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laboratoriuli samuSaoebis SesrulebisaTvis 
 
 kursis laboratoriuli (praqtikuli) samuSaoebis 
SesrulebisaTvis aucilebelia studenti gaecnos saleqcio 
kursis programas da meTodur miTiTebebs. 
 miTiTebuli ZiriTadi literaturis (Teoriuli 
nawilis) srulyofilad aTvisebis Semdeg (laboratoriuli 
samuSaos Tematikis Sesabamisad Toriuli kursis gacnobiT) 
studenti SeZlebs  laboratoriuli samuSaoebis programiT 
gaTvaliswinebuli sakiTxebis praqtikulad Sesrulebas. 
 
 

 
laboratoriuli samuSaoebis Tematika 

1. laboratoriuli samuSao #1 barometruli nivelireba. 
adgilis SefardebiTi simaRlis gazomva barometruli 
formuliT; 

2. laboratoriuli samuSao #2 mzis radiaciuli 
balansis gansazRvra; 

3. laboratoriuli samuSao #3 niadagis temperaturis da 
produqtiuli tenis gansazRvra; 

4. laboratoriuli samuSao #4 haeris temperaturis 
gansazRvra da misi wliuri msvlelobis grafikis ageba; 

5. laboratoriuli samuSao #5 haeris tenianobis 
gansazRvra; 

6. laboratoriuli samuSao #6 Tovlis saburvelis 
simkvrivis, masSi wylis maragis da ha/ze wylis 
moculobis gansazRvra; 

7. laboratoriuli samuSao #7 naleqebiT uzrunvelyofis 
gansazRvra; 

8. laboratoriuli samuSao #8 qarTa sqemis ageba; 
9. laboratoriuli samuSao #9 mosalodneli wayinvebis 

gansazRvra mixalevskis empiriuli formulebiT; 
10. laboratoriuli samuSao #10 bolo da pirveli 

wayinvebis TariRebis dadgomis da uyinvo periodis 
dReTa ricxvis gansazRvra; 

11. laboratoriuli samuSao #11 savegetacio periodSi 
mcenareebis siTboTi uzrunvelyofis prognozi; 

12. laboratoriuli samuSao #12 fenologiuri prognozi. 
xexilovani kulturebis - msxlisa da vaSlis 
yvavilobis vadebis prognozi; 



13. laboratoriuli samuSao #13 saSemodgomo xorblis 
mosavlis prognozi; 

14. laboratoriuli samuSao #14 kartofilis kulturis 
mosavlis prognozi. 

 
 
ZiriTadi literatura:  
 

1. m.melaZe - agrometeorologia. gamomc. `universali”, 
2008 

2. e.gogliZe - praqtikuli saxelmZRvanelo 
agrometeorologiaSi. gamomc. Tsu, 1991 

3. g.melaZe, m.melaZe - saqarTvelos aRmosavleT 
regionebis agroklimaturi resursebi. gamomc. 
`universali”, 2010 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



laboratoriuli samuSao # 1 
 

barometruli nivelireba. adgilis SefardebiTi simaRlis 
gazomva barometruli formuliT 

 
 gaecaniT atmosferuli wnevis sazomi xelsawyoebis 
agebulebas da muSaobis princips:  

1. vercxliswyliani barometri; 
2. aneroidi; 
3. barografi. 

 reliefis ferdobis qveda da zeda punqtebs Soris 
simaRlis sxvaobis gaangariSebisaTvis (barometruli 
nivelireba) gamoiyeneba babines formula: 
 

ℎ = 16000 �1 + 0.00366
𝑡𝑡1 + 𝑡𝑡2

2
 �
𝑝𝑝2 − 𝑝𝑝1

𝑝𝑝2 + 𝑝𝑝1
 

 
sadac h - simaRlis sxvaobaa (m), p1  da p2  - wneva zeda da qveda 
punqtebSi (mm an mb-Si), t1 da t2 - haeris temperatura Sesabamis 
punqtebSi, 0.00366 - gazebis gafarToebis koeficienti. 
 magaliTisaTvis.

 

ℎ = 16000 �1 + 0.00366
19.4 + 21.2

2
 �

740.3 − 730.2
740.3 + 730.2

= 119.8   

 reliefis ferdobis qveda punqtze 
wnevis Cveneba Seadgens p2=740 mm, haeris temperatura t2 =21.2°. 
reliefis ferdobis zeda punqtze p1=730 mm, haeris 
temperatura t1 =19.4°. aRniSnuli maCveneblebis formulaSi 
CasmiT miiReba fardobiTi simaRle qveda da zeda punqtebs 
Soris:  

 
e.i. fardobiTi simaRle qveda da zeda punqtebs Soris 
udris 119.8 m.  

davaleba.

 

 cxrilSi 1 mocemuli maCveneblebi 
(variantebis mixedviT) CasviT formulaSi da gansazRvreT 
fardobiTi simaRle or (zeda da qveda) punqts Soris.  

 
 



cxr. 1 
 

maCveneblebi qveda da zeda punqtebs Soris fardobiTi simaRleebis gansazRvrisaTvis 
 

maCveneblebi v a r i a n t e b i 
1 2 3 4 5 6 7 8 9 10 

wneva qveda 
punqtze p2 

(mm) 

 
705.1 

 
704.2 

 
709.8 

 
731.9 

 
758.8 

 
732.7 

 
738.3 

 
729.1 

 
751.6 

 
746.7 

wneva zeda 
punqtze p1 

(mm) 

 
695.2 

 
698.1 

 
697.7 

 
720.1 

 
730.8 

 
721.4 

 
726.5 

 
720.9 

 
742.1 

 
736.3 

temperatura 
qveda 

punqtze t2 

(C°) 

 
22.1 

 
23.5 

 
26.1 

 
24.8 

 
20.5 

 
27.1 

 
22.3 

 
28.1 

 
21.1 

 
20.8 

temperatura 
zeda 

punqtze t1 
(C°) 

 
18.3 

 
19.1 

 
20.2 

 
21.3 

 
17.4 

 
22.8 

 
19.0 

 
23.2 

 
17.6 

 
18.0 

 
 
literatura [1, 2] 



laboratoriuli samuSao # 2 
 

mzis radiaciuli balansis gansazRvra 
 

 gaecaniT mzis radiaciis sazomi xelsawyoebis 
agebulebas da maTi muSaobis princips: 

1. Termoeleqtruli aqtinometri; 
2. Termoeleqtruli piranometri; 
3. albedometri; 
4. balansmzomi; 
5. heliografi. 
mzis radiaciuli balansi ganisazRvreba formuliT: 

B=S/+D - Ra- Ed- Ea   an   B=Q - Ra- Eef   (1) 
sadac B - radiaciuli balansia, kal/sm2wT; 
       S/ - mzis pirdapiri radiacia, kal/sm2wT; 
       D - gabneuli radiacia, kal/sm2wT; 
       Ra - mzis areklili radiacia, kal/sm2wT; 
       Eef - efeqturi gamosxiveba, kal/sm2wT; 

S - mzis radiaciis intensioba perpendikularul   
zedapirze, kal/sm2wT; 

Q - mzis jamuri radiacia (mTliani), kal/sm2wT; 
h0 - mzis dgomis simaRle horizontidan (gradusebSi),  
   (ix. cxrili 2); 
A - albedo (%). 
meToduri miTiTeba.

S/=Ssinh0    (2),    (mniSvnelobebs vpoulobT cxrilebSi 2, 3); 

 radiaciuli balansis 
gansazRvris pirvel etapze unda ganisazRvros misi 
Semadgeneli nawilebi Semdegi formulebis gamoyenebiT: 

Q= S/+D  (3),    (gabneuli radiaciis (D) mniSvnelobas 
vpoulobT cxrilSi 2); 

Ra=
𝐴𝐴×𝑄𝑄
100

 (4), (albedos (A) mniSvnelobas vpoulobT me-2 

cxrilSi). 
radiaciuli balansis saboloo Sedegi ganisazRvreba 
formuliT:   B= S/ + D - Ra- Eef  

davaleba.

 

 cxrilebSi (2, 3) mocemuli maCveneblebis 
gamoyenebiT (variantebis mixedviT) gansazRvreT mzis 
radiaciuli balansi.   

 
 



 
cxr. 2 

 
maCveneblebi mzis radiaciis gansazRvrisaTvis 

 
elemente- 

bi 
v a r i a n t e b i 

1 2 3 4 5 6 7 8 9 10 
h0 

(gradu- 
sebSi) 

19 17 53 21 20 54 23 55 22 48 

S 
kal/sm2wT 

1.16 0.97 1.21 1.03 1.05 1.27 1.03 1.20 1.96 1.13 

D 
kal/sm2wT 

0.07 0.10 0.17 0.09 0.12 0.15 0.10 0.18 0.16 0.20 

Eef 
kal/sm2wT 

0.15 0.14 0.13 0.15 0.14 0.13 0.12 0.13 0.14 0.13 

A (%) 16 17 18 18 19 20 23 18 25 16 

 
 

cxr. 3 
 

sxvadasxva kuTxis sinusebis mniSvnelobebi 
 

h0 19 17 53 21 20 54 23 55 22 48 
sinh0 0.31 0.29 0.79 0.35 0.32 0.80 0.38 0.81 0.36 0.72 

 
 
literatura [1, 2] 
 
 

 
 
 
 
 
 
 
 
 
 
 
 



laboratoriuli samuSao # 3 
 

niadagis temperaturis da produqtiuli tenis 
gansazRvra 

 
 gaecaniT niadagis zedapirze da sxvadasxva siRrmeebze 
temperaturis gansazRvris Termometrebs (vadiani, 
minimaluri, maqsimaluri, muxla, amosaRebi) da maTi 
muSaobis princips. 
 Termometrebze aiTvaleT Cveneba da misi Sesabamisi 
sertifikatebis mixedviT SeitaneT saTanado Sesworebebi. 
 niadagis produqtiuli tenis (mm) gansazRvrisaTvis 
gamoiyeneba Semdegi formula: 

Wpr= 0.1dh (W-K), 
sadac Wpr - produqtiuli tenis maragia (mm), d - niadagis 
moculobiTi wona (g/sm3), h - niadagis fenis sisqe (sm), W - 
niadagis tenianoba, K - Wknobis tenianoba (%), 0.1 - 
koeficienti wylis fenis simaRlis gadayvanisaTvis sm-dan 
mm-Si. 
 magaliTisaTvis.  niadagis moculobiTi wonaa d=1.25 
g/sm3, Wknobis tenianoba K=8.2%, niadagis tenianoba (W) 
gansazRvrulia 10 sm sisqis niadagis fenaSi (h) da Seadgina 
15.6%. mocemuli mniSvnelobebis formulaSi CasmiT 
vRebulobT:  

Wpr= 0.1×1.25×10(15.6-8.2)=9.2 mm 
 davaleba.

cxr. 4 

 gansazRvreT niadagis produqtiuli teni 10 
sm niadagis fenaSi (h), me-4 cxrilSi mocemuli maCveneblebis 
gamoyenebiT (variantebis mixedviT). 

 
niadagis 10 sm fenaSi produqtiuli tenis  

gansazRvris maCveneblebi 
elemen- 
tebi 

v a r i a n t e b i 
1 2 3 4 5 6 7 8 9 10 

d(gr/sm3) 1.22 1.58 1.17 1.9 1.13 1.32 1.16 1.25 1.39 1.29 

W (%) 15.4 16.8 14.9 13.0 13.9 16.0 14.1 15.5 16.5 15.9 
K(%) 8.1 9.0 7.9 7.0 7.3 15.9 7.9 8.3 9.3 9.1 
 
literatura [1, 2] 
 
 



laboratoriuli samuSao # 4 
 

haeris temperaturis gansazRvra da misi wliuri 
msvlelobis grafikis ageba 

 
 gaecaniT haeris temperaturis gansazRvrisaTvis saWiro 
xelsawyoebs - fsiqrometruli, minimaluri, maqsimaluri 
Termometrebis muSaobis princips. Termografis agebulebas 
da muSaobis princips. 
 haeris temperaturis wliuri msvlelobis grafikis 
agebisaTvis saWiro mocemuloba ixileT me-5 cxrilSi, 
temperaturis wliuri msvlelobis grafiki  naxazze 1. 

cxr. 5 
haeris temperaturis wliuri msvlelobis grafikis 

agebisaTvis haeris temperaturis maCveneblebi 
Tve v a r i a n t e b i 

1 2 3 4 5 6 7 8 9 10 
I -12.0 -7.6 -6.0 -13.2 -4.0 -3.7 -7.3 -12.4 -13.6 -2.9 
II -9.9 -7.7 -4.7 -15.8 -2.3 -2.0 -6.0 -10.8 -12.2 -2.6 
III -5.0 -4.1 -5.0 -10.8 2.4 2.0 -2.3 -5.7 -1.4 -0.3 
IV 3.4 2.8 6.8 -3.0 9.1 8.0 1.3 4.0 9.0 5.2 
V 11.9 9.5 14.6 3.1 16.4 15.2 6.2 13.3 15.3 11.1 
VI 15.3 15.0 17.4 9.7 20.1 19.2 10.2 17.1 21.4 14.7 
VII 13.8 13.0 18.3 1.4 23.1 22.1 13.1 19.6 24.4 16.9 
VIII 16.0 12.0 13.2 11.6 22.1 21.4 13.3 17.5 23.3 16.3 
IX 9.9 10.5 13.4 5.9 16.7 16.3 9.3 11.1 16.7 12.8 
X 3.3 4.7 7.3 -1.8 10.5 10.7 5.1 4.0 9.0 8.0 
XI -3.6 -0.9 0.7 -10.1 3.5 3.9 -0.4 -3.5 -2.1 2.9 
XII -9.1 -5.5 -3.7 -15.6 -1.0 -0.3 -4.2 -9.2 -8.7 -1.2 
 
 meToduri miTiTeba. variantebis mixedviT mocemuli 
temperaturis maCveneblebi aRniSneT wertilebiT (grafikis 
agebisaTvis gamoiyeneT milimetrebiani an ujredebiani 
furceli) da es wertilebi SeaerTeT mrudiT. miRebuli 
mrudidan ginisazRvreba temperaturis amplituda, romelic 
warmoadgens sxvaobas maqsimalur da minimalur 
temperaturebs Soris (nax. 1-is mixedviT igi Seadgens 23°). 
Semdeg etapze ganisazRvreba haeris temperaturis gadasvlis 
TariRebi 0, 5 da 10°-ze zeviT da qveviT. aRniSnuli TariRebi 
ganisazRvreba temperaturuli mrudiT miTiTebuli 
temperaturis xazebis gadamkveTi wertilebis mixedviT 



(xazebi grafikze mocemulia muqi feriT). mrudis mier 0, 5 
da 10°-iani temperaturis xazebis gadakveTis wertilebidan 
gavlebuli wyvetili xazebi gviCvenebs miaxloebiT Tvis 
ricxvebs, anu periodebis dasawyissa da dasasruls. 
grafikis (nax. 1) mixedviT haeris temperaturis gadasvlis 
TariRebi 0, 5 da 10°-ze (zeviT da qveviT) Sesabamisad iqneba 
20.III  da 10.XI;  30.IV da 14.X;  7.VI da 15.IX. 

 
nax. 1 temperaturis wliuri msvlelobis grafiki 

 
davaleba.

1. haeris temperaturis ryevis amplituda; 2. haeris 
temperaturis 0, 5 da 10°-ze zeviT da qveviT gadasvlis 
TariRebi (TariRebs Soris periodis xangrZlivoba dReebSi). 

 variantebis mixedviT (ix. cxr. 5) mocemuli haeris 
temperaturis maCveneblebiT aageT grafiki, gansazRvreT:  

 
literatura [1, 2] 



laboratoriuli samuSao # 5 
 

haeris tenianobis gansazRvra 
 

gaecaniT haeris tenianobis gansazRvrisaTvis saWiro 
xelsawyoebis (sadguris fsiqrometri, aspiraciuli 
fsiqrometri, Tmis higrometri, higrografi) agebulebas da 
muSaobis princips. 

haeris tenianobis gansazRvrisaTvis gamoiyeneba Semdegi 
formulebi: 

e= E/- A (t - t/)p         
(haeris abs. tenianobis gansazRvrisaTvis); 

r= %100.
E
e

 

(haeris SefardebiTi tenianobis gansazRvrisaTvis); 

𝑒𝑒 =
E × r
100

 
(formula gamoiyeneba im SemTxvevaSi, roca mocemulobaSi 

ar aris `sveli” Termometris Cveneba); 
d=E - e 

(haeris tenianobis deficitis gansazRvrisaTvis; 

td - namis wertili, romelic ganisazRvreba haeris 
absoluturi tenianobis Cvenebis mixedviT (ix. cxr. 7).  
mag. Tu e=7.8 mb, maSin td=3.4°. sadac e aris haeris 
absoluturi tenianoba (mm an mb), (wylis orTqlis 
drekadoba); 
E/ da E - wylis orTqlis maqsimaluri drekadoba `sveli” da 
`mSrali” Termometrebis CvenebiT (Sesabamisad t/, t), romlis 
mniSvnelobebi moiZebneba me-7 cxrilSi; 
A - fsiqrometruli koeficienti, romelic gamoxatavs haeris 
moZraobis siCqares  ̀ sveli” Termometris rezervuaris 
siaxloves. sadguris fsiqrometrisaTvis A=0.0008 m/wm, xolo 
aspiraciuli fsiqrometrisaTvis A=0.0006 m/wm; 
p - atmosferuli wneva, romelic tolia 1000 mb; 
r - haeris SefardebiTi tenianoba (%); 
d - haeris tenianobis deficiti (mm an mb). 

davaleba.

 

 mocemuli variantebis maCveneblebis 
mixedviT gansazRvreT haeris tenianobis sidideebi. 

 



cxr. 6 
 

maCveneblebi haeris tenianobis gansazRvrisaTvis 
 

elementebi v a r i a n t e b i 
1 2 3 4 5 6 7 8 9 10 

`mSrali” 
Termometri 

(t) 

 
5.0 

 
5.0 

 
5.0 

 
6.0 

 
6.0 

 
7.0 

 
7.0 

 
8.0 

 
8.5 

 
8.8 

`sveli” 
Termometri 

(t/) 

 
2.0 

 
- 

 
4.0 

 
- 

 
3.0 

 
- 

 
5.0 

 
- 

 
3.0 

 
- 

SefardebiTi 
tenianoba 

(%) 

 
- 

 
60 

 
- 

 
50 

 
- 

 
55 

 
- 

 
45 

 
- 

 
4.4 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



cxr. 7 
wylis orTqlis maqsimaluri drekadoba  (mm) temperaturis 

damokidebulebis mixedviT 
mTeli 
gradu 
sebi 

gradusebis meaTedebi 
0 1 2 3 4 5 6 7 8 9 

-9 3.1 3.1 3.0 3.0 3.0 3.0 3.0 2.9 2.9 2.9 
-8 3.3 3.3 3.3 3.3 3.2 3.2 3.2 3.2 3.1 3.1 
-7 3.6 3.6 3.6 3.5 3.5 3.5 3.4 3.4 3.4 3.4 
-6 3.9 3.9 3.8 3.8 3.8 3.8 3.7 3.7 3.7 3.6 
-5 4.2 4.2 4.2 4.1 4.1 4.1 4.0 4.0 4.0 3.9 
-4 4.5 4.5 4.5 4.4 4.4 4.4 4.3 4.3 4.3 4.2 
-3 4.9 4.9 4.8 4.8 4.8 4.7 4.7 4.6 4.6 4.6 
-2 5.3 5.2 5.2 5.2 5.1 5.1 5.0 5.0 5.0 4.9 
-1 5.7 5.6 5.6 5.6 5.5 5.5 5.4 5.4 5.4 5.3 
0 6.1 6.2 6.2 6.2 6.3 6.3 6.4 6.5 6.5 6.5 
1 6.6 6.6 6.7 6.7 6.8 6.8 6.9 6.9 7.0 7.0 
2 7.0 7.1 7.2 7.2 7.3 7.3 7.4 7.4 7.5 7.5 
3 7.6 7.6 7.7 7.7 7.8 7.8 7.9 8.0 8.0 8.1 
4 8.1 8.2 8.2 8.3 8.4 8.4 8.5 8.5 8.6 8.7 
5 8.7 8.8 8.8 8.9 9.0 9.1 9.1 9.2 9.2 9.3 
6 9.4 9.4 9.5 9.5 9.6 9.7 9.7 9.8 9.9 10.0 
7 10.0 10.1 10.2 10.2 10.8 10.4 10.4 10.5 10.6 10.6 
8 10.7 10.8 10.9 11.0 11.0 11.2 11.2 11.2 11.3 11.4 
9 11.5 11.6 11.6 11.7 11.8 11.9 12.0 12.0 12.1 12.2 
10 12.3 12.4 12.4 12.5 12.6 12.7 12.8 12.9 13.0 13.0 
11 13.1 13.2 13.3 13.4 13.5 13.6 13.7 13.8 13.0 13.9 
12 14.0 14.1 14.2 14.3 14.4 14.5 14.6 14.7 14.8 17.9 
13 15.0 15.1 15.2 15.3 15.4 15.5 15.6 15.7 15.8 15.9 
14 16.0 16.1 16.2 16.3 16.4 16.5 16.6 16.7 16.8 17.0 
15 17.1 17.2 17.3 17.4 17.5 17.6 17.7 17.8 18.0 18.1 
16 18.2 18.3 18.4 18.5 18.7 18.8 18.9 19.0 19.1 19.3 
17 19.4 19.5 19.6 19.8 19.0 20.0 20.1 20.3 20.4 20.5 
18 20.6 20.8 20.9 21.0 21.2 21.3 21.4 21.6 21.7 21.8 
19 22.0 22.1 22.3 22.4 22.5 22.7 22.8 23.0 23.1 23.2 
20 23.4 23.5 23.7 23.8 24.0 24.1 24.3 24.4 24.6 24.7 
21 24.9 25.0 25.2 25.4 25.5 25.7 25.8 26.0 26.1 26.3 
22 26.5 26.6 26.8 26.9 27.1 27.3 27.4 27.6 27.8 27.9 

 
literatura [1, 2] 
 

 
 



laboratoriuli samuSao # 6 
 

Tovlis saburvelis simkvrivis, masSi wylis maragis  
da ha/ze wylis moculobis gansazRvra 

 
 gaecaniT Tovlis saburvelis simkvrivisa da TovlSi 
savele pirobebSi wylis maragis gansazRvrisaTvis saWiro 
xelsawyos - woniTi Tovlsazomis agebulebas da muSaobis 
princips. 
 Tovlis saburvelis simkvrivis, masSi wylis maragis da 
ha-ze wylis moculobis gansazRvrisaTvis gamoiyeneba 
Semdegi formulebi: 

𝑑𝑑 = 𝑚𝑚
10×𝑧𝑧

 (g/sm3),       (1) 
 

h=HsaS×d×10 (mm),       (2) 
 

W= h×10 (m3/ha)         (3) 
sadac d - Tovlis simkvrivea (g/sm3); 
m - woniTi Tovlsazomis anaTvali; 
z - Tovlsazomis cilindrze skalis anaTvali (sm); 
h - wylis svetis simaRle (mm); 
HsaS - Tovlis saburvelis  saSualo simaRle (sm); 
W - wylis moculoba ha-ze (m3 an tona). 
 davaleba.

cxr. 8 

 me-8 cxrilSi mocemuli maCveneblebis 
aRniSnul formulebSi CasmiT (variantebis mixedviT) 
gansazRvreT Tovlis saburvelis simkvrive (g/sm3), masSi 
wylis maragi (mm) da ha-ze wylis moculoba (m3/ha). 

 
Tovlis saburvelis simkvrivis da masSi wylis maragis 

gansazRvris maCveneblebi 
elemen- 
tebi 

v a r i a n t e b i 
1 2 3 4 5 6 7 8 9 10 

m 30 38 50 22 86 43 87 48 92 63 
z 15 19 30 14 44 45 37 50 39 32 

HsaS 16 20 31 15 45 46 39 52 40 33 

 
literatura [1, 2] 
 

 



laboratoriuli samuSao # 7 
 

naleqebiT uzrunvelyofis gansazRvra 
 

 gaecaniT naleqebis gasazomi xelsawyoebis (tretiakovis 
naleqmzomi, daviTaias wvimsazomi, pluviografi) agebulebas 
da muSaobis princips. 
 atmosferuli naleqebis uzrunvelyofis mizniT, 
mravalwliuri meteorologiuri dakvirvebaTa masalebis 
safuZvelze adgenen savegetacio periodSi 20 mm da met 
naleqian dReTa ricxvis uzrunvelyofis mruds (nax. 2).  
 

 
nax. 2. 20 mm da met naleqian dReTa raodenobis 

uzrunvelyofis mrudi 10°-ze meti temperaturis periodSi 
 
 magaliTisaTvis.

 

 mrudis mixedviT ganisazRvreba, Tu 
ramdenjer iqneba CvenTvis saintereso sas. sam. kultura 20 
mm da meti naleqian dReTa ricxviT yovel 10 da met welSi 
uzrunvelyofili. mag. ganvsazRvroT lagodexis raionSi 
(sadac saS. dReTa ricxvi aRniSnuli naleqebiT Seadgens 10) 
Tu ramdenjer iqneba uzrunvelyofili 20 mm da meti 
naleqian dReTa ricxvi dauSvaT 14. vpoulobT sxvaobas 
aRniSnuli raionis saSualo naleqian dReTa ricxvsa da 14 
Soris, igi Seadgens 4. abscisTa RerZidan marjvniv, sadac 
aRniSnulia cifri 4 aRvmarTavT vertikalur xazs mrudis 
gadakveTamde da vpoulobT Sesabamis 20%. e.i. 20 mm da meti 
naleqian dReTa ricxvi 14, mocemul raionSi 
uzrunvelyofili iqneba 10 welSi 2-jer. 

davaleba. me-9 cxrilSi mocemuli maCveneblebis 
mixedviT, naxazze 2 gansazRvreT 20 mm da meti naleqian 



dReTa raodenobis uzrunvelyofa 10°-is zeviT temperaturis 
periodSi, qvemoT aRniSnuli raionebisaTvis. 

cxr. 9 
 

dReTa ricxvebi 20 mm da meti naleqian  
dReTa ricxvis gansazRvrisaTvis 

 
v a r i a n t e b i 

1 2 3 4 5 6 7 8 9 10 
16 18 5 23 12 9 13 25 17 11 

 

20 mm da meti naleqian saSualo dReTa ricxvi 10°-is zeviT 
temperaturis pirobebSi, mocemuli  raionebisaTvis 
Seadgens: ozugeTi - 21, zestafoni - 10, zugdidi - 17, Telavi 
- 9, xaragauli - 8. 
 
literatura [1, 2] 
 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



laboratoriuli samuSao # 8 
 

qarTa sqemis ageba 
 

 gaecaniT qaris mimarTulebisa da siCqaris gasazom 
xelsawyoebis agebulebas  (flugeri, xelis anemometri, 
anemorumbometri) da maTi muSaobis princips. 
 meToduri miTiTeba.

 

 qarTa sqema unda aigos 
milimetrebian an ujredebian furcelze. agebisaTvis 
gamoiyeneba monacemebi qaris mimarTulebasa da siCqareze 
(ix. cxr. 10). pirvel etapze grafikis agebisaTvis erTi 
wertilidan unda daixazos horizontis mxareebis 8 rumbi 
(nax. 3), winaswar SerCeuli masStabiT. rumbebze gadaizomeba 
qaris mimarTulebis ganmeoradobis (%) da qaris siCqaris 
(m/wm) mniSvnelobebi. miRebuli wertilebi SeerTdeba texili 
xazebiT (mimarTuleba - uwyveti xaziT, siCqare - wyvetiliT). 

 
 

nax. 3 qarTa sqema 
  
 davaleba.

 

 me-10 cxrilSi mocemuli maCveneblebis 
(variantebis mixedviT) gamoyenebiT aageT qarTa sqema da 
gaanalizeT. 

 
 
 



cxr. 10 
 

qarTa mimarTulebis ganmeoradoba (%) da saSualo siCqare (m/wm) rumbebis mixedviT 
 

ho
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mx
ar
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b
i 

(r
u
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eb
i)
 

            

v a r i a n t e b i 

1 2 3 4 5 6 7 8 9 10 
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C 5 2 4 3 10 3 11 6 12 6 8 7 32 3 6 10 33 9 21 4 

Ca 7 10 6 5 5 6 28 8 8 5 10 11 5 10 10 5 15 11 7 8 

a 35 8 7 3 9 8 5 10 25 7 4 9 10 11 26 4 18 8 12 11 

sa 11 5 31 4 11 10 10 5 12 6 5 5 19 5 16 2 7 3 23 7 

s 16 10 8 5 11 4 22 6 4 10 18 4 24 7 35 6 12 5 5 4 

sd 20 11 22 6 15 5 6 10 31 10 6 7 6 4 4 7 4 3 34 5 

d 20 7 5 7 29 4 25 2 18 4 26 3 12 3 19 3 25 7 14 8 

Cd 18 7 9 6 12 3 19 7 15 4 12 4 22 8 20 3 16 6 30 11 

 
literatura [1, 2] 



laboratoriuli samuSao # 9 
 

mosalodneli wayinvebis gansazRvra mixalevskis  
empiriuli formulebiT 

 
 mosalodneli wayinva - haeris da niadagis minimaluri 
temperaturebi ganisazRvreba Semdegi formulebiT 
(mixalevskis empiriuli formulebi): 
 

M= t/-(t - t/)C± A    (1);        M1= t/-(t - t/)2C± A    (2) 
 

sadac M - mosalodneli minimaluri temperaturaa miwis 
zedapiridan 2 m simaRleze; 
M1 - mosalodneli minimaluri temperatura niadagis 
zedapirze; 
t/ - `sveli” Termometris temperatura 13 sT-ze; 
t - `mSrali” Termometris temperatura 13 sT-ze; 
C - koeficienti, damokidebuli SefardebiTi tenianobis 
sidideze, cvlilebis Sesabamisad igi mocemulia me-11 
cxrilSi; 
A - Rrublianobis sidideze Sesworeba 21 sT-ze. 
 wayinvebis prognozis koreqtireba warmoebs 21 sT-ze 
Rrublianobis mixedviT. Tu cis TaRi 21 sT-ze mowmendilia, 
Rrublianoba balebSi udris 0-4, maSin A=-2. e.i. formuliT 
gaangariSebuli minimaluri temperatura Semcirdeba 2°-iT. 4-
7 bali Rrublianobis SemTxvevaSi A=0, anu koreqtireba ar 
aris saWiro. Tu Rrublianoba 7-10 balia, maSin A=+2, e.i. 
gaangariSebuli minimaluri temperatura unda gadiddes 2°-
iT. 
 SeniSvna. Tu cis TaRze Rrubeli ar aris Sefaseba 
xdeba 0 baliT, Tu cis TaRi RrublebiT sanaxevrod 
ifareba 5 baliT, xolo Tu ca mTlianad aris dafaruli 
RrublebiT 10 baliT. 
 magaliTisaTvis.

M= 3.7 - (8.4 - 3.7)×1.5= -3.4° 

 Tu 13 sT-ze `mSrali” Termometris 
mixedviT t=8.4°, t/=3.7,  r=60%-is dros C=1.5. am maCveneblis 
formulaSi (1) CasmiT miviRebT: 

zemoaRniSnulis Tanaxmad miRebuli sidide (-3.4°) mcirdeba 
2-iT da vRebulobT:     M= -3.4-2= -5.4°. 



 analogiurad ganisazRvreba niadagis zedapirze 
mosalodneli minimaluri temperatura formula (2) 
gamoyenebiT.  
 davaleba.

cxr. 11 

 me-12 cxrilSi mocemuli maCveneblebis 
(variantebis mixedviT) gamoyenebiT gansazRvreT 
mosalodneli wayinva (haeris minimaluri temperatura), 
Rrublianobis gaTvaliswinebiT. 

 
C - koeficienti damokidebuli SefardebiT  

tenianobaze - r(%), 13 saaTze 
 

r C r C 
100 5.0 55 1.3 
95 4.5 50 1.2 
90 4.0 45 1.0 
85 3.5 40 0.9 
80 3.0 35 0.8 
75 2.5 30 0.7 
70 2.0 25 0.5 
65 1.8 20 0.4 
60 1.5 15 0.3 

 
cxr. 12 

 
maCveneblebi mosalodneli wayinvebis  

gansazRvrisaTvis 
 

elemen- 
tebi 

v a r i a n t e b i 
1 2 3 4 5 6 7 8 9 10 

t 8.6 8.8 11.0 10.4 10.8 11.0 6.2 6.6 7.0 6.4 
t/ 5.4 5.8 8.0 6.4 6.8 6.0 4.2 4.6 5.0 4.3 

r (%) 80 82 80 65 82 50 80 82 65 70 
Rrubl. 
balebSi 

5 9 2 5 10 0 7 5 2 5 

 
literatura [1, 2] 
 
 
 
 



laboratoriuli samuSao # 10 
 

bolo da pirveli wayinvebis TariRebis dadgomis  
da uyinvo periodis dReTa ricxvis gansazRvra 

 
 bolo da pirveli wayinvebis TariRebis dadgomis 
gansazRvris wesi damyarebulia wayinvebis TariRebsa da zR. 
donidan simaRleebs Soris arsebul korelaciur kavSirze. 
gansazRvrisaTvis gamoiyeneba Semdegi regresiis 
gantolebebi (g.melaZe):  
    

n=0.027h+52,     (1)  bolo wayinvebisaTvis 
     n=-0.018h+100,  (2)  pirveli wayinvebisaTvis 

 
sadac n - wayinvebis TariRia (dReTa ricxvi 1 Tebervlidan 
bolo wayinvebis TariRis dadgomamde, xolo 1 agvistodan 
pirveli wayinvebis TariRis dadgomamde); 
h - adgilis simaRle zR. donidan (m). 
 uyinvo periodis xangrZlivoba (dRe) mWidro 
korelaciur kavSirSia zR. donidan simaRlesTan. am 
kavSiridan gamomdinare Sedgenilia regresiis gantoleba, 
uyinvo periodis xangrZlivobis gansazRvrisaTvis: 

n= -0.046h+229,   (3) 
sadac  n - uyinvo periodis xangrZlivobaa (dReebi); h - 
adgilis simaRle zR. donidan (m). 
 magaliTisaTvis.

n=0.027×20+52=53 

 Tu zR. donidan adgilis simaRle 
h=20m, aRniSnuli sididis gantolebaSi (1) CasmiT miviRebT: 

miRebul sidides (53) gadavTvliT 1 Tebervlidan da bolo 
wayinvis TariRi iqneba 25 marti.  
 analogiurad ganisazRvreba pirveli wayinvis TariRi. 
 magaliTisaTvis.

n= -0.046×30+229=228 

 Tu zR. donidan adgilis simaRle 
h=30m, aRniSnuli sididis gantolebaSi (3) CasmiT miviRebT: 

miRebuli sidide (228 dRe) warmoadgens uyinvo periodis 
xangrZlivobas 30 m simaRleze (zR. donidan). 
 davaleba.

 

 me-12 cxrilSi mocemuli maCveneblebis 
(simaRle zR. donidan) mixedviT (variantebiT) gansazRvreT 
bolo da pirveli wayinvebis TariRebis dadgoma da uyinvo 
periodis xangrZlivobis dReTa ricxvi. 



cxr. 12 
 

simaRleebi zR. donidan (m) 
 

v a r i a n t e b i 
1 2 3 4 5 6 7 8 9 10 

1000 20 2000 50 80 1509 1500 700 400 110 
 

 
literatura [1, 3] 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



laboratoriuli samuSao # 11 
 

savegetacio periodSi mcenareebis siTboTi  
uzrunvelyofis prognozi 

 
savegetacio periodSi mcenareebis siTboTi 

uzrunvelyofis prognozis SedgenisaTvis gamoiyeneba 
gantolebebi (g.melaZe), raionebis mixedviT: 
                                           ∑T= -9.7n+3904     (1)   sagarejo 
                   ∑T= -12.3n+4222   (2)    Telavi 

    ∑T= -12.6n+2110   (3)   yazbegi 
          ∑T= -10.7n+3244   (4)   axalcixe 

                                            ∑T= -8.6n+1372     (5)   ninowminda 
      ∑T= -16.7n+3018   (6)   dmanisi 

sadac ∑T - saprognozo temperaturis jamia, haeris 
saSualo dReRamuri temperaturis 10°-is zeviT gadasvlis 
TariRidan; 
n - dReTa ricxvi 1 martidan haeris temperaturis 10°-is 
zeviT gadasvlis TariRamde. im raionebisaTvis, romlebic 
mdebareoben zR. donidan 800-1300 m simaRlemde dReTa 
ricxvi gadaiTvleba 1 aprilidan, xolo 2000 m-mde da zeviT  
1 maisidan. 
 magaliTisaTvis.

∑T= -15.3×30+3931=3472 

 xaSuris raionSi haeris temperaturis 
gadasvla 10°-is zeviT ganisazRvra 30 marts. am SemTxvevaSi, 
dReTa ricxvi 1 martidan iqneba 30. aRniSnuli ricxvis 
Sesabamis gantolebaSi (xaSuris raionisaTvis) CasmiT 
miviRebT:   

e.i. savegetacio periodisaTvis haeris temperaturaTa jami 
10°-is zeviT Seadgens 3472°. 
davaleba.

 

 me-13 cxrilSi mocemuli maCveneblebis mixedviT 
gansazRvreT haeris temperaturaTa jami savegetacio 
periodSi (variantebis mixedviT). 

 
 
 
 
 



cxr. 13 
 

haeris temperaturis (10°-is zeviT) gadasvlis TariRebi 
 

 
raioni 

haeris temper. 
gadas. 10°-is 
zeviT (TariR.) 

v a r i a n t e b i 
1 2 3 4 5 6 7 8 9 10 

Telavi 1.III 18.III 2.IV 28.III 10.IV 15.III 24.IV 18.IV 25.III 8.IV 28.IV 
sagarejo 1.III 2.IV 16.IV 28.III 12.III 4.IV 12.IV 19.III 16.IV 22.III 20.IV 
yazbegi 1.V 29.V 5.VI 18.V 30.V 8.VI 22.V 14.V 3.VI 29.V 8.VI 
axalcixe 1.IV 2.V 12.IV 25.IV 8.IV 12.V 25.V 11.V 15.IV 24.IV 2.V 
ninowminda 1.V 5.VI 12.VI 13.V 22.V 2.VI 17.V 4.VI 9.VI 11.V 6.V 
dmanisi 1.IV 2.V 18.V 11.IV 26.IV 4.V 18.V 11.IV 18.IV 13.V 24.IV 

 
literatura [1, 3] 
 



laboratoriuli samuSao # 12 
 

fenologiuri prognozi. xexilovani kulturebis -  
msxlis da vaSlis yvavilobis vadebis prognozi 

 
 msxlis da vaSlis mosalodneli yvavilobis vadebis 
mWidro korelaciuri kavSiri martis Tvis saSualo 
temperaturasTan asaxulia saTanado formulebSi 
(S.cercvaZe): 
                         D=20.IV+3.33(5-t)   msxlis kulturisaTvis; 
                         D=20.IV+4(6-t)        vaSlis kulturisaTvis 
sadac D - mosalodneli yvavilobis TariRia; 
t - martis Tvis saSualo temperatura. 
 magaliTisaTvis.

D=20.IV+3.33(5-4.5)=22.IV, msxlis kulturisaTvis. 

 dauSvaT, goris raionSi martis Tvis 
saSualo temperaturaa 4.5°. am mniSvnelobis formulaSi 
CasmiT miviRebT:  

e.i. goris raionSi msxlis mosalodneli yvavilobis 
TariRia 22.IV. analogiurad ganisazRvreba vaSlis 
mosalodneli yvavilobis TariRi, raionebis mixedviT. 
 davaleba.

 

 gansazRvreT msxlis da vaSlis mosalodneli 
yvavilobis TariRebi, mocemuli raionebis mixedviT (cxr. 14) 

cxr. 14 
martis Tvis haeris saSualo temperaturebi 

raionebis mixedviT 
varianti raioni martis Tvis 

haeris saS. 
temp. °C 

1 muxrani 4.9 
2 gori 4.8 
3 kaspi 5.4 
4 zugdidi 8.2 
5 xoni 8.6 
6 gurjaani 6.5 
7 ozurgeTi 8.0 
8 senaki 9.0 
9 lagodexi 6.4 
10 axalcixe 3.2 

literatura [1, 2] 



laboratoriuli samuSao # 13 
 

saSemodgomo xorblis mosavlis prognozi 
 

 saSemodgomo xorblis mosavlis gansazRvrisaTvis 
mocemulia saprognozo gantoleba (g.melaZe): 

U=-4.017x+0.939y+9.164z-85.366 
sadac U - saprognozo mosavalia (t/ha); 
x - atmosferuli naleqebis jami (mm), IV-X TveebSi; 
y - ≥5 mm naleqian dReTa ricxvi (imave periodSi); 
z - mcenareTa saSualo simaRle (sm), maisis bolos. 
 meToduri miTiTeba.

 

 prognozis SedgenisaTvis aRniSnul 
prediqtorebze unda gvqondes monacemebi. mocemuli 
maCveneblebis gantolebaSi CasmiT miiReba saprognozo 
mosavali (t/ha). 

davaleba.

cxr. 15 

 me-15 cxrilSi mocemuli maCveneblebis 
mixedviT gansazRvreT saSemodgomo xorblis saprognozo 
mosavali (t/ha). 

saSemodgomo xorblis saprognozo  
mosavalis gansazRvris prediqtorebi 

 
vari- 
anti 

punqti naleqebis 
jami (mm), IV-V 

≥5 mm naleqian 
dReTa ricxvi, 

IV-V 

mcenareTa 
saS. simaRle 

(sm) 

1 axalgori 135 9 59 
2 gori 115 8 47 
3 xaSuri 130 7 58 
4 cxinvali 125 6 52 
5 java 200 13 80 
6 kaspi 130 7 56 
7 dmanisi 190 12 77 
8 TeTriwyaro 190 12 78 
9 skra 120 8 49 
10 bolnisi 140 9 60 

 
literatura [1, 3] 
 

 
 



laboratoriuli samuSao # 14 
 

kartofilis kulturis mosavlis prognozi 
 

 kartofilis kulturis mosavlis gansazRvrisaTvis 
mocemulia saprognozo gantoleba (g.melaZe): 

U=3.438x+2.307y-7.510z+34.082 
sadac U - saprognozo mosavalia (t/ha); 
x - atmosferuli naleqebis jami (mm), VI-VII TveebSi; 
y - ≥5 mm naleqian dReTa ricxvi (imave periodSi); 
z - mcenareTa saSualo simaRle (sm), ivlisis bolos. 
 meToduri miTiTeba.

 

 prognozis SedgenisaTvis aRniSnul 
prediqtorebze unda gvqondes monacemebi. mocemuli 
maCveneblebis gantolebaSi CasmiT miiReba saprognozo 
mosavali (t/ha). 

davaleba.

cxr. 16 

 me-16 cxrilSi mocemuli maCveneblebis 
mixedviT gansazRvreT kartofilis kulturis saprognozo 
mosavali (t/ha). 

kartofilis kulturis saprognozo  
mosavalis gansazRvris prediqtorebi 

 
vari- 
anti 

punqti naleqebis 
jami (mm),  

VI-VII 

≥5 mm naleqian 
dReTa ricxvi, 

VI-VII 

mcenareTa 
saS. simaRle 

(sm) 

1 axalcixe 125 9 56 
2 aspinZa 130 8 60 
3 axalqalaqi 150 10 69 
4 Tavfaravani 150 11 70 
5 duSeTi 160 9 72 
6 TianeTi 190 11 80 
7 yazbegi 185 12 77 
8 bakuriani 190 13 79 
9 kobi 255 14 82 
10 qveSeTi 260 14 85 

 
literatura [1, 3] 
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