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P                    pirveli Tavi 

energetikuli sawarmos ZiriTadi  

saSualebebi  
N    nebismieri sawarmoo procesi moiTxovs warmoebis 

saSualebebis gamoyenebas, romelic iyofa ZiriTad da 

sabrunav saSualebebad. ZiriTadi saSualebebi mraval 

sawarmoo ciklSi moixmareba da Tavis Rirebulebas 

nawil-nawil gadascems mza produqcias [1]. 
E  energetikuli sawarmos ZiriTadi saSualebebi 

dayofilia Semdeg jgufebad: 

1. Senobebi  (sawarmoo procesis ZiriTadi, 

damxmare da momsaxure Senobebi, sawyobebi, 

avtofarexi da a.S.); 

2. nagebobebi (kaSxali, arxi, wyalsacavi, anu yvela 

hidroteqnikuri nageboba); 

3. gadamcemi mowyobilobebi (eleqtrogadamcemi 

xazebi, kabelebi, milgayvaniloba; 

4. manqana-danadgarebi;  

    maT Soris: 

     a) Zaluri manqanebi (eleqtroenergiis 

gamomuSavebisa da gardaqmnisaTvis: qvabagregatebi, 

turbinebi, generatorebi, transformatorebi, 

kompleqsuri eleqtroamZravebi); 

    b) muSa manqanebi (eleqtroxerxebi, 

saSemduReblo aparatebi); 

    g) gamzomi da maregulirebeli xelsawyoebi 

(laboratoriuli mowyobiloba, sadispetCero 

marTvis saSualebebi, aparatebi denis parametrebis 

gazomvisaTvis); 

    d) gamoTvliTi teqnika. 

5. satransporto saSualebebi (sawarmos 

gankargulebaSi arsebuli saavtomobilo parki, 

moZravi rkinigza); 

6. sawarmoo da sameurneo inventari (samuSao 

magidebi, skamebi, karadebi, Sromis dacvis sagnebi, 

romelTa Rirebuleba aRemateba 150 lars da 

samsaxuris vada erT wels). 
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1.1. ZiriTadi saSualebebis Sefasebis meTodebi; 

ZiriTadi saSualebebis Sefaseba warmoebs sami 

meTodiT: Sefaseba Tavdapirveli RirebulebiT, 

Sefaseba aRdgeniTi RirebulebiT, Sefaseba narCeni 

RirebulebiT. 

Sefaseba Tavdapirveli RirebulebiT – aq ZiriTadi 

saSualebebi aRiricxeba SeZenis wlis fasebis 

mixedviT, xolo kapitaluri mSeneblobisaTvis 

eqspluataciaSi Cabarebuli obieqtis saxarjTaRricxvo 

Rirebulebis mixedviT. Tavdapirvel RirebulebaSi 

Sedis yvela is danaxarji, rac dakavSirebulia 

ZiriTadi saSualebebis SeZenasTan, transportirebasa 

da montaJTan. ZiriTadi saSualebebis Tavdapirveli 

Rirebuleba SeiZleba gamovsaxoT formuliT: 

     ФT = Ф0 + Фt +   Фm                           (lari) 

sadac:  Ф0 _ ZiriTadi saSualebis Rirebuleba  

             (SeZenis fasiT); 

         Фt _ transportirebis xarjebi; 

         Фm _montaJze (mSeneblobaze) gaweuli xarjebi. 

MmagaliTi 1.1 eleqtroenergiis gadacema-

dispetCerizaciis kompaniam SeiZina Zaluri 

transformatori 25000 larad, transportirebis 

Rirebulebaa 4500 lari, xolo montaJze gaweuli 

danaxarjebi 3800 lari.  
kiTxva:  ramdeni iqneba Zaluri transformatoris 

Tavdapirveli Rirebuleba? 

pasuxi:   ФT =25000 +4500+3800 = 33300 lari 
Sefaseba aRdgeniTi RirebulebiT _ sxvadasxva dros 

SeZenili an  aSenebuli ZiriTadi saSualebis 

Rirebuleba SeiZleba Zalian gansxvavdebodes 

erTmaneTisagan. magaliTad, 1980 wels aSenebuli 

Senobis fasi da 2005 wels aSenebuli zustad igive 

Senobis fasi cxadia, gansxvavebulia, amitom ZiriTadi 

saSualebebis erTian fasebSi gamosaxvisaTvis saWiroa 

maTi perioduli gadafaseba. gadafasebisaTvis 

aucilebeli maCveneblis saxiT iReben ZiriTadi 

saSualebis sabalanso (Tavdapirveli) Rirebulebis 
(ФT) gadasaangariSebel (Kg) koeficients (indeqss). 

maSin aRdgeniTi Rirebuleba (Фa) iqneba: 
       Фa = ФT * Kg                                       (lari) 
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MmagaliTi 1.2. hidroenergetikul sawarmoSi 

eqspluataciaSi arsebuli mowyobilobis sruli 

sabalanso Rirebuleba Seadgens 3 mln. Llars, 

gadafasebis momentisaTvis gadasaangariSebeli 

koeficienti aris 1,9.  

kiTxva:  ramdeni iqneba eqspluataciaSi arsebuli 

ZiriTadi saSualebebis aRdgeniTi Rirebuleba 

gadafasebis Semdeg? 

pasuxi:   Фa =3000000 * 1,9 = 5700000 lari 
Sefaseba narCeni RirebulebiT-   narCeni Rirebuleba 

gamosaxavs ZiriTadi saSualebebis Rirebulebis im 

nawils, romelic jer kidev ar aris gadatanili 

damzadebuli produqciis (Sesrulebuli samuSaos) 

TviTRirebulebaSi. narCeni Rirebulebis 

gansazRvrisaTvis Tavdapirvel Rirebulebas vaklebT 

Sefasebis momentamde daricxuli amortizaciis Tanxas. 

narCeni Rirebulebis gansazRvrisaTvis visargebloT 

formuliT:  
              Фn = ФT(1 _ Ham * т)              (lari) 

sadac: 

   Фn _ ZiriTadi saSualebebis narCeni Rirebulebaa; 

    Ham _ amortizaciis norma (fardobiT erTeulebSi); 

    т _ eqspluataciis periodi, weli. 

MmagaliTi 1.3. energetikuli danadgaris 

Tavdapirveli Rirebulebaa 27000 lari, xolo misi 

yovelwliuri cveTa Seadgens Rirebulebis 5%-s. 

kiTxva: ramdeni iqneba  energetikuli danadgaris 

narCeni Rirebuleba 3 wlis Semdeg? 
pasuxi:   Фn = 27000 (1 _ 0,05 * 3) = 22950 lari. 

 

1.2. ZiriTadi saSualebebis cveTa da amortizacia 

buRaltruli aRricxvis saerTaSoriso standartebiT 

cnobilia: Rirebulebis wrfivi daricxvis meTodi,  

klebadi daricxvis meTodi da wrfivi daCqarebuli 

daricxvis meTodi. 

 Rirebulebis wrfivi daricxvis meTodi; 

  am meTodis gamoyenebis SemTxvevaSi cnobilia 

ZiriTadi saSualebebis Tavdapirveli Rirebuleba фT 
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(lari) da eqspluataciis vada т (weli),   wliuri 

amortizaciis Tanxa А (lari) gaiangariSebaFformuliT:  

                   А= фT/т                  (lari) 

amortizaciis norma gviCvenebs,  ZiriTadi saSualebebis 

ra nawili (ramdeni procenti) gadadis produqciis 

TviTRirebulebaSi wliuri saamortizacio anaricxebis 

saxiT,  gaiangariSeba gamosaxulebiT: 

                                      H= А/фT*100                (%) 
magaliTi 1.4.Ddanadgaris Tavdapirveli Rirebulebaa 

1000 lari, eqspluataciis vadaa 10 weli. 

KkiTxva: ramdeni iqneba amortizaciis Tanxa da 

narCeni Rirebuleba  wlebis mixedviT? 

pasuxi: wliuri amortizaciis Tanxa iqneba:  

                   

                        А=1000/10= 100             (lari)  

Aamortizaciis norma:   H=100/1000*100=10                   (%) 
     e.i. danadgaris Rirebulebis 10% gadadis  

produqciis TviTRirebulebaSi wliuri saamortizacio 

anaricxebis saxiT. 

     es asi lari nawildeba Tanabrad mTeli 10 wlis 

ganmavlobaSi. ZiriTadi saSualebebis Rirebuleba 

yovel wels mcirdeba asi lariT da 10 wlis bolos 

miuaxlovdeba 0-s. 

                                         cxrili#1 

wlebi 1 2 3 4 5 6 7 8 9 10 

А 100 100 100 100 100 100 100 100 100 100 

Ф nar 900 800 700 600 500 400 300 200 100 0 

 

 

 

 

 

 

 

 

 

 

 

 



TviTSemowmebisaTvis: 
variantebis mixedviT gamoiangariSeT:  

a) ZiriTadi saSualebebis Tavdapirveli Rirebuleba (ФT); 
b) aRdgeniTi Rirebuleba (Фa); 
g) narCeni Rirebuleba (Фn). 
 

                                                                                cxrili #2 

varianti Ф0 
(lari) 

Фt 
(lari) 

Фm 
(lari) 

ФT 
(lari) 

Фa 
(lari) 

Фn 
(lari) 

Kg Ham % 

(f.e.) 

Т 
(weli) 

1 20000 5000 12000 _ _ _ 1,9 0,05 2 

2 17000 13000 690 _ _ _ 2,0 0,03 9 

3 3000 800 200 _ _ _ 2,6 0,02 8 

4 6000 900 700 _ _ _ 3,0 0,06 5 

5 15000 120 1100 _ _ _ 2,8 0,04 3 

6 8000 910 400 _ _ _ 2,7 0,07 4 

7 22000 700 1300 _ _ _ 2,6 0,08 7 

8 9000 300 600 _ _ _ 2,4 0,01 6 

9 37000 9000 1250 _ _ _ 2,9 0,1 4 

10 12000 4000 950 _ _ _ 3,0 0,09 3 



 

 

magaliTi 1.5. danadgaris Tavdapirveli Rirebulebaa 

18 mln.  lari, mis teqnikur pasportSi miTiTebuli 

eqspluataciis vadaa 20 weli. 

KkiTxva: gansazRvreT amortizaciis norma  wrfivi 

Tanabari daricxvis meTodis mixedviT. 

pasuxi:    
А=18 mln. lari/20 weli = 900 000  lari  

amortizaciis norma:   H= 900 000/18 mln.lari*100  = 5 % 
   

  klebadi daricxvis meTodi 

      (amortizacia narCeni Rirebulebis mixedviT) 

   am meTodis dros cnobilia ZiriTadi saSualebebis 

Tavdapirveli Rirebuleba ФT (lari) da amortizaciis 

norma, romelic winaswar cnobilia da wlebis 

mixedviT ucvlelia H (%), eqspluataciis vada 

mxedvelobaSi saerTod aRar miiReba. wliuri 

amortizaciis Tanxa da narCeni Rirebuleba 

gaiangariSeba formuliT: 

 

             Аt = ф T * H                                        (lari)                
              фn= ф T *(1- H)t                                                         (lari) 

sadac _ Аt amortizaciis anaricxebi  t  
 
wels;  

   ф T _ danadgaris Tavdapirveli Rirebuleba t
    
wels; 

   фn _  danadgaris narCeni Rirebuleba t 
   
 wels;  

        H  _    amortizaciis wliuri norma  

          (fardobiT erTeulebSi);  
            

t   
 _      

eqspluataciis weli, roca gaangariSeba xdeba. 

magaliTi 1.5. danadgaris Tavdapirveli Rirebuleba 

aris 1000 lari, xolo amortizaciis normaa 10%.  

KkiTxva: ramdeni iqneba amortizaciis Tanxa da 

narCeni Rirebuleba  wlebis mixedviT? 

pasuxi: wliuri saamortizacio Tanxa da narCeni 

Rirebuleba wlebis mixedviT  iqneba:  
 
 А1 =1000*0,1=100               фn = 1000*(1-0,1)1=1000*0,9=900 
 А2 =900*0,1=90                 фn =900*(1-0,1)2=810 
 А3 =810*0,1=81                 фn =810*(1-0,1)3 =729 da a.S. 
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                                     cxrili #3 

wl 1 2 3 4 5 6 7 8 9 10 

Аt 100 90 81 72,9 65,6 59 53,1 47,8 43 38,7 

ф n 900 810 729 656 590 531 478 430 387 348,3 

    Aam SemTxvevaSi amortizaciis Tanxa wlebis 

ganmavlobaSi iklebs da  miuaxlovdeba nuls maSin, 

roca ZiriTadi saSualeba amowuravs Tavis 

eqspluataciis vadas. 

 magaliTi 1.6.  sawarmos mier SeZenili generatoris 

Tavdapirveli Rirebuleba aris 78 000 lari, xolo 

amortizaciis normaa 6 %.  

KkiTxva: gamoiangariSeT klebadi daricxvis meTodiT 

amortizaciis Tanxa da narCeni Rirebuleba  

generatoris eqspluataciis me-2 wels. 

pasuxi:  
А1 =78000 *0,06 = 4680 lari    

фn = 78 000 * (1-0,06)1 =78 000*0,94=73320 lari 

А2 = 73320 * 0,06  = 4399,2 lari 

фn =73320 *(1-0,06)2=68920,8 lari.      

  

 Aamortizacia wrfivi daCqarebuli daricxvis meTodiT  

A (eqspluataciis periodis ricxvTa jamis meTodi) 

A   am meTodis dros cnobilia danadgaris 

Tavdapirveli Rirebuleba ф T (lari) da eqspluataciis 

vada т (weli).  

    aRniSnuli meTodiT ZiriTadi saSualebebis 

eqspluataciis vadis gaangariSeba xdeba pirobiT 

welze, romelis gamoiTvleba rogorc jami im 

naturalur ricxvTa mimdevrobisa, romlis pirveli 

wevria 1-iani, xolo bolo wevri eqspluataciis 

normatiuli vadis gamomsaxveli ricxvi, wlebSi. 

pirobiTi weli gamoiTvleba formuliT:  

      Р = т (т+1) / 2                              (p.w.) 
Aamortizaciis wliuri Tanxa gaiangariSeba formuliT: 

      А=д/Р*фT                            (lari) 

sadac д- darCenili wlebis raodenobaa. 

       Р_ pirobiTi weli 

Aamortizaciis norma iangariSeba formuliT: 

               H=А/фT*100A                                 (%)  
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MmagaliTi 1.5. danadgaris Tavdapirveli Rirebuleba 

aris  1000 lari, eqspluataciis vada aris  10 weli,  

KkiTxva: ramdeni iqneba amortizaciis Tanxa, norma da 

narCeni Rirebuleba  wlebis mixedviT? 

Ppasuxi: pirobiTi weli iqneba: Р=1+2+3+……..+10=55 (p.w.) 
  I wels _ А1 =10/55*1000=181,8 
  II wels _ А2 =9/55*1000=163,7 
  III wels _ А3 =8/55*1000=145,5 da a.S. 
Aamortizaciis Tanxa da norma wlebis mixedviT 

naCvenebia cxrilSi #4. 

                                         cxrili #4. 
wlebi 1 2 3 4 5 6 7 8 9 10 

amort. 

Tanxa 
А 

181,8 163,7 145,5 127,3 109 91 72,7 54,5 36 18,18 

amort. 

norma 

H 

18,18 16,37 14,55 12,7 10,9 9,1 7,27 5,45 3,6 1,81 

  

MmagaliTi 1.6. sawarmos mier SeZenili aslis 

gadamRebi aparatis Tavdapirveli Rirebulebaa 15000 

lari, eqspluataciis vadaa 7 weli. 

KkiTxva: gamoiangariSeT a) pirobiTi weli, b) 

amortizaciis Tanxa da norma aparatis eqspluataciis 

me-5 wels wrfivi daCqarebuli daricxvis meTodiT. 

Ppasuxi: a) Р = т (т+1) / 2= 7(7+1) / 2=28 p.w. 
b) me- V wels _ А5 =3/28*15 000=1607,1 lari 

                                   H=А/фT *100 =1607,1/15000 * 100=10,7% 

 

1.3. ZiriTadi saSualebebis gamoyenebis maCveneblebi 

ZiriTadi saSualebebis gamoyenebis maCveneblebs 

miekuTvneba: sawarmos ZiriTadi saSualebebis saSualo 

wliuri Rirebuleba, fondamogeba, fondtevadoba, 

fondaRWurviloba, Sromismwarmoebluroba. 

 sawarmos ZiriTadi saSualebebis saSualo wliuri 

Rirebuleba gamoiTvleba formuliT: 

         Фs.w. = Ф0 + ФS n1/12 _ Фg n2/12         (lari) 

 Ф0   ZiriTadi saSualebebis Rirebuleba wlis   

     dasawyisSi. 

ФS _ wlis ganmavlobaSi eqspluataciaSi Sesuli     

     ZiriTadi   saSualebebis Rirebuleba. 
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 Фg _ mwyobridan gamosuli ZiriTadi saSualebebis   

      Rirebuleba. 

  n1      da  n 2    _ ZiriTadi saSualebebis Seyvanis an 

gamoyvanis momentidan wlis bolomde darCenili 

Tveebis    raodenoba. 

     MmagaliTi 1.7.. wlis dasawyisSi 

hidroenergetikuli sawarmos gankargulebaSia 5 mln. 

laris ZiriTadi saSualebebi. Ppirveli maisidan 

igegmeba  200 000 laris Rirebulebis ZiriTadi 

saSualebebis eqspluataciaSi gadacema, xolo pirveli 

seqtembridan 300 000  laris Rirebulebis ZiriTadi 

saSualebebis  mwyobridan gamosvla. 

KkiTxva: ramdeni iqneba hidroenergetikuli sawarmos 

ZiriTadi saSualebebis saSuali wliuri Rirebuleba? 

Ppasuxi: ZiriTadi saSualebebis saSualo wliuri 

Rirebuleba iqneba: 

  Фs.w.  =5000000+ 200000*8/12_300000*4/12=5033333     (lari) 

        

 fondamogeba (an fondukugeba) warmoadgens ZiriTadi 

saSualebebis gamoyenebis ganzogadebul maCvenebels.  

igi gviCvenebs ZiriTadi saSualebebis Rirebulebis erT 

larze miRebul produqcias fulad gamoxatulebaSi. 

                                     Fa = P/ Фs.w >1 
sadac   Fa _fondamogeba; 

         P _sawarmos realizebuli wliuri produqcia  

             RirebulebiT maCveneblebSi; 

        Фs.w _ZiriTadi saSualebebis saSualo wliuri  

          Rirebuleba imave periodSi.                        
     fondamogebis Sebrunebuli sididea fondtevadoba,  

fizikurad igi gamosaxavs ZiriTadi saSualebebis 

Rirebulebas gamoSvebuli produqciis moculobis 

erTeulze. eleqtroenergiis warmoebis maRali 

fondtevadoba mrewvelobis sxva dargebTan SedarebiT 

ganapirobebs fondukugebis dabal maCvenebels.    

                                     Ft = Фs.w / P<1 
sadac    F t - fondtevadobaa;                                    

       erTi momuSavis  fondaRWurviloba (an 

fondSeiaraReba) gamosaxavs samrewvelo-sawarmoo 

personalis erT muSakze mosuli ZiriTadi 

saSualebebis Rirebulebas.      
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                                  FaRW = Фs.w / N    (lari/kaci) 

sadac   N   - samrewvelo sawarmoo personalis siiTi    

        raodenobaa. 

        erTi momuSavis Sromismwarmoebluroba (an 

Sromisnayofiereba) gamosaxavs samrewvelo-sawarmoo 

personalis erT muSakze mosuli wliuri realizebuli 

produqciis  Rirebulebas. S =P/N    (lari/kaci) 

sadac   S  - Sromismwarmoebluroba. 

MmagaliTi 1.8. eleqtrosadguris mier warmoebuli 

da realizebulia 2 mln laris eleqtroenergia. 

eleqtrosadguris ZiriTadi saSualebebis saSualo 

wliuri Rirebulebaa 350 aT. Llari. 

KkiTxva: gamoiTvaleT eleqtrosadguris a) 

fondamogebis, b) fondtevadobis, g) fondSeiaraRebis 

da d) Sromismwarmoeblurobis maCveneblebi, Tu 

sawarmoSi siiT iricxeba 150 kaci. 

Ppasuxi:  
a) Fa = P/ Фs.w = 2 mln. Llari/350 aT. Llari = 5,71 lari 

b)  Ft = Фs.w / P=350 aT lari/2 mln. Llari=0,175 lari 

g)  FaRW = Фs.w / N =350 aT lari/150 kaci=2333,3 lari    
d) S =P/N    =2 mln. Llari/150 kaci=13333,3 lari 

 

Sromisnayofierebis zrdis rezervi SromiTi 

danaxarjebis ekonomiis xarjze  

    Pproduqciis moculobis gadideba Sromis 

nayofierebis zrdas iwvevs imdenad, ramdenadac es 

dakavSirebulia momsaxure personalis pirobiT 

SemcirebasTan (produqciis moculobis mateba iwvevs 

ZiriTadi personalis ricxvis metad zrdas, vidre 

sammarTvelo personalis). SromiTi danaxarjebis 

ekonomia: samrewvelo sawarmoo personalis SesaZlo 

Semcireba sagegmo periodSi SeiZleba gaviangariSoT 

formuliT [2]: 

               Э = n (K p _ K m) /100                  (kaci) 
sadac  Э _ssp-is pirobiTi (SesaZlo) Semcirebaa  

           sagegmo periodSi, kaci; 

n _  igive personalis ricxvi sabaziso periodSi, kaci; 

K p _ sasaqonlo produqciis moculobis zrda, %; 

K m _ produqciis moculobis zrdiT gamowveuli  
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      personalis mateba, %. 

magaliTi 1.9. sabaziso periodSi samrewvelo-

sawarmoo personalis ricxvia 900 kaci, sagegmo 

periodSi sasaqonlo produqciis moculoba unda 

gaizardos 10 %-iT, xolo ssp-is ricxvi 2%-iT. 

KkiTxva:  ramdeni iqneba momsaxure personalis 

pirobiTi Semcireba? 

Ppasuxi:        Э = 900(10_2)/100 = 72 kaci. 
 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

TviTSemowmebisaTvis: 
variantebis mixedviT gamoiangariSeT:  

a) ZiriTadi saSualebebis fondamogebis (Фa), 
b) ZiriTadi saSualebebis fondtevadobis (Фt), 
g) ZiriTadi saSualebebis fondaRWurvilobis (ФaRW), 
d) Sromismwarmoeblurobis (S) maCvenebelebi.  

 

                                                                   cxrili #5 

varianti P 
(lari) 

Фs,w. 
(lari) 

N 
(kaci) 

Фa 
(lari) 

Фt 
(lari) 

ФaRW 
(lari) 

S  
lari/kaci 

1 32 mln. 110 aT. 600 _ _ _ _ 

2 11 mln. 19 aT. 150 _ _ _ _ 

3 18 mln. 200 aT. 200 _ _ _ _ 

4 9 mln. 105 aT. 180 _ _ _ _ 

5 41 mln. 900 aT. 1100 _ _ _ _ 

6 35 mln. 67 aT. 750 _ _ _ _ 

7 25 mln. 250 aT. 440 _ _ _ _ 

8 29 mln. 410 aT. 820 _ _ _ _ 

9 10 mln. 87 aT. 200 _ _ _ _ 

10 27 mln. 480 aT. 510 _ _ _ _ 



 

.                     meore Tavi 

energetikuli sawarmos sabrunavi 

saSualebebi  
2.1. sabrunavi saSualebebis gamoyenebis maCveneblebi; 

    ZiriTadi saSualebebisagan gansxvavebiT, sabrunavi 

saSualebebi mTlianad moixmareba erT sawarmoo 

ciklSi da Tavis Rirebulebas mTlianad gadascems mza 

produqcias. sabrunavi saSualebebi warmoebis 

procesSi gadian sam stadias: 

I- fuladi(sawarmo iZens maragebs: nedleuli, masalebi); 

II- warmoeba (maragebi gardaiqmneba mza  produqciad); 

III-sasaqonlo (produqciis realizaciis Semdeg            

    gadadis isev fulad formaSi) [1]. 

   am moZraobas gaaCnia wriuli xasiaTi, rasac 

ZiriTadi saSualebebis wrebrunvas uwodeben. 

wrebrunva iTvleba dasrulebulad, rodesac fuladi 

saxsrebi produqciis realizaciidan dairicxeba 

sawarmos angariSsworebis angariSze da Seqmnis 

damatebiT Rirebulebas. 

       Eenergetikuli sawarmoebisaTvis sabrunavi 

saSualebebia: 

1. saTbobi eleqtroenergiis sawarmoeblad. 

2. remontisaTvis saWiro saTadarigo nawilebi 

3. damxmare masalebi (satransformatoro zeTi) 

4. mcirefasiani da swrafcveTadi sagnebi 

5. debitoruli davalianeba (saabonento 

davalianeba), roca momsaxureba gaweulia, 

safasuri ki jer kidev gadauxdelia. 

6. fuli salaroSi da bankSi 

 sabrunavi saSualebebis brunvadobis koeficienti 

(brunTa ricxvi)  gviCvenebs, Tu ramdeni brunva 

Seasrula sawarmos sabrunavma saSualebebma erT 

weliwadSi, Aanu ramdenjer gaiara  wrebrunvis samive 

stadia da dabrunda Tavis sawyis fulad formaSi. 

                   Kbr = P/C                                                  (brunva) 
sadac P _ realizebuli produqciis wliuri     

         Rirebuleba; 

       C _ sabrunavi saSualebebis saSualo wliuri  

          Rirebuleba; 
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 MmagaliTi 2.1. Tboeleqtrosadguris blokebSi 

gamomuSavebuli da Semdeg realizebuli produqciis 

Rirebuleba Seadgens  100 mln lars, sabrunavi 

saSualebebis saSualo wliuri Rirebulebaa 10 mln 

lari. 

kiTxva: ramden  brunvas Seasrulebs erTi wlis 

ganmavlobaSi sawarmos sabrunavi saSualebebi?  

pasuxi:   
brunvadobis koeficienti (brunTa ricxvi) iqneba: 

     100 mln. Llari/10 mln. lari = 10 (brunva). 

 

 erTi brunvis xangrZlivoba (dReebSi) 

Ees maCvenebeli gviCvenebs im dReebis raodenobas, 

romlis ganmavlobaSic sabrunavi saSualebebi gaivlis 

wrebrunvis yvela stadias da dabrundeba sawyis 

fulad formaSi. 

                     Tbr= 365/Kbr                                (dRe)                 

MmagaliTi 2.2.   sawarmom wlis ganmavlobaSi 

realizacia gaukeTa 100 mln laris produqcias, 

sabrunavi saSualebebis saSualo wliuri Rirebuleba 

aris 10 mln lari. brunvadobis koeficienti aris 10 

brunva. 

kiTxva: ramdeni iqneba erTi  brunvis xangrZlivoba 

dReebSi?  

pasuxi:    Tbr= 365 (dRe) /10(brunva)=36,5             (dRe)              

    sabrunavi saSualebebis brunvadobis daCqarebiT 

Cven saSualeba gvaqvs brunvidan gamovaTavisufloT 

sabrunavi saSualebebis garkveuli nawili warmoebuli 

produqciis ucvlelobis pirobebSi. 

gamoTavisuflebuli saxsrebi SeiZleba gamoyenebuli 

iyos sxva RonisZiebebis gatarebisaTvis (sawarmos 

gafarToeba, momuSaveTa materialuri waxaliseba da 

sxva).    

MkiTxva:  Cvens wina ganxilul magaliTSi 

brunvadobas Tu davaCqarebT 20-mde,  sabrunavi 

saSualebebis ra raodenoba gamogviTavisufldeba? 

pasuxi:         100 mln/X = 20 brunva 

                               X = 5 mln. lari 
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Bbrunvadobis daCqarebiT gamogviTavisufldeba 5 mln. 

Llari. Sesabamisad Semcirdeba erTi brunvis 

xangrZlivoba:     365/20 =19 dRe  

MmagaliTi 2.3. sawarmos mier 2004 wels (sabaziso 

periodSi) realizebuli produqciis moculobam 

Seadgina 5040 aTasi lari, xolo sabrunav saSualebaTa 

saSualo naSTma 560 aTasi lari; 2005 wels (saangariSo 

periodSi)  realizebuli produqciis moculoba 7200 

aTas laramde gaizarda, xolo organizaciul-

teqnikuri RonisZiebebis gatarebis Sedegad erTi 

brunvis xangrZlivoba 4 dRiT Semcirda.  

MkiTxva: gamovsaxoT sabrunav saSualebaTa 

gamoTavisufleba. 

pasuxi: brunvadoba dReebSi 2004 wels Seadgens 

365*560/5040=40,5 dRes. sabrunav saSualebebze 

moTxovnileba 2005 wels sarealizacio produqciis 

moculobisa da wina 2004 wlis brunvadobis mixedviT 

iqneba: 7200*40,5/365≈800 aTasi lari, xolo sabrunav 

saSualebebze moTxovnileba 2005 wlis faqtobrivi 

brunvadobis mixedviT Seadgens  7200 * (40,5 _ 4)/365=720 

aTas lars. Aamgvarad, brunvadobis daCqarebiT 

momdevno wels wina welTan SedarebiT miviReT 

sabrunav saSualebaTa gamoTavisufleba 80 (800 _ 720) 

aTasi laris raodenobiT. 

 

 2.2. sabrunavi saSualebebis normireba 

Nnorma _ aris resursebis minimaluri maragi, ramac 

unda uzrunvelyos sawarmoo procesis uwyvetoba, 

gamoisaxeba dReebSi. Mmag. naxSiris maragis normaa 30 

dRe, mazuTis 15 dRe, gazis normireba ar xdeba, igi 

uwyvetad unda miewodebodes gazis sacavebis ar 

arsebobis gamo. Nnormativi _ aris fuladi 

saSualebebis minimaluri sidide, romelic 

uzrunvelyofs sawarmoo procesis uwyvetobas. 

N    Nnormativi _  gaiangariSeba sawarmoo maragis 

(resursis) erTdRiuri xarjisa da maragis normis 

urTierTgadamravlebiT. 

          N = Z (lari) *  H (dRe)           (lari) 

sadac, H _ maragis norma dReebSi; 
 Z _ sawarmoo resursis erTdRiuri xarji;   (lari)              
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MmagaliTi 2.4. sawarmos dReRameSi esaWiroeba 450 

laris resursi (masala), maragis normaa 20 dRe, 

kiTxva: ramdeni iqneba produqciis warmoebisaTvis 

saWiro masalis normativi? 

pasuxi:   N = 450 lari * 20 dRe = 9000 lari 

magaliTi 2.5.  Tboeleqtrosadguris dadgmuli 

simZlavrea 150 mvt, xolo 1t mazuTis  fasi ki 200 

lari. 

kiTxva:   ramdeni iqneba saTbobis mixedviT sabrunav 

saSualebaTa normativi TboeleqtrosadgurSi, 

romelic moixmars mazuTs.          

pasuxi:   
energetikuli resursebis SeTanazomvis mizniT 

sargebloben pirobiTi saTbobis cnebiT, amitom 

aucilebelia ganisazRvros TbosadgurSi moxmarebuli 

saTbobis raodenoba da fasi pirobiT erTeulebSi. 

N =(( Э dReRam * b)* k)* H                                  (lari) 

sadac,  

Э dReRam _ TboeleqtrosadgurSi eleqtroenergiis dRe  

        _ Ramuri gamomuSaveba;             (kvtsT) 

b _ pirobiTi saTbobis xvedriTi xarji gamomuSavebul        

    eleqtroenergiaze, romelic damokidebulia   

    eleqtrosadguris tipsa da mis saeqspluatacio  

    mdgomareobaze da meryeobs 200 ÷ 600 gps/kvtsT-is  

    farglebSi. saSualod, 300 (gps/kvtsT). 

k  _ pirobiTi saTbobis erTeulis fasia, romelsac  

    gavigebT, Tu naturaluri saTbobis fass gavyofT  

    saTbobis Tbur ekvivalentze. kpsf = knsf/ЕTb.ekv.(lari) 

navTobis ekvivalenturobis pirobebSi mazuTis Tburi 

ekvivalenti erTis tolia. 

H _ maragis norma dReebSi; 
N =(150000 (kvt)*24 (sT) *0,0003 (tps))*200 (lari/t)) 

   *15(dRe) = 3240000 (lari) 

 

 

 

 

 

 



TviTSemowmebisaTvis: 
variantebis mixedviT gamoiangariSeT:  

a) sabrunavi saSualebebis brunvadobis koeficienti (Kbr); 
b) erTi brunvis xangrZlivoba (Tbr); 
g) pirobiTi saTbobis fasi (kpsf); 
d) saTbobis mixedviT sabrunav saSualebaTa normativi (N). 
 

                                                                            cxrili #6 

vari 

anti 

P 
(lari) 

C 
(lari) 

 Kbr 
(brunva) 

Tbr 
(dRe) 

N 
(lari) 

kpsf 
(lari) 

ЭdReRam 
Mmln 

.(kvtsT) 

knsf 
(lari) 

ЕTb.ekv saTbo 

bi 

1 120 mln 15 mln _ _ _ _ 3,5 200 1 mazuTi 

2 99 mln 16 mln _ _ _ _ 4,5 350 0,75 b.gazi 

3 50 mln 2 mln _ _ _ _ 2 100 0,5 naxSiri 

4 35 mln 17 mln _ _ _ _ 12 250 1 mazuTi 

5 45 mln 22 mln _ _ _ _ 0,9 300 0,75 b.gazi 

6 67 mln 19 mln _ _ _ _ 0,8 80 0,5 naxSiri 

7 91 mln 31 mln _ _ _ _ 9 220 1 mazuTi 

8 63 mln 16 mln _ _ _ _ 10 310 0,75 b.gazi 

9 25m ln 13 mln _ _ _ _ 2,2 95 0,5 naxSiri 

10 33 mln 12 mln _ _ _ _ 3,6 260 1 mazuTi 

 



 

                    mesame Tavi 

warmoebis danaxarjebi da 

produqciis TviTRirebuleba 
3.1. warmoebis danaxarjebi xanmokle da xangrZliv 

periodSi. 

D   drois faqtoris xanmokle da xangrZliv 

periodebad dayofa pirobiTia da ganisazRvreba 

warmoebis xasiaTisa da SesaZleblobebis mixedviT. 

xanmokle periodSi gulisxmoben im dros, romlis 

ganmavlobaSi warmoebis moculobis gazrda 

SesaZlebelia mxolod cvladi danaxarjebiT. xanmokle 

periodSi sawarmos sawarmoo simZlavreebi 

fiqsirebulia. xangrZliv periodSi  dro sakmarisia 

TviT sawarmoo simZlavreebis cvlilebisTvisac ki. 

Aamitom warmoebis gafarToebam da masStabis zrdam 

unda ganapirobos saerTo danaxarjebis ekonomia [7]. 

produqciis raodenoba, Q erTeuli   (cali) 

saerTo danaxarjebi 

saerTo danaxarjebi TC (Total costs) 
saerTo mudmivi danaxarjebi TFC (Total fixed costs) 
saerTo cvalebadi danaxarjebi TVC (Total variable costs)  

saSualo danaxarjebi 

saSualo danaxarjebi AC (Average  costs)  
saSualo-mudmivi danaxarjebi AFC (Average fixed costs)  
saSualo-cvalebadi danaxarjebiAVC(Average variable costs) 
zRvruli danaxarjebi MC (Marginal costs) 
    zRvruli danaxarjebi aris produqciis damatebiT 

(kidev erTi) erTeulis warmoebaze gaweuli xarjebi, 

xolo zRvruli Semosavali gamosaxavs misi (am 

erTeulis) realizaciis Sedegad miRebul Semosavals.       

   zRvruli danaxarjebis koncefcias strategiuli 

mniSvneloba gaaCnia, radganac igi saSualebas iZleva 

gadawydes produqciis warmoebis moculobis gazrdis 

mizanSewoniloba kidev ramdenime (damatebiTi) 

erTeuliT.  

saerTo, saSualo da zRvruli danaxarjebi 

moklevadiani periodisaTvis: 

SAVC (Short run  average variable costs) 
SAFC (Short run  average fixed costs) 
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SATC (Short run  average total costs) 
STC (Short run   total costs) 
SMC (Short run marginal costs) 

saerTo, saSualo da zRvruli danaxarjebi 

grZelvadiani  periodisaTvis 
LAVC (Long run  average variable costs) 
LAFC (Long run  average fixed costs) 
LATC (Long run  average total costs) 
LTC (Long run   total costs) 
LMC (Long run marginal costs) 
TC=TFC+TVC                                                     AFC=TFC/Q 
AVC=TVC/Q                                                       AC=TC/Q 
MC=∆TC/∆Q 
magaliTi 3.1. sawarmo irCevs sami teqnologiidan 

erT-erTs, TiToeuli maTganisaTvis gansxvavebulia 

gamoyenebuli resursebi (L _Sroma, K _kapitali). G 

gamoyenebuli teqnologiebis maCveneblebi naCvenebia 

cxrilSi #7 

davuSvaT, Sromis erTeulis fasia 200 lari, kapitalis 

erTeulis fasia_ 400 lari. 

 

                                          cxrili#7 

warmoebis 

moculoba 
     a     b    g 
 

L K L K L       K 

1 9 2 6 4 4 6 

2 19 3 10 8 8 10 

3 29 4 14 12 12 14 

4 41 5 18 16 16 19 

5 59 6 24 22 20 25 

6 85 7 33 29 24 32 

7 120 8 45 38 29 40 

 

kiTxva: 
1. gansazRvreT romel teqnologias airCevs 

firma produqciis gamoSvebis TiToeul 

doneze; 
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2. gansazRvreT saerTo danaxarjebi 

produqciis gamoSvebis TiToeul doneze; 

3. davuSvaT erTeuli Sromis fasi gaizarda 300 

lariT, xolo erTeuli kapitalis fasi 

darCa igive. imoqmedebs Tu ara  fasis 

cvlileba teqnologiis arCevanze; 

4. TiToeuli warmoebis moculobis donisaTvis 

romeli teqnologia iqneba arCeuli im 

SemTxvevaSi, Tu cvlilebebi ganicada Sromis 

anazRaurebis fasma. 

Ppasuxi: 1) da 2) kiTxvaze cxrilSi #8 gamoyofilia 

monacemebi saerTo danaxarjebisa, romelic airCeva 

ufro efeqturi teqnologiisaTvis. 

3) da 4)  kiTxvaze cxrilSi #9 gamoyofilia monacemebi 

saerTo danaxarjebisa, romelic airCeva ufro 

efeqturi teqnologiisaTvis.                                     

                                               cxrili#8 

warmoebis 

moculoba 
       a           b         g 

1 2600 2800 3200 
2 5000 5200 5600 
3 7400 7600 8000 
4 10200 10000 10800 
5 14200 13600 14000 
6 19800 18200 17600 
7 27200 24200 21800 
 
                                           cxrili #9 
warmoebis 

moculoba 
       a           b         g 

1 3500 3400 3600 
2 6900 6200 6400 
3 10300 9000 9200 
4 14300 11800 12400 
5 20100 16000 16000 
6 28300 21500 20000 
7 39200 28700 24700 
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MmagaliTi 3.2. cxrilSi #10 mocemulia sawarmos 

saerTo danaxarjebi grZelvadian periodSi. 

 

                                         cxrili #10 

warmoebis 

moculoba Q 

(cali/ 

kviraSi)  

saerTo 

danaxarjebi 

LTC (lari) 

saSualo 

danaxarjebi 

LAC (lari) 

zRvruli 

danaxarjebi 

LMC (lari) 

0 0 -- -- 

1 32 -- -- 

2 48 -- -- 

3 82 -- -- 

4 140 -- -- 

5 228 -- -- 

6 352 -- -- 

kiTxva: a) gansazRvreT grZelvadiani saSualo da 

zRvruli danaxarjebis sidideebi. 

b) warmoebis romeli moculobisaTvis iqneba saSualo 

danaxarjebi minimaluri? 

g) warmoebis romeli moculobisaTvis iqneba 

grZelvadiani zRvruli danaxarjebi grZelvadiani 

saSualo danaxarjebis toli? 

pasuxi: a) LAC=LTC/Q ;   LMC=∆LTC/∆Q;   ix. cxrili#11; 
                                         cxrili #11 

warmoebis 

moculoba Q 

(cali/ 

kviraSi) 

saerTo 

danaxarjebi 

LTC (lari) 

saSualo 

danaxarjebi 

LAC (lari) 

zRvruli 

danaxarjebi 

LMC (lari) 

0 0 -- 32 

1 32 32 16 

2 48 24 34 

3 82 27,3 58 

4 140 35 88 

5 228 45,6 124 

6 352 58,7  

b); g) 2 cali kviraSi; 
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magaliTi 3.3. sawarmos aqvs mudmivi xarjebi 45 

laris odenobiT. saSualo cvladi danaxarjebis 

monacemebi moklevadian periodSi mocemulia cxrilSi 

#12 

                                            cxrili #12 

warmoebis moculoba Q 

(cali/ kviraSi) 

saSualo-cvalebadi 

danaxarjebi 

SAVC (lari) 

1 17 

2 15 

3 14 

4 15 

5 19 

6 29 

kiTxva: a) gansazRvreT saSualo-mudmivi, saSualo-

cvalebadi, saSualo-saerTo da zRvruli xarjebi 

moklevadiani periodisaTvis. 

b) sawarmoSi produqciis moculoba gaizarda 5-dan 6 

calamde kviraSi. Sesabamisad, gaizrdeba zRvruli 

xarjebi. axseniT ratom? 

pasuxi: Aa) SAFC = 45 / Q; 
                           SATC= SAVC + SAFC; 
                            STC = SATC*Q.  ix. cxrili #13  

                                            cxrili #13 

Q 

(cali/ 

kviraSi)

SAVC SAFC SATC STC SMC 

1 17 45 62 62 17 

2 15 22,5 37,5 75 13 

3 14 15 29 87 12 

4 17 11,25 26,25 105 18 

5 15 9 28 140 35 

6 29 7,5 36,5 219 79 

b) Mmoklevadian periodSi sawarmo ver moaswrebs 

kapitalis cvlilebas. Tu igi moisurvebs produqciis 

moculobis gazrdas, amave dros unda Seicvalos 

gamoyenebuli Sromac, kapitalis fiqsirebuli 

danaxarjisas Sromis zRvruli produqti Semcirdeba. 

amitom gaizrdeba zRvruli danaxarjebi. 
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3.2. Pproduqciis TviTRirebulebis Semcirebis 

RonisZiebebi 

     rogorc cnobilia, produqciis moculobis 

cvlilebis Sedegad adgili aqvs pirobiTad mudmivi 

danaxarjebis xvedriT cvlilebas, ramdenadac mudmivi 

danaxarjebi mzardi warmoebis SemTxvevaSi ganawildeba 

erTeuli produqciis sul ufro da ufro  met 

raodenobaze. Eekonomia, romelic miiReba am gziT, 

gamoiTvleba formuliT [3]:  

                                     Э =п/100*м/100*C             (lari) 

sadac п _ sasaqonlo produqciis zrdis tempi sagegmo 

periodSi   sabaziso periodTan SedarebiT, %. 

      м_ pirobiT-mudmivi danaxarjebis xvedriTi wili 

sasaqonlo  produqciis TviTRirebulebaSi, sabaziso 

periodze  gaangariSebiT %. 

     C_sasaqonlo produqciis TviTRirebuleba 

sabaziso periodSi, lari. 

     MmagaliTi 3.4.  sawarmos ganviTarebis gegma 

iTvaliswinebs q. mcxeTis masStabiT Zveli gazsadenis 

aRdgena-reabilitacias, rac gamoiwvevs bunebrivi gazis 

teqnikuri danakargebis Semcirebas da Sedegad 

produqciis (am konkretul SemTxvevaSi momsaxurebis) 

TviTRirebulebis Semcirebas. 

     Areabilitaciamde momxmarebels miewodeboda  

1 500 000 m3 bunebrivi gazi wlis ganmavlobaSi,  

aRniSnuli sareabilitacio samuSao qselSi teqnikur 

danakargebs Seamcirebs 10%-iT da Sesabamisad 

momxmarebels miewodeba 1 650 000 m3 bunebrivi gazi. 

sawarmos wliuri mimdinare  danaxarjebi (momsaxurebis 

TviTRirebuleba) pirobiTad Seadgens 10 mln lars. 

kiTxva: gansazRvreT produqciis moculobis 

cvlilebis Sedegad  miiRebuli ekonomia. 

pasuxi: saTbob-energetikuli kompleqsis, rogorc 

kapitaltevadi dargis produqciis TviTRirebulebis 

struqturis specifikuri Taviseburebebidan 

gamomdinare, pirobiT- mudmiv danaxarjebs uWiravs  

95 %, pirobiT -cvalebadi danaxarjebis xvedriT wilad 

ki modis 5%.  
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   Pproduqciis (Cvens konkretul SemTxvevaSi 

bunebrivi Ggazis wliuri gatarebis) moculobis 

cvlilebis Sedegad miRebuli ekonomia iqneba: 

10%/100*95%/100*10 mln lari = 0,1*0,95*10 mln lari = 

950 000 lari. 

A    amgvarad, axali gazsadenis danergvis Semdeg 

wliuri mimdinare (saeqspluatacio) xarjebi 

Semcirdeba: 10 mln lari _ 950 000 lari ≈ 9 mln 

laramde. 

 

meoTxe Tavi 

warmoebis efeqtianobis maCveneblebi 
4.1. mogeba, rentabeloba 

    sawarmos muSaobis efeqtianobis SefasebisaTvis 

gamoiyeneba ori maCvenebeli: absoluturi da  

fardobiTi. Aabsoluturi maCvenebelia mogeba, xolo 

fardobiTi _ rentabeloba. Mmogeba iangariSeba, 

rogorc sxvaoba produqciis realizaciidan miRebul 

Semosavalsa da sawarmoo danaxarjebs Soris. 

rentabeloba ki  _ rogorc wlis ganmavlobaSi 

miRebuli mogebis Sefardeba sawarmoo saSualebebSi 

avansirebul mTel kapitalTan (ZiriTadi saSualebebi 

+ sabrunavi saSualebebi) [1]. 

                                      R = M/K *100                              (%) 
Tu sawarmos gaaCnia erTnairi mogeba (esaa 

sarealizacio fasiT gayiduli produqcia minus 

warmoebis danaxarjebi), magram iyenebs sxvadasxva 

Rirebulebis sawarmoo saSualebebs, ufro efeqtiania 

im sawarmos funqcionireba, sadac ixarjeba naklebi 

sawarmoo saSualebebi. 

MmagaliTi 4.1. sawarmo `a~  flobs 100 mln laris 

sawarmoo saSualebebs (ZiriTadi+sabrunavi). wlis 

ganmavlobaSi miRebuli wminda mogebaa 10 mln lari. 

sawarmo `b~  flobs 67 mln laris sawarmoo 

saSualebebs (ZiriTadi+sabrunavi). wlis ganmavlobaSi 

produqciis realizaciis Sedegad miRebuli wminda 

mogebaa 10 mln lari.  

kiTxva:  romeli sawarmos funqcionireba aris ufro 

rentabeluri? 
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pasuxi:      
sawarmo `a~ R =10 mln lari/100mln lari*100=10% 

sawarmo `b~ R =10 mln lari/ 67 mln lari*100= 15% 

sawarmo `b~ metad rentabeluria. 

MmagaliTi 4.2. energetikuli sawarmos wliuri 

wminda mogeba aris 690000 lari. sawarmoo  

saSualebebis saSualo wliuri Rirebuleba 7000000 

lari. 

kiTxva:  ramdeniT unda Semcirdes sawarmoo 

saSualebebis Rirebuleba, rom rentabeloba gaizardos 

12-%-mde. 

pasuxi:   R =690000 lari/7000000 lari*100=9,85 % 

            R =690000 lari/X*100=12 % 

            X= 5750000 lari 

sawarmoo saSualebebis Rirebuleba unda Semcirdes  

(7000000 _ 5750000) = 1250000  lariT.   

 

4.2 rentabelobis zRvari  

     rentabelobis zRvari (anu uzaralo warmoebis 

wertili) Seesabameba im raodenobis Semosavals, roca 

arc mogebaa arc zarali, anu Semosavali = 

danaxarjebs.  

   uzaralo warmoebis wertilis gamoTvlis sami 

meTodi arsebobs: gantolebis,  zRvruli mogebis da 

grafikuli [12]. 

   Ggantolebis meTodis arsi mdgomareobs imaSi, rom 

uzaralobis wertilSi mogeba nulis tolia. 

amonagebi _ cvladi danaxarjebi _ mudmivi danaxarjebi 

=  mogeba. 

(F × Q) - (C × Q) – K = 0 
sadac F _ produqciis sarealizacio fasia; 

       Q _ produqciis savaraudo moculoba; 

       C _ cvladi danaxarjebi produqciis 

          erTeulze (anu produqciis 

          TviTRirebuleba); 

       K _Mmudmivi danaxarjebi; 

       0 _  mogeba. 

MmagaliTi 4.3. sawarmo amzadebs eleqtroxelsawyos, 

romlis sarealizacio fasia 100 lari. erTeuli 
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produqciis damzadebaze gaweuli cvladi danaxarjebia 

50 lari. sawarmos Senobis arendisaTvis gadasaxdeli 

aqvs 1000 lari. 

kiTxva: ramdeni erTeuli eleqtroxelsawyo unda 

gayidos sawarmom, rom warmoeba ar iyos zaraliani? 

DdavuSvaT, rom saoperacio mogeba 0-is tolia. 

Ppasuxi: (100 lari × Q) _ (50 lari × Q) _ 1000 = 0 
                   50 lari × Q = 1000 
                   Q = 1000/50 = 20 cali 

e. i. 20 calis realizaciis dros arc mogebaa, arc 

zarali. Ffulad gamosaxulebaSi iqneba:  

        20 cali × 100 lari = 2000 lari. 

magaliTi 4.4. 
kompania: `energia~awarmoebs Zabvis stabilizatorebs. 

erTeuli produqciis gasayidi fasia: 3 aT. Llari 

cvalebadi xarjebia 1 aT. Llari (danaxarjebi 

produqciis erTeulze). mudmivi xarjebia 50 aT lari 

weliwadSi (qarxnis Senobis arenda).                  

kiTxva: a) ramdeni erTeuli stabilizatori unda 

gayidos kompaniam, rom warmoeba ar iyos zaraliani? 

DdavuSvaT, rom saoperacio mogeba 0-is tolia. 

Ppasuxi:  
(3 aT. lari × Q) _ (1 aT. lari × Q) _50 aT lari = 0 

                   2 aT. lari × Q = 50 aT. lari 

          Q = 50 aT. lari/2 aT. lari = 25 cali 

e. i. 25 calis realizaciis dros arc mogebaa, arc 

zarali. Ffulad gamosaxulebaSi iqneba:  

        25 cali × 3 aT.  lari = 75 aT. lari. 

gayidvebi:           25 * 3 aT. lari = 75 aT. lari 

cvalebadi xarjebi: 25 * 1 aT. lari = 25 aT. lari 

mudmivi xarjebi:                       50 aT. lari  

mogeba / zarali:                          0 

kiTxva: b) igive magaliTis mixedviT davuSvaT, rom 

saarendo qira gaizarda 10 % _ iT, xolo kompanias 

dagegmili aqvs miiRos wliuri mogeba 20 aT. laris 

raodenobiT. ramdeni erTeuli stabilizatori unda 

awarmoos kompaniam am SemTxvevaSi? 

 



 29 

Ppasuxi:  
(3 aT. lari×Q)_(1 aT. lari×Q)_55 aT. lari=20 aT. lari 

                   2 aT. lari × Q = 75 aT. lari 

          Q = 75 aT. lari/2 aT. lari = 37.5 ≈ 38 cali 

kiTxva: g) igive magaliTis mixedviT davuSvaT, rom 

saarendo qira gaizarda 10 % _ iT, xolo kompanias 

dagegmili aqvs miiRos wliuri mogeba 20 aT. laris 

raodenobiT. Pproduqciis raodenobaa 25 cali. 

daadgineT gasayidi fasi am pirobebSi. 

Ppasuxi:  
75 aT. Llari = 25 * (gasyidi fasi _1 aT. Llari) 

75 aT. Llari = 25 * gasayidi fasi _ 25 aT. Llari 

100 aT. Llari = 25 * gasayidi fasi 

gasacemi fasi = 100 aT. Llari/ 25 = 4 aT. lari 

gayidvebi:     25 cali * 4 aT. lari = 100 aT. lari 

cvalebadi xarjebi: 25 * 1 aT. lari = 25 aT. lari 

mudmivi xarjebi:                       55 aT. lari  

mogeba / zarali:                       20 aT. Lari 

 

 zRvruli mogebis meTodi.  

I. etapze gavigoT `zRvruli mogeba~ fardobiT 

erTeulebSi. es aris cvalebadi xarjebis dafarvis 

Semdeg realizaciidan miRebuli Semosavali.  

zRvruli mogeba = Semosavali realizaciidan _ 

cvalebadi danaxarjebi. jer procentebSi, Semdeg 

fardobiT erTeulebSi. 

II. etapze davadginoT rentabelobis zRvari = mudmivi 

xarjebi/zRvruli mogeba (fardobiT erTeulebSi). 

 MmagaliTi 4.5. sawarmom daamzada 60 cali 

eleqtroxelsawyo, erTeulis sarealizacio fasia 100 

lari. erTeuli produqciis damzadebaze gaweuli 

cvladi danaxarjebia 50 lari. sawarmos Senobis 

arendisaTvis gadasaxdeli aqvs 1000 lari. 

kiTxva: ramdeni erTeuli eleqtroxelsawyo unda 

gayidos sawarmom, rom warmoeba ar iyos zaraliani? 

cnobilia Semdegi maCveneblebi: ix. cxrili #14 
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                                          cxrili #14 

maCveneblebi lari    % FfardobiT 

maCveneblebSi 

realizaciidan 

amonagebi 

6000 100      1 

cvalebadi 

xarjebi 

3000   

mudmivi 

xarjebi 

1000   

zRvruli 

mogeba 

3000 50      0,5 

pasuxi: amonagebi: 100 lari×60 cali = 6000 lari 

cvalebadi xarjebi: 50 lari×60 cali =3000 lari 

I. etapi: zRvruli mogeba = 6000 _3000 = 3000 lari, 

realizaciidan amonagebis mimarT 50%, fardobiT 

erTeulebSi 0,5. 

II. etapi: rentabelobis zRvari=1000/0,5 = 2000 lari 

Pproduqciis erTeuli: 2000/100 lari = 20 cali. 

e.i. rentabelobis zRvars, anu uzaralo warmoebis 

wertils, roca arc mogebaa, arc zarali,  Seesabameba 

20 erTeuli da  2000 lari. 

grafikuli meTodis SemTxvevaSi xdeba mTliani 

amonagebisa da mTliani danaxarjebis Sesabamisi 

wrfeebis koordinatTa sistemaze ageba. ix. Nnax. #1. 

am wrfeTa gadakveTis wertilSi iqneba rentabelobis 

zRvari anu uzaralo warmoebis wertili. Mmag. 4.4.-is 

monacemebiT: 

1. avagoT mTliani danaxarjebis wrfe (romelic 

cvladi da mudmivi danaxarjebis jamuri wrfea). 

Cvens magaliTSi mudmivi danaxarjebi 1000 

laria. vertikalur RerZze gadavzomoT 1000 

(Seesabameba A wertili) da am wertilze 

gavavloT horizontaluri xazi. cvladi 

danaxarjebia 50 lari (produqciis erTeulze). 

MmTliani danaxarjebis wrfis asagebad saWiroa: 

pirvel wertilad gamoviyenoT warmoebis 

nulovani donis Sesabamisi  mudmivi danaxarjebi 

1000 (A wertili), xolo meore wertilad 

avirCioT warmoebis nulovani donisagan 
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gansxvavebuli nebismieri CvenTvis misaRebi done 

(60 cali). Aam donis Sesabamisi mTliani 

danaxarjebi 4000 laris (60 × 50 + 1000) tolia, 

rasac suraTze B wertili gviCvenebs. MmTliani 

danaxarjebis Sesabamisi wrfe swored am or (A 
da B) wertilzea gavlebuli. 

2. avagoT amonagebis wrfe, romlis agebis sawyisi 

wertili gayidvebis moculobis nulovan dones 

Seesabameba (C wertili). meore wertilis 

dasadgenad unda avirCioT warmoebis moculobis 

nulovani donisagan gansxvavebuli CvenTvis 

misaRebi done da ganvsazRvroT am donis 

Sesabamisi amonagebi. Pproduqciis 60 erTeulis 

realizacias Seesabameba 6000 lari (60cali × 
100lari), romelic aRvniSnoT D wertiliT. 

Aamonagebis wrfe am or (CD) wertilzea 

gavlebuli. 

sadac (AB) wrfe gadakveTs (CD)  wrfes, im wertilSi 

(E) iqneba uzaralobis moculoba anu  rentabelobis 

zRvari. Aam wertilSi mTliani amonagebi jamuri 

danaxarjebis tolia. marcxena qvemoTa samkuTxedi 

gamoxatavs zarals, marjvena zemoTa _ mogebas. e.i. 

yoveli erTeuli produqcia, rentabelobis zRvaris 

Semdeg, moitans mogebas 
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        rentabelobis zRvaris gansazRvra  

               grafikuli meTodiT 

 

 

(lari) 

(danaxarjebi) 

(Semosavlebi) 

 

 

 

 

 

6000                                               D 

                                                

5000 

 

4000 

                                                      B 
3000                  E 
  

 

2000   

   A   
1000 

 

 

     C 0           20             40            60 
 

                                                   (produqciis erTeuli) 

                          Nnaxazi #1. 

MmagaliTi 4.6.  `rionhesis~ dadgmuli simZlavrea 48 

mvt. ZiriTadi saSualebebis sabalanso narCeni 

Rirebulebaa 2470 aT. lari. gansazRvruli grafikis 

mixedviT (16 saaTiani muSaobiT) eleqtroenergiis  

gamomuSaveba Seadgens 280 mln. kvtsT-s dRe_RameSi. 

Mmudmivi danaxarjebi (ZiriTadi saSualebebis 

amortizacia, dazRveva, miwis da qonebis gadasaxadebi, 

sesb-is sawevro, semeki-is regulirebis safasuri): _ 670 

aT. Llari, cvalebadi xarjebi (remonti, remontisaTvis 

saWiro saTadarigo nawilebi da damxmare masalebi, 
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personalis xelfasi danaricxebiT, mcirefasiani 

sagnebis anazRaureba, gadasaxadebi) _ 1200 aT. lari. 

saerTo danaxarjebi _1870 aT. Llari. Esemekis bolo 

dadgenilebis Tanaxmad `rionhesis~ mier 

gamomuSavebuli erTi kilovatsaaTi eleqtroenergiis 

tarifi gansazRvrulia (3,5 TeTri/kvtsT dRg-s gareSe) 

4,13 TeTri/kvtsT dRg-s CaTvliT. Aamonagebi 

realizaciidan iqneba:  

280 mln. kvtsT * 4,13 TeTri/kvtsT=11564 aT. Llari 

kiTxva: ra raodenobis eleqtroenergia  Seesabameba 

rentabelobis zRvars? a) gaiangariSeT gantolebis 

meTodiT; b) gaiangariSeT zRvruli mogebis meTodiT. 

g) warmoadgineT grafikulad. 

Ppasuxi:  
a) (0,0413 lari × Q)_(0,0043 lari × Q) _670 aT lari=0 

              0,037 lari × Q = 670 aT. lari 

          Q = 670 aT. lari/0,037 lari = 18 mln. kvtsT 

e. i. 18 mln. kvtsT eleqtroenergiis  realizaciis 

dros arc mogebaa, arc zarali. Ffulad 

gamosaxulebaSi iqneba:  

18 mln. kvtsT × 0,0413  lari = 744 aT. lari. 

b) amonagebi: 0,0413 lari×280 mln. kvtsT=11564 aT. lari 

cvalebadi xarjebi: 1200 aT. lari 

I. etapi: zRvruli mogeba=11564 aT. _1200 aT.=10364 aT. 

lari, realizaciidan amonagebis mimarT 90%, fardobiT 

erTeulebSi 0,9. 

II. etapi: rentabelobis zRvari=670000/0,9 = 744 aT. lari 

Pproduqciis erTeuli: 744 aT. lari/0,0413 lari = 18 

mln. kvtsT. 
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g) ix. Nnax. #2. 

 

(danaxarjebi,Semosavlebi) 

(aT. lari) 

  11564 

  10000                                             D 
                     

 

   

                                                     
 

   3000                       
 

   2500 

   2000    
                                                    B 
   1500 

          A          E 
   1000 

    500 

 

       C 
                       100        150     200    250      280               

                                              (mln. kvtsT) 

 

                   Nnaxazi #2. 

MmagaliTi 4.7. gvaqvs monacemebi: sawarmos 

Semosavali realizaciidan aris 1750 aTasi lari (100%) 

sruli TviTRirebuleba aris 1400 aTasi lari. maT 

Soris: cvalebadi danaxarjebi 1190 aTasi lari, 

mudmivi danaxarjebi 210 aTasi lari. wliuri mogeba 350 

aTasi lari. 

kiTxva: gansazRvreT sawarmos rentabelobis zRvari. 

pasuxi: realizaciidan Semosavali cvladi 

danaxarjebis anazRaurebis Semdeg Seadgens 560 aTas 

lars (1750 _ 1190) anu 32%_s (fardobiT erTeulebSi 

0,32), amitom rentabelobis zRvari iqneba 656,25 

(210/0,32)aTasi lari, rac imas niSnavs, rom Tu 

realizaciidan Semosavali 656,25 aTas lars miaRwevs, 

maSin sawarmos SeuZlia aanazRauros rogorc mudmivi, 
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aseve cvladi danaxarjebic. Pproduqciis yoveli 

Semdegi gayiduli erTeuli ki moitans mogebas. 

 

4.2. axali teqnikis danergvis ekonomikuri  

    efeqtianoba 

 

    saqarTvelos saTbob-energetikuli kompleqsis 

ganviTarebisa da mosaxleobis cxovrebis donis 

amaRlebisaTvis metad mniSvnelovania  Tanamedrove 

mecnierebis miRwevebis Sesabamisi axali teqnikis  

praqtikaSi danergva.  

    axali teqnikis danergvis ekonomikuri efeqtianobis 

SefasebisaTvis gamoiyeneba ori Semdegi maCvenebeli [1]: 

1. kapitaluri dabandebis gamosyidvis vada T 
(weli), romelic ganisazRvreba, rogorc 

kapitaluri danaxarjebis fardoba am teqnikis 

meSveobiT miRebul wliur mogebasTan an am 

teqnikis meSveobiT wlis ganmavlobaSi miRebuli 

produqciis TviTRirebulebasTan. 

2. kapitaluri dabandebis efeqtianobis 

koeficienti E, romelic wina maCveneblis 

Sebrunebuli sididea: E=1/T 
       Tn da En _ aris normatiuli maCveneblebi, romelTa 

mniSvnelobebi dadgenilia (diferencirebulia)  

mrewvelobis dargebis mixedviT im doneze, romelic 

saSualebas iZleva gegmaSi CavsvaT yvelaze metad 

efeqturi teqnikuri varianti. 

   Kkonkretuli gaangariSebisas Tfaqt da Efaqt  
saangariSo sidideebia, romlebic unda SevadaroT 

normatiul maCveneblebs, sadac daculi unda iyos 

piroba:    Tfaqt < Tn    da   Efaqt > En 
saqarTvelos saTbob-energetikis seqtorSi K Tn =7 

wels, En =0,15.  es niSnavs, rom am dargSi Cadebuli 

investiciis yoveli 1 lari saSualod weliwadSi 

normiT iZleva mis 0,15 nawil anu 15 % mogebas. E 

   e.i. im variantis SemTxvevaSi, roca K2 >  K1  da C2 < C1 

TviTRirebulebis SemcirebiT miRebuli ekonomiiT 

damatebiTi kapitaldabandeba T  droSi anazRaurdeba: 
       T = K2 _  K1/ C1 _ C2   = ∆K / ∆C,         xolo     E=1/T 
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MmagaliTi 4.8.    
 bazisuri teqnikis Rirebuleba K1 =80000 lari 

 saproeqto teqnikis Rirebuleba K2 =150000 lari 

 bazisuri teqnikiT warmoebuli produqciis   

     TviTRirebuleba            C1  = 90000 lari 

     saproeqto teqnikiT warmoebuli produqciis  

     TviTRirebuleba:             C2  = 65000 lari  

kiTxva: normatiuli maCveneblebis meSveobiT 

daamtkiceT im variantis ekonomikuri efeqtianoba, 

roca axali teqnikis Rirebuleba arsebulze metia, 

magram am teqnikiT warmoebuli produqciis 

TviTRirebuleba arsebuli teqnikiT warmoebuli 

produqciis TviTRirebulebaze naklebia. 

Ppasuxi: T =150000_80000/90000_65000=70000/25000=2,8 weli 

         E=1 / 2,8 = 0,35 
miRebuli Sedegebi SevadaroT normatiul maCveneblebs, 

sadac daculi unda iyos piroba:Tfaqt < Tn da Efaqt > En           

               2,8 < 7 da 0,35 > 0,15 

e.i. es varianti ekonomikurad efeqturia. 

MmagaliTi. 4.9. sawarmos ganviTarebis teqnikuri 

gegma iTvaliswinebs  meqanikuri danadgaris 

avtomaturiT Secvlas. Kkapitalurma danaxarjebma 

meqanikuri danadgaris danergvaze Seadgina 390 aTasi 

lari, xolo avtomaturi danadgaris danergvaze 

danaxarjebi ganisazRvreba 750 aTasi lariT. 

Pproduqciis TviTRirebuleba meqanikuri danadgaris 

meSeveobiT  jdeba 1005 aTasi lari, xolo avtomaturi 

danadgaris meSveobiT ki- 840 aTasi lari. efeqtianobis 

koeficienti En =0,2.  

kiTxva: daamtkiceT avtomaturi danadgaris 

ekonomikuri efeqtianoba normatiuli maCveneblebis 

meSveobiT. 

Ppasuxi:  E=1005 _ 840/750 _ 390 ≈ 0,46 
anazRaurebis vada ki T=1/0,46 ≈ 2.18 weli. 

radgan 0,46 > 0,2 da 2,18<5, amitom SegviZlia 

CavTvaloT, rom dasaxuli RonisZieba maRalefeqturia. 

       orze meti variantis SemTxvevaSi gamoiyeneba 

dayvanili danaxarjebis minimumis meTodi. Ees aris 

kapitaluri da saeqspluatacio danaxarjebis jami 
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dayvanili erT Tanazomamde efeqtianobis normativebis 

mixedviT: 

                                  D i = E n (K +C) i →min 
sadac: D i _ i -uri variantis dayvanili danaxarjebi 

 E n _ kap. dabandebis efeqtianobis     koeficienti 
  K _ i -uri variantis kapitaluri danaxarjebis jami; 

 C _ i -uri variantis saeqspluatacio (mimdinare)  

     danaxarjebis jami; 

irCeven im variants, sadac dayvanili danaxarjebi 

minimaluria.M 

magaliTi 4.10. sawarmoSi Semovida ramdenime 

sainvesticio proeqti.  

I varianti: axali teqnikis Rirebuleba 960000 lari; am 

teqnikiT warmoebuli produqciis TviTRirebuleba 

78000 lari; II varianti: axali teqnikis Rirebuleba 

1200000 lari; am teqnikiT warmoebuli produqciis 

TviTRirebuleba 66000 lari; III varianti: axali 

teqnikis Rirebuleba 1150000 lari; am teqnikiT 

warmoebuli produqciis TviTRirebuleba 82000 lari. 

kiTxva: dayvanili danaxarjebis minimumis meTodis 

gamoyenebiT  gaiangariSeT  romeli varianti aris 

ekonomikurad efeqturi. 

pasuxi:  

D 1 =0,15 * (960000+78000) =155700 lari 

D 2 =0,15 * (1200000+ 66000) =189900 lari 

D 3 = 0,15 * (1150000+52000) =180300 lari 

ekonomikurad efeqturia pirveli varianti. 

 

   Aaxali teqnikis danergviT miRebuli ekonomikuri 

efeqtis absoluturi mniSvneloba SeiZleba gavigoT 

formuliT: 

                 Э = (B1  _ B 2 ) * Q2 
sadac:       

B1 _ danaxarjebi axali teqnikis danergvamde (lari) 

B2 _danaxarjebi axali teqnikis danergvis Semdeg   

   (lari) 

Q2 _ produqciis moculoba axali teqnikis danergvis    

     Semdeg  (lari) 
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MmagaliTi 4.11. sawarmoSi manqanebis modernizaciis 

Sedegad produqciis wliuri gamoSveba  gaizarda 

48000-dan 60000 tonamde. erTi tona produqciis 

TviTRirebuleba   Semcirda 80-dan 78 laramde. 

Mmodernizaciaze danaxarjebma Seadgina 240000 lari. 

modernizaciamde sawarmoo saSualebebis Rirebuleba 

iyo 1 mln lari.  

kiTxva: ramdenia axali teqnikis danergvis da 

Sesabamisad produqciis TviTRirebulebis Semcirebis 

Sedegad miRebuli ekonomia? ramden weliwadSi 

anazRaurdeba modernizaciaze gaweuli danaxarjebi? 

Ppasuxi:   Э = (80 _ 78) * 60000 = 120000 lari 

Pproduqciis TviTRirebulebis Semcirebis Sedegad 

modernizaciaze gaweuli danaxarjebi anazRaurdeba or  

weliwadSi: 2 = 240000 / 120000. 

 

 

mexuTe Tavi 

faswarmoqmna bunebrivi monopoliis  

pirobebSi  

 
  faswarmoqmna gansxvavebulia konkurenciisa da 

monopoliis pirobebSi. ZiriTadi gansxvaveba fasze 

zemoqmedebis unarSi mdgomareobs. Kkonkurenciis 

pirobebSi firma SedarebiT mcirea da fass awesebs 

sabazro pirobebis Sesabamisad. Mmonopolias SeuZlia 

Secvalos Tavisi saqonlis fasi bazarze miwodebis 

raodenobis daregulirebis gziT. sxvaoba aris 

moTxovnis D (Demand)  mrudebSi [7]. 
a) konkurentul bazarze sawarmos saSualo Semosavali 

(AR) da zRvruli Semosavali (MR) mudmivia, tolia 

produqciis sabazro fasis (P) da emTxveva moTxovnis 

(D)  mruds. radganac moTxovnis mrudi konkurentul 

bazarze horizontaluria, amitom saerTo xarjebi (TR)  
izrdeba gayiduli produqciis moculobis zrdis 

Sesabamisad. ix. Nnax. #3 
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   (fasi) 

 

                                          S=MC 
 

 

 

      P  P                                                                       P=AR=MR=D 
 

 

 

 

 

                                                Q (produqciis moculoba) 

 

N                      naxazi #3. 

 

b) arsebobs dargebi, sadac gansakuTrebiT 

gamoxatulia masStabis zrdiT miRebuli ekonomia. 

aseTia bunebrivi monopolia, romelic saWiroebs 

saxelmwifos mxridan kontrols specialuri 

maregulirebeli organoebis meSveobiT (bunebrivi 

gazisa da eleqtromomarageba, satelekomunikacio 

kompaniebi).  Kkonkurentuli fasi SeiZleba iseTi 

dabali iyos, rom saSualo mTliani danaxarjebi ar 

daifaros da Sedegad gamoiwvios zarali. Aamis mizezi 

bunebrivi monopoliebis  TaviseburebaSia: isini 

gamoiyeneba ~pikur~ moTxovnaTa dasakmayofileblad da 

amdenad, didi raodenobiT sawarmoo simZlavreebis 

flobis tendencia gaaCniaT. 

     Mmonopoliur bazarze MR da D Mmrudebi 

yovelTvis daRmavalia da iwyeba vertikaluri RerZis 

erTi wertilidan.  

     miwodebis  S (Supply) mrudi aris zRvruli  MC 
xarjebis jami. Mmisi SedarebiT moTxovnis D (Demand) 
mrudTan miviRebT konkurentul Pc fass da Qc 

moculobas (Seesabameba A wertili). zRvruli 

Semosavali MR iqneba fasze naklebi (grafikulad MR 
moTxovnis mrudze qveviT gadis). Mmonopolisti MC = 
MR mdebareobis arCeviT, airCevs warmoebis Qm 

moculobas da Pm fass, romelic imaze metia, vidre 
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sruli konkurenciis pirobebSi iqneboda (Seesabameba B  
wertili). ix. Nnax. #4. 

 

 

Ffasi (lari) 
 

 

 

 

 

Pm                                       S = MC  
                                                                                            
                          A 

Pc 
                    B                                 
 

                                        D               

  
        MR 

 

                     

                  Qm     Qc    (produqciis moculoba) 

 

N                  naxazi #4. 

magaliTi 5.1. qvemoT moyvanili monacemebi asaxavs 

sawarmos mdgomareobas: 

           MR zRvruli Semosavalia 1000 _ 20 Q  

          TR saerTo Semosavalia 1000 Q _  10 Q2 
          MC zRvruli xarjebia 100 + 10 Q 
sadac, Q _ produqciis moculobaa; 

        P _ produqciis erTeulis fasi (lari)  

kiTxva: a) ra raodenobis produqcia iqneba gayiduli 

da ra fasad, Tu sawarmo funqcionirebs rogorc 

monopolia? 

b) ra raodenobis produqcia iqneba gayiduli da ra 

fasad, Tu sawarmo funqcionirebs sruli konkurenciis 

pirobebSi? 

pasuxi:  
a) monopoliis pirobebSi MR = MC 
1000 _ 20 Q  = 100+ 10 Q  
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       30 Q = 900 

       Q = 30 cali 

radganac   TR = P*Q = 1000Q _ 10 Q2
, da cnobilia Q, 

gavigebT P –s mniSvnelobas. 

moTxovnis funqcia: P= 1000 _  10Q 

                                          P= 1000  _ 300 
                                          P= 700 (lari) 

b) konkurenciis pirobebSi fasi yalibdeba moTxovnisa 

da miwodebis wonasworobis safuZvelze. radganac 

konkurenciis pirobebSi miwodebis  S mrudi igivea, 

rac monopoliis pirobebSi anu zRvruli danaxarjebis 

MC Sesabamisi, amitom miwodebis funqcias eqneba saxe:  
                                           P=100 + 10 Q, 
     saSualo Semosavali AR emTxveva moTxovnis D 

mruds, wonasworobis fasi konkurentul bazarze 

iqneba:  MC= AR; radganac  AR=TR/Q; 
amitom moTxovnis funqcias eqneba saxe: P= 1000 _ 10 Q 

          100 + 10 Q = 1000 _ 10 Q   

                20 Q = 900 

                   Q = 45 cali 

                                                P= 1000 _  10 Q 
                                                P= 1000  _ 450 
                                                P= 550 (lari) 

 

magaliTi 5. 2. cxrilSi #15 mocemulia informacia 

sawarmos Semosavlebisa da danaxarjebis Sesaxeb.  

                                            cxrili #15 

Q TVC TC ATC MC P TR MR 
0 0 150 __ __ 200 0 __ 

1 110 __ __ 110 175 __ __ 

2 __ 320 __ __ __ 300 __ 

3 __ 366 __ __ 135 __ __ 

4 250 __ __ __ __ 480 __ 

5 __ 445 __ __ 105 __ __ 

6 360 __ __ __ 90 __ __ 

 

kiTxva: a) SeavseT cxrilis carieli adgilebi; 
b) ramdenia sawarmos mudmivi xarjebi? 
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g) ra raodenobis maqsimalur mogebas  iRebs sawarmo 

wonasworobis mdgomareobaSi? 

pasuxi: ix. cxrili #16. 

a) TC=TVC+TFC; 
ATC=TC/Q; 
MC=∆TC/∆Q; 

       P=TR/Q; 
               TR=P*Q; 
               MR=∆TR/∆Q; 
                                                                                       cxrili #16 

Q TVC TC ATC MC P TR MR 
0 0 150 __ 0 200 0 __ 

1 110 260 260 110 175 175 175 

2 170 320 160 60 150 300 125 

3 216 366 122 46 135 405 105 

4 250 400 100 34 120 480 75 

5 295 445 89 45 105 525 45 

6 360 510 85 65 90 540 15 

 
b) sawarmos mudmivi xarjebi (TFC) aris 150 lari; 

g) wonasworobis mdgomareobaSi saerTo Semosavlebi    

   saerTo danaxarjebis tolia TR=TC; maqsimaluri 

mogeba iqneba:  TR _ TC= 525 _ 445 = 80 lari. 

 

                      meeqvse Tavi 

sawarmoo simZlavreebi da maTi  gamoyenebis         

maCveneblebi energetikaSi 

6.1. ZiriTadi saSualebebis eqtensiuri, intensiuri da 

integraluri  datvirTvis  maCveneblebi  

      sawarmoo simZlavre aris produqciis wliuri 

maqsimaluri gamoSveba arsebuli ZiriTadi 

saSualebebis sruli gamoyenebis pirobebSi. 

EenergetikaSi sawarmoo simZlavreebi es igive 

agregatebis simZlavreebia. Eenergetikul agregatebs, 

rogoricaa: turbinebi, generatorebi, qvabagregatebi da 

transformatorebi, axasiaTebT nominaluri, 

maqsimaluri, minimaluri da ekonomikuri simZlavreebi. 

turbinebis, generatorebsa da qvabagregatebis 
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simZlavreebi izomeba kilovatebSi an megavatebSi, 

xolo transformatorebisa _ kilovatamperebSi an 

megavatamperebSi [3].  

       sawarmoo simZlavreebis gamoyenebis maCvenebelia: 

eqstensiuri datvirTvis koeficienti romelic 

danadgaris droSi gamoyenebis xarisxs gviCvenebs, anu 

kalendaruli drois fondis 100%-dan ramdeni %-ia 

gamoyenebuli. 

                             Keqs = tfaqt/Tkal *100                       (%) 

K sadac  Tkal _ kalendaruli drois fondia: 

          365 dRe * 24 sT = 8760 sT.  

          tfaqt _ faqtiurad namuSevari dro 
magaliTi 6.1. 12 saaTian cvlaSi danadgaris muSaobis 

faqtobrivma drom Seadgina 10 saaTi.  

kiTxva: ramdeni iqneba dazgis muSaobs eqstensiuri 

datvirTvis koeficienti, anu ramdeni %-iT aris 

gamoyenebuli danadgaris muSaobis gegmiuri drois 

fondi? 

pasuxi:   Keqs = 10 sT / 12 sT *100 = 83,3 (%) 

intensiuri datvirTvis koeficienti gviCvenebs 

danadgaris simZlavris gamoyenebis xarisxs, anu 

nominaluri an dadgmuli simZlavris 100%-dan ramdeni 

%-ia gamoyenebuli. 

            Keqs = Pfaqt/Pnom (dadg) *100                        (%) 

MmagaliTi .6.2. rionhesis dadgmuli simZlavrea 48 

mvt, muSa simZlavrea 20 mvt. 

kiTxva: ramdenia  `rionhesis~ muSaobis intensiuri 

datvirTvis koeficienti, anu ramdeni %-iT aris 

gamoyenebuli hidrosadguris dadgmuli simZlavre? 

pasuxi:        Kint = 20 mvt /48 mvt *100 = 41,6     (%)      
integraluri datvirTvis koeficienti kompleqsurad 

asaxavs ZiriTadi saSualebebis rogorc droSi, aseve 

simZlavris gamoyenebis xarisxs. 

    energetikuli sawarmoebisaTvis es maCvenebeli 

gviCvenebs eleqtroenergiis faqtobrivad gamomuSavebis 

xarisxs eleqtroenergiis gamomuSavebis maqsimalur 

raodenobasTan. 

         Kintegr.=   Keqs  *   Kint  =   tfaqt/Tkal* Pfaqt/Pnom (dadg) = 

            = Efaqt /Emaqs*100                            (%) 
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magaliTi 6.3. hidrosadguris faqtobrivi 

DdReRamuri mwarmoeblurobaa 36000 kvtsT. teqnikurad 

SesaZlebeli dReRamuri warmadobaa 41000 kvtsT. 

kiTxva: ramdeni iqneba hidrosadguris integraluri 

datvirTvis koeficienti, anu ramdeni %-iT aris 

gamoyenebuli hidrosadguris sawarmoo simZlavreebi? 

 pasuxi: Kintegr.= 36000 kvtsT /41000 kvtsT*100 = 87,8 (%) 

 

6.2. eleqtrosistemisa da masSi Semavali 

eleqtrosadgurebis sawarmoo simZlavreebi  

 

      eleqtrosadgurebs axasiaTebs dadgmuli, 

saeqspluatacio (qonebuli), sarezervo, dispetCeruli 

da muSa simZlavreebi. E dadgmuli simZlavre (Ndadg) 
ganisazRvreba eleqtrosadgurze dadgmuli 

(ganlagebuli) agregatebis nominaluri simZlavreebis 

jamiT. eleqtrosistemis dadgmuli simZlavre (Ndadg) 
Sedgeba masSi Semavali eleqtrosadgurebis dadgmuli 

simZlavreebis jamisagan [3]. 

    saeqspluatacio simZlavre (Nsaeqsp) aris faqtiurad 
saxeze arsebuli simZlavre, romelsac SeuZlia 

dafaros datvirTva mocemul momentSi. raodenobrivad 

igi ganisazRvreba dadgmuli simZlavrisa da 

gamouyenebeli simZlavris sxvaobiT.  

      Nsaeqsp. = Ndadg _ N gamouy                           (mvt) 
sadac Ngamouy _ dadgmuli simZlavris gamouyenebeli 

nawili, gamowveuli wyalmeCxerobiT an  saTbobis 

ukmarisobiT. 

   sarezervo simZlavre iyofa saeqspluatacio 
(Neqsp(rez))  da saremonto (Nrem(rez))  simZlavreebad.   

saeqspluatacio simZlavre gamoiyeneba 

eleqtrosistemaSi sixSirisa da Zabvis stabilurobisa 

da eleqtromomaragebis saimedoobisaTvis. sistemaSi 

aucilebelia arsebobdes dautvirTavi sawarmoo 

simZlavreebi, romlebic damatebiT datvirTvas aiReben 

Tavis Tavze an Caanacvleben avariulad gamorTuli 

agregatebis simZlavres. saeqspluatacio rezervi 

saangariSo sididea. Mmisi minimaluri donea 

eleqtrosistemis dadgmuli simZlavris  15% 

(sixSiruli 5%, avariuli 10%). 
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D Neqsp(rez) = Ndadg* 15%                     (mvt) 

  dispetCeruli simZlavre (Ndisp) aris dadgmuli 

simZlavris is nawili, romelic gamoiyeneba 

eleqtrosistemis dispetCeris mier  datvirTvis 

dasafarad da aucilebeli saeqspluatacio rezervis 

Sesaqmnelad.    

SeTavsebuli datvirTvis maqsimumis da   

saeqspluatacio rezervis jamiT miiReba dispetCeruli 

(moTxovnili) simZlavre. 

  Ndisp(moTx) = Pmaqs +  N eqsp(rez)            (mvt) 
sadac 

Pmaqs_ momxmareblebis SeTavsebuli datvirTvis 

maqsimumi (moTxovnili simZlavre, romelic unda 

ganaviTaros sistemam dadgenili reJimis mixedviT). 

    Eeleqtromomaragebis saimedoobisaTvis 

aucilebelia gaTvaliswinebul iqnas saremonto 

(sarezervo) simZlavre, romelic saangariSo sididea. 

Nrem(rez) = Nsaeqsp._ Ndisp(moTx)                            (mvt) 

    danadgarTa remontebis wliuri gegmis SemuSaveba 

saSualebas iZleva ganisazRvros sistemis arsebuli, 

gamosayenebeli sadispetCero simZlavre: 

Ndisp.(ars) = Nsaeqsp._ Nrem(rez)                             (mvt) 
    muSa simZlavre (NmuSa) dadgmuli simZlavris is 

nawilia, romelic srulad gamoiyeneba datvirTvis 

dasafarad da  eleqtroenergiis gamosamuSaveblad. 

NmuSa = Ndisp.(ars) _ Neqsp(rez)                            (mvt) 
   Aarsebuli  da moTxovnili dispetCeruli 

simZlavreebis urTierTSedareba gviCvenebs, sakmarisia 

Tu ara eleqtrosistemis sawarmoo simZlavre 

eleqtromomaragebis normaluri reJimis 

uzrunvelsayofad: Ndisp.(ars) - Ndisp.(moTx).            (mvt) 

 Aam sxvaobis `+~ niSani gviCvenebs eleqtrosistemis 

sawarmoo simZlavris balansis siWarbes, xolo `_~ 

niSani balansis deficiturobas. 

   magaliTi 6.4. saqarTvelos eleqtrosistemis 

simZlavris balansis monacemebi 200X wlis Tveebis 

mixedviT mocemulia cxrilSi #17.  

kiTxva: gamoingariSeT  saeqspluatacio  da 

saremonto rezervis saangariSo sidideebi. wlis 

romel TveebSi aqvs sistemas saremonto rezervi? G 
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dispetCeruli arsebuli da moTxovnili sidideebis 

urTierTSedarebiT wlis romel TveebSi hqonda 

eleqtrosistemas sawarmoo simZlavris siWarbe 

(deficiti)? SeavseT cxrilis carieli adgilebi. 

Ppasuxi: ix. cxrli #18. 

 

meSvide Tavi 

samrewvelo sawarmoebSi moxmarebuli 

eleqtroenergiis  Rirebulebis gansazRvra  

    samrewvelo sawarmoebs gaaCniaT 

eleqtroenergetikuli meurneobebi, romelTa 

daniSnulebaa warmoebis momarageba eleqtroenergiiT 

da am energiis gamoyeneba sawarmoo procesSi. 

eleqtroenergetikul meurneobaSi dasaqmebul 

personals evaleba eleqtrodanadgarebis 

saeqspluatacio momsaxureba da remonti, raTa 

uzrunvelyofili iyos eleqtromomaragebis saimedooba. 

samrewvelo sawarmoebSi energetikuli meurneoba 

damxmare meurneobaa.  

ZiriTadi miznidan gamomdinare, unda gadaiWras Semdegi 

sakiTxebi [1]: 

 

 

 

 

 

 

 

 

 

 



                                                                             cxrili#17 

 
maCveneblebi 

(mvt) 

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

Ndadg 4450 4450 4450 4450 4450 4450 4450 4450 4450 4450 4450 4450 

Nsaeqsp 2700 2710 2730 2850 2950 3050 3300 3450 3290 2980 2850 2750 

Pdatv. Mmaqs. 2700 2670 2630 1900 1850 1640 1590 1615 1987 2580 2670 2700 

Nsaeqs (rez) _ _ _ _ _ _ _ _ _ _ _ _ 

Ndisp (moTx) - - - - - - - - - - - - 

Ndisp (ars) - - - - - - - - - - - - 

Nrem (rez) _ _ _ _ _ _ _ _ _ _ _ _ 

NmuSa - - - - - - - -  - - - 

Nbalansi _ _ _ _ _ _ _ _ _ _ _ _ 

                                                                               cxrili #18 
maCveneblebi 

(mvt) 

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

Ndadg 4450 4450 4450 4450 4450 4450 4450 4450 4450 4450 4450 4450 

Nsaeqsp 2700 2710 2730 2850 2950 3050 3300 3450 3290 2980 2850 2750 

Pdatv. Mmaqs. 2700 2670 2630 1900 1850 1640 1590 1615 1987 2580 2670 2700 

Nsaeqs (rez) 667,5 667,5 667,5 667,5 667,5 667,5 667,5 667,5 667,5 667,5 667,5 667,5 

Ndisp (moTx) 3367,5 3337,5 3297,5 2567,5 2517,5 2307,5 2257,5 2282,5 2654,5 3247,5 3337,5 3367,5 

Ndisp (ars) 2700 2710 2730 2567,5 2517,5 2307,5 2257,5 2282,5 2654,5 2980 2850 2750 

Nrem (rez) --667,5 --627,5 --567,5 282,5 432,5 742,5 1042,5 1167,5 635,5 --267,5 --487,5 -617,5 

NmuSa 2032,5 2042,5 2062,5 1900 1850 1640 1590 1615 1987 2312,5 2182,5 2082,5 

Nbalansi --667,5 --627,5 --567,5 0 0 0 0 0 0 --267,5 --487,5 -617,5 



 

1. eleqtroenergetikuli meurneobis ZiriTadi 

saSualebebis Rirebulebis gansazRvra; 

2. eleqtroenergiis moTxovnili (wliuri) 

raodenobis gansazRvra;  

3. eleqtroenergetikuli meurneobis mimdinare 

(saeqspluatacio) danaxarjebis gaangariSeba; 

4. moxmarebuli eleqtroenergiis erTeulis 

Rirebulebis gansazRvra; 

 

1. eleqtroenergetikuli meurneobis ZiriTadi 

saSualebebis Rirebulebis gansazRvra; 

   samrewvelo sawarmos eleqtroenergetikuli 

meurneobis sawarmoo saSualebebi Sedgeba ZiriTadi da 

sabrunavi saSualebebisagan. radganac sabrunavi 

saSualebebi mcirea, amitom angariSi warimarTeba 

mxolod ZiriTadi saSualebebis mimarTulebiT. Aam 

mizniT aRiricxeba yvela is mowyobiloba da 

aparatura, romelTa Rirebuleba 150 larze metia da 

gamoyenebis vada erT welze metia. TiToeuli 

mowyobilobis saxarjTaRricxvo RirebulebaSi Sedis 

SeZenis da montaJis Rirebuleba. samrewvelo sawarmos 

eleqtroenergetikuli meurneobis xarjTaRricxvis 

mTliani Rirebuleba ganisazRvreba misi calkeuli 

elementebis Rirebulebis jamiT:    

                     n       

                         K 0 = ∑  Kί                            (lari) 

                    ί=1 
2. eleqtroenergiis moTxovnili (wliuri) raodenobis 

gansazRvra;  

   samrewvelo sawarmoSi eleqtroenergiis moTxovnili 

(wliuri) raodenoba SeiZleba gaviangariSoT 

gamosaxulebiT: 

                     Эwl  =  Эwarm +  Эgan                              (kvtsT) 

sadac Эwarm _warmoebis saWiroebaze daxarjuli     

           eleqtroenergiis raodenobaa         (kvtsT) 

       Эgan _ ganaTebis saWiroebaze daxarjuli   

          eleqtroenergiis raodenobaa          (kvtsT) 

     warmoebis saWiroebaze daxarjuli 

eleqtroenergiis raodenoba ganisazRvreba samrewvelo 
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sawarmos agregatebis simZlavriT da saSualo 

saaTobrivi datvirTviT weliwadSi. 

             Эwarm = Pwarm x TsT                                (kvtsT) 

     ganaTebis saWiroebaze daxarjuli 

eleqtroenergiis raodenoba ganisazRvreba samrewvelo 

sawarmos ganaTebis mowyobilobebis simZlavriT da 

ganaTebisaTvis saWiro saSualo saaTobrivi 

datvirTviT weliwadSi. 

             Эgan = Pgan x TsT                                   (kvtsT)A 

    ama Tu im momxmareblis saSualo saaTobrivi 

datvirTva (weliwadSi) dadgenilia da Seadgens [4]: 

erTcvliani samrewvelo momxmareblebisaTvis:  

(erTi cvla 8 sT)       1500 ÷ 2500 sT; 

orcvliani samrewvelo momxmareblebisaTvis:  

                         2500 ÷ 4500 sT; 

samcvliani samrewvelo momxmareblebisaTvis:   

                         4500 ÷ 7000 sT; 

ganaTebis qselisaTvis: 2500 ÷ 3000 sT. 

3. eleqtroenergetikuli meurneobis mimdinare 

(saeqspluatacio) danaxarjebis gaangariSeba;  

    samrewvelo sawarmos eleqtroenergetikuli 

meurneobis mimdinare (saeqspluatacio) xarjebs 

miekuTvneba yvela is materialuri danaxarji, romelic 

dakavSirebulia eleqtrodanadgarebisa da eleqtruli 

qselebis eqspluataciasTan. Mmiuxedavad imisa, rom 

energetikuli meurneoba miekuTvneba damxmare 

meurneobas, mis saerTo xarjebs mniSvnelovani 

xvedriTi wili aqvs samrewvelo sawarmos srul 

materialur xarjebSi da igi warmoadgens produqciis 

TviTRirebulebis energetikul Semadgenels.  

saeqspluatacio danaxarjebi Sedgeba ramdenime 

muxlisagan [11]: 

a) eleqtroenergetikul meurneobaSi ZiriTadi 

saSualebebis amortizaciaze gaweuli danaxarjebi 

                Uam = K 0 x Ham                     (lari) 

sadac  

K 0 _ samrewvelo sawarmos eleqtroenergetikuli 

meurneobis ZiriTadi saSualebebis saSualo wliuri 

sabalanso narCeni Rirebuleba;                 (lari) 
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Ham _ amortizaciis norma;                            (%) 

moqmedi sagadasaxado kodeqsis Tanaxmad, energetikuli 

mowyobilobebis amortizaciis normaa 8%. 

b) remontisaTvis saWiro saTadarigo nawilebsa   

       da damxmare masalebze gaweuli danaxarjebi  

                         Urem = K 0 x Hrem                     (lari) 

sadac: Hrem _ remontisaTvis saWiro danaxarjebis 

norma, ganisazRvreba samrewvelo sawarmos 

eleqtroenergetikuli meurneobis ZiriTadi 

saSualebebis Rirebulebis proporciulad 1%-is 

raodenobiT. 

g) eleqtroenergetikul meurneobaSi dasaqmebuli 

samrewvelo-sawarmoo personalis Sromis 

anazRaurebaze gaweuli danaxarjebi. 

                      Uxelf = n x Ф                      (kaci) 
sadac: n _  eleqtroenergetikul meurneobaSi 

dasaqmebuli samrewvelo-sawarmoo personalis 
raodenoba;        (kaci) 

Ф _ erTi momuSavis xelfasis saSualo wliuri 

raodenoba.                                       (lari) 

d) Sesyiduli eleqtroenergiis Rirebulebis 

gansazRvra. 

                 USesy = Эwl x Ŧtar.                        (lari) 

sadac: Эwl _ samrewvelo sawarmoSi eleqtroenergiis 

moTxovnili wliuri raodenoba,             (kvtsT) 

Ŧtar._ Sesyiduli eleqtroenergiis erTeulis tarifi,  

                                            (TeTri/kvtsT) 

    samrewvelo sawarmos eleqtroenergiis SeZena 

SeuZlia ori saSualebiT: saqarTvelos 

eleqtroenergiis sabiTumo bazridan, anu iyos 6-10-35-

110 kv Zabvis qselis pirdapiri momxmarebeli an 

SeiZinos adgilobrivi gamanawilebeli 

energokompaniidan. ix. Nnax #5. 

    6-10-35-110 kv Zabvis qselis pirdapiri momxmarebeli 

aris piri, romelic flobs am Zabvebis eleqtrul 

qsels an mis nawils, romelic ar Sedis 

gamanawilebeli an gadacemis qselis aqtivebSi da 

eleqtroenergias moixmars mxolod sakuTari 
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saWiroebisaTvis. Eeleqtroenergetikis maregulirebeli 

komisiis dadgenilebiT, tarifebi diferencirebulia 

Zabvebis mixedviT: eleqtroenergiis Sesasyidi tarifi 

eleqtroenergiis sabiTumo bazridan maRal 35-110 kv 

Zabvaze aris  6,47 TeTri/kvtsT, xolo dabal 6-10 kv 

Zabvaze aris 7,15 TeTri/kvtsT. 

   Sesabamisad, gamanawilebeli energokompaniebidan 

Sesasyidi tarifebic diferencirebulia Zabvebis 

mixedviT: energokompania `Telasis~ 

momxmareblebisaTvis maRal 35-110 kv Zabvaze aris 8,59 

TeTri/kvtsT, 6-10 kv Zabvaze aris 14,90 TeTri/kvtsT, 

xolo dabal 220-380 v Zabvaze_ 16 TeTri/kvtsT.  

    sxva danarCeni regionuli gamanawilebeli 

energokompaniebis momxmareblebisTvis Sesasyidi 

tarifi maRal  35-110 kv Zabvaze aris 7,56 TeTri/kvtsT, 

6-10 kv Zabvaze aris 9,56 TeTri/kvtsT, xolo dabal 220-

380 v Zabvaze_ 13,8 TeTri/kvtsT.  

    sabolood, ganisazRvreba samrewvelo sawarmos 

eleqtroenergetikuli meurneobis mimdinare 

(saeqspluatacio) danaxarjebis jami: 

    ∑ U saeqsp.= U am +Urem+Uxelf+USesy                 (lari) 

4. moxmarebuli eleqtroenergiis erTeulis 

Rirebulebis gansazRvra 

 samrewvelo sawarmos eleqtroenergetikuli 

meurneobis mimdinare (saeqspluatacio) danaxarjebis 

SefardebiT wlis ganmavlobaSi moxmarebuli 

eleqtroenergiis raodenobasTan miiReba sawarmoSi 

moxmarebuli eleqtroenergiis erTeulis Rirebuleba: 

         Š = ∑ U saeqsp / Эwl                   (TeTri/kvtsT) 

 

Eeleqtroenergiis xvedriTi xarji erTeul 

produqciaze ganisazRvreba gamosaxulebiT:  

                      Эxv = Эwl/ P                               kvtsT/cali (tona) 

sadac:  

       P_aris mocemuli sawarmos warmadoba weliwadSi 

naturalur maCvenebelebSi. 

eleqtroenergiis xvedriTi xarjis normebi samrewvelo 

produqciis erTeulze mocemulia danarTSi 2. 
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saqarTveloSiEeleqtroenergiis realizaciis 

SesaZleblobebis sqema [8] 

 

 

  
 

         
                       naxazi #5 

magaliTi 7.1  q. TbilisSi moqmedi  samrewvelo 

sawarmos  eleqtroenergetikuli meurneobis ZiriTadi 

35-110-220kv- 

6,47 

TeTri/kvtsT 

 

 

6-10kv- 

7,15 

TeTri/kvtsT 

35-110-220kv- 

8,59 TeTri/kvtsT 

 

6-10 kv- 

14,90 TeTri/kvtsT 

 

220-380v- 

16 TeTri/kvtsT 

35-110-220kv- 

7,56 

TeTri/kvtsT 

 

6-10kv- 9,56 

TeTri/kvtsT 

 

220-380v- 13,8 

TeTri/kvtsT

  

 

   s e s b i 

Ppirdapiri 

momxmarebeli 

samrew.sawar.

Agamanaw. kompania 

`Telasi~ 

samrewvelo 

sawarmo 

sxva region. 

Ggamanaw.kom. 

samrewvelo 

sawarmo 

Eeleqtro 

 

sadgurebi 
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saSualebebis sabalanso narCeni Rirebulebaa 90 aT. 

lari. warmoebisaTvis saWiro agregatebis simZlavrea 

870 kvt, xolo ganaTebis mowyobilobebis simZlavre 

Seadgens 80 kvt-s. eleqtroenergetikul meurneobaSi 

dasaqmebulia 40 kaci, erTi momuSavis saSualo wliuri 

xelfasis fondia 3000 lari (eleqtroenergetikaSi 

dasaqmebulTa saSualo Tviuri xelfasi 2004 wlis 

monacemebiT aris 250 lari) [9]. sawarmo gamanawilebeli 

energokompania `Telasis~ momxmarebelia da 

eleqtrosistemasTan dakavSirebulia 6-10 kv Zabvis 

qseliT. 

QkiTxva:  gansazRvreT moxmarebuli eleqtroenergiis 

Rirebuleba, Tu sawarmo muSaobs dRe-RameSi 16 saaTis 

ganmavlobaSi. 

 pasuxi:  
Эwl  =  Эwarm +  Эgan =2 810 aT. kvtsT 

Эwarm = Pwarm x TsT = 870 kvt * 3000sT =2610 aT. kvtsT 

Эgan = Pgan x TsT = 80 kvt * 2500 sT =200 aT. kvtsT 
K.= 90 000 lari.  

U am = K 0 x Ham = 90 000* 0,08 = 7200 lari 

Urem = K 0 x Hrem = 9 0 000*0,01 = 900 lari  

Uxelf = n x Ф = 40*3000 =120 000 lari  

USesy = Эwl x Ŧtar = 2810 aT* 0,149 = 418 690  lari                

∑ U saeqsp.= U am +Urem+Uxelf+USesy= 546 790  lari 

Š = ∑ U saeqsp / Эwl = 546 790 lari./ 2810 aT. kvtsT.= 

=19,45 (TeTri/kvtsT) 

 

magaliTi 7.2. Q cementis qarxana wliurad awarmoebs 

22 000 tona cements. sawarmos eleqtroenergetikuli 

meurneobis ZiriTadi saSualebebis sabalanso narCeni 

Rirebulebaa 76 aT. Llari. warmoebisaTvis saWiro 

agregatebis simZlavrea 1200 kvt, xolo ganaTebis 

mowyobilobebis simZlavre Seadgens 100 kvt-s. 

eleqtroenergetikul meurneobaSi dasaqmebulia 6 kaci, 

QkiTxva:  gansazRvreT moxmarebuli eleqtroenergiis 

xvedriTi xarji erTeul produqciaze, Tu sawarmo 

muSaobs dRe-RameSi 8 saaTis ganmavlobaSi. 
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 pasuxi:  
Эwl  =  Эwarm +  Эgan = 2050 aT. kvtsT 

Эwarm = Pwarm x TsT = 1200 kvt * 1500sT = 1800 aT.kvtsT 

Эgan = Pgan x TsT = 100 kvt * 2500 sT = 250 aT. kvtsT 
eleqtroenergiis xvedriTi xarji erTeul 

produqciaze iqneba:  

 Эxv = Эwl/ P    =2050 aT. kvtsT/22 000 t= 93 kvtsT/t    
an (0,093 kvtsT/kg)      

 

                     merve Tavi 

energetikul sawarmoebSi Sromisa da xelfasis 

organizacia da dagegmva  

      

    Eenergetikul sawarmoebSi samrewvelo sawarmoo 

personalis (ssp) siobrivi ricxvi Sefardebuli 

eleqtrosadguris dadgmul simZlavresTan aris 

saStato koeficienti [11]. 

      KsaSt.=n/Pdadg.    (kaci/mvt) 

Sesabamisad personalis raodenoba:  

       n= KsaSt * Pdadg. (kaci) 

      saSualo da didi simZlavris 

hidroeleqtrosadgurebisaTvis saStato koeficienti 

gacilebiT dabalia, vidre sxva tipis eleqtro 

sadgurebze: KsaSt.=1(kaci/mvt), radganac aq 

energetikuli procesebis marTvaSi farTod gamoiyeneba 

avtomatizacia da telemeqanizacia. mcire simZlavris 

(10 mvt-mde) hidroeleqtrosadgurebisaTvis saStato 

koeficientia: KsaSt.=4(kaci/mvt), xolo Tes-ebis, kes-ebis, 

Tec-ebis da aes-ebisaTvis saStato koeficientia: 
KsaSt.=3(kaci/mvt), radganac gacilebiT meti personalia 

saWiro ZiriTad saamqroebSi, damxmare saamqroebSi, 

saremonto personali, saerTo-sasadguro personali. 

     eleqtroenergiis gamanawilebeli kompaniebisaTvis 

samrewvelo-sawarmoo personalis raodenobis 

dasadgenad gamoiyeneba saStato koeficienti 
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gadaangariSebuli ZiriTadi saSualebebis Rirebulebis 

aTas larze: 

                    KsaSt.=n/ KZ.s.                (kaci/aTasi lari) 

aRniSnuli maCvenebeli gacilebiT dabalia generaciis 

sawarmoebTan SedarebiT: 

                          KsaSt.=0,02.              (kaci/aTasi lari) 

personalis raodenoba: n= 0,02 *  KZ.s /1000        (kaci) 

    momuSaveebis Sromis anazRaureba dakavSirebulia 

namuSevar drosTan an gamoSvebuli produqciis 

raodenobasTan. droiTi anazRaureba gulisxmobs 

momuSaveebis gastumrebas saaTobrivad, dRiurad, 

kvireulad an Tviurad dadgenili normis farglebSi. 

droiTi anazRaurebis saxesxvaobas warmoadgens 

droiT-premialuri anazRaureba.sanardo anazRaurebis 

dros xdeba gansazRvruli Tanxis gadaxda yovel 

Sesrulebul erTeulze. am SemTxvevaSi mniSvnelovania 

gamoSvebuli produqciis xarisxis kontrolis 

organizacia. sanardo anazRaurebis saxesxvaobad 

iTvleba sanardo-premialuri, akorduli da sxva. 

   gansxvavebiT sxva samrewvelo sawarmoebisagan, 

energetikuli warmoeba masobrivi tipisaa da radganac 

produqciis erTeulis aRricxva SeuZlebelia, Sromis 

anazRaureba damokidebulia daxarjuli drois 

raodenobasa da momuSavis kvalifikaciaze Tviurad 

dadgenili normis farglebSi. saqarTvelos 

ekonomikaSi dasaqmebulTa saSualoTviuri nominaluri 

xelfasi ekonomikuri saqmianobis mixedviT mocemulia 

danarTSi 1. 

        `saqarTvelos sagadasaxado kodeqsis~ Tanaxmad 

mewarme fizikuri an iuridiuli piri, romelic Sromas 

unazRaurebs daqiravebiT momuSave fizikur pirs, 

valdebulia gadaixados socialuri gadasaxadi. 

socialuri gadasaxadi uzrunvelyofs qveynis 

mosaxleobis janmrTelobisa da socialur dacvas. 

damqiraveblis mier gadasaxdeli socialuri 

gadasaxadis ganakveTi gansazRvrulia nominaluri 

(daricxuli) xelfasis 20%-is raodenobiT.  
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    saqarTveloSi moqmedi kanonmdeblobis mixedviT 

fizikuri piri valdebulia gadaixados saSemosavlo 

gadasaxadi rogorc xelfasis saxiT, aseve sxva 

ekonomikuri saqmianobiT miRebuli Semosavlidan, 

romelic ar aris dakavSirebuli daqiravebiT 

muSaobasTan. daqiravebuli momuSavis dasabegri 

Semosavali ibegreba proporciuli sistemiT 12%-iani 

ganakveTiT. 

    samuSao drois gamoyenebis dagegmva gulisxmobs 

samuSao drois balansis Sedgenas (ix. danarTi 3), 

romelic Sedgeba Semdegi komponentebisagan [12]: 

1. samuSao drois kalendaruli fondi Tk (dRe);  

2. arasamuSao dReebi (sadResaswaulo da 

gamosasvleli) 

3. samuSao drois nominaluri fondi Tn (dRe) 

(kalendaruli fondi arasamuSao dReebis gamoklebiT: 

1-2) 

4. Svebulebis  gamo gacdenili dReebi  

5. samuSao drois efeqturi (sasargeblo) fondi Te 

(dRe); (nominaluri fondi gegmiuri gacdenebis 

gaTvaliswinebiT: 3-4) 

6. samuSao drois efeqturi fondis gamoyenebis 

koeficienti Kgam (samuSao drois efeqturi 

fondi/samuSao drois nominaluri fondi)*100, (%) 

    Eenergetikul sawarmoSi dasaqmebuli erTi 

momuSavis saSualo xelfasi gamoiTvleba xelfasis 

wliuri fondis SefardebiT momuSaveebis siiT 

raodenobaze.  

magaliTi 8.1. saqarTvelos erT-erTi regionis 

gamanawilebeli energokompaniis ZiriTadi saSualebebis 

sabalanso narCeni Rirebulebaa 35 mln. Llari. 

sawarmos xelfasis wliuri fondia 182 aT. Llari. 

QkiTxva:  a) daadgineT samrewvelo-sawarmoo 

personalis raodenoba saStato koeficientis 

gamoyenebiT. b) gansazRvreT sawarmoSi dasaqmebuli 

erTi momuSavis saSualo xelfasis raodenoba. 

 pasuxi: a) n =35 mln. Llari * 0.02/1000 = 700 kaci; 

b) erTi momuSavis saSualo xelfasia 182000/700=260 

lari. 
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magaliTi 8.2. mcire hidrosadgurSi dasaqmebuli 

momuSavis nominaluri xelfasi gansazRvrulia 800 

laris raodenobiT. 

QkiTxva: a) ra raodenobis Tanxas aiRebs xelze 

momuSave saSemosavlo gadasaxadis gaTvaliswinebiT? b) 

ra raodenobiT ganisazRvreba damqiraveblisaTvis 

aRniSnuli momuSavis nominaluri xelfasi 

danaricxebiT socialuri gadasaxadis 

gaTvaliswinebiT? 

pasuxi: a) 800 _12%=704 lari; b) 800 +20%=960 lari. 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



TviTSemowmebisaTvis: 
variantebis mixedviT gamoiangariSeT hidrosadgurebisa da gamanawilebeli 

energokompaniebis:  

a) samrewvelo sawarmoo personalis raodenoba (n); b) saSemosavlo gadasaxadis Tanxa; 

g) xelze asaRebi Tanxa; d) nominaluri xelfasi danaricxebiT socialuri gadasaxadis 

gaTvaliswinebiT.                                                             cxrili #19 
varianti  

Pdadg 
 

(mvt) 

 

ФZ.s. 
 

(mln. lari) 

 
n 
 

(kaci) 

nominaluri 

xelfasi 

  

(lari) 

saSemosavlo 

gadasaxadis 

Tanxa 

(lari) 

xelze  

asaRebi 

Tanxa 

(lari) 

nominaluri 

xelfasi 

danaricxebiT 

(lari) 

1 150 _ _ 300 _ _ _ 

2 3 _ _ 270 _ _ _ 

3 440 _ _ 370 _ _ _ 

4 160 _ _ 220 _ _ _ 

5 _ 120 _ 450 _ _ _ 

6 18 _ _ 330 _ _ _ 

7 40 _ _ 410 _ _ _ 

8 300 _ _ 480 _ _ _ 

9 _ 85 _ 500 _ _ _ 

10 100 _ _ 360 _ _ _ 



                      mecxre Tavi 

    Tboenergetikis ekologiuri problemebi da 

    emisiebis raodenobis gamoTvlis meTodika 

       amJamad msoflioSi ZiriTadi yuradReba 

organuli saTbobis wvis produqtebis utilizaciis 

problemas eqceva. organuli saTbobis wvis Sedegad, 

wvis procesis ZiriTadi produqti naxSirorJangi 

yovelgvari SezRudvis gareSe gaityorcneba 

atmosferoSi. Tu energetikaSi arsebuli tendenciebi 

SenarCunebuli iqneba, maSin atmosferoSi CO2-is 

Semadgenloba 2-jer gaizrdeba. es gamoiwvevs 

dedamiwaze globaluri daTbobis procesis 

gaaqtiurebas. amitom  CO2-is problema aucilebelia 

gadawydes 50-100 wlis ganmavlobaSi, winaaRmdeg 

SemTxvevaSi garemoze CO2-is zemoqmedebis likvidacias 

dasWirdeba 500-1000 weliwadi 

           arsebobs mcdari Sexeduleba,  

gansakuTrebiT araspecialistebs Soris, rom TiTqosda 

Tboeleqtrosadgurebi warmoadgens garemos 

gaWuWyianebis ZiriTad wyaros, rac ar Seesabameba 

sinamdviles da es naTlad Cans aSS-s magaliTze sadac 

naTlad Cans, rom motorizebuli transporti garemos 

yvelaze didi damabinZurebelia. ix. cxrili #20                 

      TboeleqtrosadgurebSi bunebrivi airis 

gamoiyenebis SemTxvevaSi  SO2-is gamotyorcna 

qvanaxSirTan SedarebiT mcirdeba 3700-jer, xolo 

azotis oqsidebisa ki daaxloebiT 11-jer.  aRniSnuli 

monacemebi emyareba gamoyenebiTi sistemuri analizis 

saerTaSoriso institutis (vena) monacemebs.ix. 

cxrili#21.    cxrilis monacemebis Sedarebis 

safuZvelze Cans, rom bunebrivi airi xasiaTdeba 

minimaluri uaryofiTi zemoqmedebiT garemoze 



               garemoSi mavne gamonatyorcnebis ganawileba aSS-is magaliTze    
 

                                      cxrili #20                              

gaWuWyianebis saxeoba, mln tona gaWuWyianebis 

wyaro 
CO2 SO2 azotis 

oqsidebi 

naxSir 

wyalbadi 

Mmyari 

nawilakebi 

Mmln 

.tona 

% 

transporti 

(motorizebuli) 

66 1 6 12 1 86 60,6 

mrewveloba 2 9 2 4 6 23 16,2 

Tboeleqtrosadg

urebi 

1 12 3 1 3 20 14,2 

sxva gaTbobis 

CaTvliT 

3 4 2 2 2 13 9,1 



Tboeleqtrosadguris mier atmosferos 

gaWuWyianebis gasaSualoebuli maCveneblebi (g/kvt) 

                                             cxrili# 21 

saTbobis saxeoba 

gaWuWyianeba qvanaxSir Mmura 

 naxSiri 

mazuTi bunebri

vi airi 

SO2 6,0 7,7 7,4 0,002 

Mmyari 

nawilakebi 

1,4 2,7 0,7 _ 

NNOx 21,0 3,45 2,45 1,9 

ftoris 

naerTebi 

0,05 0,11 0,004 _ 

    Tboeleqtrosadgurebze gamomuSavebuli energiis 

safuZvelze SesaZlebelia COO2-ebis raodenobis 

daTvla. amisaTvis saWiroa vicodeT  TiToeul 

sadgurze mqk da  emisia saTbobis dawvis siTbo.  es 

maCveneblebi mocemulia cxrilebSi #22 da #23.. 

 

                           cxrili #22 

m.q.k 

mtkvari 0,362 

sresi 0,308 
gaz-1 0,36 
gaz-2 0,5 



                    cxrili #23 

  

1 mgvt*sT-ze 

  

 CO2 SOx NOx 
 kg/mgvt/sT g/mgvt/sT g/mgvt/sT 

bun.airi 179 1 136 
mazuTi 263 1470 743 
navTi 240 23 190 
msubuqi navTobi 264 500 690 
benzini 262 505 417 
dizelis sawv. 271 860 570 
SeSa 0 46 1140 
qvanaxS., my.saTb. 328 1770 1910 
magaliTi: 9,1.  sailustraciod warmogidgenT 2008 

wlis saprognozo gamomuSavebaze daTvlil CO2-is 
raodenobas.  
kiTxva: gamovTvaloT atmosferoSi gamotyorcnili 

CO2-ebis raodenoba a) “eies mtkvrisaTvis” b) 

“sresisaTvis”. 2008 wlis ianvris TvisTvis. 

pasuxi: a) “eies mtkvrisaTvis”  gamomuSaveba  iqneba 

167 aTasi kvt.sT. (balansis safuZvelze) ix. danarTi 4. 

CO2-ebis raodenoba ianvris TvisaTvis gaiTvleba 

Semdegnairad. gamomuSaveba mravldeba emisia saTbobis 

dawvis siTboze da iyofa m.q.k. e.i. 167*179/0,362= 82577 
tonas. igive periodisaTvis warmogidgenT sres-ze CO2-
ebis raodenobas, oRond davuSvaT, rom SesaZlebelia 

ori saTbobis monawileobis miReba. anu sresis 

blokebi 2008 wlis ianvrisaTvis CavTvaloT, rom 15% 

datvirTviT muSaobdes mazuTze da 85% gazze. vinaidan 

2008 wlis ianvrisaTvis navaraudevia, rom gamomuSaveba 

iqneba 166 aTasi kvt.sT.  

aqedan gamomdinare CO2-ebis raodenoba Seadgens 

CO2=166*179/0,308*0,85+166*263/0,308*0,15=103433 tonas. 
danarTSi 4 SemogTavazebT  saprognozo  CO2-is 
raodenobas 2008-20015 wlebisaTvis. 

SeniSvna: “sresisaTvis”- ganxilulia 2 tipis saTbobi 

85% gazi da 15% mazuTi. 



                                               danarTi 1 

saqarTvelos ekonomikaSi dasaqmebulTa 

saSualoTviuri nominaluri xelfasi ekonomikuri 

saqmianobis mixedviT (lari) [9] 

 

 

 

 

2005 weli lari 

Eekonomika, sul 

1. eleqtroenergiis, b. Ggazisa da 

wylis warmoeba da ganawileba 

2. samTomompovebeli warmoeba 

3. soflis meurneoba,  nadiroba da 

satyeo meurneoba 

4. mSenebloba 

5. transporti da kavSirgabmuloba 

6. ganaTleba 

7. janmrTelobis dacva da 

socialuri momsaxureba 

8. komunaluri, socialuri da 

personaluri momsaxurebis gaweva 

9. saxelmwifo mmarTveloba 

10. safinanso saqmianoba 

11. operaciebi uZravi qonebiT, ijara 

da momxmareblisaTvis momsaxurebis 

gaweva 

12. sastumroebi da restornebi 

13. vaWroba; avtomobilebis, 

sayofacxovrebo nawarmisa da 

piradi moxmarebis sagnebis remonti 

14.damamuSavebeli mrewveloba 

15. TevzWera, meTevzeoba 

156,6 

 

259,2 

179,5 

 

68,0 

264,5 

229,1 

88,7 

 

80,3 

 

123,2 

192,4 

739,3 

 

 

125,5 

70,3 

 

 

 

107,9 

183,8 

60,7 
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                                             danarTi 2 

eleqtroenergiis xvedriTi xarjis normebi samrewvelo 

produqciis erTeulze [6] 

 

 warmoeba an produqcia Gganzo 

mileba. 

el.energiis 

xvedriTi 

xarji 

kvtsT/erTeul

ze 

feroSenadnobis warmoeba 

aluminis warmoeba 

foladis milwarmoeba 

saTbobis mopoveba 

saTbobis gadamuSaveba 

avtomobilebis warmoeba 

avtobusebis warmoeba 

eleqtromeqanikuri 

nawarmis warmoeba 

 

spirtiani sasmelebis 

warmoeba 

rZisa da karaqis warmoeba 

xorcis warmoeba 

fqvilis warmoeba 

Saqris warmoeba 

qaRaldis warmoeba 

cementis warmoeba 

aguris warmoeba 

SuSis warmoeba 

abreSumis warmoeba  

Salis narTis warmoeba 

 

 

tona 

tona 

tona 

tona 

tona 

cali 

cali 

1kvt simZ-

ze 

 

 

1000dkl 

tona 

tona 

tona 

tona 

tona 

tona 

1000cali 

tona 

1000metri 

tona 

 

 

8586-8948 

10000-16000 

124-126 

28 

6,2 

625-1200 

2600-3500 

 

300-800 

 

 

1,2 

96,6 

55 

34-51 

3 

451-617 

90-111 

71 

56-79 

150-500 

3206 
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                                                    danarTi 3 

samuSao drois balansi [10] 

samuSao drois balansis 

komponentebi 

ganzomileba xuTdRiani 

samuSao kvira 

rva saaTiani 

samuSao dRiT 

1. samuSao drois 

kalendaruli fondi Tk  

(dRe)  

2. igive saaTebSi 

3. arasamuSao dReebi 

(sadResaswaulo da 

gamosasvleli) 

4. samuSao drois 

nominaluri fondi Tn 

(dRe) (kalendaruli 

fondi arasamuSao 

dReebis gamoklebiT: 1-2) 

5. anazRaurebadi 

Svebulebis gamo 

gacdenili dReebi; 

anazRaurebis gareSe 

Svebulebis gamo 

gacdenili dReebi; 

6.  samuSao drois 

efeqturi fondi Te (dRe) 

(nominaluri fondi 

gegmiuri gacdenebis 

gaTvaliswinebiT: 4-5) 

7. igive saaTebSi 

8. samuSao drois 

efeqturi fondis 

gamoyenebis koeficienti 

Kgam (samuSao drois 

efeqturi fondi/samuSao 

drois nominaluri 

fondi)*100 

 
 

 

 

dRe 

saaTi 

 

 

dRe 

 

 

 

 

dRe 

 

 

dRe 

 

 

dRe 

 

 

 

dRe 

 

 

saaTi 

 

 

 

 

 

% 

 

 

365 

8760 

 

 

115 

 

 

 

 

250 

 

 

24 

 

 

15 

 

 

 

211 

 

 

1688 

 

 

 

 

 

84,4 



danarTi  4 
 

2008 

weli 
ianvari  Tebervali marti  apri

li 

 maisi  ivnisi  ivlis

i 

 agvisto seqtemberi oqtomberi noemberi dekemberi 

 gamomu CO2  
tona 

gamom

u 

CO2  t. gamom

u 

CO2  
t. 

gamo

mu 

CO2  
t. 

gamom

u 

CO2  
t. 

gamom

u 

CO2  
t. 

gamom

u 

CO2  
t. 

gamom

u 

CO2  
t. 

gamom

u 

CO2  t. gamom

u 

CO2  t. gamomu CO2  t. gamomu CO2  t. 

mtkvari 167 82631 157 77683 167 82631 139 68777 0 0 0 0 0 0 10 4948 139 68777 167 82631 162 80157 167 82631 

sresi 166 103433 156 97202 152 185712 0 0 0 0 0 0 0 0 0 0 0 0 137 85363 80 49847 132 82248 

gaz-1 100 35800 94 33652 100 35800 0 0 0 0 0 0 0 0 100 35800 97 34726 100 49480 17 6086 100 35800 

gaz-2 111 39738 171 61218 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 544 261602 578 269755 419 304143 139 68777 0 0 0 0 0 0 110 40748 236 103503 404 217474 259 136090 399 200679 

CO2 t. 1602770                        

2009 

weli 
ianvari  Tebervali marti  apri

li 

 maisi  ivnisi  ivlis

i 

 agvis

to 

 seqtemberi oqtomberi noembe

ri 

 dekembe

ri 

 

 gamomu CO2  t. gamom

u 

CO2  
tona 

gamom

u 

CO2 t. gamo

mu 

CO2 
t. 

gamom

u 

CO2 
t. 

gamom

u 

CO2 
t. 

gamom

u 

CO2 t. gamom
u 

CO2 t. gamom

u 

CO2t. gamom

u 

CO2 t. gamomu CO2 t. gamomu CO2 
tona 

mtkvari 167 82631 151 74714 167 82631 89 44037 0 0 0 0 0 0 0 0 162 80157 167 82631 162 80157 167 82631,1 

sresi 166 103433 150 93463 119 74148 0 0 0 0 0 0 0 0 0 0 0 0 117 72901 0 0 91 52972,
4 

gaz-1 100 35800 91 32578 100 35800 0 0 0 0 0 0 0 0 21 1039
1 

65 23270 100 35800 54 19332 100 49479,
7 

gaz-2 94 33652 177 63366 0 0 0 0 0 0 0 
 527 255516 569 264122 386 192579 89 44037 0 0 0 
CO2 t. 1345976           

 

 

 

 

 



             

2010 weli ianvari   Tebervali marti  aprili  maisi  ivnisi 

 gamomu CO2  t.  gamomu CO2 t. gamomu CO2 t. gamomu CO2 t. gamomu CO2 t. gamomu 

mtkvari 335 165757  302 149429 335 165757 0 0 0 0 0 
sresi 109 67917  157 97825 0 0 0 0 0 0 0 
gaz-1 100 35800  91 32578 56 20048 76 37605 0 0 0 
gaz-2 0 0  41 14678 0 0 0 0 0 0 0 

 544 269474  591 294510 391 185805 76 37604,6 0 0 0 
CO2 t. 1332388   

2011 weli ianvari   Tebervali marti  aprili  maisi  ivnisi 

 

 gamomu CO2 t.  gamomu CO2 t. gamomu CO2 t. gamomu CO2 t. gamomu CO2 t. gamomu CO2 t. gamomu CO2 t. gamomu 

mtkvari 335 165757  302 149429 335 165757 0 0 0 0 0 0 0 0 0 
sresi 128 79755  157 91392 0 0 0 0 0 0 0 0 0 0 0 
gaz-1 100 35800  91 32578 70 25060 77 27,6 0 0 0 0 0 0 25 
gaz-2 0 0  63 22554 0 0 0 0 0 0 0 0 0 0 0 

 563 281312  613 295952 405 190817 77 27,566 0 0 0 0 0 0 25 
CO2 t. 1150508                

2012 weli ianvari   Tebervali marti  aprili  maisi  ivnisi  ivlisi  agvist

o 

 gamomu CO2 t.  gamomu CO2 t. gamomu CO2 t. gamomu CO2 t. gamomu CO2 t. gamomu CO2 t. gamomu CO2 t. gamomu 

mtkvari 308 152397  313 154871 131 64818 0 0 0 0 0 0 0 0 0 
sresi 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 
gaz-1 100 35800  94 33652 100 49722 0 0 0 0 0 0 0 0 0 
gaz-2 0 0  36 12888 0 0 0 0 0 0 0 0 0 0 0 

 408 188197  443 201411 231 114541 0 0 0 0 0 0 0 0 0 
CO2 t. 797069                



             

2013 weli ianvari   Tebervali marti  aprili  maisi  ivnisi 

 gamomu CO2 t.  gamomu CO2 t. gamomu CO2 t. gamomu CO2 t. gamomu CO2 t. gamomu 

mtkvari 335 165757  302 149429 167 82631 0 0 0 0 0 
gaz-1 95 34  91 32578 48 17184 0 0 0 0 0 
gaz-2 0 0  45 16110 0 0 0 0 0 0 0 

 430 165791  438 198117 215 99815 0 0 0 0 0 
CO2 t. 759116            

             
             

2014 weli             

 ianvari   Tebervali marti  aprili  maisi  ivnisi 

 gamomu CO2 t.  gamomu CO2 t. gamomu CO2 t. gamomu CO2 t. gamomu CO2 t. gamomu 

mtkvari 335 165757  302 149429 199 98465 0 0 0 0 0 
gaz-1 100 35800  91 32578 0 0 0 0 0 0 0 
gaz-2 33 11814  40 14320 0 0 0 0 0 0 0 

 468 213371  433 196327 199 98465 0 0 0 0 0 
CO2 t. 811472            

 

 
2015 weli            

 ianvari   Tebervali marti  aprili  maisi  

 gamomu CO2 t.  gamomu CO2 t. gamomu CO2 t. gamomu CO2 t. gamomu CO2 t. 
mtkvari 335 165757  302 149429 237 117267 0 0 0 0 
gaz-1 100 35800  91 32578 0 0 0 0 0 0 
gaz-2 74 26492  82 26492 0 0 0 0 0 0 

 509 228049  475 208499 237 117267 0 0 0 0 
CO2 t. 923428           

   
   
   

2008-2015 wlebSi   

CO2 t. 8722727   
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