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ה  

─  11010 2 30   1       

    

₈ ⅎ╢₉≤™℮ ─ ╖╩ ⇔⁸ ─ ≤ ╩ ∆╢╟

℮⁸╕√⁸ ╠ ≢⅝╢ ─ ╩ ∆╢╟℮ ╩ ℮⁹∕─√╘⌐⁸

√∟⅜ ∫≡™╢ ≤∕─ ╩ ∆╢≤™℮ ╩≤╢⁹∆⌂╦∟⁸

₈ ╢₉⁸₈ ⅛╢₉─ ⌐╟╡⁸ ─ ╩ ∆╢⁹₈ ⇔™₉⁸

₈ ∞₉ ─ ⌐╟╡⁸ ╠─ ─ ⅝╩ ╖╢↓≤╩ ∆⁹₈∆═⅝

≢№╢₉⁸₈╟™₉─ ⌐╟╡⁸ ─ ⌐ ╡ ∫≡™╢ ╩ ∆

╢⁹ ⌐⁸ ╩ ⇔≡₈ ₉≤™℮ ─ ⌐ ┘≈↑╢⁹ 

    

1 ╠⅜ ℮ ≤∕─ ╩ ⌐ ⅎ╢↓≤⅜≢⅝╢⁹ 

2 ─ ─ ≤ ╩ ⇔⁸ ╩ ⌐ ≢⅝╢⁹ 

3 ─ ₁⌂ ╩ ⇔≡ ⅎ⁸∕╣⅜ ⌐⅔™≡ √∆ ⅔╟┘

ꜞ☻◒╩ ⇔⁸ ╩◖fi♩꜡כꜟ∆╢ ⅜ ⅛╢⁹ 

4. ⌐⅔™≡ ╡ ∫≡™╢ ─ ≤ ╩ ⇔⁸ ≤⇔≡

⌐ ∆╢⁹ 

5 ≤⇔≡─ ╩♩♇ꜞⱧ☻ה▪◔≥ ⇔⁸ ╠─ ⌐ ⅛℮

≤∆╢⁹ 

⁸ ♪כ꞉כ◐ ⁸ ה ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ 

       

ה       
 

─  
 

 ⌐≈™≡ 

 

1. ⌐▪◔ה  ⌂   

2.  ⌂ ™ ה ─  

Ἒ │ ⌐╟╢⅜⁸≢⅝╢ ╡ ꞉

╩◒כ ⅎ╢ 

⌂─

≢⁸ │

⌐⌂⇔⁹ 

 

 ≤ (1)  ≤  1.  ↓≤┌─₆ ₇ 

2.  ≤ ( )   

3.  ─₈ ∆╢₉ ≤₈ ⅝⅛↑

╢₉  

─

│

⌐≡ ⁹ 

 

 ≤ (2)   

 

1. ≢⅝╢ ─   

2. ה  ─  

3.  ≢⅝⌂™  

4. ה  ה   

  

 ≤ (3)  ≤  

 

1. ↕╣√ ╩ ≤∆╢

ה  

2. ─ ↕≤  

3. ≤  

 

  



 

 ≤ (4)  ─ ≤

 

ה .1 ה   

2. ≤∕─   

3. ≤ ⅎ ─  

  

 ≤ (1)  ≤∕─  1. ₈ ₉≤│ 

ה™ .2   ™√∫←∆ↄה™

ה™⇔ .3  ╪╠⅛⇔↑ה™⇔

4. ─ ╖─  

  

 ≤ (2)  ≤  

 

ה .1 ה  

2. ─◖fi♩꜡כꜟ≤  

3. ≤ ─ (₈ ⇔↕₉╩

∆╢ )  

  

 ─╕≤╘≤꞉1 ◒כ 7 ╩ ╡ ╡⁸ ⁸ ┼─

╡ ╖(1)  

  

 ≤ (1 )  ≤│ ⅛ 

 

ה .1 ⅛╠ ┼ 

2. ≤│ 

3. ≤₈ ⅝₉ 

4. ⌐ ⌂ ─  

  

10 ≤ (2)  ⌐⅔↑╢

 

 

1. ─ ♃▬ⱪ ₄ ₅≤

₄ ∕╣∙╣₅ 

2. ⌐⅔↑╢ ─ Ⱶ◖ה

ה▫♥♬ꜙ  

3. ≤⇔≡ ℮◔▪─  

  

11 ≤ (3) ה  ─

 

 

─▪◔ה .1  

2. ⌐⅔↑╢  

ה .3 ─ ≤  

  

12 ≤ (4) Ⱨ☻ה▪◔≥▪◔ 

ꜞ♇♩ 

 

1. ◔▪─ ≤  

2. ◖Ⱶꜙ♬◔כ◦ꜛfi─  

3. ─ ─▪◔ה ◔▪ꜞfi◓  

─⧵≥♩♇ꜞⱧ☻ה▪◔ .4  

  

13 ≤ (5) ה  ה

↕ 

 

1. ₈ ₉─ 2≈─  

2. ≤  

3. ≤ ─▪☿☻ⱷfi♩  

4. ─ ≢ ╩ ⅎ╢ 

  

14 ≤ (6) ⱪ꜡☿☻ 

 

1. ╡≢ ℮  

2. ≢ ℮ ≤∕─№╡  

Ɽ♃כ♫ꜞ☼ⱶה - הꜟ♦⸗

- ⸗♦ꜟ 

  

15 (2)  ─ ╡ ╡≤

꞉כ◒ 

─ ╡ ה╡ ה ┼

─ ╡ ╖(2)  

  

 ⌐⌂⇔ 



 

ה  ₐ ♥◐☻♩2020e ╘⌐ ∆╢ ⁹ 

╕√⁸♦☺♃ꜟ ₐ♫כ◦fi◓ה◓ꜝⱨ▫◌ₑ─ ╩ ∆╢⁹ 

◒כ꞉הⱪכꜟ◓  ┼─ ⁸ ┼─ ╡ ╖ 30 ⁸

꜠ⱳכ♩ 70  

⅛╠─ 

ⱷ♇☿כ☺ 

↓─ │⁸ ⌐ ╩ ╢↓≤≢│⌂ↄ⁸ ⌐≤╠╦╣∏ ⌐ ⅎ╢

⁸ ₁⌂ ╩ ⌐ ─╙─⌐∆╢ ╩ ℮↓≤╩ ∆╙─≢∆⁹

╦⌂™╟℮⌐⁸⅔⅛⇔⌂↓≤╩ ╦⌂™╟℮⌐≤ ∫ ╖ ⌐⌂╠∏⌐⁸

⌐ ⅎ≡ ↕™⁹ 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

shimizu iwate - uhms.ac.jp ▪♪꜠☻ ─ │ ≢∆─≢⁸

⌐⇔≡ ∫≡ↄ∞↕™ ⁹ ○ⱨ▫☻▪꞉כ ⌐ ╘╕∑╪⁹ ⇔√™↓

ה≥ ⇔√™↓≤⅜№╢ │⁸╕∏ ─▪♪꜠☻⌐ⱷ⁸≡⇔╩ꜟכ ─

▪ⱳ▬fi♩ⱷfi♩╩≤∫≡ ↕™⁹ 

─ ─

 
ủ ה  

─  ≢ ─ ⌐≈™≡─ ╩ ה ≤ ≢ ™⁸╕√

≢ ⇔≡™╕∆⁹ 

≢ ⌐ ╦╢

─  
 ủ ה  

⌐ ⌐ ╦╢

 

 

╩ ⅛⇔√ 

 

⅛╠ ↕╣√ ─ ⌐≈™≡─ ─ ⅔╟┘

─ ╩ ╕ⅎ≡⁸ ⌐ ≈ ╩ ⇔≡™╕∆⁹ 

 

  

mailto:shimizu@iwate-uhms.ac.jp
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ה  

 з 11020 2 30   1  
  

Lester  Ng 

    

⁸ ╩ ╣╢ ⅜ ⅎ≡™╕∆⁹∕╣⌐ ™⁸ ⌐⅔™≡

╙ ≢─ ⅜ ╠╣╢ ⅜ ⅎ≡⅝╕⇔√⁹∕℮⇔√ ⌐ ≢⅝╢

╟℮⌐⌂╢√╘⌐⁸ з≢│⁸ ─ ╩ ⇔≡™⅝╕∆⁹ ⌐

↕╣╢ ⌐ ≠⅝⁸ ╩ ≤⇔ ─ ╩ ™╕∆⁹ 

    
⌐⅔™≡ ≤⇔≡ ↕╪≤ ≢◖Ⱶꜙ♬◔כ◦ꜛfi╩ ╣╢

╟℮⌐⌂╢↓≤╩ ≤⇔⁸∕─√╘⌐ ⌂ ☻◐ꜟ╩ ∆╢⁹ 

 fiꜛ◦כ◔♬ꜙⱵ◖─≥ ♪כ꞉כ◐

       

ה       
 

─  
 

 ▬fi♩꜡♄◒◦ꜛfi 

◓fi▫♦כꜞה 1 

ה ─ ╘ ⁸♥◐☻♩⁸ ⌐≈™

≡─  

 ◒כⱪ꞉כꜟ◓ה

ה  

⌂

⌐≈™

≡│⁸

⌐ ⇔

╕∆⁹  

Lester  

◓fi▫♦כꜞה  2 Unit 1 Greeting and Registration  Lester  

◓fi▫♦כꜞה  3 Unit 2 Hospital Department  / Directions  Lester  

◓fi▫♦כꜞה  4 Unit 3 Vital Signs and Medical 

Questionnaire  

Lester  

◓fi▫♦כꜞה  5 Unit 4 Internal Medicine (1)  Lester  

◓fi▫♦כꜞה  6 Unit 5 Internal Medicine (2)  Lester  

◓fi▫♦כꜞה  7 Unit 6 Internal Medicine (3)  Lester  

◓fi▫♦כꜞה  8 Unit 7 Urology  Lester  

◓fi▫♦כꜞה  9 Unit 8 Surgery / Orthopedics  Lester  

◓fi▫♦כꜞה 10 10 Unit 9 OB - GYN Lester  

◓fi▫♦כꜞה 11 11 Unit 10 Pediatrics  Lester  

◓fi▫♦כꜞה 12 12 Unit 11 Giving Tests  Lester  

◓fi▫♦כꜞה 13 13 Unit 12 Before and After an Operation  Lester  

◓fi▫♦כꜞה 14 14 Unit 13 Medications  Lester  

fi Lesterꜛ◦כ♥ⱪ꜠♀fiה ╘≥╕ 15  

 ⌐⌂⇔  

ה   ⁸  ⁸2018 

ₐ ─  ▬fiⱪ♇♩⅛╠▪►♩ⱪ♇♩┼₉  

 50 ⁸ ꜠ⱳכ♩ ┘Ⱶ♬♥☻♩ 50  

⅛╠─ 

ⱷ♇☿כ☺ 

⇔╖⌂⅜╠ ⌐ ╪≢™⅝╕⇔╞℮⁹∕⇔≡⁸◒ꜝ☻≢│Β ₁≤ΐ ⅎ

≡ ↕™⁹∕℮⇔√ ⅜⁸ ╛Ⱳ◐ꜗⱩꜝꜞכ╩ ╣⅜√™╙─⌐⇔≡ↄ╣

╕∆⁹ 



 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

 

─ ─ 

 
 

─   

≢ ⌐ ╦╢

─  
  

⌐ ⌐ ╦╢

 

 

╩ ⅛⇔√ 
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ה  

 и 11030 2 30   2  
 

Lester  Ng 

    

з≢ √ ─ ╩╙≤⌐⁸ ≢ ∆╢ ₁⌂ ⌐ ≢⅝

╢ ⌐╟╢◖Ⱶꜙ♬◔כ◦ꜛfi ╩ ⇔╕∆⁹ ⌐│⁸ ─

⌐╟╡⁸ ─ ╩ ≢ ≢⅝╢ ╩ ╘╕∆⁹ 

    
1 з≢ ⇔√ ─ ╩╙≤⌐⁸ ⌐╟╢ ─  

2 ─○ꜞ☺♫ꜟ  

 fiꜛ◦כ◔♬ꜙⱵ◖─≥ ♪כ꞉כ◐

       

ה       
 

─  
 

 ▬fi♩꜡♄◒◦ꜛfi 

◓fi▫♦כꜞה 1 

ה ─ ╘ ⁸♥◐☻♩⁸ ⌐≈™

≡─  

Chapter 1 Welcoming a Patient  

ה  

⌂

⌐≈™

≡│⁸

⌐ ⇔

╕∆⁹  

Lester  

◓fi▫♦כꜞה  2 Chapter 2 Taking a Vital Signs  Lester  

◓fi▫♦כꜞה  3 Chapter 3 Pain Assessment  Lester  

◓fi▫♦כꜞה  4 Chapter 4 Feeling So Sick!  Lester  

◓fi▫♦כꜞה  5 Chapter 5 Transferring a Patient  Lester  

◓fi▫♦כꜞה  6 Chapter 6 Medical Department  Lester  

◓fi▫♦כꜞה  7 Chapter  7 Review and Medical Terminology Lester  

◓fi▫♦כꜞה  8 Chapter 8 Personal Care  Lester  

◓fi▫♦כꜞה  9 Chapter 9 Giving Medication to a Patient  Lester  

◓fi▫♦כꜞה 10 10 Chapter 10 Elimination  Lester  

◓fi▫♦כꜞה 11 11 Chapter 11 Chronic Diseases  Lester  

◓fi▫♦כꜞה 12 12 Chapter 12 Critical Care / Operating Room  Lester  

◓fi▫♦כꜞה 13 13 Chapter 13 Pregnancy Check - up Lester  

◓fi▫♦כꜞה 14 14 Review and Medical Reading  Lester  

fi Lesterꜛ◦כ♥ⱪ꜠♀fiה ╘≥╕ 15  

 ⌐⌂⇔  

ה   ⁸Christine D. Kuramoto ⁸  ⁸2019 

ₐTalking with Your Patients in  English ▪♬ⱷ≢ ┬ ₑ  

 50 ⁸ ꜠ⱳכ♩ ┘Ⱶ♬♥☻♩ 50  

⅛╠─ 

ⱷ♇☿כ☺ 

з≢ ⇔√ ╩ ╡ ╡⌂⅜╠⁸ ≢ ⅎ╢ ◖Ⱶꜙ♬◔כ◦ꜛfi

╩ ⇔≡™⅝╕⇔╞℮⁹ ≢ ╪∞↓≤╩ ─╙─⌐⇔⁸↕╠⌐ ╩

┌⇔≡™↑╢╟℮⁸Ώ ΐ╩≈ↄ╡│∂╘≡™√∞⅝╕∆⁹ │

≢ ⇔⁸ ⌐≈ↄ∫≡™⅝╕∆⁹ 



 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

 

─ ─ 

 
  

─   

≢ ⌐ ╦╢

─  
   

⌐ ⌐ ╦╢

 

 

╩ ⅛⇔√ 

 

 

 

  



 

 ♪כ◖   
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ה  
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ה  

 11040 1 30   4  
 

    

    

з⁸и≢ ⇔√ ╩ ⌐⁸ ─ ≢ ∆╢ ◖

Ⱶꜙ♬◔כ◦ꜛfi─ ╛ ≢ ↕╣√ ™ ╩ ∆╢⌂≥⁸

⌐ ↄ ╣╢↓≤╩ ⇔≡⁸ ╛ ≢ ⌐ ⅛∑╢ ╩ ∆╢⁹ 

    
з⁸и≢ ⇔√ ─ ╩╙≤⌐⁸ ≢ ⅎ╢ ╩ ∆

╢⁹ 

 Ⱶꜙ♬◔Ί◦ꜛfi◖─≥ ♪כ꞉כ◐

       

ה       
 

─  
 

 ▬fi♩꜡♄◒◦ꜛfi 

◓fi▫♦כꜞה 1 

ה ─ ╘ ⁸♥◐☻♩⁸ ⌐≈™

≡─  

Unit 1 ┬ Ⱳꜝfi♥▫▪

─  

ה

 

⌂ ⌐

≈™≡

│⁸

⌐

⇔╕∆⁹  

 

◓fi▫♦כꜞה  2 Unit 2 ♫ⱡ♥◒≢⅔ ⌐   

◓fi▫♦כꜞה  3 Unit 3 ╛ꜜ●≢ ⌂ ╩ ∕℮  

◓fi▫♦כꜞה  4 Unit 4 ⌐ ╙ ↄ ⅜⌂ↄ⌂╢

≤│ 

 

◓fi▫♦כꜞה  5 Unit 5 ▬fiⱨꜟ◄fi◙─ ≤꞉◒♅fi

─  

 

◓fi▫♦כꜞה  6 Unit 6 ─ │ ≢│⌂ↄ ≢

 

 

◓fi▫♦כꜞה  7 Unit 7 │╙℮ ╠⌂™≢   

◓fi▫♦כꜞה  8 Unit 8 ⌐│Ɽ♇♅╩ ∫≡   

◓fi▫♦כꜞה  9 Unit 9 100 ╩ ⅎ╢

─  

 

◓fi▫♦כꜞה 10 10 Unit 10 50 ─ ⅜╪ ⅛╠≥╣╩

┬═⅝  

 

◓fi▫♦כꜞה 11 11 Unit 11 ⅜╪╩ ∆╢   

◓fi▫♦כꜞה 12 12 Unit 12 ╩ ⇔√   

◓fi▫♦כꜞה 13 13 Unit 13 ╩ ⇔√ 2  

◓fi▫♦כꜞה 14 14 Unit 14 │ ⌠ ╩ ─ ≢ ═╢

⅛ 1 

 

◓fi▫♦כꜞה 15 15 Unit 15 │ ⌠ ╩ ─ ≢ ═╢

⅛ 2 

 

 ⌐⌂⇔ 



 

ה  
 ⁸  ⁸Bill Benfield ⁸2019 

ₐMedical Front Line VOA ≢ ╘╢ ─ ⁸e  

 50 ⁸ ꜠ⱳכ♩ ┘Ⱶ♬♥☻♩ 50  

⅛╠─ 

ⱷ♇☿כ☺ 

₁⌂ ⅛╠ ╩ ⌐ⱴכ♥⌂╪≤⁹∆╕⅝™≢╪ ⅜№╡╕∆⅛ ╕

╩ⱴכ♥⁸│∏ ≈ ╪≢ↄ∞↕™⁹ ⌐ⱴכ♥∞╪ ∆╢ ╩ ⌐ ↑≡™

≡™≈⌐ⱴכ♥─⧵⁸√╕℮⁹╞⇔╕⅝ ⇔⁸ ╩ ⅎ╢√╘─ ╩ ⇔

╕⇔╞℮⁹ 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

 

─ ─ 

 
 

─  ⌐⅔↑╢  

≢ ⌐ ╦╢

─  
  

⌐ ⌐ ╦╢

 

 

╩ ⅛⇔√ 
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ה  

 11050 2 60   1  
  

    

    

⅜ ╪∞ ─ ─ ⌐⅔™≡ ≤⌂╢ ─ ╩ ∆╢

≤≤╙⌐⁸ ╩ ∆╢⁹ ⌐│⁸ ⌂ ⱴ⌐⁸כ♥╩

)◒כⱪ꞉כꜟ◓ ⁸ ⁸ⱪ꜠♀fi♥כ◦ꜛfi⁸ ╩ ∂⁸

⌐⅔↑╢ ⌐ ⌂ ╩ ⅛╠ ┬⁹ ─ ≤⌂╢

≤⁸∕╣╠╩ ⅛⇔√ⱪ꜠♀fi♥כ◦ꜛfi─ ╩ ה ∆╢↓≤≢⁸3

₈ ≤ ₉┼≤≈⌂→╢⁹ 

    

╩כ◦ꜝ♥ꜞ .1 ⌐≈↑⁸ ─ ⌂ ⅜≢⅝╢⁹ 

2. Office ─ ⌂ ╩ ╩♃כ♦⁸↑≈⌐ ⌐ ∆╢↓≤⅜≢⅝╢⁹ 

3. Office ╩ ⇔⁸ ╩ ⌐ ∆╢↓≤⅜≢⅝╢⁹ 

⁸Officeכ◦ꜝ♥ꜞ ♪כ꞉כ◐ ⁸ ⁸ ⁸ⱪ꜠♀fi♥כ◦ꜛfi 

       

ה       
 

─  
 

 ▬fi♩꜡♄◒◦ꜛfiз ─ ╘    

 ▬fi♩꜡♄◒◦ꜛfiи Ⱡ♇♩꞉כ◒─    

ה  ה  ●▬♄fi☻   

   ꜟꜝ⸗≥▫♥ꜞꜙ◐☿ כ◦ꜝ♥ꜞ 

 Word ─ з    

 Word ─ и    

 Word ─ й    

 Word ─ к ꜠ⱳכ♩  ⁸

№╡ 

 

 ꜠ⱳכ♩☻♃▬ꜟ●▬♪з    

10 ꜠ⱳכ♩☻♃▬ꜟ●▬♪и    

11 PowerPoint ─ з    

12 PowerPoint ─ и ♦◙▬fi ⁸

№╡ 

 

13 ⱪ꜠♀fi♥כ◦ꜛfi з ⱪ꜠♀fi─    

14 ⱪ꜠♀fi♥כ◦ꜛfi и ⱪ꜠♀fi    

15 ⱪ꜠♀fi♥כ◦ꜛfi й ◓ꜟכⱪ꞉כ◒  

 ≤  

  

16 ⱪ꜠♀fi♥כ◦ꜛfi к ⱪ꜠♀fi    

17 ⱪ꜠♀fi♥כ◦ꜛfi л ⱪ꜠♀fi    

18 ⱪ꜠♀fi♥כ◦ꜛfi м ⱪ꜠♀fi    

19 ⱪ꜠♀fi♥כ◦ꜛfi  ( )   



 

20 ⱪ꜠♀fi♥כ◦ꜛfi  ( ) ⁸

№╡ 

 

21 Excel ─     

22 ▪fi◔כ♩ ◒כⱪ꞉כꜟ◓   

 ▪fi◔כ♩  

  

23 Excel з    

24 Excel и    

25 Excel й ◒꜡☻    

26 Excel к ◒꜡☻    

27 Excel л ◓ꜟכⱪ꞉כ◒  

 ▪fi◔כ♩  

  

28 Excel м ◓ꜟכⱪ꞉כ◒  

 ▪fi◔כ♩  

⁸

№╡ 

 

29 Excel н ◓ꜟכⱪ꞉כ◒  

 ▪fi◔כ♩ ( ) 

  

30 Excel о ◓ꜟכⱪ꞉כ◒  

 ▪fi◔כ♩ ( ) 

⁸

№╡ 

 

 ⌐⌂⇔ 

ה  ◄ⱨהכ○ה◄ⱶ ₈ ₉FOMכ◦ꜝ♥ꜞ  

2015  ₈♦◙▬fi ₉SB◒ꜞ◄▬♥▫Ⱪ 

─ │⁸ ─ ⱪꜞfi♩⌐ ℮⁹ 

 ─ ♥☻♩ 50 ⁸ ─ 50%  

⅛╠─ 

ⱷ♇☿כ☺ 

∞↑≢│ ⌐≈⅛⌂™ ⌂─≢⁸ ⌐ ╩ ⅛⇔⌂⅜╠ ┘╕⇔╞℮⁹▪

fi◔כ♩ ⁸ⱳ☻♃כ ⁸ⱪ꜠♀fi♥כ◦ꜛfi─ ─⌂⅛≢ ─ ╩

╢ ╩ ↑≡№╢─≢⁸ ≢ ⇔⌂⅜╠ ╩ ╘≡™⅝╕⇔╞℮⁹ 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

ⱷ⁸☻꜠♪▪ꜟכ ╩ ∆╢⁹ 

○ⱨ▫☻▪꞉כ│ ⌐ ╘⌂™⅜⁸ ⇔≡⅛╠ ─↓≤ 

─ ─ 

 
  ה 

─   

≢ ⌐ ╦╢

─  
  ה  

⌐ ⌐ ╦╢

 

 

╩ ⅛⇔√ 
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≤  11060 2 30   3  
  

    

    

─ ╛ ⌐⅔™≡ ≤⌂╢ ─ ╩ ┘⁸

╩ ⇔ ה ╩ ∆╢ ╩ ⌐≈↑╢⁹ ⌐│⁸ ─ ⁸

╛◓ꜝⱨ─ ╖ ╡ ⁸ ≤ ─ ⅎ ⌂≥╩ ─♃כ♦⁸⇔ ⌐ ∂

√ ─ ה ∆╢ ─ ╩ ≤∆╢⁹ כ♥⁸⅜╢№│≢

ⱴ ה ה ה ╩ ⇔⌂⅜╠⁸ ≤ ─

╩ ╢⁹ 

    

1. ─ ≤∕╣∙╣─ ╩ ∆╢⁹ 

2. ─ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

ה .3 ⌐  ⁹╢↑≈╩כ◦ꜝ♥ꜞ╢∆

⁸ ♪כ꞉כ◐ ⁸ ⁸EXCEL 

       

ה       
 

─  
 

 ▬fi♩꜡♄◒◦ꜛfi ≤│ ─    

 ─ ≤   ⁸

№╡ 

 

 ─  ▬fi♃ⱦꜙכ♦כ♃    

 ─  ⅛╠ ∟ ╖╕≢   

 ≤  Excel ╩ ™√ ≤ ─    

 ≤  Excel ╩ ™√ ≤ ─  ⁸

№╡ 

 

 ◒꜡☻ ≤◌▬ 2 з Excel ╩ ™√◒꜡☻ ≤◌▬ 2 ─

 

  

 ◒꜡☻ ≤◌▬ 2 и Excel ╩ ™√◒꜡☻ ≤◌▬ 2 ─

 

⁸

№╡ 

 

 ─ з Excel ╩ ™√ ─    

10 ─ и Excel ╩ ™√ ─  ⁸

№╡ 

 

11 ≤ з Excel ╩ ™√ ≤    

12 ≤ и Excel ╩ ™√ ≤  ⁸

№╡ 

 

13 з ─ ( ⌐ ∂√ ─ )    

14 и ─ ( ─ ≤ )  ⁸

№╡ 

 

15 ≤  ╕≤╘   

 ⌐⌂⇔ 



 

ה  2015  ₈ ה ה 2 ₉

 

2010 ה  ₈ ─√╘─ ♃כ♦

ⱶכ○₉  

─ │⁸ ─ ⱪꜞfi♩⌐ ℮⁹ 

 ─ 30%⁸ ─ ♥☻♩ 20 ⁸ ─ 50%  

⅛╠─ 

ⱷ♇☿כ☺ 

∞↑≢│ ⌐≈⅛⌂™ ⌂─≢⁸ ⌐ ╩ ⅛⇔⌂⅜╠ ┘╕⇔╞℮⁹

─ ─⌂⅛≢ ─ ╩ ╢ ╩ ↑≡№╢─≢⁸ ≢

⇔⌂⅜╠ ╩ ╘≡™⅝╕⇔╞℮⁹ 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

ⱷ⁸☻꜠♪▪ꜟכ ╩ ∆╢⁹ 

○ⱨ▫☻▪꞉כ│ ⌐ ╘⌂™⅜⁸ ⇔≡⅛╠ ─↓≤ 

─ ─ 

 
  ה 

─   

≢ ⌐ ╦╢

─  
  ה  

⌐ ⌐ ╦╢

 

 

╩ ⅛⇔√ 

 

 

 

  



 

   
כ◖

♪ 

 

(  

ה  

─   

 

  

♀Ⱶ♫2 11070 ꜟכ 60   1       

    

ה  

  ⁸ ⁸ ⁸ ⁸  

  

  ⁸  

    

⅝≈⌐ⱪכꜟ◓ 10 ─ ≢♀Ⱶ◓ꜟכⱪ╩ ∆╢⁹ ⱪכꜟ◓ ─

─╙≤≢⁸ ⌐ ∆╢ ─ ┘ ╛ ⁸ ⁸꜠ⱳכ♩

⁸ ⌂≥╩ ℮⁹↓╣╠⌐╟╡ ⅜ ⌐ ∆╢√╘─ ╩ ∆╢≤ ⌐⁸

⁸ ⁸ⱪ꜠♀fi♥כ◦ꜛfi ⌂≥╩ ╘╢↓≤⅜≢⅝╢↓≤╩ ∆⁹ 

    

 

ⅎ╠╣√ ⌐ ∆╢ ─ ┘ ╛ ⁸ ⁸꜠ⱳכ♩

╩ ™⁸ ⌂ ╩ ↑╢↓≤≢⁸꜠ⱳכ♩─ ⅝ ╩ ∆╢⁹ 

 

1.  ⌐ ╩ ≢ⱪכꜟ◓⁸⇔ ⇔⁸ ⌐ ╩ ╘╢↓≤⅜≢⅝╢⁹ 

2.  ╩ ∆╢√╘─ ╛ ╩ ⇔≡⁸ ─ ≤ ⌐≈™≡

≢⅝╢⁹ 

3. ╩◒כⱪ꞉כꜟ◓  ⇔≡⁸ ─ ╩ ↄ↓≤╛ ─ ⅎ╩ ⌐ ∆╢↓≤

⅜≢⅝╢⁹ 

√╘≥╕≢ⱪכꜟ◓ .4 ╩⁸ ┘ ≢╦⅛╡╛∆ↄ ∆╢↓≤⅜≢⅝╢⁹ 

─ⱪכꜟ◓ .5 ⌐ ⇔⁸ ╛ ⌐≈™≡ ⅎ⁸ ∆╢↓≤⅜≢⅝╢⁹ 

6. ╩ ∂≡⁸ ⌐ ∆╢√╘─ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

7.  ─ ┘─꜠ⱳ⁸╘≥╕╩♩כ ∆╢↓≤⅜≢⅝╢⁹ 

⁸ꜟכ♫Ⱶ♀⁸ ♪כ꞉כ◐ ─ ⁸ ⁸◒כⱪ꞉כꜟ◓⁸  

       

ה       

 ה

  

1 

●▬♄fi☻ 

─  

≢ ┬≤™℮↓≤  

 

◦ꜝⱣ☻─ ⁸ ─ ╘ ⱪכꜟ◓⁸

↑≤ ⌂≥ 

 

1  

 

 

 

2     ◄fi♩ꜝfi☻⌐  
 ─♫כ▬▪

 
 

3 
─ ה

 
 1 

◕☻♩ 

☻Ⱨכ◌כ 

4 ≢─ ┘≤♀Ⱶ  1  

5 ꜠ⱳכ♩─ ⅝   1 
◕☻♩ 

☻Ⱨכ◌כ 



 

 7ה6

 
─  

₈ ─ ─ ≈↑ ₉ 

꜠ⱳכ♩⌐ ∆╢↓≤  

ה ₈№╠∆∂₉ 

ה ≥─ ⌐≥─╟℮⌐ ⇔√⅛⁹ 

ה ⌐≤∫≡ ─ ⅝ ≤│  

ה ∂√↓≤╛ ⅎ√↓≤╩ ≤⇔≡≥

℮ ⅛∆⅛ 

₈ה ⌠╕≢⌐╛╡√™↓≤₉ꜞ☻♩  

1   

8 

⌐ ∫√♦▫☻◌

♇◦ꜛfi 

⌐ ╩ⱪ♦▫☻◌♇◦ꜛfiכꜟ◓≡∫  

℮⁹ ⌂≥╩ ⌐∆╢⁹ ─  

⁸ ╩ ⇔ ™⁸≥℮╕≤╘╢⅛⌂≥⌐ 

≈™≡╙♦▫☻◌♇◦ꜛfi∆╢⁹ ⅜₈  

⌠╕≢⌐╛╡√™↓≤₉ꜞ☻♩╩ ⇔ ™⁸ 

∕─ ╙ ⅎ╢⁹ 

 

 

 

 

9 

10 

11 

12 ꜠ⱳכ♩  

⌐≈™≡꜠ⱳכ♩ ⇔⁸ ∆╢⁹꜠

ⱳכ♩─ ⌐₈ ⌠╕≢⌐╛╡√™↓≤ꜞ☻

♩₉╩ ↄ↓≤⁹ 

A4  40 ×

40 ⁸2

ꜞ☻♩ 1     

╩ 1 ≈

↑╢↓≤  

 

13 

─ ⌐

ה≥↓╢∆

≤⇔≡ ↄ↓≤─  

ќ ⌐│◖Ⱨכ ⁹

⌐ ↑ ∟ ─ ╩  
1  

◕☻♩ 

☻Ⱨכ◌כ 

14 ꜠ⱳכ♩─   1 
◕☻♩ 

☻Ⱨכ◌כ 

15 ╕≤╘ 
↕╣√꜠ⱳכ♩╩ ↑⁸ ⇔⁸

꜠ⱳכ♩╩ ⇔⁸ ∆╢⁹ 
  

ⱪכꜟ◓ 16  

 

 

ᵑ◓ꜟכⱪⱷfiⱣכ≢ ⇔ ≢ⱪכꜟ◓⁸™

∆╢ ⱴכ♥ ╩ ∆╢ 

ᵒ ⱴכ♥ │⁸ ה ה ≤

≢ⱪכꜟ◓⁸⇔ ה ╩ⱴכ♥╢№─

∆╢⁹ 

ᵓ ─  

ᵔ ⌐ ∆╢  

ᵕ  

ᵖ ─   

ᵗ ה ─ ≤  

ᵘ ה  

 

ᵑ◓ꜟכⱪ

─ ╛

╩┤╕ⅎ⁸

⌐ ╡

╗↓≤ 

ᵒ ─

╩ ∆╢↓

≤ 

ᵓ ╩╟╡

ↄ ∆╢

√╘⌐│⁸

ↄ ╩

∆╢↓≤ 

 



 

17 

ⱪכꜟ◓  

 

ᵑ◓ꜟכⱪⱷfiⱣכ≢ ⇔ ≢ⱪכꜟ◓⁸™

∆╢ ⱴכ♥ ╩ ∆╢ 

ᵒ ⱴכ♥ │⁸ ה ה ≤

≢ⱪכꜟ◓⁸⇔ ה ╩ⱴכ♥╢№─

∆╢⁹ 

ᵓ ─  

ᵔ ⌐ ∆╢  

ᵕ  

ᵖ ─   

ᵗ ה ─ ≤  

ᵘ ה  

ᵑ◓ꜟכⱪ

─ ╛

╩┤╕ⅎ⁸

⌐ ╡

╗↓≤ 

ᵒ ─

╩ ∆╢↓

≤ 

ᵓ ╩╟╡

ↄ ∆╢

√╘⌐│⁸

ↄ ╩

∆╢↓≤ 

 

 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

 

⌐≥↔ⱪכꜟ◓╩ ⇔⁸

╩ ℮⁹ 

β ⁸ ─ │ ─ ≢

∆╢⁹ 

≤◓

ⱪכꜟ ≢─

 

 

 

29 

30 ╕≤╘ 
⁸ ♀Ⱶ⌐⅔↑╢ ┘─꜠ⱳכ♩

─ ⁹ 

꜠ⱳכ♩

─  
 

 ⌐⌂⇔    

ה  ⌐⅔™≡ ∆╢ 

ⱪכꜟ◓  ┼─ ╡ ╖ ─√╘─ ╡ ╖ ⁸ ⌐⅔↑╢ 40  

꜠ⱳכ♩ ⁸ 40 ⁸  ⅜ ∆╢ 20  

⅛╠─ 

ⱷ♇☿כ☺ 

♀Ⱶ♫⁸│ꜟכ ⅜ ⌐ ╡ ╗↓≤⅜ ≢∆⁹ ╠ ╪≢ ╩ ⌐≈↑

╢╟℮⌐ ⇔╕⇔╞℮ ⁹ 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

⁸E- mail ▪♪꜠☻⌂≥╩ ⇔╕∆⁹ 

─ ─ 

 
  ה 

─   

≢ ⌐ ╦╢ 

─  
  ה 

⌐ ⌐ ╦╢ 

 

 

╩ ⅛⇔√ 

 

 



 

 ♪כ◖   
 

( )  

ה  

─  
 

 

 

    

ה  

≤☻ⱳ2 11080 ♠כ 60   2  
 

    

    

╩ ⌐ ↔∆√╘─ ╛ ─ ╩ ⇔⁸ ─

╛ ╩ ╢√╘─ ⌂ ╩ ┬⁹↕╠⌐⁸ ─ ≤☻ⱳכ♠─

⌐≈™≡ ⇔√ ≢⁸ ╩ ⇔≡ ⌐ ╩ ℮↓≤⌐╟╡⁸

─ ⌐≈⌂→╢≤≤╙⌐⁸ ╛ ─ ≢⁸ ⁸꜠◒ꜞ◄

fiꜛ◦כ ─ⱪ꜡◓ꜝⱶ╩ ≢⅝╢ ╩ ∆╢⁹ 

    

1 ╩ ⌐ ↔∆√╘⌐ ⌂ ⌐≈™≡ ◓fi♬כ꜠♩─⧵⁸⅝≢

╩ ≢⅝╢⁹ 

2 ─ ⌐ ∆╢☻ⱳכ♠ ╩ ⇔⁸ ≤ ⇔≡☻ⱳכ♠╩ ⇔╗↓

≤⅜≢⅝ ╠─ ⌐☻ⱳכ♠╩ ∆╢↓≤⅜≢⅝╢⁹ 

3 ╛ ⌐ ⌂ ⌂ ⱪ꜡◓ꜝⱶ╩ ∆╢↓≤⅜≢⅝

╢⁹ 

⁸♠כⱳ☻ ♪כ꞉כ◐ ⁸  ◓fi♬כ꜠♩⁸

       

ה       
 

─  
 

 1 ○ꜞ◄fi♥כ◦ꜛfi⁸

≤  

─ ╘ ⁸ ⌐≈™≡─ ⁸

≤ ⌐≈™≡ ∆╢⁹ 

─

⌐≈™≡│

⌐⅔™≡

∆╢⁹ 

 

 1 ◓fi♬כ꜠♩ ╩◓fi◐כ◊►  ∆╢⁹   

 2  ─ ╩ ∆╢⁹   

 3  ╩ ∆╢√╘ ╩

∆╢⁹ 

  

 4  Ᵽ꜠כ ♁ⱨ♩Ᵽ꜠כⱲכꜟ╩ ╗ ╩

∆╢⁹ 

  

 5  Ᵽ꜠כ ♁ⱨ♩Ᵽ꜠כⱲכꜟ╩ ╗ ╩

∆╢⁹ 

  

 6  Ᵽ꜠כ ♁ⱨ♩Ᵽ꜠כⱲכꜟ╩ ╗ ╩

∆╢⁹ 

  

 7  Ᵽ꜠כ ♁ⱨ♩Ᵽ꜠כⱲכꜟ╩ ╗ ╩

∆╢⁹ 

  

 8  Ᵽ꜠כ ♁ⱨ♩Ᵽ꜠כⱲכꜟ╩ ╗ ╩

∆╢⁹ 

  

10 9  Ᵽ꜠כ ♁ⱨ♩Ᵽ꜠כⱲכꜟ╩ ╗ ╩

∆╢⁹ 

  



 

11 10  ◐fiⱲכꜟ╩ ∆╢⁹   

12 11  ◐fiⱲכꜟ╩ ∆╢⁹   

13 12 ◓fi♬כ꜠♩  ⌐ ╩◓fi♬כ꜠♩√⇔ ∆

╢⁹ 

  

14 2 ≤ ה  ≤ ≤─ ⌐≈™≡

∆╢⁹ 

  

15 3  ⌐╟╢ ⌐ ╓∆ ╩ ∆╢⁹   

16 4 ≤  ≤ ⌐≈™≡ ∆╢⁹   

17 13  Ᵽ♪Ⱶfi♩fiה ╩ ∆╢⁹   

18 14  Ᵽ♪Ⱶfi♩fiה ╩ ∆╢⁹   

19 15  Ᵽ♪Ⱶfi♩fiה ╩ ∆╢⁹   

20 16  Ᵽ♪Ⱶfi♩fiה ╩ ∆╢⁹   

21 17  Ᵽ♪Ⱶfi♩fiה ╩ ∆╢⁹   

22 18  Ᵽ♪Ⱶfi♩fiה ╩ ∆╢⁹   

23 19  Ᵽ♪Ⱶfi♩fiה ╩ ∆╢⁹   

24 20  Ᵽ♪Ⱶfi♩fiה ╩ ∆╢⁹   

25 21  ≢─ ╩ ∆╢ ≤┘    

26 22  ≢─ ╩ ∆╢ ≤┘    

27 5  ≤ ─ ╩ ⅛╠

∆╢⁹ 

  

28 6 ≤  ⌐ ⌂ ╩ ∆╢⁹   

29 7 ≤  ⌐ ⌂ ╩ ∆╢⁹   

30 8 ₈ ≤☻ⱳ₉♠כ╕≤╘ ↓╣╕≢─ ─┤╡ ╡╩ ℮⁹   

 ⌐⌂⇔ 

ה  ⌂╙─│ ⌐ ∆╢⁹ 

 30%⁸꜠ⱳכ♩ 20%⁸ ┼─ ≤ 50%  

⅛╠─ 

ⱷ♇☿כ☺ 

⅜№╡⁸ ⌐ ∂≡ ╩ ℮⁹ 

│ ה ⌐╟╡ ∆╢↓≤⅜№╢⁹ 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

kuri@iwate- u.ac.jp  

─ ─ 

 
  ה 

─   

≢ ⌐ ╦╢

─  
  ה  

⌐ ⌐ ╦╢

 

 

╩ ⅛⇔√ 

 

 



 

 ♪כ◖   
 

( )  

ה  

─  
 

 

 

    

ה  

◖Ⱶꜙ♬◔כ◦ꜛfi 12010 1 15   1       

    

┘ ─ ≤⇔≡⁸ ≤ ╩ ∂√◖Ⱶꜙ♬◔כ

◦ꜛfi ╩ ∆╢√╘─ ╩ ∆╢⁹ ─

⌐╟╡⁸ ⌐ ∂√ ─ ≡⇔≥ⱶכ♅⁸╛ ∆╢√╘─ ⌂ ─

⁸ ⁸ ⁸ ⌐≈™≡ ─ⱪ♦▫☻◌♇◦ꜛfiכꜟ◓⁸⇔ ╩

∆╢⁹╕√⁸ ╛꜠ⱳכ♩─ ⅝ ─ ⌐≈™≡ ∆╢⁹ 

    

1.  ◖Ⱶꜙ♬◔כ◦ꜛfi─ ╩ ≢⅝╢⁹ 

2.  ⅔╟┘ ⌂◖Ⱶꜙ♬◔כ◦ꜛfi╩ ╡⁸ ≢⅝╢⁹ 

3.  1 1⅔╟┘ 1 כⱪⱷfiⱣכꜟ◓ ⌐ ╕⇔™◖Ⱶꜙ♬◔כ◦ꜛfi╩ ╡⁸

≢⅝╢⁹ 

4.  ⱪ꜡☿☻꜠◖כ♪╩ ∂≡ ⌂◖Ⱶꜙ♬◔כ◦ꜛfi─ ╩ ⅎ╢↓≤

⅜≢⅝╢⁹ 

 ♪כ◖꜠☻☿꜡fi    ⱪꜛ◦כ◔♬ꜙⱵ◖ ♪כ꞉כ◐

       

ה       
  

 ─  
 

 ◖Ⱶꜙ♬◔כ◦ꜛfi─  ◖Ⱶꜙ♬◔כ◦ꜛfi─ ╡ ∟╛ ⌐

≈™≡ 

  

 ◖Ⱶꜙ♬◔כ◦ꜛfi─  

 ⌂◖Ⱶꜙ♬◔כ◦ꜛfi 

◖Ⱶꜙ♬◔כ◦ꜛfi─ ⌂ ─

≤ ≢№╢↓≤─  

  

 ◖Ⱶꜙ♬◔כ◦ꜛfi─  

 ◖Ⱶꜙ♬◔כ◦ꜛfiᵑ 

◖Ⱶꜙ♬◔כ◦ꜛfi─ ⌂ ─

≤ ≢№╢↓≤─ ᵑ 

  

 ◖Ⱶꜙ♬◔כ◦ꜛfi─  

 ◖Ⱶꜙ♬◔כ◦ꜛfiᵒ 

◖Ⱶꜙ♬◔כ◦ꜛfi─ ⌂ ─

≤ ≢№╢↓≤─ ᵒ 

  

 ⌐ ∂√ ⇔ ─  ⌐ ⇔√◖Ⱶꜙ♬◔כ◦ꜛfi─

⌂№╡  

  

 ─◖Ⱶꜙ♬◔כ◦ꜛ

fi 

╛ ─ ⌐ ∂√◖Ⱶꜙ

╡№─fiꜛ◦כ◔♬  

  

 ⱪ꜡☿☻꜠◖כ♪─ ⅝ ≤ ╖

 

◖Ⱶꜙ♬◔כ◦ꜛfi╩ ∂≡ ∟⅜

ↄ ╩ ∆╢ 

≤

GW 

 

 ⇔√ ⌐ ⱪ꞉כꜟ◓╢∆

≥◒כ  

ⱪ꜡☿☻꜠◖כ♪≢ ↕╣√◖Ⱶꜙ♬

─fiꜛ◦כ◔ ─ ≤  

≤ 

ⱪ꜠♀fi 

 

 ⌐⌂⇔ 



 

ה ☼ꜟכ◊ⱨהEהfiⱣ♇◒⁸◐ꜗ꜡ꜝ▬fi♦כ▫►הⱠ☻♥▫fiכ▪   

 

₈  ◖Ⱶꜙ♬◔כ◦ꜛfi ⌂ ╩ ∆╢ ₉ 

 

                                                          ⌂≥ 

 ─ⱪ꜠♀fi 20 ⁸꜠ⱳכ♩ 30 ⁸♥☻♩ 50 ⁸ 100  

⅛╠─ 

ⱷ♇☿כ☺ 

⁸ ╛ ≤ ╦⇔≡™╢◖Ⱶꜙ♬◔כ◦ꜛfi╩ ╡ ╡≈≈⁸∕╣╠≤

│ ⌂∫√ ≤⇔≡ ⌂◖Ⱶꜙ♬◔כ◦ꜛfi ╩ ┘⁸ ⁸

≤─ ⅝ ⱪכꜟ◓╛™ ┼─ ה ─ └™≡│ ⌐

⌂ ⌂◖Ⱶꜙ♬◔כ◦ꜛfi☻◐ꜟ╩ ┘╕∆⁹ 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

○ⱨ▫☻▪꞉כ│ ⌐ ╘╕∑╪⅜⁸ ⌐ⱷכꜟ≢ ─℮ⅎ ⇔≡ↄ

∞↕™⁹ 

Mail address:  mokada@iwate- uhms.ac.jp  

В 019- 601- 8571 

─  

─  
  ה 

─   

≢ ⌐ ╦╢

─  
  ה  

⌐ ⌐ ╦╢

 

 

╩ ⅛⇔√ 

 

≢─ ─ ╩ ⅛⇔⁸ ⌐ ∆╢ ≢

⌂ ╛ ╩ ∫≡™╕∆⁹ 

 

  

mailto:mokada@iwate-uhms.ac.jp


 

 ♪כ◖   
 

( )  

ה  

─  
 

 

 

    

ה  

 12020 1 30   1       

    

◖Ⱶꜙ♬◔כ◦ꜛfi─ ≢ √◖Ⱶꜙ♬◔כ◦ꜛfi ╩ ≤⇔≡⁸

┘ ─ ╩ ╘⁸ ⌐ ╩ ∟⁸ ≤─◖Ⱶꜙ♬◔כ◦ꜛfi╩│

⅛╢ ה ה ╩ ∆╢⁹ ⌐⅔↑╢ ≤─ ≠ↄ╡

┘ ⌐⅔↑╢ ≤─ ≠ↄ╡─ ╩ ה ∆╢⁹ 

    

1. ≢ ↕╣≡™╢◒ꜝ▬▪fi♩≤ ≤─ ─ ╩

≢⅝╢⁹ 

2. ─ ≢ ↕╣≡™╢ ─ ╩ ≢⅝╢⁹ 

3. ◒ꜝ▬▪fi♩≤ ≤─ ⌐ ∂≡™╢ ╩ ≢⅝╢⁹ 

4 ⌐ ╘╠╣╢ ╩ ≢⅝╢╟℮⌐⌂╢⁹ 

fi⁸ꜛ◦כ◔♬ꜙⱵ◖⁸ ♪כ꞉כ◐ ≠ↄ╡╩ ∂√  

       

ה       
 

─  
 

 ⌐⅔↑╢  ≢│ ╩ ∂≡

≤ ⅜ ↕╣≡™╢ 

  

 ─ ⌐⅔↑╢  ER─ ≢ ↕╣╢ ─  ─   

  GW⌐╟╢ ─ ᵑ GW Ⱶ♬꜠

ⱳ 

 

 ≤Ɫ▬ꜞ☻◒ ╩

⌐⇔√ ה ≤─  

Ɫ▬ꜞ☻◒ ⅛╠ ≤ ≈─

╩ ╢ ─ ה ≤─

 

─   

  GW⌐╟╢ ─ ᵒ GW Ⱶ♬꜠

ⱳ 

 

 ⱱ☻Ⱨ☻ ≤◒ꜝ▬▪fi♩─

 

◔▪─ ⌐ ╠╣╢◒ꜝ▬▪fi♩

≤ ≤─  

─   

  GW⌐╟╢ ─ ᵓ GW Ⱶ♬꜠

ⱳ 

 

 ≤

┘ ≤─  

⌐⅔↑╢ ≤ ─

☻♃♇ⱨ⅔╟┘ ה ≤─

 

─   

  GW⌐╟╢ ─ ᵔ GW Ⱶ♬꜠

ⱳ 

 

fi▪▬ꜝ◒≥כ◌כ꞉ꜟꜗ◦כ♁ 10

♩─  

◗Ⱶ ⌐ ╗ ≤ ꜗ◦כ♁╢∆

ꜟ꞉כ◌כ ≤─  

─   

11  GW⌐╟╢ ─ ᵕ GW Ⱶ♬꜠

ⱳ 

 



 

12 ≤◒ꜝ▬▪fi♩≤─

 

╩ ╣╢◒ꜝ▬▪fi♩≤∕─

⅔╟┘ ≤─  

─   

13  GW⌐╟╢ ─ ᵖ GW Ⱶ♬꜠

ⱳ 

 

14 ≤◒ꜝ▬▪fi♩─

 

⌂ ╩ ∆╢ ≤∕─

ⱶכ♅ ┘ ה ≤─  

─   

15 ≢ ↕╣≡™╢

─╕≤╘ 

⌐ ⌐ ╘╠╣╢

ⱶכ♅ ≤│≥℮™℮╙─⅛ 

  

 ⌐⌂⇔ 

ה  ⌐№╢◖Ⱶꜙ♬◔כ◦ꜛfi╛ ⌂≥⌐ ⇔√ ⌂≥ 

 ─ⱪ꜠♀fi 30 ⁸꜠ⱳכ♩ 7 10 ⁸70 ⁸ 100  

⅛╠─ 

ⱷ♇☿כ☺ 

√∟│ ⌂ ⌐ ⅝╢╦↑≢│№╡╕∑╪ │◒ꜝ▬▪

fi♩≤─ ─ ⌐ ≠⅝ ∕╣∙╣⅜ ⇔≡™╢ ⌐⇔√⅜

∫≡ ◒ꜝ▬▪fi♩≤ ╩ ↕∑ ↓─ ╩ ╩☻ⱦכ◘≡∫ ⇔╕

∆ ╛ ≢─ ╩ ∂√ ≤™℮ ⅜ ⌐⌂

╢≤ ─ ─ ╩ ⅎ≡⇔╕™╕∆  

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

○ⱨ▫☻▪꞉כ│ ⌐ ╘╕∑╪⅜⁸ ⌐ⱷכꜟ≢ ─℮ⅎ ⇔≡ↄ

∞↕™⁹ 

Mail address: mokada@iwate- uhms.ac.jp  

В 019- 601- 8571 

─ ─ 

 
  ה 

─   

≢ ⌐ ╦╢

─  
  ה  

⌐ ⌐ ╦╢

 

 

╩ ⅛⇔√ 

 

≢─ ─ ╩ ⅛⇔⁸ ⌐ ∆╢ ≢

⌂ ≤ ╩ ∫≡™╕∆⁹ 

 

  



 

 ♪כ◖   
 

( )  

ה  

─  
 

 

 

    

ה  

≤  12030 1 15   1  
  

    

    

 ─ ≢│ ⌂ ╛◖Ⱶꜙ♬◔כ◦ꜛfi⁸ ⌂≥⅜⁸ ╕╣≡

™╢⅜⁸ ─ ╩ ⅎ╢ ₁⌂◦☻♥ⱶ╩ ⌐ ⇔⁸ ╩

∆╢⁹ ─ ≤ ⁸ ה ─ ≤ ⁸ ╩

∆╢ ◦☻♥ⱶ⁸ ≤ ⁸ ╩ ⅎ╢ ⁸ ≤

⁸Ɽכ♁♫ꜞ♥▫─ ≤ ⁸ ⌐⅔↑╢ ≤ ─ ⁸

≤ ≠↑⌂≥⁸ ─ ╩ ∆╢⁹ 

    

─ ⌐≈™≡⁸∕─ ⌂ ⱷ◌♬☼ⱶ╩ ⇔≡ ─

╙ ⇔≈≈⁸ ⁸ ⁸ ⁸ ⁸Ɽ⁸▫♥ꜞ♫♁כ ⁸ ≠↑⁸

≤ ⌐≈™≡⁸∕─ ╩ ⇔⁸ ⇔⁸ ≢ ⌐

≢⅝╢╟℮⌐⌂╢↓≤╩ ≤∆╢⁹ 

  ♪כ꞉כ◐

       

ה       
 

─  
 

 ─ ה     

ה   ─ ה    

  ─ ה    

  ─ ה╖    

 Ɽכ♁♫ꜞ♥▫ Ɽכ♁♫ꜞ♥▫≤ ה    

  ≤ ─ ה    

 ≠↑ ≤ ה    

  ─ ה    

 ⌐⌂⇔ 

ה  1995  ⁸ ₈♄▬▪◓ꜝⱶ ₉  

 80 ⁸ ꜠ⱳכ♩ 20  

⅛╠─ 

ⱷ♇☿כ☺ 

⌐ ≠ↄ ╩ ┘⁸ ⌂ ╛ ≤│ ⌂╢ ╛

─ ↕╩ ╦™≈≈ ⇔≡ ↕™⁹ 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

╛ │ ⌐ ↑ ↑╕∆⁹ 



 

─ ─ 

 
  ה 

─   

≢ ⌐ ╦╢

─  
  ה  

⌐ ⌐ ╦╢

 

 

╩ ⅛⇔√ 

 

 

  



 

 ♪כ◖   
 

( )  

ה  

─  
 

 

 

    

ה  

≤  12040 1 15   1  
  

    

    

⅜ ⌐⅔↑╢ ⁸ ⁸ ╩ ∆╢≤≤╙⌐⁸ ─

ה ⌐⅔™≡ ⅜ √∆ ╩ ∆╢⁹ ה ─ ⅛╠

⁸ ⁸ ─ ⌂ ╩ ⇔⁸ ╩╘←╢ ₁⌂

≤ ⌐≈™≡ ∆╢⁹  

    

 ⌐↕╣≡™╢ ⅛╠⁸ ─ ה ⁸ ⁸ ⁸

─ ⌐≈™≡ ∆╢⁹ ⌐⁸ ≥╙─ ⁸ ≥╙ ─ ⁸

≤─◖Ⱶꜙ♬◔כ◦ꜛfi─№╡ ╩╘←╢ ⁸ ─ ⌂≥⌐

≈™≡ ⇔⁸ ╩ ∂≡⁸ ⌂ ≤ ⇔⌂⅜╠ ┘⁸ ╠

⌐ ⅎ⁸ ⇔⁸ ∆╢ ─ ╩ ∆⁹ 

⁸ ♪כ꞉כ◐ ⁸◖Ⱶꜙ♬◔כ◦ꜛfi⁸ ≥╙ ⁸  

       

ה       
 

─  
 

 ─ ⁹ ─ ⅎ

≤ ─  

─ ≤ ⁸

≤ ⁸ ≤ ⌐≈™≡ ⁹

─ ╩ ∆╢ 

  

 ≥╙─ ≤ ≥╙  ≥╙─ ╣ ⱪ꜡Ⱪ꜠ⱶ ⌐ ∆╢

╩ⱦ♦○ ⇔⁸ ⌐ ⇔√

≥╙ ⌐≈™≡ ⅎ╢ 

  

 ≥╙─ ≤ ≥╙  ⌐ ⇔√ ≥╙ ─ ⌐≈™≡

ⅎ⁸ ≥╙≤ ⁸ ≥╙ ─

⌐≈™≡ ⅎ╢ 

  

 ┘ ™ ─ ≤ 

 

≢ ↕╣≡™╢ ┘ ™─

╩ⱦ♦○ ⇔⁸ ⌂ ─№╡

⌐≈™≡ ∆╢ 

  

 ┘ ™ ─ ≤ 

 

┘ ™─ ⌐≈™≡⁸ ─

⅛╠⁸∕─ ≤ ⌐≈™≡ ⅎ╢ 

  

 ◖Ⱶꜙ♬◔כ◦ꜛfi

─ ≤  

♦▫ⱬכꜟ◓⁸♩כⱪ ╩ ⇔≡◖Ⱶꜙ

─fiꜛ◦כ◔♬ ≤ ╩ ⅎ╢

─ ≢ⱪכꜟ◓≡™≈⌐ ה

─ ╩ ℮  

≢─

╩

∆╢ 

 

 ◖Ⱶꜙ♬◔כ◦ꜛfi

─ ≤  

♦▫ⱬכꜟ◓⁸♩כⱪ ╩ ⇔≡◖Ⱶꜙ

─fiꜛ◦כ◔♬ ≤ ╩ ⅎ╢

⇔√ ╩ ה ⇔≡⁸ √∟─

╩╕≤╘ ∆╢  

≢─

╩

∆╢ 

 



 

 ◖Ⱶꜙ♬◔כ◦ꜛfi

─ ≤  

─╕≤╘ 

♦▫ⱬכꜟ◓⁸♩כⱪ ─┤╡ ╡

≤ ╩ ∆╢ ╩ ℮⁹ ─

─╕≤╘─ ╩ ℮ 

≢─

꜠ⱳכ

♩  

 

 ⌐⌂⇔ 

ה  ₁ ₈ ₉  

2012   ₈╟ↄ╦⅛╢ ₉ⱵⱠꜟfl□  

 

 

─ ≢─▪fi◔כ♩╛꜠☻ⱳfi☻◌כ♪ ⁸ ⌐ ∆╢

꜠ⱳכ♩╩ ∆ ⁹∕╣╠─ ⁹ 

⅛╠─ 

ⱷ♇☿כ☺ 

─ ╛ ╙ ╘√ ⌐≈™≡ ⅎ╢↓≤╩ ⇔≡⁸

≤⇔≡ ⅝╢ ≢ ⌂╙── ה ⅎ ╩ ⇔≡╒⇔™⁹ 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

─ ─ ≢ ⌐ ∏╢ │ ─ ≢ ∆ ⁹ 

 

─ ─ 

 
ủ ה  

─    

≢ ⌐ ╦╢

─  
 ủ ה  

⌐ ⌐ ╦╢

 

 

╩ ⅛⇔√ 

 

 ─ ⁸◌ꜞ◐ꜙꜝⱶהⱴⱠ☺ⱷfi♩─ ⁸ ⁸

⌐ ⇔≡⁸ ╙ ╕ⅎ√ ╩ ℮⁹ 

  



 

 ♪כ◖   
 

( )  

ה  

─  
 

 

 
 

─  12050 2 30   1       

    

ה  

  ⁸ ⁸  

      

    

 ─ ≢№╢ ─ ╩ ─ ∆⌂╦∟ ⅛╠ ⁸

⌐ ╢ ╩ ─ⱪ꜡☿☻≤⇔≡ ⅎ⁸ ⌐ ∆╢ ⅔╟┘ ─

⁸ ⁸ ⌂ ─ ⌐≈™≡ ⇔⁸ ╩ ⅎ╢ ╩

ⅎ╢℮ⅎ≢─ ≤∆╢⁹ ─ ⌐⅔™≡│⁸ᵑ ─

⁸ᵒ ─ ⁸ᵓ ─ ⁸ᵔ ─ ⌐≈™≡ ∆

╢⁹ 

    

1 ─ ≢№╢ ╩ ─ ≢ ⅎ⁸ ≢⅝╢⁹ 

2 ⌐ ∆╢ ⌐≈™≡ ≢⅝╢⁹ 

3 ─ ⁸ ⁸ ⌂ ─ ╩ ≢⅝╢⁹ 

─ ♪כ꞉כ◐ ⁸ ⁸ ⁸ ⁸ ⁸ ⌂ ─  

       

ה       
 

─  
 

 ≤  ≤│⁸ ─ⱪ꜡☿☻ 

─ ( ╕≢)  

(1)  

P76΅77 

 

 ─ ᵑ Ⱳ►ꜟⱦ▫─₈ ₉ 

ⱴכꜝכ─ -  

►▫♬◖♇♩─  

Ⱨ▪☺▼─  

(1)  

P63΅70 

 

 

 ─ ᵒ ⱨ꜡▬♩─ ≤  

◄ꜞ◒♁fi─  

(2)  

P29- 32,41- 4 

( )  

 

 ─ ᵓ Ɫfl▫●כ☻♩─  

∆╢ ─  

꜠ⱦfi♁fi─ꜝ▬ⱨ◘▬◒ꜟ  

─fi☻♃ⱶכ♩ ─  

╢╟⌐כ♁ꜟ ≥╙─  

 

(  

 

 

 

 ⅛╠ ─  ⱥ♩─ ≤ ─ ╕╡ 

─ ≤ ─  

─ ⌐ ∆╢  

(3)ᵑ 

P33- 37,  

P111̈́ 113 

(3)ᵒ 

P25΅50 

 



 

 ─ ≤  ─ ≤ ─  

─ ⌐ ∆╢  

(3)ᵒ 

P20̈́ 24 

P82̈́ 109 

 

 ─ ─  ─ ⁸ ⁸ ⌂

 

─  

(1)  

P77̈́ 89  

 

 ─ ─  ─ ⁸ ⁸ ⌂

 

(1)  

P99̈́ 114 

 

 ─ ─  ─ ⁸ ⁸ ⌂

 

(1)  

P134- 147 

 

10 ─ ─  ─ ≥╙─ ⁸ ⁸

⌂  

(1)  

P150- 162 

 

11 ─ ─  ⌐№╢ ─ ה ה ⁸

 

(4)  

P12- 18 

 

12 ─ ─ ה  ⌐№╢ ─ ה ה

⁸  

(4)  

P19- 40 

 

13 ─ ─ ᵑ ⅛╠≤╠ⅎ╢  (5)  

P92- 95 

(6)  

P12- 13 

 

14 ─ ─ ᵒ ⅛╠≤╠ⅎ╢  (6)  

P23- 25 

P149- 152 

 

15 ╕≤╘ ─ ≤  

(GWה )  

  

 ⌐⌂⇔ 

ה ◌▫ⱨꜝ◓ה◓fi◦כ♫  ♦☺♃ꜟ ⱷ♦▫◌  

(1)  ᵓ ─ ≤  

(2)  ᵒ ≤ ─  

(3)  ᵑ הꜞⱪ꜡♄◒♥▫ⱩⱫꜟ☻≤  

   ᵒ ─  

(4)  ᵑ  

(5)  ᵑ  

(6)  ᵑ ─ ≤  

2010  ₈ ₉  

 80 ⁸ ꜠ⱳכ♩─ 20  

⅛╠─ 

ⱷ♇☿כ☺ 

─ ≢№╢ ─ ─√╘─ ≢№╡⁸ ─ ─

⌐ ─╙─≢№╢⁹ ⌐ ╩╙∟⁸ ─ ╩ ─╙─⌐⇔╟

℮⁹ 



 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

│ ─ 16 ⅛╠ 18 ╕≢⁹ 

─ ─ 

 
ủ ה  

─   

≢ ⌐ ╦╢

─  
 ủ ה  

⌐ ⌐ ╦╢

 

 

╩ ⅛⇔√ 

 

≢─ ─ ╩ ⅛⇔⁸ ─ ⌐ ∆╢ ≢ ⌂

╩ ∫≡™╕∆⁹ 

 

  



 

 ♪כ◖   
 

( )  

ה  

─  
 

 

 

    

ה  

─ ≤  12060 1 15   2       

    

₈ │ ™≈⅛ ⌠₉≤™℮↓≤│ ₁─ ⌂ ↔≤≢№∫√⁹ ≤

╩≥℮ ⅎ√╠⁸ ╡─№╢ ╩ ⅝⌐ ⅝╢↓≤⅜≢⅝╢∞╤℮⅛⁹↓

─╟℮⌂ ╩ ⌐⇔√₈ ₉─ ╩ ∆╢⁹∆⌂╦∟⁸ ⌐≈™

≡ ─ √∟─ ≤ ⁸ ⌐⅔↑╢ ⌐≈™≡─ ╩ ╘

√ ≢⁸ ≤⇔≡ ─ ╩≥─╟℮⌐ ⅛∆⅛⁸╕√ ⌐ ⇔≡™

╢ ₁⌐≥─╟℮⌐ ∆╢⅛╩ ⅎ╢╟℮ ∆╢⁹ 

    

1 ≤™℮ ⌐≈™≡ ⌂↓≤╩ ⇔⁸ ≢⅝╢⁹ 

2. ₈ ⅝╢₉₈ ⌠₉ ─ ╩ ∆╢↓≤⅜≢⅝⁸ ≢⅝╢⁹ 

3 ╩╘←╢ ⌂ ⅎ ╛ ╩ ⇔⁸ ⌂↓≤╩ ≢⅝⁸╕√

─ ⅎ╩ ≢⅝╢⁹ 

4 ⌐ ⇔≡ ⅝╢ ₁┼─ ╢↑⅔⌐▪◔ה ─ ⌐≈™≡⁸

⌂↓≤╩ ⇔√ ≢⁸ ⌂ ╩ ⅎ╢↓≤⅜≢⅝╢⁹ 

 ♪כ꞉כ◐

⁸ ─ ⁸ ─ ⁸ ⁸ ⁸ ─ ⁸◄fi♪○Ⱪꜝ▬ⱨה◔

▪⁸ ⁸ ⁸ ◔▪⁸☻Ⱨꜞ♅ꜙ▪ꜟ⁸▪◔ה (comfort) ⁸

(dignity)  

       

ה       
 

─  
 

  Thanatology ─ ≤ ה

⌐⅔↑╢  

כⱷה

ꜟ⌐≡  

 

 ≤ ─ ≤  ₈↓╣│ ╪≢™╢₉≤₈ │ ⌐╕⇔√₉

≤꞉כ◒  

  

 ╩╘←╢ ה ᵑ ₈ │ ╪∞╠≥℮⌂╢─₉ √∟─

─  

  

 ╩╘←╢ ה ᵒ ₁⌂ ⅎ : ≤ ─   

 

  

 ⌐ ⇔√ ─  

₈☻Ⱨꜞ♅ꜙ▪ꜟ₉⌐≈™≡ 

₈ ╩ ⌐⇔≡ ╩ ≈↓≤⅜≢⅝╢

⅛₉ ≤꞉כ◒  

  

 ◄fi♪○Ⱪꜝ▬ⱨ₈ ▪◔ה ─ ⌐№╢ ╩≥℮ ⅎ╢

⅛₉  

  

 ≤  

╩╘←╢  

₈ ┌∑╢ │ ┌↕⌂↑╣┌⌂╠⌂

™⅛₉ ≤꞉כ◒  

  

 ☻Ⱨꜞ♅ꜙ▪ꜟה◔▪ 

╡ ╡≤╕≤╘ 

☻Ⱨꜞ♅ꜙ▪ꜟה◔▪≤ ◔▪  

╩ ╡ ∫≡ 

  

 ⌐⌂⇔ 



 

ה  ₐ ♥◐☻♩2020e ╘⌐ ∆╢ ⁹ 

╕√⁸♦☺♃ꜟ ₐ♫כ◦fi◓ה◓ꜝⱨ▫◌ₑ─ ╩ ∆╢⁹ 

2017  ⁸ ₈ ה ─√╘─ ₉

 

    2010  ⁸ ₈◔▪ ─√╘─ כ♯₉

ⱬꜟⱥ꜡◌꞉ 

    2018  ⁸ ₈ ─ⱨ▫₉♪ꜟכ

 

 ┼─ 30 ⁸ ꜠ⱳכ♩ 70%  

⅛╠─ 

ⱷ♇☿כ☺ 

─ ≤ ⌐≈™≡ ╩ ╘╢↓≤│⁸ ≤⇔≡ ⇔≡™ↄ ⌐ ⌂

⌐⌂╢≤ ™╕∆⁹ ⅜ ╕∫≡™╢↓≤≢│⌂ↄ⁸ ⅎ⁸ ⇔ ℮↓≤⅜

≢∆⁹ 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

shimizu iwate - uhms.ac.jp ▪♪꜠☻ ─ │ ⌐⌂∫≡™╕∆  

○ⱨ▫☻▪꞉כ│ ⌐ ╘╕∑╪⁹ │ⱷכꜟ╩⇔≡ ─▪ⱳ▬fi♩ⱷfi

♩╩≤∫≡ ↕™⁹ 

─ ─ 

 
 ủ ה 

─   

≢ ⌐ ╦╢

─  
 ủ ה  

⌐ ⌐ ╦╢

 

 

╩ ⅛⇔√ 

 

 

 

  



 

 ♪כ◖   

 

( )  

ה  

─   

 

 

    

ה  

▪☺▪─  12070 1 15   4      

    

▪☺▪ ⁸ ⌐ ─ ≤─ ה │⁸ ⅜ ⌐≤∫≡│⁸ ⅜

≢╙ ⇔⌂↑╣┌⌂╠⌂™ ≢№╢⁹↓─ ─ ─√╘⌐│⁸

╩ ↄ ∆╢↓≤⅜ ≢№╤℮⁹ ≢Ɽ♇꜡כꜜ ╙ ╕╣√ │ₐ

ₑ≢№╤℮⅜⁸ ▪☺▪≢│⁸a ₑ│⁸a ₑ⌐ ™≢ ╕╣√ ≢№

╢ ╦╣≡™╢⁹↓─ₐ ₑ─ ⌂ ─ ≈≢№╢ₐ ₑ│⁸

⅛╠ ≤─ ╦╡⅜ ↄ⁸ ╩ ↄ ≢№╢ ≤─ ⅜ ╠

╣≡⅝√⁹ ⁸ ≤─ ╙ ≢№╢⁹ ≢│⁸

╩ ∆ ⌐ ↑≡⁸ ≤ ⌐ ╩⅔™≡⁸ ⌐≈™≡ ∆

╢⁹ 

    

─ ⌐≈™≡ ⌂↓≤╩ ≢⅝╢⁹ 

≤ ≤─ ╦╡ 

─  

⅜ ─ ≢№╢↓≤ 

─ ≤∕─  

⁸ ♪כ꞉כ◐ ⁸ ⁸ ⁸  

       

ה       
 

─  
 

 ≤  ≤ ≤─ ╦╡ ₐ ₑ╩ ╗  

 │ ⇔√─⅛⁹ ─  ₐ ₑ╩ ╗  

 ₐ ₑ │⁸ ≢⅝√─⅛⁹ ₈ ₉≤  ₐ ₑ╩ ╗  

 ─  ≤ ⌐≈™≡ ₐ ₑ╩ ╗  

 ─  ≤ ⌐≈™≡ ₐ ₑ╩ ╗  

 ─  ≤ ⌐≈™≡ ₐ ₑ╩ ╗  

 ─  ─ ⌐≈™≡ ₐ ₑ╩ ╗  

 ─  ─ ╩ ╪∞ ─ ⌐≈™≡ ₐ ₑ╩ ╗  

 ⌐⌂⇔⁹ 

ה  

─ⱪꜞfi♩╩ ∆╢⁹ 

₈ ≤ ₉ₐ ₑ ⁸ ⁸ 

ₐ ₑ  

 ┼─ ⁸ ꜠ⱳכ♩ 1 ⁸ ⁹ 

⅛╠─ 

ⱷ♇☿כ☺ 

╩ ⇔™ ⅛╠ ╪≢ ╕⇔╞℮⁹ 

ₐ ₑ─ ╩ ╗↓≤⁹ 

⅔╟┘ 
○ⱨ▫☻▪꞉כ 

 

13 14  



 

─ ─ 

 
 ủ ה 

─   

≢ ⌐ ╦╢

─  
 ủ ה  

⌐ ⌐ ╦╢

 

 

╩ ⅛⇔√ 

 

 

 

  



 

 ♪כ◖   

 

( )  

ה  

─   

 

 

    

ה  

─Ɽ♇꜡כꜜ  12080 1 15   4       

    

─ ╛ ─№╡ │⁸ ─ ─ ≢ ↕╣≡⅝√╙─⅜ ≤⌂∫

≡™╢⁹⇔√⅜∫≡⁸∕─ ⌐≈™≡─ ╩ ╘╢↓≤│⁸ ─ ─

╩ ∆╢ ⌐ ≢№╢⁹∕↓≢⁸ ─Ɽ♇꜡כꜜ ╩ ─ ╩

⌐ ∆╢⁹↓─ ≢│ ─ⱴכ꜡ ≢№∫√ꜝ♥fi ─ ⅜ ⅝ↄ⁸

⅜ ∫≡™╢ ⌐╙ꜝ♥fi ─╙─⅜ №╢⁹∕↓≢ ╩

╡ ⌐⇔≡ ─Ɽ♇꜡כꜜ ⌐≈™≡ ╩ ∫≡╖╢╟℮ ∆╢⁹ 

    

─ ╛ ─ ⌐ Ɽ♇꜡כꜜ ⅜№╢↓≤╩ ∆╢⁹ 

ꜝ♥fi ≤ ─Ɽ♇꜡כꜜ ─ ⌐≈™≡ ⌂↓≤╩ ∆╢⁹ 

─Ɽ♇꜡כꜜ ╛◐ꜞ☻♩ ⌐ ⇔╗⁹ 

─Ɽ♇꜡כꜜ ⌐ ╩╙∟⁸ ⌂ ⌐≈™≡ ═╢↓≤⅜≢⅝╢⁹ 

ⱴכ꜡ ♪כ꞉כ◐ ⁸ꜝ♥fi ⁸◔ꜟ♩ ⁸◕ꜟⱴfi ⁸ ─Ɽ♇꜡כꜜ  

       

ה       
 

─  
 

Ɽ♇꜡כꜜ  ─ ⱴכ꜡  ≤◔ꜟ♩ ⱴfiꜟ◕ה

 

 ⌐⌂⇔  

 ꜝ♥fi ≤ ─ Ɽ♇꜡כꜜ  ≤ ─  

 

⌐≡   

 ꜝ♥fi ≤◐ꜞ☻♩  ꜝ♥fi ≤◐ꜞ☻♩ ─ ┘≈⅝ 

 

  

 ꜝ♥fi ≤ ה  ─ ה ⌐ ╠╣╢ꜝ♥fi

 

  

 ─   ═√™↓≤╩ ≈↑╢ 

◒כⱪ꞉כꜟ◓  

  

  ─  ⌂ ╩∆╢ ◒כⱪ꞉כꜟ◓    

 ─  ⌐≈™≡ ⅎ╢ ◒כⱪ꞉כꜟ◓    

  ╕≤╘ ה≥↓√═  ⅎ√↓≤─    

 ≤ↄ⌐⌂⇔ 

ה  ⌐≡  

 ≤ↄ⌐◓ꜟכⱪ꞉כ◒ ┼─ 50 ⁸ ꜠ⱳכ♩ 50  



 

⅛╠─ 

ⱷ♇☿כ☺ 

│ EU≤⇔≡ ↕╣≡™╢ │ ↑╢≤↓╤≢∆⌡ ⅜╒╓ ꜡כꜜ

♇Ɽ≤ ⌂∫≡™╕∆⁹ ≤⇔≡─ ─√╘⌐╙⁸ ⇔ↄ ─Ɽ♇꜡כꜜ

╩ ™≡╖╕∑╪⅛⁹ 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

shimizu iwate - uhms.ac.jp ( ─ │ ≢∆⅛╠⁸ ⌐ ⇔≡ ∫≡ↄ∞

↕™)  

┼─ ╛ ╩ ∆╢ ⌐│⁸ ⱷכꜟ▪♪꜠☻ ⌐ⱷכꜟ≢

⇔ ≡⁸▪ⱳ▬fi♩ⱷfi♩╩≤∫≡ↄ∞↕™⁹ ─○ⱨ▫☻▪꞉כ│ ⇔≡

™╕∑╪⁹ 

─ ─ 

 
 ủ ה 

─   

≢ ⌐ ╦╢

─  
 ủ ה  

⌐ ⌐ ╦╢

 

 

╩ ⅛⇔√ 

 

 

 

  



 

 ♪כ◖   
 

( )  

ה  

─  
 

 

 

    

ה  

─  13010 1 15   1       

    

ה ה ה ≤™∫√ ─ ─ ≢ ╕╣≡⅝√

╛⁸∕↓≢ ╕╣√ ╩⁸ ╛ ⁸ ⌂≥ ⌂≥─

≢ ↕╣≡⅝√ ╩┤╕ⅎ⌂⅜╠ ∆╢⁹ ─ ─ ⁸ ⌂

─ ⌂≥ ⁸ ╛ ≤™∫√ ─ ╖⁸

⌂≥╩ ≤⇔⌂⅜╠⁸ ⅜ ≤⇔≡ ∆╢↓≤⅜ ↕╣╢⁸

─ ─ ╛ ╩ ⇔⁸ ╩ ∆╢ ╛ ⅜⅛╡≤⌂╢

─ ╩ ╘╢↓≤⌐╟∫≡⁸ ─ ≢ ╛ ─ ╩ ⇔⌂⅜

╠◔▪╩ ℮ ⅎ╩ ╖⁸ ≤ ─ ─ QOL ╩ ⅎ╢ ╛ ─

╩ →╢↓≤╩ ∆⁹ 

    

1 ╩ ∆╢ ה ⌂ ה ⌐┤╣≡⁸∕─ ╩ ⌐

≈↑╢⁹ 

2 ─ ─ ╛ ⌐ ∆╢ ╩ ⌐≈↑╢⁹ 

3 ─ ╛ ⅜ ─ QOL╩ ∆╢ ⌂ ≢№╢↓≤╩ ≢⅝

╢⁹ 

4 ⌐№╢ ⁸ ≤◔▪⌐ ∆╢ ╩ ≠↑≡ ⅎ╢↓≤⅜≢⅝╢⁹ 

 ♪כ꞉כ◐
⁸ ⁸ ⁸ ⁸QOL 

       

ה       
 

─  
 

 │∂╘⌐Ί ╩ ∆ ⅜

─ ╩ ┬ Ί 

─ ⌐№√╡⁸ ─ ╩

┬↓≤⅜ ≤≥─╟℮⌂ ╩ ∟

℮╢⅛╩ ∆╢⁹  

⁸

─┤

╡⅛ⅎ╡╩

∆╢↓≤⁹ 

↓─ ⁸

─ ⌐

ה

─ ╩

∆╢↓≤

⅜№╢⁹ 

 

 ─ ─ Ί √∟⅜ ╠

⌂™ ─ Ί 

⁸↕╠⌐│ ─ ⌐№╢ ─

⌐≈™≡ ∆╢⁹  

  

 ⌂ ╛ ╩ ∆╢ Ί

∂ ─⌂⅛≢╙ ⌂╢ Ί 

 

─ ⌂≥╩╙≤⌐ ─

╩ ─ ⅛╠╙ ∆╢⁹

 

  



 

 ⅛╠ ╢ ≤ Ί ≤

─ ≤⇔≡─₈ ₉Ί 

 

─ ─ ⌐№╡⁸ ₁

─ ╩ ╡ √∑╢ ≢ ⌂

₈ ₉⌐≈™≡ ∆╢⁹  

  

 ─ ≤ √∟Ί ⌂

√∟⅜ ╡ ∆ Ί 

 

─ ╛ ─ ╩ ╢

√∟─ ⌐≈™≡ ∆╢⁹  

  

 ─ ≤ ─ꜞ☼ⱶΊ ≤

⇔≡─ Ί 

 

≤│ ⌂╢⁸ ⌂ ─

─⅔ↄ╡ ⌐≈™≡ ∆╢⁹

 

  

 ─ ⌐⅔↑╢₈ ₉Ί √∟

─ ⌂╢ ≤ ╩ ∆╢Ί 

 

⌐⅔↑╢₈ ₉≤₈ ₉⁸ ╛

∆╢ ⌐≈™≡ ∆╢⁹

 

  

 ╕≤╘≤⇔≡ 

 

↓╣╕≢─ ╩┤╡⅛ⅎ╢⁹

 

  

 ⌐⌂⇔ 

ה  │⁸ ⅜ ⇔√ ⌐╟∫≡ ℮⁹ 

⌐ ╩ ∆╢⁹ 

 ꜠ⱳכ♩ 100 ⌐╟∫≡ ∆╢⁹ 

⅛╠─ 

ⱷ♇☿כ☺ 

∆╢≤ ╛ ≤ ⅜ ™╟℮⌂ ≢∆⅜⁸ │ ™ ╦╡⅜№╢─≢

∆⁹ ↕╪╛↔ ≤ ⅝ ℮ ⁸ ⌐ ≡ ╩∆╢ ⁸ ⅜ ⌐

╣≡⅔ↄ≤╟™ ⅜√ↄ↕╪ ╪≢™╕∆⁹ ╕≢─ ─ ─

≤│ ℮⁸ ≤∕─ ⁸ ⁸↕╠⌐│ ─ ╩ ∆╢√╘─

╩ ⌐≈↑╢ ≢∆⁹ ╦∏ ™∑∏⌐⁸╕∏│┤╣≡╖╕⇔╞℮⁹ 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

─ ⌐ ⇔╕∆⁹∕╣ ⌐╙ ─ 17 ↓╤╕≢ ⌐≡ ↑ ↑╕

∆⁹ ┼─ ─ ⌐│⁸ ⌐ⱷכꜟ╩╙╠ⅎ╢≤ ⅛╡╕∆⁹ 

─ ─ 

 
  ה 

─  ─ ⁹ 

≢ ⌐ ╦╢

─  
  ה  

⌐ ⌐ ╦╢

 

 

╩ ⅛⇔√ 

 

 

 

  



 

 ♪כ◖   
 

( )  

ה  

─  
 

 

 

    

ה  

╠⇔─  13020 1 30   1  

  

    
    

    

 

1. ה ⌐ ∆╢ ₁ ╛ ─ ─ ⅛↕⅜⁸ ⱦכ◘

☻─ ╛ ─ ≤ ↄ ⇔≡™╢↓≤╩ ∆╢⁹ 

2. ╛ ⌐⅔↑╢ ה ה ─ ⌐ ⌐ ⅛↕╣≡™╢

╩ ∆╢⁹ 

3. ה Ɫכ♪⌂ ⌐ ∆╢ ╩ ┘⁸ ⅜ ╠─ ╩ ∆

↓≤╩ ∂≡⁸ ╩ / ∆╢√╘─ ╩ ┬⁹ 

 

 

⁸ ⁸ ⁸ ⌂≥ ╛ ⌂≥─ ─ ≤

┼─ ╩ ⌐ ∆╢⁹ 

    

 

1 ╛ ≤ ⇔ ℮ ╛ ─ ╩ ≢⅝╢⁹ 

2 ╠⇔ ≤ ≤─ ⌐ ╗ ╩ ≈↑⁸ ⌂ / ╩ ≢⅝╢⁹ 

3 ╛ ⌂≥─ ╩ⱪ♇◦כⱷfiⱣ/כ♄כꜞ⁸≡™⅔⌐ ⌐≈↑╢⁹ 

 

 

1 ⁸ ⁸ ⁸ ⁸ ⁸⌂≥─ ─ ⌂ ⌐≈™≡ ≢⅝╢⁹ 

2 ⌐ ∆╢ ─ ⌂ⱷ◌♬☼ⱶ⌐≈™≡ ≢⅝╢⁹ 

3 ≤ ⌂ ╠⇔⌐≈™≡⁸ ⅛≈ ⌂ ≢ ⇔╟℮≤∆╢⁹ 

─▪◔╛ ♪כ꞉כ◐ ⌐ ∆╢Ɫכ♪⌂ ⁸ ⁸ ─  

       

ה       
 

─  
 

 ●▬♄fi☻  

- ─ ≤  

 

ה ─ ╩ ╘╢ 

ה ─ ≤ ─  

ה ≤ ה ─  
≤

⌐╟╢  

 

 ⇔≡ ╠∆  

≤ ╩ ┬  
ה ≢ ↕╣╢ ≤    

 ⌐ ⅎ╢ 

Ί ⅎ≤ Ί 

ה ─ ─ ≤   

 
 

 

 ⌐ ╠∆ 

Ί ╛ ─ Ί 

 

ה ™╛∆↕≤꜠▬▪►♩─  

ה ה ה ה↕ ↕ 

כꜞⱣꜞ▪ⱨה  

  

 ≢ ⌐ ╠∆  

Ί ─ Ί 

ה ה   

ה ה  ה   

ה ה  ה   

ה  

  



 

 ≢ ⌐ ╠∆ 2  

Ί ─ Ί 

 

ה ⌐ ⇔ↄ 

ה ⅛↕≤  

ה ≤  

  

 ⌐≈⌂⅜╢ ─  

Ί ה ≢ ≠ↄ  כ↕

ה ─ Ᵽꜞ▪ⱨꜞכ  

₈ה ╩⌂ↄ∆ ─ ₉ 

ה ─ ≤ ה ה ⌂

 

 

 

 ─ Ɫכ♪  

─ ♁ⱨ♩  

ה ─ ─  

ⱶכ♅ה ≤  

ה  

 

 

 

 ⌐ ┬ ╠⇔ ─ ה ⇔ ─ ≤ ≤  

  

 

10 ─ ≤  ─ ⁸ ⁸    

11 ─ ≤ 1  ─ ⁸ ⁸    

12 ─ ≤ 2  ─ ⁸ ⁸    

13 ─ ≤ 1  ─ ⁸ ≤ ⁸ ─ ⁸

 

  

14 ─ ≤ 2  ─ ⁸ ≤ ⁸ ─ ⁸

 

  

15 ≤  ⁸ ┼─    כ◑ꜟ꜠▪⁸

 ⌐⌂⇔ 

ה  ⅜ ╩♃כ♦√⇔ ∆╢⁹ 

 ꜠ⱳכ♩ 

꜠ⱳכ♩ 

⅛╠─ 

ⱷ♇☿כ☺ 

∞⅜ ╡⌐ↄ™ ≤ ─ ╩ ╩ ∫≡ ╡╛∆ↄ ⅎ╕∆⁹

╕√ ∞↑≢⌂ↄ⁸ ≡⁸ ∂≡⁸ ⅎ╢√╘─ ╛ ╙ ╡ ╣╕∆⁹

╛ ╩ ╢↓≤│ ─ ⌐╙ ≈∞↑≢⌂ↄ⁸ ─ ⌐╙ ⅝ↄ ⇔

╕∆⁹ 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

fitsway@kuf.biglobe.ne.jp  

kawasaki- ns@umin.ac.jp 

─ ─ 

 
  ה 

─   

≢ ⌐ ╦╢

─  
  ה  

⌐ ⌐ ╦╢

 

 

╩ ⅛⇔√ 

 

 

 



 

 ♪כ◖   
 

( )  

ה  

─  
 

 

 

    

ה  

≤  13030 1 15   1       

    

₈ ₉╩ ⇔⁸ ∆╢ ─ ≤⌂╢ ⁸⅔╟┘ ─

⅛≈ ⌂ ⅎ ⌐≈™≡ ∆╢⁹╕∏⁸ ≤ ╩ ∆╢ ─

≤⌂╢ ⌐≈™≡ ∆╢⁹∕╣⌐ ™≡⁸ ╩ ⌐∆╢₈ ₉╩

∆╢ ≢─ ─ ⇔⅛╙⁸ №╢™│ ⌐⁸◔▪≤ ─№╢

⌐≈™≡⁸ ⇔≡™ↄ⁹↓─ ╩ ⇔≡⁸ ⅜⁸↓╣╕≢ √╡

─╟℮⌐ ⅎ≡⅝√↓≤╩ ⇔≈≈ ⅎ ⇔⁸ ≤ ⅝ ™⁸ ∆╢

√╘─ ⁸ ∆╢ ≢─ ─ ╩ ╘╢⁹ 

    

1 ╛ ⌐ ∆╢⁸ ⌂ ╩ ⌐≈↑╢⁹ 

2 ─ ╩ ∆╢ ─ ╩ ⌐≈↑╢⁹ 

3 ─ ╩ ∆╢ ╩⁸ ─ ⌐ ∆╢ ╩ ⌐≈↑╢⁹ 

4 ─ ∞↑≢⌂ↄ⁸ ╩ ∆╢ ╩ ⌐≈↑╢⁹ 

⁸ ♪כ꞉כ◐ ≤ ⁸ ⁸ ⁸ ⁸  

       

ה       
 

─  
 

 │∂╘⌐ Ί ₈ ₉╩ ∆╢

≢₈ ₉⌐ ∆╢ Ί 

╛ ≢─₈ ₉≤₈ ₉

⌐ ∆╢ ⌂ ⌐≈™≡ ∆╢⁹

 

⁸

─┤

╡⅛ⅎ╡╩

∆╢↓≤⁹ 

↓─ ⁸

─

⌐⁸ ⅔

╟┘ ─

╩

∆╢↓≤⅜

№╢⁹ 

 

 ₈ ₉≤₈ ₉≤│ ⅛╩ ⅎ╢

√╘⌐Ί ⌂ ─ Ί 

ה ה ─ ⌐≈™≡⁸

╛ ≢─ ╩ ∆╢⁹

 

  

 ⌂≤↓╤⌐№╢₈ ₉╩╘←

╢ Ί ⌐≈™≡Ί 

☺▼fi♄כ ─ ╩ ⇔⁸ ⌂

⅛╠ ⌐≈™≡ ∆╢⁹  

  

 ⌂≤↓╤⌐№╢₈ ₉╩╘←

╢ Ί ≤ ⁸∕⇔≡ ™

⌐≈™≡Ί 

─ ⁸ ≤∕─ ⅝ ─ ⌐

≈™≡ ∆╢⁹  

  



 

 ⌂≤↓╤⌐№╢₈ ₉╩╘←

╢ Ί ⌐≈™≡Ί 

⅛╠⁸ ─ ≤─ ╦╡╕

≢╩ ⇔⁸ ∆╢⁹  

 

  

 ⌂≤↓╤⌐№╢₈ ₉╩╘←

╢ Ί ≤ ─ ⌐≈™

≡Ί 

⅜ ⌐ ⅎ≡™╢ ⌐≈™≡

∆╢⁹  

  

 ⅛╠ ┘ ⌐≈™≡

ⅎ╢Ί ╡ ⌐≈™≡Ί 

─ ╩ ⇔⁸ ─ ≤

⌐≈™≡ ∆╢⁹  

  

 ╕≤╘≤⇔≡ ─ ≤◔▪

─  

↓╣╕≢─ ─┤╡⅛ⅎ╡⁹    

 ⌐⌂⇔ 

ה  │⁸ ⅜ ⇔√ ⌐╟∫≡ ℮⁹ 

2016  ₈a ₉┼─▪ⱪ꜡כ♅ₑ  

    ↓─╒⅛⌐╙⁸ ─⌂⅛≢ ╩ ∆╢⁹ 

 100 ⌐╟∫≡ ∆╢⁹ 

⅛╠─ 

ⱷ♇☿כ☺ 

≤│ ℮╙── ⁸ ⅎ ⁸ ─⅔ↄ╡ ⅜№╢↓≤╩ ╢↓≤╛⁸∕

℮⇔√ ╩ ∆╢↓≤⅜≢⅝╢≤™℮↓≤│⁸◔▪⌐ ╦╢ ⌐≤∫≡⁸

≤≡╙ ⌂↓≤≢∆⁹₈№╡ⅎ⌂™₉≤™℮─≢│⌂ↄ⁸ ╛ ─

⌐≈™≡ ⅎ⁸ ≢⅝╢╟℮⌐⌂╢√╘─ ↑⌐⌂╢ ≢∆⁹ ⁸

⌐⅔™≡ ⌂ ╩ ╘≡™╢₈ ₉─ ─ ⌐ √╢─

╙⁸ ─ ≢∆⁹ ─₈ ─ ₉─ ⌐ ∆╢ ╛

⌐№√╢ ≢╙№╢─≢⁸∕∟╠╙ ™ ⇔≡⁸ ≠↑⌂⅜╠ ╩ ╘≡

ↄ∞↕™⁹ 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

─ ⌐ ⇔╕∆⁹∕╣ ⌐╙ ─ 17 ↓╤╕≢ ⌐≡ ↑

↑╕∆⁹ ┼─ ─ ⌐│⁸ ⌐ⱷכꜟ╩╙╠ⅎ╢≤ ⅛╡╕∆⁹ 

─ ─ 

 
  ה 

─  ─ ⁹ 

≢ ⌐ ╦╢

─  
  ה  

⌐ ⌐ ╦╢

 

 

╩ ⅛⇔√ 

 

 

 

  



 

 ♪כ◖   
 

( )  

ה  

─  
 

 

 

    

ה  

≤™℮  13040 1 15   2       

    

≢│⁸ ⅔╟┘ ⌐⅔↑╢ ⁸ ≤™℮ ─

⅛╠ ⌐™√╢ ⁸ ─ ⁸ ─ ≤⇔≡─▬◄╩

╘←╢ ⌂≥⁸↓╣╕≢─ ─ ⌂ ⌐≈™≡ ╩ ℮⁹↓╣

╠─ ─ ╩ ⇔≡⁸ ⌐ ∆╢ ⌂ ה ∞↑≢⌂ↄ⁸

ה ⌐⅔↑╢ ─ ╩ ⇔⁸↕╠⌐│ ⌐⅔↑╢ ─

⌂№╡ ⌐≈™≡─ ╩ ╘╢⁹↓℮⇔≡↕╕↨╕⌂ ⅛╠⁸ ─№

╡ ⌐≈™≡ ╩ ╘╢↓≤⌐╟∫≡⁸ ─ꜝ▬ⱨ☻♥כ☺ ≢ ∂╢ ₁

⌂ ≤⁸∕╣╠─ ⌐⅔↑╢ ⌂ ≤⁸∕╣⌐ ∆╢ ─№

╡ ⌐≈™≡ ⅎ╢√╘─ ╩ ⌐≈↑╢⁹ 

    

1 ≤™℮ ⌐ ∆╢ ⌂ ╩ ⇔⁸↓╣╩ ∆╢↓≤⅜≢⅝

╢⁹ 

2 ⌐ ∆╢ ⌂ ╩ ⇔⁸↓╣╩ ∆╢↓≤⅜≢⅝╢⁹ 

3 ─ ⌐ ∆╢ ⌂ ╩ ⇔⁸↓╣╩ ∆╢↓≤⅜≢⅝

╢⁹ 

4 ─ ⌐ ∂≡™╢ ⌐≈™≡ ∆╢↓≤⅜≢⅝╢⁹ 

⁸ ♪כ꞉כ◐ ⁸ ⁸☺▼fi♄⁸כ ⁸▬◄⁸  

       

ה       
 

─  
 

 ₈ ₉≤│ ⅛  

 

⁸ ⌐⅔↑╢ ─

⌐≈™≡ ∆╢⁹  

⁸

─┤

╡⅛ⅎ╡╩

∆╢↓≤⁹ 

↓─ ⁸

─ ⌐

ה

─ ╩

∆╢↓≤

⅜№╢⁹ 

 

 ≤│ ⅛  ⌐└⅝≈≠⅝⁸ ⁸

⌐⅔↑╢ ─ ≤⁸↓╣╩ ↑

√ ─ ⌐≈™≡ ∆╢⁹

 

  

 ⌐⅔↑╢ ⌐≈™≡ ⌐⅔↑╢ ─ ≤⁸

⌐⅔↑╢ ⌂ ⌂

≥ ⌐≈™≡ ∆╢⁹  

  



 

 ─ ⌂ ─ ⌐≈™

≡  

─ ⌂ ≤⇔≡─▬◄⌐

≈™≡ ∆╢⁹  

  

 ─ ⌂ ─ ⌐≈™

≡  

▬◄─ ⌐≈™≡⁸ ⌐⅔↑╢

╩ ╕ⅎ⌂⅜╠ ∆╢⁹  

  

 ⌐⅔↑╢ ≤  

 

≤▬◄ ≤╩┤╕ⅎ⌂⅜╠⁸

─ ─№╡ ≤⁸ ─ ─

─ ⌐≈™≡ ∆╢⁹  

  

 ⌐⅔↑╢ ─  

 

⌐⅔↑╢ ─ ⌐≈™≡

∆╢⁹  

  

 ↓╣╕≢─ ─┤╡⅛ⅎ╡ 

 

↓╣╕≢─ ╩┤╡⅛ⅎ╡╩ ℮⁹ 

 

  

 ⌐⌂⇔ 

ה  │⁸ ⅜ ⇔√ ⌐╟∫≡ ℮⁹ 

◌▫ⱨꜝ◓ה◓fi◦כ♫ ♦☺♃ꜟ ⱷ♦▫◌  

    14  ≤ ה ↓─ ⌐╙ ♦☺♃ꜟ ╩ ∆╢

↓≤⅜№╢  

─ ⌐╙⁸ ⌐⅔™≡ ∆═⅝ ╩ ∆╢⁹ 

 100 ⌐╟∫≡ ∆╢⁹ 

⅛╠─ 

ⱷ♇☿כ☺ 

│ ╙ ↄ⅛╠ ⇔⁸⅛≈ √∟⌐≤∫≡ ⌂ ≢∆⁹ ─

│⁸ ╛ ╩ ∆╢ ≢⁸↕╕↨╕⌂ ⅜⅛╡╩ ⅎ≡ↄ╣╕∆⁹↕╕↨╕

⌂◔▪─ ≢╙⁸ ⅜ ╦╢ │ ₁№╡⁸∕╣⌐ ∆╢ ╛ ⅜ ╘

╠╣╕∆⁹ ⌐≈™≡ ⅎ╢ ╩ ⌐≈↑╢↓≤│⁸↓╣⅛╠ ╩ ∆

⌐≤∫≡ ⅛∑╕∑╪⁹ ⌐⁸ ∆╢ ─ │ ₁№╡╕∆⁹ ─

╛ ⌐≤∫≡╙⁸◔▪⌐ ⇔≡╙ ⌂ ≢№╢ ⌐≈™≡⁸ ╩ ╘

≡™⅝╕⇔╞℮⁹ 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

─ ⌐ ⇔╕∆⁹∕╣ ⌐╙ ─ 17 ↓╤╕≢ ⌐≡ ↑

↑╕∆⁹ ┼─ ─ ⌐│⁸ ⌐ⱷכꜟ╩╙╠ⅎ╢≤ ⅛╡╕∆⁹ 

─ ─ 

 
  ה 

─  ─ ⁹ 

≢ ⌐ ╦╢

─  
  ה  

⌐ ⌐ ╦╢

 

 

╩ ⅛⇔√ 

 

 

 

  



 

 ♪כ◖   
 

( )  

ה  

─  
 

 

 

    

ה  

   13050 2 30   2  
 

    

    

─ ⌂ ⅎ ה ╩ ╡⁸ ⅜ ╛ ─ ╩⌂⇔≡

™╢↓≤╩ ∆╢⁹↕╠⌐⁸ ↕╣⁸ ↕╣≡⅝√ ⌂

─ ╖╛ ⅜≥─╟℮⌐ ↕╣≡™╢⅛╩ ┘⁸ ⌂ ≤ ┘≈↑

≡ ⅎ╢↓≤⌐╟╡⁸ ─ ≢ ∂╢ ₁⌂ ⌐ ⇔≡ ™ ⅜≢⅝╢√

╘─ ╩ ℮⁹ 

    

1 ≤│≥─╟℮⌂╙─≢⁸ ≤│≥─╟℮⌂ ⅎ ⅛╩ ∆╢⁹ 

2. ⅛╠ ┼─ ─⌂⅛≢⁸ ⅜≥─╟℮⌐ ⇔√─⅛╩

∆╢⁹ 

3 ↓╣⅛╠─ ─№╡╟℮⌐≈™≡ ⅎ╢⁹ 

⁸ ♪כ꞉כ◐ ⁸ ⁸ ⁸ ⁸ 

       

ה       
 

─  
 

 ╕≢⌐ ╪∞ ⌐ ∆╢

⌂ ╩ ∆╢⁹ 

●▬♄fi☻Ί∕╙∕╙ ∫≡ ⌂

─ Ί 

  

 ─ ה ╩ ∆╢⁹ √∟⌐ ↕╣≡™╢  ᵑ

─ ⁸ ⁸  

  

 ⅜ ↕╣╢ ╩ ∆

╢⁹ 

√∟⌐ ↕╣≡™╢  ᵒ

─ ⁸ ה ─ ⌂≥ 

  

 ≤⇔≡─ 13 ─

╩ ∆╢⁹ 

√∟│≥↓╕≢ ⅛ Ί

≤ ─ Ί 

  

 14 ─ ה ⌐≈™≡

∆╢⁹ 

≢№╢≤™℮↓≤Ί ה

Ί 

  

 19 ─ ה ─ ⁸⅔╟┘

20 ─ ─ ⌐≈™≡ ∆

╢⁹ 

─ ╩─∙⅛╣⌂™≤™℮↓≤Ί

─ ⌐≈™≡Ί 

  

 ─ ⌐⌂╢ ─

─ ╩ ∆╢↓≤⁹ 

ⅎ╢ ⅜№╢≤™℮↓≤Ί ─

⌐≈™≡Ί 

  

 ⌐⅔↑╢ ⌂

╩ ∆╢⁹ 

─ ≢ ╠∆≤™℮↓≤ ᵑ

⌐≈™≡ 

  

─≡⇔≥♩♇ⱨ♥▫Ⱡכ☿ 

─ ╩ ∆╢⁹ 

─ ≢ ╠∆≤™℮↓≤ ᵒ

⁸  

  

10 9 ≢ →╢₈ ₉⌐

≈™≡ ∆╢⁹ 

∫≡ ∞╤℮Ί╖╪⌂≢ ⅎ╢₈

₉≤│  

  



 

11 ≤ ─ ╩

∆╢ 

√∟⌐│₈ ₉⅜№╢Ί ⌐≈

™≡Ί 

  

12 ─ ⅔╟┘ ─

⌐≈™≡ ∆╢⁹ 

∫≡ ⌂─ Ί ─ ╖≤

⅝Ί 

  

13 ─ ╩ ∆╢⁹ ∫≡ ⌂─ Ί ≤ ─

Ί 

  

14 ⌐⅔↑╢₈ ₉≤

₈ ₉─ ╩ ∆╢⁹ 

⌐≈™≡ ⅎ╟℮    

15 ⅛╠ ⅎ╢ ─

╩ ∆╢⁹ 

⅛╠ ⅎ╢    

 ⌐⌂⇔ 

ה  2016  ₈ 15  ₉  

 80 ⁸꜠☻ⱳfi☻◌כ♪ 20  

⅛╠─ 

ⱷ♇☿כ☺ 

≤™℮ ⅛╠ ⅛ ⇔™╙─≤▬ⱷ⁸⅜╪∑╕╣⇔╙⅛╢╣↕☺כ ⇔≡

∕╪⌂↓≤│№╡╕∑╪⁹↓─ ≢│⁸₈ ≤│ ⅛₉╛₈ ≤│ ⅛₉

≤™∫√ ⌂ ™╩ ─╖⌂↕╪≤ ⌐ ⅎ╢↓≤≢⁸ ─ ╩

∆╢↓≤╩ ≤⇔╕∆⁹ ─◒כⱪ꞉כꜟ◓⌐ ╛⁸ ≢

─ ╩ ↑╕∆─≢⁸ ─ ⌂ ╩ ⇔╕∆⁹ 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

─√╘⁸ ⌂≥│ⱷכꜟ≢─ ⌐⌂╡╕∆⁹ 

hkikuchi@iwate- u.ac.jp  

─ ─ 

 
 

─   

≢ ⌐ ╦╢

─  
  

⌐ ⌐ ╦╢

 

 

╩ ⅛⇔√ 

 

 

 

  



 

 ♪כ◖   
 

( )  

ה  

─  
 

 

 

    

ה  

≤  13060 1 15   3       

    

≤ ╪≢ ה ⅜ ∆╢ ⌂ ⅜₈ ₉≢№╢⁹ ⌐⅔™

≡ │⁸ ─ ⌐ ╦∫≡™╢⁹◔▪⌐ ∆╢ ⌂ ╩ ↕╣╢

≤⇔≡─ ⌐≤∫≡⁸ ⌐ ∆╢ │ ⌂╙─≢№╢⁹∕↓≢

≢│⁸ ─ ╩ ⅎ╢ ─ ⌂ ⅎ ⁸ ⌐ ∆╢

⁸ ⅔╟┘ ⌐⅔↑╢ ─ ─ ⌂≥⌐≈™≡ ∆╢⁹∕─

≢⁸ ⁸ ⁸ ⌂≥⁸ ⅜☼כ♬─☻ⱦכ◘ ™ ⌐ ∆╢⁸

─⌂⅛≢─ ─№╡ ≤∕─ ⁸ ⌐ ⇔≡ ↕╣╢ ⌐≈™≡ ╩ ╘

╢⁹ 

    

1 ─ ⌂ ⌐≈™≡ ⌂ ╩ ⌐≈↑≡™╢⁹ 

2 ⱡכⱴꜝ▬♀כ◦ꜛfi─ ╩ ⇔√ ≢⁸↓╣╩ ⌐╙ ≢⅝╢╟℮⌐⌂

╢⁹ 

3 ─ ╩≤╡╕ↄ ⌐ ∆╢ ╩ ⌐≈↑≡™╢⁹ 

4 ─ ◔▪≤ ה ≤╩ ≠↑≡ ⅎ╢↓≤⅜≢⅝╢⁹ 

5 ≤⇔≡ ≤↕╣╢ ─ ⌐ ∆╢ ╩ ⌐≈↑≡™╢⁹ 

⁸ ♪כ꞉כ◐ ⁸ ⁸ⱡכⱴꜝ▬♀כ◦ꜛfi⁸  

       

ה       
 

─  
 

 ─  ─ ה ─

⌐≈™≡⁸ ╩└╙≤⅝≈≈ ∆

╢⁹ 

⁸

─┤

╡⅛ⅎ╡╩

∆╢↓≤⁹

↓─ ⁸

─ ⌐

ה

─ ╩

∆╢↓≤

⅜№╢⁹ 

 

 ≤∕─  ─ ─

≤⁸∕─ ─ ─ ⌐≈™≡

∆╢⁹  

  

 ─ ─ ה  ה ─ ─ ⅝⅛╠⁸

─ ה ─ ⌐≈™≡

∆╢⁹ 

 

  



 

 ─ ≤  ─ ─ ה ה

─ ⌐≈™≡ ∆╢⁹

 

  

 ─  ─ ─ ⌐≈™≡ ∆

╢⁹ 

 

  

 ─  ─ ─ ⌐≈™≡ ∆

╢⁹  

  

 ─  ─ ⁸ ─

⌐≈™≡ ∆╢⁹  

  

 ╕≤╘≤⇔≡ ↓╣╕≢─ ─┤╡⅛ⅎ╡⁹    

 ⌐⌂⇔ 

ה  ⅜ ה ∆╢ ⌐╙≤≠™≡ ╩ ℮⁹ 

2015  ≤╙ ₈ ╩╘↨∆ ─ ≤ ₉╖╠™  

◌▫ⱨꜝ◓ה◓fi◦כ♫     ♦☺♃ꜟ ⱷ♦▫◌  

    16  ≤  

    39  ╩ ⅎ╢◔▪ ↓─ ⌐╙ ♦☺♃ꜟ ╩ ∆╢  

─ ⌐╙⁸ ⌐ ⌐ ∂≡ ╩ ∆╢⁹     

 100 ⌐╟∫≡ ∆╢⁹ 

⅛╠─ 

ⱷ♇☿כ☺ 

≢ ≢⅝╢ ─ ╩ →╢ ─ ⌐≤∫≡⁸ ה ⌐

∆╢ │ ≢∆⁹ ⌐ ⅝╢ ₁╩ ⅎ╢ ≤⁸∕─ ─

⌐№╢ ╛ ⅎ ⌐≈™≡ ╩ ╘≡™⅝╕⇔╞℮⁹ 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

─ ⌐ ⇔╕∆⁹∕╣ ⌐╙ ─ 17 ↓╤╕≢ ⌐≡ ↑ ↑╕∆⁹

┼─ ─ ⌐│⁸ ⌐ⱷכꜟ╩╙╠ⅎ╢≤ ⅛╡╕∆⁹ 

─ ─ 

 
  ה 

─  ─ ⁹ 

≢ ⌐ ╦

╢ ─  
  ה  

⌐ ⌐ ╦

╢  

 

╩ ⅛⇔√ 

 

 

 

  



 

  



 

 

 

 

 

 

      

 

 

 

 

 

 

 



 

  



 

 ♪כ◖   
 

( )  

ה  

─  
 

 

 

    

ה  

 21010 1 15   1  
   

    

    

⌂╢ ╩ ┬─≢│⌂ↄ⁸ ⅜ ╛ ⅛╠≥─╟℮⌂ ≢

↕╣√─⅛╩ ╡⁸₈ ⌂ ⅎ ₉╩ ┬↓≤⌐ ╩⅔ↄ⁹ ≢│⁸

─ ≢№╢ ─ ╩™ↄ≈⅛ ╡ →⁸⌂╢═ↄ ╩ ╦∏⌐┤≈

℮─ ≢ ⇔≡⁸ ╩╟ↄ ↕∑╢⁹∕⇔≡⁸∕╣╠ ⌐ ≠⅝⁸

⌂ ₁⌂ ╩ ⌐ ∆╢⁹ 

    
─ ╡─ ╛ ⁸ ⌂≥⌐≈™≡⁸ ⌂ ⅎ ≢ ⇔╟℮≤

∆╢⁹ 

─fi♩כꜙ♬ ♪כ꞉כ◐ ─ ⁸◄Ⱡꜟ◑כ ╙ ⁸ⱬꜟ♯כ▬─ ─ⱶכ○⁸  

       

ה       
 

─  
 

 ⌐≈™≡⁸ ≤  ⁸ ⁸ ⁸    

 ≤ ─fi♩כꜙ♬  ─    

 ≤     

 ◄Ⱡꜟ◑כ ◄Ⱡꜟ◑כ ─ ⁸    

  ⁸ ⁸ⱬꜟ♯כ▬─    

 ⁸  ─ ⁸ ⁸♪♇ⱪꜝכ    

 ≤  ≤ ─ⱶכ○⁸    

  ─ ⁸    

 ⌐⌂⇔ 

ה   Paul G. Hewitt ⁸ ₈ ─◖fi☿ⱪ♩₉  

 90 ⁸꜠ⱳכ♩ 10  

⅛╠─ 

ⱷ♇☿כ☺ 

≤™℮ ╩ ╦∏⌐⁸ ≢≥℮ ≢⅝╢⅛⁸≤⌐⅛ↄ ╢╕≢ ⅎ⌠ↄ

⌐⇔≡ↄ∞↕™⁹ 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

kawasaki- ns@umin.ac.jp 

 

─ ─ 

 
  ה 

─   

≢ ⌐ ╦╢

─  
  ה  

⌐ ⌐ ╦╢

 

 

╩ ⅛⇔√ 

 

 



 

 ♪כ◖   
 

( )  

ה  

─  
 

 

 

    

ה  

 21020 1 15   1  
 

    

    

 №╠╝╢ │ ™⌐ ה ⇔ ™⁸ ─⌂⅛≢ ⇔⁸

╩ ╘√ ─ ⌐ ⇔≡™╢⁹↓╣╠─↓≤╩ ⇔√ ≢⁸ ─

≤ ─⅛⅛╦╡╩ ⌐⁸ ─ ⅝≤ ─ ⅜╙√╠∆ ─

┼─ ⌐ ∆╢ ⌐≈™≡ ∆╢⁹∕─ ≢ ─ ─ ≤∕

─ ⌐≈™≡ ╩ ╘╢╟℮ ∆⁹ 

    

1 ₁⌂ ⅜№╢↓≤≤ ─ ⌐≈™≡ ⇔⁸ ≢⅝╢⁹ 

2

⅜≈ↄ╢ ≤∕↓≢ ∆╢ √∟⌐ ╗ ⌐≈™≡ ⇔⁸

≢⅝╢⁹ 

3 ─ ╩ ⇔⁸ ≤─ ╦╡⌐≈™≡ ≢⅝╢⁹ 

4 ─ ⌐ ╦╢ ≤↓╣⅛╠─ ╡⌐≈™≡ ≢⅝╢⁹ 

⁸ ♪כ꞉כ◐ ⁸ ⁸ ⁸ ⁸  

       

ה       
 

─  
 

 ≤  ₒ ₓ ₁⌂ ─ ≤ ╩ ∆

╢ ≤⇔≡─ ≤│ 

≢   

 ─  ₒ ₓ ─ ≤◘▬☼

⁸ ⁸  

≢   

 ─  ₒ ₓ ∆╢ ⅜ ∆╢⇔ↄ╖⁸

╛ ⌂≥ 

≢   

 ≤  ₒ ₓ ─ ≤ ⁸

≤  

≢   

 ≤ ─ ה  ₒ ₓ ─ ╛ ⌐ ╠

╣╢ ─  

≢   

ה  ─  ₒ ₓ ─ ≤ ─

⁸ ─ ≤ ─  

≢   

 ≤ ה  ₒ ₓ ─ ┼─ ⁸ ⌐

⅜ ─ ┼ ╓∆  

≢   

 ⌂ ≤╕≤╘ ₒ ה ₓ ≤ ה ⅜ ≢

⅝╢ ╡⁸↓╣⅛╠─  

≢   

 ⌐⌂⇔ 

ה  ⁸ ╩ ∆╢─≢ │ ⇔⌂™⁹ │ ≢ ∆╢⁹ 

 ♥☻♩ 40 ≤ ꜠ⱳכ♩ 60 ⌐╟╡ ∆╢⁹ 



 

⅛╠─ 

ⱷ♇☿כ☺ 

₁─ ╩ ⅛⌐⇔≡™ↄ√╘⌐╙⁸ ↄ─ √∟╛ ה ⌐

╩ ∫≡╙╠™√™⁹ 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

takehara@iwate- u.ac.jp  

─ ─ 

 
  ה 

─   

≢ ⌐ ╦╢

─  
  ה  

⌐ ⌐ ╦╢

 

 

╩ ⅛⇔√ 

 

 

 

  

℮

c 

℮

c 



 

 ♪כ◖   
 

( )  

ה  

─  
 

 

 

    

ה  

   22010 1 15   1  
  

    

    

⌐ ╡ ╣√ ⅜≥─╟℮⌐ ⇔⁸≥─╟℮⌂ ╩ √⇔≡™╢

─⅛╩ ╢√╘⌐⁸ ⌐ ⌂ ─ ≤ ⅝⁸ ⌐⅔↑╢∕

╣╠─ ╩ ┬↓≤≢ ─ ╩ ∆╢⁹ ⌐⁸♃fiⱤ◒ ─ ≤

┘ ⁸ ⁸ ⌐≈™≡ ∆╢⁹╕√⁸ ≤

─ ╩ ⇔ⱱꜟ⸗fi ─ ⌐≈™≡ ╩ ∆╢⁹ 

    

1 ⁸ ⁸♃fiⱤ◒ Ⱶⱡ▪ה ⁸ ─ ⁸ ⁸ ⌂≥⌐≈™≡

≢⅝╢⁹ 

2 ─ ╛ ⌂≥⌐≈™≡ ≢⅝╢⁹ 

3 ⁸ ⁸♃fiⱤ◒ Ⱶⱡ▪ה ⁸ ─ ⌐≈™≡ ≢⅝╢⁹ 

⁸ ♪כ꞉כ◐ ⁸♃fiⱤ◒ Ⱶⱡ▪ה ⁸ ⁸ ⁸  

       

ה       
 

─  
 

  ─ ⁸ ⁸ ⌂≥⌐≈™≡ ┬⁹  

─ ⌐

╩

╖⁸ ⇔

≡⅔ↄ≤≤

╙⌐⁸

─ ⌐

∆╢╕≤╘

ⱪꜞfi♩⌐

╟╡⁸

╩

∆╢↓≤⁹ 

 

   ─ ⁸ ⁸ ⌂≥⌐≈™≡ ┬⁹ 

 ♃fiⱤ◒ Ⱶⱡ▪ה  ♃fiⱤ◒ ≤▪Ⱶⱡ ─ ⁸ ⁸

⌂≥⌐≈™≡ ┬⁹ 

 ⁸  ─ ⁸ ⁸ ⌂≥⌐≈™≡ ┘⁸

™≢⁸ ≢≥─╟℮⌐ ⇔⁸≥─╟

℮⌂ ╩ √⇔≡™╢─⅛╩ ┬⁹ 

 ─№╠╕⇔⁸  ⁸ ⁸♃fiⱤ◒ Ⱶⱡ▪ה ─

─№╠╕⇔⁸ ─ ╛ ⌂≥⌐≈™

≡ ┬⁹ 

  ⅜ ≢≥─╟℮⌐ ⇔⁸≥─╟℮

⌂ ╩ √⇔≡™╢─⅛╩ ┬⁹ 

  ⅜ ≢≥─╟℮⌐ ⇔⁸≥─╟℮

⌂ ╩ √⇔≡™╢─⅛╩ ┬⁹ 

 ♃fiⱤ◒ Ⱶⱡ▪ה  ♃fiⱤ◒ ╛▪Ⱶⱡ ⅜ ≢≥─╟℮

⌐ ⇔⁸≥─╟℮⌂ ╩ √⇔≡™╢

─⅛╩ ┬⁹ 

 ⌐⌂⇔ 

ה ◌▫ⱨꜝ◓ה◓fi◦כ♫  ♦☺♃ꜟ ⱷ♦▫◌  

─ ≤  ᵒ  

─ ⌐ ∆╢╕≤╘ⱪꜞfi♩⌐╟╡ ╩ ╘≡™ↄ⁹ 

 ⌐╟∫≡ ∆╢⁹ 



 

⅛╠─ 

ⱷ♇☿כ☺ 

─ ⌐≈™≡╙ ╡ ╣≡™ↄ─≢⁸ ⌐│ ⌐ ⇔≡╒

⇔™⁹ 

─ ─ 

 
  ה 

─   

≢ ⌐ ╦╢

─  
  ה  

⌐ ⌐ ╦╢

 

 

╩ ⅛⇔√ 

 

 

 

  



 

 ♪כ◖   
 

( )  

ה  

─  
 

 

 

    

ה  

 

( )  
22020 1 45   1  

  

    

    

 ─ ⁸ ⌐ⱨ▫☺◌ꜟ▪☿☻ⱷfi♩─ ≤⌂╢⁸ ─ ≤

─ ⌂ ⌐≈™≡ ∆╢∞↑≢⌂ↄ⁸≥─╟℮⌂ ⌐╟∫≡

⅜ ↕╣≡™╢─⅛⁸∕─ ה ╩ ⇔⁸╕√ ⌐≥─╟℮

⌐ ╩ ╓⇔≡™╢⅛⌐ ∆╢ ╩ ∆╢⁹ 

 ≢│⁸ ─ ≤ ⁸ ≤ ⌐╟╢ ─

ה ─ ╖╩ ⇔⁸ ─ ⅝⅜ ⌐ ╓∆ ⌐≈™≡

╩ ∆╢⁹ 

    

 ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸

⁸ ─ ╩ ≤ ≠↑≡ ≢⅝╢⁹╕√⁸∕─ ⅜

↕╣√ ⌐ ∆╢ ╛ ⌐≈™≡ ≢⅝╢⁹ 

─ ♪כ꞉כ◐ ─ ╘⌐ ↕╣√╙─╩  

       

ה       
 

─  
 

 

  
─ ⁸ ─ ⁸ ─ ⁸ 

⁸ ⁸ ⁸ ⁸  

⌐

─

♥◐☻♩

╩ ╖⁸

╩⇔≡

⅔ↄ↓≤⁹ 
 

─

╘⌐

─

⌐ ∆

╢ ♥☻

♩╩

∆╢ ⁹ 

 

  

 

  
─ ⁸ ─ ⁸ ⁸ 

⁸ ⁸ꜞfiⱤ ⁸  

 

  

 

  

─ ⁸ ⁸ ─ ≤

⁸●☻ ⁸ ─ ⁸ 

Ɽ♃כfi 

 

  

 

ה   

─ ≤ ⁸ ─ ⁸ ⁸

─ ≤∕─ ⁸ ─ ≤ ⁸

≢─ ה ⁸ ≢─  

 

  

 

  

─ ⁸ ─ ⁸

≤ ⁸ ─ ≤ ⁸♫♩ꜞ►ⱶ

≤ ⁸ ─ ⁸  

 

10  

11 

  

─ ⁸ ─ ה ה ⁸ 

─ ⁸ ─ ≤ ⁸

⁸ ⁸ ⁸

⁸ ⁸ ⁸ ⁸

⁸ ⁸  

 

12  

13  



 

14 

ה   

─ ⁸ ─ ⁸ 

─ ⁸ ⁸ ≤ ─ ⁸ 

─ ⁸  

 

15  

16 

  

⁸ ⁸ ⁸ 

⁸ ⁸ ⁸ ⁸ 

⁸  

 

17  

18  

19   
⁸ ─ ≤ ⁸ ⁸ ≤

 
 

20 

10   

ⱱꜟ⸗fi─ ≤ ⁸ ⱱꜟ⸗fi 

ⱱꜟ⸗fi⁸ ⱱꜟ⸗fi⁸ ⱱ

ꜟ⸗fi⁸ ⱱꜟ⸗fi⁸ ⱱꜟ⸗fi⁸ ⱱꜟ

⸗fi ⁸ ≤  

 

21  

22 

11   

⁸ ⁸  

⁸ ⁸ ≤ ⁸ ≤  

 

23  

 ⌐⌂⇔ 

ה  ─ ≤  2019  

─ ◌▫ⱨꜝ◓ה◓fi◦כ♫ ≤ (1)

ⱷ♦▫◌ 2016  

≢╖╢⅛╠∞─ⱷ◌♬☼ⱶ 2016  

 80 ⁸ ♥☻♩ 10 ⁸꜠ⱳכ♩ 10 ⌂≥≢ ⌐ ⇔⁸

60 ≢ ≤∆╢⁹ 

⅛╠─ 

ⱷ♇☿כ☺ 

⌐ ∫√ ↕╪─ ╩▪☿☻ⱷfi♩⇔⁸◔▪╩∆╢ ⌐⁸╕∏│

─ ─ ≢≥─╟℮⌂ ⅜ ∂≡™╢─⅛ ⇔≡ↄ∞↕™⁹ 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

─ ⌐  

─ ─ 

 
  ה 

─   

≢ ⌐ ╦╢

─  
  ה  

⌐ ⌐ ╦╢

 

 

╩ ⅛⇔√ 

 

 

  



 

 ♪כ◖   
 

( )  

ה  

─  
 

 

 

    

ה  

 

 ( )  
22020 1 60   1  

  

     

    

 ─ ⁸ ⌐ⱨ▫☺◌ꜟ▪☿☻ⱷfi♩─ ≤⌂╢⁸ ─ ≤ ─

⌂ ⌐ ∆╢ ╩ ∆╢∞↑≢⌂ↄ⁸≥─╟℮⌂ ⌐╟∫≡ ⅜

↕╣≡™╢─⅛⁸∕─ ה ╩ ⇔⁸╕√ ⌐≥─╟℮⌐ ╩ ╓

⇔≡™╢⅛─ ⌐ ⌂ ╩ ∆╢⁹ 

 ≢│⁸ ⌂ ⅛╠⁸ ─ ⁸ ╩ ∆╢ ⁸

─ ╩ ∆╢⌐ ⌂ ⅔╟┘ ⅎ ╩ ∆╢⁹ 

ₒ ₓ ⁸ ⱡכ♩╩ ⇔⁸꜠ⱳכ♩≤⇔≡ⱷכꜟ⌐ ⇔≡ ─▪♪

꜠☻⌐ ∆╢↓≤⁹⌂⅔⁸꜠ⱳכ♩⌐│ ≤ ╩ ⇔⁸◖ⱧהכⱭכ☻♩

│⇔⌂™↓≤⁹ 

꜠ⱳכ♩ ▪♪꜠☻ kaibougaku2011000@gmail.com 

    

1 ─ ⌐≈™≡₈ ₉╩ ∫≡ ≢⅝╢⁹ 

2 ─ ╕⅛⌂≈ↄ╡╩ ⇔⁸ ≤ ≠↑≡ ≢⅝╢⁹ 

3 ─ ꜠ⱬꜟ─ ╩ ⇔⁸ ≤ ≠↑≡ ≢⅝╢⁹ 

4 ⅔╟┘ ≢ ∆₈ ♅▼♇◒₉╩ ∆╢⁹ 

─ ♪כ꞉כ◐ ─ ⌐№╢₈ ₉ 

       

ה       
 

─  
 

  ⁸ ⁸ ⁸  

ₒ :P. 12- 24⁸P.28- 61x ה  

⁸ ─

≤⇔≡

⌐₈

♅▼♇◒₉

⌐ ╩ ∆↓

≤⁹ ⱡכ

♩╩

∆╢⁹ 

 

 з ה ה  

ₒ :P. 276- 283x ה  

  

 з ה ה  

ₒ :P. 302- 308. P. 310x ה  

  

 и ה ─  

ₒ P.284- 290x ה  

  

 и ה ─ ₒ ⌂ ≤ ₓ 

ₒ P. 311- 316x ה  

  



 

 й  ה ─  

ₒ P. 290- 292x ה  

  

 й  ה ─ ₒ ⌂ ≤ ₓ 

ₒ P.316- 318x ה  

  

 IV   ה ─  

ₒ P.292- 296x ה  

  

 IV   ה ─ ₒ ⌂ ≤ ₓ 

ₒ P.318- 323ₓה  

  

ה  10 ה ה ה  

ₒ P.324- 333⁸P.324- 332⁸ P.344-

346x ה  

  

ה  11 ה ₒ

P.348- 357⁸P.385- 388ₓה  

  

12 з ה ה ה ה ─  

ₒ P.324- 325⁸P.334- 344x ה  

  

13 и ⌐⅛⅛╦╢ ⌂  

ₒ P.324- 325⁸P.346- 347x ה  

  

14 й ⌐⅛⅛╦╢ ⌂  

ₒ P.324- 325⁸P.346- 347x ה  

  

15 з ה ה  

ₒ P.362- 363⁸P.366- 375ₓה  

  

16 и ה ה ה  

ₒ P.376- 381x ה  

  

ה 17 з ה ה ה fiⱤꜞה ≤

─  

ₒ P.88⁸P.91- 95⁸P.111- 113⁸

P.126- 128x ה  

  

ה 18 и ₒ P.102 107x    

ה 19 й ─ ה fiⱤꜞה  

ₒ P.100- 108 P.113- 121⁸

P.123x ה  

  

20 I ה  ה ה ה ה

ה  

ₒ P.130- 149⁸P.382- 383,ₓה  

  

21 II ה  ה ה ה ה

ה  

ₒ P.130- 149⁸P.382- 383,ₓה  

  



 

22 з ה ה ה ה  

P.383- 384⁸P.160- 161⁸P.163- 170⁸

P.172- 173x ה  

  

23 и ה ה ₒ P.160- 161⁸

P.175- 179⁸P.181- 184⁸P.189- 192ₓה  

  

24 й ה ₒ P.160- 161⁸P.175-

179⁸P.181- 184⁸P.189- 192ₓה  

  

ה  25 ה ה ה ה ה

 

ₒ P.194- 199⁸P.211- 216x ה  

  

ה  26 ה ה ה ה ה

 

ₒ P.194- 199⁸P.211- 216x ה  

  

ה  27 ה  

ₒ P.250- 251⁸P.270- 274x ה  

  

ה 28 ─ ה  ה ה ה  

ₒ P.250- 262 P.263- 266x ה  

  

29  I ה  ה ה ─  

ה  

ₒ P.218- 248x ה  

  

30  II ה  ה ה  

ₒ P.218- 248x ה  

  

 ⌐⌂⇔ 

ה ◌▫ⱨꜝ◓ה◓fi◦כ♫  ♦☺♃ꜟ ⱷ♦▫◌  

─ ≤  ᵑ  

2016  ₈ ₉  ₒ ╩ ╘╢ₓ 

 ₈ ⱡ₉♩כ─꜠ⱳכ♩ 20 ⅔╟┘ 80  

⅛╠─ 

ⱷ♇☿כ☺ 

│ ╩ ∫≡™╕∆⁹ ⌂ↄ≤╙⁸ ⅛╠ ה ≢⅝╢ ה ה ה

∕─ ╣╢↓≤─≢⅝╢ │∕─≈≥ ⇔⁸ ה ╩ ∫≡

⇔√ ╩ ∆╢↓≤⁹╕√⁸ ⁸♥꜠ⱦ⁸►▼♇Ⱪ⌂≥≢ ∆╢ ⌐ ╩

╙∫≡ ⌐ ∆╢↓≤⁹ ↕╪│⁸↓╣╕≢─ ─ ≢⁸ ↄ─₈ ⌐

∆╢ ₉╩ ╦∫≡™╕∆⁹√∞⁸↓╣╕≢─ │ ≢ ∫≡™⌂™√╘⁸

≤⇔≡│ ≢∆⁹ ╩ ⇔≡⁸∕╣╠─ ╩⅝∟╪≤ ה ⇔⁸

⌐ ⇔⁸ⱪ꜡─ ≤⇔≡ ≢⅝╢ ╩ ⌐≈↑╕⇔╞℮  

╡≤ ∂≢⁸ ╘┌ ∏ ⌐ ≢⅝╕∆  

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

ⱷכꜟ≢─ │™≈≢╙ ≢∆⁹ tohyama@iwate- med.ac.jp  

─ ─ ╙ ⁹ 

─ ─ 

 
  ה 



 

─   

≢ ⌐ ╦╢

─  
  ה  

⌐ ⌐ ╦╢

 

 

╩ ⅛⇔√ 

 

 

 

 

  



 

 ♪כ◖   
 

( )  

ה  

─  
 

 

 

    

ה  

 22030 1 30   1  
 

     

    

╩ ⅎ╢ ╩ ∆╢℮ⅎ≢ ≤⌂╢⁸ ─ ╡ ∟≤∕─ ─

─√╘⌐ ⌂ ╩ ∆╢⁹ ⌐│⁸ ─ ⁸ ⁸

≤ ה ⁸ ה ⁸ ⅔╟┘ ⌂≥─ ╩ ∆╢⁹ 

ₒ ₓ ⁸A4─ꜟכꜞ☼כⱨ≤◒ꜞ▪ⱨ□▬ꜟ ≤ ╩

∆╢⁹ ⱡכ♩╩ ⇔⁸ ⁸꜠ⱳכ♩≤⇔≡ ∆╢↓≤⁹ 

    

1 ה ─ ≤∕─ ⌐≈™≡ ╩ →≡ ≢⅝╢⁹ 

2 ה ⌐⅛⅛╦╢ ╩ ⌐ →⁸∕─ ╩ ≢⅝╢⁹ 

3 ה ⌐⅛⅛╦╢ ╩ ⌐ →⁸∕─ ╩ ≢⅝╢⁹ 

4 ─ ≤ ╩ ≢⅝╢⁹ 

5 ─ ≤ ⌐≈™≡ ∆╢ ╙ ╘ ╩ → ≢⅝╢⁹ 

─ ♪כ꞉כ◐ ─ ⌐№╢₈ ₉⅔╟┘ ≢─₈ ♅▼♇◒₉ 

       

ה       
 

─  
 

 ─  ─ ╗  

ₒ P.12 P. 16x  

⁸

─ ≤⇔

≡ ⌐

₈

♅▼♇◒₉

⌐ ╩ ∆

↓≤⁹

ⱡכ♩╩

∆

╢⁹ 

 

 ╩ ∆╢ ה ה  

 

─ ╗  

ₒ P. 12 P1. 6ₓ 

  

 ─ ≤   

ₒ P. 17 P. 30x  

  

 ≤   

ₒ P. 31 P. 38x  

  



 

 ≤   

ₒ P. 35 P. 36; ( ) P. 115

P. 119x  

  

 ≤ Ί   

ₒ P. 39 P.44ₓ 

  

 ≤ ΊII   

ₒ P. 39 P. 44x  

  

   

ₒ P. 45 P. 52x  

  

 ─ ≤   

ₒ P. 53 P.6 1ₓ 

  

10 ≤ ה ה ה   ה

ₒ P. 62 P. 69ₓ 

  

11 - I   

ₒ P.70 P. 74x  

  

12 - II   

ₒ P. 70 P. 78x  

  

13   

ₒ P. 79 P. 86x  

  

14 - I   

ₒ P. 87 P.90ₓ 

  

15 - II   

ₒ P. 90 P. 94x  

  

 ₈ ₉ ╖≢№╢↓≤ 

ה ◌▫ⱨꜝ◓ה◓fi◦כ♫  ♦☺♃ꜟ ⱷ♦▫◌  

     ─ ╡ ∟ ᵑ  

2015  ⁸ ⁸ ₈◦fiⱪꜟ ₉  

 ₈ ⱡ₉♩כ─꜠ⱳכ♩ 20 ⅔╟┘ 80  

⅛╠─ 

ⱷ♇☿כ☺ 

╩⇔√↓≤⅜⌂™ │™╕∑╪⁹↓╣╕≢⌐ ⇔√ ╩ ™ ⇔⌂⅜╠⁸

─↓≤≤ ⅝ ⅎ≡ ⅎ⁸ ∆╢↓≤⅜ ≢∆⁹₈ ₉⅛╠₈

₉┼─ ⅝ ⅎ≢∆⁹∆≢⌐ ≢ ⇔√ ╙

╦∑⁸ ─ ╛ ⌂≥─ ╩ ≢ ≢⅝╢─⅜ ≢∆⁹╕√⁸

⁸♥꜠ⱦ⁸►▼♇Ⱪ◘▬♩⌂≥≢ ∆╢ ⌐ ╩ ∫≡ ⌐ ∆╢

↓≤⁹ⱪ꜡─ ≤⇔≡ ≢⅝╢ ╩ ⌐≈↑╕⇔╞℮  

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

ⱷכꜟ≢─ │™≈≢╙ ≢∆⁹ tohyama@iwate- med.ac.jp  

─ ─ ╙ ⁹ 

─ ─ 

 

  ה 



 

─   

≢ ⌐ ╦╢

─  

  ה  

⌐ ⌐ ╦╢

 

 

╩ ⅛⇔√ 

 

 

 

  



 

 ♪כ◖   
 

(  

ה  

─  
 

 

 

    

ה  

з 22040 2 30   1  

 

  

⁸   

    

─ ≤ ╩ ⇔√℮ⅎ≢⁸ ⌂ ─ ┘ ≤ ⌐≈™≡

╩ ⇔⁸↕╠⌐ ─ ⌐≈™≡ ╩ ╘╢⁹ ⌐│⁸

ה ⁸ ⁸ ⁸ ⁸ ה ⁸ ה

⁸ כ◑ꜟ꜠▪ה ⌐≈™≡─ ╛ ⁸ ⁸ ⌐≈™≡ ┬↓

≤⌐╟╡⁸ ╩ ↑╢ ─ ⌐ ⌂ ╩ ∆╢⁹ 

    

1 ₁─ ─ ≤ ⅜ ≢⅝╢⁹ 

2 ₁─ ⌐ ⌂ ─ ⅜ ≢⅝╢⁹ 

3 ₁─ ⌐ ⌂ ─ ⅜ ≢⅝╢⁹ 

⁸ ♪כ꞉כ◐ ⁸ ⁸  

       

ה       
 

─  
 

ה  ᵑ ⌂ ה

─ ⁸ 

≤ ∆╢ ⅔╟┘

 

⁸ ⌐ ≠™√ ─ ╡

∟╩ ⇔⁸ ≢⅝╢╟℮⌐

∆╢ 

⌂− ⅜ ╢⅛╩ ⇔≡⁸ ≢⅝╢

╟℮⌐ ∆╢ 

  

ה  ᵒ ה

─  

⌂ ╩ ╡ →⁸∕─

╩ ⇔⁸ ─ ≈ ⌐≈™

≡╙ ╣╢ 

  

 ᵑ ⌂ ─

⁸ ≤ ∆╢ ⅔╟┘

 

╩ ╡ ╗ ≤∕─ ⁸

╩ ≈ ≤∕─ ⁸ ⌂

╩ ∆╢⁹ ⌂ ≤

∕─ ⌐≈™≡ ∆╢ 

⌐≈™≡─

⌂ ⁸

╩ ⇔

∆╢ 

 

 

 ᵒ ─  ⁸COPD⁸ ⁸

⁸∕─ ─ ─ ≤ ⌐

≈™≡ ∆╢ 

∕╣∙╣─

⌐≈™≡∕─

≤

╩ ∆╢ 

 

 



 

כ◑ꜟ꜠▪ה  ⌂ ה

─ ⁸ ≤

∆╢ ⅔╟┘ ⁸  

─ ≤∕╣⌐╟∫≡ ↕╣╢

כ◑ꜟ꜠▪⁸ ⌐≈™

≡ ⇔ ∆╢ 

ꜞfiⱤ ⁸

◓꜡Ⱪꜞfi⁸◘

▬♩◌▬fi⌂≥

╩

⇔ ∆╢ 

 

 

 ᵑ ⌂ ─

⁸ ≤ ∆╢ ⅔╟┘

 

⁸ ─ ≤ ⁸ ⁸

⌐ ⇔≡⁸ ⁸☻ꜝ▬♪╩

™≡ ∆╢ 

⌂

⌐≈™≡

⇔⁸ ⁸

╩ ╠⅛⌐∆

╢⁹ │

─ ⌐≈

™≡ ≢⅝╢

╟℮⌐ ∆╢ 

 

 ᵒ ─  ≢ ⇔√ ⌂ ⌐≈™≡─

⌐≈™≡ ⌐ ∫≡ ∆╢ 

─ ⌐

≈™≡ ⇔⁸

⁸

╩ ≢⅝╢

╟℮ ∆╢ 

 

 ᵑ ⌂ ─

⁸ ≤ ∆╢ ⅔╟┘

 

⁸ ⁸ ⁸ ⁸ ⁸ ⁸

⁸ ⌐⅔↑╢ ─ ≤⁸ ─

⅛╠╖√ ⌐≈™≡⁸ ╩

™≡ ∆╢ 

⌂

─ ⌐≈™≡

⇔⁸

│ ─

⌐≈™≡ ≢

⅝╢╟℮⌐

∆╢ 

 

 ᵒ ─  ≢ ⇔√ ─ ⌐ ≠™√

≤∕─ ⌐≈™≡⁸ ⌐ ⌐

∫≡ ∆╢ 

─

⌐≈™≡

⇔⁸∕─

⌐≈™≡

≢⅝╢╟℮⌐

∆╢ 

 



 

ה 10 ᵑ ⌂ ה

─ ⁸ ≤

∆╢ ⅔╟┘  

⌂ ≤⇔≡⁸ ⁸ ⁸

⁸ ꜞfiⱤ ⁸ ─ ≤ ⁸

⌐≈™≡ ╩ ™≡ ∆

╢ 

─

≤ ⌐≈™≡

⇔⁸

│ ─

≤ ⌐≈™≡

≢⅝╢╟℮

⌐ ∆╢ 

 

ה 11 ᵒ ה

─  

≢ ⇔√ ─ ⌐≈™≡

∆╢≤≤╙⌐⁸ ⌐ ≠™√ ≤

∕─ ⌐≈™≡ ∆╢ 

─

⌐≈™≡

⇔⁸ ─

⌐≈™≡

≢⅝╢╟℮⌐

∆╢ 

 

ה 12 ᵑ ⌂ ה

─ ⁸ ≤ ∆

╢ ⅔╟┘  

⁸ ⁸Ⱡⱨ꜡כ♀ ─

≤⁸ ⁸ ⁸

─ ─ ≤ ⌐≈™≡

⌐ ∫≡ ∆╢ 

─ ╩

⇔⁸

│ ≢ ℮

≤ ≢

℮ ⌐

↑⁸∕╣∙╣─

⌐≈™≡

∆╢ 

 

ה 13 ᵒ ה

─  

─ ה ─ ⅛╠╖√

≤ ─ ⁸⅔╟┘∙╣

∙╣─ ⌐≈™≡⁸ ⌐ ⌐ ∫≡

∆╢ 

─ ⌐

≈™≡ ⇔⁸

∕─ ╩

⁸

⌐ ↑≡

≢⅝╢╟℮⌐

∆╢ 

 

ה 14 ᵑ ⌂ ה

─ ⁸ ≤

∆╢ ⅔╟┘  

⁸ ⌂≥─ ≤ ⌂

─ ⁸ ╩ ⌐∕∫

≡ ∆╢ 

⁸

─

⌐≈™≡ ⇔

⁸ │

≤ ╩

≢⅝╢╟℮⌐

∆╢ 

 



 

ה 15 ᵒ ה

─  

─ ⁸ ─ ⌐≈™

≡ ⌐∕∫≡ ∆╢ 

⁸

─ ⁸

╩ ⇔

⁸ │

≤ ⌐

≈™≡ ≢⅝

╢╟℮⌐ ∆

╢ 

 

 ⌐⌂⇔ 

ה ◌▫ⱨꜝ◓ה◓fi◦כ♫  ♦☺♃ꜟ ⱷ♦▫◌  

     ─ ≤  ᵑ /  

     ─ ≤  ᵒ  

     ─ ≤  ᵓ /  

     ─ ≤  ᵔ ה /  

     ─ ≤  ᵖ / ה  

     ─ ≤  ᵗ ≤  

 

 

100  

 

⅛╠─ 

ⱷ♇☿כ☺ 

ה ╩ ℮↓≤⁹ 

 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

 

─ ─ 

 
  ה 

─   

≢ ⌐ ╦╢ 

─  
  ה  

⌐ ⌐ ╦╢ 

 

 

╩ ⅛⇔√ 

 

 

 

  



 

 ♪כ◖   
 

(  

ה  

─  
 

 

 

    

ה  

и 22050 2 30   2  

 

    

    

    

  

    

─ ≤ ╩ ⇔√℮ⅎ≢⁸ ─ ⅔╟┘⁸

⁸ ⁸ ⁸ ⁸ ⁸ ⁸

⁸ ─ ─ ה ⁸ ⌂ ⁸ ה ⌐≈™≡ ┬↓

≤⌐╟╡⁸ ╩ ↑╢ ─ ⌐ ⌂ ╩ ∆

╢⁹ 

    

1 ─ ⅜ ≢⅝╢⁹ 

2 ₁─ ⌐⅔↑╢ ה ≤ ⌂ ⅜ ≢⅝╢⁹ 

3 ⅜ ⌐ ╩ ↔⇔⁸ ⌐ ∆╢√╘⌐ ⌂ ה ⅜

≢⅝╢⁹ 

⁸ ♪כ꞉כ◐ ⁸ ⁸ ה  

       

ה       
 

─  
 

  ≤ ─ ⁸ ⁸    

  ⁸ ≤◦ꜛ♇◒⁸ ה    

  ⁸ ⁸ ה    

     

  ⁸ ⁸    

 ─  ⁸ ה ⁸ ה    

 ─ ה  ה    

 ─  ⁸    

 ≤  ⁸ ⁸    

10 ─ ≤   ☻ꜝ▬♪   

11 ─  ☻ꜝ▬♪╩ ⇔√    

12 ─ ≤ 1 ☻ꜝ▬♪ⱪ꜡☺▼◒◦ꜛfi⌐╟╢    

13 ─ ≤ 2 ☻ꜝ▬♪ⱪ꜡☺▼◒◦ꜛfi⌐╟╢    

14 ≤  ─ ≤ ─ ⁸∕╣⌐

℮ ⁸ ⁸ ─  

NGt

╩ ╗⁹ 

 

15 ─  ─ ⁸ ⁸ ╩ ╗ ⁸ ╩

 ≤

⌐╟╢

 

( )  



 

 ⌐⌂⇔ 

ה ◌▫ⱨꜝ◓ה◓fi◦כ♫  ♦☺♃ꜟ ⱷ♦▫◌  

     ─ ≤  ᵑ /  

     ─ ≤  ᵔ ה /  

     ─ ≤  ᵕ  

     ─ ≤  ᵖ ה  

     ─ ≤  ᵗ ≤  

      ᵔ  

 100  

⅛╠─ 

ⱷ♇☿כ☺ 

ה ╩ ℮↓≤⁹ 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

 

─ ─ 

 
  ה 

─   

≢ ⌐ ╦╢ 

─  
  ה  

⌐ ⌐ ╦╢ 

 

 

╩ ⅛⇔√ 

 

 

  



 

 ♪כ◖   
 

(  

ה  

─  
 

 

 

    

ה  

й 22060 1 15   2  

 

 ⁸  

 

    

─ ≤ ╩ ⇔√℮ⅎ≢⁸ ⌂ ─ ┘ ≤ ⌐≈

™≡ ╩ ⇔⁸↕╠⌐ ─ ⌐≈™≡ ╩ ╘╢⁹ 

⌐│⁸ ⌐⅔↓╡╛∆™ ─ ╩ ─ ⁸ ╛

⁸ ⌂≥─ ⌐≈™≡─ ╩ ∆╢⁹╕√⁸

╛ ╩│∂╘≤∆╢ ─ ⌂ ≤∕─ ⌐≈™≡ ⇔⁸

ה ╩ ┬ ≢─ ≤∆╢⁹ 

    

1 ⅔╟┘ ─ ╛ ⁸ ⌐≈™≡ ≢⅝╢⁹ 

ה .2 ה ⅔╟┘ ─ ─ ה ─ ╩ ≢⅝╢⁹ 

3. ─ ⌐≈™≡⁸ ─ ╛ ╡ ∟⌐≈™≡ ≢⅝╢⁹ 

4.  ─ ⌂ הכ◑ꜟ꜠▪ה ה ה ה

⌐≈™≡ ╛ ⁸ ⌐≈™≡ ≢⅝╢⁹ 

─ ♪כ꞉כ◐ ה   ה     

       

ה       
 

─  
 

 ⁸ ─

 

⁸ ⁸    

 ─ ─  ⁸ ⁸ ⁸ ⌂≥─ ה    

 ─ ≤  ⁸ ⁸    
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╩ ∆╢√╘─ ─ 

 

ה ≠ↄ╡   

ה   

ה ╩ ∆╢√╘─ ─  

( )  

⌐≈™≡

═╢⁹ 

 

ה 11 ─ ─ 

ᵑ 

ה ─꜠ⱬꜟ─  

ה ה ה ⌐№╢ ─

─    

( )  

♦☺

♃ꜟ  

P.109- 118╩

╗⁹ 

 

 

 

ה 12 ─ ─ 

ᵒ 

ה ⌐№╢ ─ ─  

              ( )  

 

13 ╩╙∫√ ⌐ ∆╢ ה  ≢ⱪכꜟ◓ ╩╙∫√ ⌐ ∆╢

╩ ≈≤╡№→⁸ ⌂ ⌐ ∆

╢↓≤╩ ⱪכꜟ◓≡⇔ ≤

╩ ℮⁹ 

ה ─ ┘ ╩ ה ∆

╢√╘─ ─ ⌐≈™≡ ∆╢⁹ 

╩╙∫√

╩ ∆

╢⁹ 

─╕≤╘ 

 

 

 

14 ╩╙∫√ ⌐ ∆╢  

15 ╩╙∫√ ⌐ ∆╢  

 ⌐⌂⇔ 

ה  ⌐ ⇔⌂™ 

◌▫ⱨꜝ◓ה◓fi◦כ♫ ♦☺♃ꜟ ⱷ♦▫◌  

 ᵑ  

 ᵕ  

∕─ │ ⌐ ∆╢⁹ 

 80 ⁸ ꜠ⱳכ♩ 20  

⅛╠─ 

ⱷ♇☿כ☺ 

─ ≢№╢ ⌐≈™≡ ↄ ┘⁸ ꜠ⱬꜟ╛ ⌐ ∂√

╩ ℮√╘─ ≤⌂╢ ≢∆⁹ ≤⌂╢ ─ ─

╩⁸ ─ ╩ ⇔≡ ⌐≈↑≡ↄ∞↕™⁹ 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

 10 -mail kazuko@iwate- uhms.ac.jp  ⁸  8   

○ⱨ▫☻▪꞉כ ⌐ ╘⌂™⅜⁸ ⌐ ⇔≡ ⇔≡ↄ∞↕™⁹ 



 

─ ─ 

 
ủ ה  

─   

≢ ⌐ ╦╢

─  
 ủ ה  

⌐ ⌐ ╦╢

 

 

╩ ⅛⇔√ 

 

≢─ ─ ╩ ⅛⇔≡⁸ ─ ⌐ ∆╢ ⌂ ╩ ∫≡

™╕∆⁹ 

 

  



 

 ♪כ◖   
 

( )  

ה  

─  
 

 

 
 

 31040 2 60   1       

    

ה  
       ⁸  

    

≤⌂╢ ─ ה ה ╩ ⇔⌂⅜╠⁸ ╩ ∆╢√╘─

⌐ ⇔√ ≤⌂╢ ⌐≈™≡⁸∕─ ≤ ╩ ┬≤≤╙⌐ ╠ ┘

⇔⁸ ╩ ∆ ♩♇ꜞⱧ☻ה▪◔≥ ╩ ℮⁹╕√⁸

╩ ≈ ╩☼כ♬─ ה ה 3 ⅛╠ ⇔⁸≥─╟℮⌂ ⅜

⌂─⅛╩ ▪☿☻ⱷfi♩ ⇔≡⁸ ⌂ ╩ ⇔∕╣╩ ∆╢≤™

℮ ─ⱪ꜡☿☻╩ ╖⁸ ╩ ∆╢√╘─ ╩ ∆╢⁹ 

    

1.  ─ ≤⌂╢⁸ ה ה ╩ ≢⅝╢⁹ 

ה .2 ה ⌐≈™≡─ ╩ ⌐⁸ ╩ ∆╢√╘─ ⌐ ⇔

√ ≤⌂╢ ⌐≈™≡ ╩ ⇔∕─ ╩ ≢⅝╢⁹ 

3. ─ ╩ ⇔⁸ ╠ ⌐ ┘ ה ה ∆╢↓≤

≢⁸∕↓⌐ ↓╡℮╢ ⌐ ∆╢ ⁸ ╩♩♇ꜞⱧ☻ה▪◔≥ ∆↓

≤⅜≢⅝╢⁹ 

4. ⌐≈™≡⁸ ╩ ≈ ╩☼כ♬─ ה ה 3

⅛╠ ≢⅝╢⁹ 

5. ≥─╟℮⌂ ⅜ ⌂─⅛╩ ▪☿☻ⱷfi♩ ⇔≡⁸ ⌂ ╩ ⇔∕

╣╩ ∆╢≤™℮ ─ⱪ꜡☿☻╩ ╖⁸ ─ ╩

≢⅝╢⁹ 

 ♪כ꞉כ◐
ה ה Ⱨꜞ♇♩⁸☻ה▪◔⁸ ╩ ≈ ⁸☼כ♬─ ה ה

3 ⁸ ─  

       

ה       
 

─  
 

 ○ꜞ◄fi♥כ◦ꜛfi 

⌂ ╩ ╢  

╩ ╢  

ₒ ₓ 

≤│ 

─ ╘ ⁸ ─

⁸ ─ ⁸ ─ ≤ ⁸◔▪

─ ≢ ⇔╛∆™  

ₒ ₓ 

꞉כ◦◒כ♩ 

 

 

 

 

 

 

 ₒ ₓ 

⁸ⱬ♇♪ⱷכ◐fi◓⁸ 

™ 

ₒ ₓ 

♥☻♩ 

 

 

 

 

│ 

 

 

 ≢ ⌂ ⅝╩≈ↄ╡  

∆  

 

ₒ ₓ 

⌂ ⁸Ⱳ♦▫כⱷ◌♬◒☻⁸ ה

─ ≤ ⱷ◌♬☼ⱶ 

ₒ ₓ( 1)  

꞉כ◦◒כ♩ 

 

 



 

 

 

ה ╩ ∆╢  

 

╩ ∆╢  

 

ₒ ₓ 

─ ⁸ ╩ ↕∑╢ ≤

 

( 1)   

 

⌐ⱪכꜟ◓2  ⅛╣≡ ∆╢⁹ 

ₒ ₓ 

⁸ ⁸ ה ⁸

כꜗ♅♇꜠♩☻  

⌐ⱪכꜟ◓2 ⅛╣≡ ∆╢⁹ 

ₒ ₓ 

☻♃fi♄כ♪ⱪꜞ◖כ◦ꜛfi⁸

⁸ ≤ ⁸●►fi♥◒♬♇◒ 

ₒ ₓ( 2)  

♥☻♩ 

 

 

ₒ ₓ( 2)  

♥☻♩ 

 

 

 

 

│ 

 

 

 

│ 

 

 

ה  ╩ ∆  

─ ─  ᵑ 

 

ₒ ₓ 

ה ─ ≤ ⱷ◌♬☼ⱶ⁸

─ ⁸ ─ ⱷ◌♬☼ⱶ

≤◔▪ 

( 1)  

 

 

⌐ⱪכꜟ◓2  ⅛╣≡ ∆╢⁹ 

ₒ ₓ 

ה ⁸ ─ ⁸

⁸ ⁸  

( 2)   

 

│ 

 

10 

11 ─ ─  ᵒ 2◓ꜟכⱪ⌐ ⅛╣≡ ∆╢⁹ 

ₒ ₓ 

─  

ₒ ₓ 

⁸ ⁸  

( 2)   

 

│ 

 

12 

13 

14 

15 ─ ─  

 ♥☻♩  

ₒ ₓ 

╩ ⌐⇔√ ♅▼♇◒ 

 

 

 

16 

ה 17 ─   ₒ ₓ 

ה ─ ⁸ ⌐ ∆╢ ⱷ

◌♬☼ⱶ⁸ ⌐⅔↑╢ ⁸ ─

▪☿☻ⱷfi♩⁸ ─  

( 1)   

 

18 ₒ ₓ 

─ ⁸ ◔▪ 

( 2)   

 

│ 

 

19 

20 ─   

 

ₒ ₓ 

ה ─ ⁸ ⱷ◌♬☼

ⱶ⁸♬כ☼─▪☿☻ⱷfi♩⁸ ה

─ ⁸ ─  

( 1)   

 

 

⌐ⱪכꜟ◓2 21 ⅛╣≡ ∆╢⁹ ( 2)   



 

22 ₒ ₓ 

─ ⁸⅔╗≈ ⁸ⱳכ♃Ⱪꜟ♩▬

꜠ ⁸  

 

│ 

 

23 ╩ ∆╢  ₒ ₓ 

─ ⁸ ╩ ∆╢√╘─  

( 1)   

24 ₒ ₓ 

─ ⁸ fi⁸ⱴꜛ◦כ☿◒ꜝꜞ⁸

 ☺כ◘♇

( 2)   

 

│ 

 

25 

26  ₒ ₓ 

ה  

╩ ™√ ─  

⁸  

ₒ ₓ 

 

 

 

 

 

 
27 

28 

 

30 

 ₒ ₓ 

⁸ ♅▼♇◒ 

  

 ⌐⌂⇔ 

ה ◌▫ⱨꜝ◓ה◓fi◦כ♫  ♦☺♃ꜟ ⱷ♦▫◌  

     ᵓ  

2019  ₈ ⱪꜝ◒♥▫☻ 4 ₉ ⱷ♦▫◌

ꜟ  

2016  ₈ ≢╖╢⅛╠∞─ⱷ◌♬☼ⱶ₉  

2008  ⁸ ₈  3 ₉ ⱷ♦▫◌

ꜟ  

⌐꞉כ◦◒כ♩╩ ∆╢⁹ ⌐│⁸ ╩ ∆╢⁹ 

 

 

(10 )⁸ ה♩☻♥ 30%⁸ 60% ─ ╩ ⇔≡ ∆╢⁹ 

√∞⇔⁸ ─ ⅜ ™ │ ╩ ™⁸ ─ ⌐≈™≡ ∆╢⁹ 

⅛╠─ 

ⱷ♇☿כ☺ 

⌐ ⌂ ╩ⱪכꜟ◓┘ ⇔√ⱪꜞfi♩╩ ⇔ ⇔╕∆⁹ 

↓─ ≢│⁸ ≡─ ⌐ ⇔≡ ≤⌂╢ ה ≤ ≤⇔≡─

╩ ⇔╕∆⁹ ↕╪⅜↓╣⅛╠ ╩ ╪≢™ↄ ≢⁸ ≤⌂╢ ⌂

≢∆⁹

≢╙ ⌐№√╡╕∆─≢⁸ ⌐ ⌐ ╖⁸ ⌐ ⌐≈↑≡ↄ∞↕™

⁹ 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

 

ⱷכꜟ▪♪꜠☻ sakuma@iwate- uhms.ac.jp  

─ ─ 

 
  ה  

─   



 

  

≢ ⌐ ╦╢

─  
  ה  

⌐ ⌐ ╦╢

 

 

╩ ⅛⇔√ 

 

≢─ ─ ╩ ⅛⇔⁸ ⌐ ∆╢ ≢ ⌂ ⅔╟

┘ ╩ ∫≡™╕∆⁹ 



 

 ♪כ◖   
 

( )  

ה  

─  
 

 

 

    

ה  

 31050 1 15   1       

    

─ ≤⌂╢ ⅔╟┘ ─ ≤ ┘⁸∕─ ≤ ⌐≈

™≡ ╩ ⇔⁸ ⌂ ─ ≤ ⌐≈™≡ ∆╢≤≤╙⌐⁸

┼─ ╩ ⇔⁸ ≢№╢ ⁸ ⁸ ⁸ ⌐≈™≡ ╩

╘╢⁹ 

    

1 ⅔╟┘ ─ ≤ ⌐≈™≡ ≢⅝╢⁹ 

2 ─ ≤ ⌐≈™≡ ≢⅝╢⁹ 

3 ⌂ ─ ⌐≈™≡ ≢⅝╢⁹ 

4 ⌂ ─ ┼─ ⌐≈™≡ ≢⅝╢⁹ 

5 ⌂ ─ ┘╩ ⇔≡ ─ ≢№╢ ⁸ ⁸ ⁸

⌐≈™≡ ╩ ╘╢↓≤⅜≢⅝╢⁹ 

⁸ ♪כ꞉כ◐ ⁸ ─ ⁸ ≤ ─   

       

ה       
 

─  
 

 ─ ≤  

≤  

 

─ ≤  

 

ה ≤│ ⅛⁸ ─  

ה ≤│ ⅛⁸ ─  

ה ≤ ─  

ה ─ ≤  

ꜟכ◕fi♅▬♫ה  

  ( )  

♥◐☻♩─

╩ ℮

↓≤⁹ 

⌐

⇔√

─ ╩

⇔≡⅔ↄ

↓≤⁹ 

 

 ─ ≥☼כ♬ ─fi♁כ♄Ⱬfiה   

 ⁸  

 

 ☿ꜟⱨ◔▪╩ ≤∆╢ ─ⱶ꜠○ה   ⁸   

ה☻꜠♩☻  ה ╩ ≤∆

╢  

─▬꜡ה  

⁸  

 

 - ─►꜡ⱪ║ה          

─כⱬꜟⱦꜝ♩ה         

 ⌐ ∆╢  

 

─fi♁◒ꜞ◄ה   

─►꜡ⱪ║ה ⸗♦ꜟ 

 ꜠ⱳכ♩─ ⁸  

 

 ─  

 

◓fiꜞ▪◔ה ꞉♩♁fi⁸꜠▬♬fi●כ

       ⁸  

 

 ⌐⌂⇔ 



 

ה ◌▫ⱨꜝ◓ה◓fi◦כ♫  ♦☺♃ꜟ ⱷ♦▫◌  

 ᵑ  

fl□ה▪♬☺כⱫfi♄כ♁fi ₈ ─ ≤⌂╢╙─₉ 

 

₈  20─ ≤ ┼─ ₉ 2  

 

∕─ ─ │⁸ ∆╢⁹ 

 80 ⁸ ꜠ⱳכ♩ 15 ⁸◖ⱷfi♩◌כ♪ 5  

⅛╠─ 

ⱷ♇☿כ☺ 

ⱦ♦○╩ ⇔⁸ ⅛╠ ╩ ⇔╕⇔╞℮⁹ ─ ⌐≈™≡

⇔⁸ ⌐ ⌐ ≢⅝╢╟℮⌐ ⅜↑╕⇔╞℮⁹ 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

10   - mail kazuko@iwate- uhms.ac.jp  

○ⱨ▫☻▪꞉כ ⌐ ╘⌂™⅜⁸ ⌐ ⇔≡ ⇔≡ↄ∞↕™⁹ 

─ ─ 

 
ủ ה  

─   

≢ ⌐ ╦╢

─  
 ủ ה  

⌐ ⌐ ╦╢

 

 

╩ ⅛⇔√ 

 

≢─ ─ ╩ ⅛⇔≡⁸ ⌐≈™≡ ≢ ⌂ ╩ ∫

≡™╕∆⁹ 

 

  



 

 ♪כ◖   
 

( )  

ה  

─  
 

 

 
 

 31060 2 90   1       

    

ה  

   

 ⁸ ⁸  

  ⁸  

  ⁸ ⁸  

    

╩ ≤∆╢ ╩ ↑ ∟⁸ ≢ ╪∞ ─ ≤⌂╢

≤ ╩ ⇔⁸ ≢ ╩ ╢ ⌐ ⇔⁸ ₁─ ─☼כ♬─

╛☿ꜟⱨ◔▪╩ ∆√╘─ ╩ ∆╢ ⌂ ╩ ℮⁹ 

    

1.  ╩ ⇔√ ⇔™ ≢⁸ ⌐ ∂√◖Ⱶꜙ♬◔כ◦ꜛfi╩≤╢↓≤⅜

≢⅝╢⁹ 

2. ה  ה ─ 3 ⅛╠⁸ ─☼כ♬ ╩ ╠⅛⌐

⇔⁸ ⁸ ≢ ╪∞ ╩ ⇔≡ ⅜ ∆ ╩ ⅎ╢↓≤⅜≢⅝

╢⁹ 

3.  ─ ⅛╠⁸ ⅜≥─╟℮⌂ ─ ╩ ≤⇔≡™╢⅛╩

╠⅛⌐⇔⁸ ╩ ∆╢√╘─ ╩ ∆╢↓≤⅜≢⅝╢⁹ 

4.  ⁸ ⁸ ╩ ∆ ╩ ⇔⁸ ⅛╠ ⁸ ╕≢─ ╩ ⌐

℮↓≤⅜≢⅝╢⁹ 

5.  ∫√ ╩ ⇔⁸ ─ ╩ ⁸ ∆╢↓≤⅜≢⅝╢⁹ 

6.  ◌fiⱨ□꜠fi☻⌐⅔™≡ ─ ╩ ⇔⁸ ╩ ℮↓≤⅜≢⅝╢⁹ 

─☼כ♬⁸ ♪כ꞉כ◐ ⁸☿ꜟⱨ◔▪ 

       

ה  ה    

2 1  

 

2  12  

 

 

 

 

 

 

 

 

 

 

(1) ─ ╩ ↑ ∟⁸◖Ⱶꜙ♬◔כ◦ꜛfi⁸ ╩ ⇔≡

╩ ™⁸ ה ה 3 ⅛╠ ╩☼כ♬─

∆╢⁹ 

⌐☼כ♬─ (2) ⇔√ ╩ ⇔ ∆╢⁹ 

(3) ⇔√ ╩ ⇔⁸ ─ ╩ ⁸ ∆╢⁹ 

(4) ◌fiⱨ□꜠fi☻⌐⅔™≡ ⌐ ╩ ™⁸ ┘╩ ∆╢⁹ 

 

  │₈ ₉ ⁹ 

 

 

 

 

 

 

 

 

 

 

⁸ ⁸ ─ ╩ ⇔≡™╢↓≤⁹ 

 

ה  ○ꜞ◄fi♥כ◦ꜛfi╛ ─ ⌐ ╟╡ ∆╢⁹ 

 ⁸ ⁸꜠ⱳ⁸♩כ ⌐╟╡ ⌐ ℮⁹ 



 

⅛╠─ 

ⱷ♇☿כ☺ 

╩╙≤⌐⁸♥◐☻♩╛ ≢ ╩⇔≡ↄ╢↓≤⁹╕√⁸

╩ ↑≡ ─ ╩∆╢↓≤⁹ ─ ⌐ ∆╢

↓≤⁹ 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

≢ ∆╢⁹ 

○ꜞ◄fi♥כ◦ꜛfi─ ⁸ ─ ╩ ∆╢⁹ 

─ ─ 

 
ủ ה  

─  ⁸  

≢ ⌐ ╦╢

─  
 ủ ה  

⌐ ⌐ ╦╢

 

 

╩ ⅛⇔√ 

 

╛ ≢─ ⁸ ─ ╩ ╕ⅎ⁸ ≢─ ╩ ∫≡™╕

∆⁹ 

 

  



 

 ♪כ◖   
 

( )  

ה  

─  
 

 

 

    

ה  

 31070 1 30   2      

    

ה  

 ⁸  

  

    
⌐ ∆╢ ╛ ⌐⅔↑╢ ╩ ⇔⁸ ─ ╩ ∆

╢ ⁸ ╩ ℮⁹ 

    

1 ⅔╟┘ ⌐≈™≡ ⅜≢⅝╢⁹ 

2 ╩ ┬ ⅔╟┘ ⌂ ⌐≈™≡ ≢⅝╢⁹ 

3 ⌐⅔↑╢ ≡™≈⌐♩♇ꜞⱧ☻ה▪◔┘╟⅔ ≢⅝╢⁹ 

4 ⌂ ─№╡ ⌐≈™≡ ≢⅝╢⁹ 

5 PBL ╩ ⇔≡⁸ ⌐≈™≡ ⅎ╢↓≤⅜≢⅝╢⁹ 

 ♪כ꞉כ◐
⁸ ⁸ ◔ⱶ♪◖fi☿fi♩⁸כ◊Ⱨꜞ♇♩⁸▬fiⱨ☻ה▪◔⁸

▪ꜞfi◓⁸▪♪Ⱳ◌◦⁸כ  

       

ה       
 

─  
 

 ⌐≈™≡ ≤│⁸ ≤ ה

ה ⁸ ─ ≤

 

GWה  

♥◐☻♩ 2

│

⌐≡ ∆

╢  

 

 ⅔╟┘ ╩ ┬

 

─ ⁸ ⁸⌂≥  ♥◐☻♩ 1 

ủ18 126- 144  

 

 ≤◔▪─  ≤ ⁸ ─ ⁸◔▪─

 

GWה  

♥◐☻♩ 2

│ ⌐≡

 

 

 ≤ ─▪◔ה  ╩ ∆╢ ─ ⁸ ≤ ⁸

≤ ─▪☿☻ⱷfi♩⁸  

 

 

 

 ⌐⅔↑╢ 1 ◖fiⱤ♇◦ꜛfi≤◔▪ꜞfi◓ 

GWה  

♥◐☻♩ 1ᵢ

18, 109

119- 124 130-

134  

 

 ⌐⅔↑╢ 2 ▪♪Ⱳ◌◦כ≤Ɽ♃כ♫ꜞ☼ⱶ 

GWה  

♥◐☻♩ 1ᵢ

126- 134⁸

153  

 

 ⌐⅔↑╢ 3 ▬fiⱨ◊כⱶ♪◖fi☿fi♩≤  

 

≢   



 

 ─ ⌐⅔↑╢ ⌂

 

≤│⁸ ─ ≤ ⁸

─ ⁸⌂≥ 

 

♥◐☻♩ 1 

ủ18 31- 34

⁸ 

♥◐☻♩ 1 

ủ40 110- 118

 

 

ה ♩♇ꜞⱧ☻ה▪◔  ה ≤ ⁸◔▪∆╢

─ ─  

 

♥◐☻♩ 2

╩

 

 

10 ⌂ ─№╡  ⱪ꜡☿☻ה ה

─ ─№╡ ⁸  ♩כ◦

 

1─  

  

11 ─  

1 1  

╩ ∆╢ 

≢ⱪכꜟ◓ ∆╢ PBL  

1╩ ™

≡

╩♩כ◦

∆╢ 

 

 

 

12 ─  

1 2  

 

1⌐≈™≡─ ─ ה ≤

≡⅝√ ⌐≈™≡─ ⁸ 2─

 

  

 

 

13 ─  

2 1  

2╩ ∆╢ 

≢ⱪכꜟ◓ ∆╢ PBL  

2╩ ™

≡

╩♩כ◦

∆╢ 

 

 

 

14 ─  

☻♥♇ⱪ 2 2  

2⌐≈™≡─ ─ ה ≤

≡⅝√ ⌐≈™≡─  

  

 

 

♩♇ꜞⱧ☻ה▪◔≥ ╘≥╕ 15 GWה    

 ⌐⌂⇔ 

ה ◌▫ⱨꜝ◓ה◓fi◦כ♫  ♦☺♃ꜟ ⱷ♦▫◌  

╩ ₈♥◐☻♩ 1 ₃ ₉≤  

ₐ ♥◐☻♩ 2020 ₑ 

₈ ₉ ≢│₈♥◐☻♩ 2₉≤ 4 ⌐  

2014  ₈  2 ₉  

ICN ─ 2012  

─ 2003  

 ꜠ⱳכ♩ ꞉כ◒─ 80%⁸ GWה 20%  



 

⅛╠─ 

ⱷ♇☿כ☺ 

│ ≤≤╙⌐№╢↓≤⌐ ≠™≡ↄ∞↕™⁹∕⇔≡ ╛

╩ ↄ⌐│ ₁⌂ ╩ ⅝⁸ ≤ ∆╢↓≤╙ ≢∆⁹╕√⁸

╩ ⅎ ⇔≡™ↄ℮ⅎ≢◔▪ה☻Ⱨꜞ♇♩│ ≢∆⁹ ─

⌐ ╡ ╖ ⌂ ≢─ ╩ ⇔╕∆⁹ 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

 ○ⱨ▫☻▪꞉כ│ ⌐ ╘⌂™⅜⁸ ╩⇔≡⅛╠ ─↓≤⁹ 

shimizu@iwate- uhms.ac.jp  

hamanaka@iwate- uhms.ac.jp  

ishii@iwate - uhms.ac.jp  

─ ─ 

 
  ה 

─   

≢ ⌐ ╦╢

─  
  ה  

⌐ ⌐ ╦╢ 

 

 

╩ ⅛⇔√ 

 

 ≢─ ─ ╩ ⅛⇔⁸ ⌐ ∆╢ ≢ ⌂ ה

╩ ∫≡™╕∆⁹ 

 

 

  

mailto:shimizu@iwate-uhms.ac.jp
mailto:hamanaka@iwate-uhms.ac.jp


 

 ♪כ◖   
 

( )  

ה  
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┼─ ╩ ⌐ ┬ ≢∆⁹⇔∫⅛╡ ה ╩∆╢≤≤╙⌐ ⅎ╢

╩ ⌐≈↑╕⇔╞℮⁹ 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

⌐▪ⱳ▬fi♩ⱷfi♩╩≤∫≡ↄ∞↕™⁹katsuno@iwate- uhms.ac.jp  

 

─ ─ 

 
  ה 

─   

≢ ⌐ ╦╢

─  
  ה  

⌐ ⌐ ╦╢

 

⌂⇔ 

╩ ⅛⇔√ 

 

─ ⅛╠ ╩ ™≡ ∆╢⁹ 

 

  



 

 ♪כ◖   
 

(  

ה  

─  
 

 

 
 

 32140 2 30   2     ≤╦  

    

ה  

  ≤╦  

  

    

⌐ ℮ ⁸ ⁸ ─ ╩ ≤⇔≡⁸ ⌐ ∆╢Ⱬꜟ☻▪

☿☻ⱷfi♩ ┘ ─ⱳ▬fi♩⌐≈™≡ ∆╢⁹ ─ ╩ ⅎ╢

⅔╟┘ ⁸Ⱬꜟ☻ⱪ꜡⸗כ◦ꜛfi⌐≈™≡ ⇔⁸ ╩ ∆╢

╩ ∆╢⁹╕√⁸ ⌂≥⌐≈™≡ ╩ ╘ ≤ ⌐ ∆

╢ ⌐≈™≡ ╩ ∆╢≤≤╙⌐⁸ ⌐⅔↑╢ ⁸

ⱶכ♅ ─ ⌐≈™≡ ∆╢⁹↕╠⌐⁸ ┼─ ≤◄fi♪○

Ⱪꜝ▬ⱨ◔▪⌐≈™≡ ∆╢⁹ 

    

1. ─ ≤ ╩ ≤⇔√ ─ ⌐≈™≡ ∆╢⁹ 

2. ─ ╩ ⅎ╢ ⅔╟┘ ⌐≈™≡ ∆╢ 

3. ⌐ ⌂ ≤Ⱬꜟ☻▪☿☻ⱷfi♩─ⱳ▬fi♩╩ ∆╢⁹ 

4. ╩ ≤⇔√Ⱬꜟ☻ⱪ꜡⸗כ◦ꜛfi─ ╩ ⇔⁸ ╩ ⅎ

╢↓≤⅜ ╢⁹ 

5. ⌂≥ ╩╙√╠∆ ┼─ ╩ ╘⁸ ⅔╟┘

┼─◔▪⌐≈™≡ ∆╢⁹ 

6. ┼─ ≤◄fi♪○Ⱪꜝ▬ⱨ◔▪⌐≈™≡ ∆╢⁹ 

7. ╩ ≤⇔√ ─ ─ⱳ▬fi♩╩ ∆╢⁹ 

8. ⌐⅔↑╢ ⱶכ♅⁸ ─ ⌐≈™≡ ∆╢⁹ 

─ ♪כ꞉כ◐ ⁸ ⌐╟╢ ⁸ ⌐╟ↄ╖╠╣╢ ה  

       

ה       
 

─  
 

 

 

─ ≤ ╩ ╡ ↄ

 

╩ ≤⇔√ ─ ≤

⁸ ⌂≥⌐≈™≡

∆╢ 

ᵑ 

P.12 41 

 

 

 

ⅎ╢ ≤  ╩ ⅎ╢ ⅔╟┘

⌐≈™≡ ∆╢ 

ᵑ 

P.62 107 

 

 

 

─ ≤ ⌐╟╢  ─ ה ה

⁸ ⌐╟╢ ⌐≈™≡

∆╢ 

ᵑ 

P.23 24⁸ 

P.42 61⁸ 

P.228 234 

 

 

 

─ ⌐ ∆╢ ◔

▪  

⁸℮≈ ⁸∑╪ ─

⅔╟┘ ⁸ ─▪☿☻ⱷ

fi♩⌐≈™≡ ∆╢ 

ᵒ  

P.202 241 

 



 

 

 

─ ⌐ ∆╢ ◔

▪  

╩╙≈ ┼─ ◔▪

⌐≈™≡ ∆╢ 

ᵒ  

P.202 241 

 

 

 

─  ─ ≤◄fi♪○

Ⱪꜝ▬ⱨ◔▪ 

ᵒ 

P.286 294 

 

 

 

┼─◔▪ ╩ ∆╢ ┼─ ◔

▪⌐≈™≡ ∆╢ 

ᵑ 

P.62 76 

 

 ⌐╟ↄ╖╠╣╢  

⌐ ⌂ ה ╩ ⅎ╢

 

⌐╟ↄ╖╠╣╢ ≤∕─

⌐≈™≡ ∆╢ 

ᵑ 

P.200- 213 

ᵒ 

P.145- 201 

 

 ⁸ ⁸ ה  ⁸ ⁸ ה

╩ ↑╢ ─ ⌐≈™≡

∆╢ 

ᵒ 

P.242-258⁸ 

P.266- 269 

 

10 ─ ╩ ⅎ╢  ≤─◖Ⱶꜙ♬◔כ◦ꜛfi⁸

⁸ ╕™⁸ ⁸⌂≥⌐

≈™≡ ∆╢ 

ᵑ 

P.246 291 

 

11 ─ ─ ♅כ꜡ⱶ▪ⱪכ♅≥ ╩ ⅎ╢♅כⱶ─

≤ ⌂ ⌐⅔↑╢  

ᵑ 

P.214 227⁸

P.108 139 

 

12 ─Ⱬꜟ☻ⱪ꜡⸗כ◦ꜛfi  ╩ ≤⇔√Ⱬꜟ☻ⱪ꜡⸗

≡™≈⌐fiꜛ◦כ ∆╢

⁸ ⌂≥  

ᵑ 

P.235 245 

 

13 ─Ⱬꜟ☻ⱪ꜡⸗כ◦ꜛfi  ╩ ≤⇔√Ⱬꜟ☻ⱪ꜡⸗

≡™≈⌐fiꜛ◦כ ╩ ╘╢

⁸ ⌂≥  

ᵑ 

P.235 245 

 

14 ─Ⱬꜟ☻ⱪ꜡⸗כ◦ꜛfi─

 

Ⱬꜟ☻ⱪ꜡⸗כ◦ꜛfiⱪ꜡◓ꜝⱶ

─  

  

15 

 

─Ⱬꜟ☻ⱪ꜡⸗כ◦ꜛfi─

 

Ⱬꜟ☻ⱪ꜡⸗כ◦ꜛfiⱪ꜡◓ꜝⱶ

─  

  

 ⌂⇔ 

ה ◌▫ⱨꜝ◓ה◓fi◦כ♫  ♦☺♃ꜟ ⱷ♦▫◌  

 ᵑ ─ ≤  

 ᵒ ─  

2016 ה    

₈ ╕≢∕─ ╠⇔ↄ ⅝╢↓≤╩ ∆╢₉  

2018 ₈  9 ₉  

2018 ₈ ה   5 ₉  

 ꜠ⱳכ♩ 20 ⁸ 70 ⁸ ┼─ 10  



 

⅛╠─ 

ⱷ♇☿כ☺ 

⌐ ∆╢ ⌐ ∆╢ ┘╕∆⁹⇔∫⅛╡ ⇔╕⇔╞℮⁹ 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

⌐▪ⱳ▬fi♩ⱷfi♩╩≤∫≡ↄ∞↕™⁹╕√⁸ │ ─ ╩ ⇔╕

∆⁹ 

katsuno@iwate- uhms.ac.jp   kinouchi@iwate- uhms.ac.jp  

─ ─ 

 
  ה 

─   

≢ ⌐ ╦╢ 

─  
  ה  

⌐ ⌐ ╦╢ 

 

⌂⇔ 

╩ ⅛⇔√ 

 

─ ⅛╠ ╩ ™≡ ∆╢ 

 

  



 

 ♪כ◖   
 

( )  

ה  

─  
 

 

 
 

 32150 1 30   2        

    

ה  

  ≤╦   

  

    

≢ ⌂ ╩ ∟⌂⅜╠ ∆╢ ⌐ ∆╢Ⱬꜟ☻▪☿☻ⱷfi♩

⁸ ─ ╩ ⅛⇔√ ⁸ ⌐ ≢⅝╢ ╩ ⅎ╢

⁸ ⌂ ╩ ∆╢√╘─ ≤ ╩ ∆╢⁹Ⱬꜟ☻▪☿☻ⱷfi

♩─ ≢│⁸ ⌐ ⇔√ ╩ ┬⁹ 

    

1 ─ ╩ ⇔ ≢⅝╢⁹ 

2 ─ ╩ ⅎ╢ ─ ╩ ⇔ ≢⅝╢⁹ 

3 ─ ╩ ⅎ╢ ─ ╩ ⇔ ≢⅝╢⁹ 

4 ─ ה ╩ ⅎ╢ ─ ╩ ⇔ ≢⅝╢⁹ 

5 ─ ≤ ╩ ⅎ╢ ─ ╩ ⇔ ≢⅝╢⁹ 

6 ─ ה ╩ ⅎ╢ ─ ╩ ⇔ ≢⅝╢⁹ 

7 ─ ה ╩ ⅎ╢ ─ ╩ ≢⅝╢⁹ 

8 ─ ⌂ ╩ ⅎ╢ ╩ ⇔ ≢⅝╢⁹ 

⁸ ♪כ꞉כ◐ ⁸ ה ⁸Ⱬꜟ☻▪☿☻ⱷfi♩⁸ ╩ ⅎ╢  

       

ה       
 

─  
 

 ╩ ⅎ╢   (2)  P.12 36 

ה  

 

 ─  ─  

ה ⁸♩꜡Ⱶ  

(2) P.23 30⁸ 

ה

 

 

 ╩ ⅎ╢   (2 ) P.37 56 

ה  

 

ה  ╩ ⅎ╢   (2)  P.57 82 

ה  

 

 ≤ ╩ ⅎ╢   (2) P.82 115 

ה  

 

   (1) P.298

306⁸ ה

 

 

ה  ╩ ⅎ╢   (2) P.116 144 

ה  

 



 

ה  ╩ ⅎ╢ ה  ╩ ⅎ╢

 

ה ⁸ ⁸

 

(5) P.200

204⁸209 215⁸

ה  

 

 ꜞⱢⱦꜞ♥כ◦ꜛfi⁸ ─Ⱬ

ꜟ☻▪☿☻ⱷfi♩ 

 (2) P.259 265 

(1) P.179 192 

(4) P.226 238 

ה  

 

10 ─Ⱬꜟ☻▪☿☻ⱷfi♩ Ⱬꜟ☻▪☿☻ⱷfi♩  

ה ⁸ ⁸ ה ⁸

⁸ ⁸ ה ⁸

─Ⱬꜟ☻▪☿☻ⱷfi♩ 

( 4) P. 46

187⁸ ה

 

 

11 

12 ⁸ ⁸   (2) P.270 284 

ה  

 

13 ╩ ≤⇔√ ─

1 

ה ─

 

╩ ™√ ─

 

(3) P.162 168 

ה  

─ ⁸

⁸ ─ ─

 

 

 

14 ╩ ≤⇔√ ─

2 

╩ ™√ ─

 

ⱷfi♩⁸☻☿▪ה  

  

15 ╩ ≤⇔√ ─

3 

╩ ™√ ─

 

ה ⁸  

  

 ⌐⌂⇔ 

ה ◌▫ⱨꜝ◓ה◓fi◦כ♫  ♦☺♃ꜟ ⱷ♦▫◌  

(1)  ᵑ ─ ≤  

(2)  ᵒ ─  

     (3)  ᵑ  

(4)  ᵒ Ⱬꜟ☻▪☿☻ⱷfi♩ 

 (5)  ᵓ  

2018  ꜞfi♄ J. ◌ꜟⱭ♬כ♩ ₈ Ɫfi♪Ⱪ♇◒₉

 

 70 ⁸ ꜠ⱳכ♩ 20 ┼─ 10  

⅛╠─ 

ⱷ♇☿כ☺ 

─ ─ ╩┤╕ⅎ√ ╩ ┘╕∆⁹ ╩⇔≡ ⌐─∙╖

╕⇔╞℮⁹ 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

1 ⌐ 1 ⁹ │ ─ ╩ ∆╢ ─○ꜞ◄fi♥כ◦ꜛfi≢

⇔╕∆ ⁹ 



 

─ ─ 

 
ủ ה  

─  ⌐≡ ≤⇔≡ ⇔⁸ ⅛╠ ⌐⅔╟┬ ™ ╩ ╪

≢⅝√⁹ 

≢ ⌐ ╦╢

─  
 ủ ה  

⌐ ⌐ ╦╢

 

 

╩ ⅛⇔√ 

 

≤⇔≡─ ╩╙≤⌐⁸ ─ ─ ≤∕─

⌐≈™≡⁸ ≢ ⌂ ⁸ ╩ ™╕∆⁹ 

 

  



 

 ♪כ◖   
 

( )  

ה  

─  
 

 

 
 

 32160 2 90   3     ≤╦  

    

ה  

  ≤╦  

  

    

⁸ ⁸ ≢─ ┘╩ ⇔⁸

≢ ∆╢ ─ ╩ ∆╢⁹ ─ ╛ ⌂ ⁸

╩ ⇔⁸ ─ ╩ ⇔√ ╩ ∆╢√╘─ ╩ ℮⁹

─ ⁸☿ꜟⱨ◔▪╩▪☿☻ⱷfi♩⇔⁸ ╩ ╕ⅎ⁸ ≤ ╩ ⅎ

√ ─ ╩ ∆╢ ╩ ∆╢⁹ ⁸ ⁸ ─ ⌐╙

╩ ↑⁸ ─ ╛ ◔▪◦☻♥ⱶ⌐≈™≡ ∆╢⁹ 

    

1. ⌐╟╢ ≤ ─ ╩ ∟⌂⅜╠ ∆╢ ╩ ⌐ ≢⅝╢ 

1 ┘ ≤─ ╦╡╩ ⇔≡⁸ ─ ╩ ≢⅝╢ 

2 ה ה ┘ ─ ╩ ⅎ╢↓≤⅜≢⅝╢ 

2. ≤ ─ ─ ╩ ⇔√ ⌐ ∂√ ╩ ≢⅝╢⁹ 

1 ─ ⁸ ⁸ ⁸ ─ ╩ ≢⅝╢⁹ 

2 ─ ╛ ╩ ⇔√⁸ ─ ╩ ≢⅝╢⁹ 

3 ─ ╛ ⇔√ ◔▪╩ ⌐ ⇔⁸ ⌐ ╦∑≡ ⅜≢

⅝╢⁹ 

3. ⁸ ⁸ ≤─ ─ ⅜ ─ⱶכ♅⁸⅝≢ ≤⇔≡ ─

⌐ ╡ ╗↓≤⅜≢⅝╢ 

1 ╩ ╡ ↄ ⌐≈™≡ ≢⅝╢⁹ 

2 ╩ ╡ ↄ ≤─ ⌐≈™≡ ─ⱶכ♅⁸┘ ≢─ ─ ≢

─ ╩ ≢⅝╢⁹ 

⁸ ♪כ꞉כ◐ ⁸ ⁸  

       

ה  ה    

 

 

 

 

 

 

1)  ⌐ ╕√│ ⇔≡™╢ ╩ 1 ↑ ∟⁸

─ ⌐♪כ♬ ∂√ ╩ ⇔⁸ ─ ╩

⇔√ ◔▪╩ ∆╢⁹ 

2)  ⅜ ⇔≡™╢ ⌐╟╢ ☻ⱦכ◘

⌐ ⇔⁸ ∆╢⁹ 

3)  ≤─◌fiⱨ□꜠fi☻╛ ⌐ ─ⱶכ♅⁸⇔ ≢─

─ ╩ ∆╢⁹ 

4) fiꜛ◦כ◄ꜞ◒꜠  ╩ ⇔ ∆╢⁹ 

 

 │₈ ₉  

 

 

 

 

 

 



 

 

 

и⁸ ⁸ ⁸ ─ ╩

⇔≡™╢↓≤⁹ ○ꜞ◄fi♥כ◦ꜛfi⌐ ⇔≡™╢↓≤⁹ 

ה  ○ꜞ◄fi♥כ◦ꜛfi╛ ─ ⌐ ╟╡ ∆╢⁹ 

 ⁸ ⁸꜠ⱳ⁸♩כ ⌐╟╡ ⌐ ℮⁹ 

⅛╠─ 

ⱷ♇☿כ☺ 

─ ╩ ╘⁸ ─∆═≡─ ה ─ ╩∆╢↓≤⁹ 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

≢ ∆╢⁹ 

○ꜞ◄fi♥כ◦ꜛfi─ ⁸ ─ ╩ ∆╢⁹ 

─ ─ 

 
  ה 

─   

≢ ⌐ ╦╢

─  
  ה  

⌐ ⌐ ╦╢

 

 

╩ ⅛⇔√ 

 

 

 

  



 

 ♪כ◖   
 

( )  

ה  

─  
 

 

 

    

ה  

 32170 1 15   2       

    

└≤─ ≤ ─ⱷ◌♬☼ⱶ≤∕─ ⅔╟┘ ─ꜝ▬ⱨ◘▬◒ꜟ─ ╩

⇔√℮ⅎ≢⁸ ─ ⌂ ╛ ─ ≤ ╩ ⇔⁸ ∆╢

─ ⌐≈™≡ ∆╢⁹╕√⁸ꜞⱪ꜡♄◒♥▫ⱩהⱫꜟ☻/ꜝ▬♠⌐≈™≡⁸

≤⇔≡ ⌂ ⌐♩♇ꜞⱧ☻ה▪◔≥ ↑╠╣√ ≤

⇔≡─ ⅎ╩ ∆╢⁹ 

    

1. ─ ⁸ ─ ≤ ⌐≈™≡ ≢⅝╢⁹ 

2. ▪♃♇♅ⱷfi♩⁸Ⱳfi♦▫fi◓⁸◌fi●ꜟכ◔▪⌐≈™≡ ≢⅝╢⁹ 

3. ☿♇◒☻⁸☿◒◦ꜗꜞ♥▫⁸☺▼fi♄⁸כ ⌐≈™≡ ≢⅝╢⁹ 

4. ⅛╠ √ ─ ⁸ ⌐≈™≡ ⅎ╢↓≤⅜≢⅝╢⁹ 

5. ─ ≤ ╩ ∆╢ ⌐≈™≡ ⅎ╢↓≤⅜≢⅝╢⁹ 

6. ≤ ─ ─ ⅜ ≢⅝╢⁹ 

 ♪כ꞉כ◐
≤ ⁸ ─ꜝ▬ⱨ◘▬◒ꜟ⁸ ⁸ꜞⱪ꜡♄◒♥▫ⱩהⱫꜟ☻ ꜝ▬♠⁸

─  

       

ה       
 

─  
 

 ─ ≤⌂╢  

─  

╩ ⅎ╢  

ꜞⱪ꜡♄◒♥▫ⱩהⱫꜟ☻ ꜝ▬♠ 

─ ●▬♄fi☻ 

≤│ 

─ ⁸  

ꜞⱪ꜡♄◒♥▫ⱩהⱫꜟ☻ ꜝ▬♠≤│ 

ᵑ  

P.14 31 

 

 ꜞⱪ꜡♄◒♥▫ⱩהⱫꜟ☻⌐ ∆╢

 

 

⌐ ∆╢    

⌐ ∆╢  

 

╦⅜ ─ ─ ≤  

ה ה ⅜ ─

ה ה ה

ה ה   

 

≤─  

P.44 53 

P.57 60 

 

 ꜞⱪ꜡♄◒♥▫ⱩהⱫꜟ☻⌐ ∆╢

╛ ≤  

─ ≤  

⌐ ∆╢ ה  

╩ ╡ ↄ  

⁸ ≡  

⌐ ∆╢ ה ה

ה ה

ה ה  

≡ ⌐ ∆╢ ה  

ה ─ ⌐ ∆╢ ≤  

◦☻♥ⱶ 

P. 72 94  



 

 ⌐ ∆╢ ⁸ 

─  

 

 

ה ─  

─  

─ ה  

─ⱷ◌♬☼ⱶ 

P. 98 113 

 

 

 ⌐⅔↑╢ ≤  

☿◒◦ꜙ▪ꜞ♥▫≤☺▼fi♄כ 

 

 

 

☿◒◦ꜙ▪ꜞ♥▫ 

─  

 

 

─ⱷ◌♬☼ⱶ 

P. 32 40 

 

 

  

⌐ ∆╢  

⌐ ∆╢  

≤  

─ ≤ ⁸  

P. 61 70 

P. 150

166 

 

 ⌐⅔↑╢ ≤  

≤ⱱꜟ⸗fi─  

 

 

≤    

─ ≤  

─ ה  

ה ה ⇔

╞℮ ה ה ≈℮ה ה

 

P. 127

132 

P. 168

182 

 

 ⌐⅔↑╢ ─  

 

≢⅔⅝╢ ─  

 

⌐⌂╢√╘─  

P. 184

196 

 

 ⌐⌂⇔ 

ה ◌▫ⱨꜝ◓ה◓fi◦כ♫  ♦☺♃ꜟ ⱷ♦▫◌  

 ᵑ ─  

2011  ₈ ₉  

2017  ₈ ─ ⌂╢ ₉ 

 

₈ ─ ₉  

∕─ ─ │ ∆╢ 

 (90 )⁸ (10 )⌐╟╡ ∆╢⁹ 

√∞⇔⁸ │ 60 (100 )╩ ≤∆╢⁹ 

⅛╠─ 

ⱷ♇☿כ☺ 

♥◐☻♩╩ ⌐ ה ╩ ℮↓≤⁹ 

─ ⌐≈™≡│⁸ ⌐╟╡ ∆╢≤≤╙⌐ ∏ ⅎ╢↓≤⁹ 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

ⱷכꜟ emori@iwate- uhms.ac.jp  

⁸○ⱨ▫☻╩⅔ ⌡ↄ∞↕™⁹ 



 

─ ─ 

 
ủ ה  

─ ה  ≢─ ⅔╟┘ ─ ╩ ⅛⇔⁸ ⌐ ∆╢

≢ ⌂ ╩ ∫≡™╕∆⁹ 

≢ ⌐ ╦╢

─  
 ủ ה  

⌐ ⌐ ╦╢

 

 

╩ ⅛⇔√ 

 

 

  



 

 ♪כ◖   
 

( )  

ה  

─  
 

 

 
 

 32180 2 30   2       

    

ה  

  

 ⁸  

    

─ ─ ╩ ╕ⅎ⁸ ה ה ─ ⅔╟┘ ה

─ ╛ ה ╩ ∆√╘⌐ ≤⇔≡ ⌂ ≤∕─ ╩

∆╢⁹↕╠⌐⁸Ɫ▬ꜞ☻◒ ⁸ ה ⌂≥ ⌂ ⌐№╢ ─

╩☼כ♬ ⌐♩♇ꜞⱧ☻ה▪◔⁸⌐╙≥≥╢∆ ∫√ ≤∕─ ╩ ∆

╢⁹ 

    

1. ─ ─ ─ ≤∕─ ⌐≈™≡ ≢⅝╢⁹ 

2. ─ ה ⌐≈™≡ ≢⅝╢⁹ 

3. ─ ─ ⌐≈™≡ ≢⅝╢⁹ 

4. ─ ⌐≈™≡ ≢⅝╢⁹ 

5. ─ ─ ─ ≤∕─ ⌐≈™≡ ≢⅝╢⁹ 

6. ─ ─ ⌐≈™≡ ≢⅝╢⁹ 

7. ─ ─ ─ ≤∕─ ⌐≈™≡ ≢⅝╢⁹ 

8. ─ ─ ⌐≈™≡ ≢⅝╢⁹ 

9. ─ ≤∕─ ⌐≈™≡ ≢⅝╢⁹ 

10.  ─ ה ⌐≈™≡ ≢⅝╢⁹ 

11.  ─ ─ ≤∕─ ⌐≈™≡ ≢⅝╢⁹ 

─ ♪כ꞉כ◐ ⁸ ─ ⁸ ─ ⁸ ─ ⁸ ─  

       

ה       
 

─  
 

 ─  

─  

─ⱷ◌♬☼ⱶ  ─ ה  

─ ⁸  

P.25 43 ╩

⌐ ╪≢

ↄ╢↓≤ 

  

 ≤ ─☿☻ⱷfi♩ Ɫ▬ꜞ☻◒    

 

≤ ─▪☿☻ⱷfi♩ 

P.44 50 ╩

⌐ ╪≢

ↄ╢↓≤ 

  

 ─  

☿ꜟⱨ◔▪ⱴⱠ☺ⱷfi♩ 

≤ ≡─  

─ ה  

─ⱴ▬♫כ♩ꜝⱩꜟ 

≤⌂╢   ≤ ─  

P.51 78 ╩

⌐ ╪≢

ↄ╢↓≤ 

  

 ─ ≤  

 

  ─    

⌐ ℮   ─  

╩ ∆╢   ─    

  ╩ ∆╢ ≤  
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2018  ₈ ₉  
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⌐ ∆╢ │⁸ ⌐ ⇔≡ ↕™⁹ 

⁸ ⌂ ╩ ⇔≡™╕∆⁹ 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 
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ה ◌▫ⱨꜝ◓ה◓fi◦כ♫  ♦☺♃ꜟ ⱷ♦▫◌  

 ᵑ ─  

 ᵒ  

2011  ₈ ⁸☼כꜞ◦♩ⱳ▬fiכ◐─ з₉ 

₈ ⁸☼כꜞ◦♩ⱳ▬fiכ◐─ и₉ 

  

2011  ₈ ₉  

2018  ₈ ₉  

2017  ₈►▼ꜟⱠ☻ ⌐ ≠ↄ ₉

 

2015 ♩fi◖fi◘ꜟ♃fiꜛ◦כ♥◒ꜝ   

₈ ☻♃fi♄₉♪כ  

2017 ה   

₈ ≢╦⅛╢ ▪♪Ᵽfi☻₉▬fi♃כⱷ♦▫◌ 

2013    

כꜝ◌₈ ≢ ┬ ─◔▪ 2 ₉  

2007    

כꜝ◌₈     ≢ ┬ ─  2 ₉  

 │ ∆╢╕≢ ⇔≡ↄ∞↕™⁹ 

│ (80 )⁸ ה (20 )─ (100 )≤⇔╕∆⁹ 

│ ∆╢╕≢ ≢╙ ↑≡™√∞⅝╕∆⁹ 

╕√⁸ ─ │ 60 (100 )≤⇔╕∆⁹ 

⅛╠─ 

ⱷ♇☿כ☺ 

│ ╩ ⌐ⱪכꜟ◓2 ↑≡ ™╕∆⁹ 

▪◒♥▫Ⱪכꜝה♬fi◓ ─ ≢∆⁹ ⁸ ⌂ ╩ ⇔≡™╕∆⁹ 

⌐♥◐☻♩╩ ╖⁸ ╩ ⇔√℮ⅎ≢ ⌐ ⇔≡ ↕™⁹ 

≢№╣┌⁸™≈≢╙ ≢╙▪♪Ᵽ▬☻⇔╕∆⁹ 

⌐ ∆╢ ≤⌂∫≡⅔╡╕∆─≢⁸ ⌐ⱴ☻♃כ⇔≡ↄ∞↕

™⁹ 



 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

ⱷכꜟ emori@iwate- uhms.ac.jp    ootani @iwate- uhms.ac.jp    

sat o@iwate- uhms.ac.jp   ⁸○ⱨ▫☻╩⅔ ⌡ↄ∞↕™⁹ 

─ ─ 

 
ủ ה  

─  │ ⅜ ה ≢─ ⅔╟┘ ─ ╩ ⅛⇔⁸

⌐ ∆╢ ≢ ⌂ ≤ ╩ ∫≡™╕∆⁹ 

≢ ⌐ ╦╢ 

─  
 ủ ה  

⌐ ⌐ ╦╢ 

 

 

╩ ⅛⇔√ 
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ה ⁸ ⁸ ─√╘─ ─ ╩ ∆╢⁹ 

    

1. ⌐№╢ ⅔╟┘ ─ ╩ ≢⅝╢ 

2. ↑ ╩☻כ◔∟ ⇔≡⁸ ⌐ ⌂ ⅜ ≢⅝╢⁹ 

3. ⌐№╢ ─ ⌐ ⌂ ╩ ™≡ ≢⅝╢ 

4 ⅔╟┘ ╩ ∆╢√╘⌐ ⌂ ⅜ ≢⅝╢ 

5 ⌐ ∆╢ ה ה ╩ ≢⅝╢ 

6 ≡ ─ ╩☼כ♬─ ╡⁸ ⌂ ╩ ⅎ╢↓≤⅜≢⅝╢ 

7 ⌐⅔↑╢ ⌐ ⅝⁸ ≤⇔≡─ ╩ ⅎ╢↓≤⅜≢⅝╢ 
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11 9 12 25  
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╣ 1 ℮ 

 

ה  ה  

ה  ה  

♫כ▬▪ ≡◘ⱳכ♩☿fi♃כ▬▪   כ♫ 6  

≡ ⱪꜝ◙(ⱴכ⸗הꜟ)   8 ⱦꜟ 3  
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●▬♄fi☻≢ ∆╢ 
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ה ◌▫ⱨꜝ◓ה◓fi◦כ♫  ♦☺♃ꜟ ⱷ♦▫◌  

 ᵑ ─  

 ᵒ   

2011  ₈ ⁸☼כꜞ◦♩ⱳ▬fiכ◐─ з₉ 
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2018  ₈ ₉  
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 (60 )⁸ (20 )⁸꜠ⱳ10)♩כ )⁸ⱪ꜠♀fi ה (10 )

─ ⁸ 60 ╩ ≤∆╢ 

│ 4/5 ─ ≢№╢↓≤⁸ │ 1 ⌐≈⅝ 10 ⁸ ה │ 1 ⌐≈

⅝ 5 ─ ≤∆╢ 

⅛╠─ 

ⱷ♇☿כ☺ 

╩ ⇔≡─ ─ ⌐ ∆╢ ≢№╢⁹╛╡ ⇔⅜⅝⅛⌂™↓≤

╩ ↄ ⇔⁸↓╣╕≢ ╪∞ ה ╩ ה ⇔⁸ ⌐ ⌐ ↑√℮ⅎ

≢ ╪≢ↄ∞↕™⁹ 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

ⱷכꜟ emori@iwate- uhms.ac.jp    ootani @iwate- uhms.ac.jp    

sat o@iwate- uhms.ac.jp  

∕─ ⁸ ⁸ ⁸ ─ ⌐≈™≡│⁸ ●▬♄fi☻─ ⌐

∆╢⁹ 

─ ─ 
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─  │ ה ≢─ ⅔╟┘ ╩ ╕ⅎ⁸ ☿fi♃
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 ─ ⁸ ─

⁸ ─♅כ꜡ⱪ▪ה ≤  

─ ─ ⌐⅛⌂℮ ╩ ∆╢
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GW  

  

 ⌐⌂⇔ 

ה ◌▫ⱨꜝ◓ה◓fi◦כ♫  ♦☺♃ꜟ ⱷ♦▫◌  

 ᵓ ─ ≤  

2014 ה   

₈   ᵑ ₉ⱷ♆◌ꜟⱨ

꜠fi♪  

─ │∕─ ∆╢⁹ │ ⌐ ∆⁹ 

 80 ⁸ ꜠ⱳכ♩─ 10 ⁸ ─ ─

10  

⅛╠─ 

ⱷ♇☿כ☺ 

─ ≢№╢ ≤ ╩ ⅎ╢√╘─ ⌂ ┘─ ≢∆⁹ ⌐ ∆

╢▪fi♥♫╩ ↄ⇔≡⁸ ⌐ ─ ≥╙╛ ⅛╠ ⌐ ≥╙╩▬ⱷכ

☺⇔≡ ╩ ╘≡™⅝╕⇔╞℮⁹ ╡⌐ ⌐ ∆╢♩Ⱨ♇◒☻╩ 10 15

≢☻Ⱨ⁸≢─∆╕™╠╙≡⇔♅כ ╛ ╩ ╡ ↄ ⌐╙ ╩ ↑╢╟℮

⅜↑╕⇔╞℮⁹ │↓─ ─ ─ⱬ⁸≢─⌂─╙╢⌂⌐☻כ ⌐ ⌐

╪≢™⅝╕⇔╞℮⁹ 

⅔╟┘ 

○ⱨ▫☻▪꞉כ 

│ ─ 16 ⅛╠ 18 ╕≢⁹ ∕─ │ ⌐ ⅜№╣┌

∂╕∆⁹  

─ ─ 

 
ủ ה  
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≢ ⌐ ╦╢

─  
 ủ ה  
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