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1. Introduction

In August 2005 a joint research expedition of Russian (leader Dr.Kim) and
Japanese (leader Dr. Nagao) scientists was organized in the Lower Amur area from
Khbarovsk to Nikolaevsk-on-Amur.

Taking into considération the on-site situation the following sampling stations
were selected to carry sampling of water, river bed sediments, and soils:

Amur River at Sikachi-Alyan village
Amui River mouth

Amur wetland at Malmysh village

Amur River at Malmysh village

Gorin River mouth

Amur River at Nizhnetambovskoe village
Amur River wetland at Sofiiskoe village

Amur River at Bogorodskoe village
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Amgun River mouth

10.Amur River at Takhta village

All collected samples were delivered to the laboratories of the Institute of
Water and Ecology Problems and the Institute of Tectonics and Geophysics FEB
RAS for further analyses. Mass-spectrometry methods were used to analyze metal
content in water, sediment and suspended matter samples.

Organic carbon was analyzed with organic substance oxidation with K; Cr; O
+ H, SO, at boiling and

Total organic nitrogen was analyzed with organic substance oxidation with H,
SO,

At three stations on the Amur River (Sikachi-Alyan, Nizhnetambovskoe,
Malmysh) and in the Amgun River mouth water discharge was determined with
standard method based on water velocity and crow-section area measurements.

Analytical data are presented in the form of tables and sampling stations are

shown on the Lower Amur map attached.



2. Hydrological Characteristics of the Amur River in 2005

In 2005 the Amur River water levels were comparatively not very high. After
winter low water (-180 cm at the Khabarovsk watei‘ levél measuring station) during
spring flood water levels approached 370 cm in the first decade of June. Then
summer low water followed. Summer rain flood in August had two peaks, which
were not high (235 ¢m at the Khabarovsk water level measuring station). After that
the Amur water level was steadily decreasing and reached its minimum before water
freezing (180 cm).

Sampling of water, river bed sediments, soil and water discharge
measurements were undertaken in August 2005.

Water discharge measurements were conducted at the village Sikachi-Alyan in
the Amur main stream and at the Malmysh village in the sub-stream Kalistratovka.
Within the Komsomolsk-Kiselevskoe narrowing water discharge measurements were
performed at the Nizhnetambovskoe village. Water discharge was also measured in

the Amgun River mouth (Table 1).

¢

Table 1. Measured Hydrological Characteristics

# Date River, station Q, cu m/sec F,cum V m/sec
1 17.08.2005 Amur, Sikachi-Alyan 11000 11100 0,99

2 18.08.2005 Amur, Malmysh 12000 12200 0,98

3 19.08.2005 | Amur, Nizhnetambovskoe 15500 14600 1,06

4 |. 23.08.2005 Amgun, mouth 496 2240 - 0,22

Water discharge was measured when the Amur water level was decreasing and
was characterized with low values. A certain increase of the river run-off near

Nizhnetambovskoe can be explained by the increased water flow from the Rivers Gur

and Gorin.
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3. Analytical Data for'Samples of Water, River Bed Sediments, Soil and

Suspended Matter Collected in 2005

Table 2. Metal Content in Water (mg/cu dm)

Ni

# Station Al Mn Fe Co Cu Cd
1 |St, Right 413,384 4,099 506,562 0,091 1,136 | 6,460 -
2 |8t Left 450,076 3,942 499,618 0,071 0,880 - -
3 |St], Center 693,503 5,113: 690,481 0,123 1,266 | 10173 | -
4 |St-l, Center bottom 593,468 3,867 571,309 0,099 1,225 | 10477 | -
5 |St-A, Center surface 489,317 4,082 545,048 0,074 1,454 | 2,258 -
6 |St-2, Anui 48,626 20,116 176,962 0,060 0,447 | 2,527 -
7 |St-3-1 Lidoga Center A 701,764 _. 4,933 700,631 0,114 1,070 - -
surface
8 |[St-3-2 Lidga Center: 83,323 | 115947 | 483,213 0,177 0,893 | 1,601 -
surface _
9 |St-1-B Center surface 490,585 4,648 559,973 0,074 0,904 - -
10 1S8t-2 Amur Center surface 490,431 4,695 558,871 0,082 1,014 | 10,380 | -
11 |St-4 Right 517,770 4,740 600,176 0,077 1,044 | 23176 | -
12 |5t-4 Left 438,640 9,080 530,143 0,069 0,814 | 2,943 -
13 {St-4 Center bottom 418,886 5,342 511,102 0,062 1,041 | 11,628 | -
14 |St-4 Center surface 518,573 7,258 606,552 0,076 0,821 | 4913 -
i5 |5t-5-1 506,243 5,495 620,739 0,075 0,808 | 12,942 | -
16 18t-5-2 22,108 13,694 | 1709,390 0,021 0,293 | 12,671 -
17 |St-5* 681,800 5,331 733,346 0,109 1,014 | 7,998 -
18 |St-6 Right 516,026 7173 649,233 0,085 0,872 | 19633 | -
19 (St-6 Left ‘ 580,844 6,322 637,161 0,088 0,618 | 5484 -
20 |St-6 Center surface - - 576,001 | 5,355 638,541 0,088 0,900 | 8,689 -
21 |St-6 Center bottom 584,145 5,146 628,452 0,093 1,032 | 13,002 ) -
22 ISt-7-1 ¢ 533,662 | 8,725 642,711 0,085 0,906 | 21,926 | -
23 1St-7-2 263,258 10,587 | 1155,630 0,227 1,475 | 11,522 | -
24 |St-8 Right 480,111 12,12C 568,137 0,126 0,062 | 22561 -
25 15t-8-Left 97,285 3,433 170,423 0,015 0,701 | 5,260 -
26 |St-8 Center surface 493,845 5,493 565,671 0,080 0,920 | 11,803 | -
27 |St-8 Center Surface - 0,648 - - 0881 | 6992 | -
Nucrepore
28 |St-9 Nucrepore - 11,513 114,631 - - 14,563 -
20 |St-9 Nucrepore 0,175 2,994 - - 0,708 | 15982 | -
30 |St-q 13,203 12,961 309,687 - - 0,122 -
31 [St-L 160,753 | 226,637 | 2198,270 0,496 0,516 | 22,391 | -
32 |St-G 719,803 5,501 684,257 0,099 1,146 | 17,120 | -




Table 3. Organic Carbon Content in Water (mg/L.)
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# |Station mg/L
1 |ST-1, Amur, Sikachi-Alyan, right 12.5
2 |ST-1, Amur, Sikachi-Alyan, left 10.1
3 |ST-1, Amur, Sikachi-Alyan, center-surface 9.8
4 18T-1, Amur, Sikachi-Alyan, center- bottom 9.0
5 |ST-A, Amur 7.5
6 |ST-2, Anui mouth, center-surface 53
7 |ST-3-1, bay, Lidoga 0.8
8 |ST-3-2, Amur, Lidoga 9.8
9 [ST-1-B, Amur, Troitskoe 7.0
10 |ST-4, Amur, Malmysh, right 8.5
11 |ST-4, Amur, Malmysh, centet- bottom 7.5
12 |ST-4, Amur, Malmysh, Jeft-surface 7.5
13 |§T-4, Amur, Malmysh, center-surface . 6.8
14 |ST-5-1, substream Prokop 9.0
15 |ST-5-2, Gorin River 9.5
16 |ST-5, Amur, Nizhnie Khalby 83
17 |ST-6, Amur, Nizhnaya Tambovka, right 9.8
18 |ST-6, Amur, Nizhnaya Tambovka, center-surface 10.0
19 |ST-6, Amur, Nizhnaya Tambovka, left 7.5
20 |ST-6, Amur, Nizhnaya Tambovka, center- bottom 12.0
21 |ST-7, Lake Dabana exit 8.5
22 |ST-7, Lake Dabana 13.2
23 |ST-8, Amur, Nizhnaya Gavan, surface 9.0
24 |ST-8, Amur, Nizhnaya Gavan center-surface 9.0
25 |ST-g, Amur, Tyr 8.3
26 |ST-L, Kapkudan bay 11.3
27 |ST-G, Amur, Khavanda 8.0




Table 4 Trace Metal Content in Soils of the Amur River Flood Plain (mg/kg)

# Station Depth in soil Mn55 Co59 Nis0 Cu63 Cd114
cm

1 St-3-2 5-3) 704,267 5,559 11,656 17,565 0,059
2 StD 0-5 bank 280,067 4,686 7,106 - 0,050
3 |stD 0-5 soil 491,443 | 5024 | 9234 | 1874 0,119
4 |St-A Gorin bank 1492320 | 16,522 | 19,196 | 17,876 0,235
5 St-B 0-3.5 sail 995,671 14,530 14,727 9,843 0,220
6 St-B 3.5-8.5 511,645 7,403 12,920 6,380 0,189
7 St-H 2-5 475,621 11,507 7,834 15,214 0,128
g |StH 2-5 2131,470 | 16,548 | 13,258 | 115,030 2,832
9 St-7-1 0-5 bank 575,871 11,365 11,984 2,719 0,089
10 |St-7-2 0-5 1304,480 | 16,256 18,539 16,662 0,217
11 |st-7-2 5-10 301,026 | 11,950 | 16,908 | 16,927 0,219
12 St-7-2 10-15 144 443 5,924 8,953 6,566 0,048
13 |8t-7-2 15-20 169,455 9,880 10,018 6,156 0,056
14 |S{-K 0-5 460,212 6,390 8,460 2,109 0,063
15 St-L. 0-5 1086,210 | 14,053 11,222 5,953 0,203
16 |St-L-2 0-5 . 652,873 8,583 15,208 24,307 0,249
Table 5. Organic Carbon Content in Soils of the Amur River Flood Plain (%)

# Station Depth in soil (cm) Content (%)

1 St. 3-2Wetland 0-3 cm samples soil surface 3.19

2 St.D 0-5 cm bank -11.10

3 St. 5A Gorin bank 0.27

4 St. 5B Gorin 0-3.5¢m surface soil 5.26

5 St. SB Gorin 3.3-8.5cm 4.52

6 St.H 2-5¢m bank remove 0-2cm 2.68

7 St.H 2-5¢m surface soil remove 0-Zcm 3.60

8 St. 7-1 Amur 0-5cm bank 0.61

9 St. 7-2 Wetland 0-5cm peaty 4.24

10 St. 7-2 Wetland 5-10cm peaty, 2.24

11 St. 7-2 Wetland 10-15 cm peaty 1.60

12 |St. 72 Wetland ' [10-15 cm clay 1.00

13 St. K: Amgun 0-5cm surface soil muddy 0.53

14 St.L-1 0-5cm surface soil plant residue 5.57

15 St. L-2 0-5cm surface soil plant residue 18.20




Table 6. Ogranic Carbon Content in the Amur River Bed Sediments (%)

# Station Depth in core (cm) content, %
1 St.2: Anui 0-2em 2.01
2 St. 3-2 Wetland (center) 0-3 cm muddy 1.68
3 St.B: Stay point 0-5em 0-1 cm muddy, 1 Sandy  |0.79
4 St.4-3 (center) 0-3 cm muddy 2.05
5 St.4 (center) 3-6 cm muddy 1.98
6 St.4 (left) .|2-4 cm 0.65
7 St.4 4-6cm 0.33
8 St.E: stay point - [0-3 cm sandy 0.18
9 St. 5 Gorin (center) 0-3 cm rock&0-3cm 0.49
10 [St.5 Amur (left) 0-2cm sandy 0.65
11  |St.F: stay point 0-3 cm sandy 0.49
12 [St.7-1 Amur 0-3 cm sandy 0.67
13 |St.7-2 Wetland 0-3 ¢cm muddy 2.55
14 |St.7-2 Wetland 3-6¢cm muddy 1.70
15  {St.J: Susanino 0-3 cm muddy 1.89
16 |[StK Amgun 0-3 cm muddy 1.02
17 |St. K Amgun 3-6cm muddy 0.55
18 |St.L Amgun 0-3 cm muddy 1.70
19  |St.q (left) (-2cm 0.98
Table 7. Trace Metal Content in the Amur River Bed Sediments (mg/kg)
# Station Depth in Mn Co Ni Cu Cd
core (cm)
1 St-2, Anui 0-2 1223,780 | 11,804 | 22,866 22,194 0,135
2 St-3-2, wetland 0-3 1084,100| 11,305 | 18,734 13,195 0,159
3 St-B, stay point 0-5 917,816 | 7,954 13,113 11,620 0,092
4 St-4-3, center 0-3 1315,714 | 12,116 | 20,878 21,289 0,141
5 St-4-3, center 3-6 1242,322 | 11,047 | 18,152 15,631 0,139
6 St-4-5, left 0-2 553,578 | 7,688 11,778 27,872 0,093
7 St-4-5, left 2-4 608,320 | 8,436 | 13,478 10,376 0,087
8  |St-4-5, left 4-6 268,646 | 5468 | 8,004 12,016 0,051
9 St-E, stay point 0-3 192,698 | 3,518 4,728 11,550 0,009
10 |8t-5, Gorin , 02 579,791 | 11,112 | 13,458 9,133 0,095
center
11 St-F, stay peint (0-3 546,422 | 8,091 15,052 16,463 0,083
12 |St-7-1, Amur 0-3 508,205 | 6,534 8,879 0,292 0,065
13 | St-7-2, wetland 0-3 1189,430| 14,018 | 17,621 17,107 0,163
14 |8t-7-2, wetland 3-6 934,527 | 9,968 | 13,600 5,498 0,142
15 St-J, Susanino C-3 789,032 | 8,777 13,895 8,694 0,103
16 |St-K, Amgun 0-3 612,663 | 8,373 | 12,025 13,239 0,083
17  jSt-K, Amgun 3-6 107,001 | 2,200 |.. 2,619 - - 0,024
18 |St-L, Amgun 0-3 936,438 | 8,794 | 15,504 14,226 0,129




Table 8. Total Nitrogen QOntent in the Amur River Bed 'Se.diments

# | Station Depth in core (cm) | Content (%)
1 |St-2, Anui 0-2 0.14
2 St-3-2, wetland 0-3 0.15
3 | 5t-B, stay point ' 05 0.05
4| St4-3, center 03 0.16
5 St-4-3, center 3-6 0.14
6 St-4-5, left 0-2 0.03
7 St-4-5, left . 2-4 0.02
8 St-4-5, left ; | " 4-6 0.008
9 St-E, stay point : ~ 0-3 : 0.03
10 1 St-5, Gorin center 0-2 0.04
11 | St-5, Amur left 0-2 0.03
12 | St-F, stay point 0-3 0.03
13 | St-7-1, Amur 0-3 0.18
14 | St-7-2, wetland | 0-3 0.14
15 | St-7-2, wetland 3-6 0.11
16 | St-J, Susanino 0-3 0.10
17 | Si-K, Amgun 0-3 0.03
18 | St-K, Amgun o 3-6 0.09
10 | StL, Amgun | 03 0.06




Table 9. Organic Carbon Content in Suspended Matter (mg/L)

St.q, center surface |

# Station ¢ Cotent (mg/L)
1 St. 1-1, right- surface 2.07
2 St. 1, left-surface 2.03
3 St. 1-3, center surface 3.36
4 St. 1, center bottom 3.57
5 St. A, center surface (050817) 2.48
6 St. 2 Anui River, center surface (050817) - 0.83
7 St. 2 Amur River, center surface (050817) 1.98
8 St. 3-1 Lidoga, surface (050818) 1.36
9 St. 3-2 Lidoga, surface (050818) 2.61
10 St. 1 B, center surface (050819) 1.77
11 St. 4-1, right surface (05 0818) 2.17
12 St. 4-5, left surface (050818) 1.86
13 St. 4-3, center bottom (050818) 2.36
14 St. 4-3, center surface (050818) T1.86
15 St. 5 Gorin, surface 1.49
16 St. 5 Amur River, surface 2.19
L7 St. 5', center surface 2.40
18 St. 6, right surface 2.05
19 St. 6, left surface 1.82
20 St. 6, center surface 1.98
21 St. 6, center-bottom 2.87
22 St. 7-1, surface 1.67
23 St. 7-2, surface 1.51
24 St. 8-3, center surface max 1.78
25 St.L, surface ' 1.82
26 8t.G, surface 1.94
27 0.50




Table 10. Total Nitrogen Content in Suspended Matter

# Station Sample _Weight of sediment | Content (%)
volume (ml) | on the filter (g)
1 St. 1-1, right- 300 0,0255 0,49
2 [St1,left 200 0,0283 0,34
3 St. 1, center surface 150 0,0247 0,56
4 St. 1, center bottom 150 0,0271 1,18
5 St. A, center surface ¢ 200 0,0271 0,51
6 St. 2 Anui River, 400 0,0092 0,75
7 St. 3-1 Lidoga, surface. 200 0,0195 0,42
8 St. 3-2 Lidoga, surface 200 0,0128 1,53
9. St. 1 B, center surface (050819) 200 0,0206 0,61
10 St. 2 Amur River, center surface 200 0,0202 0,62
i1 St. 4, right 200 0,0198 0,35
12 St. 4, left 300 0,0183 0,61
13 | St. 4 center bottom 200 0,0208 0,38
14 St. 4, center surface 200 0,0213 . 0,37
15 St. 5-1 Amur River, surface 300 0,0264 0,37
16 St. 5-2 Gorin, surface 300 0,0071 1,17
17 St. 5', center surface 200 0,0204 1,23
18 St. 6, right 200 0,0207 1,08
19 St. 6, left 200 0,0219 0,70
20 St. 6, center surface : 200 0,0222 0,62
21 St. 6, center-bottom 200 0,0281 0,74
22 St. 7-1, center surface | 200 0,0218 0,83
23 | st. 7-2, surface 300 0,0128 2,95
24 St. 8-3, center surface 200 0,0205 0,61
25 St.9, center surface 300 0,0096 1,60
26 St.L, center surface 300 0,0090 0,15
St.G, center surface 200 0,0194 0,64




Table 11. Trace Metal Content in Suspended Matter

Station VYolume Al Mn Fe Co Ni Cu Cd
(ml)

St-1-1, right surface 100 98516.7 12242 52914.4] 12,12 93.12] 246.58 0.72
St-1, left 100 95198.6 1148.8] 52383.9] 11.74] 26.24 93.87 0.37
St-1, center surface 751 106675.5 1083.9] 53006.7| 12.31] 29.55| 179.21 0.50
St-1 center, bottom 100 90550.6 8672 445489 922 3246 41.01 0.27
St-A center surface 100 90154.6 11052 44963.3| 1092 27.98] 169.15 0.78
St-2 center surface 100 69279.9 615.0] 403394( 16.,12] 3131 111249 1.87
St-3-1Lidoga center 100 | 1135594 1133.1 58682.2| 12.86 33.73| 209.86 0.32
St-3-2 Lidoga surface § 100 756372 ' 6679.8] 89046.6| 14.67| 18.98| 273.66 1.01
St-1-B center surface 100 83845.7 1067.7] 45542.9 9.96| 44.19 55.83 0.18
$t-2 Amur center surface 100 | 1173504 . 141151 67432.4| 14.26| 4481 221.62 0.51
St-4-1 left surface 100 87665.8 758.8| 438634 8.88| 42,58 65.69 0.27
St-4-3 center bottom 100 | 1085281 1337.6f 57442.5| 13.04| 35.62] 182.20 0.56
St-4-3 center surface 100 | 122859.6 1471.6| 56994.1| 1533| 51.12| 278.39 1.19
St-5 Amur surface 100 94276.6 12227 46330.8| 16.33| 21.16f 201.40 0.35
St-5 Gorin surface 200 20971.7 5217.7| 190412.1| 17.40| 218.01| 890.62 5.73
St-5* center surface 100 | 1661724 1440.3| 85340.4| 13.95| 70.54| 128.80 0.50
§8t-6, right surface 100 | 169869.9 1770.1| 907743| 15.34| 37.34 76.95 0.63
St-6 left surface 100 | 164125.6 141721 92907.5] 13.70| 38.85 26.88 0.21
St-6 center surface 100 | 182153.6 1703.2] 94663.1| 15.69] 40.29| 11722 0.54
St-6 center bottom 100 | 164600.5 1556.4| 87078.2] 14.34| 40.73 98.27 0.73
St-7-1 surface 100 | 178516.7 1739.8| 90486.1| 15.43| 40.65] 139.07 1.10
St-7-2, right surface 100 85159.9 14796.6] 145263.1] 27.57F 93.45| 52442 5.97
St-8-1 left surface 100 | 162872.6 1556.4| 115566.3| 14.85] 45.60 46.42 0.70
$t-8-5 center surface “100 | 1744839 . 13644 96689.C| 13.61{ 39.82 61.27 0.67
St-8-3 center surface , 100 | 168728.5 1458.9] 103812.6] 14.04| 40.09| 110.42 0.43
$t-9 center surface 120 55354.8| 14526.7| 214127.8| 28.48] 259.59 7022C 11.95
5t-10 center surface 100 | 180301.0 1082.8| 97344.8| 1497| 123.87 55.56 2.78
St-L surface L 100 61028.4 2360.4| 143167.11 10.60] 9.60f 436.1£ 1.85

100 | 1915202 1752.6| 104981 .C| 17.74]| 152.71 20.86 1.26

St-G surface
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Table 12. Al and Fe Content in Soils

Station Depth in Al Fe
core (cm)

§1:32 03 838830  \SON4) |
StD 0-5 bank | 710801 30132.58
StD (-5 soil 1316640 6070440

| 8.4 Gorin hank 2088490 AT861.10

St- (035 sail 12256,10 50%46,20
St-B 3585 1325090 55600.60
StH. 28 1590510 714660
StH 25 0193 67658,60
St-7-1 (15 hamk 13073.70 53693.40
St72 03 27020.00 012430
St7:2 S0 1063230 161,70
St-7-2 10-15 1928950 51259.00
St-1:2 1520 1300500 5180690 |
SEK 05 19039, 5038870
StL 05 1851090 6342740 |
St-L-2 (5 | 1697580 60310.70

Table 13. Al and Fe Content in River Bed Sediments

Station ~ |Pepth in core Al Fe
{{em)
St2 25055101 6538600 |
§T-32 220730 4037370
S$t-B 1446530( 4027040
St4-3 (3 2340430,
St43 36 1913920]  45043.00
St45 02 920870 2941830
Si4-5 24 1288700 4221600
SM-5 46 7621,06] 3970540
SLE __Inmsn;  4e3d4A0 .|
§t-5 386839] 3256240
St-F 11185800 417260 |
St-71 03 797787 3847760
St7-2 &3 2166620] SB14240 |
§t-7-2 36 V15390  59817,60
St ID0AT0] ADA12TD
S-K 03 1841230] 6479200 |
StK 36 2420681 U42700
St-LL 12977,30( 4389080

11



F_h\\ \ Caxaxuncxu
? Jax
& <
s g Lo S
K
{HEBTIAEBCKHH/PAHOH o
-HAAM
G &3 acHoe
™.
- : \N__{Iunxn
g >
KAeptyaug "= o) .
) 2 &
; *'L\‘r J‘Bﬁm Bochpecenckon V2
(3 t- - g Lyounof 2t g
Cybaisfis (Mun “Hodes i
Ty - Ofumndpoerus 4445 \'-"ﬁ .ﬂmzps
i NP ’
paiigslim. NOGYHb OCHNEHKO T~ F e 47 : bi
'y Ry & 3 i Humnng Faaa %
& ) " g X :
"s? um. Monuns: Ocunawia iy g e il znpo&b?ﬂa\.
A = 2 o
/_/“ obpuakan o N_— ‘--" “'.ra Lo Y
P Ll 4 A a2 3
i) i ;;lf.ﬁ-"\‘ : e W EE i uzups
¥ !-"-. 'G_,.‘, . ] 34 .
%y oYl } X VIRYCHHI PAT !
F deFyxuapefonoe _ YNBYUKHA PAWOH | Budanoso
4 HuraH e ™ b, 59 = ]
+ f‘ . ,..( K_. Azuue-Aipunacesoon G o o 5 e B :
£ = o = = A S i %
l.r i lapuukcfoe %
S - 4 2! L g N
\.;f'u 0.70H ‘,F’ 0?9 j .EoX. i
,;"“' Ayny : = ) Hoawa 5&"1" m;
A il 34-3F Sl
ers ¥ 03.380 poi .'_./ s -,C.,}____ t_G ,.“.;L 2 il 1
Jaopok’ ¢ """'%,\ercum i ﬂl
5 gy 9.
3 L :
CONKEYHBIH PAROK & I A =
Tepin # 30-31 iinoanty ;
.f-‘—'"i 20dfisia & ’ ok
Kypughu Sy o8 ) :
& 2 7 ©
r‘. ;5-2 ~ nl WO CHOe i 1
TopHbiit 3 = ] ¢ ot
P o 7179 {! J’.‘% i
. i
CoAHeuHEI 2 t'5 N o) = 4 B
F i T 4 Le 3y :
{ o 4- oesitl *_5' j
b o 5, i {OMCOMDJIbCK-HA-AMYPE
4 %) iR &
3. eradnows | bon. Hapmens
e e =
Haaecmkagoid & y PCKOE »\ BAHHHCHHHYPAHOH R
o2 Tgddxy, ) CK Xy il — 5
annes A RBEICOKOTOPHELf R
5 Dmsan 70 HOMCOMDALCKHA PAROH LY -
P~ AMYPCHHRA PAROH S
BosioHs *. o
A i
nu 3
) !
egien = m
o ' 8
Loaveon Y 57 % N i
7 Tpa 2, ;
o 5, ‘
‘/ port St_z : YeonafOpgucran, e, *4’4. e
S o i
HTOBRO, & R fadixun w ; ~
i) T HAHARCHHA PAROH Basitiio SR
= lyéoaoni Mfic o MEQEEH_H a?erm Hm,.nua P
3 ¥ J10COCHHA i
# P £ e3.laccu | Maiickn ( OBETCKM PABAH
i g & o e famre gy : e
s e I' '1 - ; b
o " @ Boga
2 mml}falhcmz & ;
sl lbmptoonal] | = Ly [oHHbIE 6N H Vide ol
b - s .
o8 { 4 % : «
ABAPORLR L ® o dK0-r ABACKHA PAROH L
. : - . e i
YAB/ "KW 1PA 1 A ¥ itk
ABAPOBEHRHH |PAHOK g ,‘ 3MepeHme pacxo B Bop‘bh i
s | < ]
e S : j o~ i
Ko, o o s mrni? !
E?f,‘}“ e yXeH 2
7 whra y
b o nan Cydusa -
epescaasia 2
pAKOH UM, LA30 Gyxm

Cxema oTO0pa 1po6 BOJBI, JOHHBIX OTJIOKEHHH, TOYBHI U M3MEPEHHUS PACXOJ0B BOIbI



