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ḛḀḯḻ R֩11֪ ᴴ R6וֹ֩ ֪ R֩6 ă֪ᴁׅ׀א

֯ ᶉ

ᶗᶍ

ᶍ ᶍᵡᶩ ¸ ᶍ ᶊטּ ᵰᵾ ¸ ᶍטּ ᶱ ( Ⱬ )ᵶᴲ ᷈ḁ

Ḑᶍ ᶣḲḁ᷄ᶱ

ᶍ
ᶍᵡᶩ

¸ ╓ ᶉ ᶍᵡᶩ ᶍ ᶒ

ᶊוֹ ᶄᵮ

¸ ᶍ ᶱ ᵶᴲ ᶍⱧ

ᶍ ᶊᶃᵣᶅ ᶆ

ᶍ ᶇ┐

¸֩ ֪ km

¸ ᶍ

¸֩ ֪ km

¸ ᶉ ᶱ ᵣᴲ ᶍ ᶍטּ

¸ ᶍ ᶊ ᶮᵺᶅᴲ Ḙḱ

ḻḁᶍ

58.6

2.6

Ḟḵḋּ᷄ט ¸ Ḟḵḋּ᷄ט ¸Ḟḵḋּ᷄טᶊᶧᶩ ᶍ ⅓ᶱ Ḟḵḋ᷄

Ḙḱḻḁᶍ ¸ ᶍ ᶱ ¸ ᶍ60 ðą45 ð(R5 ֪ᶝᶆ

֯↨ ᶉ ᶍ

ᶍ ¸ ᵶᵾ ᶍ ¸ ᶇ ᵶ ᶍ┐ ᴴ

ᶍ ¸ ᶆᶍḏᴻḇᶍ טּ ¸ ḏᴻḇᶍ ᶉᶈ ╓ ᶉ ᶱ

ᶍ ᶇ
ᶍ

¸ ᶗᶍ

¸ ᶍ ᶍ

¸ ᶗᶍ ᶱ

¸ ᶍ ᶱ

ꜜ ᶍ
¸ ᶍꜜ ᶍ

¸ ᶗᶍ ᶍ

¸ᶚᶛ ᶩᶊ ᶱ ᶠᴲ ᶍ

¸ᵸᶘᶅᶍ ᶊ ᵫ ᵶᴲꜜ

ᶍ ᶱ
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ḛḀḯḻ R֩11֪ ᴴ R6וֹ֩ ֪ R֩6 ă֪ᴁׅ׀א

֯

֯

ᶣ ᶍ ¸ ᶍ טּ ð

¸ ᶍ טּ ð
¸ ᶌ ᶈᵩᶩᶊ ᶱטּ ᶠᴲ ᶱ טּ

53.6 ð֩ ֪

67.2%

76.2 ð( ֪

ꞌ ᶍ ¸ ᵪ ᶊ ¸ ᶊ ᶱ ᶆᵬᶪᶧᵥꞌ ᶱ 72 ᵪ

ᶍ◖
¸ ᶊᶧᶪ ᶍ ᴲ טּ

¸ ᶍ ᴲ ᶍ

¸ ╓ ᶉ ᶍ ᶣBCPᶍ ᶱ

¸═ ᴲ ᶣ ᶇᶍ ᶱ טּ

ᶣ ╓ᶇᶍ
ᶍ

¸ ᶍ ᶍ

¸ꞌ ᶆᶍ ᶍ

¸ᶹḡḻḐ ᶆḤḐḳ ᶱ ᵶᴲ ᶱ
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֯ ☺ ᶍ

טּ
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╓ ᴴ
¸ ╓ ᶊ ᶪ ᶍ

¸ ᶍ ᴲ

¸ ╓ ᶉ ᶍ ᶣטּ ᶍ ᶍ

¸AI ᶊᶧᶪ PƎPP/PFI סּ

ᴴ
¸ᶹḡḻḐᶉᶈᶍ ᶍ
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¸ᶹḡḻḐ ᶣ HƎPḲḓḭᴻᶷḳ
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╔
¸ ᶊ ᵶᵾ ᶍ╔

¸ ᶍ ╔ ᴲ

¸ ᶍ ᶣנּ ᶊᶧᶩ ᶱ

¸ ᶇ ᵶᶅ ᶍ ᶫ

ᶣᴲ ᶗ ᶊ ᵸᶪ ᶱ
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ᶍ
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ᶍ
ᶝᵶᵣ

R2 R3 R4 R5 (R3) 

1. ᶉ
ᶗᶍ

ᵶᵾ Ⱬ ᶍ ᶱ ᵸ ( ᵶᵾ Ⱬ / Ⱬ
) 100 0.85 0.28 1.26 1.53 0.75

ᵶᵾ Ⱬ ᶍ ᶱ ᵸ ( ᵶᵾ Ⱬ / Ⱬ
) 100 25.8 30.7 25.9 21.2 »

֯↨ ᶉ
ᶍ

ᶆ ᶠᶨᶫᵾ
51 ᶍᵥᶀ ᶱ ᵶ

ᵾ ᶍ ᶱ ᵸ

( ᶱ ᵶᵾ /
) 100 100 100 100 100 »

ꜜ
ᶍᵥᶀꜜ ᵫ

ᵴᶫᶅᵣᶪ
(ꜜ /

) 100 29.9 29.2 28.4 27.6 7.2

֯
֯

ᶍ טּ
ᶍᵥᶀ ᶍᵡᶪ

ᶍ
֩ ᶍᵥᶀ Ⱬ /

Ⱬ ֪ 100 50.0 51.1 51.8 52.8 41.2

ᶍ טּ
ᶍᵥᶀ

ᶍᵡᶪ ᶍ

( ᶍᵥᶀ
Ⱬ /
Ⱬ ) 100

64.0 66.1 69.4 73.8 »

ᶍ טּ ᶍᵡᶪ ᶍ
֩ ᶍ ᵴᶫᵾ

/ ֪
100

65.1 65.1 90.6 90.6 70.7

֯ ☺
ᶍ טּ

♬ᶆ ᶱᶈᶍ ᵧᶅᵣ
ᶪᵪᶱ ᵸ

( ♬/ ) 100 102.8 113.4 111.6 112.9 113.9

♬

♬ᶊ ᵸᶪ ᶍ
ᶆᵡᶩᴲ ᶍ

ᶱ ᵸ

֩ / ♬֪
100 181.1 150.5 161.8 153.9 248.9

KPI

לּ

ֹ ☺ ᴴ ᷁ᶹḑḱᶹḻᶊ ᶄᵮ ֩ ֪

ֹ 30 ∙ ֩ ᵮ֪

ᶍ
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ᶍ
ᶝᵶᵣ

R2 R3 R4 R5 (R3)

1. ᶉ
ᶗᶍ

ᵶᵾ Ⱬ ᶍ ᶱ ᵸ ( ᵶᵾ Ⱬ / Ⱬ
) 100 0.00 0.47 0.58 0.79 0.22

ᵶᵾ Ⱬ ᶍ ᶱ ᵸ ( ᵶᵾ Ⱬ / Ⱬ
) 100 100.0 100.0 100.0 100.0 »

֯
֯

ᶍ טּ
ᶍᵥᶀ ᶍᵡᶪ

ᶍ
֩ ᶍᵥᶀ Ⱬ /

Ⱬ ֪ 100 64.4 64.6 64.7 65.0 46.2

֯ ☺
ᶍ טּ

♬ᶆ ᶱᶈᶍ ᵧᶅᵣ
ᶪᵪᶱ ᵸ

( ♬/ ) 100 125.2 119.4 113.5 113.3 113.5

KPI

לּ

ֹ ☺

ֹ 50,000 / ∙ 200,000

ᶍ
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ᶍ ᶊᵡᵾᶂᶅ

ᶇ

02
ᴴ ᶍ ᶱ ᶩ ᵮ ᶍ טּ
ᴴ
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ᶍּל

Ḳḁ᷄

¸ ᶍ ᶱ ᵰᴲ

ᴲלּ ᶣלּ ᶍלּ
¸ ᶍ ᶊ ᵥ ♬ᶍ

ᶍ

¸ ᶊ ᵥ ᶍ טּ

¸ PFAS ᶍּט ꜠ ᶗᶍ

ᶍ ᶝᶩ

Ḳḁ᷄

לּ

ᶍ טּ

¸ ᶍ ╢ ᶍ ᶊ ᵥ

¸ ᶍ

¸ ᴲ ᵪᶃ ╓ ᶉ ᶣ

ᶉᶈᶍ ᶍḲḁ᷄ᵫ

¸ Ḑḱḝ ᶍ ᶍ Ḳḁ᷄ᶍ

ᶝᶩ

ᵡᶝᵸᵣ ¸ ᶍ ᶊטּ ᵥ

ᶍḲḁ᷄ᶍ ᶝᶩ

¸ ᶒ ᶍ

ᶍ ᶍטּ טּ

ᶇ

ᶍ ᶱ ᶩ ᵮ ᶍ טּ



ֹ ḛḀḯḻᴴ ֩5 ֪

¸ ᶍ ᶎᴲ ᶍ ᶉᶈᵪᶨנּ 4Ǝ5 ᶱ┐ ᵶᶅᵬᵾᵫᴲ ᶍ ᵫ ᵸᶪ ᴲ ᶊᵩᵣᶅᶡᴲ ᵫ ᶝᶫᶪᴳ

¸ ᶎᴲ᷈ḵḒ︡ᶱ ᶅ∟ ᶆᵡᶪᴳ

ᶇᶍ

70 

49 

48.7

45.4
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48

0

10
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H6 8 10 12 14 16 18 20 22 24 26 28 30 2 4

֩ ֪֩ ֪

ᶍ

40.6

55.3

52.3
49.9

46.6
45.3 45.9

44.5
42.6

40.5

37.8

34.7

0

10

20

30

40

50

60

35 45 55 2 12 22 2 12 22 32 42 52

( )

Ć ą

14

15 64

65 74

75

ᶇ

Ā6%
H֩6 )

Ā30%
H֩6 )

12
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¸ ᶎᴲ 48 ᶱḜᴻ᷄ᶊ ᵫ ᵣᶅᵩᶩƎ ᶇᶍ ᵫ ᵶᶅᵣᶪᴳ

¸ ᶎᴲ ᶍ ᶊᵡᶮᵺᶅ ᵫ ᵣᶅᵣᶪᴳ

ᶇ

0

8

16

24

32

40

48

56

0

5

10

15

20

25

30

35

7 12 3 8 13 18 23 28 33 38 43 48 53 58 63 5 10 15 20 25 30 5

( m / ֪ ֩ ֪

55.2

30.4

15.3

45.4

ᶍ

֩+ⱦᴴ ֪Ā50%
֩ 8 )

Ā19%
H֩18 )

73.5

84.1

89.6

93.8

78.0

0

20

40

60

80

100

6 8 10 12 14 16 18 20 22 24 26 28 30 2 4

96.5

17.24 ð

21.36 ð

14.73 ð

֩ ḽ ֪֩ ֪

23.17 ð

ᶇ
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¸ ᶎᴲ Ḝɵᴻ ᶊ᷄Ḯᴻ᷾ᴻ ᶍ ᶊᶧᶩᴲ ᵫ ᵣᶅᵬᵾᵫᴲ ᶎ ∞ᶆ ┌ᵶᶅᵣᶪᴳ

¸ Ḯᴻ᷾ᴻ ᶍ ᶣנּ ֩ ֪ᶍ ᵫנּ ᶝᶫᵹᴲ ᶍ ᶡנּ ᶝᶫᶉᵣG

22.7

11.0

86

61

53 

0

10

20

30

40

50

60

70

80

90

0

5

10

15

20

6 8 10 12 14 16 18 20 22 24 26 28 30 2 4

+֩ⱦᴴ ֪

Ḯᴻ᷾ᴻ
֩ ֪

Ḯᴻ᷾ᴻ

31.8

0%

20%

40%

60%

80%

100%

0

5

10

15

20

25

30

35

40

45

50

37 40 43 46 49 52 55 58 61 1 4 7 10 13 16 19 22 25 28 1 4

֩ m3/ ֪ (ð)

46%

H֩14 ֪
143,000

( H4)
281,000

H֩19)
170,000

3
( S43)

474,000 /

ᶍ

֩ ֪

ᶇ

1֩2.61 ð)

(H30)

ᶍ

6.0

Ā8 %
֩ ) Ā51%

H֩9 )

ᶇ
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¸ ᶒ ᶍ βᶎ ᵪᶨ ᶱ ᵶᶅᵣᶪᶡᶍᵫ ᵮᴲ ᵫטּ ᵶᶅᵣᶪᴳ

¸ ᶎ ᵴᶫᶅᵣᶪᶡᶍᶍᴲטּ ·ᶍ ᶆᶎ ᵴᶫᵾטּ ᵫ ᶉᵣᴳ
ă ᴴᴴᴴ ᴲ ᴲ

ᶍ טּ

ᶍ ᴴ ᶍ ᶍטּ

╗ שׁ

ᶬ

֩ ֪Ⱨ

֩ ֪

ᶗ

ᶗ

√ ᶗ

Ⱨ

╗ שׁ

טּ 18%

טּ 56%

41 60

6 1 ∙

40 זּ∙

֩ ֪

R֩5 ֪

טּ 21%

טּ 53%

ᶍ

ᶗ

R֩6 ᵪᶨ
ᶆ ֪

ᶇ
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│ ᴴ

טּ ꜠

פֿ

ḐḲḗḵḩḇḻᶉᶈ

ᶍ ꜞ זּ

ᴲ ᶍ

∙

ᵪᶨ ᶊ ᶪᶝᶆᶍḲḁ᷄

ֹ ᴴ ᶍ

Ḳḁ᷄

¸ ᶊ ᵥּט ᶍ ♄ᶣᴲ ▓ᴲ ᶊᵩᵰᶪᵪᶒ ᶍ ᶉᶈנּ ᶍ☼ ᶊ ᵥ ᶍ ᵫטּ ᵷᶅᵣᶪᴳ

¸ ᶣ ᶍ╗ ᶆ ᵴᶫᶪּט ᶗᶍ ᵫ ᶝᶂᶅᵣᶪᴳ

ᴲ ᶊᵩᵣᶅᴲᵪᶒ ╣
ᵫ נּ

ᶍ ·ᶉ ᶊᶧᶩᴲ ᶎ
ᵫ ᵶᴲ

│ ᴴ ᵪᶒ ᶍ

27

12

15

7

R1 R2 R3 R4

20 16

57

72

3

49

13

209

R1 R2 R3 R4

Ḁᶼᶿḁḧḻ

2 - MIB

᷀ḛ ᶍ
ᶍ ֩ ֪ (ng/L)

ᶇ

( )
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¸ 2011 ᶊ ᵶᵾ ∙ ᴲ ᵪᶃ ╓ ᶉ ᵫ ᵶᶅᵣᶪᴳטּ

¸ ᶍ☼ ᶊᶧᶩᴲ ᵫ ᵶᶅᵩᶩᴲטּ ▓ᶊᶧᶪ ᶣ ᶊᶧᶪ ᶉ ᵫ ᵶᶅᵣᶪᴳ

¸ ᶣ ᵫ ᶉ ᶱ ᵰᴲ ᶉ ╣ᶊᵻ ᶩᴲ ᵫ ᵶᶅᵣᶪᴳטּ

ᶍ ᶊᵩᵰᶪ ᶍ

ֹ זּ ≠╢ ֩ ֪ ᴴ ḏᴻḇḡᴻḁ

1995
ᴴ

2004
Ɫ

2011

2016

2024

2018

ֹ 6.8

ֹ 13

ֹ 130

ֹ 44.6

ֹ 13.

ֹ 256.7

2018

֩ ֪

ֹ 9.4

2019

ֹ 16.8

2018
▓

֩ ▓֪

ֹ 26.3

2019

ֹ 14

2022
ᶍר

֩ ֪

ֹ 7

ᶉ ᶊᶧᶪ

∙ ᶍ

2000 - 2010 1
2011 - 2024 5

0%

20%

40%

60%

80%

100%

ᴴ
֩ ֹ127 ֪

֩ ֹ14 ֪

֩ ֹ 257 ֪
Ɫ

֩ ֹ13 ֪

֩ ֹ4 ֪

ᵪᶨᶍ

ă ᵫ ᵶᵣ ╓ᶱ ᵮ

ᶇ
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¸ ᴴ ᶇᶡᶊ ᶍ ᶍ ᵫטּ ᵶᴲ┐ ᶊ ᶉ ╢ᵫ ᵶᶅᵣᶪᴳ

¸ 2 ᶊᶎ ᵫ6,000 ᶝᶆ ᵸ ᶇᶅ ᵴᶫᶅᵩᶩᴲ ᶊᶧᶪ ᵫ ᵸᶪᵲᶇᵫטּ ᶝᶫᶪ

ᴲ סּ ᶉ ᶆ᷊ᴻḛḁ ᶱ┐ ᵸᶪᵲᶇᵫ ᶠᶨᶫᶪᴳ

ᶍ טּ

534

490

441

403

356

317

312

ᶍ ╢

╢

1 ᵾᶩ ( ) à ᶱ ᵸ á

ᶍ

ֹ ᴴ ᶍ ( 5 ∞( ∞) )

87
61 48

86

71
68

173

132
116

H16 H30 R5

Ā3 2ð

ֹ ☺

R5 R10 R15 R20 R25 R30 R35 R40 R45 R50

7,188

5,969

4,920

R10
1+2,141

R25
1+1,043

R45
9,342

6֩5 ֪

1֩5 64 ֪

0֩ 14 ֪

ᶇ
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¸ ᶍ ᶱ ᵰᴲ ᴲלּ ᶣלּ ᶍלּ ᵫ ᵣᶅᵣᶪᴳ

¸ ᶎ╥ᵬלּ ᵬ ᵫ ᶝᶫᴲ ᶍ ᶇᶉᶪ ᶍ ᶡ ᶝᶫᶪᵲᶇᵪᶨᴲ ᶍ ᶱטּ ᵶᵾ ꞌᶱ

ᵶᶅᵣᵮᵲᶇᵫ ᶠᶨᶫᶪᴳ

ᶍ לּלּ ᶍ ┌

ֹ לּ C֩PI֪

R2 לּ ֩ ᶱ ᵮ ֪

(ⱦ/kWh)

⅓

106.8 

94

96

98

100

102

104

106

108

25 26 27 28 29 30 1 2 3 4 5 6

לּ

39.64

12.26

21.33 20.74

10

20

30

4

R2

10 4

R3

10 4

R4

10 4

R5

10 3

ᶇ
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ᶍ ᶊᵡᵾᶂᶅ

ᶇ

02

ᴴ ᶊᵩᵰᶪ
ᴴ ᶍ



ᶍ ᶍᵡᶩ

ᶍ ᶍᵡᶩ

ᶍ ᶇ┐

21

לּ

Ḳḁ᷄

ᶍ טּ

ᶉ ᶗᶍ

¸ ᶍ ᴴטּ ᶉ ᶊᶧᶪ
¸ ᵪᶃ ᶉ
¸ ᶍ┐ ᶍ טּ

↨ ᶉ ᶍ

¸ ᶍ ᵣ ↨ ᶍ◖
¸ ᶇᶍ ᶊᶧᶪ ᶍ טּ

/ 

¸ ᶱḗᴻḑᴴḅḝḐᶍ ᵪᶨ
¸ ᶍ ᴴטּ ᶍ

☺ ᶍ טּ

¸ ᶱ ᵶᵾ ᶉ ◖☺
¸ ᶍᵾᶠ ╔ ᶍ

ᶍ

10 ᶣ ᶍ

1 ᶍ◖

14 ☺ᶍ טּ

17 ╔

ᶊᵩᵰᶪ
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ᶉ ᶗᶍ

↨ ᶉ ᶍ

☺ ᶍ טּ

ӡ ᶍ ᶍᵡᶩ

Ӣ ᶍ ᶍᵡᶩ

ӣ ᶍ ᶇ┐

Ӥ Ḟḵḋּ᷄ט

ӥ Ḙḱḻḁᶍ

Ӯ ☺ᶍ טּ

ӯ ╓ ᴴ

Ӱ ᴴ

ӱ ╔

ӫ ꞌ ᶍ

Ӭ ᶍ◖

ӭ ᶣ ╓ᶇᶍ ᶍ

Ӫ ᶣ ᶍ

Ӧ ᶍ

ӧ ᶍ

Ө ᶍ ᶇ ᶍ

ө ꜜ ᶍ

↨ ᶉ ᶱ
↨ ᵶᶅ ᵰᶪ

ᵪᶨ
ᶩ ᵧᶪ

ᶗ
ᶱᶃᶉᵱᶪ

ᶍ



֩ᵲᶍḢᴻḀᶎ ᶆᵸ֪
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֩ ᶹḩᴻḀ֪

╢ᶊᶧᶪ ╢ᶊᶧᶪ ᶍ◖

ᶉ ᶗᶍ

ᶍ ᶍᵡᶩ

ᶍ ᶍᵡᶩ

ᶍ ᶇ┐

ᴴ ᷿ḁḎḨ
ᴴḛḀḯḻ ᶍ
ᴴ טּ ᶍ
ᴴ ᶍ



þ

É3 ᶆ ֩ ֩ ֪Ǝ ֩ ֪Ǝ ☺ ֩ ֪֪

É ᶆ Ḙḋ᷄ᶷḋḟᵫּס ֩ ᶆ ᶊ ᵶᶅᵣᶪᵾᶠ֪

É ᶍ ᵫ ᴲ ᵫ

᷿ḁḎḨ
ᶍ ᶍᵡᶩ

ᶍ ᷿ḁḎḨᶍ þ ᶍ

25

֨ ֨ ְ ְ ְ

  ְְ֩ ׁ ֪

֩ ֪ 84,650

231,963

☺ 1,400

318,013

R֩6 ֪

ᶆ ╓ᶍ
ᶱ᷈ḻḐḵᴻḳ
ᴲ ⅓ ᴲ
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þḛḀḯḻᶆ ᵶᵾ ᷈ḁḐ

ᶱ ᵧᶅ ᶍ ᶱ ᵣᴲ↨ ᶊ ᶱ ᵴᵺᶪ

ᴴ ᶍ ᵫ ᵬᴲ ᶍ ᵫ נּ

RH ᶍ Ḉᶻḻ᷊ᶹḂᶊᵥ ᶍ ᵶᶎ

ᴴ ᶍ ᶎ ᵿᵫ ᶍ ᵫ
ᶇ ᶆ

142 69 43 37 34

127

180 237
284

322

269
249

280

321
356

0

50

100

150

200

250

300

350

400

(ϤЛ) 40₴ ( )

ῴ

ὡ

ῴ

ὡ

R2 R11
ⱨ▼כ☼з

R12 R21
ⱨ▼כ☼и

R22 R31
ⱨ▼כ☼й

R32 R41
ⱨ▼כ☼к

☻כ◔

☻כ◔

☻כ◔

☻כ◔

ᵼᶍ ᴴᴴᴴוֹ

ᶗᶍ ᶱ ᵶᵾ֩ ᷈ḁḐ֪

R12 ᶍ ᶊ טּ֩ ᶱ ֪

ᵸᶪᵲᶇᵫ ᶡ ᶇ ᵶᵾ

ḛḀḯḻ ᶍ ӡ

ḛḀḯḻ ᶍ ᵧ

∙ ᶱ ᶝᵧᶅᴴH ᴴ

ᶍ ᶍᵡᶩ
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þḛḀḯḻ ᶆ ᵷᵾ טּ

R ᶍ ᶊ ᶱ ᵸᶪᵲᶇᵫטּ ᶡ ᶇᶍ וֹ ᵰɵᴲ

ḛḀḯḻ ᶎ ᶗᶍ ᶱ ᵸᶪ ᶇᵶᵾ

É ᶍ ᵶᶍ ᵫ

É ᶱ ᶆᵬᶪ ᵶᵫᶆᵬᵾ

ᶍ ᵫ ᶂᵾ

ᶍᵡᶩ ֩ ᶍטּ ֪ᶱ ᵶ

֩ ֪

R5 3,033

R6 3,026 ֩Ā7֪

R7 2,986 ֩Ā40 ֪

R8 2,986

R9 2,690 ֩Ā296 ֪

þ ᶍ ᵶ

þḛḀḯḻᶆ ᵱᵾ

ᶱ ᶝᵧᶅᴴᴴᴴ

ḛḀḯḻ ᶍ Ӣ

֩ ⱦ֪

֩ Ā3 43 ֪

ᶍ ᶍᵡᶩ
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ᶍ ᵫ ᶂᵾᵲᶇᶆH ᴴᴴ

ᶡ ᶍ

ᶍ ᶍ ᶎ

É ᶡ ᵫ ᵸᶪ

ᶡ ᶍ ᵫ ᵸᶪ

R֩9 Ḉᶻḻ᷊ᶹḂ֪ᶍ ᶆ
ᶱ ᵬᵮ ᵸᶪ ᵫ

É טּ ᶱⱫ ᵸᶪᵲᶇᶆ ᶍטּ ᶱ
ᶡ ᶃᵲᶇᵫᶆᵬᶪ

ᶍ ᵫטּ ᶡ סּ ᶇᶉᶪ

ᶱ ᶝᵧᶅᴴᴴᴴ

ӡ ᶊ ᵸᶪ᷆ᴻḁ֩טּ ∏֪

Ӣ ᶱⱫטּ ᵸᶪ᷆ᴻḁ֩ ᵶ∏֪

40 ᶍ ᶱ

טּ ᶍ ӡ

ᶍḥᶹḻḐ

ᶍ ᵫטּ סּ

ᶍטּ ᶱⱫ

ᶍ ᶍᵡᶩ



29

ᶍ ᶍ וֹ

∏ ᵶ∏

ᶍ

ᶍ
ᶊ

ᶪ 148 +ⱦ

ᶍ

Ā166 +ⱦ

ᶍ וֹ

∙ ᶍ וֹ

þḲḁ᷄ ꞌ ᶍ┐

þ ᶍ ᶉ טּ

É ᶍ ᶍ ᶱ ᶉᵫᶨᴲ ᶊ ᶍ ᶇטּ

ᶍ ᶱ ᶪᵲᶇᵫּס

ᵼᶍᵾᶠᴴH ᴴ

ᶎ ᶍ ᶱ┐

ᶱ ᶠᵾ

ᶍ ᶱ ᵸᶪ

É ᶱ

ᶍ ᶆᶡ ᶍ↨ ᵫּס

טּ ᶍ Ӣ

ᶍ ᶱ ᵧᶉᵫᶨ טּ

ᴴḲḁ᷄ ᶆ↨ ᶉ ᶍ ᶀᶆᵡᶪᵲᶇᶱ

Ā18 +ⱦ

ᶍ ᶍᵡᶩ



ᶬ

꞉
ḥḻḟ

30

ᶍ ӡ

ᶍḥᶹḻḐ

þ ֩ ᶹḩᴻḀ֪

ü ᶍ טּ

ᴴ ᶍḈᶻḻ᷊ᶹḂ
8֩4,650 / Ҧ 36,000 / ֪

ü טּ

ᴴ ᵶᵾטּ ᶍ ᵧ ᶒ ᶍ

ᴴ ᴲטּ ᴲ

ֹ ֩ ֹ֪ ֩ ᵧ֪

֩ ֪טּ

טּ

ᵧ

ֹ ᶞ

Ā35 +ⱦ

וֹ

ᶍ ᶍᵡᶩ



43 

83 

ᴴ ┐

ᶊᵪᵪᶪ ֩+ⱦ֪

126

ḁ᷆Ḁḭᴻḳ

ᴁׄ א R7 R8 R9 R10 R11 R12 R13 R14 R15 R16

ḛḀḯḻ

þ ֨

þ ᶇ ᵶᶅ

ᵡᶝᵸᵣḛḀḯḻׂׄׄד

( ) ᴴ ( )

31

ᶍ Ӣ

ḁ᷆Ḁḭᴻḳᴴ

R7 R1 126 +ⱦ

β לּ ᶍ☼ ᶞᶎ ᶝᵹ

ù ᶍ ᶍ ᶱ ᶪ

1/3 ᵫ

┐ ᶍ

ᶍ ᶍᵡᶩ
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ᶍ וֹ

ᵼᶍ ᶍ וֹ

ü טּ

ü ᶍ

ᴴ ᶽḕ
ᴴ ᶽḕ֩ ֪

꞉ ᶱ
טּ

ᴴ ⱱ ᶍ ᵰ ᶫ

ü טּ
ᶍ ֩ ֪ᶊ ꞌ

ü
ᶍ ֩ ▓1/200֪ ᶊ ꞌ

ü
ᶆᶡ ᶱ┐ 1֩2 ֪

ü
Ꞌ ᶍ ᶊ ꞌ

þ ᶍ

þ ᴴ ᶍ טּ

Ḟḵḋ᷄

ḘḳḞᶍ

ᶗᶍ

֩ ᴴ ⅓ ֪

ᴴ ⅓ᶍ

ᶍ

◖ ᴴ

꞉

ᶍ

ᵫ

ᶆ ╓ᶍ

ᶱ᷈ḻḐḵᴻḳ

ᶆᴴᴴᴴ

ᴴ ⅓ᶍ

ḥḻḟ

ḥḻḟ

ᶍ

Ḟḵḋ᷄ḘḳḞ

ᶍ ӣ
ᶍ ᶍᵡᶩ



֩ᵲᶍḢᴻḀᶎ ᶆᵸ֪
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ᶉ ᶗᶍ

Ⱨ
√

ᶍ ᶍᵡᶩ

ᶍ ᶇ┐

ᶍ ᶍᵡᶩ

ᴴ ╓ ᶉ ᶍᵡᶩ
ᴴ ᶍ



ᶇ ᵶᴲ ᶆ סּ ᶉ ᶍᵡᶩ ᶱ

35

Ⱨ

,√ ,
֩ ֪

916,900 / 300,000 /

, ,

1963
֩ 38 ֪

1968
֩ 43 ֪

þ ᶍ

֩ ᶍ֪ ᶍ ᶱ βᶆ ᵸᶪ᷆ᴻḁ

Ⱨ ֩ β֪ᶱ╥ᵬ ᵬ ᵸᶪ᷆ᴻḁ ᶇ ᶆ

β ᴴᴴᴴ ᴲ ᴲ√ ᴲ ᴲ

40 ᶊ ᶉ
ᴲ┐

ᶍ◖ ᶣ
ᴴ ᶍ

ᶍ ᶍᵡᶩ

Ⱨ

300m

β ᴴH ᴴ ᴲ√ ᴲ

╓ ᶉ ᶍᵡᶩ ӡ

Ḉᶻḻ᷊ᶹḂᶊᶧᶪ
ᶍ
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É ᶍ ᵫ ᶉ ᶆזּ

ᶗᶍ ᶍ ᶎḲḁ᷄ᶱ ᵥ

Ⱨ ᶣ ᶍ ᶊ ᶍ ᵫ

וֹ

þ ֩ḛḀḯḻ2059 ֪ᶝᶆᶍ וֹ

╓ ᶉ ᶍᵡᶩ Ӣ

92
112

45

53
46

183 +ⱦ
165 +ⱦ

∏ Ⱨ ∏Ⱨ ∏

∞ֹ+ⱦ

Ⱨ ᶍ ᵫ

֩Ⱨ ֪

┐

ᶆ ≥
R֩4 ֪

É ᶍ ᶎ

30 40 ᶎ ᶉ ᶆ סּ

β ᶍ ᶎ ᶊ ᶞ

ᵴ

7.6mm

58

ḱḻ 2᷄

ḱḻ 1᷄

ḱḻ᷄

ḱḻ᷄

Ă ֩ )

Ă ᵫ ᶝᶪ

36

ᶍ

ᵫ ᶝᵶᵣᶇ ᵶᵾ

É ᶍ ᶱ ᶝᵧᶅ

ᶍ ᶍ ֩וֹ ֪

Ⱨ ᶱ
ᵸᶪ ᵫ ᶊ

ᶍ ᶍᵡᶩ
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É ᶍ ᶍᵡᶩ ᶊᶃᵣᶅ

ᶍ ᶇ ᵶ╥ᵬ ᵬ ᶱ ᵥ

ᶊ ᵰᵾ ᶍ

þ ḁ᷆Ḁḭᴻḳ

ᶍ

É ᶍ ᶊᶃᵣᶅ ᶆ ≥ ᶱ ᶪ

É ᶉ ᶱ ᵸᶪ

ḛḀḯḻᶆ ᶊ

ᵸᶪᵲᶇᶱ ᵸ

30 ᶍ ᶱ ᵧᵾⱧ ᶍ

ᴴ ᴴ ֹ ᶒ טּ

ᴴ ᴴ ֹ ᶊ ᶄᵮ

ᶆ ᴴ ᵶ ≥ ᶱ ᶪ

ᶇ ᵶᵾ ᶍᵡᶩ ᶱ ᵸᶪᵲᶇᶆᴲ ᶍ

ᶣ┐ ᶍ ᶱ ᶩᶉᵫᶨᴲ ᶱ↨

ᶊ ᵸᶪᵲᶇᶱ ᵸᴳ

þ ᶍ᷈ḻḃḟḐ֩ ḛḀḯḻ∙ ֪

ḛḀḯḻ ᶍ

ᶍ ᶍᵡᶩ
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ᶉ ᶗᶍ
ᶍ ᶍᵡᶩ

ᶍ ᶍᵡᶩ

ᶍ ᶇ┐

10

ḑḵᴻḻᶊᶧᶪ ╢ᶊᶧᶪ

ᴴ ᶍ
ᴴ ᶍ ᵧ
ᴴ ᶍ
ᴴ ᶍ
ᴴ ┐


