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anotacia.  statiaSi ganxilulia marcvleuli kulturebis aRebis meqanizebuli 

samuSaoebisaTvis  resursdamzogi satransporto momsaxurebis  organizebis uzrun-

velyofis principebi. mosavlis amReb manqanebTan koordinirebuli da adaptirebuli 

muSaobis pirobebis gansazRvrisaTvis SemoTavazebulia teqnikur-ekonomikuri mode-

li, romlis realizeba saSualebas iZleva satvirTo transportis moZravi Se-

madgenlobis optimaluri struqturis SerCevis gziT mniSvnelovnad SevamciroT 

saTbob-energetikuli danaxarjebi da gavzardoT marcvleuli gadazidvis mocu-

loba. 

sakvanZo sityvebi: resursdamzogi, transporti, optimizacia, organizeba, 

meqanizebuli. 

 

marcvleuli kulturebis mosavlis amReb manqanebTan koordinirebuli mu-

Saobis uzrunvelyofisaTvis Sesabamisi teqnikuri monacemebis mqone satvirTo 

satransporto saSualebebis gamoyenebisa da transportirebis procesis organizebis 

arasakmarisi done iwvevs savele pirobebSi transportis miwodebis, maTi mar-

cvleuliT datvirTvisa da gadazidvis operaciebis Seferxebebs, ris gamoc mcirdeba 

aramarto satransporto  momsaxurebis, aramed mTlianad mosavlis aRebis 

meqanizebul samuSaoTa efeqtianoba. 

miuxedavad imisa, rom saqarTveloSi meqanizaciis lojistikuri centrebis 

funqcionirebis pirobebSi marcvleuli kulturebis movla-moyvanisa da aRebis 

agroteqnikuri operaciebis Catarebisas gaumjobesda sasoflo-sameurneo teqnikis 

racionalurad gamoyenebis pirobebi, jer kidev dabalia sawarmoo-sameurneo saq-

mianobis organizebis maCveneblebi, gansakuTrebiT es exeba satransporto momsa-

xurebis mimarTulebas, rac gamowveulia meqanizebul samuSaoTa saxeobebis mixedviT 

satransporto saSualebebis SerCevisa da samuSaoebis ganawilebis mecnierulad 

dasabuTebuli resursdamzogi teqnologiebis gamoyenebis dabali doniT. 

winamdebare naSromi exeba sawarmoo-ekonomikuri resursebis racionalurad 

gamoyenebis problemis gadawyvetisaTvis, marcvleuli kulturebis aRebis agro-

teqnikuri operaciebis Catarebisas satransporto momsaxurebis procesebSi resurs-

damzogi RonisZiebebis organizebis pirobebis gansazRvras.  

marcvleuli kulturebis aRebis meqanizebul samuSaoTa efeqtianad Catare-

bisaTvis ganxilulia satvirTo satransporto moZravi Semadgenlobis tipebis  
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(markebis) SerCevisa da satransporto procesebis optimalurad ganawilebis eta-

pebze adaptirebuli resursdamzogi satransporto momsaxurebis  organizebis  

SesaZleblobebebi. 

 cnobilia, rom resursdamzogi teqnologiebis gamoyeneba saSualebas iZleva  

sasoflo-sameurneo produqciis warmoebis procesSi mniSvnelovnad SevamciroT 

SromiTi, materialur-teqnikuri da energetikuli resursebis gamoyeneba. mate-

rialur-teqnikuri da saTbob-energetikuli resursebis efeqtianad gamoyenebisaTvis 

aucilebelia  sworad daigegmos da ganxorcieldes teqnikuri, teqnologiuri da 

organizaciul-ekonomikuri RonisZiebebi.               

marcvleuli kulturebis aRebis agroteqnikuri operaciebis satransporto 

momsaxurebaSi resursdamzogi RonisZiebebis ganxorcielebis mniSvnelovan mimar-

Tulebas warmoadgens: maRalmwarmoebluri satransporto saSualebebis gamoyeneba, 

rac gulisxmobs mosavlis amRebi kombainebis muSaobis reJimebTan maqsimalurad 

adaptirebuli weviTi-dinamikuri da saTbob-energetikuli maCveneblebis, Zaras kon-

struqciis, tvirTtevadobisa da tvirTamweobis maxasiaTeblebis mqone satvirTo 

satransporto moZravi Semadgenlobis gamoyeneba. savele pirobebSi aseTi tipis 

satransporto moZravi Semadgenlobis muSaobis reJimebis parametrebis  optimizacia 

saSualebas iZleva moxdes transportis miwodebisa da kombainidan satransporto 

saSualebis Zaraze marcvleulis udanakargod gadatvirTvis drois minimizacia, 

savargulebidan marcvleulis Cabarebis punqtamde da  piriqiT transportis uqmi 

svlebis Semcireba. sabolood aseTi tipis  teqnikuri da sawarmoo-organizaciuli 

RonisZiebebis gatareba saSualebas gvaZlebs mniSvnelovnad Sevamcirod  saTbob-

energetikuli danaxarjebi da gavzardoT mosavlis aRebis efeqtianoba. aRniSnuli 

RonisZiebebis realizaciiT miRebuli satransporto momsaxurebis efeqtianobis 

donis Sesafaseblad SeiZleba gamoviyenoT e.w. minzanSewonilobis kriteriumi. es 

ukanaskneli ganisazRvreba adre arsebul teqnologiebTan SedarebiTi analizis 

safuZvelze dadgenili gadazidvis drois Semcirebis xarjze dRis ganmavlobaSi 

(cvlaSi) damatebiT gadaziduli marcvleulis moculobiT: 

                                                       ∆𝑃 ≥ 𝑃ხვ + 𝐸ნორ 𝐾,                                                                    (1) 

sadac ∆∆𝑃-resursdamzogi RonisZiebebis danergviT miRebuli mogebis nazrdis   

sididea, lari/heqtarze; P𝑃ხვ-satransporto momsaxurebaze gaweuli xvedriTi 

danaxarjebia; 𝐾K- resursdamzogi RonisZiebebis teqnikur uzrunvelyofaze gaweuli 

kapitaldabadebebis sididea, lari/heqtarze; 𝐸ნორ -kapitaldabadebebis efeqturobis 

normatiuli koeficientia. 

       damatebiTi mogebis sidide SeiZleba  ganvsazRvroT damokidebulebiT: 

                                                            ∆𝑃 = (𝐺ფასი − 𝐶თვ.ღირ)∆𝑌,                                                    (2) 

sadacG𝐺ფასი-damatebiT gadaziduli produqciis fasia, lari/t; 𝐶თვ.ღირ -gadazidvis 

TviTRirebulebaa, lari/t;∆Y∆𝑌-damatebiT gadaziduli marcvleulis moculobaa, t 

(tona). 

       zogadi saxiT satransporto momsaxurebis pirdapiri danaxarjebi SeiZleba 

ganvsazRvroT damokidebulebiT: 

                                             𝐶პირ = 𝐴 + 𝐶მძღ + 𝐶სათბ + 𝐶რემ + 𝐶საწარ  ,                                        (3) 

sadac 𝐴A-satransporto saSualebebis srulad aRdgenisTvis amortizaciis danaric-

xebia, lari; 𝐶მძღ- mZRolebis xelfasia saSemosavlo danaricxebis gaTvaliswinebiT, 

lari; 𝐶სათბ -saTbobisa da SemzeTi masalebis SeZenaze gaweuli danaxarjebia, lari; 

𝐶რემ - satransporto saSualebebis teqnikur momsaxurebaze, remontze da Senaxvaze 
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gaweuli danaxarjebia, lari;  𝐶საწარ  - ijariT ayvanili  satransporto kompaniis 

(aseTis arsebobis SemTxvevaSi) saerTo sawarmoo danaxarjebia, lari.   

resursursdamzogi teqnologiebis gamoyenebis Sedegad miRebuli pirdapiri 

saeqspluatacio danaxarjebis cvlilebis maxasiaTebeli SeiZleba gamoviyenoT, 

rogorc satransporto samuSaoebis optimaluri ganawilebis amocanis gadawyvetis 

kriteriumi. satransporto procesis maCveneblebis detalizaciis Sedegad gamoyene-

bulia gamosaxuleba, sadac marcvleuli kulturebis mosavli aRebisas satran-

sporto samuSaoebis racionalurad ganawilebisTvis optimizaciis kriteriumad 

SerCeulia pirdapiri satransporto danaxarjebi 𝐶პირ, romelic unda miiswrafodes 

minimumisaken:   

𝐶პირ =
1

𝑊სთ
 [ 

𝐵მანქ  𝐾ტ

𝑅რ 𝐾გად
 + 𝐻გან  𝐾მძღ 1 𝐾მძღ 2 𝐾მძღ 3 ] + [ℎ𝐾კორექ. (𝐶სათბ + ℎზ 𝐶ზ) + 𝑁𝑖  𝐾გად]   → 𝑚𝑖𝑛   (4) 

sadac 𝑊სთ -satransporto saSualebis saaTuri mwarmoeblurobaa, t.sT; 𝐵მანქ  - manqanis 

sabaziso fasia,  lari; 𝑅რ - manqanis resursia, dadgenili qarxana-damamzadeblis 

mier, saaTi; 𝐾ტ - satransporto saSualebis teqnikuri mzadyofnis koeficien-

tia;K𝐾გად  - koeficientia, romelic gviCvenebs satransporto saSualebis mier 

faqtiurad (fizikurad) gavlili manZilis pirobiTad etalonur manZilSi (optima-

luri garbenis sidide) gadayvanis maCvenebels;  𝐻გან - mZRolis anazRaurebis sabaziso 

saaTuri ganakveTia, lari; 𝐾მძღ 1- mZRolis kvalifikaciis Tanrigis gamTvalis-

winebeli satarifo koeficientia;K𝐾მძღ 2 -mZRolis damatebiTi xelfasis gamTvalis-

winebeli koeficientia;K𝐾მძღ 3 -koeficientia, romelic iTvaliswinebs mZRolze da-

ricxul xelfasze erTian saSemosavlo gadasaxads; ℎ- erTeul satransporto 

muSaobaze saTbobis xarjis normaa kg (litri)/km; 𝐾კორექ.- saTbobis xarjis 

makoreqtirebeli ganzogadebuli koeficientia, romlis sidide damokidebulia 

eqspluataciis  pirobebze; 𝐶სათბ  - gamoyenebuli saTbobis fasia, lari; 𝐶ზ -SemzeTi 

masalis fasia, lari; ℎზ - zeTis xarjis normaa  procentebSi saTbobis xarjis 

mixedviT; N𝑁𝑖  –konkretuli markis satransporto saSualebebis momsaxurebaze 

gaweuli danaxarjis normativis sididea pirobiTi etalonuri garbenis sididis 

mixedviT, lari/pir. km. 

miRebuli kriteriumis mixedviT warmodgenili teqnikur-ekonomikuri modelis 

realizaciisas  aucilebelia gaTvaliswinebuli iqnas Semdegi pirobebi da 

SezRudvebi: satransporto samuSaoebi unda Catardes mkacrad gansazRvrul vadebSi, 

romelic unda Seesabamebodes konkretul saeqspluatacio pirobebSi  kombainis 

an/da kombainebis mier marcvleuli kulturebis aRebis samuSao vadebs, gansaz-

Rvruls dadgenili normativebis mixedviT; gamoyenebuli satvirTo satransporto 

moZravi Semadgenlobis teqnikuri mzadyofnis koeficientis sidide ar unda iyos 

0,80-ze naklebi. 

mocemul SemTxvevaSi satransporto moZravi Semadgenlobis pirdapiri saeq-

spluatacio danaxarjebi warmoadgens maCvenebels, romelic axasiaTebs satran-

sporto produqciis warmoebis TviTRirebulebas da misi gamoyeneba saSualebas 

iZleva movaxdinoT satransporto procesebis optimaluri ganawileba marcvleuli 

kulturebis mosavlis aRebis meqanizebuli samuSaoebis Catarebisas kombainTan an/da 

kombainebTan transportis koordinirebuli da adaptirebuli muSaobis uzrunvel-

yofis gziT. am SemTxvevaSi optimizaciis kriteriumad SeiZleba miviRoT satran-

sporto momsaxurebaze gaweuli xvedriTi danaxarjebis minimumi: 

                                                         𝑧 = 𝑐 + 𝐸𝑘 + 𝐵 → 𝑚𝑖𝑛 ,                                                            (5) 



 71 

sadac  𝑐-mimdinare saeqspluatacio danaxarjebia, lari; 𝑘 - satransporto 

saSualebis sabalanso Rirebulebaa (teqnikis SeZenaze danaxarji), lari;E 𝐸 - 

kapitaldabandebis efeqtianobis koeficientia; 𝐵B- moZravi Semadgenlobis ijaris 

(aseTis arsebobis SemTxvevaSi) gadasaxadia, lari. 

moZravi Semadgenlobis raodenobisa da tipis (markebis) SerCevisaTvis 

optimizaciis amocanis gadawyvetisaTvis gamoyenebulia TamaSebis Teoriis princi-

pebi da SesaZlebelia miRebul iqnas amonaxsnebi Sesabamisi gansazRvrulobis 

pirobebSi. moZravi Semadgenlobis struqturis SerCevisaTvis optimizaciis modelSi 

gaTvaliswinebuli unda iqnas  agrofirmebis sakuTar sargeblobaSi myofi an/da 

ijariT asayvani satransporto saSualebebis parkis struqtura da raodenoba. 

marcvleuli kulturebis aRebis samuSaos dadgenil periodSi  satransporto 

momsaxurebis drois monakveTi SeiZleba davyoT 𝑇 - periodebad, romelTagan 

TiToeuls Seesabameba satransporto samuSaoebis nakrebi: 𝑁1; 𝑁2 … 𝑁𝑇 , Cvens SemTxve-

vaSi aseTi samuSaoebis nakrebSi Sedis: 𝑁1 -satransporto sawarmodan savargulamde 

transportis miwodeba; N𝑁2-kombainTan muSaoba marcvleulis gadatvirTvis mizniT; 

N𝑁3-marcvleulis gadazidva, misi Cabarebis punqtamde; N𝑁4-marcvleulis Cabarebis 

punqtidan carieli satransporto saSualebis miwodeba kombainTan; N𝑁5- 

marcvleulis Cabarebis punqtidan carieli satransporto saSualebis gadaadgileba 

satransporto sawarmode. TiToeul am samuSaos Seesabameba drois periodebi  𝑇1 ; 

𝑇2; 𝑇3; 𝑇4; 𝑇5. dauSvaT satranspoto samuSaoebis SesrulebisaTvis gamoyenebulia K𝐾𝑖 

markis satransporto  saxeobebi, romelTa SerCeva xdeba kombainTan adaptirebuli 

muSaobisaTvis saWiro minimaluri stabiluri moZraobis siCqaris, Zaras tipis,  

tvirTtevadobisa da tvirTamweobis parametrebis sididis mixedviT. Cven SemTxvevaSi 

viyenebT saSualo da didi tvirTamweobis avtomobilebs, misabmeliT da misabmelis 

gareSe. moZravi Semadgenlobis sruqturis Sedgenisas gaTvaliswinebuli unda 

marcvleuli kulturebis aRebisas gamoyenebuli kombainebis raodenoba da maTi 

teqnikur maxasiaTeblebi, kerZod: gadaadgilebis siCqare, saaTuri mwarmoebluroba, 

bunkeri tevadoba da marcvleulis gamtarunarianoba.                           

teqnikur-ekonomikur modelSi satransporto moZravi Semadgenlobis 

mwarmoebluroba ganisazRvreba samuSaos mTlian periodSi  𝑛𝑘      raodenobis K𝐾𝑖 

markis satransporto satransporto saSualebis gamoyenebis periodSi 𝑡, 𝑛𝑘  maTi 

saaTuri mwarmoeblurobebis SejamebiT da satransporto saSualebis mTlian 

raodenobaze gayofiT. 

modelis SezRudvebi asaxavs sxvadasxva markis avtomobilebis gamoyenebis 

balanss, satransporto samuSaoebis zustad droSi da teqnologiurad dakav-

Sirebuli samuSaoebis gansazRvruli TanmimdevrobiT Sesrulebas. 

am SezRudvebis SemoRebisas gaTvaliswinebuli unda iqnas sakuTrebaSi myofi 

da ijariT ayvanili avtomobilebis markebi da raodenobebi. 

amrigad SemoTavazebuli teqnikur-ekonomikuri modelis realizeba saSua-

lebas iZleva marcvleulis aRebis procesSi gamoyenebuli  kombainebis tipis, 

raodenobisa da teqnikuri maxasiaTeblebis mixedviT satransporto procesis adap-

tirebuli reJimebis parametrebis gansazRvraTvis SevirCioT satvirTo moZravi 

Semadgenlobis optimaluri struqtura. 
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Summary 

 

The article discusses the principles of providing resource-saving transport services for mechanized 

cereal harvesting. A technical-economic model is proposed to determine coordinated and adapted 

work conditions with harvesting machines; realization of which allows significantly reduced fuel-

energy costs and increased cereal transportation by selecting the optimal structure of freight transport. 
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anotacia: naSromSi warmodgenilia kvlevis Sedegebi, romlis mizani iyo korelaciis 
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