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Annotation. The methods of investigation
and elimination of catastrophic takeovers are
considered in the article. Absorption of drilling
mud is a complication in the well, characte-
rized by complete or partial loss of circulation
of the drilling mud during drilling. Not only
significant material losses, but also unre-
cordable losses in ail production due to the
deterioration of reservoir properties of reser-
voir productivity, low quality of cementing of
production columns in complicated wells and
untimely commissioning of wells are asso-
ciated with work on liquidation of drilling fluid
absorption. In this regard, the improvement
of technological methods for eliminating
acquisitions, the use of new technologies
and materials that give the maximum eco-
nomic result, are extremely important.

Keywords: occurrence of mud absorption;
elimination of absorption of drilling mud;
complex of studies of absorption zones;
method of tracking the dynamic level in the
well; generalized classification of absorp-
tion zones; technology of isolation of
zones of full (catastrophic) absorption;
highly structured oil wells.
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Annotation . The Mamontovskoye oil field is
being developed since 1970, and to date the
field is at the final stage of development.
Wells work with water cut from 68 to 90 %.
Oil is produced by a mechanized method.
Virtually all wells of the Mamontovskoye field
are used for high-performance installations of
electric centrifugal pumps. Scaling signifi-
cantly damages the effective development
and operation of oil fields, especially during
the intensification of production, causing a
reduction in the overhaul period of the pump-
ing equipment and a decrease in the produc-
tivity of the well. In the LLC «RN-Yugansk-
neftegaz» there is a decrease in the rate of
oil production due to the frequent failure of
underground equipment due to the precipita-
tion of solid crystalline salt deposits on vari-
ous parts of electric centrifugal pumps that
lead to wedging of the shaft or to the break-
down of electrical cable insulation. In addi-
tion, the loss of salts in the bottomhole for-
mation zone leads to a decrease in the injec-
tivity of injection wells, an increase in the skin
factor, and hence a decrease in oil produc-
tion in production wells.

Keywords: reasons for scale formation;
methods of combating scaling; technology
of dosed supply of scaling inhibitor; elec-
tric pump dosing plants; scaling inhibitors;
multicomponent mixtures of scaling inhibi-
tors; projecting the process of scale inhibi-
tion.
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Annotation. Among the caustobioliths, oil
shales occupy a special position both in
terms of formation, petrographic and
chemical composition, and in their charac-
teristic role in the development of the fuel
and chemical industries. Oil shale deposits
are known on all continents of our planet.
The projected world reserves of oil shale
and resin in them are many times higher
than known oil reserves. Combustible
shales are a complex organo-mineral
mineral. Industrial value is represented by
both organic matter and the mineral mass
of shales. On the basis of them, the pro-
duction of a significant range of fuel,
chemical products and various materials of
the construction industry can be orga-
nized. Combustible shales attract attention
of biologists for the use of kerogen for the
production of protein preparations, and
doctors for the preparation of various
types of medical products used in derma-
tology. Greater interest in oil shale is
shown by agronomists, since already
some shale-chemical preparations have
the properties of stimulating plant growth,
and the ash minerals in some cases are
used to fertilize acidic soils and increase
the yield of plants.

Keywords: depth of accumulation of the
organic matter of oil shales; shale forma-
tion stage; shaleous formations and the
form of oil shale deposits; basic shaleous
formations; facies and rhythms of the
process of accumulation; geotectonic
types of oil shale deposits; form of oil
shale deposits.
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Annotation. The ash residues of incinera-
tion and thermal processing of shale are a
huge reserve of cheap raw materials for
the production of a diverse range of con-
struction materials and, above all, binders.
The value of oil shale is also that they
often contain in considerable quantities
some accompanying chemical elements —
aluminum, phosphorus, sodium, etc., and
in industrial concentrations - uranium,
germanium, molybdenum, etc. The pro-
duction of oil shale is in most cases ac-
companied by extraction of associated
rocks that can be used in the production of
lime, cement, mineral wool, glass,
lightweight concrete fillers, as a lining
material, in the manufacture of crushed
stone for construction work. Enrichment of
oil shale inevitably entails the formation of
tailings — waste rock. The amount of such
enrichment wastes can reach millions of
tons per year. The complete non-waste
use of all components that make up oil
shale, intermediate products and produc-
tion waste represents a great economic
benefit, since it significantly reduces the
cost of mining and processing of basic raw
materials, and, most importantly, improves
the use of natural mineral resources.

Keywords: elementary composition of
organic matter; thermophysical properties;
radioactivity of shales; shale-ash astrin-
gent; cement based on the shale semi-
coke; fused cement clinker; shale-ash gas-
ash-silicate.

%



101

, %* %
(W), %), * V),
% % (), Q) Q)
Q). %
/
'3 y % ] ) 1
% 0 % .3 -
55-80 %. ( « » 0 , * -
70-80 %, 30 % 0 66 %
, % -
L& ) % 0 *8
%
0 s i
%* x H N H H :
) *
% 0 % -
* + -
% 0 , , -
* -
' $ 0
L 0 *
% % 0 .3 -3,
.3 ) -
, % .
% 0 % ,
0 * -
8
-3 . 0
* % ,
% +/& % 0 %
6,0-7,5
% 7,5-9,5
11-15
9-11
13-20
0 ,
H %* H -
%
-3, % )
)s
84,0-98,7, 0,2-0,9 %.
% 0 , , -
_ . ,
0
0 0 ,
* H



/*! *

& % 0 , 8
, %

%

+ % 0 % -3 (%):

3 - 0  (20-40,
45 % ). 3 -3, , 40 %. +
+/& 8,0-8,5. 1 1 0
4-6 0 .& 0

+ -3 % 0 30-45 %. 3
0 % -
+ 20 %. ,
8400-19000 1 /
+ 10-20 % 0o .3
-3 30-40 %. 4 -
, * O *

% *

) % %

% 0

%

0 0 0
1,5-3,0% .
& 0

% *g ,
& 0
10 %. + 0 -3 (10-15 %), -
- %
0 * 0 L& %
0 , .3 -3 15-20 % , 0
10 % , 15 %.

o, :
0 (45-85 %). 0 0 0

102



.+ 0 % 85 % -

% % .2 0 ,
-3, 0 0 .
3 0 - 60 %. , -
10400 1 / , 0o - 20 %. + 0 -3, -
, % % %
0 , , 0 .
3 0 — 70 %. , 8400-9600
1/, 0 10-20%.3
*
3 0 - 85 %. ,
6300-7000 1 / , 0 10 %. -
0 .
O _ * *
0 .3 -
% % , - .3
. % ., % - .
+ Si0, + AlOs.
I 8 % (60-80 %), Al,Os 8
, 8 .
"% SiO, + Al,O; , -
"1,- 3 (20-30 %). -
o, . -
% 8 % ,
8 00 0 .
! 25-50 % o, 70.4
* |
, *
" *
10 %
0 - 014 .+ 70-90 % -3 30-10 % -
1,04-1,35, 3 %, -
704,97 /.
! 3 (%): + — 77,10-77,80, & — 4,49-9,82, N — 0,30-0,44,
- —0,98-0,22, S — 1,68-10,22, Cl — 0,60-0,96. , 37100-37760 1 / .
3 66 %.
| - -
' * , ' L&
& * 3
* 10 %
, %
% 180-200 O+, 200-220 °+ ;
340-360 °+. & 450-500 °+ 65-67 %, -
10-15% 8 0 ( ) 6-15 %.
10 3 % 0
.3 -
0 0
- ( 80 %)

103



! -70 )
10 -3 % 0
( ')7 b
*
0 -
, )
, , %
- O *
0
| #
. % 0
. H H 8
0 ,
% % % )
+ 0 % % 20 %
% % .+ 0
% ( 25 %) % .+ 0
% , % , )
0
0
% % 0 % :
20-30 % , —10-20 % ( % %
), - 10 %.
] % 0 * Op* , ,
) 0 , 0 ,
% 0
, 0
1 . >
) 0 ( 0
) ) .5
, $8 %
&
% 0 -3,
, 8 - . ?
-3, o 0 , * 30 %
0,9-1,65, 0 — 1,80.
& 0 * %
, % & , 0
% ,
*
.3 0 50 %
% 0 )
-3 0 0  (1,50-1,99).
0 , * 10-15 % , 2,2-2,3. +
0
%
-3 0
2 0 -3, , , +
1% 0,01.

104

%



(+- 2):

63,96 % — 1,759,

&

-3 ,
( - 1)7 0 ’ ’
0
- 1-4 *
1- $8 03 ;
$8 % 0
0 >)
>+ +- ,=4450% 0 1,443, 61,98 % — 1,713,

69,71 % — 1,863, 75,14 % — 2,013, 99,57 % — 2,698.

~ $8 0 $8 % 0
, ’ 0
3
, 0
0 % ’ + 0
* %
O *
0 #
0 0 ;
0
% 0
3 %
% b H
% 0 , ,
0  283-396 /
06+ %
0 4 3 %

105



, 8 3.1 0 %
1,54 % 8 0,992-1,109, 0 —
0,080-0,887 0 , * 91 % ,—1,310-1,03 1 /( D+).-3
8 » , %%0* .
, 0 0 0 -
200-450 °+ -
% , * 0
, % 0 -3,
0
3 0 100 -
4 , 200 4 % -
, % 700 °+,
& % 0 -
0
-3, 0 0
% 8 8 ? 0 ,
-1 "
% 0 % -
8 . %
% 0 @ 0 , . - +@") 8 *
. 0 # , 2 1
+@" .
0 ,
, , 0, -
0 .
. % 0 -
& *= ) . "
. % 0 8 -
8 50-80 % * , -
- % -3
0 % 0 .5 8 8 ,
* 0 ,
0 + %
0 % 0 -
0 0 ,
- % 0 0
3 0
% , % -
0 . & 8
) , ) 8 % %*
% .
$") #?
+ 0 * .
0 . -3 (6-18, 12 %). 4
% 0 .- -
Si0, — 12-51 % +- - 18-60 %. ,
37004200 1 / .+ O % >

106



810-1000 °+. 3 0 %* -
%): . . .- 8,21, SiO, — 34,40, "1,- 3 — 9,87, +- — 32,20, MgO — 1,67,
S05;-9,54, S-0,20.
& ) 0 -
0 -
* . % 0 246 . % -
* 0 190 . % 8 0
(30 %) (70 %). 6 400.
+ 0
0 0 — 40-45 % , 0 10-20,
0 25-30 %. , % * , %
0 300 400 -
+ 0 0 -
1 1 1 I 1 O
%* »oT
1 % 0 -
. & -
% 0 - -
1:1 1:2."° 8 -
( .2).
2-% *= ) ) * #
1 #! &



& 0 , 0 -
0 , *
0 15-30 , 0 %
3500 %. * 0 200. -
0
27-32 % * L& 45 2 ,
0 2 6 :
: -0 0
(65-80 %) 8 (35—-20 %).
26-28 %. & 0 1-2, 0 2-6 ! -0
200-300;
0 0
0 0 15 (20-30 %) O
(70-80 %). 0 0p* , — 400-500.
& 2,0-3,5 ., 0 4-6
! 0 (30-150 )
7 ) "
, % 0
( -
) -
% ,
0
* O # 0 500.
+ 0
( . 1), 0 15 .+ 0 -
0p* 0 (%): 0 + 40 -35 0 15-40 - 50
0 15 —15.
1- , %
&
! +
1 2 3 4 5
Si- » 14,95 15,20 17,59 16,58 15,34 16,93
"1 3 4,14 4,58 4,19 4,44 4,27 4,32
Fes- 3 3,81 3,85 4,35 3,61 3,51 3,82
+ - 35,03 32,53 29,81 34,37 34,26 33,20
Mg- 3,33 3,88 264 2,13 2,56 2,71
Ko- 0,86 2,10 2,58 2,13 2,21 1,96
Na,O 0,05 0,05 0,12 0,06
S- 3 4,10 4,04 4,90 2,82 5,15 4.00
33,67 32,00 31,51 32,83 32,40 32,28
+ 100,58 99,87 99,63 100,04 100,88 100.20
S 1,64 1,63 1,96 1,13 2,06 1,68
0 25-40 2900-5000 1 / -
0 . ( (15-25
0
. + + - ) y ]

Si- 2, " I 3, K-, SOs.

108




& * n (> )
+ 0 0
, 80 %
% ) 0 %
) 4 0
0
%
0 ,
1 ) 0
6280 1 / .3 %*
0 )
& 0
25 %, 30-50 % 5 %
0 , %0* 400 500.
% )! ) @
#
0 .1 8 %
; 1 1 1 1 O 1
0
. &
5 1500 °+ 1400 °+.
( ] % ]
* 0
) 0 0
% 0 3
4 8 0 2.
2_ *  * * . %
! + 0
o ] (
| > 0
! % «(
0 » 0
« » « »
SiO; 7,38 511 21,42 58,92 70,55
TiO2 0,34 0,10 0,34 0,94 -
Al;O3 1,93 1,44 5,70 16,96 4,37
Fes- 3 0,92 0,84 3,87 7,22 1,92
2= 5 0,12 0,11 0.08 0,12 -
+ - 47,4 46,56 27,26 2,42 13,57
MgO 1,29 0,72 1,50 2,77 1,32
#n- 0,03 0,0.3 0,01 0,08 -
Na,O 0,06 0,11 0,15 1,28 0,35
Ko- 0,58 0,53 2.50 3,50 1,45
38,79 43,32 32.28 5,65 6,82
+ 99,07 98,87 93,12 99,86 100,35
S
8 SO; 1,13 1,22 5,09 0,21 1,17

109




5 )

%

%*

(99,0 %)

0

20 %. !

) !

110

% 0
8 .
0
0
%*
(44 %) (56 %).
0
% 0 0
%
0
(0 ),
).
0%+ ’



111

* * | * )
%
% %
%* 0
9 | °?
0 0 ) % )
) 0 0
*
0
0 3
3 — * * ) )
1 0
$8 $8

500 /3 950-1000 / °
1 1
0,5 1

44-48 %* 44 %%+
"0 0,20 %* 0,04 %*
*
4.
4- ) ! ))
%
*
0 ! 0 300




2 #* ")
>8 0
3 0
8
*
$8
0
(
% 0
%*
8
% 0
- 0
70-60, ;
— 85,
, 0
+ 0
%* *

%*

% ,

4700

(%):

— 125,

2

8

%

6'+ -
$8
8
14-16 %.
—500. 1
% 0
5
| #*

112

%

3000

3040,

2

0

$8



5 )

%

0

*
+
8
H %*
«+ 0 ».
%* %
#
%*
- 10,0,
& -
*
1
, 0
(2/3)
%
45-55 /

%

-7,0.3

113

, %
0
6'+ 0 %0*
.5
%*
(%0):
18-19,5 % (
)
0

0

. 6).

8

. >8

%

0

(36,0-38,0 %),

- 53,0,

- 30,0,

60



* * I * ! )
, 4—- | ! ") , ,
# 0 , 3
1-5 5-10 10-20 500
50 450 200 400 184 240
75 470 205 410 200 235
100 480 205 40 235 225
150 495 205 430 265 240
200 495 210 440 280 230
250 480 210 440 300 240
300 475 210 435 350 240
+ 0 -
, 8 0 5. - *
, 5-% , ")
# -$8 , 1
, 28
50 1150-1180 36 54
75 1190-1200 56 84
100 1300-1340 74 113
150 1310-1360 131 157
200 1500 138 207
250 1600-1620 179 263
300 1640-1670 2218 305
% * |* ) *
1 0
, * 0
0 , ) 0
% 0 , 150 ,
. - 11-20 % ,
,3,98-5,0 % .3 ) ,
1 1 0 El El El El El 0 El O
0,0001 0,01 0,1 %.
+ 0 ’ ) ’ ’ 0
),
! 0 0
% % 8 -
* 0
8 1 I * 1
0
* 1
, * 0 -3,
H % * H
, ) O
*
0
+ 15 o°% « »  « » %

11

4




% 06+

0 * ,
N ,
& "
% 0 - 8
%* 8
0 , ,
0 , 8 *
’ - * ( ’ )1 8
0 % % ' 0
*
1. & % , %
! 0 , ) ,
8 , , x - 0
9% , 0 )
0 % 0 *
] 1 )
0 .
+* % * % O y ]
90 % '3)
, %
2.3 %*
3 0
3.6 ( , %>
0 %* , 0
) % .
4. & % % 0 * %
+% 0 , 0p*
',
% %
5 0
’ ’ y 0
% I* ,
+
: - (
% ) N 0 9%+
- 0 )
0 . ’ ’
+ 0 ’ - ’
8-12 /
1 .-
0 ' . 25-50 /
0 25 % 0
1) % 0 %
%

115



© o

%

#
&
*
, . 0
0 %
' 8
) %
8
, %
& 7
(! -7 ) 1925
. 3 *O0p*
(«

«

%*

»;

7—
-0

116

500

«!

«

%

»

%
%



%*

» «

%

%

%

%*

%*

%

0 %* —
0 — -
( 10 % 8
)
0
% %*
.1
0 * %
.1
) 0 :
. %
, %* .
« ¥
»
.3)
% :
0 0
.3 )
( % )-3)
% 0 ,
) .1
0
( 0 )
0
« »  « » .3 ,
100-150 °+, )
0 -
480-485 °+. ! , 8
850 °+, 750 °+
, 8 % 11 0
0
. -7 5 %
0 , %
0
«2 - »
' ) 0 8
— 8 ,
8
.+ 50- ,
1200 /
0 -3)
0
- $8
+ 0 %
+ 0 %
)

117



1-—

4-—

8 —

12 -
17 -

* * | * |
% 0
% 0o -) 8
) >%
% ) %
0
0 . 5*8 3 - +++
1948 N (
(.+0 ) #
0 % 25-125 0
, 3
0 .
0 8. ! 0
10, 4, 4,6,
O H H 1
% I
23 .1 %
0 1 $ % )
8- VIII:
12— 3-
5- 6 —
, ;9-) ;10— 1 11—
;13— 14 — 115 —
;18 — ;19— ;20 —

118

;16—



0 % 0 * Op* , -

0 -
O *
& 9 -
* 0
9- - , ?
o %o* * . % 45 %,
1300 1800 / 3 Q=95001 / .- %
0 125 -
* 2130 / 3
! 125 0
25 . (25-125 ) * -
+13+ 32 2130 / 3.1 25
* 1o 125
0 25 .1 25 $ -
25-125 -
Q=14900 1 / .! 25 $ 0-25
% ) 0% )
Q=12600 1 / . * -
0 % 50-200
Q=590 1 / , 0 F=358% Q=1240 1 /

F=642% Q=2301 / .

119



* * I * ! )
) n
% 0
0 (90 %) 0o -
* 0 o
90-95 % -0,074 .
& %* 0 -
(&@-) (600 ) O -
256#1 /| .- , : -
&@- * % 3-5 -
% 0 -
l , -
% % (& 4), -
%o* %* &@- ) 0
%* 0 -
0
! -70 0 8 -
- ) . :
) , , % -
* ( % , )-
0 ,
)

! , 0 _ -

* % 0

-70. ) * 0% 0 % 0-30
30-36 % ! 0 70-75 %
* 0 0 -

% 0 8 ) 0

%

.3) -
0 ,
8 0 * % 0
) O
0 0 8 % ,
*
) )
80,90 92,
1. &. ., - #.+ % 0 - # -
& ,1983. — 248
2. + 3. . —#. -
" , 2004. — 512
3. " " , ¥ 8 -
—#.: #./ ,2004.—, Il.-512
4. # ; = #. " +++ , 1963. —
I .—296

120



5., , * ) (-
% 0 ) ! . — URL
http://knowledge.allbest.ru/geology/3c0a65625a3bc78a5¢c53a88421316¢26_0.html
6. " 1..,+ -3.,@ &" .,
: -1 * -
2 ,2011.-203 .
7. 3.3, ( S “T7., > " 3. ,
) 0 : —& 021
(& ), 2015.-322 .
8. " % IRCHNE & -3+ , O
0 I'& &N . 54&!"
,54&->-. ( ). —! : 1 -2 ,2014. -
= 4.—+.39-51.
9. " % 3., " % L -.3. -
0 I :
# - 0 (23 2015 ). — 1/ Do
#6 -#5."  +"E&+ , 2015. - +.126-135.
10." % 3, " % Lt -3, # 4. #
0 0 . 0 - % -
( - ). —#.: . ,2015. - = 3. -
+.266-271.
11" % 3, " % "L, -.3. -
0 II& - « -
- » —#.: 11 ,2015. — = 1. —+.42-47.
12" % , 3., * -.3. 0
0 0 ( &
&N . 54& 1" . 54&>-. ( ). —! : -
1 -2 ,2015.-= 1.-+.28-46.
13" % , 3., + -.3.- 0o -
I - XIX #
#." 8 , *8
70- % % . (6-10 -
2015 ) —, : -, , 2015. -
, Il. — +. 385-387.
14" % , 3., + -.3."
0 & - «& ..
& O »— 0 «& .. .& 0 », 2015. — = 4/2015. - +. 72-76.
15" % , 3., + -3. 0
0 XU # - 0 «+ -
00 » ( , . H# , 29-30 2015 ) 1
5 = 4(13)/2015.-#.:5 % 8 , 2015. —
? 11.—+.103-109.
16." % , 3. -
+ I+ 0 :
n # - 0 (30 %
2015 ): 6 ./ * 0 5.., 8 = ( : , 8 5
2015. -7 IV.—+.117-126.
17" % , 3., + -3.# -
8 Il & - « - » —#. -
11 ,2015. —= 2. —+.18-21.
18" % , 3., + -.3.-0 -
0 % 0 1
D # X #
, *8 70- % —#.:"& ,2015., 2. —+.88-100.
19" % , . 3.+ 0 1
& &N . 54& 1" . 54&->-. ( ). —! -
: 1 -2 ,2015.-= 2.—+.27-35.

121



20" % , 3., + -3 -
0 Il & - * -
%%0* —#.:3& -'& ,2015. — = 9.—+.39-42.
21" % , 3., + -.3.,! " -
0 - 8
8 Il & - +
—#.:3& -'&. ,2015. — = 10. - +.25-28.
22." % , 3., + - 3., 0
) % I - XX #
#."./ 8 , *8 120- %
, (4-8 2016 ). —,
-, , 2016. —, Il. —+.68-70.
23" % , 3., + -.3.,@ 1.+. ) -
- 0 Il & -
& e - « -
», 2016. — = 2/2016. — +. 3-10.
24" % , 3., + - .3 -
0 -
1l & - e «& « » —#.: & -
,2016.—= 2.-—+.38-41.
25" % , 3., + -3, @ 1.+.,
0 0 - 0 -
& - « - »o—#.: 1
1 ,2016. — = 3.—+.34-39.
26." % , 3., + -.3.4 - 0
I, i
0 «,+ -16» (24-26 2016 ) o+ 3- o« »,
133"/> LU+ ; * 0 (.4.. L= : -
1 -2 ,2016.-+.253-261.

27." % , . 3.7 0 Il & &N . ,54& 1" .
,548&->-. ( ). —! : 1 -2 ,2016. -
= 4.—+.19-37.

28." % , 3., % 0 .+ /I3 -

0 .—2017. - = 02. -
URL : vsn.esrae.ru/2-10 ( * :06.12.2017).
References:

1. Zelenin N.l1., Ozerov I.M. Reference book on combustible slates. — M. : Publishing
house Nedra, 1983. — 248 p.

2. Starostin V.., Ignatov of P.A. Geologiya of minerals. — M. : Publishing house Aca-
demic Project, 2004. — 512 p.

3. Abramov A.A. Processing, enrichment and complex use of solid minerals. — M. :
MGGU publishing house, 2004. — Volume II. — 512 p.

4. Minerals: reference book. — M. : Publishing house of Academy of Sciences of the
USSR, 1963. — Volume II: Halogenides. — 296 p.

5. Technology of production, processing and enrichment of power raw materials
(combustible slates) of the Komi Republic with use of cores. — URL
http://knowledge.allbest.ru/geology/3c0a65625a3bc78a5¢c53a88421316¢26_0.html

6. Antoniadi D.G., Savenok O.V., Shostak N.A. Theoretical bases of development of
oil and gas fields : manual. — Krasnodar : Education South, 2011. — 203 p.

7. Priests V.V., Bogush LLA., Tretiak A.Ya., Lavrentyev A.V. Search, investigation and
operation of oil and gas fields : manual. — Novocherkassk : YURGPU (NPI), 2015. — 322 p.

8. Arutyunov T.V., Savenok O.V. A state, tendencies and the prospects of develop-
ment of reserves of hydrocarbons from slate deposits // Science. Engineering. Technology
(polytechnical bulletin). — Krasnodar : Izdatelsky Dom — Yug, 2014. — No. 4. — P. 39-51.

122



9. Arutyunov T.V., Arutyunov A.A., Savenok O.V. Prospects of development of fields
of slate deposits // Fundamental problems of science: collection of articles of the International
scientific and practical conference (on January 23, 2015). — Ufa : RIO MTsll OMEGA
SAYNS, 2015. — P. 126-135.

10.Arutyunov T.V., Arutyunov A.A., Savenok O.V., Mollayev Z.H. Metodologiya of as-
sessment of resources of slate deposits/Mountain information and analytical bulletin (scientific
and technical magazine). — M. : Publishing house Mountain book, 2015. — No. 3. — P. 266—-271.

11.Arutyunov T.V., Arutyunov A.A., Savenok O.V. Problem definition of physical and
chemical modeling of slate breeds//Scientific and technical magazine «Inzhe-ner-neftyanik». —
M. : Publishing house Ai Di Es Drilling, 2015. — No. 1. — P. 42-47.

12.Arutyunov T.V., Savenok O.V. Research of slate breeds and nature of slate oil-
bearing capacity of the Bazhenov shale and formation Bakken // Science. Engineering. Technol-
ogy (polytechnical bulletin). — Krasnodar : Izdatelsky Dom — Yug, 2015. — No. 1. — P. 28-46.

13.Arutyunov T.V., Savenok O.V. Features of a structure of fields of slate deposits //
Problems of geology and development of a subsoil : Works XIX of the International symposium
of a name of the academician M.A. Usov of students and young scientists devoted to 70-year
anniversary of the Victory of the Soviet people over fascist Germany (on April 6-10, 2015). —
Tomsk : Publishing house of the Tomsk Polytechnic University, 2015. — Volume 1l. — P. 385-387.

14 Arutyunov T.V., Savenok O.V. Analysis of characteristics of a geological structure
and collection properties of slate deposits // Scientific and technical magazine «Qil. Gas. In-
novations». — Editorial office of the magazine «Oil. Gas. Innovations», 2015. — No. 4/2015. —
P. 72-76.

15.Arutyunov T.V., Savenok O.V. Principles of modeling of steam structure of slate
breeds: XllI International scientific and practical conference «Modern Concepts of Scientific
Research» (Russia, Moscow, on April 29-30, 2015) // Monthly scientific magazine No. 4
(13)/2015. — M. : Euroasian union of scientists, 2015. — Part 11. — P. 103-109.

16.Arutyunov T.V. Conditions of accumulation and oil-bearing capacity of the Bazhe-
nov shale of Western Siberia // Current trends of development of science and technologies :
the collection of scientific works on materials Il of the International scientific and practical
conference (on June 30, 2015) : in 6 h / Under the general editorial office E.P. Tkachyovoy. —
Belgorod : IP Tkachyova E.P., 2015. — Part IV. — P. 117-126.

17.Arutyunov T.V., Savenok O.V. Modeling of clay breeds with kollomorf-ny silicon
dioxide // the Scientific and technical magazine «Inzhener-neftyanik». — M. : Publishing
house Ai Di Es Dirilling, 2015. — No. 2. — P. 18-21.

18.Arutyunov T.V., Savenok O.V. Assessment of parameters of pore space of clay
breeds for the purpose of modeling of steam structure of slate deposits // Fundamental and
applied problems of science : Materials X of the International symposium devoted to the 70
anniversary of the Victory. — M. : RAS, 2015. Volume 2. — P. 88-100.

19.Arutyunov T.V. Slate gas as perspective view of fossil fuel // Science. Engineering.
Technology (polytechnical bulletin). — Krasnodar : 1zdatelsky Dom — Yug, 2015. — No. 2. —
P. 27-35.

20.Arutyunov T.V., Savenok O.V. Environmental problems when developing fields of
slate hydrocarbons // the Scientific and technical Protection of the Environment magazine in
an oil and gas complex. — M. : VNIIOENG, 2015. — No. 9. — P. 39-42.

21.Arutyunov T.V., Savenok O.V., Koshelev A.T. Development of methodology of
preparation of examples of clay and siliceous breeds taking into account factors of hetero-
geneity and uncertainty // the Scientific and technical Construction of Oil and Gas Wells
magazine by land and by sea. — M. : VNIIOENG, 2015. — No. 10. — P. 25-28.

22.Arutyunov T.V., Savenok O.V. Technology of extraction of slate gas and influence
on ecology // Problems of geology and development of a subsoil : Works XX of the Interna-
tional symposium of a name of the academician M.A. Usov of students and young scientists
devoted to the 120 anniversary from the date of foundation of the Tomsk Polytechnic Univer-
sity (on April 4-8, 2016). — Tomsk : Publishing house of the Tomsk Polytechnic University,
2016. — Volume II. — P. 68-70.

23.Arutyunov T.V., Savenok O.V., Shlyakhovoy D.S. Problem definition of pilot stu-
dies of clay and siliceous slate breeds//the Scientific and technical Science and technology
magazine in the gas industry. — M. : JSC Gazprom promgaz publishing house, 2016. —
No. 2/2016. — P. 3-10.

123



24 Arutyunov T.V., Savenok O.V. Pilot studies of clay and siliceous slate breeds from
the point of view of ability of creation of new surfaces // the Scientific and technical bulletin of
JSC Rosneft. — M. : Publishing house Oil economy, 2016. — No. 2. — P. 38-41.

25.Arutyunov T.V., Savenok O.V., Shlyakhovoy D.S. Theoretical research of process of
formation of artificial examples of clay and siliceous slate breeds // Scientific and technical maga-
zine «Inzhener-neftyanik». — M. : Publishing house Ai Di Es Drilling, 2016. — No. 3. — P. 34-39.

26.Arutyunov T.V., Savenok O.V. Characteristic of breeds collectors of slate gas //
Technical and technological systems: Materials of the eighth international scientific TTS-16
conference (on November 24-26, 2016) / FGBOOU WAUGH of «KKUBGTU», KVVAUL of
A.K. Serov; under the general editorial office B.H. Gaytova. — Krasnodar : lzdatelsky Dom —
Yug, 2016. — P. 253-261.

27.Arutyunov T.V. What is slate gas // Science. Engineering. Technology (polytech-
nical bulletin). — Krasnodar : I1zdatelsky Dom — Yug, 2016. — No. 4. — P. 19-37.

28.Arutyunov T.V. Combustible slates. Comparative analysis // Messenger of stu-
dent's science of department of information systems and programming. — 2017. — No. 02. —
URL : vsn.esrae.ru/2-10 (date of the address: 12/6/2017).

124



/1! 622.276.7

/'$
$/% %

4 "

& 24 %
'6 %

-%

$/3

%$ -32

ANALYSIS OF THE EFFICIENCY OF UNDERGROUND
WELL REPAIR ON THE SOVIETSKOYE OIL FIELD

+) 2 !

-— «.
|

daberezovskiy-gaz@ rambler.ru

! /!

+ -l
de_france@mail.ru

% ), $

izabell96 @mail.ru

" L&+
* 0 ) 0
76 %. - %
6&

/'6& %

» - - « »

$ +
). &

['6&

%

;
* Ofp* ;
;

, 1968

(89 %

$

Berezovskiy Denis Aleksandrovich

Deputy chief of department,

branch LLC «Gazprom mining Krasnodar»
Kanevskoe gas field management
daberezovskiy-gaz@rambler.ru

Kusov Gennady Vladimirovich
Graduate student,

North-Caucasian Federal University
de_france@mail.ru

Matveyeva lzabella Sergeyevna
Student,

Kuban state technological university
izabell96@mail.ru

Annotation. On the Sovietskoye field oil
production with the help of electric centri-
fugal pumps is 76 %. Hence it is obvious
that the fund of wells equipped with ECP
requires special attention and control. The
article analyzes the causes of ECP fail-
ures, the dynamics of changes in the be-
tween-repair period of wells and the ways
of its increase are considered. It turned out
that the main cause of ECP failures are
mechanical impurities. The efficiency of
underground well repair at the Sovetskoye
field was analyzed. From the considered
comparative graphs for the interrepair
period of the Sovietskoye field, it was
concluded that underground well repair
(especially cleaning of the bottomhole
formation zone) is effective. Efficiency of
underground well repair allows us to in-
crease each year between the repair pe-
riod on the Sovietskoye field.
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" 7 ( 0 ) Annotation. The phenomenon of interfe-

rence (interference) of wells is that under

! ! the influence of starting, stopping or

changing the operating mode of one group

% ( of wells, the debit and bottomhole pres-

) sures of the other group of wells that op-

Ok erate the same layer (after a certain period

v ) %% C : ,

0 * O/ of time to some extent). Wells of the first

% Yo , — | category are called perturbing, and the

%* .1 0 second category is called reactive. To

- | study the interference of wells, the inflow

! of liquid is considered both for the elastic

’ mode of operation of the deposit and for

inelasticity. This is of some interest, be-

) cause when observed in practice it was

) - | noted that due to the elasticity of liquids

& ' ) _ | and the compressibility of the formation,

0% 8 ) the effect_of the_ interaction of the wells is

not established immediately. For example,

, 8 , | after the commissioning of a new well, the

- - | pressure around it is redistributed gradual-

) ly, the zone of influence of the well grows,

! reaches the neighboring well and then,

, again gradually, the effect of the wells

0 - | interaction is strengthened until the pres-

) sure redistribution in the formation com-

pletes and the process is finally estab-

! lished . We also considered only the

steady effect of well interaction, which can

characterize only the final stage of pres-

sure redistribution in the reservoir. For the

sake of simplicity, we consider the inflow

to the wells of only incompressible fluid in

0 » | an incompressible formation under the

water-pressure regime. One of the condi-

tions for studying the interference of wells

in this article is the fact that the inflow to
the perfect well is being considered.

% %
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" & Annotation. The need to use well logging
is due to the fact that they can be used to
disassemble the geological section in
detail and determine the filtration and
% 0 - | capacitive properties of the reservoir lay-
- . ers with sufficient accuracy. The use of
0 well logging as cheaper methods in com-

.+ 8 ) : L e . .
parison with drilling will allow to effectively
) develop the field and increase oil and gas
.6 , | production. The purpose of the article is to
0 - | clearly demonstrate the significance and
expediency of using a set of methods for
geophysical studies of wells for the devel-
opment of the field. To achieve this goal,
) 0 - each method was considered separately in
the Igolsko-Talovoye oil field and a set of
methods was chosen for further use at this
field, since only comprehensive use of
, methods allows obtaining full information
on the prospects and expediency of de-
% 0% 0 - | velopment and further exploitation of the
) 0 field. The choice of a set of methods for
geophysical exploration of wells for a giv-
en field is made on the basis of the geo-
logical structure of the area, the pursued
purpose (exploration or development), and
0 ( ) ) also based on the main results of geo-

! physical work of previous years.

* %

* : : Keywords: site selection; choice of me-
thods and justification of the geophysical
. complex; technique and technique of geo-
, physical work; metrological support of

; 0 i | works; interpretation of geophysical data;
) * : - | electrical saturation parameter; relative
0 phase permeabilities.
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Annotation. In conditions when the share of
hard-to-recover reserves of Tatarstan is
steadily growing and has now exceeded 80
% of the residual reserves, the application of
methods for increasing oil recovery and
- | intensifying the development of oil fields
plays a decisive role in maintaining the level
of oil production. In recent years, the need for
the application of physical and chemical

- | methods for increasing oil recovery has been
0 unequivocally proved, including the injection
of the surfactant SNPCh-9633. The object of
the study are deposits of 302-303 Romash-
kinskoye field, which are characterized by an
increase in the share of hard-to-recover oil
- | reserves and intensive watering of wells. The
article gives an assessment of the effective-
ness of the use of compositions for the isola-
tion of water inflows SNPCh-9633, as well as
recommendations for additional require-
ments for the selection of wells and areas for
work on limiting water inflows.
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Annotation. The structure of the raw ma-
terial base is such that the traditional entry
of deposits with low permeability reser-
voirs into development when drilling with
vertical wells can be economically inexpe-
dient, and sometimes impossible, as a
result of which a significant amount of
reserves will be uninvolved in industrial
development. Under these conditions, the
most rational direction for improving the
use of hard-to-recover reserves is the
transition to fundamentally new field de-
velopment systems using horizontal and
branch-horizontal wells that, having an
increased surface of the formation, reduce
the filter resistance in the near-wellbore
zones and are a promising method for not
only increasing the productivity of wells,
but also the oil recovery of reservoirs. It is
especially important to use development
systems with horizontal and branched-
horizontal wells in fields with high geologi-
cal heterogeneity, fragmentation, the
presence of numerous zones of replace-
ment of reservoirs and zones of wedging.
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Annotation. The level of technology of
hydraulic fracturing and the availability of
highly effective special equipment of lead-
ing firms allow today to develop oil re-
serves in hard-to-recover, weakly permea-
ble mountain formations. The article sug-
gests a number of geological and technol-
ogical measures to increase the oil recov-
ery of the main productive formation YuV1
of the Verkhne-Kolik-Yoganskoye oil field;
the possibility of a large choice of methods
of fracturing with various variations applied to
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Three-Dimensional Hydraulic Fracturing Simulator
MFrac is a trademark of Meyer & Associates, Inc.
Copyright (c) 1985-2001 Meyer & Associates, Inc. All Rights Reserved
MFrac-Ill Version 4,01,0423,
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ROCK PROPERTIES

Zone Name ;VD at MD at Stre_ss Stress Young's E(())rllss Fracture | Critical Iftt(;?sg-
o ottom | Bottom | Gradient (kPa) Modulus Ratio Toughness | Stress lation
(m) (m) (kPa/m) (kPa) ) (kPa-m”1/2) | (kPa) )
Shale 2439,9 2478,0 13,5 32939 | 1,8e+07 | 0,26 1000 0 Off
J11 2440,5 2478,6 12,5 30506 | 1,2e+07 | 0,20 600 0 Off
Siltstone 2444.6 2482,8 13,0 31780 | 1,5e+07 | 0,26 1000 0 Off
J1-2 2445,8 2484,0 12,5 30573 | 1,2e+07 | 0,20 600 0 Off
Shale 2447.,6 2485,8 13,5 33042 | 1,8e+07 | 0,26 1000 0 Off
J1-2 2449,2 2487,4 12,5 30614 | 1,2e+07 | 0,20 600 0 Off
Shale 2449,9 2488,2 13,5 33074 | 1,8e+07 | 0,26 1000 0 Off
J1-2 2470,0 2508,6 12,5 30875 | 1,2e+07 | 0,20 600 0 Off
Dolomite 2473,4 2512,0 13,7 33885 | 2,0e+07 | 0,26 1000 0 Off
J1-2 2474,7 2513,4 12,5 30934 | 1,2e+07 | 0,20 600 0 Off
Dolomite 2475,5 2514,2 13,7 33915 | 2,0e+07 | 0,26 1000 0 Off
J1-2 2477,5 2516,2 12,5 30969 | 1,2e+07 | 0,20 600 0 Off
Shale 2482,2 2521,0 13,5 33510 | 1,8e+07 | 0,26 1000 0 Off
J1-3 2485,8 2524,6 12,5 31072 | 1,2e+07 | 0,20 600 0 Off
J1-3 2492,4 2531,4 12,5 31156 | 1,2e+07 | 0,20 600 0 Off
Shale 2498,3 2537,4 13,5 33728 | 1,8e+07 | 0,26 1000 0 Off
WELLBORE HYDRAULICS DATA
Wellbore Volume 12,219 (m?)
Injection Down Tubing
Horizontal Well Off
Surface Line Volume 0,3 (m?)
Wellbore Volume Reference MD 2497 (m)
Wellbore Volume Reference TVD 2458,6 (m)
Maximum BHTP 60000 (kPa)

PERFORATION ZONES

Top of Perfs Bottom of Perfs Bottom of Perfs
Active Zone TVD TVD Top of (fn‘irfs MD MD
(m) (m) (m)
1. Yes J1-2 2458,6 2466,5 2497 2505
ZONE DATA
No. of . . Perfora-
Multiple Stlffne_ss Fluid LQSS Pay Zone To Perm. tions Diameter
Zone Interaction | Interaction From
Fractures (m) (md) Number (mm)
) ¢ ¢ (m) )
) )
1. J1-2 1 0 0 2449,9 2470 5 114 16

262




INPUT SURFACE TREATMENT

() ) c c =)
o | 82| § E £, | £ _| & g g g =g O
o182 |2 (&7 |& |a& |2 | & [F5 5 ¢

i n (&) o o
1 1,6 12 12 12,00 | 7,5000 |Pre-Pad| ND30 | 0000 0 0 0
2 0 0 0 12,00 | 4,5716 | Shut-in | ND30 | 0000 0 0
3 2,6 4 4 16,00 | 1,5385 |Pre-Pad| ND30 | 0000 0 0 0
4 2,6 4 4,1299 | 20,13 | 1,5884 Slug ND30 | BPO2 0 200 400
5 2,6 14 14 34,13 | 5,3846 | Flush | NL30 0000 0 0 0
6 0 0 0 34,13 |30,0000]| Shut-in | NL30 0000 0 0 0
7 2,6 28 28 62,13 |10,7690| Pad ND30 | 0000 0 0 0
8 2,6 6 6,1948 | 68,325 | 2,3826 Prop | ND30| BPO02 0 200 600
9 2,6 9 9,8766 | 78,201 | 3,7987 Prop | ND30| BPO02 200 400 2700
10 2,6 14 16,273 | 94,474 | 6,2588 Prop | ND30| BPO02 400 600 7000
11 2,6 16 19,636 | 114,11 | 7,5525 Prop | ND30| BPO02 600 800 11200
12 2,6 16 20,706 | 134,82 | 7,9638 Prop | ND30| BPO3 800 1000 14400
13 2,6 15 20,392 | 155,21 | 7,8432 Prop | ND30| BPO3 1000 1200 16500
14 2,6 6 8,353 | 163,56 | 3,2127 Prop | ND30| BPO3 1200 1200 7200
15 2,6 11,7 11,7 175,26 | 4,5000 | Flush | NL30 0000 0 0 0
16 0 0 0 175,26 0 Shut-in | NL30 0000 0 0 0

Fluid Type: H,O, — Fresh Water with 2 % Salt
Fluid Type: NDs- — Newco Delayed XLink Gel 3.0 kg/m®, 25#/1000gal

Fluid Type: NLs- — Newco Linear Gel 3.0 kg/m®, 25#/1000gal
Proppant Type: 0000 — No Prop, Slug, ...
Proppant Type: BP- , — 16/30 Borovichi Ceramic — 22t
Proppant Type: BP- ; — 12/18 Borovichi BorProp — 38t

Total Slurry Volume 175,26 (m?3)
Total Liquid Volume 155,7 (m?3)
Total Sand Mass Pump 60000 (kg)
Total Sand Mass Placed 59553 (kg)
HYDRAULICS CALCULATION OF THE WELL

Hydraulic Power Required 961,87 (kW)
Surface Pressure, min. 0 (kPa)
Surface Pressure, max. 22187 (kPa)
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GENERAL DATA / (calculated values at the end of the  treatment)

Slurry Volume Injected 169,15 (m?3)
Liguid Volume Injected 149,74 (m?3)
Fluid Loss Volume 82,995 (m?3)
Frac Fluid Efficiency 0,50934

Net Frac Pressure 5691,8 (kPa)
Length (one wing) 63,383 (m)
Upper Frac Height 27,446 (m)
Lower Frac Height 16,104 (m)
Total Frac Height 43,551 (m)
Max, Frac Width at Perfs 2,6072 (cm)
Avg, Hydraulic Frac Width 1,6098 (cm)
PROPPANT DESIGN SUMMARY

Created Fracture Length EOJ 63,383 (m)
Total Propped Fracture Length 63,253 (m)
Avg, Propped Height in Fracture 35,213 (m)
Avg, Propped Height in Pay Zone 19,842 (m)
Avg, Propped Width at Well 1,1324 (cm)
Avg, Propped Width in Pay Zone 0,81028 (cm)
Max, Width EOJ at Perfs 2,6072 (cm)
Avg, Prop, Conc,/Area in Fracture 13,27 (kg/m?)
Avg, Prop, Conc,/Area in Pay Zone 15,298 (kg/m?)
Avg, Frac Conductivity in Pay Zone 2081 (md-m)
Avg, Dim, Fracture Cond, in Pay Zone 6,5799

Propped Fracture Ratio 0,46986

Estimated Closure Time 64,302 (min)

264




265



266



* * | * )
AQ " ) ) --&
Prod
Production Simulator for Hydraulic Fracturing
MProd is a trademark of Meyer & Associates, Inc.
Copyright (c) 2006, Meyer & Associates, Inc.
2207 Freeport Rd, Suite D, Natrona Heights, PA 15065 USA
MProd version 5,10,1251
Formation data input to achieve production history match
Net Pay Zone Height 20 (m)
Reservoir Pressure 22000 (kPa)
Total Reservoir Compressibility 1,8558e-06 (L/kPa)
Equivalent Reservoir Permeability 5 (md)
Equivalent Reservoir Porosity 18 (%)
Equivalent Reservoir Viscosity 0,62826 (cp)
Gas Specific Gravity 0,65
Bubble Point Pressure 12000 (kPa)
Oil API 40
Reservoir Temperature 75 (°C)
2 * #*
10 (cm)
-$ 1,3 (Rm3/sms3)
+ 6
2 * ? )
' #
(m) (md xm) (kg)
72,568 1668,1 60 000
Time (d) Flow Rate Cum. Prod. Average Pressure Flowing Pressure
(m3/d) (103 m3) (kPa) (kPa)
30,0 95,815 3,1881 22000 10000
63,5 91,633 6,3248 22000 10000
97,0 89,428 9,3566 22000 10000
130,5 87,946 12,327 22000 10000
164,0 86,838 15,255 22000 10000
197,5 85,957 18,149 22000 10000
231,0 85,228 21,016 22000 10000
264,5 84,608 23,861 22000 10000
298,0 84,069 26,686 22000 10000
331,5 83,593 29,494 22000 10000
365,0 83,168 32,287 22000 10000
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Production Simulation Notes
1. Due to the lack of adequate well test data available to Newco, several key as-
sumptions have been input to perform the simulator calculations including:
a. Effective reservoir permeability — 5 md
b. Near wellbore skin factor — 6
c. Static Reservoir Pressure — 220 atm.
2. The predicted volumes are calculated at a Pwf (producing bottom hole pressure) of
10000 kPa, Should the well be produced at any pressure greater or less than these input
producing pressures, then, the predicted values will not reflect actual well operation condi-
tions and volumes.

Therefore, Newco supplies the production simulation prediction as a qualitative anal-
ysis only and does not intend or submit in any way as a quantitative volume prediction of
post frac production.
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Annotation. The purpose of the article is to
analyze the operation of oil wells using elec-
tric centrifugal pumps. Attention is paid to the
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Annotation. The peculiarity of the develop-
ment of the East Moldabek deposit of the
Kenbai field is the use of a reservoir pressure
maintenance system with injection of water
practically from the beginning of field opera-

8 tion. To assess the effectiveness of the re-

servoir pressure maintenance system an
analysis of the technical and economic indic-
es of the field development was carried out,
- | acalculation of the technological parameters
- | of the reservoir pressure maintenance sys-
tem for the Yu-ll facility was performed and
the economic efficiency of maintaining the
reservoir pressure was determined in the
East Moldabek deposit of the Kenbai field.
- | The performed calculations showed that the
use of the reservoir pressure maintenance
system reduces the prime cost of the pro-
duced products by 38129,687 conventional
- | units due to the additional amount of ex-
tracted oil, which allows to obtain an annual
economic effect of 1845022,787 convention-
al units. It is concluded that the depletion of
the explored ail fields will eventually lead to a
change in the geography of oil production
- | due to geological exploration and develop-
ment of deposits in hard-to-reach areas, with
the production of high viscosity oil, which
predetermines the study and improvement of
development systems for such deposits and
the search for more efficient waterflood flu-
ids.

- | Keywords: reservoir pressure mainten-
ance system; contour waterflooding; on-
water flooding; in-circuit flooding; area
flooding; injection of water into reservoirs;
- | intensity and coverage of the formation by
the flooding process.
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Annotation. In the article the questions
about the use of magnetic resonance
imaging in modern medicine. Magnetic
resonance imaging (MRI) is the most ef-
fective diagnostic technique in medicine
that allows to identify the pathology and its
degree of development in the human
body. Modern technology and the intro-
duction of computer technology led to the
emergence of such a method of virtual
endoscopy, which allows three-
dimensional modeling of structures visua-
lized by CT or MRI. This method is infor-
mative if it is impossible to conduct an
endoscopic examination, for example, in
severe pathology of the cardiovascular
and respiratory systems. Method of virtual
endoscopy has found application in angi-
ology, Oncology, urology and other medi-
cal fields. The importance of the invention
of this technique for studying the organism
cannot be overemphasized. Open MRI
equate to the discovery of x-rays. In our
time it is difficult to imagine medicine with-
out an MRI. Immediately after opening this
type of imaging used exclusively for the
diagnosis of diseases of the Central nerv-
ous system. Now this method is used not
only in many fields of medicine but also in
scientific research.
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- | Annotation. It is known, that the compe-
% _ | tencies and personally-professional abili-
ties are obligatory parts of persona social-
ly-professional competence, including
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.3 personal experience in according activity.

0 _ | All functional components in every compe-

tence are interrelated; the most important
significance has the interrelation between
- | operating and behavior components: the
- | behavior component is leading, but the
personal experience in according activity
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