma rokebma 

SeiZleba gamoiwvios manqanis normaluri muSaobis 

Seferxeba. amitom roksaWreli Tavis satacis 

daxmarebiT (isris mobrunebiT), morsaTrevi 

traqtoriT an tyismtvirTaviT rokebis nayari grova 

periodulad swordeba. moWrili rokebi SeiZleba 

gadatanili iyos sakafi an magistruli sakabdoebis 

gasamagreblad. 

manqanebiT rokebis waWras xeebis wveroebis 

gaTreviT (sur.3.4,b) iyeneben xeebis wveroebiT win 

morTrevis dros. amasTan xeebis rokebisagan 

gawmendis procesi iseTivea, rogoric kintebiT 

gaTrevis dros. am xerxs aqvs mTeli rigi 

upiratesoba. wveroebiT gaTrevis dros SeiZleba 

damuSavdes ufro msxvili xeebi, vidre kintebiT 

gaTrevis dros. amis garda xis damuSavebis cikli 

mcirdeba, izrdeba manqanis mwarmoebluroba da 

uzrunvelyofs kintebis gasworebas damatebiTi 

moZraobebis gareSe. 

TviTmavali roksaWreli manqanebis gamoyeneba 

rokebis waWris procesSi saWiroebis dros iZleva 

Soltebis daxarisxebis saSualebas sigrZeebis, 

jiSebis da diametrebis mixedviT. Soltebis 
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daxarisxeba sigrZeebiT uzrunvelyofilia maTi 

gaTrevis sididiT da isris romeliRac mobrunebiT. 

amasTan manqana erTi sadgomidan SekrulebSi awyobs 

grZel da mokle Soltebs (sur.3.4.g,d). 

tyesakafze xeebidan rokebis waWra SesaZlebelia 

rogorc maTi waqcevis Semdeg benzinis Zraviani 

xerxebiT, aseve tyis saWrel - mapaketebeli 

manqanebiT, amasTan xeebi kuTxiT ecemian roksaWreli 

manqanis moZraobis mimarTulebasTan (sur.3.5.a,b). 

waqceuli xeebis damuSavebas iwyeben ganapira 

marjvena rigidan. roksaWreli manqana sakafze 

gadaadgildeba winsvliT, gaCerdeba xeebis 

SekrulasTan, operatori isars ayenebs xeebis 

RerZebis paralelurad, awarmoebs rokebisagan maT 

gawmendas da Soltebs awyobs xeebis Sekrulebis 

gverdiT Tavisufal adgilze an zezemdgar xeebs 

Soris. 

roksaWreli manqanis usafrTxo manZilze 

gayvanis Semdeg rokebisagan gauwmendavi foTlovani 

xeebis wveros nawilebi da msxvili rokebi iWreba 

benzinis Zraviani xerxiT. Soltebis morTreva 

wveroTi xdeba rokebiTa da wverebiT gamagrebul 

sakabdoze. 
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sur.3.5. roksaWreli manqanebis muSaobis sqemebi 

tyesakafze: a, b - sakabdoze rokebis waWris da ЛП - 19А 

manqasTan kompleqtSi muSaoba Soltebis wveroTi 

morTTrevis dros; g, d - tyesazidi trasis ganStoebaze 

rokebis waWris dros: 1 - xeebi; 2 - Soltebi; 3 - 

roksaWreli manqana; 4 - rokebis grova; 5 - morsaTrevi 

traqtori.   

Soltebis kintebiT morTrevis dros tsm - iT 

moWrili xeebi ewyoba kintebiT morTrevis 

mimarTulebiT. roksaWreli manqana moZraobs manqanis 
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nakvalevze da awarmoebs xeebis rokebisagan 

gawmendas. 

TviTmavali roksaWreli manqanebis gamoyenebis 

dros SesaZlebelia tyesakafis damuSaveba 

mimdinareobdes erTdroulad rokebiT, trasis 

tyesazidi ganStoebebis gamagrebiT. amisaTvis 

trasis mosazRvre tyesazidi Stos tyesakafze 

winaswar moniSnaven tyesazidi ganStoebis trasas. 

tyesakafis damuSaveba mimdinareobs tyesazidi Stos 

uaxloesi bolodan mTel mis siganeze 

TandaTanobiTi gadaadgilebiT siRrmeSi. xeebis 

waqcevas awarmoeben Cveulebrivi sqemebiT, Semdeg 

xdeba xeebis traqtorebiT ganStoebis trasasTan 

morTreva da Stabelebad dawyoba. roksaWreli 

manqana, gadaadgildeba moniSnuli ganStoebis 

trasaze, axdens xeebis rokebisagan gawmendas da 

awyobs Soltebs ganStoebis trasis meore mxares 

(sur.3.5.g,d). Semdeg moWril rokebs roksaWreli 

manqanis isriT moasworeben tyesazidi ganStoebis 

mTel siganeze da tkepnian roksaWreli manqanis 2 - 3 

gavliT. 

TviTmaval roksaWrel manqanebs SeuZliaT 

imuSaon avtonomiurad an kompleqtSi xe - tyis 

damamzadebel  sxva manqanebTan. xeebis rokebisagan 

gawmenda mizanSewonilia vawarmooT tyesakafis 

erTdroulad damuSavebiT. zamTris periodSi 

roksaWreli manqanebis muSaoba maragidan 

gamomdinare arasasurvelia, radganac SesaZlebelia 

xeebis varjis gayinva da maTi miwasTan miyinva. 
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manqanebis gamoyeneba xeebis rokebisagan 

gawmendaze saSualebas gvaZlevs es operacia 

gavxadoT mTlianad meqanizebuli, mniSvnelovnad 

gavzardoT Sromis mwarmoebluroba da gamovricxoT 

xeliT Sroma. 

3.8. TviTmavali roksaWreli manqanebis 

mwarmoeblurobis angariSi 

TviTmavali roksaWreli manqanis 

mwarmoebluroba (m3/cvlaSi) cikluri moqmedebis 

gaTrevis meqanizmiT, xeebis calobiT damuSavebis 

dros ganisazRvreba formuliT: 

    
              

  
   

sadac   - cvlis xangrZlioba, wm;      - 

mosamzadebel - daskvniTi operaciebis Sesrulebis 

dro, wm; (daaxloebiT 2000 wm);    - samuSao drois 

gamoyenebis koeficienti manqanis erTi 

teqnologiuri sadgomidan meoreze gadasvlebis 

gaTvaliswinebiT:                - manqanis 

datvirTvis koeficienti:            - 

gadasamuSavebeli Soltis saSualo moculoba, m3;    

- erTi xis damuSavebis xangrZlioba, wm; 

                         

sadac   - isris xesTan mitanis, satacis da 

roksaWrel TavSi miwodebis dro, wm;    – gaTrevis 

meqanizmis sataciT erTi xis CaWeris dro, wm; n – xis 
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satacebis (damWerebis) raodenoba misi roksaWrel 

TavSi gaTrevis dros, wm;    – xis gaTrevis dro, wm; 

   – dro gaTrevis meqanizmis erTi satacis gaxsnaze, 

wm;    – gaTrevis meqanizmis satacis sawyis 

mdgomareobaSi dabrunebis dro, wm;    – Soltis 

StabelSi Camogdebis dro, wm; 

xis satacebis raodenoba: 

  
     

    
   

sadac    - dasamuSavebeli xis saSualo sigrZe, 

m;    - manZili xis kintis torsidan pirveli satacis 

adgilamde, m; (        m);      – gaTrevis 

meqanizmis satacis maqsimaluri svla, m. 

   
     

  
       

  

  
, 

sadac    - satacis dabrunebis gza, m;    da    - 

Sesabamisad xis gaTrevis da satacis sawyis 

mdgomareobaSi dabrunebis saSualo siCqareebi, m/wm. 

gaTrevis meqanizmebis mqone uwyveti moqmedebis 

manqanebisaTvis, romlebic axorcieleben xis 

gaTrevas roksaWrel TavSi erTi miRebiT (damWerebis 

gareSe) 

           

sadac    – muSa organos miwodebis (xe masTan) 

da xis watacebis dro, wm:         wm;    – xis 

gaTrevis dro, wm; 

    ხ
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sadac  ხ - gaTrevis drois gazrdis koeficienti 

mimwodebeli organoebis gasrialebiT da xis tanis 

mrudwiruli ubnis ufro neli damuSavebiT ( ხ  

          manqanebisaTvis, romelTa gaTrevis 

meqanizmi magrdeba manipulatoris saxelurze 

       m, vinaidan xis wataceba xorcieldeba 

maqsimalurad axlo rokebis zonis dasawyisTan. 

roksaWreli manqanebis mwarmoeblurobaze 

mniSvnelovan gavlenas axdens Soltis saSualo 

moculoba da operatoris kvalifikacia. ЛП – 

30Гmanqanis normatiuli cvluri mwarmoebluroba 

Seadgens 72,              m3 dros da 140-s        

     m3 dros, xolo manqanisaTvis ЛП – 33А 129 

             m3 dros da 237         m3 dros da 

meti. 

 

3.9. xeebis rokebisagan gawmendis 

mravaloperaciuli manqanebi da maTi konstruqciis 

Taviseburebebi 

xe – tyis damamzadebeli warmoebis analizi 

gviCvenebs, rom msoflios mraval qveyanaSi rokebis 

waWris operacia SeTavsebulia sxva teqnologiur – 

satransporto operaciebTan da sruldeba mraval-

operaciuli manqanebiT, romlebic uzrunvelyofen 

sortimentebis damzadebas. daniSnulebis mixedviT 

isini SeiZleba iyos roksaWrel – dammoravi (rdm) an 

procesorebi; tyis saWrel – roksaWrel – dammoravi 

(trdm) an harvesterebi. 
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tyesakafis pirobebSi sortimentebis damzadebis 

manqanebi gamoiyeneba mrewvelobaSi gasuli saukunis 

70 – iani wlebidan, jer SvedeTSi, Semdgom fineTSi. 

dReisaTvis isini gamoiyeneba ara marto evropis 

qveynebSi, aramed aSS – Si, kanadaSi, braziliaSi da 

sxva. konstruqciulad am manqanebis teqnologiuri 

mowyobiloba Sedgeba funqcionaluri da speciali-

zebuli sxvadasxva anakrefebisagan (datvirTvis, 

gamTrevi, roksaWreli, dammoravi, satvirTo da sxva) 

da kombinirebuli (magaliTad, satac – roksaWreli, 

roksaWrel–gamTrev–dammoravi da sxva) modulebisa-

gan. amitom teqnologiuri mowyobilobis konstruq-

ciisan damokidebulebiT procesorebi da harveste-

rebi jgufdebian erTmodulian da mravalmodulian, 

xolo teqnologiuri mowyobilobis ganlagebisa da 

amZravisagan damokidebulebiT TviTmaval da 

misabmel manqanebad. 

TviTmavali harvesterebi (sur.3.6) da proceso-

rebi (sur.3.7) Sedgeba sabazo manqanisagan, romel-

zedac montaJdeba teqnologiuri mowyobiloba. 

sabazo manqanad SeiZleba gamoyenebuli iyos muxlu-

xebiani da Tvliani traqtorebi (saerTo daniSnule-

bis da specializebuli Tvlebis formuliT 4X4 – dan 

8X8 – mde), agreTve eqskavatorebi da specialize-

buli funqcionaluri Sasebi energetikuli danad-

gariT, mabijis CaTvliT, kombinirebuli da a.S. 

misabmeli kompleqsebi trasportirdebian da 

moqmedebaSi modian universaluri satransporto 

sistemidan, romelTanac kinematikurad da energeti-

kulad dakavSirebulia teqnologiuri mowyobiloba. 

fasebis Semcirebis mizniT, gansakuTrebiT harveste-
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rebis SeqmnisaTvis xSirad gamoiyeneba mosaxsneli 

modulebi, romlebic agregatdebian seriulad 

gamoSvebul traqtorebTan an sxva daniSnulebis 

manqanebTan (realizdeba manqanis ormagi 

daniSnulebis idea). 

tyesakafis pirobebSi sortimentebis dasamza-

deblad harvesteri warmoadgens ZiriTad manqanas. 

tyesakafze erTi sadgomidan meoreze gadaadgilebiT 

manqana awarmoebs tyis waqcevas, rokebis waWras, 

Soltebis damorvas. sortimentebi ewyoba mcire 

Stabelebad sakabdos orive mxares. trdm e.i. har-

vesteri mowyobilia manipulatoriT, satac–saWreli 

mowyobilobiT, rokebis waWris da Soltebis 

damorvis meqanizmebiT. erTmoduliani (greiferuli) 

harvesterebis (sur.3.6,a,g,d,v) konstruqciul 

Taviseburebas warmoadgens kombinirebuli tyis 

saWrel–roksaWrel–dammoravi moduli, damontaJe-

buli 7 – 12 m Sveriani manipulatoris saxelurze. 

aseTi SeTanwyoba xels uwyobs mozardis 

SenarCunebas, gamoricxavs dasamuSavebeli xis 

daWeras, uzrunvelyofs SeuzRudavi raodenobis 

sortimentebis sigrZis gamoxerxvas da maTi 

dawyobis adgilis SerCevas. 

ormoduliani (ormimRebiani) harvesterebi 

aRWurvilia tyis saWreli meqanizmiT, romelic 

dayenebulia manipulatorze da roksaWrel – 

dammoravi mowyobilobiT (procesoruli agregatiT), 

damontaJebuli TviTmaval Sasize (sur.3.6,b). aseTi 

manqanebi naklebad teqnologiuria, magram tyis 

nargavebSi iZlevian didi, saSualo moculobis 

SoltebiT muSaobis saSualebas. moxerxvisa da xis 
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waqcevis Semdeg is rokebis mosaWrelad da 

dasamorad gadaitaneba saprocesoro agregatSi, 

romelsac zogierT SemTxvevaSi gaaCnia mimRebi 

magida. procesoruli agregatis horizontalur 

sibrtyeSi mobrunebis SesaZlebloba da gamoxerxili 

sortimentebis mimRebi magididan ormxrivi 

Camogdeba, gvaZlevs mobrunebis kuTxis (2700 – mde) 

sazRvrebSi ramdenime Sekrulas formirebis 

saSualebas tyis masalis winaswari daxarisxebis 

uzrunvelyofiT. 

erTmodulianebs ekuTvnis cnobili harvesteri 

"MAKERI - 33T", Seqmnili tyis gameCxerebisaTvis 

(sur.3.6,e). kompaqturobis miuxedavad harvesteris 

seriozul naklad iTvleba TiToeul xesTan 

mosaWrelad misi midgomis aucilebloba, rac 

uaryofiTad moqmedebs tyis garemoze. 

tyis garemosTvis ufro SeTavsebadia, magram 

yvelaze ZviradRirebulad iTvleba harvesterebi, 

romlebic toveben diskretul (wyvetil) nakvalevs, 

maT Soris mabijebic (sur.3.6,v). isini amcireben 

tyesakafze gavlebis ricxvs, Sesabamisad mcirdeba 

negatiuri zemoqmedeba tyeebis niadagis gruntebze, 

harvarderebi (sur.3.6.z) gamaerTianeblebi masSi 

"harvestruli" da "forvarduli" sistemebisa. isini 

uzrunvelyofen xis moWras, misgan sortimentebis 

miRebas, maT datvirTvas Tavis Tavze da mizidvas 

tyesazid ganStoebasTan da evropuli wamyvani 

firmebis specialistebis azriT friad 

perspeqtiulni arian gansakuTrebiT arasruli 

Wrebis dros. 
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a                                 b 

           
        g                                   d 

  
e             v                  z 

 

sur.3.6. harvesterebis tipebi 
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sur.3.7. procesorebis tipebi 

procesorebi awarmoeben sortimentebis 

damzadebas tyesakafebze an tyis datvirTvis 

punqtze. pirvel SemTxvevaSi isini gadaadgildebian 

sakabdoze da amuSaveben xeebs, romlebic waqceulia 

meqanizebuli an manqanuri xerxebiT. meore 

SemTxvevaSi - muSaoben Stabelidan, Seqmnili saWrel 

- mapaketebeli an saWrel - morsaTrevi, an 

morsaTrevi traqtorebiT. procesorebis 
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teqnologiuri mowyobiloba Seicavs roksaWrel - 

dammorav da datvirTvis modulebs. 

roksaWrel - dammoravi moduli SeiZleba 

ganlagebuli iyos: saerTo daniSnulebis traqtoris 

samwertilovan misabmelze (sur.3.7,a); isarze 

(mobrunebis berketze, sur.3.7,b); manipulatoris 

saxelurze (sur.3.7.g); sabazo manqanis CarCoze 

(sur.3.7.d) an misabmel Sasize. roksaWrel - 

dammoravi kvanZis sabazo manqanis CarCoze dayenebis 

dros, samwertilovan misabmelze (am SemTxvevaSi 

procesoris agregati samuSao reJimSi dadgmulia 

miwaze) waqceuli xeebis dasamuSaveblad 20 - 900 

kuTxiT sakabdos mimarT, amasTan mas unda hqondes 

mobrunebis SesaZlebloba horizontalur da 

vertikalur sibrtyeebSi. roksaWreli - dammoravi 

kvanZis horizontalur sibrtyeSi ara nakleb 1800 - 

iani kuTxiT mobruneba iZleva manqanis 

teqnologiuri SesaZleblobis gafarToebas da 

axorcielebs rokebis waWras, dawyebuli rogorc 

kintidan, aseve xis wveros mxridan. aseTive 

damuSavebis saSualebas iZleva yvelaze ufro 

teqnologiuri processori roksaWrel - dammoravi 

mowyobilobiT, romelic ganlagebulia 

manipulatoris saxelurze. roksaWrel - dammoravi 

mowyobilobis sabrun isarze ganlagebis dros 

procesors SeuZlia manqanis moZraobis RerZTan 

daamuSaos waqceuli xeebi kuTxiT 120 - 1320 - mde. 

damuSavebis procesSi xis RerZi emTxveva isris 

RerZs, xolo gamosaxerxi sortimentebis jgufebis 

ricxvi ar aRemateba ors - oTxs. 
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roksaWreli Tavis konstruqciis mixedviT 

gamoyofen harvesterebs da procesorebs: Zaluri 

Wris solisebri danebis nakrebiT (Cveulebriv 

dayenebulia sami - xuTi mokecili dana, rkalze 

gaRunuli da saukeTesod makopirebeli xis tanis 

profilis), danebis saxsruli nakrebiT (samajuri). 

es ukanaskneli eqspluataciaSi sirTulisa da 

rokebis moWris mcire Zalis gamo iSviaTad 

gamoiyeneba. Zaluri Wris danebi Sesrulebulia 

rogorc calmxrivi, aseve ormxrivi mWreli napiriT. 

perioduli (kombinirebuli) manqanebisaTvis xis 

tanis miwodebiT daSvebulia danebis moZraoba xis 

tanis gaswvriv, rac saSualebas gvaZlevs wavWraT 

rokebi uZrav xeze (muSa svla) da gadavaadgiloT 

xis tani saxerx meqnizmTan uqmi svlis dros. 

saxerxi meqanizmis tipis mixedviT gamoyofen 

harvesterebs da procesorebs konsoluri jaWvuri 

xerxiT, Zaluri moqmedebis danebiT da diskuri 

xerxiT. mrgvali xerxis arseboba uzrunvelyofs 

Wris maRal siCqares jaWvur xerxebTan SedarebiT, 

amcirebs ganaxleCebis warmoqmnis SesaZleblobas 

sortimentebis torsul zedapirebze da 

saeqspluatacio danaxarjebis dones. magram is ufro 

veberTelaa da upiratesad dayenebulia datvirTvis 

punqtebsa da tyis sawyobebze momuSave 

processorebze. erTmodulian harvesterebSi saxerxi 

meqanizmi asrulebs rogorc xis moWris, aseve misi 

damorvis operaciebs. 

xis gaTrevis meqanizmis tipis mixedviT 

ganasxvaveben harvestrul da processorul 
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agregatebs muxluxebiani, valcebiani, uwyveti 

moqmedebis pnevmoTvlebiani gaTrevis meqanizmebiT da 

garkveuli bijis cikluri miwodebiT, 

ganxorcielebuli satacebiT an rokebis wasaWreli 

danebiT, romlebic moqmedebaSi modian 

hidravlikuri an bagir - blokuri sistemebis 

daxmarebiT. amasTan SesaZlebelia xis watacebis da 

roksaWreli danebis Caketvis operaciis SeTavseba, 

gaTrevasa da rokebis waWrasTan. uwyveti moqmedebis 

gaTrevis meqanizmebi saSualebas gvaZleven miviRoT 

manqanebis didi mwarmoeblurobebi uqmi svlebis da 

rokebis zonidan xis damuSavebis dawyebis 

gamoricxvis xarjze. magram mTel rig SemTxvevebSi 

isini mniSvnelovnad azianeben xis tanis zedapirs. 

cikluri miwodebis meqanizmebi advilad 

uzrunvelyofen sortimentebis sigrZeebis 

gadazomvis sizustes, romelic jeradia satacebis 

an danebis svlis sididisa, iZlevian didi Zalebis 

ganviTarebis saSualebas, riTac SesaZlebeli xdeba 

ufro msxvili xeebis damuSaveba. 

dasamuSavebeli xis tanis CatvirTva 

ormoduliani harvesterebis da procesorebis 

roksaWrel - dammorav mowyobilobaSi sruldeba 

manipulatoriT. procesorebis sataci mowyobiloba 

SeiZleba ganlagdes isarze an berketze, romelTa 

moqmedebis zonaSi jalambris daxmarebiT 

SesaZlebelia waqceuli xeebis kintebiT moTreva. 

Tanamedrove harvesterebi da procesorebi 

aRWurvilia avtomatikis yvela saSualebiT, 

kontroliT da marTviT, CarTuli, rogorc wesi, 

mini kompiuterebiT, romlebic avtomatur reJimSi 
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uzrunvelyofen Semdeg operaciebs: tyis Wras, 

rokebis waWras, damorvas da sortimentebis 

qvedaxarisxebas. 

dReisaTvis skandinaviis firmebi "Timberjack", 

"Valmet" da maTi filialebi Crdilo da samxreT 

amerikaSi, msoflios umetesi qveynebisaTvis 

warmoadgenen tyis sortimentuli damzadebis 

mravaloperaciuli manqanebis ZiriTad mimwodeblebs. 

harvesterebis konstruqciebi ganvixiloT farTod 

gamoyenebuli modelis "Valmet - 911" - is magaliTze. 

mocemuli harvesteri warmoadgens erTmodulians da 

gamoiyeneba tyesakafi komleqsuri operaciebis 

SesrulebisaTvis (tyis Wra, xeebis rokebisagan 

gawmenda, damorva da sortimentebis dapaketeba), 

rogorc mTliani aseve aramTliani (SerCeviTi) 

Wrebis dros. manqana Sedgeba (sur.3.8): harvesterebis 

yvela sistemis moqmedebaSi momyvani dizelis 

Zaluri agregatisagan; saxsrulad SeerTebuli 

CarCosagan, samRerZiani Tvliani Sasis bazaze; 

kombinirebuli saxsrul - teleskopuri 

manipulatorisagan da harvesteruli tyis saWrel - 

roksaWrel - dammoravi agregatisagan. 
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sur.3.8. harvesteris mowyobiloba; 1 - CarCo; 2 - Zrava; 
3 - manipulatori; 4,5 - wina da ukana xidebi; 6 - 
harvesteris agregati; 7 - tandemebi  

harvesteris Zrava dizelisaa, 6 - cilindriani 

uSualo SepkurebiT da 130 kvt simZlavris 

turbodaberviT. turbokompresoris arseboba 

saSualebas gvaZlevs sawvavs mcire xarjiT da ufro 

sufTa namuSevari airiT ganviTardes didi 

simZlavre. 

saxsrulad - SeerTebuli CarCo Sedgeba wina da 

ukana nawilebisagan, erTad SeerTebuli centraluri 

saxsriT. manqanis mobrunebis hidrocilindrebi 

dayenebulia wina da ukana CarCoebs Soris da 

uzrunvelyofen maT Soris kuTxis cvalebadobas. 

CarCoze aris kabinis daxris meqanizmi, romelic 

dayenebulia sabrun baqansa da CarCos Soris. kabina 
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manipulatoriT muSaobis dros trialdeba 3150 - iani 

kuTxiT Zrava - reduqtorsa da kbilanuri gadacemis 

daxmarebiT. hidrocilindrebis daxmarebiT mas, 

ferdobebze muSaobis dros SeuZlia ara marto 

Seicvalos orientacia, aramed Seamciros manqanis 

gverdiT rxevebi uswormasworo gzaze moZraobis 

dros. harvesteris tyesakafze gadaadgileba 

xorcieldeba Tvlebiani amZravis daxmarebiT 

hidrostatikuri transmisiiT, rac praqtikulad 

Tvlebis wabuqsavebis gareSe tyis sust niadagebze 

iZleva moZraobis saSualebas Tvalze nulidan 

mbrunavi momentis mdovred gazrdiT. 

saxsrul - teleskopuri manipulatori, 

dayenebulia sabrun baqanze kabinasTan erTad, 

ganlagebulia kabinidan marjvniv, rac adidebs 

operatorisTvis xedvis ares samuSao zonaSi. misi 

daniSnulebaa harvesteris agregatis saWiro 

mdgomareobaSi gadaadgilebisaTvis teqnologiuri 

operaciebis Sesrulebis dros. harvesteri "VALMET" 

- i aRWurvilia manipulatorebiT, romlebsac aqvT 8 

- 12 m sigrZis Sveri da iZleva saSualebas Catardes 

yvela saxis tyis Wra gasazrdelad darCenili 

xeebis minimaluri dazianebebiT. kabina daculia 

mZlavri polikarbonatuli tipis miniT metalis 

cxauris gareSe. 

tyis saWrel - roksaWrel - dammoravi agregati 

saSualebas iZleva damuSavdes rogorc ukve 

waqceuli, aseve zezemdgari xeebic. agregatis 

konstruqcia saxsrulad dakidebulia 

manipulatoris saxelurze (sur.3.9). 



204 
 

 

sur.3.9. tyissaWrel - roksaWrel - dammoravi agrgati: 
1 - xerxvis meqanizmi; 2 - roksaWreli danebi; 3 - 
mimwodebeli valcebi; 4 - saxsrulad samarTavi sakidari; 
5 - rotatori (mobrunebis meqanizmi); 6 - gazomvebisa da 
kontrolis sistema 

xerxvis meqanizmi konsoluri jaWvuri xerxis 

saxiT asrulebs xis Wras da damorvas. mas aqvs 

amZravi hidroZravadan da miwodebis sistema, 

romelic uzrunvelyofs maqsimalur siCqares 

xerxvaze winaaRmdegobis Zalebisagan damoki-

debulebiT. saxerxi aparati Seicavs 560 mm sigrZis 

wveTismagvar saltes da universalur jaWvs bijiT 

10.3 mm. zogierTi agregatebi aRWurvilia sistemiT 

"Экосмазчик", romelic ganaxerxSi awodebs 

biologiurad Slad sapoxs xerxis gadaadgilebis 

winaaRmdegobis SemcirebisaTvis. 

miwodebis meqanizmi Sedgeba ori darezinebuli 

valcisagan, hidrocilindrebis daxmarebiT 
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dayenebuli marTul saxsrul berketebze. valcebis 

aZvras emsaxureba aqsialur - cilindruli 

hidroamZravebi, romlebic uzrunvelyofen miwodebis 

siCqares 4 m/wm-de, ZaliT 18 kn. mimWeris marTvas aqvs 

ori reJimi: normaluri da damatebiTi SekumSviT. 

roksaWreli Tavi Seicavs xuT moZrav danas: 

oTxi maTgani (gverdiTebi) imarTeba 

hidrocilindriT. wina danebis grexiTi  sakidi 

iZleva regulirebis saSualebas maTi xis tanis 

zedapirTan miWeriT. muSaobis dros danebi 

akopireben mis zedapirs da maTze dayenebuli 

gadamwodebi aformireben niSans (signali) 

sortimentis diametris gasazomad. 

rotatoris arseboba iZleva xeebis watacebis 

SesaZleblobas, gansakuTrebiT aramTliani Wrebis 

dros, xolo hidrocilindrTan harvesteris 

agregatis daxris SeTavseba aadvilebs iseT xeebTan 

muSaobas, romlebsac aqvT daxrili xis tani. 

harvesteri kompiuteris bazaze aRWurvilia 

gazomvisa da marTvis sistemiT (sur.3.10.), romelic 

iTvaliswinebs: 

 tyis masalebis diametris mudmiv gazomvas 

wina roksaWreli danebis doneze ori 

gadamwodiT, gazomvebis Semsrulebeli 

urTierTperpendikularuli sibrtyeebiT; 

 sortimentis sigrZis mudmiv gazomvas 

kbilebiani gamzomi Tvalis daxmarebiT, 

xis tanis gaswvriv gadagorebiT da 

kinematikurad masTan dakavSirebuli 

impulsebis cifruli gadamwodiT da 
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signalebis gagzavniT mini - egm - is 

blokze; 

 damorvis programis realizacias, 

avtomatur reJimSi damorvis 

gaTvaliswinebiT daaxloebiT 150 SesaZlo 

sigrZis sortimentebis miRebis dros; 

 warmoebul produqciaze gamosul 

informacias displeize, printerze an 

kompaniis egm - ze; 

 programis realizacias diagnostikis 

gaumarTaobisas. 

 

 
sur.3.10. marTvis sistema harvesteruli agregatiT: 1 - 

bortis egm; 2 - printeri; 3 - mexsierebis bloki; 4 - 

mexsierebis blokis paneli; 5 - klaviatura; 6 - displei; 7 

- xerxis kontroli; 8 - sigrZis gadamwodi; 9 - diametris 

gadamwodi 



207 
 

firma "VALMET" - is harvesterebis bolo 

modelebis VMM - 1000 sistemis marTva 

gaumarTaobebis diagnostikis "MAXI - KONTROL" 

programiT xdeba "damorvis RirebulebiTi meTodis" 

realizacia mrgvali masalebis sabazro Sefasebis 

safuZvelze. mocemuli kompleqsi iTvaliswinebs 

tyeebis sainformacio dakavSirebas sataqsacio 

maxasiaTeblebTan, rac mimarTulia bazarze 

moTxovnilebasTan dakavSirebuli da ufro 

ZviradRirebuli sortimentebis gamoxerxvasTan. 

VMM - 1000 marTvis sistemebTan erTad evropul 

harvesterebze farTod gamoiyeneba sxva sistemebic: 

DAPT - 300; DASA - 280c; Logmatic 40. harvesterebze aseTi 

saxis sainformacio kompleqsebis arseboba TiToeul 

maTgans aZlevs saSualebas iyos logikur sistemaSi 

ujredi satyeo meurneobis marTvis regionalur 

doneze. 

erT - erT warmatebul harvesters warmoadgens 

ruseTSi damuSavebuli ВСРМ "СОФИТ - Х", romelic 

gamoiyeneba mTavari sargeblobis Wrebisa da 

movliTi WrebisaTvis. erTmoduliani harvesteris 

teqnologiuri mowyobiloba, CarCos Secvlili 

sigrZiT da dabali wnevis TaRiani salteebiT, 

damontaJebulia modernizebul T - 150 K traqtorze. 

harvesteruli agregati konsoluri jaWvebiani 

xerxiT da manipulatoriT "СОФИТ - Х" - ze 

damuSavebuli da damontaJebulia finuri firmis 

"VALMET" - is mier. sortimentebis sigrZis gazomva 

warmoebs avtomaturad MD-2 tipis 

mikroprocesoruli mowyobilobis daxmarebiT. 
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ormagi daniSnulebis manqanis ideis realize-

ciisTvis ВПМ ЛП - 13А-s bazaze Seiqmna erTmoduliani 

harvesteri МЛ - 20, harvesteris variantSi 

muSaobisaTvis manipulatoris saxelurze dayenebu-

lia saWrel - roksaWrel - dammoravi mowyobiloba, 

romelsac saxerxi meqanizmis da CamWeri berketebis 

garda, gaaCnia roksaWreli samdaniani Tavi da 

valcebiani gaTrevis meqanizmi poziciuri tipis 

azomis mowyobilobiT.МЛ - 20 manqanis Taviseburebas 

warmoadgens is, rom rokebisagan gawmendis procesi 

da damorva warmoebs xis vertikalur mdgomare-

obaSi. xis gadaxerxvis Sem- deg xis tani gadaitaneba 

rokebis wasaWrel adgilze da aiweva gamosaxerxi 

sortimentis sigrZis aranakleb simaRleze. 

vertikaluri miwodebis gziT da rokebis waWriT is 

gadaadgildeba gamoxerxvis da sortimentebis 

dawyobis adgilisaken. 

 

harvesteruli agregatebis teqnikuri daxasiaTeba 

modeli 

VALMET KKETO TIMBERJACK 

945 965-II 51 150 746C 755B 

Mmasa, kg 720 1150 390 690 1000 1050 

sabazo 
manqanis 

simZlavre, 
84 155-mde 60 80 114 125 
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kvt 

Gganaxerxis 
diametri, 

mm 
55 65 37 55 50 56 

Mmiwodebis 
siCqare, 

m/wm 
0-4 0-4 3.8 3.8 4.5 5.0 

wevis Zala, 
kn 

18 24.5 14 19 20.9 24 

gaTrevis 
meqanizmis 

tipi 

valce 
biani 

muxlux 
ebiani 

valcebiani 

saxerxi 
meqanizmis 

tipi 
jaWvuri konsoluri 

sigrZis 
azomvis 
sistema 

MD-22A 
VMM-

1000   
DAPT-

3000 

DAPT-

3000 

marka МЛ - 20 
KЛП -

19К 

МЛ - 72 
К 

СОФИТ - Х 

Zravas 
simZlavre, kvt 

95.6 95.6 121.4 121.4 

Hharvestruli 
agregati 

МЛ - 20 
KETO-

150 

KETO-

150 

VALMET-

948 
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procesorebis gamoyenebas xe - tyis damzadebaze 

aqvs TandaTanobiTi Semcirebis tendencia, magram 

aseT manqanebs kidev eqneba gamoyeneba. damuSavebulia 

erTmoduliani procesori ЛО-123 energetikuli 

danadgaris МТЗ - 80 da eqvsTvliani Sasis bazaze 

(sur.3.11.). misi daniSnulebaa sakabdodan winaswar 

waqceuli xeebis damuSaveba aramTliani da mTliani 

Wrebis dros 0.3-m3-mde moculobis Soltebian 

nargavebSi. 

roksaWreli 
danebis 

raodenoba, c 
3 5 5 3 

mosaWreli xis 
maqsimaluri 
diametri, sm 

80 55 55 48 

mosaWreli 
rokebis 

maqsimaluri 
diametri, sm 

15 10 10 10 

Mmanipulatoris 
maqsimaluri 

Sveri, m 
8.0 8.0 8.0 7.1 

Mmasa, t 28.0 24.0 12.5 11.5 
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sur.3.11. roksaWreli dammoravi manqana ЛО-123: 1 - 

traqtori МТЗ - 80; 2 - Sasi; 3 - kaloriferi; 4 - minebis 

safari; 5 - manipulatori; 6 - sakidari; 7 - sataci; 8 - 

urika ДЗ-122(ДЗ-143); 9 - pnevmohidroakumulatori; 10 - 

transmisia; 11 - akumulatoris batarea; 12 - hidrosistema; 

13 - hidrocilindri; 14 - qveSi; 15 - tumboebis danadgari; 

16 - safexuri; 17 - kronSteini; 18 - Zravis safari 

warmatebuli aRmoCnda erTmoduliani koncern 

"RAUMA" "LOKOMO 915/750" modelis procesori. mis 

konstruqciul Taviseburebebs miekuTvnebian 

hidrodinamikuri transmisia, gaTrevis kotebiani 

valcebi, sortimentebis sigrZis, diametris da 

moculobis gazomvis mikroprocesoruli sistema. 

ormoduliani procesorebi Tavad Seicaven 

manipulators greiferuli CamWeriT da TviTmaval 

Sasis CarCoze CamontaJebul roksaWrel - dammorav 

agregats. procesorebi "LOKOMO 930" gamoiyeneba 

mTliani, aramTliani da movliTi WrebisaTvis. 
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procesorebis teqnikuri daxasiaTeba 
 

marka ЛО-123 
LOKOMO 

915/750 

BRUNET 
MINI 

 
ЛО-120 ПЛ - 1 

sabazo manqana 
(Zaluri 
agregati) 

МТЗ - 
80 

Perkins 
8-

Tvliani 
Sasi 

ЛП - 
30Б 

ЛП - 
33А 

simZlavre, kvt 55 76/80 55 61 96 

Mmanipulatoris 
maqsimaluri 

Sveri, m 
6.0 6.3 6.5 - - 

dasamuSavebeli 
xeebis 

diametri, sm 
4-40 6-45 6-55 6-48 6-65 

rokebis waWris 
siCqare, m/wm 

0.5-1.2 3.0 2.6 2.0 1.7 

mosaWreli 
rokebis 
udidesi 

diametri, m/wm 

8 10 6 15 25 

Gamosaxerxi 
sortimentebis 

sigrZe, m 

1-is 
Semdeg 

0.1-is 
Semdeg 

0.1-is 
Semdeg 

4-6 
0.1-is 
Semdeg 

Mmasa, t 10.6 11 9.8 13.1 19.5 
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sur.3.12. roksaWreli - dammoravi agregati: 1 - 

korpusi; 2 - gamosawevi Zeli; 3 - roksaWreli danebi; 4 - 

xis tanis fiqsatori; 5 - Casatanebeli miltuCa; 6 - 

rotatori; 7 - jaWvuri xerxi; 8 - miwodebis 

hidrocilindri; 9 - Zelis gamosawevi hidrocilindri; 10 

- ybebis Camketi hidrocilindri; 11 - balansiri; 12 - 

xerxis safari; 13 - ybebi; 14 - winda; 15 - roksaWreli dana 

(uZravi) 

procesorebi aRWurvili teqnologiuri 

mowyobilobiT (misadgamebiT) moqmedebaSi modian 

saerTo daniSnulebis an soflis meurneobis 

traqtorebis Zaluri agregatidan da gamoiyenebian 

movliTi Wrebis dros. 
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3.10. xeebis rokebisagan gawmendis usafrTxo 

muSaobis ZiriTadi wesebi 

tyesakafi samuSaoebis organizaciaze rokebis 

waWris dros vrceldeba yvela is moTxovnebi, 

romlebic gaTvaliswinebulia Sromis dacvis 

usafrTxoebis wesebis mixedviT. 

xeebis rokebisagan gawmendas asruleben 

damtkicebuli teqnologiuri rukis Sesabamisad, 

romelic Sedgenilia mocemuli tyesakafis 

damuSavebisaTvis. 

rokebis wamWreli (muSa) unda sargeblobdes 

individualuri dacvis saSualebebiT. muSaobis 

dawyebis win is valdebulia darwmundes 

roksaWreli instrumentis gamarTulobaSi. 

gaumarTavi instrumentiT muSaoba ar aris 

nebadarTuli. 

waqceuli xeebis Zraviani instrumentebiT 

(culiT) rokebisagan gawmendis dros aucilebelia 

Semdegi wesebis dacva: rokebi unda waiWras 

(moiCexos) kintidan xis wveros mimarTulebiT, 

amasTan ferdobebze dawyobili xeebi saWiroa miebas 

jirkebze, roca mTis qanobs aqvs 200 - ze meti 

daqaneba da xis tanebi ganlagebulia ferdobis 

gaswvriv, xolo 150 - ze meti - ganivad; xis mWreli 

unda imyofebodes xis mxares mosaWreli rokebis 

sawinaaRmdegod; mdgradi da usafrTxo mdgomareobis 

dasakaveblad muSis fexis terfebi unda 

imyofebodes erTmaneTisgan 30 - 40 sm, xolo xidan 10 

- 12 sm-is manZilze zeda da gverdiTi rokebis 

waWris dros; qveda rokebs Wrian gamafrTxilebeli 
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zomebis miRebiT, xis tanis gadaadgilebiT an 

SemobrunebiT, rom ar moxdes misi muSis fexebze 

dacema. isini am dros xidan unda iyos dacilebuli 

30 - 40 sm manZiliT. daZabuli rokebi saWiroa 

moiWras ori miRebiT: jer moiWras daZabuli 

boWkoebi, Semdeg ki roki xis tanis Tanpirad; 

grZeli rokebi saxerxi aparatis CaWedvis Tavidan 

asacileblad aucilebelia moixerxos Ziridan 1 - 1.5 

m manZilze, Semdeg ki xis tanis Tanpirad; rokebis 

waWra muSis mxridan unda ganxorcieldes jaWvis 

zeda StoTi xerxis moZraobiT Tavisagan (muSisagan). 

ar aris nebadarTuli rokebis waWra (moCexva): 

waqceul xeze fexdgomela an masze SejdomiT; 

aramdgradad dawolil xeze misi gamagrebis gareSe; 

traqtoris farze dawyobil xeebze, Stabelze, 

SekrulaSi morTrevis dros. 

akrZalulia: rokebis momCexavTan misi muSaobis 

dros miaxloeba 5m-ze nakleb manZilze, xolo 

Zraviani xerxiT momuSavesTan ara nakleb 2m - isa; 

rokebis waWra erTi xidan ramodenime muSis 

monawileobiT; rokebis moWra saxerxi aparatis 

bolo nawiliT; rokebis waWris dros fexebis 

mdgomareobis Secvla muSa ciklis damTavrebamde, 

Tu xerxis salte ar imyofeba xis tanis 

sawinaaRmdego mxares, xolo xerxis korpusi ar 

eyrdnoba xis tans; dablagvebuli saxerxi jaWviT 

muSaoba, benzinis xerxis remonti da gamarTva Zravas 

muSa mdgomareobaSi; rokebis gadayra xelebiT maTi 

waWris dros. 

roksaWrel manqanaze samuSaod daiSvebian muSebi, 

romlebsac gavlili aqvT samedicino Semowmeba, 
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swavleba da aqvT manqanis marTvis mowmoba. muSaobis 

dawyebamde memanqane valdebulia darwmundes 

manqanis yvela kvanZis da teqnologiuri 

mowyobilobebis gamarTulobaSi. Semowmebas agreTve 

eqvemdebareba signalizacia, SemosaRobi 

mowyobilobebi, Zaluri da tvirTamwevi kvanZebi, 

saWreli kvanZebis saimedooba da gamZleoba, 

bagirebis gamarTuloba. aucilebelia, agreTve 

manqanaSi cecxlsaqrobis da afTiaqis arsebobaSi 

darwmuneba da saWiroebis dros Catardes aalebis 

sawinaaRmdego RonisZiebebi. manqanis Zravas gaSvebis 

Semdeg memanqanem unda Seamowmos yvela meqanizmi uqm 

svlaze, xolo moZraobis dawyebis win aucilebelia 

darwmundes manqanis siaxloves an samoZrao gzaze 

ucxo sagnebisa da adamianebis ar yofnaSi, agreTve 

misces gamafrTxilebeli xmovani niSani (signali). 

roksaWreli manqanis teqnologiuri 

mowyobiloba xeebis erTi Stabelidan meoresTan 

gadaadgilebis dros unda iyos satransporto 

mdgomareobaSi. ar daiSveba: manqanis kaWarze (riyis 

qvebze), xeebis Sekrulaze da msxvil xeqceulze 

gadavla; tyesakafis daWaobebul da 10 - 150 - ze 

metad damrec ferdobze Sesvla; muSaoba 50 m-ze 

naklebi xilvadobis dros agreTve Sebindebisas da 

RamiT muSa zonebis arasakmarisi ganaTebis dros; 

Zravas remonti da dazeTva, manqanis qveS SeZroma 

daTvalierebisa da remontisaTvis misi datoveba 

meTvalyureobis gareSe Zravas momuSave 

mdgomareobaSi; isris qveS yofna. 

Stabelebidan 10 m - iani manZiliT perimetrze an 

calkeuli xeebidan da Soltebidan, Stabelis 
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gareSe damuSavebuli roksaWreli manqaniT, iTvleba 

saxifaTo zonad, romelic arsebobs adamianebis 

SesaZlo gadaadgilebis mxriv (tyesazidis 

ganStoeba, morsaTrevi sakabdo da sxva) saWiroa 

SemoiRobos usafrTxoebis niSnebiT. memanqanem unda 

icodes sawarmoSi dadgenili signalis gacvlis 

wesebi brigadis wevrebTan, roksaWreli Tavis 

damtvrevis, bagiris gawyvetis da manqanis sxva 

kvanZebis dazianebis Tavidan asacileblad, saWiroa 

foTlovani jiSis (verxvis da aryis) msxvili xeebis 

calke Stabelebad gadaxarisxeba, xolo maTgan 

rokebis waWra vawarmooT benzinis Zraviani xerxiT. 

samuSaos damTavrebis Semdeg manqana dgeba 

sadgomze xanZarsawinaaRmdego moTxovnebis 

gaTvaliswinebiT. yvela teqnologiuri mowyobiloba 

gadaiyvaneba satransporto mdgomareobaSi, 

amoirTveba tumboebi, Zrava da gamoirTveba 

akumulatori. 
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Tavi 4 

Soltebis damorva, sortimentebis daxarisxeba, 

merqnis daStabeleba 

4.1 Soltebis sortimentebad damorvis adgili 

da xerxebi, tyesakafze Soltebis damorvis 

mizanSewoniloba 

xe - tyis masalebis ganivi dayofa Soltebad, 

romlebic akmayofileben moTxovnebs xe-tyis 

masalebis produqciaze, ewodeba damorva. damorviT 

miRebul xe - tyis masalebs ewodeba sortimentebi. 

isini gansxvavdebian daniSnulebis, jiSebis, zomebis 

da xarisxebis mixedviT. 

morebi ewodeba sortimentebs, romlebic 

gankuTvnilia mrgvali saxiT gamosayeneblad an 

rogorc saerTo daniSnulebis daxerxili xe - tyis 

masalebis nedleulis gamomuSavebisaTvis. 

sortimentebs - miRebulia vuwodoT kunZebi, 

romlebic midian specialuri saxis xe - tyis 

produqciis gamomuSavebisaTvis. sortimentebs, 

Sesabamisad saWiro sigrZiT Carxebze 

damuSavebisaTvis ewodebaT kotrebi. balansebi-es 

mrgvali an naCexi sortimentebia, gankuTvnili 

celulozis da merqnis masis warmoebisaTvis. grZedi 

warmoadgens Soltis CamonaWers, romlis sigrZe 

misaRebi sortimentis sigrZis jeradia da Seicavs 

namets damorvaze. 

xe - tyis yvela masalas yofen sam jgufad: 

wvrili - wiwviani jiSebisaTvis 6-dan 13 sm-mde da 

foTlovani 8 - dan 13 sm-mde; saSualo - 14 - dan 24 
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sm-mde da msxvili - 26 sm-dan da ufro zeviT. 

daniSnulebidan gamomdinare, mrgvali sortimentebis 

sigrZe icvleba 0.5 m-dan (Tofis kondaxebis 

damzadebisTvis) 17 m-mde (gemebis anZebisaTvis). 

sortimentebs 2 m-mde sigrZis CaTvliT ewodebaT 

moklezomiani, xolo 6.5 m-is zeviT - grZelzomiani. 

TvisebebiT saqmiani xe - tyis masalebi sisqiT 6 sm - 

dan da meti iyofa sam xarisxad. pirveli xarisxis 

xe - tyis masalebs upiratesad amzadeben xis tanis 

unuJro qveda nawilisagan. meore xarisxis xe - tyis 

masalebs gamoxerxaven kintisa da Soltis Sua 

nawilisagan. mesame xarisxis xe - tyis masalebi 

SeiZleba miRebuli iyos Soltis nebismieri 

nawilidan, romelTac aqvT daqveiTebuli moTxovnebi 

mankebis mimarT. 

xe - tyis damzadebis miRebul teqnologiur 

procesTan dakavSirebiT Soltebis damorva 

sortimentebad SeiZleba Sesruldes uSualod 

tyesakafze, zeda da qveda sawyobebze, nedleulis 

gadamamuSavebeli sawarmoebis birJebze, nedleulis 

saxiT Soltebis moTxovnilebiT. awyobili da 

dominirebuli teqnologia Soltebis qveda sawyobze 

gamozidvisa maTi Semdgomi damorviT, marTalia 

naklebad Sromatevadia da moiTxovs gadaxedvas 

mTel rig SemTxvevebSi Secvlas sxva teqnologiur 

procesebze gadasvliT. es winaswar ganisazRvreba 

uSualod tyeSi samuSaoebis kompleqsuri 

meqanizaciiT, ekonomikuri gardaqmniT, auqcionebidan 

tyis gayidviT, xe - tyis damzadebis warmoebaSi 

mcire firmebis CarTviT, mravalmiznobrivi 

gamoyenebis koncefciebiTa da tyeebis mdgradi 
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funqcionirebiT, mTavari moxmarebis Wrebze sul 

ufro gazrdili akrZalvebiT, satyeo serTifikatis 

da satyeo fondebis satransporto - teqnologiuri 

sqemebis gamartivebis aTvisebis aucileblobiT. 

amasTan dakavSirebiT, tyesakafze an zeda 

sawyobze Soltebis sortimentebad damorva 

rekomendebulia: SezRuduli raodenobiT 

sortimentebis damzadebis da maTi uSualod 

momxareblebTan gamozidvis dros; merqnis 

momxmarebelTan saerTo moxmarebis gzebiT 

gamozidvis da mcire radiusis mosaxvevebis an 

cicabo aRmarTebis da daRmarTebis dros; mTavari 

moxmarebis aramTliani Wrebis da movliTi Wrebis 

Sesrulebis dros; farTobiT mcire da maragiT 

dekoncentrirebuli tyesakafebis damuSavebis dros; 

tyesakafebze, sadac Znelia Soltebis dasawyobi da 

datvirTvis adgilis monaxva; erTgvarovan da erTi 

asakis nargavebSi sakmaod maRali saimedoobiT da 

marTvis kontrolis avtomatizebuli sistemebis 

aRWurvilobiT tyis manqanebis eqspluataciis dros. 

zog SemTxvevebSi tyesakafze sortimentebis 

damzadeba iwarmoeba tyis morTrevis dros mTis 

ferdobebidan sabagiro danadgarebiT. ama Tu im 

teqnologiis SerCeva, iseve rogorc manqanebis 

sistemebisa, ganisazRvreba konkretuli sawarmoebis 

da regionebisaTvis ekonomikuri mizanSewonilobis 

garkvevis gziT. 

sortimentebis gamozidvis dros tyesakafze 

Soltebis damorva SeiZleba Sesruldes benzinis 

Zraviani xerxebiT da specialuri mravaloperaciuli 

manqanebiT, uSualod jirkTan, morsaTrev sakabdoze 
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(teqnologiur derefanSi), xe - tyis datvirTvis 

punqtze. tyesakafze benzinis Zraviani xerxebiT 

Soltebis damorva Sromatevadi da naklebad 

mwarmoebluria. magram msubuqi maRal mwarmoebluri 

benzinis Zraviani xerxebis CanergviT, maTze 

muSaobis racionaluri xerxebiT da wesebiT, 

meZraves mosaxerxebeli da usafrTxo tansacmlis 

gamoyenebiT, tyis garemoze minimaluri uaryofiTi 

zemoqmedebiT, agreTve trdm da rdm deficitTan 

dakavSirebiT da forvarderebis arsebobis 

SemTxvevaSi tyesakafze Soltebis damorva 

gadasatani Zraviani instrumentebiT warmoadgens 

ZiriTad saSualebas, gansakuTrebiT TandaTanobiTi 

da movliTi Wrebis SemTxvevaSi. amasTan, udidesi 

mwarmoebluroba sigrZeebis azomvis maRali 

sizustiT miiRweva xe - tyis datvirTvis punqtze da 

zeda sawyobze dammoravebisaTvis ukeTesi samuSao 

pirobebis SeqmniT. 

benzinis Zraviani xerxebiT Soltebis damorva 

warmoebs gamoWris individualuri meTodis 

mixedviT, romelic mdgomareobs - Soltis 

mxedvelobiTi SefasebiT, misi moniSvniT 

sortimentebad. moniSvnas da damorvas iwyeben 

kintidan - Soltis ufro Rirebuli nawilidan. 

Soltis sigrZe gansazRvravs sortimentebis 

sigrZeebis jamur nakrebs, xolo diametri, jiSi, 

wowebis xarisxi, mankebis arseboba - ama Tu im 

sortimentebis miRebis mizanSewoniloba, damorvis 

optimaluroba ganisazRvreba saqmiani merqnis 

moculobiTi, sortimentebis dagegmili da 

sortimentebis sasaqonlo gamosavlianobidan 
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Rirebulebis gamosaxviT (maTi gayidvis Sedegad 

miRebuli fuladi TanxiT). 

merqnis danakargebis Sesamcireblad, 

sortimentebis sigrZe aucilebelia gadaizomos 

zustad dadgenili nametebiT, xis tanis wowebisa da 

simrudis gaTvaliswinebiT. moris sigrZis 

SemcirebiT normatiulTan SedarebiT, is gadadis 

ufro mokle sortimentebis jgufSi, xolo nametebis 

gadidebiT moris moculobis gansazRvris dros 

mxedvelobaSi ar miiReba. 

Tu Solts aqvs manki xis tanis erT monakveTze, 

aucilebelia misi amoWra (sur.4.1,a). am SemTxvevaSi 

damorva SeiZleba daiwyos amoWris adgilidan. 

jirkzeda mpalas arsebobis dros, romlis 

zomebi ar aWarbebs zRvrul normebs, kinturi 

sortimentebi SeZlebisamebr unda iyos mcire 

sigrZis mTlianad mpalas CaTvliT (sur.4.1,b). Tu 

jirkzeda mpalas zomebi zRvrulze metia, maSin 

Soltis kintis nawilidan aucilebelia 

TanmimdevrobiT moixerxos mokle kotrebi manam, 

sanam mpalas zomebi ar miaRwevs dasaSveb 

mniSvnelobebs saqmiani sortimentebisaTvis. 

Soltebis moniSvna da damorva mpalas mqone Sua 

an wveros nawilebSi (xis tanis mpala), saWiroa 

daiwyos Suidan an wverodan, daumoravi erTmetriani 

naWrebi mpalas dauSvebeli zomebiT (sur.4.1,g,d). 

dazianebuli zonis mocilebis Semdeg xis tanis 

jansaR nawilebs kintis nawilebidan damoraven 

sortimentebad xiluli mankebis ganlagebis 

Sesabamisad. 
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sur.4.1. mankiani Soltebis damorvis Tavisebureba: a - 
erT ubanze Tavmoyrili mcire sigrZis dauSvebeli 
mankebiT; b, g, d - mpalaTi dazianebebi Sesabamisad 
jirkzeda mokle, jirkzeda xis tanis da xis tanis 
wveros nawilis; e, v - Sesabamisad calmxrivi da ormxrivi 
simrudiT. 

gamrudebul Soltebs (an nawilebs) moraven 

ufro mokle sortimentebad, rac iZleva 

ukanasknelis CaRunvis isris Semcirebas (sur.4.1,v). 

amasTan, mravalmxrivi simrudis Soltebi saWiroebs 

gadaxerxvas mkveTrad gadaRunul adgilebSi 

(sur.4.1,v). 

merqnis danakargebis Sesamcireblad xis tanis 

Zlieri wowebi mizanSewonilia davyoT mokle 

sortimentebad. xis tanebis didi rokianobis gamo 
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saWiroa rokebis zegavlena sortimentebis xarisxze 

iyos SeZlebisamebr mcire. 

Soltebis sortimentebad damorvisas saqmisi 

merqnis danakargebi mankebis gamo SeiZleba iyos 

didi. amitom Soltebis damorvas unda asrulebdnen 

muSebi, romlebmac kargad ician merqnis mankebi da 

mrgvali xe - tyis masalebze sxvadasxva 

sortimentebSi maTi dasaSvebi normebi. imisaTvis, 

rom damzadebuli sortimentebis saerTo 

Rirebuleba iyos udidesi, saWiroa aseve mtkice 

codna sortimentebis damzadebis rigisobis da maTi 

ganlagebis Tanmimdevroba Rirebulebis da 

mniSvnelovnobis xarisxobriv rigSi. 

 

4.2. benzinis Zraviani xerxebiT Soltebis 

sortimentebad damorva, damorvis saSualebebi 

4.2.1 saerTo moTxovnebi 

Soltebis damorvis dros CanaWeri unda iyos 

Soltis grZivi RerZis perpendikularuli. xeebis 

waqcevis dros warmoqmnili saCexebi, unda iyos 

motorsuli, ganaxerxis dacereba ar unda 

aRematebodes moxerxili torsis diametris 1/10 - s. 

gadasatani jaWviani xerxebiT CanaWrebis Sesrulebis 

saSualebebi SeiZleba iyos sxvadasxva da 

damokidebulni arian Soltis diametrisagan, xerxis 

saltis sigrZisa, ganaxerxis adgilisa da Soltis 

sayrdenis urTierTmdebareobaze. 
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Tavisuflad dadebul Soltebs, romelTa 

diametrebi naklebia xerxis saltes sigrZeze, 

moraven, saxerxi aparatis zevidan qveviT miwodebiT 

(sur.4.2,a,b). Tu Soltis diametri aWarbebs xerxis 

saltes sigrZes daaxloebiT 1.3 - jer, mas moraven 

TanmimdevrobiT, romelic gamosaxulia sur.4.2,g-ze, 

Tu kidev metia - sur.4.2,d - ze. 

Soltebis damorvis xerxebi damokidebulia 

SuaguliT Cakidebuli Soltis diametrisgan. 

Soltis diametri, romelic ar aRemateba xerxis 

saltes sigrZes Cakidul nawils moraven ori 

midgomiT (sur.4.2,e), rac gamoricxavs xerxis saltes 

ganaxerxSi CaWedvas; Tu aWarbebs - ramodenime 

midgomiT, rigebis keTebis formiT da 

TanmimdevrobiT, naCvenebia sur.6.2,v - ze, mcire 

gauxerxavi nawilis datovebiT.  

Soltis Tavisuflad Cakiduli bolo, roca misi 

diametri CanaWeris adgilze ar aRemateba xerxis 

saltes sigrZes, moraven ori midgomiT (sur.4.2,z). Tu 

Soltis diametri CanaWeris adgilze metia xerxis 

saltes sigrZes, misi Tavisuflad Cakiduli bolo 

imoreba ramodenime midgomiT CanaWrebis miyenebiT 

TanmimdevrobiT, rogorc naCvenebia sur.4.2,T - ze da 

mcire gauxerxavi nawilis datovebiT. 
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sur.4.2. Soltebis damorvis saSualebebi gadasatani 
jaWvuri Zraviani xerxebiT: a, b, g, d - Tavisuflad 
dawvenili SoltebiT; e, v - SuaguliT Cakiduli 
SoltebiT; z, T - SoltebiT Tavisuflad Cakiduli 
boloTi; 

4.2.2. sakafze sortimentebis damzadebis 

Taviseburebebi 

sakafze sortimentebis damzadebis dros, 

rogorc wesi, gaTvaliswinebulia xis waqcevis 

operaciis Tanmimdevruli Sesruleba, rokebis waWra, 

Soltis damorva da sortimentebis Segroveba. 

amisaTvis sasurvelia, rom muSas benzinis Zraviani 

xerxis garda hqondes individualuri damxmare 

instrumentebis kompleqti, romelic magrdeba 

spectansacmlis qamarze (sur.4.3). minimizaciis 

mizniT fizikuri energiis daxarjva erTi xis an 

xeebis jufis damuSavebiT mizanSewonilia 

teqnologiuri operaciebis SeTavseba. 

benzinis Zraviani xerxiT rokebis waWraze da 

Soltebis damorvaze muSa svlebis SeTavseba 

sruldeba buSmanis meTodiT. xis waqcevis Semdeg 

meZrave amagrebs ruletis bolos kintze, 

gadaadgildeba Soltis gaswvriv misi marcxena 

mxridan, benzinis Zraviani xerxiT Wris rokebs sami 

mxridan, rogorc aRwerilia 3.4 paragrafSi. 
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sur.4.3. tyis mWrelis individualuri damatebiTi 
instrumentebis kompleqti: 1 - culi; 2 - qamari 
instrumentebisaTvis (muSaobis dros iWers beWebs); 3,5 - 
kombinirebuli abga (kakvebisa, satacebisaTvis da sxva); 4 - 
ukana abga (wamlebisaTvis, saTadarigo jaWvisaTvis, 
salesi instrumentisaTvis); 6 - ruleti; 7 - sataci 
morebisaTvis; 8 - kakvi; 9 - sazomi Cangali; 10 - wasaqcevi 
niCabi; 11 - solebi waqcevisaTvis; 

ruleti ixsneba da meZrave xedavs 

dasamuSavebeli xis tanis nawilis sigrZes. roca 

rokebisagan gawmendili xis tanis sigrZe miaRwevs 

gamosaxerxi sortimentis sigrZes, meZrave gadaWris 

Solts, gakvriT moiTrevs rulets, riTac 

aTavisuflebs mis bolo fiqsators, da is exveva 

(sur.4.4,a). Semdeg is moabrunebs moWril sortiments 

daiwyebs rokebis waWras da Soltis darCenili 

nawilis damorvas. dabrunebis Semdeg, meZrave 
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waaWris rokebs, romlebic ganlagebulia Soltis 

qveda mxareze (sur.4.4,b). 

Tu xis waqcevis Semdeg Solti aucilebelia 

gadaadgildes damorvis zonaSi, maSin meZrave 

Soltis gaswvriv kintidan wverosaken moZraobis 

dros Wris rokebs da saxerxi jaWvis qveda da zeda 

StoebiT Sesabamisad niSnavs damorvis adgilebs 

zemodan da qvevidan (sur.4.4,g). rokebis waWris 

Semdeg Solti gadagordeba winaswar waqceul xeze 

damorvis zonaSi da iyofa sortimentebad. Casafeni 

xis (Soltis) arseboba, romelsac waaqceven winaswar 

gamzadebul sortimentebze an mikro SemaRlebebze, 

arsebiTad amartivebs rokebis waWris process. am 

SemTxvevaSi dasamuSavebeli xe aweulia miwis 

zedapiridan 50 - 70 sm simaRleze da muSas TiTqmis 

aRar uxdeba daxra, TanmimdevrobiT xis waqcevis, 

rokebis waWris, damorvis dasortimentebis 

Segrovebis Sesruleba meZraves saSualebas aZlevs 

mudmivad cvalos samuSao poza, rac gamoricxavs 

Sromis monotonurobas, amcirebs mtvris mavne 

zemoqmedebas, uzrunvelyofs yvela jgufis kunTze 

Tanabar datvirTvas. 
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sur.4.4. waqceuli xis damuSavebis xerxebi: a, b - 

rokebis waWra da damorva Soltis gaswvriv erTi gavliT; 

g - rokebis waWra da moniSvna Soltis gaswvriv erTi 

gavliT kintidan wveromde; d - damorva sawinaaRmdego 

mxares gavlis dros. 

sortimentebis Segrovebis mizania uxeSi qveda 

xarisxebiT maTgan mini Sekrulebis grovebis 

forvarderebiT daCqarebulad gamozidva. 

grZelzomiani ori - sami sortimenti grovdeba 

SekrulaSi, aucileblobis SemTxvevaSi 

gadaadgildeba maTi RerZis gaswvriv kauWebis 

daxmarebiT. moklezomiani sortimentebi xeliT 

satacebis daxmarebiT miitaneba datvirTvis - 

satransporto manqanis hidromanipulatoris 

moqmedebis zonaSi. fizikuri Zalis Sesamsubuqeblad 

sortimentebis mogrovebis dros SeiZleba 

gamoyenebuli iyos ara mTlianad damorili 

Soltebis morTrevis meTodi (zRudarebiT) 

forvaderis manipulatoriT. manipulatoriT 

CaiWeren Soltis uaxloes bolos misi moqmedebis 
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zonaSi miaTreven sakabdosTan, sadac "amtvreven" 

sortimentebad. 

sortimentebis damzadebis yvela operacias 

awarmoebs ori kacisagan Semdgari rgoli. 

skandinaviis qveynebSi, rogorc wesi, am samuSaos 

asrulebs erTi maRali kvalifikaciis meZrave. 

 

4.2.3. sakafze sortimentebis damzadebis sqemebi 

benzinis Zraviani xerxebiT 

gadasatani jaWviani Zraviani xerxebiT uSualod 

tyesakafze sortimentebis damzadebis dros 

aucilebelia, rom isini Segrovili iyos mcire 

grovebad sakafze an sakabdoze morsaTrevi 

saSualebebis efeqturad gamoyenebis zonaSi. 

amisaTvis, sakafis sigane mTliani Wrebis dros 

miiReba 25 m - mde, aramTlianis - 40 m - mde 

morsaTrevi sakabdos SuaSi 3.5 - 4 m ganlagebiT. 

xeebis Wrisa da damuSavebis sqemebi sxvadasxvaa da 

damokidebulia morsaTrevi saSualebebis tipze da 

teqnikuri maxasiaTeblebiT bunebriv - sawarmoo 

pirobebze. 

"klasikuri sqemiT"- mTliani Wrebis dros 

sakafis sigane ar aRemateba koromis saSualo 

simaRles. sakafebs pirobiTad yofen xuT zolad: 

sakabdo; misgan orive mxares 3 m siganis zolebi 

damzadebuli sortimentebis dasawyobad; xolo 

sakafebis gverdebze - sortimentebisagan Tavisufali 

zolebi (sur.4.5,a). sakafis damuSavebis dasawyisSi 

awarmoeben xis waqcevas, rokebis waWras da damorvas 

Tanmimdevrulad erTi meoris miyolebiT ori xis 
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marjvniv da ori xis marcxniv sakafis sakabdos 

sazRvarTan sortimentebis Semdgomi SegrovebiT. 

Semdeg TiTqmis perpendikularulad xis waqcevis 

ZiriTadi mimarTulebiT gadaxerxaven 

(wvrilReroian) Casafen xes iseTi angariSiT, rom is 

ganlagdes mosaWrelad gamzadebuli xeebis Semdgomi 

jgufidan 5 - 10 m manZiliT win da misi kinti da 

wvero moxvdes Segrovil sortimentebze. misgan 

aWrian rokebs da am Soltze TanmimdevrobiT aqceven 

xeebs moniSnuli jgufidan paralelurad an kuTxiT 

sakabdosTan wveroTi sakabdoze, romlebidanac 

agreTve aWrian rokebs. yvela roks toveben moWris 

adgilze an awyoben sakabdoze. Soltebs moraven 

maSinve rokebis waWris an Soltis sortimentebis 

Sesagrovebel zolze gadaadgilebis Semdeg. roca 

sakabdoze daxerxili da damorili iqneba yvela xe, 

romlebic SeiZleba waqceuli iyos Casafen Soltze 

da agrovili iqneba sortimentebi, Semdeg awarmoeben 

Casafeni Soltis damorvas da miRebuli 

sortimentebis Segrovebas. amis Semdeg muSebi 

gadadian sakafis siRrmeSi axal samuSao adgilze 

da mTeli procesi meordeba. erTi sakafis 

damuSavebis Semdeg gadadian meoreze da a. S. 

mwkrivebad Wra - rekomendebulia mTavari 

sargeblobis mTliani Wrebis Catarebis dros 

gruntebze kargi mzidi unariT. meTodis mizania - 

maqsimalurad gadaadvildes rokebis waWra, 

uzrunvelyos misi mosaxerxebeli samuSao simaRle, 

amave dros saxerxi mori darCes iq, sadac is devs 

da mzad aris forvarderze datvirTvisTvis. 

martooden xeliT dapaketebis Sesruleba - 
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balansebis (wveros nawilis) gamoyofa saxerxi 

moridan aucilebelia. mocemuli meTodis 

upiratesobas agreTve warmoadgens totebisa da 

rokebisagan sqeli safenis Seqmnis SesaZlebloba 

forvarderis gadaadgilebisaTvis. 

 

sur.4.5. sakafebis damuSavebis sqemebi sortimentebis 

damzadebisaTvis benzinis Zraviani xerxebis gamoyenebiT: a, 

b, g - mTliani Wrebis dros; d, e - aramTliani Wrebis 

dros; I - VII - xeebis waqcevis (damuSavebis) 

Tanmimdevroba; 1 - sortimentebis paketebi; 2 - Casafeni 

Solti; 3 - dasamuSavebeli xe; 4 - sasortimento zolebi; 

5 - sakafis sakabdo; 6 - zolebi Tavisufali 

sortimentebisagan 
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am meTodisaTvis sakafis siganear SeiZleba 

aWarbebdes koromis erTnaxevrian simaRles. sakafis 

damuSaveba iwyeba uSualod sakafis SuaSi 

ganlagebuli msxvili totebiani xis waqceviT 

(momavali sayrdeni) pirdapir sxva xeebze. masze 

moiWreba rokebi da keTdeba ganivi CanaWrebi 

Soltis sortimentebad gamoWris - daSlis sqemis 

Sesabamisad. Semdeg SeirCeva gverdiT mdgomi xe, 

romelic ecema xe - sayrdenze, ise rom misi simZimis 

centri axlos iyos xe - sayrdenTan (sur.4.5,b,I). 

waqceuli xis gadasaadgileblad xe - sayrdenze 

dabalansirebul mdgomareobaSi tyismWrel muSas 

SeuZlia gamoiyenos wasaqcevi niCabi gadamyiravebeli 

kakviT. rokebis waWris da CanaWrebis gakeTebis 

Semdeg dabalansebul Solts ganalageben xe - 

sayrdenis paralelurad da moraven sortimentebad. 

Tu saWiroa sayrdenis simaRlis gazrda, mas toveben 

dawvenil mdgomareobaSi. 

Semdeg grZeldeba rigrigobiT ori 

naxevarsakafidan sxva xeebis waqceva (Tavdapirvelad 

axlomdgomebis, Semdeg Soreulebis) xe - sayrdenebis 

ganivad da maTi damuSaveba imave principiT 

(sur.4.5,bII). xe - sayrdenis zonaSi xeebis gaCexvis 

Semdeg SeirCeva axali magari xe sayrdenisaTvis 

(sur.4.5,bIII). xorcieldeba samuSao zonis 

gadanacvleba axlad waqceul da damuSavebul xe - 

sayrdenTan. Tu zogierTi xeebi mdebareoben 

metismetad Sors, isini rom gadavaadgiloT an 

advilad davayrdnoT sortimentebis rigze, maSin 

maT amzadeben Semdeg rigSi (axal sakafze). samuSao 

sruldeba yvela xe - sayrdenis damorviT da 



234 
 

wvrilzomiani sortimentebis rigSi SegrovebiT 

(sur.4.5,bIV). 

qvemoT aRwerili meTodi gamoiyeneba ferdobebze 

niadagis swori zedapiriT. is ar moiTxovs 

tyismWrelisagan mZime Sromas Segrovebaze, vinaidan 

waqcevis Semdeg xis tanebi Cagordebian daRma 

ferdobze da mowesrigebulad asruleben 

sortimentebis Sekrulebis formirebas. 

adgilis SerCevis Semdeg ferdobis ZirSi, 

sortimentebis Sesagroveblad aqceven sam - oTx xes 

wveroebiT dabla ferdobisaken. maTze aWrian rokebs 

da akeTeben ganiv CanaWrebs. imisaTvis, rom xis tani 

darCes jirkTan mierTebuli daxrili lagebis 

funqciis Sesrulebis periodSi, waqcevisas 

xorcieldeba zenormatiuli gauxerxavi nawilis 

datoveba. amis Semdeg xeebis waqcevas agrZeleben 

waqceuli xeebis momijnave sakabdos ubanze 

(sur.4.5,gI). waqceul xeebze sruldeba ganivi 

CanaWrebi. ferdobze maRla asvlis dros, dawyebuli 

misi Ziris nawilidan, xeeb - lagebze waaqceven 

ramdenime mzard xes sakabdos mimarTulebiT, oRond 

odnav dabla (sur.4.5,gII). es keTdeba imisaTvis, rom 

xis tanis dabla dagorebis dros kintis bolo 

gadaadgildeba wveroze ufro Sors. rokebis waWra 

da ganivi CanaWrebi sruldeba xis tanis Camogorebis 

dawyebamde, risTvisac Caixerxeba gauxerxavi nawili. 

rokebis waWris dros tyismWreli unda imyofebodes 

ferdobis zeda nawilSi waqceuli xis mimarT, 

vinaidan xis tani SeiZleba qvemoT lagebze 

TviTneburad gadaadgildes. darCenili xeebis 

waqcevis Semdeg analogiuri moqmedebebis gziT maTi 
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Camogoreba qvemoT sakabdoze sruldeba xis tanebis 

saboloo daxerxva sortimentebad (sur.4.5,gIII). 

sayrdeni xeebis damorvis dros rCeba gauxerxavi 

nawili (rogorc waqcevis dros) imisaTvis, rom 

forvarders Sekrulas Segrovebis dros SeeZlos 

maTi CaWera, moTreva da gadamtvreva sortimentebis 

Tavisken CatvirTviT. 

sortimentuli meTodiT aramTliani Wrebis 

Catarebis dros mTavar pirobas warmoadgens 

"organizebuli tyis nargavi" - s tyesakafebis 

sakafebad dayofis aucilebloba da teqnologiuri 

derefnebis (sakabdoebis) momzadeba. TiToeul sakafs 

yofen xuT zolad: teqnologiuri derefani; ori 

momijnave sasortimento, romelTa sigane meryeobs 3 

- dan 6 -m-mde forvarderis manipulatoris Sverisa 

da jaWvis intensivobidan gamomdinare; ori 

Sualeduri zoli 12 m-mde siganis, Tavisufalia 

sortimentebisagan (sur.4.5,d). 

sakafis damuSavebas iwyeben buCqnaris gakafviT 

teqnologiuri derefnis zolSi da muSa svlis 

sigrZis daaxloebiT 25 m misi sakabdoze gardi - 

gardmo dawyobiT. amis Semdeg sakabdoze aqceven 

xeebs, aWrian rokebs da moraven Soltebs zemoT 

aRwerili xerxebis gamoyenebiT. roca teqnologiuri  

derefani damuSavebulia 25 m-ze, maSin 

naxevarsakafze axorcieleben xeebis amorCeviT 

waqcevas. xeebis waqcevis mimarTulebas sakafebze 

irCeven im angariSiT, rom maTi waqceva moxdes xeebs 

Soris datovebul saSuqebSi. sasortimento zolze 

xeebs aqceven ise, rom rokebi maqsimalurad 

miuaxlovdes teqnologiur derefans. teqnologiur 
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zolze xeebs aqceven wveroebiT sakabdosken ise, rom 

salikvido merqani ZiriTadad ganlagdes 

sortimentis zolis maxloblad, xolo rokebi - 

teqnologiur derefanTan. am pirobebis dacva 

aadvilebs sortimentebis Segrovebas da zomamokle 

xe - tyis mitanas dapaketebisaTvis sortimentebis 

zolebis sazRvrebSi. rokebiT sakabdos gamagreba 

saSualebas iZleva zrdisaTvis datovili xeebis 

fesvebis dazianeba (gansakuTrebiT wiwvianis), 

aviciloT Tavidan.  

moklezomiani meTodi - rekomendebulia 

nargavebSi ara mTliani Wrebis Catarebis dros, 

sadac Soltebis saSualo moculoba ar aRemateba 

0.19 m3 saxerxi moris da balansuri merqnis 

standartuli sigrZis miRebisaTvis. is 

uzrunvelyofs moxerxebul samuSao simaRles, rac 

aadvilebs rokebis waWras da maTgan xeebis fesvebis 

damcavi safaris Seqmnas, agreTve aumjobesebs 

forvarderis, moZraobas sust mzidunarian 

gruntebze. 

waqcevis mimarTulebis SerCevis Semdeg ubanze, 

sadac sigrZe daaxloebiT ori xis sigrZis tolia, 

warmoebs buCqnaris mocileba. Semdeg am ubanze 

aqceven erT an or e. w. "xeebis - baqnebs" (sur.4.5,eI). 

es xeebi asruleben Semdegi waqceuli xeebis 

sayrdens, maTi ganTavsebiT moxerxebul simaRleze. 

rig SemTxvevebSi sayrdenis saxiT warmodgenilia 

msxvili xe, romelsac gadaxerxvis Semdeg 0.5 m 

simaRleze gadaxrian miwaze, kintis jirkze 

datovebiT ("xe - merxi"). Tavdapirvelad safenebze 

aqceven sakabdoze mdgar xeebs ukan sakabdos 
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gakafuli ubnis mimarTulebiT (sur.4.5,eII). rokebis 

waWris da maTi sortimentebad damorvis Semdeg, am 

ukanasknelebs gadaagoreben sakabdos gabaritebis 

gareT marjvniv da marcxniv sasortimento zolebze 

(sur.4.5,eIII). forvarderis operatoris muSaobis 

SemsubuqebisaTvis mizanSewonilia balansebi da 

saxerxi morebi ar airios, aramed daewyos 

sxvadasxva Stabelebad. erTi tipis Stabelebi unda 

daewyos sakabdos gaswvriv erTi mimarTulebiT, 

magaliTad gardigardmo. 

sakabdos damuSavebis Semdeg aqceven moniSnul 

xeebs sakabdos mimdebare naxevarsakafis naxevarze. 

xeebis waqceva warmoebs wina da ukana mimarTulebiT, 

ganlagebul sortimentebis SekrulebTan erTad, rac 

SeiZleba axlos, romlebic SeiZleba gamoviyenoT 

xis tanebis moxerxebul simaRleze SekavebisaTvis. 

Semdeg iwyeben naxevarsakafis Soreuli naxevris 

damuSavebas. xeebs aqceven ise, rom isini ecemian 

sakabdos mimarTulebiT da sortimentebad 

formirebul Sekrulebze (sur.4.5.eIV). analogiuri 

TanmimdevrobiT muSavdeba sapirispiro 

naxevarsakafi. samuSaoebis Sesrulebis swori 

SerCeva ganxiluli sqemebiT da meTodebiT 

ganapirobebs Sromis mwarmoeblurobis zrdas. 

 

4.3. Soltebis damorva sortimentebad tyis 

saWrel - roksaWrel - dammoravi da roksaWrel - 

dammoravi manqanebiT 

4.3.1. damorvis Taviseburebebi 
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Soltebis damorvis manqanuri xerxi xeliT 

damorvasTan SedarebiT flobs mTel rig 

upiratesobas: aqvs Sromis didi mwarmoebluroba, 

gamoricxavs xeliT Sromas damorvaze, maRali 

xarisxiT pasuxobs Sromis dacvis moTxovnebs. garda 

amisa, xelsayreli pirobebi iqmneba Soltebis 

xarisxianad damorvisaTvis. manqanuri xerxiT 

Soltebis damorvis dros aucilebelia 

teqnologiuri disciplinis mkacrad dacva. Soltebi 

manqanebiT unda daiyos calobiT. gamonakliss 

warmoadgens moZravi (gadasatani) danadgarebi 

erTnairi xarisxis da zomis Soltebis 

damorvisaTvis. 

procesoris gamoyenebis dros manqanizebulia 

rokebis waWra, Soltebis damorva da sortimentebis 

Segroveba. procesori, rogorc wesi muSaobis dros 

gadaadgildeba ukana svliT. sataci meqanizmis 

moqmedebis zonaSi aucileblad unda imyofebodes 

kinti an xis wvero. Tavdapirvelad xes miaTreven 

damuSavebis zonaSi. uwyveti moqmedebis miwodebis 

meqanizmis mqone procesorebSi, Tu wataceba 

xorcieldeba wveroTi, maSin moTreva SeiZleba 

SeuTavsdes rokebis waWras. moTrevis dros 

operatori afasebs Solts da iRebs 

gadawyvetilebas misi damorvis variantze. 

damuSaveba iwyeba saCexis mokintviT, ris Semdeg 

maSinve rTaven miwodebis meqanizms, Wrian rokebs da 

moraven Solts. damorvas axdenen avtomatur reJimSi 

arCeuli programiT an individualurad. damorvis 

Semdeg sortimentebi grovdeba, xolo mimRebi 

magidis mqone procesorebiT xarisxdeba. rokebi 
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saWiroebis SemTxvevaSi gadaitaneba processoris 

win, riTac magrdeba gadasaadgilebeli trasa. roca 

damuSavdeba yvela Solti erTi sadgomidan, 

procesori gadadis Semdgom sadgomze. 

harvesteri muSaobis dros konstruqciidan 

damokidebulebiT gadaadgildeba ukana an wina 

svliT. nebismieri sadgomidan is Wris da amuSavebs 

xeebs, romlebic gazrdilia hidromanipulatoris 

muSaobis zonaSi. morigi xis watacebis win 

teqnologiur mowyobilobas abruneben vertikalur 

mdgomareobaSi (sur.4.6,a) da mimarTaven xeze, 

romelsac waitaceben SeZlebisdagvarad dabla 

waqcevis mimarTulebis sawinaaRmdego mxridan 

(sur.4.6,b) da moxerxaven. hidromanipulatoris 

saxeluriT xorcieldeba biZgi da xe ecema mzard 

tyeze, rac amcirebs vardnis siCqares da Tavidan 

acilebs greifersa da hidromanipulators mkveTri 

dinamikuri Zalebis moqmedebisagan. SemdgomSi xes 

amuSaveben procesorebis analogiurad. Rrma Tovlis 

dros xes waitaceben 0.5 - 1 m simaRleze da gaTrevis 

meqanizmis CarTviT harvesteris Tavs dauSveben xis 

tanze (sur.4.6,g). 
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   a               b                     g 

 

sur.4.6. harvesteris muSaobis teqnologia: a - satac - 
saWreli mowyobilobis mobruneba vertikalur 
mdgomareobaSi; b - wataceba da xis moxerxva; g - 
greiferis xeze daSveba. 

ZviradRirebuli harvesterebis gamoyeneba 

skandinaviis qveynebSi maRalmwarmoebluri gaxda 

mxolod gasuli saukunis 80 - iani wlebidan maTze 

Sesabamisi programuli uzrunvelyofiT  saborto 

kompiuterebis gamoyenebis Semdeg. harvesterebis 

muSaoba sruldeba komunikaciuri sistemis 

daxmarebiT gadamwodi - saborto egm - operatori. 

harvesteris avtomatizebuli marTvis sistemis 

(satac - saWreli mowyobiloba) xeze damiznebis 

Semdeg erTi miwodebis dros mimmarTveli 

zemoqmedeba uzrunvelyofs xis CaWeras, mis moWras 

da gadatanas horizontalur mdgomareobaSi, xis 

tanis gaTrevas processoris TavSi, CarTvas saxerxi 

jaWvis wamowevas da mis acilebas xerxvis procesis 

damTavrebamde. amasTan aseve uzrunvelyofs Soltis 

avtomatur optimalur damorvas, anda 

maxasiaTeblebiT da xeebis jiSebis Sesabamisad, anda 

mocemuli programiT. kompiuteris displeize 
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operatori xedavs morigi xis parametrebs (sigrZe da 

diametri), nebismier SemTxvevaSi mas SeuZlia 

gawyvitos avtomaturi muSaoba da ganaxorcielos 

damorva naxevradavtomatur reJimSi. 

harvesteris sainformacio sistema iZleva 

saSualebas daamyaros kavSiri harvesteris 

operatorsa da xe - tyis saxerx sawarmosTan. xe - 

tyis saxerx sawarmos aqvs SesaZlebloba Tvalyuri 

adevnos merqnis damzadebis process da mudmivad 

iqonios informacia mis moculobaze, xeebis 

raodenobaze, sortimentebis sigrZeze. skandinaviis 

qveynebSi damuSavebulia sistemebi (sur.4.7), 

romlebSic gamoyenebulia Tanamgzavruli kavSiri da 

internetSi gasvla, geoinformaciuli 

teqnologiebis safuZvelze, iZleva saSualebas: 

Sesruldes SefasebiTi prognozi momaval kafvaze; 

daigegmos xe - tyis damzadebis samuSaoebi 

moTxovnilebaze damokidebulebiT, gaukeTdes 

koreqtireba da Catardes maTi optimizacia sistemis 

CarCoebSi "tye - harvesteri - momxmarebeli", 

sortimentebis gadazidvis damarSrutebis CaTvliT, 

gaicvalos Semxvedri informaciebi harvesteris, 

forvarderis operatorebs Soris da 

sortimetnmzidebis mZRolebs Soris; agreTve kafvis 

dros harvesteris egm - ze miRebuli monacemebis 

safuZvelze SeiZleba modelireba axali Taobis 

tyis aRdgenaze. 
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sur.4.7. harvesteris sainformacio sistema: 1 - 

Tanamgzavri; 2 - harvesteri; 3 - serveri; 4 - xe - tyis 

saxerxi qarxana; 5 - forvarderi; 

 

 

4.3.2 tyesakafebis damuSavebis sqemebi tyis 

saWreli - roksaWreli - dammoravi manqanebiT 

Tanamedrove pirobebSi satyeo kompleqsis 

ganviTarebis xarjze manqanebiT tyis sortimentuli 

damzadeba saSualebas iZleva mniSvnelovnad 

gaizardos damzadebuli merqnis moculoba mTavari 

sargeblobis, ara mTliani da movliTi Wrebis dros. 

metyeveobisa da ekologiuri moTxovnebis 

maqsimalurad dakmayofilebis mizniT tyis saWrel - 

roksaWrel - dammoravi manqana muSaobs kompleqtSi 

forvarderis tipis morsaTrev Tvlian 
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traqtorebTan. forvarderi axorcielebs 

sortimentebis Segrovebas, qvedaxarisxebas, mozidvas 

da sortimentebis daStabelebas xe - tyis sazid 

gzasTan. 

tyesakafze sortimentebis damzadebis sqemebi 

damokidebulia harvesteris konstruqciaze da 

teqnikur maxasiaTeblebze, saxesa da Wris xerxze, 

agreTve bunebriv - sawarmoo pirobebze. mZime da rig 

SemTxvevebSi, saSualo klasis tyisaWrel - 

roksaWrel - dammoravi manqanebiT muSaobisaTvis 

Wris misaReb xerxad iTvleba mTliani 

viwrotyesakafi. msubuqi da saSualo manqanebi 

gamoiyeneba movliTi Wrebis dros. 

suraTze 4.8,a moyvanilia sqema sakafis trdm - iT 

damuSavebis frontaluri moqmedebis movliT Wrebze, 

romlis drosac dasaSvebia manqanis moZraoba 

damreci - daqanebuli tyis safaris SemTxvevaSi. 

manqanis muSaoba SeiZleba, roca teqnologiur 

derefnebs Soris manZili 15-30 m-ia. Tu teqnologiur 

derefnebs Soris sigane miRebulia 15 m, maSin maTi 

sigane 2.5 m da harvesterebis mier damzadebuli 

sortimentebis mozidvaze saWiroa mini - 

traqtorebis gamoyeneba. teqnologiur derefnebs 

Soris manZilis gazrdis SemTxvevaSi, ise rogorc 

maTi siganisa (4 m-mde), mizanSewonilia ufro 

msxvili nargavebis damuSaveba karg mzidunarian 

gruntebze. harvesteris operatori SerCeviT Wris da 

amuSavebs xeebs. xesTan miaxloebisas roksaWreli 

danebiT da miwodebis valcebiT Tavidan mas 

CaiWeren, xolo zeviT daqaCvis Semdeg ki gadaWrian 

xis tans. mzardi tyidan xis sakabdoze gamotanis 
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Semdeg waaWrian rokebs. rokebis waWra da Soltebis 

sortimentebad damorva warmoebs xis horizontalur 

mdgomareobaSi. aRvniSnavT, rom drois kuTri 

danaxarjebi harvesteris xisken moZraobaze metia, 

vidre masTan erTad moZraoba. es aixsneba 

Tavdapirvelad mosaWreli xeebis Sefasebis 

aucileblobiT da maTTan misasvleli gzis SerCeviT 

fesvze darCenili xeebis minimaluri dazianebiT. 

lentis sigane, damuSavebuli flanguri 

moqmedebis trdm - iT, SezRudulia manipulatoris 

SveriT (R), romlis saxelurze damagrebulia ssm 

(sur.4.8,b). maTi gamoyenebis dros xes Tavdapirvelad 

CaiWeren da gadaWrian saWreli TaviT, xolo Semdeg 

awvdian procesoris TavSi rokebis wasaWrelad da 

dasamorad. xeebis moWra xorcieldeba win da 

marcxniv manqanis moZraobis svlis mixedviT. 

ormoduliani harvesterebis ("ssm - procesori" - is 

tipis) ufro misaRebia msxvil tyenargavebSi 

mTliani Wrebisa da gansakuTrebiT daserili 

adgilmdebareobis dros. damzadebuli sortimentebi 

gancalkevebiT ewyoba Sekrulebad morsaTrevi 

sakabdos gaswvriv, marjvena mxares manqanis 

moZraobis svlis mimarT. naCexis narCenebi 

SesaZlebelia daewyos sakabdoze an mis gaswvriv. 
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sur.4.8. trdm - iT sortimentebis damzadebis sqemebi: a 

- frontaluri moqmedebis; b - flanguri moqmedebis; g - i 

- wriuli moqmedebis; 1 - mzardi tye; 2 - trdm; 3 - 

jirkebi; 4 - sakabdo; 5 - naCexebis narCenebi; 6 - 

sortimentebis paketebi; 7 - gasazrdelad datovili xeebi; 

8 - waqceuli xeebi; 9 - damxmare derefani; 10 - 

radiosamarTavi jalambari traqtorze; 11 - tyis mWreli; 

—› _ trdm - is moZraobis mimarTuleba; 

suraTze 4.8,g warmodgenilia trdm-iT lentebis 

damuSavebis sqema, ganxocielebuli xis moWris 

Semdeg rokebis waWriT da sortimentebad Semdgomi 

damorviT vertikalur mdgomareobaSi (МЛ-20). xe 

moWris Semdeg gadaaqvT rokebis waWris da damorvis 

adgilze. tyesakafis damuSavebas manqana axdens 

manipulatoris ormagi Sveris siganeze. amasTan 
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SesaZlebelia tyesakafze erTmaneTisagan 

gansxvavebuli teqnologiuri sqemebi, sortimentebis 

da naCexi narCenebis dawyobis adgiliT da naCexi 

narCenebis grovebs Soris manZiliT. Tu gamoxerxili 

sortimentebi da rokebi ewyoba lentis sazRvarze 

marjvniv moZraobis svlis mimarT, maSin manqanis 

mwarmoeblurobis gazrdis miuxedavad ar aris 

gamoricxuli sortimentebis Sekrulebis rokebiT 

danagvianeba da dabrkoleba forvarderiT 

sortimentis Segrovebaze. Tu tyeasakafze daiSveba 

trdm-is erTjeradi gavla, maSin ukeTesia rokebi 

davawyoT sakabdoze manqanis ukan. naCexi narCenebi 

amagreben sakabdos da uzrunveyofen forvarderis 

mravaljerad gavlas. tyesakafze kargi mzidunariani 

gruntebis damuSavebis dros rokebs da gamoxerxil 

sortimentebs awyoben lentebis sawinaaRmdego 

sazRvrebTan marjvniv da marcxniv trdm -is 

moZraobis svlis mixedviT. amasTan rokebs ufro 

xSirad awyoben tyis mxares rokebis grovebs Soris 

manZilma, am SemTxvevaSi, SeiZleba miaRwios 24-30 m-s. 

udidesi teqnologiuri SesaZleblobebi gaaCniaT 

srulsabrun erTmodulian harvesterebs. mozardis 

SenarCunebis gareSe mTliani tyesakafebis Wrebis 

Sesrulebis dros maT mier orive naxevarsakafi 

muSavdeba an erTdroulad sakabdoTi, an misi 

gakafvis Semdeg (sur.4.8,d). xeebs xerxaven da aqceven 

sakabdos perpendikularulad. amave mimarTulebiT 

xorcieldeba rokebis waWra da Soltebis damorva. 

gamoxerxili sortimentebi lagdeba marjvnv da 

marcxniv sakabdos napirebTan, xolo naCexi narCenebi 
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- sakabdoze. am teqnologiis dros sakafis sigane 

Seadgens manipulatoris or efeqtur Svers 2R trdm. 

Tu Wra warmoebs mozardis SenarCunebiT an 

sruldeba aramTliani Wrebi, xeebs xerxaven da 

aqceven mozardis jgufebis da gasazrdelad 

datovebuli koromebis ganlagebis gaTvaliswinebiT. 

sakabdo am teqnologiis dros SeiZleba iyos 

rogorc sworxazovani, rac aadvilebs morTrevas, 

aseve arasworxazovani - trdm - is mier calkeuli 

xeebis sameurneod Zvirfasi jiSebis, mozardis 

jgufebis Semorkalva da sxva dabrkolebebi 

(sur.4.8,e). 

arasworxazovani sakabdoebi aseve amcireben 

nargavebze qaris datvirTvas aramTliani Wrebis 

dros. mocemuli teqnomanZili manqanebis 

teqnologiur sadgomebs Soris, misadgomi adgilebis 

gaumjobesebis da tyesakafze darCenili xeebis 

dazianebis Semcirebis mizniT, naklebia wina 

SemTxvevasTan SedarebiT da damokidebulia Wris 

intensivobaze. 

trdm - iT SemovlebiT teqnologia naxevar 

sakafze (sur.4.8,v) SeiZleba ganxiluli iyos, 

rogorc teqnologiis varianti sakafis SuaSi 

sakabdoTi misi gadidebuli siganiT manipulatoris 

oTxamde efeqturi SveriT. Semovlebi mosazRvre 

naxevarsakafze sruldeba rkalze, rac 

uzrunvelyofs sakabdosTan mdovre SeerTebas. isini 

acdenilia manipulatoris ori efeqturi SveriT, 

riTac uzrunvelyofs mosazRvre naxevarsakafebze 

yvela xesTan misawvdomobas. 
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harvesteris gamoyeneba sam reJimSi muSaobis 

dros SesaZlebels xdis sakafebis sakabdoebs Soris 

manZili gaizardos manipulatoris oTx Sveramde 

(sur.4.8,z). sakafis sigane aseTi teqnologiiT tolia 

6R. Tavdapirvelad muSavdeba mosazRvre sakafebis 

sakabdoebi, romlebic erTmaneTis mimarT 

dacilebulia 4R manZiliT da maTTan mimdebare 

lentebi misawvdomia trdm - is manipulatorisaTvis. 

amasTan muSaoba mimdinareobs cikliT tyis Wra - 

rokebis waWra - damorva. Semdeg harvesteri 

samuSaod gadadis sakabdoebs Soris datovebul 

tyis zolze. am zolis SuaSi gadaadgileba unda 

moxdes ise, rom tyes miadges minimaluri ziani, 

harvesteri asrulebs mxolod gasakafad moniSnuli 

xeebis waqcevas, sakabdos mimarT swori kuTxiT da 

wveroebiT mimarTuli uaxloesi sakabdosken. am 

xeebis rokebis waWra da damorva xorcieldeba 

harvesteris gakaful sakabdoze ganmeorebiT gavlis 

dros. rokebis waWra warmoebs wverodan kintisaken, 

xolo damorva - sawinaaRmdego mimarTulebiT. 

mocemuli teqnologia saSualebas iZleva sakabdoze 

Tavi moiyaros gakafuli narCenebis gazrdilma 

raodenobam, Semcirdes Sromis danaxarjebi maTgan 

tyesakafis gawmendaze da rekomendebulia dabali 

mzidunariani grutebisaTvis. 

sakafebis naxevradmeqanizebuli meTodiT 

damuSaveba, praqtikulad sruldeba suraTze 4.8,z 

naCvenebi sqemiT, manZili sakabdoebs Soris aRwevs 30 

- m-s. gansxvaveba mdgomareobs imaSi, rom harvesteri 

muSaobs mxolod sakabdoze. xeebs, romlebic 

ganlagebulia Sualedur zonaSi (Sua zolze), Wrian 
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xeliT benzinis Zraviani xerxis daxmarebiT, xolo 

harvesteriT amuSaveben reJimiT rokebis waWra - 

damorva. 

tyesakafze sakafebis sakabdoebis sigrZis 

Semcirebis saSualebas iZleva trdm -iT muSaobis 

meTodi damxmare derefnis ("improvizebuli 

sakabdoTi") - sur.4.8,T. harvesteris damxmare 

derefanSi muSaobis dros, iseve rogorc sakabdoze 

sruldeba operaciebis mTeli cikli: tyis Wra, 

rokebis waWra, damorva da dapaketeba, mxolod 

sortimentebis paketebi am SemTxvevaSi ewyoba 

maqsimalurad manqanisagan mocilebulad. amiT 

uzrunvelyofilia forvarderis manipulatoriT 

paketebTan misvla, romlebic formirebulia 

harvesteriT damxmare derefnis muSaobis dros. 

forvarderi, romelzedac modis niadagis, mozardis 

da darCenili koromebis dazianebis ZiriTadi 

nawili, muSaobs mxolod sakabdoebze da 

erTmaneTisagan dacilebulia manZiliT harvesteris 

manipulatoris daaxloebiT 3,5 efeqturi SveriT. 

centraluri evropis qveynebSi movliT Wrebze 

harvesterebis daxmarebiT iyeneben samsafexurian 

teqnologias (sur.4.8,i). pirvel safexurze 

harvesteri kafavs 3.5 m siganis sakabdoebs, romelTa 

Soris manZili ara nakleb 40 m-ia. meore safexurze 

axdenen xeebis amorCeviT Wras zonebSi, romlebic 

ganlagebulia morsaTrevi sakabdos orive mxares 

manipulatoris zonaSi. mesame safexurze tyis 

mWreli benzinis Zraviani xerxiT awarmoebs xeebis 

amorCeviT Wras zonaSi manipulatoris moqmedebis 

radiusis sazRvrebs gareT. benzinis Zraviani xerxiT 
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waqceuli xeebis moTrevaze muSaobs igive tyis 

mWreli, romelic am miznebisaTvis iyenebs 

traqtorze dayenebul radiomarTvad jalambars. 

pirvel or safexurze harvesteri muSaobs reJimSi 

tyis Wra - rokebis waWra - damorva. mesame 

safexurze harvesteris funqciebi daiyvaneba 

rokebisagan xeebis gawmendaze, xis tanebis 

damorvaze da sakabdosTan sortimentebis dawyobaze. 

yvela sami safexuri droSia gayofili. 

yvela ganxilul sqemebSi manqanisTvis Znelad 

misadgom ubnebze da harvesteris daxmarebiT xeebis 

SeuZlebeli damuSavebis dros (didi diametris, xis 

tanis araswori formis gamo da a.S) xeebis waqcevas, 

rokebis waWras da Soltebis damorvas awarmoebs 

tyis mWreli benzinis Zraviani xerxis daxmarebiT. 

dargis teqnikuri gadaiaraRebis pirobebSi 

merqnis manqanuri damzadeba warmoadgens bunebriv 

Sedegs samuSao pirobebis srulyofisaken. 

skandinaviuri qveynebis muSaobis gamocdilebidan 

gamomdinare, manqanuri damzadeba sargebliania imiT, 

rom is praqtikulad gamoricxavs travmebs, moiTxovs 

nakleb organizacias da kontrols. amasTan erTad, 

moiTxovs memanqaneebis maRal kvalifikacias da 

mravalcvlian samuSao reJims. 

4.4. tyis saWrel - roksaWrel - dammoravi 

manqanebis mwarmoeblurobis angariSi 

cikluri moqmedebis trdm -is saangariSo 

mwarmoebluroba (m3/sT) SeiZleba viangariSoT 

gantolebiT: 
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sadac    - Soltis saSualo moculoba, m3;    - 

ciklis xangrZlioba, wm. 

manipulatoruli moqmedebis trdm -isaTvis: 

                                     

sadac    - satac - saWreli mowyobilobis (ssm) 

xesTan mitanaze da damiznebaze daxarjuli dro, wm; 

   - harvesteris agregatis berketebis CaWeris dro, 

wm;    - xis waqcevis dro, wm;    - rokebis waWris 

dro, wm;    - Soltis damorvis dro, wm;    - erTi 

teqnologiuri sadgomidan meoresTan gadasvlis 

dro erT xeze gavliT, wm. 

(4.1) formuliT SeiZleba ganisazRvros    da 

rdm, Tu gamosaxulebaSi gamovricxavT xis waqcevis 

dros. 

ssm -is damiznebaze da mitanaze saSualo dro 

SeiZleba ganisazRvros formuliT: 

   
   

     

     

    
   

sadac R da r - trdm an rdm manipulatoris 

maqsimaluri da minimaluri Sverebi, m;      - ssm -is 

gadaadgilebis siCqare, m/wm. 
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harvesteri agregatiT xis tanis CaWeris dro 

damokidebulia misi CamWeri berketebis gaxsnis 

sidideze Dx.a, m, xis diametrze CaWeris zonaSi dC, m 

da CamWeri berketebis moZraobis siCqareze VC (0.2 - 

0.3 m/wm) da tolia: 

   
 ხ     

  
   

erTi xis waqcevaze dro ganisazRvreba 

formuliT: 

   
       

  ხ    
       

sadac    gadaxerxvis sibrtyis saSualo 

diametri, m;  ხ   - sufTa xerxvis mwarmoebluroba, 

m2/wm;    - koeficienti, romelic iTvaliswinebs xis 

waqcevaze daxarjul dros (           ;    - 

koeficienti, romelic iTvaliswinebs sufTa xerxvis 

mwarmoeblurobis gamoyenebas (              

sufTa xerxvis mwarmoeblurobas gansazRvraven 

gamosaxulebidan: 

 ხ   
      

 
   

sadac   - xerxvis meqanizmSi miaxloebis 

siCqarea, m/wm (0.1 - 0.25). 

rokebis waWraze daxarjuli dro iangariSeba 

formuliT: 
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sadac   - moxerxili xis simaRle, m;   - 

koeficienti, romelic iTvaliswinebs rokebis 

gareSe zonis sigrZes xis varjis dawyebamde;  - 

koeficienti, romelic iTvaliswinebs gzis ra 

manZils gadis harvesteris agregati xis waqcevis 

dros (rdm _Tvis   =1);    - wveros simaRle, m;    - 

xis tanis gaTrevis saSualo siCqare rokebis waWris 

gareSe, m/wm (pasportis);    - xis tanis gaTrevis 

saSualo siCqare rokebis waWrebis dros, m/wm 

(                 

xis tanis damorvis dro ganisazRvreba 

formuliT: 

   
       

 
 
     

  
      

sadac      - ganaxerxis saSualo diametri, m;    - 

ganaxerxebis ricxvi;   - xis tanis gaTrevis 

Seneleba damuxruWebis dros, m/wm2. 

Tavis mxriv    
  

   
   da  

         
    

        
        

sadac    - harvesteris agregatis damuxruWebis 

saSualo gza Soltis gaCerebamde ganaxerxis 
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SesrulebisaTvis, m (                    - xis 

tanis diametrebi damorvis adgilebSi, m. 

teqnologiur sadgomebs Soris gadasvlis dro 

erT xeze Seadgens: 

 ნ  
  

    
   

sadac    - manqanis momijnave sadgomebs Soris 

manZili, m;    - tyesakafze harvesteris 

gadaadgilebis saSualo siCqare, m/wm (           

m/wm);   - erTi sadgomidan damuSavebuli xeebis 

raodenoba. 

sruli Wrebis dros teqnologiur sadgomebs 

Soris gadasvlis manZili ganisazRvreba 

Semdegnairad: 

         
xolo arasruli Wrebis dros -        

erTi sadgomidan moWrili xeebis ricxvi: 

  
  

  
    

sadac    - erTi sadgomidan moWrili merqnis 

jamuri moculoba, m3; 

   
       

   
   

sadac   - erTi teqnologiuri sadgomidan 

damuSavebuli tyesakafis farTobi, m2;    - maragi  1 

ha-ze, m3;   - Wris intensiuroba, % (sruli Wrebis 

dros       ).  

realur pirobebSi trdm -is mier erTi 

sadgomidan muSavdeba namglis saxis mqone 
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tyesakafis ubani, romlis farTobi (m2) 

ganisazRvreba formuliT: 

  
     

 
                              

     

     
  

sadac   - manipulatoris isris maqsimaluri 

Sveris gamoyenebis koeficienti (  = 0.8 - 0.93). 

arasruli Wris dros erTi teqnologiuri 

sadgomidan dasamuSavebeli ubnis forma da misi 

farTobi (m2) SeiZleba ganisaRvros gamosaxulebidan: 

                      
 

sadac   - morsaTrevi sakabdos sigane, m (ara 

naklebi harvesteris siganisa). 

manqanis cvluri mwarmoebluroba: 

               

sadac   - samuSao cvlis xangrZlivoba, sT;    - 

reglamentirebuli gacdenebi, sT;    = 1.45 sT 

cvlaSi. 

trdm -is gamomuSavebis normebi m3 cvlaSi 

zafxulis da zamTris periodebSi Tovlis safaris 

0.7 m siRrmis dros mocemulia 4.1 cxrilSi. 

 

 

 

cxrili 4.1. 

trdm -is gamomuSavebis normebi cvlaSi 

Soltis 
saSualo 
moculoba, 

m3 

sortimentis saSualo sigrZe, m-mde: 

2 3 4 5 6 
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SeniSvna: mricxvelSi - trdm "VALMET - 862" - Tvis; 

mniSvnelSi - trdm "СофитХ" - Tvis. 

sazRvargareTeli saukeTeso operatorebi 

xelsayrel pirobebSi muSaobis dros or - sam 

cvlian reJimSi trdm-iT amzadeben weliwadSi 40 - 80 

aT.m3 - mde merqans. winaswari aReba buCqnaris, 

xeqceulis, xolo sruli Wrebis dros mcirezomiani 

xeebis (d1,3 ≤13sm), romlebsac amzadeben pirveli 

miRebiT sxva manqanaTa sistemebiT (benzinis xerxi - 

mciregabaritiani traqtori), saSualebas iZleva 

gavzardoT harvesterebis mwarmoebluroba 5 - 23% -

mde Sromis pirobebis gaumjobesebisa da xis 

saSualo moculobis gazrdis xarjze. 

 

4.5. tyesakafze sortimentebis daxarisxeba da 

daStabeleba 

tyesakafze Soltebis damorvis dros gadasatan 

Zraviani instrumentebiT sortimentebis dalageba 

(Segroveba) sakabdos gaswvriv warmoebs muSebis 

mier. sortimentebis qvedaxarisxeba sigrZeebisa da 

0.14 - 0.17 31/26 42/36 51/44 59/51 66/57 

0.22 - 0.23 42/36 56/49 68/59 79/68 86/74 

0.40 - 0.49 59/51 78/67 93/81 105/91 114/99 

0.76 - 1.10 88/76 113/98 132/114 146/126 157/136 
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dasaxelebebis mixedviT xorcieldeba forvarderiT 

da SeeTavseba maT morTrevas. sakafze operatori 

gadaadgilebs satvirTav - satranporto manqanas, 

tvirTavs mas erTi dasaxelebis sortimentebiT, 

mizidavs maT zeda sawyobze da awyobs Stabelebad. 

Semdegi reisiT zeda sawyobze miizideba sxva 

dasaxelebis sortimentebi da daewyoba sxva 

StabelSi da a.S. mTian adgilebSi tyesakafze 

damzadebuli sortimentebi Cveulebrivad xarisxdeba 

da Stabelebad ewyoba zeda sawyobze tyesakafidan 

maTi sabagiro morsaTrevi danadgariT mizidvis 

Semdeg. 

tyesakafze sortimentebis damzadebis dros 

mravaloperaciuli manqanebiT sigrZeebiT da 

dasaxelebebiT, qvedaxarisxebas asrulebs TviT 

manqana, sortimentebs mikroSekrulebad awyobs 

sakabdos gaswvriv orive mxridan ganlagebul 3 - 5 

metrian zonaSi. gansazRvruli saxis sortimentebis 

gancalkevebiT mizidva zeda sawyobze Sesabamis 

StabelSi dawyobiT sruldeba forvarderiT. 

tyis datvirTvis punqtebze Soltebis damorvis 

dros sortimentebs saWiroebis SemTxvevaSi agreTve 

axarisxeben da awyoben Stabelebad. Tu tyis 

masalebi gadaitvirTeba momxmareblebTan, maSin 

daxarisxeba aucilebelia. im SemTxvevaSi, roca 

merqani gadaizideba qveda sawyobze, warmoebs 

mxolod qvedaxarisxeba saqmian da dabalxarisxian 

tyis masalebad, xolo saqmianis - nawilobriv kidev 

sigrZis mixedviT. sabolood tyis masalebs - 

axarisxeben qveda sawyobze. 
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tyis datvirTvis punqtebze tyis masalebi 

xarisxdeba gamartivebuli da iafiani xerxebiT. 

xSirad am miznebisaTvis iyeneben xe - tyis 

damamzadebel manqanebs, romlebic aRWurvilia 

ybebiani sataci manipulatoriT, an specializebuli 

srulsabruni satvirTav - daStabelebis manqanebiT. 

sortimentebis daStabeleba warmoebs uSualod 

tyesazid ganStoebaze (Stoze). movliTi Wrebis 

Catarebis dros moednebis momzadeba mdgomareobs 

gzispira zolis buCqnarisa da buCq - jagnarisagan 

(wvrilnarisagan) daaxloebiT 10 m siganeze gawmenda 

da lagebad dawyoba 8-12 sm sisqis morebad momavali 

Stabelebis qveS. mizanSewonilia adgilis saxiT 

Stabelis qveS gamoviyenoT bunebrivi "fanjrebi" - 

mdeloebi, kordebi (motitvlebuli adgilebi) da a.S. 

mTavari sargeblobis Wrebze sortimentebis 

Stabelebs ganalageben tyesazidi ganStoebis 

paralelurad, sortimentebis iseTnairad dawyobiT, 

rom maTi RerZi iyos ganStoebis RerZis 

perpendikularuli. sortimentebis TiToeuli 

Stabelis qveS awyoben StabelisqveSa adgilebs 

safenebis ori rigiT saSeSe morebisagan. ricxvi 

StabelisqveSa adgilebis dadgenilia daxarisxebis 

sixSirisa da tyis masalebis moculobisagan 

damokidebulebiT, gankuTvnili tyis datvirTvis 

punqtze (zeda sawyobze) Sesanaxad. Stabelis tipi, 

misi simaRle da tyesazidi ganStoebidan dacileba 

damokidebulia daStabelebaze gamoyenebuli 

meqanizmis tipze da sortimentebis datvirTvaze. 

4.6. tyesakafze maragad Soltebis daStabeleba 
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tyesazidi gzis trasasTan merqnis maragebis 

Seqmnis xarjze SeiZleba uzrunvelvyoT sawarmos 

wlis ganmavlobaSi ritmuli muSaoba transportze 

da qveda sawyobebze, ufro srulad aviTvisoT 

tyesakafi fondi. merqnis maragebi iqmneba Soltebis 

Stabelebad dawyobis gziT, xeebis an sortimentebis 

vaxturi meTodiT muSaobis dros, merqnis gadatana 

erTi saxis tyesazidi transportidan meoreze, 

sezonuri moqmedebis gzebiT. 

Tavisi daniSnulebis mixedviT merqnis maragebi 

SeiZleba iyos operaciuli an sezonuri. merqnis 

operaciuli maragebi iqmneba mosazRvre manqanebis 

(magaliTad: roksaWreli da damtvirTavi, tyesazidi 

transporti) Tanabarzomieri da mwarmoebluri 

muSaobis yzrunvelsayofad, romlebic 

amoqmedebulia teqnologiur procesSi. operaciuli 

maragi Cveulebrivad xe - tyis damamzadebeli 

brigadis 3 - 5 cvluri moculobis warmoebis tolia 

da iqmneba xe - tyis damamzadebeli manqanebiT maTi 

muSaobis procesSi. 

sezonuri maragebi iqmneba ugzoobis periodze, 

agreTve sezonuri moqmedebis gzebze merqnis 

gamotanis dros (Tovlian da Tovl - yinulian) da 

tyesazidi gzis tipze damokidebulebiT SeiZleba 

Seadginon warmoebis wliuri moculobis 3 - 40%. 

tyesazid gzebTan rekomendebulia merqnis Semdegi 

maragebi (cxr.4.2). 
cxrili 4.2 

tyesazid gzebTan rekomendebuli merqnis maragebi 

 

gzis tipi merqnis maragi,%,wliuri 
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 maragebis 
ganTavseba 

moculobis 
gamozidvis 

saavtomobilo 
mTeli wlis 
moqmedebis 

tyesakafebze 
gzasTan 

3 - 7 

saavtomobilo 
gruntuli 

 
aseve 8 -15 

saavtomobilo 
sezonuri 
moqmedebis 
(zamTris) 

aseve 25 - 40 

 

damzadebuli merqani ewyoba mWidro Stabelebad 

specialurad momzadebul StabelisqveSa adgilebze 

(uxeSi dagegmva, jirkebis moWra miwis Tanpirad, 

safenebis dawyoba saSeSe merqanisagan). 

Stabelebis dasawyobi moTxovnili farTobi 

SeiZleba ganisazRvros formuliT: 

   
      

   
   

sadac    - Soltebis Stabelebad dasawyobi 

farTobi, m2;    - maragad dasawyobi Soltebis 

moculoba, m3;   - Stabelis saSualo simaRle, m;   - 

Stabelis srulmerqnianobis koeficienti. 

imis gaTvaliswinebiT, rom zamTris dasawyisi 

iTvleba zeda sawyobebidan Soltebis sezonuri 

maragebis intensiuri gamozidvis dasawyisad, xolo 

maTi Seqmna mimdinareobs gazafxul - zafxul - 

Semodgomis periodSi, merqnis sezonuri maragis 

moculoba tyeSi icvleba wlis ganmavlobaSi da 
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misi sidide t - uri Tvis pirveli ricxvisaTvis 

SeiZleba ganisazRvros formuliT: 

  
   ნ      

 

   

 

   
                          

sadac   
  - t - uri Tvis pirvel ricxvSi merqnis 

maragi tyeSi, m3;   
  da   

  - Sesabamisad t - uri 

TvisaTvis merqnis damzadebisa da gamozidvis 

moculobebi, m3;  ნ - merqnis gardamavali narCeni 

tyeSi pirveli ianvrisaTvis, m3; mis mniSvnelobas 

Rebuloben sawarmos monacemebis mixedviT an 

gansazRvraven maT damokidebulebas: 

 ნ                                          

sadac    - warmoebis wliuri moculoba, m3;   - 

tyeSi merqnis narCenebi procentebSi (sxvadasxva 

sawarmosaTvis sxvadasxvaa da icvleba   = 2.5 - 7% - 

mde). Soltebis sezonuri maragebis moculobebis 

cvlilebis dinamikis da maTi Senaxvis vadebis 

codna friad mniSvnelovania, raTa ar moxdes maTi 

xarisxis daqveiTeba. 

magaliTi - cnobilia    = 300 000 m
3;   = 5%;   

  

= 30 000 m3;   
  = 35 000 m3;   

  = 36 000 m3;   
  = 40 000 

m3; saWiroa ganisazRvros merqnis maragebis 

moculobebi tyeSi pirveli ianvrisaTvis, 

TebervlisaTvis, martisaTvis (4.3) da (4.2) 

formulebidan gvaqvs, m3: 

1 ianvrisaTvis  ნ = 0.01*5*300000 = 15 000; 
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1 TebervlisaTvis   
  = 15000 + (30000 - 36000) = 

90000; 

1 martisaTvis   
  = 15000 + (30000 - 36000) + (35000 

- 40000) = 4000. 

SesaZlebelia Soltebis tyesazidi gzebis 

trasebTan maragad dawyobis ramodenime xerxi. 

tyesakafebze udidesi gamoyeneba miiRes Semdegma 

xerxebma: morsaTrevi traqtoriT Segroveba; ori 

morsaTrevi traqtoriT daStabeleba; ybebiani 

tyismtvirTavebiT daStabeleba. 

suraTze 4.9,a mocemulia Soltebis tyesakafze 

SegrovebiT daStabelebis sqema, romelsac 

awarmoeben morsaTrevi traqtoris buldozeriT. 

tyesazid ganStoebasTan moednis momzadebis Semdeg 

toveben or maRal jirks 1, romlebic asruleben 

Stabelis SemzRudavis rols. Soltebis Sekrulas 4 

moTrevis Semdeg, traqtori 5 buldozeriT 

gadaadgilebs maT StabelqveSa lagebze 3 StabelSi 

2 da a. S. erT StabelSi awyoben ara umetes 200 m3 

Soltebs. Tu Soltebis morTreva da Segroveba 

StabelSi warmoebs erTi da igive traqtoriT, maSin 

gamomuSavebis erTian normebs morTrevaze amcireben 

daaxloebiT 10 % - iT. 
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sur.4.9. tyesakafze Soltebis daStabelebis sqemebi 

ori traqtoriT merqnis daStabelebis dros mas 

asruleben morsaTrevi traqtorebiT, specialuri 

maformirebeli bagirebis 6 gamoyenebiT da 

mosaxsneli sabagiro SemosakravebiT 7 (sur.4.9,b). 

maformirebel bagirs erTi boloTi amagreben Zlier 

jirkebze 8 tyesazid ganStoebasTan, xolo meore 

bolos toveben Tavisuflad. mas deben lagebis 

gaswvriv da masze awarmoeben Soltebis 6 - 8 

Sekrulas morTrevas. Semdeg maformirebeli 

bagirebis Tavisufal boloebs gadaisvrian 

Sekrulebis zemodan da miabamen morsaTrev 
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traqtorebze, romlebic SeaTreven Sekrulebs 

StabelSi. maformirebeli bagirebis moSvebis Semdeg, 

rom ar daiSalos Seqmnili paketi 9, mas amagreben 

SemzRudvel jirkebze 1 mosaxsneli sabagiro 

SemosakravebiT 7. aseTi teqnologia iZleva 

saSualebas erTi Stabelis moculoba gaizardos 800 

- 1000 m3 da amiT 4 - 5 jer Semcirdes daStabelebis 

fronti. radganac Soltebsac aStabeleben igive 

traqtorebiT, riTac awarmoeben morTrevas, 

gamomuSavebis erTian normebs morTrevaze amcireben 

saSualod 7 % - iT. 

daStabelebis dros Soltebis tyismtvirTaviT 11 

(sur.4.9,g) tyesazidi gzebis gaswvriv ewyoba 

moednebi. Soltebis Stabelebi ybebiani 

tviTmtvirTavebis muSaobis moxexebulobisaTvis 

saWiroa ganlagdes tyesazidi gzis 

perpendikularulad da maTi sigrZe ar unda 

aRematebodes 60 m, xolo manZili momijnave 

Stabelebs Soris unda iyos ara nakleb 10 m. 

Soltebs StabelebSi awyoben kintebiT gamozidvis 

mimarTulebiT. tyismtvirTavis gasvlisaTvis 

tyesazid gzasa da Stabelis dasawyiss Soris unda 

Seiqmnas 7 - 9 m siganis zoli. 

morsaTrevi traqtorebi miaTreven Soltebs 10 

moedanze da awyoben lagebze 3. tyismtvirTavi 11 

morigeobiT waitacebs moTreul Soltebs da 

gadaadgilebs maT StabelSi 2 romelic tyesazidi 

ganStoebis (Stos) mxridan SezRudulia 2 - 2.5 m 

simaRlis jirkebiT 1. Stabelis 2.5 m simaRlis 

miRwevis Semdeg masSi merqnis moculoba Seadgens 

1000 - 1200 m3. Soltebis maragis koncentraciis 



265 
 

mizniT da tyismtvirTavis carieli gadarbenebis 

ricxvis Sesamcireblad Stabelebi SeiZleba daewyos 

tyesazidi gzis 12 ganStoebis orive mxares 

(sur.4.9,d). formirebul Stabelebs aRniSnaven 

mauwyebliT, romelTa simaRle unda aRematebodes 

Tovlis safaris mosalodnel siRrmes. 

 

4.7. tyesakafze merqnis Senaxvis wesebi da vadebi 

satyeo masalebis tyesakafebze Senaxvas da 

datvirTvis punqtebze organizacias ukeTeben 

mxolod maSin, roca ama Tu im mizezis gamo misi 

gatana SeuZlebelia qveda sawyobze, Semdgomi 

gagzavnis an gadamuSavebis punqtebze. 

satyeo masalebs SesaZleblobis mixedviT 

winaaRmdegoba gauwion mwerebiT, sokoebiT da 

daskdomiT daSlas yofen medegobis or klasad, 

ixileT mocemul cxrilSi 4.3. 
cxrili 4.3 

satyeo masalebis daSlis medegoba  

mwerebiT, sokoebiT da daskdomiT 

medegobis 
klasi 

jiSebi 

dazianeba 
daskdomiT 

mwerebiT sokoebiT 

I (medegi) 

soWi, aryi, wifeli,  
boyvi rcxila, 

nekerCxali, muryani, 
verxvi, alva,  

soWi, muxa,  
ifani, 

nekerCxali, 
mTis 

nekerCxali. 

naZvi, fiWvi, 
soWi, 

kedari, verxvi, 
cacxvi, alva, 

aryi, 

II 
(aramedegi) 

naZvi,fiWvi, 
kedari, muxa, 

naZvi, fiWvi, 
kedari, 

wifeli,rcxila, 
mTis bokvi, 
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ansxvaveben tenian, mSral da qimiur xerxebs tyis 

masalebis Senaxvisa da gafuWebisagan dasacavad. 

merqnis gafuWebis udidesi saSiSroeba tyeSi 

Senaxvis dros aRiZvreba vegetaciuri periodis 

ganmavlobaSi, amisaTvis am periodSi Senaxvis 

aucileblobis dros mimarTaven tenian (an mSral) 

Senaxvis xerxs qimiuri dacviT. 

Senaxvis dasaSvebi vadebi damokidebulia 

Senaxvis xerxebze, misi pirobebis, merqnis medegobis, 

klimaturi zonis da sxva faqtorebisagan. 

Senaxvis teniani xerxi iTvaliswinebs tyis 

masalebis rigiT an mWidrod Cawyobas StabelebSi, 

torsebis gazomvas da daCrdilvas, Stabelebs Soris 

intervalebis dafarvas, gayinvas, daTovlas, 

dawvimebas da a. S. 

mSral xerxs iyeneben gaqerqili sortimentebis 

mrgvali saxiT Senaxvis dros, is iTvaliswinebs 

sortimentebis dawyobas gameCxerebul Stabelebad. 

amav dros iyeneben torsebis daCrdilvas da 

gagozvas. 

Senaxvis qimiuri xerxi gvTavazobs gauqerqavi 

tyis masalebis damuSavebas momwamlavi 

nivTierebebiT, romlebic icaven mwerebis da 

sokoebis mxridan dazianebebisagan, xolo 

ifani, aryi, 
wifeli, 
rcxila, 
muryani, 
alva, 
cacxvi, 

nekerCxali, 
muxa,ifani, 
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aucileblobis SemTxvevaSi, aorTqlebis 

SemcirebisaTvis. 

Soltebis sezonur maragebs awyoben tyesazidi 

gzebis trasebTan mWidro StabelebSi teniani 

SenaxvisaTvis. aseTi Stabelebis Segroveba xdeba 

morsaTrevi traqtoris buldozeriT frTiT, xolo 

dawyoba ybebiani damtvirTaviT. Stabelebis zomebi 

siRrmeSi da maT Soris manZili reglamentirebulia 

normebiT. aucileblobis SemTxvevaSi Stabelebs 

xuraven dasaCrdilebeli masaliT (naCexi narCenebiT, 

uxeSi mcenareebiT da a. S.), afrqveven Sxamqimikatebs 

da torsebze adeben damcav sagozavs. TiToeul 

Stabelze saWdes saxiT adgenen pasports, 

romelzedac mouSorebeli saRebaviT miuTiTeben 

Stabelis nomers, damzadebis dros, brigadiris 

gvars, StabelSi Cawyobili merqnis moculobas. 

zamTris periodSi tyis masalebis dacva ar 

esaWiroebaT. Senaxvis vada ar izRudeba. 

gazafxul - zafxulis periodSi damzadebuli 

sortimentebi, damcavi RonisZiebebis Catarebis 

gareSe SeiZleba Seinaxos ara umetess 10 dRe - Rame. 

meti xniT Senaxvis dros, morebs awyoben mWidro 

Stabelebad da torsebs adeben damcav sagozavs. 

aucileblobis SemTxvevaSi Stabelebs xuraven naCexi 

narCenebiT. 

tyesakafebze aramedegi jiSebis tyis masalebis 

Senaxvis saerTo vadebi ar unda aRematebodes or 

Tves. medegi jiSebis tyis masalebi SeiZleba 

inaxebodes oTx Tvemde. 
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4.8. usafrTxo muSaobis ZiriTadi wesebi 

Soltebis damorvaze, daxarisxebaze da merqnis 

daStabelebaze 

gadasatani Zraviani instrumentebiT Soltebis 

damorvis dros muSebma unda miiRon damorvis 

dadgenili wesebi da normebi, romlebic 

gamoricxaven moxerxili morebis moulodnel 

dacemas. ar SeiZleba daiSvas saxerxi jaWvis zeda 

Stos ganaxerxSi CaWedva, radganac am SemTxvevaSi 

xerxi SeiZleba gadmovardes muSaze. xerxvis 

dawyebis win xesTan pirvel rigSi unda Caidgas 

sayrdeni, xolo Semdeg saxerxi jaWvi. damrec 

ferdobebze damorvis dros aucilebelia Soltebis 

saimedod Camagreba, xolo muSa unda imyofebodes 

ferdobis mTian mxares. tyesakafze Soltebis 

dammoravs ekrZaleba: tyis Wris 50 metriani 

saxifaTo zonis darRveva; Soltebis damorva 350 - 

ze meti daxrilobis ferdobze; aramdgrad 

mdgomareobaSi myofi Soltebis damorva; grovebad 

dawyobili Soltis an Soltebis fexze mdgar 

mdgomareobaSi xerxva; dablagvebuli jaWviT an 

gaumarTavi xerxiT muSaoba. sortimentuli 

damzadebis dros tyis masalebis Segroveba unda 

xdebodes damatebiTi instrumentebis daxmarebiT 

(kakvebiT, satacebiT, azarmacebiT, barjebiT da a. S.). 

specializebuli manqanebiT damorvis, tyis 

masalebis daxarisxebis da daStabelebis dros 

umjobesdeba muSaobis pirobebi da praqtikulad 

gamoiricxeba xeliT Sroma. aseTi manqanebis 
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gamoyenebis dros, saWiroa daculi iyos 3.10 

paragrafSi Camoyalibebuli ZiriTadi moTxovnebi. 

damorvis, daxarisxebis da daStabelebis adgilebSi 

ucxo pirTa daswreba akrZalulia. gamoricxulia 

adamianebis yofna aweuli da gadaasadgilebeli 

tvirTiT. 

zeda sawyobze tyis daxarisxeba - daStabeleba 

unda warmoebdes Sesabamisi saxiT momzadebul 

Tanaswor moednebze. sortimentebis da Soltebis 

sawyobSi moTavsebis dros, aucilebelia 

uzrunvelvyoT Stabelebis mdgradoba da maT Soris 

gasasvlelebi siganiT ara naklebi 2 m-isa. mrgvali 

tyis masalebis simaRle unda iyos ara naklebi misi 

sigrZis 1/4 - isa, magram ar unda aRematebodes 

mocemul StabelSi Cawyobil moris erTnaxevar 

sigrZes. xeliT daStabelebis dros Stabelis 

simaRle ar unda aRematebodes 1.8 m-s. 
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