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saqarTvelo, rogorc miwaTmoqmedebis regioni ekuTvnis samTo 
zonas, aRniSnul zonaSi meqanizebuli samuSaoebis Catareba 
moiTxovs specialuri, samTo modifikaciis traqtorebis  da 
sasoflo-sameurneo manqanebis did raodenobas da maT swor 
eqspluatacias. amasTan cnobilia, rom Tavisi specifiurobis gamo 
saqarTveloSi sasoflo-sameurneo tvirTzidvisas moZraobis 
marSrutebi xSirad garTulebuli sagzao pirobebiT xasiaTdeba. 
kerZod, savali gzebi Seicaven mixveul-moxveul, aRmarTebian da 
mouwyobeli safaris mqone monakveTebs. aseT pirobebSi 
satransporto saSualebis siCqare Sors aris optimalurisgan, 
xSirad saWiro xdeba gazrdili gamavlobis satransporto 
saSualebis gamoyeneba da zogjer SeiZleba marSrutebze mobiluri 
teqnikisTvis miuRweveli monakveTebic arsebobdes. zemoTqmuli 
Taviseburebebis gamo soflis meurneobis warmoebaSi gamoyenebuli 
satransporto saSualebebi Zalzed mravalferovani SeiZleba iyos: 
sarkinigzo, sazRvao da sahaero transporti, mZlavri 
supertrailerebi, avtomatareblebi, gazrdili gamavlobis da mcire 
tvirTamweobis satvirTo avtomobilebi, satraqtoro-satransporto 
agregatebi, motoblokuri satransporto saSualebebi, jalambrebi, 
saWapane transporti, sabagiro gzebi, pnevmotransportiorebi da 
sxva. 
    sasoflo-sameurneo teqnikis da satransporto saSualebebis 
teqnikur serviss arTulebs isic, rom teqnika qveyanaSi stiqiurad 
Semovida TiTqmis yvela maTi mwarmoebeli qveynebidan. garTulda 
maTi servisi da Semcirda gamoyenebis koeficienti, rac mZime 
tvirTad daawva maT mflobel firmebs. amis gamo aucilebeli gaxda 
sasoflo-sameurneo teqnikis da satransporto saSualebebis 
racionaluri Semadgenlobis gansazRvris  meTodebis gadasinjva, 
kerZod dasazustebelia optimalurobis kriteriumis sakiTxi, 
sakuTari da daqiravebuli satransporto saSualebebis optimaluri 
SeTanawyobis sakiTxebi. aseve aucilebeli gaxda Camoyalibdes 
meTodika, romelic uzrunvelyofs optimaluri manqanaTa sistemebis 
da satransporto saSualebis SerCevas samuSaos moculobis da 
adgilobrivi bunebriv-sawarmoo pirobebis gaTvaliswinebiT. 
fakultetebis specialobis bakalavrebisTvis, magistrebisTvis da 
doqtorantebisTvis. 

    avtori siamovnebiT miiRebს naSromis mimarT gamoTqmul 
safuZvlian SeniSvnebs. 
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Tavi 1. praqtikuli samuSaoebi sasoflo-sameurneo agregatebis da 

satransporto saSualebebis gamoyenebis analizur meTodebze 
 

1.1. muSa teqnologiuri manqanebis winaaRmdegobis angariSi masis 
cvlilebis gaTvaliswinebiT. 

samuSao manqanebis energetikuli Tvisebebis ZiriTad 
maxasiaTeblebs warmoadgens maTi samuSao winaaRmdegoba (muSa 
svlis winaaRmdegoba) samR  da gamoyenebuli simZlavre samN  

(procesis energotevadoba). Ggarda amisa ganixilaven uqmi svlis 
winaaRmdegobas, uqR ; winaaRmdegobas satransporto mdgomareobaSi 

da saxva. 
angariSis mosaxerxeblobisaTvis, mxedvelobaSi Rebuloben ra 

erTnairi manqanebis did raodenobas, romlebic erTmaneTisagan 
gansxvavdebian mxolod modebis ganiT B , m; damuSavebis siRrmiT 
h , m; Semotanilia wevis xvedriTi winaaRmdegobis cneba niadagis 
swor zedapirze _ xvK . ferdobebze agregatis wevis winaaRmdegoba 

ramdenadme gansxvavebulia gverdiTi mdgenelis arsebobis gamo da 
is kvlevis sagans warmoadgens. 

amasTan ganixilaven xvedriT winaaRmdegobas Semdegi 
SemTxvevebisaTvis /16/: 

a) erTnairi tipis manqanebisaTvis, romlebic gansxvavdebian 
erTmaneTisagan mxolod modebs ganiT: 

 

              
B

R
K                               (1.1) 

 
K  - s ganzomileba aris kn/m.; 
b) manqanebisaTvis, romlebic gansxvavdebian, rogorc modebis 

ganiT, aseve damuSavebis siRrmiT (magaliTad, guTnebisaTvis) 
 

                     
BR

guT

g

R
K                                  (1.2) 

 

gK  gamoisaxeba kn/m2.; 

g) manqanebisaTvis, romelTa xvedriTi winaaRmdegoba 
umTavresad damokidebulia mis wonaze da wonis proporciulia. 

 

                    f
G

R
K f                                  (1.3) 
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sadac f  _ proporciulobis koeficientia, romelsac moZraobis 
winaaRmdegobis koeficienti ewodaba. is uganzomilebo sididea. 

iseTi manqanebisaTvis, romelTa samuSao organoebis aZvra 
swarmoebs simZlavris amrTmevi lilvidan, angariSs awarmoeben 
simZlavris amrTmevi lilvis aZvraze, danaxarjebis mixedviT salN . 

amasTan zogierT SemTxvevaSi simZlavris amrTmevi lilviT  
amZravi manqanebis xvedriT winaaRmdegobas gansazRvraven aseTi 
saxiT: 

 

                  
VB

N
K

sal

sal                                 (1.4) 

 
sadac  V  - agregatis moZraobis siCqarea, m/wm; 
        B  - gamoisaxeba, kn/m. 

im SemTxvevaSi, rodesac agregatis winaaRmdegoba 
damokidebulia mis TviTgadagorebaze da sasoflo-sameurneo 
manqanebis winaaRmdegobaze, sruli winaaRmdegoba gamoisaxeba 
formuliT: 

                     fGKBR                            (1.5) 
  
im SemTxvevaSi, roca agregatis wona icvleba teqnologiuri 

procesis Sesrulebis dros, e.i.  tGG   
                 

                          
 
 

t
td

tdG
GtG  0                       (1.6.) 

 
sadac   0G  - agregatis sawyisi wonaa, kn; 

        
 

dt

tdG
 - wonis cvlilebis intensivobaa, kn/wm; 

   T  - masis cvlilebis droa (bunkeris Sevsebis an daclis dro). 
radganac teqnologiuri procesebi xasiaTdebian masis 

Tanabari cvlilebiT, amitom 
 

                    t
T

GG
GtG T 0

0


                         (1.7) 

 
amis gamo 

                






 
 t

T

GG
GfKBtRR T 0

0                   (1.8)         
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am SemTxvevaSi  tRR   cvladi sididea da mxedvelobaSi unda 
iqnas miRebuli. unda iqnes gaTvaliswinebuli agreTve, rom 
agregatebis samuSao winaaRmdegoba SemTxveviTi sididea da 
agregats unda hqondes garkveuli resursi mis dasaZlevad. 

      
 
 
 
 
 
1.2. sasoflo-sameurneo agregatis wevis winaaRmdegobis angariSi. 

aRmarTis winaaRmdegoba. agregatis muSaobis dros 
ferdobebze warmoiqmneba damatebiT wevis winaaRmdagoba R , 

romelsac ganapirobebs agregatis wona masSi Semavali 
elementebis: traqtoris, gadabmulas da sasoflo-sameurneo 
manqanebis wonebis mixedviT; 

agragatis sruli winaaRmdegoba, romelic gamowveulia misi 
aRmarTze moZraobiT, gamoiTvleba formuliT: 

 

                 ssmgadtragr GGGR   sin                     (1.9) 

 
xolo zogad SemTxvevaSi, roca agregati kompleqsuria 
 

               







 



n

i

GGGR
1

isin  ssmgadtragr                    (1.10) 

 
sadac trG  aris traqtoris sakuTari wona, kn; 

              gadG - gadabmulas wonaa, kn; 

       iG i ssm  nomris sasoflo-sameurneo manqanis wona, kn; 

n  - manqanaTa raodenoba agregatSi. 

    - aRmarTis daxris kuTxe, grad; 
ferdobebis damuSaveba xSirad warmoebs maTi ganivi 

mimarTulebiT eroziis sawinaaRmdego agroteqnikuri moTxovnebis 
gamo. rogorc zemoT iyo aRniSnuli, aseT SemTxvevaSi agregatis 
wevis winaaRmdegoba ramdenamde gansxvavebulia da misi 
ricxobrivi mniSvnelobebi konkretuli pirobebisaTvis Semdgom 
dazustebas moiTxoven. 

agregatis wevis winaaRmdegoba. agregatis sruli 
winaaRmdegoba zogad SemTxvevaSi ganisazRvreba formuliT: 
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               RRRRRR  0
agrdamgadagr R                (1.11) 

 
sadac damgad RRRR 0  - agregatis winaaRmdegobaa horizontalur 

zedapirze, kn; 

damR  - damatebiTi winaaRmdegobaa, romelic warmoiqmneba 

teqnologiuri procesis Sesrulebis dros, kn. 
Rtr – traqtoris transmisiaSi dakarguli Zala, kn; 

samTo pirobebSi damatebiTi winaaRmdegobebi warmoiqmnebian 
agreTve ferdobis ganivi mimarTulebiT damuSavebis dros, 
agreTve samTo pirobebSi xSirad agregatis muSaoba swarmoebs 
daumyarebeli reJimiT. aRniSnul SemTxvevaSi warmoiqmneba 
damatebiTi winaaRmdegoba, romelic inerciis Zalebis 
daZlevasTan aris dakavSirebuli da iangariSeba formuliT: 

 
                      agrMj R                             (1.12) 

 

sadac      - aris aCqareba m/wm2; 

agrM  - agregatis dayvanili masa, kg. 

Aagregatis wevis winaaRmdegobis dros erTi inerciuli 
mdgomareobidan meoreSi gadasvlis dros warmoqmnili 
winaaRmdegobis Zala aucileblad unda iqnas gaTvaliswinebuli 
da am SemTxvevaSi 

             jRRRRRR  damgadagr                         (1.13) 

 
 
 
 
1.3 agregatis wevis balansis gansazRvra. 

Tu mxedvelobaSi miviRebT imas, rom 
dt

dv
M  warmoadgens 

inerciis dayvanil Zalas jP , romelic mimarTulia aCqarebis 

sawinaaRmdego mxares, maSin Zalebi, romlebic moqmedeben 
agregatis moZraobis mimarTulebiT, SeiZleba warmodgenil iqnas 
gantolebiT, romelsac ewodeba agregatis wevis balansis 
gantoleba. /16/ 

 
                 PjPPairPRF f  a                    (1.14) 
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radganac agregatis siCqare sasoflo-sameurneo samuSaos 
Sesrulebis dros SedarebiT mcirea, haeris winaaRmdegoba mcirea 
da praqtikulad SeiZleba nulis tolad miviRoT  0Pair . 

Aagregatebis vakeze da did masivebSi muSaoba swarmoebs 
ZiriTadad damyarebuli reJimiT. Amis gamo am SemTxvevaSi 

aCqarebis saSualo mniSvneloba .0
dt

dv
 

am SemTxvevaSi agregatis wevis balansis gantoleba Caiwereba 
aseTi saxiT: 

 
                   PPRF f  a                            (1.15) 

 
rogorc zemoaRniSnuli formulebidan Cans agregatis 

damyarebuli reJimiT moZraobis SemTxvevaSi akak RP  , xolo 

mamoZravebeli Zala winmam RF  . wevis Zalis, mamoZravebeli Zalis 

zRvruli (an optimaluri) mniSvneloba, romlebic axasiaTeben 
traqtiris saeqspluatacio Tvisebebs, damokidebulia ara 
gadasalaxavi winaaRmdegobis mniSvnelobaze, aramed traqtoris 
da misi Zravis SesaZleblobebze (Tvisebebze). 

samTo pirobebSi, agregatebi moZraoben xSirad araTanabrad 
da daxril nakveTebze, amitom am SemTxvevaSi agregatis wevis 
balansis gantoleba Caiwereba aseTi saxiT: 

 
                 jPPPRF f  amam                          (1.16) 

 
SemoRebuli iqna CaWidebis jamuri koeficienti  , romelic 

gadagorebis koeficientis analogiurad asaxavs F  mamoZravebeli 
Zalis da traqtoris CaWidebis Zalis CaWG  proporciulobas. 

 

                         
CaWG

F
   

 
muxluxa traqtorebisaTvis, agreTve yvela wamyvan Tvlebiani 

Tvliani traqtorebisaTvis CaWidebis wona igive traqtoris wonaa, 
xolo traqtorebisaTvis ori wamyvani TvliT./6/ 
 

               
 

G
L

MaLG
G

3

2cos 0 





CaW                    (1.17) 

 
sadac  L  - traqtoris grZivi bazaa; 
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a  - traqtoris simZimis centridan wamyvan RerZze SuaSi 
gamaval vertikalur sibrtyemde manZilia, m; 

0M  - wamyvani Tvlebis RerZze mabruni momenti; 

  - is saSualo mniSvnelobebi sxvadasxva pirobebisaTvis 
mocemulia specialur cxrilebSi /3/. Aaqedan ganisazRvreba 
mamoZravebeli Zala traqtoris CaWidebis wonis mixedviT, (wamyvani 
aparatis mixedviT). 

 
                     CaWCaW GF   

 
  - s nominalur mniSvnelobad miRebulia is mniSvneloba, 

romelic uzrunvelyofs mamoZravebeli Zalis traqtoris 
buqsaobis dasaSveb sazRvrebSi. Tvliani traqtorebisaTvis 
dasaSvebia 15% buqsaoba, xolo muxluxa traqtorebisaTvis 6...8%. 
am SemTxvevaSi 

 
                      CaWnCaW GF                               (1.18) 

 
mamoZravebeli Zalis maqsimaluri mniSvneloba Seesabameba 

rodesac buqsaoba aRwevs 100% - s. am SemTxvevaSi 
 
                     CaWCaW GF maxmax                            (1.19) 

 
cxadia, rom erTi da igive traqtorisaTvis nominaluri da 

maqsimaluri mamoZravebeli Zalebi niadagTan CaWidebis mixedviT 
saxvadasxva iqneba saxvadasxva tipis niadagobrivi fonisaTvis 
msubuq gafxvierebul niadagSi isini mcirea, xolo mkvriv 
niadagebSi metia. amasTan mxedvelobaSi unda miviRoT, rom 
muxluxa traqtorisaTvis mamoZravebeli Zalis mniSvneloba, 
rogorc wesi metia, vidre Tvliani traqtorisaTvis.  
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1.4. traqtoris simZlavris balansis angariSi 
 
   traqtoris energetikuli Tvisebebi damokidebulia Zravis 
energetikul SesaZleblobaze da danakargebze, romelic arsebobs 
aparatze energiis dacemis dros mamoZravebeli Zalis warmoqmnis 
mizniT, wevis Zalaze da simZlavris amrTmevi lilvis amZravze. 

ZiriTadad energetikul maxasiaTeblebs warmoadgens misi 
maCveneblebi nominalur reJimze muSaobis dros, romelic 
ganisazRvreba traqtoris simZlavris balansidan /16/: 

 

                  n
dan

n
sal

nn
wev NNNN e                         (1.20) 

 

sadac  nNwev  - traqtoris nominaluri weviTi simZlavre sal-is 

muSaobis SemTxvevaSi, kvt; 

         n
salN  - Zravis nominalur reJimze muSaobis dros 

simZlavrea, romelic ixarjeba simZlavris amrTmevi 
lilvis muSaobaze, kvt ; 

n
danN  - simZlavris danakargebia, Zravis mier energiis 

gadacemis dros wamyvan aparatze da sal.ze, kvt. 
 

weviTi agregatisaTvis ;0salN  

samTo pirobebSi, rogorc zemoT aRiniSna 
 

                n
dan

n
sal

n
wev NNhNN e  4101h                    (1.21) 

 
simZlavris danakargebi. simZlavris danakargebi Sedgeba 

Semdegi Sesakrebebisagan: 
a) transmisiaSi danakargebi e.i. danakargebi Zravis mier 

energiis saval aparatze da simZlavris amrTmevi 
lilvis amZravze gadacemis dros kvt; dan.tr.N  

b) traqtoris gadagorebaze fN , kvt; 

g) aRmarTis daZlevaze N , kvt; 

c) buqsaobaze hN , kvt. 

 
rogorc cnobilia, simZlavre warmoadgens Zalis namravls 

siCqareze. aqedan gamomdinare simZlavris danakargebi unda iyos 
dakavSirebuli an Zalis an siCqaris danakargebTan. danakargebi 
transmisiaSi dan.tr.N   salN  da hN  - asaxaven siCqaris danakargebs, 
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xolo fN  da N  Zalur danakargebs. zemoaRniSnuli danakargebi 

Semdegnairad ganisazRvrebian: 
 

 meqwevdan.tr.  1eNN  

 salsalsal  1eNN  

    eee NNN  salwev                                             (1.22) 

meqwevhh eNNN  0  

    fGVVPN ff   

VGVPN  sin  

 
sadac  weveN  da saleN  - Zravis simZlavrea, romelic modis 

Sesabamisad wevaze da sal-is aZvraze, 
kvt; 

  meq  da sal  - saval aparatze da sal-ze energies 

gadacemis dros margi qmedebis 
koeficientia; 

0N  - simZlavrea, romelic modis saval aparatze, kvt; 

  - buqsaobis koeficienti; 
       fP  - traqtoris gadagorebaze daxarjuli Zala, kn; 

       G  - traqtoris wona, kn; 
       P  - Zala, romelic aRmarTis daZlevaze ixarjeba, kn. 

agregatis faqtiuri simZlavre iangariSeba formuliT: 
 
                        VPN kakkak                           (1.23) 

 
sadac  kakP  - kakvze faqtiuri wevis Zalaa, kn. 

faqtiurad, rogorc vxedavT gamoyenebuli simZlavris 
Sefardeba nominalur weviT simZlavresTan warmoadgens 
traqtoris weviTi simZlavris gamoyenebis koeficients. 

 

                       
kak.n

kak

kak 
N

N
N                         (1.24) 
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1.5. avtomobilis simZlavris balansis angariSi 
   avtomobilis Zravas mier ganviTarebuli simZlavre ixarjeba 
transmisiis Siga winaaRmdegobisa da avtomobilis moZraobisas 
warmoSobil garegan winaaRmdegobaTa daZlevaze. /18/  
    avtomobilis simZlavris balansi aseTi saxiT Caiwereba 
 

                  Ne =    Ntr + Nf  + Nha + N +  Nj                                 (1.25) 

 

sadac  ,trN  fN , ,haN  ,N  da  jN   Sesabamisad warmoadgenen  

transmisiaSi dakargul, gorvis winaaRmdegobis gadasalaxavad, 
Haeris winaaRmdegobis dasaZlevad, aRmarTis winaRobis 
dasaZlevad da gaqanebisTvis (inerciis Zalebis dasaZlevad) 
saWiro simZlavreebs, kvt; 
    ganxiluli danakargebidan ,trN  fN ,  da ,haN   nebismier 

SemTxvevaSi dadebiTia da xaxunis Zalis daZlevaze ixarjeba. N

aRmarTze moZraobisa dadebiTia da daRmarTze moZraobisas 
uaryofiTi, xolo horizonTalur gzaze moZraobisas 0-is tolia; 

jN  aCqarebuli moZraobisas dadebiTia, Tanabari moZraobisas 

nulis tolia, xolo Senelebuli moZraobisas uaryofiTi. Zravas 

eN   simZlavres Tu transmisiaSi dakargul trN  simZlavres 

gamovaklebT, miviRebT avtomobilis TvlebTan miyvanil 
simZlavres 
 
                          trtv NNN e                            (1.26) 

viciT, rom 
 
                          trtv eNN                               (1.27) 

 
aqedan gamomdinare 
  
                                               Jfe NNNNN   hatr1                                (1.28) 

 
gorvis winaaRmdegobis dasaZlevad saWiro simZlavre kvt-Si 

iangariSeba formuliT: 
                   

                                           mgfVVfGN f                                                     (1.29) 

 
sadac m  aris avtomobilis masa, t;  
G  - avtomobilis wona, kn;   
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g - simZimis Zalis aCqareba m/wm2;  
V  - avtomobilis siCqare m/wm. 
   haeris winaaRmdegobis Zalis dasaZlevad saWiro simZlavre 
 

                      32 KFVVKFVN ha                                              (1.30) 

 
aRmarTis winaaRmdegobis dasaZlevad saWiro simZlavre 
 
                     VGN   sin                                                            (1.31) 

 
avtomobilis gaqanebaze (inerciis Zalis dasaZlevad ) daxarjuli 
simZlavre  
                          

                       
dt

dV
VN mj                              (1.32) 

      

            
dt

dV
VVGKFVmgfVN me   sin1 3

tr             (1.33) 

 
satvirTo avtomobilebis faqtiuri tvirTamweobis 

gansasazRvravad viyenebT isev (2.1) gantolebas, romelic 
avtomobilebis gamoyenebis SemTxvevaSi ase Caiwereba /3, 8/ 

 
                     haasC  jfh                      (1.34) 

 
/avtomobilisTvis ;0sal  ;0asd  /0R  

sadac h  aris avtomobilis mxebi wevis Zala h simaRleze zRvis 

donidan; 

                       4

0 101  hh                                                          (1.35) 

 
    avtomobilis mier gzis safarTan arasakmaris CaWidebaze 
daxarjuli Zala                

                        mammxasC                             (1.36) 

 
avtomobilis TviTgadagorebaze daxarjuli Zala 
 
                                       avttvavtavt fGGfGf  max                     (1.37) 

 
sadac maxG  warmoadgens maqsimalurad datvirTuli avtomobilis 

wonas kn. 
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    avtomobilis mier inerciis Zalis daZlevaze daxarjuli Zala 
satraqtoro-satransporto agregatis msgavsad gamoiTvleba 
formuliT 
                  avttv GGjGjmj  maxmax 1,0                 (1.38) 

 

     haeris winaaRmdegobis Zala ha  satvirTo avtomobilebis 

moZraobis SemTxvevaSi mniSvnelovan gavlenas axdens mis wevis 
balansze da aseTi saxiT gamoiTvleba  
             

                      FVC  samgarsha
2                                                   (1.39) 

 
 sadac F F  aris avtomobilis ganivkveTis farTobi; m2;  
        samV  - avtomobilis samuSao siCqare, m/wm;  

       garsC  - avtomobilis garsedinobis moduli, kg/m3  

   CaWidebis koeficientis saSualo mniSvnelobebi mocemulia   
cxrilSi 

                                                     cxrili  1 
gzis tipi mSrali sveli 
asfalti 0,7...0,8 0,3...0,4 
RorRiani gzatkecili 0,6...0,7 0,3...0,4 
xis torsebi 0,5...0,7 0,3...0,4 
grunti 0,5...0,6 0,3...0,4 
Tixa 0,5...0,6 0,3...0,4 
sila 0,5...0,6 0,4...0,5 
moyinuli 0,2...0,3  
Tovli 0,2...0,4  
 
    avtomobilis gorvis winaaRmdegobis Zala iangariSeba 
formuliT: 

                          coscos fmgfGf  1.40 

 
    avtomobilis gorvis winaaRmdegobis koeficientis gansazRvra 
xdeba eqsperimentulad. gorvis winaaRmdegobis   koeficientsa da 
siCqares Soris daaxloebiTi damokidebulebis dasamyareblad 
gamoyvanilia Semdegi empiriuli formula /3 /  
 
 

                            






 


20000

13
1

2

0ff                     (1.41) 
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sadac 0f   aris avtomobilis gorvis winaaRmdegobis koeficienti im 

SemTxvevaSi, roca misi siCqare ar aRemateba 20 m/wm-s;  
         V  - avtomobilis moZraobis siCqare m/wm. 
    avtomobilis gorvis winaaRmdegobis koeficientis saSualo 
mniSvnelobebi zogierTi tipis gzis safarisTvis mocemulia 2. 
cxrilSi        
 

                                       cxrili  2 
gzis safaris tipi gorvis winaRobis                                                                                                                                                                                                                                                                

koeficienti 
betonis gzatkecili karg mdgomareobaSi 0,012 ... 0,015 
betonis safari ormoebiT 0,015 ... 0,020 
asfaltis gzatkecili 0,020 ... 0,025 
yamiris gzatkecili 0,025 ... 0,030 
Tixa da sila siRrmis da mdgomareobis mixedviT 0,03 ... 0,05 
 
avtomobilis moZraobisas Zravas simZlavris garkveuli nawili 
haeris winaaRmdegobis daZlevaze ixarjeba. haeris winaaRmdegobas 
iwvevs Semxvedri haeris nawilakebis wneva avtomobilis wina 
zedapirze, haeris gaiSviaTeba avtomobilis ukan da haeris xaxuni 
avtomobilis zedapirTan. 
    Tanamedrove avtomobilebisTvis   koeficientis 
saorientacio  mniSvnelobebi mocemulia cxrilSi 3. 

                                                    cxrili     3. 
avtomobilebis tipebi Cgars 

normaluri tipis msubuqi avtomobilebi 0,2...0,35 
normaluri tipis satvirTo avtomobilebi 0,6...0,7 
avtobusebi 0,25...0,4 
sarboli avtomobilebi 0,13...0,18 
 
    zemoaRniSnuli pirobebis gaTvaliswinebiT avtomobilis 
faqtiuri tvirTamweoba gamoiTvleba formuliT 
 

                   
 

avt

avt

haasCmx
tv G

fa

h
G 








sin

101 4

                (1.42) 

                  
    (1.42) formulidan naTlad Cans aRmarTis daxris kuTxis, 
zRvis donidan simaRlis da gzis safarTan CaWidebis xarisxis 
gavlena avtomobilis tvirTamweobaze. 
 
1.6. agregatis Semadgenlobis angariSi. 
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agregatis raodenobrivi Semadgenlobis angariSi swarmoebs 
Semdegi TanmimdevrobiT: 

1) mocemul pirobebSi ganisazRvreba traqtoris mxebi wevis 
Zala mamoZravebeli Zalis grafikebis saSualebiT, an traqtoris 
datvirTviTi maxasiaTeblis saSualebiT, Tu ar arsebobs 
zemoaRniSnuli monacemebi, mocemuli pirobebisaTvis awarmoeben 
miaxloebiT angariSs, traqtoris niminaluri simZlavris 
mixedviT. am SemTxvevaSi sargebloben formuliT: 

 
                      PPRF

f
 agrmam                        (1.43) 

 

radganac weviTi agregatis moZraobis SemTxvevaSi n
kakagr PR   da 

horizontalur zedapirze 0P  

 

              Gf
zn

iN
Gf

N
PFP

ee

f 
Tvn

tr
nn

mam
n
kak

V


             (1.44) 

 
niadagTan CaWidebis sakmarisobas amowmeben gamosaxulebiT: 
 

                         n
mam

n
CaW FF   

 
amasTan mamoZravebeli Zalis mxebi wevis Zalis tolad 

Rebuloben 
 

                










 


Tvn

n

mxCaWn
n
CaW

zn

iN
PGF e                    (1.45) 

 
Tu es utoloba ar sruldeba, unda iqnes miRebuli zomebi, 

romelic aamaRlebs traqtoris CaWidebas, xolo Tu am 
RonisZiebis gatareba SeuZlebelia, maSin mxebi wevis Zalis 

magivrad unda iqnes angariSSi miRebuli n
CaWF . 

amZravi agregatisTvis angariSSi unda aviRoT ara mTlianad 
nominaluri momenti, aramed misi is nawili, romelic midis 
mxolod wevis Zalis warmoqmnaze. am SemTxvevaSi 

 

                Gfi
z

N
N

P

e





 tr

Tvn

sal

saln

amZ
kak 



n
                     (1.46) 
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2) agregatis Teoriuli modebis gani ganisazRvreba 

formuliT:  
 

                      
K

kak

T

P
B   

 
niadagdamamuSavebeli manqanebisgan sedgenili agregatebis 

dakompleqtebis dros, rogorc viciT   RKK guT  

agregatebis aRmarTze moZraobis dros unda gaviTvaliswinoT 
wevis Zalis danaxarjebi aRmarTis daZlevaze, amitom  

 

                 
K

GP
B

sin


n
kak

T                             (1.47) 

 
3) manqanaTa zRvruli raodenoba agregatSi ganisazRvreba 

formuliT: 

                    
kon

T
m

B

B
n                                 (1.48) 

 
sadac  konB  - erTi manqanis konstruqciuli modebis gania, m. 

rom gvqondes wevis Zalis raRac maragi, miRebuli Sedegi 
unda davamrgvaloT mTel ricxvamde naklebobiT. 

4) unda gamovavlinoT saWiro aris Tu ara gadabmul mraval-
manqanian agregatistvis da sacnobaro masalebis /15/ mixedviT 
unda ganvsazRvroT gadG  da gadf . 

Sedgenili agregati unda Semowmdes wevi Zalis gamoyenebis 
xarisxis mixedviT. amisaTvis unda ganisazRvros agregatis muSa 
nawilis sruli winaaRmdegoba: 

 
            sinsin  gadgadmankonagr fGGnKBR   

 
wevis Zalis gamoyenebis koeficienti gamoiTvleba formuliT: 
 

                 1
sin





GP

R




n
kak

agr

p                           (1.49) 

 
yvelaze Tanabari wevis winaaRmdegoba aqvT saTesebs 

kultivatorebs, satkepnebs, romlebic muSaoben momzadebul 
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niadagze. aRniSnuli manqanebiT muSaobis dros dasaSvebia wevis 
Zalis gamoyenebis koeficienti 90...96%-is farglebSi. guTnebiT, 
saxnisiani asaoSi xelsawyoebiT da diskoebiani farcxebiT 
muSaobis semTxvevaSi wevis Zalis gamoyenebis koeficienti unda 
iyos 85...92%-is farglebSi. 

 
 
 

1.7. satraqtoro agregatebis Semadgenlobis angariSi samTo 
pirobebSi. 

samTo pirobebSi satraqtoro agregatis dakompleqtebis dros 
unda iqnes gaTvaliswinebuli Zravis simZlavris vardna zRvis 
donidan simaRlis zrdis gavleniT da Sesabamisad wevis Zalis 
Semcireba da garda aRniSnulisa aRmarTis arseboba /6,11,12/. 
radganac samTo pirobebSi iseTi teqnologiuri procesebis 
Sesruleba, romlebic xasiaTdebian maRali wevis 
winaaRmdegobebiT, mimdinareobs dabali siCqareebiT, amitom 
siCqaris uTanabrobas mxedvelobaSi ar miviRebT. 

ganvixiloT traqtoris wevis balansis gantoleba aRmarTis 
arsebobis SemTxvevaSi da sakmarisi CaWidebisas: 

 

               


 sintrtr

Tvn

n

mam
n
kak GfG

zn

iN
PPFP e

f 


           (1.50) 

 
xolo, rodesac CaWideba arasakmarisia, maSin 
 
                         CaWnmam GF   

 

sakmarisi CaWidebis SemTxvevaSi, radganac    4101  hNN e

h

e

n  

 

               
 




sin
101 4

trtr

Tvn

n

kak GfG
zn

ihN
P e 






h                (1.51) 

 
agregatis Teoriuli modebis gani ganisazRvreba formuliT: 
 

                          
K

h
kakP

B max                               (1.52) 

 
manqanaTa raodenoba agregatSi agregatis saerTo 

winaaRmdegoba da wevis Zalis gamoyenebis koeficienti igive 
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formulebiT ganisazRvreba rac vakis SemTxvevaSi. unda iqnas 
gaTvaliswinebuli, rom samTo pirobebSi ufro rTulia 
mravalmanqaniani agregatebis Sedgena da siCqaris momateba 
moZraobis aramdgradobis gamo, amitom wevis Zalis gamoyenebis 
koeficienti dasaSvebia naklebi iyos vakis pirobebTan SedarebiT. 

 
 
 

 
 
1.8. satransporto saSualebis tvirTamweobis angariSi  samTo  
pirobebis gaTvaliswinebiT 

samTo pirobebSi satraqtoro-satransporto agregatebis 
eqsploataciis dros aucileblad unda iqnas gaTvaliswinebuli 
Zravis simZlavris vardna zRvis donidan simaRli zrdis 
mixedviT, aRmarTis arseboba, savali gzis uswormasworo da 
arawrfivi mimarTuleba, romelic Tavis mxriv iTxovs moZraobis 
siCqaris xSir cvalebadobas da Sesabamis damatebiT saWiro wevis 
Zalas. /12, 17/ 

imisaTvis, rom ganvsazRvroT satraqtoro-satransporto 
agregatis nominaluri tvirTamweoba mocemul pirobebSi wevis 
Zalis mixedviT visargebloT traqtoris wevis balansis 
gantolebiT 

 
                 RPPPPF jf  hmam                        (1.53) 

 
sadac  R da hmam PPPPF jf ,,,,   - warmoadgens Sesabamisad 

mamoZravebel, gadagorebaze, 
aRmarTis daZlevaze, inerciis 
Zalis daZlevaze, haeris 
winaaRmdegobis Zalaze, da 
samuSaos Sesasruleblad 
daxarjul Zalebs, kn. 

magram, rogorc cnobilia (4.2) 
   

                     a.s.CaWsal
n
mxmam PPPF   

 
sadac  n

mxP , salP , da a.s.CaWP  - Sesabamisad nominaluri mxebi wevis, 

simZlavris amrTmevi lilvis 
muSaobaze daxarjul da 
arasakmaris CaWidebis Zalebia, kn. 
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                     n
Zrmxa.s.CaW FPP n                               (1.54) 

 

sadac  n
ZrF  - Zravis nominaluri mamoZravebeli Zalaa, kn. 

radganac arsebobs mamoZravebeli Zalis ori mniSvneloba: 
CaWidebis da Zravis mixedviT, limitirebuli iqneba maTgan 
umciresi da miRebuli iqneba rogorc mxP . 

 
                    trtr fGPf   

 
sadac  trG  - traqtoris wonaa, kn; 

trf  - traqtoris moZraobis winaaRmdegobis koeficientia. 

 
             sinsin tvmistragr GGGGP  , kn;              (1.55) 

 
          agrdaykgrkgr G1,0 gjGjMPi                       (1.56) 

 
sadac     M  - agregatis masaa, kg; 

j  - agregatis wrfivi moZraobis aCqarebaa, m/wm2; 

day  - masaTa dayvanis koeficientia, wm2/m.   

mwm 2
day /1,2...1,1  

1,0 jgama  - agregatis inertulobis koeficientia; 

 haP  - satraqtoro-satransporto agregatisaTvis dabali 

siCqareebis gamo praqtikulad nulis tolia; 
 R  - samuSao manqanebis srul winaaRmdegobas 

warmoadgens da rogorc viciT 
 

                            
                          GfKBR                              (1.57) 
 
sadac  K  - niadagis xvedriTi winaRobaa, kn/m; 

B  - agregatis modebis gania, m; 
G  - misabmeli nawilis wonaa, kn; 
f  - misabmeli nawilis gorvis winaRobis koeficientia. 
 
                   0salP  

 
satransporto agregatis muSaobis dros 
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             0K ,     tvmismismis GnGfGfR   

 
sadac  n  - misabmelebis raodenobaa. 

 
Tu gaviTvaliswinebT, rom 

 

             44 101101   hPhNN e

h

e

n
mxmx

n     Pigivea rac an    hP  

 
da am formulaSi CavsvamT sidideebis Sesabamis 

mniSvnelobebs, miviRebT 
                                                                   

         mistvmistvmistrtvmistrtrtr
n
mx fGGGGGGGfGhP   Gsin101 4   

(4.16) 
 

aqedan satraqtoro-satransporto agregatis nominaluri 
tvirTamweoba mocemul pirobebSi 

 

              
   












sin

sin101 4

mis

trtr
n
mx

tv
f

fGhP
G               (1.58) 

 
(aRniSnuli formula Cvens mier Catarebuli kvlevebis 

Sedegad aris miRebuli) 
rogorc (4.17) formulis analizi gviCvenebs mocemul 

pirobebSi agregatis tvirTamweobis maqsimumi miiRweva im 

SemTxvevaSi, roca 0. aseTi SemTxveva praqtikulad ar arsebobs. 

-s mniSvneloba gansakuTrebiT maRalia samTo pirobebSi siCqaris 
uTanabrobis didi diapazonis gamo. aRniSnuli koeficientis 
ricxobrivi maCveneblebi Semdgom dazustebas moiTxoven. 

im SemTxvevaSi, roca satraqtoro-satransporto agregatebi 
moZraoben vakeze da zRvis doneze. e.i.  0sin  ;   0R  

 

                 
 

mis

man

trtr
n
mx0

tr
gama

G
fGP

G 





f


                  (1.59) 

 
aRniSnuli formula warmoadgens satraqtoro-satransporto 

agregatis nominaluri tvirTamweobis ganmsazRvrel arsebul 
formulas vakeze moZraobis pirobebSi, romelic aris Cvens mier 
miRebuli formulis kerZo SemTxveva. 
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satraqtoro-satransporto agregatis saSualo wevis 
winaaRmdegoba ganisazRvreba formuliT: 

 
                        sin mantvagr fGR                        (1.60) 

 
da wina SemTxvevis analogiurad 
 

                  



sinagr

n
mx

agr

sat
GP

R


                         (1.61) 

 
garda satraqtoro-satransporto agregatebisa amave meTodiT 

SeiZleba ganisazRvros iseTi sasoflo-sameurneo agregatebis 
nominaluri tvirTamweoba, romelTa wevis winaRoba ZiriTadad mis 
masazea damokidebuli. aseT manqanebs miekuTvneba sasuqebis 
Semtani, mcenareTa dacvis da sxva manqanebisagan Sedgenili 
agregatebi. oRond unda iqnas gaTvaliswinebuli wevis Zalis 
nawili, romelic ixarjeba simZlavris amrTmevi lilvis aZvraze. 

 
 
 
 
 
1.9. sasoflo-sameurneo agregatis muSaobis siCqaruli reJimebis 
gaangariSeba. 

agregatis moZraobis nominaluri Teoriuli siCqare m/wm 
gamoiTvleba formuliT/4/: 

 

                      
tr

nTvn
T

i

nz
V

2
                           (1.62) 

 
sadac  Tvz  - Tvlis an varskvlavas radiusia, m; 

nn  - Zravis muxlana lilvis brunvis nominaluri sixSirea, 1/wm; 

tri  - transmisiis gadacemaTa ricxvia. 

realur pirobebSi Zravi nominaluri sixSiriT ar muSaobs, 
radganac Zravi mTlianad ar aris datvirTuli, an arsebobs 
arasakmarisi CaWideba. aseT SemTxvevaSi 

 

                  
n
kak

aga.s.C

uqnnn
P

PP
nnnn


                   (1.63) 
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sadac  a.s.CP  - warmoadgens mxebi wevis Zalis im nawils, romelic 

ar gamoiyeneba savali nawilis niadagTan 
arasakmarisi CaWidebis gamo, kn; 

agP  - warmoadgens mxebi wevis Zalis im nawils, romelic 

ar gamoiyeneba traqtoris arasruli datvirTvis 
gamo, kn; 

    da  uqn nn  - Zravis muxlana lilvis sixSirea s/wm, nominalur 

da uqm reJimebze muSaobis dros. 
garda amisa agregatebi realur pirobebSi moZraoben 

buqsaobiT, amitom 
                          Tsam VV    

 
sadac  V  - traqtoris siCqaris gamoyenebis koeficientia, 

romelic iTvaliswinebs buqsaobas. 
 

aqedan 

              
tr

prTv

sam
i

V nz
V

2
                       (1.64) 

 
agroteqnikuri moTxovnebidan gamomdinare, teqnologiuri 
procesis xarisxis, gamoyenebuli manqanebis da momsaxure 
personalis usafrTxo muSaobisaTvis dadgenilia rekomendebuli 
da zRvrulad dasaSvebi siCqareebi  V  sxvadasxva operaciis 
SesrulebisaTvis. amasTan Cveulebrivi Cqarosnuli mobiluri 
agregatebisaTvis da mcire meqanizaciis saSualebisaTvis 
dadgenilia siCqaris sxvadasxva diapazoni. /6/  
     
 
 
1.10.  satransporto saSualebis samuxruWe manZilis gansazRvra 
satransporto saSualebis samuxruWe manZili swor, 
horizontalur  mowyobili safaris mqone gzaze moZraobisas 
gzis mSral, svel da moyinul mdgomareobaSi yofnisas. maT 
samuxruWe manZili dayofili aqvT sam nawilad: 
manZili, romelsac gadis satransporto saSualeba mZRolis mier 
dabrkolebis danaxvidan damuxruWebis dawyebamde - rL , 

damuxruWebis momentidan satransporto saSualebis srul 
gaCerebamde gavlili manZili - damL , da manZili romelic 
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aucileblad unda darCes satransporto saSualebasa da 
dabrkolebas Soris misi gaCerebis momentSi - daSL L. e.i. 

 
                       daSdamrsam LLLL                        (1.65) 

  
   L rL  iangariSeba formuliT 

 
                         rTVL 0                                (1.66) 

 
sadac 0V  - aris satransporto saSualebis sawyisi siCqare, m/wm;  

rt - mZRolis reaqciisTvis saWiro dro, romelic saSualod 

icvleba - 0,3...0,4 wm sazRvrebSi. 
    rogorc Catarebuli kvlevebidan Cans, satransporto 
saSualebis damuxruWebis mizniT damuxruWebis SemTxvevaSi igi 
moZraobs praqtikulad Tanabrad Senelebuli siCqariT, amitom 
 
                        damatVVt  0                              (1.67) 

 

sadac tV   aris satransporto saSualebis sabolao siCqare, Cvens 

SemTxvevaSi ;0tV   

             a  - aCqarebis moduli, m/wm2;  
       damt - damuxruWebis periodi, wm. 

    damuxruWebis manZili iangariSeba formuliT  

                    

                        
2

2

0

ta
tVL


dam                            (1.68)     

                                                                            
        Tu CavsvamT (1.4) formulas (1.5)-Si miviRebT 
 

                          
a

V
L

2

2

0dam                                                          (1.69) 

 
aqedan sabolaod miviRebT 
 

                        daSsam L
a

V
tVL 

2

2

0

0                       (1.70) 

                                                                        

    rogorc (1.8) formulidan Cans, samL  damokidebulia 
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    miRebulia, rom  mdaS 4...2L . satransporto saSualebis sawyis 

siCqareze, aCqarebis modulze, romelic damuxruWebis SemTxvevaSi 
uaryofiT sidides warmoadgens da mZRolis reaqciaze aris 
damokidebuli. aCqareba damokidebulia mraval faqtorze: gzis 
safaris tipze da mdgomareobaze, Tvlebis proteqtoris formaze 
da simaRleze, samuxruWe sistemis mdgomareobaze, gzis gaswvriv 
da gverdiT daxraze, wnevaze saburavebSi da sxva. 

    ganvixiloT satransporto saSualeba, romelic moZraobs  
kuTxis mqone daRmarTze, romlis simrudis radiusi imdenad 
didia, rom gamoricxulia centridanuli Zalis gamo manqanis 
mocureba. damuxruWebisas Tu gamovricxavT agreTve haeris 
winaaRmdegobis Zalas, maSin satransporto saSualebis moZraobis 
gantoleba ase Caiwereba /3/ 
 

                          
m

F
a




CaW
                              (1.71) 

 
sadac m   aris satransporto saSualebis masa, t;  
      CaWF  - satransporto saSualebis gzis safarTan CaWidebis 

Zala, kn;             
                         mgF CaW                                                             (1.72) 

       
       g  - Tavisufali vardnis aCqareba, m/wm2  
     - savali Tvlebis gzis safarTan CaWidebis koeficienti

 mocemuliia cx.  4-Si 

 
avtomobilis gzasTan CaWidebis saorientacio mniSvnelobebi 
                                                         cxrili 4                   
gzis, an mindvris mdgomareoba   koeficientis 

mniSvnelobebi 
mSrali, asfaltiani gza 0,7...0,8 
sveli, sfaltiani gza 0,5...0,6 
mSrali grunti 0,6...0,7 
nawverali 0,5...0,6 
axlad damuSavebuli mindori mSral amindSi 0,4...0,5 
axlad damuSavebuli mindori  wvimis Semdgom 0,2...0,3 
mSrali qviSa 0,25...0,35 
Rrma talaxi 0,15...0,25 
datkepnili Tovliani gza 0,25...0,35 

 
   - aRmarTis daZlevisTvis saWiro Zala, kn  



 

 

28 

28 

                 
                           sinmg                                                        (1.73) 

    aqedan gamomdinare   

                    

                      


sin
sin




 g
m

mgmg
a                  (1.74) 

 
maSasadame idealur pirobebSi 
 

                         
  sin2

2




g

V
LDdam                                          (1.75) 

                                                 
praqtikul SemTxvevaSi aRniSnul gamosaxulebis mricxvels 

unda daematos prof. d.p. velikanovis mier dadgenili 
koeficienti /2/, romlis mniSvneloba aris 1,4 da mas samuxruWe 
sistemis saeqsploatacio mdgomareobis koeficienti ewodeba. 
aRniSnuli koeficienti qronometraJis saSualebiT aris 
dadgenili. aqedan gamomdinare faqtiuri samuxruWe manZili 
gamoiTvleba formuliT 
 

                      
  sin2

4,1 2




g

V
tVL rsam                                     (1.76) 

                       
  avtomobilebis dasaSvebi samuxruWe manZilebi horizontalur 
asfaltian gzebze moZraobisas safaris sxvadasxva mdgomareobis 
mixedviT mocemulia 1.5. cxrilSi 
saorientaciod saavtomobilo trasebze rigSi moZraobisas 
satransporto saSualebebs Soris manZili mSrali gzis safaris 
pirobebSi unda iyos 1 m. yovel 1 km/sT siCqareze, svel gzaze es 
manZili unda gaizardos 30%-iT, xolo moyinulze - 4-jer ./1,4/.                                                   
cicabo daRmarTze Zravis saSualebiT damuxruWebisas 
rekomendirebulia iseTi gadacemis CarTva, romelic unda 
CarTuliyo im SemTxvevaSi roca avtomobili moZraobs imave 
daxrilobis aRmarTze. am dros akrZalulia siCqaris regulireba 
gamorTuli quroTi. 
  avtomobilis dasaSvebi samuxruWe manZilebi gzis sxvadasxva 
mdgomareobisTvis mocemulia 4.3 cxrilSi avtomobilebis 
dasaSvebi samuxruWe manZilebi gzis sxvadasxva mdgomareobisTvis
 sasoflo-sameurneo tvirTzidvisas satransporto 
saSualebebs xSirad uxdebaT moZraoba gruntis gzebze, romlebic 
Tavisi SemadgenlobiT da simkvriviT sagrZnoblad gansxvavdebian 
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erTmaneTisgn. xSiria SemTxveva, roca satransporto saSualebis 
buqsaoba mniSvnelovnad aWarbebs dasaSveb sazRvrebs da zogjer 
ki, gansakuTrebiT aRmarTebze moZraobisas misi mniSvneloba 
aRwevs 100%-s. unda iTqvas, rom  mocemul monakveTze buqsaobis 
Semcirebis yvelaze martiv saSualebas wamyvan TvlebSi wnevis 
Semcireba warmoadgens. 

cxrili 5 
moZraobis siCqare 

km/sT 

gzis    mdgomareoba 

mSrali sveli moyinuli 

20 3,5 5,25 10,5 

30 7,1 11,8 23,6 

40 12,6 21,0 42,0 

50 20 33 66 

60 28 47 94 

80 50 84 170 

100 79 131 262 

 

 

 

 
 
 
1.11. nakveTis da agregatis kinemetikuri maxasiaTeblebis angariSi. 
    agregatis kinamatika swavlobs mis moZraobas sasoflo-
sameurneo samuSaos Sesrulebis dros. aRniSnuli moZraobis 
ZiriTad elementebs warmoadgenen muSa svlebi, romlebic axlos 
arian wrfiv moZraobasTan da uqmi svlebi, rogoric arian 
mobrunebebi, erTi nakveTidan meoreze gadasvlebi da sxva./6, 17/ 

nakveTis kinematikur maxasiaTeblebSi Sedian: nakveTis sigrZe 
- nakL  da nakveTis sigane - nakC . 

saqcevis SigniT moZraobis dros agregati moZraobs raRac 
erTi da igive sqemiT mis calkeul nawilze (zolze). am zolebs 
ewodebaT danayofebi. 

saqcevis nawils, romelic gamoyofilia droebiT agregatebis 
mosabruneblad, ewodeba mosabruni zoli da aRiniSneba E  asoTi, 
xolo wirs (sazRvars) mosabrun zolsa saqcevis danarCen nawils 
Soris, romelzedac swarmoebs sasoflo-sameurneo manqanebis 
CarTva da gamorTva, ewodeba sakontrolo xazi. 

ZiriTad teritorialur danayofebs, romelzedac swarmoebs 
agregatebis muSaoba (moZraoba), ewodebaT saqcevi da agregatis 
samuSao ubani. 
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                           L 
 

         E 
 
 
 
 
 
             

                          e                                       R 
 
 
      E                          Lsam 

 
 
 

nax. 1  agregatis samuSao ubnis sqema 
 

 
 
traqtoris da agregatis kinematikuri maxasiaTeblebi. 

agregatis kinematikuri daxasiaTebisaTvis saeqspluatacio 
pirobebSi SemoRebulia ramodenime cneba da pirobiTi aRniSvna: 
agregatis kinematikuri centri ewodeba im wertils, romlis 
mixedviTac swarmoebs misi danarCeni wertilebis kinematikis 
dadgena. 

agregatis kinematikur centrad pirobiTad miRebulia: 
- agregatebisaTvis Tvliani traqtorebiT, romelTac erTi 
wamyvani xidi aqvT – wamyvani RerZis Suawertilis gegmili 
moZraobis sibrtyeze. 
- agregatebisaTvis muxluxa traqtorebiT da sxva muxluxa 
TviTmavali manqanebiT – traqtoris grZivi RerZisa da misi 
sayrdeni nawilis SuawertilSi gavlebul vertikalur sibrtyis 
gadakveTis wertilis gegmili moZraobis sibrtyeze. 
- agregatebisaTvis Tvliani traqtorebiT orive wamyvani RerZiT – 
wina da ukana RerZebis Suawertilebs Soris gavlebuli wrfis    
Suawertilis gegmili moZraobis sibrtyeze. 
- agregatebis Tvliani traqtorebiT, romelTac aqvT saxsruli 
CarCo (tandemuri traqtorebiT) – saxris gegmili moZraobis 
sibrtyeze. 

agregatis ZiriTad kinematikur maxasiaTeblebs miekuTvnebian: 
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agregatis kinematikuri sigrZe kin  - agregatis kinematikur 

centrsa da mis yvelaze daSorebul wertils Soris manZilis 
gegmili agregatis grZiv RerZze misi wrfivi moZraobis 
SemTxvevaSi. 

Agregatis kinematikuri sigane kind  - agregatis kinematikur 

centrsa da mis yvelaze daSorebul wertils Soris manZilis 
gegmili moZraobis mimarTulebis marTobul RerZze misi wrfivi 
moZraobis SemTxvevaSi. 

agregatis grZivi baza,   - Tvliani traqtorebisaTvis mis 
wina da ukana RerZebs Soris manZili. 

 
                
 
  

                     Bsam 

  

                                   dkin                                                   

                                                          ega                      

                                                               lkin 

           
 

nax. 2. agregatis kinematikuri maxasiaTeblebi. 
Aagregatis gamosvlis sigrZe e  - manZili, romelzedac unda 

gavides agregati sakontrolo xazidan mosabrun zolSi, rom ar 
daziandes mcenareebi. 

agregatis mobrunebis centri mobO  - im wris centria, 

romelzedac SeuZlia agragats mobruneba. 
agregatis mobrunebis radiusi 0R  - im wris radiusia, 

romelzedac SeuZlia agregats mobruneba. 
analizurad Tvliani traqtoris mobrunebis radiusi 

ganisazRvreba formuliT : 
                   tLctgLctgR  0                          (1.77) 

 
sadac    - mimmarTveli Tvlebis mobrunebis kuTxea amyoli 

RerZismimarT; 
          - mimmarTveli Tvlebis kuTxuri siCqarea t  drois 

ganmavlobaSi. 
moZraobis usafrTxoebidan da agroteqnikuri moTxovnebidan 

gamomdinare winaswar unda dadgindes agregatis mobrunebis kuTxe 
da mobrunebis radiusi. 
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1.12. nakveTis kinematikuri maCveneblebis angariSi 

mobrunebis klasifikacia. /16/ nebismieri wesiT moZraobis 
dros agregatis mier gavlili gzis mniSvnelovan nawils 
Seadgenen mobruneba da Sesvlebi. amasTan ra ufro naklebia 
saqcevis sigrZe, romelic damaxasiaTebelia samTo zonis 
nakveTebisTvis, mobrunebis wili miT ufro mniSvnelovania, 
agregatis mier saerTo gavlil manZilSi. mobrunebis xvedriTi 
wili kidev ufro izrdeba uswormasworo geometriuli formis 
nakveTebisaTvis, ferdobebze mobrunebis dros mniSvnelovnad 
mcirdeba agregatebis siCqare misi aramdgradobis gamo. Yyovelive 
es ganapirobebs mobrunebebze daxarjuli drois zrdas. Amis 
garda mocemul konkretul SemTxvevaSi mobrunebis wesis 
araswori SerCeva zrdis mosabruni zolis siganes da xSirad 
auaresebs samuSaos xarisxsac. 

yovelive zemoaRniSnulis gamo moZraobis wesebis da 
mobrunebis saxeebis swor SerCevas didi mniSvneloba eniWeba. 

moZraobis saqcevuri wesiT moZraobis dros mobruneba, 

rogorc wesi 0180 _iT swarmoebs, wriuli wesis gamoyenebis 

SemTxvevaSi 090 _iT, xolo diagonaluri wesis gamoyenebis 
SemTxvevaSi da araswori konfiguraciis mqone nakveTebis 
damuSavebis dros – sxvadasxva kuTxiT. 

arCeven mobrunebis Semdeg saxeebs: umaryuJo rkaliseburi 
wrfivi monakveTebiT da mis gareSe. nax. 5.3 

                                                      dkin     
                                          
                                           dkin 

 E                                                            E                     e            R                                                                                       

 

                                            e 

 

 

      Bsam                                   Bsam 

 

 
        a.                                  b. 
    nax 3. . agregatis umaryuJo mobrunebis sqemebi 
a. rkaliseburi; b. rkaliseburi monakveTebiT 
                   dkin                                  dkin                             
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            R0                          E                                               R0                         E      
 
 
 
 
                                                           e 
 
 
          B 
        Bsam  Bsam 

             B                                b. Bsam   Bsam 
 

nax.  4    maryuJiani mobrunebebi:  
a. msxliseburi (Ria maryuJiT); rvianiseburi (daxuruli maryuJiT).  

SesaZlebelia mobrunebebi agregatis ukan svliT, sokoseburi 
(sakidi agregatebis gamoyenebis SemTxvevaSi): a) Ria maryuJiT; b) 
daxuruli maryuJiT da nemsiseburi (agregatis reversuli 
moZraobis SemTxvevaSi) SesaZlebelia agreTve sxvadasxva saxis 
mobrunebebi konkretuli pirobebisaTvis, kerZod samTo pirobebSi 
mdgradobis moTxovnebidan gamomdinare da agreTve nakveTis 
konfiguraciis da daxrilobis mixedviT mobrunebebs SeiZleba 
hqondeT sruliad sxvadasxva formebi (nax 5.5) 

 
            
 
                                               
    a.              b. 
                                    g                 d 
    
                                                      
                                    
 
 
 

 
nax. 5 agregatis mobrunebis saxeebi 

a. rkaliseburi; b. rkaliseburi wrfivi monakveTebiT;  
g. msxliseburi maryuJiT; d. daxuruli maryuJiT;  
e. 900 –ani umaryuJo; v. kuTxuri umaryuJo 
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mosabruni zolis da uqmi svlis sigrZe. Tu agregatis 
mobrunebebis warmoeba ar SeiZleba dasamuSavebeli nakveTis 
farglebs gareT, aucilebelia nakveTis boloebSi mosabruni 
zolis gamoyofa. Mmosabruni zolis  min  minimaluri zoma 
SemasazRvrulia qvemodan im pirobiT, rom agregatis bolo 
wertili, romelic ganisazRvreba agregatis kinematikuri siganiT 

kind , ar gamodis mosabruni zolis farglebs gareT. 

amJamad miRebulia, rom agregatis gamosvlis sigrZe tolia 
misi kinematikuri sigrZis kine . 

    im wris an rkalis minimaluri sigrZis radiuss, romelzedac 
agregats mobruneba SeuZlia, vuwodoT pirobiTi radiusi, - 0R  X -

iT avRniSnoT agregatis mezobeli gavlebis Suawrfeebs Soris 
manZili, maSin, rogorc 3.5 suraTidan Cans agregatis uqmi svlis 
sigrZe miaxloebiT tolia : 

a) umaryuJo rkaliseburi mobrunebis SemTxvevaSi. 
                    02 ReL uq                               (1.78) 

 
b) umaryuJo rkaliseburi mobrunebis SemTxvevaSi, romelsac 

wrfivi ubnebi gaaCnia. 
                    062 ReL uq                               (1.79) 

 
g) Ria maryuJis gamoyenebis SemTxvevaSi. 
 
                   082 ReL uq                               (1.80) 

 
imis gamo, rom agregatebis moZraobisas Znelia traeqtorias 

mieces swori geometriuli formebi, faqtiurad gavlili gza 
mobrunebis dros ramdenadme metia saangariSo formulebiT 
gamoTvlaze. agragatis mosabruni zolis sigane iangariSeba: 

a) umaryuJo mobrunebis dros 
 

                   kindRe  0min                           (1.81) 

 
b) maryuJiani mobrunebis dros 
 
                    kindRe  0min 3                         (1.82) 

 
Tavi 2 sasoflo-sameurneo agregatebis da satransporto 

saSualebebis saeqspluatacio maCveneblebis angariSi 
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2.1. sasoflo-sameurneo agregatebis mwarmoeblobis angariSi 
samTo pirobebis gaTvaliswinebiT 

davuSvaT agregati moZraobs ferdobis ganivi mimarTulebiT, 
moZraobis traeqtoria, rogorc zemoT avRniSneT arawrfivia. is 
warmoadgens stacionalur SemTxveviT funqcias da misi 
maTematikuri lodini sinusoidas warmoadgens. 

avRniSnoT erTi muSa svlis faqtiuri sigrZe fL . agregatis 

moZraobis traeqtoria, rom wrfivi yofiliyo misi sigrZe 
iqneboda samL . maSin /14/ 

 
                     samf LLL   

 
SemoviRoT Semdegi koeficientebi 
 

                     
LL

L

L

L











sam

sam

f

sam
                     (2.1) 

 
da davarqvaT mas muSa svlebis gamoyenebis koeficienti 

ferdobis daxris kuTxis gaTvaliswinebiT, maSin gardaqmniT 
(roca uqsam VV  ) miviRebT 

 

         
 







 samL
L




1
 an rac igivea 

 







 samT
T




1
 

 
maSin muSa svlebis koeficienti   miiRebs Semdeg saxes 
 

        
 
































11

1

1
1

1

sam

uquqsam

sam

T

TTTT

T
          (2.2) 

 
miRebuli formyla iTvaliswinebs cvlis drois damatebiT 

danaxarjebs ferdobis daxris kuTxis gaTvaliswinebiT. 
agregatis muSa svlebis gamoyenebis koeficienti h  

ganisazRvreba calkeuli agregatisaTvis cdebis saSualebiT da 
misi saorientacio mniSvnelobebi mocemulia /6/-Si. 

 
 
 agregatis siCqare ferdobze moZraobis dros avRniSnoT sam,V

-Ti m/wm. 
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                   samsamsam ,,  VVV                            (2.3) 

 
sadac  samV  - agregatis samuSao siCqarea vakeze, m/wm; 

sam,V  - agregatis samuSao siCqaris vardnaa ferdobis 

daxrilobis gamo, m/wm. 
 
Tu (6.40) gamosaxulebis mricxvelsa da mniSvnels gavyofT 

sidideze samT  gardaqmnis Semdeg miviRebT 

 

                
 










sam,

sam

sam

V
V

T

L





 1
                      (2.4) 

 
aqedan 

        
 





































 1
2

1
2

1
V, Tsam

sam
samsam VV

V
VV        (2.5) 

 

V  - rogorc viciT siCqaris gamoyenebis koeficientia vakis 

pirobebSi. 
 

SemoviRoT uqmi svlebis gamoyenebis koeficienti, romelic 
iTvaliswinebs nakveTebis araswori konfiguraciis gavlenas muSa 
svlebis koeficientebze. 

 

              
uquq

uq

uquq

uq

kon
L TT

T

L

L







                     (2.6) 

 
sadac uqL  - nakveTis araswori konfiguraciis gamo damatebiTi 

uqmi svlebis jamuri sigrZe. 
gardaqmnis Semdeg miviRebT 
 

                  
 

kon

uqkon

uq


 T
T




1
 

Tu CavTvliT, rom uqsam VV  , maSin muSa svlebis koeficienti 

nakveTis araswori formis gaTvaliswinebiT: 
 

                 

samkon

uququqsam

sam
kon

T

TTTT

T












1

1
              (2.7) 
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aqedan miviRebT muSa svlebis gamoyenebis koeficients 

ferdobis daxrilobis da nakveTebis araswori formebis 
gaTvaliswinebiT 

 

              

samkon

uq

konsam

uq
kon

T

T

T

T























1

1

1
1

1
,               (2.8) 

 
aqedan gamomdinare, cvlis cikluri drois gamoyenebis 

koeficienti (5.22) samTo pirobebis gaTvaliswinebiT miiRebs saxes; 
 

              

gK
T

T
teq

samkon

uq
cik

36,0
1

1
,











                    (2.9) 

 

kon  - koeficientis ricxobrivi mniSvnelobebi saqcevis 

sigrZisa da gamoyenebuli agregatebis mixedviT 
ganisazRvreba cdebis gziT da mocemulia /4/-Si. 

 
mcirekonturian nakveTebze agregatebis muSaobis dros cvlis 
drois araciklur danaxarjebSi  unda gaviTvaliswinoT 
aucileblad drois danaxarjebi, romlebic dakavSirebulia 
agregatebis gadasvlasTan erTi nakveTidan meoreze cvlis 
ganmavlobaSi. 

drois danaxarjebi saaTebSi, romelic dakavSirebulia cvlis 
ganmavlobaSi agregatebis erTi nakveTidan meoreze 
gadasvlebisTvis ganisaZRvreba formuliT: 

 

                      






1

1

3600/
nak

satgad

n

i

i VLT                     (2.10) 

 
sadac  nakn  - nakveTebis raodenobaa, romlebic erTi cvlis 

ganmavlobaSi unda damuSavdnen; 
V  - agregatis satransporto siCqarea, m/wm; 

 iLi   da 1i  - nomris nakveTebs Soris manZilia, m. 
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rogorc cnobilia satraqtoro da saavtomobilo Zravebis 
simZlavre 1%-iT mcirdeba yoveli 100 m momatebisas zRvis 
donidan. e.i. 

 

               44 10110   hNhNN ee

h

e

nn                       (2.11) 

 
agregatis mwarmoebloba satraqtoro Zravis efeqturi 

simZlavris mixedviT ganisazRvreba (5.32) formuliT: 
 

                    cvtr

n

cv T
K

N
W e36,0                        (2.12) 

 

Tu CavsvamT (6.47) formulaSi h

eN -is mniSvnelobas (6.46) 

formulidan miviRebT: 
 

               
   4

4

101
101

36,0 






 hWT
K

hN
W eh

cvcvtr

n

cv         (2.13) 

 

sadac  cvW  da hWcv  - agregatis mwarmoebloba Sesabamisad zRvis 

doneze vakis pirobebSi da zRvis donidan 
simaRleze agreTve vakis pirobebSi. 

 
(5.42), (5.43) da (5.45) formulebis gaTvaliswinebiT (5.45) 

mwarmoeblobis formula miiRebs aseT saxes: 
 

   

      

gVBKTT

TVLhTVB

W

n

i

i

h

vB

vB









Tkteqnkonsamuq

cvsatcvTk

cv
1/h

nak

36,0/

3600/11101/1236,0

1

1

4

























 (2.14) 

 
aRniSnuli formula, romelic Cvens mier Catarebuli 

kvlevebis Sedegad aris miRebuli, warmoadgens agregatis 
mwarmoeblobis saangariSo formulas samTo pirobebSi, sadac 
gaTvaliswinebulia nakveTebis daxra, zRvis donidan simaRle, 
araswori konfiguracia da erTmaneTTan daSoreba.  

Tu agregati muSaobs zRvis donee, vakeze, didi moculobis 
da swori konfiguraciis nakveTze, maSin 

 
   ;1   ;0iL   ;1i   ;1kon   0h  

 
aqedan 
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cvcvTk

Tkteqnsamuq

cvTk

cv WTVB
gVBKTT

TVB
W 




 






vB

vB

vB
36,0

36,0/1

136,0
      (2.15) 

 
e.i. miviReT cvlis mwarmoeblobis saangariSo formula 

agregatis vakeze moZraobis SemTxvevaSi, romelic warmoadgens 
Cvens mier miRebuli formulis kerZo SemTxvevas. (6.50) formulis 
sirTulis gamo misi gamoyeneba Znelia yoveldRiur praqtikul 
SemTxvevaSi da aRniSnuli formula unda iqnas gamoyenebuli 
meqanizebuli samuSaoebis normirebis dros samTo pirobebSi. 

praqtikuli gamoTvlebisaTvis SeiZleba visargebloT 
gamartivebuli formuliT, romlis sizuste savsebiT sakmarisia 
praqtikuli gaangariSebisaTvis: 

 

             koncvTkoncv  
 410136,0  hTVBW vB                 (2.16) 

     
magaliTi. ganisazRvros saxnavi agregatis NewHolland TD90  + PLN-4-

35 mwarmoebloba Semdeg pirobebSi: B  = 1,4 m; B   = 1,02; V = 1,9 m/wm;  = 

7 grad. V = 0,94;  h = 1200m.  Tcv = 8 sT; acv = 1,2     Dkal 

= 20 dRe; KD  = 0,7. 

    aRniSnuli monacemebis Setanis Sedegad Sesabamis formulebSi 
miviRebT 
 W sT  = 0,36 1,4 1,02 1,9 0,94 0,72 0,92 (1 - 1200/104) = 0,535 ha/sT  
 Wcv = WsT . Tcv = 0,535 8 = 4,28 ha/cvl; 
 Wsez = Wcv acv Dkal KD = 4,28 1,2 20 0,7 = 71,93 ha/sez. 

 
mcire meqanizaciis saSualebebis mwarmoebloba gamoiTvleba 

(magaliTad manqanebis xexilis an Cais buCqis varjis 
formirebisTvis da a.S.), analogiurad, garda ciklurad moqmedi 
manqanebisa, xolo ciklurad moqmedi mcire meqanizaciis 
saSualebebis mwarmoebloba gamoiTvleba Semdegnairad: 
ganisazRvreba ciklis mwarmoebloba cikW  (magaliTad erTi varjis 

an buCqis krefis an sxvlis mwarmoebloba) 1/cik. mccik FW  ; 

ganisazRvreba ciklis dro cikT ; ganisazRvreba drois ciklis 

gareSe danaxarjebi, 1  ; ganisazRvreba farTobi, romelic 
modis erT mcenareze (erT buCqze, erT varjze da a.S. mcF

mcenaris zedapiris farTobia) 
 

                          
n

F
F mc    
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sadac  F  - aris dasamuSavebeli farTobi, ha; 
    n  - mocemul farTobze ganlagebuli mcenareTa raodenoba.  

aqedan gamomdinare ciklurad moqmedi mcire meqanizaciis 
saSualebebis mwarmoebloba ganisazRvreba aseTi saxiT, ha/sT. 

 

                
   

uqsamuqsam

cik

sT
TT

F

TT

W
W









 010 11 

                   (2.17) 

 
 
 
 
2.2. satraqtoro-satransporto agregatis mwarmoeblobis angariSi 
samTo pirobebis gaTvaliswinebiT 

vakis pirobebSi satraqtoro-satransporto agregatis 
mwarmoebloba gamoiTvleba formuliT: 

 
                samdinnt.km/sT VGW 36,0                           (2.18) 

 
sadac  nG  - satraqtoro-satransporto agregatis nominaluri 

tvirTamweobaa vakis pirobebSi, kn; 

din   -   tvirTamweobis gamoyenebis dinamiuri 

koeficientia. 
 

                  
 n

n

LLG

LGLG






...

...

1

11

n

n
din                        (2.19) 

 

ii LG   - manZilze gadatanili tvirTis wonaa, kn;  ;...1 ni   

samV  - satraqtoro-satransporto agregatis samuSao siCqare, m/wm; 

    - cvlis drois gamoyenebis koeficientia. 
 

                 
d.guqtv.mm.d

tv.m

cv

tv.m

TTTT

T

T

T


                   (2.20) 

 

tv.mT   -   tvirTiT moZraobis saerTo dro cvlaSi, sT; 

m.dT  - tvirTzidvisas aucilebeli mosamzadebel-damamTavrebel 

samuSaoebze daxarjuli droa cvlis dasawyisSi da 
bolos, sT; 
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uqmT  -   uqm moZraobaze daxarjuli saerTo droa cvlis 

ganmavlobaSi, sT; 

d.gT  -   datvirTva-gadmotvirTvis samuSaoebze daxarjuli 

droa cvlis ganmavlobaSi, sT. 
samTo pirobebSi, rogorc cnobilia (formula 3. 103) 
 

                   
   

mis

manman

ttrtr
n
mx

n G
f

fGhP
G h 












sin

sin101 4

         (2.21) 

 

sadac      n
mxP  - traqtoris nominaluri mxebi wevis Zalaa, kn; 

               - aRmarTis daxris kuTxea. 
 trG   da  misG  - traqtoris da misabmelis sakuTari wonaa, kn; 

 trf  da manf  - traqtoris da manqanis moZraobis winaaRmdegobis 

koeficientia /1/; 

t  da man  - koeficientia, romelic iTvaliswinebs damatebiT 

winaaRmdegobebs aradamyarebuli reJimiT 
moZraobis dros; [3.15] 

agreTve cnobilia, rom /2/ samTo pirobebSi agregatis siCqare 
ganisazRvreba formuliT;   

                    

















1

2vteqVV                        (2.22) 

 
sadac  teqV  - satraqtoro-satransporto agregatis teqnikuri 

siCqarea vakis pirobebSi, m/wm;  

v  - siCqaris gamoyenebis koeficientia buqsaobis 
gaTvaliswinebiT; 

  - ferdobis daxris gaTvaliswinebuli koeficientia. 

yovelive zemoaRniSnulis gaTvaliswinebiT 
 

                  
 VGW h

dinnt.km/sT 36,0                         (2.23) 

 
aRniSnuli formula Cvens mier aris dazustebuli samTo 
pirobebisTvis. 

 
 
 

2.3. satvirTo avtomobilis warmadobis angariSi samTo pirobebis 
gaTvaliswinebiT 
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   satvirTo avtomobilis warmadoba warmoadgens mis mier 
Sesrulebul samuSaos moculobas  drois erTeulSi. samuSaos 
moculobis erTeuls satransporto procesebis warmoebisas 
warmoadgens tona . kilometrze, /zogjer tonebSi/. xolo drois 
erTeulad miRebulia saaTi. saaTuri mwarmoebloba /t.km/sT/ 
ganisazRvreba formuliT   
 

                          
r

tvsttv

sT
t

LG
W

h ,
                      (2.24) 

 
sadac tv,hG  aris satransporto saSualebis tvirTamweoba samTo 

pirobebis gaTvaliswinebiT kn da is (2.18) formuliT 
gamoiTvleba/;  
        st  - satransporto saSualebis tvirTamweobis gamoyenebis 

statikuri koeficienti;  
        tvL  - satransporto saSualebis tvirTiT moZraobis 

marSrutis  sigrZe, km;  
        rt  - reisis dro, sT. 

    reisis dro iangariSeba formuliT 
                                      

                          
uqm

uqm

sam

tv

gad

dam

tv

r
V

L

V

L
t

W

G
t

h


,
            (2.25) 

                                              
sadac damW  aris damtvirTavi saSualebis mwarmoebloba, t/sT;  

       gadt  - tvirTis gadmotvirTvis dro, sT; 

       uqmL  - uqmi svlis manZili, km;  

       samV  da uqmV  - Sesabamisad samuSao da uqmi svlis siCqare, 

km/sT.  
rogorc (2.42, 2.43) formulidan Cans, samTo pirobebSi 

momuSave satransporto saSualebis mwarmoeblobis 
ganmsazaRvrel ZiriTad parametrebs warmoadgenen tvirTamweoba, 
moZraobis siCqare da daamtvirTavi meqanizmis mwarmoebloba, 
romelTagan pirveli ori sagrZnoblad mcirdeba samTo pirobebSi 
tvirTzidvisas, es ki mniSvnelovnad amcirebs agregatis saaTur 
mwarmoeblobas, risi gaTvaliswinebac aucilebelia agregatis 
saeqsploatacio maCveneblebis gamoTvlisas. magaliTisTvis 
ganvixiloT satrqtoro-satransporto agregati, romelsac 
tvirTi gadaaqvs 15 km manZilze da asrulebs maqosebur moZraobas. 
mocemul sagzao pirobebSi  misi saSualo siCqare Seadgens 
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km/sT,uqmsam 6VV  rodesac vakeze mowyobil gzaze mas SeuZlia 15 

km/sT siCqariT tvirTzidva. vinaidan mocemuli gzis marSruti 
Seicavs mniSvnelovan aRmarTebs, misi faqtiuri tvirTamweoba 
Seadgens s,-t3,4hG  rodesac misi nominaluri tvirTamweoba 

vakeze swor gzaze Seadgens 5 t-s. damtvirTavi meqanizmis saaTuri 
mwarmoebloba - t/sT.sT 20W  tvirTamweobis gamoyenebis statikuri 

koeficienti ;8,0st  tvirTis gadmotvirTvis dro s.-sTgad 2,0t  

viangariSoT mocemuli satransporto saSualebis saaTuri 
mwarmoebloba mocemul da idealur pirobebSi. 
   (2.42) formulaSi Sesabamisi mniSvnelobebis CasmiT miviRebT:  
idealur pirobebSi t.km/sT;5,240 W  xolo mocemul sawarmoo 

pirobebSi t.km/sT.5,9aW  

    SeniSvnis saxiT unda iTqvas, rom zemoaRniSnuli formuliT 
SeiZleba ganisazRvros satvirTo avtomobilis da motoblokuri 
satransporto saSualebis saaTuri mwarmoebloba. 
 
 
 
 
2.4.  sasoflo-sameurneo agregatis sawvavis da sazeTi masalebis 
xarjis gansazRvra. 

saeqspluatacio gamoTvlebSi iangariSeba sawvavis xarji 
satraqtoro Zravis datvirTvis Semdeg reJimebze/11, 12, 19/: 

 
a) saaTuri sTG  kg/sT; samuSao reJimze - samG ; 

 
b)cvlis         00TGGTTGG  uquqsamsamcv ;                    (2.26) 

 
g) xvedriTi – Zravis simZlavris erTeulze  
 

                     eNGg /103

sT                            (2.27) 

 
da weviTi simZlavris erTeulze 
 
                     wevsTwev

NGgN /                          (2.28)  

d) saheqtaro   
 
                     cvcvha WGg /                             (2.29)  
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sawvavis saheqtaro xarji SeiZleba gamoisaxos Semdegnairad: 
 

      












 





samsam

uquq

wev

sam

samwev

uquqsamsam

cv

cv

ha
TG

TGTG

N

GK

KTN

TGTGTG

W

G
g

0000
1

36,0/36,0
 (2.30)   

 
Tu miviRebT mxedvelobaSi, rom gNG wevsam /  da avRniSnavT 

sawvavis xarjis  wils uqm svlaze da gaCerebebis dros 
 

                   
samsam

uquq

TG

TGTG 00
                           (2.31)   

miviRebT: 
 

                   
 
36,0

1 


Kg
g ha                            (2.32)  

 

da Tu gaviTvaliswinebT, rom ee NGg /103      

 

                    


 1
360 tr

ha

Kg
g                           (2.33) 

 
satraqtoro samuSaoebze sazeTi masalebis xarjs, rogorc 

wesi adgenen ZiriTad sawvavidan garkveuli procentebiT da 
amotom maT calke ar ganixilaven. kerZod, ZiriTadi sawvavidan 
damxmare sazeTi masalebi aiReba Semdegnairad: dizelis zeTi 5%; 
benzini gamSvebi ZravisTvis 1%; solidoli 0,3%; nigroli 0,8% da 
transmisiis zeTi 1%. 

sawvavis xarji satraqtoro-satransporto samuSaoebze 
tonebSi an tona-kilogramebSi ganisazRvreba cvlaze an reisze 
gaTvlili normativebidan. amasTan gansazRvraven sawvavis xarjs 
satransporto agregatebze da iTvaliswineben sawvavis xarjs 
datvirTva-gadmotvirTvaze. 

sawvavis xvedriTi xarji satraqtoro-satransporto 
agregatebze kg.sT/t.km ganisazRvreba imave formuliT rac 
teqnologiuri procesebis dros sadc cvW  - qveS igulisxmeba 

satransporto agregatis mwarmoebloba t.km/sT-Si. 
 
 

 
2.5.  Sromis xarjis gansazRvra sasoflo-sameurneo agregatis 
muSaobisas. 
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meqanizebuli saSualebebis da manqana-traqtorTa parkis 
gamoyenebis erTerT umniSvnelovanes maCveneblebs warmoadgens 
Sromis xarji. /15, 16, 17/ 

Sromis xarji Cveulebriv ganisazRvreba samuSao drois 
SefardebiT saaTur gamomuSavebasTan. xandaxan saerTo 
danaxarjebidan gamoyofen im momsaxure personalis Sromas, 
Sromis xarjs, romlebic uSualod emsaxurebian agregats. Tu 
avRniSnavT ZiriTadi momsaxure personalis raodenobas Zirm -iT, 

xolo damxmare momsaxure personalis raodenobas (mindvris 
momamzadeblebi, sawvavis da saTesi masalebis momtanebi) - damm  

maSin ASromiTi danaxarjebi mocemuli samuSaos erTeulze cvlis 
ganmavlobaSi ganisazRvreba formuliT: 

 

                   
 

cv

cvdamZir

W

Tmm
H


                         (2.34) 

 
xolo pirdapiri SromiTi danaxarjebi 
 

                    
cv

cvtr

pir
W

Tm
H                              (2.35) 

 
Sromis xarji miRebuli produqciis erTeulze prH  

iangariSeba formuliT: 

                      



n

ig
H

1

1
pr                            (2.36) 

 
sadac  n  - mocemuli produqciis misaRebad saWiro sawarmoo 

procesebis raodenobaa;  ;...1 ni   
        g  - mocemuli kulturis mosavlianobaa, t. 

 
(7.18) da (7.19) gamosaxulebebidan Cans, rom SromiTi 

danaxarjebis SemcirebisTvis mTavaria: 
1) momsaxure personalis raodenobis Semcireba. xsvadasxva 

meqanizebuli saSualebebi (TviTmcleli, damtvirTavi avtomaturi 
mowyobilobebis) gamoyenebis gziT. 

2) agregatebis mwarmoeblobis gazrda. 
3) kulturis mosavlianobis zrda. 

2.6.  fuladi saxsrebis saeqspluatacio danaxarjebis angariSi 
sasoflo-sameurneo agregatis muSaobisas. 
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   teqnologiuri da satraqtoro-satransporto agregatebis 
muSaobisas fuladi saxsrebis xvedriTi saeqsploatacio 
danaxarjebi gamoiTvleba formuliT / 1, 2/ 
 
                       Sassmamxv SSSS                          (2.37) 

 
sadac ,amS  ssmS  da SaS  Sesabamisad warmoadgenen fuladi saxsrebis 

saeqsploatacio danaxarjebs Sesabamisad agregatis 
amortizaciaze, sawvav-sazeT masalebze da operatoris Sromis 
anazRaurebaze 
 

                   ;
sTmis

tmtm

sTtr

trtr

am
100100 W

aB

W

aB
S








                    (2.38) 

                

                   
sT

sawZr

ssmsawsaw
W

Cg
CCS

ee 
                    (2.39) 

                

                     
sT

damdamsirmeq

Sa
W

nf
S


                                      (2.40) 

                           
sadac trB  da misB  aris Sesabamisad traqtoris, misabmelis  an  

teqnologiuri manqanis sabalanso Rirebuleba, 
lari;  

     tra  da misa  - koeficienti, romelic iTvaliswinebs traqtoris 

teqnologiuri manqanis (misabmelis) cveTaze, 
teqnikur momsaxurebaze da remontze wliur 
saamortizacio danaricxebs maTi sabalanso 
Rirebulebidan procentebSi;   

    tr  da mis  - traqtoris da teqnologiuri manqanis 

(misabmelis) normatiuli wliuri datvirTva, 
Zr.sT,  

                sawC  - sawvavis kompleqsuri sabazro Rirebuleba, 

lr,  romelic iTvaliswinebs danamatebs sazeTi 
masalebis xarjis mixedviT;  

                           satf  aris meqanizatoris saxelSekrulebo satarifo 

ganakveTi lr/sT;  
                              sir  samuSaos sirTulis koeficienti;  
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               dam   muSebis damatebiTi anazRaurebis zoma 

(premiis saxiT daZabul periodSi Sesrulebuli 
samuSaos mixedviT)%. 

fuladi saxsrebis pirdapiri sawarmoo danaxarjebi 
teqnologiuri procesebis Sesrulebisas iangariSeba formuliT 

 
                   masmasxvsaw.xv CUSS                        (2.41) 

 
sadac masU   aris masalebis (Sxamqimikatebis, sasuqebis, Teslis da 

aS.) Setanis norma, kg/ha;  
        masC  - masalebis sacalo fasi, lari/kg; 

    mocemuli kulturis moyvanisaTvis saWiro sawarmoo 
danaxarjebi iangariSeba formuliT 
 

 iSSkult  

 
sadac iS aris mocemuli kulturis moyvanisaTvis saWiro  i  nomris 

operacis (teqnologiuri procesi, satransporto procesi, 
damxmare operaciebi da sxva) Sesrulebaze fuladi saxsrebis 
xvedriTi sawarmoo danaxarjebi, lari;  
    mag: viangariSoT mineraluri sasuqis Semtani teqnologiuri 
agregatis - 4-rmg-182-mtz   saeqsploatacio maCveneblebi Semdegi 

monacemebis safuZvelze: m;6B   ;93,0B m/wm;2V    ;9,0V  ;69,0

l;tr 5,34882B  l;m 1750B  %;10tra  %;12misa  sT;tr 1350  sT;mis 200  

kvt;5,58 e  ;lit/kvt.sT23,0eg   ;8,0 Zr  l/lit;saw 1C  l/sT;sat 3,3f  

;1,1sir  ;2,1dam  

aRniSnuli monacemebis Casmis Semdeg miviRebT Sesabamisad: 
agregatis mwarmoebloba: 

 
                 ha/sTsT 5,269,09,0293,0636,0 W  

 
agregatis sawvavis xarji 
                                                        

                 lit/hasaw 31,4
5,2

8,023,05,58



C                                                                    

Sromis xarji 

 

                  kac.sT/ha4,0
5,2

01
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agregatis amortizaciaze fuladi saxsrebis xvedriTi 
danaxarjebi 
               l/ha;ammamtam 45,142,003,1  SSS       

 
sawvav-sazeT masalebze fuladi saxsrebis xvedriTi danaxarjebi 
 
               l/hassmsawsaw 31,431,41  CCS   

 
daqiravebuli teqnikuri saSualebebis gamoyenebisas 

saeqspluatacio danaxarjebi Seicaven damatebiT 
kapitaldabandebis amogebaze damatebiT danaxarjebs, romelic ase 
gamoisaxeba: 

              













 

 wl.g

gad

wl.mwl.t

tr

sT

k

ka
T

B

T

Bn

T

B

W

E
S ii

m

i i 1

                (2.43) 

 
sadac  kE  - kapitaldabandebis koeficientia sasoflo-sameurneo 

warmoebaSi da misi mniSvneloba ganisazRvreba 
fermerisa da agroteqnikuri serviscentris 
piradi SeTanxmebis safuZvelze; 

in  - erTi tipis manqanebis raodenoba agregatSi; 

 i  - manqanaTa sxvadasxva tipis nomeria agregatSi. 
aqedan gamomdinare daqiravebuli teqnikuri saSuaebis 

gamoyenebis SemTxvevaSi xvedriTi saeqspluatacio danaxarjebi 
iangariSeba formuliT 

                    kapirday SSS   

 
Tu saWiroa mocemuli manqanaTa sistemis, an calkeuli 

manqanebis efeqturobis dadgena, mas angariSoben pirdapiri 
danaxarjebis mixedviT, xolo axali teqnikis efeqturobas 
adgenen dayvanili danaxarjebis mixedviT. 

fuladi saxsrebis danaxarjebi satraqtoro-satransporto 
agregatisTvis da agregatebisTvis samTo pirobebSi iangariSeba 
igive meTodikiT, romelic zemoT iyo moyvanili, mxolod 
agregatis normatiuli saaTuri mwarmoebloba pirvel SemTxvevaSi 
mocemuli iqneba t.km/sT-Si da danaxarjebi ki lari/t.km, xolo ІІ 
SemTxvevaSi mwarmoebloba moicema samTo pirobebis 
gaTvaliswinebiT. 
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2.7.  optimaluri mobiluri sasoflo-sameurneo agregatis SerCeva 
samTo pirobebis gaTvaliswinebiT. 

amJamad arseboben sxvadasxva dasaxelebis agregatebi, 
romlebic erT da igive teqnologiuri procesisTvis 
gamoiyenebian. agregatis dakompleqtebis meTodebis ganxilvis 
dros miTiTebuli iyo Tu rogor unda SerCeuliyo energetikuli 
saSualeba mocemuli samuSaos SesrulebisaTvis, magram 
zemoaRniSnuli meTodebi miaxloebiTia, arasrulyofili da 
mniSvnelovan dazustebas moiTxoven. 

mocemuli pirobebisTvis, kerZod, samTo pirobebisTvis, 
romlebSic igulisxmebian saqcevis sigrZe, niadagis mdgomareoba, 
zRvis donidan simaRle, ferdobis daxra, nakveTis konfiguracia, 
formebi da sxva, cxadia arsebuli agregatebidan optimaluri 
iqneba is agregati, romlis xvedriTi-dayvanili danaxarjebi 
mocemuli samuSaos Sesrulebaze iqneba minimaluri, radganac 
fuladi saxsrebis xvedriTi danaxarjebi iTvleba agregatis 
gamoyenebis efeqturobis yvelaze obieqturad Semfasebel 
maCveneblad. 

e.i. Tu mocemuli samuSaos Sesruleba SeuZlia sxvadasxva 
dasaxelebis agregatebs, romelTa xvedriTi danaxarjebia 
Sesabamisad ni SSS ........1  maSin optimalur agregagats mocemul 

pirobebSi mocemuli samuSaos Sesasruleblad warmoadgens 
agregati, romlisTvisac xvedriTi danaxarjebi aris minimaluri, 
e.i. 

 
               konopt   ,,,,,,,,min hLWHGTSi iiiiii              (2.44) 

 
sadac L  - aris nakveTis saqcevis sigrZe, m; 
       h  - zRvis donidan simaRle, m; 
         - nakveTis saSualo daxris kuTxe, 0; 

         - siCqaris gamoyenebis koeficientia samTo pirobebSi; 

      kon  - koeficientia, romelic gulisxmobs nakveTis 

konfiguraciis sirTules. 
marTalia, garemo pirobebis damaxasiaTebeli ,L  ,  ,  kon  

sidideebi cxadia saxiT ar Sedian fuladi saxsrebis saangariSo 
formulebSi, magram aRniSnul sidideebs iTvaliswinebs agregatis 
mwarmoebloba samTo pirobebis gaTvaliswinebiT. 

analogiurad SeiZleba satraqtoro-satransporto agregatis 
da mcire meqanizaciis saSualebis SerCeva mocemuli 
pirobebisTvis. 
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2.8.  satransporto saSualebis sawvavis xarjis gansazRvra samTo 
pirobebis gaTvaliswinebiT. 

samTo pirobebSi moZraobisas avtomobilebis msgavsad 
satraqtoro-satransporto agregatebic araTanabari siCqariT 
moZraoben da maTi diapazoni umetes SemTxvevaSi Sors aris 
optimalurisgan, amasTan maTi teqnologiuri moculobebis 
datvirTvis xarisxi dabalia, amitom Zrava xan gadatvirTviT 
muSaobs, xan kidev dautvirTavia. garda aRniSnulisa 
satransporto agregatebs xSirad uxdebaT iZulebiTi gaCerebebi, 
Semdgom adgilidan daZvra da gaqaneba. Zravas aseTi datvirTva 
iwvevs sawvavis  sagrZnob gadaxarjvas, rogorc amas 
mravalricxovani gamokvlevebi gviCveneben /6 ,8/, da misi 
gaTvaliswineba aucilebelia agregatebis sawvaviT 
uzrunvelyofisas.satrqtoro-satransporto agregatis sawvavis 
xvedriTi xarji kg/t.km - Si gamoiTvleba formuliT 
               

                                                       
cv

uqmuqmsamsam

W

GGG
g

00
                 (2.45) 

sadac samG , uqmG  da 0G  Sesabamisad warmoadgenen satraqtoro-

satransporto agregatis sawvavis normatiul saaTur xarjs muSa 
svlaze, uqm svlaze da gaCerebebisas.  
                 cvW  - agregatis cvlis mwarmoebloba  cvsTcv WW   

                 cv  - cvlis dro, sT.  

      uqmsam  ,  da 0  Sesabamisad warmoadgenen drois im periodebs 

cvlis ganmavlobaSi, rodesac warmoebs muSa 
svla, uqmi svla da gaCerebebi.   

Tu am formulaSi CavsvamT (2.43) formulidan Sesabamis 
mniSvnelobebs da Tu davuSvebT, rom samuSao da uqmi svlis 
manZilebi tolia, advilad miviRebT. 

 

      
   

st

uqmsamtvd.guqmuqmsamsam

xv
hG

VVLtGGG
g

/1/1/00 
       (2.46) 

 
rogorc (6.29) formulis analizi gviCvenebs, vinaidan samuSao 

da uqmi svlis siCqareebi samTo pirobebSi mniSvnelovnad dabalia 
optimalur siCqareebTan SedarebiT, agreTve SedarebiT naklebia 
tvirTamweoba da misi gamoyenebis koeficienti, sawvavis xvedriTi 
xarji samTo pirobebSi sagrZnoblad izrdeba. 
    samTo pirobebSi satraqtoro-satransporto agregatebis 
muSaobasTan SedarebiT avtomobilis Zravas datvirTvis reJimis 
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uTanabrobis xarisxi bevrad didia, romelic amitom sawvavis 
xarjis saxazo norma /lit/100km/ mniSvnelovnad metia vakesTan 
SedarebiT. 
    normirebis sadgurebis mier damuSavebulia cvlis droSi 
sawvavis xarjis saxazo normis dadgenis meTodika /2 /, romelSic 
Sedis cvlis ganmavlobaSi sawvavis xarji uqm svlaze - ,kmg  

tvirTzidvisas - ,
kmt.g  gaCerebebisas - ,gaCg  da datvirTva-

gadmotvirTvaze - d.gg  da damatebiTi sawvavis xarji, romelic 

iTvaliswinebs zamTris da cud sagzao pirobebs - damg . swored aq 

unda iqnas gaTvaliswinebuli samTo pirobebi, vinaidan 
avtomobilis moZraobis TvalsazrisiT cud sagzao pirobebs 
warmoadgens mixveul-mixveuli, mniSvnelovani aRmarTebis 
Semcveli, did simaRleebze gamavali da mouwyobeli safaris 
mqone gzis monakveTebi. 
    zemoaRniSnulis gaTvaliswinebiT adgilobrivi bunebriv-
sawarmoo pirobebSi cvlis normatiuli sawvavis xarji ase 
gamoisaxeba 
 

                        damrdgt.kmt.kmkmcv gngQgLgG 100/      (2.47) 

 
sadac rn  - aris reisebis raodenobas cvlaSi. 

    normirebis sadgurebis mier /3, 6, 12, 17/ Catarebuli kvlevebis 
safuZvelze sawvavis damatebiTi xarjisTvis dadgenilia Semdegi 
normativebi: karbiuratoriani da Semfrqvevi mowyobilobiT 
aRWurvili benzinis Zraviani avtomobilisTvis sawvavis xarjis 
saxazo norma cud sagzao pirobebSi izrdeba daaxloebiT 2,5 
litriT 100 km manZilze, xolo dizelis Zraviani 
avtomobilebisTvis - 1,5 l/100km-ze sakuTari wonis yovel1 tonaze. 
analogiurad izrdeba sawvavis xarji cud sagzao pirobebSi 
gamwevi da specialur Zariani avtomobilebisTvis /2, 16, 19/. 
motoblokuri satransporto saSualebisTvis sawvavis xarji 
umniSvnelod izrdeba /14, 16 /, da praqtikulad misi 
ugulvebelyofa SesaZlebelia. 
     qarTvel da somex mecnierTa mier Catarebuli kvlevebis 
safuZvelze dadgenilia, / 8, 9, 13, 15, 19/ rom samTo gzebze, 
romelTac gaaCniaT mixveul-moxveuli da aRmarTebis Semcveli 
monakveTebi, sadac avtomobilebs dabali siCqareebiT uxdebaT 
moZraoba da Zrava xSirad gamodis optimaluri reJimis 
sazRvrebidan, sawvav-sazeTi masalebis xarjis nazrdi 30...35%-s 
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aRwevs. zemoT CamoTvlili Taviseburebebis gaTvaliswinebiT 
sawvavis xvedriTi xarji ganisazRvreba aseTi saxiT.  
 

                               
hcv,

cv

kg/t.km
W

G
g                      (2.48) 

 
sadac hcv,W  warmoadgens satvirTo avtomobilis mwarmoeblobas 

samTo pirobebis gaTvaliswinebiT, t.km/sT; 
   
 
 
 
2.9.  tvirTis masis gavlena satransporto saSualebis sawvavis 
xarjze 

satransporto saSualebis sawvavis xarjze tvirTis masis 
gavlenis dasabuTebisaTvis visargebloT satransporto 
saSualebis wevis balansis gantoebiT /7, 8 9 / 

 
                    hatr  jafe                   (2.49) 

 
sadac hatr  ,,,,, jafe  Sesabamisad warmoadgenen saransporto 

saSualebis nominaluri, 
transmisiaSi dakarguli, 
TviTgadagorebaze, aRmarTis 
daZlevaze, aCqarebaze da haeris 
winaaRmdegobis Zalis daZlevaze 
daxarjuli simZlavreebs kvt. 

    vinaidan samTo pirobebSi tvirTzidva xorcieldeba 
ZiriTadad dabali siCqareebiT. amitom sawvavis xarjis nazrdi 
haeris winaaRmdegobis daZlevaze umniSvneloa da SeiZleba misi 
ugulvebelyofa. amitom /2.49/ formula aseTi saxiT SeiZleba 
Caiweros 
 
              tvavttvavttvavttr mmmmVgmmVgfe  sin     (2.50) 

 
aqedan  
 

                 
 

a

ae

VVgVgf

VVgVgfm
m










sin

sinavttr

tv             (2.51)                                 
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magram rogorc cnobilia, avtomobilisTvis carieli ZariT 
 
                   avtavt fVgfm    da  avtavt asin Vgm            (2.52) 

 
aqedan gamomdinare (2.50) formula aseTi saxiT Caiwereba 
 

                  
 aggfV

m
jae






sin

f avtavtavttr

tv                (2.53) 

              
aqedan miiReba is damatebiTi simZlavre, romelic uSualod 
tvirTis gadatanaze ixarjeba 
 
         aggfmVjae  sinf avtavtavttrdam               (2.54) 

 
 yoveli avtomobilisTvis sawvavis sakontrolo xarji, 

romelic modis 1 kvt.sT energiis gamomuSavebaze, winaswar 
cnobilia da moicema misi sapasporto monacemebSi /2/ da is 
iangariSeba formuliT 
                

                        
VL

Q

t

QQ
qs

/






                        (2.55) 

                   A 

sadac Q  aris sawvavis faqtiuri xarji, kg/km;  

                - avtomobilis mier gamomuSavebuli energia, kvt.sT;  
              V  - avtomobilis saSualo teqnikuri siCqare, km/sT. 
    Tu CavsvamT (6.37)-s (6.38)-Si miviRebT sawvavis damatebiTi 
xarjis im mniSvnelobas, romelic modis uSualod tvirTis 
gadatanaze garkveul L  manZilze kilogramebSi 
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sin

36

/ aggfLmVL
Q







dam

dam                            (2.56) 

               

im SemTxvevaSi, roca L = 100 km, miviRebT sawvavis xarjis im 
damatebiT saxazo normas, romelic mxolod tvirTis masaze aris 
damokidebuli. maSin sawvavis faqtiuri xarji datvirTuli 
avtomobilis moZraobisas 100 km. manZilis dafarvaze, an rac 
igivea sawvavis faqtiuri saxazo norma, iangariSeba formuliT 

 

                 
 





36

sin100 aggfm
QQ


 uqf               (2.57) 



 

 

54 

54 

  
sadac fQ  da uqQ  Sesabamisad warmoadgenen sawvavi xarjis  saxazo 

normas tvirTiT da uqmi svlisas lit/100 km.    - sawvavis kuTr 
wonas kg/lit. (aRniSnuli formula Cvens mier Catarebuli 
kvlevebis Sedegad aris miRebuli) 

magaliTi: ganisazRvros gazelis markis nominalurad 
datvirTuli avtomobilis sawvavis xarjis faqtiuri saxazo 

norma Semdeg pirobebSi: ;5,2G2,14 3...4 0,1; t; lit/100km; tvuq  Q

.a22,0 20,4m/wm ;0,78kg/lit kg/kvt.sT;   (7.40) formulis safuZvelze 

miviRebT litri.f 24,1704,32,14 Q   

 
 
 
 
2.10. fuladi saxsrebis saeqsploatacio danaxarjebis angariSi 
satransporto procesebze samTo pirobebis gaTvaliswinebiT. 
       satransporto procesebis warmoebisas pirdapir 
saeqsploatacio danaxarjebSi Sedis fuladi saxsrebis 
danaxarjebi satransporto saSualebis amortizaciaze, sawvav-
sazeT masalebze da samuSao Zalaze. daqiravebuli satransporto 
saSualebis gamoyenebis SemTxvevaSi samuSaos mwarmoebel firmas 
damkveTidan damatebiT ericxeba Tanxa kapitaldabandebis 
amogebis saxiT, romlis dadgena xdeba urTierTSoris dadebuli 
xelSekrulebis safuZvelze. 
    satraqtoro-satransporto agregatebiT tvirTzidvisas 
fuladi saxsrebis xvedriT-dayvanili danaxarjebi gamoiTvleba 
formuliT  
     

      
mismis

mis

tr

tr

trsawZrsT

mis

mismis

tr

trtr

xv
100100 W

BB
fCG

aBaB
S K

1








































   (2.58) 

 

sadac trB  da misB  aris Sesabamisad traqtoris da misabmelis 

sabalanso Rirebuleba, lr;  
        tra  da misa   - koeficienti, romelic iTvaliswinebs 

traqtoris da misabmelis cveTaze, teqnikur 
momsaxurebaze da remontze wliur 
saamortizacio danaricxebs maTi sabalanso 
Rirebulebidan procentebSi.  
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       tr  da mis  - traqtoris da misabmelis normatiuli wliuri 

datvirTva, Zr.sT;  
             sTG  - sawvavis saaTuri xarji satraqtoro Zravas 

nominalur reJimze muSaobisas, kg/sT;  
             Zr  - Zravas datvirTvis xarisxi mocemul pirobebSi 

satransporto procesebis warmoebisas;  
             sawC  - sawvavis kompleqsuri sabazro Rirebuleba, lr;  

             trf  - traqtorist-memanqanis saaTuri anazRaureba 

lr/sT.  
               - kapitaldabandebis amogebis koeficienti, 

romlis mniSvneloba dgindeba samuSaos 
damkveTsa da mwarmoebels Soris dadebuli 
xelSekrulebis safuZvelze.  

motoblokuri satransporto saSualebiT tvirTzidvisas fuladi 
saxsrebis xvedriT-dayvanili danaxarjebi analogiuri meTodikiT 
iangariSeba 

satvirTo avtomobilebiT tvirTzidvisas fuladi saxsrebis 
xvedriT-dayvanili danaxarjebi vakis pirobebSi gamoiTvleba 
formuliT 
               

             
sTwl

navtsawsaw

mZ

wl

navtavt

avt
L100L100 W

VBCg
f

VaB
S

1

LL















          (2.59) 

 
sadac  avtB   aris avtomobilis sabalanso Rirebuleba, lr;  

        avta  - koeficienti, romelic iTvaliswinebs wliur 

saamortizacio danaricxebs avtomobilis sabalanso 
Rirebulebidan cveTaze, teqnikur momsaxurebaze da 
remontze erTad procentebSi;  

         nV - avtomobilis normatiuli saxazo siCqare vakis 

pirobebSi km/sT;  
         wlL  - avtomobilis normatiuli wliuri garbena, km;  

         mZf  - mZRolis saaTuri anazRaureba, lr/sT;  

         sawC  - sawvavis kompleqsueri fasi bazarze, lr/lit;  

         sawg  - avtomobilis sawvavis xarjis saxazo norma vakis 

pirobebSi optimaluri siCqareebiT moZraobisas, 
lit/100 km. 

rogorc zemoT iyo aRniSnuli saqarTveloSi sagzao pirobebi 
Zalzed rTulia, rac mniSvnelovnad moqmedebs avtomobilis 
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mwarmoeblobaze, sawvavis xarjze da samuSao Zalis danaxarjebze. 
amasTan mniSvnelovnad izrdeba avtomobilis ZiriTadi detalebis 
cveTis intensivoba araTanabari datvirTvis gamo. yovelive es 
zrdis fuladi saxsrebis saeqsploatacio danaxarjebs. zemoT 
CamoTvlili faqtorebis gaTvaliswinebiT fuladi saxsrebis 
xvedriT-dayvanili danaxarjebi avtomobilisTvis samTo pirobebis 
gaTvaliswinebiT gamoiTvleba formuliT  

 

                      
 

sTwl

navtss
mZ

wl

navtavt

100 Wh

VBggC
f

VaB
Sa

1

L100L


















                   (2.60) 

 

sadac avta  aris wliuri saamortizacio danaricxebi avtomaqanis 

sabalanso Rirebulebidan cveTaze, teqnikur 
momsaxurebaze da remontze samTo pirobebis 
gaTvaliswinebiT procentebSi;  

        g  sawvavis damatebiTi xarji gzebis sirTulis 
gaTvaliswinebiT lit./100km;  

                sTWh satvirTo avtomobilis saaTuri mwarmoebloba samTo 

pirobebis gaTvaliwinebiT 
                                                                                                                                                                                                                                                                                                                                                                                          
 
 
 
 
2.11.  optimaluri satransporto saSualebis SerCeva  samTo 
pirobebis gaTvaliswinebiT. 
 SemoviRoT koeficienti, romelic warmoadgens mocemul da 
optimalur sawarmoo pirobebSi tvirTzidvaze xvedriTi 
saeqsploatacio danaxarjebis fardobas da vuwodoT mas sagzao 
pirobebis sirTulis koeficienti, romelic ase iangariSeba 
 

                            
opt

moc

gz
S

S
                              (2.61) 

 
sadac mocS  da optS  Sesabamisad warmoadgenen xvedriT 

saeqsploatacio danaxarjebs lr/t.km mocemul da optimalur 
sawarmoo pirobebSi, romlebic (2.59) da (2.60) formulebiT 
gamoiTvleba. vinaidan satransporto saSualebis xvedriTi 
saeqsploatacio danaxarjebi SemTxveviT sidides warmoadgens, 
saWiroa Catardes misi albaTur-statistikuri analizi. kerZod 
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unda ganisazRvros misi maTematikuri lodini, dispersia, 
standarti, sarwmuno intervali mocemli sarwmuno albaTobiT. 
Cvens mier damuSavebuli meTodikis mixedviT dadgenili iqna 
savali gzis sirTulis koeficientis maTematikuri lodini da 
sarwmuno intervali dasaSvebi saeqsploatacio siCqareebis 
mixedviT kamaz-5320, maz-504 da gazelis markis satvirTo 
avtomobilebisTvis, romelic mocemulia 6 cxrilSi                                                 
        rogorc cxrilidan Cans, dabali dasaSvebi 
siCqareebisTvis sagzao pirobebis sirTulis koeficientis 
cvlilebis sawmuno intervalis sigrZe didia yvela tipis 
satvirTo avtomobilisTvis. amasTan didia TiTon koeficientis 
mniSvnelobac. dabal siCqareebze ganskuTrebiT intensiurad 
izrdeba gz  - is sarwmuno intervalis sigrZe didi 

tvirTamweobis avtomobilebisTvis. xolo roca maTi siCqare 20 
km/sT-ze naklebia, sarwmuno intervalis sigrZis prognozireba 
saerTod SeuZlebelia. dasaSvebi siCqaris zrdasTan erTad 
mcirdeba rogorc sagzao pirobebis sirTulis koeficientis 
mniSvneloba, aseve misi cvlilebis sarwmuno intervalis sigrZe. 
amasTan am sidideebis mniSvnelobebi ufro intensiurad mcirdeba 
maRali tvirTamweobis avtomobilebisTvis, xolo maRali 
siCqareebiT moZraobisas sagzao pirobebis sirTulis 
koeficientis mniSvnelobebi sxvadasxva tipis da tvirTamweobis 
avtomobilebisTvis praqtikulad erTmaneTisgan ar gansxvavdebian, 
xolo koeficientis cvlilebis sarwmuno intervals umniSvnelo 
sigrZe gaaCnia. 
                                                          cxrili 6   
Vkm/sT 20..24 25..29 30..34 35..39 40..44 45..49 50..54 55..59 60..65 
gazel 
K gz 

2,04 
 

1,74 1,56 1,43 1,31 1,21 1,13 1,07 1,01 

IK 1,96. 
2,12 

1,68.. 
1,80 

1,52 
1,58 

1,39 
1,47 

1,29 
1,33 

1,19 
1,23 

1,11 
1,15 

1,05 
1,09 

1,0 
1,02 

maz 
Kgz 

2,16 1,82 1,59 1,45 1,41 1,21 1,14 1,07 1,02 

IK 2,08. 
2,25 

1,74.. 
1,90 

1,52... 
1,66 

1,39... 
1,51 

1,36... 
1,46 

1,17... 
1,25 

1,11... 
1,16 

1,05... 
1,09 

1,01... 
1,03 

kamaz 
Kgz 

2,24 1,88 1,64 1,48 1,37 1,27 1,17 1,11 1,05 

IK 2,15. 
2,33 

1,8.. 
1,96 

1,59... 
1,69 

1,45... 
1,51 

1,35... 
1,39 

1,25... 
1,29 

1,16... 
1,18 

1,1... 
1,12 

1.04... 
1.06 
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    zemoT naTqvami praqtikulad ase SeiZleba Camoyalibdes: 
dabali dasaSvebi siCqareebiT moZraobisas TvirTzidvaze fuladi 
saxsrebis xvedriTi saeqsploatacio danaxarjebi arastabiluria, 
maTi cvlileba SesaZlebelia Zalian did sazRvrebSi. dasaSvebi 
siCqaris zrdasTan erTad  xvedriTi saeqsploatacio danaxarjebi 
TandaTan stabiluri xdeba. amasTan sagzao pirobebis sirTulis 
koeficientis mniSvnelobebi sxvadasxva tvirTamweobis satvirTo 
avtomobilisTvis erTmaneTisgan Zalzed mcired gansxvavdebian. 
aqedan gamomdinare saerTod satvirTo avtomobilebisTvis 
Sedgenili iqna praqtikuli gamoyenebisTvis vargisi cxrili, 
sadac mocemulia sagzao pirobebis sirTulis koeficientis 
cvlilebis diapazoni dasaSvebi siCqareebis mixedviT 
    cxrilSi mocemuli dasaSvebi siCqarisTvis sagzao pirobebis 
sirTulis koeficientis cvlilebis diapazonidan didi 
tvirTamweobis satvirTo avtomobilebisTvis koeficientis maRali 
mniSvneloba unda SeirCes, xolo dabali tvirTamweobis 
avtomobilebisTvis - dabali. 
 sagzao pirobebis sirTulis koeficientis mniSvnelobaTa 
diapazoni satvirTo avtomobilebis dasaSvebi siCqaris mixedviT 
                                                           

cxrili 7  
V 
km/sT 

20...24 25...29 30...34 35...39 40...44 45...49 50...54 55...59 60...64 

Kgz 2,24-
1,97 

1,96-
1,69 

1,68-
1,52 

1,51-
1,39 

1,38-
1,29 

1,28-
1,19 

1,18-
1,11 

1,10-
1,05 

1,04-
1,0 

 
    dadgenil koeficients aqvs mniSvnelovani praqtikuli 
mniSvneloba tvirTzidvis procesebis dagegmvisas, vinaidan 
sakmarisia gamoTvlili iqnas mocemuli satransporto 
saSualebisTvis fuladi saxsrebis xvedriTi saeqsploataci 
danaxarjebi optimalur sawarmoo pirobebSi, misi gamravlebiT 
Kgz mniSvnelobaze, romelic SeirCeva mocemuli tvirTzidvis 
marSrutze saSualo teqnikuri siCqaris mixedviT miiReba fuladi 
saxsrebis xvedriTi danaxarjebis mniSvneloba mocemul sawarmoo 
pirobebSi praqtikisTvis sakmarisi sizustiT. 
 
                                gzoptmoc  SS                    (2.62) 

 
sadac sgz   mniSvneloba dasaSvebi saSualo siCqaris mixedviT 

aiReba 7.2 cxrilidan. 
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    konkretul sawarmoo pirobebSi ismis aseTi amocana: 
gadasatani aris garkveuli saxeobis da masis tvirTi raRac 
manZilze winaswar cnobili sirTulis mqone gzaze. tvirTis 
mflobels sakuTrebaSi aqvs raRac satransporto saSualeba. 
aris agreTve sxva satransporto saSualebis daqiravebis 
SesaZlebloba. ismis kiTxva: mocemul sawarmoo pirobebSi 
SesaZlebel sakuTar da daqiravebul satransporto saSualebaTa 
simravlidan rogor SevarCioT iseTi, romlis gamoyenebisas 
miiRweva tvirTzidvaze fuladi saxsrebis  danaxarjebis 
minimaluri mniSvneloba. 
    cxadia, rom aseT pirobebSi tvirTzidvisTvis SerCeuli unda 
iqnas is satransporto saSualeba, romlisTvisac Sesruldeba 
piroba 
 
                             iSSS daqsakopt min                                       (2.63) 

 

sadac ,optS sakS  da daqS  i    Sesabamisad warmoadgenen optimaluri, 

sakuTari da i   markis daqiravebuli satransporto saSualebiT  
tvirTzidvaze xvedriT-dayvanil saeqsploatacio danaxarjebs (ix 
formula 2.59, 2.60) lr/t.km-Si. ,...1 ni    n   aris SesaZlebel 
dasaqiravebel satransporto saSualebaTa markebis raodeniba. 
    magaliTi: gadasatani aris 30 t. masis tvirTi 50 km manZilze 
erT mxares mocemul sagzao pirobebSi. tvirTis mepatrones 
gaaCnia sakuTari satvirTo avtomobili gazeli. amasTan aris 
kamaz-5230 markis satvirTo avtomobilis daqiravebis 
SesaZlebloba. ganisazRvros mocemul sawarmoo pirobebSi 
optimaluri satransporto saSualeba, Tu saSualo faqtiuri 
siCqare km/sT;30V  dizelis sawvavis fasi lar./lit;diz 65,0C  

benzinis fasi lar./lit;benz 90,0C  t;gaz 5,2Q  t;kamaz 10Q Q 

km/wl;wl 40000L  ;3,0 %;35kamaza  %;30gaza  lt/100km;kamaz.sam 36g  

lt/100km;kamaz.uqm 32g  lt/100km;gaz.sam 2,17g  lt/100km;gaz.uqm 3,14g  ;1

;07,1gz  lari;kamaz 12500B  lari;gaz 4800B   lr/sT.mZ 2f  

Tu aRniSnul monacemebs SevitanT (7.46) formulaSi, miviRebT  
lr/t.km;gaz 185,0S  lr/t.km;kamaz 0747,0S   

e.i. mocemul sawarmoo pirobebSi umjobesia kamazis markis 
satvirTo avtomobilis daqiraveba tvirTis gadasazidd, 
miuxedavad imisa, rom sakuTari satransporto saSualebis 
gamoyenebisas kapitaldabandebis amogebis koeficienti nulis 
tolia. 

 



 

 

60 

60 

 
Tavi  3.  sasoflo-sameurneo agregatebis da satransporto 
saSualebebis teqnikuri eqsploatacia 
 
3.1. sasoflo-sameurneo agregatebis da satransporto 
saSualebebis teqnikuri momsaxurebebis da remontebis 
raodenobis  angariSi 
 
    daxarjuli sawvavis mixedviT perioduli teqnikuri 
momsaxurebebis da mimdinare remontebis raodenoba raRac 
garkveuli periodis ganmavlobaSi (sezoni, weli da aS) 
ganisazRvreba formuliT 
 

                      
21 


I

Q

I

Q

I

Q
n                            (3.1)              

 
sadac Q  aris sawvavis xarji aRniSnul periodSi, 

2,1,,, 2  II  nomris teqnikuri momsaxurebis 
perioduloba.  

    sezonuri teqnikuri momsaxureba traqtorebs, rogorc wesi 
utardebaT weliwadSi orjer. yoveli cvlis teqnikuri 
momsaxureba ki, cvlis damTavrebis Semdgom. aqedan, Tu miviRebT, 
rom weliwadSi samuSao dReebis raodenoba Seadgens D = 250 
dRes, xolo cvlianobis koeficienti ,3,1cva  maSin miviRebT wlis 

ganmavlobaSi Catarebuli yoveli cvlis teqmomsaxurebis 
raodenobas Dn wl  ; .3253,1250 a  

    mimdinare da kapitaluri remontebis gegmis mixedviT Catareba 
ar aris savaldebulo. remontebis Catarebis aucilebloba 
dgindeba satransporto saSualebis specialuri eqspertizis 
Catarebis Sedegad satransporto saSualebis faqtiuri teqnikuri 
mdgomareobis mixedviT. amasTan sasurvelia, rom remontebis 
Catareba ar daigegmos satransporto saSualebebis muSaobis 
daZabul periodSi. me-2 da me-3 teqnikuri momsaxureba aseve 
sakmaod Sromatevadia, amitom aRniSnuli teqnikuri momsaxurebebi 
ar unda daigegmos erT da imave dros satransporto 
saSualebebis didi raodenobisTvis. 
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3.2. sasoflo-sameurneo agregatebis da satransporto 
saSualebebis ZiriTadi kvanZebis narCeni resursis gansazRvra 
    satransporto saSualebis teqnikuri diagnostika warmoadgens 
misi ZiriTadi kvanZebis mdgomareobis dauSlelad gansazRvris 
process. 
    satransporto saSualebebis diagnostikis ZiriTad amocanebs 
warmoadgens: 
- satransporto saSualebebis teqnikuri maxasiaTeblebis da 
regulirebebis Semowmeba; 
- agregatebis, kvanZebis, da mTlianad manqanis mdgomareobis 
Seswavla, dadgena da klasifikacia; 
    satransporto saSualebebs diagnostika utardebaT Semdegi 
maCveneblebis dadgenis mizniT:1. manqanis (meqanizmis) 
muSaunarianoba; 2. manqanis (meqanizmis) uwesivroba; 3. manqanis 
umtyuvno muSaobis narCeni resursis da Semdgomi 
eqsploataciisTvis vargisianobis prognozireba. 
    manqanis uwesivrobis Sesaxeb diagnozis dasma warmoadgens 
informaciebis miRebis da damuSavebis logikur process. 
informaciebs vRebulobT garegani simptomebis (xmauri, vibracia, 
temperatura, wneva, gamonabolqvis feri, sawvavis xarji, 
simZlavre, brunvis sixSire da sxva) saxiT da parametrebis 
gazomvis Sedegad. 
    parametrs, romelic izomeba xelsawyoebis saSualebiT da 
axasiaTebs kvanZis, agregatis, sistemis, elementis teqnikur 
mdgomareobas - ewodeba diagnostikuri parametri. maT 
miekuTvnebian: simZlavre, wneva, temperatura, xmauri, 
gamonabolqvi, karteriSi gaparuli airebi. 
    arCeven ori jgufis parametrebs - Semaval ( wevis winaRoba, 
reliefi, wneva, zRvis donidan simaRle da sxva) da gamomaval 
parametrebs ( simZlavre, brunvis sixSire, bolva, temperatura da 
sxva).Semavali da gamomavali parametrebi aris sistemis 
Tvisebebis da zemoqmedebis zoma. 
    sistemis parametrebis mniSvneloba SeiZleba iyos: 
nominaluri, dasaSvebi normaluri da zRvruli. 
    nominaluri aris parametris is mniSvneloba, roca 
uzrunvelyofilia elementis eqsploataciis maqsimaluri 
efeqturobi. dasaSvebi, roca uzrunvelyofilia elementis 
mtyuvnebis gareSe muSaoba; normaluri, parametris is 
mniSvnelobaa, romelic ar gamodis dasaSvebi sazRvrebis gareT; 
zRvruli, roca elementis ( manqanis, kvanZis) Semdgom 
eqsploatacia dauSvebelia. 
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    narCeni resursi aris manqanis (kvanZis, SeuRlebis) muSaobis 
xangrZlivoba kontrolis momentidan mis zRvrul 
mdgomareobamde, romelic xasiaTdeba zRvruli kveTiT, samuSaos 
xarisxis dauSvebeli gauaresebiT, ekonomikurobis daqveiTebiT da 
sxva. elementis narCeni resursis gansazRvrisTvis aucilebelia 
vicodeT: muSaobisas sakontrolo parametris cvalebadobis 
kanonzomiereba da parametris sawyisi normaluri mniSvneloba - 
Pn, mniSvneloba gazomvis momentSi - Pg da zRvruli mniSvneloba 
PzR. 
    Zravas dguS-cilindruli jgufis teqnikur mdgomareobas 
(cveTas) adgenen karterSi gaparuli airebis raodenobis (lit/wT) 
gazomvis saSualebiT. narCeni resursi saaTebSi ganisazRvreba 
formuliT: 
   

                     


















 1

ng

nzg
tn                        (3.2) 

                          
 sadac   aris funqciis xarisxis maCvenebeli (4.5. cxrili). 

 -s miaxloebiTi mniSvnelobebi traqtorebis da s.s. manqanebis 
saxvadasxva kvanZebisa momocemulia cxril 8-Si                                                                                                                                       

          cxrili 8 

kvanZebis, detalebis, 
SeuRlebebis teqnikuri 
mdgomareobis parametri 

 kvkvanZebis, detalebis, 
SeuRlebebis teqnikuri 
mdgomareobis parametri  

 

Zravas simZlavre 1,7 gamanawilebeli lilvis muStas 
cveTa simaRleze 

1,1 

zeTis wva karterSi 2,0 plunJeruli wyvilis cveTa 1,1 
karterSigaparuli 
airebis raodenoba: 

1,3 RerZebis, TiTebis, 
gorgolaWebis cveTa  

1,4 

dguSis rgolebis 
Secvlamde 

1,3 Slicebiani RerZis cveTa 1,0 

dguSis rgolebis 
Secvlis Semdeg 

1,5 kbilanebis kbilebis cveTa 
sisqeSi 

1,5 

RreCo dguS-barbcas 
meqanizmSi 

1,4 korpusis datalebis budeebis 
cveTa 

1,0 

RreCo sarqvelebSi 1,1 gorvis sakisrebSi radialuri 
cveTa 

1,5 

blokis saxuravis da sar-
qvelebis budeebis cveTa 

1,6   
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    magaliTi: mtz-80 markis traqtorma bolo kapitaluri 
remontidan imuSava 2000gam Zr.sT. gazomvisas aRmoCnda, rom 

karterSi gaparuli airebis raodenoba 64gaz lit/wT, parametris 

zRvruli sidide mocemuli markis ZravasTvis Seadgens 90zR

lit/wT; 3,1  (ix. cxrili 4,5). vipovoT narCeni resursi 
Zrav.saaTebSi                       

                     Zr.sTnar 10501
2864

2890
2000

3,1

















               

               
Tu winaswar ar aris cnobili axali, an garemontebuli kvanZis 
namuSevari Zrav.saaTebis raodenoba misi eqsploataciis 
dawyebidan, magram cnobilia wina sakontrolo gamocdis Sedegebi 
da Sesabamisi gamomuSaveba, aseT SemTxvevaSi kvanZis (an 
meqanizmis) narCeni resursi iangariSeba iangariSeba formuliT: 
 
                            nn 1 R                             (3.3) 

sadac koeficienti 

                        
 1/

1

12 


UU
R                           (3.4) 

                 

sadac sawgaz  11U  aris pirveli sakontrolo gazomviT 

miRebuli parametris cvalebadobis 
sidide.  

                 saw 22U , parametris mniSvnelobis cvlilebis sidide 

meore gazomvisas. 
 
    magaliTi: mtz-80 markis traqtoris Zravas pirveli 
Semowmebisas cilindridan karterSi gaparuli airebis sidide iyo 

581  gaz lit/wT, meore gazomvisas - 782  gaz lit/wT. gazomvebs 

Soris namuSevari Zrav.saaTebis raodenoba 1000g Zr/sT. 

parametris zRvruli mniSvneloba - 90zR lit/wT, 

nominaluri(sawyisi) mniSvneloba - 28
n

l/wT; 3,1  

                                         

                                          08,31

2858

2878

1
3,1/1















R  
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                                         1801
2878

2890
1000

3,1/1

1 











 n  

 

                                         sT55018008,3 
n

 

 
 
 
3.3. samanqano ezos farTis angariSi 
    sasoflo-sameurneo teqnika da satransporto saSualebebi 
avtomobilebis garda gamoiyenebian SedarebiT mcire periodis 
ganmavlobaSi danarCeni dro saWiroa maTi dayeneba Senaxvaze. 
arsebobs Senaxvis sami wesi: Ria Senaxva, daxuruli Senaxva da 
kombinirebuli Senaxva. Senaxvis Ria wesis gamoyenebisas saTanado 
standartis dacviT ifareba saRebaviT malefuWebadi nawilebi da 
kvanZebi imisaTvis rom naklebi gavlena moaxdinon bunebriv-
klimaturma faqtorbma da manqanebi yendeba specialur 
sadgarebze. unda iTqvas, rom Senaxvis Ria wesis gamoyenebisas 
garemo bunebriv-klimaturi pirobebi mainc axdenen mniSvnelovnad 
uaryofiT gavlenas satranasporto saSualebebis ZiriTadi 
kvanZebis da meqanizmebis mdgomareobaze. Senaxvis daxuruli wesi 
gamoyenebisas manqanebi yendeba daxurul SenobebSi da maTze 
bunebriv-klimaturi pirobebi Zalzed mcire gavlenas axdenen. im  
SemTxvevaSi, roca ar aris yvela teqnikuri saSualebis daxurul 
SenobaSi Senaxvis SesaZlebloba, gamoiyeneba Senaxvis daxuruli 
wesi, romelic iTvaliswinebs malefuWebadi nawilebis da 
kvanZebis moxsnas agregatidan da maT Senaxvas daxurul SenobaSi. 
    samanqano ezo, rogorc wesi, ewyoba teqnikuri momsaxurebis 
punqtTan, an saxelosnosTan erTad. ezoSi unda iyos sadarajo 
jixuri, Senoba mosaxsneli kvanZebis da detalebis, agreTve 
specialuri mowyobilobebis Sesanaxad, farduli teqnikuri 
saSualebebis dasayeneblad, Ria betonirebuli moedani, 
xanZarsawinaaRmdego jixuri Sesabamisi inventariT, misasvleli 
gzebi, gamwvanebis zoli da sareguliacio moednebi. ezos gareT, 
SesasvlelTan ewyoba manqanebis sarecxi da sawmendi moednebi. 
    samanqano ezos farTobi gamoiTvleba formuliT: 
 
                      54321 /1100/1 FFFFFF                      (3.5) 

 

sadac 1F  aris traqtorebis, misabmelebis, teqnologiuri 
manqanebis motoblokebis, satransporto saSualebebis 
da sxva specialuri teqnikuri saSualebebis 
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dasayenebeli mowyobil safariani (moasfaltebuli, 
betonirebuli, qvafeniliani) moedani;  

  koeficienti procentebSi, romelic iTvaliswinebs 
sarezervo moednis farTobs; Cveulebriv, Tu 
specialuri mowyobilobebi ar dgeba xangrZliv 
Senaxvaze, 11,0 F ;  

2F  - damatebiTi moedani teqnikuri momsaxurebis 
moxerxebulobisTvis, agreTve usafrTxoebis wesebis 
dacvis mizniT;  

3F  - manqanebis dasayenebel moednebs Soris misasvleli 

gzebis mier dakavebuli farTobi, m2,  

4F  - Robis da gamwvanebis zolis mier dakavebuli 
farTobi m2;  

5F  - farTobi Senoba-nagebobebis da xanZarsawinaaRmdego 

saSualebebis mosaTavseblad, m2; 
  - moednis gamoyenebis koeficienti, ;8,0...7,0  

moednis farTobi iangariSeba formuliT:  
 

                             jjj nbF 11                                                    (3.6) 

 
sadac j1  da jb  aris Sesabamisad j  markis teqnikuri saSualebis 

sigrZe da sigane;  
         jn  - Senaxvaze dayenebulli j  markis teqnikuri 

saSualebis raodenoba. 
    moednis gamoyenebs saSualo koeficienti - K gamoiTvleba 
formuliT: 
 
                           SBF /1                                                        (3.7) 

 
sadac S   aris moednis sigrZe, m;  
             B  - yvela rigebis jamuri gani, m.  
                -s mniSvneloba rigebSi SeiZleba iyos sxvadasxva da is 

icvleba sazRvrebSi - 0,7...0,85. 
    SeniSvna: samanqano ezo, rogorc wesi unda moewyos 
gamoyenebis adgilTan rac SeiZleba axlos trasis piras ise, rom 
advili iyos klienturisTvis masTan miRweva. 
      2F -is farTobs gansazRvraven formuliT: 
 
                         abnaF j  12                                               (3.8) 
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sadac a  aris manqanebs Soris manZili, m; (aiReba 0,4...0,8 m) 
 saS1  da saSb  ganisazRvrebian Sesabamisad formulebiT: 

 

                       ;/11 jj nsaS      jj nbb /saS                              (3.9) 

     
manqanebis dasayenebeli moednis rigis sigrZe, m, iangariSeba 
formuliT: 
    

                        
saSb

FF
S 21                               (3.10) 

                                
manqanebis dasayenebeli moednis rigebis raodenoba, Tu 

cnobilia rigis saSualo sigrZe l0  (damokidebulia SerCeuli 
adgilis sigrZeze) iqneba: 
                          10/SI                                                           (3.11) 
     
manqanebis dasayenebeli moednis maqsimaluri gani bmax gamoiTvleba 
formuliT 
 

                      
saS




S

FF
b 21

max                              (3.12) 

                             
    manqanebis dasayenebel moednebs Soris misasvleli gzebis 
mier dakavebuli farTobi, m2  
         
                        013 11  bIF                                                 (3.13) 

      

sadac 1b  aris manZili manqanebis dasayenebel rigebs Soris 
(aiReba 6...8 m-s farglebSi); 

    Robis da gamwvanebis zolis mier dakavebuli farTobi, m2 
gamoiTvleba formuliT 
 
                     1224,22 max4  IbbCCbSCF saSman               (3.14) 

     
samanqano ezoSi unda iyos damxmare nagebobebi, sawyobi, sadarajo 
jixuri, xanZarsawinaaRmdego rezervuari, saregulacio moednebi 
(2...3 cali) maT mier dakavebuli farTobi m2 iqneba: 
 
                     sarxys FFFFF 5                        (3.15) 
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aqedan gamomdinare, samanqano ezos mTliani farTobi tolia: 
 
                    54321 FFFFFF                                             (3.16) 

     
Tu samanqano ezos sigrZe aris L, m; maSin ezos gani M iangariSeba 
formuliT: 
 
                           LF /                                                     (3.17) 

 

    
 sarecxi moedani rogorc wesi ewyoba samanqano ezos 
SesasvlelSi. misi farTobi Seadgens saSualod Seadgens 6X12 m-s. 
is dakompleqtebulia wylis satumbi da naxmari wylis sawreti 
da safiltri danadgarebisgan. 
nax. 9.1-ze mocemulia mcire zomis samanqano ezos proeqti. 
 
 

 

              11                                                                                                           12 

              1 

 

                        2 

                                       4 

                        3                              4                                                      5 

 

        

                       7                                                                                              6 

 

                                                               8                                                 8 

                        9 

                                                                                                                     

 

                       10 

 

 
nax. 6 mcire zomis  samanqano ezos proeqti 
1. manqanaTa sarecxi moedani; 2. dacvis oTaxi; 3 administracia; 
4. saxanZro Wa; 5. traqtorebis dasayenebeli moedani; 6. saxanZro 
kuTxe;  7. meqanikuri saamqro; 8. sasoflo-sameurneo manqanebis 
dasayenebeli moedani; 9 sawyobi; 10. eleqtro saamqro; 11. ZiriTadi 
Sesasvleli; 12. saTadarigo Sesasvleli. 
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3.4. sasoflo-sameurneo agregatebis da satransporto 
saSualebebis sawvav-sazeT masalebze moTxovnilebis angariSi 
sasoflo-sameurneo da satransporto procesebis warmoebis 
sanavTobo meurneobis samsaxurs evaleba: navTobproduqtebis 
wliuri saWiro raodenobis prognozireba da navTobiT 
mommaragebeli firmebis bazebidan navTbproduqtebis miReba; 
sawarmoo margis Senaxva, aRricxva, xarisxis da xarjis 
kontroli, danadgarebis da mowyobilobebis teqnikuri 
momsaxureba da remonti; specialuri RonisZiebis gatareba 
navTobproduqtebis danakargebis SemcirebisaTvis; usafrTxoebis 
teqnikis da saxanZro dacvis RonisZiebebis gatareba. 
    meurneobaSi sawvavis saWiro raodenobas adgenen sami 
ZiriTadi elementis mixedviT: 1. sawvav-sazeTi masalebis 
danaxarjebi teqnologgiur procesebze; 2. sawvav-sazeTi 
masalebis danaxarjebi satransporto procesebze; 3. sawvav-sazeT 
masalebis danaxarjebi damxmare procesebze (agregatebis uqm 
svlebze, teqnikur momsaxurebaze, gamosaxmarisebaze da sxva). 
    teqnologiuri procesebis Sesasruleblad saWiro sawvav-
sazeTi masalebis wliur raodenobas adgenen formulebiT: 
                      

                      
3

etet

wl
10




q
Q                           (3.18) 

 

                      
310




jjj nG
Qwl                           (3.19) 

 

                      
310




jj qF
Qwl                             (3.20) 

                              

sadac    aris meqanizebul samuSaoTa wliuri moculoba, et.ha;  
        et.haq  - sawvavis xarjis norma kg/et.ha;  

                jn    j -uri markis traqtorebis, an TviTmavali Sasebis 

raodenoba;  
                   jG   j  - markis traqtoria an TviTmavali Sasis sawvavis 

saaTuri xarji nominalur datvirTvaze ( kg/sT);  
                   j  - samuSao saaTebis jamuri raodenoba, sT;  

                   jF    j -uri saxis meqanizebul samuSaoTa moculoba 

fizikur erTeulebSi(ha);  
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                jq  - j -uri markis traqtoris mier erT ha-ze daxarjuli 

sawvavis norma (kg/ha); 
zemoT CamoTvlil formulebSi mocemuli sidideebi: 

meqanizebul samuSaoTa wliuri moculoba, traqtorebis 
raodenoba, samuSao saaTebis raodenoba, calkeuli meqanizebuli 
samuSaos moculoba fizikur erTeulebSi da sawvavis xarji 
farTobis erTeulze aiReba teqnologiuri rukebidan, danarCeni 
maCveneblebi ki sacnobaro literaturidan. /2, 4, 7/. 
    traqtorebis sawvavis moTxovnileba SeiZleba davadginoT 
sasoflo-sameurneo kulturebis movla-moyvanis teqnologiuri 
rukebidan. konkretuli dasaproeqtebeli sasoflo-sameurneo 
firmisaTvis SeiZleba winaswar ganisazRvros sawvav-sazeTi 
masalebis saWiro wliuri raodenoba da Semdeg Camoyalibdes misi 
materialur-teqnikuri uzrunvelyofis saTanado samsaxuri.     
    avtomobilebisTvis sazeTi masalebis norma damokidebulia 
Zravis simZlavreze, avtomobilis daniSnulebaze, (saerTo, 
specialuri) eqsploataciis pirobebze da TiTon sazeTi 
masalebis xarisxze da is moicema avtomobilis sapasporto 
monacemebSi garkveuli Semsworebeli koeficientebis 
gaTvaliswinebiT /1, 2, 4/.  
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Tavi 4 sasoflo-sameurneo  da satransporto parkis dagegmva 
 
4.1 meqanizebuli samuSaoebis moculobis angariSi memcenareobaSi 
    memcenareobaSi samanqano teqnologiebis gamoyenebisas 
satraqtoro samuSaoebis moculobis erTeulad miRebulia 
pirobiTi etalonuri heqtari, romelic warmoadgens im samuSaos 
moculobas, romelic saWiroa erTi fizikuri heqtris mosaxnavad 
Semdeg pirobebSi: 
a. niadagis xvedriTi winaamdegoba - 50 kn/m2 (kilopaskali); 
agregatis 5 km/sT siCqariT moZraobisas; 
b. niadagis damuSavebis siRrme - 0.20-0.22 m; 
g. agrofoni - marcvleulis nawverali tenianobiT- 20-22%; 
d. reliefi- swori, vake ( daxra 10 -mde);  
e. zRvis donidan simaRle- 0-200 m; 
v. nakveTis konfiguracia - marTkuTxa sigrZiT 800 m; 
z. nakveTis qvianoba da sxva saxis dabrkolebebi gamoricxulia.   
 (SemdgomSi es pirobebi miviRoT optimalur saeqspluatacio 
pirobebad) 
     etalonur traqtorad saqarTvelos pirobebSi SesaZlebelia 
miRebuli iqnas iseTi traqtori, romelic 1 etalonur heqtaris 
moculobis samuSaos Seasrulebs wminda samuSao drois erT 
saaTSi. imisaTvis, rom etalonur traqtorad SerCeuli iqnas 
fizikuri traqtori, ganvixiloT  satraqtoro agregatis 
Teoruli saaTuri mwarmoeblobis saangariSo formula, romelic 
Caiwereba aseTi saxiT/1/ 
 
                                       W0 = 0.1 B V                                                              (4.1) 
 
sadac B aris satraqtoro agregatis samuSao modebis gani, m;  
V - agragatis samuSao siCqare km/sT,  
     aqedan gamomdinare Tu traqtori xvnis operaciis 
Sesrulebisas moZraobs 5 km/sT siCqariT da wminda samuSao 
drois 1 saaTSi asrulebs 1 etalonuri heqtris moculobis 
samuSaos. e.i   1 = 0.1  X  5  X x B        aqedan  gamomdinareobs, 
rom   misi samuSao modebis gani -  x B = 2 m;  amasTan rogorc 
cnobilia /3/ traqtoris kakvze modebuli wevis Zala optimalur 
saeqspluatacio pirobebSi damyarebuli reJimiT moZraobisas 
iangariSeba formuliT: 
 

                               Pkak = B k0 h + G guT fguT                          (4.2) 

 

sadac k0 aris niadagis xvedriTi winaaRmdegoba kn/m2 ; k0 = 50 kn/m2 ; 
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      h - niadagis damuSavebs siRrme, h = 0.22 m; 

      G guT - guTnis wona kn, G guT = 8 kn;  

      fguT - guTnis TviTgadagorebis koeficienti fguT = 0.25; 

 (2) formulaSi Sesabamisi monacemebis CasmiT miviRebT, rom 
optimalur saeqspluatacio pirobebSi xvnisas unda 
dakmayofildes piroba 
 
                                                   Pkak = 24 kn 

 
e. i.  etalonur traqtorad unda SeirCes is traqtori, romlis II 
- III gadacemaze sakmarisi CaWidebisas 24 kn wevis Zala 
warmoiqmneba. 
    vinaidan saqarTveloSi sasoflo-sameurneo traqtorebis 
Semotanas bazari aregulirebs, amJamd saqarTveloSi mravali 
firmis traqtori muSaobs, amitom mizanSewonili iqneba, Tu ufro 
gavrcelebuli firmis traqtorebidan etalonur traqtorad iseT 
traqtors SevireCevT, romelic (3) pirobas daakmayofilebs. 
miTumetes, rom Tanamedrove traqtorebs didi diapazonis 
siCqarul da weviT reJimebSi SeuZlia muSaoba. aqedan gamomdinare 
etalonur traqtorad miviRoT Tvliani taqtori, romlis 
simZlavre NN,et = 74 kvt-s (100 cZ). 
    vinaidan Tanamedrove sasoflo-sameurneo daniSnulebis 
traqtorebi ZiriTadad Tvlian traqtorebs warmoadgenen da 
xasiaTdebian sakmarisi weva-CaWidebi TvisebebiT, maTi siCqaruli 
da weviTi reJimebis regulireba SesaZlebelia srulad im 
diapazonSi, romelic saWiroa ama Tu im teqnologiuri operaciis 
Sesasruleblad da isini am TvalsazrisiT warmoadgenen 
universalur traqtorebs, romelTa simZlavreebis erTmaneTisgan 
gansxvaveba iwvevs mxolod teqnologiuri manqanebis modebis 
ganis cvlilebas, amasTan Tanamedrove teqnologiuri manqanebi 
isea morgebuli traqtoris energetikul maxasiaTeblebze, rom 
TiTqmis yovelTvis racionalurad gamoiyeneba traqtoris 
energetikuli SesaZleblobebi da  aqedan gamomdinare ukve 
SesaZlebelia konkretuli fizikuri traqtoris gadayvana 
etalonur traqtorSi simZlavris mixedviT. e. i. marTebulia 
gamosaxuleba 
                      etfiztr ,/, ee                             (4.3) 

 
magaliTad 58.8 kvt (80 cZ) simZlavris taqtoris gadamyvani 
koeficienti iqneba 
                   8,074/8,58,/,  etfiztr ee  
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 msjelobis dasabuTebisTvis ganvixiloT konkretuli SemTxvevebi: 
    viangariSoT etalonurad miRebuli (74 kvt-s (100 cZ)) 
traqtoriT mier optimalur saeqspluatacio pirobebSi  
sxvadasxva saxis satraqtoro samuSaoebis Sesrulebaze gadamyvani 
koeficientebi ganzogadoebuli energetikuli danaxarjebis 
kriteriumiT, vinaidan aRniSnuli kriteriumi ar aris 
damokidebul iseT cvalebad faqtorebze, rogoric aris 
traqtoris, teqnologiuri manqanis da sawvav-sazeTi masalebis 
fasebi, aseve traqtoristis Sromis anazRaureba.  
    memcenareobis produqciis warmoebisas satraqtoro samuSaos 
Sesrulebaze ganzogadoebuli  energetikuli danaxarjebi 
samuSao drois 1 saaTis ganmavlobaSi megajoulebSi iangariSeba 
formuliT (2) 

              sawZrZrSr

mor.man

mm

mor.tr

trtr

sT ege
ee

e








                (4.4) 

                

 sadac M tr da m  Sesabamisad aris  traqtorebis da 

teqnologiuri manqanebis masebi, kg;   

     mor.tr  da mor.man  - manqanis datvirTva moraluri cveTis vadaSi 

sT; 
    tre  da me  - Sesabamisad traqtoris da teqnologiuri manqanis 1 

kg masis energotevadoba mj/kg; 
    Sre  - Sromis danaxarjebi energetikul erTeulebSi mj/kac.sT;  

    Zr  – traqtoris Zravas nominaluri simZlavre, kvt;  

    Zr  - Zravis datvirTvis xarisxi;  

    eg  - traqtoris 1 kvt.sT-ze mosuli sawvavis xarji kg/kvtsT; 

    sawe  - 1 kg sawvavis enegotevadoba mj/kg;  

    ganzogadebuli energetikuli danaxarjebi 1 heqtarze 
optimalur saeqspluatacio pirobebSi wminda samuSao drois 
ganmavlobaSi iangariSeba formuliT: 

 

                          0/WsTopt                          (4.5)                                                   

 
xolo satraqtoro samuSaoebis moculobis etalonur heqtrebSi 
gadamyvani koeficienti ganisazRvreba formuliT: 
 

                                          sTopt                                                    (4.6) 
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sadac 0W  aris agregatis Teoriuli saaTuri mwarmoebloba 

optimalur pirobebSi  
                        samsam VBW  1,00                          (4.7) 

                                                             

ganvixiloT universaluri agregati Claas ares 556  + pl –5X40  
taqtoris masa aris 5230 kg; pl -5X40  guTnis masa - 1570 kg; 
Sesabamisad 1 kg traqtoris da teqnologiuri manqanis masis 
energotevadoba - mj/kg; da  mj/kg mtr 104120  ee  sT;mor.tr 20000  

sT;mor.man 3000  mj/sT;Sr 26,1e  kvt;Zr 74  ;8,0 Zr  kg/kvt.sT;224,0eg  

mj/kg.saw 10e  

          mj/sT.sT 22010224,08,07426,1
3000

1041570

20000

1205230






  

 
viangariSoT wminda samuSao droSi xvnis teqnologiuri 

procesi, roca damuSavebis siRrme aris  0.2-0.22 m: 
 

               ha/sT.samsam 1521,01,00  VBW  

               mj/ha;220  

gadamyvani koeficienti .1  
   analogiurad  iqna gaangariSebuli ZiriTadi Claas Ares 556   

traqtorisgan Sedgenili agregatis mier Sesrulebuli  
teqnologiuri procesebi optimalur saeqspluatacio pirobebSi. 
ganisazRvra maTi energetikuli danaxarjebi, ris safuZvelzedac 
dadgenili iqna meqanizebuli samuSaoebis moculobis pirobiT 
etalonur heqtrebSi gadamyvani koeficientebi (cxrili 10) 
 
 
 
 
 
 
 
 
optimalur saeqspluatacio pirobebSi ZiriTadi teqnologiuri 
procesebisTvis  dadgenilia maTi moculobis etalonur 
heqtrebSi gadamyvani koeficientebi. 

                                                      cxrili 10 



 

 

74 

74 

sasoflo-sameurneo samuSaos dasaxeleba 

g
ad

am
y

v
an

i 

k
o

ef
ic

ie
n

ti
 o

rt
im

al
u
r 

sa
w

ar
m

o
o

 p
ir

o
b

eb
S

i 

en
er

g
o

d
an

ax
ar

je
b
i 

m
j/

h
a 

o
rt

im
al

u
r 

sa
w

ar
m

o
o

 p
ir

o
b

eb
S

i 

xvna 0.2-0.22 m siRrmeze: 1 220 

Rrmad xvna guTniT 0.28-0.30 siRrmeze; 1.6 352 

nawveralis aoSva frTiani saoSebiT 0.35 77 

nawveralis aoSva diskoebiani saoSiT  0.30 66 
niadagis dadiskva diskoebiani farcxiT 0.30 66 

niadagis datkepna   0.27 59 
farcxva kbilebiani farcxiT   0.22 48 
mTliani kultivacia farcxviT  0.4 88 
brtylad Wra – Rrmad gafxviereba 1.2 264 
niadagis  brtylad Wra - daRarva  0.53 117 
niadagis eroziis sawinaaRmdego daRarva 0.36 79 
mineraluri sasuqebis Setana  0.17 37 

Txevadi mineraluri sasuqebis Setana  0.2 44 
myari organuli sasuqis Setana    0.17 37 
Txevadi organuli sasuqis Setana 0.2 44 
marcvleulis Tesva    0.35 77 
simindis Tesva sasuqis SetaniT   0,40 88 
simindis Tesva sasuqis Setanis gareSe   0,35 77 
kartofilis dargva 0,5 110 
bostneulis Tesva 0.4 88 
rigTaSorisebis kultivacia kartofilSi da bostneulSi 0,35 77 
rigTaSorisebis kultivacia simindSi da mzesumziraSi 0,35 77 
Sxamqimikatebis Sesxureba mindorSi  0.2 44 
Sxamqimikatebis Sesxureba venaxSi 0,35 77 
Sxamqimikatebis Sesxureba xexilSi 0,25 55 
kartofilisTvis bazos warmoqmna 0.45 99 
balaxis TibvaBALA 0,45 99 
kartofilis amoyra 0.8 176 
marcvleulis aReba TviTmavali kombainiT 0.67 147 
simindis aReba misabmeli kombainiT 0.95 209 
simindis aReba TviTmavali kombainiT 0.7 154 

 
  imis gamo, vinaidan satraqtoro samuSao sazogadod mravali 
faqtorebs moqmedebis pirobebSi mimdinareobs (niadagis xvedriTi 
winaaRmdegoba, tenianoba, qvianoba, daxra, saqcevis sigrZe 
konfiguracia, zRvis donidan simaRle, traqtoris da 
teqnologiuri manqanis mdgomareoba, klimaturi pirobebi , 
romelTac sazogadod cvalebadi xasiaTi gaaCniaT) satraqtoro 
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agregatis saaTuri mwarmoebloba sazogadod SemTxveviTi sididea. 
aqedan gamomdinare imisaTvis rom realur saeqspluatacio 
pirobebSi ganisazRvros etalonur heqtrebSi gadamyvani 
koeficienti. aucilebelia SeZebisdagvarad maqsimalurad iqnas 
gaTvaliswinebuli agregatis saeqspluatacio maCveneblebze 
moqmedi zemoT CamoTvlili faqtorebi  
   gamoyvanili da aprobirebuli iqna agregatis saaTuri 
mwarmoeblobis formula samTo pirobebis gaTvaliswinebiT /ix. 
formula 6.50/ 





   
  teqsamuq

teqkon

sT







La

VBa
hVB

W




//1

10111,0 4

0               (4.8)

       
sadac 0  aris cvlis drois danakargebis koeficienti 

Sesabamisad 
teqnikur momsaxurebaze, mosamzadebel-damamTavrebel operaciebze 
da agregatis sxva araciklur danaxarjebze; 
h  - nakveTis mdebareoba zRvis donidan, m; 

          a - koeficienti, romelic iTvaliswinebs cvlis drois 

danakargebs agregatis Camocurebis da Camococebisas ferdobis 
daxris kuTxis mixedviT ferdobis ganivi mimarTulebiT 
moZraobisas; 

L  - koeficienti, romelic iTvaliswinebs agregatis uqmi 
moZraobis drois nazrds nakveTis saqcevis sigrZisgan 
damokidebulebiT; 

uq  da sam  Sesabamisad warmoadgenen uqmi da samuSao periodebis 

jams cvlis ganmavlobaSi, sT; 

teqn  - teqnologiuri koeficienti, romelic iTvaliswinebs 

agregatis 
mocdenebs teqnologiuri agregatebis datvirTvaze da gaclaze; 
    praqtikisTvis dasaSvebi sizustiT SesaZlebelia mocemuli 
formulis koreqtireba aseTi saxiT /4/ 
 

                 asamsamsT    4

0

4 1011011,0 hWhVBW aaa          (4.9) 

 sadac 

                    
 
  teqnsamuq 




L

a





/1

1 0                       

 

aRniSnuli koeficienti  - sgan gansxvavebiT iTvaliswinebs 
cvlis drois damatebiT danakargebs nakveTis araswori 
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konfiguraciis gamo; aqedan gamomdinare agregatis faqtiuri 
mwarmoebloba iqneba 

 

                                          4

0 101  hWW aasT                                          (4.10)                                                               

     
Catarebuli iqna kvlevebi satraqtoro agregatebis ferdobebze 
muSaobisas mwarmoeblobaze ferdobis daxris kuTxis gavlenis 
dadgenis mizniT da miRebuli iqna Semsworebeli koeficienti - 

a , romelic gviCvenebs cvlis drois damatebiT danakargebs 
agregatis Camocurebis da Camococebisas ferdobis daxris 
kuTxis mixedviT ferdobis ganivi mimarTulebiT moZraobisas /5/ 
aRniSnuli koeficientis saorientacio mniSvnelobebi 
satraqtoro agregatis saxisa da ferdobis daxris kuTxis 
mixedviT mocemulia 11 cxrilSi 
. 

ferdobis daxris kuTxis gamTvaliswinebeli koeficientis 
saorientacio mniSvnelobebi satraqtoro agregatis saxisa da 

ferdobis daxris kuTxis mixedviT 
                                                                      

cxrili 11 
N

N 

sasoflo-sameurneo agregatebis 
saxeebi 

ferdobis daxris kuTxe gradusebSi 

0-20 2-40 4-60 6-80 

 

1 

muxluxa traqtorisgan Sedgenili sakidi 
agregatebi mniSvnelovani wevis 
winaRobiT 

0.99-0.98 0.98-0.97 0.97-0.95 0.95-0.92 

2 muxluxa traqtorisgan Sedgenili 
misabmeli agregatebi mniSvnelovani wevis 
winaRobiT 

0.98-0.97 0.97-0.96 0.96-0.94 0.94-0.91 

3 muxluxa traqtorisgan Sedgenili sakidi 
agregatebi umniSvnelo wevis winaRobiT 

0.99-0.98 0.98-0.96 0.96-0.94 0.94-0.91 

4 muxluxa traqtorisgan Sedgenili 
misabmeli agregatebi umniSvnelo wevis 
winaRobiT 

0.98-0.97 0.97-0.95 0.95-0.93 0.93-0.90 

5 Tvliani traqtorisgan Sedgenili sakidi 
agregatebi mniSvnelovani wevis 
winaRobiT 

0.98-0.97 0.97-0.96 0.96-0.94 0.94-0.91 

6 Tvliani traqtorisgan Sedgenili 
misabmeli agregatebi mniSvnelovani wevis 
winaRobiT 

0.99-0.98 0.98-0.96 0.96-0.94 0.94-0.91 

7 Tvliani traqtorisgan Sedgenili sakidi 
agregatebi umniSvnelo wevis winaRobiT 

0.98-0.97 0.97-0.95 0.95-0.93 0.93-0.90 

8 Tvliani traqtorisgan Sedgenili 
misabmeli agregatebi umniSvnelo wevis 
winaRobiT 

0.97-0.96 0.96-0.94 0.94-0.92 0.92-0.88 
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    Catarebuli iqna agreTve kvlevebi konkretul sawarmoo 
pirobebSi sxvadasxva saqcevis sigrZis da konfiguraciis 
nakveTebze cvlis drois gamoyenebis koeficientis dadgenis 
mizniT da miRebuli iqna cvlis drois gamoyenebis koeficientis 
mniSvnelobaTa diapazoni saqcevis sigrZisa da nakveTis 
konfiguraciisgan damokidebulebiT /7/ 



 

 

78 

78 

s mniSvnelobebis diapazoni nakveTebis konfiguraciisgan damokidebulebiT saqcevis sigrZis mixedviT 
vakeze, 14-30 kn klasis traqtorebT teqnologiuri operaciebis Sesrulebisas.  
                                                                                                cxrili 12 

teqnologiuri 
operaciebis 
dasaxeleba 

saqcevis sigrZe metrebSi 

50
 

10
0 

15
0 

20
0 

25
0 

30
0 

35
0 

40
0 

45
0 

50
0 

xvna, Rrmad 
gafxviereba, 
frezireba, 
plantaJi 

 
0.44-0.35 

 
0.55-0.49 

 
0.63-0.58 

 
0.67-0.63 

 
0.69-0.66 

 
0.70-0.68 

 
0.71-0.70 

 
0.72-0.71 

 
0.72-0.71 

 
0.72-0.71 

nawveralis aoSva, 
niadagis dadiskva, 
motkepna, mTliani 
kultivacia, 
farcxva 

 
0.42-0.32 

 
0.53-0.46 

 
0.59-0.53 

 
0.63-0.58 

 
0.65-0.61 

 
0.66-0.63 

 
0.67-0.64 

 
0.67-0.65 

 
0.67-0.66 

 
0.67-0.66 

Tesva, rgva, 
rigTaSorisebis 
kultivacia 
gamokvebiT 

 
0.44-0.33 

 
0.52-0.45 

 
0.58-0.52 

 
0.63-0.58 

 
0.67-0.63 

 
0.70-67 

 
0.72-0.70 

 
0.73-0.71 

 
0.73-0.72 

 
0.73-0.72 

organuli da 
mineraluri 
sasuqebis Setana, 
mcenareTa dacvis 
operaciebi 

-  
 
0.48-0.40 

 
 
0.53-0.45 

 
 
0.57-0.50 

 
 
0.60-0.54 

 
 
0.62-0.57 

 
 
0.63-0.59 

 
 
0.64-0.61 

 
 
0.65-0.63 

 
 
0.65-0.64 

marcvleulis da 
parkosnebis aReba, 
Tibva, Cais krefa da 
sxvla, kartofilis 
amoyra 

-  
 
0.51-0.42 

 
 
0.58-0.51 

 
 
0.63-0.57 

 
 
0.67-0.61 

 
 
0.69-0.65 

 
 
0.70-0.67 

 
 
0.71-0.68 

 
 
0.71-0.69 

 
 
0.71-0.70 

bostneulis aReba, 
baxCeulis aReba, 
kartofilis aReba 
kombainiT, 
 Warxlis aReba,  

-  
 
0.47-0.40 

 
 
0.53-0.46 

 
 
0.54-0.48 

 
 
0.58-0.52 

 
 
0.60-0.55 

 
 
0.64-0.60 

 
 
0.66-0.63 

 
 
0.67-0.65 

 
 
0.67-0.66 

 

SeniSvna: a  - s diapazonSi mocemuli saqcevis sigrZisas zeda zRvari aiReba marTkuTxa nakveTebisTvis. xolo rac 

ufro Sors aris nakveTebi marTkuTxa konfiguraciisgan miT ufro dabalia a  - s mniSvneloba mocemul diapazonSi 
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      aqedan faqtiuri gadamyvani koeficienti 
 

          
   

;64,1
08,0195,07,0

1

101 4








haa




opt

faq  

    
e.i. mocemul saeqspluataio pirobebSi 1 fizikuri heqtris xvnisas 
ixarjeba 1.64 etalonuri heqtris moculobis samuSao. 
mocemul pirobebSi xvedriTi energetikuli danaxarjebi 
   

                                 mj/ha;faqsTfaq 4,36764,1220     

 

magaliTi 4. universaluri agregatisTvis Claas Ares 556  + kzb-10 
viangariSoT farcxvis teqnologiuri procesi Semdeg pirobebSi:  

mj/sT;sT 220  

ha/sT;70 W   

saqcevis sigrZe aris 250 m;  

nakveTis saSualo daxra:  ;5  
nakveTis saSualo simaRle zRvis donidan m;800h  
nakveTis konfiguracia – marTkuTxasTan axlos; 

 14,0opt  

cxril 2 da 3- dan vpoulobT:      

64,0a     93,0a  

       faqtiuri gadamyvani koeficienti 
 

          
   

;26,0
08,0193,064,0

14,0

101 4








haa




opt

faq  

                  
e.i. 1 haze farcxvis samuSaos moculoba etalonur heqtrebSi 
Seadgens 0.26 et.has; 
    xvedriTi energetikuli danaxarjebi tolia 
                       mj/ha;faqsTfaq 2,5726,0220    

analogiurad iangariSeba mocemuli kulturis moyvanisas sxva 
procesebze samuSaos moculoba etalonur heqtrebSi da maTi jami 
Seadgens im satraqtoro samuSaoebis jamur moculobas etalonur 
heqtrebSi, romelic mocemuli kulturis  1 heqtarze moyvanisaTvis 
aris saWiro. 

                                              faqha                                (4.11) 

 
aseve iangariSeba xvedriTi energetikuli danaxarjebi mocemuli 
kulturis moyvanaze 1 heqtarze 
 

                                             faqkult                            (4.12) 
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mocemuli teqnologiuri procesis Sesasruleblad saWiro saaTebis 
faqtriuri raodenoba iangariSeba formuliT: 
 

           aaaa hWFhVBFn    4

0

4 101/1011,0/ samsamsT  

 

magaliTi 5. viangariSoT Claas Ares 556  + kSp-6 agregatiT mTliani 
kultivaciisTvis saWiro saaTebis raodenoba 50 ha farTobze  
Semdeg pirobebSi:  
saqcevis sigrZe aris 300 m;  
 damuSavebis siRrme aris  0.2-0.22 m:  

nakveTis saSualo daxra:  ;5  
nakveTis saSualo simaRle zRvis donidan 800h m; 
nakveTis konfiguracia – marTkuTxasTan axlos; 

;24,0  

1,00 W  B 2,4761,0 samV  ha/sT       

cxril 2 da 3 dan vpoulobT:      

65,0a  da  93,0a  

 

      
   

  sT
samsamsT

4,2192,093,065,02,4/50

101/1011,0/ 4

0

4



 

aaaa hWFhVBFn 


 
    aRsaniSnavia, rom mocemul momentSi Tu gaviangariSebT 
etalonuri traqtoris mier fuladi saxsrebis saeqspluatacio 
danaxarjebs erTi saaTis ganmavlobaSi, rodesac mocemuli 
momentisTvis cnobilia traqtoris, teqnologiuri manqanis da 
sawvavis Rirebuleba agreTve traqtoristis Sromis anazRaureba, 
Cven saSualeba gveqneba praqtikuli gamoTvlebisTvis sakmaod 
maRali sizustiT davadginoT 1 megajoulis Rirebuleba 
amJamindeli periodisTvis, romelic saSualebas mogvcems 
davadginoT saeqspluatacio danaxarjebi satraqtoro samuSaoebis  
Sesrulebaze da aqedan amomdinare mocemuli kulturis warmoebaze.  
    satraqtoro agregatebis muSaobisas fuladi saxsrebis saaTuri 
saeqsploatacio danaxarjebi gamoiTvleba  (7.22, 7.23, da 7.24) 
formulebiT    
    amJamindel sabazro pirobebSi zemoT mocemuli traqtoris 
gamoyenebis SemTxvevaSi 
 48000trB lari; 1560tmB lari (guTani); 2000tr Zr.sT/welSi;       

   400man Zr.sT/welSi;    74Zr vt; 8,0 Zr ; 6,1sawC lari; 

224,0eg kg/kvt.sT; 5meqf lari/sT;  1,1sir    78,0 gr/sm3                                    

 
           9,365,52,276,06,3 sTS lari/sT 
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magram viciT, rom saaTuri ganzogadoebuli energetikuli 
danaxarjebi    mj/sT;sT 220  

aqedan gamomdinare mocemuli periodisTvis 1 megajoulis 
Rirebuleba 
 
          17,0220/9,36/  sTsTmj SS  lari/mj;             (4.14) 

 
e.i magaliTisTvis xvnaze 1 magaliTSi mocemul sawarmoo pirobebSi 
faqtiurad daixarjeba 
  
         3,6117,064,1220  larixvnasTxvna S lari/ha; 

 
farcxvaze  
          

          7,917,026,0220  larikulsTkul S lari/ha; 

 
aseTive saxiT iangariSeba fuladi saxsrebis xvedriTi 
saeqspluatacio danaxarjebi sxva danarCen satraqtoro 
samuSaoebze. 
    ganvixiloT aseTi SemTxveva - konkretrul regionSi arsebobs 
agroservis centri, romelsac gaaCnia garkveuli teqnikuri 
saSualebebi -– traqtorebi, teqnologiuri manqanebi, satransporto 
saSualebebi; servis centrma gazafxulze miiRo dakveTa sxvadasxva 
fermerisgan Semdegi saxis samuSaoebis Sesrulebaze: 
   gaangariSebuli unda iqnas calkeuli teqnologiuri operaciebis 
mixedviT, im SemTxvevaSi, Tu yvela es samuSaoebi sruldeba Claas-

Ares-556 markis Tvliani taqtoriT: 
1. samuSaoebis moculoba etalonur heqtrebSi; 
2. samuSaos Sesasruleblad saWiro norma-saaTebis raodenoba;  
3. energetikuli danaxarjebi samuSaos Sesrulebaze; 
4. fuladi saxsrebis saeqspluatacio danaxarjebi samuSaos 
Sesrulebaze; 
    samuSaos moculoba etalonur heqtrebSi iangariSeba formuliT 
 

         faqet  FQ      et.ha                        (4.15) 

 

sadac F  aris dasamuSavebeli farTobi fizikur heqtrebSi, ha; 
      faq - satraqtoro samuSaos etalonur heqtrebSi gadamyvani  

faqtiuri koeficienti; 
    mocemuli satraqtoro samuSaos Sesasruleblad saWiro 
norma.saaTebis raodenoba iangariSeba formuliT 
 
                       sTWFn /sT  norma saaTi           (4.16) 
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sadac  sTW  aris satraqtoro agregatis faqtiuri saaTuri 

mwarmoebloba  ha/sT; 
mocemuli satraqtoro samuSaos mTliani moculobis 
Sesasruleblad saWiro energia megajoulebSi iangariSeba 
formuliT 
                        FfaqsTmT  megajouli;          (4.17) 

 

sadac sT  aris etalonuri traqtoris mier 1 saaTis ganmavlobaSi 

daxarjuli energia megajoulebSi mj/sT;sT 220  

 
 aqedan gamomdinare ukve SesaZlebelia praqtikuli gamoTvlebisTvis 
sakmarisi sizustiT gaangariSebuli iqnas mocemuli satraqtoro 
samuSaos mTliani moculobis Sesasruleblad saWiro fuladi 
saxsrebis saeqspluatacio danaxarjebi larebSi  
 
                mTmjsaeqs  SS                                 (4.18) 

 
sadac mjS  aris 1 mj energiis Rirebuleba. amJamad is tolia 0.17 

lari/mj; 
 
magaliTi 6. servis-centrma miiRo SekveTa Semdegi saxis 
satraqtoro samuSaoebis Sesrulebaze:  
xvna 100 ha; 
kultivacia 150 ha; 
farcxva 250 ha; 
mineraluri sasuqebis Setana 80 ha; 
simindis Tesva 30 ha; 
rigTaSorisebis kultivacia  70 ha; 
    nakveTebis farTobebi, sawarmoo pirobebi (zRvis donidan 
simaRle  h , nakveTis saSualo daxra   da saqcevis saSualo 
sigrZe L L) da Casatarebeli satraqtoro samuSaoebi mocemulia 4 
cxrilSi 
(10.19), (10.20), (10.21), da (10.22) formulebis gamoyenebiT 11. 12, da 13 
cxrilis da me-9 danarTis masalebis safuZvelze gaangariSebuli 
iqna satraqtoro samuSaoebis moculoba etalonur heqtrebSi, 
samuSaos Sesasruleblad saWiro norms-saaTebis raodenoba, 
energetikuli da fuladi saxsrebis saeqspluatacio danaxarjebi 
samuSaoebis Sesrulebaze. gamoTvlebis Sedegebi mocemulia 10.4 
cxrilSi 
                                                                 
 
 

cxrili13 
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satraqtoro 
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d
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l
ar

i
 

xvna   100 300 
 

0 
 

0 
 

149 149 32780 5573 

kultivacia  150 400 
 

500 4-5 
 

60 60 16800 2856 

farcxva 
  

250 300 
 

2000 3-4 
 

72 72 15840 2693 

mineraluri 
sasuqebis  
Setana   

80 150 
 

1500 5-6 
 

22 22 4840 823 

simindis 
Tesva  
 

30 200 
 

1000 2-3 
 

11 11 2420 411 

rigTaSori-
sebis 
kultivacia   

70 250 
 

800 5-6 
 

27 27 5940 1010 

sul:     341 341 78620 13366 
 
    rogorc cxrilidan Cans, serviscentrma aRniSnuli dakveTis 
Sesasruleblad unda daxarjos mTlianad faqtiuri 341 saaTi 
vinaidan samuSaos etalonuri traqtoriT asrulebs da samySaos 
mTliani moculoba 341 etalonuri heqtaria. am dros daixarjeba 
78620 megajouli energia da dRevandeli mdgomareobiT (agregatebis 
amortizciis, sawvav-sazeTi masalebis da Sromis anazRaurebis 
RirebulebebiT) samuSaos mTliani moculobis Sesasruleblad 
daixarjeba 13366 lari 1 etalonur heqtarze - 39 lari  
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 4.2. meqanizebul samuSaoTa operaciuli teqnologiuri rukis 
Sedgena  
 
   tipiuri operaciuli teqnologiebi, meqanizebuli samuSaoebis 
Catarebis wesebi da mis safuZvelze Sedgenili zonaluri 
meqanizebuli  teqnologiebi, rogorc wesi efuZneba samecniero 
kvlevebs da mowinave gamocdilebebs, manqanaTa sistemebis 
eqspluataciis sferoSi. /15/  operaciuli teqnologiebi moicema 
operaciul-teqnologiuri rukis saxiT, romelic Sedgeba Semdegi 
gayofilebebisagan: 
 
    I. sawyisi monacemebi, aq mocemulia miwis savargulis zonaluri 
kuTvnileba, dasamuSavebeli nakveTis  farTobi - F (m2, ha); saqcevis 
sigrZe - L(m); nakveTis adgilmdebareobis saSualo simaRle zRvis 
donidan - h (m); nakveTis  daxra horizontaluri sibrtyisadmi - 

(grad, rad); nakveTis fardobiTi tenianoba -  (%);  niadagis 
xvedriTi winaaRmdegoba - k (kn/m2, kpa); niadagis qvianobis xarisxi - 
S (kg/m2) garda aRniSnuli monacemebisa, samuSaos saxisgan 
gamomdinare, SesaZlebelia saWiro gaxdes sxva, damatebiTi 
monacemebi. /13/ 
 
   II. agroteqnikuri moTxovnebi, sadac Casatarebeli procesis saxis 
mixedviT specialuri sacdeli sadgurebis da kvleviTi 
dawesebulebebis mier dadgenili da aRniSnuli zonisTvis 
rekomendirebul teqnologiebze dayrdnobiT mocemulia procesis 
Catarebis ZiriTadi agroteqnikuri moTxovnebi, romlis ZiriTad 
kriteriums, mosavlianobis maqsimumis miRweva da niadagis 
nayofierebis amaRleba warmoadgens /12/. rogorc wesi agroteqnikur 
moTxovnebSi Sedis: samuSaos Catarebis agroteqnikuri vadebi, 
kalendaruli vadebis gamoyenebis koeficienti - Kd , kulturebis 
mosavlianoba, samuSao dReebis dasaSvebi raodenoba, Casatarebeli 
procesis saxis mixedviT  (mag. xorblis aRebis procesis Catareba 
aucilebelia SemWidroebul agroteqnikur vadebSi, vinaidan vadebis 
ramodenime dRiT gadawevac ki, mosavlis sagrZnob danakargebs 
iwvevs.)  cvlis dasaSvebi xangrZlivoba (mag. Sxamqimikatebis 
Setanisas, dasaSebia 6 saaTiani cvla); amasTanave, unda iqnas 
mocemuli procesis ZiriTadi parametrebi ( mag. xvnisTvis - 
damuSavebis siRrme, niadagis gafxvierebis xarisxi, moZraobis 
sworxazobrioba, dasaSvebi gadaxrebi aRniSnuli maCveneblebidan. 
sasuqebis SetanisTvis - Setanis norma, normidan dasaSvebi 
gadaxrebi, uTanabrobis xarisxi, da a.S.).  
    agroteqnikuri moTxovnebis Sesrulebis xarisxze moqmedeben 
Semdegi faqtorebi: 1. muSaobis pirobebi (mindvris mdgomareoba, 
adgilmdebareobis reliefi, dasamuSavebeli masalis fizikur-
meqanikuri Tvisebebi da a.S. 2. manqanebis teqnikuri mdgomareoba da 
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regulirebebi, 3. muSaobis saeqspluatacio reJimebi (siCqare, muSa 
svlis siTanabre da sworxazobrioba, moZraobis wesi da a.S.) 
    aqedan gamomdinare, operaciul teqnologiaSi unda SeirCes 
manqanebis is optimaluri samuSao reJimebi da regulirebebi, 
romlebic mocemul sawarmoo pirobebSi yvelaze kargad 
daakmayofileben agroteqnikur moTxovnebs. 
 
    III. teqnologiuri agregatis Semadgenloba da misi kinematikuri 
maCveneblebi. 
aq upirveles yovlisa, procesis saxisa da sawyisi monacemebis 
mixedviT, meurneobaSi myofi da dasaqiraveblad SesaZlebeli 
energetikul saSualebaTa simravlidan arsebuli meTodikis 
safuZvelze /8/ irCeva mocemuli sawarmoo pirobebisTvis 
optimaluri energetikuli saSualeba (traqtori, motobloki, 
eleqtroZrava, saWapane weva da sxva) simZlavris, savali sistemis,  
wevis klasis da sxva parametrebis gaTvaliswinebiT (mag. Waobian 
niadagebSi xSirad aucilebeli xdeba gafarToebul muxluxebiani 
traqtorebis gamoyeneba). Semdgom agregatirebis meTodikis /8/ 
safuZvelze iangariSeba teqnologiuri manqanebis wevis winaRoba da 
manqanaTa SesaZlo raodenoba agregatSi, agregatis energetikuli 
SesaZleblobebis da garemo sawarmoo pirobebis mixedviT. 
agregatis Sedgenis Semdeg ganisazRvreba agregatis kinematikuri 
sigrZe - lkin; kinematikuri sigane - dkin; agregatis gamosvlis sigrZe - 
egam, miRebulia, rom egam = 0,2...0,6 lkin ; agregatis mobrunebis radiusi 
- R0; agregatis samuSao modebis gani - Bsam.  
    muSaobis dawyebamde warmoebs agregatis sakontrolo gavla,  
teqnologiuri (gamoTesvis normis, mcenareTa Wris simaRlis xvnis 
siRrmis da a.S.) regulirebebi, Semdgom  xelmeored xdeba 
sakontrolo gavla. operaciul-teqnologiur rukis am 
ganyofilebaSi moicema agreTve agregatis teqnologiuri sqema. 
 
 
 
 
          Bsam  
 
                  dkin 
 
                           egam 
 
                                                         lkin 
 
nax. 7 agregatis kinematikuri sqema 
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 IV. teqnologiuri agregatis moZraobis siCqare. agregatis samuSao 
siCqare, Vsam (m/wm),  rogorc wesi irCeva teqnologiuri procesis 
saxis mixedviT, /12, 13, 8/ magram garda aRniSnulisa, 
gaTvaliswinebuli unda iqnas adgilobrivi bunebriv-sawarmoo 
pirobebi (nakveTis daxra, zomebi da a.S.). agregatis uqmi svlis 
siCqare Vuq, ganisazRvreba agregatis mdgradobiT mobrunebisadmi 
adgilobrivi pirobebis gaTvaliswinebiT. (ferdobis daxris kuTxe, 
gruntis tenianoba da sxva.). agregatis satrnasporto siCqare 
ganpirobebulia teqnologiuri manqanis, an misabmelis moZraobis 
mdgradobiT, maqsimaluri satransporto siCqare, rogorc wesi 
teqnologiur manqanebs da misabmelebs miTiTebuli aqvT CarCoze. 
 
V. nakveTis momzadeba samuSaod da misi kinematikuri maCveneblebi.  
  mindvris momzadebaSi Sedis Semdegi RonisZiebebi: 
 1. mindvris Semowmeba da im dabrkolebebis aRmofxvra, romelsac 
SeuZlia samuSaos xarisxis gauareseba, an manqanebis muSaobisTvis 
araxesayreli pirobebis Seqmna.( wina wlis narCenebi, qvebi da a.S.).  
2. agregatis moZraobis mimarTulebis da wesis SerCeva, romlis 
mixedviTac dadgindeba saqcevebis ganlageba. biologiuri 
moTxovnebidan gamomdinare, sadac amis SesaZlebloba aris, 
saukeTeso mimarTulebas, rogorc wesi warmoadgens mimarTuleba 
CrdiloeTidan samxreTisken, magram aq unda iqnas aucileblad 
gaTvaliswinebuli is, rom am dros SeiZleba ar iqnas miRweuli 
muSa svlebis koeficientis maqsimumi, midvris konfiguraciis gamo.  
moZraobis mimarTulebis SerCevas gansakuTrebuli mniSvneloba aqvs 
ferdobebis damuSavebisas. aq niadagis ZiriTadi damuSaveba 
aucilenlad unda moxdes ferdobis ganivi mimarTulebiT, vinaidan 
es antieroziuli RonisZiebebis aucilebeli moTxovnaa.  
3. mosabruni zolis gamoyofa da sakontrolo kvlis moniSvna 
saqcevuri moZraobis SemTxvevaSi. 
4. mindvris dayofa saqcevebad da mosabruni zolis gaTibva, 
aucileblobis SemTxvevaSi. Semdgom unda ganisazRvros saqcevis 
optimaluri gani, sadac optimalurobis kriteriums warmoadgens 
muSa svlebis koeficientis maqsimumi. dadgenilia, rom /13/ 
saqcevuri wesebiT moZraobisas 
                            

                  samsamopt LBRC c 016                               (4.19) 

 
sadac Kc aris proporciulobis koeficienti, romelic moZraobis 
wesze aris damokidebuli da  icvleba sazRvrebSi Kc = 1....3; 

samL  iangariSeba formuliT: 

 

                         2LLsam                                                (4.20) 
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sadac   aris agregatis mosabruni zolis sigane, m, romelic 
saorientaciod ase ganisazRvreba  

                                  

                        kindeR  02                                                            (4.21) 

 
uqmi svlis sigrZe agregatis mobrunebisas saqcevis boloSi 
iangariSeba formuliT   

                 

                                                 enR 20                                                    (10.26) 

 
 
                         L 

                          Lsam 

 

 

                                                         dkin 

 

 

             e                                                                             

                                                                                                      R0           

 
 
      
       EE 

 
 
nax. 8. agregatis moZraobis wesi 
  samL  -  aris saqcevis samuSao sigrZe, m; /nax 3.2. /,   

 
n  mobrunebis wesis mixedviT saorientaciod icvleba sazRvrebSi 

28,6...14,3n /  12  /. 

 

VI. procesis teqniko-ekonomikuri maCveneblebi  
    aq iangariSeba ciklis dro (wm): 
                

                                          
uq

uquq

sam

samsam
cik

V

nL

V

nL
                         (4.22) 

 
sadac samn  da uqn  Sesabamisad warmoadgenen ciklis ganmavlobaSi 

samuSao da uqmi svlebis raodenobas (garda 
gamonaklisisa  2 uqsam nn ; 

ciklis mwarmoebloba: 
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4

samsamsam
cik

10

BnL
W   Lsam nsam Bsam                              (4.23) 

 
saaTuri mwarmoebloba 

                    

                        



cik

cik

sT

W
W 4.24 

 
sadac   aris cvlis drois gamoyenebis koeficienti, romelic 
iTvaliswinebs agregatis mocdenebs teqnologiur gaCerebebis, 
fiziologiuri moTxovnilebebis, samTo pirobebis, mosamzadebel-
damamTavrebeli samuSaoebis da sxva saxis dabrkolebebis mizeziT. 
   agregatis cvlis mwarmoebloba iangariSeba formuliT 
              
                        cvsTcv WW                           (4.25) 

 
sadac cv  warmoadgens cvlis dros, sT; 

    agregatis sezonuri  mwarmoebloba iangariSeba formuliT 
 
                       dkalcvcvsez  DaWW                                               (4.26) 

 
sadac cva  warmoadgens koeficients, romelic iTvaliswinebs         

cvlaTa raodenobas dReRameSi; 
         kalD -mocemuli teqnologiuri procesis Sesrulebis 

agroteqnikur vadebSi kalendaruli dReebis 
raodenoba; 

          d  -kalendaruli vadebis gamoyenebis koeficienti, 

 romelic iTvaliswinebs mocdenebs meteorologiuri, 
organizaciuli da sxva mizezebis gamo. 
/saorientaciod KD = 0,7/. 

    mobiluri teqnologiuri agregatis sawvavis xvedriTi xarji  
(kg/ha) gamoiTvleba formuliT 
 

                        
sT

Zree

W

g
q


                            (4.27)  

 
sadac e  warmoadgens traqtoris (motoblokis) nominalur               

efeqtur simZlavres, kvt / mocemulia traqtoris 
teqnikur maxasiaTeblebSi/; 

           eg  - traqtoris Zravas mier 1 kvt.sT energiis 

gamomuSavebaze mosuli sawvavis xarji gr/kvtsT, 
/mocemulia sasoflo-sameurneo katalogebSi/; 
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                        Zr  - Zravas datvirTvis xarisxi, romlis saorientacio 

mniSvneloba dabal energotevad samuSaoebisTvis 
icvleba sazRvrebSi - 0,65...0,75, xolo maRal 
energotevdi samuSaoebisTvis - 0,75...0,90; 

    Sromis xvedriTi xarji teqnologiuri procesis Sesrulebze 
iangariSeba formuliT (kac.sT/ha) 
 

                        
sT

dam

W

n
h




1
                                  (4.28) 

 
sadac damn  warmoadgens damxmare muSebis raodenobas. 

    teqnologiuri agregatebis, satransporto saSualebebis da sxva 
saxis energetikuli saSualebebis mier daxarjuli sawvavis 
raodenoba mocemuli samuSaos mTliani moculobis Sesrulebaze, 
romelic iangariSeba formuliT 
 
                           FgQ                                                (4.29) 

 
sadac F  warmoadgens samuSaos moculobas fizikur erTeulebSi,  
  Sromis xarji samuSaoebis mTliani moculobis Sesrulebaze 
(kacsT), romelic  meqanizebuli teqnologiuri procesebis 
Sesrulebisas iangariSeba formuliT 
 
                           Fh                                                (4.30) 
 
sadac    warmoadgens Sromis xarjs Sesrulebuli samuSaos  

mTlian moculobaze.           
    samuSaos Sesasruleblad saWiro agregatebis raodenoba, 
romelic iangariSeba (3.21) formuliT 
  
VII. Sesrulebuli samuSaos xarisxobrivi maCveneblebis kontroli 
    Sesrulebul samuSaos kontrols uwevs operatori muSaobis 
procesSi, xolo samuSaos damTavrebis Semdeg amowmebs agronomi. am 
dros gamoiyeneba specialuri instrumentebi da mowyobilobebi, 
romlis saSualebiTac mowmdeba agroteqnikur moTxovnebSi 
mocemuli yvela  maCvenebeli. gazomvaTa raodenoba dgindeba 
Sesasrulebeli teqnologiuri procesis saxis mixedviT. 
(saorientciod ngaz =10,20,30,40) agroteqnikuri maCvenebebis gazomvis 
meTodika mocemulia specialur saeqsploatacio cnobarebSi /12/. 
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4.3 memcenareobis produqtebis warmoebis teqnologiuri rukis 
Sedgena 
    memcenareobis produqtebis warmoebis samuSaoTa gegma dgeba 
teqnologiuri rukis saxiT, romelic Sedgeba Semdegi 
ganyofilebebisagan: /cxrili 1/.  
1 - procesis ( teqnologiuri, satransporto da a.S.) nomeri;  
2 - procesis (xvna, sasuqebis Setana, tvirYzidva da a.S.) dasaxaleba; 
3 – ganzomileba (teqnologiuri procesebisTvis - ha, tvirTzidvis 
samuSaoebisTvis - t.km, datvirTva-gadmotvirTvis samuSaoebisTvis - 
t, miwis samuSaoebisTvis - kub.m da sxva);  
4 - agromasalebis (sasuqebi, Sxamqimikatebi, saTesi da sargavi 
masalebi da a.S.) Setanis normebi da mosavlianoba.  
5 - samuSaoebis moculoba fizikur erTeulebSi;  
6 - samuSaos dawyebis saorientacio agroteqnikuri vada 
adgilobrivi bunebriv-sawarmoo pirobebis gaTvaliswinebiT (Tve da 
ricxvi);  
7 - samuSaos damTavrebis vada(Tve da ricxvi);  
8 - energetikuli saSualebis (traqtoris, avtomanqanis, 
eleqtroZravas da sxva) marka, amasTan Tu samuSao sruldeba 
meqanizebuli saSualebis gamoyenebis gareSe, aRniSnul grafaSi 
Caiwereba ,,xeliT”;  
9 - teqnologiuri manqanis, an satransporto misabmelis, romelic 
erT energetikul saSualebaze agregatirdeba, raodenoba da 
marka(mag. 2 czy-3,6); 

10 - momsaxure personalis raodenoba, romelic erT agregats 
emsaxureba (mricxvelSi moicema traqtoristis raodenoba, xolo 
mniSvnelSi - damxmare muSebis);  
11 - agregatis saaTuri mwarmoebloba (ha/sT, tkm/sT da a.S.), 
romelic mobiluri teqnologiuri agregatebisTvis iangariSeba (3.8) 
formuliT, satransporto saSualebebisTvis - (3.1) formuliT, xolo 
sxva danarCeni meqanizmebisTvis mocemulia sasoflo-sameurneo 
teqnikis katalogebSi, xeliT Sromis SemTxvevaSi is aiReba 
normatiuli sacnobaro masalebidan /12, 13/;  
12 - teqnologiuri agregatebis, satransporto saSualebebis da sxva 
saxis energetikuli saSualebebis mier daxarjuli sawvavis 
raodenoba mocemuli samuSaos mTliani moculobis Sesrulebaze, 
romelic iangariSeba formuliT  
 
                          FqQ                                               (4.31) 
 
sadac F  warmoadgens samuSaos moculobas fizikur erTeulebSi da 
is aiReba me-4 grafidan, xolo q  teqnologiuri agregatisTvis da 
satransporto saSualebisTvis Sesabamisad (4.11) da (4.12) 
formulebiT iangariSeba.  
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13 - Sromis xarji samuSaoebis mTliani moculobis Sesrulebaze 
(kacsT), romelic  meqanizebuli teqnologiuri procesebis da 
tvirTzidvis  samuSaoebis Sesrulebisas iangariSeba formuliT 
 
                          Fh                                               (4.32) 
14 - fuladi saxsrebis xvedriTi saeqsploatacio danaxarjebi 
samuSaoebis mTliani moculobis Sesrulebaze, romelic  
iangariSeba formuliT (lari) 
 
                         FSS  xvmT                                        (4.33) 

 
sadac xvS  aris fuladi saxsrebis xvedriT-dayvanili danaxarjebi  

teqnologiuri d satransporto procesebis Sesrulebaze  da 
iangariSeba Sesabamisad (3.13) da (3.15) formulebiT (lari/ha); 

15 - fuladi saxsrebis xvedriTi sawarmoo danaxarjebi, romelSic 
damatebiT igulisxmeba agromasalebis (sasuqebis, Sxamqimikatebis da 
a.S.) Rirebuleba da is iangariSeba formuliT 
 
                      FSS  saw.xvsaw                                           (4.34) 

 
sadac saw.xvS  (3.14) formuliT iangariSeba; 

16 - samuSaos Sesasruleblad saWiro agregatebis raodenoba, 
romelic iangariSeba formuliT 
                             

                                    
dkalcvcvsT

agr



DaW

F
n                        (4.35) 

                     
sadac cv  aris cvlis dro  sTcv 8  

cva  - cvlianobis koeficienti, romelic iTvaliswinebs, Tu ramden 

cvlaSi sruldeba mocemuli samuSao  dReRamis ganmavlobaSi ( cva  

SeiZleba iyos: 1; 1,5; 2; 3; 0,8 Sesasrulebeli  samuSaos saxis 
mixedviT); 
       kalD  - mocemuli samuSaos Sesrulebis agroteqnikuri vadebis 

xangrZlivoba dReebSi, romelic aiReba me-5  da me-6 grafidan; 
       d  - agroteqnikuri vadebis gamoyenebis koeficienti, 

romelic iTvaliswinebs mocdenebs meteorologiuri da sxva saxis 
mizezebiT (saorientaciod dasavleT saqarTvelos ZiriTadi 
sasoflo-sameurneo regionebisTvis ,65,0cva  xolo aRmosavleT 

saqarTvelosTvis  - 75,0cva ). 

   vinaidan saWiro agregatebis raodenoba mTeli ricxvia (10.41) 
formuliT miRebuli Sedegi unda damrgvaldes mTel ricxvamde 
metobiT. 
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maRali da tradiciuli samanqano teqnologiiT kartofilis warmoebis teqnologiuri adapteri 
 

farTobi - 1 ha; mosavlianoba Zveli teqnologiis gamoyenebisas 15 t/ha;  axali teqnologiis gamoyenebisas 30 t/ha; 
 

N  
samuSaos dasaxeleba 

g
an
z
o
mi
l
. 

no
r
ma
 e
r
T
 

t
/h
a 

d
aw

ye
b
a 

d
am
T
av
r
 

en
er

g
. 
s
aS

. 
s
im
Zl

. 
c
Z 

t
eq
no

l
o
g
 

ma
nq
an
a 

mw
ar

m.
.h
a/
s

T
 

t
/s
T
 

s
aw

v.
 

x
ar

j
i
 

(k
g
) 

S
r
o
mi
s
 

x
ar

j
i
 

(k
ac

.s
T
) 

s
aw

. 
d
an
ax

. 
Zv
el

 
t
eq
no

l
. 

l
/h
a 

s
aw

. 
d
an
ax

. 
ax

al
 

t
eq
no

l
. 

l
/h
a 

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

1 organo-miner. sasuqis Setana ha 1 01.10 31.10 20-30 org.sas. Semtani 1.2 12 0.8 0 240 

2 adre gazafxulze gadaxvna ha 1 01.10 31.10 95-105 guTani 0.6 25 1.8 50 50 

3 bazoebis mowyoba ha 1 05.04 25.04 95-105 bazo momwyobi 0.4 28 1.7 0 58 

4 saTesi masalis arCeva t 2.5 05.04 25.04 xeliT  0.1 0 25 50 0 

5 saTesi masalis dayalibeba t 2.5 05.04 25.04 el.Zr damyalibebeli 1 0 5 10 0 

6 kartofilis dargva ha 1 05.04 25.04 95-105 kartof. sargavi 1.5 9 0.6 1500 2500 

7 farcxva aRmocenebamde ha 1 20.04 05.05 20-30 mZime farcxi 0.86 11 1.1 12 12 

8 aRmonacenis dafarcxva ha 1 20.05 5.06 20-30 mZime farcxi 0.86 11 1.1 0 12 

9 kultivacia gamokvebiT ha 1 25.06 5.07 20-30 min sas. Semtani 1.5 10 0.7 200 200 

10 herbicidis momzadeba t 0.4 25.06 5.07 el.Zr Semrevi 10 0 0.1 0 1 

11 herbicidis Setana ha 1 25.06 5.07 20-30 Semsxurebeli 1.5 9 0.7 0 75 

12 rwyva miSvebiT ha 1 15.07 25.08 20-30 sarwyavi 1 0 1 42 42 

13 kultivacia 2 jer miwis Semoyr.  ha 1 5.07 20.07 20-30 miwis Semomy. 1.37 8.7 0.7 40 40 

14 kultivacia miwis SemoyriT II ha 1 20.07 5.08 20-30 miwis Semomy 1.37 8.7 0.7 20 20 

15 kartofilis foCis gaTibva ha 1 15.09 15.10 20-30 saTibela 0.36 24 2.5 22 22 

16 kartofilis aReba ha 1 15.09 15.10 20-30 mis. kombbaini 0.19 75 6 165 200 

17 kartofilis daxarisxeba t 25 15.09 15.10 el.Zr damxarisxebeli 7.2 0 35 88 120 

18 nawveralis aoSva, an dadiskva ha 1 25.09 25.10 95-105 saoSi guTani 1.28 11 0.8 0 25 

19 satransporto procesebi t.km 1 01.03 31.12 20-30 lafeti 39 100 10 200 300 

 jami        352.4 106.3 2411 3930 
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4.4. tvirTzidvis angariSi 
    damoukidebeli tvirTzidva. vTqvaT gadasazidia A  tona tvirTi 
D samuSao dRis ganmavlobaSi L, km manZilze. 
    1. erT dReSi gadaziduli tvirTebis raodenoba iangariSeba 
formuliT  

                          
D

Q


dR                               (4.36) 

                                    

     2. erTi reisisTvis saWiro dro iangariSeba formuliT (ix. 
formula 2.51). 
                       0ttttt  guqtvr                                                (4.37) 

sadac 0,,,, ttttt guqtvd   Sesabamisad warmoadgenen datvirTvis, tvirTiT 

moZraobis, uqmi svlis, gadmotvirTvis da 
sabuTebi gaformebaze daxarjuli dro, sT                                                

                                            ;
tv

tv

tv
V

L
t                 ;

uq

uq

uq
V

L
t                     (4.38) 

                                                       

Tu miviRebT, rom Vtv = Vuq , maSin 

                          
tv

uqtv
V

L
tt

2
                                (4.39) 

                                  
mokle manZilebze tvirTzidvisas (100 km-mde) teqnikuri 

momsaxureba tardeba transportis gaCerebis periodSi, roca 
datvirTva-gadmotvirTva warmoebs. 
    datvirTva-gadmotvirTvaze daxarjul dros angariSoben 
damtvirTavi saSualebebis mwarmoeblobis mixedviT. 
    3. erTi cvlis ganmavlobaSi satransporto saSualebis mier 
Sesrulebuli reisebis raodenoba iangariSeba formuliT 
                         

                       
tv

cv

r
t

n



0
                        (4.40)                        

sadac cv  aris cvlis dro (rogorc wesi, 8 saaTi);  

        0  - satransporto saSualebis jamuri gacdena cvlis 

ganmavlobaSi. praqtikuli gamoTvlebisTvis 

miRebulia, rom 0 =1sT. 

    4. erTi dRis ganmavlobaSi gadaziduli tvirTis moculoba 
tonebSi iangariSeba formuliT 
                        cvtvrdR aQnQ                          (4.41) 

sadac cv aris cvlaTa raodenoba dReRameSi. 
    5. satransporto saSualebis saWiro raodenoba, romelic 
sWiroa erT dReSi gadasazidi tvirTebis transportirebisTvis 
iangariSeba formuliT 
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cvtvr

dRdR

sat
aQn

Q

G

Q
n                    (4.42) 

 
satransporto saSualebis cvlis mwarmoebloba (t.km/cv) 

iangariSeba formuliT                  

                                     LaQnW  cvtvrcv                                            (4.43) 

 
    teqnologiur procesebze damokidebuli tvirTzidva.  
    aseTi tvirTzidvis angariSi umjobesia warmovadginoT 
konkretuli magaliTis saxiT. kerZod vTqvaT gadasazidia silosis 
masa, romelsac iRebs silosis amRebi kombaini. kombainis samuSao 
siCqare samV =1,2 m/wm; modebis gani samB =2,4 m; aqedan gamomdinare misi 

saaTuri mwarmoebloba sTW =0,7 ha/sT. sasilose simidis 

mosavlianoba U=20 t/ha, manZili sasilose ormomde 3L km; 
ganvsazRvroT satransporto saSualebis saWiro raodenoba, Tu misi 
tvirTamweoba tvQ = 5,0 t.; Zaris moculoba - M=12 m3 silosis masis 

simkvrive -  = 0,4 t/m3 . 
    pirvel rigSi ganvsazRvroT Zaraze moTavsebuli silosis 
maqsimaluri masa: 
                   8,44,012  m t. 
 
    e.i. tvirTamweobis gamoyenebis statikuri koeficienti  
 

                        95,0
5

8,4
st    

 
rac gruntis gzebis da ugzobis pirobebSi normaluria. 
    3. manZili, romelic unda gaiaros avtomobilma silosis amRebi 
kombainis paralelurad Zaris mTlianad gavsebamde, iangariSeba 
formuliT 

                   1000
204,2

108,410 44












UB

g
I

sam

                     (4.44) 

                                                                   
    Zaris gavsebis dro (wT) iangariSeba formuliT 
 

                 15
10004

601000

10

60

3












sam

gav

gav
V

I
t                       (4.45) 

                     
4. satransporto saSualebis erTi reisisTvis saWiro dro (wT) 

iangariSeba formuliT 
 

                    gacduqtvr ttttt                    (4.46) 
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roca satransporto saSualebis siCqare  20uqsam VV  km/sT, maSin 

  
                               0,3sTwTuqsam  2020/3220/2Ltt  

 
avtomobilis gaclaze daxarjuli dro normativis mixedviT /3, 7/ 
saWiroa yovel tonaze 1 wT, e.i. 5 tonaze 5 wT. maSin erTi 
reisisTvis saWiro dro ase gamoiTvleba: 
 
               0,66sTwTr  4052015t   

     
5. reisebis raodenoba cvlaSi 

                     10
66,0

18



rn   

     
6. silosis amRebi erTi agregatis momsaxure satransporto 
saSualebis raodenoba iqneba 
                                   

                      3
15

40


d

r
avt

t

t
n                           (4.47)                                       

7. avtomobilis dRiuri garbena 
 
              60321032  rdR nL km 

 
8. avtomobilis dRiuri mwarmoebloba tkm./dReSi 
 
                               14438,410  LgnW rdR  

           

9. avtomobilis dRiuri mwarmoebloba t/dReSi 
 
              488,410  gnW rdR  

          

10. sawvavis xarji erTi tona tvirTis gadazidvaze  
                                 

                    
48100

6036

100 









tW

Lq
G                        (4.48) 

 
sadac q  aris benzinis xarjis saxazo norma q  = 36 lit/100 km 
analogiuri wesiT iangariSeba datvirTva-gadmotvirTvis 
samuSaoebis saeqsploatacio maCveneblebi.   
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4.5.  memcenareobaSi manqanaTa gamoyenebis ekonomikuri efeqturobis 
ZiriTadi maCveneblebis gansazRvra. 
         wliuri ekonomikuri efeqti, faqtorTa kompleqsis gavleniT ganisazRvreba formuliT 

                                   sabsabsabaxaxaxwl SCQSCQ                 (4.49) 

 axQ   da  sabQ  produqciis warmoebis wliuri moculobebi 

Sesabamisad axali da sabazo variantebis 
gamoyenebis SemTxvevaSi, t; 

 axC  da sabC   Sesabamisad warmoadgenen produqciis  sarealizacio 

fasebs axali da sabazo variantebis gamoyenebis 
SemTxvevaSi, l/t;  

axS  da sabS  - mTliani produqciis warmoebis TviTRirebuleba 

Sesabamisad axali da sabazro variantebisTvis l/t. 
mag:  samarcvle simindis sawarmoo farTobi F = 100 ha;  

axC =86.9 l/t; sabC = 111.9 l/t; axS =250 lari/t; sabS =260 l/t; axU =5,4 

t/ha;  sabU =3,2 t/ha.    

               lwl 40682911126010023986250100451      

  saerTo (absoluturi) efeqturoba ganisazRvreba im SemTxvevaSi, 
roca meurneobaSi (regionSi) saerTod ar aris teqnologia, 
romelic unda iqnas miRebuli sabazod SedarebisTvis. 
   axali teqnologiebis SedarebiTi ekonomikuri Sefasebisas iseTi 
saxis produqciis warmoebis SemTxvevaSi, romelsac mxolod 
Sigasameurneo gamoyeneba aqvs (sakvebi, Tesli, rZe da sxva), 
produqciis moculobis zrdis da xarisxobrivi maCveneblebis 
zrdis gareSe, iangariSeba     ekonomikuri efeqti, romelic 
miRebulia produqciis TviTRirebulebis Semcirebis xarjze.  
 

                                         
b

s

far

t

t

tttt SC                                            (4.50) 

sadac tC  warmoadgens saangriSo periodis t  welSi produqciis                              

realizaciis Sedegad aRebul Semosavals, l;  
          tS  - produqciis mTliani TviTRirebuleba saangariSo 

periodSi renovaciaze saamortizacio danaricxebis 
CauTvlelad, lari;   

          t - sxvadsxva saxis gadasaxadebi, lari;  

       st  da 
bt  - saangariSo periodis sawyisi da bolo weli.  

             t - investiciebisKmomsaxurebaze danaxarjebi. 

mag: st  = 1 w; bt = 3 w; C1 = 104 400 l; C2 = 140000 l; C3 = 171000 l  

K1 =K2 =K3 = =10000 l; S1  = 57600 l; S2 = 61 000 l; S3 = 85200 l; H1 = H2 = H3 = 8 

000l;  

 

   

  l

far

157200800019000010000

1710008000610001000014000080005760010000104000
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Tu mTliani mogeba samsaxuris vadaSi dadebiTia, maSin 
mocemuli teqnika an teqnologia ekonomikurad sargebliania 
miRebuli mogebis normisaTvis. sabolao produqtis (samuSaoebis) 
mogeba warmoadgens ganzogadoebul maCvenebels s.m. warmoebaSi 
axali obieqtis danergvisTvis warmoebuli   
    absoluturi mogeba ganisazRvreba formuliT;     
                                                           

                               W                                                          (4.51) 
 
sadac  -aris warmoebuli produqciis (samuSaoebis, momsaxurebebis)   

Rirebulebebi sarealizacio fasebSi, lr;   
 -warmoebuli produqciis (samuSaoebis, momsaxurebebis) 
TviTRirebuleba, romelic asaxavs ZiriTadi fondebis, sabrunavi 
saSualebebis da SromiTi resursebis danaxarjebs axali 

teqnologiebis danergvaze, l;  
mag: ax  = 135000 l;  ax  = 46926 l;  sab = 83200 l;  sab  = 27808 l;  

 axW =  135000 - 46926 = 88074 l;  sabW = 55302 l. 

mogebis norma:                     

                           %100



W

                                                   (4.52)                                                    

                                              

mag:                                         %188100
46926

88074
ax                                                                                              

 

                                               %198100
27808

55302
sab                                                           

 
miRebuli sididis mniSvneloba ar unda iyos kapitaldabandebis 

efeqturobis koeficientze dabali, romelsac adgens centraluri 
saxelmwifo banki, sadac asaxulia dawesebuli saprocento 
ganakveTi.  mogeba da Sesabamisad danaxarjebi (kapitaldabandeba da 
sabrunavi saSualebebi) ganisazRvreba rogorc saerTod soflis 
meurneobisTvis, aseve calkeuli dargebisTvis, regionebisTvis da 
calkeuli meurneobebisTvis axal teqnikaze moTxovnebis 
moculobis gaTvaliswinebiT. 
    realizebuli produqciis Rirebuleba warmoadgens im fuladi 
saxsrebis jams, romelic Semodis produqciis realizaciis Sedegad 
da warmoebulia axali da sabazo teqnologiebis gamoyenebiT 
 

                                    i

1

i prprreal QCC
n

i




                                                             (4.53) 

 
sadac i prC  aris i  arxiT realizebuli priduqciis erTeulis fasi, 

l/t;  
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       i prQ - i  arxiT realizebuli produqciis moculoba (t);  

         i  - realizaciis arxis indeqsi  ni ...1   (savaWro qseli, 
bazari,        mosaxleoba da sxva). 
 
mag: i prC  = 285 l/t; 2prC  = 266 l/t; 2prC  = 278 l/t; 1prQ  = 200 t; 2prQ =100t;  3prQ =300t ; 

                 l/w;real 171000300284100286200285 C   l/wreal.sab 104400C  

   
 teqnologiaTa umravlesobis saerTo damatebiT maCveneblebs 
miekuTvnebian:  kapitaldabandebis amogebis koeficienti, 
produqciis TviTRirebuleba, saerTo Semosavali, realizebuli 
produqciis moculoba, romelic modis sawarmoo farTobis 
erTeulze; 
  - SromiTi - produqciis Sromatevadoba, Sromis mwarmoebloba, 
momsaxure personalze moTxovnilebis Semcireba, samuSao Zalis 
gamoyenebis uTanabrobis koeficientis Semcireba. 
  - materialuri - produqciis xvedriTi masa, an liTonSemcveloba; 
  - energetikuli - energo efeqturoba, xvedriTi energo 
Semcveloba, eleqtro energoSemcveloba; 
  - xarisxobrivi - mosavlianobis, an produqtiulobis nazrdi. 
miRebuli produqciis, nedleulis da a.S. xarisxi. 
    socialur saWiroebaze danaricxebi iangariSeba formuliT 
 
                                               100/socwlsoc  FZ                                             (4.54) 

 
sadac  soc  aris sociluri saWiroebisTvis danaricxebis 

normativi,%;   
        wlF  - meqanizatorebis Sromis anazRaurebis wliuri fondi; 

    socialuri saWiroebisTvis danaricxebi Seicaven socialur 
dazRvevas, SromiTi dasaqmebis saxelmwifo fondSi gadasaxads, 
sapensio fonds, samedicino dazRvevis fondis gadasaxadebs, l; 
 mag: sagadasaxado kodeqsis mixedviT socialuri anaricxebis da 
samedicino dazRvevis gadasaxadi aris personalis xelfasis 31%, 
momsaxure personalis xelfasis wliuri fondi wlF  = 50400 l, 

aqedan                                                  

                                  6324
100

3120400



soc.ax.Z  l                                                  

                                                                  

                                  3120
100

3115600



soc.sabZ l                                                  

                                                                  
qonebis gadasaxadi wlis ganmavlobaSi, romelic axali da 

sabazo teqnologiebis gamoyenebis periodSi daaxloebiT toli iyo, 
iangariSebaa formuliT:                                
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                                 100/dazteqdRg hBZ                                                          (4.55) 

 
sadac teqB   aris qonebis sabalanso Rirebuleba;   

        qonh - qonebis gadasaxadis norma weliwadSi,%, sabalanso 

Rirebulebidan. 
 
mag: ;3840000qonB   (amJamad %1,0qonh ) 3840qonZ l/w  

damatebuli Rirebulebis gadasaxadi 
 
                100/dRgabsdRg hWZ                              (4.56)                             

 
sadac dRgh  aris damatebuli Rirebulebis gadasaxadis norma, 

romelic aiReba mogebidan % -Si ( amJamad %10dRgh ) 

                 

               8580
100

2085800



dRgZ l/w; 

                          

               9160
100

2046800



dRgZ l/w 

                          
gadasaxadi SromiTi dasaqmebis fondSi  
 
                                100/SrSr.das hZ                                (4.57)                                

 
sadac Srh  aris gadasaxadis norma SromiTi dasaqmebis 

fondSi(amJamad %1Srh ) 

                                                                                                     

                                 1710
100

1171000



Sr.das.axZ   l/w 

                                 

                                 1044
100

1104400



Sr.das.ZvZ   l/w 

                                   
sagzao gadasaxadi romelSic Sedis gadasaxadebi gzebis 

Senaxvaze  saxteqzedamxedvelobis gadasaxadebi manqanaTa 
registraciaze sanomre niSnis da pasportis gacemaze, yovvelwliur 
teqnikur daTvalierebaze da sxva, 

 
                 100/sagsagz hZ                                (4.58) 

 

sadac sagh  aris sagzao gadasaxadis norma (amJamad %1sagh  

weliwadSi Semosavlidan)  



 

 

100 

100 

                         

                     1710
100

1171000



sag.axZ  l/w 

 

                     1044
100

1104400



sag.sabZ  l/w 

                                   
wminda mogeba warmoadgens absoluturi (balansuri) mogebis 

nawils, romelsac akldeba  sxvadasxva sabiujeto gadasaxadebi da 
romlebic ar Sedian produqciis TviTRirebulebaSi 

 

                                     ZWwm.ax                                                  (4.59) 

sadac Z  - aris sxvadasxva saxis arasawarmoo sabiujeto 

gadasaxadebis jami, mag: 85800axW l; 30744 ax
Z  l; 

 
                  573303074488074 wm.ax l/w; 291841820847392 wm.sab l/w; 

    
Tu dasanerg teqnologias yiduloben mTlianad an nawilobriv 
kreditebis xarjze, maSin wliur gadasaxads ixdian mogebidan 
winasar dadgenili vadis ganmavlobaSi.  am SemTxvevaSi mogeba da 
Sesabamisad ekonomikuri efeqturoba calke unda gamoiTvalos 
kreditebis dabrunebis vadaSi kreditis gadasaxdeli procentebis 
gaTvaliswinebiT. obieqtis danergvis Sedegad miRebuli mogeba 
 
                                             krwmwm 1                                                     (4.60)   

 
sadac  kr  aris yovelwliuri sakredito gadasaxadi procentis 

gadaxdis gareSe l/w. 
 
mag: 10000 kr.ax l; ;0 kr.sab  4610000550561  wm l;    

kapitaldabandebis amogebis vada (weli) iangariSeba formuliT 
 
                        /00                              (4.61) 

sadac 0   aris kapitaldabandebis Tanxa,   

         - warmoebis procesSi kapitaldabandebis ekonomikuri 
efeqturoba, l. 

mag: 85200.0  ax l;   85800 l; ;57600.0  sab  46800  

                                        

                   99,0
85800

85200
.0  ax  weli                                        

                   23,1
4680

57600
.0  sab  weli                                        
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101 

 
axali teqnologiis danergvis Sedegad miRebuli  damatebiTi 

kapitaldabandebis amogebis vada 
 

                      saer /01    

 
sadac  saer   aris wliuri saerTo mogebis nazrdi romelic 

miRebulia axali teqnologiebis gamoyenebis Sedegad, l/w;  
         0  damatebiTi kapitaldabandeba, lr. 

mag: 40682saer l; 276000  l.                                            

                                             68,0
40682

27600
0     w.                                                                                                                                                         

 
axali da sabazo teqnologiebis SedarebiTi ekonomikuri 
maCveneblebi 

cxrili 14 
maCveneblebis dasaxeleba 

mn
iS

vn
. 

s
ab

az
o
 

t
eq
no

l
o
- 

g
ii

s
T
vi
s
 

mn
iS

vn
. 

ax
al

i 
t
eq
no

l
o
-

g
ii

s
T
vi
s
 

g
an
s
x
va
-

ve
b
a 

xvedriTi sawarmoo danaxarjebi l/ha  
produqciis TviTRirebuleba l/t 
produqciis sabazro fasi l/t  
produqciis moculoba t. 
warmoebuli produqciis Rirebuleba 
l. 
produqciis TviTRirebuleba l. 
absoluturi mogeba l. 
mogebis norma% 
arasawarmoo gadasaxadebis jami l/w 
wminda mogeba sakredito gadasaxadis 
gaTvaliswinebis gareSe l/w 
wminda mogeba sakredito gadasaxadis 
gaTvaliswinebiT l/w 
kapitaldabandebis amogebis vada, w; 
axali teqnologiis danergviT 
miRebuli wliuri ekonomikuri efeqti 
l/w; 

358 
111.9 
260 
320 
83200 
35808 
85800 
188 
30744 
 
55056 
 
45056 
0,99 
 
 

469.1 
86.9 
250 
540 
135000 
46926 
46800 
198 
18208 
 
28592 
 
28592 
1,23 
 

+ 111.1 
-25 
-10 
+220 
+51800 
+11118 
+39000 
+10 
+12536 
 
26464 
 
16464 
-0,24 
 
+26464 
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                      d a n a r T e b i 
                        amortizaciis wliuri norma 

                                                        danarTi 1 
  msubuqi avtomobilebi, avtosatraqtoro teqnika,  
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  kompiuterebi instrumentebi teqnologiuri manqanebi-------------- 20 % 
  satvirTo avtomobilebi,  
  avtosatraqtoro misabmelebi ------------------------------------------------------20 % 
  sarkinigzo, sazRvao transporti,  
  eleqtroZravebi dizelgeneratorebi 
  eleqtrogadamcemebi -------------------------------------------------------------------- 8 % 
  Senoba nagebobebi-------------------------------------------------------------------------- 5 % 
  amortizebuli aqtivebi,  
  romlebic ar Sedian sxva jgufebSi--------------------------------------------5 % 
 
 
               energiis erTeulebs Soris damokidebuleba 

                                                             danarTi 3 

1 kkl = 427 kgm                       1 kkl = 4,19 kj 

1 kvt.sT = 3,6 mj                      1 kkl =  1,163 vt.sT 

1 mj = 0,034 kg pir. sawv.              1 kg pir.saw. = 29,33 mj 

1kg pir.sawv. = 7000 kkl                1 cZ.sT = 2,65 mj 

1 kgt.sT = 0,12 kg pir.saw.              1 mj = 0,278 kvt.sT 

1kg diz.saw. = 1,45 kg. pir.saw.            1kg benz = 1,52 kg.pir.saw. 

pirobiTi sawvavi warmoadgens im sawvavs, romlis dawvisas miRebulia siTbos 

raodenoba 29,35 mgj/kg (7000 kkl/kg). 
 
 
sasoflo-sameurneo samuSaoebis Tanrigebi sirTulis mixedviT 

danarTi 4 

Tanrigis N samuSaoebis dasaxeleba 

 me-3 
Tanr: 

organul-mineraluri sasuqebis gadatana, mineraluri 
sasuqebis Setana, dadiskva, mosworeba, datkepna, farcxva; 

me-4 
Tanr. 

nawveralis aoSva, mineraluri sasuqebis datvirTva, Tesvis 
wina kultivacia, namjis dawnexva, organuli sasuqebis 
Setana, sarwyavi arxis gaWra, kultivacia farcxviT, 
kartofilis rgva; 

me-5 
Tanr: 

xvna, Tesva, marcvleulis, parkosanis, teqnikuri 
kulturebis, kartofilis, bostneulis, baRCeulis aReba; 

me-6 
Tanr: 

herbicidebis, Sxamqimikatebis, momzadeba, Sesxureba; 

saerTaSoriso 
metruli sistemebis sazomi erTeulebis mniSvnelobebi 
                                                          danarTi 2    

 INCH - inCi(duimi) = 2,54 sm          FOOT - futi = 30,48 sm 

 YARD- iardi = 91,44 sm              ROOD - rodi = 5,03 m 

 CHAIN - Ceini = 20,117 m           FURLONG - farlongi = 201,17 m 

 MILE - Mmili = 1,6 km    NAUTICAL Mile - sazRvao mili=1,8532 km 

 PINT - pinti = 0,5683 lit.           QUART - kvarti = 1,1365 lit 
 galoni = 4,5461 lit..         amerikuli galoni = 3,78543 lit. 
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 siTxis bareli = 119,24 lit.  sanavTobo bareli = 159,0 lt 
 graini = 64,7989 miligr.            uncia = 28,350 gr. 
 funti = 0,4536 kg                   stouni = 6,3503 kg 
 handredveiti = 50,802 kg.            buSeli = 36.369 lit 
akri – 4047 m;   girvanqa – 0,4536 kg; kvarta – 0,946 dm3 

pinti - 0,568 dm3, arSini – 71,1 sm;  
        celsiusi _________________________  farengeiti      
      1 C = 5/9 X (F - 32)                                        1 F = 9/5 X ( C + 32) 
 
 

memcenareobis produqciis kaloriuloba 
danarTi 5 

xili 

 
kalori-
uloba 
kkl/1kg 

bostneuli, baRCeuli 
kalori 
loba 
kkl/1kg 

gargari  470 badrijani 280 

avokado 1000 Talgami 380 

komSi 300 TeTri soko   250 

aluCa 380 cercvela 750 

ananasi 440 mwvane lobio 330 

forToxali 450 yabaxi 180 

sazamTro 400 TeTrguliani kombosto 230 

banani 900 briuselis kombosto 120 

wiTeli mocvi 450 wiTelguliani kombosto 270 

yurZeni 700 yvavilovani kombosto 180 

alubali 250 mwvane xaxvi 180 

lurji mocvi 410 Taviani xaxvi  410 

broweuli 500 stafilo 330 
greifruti 300 kitri  150 
msxali 420 ZirTeTra 380 
nesvi 450 mwvane wiwaka tkbili 190 

mayvali 320 wiTeli wiwaka tkbili  280 

marwyvi 380 makidos foTlebi  470 

leRvi 580 makidos Ziri  500 

Zaxvili 320 pomidori 200 

kivi 500 boloki wiTeli 160 
Sindi 410 Talgami 230 
marwyvi 360 salaTi 110 
limoni 300 Warxali 400 
malina 450 gogra 200 
mandarini 410 revandi 160 

Jolo 300 pirSuSxa 490 
qacvi 250 RanZili  350 
atami 450 niori 600 
circeli wiTeli  550 ispanaxi 160 
circeli Sav nayofiani  540 mJauna 270 
qliavi 440 cercvi  5200 
TeTri mocxari 360 mwvane barda  2800 
wiTeli mocxari 390 lobio 3280 
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Savi mocxari 380   
finiki 2980 kaklovani  
xurma  650 berZnuli kakali 6500 
bali 530 mwis Txili 4700 
mocvi 440 kedris kakali 6200 

TuTa 530 araqisi 5500 

askili  1020 Txili 6700 
vaSli 450   
Werami 2900 marcvleuli  

nuSi 6000 mzesumzira 5800 
alubali 2980 Svria 3740 
leRvi 2900 qeri 3430 

  fetvi 3500 
  xorbali  2620 
  brinji 3370 
  Wvavi  3300 
  soia 3950 
  ospi 3100 
    

  
danarTi 6 

kaloriebis raodenoba, romelsac xarjavs adamiani samuSaos 
Sesrulebaze 1 saaTis ganmavllobaSi                        kal/sT. 
    gonebrivi Sroma                                               7...8 
    laparaki, xmamaRla laparaki, kalmiT wera                    20 
    sabeWd manqanaze beWdva                                     20...40 
    dgoma erT adgilze                                         20...30 
    siaruli                                                    130...200 
    aRmarTze asvla                                            200...960 
    sirbili                                                    500...930 
    velosipediT siaruli                                      180...300 
    curva                                                      200...700 
    niCbosnoba                                                 120...600 
    qvis Tla                                                   300...330 
    xerxva                                                      390...430 
  
 
 
 
 

energetikuli eqvivalentebi 
                                                       danarTi 7 

     maCvenebeli energetikuli 
eqvivalenti - 
megaj/kg 

produqtebis 
energoSemcve-
loba-megaj/ha 

 sawvavi: 
dizeli 

 
10 

 
42,7 
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saaviacio benzini 
saavtomobilo benzini 
satraqtoro navTi 
biogazi 
 
eleqtro energia 
siTburi energia 
traqtorebi, TviTnfrinavebi, 
vertmfrenebi 
teqnologiuri manqanebi, gadabmulebi 
manqanaTmSeneblobis produqcia 
(Carxebi da sxva) 
foladi  
aliumini 
spilenZi 
cementi 
aguri 
betonis konstruqcia 
sacxovrebeli nagebobebi da sawarm. 
Senobebi 
administr. da kult. sayofacx. 
Senobebi 
damxmare nagebobebi, Robeebi 
silosis da  senaJis Sesanaxi ormo 
xeliT Sromis danaxarjebi samuSaos 
kategoriebis mixedviT: 
Zalian msubuqi 
msubuqi (saTesebze muSaoba) 
saSualo (traqt. da kombainebis 
marTva) 
mZime 
Zalian mZime 
sasuqebi: 
organuli 
torfis komposti(tenianoba 60%) 
kiri 
adgilobrivi mineraluri sasuqebi 
produqtebi: 
kartofili 
mzesumzira 
simindi marcvlad 
xorbali 
Saqris Warxali (Zirebi) 

10,5 
10,5 
10 
 
 

8,7 mj/kvt 
0,0055 mj/kkl 

120 
 

104 
144 
 

45,5 
343 
83,7 
7,0 
8,5 

4810 mj/kv.m 
5025 mj/kvm 
5662 mj/kvm 
4810 mj/kvm 
177 mj/kvm 
258 mj/kvm 

 
 

0,6mj/kac.sT 
0,9mj/kacsT 
1,26mj/kacs 
1,86mj/kacsT 
2,5mj/kacsT 

 
0,4 mj/kg 

1,7 
3,8 
2,9 
 

8,0 
5,0 
5,0 
6,8 
18,4 

44,5 
43,9 
43,9 
36,2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3,0 
15,5 
14,6 
13,7 
2,5 
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traqtorebis da teqnologiuri procesebis etalonur erTeulebSi 
gadamyvani koeficientebis cxrili 

danarTi 9. 
teqnologiuri operaciis 

dasaxeleba 

g
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 p
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 mj/sT mj/sT 
20-30 cZ traqtori 0.21-0.30 0.21-0.30 2000 46.2 66 
31-40 cZ traqtori 0.31-0.4 0.31-0.4 2000 68.2 88 
41-50 cZ traqtori 0.41-0.5 0.41-0.5 2000 90.2 110 
51-60 cZ traqtori 0.51-0.6 0.51-0.6 2000 112.2 132 
61-70 cZ traqtori 0.61-70 0.61-70 2000 134.2 154 
71-80 cZ traqtori 0.71-0.8 0.71-0.8 2000 156.2 176 
81-90 cZ traqtori 0.81-0.90 0.81-0.90 2000 178.2 198 
91-100 cZ traqtori 0.91-1.00 0.91-1.00 2000 200.2 220 
101-110 cZ traqtori 1.01-1.1 1.01-1.1 2000 222.2 242 
111-120 cZ traqtori 1.11-1.2 1.11-1.2 2000 244.2 264 
121-130 cZ traqtori 1.21-1.3 1.21-1.3 2000 266.2 286 
TviTmavali kombaini 170 cZ 1.7 1.7 800 374 420 

sasoflo-samuSaoebis gadamyvani koeficientebi mj mj/ha mj/ha 
xvna 0.2-0.22 m siRrmeze: 1 1.43 400 220 308 
Rrmad xvna guTniT 0.28-0.30 
siRrmeze; 

1.6 2.2 400 352 440 

nawveralis aoSva frTiani 
saoSebiT 

0.35 0.50 300 77 110 

nawveralis aoSva diskebiani 
saoSiT  

0.30 0.42 300 66 92 

niadagis dadiskva diskebiT 0.30 0,42 300 66 92 
niadagis datkepna   0.27 0,36 300 59 79 
farcxva kbilebiani farcxiT   0.22 0,28 300 48 61 
mTliani kultivacia 
farcxviT  

0.4 0,53 300 88 117 

brtylad Wra – Rrmad 
gafxviereba 

1.2 1.7 300 264 374 

niadagis  brtylad Wra - 
daRarva  

0.53 0.75 200 117 165 

niadagis daRarva 0.36 0.51 200 79 112 
mineraluri sasuqebis Setana  0.17 0.28 200 37 62 
Txevadi miner. sasuqebis 
Setana  

0.2 0.33 200 44 66 

myari organuli sasuqis  0.17 0.28 300 37 62 
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Setana   
Txevadi organuli sasuqis 
Setana 

0.2 0.33 300 44 66 

marcvleulis Tesva    0.35 0.58 300 77 128 
simindis Tesva sasuqis 
SetaniT   

0,40 0.67 300 
88 

147 

simindis Tesva  0,35 0.58 300 77 128 
kartofilis dargva 0,5 0.83 300 110 183 
bostneulis Tesva 0.4 0,67 300 88 147 
rigTaSorisebis kultivacia  0,35 0,58 300 77 128 
erTwlianebis Sewamlva  0.2 0.33 300 44 66 
venaxis Sewamlva 0,35 0,58 300 77 128 
xexilis Sewamlva 0,25 0,42 300 55 92 
kartofilisTvis bazos 
warmoqmna 

0.45 0.64 300 99 141 

balaxis TibvaBALA 0,45 0,64 300 99 141 
kartofilis amoyra 0.8 1.14 300 176 251 
mosavlis aReba TviTmavali 
kombainiT 

0.67 0.96 600 147 211 

simindis aReba misabmeli 
kombainiT 

0.95 1.15 300 209 253 

simindis aReba TviTmavali 
kombainiT 

0.7 1 400 154 220 

 


