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y254. ��*�#�##. ���� $�!��/#�, ��$ �0��#' #� +)#*!�, �+��#�� �������/#�� $���1 #� !���!�� �

# "!���"'*�� � ����*)$)&00/�� �&�*!��"!�#% � (
2�3�) �&. ��"& �1�##. �#�/�##. +�+���*� �
# ��&0��##. �� #�+���&�&'# "!' � �#���, +����,�#'. y25,3�!4. 
&. ��*�#�##. ���� $�!��/#�, ��4 ! #�
!���!�� � 
2�3� ��"!�"���#� !�� ��"�*�!�/# ���� $�!�� 2��-��. ����� +�/�!*�$ ��*�#�##.
��$ �0��#' +������#� #��*) ��"& �1�#' %�, ���� $�!� �, "���� .*�,: ��"& �1�##. #� $ # $)$ /)!&���"! 
�� #�,�&), ���#�/�##. /�") �"!�#��&�##. � �& *), �����,)#�* � �+���#) ��$ �0��#'  (��� ���)&0��##.,
���#�/�##. �$ ��##. #)&'-+)#*!) !� (��� ���,)��##., � !�*�1 �!�&�#)��##.. 3!�&�#)��##. ���� $�!� �
��*�#�#� #� !�'�, +)#*!�, ����"'*��� �)�'*�� �+���##��� ���� $�!��/#��� +�& ��#�, $ 1 .*�$� � ��$�
��"!�!#'� !�/#� �#�/�##. +����"!) +��"*���##. ) � &'#�$) +�� !� 5g. � � /�" ���� $�!��/#�,
��$ �0��#' #� +)#*!�, 
2�3� � $�!�0 �!��$�##. +�+����* ) # ��&0��##. 4)&� ��*�#�#� " $
���� $�!��/#�, ��(" �, .* �,�+&0��&� ��".!' +)#*! � �������/#�� $���1 � � ��$�$� *�����#�!�$�. ��
�+��#�$) +)#*! �4/�"&�#� �#�/�##. +��"*���##. � &'#��� +�� ##. g � ��*���"!�##.$ �&�4�&'#�� $���& 
���� !�% (#��� +�&. 6�$&  EGM2008 �� 2190 "!)+�#./+��.�*). �2f�-d545�. �� �"#�� ��$ �.#�, ��#�,
�4/�"&�#� � �#�% +��"*���##. � &'#��� +�� ##. �&. *�1#��� ��(") � �+�� �#�. � "&. �+��%0��##.
���� $�!��/#�, ��#�, �"!�#��&�#�, �� +�+���*� � # ��&0��##. �� #�+���&�&'# "!' � �#���, +����,�#' )
��("�, $ "!�!'". ) $�1�, � � 0,089 �� �� 1,517 ��. 
&. ��.*�, & # ( $���1 %. +�+���*� +������)7
��+)"!�$) "�"!�$�!�/#) +�,�4*) # ��&0��##. +��-��� *&�") )�� / , � �+�� �#� + � /�" �+��%0��##.
# ��&0��##. +��-��� *&�") #� !�*�, & # ., �� #��4, �#� ���,��)��!�. �4�!,.4 /,.�f/4 8 �14!5�9/4
f/49��8 5d. �+��-� #� !���!�� � 
# "!���"'*�� 2�3� +������#� ���� $�!��/#� �# $�##. �&. �4/�"&�##.
+�+����* ) ��"�*�!�/#� # ��&0��##. �� #�+���&�&'# "!' � �#���, +����,�#'. �48�)#!���#� +�!��4) )
��*�#�## !�*��� �# $�##. #� !���!�� � 
2�3� �&. �$�#-�##. "�"!�$�!�/#�� +�,�4*� # ��&0��##..

������	 
����: ���� $�!� ., 
# "!���"'*� 2�3�, �������/#� $���1�, # ��&0��##..

� 5��

# "!���"'*� � ����*)$)&00/� �&�*!��"!�#% .

(
2�3�) 7 ��# 70  � #�(4 &'-�, ) "� ! . ��#�
+���#�/�#� �&. ���)&0��##. /�"!�!�  ���� *�
#���#!�1�#' � �#����!�/# ( "�"!�$ #�-�� *���#�.
�)� �#�%!�� %'��� $�"-!�4#��� �4’7*!� ���+�/�&�".
�� ) 1983 �., �&� +��-�( � ���������! ��+)��#� )
2009 �. �'����# +��%00!' !�� � ���������!�  � "�$�
��+&�#���#�,. 6� �#� � +��7*!�$ �4)����#� -!)/#�
����",����� �4’7$�$ $�(1� 40 $&# $3,  �1� !�+��
+��!.��$ ��4� (��� �4’7$ �$ #07!'". !��,� $�#-�,
# 1 #�+�&���#). 	�*& /# "!' �$ #� � �����#�$ /#�,
#���#!�1�#' $�1� +�����"!� �� ��#�*#�##. ���-
� (#�, "�!)�% (, !�$) ��#�*�7 +�!��4� +�"! (#���
�������/#���  ���� ��/#��� $�# !���#�) %'���
�4’7*!� !� +��&��&�, �� #'��� !���!�� ( [9��!.* !�  #.,
2004; Ceylan, 2009; Potterfield, 2015]. 9�*�( $�# --
!���#� #� 
2�3� +������!'". +��*!�/#� � 2005 �.

[9��!.*, 2005], � ) 1��!#  2018 �. #� +)#*!�, �+��#��
�������/#�� $���1 
2�3� 4)&� ��*�#�#� +��-�(
%�*& ���� $�!��/#�, ��$ �0��#'.

y254
�!� ��4�!� – ��*�#�##. ���� $�!��/#�,

��$ �0��#' #� +)#*!�, �+��#�� �������/#�� $���1 ,
.*�  "#)7 #� !���!�� � 
# "!���"'*�� � ����*)-
$)&00/�� �&�*!��"!�#% �, �&. ��"& �1�##. �#�/�##.
+�+���*� � # ��&0��##. �� #�+���&�&'# "!' � �#���,
+����,�#'.

6����##. +�&.��&� ) ��*�#�## ���� $�!��/#�,
��$ �0��#' #� +)#*!�, �+��#�� �������/#�� $���1 .

&. %'��� 4)&� ��+&�#���#� " $ ���� $�!��/#�,
��(" �. ��$ �0��##. �� ("#0��&� !�'�$� ��"�*�-
!�/#�$� ���� $�!��$� 2��-�� #� )" , +)#*!�,
*�1#��� ��("). ��+����#'� +�!� 4#� 4)&� ��*�#�!�
��"& �1�##. %�, ���� $�!� � !� ���#�/�##. �,# ,
"!�&�,, + "&. %'��� �+��%0��!� ���)&'!�!� ��$ �0-


������w	�	
������y���
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��#'  �4/�"&�!� +�+���*� ) ���)&'!�!� ���$�!-
��/#��� # ��&0��##..

y25,3�!4

&. ��*�#�##. ���� $�!��/#�, ��4 ! #� !���!�� �


# "!���"'*�� 2�3� ��"!�"��)��&� !�� ��"�*�!�/# 
���� $�!�� 2��-��. ����� +�/�!*�$ ��*�#�##.
��$ �0��#' +������#� #��*) ��"& �1�#' %�, ���� -
$�!� �, "���� .*�, [
�)& !, 1998]: 

– ���)&0��##. �+!�/#�� "�"!�$�;
– ���)&0��##. +��&��) #� $ # $)$ /)!&���"! ��

#�,�&);
– ���#�/�##. !� ���)&0��##. /)!&���"! ;
– ���#�/�##. /�") �"!�#��&�##. � �& *);
– ���#�/�##. !�$+���!)�#�� ,���*!���"!�*�;
– �!�&�#)��##.;
– �����,)#�* � �+���#) ��$ �0��#'  (��� ���)-

&0��##.;
– ���#�/�##. �$ ��##. #)&'-+)#*!) !� (��� ���-

,)��##..
��#�$  � #�(��1&�� -�, ��"& �1�#' ���1�0!'

�!�&�#)��##. – ���#�/�##. "!�&�� ���� $�!��,
�"* &'*� ) ��� #�!�/#��� �� ���#�/�##. ��#�*�0!'
����& ��&�* "�"!�$�!�/# +�,�4*� ��$ �0��#',
�� +�������!' �� �#�/#��� "+�!����##. ���)&'!�! �
+ � /�" ���#�/�##. +�+���*� � # ��&0��##. ��
#�+���&�&'# "!' � �#���, +����,�#'. 9�$) ����-
&.#�$� %�( +��%�" ��!�&'# -�. 3!�&�#)��##.
���� $�!� � 2��-�� : 473, : 485, : 499 ��*�#�#�
#� +)#*!�, ����"'*��� �)�'*�� �+���##��� ���� -
$�!��/#��� +�& ��#�, ���!�-���#��� ) ����"'* (
�4&�"! , ������"'*�$) ��(�# , #� !��" $. ������� – 
$. ����&�%'. 6���&�$ ��� .#� !�� ���� $�!��/# 
+)#*!�: : 47, : 49  : 52. � �"!�#' $ 1 #�$�
+��4&��#� 10 *$. �� $ "%���"! ��#� ��*� +&�# 
$�#�& !�$ ���$ ��$ 1×1×1 � � $�!�&���0 +&�!�0

0,5×0,5 �  � � �+�� �#�$ #�$���$  #�+�"�$ “����,
�*���$ . #�)*, �#"!�!)! ���� ��*�, :  � * ��*&�-
��##.” (��". 1). 

 1 %�$� +)#*!�$� � ��"!�!#'�0 !�/# "!0
� ��$� �#�/�##. +����"!) +��"*���##. ) � &'#�$)
+�� !� 5g. ��$ �0��##. +�&.��&� ) ��*�#�## 
* &'*�, ���� $�!��/#�, ��(" �: 1) 49–47–49; 2) 49–52–
49; 3) 49–47–49; 4) 49–52–49; 5) 49–47–49; 6) 49–52–49 
(13.11.2018 1.) !� 1) 47–52–47; 2) 49–47–49; 3) 49–52–
49; 4) 49–47–49 (14.11.2018 1.).

���#�/�##. �$ ��##. #)&'-+)#*!) ���� $�!� �
��*�#�#� �� )/�"!0 +��% �#�* � 
� “� �# /���&�� .”.
���)&'!�!� ���#�/�##. �$ ��##. #)&'-+)#*!) ���� -
$�!� � +�*���#� #� ��". 2–7. 

6 �+��%0��##. ��(" � �"!�#��&�#� !�* �#�/�##.
"!�&�, ���� $�!� � : 

2��-�� : 473 � = –7,33; 
2��-�� : 485 � = –7,68; 

2��-�� : 499 � = –19,353. 
� "&. +������##. ��"& �1�#' ���� $�!� �  

+������) #� !���!�� 0 
# "!���"'*�� � ����*)$)-
&00/�� �&�*!��"!�#% � !�$ 4)&� ��*�#�#� �����-
,)#�* � �+���#) ��$ �0��#' ���� $�!� �  (���
���)&0��##., � !�*�1  #- ��"& �1�##. +��&�� �.
� "&. %'��� +��!.��$ !�'�, �# � �� ("#0��&�".
���� $�!��/#� �# $�##..


&. ���#�/�##. +�+����* ) # ��&0��##. [������,
1983] 4)&� ��*�#�#� " $ ���� $�!��/#�, ��(" �,
.* �,�+&0��&� ��".!' +)#*! �  � � ��$�$� �����-
��/#�$� *�����#�!�$�. �)#*! “�!���#�(” ��4-
��#� 4�����$, #� #'�$) �4/�"&�#� �#�/�##. +��"-
*���##. � &'#��� +�� ##. g  � ��*���"!�##.$
�&�4�&'#�� $���& ���� !�% (#��� +�&. 6�$& 
EGM2008 [Pavlis, 2008] �� 2190 "!)+�#./+��.�*)

( 2008EGM

������g  = 980902,57 ����). �,�$) +)#*! �

�������/#�� $���1 
2�3� ��4��1�#� #� ��". 9. 

��
. 1. ������ ���	�������� �����	� � 47, � 49 	 � 52 

Fig. 1. The view of gravimetric points No. 47, No. 49 and No. 52 
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��
. 2. ���������� ���������� ��	����� ����-������
���	���� � !-�� � 473 (13.11.2018 .)

Fig. 2. Results of the zero-point shift determination of GNU-KV
gravimeter No. 473 (November 13, 2018) 

��
. 3. ���������� ���������� ��	����� ����-������
���	���� � !-�� � 485 (13.11.2018 .)

Fig. 3. Results of the zero-point shift determination of GNU-KV
gravimeter No. 485 (November 13, 2018)

��
. 4. ���������� ���������� ��	����� ����-������
���	���� � !-�� � 499 (13.11.2018 .)

Fig. 4. Results of the zero-point shift determination of GNU-KV
gravimeter No. 499 (November 13, 2018)
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��
. 5. ���������� ���������� ��	����� ����-������
���	���� � !-�� � 473 (14.11.2018 .)

Fig. 5. Results of the zero-point shift determination of GNU-KV
gravimeter No. 473 (November 14, 2018)

��
. 6. ���������� ���������� ��	����� ����-������
���	���� � !-�� � 485 (14.11.2018 .)

Fig. 6. Results of the zero-point shift determination of GNU-KV
gravimeter No. 485 (November 14, 2018)

��
. 7. ���������� ���������� ��	����� ����-������
���	���� � !-�� � 499 (14.11.2018.)

Fig. 7. Results of the zero-point shift determination of GNU-KV
gravimeter No. 499 (November 14, 2018) 
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��
. 9. "���� �����	� ����������# ���$	 %�&'"

Fig. 9. Scheme of points of the DHAPS geodetic network 

�2f�-d545�
�!1�, ���� $�!��/#� �# $�##. ��*�#�#� #� !�*�,

�������/#�, +)#*!�,: "������, "����, �(-3, �(-4�,
4-�%,  ���� �����, )�(-1, )�(-3, )�(-2-1&, )("-
5&-2 . � !�4&. 1–6 #�����#� � ��$�"! �4/�"&�##.
� �#�%' +��"*���##. � &'#��� +�� ##. �&. *�1#���
��(") � �+�� �#�.

��4�/� ���$)&� �&. �4/�"&�##. � �#�% #��$�&'-
#�, ��"�! $ 1 ��+���$� 	 – ���# $, � – +����# $ ��
,���$ $�7 ���&.�

1.020 ( ) ( ) ,

�ik

oi ok m m � �

H H h

H g h h h

γ γ

γγ γ γ δ

− = Δ +

� �+ − + − Δ = Δ +� �
     (1) 

�� *h� i (g–+)m – ")$� ��$ �.#�, +�������#'  "����#.
�#�$�& . "�&� ���� () � &'#�$) +�� !� ) $ 1 ��+���$�

	, k; +oi, +ok – �#�/�##. #��$�&'#�� "�&� ���� #�
#��$�&'#�$) �& +"��� #� -���!�, %�, ��+�� �, $/"2;

)(5.0 γγγ
kim HHH +=  – "����#. ��"�!� $ 1 ���# $ k  

+����# $ 	 ��+���$�, �#�/�##. .*�� � !�/# "!0 �� 1 $
�!��$)0!'  � +�+����# , �4/�"&�#'.


&. ���#�/�##. �#�$�& ( (g–+), ��*���"!�#� *��!�
�#�$�& (, &04’.�#� #���# 
� “� �# /���&�� .”
[;#!�#, 2012]. 

��*���"!��)0/� �+�"�#) ���� $�!���*), $�
�4/�"&�&� � ��$�"! +�+����* ) # ��&0��##. ��
#�+���&�&'# "!' � �#���, +����,�#'.

� "&. �+��%0��##. ���� $�!��/#�, ��#�, �"!�-
#��&�#�, �� +�+���*� � # ��&0��##. �� #�+���-
&�&'# "!' � �#���, +����,�#' *�&���7!'". � $�1�, � �
0,089 �� �� 1,517 ��.
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,�-��.� 1 
�83,e8 5d ,�14cm.4//j

<14.8e251�9/,<, 120 � � 1 
Table 1 

Work record
of gravimetric work No. 1

23.10.2018

2��-�� : 473 485 499 

	 #� +�� &*� –7,33 –7,68 –19,324 
5g, $2�&

1) �!���#�(       

–0,3793 –0,4635 –0,8836 

2) �*�&�

0,3362 0,0969 –0,1978 

3) 26-3       

–1,3677 –0,4514 –0,8029 

4) 26-4#       

,�-��.� 2 
�83,e8 5d ,�14cm.4//j

<14.8e251�9/,<, 120 � � 2 
Table 2 

Work record
of gravimetric work No. 2

24.10.2018

2��-�� : 473 485 499 

	 #� +�� &*� –7,33 –7,68 –19,324 

5g, $2�&

1) �!���#�(       

–0,3384 0,3647 –1,3917 

2) 26-3       

30,9633 31,0140 –31,0757 

3) 4-2


30,2127 29,6048 29,9005 

4) ��

,�-��.� 3 
�83,e8 5d ,�14cm.4//j

<14.8e251�9/,<, 120 � � 3 
Table 3 

Work record
of gravimetric work No. 3

24.10.2018

2��-�� : 473 485 499 

	 #� +�� &*� –7,33 –7,68 –19,324 

5g, $2�&

1) 4-2
     

–3,5453 –3,0426 –3,8563 

2) �26 2-1�       

,�-��.� 4
�83,e8 5d ,�14cm.4//j

<14.8e251�9/,<, 120 � � 4 
Table 4 

Work record of 
gravimetric work No. 4

24.10.2018

2��-�� : 473 485 499 

	 #� +�� &*� –7,33 –7,68 –19,324 

5g, $2�&

1) �26 2-1�       

0,8495 0,8668 1,3789 

2)�26-1     

0,3183 0,2046 0,4170 

3) �6�-5�-2�       

,�-��.� 5 
�83,e8 5d ,�14cm.4//j

<14.8e251�9/,<, 120 � � 5 
Table 5 

Work record
ofgravimetric work No. 5

25.10.2018

2��-�� : 473 485 499 

	 #� +�� &*� –7,33 –7,68 –19,324 

5g, $2�&

1) 4-2
     

–28,989 –28,7085 –29,498 

2)�26-3     

,�-��.� 6 
�83,e8 5d ,�14cm.4//j

<14.8e251�9/,<, 120 � � 6 
Table 6 

Work record
of gravimetric work No. 6

26.10.2018

2��-�� : 473 485 499 

	 #� +�� &*� –7,33 –7,68 –19,324 

5g, $2�&

1) 4-2


–31,2590 –31,7863 –31,6082 

2) 26-3       

–30,8002 –30,7793 –31,6528 

3) �!���#�(       

�4�!,.4 /,.�f/4 8 �14!5�9/4 f/49��8 5d
�+��-� #� !���!�� � 
# "!���"'*�� 2�3� +����-

��#� ���� $�!��/#� �# $�##. �&. �4/�"&�##.
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+�+����* ) ��"�*�!�/#� # ��&0��##. �� #�+���-
&�&'# "!' � �#���, +����,�#'.

�� /,.!�
��*�#��-� ��4�!), $�1#� ���4�!� !�* ��"#��*�:
� �� ("#�#� ��"& �1�##. !� �!�&�#)��##.

��"�*�!�/#�, ���� $�!� � 2��-�� : 473, : 485, 
: 499 ( �!��$�#� % #) +�� &*� -*�&� *�1#���  � %�,
+��&�� �;

� +������#� !� �+��%'���#� " $ ���� $�!��/#�,
��(" �, .* �,�+&00!' ��".!' +)#*! � �������/#��
$���1 
2�3�;

� �"!�#��&�#�, �� +�+���*� � # ��&0��##. ��
#�+���&�&'# "!' � �#���, +����,�#' ) ��("�,
$ "!�!'". � $�1�, � � 0,089 �� �� 1,517 ��;

� �&. ��.*�, & # ( $���1 +�+���*� �� #�+�-
��&�&'# "!' � �#���, +����,�#' +������)7 ��-
+)"!�$) "�"!�$�!�/#) +�,�4*) # ��&0��##. +��-�-
�� *&�") ��� / . � �+�� �#� + � /�" �+��%0��##.
# ��&0��##. +��-��� *&�") #� !�*�, & # .,
#��4, �#� 4��!� �� )���� %0 +�+���*), �"* &'*� ��
#����,)��##. +�������!�$� �� �4 &'-�##. "�"!�-
$�!�/#�� +�,�4*� # ��&0��##. +��+��% (#� ��
���1�#� ,��) # ��&0��##., � %� "+��/�#�!'
�!��$�##. #���"!�� �#�, ���)&'!�! � +�� ��"�!� !�
�$ ��##. �������/#�, +)#*! �.
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GRAVIMETRIC WORKS IN TERRITORY OF DNISTROVSK HAPS 

Aim. The purpose of this work is to perform gravimetric measurements at the points of the existing reference 
geodetic network on the territory of the Dniester hydro-accumulating power station (DHAPS) to study the magnitude of 
the correction in the leveling for the non-parallelism of the level surfaces. Method. For performance of gravimetric 
works on the territory of the DHAPS we used three high-precision gravimeters GNU-KV. Before starting the 
measurements we conducted a number of studies of these gravimeters: adjusting the optical system, adjusting the device 
to a minimum of tilt sensitivity, detecting and controlling the sensitivity, determining the timing of the reference, 
determining the temperature characteristics, benchmarking, calculating the range of measurements and its adjustment, 
determining the displacement of the zero point and its inclusion. One of the most important studies is the standardization 
(definition of a constant) of gravimeter. Standardization of gravimeters GNU-KV was carried out at the points of the 
Kiev narrow-band gravimetric polygon. The distance between them is about 10 km. Between these points, with sufficient 
accuracy, the value of acceleration in free air 5g is known For correction of leveling 7 gravimetric works were performed 
that covered 10 points of the well-known geodesic network at the DHAPS. At the reference point, the value of 
acceleration of free fall g was calculated using the global model of the gravitational field of the Earth EGM2008 to 2190 
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degree/order. Results. Based on the measured data, the difference between free fall acceleration for each work is 
calculated respectively. After working out gravimetric data it was established that the correction in leveling for the 
nonparallel level surfaces varies from 0.089 mm to 1.517 mm. For some lines of the network, the correction for the non-
parallelism of level surfaces exceeds the permissible systematic error of leveling the first class twice. Accordingly, when 
working out the leveling of the first class on such lines it is necessary to take into account this correction. Failure to take
into account this correction will result in an increase in the systematic error of leveling in proportion to the length of the 
leveling process, which will result in false results about the height and displacement of the geodetic points. The scientific 
novelty and practical significance. For the first time in the territory of the Dniester HAPS gravimetric surveying was 
carried out to calculate corrections in precision leveling for the non-parallelism of level surfaces. The necessity to carry 
out such removal on the territory of the DHAPS is grounded in order to reduce the systematic error of leveling. 

Key words: gravimetry, Dniester HAPS, geodetic network, leveling. 
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