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⌐≈™≡ ┘ ─ ╩ ∆╢√╘⁸ ⁸ ▪

ꜟⱪ☻ ⁸ ﬞ ⁸ ⁸ ▪ꜟⱪ☻ ⁸ ⌐⅔™≡⁸ ≤

⌂╢ ┘ ─ ╩ ⇔√⁹ ⇔√ ≢ ╩ ℮√╘⁸

─√╘⌐ ⇔⁸2016 ⌐ ⇔√ ⱴ♬ꜙ▪ꜟ╩ ™√⁹ 

 

│ ⁸ ▪ꜟⱪ☻ ⁸ ﬞ ⁸ ⁸ ▪ꜟⱪ☻ ⁸

≢ ⇔⁸ ה │ ▪ꜟⱪ☻ ﬞ ≢ ⇔

√⁹ │⁸ ─ ╩ ↄ◘▬♩≢ ╩ ⅜♃כ♦√∂ ╠╣√⁹ ╩ ∂

╡╟⌐♃כ♦√ ─ ⁸ ─ ⁸ ─ ╩ ∫√⁹ 

 

│⁸ ⁸ ▪ꜟⱪ☻ ⁸ ⁸ ≢ ⇔√⁹ ─

≤ ─ ─ │⁸∕╣∙╣ 15 ≤ 21 ≢№∫√⁹ ▪ꜟⱪ

☻ ─ ─ │ 19 ≢№∫√⁹ ─ ﬞ ─ │ 25

≢№∫√⁹ ─ ─ⱪ꜡♇♩ C─ │ ⁸ ─ⱪ꜡♇♩ D─

│ ≢№∫√⁹ ⁸ ⱷ♇◦ꜙ ⁸ ⁸ ─ ⌐≈™≡

─ ≤ ⇔√⁹ 

 

Ɫ▬ⱴ♠ │⁸ │ ╩ ⇔⌂⅛∫√⁹ 

 

ⱨ▼ⱡ꜡☺כ │ ⁸ ▪ꜟⱪ☻ ⁸ ⁸ ▪ꜟⱪ☻ ⁸

≢ ⇔√⁹▬fi♃כⱣꜟ◌ⱷꜝ⌐╟╢ ≢│⁸ ↕╣√ ─ ⌐╟

╡ ⱪ꜡♇♩⌐≈⅝ 16 ─ ╩ ⇔√⁹ ⌐╟╢ │ ─╖≢

⇔⁸12 14 ─ ╩ ⇔√⁹ 

 

♅ꜛ► │ ⁸ ▪ꜟⱪ☻ ﬞ ⁸ ⁸ ▪ꜟⱪ☻ ≢

⇔√⁹ │ ≢ ⁸ ▪ꜟⱪ☻ ﬞ ≢│ ⁸ ≢│

⁸ ▪ꜟⱪ☻ ≢│ ⅜ ↕╣√⁹∆═≡─◘▬♩╩ ∆╢≤ ─

⅜ ↕╣√⁹ 

 

│ ≢ ⇔√⁹ ╩ ∂≡ 13 ⅜ ↕╣√⁹2009

2016 ─ ╩ ∂≡ ↕╣√ │ 25 ≤⌂∫√⁹

─ │ ╠╣╢╙──⁸∕─ ⌐≈™≡│ ─ ╩╖≡ ∆╢

⅜№╢⁹ 

 

ⱴꜟⱢ♫Ᵽ♅ ⌐≈™≡│ ≤ ▪ꜟⱪ☻ ﬞ ≢ ╩ ⇔√⁹

≢│ ⅜⁸ ▪ꜟⱪ☻ ﬞ ≢│ ⅜ ⇔√⁹

⌐ ↕╣≡™╢☿▬ꜜ►○○ⱴꜟⱢ♫Ᵽ♅│ ↕╣⌂⅛∫√⁹ 



 

 

 

Summary  

 

1. To characterize  the biodiversity and ecosystem function in an Alpine ecosystem, we 

conducted a survey o f the bioindic ator s and abiotic conditions  on Mt. Daisetsu, the 

Northern Japanese Alps (Mt . Tateyama and the area ranging from Mt. Chogatake 

to Mt. Jonen), Mt. Hakusan, Mt.  Kita -dake in  the Southern Japanese Alps , and  

Mt. Fuji. For all sites , the same research methods were used as those described in  

the survey manual that was revised in 2016. 

 

2. The air temperature  survey was conduct ed on Mt. Daisetsu, the Northern Japanese 

Alps (Mt . Tateyama and the area ranging from Mt. Chogatake to Mt. Jonen), Mt. 

Hakusan, and Mt.  Kita -dake in  the Southern  Japanese Alps ; ground  surface 

temperature  was investigated at all  sites, except the area ranging from Mt. 

Chogatake to Mt. Jonen in the  Northern Japanese Alps . We were able to obtain 

data throughout the winter season , except of the pa rt of the Mt. Hakusan  (from 

autumn 2015 to winter 2016). These data enabled us  to estimate the duration of 

snow cover and the freeze period and to calculate  the cumulative temperature.  

 

3. Vegetation was investigated  on Mt. Daisetsu , Mt . Tateyama  in the North ern 

Japanese Alps, Mt. Hakusa n and Mt. Fuji. Fifteen  vascular plant species were 

found on an observatio n plot in Fushochi  and 21 species in Ishimuro  in Kurodake on 

Mt. Daisetsu. Nine teen species were found in  Fushochi  on Mt . Tateyama  in the 

Northern Japane se Alps. Twenty -five  species were found in  Minami -Ryuga-Banba 

on Mt. Hakusa n. Two species was found in plot C  at the top an d 2 species were 

found in plot  D at the top of Mt.  fuji . The differences  of the number of species , 

number of occurrences mesh , vegetation cover ratio and the composition of life form  

were compared, using the data from previous years.  

 

4. The shoot elongation of Siberian dwarf pine (Pinus pumila ) was not investigated 

this year .  

 

5. Flowering phenology was investigated on Mt. Daisetsu, Mt. Ta teyama in  the 

Northern Japanese Alps, Mt. Hakusan, Mt. Kita -dake in  the Southern Japanese 

Alps , and Mt. Fuji. Flowering stage was identified  by visually examin ing 

photograph s taken with  a time -lapse camera. We examine d the flowering stage of 4

16 species for each site  by using photographs. The flowering stage of  12 14 

species was investigated by a visual survey on Mt. Daisetsu.  

 

6. Butterfly  investigations  were conducted on Mt. Daisetsu, the Northern Japanese 

Alps (the area ranging from Mt. Choga take to Mt. Jonen), Mt. Hakusan , and Mt. 



 

 

 

Kita -dake in  th e Southern Japanese Alps. Four e species of alpine butterfli es were 

found on Mt. Daisetsu, 3  species in the Northern Japanese Alps, 2 species on Mt. 

Hakusan , and 2 species on Mt. Kita -dake in  the South ern Japanese Alps. Six 

species of alpine butterflies were found from these 4 site s in total.   

 

7. Ground beetles were investigated on Mt. Hakusan. Thir teen species belonging to 3 

families were found in FY 2016 . Based on the investigation in FY 2009 -2016, 25 

species of ground beetles belonging to 4 families were found. Some species showed  

interannual variability  in their population ; however, further examination s are 

needed to identify the factors that affect this  variability.  

 

8. Bumblebee investigations were cond ucted on Mt. Daisetsu  and the Northern 

Japanese Alps (the area ranging from Mt. Chogatake to Mt. Jonen) . Five  species 

and 3 spcies of bumblebees were found  in the respective study area s. The l arge 

earth bumblebee  (Bombus terrestris ), which has classified  as an invasive alien 

species in  Japan by the Mini stry of the Environment, was  not found on the study 

area. 
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28 2016  

 

⸗♬♃ꜞfi◓◘▬♩ 1000│⁸ ─ ₁⌂♃▬ⱪ─ ⌐≈™≡⁸ 1000─

◘▬♩⌐⅔™≡ ⇔≡ ╩ ™⁸ ─ ≤⌂╢ ─ ─ ─♦

╩♃כ ⇔≡™ↄ ≢№╢⁹ 

 ⸗♬♃ꜞfi◓◘▬♩ 1000 ≢│⁸ ⁸ ▪ꜟⱪ☻ ⁸ ﬞ ⁸

⁸ ▪ꜟⱪ☻ ┘ ╩ ◘▬♩≤⇔ 1- 1 ⁸ᵑ ⁸ᵒ ה

⁸ᵓ ⁸ᵔⱢ▬ⱴ♠ ⁸ᵕ ⱨ▼ⱡ꜡☺⁸כᵖ♅ꜛ► ⁸ᵗ

⁸ᵘⱴꜟⱢ♫Ᵽ♅ ⌐≈™≡⁸ ╩ ∫≡™╢⁹ 

 │⁸2008 ⌐ ◘▬♩─ ╛ ─ ╩ ™⁸2009 ⌐ ┘

▪ꜟⱪ☻ ⌐⅔™≡ ╩ ⇔√⁹∕⇔≡⁸2010 │ ┘ ▪ꜟⱪ☻

⌐ ⅎ⁸ ⁸ ▪ꜟⱪ☻ ⁸ ﬞ ⁸ ⌐⅔™≡╙ ╩

⇔√⁹ 

1- 1 1000  
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 │ ◘▬♩ ⁸ ▪ꜟⱪ☻ ⁸ ﬞ ⁸ ⁸ ▪ꜟⱪ☻

⁸ ≢─ ⅜ ╕∫≡ ≤⌂∫√⁹ │ ⁸ ה ⁸

⁸ ⱨ▼ⱡ꜡☺⁸כ♅ꜛ► ⁸ ⁸ⱴꜟⱢ♫Ᵽ♅ ─ ≢№╢⁹

─ │ᵑ ᵘ─≤⅔╡≢№╢⁹ 

 

ᵑ  

⁸ ▪ꜟⱪ☻ ⁸ ﬞ ⁸ ⁸ ▪ꜟⱪ☻ ⁸ ⌐⅔

™≡⁸ 2015 ⌐ ╩♃כ♦╠⅛כ●꜡√⇔ ⇔⁸ ⅝ ╩♃כ♦⅝

∆╢√╘⌐ ╩ ∫√⁹ 

 

ᵒ ה  

⁸ ▪ꜟⱪ☻ ⁸ ⁸ ▪ꜟⱪ☻ ⁸ ⌐⅔™≡⁸ 2015

⌐ ╩♃כ♦╠⅛כ●꜡√⇔ ⇔⁸ ⅝ ╩♃כ♦⅝ ∆╢√╘⌐ ╩

∫√⁹ 
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─ ≤ ⁸ ▪ꜟⱪ☻ ─ ⁸ ─ ﬞ ⁸
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ⱪ꜡♇♩⌐ ↕╣√ │ ×10 ≢⁸ ╩ × ─◘Ⱪ◖
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ᵖ♅ꜛ►  

⁸ ▪ꜟⱪ☻ ﬞ ⁸ ─∕╣∙╣ ≈─ⱪ꜡♇♩⁸ ▪ꜟⱪ☻

─ ≈─ⱪ꜡♇♩⌐⅔™≡⁸ꜝ▬fi♩ꜝfi☿◒♩ ╩ ⇔√⁹

╩♩כꜟ─ ⇔⁸ ─ ≢ ┼ ⇔⁸ ⇔√♅ꜛ►─℮∟ ≤⇔



 

3 

 

≡ ⇔√ ⌐≈™≡ ─ ╩ ↑ ╩ ⇔√⁹╕√⁸ ⌂ │

⌐ ╩♃כ♦≡⇔ ⇔√⁹ 

≤ ≢│∕╣∙╣ ≈─ⱪ꜡♇♩⁸ ▪ꜟⱪ☻ ﬞ ≤ ▪ꜟⱪ
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♃כ♦ ID 

≢│⁸ ─♃כ♦ ╩⇔ ↄ∆╢√╘⌐⁸◘▬♩ ⁸ ⱪ꜡♇♩ ⁸

⌐ ─ ID ╩ ⇔≡™╢⁹ 

 

1- 3 ID 

 ID 

 1 

 2 

 3 

 4 

 5 

 6 

 

1- 4 ID  
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 A 

 B 

 C 

 D 
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1- 5 ID 
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 c 

 d 
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1- 6 a  

ID 

 

ID 

   

1  1Ca 

 

2015/9/28 2016/9/26  

2 

 

2Ba  2015/10/1 2016/9/25

2016/9/25 10/13  

2016  

 

2 

 

2Ca  2015/10/1 2016/10/27 

2016/5/28

 

2016/5/12

2016/5/28

 

3 

 

3Aa  2015/7/30 2016/8/15  

4  4Aa  2016/4/20 2016/10/13 2015/10/15 2016/4/19

Backup

 

5 

  

5Aa  2015/6/26 2016/6/28  

6  6Ba1 

 

2015/10/30 2016/10/29  

6  6Ba2 

 

2015/10/30 2016/10/29  

 

1- 7 b  

ID 

 

ID 

   

1  1Ab 

 

2015/7/29 2016/8/27 10cm

 

1  1Bb 

 

2015/7/29 2016/8/27 10cm

 

1  1Cb 

 

2015/9/28 2016/9/26  10cm

 

1  1Db 
 

2015/9/28 2016/9/26 10cm
 

10cm No.2
9/18 10:00

9/18₩9/26
 

2 

 

2Ab  2015/10/1 2016/9/25 10cm

 

2 

 

2Bb  2015/10/1 2016/9/25 10cm
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1- 7 b  

ID 

 

ID 

   

4  4Bb 

 

2015/10/21 2016/10/13 

5cm

10cm  

5cm

 

10cm

 

4  4Cb  2015/10/15 2016/10/13 

 5cm

10cm  

4  4Db 

 

2015/10/15 2016/10/13 

5cm

10cm  

5  5Bb B  2015/6/26 2016/6/28 

 

10cm

 

5  5Jb 

C  

2015/6/26 2016/6/27 

 

10cm

 

6  6Ab 

A  

2015/9/5 2016/8/25 10cm

 

6  6Bb 

 

2015/10/30 2016/6/3 5cm

10cm  

6  6Cb 

C  

2015/9/5 2016/8/25 10cm

 

6  6Db 

D  

2015/9/5 2016/8/25 10cm
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1- 8 c  

ID 

 

ID 

   

1  1Ac  2016/7/31  

1  1Bc  2016/8/27  

1  1Cc 

 

 2016  

1  1Dc   2016  

 

2 

 

2Ac   2016  

2 

 

2Bc  2016/7/22 28  

4  4Bc 

 

 2016  

4  4Cc   2016  

4  4Dc  2016/8/23 25  

5 

 

5Bc B  

 

 2016  

5 

 

5Jc C   2016  

6  6Ac A   2016  

6  6Bc   2016  

6  6Cc C  2016/8/25  

6  6Dc D  2016/8/25  
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1- 9 d  

ID 

 

ID 

  

 

 

 

1  1Id    2016  

1  1Jd    2016  

2 

 

2Dd    2016  

2 

 

2Ed    2016  

4  4Bd 

 

  2016  

4  4Hd    2016  

5 

 

5Dd    2016  

5 

 

5Ed    2016  

 

1- 10 e  

ID 

 

ID 

   

1  1Ce 

 

2016/6/ 17 9/28 

 

SG560K- 8mHD NO: 1503030225   

1  1De 

 

2016/7/8 9/26 

 

SG560K- 8mHD NO: 1503030228  

 

2 

 

2Ae 

 

2016/5/17 9/25 

 

SG560P- 8M NO: 1405120316

1405120317 

2 

 

2Be 

 

2016/ 5/ 12 9/ 25 

 

SG560P- 8M NO: 1405120316

1405120317 

4  4Ce 

 

2016/6/21 10/13 SG560P- 8M SN 1405120315 

4  4He  2016/6/21 10/13 SG560P- 8mHD NO1503030224 

5 

 

5Be 

B  

 

2016/8/31  SG560K- 8mHD NO1503030214 

 

 

2016/6/28 10/21 Garden Watchcam  
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1- 10 e  

ID 

 

ID 

   

5 

 

5Be 

B  

 

2016/8/31  SG560K- 8mHD NO

1503030214 

 

 

2016/6/28 10/21 Garden Watchcam  

5 

 

5Je 

C  

2016/6/27 10/21 

 

SG560P- 8M NO 1405120321 

2016/6/27 8/ 1 Garden Watchcam  

 

6  6Be1 

 

 

2016/6/3  

2016/10/29  

SG560P- 8M NO 1212190406 

 

6  6Be 

 

2016/6/3 10/29 

 

SG560P- 8M NO 1302200775 

8/22 10/8

 

 
1- 11 f  

ID 

 

ID 

  

1  1A  

 

5/30 6/12 6/19 6/24 6/28 6/30 7/1 7/6 7/8 7/13

7/16 7/21 7/23 7/25 7/27 8/2 8/3 8/5 8/6 8/7

8/11 8/13 8/14 8/18 8/19 8/24 8/25 9/1 9/4 

1  1B  

 

6/28 6/30 7/6 7/8 7/13 7/16 7/21 7/23 7/25 7/27

8/2 8/3 8/5 8/6 8/7 8/11 8/13 8/14 8/18 8/19

8/24 8/25 9/1 9/3 9/4 9/7 9/8 9/14 9/16 9/22 

1  1C  

 

5/22 5/29 6/6 6/15 6/19 6/22 6/29 7/6 7/8 7/12

7/13 7/15 7/17 7/20 7/23 7/24 7/25 7/26 8/1 8/5

8/6 8/7 8/12 8/13 8/14 8/18 8/24 9/3 9/6 9/8

9/10 9/11 9/16 9/18 9/25 9/30 

1  1D  

 

6/29 7/6 7/8 7/13 7/17 7/20 7/23 7/24 7/25 8/1

8/5 8/6 8/7 8/12 8/13 8/14 8/18 8/24 9/1 9/3 9/6

9/8 9/10 9/11 9/16 9/18 9/25 9/30 

 



 

12 

 

1- 12 g  

ID 

 

ID 

   

1  1Fg  2016/7/21 22 8/3

4 

 

3 

 

3Bg  

 

2016/8/9  

4  4Jg  2016/8/8  

5 

 

5Ig 

 

2016/8/19  

5 

 

5Lg  

 

2016/8/18  

 

1- 13 h  

ID 

 

ID 

   

1  1Ch  2016/7/20 8/2  

3 

 

3Ch A  

 

2016/8/9  

3 

 

3Dh B  

 

2016/8/9  

4  4Ih  2016/7/31 8/13  

5 

 

5Hh  2016/8/19  

5 

 

5Kh  

 

2016/8/20  

 

1- 14 i  

ID 

 

ID 

   

4  4Bi  2016/7/5 7/6  

4  4Ci1 1  2016/7/5 7/6  

4  4Ci2 2  2016/7/5 7/6  

4  4Di  2016/7/5 7/6  
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1- 15 j  

ID 

 

ID 

   

1  1Gj 

 

8/14, 8/25, 9/1  7/23₩9/16

8/14, 8/25, 

9/1

 

1  1Hj 

 

8/ 6 8/13 5/22₩8/13 12

8

8/6 8/13

 

3 

 

3Ej 

 

7/26 8/9  
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┘ ה ╩♃כ♦─ ™≡⁸ ─ᵑ ᵔ⌐╟╢ ה ╩

∫√⁹ ⌐│ ⅜♃כ♦─ ≢№╢√╘⁸ 2016 ─ ⌐⅔™≡│ 2015

⅛╠ 2016 ╕≢─ ╩♃כ♦─ ™√⁹ 

 

ᵑ ⌐╟╢ ─ ⁸ ─  

⌐ ⅜╖╠╣╢ ─ⱪ꜡♇♩⌐≈™≡│⁸2010 ⅛╠ ⇔≡™╢ ─

≢₈ ─ ₉╩ ⇔√⁹ 

 

─  

2006 ה ⌐ ™⁸ 3.2ϴ ⁸ ─ 11 ─♪כ◖꜠

─ ⅜±0.22ϴ ─ ╩₈ ╡₉≤╖⌂⇔√⁹ 

₈ ה ╡₉≤ ↕╣√ ⅜ ≢╙№╢ ╩₈ ₉≤∆╢⁹ 

│ ה ─ ⁸ ─ 31 ╕≢─ ─ ≤∆╢⁹ 

2016 ≢№╣┌ │ 2015 2016 31 ⁹  

─ ה ⌐⅔↑╢ ─ ╩ ⌐ ⅜ ⌂⇔─ ╩ ™

≡ 30 ⌐╦√╢≤⅝⁸∕─ ⅛╠ ╕≢─ ╩₈ ─

₉≤∆╢⁹ 

√∞⇔ 

 ─ ↕⅜ 10 ─ ⅜ ≈№╢ │⁸∕─ ─ ╕√│ ⌂

⇔─ ⅜ ⌂╠┌∕─ ≈─ ╩ ∂≡ ⅜ ⇔√╙─≤╖⌂∆⁹

─ ↕⅜ 10 ─ ⅜ ≈ №╢ ⌐╙⁸ ╡№∫√ ≈─ ⌐

≈™≡∕╣∙╣ ≤ ⌐ ╡ ℮⁹ 

 ↓─ ⌐╟╢ ⅜⁸ ⌐ ≈ №╢≤⅝│⁸∕╣╠╩ ⁸

⁸ההההה⁸ ≤∆╢⁹ 

₈ ה ─ ₉│⁸ ─ ─ ╩≤╢⁹ 

₈ ה ─ ₉│⁸ ─ ─ ╩≤╢⁹ 

 

1) ⌐ ™╢ │ ≢⌂ↄ⁸ ≢ ⁹ 

2) ≢│ ≤ ⌂╡ ─ ╛ ─ ╙№╢√╘⁸ ⌐

╩ ≤∆╢⁹ 
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⌐⅔↑╢ ─  

 

ừ ─  

₈ cm₉│ ─ ╩ ⅜ ∫√ ─↓≤⁹₈ ⌂⇔₉│ ⅜

ↄ⌂™⅛⁸ ─ ─ ╕≢│ ⅜ ∫≡™⌂™ ─↓≤⁹ 

 

ừ  

cm ⌐ ∆╢ ╩ ╘╢⁹ 

 

ừ ─ ≢│ ─₈ ₉╩ ™╢  

 

▪ ─ ╘  

─ ↕⅜ ⌂⇔╩ ™≡ 30 ⌐╦√╢≤⅝⁸∕─ ⅛╠ ╕≢─

╩ ≤∆╢⁹√∞⇔ 

ᵑ ─ ↕⅜ 10 ─ ⅜ ≈№╢ │⁸∕─ ─ ╕√│

⌂⇔─ ⅜ ⌂╠┌∕─ ≈─ ╩ ∂≡ ⅜ ⇔√╙─≤╖⌂∆⁹

─ ↕⅜ 10 ─ ⅜ ≈ №╢ ⌐╙⁸ ╡№∫√ ≈─

⌐≈™≡∕╣∙╣ ≤ ⌐ ╡ ℮⁹ 

ᵒ ─ ─ │ ─ ↕─ ⌐╟╢ ─ ≢ ╘╢⁹ 

ᵓ ↓─ ⌐╟╢ ⅜⁸ ⌐ ≈ №╢≤⅝│⁸∕╣╠╩ ⁸

⁸ההההה⁸ ≤∆╢⁹ 

 

▬ ⌐ ∆╢  

⌐ ∆╢ ≤⇔≡│⁸ ─ ⁸ ⁸ ⁸ ─

⁸ ─ ⅜№╢⁹ 

ᵑ ⌐⅔↑╢ ─ │⁸ ─ ╩≤╢⁹ 

ᵒ ⌐⅔↑╢ ─ │⁸ ─ ─ ╩≤╢⁹ 

ᵓ ⌐⅔↑╢ ─ │⁸ ─ ⅛╠ ─ ─

╕≢─ ≤∆╢⁹ 

ᵔ ⌐⅔↑╢ ─ │⁸ ≢ ⌐ ─№╢ ≤∆

╢⁹ 

ᵕ ─ │⁸ ─ ≤∆╢⁹ ─ ⅜ ≈ №╢

│⁸ ⇔™ ≤∆╢⁹ 

ᵖ ─ ⅛╠─ │⁸ ⅛╠─ ⌐⅔↑╢

─ ─ ≤∆╢⁹ ─ ⅜ ≈ №╢ │⁸ ⇔™ ≤∆

╢⁹ 
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2- 1  

2- 1 │ ─≤╡ ╩ ⇔√ ≢⁸ ⌐ ╩≤╡ ⅜№∫√ ─ ╩

™ ≢ ⇔⁸∕─ │ ─ ⌐⁸ ─ ─ │ ─ ⌐ ≢ ⇔≡

№╢⁹ 

│ 10 ─ ⅜ ─ ─ ≢№╢⁹ │ 10 ─ ⅜ №╢⅜⁸

─ 10 ≤ ─ 63 │ ─ ⅜ ™√╘ ∑∏⁸

≤ 14 │⁸ ─ ─ ⅜ ≢№╢⅛╠ ∆╢⁹ │ 30

─ │⌂™⅜⁸10 ─ ⅜ ↕╣≡ ≤⌂∫√ ≢№╢⁹≥

─ ⌐≈™≡╙⁸ ╩ ≢ ⇔≡№╢⁹ 

 

2005 ─  WEBⱭכ☺╟╡ 

http://www.data.jma.go.jp/obd/stats/data/kaisetu/index.html  

 

ᵒ ─  

2011 ─ ─ ⁸ ⌐ ─ ≢ ⅜ ⇔⌂™ ⌐≈™≡│

─ ╟╡╙ ─ ─ ⅜∕─ⱪ꜡♇♩─ ⌐ ≤─ ⅜

√⁹∕─√╘⁸ ⌐ ∆╢ⱪ꜡♇♩⌐≈™≡│⁸ 10 ─ ⅜ ϴ

─ ╩₈ ₉≤⇔⁸∕─ ╩ ⇔√⁹ 

 

ᵓ ─  

│↓╣╕≢≤ ∂ↄ ≤⇔⁸ ϴ⁸ ϴ⁸10ϴ─ ╩ ⇔√⁹

⅜ ⌡ ─ ⌐⌂╢ ⅜№╢⅛│⁸2011 ⌐ ─╟℮⌐ ↕╣≡™╢⁹

⁸∕╣∙╣─ ─ ╩ ⱨ▼ⱡ꜡☺כ ╛Ɫ▬ⱴ♠─ ─ ⁸

─ ─ ─ ┼ ∆╢ ⅜ ⅎ╠╣╢⁹ 
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ϴ ─ ─ ⅜ ╩ ↑⌂™ ─ ≤⌂╢ ⅜№╢⁹ 

 

ϴ ─ ⌐ ╩ ℮ ─ ─ ≤⌂╢ ⅜№╢⁹ 

 

10ϴ ─ ⌐ ─ ─ ⌐⌂╢ ⅜№╢⁹ 

 

 

√∞⇔⁸Kx=  (ϴה )   t >x xϴ ─ ─ ϴ  

 

ᵔ ─  

 ↔≤⌐ ⇔√ ⅛╠⁸ ╩ ⇔√⁹ ⅛╠ ⇔√

─ ≤⁸ ─ ⅛╠ ⇔√ ╩◓ꜝⱨ ⇔√⁹ 

 

 

ᵑ◘▬♩ ─  

◘▬♩⌐⅔↑╢ ┘ ה ─ ╩◓ꜝⱨ ⇔⁸ Ɑכ☺⅛╠

⇔√⁹√∞⇔⁸ 10cm⌐⅔™≡⁸ ╩ ╘√ ⅜♃כ♦─כ●꜡─≈ ≢⅝√

│⁸No.1─♦כ♃╩◓ꜝⱨ ⇔√⁹ 

- > ) 10 ( 10 t  K10 

- > ) 5 ( 5 t  K5 

- 
> ) 0 ( 0 t  K0 ä 

ä 

ä  
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a. ─ ⁸ ה  
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2- 3 1Bb   1,890m 
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2- 4 1Ca   1,840m 
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2- 5 1Cb   1,840m 
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2- 6 1Db  4  1,970m 
 

b. ▪ꜟⱪ☻ ─ ⁸ ה  
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2- 7 2Ca   2,840m 

2016/5/28 5/28  
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2- 8 2Ab   2,465m 
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2- 9 2B   2,705m 
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2- 10 2Bb   2,705m 

 



 

21 

 

c. ▪ꜟⱪ☻ ﬞ ─ ⁸ ה  
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2- 11 3Aa   2,447m 
 
d. ─ ⁸ ה  
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2- 12 4Aa   2,448m 

 

2- 13 4Bb   2,580m 
10cm  
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2- 14 4Cb   2,472m 
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2- 15 4Db   2,084m 

 

e. ▪ꜟⱪ☻ ─ ⁸ ה  
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2- 16 5Aa   2,880m 
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2- 17 5Bb  B  3,010m 
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2- 18 5 b  C  2,990m 

 

f. ─ ⁸ ה  
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2- 19 6Ab  A  3,730m 
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2- 20 6Cb  C  3,730m 
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2- 21 6Db  D  3,730m 
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2- 22 6Ba1   2,350m 
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2- 23 6Ba2   2,350m 
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2- 24 6Bb1   2,350m 
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ᵒ ⌐⅔↑╢ ─ ─  

⌐ ↕╣√ⱪ꜡♇♩⌐≈™≡│⁸ ─ ⁸ ⁸ ─ ╩ 2- 1

≤ 2- 25⌐ ⇔√⁹ 

 

2- 1  

 

 

- 10/15 11/13 10/19 10/11 10/8 9/28 10/16

- 7/6 6/26 7/6 6/17 6/16 7/13 6/29

- 265 227 261 250 252 290 258

- - - - 10/12 10/4 9/28 10/4

- - - - 6/25 6/14 7/9 6/26

- - - - 257 254 286 266

- 10/15 12/11 10/14 10/12 10/5 9/29 10/29

- 6/28 6/10 7/6 7/2 7/2 7/19 7/1

- 257 183 266 264 251 295 253

- - - - 10/15 10/8 10/7 10/19

- - - - 7/14 7/14 7/30 7/19

- - - - 272 280 298 289

- 11/1 11/15 10/23 11/2 11/12 11/22 11/7

- 6/30 7/6 7/11 7/14 7/10 6/13 7/4

- 242 235 262 255 241 205 240

- - - - 11/2 11/12 11/22 11/12

- - - - 7/13 7/10 6/13 7/2

- - - - 254 241 205 233

11/15 11/1 11/15 10/23 11/7 11/3 11/25 11/8

7/16 7/19 7/23 7/15 7/26 7/26 6/23 7/17

244 261 252 266 262 266 212 252

- 11/1 - 11/1 11/10 11/13 11/25 11/10

- 7/14 - 7/11 7/20 7/22 6/19 7/9

- 256 - 253 253 252 208 194

11/15 11/1 11/20 11/1 11/11 11/12 11/25 11/12

7/8 7/4 7/11 7/12 7/13 7/16 6/11 7/6

236 246 235 254 245 247 200 238

11/15 11/1 11/15 11/1 11/11 11/12 11/25 11/1

7/25 7/17 7/28 7/26 7/25 7/27 7/2 7/21

253 259 257 268 257 258 221 253

11/17 11/28 11/24 11/14 11/6 11/24 - 11/19

6/22 6/13 6/12 6/13 6/12 5/31 - 6/12

218 198 202 212 219 189 - 206
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2- 25  

5/31
6/12
6/13
6/12
6/13

6/22

7/2
7/27
7/25
7/26
7/28

7/17
7/25

6/11
7/16

7/13
7/12
7/11

7/4
7/8

6/19
7/22
7/20

7/11

7/14

6/23
7/26
7/26

7/15
7/23

7/19
7/16

6/13
7/10
7/13

6/13
7/10
7/14
7/11

7/6
6/30

7/30
7/14
7/14

7/19
7/2
7/2
7/6

6/10
6/28

7/9
6/14

6/25

7/13
6/16
6/17

7/6
6/26

7/6

11/24
11/6
11/14

11/24
11/28

11/17

11/25
11/12

11/11
11/1

11/15
11/1

11/15

11/25
11/12
11/11

11/1
11/20

11/1
11/15

11/25
11/13
11/10

11/1

11/1

11/25
11/3
11/7

10/23
11/15

11/1
11/15

11/22
11/12

11/2

11/22
11/12

11/2
10/23

11/15
11/1

10/7
10/8

10/15

9/29
10/5

10/12
10/14

12/11
10/15

9/28
10/4

10/12

9/28
10/8
10/11
10/19

11/13
10/15

9/1 10/31 12/30 2/28 4/29 6/28

2014-15
2013-14
2012-13
2011-12
2010-11
2009-10

2015-16
2014-15
2013-14
2012-13
2011-12
2010-11
2009-10

2015-16
2014-15
2013-14
2012-13
2011-12
2010-11
2009-10

2015-16
2014-15
2013-14
2012-13
2011-12
2010-11

2015-16
2014-15
2013-14
2012-13
2011-12
2010-11
2009-10

2015-16
2014-15
2013-14

2015-16
2014-15
2013-14
2012-13
2011-12
2010-11

2015-16
2014-15
2013-14

2015-16
2014-15
2013-14
2012-13
2011-12
2010-11

2015-16
2014-15
2013-14

2015-16
2014-15
2013-14
2012-13
2011-12
2010-11

5Cb

A

2,930m

β2014

4Db

2,084m

4Cb

2,472m

2Ab 

2,465m

1Db 

1,970m

1Bb 

1,890m
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ᵓ ⌐⅔↑╢  

⌐ ↕╣√ⱪ꜡♇♩⌐≈™≡│⁸ 10cm≢─ ─ ⁸ ⁸

╩ 2- 2 ≤ 2- 26⌐ ⇔√⁹ 10cm─♦כ♃│ ╩ ╘√ 2 ⅜ ↕╣≡™╢

│ No.1╩ ™⁸No.1─♦כ♃⌐ ⅜ ↕╣√ ⌐ No.2╩ ™≡ ⇔

√⁹ 

 

2- 2 10  

 

 

- 10/21 10/14 10/19 10/18 10/7 10/23 10/17

- 5/14 5/13 5/11 5/19 5/17 5/9 5/14

- 199 184 205 187 198 192 194

- 10/30 11/8 11/3 10/28 10/22 10/16 10/28

- 5/19 4/30 5/13 5/19 4/27 5/11 5/10

- 202 175 192 180 187 203 190

- 11/5 11/9 11/1 11/2 10/19 10/26 11/1

- 5/26 6/1 5/18 5/24 6/5 5/11 5/25

- 198 206 199 202 188 199 199

12/8 12/12 11/16 12/1 11/11 11/21 11/25 11/26

5/16 5/24 5/18 5/12 5/22 4/5 5/5 5) 5/10

160 152 171 163 180 124 1465) 157

11/16 11/3 11/25 11/19 11/20 - 12/22 11/23

6/12 5/15 5/22 5/17 5/24 - 4/22 5/19

209 191 180 180 185 - 122 178

- - - - - - 12/4 12/4

- - - - - - 5/1 5/1

- - - - - - 146 146

- (9/26)1) (11/1)2,3) 10/26 10/31 10/18 10/13 10/19

- (6/22)1) (6/28)2,3) 6/13 7/7 5/26 6/13 6/18

- (236)1) (220)2,3) 227 250 221 245 233

- - (12/17)2) - 11/21 12/5 12/5 12/5

- - (4/11)2) - 3/28 4/18 4/9 4/9

- - (116)2) - 121 127 106 118

- - (10/28)2) - (10/28) 10/18 10/8 10/21

- - (6/22)2) - 5/29 6/5 6/12

- - (231)2) - 241 220 241 233

- - (11/2)2) - (10/28) 10/20 10/13 10/23

- - (6/23) 2) - (6/21)4) 5/26 5/30 6/9

- - (229)2) - 236 210 231 227

0

( )

2009- 10 5cm

2 2011- 12 4

3 2012/6/11- 6/27 0

4 2013- 14 4

5
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2- 26 10

236
1)

220
2,3)

209 191

160

198

202 175

199 184

5/30
5/26

6/21

6/23

6/5

5/29

6/25

6/22

4/9

4/18

3/28

4/11

6/13

5/26

7/7

6/13

6/28

6/22

5/1

4/22

5/24

5/17

5/22

5/15

6/12

5/5

4/5

5/22

5/12

5/18

5/24

5/16

5/11

6/5

5/24

5/18

6/1

5/26

5/11

4/27

5/19

5/13

4/30

5/19

5/9

5/17

5/19

5/11

5/13

5/14

10/13
10/20

10/28

11/2

10/8

10/18

10/28

10/28

12/5
12/5

11/21

12/17

10/13

10/18
10/31

10/26
11/1

9/26

12/4

12/22

11/20

11/19

11/25

11/3

11/16

11/25

11/21

11/11

12/1

11/16
12/12

12/8

10/26

10/19

11/2

11/1

11/9

11/5

10/16

10/22

10/28

11/3

11/8
10/30

10/23

10/7
10/18

10/19

10/14

10/21

9/1 10/31 12/30 2/28 4/29 6/28

2015-16
2014-15
2013-14
2011-12

2015-16
2014-15
2013-14
2011-12

2015-16
2014-15
2013-14
2012-13
2011-12

2015-16
2014-15
2013-14
2012-13
2011-12
2010-11

2015-16

2015-16
2014-15
2013-14
2012-13
2011-12
2010-11
2009-10

2015-16
2014-15
2013-14
2012-13
2011-12
2010-11
2009-10

2015-16
2014-15
2013-14
2012-13
2011-12
2010-11

2015-16
2014-15
2013-14
2012-13
2011-12
2010-11

2015-16
2014-15
2013-14
2012-13
2011-12
2010-11

1Ab 

1,950m

1Cb 

1,840m

2Bb

2,705m

4Bb

2,580m

5Bb

B

3,010m

6Ab 

A

3,770m

6Bb

2,350m

6Cb 

C

3,770m

6Db 

D

3,730m

5Jb

C

2,990m
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ᵔ ⱨ▼ⱡ꜡☺⁸כⱢ▬ⱴ♠─ ≤─ ╩ ≤⇔√ ─  

ⱪ꜡♇♩─ ┘ ה ╩ ™≡ ⇔√ ╩⁸ ─√╘⌐

ⱪ꜡♇♩ ≢ ⇔√ 2- 27 74 ⁹⌂⅔⁸ │ ה ─ ⱪ꜡♇♩

≢ ⇔⁸ ⌐≈™≡│⁸ ╡─ⱪ꜡♇♩─ ╩ ™√⁹ ה │

∂ ⌐ ⅜ ↕╣≡™╢ │No.1╩ ⌐ ™√⅜⁸No.1─♦כ♃⌐

⅜ ↕╣√ ⌐│ No.2╩ ™√⁹



 

31 

 

a. ─  

│ 1Ca  ◖ⱴ◒◘ 1,840m ─╙─╩ ⁹ 

 

2- 27 1Ab   0  1,950m 

 

 

2- 28 1Ab   5  1,950m 

 

 

2- 29 1Ab   10  1,950m 
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2- 30 1Bb   0  1,890m 

 

 
2- 31 1Bb   5  1,890m 

 

 

2- 32 1Bb   10  1,890m 
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2- 33 1Cb   0  1,840m 

 

 

2- 34 1Cb   5  1,840m 

 

 

2- 35 1Cb   10  1,840m 



 

34 

 

 
2- 36 1Db  4  0  1,970m 

√∞⇔⁸ │ ╩ ∂ ⁹ 

 

2- 37 1Db  4  5  1,970m 

 

 

2- 38 1Db  4  10  1,970m 
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b. ▪ꜟⱪ☻ ─  

 
2- 39 2Ab  0  2,465m 

2Ca 2,840m  

 

2- 40 2Ab  5  2,465m 

 

 

2- 41 2Ab  10  2,465m 
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2- 42 2Bb  0  2,705m 

 

 

2- 43 2Bb  5  2,705m 

 

 

2- 44 2Bb   10  2,705m 
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c. ▪ꜟⱪ☻ ﬞ ─  

 

2- 45 3Aa  0  2,447m 

 

 

2- 46 3Aa  5  2,447m 

 

 

2- 47 3Aa  10  2,447m 



 

38 

 

d. ─  

│ 4Aa  2,448m ─╙─╩ ⁹ ⌐≈™≡│ ⌐╟

╡ ⇔≡⁸ ╩ ⇔≡™╢ ⅜№╢√╘ ⇔⌂⅛∫√ ∂ ⁹ 

2- 48 4Bb   0  2,580m 
20  

0

200

400

600

800

1000

1200

4
/1

5
/1

6
/1

7
/1

8
/1

9
/1

1
0

/1

5
ϴ

 

2- 49 4Bb   5  2,580m 
20  

0

50

100

150

200

250

300

350

400

450

4
/1

5
/1

6
/1

7
/1

8
/1

9
/1

1
0

/1

1
0ϴ

 
2- 50 4Bb   10  2,580m 

20  
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2- 51 4Cb   0  2,472m 
√∞⇔⁸ │ ╩ ™√ ∂ ⁹ 

20  

 
2- 52 4Cb   5  2,472m 

20  

0

50

100

150

200

250

300

350

400

450

500

4
/1

5
/1

6
/1

7
/1

8
/1

9
/1

1
0

/1

1
0ϴ

5cm

10cm

 

2- 53 4Cb   10  2,472m 
20  
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2- 54 4Db   0  2,084m 
√∞⇔⁸ │ ╩ ∂ ⁹ 

20  

 

2- 55 4Db   5  2,084m 
20  

 

2- 56 4Db   10  2,084m 
20  
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e. ▪ꜟⱪ☻ ─  

│ 5Aa ▪ꜟⱪ☻ 2,880m ─╙─╩ ⁹ 

 

2- 57 5Bb B 0  3,010m 

 

 

2- 58 5Bb B 5  3,010m 

 

 

2- 59 5Bb B 10  3,010m 
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2- 60 5Jb C 0  2,990m 

 

 

2- 61 5Jb C 5  2,990m 

 

 

2- 62 5Jb C 10  2,990m 
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f. ─  

 ─ │ ─ 3,775m ─ ╩ ⁹ 

 

2- 63 6Ab  A 0  3,730m 
 

 

2- 64 6Ab  A 5  3,730m 
 

 

2- 65 6Ab  A 10  3,730m
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2- 66 6Cb  C 0  3,730m 

 

2- 67 6Cb  C  5  3,730m 

 

2- 68 6Cb  C  10  3,730m 
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2- 69 6Db  D 0  3,730m 

 

 

2- 70 6Db  D  5  3,730m 

 

 

2- 71 6Db  D  10  3,730m 
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2- 72 6Bb   0  2,350m 

 

 

 

2- 73 6Bb   5  2,350m 

 

 

2- 74 6Bb   10  2,350m 
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ᵕ  

 ─ ≤ ─ ╩ 2- 75⌐ ⇔√⁹ 

 
2- 75  
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ᵑ ⌐⅔↑╢ ─  

⌐ ↕╣√ⱪ꜡♇♩⌐≈™≡│ 2010 ⅛╠ ⇔≡™╢ ╩ ™≡⁸

⅛╠⁸₈ ─ ⁸ ₉⁸₈ ─ ₉⁸₈ ─ ₉

╩ ⇔√⁹ ⁸ ⁸ ▪ꜟⱪ☻ ≢│⁸2013 ⅛

╠ ─ ⅜ ⅛ ⅛╠ ≤ ─ ⅛ ⌐ ≤⌂∫√⁹ 

2015 ─ ─ ╩ ╢≤⁸ ─ ≤ │™∏╣╙

28 ≢⁸ ─ │ 29 ⁸ │ 10 ≢⁸↓╣╕≢─

─ ≢ ╙ ⅛∫√⁹∕╣⌐ ⇔≡ ▪ꜟⱪ☻ ─ ≢│ ⁸

≤╙⌐ 11 22 ⁸ ≢│ ⁸ ≤╙⌐ 11 25 ⁸ ﬞ

≢│ ⁸ ≤╙⌐ 11 25 ≢⁸↓╣╕≢─ ─ ≢ ╙ ⅛∫√

2- 1⁸ 2- 25 ⁹ ⁸2016 ─ ─ ╩ ╢≤⁸ ─ │

13 ⁸ │ ≢⁸ ─ │ 19 ⁸ │

30 ≢⁸↓╣╕≢─ ─ ≢ ╙ ⅛∫√⁹∕╣⌐ ⇔≡ ▪ꜟⱪ☻ ─

≢│ ⁸ ≤╙⌐ 13 ⁸ ≢│ ≢│ 23 ⁸

│ 19 ⁸ ﬞ ≢│ ≢│ 11 ⁸ ≢│ ≢⁸

↓╣╕≢─ ─ ≢ ╙ ⅛∫√ 2- 1⁸ 2- 25 ⁹   

2015 ⅛╠ 2016 ─ ─ ─ ╩╖╢≤⁸ ─ │

290 ⁸ │ 286 ⁸ ─ │ 295 ⁸ │ 298 ≢⁸↓╣

╕≢─ ─ ≢ ╙ ⅛∫√⁹∕╣⌐ ⇔≡ ▪ꜟⱪ☻ ─ ≢│ ⁸

≤╙⌐ 205 ⁸ ≢│ ≢│ 212 ⁸ ≢│ 208 ⁸

ﬞ ≢│ ≢│ 200 ⁸ ≢│ 221 ≢⁸↓╣╕≢─ ─ ≢ ╙

⅛∫√ 2- 1 ⁹ 

 

ᵒ ⌐⅔↑╢ 10 ─ ┘  

⌐ ↕╣√ⱪ꜡♇♩⌐≈™≡│⁸ 10cm─ ⅛╠⁸ ─ ⁸

─ ⁸ ╩ ⇔√⁹ 

2015 ⅛╠ 2016 ⌐⅛↑≡─ ╩ ╢≤⁸ ≢│ │

10 23 ≤ ↄ⁸ │ ≤ ↄ⁸ │ ╟╡╛╛ ⌂⅛∫√⁹∕

╣⌐ ⇔≡ ◖ⱴ◒◘ ≢│ │ 10 16 ≤ ╙ ↄ⁸ │

╖≢№∫√⅜ │ 203 ≤ ╙ ⅛∫√⁹ ▪ꜟⱪ☻ ≢│

│ 10 26 ⁸ │ 11 ≢≤╙⌐ ╟╡╛╛ ╘≢⁸ │ ≤

∂ 199 ≢№∫√⁹ ﬞ │ ⅜כ●꜡ ⌐ ⇔≡™√√╘

╩ ⇔≡™√ ⅜№╢⅜⁸ ⁸ ⁸ ≤╙⌐╒╓ ⌐

⅛∫√⁹ ▪ꜟⱪ☻ ⱪ꜡♇♩B│ ⅜ 12 22 ≤↓╣╕≢≢ ╙ ↄ⁸

│ 22 ≤↓╣╕≢≢ ╙ ↄ⁸ │ 122 ≤ ╙ ⌂⅛∫√⁹ ▪ꜟ

ⱪ☻ ⱪ꜡♇♩ C│ ⅛╠ ╩ ⇔√ⱪ꜡♇♩≢№╢⅜⁸ ─ⱪ꜡♇♩≤

─ ≢╖╢≤⁸ ─ 12 │ ↄ⁸ ─ │ ↄ⁸ 146

│ ⌂™≤ ↕╣╢⁹ ─ A⁸C⁸D─ ≈─ⱪ꜡♇♩│⁸ⱪ꜡♇♩ A─

2011 ╩ ⅝⁸2015 │ ⅜ ╙ ⅛∫√⁹ ╙╛╛ ™ ⌐№∫√⅜⁸
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│∕╣∙╣ 245 ⁸241 ⁸231 ≢⁸ ╟╡╛╛ ™ ⌐№∫√⁹

│⁸ ≤ │ ≤ ∂≢№∫√⅜⁸ │ 106 ≤

⌂⅛∫√ 2- 2⁸ 2- 26 ⁹ 

 

ᵓ ┘ ה ─  

⌐№╢ ⁸ ◖ⱴ◒◘ ⁸ ▪ꜟⱪ☻ ⁸

ﬞ ⁸ ─ ⱪ꜡♇♩≢│⁸ ϴ⁸ ϴ⁸10ϴ ─™∏╣─

╙⁸ ⁸ ⁸ ─ ≈⅜╒╓ ⌐ ⇔ ╘╢⅜⁸ ϴ⁸10ϴ ≢│

≤ ─ ─ ⅜ ╣⁸ ─ │ ⁸ ⁸ ─ ⌐ ↄ⌂╢

⌐№∫√⁹↓℮⇔√ │⁸ ≤ ≢№∫√⁹ 

⌐№╢ ⁸ ⁸ ▪ꜟⱪ☻ ⁸ ⁸

ﬞ ≢ ϴ ─ ╩╖╢≤⁸ ⅜ ⇔ ╘√ ⇔┌╠ↄ─ ⁸

≤ ≢│ ⇔⌂⅛∫√⁹ ─ ≤ ≢│⁸ ≤ ╛

≤─ ─ │ ⌐⌂∫≡╙ ╕╠⌂⅛∫√⅜⁸ ≢│ ╕╢ ⌐№

╡⁸ ﬞ ≢│ ─ ⅜⁸ ▪ꜟⱪ☻ ≢│ ≤

─ ─ ⅜ ⌐│ ─ ╟╡╙ ↄ⌂∫√⁹ ⁸

≢│⁸ ϴ ┘ 10ϴ ─ ⌐≈™≡╙ ─ ⅜ ™ ⅜╖╠╣√

⅜⁸ ▪ꜟⱪ☻ ⁸ ⁸ ﬞ ≢│⁸ ╟╡╙ ╛

─ ⅜ ↄ⌂╢ ⅜╖╠╣√⁹↓╣╠─ ⅛╠⁸ ─ ≢╙ ⌐

─ ≤ ≢│ ⅜ ↄ⁸ ╛ ─ ⅜╟╡ ↄ⌂∫√≤

ⅎ╠╣╢⁹ 

▪ꜟⱪ☻ ╛ ≢│ ⅜ 10ϴ ⌐⌂╢↓≤⅜ ⌂ↄ⁸

─ │ ▪ꜟⱪ☻ ≢│ⱪ꜡♇♩ Bⱪ꜡♇♩ C≤╙⌐ 2016 28

≢ 0.0 ϴה ⁸ ≢│ 2016 10 31 ≢ 0.0 ϴה ≢№∫√⁹ 

 

ᵔ  

 │⁸ ◖ⱴ◒◘ ⁸ ▪ꜟⱪ☻ ⁸ ▪ꜟⱪ

☻ ≢│ ϴ ⁸ ▪ꜟⱪ☻ ﬞ ⁸

≢│ ϴ ⁸ ≢│ ϴ≢ ⇔≡™╢⁹ ─

⅜ ™─│™∏╣─◘▬♩≤╙ ≢⁸⅔⅔╗⌡ 10 15ϴ─ ╩ ⇔≡™╢⁹ ⁸

⅜ ™─│ ≢⁸ ≢│ 10 ϴ⁸∕─ ─◘▬♩

≢│ 20 10ϴ≢ ⇔≡™╢ 2- 75 ⁹  

2016 ─ ─ ╩╖╢≤⁸ ≡─◘▬♩≢ ⇔≡™╢─⅜ ─ ⅜

↓╣╕≢≢ ⅛∫√↓≤≢№╢⁹ ─ ╙⁸ ◖ⱴ◒◘ ≢│

2016 │ ™ ⌐№∫√⁹ ⁸ ─ │ ╖─≤↓╤⅜ ⅛∫√

⅜⁸ ◖ⱴ◒◘ ≢│ 2016 │ ╙ ⅛∫√⁹ ⌐≈™≡│⁸ ─

⅜ ─◘▬♩≢│ 2016 │ ™ ⌐№╡⁸ ◖ⱴ◒◘ ≢╙ ╙ ⅛∫√

2015 ⌐ ™≢ 2016 │ ⅛∫√ 2- 75 ⁹ 
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2006 ─ ⌐⅔↑╢ ─ ⅛╠─

. 68 5 489- 496  
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2016 │⁸ ─ ≤ ⁸ ▪ꜟⱪ☻ ─ ⁸ ─

ﬞ ⁸ ─ C≤ D─ ◘▬♩─ ⱪ꜡♇♩≢ ⅜ ↕╣√⁹ 

─ │⁸ ◘▬♩─ⱪ꜡♇♩ ♩כꜝ♪◖─ ↔≤⌐ ∫√⁹

─ ─ │ ≢№╢↓≤⅛╠⁸ ⅛╠ ⇔√⁹ 

⌐≈™≡⁸ ×10 ─ ⌐⅔↑╢ ⱷ♇◦ꜙ ╩ ⇔√⁹

│ ╩ ≤⇔⁸ ×10─ ╩ 10 ⌐ ⇔√◘Ⱪ◖♪ꜝכ♩

× ↔≤⌐ ⇔⁸ │ ≢─ ≤⇔√⁹ ⁸

⁸ ה ⁸ ─ ⁸ ─ ─

│⁸◘Ⱪ◖♪ꜝכ♩─ ⅛╠ ⇔√⁹ ⁸ ╩ ⇔≡™╢ⱪ꜡♇♩≢│⁸

⁸ ⌐≈™≡╙ ⱷ♇◦ꜙ ╩ ⇔⁸ ⌐ ∂≡∕╣╠─ ╩ ⇔

√⁹ 

─ ╩ ⌐ ∆╢√╘⁸ꜝ►fi◔▪─ ╒⅛ 1983╩

┘ Klinka et al. 1989⌐ ≢ ⇔√⁹ ⅜ №╢ ─

ﬞ ─ⱪ꜡♇♩≢│⁸ ─ ╩ ∆╢√╘⁸ ─ ≤⇔≡

1 Jaccard ╦╡ ╒⅛ 2007 ╩ ⇔√⁹ 

⌂⅔⁸ ≤⇔≡⁸ ↕╣√ ─℮∟ ─◒♇Ⱪ♃כ♦♪♇꜠

2015 ┘♬ⱱfi☺◌─ ה

2014 ≤↕╣≡™╢ ⌐≈™≡∕─ ╩ ⇔√⁹╕√⁸

1982,1983,2002 ה 2007 1985 ⅛╠ ┘ ⌐≈™

≡ ─ ╩ ⇔√⁹ 

 

 

╩ ∫√ ─ ≤ ⁸ ▪ꜟⱪ☻ ─ ⁸

─ ﬞ ⁸ ─ C≤ D─ 3- 1 10 ⌐≈™≡⁸∕

─ ╩ ∆⁹ 

⌂⅔⁸ ─ ⌐⅔™≡│⁸ ┘ ⌐≈™≡─ ה

│ ↕╣⌂⅛∫√⁹ 

 

ᵑ  

2016 ─  

│ 15 ≢⁸↓─℮∟ ⱷ♇◦ꜙ ⅜ ╙ ⅛∫√─│Ⱶꜘⱴ►◦ⱡ◔◓◘

─ 363ⱷ♇◦ꜙ≢№╡⁸ ™≢◄♂♠♠☺⅜ 362ⱷ♇◦ꜙ⁸♅◦ⱴ♠●◙◒ꜝ⅜ 335ⱷ♇

◦ꜙ⁸♃▬☿♠▬꞉☻◕⅜ 240 ⱷ♇◦ꜙ≢ ⇔⁸∕─╒⅛◒꜡ⱴⱷⱡ◐⁸Ⱶꜘⱴ◐fiⱣ

▬⁸▬꞉Ⱪ◒꜡⌂≥─ ⅜ ↕╣√ 3- 1 ⁹ 

│ 35.0 ≤╛╛ ↄ⁸ ⌐ ה │ 64.6 ⌐ ⇔⁸ ⅜

─ ╩ ╗ ≢⁸ ™ ╩ ↑╢ ≢№╢↓≤╩ ⇔≡™√⁹

─ │ 13.5 ≤ ╩ ╘≡™√⅜⁸ ─ │ 1.8 ≤↔ↄ╦∏⅛≢№∫√⁹
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─ │ ╠⅛≢⌂™⅜⁸ ⌐│Ɫ♫◗◔ ⌂≥ ─

≢ ┘≈⅝─ ™ ╩ ╗↓≤⅛╠⁸∕℮⇔√ ─ ⅜ ≤⇔≡ ╣√ ⅜№

╢⁹ 

⌂⅔⁸ │ ↕╣⌂⅛∫√⅜⁸ ≢No.2♩כꜝ♪◖│ ►◘◑ ↕╣√⁹ 

 

3- 1 1Ac 2016  

βNo.│◘Ⱪ◖♪ꜝכ♩ ╩ ∆⁹ 

β ─ │ ⱷ♇◦ꜙ ╩ ∆⁹ 

8 12 7 6 9 8 8 7 9 12 8.6
26 42 42 33 37 40 40 25 25 40 35.0
70 58 58 67 63 60 55 80 75 60 64.6
0 0 0 0 0 10 2 2 0 4 1.8
6 10 15 12 15 10 15 12 20 20 13.5

No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10
5 6 3 6 20

12 2 12 3 7 24 5 65
20 1 5 19 45

3 40 69 70 57 62 29 21 11 362
14 70 84

6 1 7
2 3 2 2 9

8 26 41 32 21 27 22 25 13 25 240
14 2 2 1 4 2 3 28

33 29 27 3 51 37 82 61 6 6 335
11 11

6 4 7 6 10 1 34
12 35 58 74 40 24 18 22 27 53 363

16 13 17 6 1 7 6 66
7 3 7 17

87 204 211 198 192 169 167 131 119 208 1686 

 

2011 ⅛╠ 2016 ⌐⅛↑≡─  

│ 2011 ─ ≢│ 14 ≢⁸2016 ─ ≢│ 2011 ≤ ─ 14 ⌐

ⅎ≡⁸ √⌐◖ⱴ◒◘ 1 ⅜ ↕╣√ 3- 2 ⁹√∞⇔⁸◖ⱴ◒◘─ ⱷ♇◦ꜙ │

≤↔ↄ╦∏⅛≢№∫√⁹ 

⌂ ─ ⱷ♇◦ꜙ ─ ╩ ∆╢√╘⁸2011 ⁸2016 ─™∏╣⅛

─ ≢ 100 ⱷ♇◦ꜙ ⇔√ ⌐≈™≡⁸10 ─ ⅜№∫√ ╩ ≤⇔≡

╖≡╖╢≤⁸ ⇔√ ⌐♃▬☿♠▬꞉☻◕─ 33 ⱷ♇◦ꜙ 16 ⁸♅◦ⱴ♠●◙◒ꜝ─

32ⱷ♇◦ꜙ 11 ⅜ ╘╠╣√⁹ 

─ ⱷ♇◦ꜙ │ 2011 ─ 1554ⱷ♇◦ꜙ⅛╠⁸2016 │ 1686ⱷ♇◦ꜙ≤

⇔≡™√⁹ 
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3- 2 1Ac 1Bc 2011 2016

 

2016

 

2011/7/7 2016/7/31 2011/8/9 2016/8/27

14 15 1 21 21 0
8.4 8.6 0.2 13.5 13.5 0.0

39.0 35.0 -4.0 95.7 98.2 2.5
61.0 64.6 3.6 3.9 1.8 -2.1
0.0 1.8 1.8 0.1 0.2 0.1
7.9 13.5 5.6 26.1 14.4 -11.7

-
-

RDB
FO H 59 66 7 12% 50 43 -7 -14%
ES Ch 14 34 20 143% 71 108 37 52%
FO H 12 9 -3 -25% 3 9 6 200%
ES Ph 4 11 7 175% 1 -1
G H 372 363 -9 -2.4%

DS Ph 348 362 14 4.0%
ES Ch VU 303 335 32 11%
G H 207 240 33 16%

DS Ph 81 84 3 3.7%
FO G 53 65 12 23%
FO G EN 53 45 -8 -15%
FO H 22 28 6 27%
ES Ch 20 20 0 0%
FO H VU 6 17 11 183%
ES Ch 861 908 47 5.5%
DS Ch 581 638 57 9.8%
G H 561 605 44 7.8%
G H 410 432 22 5.4%

FO H 366 394 28 7.7%

G H 235 227 -8 -3.4%
FO H 165 154 -11 -6.7%
ES Ph 143 176 33 23%
G H 131 95 -36 -27%
G H NT 83 73 -10 -12%

FO H 79 167 88 111%
G H 57 66 9 16%

FO H 19 13 -6 -32%
ES Ch 14 19 5 36%
FO H 5 4 -1 -20%
FO H 4 5 1 25%
ES Ch 3 3 0 0%
FO G 7 7
G H 1 1

1554 1686 132 8.5% 3842 4140 298 7.8%

 

─  

╩ ─ ⅛╠╖╢≤⁸ ES⁸ DS ⌐ ⅎ⁸

G ⅜ ↄ╩ ╘⁸ FO ╙ ─ ≢ ⇔≡™╢ ⅜ ≢№∫√

3- 2⁸ 3- 1 ⁹ 

─ ⌐ ⇔√ꜝ►fi◔▪─ ≢╖╢≤⁸ Ph ╛ Ch

⅜ ╘╢ ⅜ ⅝ↄ⁸ G ╙ ─ ≢╖╠╣╢≤™℮ ⅜ ╣≡™√

3- 1 ⁹ 

 ╕√⁸2011 ⅛╠ 2016 ⌐⅛↑≡⁸ ┘ꜝ►fi◔▪─ │™∏╣╙ ⱷ♇

◦ꜙ ─ ⅜╖╠╣√⁹ 
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3- 1 1Ac  

 

ᵒ  

2016 ─  

3- 3 1Bc 2016  

βNo.│◘Ⱪ◖♪ꜝכ♩ ╩ ∆⁹ 

β ─ │ ⱷ♇◦ꜙ ╩ ∆⁹ 

15 14 11 14 11 12 12 16 14 16 13.5
100 95 100 95 98 96 99 99 100 100 98.2

0 5 0 5 2 4 1 1 0 0 1.8
0 0 0 0.1 0 0 0 0 0 2 0.2
9 25 30 30 20 7 12 2 3 6 14.4

No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10
1 4 5

1 1
1 1 2 4

2 47 60 58 9 176
54 25 54 54 28 7 3 69 62 76 432
99 100 94 95 100 89 85 83 75 88 908

48 14 47 48 52 47 28 15 77 18 394

6 11 25 8 4 14 5 7 8 7 95
70 67 82 72 55 34 48 63 56 58 605

19 19
3 3

1 2 2 2 2 9
3 2 3 15 28 15 66

76 64 66 73 73 78 93 34 31 50 638
13 3 8 2 38 61 29 154

27 17 27 31 6 108
15 7 8 7 22 14 73
8 7 6 1 5 8 8 43

18 9 24 13 13 15 13 13 25 24 167
1 1 2 3 2 4 13

32 29 16 23 23 26 11 32 22 13 227
444 378 431 417 378 391 353 449 486 413 4140 

 

│ 21 ≢⁸↓─℮∟ ⱷ♇◦ꜙ ⅜ ╙ ⅛∫√─│⁸◖◄♂ⱡ♠●◙◒

ꜝ─ 908ⱷ♇◦ꜙ≢⁸ ™≢♅fi◓ꜟⱴ⅜ 638ⱷ♇◦ꜙ⁸◖ⱷ☻☻◐⅜ 605ⱷ♇◦ꜙ⁸◐
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fi☻◕⅜ 432ⱷ♇◦ꜙ⁸Ⱶꜘⱴ▪◐ⱡ◐ꜞfi♁► ◖●Ⱡ◑◒ ⅜ 394ⱷ♇◦ꜙ⁸ꜞ◦ꜞ

☻◕⅜ 227ⱷ♇◦ꜙ⁸◐Ᵽ♫◦ꜗ◒♫◕⅜ 176ⱷ♇◦ꜙ⁸Ⱶꜘⱴꜞfi♪►⅜ 167ⱷ♇◦ꜙ⁸

Ɫ◒◘fiⱲ►ⱨ►⅜ 154ⱷ♇◦ꜙ⁸ⱵⱠ☼○►⅜ 108ⱷ♇◦ꜙ≢ ⇔⁸∕─╒⅛⁸◖Ⱶ

ꜘⱴ♯◌Ⱳ⁸Ⱶꜘⱴ▬⁸Ⱶꜘⱴ◐fiⱣ▬⌂≥⅜ ↕╣√ 3- 3 ⁹ 

│ 98.2 ≤ ↄ⁸ ⌐ ה │ 1.8 ≤↔ↄ╦∏⅛≢⁸

│ ╕≢ ─ ⅜ ∆╢ ≢⁸ ╛ ⌐ ╕╣√ ≢№╢↓≤╩

⇔≡™√⁹ ─ │ 14.4 ≤ ╩ ╘≡™√⅜⁸ ─ │ 0.2 ≤

╘≡ ⌂⅛∫√⁹ 

⌂⅔⁸ ╛ │ ↕╣⌂⅛∫√⁹ 

 

2011 ⅛╠ 2016 ⌐⅛↑≡─  

│ 2011 ≤ 2016 ─ ≢│™∏╣╙ 21 ≢ ╦╡⌂™╙──⁸2011

≢ ⇔≡™√Ɫ▬ⱴ♠⅜ ⇔⁸ ╦∫≡▬꞉ⱡ●ꜞꜘ☻⅜ ⌐ ⇔≡™√⁹√

∞⇔⁸Ɫ▬ⱴ♠⁸▬꞉ⱡ●ꜞꜘ☻─ ⱷ♇◦ꜙ │∙╣∙╣ ≤↔ↄ╦∏⅛≢№╡⁸

⌂ ⌐│ ⅝⌂ │⌂⅛∫√≤™ⅎ╢⁹ 

⌂ ─ ⱷ♇◦ꜙ ─ ╩ ∆╢√╘⁸2011 ⁸2016 ─™∏╣⅛

─ ≢ 100 ⱷ♇◦ꜙ ⇔√ ⌐≈™≡⁸10 ─ ⅜№∫√ ⌐ ⇔≡╖

╢≤⁸ ⇔√ │Ⱶꜘⱴꜞfi♪►─ 88ⱷ♇◦ꜙ 111 ⁸♅fi◓ꜟⱴ─ 57ⱷ♇◦ꜙ 10 ⁸

ⱵⱠ☼○►─ 37ⱷ♇◦ꜙ 52 ⁸◐Ᵽ♫◦ꜗ◒♫◕─ 33ⱷ♇◦ꜙ 23 ≢№╡⁸⌂⅛

≢╙Ⱶꜘⱴꜞfi♪►│ ⱷ♇◦ꜙ ⅜ ⌐ ═ ≤⌂∫≡™√⁹ ⇔≡⁸

⇔√ │╕√ ⇔√ │◖Ⱶꜘⱴ♯◌Ⱳ─ 36ⱷ♇◦ꜙ 27 ≢№∫√⁹ 

─ ⱷ♇◦ꜙ │ 2011 ─ 3862ⱷ♇◦ꜙ⅛╠⁸2016 ─ 4140ⱷ♇◦ꜙ≤

8 ⇔√ 3- 2 ⁹ │ 2011 ─ 95.7 ⅛╠ 2016 │ 98.2 ≤╦∏⅛⌐ ⁸

╕√ ה │ 3.9 ⅛╠ 1.8 ≤╦∏⅛⌐ ⇔≡™√⁹ 

 

─  

≢╖╢≤⁸ G ╛ ES ⅜ ↄ⁸∕─╒⅛ DS ╛

FO ╙ ─ ⱷ♇◦ꜙ ╩ ╘≡™╢ ⅜ ╘╠╣√ 3- 2 ⁹ 

ꜝ►fi◔▪─ ≢╖╢≤⁸ H ─ ⱷ♇◦ꜙ ⅜ ⌐ ⇔≡™╢─

⅜ ≢№╡⁸ Ch ╙ ─ ⱷ♇◦ꜙ ╩ ╘≡™√ 3- 2 ⁹ 

 ╕√⁸2011 ⅛╠ 2016 ⌐⅛↑≡⁸ ┘ꜝ►fi◔▪─ │™∏╣╙ ⱷ♇

◦ꜙ ─ ⅜╖╠╣√⁹ 
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3- 2 1Bc  

 

ᵓ ▪ꜟⱪ☻  

2016 ─  

 │ 19 ≢⁸↓─℮∟ ⱷ♇◦ꜙ ⅜ ╙ ⅛∫√─│◖ⱷⱣ♠●◙◒ꜝ─

921ⱷ♇◦ꜙ≢⁸ ™≢▬꞉☻◕⅜ 631ⱷ♇◦ꜙ⁸ⱶ◌◗♩ꜝⱡ○⅜ 492ⱷ♇◦ꜙ⁸Ⱶꜘⱴ

◐fiⱣ▬⅜ 417ⱷ♇◦ꜙ⁸♃◌Ⱡ♠ⱷ◒◘⅜ 324ⱷ♇◦ꜙ⁸ⱵⱠ☼○►⅜ 238ⱷ♇◦ꜙ⁸

◖ⱷ☻☻◐⅜ 166ⱷ♇◦ꜙ⁸♅◦ⱴ◑◐ꜛ►⅜ 161ⱷ♇◦ꜙ⁸♅◦ⱴ▪ⱴ♫⅜ 158ⱷ♇◦

ꜙ⁸Ⱶꜘⱴ♄▬◖fi♁►⅜ 122 ⱷ♇◦ꜙ≤ ⅝⁸Ⱶꜘⱴ►◦ⱡ◔◓◘⁸ⱥ꜡Ɫⱡ◖ⱷ☻☻

◐⁸Ⱶꜘⱴ◖►Ⱳ►⁸▬꞉►ⱷ⌂≥╙ ↕╣√ 3- 4 ⁹ 

│ 75.0 ⁸ ה │ 25.0 ≢⁸2012 ⌐ ╩ ∫√ ⌐ ═≡╛╛

⅜ ™ ≢№╡⁸ⱪ꜡♇♩ ⅜ ╩ ℮ ≢№╢≤™℮ ╩ ⇔

≡™√⁹╕√⁸ ─ │ 8.6 ≤ ╩ ╘≡⅔╡⁸◦⸗ⱨꜞ◗◔⅜ 384ⱷ♇◦

ꜙ≤ ≢ ⇔⁸ ─ │ 0.9 ≤╦∏⅛≢Ɫ♫◗◔⁸▬○►◗◔⅜

↕╣√⁹ 

⌂⅔⁸ ╛ │ ↕╣⌂⅛∫√⁹ 

 

2011 ⅛╠ 2016 ⌐⅛↑≡─  

│2011 ─ ≢│17 ≢№∫√⅜⁸2016 ─ ≢│19 ⅜ ↕╣√⁹

↓─℮∟ 17 │ ≢№╡⁸Ⱶꜘⱴ►◦ⱡ◔◓◘⁸Ⱶꜘⱴ◖►Ⱳ►─ ⅜ ⌐

↕╣√⁹√∞⇔⁸↓╣╠│ 2011 ─ ─ ⌐◖ⱷ☻☻◐≤▬꞉☻◕≤ ⇔√╙─⅜

╕╣≡™√↓≤⅜ ⅛╠ ↕╣≡⅔╡⁸ ⌐│ ─ │ ∂≡™⌂™

⅜ ™⁹ 

⌂ ─ ⱷ♇◦ꜙ ─ ╩ ∆╢√╘⁸2011 ⁸2016 ─™∏╣⅛

─ ≢ 100ⱷ♇◦ꜙ ⇔√ ⌐≈™≡⁸10 ─ ⅜№∫√ ⌐ ∆╢≤⁸

⇔√ │ⱵⱠ☼○►─ 53ⱷ♇◦ꜙ 29 ≢⁸╕√ ⇔≡™√ │♃◌Ⱡ♠ⱷ◒◘

─ 73ⱷ♇◦ꜙ 18 ⁸♅◦ⱴ◑◐ꜛ►─ 50ⱷ♇◦ꜙ 24 ⁸ⱥ꜡Ɫⱡ◖ⱷ☻☻

◐─ 46ⱷ♇◦ꜙ 34 ⁸◖ⱷ☻☻◐─ 45ⱷ♇◦ꜙ 21 ⁸♅◦ⱴ▪ⱴ♫─ 24

ⱷ♇◦ꜙ 13 ≢№∫√⁹╕√⁸ ─◦⸗ⱨꜞ◗◔│ 68ⱷ♇◦ꜙ 22 ─



 

57 

 

⅜╖╠╣√⁹ ≤⇔≡│ ─ ES ⅜ⱷ♇◦ꜙ ╩ ╕√│╒╓ ⇔

≡™√─⌐ ⇔⁸ FO ╩ ⌐╛╛ ⅜ ⇔√ ⅜ ™ ⌐№∫√⁹ 

─ ⱷ♇◦ꜙ │ 2011 ─ 4112ⱷ♇◦ꜙ⅛╠⁸2016 ─ 4080ⱷ♇◦ꜙ≤

⇔√ 3- 5 ⁹╕√⁸ │ 2011 ─ 72.1 ⅛╠ 2016 │ 75.0 ≤╦∏⅛

⌐ ⇔√─⌐ ⇔⁸ ה │ 27.9 ⅛╠ 25.0 ≤╦∏⅛⌐ ⇔≡™√⁹ 

 

3- 4 2Bc 2016  

βNo.│◘Ⱪ◖♪ꜝכ♩ ╩ ∆⁹ 

β ─ │ ⱷ♇◦ꜙ ╩ ∆⁹ 

β ↑│ ה ╩ ∆  

9 12 16 15 15 15 14 16 16 17 14.5
2 2 2 2 2 2 3 3 2 4 2.4

63 65 81 87 68 89 76 76 70 75 75.0
37 35 19 13 32 11 24 24 30 25 25.0
3 5 3 9 11 10 17 22 5 1 8.6
1 1 1 0 1 1 1 1 1 1 0.9

No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10
19 3 4 21 28 75

43 31 57 38 34 73 79 92 88 96 631
5 3 8

40 22 13 16 14 7 12 14 12 16 166
66 80 96 99 96 100 97 93 96 98 921
36 42 41 26 28 26 17 29 33 46 324

10 16 15 23 9 13 27 16 29 158
15 42 51 25 13 5 3 3 4 161

17 6 23
2 8 8 1 5 9 2 7 42

3 1 1 3 1 2 1 12
16 20 17 27 4 6 90
34 4 15 79 33 21 30 22 238
2 13 8 2 25

7 25 9 6 19 6 8 1 7 6 94
40 34 62 35 27 15 33 62 58 51 417

16 12 6 4 27 16 81
3 15 10 5 34 9 5 12 29 122

17 15 33 65 58 54 54 58 67 71 492
254 300 454 431 371 428 385 450 478 529 4080

3 21 18 41 48 48 79 79 38 9 384
1 1

5 1 1 7
2 2 2 3 1 7 23 22 1 1 64
5 23 20 44 49 55 107 102 39 12 456

259 323 474 475 420 483 492 552 517 541 4536 
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3- 5 2Bc 2011 2016  

2016

 

2011/8/2,
8/5

2016/7/22,
7/28

17 19 2
12.8 14.5 1.8
72.1 75.0 2.9
27.9 25.0 -2.9
7.9 8.6 0.7
1.0 0.9 -0.1

-
-

RDB

ES Ch 894 921 27 3.0%
G H 663 631 -32 -4.8%

FO H 457 492 35 7.7%
FO H 455 417 -38 -8.4%
FO G 397 324 -73 -18%
G H 211 166 -45 -21%

FO H 211 161 -50 -24%
ES Ch 185 238 53 29%
FO G 182 158 -24 -13%
G H 136 90 -46 -34%

FO H 118 122 4 3.4%
ES Ch 72 75 3 4.2%
FO H 57 42 -15 -26%
FO H 39 25 -14 -36%
DS Ch 21 23 2 9.5%
ES Ph 7 12 5 71%
G H NT 7 8 1 14%
G H 94 94
G G 81 81
M 316 384 68 22%
M 1 1
L 72 64 -8 -11%
L 15 7 -8 -53%
L 1 -1

4112 4080 -32 -0.8%
316 385 69 22%
88 71 -17 -19%

4516 4536 20 0.4%

 
 

─  

╩ ─ ⅛╠╖╢≤⁸ FO ╩ ⌐⁸ ES⁸

G ⅜ ⱷ♇◦ꜙ─ ↄ╩ ╘≡™╢≤™℮ ⅜№╡⁸∕─╒⅛ M⁸

L ╙ ⇔≡™√ 3- 3 ⁹ 

ꜝ►fi◔▪─ ≢╖╢≤⁸ H ⅜ ™ ╩ ╘╢≤™℮ ⅜№╡⁸

Ch ─╒⅛⁸ G ╙ ─ⱷ♇◦ꜙ ╩ ╘≡™√⁹ 
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 ╕√⁸2011 ⅛╠ 2016 ⌐⅛↑≡⁸ ─ ≢│ ES ⅜ 1158ⱷ♇

◦ꜙ⅛╠ 1246ⱷ♇◦ꜙ⁸ G ⅜ 1017ⱷ♇◦ꜙ⅛╠ 1070ⱷ♇◦ꜙ⁸ M ⅜

316ⱷ♇◦ꜙ⅛╠ 385ⱷ♇◦ꜙ⌐ ⇔√─⌐ ⇔⁸ FO ⅜ 1916ⱷ♇◦ꜙ⅛╠

1741ⱷ♇◦ꜙ⌐ ⇔≡™√⁹ꜝ►fi◔▪─ ≢│ Ch ⅜ 1172ⱷ♇◦ꜙ⅛

╠ 1257ⱷ♇◦ꜙ⌐ ⇔√─⌐ ⇔⁸ H │ 2354ⱷ♇◦ꜙ⅛╠ 2248ⱷ♇◦

ꜙ⌐ ⅜╖╠╣√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

3- 3 2Bc  

 

ᵔ ﬞ  

2016 ─  

│ 25 ≢⁸↓─℮∟ ⱷ♇◦ꜙ ⅜ ╙ ⅛∫√─│◦ꜛ►☺ꜛ►☻◕─

746ⱷ♇◦ꜙ≢⁸ ™≢◒꜡ⱴⱷⱡ◐⅜ 573ⱷ♇◦ꜙ⁸▬꞉◌●Ⱶ⅜ 555ⱷ♇◦ꜙ⁸Ⱶ♠Ᵽ

○►꜠fi⅜ 501ⱷ♇◦ꜙ⁸Ɫ◒◘fi◖◙◒ꜝ⅜ 346ⱷ♇◦ꜙ⁸▬꞉▬♅ꜛ►⅜ 332ⱷ♇◦

ꜙ⁸⸗Ⱶ☺◌ꜝⱴ♠⅜ 328ⱷ♇◦ꜙ⁸◖ⱷ☻☻◐⅜ 246ⱷ♇◦ꜙ⁸ⱠⱣꜞⱡ◑ꜝfi⅜ 235

ⱷ♇◦ꜙ⁸ⱥ꜡Ɫⱡ◖ⱷ☻☻◐⅜ 227ⱷ♇◦ꜙ⁸▪○ⱡ♠●◙◒ꜝ⅜ 200ⱷ♇◦ꜙ≤ ⅝⁸

∕─ ○○ⱥ◕ⱡ●ꜞꜘ☻⁸Ⱶꜘⱴꜞfi♪►⌂≥⌐ ⅎ⁸ ≢│№╢⅜◒꜡ꜚꜞ⁸Ɫ

◒◘fiⱲ►ⱨ►⁸♅fi◓ꜟⱴ╙ ↕╣√ 3- 6 ⁹ 

│ 88.9 ≤ ↄ⁸ ⌐ ה │ 11.1 ≤ ™ ≢№╡⁸ⱪ꜡♇♩

⅜ ╛ ⌐ ╕╣√ ≢№╢≤™℮ ╩ ⇔≡™√⁹ ─

│ 2.9 ⁸ ─ │ 6.9 ≤∕╣∙╣ ⅛∫√⁹ 

⌂⅔⁸ ╛ │ ↕╣⌂⅛∫√⁹ 

 

2010 ⅛╠ 2016 ⌐⅛↑≡─  

 │ 2010 ─ ≢│ 26 ≢№∫√⅜⁸2016 ─ ≢│ 25 ⅜ ↕╣√

3- 7 ⁹↓─℮∟ 23 │ ≢№╡⁸ ╛ sp.⌂≥ ─ ⅜№╢╙─╩ ↄ

≤⁸ │◦ꜛ►☺ꜛ►Ᵽ◌ⱴ─ 1 ≢№∫√⁹√∞⇔⁸◦ꜛ►☺ꜛ►Ᵽ◌ⱴ─ 2010

─ ⱷ♇◦ꜙ │ ≤↔ↄ╦∏⅛≢№∫√⁹╕√⁸Jaccard ─ ╩ ™≡ ─

╩╖≡╙⁸2010 2011 ⁸2010 2013 ⁸2010 2016 ─ ⌐⅔™≡

⅝⌂ │ ╘╠╣⌂⅛∫√ 3- 4 ⁹↓─√╘⁸ ⌐│↓─ ─ ─ │

╒≤╪≥ ∂≡™⌂™≤ ⅎ╠╣╢⁹ 
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3- 6 4Dc 2016  

βNo.│◘Ⱪ◖♪ꜝכ♩ ╩ ∆⁹ 

β ─ │ ⱷ♇◦ꜙ ╩ ∆⁹ 

17 15 15 13 17 16 13 13 9 9 13.7
100 96 99 96 99 97 96 81 67 58 88.9

0 4 1 4 1 3 4 19 33 42 11.1
1 1 3 1 8 11 2 1 1 0 2.9

25 1 5 1 5 2 1 14 9 4 6.7

No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10
35 74 63 16 5 7 200

7 76 61 76 38 74 332
100 98 97 91 83 52 18 16 555

2 9 21 51 83
4 2 6 6 1 19

1 1
99 99 97 83 83 54 44 14 573

3 18 3 2 1 27
40 30 70 41 29 12 12 12 246

15 15
94 71 80 98 87 94 94 62 29 37 746
1 1

13 16 2 31
15 15
6 11 1 18

30 32 27 35 41 24 13 22 4 7 235
15 6 19 13 15 27 29 54 87 81 346

3 12 5 1 21
11 9 49 38 53 67 227

2 2
85 61 69 78 59 61 75 13 501

7 7
1 7 4 21 18 5 12 8 76
4 1 4 4 5 11 5 6 10 29 79

11 9 58 84 57 32 41 13 23 328
555 512 620 579 520 473 443 350 255 377 4684 

 

⌂ ─ ⱷ♇◦ꜙ ─ ╩ ∆╢√╘⁸2010 ⁸2016 ─™∏╣⅛

─ ≢100ⱷ♇◦ꜙ ⇔√ ─℮∟10 ─ ⅜№∫√ ⌐ ⇔≡╖╢≤⁸

◦ꜛ►☺ꜛ►☻◕⅜ 121ⱷ♇◦ꜙ 19 ⁸Ⱶ♠Ᵽ○►꜠fi⅜ 120ⱷ♇◦ꜙ 31 ⁸◖ⱷ

☻☻◐⅜ 105ⱷ♇◦ꜙ 74 ⁸ⱠⱣꜞⱡ◑ꜝfi⅜ 90ⱷ♇◦ꜙ 62 ⁸ⱥ꜡Ɫⱡ◖ⱷ☻☻

◐⅜ 88ⱷ♇◦ꜙ 63 ⁸⸗Ⱶ☺◌ꜝⱴ♠⅜ 77ⱷ♇◦ꜙ 31 ⁸Ɫ◒◘fi◖◙◒ꜝ⅜ 39

ⱷ♇◦ꜙ 13 ⁸▬꞉▬♅ꜛ►⅜ 34 ⱷ♇◦ꜙ 11 ⁸▪○ⱡ♠●◙◒ꜝ⅜ 33 ⱷ♇◦ꜙ

∕╣∙╣ ⇔≡™√╒⅛⁸10 ⌐ √⌂™⌂⅜╠▬꞉◌●Ⱶ╙ 50 ⱷ♇◦ꜙ 9.9

⇔≡™√⁹⌂⅔⁸100ⱷ♇◦ꜙ⌐│ √⌂™╙──⁸◒꜡ꜚꜞ│ 52ⱷ♇◦ꜙ 66

─ ⅜╖╠╣√⁹ 

 ﬞ ≢│ 2010 ⁸2011 ⁸2013 ⁸2016 ≤ ⅜ ↕╣≡⅝≡⅔╡⁸↓╣

│ ─◘▬♩╙ ╘≡ ─ ⅜ ↕╣≡™╢ ─ ≢№╢⁹∕─√╘⁸2010

⅛╠ 2011 ⁸2011 ⅛╠ 2013 ⁸2013 ⅛╠ 2016 ⌐≈™≡─ ─ ⌐≈

™≡╙ ⇔√⅜⁸ ≢ ⇔≡ ⌐№╢ ╛ ⌐№╢ │ ↕╣⌂

ↄ⁸∆═≡─ │ ╩ ╡ ⇔≡™√⁹ 

 ─ ⱷ♇◦ꜙ │ 2010 ─ 3950ⱷ♇◦ꜙ⅛╠⁸2016 ─ 4684ⱷ♇◦ꜙ≤



 

61 

 

19 ⇔√ 3- 7 ⁹ │ 2010 ─ 83.8 ⅛╠ 2016 │ 88.9 ≤╦∏⅛⌐

⇔≡™√⅜⁸ ה ╙ 5.3 ⅛╠ 11.1 ≤╦∏⅛⌐ ⇔≡™√⁹ 

 

3- 7 4Dc 2010 2016  

2016

 

2010/8/11 2011/8/10
2013/8/12

8/13
2016/8/23

26 24 28 25 -1
14.9 14.7 12.5 13.7 -1.2
83.8 87.7 89.0 88.9 5.1
5.3 6.6 11.0 11.1 5.8

- 0.0 0.5 2.9 -
6.9 5.4 7.8 6.7 -0.2

-
-

RDB

G H 625 678 616 746 121 19%
DS Ph 563 580 538 573 10 2%
FO Ch 505 513 430 555 50 9.9%
FO H 381 205 322 501 120 31%
FO H 307 310 242 346 39 13%
FO H 298 294 286 332 34 11%
FO H 251 315 219 328 77 31%
ES Ch 167 187 166 200 33 20%
FO H 145 165 140 235 90 62%
G H 141 276 122 246 105 74%
G H 139 243 239 227 88 63%

FO H 87 107 62 76 -11 -13%
FO G 79 115 94 27 -52 -66%
FO H 69 70 30 79 10 14%
G H 58 7 1 83 25 43%
FE H 21 27 22 31 10 48%
FO H 16 39 19 21 5 31%
DS Ch 11 16 15 18 7 64%
G Ph 7 6 9 15 8 114%

FO H 4 5 3 7 3 75%
FE Ch 3 3 1 2 -1 -33%
FO G 1 1 1 1 0 0%
FO H 39 4 19 -20 -51%
FO 1 1 1 0 0%

FO H 31 333 -31

FO H 1 6 -1
FO H 12 15 15
FO H 38
FO H 1
M 74 147 -74

3950 4540 3594 4684 734 19%
4024 4687 3594 4684 660 16%

2010-2016

 

─  

╩ ─ ⅛╠╖╢≤⁸ FO ⅜ ─ ⱷ♇◦ꜙ─ ╩ ╘≡

™╢≤™℮ ⅜№╡⁸∕─ ≢│ G ╛ DS ╙ ⇔≡™

√⁹ 

ꜝ►fi◔▪─ ≢╖╢≤⁸ H ─ ⱷ♇◦ꜙ ⅜ ⌐ ⇔≡™√⅜⁸

Ph ╛ Ch ╙№╢ ╩ ╘≡™╢≤™℮ ⅜ ╣≡™√ 3- 5 ⁹ 
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3- 5 4Dc  

 

ᵕ C 

2016 ─  

│ ≤↔ↄ ⌂ↄ⁸▬꞉ⱡ●ꜞꜘ☻⁸◖♃♯◐ꜝfi─╖≢№∫√⁹╕√⁸

↓╣╠─ ⱷ♇◦ꜙ ╙▬꞉♠ⱷ◒◘⅜ 17 ⱷ♇◦ꜙ⁸◖♃♯◐ꜝfi⅜ 10 ⱷ♇◦ꜙ≤↔

ↄ╦∏⅛≢№∫√⁹ ─ │ ≢№∫√⅜⁸ꜘⱴ◖☻◑◗◔⅜ 66 ⱷ♇◦ꜙ⁸

Ⱶꜘⱴ☻♫◗◔⅜ 78ⱷ♇◦ꜙ≤⁸ ╟╡╙ ™ ≢ ⇔√ 3- 8 ⁹ 

 │ 1.9 ≤↔ↄ╦∏⅛≢⁸ ה │ ⌐ 82.4 ╩ ╘≡⅔╡⁸☻◖ꜞ

▪─ ⅜ ∆╢ ╩ ⇔≡™√⁹ ─ │ ╟╡╙ ⅝

ↄ⁸15.8 ⌐ ⇔√⁹ 

 ⌂⅔⁸ ╛ │ ↕╣⌂⅛∫√⁹ 
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3- 8 C 6Cc 2016  

βNo.│◘Ⱪ◖♪ꜝכ♩ ╩ ∆⁹ 

β ─ │ ⱷ♇◦ꜙ ╩ ∆⁹ 

β ↑│ ╩ ∆  

1 1 1 0 0 0 0 1 1 1 0.6
1 2 1 2 2 2 2 1 2 2 1.7
1 6 3 0 0 0 0 6 2 1 1.9

99 93 95 96 99 85 60 54 73 70 82.4
1 1 2 4 1 15 40 40 25 29 15.8
0 0 0 0 0 0 0 0 0 0 0

No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10
8 3 6 17

2 5 3 10
2 5 3 0 0 0 0 8 3 6 27
4 1 6 6 9 18 17 4 13 78

10 8 13 1 17 5 4 8 66
4 11 8 19 7 26 23 17 8 21 144
6 16 11 19 7 26 23 25 11 27 171 

 

2011 ⅛╠ 2016 ⌐⅛↑≡─  

 │ 2011 ─ ⅜ ⁸2016 ─ │ ≢№∫√ 3- 9 ⁹↓─ ─

│▬꞉♠ⱷ◒◘─ ≢№∫√⅜⁸2011 ─ ⱷ♇◦ꜙ │╦∏⅛ 1 ⌐ ⅞⌂⅛

∫√⁹ 

│ sp.─╙─╩ ╘ 2011 ─ ⅜ ≢№∫√⅜⁸2016 ─ │ ╩

≢ ≢⅝╢ꜘⱴ◖☻◑◗◔⁸Ⱶꜘⱴ☻♫◗◔─ ⌐ ∫≡™╢√╘⁸ ─

─ │ ≢№∫√⁹ 

2011 ⁸2016 ─ ≢ ⇔≡ ⇔√ ⌐≈™≡ ⱷ♇◦ꜙ─ ╩╖╢≤⁸

≢│▬꞉ⱡ●ꜞꜘ☻⅜ 15ⱷ♇◦ꜙ 750 ⁸◖♃♯◐ꜝfi│ 4ⱷ♇◦ꜙ

29 ⇔≡⅔╡⁸ ≢│Ⱶꜘⱴ☻♫◗◔⅜ 27 ⱷ♇◦ꜙ 53 ⁸ꜘⱴ◖☻◑

◗◔│ 46ⱷ♇◦ꜙ 41 ⇔≡™√⁹ 

 ─ ⱷ♇◦ꜙ │ 2011 ─ 17ⱷ♇◦ꜙ⅛╠ 2016 ─ 27ⱷ♇◦ꜙ≤

⇔√⅜⁸ │ 2011 ⅜ 1.7 ⁸2016 ⅜ 1.9 ≤ │ ↕⅛∫√⁹ │ 2016

─ │ ╩ ⌐ ∫√√╘⁸ ⱷ♇◦ꜙ ≢╖╢≤ 72ⱷ♇◦ꜙ ⇔≡™√⅜⁸

│ 2011 ⅜ 17.9 ⁸2016 ⅜ 15.8 ≤╦∏⅛⌐ ⇔√⌐ ⅞⌂⅛∫√⁹ 

 

─  

 ≢╖╢≤⁸ M ─╒⅛│▬꞉ⱡ●ꜞꜘ☻⁸◖♃♯◐ꜝfi≤™∫√ G

≢ ╘╠╣≡⅔╡⁸↓╣│ꜝ►fi◔▪─ ≢╖╢≤ H ≢№∫√ 3- 6 ⁹ 
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3- 9 C 6Cc D 6Dc 2011 2016

 

2016

 

2011/8/27 2016/8/25 2011/8/27 2016/8/25

3 2 -1 2 3 1
0.7 0.6 -0.1 0.4 0.7 0.3
1.7 1.9 0.2 1.0 1.2 0.2

80.4 82.4 2.0 80.3 85.2 4.9
17.9 15.8 -2.1 18.7 12.5 -6.2

0 0 0 0 0 0
- -
- -

RDB

G H 14 10 -4 -29% 1 21 20 2000%
G H 2 17 15 750% 9 4 -5 -56%

FO G 1 -1 1 1
M 112 66 -46 -41% 30 155 125 417%
M 51 78 27 53% 22 158 136 618%
M 42 -42 5 -5
M 8 -8 22 -22
M 2 -2 1 -1
M 1 -1
M 108 -108
M 10 -10
M 2 -2
M 2 -2
M 1 -1

17 27 10 69% 10 26 16 160%
216 144 -72 -33% 203 313 110 54%
233 171 -62 -26% 213 339 126 59%
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3- 6 C 6Cc  

 

ᵖ D 

2016 ─  

│ ≤↔ↄ ⌂ↄ⁸◖♃♯◐ꜝfi⁸▬꞉ⱡ●ꜞꜘ☻⁸▬꞉♠ⱷ◒◘─╖≢

№∫√ 3- 10 ⁹╕√⁸↓╣╠─ ⱷ♇◦ꜙ ╙◖♃♯◐ꜝfi⅜ 21ⱷ♇◦ꜙ⁸▬꞉ⱡ

●ꜞꜘ☻⅜ ⱷ♇◦ꜙ⁸▬꞉♠ⱷ◒◘⅜ ⱷ♇◦ꜙ≤↔ↄ╦∏⅛≢№∫√⁹ 

─ │ ≢№∫√⅜⁸ꜘⱴ◖☻◑◗◔⅜ 155 ⱷ♇◦ꜙ⁸Ⱶꜘⱴ☻♫◗◔

⅜ 158ⱷ♇◦ꜙ≤⁸ ╟╡╙ ™ ≢ ⇔√⁹ 

 │ 1.2 ≤↔ↄ╦∏⅛≢⁸ ה │ ⌐ 85.2 ╩ ╘≡⅔╡⁸☻◖ꜞ
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▪─ ⅜ ∆╢ ╩ ⇔≡™√⁹ ─ │ ╟╡╙ ⅝

ↄ⁸12.5 ⌐ ⇔√⁹ 

 ⌂⅔⁸ ╛ │ ↕╣⌂⅛∫√⁹ 

 

3- 10 C 6Dc ⌐⅔↑╢ 2016 ─  

βNo.│◘Ⱪ◖♪ꜝכ♩ ╩ ∆⁹ 

β ─ │ ⱷ♇◦ꜙ ╩ ∆⁹ 

β ↑│ ╩ ∆  

0 0 2 1 2 0 0 0 1 1 0.7
2 2 2 2 2 2 1 2 2 2 1.9
0 0 4 4 1 0 0 0 2 1 1.2

97 82 66 66 80 99 99 99 70 94 85.2
3 18 20 30 20 1 1 1 28 3 12.5
0 0 0 0 0 0 0 0 0 0 0

No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10
1 1

1 3 4
4 7 2 8 21

0 0 5 7 3 0 0 0 8 3 26
8 17 22 33 27 7 10 7 18 9 158
2 15 23 42 38 1 2 22 10 155

10 32 45 75 65 8 10 9 40 19 313
10 32 50 82 68 8 10 9 48 22 339 

 

2011 ⅛╠ 2016 ⌐⅛↑≡─  

 │ 2011 ─ ⅜ ⁸2016 ─ │ ≢№∫√ 3- 9 ⁹↓─ ─

│▬꞉♠ⱷ◒◘─ ≢№∫√⅜⁸2016 ─ ⱷ♇◦ꜙ │╦∏⅛ ⌐ ⅞⌂⅛

∫√⁹2011 ─ ≢│ sp.─╙─╩ ╘ 10 ╙─ ⅜ ⇔≡™√⅜⁸2016 ─

│ ╩ ≢ ≢⅝╢ꜘⱴ◖☻◑◗◔⁸Ⱶꜘⱴ☻♫◗◔─ ⌐ ∫≡™╢√╘⁸

─ ─ │ ≢№∫√⁹ 

 2011 ⁸2016 ─ ≢ ⇔≡ ⇔√ ⌐≈™≡ ⱷ♇◦ꜙ─ ╩╖≡╖╢≤⁸

≢│◖♃♯◐ꜝfi⅜ 20 ⱷ♇◦ꜙ 2000 ⁸▬꞉ⱡ●ꜞꜘ☻│ ⱷ♇◦ꜙ

56 ⇔≡⅔╡⁸ ≢│ꜘⱴ◖☻◑◗◔⅜ 125 ⱷ♇◦ꜙ 417 ⁸Ⱶꜘ

ⱴ☻♫◗◔│ 136ⱷ♇◦ꜙ 618 ⇔≡™√⁹ 

 ─ ⱷ♇◦ꜙ │ 2011 ─ 10ⱷ♇◦ꜙ⅛╠ 2016 ─ 25ⱷ♇◦ꜙ≤

⇔√⅜⁸ │ 2011 ⅜ 1.0 ⁸2016 ⅜ 1.2 ≤ │ ↕⅛∫√⁹ ─ │

2011 ─ 18.7 ⅛╠ 2016 │ 12.5 ≤╛╛ ⇔≡™√⁹ 

 

─  

 ≢╖╢≤⁸ M ─╒⅛│ ⱷ♇◦ꜙ ─ │▬꞉ⱡ●ꜞꜘ☻⁸◖♃♯

◐ꜝfi≤™∫√ G ≢ ╘╠╣≡⅔╡⁸ꜝ►fi◔▪─ ≢│ ─╒⅛│

╩ H ≢ ╘╠╣≡™√⁹ 
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3- 7 D 6Dc  

 

 

ᵑ  

2011 ⅛╠ 2016 ⌐⅛↑≡─  

⌂ ─℮∟⁸♃▬☿♠▬꞉☻◕⁸♅◦ⱴ♠●◙◒ꜝ─ ⱷ♇◦ꜙ⅜ ⇔≡

™√⅜⁸∕─ │ ↄ⁸Ⱶꜘⱴ►◦ⱡ◔◓◘⁸◄♂♠♠☺⁸♅◦ⱴ♠●◙◒ꜝ⁸♃▬

☿♠▬꞉☻◕≤™∫√ ⌂ ─ ⱷ♇◦ꜙ ─ │ ╦╡⌂⅛∫√ 3- 2 ⁹

╕√⁸ √⌐ ↕╣√◖ⱴ◒◘ ─ 14 │ ⇔≡™╢↓≤⅛╠⁸ ─≤↓╤

─ ⌂ │ ∂≡™⌂™≤ ⅎ╠╣╢⁹ ─ ≢ ►◘◑ ⅜ ↕╣√

⅜⁸ │ ╘╠╣≡™⌂™↓≤⅛╠⁸ ─ ⌐╟╢ⱪ꜡♇♩ ─ ┼─

│ ≢│ ∂≡™⌂™╙─≤ ↕╣╢⁹ 

2016 ─ ≢ √⌐ ↕╣√◖ⱴ◒◘│⁸ ≢─ ⌐╟╢ ⱨ▼ⱡ꜡

כ☺ ≢╙ ╠⅛⌂╟℮⌐ 4- 3 ⁸ⱪ꜡♇♩ ⌐│ ⅜ ↕╣≡™╢╙─≢№

╢⁹ ↕╣√◖ⱴ◒◘─ ⱷ♇◦ꜙ │ 7 ≤╦∏⅛≢№∫√⅜⁸↓╣│≥╣╙

◘▬☼⅜ ⌐ ↕™ ⌐╟╢ ≢№╢↓≤⁸╕√◖ⱴ◒◘│

⅜ ⅝™√╘⁸ ⌐╟╢ ─ │ ⌐ ╠╣╢⅜ ≢ ╙ ↄ⁸

─ ⌐│ ⇔≡™╢ ⅜№╢↓≤⅜ ─ ╟╡ ↕╣≡™╢⁹ 

─ ⱷ♇◦ꜙ │ 2011 ⌐ ═ 2016 │ 8 ⇔≡⅔╡ 3- 2 ⁸

2016 ─ │ 2011 ⌐ ═≡ 24 ⅛∫√√╘⁸ ⱷ♇◦ꜙ ─ │

─ ⌐╟╡ ─ ╩ ⇔≡™╢ ╙ ↕╣√⅜⁸ │ 2011 ─

39.0 ⅛╠ 2016 │ 35.0 ≤╦∏⅛⌐ ⇔≡⅔╡⁸ ─ ≤ ≤─ ⌐│

∏⇔╙ ⌂ │ ∑⌂⅛∫√⁹ 

╕√⁸ ↕╣≡™╢ ─ ≢│⁸2016 ─ ─ │ 2011 ⌐

═ ─ ™⌐ ╕╡ 2- 2 ⁸ ה ─ ™⌐╟╢ ┼─ │

≢│ ⌐ ∂≡™⌂™≤ ⅎ╠╣╢⁹ 

⌂⅔⁸ ─ ≤⇔≡│⁸♅◦ⱴ♠●◙◒ꜝ и VU⁸►☻ꜚ◐

♩►ⱥ꜠fi зB EN⁸ⱷ▪◌fi◐fiⱣ▬ и VU ⅜ⱪ꜡♇♩

≢ ↕╣≡™╢⅜⁸ⱪ꜡♇♩ ⌐╙ ↄ ∆╢ ≢№╡⁸ ─ ≤№╦∑≡

⇔≡™ↄ─⅜╟™≤ ⅎ╠╣╢⁹ 
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─  

2011 ⁸2016 ─ ⌐⅔™≡⁸Ⱶꜘⱴ►◦ⱡ◔◓◘⁸♃▬☿♠▬꞉☻◕≤™∫√

⌐ ∆╢ G ╛⁸♅◦ⱴ♠●◙◒ꜝ⁸◄♂♠♠☺≤™∫√ ESה

DS ─ ⱷ♇◦ꜙ ⅜ ↄ⁸ │ ™⌂⅜╠╙►☻ꜚ◐♩►ⱥ꜠fi⁸

♃◌Ⱡ○Ⱶ♫◄◦⁸▬꞉Ⱪ◒꜡≤™∫√ ╛ ⌐ ⇔√ ⌂

FO ⅜ ↕╣√ 3- 1 ⁹ ⌐│ ◖ⱷⱣ♠●◙

◒ꜝ ⱵⱠ☼○► ╩ ⌐ ◖ⱴ◒◘ ♃◌Ⱡ☻Ⱶ꜠ ⅜⸗

◙▬◒ ⌐ ⇔≡⅔╡⁸ⱪ꜡♇♩─ ╙↓℮⇔√ ─ ╩╟ↄ ⇔√╙─≢

№∫√⁹ 

↓─↓≤│⁸ ─ ⌐ ⇔√ꜝ►fi◔▪─ ≢╖╢≤⁸ ─ ─

╩ ≤∆╢ Ph ╛ Ch ⅜ ╘╢ ⅜ ⅝ↄ⁸╕√Ⱶꜘⱴ►◦

ⱡ◔◓◘⁸♃▬☿♠▬꞉☻◕≤™∫√ ─ ╛ H ⁸►☻ꜚ◐♩►ⱥ꜠fi⁸

▬꞉Ⱪ◒꜡≤™∫√ ⌐ ─№╢ G ╙ ─ ≢╖╠╣╢≤™℮

≤⇔≡ ╣≡™╢≤ ⅎ╠╣╢ 3- 1 ⁹ 

 

ᵒ  

2011 ⅛╠ 2016 ⌐⅛↑≡─  

⌂ ≢ ⱷ♇◦ꜙ ⅜ ⇔√ │ ⌂ↄ⁸♅fi◓ꜟⱴ⁸ⱵⱠ☼○►⁸◐Ᵽ

♫◦ꜗ◒♫◕≤™∫√ ─ ╩ ⌐ ⌐№╡⁸ ⌂ ⌐ ∆╢Ⱶ

ꜘⱴꜞfi♪►│ ─ ⱷ♇◦ꜙ─ ⅜╖╠╣√⁹ ≤⇔≡│⁸ ╩

∆╢ ⅜╒≤╪≥≢№╡⁸ ₁─ ─ │ ─ ⌐ ∂√ ╩ ⇔≡™

╢≤ ⅎ╠╣╢⁹Ɫ▬ⱴ♠⁸▬꞉ⱡ●ꜞꜘ☻─ ⱷ♇◦ꜙ╩ ↄ≤⁸ ─ ≢ ⇔

≡ ⇔√ │21 ─ ─℮∟19 ≤ ╩ ╘≡™╢√╘⁸ ─ ≤™

∫√╟℮⌂ ─ ⌂ │ ≢│ ∂≡™⌂™≤ ↕╣╢⁹ 

─ ≢≤╙⌐ │ ↄ⁸ ⌐ ה │↔ↄ╦∏⅛≢№∫√⅜⁸↓

╣│ ⅜ ╕≢ ─ ⅜ ∆╢ ≢⁸ ╛ ⌐ ╕╣√

≢№╢↓≤╩ ⇔≡™╢≤ ⅎ╠╣╢⁹ 

─ ⱷ♇◦ꜙ │ 2011 ⌐ ═ 2016 │ 8 ⇔√⅜⁸ │

2.5 ≤╦∏⅛⌐ ⁸╕√ ה │ ⌐ 2.1 ≤╦∏⅛⌐ ⇔≡™√↓≤

⅛╠ 3- 2 ⁸↓─ ⱷ♇◦ꜙ ─ │ ⌐ⱪ꜡♇♩─ ─ ⌐╟╢ ⅜

ⅎ╠╣╢⁹ 

⌂⅔⁸2016 ─ │ 2011 ⌐ ═≡ 18 ⅛∫√╙──⁸ ⌐╟

╢≤ 2016 ─ ─ │ 2011 ⌐ ═ ↄ 2- 1⁸ 2- 25 ⁸

╛ ↑ ─ ™⅜ ─ ┼≥─ ⅜№∫√⅛│ ≢№∫√⁹ 

 

─  

⌐│ ─ ◖◄♂♠●◙◒ꜝ ▪○ⱡ♠●◙◒ꜝ ⅜

⅜∫≡™╢⅜⁸ ⌐│ ─ ⌐╟∫≡ ─ ⌂╢ ⅜╖╠╣

╢↓≤⅜ ╠╣≡™╢⁹↓─↓≤│⁸ ─ ES ≢№╢◖◄♂ⱡ♠●◙◒ꜝ⁸
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▪○ⱡ♠●◙◒ꜝ⁸☺ⱶ◌♦⁸ ─ DS ≢№╢♅fi◓ꜟⱴ⌂≥

∆╢ ⌐ ∆╢ ─╒⅛⁸ FO ─Ⱶꜘⱴꜞfi♪►⁸◄♂◖◙◒ꜝ⁸Ɫ◒◘

fiⱲ►ⱨ►⁸ G ─◐fi☻◕⁸▬♩◐fi☻◕≤™∫√ ╙ ⌂ ⌐╖╠╣

╢ ─ ╩ ╗≤™℮ ⌐ ╣≡⅔╡⁸ ⌐⅔↑╢ ─ 3- 2 ╩

≠↑≡™╢≤ ⅎ╠╣╢⁹ 

ꜝ►fi◔▪─ ≢ ⱷ♇◦ꜙ ⅜ ╩ ╘√ H │⁸∕─ ↄ⅜

╩ ⇔≡Ⱶꜘⱴꜞfi♪►⁸Ɫ◒◘fiⱲ►ⱨ►⁸Ⱶꜘⱴ▬⁸◐fi☻◕≤™∫√

⌂ ╩ ╗ ╩ ≤⇔≡⅔╡⁸↓╣│ ⅜ ⌐ ≢ ∆

╢─⌐ ⇔≡™╢↓≤⌐ ⇔≡™╢≤ ↕╣╢⁹╕√⁸ Ch ╙ ─

╩ ╘≡™╢↓≤│⁸ ⌐ ─ ─ ⅜ ™↓≤≤ ⇔≡⅔╡⁸ ⌐

╟╢ ─ ─ ≤™℮ ⅜ ╩ ∆╢ ─ ─ ≤⇔≡╟ↄ ╣

≡™╢≤ ⅎ╠╣╢ 3- 2 ⁹ 

⌂⅔⁸↓╣╕≢─ ≢ ╠⅛⌐⌂∫≡™╢╟℮⌐⁸ ⌐№╢ ─ⱪ꜡♇

♩─╒℮⅜⁸ ⌐№╢ ─ⱪ꜡♇♩╟╡╙⁸ ⁸ ⅜ ↄ⁸

ה │ ™ ⅜ ⅝ ⅝ ↕╣√⁹ 

 

ᵓ ▪ꜟⱪ☻  

2011 ⅛╠ 2016 ⌐⅛↑≡─  

│ 2011 ─ ≢│ 17 ⁸2016 ─ ≢│ 19 ≢⁸↓─℮∟ 17 │

≢№∫√⁹√∞⇔⁸ⱵⱠ☼○►⁸◖ⱷⱣ♠●◙◒ꜝ⁸▬꞉►ⱷ⌂≥─ ─

ES ⅜ⱷ♇◦ꜙ ╩╛╛ ╕√│╒╓ ⇔≡™√─⌐ ⇔⁸♃◌Ⱡ♠ⱷ◒◘╛♅

◦ⱴ◑◐ꜛ►≤™∫√ FO ⌐╛╛ ⇔√ ⅜ ™ ⌐№∫√⁹╕√⁸

─ ⌐ ─№╢ ─◦⸗ⱨꜞ◗◔╙╛╛ ⇔≡™√⁹ ≤⇔≡⁸

Ⱶꜘⱴ◖◗ⱷ◓◘ ○ꜘⱴⱡ◄fi♪► ╟╡╙⁸ ◖ⱷⱣ

♠●◙◒ꜝ ⱵⱠ☼○► ≤ ┘≈⅝─ ™ ⅜╛╛ ⇔≡™╢ ⅜№╢╙─

─⁸ⱪ꜡♇♩ ⌐│↓╣╠─ ⅜⸗◙▬◒ ⌐ ⇔≡™╢√╘⁸ ─ ⌂

⅜ ∂≡™╢⅛│ ⅝ ⅝ ╩ ⇔≡™ↄ ⅜№╢⁹ 

─ ⱷ♇◦ꜙ │ 2011 ⌐ ═ 2016 │ ⁸ │ 2.9 ≤∕╣

∙╣╦∏⅛⌐ ⇔≡⅔╡⁸ ─ │ ─ ╩ ⇔≡™╢╙─≤ ⅎ╠╣

╢⁹⌂⅔⁸2011 ⌐ ═ 2016 ─ │ 1ﬞ ╒≥ ⅛∫√⅜⁸ ─∏╣⌐

⇔≡ ⱷ♇◦ꜙ │ 2011 ≤ 2016 ≢∕╣╒≥ ⅝⌂ ™│⌂™↓≤⅛╠⁸

─ⱪ꜡♇♩⌐⅔™≡│⁸ ─ ™│ ─ ⌐ ⇔⌂™ ╙ ─

⅛╠ ⅎ╠╣╢⁹ 

╕√⁸ ↕╣≡™╢ ─ ≢│⁸2016 ─ ─ │ 2011 ⌐

═ 15 ↄ⁸ ╩ ⇔≡⅛╠ ╙ ⅛∫√√╘ 2- 2 ⁸ ™∟ ↄ

╩ ∆╢ ≢ ≤ ╦╣╢ ─ ⌐≤∫≡⁸↓─↓≤⅜ⱷ♇◦ꜙ ╩

↕∑√↓≤⌐ ⇔≡™╢ ╙ ↕╣╢⁹ 

 

─  

♠♠☺ ─◖ⱷⱣ♠●◙◒ꜝ⁸ⱵⱠ☼○►⁸▬꞉►ⱷ≤™∫√ ─ ES⁸
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ⱶ◌◗♩ꜝⱡ○⁸Ⱶꜘⱴ◐fiⱣ▬⁸♅◦ⱴ▪ⱴ♫⁸♅◦ⱴ◑◐ꜛ►⁸♩►ꜘ◒ꜞfi♪►≤

™∫√ ─ ╩ ≤⇔√ FO⁸◖ⱷ☻☻◐⁸ⱥ꜡Ɫⱡ◖ⱷ☻☻◐⁸

Ⱶꜘⱴ►◦ⱡ◔◓◘≤™∫√ ⌐ ∆╢ ─ G ⅜ ⌂ ≤⌂

∫≡⅔╡⁸↓─↓≤⅜ ⌐⅔↑╢ ⅛╠╖√ ─ 3- 3 ≤⇔≡

╣≡™╢≤ ⅎ╠╣╢⁹╕√⁸ ─ ⱷ♇◦ꜙ╩ ╘≡™√ Mה

L │⁸◦⸗ⱨꜞ◗◔╛Ɫ♫◗◔⌂≥─ ⌐ ─ ─ ™ ╛ ─ ⌐

∆╢ ≢⁸ ─ ─ ≤ ≢№╢≤™ⅎ╢⁹ 

ꜝ►fi◔▪─ ≢╖╢≤⁸ ─╟℮⌐ ⌐ ⌂ G ╛ FO

⅜ ↄ⁸↓─↓≤⅜ H ⅜ ╩ ╘╢≤™℮ ─ ─ ≤⌂

∫≡™╢≤ ⅎ╠╣╢⁹╕√⁸ Ch ─ ⱷ♇◦ꜙ╙ ╩ ╘≡™√⅜⁸

↓╣│ ─ ─ ES ⌐ ╩ ↄ⌐ ≈ ⅜ ™↓≤╩

⇔≡™╢≤ ⅎ╠╣╢⁹ 

 

ᵔ ﬞ  

2010 ⅛╠ 2016 ⌐⅛↑≡─  

2010 26 ⁸2016 25 ─℮∟ │ 23 ⌐ ⇔⁸╕√ Jaccard

╩ ™√ ─ ⅛╠╙⁸ ⌐ ⇔≡│ 2010 2016 ⌐ ╢╕≢№╕

╡ │ ∂≡™⌂™≤™ⅎ╢⁹ 

₁─ ─ ⱷ♇◦ꜙ─ ╩╖╢≤⁸ ≤⇔≡ ⌐│ ╙ ⌂ ⌐

╖╠╣╢◦ꜛ►☺ꜛ►☻◕⁸⸗Ⱶ☺◌ꜝⱴ♠⁸Ɫ◒◘fi◖◙◒ꜝ⁸▬꞉▬♅ꜛ►≤™∫√

⅜ ™ ⌐№∫√⅜ 3- 7 ⁸ ≢◖ⱷ☻☻◐⁸▪○ⱡ♠●◙◒ꜝ≤™∫√

≤⌂╢ ⌐╖╠╣╢ ╙ ╕╣≡™╢↓≤⅛╠⁸↓╣╠─ │ ─

⌐⅔↑╢ ⌐ ⇔√ ─ ≤ ⅎ╠╣⁸ ─ ⌂ │

∂≡™⌂™≤ ⅎ╠╣╢⁹ 

 ─ ⱷ♇◦ꜙ │ 2010 ⌐ ═⁸2016 │ 19 ⇔√─⌐ ⇔⁸

│ 2010 ⅛╠ 2016 │ 5.1 ≤ ⅜ ↕⅛∫√↓≤⅛╠⁸ ⱷ♇◦ꜙ ─

│ ─ ─╖≢⌂ↄ⁸ⱷ♇◦ꜙ№√╡─ ─ ╙ ⇔≡™╢ ⅜ ⅎ

╠╣╢⁹ 

2016 ─ │ 2010 ⌐ ═≡ 12 ↄ⁸ ⌐╟╢≤ 2016 ─

─ │ 2010 ⌐ ═ 27 ⅛∫√√╘ 2- 1⁸ 2- 25 ⁸ ≤⇔≡│

⌐⅔↑╢ ─ │ 2016 ─╒℮⅜ 39 ⅛∫√↓≤⌐⌂╡⁸↓

─√╘ ─ │ ─ ≤ ⇔≡™╢ ╙ ↕╣╢⁹ 

⌂⅔⁸◒꜡ꜚꜞ⌐≈™≡│ ⌐ ╛⅛⌐ ה ∆╢↓≤⅜ ╠╣≡™╢

1998 ╒⅛⁸ ⌐│ ⅜ ╣≡ ∆╢ ⅜№╢⁹∕─√╘⁸ ─

─ ≤⇔≡⁸↓╣╕≢─ ─ ─ ⌐ ⇔ 2016 │ 11

≤ ⅜ ⅛∫√↓≤ 2- 1 ⁸ ⅜ 8 ≤ ⅛∫√ ⌐╟╡⁸ ⌐☺כ♥☻

№╢ ⅜ ⌂⅛∫√↓≤╙ ↕╣╢⁹ 

 

─  

ﬞ ─ │ FO ─▬꞉◌●Ⱶ⁸Ɫ◒◘fi◖◙◒ꜝ⁸▬꞉▬♅ꜛ►⁸
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G ─◦ꜛ►☺ꜛ►☻◕≤™∫√ ─ ▬꞉▬♅ꜛ► ◦ꜛ►☺ꜛ

►☻◕ ⌐ ⌂ ⌂ ╩ ╗ ╩ ≤⇔≡™╢⅜⁸

≤⌂╢ ⌐ ⅎ╢ ES ─▪○ⱡ♠●◙◒ꜝ╛⁸ ⌐ ∆╢

G ─◖ⱷ☻☻◐⁸ ⌐ ™ DS ─◒꜡ⱴⱷⱡ◐⁸ ⌐ ⅜

№╢♅◦ⱴ◙◘ G ⌂≥╙ ↕╣≡™╢ 3- 7 ⁹↓─↓≤│ ─ ⅛╠╖╢≤⁸

FO ⅜ ─ ⱷ♇◦ꜙ─ ╩ ╘⌂⅜╠╙⁸ G ╛ DS

╙ ⇔≡™╢≤™℮ ⌐ ↕╣≡™╢ 3- 7 ⁹ 

╕√⁸ꜝ►fi◔▪─ ≢╖╢≤⁸ ╩ ⇔≡◦ꜛ►☺ꜛ►☻◕⁸Ɫ◒◘fi

◖◙◒ꜝ⁸▬꞉▬♅ꜛ►⁸⸗Ⱶ☺◌ꜝⱴ♠⁸ⱠⱣꜞⱡ◑ꜝfi≤™∫√ ⌂ ╩

╗ ╩ ≤⇔√ H ─ ⱷ♇◦ꜙ ⅜ ⌐ ⇔≡™√⅜⁸↓╣│

⅜ ⌐ ≢ ∆╢─⌐ ⇔≡™╢↓≤⌐ ⇔≡™╢≤ ↕

╣╢⁹╕√⁸◒꜡ⱴⱷⱡ◐╛▪○ⱡ♠●◙◒ꜝ≤™∫√ ─ ╛▬꞉◌●Ⱶ≤™∫

√ ─ ╩ ≤∆╢ Ph ╛ Ch ╙№╢ ╩ ╘≡⅔

╡⁸ ⌐╟╢ ─ ─ ≤™℮ ⅜ ╩ ∆╢ ─ ─ ≤⇔

≡╟ↄ ╣≡™╢≤ ⅎ╠╣╢ 3- 5 ⁹ 

 

ᵕ C 

2011 ⅛╠ 2016 ⌐⅛↑≡─  

─ ⱷ♇◦ꜙ │╦∏⅛⌂ ⅜№∫√⅜⁸ │╒≤╪≥ ⅜⌂ↄ⁸

╕√ 2011 ⌐ ⱷ♇◦ꜙ ⇔≡™√▬꞉ⱡ●ꜞꜘ☻⅜ⱪ꜡♇♩⅛╠│ ⇔√╙──⁸

╩ ╘╣┌ ⌐ ⅝⌂ │ ∂≡™⌂™≤ ↕╣╢⁹ ∆╢ │ ⅝

⅝ ╩ ⌂ ≤⇔≡⅔╡⁸ │↔ↄ╦∏⅛≢№╢≤™℮ ⌐│ ⅜

⌂™≤™ⅎ╢⁹ 

↔≤─ ⌐ ∆╢≤⁸2011 ⁸2016 ─ ≢ ⇔≡ ⇔√ ─℮∟⁸

≢│▬꞉ⱡ●ꜞꜘ☻⅜ ⌐№∫√⁹╕√⁸◖♃♯◐ꜝfi│ ⌐ ⇔≡™

√ ⌐│ ⅜╖╠╣√↓≤⁸ ─Ⱶꜘⱴ☻♫◗◔⁸ꜘⱴ◖☻◑◗◔│ ≤

╙ 2011 ⌐│ ∞∫√ ⌐ ⇔√↓≤⅜ ╟╡ ↕╣≡™╢⁹ 

╕√⁸ ↕╣≡™╢ ─ ≢│⁸2016 ─ ─ │ 2011 ⌐

═ 17 ⅛∫√⅜ 2- 2 ⁸↓─↓≤⅜ ─ ┼≥─╟℮⌂ ⅜№∫√⅛│

≢│ ≢№∫√⁹ 

 ⌂⅔⁸ ─ ≢│ │⅛≈≡ ⇔≡™⌂⅛∫√≤↕╣

≡⅔╡ 2014 ⁸ ╩ ⇔ ─ ╩ ⇔≡™ↄ ⅜№╢⁹ 

 

─  

 ≢╖╢≤⁸ M ─╒⅛│ G ≢ ╘╠╣≡™╢ 3- 6 ⁹ ™

╩ ↄ▬꞉ⱡ●ꜞꜘ☻⁸ ─◖♃♯◐ꜝfi│⁸ꜝ►fi◔▪─ ≢│

H ⌐№√╡⁸ ─ ⅛╠╖╢≤ ⌐ ⅜№╢ ≢№╢≤ ⅎ╠╣╢⁹ 

 

ᵖ D 

2011 ⅛╠ 2016 ⌐⅛↑≡─  
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│ 2011 ─ ⅛╠ 2016 ─ ≤⁸▬꞉♠ⱷ◒◘─ ⅜ ⇔√⅜⁸

ⱷ♇◦ꜙ │╦∏⅛ ⌐ ⅞∏⁸↓╣│ ≢№╢≤ ╟╡ ↕╣≡⅔╡⁸

ⱪ꜡♇♩ ╩ ╘╢≤ ⌐│ ─ ⌐ ⅝⌂ │ ∂≡™⌂™≤

™ⅎ╢⁹ ─ │╦∏⅛⌐ ⇔√╙──⁸ ∆╢ │ ⅝ ⅝ ╩

⌂ ≤⇔≡⅔╡⁸ │↔ↄ╦∏⅛≢№╢≤™℮ ⌐│ ⅜⌂™≤™ⅎ╢⁹ 

↔≤─ ⌐ ∆╢≤⁸2011 ⁸2016 ─ ≢ ⇔≡ ⇔√ ─℮∟⁸

─◖♃♯◐ꜝfi⁸▬꞉ⱡ●ꜞꜘ☻│ 2011 ⌐ ∞∫√ ⌐ √⌂ ⅜

╠╣√↓≤⁸╕√ ─ꜘⱴ◖☻◑◗◔⁸Ⱶꜘⱴ☻♫◗◔⌐≈™≡╙ 2011 ⌐│ ∞

∫√ ⌐ ⇔√↓≤⅜ ╟╡ ↕╣≡™╢⁹ 

╕√⁸ ↕╣≡™╢ ─ ≢│⁸2016 ─ ─ │ 2011 ⌐

═ 24 ⅛∫√⅜ 2- 2 ⁸↓─↓≤⅜ ─ ┼≥─╟℮⌂ ⅜№∫√⅛│

≢│ ≢№∫√⁹ 

 

─  

 ≢╖╢≤⁸ M ─╒⅛│∕─ │ G ≢ ╘╠╣≡™╢ 3- 7 ⁹

™ ╩ ┌∆▬꞉ⱡ●ꜞꜘ☻⁸ ─◖♃♯◐ꜝfi│ꜝ►fi◔▪─ ≢│

H ⁸ ⅜ ⇔≡ ⅛╠ ה ∆╢ ╩ ≈▬꞉♠ⱷ◒◘│

G ⌐№√╡⁸↓╣╠│ ─ ⅛╠╖≡╙ ⌐ ⅜№╢ ≢№╢≤ ⅎ

╠╣╢⁹ 

 

  

ה 2014 ⌐⅔↑╢♬ⱱfi☺◌─ ה ꜞ☻♩

≤ 25:133- 160. 

2015 ◒♇Ⱪ♃כ♦♪♇꜠ 2014Ί─

─⅔∕╣─№╢ з Ί ⅞╞℮∑™ 646p. 

Klinka K., Krajina V.J., Ceska A, Scagel A.M. 1989 Indicator Plants of Coastal British  

Columbia., University of British Columbia Press, 296p.  

2014 ╩ ≡ ╢ ─ ╩ ⅎ╢. 

ה 2013 25- 43 

ה ה ( ) 1983 872pp.   

1998 ─∟⅜™⌐╟╢◒꜡ꜚꜞ─ ⱨ▼ⱡ꜡☺כ ┘ ┼─

☿fi♃כ 25 19- 23 

ה ה (2007) ⌐⅔↑╢♬ⱱfi☺◌(Cervus nippon)

─ ⌐ ℮ ─ 24 123- 151 

1982 з 331p. 

1983 и 395p. 

2002 Ɫfi♦▫ 8 ⌐ ↄ ≤ 495p. 

ה 2007  

1985 ⱨ▫כꜟ♪ ─ 139p. 
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ⱨ▼ⱡ꜡☺⁸│≡™≈⌐כ▬fi♃כⱣꜟ◌ⱷꜝ⌐╟╢ ╩ ⁸ ▪ꜟⱪ☻

⁸ ⁸ ▪ꜟⱪ☻ ⁸ ─ ≈─◘▬♩≢⁸ ⌐╟╢ ╩ ≢

∫√⁹ 

▬fi♃כⱣꜟ◌ⱷꜝ⌐╟╢ ≢│⁸ 4- 1 ⌐ ⇔√╟℮⌂ ╩ ™⁸ 4- 1 ⌐ ⇔

√ ⅜☺כ♥☻ ≢⅝╢ ╩ ≤⇔√⁹ ⌐╟╢ ≢│⁸ ⌐ ╩

ↄ ╩ ≤⇔⁸ 4- ⌐ ⇔√ ≢ ≥☺כ♥☻ ╩ ⇔√⁹ 

⌐╟╢ ─♃כ♦ ⌐│⁸ ─ ™╛ ─ ─ ≢⁸ 4- 1 ≢ ⇔

√ ─☺כ♥☻ ─ ⅜⁸ ⅝ ╘─ ╟╡ ™ ⅜╖╠

╣√⁹∕─√╘ ה ⌐│⁸ ╩ ↄ ╢ ⌐╟╡⁸ ─ ─

╩ ╦∑≡ ⁸ ⇔≡ ™√ ╩ ™√⁹ 

─ ╕≢⌐ ∆╢ │⁸№╢ ♀꜡ ─ ─

≢ ╦↕╣╢↓≤⅜ ↄ⁸ ≢│ ♀꜡ ╩ ϴ≤⇔√ ─

⅜ ™╠╣╢↓≤⅜ ™ ה 2012 ⁹ ≢╙⁸ ⱨ▼ⱡ꜡☺כ⌐ ⅜

╓∆ ╩ ∆╢√╘⁸ ⅜ ϴ ─ ─ ╛ⱪ꜡♇♩ ─

™╩ ⇔√⁹ 

 

4- 1  
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2Ae 30  2Be 24  

1De  

4Ce 23  

 

5- 1  

1Ce 24  

4He 16  
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 ▬fi♃כⱣꜟ◌ⱷꜝ⌐╟╢ ╩ 4- 2⌐⁸ ⌐╟╢ ╩ 4- 3⌐ ⇔√⁹

ⱨ▼ⱡ꜡☺כ≤ ─ ─ ╩ ∫≡™╢ⱪ꜡♇♩⌐≈™≡│⁸

─ ϴ ─ ╩ 4- 4⌐ ⇔√⁹ 

⌂⅔⁸ ▪ꜟⱪ☻ ─ⱪ꜡♇♩ B─▬fi♃כⱣꜟ◌ⱷꜝ│ 28 ⌐ ⇔√⅜⁸

31 ─ ⇔⅛ ╠╣⌂⅛∫√√╘⁸ ◌ⱷꜝ─♦כ♃╩ ™√⁹

≢ ⌐ ⇔√▬fi♃כⱣꜟ◌ⱷꜝ⅛╠│ ⅜ ╠╣∏⁸ ⌐ ⇔√▬fi♃

│ꜝⱣꜟ◌ⱷכ 22 ⌐ ⌐╟╡ ⁸ ⇔√√╘⁸∕─ ─ ─☺כ♥☻

│≢⅝⌂⅛∫√⁹ 

 

ᵑ ≤⇔√ ─  

2016 ⌐ ─☺כ♥☻ ╩⇔√─│⁸▬fi♃כⱣꜟ◌ⱷꜝ⌐╟╢ ≢│ ⱪ꜡♇

♩№√╡ 16 4- 2 ⁸ ⌐╟╢ ≢│ 12 14 ≢№∫√ 4- 3 ⁹ 

─ ≢ ╩ ⇔≡™╢ⱪ꜡♇♩≢ ∆╢≤⁸ ◖ⱴ◒◘ ≢│▬

fi♃כⱣꜟ◌ⱷꜝ⌐╟╢ ─ ⌐ ⇔⁸ ⌐╟╢ ≢│ 14 ⁸

5- 1  

5Be B 31  

6Be2 19  

 

5Je C  
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≢│▬fi♃כⱣꜟ◌ⱷꜝ⌐╟╢ ─ ⌐ ⇔⁸ ⌐╟╢ ≢│ 14 ⅜

─ ≤⌂∫√ 4- 2⁸ 4- 3 ⁹ 

▬fi♃כⱣꜟ◌ⱷꜝ⌐╟╢ ≢ ╩☺כ♥☻ ≢⅝╢─│⁸♅fi◓ꜟⱴ╛♃◌Ⱡ

○Ⱶ♫◄◦─╟℮⌐ ₁─ ╕√│ ⅜№╢ ⅝™ ⁸◖ⱴ◒◘╛▬꞉◑◐ꜛ►

─╟℮⌐ ─ ⅜ ╕√│ ⌂≥≢ ⌂ ⁸▬꞉►ⱷ─╟℮⌐№╢ ╕≤╕

∫√ ≢ ⇔≡™╢ ⌂≥⌐ ╠╣╢⁹ 

 

ᵒ ─ ⌐╟╢ ⱨ▼ⱡ꜡☺כ─ ™ 

▬fi♃כⱣꜟ◌ⱷꜝ⌐╟╢ ╩ ∫√ ▪ꜟⱪ☻ ─ ≢│⁸2016 ─

⌐│◖ⱷⱣ♠●◙◒ꜝ⁸Ⱶꜘⱴ◐fiⱣ▬⁸▬꞉►ⱷ⅜⁸ ⌐│Ⱶꜘⱴ♄▬◖fi♁►⁸

♃◌Ⱡ♠ⱷ◒◘⁸ⱶ◌◗♩ꜝⱡ○⁸♅◦ⱴ◑◐ꜛ►⅜ ⅝ ╘⁸ ╙ ™♩►ꜘ◒ꜞfi♪

►│ ⌐ ⅝ ╘╢↓≤⅜ ↕╣√ 4- 2 ⁹ 

⌐╟╢ ╩ ∫√ ─ ≢│⁸2016 ─ ⌐│ⱵⱠ☼○►⁸◖

ⱷⱣ♠●◙◒ꜝ⁸Ⱶꜘⱴ◐fiⱣ▬⁸▬꞉►ⱷ⁸ⱷ▪◌fi◐fiⱣ▬⅜⁸ ⌐│▬꞉ⱥ◕⁸

♃◌Ⱡ○Ⱶ♫◄◦⁸◄♂♠♠☺⁸♅◦ⱴ♠●◙◒ꜝ⁸◄♂ⱡⱴꜟⱣ◦⸗♠◔⁸▬꞉Ⱪ◒꜡⁸

◦ꜝⱠ♬fi☺fi⅜ ⅝ ╘⁸ ⌐│▬꞉◑◐ꜛ►⅜ ⅝ ╘╢↓≤⅜ ↕╣√ 4- 3 ⁹ 

 

ᵓ ⌐╟╢ ⱨ▼ⱡ꜡☺כ─ ™ 

─ ≢│⁸2016 ⌐│ ⅛╠ ⌐⌂╢Ⱶꜘⱴ◐fiⱣ▬╛▬꞉►

ⱷ⁸ ⅛╠ ⌐⌂╢◄♂ⱴꜟⱣ◦⸗♠◔╛▬꞉Ⱪ◒꜡⌂≥≢ ⅜╛╛ ™

⅜╖╠╣√⅜⁸ ⅝⌂ ™│⌂⅛∫√⁹∕╣⌐ ⇔≡ ≢│⁸2016 │╒≤╪

≥ ≡─ ≢ ⅜ ╙ ↄ⁸ ⅜ ⅛∫√ 2014 ╛ 2015 ⌐ ═╢≤

⅛∫√ 4- 3 ⁹ ─ ◖ⱴ◒◘ ≢│ ⌐╟╢ ™│ ╠⅛≢│

⌂⅛∫√⅜⁸ ≢│⁸2016 │ ⅜↓╣╕≢≢ ╙ ™ ⅜ ↄ⁸

⅜ ⅛∫√ 2012 ≤ ═╢≤⁸╒≤╪≥─ ≢ ◌ ⅛∫√⁹ 4- 2⁸

4- 3 ⁹ ─ ϴ ─ ╩╖╢≤⁸ ≤ ◖ⱴ◒◘ ≢│⁸2016

│ ─ ≤ ⅝⌂ ™│⌂⅛∫√⁹∕╣⌐ ⇔⁸ ≤ ≢│⁸2016

│ ⅜ ⇔ ╘√─│ ≤ ─ ⌐ ═≡ ╙ ↄ⁸∕─ ╙ ™╕╕≢

⇔√ 4- 4 ⁹ 

▪ꜟⱪ☻ ≢│⁸2016 │ ╕≢ ⅜ ∫≡™╢ ⅜ ─

⌐ ╠╣√⅜⁸ ⅜ ↑√ ─ ─ ≢│ ⅜ ↄ⁸Ɫ◒◘fi▬♅◕│

⅛╠ ⌐⌂∫≡™√⁹↓℮⇔√ │ ⌐ ↄ ≢╙╖╠╣⁸Ⱶꜘⱴ▪◐ⱡ◐ꜞfi♁

►│⁸ ⅜ ⅛∫√ 2013 ╛ 2014 ⌐ ═╢≤⁸2016 │ ⅛ ╙ ⅛∫√⁹

⌐⅔™≡╙ 2016 │ ⅜ ™ ⅜№╡⁸◖ⱷⱣ♠●◙◒ꜝ│ ⁸Ⱶ

ꜘⱴ◐fiⱣ▬│ ⌐ ≤⌂∫√ 4- 2 ⁹ ─ ϴ ─ ╩╖

╢≤⁸ ≤ ≤╙⌐ 2016 │ ─ ╟╡ ⅜ ↄ⁸ ⌐ ≢│↓╣╕≢≢

╙ ⅛∫√ 2011 ╟╡╙⁸↕╠⌐ ™ ⅛╠ ⇔⁸∕─ ╙ ™ ≢

⇔√ 4- 4 ⁹ 

≢│ ≤ ≤╙⌐ 2016 │ ⅜ ╙ ↄ⁸≥∟╠─ⱪ꜡♇♩≤╙⌐

≡─ ⅜ ─ ≤ ═≡ ⅛╠ ⅛ ↄ ⇔√ 4- 2 ⁹ ─ ϴ
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─ ╩╖╢≤⁸2016 │ ≤↓╣╕≢≢ ╙ ™ ⅛╠ ╩ ╘⁸

∕─ ╙ ™ ≢ ⇔√ 4- 4 ⁹ 

▪ꜟⱪ☻ ⱪ꜡♇♩ B≢│⁸2016 │ ⅜ ™ ⌐№╡⁸ ⌐

▬fi♃כⱣꜟ◌ⱷꜝ╩ ⇔√ ≢⁸◐♃♄◔♁►│ ╩ ⅞⁸Ɫ◒◘fi▬♅◕⁸

▬꞉ⱬfi◔▬⁸◦꜡►ⱴ○►◑│ ⌐ ⌐⌂∫≡™√⁹ ⌐ ∆╢▬꞉○

►◑╛◐fi꜡Ᵽ▬⌂≥⌐≈™≡╙ 2016 │ ⅜ ⅛∫√⁹ⱪ꜡♇♩C│⁸2015 ⌐

⇔√ⱪ꜡♇♩ A ⌐ ╦╡⁸╟╡ ─⇔╛∆™ ⌐ ⇔√ⱪ꜡♇♩≢№╢⁹∕─√╘

─ ⅜ ⌂╢⅜⁸ ⇔≡╖╠╣╢Ɫ◒◘fi▬♅◕⌐≈™≡╖╢≤⁸2016 │

≢ ⌐ ≢⁸2013 ╛ 2014 │ ⅜ ⅛╠ ≢№∫√─⌐ ═╢

≤ ⅛∫√ 4- 2 ⁹ ─ ϴ ─ ╩╖╢≤⁸2016 │

≤⁸↓╣╕≢≢ ╙ ™ ⌐ ╩ ╘≡™√ 4- 4 ⁹ 

≢│⁸▬꞉○►◑⁸ꜘⱴⱱ♃ꜟⱩ◒꜡⁸Ⱶꜘⱴ▪◐ⱡ◐ꜞfi♁►≢

2016 │ ⅜ ™ ⅜╖╠╣√ 4- 2 ⁹ ─ ϴ ─ ╩╖╢≤⁸

─ ⌐ ═≡ ↄ ∆╢ ⅜╖╠╣√ 4- 4 ⁹ 

 

ᵔ◘▬♩╛ⱪ꜡♇♩⌐╟╢ ⱨ▼ⱡ꜡☺כ─ ™ 

≢│⁸2016 │ ⅜ ™ ⌐№╡⁸ ⌐ ⌐ ⇔√ⱪ꜡♇♩≢

№╢ ╛ ≢│⁸╒≤╪≥ ≡─ ─ ⅜ ╙ ⅛∫√⁹∕╣

⌐ ⇔≡ ▪ꜟⱪ☻ ⁸ ▪ꜟⱪ☻ ⁸ ≢│⁸2016 │ ⅜ ↄ⁸

─◘▬♩≤ ─◘▬♩≤≢ ─ ⅜ ⅝ↄ ⌂╢↓≤⅜ ↕╣√

4- 2⁸ 4- 3 ⁹ 

≤ ≤╩ ═╢≤⁸ ⁸ ⁸ ▪ꜟⱪ☻ ─

™∏╣─◘▬♩╙⁸ ─ ⅜ ⌐╟╢ ─ ⅜ ⅝ↄ⁸ ╛ ↑─

─ ™⌐╟╡⁸ ⱨ▼ⱡ꜡☺כ⅜ ⅝ↄ ↕╣╢↓≤╩ ⇔≡™╢⁹ ─

│ ⌐╙ ⇔≡⅔╡⁸ ─ 2016 ─ ╩╖╢≤⁸ ≢ ⅜╖╠

╣╢─│ ⅛╠ ≢№╢─⌐ ⇔⁸ ≢│ ⅛╠ ≢⁸

─ ⅜ ⅜ ↄ⁸ ⅜ ™ ⌐№∫√⁹ ₁─ ─ ⌐

≈™≡╙⁸ ≢│ⱷ▪◌fi◐fiⱣ▬─╟℮⌐ ⅛ ↄ ⅜ ↄ ⅜№

╢─⌐ ⇔⁸ ≢№╢ ≢│ ⅜ ↄ─│ ↄ≡╙ 10 ≤ ⅛∫

√⁹ ∂╟℮⌂ │ ─◖ⱴ◒◘ ≤ ≢╙╖╠╣√⁹ ─ ϴ

─ ╩╖╢≤⁸ ≢№╢ ─ ≤ ◖ⱴ◒◘ ⁸ ▪ꜟⱪ

☻ ⁸ ▪ꜟⱪ☻ ⱪ꜡♇♩ ≢│ ⅛╠ ⇔ ╘╢─⌐ ⇔⁸

≢№╢ ─ ≤ ⁸ ▪ꜟⱪ☻ ⁸

≢ ⇔ ╘╢─│ ≢№∫√ 4- 4 ⁹ 

◘▬♩╛ⱪ꜡♇♩⅜ ⌂╢ ≢ ⇔≡╖╠╣╢ ≤⇔≡Ⱶꜘⱴ◐fiⱣ▬╩ ⌐

∆╢≤⁸ ≢№╢ ⁸ ◖ⱴ◒◘ ⁸ ▪ꜟⱪ☻

≢│⁸™∏╣╙ ⅛╠ ⌐⅛↑≡ ≤⌂∫√⁹∕╣⌐ ═≡

≢│ ⅜ ⅛∫√⁹ ⌐ 2016 │↓╣╕≢⌐ ═ ≢│ ⅜ ↄ⁸ ≢│

⅜ ™ ⌐№∫√√╘⁸ ─ ╛ ≢│ ⌐ ≢№∫√─⌐

⇔⁸ ≢│∕╣╟╡ ⅛ ™ ⌐ ≤⌂∫√⁹↓℮⇔√◘
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▬♩╛ⱪ꜡♇♩⌐╟╢ ─ ™│⁸ ─ ϴ ─ ─ ─

™≤ ∂ ⌐№╡⁸Ⱶꜘⱴ◐fiⱣ▬─ │◘▬♩╛ⱪ꜡♇♩─ ™⌐ ╦╠∏

⅜ 100 ϴה ↄ╠™≢ ⇔ ╘⁸200 ϴה ↄ╠™≢ ≤⌂∫≡™√

4- 4⁸ 4- 5 ⁹ 

 

ᵕⱪ꜡♇♩ ≢─ ⱨ▼ⱡ꜡☺כ─ ™ 

⌐╟╢ ─℮∟⁸ ≢№╢ ─ ≤ ⌐≈™≡│⁸

ⱪ꜡♇♩ ╩ ≈⌐ ∫≡ ╩☺כ♥☻ ⇔≡™╢⁹ ─ 2016 ─ ╩╖

╢≤⁸◐Ᵽ♫◦ꜗ◒♫◕─╟℮⌐ Ⱪ꜡♇◒─ ⅜ Ⱪ꜡♇◒⌐ ═≡ 10 ⁸

⅜ ™ ⅜ ⅛∫√⁹ ≢│◄♂◖◙◒ꜝ╛♅fi◓ꜟⱴ⌂≥⁸ ⅜

™ ⌐≈™≡│⁸ ─ ⅜ ╟╡╙ ⅜ ™ ⅜╖╠╣⁸↓

℮⇔√ ™│ⱪ꜡♇♩ ⌐⅔↑╢ ─ ™⌐╟╢≤ ⅎ╠╣╢ 4- 3 ⁹ 

 

 

2016 │⁸▬fi♃כⱣꜟ◌ⱷꜝ≤ ⌐╟╢ ⌐╟╡⁸ ≡─◘▬♩≤ⱪ꜡♇♩╩

╦∑≡ 63 ⁸ ∂ ≢╙◘▬♩╛ⱪ꜡♇♩⌂≥⅜ ⌂╢╙─╙ ⅎ╢≤⁸144 ─

ⱨ▼ⱡ꜡☺כ♦─כ♃⅜ ╠╣√⁹ ⌐ ≢ ╦╣√ ⌐╟╢ ≢│⁸ ↄ

─ ─ ⌐ ⅜♃כ♦╢∆ ╠╣√⁹ 

2010 ⅛╠─ ─ ╖ ⌡⌐╟╡ ─ ⅜ ↕╣⁸2016 │ ─

⌐ ─ⱪ꜡♇♩≢│ ⅜ ⅛∫√─⌐ ⇔⁸ ─◘▬♩≢│ ⅜ ↄ⁸↓℮

⇔√ ™│ ─ ϴ ─ ─ ─ ↕≤ ⇔≡™√⁹╕√⁸ ∂

─ ∂ ─ ≢№∫≡╙⁸◘▬♩╛ⱪ꜡♇♩⌂≥⌐╟╡ ⌐ ™⅜№╡⁸

∕─ │ ─ ≤ ─ ─ ↕≢№╢↓≤⅜ ↕╣√⁹↓╣╠─ ⅛╠⁸

⌐╟╢ ╛ ─ ⌐╟╡⁸ ─ ⱨ▼ⱡ꜡☺כ│ ⅝ↄ

╩ ↑╢≤ ⅎ╠╣╢⁹ 

 

 

ה 2012 ─ ⱨ▼ⱡ꜡☺כ ─ ≤

Ⱳꜝfi♥▫▪⌐╟╢ ⸗♬♃ꜞfi◓ 17:49- 62  
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4- 2  
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4- 2  
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4- 2  
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4- 2  

 

4- 3  



 

84 
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4- 5  

5- 4  
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♅ꜛ►  

 

 

♅ꜛ► ⌐ ╩ ⌐⁸ꜝ▬fi♩ꜝfi☿◒♩ ≢│ 2016 ─ ╩

⇔⁸↓╣╕≢─ ≢ ↕╣√♅ꜛ► ─ ≤ ⇔√⁹ ⌐│⁸

↓╣╕≢⌐ ∫√ ╟╡⁸ ≈⅛╡№≢♩כꜟ ⅛╠ ⇔╛∆™

╩ ™√⁹ ≢│ ─ ⌐≈™≡ ⇔⁸2016 ⌐ ↕╣√♅ꜛ►

─ ─ ≤↓╣╕≢ ╠╣√ ╩ ⇔√⁹ 

╕√⁸ ─ ╩ ⅛╠ ∆╢√╘⁸ ─ ⅛╠∕╣∙╣─

⌐ ∆╢ ─ ≤ ╠ 1986 ♅ꜛ► , 2012

, 2007 ┘∕─ ╩ ⇔√⁹ 

 

 

2016 ─ ≢│⁸ꜝ▬fi♩ꜝfi☿◒♩≤ ╩ ∂≡⁸ ⌐⅔™≡ ►

☻Ᵽ◐♅ꜛ►⁸◌ꜝⱨ♩ꜟꜞ◦☺Ⱶ⁸◒⸗ⱴⱬ♬ⱥ◌◕⁸♄▬☿♠♃◌Ⱡⱥ◌◕ ─

⅜ ↕╣√⁹ ▪ꜟⱪ☻ ﬞ ≢│ Ⱶꜘⱴ⸗fi◐♅ꜛ►⁸ⱬ♬ⱥ

◌◕⁸◒⸗ⱴⱬ♬ⱥ◌◕ ⁸ ≤ ▪ꜟⱪ☻ ≢│ ⱬ♬ⱥ◌◕⁸◒⸗ⱴⱬ♬

ⱥ◌◕ ⅜ ↕╣√⁹∆═≡─◘▬♩╩ ∆╢≤ ─ ⅜ ↕╣√⁹ 

 

ᵑꜝ▬fi♩ꜝfi☿◒♩  

≢│⁸ ⌐≈™≡⁸ ►☻Ᵽ◐♅ꜛ►⁸◌ꜝⱨ♩ꜟꜞ◦☺Ⱶ⁸◒⸗ⱴⱬ

♬ⱥ◌◕⁸♄▬☿♠♃◌Ⱡⱥ◌◕ ⅜ ↕╣√⁹ ≤⇔≡™╢ⱬ♬ⱥ◌◕│ ↕

╣⌂⅛∫√⁹∕─╒⅛⁸◖ⱥ○♪◦ ─◘▬♩≢│ ≤⇔≡ ℮⅜⁸ ◘▬

♩≢│ ─ ⅛╠ ⌐⅛↑≡ ↄ ∆╢√╘ ≤⇔≡│ ╦⌂™ ⅜ ↄ

↕╣√⁹ 5- 1⁸2 ⁹ 

▪ꜟⱪ☻ ﬞ ≢│ Ⱶꜘⱴ⸗fi◐♅ꜛ►⁸ⱬ♬ⱥ◌◕⁸◒⸗ⱴⱬ

♬ⱥ◌◕ ⅜ ↕╣⁸↓─℮∟⁸Ⱶꜘⱴ⸗fi◐♅ꜛ►⅜ ┬╡⌐ ↕╣√╙──⁸

↓╣╕≢─ꜝ▬fi♩ꜝfi☿◒♩ ⌐⅔™≡ ↕╣≡™╢⁸♃◌Ⱡⱥ◌◕⁸◖ⱥ○♪◦

─ │ ↕╣⌂⅛∫√ 5- 3⁸4 ⁹ 

≢│⁸ ⱬ♬ⱥ◌◕⁸◒⸗ⱴⱬ♬ⱥ◌◕ ⅜ ↕╣√ 5- 5 ⁹ ╩ ╦

∑√ ⁸ ™∏╣⅛ ≢⅝⌂⅛∫√ ╩ ∆╢≤ 72 ⅜ ↕╣⁸ ↕

╣√ ─ 87 ╩ ╘√ 5- 6 ⁹ 

▪ꜟⱪ☻ ≢│⁸ √⌂ ꜝ▬fi≢№╢ ╩☻כ◖ ⅎ√ ꜝ▬fi≢

╩ ∫√⁹∕─ ⁸ ≈─ꜝ▬fi≤╙⌐ⱬ♬ⱥ◌◕│ ↕╣√⁹⇔⅛⇔⁸

ꜝ▬fi⌐≈™≡│⁸◒⸗ⱴⱬ♬ⱥ◌◕│ ↕╣∏ │ⱬ♬ⱥ◌◕ ⇔⅛⌂⅛∫

√ к7⁸9 ⁹↓╣╕≢─ ╩╖╢≤⁸◒⸗ⱴⱬ♬ⱥ◌◕⌐≈™≡│⁸ ꜝ

▬fi⁸ ⌐╙≥☻כ◖ ↕╣╢ ≤⁸ ↕╣⌂™ ⅜№∫√ 5- 8⁸10 ⁹ 
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5- 1  

R1 R2 R3 R1 R2 R3 R1 R2 R3 R1 R2 R3

1 1 7 1

2 1 1 1

3 1

4 1 1 2 1

5 1 1 1 1

6 1 1 1

7 1 1 2

8 2 5 9 1 6 1

9 1

10

11 1 7 1 3 9 7 24 30 2 11 12

12 3 3

13 1 2 10 5 2

14 1

15 2 4 3 1

16 2 1 1

17 1 1 2 3

3 3 19 1 5 16 16 36 63 8 18 21

8/4

2016

8/3

 

 
5- 2  

2011 2013

7/17 7/23

1 29 2 4 8 1
2 1 3 1
3 1
4 1 2
5 2
6 13 11 13 1 1
7 1 3 6 1
8 2
9 1
10 1
11 1
12 3
13 18 4 18 2
14 2 1
15 1 2 1
16 5
17 2 26 5 205 95 8 13
18 1 1 2
19 1
20 1
21 4
22 1
23 4 1 3 1
24 1
25 13 1 3 6 3
26 2
27 1
28 1 22 1
29 2 3 1 1 1

57 99 21 37 247 95 25 22

2015 20162014
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5- 3  

R1 R2 R3

1

2

3

4

5

6

21 11 9

2016

8/9

 
 

5- 4  

2010 2012 2013 2014 2015 2016

8/16 8/3 8/14 8/19 8/19 8/9

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

16 12 41 12 14 41
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5- 5  

 

 

 

 

 

 

 

 

 

 

 

 

 

5- 6  

 
 

 

 

 

8/3 8/2 8/10 8/2 8/10 7/31 8/4 8/8

1 1 2 3

2 2

3 1

4 1

5 1

6 1

7 1 2 1

8 1

9 1

10 2

11 1

12 1

13 2

14 2 1 3

15 1

16 2 3

17 1 1

18 4 1 6

19 3 2

20 8 9 2

21 29 47 28 19 43 2 31 36

22 6 2 3 2 1

23 74 35

24 6 7 6 5 10 1 1

25 2

26 15 5 3 52 25 44 10 6

27 1 8

54 66 46 97 79 90 123 83

R1 R2 R3

3 1 1

4 1 1

5 35 1

6 1

7 31 4

8 1

9 1 5

70 11 2

2016

8/8
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5- 7  

R1 R2 R3 R4

1

2016

8/19

 
 

5- 8  

2009 2010 2011 2012 2013 2014 2015 2016

8/28 8/24 8/27 8/21 8/24 9/3 9/4 8/19

1

2

3

4

5

6

7

8

9

10

11

12

13

14

158 173 94 126 14 25 21 61

 

 

5- 9  

R1 R2

1

2

3

4
130 33

2016

8/18
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5- 10  

2015 2016

9/5 8/18

1

2

1

3

4

5

47 163

 

ᵒ  

◘▬♩≢│⁸ ⌂ↄ≤╙ ─ ≢ ⁸ ─ ≢ 14 ─♅ꜛ► ⅜

↕╣⁸∕─℮∟ ►☻Ᵽ◐♅ꜛ►⁸◌ꜝⱨ♩ꜟꜞ◦☺Ⱶ⁸♄▬☿♠♃◌Ⱡⱥ◌◕ ⅜

≢№∫√ 5- 11 ⁹7 ─ ≤ ─ ╩ ∆╢≤⁸ ─ │

≢№╡⁸↓╣╕≢─ ╟╡╛╛ ⌂™ ≤⌂∫√⅜⁸ │

133 ≤╛╛ ™ ≤⌂∫√ 5- 12 ⁹∕─℮∟⁸►☻Ᵽ◐♅ꜛ►│ 27 ⁸♄▬

☿♠♃◌Ⱡⱥ◌◕│ 100 ⅜ ↕╣⁸↓╣╠─ ◘▬♩⌐ ─ ⅜

─ 95 ╩ ╘√⁹ ⁸ ─ ≢│⁸ ⌂ↄ≤╙ 14 ⅜ ↕╣⁸

◖ⱥ○♪◦╛ⱥꜛ►⸗fi♅ꜛ► ⁸◌ꜝⱨ♩ꜟꜞ◦☺Ⱶ⅜ ↄ ↕╣√⁹ │►☻

Ᵽ◐♅ꜛ►⁸◌ꜝⱨ♩ꜟꜞ◦☺Ⱶ⅜ ↕╣√⅜⁸►☻Ᵽ◐♅ꜛ►│ 1 ─╖─ ≢

№∫√⁹ ◘▬♩⌐ ⇔≡ ∆╢ ≢№╢ⱬ♬ⱥ◌◕⁸◒⸗ⱴⱬ♬ⱥ◌◕│

≤ ─™∏╣─ ≢╙ ↕╣⌂⅛∫√⁹ 

▪ꜟⱪ☻ ﬞ ◘▬♩≢│⁸ ﬞ ⌐⅔™≡ ⅜ ↕╣⁸∕

─℮∟ Ⱶꜘⱴ⸗fi◐♅ꜛ►⁸ⱬ♬ⱥ◌◕⁸◒⸗ⱴⱬ♬ⱥ◌◕ ⅜ ≢№∫√

5- 13 ⁹2015 ╟╡╙ ┘ ≤╙⌐ ↄ⁸↓─℮∟⁸Ⱶꜘⱴ⸗fi◐♅ꜛ►│

32 ⅜ ↕╣⁸ ─ ≢ ╙ ⅛∫√ 5- 14 ⁹ ﬞ ⌐⅔™≡

⅜ ↕╣⁸∕─℮∟ Ⱶꜘⱴ⸗fi◐♅ꜛ►≤ⱬ♬ⱥ◌◕ ⅜ ≢№∫√

5- 15 ⁹ⱬ♬ⱥ◌◕│ ╩ ⇔√ 2010 ↕╣≡⅔╡⁸2016 │ 138

⅜ ↕╣ ╙ ⅜ ⅛∫√⁹ 5- 16 ⁹ ≢ 2013 ⅛╠ ↕╣≡™√◒⸗

ⱴⱬ♬ⱥ◌◕│ ↕╣⌂⅛∫√⁹ 

◘▬♩≢│⁸ ⌂ↄ≤╙ ─♅ꜛ► ⅜ ↕╣⁸∕─℮∟⁸ⱬ♬ⱥ◌◕⅜

≢№∫√ 5- 17 ⁹ⱬ♬ⱥ◌◕│ 171 ⅜ ↕╣ ⌐ ↄ⁸ ─ 96

╩ ╘√⁹╒╓ ↕╣≡™√⁸◒⸗ⱴⱬ♬ⱥ◌◕│ ↕╣⌂⅛∫√ 5- 18 ⁹ 

▪ꜟⱪ☻ ◘▬♩≢│⁸ ─ ≢ⱬ♬ⱥ◌◕ ─╖─

≢№∫√⅜ⱬ♬ⱥ◌◕│ 15 ⅜ ↕╣⁸ ─ ≤ ⇔≡╙╛╛ ⅛∫√

5- 19⁸20 ⁹ ≢│⁸ ⅜ ↕╣⁸∕─℮∟⁸ⱬ♬ⱥ◌◕⅜

≢№∫√ 5- 21 ⁹ⱬ♬ⱥ◌◕│ 46 ⅜ ↕╣⁸ ─ 87 ╩

╘⁸ ─ ≤ ⇔≡╙ ⅛∫√ 5- 22 ⁹ 
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5- 11  

8:45 9:40 10:35 11:30 12:30 13:30 14:30

1 6 1 10 10 27
2
3
4
5
6
7
8
9 1 1
10
11
12 14 26 11 34 14 1 100
13
14
15 1 4 5
16

15 32 12 48 24 2 0 133

8:40 9:35 10:30 11:30 12:35 13:30 14:30

1 1 1
2 1 1 2
3 1 1
4 2 2
5 1 1
6 1 1
7 1 1
8 9 4 7 2 1 23
9 2 11 13 22 25 12 8 93
10 1 1 2
11 3 4 3 2 3 15
12
13
14 1 1 2
15 4 1 1 1 7
16 1 1

17 24 27 28 30 13 13 152

7/20

2016

8/2
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5- 12  

2011 2013 2014 2015 2016

7/22 7/24 7/24 7/23 7/20

1 35 2 4 4 27

2 1 2 2

3 9

4 6 45

5 7 1

6 2

7 3

8 1

9 1 34 54 2

10 5

11 12 9

12 43 108 42 1

13 2

14 1

15 2

16 2 78 2

17 9 1 6 3 100

18 6 1

19 11 12

20 5 38 5

109 386 57 133

 

 

5- 13 A  

9:00 10:00 11:00 12:00 13:00 1400 15:00

1

2

3

4

5

6

7

8 7 14 15 1 5 0 50

2016

8/9

 



 

98 

 

5- 14 A  

2010 2012 2013 2014 2015 2016

8/16 8/17 8/14 8/23 8/19 8/9

1

2

3

4

5

6

7

8

9

10

11

12

13

14

1 9 65 5 9 50

 

 

5- 15 B  

9:00 10:00 11:00 12:00 13:00 1400 15:00

1

2

3

11 25 36 34 25 3 8 142

2016

8/9
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5- 16 B  

2010 2011 2012 2013 2014 2015 2016

8/16 8/18 8/9 8/14 8/19 8/19 8/9

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

3 42 51 34 51 142

 

 

 

 

5- 17  

8:15 9:15 10:15 11:15 12:15 13:15 14:15

1 2 2 4

2 19 36 26 33 41 15 1 171

3 2 2

4 1 1 1 3

20 36 28 33 45 16 2 180

2016

7/31
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5- 18  

 
 

 

 

5- 19  

9:00 10:00 11:00 12:00 13:00 14:00 15:00

1

2016

8/19

 

 

 

 

 

 

 

 

2009 2010 2011 2012 2013 2014 2015 2016

8/4 8/6 8/9 8/1 8/9 7/30 8/3 7/31

1 1 2 8 15 4

2 2

3 1

4 2 2

5 1

6 3

7 2 2

8 3

9 1 3 3 2

10 1 3 2

11 1

12 3 1

13 3 2 3

14 1

15 1 4

16 4 5 1

17 119 113 115 90 120 4 26 170

18 12 14 3 4 1 5

19 91

20 2 2 14 3 5 5 2

21 9 33 7 97 34 37 10 3

22 2 11

151 168 148 215 182 78 136 177
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5- 20  

2010 2011 2012 2013 2014 2015 2016

8/24 8/26 8/21 8/24 9/4 9/4 8/19

1

2

3

4

5

6

7

8

9

10

11

72 31 75 12 3 6 15

 

 

5- 21  

9:00 10:00 11:00 12:00 13:00 1400

1

2

3

2016

8/20

 

 

5-22  

2015 2016

9/5 8/19

1

2

3

4

5

20 53
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ᵓ ╛ ─ ⌐≈™≡  

 ─ ─ ≢│⁸ ≢♄▬☿♠♃◌Ⱡⱥ◌◕─ ─♃▬☿♠▬

꞉☻◕ ⁸ ≢◒⸗ⱴⱬ♬ⱥ◌◕─ ─ꜞ◦ꜞ☻◕ 13 ⁸ ⱪ꜡♇♩ ╦

∑≡ 20 ─ ╛ ⅜ ↕╣√⁹ ≢│◖ⱴ◒◘ ≢▪◘ⱥⱥꜛ►⸗fi

╛◌ꜝⱨ♩ꜟꜞ◦☺Ⱶ─ ─◒꜡ⱴⱷⱡ◐╛►☻Ᵽ◐♅ꜛ►─ ─◖ⱴ◒◘ 11 ⁸

≢▪◘ⱥⱥꜛ►⸗fi─ ─◐Ᵽ♫◦ꜗ◒♫◕ 16 ⁸ ⱪ꜡♇♩ ╦∑≡ 23

⅜ ↕╣√⁹ ⁸ ⱷ♇◦ꜙ ≤╙⌐⁸ ─ ╛ ─

⅜⁸ ─ ╛ ◖ⱴ◒◘ ╟╡╙ ⅛∫√⁹ ╩╖╢≤⁸

─ ─℮∟⁸▪◘ⱥⱥꜛ►⸗fi─ ─◒꜡ⱴⱷⱡ◐⁸◒⸗ⱴⱬ♬ⱥ◌◕─ ─ꜞ

◦ꜞ☻◕⁸►☻Ᵽ◐♅ꜛ►─ ─◖ⱴ◒◘ ⅜ ⇔≡™√ 5- 23 ⁹ 

▪ꜟⱪ☻ ≢│⁸ ≢◒⸗ⱴⱬ♬ⱥ◌◕╛ⱬ♬ⱥ◌◕─ ─◦ꜛ►☺ꜛ

►☻◕╛⁸Ⱶꜘⱴ⸗fi◐♅ꜛ►─ ─◒꜡►☻◗ ⁸ ≢◖ⱥ○♪◦─

─Ⱶꜘⱴ◐fiⱣ▬ ⁸ ⱪ꜡♇♩ ╦∑≡ 12 ─ ╛ ⅜ ↕╣√⁹

╛ ⱷ♇◦ꜙ ≤╙⌐⁸ ─ ─ ⅜ ╟╡╙ ↄ⁸ ≤⌂╢

╙ ⌐ ⇔≡™√⁹ ─ ╩╖╢≤⁸◖ⱥ○♪◦─ ─Ⱶꜘⱴ

◐fiⱣ▬⅜ ⇔≡™√⅜⁸ ≤⇔≡│ ⅝⌂ │⌂⅛∫√ 5- 24 ⁹ 

≢│⁸ ﬞ ≢ ⁸ ≢ ⁸ ﬞ ≢ ╩ ╗ ⁸

ⱪ꜡♇♩ ╦∑≡ ─ ╛ ⅜ ↕╣√⁹ ⁸ ⱷ♇◦ꜙ ≤╙⌐⁸

─ ╛ ﬞ ─ ⅜⁸ ─ ﬞ ╟╡╙ ⅛∫√⁹

╩╖╢≤⁸ ﬞ ≢◒⸗ⱴⱬ♬ⱥ◌◕╛ⱬ♬ⱥ◌◕─ ≢№╢◦ꜛ►☺ꜛ

►☻◕⅜ 2013 ⌐ ⇔≡™√⅜⁸ ⌐│ ⅝⌂ │ ⅛∫√ 5- 25 ⁹ 

▪ꜟⱪ☻ ≢│⁸ⱪ꜡♇♩A≢ ⁸ⱪ꜡♇♩ B≢ ⁸ⱪ꜡♇♩C≢ ⁸

ⱪ꜡♇♩ ╦∑≡ 10 ─ ╛ ⅜ ↕╣√⁹ ─ⱪ꜡♇♩ A│⁸

─ⱪ꜡♇♩B╛ⱪ꜡♇♩C⌐ ═≡ ⅜ ↄ⁸ ≤⌂╢ ⅜ ⇔≡™√

5- 26 ⁹ⱪ꜡♇♩ B─ ╩╖╢≤ │ ╦╠⌂™⅜⁸ ⱷ♇◦ꜙ │ ⇔

≡™√⁹ 

⌐│⁸ ─ ╛ │ ⇔≡™⌂⅛∫√⁹ 
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5- 23  

2016

 

5- 24  

2016

 

5- 25  

2016  

2012/8/9 2015/8/12 2011/8/9 2014/8/13 2010/8/11 2011/8/10
2013/8/12

8/13
2016/8/

23 2010-16
39 4 19 -20

47 49 2 38 0
12 15 15

625 678 616 746 121
4 5 3 7 3

8 11 3 0

6 4 -2 0
1 1 0 2 2 0 3 3 4 4 1
6 4 -2 55 60 5 668 721 635 787 152  

2011/7/7 2016/7/31 2011/8/9 2016/8/27 2010/7/9 2015/7/28 2010/8/6 2015/8/19

14 34 20 71 108 37 44 62 18 27 32 5

12 9 -3 3 9 6 9 9 0 55 107 52
303 335 32 189 198 9
207 240 33 65 84 19

81 84 3 384 339 -45 1 1

22 28 6 40 78 38

20 20 0 137 147 10

581 638 57 823 878 55

366 394 28 32 47 15

165 154 -11 6 7 1

143 176 33 815 897 82

79 167 88 144 206 62
14 19 5 2 -2
5 4 -1 7 8 1
4 5 1 36 39 3

1 1 7 7 0 389 546 157

1 -1 270 390 120

348 362 14

881 908 27

235 227 -8
7 7 152 118 -34

99 107 8

405 505 100

92 97 5

36 44 8

3 2 -1

8 9 1 12 13 1 11 10 -1 16 16 0
1007 1119 112 2547 2810 263 1127 1149 22 3142 3806 664

2012/8/21
2011/8/2,

8/5
2016/7/22,

7/28
892
804
288
195
74
67
18
15
8

455 417 -38
118 122 4
72 75 3

9 3 3 0
2361 645 614 -31
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5- 26  

 

 

≢│ ≢№╢ⱬ♬ⱥ◌◕≤◒⸗ⱴⱬ♬ⱥ◌◕⌐≈™≡⁸ │ ─

╩ ⇔⁸7 ─ ⌐ ⅎ⁸ ⌐ ╩ ⇔√≤↓╤⁸ꜝ▬fi♩ꜝfi

☿◒♩ ⌐⅔™≡⁸◒⸗ⱴⱬ♬ⱥ◌◕⅜ ↕╣√⁹↓─ ⌐≈™≡⁸

─ ─ ⁸ ─ ⌐⅔™≡ ≤╙⌐ ╩ ⇔≡™╢⁹◒⸗ⱴⱬ

♬ⱥ◌◕│ ⌐ ╟╡ ─ ⌐⅔™≡ ↕╣⁸ⱬ♬ⱥ◌◕│⁸ ╡

⅛╠ ◐꜡─ ≢ ↕╣√⁹↓─↓≤⅛╠ ⌐≈™≡│⁸ ─

╟╡ ⅜ ™ ⅜ ⌂ ≢№╡⁸╕√ ─ ⅜↓╣╕≢ ⇔≡

⅝√ ╟╡╙ ™↓≤⅜╦⅛∫√⁹ ─ ⌐≈™≡─ │⁸⅔∕╠ↄ

─ ⌐⁸ ╛ ⌐ ∫≡ ⌐ ┌╣√╙─╩ ⇔√≤ ⅎ╠

╣╢⁹ꜝ▬fi♩ꜝfi☿◒♩ ⌐≈™≡⁸2015 ╟╡◌ꜝⱨ♩ꜟꜞ◦☺Ⱶ⅜ ⌂ↄ⁸►☻

Ᵽ◐♅ꜛ►≤♄▬☿♠♃◌Ⱡⱥ◌◕⅜ ↄ ↕╣√⁹╕√ 2015 ─ ≢│ ⌐

⅜ ⅛∫√◖ⱥ○♪◦⅜ ⌂⅛∫√⁹↓╣│⁸2015 ⌐ ═♅ꜛ► ─ ⅜ ⌐

ↄ⁸ ⁸ ⌐№√╢►☻Ᵽ◐♅ꜛ►⅜ ↄ ∫≡⅔╡⁸ ⌐

№√∫≡™√◌ꜝⱨ♩ꜟꜞ◦☺Ⱶ╛◖ⱥ○♪◦│ ⌐№√∫≡™√≤ ⅎ╠╣⁸↓

─↓≤╩ ↑╢╟℮⌐ ─ ≢│ │ ⇔⁸ │ ⇔≡™╢⁹

⌐≈™≡⁸♄▬☿♠♃◌Ⱡⱥ◌◕⁸►☻Ᵽ◐♅ꜛ►─ ⅜ ⌐ ═ ↄ⁸

◖ⱥ○♪◦⅜ ⌂⅛∫√⁹ꜝ▬fi♩ꜝfi☿◒♩≤ ⌐ ⌐⅔™≡♅ꜛ► ─

⅜ ⌐ ⅛∫√√╘≤ ⅎ╠╣╢⁹ 

▪ꜟⱪ☻ ﬞ │⁸ⱬ♬ⱥ◌◕⁸◒⸗ⱴⱬ♬ⱥ◌◕─ ⁸Ⱶꜘⱴ⸗fi◐

♅ꜛ► ─ ⅜ ↄ ↕╣╢◘▬♩≢№╢⅜⁸ ╙ ╘ ─ ╛

│ ⌐╟╡ ⅝⌂┌╠≈⅝⅜№╢⁹ │⁸Ⱶꜘⱴ⸗fi◐♅ꜛ►⁸ⱬ♬ⱥ◌◕─

⅜╛╛ ™ ⌐№∫√⁹ꜝ▬fi♩ꜝfi☿◒♩ ⌐≈™≡⁸ⱬ♬ⱥ◌◕⁸◒⸗ⱴⱬ

♬ⱥ◌◕─ ⁸Ⱶꜘⱴ⸗fi◐♅ꜛ►⅜ ┬╡⌐ ↕╣√⁹ ─◖ⱥ○♪◦⁸♃◌Ⱡⱥ

◌◕ ─ ⌐ ⇔≡│ ↕╣≡™⌂™⁹ꜝ▬fi♩ꜝfi☿◒♩ │ ─⅔⅔

╗⌡ ≢─ ╩⇔≡⅔╡⁸↓─ ≤ ─┌╠≈⅝⌐≈™≡│♅ꜛ► ─

─ ⌐╟╢╙─⌂─⅛⁸ ─ ─ ⅜ ↄ ⇔√√╘⌂─⅛│⁸

⅝ ⅝ ≢─ ⌐╟∫≡⁸ ♃כ♦⌂ ─ ≢ ∆╢ ⅜№╢⁹

⌐≈™≡ A│ ⅜ ↕╣⌂⅛∫√ 2015 ⌐ ═⁸2016 │ ┘

⅜ ™ ≤⌂∫√⁹ ⌐◒⸗ⱴⱬ♬ⱥ◌◕│ ┬╡⁸Ⱶꜘⱴ⸗fi◐♅ꜛ►│

┬╡⌐ ↕╣ ╙ ⅛∫√⁹ B│⁸ⱬ♬ⱥ◌◕⅜ ⇔≡ ↕╣≡™╢⅜⁸

│ ⌐ ⅜ ↄ⁸╕√Ⱶꜘⱴ⸗fi◐♅ꜛ►⅜ ┬╡⌐ ↕╣√⁹↓╣╠─

┘ ─ ⌐≈™≡⁸2016 │↓─ ⌐⅔↑╢ ⌐ ≢─

⅜≢⅝√√╘≤ ⅎ╠╣╢⁹ ◘▬♩│ ⅜ ⌐ ╦╡╛∆ↄ⁸

A

2010/8/29 2009/8/25
2014/8/23 2015/8/17

8 4 4 0 4
212 181 236 55 647

B
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─ ╙ ⌐╟╢ ⁸ ─ ⇔™ ─ ⅜ ⅎ╠╣╢√╘⁸ ⅝

≈≠⅝ ╩ ⇔⁸↕╕↨╕⌂ ♃כ♦─≢ ⅜ ╘╠╣╢⁹ 

│⁸ⱬ♬ⱥ◌◕⁸◒⸗ⱴⱬ♬ⱥ◌◕⅜ ⇔≡ ↕╣≡⅔╡⁸ ╙ꜝ▬fi♩ꜝ

fi☿◒♩ ⌐⅔™≡ ⁸ ≢ⱬ♬ⱥ◌◕⅜ ↕╣≡™╢⁹ꜝ▬fi♩

ꜝfi☿◒♩ ≢│⁸ⱬ♬ⱥ◌◕⁸◒⸗ⱴⱬ♬ⱥ◌◕⅜ ≤ ─ ⅜ ↕╣

√⁹⇔⅛⇔⌂⅜╠⁸ ╕≢─ ⅜≢⅝⌂⅛∫√ⱬ♬ⱥ◌◕ ⅜ ⌐≤≥╕∫≡™

╢√╘⁸≥∟╠⅜ ⌂⅛∫√⅛│╦⅛╠⌂™╙── ╩№╦∑ⱬ♬ⱥ◌◕ ≤⇔≡

∆╢≤ 2015 ⌐ ═╛╛ ⌂⅛∫√≤╖╠╣╢⁹ ≢│ⱬ♬ⱥ◌◕⅜ ↕╣

√⅜⁸◒⸗ⱴⱬ♬ⱥ◌◕│ ↕╣⌂⅛∫√⁹ ─ ╩ ╢≤↓─ ≢│ⱬ♬

ⱥ◌◕⅜ ⌂ ≤ ⅎ╠╣╢⅜⁸◒⸗ⱴⱬ♬ⱥ◌◕╙ⱬ♬ⱥ◌◕≤ ⇔≡ ⌂⅜

╠╟ↄ ↕╣╢ ≢№╡⁸ ╙∕─ ⌐≈™≡ ∆╢ ⅜№╢⁹ 

▪ꜟⱪ☻ ◘▬♩│⁸ ⅜ ⌐ ╦╡╛∆ↄ⁸∕─√╘

─ ─ ≤⇔≡⁸╟╡ ─ ⇔≡™╢ ─ ™ ≢─ⱪ꜡♇♩─ ⅜

↕╣⁸2015 ╟╡ꜝ▬fi♩ꜝfi☿◒♩ ⁸ ─∕╣∙╣⌐≈™≡ ∏≈

╩ ⇔≡™╢⁹ꜝ▬fi♩ꜝfi☿◒♩ ≢│⁸ ⅜◕◌ⱬ♬ⱥ⌐╙≥♩כꜟ

⇔≡ ↕╣≡⅔╡⁸ ⌐ ─ ™ ⅜◕◌fi│ⱬ♬ⱥ▬ꜝ─☻כ◖ ↕

╣≡™╢⁹ ♩כꜟ⌐ 1│ 2015 ≤ ≤╙⌐ ∫≡ ↄ⁸ ꜝ▬fi⅜ ─

⌐ ⇔≡™╢≤ ⅎ╠╣╢⁹ ─ ™ ─ꜝ▬fi│ⱬ♬ⱥ◌◕ 1 ─

╖─ ≤⌂∫√⅜ ⅜ ↄ⁸ ꜝ▬fi≢─ ⌂ ≢№╢↓≤⅜ ⅎ╠╣╢⁹

≢│⁸ ≈─ ≤╙⌐ⱬ♬ⱥ◌◕⅜ ↕╣⁸2015 ≤ ═ ╙

⇔√⁹ ─ ─ ⌐≈™≡│ 2013 ◒⸗ⱴⱬ♬ⱥ◌◕⅜ ↕╣≡⅔╠∏⁸

─ ≢│ 2012 ⌐╒╓ ⌐ ⇔ ─ ⅜ ╠╣≡™╢∞↑⌐⁸ ─

─ ⌂≥╩ ⇔⌂⅜╠ ╩ ↑╢ ⅜№╢⁹ ─ ⌐≈™

≡│⁸╕∞ ─ ─╖≢№╡⁸ ╛ ─ │╕∞ ≢⅝≡⅔

╠∏ ⅜ ≢№╢⁹ 

╩ ∂⁸↓╣╕≢─ ⌐╟╡ ◘▬♩─ ╩ ╗ ⌂ ─

╛⁸ ─ │ ≢⅝≈≈№╢≤ ⅎ╠╣╢⅜⁸™╕∞ │ ≢

№╢≤™ⅎ╢⁹ ◘▬♩─ ╩ ╗ ─ ─ │⁸ ─ ╛⁸

─ ↔≤─∏╣⌂≥ ₁⌂ ⅜№╢√╘⁸ ─ ≢─ │ ≢

№╢⁹ ⅝ ⅝ ⱴ♬ꜙ▪ꜟ⌐ ∫√ ⌐╟╢⁸ ╩ ⌐ ╣√ ╩ ∆╢

⅜№╢⁹ ≢⁸ ◘▬♩⌐⅔↑╢ ─╟℮⌐⁸ ─ ╛

⌐≈™≡╙ ⇔≈≈⁸╟╡ ⌂ ─ ─√╘ ─ ⇔⁸

╙ ⌐ ╣╢ ⅜№╢⁹ 

─ ⅛╠⁸ ⁸ ▪ꜟⱪ☻ ⁸ ⁸ ▪ꜟⱪ☻ ─™∏╣

─◘▬♩⌐⅔™≡╙⁸ ─ ⅜ ╟╡╙ ╛ ─ ⅜ ⅛∫

√⁹⇔⅛⇔ ≢│⁸♄▬☿♠♃◌Ⱡⱥ◌◕─ ─♃▬☿♠▬꞉☻◕─╟℮⌐⁸

⌐─╖ ∆╢ ╙№╡⁸ ⌐≤∫≡│ ⁸ ≤╙⌐ ⌂

≢№╢↓≤⅜ ↕╣√⁹ ╩╖╢≤⁸╦∏⅛⌂⅜╠ ─ ≢ ⱷ♇◦ꜙ

⅜ ⇔≡⅔╡⁸ ╙↓─╟℮⌂ ⅜ ∆╢─⅛ ∆╢ ⅜№╢⁹ 
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≢ ≤⇔≡™╢ ╩ ╗ ─♅ꜛ► │⁸ ╩ ⅛∆ ≤⇔≡⁸

╖≈↑⁸ ⁸◦◌─ ⁸ ⌐╟╢ ─ ⅜№→╠╣≡™╢

2015 ⁹ ─ ─ ╩ ∆╢↓≤│⁸

↓℮⇔√ ─ ╩ ∆╢ ⅛╠╙ ≢№╢⁹ 

 

  

ה ה ה ה 1986 ─ 499pp. 

 

2015 ◒♇Ⱪ♃כ♦♪♇꜠ 2014Ί ─

─⅔∕╣─№╢ Ί 509pp. ⅞╞℮∑™  

♅ꜛ► 2012 ⱨ▫כꜟ♪●▬♪ ─♅ꜛ► 327pp.  

2007 336pp. .  
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◘▬♩─ ⌐⅔™≡ ⇔√Ⱨ♇♩ⱨ◊כꜟ♩ꜝ♇ⱪ 20 ⌐╟

∫≡ ╠╣√ ─ ≤ ╩ ↔≤⌐ ⇔√⁹╕√⁸

┘ ⌐≈™≡⁸2015 ╕≢⌐ ⇔√ ◘▬♩─ ╩ ™ ⇔√⁹ 

 

 

2016 │⁸ ╩ ∂≡ 13 ╕≢ ≢⅝⌂⅛∫√╙─╙ ╗ ⅜ ↕╣

√ 6- 1 ⁹ ⌐⅔™≡│ ﬞ ≢ ○◘ⱶ◦ ⁸ⱢⱠ◌◒◦

⁸◖ⱷ♠◐ⱶ◦ ⅜ ↕╣√ 6- 2 ⁹ ≢○◘ⱶ◦ ⁸∕─

─ Ɫ▬ⱴ♠ ≢│○◘ⱶ◦ ⅜ ↕╣√ 6- 3⁸6- 4 ⁹ ﬞ

≢│○◘ⱶ◦ ⅜ ↕╣√ 6- 5 ⁹ 

─ ⌐ ∆╢≤◐♃◒꜡♫●○◘ⱶ◦⁸Ⱶꜘⱴⱥ◘◗◖ⱷ♠◐⌂≥─

╕≢ ≢⅝⌂⅛∫√╙─╙ ╗ │ ⅛╠ ↕╣≡⅔╡⁸ ─ ⌐⅔

™≡╙ ⇔≡ ↕╣√⁹╕√⁸↓╣╕≢ ↕╣≡™√⅜ 2015 ⌐ ↕╣⌂⅛

∫√♅ⱦⱴꜟ◒ⱦ◗Ⱶⱶ◦╙ ↕╣√⁹ ≢↓╣╕≢─ ≢ ╟ↄ ↕

╣≡™√Ɫ◒◘fi♪►●Ⱡ♫●ⱢⱠ◌◒◦╛⁸◦꜡►ⱴⱵ☼◑꞉◗Ⱶⱶ◦⁸2013 ╕≢

↕╣≡™√ⱦ꜡►♪ⱥꜝ♃◦♦ⱶ◦⁸2013 ⌐ ↕╣√ⱥⱷ⸗fi◦♦ⱶ◦⌂≥│⁸

╙ ↕╣⌂⅛∫√⁹ 

2009 2016 ─ ╩ ∂╢≤⁸ 25 ─ ⅜ ↕╣≡™╢⁹↓

─℮∟○◘ⱶ◦ ⅜ ╙ ⅜ ↄ 17 ⅜ ↕╣≡™╢⁹ 
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6- 1  
2009 2010 2011 2012 2013 2014 2015 2016

Carabus arboreus

Leistus subaeneus

Nippononebria pusilla

Trechus sp.

Trechiama lewisi 

Bembidion fujiyamai 

Bembidion sp.

Myas aurescens

Pterostichus oblongopunctatus 

Pterostichus janoi

Agonum Agonum sp.

Agonum kitanoi

Platynus Platynus sp.

Xestagonum xestum

Pristosia aeneola

Synuchus takeuchii

Harpalus solitaris

Nicrophorus montivagus

Oiceoptoma thoracicum

Atheta sp.

Aleocharinae Gen. sp.

Platydomene hakusana

Philonthus sp.

Homotechnes motschulskyi

Elateridae Gen. sp.

15 18 15 14 15 12 14 13

535* 851* 88 248 534 233 159 124

14.4

 
 

6- 2  
2010 2011 2012 2013 2014 2015 2016

7/23 8/7 7/27 7/31 8/1 8/2 7/24 8/3 7/5

Carabus arboreus 1

Leistus subaeneus

Nippononebria pusilla

Trechus sp. 1

Trechiama lewisi 1

Bembidion fujiyamai 

Bembidion sp. 112 1 27 9 13 41 15 20 35

Myas aurescens

Pterostichus oblongopunctatus 4 10 3 14 9 11 6

Pterostichus janoi 1 2

Agonum Agonum sp. 3 27 8 43

Agonum kitanoi

Platynus Platynus sp. 119 55 6 8

Xestagonum xestum 1

Pristosia aeneola 1

Harpalus solitaris

Nicrophorus montivagus

Oiceoptoma thoracicum 4 1 1 3

Atheta sp. 1

Aleocharinae Gen. sp. 1 1

Platydomene hakusana

Philonthus sp. 3 5 3 9 3 3 2

Homotechnes motschulskyi 1 5 1 2 16 9 7 3

Elateridae Gen. sp.

7 3 7 7 4 7 7 6 5

244 3 104 22 21 112 46 85 54

2009
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6- 3  

2010 2011 2012 2013 2014 2015 2016

7/23 8/7 7/27 7/31 8/1 8/2 7/24 8/3 7/5

Carabus arboreus 1 1 1 3

Leistus subaeneus

Nippononebria pusilla

Trechus sp. 1 1 1

Trechiama lewisi 

Bembidion fujiyamai 35 4 3

Bembidion sp. 122 3 59 9 136 199 72 21 24

Myas aurescens 1 2 1 1

Pterostichus oblongopunctatus 1 1 2 1 1 2 3 1 4

Pterostichus janoi

Agonum Agonum sp. 31 3 15 3

Agonum kitanoi

Platynus Platynus sp. 5 16 1

Xestagonum xestum

Pristosia aeneola

Harpalus solitaris

Nicrophorus montivagus

Oiceoptoma thoracicum

Atheta sp.

Aleocharinae Gen. sp.

Platydomene hakusana

Philonthus sp. 1 1 1 1

Homotechnes motschulskyi 25 12 3 14 102 5 3

Elateridae Gen. sp.

7 2 5 8 7 7 7 5 2

190 4 90 21 187 310 100 29 28

2009

 
 

6- 4  
2011 2012 2013 2014 2015 2016

7/31 8/1 8/2 7/24 8/3 7/5

Carabus arboreus 2 2 1

Leistus subaeneus 1

Nippononebria pusilla

Trechus sp.

Trechiama lewisi 

Bembidion fujiyamai 

Bembidion sp.

Myas aurescens 1

Pterostichus oblongopunctatus 

Pterostichus janoi 9 1 11 15 5 8

Agonum Agonum sp.

Agonum kitanoi 2 3 1 1

Platynus Platynus sp.

Xestagonum xestum 1 1 1 1

Pristosia aeneola

Harpalus solitaris

Nicrophorus montivagus 1

Oiceoptoma thoracicum 1

Atheta sp.

Aleocharinae Gen. sp.

Platydomene hakusana

Philonthus sp.

Homotechnes motschulskyi

Elateridae Gen. sp.

3 3 3 4 4 4

12 4 13 21 8 11
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6- 5  

2010 2011 2012 2013 2014 2015 2016

7/23 8/7 7/27 7/31 8/1 8/2 7/24 8/3 7/5

Carabus arboreus 6 2 5 6 12 15 1 6

Leistus subaeneus 1

Nippononebria pusilla 7 3 2 2 4 1 7

Trechus sp. 2 2 1 7

Trechiama lewisi 

Bembidion fujiyamai 63

Bembidion sp. 11 11 5 4 35 20 18 11

Myas aurescens 1 1

Pterostichus oblongopunctatus 

Pterostichus janoi

Agonum Agonum sp. 4

Agonum kitanoi 2 8 1 32 2 2

Platynus Platynus sp.

Xestagonum xestum 4 30 17 14 11 19 12 4

Pristosia aeneola

Harpalus solitaris 1 3 2 1

Nicrophorus montivagus

Oiceoptoma thoracicum

Atheta sp.

Aleocharinae Gen. sp.

Platydomene hakusana 2 1 9 2 1

Philonthus sp.

Homotechnes motschulskyi

Elateridae Gen. sp. 2

6 1 9 7 6 8 6 7 6

31 63 62 33 36 99 66 37 31

2009

 

 

 

2016 │ ⌐ ╩ ⇔⁸↓╣╕≢─ ╟╡ ™⁹∕─

√╘ ⌐ ╩ ⇔≡⅝√ ─ ≤ ∆╢≤⁸ ╛

─ ↔≤─ ─ ™⌐╟∫≡⁸ ╛ ⅜ ⅝ↄ ⌂╢↓≤⅜ ↕╣√⁹

≤⇔≡⁸ │ 13 ⅜ ↕╣⁸ ≤⇔≡ │↓╣╕≢─ ─

⅛╠ ⅝ↄ ╣╢↓≤│⌂⅛∫√ 6- 1 ⁹╕√⁸ ╙ ⅝ↄ ∆╢↓≤│ ⅛

∫√⁹⇔⅛⇔⁸ ↔≤⌐ ∆╢≤⁸ ⌐ ≤ ⅎ╠╣╢ ⌐≈™≡│⅔

⅔╗⌡ ↕╣√╙──⁸ ≢│ ⅜ ⌐ ╕╡⁸↓╣╕≢╟╡ ⌂™

≤⌂∫√⁹∕─√╘ ─ ⌐≈™≡⁸ ⌂ ≢│ ⅝⌂ ⅜

╠╣⌂ↄ≤╙⁸╟╡ ⅛™ ↔≤⌐ ∆╢≤⁸ ─ ─ ╛ ⁸

⌂≥─ ⅛⌂ ─ ™ ─ ─ ⅜№╡⁸ ─ ⌐╟╢

─ ─ ⅜ ⌂∫≡™╢ ⅜№╢⁹ 

─ ≤⇔≡⁸ ⌐ ⇔√ ﬞ ה ≢│⁸

─ ─ ⌂≥─ ╩ ╗ ⅜ ↄ⁸Ⱶ☼◑꞉◗Ⱶⱶ◦ ─ ⁸ⱱ◦♫●◗Ⱶⱶ◦

⅜ │ ⅝⌂ ⅜№╢╙── ⇔≡ ↕╣≡™╢ 6- 2⁸3 ⁹ ─Ɫ

▬ⱴ♠ ≢│ⱥꜝ♃◗Ⱶⱶ◦ ─ ⁸ ─╟℮⌂№╢ ─№╢ ╩ ╗≤ ⅎ

╠╣╢ꜘⱡ♫●◗Ⱶⱶ◦⅜ ⇔≡ ↕╣≡™╢ 6- 4 ⁹ ⌐ ⇔√

ﬞ │ ─ ≤ ⇔√ ╩ ╖⌂⅜╠╙♅ⱦⱴꜟ◒ⱦ◗Ⱶⱶ◦╛Ɫ

◒◘fi♪►●Ⱡ♫●ⱢⱠ◌◒◦ 2016 │ ↕╣∏ ⌂≥╩ ╗ ─ ╩⇔≡™
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╢ 6- 5 ⁹↓╣╠│ ⁸ ─ ⌐╟∫≡ ─ ⁸ ─ ⅜ ↓╢

⅜№╢⁹∕─ │⁸ ⅛⌂ ↔≤⌐ ⌂╢ ─ ─ ╛⁸ ─ ⌐

╟╢ ─ ⌐≈⌂⅜╢⁹↓╣╠─ ╩ ∆╢√╘⌐╙∕╣∙╣ ╩ ≈

↔≤─ ⌂ ─♃כ♦≥ ⅜ ≢№╢⁹ 
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┘ ▪ꜟⱪ☻ ﬞ ⌐⅔™≡⁸ fi♩↕╣√ⱴꜟⱢ►◌≢♩כꜟ

♫Ᵽ♅ ─ ⁸♩☻כ◌⁸ ╩ ⇔⁸↓╣╕≢ ╠╣√ ≤ ⇔√⁹╕√⁸

ⱴꜟⱢ♫Ᵽ♅ ─ ╩ ⅛╠ ∆╢√╘⁸ ─ ⅛╠ⱴꜟⱢ♫Ᵽ♅

─ ☿fi♃כ 2016 ╠ 2013 ה

2012 ┘∕─ ╩ ⇔√⁹ 

 

 

ᵑ  

≢│⁸ ─ ≢◄♂♫●ⱴꜟⱢ♫Ᵽ♅⁸◄♂♩ꜝⱴꜟⱢ♫Ᵽ♅⁸▪◌ⱴꜟⱢ

♫Ᵽ♅⁸◄♂ⱥⱷⱴꜟⱢ♫Ᵽ♅⁸◄♂○○ⱴꜟⱢ♫Ᵽ♅─ ⅜ ↕╣√ 7- 1 ⁹

⌐⅔™≡│ ≤╙⌐ ↕╣√⅜⁸ ⌐⅔™≡▪◌ⱴꜟⱢ♫Ᵽ♅⅜ ↕╣∏

≢№∫√⁹ ≢№╢☿▬ꜜ►○○ⱴꜟⱢ♫Ᵽ♅⌐≈™≡│⁸2012 ≤ 2013 ≢

⌐⅔™≡ ↕╣⁸ ≢│ 2015 ⌐⁸ Ᵽ♅⅜ ↕╣≡™√⅜⁸ │ ⱪ꜡

♇♩≤╙ ↕╣⌂⅛∫√ 7- 1 ⁹ 

⌐≈™≡⁸ ≢│ ⅜ ╙ ↄ⁸ ≢│ ⅜ ™ ≤⌂

∫√ 7- 1⁸7- 2 ⁹ ⌐⅔™≡│⁸ ⅛╠ ╩ ♩כꜟ⁸≡∂ ⌐⅔™≡

⅜ ↄ ↕╣╢ ⁸ꜟ ♩כ ≢│⁸ ⌐ ─ ⅜№╢─╖≢⁸

─ ≢│ⱴꜟⱢ♫Ᵽ♅ │ ↕╣⌂⅛∫√⁹ ♩כꜟ⁸│≢ ⌐⅔™≡

⅜ ↄ ↕╣⁸ꜟ ♩כ ⅛╠ ⌐⅛↑≡ ⅜ ⅝ↄ ╢↓≤│ ⅛∫√ 7- 3 ⁹

⌐≈™≡⁸ ┘ ─ⱪ꜡♇♩ ≢│╛╛ ⌂╡⁸ ⌐ ≢│◄♂♫●

ⱴꜟⱢ♫Ᵽ♅⅜ ≤⌂∫≡™√─⌐ ⇔≡⁸ ≢│◄♂○○ⱴꜟⱢ♫Ᵽ♅⅜

≤⌂∫≡™√ 7- 1⁸7- 2 ⁹ ≢│ ≢◄♂♫●ⱴꜟⱢ♫Ᵽ♅⅜⁸ ≢◄

♂○○ⱴꜟⱢ♫Ᵽ♅⅜ ≤⌂∫≡™√ 7- 2⁸7- 3 ⁹ 

⁸2016│≡™≈⌐♩☻כ◌ ─ ╩ ∂≡⁸ ≤ ≤╙⌐ ⅝Ᵽ♅╩ ≤⇔≡

↕╣√⁹ ⅝Ᵽ♅ │♩☻כ◌─ ♩כꜟ─ ─╖≢ ↕╣╢⌐≤≥╕∫√⁹

Ᵽ♅│◄♂♫●ⱴꜟⱢ♫Ᵽ♅ ⅜ ↕╣√⁹○☻Ᵽ♅⌐≈™≡╙◄♂♫●ⱴꜟⱢ

♫Ᵽ♅ ⅜ ↕╣√ 7- 3 ⁹ 

∕╣∙╣─ⱪ꜡♇♩⌐≈™≡ ─ ─ ≤ ∆╢≤⁸ ♩כꜟ⁸≡™⅔⌐

≢│ ─ ⅜№╢╙── │ ↄ⁸ ⌐≈™≡│◄♂♫●ⱴꜟⱢ♫Ᵽ

♅⌂≥─ ⅜ ⇔≡ ♩כꜟ⁹╢™≡⇔ ♩כꜟ⁸│ ⌐ ═╢≤ │

⌂ↄ⁸ │ ⌐ ⇔ ⅜ ⅝™ 7- 4 ⁹ ♩כꜟ⁸≡™⅔⌐ ⁸ ≢◄♂

○○ⱴꜟⱢ♫Ᵽ♅⌂≥ ⇔≡ ↕╣╢⅜⁸ ≢ ⇔≡ ↕╣≡™╢◄♂♩

ꜝⱴꜟⱢ♫Ᵽ♅│ ⌂™⁹ⱴꜟⱢ♫Ᵽ♅ ─ ♩כꜟ│ ⌐⅔™≡ ↄ ↕╣

≡™╢ 7- 5 ⁹ 
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7- 1  
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7- 2  

 
 

7- 3  

8/14 8/25 9/1 8/6 8/13

W119,Q1,M5 W423,Q3,M23 W288,M55 W4 W7

W1 W6 W14 W1

W1 W1 W1

W12,M5 W94,M67 W68,Q2,M94

W34,Q1 W6,Q1,M6 W7,Q1,M20 W4 W10

179 630 550 8 18

5 5 5 2 3

W16 W1

W1

W1 W5 W13

W6 W6 W43

7 0 0 28 57

2 0 0 4 3

W4 W1

W1 W20

5 21

2 2

2016

 
 

 

8/14 8/25 9/1 8/6 8/13

125 449 343 917 20 8 28

1 6 14 21 1 1 2

1 1 1 3

18 161 164 343 9 14 23

41 13 28 82 11 63 74

186 630 550 1366 41 86 127

5 5 5 5 4 4 4

2016
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7- 1   

 

11

63

9

14

1

1

20

8

0

10

20

30

40

50

60

70

80

90

100

8/6 8/13  
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7- 4  

2011 2012 2014 2015 2016

8/6 8/12 8/9 8/8 8/14

W19 W335 W362,M28 W163 W119,Q1,M5

W2 W9 W1 W1

W3 W10 W2 W1 W1

W59 W66 W113,M29 W62, M2 W12,M5

W45 W3 W7,Q1M2 W3 W34,Q1

126 416 553 232 179

4 5 5 5 5

W1 W1

W1

W14 W1 W1 W12, M9 W1

W4 W3 W1 W6

20 1 4 23 7

4 1 2 3 2

R1

 
 

 

7- 5  

2010 2011 2012 2013 2014 2015 2016

8/6 8/6 8/12 8/6 8/9 8/4 8/6

W1 W4 W7,M1 W4 W4

W1

W1 W4, Q1 W1

W4 W4 W38 W5 W4

5 0 5 48 14 4 8

2 0 2 4 3 1 2

W5 W4 W16 W1 W16

W1

W1 W15 W9 W4

W5 W7 W29, M1 W15,M1 W37, M1 W5

W1 W18 W9 W51 W111 W4 W6

2 43 20 106 131 43 28

2 4 3 4 3 3 4

W2 W27 W7 W4 W2

W1 W8 M1 W5

W2 W1 W18 W5,M2 W5 W4

W17 W2 W37, Q1, M1 W6, M1 W4 W1

22 30 72 19 16 5

4 3 4 4 4 2
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ᵒ ▪ꜟⱪ☻ ﬞ  

▪ꜟⱪ☻ ﬞ ≢│⁸ ─ ≢♫●ⱴꜟⱢ♫Ᵽ♅⁸ⱥⱷⱴꜟⱢ♫Ᵽ

♅⁸○○ⱴꜟⱢ♫Ᵽ♅─ ⅜ ↕╣√ 7- 6 ⁹∕─℮∟⁸♫●ⱴꜟⱢ♫Ᵽ♅│

≢ ╘≡─ ≤⌂∫√⁹2013 ⌐ ↕╣√♩ꜝⱴꜟⱢ♫Ᵽ♅│ ↕╣⌂⅛∫√⁹

≢№╢☿▬ꜜ►○○ⱴꜟⱢ♫Ᵽ♅⌐≈™≡╙ ↕╣⌂⅛∫√⁹ │ⱥ

ⱷⱴꜟⱢ♫Ᵽ♅≢№∫√ 7- 7 ⁹ ≢│ ─ ⌐⅔™≡⁸ ⌐ ═ⱥⱷ

ⱴꜟⱢ♫Ᵽ♅╩ ⌐╛╛ ↄ ↕╣√ 7- 8 ⁹ ⌐≈™≡│⁸ ⌐

ⱴꜟⱢ♫Ᵽ♅ ─ ⅜ ↕╣≡™╢╙── ⱷ⸗ ⁸ │ ╟

╡ ⁸ ⅜ ⇔⁸ ≢│ ♩כꜟ√╕⁹√∫⅛⌂╣↕ ≢│ ⅜ ╕╡

⅜≢⅝⌂⅛∫√ 7- 7 ⁹ 

 

7- 6  

 

 

 

 

 

 

 

 

 

 

7- 7  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2011ה │ ⌐╟╡ ≢⅝⌂⅛∫√√╘ ─ ─ ╩

♫●ⱴꜟⱢ♫Ᵽ♅ β

♩ꜝⱴꜟⱢ♫Ᵽ♅ β

ⱥⱷⱴꜟⱢ♫Ᵽ♅ β

○○ⱴꜟⱢ♫Ᵽ♅ β

0 0 β

0 0 β

♫●ⱴꜟⱢ♫Ᵽ♅ W1

♩ꜝⱴꜟⱢ♫Ᵽ♅

ⱥⱷⱴꜟⱢ♫Ᵽ♅ W24

○○ⱴꜟⱢ♫Ᵽ♅ W2

27 0 0

3 0 0

W ⅝Ᵽ♅ 

β7 26 │ ⌐ ™R3

2016

7/26

8/9
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7- 8 

 

2010 2012 2013 2015 2016 2010 2013 2015 2016

7/19 7/24 7/12 7/29 7/26 8/16 8/19 8/20 8/9

♫●ⱴꜟⱢ♫Ᵽ♅ W1

♩ꜝⱴꜟⱢ♫Ᵽ♅ W1

ⱥⱷⱴꜟⱢ♫Ᵽ♅ W1 W18, Q1 W5 W14, M2 W3 W35 W7 W24

○○ⱴꜟⱢ♫Ᵽ♅ W2 W2 W1 W2 W4 W2

3 21 5 17 0 5 40 7 27

2 2 1 2 0 2 3 1 3

♫●ⱴꜟⱢ♫Ᵽ♅

♩ꜝⱴꜟⱢ♫Ᵽ♅

ⱥⱷⱴꜟⱢ♫Ᵽ♅ W28 W25, Q2 W1 W2 W2

○○ⱴꜟⱢ♫Ᵽ♅ W4 W1

32 28 1 2 0 2 0 0 0

2 2 1 1 0 1 0 0 0

♫●ⱴꜟⱢ♫Ᵽ♅

♩ꜝⱴꜟⱢ♫Ᵽ♅ β

ⱥⱷⱴꜟⱢ♫Ᵽ♅ W20 W17 W5, M1 β

○○ⱴꜟⱢ♫Ᵽ♅ W1 W2 W1 β

21 19 1 6 0 0 0 0 0

2 2 1 1 0 0 0 0 0

W ⅝Ᵽ♅ Q Ᵽ♅ β ─√╘

2015ה ─ ⌐ ™7 ⅔╟┘8 ─ ─ ╩ ≤⇔√

2011ה 2014ה │ ≢⅝⌂⅛∫√

7 8

 

 

ᵓ ─   

 ─ ≢ 2016 ╕≢⌐ ↕╣√ⱴꜟⱢ♫Ᵽ♅ ─ │ 34 ≢⁸∕

╣∙╣─ ≢│ 31 ⅜ ↕╣≡™╢⁹2016 ─ ─ ≢ ↕╣√ │

12 ≢⁸8 14 │ 11 ⁸8 25 ≤ 9 1 │ ≤⁸ ⅜ ™ ⅜ ⌂⅛∫

√⁹ ⅛╠ ⌐⅛↑≡ ⅜ ╦╣√ 2013 ╛ 2014 ⌐ ═╢≤⁸ ⅜ ™

┼─ │ ↕╣⌂⅛∫√⁹2016 ⌐ ⅜ ⅛∫√ │♅◦ⱴ▪◙Ⱶ≢⁸

14 ⌐ ═≡ 25 ≤ ⅜ ↄ⁸ 25 ⌐│ 416 ─◄♂♫●ⱴꜟⱢ

♫Ᵽ♅─ ⁸◄♂ⱥⱷⱴꜟⱢ♫Ᵽ♅⁸◄♂○○ⱴꜟⱢ♫Ᵽ♅⁸◄♂♩ꜝⱴꜟⱢ♫Ᵽ♅⅜

⇔≡™√⁹ ™≢ ⅜ ⅛∫√─│ ∂ↄ▪◙Ⱶ ─♫●Ᵽ◐♃◙Ⱶ≢⁸◄♂ⱥ

ⱷⱴꜟⱢ♫Ᵽ♅ ─ⱴꜟⱢ♫Ᵽ♅ ⅜ ⇔≡™√⁹∕─ ⌐│♄▬☿♠♩ꜞ◌Ⱪ♩

┼─◄♂♫●ⱴꜟⱢ♫Ᵽ♅─ ⅜╛╛ ⅛∫√⁹↓╣╠─ │⁸♅◦ⱴ♠●◙◒

ꜝ┼─ ⅜ ⅛∫√ 2013 ╩ ⅝⁸╒╓ ⌐╖╠╣√ 7- 9 ⁹  

 ─ ≢ 2016 ╕≢⌐ ↕╣√ⱴꜟⱢ♫Ᵽ♅ ─ │ 42 ≢⁸∕╣

∙╣─ ≢│ 30 ⅜ ↕╣≡™╢⁹2016 ─ ─ ≢ ↕╣√ │ 16

≢⁸ 6 │ ⁸ 13 │ 14 ≢⁸ ─ ─ ⅜⁸ ─ ™ ┼─



 

119 

 

⅜ ↄ ↕╣√⁹ ─ ╩ ╖⁸ ↄ─ⱴꜟⱢ♫Ᵽ♅ ⅜ ↕╣√ 2013

╛ 2014 ⌐ ═╢≤⁸2016 │ ↕╣√ⱴꜟⱢ♫Ᵽ♅ ─ ╛ ─ │

⌂⅛∫√⁹2016 ⌐ ⅜ ╙ ⅛∫√ │♅fi◓ꜟⱴ≢⁸∕─ ⌐►◖fi►♠

◑⁸ⱴꜟⱣ◦⸗♠◔⁸▪○ⱡ♠●◙◒ꜝ─ ⅜ ⅛∫√⁹ ─ ⌐│

⅜ ⅛∫√Ⱶꜘⱴ◘꞉▪◙Ⱶ┼─ ⅜ 2016 │ ⌂⅛∫√ 7- 10 ⁹ 4- 2╛ 4- 3

─ ⱨ▼ⱡ꜡☺כ ─ ╩╖╢≤⁸ ≢│ 2016 ─Ⱶꜘⱴ◘꞉▪

◙Ⱶ─ ⅜↓╣╕≢╟╡ ↄ⁸ ⅜ ≢№∫√√╘≤ ⅎ╠╣╢⁹ 

 ▪ꜟⱪ☻ ﬞ ≢ 2016 ╕≢⌐ ↕╣√ⱴꜟⱢ♫Ᵽ♅ ─ │

20 ≢⁸∕╣∙╣─ ≢│ 10 ⅜ ↕╣≡™╢⁹2016 │ ╩ ∫√

⅜⁸ ⌐ ╕╣≡ⱴꜟⱢ♫Ᵽ♅ ─ ⅜ ↕╣√─│ ─╖≢⁸ ─

⅜ ↕╣⁸∕─℮∟─◒꜡♩►ⱥ꜠fi≤○ꜘⱴꜞfi♪►│ ╘≡ ⅜ ↕╣√

≢№╢⁹ ⌐ ─ ⅜ ╦╣ 100 ─ⱴꜟⱢ♫Ᵽ♅ ⅜ ↕╣√ 2012

⌐ ═╢≤⁸2016 ╩ ╗ ─ │ⱴꜟⱢ♫Ᵽ♅ ─ ⁸ ─ ≤╙⌐╛

╛ ⌂™ ⌐№∫√⁹2016 ⌐ ⅜ ╙ ⅛∫√ │Ɫ◒◘fiⱨ►꜡≢ⱥⱷⱴ

ꜟⱢ♫Ᵽ♅⅜ ⇔≡™√⁹ ™≢ ⅜ ™─│ꜘ♅♩ꜞ◌Ⱪ♩≢⁸ⱥⱷⱴꜟⱢ♫

Ᵽ♅⁸○○ⱴꜟⱢ♫Ᵽ♅⁸♫●ⱴꜟⱢ♫Ᵽ♅⅜ ⇔≡™√⁹ ─ ⌐ ═╢≤⁸2016

│ ⅜ ™ ┼─ ⅜ ⅛∫√ 7- 11 ⁹ 4- 2─ ▪ꜟⱪ☻ ─ ⱨ▼

ⱡ꜡☺כ ─ ╩╖╢≤⁸2016 │ ─ ⌐ ═≡ ⅜ ™ ⅜ ↄ⁸ │

⅜ ™ ─ ╙⁸ ↄ⅛╠ ≢⅝√ ⅜№╢⁹  

 

ᵔ ─   

 ─ ─ ≢│⁸ ≢ ⁸ ≢ 14 ⁸ ⱪ꜡♇♩ ╦∑

≡ 20 ─ ⅜ ↕╣√⁹ ≢│◖ⱴ◒◘ ≢ 11 ⁸ ≢ 21 ⁸

ⱪ꜡♇♩ ╦∑≡ 28 ⅜ ↕╣√⁹ ⁸ ⱷ♇◦ꜙ ≤╙⌐⁸ ─

╛ ─ ⅜⁸ ─ ╛ ◖ⱴ◒◘ ╟╡╙ ⅛∫√⁹

╩╖╢≤⁸ ─ │ ⱷ♇◦ꜙ ⅜ ⇔≡™√⅜⁸ ≤⇔≡│ ⱪ꜡♇

♩─℮∟ ⱪ꜡♇♩≢ ⇔≡™√ 7- 12 ⁹ 

▪ꜟⱪ☻ ≢│⁸ ≢ ⁸ ≢ ⁸ ⱪ꜡♇♩ ╦∑≡ 11 ─

⅜ ↕╣√⁹ ╛ ⱷ♇◦ꜙ │ ⱪ꜡♇♩≢ ⅝⌂ ™│⌂⅛∫√⅜⁸

─ │ ⌂∫≡™√⁹ ─ ╩╖╢≤⁸ ─ ─ ⱷ♇◦ꜙ

⅜ ⇔≡™√⅜⁸ ≤⇔≡│ ⅝⌂ │⌂⅛∫√ 7- 13 ⁹ 

≢│⁸ ﬞ ≢ ⁸ ≢ ⁸ ﬞ ≢ ╩ ╗ ⁸

ⱪ꜡♇♩ ╦∑≡ 14 ─ ⅜ ↕╣√⁹ ⁸ ⱷ♇◦ꜙ ≤╙⌐⁸

─ ╛ ﬞ ─ ⅜⁸ ─ ﬞ ╟╡╙ ⅛∫√⁹

╩╖╢≤⁸ ﬞ ≢ 2013 ⌐ ⇔≡™√⅜⁸ ≤⇔≡│ ⅝⌂ │ ⅛∫

√ 7- 14 ⁹ 

▪ꜟⱪ☻ ≢│⁸ⱪ꜡♇♩ A≢ 13 ⁸ⱪ꜡♇♩ B≢ ⁸ⱪ꜡♇♩ C≢ ⁸

ⱪ꜡♇♩ ╦∑≡ 16 ─ ⅜ ↕╣√⁹ ⁸ ⱷ♇◦ꜙ ≤╙⌐⁸

─ⱪ꜡♇♩A─ ⅜⁸ ─ⱪ꜡♇♩ B╛ⱪ꜡♇♩C╟╡╙ ⅛∫√⁹ⱪ꜡♇♩ B

─ ╩╖╢≤ │ ╦╠⌂™⅜⁸ ⱷ♇◦ꜙ │ ⇔≡™√ 7- 15 ⁹ 
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│⁸ ─ ⅜ ⌐ ⌂ↄ⁸ │ ≢ ⅜ ↕╣

√─╖≢№╢⁹ ⱷ♇◦ꜙ ╙ ⱷ♇◦ꜙ≤╦∏⅛≢№∫√⁹ ╩╖╢≤

│ ⇔√⅜⁸ ⱷ♇◦ꜙ │ ⇔≡™√ 7- 16 ⁹ 
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7- 9  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2010 2011

7/26 8/6 7/27 8/12 8/19 7/17 7/28 8/3 7/17 7/29 8/9 8/4 8/8 8/14 8/21 8/14 8/25 9/1

1

4 1 3 36 5

1

1

20 2

5 1 5

1

7

1 2 9 1

1

1 12 3 7 2 1

2 2

4 1 8 1 5 1 1

6 5 6 55 3 17 4

1 1 1 1

1 1 1

2

1

2 1

4 5 1

4

2 3

1 1

1

1 11 14 3 1

3 3 4 7 5

1 3

3 1

108 45 2 17

149 17 5

1

4

23

2

1

1

2 2 1 3 3 2 2

1

1

1 1 2 4 3 1

18 1 3 13 1 5 2

2 15 8 5 2 16 8 17 10 17 6 28 9

1 3

1 2 1

3 2 1 11 33 7 7

1 1 9 6 1

1 3 1 2 1

1

1

1

<4 2 3 5 2 4 2

1

1

2

1 2 1

3 11 1

1 1 1

2

1

1

1

3 11 12 311 374 35 91 71 356 97 138 229 161 105 416 333

1 1 2 9 1 1 1 1 6 14

2 1 1 6 1 1 5 1

<17 44 9 2 70 1 31 27 20 57 106 70 2 70 127

<4 15 1 2 1 1 24 15 2 9 22

1

1 2 1 2 1 1

1

1

<17 12 1 2 13 22 13 20 2

1

2

1 1 1

2 2 1

2 1

3 2

1 1

1 1 1 1

6 1 7 11 1 1 1 2 3 1

1 8 3 4 2 2 2 1 1 1 1

13 2 62 42 13 36 26 102 16 7 3 13 91 36

1 2 1 1 5 8 1 16 2 6

1 3

2 2 2 2 3

1

1

1 2

1 4 1

24 146 46 417 444 40 381 467 111 238 556 202 255 392 267 184 628 550

3 13 7 10 4 8 14 25 9 15 12 8 6 6 4 11 4 4

3 13 9 1212 31 20

20162014 20152012 2013


