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ANNOTATION 
The article considers a pronounced vertical water exchange between individual rock layers 

along the vertical and relatively high horizontal velocities in the upper layer. Equations and accepted 
conditions for the movement of groundwater in a two-layer reservoir are given. Expressions are 
obtained for the value of vertical water exchange between the layers. 
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PROBLEMS OF COLLECTION WATER FORMATION ON IRRIGATED AREAS AND 
THEIR REDUCTION 

ANNOTATION 
The geological, lithological and hydrogeological conditions of the Khorezm oasis are 

presented in the article. The main source of underground water supply is river and main canals and 
irrigation canals. In irrigated areas, the hydrochemical regime of underground seepage water changes 
according to the quantity and composition of water used for irrigation and the quantity and 
composition of drainage water discharged through ditches. Also, in the future, current scientific-
practical topics covering these issues are discussed. 

Key words: geological, lithological, groundwater, irrigated area 

%>D47< 6>·4E<447< EG�>D<?44<74= <4=4>=?4D=<=7 5D FG7<?<L< ?4EFF5><E?<>?< 5^?<5, 
G<G<<= =<L45?<7<< 6G44 ><G<>. '=<=7 4E>E<= =^=4?<L< 64=G5<=-L4D�44= L<<>?<=-�4D574 
�4D45 =^=4?74=.

�5><>DD>?>7<> L4D><F< �44<<<= �4DU?<�, �>644= 44DU?4D<44= <5>D4F 5^?74=, 
·>7<D7< �<G44DU 5^=?4D<447< >^? >?4<, E4ED> <<=F4�4?4D<447< 5D?4D44= <5>D4F.

�^·=4 4??N6<4? F5><E?<>?4D (GEF>< F^DF?4<G< G>D4>44) - 5G �>D4�>??>�<EF>==<=7 
64=G5<= 7>=4(<<=F4�4)E< 5^?<5, &GO<G=<= F<�<7?<�<44= 5>L?4=<5 (�EG444DU =^?47<) - 
%G?F4=G<7F>� L4D�<= F>�?4D<, G=44= �<G44DU 45?LF4?4D<44= ^F<5, G<G<<= <4=4>=< 16,35 
<<=7 <2 =< F4L><? MF44<. %>D47< 6<?>OF< 7<4D><5?<>D4F<6 M>E?54<F<E< <4N?G<>F<74 >^D4 
4??N6<4?=<=7 �4?<=?<7< F4E<<=4= 25 <5FD74G4 5F44<. 

�4<>=46<= 44DU 45?LF4?4D< (>5G>< F^DF?4<G< G>D4>44) 45=7<7 E4F·<44= 55-110 <5FD 
45E>?NF 54?4=4?<>44 �4D<=5 145,21 <<=7 <2 =< 64 �<O?<7< L<<>?44= L<<>?<=-L4D��4 �4D45 
0,0001-0,0002 =< F4L><? MF44<. 

.�>D<44 >5?F<D<?74=?4D=<=7 54DG4E< LG EG4G4?4D44 ·>E<? 5^?74= FG?D>�?4D GGG= 
5>L?4=�<G <4N?G<>F?4D ·<E>5?4=44<.
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%>D47< 6<?>OF<=<=7 75>?>7<> 64 7<4D>75>?>7<> L4D><F?4D< 6G44 <GD4>>45, 5G 
5<D<=G< =4654F44 ·G4G4<=<=7 75><>DD>?>7<> FG7<?<L< 64 EG�>D<?44<74= 5D?4D44= 
<�F<E>4<= D>=44?4=<L EGEGE<OF?4D< 5<?4= G4<54DG4E 5>�?<� ·<E>5?4=44<.

�?<<?4D F><>=<44= F4ND<D?4L<G4, 5D >EF< EG6< F4N<<=>F<=<=7 4E>E<= <4=54< 44DU 
64 <47<EFD4? >4=4??4D ·4<44 EG�>D<L >4=4??4D< ·<E>5?4=44<. �D >EF< EG6?4D< 54?4=E<44 
4F<>ED5D4 U�<=?4D %>D47< 6<?>OF< L4D><F<44 G=G4?<> >4FF4 ^D<= M74?4<4E?<7< F4N><4?45 
^F<?74=. %>D47< 6<?>OF<44 5D >EF< EG6?4D< D56<<< F45<<= D4>F>D?4D 64 EG�>D<L, 5G�?4=<L, 
EG6=< 44?474 5F>47<5 55D<L 64D4U=<44 5^?44<74= EG6 <ED>D< 64 7>6GD74 G<�<5 >5F44<74= EG6 
<<�4>D?4D< 5<?4= 55?7<?4=44<. �D >EF< EG6<=<=7 F45<<= >�<<?4D< L<<>?<=-�4D5<= F><>=74 
6G44 ><G<> =<L45?<> (0,00025-0,00027) 5^=<G4 =^=4?74=. �D >EF< EG6?4D< 4??N6<4? 
FG?D>�?4D44 >G=<74 3-8 E<. =< F4L><? �<?44<.  

�755><EF>= ·G4G4<44, LG 6G<?444=, %>D47< 6<?>OF<=< 7<4D>75>?>7<> 
D4=>=?4LF<D<L=<=7 4E>E<= F4<>=<??4D<=< ·<E>574 >?74= ·>?44 >^?G<?<> >?<<?4D, 
6G<?444= �4F �.�., $4·<<5456 $.�. 64 5>L�4?4D <L?4D<44 F^?<� <4N?G<>F?4D 55D<5 
^F<?74=. �<?>OF EG4G4<44 �4F �.�., 5<D<=G< <4DF4 5D >EF< EG6?4D D56<<<=< F^=<=<L< 64 
E4DD?4D< 4E>E<44 75=5F<> FGD?4D<=< 55?7<?45 55D4<. 

�<=F4�444 �G=<447< 5D >EF< EG6 <4=54?4D< <466G4: 
1. �D GEF< 64 5D >EF< EG6?4D<.
2. �<G<> <<�4>D447< 4F<>ED5D4 U�<=?4D<.
3. %G�>D<L EG6<=<=7 L<<<?<L 64D4U=<447< =^�>?<L< 64 5>L�4?4D.

.�>D<44 >5?F<D<?74=?4D44= LG=< EG?>E4 F4D<�4E<44 LG=< F4N><4?4L, ON=< 
45?LF4=<=7 ^=7 �<D�>�<44 64=G544= �<7<?�G< 64 �4D4DL4= F<7<4E< >D4?<�<44, �<E<4= 
L4D�44= %4D< EG 6>4<=E<44= ^F44<74= >4FF4 >�<< 5^?<L< <G<><= 455 ·<E>5?474=. '4? �<D�>� 
45?LF4E< GGG=, 5D >EF< EG6?4D< �4E?<= 45=7<7<44= >5?4 >?<4=4<, GG=>< �D>? 45=7<7< �4E?<= 
45=7<744= N�>D< =G�F444 6>=?4L74=(75-80 <)?<7< F4N><4?45 ^F<?74=. ,G E4545?< �>D4�G< 
G^?<44 4E>E<= 5D >EF< >�<<< �>?5F-�4�74 M<4E, 54?>< �D>? 45=7<7< F><>= =^=4?F<D<?44<. 
�<?>OF44 O=7<44= ^7?4LF<D<?74= 5D?4D74 4F<>ED5D4 U�<=?4D< 5D >EF< EG6?4D<74 E<=7<5 
5>D<L< E57<?4D< F4NE<D �<?<4=4<, GG=>< 5D >EF< EG6?4D< EG4G4=<=7 >4FF4 �<E<<44 1-2
<5FD44= ?4EF44 6>=?4L74=. 'G=>< 6<?>OF44 4F<>ED5D4 U�<=?4D< 6G44 >4< 5^?74=?<7<
E4545?< 5D >EF< EG6?4D<74 5F<5 5>D<4=4<. %G�>D<L GGG= 5D >EF< EG6?4D<=<=7 4E>E<= <4=54<-
EG�>D<L EG6<=< <<=5D4?<74F<OE<=< >4<4=F<D<L ·<E>5<74 4<4?74 >L<D<?<L< <G<><=.

�D >EF< EG6?4D< 4E>E4= 5G�?4=<L 64 ^E<<?<>?4D44= 5^?44<74= E4DD?4=<L, >>??5>F>D-
4D5=46 F4D<>�?4D< F><>=74 �4D45 64 �<G44DU=<=7 �G=< >�<<?4D<74 F><>= =^=4?<L< 5<?4= 
E4D4>F5D?4=44<.  

%4<<4>6 �.%. F><>=<44= >?<5 5>D<?74= ?<7<<5FD<> F46D<54?4D74 4E>E4= 5D >EF< 
EG6?4D<=<=7 5G�?4=<L< 4=<�?4=74=. �D >EF< EG6?4D< 6>=?4L74= 1,0 <; 1,5 <.; 2,0 <.; 2,5 <. 
GG�GD?<>?4D44 E4D 75>F4D <4=4>=44=: - 4942; 1885; 869; 347 (%>D47< 6<?>OF< 5^=<G4) 64 
3879,1; 1198,1; 1048,6; 487 (�>D4�4??>�<EF>= $5E?G5?<>4E< 5^=<G4) <3 ·<E>5<44 EG6 
5G�?4=<L< 4=<�?4=74=. �>< M><= M><?74= EG4G4447< G<G<<= <L?4F<?44<74= EG6 <EF5N<>?<74 
4E>E4= 25-30 D><7 5D >EF< EG6?4D<=<=7 5G�?4=<L< <E5>F?4=74=. 

�<L?>� E^64?<7< <4·EG?>F?4D<=< <L?45 G<�4D<L, EGEGE4=, EG�>D<?44<74= 5D?4D44 
45·�>=G<?<>=<=7 4<4?74 >L<D<L44, 5G�?4=<L 5<?4= 5<D �4F>D44 E4D �4=44= GEG?44 FG?D>� 
64 5D >EF< EG6?4D<=< <EF5N<>? �<?<L=< >4<4=F<D<L, E4<44 �<L?>� E^64?<> M><=?4D< 
E>E<?<=< >L<D<L GGG= FG?D�447< =4<?<>=< <4�5G? E>?4F44 E4�?45 FGD<L F4?45 �<?<=44<.
&G?D>�44 5^?44<74= 5G�?4=<L EG�>D<?44<74= <4=4>==<=7 L^D?4=<L< 64 5D >EF< EG6?4D<=<=7
<<=5D4?<74F<OE< >L<L< 5<?4= G4<54DG4E 5>�?<� ·<E>5?4=44<. �G�?4=<L ?4=F<44 FG7=<=7
FG?D>�44 �>?<L 64D4U=<, FG?D>�=<=7 N�>D< �4F?4<<44 L^D?4=<L=<=7 ?4=4> 5^?<L<74 E4545
5^?44<. &D4=E?<D4F<O 446D<44 ^E<<?<> <?4<7 F<7<<< 5^=<G4 =4<?<>=< <EF5N<>? �<?44<.
�4F<6444 <?4<7 �4F?4<?4D< 6>=?4L74= D4>? �4F?4<44= F4L�4D<44 FG7=<=7 F^??4=<L 
64D4U=<74 F4NE<D �<?4 >?<4=4<. %G=N<= U>< F45<<= 7>6GD?4D F4NE<D< >EF<44 5D >EF< EG6?4D< 
EG�>D<?44<74= <4=4>=44 F^??4=74= FG7?4D=< >?<5 G<�4D<5 F4L?4L74 <<>>=<OF OD4F44<. 
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�??4E<74 �<L?>� E^64?<> M><=?4D<=< M><L FD4=E?<D4F<O (5G�?4=<L) GGG= =4<?<>=< GL?45 
FGD<L =4D4�4F M><= ·>E<?<=< >L<D<L =G�F4< =474D<44= D>=44?<, 54?>< FG?D>� 
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CAPABILITIES OF THE SUPERSPECTRAL SATELLITE "KA WORLDVIEW-3" FOR 
REMOTE SENSING OF THE EARTH'S SURFACE 

ANNOTATION 
Since remote sensing of the earth's surface began to be used, we have been able to obtain the 

necessary information quickly and in good quality. Science and technology are rapidly developing 
all over the world, and new equipment is coming into use. Therefore, we must have clear information 
about each modern technology and show new aspects of our activity when using them. 

Keywords: Science, innovative technologies, remote sensing of the earth's surface, the 
introduction of space photography, satellite, geodesy, cartography and cadastre. 
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KA  WORLDVIEW 3 3 =<=7 F5E=<> F4E=<D< 

�><?4D< �<=<4F?4D< 
�D5<F4 �GUL?<-E<=ED>=?4L74= 
�D5<F4=<=7 54?4=4?<7<, >< 617 
�D5<F444 >�<L 5GDG47< 98 
�=?4=<L F57?<7<, <<= 97 
->64F>D447< 64�F<, E>4F 13:30 
�?4FD>D<4 �%$-5000 
�?4FD>D<4=<=7 >�<L 5GDG47< 40 
�?4FD>D<4=<=7 >�<L F57?<7<, 
7D44GE/E5> 

4 

�L?4L <G444F<, =<? ·<E>5<44 10-12
�4=F4 ENU<>4 �<?<L, 5<D EGF>444 1-4.5
�GG<, �F 3100 

KA WORLDVIEW-3 EG=N<= =^?4>L< 110 E< 4<4<5FD447< >^77G?< F5?5E>>? 5<?4= 
F4N<<=?4=74=. %NU<>4 ·4D E<? E?5>FD4? 4<>?>7>=?4D44 <L?>6G< E5=E>D?4D >D�4?< 4<4?74 
>L<D<?44<. �G?4D74:

ø VNIR (Visible and Near Infrared) 3 <G?F<E?5>FD4? >^D<=G6G< 64 O�<= <=DD4>F<>=
4<4?47>=; 8 F4 >4=4?;

ø SWIR (Shortwave Infrared) 3 ^DF4G4 <=DD4>F<>= 4<4?47>=; ENU<>4 <L?4D<=< FGFG=?<
·G4G4?4D44 4<4?74 >L<D<L <<>>=<OF<=< OD4F<5 55D44< ; 8 F4 >4=4?;

ø CAVIS (clouds, aerosols, vapors, ice, snow) 3 ·4D E<? 4F<>ED5D4 L4D><F<44
E4F>?<>?4DE<7 ENU<>4 �<?<L <<>>=<OF<=< OD4F<5 55D44<; 12 F4 >4=4?44= <5>D4F.

 KA  WORLDVIEW 3 3 EG=N<= =^?4>L44 O=7< �<E�4 F^?�<=?< <=DD4>F<>= 
=GD?4=F<DG6G< E5=E>D ^D=4F<?74=. �G ME4 ^7 =>654F<44 EG=N<= =^?4>L >D�4?< O=444 4=<�D>� 
?<>E5??4D44 EGDN4F?4D >?<L <<>>=<OF<=< 55D44<. KA  WORLDVIEW 3 3 =<=7 65DF<>4? 
ENU<>4 64D4U=<44 5<D ?<>E5?44 3.7-4.1 < 74 F5=7, =44<D =G�F4E<44= >�<L 5GDG47< 20° =< 
F4L><? �<?44<. SWIR =<=7 8 F4 >4=4?< 1.195 44= 2.365 <>< E?5>FD 4<>?47>=<=< �4<D45 >?44<. 
%G=N<= =^?4>L=<=7 >5D4>?< 4<>?47>=<=< F4=?4L44 4F<>ED5D4 ·>?4F<74 >^D4 4<4?74 
>L<D<?44<.

KA  WORLDVIEW 3 3 =<=7 O=4 5<D <==>64F<>= NFG�?4D<44= 5<D<< 5G G=<=7 CAVIS 
E5=E>D?4D< ·<E>5?4=44<. '=<=7 4E>E<= 647<D4E< 4F<>ED5D4=<=7 ·>?4F<=< 54E>?4L, 5D=<=7 
GEF>< �<E<<44 N7 55D4UF74= <GE<< ·>4<E4?4D=< EGD4F >^D<=<L<44 �4=4 �<?<5 5>D<L44= 
<5>D4F. �4=4??4D F^??4<< 6>=?4LF<D<?<L<74 >^D4, >� 5G?GF?4D44= <G7 64 �>D?<>?4D=<
46D4F4 >?<L EGEGE<OF<74 M74. ,G=<=745> ·46>447< EG6 5G�?4D< 64 FGD?< E<?447< 747?4D=<
464D4F4 >?<L �>5<?<OF<74 ·4< M74. �G ME4 ^7 =>654F<44 >?<=74= EGD4F?4D=<=7 E<DF4=< O=444
>DF<D44<.

¶G?>E4 ^D=<44 LG=< F4N><4?4L<<<7 6><7>< ·>7<D7< >G=44 64E>= EF4=44DF?4D<74 F^?<� 
<>E >5?G6G<, N�>D< 4=<�?<>447<, >4FF4 <<>>=<OF?4D74 M74 5^?74= <4E>D44= 7>=4?4L 
<L?4D<=< 5464D<L44, 5D E<DF<=< 0.31 < 4=<�?<>74G4 ENU<>4 �<?<L <<>>=<OF<74 M74 5^?74= 
KA WORLDVIEW-3  EG=N<= =^?4>L<=<=7 F5E=<> FG7<?<L 64 G=<=7 <L?4L ?D<=F<??4D<=< 
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>^D<5 G<�<L 64 G?4D=< ^D74=<L >D�4?< <4E>D444= 7>=4?4L44 >?<=74= =4F<64?4D=< F4E?<? 
MF74= ·>?44 �755><EF>= $5E?G5?<>4E< ·G4G4<44 >?<5 5>D<?4UF74= 75>457<>, >4DF>7D4D<>, 
>444EFD <L?4D<44 64 >>E<<> F44�<�>F?4D=<=7 O=7< 5>E�<G?4D74 >^F4D<L74 >^<4>?4L<L44=
<5>D4F. KA WORLDVIEW-3 EG=N<= =^?4>L<=<=7 <<>>=<OF?4D<=< F^?<� F4E?<? �<?<L
>D�4?< <4E>D444= 7>=4?4L <L?4D<74 <GF4E4EE<E 75>457<EF?4D, >4DF>7D4D?4D 64 >444EFD
E>E4E< 64><??4D<=< MNF<5>D<=< 64?5 �<?<L 64 $5E?G5?<>4<<744 <4E>D444= 7>=4?4L74
4E>E4?4=74= <?<<= <L?4D >^?4<<=< >DF<D<L 5<7=<=7 5>L <4�E44<<<74<D.

$>=44?4=<?74= 4445<UF?4D D^=E4F< 

1. �755><EF>= $5E?G5?<>4E< �D57<45=F< ,.�.�<D7<U5=<=7 2018 =<? 12 D56D4?44
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'��: 528.5 (575.1) 
     �E?><>6 �F><D �<D<5F>6<G 

C4<<56 ,4E7>4 ,GED4F ^�?< 
<&>L>5=F <DD<74F<O 64 �<L?>� E^64?<7<=< 
<5E4=<74F<O?4L <G·4=4<E?4D< <=EF<FGF<= 

�<??<= F44�<�>F G=<65DE<F5F< 

$�%�'������� ���� �� ��,��&��$  �'$�,�� ��������� �������� 
'%'���$��� $��������, 

http://dx.doi.org/10.5281/zenodo.000000 

����&�&�/ 
'L5G <4�>?444 ·>7<D7< >G=44 $5E?G5?<>4<<7 D<6>6?4=<5, 74<>=46<= 5<=> 64 

<=L>>F?4D �44 �^F4D<>�44. �47>GD �GD<?<L?4D ME4 4==4= 75>457<> <L?4D 4E>E<44 54D?> 
�<?<=<>�44. 'L5G >GD<?4UF74= <=L>>F?4D=< <GEF4E>4< 5^?<L< GGG= ^F4 4=<� ·<E>5-
><F>5?4D 64 74<>=46<= F5E=<>4 ·4<44 4=<� 75>457<> ?>=<·4 <L?4D<44= D>=44?4=<L 5<?4=
5>�?<� <?<<= 64 <GE4=4<E?<> E>·4?4D< 5^=<G4 N�>D< <4?4>4?<, D4�>54F54D4>L
<GF4E4EE<E?4D=< F4=UD?4L <4E4?4E< UD<F<5 55D<?74=.

�4?<F E^7?4D: 75>457<O, >4DF>7D4D<O, 75>457<> 4E5>5?4D, >4DF>7D4D<> F5E=>?>7<O?4D, 
<G·4=4<E?<> <=L>>F, D564 FG7<L, �GD<?<L-<>=F46, F>?>7D4D<O, ?>=<·4?4L <L?4D<, 
�GD<?<L F5E=>?>7<O?4D<.

�E?><>6 �F><D �<D<5F>6<G 
C4<<56 ,4E7>4 ,GED4F ^�?< 

�4F<>=4?L=O= <EE?54>64F5?LE><= G=<65DE<F5F 
<&4L>5=FE><= <=EF<FGF <DD<74F<< < 

<5E4=<74F<< E5?LE>>7> E>7O=EF64= 

�%���,������� %��$�����/% �������'�%��% ��&���� � 
%&$��&��,%&�� ������ � %��$'����� � $�%�'�����

����&�&�/ 
 � 44==>= EF4FL5 >FD465=4 >G5=L D476<64NM4OEO 6 =4EF>OM55 6D5<O 6 =4L5= 

$5E?G5?<>5 >FD4E?L - EFD><F5?LEF6> E>6D5<5==OE 744=<= < E>>DG65=<=. � >E=>6O MF<E 
EFD><F5?L=OE D45>F 6O?>?=ONFEO =5?>ED54EF65==> =4 5475 75>457<G5E><E D45>F. 'F>5O 
EFD>OM<5EO 744=<O < E>>DG65=<O 5O?< ?D>G=O<<, 6 EF4FL5 ?>4=<<45FEO 6>?D>E ?>47>F>6>< 
6OE>>>>64?<D<F<D>64==OE, >>=>GD5=F=>E?>E>5=OE E?5F<4?<EF>6 =4GG=OE < <=65=5D=OE 
>FD4E?5=, E6O74==OE E <E?>?L7>64=<5< F>G=OE D4EGUF>6, E>6D5<5==>= F5E=<>>=, F4>65
F>G=O<< 75>457<G5E><<< ?D>5>F=O<< D45>F4<<.
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�?NG56O5 E?>64: 75>457<O, >4DF>7D4D<O, 75>457<G5E><5 ?D<5>DO, >4DF>7D4D<G5E><5 
F5E=>?>7<<, <=65=5D=>5 E>>DG65=<5, E>EF46?5=<5 ??4=4, DEFD><F5?L=>-<>=F46=O=, 
F>?>7D4D<O, ?D>5>F<D>6>G=O5 D45>FO, EFD><F5?L=O5 F5E=>?>7<<. 

Islomov O8tkir Pirmetovich 
Samiyev Shaxzod Shuxrat ugli 

National Research University  
"Tashkent Institute of Irrigation and 

Agricultural Mechanization" 

THE USE OF MODERN SURVEYING METHODS IN THE CONSTRUCTION OF 
BUILDINGS AND CONSTRUCTIONS IN THE RESPUBLIC OF 

ANNOTATION 
        Nowadays our Republic is developing day by day and new modern buildings are being built. 

Main constructions have done basing on the geodesic activities. For making these constructions and 
buildings to be strong, we need skilled, competitive specialists who dealt with using a certain geodesic 
design, modern technologies and perfect calculation. This article dedicated to reveal the issues related 
to preparation such kind of competitive specialists. 

Key words: geodesy, cartography, surveying instruments, cartographic technology, 
engineering construction, planning, construction, topography, design, construction technology. 

�4<?4>4F<<<7 <GEF4�<??<> F4D4��<UF< 446><<44 <6F<<><= =^=4?F<D<?74= 5>7>D 
<�F<E>4<UF<74 4E>E?4=74= ·G�G�<= 45<>>D4F<> 446?4F 64 DG�4D>?<> 64<<OF< 54D?> MF<L
=^?<44 ·4UF=<=7 54DG4 E>·4 64 F4D<>�?4D<44 >4FF4 NFG�?4D=< �^?74 ><D<F4<, 4G=U
·4<64<<OF<44= <G=>E<5 ^D<= M74??45, <<??<= 446?4FG<?<> 4E>E?4D<=< <GEF4·>4<?45, F><
<4N=>447< >7>4 64 EG65D5= 446?4F74 4=?4=4<.

�755><EF>= $5E?G5?<>4E< �D57<45=F< ,46>4F �<D7<U56=<=7 2017-2021 =<??4D44 
�755><EF>= $5E?G5?<>4E<=< D<6>6?4=F<D<L=<=7 55LF4 GEFG6>D =^=4?<L 5^=<G4 ¶4D4>4F?4D 
EFD4F57<OE<=<=7 <4<4?4>4F<<<7 F4D4��<UF<=< 54DG4 E>·4 64 F4D<>�?4D44 O=7< 5>E�<G74 
>^F4D<L 5^=<G4 4FD>D?<G4 UD<F<?<5 55D<?74=. �D57<45=F< ,46>4F �<D7<U56=<=7 �>O?4D<, 
F4L455GE?4D< 64 556>E<F4 D4·=4<>?<7< >EF<44 54DG4 E>·44D44 ^F>47<?4UF74= E4<4D4?< 
<E?>·4F?4D, 44EFGD 64 D564?4D ^7 E^7<=< 4=F<>�44.  

�><E< <4<?4>4F<<<7 D<6>6?4=<5, 74<>=46<= 5<=> 64 <=L>>F?4D �44 �^F4D<>�44. 
�GD<?<L?4D=<=7 4E>E< ME4 4==4= 75>457<> <L?4D 4E>E<44 54D?> �<?<=44< 64 LG 4E>E<44 
?>=<E4?4=44<. 

,G >GD<?4UF74= <=L>>F?4D=< <GEF4E>4< 5^?<L< GGG= ^F4 4=<� ·<E>5 ><F>5?4D 64 
74<>=46<= F5E=<>4 ·4<44  4=<� 75>457<>  <L?4D44= D>=44?4=<L >5D4>. �==4= 75>457<O 
<G·4=4<E?<> <=L>>F?4D<74 ><4 <7?4=<4?4D=<=7 54DG4 FGD?4D<, G?4D=< ?>=<·4?4L, �GD<L 64 
>5=<=G4?<> G?4D44= D>=44?4=<L GGG= 75>457<> ^?G>6 >?<L <46<G<=< 54D?> MF<L 5<?4=
75>457<O =^=4?<L< <GF4E4E<E?4D< LG�G??4=44<. �5>457<O <L?4D<=< >?<5 5>D<L44
<G·4=4<E?<> <7?4=<4?4D< U>< F44�<�>F?4D<=< ^F>47<L M·F<<>?<= �GD<?<L GGGEF>4E<
F45<<= L4D><F?4D<=<=7 F^?<� <4=74D4E<=< >?<L44 UD44< 55D44<.

�5>457<EF?4D 4==< LG 4E5>D>F=< �GD<?<L=< ?>=<·4?4L 64 5>L?4L44 F5E=<>
6<·4F44= F^�D< 64 <�F<E>4<= 4E>E?4=74= 5G<<?4D �45G? �<?<=<L<=< F4N<<=?4L44 4E>E 
5^?44< 455 ·<E>5?4=4<?4D. %>7<D44 75>457<O <GF4E4EE<E?4D< �GD<?<L E>E4E<44, 6G<?444= 
5<=> 64 <=L>>F �GD<?<L< 64 <>=<F>D<=7< <L?4D<44 >G=447< <GF4E4EE<E?<> D4>?<OF?4D<=< 
>?<5 5>D<>�44?4D ON=< 75>457<> E<7<4F?4D=<=7 F^?<� E?5>FD<=< >^DE4F<>�44 64 ^7 
5GNDF<4G<?4D<74 75>457<> <L?4D N�>D< 44D46444 5464D<?<L<=< >4D>?4F?4= >?<L?4D< 
>5D4>. �G=<447< 75>457<O <L?4D<=< =474D44 FGF4<<7:
ø <GF4E4EE<E?4D D56444 ·4<, 54?4=4?<> 5^=<G4 ·4< 74DGD 4=<�?<>44 D564 FG7<L <L?4D<=<

5464D44<?4D. $564 FG7<L <L?4D< - �GD<?<L-<>=F46 <L?4D< <46<G<44 <G·<< 5>E�<G.
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�G·4=4<E?<> <=L>>F?4D< D564E<=< FG7<L44 <GF4E4EE<E M=7 O=7< 75>457<O 
GE>G=4?4D<44= D>=44?4=<L< ME4 5GNDF<4G<74 <L=< 5464D<L44 N�>D< F57?<> 64 
4=<�?<>>4 MD<L<?<L<=< >4D>?4F?4=4<; 

ø �GD<?<L=<=7 54DG4 <G·<< 5>E�<G?4D<44 <GF4E4EE<E >5N5>F <=L>>F?4D< >>=EFDG>F<6
M?5<5=F?4D< <6D>E<=< EGD4F74 >?44<?4D. �4<>=46<= <GF4E4EE<E ·4D �4=44= <GD4>>45?<>
64 <4�E44447< 1:200 44= 1:1000 74G4 5^?74= FGD?< <4ELF45?4D <6D>E<=< EGD4F74 >?<L<
F4N?45 MF<?44<;

ø �GD<?<L O>G=?4=74G, 5<=> 64 <=L>>F?4D=< <>=<F>D<=7 �<?44<. �<=>?4D G^><L<=<
75>457<> GEG??4D 5<?4= 5G=44= >G74F<L44= L4·4D <<>D4F?4D< 7<G �GD<?74= L4D><F447<
�GD<?<L44 D>=44?4=<?44<. �>=<F>D<=7 ^F>47<L44= <4�E44 <466G4 5<=> 45D>D<4F<OE<
44D464E<=< 55?7<?4L, LG=<=745> 5<=> >�<L< 64 456>D?4D M7<?<L<=< =47>D4F �<?<L44=
<5>D4F. �<=>?4D <466G4 ·G4G4?4D44 �GD<?<L GG4EF>4E<74 D>=44?4=<?4UF74= 5<=>?4D
U=44L 5^?<5, �GD<?<L-<>=F46 <L?4D< G=<=7 54D�4D>D?<7<74 F4NE<D �<?74=44
<>=<F>D<=7 ^F>47<L 74DGD;

ø 74<>=46<= ?475D GE>G=4E<44= D>=44?4=74= ·>?44 5<=> 64 <=L>>F?4D �464F?4D<,
D4E44?4D<=< 75>457<> EGD4F74 >?<5, ^?G>6 =4F<64?4D<74 D4�4<?< <L?>6 55D44< 64 3D
<>45?<=< OE4=4<;

ø LG=<=745> 75>457<O =^=4?<L< <GF4E4EE<E?4D< 75>?>7<> <L?4=<4?4D=< D564 64
54?4=4?<> 5^=<G4 5<D-5<D<74 F^�D<?4=4<?4D.

�5>457<> <GF4E4EE<E?4D G<7<�?< <=L>>F?4D<=< FD4EE4?4LF<D<L44 ON=< <G·4=4<E?<>
F4D<>�?4D< (747, EG6 �G6GD?4D<, 4?>�4 =^??4D<, <EE<�?<> FD4EE4?4D<, >4=4?<74F<O F<7<<?4D< 
64 5>L�4) FD4EE4?4D<=< ?>=<·4?4L ·4<44 46F><>5<?L 64 F5<<D =^??4D=< ?>=<·4?4L44 4E>E<= 
FD4EE4?4LF<D<L=< >?<5 5>D44<.  

 �G=<447< D4E<44 74<>=46<= 75>457<> 4E5>5?4D >D�4?< �GD<?<L 64D4U=< >^DE4F<?74=. 

,G=<=745> =^=4?<L <GF4E4EE<E?4D< �GD<?<L >5N5>F<44 �<E�4 <G444F44, N�>D< E<D4F 
5<?4= 5<=> 64 <=L>>F?4D 4E>E<= ^�?4D<, ^F<L =^??4D< ^�?4D<, 5D >EF< >><<G=<>4F<O?4D< 
FD4EE4?4D<, >5>4>=?4LF<D<L M?5<5=F?4D< ?>=<·4E<=< =4FGD474 G<�4D44<?4D (·G4G4=< 
5^?44<?4D). �G·4=4<E?<> <=L>>F?4D<=< 5^?<L44 M=7 O=7< 75>457<O GE>G=4?4D<44= 
D>=44?4=<L< E4545?< 4=<�?<> 64 F57?<>>4 MD<L<?44<. 
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�D44<G< �GD<?<L F4L><?>F?4D< 75>457<O E<7<4F?4D< 5464D44<74= ·G4G4=< 5^?<L 
<L?4D<=< =47>D4F �<?<L 64 �45G? �<?<L DG=>F<O?4D< ·4< =474D44 FGF<?74=. 

�=L>>F?4D=< 556>E<F4 5^?<L GG 5>E�<G44 4<4?74 >L<D<?44<: 
÷ 5<D<=G< 5>E�<G44 4E>E<= 5^?<L <L?4D< 5464D<?44< 64 75>457<> 4E>E ?G=>F?4D<74 

F^�D<?4L <4N?G<>F?4D<74 >^D4 6>=44 4E>E<= 5^?<L ^�?4D< ^D=< F>?<?<5, G?4D 
6>=44 <GEF4·>4<?4=44<; 

÷ <>><=G< 5>E�<G44 ?>=456>D >^F4D<L44= 5>L?45 �GD<?<L ·G4G4< 54F4DE<? 5^?<=44<. 
�>L 64 4E>E<= ^�?4D=<=7 <GEF4·>4<?4=74= =G�F4?4D<44= <=L>>F=<=7 4?>·<44
�GD<?<L M?5<5=F?4D< 64 �<E<?4D< G7G=4E<74 64 >^=44?4=7 ^�?4D74 5^?<=<5, 5<D
64�F=<=7 ^7<44 ?>=<·4 54?4=4?<7< 44D464E< 4=<�?4=44<;

÷ 54F4DE<? 5^?<L 5>L ̂ �?4D 5^?<=<L<44= 4=<�D>� 4<4?74 >L<D<?44<, GG=>< G <=L>>F 
M?5<5=F?4D<=<=7 5<D74?<>44 6>=?4LG6<=< 55?7<?4=4<, 4E>E<= ^�?4D=< 5^?<L ME4 
<=L>>F=<=7 G<G<<= ·>?4F< 64 <^?64? >?<=<L< GGG= >5D4>. �74D 6>=44 4E>E<= ^�?4D 
^DF4 ·<E>544 3-5 >644D4F E<, 54N74= O=444 �^?>? D4D� 5<?4= 55?7<?4=<L< <G<><= 
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ANNOTATION 
In the research work, the diseases occurring in the ovarian organs of pullets from the period 

of transfer to the female quail flock until 60 days of recovery were studied, and the effectiveness of 
antibiotics used in veterinary medicine for treatment and prevention was investigated. From the 
gained results, it was clear that the breeding pullets were not selected properly, after being transferred 
to the female quail flock, diseases manifest themselves more prominently, and eggs cannot be 
obtained from the quails that entered the female quail flock with a masked disease, even they are 
quickly removed from the flock so that it makes it difficult to fully use the female quail flock for a 
long time. Among the antibiotics used during the study, Chiplover and Avidox were more effective 
in the treatment of ovarian diseases. 

Key words: Quail, ovary, ovarian tract, disease, treatment, blood test, antibiotics 

Introduction 
A large part of the quail's body is made up of ovarian organs. As a result of this, among the 

non-communicable diseases occurring in the internal organs, diseases of the reproductive organs of 
female quails are the most common. [Bessarabov B.F., 2009; Ta�1yev A.�., 2017; 2019; Fedotov 
D.N., Muradov 2017; Subbotin A.M., Fedotov D.N., 2014; Ku_kina Y.A., 2007,]. Researchers
dealing with many diseases of birds[Bessarabov B.F., 2009; Morozova O.P 2000] show that among
the non-communicable diseases of birds, diseases of the ovarian organs are observed the most (5.6-
6.5%).Other scientists[Bakulin V.A, 2006; Moisenko L.S., 2016; Ta�1yev A.�., 2017]  show that this
indicator reaches 22.5-30% in many cases in female quails.

When determining the causes of diseases in the reproductive organs of quails, it was found 
that diseases in the reproductive organs are caused by a lack of calcium, vitamins A, B2, B6, E, and 
D in the body, an excess of phosphorus and protein in the blood, and a violation of the ratio of amino 
acids. [Ta�1yev A.�., 2017; Drozdova Z.1., 2016]. 
Scientists dealing with the maintenance and diseases of birds[Danilova A.K.,   2001; Morozova  O.P., 
2000; Sadomov N.A., 2009; Hüseynova A.A., 2018 ]   show that when birds are kept in conditions 
where appropriate zoohygienic norms are not specified, especially when they are kept in microclimate 
conditions that do not meet zoohygienic norms, when the storage, feed and water area per  bird is 
violated during keeping in floor or cage system, when the cages are not adjusted properly, quails can 
contract diseases of the reproductive organs. 
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At the same time, when the temperature in the air of the building is lower than the zoohygienic norm, 
and when the relative humidity is high, the occurrence of diseases in the ovarian organs is observed. 
The conducted studies show that the high levels of harmful gases (NH3, H2S) and coli-titer and coli-
index in the air of the building have an undeniable role in the occurrence of diseases in the ovarian 
organs. 1t is clear from scientists9[Krotov E.A., 2016, Moisenko L.S., 2016; Baydevlyatov A.B., 
1983] research that when female quails are kept in abnormal cages, when the cells in the cage are 
large and broken, improper selection of the height for the egg to fall into the egg nest, and the fact 
that the quails fall to the floor from the area, especially from the third and fourth floor, or tram apples 
while flying in the cage, also play a very important role in getting diseases of the ovarian organs. 

As a result of violations of zoohygienic rules, the diseases that occur in the ovary and ovarian 
tract in many cases cause the development of salpingoperitonitis or yellow peritonitis in female quails. 
Conducted monitoring shows that salpingitis and ovariosalpingitis are the most common diseases 
among ovarian organs. It is clear from the conducted monitoring and literature data that these diseases 
were often observed among birds in the distant past[Baydevlyatov A.B., 1983]. 

Many of the diseases that occur among birds are masked, and in most cases, the disease can 
be fully diagnosed with its clinical indicators during the peak period of laying. One of such diseases 
can be shown the disease of the ovarian organs that are masked in pullets. After the pullets under 
recovery are transferred to the female quail flock, the sick pullets either do not lay eggs or the eggs 
they lay are observed in an abnormal form. [�?5>FD>==O= D5EGDE] $56<< 
4>EFG?4:HHP:/onfermer.ru].

Taking into account the above, most scientists working in this field consider the way to 
prevent the disease by examining morphological and biochemical indicators of blood below and 
above physiological norms for the timely detection of ovarian diseases. [Rzayev R. F[rz[liyev 
V.1.,2014; Allahverdiyev R.N.2009; Qudin V.N. 2010;Orlov F.M, 2010.].

it is clear from the research work of some scientists [Orlov F.M., Drozdova Z.1., 2016; 
Bessarabov B.F., 2009]  that bacteriological, serological, and biochemical diagnostic methods should 
be widely used in the diagnosis of salpingitis. 

Many specialists [Beloghrov A.N., 2011; Taghiyev A.A., Huseynova A.A., 2017] while 
investigating the diseases that often occur among quails,  determined that the most changes in the 
body are manifested in the liver and thyroid gland. The disease is mainly observed as a result of 
trauma in quails during the period of increased activity of ovarian organs. It is characterized by the 
formation of different colors, especially green and bluish colors, in the shell of the eggs taken in this 
period. If the female quail lays green eggs, this indicates the presence of diseases of the ovarian 
organs. 

As a result of complications of diseases of the ovarian organs among birds and late treatment 
and preventive measures, salpingitis and salpingoperitonitis spread widely during the peak period of 
laying eggs The reason for this is the spread of intestinal bacteria in the internal organs. At this time, 
it is safe to use the meat of female quails with salpingoperitonitis (Cheregin, 2010). 

Many scientists [W.J. Landwan, R.A. Cornelissen, 2016, Bessarabov B.F. 2009] show that 
the development of the disease occurs under the influence of pathogenic microbes from the cloaca to 
the internal organs, especially the ovarian tract. 

Kushkina Y.A. (2007), who researches the diseases of the ovarian organs of chickens, 
especially the ovarian tract, shows that in order to prevent diseases of reproductive organs in chickens, 
he considers it important to constantly monitor the structure and functional indicators of the ovarian 
tract in chickens. 

The literature data we researched and the monitoring carried out in quail farms in Azerbaijan 
showed that diseases of the reproductive organs that often occur among quails are caused by a lack 
of Ca, vitamins A, E, C, D in the feed ration, and an excess of proteins and phosphorus, traumas that 
occur as a result of falling, flying and other injuries. In many cases, a fall of the fallopian tube or 
frequent contact of the cloaca with the mat material, or even contamination with infectious microbes, 
leads to more acute diseases of the ovarian organs. 
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Non-infectious ovarian diseases in quail farms in Azerbaijan make up 10.5-27.6% of total 
non-infectious diseases. 

Taking into account the above, diseases of the reproductive organs should be prevented in 
time, and the efficiency of the veterinary drugs to be used at this time should be investigated. 

Research material and methodology 
The research work was carried out in the Vivarium of the Azerbaijan State Agricultural 

University and in the teaching-experimental farm on quail breeding with a turnover of 109 thousand 
years. The experiment was carried out on 35-60-day-old White English bred quails and female quails. 
The research work was carried out according to the following scheme. 

Table 1. 
Research scheme 

Groups Medicines used in veterinary medicine 
Control 1 gram of tromexin is dissolved in 1 liter of water and 

applied for 5 days 
Experiment I Colifox is dissolved in 0.5 ml-1 liter of water and applied 

for 5 days 
Experiment II Chiprovet is added to 1 gram of mixed fodder and applied 

for 5 days 
Experiment III Avidox 0.1 mg is added to 1 kg of mixed fodder and applied 

for 5 days 

In the control group, the treatment method used in the farm was applied. Antibiotics used in 
veterinary medicine were used in other experimental groups. 50 animals per group were treated by 
adding antibiotics to drinking water and mixed feed. During the treatment period, along with 
antibiotics, 3% Aydag zeolite, 30% germinated wheat irradiated with ultraviolet rays and 3 grams of 
mincemeat made from the head of kilka fish were added to the main feed ration in both control and 
experimental groups. 

Clinical and physiological indicators of quails at the beginning and end of the experiment were 
studied based on generally accepted methods. During the experimental period, the egg productivity 
and quality indicators of the eggs were clarified from the first day. During the course of the 
experiment, the reasons for the hatching of brood quails were evaluated, and the anomalies formed in 
the egg shell were determined. The ratio of the egg white to the yolk, which is one of the quality 
indicators of the egg, was clarified. 

Results of the study. 
During the study, the clinical indicators of the pullets in the breeding stock of the White English 

breed suspected of the disease were determined 15 days after the administration of antibiotics. The 
results obtained during the examinations are shown in Table 2. 

As can be seen from the Table 2, when determining the internal temperature of the female 
quails suspected of the disease, it was found that the internal temperature of the female quails kept in 
the control group was 41.8 ±0.790C, while the internal temperature of the treated brood quails in the 
experimental group II was 41.10C. It was clarified that in other experimental groups, as well as in the 
control group, it is at the upper limit of the physiological norm. 

Table 2. 
Clinical indicators of mother quails at 60 days 

Groups 
Göst[ricil[r 
1nternal 
temperature, 0C 

The number of heart 
beats in 1 minute 

The number of respiratory 
movements in 1 minute  

Control 41,8±0,79 284,6±2,33 28,1±0,39 
Experiment I 41,87±1,04 297,6±2,19 29,8±1,03 
Experiment II 41,1±0,77 262,6±1,84 22,14±0,32 
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ExperimentIII 41,59±1,14 276,7±2,06 27,7±0,54 

It was determined that the amount of cardiac stresses and respiratory movements was higher 
in control, I and III experimental groups. So, while the number of heartbeats was 284.6 in the control 
group, and the number of breathing movements was 28.1, in the second experimental group - the 
number of quails in the group treated with Chiplovet drug was 262.6 and 22.14, respectively.  

Both the heart rates and the amount of respiratory movements were high (297.6 and 29.8).It is 
clear from the obtained results that chiplovet drug was more effective in the treatment of the disease 
than the antibiotics used in all groups treated for 5 days. 

The clinical indicators of quails in both the control group and experimental groups were 
manifested in different forms, depending on the efficiency of the treatment in the mother quails that 
received treatment. In the control group, 5 heads showed general weakness, cyanosis in the hairless 
areas, and even smearing of the hairs around the cloaca with a smelly liquid. 

The above-mentioned symptoms were observed in four quails in the I group from the 
experimental group, in one quail in the second experimental group, and in three quails in the III 
experimental group. 

During this period, when the morphological and biological indicators of the blood of the female 
quails were determined (Table 3), it was found that the amount of erythrocytes in the control, I and 
III experimental groups at 60 days was 0.38, respectively, compared to the erythrocytes in the blood 
of the female quails in the II experimental group; 0.39 and 0.51.109/l were less, and the amount of 
leukocytes, on the contrary, increased in all groups, but the lowest indicator was 16.22.109/l in 
experimental group II, while the highest indicator was 20.82.109/l in group III. It differed by being 
lower than 4.6.109/l. 

When determining the amount of hemoglobin in the blood, it was found that the amount of 
hemoglobin was 94.4 g/l in the control group, 94.2 in the experimental group I, and 95.8 g/l in the 
experimental group III, while the amount of hemoglobin in the treated quails in the experimental 
group II was 14, respectively, compared to the other groups. 4, 14.2 and 12.2 g/l were found to be 
high. 

Table 3. 
Morphological and biochemical indicators of the blood of female quails at 60 days 

Groups Göst[ricil[r 
Erythrocyte, 
1012/l 

Leukocyte, 
109/l 

Hemoglobin, 
qr/l 

Erythrocyte 
sedimentation 
rate mm/min. 
60 minutes 

PH 

Calcium, 
mmol/l 

Phosphorus 
mmol/l 

Control 2,91±0,04 19,78±0,22 94,4±2,06 3,54 7,48 3,08±0,01 1,97±0,01 

Experiment I 2,90±0,02 19,81±0,13 94,2±3,01 3,58 7,88 3,09±0,01 1,86±0,02 

ExperimentII 3,29±0,02 16,22±0,19 108,8±2,29 3,29 7,24 3,09±0,01 1,47±0,02 

Experiment 
III 

2,78±0,02 20,8±1,04 95,6±2,27 3,48 7,55 3,06±0,01 1,89±0,02 

We found that the changes in hemoglobin varied in accordance with the results obtained from 
erythrocytes. The obtained result showed that the decrease of erythrocytes and hemoglobin in the 
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blood, and the increase of leukocytes in the quails transferred to the flock of female quails under 
recovery indicate the presence of anemia and inflammatory processes in the body. 

It was determined in all groups at 15`, 30` and 1 hour in the study period. It was determined 
that the  Sed rate was the upper limit of the physiological norm at 1 hour, which raised doubts about 
the complete recovery of ovarian organs in brood quails (when taken into account by clinical 
indicators). 

When determining the pH of the blood in the experiment, it became clear that this indicator is 
at a high level of physiological norms in quails suspected of having the disease and treated until the 
60th day. It was found to be higher in control, experimental groups I and III. In the second 
experimental group, PH was found to be at the lower limit of the physiological norm. 

At the end of treatment with antibiotics applied to quails, the amount of calcium and 
phosphorus and the ratio of calcium to phosphorus were clarified. From the obtained results, it was 
clear that the ratio of calcium to phosphorus in the control, I and III experimental groups was 1.56:1, 
1.69:1 and 1.61:1, which indicates the excess amount of phosphorus in the body. the indicator is also 
one of the distinguishing indicators in the diagnosis of ovarian organs. 

By the 60th day of the study, 8 quails from the control group, 4 quails from the I experimental 
group, 2 quails from the II experimental group, and 4 quails from the III experimental group were 
discharged. 

Out of the control group, 2 female quails had a disease of the digestive organs, 1 had 
mechanical crushing, and 5 had a disease of the ovarian organs. In the 1st experimental group, 1 had 
a disease of the digestive organ, 1 had reduced ovaries, 1 had a disease of clositis, 1 had and as a 
result of inflammatory processes in the ovary and ovarian tract, it caused output. In the II experimental 
group, 1 quail was aborted due to leg fatigue, and in 1 quail due to the inability of the egg to be 
removed from the ovarian tract, and in the III experimental group, 2 quails were aborted due to the 
disease of the ovaries and 2 quails due to the fallopian tube disease. 

Ovarian productivity of pullets kept under recovery with veterinary antibiotics was clarified 
during the study after they were transferred to the quail stock. The obtained results are shown in Table 
4. 

Table 4 
Ovary productivity and abnormalities in eggs from the day of admission to the flock of 

female quail under recovery suspected of disease up to 60 days 

1ndicators 
Qruplar 
Control ExperimentI ExperimentII ExperimentIII 

Eggs gained,number 139 167 229 207 
Mass of eggs,gr 10,49 ±0,36 10,38±0,27 10,86±0,43 10,61±0,56 
Mass of egg shell,gr 1,41±0,04 1,40±0,04 1,45±0,02 1,43±0,03 
Mass of egg white, gr 4,61±0,36 4,58±0,14 4,73±0,21 4,69±0,11 
Mass of egg yolk, gr 4,47±0,59 4,40±0,22 4,68±0,37 4,49±0,20 
Abnormalities in the 
eggshell: 
The color of the egg shell 
is completely green, 
number 

12 14 2 6 

Marble color, number 4 2 0 1 

Bar-shaped, number 2 - - - 
Erb-shaped,bulge, 
number 

2 1 1 1 

First type eggs, % 72 82 94 85 
Second type eggs,% 28 18 6 15 
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Unsalable, number 20 17 3 8 

It is clear from the researches that the effectiveness of the antibiotics used in the treatment in 
the treatment and prevention is different in the ovarian organs. 

Quails in the new breeding stock did not lay eggs, due to various reasons, diseases of the 
ovarian organs were observed in them. The examination of 200 selected pullets showed that, despite 
being newly transferred to the female flock, a total of 139 eggs were obtained in the ovarian organs, 
especially from the female quails in the control group, of which 20 were unmarketable, and 21% were 
eggs of the second type (Usually, in other countries, eggs I and is not divided into type II) 

Of the 167 eggs obtained in the first experimental group, 17 were completely unusable, and 
20% of the eggs were put on sale as type II. However, these indicators, out of 229 eggs produced in 
experimental group II, only 3 eggs were unusable, 6% as the second type, and 94% as the first type. 

Conclusion 
Quails in recovery, selected for transfer to female quail flock, should be selected correctly: 

they should  have a clinical examination in advance, and quails suspected of disease must be 
euthanized. If in the first days of egg-laying, there is a suspicion of diseases of the ovarian organs, or 
if the diagnosis is confirmed, then for the purpose of treatment or prevention, 1 g of Chiplovet should 
be added to 1 kg of mixed feed given to quails and applied for 5 days. 
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����&�&�/ 
�E=>6=>= F5?LN <EE?54>64=<= 74F>??5=<5< 6>4>= =4 7455F>=<D>64==>< GG4EF>4 

>4=4?4 5O?> ?D>65D<FL 6>4>=5?D>=<F45<>EFL < 4>?7>65G=>EFL 6O?>?=5==OE D45>F. �4G5EF6>
>F5=>< D45>F 4>?6=> >?D545?OFLEO 74?>?=5=<5< 6>4>= 6O5D4==>7> GG4EF>4 >4=4?4 4>
<4>E<<G<4 < ?D>65D>>= ?>6545=<O =4EO?< >4=4?4 6 ?5D<>4 G45D64=<O 6>4O.

$4>F>D4<<, 6?<ONM<<< =4 >F5=>G >4G5EF64 =4EO?< >4=4?4, O6?ONFEO ?D>65D>4 GF5G>< 
6>4O G5D57 =4EO?L. 'F5G>4 G5D57 =4EO?L >4=4?4 6>7<>6=4, 5E?< 75><5<5D4=4 =5 5O?4
?D46<?L=> G?>65=4 <?< ?D>>>?>F4, >4G5EF6> 55F>=4 ??>E>5, L6O =5 5O?< 74?>?=5=O 4>?6=O<
>5D47><, 4 E>54<=5=<5 L6>6 75><5<5D4=O =5 5O?> 6O?>?=5=> ?D46<?L=>.

'G4EF>> >4=4?4 4?<=>= 50 < 5O? 6O5D4= 6 >4G5EF65 ?D>5=>7> GG4EF>4 4?O ?D>6545=<O 
<E?OF4=<O 74F>??5=<5< 6>4>= 7455F>=<D>64==OE E5G5=<= 4?O 4>EF<65=<O ?>EF46?5==OE 
F5?5=.  

%5>D 44==OE ?> 74EO?>5 < =45?N45=<5 =4G4?<EL E 30 <4O 2020 7>44 ?> 05 <N=O 2020 
7>44 6 F5G5=<5 E5<< 4=5=. � F5G5=<5 E5<< 4=5= 6 4>?>?=5=<5 > =45?N45=<N 74 GF5G>>= 5O?<
E>5D4=O ?>7>4=O5 44==O5 E F5?LN D4EG5F4 ?>F5DL =4 <E?4D5=<5.

� F5G5=<5 7 4=5= =4 6=5L=5= EF>D>=5 =4EO?< >4=4?4 ?> >5><< 55D574< >4=4?4 =5 
=45?N44?>EL =< GF5G><, =< ?D>E4G<64=<O, =< <>>D>7> GG4EF>4. �7 D<7<G5E><E =45?N45=<= 
6<4=>, GF> >4G5EF6> 6O?>?=O5<OE D45>F G4>6?5F6>D<F5?L=>5, 4 ?5EG4=O5 =4EO?< GEF>=G<6O. 
�5><5<5D4=4 6>4>=5?D>=<F45<4 < 6O?>?=O5F 7444==GN DG=>F<N. 
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'D>65=L 6>4O 6 >4=4?5 5O? E=<65= <7-74 ?>F5D< <E?4D5=<O, 44==O5 > ?>7>45, 
=45?N445<O5 5654=56=> 4?O D4EG5F4 <E?4D5=<O. %D54=OO ?>F5DO <7-74 <E?4D5=<O E>EF46<?4 
25.7 <</45=L.   
�?NG56O5 E?>64: >4=4? 6 =4EO?<, 6>4>=5?D>=<F45<>EFL, 55F>=, 75><5<5D4=4, 75>F5>EF<?L, 
<E?4D5=<O < 6D5<5==4O 44<54. 
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KO9TARMA KANALLAR BETON QOPLAMALALARINING  SUVO9TKAZMASLIGI 
BUYICHA DALA TADQIQOTLARI 

ANNOTATSIYA 
Kanalning beton uchastkasini suv bilan to9ldirib tekshirishdan asosiy maqsad bajarilgan 

ishlarning suv o'tkazmasligi va chidamliligini tekshirish edi. Ishni baholash sifati kanalning tanlangan 
qismini maksimal darajada suv bilan to'ldirish va suvni ushlab turish davrida kanal qirg'oqining 
tekshirish orqali aniqlanishi kerak. 

Kanal qirg8og8ining sifatini baholashga ta9sir etuvchi omillar kanal qirg'oqlari orqali suv 
oqishini tekshirish hisoblanadi. Agar geomembrana to'g'ri yotqizilmagan yoki teshilgan bo'lsa, 
betonning sifati past bo'lsa, choklar to'g'ri to'ldirilmagan bo'lsa, geomembrananing birlashmasi to'g'ri 
bajarilmagan bo'lsa, kanal qirg'og'I orqali sizib chiqishi mumkin. 

Betonlangan uchastkani suv bilan to9ldirib sinovdan o'tkazish uchun kanalning uzunligi 50 m 
bo'lgan qismi tanlangan. 

Ma¾lumotlarini to»plash va kuzatish 2020-yil 30-maydan 2020-yil 05-iyungacha yeti kun 
davomida amalga oshirildi. Etti kun davomida sizib chiqishni kuzatishdan tashqari, bug'lanish 
yo'qotishlarini hisoblash uchunob-havo ma'lumotlari to'planib borildi.     

7 kun davomida kanalning har ikki tomonida kanal qirg8oqining tashqi tomonida suv oqishi 
va boshqa belqilari kuzatilmadi. Kuzatishlardan ko'rinib turibdiki, bajarilgan ishlarning sifati 
qoniqarli, qum to'siqlari barqaror. Geomembrana suv o'tkazmaydigan va o'zvazifasini bajaradi. 

Kanaldagi suv sathi bug'lanishga yo'qolishi sababli pasaydi, bug'lanishni hisoblash uchun 
harkuni ob-havo ma'lumotlari olib borildi. Bug'lanish tufayli o'rtacha yo'qotish 25,7 mm / kunni 
tashkil etdi. 

Kalit so'zlar: Kutarma kanal, suvo'tkazmaslik, beton, geomembrana, geotekstil, bug'lanish 
va vaqtinchalik to'g'on. 
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FIELD INVESTIGATIONS OF WATERTIGHTNESS OF CONCRETE LINED CANAL IN 
FILLING SECTION 

ANNOTATION 
The main objective of the ponding test of the constructed section was to check water tightness 

and durability of the work completed. The quality of the work assessment has to be determined by 
filling the selected canal section to its maximum water level and check the behavior of canal 
embankment during the water retention period. 

The factors which influence the quality assessment of the canal embankment are to check 
leakage of water through the embankment. The leakage through the canal embankment is possible if 
the geomembrane has not been properly placed and have been punctured, the quality of the concrete 
is poor, the joints have not been filled properly, and seaming of geomembrane has not been done 
properly. 

A canal section of 50 m has been selected as a trial section for the ponding test to achieve the 
objectives.  

The filling data collection and surveillance started from May 30, 2020 to June 05, 2020 for a 
period of seven days. During the seven days in addition to the leakage observation, the weather data 
has been collected for the purpose of calculating the Evaporation losses.      

During the period of 7 days no leakage or seepage or wet area has been observed on the outer 
side of the canal embankment on both the banks of canal. It is evident from the physical observations 
that the quality of work carried out is satisfactory and sand embankments are stable. The 
geomembrane is watertight and performing its designed function.  

The water level in the canal has been decreased due to the loss of evaporation, the weather 
data observed daily for the calculation of evaporation has been shown in the tables on the following 
pages. The average loss due to evaporation has been 25.7 mm/day.   

Keywords: Canal in filling section, watertightness, concrete, geomembrane, geotextile, 
evaporation and temporary dam. 

�6545=<O 
�>?D>E4< <EE?54>64=<O D<?LFD4F<< 6 >4=4?4E 75<?O=>< DGE?5 < E >5?<F>6>>= 

?>E6OM5=O D45>FO <=>7<E GG5=OE [1-8].  
$4EE<4FD<645<4O ?D>5?5<4 6>7=<>?4 < ?D< D5>>=EFDG>F<< EGM5EF6GNM<= (6>EF>G=O=) 

35-><?><5FD>6O= GG4EF>> >4=4?4 �GEF4= 4?O ?>44G< >D>E<F5?L=>= 6>4O <7 �D46>55D56=>7> 
>4=4?4 6> 6F>D<G=GN E<EF5<G >4=4?>6 6 N6=>< �4D4>4??4>EF4=5(D<E.1). �4 MF>= FD4EE5 5O?
?>EFD>5= F4>65 6F>D<G=O= 75<?O=>= >4=4? =4 55 <3/E.

�4D4<5FDO >4=4?4 �GEF4=: 
�D>4>?L=O5 G>?>=O 6 4<4?47>=5 >F 0.0001 4> 0.00015;
�>>>6O5 >F>>EO 1:2.5 4?O GEF>=G<6>EF< =4 ?5EG4=OE ?>G64E 64>?L FD4EEO;
�4=4? ?>EFD>5= ?D5<<GM5EF65==> 6 =4EO?OE E F5?LN >55E?5G5=<O >><4=4>64=<O =44

?D>5>F=>= ??>M44LN(D<E.2); 
,<D<=4 4=4 6O5D4=4, GF>5O E45?4FL >F=>E<F5?L=> 7?G5>><= D47D57, GF>5O 

<<=<<<7<D>64FL >>?<G5EF6> =4?>?=5=<O, =5>5E>4<<>5 4?O E>ED4=5=<O D4EG5F=>7> GD>6=O 
6>4O;

$4EE>4 6>4O 105 <3/E; 
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$<E.1. %E5<4 >D>L5=<O N6=>7> �4D4>4??4EF4=4 

�E?>?L7>64?EO 75>F5>EF<?L, ?D>?>65==>= =44 75><5<5D4=>=, ?>>DOF>= <>=>?<F=O< 
55F>=><  F>?M<=>= 12 E<. 

�E?>?L7G5<4O 75><5<5D4=4 <<55F F>?M<=G 1,5 <<, GF> >55E?5G<F E>D>L55 E>G5F4=<5 
6>4>=5?D>=<F45<>EF< < 4>?7>65G=>EF<.

�5?<F>6>4 >4=4?4 6 >E=>6=>< E>EF><F <7 75><5<5D4=O, ?>>DOF>= E?>5< 55F>=4. 
�4=4>> 4?O 74M<FO 75><5<5D4=O >F ?D>>>?>6 < 4DG7<E ?>6D5645=<= E?>= 74M<F=>7> 
75>F5>EF<?O =4=>E<FEO =4 75><5<5D4=G ?5D54 G>?44>>= 55F>=4(D<E.3).

$<E.2.�>?5D5G=>5 E5G5=<O < 45F4?< >5?<F>6>< >4=4?4 

'EF4=>6?5==4O 75><5<5D4=4  <E?OF4=4 ?D< F5<?5D4FGD5 >F 2°% 4> 25°% <
>F=>E<F5?L=>= 6?46=>EF< 6>74GE4 >F 45% 4> 60% ?>E?5 >>=4<F<>=<D>64=<O 6 F5E 65 GE?>6<OE
6 F5G5=<5 =5 <5=55 40 G4E>6  E>>F65FEF6G5FL E?54GNM<< FD55>64=<O<:75><5<5D4=O E6>5>4=O 
>F >F65DEF<=, 6>?4OD5= < 747DO7=5=<=.
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�E?>?L7G5<4O 75><5<5D4=4, <<55F F>?M<=G 1,5 << < <77>F>6?5=4 <7 ?>?<MF<?5=4 
6OE>>>= ??>F=>EF<. 

�5>F5>EF<?L, GEF4=46?<645<O= ?> >4=4?5, E>>F65FEF6G5F E?54GNM<<
FD55>64=<O<:E>45D64FL =5?D5DO6=> 6>?>>=<EFO= <7?4-?D>5<6=>= =5F>4=O= 75>F5>EF<?L, 
<77>F>6?5==O= <7 ?>?<?D>?<?5=>6>7> 6>?>>=4.

�5>F5>EF<?L GEF4=46?<64?EO  =44 75><5<5D4=>= <4EE>= =5 <5=55 250 7/<².
'F>5O <75564FL ?D>>>?4 75><5<5D4=O, 75>F5>EF<?L ?D>E>4<? ?D>F5EE >5=4DG65=<O < 

G44?5=<O >GE>>6 <7?, >>F>DO5 <>7?< E?><4FLEO 6> 6D5<O <77>F>6?5=<O <7?4-?D>5<6=>7> 
75>F5>EF<?O.

�E5 L6O <?< E>54<=5=<O, E>54<=ONM<5 D4=55 >F45?L=O5 G4EF< 75><5<5D4=O, 5<?< 
>?4EE<D<F<D>64=O ?<5> >4> 746>4E><5 L6O, ?<5> >4> ?>?56O5 L6O. 

�46>4E>>= L>6 4 MF> E>54<=5=<5 <?< L>6, 6O?>?=5==O= 6 74<>=GF>< ?D>EFD4=EF65 =4
746>45, E >>=FD>?<DG5<>= ED54>= 4?O 74M<FO <4F5D<4?>6 < >5>DG4>64=<O >F GD57<5D=>= ?O?<,
65FD4, 6?47< <?< D44<4F<<, ?N5>= 4DG7>= L>6 O6?O5FEO ?>?56O< L6><;

$<E.3. '>?44>4 55F>=4, 75><5<5D4=O < 75>F5>EF<?O =4 >F>>E4E >4=4?4 
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�4>D5??5=<5 L6>6 4>?6=> 6O?>?=OFLEO 6 >E=>6=>< E <E?>?L7>64=<5< >5>DG4>64=<O <
F5E=>?>7<= 46F><4F<G5E>>= E64D>< ??46?5=<5< E <=EFDG<5=F>< JIT900. �6F><4F<G5E>4O 
E64D>4 E>?D>6>644?EO 46>==>= ??46>>= E64D>>=, >>F>D4O ?D><76>4<?4 46GE>>?5==>7> E64D>G. 
->EFDG7<>==4O E64D>4 ?D><76>4<?4EL E <=EFDG<5=F>< JIT613 F4<, 745 ??46>4 =56>7<>6=4, 
=4?D<<5D, 65?<7< FDG5 <?< 65EF><E >>=EFDG>F<= < D5<>=F4. �<EFO EPDM 4>?6=O 5OFL 
E>?55=O E <E?>?L7>64=<5< E4<>>?5OM5=EO ?5=FO EPDM, <E?>?L7G5<>= 6 E>G5F4=<< E 
7DG=F>6>>=. 

�>?56O5 L6O >D<5=F<D>64=O F>?L>> ?D<5?<7<F5?L=> ?4D4??5?L=> ?<=<< 
<4>E<<4?L=>7> G>?>=4 < =<>>744 =5 ?D>4>?L=> 64>?L 5>>>6>7> >F>>E4 >4=4?>6.

,>6 6O?>?=O?EO E <E?>?L7>64=<5< >5>DG4>64=<O < F5E=>?>7<= 46F><4F<G5E>>= E64D>< 
??46?5=<5<. 

�5F>4 
'G4EF>> >4=4?4 4?<=>= 50 < 5O? 6O5D4= 6 >4G5EF65 ?D>5=>7> GG4EF>4 4?O ?D>6545=<O 

<E?OF4=<O 74F>??5=<5< 6>4>= 7455F>=<D>64==OE E5G5=<= 4?O 4>EF<65=<O ?>EF46?5==OE 
F5?5=(D<E.4).  

�E=>6=O5 ?4D4<5FDO 74F>??5=<5< 6>4>= 7455F>=<D>64==>7>GG4EF>4E?54GNM<5: 
�?<=4 GG4EF>4 = 50 <; 
�5N5< 6>4O 4?O 74?>?=5=<O = 4720 <³; 
%>>D>EFL >F>4G>< 6>4O <7 >>??5>F>D4 = 400 <³/G4E; 
�5M55 6D5<O 74?>?=5=<O = 12 G4E>6; 
�5>5E>4<<O= >5N5< 7DG=F4 4?O =4EO?5= = 2880 <³;
�?4EF<>>64O <5<5D4=4, =5>5E>4<<4O 4?O ?>>DOF<O 6=GFD5==5= EF>D>=O =4EO?< =

1700 <²; 

$<E.4. �?4= >?OF=>7> GG4EF>4 >4=4?4 ��265+87&��266+37 (50<) 

�>44 5O?4 >F>4G4=4 <7 >>??5>F>D=>7> 4D5=464 =4 �� 266+91, ?D>E>4OM57> ?>4 
>4=4?>< �GEF4= 65?<7< <EE?54G5<>7> GG4EF>4. �F>4G>4 6>4O =4G4?4EL 65G5D>< 29 <4O 2020
7>44, < 6 <54?5==>< F5<?5 >4=4? 5O? 74?>?=5= 4> =5>5E>4<<>7> GD>6=O. �O?< ?D<=OFO
=44?564M<5 <5DO 557>?4E=>EF< 4?O >ED4=O 7>=O 74?>?=5=<O, 4?O MF>7> 5O?< >DG7?>EGF>G=>
6OEF46?5=O G5FOD5 >ED4==<>4 557>?4E=>EF< ?> 464 =4 ?D46>< < ?56>< 55D57G E =4?<G<5<
FD4=E?>DF=OE ED54EF6(D<E.5).
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$<E.5.$>F>7D4D<< GG4EF>4 =45?N45=<= 
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ANALYSIS OF EXISTING TECHNOLOGIES AND TECHNICAL MEANS OF SURFACE 
IRRIGATION BY FURROWS 

ANNOTATION 
When irrigating crops through furrows, a huge share of the work falls to manual labor. In this 

regard, there are urgent issues related to increasing labor productivity during irrigation, the solution 
of which is the mechanization and automation of all their watering processes. This article is devoted 
to the analysis of existing technologies and technical means of surface irrigation by furrows. 

Keywords: density, layer, area, moisture, slope, irrigation, irrigation water, technology, 
technical means, experience, layout, loam, furrow, discrete. 

�<D<L. .DF<<<744 EG�>D<?44<74= <4=4>=?4D44= D>=44?4=<L 64 E4<4D44>D?<7<=< 
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<^?64??4=74= �755><EF>= $5E?G5?<>4E<=< D<6>6?4=F<D<L=<=7 55LF4 GEFG6>D =^=4?<L<
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OEL<?4L, <5?<>D4F<6 64 <DD<74F<O >5N5>F?4D< F4D<>�?4D<=< D<6>6?4=F<D<L, �<L?>�
E^64?<7< <L?45 G<�4D<L E>·4E<74 <=F5=E<6 GEG??4D=<, M=7 4664?>, EG6 64 M=5D75F<>
D5EGDE?4D=< F564=4<74= 74<>=46<= F5E=>?>7<O?4D=< >5=7 6>D<= MF<L= 5^=<G4 647<D4?4D
55?7<?4=74=. �47>GD 647<D4?4D=< 4<4?74 >L<D<L44, 6G<?444= <==>64F<>= F5E=>?>7<O?4D 64
F5E=<> 6>E<F4?4D=< �^??4L >D�4?< O=7< 74<>=46<= EG6F564<>>D F5E=>?>7<O?4D=< <L?45
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>>=F5?F<OE<=< F4E4<�?4L F^�D<E<44=7<  
D4D<>=<, 2019 =<? 9 >>FO5D447< ��-4486 E>=?< <%G6 D5EGDE?4D<=< 5>L�4D<L F<7<<<=< 
O=444 F4>><<??4LF<D<L 5^=<G4 G>D4-F445<D?4D< F^�D<E<44= 7< �4D>D<, 2021 =<? 24 
D56D4?447< ��-5005-E>=?< <�755><EF>= $5E?G5?<>4E<44 EG6 D5EGDE?4D<=< 5>L�4D<L 64 
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44D46444 E<7<4F �<?44< [1, 2].
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<4E4?4?4D 4>?74D5 5^?<5, G?4D=< D4�4F 54DG4 EG�>D<L 64D4U=?4D<=< <5E4=<74F<O?4L 64 
46F><4F?4LF<D<L =^?< 5<?4= ·4? �<?<L <G<><=. ¶>7<D7< 64�F44 5D GEF<44= M74F?45 EG�>D<L 
GGG= D>=44?4=G6G<?4D 6G44 E<?<4-E<? F5E=>?>7<O?4D 64 F5E=<> 6>E<F4?4D F^??4<<74 M74, 
?5><= 5G F5E=>?>7<O?4D 64 F5E=<> 6>E<F4?4D=<=7 54DG4E< ·>7<D7< �<L?>� E^64?<7< 
47D>F5E=<>4E< F4?45?4D<74 646>5 55D<4=4< [8]. 
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%G�>D<L M74F?4D<=< >?<L GGG= M74F->?G6G< ?4=64?4D 5<?4= 6<·>7?4=74= FD4>F>D 
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GG�GD?<7<74, LG=<=745> EG�>D<L (F57?4LF<DG6G<, 6575F4F<6, =4< F^??4L) M74F?4D=<=7
647<D4E<74 �4D45 >5E<<<44 64 F^?4<D<L ·46<<44 D4D� �<?<L< <G<><= [9].
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-74F=<=7 EG6 ^F>47<L ·GEGE<OF<=< >L<D<L <4�E44<44 .6����<� 
>>=EFDG>F<OE<447< M74F-F<D�<L <L?4F<?44<. -74F-F<D�<L=<=7 G<G<<= GG�GD?<7< 30...40 E<; 
F<D�<L=<=7 >5=7?<7< 2...3 E<, GG�GD?<7< 15...20 E<. %G6 >�<<< E4DD< 3...5 ?/E M74F G7G=?<7< 
300...400 <5FD 64 �4F>D >D4?4D< >5=7?<7< 90...100 E< 74 >5?F<D<?44<. �4F>D >D4?45 EG�>D<L 
<5NUD< 75>F4D<74 700...800 <3 44= 300...400 <3 74G4 >4<4=F<D<L <<>>=<=< 55D44<, ON=< 
45...50% 74,   EG�>D<L 64�F<=< F564L M647<74 ME4 <5·=4F G=G<4>D?<7<=< >4<<44 35...40% 74 
>L44<. �E<<?<>?4D=<=7 ^E<L< 64 D<6>6?4=<L<=<=7 44EF?45>< 446D<44 >7<�?4=F<DG6G<
EG�>D<L=< 4<4?74 >L<D<L44, >^? <<�4>D44 EG6 55D<L >5D4> 5^?<474=44, M74F F4L?45
EG�>D<L 4==<�E4 E4<4D4?< 5^?44< [9].

�G=44= F4L�4D<, M74F=< EG�>D<L=< F4N<<=?>6G< 4=D<< <466G4 5^?74=  F5E=>?>7<O?4D 
64 F5E=<> 6>E<F4?4D 54F4DE<? <G·>>4<4 �<?<=44<. 

-74F74 4<E>D5F EG6 55D<L GGG= �. �. &5D?<7>D56 <?<<= <L<44 [6] 46F><4F?4LF<D<?74=
EG�>D<L =>6<=< F4>?<D MF4< (1-D4E<). &4>?<D MF<?4UF74= F5E=<> 6>E<F4 0,005...0, 0005 
4><<<= ?>=<·46<=  =<L45?<> 64 0,8...1,5 <. EG6 E4F·<=< 5>L�4D<L 5^=<G4 ^D=4F<?74= 
100...150 <  G7G=?<>447< 5<D E<? FGD447< EG�>D44<74= E5>F<O?4D44= <5>D4F; EG�>D<L EG6<=< 
4E?4F?4D44=  7<4D><5E4=<> F>74?4L �GD<?<4E<; =>6447< <5NUD?4=74= E4DD=< GL?45 FGDG6G< 
E4F· D>EF?47<G<; 0,2...0,8 ?/E EG6 E4DD< 64 7<G?4=74= ·4<44 N<L>� M74F?4D <G<44 5<D E<? 
·4D4>4F F57?<7<=< D>EF?4L <<>>=<OF<74 M74 <L?4F<L E4F·<74 ± 0,3 <. =<E54F4=  E4F·=<
F^�D<?>6G< EG6 G<�4D7<G?4D44= F4L><? F>?74=.

-74F?4D74 EG6 55D<L 4<4<5FD< 30...40 << 5^?74= ?>?<MF<?5= �G6GD?4D-EG6 G<�4D7<G?4D
>D�4?< 4<4?74 >L<D<?<5, G=<=7 G7G=?<7< 4,0...4,5 <., G LG47>D 7>D<7>=F<44= 0,1...0,2 <. ?4EF44
4 <. >5=7?<>447< =>674 U=4>L 5^?4> >EF<44 UF�<7<?74=.

1-D4E<. �6F><4F?4L-F<D<?74=
EG�>D<L =>6<44 M74F?4D74 EG6

55D<L EE5<4E<. 
4-=>6 >4=4?=<=7 D56444 

6>=?4L<L<; 
5-=>6 >4=4?<=<=7 >^=44?4=7 

>^D<=<L<. 
1-=>6; 2-<4>E<<4? EG6 E4FE<; 3-EG6 

>?<L �G6GD<;  
4-46F><4F?4LF<D<?74= <<=<<4?

EG6 E4F·<; 5- EG6 >?<5 >5FG6G<
�G6GD<; 6-5D E4F·<; 7-M74F

?GLF4E<. 

 

�47>GD F5E=<> 6>E<F4?4D=<=7 >4<G<?<>?4D<74 4<E>D5F EG6 G74F<L=<=7 >^? 5>�?4<?<
F4N<<=?4=74=?<7<, >>=EFDG>F<O=<=7 <GD4>>45?<7< 64 EG6 G<�4D7<G=<=7 >?<5 >5FG6G< 
�G6GD?4D< >EF<74 M74F?4D=< �<D�<L=< F4N<<=?4L=<=7 �<=<=?<7< ><D44<.

�G4??<D ..%.�5<<L [4] 4<E>D5F EG6 5<?4= F4N<<=?4L GGG= ����� <5?<>D4F<O 
>>=EFDG>F<OE<=<=7 FGD?< E<? E<D>=?4D<44= D>=44?4=<L=< F4>?<D �<?74= (2-D4E<). 
%<D>=?4D F^??4<<=< >^G<4 64D<4=F44 ·4< <L?4F<L <G<><=. 
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2-D4E<. %<D>=?4D EE5<4?4D< 64
G?4D74 <>E?4<4?4D=< 5<D<>F<D<L:
4,5,6 - D47DO4?4=<4=4<74=
E<D>=?4D;  7-=4E>E; 4-^?G>6
D4<>4E<; 5->44<= E<D>=.

%<D>= =4=G4E<=<=7 G<�<L GG< M7<?74= 64 65DF<>4? D46<L44 N�>D<74 5GD45 =^=4?74= 
U>< G=<=7 GEF<74 ?4EF>< �<E<<447< �<=L<� >5E<>?< =4=G4?4D74 �^=<L <G<><= 5^?<5, G=<=7 
·>?4F< �4D4<4-�4DL< D47DO4?<  EF4>4= 64 E<D>= =4=G4E< >D4E<447< M74D44 ^D=4F<?44<.
�G6GD?4D=< ^774DF<D<L >D�4?< EG�>D7<G447< EG6 E4F·<74 =<E54F4= E<D>==<=7 >E<D7< �<E<<
54?4=4?<7<=< ^774DF<D<L 64 LG >D�4?< EG6 >�<<< E4DD<=< F4DF<574 E>?<L <G<><=.

%<D>==< >44<= =4E>E 5<?4= 74DO4?4L F>D EG�>D7<G?4D44= EG6 >?<L74  DGEE4F 
55D<?44<, 5G ME4 E<D>=?4D=< <>>4?4 D47DO4?4=<L74 �4DL< EF4>4=?4D=< <L?4F<L44= >7>4 
�<?44<. %<D>= <L?45 FGD74= ?4=F447< D47DO4?4=<L74 �4DL< EF4>4=?4D=<=7 ·>?4F<=<
F5>L<D<L 64  5>E<<=< ^?G4L ^?G>6 D4<>4E< UD44<<44 4<4?74 >L<D<?44<.

q, ?/E 

3-D4E<. �4E>E F><>=<44= 74DO4?4=44<74=
E<D>=?4D=<=7 E4DD F46E<D?4D<: 1, 4-
D47DO4?4=<4=4<74=; 2,5 - >44<=; 3,6 -
D47DO4?4=<4=4<74= EF4>4=?< (d = 22 << -
E<4<D�4 G<7<�?4D, d = 32 << - ?G=>F<D
G<7<�?4D).

3-D4E<44 E<D>= >>=EFDG>F<O?4D<=<=7 E4DD F46E<D?4D< >5?F<D<?74=. .�>D< (1 - 4 E<) 
74DO4?4=4<74= =4E>E?< E<D>=?4D GGG= >?<=74= 5>�?<�?<>?4D EG�>D7<G 64 M74F447< EG6 E4F·< 
D4D�<44= E<D>= >D�4?< EG6 E4DD<=<=7 5>�?<�?<7<=< 4>E MFF<D44<. %<D>=?4D ^D=4F<?74= 
EG�>D7<G?4D 0,001 44= >4< =<L45?<>>4 M74 5^?<L< >5D4>, 5G ME4 100 < U>< G=44= >^? 
G7G=?<>44 5L5D ·>E<? �<?<L <<>>=<=< 55D<L=< F4N><4?4=4<. 

�G 5D44 LG=< F4N><4?4L >5D4>><, EG6 4664? G7G=?<7< 100 <. U>< G=44= >DF<� 5^?74= 
5<FF4 ·>?4F74, >5=<= 5>L�4E<74 55D<?74=44, M74F74 4><<<= EG6 E4DD< F4N<<=?4=<4=4<, 5G ME4 
4<E>D5F EG�>D<L E<D4F<74 F4NE<D >^DE4F44<. 

�<D 75>F4D <4=4>==< EG�>D<L 446><<=?<7<=< 4=<�?4L GGG= �G=<447< D>D<G?4 F46E<O 
MF<?44<: t =  m= b · l ·/10 · q · r (1) 

5G 5D44 m= - EG�>D<L <5NUD<74 F5=7  EG6 ·46<< (=5FF>), <3; b - �4F>D?4D >D4E< >5=7?<7<, < l - M74F?4D G7G=?<7<, <; 
q - EG6 E4DD<, <3/c; 
r - EG�>D<L F5E=<>4?4D< $��. 
�<D 75>F4D74 EG6 5F>47<5 55D<L GGG= 74DGD 5^?74= E<D>=?4D E>=<=< �G=<447< D>D<G?4 

UD44<<44 ·<E>5?4L <G<><=: n = 10  · q / b · 1 ·  q  (2)
5G 5D44 qc - 5<FF4 E<D>==<=7 EG6 ^F>47G6G4=?<> �>5<?<OF<, <3/E. 
�. �. �D5DL56 [10] EG�>D<L 4D<�<74  ?5D?5=4<>G?OD >?<=74= G7G= M74F?4D (300 - 500 <) 

5^=?45 EG�>D<L GGG= <^?64??4=74= 4<E>D5F EG�>D<L GGG= �<?4<D4>?< G74F<4 �G6GD ��,-
1� =< F4>?<D MF44<. %G�>D<L G74F<4 �G6GD<74 EG6 U?<� F4D<>�447< 7<4D4=F?4D >D�4?< U>< 
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>G<� >4=4??4D44= %��-150/5� ?4EF 5>E<<?< >^G<4 =4E>E EF4=F<OE< UD44<<44 55D<?44<.
�<4<5FD< 220 << 5^?74= E5>F<O?4D< 4?N<<=<= �G6GD?4D< 5<?4= G74F<4 �G6GD=<=7 G<G<<=
G7G=?<7< 100 <5FD, E4DD< 120 ?/E. %G�>D<L G74F<4 �G6GD?4D<=<=7 ·4D 5<D E5>F<OE<=<=7 
G7G=?<7< 10,8 <5FD74G4 5^?<=<5, G=74 GGF4 5GD4<4 EG6 G<�4D7<G 5^?<L< >5D4> (4-D4E<).  

4-D4E<. &GD?< �4F>D >D4?<�?4D<44
M74F?4D74 <<?G?LE?< EG6 55D<L GGG=
>^G<4 G74F<4 �G6GD E5>F<OE<:     1 -
�G6GD; 2 - 5GD<?G6G< EG6 G<�4D7<G; 3-
F4O=G <>E?4<4;            4-F4O=G
<>E?4<4=<=7 �<?4<D47<; 5-
E5>F<O?4D=<=7 G?4=<L<.

%G6 G<�4D7<G?4D >D4E<447< <4E>D4 <L?>6 55D<?44<74= M><=?4D<=< 5F<LF<D<L44 
�4F>D >D4?<�< (45; 60; 72; 90 E<)74 F5=7 455 �45G? �<?<=44<.

%G6 G<�4D7<G G7G=?<7<=< �G=<447< D>D<G?4 5<?4= 4=<�?4L=< F4>?<D �<?<=74= [10]: L = 1,8 + (�> + 0,2 d )                        
(3)

5G 5D44 L  -  EG6 G<�4D7<G G7G=?<7<; 
�> - <>E?4<4 >5=7?<7<;d  - F4O=G <>E?4<4 �<?4<D47<=<=7 4<4<5FD<; 
1,8 - �4F>D >D4?<�<=<=7 M=7 ><G<> G<G<<= >4DD4?<7< �<=<4F< OD<<.  
%G6 G<�4D7<G G7G=?<7<=< 4=<�?4L 74DGD4F< �4F>D >D4?<�?4D<=<=7 FGD?< >5=7?<7< 

5<?4= 5>�?<�. %G�>D<L 5>L?4=<L<44= >?4<= EG�>D<L F5E=<>4E< M?5<5=F?4D<44= >5?<5 
G<��4= ·>?44 EG6 55D<L 64�F< (446><<=?<7<) 64 F<>??4D<=<=7 E>=< 4=<�?4=44<: Ç = Ë · �5  · 10 /30 ·  q (4)

5G 5D44 Ç  - <<?G?LE 446><<=?<7<, <<=GF; Ë - >�<< >5E<<<=<=7 ^DF4G4 <4=4>=<, < ; �5 - M74F G7G=?<7<, <; q - DGEE4F MF<?74= M74F74 55D<?44<74= EG6 E4DD<, ?/E. 
%G6 55D<L <<?G?LE?4D< E>=<=< 4=<�?4L GGG= �G=<447< D>D<G?4  F46E<O MF<?44<: n = m · a2 · Ë · 10 (5) 

5G 5D44 n - EG6 55D<L <<?G?LE?4D< E>=<; 
 m - ·<E>5?4=74= EG�>D<L <5NUD<, <3/74; 
 4 - M74F?4D >D4E<447< <4E>D4, <. 

�74D EG�>D<?44<74= <4=4>= 0,002...0,006 =<L45?<> ·4<44 ^DF4G4 64 >4< EG6 
^F>47G6G4=?<>447< FG?D>�?4D44= <5>D4F 5^?E4, G ·>?44 ��,-1� >^G<4 G74F<4 �G6GD<44= 
D>=44?4=<L F4?45 �<?<=44<. 

-74F?4D >D4E<447< <4E>D4 0,6 <, M74F =<L45?<7< 0,004, M74F G7G=?<7< 450 <, EG6 E4DD<
2 ?/E 64 EG�>D<L <5NUD< 1000 <3/74 5^?74=44 <<?G?LE 446><<=?<7< 45 <<=GF 64 <<?G?LE?4D 
E>=< 5 =< F4L><? MF44<. '74F<4 �G6GD=<=7 5<FF4 6>=44 F^EF45 FGD<L 64�F< 3,75 E 6 = 22,5 
E>4F 5^?44<, GG=>< 5GD<?G6G< EG6 G<�4D7<G 6 F4 M74F?4D74 E<7<4F �<?44< 64 M74F?4D74 EG6
55D<L 64�F< 3,75 E>4F 446>< MF<L< >5D4>, LG=<=7 GGG= ·4D 5<D M74F 45 44�<�444= E^=7 3,75
E>4F F^EF45 >?<L D56<<<44 5^?44<, 4574= EG?>E474 >5?<L <G<><=. �G 64�F 446><<44 55D<?74=
EG6 ·46<< E<=7<5 G?7<D44<, M74F FG5<44 UD<�?4D ·>E<? �<?74= ·>?44 �GD<=4<, 5G ME4 M74F
5^=?45 EG�>D<L44 DGEE4F MF<?<4=4<.

�><<<= M74F74 55D<?44<74= EG6 E4DD<=<=7 5F<5 5>D<L< 5<?4= F4L?4<4E<7 >�4D 
M74F?4D 5^=?45 EG�>D<L F5E=<>4E< ·<E>5< >5?F<D<?74= 5^?<5, G M74F=<=7 >^=44?4=7 
>5E<<<=<, ·4D4>4F?4=<L F57?<7< v 64 M74F447< EG6 E4DD< q, M74F74 EG6=<=7 E<=7<L (G74F<L)
446><<=?<7< t, M74F G7G=?<7< l =< 4=<�?4L44= <5>D4F.
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¶<E>5?4L GGG= 5>L?4=�<G <4N?G<>F?4D �G=<447<?4D: M74F GG�GD?<7< h5, <; FG5< 
>5=7?<7< b = 0; U= 456>D UF<�?<7< . =1;  �44<D-5G4<D?<> >>MDD<F<5=F< n = 0,04; M74F447< 
EG6=<=7 DGEE4F MF<?74= F57?<7< v = 0,1 </E; M74F?4D >D4E<447< <4E>D4 4, <; EG�>D<L <5NUD< F; 
5<D<=G< E>4F44 EG6=<=7 FG?D>��4 E<=7<L=<=7 ^DF4G4 F57?<7< K^D; EG�>D<?44<74= 44?4 
=<L45?<7< i. 

$>D<G?4?4D 5^=<G4 �G=<447<?4D ·<E>5?4=44<: 
�^=44?4=7 >5E<<<=<=7 N74E< 

Ë = ( b + · h · h2 = · h2 , <2;                             

-74F=<=7 =4<?4=74= ?5D<<5FD< 
Ç = b + 2 · h : + 2 · h : + <      (7) 

�<4D46?<> D44<GE 
R = Ë / Ç;  (8) 

 (5<D<=G< O�<=?4L<L44 R = h / 2), < 
�46?>6E><= 5^=<G4 FG?D>��4 <L?>6 55D<L F46E<D< 64 M><= FGD<74, ON=< �44<D-5G4GD?<> 
44D464E<74 5>�?<� F57?<> >>MDD<F<5=F< 

C = · G ,  5G 5D44 G = 1,5:n ; (9) 

M74F447< ·4D4>4F F57?<7< 
³4>? = C · RJ, </E. (10) 

% 64 R �<=<4F=< �^=74= ·>?44 �G=<447<=< ·>E<? �<?4<<7: 
³4>? = 1/0,04·[h / 2]1/3·   (11) 

³4 > ?  = 1/0,04·[h / 2]1 /3·[ h / 2]1 /2         (12) 
�G F5=7?4<444=  h 4=<�?4=44<, <; 

h = 2 · [0,04 · ³4>? / �1/2 ]5/6     (13) 
 ³4>? 64 h <4N?G< �<=<4F?4D 5^=<G4   �G=<447<?4D F>?<?44< 

q max =  · ³4>? · h2 (14) 
-74F=<=7 G7G=?<7<=< l G E<7<4F �<?44<74= <4=4>=74 F5=7 a·l L4DF44= >5?<5 G<�<5 

4=<�?4=4<. %G�>D<L <5NUD<44 F 5G <4=4>=74 t 64�F44 q E4DD 5<?4= m·a·l/10000 ·46<447< EG6 
55D<L 74DGD. �G F5=7?<>44=  m·a·l/10000= q· t M74F G7G=?<7< 4=<�?4=44< [9]:    

l = 3,6· q· t·10000/ m · a.                         (15) 
�>><F4 l 64 t =><4N?G<=< F>?<L GGG= ³ L<<<?<L <4=4>=< 5^=<G4 �^D  ^DF4G4 

L<<<?<L F57?<7< 5<?4= t 64�F <G<44 L<<<?<L< >5D4> 5^?74= M74F=<=7 1 <5FD G7G=?<7<74 
55D<?74= m · a · l/10000 EG6 ·46<<44= >5?<5 G<�<5 <>><=G< F5=7?4<4 FG7<?44<, ON=<.  

m·a · l /10000 = K^D ·t · ³                               (16) 
'L5G D>D<G?474 K^p = Ko /t1a �<=<4F=< �^=74= ·>?44  �G=<447<=< ·>E<? �<?4<<7: 

m · a · l / 10000 = K0 / t1a · t · ³ = K0 · ³ · t1 - a (17) 
 �G 5D44= 

t = [m · a / 10000 · K0 · ³ ]2/(1-n) (18) 
³ = » · h · : +  

(19) 

5G 5D44 »-M74F=<=7 U= 456>D?4D<74 EG6=<=7 U=?4<4 L<<<?<L<=< ·<E>574 >?G6G<  
>>MDD<F<5=F (5=7<? FG?D>�?4D GGG=-1,5, >�<D FG?D>�?4D GGG=-2,5). 

�?<=74= �<=<4F=< t M74F G7G=?<7<=< l ·<E>5?4L GGG= <L?4F44<. ¶<E>5?4=74= M74F 
G7G=?<7<=< EG�>D<L  44?4E< G7G=?<7< L �<=<4F<74G4 �>?4<�E<7 OE?<F?4=4<.  

%G�>D<L=< F^�D< F4L><? MF<L44 44?4 G7G=?<7< 5^=<G4 G<�4D<L M74F?4D<=<=7 E>=< 
4=<�?4=44<: 

N1 = L / l (20) 
%G�>D<L 44?4E<447< 54DG4 EG�>D<L M74F?4D<=<=7 G<G<<= E>=<: 

N2 = N1 · B/a (21) 

  %G�>D<L 44?4E<44 54DG4 M74F=< EG�>D<L >5G4N - >G=4G7 (&=24 E>4F) 4<4?74 >L<D<?<L< 
·<E>574 >?<=E4, G ·>?44 5<D 64�F44 <L?4=4<74= M74F?4D E>=<: 
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Q = q ·N (22) 
5G 5D44, q 3 EG6 >�<<<. 
%G6G<=<=7 <5·=4F G=G<4>D?<7< �G=<447<G4 ·<E>5?4=44<: 

� = 3,6 · q· t · K / m (23) 
5G 5D44,  t - EG�>D<L 446><<=?<7<;  
                F - EG�>D<L <5NUD<,  
CG�>D<L44 �4F=4L44<74= EG6G<?4D E>=< 

n = Ë / �· t (24) 
5G 5D44 Ë 3 EG�>D<L <4=4>=<, 74; t 3 EG�>D<L 446><<=?<7<, >G=. 
%G�>D<L F5E=<>4E< M?5<5=F?4D<=< <?<<=-F44�<�>F <G4EE4E4?4D< F46E<O?4D< 4E>E<44 

�45G? �<?<=44<. 
-74F?45 EG�>D<L=<=7 4E>E<= >4<G<?<>?4D<: M74F G7G=?<7< 5^=?45 FG?D>�=<=7 =>F5><E 

=4<?4=<L<, EG6G<?4D <L G=G<4>D?<7<=<=7 ?4EF?<7< (E<5=444 0,4 - 1,0 74), ><G<> EG�>D<L 
<5NUD?4D<=< 5<?4= EG�>D<L �<=<=?<7< 64 5>L�4?4D [9]. 

%G�>D<L F5E=<>4E< M?5<5=F?4D<=< <?<<=-F44�<�>F <G4EE4E4?4D< �45G? �<?74= 
F46E<O?4D<74 5<=>4= FG?D>�=<=7 EG6 ^F>47G6G4=?<7< 5^=<G4 M74F G7G=?<7< 64 EG�>D<L 
M74F?4D< =<L45?4D<74 5>�?<� D46<L44 M74F447<  EG6 E4DD< ·4< FGD?<G4 5^?44<. 

%G?>E4. �D GEF<44= M74F >?<5 EG�>D<L44 <466G4 F5E=>?>7<O?4D 64 F5E=<> 6>E<F4?4D 
F4·?<?<=< ^D74=<L 5^=<G4 >?<5 5>D<?74= <L?4D F4·?<?< 5^=<G4 �G=<447< EG?>E4?4D74 
>5?<L <G<><=: 

1. -74F?45 EG�>D<L GGG= F5E=<> 6>E<F4?4D, �GD<?<4?4D, F5E=>?>7<O 64 
>>=EFDG>F<O?4D=<=7 <GD4>>45?<7<, �^??4L L4D><F?4D< 64 5>L�4DG6G4=?<7< 5<?4= D4D� 
�<?G6G< ·4D E<? FGD?4D74 M74. �<D>� G?4D EG�>D<L F4DF<5< F4?45?4D<74 5F4D?<G4 646>5 
55D<4E?<7<=<=7 4E>E<= E4545< M74F G7G=?<7< 5^=<G4 D4>? �4F?4<=< 5<D E<?44 =4<?4L 
<<>>=<OF< <466G4 M<4E?<7<4<D. 

2. %G6=< M74F?45 EG�>D<L ^D74=<L =4F<64E<44 FGD?< F4>?<D 64 F46E<O?4D <466G4. 
�^DE4F<?74= F46E<O?4D=<=7 E<?<4-E<??<7< EG�>D<L F5E=<>4E< M?5<5=F?4D<=< ·<E>5?4L44 
E57<?4D?< >4<G<?<>?4D74 >?<5 >5?44<, 6G<?444= M74F=< N6<?<L<=< >?4<=< >?<L 64 M><= 
GGG= >5D4>?< FG?D>� =4<?<7<=< F5><E F4N<<=?4L GGG= DGEE4F MF<?74= EG6 E4DD<=< ·<E>5?4L 
F4?45 �<?<=44<. 

3.  ��<<=<=7 ·4D4>4F<74 �4DL<?<> >^DE4F><G< 4E>E<= 5^?<5, 4><<<= >�<<44 M74F74 EG6 
55D<L44 M74F=<=7 7<4D46?<> ·<E>5<=< 5464D<L44 ·4? �<?<L F4?45 �<?<=44<. �<4D46?<> 
�4DL<?<>=< 4=<�?4L GEG?< �44<D - 5G4<D?<> >>MDD<F<5=F< (?)74 5>�?<� ·<E>5?4=44<.  
 
�445<UF?4D D^=E4F< 

 
1. �755><EF>= $5E?G5?<>4E< �D57<45=F<=<=7 2020 =<? 10 <N?447< �$ -6024 E>=?< 

<�755><EF>= $5E?G5?<>4E< EG6 E^64?<7<=< D<6>6?4=F<D<L=<=7 2020-2030 =<??4D74 
<^?64??4=74= >>=F5E?F<OE<= D4D<>=<. 

2. �755><EF>= $5E?G5?<>4E< �D57<45=F<=<=7 2021 =<? 24 D56D4?447< ��-5005-E>=?< 
<�755><EF>= $5E?G5?<>4E<44 EG6 D5EGDE?4D<=< 5>L�4D<L 64 <DD<74F<O E5>F>D<=< 
D<6>6?4=F<D<L=<=7 2021-2023 =<??4D74 <^?64??4=74= %&$�&���/%�= �4D>D<. 

3. �F464=>6 �.'. %G�>D<L M74F?4D<=<=7 FG5<=< 7<G?4L �GD<?<4E<. (�?<<= <L?4=<4-
?4F5=F).  IP CONSULTING CENTER. GUVOHNOMA 7 002635. 12.11.2020. 

4. �5<<L .. %. %>65DL5=EF6>64=<5 ?>?<64 E<D>=4<<. �5?<>D4F<O < 6>4=>5 E>7O=EF6>. 
1988. 78. E. 35-37. 

5. �F464=>6 �.'., �4FO>G5>6 �.,. <%>65DL5=EF6>64=<5 F5E=>?>7<<, >55E?5G<64NM5= 
D46=><5D=>EFL G6?46=5=<O >>D=5>5<F45<>7> E?>O ?>G6O, >D>L45<>= ?> 5>D>744<= 
//�564G=4D>4=4O =4GG=>-?D4>F<G5E>4O >>=D5D5=F<O «�>44 4?O GEF>=G<6>7> D476<F<O 
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STUDY OF HYDRAULIC FLOW PARAMETERS WHEN CUTTING IRRIGATION 

FUROWS 
ANNOTATION 

The main task of furrow irrigation is to supply the irrigation rate to the plot, and this rate 
should be evenly distributed over the area of the irrigated plot. The duration of water absorption into 
the soil will not be the same both along the length of the furrow and along the width of the site, the 
faster the water reaches the estimated length of the furrow, the  more  uniform wetting and less 
unproductive water loss is provided. This work is devoted to the issues of field and laboratory studies 
of the process of water propagation to the end of the furrow. 

Keywords: density, layer, area, moisture, slope, irrigation, irrigation water, technology, 
technical means, experience, layout, loam, furrow. 

 
�<D<L. .DF<<<744 EG�>D<?44<74= <4=4>=?4D=< >O<?>=4 <L?4F<L 64 

E4<4D44>D?<7<=< >L<D<L74 UD44< 55D44<74= O=7< F5E=>?>7<O?4D=< OD4F<L 5^=<G4 
F44�<�>F?4D ^F>47<L 64 G?4D=< 4<4?44 �^??4L 5^=<G4 G>D4- F445<D?4D 4<4?74 >L<D<?<>�44. 
2017-2021 =<??4D74 <^?64??4=74= �755><EF>= $5E?G5?<>4E<=< D<6>6?4=F<D<L=<=7 55LF4 
GEFG6>D =^=4?<L< 5^=<G4 ¶4D4>4F?4D EFD4F57<OE<44 <%G�>D<?44<74= 5D?4D=<=7 <5?<>D4F<6 
·>?4F<=< O=444 OEL<?4L, <5?<>D4F<6 64 <DD<74F<O >5N5>F?4D< F4D<>�?4D<=< 
D<6>6?4=F<D<L, �<L?>� E^64?<7< <L?45 G<�4D<L E>·4E<74 <=F5=E<6 GEG??4D=<, M=7 4664?>, 
EG6 64 M=5D75F<> D5EGDE?4D=< F564=4<74= 74<>=46<= F5E=>?>7<O?4D=< >5=7 6>D<= MF<L= 
5^=<G4 647<D4?4D 55?7<?4=74=. �47>GD 647<D4?4D=< 4<4?74 >L<D<L44, 6G<?444= <==>64F<>= 
F5E=>?>7<O?4D 64 F5E=<> 6>E<F4?4D=< �^??4L >D�4?< O=7< 74<>=46<= EG6F564<>>D 
F5E=>?>7<O?4D=< <L?45 G<�<L <G·<< ·<E>5?4=44<.  

�755><EF>= $5E?G5?<>4E< �D57<45=F<=<=7 2020 =<? 10 <N?447< �$-6024 <�755><EF>= 
$5E?G5?<>4E< EG6 E^64?<7<=< D<6>6?4=F<D<L=<=7 2020 -2030 =<??4D74 <^?64??4=74= 
>>=F5?F<OE<=< F4E4<�?4L F^�D<E<44=7< D4D<>=<, 2019 =<? 9 >>FO5D447< ��-4486 E>=?< <%G6 
D5EGDE?4D<=< 5>L�4D<L F<7<<<=< O=444 F4>><<??4LF<D<L 5^=<G4 G>D4-F445<D?4D< 
F^�D<E<44= 7< �4D>D<, 2021 =<? 24 D56D4?447< ��-5005-E>=?< <�755><EF>= $5E?G5?<>4E<44 
EG6 D5EGDE?4D<=< 5>L�4D<L 64 <DD<74F<O E5>F>D<=< D<6>6?4=F<D<L=<=7 2021-2023 
=<??4D74 <^?64??4=74= %&$�&���/%�= �4D>D<44 ·4<44 <47>GD D4>?<OF74 F57<L?< 5>L�4 
<5NUD<=-·G�G�<= ·G664F?4D44 55?7<?4=74= 647<D4?4D=< 4<4?74 >L<D<L74 GL5G 4<EE5DF4F<O 
F44�<�>F< <G4=O= 44D46444 E<7<4F �<?44< [1, 2].  

&44�<�>F <5F>4<>4E<. �<4D46?<>4 =G�F4< =474D<44= M74F?45 EG�>D<L=< ^74D> 5>�?<� 
<>>< 64D4U= E<D4F<44 F4E466GD �<?<L <G<><=: M74F?4D ^74=< 5^=?45 EG6=<=7  F4D�4?<L< 64 
5D74 EG6=<=7 E<=7<L<. -74F?45 EG�>D<L=<=7 4E>E<= 647<D4E< 44?474 EG�>D<L <5NUD<=< 
G74F<L44= <5>D4F 5^?<5, 5G 5D44 GL5G <5NUD EG�>D<L <4=4>=< 44?4E< 5^=<G4 F5><E 
F4�E<<?4=74= 5^?<L< >5D4>. -74F?45 EG�>D<L L4D><F<44 54DG4  EG�>D<?44<74= <4=4>= 44?4E< 
5^=?45 =4<?<>=< 5<D <4D><44 F4N<<=?4L 45OD?< <G<><= M<4E, GG=>< FG?D>��4 EG6=<=7 
L<<<?<L 446><<=?<7< M74F=<=7 G7G=?<7< 5^=<G4 ·4< 44?4=<=7 >5=7?<7< 5^=<G4 ·4< 5<D E<? 
5^?<4=4<. %G6 M74F=<=7 ·<E>5?4=74= G7G=?<7<74 �4=G4 F57D>� MD<LE4, LG=G4 F5><E =4<?4=<L 
F4N<<=?4=44< 64  EG6=<=7 E4<4D4E<7 =^�>F<?<L?4D< >4<4O4<. �47>GD <L44 EG6=<=7 M74F 
>E<D<74G4 F4D�4?<L 64D4U=<=< >^D<5 G<�<?44< (5>L< 55D> M74F?4D) [4]. 
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%G�>D<L=<=7 4==4= GL5G 5>E�<G<44, EG6=<=7 5F<5 5>D<L 64�F<=<  >4<4=F<D74= ·>?44 
EG�>D<L EG6<=<=7 E57<?4D?< F564?<L<74 MD<L<L <G<><=. %G�>D<L <5NUD<74 F^�D< 
>5?44<74= EG6 <<�4>D< M74F=<=7 5GFG= G7G=?<7< 5^=?45 5<D F5><E44 L<<<?<L< >5D4>. 

.�>D<447<?4D74 4E>E?4=<5, G7?G>E<7 EG6 G74F<L44 EG�>D<L �GD<?<4E<44= 
D>=44?4=74= ·>?44  M74F 5^=?45 EG6 F4�E<<?4=<L 64D4U=<=< 7<4D46?<> ·<E>5?4L GEG?<=< 
4E>E?45 55D<L <4�E44 �<?<5 �^=<?4< 64 GL5G <4�E4474 MD<L<L GGG= �G=<447< 647<D4?4D 
55?7<?4=4<: 

- G7?G>E<7 EG6 G74F<L 64�F<44 M74F 5^=?45 EG6 F4�E<<?4=<L 64D4U=<=<=7 
�>=G=<OF?4D<=< =474D<= ^D74=<L=< 5464D<L;  

- F45<<= L4D><F?4D44 F46D<54?4D=< ^F>47<L GEG?<=< ^7?4LF<D<L GGG= N6<?<5 
>5F<4=4<74= 64 N6<?<5 >5F44<74= <>45??4D44 ?45>D4F>D<O F44�<�>F?4D<=< ^F>47<L; 

- 4=<�?>6G< ><<??4D74 �4D45 M74F 5^=?45 EG6=<=7 F4D�4?<L 64D4U=< 5^=<G4 
M>E?5D<<5=F4? F44�<�>F?4D ^F>47<L, LG=<=745> >�<< 64 ^74==<=7 4E>E<= 7<4D46?<> 
?4D4<5FD?4D<=< F>?<L: >^=44?4=7 >5E<< <4=4>=<, =4<?4=74= ?5D<<5FD<, 7<4D46?<> D44<GE<, 
M>6<64?5=F �44<D-5G4<D?<>, 64�F 5^=<G4 ^774DG6G< 7<4D46?<> <L�4?4=<L >>MDD<F<5=F<, 
6<E<=<=7 >�<< F57?<7< 64 EG6 >�<<< F57?<7<; 

- M74F 5^=?45 F4D�4?74= EG6 64D4U=<=<=7 <4F5<4F<> <>45?<=< <L?45 G<�<L, 7<4D46?<> 
·<E>5?4L 5^=<G4 F46E<O?4D 55D<L [6]. 

�45>D4F>D<O F44�<�>F?4D<. %G�>D<L M74F?4D< 7<4D46?<>4E<=<=7 ?45>D4F>D<O 
F5>L<DG6?4D< F^�D< 5GDG4>?< >5E<<74 M74 5^?74= <4EEGE <^?64??4=74= ><G<> >==4?4=74= 
7<4D46?<> ?>F>>44 >?<5 5>D<?4<. 

�GD<?<4=<=7 (EF5=4) G<G<<= G7G=?<7< 10 <, ?>F>>=<=7 <LG< G7G=?<7< 8 <, >5=7?<7< 
1,5 <, U= 456>D 54?4=4?<7< 1,1 < (1-D4E<). �GD<?<4 (EF5=4) FG?D>� 5<?4= F^?4<D<?74= 4E>E<= 
<4<L44= <5>D4F. %F5=4 >>D?GE<=<=7 N�>D< �<E<<44 <LG< 6<·>7 ^D=4F<?74= 5^?<5, >4F>> 
5<?4= M74F >?7<G, <LG< 6<·>7=< 5>L�4D<L GGG= D54G>F>D 64 G<�<D?< 46<74F5?44= F4L><? 
F>?74=.   

%G6 =4E>E UD44<<44  G<G<<= 5>E<<?< ·>6G744= ?>F>>>4 55D<?44<. �>L<44 EG6 <4<L74 
F^DF  5GDG4>?< EG6 ^?G47<G<44= >5?<5 FGL44<, 5G 5D44 EG6 ^?G47<G 6>=?4L74=. �5D4>?< EG6 
E4DD< ?>F>>44= F4L�4D<44 <4EEGE E4DD ^?G47<G UD44<<44 ^D=4F<?74=, >5=<= EG6 ?>F>>>4 
>5?<5 FGL44<. �G ME4 >?<=74= 7<G?4=<474= 64 7<G?4=74= M74F <>45??4D< GEF<44 F46D<54?4D 
^F>47<L <<>>=<=< 55D44<. �>F>>=<=7 ?4EF>< �<E<<44 D<?FD?< �G6GD?< 4D5=46 <466G4. 
$<?FD?>6G< <4F5D<4??4D �4F?4<< L4�4? U>< �G<?< <4=44 F>L44= F4L><? F>?74=. �>F>> 
>E<D<44 F4?45 �<?<=74= E4F·=< E4�?45 FGD<L GGG= 7G?D<= 5<?4= 6<·>7?4=74=. �>F>> >E<D<44 
>�<5 G<�4UF74= E4DD=< 4=<�?4L GGG= ^?G>6 �G6GD< ^D=4F<?74=. %F5=4 =<L45?<>=< D>EF?4L 
(D>EF?>6G< 5>?F) GGG= >44<= <5E4=<7< 5<?4= 6<·>7?4=74=.  

 
1- D4E<. %G�>D<L M74F?4D< 7<4D46?<>4E<=<=7 F44�<�>F< GGG= >==4?4=74= ?45>D4F>D<O 

EF5=4-?>F>7<: 
1- F^�D< 5GDG4>?< >5E<<447< ><G<> >==4?4=74= 7<4D46?<> ?>F>>; 2 - M74F >?7<G; 3 - 

>4F>>; 4 - <LG< 6<·>7=< 5>L�4D<L <5E4=<7<< (M?5>FD 46<74F5?L, D54G>F>D, G<�<D); 5 - 
=<L45=< 5>L�4D<L <5E4=<7<<; 6 - 4D5=46; 7 - EG6 <4<L< (54>); 8 - EG6 G74F<L �G6GD<; 9 - EG6 
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^?G47<G; 10 - F>DFG6G< E<< 4D�>=. 
�45>D4F>D<O L4D><F<44 GG E<? FG?D>� L4D><F<44 F46D<54 <L?4D< >?<5 5>D<?4<. 

�<D<=G< F46D<5444 ?>F>> 5=7<? �G<>� 5<?4= F^?4<D<?74=. -74F <4EEGE <>E?4<4 5<?4= 
>?<=74= 64 7<G?4=74=. -74F FG5<=<=7 55D<?74= =<L45?<7< D>EF?>6G< 5>?F?4D 5<?4= ?>F>>=<=7 
=<L45?<7<=< ^774DF<D<L 5<?4= F4N<<=?4=44<. '7?G>E<7 EG6 G74F<L44 F46D<54?4D 
^F>47<?<5, F45<<= F44�<�>F?4D ^F>47<L <5F>4<>4E< ^7?4LF<D<?4<. &46D<54?4D �G=<447< 
>5F<4->5F?<>44 ^F>47<?4<. -74F=<=< >?<=74=44= >5=<= M74F=<=7 FG5< 5<D 64�F44 7<G?4=4<. 
�5=<= EG6 <4N?G< E4DD 5<?4= 55D<?4<. 

�45>D4F>D<O F46D<54?4D<44 �G=<447< �<=<4F?4D ^?G4=4<: EG6 >�<<<=<=7 ·>?4F< 
55?7<?4=4<, M74F=< EG6 5<?4= F^?4<D<L GG�GD?<7<, M74F447< EG6 >�<<<=<=7 ^DF4G4 F57?<7< 
·4<44 5<D F5><E >�<<=<=7 =>D<4? GG�GD?<7<, M74F?4D=<=7 GG�GD?<7< 64 G7G=?<7< 5^=?45 
FG?D>� =4<?<7<. �>D<4? GG�GD?<> �G=<447<G4 4=<�?4=4<: ?>F>> >E<D<44 6>=?4L74= 7G?D<=  
UD44<<44 5<D �4F>D EG6 >^F4D<?<L< 64 ?4E4=<L< M7D< G<7<�?4D< OD4F<?4<. �.�.�57644=<=7 
[23; 85-5.] F44�<�>F?4D<44 5^?74=< >45<, 5<D <4D><44 ·4D4>4F?4=<L F4?45<74 646>5 
55D44<74= GG�GD?<> E<D4F<44  MD><= E<DF=<=7  ?4E4=<L ·>?4F<44= >^F4D<?<L ·>?F<447<  
^F<L =G�F4E<74 <>E >5?44<74= GG�GD?<> E<D4F<44 �45G? �<?<=4<. �<D F5><E >�<<=<=7 =>D<4? 
GG�GD?<7<74 <>E >5?44<74= 5G GG�GD?<> 7D4D<> GEG?44 4=<�?4=4<. �4DG4 F46D<54?4D GGG= 
7<4D46?<> <L�4?4=<L >>MDD<F<5=F<=< »0 64 $5==>?L4E E>=<=< Re 4=<�?4L �G=<447< 
5>�?<�?<>?4D 5^=<G4 4<4?74 >L<D<?4<:  = 7 7 7                                                                      

(1) 
64 5 = 7                                                         (2) 

5G 5D44 2 7<4D46?<> D44<GE; 2 M74F?4D FG5< =<L45<; 2 >�<<=<=7 ^DF4G4 F57?<7<; 2MD><= FGL<L F57?4=<L<; 2 U?<L�>�?<>=<=7 ><=5<4F<> >>MDD<F<5=F<. 
,G F4D<�4 4=<�?4=74=  7<4D46?<> <L�4?4=<L >>MDD<F<5=F<  - 7<4D46?<> 

<L�4?4=<L >>MDD<F<5=F< M 5<?4= F4��>E?4=<5 , G >644D4F<> �4DL<?<> E>·4E< GGG= 
�.�.�57644 D>D<G?4E< [9] 5^=<G4 R, k ?4D4<5FD?4D<=< 4=<�?>6G< <>E �<=<4F?4D44 
·<E>5?4=74=:  

M = 4 7 + 4.25                                            (3) 

�G 5D44 M>6<64?5=F?< �44<D-5G4<D?<> > �.%.�=>D>7 F46E<O=><4E< 5^=<G4 4=<�?4=4< 
[10]: = 0,785 7 .                                               (4) 

5G 5D44  - >5E4>=<=7 ^DF4G4 4<4<5FD<, >5E4>?4D=<=7 7D4=G?><5FD<> F4D><5<=<=7 M7D< 
G<7<�<44= >?<=74= 50 % ?< F4N<<=?4=74=?<>. 

-7D< G<7<�=< �GD<L GGG= ·4D 5<D 5^?4>=<=7 GGF4 E4D4>F5D?< ^?G4<<=< (G7G=?<7< l, 
>5=7?<7< b, 54?4=4?<7< h) 64 ^DF4G4 �<=<4F<=< 556>E<F4 ^?G4L =^?< 5<?4= >5E4>?4D ^?G4<< 
4=<�?4=4<: 5D =                                                    (5) 

,G=44= �<?<5, N7 U>< G=44= >DF<� M74F G7G=?<7<=<=7 5<D <5FD<44 6>=?4L74= 
>5E4>?4D ^?G4<?4D< 4=<�?4=4<. ,G=44= E^=7 <4N?G< 4<4<5FD447< >5E4>?4D=<=7 D><7 
<<�4>D<=<=7 >5E4>?4D=<=7 G<G<<= E>=<74 =<E54F4= G?GL< �G=<447< D>D<G?4 UD44<<44 
4=<�?4=4<: = ��� 7 100%                                             (6) 

5G 5D44  - <4N?G<  4<4<5FD447< >5E4>?4D E>=<;  ��� 3 >5E4>?4D=<=7 G<G<<= E>=<. 
�?<=74= =4F<64?4D 4E>E<44 >5E4>?4D 7D4=G?><5FD<> F4D><5<=<=7 M7D< G<7<�< �GD<?4< 
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(2-D4E<). %^=7D4 FG?D>� ?>F>>44= G<�4D<?<5, 44EF?45>< =4<?<>>4G4 �GD<F<?4< 64 >5=<=7< 
F46D<54?4D GGG= F4=UD?4=4<. 

-74F44 E>4<D 5^?44<74= ^74=447< 64D4U=?4D74 ><4 F46D<54?4D 446><<44 >G74F<L?4D 
�GDG� M74F=<=7 �^7�4?<4E ^74=<44= D>=44?4=<L <<>>=<OF<=< F4>?<D MF4<. �G=<=7 GGG= 
<>><=G< �4F>D F46D<54?4D44 G4=7E<<>= �G<>�=<   d = 1/35 E< ^DF4G4 4<4<5FD?< �44<D-
5G4<D?<>447< GG5GDG4> >^=44?4=7 >5E<<?< ^74=74 L4�4?=<=7 N6<?<4=4<74= <>45?< 5<?4= 
4?<4LF<D<?<5, 5G 5D44 �GDG� M74F >5E4>?4D< ^DF4G4 4<4<5FD<74 F^�D< >5?<L< U>< �GDG� 
M74F=<=7 M>6<64?5=F �44<D-5G4GD?<7< N6<?<4=4<74= <>45? �44<D-5G4GD?<7<74 F4E<<=4= F5=7 
5^?<L< >5D4>. .�>D<44 F4E6<D?4=74= >?5D4F<O?4D ·4< N6<?<4=4<74= <>45?44 4<4?74 
>L<D<?4<. �DG=F 5<?4= ^F>47<?74= F46D<54?4D44 4E>E<= ?4D4<5FD?4D  �G=<447< >D4?<�?4D44  
^774D4<:  = 1200 & 3200; = 0,06 & 0,12; = 0,0249 & 0,0346;  = 0,0249 & 0,0346; = 11,5 & 21,3 < ; = 0.3 & 1,0 ?E ;                   = 0,81 & 0,907. 

.6<?<4=4<74= <>45?447< F46D<54?4D44 O�<= �<=<4F?4D >?<=4<: = 1300 & 3700; = 0,0329 & 0,137; = 0,0252 & 0,0387; = 0,0005 & 0,002; = 15,6 & 32,9 </ ; = 0,3 & 1,0 ?/E;  /  = 0,85 & 0,965. 
'L5G <>>< �4F>D F46D<54?4D44 M>6<64?5=F?< �44<D-5G4<D?<> k=0,983 E<.74 F5=7 

5^?4<. &46D<54 <4N?G<>F?4D<=< EF4F<EF<> �4=F4 <L?4L =4F<64E<44 EG�>D<L M74F<=<=7 
7<4D46?<> <L�4?4=<L >>MDD<F<5=F<=< 4=<�?4L GGG= �G=<447< 5>�?<�?<> >?<=74= (�. �. 
�57644 D>D<G?4E<74  4=<�?<> ><D<F<?74=) 5^?<5, >?4<=44= G7?G>E<7 EG6 G74F<L >45< 4<E>D5F 
EG6 G74F<L44 (5<D<=G< F^?�<= GGG=) EG�>D<L M74F?4D<=<=7 7<4D46?<> <L�4?4=<L 
>>MDD<F<5=F<=< 4=<�?4L <G<><=:  

M = 4 7 + 4.61                                  (7) 

&46D<54 =4F<64?4D< 5^=<G4 5>�?<�?<> 7D4D<7< �GD<?4<         =  ,                  (8) 

 

2-D4E<. =  ,  5>�?<�?<> 7D4D<7< 
__ - F46D<54 =G�F4?4D<; 
° - �57644 
  - �. 5^=<G4 =G�F4?4D=<=7 
6>=?4LG6<. 
 

 

�G=<447< 3-D4E<44 EG�>D<L M74F?4D< 7<4D46?<>4E<=<=7 F44�<�>F< >?<5 5>D<L GGG= 
F4=UD?4=74= >==4?4=74= ?45>D4F>D<O EF5=4-?>F>7<=<=7 4E? =GEE4E< >5?F<D<5 ̂ F<?74=. �47>GD 
�GD<?<4 UD44<<44 F4?454 64 <47<EFD?4D GGG= ?45>D4F>D<O F44�<�>F?4D< >?<5 5>D<L =^?74 
�^=<?74= [3]. 
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3- D4E<. %G�>D<L M74F?4D< 7<4D46?<>4E<=<=7 F44�<�>F< GGG= >==4?4=74= ?45>D4F>D<O
EF5=4-?>F>7<=<=7 4E? =GEE4E<. 

%G?>E4. 1. -74F44 EG6 F4�E<<>F< 64D4U=<=<=7 �>=G=<OF?4D<=< =474D<= ^D74=<L; 
F46D<54?4D=< F45<<= L4D><F44 ^F>47<L <5F>4<>4E<=< �4=F4 <L?4L GGG= N6<?<4=4<74= 64 
N6<?44<74= <>45??4D44 ?45>D4F>D<O <L?4D< >?<5 5>D<?4<; 4=<�?>6G< ><<??4D74 5>�?<� 
D46<L44  M74F44 EG6 F4�E<<>F< 64D4U=< F46D<54 F44�<�>F?4D< ^F>47<?4<, >�<< 64 ^74==<=7 
4E>E<= 7<4D46?<> ?4D4<5FD?4D< 4=<�?4=4<: >^=44?4=7 >5E<< N74E<, =4<?4=74=?<> ?5D<<5FD<, 
7<4D46?<> D44<GE, M>6<64?5=F?< �44<D-5G4<D?<>, 64�F 5^=<G4 ^774DG6G< 7<4D46?<> 
<L�4?4=<L >>MDD<F<5=F<, >�<< F57?<7<; M74F44 EG6 F4D�4?<L<=<=7 <4F5<4F<> <>45?< <L?45 
G<�<?4<, 7<4D46?<> ·<E>5?4L74 F46E<O 55D<?4<. 

2. %G6=<=7 >�<<< M74F?4D >E<D<74G4 5>D<L F57?<7< 64 64�F<; M74F?4D G7G=?<7< 5^=?45
F<> FG?D>� =4<?<7<=<=7 M?ND4E<; M74F?4D G7G=?<7< 5^=?45 FG?D>� =4<?<7<=<=7 5<D E<??<7< 
>>MDD<F<5=F<; EG�>D<L F5E=<>4E< $.�.�. 4=<�?4=4<; �^74 ^E<L< 64 D<6>6?4=<L<=<=7 
D5=>?>7<> >G74F<L?4D< ^F>47<?4<. 

3. �45>D4F>D<O F46D<54E<44 EG6 >�<<<=<=7 ·>?4F< 55?7<?4=4<, M74F=< EG6 5<?4=
F^?4<D<L GG�GD?<7<, M74F447< ̂ DF4G4 EG6 >�<<< F57?<7< 64 F5><E >�<<=<=7 =>D<4? GG�GD?<7<, 
M74F?4D=<=7 G7G=?<7< 64 GG�GD?<7< 5^=?45 FG?D>� =4<?<7< >45< >4FF4?<>?4D ^?G4=4<. 

4. �4?4 F44�<�>F<44 FG?D>�, <�?<< 64 M><=?4D44= D>=44?4=74= ·>?44 F46D<54 44?4E<
F4=?4=4< 64 4E>E?4=4<; 54DG4 64D4U=?4D=< >G74F<5 5>D<L GGG= 44?4 F46D<54E<=<=7 44EFGD< 
<L?45 G<�<?4<; 46F><4F<> 5>L�4D<L F<7<<?< M74F >?G6G<  64 7<G?>6G< 47D574F74 47D>F5E=<> 
64 F5E=<> F4?45?4D L4>??4=F<D<?4<; F46D<54 44?4E<=< EG�>D<L E4<4D44>D?<7<, 
G=G<4>D?<7<, EG�>D<L D56<<?4D< 64 EG�>D<L F5E=<>4E<=<=7 $��  54·>?4=4<; F5E=>?>7<O 
4E>E<44 M><=?4D=<=7 D<6>6?4=<L 5>E�<G?4D<44 EG�>D<L F5E=>?>7<OE< EG�>D<L 
M74F?4D<=<=7 ?>=<·46<= ?4D4<5FD?4D< F5E=>?>7<O74 <>E?<7< ^D74=<?4< 64 4E>E?4=4<. 

�445<UF?4D D^=E4F< 

1. �755><EF>= $5E?G5?<>4E< �D57<45=F<=<=7 2020 =<? 10 <N?447< �$ -6024 E>=?<
<�755><EF>= $5E?G5?<>4E< EG6 E^64?<7<=< D<6>6?4=F<D<L=<=7 2020-2030 =<??4D74
<^?64??4=74= >>=F5E?F<OE<= D4D<>=<.

2. �755><EF>= $5E?G5?<>4E< �D57<45=F<=<=7 2021 =<? 24 D56D4?447< ��-5005-E>=?<
<�755><EF>= $5E?G5?<>4E<44 EG6 D5EGDE?4D<=< 5>L�4D<L 64 <DD<74F<O E5>F>D<=<
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3. �F464=>6 �.'. %G�>D<L M74F?4D< 7<4D46?<>4E<=<=7 F44�<�>F< GGG= >==4?4=74=
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HEALTH AND SAFETY DURING THE OPERATION OF IRRIGATION SYSTEM 
FACILITIES 

�NNOTATION 
The article presents the issues of ensuring the safety of irrigation system facilities, accidents 

at facilities, labor protection during the operation of these facilities. Particular attention is paid to the 
labor protection of work processes during the operation of facilities. 

Key words: irrigation, labor, protection, accident, building, water. 

�G=U 4·>?<E<=< >7<�->6�4F E46DE<7?<7< 54DG4 <4<?4>4F?4D=<=7 4E>E<= <G4<<>E< 
·<E>5?4=44<. ,G <4�E4444 4G=U=<=7 >^??45 <4<?4>4F?4D<44 EG6 ><5>D< �GD<?<L<  4<4?<UF< 
<4N?G<. '?4D=<=7 F^�>=?4D<  ME4 4E>E4= >^F4D<444 64 FGD?< E<? FG7<?<L?4D74  M74. '?4D ^7 
=4654F<44 FGD?<  E<? E46D=<  E>4<D �<?<5 FGD44<. �445<UF?4D447< <4N?G<>F?4D74 
�<4D>G75??4D=<=7 D4?>>4FE<7  <L?4L<  4G=5 7<4D>F5E=<> 64<>4FG<?<7<=<=7 4><<> 4<��4F 
<4D>47<44 5^?<5 >5?74=. �G=U447<  15 D><7 FG�>=?4D <GEF4·>4<?<7< 4><<> LG5·4  >EF<44 
5^?<5 >5?74=. ¶4D =<?<  ̂ DF4G4   5 D><7  F^�>=?4D44 D4?>>4F?4D(464D<O) E>4<D 5^?74=. '?4D44= 
>^??4D< �<5D<>4 �^L<4 LF4F?4D<  64 %<=4<EF>=44  5^?74=. �64D<O?4D =4F<64E<44 <=E>=?4D 
�GD5>= 5^?<L< 64 >4FF4 <<�4>D44 <>44<= 74D4D?4D >G74F<?74=.  1923 =<?<  �F4?<O44 4D>4?< 
�?5=> F^�>=<, 54?4=4?<7< 75 <5FD 464D<OE< =4F<64E<44  >4FF4  <<�4>D44 E^64?<> 74D4D<  64 
500 44= >DF<� >44<?4D ^?<<< 4=<�?4=74=. �4D4D 500 <?= 75> 5<?4= 54·>?4=74=. ,G=74  ^EL4L 
464D<O 1927 �<5D<>4 �^L<4 LF4F?4D<44 E>4<D 5^?<5 54?4=4?<7< 63 <  %5=F $D5=E<E FG�>=< 
464D<OE< =4F<64E<44 400 44= >DF<� >44<?4D ^?74=, 10 <?=  4>??4D44= >L<� <�F<E>4<= 74D4D 
>5?F<D74=. 1963 =<?< �F4?<O44  (�>=>=F F^�>=<) E>4<D 5^?74=, 464D<O =4F<64E<44 265,5 < 
54?4=4 5^?74= F^�>= 5G7<?74=, F^�>= GEF<44= 40 <?=. <3 EG6 ^F<5 ?4EF>< �<E<<44 54?4=4?<7< 
20 < 5^?74= EG6 F^?�<=< E>4<D 5^?74=.  

1 $4E< &^�>=?4D447<  464D<O?4D=<  64�F< 5^=<G4 ^774D<L< 
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�4F<6444 4 F4 4·>?< ?G=>F< N6<?<5 >5F74=, 3 <<=7 ><L<44= >^? 4·>?< ^?74=. 1976 
=<?< �<5D<>4 �^L<4  ,F4F<44 E>4<D 5^?74= &<F>=  F^�>=< 464D<OE<44   4=G47<=4 4·>?< =^� 
5^?74=. .�>D<447<?4D74  ^EL4L  F^�>= 464D<O?4D<OE<44 1 <<??<4D4 4>??4D 4FD>D<44 74D4D 
>^D<?74=  64 4=G47<=4 4E>?<< =^� 5^?74=. .�>D<447<?4D74 ̂ EL4L  F^�>= 464D<O?4D< 4G=U=<=7 
>^??45 <4<?4>4F?4D<44  5^?74=, =4F<6444 >44<?4D �GD5>= 5^?<L< 64 >4F4 <<�4>D44 <>44<= 
74D4D >^D<?74=?<7< <4N?G<. �D47<?<O, �>><EF>=, /?>=<O, $>EE<O  64 5>L�4  <4<?4>4F?4D44 
·4< N�>D<447<45>  ·>?4F?4D >G74F<?74=.

¶>7<D7< 64�F44 D5E?G5?<>4 ·G4G4<44 58 F4 EG6 ><5>D<44= D>=44?4=<?<>�44. '?4D=<=7
F^�>=?4D< FGD?<G4 54?4=4?<>>4 M74 �=4<6>= 64 '>D6>� EG6 ><5>D?4D<=<=7 F^�>=?4D< 
54?4=4?<7< 100 <5FD44= >L<�. �^??45 F^�>=?4D<<<7 7DG=F?< F^�>= 5<?4= �GD<?74=. �G?4D 
·4<<4E< ?>F5=F<4? E46D?< >5N5>F?4D ·<E>5?4=44<. [1]

.�>D<447<45> ·>?4F?4D �755><EF>= ·G4G4<44 ·4< >G74F<?4<. %<D44DU 6<?>OF< ·G4G4<447<
%4D4>54 7<4D><=L>>F< (EG6 ><5>D<)44 F^�>==<=7 5G7<?<L< E4545?< D^= 55D74= 464D<O 
(2020=.01.05)  �755><EF>= 64 �>7>�<EF>= D5E?G5?<>4?4D< ·G4G4<44 >44<?4D �GD5>= 5^?<L<74, 
4·>?< OL4L 6>=?4D<=<=7 64=D>= 5^?<L<74, <<=7?45 75>F4D M><= <4=4>=?4D<=<=7 EG6 >EF<44 
�>?<L<74 64 6G44 >4FF4 <<�4>D44 <�F<E>4<= 74D4D74 E4545 5^?4< (2 D4E<).

 %G6 E^64?<7< �GD<?<L< 4?>E<44 <GD4>>45 FG7<?<4?< E4D4>F5D44 5^?74=?<7< E4545?< 
4>E4D<OF =4<G=46<= ?>=<E4?4D 4E>E<44 M<4E 4>E<=G4 5<D <4DF4?<> ?>=<E4?4D 4E>E<44
�GD<?44<. ,G=<=7 GGG=  �GD<?<L <L?4D< F4D><5<74 ><D74= 4=D<< <L?4D  �^? >GG< 5<?4=
5464D<?44<. �=D<<  <L?4D:  5D <L?4D<, F>L, 7<4D><7>?OF<O, <4?OD?<> , ?4=64=4?4L 64 5>L�4
LG >45< <L?4D �^? >GG< 5<?4= ·4< 5464D<?44<. [3]

 2 D4E<. %4D4>54 EG6 ><5>D< 464D<O 
·>?4F< >^D<=<L< 64 EG6 5>E74=
·G4G4?4D44= ?46·4?4D

     �L?>6G<?4D=<=7 <L G=G<4>D?<7<, E4?><44?<7<=<=7 E4�?4=<L<, <L �>5<?<OF<=< 
E4�?4=<L< G?4D <L?4UF74= 6>==<=7 <L L4D><F<74 5>�?<�. [4] 
�G=<447< =^??4D 5<?4= F4N<<=?4=44<:
1.�<4D><5?<>D4F<6 F<7<< <=L>>F?4D<=< ?>=<·4?4L44 E4F>?<>>4 =^? �^=<4E?<>;
2.�L?45 G<�4D<L<=<=7 <?�>D F5E=>?>7<OE< 64 F5E=<>4 E<7<4F �<?<L<=<=7 <?�>D GEG??4D<=<
�^??4L;
3.'E>G=4?4D=< D4F<>=4? 6>=?4LF<D<L;
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4.�L?>6G<?4D=< >4E5<= F4=?4L 64 ^�<F<L, G?4D74 ·<<>O 6>E<F4?4D<=< �^??4F<L;
5.%46DE<7?<> F4?45?4D<=< F5E=>?>7<> ·G664F?4D74 ><D<F<L 64 E46DE<7?<> F4?45?4D<=<
=47>D4F �<?<L;

1-64464?.
�=L>>F?4D=<  M>E??G4F4F<O �<?<L44 <L?45 G<�4D<L 64D4U=?4D<=<=7 ¶$% 5^=<G4 

F4E=<D< 

7 �L?45 G<�4D<L 
64D4U=?4D< =><< 

�L?45 G<�4D<L E46D< �L?45 G<�4D<L 74D4D< �=�<= 
E46D< 

1 �=L>>F?4D=< 
F>74?4L.
4) <5E4=<74w<O?4D
5<?4= F>74?4L;
5) �^? >GG< 5<?4=
F>74?4L;
6) ><<U6<= GEG? 5<?4=
F>74?4L

�DG=F=<=7 =GD4L<, 
<5E4=<7<=<=7 4�44D<?<L< 
U>< E<?F4=<L<. %<D?4=<5 
>5F<L, G4=7, =4D4E >?<L 64
>^D<=<L U<>=?4L<L<,
64D>·4F?4=<L. �4·4D?< 
<>444?4D=<=7 E4GD45 
>5F<L<.

,>6�<=, F<FD4L, �GUL 
=GD< D44<4F<OE< >GG?< 
F4NE<D<. �4·4D?4=<L 
>G=<L. �4D4E 
=^??4D<=<=7
>4E4??4=<L<
64D>·4F?4=<L.

���

2- 6444?=<=7 446><<
2 &<7<< 64 

<=L>>F?4D44 =47>D4F 
<L?4D<=< >?<5 
5>D<L

'^><L, E<=<L, 5G7<?<L 64 
FGL<5 >5F<L. 

�GUL =GD< 
D44<4F<OE<=<=7 >GG?<
F4NE<D<. 

3 %G6 ^?G4L <L<=< 
>?<5 5>D<L. 

%G674 �G?4L, >�<5 >5F<L 
64D>·4F?4=<L. 

�GUL =GD< 
D44<4F<O=<=7 >GG?<
F4NE<D<. 

4 �=L>>F?4D=< 
F4N<<D?4L. 

�GG?< L4<>? 5E<L<, G4=7, 
U�<=74DG<?<7< 5^?<L<. 

.�>D< �GUL D44<4F<O, 
=4D4E =^�?<=<=7 
>4E4??4=<L< .

5 '<�<=4< 64 
>�<7<�?4D74
F>74?4L?4D74.

%G674 �G?4L, >�<5 >5F<L 
64D>·4F?4=<L.  

�GUL D44<4F<OE<44= 
F4NE<D?4=<L. 

6 -?5>FD M=5D7<OE<44= 
D>=44?4=<L 64 
5>L�4?4D.

-?5>FD E<<?4D=<=7 >G<� 
5^?<L<, E<<?4D74 F57<5 
>5F<L<. -?5>FD44= 
64D>·4F?4=<L 

¶4UF GGG= E46D?< 
5^?74= <>444?4D<=<=7 
F4NE<D<, >4E5 
>4E4??4D<.

��%& 12.2002-81 5^=<G4 E<=>6 ?4=F<44 <4L<=4 >>=EFDG>F<O?4D<=<=7 E46DE<7?<7< �G=<447< 
GEG??4D 5<?4= 4=<�?4=44<: 
- E<<>O >45<=4E<=<=7 F^?4?<7< ·4<44 >4D>4E<=<=7 <GEF4·>4<?<7<.
-<L 6>=<74 G<�<L 64 G=44= FGL<L=<=7 E46DE<7?<7<, F5E=<>4 �4D>6<44= ^F>47<?<L<,
F5E=<>4 64 F5E=>?>7<> >4<G<?<>?4D=< FG74F<L, <4L<=4=<=7 <LG< ·>?4F< ·4<44 =^?44= 64
=^? <=L>>F?4D<=<=7 ^F<L E46DE<7?<>?4D< 4=<�?4=44<.
->G==<=7 �>D>=�< 64�F<44 5>L�4D<L=<=7 �G?4=?<7< 64 E46DE<7?<7< 4=<�?4=44<.
- -?5>FD 64 U=�<= E46DE<7?<7< 4=<�?4=44<;
- %<7=4? F<7<<?4D< 64 4E>E<= 46<74F5??4D ^F >?>6 F<7<<?4D<=<=7 5>D?<7< 4=<�?4=44<;
- �4L<=4=<=7 5>E<< >EF<44 64 N�>D< 75=5D4F>D44 <L?>6G< F4L<5 ><DG6G< �<E<?4D<=<=7
E46DE<7?<7<=< F4N<<=?>6G< 6>E<F4?4D=<=7 5>D?<7<;
- %46D?< 6>=?4D44 FGL<L?4D=< 5G7<L
- %46D E4F4D?4D FGD?4D<;

�=<�?4=<L<G4 7<4D><5?<>D4F<6 F<7<<44 5464D<?44<74= <L FGD?4D<=<=7 ^7< 100 44=
>L<� M>4=, <L?4F<?44<74= <4L<=4-<5E4=<7<?4D 5074 O�<= M>4=. �4EFE<7 ·>4<E4?4D 70%
4FD>D<44 <4L<=4-<5E4=<7<?4D<74 5>�?<� D46<L44 E>4<D 5^?4D M>4=.
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     %G?>E4. �·>?<=<=7 64 ·G4G4?4D=<=7 54D�4D>D ·4UF D4>?<OF< E46DE<7?<7< 
7<4D><5?<>D4F<6 F<7<< <=L>>F?4D<, EGEGE4= «�<4D>F5E=<> <=L>>F?4D E46DE<7?<7<» 
F^�D<E<44 �>=G= �45G? �<?<=74= (20.08.1999).  'L5G �>=G==<=7 <4�E44< 7<4D>F5E=<> 
<=L>>F?4D=< ?>=<·4?4L, �GD<L, <L74 F>?L<D<L, M>E??G4F4F<O �<?<L, F4N<<D?4L, F<>?4L 
<L?4D<=< 5464D<L447< E46D?4D=< >?4<=< >?<L, >4<4=F<D<L, >44<?4D=< <G·>D474?4L4<D.  
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>5N5>F>6 46F>=><=OE F5>EF<?L=OE ?D><76>4EF6, >>F>DO= >4=>6D5<5==> E?>E>5EF6G5F
?>6OL5=<N >4G5EF64 <<>D>>?<<4F4 ?><5M5=<= ?D< <<=<<4?L=OE M=5D75F<G5E><E 74FD4F4E.
�D54?4745FEO <E?>?L7>64=<5 "D5>G?5D4F>D4 F5??4" 6 >><??5>E5 E 6>74GL=O< F5??>6O< 
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�AVTONOM TO'QIMACHILIK SANOATINING 
SAMARALI ENERGIYA VA ISSIQLIK TA'MINOTI

����&�&�/ 
Maqolada avtonom to'qimachilik korxonalari ob'ektlarining issiqlik rejimini ta'minlashga 

kompleks yondashuv ko'rib chiqiladi, bu bir vaqtning o'zida minimal energiya xarajatlari bilan 
binolarning mikroiqlim sifatini oshirishga yordam beradi. Havo issiqlik pompasi bilan birgalikda 
"issiqlik rekuperatori" dan foydalanish taklif etiladi. 

Kalit so'zlar: tizim, issiqlik uzatish, energiya samaradorligi, mikroiqlim, energiya tejash, 
texnologiya, issiqlik ishlab chiqarish, issiqlik nasoslari.

�?NG56O5 E?>64: E<EF5<4, F5??>>5<5=, M=5D7>MDD5>F<6=>EFL, <<>D>>?<<4F, 
M=5D7>E55D565=<5, F5E=>?>7<<, F5??>75=5D4F<O, F5??>6O5 =4E>EO.  
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EFFECTIVE POWER AND HEAT SUPPLY AUTONOMOUS TEXTILE INDUSTRIES 
�NNOTATION

This article discusses an integrated approach to the thermal control objects Autonomous 
textile industries, which contribute to improving the quality of indoor air at minimal energy costs. It 
is proposed the use of "heat recovery" in conjunction with an air heat pump. 

Key words: system, heat exchange, energy efficiency, microclimate, energy saving, 
technology, thermal generation, heat pumps.

%>6D5<5==O5 <4?>MF46=O5 EFD>5=<O, >E>55==> DG=>F<>=<DGNM<5 6 D56<<5 
46F>=><=>7> ?D><76>4EF64 (F5>EF<?L=>5, L65==>5 < F.4.), =G644NFEO 6 ?>6OL5=<< <E M=5D7>- 
< F5??>6>= MDD5>F<6=>EF<. �EE?54>64F5?O<< < ?D>5>F<D>6M<>4<< =54>EF4F>G=> <7GG5=O 
>E>55==>EF< D>D<<D>64=<O <E F5??>6>7> D56<<4, =5 6 ?>?=>= <5D5 <E?>?L7GNFEO
4>EF<65=<O < 6>7<>6=>EF< =5FD44<F<>==>= M=5D75F<><, >E>55==> D47=>EF=O5 46<65=<O
?>F>>>6 F5??>FO < <4EEO 6 46F>=><=OE EFD>5=<OE E ?D<<5=5=<5< <<>D>>><?LNF5D=>=
G?D46?O5<>= F5E=<>< [1], [3], [4], [6], [8]. �D>5?5<4 M=5D7>MDD5>F<6=>7> ?>FD55?5=<O,
>>F>D4O G65 5O?4 >?D545?ONM<< ?>>474F5?5<, E57>4=O GEFG?45F <5EF> >><??5>E=><G
<7GG5=<N M=5D7>E55D574NM<E D5L5=<=, >4=>6D5<5==> E?>E>5EF6GNM<E ?>6OL5=<N
>4G5EF64 <<>D>>?<<4F4 ?><5M5=<= ?D><76>4EF65==>7> < =5?D><76>4EF65==>7> =47=4G5=<O E
GG5F>< M>>?>7<< D57<>=4. �4G5EF6> <<>D>>?<<4F4 6 ?><5M5=<OE D47?<G=>7> =47=4G5=<O
G65D5==> 6OE>4<F =4 ?5D6O= ??4= ?> ED46=5=<N E M=5D7>E55D565=<5< [5], [7]. �4<5>?55
6>EFD55>64=O E?54GNM<5 =4?D46?5=<O M=5D75F<G5E>< MDD5>F<6=OE < M>>?>7>?D<5<?5<OE
F5E=>?>7<=, D54?L=> EGM5EF6GNM<5 6 =4L<E GE?>6<OE:

- M=5D7>MDD5>F<6=>5 >F>??5=<5 EFD>5=<= (GG<FO645FEO 65EL >><??5>E M=5D7>?>F5DL);
- ?4EE<6=>5 M=5D7>>F>??5=<5 EFD>5=<= (=5FD44<F<>==4O M=5D75F<>4);
- "G<=>5" EFD>5=<5 (>><?LNF5D=O5 F5E=>?>7<<, >?F<<<74F<O ?>F>>>6 F5??4 < <4EEO 6

?><5M5=<OE < >>=EFDG>F<OE).
� M=5D7>MDD5>F<6=><G >F>??5=<N EFD>5=<= <>6=> >F=5EF< EFD>5=<O E =<7><< 

M=5D7>?>FD55?5=<5<, E65DE<7>?OF<O >7D4644NM<E >>=EFDG>F<=, 75D<5F<G=O5 >>=4, 
GF5??5==O5 465D< 3 6E5, GF> D45>F45F =4 <<=<<G< M=5D7>?>F5DL. �D< ?4EE<6=>< 
M=5D7>>F>??5=<< EFD>5=<= <E?>?L7GNFEO =5FD44<F<>==O5, 6>7>5=>6?O5<O5 <EF>G=<>< 
M=5D7<< (7DG=F, 6>74GE, E>?=5G=4O M=5D7<O, 6>44 < F.4.). �>FD55?5=<5 M=5D7<< >F 
6>7>5=>6?O5<OE <EF>G=<>>6 EGM5EF65==> =<65 < M>>=><<G=5= FD44<F<>==OE <EF>G=<>>6.
&4><< >5D47><, M=5D7>MDD5>F<6=>5 >F>??5=<5 EFD>5=<= 3 MF> F4>>5 >F>??5=<5, >>F>D>5
4>EF<745FEO 74 EG5F <==>64F<>==OE D5L5=<=, E>6D5<5==OE F5E=<G5E><E <45= < O6?O5FEO
?D<5<?5<O< E M>>=><<G5E>>= F>G>< 7D5=<O. %>74464O F5??>75=5D4F<N 4?O <4?>MF46=OE
EFD>5=<= =4 E>6D5<5==>< MF4?5, GG<FO64O ?D< MF>< ?D<D>4=GN ED54G, <O ?>?GG45<
6>7<>6=>EFL E>744=<O 5>?55 6OE>><E >><D>DF=OE GE?>6<= 6<7=5>55E?5G5=<O <
>?<<4F<74F<< EFD>5=<=, >E>55==> 4?O F5>EF<?L=OE < L65==OE <4?OE ?D><76>4EF6. �4 =4L
677?O4, 5EFL 465 ?D<G<=O, EF<<G?<DGNM<5 D476<F<5 <4?>MF46=OE ?D><76>4EF6, E>74464O
E>6D5<5==GN F5??>75=5D4F<N < <<>D>>?<<4F:

1) MF> ?>FD55<F5?LE><5 >4G5EF64 EFD>5=<O, E>744NM<5 >><D>DF=O= >?<<4F 6
?><5M5=<< 4?O D45>FO, GG<FO64O >>=>GD5=F=O5 >F=>L5=<O 4DG7<E ?D54?D<OF<=;

2) <<=<<<74F<O GE?>6<=, E>744NM<E 6D54 >>DG64NM5= ED545.
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� ?>7>=5 74 M>>=><<5= ED54EF6 =4 >F>??5=<5 < 6>74GE>>5<5= 6 ?><5M5=<OE < 
<4?>MF46=>< ?D><76>4EF65 6>?44O645FEO <4EE4 ED54EF6 6 GF5??5=<5 < 75D<5F<74F<N, < =5 
GG<FO645FEO F>, GF> <7-74 =54>EF4F>4 ><E?>D>44 < =4?<G<O ?>6OL5==>= 6?46=>EF< FDG4=> 
4?<F5?L=>5 6D5<O =4E>4<FLEO 6 F4>>< ?><5M5=<<. �D< D5L5=<< MF>= ?D>5?5<O =5>5E>4<<>, 
?>-6<4<<><G, >55E?5G<64FL 65=F<?OF<N ?><5M5=<=. �4<?GGL<< 64D<4=F>< O6?O5FEO 
GEFD>=EF6> M=5D7>E55D574NM5= 65=F<?OF<<, F4> >4> 5EF5EF65==4O 65=F<?OF<O, G5D57 >>=4 < 
465D<, ?D<6>4<F > D4EE>4G F5??4 < =5 E>7445F E>>F65FEF6GNM<E GE?>6<= 4?O >4G5EF65==>7> 
6>74GE>>5<5=4 6 6<?OE < ?D><76>4EF65==OE ?><5M5=<OE, >>F>DO5 FDG4=> ?5D5>F5=<FL.
�4G5EF6> 6>74GE4 3 MF> 74>D>6L5 < E4<>GG6EF6<5 G5?>65>4. �> =>D<4< =4 >464>7> G5?>65>4 6
>464O= G4E 4>?6=> ?D<E>4<FLEO =5 <5=55 30 <3 E65657> 6>74GE4. $5L<FL 7444GG >55E?5G5=<O
?><5M5=<O E>>F65FEF6GNM5= =>D<4< 65=F<?OF<5=, =5 4>?GE>4FL ?D< MF>< E>?>4=O= 6>74GE 6
=57>, <>6=> E ?><>MLN D5>G?5D4F>D4 F5??4. -F> 65=F<?OF<>==>5 GEFD>=EF6>, 6 >>F>D><
>EGM5EF6?O5FEO >5<5= F5??4 <564G 6>74GE>< ?><5M5=<O < G?<G=O< 6>74GE><. �>74GE
?><5M5=<O >F445F E6>5 F5??> G?<G=><G, 6 <F>75 E656<= 6>74GE ?>?4445F 6 ?><5M5=<5 G65
=47D5FO<.

�4> ?D<<5D EG<F45< 4>EF4F>G=> MDD5>F<6=O< <E?>?L7>64=<5 D5>G?5D4F>D4 F5??4 6
>><??5>E5 E 6>74GL=O< F5??>6O< =4E>E>< (D<E. 1) [2], [9]. � MF>< E?GG45 GEF4=>6>4 
D5>G?5D4F>D4 F5??4 D5L45F ?D>5?5<O 6>74GE>>5<5=4 < <<>D>>?<<4F4 6 GE?>6<OE E>6<5EF=>= 
D45>FO E 6>74GL=O< F5??>6O< =4E>E><.

%?<E>> <E?>?L7>64==>= ?<F5D4FGDO
1. �?>O= $.�., �5FDGE<= �.�., �?4D<=4 �.�., %F46D>64 �.�. $G=>F<>=4?L=>5
<>45?<
M>E??G4F4F<< M=5

D>64=<5 >4> >D74=<74F<>==O= <=EF
D7>MDD5>F<6=OE 744=<=// �<?<M=>5 EFD><F5?LEF6>. 3 2012, 7 

DG<5=F ?D>5>F<D>64=<O, EFD><F5?LEF64 < 

2. %. 2&5. 2. �?>O= $.�., �5FDGE<= �.�., $54>E556 �.�., �<=>7D44>64 �.�. �?OF ?D4>F<G5E>>= 
D54?<74F<< G>D5??5=<O E6O75= =4G>< ����' E ?D><76>4EF6>< 6 GE?>6<OE D476<F<O 
<=DD4EFDG>FGD=>= 547O F5>EF<?L=>-?D><OL?5==>7> >?4EF5D4 D57<>=4 // �76. 6G7>6. 
&5E=>?>7<O F5>EF<?L=>= ?D><OL?5==>EF<. 3 2015, 71. %. 15&18. 
3. � ?>O= $.�., &4F<56E><= � .�., $54>E556 � .�. � D4>F<>4 <E?>?L7>64=<O <=D>D<4F<>==> - 
4=4?<F<G5E><E F5E=>?>7<= (��&) 4?O ?D<=OF<O G?D46?5=G5E><E D5L5=<= 6 D56<<5 "�=F57D4?". 
3 2013, 71-2. %. 56&58. 
4. � 5FDGE<= � .�., � ?4D<=4 �.�. $>D<<D>64=<5 <=F57D4?L=>7> ?>>474F5?O M=5D75F<G5E>>= 
MDD5>F<6=>EF< 744=<= // �76. 6G7>6. ->>=><<>4, D<=4=EO < G?D46?5=<5 ?D><76>4EF6><. 3 2011, 
7 03(09). %. 92&95. 
5. �5FDGE<= �.�., �?4D<=4 �.�. �?4EE<D<>4F<O E<=F5F<G5E><E 75><4F5D<4?>6 < <E
?D<<5=5=<5 6 E>6D5<5==>< EFD><F5?LEF65// �76. 6G7>6. &5E=>?>7<O F5>EF<?L=>=
?D><OL?5==>EF<. 3 2015, 7 2. %. 14&19. 
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7. �5FDGE<= �.�., �4FD>E<= �..., �4D564 &..., �GE56 �.�. %FD4F57<O =4GG=>-<5F>4<G5E>>7>
< F5E=<G5E>>7> >55E?5G5=<O 6O?GE>4 F>4=5= < <745?<= <7 =4FGD4?L=OE < E<=F5F<G5E><E
6>?>>>=// �76. 6G7>6. &5E=>?>7<O F5>EF<?L=>= ?D><OL?5==>EF<. 3 2013, 7 6. %. 30&35.
8. �?>O= $.�., &4F<56E><= �.�., $54>E556 �.�., �4=F564 �.�. �F5=>4 EF5?5=< D<E>4
<=65EF<F<>==OE ?D>5>F>6 ?> D476<F<N F5E=>?4D>4 �64=>6E>>7> D57<>=4// �76. 6G7>6.
&5E=>?>7<O F5>EF<?L=>= ?D><OL?5==>EF<. 3 2016, 7 1. %. 5...10.
9. $<?4F>6 %.�., �<?L<4= �.�., �>=>6 �.%. -DD5>F<6=>EFL <E?>?L7>64=<O F>??<6=OE
=4E>E>6 4?O F5??>E=4565=<O <4?>MF46=>= 74EFD>=>< // &5??>64O M=5D75F<>4. 3 2011, 7 11. %.
12&19.
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�47>GD <4�>?444 %<D44DU 6<?>OF< %4D4>54 FG<4=<447< L^D?4=74= <4=4>=?4D44 U?<�

7>D<7>=F4? 4D5=46 F4D<>�<=< F4N<<D?4L (D5>>=EFDG>F<O �<?<L), ?>=<·4?4L, �GD<L 64
<L?4F<L >D�4?< �<L?>� E^64?<> M><=?4D44= >?<=44<74= 54D�4D>D 64 N�>D< E>E<? >?<L
5^=<G4 F4E?<?<= <4N?G<>F?4D >5?F<D<5 ^F<?74=

�4FO>G5>6 �4EF<OD ,4<GD4F>6<G, 
��'«&����%%=,  ?D>D5EE>D

�D<GD>4>6 %>?<GD>4 �GD<GD>4 G7?<
��'«&����%%=  <47<EFD

�54G??47>44 ,5D7>455> �54G64?< G7?<
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����&�&�/ 
� 44==>= EF4FL5 ?D54EF46?5=O 4=4?<F<G5E><5 44==O5 ?> GEF>=G<6><G < 6OE>>><G 

GD>64N E5?LE>>E>7O=EF65==OE >G?LFGD 74 EG5F D545<?<F4F<<, ?D>5>F<D>64=<O, EFD><F5?LEF64 
< M>E??G4F4F<<, 74>DOFOE 7>D<7>=F4?L=OE 4D5=46=OE E<EF5< =4 74E>?5==OE GG4EF>4E
%4D4>5<=E>>7> D4=>=4 %OD44DL<=E>>= >5?4EF<.

�4?<F E^7?4D: %<D44DU, %4D4>54, 7>D<7>=F4? 4D5=46, L^D?4=74= <4=4>=, F4N<<D?4L, 
?>=<·4?4L, �GD<L, 5G�4>=, ?4EF4, E>E<?4>D?<>.
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EFFECTIVENESS OF RECONSTRUCTION OF COLLECTOR-DRAINAGE NETWORKS 
IN PREVENTING WATER SHORTAGE 

�NNOTATION
This article presents analytical data on sustainable and high yield of agricultural crops 

through the reconstruction, design, construction and operation of a closed horizontal drainage 
network in the saline areas of Sardoba district of the Syrdarya region. labor protection of work 
processes during the operation of facilities. 
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��$�,. %G6 F4=�<E?<7< =<?44= =<?74 >L<5 5>D4UF74=?<7< E57<?4UF74= 5<D 64�F44 
�<L?>� E^64?<7<=< <E?>· MF<L44 EG�>D<?44<74= 5D?4D=<=7 <5?<>D4F<6 ·>?4F<=< FG544=
OEL<?4L 647<D4E< M=7 <G·<< GEFG6>D =^=4?<L?4D44= 5<D< 64 5G=44= >5=<= ·4< LG=44=
5^?<5 �>?44< 455 F4N><4?45 ^F<L <G<><=.

'G=><, �<L?>� E^64?<7<44 <L?45 G<�4D<L=<=7 E4<4D44>D?<7<, <4<?4>4F<<<7=<=7 
<�F<E>4<= 64 >7<�->6�4F E46DE<7?<7<=< F4N<<=?4L, =4D4�4F �<L?>� <5·=4F>4L?4D<, 54?><
5GFG= �755><EF>= 4·>?<E<=<=7 <>44<= D4D>6>=?<7<=< >L<D<L 5554·> 5>=?<7<<<7 5^?74=
EG�>D<?44<74= 5D?4D=<=7 G=G<4>D?<7<, G=<=7 E<D4F<=< <G=F474< OEL<?45 5>D<L 5<?4=
G76<= 5>�?<� ·<E>5?4=44< [1].

,G =G�F4< =474D44 EG�>D<?44<74= 5D?4D=<=7 <5?<>D4F<6 ·>?4F<=< OEL<?4L44 
�755><EF>= $5E?G5?<>4E< �D57<45=F<=<=7 2020 =<? 11 467GEF447< <�<774E 64 %<D44DU 
6<?>OF?4D<44 EG6 D5EGDE?4D<44= E4<4D4?< D>=44?4=<L 64 5D?4D=<=7 <5?<>D4F<6 ·>?4F<=< 
OEL<?4L 5^=<G4 >5G<>F<D<5 5^?<4=4<74= G>D4-F445<D?4D F^�D<E<44=7< �4D>D< <6D>E<=< 
F4N<<=?4L >4FF4 4·4<<OF >4E5 �<?44< [2]. �5?7<?4=74= G>D4-F445<D?4D=< 4<4?74 >L<D<L 
<4�E44<44 %<D44DU 6<?>OF44 <5?<>D4F<6 >5N5>F?4D=< �GD<L, D5>>=EFDG>F<O �<?<L, 
F4N<<D?4L, F<>?4L ?>=<·4?4D< N�>D< 44D46444 4<4?74 >L<D<?<>�44.  �G <L?4D=< 4<4?74 
>L<D<L=<=7 4·4<<OF< 55�<UE ·<E>5?4=44<.

%<D44DU 6<?>OF< ·G4G4?4D<44 >>??5>F>D-4D5=46 F4D<>�?4D<=< D5>>=EFDG>F<O �<?<L 
>D�4?< E<7>F EG6?4D< E4F·<=< ?4E4=F<D<L74 MD<L<L, FG?D>�=< L^D?4=<L<=< >?4<=< >?<L,
EG�>D<?44<74= <4=4>=?4D=< <5?<>D4F<6 E>?4F<=< OEL<?4L E4<44 <466G4 EG6 D5EGDE?4D<44=
>�<?>=4 D>=44?4=<L=< F4�47> �<?44<. %>7<D7< >G=44 5G 4>?74D5 647<D4?4D44= 5<D<
·<E>5?4=44<.

,G=44= >5?<5 G<��4= E>?44 G5>?4=74= EG6 D5EGDE?4D<=< 55?7<?4=<L< �<L?>� 
E^64?<> E>·4E<44 E4D 5<D F><G< EG6=< F5645 - F5D745 D>=44?4=<L  >5D4>?<7<44= 44?>?4F 
·<E>5?4=44<.

%G6 F4=�<E?<7<=< N<<L4F<L, M><= 5F<LF<D<?44<74= <4=4>=?4D44 EG6 D5EGDE?4D<44= 
E4<4D4?< D>=44?4=<L ·4<44 4E>E<= M><= 5^?74= �^7444= N�>D< 64 E<D4F?< ·>E<? >?<L=< 
F4N<<=?4L44 EG�>D<?44<74= <4=4>=?4D=<=7 <5?<>D4F<6 E>?4F<=< F4?45 44D464E<44 GL?45 
FGD<L, EGEGE4= FG?D>�, <�?<< 64 5>L�4 F45<<= L4D><F?4D=< MNF<5>D74 >?74= ·>?44 
>>??5>F>D - 4D5=46 F4D<>�?4D<=< D5>>=EFDG>F<O �<?<L >4FF4 4·4<<OF74 M74. 
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2. '%�'��/&. &44�<�>F 446><<44 EF4F<EF<> <4N?G<>F?4D=< F4·?<? �<?<L
GEG??4D<=< 54·>?4L GGG= U?<� 7>D<7>=F4? 4D5=46=<=7 ·>?4F< 64 G=447< <466G4 
<=L>>F?4D=<=7 F5E=<> F><>=44= <LG< ·>?4F44 M>4=?<7<, 4D5=46=< E46DE<7 <L?4L< 64 
G=<=7 7<4D46?<> <57>=?4D<=< 4=<�?4L 64 54·>?4L GE?G5<OF<44= D>=44?4=<?4< [3, 4].

3. ��&�����$ �� �'¶�������$. %^=7< =<??4D44 �<L?>� E^64?<7<
M><=?4D<=< EG6 F4N<<=>F<=< 4<4?74 >L<D<L44 EG6 F4=�<E?<7< >G74F<?4UF74=?<7<, 
EG�>D<?44<74= <4=4>=?4D=< <5?<>D4F<6 E>?4F<=< F4?45 44D464E<44 M<4E?<7<, <466G4 EG6 
D5EGDE?4D<44= E4<4D4?< 64 >�<?>=4 D>=44?<=<L E4<44 M><= 5F<LF<D<?44<74= <4=4>==<=7 
L^D?4=<L<=< >?4<=< >?<L >4FF4 4·4<<OF >4E5 �<?44<. %G�>D<?44<74= <4=4>==<=7  
L^D?4=<L<=< >?4<=< >?<L 5^=<G4 %4D4>54 FG<4=< EG4G4?4D<447< <466G4 7>D<7>=F4? U?<� 
7>6GD=< D5>>=EFDG>F<O �<?<L 6>=<=<=7 5>L ??4=< 1-D4E<44 >5?F<D<5 ^F<?74= [5].

1-D4E<.%4D4>54 FG<4=<447< D5>>=EFDG>F<O �<?<=44<74= EG4G4?4D=<=7 5>L ??4=<

$5>>=EFDG>F<O �<?<L GGG= 4E>E 5^?74= <G4<<> 5G %<D44DU 6<?>OF<=<=7 %4D4>54
FG<4=<447< <�.�G?><= 64 <&.�4?<>= EG4G4?4D<447< 25 ><. G7G=?<>447< U?<� - UF<� 7>D<7>=F4? 
4D5=46447< =47>D4F �G4G�?4D<, EG6 G<�<L <=L>>F?4D< <L44= G<��4=?<7< E4<44 >^<<?<5 
�>?74=?<7< 64 4D5=464?4D=< <L?4<4E?<7< =4F<64E<44 1000 75>F4D <4=4>==<=7 L^D?4=<L
44D464E<=<=7 >GG4=<L< >D�4?< ^DF4G4 L^D?4=74= ^F74=?<7< 64 E<7>F EG6?4D< E4F·< 1,3-1,5
<5FD=< F4L><? �<?74=?<7< ·<E>5?4=44< [5].

�G<?444=, %4D4>54 FG<4=<447< <�.�G?><= E^64?<7< EG4G4<447< 9,2 ><. 64 <&.�4?<>= 
EG4G4<447< 15,8 ><, 64<< 25 ><. G7G=?<>447< U?<� - UF<� 7>D<7>=F4? 4D5=46?4D=< 
D5>>=EFDG>F<O �<?<L =4F<64E<44 EG4G444 5F<LF<D<?44<74= M><= E>E<?4>D?<7< >L<L< 
>?<<?4D F><>=<44= >?<5 5>D<?74= <?<<=-F44�<�>F =4F<64?4D< E4<44 ?>=<·4 ·<E>5 - 
><F>5?4D44 >5?F<D<5 ^F<?74= [6].

-><= 5F<LF<D<?44<74= <4=4>= FG?D>�<=<=7 L^D?4=<L 44D464E< (2-D4E<) 64 E<7>F 
EG6?4D=<=7 (3-D4E<) <<=5D4?<74F<OE<=< >L<L< =4F<64E<44 M><=44= 55?7<?4=74= N�>D< 64 
E<D4F?< E>E<? >?<L74 <<>=<OF 5^?<4=4<. �E<D >�<54F EG�>D<?44<74= <4=4>= ON=< M><= 
M><?44<74= <4=4>=  ^7 ^7<44= M><= M><5 5^?<4=4<74= <4=4>=74 4=?4=<5 �>?<L< E4<44 
>5>D>F44= G<��4<5 >5F<L< <G<><=.



72 | 2023

69

2-D4E<. %<D44DU 6<?>OF< %4D4>54 FG<4=< EG�>D<?44<74= 5D?4D=<=7 FG?D>� L^D?4=<L<
E>?4F< (2021 =<? 1 >>FO5D E>?4F<)

3-D4E<. %<D44DU 6<?>OF< %4D4>54 FG<4=< EG�>D<?44<74= 5D?4D447< E<7>F EG6?4D<=<=7
L^D?4=<L 44D464E<
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.�>D<44 >5?F<D<?74= 2 64 3-D4E<?4D44= D>=44?4=<?74= E>?44 %4D4>54 FG<4=<=<=7 
<�.�G?><= 64 <&.�4?<>= EG4G4?4D<447< U?<� 7>D<7>=F4? 4D5=46 F4D<>�?4D<=< 
D5>>=EFDG>F<O �<?<L=<=7 ?>=<·46<= 5G<<< OE=< F5E=<>-<�F<E>4<= >^DE4F><G?4D <L?65 
G<�<?74=. ,G 5<?4= 5<D �4F>D44 >>??5>F>D=<=7 <466G4 E>?4F E4<44 U?<�-UF<� 4D5=46=< 
?>=<·46<= �GD<?<L< 64 <=L>>F?4D ^D=< 4=<� >^DE4F<5 ^F<?4<. 

�5N5>F=<=7 <466G4  E4D4>F5D?< 6>=?4D<44= >?<=74= D>F> ?46·4?4D 4-D4E<44 
>5?F<D<5 ^F<?74=. $>F>?46·4?4D44 U?<� 7>D<7>=F4? 4D5=46=< UF�<7<L =^=4?<L< >^DE4F<5
^F<?74=.

�5N5>F?4D44 <?<<= - F5E=<> 6<·4F44= >G74FG6 <L?4D< 4<4?74 >L<D<L >D�4?< 35 F4 
U?<� 7>D<7>=F4? �G4G� �GD<?<L< D564?4LF<D<?74=?<7< E4<44 55?7<?4=74= D564 4E>E<44 
<L?4D >?<5 5>D<?4UF74=?<7< >^744= >5G<D<?4<.

&5E=<> F><>=44=< >5N5>F44 <466G4 5^?74= <G4<<>=< 5G<L 5^=<G4 
<TOJIDDINSUVLOYIHA= �'� F><>=<44= ?>=<·4 EG664F?4D< <L?45 G<�<?74= E4<44 LG 
4E>E44 <L?4D 4<4?74 >L<D<?<>�44 [5].
%G�>D<?44<74= <4=4>=447< FG?D>�?4D=<=7 FGD?<  44D46444  L^D?4=<L< (>GGE<7, ^DF4G4  64  
>GG?<),  �<L?>�  E^64?<> M><=?4D<=<  ^E<L<,  D<6>6?4=<L<  64  ·>E<?4>D?<7<74  ·4<44
<4·EG?>F  E<D4F<74  E4?5<=  F4NE<D  >^DE4F<L F^�D<E<44 N�>D<44 E4< >5?F<D<5 ^F<?74= M4<.
�>=?4D44 �GD<?<L< 64D4U=<=< F4?45 44D464E<44 <?<<= F><>=44= 4E>E?4=74= E>?44 >?<5 
5>D<L <4�E44<44 '=<65DE<F5F ?D>D5EE>D-^�<FG6G<?4D< 64?5 �<?<=4<. �?<<= F5E=<>
>G74FG6 =4F<64?4D< 4E>E<44 74DGD<= F4>?<D 64 F46E<O?4D 55D<5 ^F<?4< (5 D4E<). &4>?<D 64
F46E<O?4D 4E>E<44 6>=?4D44 <L=< E<D4F?< 5^?<L< 4><<<= D46<L44 <=65=5D-F5E=<>
E>4<<?4D 5<?4= =47>D4F74 >?<=4<.

4-D4E<. �5N5>F=<=7 <466G4  E4D4>F5D?< 6>=?4D<44= D>F> ?46·4?4D

5-D4E<. �?<� 7>D<7>=F4? 4D5=46=<=7 ?>=<·46<= 6>=?4LG6 EE5<4E<
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�5N5>F44 ?>=<·4 4><D4E<44 5464D<?4UF74= <L?4D 5<?4= F4=<L<L 64D4U=<44= 
D>F>?46E4?4D �G=<44 >5?F<D<5 ^F<?74= (6 64 7-D4E<?4D).

%F4F<EF<>4 <4N?G<>F?4D74 E4<44 >^?G<?<> >?<<?4D F><>=<44= >5?F<D<?74= 
EG?>E4?4D74 4E>E4= L^D?4=74=  5D?4D44=  >?<=4UF74=  ?4EF4  ·>E<?< 75>F4D<74 17-22 
F5=F=5D=< F4L><? �<?44<. ,G  5<?4=  5<D74  5G  ·>E<?=<  5F<LF<D<L  GGG=  �<?<=4UF74=  
E4DD - E4D464F?4D  =<?44= - =<?74  >L<5  5>D<L< >G74F<?74=.

�>=<·4 >5N5>F<44 <L?4D=<=7 5>D<L<

6-D4E<. �>D<7>=F4? 4D5=46 F4D<>�?4D<=< D5>>EFDG>F<O  �<?<L ?>=<·4 >5N5>F<74
F4LD<D.

�>=<·4 >5N5>F<44 <L?4D=<=7 5>D<L<
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%'��%�
�?<� 7>D<7>=F4? 4D5=46 F4D<>�<=< D5>>=EFDG>F<O �<?<L 5^=<G4 ·<E>5 - ><F>5?4D 

<?<<= F><>=44= 4E>E?4=74= E>?44 4<4?74 >L<D<?<L< E4<44 ?>=<·4=< 5>L?4=L<44= 
>?4<=7< 64 >5=<=7< E>?4F?4D< 5^=<G4 D>F> ?46·4?4D (4 F><>=44=) >5?F<D<?E4 64 F4��>E?4=E4 
>4FF4 4·4<<OF >4E5 �<?44<. ,G 5<?4= 5<D �4F>D44 D5>>=EFDG>F<O U>< �GD<?<L 64D4U=<44
D>=44?4=<?44<74=  GE?G5<OF  >5?F<D<?<L<, 44?444= G<�4D<5 N5>D<?44<74= EG6 E46<<
74<>=46<= 4E5>5 GE>G=4?4D UD44<<44 4=<�?4=<L< E4<44 4D5=46 <>4G?< ·<E>5?4L44
>5?7GE<44 >><?LNF5D 44EFGD?4D<=< <L?4F<L F4?45 �<?<=44<. %G4G444 EG6 F56>6G<
F5E=>?>7<O?4D �^??4=<?E4 D5>>=EFDG>F<O �<?<=74= U?<� 7>D<7>=F4? 4D5=46 <L?4L
F4<>=<?< ·<E>5 ><F>5?4D >D�4?< >5?F<D<5 ^F<?E4 <4�E4474 <G6>D<� 5^?44<. �>=<E4=< F^?<�
4<4?74 >L<D<L =4F<64E<44 <5?<>D4F<6 ·>?4F OEL<?4=<L< ·<E>5<74 �4??4 E>E<?4>D?<7<
75>F4D<74 ^DF4G4 0,7 F5=F=5D74, ?4EF4 E>E<?4>D?<7< ^DF4G4 0,6 F5=F=5D74 >DF<L<74
MD<L<?44<. -><= M><?44<74= <4=4>=?4D44= �^L<<4 44D><44 >?<L GGG=  <<>>= OD4F<?44<.

&��%�/��$
1. $5>>=EFDG>F<O �<?<=44<74= >5N5>F44  5464D<?4UF74=  <L?4D E<D4F<  64  >5F<4 -

>5F?<7< <LG<  ?>=<·444  >^DE4F<?74= F5E=>?>7<>  64D4U=?4D74  <>E  >5?<L< F4N<<=?4L.
2. �?<� 7>D<7>=F4? 4D5=46=< ?>=<·4?4L44 74<>=46<= ·<E>5 - ><F>5?4D44=

D>=44?4=<L >5D4>.
3. �4<>=46<= 46F><4F<> 5>L�4DG6=< �^??4L <4E4?4E<=< �^??4L >5D4>.
4. %G6 G<�4D<5 F4L?4L <=L>>F<=<=7 <L?4L<=< F4DF<5<74 E>?<L >5D4>.
5. $5>>=EFDG>F<O �<?<L44 �^??4=<?74= O=7< >>=EFDG>F>D?<> U>< �^??4=<?74=

F5E=>?>7<O 5^=<G4 �<E�4G4 <4N?G<>F >5?F<D<5 ^F<L >5D4>.
6. $5>>=EFDG>F<O �<?<=74= U?<� 7>D<7>=F4? 4D5=46 F4D<>�<44 <466G4 5^?74=

<=65=5D?<> <=L>>F?4D=< <L?4L<=< 4><<<= =47>D4F �<?<L.
$������������ ������&��$ $��%�&�

1. �4D4?<56 �.&., �^7<56 $.�., �E<54>6 �.'., $G7<5F>6 �.�., &GD44?<56 �.�. <�^7 FG?D>�?4D 
<<=F4�4E< EG�>D<?44<74= FG?D>�?4D<=<=7 G=G<4>D?<7<=< OEL<?4L74 4><D F46E<O?4D= // 
&>L>5=F. <Zilol Buloq= =4LD<UF<., 50 55F.
2. � 755><EF>= $5E?G5?<>4E< � D57<45=F<=<=7 2020 =<? 11 467GEF447< <�<774E 64
%<D44DU 6<?>OF?4D<44 EG6 D5EGDE?4D<44= E4<4D4?< D>=44?4=<L 64 5D?4D=<=7 <5?<>D4F<6 
·>?4F<=< OEL<?4L 5^=<G4 >5G<>F<D<5 5^?<4=4<74= G>D4-F445<D?4D F^�D<E<44=7< �4D>D<.
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�>=G=< // �755><EF>= $5E?G5?<>4E< �?<= �46?<E<=<=7 �E5>D>F=><4E<.-1999.-7 95.-223-
<>444.
5. <TOJIDDINSUVLOYIHA= � '� F><>=<44= <%4D4>54 FG<4=<=<=7 <�.�G?><= 64
<&.�4?<>= EG4G4?4D<447< U?<� 7>D<7>=F4? 4D5=46 F4D<>�?4D<=< D5>>=EFDG>F<O �<?<L= 
>5N5>F< 5^=<G4 <L?45 G<�<?74= ?>=<·4 EG664F?4D<.

6. <%4D4>54 FG<4=<=<=7 <�.�G?><= 64 <&.�4?<>= EG4G4?4D<447< U?<� 7>D<7>=F4? 
4D5=46 F4D<>�?4D<=< D5>>=EFDG>F<O �<?<L= >5N5>F< 5^=<G4 1-><F>5. %<D44DU 2022 =.
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�E<54>6 �>D><4?< �E<54>6<G, 
&>L>5=F F^�<<4G<?<> 64 5=7<? 

E4=>4F <=EF<FGF<, 4>F5=F
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�E<54>6 �>D><4?< �E<54>6<G, 
&4L>5=FE><= <=EF<FGF F5>EF<?L=>= < 

?U7>>= ?D><OL?5==>EF<, 4>F5=F 

����&�&�/

�4�>?444 EG6 �G4G�?4D<, EGEGE4= EG�>D<L 64 F<> 7>6GD �G4G�?4D<=<=7 
>>=EFDG>F<O?4D< 64 <L?4L �>5<?<OF?4D<=<=7 F4·?<?< =4F<64?4D< 54U= �<?<=74=. '?4D=<=7 
?>=<·4?4L447< >4<G<?<>?4D< 4=<�?4=74=, G?4D=<=7 �G4G�?4D447< �G<?4L 64D4U=<74 F4NE<D< 
F^�D<E<44 EG?>E46<= <4N?G<>F?4D 4E>E<44 ?>=<·4?4L 64 <L?4F<L GGG= F46E<O?4D 55D<?74=.

�4?<F E^7?4D: EG6, �G4G�, F<> 7>6GD, ?>=<E4?4L.

�$�&�%% ��%��%&$'���� ��$���&�� %������ � $��������&�� �� 
%��$�-���.

����&�&�/ 

� EF4FL5 <7?>65=O D57G?LF4FO 4=4?<74 >>=EFDG>F<< < D45>F4E?>E>5=>EF< 
6>4>745>D=OE, G4EF<G=> E>646<= =4 >D>L5=<5 < 65DF<>4?L=>7> 4D5=464. �?D545?5=O <E
=54>EF4F>< ?D< ?D>5>F<D>64=<<, 44=O D5>><5=44F<< 4?O ?D>5>F<D>64=<O < M>E??G4F4F<< =4
>E=>65 74>?NG<F5?L=OE 44==OE >  6?<O=<< ?D>F5EE4 ?5E>>64=<O =4 74<?5=<5 E>646<=

�?NG56O5 E?>64: 6>44, E>646<=4, 4D5=46, ?D>5>F<D>64=<5

THE PROCESS OF SANDBLASTING WELLS AND RECONSTRUCTS BY ITS 
REDUCTION 

�NNOTATION

The article presents the results of the analysis of the design and performance of water intake 
wells, partially for irrigation and vertical drainage. Their shortcomings in the design are identified, 
recommendations for design and operation are given based on the final data on the effect of the 
sanding process on well silting 

Key words: water, ground water, project.
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%G6 �G4G�?4D< 5464D44<74= 647<D4E< 64 <4�E44<74 �4D45: <G<<?<> EG6<, EG�>D<L, 
7>6GD, 5D >EF< EG6<  E4FE<=< >G74F<L(75>?>7<> 64 7<4D>75>?>7<>) FGD?4D74 5^?<=44<. ,G
5<?4= 5<D74  EG6 FGL<D<L �G4G�?4D< ·4< 4<4?<UF44 <L?4F<?<5 >5?<=<>�44. �G?4D=<=7
54DG4E< <=E>= <4=D4F?4D<74 =^=4?F<D<?74= <4�E44?4D74 �4D4F<?74= 647<D4?4D=< 5464D44<.
�<7=<=7 �755><EF>=, 64=G5<= �>7>�<EF>= 64 &>6<><EF>= ·G4G4?4D<44 ^F>4774= 4<4?<= 
>G74FG6?4D<<<7 =4F<64?4D< 54DG4 �G4G�?4D=< ?>=<·4?4L44 G?4D74 =474D<= U=44LG6
GEF<6>D?<>>4 M74?<7< 4<4?<UF 5<?4= ·4D 4><< ·4< F^�D< >5?465D<4E?<7<=<  >^DE4F4<.

%G674 5^?74= 74DGD<OF >44<?4D OL4L< 5<?4= G76<= 5>�?<� 5^?74= <G4<<>4<D. 
�4E?45>< �GD<?74= �G4G�?4D <G·4=4<E?<> U>< E4=>4F 44D464E<44 5^?<4E444 5D >EF< EG6<44= 
D>=44?4=<L GGG= �GD<?74=. �4E4?4=, ¶<=4<EF>= ·G4G4<44(�<7<? �4?N4) L>E �>5GD 
F><>=<44= �GD<?74=(1547=) GG�GD?<7< 57 < 5^?74= �G4G�(1), %>D47< E>=?<7<(%<64 L.) 
446D<447< �G4G�?4D=< >^DE4F<L <G<><=. '?4D �G6GD?4DE<7 64 EG77<G?4DE<7 EG6 >?<L74 
<^?64??4=74=. %<64 L4·D< ·G4G4<44 ·>7<D ·4< LG=44= �G4G�?4D <466G4.

�4<>=46<= �G4G�?4D <GE4=4<E?<> 44D464E<44, ON=<, >4D>4E?< EG77<G(D<?LFD), EG6 
>^F4D<L �G6GD?4D< 64 EG6 >^F4D<L <>E?4<4?4D< 5<?4= �GD<?<L< 4<4?<UF< �<5D<>4 �^L<4 
LF4F?4D< ·G4G4<44 1923-1925=(F<> 7>6GD �G4G�?4D<) 64 1950 =<??4D44= �755><EF>= 
·G4G4?4D<44 �GD<?<5 >5?<=<>�44(2). �4<>=46<= �G4G�?4D44 EG6 E4DD< >^? 5^?74=?<7<,
<L?4F<L F4DF<5<, >>=EFDG>F<O?4D=<=7 FG7<?<L< 64 �GD<?<L  F5E=>?>7<O?4D< E4545?< G?4D74
EG6 E4DD<=< >4<4=<L 64D4U=< E4D4>F5D?<4<D. �G 64D4U=74 <�G<?4L= ON4=< �G4G� EG77<G
5^L?<�<=<=7 �G<(7DG=F) 5<?4= >^<<?<L<4<D.

    %G6 �G4G�?4D<=< ?>=<·4?4L44 G?4D=<=<=7 >>=EFDG>F<O?4D< 4E>E4= =4<G=46<= E4D4>F5D74 
M74, �^??4=<?44<74= <4F5D<4??4D 4E>E4= ?^?4F <4F5D<4??< �G6GD?4D 64 EG77<G?4D 64 E^=7< 
=<??4D44 47D5EE<6?<>>4 G<44<?< ??4EF<4EE4 64 ?>?<<5D ·4<44 EF5>?>??4EF <4F5D<4??< 
FG7<?<4?4D44= D>=44?4=<?<>�44.

   %G�>D<4 45·�>=G<?<> 5<?4= LG�G??4=<?4UF74= ·G4G4?4D44 5D?4D=<=7 EG6-FG7-·46> 64 
<EE<�?<>=< F4DF<574 E>?<L44 4E>E4= EG�>D<L �G4G�?4D< 64 F<> 7>6GD �G4G�?4D<44= 
D>=44?4=<?44<. '?4D=<=7 FG7<?<L< <G<<?<> EG6< �G4G�?4D<44= <4N?G< 44D46444 
D4D�?4=44<. $4D�<,  5G �G4G�?4D GG�GD?<7< 4E>E4= 35-80(F<> 7>6GD), 50-200(EG�>D<L) <<5FD, 
4<4<5FD< ME4 320-426 << 5^?<5 EG77<G >4D>4E< 64 >5E44>4 �G6GD< 4FD>D< L4�4?(F45<=) 5<?4= 
F45<= D<?LFD E<D4F<44 ^D4?44<. �G<<?<> EG6< �G4G�?4D< GG�GD?<7< G5>?4=<474=, G EG6?< 
�4F?4< 6>=?4L<L GG�GD?<7<74 5>�?<�, G?4D44 L4�4??<(F45<=) EG77<G ·>E<?
�<?<=<4=4<(D4E<).

1-расм. Сув қудуғи конструкциялари:
А-ичимлик суви ва Б-тик зовур қудуғи. 1-ерусти 
қатлами; 2-обсадка қувур; 3-шағал сузгич; 4-ернинг 
сувли қатлами; 5-сузгич каркаси(фильтр); 6-
тиндиргич қувур; 7-ернинг сув ўтказмайдиган 
қатлами
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Расмдаги маълумотлардан маълумки(2-расм) барча қудуқларда сузгич каркаслари 
кесими бўйича тўртбурчак кўринишга эга.

2-расм. Сув қудуғи конструкцияларининг тузилиши:
а,б,в- Стержен каркасли асосдаги қувур-тирқишли(ёриқли), 
ғовакли ва қувур айлана тешикли сузгичлар; г-шағалли 
сузгичлар: 1-таянч халқали стерженли каркас; 2-тирқишли 
қувурли каркас; 3-айлана тешикли қувурли каркас; 4-
нержавейка пўлат симли ўрама; 5-рихлая обсипка; 6-лист ва 
ўрама сим ости таянч ўрама стерженлар; 7-шағал солинмали 
кожух; 8-штампаланган нержавейкали пўлат лист; 9-ўрама 
спирал таянч; 10-шағалли блок; 11-нержавейка пўлат ёки латун 
сетка; 12-астар тўр.

Тик зовур ва суғориш қудуқларида эса ичимлик суви қудуғидан фарқли маълум 
қалинликда шағалли фильтр хосил қилинади, қудуқ диаметри(ro)ва бу  қудуқ сув сарфини кўп 
бўлишига сабаб бўлади. Қудуқнинг сув сарфи бўйича ҳисобланади. 

Формуладаги k-сувли қатламнинг фильтрация коэффициенти,  H,h- сувнинг динамик ва 
статик сатҳлари, R,r-қудуқнинг таъсир ва қудуқ радиуслари. 

    Қудуқлар сув сарфини камайишига кўплаб факторлар таъсир этади: жойнинг геологик 
ўзгаришлари, қурилиш технологияси, қудуқ конструкцияси, қудуқни ишлатиш тартиби, сувли 
қатлам хусусиятлари ва бошқалар.
    Бизни Сирдарё ҳавзаси бўйича(Ферғона водийси, Мирзачўл, Жанубий  Қозоғистон ва 
Қизилорда вилоятлари ҳудудлари) олиб  борган амалий тадқиқотларимиз натижалари бу 
ҳудудлардаги тик зовур ва суғориш қудуқларида  ҳам қумлаш жараёни борлигини кўрсатди, 
албатта ҳаммасида эмас. Қумлаётган қудуқларнинг сузгич(фильтр каркаси) узунликлари  
қумлашнинг миқдорига, ишлатиш муддатига қараб 20-80 фоиз грунт билан кўмилган. Улар тур 
классификацияси бўйича турли донадор қум ва лойли(глина) жинслардир.
   Сув қудуқларни қумлаши ҳолатлари дунёнинг бошқа жойларида ҳам соҳадаги муаммолардан 
ҳисобланади. Россия (3), Белоруссия(4) ва бошқа давлатлар ҳудудларида қудуқларни 
кўмилишдан тозалаш бўйича ишлар ташкил этилган, керакли механизмлар ва технологиялар 
ишлаб чиқилган. Булар соҳада янги, такомиллашган технодогияларни ишлаб чиқишни тақозо 
этади.
   Амалий тадқиқотларимиз ва мавжуд манбаларнинг таҳлили сув қудуқларида сув хосил 
бўлиш тезлиги  сузгич узунлиги бўйича арифметик прогрессия қонуниятига мос келади. 
Бундай бўлиши сузгич ичидаги чиқарилаётган сувнинг тезлиги ҳам пастдан юқорига қараб 
кўпайиб боради. Сувнинг тезлиги ҳисобига грунт заррачалари ҳам гранулометрик таркибига 
боғлиқ ҳолда кўтарилади ва сув билан чиқиб кетади. Нисбатан йирик ўлчамли жинслар сузгич 
бўшлиғида қолади ва қудуқ кўмилишининг  сабаби бўлади(3-расм).
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Жойлардаги сув қудуқларида ўтказган  назорат ўлчов ишларимиз суғориш ва тик зовур 
қудуқлари, улар қурилиш технологиялари ва конструкциялари бўйича фарқ қилмайди,  сув 
сарфлари  асосан 20-105 л/с билан ишлайди. Уларнинг фильтр каркаслари Ўзбекистон 
шароитида диаметри 320-426 мм қилиб қурилган. Қудуқдан чиқараётган сув сарфи ва қудуқ 
конструкциясини ҳисобга олганда фильтр каркасидаги сувнинг ҳаракатланиш тезлиги  катта 
оралиқда(тахминан 0,1-3,0 м/с) каркаснинг узунлиги(баландлиги)  бўйича ўзгаради, яъни 
баландликка қараб ошиб боради. Шундан фильтр каркасининг пастки қисмида 0,1 м/с ва ундан 
ҳам кам бўлади. Бу ҳолатда  сув таркибидаги энг майда заррачаларни ҳам чўкиш жараёни хосил 
бўлади, улар вақт бўйича йиғилиб қудуқни самарасиз бўлишига олиб келади.
    Юқорида келтирилган маълумотлар асосида муаммони юмшатиш учун қуйидагиларни 

тавсия этилади:
1.Сув қудуғи каркаслари конструкциясини ўзида сувнинг тезлигини бир хил бўлишини 

таъминловчи турларини лойиҳалаш, ишлаб чиқариш ва ишлатиш лозим.
2.Сув қудуқлари конструкцияларини сув сарфини ҳисобга олиб лойиҳалаш ва 

жиҳозлаш керак. Бунда  сув сарфига мослаб фильтр каркаслари ўлчамларини  ҳисоблаш 
мақсадга мувофиқдир.

3.Сув қудуқлари, айниқса тик зовур ва суғориш қудуқлари конструкцияларида 
алмаштириладиган фильтр каркасли ишланмаларни ва технологияларни жорий этиш мақсадга 
мувофиқдир.

4.Сув ҳавзаларида сув қудуқлари ишлаш режимини юқори бўлишлигини таъминлаш 
бошқарув тизимини тадбиқ этиш йўли билан қудуқлар самарадорлигини ошириш ҳам мақсадга 
мувофиқдир.
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3-расм. Сув қудуғида сув хосил бўлиши ва грунт заррачаларини
чўкиши тезлигининг эпюраси: 

1-қудуқ каркаси; 2-сузгичда сув хосил бўлишининг эпюраси; 3-қудуқ
сузгичининг кўмилиш жараёни эпюраси.
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