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Ɑכ☺
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Ɑכ☺
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Ɑכ☺
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♪כ◖ SD11010013 ה 2021 ⁸2021

♀Ⱶ♫כꜟ

Seminar in Mathematical Structures

♫fiⱣכ SAMSM1701

2

╗

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷

─

─ ⌐⅔↑╢ ─ ⁸ ⌐≈™≡⁹

─

─ ⌐⅔↑╢ ─ ⁸ ╩ ↄ ┬⁹

ה

─ ⌐╟╢♀Ⱶ♫כꜟ ─ ⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹

5 



♪כ◖ SD11020013 ה 2021 ⁸2021

♀Ⱶ♫כꜟ

Seminar in Mathematical Analysis

♫fiⱣכ SAMSM1702

2

╗

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷

─

─ ⌐⅔↑╢ ─ ⁸ ⌐≈™≡⁹

─

─ ⌐⅔↑╢ ─ ⁸ ╩ ↄ ┬⁹

ה

─ ⌐╟╢♀Ⱶ♫כꜟ ─ ⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹

6 



♪כ◖ SD11020053 ה 2020 ⁸2021

♀Ⱶ♫כꜟ 

Seminar in Mathematical Analysis

♫fiⱣכ SAMSM1702

2

╗ ⁷ ⁸ ⁷

─

─ ⌐⅔↑╢ ─ ⁸ ⌐≈™≡⁹

─

─ ⌐⅔↑╢ ─ ⁸ ╩ ↄ ┬⁹

ה

─ ⌐╟╢♀Ⱶ♫כꜟ ─ ⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹

7 



♪כ◖ SD12010013 ה 2021 ⁸2021

♀Ⱶ♫כꜟ

Seminar in Fundamental Physics

♫fiⱣכ SAPS11701

2

╗

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

⌐⅔↑╢ ─ ⁸ ╩ ─ ⌐╟╢♀Ⱶ♫כꜟ ─ ⌐╟∫≡
ↄ ┬⁹

─

∕╣∙╣⌐╟╢ ⌂ ─ ⁸ ─ ╩ ⇔⁸ ⌐ ⌂ ⌐╟╢
╩ ™⁸ ─ ⌐ ⌂ ╩ ⅎ╢⁹

ה

─ ⌐⅔↑╢ ─ ⁸ ╩ ─ ⌐╟╢♀Ⱶ♫כꜟ ─ ⌐╟∫≡
ↄ ┬⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹

8 



♪כ◖ SD12020013 ה 2021 ⁸2021

ה ◄Ⱡꜟ◑כ ♀Ⱶ♫כꜟ

Seminar in Astroparticle and High Energy Physics

♫fiⱣכ SAPS21701

2

╗

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

ה ◄Ⱡꜟ◑כ ⌐⅔↑╢ ─ ⁸ ╩ ─ ⌐╟╢♀Ⱶ♫כꜟ ─
⌐╟∫≡ ↄ ┬⁹

─

∕╣∙╣⌐╟╢ ⌂ ─ ⁸ ─ ╩ ⇔⁸ ⌐ ⌂ ⌐╟╢
╩ ™⁸ ─ ⌐ ⌂ ╩ ⅎ╢⁹

ה

ה ◄Ⱡꜟ◑כ ─ ⌐⅔↑╢ ─ ⁸ ╩ ─ ⌐╟╢♀Ⱶ♫כꜟ
─ ⌐╟∫≡ ↄ ┬⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹

9 



♪כ◖ SD12030013 ה 2021 ⁸2021

♀Ⱶ♫כꜟ

Seminar in Condensed Matter Physics

♫fiⱣכ SAPS31701

2

╗

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

⌐⅔↑╢ ─ ⁸ ╩ ─ ⌐╟╢♀Ⱶ♫כꜟ ─ ⌐╟∫≡
ↄ ┬⁹

─

∕╣∙╣⌐╟╢ ⌂ ─ ⁸ ─ ╩ ⇔⁸ ⌐ ⌂ ⌐╟╢
╩ ™⁸ ─ ⌐ ⌂ ╩ ⅎ╢⁹

ה

─ ⌐⅔↑╢ ─ ⁸ ╩ ─ ⌐╟╢♀Ⱶ♫כꜟ ─ ⌐╟∫≡
ↄ ┬⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹

10 



♪כ◖ SD13010013 ה 2021 ⁸2021

 

Advanced Research Course for Doctoral Thesis of Science (D1 Mathematics)

♫fiⱣכ

3

╗

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷

─

─ ⌐⅔↑╢

─

─√╘─ ≤⌂╢ ⌐≈™≡─ ⌂ ─ ⁹

ה

─√╘─ ≤⌂╢ ⌐≈™≡─ ⌂ ─ ╩ ≤∆╢⁹↓─√╘⁸
∕╣∙╣⌐ ⇔⁸ ─ ⁸ ─ ⁸ ⅔╟┘ ─ ⌂≥╩ ™⁸
─ ⌐ ⌂ ╩ ⅎ╢⁹

╕√⁸ ─ ⁸ ┼─ ה ⌐≈™≡╙ ∆╢⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹

11 



♪כ◖ SD13010023 ה 2021 ⁸2021

 

Advanced Research Course for Doctoral Thesis of Science (D1 Physics)

♫fiⱣכ

3

╗

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

─√╘─ ≤⌂╢ ⁸ ⌐≈™≡─ ⌂ ה ─ ⁹

─

─√╘─ ≤⌂╢ ⁸ ⌐≈™≡─ ⌂ ה ╩ ∆╢⁹

ה

─√╘─ ≤⌂╢ ⁸ ⌐≈™≡─ ⌂ ה ─ ╩ ≤∆╢⁹
↓─√╘⁸ ∕╣∙╣⌐ ⇔⁸ ─ ⁸ ─ ⁸ ⅔╟┘ ─ ⁸
⌂≥╩ ™⁸ ─ ⌐ ⌂ ╩ ⅎ╢⁹

╕√⁸ ─ ⁸ ┼─ ה ⌐≈™≡╙ ∆╢⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹

12 



♪כ◖ SD13010053 ה 2020 ⁸2021

 

Advanced Research Course for Doctoral Thesis of Science (D1 Mathematics)Oct.

♫fiⱣכ

3

╗ ⁷ ⁸ ⁷

─

─ ⌐⅔↑╢

─

─√╘─ ≤⌂╢ ⌐≈™≡─ ⌂ ─ ⁹

ה

─√╘─ ≤⌂╢ ⌐≈™≡─ ⌂ ─ ╩ ≤∆╢⁹↓─√╘⁸
∕╣∙╣⌐ ⇔⁸ ─ ⁸ ─ ⁸ ⅔╟┘ ─ ⌂≥╩ ™⁸
─ ⌐ ⌂ ╩ ⅎ╢⁹

╕√⁸ ─ ⁸ ┼─ ה ⌐≈™≡╙ ∆╢⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹

13 



♪כ◖ SD13020013 ה 2021 ⁸2021

 

Advanced Research Course for Doctoral Thesis of Science (D2 Mathematics)

♫fiⱣכ

3

╗

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷

─

─ ⌐⅔↑╢

─

─√╘─ ≤⌂╢ ⌐≈™≡─ ⌂ ─ ⁹

ה

─√╘─ ≤⌂╢ ⌐≈™≡─ ⌂ ─ ╩ ≤∆╢⁹↓─√╘⁸
∕╣∙╣⌐ ⇔⁸ ─ ⁸ ─ ⁸ ⅔╟┘ ─ ⌂≥╩ ™⁸
─ ⌐ ⌂ ╩ ⅎ╢⁹

╕√⁸ ─ ⁸ ┼─ ה ⌐≈™≡╙ ∆╢⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹

14 



♪כ◖ SD13020015 ה 2021 ⁸2022

 

Advanced Research Course for Doctoral Thesis of Science (D2 Mathematics)Oct.

♫fiⱣכ

3

╗ ⁷ ⁸ ⁷

─

─ ⌐⅔↑╢

─

─√╘─ ≤⌂╢ ⌐≈™≡─ ⌂ ─ ⁹

ה

─√╘─ ≤⌂╢ ⌐≈™≡─ ⌂ ─ ╩ ≤∆╢⁹↓─√╘⁸
∕╣∙╣⌐ ⇔⁸ ─ ⁸ ─ ⁸ ⅔╟┘ ─ ⌂≥╩ ™⁸
─ ⌐ ⌂ ╩ ⅎ╢⁹

╕√⁸ ─ ⁸ ┼─ ה ⌐≈™≡╙ ∆╢⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹

15 



♪כ◖ SD13020023 ה 2021 ⁸2021

 

Advanced Research Course for Doctoral Thesis of Science (D2 Physics)

♫fiⱣכ

3

╗

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

─√╘─ ≤⌂╢ ⁸ ⌐≈™≡─ ⌂ ה ─ ⁹

─

─√╘─ ≤⌂╢ ⁸ ⌐≈™≡─ ⌂ ה ╩ ∆╢⁹

ה

─√╘─ ≤⌂╢ ⁸ ⌐≈™≡─ ⌂ ה ─ ╩ ≤∆╢⁹
↓─√╘⁸ ∕╣∙╣⌐ ⇔⁸ ─ ⁸ ─ ⁸ ⅔╟┘ ─ ⁸
⌂≥╩ ™⁸ ─ ⌐ ⌂ ╩ ⅎ╢⁹

╕√⁸ ─ ⁸ ┼─ ה ⌐≈™≡╙ ∆╢⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹

16 



♪כ◖ SD13020053 ה 2020 ⁸2021

 

Advanced Research Course for Doctoral Thesis of Science (D2 Physics)Oct.

♫fiⱣכ

3

╗ ⁷ ⁸ ⁷ ⁸ ⁷

─

─√╘─ ≤⌂╢ ⁸ ⌐≈™≡─ ⌂ ה ─ ⁹

─

─√╘─ ≤⌂╢ ⁸ ⌐≈™≡─ ⌂ ה ╩ ∆╢⁹

ה

─√╘─ ≤⌂╢ ⁸ ⌐≈™≡─ ⌂ ה ─ ╩ ≤∆╢⁹
↓─√╘⁸ ∕╣∙╣⌐ ⇔⁸ ─ ⁸ ─ ⁸ ⅔╟┘ ─ ⁸
⌂≥╩ ™⁸ ─ ⌐ ⌂ ╩ ⅎ╢⁹

╕√⁸ ─ ⁸ ┼─ ה ⌐≈™≡╙ ∆╢⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹

17 



♪כ◖ SD13030013 ה 2021 ⁸2021

 

Advanced Research Course for Doctoral Thesis of Science (D3 Mathematics)

♫fiⱣכ

2

╗

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷

─

─ ⌐⅔↑╢

─

─√╘─ ≤⌂╢ ⌐≈™≡─ ⌂ ─ ⁹

ה

─√╘─ ≤⌂╢ ⌐≈™≡─ ⌂ ─ ╩ ≤∆╢⁹↓─√╘⁸
∕╣∙╣⌐ ⇔⁸ ─ ⁸ ─ ⁸ ⅔╟┘ ─ ⌂≥╩ ™⁸
─ ⌐ ⌂ ╩ ⅎ╢⁹

╕√⁸ ─ ⁸ ┼─ ה ⌐≈™≡╙ ∆╢⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹

18 



♪כ◖ SD13030023 ה 2021 ⁸2021

 

Advanced Research Course for Doctoral Thesis of Science (D3 Physics)

♫fiⱣכ

2

╗

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

─√╘─ ≤⌂╢ ⁸ ⌐≈™≡─ ⌂ ה ─ ⁹

─

─√╘─ ≤⌂╢ ⁸ ⌐≈™≡─ ⌂ ה ╩ ∆╢⁹

ה

─√╘─ ≤⌂╢ ⁸ ⌐≈™≡─ ⌂ ה ─ ╩ ≤∆╢⁹
↓─√╘⁸ ∕╣∙╣⌐ ⇔⁸ ─ ⁸ ─ ⁸ ⅔╟┘ ─ ⁸
⌂≥╩ ™⁸ ─ ⌐ ⌂ ╩ ⅎ╢⁹

╕√⁸ ─ ⁸ ┼─ ה ⌐≈™≡╙ ∆╢⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹

19 



♪כ◖ SD13030025 ה 2021 ⁸2022

 

Advanced Research Course for Doctoral Thesis of Science (D3 Physics)Oct.

♫fiⱣכ

2

╗ ⁷ ⁸ ⁷ ⁸ ⁷

─

─√╘─ ≤⌂╢ ⁸ ⌐≈™≡─ ⌂ ה ─ ⁹

─

─√╘─ ≤⌂╢ ⁸ ⌐≈™≡─ ⌂ ה ╩ ∆╢⁹

ה

─√╘─ ≤⌂╢ ⁸ ⌐≈™≡─ ⌂ ה ─ ╩ ≤∆╢⁹
↓─√╘⁸ ∕╣∙╣⌐ ⇔⁸ ─ ⁸ ─ ⁸ ⅔╟┘ ─ ⁸
⌂≥╩ ™⁸ ─ ⌐ ⌂ ╩ ⅎ╢⁹

╕√⁸ ─ ⁸ ┼─ ה ⌐≈™≡╙ ∆╢⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹

20 



♪כ◖ SD21100013 ה 2021 ⁸2021

♀Ⱶ♫כꜟ

Seminar in Creative Molecular Science

♫fiⱣכ SBCMS1701

2

╗

⁷ ⁸ ⁷ ⁸ ♠ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷
⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

⌐⅔↑╢ ─ ⁸ ╩ ─ ⌐╟╢♀Ⱶ♫כꜟ ─ ⌐╟∫≡
ↄ ┬⁹

─

∆╢⁹

ה

∆╢⁹

ה ─

∆╢⁹

1

2

꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

─ ⅔╟┘ ≢ ⇔√ ╩ ⇔≡⅔ↄ↓≤⁹

∆╢⁹

21 



♪כ◖ SD21110013 ה 2021 ⁸2021

♀Ⱶ♫כꜟ

Seminar in Functional Molecular Science

♫fiⱣכ SBFMS1701

2

╗

⁷ ⁸ ⁷ ⁸ ♠ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷
⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

⌐⅔↑╢ ─ ⁸ ╩ ─ ⌐╟╢♀Ⱶ♫כꜟ ─ ⌐╟∫≡
ↄ ┬⁹

─

∆╢⁹

ה

∆╢⁹

ה ─

∆╢⁹

1

2

꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

─ ⅔╟┘ ≢ ⇔√ ╩ ⇔≡⅔ↄ↓≤⁹

∆╢⁹

22 



♪כ◖ SD21120013 ה 2021 ⁸2021

Leadership Training Program

♫fiⱣכ SBLTP1701

2

╗ ⁷

─

⅜ ⌐ ∆╢ ─ ╩ ↑╢↓≤⌐╟∫≡⁸ ⌐ כ♄כꜞ₈√™≠
◦♇ⱪ₉≤₈◖Ⱶꜙ♬◔כ◦ꜛfi₉ ╩ ∆╢⁹

─

◓ꜝfi♪◖fi♥☻♩┼─◄fi♩ꜞכ╩ ⇔√ ─ ◘ⱳכ♩ ™⁸ ⌐ ≤◖
Ⱶꜙ♬◔כ◦ꜛfi ╩ ⌐ ↑╢⁹

ה

◓ꜝfi♪◖fi♥☻♩⌐◄fi♩ꜞכ╩ ⇔≡™╢ ⌐ ⅝⁸ ≤ ⇔≡ ⅜ ℮
─ ⁸ ⁸ ╩ ℮⁹╕√⁸ⱷכꜟ╛ ⌂≥⌐╟╡ ╩ ↑ ↑⁸∕╣⌐ ∆╢⁹↓

╣╠─ ╩ ⇔≡⁸ ⌂╠┘⌐◖Ⱶꜙ♬◔כ◦ꜛfi ╩ ⌐ ⌐ ↑╢⁹

ה ─

∆╢⁹

1

2

─꜠ⱳכ♩⌂╠┘⌐ ⅛╠─꜠ⱳכ♩╩ ⌐⇔≡⁸ ╩ ℮⁹

┼─◖ⱷfi♩

─ ⅔╟┘ ≢ ⇔√ ╩ ⇔≡⅔ↄ↓≤⁹

∆╢⁹

23 



♪כ◖ SD21130013 ה 2021 ⁸2021

Academic Exchange Study

♫fiⱣכ SBAES1701

2

╗ ⁷

─

╩ ⌐∆╢ ≤─ ╩ ∂≡⁸ ─ ⌐ ╣╢↓≤≢⁸ ™
╩ ∆╢⁹

─

⅜ ⌐ ─ ≤─ ╩ ℮ ⌐╟╡⁸ ה ┼─ ⁸ ™
╩ ⌐≈↑╢⁹

ה

⅜ ⌐ ∆╢ ╩ ⌐∆╢ ≤─ ─ ╩ ↑⁸ ⁸ ♦▫☻◌♇
◦ꜛfi╩ ℮⁹ ≤ ─ ⁸ ╩ ≤⇔√ ┼─ ─ ╛⁸ ─
☿Ⱶ♫כ┼─ ≤ ♦▫☻◌♇◦ꜛfi╩ ∆╢⁹

ה ─

∆╢⁹

1

2

─꜠ⱳכ♩╩ ⌐⇔≡⁸ ╩ ℮⁹

┼─◖ⱷfi♩

⌐ ∆╢↓≤≢ ╩ →≡ ⇔™⁹

∆╢⁹

24 



♪כ◖ SD21140013 ה 2021 ⁸2021

ⱪꜝfi♫כ ⱪ꜡◓ꜝⱶ

Interdisciplinary Planner TrainingProgram

♫fiⱣכ SBIPT1701

2

╗ ⁷ ⁸ ⁷

─

ה ⌂≥╩ ∂≡ ≤ ╩ ∆╢⁹

─

⌂≥┼─ ⁸ ≢─ ≤ ⁸ ♀Ⱶ♫כꜟ⌂≥≢ ⇔√
≤─ ⌂≥╩ ∫≡⁸ ⌐ ≢⅝╢ ≤⌂╢√╘─ ╩ ⌐≈↑╢⁹

ה

(1) ⅜⁸ ╩ ⅎ≡ ─ ╛ ╩ ה ⇔≡ ℮⁹
(2) ⌐ ∫≡⁸ ⌂≥┼─ ⁸ ≢─ ≤ ⁸ ♀Ⱶ♫כꜟ⌂≥
≢ ⇔√ ≤─ ⌂≥╩ ℮⁹
(3) ⇔√ ⌐≈™≡꜠ⱳכ♩╩ ∆╢⁹
(4) │⁸ ↕╣√꜠ⱳכ♩⌐ ≠™≡ ─ ⅛╠ ∆╢⁹

ה ─

∆╢⁹

1

2

꜠ⱳכ♩⌐ ≠™≡ ─ ⅛╠ ∆╢⁹

┼─◖ⱷfi♩

⌐ ∆╢↓≤≢ ╩ →≡ ⇔™⁹

∆╢⁹

25 



♪כ◖ SD23010013 ה 2021 ⁸2021

 

Advanced Research Course for Doctoral Thesis of Science (D1)

♫fiⱣכ SBARC1701

3

╗

⁷ ⁸ ⁷ ⁸ ♠ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷
⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

─ ⌐ ⌂ ─ ⁸ ─ ≤≤╙⌐ ┼─ ╩ ╘╢↓≤≢⁸ ─
╩ ∆╢ ─ ╩╘↨∆⁹ ┼─ ╩ ⌐≈↑⁸ ⇔√ ≤⇔≡ ∆╢

√╘─ ╩ ⌐≈↑╢⁹╕√⁸ ⌐╟╢ ─ ⁸ ╩ ╘⁸ ≢ ≢⅝╢ ┼─
╩╘↨∆⁹

─

⌐ ⌂ ⌂ ⁸ ⅔╟┘ ─ ⁹
⌐ ↑≡ ╩ ⇔⁸ ⌂ ≤ ╩ ℮√╘─ ⌐╟╢◖Ⱶꜙ♬◔כ◦ꜛfi ─ ⁹

⁸ ⌐ ∆╢ ─ ⁹
⇔√ ≤⇔≡ ⌂ ─ ⁸ ─ ─ ⁹

ה

─ ─™∏╣⅛⌐ ⇔⁸ ⅜ ∆╢ ⌐ ≠⅝ ╩ ℮⁹

ה ה ה
ה ה ה ה
ה ה ה

⅜ ∆╢ ╩╙≤⌐⁸ ─ ╩ ה ∆╢⁹╕√⁸ ⌐ ≠
⅝⁸ ─ ╩ ℮⁹

ICT╩ ⇔⁸ ─ ⌐ ∆╢ ╩ ╘⁸ ─ ≤ ╩ ∆╢⁹╕
√⁸ ⌂ ─ ╩ ⌐≈↑╢⁹

╩ ≢ ╡╕≤╘⁸ ─ ≢ ∆╢⁹
≢─ ⌐ ⌂ ה ─ ╩ ℮⁹

─ ⌐ ⅎ⁸ ⁸ ╩ ⇔⁸ ╩ ╗ ™ ┼─
╩ ℮√╘⁸ ⱪ꜡ⱳכ◙ꜟ♦▫ⱨ▼fi☻ ╩ ∆╢⁹

ה ─

╟╡⁸ ⌐ ∆╢ ⁸ ⌂ ─ ╩ ⅜↑⁸ ─ ⌐ ╗⁹ ₁ ╠╣╢
╩ ⌂ ⌐ ≠™≡ ⇔⁸ ⁸№╢™│ ┼─ ⁸ ≤─ ╩ ⌐

℮⁹

1

2

╠ ⇔√ ─ ⁸ ─ ⁸ ─ ╩ ∆╢⁹ ≢─ ⅔╟
┘⁸ ⅝ ┼─ ╩ ─ ≤∆╢⁹ⱪ꜡ⱳכ◙ꜟ♦▫ⱨ▼fi☻┼─ ╩ ≤
∆╢⁹

┼─◖ⱷfi♩

≢│⁸ ╠╩ ≢ ≢⅝╢ ⇔√ ┼≤ ↕∑╢↓≤⅜ ╘╠╣╢⁹ ─
⌐ ↑⁸ ─ ⌂ ╡ ╖⌐ ∆╢⁹

⌐ ⇔√ ⁸♥◐☻♩⁸ ╩ ╠ ⇔⁸ ∆╢⁹ ⁸ ⅛╠
⁸ ╩ ↑╢↓≤╙№╢⁹

26 



♪כ◖ SD23020013 ה 2021 ⁸2021

 

Advanced Research Course for Doctoral Thesis of Science (D2)

♫fiⱣכ SBARC2801

3

╗

⁷ ⁸ ⁷ ⁸ ♠ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷
⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

─ ⌐ ⌂ ─ ⁸ ─ ≤≤╙⌐ ┼─ ╩ ╘╢↓≤≢⁸ ─
╩ ∆╢ ─ ╩╘↨∆⁹ ┼─ ╩ ⌐≈↑⁸ ⇔√ ≤⇔≡ ∆╢

√╘─ ╩ ⌐≈↑╢⁹╕√⁸ ⌐╟╢ ─ ⁸ ╩ ╘⁸ ≢ ≢⅝╢ ┼─
╩╘↨∆⁹

─

⌐ ⌂ ⌂ ⁸ ⅔╟┘ ─ ⁹
⌐ ↑≡ ╩ ⇔⁸ ⌂ ≤ ╩ ℮√╘─ ⌐╟╢◖Ⱶꜙ♬◔כ◦ꜛfi ─ ⁹

⁸ ⌐ ∆╢ ─ ⁹
⇔√ ≤⇔≡ ⌂ ─ ⁸ ─ ─ ⁹

ה

─ ─™∏╣⅛⌐ ⇔⁸ ⅜ ∆╢ ⌐ ≠⅝ ╩ ℮⁹

ה ה ה
ה ה ה ה
ה ה ה

⅜ ∆╢ ╩╙≤⌐⁸ ─ ╩ ה ∆╢⁹╕√⁸ ⌐ ≠
⅝⁸ ─ ╩ ℮⁹

ICT╩ ⇔⁸ ─ ⌐ ∆╢ ╩ ╘⁸ ─ ≤ ╩ ∆╢⁹╕
√⁸ ⌂ ─ ╩ ⌐≈↑╢⁹

╩ ≢ ╡╕≤╘⁸ ─ ≢ ∆╢⁹
≢─ ⌐ ⌂ ה ─ ╩ ℮⁹

─ ⌐ ⅎ⁸ ⁸ ╩ ⇔⁸ ╩ ╗ ™ ┼─
╩ ℮√╘⁸ ⱪ꜡ⱳכ◙ꜟ♦▫ⱨ▼fi☻ ╩ ∆╢⁹

ה ─

╟╡⁸ ⌐ ∆╢ ⁸ ⌂ ─ ╩ ⅜↑⁸ ─ ⌐ ╗⁹ ₁ ╠╣╢
╩ ⌂ ⌐ ≠™≡ ⇔⁸ ⁸№╢™│ ┼─ ⁸ ≤─ ╩ ⌐

℮⁹

1

2

╠ ⇔√ ─ ⁸ ─ ⁸ ─ ╩ ∆╢⁹ ≢─ ⅔╟
┘⁸ ⅝ ┼─ ╩ ─ ≤∆╢⁹ⱪ꜡ⱳכ◙ꜟ♦▫ⱨ▼fi☻┼─ ╩ ≤
∆╢⁹

┼─◖ⱷfi♩

≢│⁸ ╠╩ ≢ ≢⅝╢ ⇔√ ┼≤ ↕∑╢↓≤⅜ ╘╠╣╢⁹ ─
⌐ ↑⁸ ─ ⌂ ╡ ╖⌐ ∆╢⁹

⌐ ⇔√ ⁸♥◐☻♩⁸ ╩ ╠ ⇔⁸ ∆╢⁹ ⁸ ⅛╠
⁸ ╩ ↑╢↓≤╙№╢⁹

27 



♪כ◖ SD23020053 ה 2020 ⁸2021

 

Advanced Research Course for Doctoral Thesis of Science (D2)Oct.

♫fiⱣכ SBARC2801

3

╗ ⁷ ⁸ ⁷

─

─ ⌐ ⌂ ─ ⁸ ─ ≤≤╙⌐ ┼─ ╩ ╘╢↓≤≢⁸ ─
╩ ∆╢ ─ ╩╘↨∆⁹ ┼─ ╩ ⌐≈↑⁸ ⇔√ ≤⇔≡ ∆╢

√╘─ ╩ ⌐≈↑╢⁹╕√⁸ ⌐╟╢ ─ ⁸ ╩ ╘⁸ ≢ ≢⅝╢ ┼─
╩╘↨∆⁹

─

⌐ ⌂ ⌂ ⁸ ⅔╟┘ ─ ⁹
⌐ ↑≡ ╩ ⇔⁸ ⌂ ≤ ╩ ℮√╘─ ⌐╟╢◖Ⱶꜙ♬◔כ◦ꜛfi ─ ⁹

⁸ ⌐ ∆╢ ─ ⁹
⇔√ ≤⇔≡ ⌂ ─ ⁸ ─ ─ ⁹

ה

─ ─™∏╣⅛⌐ ⇔⁸ ⅜ ∆╢ ⌐ ≠⅝ ╩ ℮⁹

ה ה ה
ה ה ה ה
ה ה ה

⅜ ∆╢ ╩╙≤⌐⁸ ─ ╩ ה ∆╢⁹╕√⁸ ⌐ ≠
⅝⁸ ─ ╩ ℮⁹

ICT╩ ⇔⁸ ─ ⌐ ∆╢ ╩ ╘⁸ ─ ≤ ╩ ∆╢⁹╕
√⁸ ⌂ ─ ╩ ⌐≈↑╢⁹

╩ ≢ ╡╕≤╘⁸ ─ ≢ ∆╢⁹
≢─ ⌐ ⌂ ה ─ ╩ ℮⁹

─ ⌐ ⅎ⁸ ⁸ ╩ ⇔⁸ ╩ ╗ ™ ┼─
╩ ℮√╘⁸ ⱪ꜡ⱳכ◙ꜟ♦▫ⱨ▼fi☻ ╩ ∆╢⁹

ה ─

╟╡⁸ ⌐ ∆╢ ⁸ ⌂ ─ ╩ ⅜↑⁸ ─ ⌐ ╗⁹ ₁ ╠╣╢
╩ ⌂ ⌐ ≠™≡ ⇔⁸ ⁸№╢™│ ┼─ ⁸ ≤─ ╩ ⌐

℮⁹

1

2

╠ ⇔√ ─ ⁸ ─ ⁸ ─ ╩ ∆╢⁹ ≢─ ⅔╟
┘⁸ ⅝ ┼─ ╩ ─ ≤∆╢⁹ⱪ꜡ⱳכ◙ꜟ♦▫ⱨ▼fi☻┼─ ╩ ≤
∆╢⁹

┼─◖ⱷfi♩

≢│⁸ ╠╩ ≢ ≢⅝╢ ⇔√ ┼≤ ↕∑╢↓≤⅜ ╘╠╣╢⁹ ─
⌐ ↑⁸ ─ ⌂ ╡ ╖⌐ ∆╢⁹

⌐ ⇔√ ⁸♥◐☻♩⁸ ╩ ╠ ⇔⁸ ∆╢⁹ ⁸ ⅛╠
⁸ ╩ ↑╢↓≤╙№╢⁹

28 



♪כ◖ SD23030013 ה 2021 ⁸2021

 

Advanced Research Course for Doctoral Thesis of Science (D3)

♫fiⱣכ SBARC3901

2

╗

⁷ ⁸ ⁷ ⁸ ♠ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷
⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

─ ⌐ ⌂ ─ ⁸ ─ ≤≤╙⌐ ┼─ ╩ ╘╢↓≤≢⁸ ─
╩ ∆╢ ─ ╩╘↨∆⁹ ┼─ ╩ ⌐≈↑⁸ ⇔√ ≤⇔≡ ∆╢

√╘─ ╩ ⌐≈↑╢⁹╕√⁸ ⌐╟╢ ─ ⁸ ╩ ╘⁸ ≢ ≢⅝╢ ┼─
╩╘↨∆⁹

─

⌐ ⌂ ⌂ ⁸ ⅔╟┘ ─ ⁹
⌐ ↑≡ ╩ ⇔⁸ ⌂ ≤ ╩ ℮√╘─ ⌐╟╢◖Ⱶꜙ♬◔כ◦ꜛfi ─ ⁹

⁸ ⌐ ∆╢ ─ ⁹
⇔√ ≤⇔≡ ⌂ ─ ⁸ ─ ─ ⁹

ה

─ ─™∏╣⅛⌐ ⇔⁸ ⅜ ∆╢ ⌐ ≠⅝ ╩ ℮⁹

ה ה ה
ה ה ה ה
ה ה ה

⅜ ∆╢ ╩╙≤⌐⁸ ─ ╩ ה ∆╢⁹╕√⁸ ⌐ ≠
⅝⁸ ─ ╩ ℮⁹

ICT╩ ⇔⁸ ─ ⌐ ∆╢ ╩ ╘⁸ ─ ≤ ╩ ∆╢⁹╕
√⁸ ⌂ ─ ╩ ⌐≈↑╢⁹

╩ ≢ ╡╕≤╘⁸ ─ ≢ ∆╢⁹
≢─ ⌐ ⌂ ה ─ ╩ ℮⁹

─ ⌐ ⅎ⁸ ⁸ ╩ ⇔⁸ ╩ ╗ ™ ┼─
╩ ℮√╘⁸ ⱪ꜡ⱳכ◙ꜟ♦▫ⱨ▼fi☻ ╩ ∆╢⁹

ה ─

╟╡⁸ ⌐ ∆╢ ⁸ ⌂ ─ ╩ ⅜↑⁸ ─ ⌐ ╗⁹ ₁ ╠╣╢
╩ ⌂ ⌐ ≠™≡ ⇔⁸ ⁸№╢™│ ┼─ ⁸ ≤─ ╩ ⌐

℮⁹

1

2

╠ ⇔√ ─ ⁸ ─ ⁸ ─ ╩ ∆╢⁹ ≢─ ⅔╟
┘⁸ ⅝ ┼─ ╩ ─ ≤∆╢⁹ⱪ꜡ⱳכ◙ꜟ♦▫ⱨ▼fi☻┼─ ╩ ≤
∆╢⁹

┼─◖ⱷfi♩

≢│⁸ ╠╩ ≢ ≢⅝╢ ⇔√ ┼≤ ↕∑╢↓≤⅜ ╘╠╣╢⁹ ─
⌐ ↑⁸ ─ ⌂ ╡ ╖⌐ ∆╢⁹

⌐ ⇔√ ⁸♥◐☻♩⁸ ╩ ╠ ⇔⁸ ∆╢⁹ ⁸ ⅛╠
⁸ ╩ ↑╢↓≤╙№╢⁹

29 



♪כ◖ SD23030053 ה 2021 ⁸2022

 

Advanced Research Course for Doctoral Thesis of Science (D3)Oct.

♫fiⱣכ SBARC3901

2

╗ ⁷ ⁸ ⁷ ⁸ ⁷

─

─ ⌐ ⌂ ─ ⁸ ─ ≤≤╙⌐ ┼─ ╩ ╘╢↓≤≢⁸ ─
╩ ∆╢ ─ ╩╘↨∆⁹ ┼─ ╩ ⌐≈↑⁸ ⇔√ ≤⇔≡ ∆╢

√╘─ ╩ ⌐≈↑╢⁹╕√⁸ ⌐╟╢ ─ ⁸ ╩ ╘⁸ ≢ ≢⅝╢ ┼─
╩╘↨∆⁹

─

⌐ ⌂ ⌂ ⁸ ⅔╟┘ ─ ⁹
⌐ ↑≡ ╩ ⇔⁸ ⌂ ≤ ╩ ℮√╘─ ⌐╟╢◖Ⱶꜙ♬◔כ◦ꜛfi ─ ⁹

⁸ ⌐ ∆╢ ─ ⁹
⇔√ ≤⇔≡ ⌂ ─ ⁸ ─ ─ ⁹

ה

─ ─™∏╣⅛⌐ ⇔⁸ ⅜ ∆╢ ⌐ ≠⅝ ╩ ℮⁹

ה ה ה
ה ה ה ה
ה ה ה

⅜ ∆╢ ╩╙≤⌐⁸ ─ ╩ ה ∆╢⁹╕√⁸ ⌐ ≠
⅝⁸ ─ ╩ ℮⁹

ICT╩ ⇔⁸ ─ ⌐ ∆╢ ╩ ╘⁸ ─ ≤ ╩ ∆╢⁹╕
√⁸ ⌂ ─ ╩ ⌐≈↑╢⁹

╩ ≢ ╡╕≤╘⁸ ─ ≢ ∆╢⁹
≢─ ⌐ ⌂ ה ─ ╩ ℮⁹

─ ⌐ ⅎ⁸ ⁸ ╩ ⇔⁸ ╩ ╗ ™ ┼─
╩ ℮√╘⁸ ⱪ꜡ⱳכ◙ꜟ♦▫ⱨ▼fi☻ ╩ ∆╢⁹

ה ─

╟╡⁸ ⌐ ∆╢ ⁸ ⌂ ─ ╩ ⅜↑⁸ ─ ⌐ ╗⁹ ₁ ╠╣╢
╩ ⌂ ⌐ ≠™≡ ⇔⁸ ⁸№╢™│ ┼─ ⁸ ≤─ ╩ ⌐

℮⁹

1

2

╠ ⇔√ ─ ⁸ ─ ⁸ ─ ╩ ∆╢⁹ ≢─ ⅔╟
┘⁸ ⅝ ┼─ ╩ ─ ≤∆╢⁹ⱪ꜡ⱳכ◙ꜟ♦▫ⱨ▼fi☻┼─ ╩ ≤
∆╢⁹

┼─◖ⱷfi♩

≢│⁸ ╠╩ ≢ ≢⅝╢ ⇔√ ┼≤ ↕∑╢↓≤⅜ ╘╠╣╢⁹ ─
⌐ ↑⁸ ─ ⌂ ╡ ╖⌐ ∆╢⁹

⌐ ⇔√ ⁸♥◐☻♩⁸ ╩ ╠ ⇔⁸ ∆╢⁹ ⁸ ⅛╠
⁸ ╩ ↑╢↓≤╙№╢⁹

30 



♪כ◖ SD31010013 ה 2021 ⁸2021

♀Ⱶ♫כꜟ

Seminar in Science of Biomolecules

♫fiⱣכ SCB011702

2

╗

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸

⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

⌐⅔↑╢ ─ ⁸ ╩ ─ ⌐╟╢♀Ⱶ♫כꜟ ─ ⌐╟∫≡
ↄ ┬⁹

─

∆╢⁹

ה

∆╢⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹

31 



♪כ◖ SD31020013 ה 2021 ⁸2021

♀Ⱶ♫כꜟ

Seminar in Functional Biosciences

♫fiⱣכ SCB021702

2

╗

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸

⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

⌐⅔↑╢ ─ ⁸ ╩ ─ ⌐╟╢♀Ⱶ♫כꜟ ─ ⌐╟∫≡
ↄ ┬⁹

─

∆╢⁹

ה

∆╢⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹

32 



♪כ◖ SD31030013 ה 2021 ⁸2021

♀Ⱶ♫כꜟ

Seminar in Functional Biology of  Natural History

♫fiⱣכ SCB031702

2

╗

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸

⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

⌐⅔↑╢ ─ ⁸ ╩ ─ ⌐╟╢♀Ⱶ♫כꜟ ─ ⌐╟∫
≡ ↄ ┬⁹

─

∆╢⁹

ה

∆╢⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹

33 



♪כ◖ SD32010013 ה 2021 ⁸2021

♀Ⱶ♫כꜟ

Seminar in Environmental Geosciences

♫fiⱣכ SCG021701

2

╗ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

─ ⌐⅔↑╢ ─ ⁸ ╩ ─ ⌐╟╢♀Ⱶ♫כꜟ ─ ⌐╟∫≡
ↄ ┬⁹

─

─ ⌐⅔↑╢ ─ ⁸ ╩ ∆╢⁹

ה

⅛╠ ∆╢⁹

ה ─

⅛╠ ∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

⅛╠ ∆╢⁹

34 



♪כ◖ SD32020013 ה 2021 ⁸2021

♀Ⱶ♫כꜟ

Seminar in Earth Evolution Sciences

♫fiⱣכ SCG031701

2

╗ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

─ ⌐⅔↑╢ ─ ⁸ ╩ ─ ⌐╟╢♀Ⱶ♫כꜟ ─ ⌐
╟∫≡ ↄ ┬⁹

─

─ ⌐⅔↑╢ ─ ⁸ ╩ ∆╢⁹

ה

⅛╠ ∆╢⁹

ה ─

⅛╠ ∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

⅛╠ ∆╢⁹

⅛╠ ∆╢⁹

35 



♪כ◖ SD32020053 ה 2020 ⁸2021

♀Ⱶ♫כꜟ 

Seminar in Earth Evolution Sciences

♫fiⱣכ SCG031701

2

╗ ⁷ ⁸ ⁷

─

─ ⌐⅔↑╢ ─ ⁸ ╩ ─ ⌐╟╢♀Ⱶ♫כꜟ ─ ⌐
╟∫≡ ↄ ┬⁹

─

─ ⌐⅔↑╢ ─ ⁸ ╩ ∆╢⁹

ה

⅛╠ ∆╢⁹

ה ─

⅛╠ ∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

⅛╠ ∆╢⁹

⅛╠ ∆╢⁹

36 



♪כ◖ SD33010013 ה 2021 ⁸2021

 

Advanced Research Course for Doctoral Thesis of Science (D1 Biology)

♫fiⱣכ

3

╗

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸

⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

─ ⌐≈™≡─ ⌂ ה ╩ ™≡⁸ ⌂ ╩ ╠ ⇔⁸
─ ⁸ ╛ ⁸ ─ ╩ ⇔⁸∕─ⱪ꜡☿☻≤ ╩ ≤⇔≡╕≤╘╢⁹

─

─ ⌐⅔↑╢ ─ ≤∆═ↄ ⁸ ⌐⅔↑╢ ╩ ≢ ⇔ ≢⅝╢
╩ ⌐≈↑╢⁹╕√ ⌂≥╩ ™≡ ─ ╩ ⌐ ≢⅝╢ ╩ ∆╢⁹

ה

∕╣∙╣⌐ ⇔⁸ ─ ⁸ ─ ⁸ ╛ ⁸ ─ ≤ ⌂≥─
╩ ™⁸ ─ ⌐ ⌂ ╩ ⅎ╢⁹╕√⁸ ─ ⁸ ┼─
ה ⌐≈™≡╙ ∆╢⁹

ה ─

⅛╠ ∆╢⁹╕√⁸ ─⧵┘╟⅔ⱴכ♥ ⌐ ∂≡⁸ ⌂♥◐☻♩╛ ╩ ≢
⇔ ⇔ ⌂ ╩ ℮↓≤⁹

1

2

⁸ ⁸ ╩ ╗ ⁹

┼─◖ⱷfi♩

₈ ⅔╟┘ ₉⌐ ∏ ⇔≡⅔ↄ↓≤⁹

∆╢⁹

37 



♪כ◖ SD33010023 ה 2021 ⁸2021

 

Advanced Research Course for Doctoral Thesis of Science (D1 Geosciences)

♫fiⱣכ

3

╗
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

⁸ ∕╣∙╣─ ─ ⌐≈™≡─ ⌂ ה ╩ ™≡⁸ ⌂ ╩
╠ ⇔⁸ ─ ⁸ ╛ ⁸ ─ ╩ ⇔⁸∕─ⱪ꜡☿☻≤ ╩

≤⇔≡╕≤╘╢⁹

─

─ ⌐⅔↑╢ ─ ≤∆═ↄ ⁸ ⌐⅔↑╢ ╩ ≢ ⇔ ≢⅝╢
╩ ⌐≈↑╢⁹╕√ ⌂≥╩ ™≡ ─ ╩ ⌐ ≢⅝╢ ╩ ∆╢⁹

ה

∕╣∙╣⌐ ⇔⁸ ─ ⁸ ─ ⁸ ╛ ⁸ ─ ≤ ⌂≥─
╩ ™⁸ ─ ⌐ ⌂ ╩ ⅎ╢⁹╕√⁸ ─ ⁸ ┼─
ה ⌐≈™≡╙ ∆╢⁹

ה ─

⅛╠ ∆╢⁹╕√⁸ ─⧵┘╟⅔ⱴכ♥ ⌐ ∂≡⁸ ⌂♥◐☻♩╛ ╩ ≢
⇔ ⇔ ⌂ ╩ ℮↓≤⁹

1

2

⁸ ⁸ ╩ ╗ ⁹

┼─◖ⱷfi♩

₈ ⅔╟┘ ₉⌐ ∏ ⇔≡⅔ↄ↓≤⁹

⅛╠ ∆╢⁹

38 



♪כ◖ SD33020013 ה 2021 ⁸2021

 

Advanced Research Course for Doctoral Thesis of Science (D2 Biology)

♫fiⱣכ

3

╗

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸

⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

─ ⌐≈™≡─ ⌂ ה ╩ ™≡⁸ ⌂ ╩ ╠ ⇔⁸
─ ⁸ ╛ ⁸ ─ ╩ ⇔⁸∕─ⱪ꜡☿☻≤ ╩ ≤⇔≡╕≤╘╢⁹

─

─ ⌐⅔↑╢ ─ ≤∆═ↄ ⁸ ⌐⅔↑╢ ╩ ≢ ⇔ ≢⅝╢
╩ ⌐≈↑╢⁹╕√ ⌂≥╩ ™≡ ─ ╩ ⌐ ≢⅝╢ ╩ ∆╢⁹

ה

∕╣∙╣⌐ ⇔⁸ ─ ⁸ ─ ⁸ ╛ ⁸ ─ ≤ ⌂≥─
╩ ™⁸ ─ ⌐ ⌂ ╩ ⅎ╢⁹╕√⁸ ─ ⁸ ┼─
ה ⌐≈™≡╙ ∆╢⁹

ה ─

⅛╠ ∆╢⁹╕√⁸ ─⧵┘╟⅔ⱴכ♥ ⌐ ∂≡⁸ ⌂♥◐☻♩╛ ╩ ≢
⇔ ⇔ ⌂ ╩ ℮↓≤⁹

1

2

⁸ ⁸ ╩ ╗ ⁹

┼─◖ⱷfi♩

₈ ⅔╟┘ ₉⌐ ∏ ⇔≡⅔ↄ↓≤⁹

∆╢⁹

39 



♪כ◖ SD33020023 ה 2021 ⁸2021

 

Advanced Research Course for Doctoral Thesis of Science (D2 Geosciences)

♫fiⱣכ

3

╗
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

⁸ ∕╣∙╣─ ─ ⌐≈™≡─ ⌂ ה ╩ ™≡⁸ ⌂ ╩
╠ ⇔⁸ ─ ⁸ ╛ ⁸ ─ ╩ ⇔⁸∕─ⱪ꜡☿☻≤ ╩

≤⇔≡╕≤╘╢⁹

─

─ ⌐⅔↑╢ ─ ≤∆═ↄ ⁸ ⌐⅔↑╢ ╩ ≢ ⇔ ≢⅝╢
╩ ⌐≈↑╢⁹╕√ ⌂≥╩ ™≡ ─ ╩ ⌐ ≢⅝╢ ╩ ∆╢⁹

ה

∕╣∙╣⌐ ⇔⁸ ─ ⁸ ─ ⁸ ╛ ⁸ ─ ≤ ⌂≥─
╩ ™⁸ ─ ⌐ ⌂ ╩ ⅎ╢⁹╕√⁸ ─ ⁸ ┼─
ה ⌐≈™≡╙ ∆╢⁹

ה ─

⅛╠ ∆╢⁹╕√⁸ ─⧵┘╟⅔ⱴכ♥ ⌐ ∂≡⁸ ⌂♥◐☻♩╛ ╩ ≢
⇔ ⇔ ⌂ ╩ ℮↓≤⁹

1

2

⁸ ⁸ ╩ ╗ ⁹

┼─◖ⱷfi♩

₈ ⅔╟┘ ₉⌐ ∏ ⇔≡⅔ↄ↓≤⁹

∆╢⁹

40 



♪כ◖ SD33020053 ה 2020 ⁸2021

 

Advanced Research Course for Doctoral Thesis of Science (D1 Geosciences)Oct.

♫fiⱣכ

3

╗ ⁷ ⁸ ⁷

─

⁸ ∕╣∙╣─ ─ ⌐≈™≡─ ⌂ ה ╩ ™≡⁸ ⌂ ╩
╠ ⇔⁸ ─ ⁸ ╛ ⁸ ─ ╩ ⇔⁸∕─ⱪ꜡☿☻≤ ╩

≤⇔≡╕≤╘╢⁹

─

─ ⌐⅔↑╢ ─ ≤∆═ↄ ⁸ ⌐⅔↑╢ ╩ ≢ ⇔ ≢⅝╢
╩ ⌐≈↑╢⁹╕√ ⌂≥╩ ™≡ ─ ╩ ⌐ ≢⅝╢ ╩ ∆╢⁹

ה

∕╣∙╣⌐ ⇔⁸ ─ ⁸ ─ ⁸ ╛ ⁸ ─ ≤ ⌂≥─
╩ ™⁸ ─ ⌐ ⌂ ╩ ⅎ╢⁹╕√⁸ ─ ⁸ ┼─
ה ⌐≈™≡╙ ∆╢⁹

ה ─

⅛╠ ∆╢⁹╕√⁸ ─⧵┘╟⅔ⱴכ♥ ⌐ ∂≡⁸ ⌂♥◐☻♩╛ ╩ ≢
⇔ ⇔ ⌂ ╩ ℮↓≤⁹

1

2

⁸ ⁸ ╩ ╗ ⁹

┼─◖ⱷfi♩

₈ ⅔╟┘ ₉⌐ ∏ ⇔≡⅔ↄ↓≤⁹

⅛╠ ∆╢⁹

41 



♪כ◖ SD33030013 ה 2021 ⁸2021

 

Advanced Research Course for Doctoral Thesis of Science (D3 Biology)

♫fiⱣכ

2

╗

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸

⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

─ ⌐≈™≡─ ⌂ ה ╩ ™≡⁸ ⌂ ╩ ╠ ⇔⁸
─ ⁸ ╛ ⁸ ─ ╩ ⇔⁸∕─ⱪ꜡☿☻≤ ╩ ≤⇔≡╕≤╘╢⁹

─

─ ⌐⅔↑╢ ─ ≤∆═ↄ ⁸ ⌐⅔↑╢ ╩ ≢ ⇔ ≢⅝╢
╩ ⌐≈↑╢⁹╕√ ⌂≥╩ ™≡ ─ ╩ ⌐ ≢⅝╢ ╩ ∆╢⁹

ה

∕╣∙╣⌐ ⇔⁸ ─ ⁸ ─ ⁸ ╛ ⁸ ─ ≤ ⌂≥─
╩ ™⁸ ─ ⌐ ⌂ ╩ ⅎ╢⁹╕√⁸ ─ ⁸ ┼─
ה ⌐≈™≡╙ ∆╢⁹

ה ─

⅛╠ ∆╢⁹╕√⁸ ─⧵┘╟⅔ⱴכ♥ ⌐ ∂≡⁸ ⌂♥◐☻♩╛ ╩ ≢
⇔ ⇔ ⌂ ╩ ℮↓≤⁹

1

2

⁸ ⁸ ╩ ╗ ⁹

┼─◖ⱷfi♩

₈ ⅔╟┘ ₉⌐ ∏ ⇔≡⅔ↄ↓≤⁹

∆╢⁹

42 



♪כ◖ SD33030023 ה 2021 ⁸2021

 

Advanced Research Course for Doctoral Thesis of Science (D3 Geosciences)

♫fiⱣכ

2

╗
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

⁸ ∕╣∙╣─ ─ ⌐≈™≡─ ⌂ ה ╩ ™≡⁸ ⌂ ╩
╠ ⇔⁸ ─ ⁸ ╛ ⁸ ─ ╩ ⇔⁸∕─ⱪ꜡☿☻≤ ╩

≤⇔≡╕≤╘╢⁹

─

─ ⌐⅔↑╢ ─ ≤∆═ↄ ⁸ ⌐⅔↑╢ ╩ ≢ ⇔ ≢⅝╢
╩ ⌐≈↑╢⁹╕√ ⌂≥╩ ™≡ ─ ╩ ⌐ ≢⅝╢ ╩ ∆╢⁹

ה

∕╣∙╣⌐ ⇔⁸ ─ ⁸ ─ ⁸ ╛ ⁸ ─ ≤ ⌂≥─
╩ ™⁸ ─ ⌐ ⌂ ╩ ⅎ╢⁹╕√⁸ ─ ⁸ ┼─
ה ⌐≈™≡╙ ∆╢⁹

ה ─

⅛╠ ∆╢⁹╕√⁸ ─⧵┘╟⅔ⱴכ♥ ⌐ ∂≡⁸ ⌂♥◐☻♩╛ ╩ ≢
⇔ ⇔ ⌂ ╩ ℮↓≤⁹

1

2

⁸ ⁸ ╩ ╗ ⁹

┼─◖ⱷfi♩

₈ ⅔╟┘ ₉⌐ ∏ ⇔≡⅔ↄ↓≤⁹

∆╢⁹

43 



♪כ◖ SD33030025 ה 2021 ⁸2022

 

Advanced Research Course for Doctoral Thesis of Science (D2 Geosciences)Oct.

♫fiⱣכ

2

╗
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

⁸ ∕╣∙╣─ ─ ⌐≈™≡─ ⌂ ה ╩ ™≡⁸ ⌂ ╩
╠ ⇔⁸ ─ ⁸ ╛ ⁸ ─ ╩ ⇔⁸∕─ⱪ꜡☿☻≤ ╩

≤⇔≡╕≤╘╢⁹

─

─ ⌐⅔↑╢ ─ ≤∆═ↄ ⁸ ⌐⅔↑╢ ╩ ≢ ⇔ ≢⅝╢
╩ ⌐≈↑╢⁹╕√ ⌂≥╩ ™≡ ─ ╩ ⌐ ≢⅝╢ ╩ ∆╢⁹

ה

∕╣∙╣⌐ ⇔⁸ ─ ⁸ ─ ⁸ ╛ ⁸ ─ ≤ ⌂≥─
╩ ™⁸ ─ ⌐ ⌂ ╩ ⅎ╢⁹╕√⁸ ─ ⁸ ┼─
ה ⌐≈™≡╙ ∆╢⁹

ה ─

⅛╠ ∆╢⁹╕√⁸ ─⧵┘╟⅔ⱴכ♥ ⌐ ∂≡⁸ ⌂♥◐☻♩╛ ╩ ≢
⇔ ⇔ ⌂ ╩ ℮↓≤⁹

1

2

⁸ ⁸ ╩ ╗ ⁹

┼─◖ⱷfi♩

₈ ⅔╟┘ ₉⌐ ∏ ⇔≡⅔ↄ↓≤⁹

∆╢⁹

44 



♪כ◖ SD40020025 ה 2020 ⁸2021

 

International Advanced Research Course for Doctoral Thesis of Science 2 (Physics)Oct.

♫fiⱣכ

1

╗ ⁷ ⁸ ⁷ ⁸ ⁷

─

⅜ ≢ ה ╩ ℮↓≤╩ ⇔ ⌂ ⌐⅔↑╢ ╩ ╗↓≤⁹

─

≢─ ⌐╟╡ ─ ╛ ─ ─╖⌂╠∏ ⅜ ⌐⅔↑╢
─ ה ─ ⌂◖Ⱶꜙ♬♥▫⌐ ∆╢↓≤╩ ≤∆╢⁹

ה

∕╣∙╣⌐ ⇔⁸ ─ ה ⅔╟┘ ─ ⁸ ─ ⁸ №╢
™│ ⌂≥╩ ™⁸ ⌂ ╩ ⅎ╢⁹ ≢─ ⌐╟╢ⱪ꜠♀fi♥כ◦ꜛfi ⌐≈™≡╙
∆╢⁹ ⁸ ╩ ℮⁹

ה ─

⅛╠ ∆╢⁹╕√⁸ ╩ ╠ ⇔ ⇔⁸ ⌐ ⌂ ╩ ℮⁹

1

2

ה ─ ⌐╟╡ ∆╢⁹ ≢─ⱪ꜠♀fi♥כ◦ꜛfi⁸◖Ⱶꜙ♬◔כ◦ꜛfi─☻◐ꜟ─
⌐≈™≡╙ ה ∆╢⁹

┼─◖ⱷfi♩

─ ⌐≈™≡│⁸ ⌐ ≤ ∏ ∆╢↓≤⁹

∆╢⁹

45 



♪כ◖ SD40020035 ה 2020 ⁸2021

 

International Advanced Research Course for Doctoral Thesis of Science 2 Oct.

♫fiⱣכ

1

╗ ⁷ ⁸ ⁷

─

⅜ ≢ ה ╩ ℮↓≤╩ ⇔ ⌂ ⌐⅔↑╢ ╩ ╗↓≤⁹

─

≢─ ⌐╟╡ ─ ╛ ─ ─╖⌂╠∏ ⅜ ⌐⅔↑╢
─ ה ─ ⌂◖Ⱶꜙ♬♥▫⌐ ∆╢↓≤╩ ≤∆╢⁹

ה

∕╣∙╣⌐ ⇔⁸ ─ ה ⅔╟┘ ─ ⁸ ─ ⁸ №╢
™│ ⌂≥╩ ™⁸ ⌂ ╩ ⅎ╢⁹ ≢─ ⌐╟╢ⱪ꜠♀fi♥כ◦ꜛfi ⌐≈™≡╙
∆╢⁹ ⁸ ╩ ℮⁹

ה ─

⅛╠ ∆╢⁹╕√⁸ ╩ ╠ ⇔ ⇔⁸ ⌐ ⌂ ╩ ℮⁹

1

2

ה ─ ⌐╟╡ ∆╢⁹ ≢─ⱪ꜠♀fi♥כ◦ꜛfi⁸◖Ⱶꜙ♬◔כ◦ꜛfi─☻◐ꜟ─
⌐≈™≡╙ ה ∆╢⁹

┼─◖ⱷfi♩

─ ⌐≈™≡│⁸ ⌐ ≤ ∏ ∆╢↓≤⁹

∆╢⁹

46 



♪כ◖ SD40030013 ה 2021 ⁸2021

 

International Advanced Research Course for Doctoral Thesis of Science 3 (Mathmatics)

♫fiⱣכ

1

╗

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷

─

⅜ ≢ ה ╩ ℮↓≤╩ ⇔ ⌂ ⌐⅔↑╢ ╩ ╗↓≤⁹

─

≢─ ⌐╟╡ ─ ╛ ─ ─╖⌂╠∏ ⅜ ⌐⅔↑╢
─ ה ─ ⌂◖Ⱶꜙ♬♥▫⌐ ∆╢↓≤╩ ≤∆╢⁹

ה

∕╣∙╣⌐ ⇔⁸ ─ ה ⅔╟┘ ─ ⁸ ─ ⁸
⌂≥╩ ™⁸ ⌂ ╩ ⅎ╢⁹ ≢─ ⌐╟╢ⱪ꜠♀fi♥כ◦ꜛfi ⌐≈™≡╙ ∆╢⁹
⁸ ╩ ℮⁹

ה ─

⅛╠ ∆╢⁹╕√⁸ ╩ ╠ ⇔ ⇔⁸ ⌐ ⌂ ╩ ℮⁹

1

2

ה ─ ⌐╟╡ ∆╢⁹ ≢─ⱪ꜠♀fi♥כ◦ꜛfi⁸◖Ⱶꜙ♬◔כ◦ꜛfi─☻◐ꜟ─
⌐≈™≡╙ ה ∆╢⁹

┼─◖ⱷfi♩

─ ⌐≈™≡│⁸ ⌐ ≤ ∏ ∆╢↓≤⁹

∆╢⁹

47 



♪כ◖ SD40030015 ה 2021 ⁸2022

 

International Advanced Research Course for Doctoral Thesis of Science 3 (Mathmatics)Oct.

♫fiⱣכ

1

╗ ⁷ ⁸ ⁷

─

⅜ ≢ ה ╩ ℮↓≤╩ ⇔ ⌂ ⌐⅔↑╢ ╩ ╗↓≤⁹

─

≢─ ⌐╟╡ ─ ╛ ─ ─╖⌂╠∏ ⅜ ⌐⅔↑╢
─ ה ─ ⌂◖Ⱶꜙ♬♥▫⌐ ∆╢↓≤╩ ≤∆╢⁹

ה

∕╣∙╣⌐ ⇔⁸ ─ ה ⅔╟┘ ─ ⁸ ─ ⁸
⌂≥╩ ™⁸ ⌂ ╩ ⅎ╢⁹ ≢─ ⌐╟╢ⱪ꜠♀fi♥כ◦ꜛfi ⌐≈™≡╙ ∆╢⁹
⁸ ╩ ℮⁹

ה ─

⅛╠ ∆╢⁹╕√⁸ ╩ ╠ ⇔ ⇔⁸ ⌐ ⌂ ╩ ℮⁹

1

2

ה ─ ⌐╟╡ ∆╢⁹ ≢─ⱪ꜠♀fi♥כ◦ꜛfi⁸◖Ⱶꜙ♬◔כ◦ꜛfi─☻◐ꜟ─
⌐≈™≡╙ ה ∆╢⁹

┼─◖ⱷfi♩

─ ⌐≈™≡│⁸ ⌐ ≤ ∏ ∆╢↓≤⁹

∆╢⁹

48 



♪כ◖ SD40030023 ה 2021 ⁸2021

 

International Advanced Research Course for Doctoral Thesis of Science 3 (Physics)

♫fiⱣכ

1

╗

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

⅜ ≢ ה ╩ ℮↓≤╩ ⇔ ⌂ ⌐⅔↑╢ ╩ ╗↓≤⁹

─

≢─ ⌐╟╡ ─ ╛ ─ ─╖⌂╠∏ ⅜ ⌐⅔↑╢
─ ה ─ ⌂◖Ⱶꜙ♬♥▫⌐ ∆╢↓≤╩ ≤∆╢⁹

ה

∕╣∙╣⌐ ⇔⁸ ─ ה ⅔╟┘ ─ ⁸ ─ ⁸ №╢
™│ ⌂≥╩ ™⁸ ⌂ ╩ ⅎ╢⁹ ≢─ ⌐╟╢ⱪ꜠♀fi♥כ◦ꜛfi ⌐≈™≡╙
∆╢⁹ ⁸ ╩ ℮⁹

ה ─

⅛╠ ∆╢⁹╕√⁸ ╩ ╠ ⇔ ⇔⁸ ⌐ ⌂ ╩ ℮⁹

1

2

ה ─ ⌐╟╡ ∆╢⁹ ≢─ⱪ꜠♀fi♥כ◦ꜛfi⁸◖Ⱶꜙ♬◔כ◦ꜛfi─☻◐ꜟ─
⌐≈™≡╙ ה ∆╢⁹

┼─◖ⱷfi♩

─ ⌐≈™≡│⁸ ⌐ ≤ ∏ ∆╢↓≤⁹

∆╢⁹

49 



♪כ◖ SD40030025 ה 2021 ⁸2022

 

International Advanced Research Course for Doctoral Thesis of Science 3 (Physics)Oct.

♫fiⱣכ

1

╗ ⁷ ⁸ ⁷ ⁸ ⁷

─

⅜ ≢ ה ╩ ℮↓≤╩ ⇔ ⌂ ⌐⅔↑╢ ╩ ╗↓≤⁹

─

≢─ ⌐╟╡ ─ ╛ ─ ─╖⌂╠∏ ⅜ ⌐⅔↑╢
─ ה ─ ⌂◖Ⱶꜙ♬♥▫⌐ ∆╢↓≤╩ ≤∆╢⁹

ה

∕╣∙╣⌐ ⇔⁸ ─ ה ⅔╟┘ ─ ⁸ ─ ⁸ №╢
™│ ⌂≥╩ ™⁸ ⌂ ╩ ⅎ╢⁹ ≢─ ⌐╟╢ⱪ꜠♀fi♥כ◦ꜛfi ⌐≈™≡╙
∆╢⁹ ⁸ ╩ ℮⁹

ה ─

⅛╠ ∆╢⁹╕√⁸ ╩ ╠ ⇔ ⇔⁸ ⌐ ⌂ ╩ ℮⁹

1

2

ה ─ ⌐╟╡ ∆╢⁹ ≢─ⱪ꜠♀fi♥כ◦ꜛfi⁸◖Ⱶꜙ♬◔כ◦ꜛfi─☻◐ꜟ─
⌐≈™≡╙ ה ∆╢⁹

┼─◖ⱷfi♩

─ ⌐≈™≡│⁸ ⌐ ≤ ∏ ∆╢↓≤⁹

∆╢⁹

50 



♪כ◖ SD40030033 ה 2021 ⁸2021

 

International Advanced Research Course for Doctoral Thesis of Science 3

♫fiⱣכ

1

╗

⁷ ⁸ ⁷ ⁸ ♠ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷
⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

⅜ ≢ ה ╩ ℮↓≤╩ ⇔ ⌂ ⌐⅔↑╢ ╩ ╗↓≤⁹

─

≢─ ⌐╟╡ ─ ╛ ─ ─╖⌂╠∏ ⅜ ⌐⅔↑╢
─ ה ─ ⌂◖Ⱶꜙ♬♥▫⌐ ∆╢↓≤╩ ≤∆╢⁹

ה

∕╣∙╣⌐ ⇔⁸ ─ ה ⅔╟┘ ─ ⁸ ─ ⁸ №╢
™│ ⌂≥╩ ™⁸ ⌂ ╩ ⅎ╢⁹ ≢─ ⌐╟╢ⱪ꜠♀fi♥כ◦ꜛfi ⌐≈™≡╙
∆╢⁹ ⁸ ╩ ℮⁹

ה ─

⅛╠ ∆╢⁹╕√⁸ ╩ ╠ ⇔ ⇔⁸ ⌐ ⌂ ╩ ℮⁹

1

2

ה ─ ⌐╟╡ ∆╢⁹ ≢─ⱪ꜠♀fi♥כ◦ꜛfi⁸◖Ⱶꜙ♬◔כ◦ꜛfi─☻◐ꜟ─
⌐≈™≡╙ ה ∆╢⁹

┼─◖ⱷfi♩

─ ⌐≈™≡│⁸ ⌐ ≤ ∏ ∆╢↓≤⁹

∆╢⁹

51 



♪כ◖ SD40030035 ה 2021 ⁸2022

 

International Advanced Research Course for Doctoral Thesis of Science 3 Oct.

♫fiⱣכ

1

╗ ⁷ ⁸ ⁷ ⁸ ⁷

─

⅜ ≢ ה ╩ ℮↓≤╩ ⇔ ⌂ ⌐⅔↑╢ ╩ ╗↓≤⁹

─

≢─ ⌐╟╡ ─ ╛ ─ ─╖⌂╠∏ ⅜ ⌐⅔↑╢
─ ה ─ ⌂◖Ⱶꜙ♬♥▫⌐ ∆╢↓≤╩ ≤∆╢⁹

ה

∕╣∙╣⌐ ⇔⁸ ─ ה ⅔╟┘ ─ ⁸ ─ ⁸ №╢
™│ ⌂≥╩ ™⁸ ⌂ ╩ ⅎ╢⁹ ≢─ ⌐╟╢ⱪ꜠♀fi♥כ◦ꜛfi ⌐≈™≡╙
∆╢⁹ ⁸ ╩ ℮⁹

ה ─

⅛╠ ∆╢⁹╕√⁸ ╩ ╠ ⇔ ⇔⁸ ⌐ ⌂ ╩ ℮⁹

1

2

ה ─ ⌐╟╡ ∆╢⁹ ≢─ⱪ꜠♀fi♥כ◦ꜛfi⁸◖Ⱶꜙ♬◔כ◦ꜛfi─☻◐ꜟ─
⌐≈™≡╙ ה ∆╢⁹

┼─◖ⱷfi♩

─ ⌐≈™≡│⁸ ⌐ ≤ ∏ ∆╢↓≤⁹

∆╢⁹

52 



♪כ◖ SD40030043 ה 2021 ⁸2021

 

International Advanced Research Course for Doctoral Thesis of Science 3 (Biology)

♫fiⱣכ

1

╗

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸

⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

⅜ ≢ ה ╩ ℮↓≤╩ ⇔ ⌂ ⌐⅔↑╢ ╩ ╗↓≤⁹

─

≢─ ⌐╟╡ ─ ╛ ─ ─╖⌂╠∏ ⅜ ⌐⅔↑╢
─ ה ─ ⌂◖Ⱶꜙ♬♥▫⌐ ∆╢↓≤╩ ≤∆╢⁹

ה

∕╣∙╣⌐ ⇔⁸ ─ ה ⅔╟┘ ─ ⁸ ─ ⁸ №╢
™│ ⌂≥╩ ™⁸ ⌂ ╩ ⅎ╢⁹ ≢─ ⌐╟╢ⱪ꜠♀fi♥כ◦ꜛfi ⌐≈™≡╙
∆╢⁹ ⁸ ╩ ℮⁹

ה ─

⅛╠ ∆╢⁹╕√⁸ ╩ ╠ ⇔ ⇔⁸ ⌐ ⌂ ╩ ℮⁹

1

2

ה ─ ⌐╟╡ ∆╢⁹ ≢─ⱪ꜠♀fi♥כ◦ꜛfi⁸◖Ⱶꜙ♬◔כ◦ꜛfi─☻◐ꜟ─
⌐≈™≡╙ ה ∆╢⁹

┼─◖ⱷfi♩

─ ⌐≈™≡│⁸ ⌐ ≤ ∏ ∆╢↓≤⁹

∆╢⁹

53 



♪כ◖ SD40030053 ה 2021 ⁸2021

 

International Advanced Research Course for Doctoral Thesis of Science 3 (Geosiences)

♫fiⱣכ

1

╗
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

⅜ ≢ ה ╩ ℮↓≤╩ ⇔ ⌂ ⌐⅔↑╢ ╩ ╗↓≤⁹

─

≢─ ⌐╟╡ ─ ╛ ─ ─╖⌂╠∏ ⅜ ⌐⅔↑╢
─ ה ─ ⌂◖Ⱶꜙ♬♥▫⌐ ∆╢↓≤╩ ≤∆╢⁹

ה

∕╣∙╣⌐ ⇔⁸ ─ ה ⅔╟┘ ─ ⁸ ─ ⁸ №╢
™│ ⌂≥╩ ™⁸ ⌂ ╩ ⅎ╢⁹ ≢─ ⌐╟╢ⱪ꜠♀fi♥כ◦ꜛfi ⌐≈™≡╙
∆╢⁹ ⁸ ╩ ℮⁹

ה ─

⅛╠ ∆╢⁹╕√⁸ ╩ ╠ ⇔ ⇔⁸ ⌐ ⌂ ╩ ℮⁹

1

2

ה ─ ⌐╟╡ ∆╢⁹ ≢─ⱪ꜠♀fi♥כ◦ꜛfi⁸◖Ⱶꜙ♬◔כ◦ꜛfi─☻◐ꜟ─
⌐≈™≡╙ ה ∆╢⁹

┼─◖ⱷfi♩

─ ⌐≈™≡│⁸ ⌐ ≤ ∏ ∆╢↓≤⁹

∆╢⁹

54 



♪כ◖ SD40030055 ה 2021 ⁸2022

 

International Advanced Research Course for Doctoral Thesis of Science 3 (Geosiences)Oct.

♫fiⱣכ

1

╗
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

⅜ ≢ ה ╩ ℮↓≤╩ ⇔ ⌂ ⌐⅔↑╢ ╩ ╗↓≤⁹

─

≢─ ⌐╟╡ ─ ╛ ─ ─╖⌂╠∏ ⅜ ⌐⅔↑╢
─ ה ─ ⌂◖Ⱶꜙ♬♥▫⌐ ∆╢↓≤╩ ≤∆╢⁹

ה

∕╣∙╣⌐ ⇔⁸ ─ ה ⅔╟┘ ─ ⁸ ─ ⁸ №╢
™│ ⌂≥╩ ™⁸ ⌂ ╩ ⅎ╢⁹ ≢─ ⌐╟╢ⱪ꜠♀fi♥כ◦ꜛfi ⌐≈™≡╙
∆╢⁹ ⁸ ╩ ℮⁹

ה ─

⅛╠ ∆╢⁹╕√⁸ ╩ ╠ ⇔ ⇔⁸ ⌐ ⌂ ╩ ℮⁹

1

2

ה ─ ⌐╟╡ ∆╢⁹ ≢─ⱪ꜠♀fi♥כ◦ꜛfi⁸◖Ⱶꜙ♬◔כ◦ꜛfi─☻◐ꜟ─
⌐≈™≡╙ ה ∆╢⁹

┼─◖ⱷfi♩

─ ⌐≈™≡│⁸ ⌐ ≤ ∏ ∆╢↓≤⁹

∆╢⁹

55 



♪כ◖ SM11130011 ה 2021

з

Selected Topics in Algebraic Structuresз

♫fiⱣכ SAMAL1505

1

╗ ⁷

─

─ ≤ ⌐ ∆╢ ─♩Ⱨ♇◒☻╩⁸ ─ ⅜ ∆╢⁹ ≤⇔≡⁸ ⁸
⅔╟┘ ⁸ ⁸ ─ ╩ⱴכ♥╡╟ ╪≢⁸ ─ ⌐╟╢

≤⇔≡ ∆╢⁹

─

∆╢⁹

ה

∆╢⁹

ה ─

∆╢⁹

1

2

꜠ⱳ⁹≤⌂♩כ

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹

56 



♪כ◖ SM11140011 ה 2021

и

Selected Topics in Algebraic Structuresи

♫fiⱣכ SAMAL1506

1

╗ ⁷

─

─ ≤ ⌐ ∆╢ ─♩Ⱨ♇◒☻╩⁸ ─ ⅜ ∆╢⁹ ≤⇔≡⁸ ⁸
⅔╟┘ ⁸ ⁸ ─ ╩ⱴכ♥╡╟ ╪≢⁸ ─ ⌐╟╢

≤⇔≡ ∆╢⁹

─

∆╢⁹

ה

∆╢⁹

ה ─

∆╢⁹

1

2

꜠ⱳ⁹≤⌂♩כ

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹

57 



♪כ◖ SM11170011 ה 2021

з

Selected Topics in Geometric Structuresз

♫fiⱣכ SAMGE1505

1

╗ ⁷

─

♩ⱳ꜡☺כ ⌂≥ ↄ ↕╣≡™╢ ←╖ ⱴ◒ⱴ☻♃כ ◌♫♄ ⌐
≢ ─ ╩ ⇔≡ ↄ⁹

─

∆╢⁹

ה

∆╢

ה ─

∆╢

1

2

≤꜠ⱳכ♩

┼─◖ⱷfi♩

│ ≢⌂↕╣╢─≢ ─ ⌐╙⌂╢

⌐⌂⇔

58 



♪כ◖ SM11180011 ה 2021

и

Selected Topics in Geometric Structuresи

♫fiⱣכ SAMGE1506

1

╗ ⁷

─

♩ⱳ꜡☺כ ⌂≥ ↄ ↕╣≡™╢ ←╖ ⱴ◒ⱴ☻♃כ ◌♫♄ ⌐
≢ ─ ╩ ⇔≡ ↄ⁹

─

∆╢⁹

ה

∆╢⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁹≤⌂♩כ

┼─◖ⱷfi♩

│ ≢⌂↕╣╢─≢ ─ ⌐╙⌂╢

∆╢⁹

59 



♪כ◖ SM11430011 ה 2021

Topics in Mathematical Structures 1

♫fiⱣכ SAMMS1501

2

╗ ⁷ ⁸ ⁷

─

⌐ ∆╢ ─♩Ⱨ♇◒☻╛ ╩⁸∕─ ─ ─ ─╙≤⌐ ┬⁹

─

⌐ ∆╢ ─ ╛ ╩⁸ ─ ⅜ ⇔√╡⁸ ⅜
─ ─╙≤⌐ ⇔≡ ⇔√╡∆╢↓≤⌐╟∫≡⁸ ─ ╩ ⌐ ≠↑╢⁹

ה

ⅎ┌⁸Homology ╩ ™√ ─ ─ ⅎ ╩ ┬─⌐⁸ ─╟℮⌂╙─⅜ ⅎ╠╣╢⁹
⁷▪ꜟ♥▫fi
⁷▪ꜟ♥▫fi ─
⁷▪ꜟ♥▫fi ─ ─category
⁷Injective objects─
⁷Differential complexes─
⁷Homology─
⁷Projective objects─
⁷Generators─
⁷ ─

10 ⁷ ─
11 ⁷ ─
12 ⁷ ─
13 ⁷ Frobenius ─
14 ⁷ ─ ⌐ ∆╢ ⌐≈™≡

ה ─

↕╣√ ┘∕─ ╩ ⇔ ∆╢⁹

1
↓─ ─ │ ⌐ ⌐ ╩≤╢↓≤⁹

2

⁸ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

─ ⁸ ⁸ │⁸ ─ ┘ ─ ⁸ ⌐╟∫≡ ↕╣╢↓
≤⅜№╢─≢⁸ ⌐ ⌐ ↕╣√⇔⁹

≢≤╡№→╢ ⌐ ∂≡⁸ ┘∕─ ╩ ⅜ ∆╢⁹

60 



♪כ◖ SM11440011 ה 2021

Topics in Mathematical Structures 2

♫fiⱣכ SAMMS1502

2

╗ ⁷ ⁸ ⁷

─

⌐ ∆╢ ─ ╩ ∆╢⁹

─

⌐ ∆╢ ─ ╛ ╩⁸ ─ ⅜ ⇔√╡⁸ ⅜
─ ─╙≤⌐ ⇔≡ ⇔√╡∆╢↓≤⌐╟∫≡⁸ ─ ╩ ⌐ ≠↑╢⁹

ה

⁷ ─ ┘ ⌐ ∆╢ ─
⁷ ─ ┘ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷ ─ ┘ ⌐ ∆╢ ─ ─
⁷ ─ ┘ ⌐ ∆╢ ─
⁷ ─ ┘ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷ ─ ┘ ⌐ ∆╢ ─ ─
⁷ ₁⌂ ⁸ ◖ ⱱ⸗꜡☺כ⌐ ∆╢ ─
⁷ ₁⌂ ⁸ ◖ ⱱ⸗꜡☺כ⌐ ∆╢♩Ⱨ♇◒☻─
⁷ ₁⌂ ⁸ ◖ ⱱ⸗꜡☺כ⌐ ∆╢ ─ ─
⁷♩ⱳ꜡☺כ⌐ ⇔√◓ꜝⱨ ⌐ ∆╢ ─
⁷♩ⱳ꜡☺כ⌐ ⇔√◓ꜝⱨ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷♩ⱳ꜡☺כ⌐ ⇔√◓ꜝⱨ ⌐ ∆╢ ─ ─
⁷ ◓ꜝⱨ ⌐ ∆╢ ─
⁷ ◓ꜝⱨ ⌐ ∆╢♩Ⱨ♇◒☻─

ה ─

↕╣╢♩Ⱨ♇◒☻╛ ⌐≈™≡⁸ ┘∕─ ╩ ╖⁸╟╡ ╩ ╘╢ ⅜ ↕
╣╢⁹

1
↓─ ─ │ ⌐ ⌐ ╩≤╢↓≤⁹

2

⁸ ⁸꜠ⱳכ♩ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

─ ⁸ ⁸ │⁸ ─ ┘ ─ ⁸ ⌐╟∫≡ ↕╣╢↓
≤⅜№╢⁹

≢≤╡№→╢ ⌐ ∂≡⁸ ┘∕─ ╩ ⅜ ∆╢⁹

61 



♪כ◖ SM11450011 ה 2021

Topics in Mathematical Structures 3

♫fiⱣכ SAMMS1503

2

╗ ⁷ ⁸ ⁷

─

⌐ ∆╢ ─♩Ⱨ♇◒☻╛ ╩⁸∕─ ─ ─ ─╙≤⌐ ┬⁹

─

⌐ ∆╢ ─ ╛ ╩⁸ ─ ⅜ ⇔√╡⁸ ⅜
─ ─╙≤⌐ ⇔≡ ⇔√╡∆╢↓≤⌐╟∫≡⁸ ─ ╩ ⌐ ≠↑╢⁹

ה

≤⇔≡│⁸↓─╟℮⌂╙─⅜ ⅎ╠╣╢⁹

1 ⁷
2 ⁷affine
3 ⁷scheme, ∕╣∙╣⅛╠─
4 כꜞ⁷ ─
5 ⁷ כꜞ
6 כꜞ⁷ ─ ∕╣∙╣⅛╠─
7 כꜞ⁷ ─
8 ⁷◖fiⱤ◒♩כꜞה
9 ⁷ כꜞ ∕╣∙╣⅛╠─
10 ⁷ ─
11 ⁷◄ꜟⱵכ♩
12 ⁷ ─ ∕╣∙╣⅛╠─
13 ⁷ ─
14 ⁷

ה ─

↕╣√ ┘∕─ ╩ ⇔ ∆╢⁹

1
↓─ ─ │ ⌐ ⌐ ╩≤╢↓≤⁹

2

⁸ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

─ ⁸ ⁸ │⁸ ─ ┘ ─ ⁸ ⌐╟∫≡ ↕╣╢↓
≤⅜№╢─≢⁸ ⌐ ⌐ ↕╣√⇔⁹

≢≤╡№→╢ ⌐ ∂≡⁸ ┘∕─ ╩ ⅜ ∆╢⁹

62 



♪כ◖ SM11460011 ה 2021

Topics in Mathematical Structures 4

♫fiⱣכ SAMMS1504

2

╗ ⁷ ⁸ ⁷

─

⌐ ∆╢ ─ ╩ ∆╢⁹

─

⌐│⁸ ─ ⌐ ∆╢ ╩ ⌐ ≠↑╢↓≤╩ ≤∆╢⁹

ה

⌐ ∆╢ ─ ╛ ╩⁸ ─ ⅜ ⇔√╡⁸ ⅜
─ ─╙≤⌐ ⇔≡ ⇔√╡∆╢⁹
⁷⁷ⱨ♇◒☻ ⌐ ∆╢ ─
⁷⁷ⱨ♇◒☻ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷ ─ ⌐ ∆╢ ─
⁷⁷ ─ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷ ─ ⌐ ∆╢ ─ ─
⁷⁷ ♪כ●┼─ fiכ♦⁸ ⌐ ∆╢ ─
⁷⁷ ♪כ●┼─ fiכ♦⁸ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷ ♪כ●┼─ fiכ♦⁸ ⌐ ∆╢ ─ ─
⁷◒ꜝ▬fi ⌐ ∆╢ ─
⁷◒ꜝ▬fi ⌐ ∆╢♩Ⱨ♇◒☻─
⁷◒ꜝ▬fi ⌐ ∆╢ ─ ─
⁷ ⌐ ∆╢ ─
⁷ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷ ⌐ ∆╢ ─ ─

≤⇔≡⁸↓─╟℮⌂╙─⅜ ⅎ╠╣╢⁹

ה ─

↕╣√ ┘∕─ ╩ ⇔ ∆╢⁹

1
↓─ ─ │ ⌐ ⌐ ╩≤╢↓≤⁹

2

⁸ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

─ ⁸ ⁸ │⁸ ─ ┘ ─ ⁸ ⌐╟∫≡ ↕╣╢↓
≤⅜№╢⁹

≢≤╡№→╢ ⌐ ∂≡⁸ ┘∕─ ╩ ⅜ ∆╢⁹

63 



♪כ◖ SM11470011 ה 2021

з

Advanced Algebra з

♫fiⱣכ SAMAL1501

2

╗ ⁷

─

≢│ ⅝ↄ ↑≡ ≈─↓≤╩ ┬⁹
⌐ ─ ─℮∟⁸  IV ≢ ↕╣√⁸●꜡▪─ ⌐ ↕╣╢ ⌐

∆╢↓≤╩ ≤⇔≡⁸
⌐ ∆╢ ╩ ┬⁹

⌐ ⌐ ∆╢ ⌂↓≤╩ ┬⁹

─

─ ⌐ ⇔≡⁸ ⁸ ⁸ ≤™∫√↓≤╩ ┬⁹
╕√⁸▪ⱨ▫fi ⌐ ∆╢ ⌐ⱥꜟⱬꜟ♩─ ╩ ∆╢⁹

─ ≤ ─ ─ ╩ ┬⁹
▪ⱨ▫fi ─ ╡ ╦∑≤⇔≡─ ─ ⌐ ─ ╩ ∆╢⁹
◖ⱱ⸗꜡☺כ≤ ─ⱱ♇꜡הⱴfiכꜞ─ ╩ ┬⁹

ה

─ │ ─ ⌐ ∂≡ ↕╣╢ ⅜№╢⁹
⁷⁷ ≤
⁷⁷
⁷⁷
⁷⁷ ≤ p
⁷⁷ⱥꜟⱬꜟ♩─
⁷⁷▪ⱨ▫fi
⁷⁷ ⅝
⁷⁷ ─
⁷⁷

10 ⁷⁷ ⅝
11 ⁷⁷ ≤
12 ⁷⁷
13 ⁷⁷◖ⱱ⸗꜡☺כ
14 ─ⱱ♇꜡הⱴfiכꜞ⁷⁷
15 ⁷⁷

ה ─

│ ⇔⌂™⁹
╩ ⇔ ⌐≈↑╢⌐│ ⌐ ⌐ ╩⅛↑╢↓≤⅜ ≢№╢⁹

1

2

꜠ⱳכ♩ ⌂≥⁹

┼─◖ⱷfi♩

II III IV─ ─ ╩ ≤∆╢⁹

♥◐☻♩│ ⇔⌂™⁹ ⱡכ♩╩ ⌐ ╩ ℮⁹

64 



♪כ◖ SM11490011 ה 2021

й

Advanced Algebra й

♫fiⱣכ SAMAL1503

2

╗ ⁷

─

●꜡꞉ ⌐≈™≡ ┬⁹

─

●꜡꞉─ ⅔╟┘∕╣╩ ⇔√ ⌂ ─ ╩ ∆╢↓≤╩ ≤∆╢⁹

ה

1  ─
2  ⁸
3  
4  ⱡꜟⱶ≤♩꜠כ☻
5  ⁸●꜡꞉
6  ●꜡꞉─
7  ( ∟ → )
8  ◖ⱱ⸗꜡☺כ
9  
10  
11  ◒fiⱴכ
12  , 
13  ─
14  ─
15  ▪ꜟ♥▫fiכꜘ▬ꜝꜙ◦ה

ה ─

I,II,III,IV╩ ⇔≡⅔ↄ⁹

1

2

꜠ⱳכ♩⌐╟╡ ∆╢⁹

┼─◖ⱷfi♩

I₩IV─ ╩ ⇔≡™╢↓≤╩ ≤∆╢⁹

⌐ ⇔⌂™⁹
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♪כ◖ SM11510011 ה 2021

з

Advanced Geometry з

♫fiⱣכ SAMGE1501

2

╗ ⁷

─

כꜞ כꜞ┘╟⅔ ─ ⌂ ⌐≈™≡ כꜞ⁹╢∆ │ ⌐™℮≤₈ ⅛≈ ₉≢№
כꜞ⁸╡ │₈ⱬ◒♩ꜟ ⅛≈ ─ ╩╖√∆ ₉≢№╢⁹↓─ ≢│⁸↓╣╠ ⅜
∆╢↓≤╩⁸≢⅝╢∞↑ ╩ ⇔≡ ∆╢⁹ ⌐⁸ ─ ∆ │ ≤⌂╢⁹

─

כꜞ כꜞ┘╟⅔ ─ ⌂ ╩ ┘⁸ ╩ ⇔≡∕╣╩ ⌐ ↑╢↓≤⁹

ה

₩ ─ ∆ כꜞ≥
₩ כꜞ כꜞ≥ ─

10 ₩ 15 כꜞ כꜞ≥ ─

ה ─

⌐ ∆╢꜠☺ⱷ╩ ╖ ─ ╣╩ ∆╢↓≤⁹╕√ ↕╣≡™╢ ╩ ↄ↓≤⁹
↕╣≡™⌂™ ╩ ╠ ⅎ╢↓≤⁹

1

2

꜠ⱳכ♩╩ ≤⇔≡ ⌐ ∆╢⁹ ╩ ∆╢↓≤╙№╡ ╢⁹

┼─◖ⱷfi♩

⌂ ╙ ╩ ╠⌂™≤ ⌐ כꜞ⁹╪∑╕⅝ כꜞ╛ ─ ⌂ │ ≢ ∆↓≤⅜≢
⅝╢─≢⁸∕╣⌐≈™≡ ⌐ ╩ ⅛⇔≡ ╣≡ ↕™⁹

⌐꜠☺ⱷ╩ ∆╢⁹ │ ⌐ ∂≡ ∆╢⁹
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♪כ◖ SM11530011 ה 2021

й

Advanced Geometry й

♫fiⱣכ SAMGE1503

2

╗ ⁷

─

♪♇ꜞ◒כꜚ ─ │⁸ ⌐⅔↑╢ ⌂ ≢№╡⌂⅜╠⁸∕╣⌐≈™≡│
⌐⅔™≡⌂⅔ ⌂ ⅜ ↕╣ ↑≡™╢⁹ ≢│⁸ ⌐ ∆╢ ─ ⅛

╠ ╘⁸ ≤╙ ♠fi꜠כ꜡╢∆ ─ ⌐≈™≡╙ ╣≈≈⁸ ─♩Ⱨ♇◒☻╩ ∆╢⁹

─

┘⌐ ∆╢♩Ⱨ♇◒☻╩ ∆╢↓≤╩ ⇔⁸ ─ ⌐ ⌂☻◐ꜟ╩ ⌐ ↑
╢⁹

ה

⁷ ⁷כ ⁷ ♪♇ꜞ◒כꜚ ─ ─
⁷ ⁷כ ⁷ ≤
⁷ ⁷כ ⁷ ≤∕─ⱨꜝ♇◒☻

כ ⁷ ♠fi꜠כ꜡ ─ ≤
כ ⁷ ─ ─

ה ─

∆╢♩Ⱨ♇◒☻╛ ⌐≈™≡⁸ ╩ ╖⁸╟╡ ╩ ╘╢ ⅜ ↕╣╢⁹

1

2

꜠ⱳכ♩ ⌂≥⁹

┼─◖ⱷfi♩

↓─ ─ │ ⌐ ⌐ ╩≤╢↓≤⁹

⌐ ⇔⌂™⅜ ╩ ∆╢⁹
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♪כ◖ SM11550011 ה 2021

Mathematical Analysis 1

♫fiⱣכ SAMMA1501

2

╗ ⁷

─

⁸ ⁸ⱳ♥fi◦ꜗꜟ ⁸ ⁸ ⁸ ⁸ ⁸ ⌐
∆╢ ─♩Ⱨ♇◒☻╛ ─

─

⁸ ⁸ⱳ♥fi◦ꜗꜟ ⁸ ⁸ ⁸ ⁸ ⁸ ⌐
∆╢ ─♩Ⱨ♇◒☻╛ ⌐≈™≡⁸∕─ ─ ( ) ⅜ ⇔√╡⁸ ⅜ ─

─╙≤⌐ ⇔≡ ⇔√╡∆╢↓≤⌐╟∫≡⁸ ─ ╩ ⌐≈↑╢⁹

ה

ⱴfiכꜞ⁷⁷⁷⁷ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷⁷ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷⁷ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷⁷ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷⁷ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷⁷ⱨ♇◒☻ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷⁷ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷⁷ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷⁷ ─ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷ ♃▬ⱥⱵꜙꜝכ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷ⱳ♥fi◦ꜗꜟ ⌐ ∆╢♩Ⱨ♇◒☻─

≤⇔≡⁸↓─╟℮⌂╙─⅜ ⅎ╠╣╢⁹⌂⅔ ⅜ ∆╢↓≤⅜№╢⁹

ה ─

↕╣√ ⅔╟┘∕─ ╩ ⇔ ∆╢⁹

1
↓─ ─ │ ⌐ ⌐ ╩≤╢↓≤⁹

2

⁸꜠ⱳכ♩ ⌂≥⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹
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♪כ◖ SM11560011 ה 2021

Mathematical Analysis 2

♫fiⱣכ SAMMA1502

2

╗ ⁷ ⁸ ⁷

─

╛ ה ⌐ ∆╢ ─♩Ⱨ♇◒☻⅛╠♥כⱴ╩ ╪≢ ∆╢⁹

─

Some researchers (or teachers) will explain recent results and research subjects in differential
geometry and geometric analysis, especially geometric variational problems, and the students can
learn the fundations to read professional papers and articles in such fields by studing and
giving presentations on such related subjects under the guidance of senior researchers or
teachers.

ה

The following is an example of the lecture plan.
1: Submanifolds in Euclidean spaces
2: Vector bundles and linear connections
3: Definition and examples of Lie groups, Lie algebras and classical groups
4: Riemannian manifolds
5: Geodesics and variational formulas
6: Morse theory
7: Isometry groups and holonomy groups
8: Curvatures
9: Riemannian manifolds of constant curvatures
10: Comparison theorem and its applications
11: Curvatures and topology
12: Curvatures and spectrum of Laplace operators
13: Minimal submanifolds
14: Harmonic maps
15: Symplectic manifolds

ה ─

Students are encouraged to read and understand suggested references and research papers.

1
Before the registration to this course students must contact to the researcher or the teacher.

2

Students will be evaluated from the situation of participations, presentastions and so on.

┼─◖ⱷfi♩

The contents, speed and style of this course can be changed flexibly, considering speciality of
the researchers (or teachers) and research areas, interests of students.

Each researcher or teachers will suggest the related good references to students.
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♪כ◖ SM11570011 ה 2021

Mathematical Analysis 3

♫fiⱣכ SAMMA1503

2

╗ ⁷ ⁸ ⁷

─

⁸ ⁸ⱳ♥fi◦ꜗꜟ ⁸ ⁸ ⁸ ⁸ ⁸ ⌐
∆╢ ─♩Ⱨ♇◒☻╛ ⌐≈™≡⁸∕─ ─ ─ ⅜ ∆╢⁹

─

⁸ ⁸ⱳ♥fi◦ꜗꜟ ⁸ ⁸ ⁸ ⁸ ⁸ ⌐
∆╢ ─♩Ⱨ♇◒☻╛ ─ ⁹

ה

⁷⁷⁷⁷ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷⁷◒ꜝ▬fi ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷⁷♃▬ⱥⱵꜙꜝכ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷⁷⸗☺ꜙꜝ▬ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷⁷ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷⁷ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷⁷ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷⁷ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷⁷ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷ⱳ♥fi◦ꜗꜟ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷ ♃▬ⱥⱵꜙꜝכ ⌐ ∆╢♩Ⱨ♇◒☻─

≤⇔≡⁸↓─╟℮⌂╙─⅜ ⅎ╠╣╢⁹⌂⅔ ⅜ ∆╢↓≤⅜№╢⁹

ה ─

↕╣√ ⅔╟┘∕─ ╩ ⇔ ∆╢⁹

1
↓─ ─ │ ⌐ ⌐ ╩≤╢↓≤⁹

2

⁸꜠ⱳכ♩ ⌂≥

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹
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♪כ◖ SM11580011 ה 2021

Mathematical Analysis 4

♫fiⱣכ SAMMA1504

2

╗ ⁷ ⁸ ⁷

─

⌐ ∆╢ ─♩Ⱨ♇◒☻╩ ∆╢⁹

─

⌐ ∆╢ ─♩Ⱨ♇◒☻╩ ╡⁸ ╩ ∆╢⁹

ה

⌐ ∆╢ ─♩Ⱨ♇◒☻╛ ╩⁸∕─ ─ ─ ⅜ ∆╢⁹
╙ ≢№╢⅜⁸♩Ⱨ♇◒☻─ │ ⌂╢⁹
⁷⁷ ─ ⌐ ∆╢ ─
⁷⁷ ─ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷ ─ ⌐ ∆╢ ─ ─
⁷⁷ כꜞ⁸ ⌐ ∆╢ ─
⁷⁷ כꜞ⁸ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷ כꜞ⁸ ⌐ ∆╢ ─ ─
⁷⁷ ⁸ ⌐ ∆╢ ─
⁷⁷ ⁸ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷ ⁸ ⌐ ∆╢ ─ ─
ⱴfiכꜞ⁷ ⌐ ∆╢ ─
ⱴfiכꜞ⁷ ⌐ ∆╢♩Ⱨ♇◒☻─
ⱴfiכꜞ⁷ ⌐ ∆╢ ─ ─
⁷◦fiⱪ꜠◒♥▫♇◒ ♩ⱷfiכ⸗⁸ ⌐ ∆╢ ─
⁷◦fiⱪ꜠◒♥▫♇◒ ♩ⱷfiכ⸗⁸ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷◦fiⱪ꜠◒♥▫♇◒ ♩ⱷfiכ⸗⁸ ⌐ ∆╢ ─ ─

ה ─

∆╢♩Ⱨ♇◒☻╛ ⌐≈™≡⁸ ╩ ╖⁸╟╡ ╩ ╘╢ ⅜ ↕╣╢⁹

1

2

꜠ⱳכ♩ ⌂≥⁹

┼─◖ⱷfi♩

↓─ ─ │ ⌐ ⌐ ╩≤╢↓≤⁹

⌐ ⇔⌂™⅜ ⱪꜞfi♩ ╩ ∆╢⁹
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♪כ◖ SM11590011 ה 2021

з

Advanced Analysis з

♫fiⱣכ SAMAN1501

2

╗ ⁷

─

⌐≈™≡ ∆╢⁹

─

≢ ↕╣╢ ─ ╩ ⇔⁸ ⌂ ⌐ ≢⅝╢↓≤⁹

ה

⁷ⱨ꜠◦▼ כ♩●≥
⁷Ⱡⱷ♠◐כ
⁷ ≤
⁷ ≤
⁷ ─
⁷ ┼─
⁷ ┼─
⁷ ≤◖fiⱤ◒♩
⁷
⁷
⁷ ♁Ⱳ꜠ⱨ
⁷
⁷Ekeland 
⁷ Ⱶ♬ⱴ♇◒☻

ה ─

─ ─

1

2

꜠ⱳכ♩ ⌐╟╢⁹꜠ⱳכ♩ │ ⌐ ∆╢⁹

┼─◖ⱷfi♩

│ ≢ ℮⁹

Michel Willem ``Minimax Theorems" (Birkhauser, PNLDE 34). ⁸ ⌐ ∆╢⁹
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♪כ◖ SM11610011 ה 2021

й

Advanced Analysis й

♫fiⱣכ SAMAN1503

2

╗ ⁷

─

⌐ ∆╢ ─ ⅛╠™ↄ≈⅛─♩Ⱨ♇◒☻╩ ┘⁸ ⌐ ∆╢⁹

─

≈™≡─ ╩ ⌐≈↑╢≤≤╙⌐⁸ⱨכꜞ◄ ⁸ ⌂≥≤─ ⌐≈™≡─
╩ ╘╢⁹

ה

 1  ─
 2  ─
 3  
 4  ≤
 5  
 6  
 7  ꜝⱪꜝ☻ ≤ⱳ▪♁fi
 8  
 9  ꜝⱪꜝ☻ⱬꜟ♩ꜝⱵ
 10  ─
ꜟꜗ◦fiⱳ♥fi♩כꜙ♬  11 
fiכꜞ◓  12 
 13  
כꜝ▬○  14 

ה ─

⁸ꜟⱬכ◓ ⌂≥─ ─ ⌂ ╩ ⌂ ╡ ⇔≡⅔↓≤⁹

1

2

⁸꜠ⱳכ♩⌂≥≢ ⌐ ∆╢⁹

┼─◖ⱷfi♩

⌐ ⌐ ⇔⁸ ∆╢↓≤⁹

─ ≢ ╩ ∆╢⁹
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♪כ◖ SM11630011 ה 2021

з

Introduction to Mathematicsз

♫fiⱣכ SAMIN1501

2

╗ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

─ ⌐ ⇔≡⁸ ─ ≢№╢ ⅜⁸∕╣∙╣─ ⌐ⱴכ♥ ∆╢ ─♩Ⱨ♇
◒☻╩ ⁸ ─ ≢ ∆╢○ⱶ♬Ᵽ☻ ─ ⁹⌂⅔⁸ ─ ╡─ ⅜ и
╩ ∆╢⁹

─

─ ☻ⱴ╩○ⱶ♬Ᵽכ♥ ≢ ∆╢↓≤╩ ⇔≡⁸ ─ ╩ ⇔⁸ ™
╩ ⌐≈↑╢↓≤╩ ≤∆╢⁹

ה

⁷⁷⁷ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷ ┘ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷ ה ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷⁷ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷ⱳ♥fi◦ꜗꜟ ⌐ ∆╢♩Ⱨ♇◒☻─
♪כ◗ꜟ◄⁷⁷ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷ ⌐ ∆╢♩Ⱨ♇◒☻─
⁷⁷ ⌐ ∆╢♩Ⱨ♇◒☻─

≤⇔≡⁸↓─╟℮⌂╙─⅜ ⅎ╠╣╢⁹⌂⅔ ⅜ ∆╢↓≤⅜№╢⁹

ה ─

↕╣√ ⅔╟┘∕─ ╩ ⇔ ∆╢⁹

1

2

⁸꜠ⱳכ♩ ⌂≥

┼─◖ⱷfi♩

4│ꜟכꜙ☺◔☻≥ │∂╘⌐ ∆╢.

⌐ ⇔⌂™⅜⁸ ⱪꜞfi♩ ╩ ∆╢⁹
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♪כ◖ SM11650011 ה 2021

з

Selected Topics in Analysisз

♫fiⱣכ SAMAN1505

1

╗ ⁷

─

≤ ⌐ ∆╢ ─♩Ⱨ♇◒☻╩⁸ ─ ⅜ ∆╢⁹ ≤⇔≡⁸
⁸ ⁸ ⅝ ⌂≥─ ─♩Ⱨ♇◒☻╙ ≤⇔≡⁸ ─

⌐╟╢ ≤⇔≡ ∆╢⁹

─

∆╢⁹

ה

∆╢⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁹≤⌂♩כ

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹
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♪כ◖ SM11660011 ה 2021

и

Selected Topics in Analysis и

♫fiⱣכ SAMAN1506

1

╗ ⁷

─

≤ ⌐ ∆╢ ─♩Ⱨ♇◒☻╩⁸ ─ ⅜ ∆╢⁹ ≤⇔≡⁸
⁸ ⁸ ⅝ ⌂≥─ ─♩Ⱨ♇◒☻╙ ≤⇔≡⁸ ─

⌐╟╢ ≤⇔≡ ∆╢⁹

─

∆╢⁹

ה

∆╢⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁹≤⌂♩כ

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹
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♪כ◖ SM12010011 ה 2021

─

Quantum Field Theory

♫fiⱣכ SAPL11501

2

╗ ⁷ ⁸ ⁷

─

─ ⅜∕╣∙╣ ╩ ℮⁹ │ ⌂ ╩ ⌐⇔√ ╩ כꜝ◌☻℮⁹ ╛ ─
╩╙≤⌐⇔≡⁸ ─ ╩ ╩ ™≡ ∆╢≤↓╤╕≢╩ ∆╢⁹

│⁸ ╩ ⇔≡ ─ ─ ╩ ∆╢⁹

─

─ ⌐≈™≡⁸ ╛ ╩ ⇔≡⁸ ─ ≤ ⌐≈™≡ ┬⁹

ה

ủ
⁷ ⁷ ─
⁷ ⁷
⁷ ⁷ כꜝ◌☻ ⌐≈™≡ ⱢⱵꜟ♩♬▪fi
⁷ ⁷ כꜝ◌☻ ⌐≈™≡
⁷ ⁷ כꜝ◌☻ ⌐≈™≡ ─
⁷ ⁷ כꜝ◌☻ ⌐≈™≡
⁷ ⁷ ⌐≈™≡ כꜝ◌☻ ≤─
⁷ ⁷ ⌐≈™≡ ⌐≤╙⌂℮
⁷ ⁷ ⌐≈™≡ ☺כ◕ ≤

⁷ ─ ⌐≈™≡
⁷ ─ ⌐≈™≡ Wick─
⁷ ─ ⌐≈™≡ כꜝ◌☻ ┼─
⁷ ─ ⌐≈™≡ ☺כ◕ ≤─
⁷ↄ╡↓╖─ ─ ≤
⁷ↄ╡↓╖─ ↄ╡↓╖─

ủ
⁷ ⁷ ⌐⅔↑╢
⁷ כꜝ◌☻⁷ ─ :
⁷ כꜝ◌☻⁷ ─ fiכꜞ◓:
⁷ כꜝ◌☻⁷ ─ :
⁷ ⁷ :
⁷ ⁷ :ⱨ□▬fiⱴfi
⁷ ⁷ↄ╡↓╖:
⁷ ⁷ↄ╡↓╖:ɋ4
⁷ ⁷ↄ╡↓╖:ɋ3 ╖↓╡QED⁸ↄכꜝ◌☻⁸

⁷ : ⱳ♥fi◦ꜗꜟ
⁷ : ─ ╣
⁷☻Ⱨⱡꜟ ─
⁷ ─
⁷ↄ╡↓╖ : ↄ╡↓╖
⁷ↄ╡↓╖ :►▫ꜟ♁fi ↄ╡↓╖

ה ─

⌐⁸ ─ ╩ⱡכ♩⌂≥≢ ⇔≡⅔ↄ↓≤⁹
│⁸ ⌐≈™≡ ≢ ╩ ⅛⇔≡ ∆╢↓≤⁹

1

2

≢ ⁹ ⁸꜠ⱳכ♩╩ ∆⁹

┼─◖ⱷfi♩
∆╢ │ ⌐ ∂≡ ∆╢◒ꜝ☻╩ ∆╢↓≤⁹

╕∂╘⌐ ∆╢↓≤⁹ ╩∆╢↓≤⁹

Greiner & Reinhardt, ΓField QuantizationΔ, Springer 
Peskin & Schroeder, ΓAn Introduction to Quantum Field TheoryΔ ( )
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♪כ◖ SM12020011 ה 2021

Theory of Elementary Particles

♫fiⱣכ SAPL11502

2

╗ ⁷

─

⌐⅔↑╢ ─ ≤ ╩ ⇔⁸ ╩ ⅎ╢ ─ ≢№╢
⌐≈™≡ ∆╢⁹

─

⌐⅔↑╢ ≤ ─ ⌐≈™≡ ∆╢⁹

ה

⁷ ⁷ ─ ╣: ⁸ fi♩☻♪ꜟכ◗⁸
⁷ ⁷ ─ ╣:
⁷ ⁷ ─fi♩☻♪ꜟכ◗ה
⁷ ☺כ◕⁷ ─ ╣:ⱥ♇◓☻
⁷ ⁷◌▬ꜝꜟ ─ ╣: ꜛ♬כ◦ꜝה♫ꜛ☺ה
⁷ ⁷◌▬ꜝꜟ ─ ╣: ꜛ♬כ◦ꜝה♫ꜛ☺ה
⁷ ⁷◌▬ꜝꜟ ─ ╣: fi♩☻♪ꜟכ◗ה ≤⇔≡─Ɽ▬
⁷ ⁷꞉▬fiⱣה◓כ◘ꜝⱶ ⁸ ─ ╣
⁷ ⁷꜠ⱪ♩fi☿◒♃כ: ⁸ ◌꜠fi♩⁸ ◌꜠fi♩

:כ♃◒☿◒כ◊◒⁷ ⁸CKM
GIM:כ♃◒☿◒כ◊◒⁷
─CP:כ♃◒☿◒כ◊◒⁷ ╣
ⱡꜞ♩כꜙ♬⁷
⁷ :SU(5) ☺כ◕⁸ ─
⁷ : ⁸SO(10)

ה ─

│⁸ ─ ⌐≈™≡ ∆╢↓≤⁹
│⁸ ─ ╩ ─ ≢╙℮ ♅▼♇◒∆╢↓≤⁹

1

2

꜠ⱳכ♩≢ ∆╢⁹

┼─◖ⱷfi♩

⅜№╢≤⅝│ ⌐ ⇔≡ↄ∞↕™⁹ ⁸ ─ ─ ⌂ ⅜№╢↓≤⅜ ╕⇔
™⁹

∆╢⁹
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♪כ◖ SM12060011 ה 2021

Relativistic Theory of Gravitation

♫fiⱣכ SAPL11506

2

╗ ⁷ ⁸ ⁷

─

≤⇔≡─ ─ ⅔╟┘

─

≤⇔≡─ ─ ⅔╟┘ ⌐≈™≡ ∆╢

ה

⁷ ⱬ◒♩ꜟ ♥fi♁ꜟ
⁷
⁷ⱬ◒♩ꜟ─
⁷ ⅜∫√ ≤
⁷
⁷ ─
⁷ fi♩כꜙ♬─
⁷ ⌂
⁷
⁷Ⱪꜝ♇◒ⱱכꜟ
⁷Ⱪꜝ♇◒ⱱכꜟ ≢─ ≤
⁷ ⸗♦ꜟ
⁷ ─
⁷

ה ─

↕╣√ ─ ≤

1

2

┼─◖ⱷfi♩

⌂ ╩ ∆╢

∆╢
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♪כ◖ SM12080011 ה 2021

з

Nuclear Physics з

♫fiⱣכ SAPL11508

2

╗ ⁷ ⁸ ⁷

─

⌐⅔↑╢ ─ ≠↑≤ ╩ ∆╢≤ ⌐⁸ ≤⇔≡─ ─
⅔╟┘ ⁸ ─ ⌐≈™≡ ∆╢↓≤╩ ≤∆╢⁹

─

⅔╟┘ ⌐ ∆╢ ≤ ₁─ ⌐≈™≡⁸ ╩ ∆╢⁹
⌐≈™≡│⁸ ⅔╟┘ ─ ⅝↕⁸ ⁸ ◄Ⱡꜟ◑כ ⁸ ≤
⁸ ⁸ ⁸ ─ ╩⁸╕√⁸ ⌐≈™≡│⁸ ─
⁸ ≤ ⁸ ─ ♅ꜗⱠꜟ ⌐≈™≡⁸ ╩

ⅎ≡ ∆╢⁹

ה

⁷ ─ ─ ⁸ ⅝↕─ ⁸ ◄Ⱡꜟ◑כ
⁷ ─ ≤ ─
⁷ ─ ≤
⁷ ≤ ⁸
⁷ ─ ♪כ⸗ ⁸ ⁸
⁷ ─ з(Hartree-Fock ⁸ Hartree-Fock ≤RPA)
⁷ ─ и( ⁸Hartree-Fock-Bogoliubov ⁸ ⌂≥)
⁷ ─
⁷ ─ ⁸

10 ⁷ ≤
11 ⁷ ≤ ⁸ ⱳ♥fi◦ꜗꜟ
12 ⁷ ─ Ⱳꜟfi
13 ⁷ ─ ♅ꜗⱠꜟ
14 ⁷ ≤ ⁸

ה ─

⌐ ─ ╩ ℮↓≤⅜ ╕⇔™⁹╕√⁸ ⌐ ∆╢ ⌐ ╩ ⇔≡⅔
ↄ↓≤⅜ ╕⇔™⁹ ⌐ ∂≡ ⌐ ╩ ∆↓≤⅜№╢⁹

1

2

⅔╟┘ ⌐ ∆ ╛ ⌂≥─ ╩ ⇔≡ ∆╢⁹

┼─◖ⱷfi♩

⌐ ∂≡⁸♀Ⱶה ≢ ╩ ℮ ╙№╢⁹

╩ ⌐ ∆╢⁹ ≤⇔≡⁸ ⁸ ⁸ ⁸The
Nuclear Many-body Problems(Ring, Schuck , Springer)⁸ ⁸ ⁸

⁸ ⁸ ┼─ ⁸Nuclear Reactions for Astrophysics
(Thompson, Nunes , Cambridge)⁸⌂≥╩ →╢⁹
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♪כ◖ SM12090011 ה 2021

и

Nuclear Physics и

♫fiⱣכ SAPL11509

2

╗ ⁷

─

≤⇔≡─ ─ ≢№╢Ɫ♪꜡fi─ ╩ ⇔╟℮≤∆╢≤⁸ ⌐Ɫ♪꜡fi⅜ ╦╢
╛ ∆╢ ⌐ ⅜ ┬⁹↓─ ≢│ ─ ╩ ™≡⁸Ɫ♪꜡fi⅜ ∆╢ ─ ╩∆╢⁹
⌐◌▬ꜝꜟ ⌐≈™≡ ⇔ↄ ╩∆╢⁹

─

Ɫ♪꜡fi ─ ╩ ╢≤≤╙⌐⁸∕↓⌐⅔↑╢ ⅜╙≈ ⌐≈™≡ ∆╢⁹

ה

─ ─ ⁸ ⌂ ─ ⅝
─ ─ ⁸ ╩ ≈
─ ─ ⁸

─ ☺כ◕⁸
─ ⁸◌▬ꜝꜟ

Ɫ♪꜡fi⅜ ╦╢ ⁸ ⌐ ╣╢
Ɫ♪꜡fi⅜ ╦╢ ⁸▪▬♁☻Ⱨfi
Ɫ♪꜡fi⅜ ╦╢ ⁸ ™ ┼─
SU(3) ┼─ ⁸Γ ⌂Δ

10 SU(3) ┼─ ⁸☻♩꜠fi☺Ⱡ☻─
11 SU(3)×SU(3 )┼─ ⁸ ™ ≤Ɽꜞ♥▫─ ╣
12 SU(3)×SU(3 )┼─ ⁸◌▬ꜝꜟ
13 Ɫ♪꜡fi─ ◒כ◊◒⁸ з
14 Ɫ♪꜡fi─ ◒כ◊◒⁸ и
15 Ɫ♪꜡fi─ ☻◐ꜟⱶ

ה ─

─ ╩ ⇔≡⅛╠ ─ ⌐ ╗≤ ™⁹ ≢ ⇔√ │⅝∟╪≤ⱡ⁸╡≥⌐♩כ
─ ⌂≥╩ ≢ ∆╢≤ ⅜ ╕╢⁹

1

2

≤꜠ⱳכ♩≢ ∆╢⁹

┼─◖ⱷfi♩

╕∂╘⌐ ∆╢↓≤⁹

G. Reinhardt, ΓField quantizationΔ, Springer
I.J.R.Aitchison, ΓAn informal introduction to gauge field theoriesΔ
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♪כ◖ SM12140011 ה 2021

й

Selected Topics in Fundamental Physicsй

♫fiⱣכ SAPI11505

1

╗ ⁷

─

⌐ ∆╢ ─♩Ⱨ♇◒☻╩⁸ ─ ⅜ ∆╢⁹

─

─ ⌐≈™≡─ ⅔╟┘ ╩ ⌐≈↑╢⁹

ה

∆╢⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁹≤⌂♩כ

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹
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♪כ◖ SM12150011 ה 2021

◄Ⱡꜟ◑כ з

High Energy Physics з

♫fiⱣכ SAPL21501

2

╗ ⁷

─

╩ ⇔⁸ ╩ ┬√╘⌐ ≤⌂╢ ⅛≈ ─ ╩╘↨∆⁹

─

╩ ∆╢√╘⌐⁸ ╕≢⌐ ↕╣≡⅝√ ≤∕╣╩ ∆╢ ╩ ⇔≈≈⁸
₁─ ⁸ ─ ╛ ╢ ™─ ⌂ ╩ ∆⁹╕√⁸ ─ ⌐ ≤⌂╢ ─

─ ╩╘↨∆⁹

ה

⁷ ⌐≈™≡─
⁷ ≈─ ⌐≈™≡─
⁷ ≤
⁷ ⌐⅔↑╢ ─ ╢ ™
⁷ ≤
⁷☻Ⱨfi≤Ɽꜞ♥▫
⁷ ⁸
⁷▪▬♁☻Ⱨfi
⁷ ╩◒כ◊◒™ ╗Ɫ♪꜡fi

10 ⁷Ᵽꜞ○fi─
11 ⁷ⱷ♁fi─
12 ⁷ ה
13 ⁷
14 ─◒כ◊◒⁷
15 ⁷

ה ─

│ ⌐⌂™⅜⁸ ≤⇔≡│ ⱡכ♩─ ⁹

1

2

⁸ ꜠ⱳכ♩─ ─ ≢ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

ΓIntroduction to High Energy Physics; 4th editionΔ, D. H. Perkins, Cambridge
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♪כ◖ SM12160011 ה 2021

◄Ⱡꜟ◑כ и

High Energy Physics и

♫fiⱣכ SAPL21502

2

╗ ⁷

─

™ ─ ⅜ ≥─╟℮⌂ ╛ ─ ⌐╟∫≡ ╕∫≡™∫√─⅛╩ ⇔ ∕╣
╠⅜ ≤≤╙⌐ ↕╣≡꞉▬fiⱣה◓כ◘ꜝⱶ ⌐ ↕╣╢ ╩ ∆╢ ↕╠⌐
™ ╙ ╘√ ─ ╩ ⅎ╢ ⌐≈™≡ ∆╢

─

™ ─ ─ ─ ─

ה

  ─ ⌂ ╛4≈─ ⌐≈™≡
  ♦▫ꜝ◒ ♦▫ꜝ◒ ─Ⱬꜞ◦♥▫כ≤☻Ⱨfi
  ─ ─ ☺כ◕
  ─
  ™ ◒כ◊◒≥ GIM ה
  ꞉▬fiⱣכ◓◘ꜝⱶ ה ה ◌꜠fi♩
  ⱥ♇◓☻ ≤ ─ ╣
─Ⱳ♁fi☺כ◕  
  ⱨ▼ꜟⱵ ─ ≤ ה
10  ⱥ♇◓☻ ─ ≤
11  ™ Ɫ♪꜡fi
12  Ɫ♪꜡fi ─QCD
13  ╩ ⅎ╢
14 ה  ה

ה ─

↕╣√ ⌐≈™≡ ╘ ≢ ═ ⅜№╣┌∕╣╠╩ ⇔≡⅔ↄ
≢ ↕╣√ ╩ ⇔ ╟╡ ⌂ ⌐≈™≡ ═╢≤ ⌐ ⅜№╣┌ⱷכ

ꜟ ≢ ∆╢

1

2

ה ה ─ ╛ ꜠ⱳכ♩ ⌐ ≠™≡ ⌐ ∆╢

┼─◖ⱷfi♩

∆╢⁹

.ΔIntroduction to High Energy Physics; 4th editionΔ, D. H. Perkins, Cambridgeה
.ΔQuarks and Leptons: An Introductory Course in Modern Particle PhysicsΔ, F. Halzen and A. Dה
Martin, Wiley
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♪כ◖ SM12180011 ה 2021

и

Cosmic Ray Physics и

♫fiⱣכ SAPL21504

2

╗ ⁷

─

⌐╟╢ ◄Ⱡꜟ◑כ ⅛╠ ◄Ⱡꜟ◑כ ╕≢ ה ⅛╠ ⇔≈≈
⌐ ⌂ ה ≤ ─ ה ⌐ ╩№≡╢

─

⌐⅔™≡ №╢™│ ⌐ ⇔≡™╢₈☻♃fi♄₉♪כ╩ ∆╢↓≤╩ ≤∆
╢ ↕╠⌐ ↓─ ⌐ ∟ ─ ⌐ ╣ ∕─ ה ╩ ∆╢ ╩ ⌐≈↑╢

ה

1 ⁷ ≤│ ⅛
2 ⁷ ◄Ⱡꜟ◑כ ─◄Ⱡꜟ◑כ☻Ɑ◒♩ꜟ≤
3 ⁷ ─
4 ⁷leaky box model
5 ⁷ ─
6 ⁷ⱨ▼ꜟⱵ
7 ⁷ ◦ꜗ꞉כ
8 ⁷ ◦ꜗ꞉כ
9 ⁷10 PeV╕≢─ ─
10 ⁷10 PeV╕≢─ ─
11 ⁷TeV ●fiⱴ
12 ⁷ ◄Ⱡꜟ◑כ ─
13 ⁷ ◄Ⱡꜟ◑כ
14 ⁷ ◄Ⱡꜟ◑כ ─
15 ⁷ ◄Ⱡꜟ◑כ ─

ה ─

∆╢⁹

1

2

─ ꜠ⱳכ♩⌐ ≠⅝ ∆╢

┼─◖ⱷfi♩

╩ ⇔≡™╢↓≤⅜ ╕⇔™

T. K. Gaisser₈Cosmic Rays and Particle Physics₉ Cambridge University Press
₈ ₉
₈ ◄Ⱡꜟ◑כ ─ ₉
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♪כ◖ SM12210011 ה 2021

Astrophysics

♫fiⱣכ SAPL21508

2

╗ ⁷ ⁸ ⁷ ⁸ ⁷

─

│⁸ⱴ◒꜡⌂ ≤⇔≡─ ⌐ ╕╡⁸Ⱶ◒꜡⌂ ╩№≈⅛℮ ╕≢ ⇔≡
╘≡ ≢⅝╢⁹╕√⁸ ─ ↄ─ ╛ ⌐╙≤≠⅝⁸ ⅜ №╢™│ ↕╣≈≈№

╢⁹ ≢│ ─ ⅛╠ ╩ ╘⁸ ─ ╛ ╩ ⇔⌂⅜╠⁸ ─
╩ ┬⁹

─

─ ⅛╠ ╘⁸ⱦ♇◓Ᵽfi╛▬fiⱨ꜠כ◦ꜛfi⌐≈™≡⁸ ⌐⅔↑╢ ╛ ─
⌐≈™≡ ┬⁹ √∫™≥כ◑ꜟⱠ◄◒כ♄╛ ─♩Ⱨ♇◒☻╩ ∆╢⁹╕√ ⁸

⁸ ≤™∫√ ─ ╛⁸ ─ ⌐≈™≡ ∆╢⁹ ⌐⅔™≡│⁸ ∞↑≢⌂
ↄ⁸ ₁─ ◄Ⱡꜟ◑כ ⁸ ⁸ ⁸ ⌂≥─ ─ ה ╩≤╡№→⁸∕╣
╠⅜ ─ ⌐≥─╟℮⌐ ⇔≡™╢⅛╩ ∆╢⁹

ה

⁷ ≤
⁷ⱦ♇◓Ᵽfi≤
⁷ Ɽꜝⱷכ♃כ
⁷ כ◑ꜟⱠ◄◒כ♄≥
⁷
⁷
⁷ ─
⁷ ─ ₁ Ⱪꜝ♇◒ⱱ⁸ꜟכ ⁸
⁷ ◄Ⱡꜟ◑כ

10 ⁷ ( )
11 ⁷ (CDM)
12 ⁷ ≤
13 ⁷
14 ⁷
15 ⱡꜞ♩כꜙ♬⁷

ה ─

⌐≈™≡⁸ ⌐╟╡ ⌐ ∆╢⁹
─™ↄ≈⅛╩ ╡№→≡꜠ⱳ⁸⇔≥♩כ ╩ ℮⁹

1

2

꜠ⱳכ♩⅔╟┘ ┘⌐ ⌐⅔↑╢ ─ ⁹

┼─◖ⱷfi♩

∆╢⁹

⁷ ⁷ ⁷
─ ⁷ ⁷
ה :  ה ⁷ ⁷

∕─╒⅛ ⌐≈™≡─ ╩ ∆╢⁹
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♪כ◖ SM12230011 ה 2021

ה ◄Ⱡꜟ◑כ и

Selected Topics in Astro and High EnergyPhysics и

♫fiⱣכ SAPI21502

1

╗ ⁷

─

ה ◄Ⱡꜟ◑כ ⌐ ∆╢ ─♩Ⱨ♇◒☻╩⁸ ─ ⅜ ∆╢⁹

─

∆╢⁹

ה

∆╢⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁹≤⌂♩כ

┼─◖ⱷfi♩

∆╢

∆╢⁹
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♪כ◖ SM12260011 ה 2021

и

Selected Topics in Particle Physics и

♫fiⱣכ SAPI21505

1

╗ ⁷

─

⌐ ∆╢ ─♩Ⱨ♇◒☻╩⁸ ─ ⅜ ∆╢⁹

─

∆╢⁹

ה

∆╢⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁹≤⌂♩כ

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹

88 



♪כ◖ SM12280011 ה 2021

з

Condensed Matter Physics з

♫fiⱣכ SAPL31501

2

╗ ⁷

─

─ ⌂ ≢№╢⁸ ⁸ ⁸ ⌐ ╩⅔⅝⁸ ≤⇔≡ ─
≢№╢ ─ ─ ╢ ™─ ╩ ╘╢⁹
↕╠⌐ⱨ▼ꜟⱵ ╩ ⇔≡ ∆╢ ─ ╩ ∆╢⁹

≢ ↓╢ ─ ≤⁸ ∆╢ ─ ╩ ∆╢⁹

─

⌂≥─ ⅜⁸ ⅜ ⌐ ⇔≡ ↕╣√ ≢─ ─ ≢ ↕╣╢↓≤╩
∆╢⁹

∆╢≤⅝≤ ⇔⌂™≤⅝≢│ ─ ⌂ ⌐≥╪⌂ ™⅜ ∂╢⅛ ∆╢⁹
╛ ─ ╩≤⅔⇔≡◖ⱥכ꜠fi♩⌂ ╩ ∆╢⁹

ה

⁷ ─ ─ ⁸ ≤
⁷⁷⁷⁷⁷⁷ⁿ⁷⁷⁷⁷ ⸗♦ꜟ⁸
⁷⁷⁷⁷⁷⁷ⁿ⁷⁷⁷⁷ ⱨ▼ꜟⱵ ⁸ⱨ▼ꜟⱵ
⁷⁷⁷⁷⁷⁷ⁿ⁷⁷⁷⁷ ≢─ ⁸ ≤Ɽ►ꜞ
⁷ ∆╢ⱨ▼ꜟⱵ ⱨ▼ꜟⱵ ≤
⁷⁷⁷⁷⁷⁷ⁿ⁷⁷⁷⁷⁷⁷⁷ ≤◄Ⱡꜟ◑כ
⁷⁷⁷⁷⁷⁷ⁿ⁷⁷⁷⁷⁷⁷⁷ ☻Ⱨfi≤ꜝfi♄►Ɽꜝⱷכ♃
⁷⁷⁷⁷⁷⁷ⁿ⁷⁷⁷⁷⁷⁷⁷ ≢─ ⁸ ⁸ ⁸ ⁸
⁷ ─ ≤ ⱨ▼ꜟⱵ ≢─ ⁸ ⁸☻Ⱨfi

10 ⁷⁷⁷⁷⁷ⁿ⁷⁷⁷⁷ ꜝfi♄►
11 ⁷⁷⁷⁷⁷ⁿ⁷⁷⁷⁷ ⱱכꜟ ⁸ ⱱכꜟ
12 ⁷⁷⁷⁷⁷ⁿ⁷⁷⁷⁷ ─
13 ⁷◖ⱥכ꜠fi♩⌂
14 ⁷ ≤
15 ⁷

ה ─

⌐ ⁸ ≢ ⇔√ ⁸ ≢─ ╩ ∆╢⁹
│⁸ ╩ ⇔⁸꜠ⱳכ♩ ⌐ ↕∑╢↓≤⁹

1
≢ ─ ╩∆≢⌐ ⇔√╙─│

2

≤ ─꜠ⱳ⁸╡╟⌐♩כ ⌐ ∆╢⁹

┼─◖ⱷfi♩

─ ─ ╩ ⅎ╢≤⅝─ ⌂▪ⱪ꜡כ♅╩ ⌐≈↑╢↓≤⁹

♥◐☻♩│⌂™⁹○ꜞ☺♫ꜟ⌐ ⇔√ ╩ ∆╢⁹
₈ ₉⁷ ⁷ISBN4-7853-2210-1

C. Kittel ₈ ⁷ 8 ₉ ⁷ISBN4-621-07653-1
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♪כ◖ SM12290011 ה 2021

и

Condensed Matter Physics и

♫fiⱣכ SAPL31502

2

╗ ⁷

─

─ │ ─ ⅜ ╕∫≡≢⅝√ ≢№╢ ─ │ з⌐ ⅝ ™
≡ ─ ∆ ⌂ ⌐≈™≡ ≢ ↓╢ ⌂ ╩ ⇔≡
⇔ ∆╢↓≤≢№╢

─

─ ╩ ⌐ ≠⅝ ∆╢ │ ≤─ ─╖≢ ≢⅝╢─⌐
⇔ ⌐⅔™≡│ ─ ⅜ ≢№╢↓≤╩ ∆╢ ╕√ ⱴ◓ⱡfi ⱪꜝ☼
⸗fi ⱨ◊ⱡfi ◄◐◦♩fi≤™∫√ ─ ┘↓╣╠─ ≤ ≤─ ⌐╟∫≡ ╣
╢ ╩ ∆╢

ה

─ ≤
♦▫ꜝ♇◒─
☻Ⱨfi

ⱨfi♩

≤
ⱴ◓ⱡfi
X ⌐╟╢

≤ⱨ◊ⱡfi1 ≥♪כ⸗ ♪כ⸗
10 ≤ⱨ◊ⱡfi2
11 ⱳ♥fi◦ꜗꜟ
12 ꜟ♦⸗♦כꜟ♪ ≤
13 ⱪꜝ☼⸗fi ◄◐◦♩fi ⱳכꜝ꜡fi ⱳꜝꜞ♩fi
14

ה ─

⌂ ─ ╩ ≤∆╢ ⌐ ⅎ╢ ⌐≈™≡╙
⌐ ╩ ℮↓≤

1
≢ 2─ ╩∆≢⌐ ⇔√ │

2

┘꜠ⱳכ♩⌐╟╡ ∆╢

┼─◖ⱷfi♩

I─ ⅜ ╕⇔™

₈ ₉ ⁷ISBN-13: 978-4785322106
J. R. Hook and H. E. Hall, "Solid State Physics, 2nd Edition", Chichester, 1995, John

Wiley & Sons; ₈  II ─ ₉ ⁷ISBN-13: 978-
4000298070
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♪כ◖ SM12330011 ה 2021

Optical Properties of Condensed Matter

♫fiⱣכ SAPL31506

2

╗ ⁷ ⁸ ⁷

─

⅔╟┘ ─ ╩ ╩ ⇔≡ ∆╢↓≤⅜ ⱴ≢№╢⁹כ♥─ ≢│
◄꜠◒♩꜡♬◒☻ ─ ≤ ⌐ ⇔≡ ─ ╙ ⅎ

⌂⅜╠ ∆╢⁹

─

≢│ ⌐⅔↑╢ motional narrowing, הⱨ◊ⱡfi
dephasing ☻Ⱨfi

₁ ╛ כ◙כ꜠─ ╩ ╕ⅎ⌂⅜╠ ╛ ╩ ≤⇔√
─ ⌐≈™≡ ∆╢↓≤╩ ≤∆╢⁹

ה

⁷ ≤ ╩ ≤⇔√ ─ ─
⁷ ─ ≤ ≤─
⁷ⱥꜟⱬꜟ♩ ⌐⅔↑╢ ≤ ─
ꜟⱦכꜙꜞ⁷ ≢ ⇔√
⁷♄Ⱪꜟ◘▬♪ⱨ□▬fiⱴfi♄▬▪◓ꜝⱶ≤ ─
⁷ ⌐⅔↑╢
⁷ ⌐ ╠╣╢ ─ 1-ⱨ◊♩fi◄◖כ≤
⁷ ⌐ ╠╣╢ ─ 2- ≤ ─◖ⱥכ꜠fi☻
⁷ ─☻Ɑ◒♩ꜟ⌐╟╢

10  ⌐⅔↑╢
11  ─ ♄▬♫Ⱶ◒☻
12  ─ ☻Ⱨfi
13  ─
14  ─ ─
15 ─כ◙כ꜠  ⅔╟┘ כ◙כ꜠

ה ─

╛ ⌐ ∆╢ ╩ ⌐ ⇔≡⅔ↄ⁹

1

2

╩ ╘√ ≤꜠ⱳכ♩≢ ⌐ ∆╢⁹

┼─◖ⱷfi♩

⌐ ╩ ⇔≡⅔ↄ↓≤

 ₈ ─ ≤ ₉ ○ⱪ♩꜡♬◒☻ ; S. Mukamel,
Nonlinear Optical Spectroscopy, New York, 1999, Oxford Univesity Press; W. W. Parson, Modern
Optical Spectroscopy, Berlin, 2015, Springer; ₈ ה ה ≤ ₉
⁷ ⁹
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Low Temperature Solid State Physics

♫fiⱣכ SAPL31508

2

╗ ⁷

─

≢╙ ⌐╟∫≡ ─ ⅜ ↓╢ ⱴ⌐⁸כ♥╩ ─ ™ Ⱳכ☻ ≤
ⱨ▼ꜟⱵ ⌐ ╣╢ ─ ─ ™╛ ☻Ⱨfi─ ⌂≥⁸ ─ ─ ╩
╘╢⁹

─

≢│⁸ ⌐ ╕╢ ─ ╩ ┘⁸ ≤ ⌐⅔↑╢ ─ ⌐⌂╢
↓≤╩ ≤∆╢⁹

ה

⁷ ⌐⅔↑╢ ≤ ─
⁷ ≢ ™∞↕╣╢ ☻Ⱨfi
⁷Ⱬꜞ►ⱶ─
⁷ ─ ™⌐ ╣╢ Ⱬꜞ►ⱶ─
⁷Ⱬꜞ►ⱶ─
⁷ Ⱬꜞ►ⱶ─
⁷ Ⱬꜞ►ⱶ ─
⁷ Ⱬꜞ►ⱶ ─
⁷ Ⱬꜞ►ⱶ ─ ☻Ⱨfi

10 ⁷ Ⱬꜞ►ⱶ ─ ≤ ⱢⱵꜟ♩♬▪fi
11 ⁷ Ⱬꜞ►ⱶ ─ Ή ⌐⅔↑╢ ⁸
12 ⁷ Ⱬꜞ►ⱶ ─ Ή ≤☻Ⱨfi ⁸ ☻Ⱨfi
13 ⁷ Ⱬꜞ►ⱶ─ ≤
14 ⁷ Ⱬꜞ►ⱶ ─ ≤
15 ⁷ Ⱬꜞ►ⱶ ─ ≤

ה ─

⌐ ∆╢ ╩ ™≡⅔ↄ↓≤⁹

1

2

≤ ꜠ⱳכ♩⌐╟╡ ╩ ℮⁹

┼─◖ⱷfi♩

─ │∕╣╕≢─ ─ ╖ →⌐╟∫≡ ╗√╘⁸ ╩ ⇔ ⇔≡⅔ↄ↓≤⅜
≢№╢⁹

₈ ⌐⅔↑╢ Ⱬꜞ►ⱶ₉ ⁸
₈Superconductivity, Superfluids and Condensates₉J. F. Annett⁸Oxford University Press
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зB

Selected Topics in Solid State PhysicsзB

♫fiⱣכ SAPI31502

1

╗ ⁷

─

⌐ ∆╢ ─♩Ⱨ♇◒☻╩⁸ ─ ⅜ ∆╢⁹

─

⌐ ∆╢ ─ ─ ╩ ∆╢⁹

ה

∆╢⁹

ה ─

⌐ ⌐ ⇔√꜠ⱳכ♩╩ ∆╢⁹

1

2

⁸꜠ⱳ⁹≤⌂♩כ

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹
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зB

Selected Topics in Condensed MatterPhysics зB

♫fiⱣכ SAPI31506

1

╗ ⁷

─

⌐ ∆╢ ─♩Ⱨ♇◒☻╩⁸ ─ ⅜ ∆╢⁹

─

⌐ ∆╢ ─ ─ ╩ ∆╢⁹

ה

∆╢⁹

ה ─

⌐ ⌐ ⇔√꜠ⱳכ♩╩ ∆╢⁹

1

2

⁸꜠ⱳ⁹≤⌂♩כ

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹
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ה з

Experimental Physics of Cosmic-rays and Elementary Particlesз

♫fiⱣכ SAPL21505

2

╗ ⁷

─

╛ ⌐ ⌂ ─ ╩ ℮

─

╛ ⌐ ™╢ ─ ╛ ╩ ∆╢↓≤╩ ≤∆╢

ה

≤ ─ ─ ─ ה ⅔╟┘ ╖ ⇔─
⌂ ╩ ∆╢ ↕╠⌐ ⱦכⱶ ╩ ∆╢
⁷ ⁷ ≤ ─
⁷ ⁷ dE/dx
⁷ ⁷
⁷ ⁷♪ꜞⱨ♩♅▼fiⱣכ
⁷ ⁷MWPC/MWDC
⁷ ⁷ⱴ▬◒꜡Ɽ♃כfi●☻ MPGD
⁷ ⁷꜠☺☻♥▫Ⱪהⱪ꜠ה♩כ♅▼fiⱣכ כꜝꜙⱵהכ●▬●
⁷ ⁷
⁷ ⁷♅▼꜠fi◖ⱨ ה

⁷◦fi♅꜠כ◦ꜛfi
ה♃כⱷכꜞ꜡◌⁷
⁷Ⱶꜙכ ⱡꜞ♩כꜙ♬ה
⁷ I ▪♫꜡◓ ╩
⁷ II ⁸♦☺♃ꜟ
⁷

ה ─

│ ⌐ ≤⇔⌂™⅜ ⌐ ⇔√ ꜠ⱳכ♩─ ╩ ╘╠╣╢

1

2

─ ꜠ⱳכ♩⌐ ≠⅝ ∆╢

┼─◖ⱷfi♩

⁸ ╩ ⇔≡™╢↓≤⅜ ╕⇔™

Introduction to experimental particle physics, R.C. Fernow, Cambridge university press
(1986)
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ה и

Experimental Physics of Cosmic-rays and Elementary Particlesи

♫fiⱣכ SAPL21506

2

╗ ⁷

─

╛ ♃כ♦─≢ ⌐≈™≡ ╩ ♃כ♦⁸⇔ ─ⱪ꜡◓ꜝⱵfi◓╩ ∆╢ ↕╠
♃כ♦⁸⌐ ⌐ ∆╢ⱪ꜡◓ꜝⱵfi◓ ≤♁ⱨ♩►▼▪ ⌐≈™≡ ∆╢ ↓─ ≢│PC╩
™√ ╙ ℮

─

╛ ⌐ ⌂ ⁸ ♃כ♦⁸⌐ ♃כ♦┘╟⅔⁸ ─√╘⌐ ⌂ ⱪ꜡◓
ꜝⱵfi◓ ╩ ∆╢⁹

ה

⁷LINUX─ ™ ≤X►▬fi♪►
♃כ♦⁷
⁷C++ ▬fi♩꜡♄◒◦ꜛfi
⁷C++ ◒ꜝ☻
⁷C++
⁷ROOT ╩ ℮ ⱪ꜡◓ꜝⱶ ▬fi♩꜡♄◒◦ꜛfi⁸ⱥ☻♩◓ꜝⱶה◓ꜝⱨ
⁷ROOT ╩ ℮ ⱪ꜡◓ꜝⱶ ⁸ⱨ▫♇♥▬fi◓
⁷ROOT ╩ ℮ ⱪ꜡◓ꜝⱶ PYTHIA╩ ⇔√
⁷ROOT ╩ ℮ ⱪ꜡◓ꜝⱶ ─

10 ⁷Python (1)
11 ⁷Python (2)
12 ♃כ♦⁷
13 ♃כ♦⁷ ♁ⱨ♩►▼▪ ▬fi♩꜡♄◒◦ꜛfi
14 ♃כ♦⁷ ♁ⱨ♩►▼▪ Ⱡ♇♩꞉כ◒
15 ♃כ♦⁷ ♁ⱨ♩►▼▪ ☻כ▼fi♃ⱨ▬כ◙כꜚ

ה ─

⌐ ⇔√ ╩ ≤⇔≡ ∆─≢⁸ ⁸ ≢ ⇔⁸ ╩ ™≡⅔ↄ↓≤⁹

1

2

⁸⅔╟┘ ─ ⁸ ⌂≥≢ ∆╢⁹

┼─◖ⱷfi♩

╩ ™√ ╩ ╗⁹ │ ─ ≤ ─ ╖ ≢ ╦╢↓≤⅜№╢⁹

♥◐☻♩╩ ∆╢⁹
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з

Mathematical Physics з

♫fiⱣכ SAMPL1504

2

╗ ⁷

─

☺כ◕≥ │ ₁─ ╙── ─ ╙ ≤⌂╢ ≢№╢⁹↓─ ≢│⁸ ⁸ ⁸
⁸ ─ ╩ ≤∆╢⁹ │ 1 ─ ⁸ 2 ☺כ◕ ─ ⁸ 3
≤∕─ ┼─ ⁹ ─ ה ⌐ ╩ ╡⁸ ⌐ ↑√ ⌂╢ │⁸

II⁸IV≢ ℮⁹

─

☺כ◕─⧵┘╟⅔ ≤─≈⌂⅜╡╩ ∆╢⁹

ה

⁷ ─
⁷ ה
⁷ ה ⁸ ⅝ ⁸ ☺כ◕
⁷☻Ɑ◒♩ꜟ⁸
⁷☻Ⱨfi─№╢ ⁸GSO ≤
⁷ ☺כ◕≥ ─
⁷Fadeev-Popov ghost
⁷ ─
⁷ⱬכ♃ ≤ ⁸

10 ⁷ ╡ ╖ ─
11 ⁷
12 ⁷Seiberg-Witten
13 ⁷
14 ⁷ ─
15 ☺כ◕⁷ ⁸ ┼─

ה ─

ה ─ ⁹

1

2

⁸ ⌐╟╢⁹

┼─◖ⱷfi♩

┘⁸ ⁸ ⁸ ⁸ ─ ╩ ≤∆╢⁹

⌐⌂⇔
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и

Mathematical Physics и

♫fiⱣכ SAMPL1505

2

╗ ⁷

─

│ ☺כ◕ ╩ ™≡ ↕╣╢⁹ ☺כ◕ ─ ╩ ≤∆╢⁹

─

☺כ◕ ╩ ⇔√ ⌐⁸ ⌐╟╢ ╩ ⇔≡⁸ ☺כ◕╢↑⅔⌐ ╩ ∆╢⁹╕
√⁸ ╡ ╖ ╩ ⇔√ ⌐⁸ ⌐≈™≡ ∆╢⁹

ה

☺כ◕⁷
⁷ ☺כ◕
⁷Yang-Mills
⁷
☺כ◕⁷
⁷BRST
⁷Faddeev-Popov◕כ☺
⁷ ╡ ╖
⁷ⱬכ♃

10 ⁷
11 ⁷
12 ⁷
13 ⁷
14 ⁷Wess-Zumino

ה ─

─ ╩ ⇔⁸ ⌐ ∆╢↓≤⁹

1

2

≢ ∆╢⁹

┼─◖ⱷfi♩

↓─ ≢│ I≢ ↕╣√ ╩ ╘⁸ ⌐ ↑√ ╩∆╢⁹ │ ─ ≤
─ ⌐ ∂≡⁸ ∆╢⁹ ⌐ ≤ ⌐≈™≡ ∆╢⁹

Michael E. Peskin, Daniel V. Schroeder, An Introduction to Quantum Field Theory, Perseus Books
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й

Mathematical Physics й

♫fiⱣכ SAMPL1506

2

╗ ⁷

─

⌐⅔↑╢

─

≤™℮ │ ╩ ∆╢≤⅝⌐ ╙ ≢ ⌂ ╩⌂∆↓≤╩ ∆╢

ה

⁷ ≤
⁷ⱬ◒♩ꜟ≤1  ─
⁷
⁷ ≤
⁷
⁷Lie
⁷ ≤Killingⱬ◒♩ꜟ
⁷ ─ ≤
⁷ ─
⁷ - ─
⁷ ─№╢
⁷ ≤
⁷ 1 ≤ 2
⁷ ─

ה ─

∆╢⁹

1

2

┼─◖ⱷfi♩

∆╢⁹

∆╢
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к

Mathematical Physics к

♫fiⱣכ SAMPL1507

2

╗ ⁷

─

╩ ⅎ╢ ⌂ ╖≤⇔≡⁸ ⅜№╢⁹↓─ ≢│⁸ ╩ ∆╢↓≤╩ ≤
∆╢⁹

─

≤ ⌐≈™≡ ⇔√ ⌐⁸ ─ ⅛╠⁸ ╛ ╩ ∆
╢⁹ ⌐ ╛ ⌐⅔↑╢ ╩ ∆╢⁹

ה

⁷Ⱳ♂fi≤ⱨ▼ꜟⱵ○fi
⁷ⱳ▪fi◌꜠
⁷Coleman-Mandula─
⁷
⁷
⁷◌▬ꜝꜟ
⁷ⱬ◒♩ꜟ
⁷ ⁸
⁷◌▬ꜝꜟ

10 ⁷ⱬ◒♩ꜟ
11 ⁷
12 ⁷ ⌐⅔↑╢
13 ⁷
14 ⁷

ה ─

─ ╩ ⇔⁸ ⌐ ∆╢↓≤⁹

1

2

≢ ∆╢⁹

┼─◖ⱷfi♩

↓─ ≢│ I≢ ↕╣√ ╩ ╘⁸ ⌐ ↑√ ╩∆╢⁹ │ ─ ≤
─ ⌐ ∂≡⁸ ∆╢⁹ ⌐ ≤ ⌐≈™≡ ∆╢⁹

Julius Wess, Jonathan Bagger, "Supersymmetry and Supergravity", Princeton University Press
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♫fiⱣכ SAMPL1508

2

╗ ⁷ ⁸ ⁷

─

ה ─ ≤⁸ ─ ╩ ┬⁹ ⌐⅔↑╢ ⌐⅔↑╢ ⌂
╩⁸ ⌐ ╩ ™⌂⅜╠ ┬⁹ ≢│⁸ ה ⌐≈™≡≤╡№→⁸ ╛♃כ♦╢↑⅔⌐

─ ™⌐≈™≡ ┬⁹

─

Ⱪכꜟ ⌐╟╢ ⁸ ─♃כ♦ ⌐≈™≡─ ⁸ ≢─ ╛ ⌂≥╩
∆╢⁹╕√⁸ ⌂ ⅛╠ ─◖fiⱧꜙכ♃כ╕≢─ ╩ ╢⁹↓╣╠╩╙≤⌐⁸
╩ ℮ ─ⱡ►Ɫ►╛ ⌂ ╩ ┬⁹╕√ ╩ ⌐≤╡≈≈⁸⸗fi♥◌ꜟ꜡ ╛

FFT ⌂≥─ ⌐≈™≡╙ ┬⁹ ⌐≈™≡│⁸ ─ ⅛╠⅔↓⌂™⁸ ╛ ─
⁸ ─ ⌐≈™≡ ┬⁹ ⌐≈™≡│⁸ ⌐◖fiⱧꜙכ♃כ ≢ ⌂ⱪ꜡◓ꜝⱶ

╩ ™≈≈ ╩ ╘╢⁹

ה

⁷ ≤ ⁸Ⱪכꜟ
⁷ ≤∕─
⁷ ⌐ ↑╢
⁷ ─
⁷ ≤ⱪ꜡◓ꜝⱶ
⁷
⁷⸗fi♥◌ꜟ꜡
⁷ ⁸ ─
⁷ ⱨכꜞ◄

10 ⁷ ⁸ⱬ▬☼─
11 ⁷ ─ ⁸ ≤∕─
12 ⁷◌▬ ≤
13 ⁷
14 ⁷

ה ─

╛ ⁸ ─ ⌐≈™≡│ ⌂≥≢ ⌐ ∆╢⁹
╩ ≢ ⌐ ↄ⌂≥⁸ ╩ ℮⁹

1

2

꜠ⱳכ♩⅔╟┘ ┘⌐ ⌐⅔↑╢ ─ ⁹

┼─◖ⱷfi♩

╛꜠ⱳכ♩ ≢│ ╩ ∆╢─≢⁸ │ ╛ ─Ɽ♁◖fi№╢™│ ☿fi
╩ⱪ꜡◓ꜝⱶ≢≤⌂כ♃ ⇔ ↕∑╢ ╩ ∆╢↓≤⅜ ╕⇔™⁹

⁷The Review of Particle Physics, W.-M. Yao et al., Journal of Physics, G 33, 1 (2006)
 Numerical Recipes in C, http://numerical.recipes
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й

Selected Topics in Mathematical Physicsй

♫fiⱣכ SAMPI1507

1

╗ ⁷

─

⌐ ∆╢ ─♩Ⱨ♇◒☻╩⁸ ─ ⅜ ∆╢⁹

─

─ ⌐≈™≡─ ⅔╟┘ ╩ ⌐≈↑╢⁹

ה

∆╢⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁹≤⌂♩כ

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹
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♫fiⱣכ SAMPL1501

2

╗ ( )

─

─ ꜟⱬכ▪│ ≢№╢⁹ⱬ◒♩ꜟ ⌐ ∆╢ ╛⁸ ⌐ ∆╢ ─╟℮
⌐⁸ ╩ ∫√ ⌐ ⇔≡⁸∕─ ╩ ∆╢ ╩ ╦∑≡ ⅎ╢↓≤│ ™⁹↓─╟℮⌂ ╩

⇔√ ⅜ ≢№╡⁸ ─ ₁⌂ ≢ ─ ╩ ꜟⱬכ▪⁹∆√ │ⱱ⸗꜡☺כ ╩
∆╢─⌐ ⇔√ ≢№╡⁸ ─ ─⌂∆ ╛⁸ ─ ─ ─⌂∆ ⅜ ≢№╢⁹
ꜟⱬכ▪│≢ ─ ╩ ∆╢⁹

─

ꜟⱬכ▪ ⌐ ∆╢ ⌂ ⅔╟┘ ╩ ⇔⁸∕╣╠╩ ꜟⱬכ▪⌂ ⌐ ≢⅝╢╟℮⌐∆
╢↓≤⁹

ה

ꜟⱬכ▪ ⌐ ∆╢ ⌂ ⅔╟┘ ╩ ⇔⁸∕╣╠╩ ꜟⱬכ▪⌂ ⌐ ≢⅝╢╟℮⌐∆
╢↓≤⁹  

ה :  
1-2  ─ ≤   
3-4  ≤   
5-6  ≤   
7  ≤   
8    
9-10 ꜟⱬכ▪    
11  Grothendieck   
12-13  ─ ≤ ╘ ╖   
14-15  ⅔╟┘ ⌂   

│ ─ ⌐ ∂≡ ↕╣╢↓≤⅜№╢⁹

ה ─

─ ─ ⌐⁸ ╕≢─ ╩ ∆╢↓≤⁹

1

2

꜠ⱳכ♩ ⌂≥⁹

┼─◖ⱷfi♩

III⌐ ∆╢ ─ ⅜№╢↓≤⅜ ╕⇔™⁹ 1 ─ ╩ ∆╢ ⁸ 2 ─ ╕
≢⌐ ⌐ⱷכꜟ≢ ∆╢↓≤⁹

│ ⇔⌂™⁹ │ ⌐ ∆╢⁹

103 



♪כ◖ SM13150011 ה 2021

Mathematical Sciences B

♫fiⱣכ SAMPL1502

2

╗ ⁷

─

ה ⌐ ™≡◖fiⱤ◒♩◔כꜝכ ╛ │ ⌂ ≢
№╢≤™ⅎ╟℮. ─ │, ◖fiⱤ◒♩ꜞכⱴfi ≤ ┌╣╢⅜, ∕─ │ " ─
" g ⌐╟∫≡ ╦╣╢. ₁⌂ ⅛╠, ↓╣╠─ │, g⅜0─≤⅝≤1─≤⅝, ┘1╟╡ ⌂╢≤⅝
─ ⌐ ↑≡ ╦╣╢⅜, │g⅜1─≤⅝ ( ) ─ , ┘∕─ ⌐№√╢
√∟─ ╩ ⌐ ╡ ℮.

─

╛ ☻ꜝכ♩ ┘K3 ╩ ≤⇔√ ה ╩ ∂≡ ∕─
≢ ™╠╣╢ ⌐ ╣ ⇔╖, ─ ┼─ ╩ ╘╢.

ה

⁷ ה ─№╠╕⇔
ⱴfiכꜞ⁷ ≤∕─
⁷ ≤
⁷ ─ ≤
כꜝכ◔⁷ ─ ≤
⁷ ─☻ꜝכ♩ ≤
ꜟⱬכ▪⁷ ─ ≤
⁷ ꜟⱬכ▪≥☻ꜝכ♩
ꜟⱬכ▪⁷ ─ⱴfiכꜞ≥
⁷K3 ─ ∕─
⁷K3 ─ ∕─
⁷ꜞ♇♅ כꜝכ◔ ─ ≤ ─
⁷ꜞ♇♅ כꜝכ◔ ─ ≤ ∕─
⁷ꜞ♇♅ כꜝכ◔ ─ ≤ ∕─
⁷ כꜝכ◔  · ◌ꜝⱦהꜘ►

ה ─

∆╢♩Ⱨ♇◒☻╛ ⌐≈™≡⁸ ╩ ╖⁸╟╡ ╩ ╘╢ ⅜ ↕╣╢⁹

1

2

꜠ⱳכ♩ ⌂≥⁹

┼─◖ⱷfi♩

⌐⌂⇔⁹

⌐ ⇔⌂™⅜ ╩ ∆╢⁹
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♪כ◖ SM13160011 ה 2021

Mathematical Sciences C

♫fiⱣכ SAMPL1503

2

╗ ⁷

─

≢ ╪∞ ⌐ ⅝ ⅝, ─╙℮ ⇔ ╪∞ ╩ ┬↓≤≢№╢.

─

─ ⌂ ╩ ⇔√℮ⅎ≢, ⌂ ≢│∕╣╠╩ ≢⅝╢╟℮⌐⌂╢↓≤.

ה

─ ≤ ∆╢ ╩ ∆╢ ≢№╢.
⁷
⁷ ─ ⅝
⁷
⁷ⱳ▪♁fi
⁷♦▫ꜞ◒꜠
fiכꜞ◓⁷
⁷
⁷◦ꜙfl□ꜟ♠─
⁷
ⱴfiכꜞ⁷
⁷ ─
⁷ ─
⁷ ─
⁷ ⌂ ─

ה ─

─ ╩⇔∫⅛╡ ℮↓≤.

1

2

꜠ⱳכ♩ ⌂≥.

┼─◖ⱷfi♩

I, II─ ╩ ∫≡™╢↓≤⅜ ╕⇔™.

Elias M. Stein & Rami Shakarchi: Complex Analysis (Princeton Lectures in Analysis), Princeton
University Press, 2003.
L. V. Ahlfors: Complex Analysis, McGraw-Hill, 1966.
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V
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♫fiⱣכ SAMPL1509

2

╗ ( )

─

│ ─ ─ ≢╙ ⌐ ™ ╩ ∟⁸ ₁⌂ ≤ ⌐ ⇔≡™╢⁹↓─ ≢│4
─ ╩ ┘⁸∕─ ⁸ ╩ ≈4 ⌐≈™≡ ℮⁹

─

4 ⅔╟┘ ─ ╩ ∆╢⁹

ה

1 ⁷ ─ ─ ─
2 ⁷4
3 ⁷ ה
4 ⁷ⱪꜝ▬ⱴꜞכ ≤♦▫☿fi♄fi♩
5 כꜞ♃♬ꜚ⁷ ≤unitarity bound
6 ⁷
7 ⁷ ─
8 ⁷ Ⱪ꜡♇◒
9 ⁷ Ⱪכ♩☻♩ꜝ♇ⱪ
10 ⁷ ─
11 ⁷4 N=1
12 ⁷ כꜞ♃♬ꜚ─
13 ⁷4 N=1 ─
14 ⁷superconformal index
15 ⁷ QCD─◙▬Ᵽכ◓

ה ─

∫√ ╩╟ↄ ⇔⁸ ─╙─≤∆╢↓≤⁹╦⅛╠⌂™ │ ╕≢⌐ ∆╢↓≤⁹

1

2

≢ ∆╢⁹

┼─◖ⱷfi♩

↓─ ≢│ I≢ ↕╣√ ╩ ╘⁸ ⌐ ↑√ ╩∆╢⁹ │⁸ ─ ≤
─ ⌐ ∂≡ ∆╢⁹ ⌐ ≤ ⌐≈™≡ ∆╢⁹

∆╢⁹
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Mathematical Physics м

♫fiⱣכ SAMPL1510

2

╗ ( )

─

│ ╩ ≢⅝╢∞↑≢⌂ↄ⁸ ─ ─ ╩ ∆╢√╘⌐╙ ⌂ ╩
√∆⁹↓─ ≢│type IIA/IIB ⌐ ╕╣╢Ⱪ꜠כfi≤⁸∕↓⅛╠ ⌐ ╣╢ ─ ⌐≈™≡
℮⁹

─

⌐ ╕╣╢Ⱪ꜠כfi≤∕─ ─ ─ ⌐≈™≡ ∆╢⁹

ה

1 ⁷Ⱳ♂fi ─
2 ⁷ ☻Ɑ◒♩ꜟ
3 ⁷ ≢◖fiⱤ◒♩ ↕╣√ ─ ≤T
4 ⁷ ─T ≤Ⱪ꜠כfi
5 ⁷Ⱪ꜠כfi ─ ─
6 ⁷type IIA/IIB
7 ⁷ ☻Ɑ◒♩ꜟ
8 ⁷ ◄Ⱡꜟ◑כ
9 ⁷type IIA/IIB ─T ≤DⱩ꜠כfi
10 ⁷ ─ ≤─
11 ⁷type IIB ─S
12 ⁷NS5Ⱪ꜠כfi
13 ⁷NS5/D4 ≤4 N=2◕כ☺
14 ⁷M ≤M2/M5Ⱪ꜠כfi
15 ⁷MQCD≤◙▬Ᵽה◓כ►▫♇♥fi

ה ─

∫√ ╩╟ↄ ⇔⁸ ─╙─≤∆╢↓≤⁹╦⅛╠⌂™ │ ╕≢⌐ ∆╢↓≤⁹

1

2

≢ ∆╢⁹

┼─◖ⱷfi♩

↓─ ≢│ I≢ ↕╣√ ╩ ╘⁸ ⌐ ↑√ ╩∆╢⁹ │⁸ ─ ≤
─ ⌐ ∂≡ ∆╢⁹ ⌐ ≤ ⌐≈™≡ ∆╢⁹

Clifford V. Johnson, ΓD-branesΔ
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♪כ◖ SM14020023 ה 2021 ⁸2021

 M

Advanced Research Course for Master's Thesis of Science

♫fiⱣכ SAARC1601

6

╗

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

─√╘─ ≤⌂╢ ⁸ ⌐≈™≡─ ⌂ ה ─ ⁹

─

─√╘─ ≤⌂╢ ⁸ ⌐≈™≡─ ⌂ ה ╩ ∆╢⁹

ה

∕╣∙╣⌐ ⇔⁸ ─ ⁸ ─ ⁸ ⅔╟┘ ─ ⁸ ⌂≥╩
™⁸ ─ ⌐ ⌂ ╩ ⅎ╢⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹
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♪כ◖ SM14030013 ה 2021 ⁸2021

 M )

Exercises in Mathematical Structures

♫fiⱣכ SAMEX1501

4

╗

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷

─

─ ─ ╩ ┘ ─ ≤ ╩ ℮⁹╕√⁸ ─ ─≡™≈⌐ⱴכ♥
╩ ⇔⁸ ╩ ℮⁹

─

─ ─ ╩ ╘╢≤≤╙⌐⁸ ™ ╩ ∆╢⁹

ה

∆╢⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹
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♪כ◖ SM14040013 ה 2021 ⁸2021

 M )

Exercises in Mathematical Structures

♫fiⱣכ SAMEX1601

4

╗

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷

─

─ ─ ╩ ┘ ─ ≤ ╩ ℮⁹╕√⁸ ─ ─≡™≈⌐ⱴכ♥
╩ ⇔⁸ ╩ ℮⁹

─

─ ─ ╩ ╘╢≤≤╙⌐⁸ ™ ╩ ∆╢⁹

ה

∆╢⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹
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♪כ◖ SM14050013 ה 2021 ⁸2021

 M )

Exercises in Mathematical Analysis

♫fiⱣכ SAMEX1502

4

╗

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸

─

─ ─ ╩ ┘ ─ ≤ ╩ ℮⁹╕√⁸ ─ ─≡™≈⌐ⱴכ♥
╩ ⇔⁸ ╩ ℮⁹

─

─ ─ ╩ ╘╢≤≤╙⌐⁸ ™ ╩ ∆╢⁹

ה

∆╢⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹
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♪כ◖ SM14060013 ה 2021 ⁸2021

 M )

Exercises in Mathematical Analysis

♫fiⱣכ SAMEX1602

4

╗

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸

─

─ ─ ╩ ┘ ─ ≤ ╩ ℮⁹╕√⁸ ─ ─≡™≈⌐ⱴכ♥
╩ ⇔⁸ ╩ ℮⁹

─

─ ─ ╩ ╘╢≤≤╙⌐⁸ ™ ╩ ∆╢⁹

ה

∆╢⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹
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♪כ◖ SM14070013 ה 2021 ⁸2021

 M )

Exercises in Fundamental Physics

♫fiⱣכ SAPE11501

4

╗ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

─ ─ ╩ ┘ ─ ≤ ╩ ℮⁹╕√⁸ ─ ─≡™≈⌐ⱴכ♥
╩ ⇔⁸ ╩ ℮⁹

─

─ ─ ╩ ╘╢≤≤╙⌐⁸ ™ ─ ╩ ╢√╘⁸ ╛
⌂ ─ ╩ ℮⁹

ה

─ ⌐╟╢⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹
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♪כ◖ SM14070053 ה 2020 ⁸2021

 10 M )

Exercises in Fundamental Physics

♫fiⱣכ SAPE11501

4

╗ ⁷ ⁸ ⁷

─

─ ─ ╩ ┘ ─ ≤ ╩ ℮⁹╕√⁸ ─ ─≡™≈⌐ⱴכ♥
╩ ⇔⁸ ╩ ℮⁹

─

─ ─ ╩ ╘╢≤≤╙⌐⁸ ™ ─ ╩ ╢√╘⁸ ╛
⌂ ─ ╩ ℮⁹

ה

─ ⌐╟╢⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹
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♪כ◖ SM14080013 ה 2021 ⁸2021

 M )

Exercises in Fundamental Physics

♫fiⱣכ SAPE11601

4

╗ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

─ ─ ╩ ┘ ─ ≤ ╩ ℮⁹╕√⁸ ─ ─≡™≈⌐ⱴכ♥
╩ ⇔⁸ ╩ ℮⁹

─

─ ─ ╩ ╘╢≤≤╙⌐⁸ ™ ─ ╩ ╢√╘⁸ ╛
⌂ ─ ╩ ℮⁹

ה

─ ⌐╟╢⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹
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♪כ◖ SM14080053 ה 2021 ⁸2022

 M )

Exercises in Fundamental Physics (M2)Oct.

♫fiⱣכ SAPE11601

4

╗ ⁷ ⁸ ⁷

─

─ ─ ╩ ┘ ─ ≤ ╩ ℮⁹╕√⁸ ─ ─≡™≈⌐ⱴכ♥
╩ ⇔⁸ ╩ ℮⁹

─

─ ─ ╩ ╘╢≤≤╙⌐⁸ ™ ─ ╩ ╢√╘⁸ ╛
⌂ ─ ╩ ℮⁹

ה

─ ⌐╟╢⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹
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♪כ◖ SM14090013 ה 2021 ⁸2021

ה ◄Ⱡꜟ◑כ  M )

Exercises in Astro and High Energy Physics

♫fiⱣכ SAPE21501

4

╗ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

ה ◄Ⱡꜟ◑כ ─ ─ ╩ ┘ ─ ≤ ╩ ℮⁹╕√⁸ ─ ⱴכ♥
⌐≈™≡─ ╩ ⇔⁸ ╩ ℮⁹

─

ה ◄Ⱡꜟ◑כ ─ ─ ╩ ╘╢≤≤╙⌐⁸ ™ ─ ╩ ╢⁹

ה

╛ ⌂ ─ ╩ ℮⁹
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∆╢⁹
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⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹
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♪כ◖ SM14100013 ה 2021 ⁸2021

ה ◄Ⱡꜟ◑כ  M )

Exercises in Astro and High Energy Physics

♫fiⱣכ SAPE21601

4

╗ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

ה ◄Ⱡꜟ◑כ ─ ─ ╩ ┘ ─ ≤ ╩ ℮⁹╕√⁸ ─ ⱴכ♥
⌐≈™≡─ ╩ ⇔⁸ ╩ ℮⁹

─

ה ◄Ⱡꜟ◑כ ─ ─ ╩ ╘╢≤≤╙⌐⁸ ™ ─ ╩ ╢⁹

ה

╛ ⌂ ─ ╩ ℮⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹
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♪כ◖ SM14110013 ה 2021 ⁸2021

 M )

Exercises in Condensed Matter Physics

♫fiⱣכ SAPE31501

4

╗
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

⁸ ⁷

─

─ ─ ╩ ┘ ─ ≤ ╩ ℮⁹╕√⁸ ─ ─≡™≈⌐ⱴכ♥
╩ ⇔⁸ ╩ ℮⁹

─

─ ─ ╩ ╘╢≤≤╙⌐⁸ ™ ─ ╩ ╢⁹
⁸ ╛ ⌂ ─ ╩ ℮⁹

ה

─ ⌐╟╢⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹
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♪כ◖ SM14110053 ה 2021 ⁸2022

 M )

Exercises in Condensed Matter Physics (M2)Oct.

♫fiⱣכ SAPE31501

4

╗ ⁷ ⁸ ⁷
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⁸ ╛ ⌂ ─ ╩ ℮⁹
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─ ⌐╟╢⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹
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♪כ◖ SM14110053 ה 2020 ⁸2021

 10 M )

Exercises in Condensed Matter Physics

♫fiⱣכ SAPE31501

4

╗ ⁷ ⁸ ⁷
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─ ─ ╩ ┘ ─ ≤ ╩ ℮⁹╕√⁸ ─ ─≡™≈⌐ⱴכ♥
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⁸ ╛ ⌂ ─ ╩ ℮⁹

ה

─ ⌐╟╢⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹
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♪כ◖ SM14120013 ה 2021 ⁸2021

 M )

Exercises in Condensed Matter Physics

♫fiⱣכ SAPE31601

4
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⁸ ⁷
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┼─◖ⱷfi♩

∆╢⁹

∆╢⁹
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♪כ◖ SM14130013 ה 2021 ⁸2021

з

Advanced Research Course for Master's Thesis of Mathematics I

♫fiⱣכ SAARC1501

6
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┼─◖ⱷfi♩

∆╢⁹

∆╢⁹
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♪כ◖ SM14140013 ה 2021 ⁸2021

и

Advanced Research Course for Master's Thesis of Mathematics II

♫fiⱣכ SAARC1601

6
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┼─◖ⱷfi♩

∆╢⁹

∆╢⁹
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♪כ◖ SM14150013 ה 2021 ⁸2021

з

Advanced Research Course for Master's Thesis of Physics I

♫fiⱣכ SAARC1501

6
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♪כ◖ SM14150053 ה 2020 ⁸2021

з 10

Advanced Research Course for Master's Thesis of Physics I Oct.

♫fiⱣכ SAARC1501

6
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∆╢⁹
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♪כ◖ SM14160013 ה 2021 ⁸2021

и

Advanced Research Course for Master's Thesis of Physics II

♫fiⱣכ SAARC1601

6
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♪כ◖ SM14160053 ה 2021 ⁸2022

и 

Advanced Research Course for Master's Thesis of Physics II Oct.

♫fiⱣכ SAARC1601

6

╗ ⁷ ⁸ ⁷ ⁸ ⁷
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♪כ◖ SM21300011 ה 2021

Selected Topics in Exploring Molecular Chemistry 1

♫fiⱣכ SBEMC1501
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♪כ◖ SM21560011 ה 2021

Core Organic Chemistry

♫fiⱣכ SBORG1501
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11 ⁷ ⁸ └∏╖
12 ⁷ ⁸
13 ⁷
14 ⁷
15 ⁷♥☻♩≤∕─

ה ─

⅔╟┘ ╩╟ↄ ∆╢↓≤⁹꜠ⱳכ♩ ⅜ ∑╠╣╢─≢ ℮↓≤⁹

1

2

⁸ ┼ ╡ ╗ ⁸꜠ⱳכ♩⅔╟┘ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

─ ─ ╩ ⇔≡⅔ↄ↓≤⁹

ⱪꜞfi♩╩ ∆╢⁹
⁸ ₈ з и₉ ⁹
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♪כ◖ SM21570011 ה 2021

Core Inorganic Chemistry

♫fiⱣכ SBING1501

2

╗ ⁷ ⁸ ⁷

─

─ ≤ ⌐≈™≡ ⇔√ ⁸ ╩ ⌂ ≤⇔≡ ─ ╖ ≡╛ ⁸
─ ⌂≥⌐ ≢⅝╢↓≤╩ ┬⁹↕╠⌐⁸ ⌐⅔™≡ ≤⌂╢ Ӈ ─

╩ ⇔⁸↕╠⌐ Ӈ Si, B, P, S⌂≥ ─ ⌐≈™≡ ∆╢⁹

─

⁸ ╩ ╦∏⁸ ╛ │ ↄ ↕╣≡™╢⁹ ≢│⁸ ╩ ℮
≢ ≤⌂╢ ⅎ ╛ ─ ╩ ↑╢√╘─ ╩⁸ ⌐ ∆╢↓≤╩ ≤∆╢⁹

ה

⁷ ─ ⁷ ≤
⁷ ─ ⁷ ≤∕─ ™
⁷ ─ ⁷ ─ ≤ ─
⁷ ─ ⁷
⁷ ─ ⁷ ▬○fi─☻Ɑ◒♩ꜟ
⁷ ─ ⁷d-d ☻Ɑ◒♩ꜟ
⁷ ─ ⁷ ≤
⁷14 ╩ ≤∆╢ ⁷
⁷14 ╩ ≤∆╢ ⁷ ◦ꜝfi ⁸◦ꜞ꜠fi

10 ⁷14 ╩ ≤∆╢ ⁷ ◔▬ 3 ⁸◔▬ ⅜ ⇔√
11 ⁷13 ╩ ≤∆╢ ⁷Ⱳꜞꜟ
12 ⁷13 ╩ ≤∆╢ ⁷Ⱳꜞ꜠fi ⁸ -  (E = Al, Ga, In, Tl)
13 ⁷15 ╩ ≤∆╢ ⁷ ⁸ꜞfi⅜ ⇔√
14 ⁷16 ╩ ≤∆╢ ⁷ ⁸ ⅜ ⇔√
15 ⁷ ≤

ה ─

⌐ⱪꜞfi♩╩ ∆╢⁹ 8 │ ╩ ∆╢⁹ ∏ ⌐ ╩ ⇔≡ ⌐ ╗↓
≤⁹ │ ≢ ─ ╩╕≤╘⁸ ↕╣√ ╩└≤ ╡ ↄ↓≤⁹ ─ ╩╕≤
╘╢⌂≥⁸ ╩ ⅛↕⌂™╟℮⌐∆╢↓≤⁹

1

2

♥☻♩ 10%⁸ ⁸ 90%

┼─◖ⱷfi♩

─ ≢ ⇔√ ╩ ⇔≡⅔ↄ↓≤⁹

⁷ ה  ₈ ₉

◦ꜙꜝ▬Ᵽהכ▪♩◐fi☻ ⁷
₈ ⌐ ≠ↄ ₉
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♪כ◖ SM21580011 ה 2021

Core Physical Chemistry

♫fiⱣכ SBPHY1501

2

╗ ⁷ ⁸ ♠ ⁷

─

Ⱶ◒꜡⌂ ╩ ∆╢√╘─ ≤ ╩ ∆╢√╘⌐⁸ ≢│⁸ ≤
─ ⌐≈™≡ ≢ ⇔√ ─ ╩ ⅎ⌂⅜╠⇔∫⅛╡≤ ∆╢≤↓╤⅛╠ ╘≡⁸
┼ ∆╢↓≤─≢⅝╢ ╩ ↄ√╘─ ≤ ◄Ⱡꜟ◑כ ╩ ∆╢⁹

─

╩ ≤∆╢ ⅜⁸ ─ ╩ ∆╢√╘⌐ ⌂ ≤ ◄Ⱡꜟ
כ◑ ─ ╩ ∆╢↓≤╩ ≤∆╢⁹

ה

⁷ ─
⁷ ─ ⁷ ─
⁷ ─ ⁷ ∆╢
⁷ ─
⁷ ─ ⁷ ─
⁷ ─
⁷
⁷ ─ ⁷ ─
⁷ ─ ⁷ ⁸ ≤ ⁸ ꜞⱬ♪כꜙꜞ≥

10 ⁷ ─ ⁷ ─
11 ⁷ ─ ⁷
12 ⁷ ─ ⁷
13 ⁷ ─ ⁷
14 ⁷ ─ ⁷
15 ⁷ ꜠ⱳכ♩─

ה ─

↔≤⌐ ה ⱪꜞfi♩╩ ∆╢⁹ ∏ ⌐ ╩ ⇔≡ ⌐ ╗↓≤⁹ │
≢ ─ ╩╕≤╘⁸ ↕╣√ ╩ ╪≢⅔ↄ↓≤⁹

1

2

꜠ⱳכ♩╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

≤ ◄Ⱡꜟ◑כ ─ ╩ ⇔⁸ ─ ⌐ ⅛∑╢ ╩ ∫≡╒⇔™⁹

⁸ ╩ ∆╢⁹ 8-14 ─ ⌐ ∆╢ │ⱱכⱶⱭכ☺⌐≡ ∆╢
www.laserchem.jp ⁹

₩ ₈X ה ─ ₉ ◘▬◄fi♥▫ⱨ▫◒
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♪כ◖ SM21590011 ה 2021

Creative Molecular Science

♫fiⱣכ SBCMS1501

2

╗ ⁷ ⁸ ⁷

─

╛ ⌐ ≠ↄ ─ │⁸ ⌐≤╡ ⌂╙─≢№╢⁹ ≢│
─ ─ ≤⁸ ─ ╩ ∆╢ ─ ≈≤⇔≡─ ⁸

╩ ╗ ⌐≈™≡ ∆╢⁹
≢│⁸ ─⌂⅛≢ ⌐ ╩ ≤⇔⁸∕─ ⌂ ⅛╠ ─ ╕≢
⌂ ⅛╠ ∆╢⁹ ⌐ ─ ≤ ⁸ ≤ ⌂≥⌐≈™≡ ≤─

╩ ╘≡ ∆╢⁹

─

─ ≢│⁸ ─ ≢ ⇔√ ─ ⌐╟╢ ─ ╩ ╡⁸ ─ ≤⁸ ⌐ ≠
ↄ ─ ⁸ ⁸ ☻Ⱨfi ⌐≈™≡⁸ ∆╢↓≤╩ ∆⁹

≢│⁸ ─ ╩ ⇔⁸ ╛ ─ ⌐ ⌂ ─ ╩ ∆⁹

ה

⁷ ─ ⁸ ☻Ⱨfi⁸♀כⱴfi ▪⸗כꜝ≥ ⁸
⁷ ─ כꜞꜙ◐≥ ⁸ ─
⁷ ─
⁷ ≤∕─ ⁸ ─
⁷꞉▬☻─ ☻▬Ι꞉כꜞꜙ◐≥ ⁸ ⁸
⁷ⱨ▼ꜞ ≤
⁷ ☻Ⱨfi ≤ ☻Ⱨfi ( )─
⁷ ─
⁷ ─

10 ⁷ 2 ─ ה ה
11 ⁷
12 ⁷ ╩ ╗ɥ ≤∕─
13 ⁷ ─ ◔▬ ─ ⌂
14 ⁷◔▬ ─ ○ꜞ◗◦ꜝfi≤ⱳꜞ◦ꜝfi
15 ⁷◔▬ ─

ה ─

╩ ™√ ⁸ ─ ╕≢⌐ ╩ ℮↓≤⌐╟╡⁸ ╩ ╘╢↓≤⁹

1

2

⁸꜠ⱳכ♩─ ╟╡ ⌐ ∆╢⁹ 50 ⁸ 50

┼─◖ⱷfi♩

⌐≈™≡│⁸ ⌐ ⇔√ ⁸ ⁸ ╩ ⇔≡⁸ ⇔≡⅔ↄ ⁹
⌐≈™≡│⁸ ⌐ ⇔√ и⁸ ─ ⅜№╢↓≤⅜ ╕⇔™⁹

⁸₈ ה ⁷й ─ ≤ ₉ 7
⁷ ₈ ⌐ ≠ↄ ₉

⁸₈ зה 2 ₉
↕╠⌐ ⌐ ∂≡ ╩ ∆╢⁹
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♪כ◖ SM21600011 ה 2021

Functional Molecular Science

♫fiⱣכ SBFMS1501

2

╗ ⁷ ⁸ ⁷

─

⌐ ≠™√ ╩ ╘√ ◦☻♥ⱶ─ ≤ ─ ⌐≈™≡ ∆╢⁹
⌐⁸ ⁸ ⁸꜠♪♇◒☻◦☻♥ⱶ─√╘─ ◦☻♥ⱶ─ ⌐≈™≡ ∂╢⁹ ◦☻
♥ⱶ≤─ ⌐≈™≡╙ ∆╢⁹ ─ ⌐⅔↑╢ ◦☻♥ⱶ─ ⌐≈™≡ ∆╢⁹

≢│⁸ ─ ♄▬♫Ⱶ◒☻╩ ∆╢√╘─ ≤⇔≡⁸ ⅔╟┘
─ ⌐≈™≡ ⇔⁸ ─ ╩ ∆╢↓≤╩ ≤∆╢⁹

─

≢│⁸ ꜠ⱬꜟ≢ ◦☻♥ⱶ─ ╩ ℮√╘─ ꜠♪♇◒☻ ⁸
⁸ ⁸ ⁸ ⁸ ⱪ꜡◓ꜝⱶ ─ ╩ ≤∆╢⁹ ⁸ ≢│⁸ ≤ ─

─ ╩ ⇔⁸Ɽꜟ☻꜠כ◙כ ⌐╟╢ ╛ ╩ ™√ ─
≤∕─ ⌐≈™≡─ ╩ ∆⁹

ה

ⱱ☻♩◕☻♩
─

꜠♪♇◒☻☻▬♇♅fi◓◦☻♥ⱶ
╩ ⇔√ ◦☻♥ⱶ

▪Ⱶⱡ ─ ╩ ⇔√ ◦☻♥ⱶ≤Arrhenius─
─ ╩ ⇔√ ◦☻♥ⱶ≤van't Hoff─

ⱪ꜡◓ꜝⱵfi◓◦☻♥ⱶ
◦☻♥ⱶ─ ≤Ɫ꜡◕fi

─
≤ ─ ─ I
≤ ─ ─ II

ה

─
≤ ┼─

ה ─

⌐⁸ ─ ≢ ℮ ╩ ∆─≢⁸ ⌐ ⇔≡ ⌐ ╗↓≤⁹

1

2

┼─ ⌂ ⁸ ♥☻♩ 10%⁸꜠ⱳ90%♩כ

┼─◖ⱷfi♩

⌐ ∆╢↓≤≢ ╩ →≡ ⇔™⁹

ⱪꜞfi♩╩ ∆╢⁹
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♪כ◖ SM21620011 ה 2021

и

Creative Advanced Organic Chemistry и

♫fiⱣכ SBCOR1502

1

╗ ⁷

─

≢│⁸ ╩ ™√ ⁸ ⌐⁸ ╩ ℮ ╩ ⌐
⌂ ╩ ┬⁹

─

─ ⌐≈™≡ ⇔⁸ ≢⅝╢↓≤╩ ≤∆╢⁹(1) ─ ≤ ⁹(2) ▪ꜞꜟ
⁹(3) ⁹(4) ⌐╟╢ ─ ⁹(5)CΈH ╩ ╗

⁹

ה

⁷ ─ ≤
⁷ ▪ꜞꜟ Ɽꜝ☺►ⱶ
⁷ ▪ꜞꜟ ▬ꜞ☺►ⱶ╛∕─ ─
⁷
⁷ ꜡☺►ⱶ
⁷ ▪ꜟ◐fi─
⁷ ⌐╟╢ ─
⁷CΈH ╩ ╗

ה ─

⌐ ⌐ ∆╢ ╩ ∆╢─≢ ╩ ⇔⁸ ⌐ ╗↓≤⁹

1

2

♥☻♩ 50% ⅔╟┘꜠ⱳכ♩ 50% ⅛╠ ⌐ ∆╢⁹

┼─◖ⱷfi♩

╩⇔∫⅛╡ ┘⁸ ─ ╩ ⇔≡╒⇔™⁹

╩ ∆╢⁹

 I, II ⁷ISBN: 9784807908202, 9784807908219Ɫכ♩►▫◓
⁷ISBN: 9784807908509, 9784807908516
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♪כ◖ SM21650011 ה 2021

и

Creative Advanced Inorganic Chemistry и

♫fiⱣכ SBCIN1502

1

╗ ⁷

─

≢ ↕╣╢ ╩ ─ ⅛╠ ∆╢⁹ ⅔╟┘ ⌐⅔↑╢
─ ⅛╠⁸ ╩ ≤∆╢ ≤ ⌐≈™≡ ═╢⁹

─

─ ⌐╖╠╣╢ ─ ≤⁸₈ ₉╩ ≤⇔√ ─ ╩ ⌐
⇔⁸ ≤∕─ ▪ⱪ꜡כ♅ ⌐≈™≡ ∆╢↓≤╩ ≤∆╢⁹

ה

⁷ ─ ₩ ⌐⅔↑╢ ™ ≤
⁷ ─ ₩ ≢ ∆╢
⁷ ≤
⁷ ≤
⁷ ≤
⁷ ≤ ─ ─
⁷ ⌐ ∆╢

ה ─

⌐ⱪꜞfi♩╩ ∆╢⁹╕√⁸1 ─ ≢ ⌐ ⇔≡ ╩ ∆╢⁹

1

2

┼─ ⌂  50%⁸꜠ⱳ50% ♩כ

┼─◖ⱷfi♩

╛ ─₈ ₉╛₈ ₉ │ ╙ⱡכⱬꜟ ╩ ∆╢⌂≥ ⌐
⇔⁸ ↕╣≡™╢ ≢№╢⁹ ≤ ╩ ╦∫≡╒⇔™⁹

─♩Ⱨ♇◒☻╩ ⅎ╢√╘ ╛ ─ ─ ⅜№╢⁹

₈ ≤ ₉⁷ ה ⁷ ⁷ ⁸₈ ₉⁷
ה ⁷ ⁷ ⁸₈ ₉⁷ ה ⁷
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♪כ◖ SM21680011 ה 2021

и

Creative Advanced Physical Chemistry и

♫fiⱣכ SBCPH1502

1

╗ ⁷

─

─ ⅔╟┘ ⌂ ─ ↄ│ ─ ─ ╢ ™⌐╟∫≡ ≢⅝╢ ≢│◖fi
Ⱨꜙכ♃כ╩ ™≡ ─ ⌐ ≠ↄ ─ ╩ ℮↓≤│ ─ ↄ─ ⌐⅔™≡ ⌂

─ ≈≤⌂∫≡™╢ ≢│∕℮⇔√ ─ ≤∕╣╩ ™≡≥╪⌂↓≤⅜≢⅝╢⅛
⌐≈™≡ ה ╩ ≤⇔⌂™ ⌐╙╦⅛╢╟℮ ⌐ ∆╢

─

─ ≢№╢ ≤ ─ ╩ ┬↓≤≢∕╣∙╣─ ─ ╩
∆╢ ⌐ ™╠╣╢ ⌐≈™≡ ⇔ ─ ⅜ ∆ ╩ ⇔ ∆╢√╘
─ ⌐≈™≡ ╩ ∆╢

ה

⁷ⱳ♥fi◦ꜗꜟ◄Ⱡꜟ◑כ ─
⁷ ─ ⅛╠⌂╢ ─ ─ ⇔
⁷ ≤ ≤
⁷ ☻Ɑ◒♩ꜟ─
⁷ ≤
⁷☻Ⱨfi ┼─
⁷∕─ ─♩Ⱨ♇◒

ה ─

⌐ ─ ╩ ⇔ │ ╩ ⇔≡⅔ↄ ∆╢ ─ ╩ ╖ ╩ ╘╢↓≤
╙ ≢№╢

1

2

┼─ ⌂ 50 ꜠ⱳכ♩ 50 ≢ ∆╢

┼─◖ⱷfi♩

─ ≢ ⇔√ ╩ ⇔≡⅔ↄ↓≤

⌐ ∂≡ ╩ ∆╢.
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♪כ◖ SM21720011 ה 2021

и

Functional Advanced Organic Chemistry и

♫fiⱣכ SBFOR1502

1

╗ ⁷

─

≢│⁸ ⌂ ╩ ≈ ╩ ⌂ ⅛╠ ⌐ ╢↓≤╩
≤⇔≡™╢⁹ ─ ╩ ⌐ ╡ ∆╢↓≤│⁸ ⅜ ╦╢◘▬◄fi☻─ ≡─
─ ≢№╡⁸ ≢№╢⁹ ≢│ ─ ─ ╩ ⇔≡∕─ ⅎ ⌐≈™≡
┬⁹

─

─ ─ ⅎ ╩ ∆╢⁹

ה

│ ⌐ ∆ ⌐ ∫≡ ℮⁹

⁷ⱦꜝfi♩ⱴ▬◦fi⁸FK506⁸??-☻ꜟ♩fi
⁷☻♥⸗♫▪ꜟ◌꜡▬♪☻♥♬fi─
⁷○◐◘☻◒▪꜠ⱡ▬♪≤꜠♬►ⱶ(VII)─
⁷ ≤6-endo♥♩ꜝⱥ♪꜡Ⱨꜝfi
⁷◄ⱳ◐◦♪ ♪כ◔☻◌
⁷꜠Ɽ☺ⱱꜟⱵfi ─
⁷▬♁♦ⱥ♪꜡♅ꜟ◦ⱨ▼꜡כꜟ─

ה ─

⌐ ∆╢ ╩ ∆╢↓≤⁹ ⌐ ∆╢ ─ ╩ ∆╢꜠ⱳכ♩ ⅜ ∑╠╣╢─≢
℮↓≤⁹

1

2

┼ ╡ ╗  (30%)⁸꜠ⱳ(70%) ♩כ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

⌂ ┼─ ╡ ╖╩ ∆╢⁹

⌐ ∂≡ⱪꜞfi♩╩ ∆╢⁹
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♪כ◖ SM21780011 ה 2021

и

Functional Advanced Physical Chemistry и

♫fiⱣכ SBFPH1502

1

╗ ⁷

─

╩ ⇔√ ╛ │⁸ ─ ╛ ╩ ∆╢℮ⅎ≢ ⌂ ╩ ⅎ
╢ ≢№╢⁹ ≢│⁸ ה ─ ≤⌂╢⁸ ≤ ≤─ ─
╡ ™╛ ─ ╩ ⅛≈ ⌂ ⅛╠ ∆╢⁹↕╠⌐⁸ ─ ─ ≤

⇔≡⁸ⱷ♃ⱴ♥ꜞ▪ꜟ─ ⌐ ⇔≡⁸ ₁─ ≢─ ─ ⌐≈™≡ ∆╢⁹

─

╩ ⇔√ ╛ ⌐≈™≡⁸ ה ⁸ ─ ה ─ ┼
∆╢√╘─ ╩ ∆╢⁹╕√ ─ ─ ╛ ─ ─√╘─
─ ╙ ∆╢⁹

ה

⁷ ─ ╩ ∆╢⁹▪fi◔כ♩ ≤⌂╢ ה ─┌╠≈⅝─♅▼♇◒ ╩ ⌂
℮⁹

⁷ ╛ ─√╘─ ≤ ╩ ∆╢⁹
⁷ ⌐≈™≡⁸ ≤ ─ ╩ ∆╢⁹
⁷Maxwell ≤ ─ ≤⁸ ╩כ☺꜡♫▪─≥ ⇔⁸ ─

≤∕─ ╠⅞╩ ╠⅛⌐∆╢ ⌐≈™≡ ∆╢⁹
⁷ ⇔√ ⌐╟╢ ─ ─ ⌐≈™≡⁸ ─ ╩ →≡ ∆╢⁹
≢ꜟכ◔☻⌂╕↨╕↕⁷ ↕╣√ ⌐≈™≡⁸ ⌂ ─ ╩ ∆╢⁹
⁷ ─ ⌐≈™≡ ∆╢⁹
⁷ⱷ♃ⱴ♥ꜞ▪ꜟ─ ─℮∟⁸ ה ─ ⌐╟╢╙─⌐≈™≡ ∆╢⁹

ה ─

⇔√ ─ ⌐≈™≡⁸ ∏ ⌐ ╩ ⇔⁸ ⌐ ╗↓≤⁹ ─ ⌐⁸ ⇔√
─ ╩ ═⁸ ─ ╩│⅛╢↓≤⁹

1

2

♥☻♩ 30%⁸꜠ⱳ70%♩כ

┼─◖ⱷfi♩

≢ ⇔√ ╩ ⇔≡⅔ↄ↓≤⁹

─ ─ ╩ ╗ ╩ ∆╢⁹
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♪כ◖ SM21800011 ה 2021

Functional Advanced Molecular Science

♫fiⱣכ SBFMS1502

1

╗ ⁷

─

│⁸ ≤∆╢ ─ ╩ ∆╢√╘⁸ ≤⌂╢ ─ ╩ ┌∏
╩ ╠⅛≤∆╢ ⌂ ≢№╢⁹ ≢│⁸ ─ ≤ ⌐≈™≡ ∆╢⁹

─

─ ⅔╟┘ ⁸╕√ ─ ™⌐≈™≡ ∆╢⁹

ה

⁷ ─
⁷ ─
⁷ ⅔╟┘
⁷ ≤ ─
⁷ ─ ─ ╣
⁷ ─
⁷ ─
⁷ ⌐ ╦╢ ─♩Ⱨ♇◒☻⌐≈™≡

ה ─

╩╙≤⌐⁸ ⌐ ─ ⁸ ⌐ ╩∆╢↓≤⁹

1

2

꜠ⱳכ♩⅛╠ ∆╢⁹

┼─◖ⱷfi♩

─ ≢ ⇔√ ╩ ⇔≡⅔ↄ↓≤

╩ ∆╢⁹
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♪כ◖ SM21810011 ה 2021

Selected Topics in Creative Organic Chemistry 1

♫fiⱣכ SBCSO1501

1

╗ ⁷

─

─ ≤⇔≡ ╕⇔™ ╩ →≡™╢ ⁸ ⁸ ⁸
⁸ ⁸ ─ ⅛╠ ╩ⱴכ♥╢╣↕ ⌐╟╡ ┘⁸

─ ╩ ╘╢⁹

─

∆╢⁹

ה

∆╢⁹

ה ─

∆╢⁹

1

2

∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹
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♪כ◖ SM21830011 ה 2021

Selected Topics in Creative InorganicChemistry 1

♫fiⱣכ SBCSI1501

1

╗ ⁷

─

│⁸ ⌂ ≤⇔≡ ⌂ ≢ ⌐ ⇔≡™╢⁹ ≢ ╪∞ ─
⌂ ╩╙≤⌐⁸ ─ ≤ ⌐≈™≡ ∆╢⁹ ≢│⁸ ⌐⁸ ╛

─ ⇔™ ≢─ ⌂ ╛ ─♩Ⱨ♇◒☻╩ ∆╢⁹

─

─ ⅔╟┘ ⅛╠ ╩ ⇔⁸ ─╟╡ ™ ─ ╩ ∆⁹
⅔╟┘ ─ ⌂ ⁸ ⁸ ⌂≥─ ⅛╠ ≤⇔≡─ ╛
≤⇔≡─ ┼─ ⌂≥⌐≈™≡⁸ ╩ ∆╢⁹

ה

∆╢⁹

ה ─

│ ⌐ ∆╢⁹ ⌐ ∆╢↓≤╩ ∆╢⁹

1

2

∆╢⁹

┼─◖ⱷfi♩

⌐ ∆╢↓≤≢ ╩ →≡ ⇔™⁹

∆╢⁹
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♪כ◖ SM21850011 ה 2021

Selected Topics in Creative Physical Chemistry 1

♫fiⱣכ SBCSP1501

1

╗ ⁷

─

─♄▬♫Ⱶ◒☻─ ◦Ⱶꜙ꜠כ◦ꜛfi╛ ≤ ⇔™
─ │⁸ ⇔≈≈№╢ ה ≢№╢⁹↓─ ─ ⅛╠ ⌂ ╕≢╩⁸
⌐ ╩ⱴכ♥╢№─ ⌐⇔≡⁸ ≤⇔≡ ∆╢⁹

─

∆╢⁹

ה

∆╢⁹

ה ─

∆╢⁹

1

2

∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹
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♪כ◖ SM21870011 ה 2021

1

Selected Topics in Functional Organic Chemistry 1

♫fiⱣכ SBFSO1501

1

╗ ⁷

─

╩ ╢ ╛ ה ╩ ≈ ⌂≥─⁸ ╛ ─√╘─ ╩
∆╢⁹ ≤∆╢ ╩ ⌐ ╡ →╢⌐│⁸ ╛ ⅜ ≈ ╩ ⅝ ⇔⁸

№╢™│ ∆╢ ⅜ ≤⌂╢⁹ ╛ ─ ⌂≥ ╩ ∆╢√╘─ ╩
∂╢⁹

─

∆╢⁹

ה

∆╢⁹

ה ─

∆╢⁹

1

2

∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹
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♪כ◖ SM21890011 ה 2021

1

Selected Topics in Functional InorganicChemistry 1

♫fiⱣכ SBFSI1501

1

╗ ⁷

─

│⁸ ⌂ ≤⇔≡ ⌂ ≢ ⌐ ⇔≡™╢⁹ ≢│∕─╟℮⌂
╛ ⌂≥ ─ ⇔™ ≢─ ─♩Ⱨ♇◒☻╩⁸ ─ ⌐╟╡ ≤⇔

≡ ∆╢⁹

─

⌐⅔↑╢ ─ ╩ ℮√╘─ ꜠♪♇◒☻ ⁸ ⁸ ⁸
⁸ ⁸ ⱪ꜡◓ꜝⱶ ─ ╩ ∆⁹

ה

∆╢⁹

ה ─

∆╢⁹

1

2

∆╢⁹

┼─◖ⱷfi♩

⌐ ∆╢↓≤≢ ╩ →≡ ⇔™⁹

∆╢⁹
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♪כ◖ SM21910011 ה 2021

1

Selected Topics in Functional Physical Chemistry 1

♫fiⱣכ SBFSP1501

1

╗ ⁷

─

⅔╟┘∕─ ⌐ ∆╢ ⅔╟┘∕─ ─ ≢ ∆╢ ⌐╟╢
⁹ ≤ │ ∆╢⁹

─

₁ ╛ ⅔╟┘ ─ ⌐╟╢ ⌂ │⁸ ╩ ≤∆╢
─ ╛ ─ ⌐≤∫≡ ≢№╢⁹ ≢│⁸ ⌂ ╩ ≈ ⅔╟┘∕─

⌐ ∆╢ ה ה ה ⌂≥⌐╟╢ ≤ ─ ─ ≤∕╣╠╩ ∆
╢√╘─ ─ ╩ ≤∆╢⁹

ה

∆╢⁹

ה ─

∆╢⁹

1

2

∆╢⁹

┼─◖ⱷfi♩

│ ≤ ─ ≢ ∆╢ ─ ⌐╟╢ ≢№╡⁸ ⌂╢ ⅜
↕╣≡™╢ │↓─ ⌂ ╩ ⅛⇔ ─ ╛∕╣╩ ∆╢√╘─ ∞↑≢

⌂ↄ⁸∕╣∙╣─ ─ ⌐ ∆╢ ⌂≥╙ ╪≢╒⇔™ ↕╠⌐∕─√╘⌐│⁸ ⌐ ⇔√
╡♦▫☻◌♇◦ꜛfi⌐ ⇔√╡∆╢⌂≥⁸ ⌂ ⅜ ╘╠╣╢↓≤╙ ╣⌂™≢╒⇔™⁹

∆╢⁹
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♪כ◖ SM21950011 ה 2021

1

Selected Topics in Integrated Molecular Chemistry 1

♫fiⱣכ

1

╗ ⁷

─

⌐ ∆╢ ─♩Ⱨ♇◒☻╩⁸ ─ ⌐╟╡ ≤⇔≡ ∆╢⁹

─

∆╢⁹

ה

∆╢⁹

ה ─

∆╢⁹

1

2

∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹
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♪כ◖ SM21980011 ה 2021

и

Functional Advanced BiophysicalChemistry и

♫fiⱣכ SBFBI1502

1

╗ ⁷

─

│⁸ ╩ ⇔≡ ╩ ℮ ─ ≢№╢⁹ ─ ℮ │ ⌂ ─
╩ ╗⅜⁸ ╩ ⅎ≡ ╩ ↓∆ ≢│⁸ ⌐╟╢ ⅜
⌂ ╩ ℮⁹ ≢│⁸◌꜡♥ⱡ▬♪⁸◒꜡꜡ⱨ▫ꜟ≤™∫√ ⅜⁸
≤™℮ ─ ≢∕─ ⌐≥─╟℮⌂ ╩ ↑⁸ ⌐⅔↑╢ ╩ ⇔≡™╢

─⅛╩ ∆╢↓≤╩ ≤∆╢⁹

─

─ ╩ ∆╢⁹ ─ ≤ ⁸ ⌐≈™≡ ≤
╩ ╖ ╦∑≡ ◄Ⱡꜟ◑כ ─ⱷ◌♬☼ⱶ╩ ⇔√ ╩ ∆╢⁹ ↓╣╠╩ ⇔≡⁸ ◄
Ⱡꜟ◑כ ⱷ◌♬☼ⱶ╩ ∆╢≤│≥─╟℮⌂↓≤⅛╩ ∆╢⁹

ה

⁷ ◄Ⱡꜟ◑כ╩≤╠ⅎ≡ ─ ⌐ ┬ ▪fi♥♫─
⁷ ─ ≤ NMR⁸ ⁸ ⁸ꜝⱴfi
⁷ ─◄Ⱡꜟ◑כ
⁷ ─▪fi♥♫ ⌐⅔↑╢ ◄Ⱡꜟ◑כ ─ ⱷ◌♬☼ⱶ
⁷ ╩ ∫√
⁷ ⌐⅔↑╢ ─
⁷ ╩ ∫√ⱪ꜡♩fi ≤ⱪ꜡♩fi ─

ה ─

─ ≢ ─ ╩ ∆╢⁹ ⌐ (photochemistry)─ ╩ ⇔≡⅔ↄ↓≤⅜ ╕⇔
™⁹ ⌐ ∆╢ ─ ─ ™ↄ≈⅛╩ ⇔⁸ ╩ ╘╢ ╩ ∆╢⁹

1

2

꜠ⱳכ♩⌐╟╡ ∆╢⁹

┼─◖ⱷfi♩

─ ∫≡⅝√ ╩ ⌐ ∆╢⁹ ─ ─ ╙ ∆╢⁹

─ │ ∆╢⁹ │ ─ ╕√│ ≢ ∆╢⁹
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♪כ◖ SM23110011 ה 2021 ⁸2021

♀Ⱶ♫כꜟ

International Seminar

♫fiⱣכ SBISE1501

1

╗ ⁷

─

≢│⁸ ─ ╩│∂╘⁸ ⱪ꜡☺▼◒♩─ ⌂≥ ⌂ ⅜ ≤⌂∫≡
™╢⁹ ≢│⁸ ⅛⌂ ─ ╩ ≤∆╢⁹∕─√╘⌐⁸ ⅛╠ ↕╣√ ╣√
⌐╟╢ ⁸ ╩ ⇔⁸ ≢№╢ ⌐╟╢◖Ⱶꜙ♬◔כ◦ꜛfi ╩ ∆╢⁹

─

≢ ↕╣╢ ⁸ ⌐ ∆╢↓≤≢⁸ ↕╣╢ ≢─ ⌐ ⌂ ⅛⌂
≤ ⌐╟╢◖Ⱶꜙ♬◔כ◦ꜛfi ╩ ↕∑╢⁹

ה

♀Ⱶ♫כꜟ⌐ ╡ ≡╠╣√ ה ⌐ ≢ ⇔⁸ ─ ╟╡ ╩ ╢↓
≤⁹
≈ ─ ≢ ≤∆╢⁹

ה ─

∆╢⁹

1

2

⁸꜠ⱳכ♩─ ╟╡ ⌐ ∆╢⁹

┼─◖ⱷfi♩

⌐╟╢◖Ⱶꜙ♬◔כ◦ꜛfi │⁸ ™⅛⌂╢ ≢№∫≡╙ ≢№╢⁹ │⁸
⌐ ⌂ ─ ⌐ ╕╢↓≤⌂ↄ⁸ ⌂ ╡ ⁸ ⌐ ⇔≡╙╠™√™⁹

╟╡ⱪꜞfi♩╩ ↕╣╢↓≤⅜№╢⁹
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♪כ◖ SM23140011 ה 2021

и

Functional Advanced Inorganic Chemistry и

♫fiⱣכ SBFIN1502

1

╗ ⁷

─

♫ⱡ ╛ ⌂◒כ♬ꜚ│ ╛ ╩ ∆↓≤⅜ ⇔ↄ⌂ↄ⁸ ╘≡ ⌂
≢№╢⁹ ≢│↓─╟℮⌂ ─ ≤∕─ ⌐ ╩ ╡⁸ ─

╩ ∆╢

─

(1) ⌂ ♫ⱡ ─ ╩ ╢⁹
(2) ∕╣╠─ ─ ⅎ ⁸ ╩ ∆╢⁹
(3) ⱪꜝ☼⸗fi⌂≥ ≤∕─ ╩ ∆╢⁹

ה

⁷ⱷ♂☻◖Ⱨ♇◒ ─ ↕
⁷ⱷ♂☻◖Ⱨ♇◒ ─Ᵽꜝ◄♥▫
⁷ ─◘▬☼
⁷ ♫ⱡ ─
⁷ ⌂ ♫ⱡ ─
⁷ - Ɫ▬Ⱪꜞ♇♪ ♫ⱡ
⁷ ♫ⱡ ─ ה ─
⁷ ♫ⱡ ─

ה ─

╩ ™√ ⁸ ─ ╕≢⌐ ╩ ℮↓≤⌐╟╡⁸ ╩ ╘╢↓≤⁹

1

2

꜠ⱳכ♩╙⇔ↄ│

┼─◖ⱷfi♩

─ ≢ ⇔√ ⁸ ⁸╩ ⇔≡⁸ ⇔≡⅔ↄ ⁹

⌐ ∂≡ ╩ ∆╢⁹
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♪כ◖ SM24130013 ה 2021 ⁸2021

 M )

Exercises in Creative Molecular Science

♫fiⱣכ SBCMS1503

4

╗

⁷ ⁸ ⁷ ⁸ ♠ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷
⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

─ ─ ╩ ┘ ─ ≤ ╩ ℮⁹╕√⁸ ─ ─≡™≈⌐ⱴכ♥
╩ ⇔⁸ ╩ ℮⁹

─

─ │⁸
─ ─ ╩ ╘╢↓≤⁸

╛ ⌂╠┘⌐ ─ ╩ ™⁸ ⌐ ∆╢ ™ ╛ ─
╩ ∆╢↓≤⁸

≢№╢⁹

ה

∆╢⁹

ה ─

∆╢⁹

1

2

꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

─ ≢ ⇔√ ╩ ⇔≡⅔ↄ↓≤⁹

∆╢⁹
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♪כ◖ SM24140013 ה 2021 ⁸2021

 M )

Exercises in Creative Molecular Science

♫fiⱣכ SBCMS1601

4

╗

⁷ ⁸ ⁷ ⁸ ♠ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷
⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

─ ─ ╩ ┘ ─ ≤ ╩ ℮⁹╕√⁸ ─ ─≡™≈⌐ⱴכ♥
╩ ⇔⁸ ╩ ℮⁹

─

─ │⁸
─ ─ ╩ ╘╢↓≤⁸

╛ ⌂╠┘⌐ ─ ╩ ™⁸ ⌐ ∆╢ ™ ╛ ─
╩ ∆╢↓≤⁸

≢№╢⁹

ה

∆╢⁹

ה ─

∆╢⁹

1

2

꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

─ ≢ ⇔√ ╩ ⇔≡⅔ↄ↓≤⁹

∆╢⁹
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♪כ◖ SM24150013 ה 2021 ⁸2021

 M )

Exercises in Functional Molecular Science

♫fiⱣכ SBFMS1503

4

╗

⁷ ⁸ ⁷ ⁸ ♠ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷
⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

─ ─ ╩ ┘ ─ ≤ ╩ ℮⁹╕√⁸ ─ ─≡™≈⌐ⱴכ♥
╩ ⇔⁸ ╩ ℮⁹

─

─ │⁸
─ ─ ╩ ╘╢↓≤⁸

╛ ⌂╠┘⌐ ─ ╩ ™⁸ ⌐ ∆╢ ™ ╛ ─
╩ ∆╢↓≤⁸

≢№╢⁹

ה

∆╢⁹

ה ─

∆╢⁹

1

2

꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

─ ≢ ⇔√ ╩ ⇔≡⅔ↄ↓≤⁹

∆╢⁹
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♪כ◖ SM24160013 ה 2021 ⁸2021

 M )

Exercises in Functional MolecularScience

♫fiⱣכ SBFMS1601

4

╗

⁷ ⁸ ⁷ ⁸ ♠ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷
⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

─ ─ ╩ ┘ ─ ≤ ╩ ℮⁹╕√⁸ ─ ─≡™≈⌐ⱴכ♥
╩ ⇔⁸ ╩ ℮⁹

─

─ │⁸
─ ─ ╩ ╘╢↓≤⁸

╛ ⌂╠┘⌐ ─ ╩ ™⁸ ⌐ ∆╢ ™ ╛ ─
╩ ∆╢↓≤⁸

≢№╢⁹

ה

∆╢⁹

ה ─

∆╢⁹

1

2

꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

─ ≢ ⇔√ ╩ ⇔≡⅔ↄ↓≤⁹

∆╢⁹
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♪כ◖ SM24170013 ה 2021 ⁸2021

з

Advanced Research Course for Master's Thesis of Chemistry I

♫fiⱣכ SBARC1501

6

╗

⁷ ⁸ ⁷ ⁸ ♠ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷
⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

⌐ ⇔√ ╛ ╩ⱬ⁸≡⇔≥☻כ╟╡ ⌂ ≤ ╩ ∆╢⁹ ╩ ה
⇔⁸ ╩ ≡╢╕≢─ⱪ꜡☿☻╩ ┬↓≤≢⁸ ⌐ ⌂☻◐ꜟ≤ ╩ ╘╢⁹

─

⌐ ╩ ℮↓≤╩ ╘√⁸╟╡ ⌂ ╩ ∆╢√╘─ ≤ ╩ ⌐≈↑╢⁹
╩ ∆╢√╘⌐ ⌂ ⌂ ╩ ⌐≈↑╢⁹
⌐ ↑≡ ╩ ⇔⁸ ⌂ ≤ ╩ ℮√╘─ ⌐╟╢◖Ⱶꜙ♬◔כ◦ꜛfi ╩ ⌐≈

↑╢⁹
⌐ ⇔≡⁸↕╠⌐ ⌂ ⁸ ⁸ ╩ ⌐≈↑╢⁹

ה

─ ─™∏╣⅛⌐ ⇔⁸ ⅜ ∆╢ ⌐ ≠⅝ ╩ ℮⁹

ה ה ה
ה ה ה ה
ה ה ה

╟╡ ↕╣√ ⌐ ≠⅝⁸ ╩ ∆╢⁹
╩ ⇔⁸ ⅛╡╛∆ↄ ∆╢ ╩ ⌐≈↑╢⁹ ╛ ≤─ ╩

∂≡⁸ ─√╘─ ─ ⁸ ╩ ≢ ∆╢ ╩ ⌐≈↑╢⁹
ICT╩ ⇔⁸ ─ ⌐ ∆╢ ╩ ╘⁸ ─ ≤ ╩ ∆╢⁹╕

√⁸ ⌂ ─ ╩ ⌐≈↑╢⁹
⁸№╢™│ ⌐╟╢ ⁸ ⁸♀Ⱶ⁸ ╛ ⌂≥─ⱪ꜡◓ꜝⱶ⌐ ⇔⁸

─ ╩ ∆╢≤≤╙⌐⁸ ⌐ ∆╢ ╩ ⌐≈↑╢⁹
╩ ≢ ╡╕≤╘⁸ ─ ≢ ∆╢⁹╕√ ≤⇔≡ ∆╢⁹

⌐ ╩ ℮√╘─⁸ ─ ╡ ™ ╛ ─ ─ ╩ ╘╢⁹

ה ─

╩ ∆╢√╘⌐ ⌂ ╛ ╩ ⌐╟∫≡ ═╢⁹↓╣╩╙≤⌐ ╩ ⇔⁸∕
─ ⌐≈™≡ ⌐ ≤ ∆╢⁹ ⅛╠ ╠╣√ ╩ ⌐ ⇔⁸ ─ ╩ ≡
╢⁹ ⇔√ ╩ ⌂≥≢ ∆╢⁹ ─ ה ─ⱪ꜡☿☻╩ ₁ ╖ ⌡╢↓≤≢⁸ ╠
ⅎ≡ ∆╢ ╩ ⌐≈↑╢⁹

1

2

╟╡ ↕╣√ ⌐ ╡ ╗ ≤ ⁸ ─ ╩ ∆╢⁹

┼─◖ⱷfi♩

≢│⁸ ⌐ ∫√ ╩ ╠↕╠⌐ ↕∑╢↓≤⅜ ╘╠╣╢⁹ ─ ⌐
↑⁸ ─ ⌂ ╡ ╖⌐ ∆╢⁹

⌐ ⇔√ ⁸♥◐☻♩⁸ ╩ ╠ ⇔≡ ∆╢⁹ ╛ ⅛╠
№╢™│ ╩ ↑╢↓≤╙№╢⁹
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♪כ◖ SM24180013 ה 2021 ⁸2021

и

Advanced Research Course for Master's Thesis of Chemistry II

♫fiⱣכ SBARC1601

6

╗

⁷ ⁸ ⁷ ⁸ ♠ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷
⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

⌐ ⇔√ ╛ ╩ⱬ⁸≡⇔≥☻כ╟╡ ⌂ ≤ ╩ ∆╢⁹ ╩ ה
⇔⁸ ╩ ≡╢╕≢─ⱪ꜡☿☻╩ ┬↓≤≢⁸ ⌐ ⌂☻◐ꜟ≤ ╩ ╘╢⁹

─

⌐ ╩ ℮↓≤╩ ╘√⁸╟╡ ⌂ ╩ ∆╢√╘─ ≤ ╩ ⌐≈↑╢⁹
╩ ∆╢√╘⌐ ⌂ ⌂ ╩ ⌐≈↑╢⁹
⌐ ↑≡ ╩ ⇔⁸ ⌂ ≤ ╩ ℮√╘─ ⌐╟╢◖Ⱶꜙ♬◔כ◦ꜛfi ╩ ⌐≈

↑╢⁹
⌐ ⇔≡⁸↕╠⌐ ⌂ ⁸ ⁸ ╩ ⌐≈↑╢⁹

ה

─ ─™∏╣⅛⌐ ⇔⁸ ⅜ ∆╢ ⌐ ≠⅝ ╩ ℮⁹

ה ה ה
ה ה ה ה
ה ה ה

╟╡ ↕╣√ ⌐ ≠⅝⁸ ╩ ∆╢⁹
╩ ⇔⁸ ⅛╡╛∆ↄ ∆╢ ╩ ⌐≈↑╢⁹ ╛ ≤─ ╩

∂≡⁸ ─√╘─ ─ ⁸ ╩ ≢ ∆╢ ╩ ⌐≈↑╢⁹
ICT╩ ⇔⁸ ─ ⌐ ∆╢ ╩ ╘⁸ ─ ≤ ╩ ∆╢⁹╕

√⁸ ⌂ ─ ╩ ⌐≈↑╢⁹
⁸№╢™│ ⌐╟╢ ⁸ ⁸♀Ⱶ⁸ ╛ ⌂≥─ⱪ꜡◓ꜝⱶ⌐ ⇔⁸

─ ╩ ∆╢≤≤╙⌐⁸ ⌐ ∆╢ ╩ ⌐≈↑╢⁹
╩ ≢ ╡╕≤╘⁸ ─ ≢ ∆╢⁹╕√ ≤⇔≡ ∆╢⁹

⌐ ╩ ℮√╘─⁸ ─ ╡ ™ ╛ ─ ─ ╩ ╘╢⁹

ה ─

╩ ∆╢√╘⌐ ⌂ ╛ ╩ ⌐╟∫≡ ═╢⁹↓╣╩╙≤⌐ ╩ ⇔⁸∕
─ ⌐≈™≡ ⌐ ≤ ∆╢⁹ ⅛╠ ╠╣√ ╩ ⌐ ⇔⁸ ─ ╩ ≡
╢⁹ ⇔√ ╩ ⌂≥≢ ∆╢⁹ ─ ה ─ⱪ꜡☿☻╩ ₁ ╖ ⌡╢↓≤≢⁸ ╠
ⅎ≡ ∆╢ ╩ ⌐≈↑╢⁹

1

2

╟╡ ↕╣√ ⌐ ╡ ╗ ≤ ⁸ ─ ╩ ∆╢⁹

┼─◖ⱷfi♩

≢│⁸ ⌐ ∫√ ╩ ╠↕╠⌐ ↕∑╢↓≤⅜ ╘╠╣╢⁹ ─ ⌐
↑⁸ ─ ⌂ ╡ ╖⌐ ∆╢⁹

⌐ ⇔√ ⁸♥◐☻♩⁸ ╩ ╠ ⇔≡ ∆╢⁹ ╛ ⅛╠
№╢™│ ╩ ↑╢↓≤╙№╢⁹
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♪כ◖ SM31030011 ה 2021

з

Advanced Microbiological Chemistry з

♫fiⱣכ SCB011502

2

╗ ⁷ ⁸ ⁷

─

─ ≢ ∆╢ ₁⌂ ⌐ ⇔≡⁸ ╩╙ ╘≡╒╓ ⌐ ╦∫≡™╢ ⌐≈
™≡ ⇔⁸№╢ ─ ⌐ ⌂ ⌐≈™≡ ∆╢⁹ ⌐ ⇔≡ ₁─ ⌂≥

╩ ∆╢ ╩ ⌐ ╩ ⇔⁸∕╣╠─ ╛ ⌐╕≢ ∆╢⁹

─

≢│⁸ ⌂ ⌐ ≢│⌂™ ─ ⌐≈™≡⁸ ⅎ≡⁸∕─ ─ ⌂
⌐≈™≡☿Ⱶ♫כ ≢ ∆╢⁹

ה

⁷●▬♄fi☻
⁷
⁷
⁷
⁷
⁷ ◓fi♬כꜞ◒☻─
⁷ ─ ⅔╟┘
⁷
⁷
⁷
⁷ כ◑ꜟ꜠▪≥
⁷ ╩ ∆╢
⁷ ╩ ≤∆╢≤∆╢
⁷ ╩ ≤∆╢
⁷

ה ─

─♩Ⱨ♇◒☻⌐≈™≡⁸ ─ ╛ ⌂≥╙ ⌐ ⇔≡⁸ ⇔≡⅔ↄ↓≤⁹
─♩Ⱨ♇◒☻⌐≈™≡⁸ ╛ ⌐≈™≡ ⇔≡⅔ↄ↓≤⁹

1

2

≢ ℮⁹

┼─◖ⱷfi♩

∆╢⁹☿Ⱶ♫כ≢─ ⌂ ╩ ∆╢⁹

₈ Ή ≤ ⁷ ₉ ⁸ ─ ┘
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♪כ◖ SM31040011 ה 2021

и

Advanced Microbiological Chemistry и

♫fiⱣכ SCB011503

2

╗ ⁷ ⁸ ⁷

─

─ ⅔╟┘ ⅔╟┘ ╩ ⇔⁸∕─ ≤ ─ ┘⌐
≢─ ⌐≈™≡ ∆╢↓≤╩ ≤∆╢⁹

╕∏⁸ ─ ⌐≈™≡ ┬≤≤╙⌐⁸ ⅔╟┘∕─ ⅜ ╩ ╓∆
⁸ ⁸ ⌂≥ ─ ⌐≈™≡ ∆╢⁹↕╠⌐⁸ⱳꜞⱭⱪ♅♪ Ᵽ▬○ⱳꜞⱴכ─

⁸ ⁸⌂╠┘⌐ ⌐≈™≡╙ ∆╢⁹

─

⌂╢ ─ ─ ⌐≤≥╕╠∏⁸ ⌂ ⌐╙≤≠ↄ☿Ⱶ♫כ ≢─ ⌂╠┘⌐⁸
≢─ ╩⅔↓⌂℮↓≤⅜≢⅝╢╟℮⌐⌂╢⁹╕√⁸∕─√╘⌐ ≤⌂╢ ─ ╩ ∆╢⁹

ה

⁷ ╩ ⅝ ↓∆ (1)
⁷ ╩ ⅝ ↓∆ (2)
⁷ ╩ ⅝ ↓∆ (1)
⁷ ╩ ⅝ ↓∆ (2)
⁷ ♃fiⱤ◒ ╩ ⅝ ↓∆ (1)
⁷ ♃fiⱤ◒ ╩ ⅝ ↓∆ (2)
⁷ ♃fiⱤ◒ ╩ ⅝ ↓∆ (3)
⁷ DNA ╩ ⅝ ↓∆
⁷ RNA ╩ ⅝ ↓∆ (1)
 RNA ╩ ⅝ ↓∆ (2)
 Ᵽ▬○ⱳꜞⱴכ─ ≤  (1)
 Ᵽ▬○ⱳꜞⱴכ─ ≤  (2)
 Ᵽ▬○ⱳꜞⱴכ─  (1)
 Ᵽ▬○ⱳꜞⱴכ─  (2)
 ╕≤╘

ה ─

∆╢ ⌐≈™≡│⁸ ∏ ╩ ⇔≡ ╩ ⇔≡⅔ↄ↓≤⁹☿Ⱶ♫כ ≢ ℮ ─ ⌐ √
⌐≈™≡│⁸ ∏ ╕≢⌐ ╩ ∆╢↓≤⁹

1
≢ ℮ ⌐⅔™≡│⁸ ⌐ ∆╢↓≤

2 ─ ╛ ╠─ ⌐╙≤≠™≡ ╩ ∆╢↓≤

─╖≢ ∆╢⁹

┼─◖ⱷfi♩

⁸ ⁸ ⌐ ⇔≡│⁸ ⌐ ∆╢↓≤

≢ ↕╣√↓╣╕≢─ ⁸ ⁸ ⌂╠┘⌐⁸ ─ ⌐ꜟ♫כꜗ☺ ↕╣
√
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♪כ◖ SM31050011 ה 2021

Advanced Enzyme Chemistry

♫fiⱣכ SCB011504

2

╗ ⁷

─

─ ⁸ ─ ⌐│√∆ ⁸ ⁸ ─ ⁸▪▬♁◙
▬ⱶ─ ≢─ ⁸ ♃fiⱤ◒ ─ ≤ ⌂≥⌐≈™≡⁸▪Ⱶꜝכ♀ ╛ ה

╩│∂╘≤∆╢ ה ╩ ⌐ →≡ ⇔⁸ ⌐╙ ∆╢⁹╕√⁸♃fiⱤ
◒ ╩ ≤⇔√ ≤∕─ ⌂≥ ⌐≈™≡╙ ∏╢⁹↕╠⌐⁸Ᵽ▬○ꜞ
─≡⇔≥כ♃◒▪ ─ ⌐≈™≡╙ ∆╢⁹

─

⌐≤∫≡ ─ ≢№╢ ─ ╩∕─ ≤ ↕∑≡ ↄ ∆╢↓≤╩ ∆⁹╕
√⁸№╠╝╢ ⌐ ₁⌂ ≢ ⇔⁸ ◄Ⱡꜟ◑⁸כ ⁸ ⌂≥ ⌂ ╩ ℮
ה ─ ≤ ╩ ∆╢⁹№╦∑≡⁸ ⌐╟╢ ─ ─ ╩ ╘╢↓≤╩
∆⁹↕╠⌐⁸ ─ ≤⇔≡─ ╩ ⇔⁸↓╣╩ ≢⅝╢╟℮⌐⌂╢↓≤╩

∆⁹

ה

 ─
 ─
 ─
 ─
 ─
 ─
 ─
 ─
 ─

10  ╩ ™√
11  ╩ ™√
12  ○ꜞ◗ ⁸ ─
13  ○ꜞ◗ ⁸ ─ ≤∕─
14  ─
15  ─

ה ─

⌐♥◐☻♩≢ ╩ ∆╢⁹ ⅔╟┘↓╣⌐ ∆╢ ╩⁸ ╩╙≤⌐
⇔⁸ ╩ ╘╢⁹

1

2

≤ ─ ╩ ⇔≡ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

Enzyme Chemistry and Molecular Biology of Amylases and Related Enzymes(CRC Press)
Introduction⁷to Glycobiology(Oxford University Press)

159 



♪כ◖ SM31070011 ה 2021

з

Selected Topics in Sciences of  Biomolecules з

♫fiⱣכ SCB011507

1

╗ ⁷

─

⌐ ∆╢ ─♩Ⱨ♇◒☻╩ ה ─ ⅜ ∆╢

─

⌐ ∆╢ ─ ╩ ╢

ה

OCU UNIPA╛ ≢ ∆╢

ה ─

OCU UNIPA╛ ≢ ∆╢

1

2

꜠ⱳכ♩ ⌐╟∫≡ ∆╢

┼─◖ⱷfi♩

∆╢⁹

⅛╠ ∆╢
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♪כ◖ SM31100011 ה 2021

з

Advanced Biology of Plant Functions з

♫fiⱣכ SCB021501

2

╗ ⁷

─

₁⌂ ⱱꜟ⸗fi⅜≥─╟℮⌂ ╩ ∟⁸≥╪⌂ ≢ ה ↕╣╢⅛⁸╕√≥─╟℮⌂⇔ↄ╖≢
↕╣⁸◦◓♫ꜟ ╩ ℮⅛⁸∕⇔≡≥─╟℮⌂ ╩≥℮ ∆⅛⌐≈™≡ ∆╢⁹

─

─ ┘⌐ ⌐⅔™≡ ⌂ ╩ √⇔≡™╢ ⱱꜟ⸗fi─ ≤ ⌐≈™≡
∆╢⁹

ה

⁷ ⁷ ⱱꜟ⸗fi≤│
⁷ ⁷ ⱱꜟ⸗fi─ ≤ ─
⁷ ⁷ ⱱꜟ⸗fi─ ≤
⁷ ⁷ ⱱꜟ⸗fi─
⁷ ⁷ ⱱꜟ⸗fi─
⁷ ⁷ ⱱꜟ⸗fi─
⁷ ⁷ ⱱꜟ⸗fi─ ≤ ─
⁷ ⁷ ⱱꜟ⸗fi─ ≤ ─
⁷ ⁷ ⱱꜟ⸗fi─ ≤ ⌐ ∆╢

⁷ ⱱꜟ⸗fi─ ≤ ⌐ ∆╢
⁷ ⱱꜟ⸗fi─
⁷ ⱱꜟ⸗fi─
⁷ ⱱꜟ⸗fi─◦◓♫ꜟ
⁷ ⱱꜟ⸗fi ─
⁷ ⱱꜟ⸗fi─

ה ─

⌐ ∆╢ⱪꜞfi♩─ ╩ ⌐ ⇔⁸ ⌂ ⌂≥│ ╩ ⇔≡ ═≡⅔ↄ↓≤⁹
╕√⁸ ⌐ ∆╢ ⌂ │ ⌐ ╩∆╢≤≤╙⌐⁸ ≢ ⌂≥╩ ⇔≡ ⅛╘╢↓
≤⁹

1

2

⌐⅔↑╢ ≤ 100% ⁹

┼─◖ⱷfi♩

∆╢⁹

ⱪꜞfi♩╩ ∆╢⁹
₈ ⇔™ ⱱꜟ⸗fi─ ₉ ⁸₈ ⱱꜟ⸗fi─◦◓♫ꜟ ₉
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♪כ◖ SM31110011 ה 2021

и

Advanced Biology of Plant Functions и

♫fiⱣכ SCB021502

2

╗ ⁷

─

─ ה ⁸ ─ ⁸ ─ ⁸ ─ ⁸
─ ⌂≥⌐≈™≡ ∆╢⁹

─

─ ╛ ╩ ⌐ ∆╢ ⌐≈™≡ ⌐ ⇔⁸ ─ ╛ ─ ╖╩
∆╢√╘─ ╩ ∆╢⁹

ה

  ≤│
 ─
 ─
 ─ ⱴ♩ꜞ♇◒☻
 ─ ☻כ꜡ꜟ☿
 ─ ⱨ▼ⱡכꜟ
 ─ ♃fiⱤ◒
 ─ ⱴ♩ꜞ♇◒☻ ─
 ─ ─☻כ꜡ꜟ☿

10  ─ ⱨ▼ⱡכꜟ ─
11  ─ ─≈⌂⅞ ⅎ
12  ─ ─
13  ─
14  ─ ⁸ ⌂≥
15  ╕≤╘

ה ─

≢ ⇔√ ╛ ≢⁸ ⅜ ≢№╢≤ ∂√ ⌐≈™≡⁸ ⌐╟∫≡ ⇔ↄ
⇔⁸∕─ ╩ ↕∑╢↓≤⅜ ≢№╢⁹

1

2

≤꜠ⱳכ♩

┼─◖ⱷfi♩

I≤ ╦∑≡ ∆╢↓≤⅜ ╕⇔™⁹↓─ ─ ╩ ∆╢ │⁸ ⌐ ⌐
╩∆╢↓≤ E 3 E317 ⁸ 3150 ⁹

₈♥▬♠ ה כ●▬◙ 6 ₉
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♪כ◖ SM31120011 ה 2021

з

Advanced Animal Development з

♫fiⱣכ SCB021503

2

╗ ⁷

─

─ ⅔╟┘ ╩ ™√ ╛⁸ ─ ⌂ ╩ ≤⇔√
⌐ ∆╢ ⌐╟╡ ╠⅛⌐↕╣√↓≤╩™ↄ≈⅛─ ╩ ⌐ →≡ ∆╢

─

⅛╠ ⌐ ╢╕≢ ─ ╩ ∆╢≤⁸ ≤ ⌐ ≢⅝
╢↓≤╩ ∆╢

ה

⁷ ⁷ ⌐⅔↑╢ ⌐⅔↑╢2≈─
⁷ ⁷ⱪꜝ♫ꜞ▪─
⁷ ⁷ ─
⁷ ⁷◐▬꜡◦ꜛ►☺ꜛ►Ᵽ◄─
⁷ ⁷♀Ⱪꜝⱨ▫♇◦ꜙ─
⁷ ⁷ ─ ─
⁷ ⁷ ─ ─ ⱷ◌♬☼ⱶ
⁷ ⁷ ─
⁷ ⁷ ♬꞉♩ꜞ ─

⁷ ─
⁷ ⌐ ↄ ─
⁷ ⌐ ↄ ─ ꜠ⱬꜟ≢─

₩ ⁷ ≡™≈⌐ⱴכ♥√╣↕ ─ ╩╕≤╘ ╩ ⌂™ ╩ ═№℮

ה ─

ⱪꜞfi♩╩ ∆╢─≢ ⌐ ╩ ℮

1

2

─ ⌐≈™≡─ ≤꜠ⱳה♩כ ─ ≢ ╘╢

┼─◖ⱷfi♩

⌐ ╩ ∆╢ ╩ ╗

₈Primordial Germ Cells in the Chordates₉by Nieuwkoop P. D. & Sutasurya L. A.
(Cambridge University Press)
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♪כ◖ SM31130011 ה 2021

и

Advanced Animal Development и

♫fiⱣכ SCB021504

2

╗ ⁷

─

⌐ ™⇔∞™⌐ ∆╢ ─ ⅜ ≢№╢DNA ≤∕─ ⌐ ≠™≡ ↕╣√ ≤
─ ⌐╟∫≡ ╦╣╢↓≤ ╕√ ─ ⌐╟∫≡™⅛⌐ ⌂ ⅜ ≤⌂╢─⅛≤
™℮ ─ ╩ ⇔√™

─

╩ ─Ⱡ♇♩꞉כ◒≤⇔≡≤╠ⅎ⁸ ─ ≢№╢DNA ≤ ≤™℮
⅛╠ ⇔⁸↕╕↨╕⌂◦◓♫ꜟ ≤─ ╦╡⌐≈™≡╙ ╩ ℮⁹∕─↓≤⌐╟╡⁸ ⅜
╩ ⌂ ─Ⱡ♇♩꞉כ◒≤⇔≡≤╠ⅎ⁸∕╣╩ ╢╟℮⌂ ⌂ ╩ ⌐ ↑

╢↓≤⅜ ≢№╢

ה

╩ ╘√╒ ─ │ │№╢≢№╤℮≤ ╙╠╣≡™√ ≤↓╤⅜◕ⱡⱶⱪ꜡☺▼◒♩
─  ⇔⅛⌂™↓≤⅜ ⇔√ ◦ꜛ►☺ꜛ►Ᵽ◄╛ ─ │⅔╟∕ ≢№
╢ ⌂− ─ ≢ ╩ ╘√ ⌂ ⅜ ╕╣╢─≢№╤℮⅛ ╩╙√╠∆ ⌐≈
™≡ ∆╢

₩ ⁷ ≤ ⌐ ─ ⌐≈™≡ ∆╢
⁷ ⁷ ╩╙√╠∆ ⌐≈™≡─ ≡™≈⌐ⱴכ♥ ╩ ⌂℮
⁷ ⁷ ꜠ⱬꜟ≢─
⁷ ⁷ ꜠ⱬꜟ≢─
⁷ ⁷ ꜠ⱬꜟ≢─
⁷ ⁷ ─ ─ ─ ╖ ╦∑≤
⁷ ⁷◦◓♫ꜟ ≥◒כ♩☻꜡◒─

⁷↕╕↨╕⌂ ─ ⌐ ∂ ⅜ ╡ ⇔ ╦╣╢↓≤─
⁷ ─ ─ⱷ◌♬☼ⱶ⌐≈™≡─

 ₩ ⁷ ≡™≈⌐ⱴכ♥√╣↕ ─ ╩╕≤╘ ╩ ⌂™ ╩ ═№℮ ∕╣
⌐╟╡ ≤ ─⅛⅛╦╡⌐≈™≡ ╩ ╘╢

ה ─

ⱪꜞfi♩╩ ∆╢─≢ ⌐ ╩ ℮

1

2

─ ⌐≈™≡─ ≤꜠ⱳה♩כ ─ ≢ ╘╢

┼─◖ⱷfi♩

≢№╢ ⅛╠⁸ ⌐ ╩ ∆╢ ╩ ╗

The Regulatory Genome:Gene Regulatory Networks in Development and Evolution (Academic Press)
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♪כ◖ SM31140011 ה 2021

з

Advanced Molecular Cell Biology з

♫fiⱣכ SCB021505

2

╗ ⁷

─

≤ ≤™℮ ─ ⌂ ⌐≈™≡ ꜠ⱬꜟ╩ ⌐ ∆╢⁹ ─ ⅜ ⅎ
╢ ⅜⸗♦ꜟ ≤⇔≡ ─ ⌐≥─╟℮⌐ ∫≡⅝√⅛╩ ∂╢⁹ ⌐⁸ ─ ⁸

≤ ⁸ ┼─ ≤ ⌂≥⌐≈™≡⁸ ─ ╩ ⅎ≡ ∆╢⁹

─

ה ≤ ≤™℮ ─ ⌂ ╩ ≢⅝╢⁹
ꜟ♦⸗ה ─ ─ ⁸ ⁸⅔╟┘ ─ ⌐≈™≡ ≢⅝╢⁹

ה

⁷⸗♦ꜟ ≤⇔≡─ ⁷⁷∕─ ─
⁷⸗♦ꜟ ≤⇔≡─ ⁷⁷ ⅎ
⁷ ─ ⁸ ⁸
⁷ ≤
⁷ ⅜ ⌐ ⇔√ ⁷₩ ≤
⁷ ⅜ ⌐ ⇔√ ⁷₩ ≤
⁷ ⅜ ⌐ ⇔√ ⁷₩♅▼♇◒ⱳ▬fi♩
⁷ ⅜ ⌐ ⇔√ ⁷₩◒꜡ⱴ♅fi
⁷ ⅜ ⌐ ⇔√ ⁷₩

10 ⁷ ⅜ ⌐ ⇔√ ⁷₩
11 ⁷ ⅜ ⌐ ⇔√ ⁷₩
12 ⁷ ⅜ ⌐ ⇔√ ⁷₩
13 ⁷ ─ ⅛╠⁷₩◕ⱡⱶ ≤ ⁷ ≤
14 ⁷ ─ ⅛╠⁷₩Ᵽ▬○▬fiⱨ◊ⱴ♥▫◒☻⁷ ≤
15 ⁷ ─ ⁷כ☺□ⱨ♩כ○⁷₩╠⅛ ≤

ה ─

─ ╩ ↄ ╘╢⁹

1

2

⁸꜠ⱳ⁸♩כ ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

─ ⌐ ∆╢ ╩ │ ╪≢⅔ↄ↓≤

Richard Egel: The Molecular Biology of Schizosaccharomyces pombe. Springer, 2004
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♪כ◖ SM31150011 ה 2021

и

Advanced Molecular Cell Biology и

♫fiⱣכ SCB021506

2

╗ ⁷

─

⌐ ⌂⁸ ⁸ ⁸ ⁸ ⁸ ⁸כ▫♥◄◘♁⁸ ─ ⁸⌂≥⌐≈™≡ ⌐
≢ ┘ ─ ⌐≈™≡ ╩ ╘╢⁹ │ ─ ╛ ⌐≡ ∆╢⁹

─

⁸ ≢─ ⁸ ⁸ ⁸⌂≥ ⅔╟┘∕─ ≢ ╩ ℮√╘─
╩ ∆╢⁹

ה

⁷ ⁷
⁷ ⁷ⱦ♦○ iBiology⌐≈™≡─ ≤
⁷ ⁷ ─
⁷ ⁷
⁷ ⁷ ─
⁷ ⁷ ⌐╟╢☿Ⱶ♫כ
⁷ ⁷ⱦ♦○ iBiology⌐≈™≡─ ≤
⁷ ⁷ ─
⁷ ⁷

⁷ ─
⁷ ⌐╟╢☿Ⱶ♫כ
⁷ⱦ♦○ iBiology⌐≈™≡─ ≤
⁷ ─
⁷

ה ─

⌐ ≢№╢√╘ ⌂ ╩ ∫≡ ╗↓≤⁹ │ ≡ ≢ ╦╣╢⁹

1

2

⁸ ⁸ ⁸ ⁸ ⁹

┼─◖ⱷfi♩

⌂ ╩ ∆╢⁹

Albert B.etal.,ΓMolecular Biology of the Cell 6th ed.Δ(Gerland Science)
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♪כ◖ SM31160011 ה 2021

з

Selected Topics in Sciences of  Molecular Biofunctions з

♫fiⱣכ SCB021507

1

╗ ⁷

─

⌐ ∆╢ ─♩Ⱨ♇◒☻╩ ה ─ ⅜ ∆╢

─

⌐ ∆╢ ─ ╩ ╢

ה

OCU UNIPA╛ ≢ ∆╢

ה ─

OCU UNIPA╛ ≢ ∆╢

1

2

꜠ⱳכ♩ ⌐╟∫≡ ∆╢

┼─◖ⱷfi♩

∆╢⁹

⅛╠ ∆╢
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♪כ◖ SM31190011 ה 2021

Advanced Functional Ecology

♫fiⱣכ SCB031501

2

╗ ⁷

─

≤ ─ ₁⌂ ⌐≈™≡⁸ ╩ ⌐ ∆╢⁹╕√⁸ ╩ ⌐⁸
♃כ♦⁸ ♃כ♦⁸ ⁸╕≤╘≤ ─ ─ ⌐≈™≡╙ ∆╢⁹

─

─ ⌐ ⌂⁸ ⁸ ⁸ ─ ╩ ⇔⁸ ∆╢ ─ ╩ ╘
╢╟℮⌐⌂╢↓≤⁹╕√⁸ ─♃כ♦ ─ ╩ ⇔⁸ ⌂ ⅜≢⅝╢╟℮⌐⌂╢↓≤⁹

ה

⁷●▬♄fi☻ ₈ ≤ ₉
⁷ ─
⁷ ─
⁷ ─Ɽ♃כfi≤ⱪ꜡☿☻
⁷ ─
⁷ ─
⁷ ─
⁷ ─
⁷ ─

10 ⁷ ♃כ♦ ⸗♦ꜞfi◓─
11 ⁷ ♃כ♦ ⸗♦ꜟ
12 ⁷ ─╕≤╘
13 ⁷ ─
14 ⁷ ─

ה ─

⌐ ∆╢ ╩ ╕≢⌐ ╡ ╖⁸ ╩ ⌐⇔≡⅔ↄ↓≤⁹ │⁸ ╩
⇔⁸ ∆╢ ⅛╠ №╢╙─╩ ╪≢ ╩╕≤╘≡⅔ↄ↓≤ ⌐ ⇔≡╙╠℮ ♃כ♦⁹

─ ⌐≈™≡│⁸ ⌐ ≢ ⌐ ╡ ╖⁸ ╩ ∆╢↓≤⁹

1

2

─ ⁸ ⁸ ┘⁸꜠ⱳ⁹♩כ

┼─◖ⱷfi♩

≢ ╡ →╢ ⌐≈™≡│⁸ ─ ⌐ ∂≡ ∆╢ ♃כ♦⁹╢№⅜ ≢
│⁸ⱨꜞכ─ ♁ⱨ♩R╩ ∆╢ ⌂─≢⁸ ⁸PC╩ ∆╢↓≤ ∫≡™⌂ │⁸
⌐ ∆╢↓≤ ⁹

⌐ ╩ ∆╢⁹
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♪כ◖ SM31200011 ה 2021

з

Advanced Socio-ecology з

♫fiⱣכ SCB031502

2

╗ ⁷

─

─ ⌂ ⅜⌂− ∂╢─⅛⁸∕↓≢─ ⌂ ⌐≈™≡⁸ ╩ ⌐ ∂╢⁹
≤ ─ ╛⁸ ≢№╢ ╛ ⌐≈™≡╙ ⌐ ╣╢⁹

─

─ ⅔╟┘ ╩⁸ ⅛╠ ⌐ ∆╢↓≤╩ ≤∆╢⁹ ⌐ ─
╩ ∆╢⁹ ─ ─ ⌐╟╡⁸ ─ ⌐╟╡ ╩ ⇔≡™ↄ√╘─
╩ ╢↓≤╩ ≤∆╢⁹

ה

⁷⁷ ≤│
⁷⁷ ─ ≢№╢ ╡≤
⁷⁷ ─ ≡ ≤
⁷⁷ ─
⁷⁷ ⁸│ ─
⁷⁷ ─
⁷⁷╒ ─
⁷⁷ ─
⁷⁷ : ⌐ ╛ ╩ ╢ ⅛╠
⁷  ⌐⅔↑╢
⁷ ⇔╛
⁷ ≤
⁷ ≤⇔∫║ ⇔
⁷ ≤
⁷╕≤╘

ה ─

─ │ ─ ─ ≢ ∆╢⁹↓╣⌐╟╡⁸ ─ ─ ⌐≈™≡⁸ ⌐ ╩ ∆↓≤≢⁸
╩ ℮↓≤⅜≢⅝╢⁹↓╣╕≢ ╡⁸ ─ ╦╡⌐⁸∕─ ─ ≢─ ╛ ⌂≥╩◖

Ⱶꜙ♬◔כ◦ꜛfi◌כ♪⌐ ⇔ ⇔≡╙╠℮⁹↕╠⌐⁸ ─ ⌐ ─ ⌐ ≠⅝ ≢ ═╢
↓≤╙ ⌂⁸꜠ⱳכ♩ ─ ╩ⱴכ♥ ⇔⁸ ─ ─ ⌐ ⇔≡╙╠℮⁹↓─
꜠ⱳ⁸│♩כ ≤⇔≡ ∆╢⁹

1

2

─ ♥☻♩ 50 ⁸ ꜠ⱳכ♩ 50 ⌐╟╡ ℮⁹

┼─◖ⱷfi♩

─ ⅜ ─ ≢№╢ ─ ╩ ╘╢⁹

⌐│⁸ ∆╢ ╩ ∆╢⁹
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♪כ◖ SM31210011 ה 2021

и

Advanced Socio-ecology и

♫fiⱣכ SCB031503

2

╗ ⁷

─

╛ ה ─ ⌐≈™≡⁸ ─ ⌐ ╣╢↓≤≢⁸ ─ ─ ╛
╩ ┬∞↑≢⌂ↄ⁸ ╛ ─ ⁸ ─ ⁸ ─ ⌂≥ ⌂ ─

⌐≈™≡╙ ┬⁹

─

≢│⁸ ─ ─ ⅜ ≢⅝╢∞↑≢⌂ↄ⁸ ╛ ⌐≈™≡ ≢⅝╢╟℮⌐⌂
╢↓≤╩ ≤∆╢⁹╕√⁸ ─ ─ ⌐≈™≡╙ ⅎ⁸ ─ ╩ ⇔≡™ↄ ╛ ⅎ ╩
⌐≈↑╢↓≤⅜≢⅝╢╟℮⌐⌂╢↓≤╙ ≤∆╢⁹

ה

⁷ ╛ ה ─▪ⱪ꜡כ♅─
⁷ ─ I ╛ ⌐ ∆╢
⁷ ─ II ⌐ ∆╢
⁷ ─ III
⁷ ─ IV
⁷ I ╛ ⌐ ∆╢
⁷ II ⌐ ∆╢
⁷
⁷DNA I ≤ ─

10 ⁷DNA II
11 ⁷DNA III
12 ⁷ⱱꜟ⸗fi≤ I
13 ⁷ⱱꜟ⸗fi≤ II ☻♩꜠☻
14 ⁷ ─ ≤
15 ⁷ ⅛╠ ╕≢

ה ─

⌐ ⅛╣≡™╢ ╩ ∆╢√╘⌐│⁸√ↄ↕╪─ ⌐ ╣╢ ⅜№╢⁹ ≢ ╗ ∞↑≢
⌂ↄ ─№╢ ⌐≈™≡│⁸ ⌐ ≢ ╩ ⇔≡ ╪≢ ⇔™⁹╕√⁸∕─ ≤⌂╢ ─

╙ ₁ ∫≡ ⇔™⁹

1

2

50%⁸ ꜠ⱳ50%♩כ

┼─◖ⱷfi♩

╛ ה ─ ⌐≈™≡⁸™⅛⌐ ™⁸∕⇔≡▬fiⱤ◒♩─№╢ ╩ ⇔≡™
ↄ⅛⁸ ⌐ ╩ ⇔≡™ↄ ≢ ⌂↓≤╛⁸ ⌂↓≤⁸∕⇔≡∕╣╩≥℮╛∫≡ ∆╢─⅛╩

╩ ∂≡ ⅎ≡ ⇔™≤ ℮⁹

♥◐☻♩
⁷ ⌐ ⇔√ⱪꜞfi♩ ╛ ╩ ∆╢⁹

─ ☼כꜞ◦ .1  5 ⁸2012 ⁸ ⁸
2. An Introduction to Behavioural Ecology⁸2012 ⁸N. B. Davies, J. R. Krebs (eds), Wiley-
Blackwell
3. ⁸2013 ⁸ ה ⁸
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♪כ◖ SM31220011 ה 2021

з

Advanced Information Biology з

♫fiⱣכ SCB031505

2

╗ ⁷

─

╩ ╡ ↄ │ ≢№╡ ╕√ ⅝ↄ ⇔≡™╢ √∟│ ─ ╩ ≤⇔≡ ⇔
╩ ∆╢↓≤≢ ∕─ ⌐ ⇔≡™╢ ה ≢│ ⌐ ─ ⌐≈™

≡ ⅜ ╩ ╖ ⇔ ⇔√ ╩ ∆╢

─

─ ⌐ ⇔≡─ ╩ ╢ ─№╢♩Ⱨ♇◒☻╩ ┘ ─ ╩ ╖
⇔ ⇔√ ╩ ∆╢↓≤≢ ה ≤⇔≡─ ╩ ⌐≈↑╢

ה

1. ●▬♄fi☻,⁷ ─
2. 
3. ≤
4. ≤
5. 
6. ≤
7. 
8. ≤
9. 
10. 
11. ≤
12. ─
13. ≤
14. 

ה ─

─ ╩ ↄ ↑╢─≢ ─√╘─ ╩ ╠⌂™↓≤

1

2

─ ≤ ─ ⌐╟∫≡ ∆╢

┼─◖ⱷfi♩

─♩Ⱨ♇◒☻╩ ℮↓≤ ∕⇔≡ ─ ╩ ∆╢↓≤⅛╠ ─ ⅜ ╣ ╦╢↓≤
⅜№╢ ─ ╘ ⌐≈™≡ ⌐●▬♄fi☻╩ ℮─≢ ∏ ∆╢↓≤

⌐ ∆╢
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♪כ◖ SM31230011 ה 2021

и

Advanced Information Biology и

♫fiⱣכ SCB031506

2

╗ ⁷

─

⌂│√╠⅝⌐╟╡ ⌐│ ⌂ √≤ⅎ┌ ⅜ ∂
╢ ↓─ ⌂ ⌐ ∆╢√╘ ↄ─ │ ⌂ ⌂ ─ ╩ ∆
↓─╟℮⌐ ⅜ ∆ ╩ ≤∆╢ ╩₈ ₉≤™℮ ה ╩ ⇔≡

⌐ ╩ ≤⇔√ ⌐≈™≡ ┬

─

⌐ ∆╢ ╩ ╢ ⅜ ─№╢♩Ⱨ♇◒☻╩ ┘ ─ ╩ ╖
⇔ ⇔√ ╩ ∆╢↓≤≢ ה ≤⇔≡─ ╩ ⌐≈↑╢

ה

⁷●▬♄fi☻
⁷ ≤│
⁷ ◘▬◒ꜟ
⁷ ─ ≤∕─
⁷ ꜞ☼ⱶ─
⁷►ꜟ♩ꜝ♦▫▪fiꜞ☼ⱶ
⁷ ꜞ☼ⱶ
⁷ ꜞ☼ⱶ≤▬fiⱨꜝ♦▫▪fiꜞ☼ⱶ
⁷

10 ⁷ ꜞ☼ⱶ
11 ⁷ ─
12 ⁷ ─
13 ⁷ ─
14 ⁷ ─ ⅛╠
15 ⁷

ה ─

─ ╩ ↄ ↑╢─≢ ─√╘─ ╩ ╠⌂™↓≤

1

2

─ ≤ ─ ⌐╟∫≡ ∆╢

┼─◖ⱷfi♩

─♩Ⱨ♇◒☻╩ ℮↓≤ ∕⇔≡ ─ ╩ ∆╢↓≤⅛╠ ─ ⅜ ╣ ╦╢↓≤
⅜№╢ ─ ╘ ⌐≈™≡ ⌐●▬♄fi☻╩ ℮─≢ ∏ ∆╢↓≤

⌐ ∆╢
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♪כ◖ SM31250011 ה 2021

з

Selected Topics in Functional  Biology of Natural History з

♫fiⱣכ SCB031508

1

╗ ⁷

─

⌐ ∆╢ ─♩Ⱨ♇◒☻╩ ה ─ ⅜ ∆╢

─

⌐ ∆╢ ─ ╩ ╢

ה

OCU UNIPA╛ ≢ ∆╢

ה ─

OCU UNIPA╛ ≢ ∆╢

1

2

꜠ⱳכ♩ ⌐╟∫≡ ∆╢

┼─◖ⱷfi♩

∆╢⁹

⅛╠ ∆╢
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♪כ◖ SM31310011 ה 2021

Advanced Metabolic Physiology

♫fiⱣכ SCB011501

2

╗ ⁷

─

─ ╩ ℮♃fiⱤ◒ │ ─ ꜞ●fi♪ ≤ ∆╢↓≤⌐╟∫≡ ™≡⅔╡ ∕
─ ⌐│ ─ ╩ ℮↓≤╙ ™⁹╕√ ╩ ╘√ ⌐╟∫≡ ⅜ ∆
╢↓≤╙№╢⁹↓─ ≢│ ∕╣╠─ ╖╩ ╠⅛⌐∆╢√╘⌐ ⌂ ♃fiⱤ◒ ─ ─ ╡
∟╛ꜞ●fi♪≤─ ⌐≈™≡─ ⌂ ╩ ⇔ ↕╠⌐∕─ ⌂ ╩ ∆╢⁹

─

─ ╩ ℮ ♃fiⱤ◒ ─ ≤ ─ ⌐≈™≡ ┘ ∕╣╠╩ ⌐ ∆╢√╘⌐
⌂ ─ ⌂ ╛ ⌐≈™≡ ≢⅝╢╟℮⌐∆╢⁹

◒fiⱤ♃ה ─  ( ╩ ╗) ╩ ∆╢ ⌂ ≤ ╩ ≢⅝╢⁹
◒fiⱤ♃ה ─ ╛ꜞ●fi♪≤─ ╩ ∆╢ ⌂ ≤ ╩ ≢⅝╢⁹
◒fiⱤ♃ה ─ ⅜≥─╟℮⌂ ⌐╟∫≡ ↕╣≡™╢⅛╩ ≢⅝╢⁹

ה

⁷♃fiⱤ◒ ─
⁷♃fiⱤ◒ ─
⁷♃fiⱤ◒ ─ ▪Ⱶⱡ
⁷♃fiⱤ◒ ─
⁷♃fiⱤ◒ ─ ─ ה
⁷♃fiⱤ◒ ─  (X )
⁷♃fiⱤ◒ ≤ꜞ●fi♪─
⁷♃fiⱤ◒ ≤ꜞ●fi♪─ ─
⁷♃fiⱤ◒ ≤ꜞ●fi♪─ ☻Ɑ◒♩ꜟ

10 ⁷♃fiⱤ◒ ≤ꜞ●fi♪─ ☻Ɑ◒♩ꜟ ◄Ⱡꜟ◑כ
11 ⁷♃fiⱤ◒ ≤ꜞ●fi♪─ ☻Ɑ◒♩ꜟ
12 ⁷♃fiⱤ◒ ≤ꜞ●fi♪─ ∕─ ─
13 ─ꜟכ♠webה☻כⱬ♃כ♦⁷ ☻כⱬ♃כ♦ ♃fiⱤ◒ ⱨ□Ⱶꜞכ ⱨכ♅⸗
14 ─ꜟכ♠webה☻כⱬ♃כ♦⁷ ☻כⱬ♃כ♦ ─

ה ─

⌐ ∫≡ ╩ ה ∆╢─≢ ⌐ ╩ ⇔≡⅔ↄ↓≤⁹ ╩┤╕ⅎ≡
↕╣╢ ꜠ⱳכ♩≢│ ≢ ═ ⅎ√ ╩☻ꜝ▬♪⌐⇔≡ ≢⅝╢╟℮⌐∆╢⁹

1
ⱷכꜟ≢─ ∑│  (e-mail: rmasui[at]sci.osaka-cu.ac.jp)⁹

2

╛ ⌂≥⌐╟╡ ⌐ ∆╢⁹

┼─◖ⱷfi♩

─ ⌐ ≡╢↓≤╩ ⇔≡ ⌐≈™≡╙ ⌐ ה ╩ ═╢↓≤╩ ╗⁹
─ ⌐ ∂≡ ╩ ∆╢↓≤╙№╢⁹

ⱪꜞfi♩╩ ∆╢⁹
Alan Fersht ₐ♃fiⱤ◒ ─ ≤ ₑ ( ) ₐfl◊כ♩  5 ₑ
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♪כ◖ SM31320011 ה 2021

з

Advanced Biology of Functional  Proteinsз

♫fiⱣכ SCB011505

2

╗ ⁷

─

⌐ ⌐ ↕╣╢ ⌐ ∆╢♃fiⱤ◒ ╩ ⌐⇔≡ ה ⅛╠♃fiⱤ◒ ─
─ ≤∕─ ⌐≈™≡ ה ∆╢

─

♃fiⱤ◒ ─ ⌐≈™≡ ┬≤≤╙⌐ ♃fiⱤ◒ ─ ≤∕╣⅜ ∆╢ ─ ⌐≈™≡
╩ ╘╢↓≤╩ ─ ≤∆╢ ↕╠⌐ ⇔√ ╩╙≤⌐ ⌐ ╩ ∆╢ ╩ ⌐

≈↑╢

ה

⁷ ♃fiⱤ◒ ─
⁷ ♃fiⱤ◒ ─
⁷ ♃fiⱤ◒ ─ ꜠ⱬꜟ
⁷ ♃fiⱤ◒ ─ ꜠ⱬꜟ
⁷ ♃fiⱤ◒ ─ ꜠ⱬꜟ
⁷ ♃fiⱤ◒ ─
⁷ ♃fiⱤ◒ ─
⁷ ♃fiⱤ◒ ─
⁷ ⌐ ∆╢∕─ ─♃fiⱤ◒

10 ⁷ ⱷ◌♬☼ⱶ
11 ⁷ ◦☻♥ⱶ─
12 ⁷ ◦☻♥ⱶ─
13 ⁷ ♃fiⱤ◒ ─
14 ⁷ ♃fiⱤ◒ ─
15 ⁷╕≤╘

ה ─

⌐ ─ ╩ ⇔ ⌐ ╗↓≤ ⌐│ ≤ ╩ ∆╢⌂≥⁸
─ ╩ ℮↓≤⅜ ╕⇔™

1
─ ⌐ ─ ╘ ⌂≥─ ╩∆╢─≢ ∏ ─↓≤

2

─ ╛ ⌐⅔↑╢ ⌐╟∫≡ ∆╢

┼─◖ⱷfi♩

─ ⌐ ∂≡ ─ ⌂≥⅜ ⌐⌂╢ ⅜№╢

ⱪꜞfi♩╩ ∆╢
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♪כ◖ SM31330011 ה 2021

и

Advanced Biology of Functional  Proteinsи

♫fiⱣכ SCB011506

2

╗ ⁷

─

─ ╛G ♃fiⱤ◒ ⌐≈™≡─ ≤ ─ ╩ ╡ →≡⁸ ≤ ─
⌐≈™≡─ ╩ ∆╢⁹

─

↓─ ≢│⁸ ♃fiⱤ◒ ⁸ ⌐ ⅜◦◓♫ꜟ╩≥─╟℮⌐ ↑ ╡ ─ ⌐ ╩
≥─╟℮⌐ ⅎ╢─⅛⁸ ♃fiⱤ◒ ─ ≤ ≤─ ╩ ⇔⁸ ♃fiⱤ◒ ⌐≈
™≡ ≢⅝╢ ╩ ∆╢⁹

ה

⁷♃fiⱤ◒ ≤◦◓♫ꜟ ─
⁷ ≤◦◓♫ꜟ ─
⁷ ─ ה
⁷ ─ ה
⁷◦◓♫ꜟ ─
⁷◦◓♫ꜟ ─
⁷꜡♪ⱪ◦fi ─ ≤ ⅔╟┘
⁷꜡♪ⱪ◦fi ─ ≤
⁷꜡♪ⱪ◦fi≤G ♃fiⱤ◒ ─

10 ⁷ ≤ ⌐⅔↑╢G ♃fiⱤ◒
11 ⁷ ╩ ™√♃fiⱤ◒ ─ ≤
12 ⁷ ─
13 ⁷ ♃fiⱤ◒ ─ ┼─
14 ⁷ ─ ≤  1
15 ⁷ ─ ≤  2

ה ─

⌐≈™≡⁸1 ─ ⅔╟┘ ╩ ℮↓≤╩ ∆╢⁹

1
─ ⌐⅔™≡⁸ ⌐≈™≡ ∆╢─≢ ∏ ∆╢↓≤

2

─ ⅔╟┘ ─ ≢ ∆╢⁹

┼─◖ⱷfi♩

─ ⌐╟╡ ╩ ∆╢↓≤⅜№╢⁹

ⱪꜞfi♩ ╩ ∆╢⁹
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♪כ◖ SM32010011 ה 2021

з

Advanced Natural History of Anthropogene з

♫fiⱣכ SCBG11507

2

╗ ⁷

─

─ ╛ ⅜╙√╠∆ ╛ ╩ ⇔ ∕─ ≢ ↕╣√
─ ╛ ⌐≈™≡ ∆╢

─

─ ≤ ─ ⅛╠ ─ ≤ ≤─ ╩ ∆╢
↓≤╩ ≤∆╢

ה

⁷
⁷ ה
⁷
⁷
⁷ ─
⁷ ⌐⅔↑╢
⁷
⁷ ≤
⁷

10 ⁷ ─ ≤
11 ⁷ ─
12 ⁷ ≤
13 ⁷ ≤
14 ⁷
15 ⁷

ה ─

₈ ₉ ╩ ╖⁸ ╩ ╘╢↓≤

1

2

꜠ⱳכ♩≢ ∆╢

┼─◖ⱷfi♩

∆╢ ⌐ ⅝ ╙ ℮ ≢№╢.

₈ ₉ ₈ ₉ ₈ ₉ ₈ ∆═╡≤
₉ ⌂≥⅜ ⌐⌂╢
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♪כ◖ SM32020011 ה 2021

и

Advanced Natural History of Anthropogene и

♫fiⱣכ SCG011501

2

╗ ⁷

─

─ ─ ⌐≈™≡ ∆╢

─

─ ≤ ─ ⅛╠ ─ ─ ╩ ∆╢↓≤╩ ≤∆╢

ה

 ⌐⅔↑╢ ─ ≠↑
 ─ ─
 ─ ─
 ─ ≤
 ─ ≤
 ─ ≤
 ─ ≤⇔≡─
 ╩ ≤∆╢
 ╩ ≤∆╢

10  ─ ─
11  ⌐≈™≡
12  ⌐≈™≡
13  Ⱶꜝfi◖ⱦ♇♅◘▬◒ꜟ ⌐ ∆╢⸗fi☻כfi
14  Ⱶꜝfi◖ⱦ♇♅◘▬◒ꜟ ⌐ ∆╢

ה ─

ⅎ╠╣√ ⌂≥⌐ ⇔≡ ╘ ╪≢⅔ↄ↓≤ │ ⌐ ∆╢↓≤

1

2

꜠ⱳכ♩≢ ∆╢

┼─◖ⱷfi♩

⌐ ∆╢ ╩ ∫≡™╢ ╩ ≤∆╢

₈ ₉ ₈ ₉ ₈ ₉  ⌂≥⅜ ⌐⌂
╢
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♪כ◖ SM32070011 ה 2021

Advanced Spatial Information Science

♫fiⱣכ SCG011505

2

╗ VENKATESH⁷RAGHAVAN

─

─ ─√╘─ Ɫfi♪ꜞfi◓⁸─♃כ♦ ─ ≤ ⁸⅔╟┘ ⌐
⌂ ─☻ⱦכ◘ ⌐≈™≡ ∆╢⁹╕√⁸ ─♪כ♄ⱪfi☻♃fiכ○─╘√─♃כ♦
╙ ∆╢⁹⌂⅔⁸ ⌐♪כ♄Ᵽꜟ⌂☻♃fiכ꜡◓─ ℮♁ⱨ♩►▼▪♠כꜟ╩ ™√ⱪ꜡♩♃▬ⱪ

◦☻♥ⱶ─ ─ ╙ ╦∑≡ ℮⁹

─

▬fi♃כⱠ♇♩ ≢─ ─ ⌐ ↑√ ┘╟⅔Ɫfi♪ꜞfi◓⁸─♃כ♦ ─
≤ ╩ ∆╢⁹╕√⁸ ⌐Web ⱴ♇Ⱨfi◓▪ⱪꜞ◔כ◦ꜛfi╛ ⌐─☻ⱦכ◘ ⇔≡

─ ╛ ╩ ┬⁹

ה

 ◖fi♥fi♠─♩꜠fi♪ ▬fi♃כⱠ♇♩GIS⁸ⱴ♇ⱪ◘כⱣכ
♃כ♦  ≤ ⌂ ☻ⱦכ◘┘╟⅔♃כ♦─
 Web ◘כⱦ☻ Web ⱴ♇Ⱨfi◓◘כⱦ☻⁸Web ⱨ▫כ◘הꜗ♅כⱦ☻⌂≥
≥ⱶ♥☻◦☻כⱬ♃כ♦  fi◦ꜛfi♥☻◒◄♃כ♦
 ▪ⱪꜞ◔כ◦ꜛfi ꜟכ♠ PHP⁸JavaScript, Python⌂≥
 ▬fi♃כⱠ♇♩ⱴ♇Ⱨfi◓▪ⱪꜞ◔כ◦ꜛfi─ ≤
 ⱬ◒♩ꜟⱠ♇♩꞉כ◒
כ♃☻ꜝ  ≤
 ▬fi♃כⱠ♇♩⌐╟╢ ☻ⱦכ◘
 ▬fi♃כⱠ♇♩⌐╟╢ ☻ⱦכ◘
 ≢─ⱪ꜡♩♃▬ⱪ◦☻♥ⱶ
 ≢─ⱪ꜡♩♃▬ⱪ◦☻♥ⱶ
 ≢─ⱪ꜡♩♃▬ⱪ◦☻♥ⱶ
 ⱪ꜡♩♃▬ⱪ◦☻♥ⱶ ─ⱪ꜠♀fi♥כ◦ꜛfi

ה ─

⇔√ ─ ╩⁸ ∏ ⌐ ⇔⁸ ⌐ ╗↓≤⁹╕√⁸ ⌐ ─ ╩ ╡
∆╢↓≤⁹

1

2

≢ ⇔√ⱪ꜡♩♃▬ⱪ◦☻♥ⱶ⌐ ∆╢ ≤꜠ⱳכ♩╩ ⇔≡ ∆╢⁹

┼─◖ⱷfi♩

GIS⁸Ɫ▬Ɽכ♥◐☻♩ⱴכ◒▪♇ⱪ HTML ⁸⅔╟┘Linux⌐ ∆╢ ⅜ ⁹

1. Erik Westra, 2013, Python Geospatial Development, Packt Publishing, ISBN:178216152X
2. Antonio Santiago Perez, 2012, OpenLayers Cookbook, Packt Publishing, ISBN: 1849517843
3. The Open Geospatial Consortium, Inc. (OGC), http://www.opengeospatial.org/
4. OSGeo-Live, https://live.osgeo.org/en/index.html
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♪כ◖ SM32100011 ה 2021

й

Selected Topics in Environmental Geosciences й

♫fiⱣכ SCG011508

1

╗ ⁷

─

╩ ∆╢ ה ה ⌐⅔↑╢ ≤∕─ ⁸ ≤─ ⁸ ─ ה
╛ ⁸ ─ ה ⌂≥⌐≈™≡ ─ ⌂≥╩ ⅎ≡⁸ ─
⌐╟╢ ≤⇔≡ ∆╢⁹

─

⌐ ∆╢ ─ ╩ ╢⁹

ה

OCU UNIPA╛ ≢ ∆╢⁹

ה ─

OCU UNIPA╛ ≢ ∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ ⌂≥⌐╟∫≡ ∆╢⁹

┼─◖ⱷfi♩

≢ ⅜ ╦╢√╘⁸ │OCU UNIPA╛ ≢ ╛ ╩ ∆╢↓≤⁹

⅛╠ ∆╢⁹
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♪כ◖ SM32120011 ה 2021

з

Advanced Earth's Material Science з

♫fiⱣכ SCG021501

2

╗ ⁷

─

ⱴfiꜝה ╛⁸ⱷ☻Ᵽ►▪כ ⌂≥⁸ ─ ╩ ™≡ ─ ╩ ℮ ─ ≤⌂╢
─ ⅎ ⌐≈™≡ ┬⁹ⱷ☻Ᵽ►▪כ ╩ ™√ ─ ─ ≤ ┼─ ⌐≈™≡

∆╢⁹ⱬכ◦♇◒ ─ ≤⁸ⱷ☻Ᵽ►▪כ ╩ ™√ ─ ─ ─
⁹

─

─ ⌂ ◦ꜙ꜠♦▫fi●כ ⁸ ⌂ⱳ♥fi◦ꜗꜟ ≢─◄Ⱡꜟ◑כ ─ ╘ ⁸

ⱷ☻Ᵽ►▪כ ≤ ┼─

ה

Ӈ11 ⁷ⱬכ◦♇◒ ⁷ ─
⁷
⁷◦ꜙ꜠♦▫fi●כ
⁷ ⱳ♥fi◦ꜗꜟ
⁷
⁷ ─
⁷ ⱳ♥fi◦ꜗꜟ⌐╟╢
⁷
⁷
⁷

10 ⁷☻Ⱨfi
11 ⁷
12 ⁷ⱷ☻Ᵽ►▪כ ≤
13 ⁷ⱷ☻Ᵽ►▪כ ─ ┼─ ─
14 ⁷ⱷ☻Ᵽ►▪כ ─ ┼─ ⁸ ─

ה ─

ⱬכ◦♇◒ ─

1

2

≤ ─ ⌐╟╢⁹

┼─◖ⱷfi♩

♥◐☻♩─ ╩ ∆╢⁹

ⱬכ◦♇◒ ⁸ ⁸ⱷ☻Ᵽ►▪ ⁸▪◓Ⱡ ☿fi♃כ
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♪כ◖ SM32130011 ה 2021

и

Advanced Earth's Material Science и

♫fiⱣכ SCG021502

2

╗ ⁷

─

│ ╩ ─◄Ⱡꜟ◑כ ≤∆╢⅜ ⌐│ ≢№╢⁹ ≢ ╢╒≤╪≥ ≡─
│ ╩ ⌂ ╣ ◦☻♥ⱶ ─ ≢─ ≢ ≢⅝╢⁹↓─╟℮⌂ ◦☻♥
ⱶ─ ⌐ ≠™≡ ≢─◄Ⱡꜟ◑כ≤ ─ ╩ ∆╢ ≤ ╩
∆╢⁹

─

─ ⅛╠ √ ─ ─ ⅜ ⌐ ⅎ╢ ─ ≤ ⌂≥╩
⌂ ╩ →≡ ∆╢⁹╕√ ╩ ╗ ⌐╟╢ ─ ╩ ⇔

╩ ⌂ ⅛╠ ∆╢⁹ │ ─ ╩ ™≡ ≤⇔≡ ≢ ™ ─ ╩
⌐≈↑╢≤ ⌐⁸ ⌐ ≠™≡ ╩ ∆╢ ╩ ╘╢⁹

ה

⁷ ⁷ ◦☻♥ⱶ≤│ ⅛⁹ ─ ≤ ─
⁷ ⁷ ─ ≤ ה ≤∕─
⁷ ⁷ ⌐⅔↑╢ ≤
⁷ ⁷ ⁷
⁷ ⁷ ⁷
⁷ ⁷ ⁷ ≤ ─
⁷ ⁷ ─ ╩ ∆╢ ⁷
⁷ ⁷ ─ ╩ ∆╢ ⁷ ♩כ꜠◐≥
⁷ ⁷ ─ ╩ ∆╢ ⁷ ≤ ▬○fi

⁷ ╩ ™√ ≤ ─
⁷ ⌐╟╢ ⁷ ≤
⁷ ⌐╟╢ ⁷ ≤∕─
⁷ ⌐⅔↑╢ ≤ ─
⁷ ⌐⅔↑╢ ≤

ה ─

─ ╩⁸ ─ ⌐ ≢⅝╢ ╕≢ ╖ ╪≢ↄ╢↓≤⁸ ↕╣╢ ╩ ∏╛∫
≡ↄ╢↓≤⁹

1

2

─ ≤ ↕╣√꜠ⱳכ♩≢ ∆╢⁹

┼─◖ⱷfi♩

╩↓⌂∆─│ ≢│№╡╕∑╪⅜⁸ ⌐│⁸ ─ ╩ ╗ ≤ ╩ ⌐ ⇔
≡ ∆╢ ⅜ ⌐ ⇔≡™╢│∏≢∆⁹ ⌐ ╡╕⇔╞℮⁹

 Jacobson M.C. et al. (2000) Earth System Science From Biogeochemical Cycles to Global
Change. International Geophysics Ser. V. 72, Academic Press; Schweitzer G. K. and Resterfield L.
(2010) The aqueous chemistry of the elements. Oxford University Press.
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♪כ◖ SM32140011 ה 2021

з

Advanced Petrology з

♫fiⱣכ SCG021503

2

╗ ⁷

─

ה ╩ ⇔√ ⅛╠ ─ ♄▬♫Ⱶ◒☻╩ ∆╢ ╩ ∆
╢

─

♄▬♫Ⱶ◒☻╩ ─≡⇔≥ꜟכ♠─╘√╢∆ ⅔╟┘ ╩ ⇔
─ ⌐ ⇔≡∕╣╩ ⇔ ♄▬♫Ⱶ◒☻─ ╩ ∆╢

ה

⁷ ⁷ ─ ≤ ≤
⁷ ⁷◑Ⱪ☼◄Ⱡꜟ◑כ≤ ─Ɑ▬꜡fiꜝ◒ה☻►☺►ꜝ◒ ≤CaCO3 ─
⁷ ⁷ ─ ◦ꜙꜝ▬Ⱡⱴכ◌כ─ ≤▪ꜟⱵⱡ ─
⁷ ⁷ ─ ∕─1 ◄Ⱡꜟ◑כ ≤SiO2 ΈNaAlSi3O8 ─
⁷ ⁷ ─ ∕─2 ≤ ◄fi♩꜡Ⱨכ ≤
⁷ ⁷ ─ ∕─3 ─◦ꜙꜝ▬Ⱡⱴכ◌כ─
⁷ ⁷ ─ ∕─1 ─ ≤
⁷ ⁷ ─ ∕─2 ≤
⁷ ⁷ ─ ∕─3 ≤▪▬♁◓ꜝ♇♪

⁷ ─ ∕─4 ─ ≤ Ӈ
⁷ ─ ─ ≤ ♄▬♫Ⱶ◒☻
⁷ ─ ∕─1 ≤└∏╖
⁷ ─ ∕─2 ≤
⁷ ─ ∕─3 ≤
⁷ ♄▬♫Ⱶ◒☻⌐⅔↑╢ ≤

ה ─

╩ ⇔⁸ ⌐ ↑╢√╘⌐│ ╩ ↄ↓≤⅜ ≢№╢⁹∕─√╘⁸ ─ ⌐∕╣
∙╣ ─ ה ╩ ℮↓≤⅜ ╕⇔™⁹

1

2

⌐ ⌂℮ ≢ ∆╢

┼─◖ⱷfi♩

∆╢⁹

Metamorphic Phase Equilibria and Pressure-Temperature-Time Paths (Frank S. Spear, Mineralogical
Society of America), Structural Geology (H. Fossen, Cambridge University Press)
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♪כ◖ SM32150011 ה 2021

и

Advanced Petrology и

♫fiⱣכ SCG021504

2

╗ ⁷

─

⌐│ ⅜ ⌂ ─ ≤∕─ ⅜ ↕╣≡™╢⁹ ⌐ ↕╣√ ─
≤⁸∕↓⅛╠ ↕╣√ ♄▬♫Ⱶ◒☻ ⌐≈™≡ ∆╢↓≤╩ ≤∆╢⁹

─

ה ╩ ™≡ ╩ ∆╢↓≤≢⁸ⱴfi♩ꜟ─ ה ╩ ∆╢
╩ ∆╢⁹

ה

⁷ ─ ≤ ⱴ◓ⱴ─ ⅛╠ ┼™√╢ⱪ꜡☿☻─
⁷ⱴ◓ⱴ─ ≤
⁷ⱴ◓ⱴ ─ ─ 1
⁷ⱴ◓ⱴ ─ ─ 2 ⱴ◓ⱴ ─
⁷ⱴ◓ⱴ ─ ─ 3 ─
⁷ⱴ◓ⱴ ─ ─ 4 ⱴ◓ⱴ─
⁷ⱴ◓ⱴ─ ≤
⁷ⱴ◓ⱴ ה ה
⁷ⱴfi♩ꜟ─ 1 ⱴfi♩ꜟ─

10 ⁷ⱴfi♩ꜟ─ 2 ─ ⌐ ℮ⱴ◓ⱴ ─
11 ⁷ⱴfi♩ꜟ─ 3 ⱴfi♩ꜟ ─ ⌐ ℮ⱴ◓ⱴ ─
12 ⁷ⱴfi♩ꜟ─ 4 ─ ≤ ─
13 ⁷ⱴfi♩ꜟ─ 5 ─ ≤∕─
14 ⁷ ⅛╠ ↕╣╢ⱴfi♩ꜟ♄▬♫Ⱶ◒☻ ╖ ╖ ≤

ה ─

╕≢─ ╩ ╕ⅎ≡ ╩ ℮√╘ ⌐ ╩ ⌐ ℮↓≤ ─ ⌐ ∆╢
╩ ≢ ╘ ∆╢≤ ⌐ ╩ ≢⅝╢

1

2

≢ ℮ ⅔╟┘꜠ⱳכ♩ ≢ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

⌂ │ ∆╢⁹ ≡ ⁹ ─⸗♦ꜞfi◓ ⁸ ⁸ⱴ
◓ⱴ♄▬♫Ⱶ◒☻≤ ⁸ ⁸ⱴfi♩ꜟה ─ ה
⁸ ⁸ⱴ◓ⱴ ┼─ ⁸
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♪כ◖ SM32210011 ה 2021

к

Selected Topics in Earth Evolution Sciences к

♫fiⱣכ SCG021509

1

╗ ⁷

─

─ ╩ ∂≡ ⁸ ⁸ ─ ≤∕─ ⌐≈™≡ ⁸ ה ⁸ ⁸
─ ≢ꜟכ◔☻⌂₁ ╡ →⁸ ─ ⌂≥╩ ⅎ≡⁸ ─ ⌐╟╢ ≤⇔≡ ∆
╢⁹

─

⌐ ∆╢ ─ ╩ ╢

ה

OCU UNIPA╛ ≢ ∆╢

ה ─

OCU UNIPA╛ ≢ ∆╢

1

2

꜠ⱳכ♩ ⌂≥⌐╟∫≡ ∆╢

┼─◖ⱷfi♩

≢ ⅜ ╦╢√╘ │OCU UNIPA╛ ≢ ╛ ╩ ∆╢↓≤

⅛╠ ∆╢
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♪כ◖ SM32260011 ה 2021

Advanced Lecture on Exploration Geophysics

♫fiⱣכ SCG011502

2

╗ ⁷

─

─ ⌐│ ⅜ ↄ ™╠╣≡™╢ ∕─ ╩ ⇔ↄ ⇔ ╕√
⌐ ∆╢√╘⌐│ ♃כ♦╛ ─ ╩ ⌐ ⇔ ╕√ ↄ─ ╩ ╢↓≤⅜

≢№╢ ≢│, ⌐ ™╠╣√ ─ ⌂ ╩ ⌐ ∆╢
↓≤ ⇔≡ ─ ╩ ╢↓≤╩ ≤∆╢

─

ה ─ ╩ ⌐ ∆╢
ה ─ ⌐ ∆╢ ╩ ∆╢
ה ─ ─ ╩ ⌐ ∆╢
ה ─ ⌐ ∆╢ ╩ ∆╢

ה

⁷ ─ ≤
⁷ ─
⁷ ─
⁷ ─
⁷ ─
⁷ ╩ ™√ ⌐ ∆╢ ─ (1)
⁷ ╩ ™√ ⌐ ∆╢ ─ (2)
⁷ ╩ ™√ ⌐ ∆╢ ─ (3)
⁷ ╩ ™√ ⌐ ∆╢ ─ (4)

10 ⁷ ─
11 ⁷ ╩ ™√ ⌐ ∆╢ ─ (1)
12 ⁷ ╩ ™√ ⌐ ∆╢ ─ (2)
13 ⁷ ╩ ™√ ⌐ ∆╢ ─ (3)
14 ⁷ ╩ ™√ ⌐ ∆╢ ─ (4)

ה ─

⇔√ ╩ ↄ ⇔≡⅔ↄ
─ ╩ ⇔ ╩ ╘╢

1

2

⅜ ℮ ⌐╟∫≡ ∆╢

┼─◖ⱷfi♩

─ ⅔╟┘ ─ ╩ ∏ ℮↓≤

─ ╘⌐ ∆╢
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♪כ◖ SM32270011 ה 2021

Urban Geology

♫fiⱣכ SCG011503

2

╗ ⁷

─

─ ╩≤ ⱴⱠכ☺ⱷfi♩─ ⌐≈™≡ ∆╢

─

╩ ⇔ ∕─ ⱴⱠכ☺ⱷfi♩─ ╩ ∆╢↓≤╩ ≤∆╢

ה

1) ─
2) ─
3) ─
4) ─
5) ─
6) ─
7) ─
8) ─
9) ─
10-15) ⱴⱠכ☺ⱷfi♩ ⁸ ⁸ ⁸ ∆═╡⁸ ⁸

ה ─

⌐≥↔ⱴכ♥ ╩ ╘ ╩ ℮

1

2

꜠ⱳכ♩≢ ∆╢

┼─◖ⱷfi♩

⌐≥↔ⱴכ♥ ╩ ╘ ╩ ™ ♦▫☻◌♇◦ꜛfi╩ ─ⱴכ♥╠⅜⌂™ ╩ ╘╢

ⱪꜞfi♩ ╩ ∆╢
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♪כ◖ SM32280011 ה 2021

Advanced Historical Geology

♫fiⱣכ SCG021505

2

╗ ⁷

─

⌐ ↕╣√ ─ ╛ ─ ⌐ ∆╢ ╩ ╖ ╢√
╘─ ╩ ∆╢⁹

─

⌐ ↕╣√ ─ ╛∕─ ─ ⌐≈™≡ ╠ ∆╢√╘─
╩ ∆╢⁹

ה

 ─ ≤ Ӈ ─ Ӈ
 ─
 ─
 ─ ≤
 ─
 ─ ≤ ≤─
 ─ -1
 ─ -2
 ─ ≤

10  ─ ≤
11  ─ ─
12  ◌fiⱩꜞ▪ ─ ─
13  ─ ≤
14  ─ ≤

ה ─

╩№╠⅛∂╘ ╪≢⅔ↄ↓≤⅜ ╕⇔™⁹ │ ╩ ╡ ╡ ꜠ⱳכ♩╩ ∆╢
↓≤⁹

1

2

꜠ⱳכ♩⌐╟∫≡ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

ⱪꜞfi♩╩ ∆╢⁹ ─ ⅜ ⌐⌂╢⁹
James, N.P., and Jones, B. (2016) Origin of Carbonate Sedimentary Rocks, Wiley, 446 p.
Flügel, E. (2004) Microfacies of Carbonate Rocks. Springer-Verlag, Berlin, Heidelberg, 976 pp.
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♪כ◖ SM33010011 ה 2021

Functional Ecology

♫fiⱣכ SCBG11501

2

╗ ⁷

─

₈ ₉≤™℮ ╩ ⇔√─∟⁸ ⅜ ⌐ ╕╣⁸ ↕╣≡™╢ ╖╩ ∆
╢⁹╕√⁸ ≢ ⇔≈≈№╢ ─ ─ ⌐☻ⱳ♇♩╩ ≡⌂⅜╠⁸ ─
≤ ╩ ∆ ─ ⌂ ╡ ╖╩ ∆╢⁹

─

─ ≢∆∫⅛╡ ↕╣√₈ ₉≤™℮ ╩ ⌐ ∆╢⁹ ≤⇔≡⁸↕╕↨╕⌂
⅛╠ ⌐☻ⱳ♇♩╩№≡⁸ ╩ ⇔≈≈ ∆╢ ╛ ⌐≈™≡⁸ ↄ ⅎ╢

╩ ℮↓≤╩ ≤∆╢⁹

ה

⁷ ⁷₩ ╩≥─╟℮⌐≤╠ⅎ╢⅛₩
⁷Ɽꜝ♄▬ⱶ◦ⱨ♩≤│ ⅛
⁷
⁷ ─
⁷ ─
⁷
⁷ ─
⁷ ─

10  
11  √∟─ ≤
12  ─ ≤
13  ─ ≤
14  
15  

ה ─

─ ⅜ ↕╣≡™╢─≢⁸ ∆╢⁹∕╣╠╩ ⌐ ─ ⌐∕╣∙╣
─ ה ╩ ℮↓≤⅜ ╕⇔™⁹

1

2

⌐╟╡ ℮⁹

┼─◖ⱷfi♩

√∟─ ⌐╙√╠↕╣╢ ─ ╛ ⅜ ⇔≡™╢ ⌐ ╩╙∫≡ ⌐
╪≢╒⇔™⁹

╩ ∆╢⁹
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♪כ◖ SM33040011 ה 2021

з

Selected Topics in Global Change ofBio-environment з

♫fiⱣכ SCBG11503

1

╗ ⁷

─

─ ⌐╟╡⁸ ─ ⅜ ⌐ ⅎ╢ ⌐≈™≡─ ╩ ™⁸ ⁸
⁸ ⌂≥─ ─ ™ ╩ ⇔⁸ ⌐ ∆╢ ─ ⌐≈™≡ ∆╢

─

≤ ─ ⌐ ↑╠╣╢ ⌐ ∆╢ ─ ╩ ╢

ה

OCU UNIPA╛ ≢ ∆╢

ה ─

OCU UNIPA╛ ≢ ∆╢

1

2

꜠ⱳכ♩ ⌐╟∫≡ ∆╢

┼─◖ⱷfi♩

≤ ─ ─ ⅜ ╦╣╢ ≢ ⅜ ╦╢√╘ │OCU
UNIPA╛ ≢ ╛ ╩ ∆╢↓≤

⅛╠ ∆╢

190 



♪כ◖ SM33070011 ה 2021

Geoinformatics

♫fiⱣכ SCG011504

2

╗ ⁷

─

─ ⌐ ∆╢ ה ⁸ ⁸ ⁸⅔╟┘ ─◦☻♥ⱶ⌐≈™≡ ∆╢⁹
≤ↄ⌐⁸ ⁸ ⁸ ⌂ ─ ⌂ ⁸ GIS ◦☻
♥ⱶ ─ ⁸⅔╟┘GIS╩ ™√↓╣╠─ ─ ⁸⸗♦ꜞfi◓ ⁸ ♩כ⸗ꜞ
☿fi◦fi◓⌐╟╢ ה ⁸ ╩ ∆╢⁹╕√⁸↓╣╠─ ╩ ╘╢√
╘⌐⁸ ⌐GIS GRASS№╢™│QGIS ╩ ⇔√ ╩ ℮⁹↕╠⌐⁸ ╠ ╩ ♃כ♦⁸⇔ ⅛
╠ ╕≢─ ╩ ℮⁹

─

⌐ ∆╢ ⌂ ≤ↄ⌐⁸ ⌐ ╩⅔⅝⁸∕╣╠╩ ☻כⱬ♃כ♦⁸ ⁸
⁸ ⁸⅔╟┘ ∆╢√╘─ ≤ ⌂ ╩ ≤ ╩ ∂≡ ∆╢⁹

ה

⁷GIS ◦☻♥ⱶ ─
⁷GIS─ ≤
⁷GIS─ ≤
⁷ ⁸ ⁸UTM ⌂≥
⁷ ─♃כ♦ ♃כ♦⁸ ⁸ ה
⁷ ─ ꜠ⱳכ♩
⁷ ─ ♃כ♦⁸ ⁸ ≤
⁷ ─ ⸗♦ꜟ ≤
⁷ ─ ꜠ⱳכ♩

10 ─◓fi◦fi☿♩כ⸗ꜞ⁷ ☿fi◘כ─ ─♃כ♦⁸
11 ╢╟⌐◓fi◦fi☿♩כ⸗ꜞ⁷ ꜞ♬▪ⱷfi♩─
12 ╢╟⌐◓fi◦fi☿♩כ⸗ꜞ⁷ ⌐╟╢ ⁸ ⁸ ⌂≥
13 ⁷ ≢ ⇔√ ⱴכ♥ ≤
14 ⁷ ≢ ⇔√ ─ ─ ≤

ה ─

⇔√ ─ ╩⁸ ⌐ ⇔⁸ ⌐ ╗↓≤⁹╕√⁸ ⌐ ─ ╩ ╡ ∆╢
↓≤⁹

1

2

⌐ ∆╢ ⌂ ─ ⌐ ∆╢ ╛ ─ ⁸⅔╟┘∕╣╠─ ╩
꜠ⱳכ♩ ⌐╟╢ 50 ≤ ⌐ ℮ ⌂ ≤╕≤╘─꜠ⱳכ♩ 50 ≢ ∆╢⁹

┼─◖ⱷfi♩

─√╘⌐ⱨꜞכ○כⱪfi♁כ☻♁ⱨ♩►▼▪─GIS≢№╢GRASS⌂≥╩ ∆╢⁹

₈ ⌐⅔↑╢GRASS GIS ₉, http://www.sci.osaka-cu.ac.jp/~masumoto/vuniv99/
Neteler, M. and Mitasova, H., 2008, Open Source GIS: A GRASS GIS Approach. Third edition.
(Springer, New York).
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♪כ◖ SM33080011 ה 2021

Earth Evolution System

♫fiⱣכ SCBG11508

2

╗ ⁷

─

─ ≢ ─ ≤ ≤─ ╦╡╩ ≤⇔≡ ─ ╩
∆╢

─

─ ⅛╠ ⌐ ╢╕≢ ≤ ⅜≥─╟℮⌐ ╦╡ ™⌂⅜╠ ⌐ ⇔≡⅝√─
⅛╩ ∆╢

ה

⁷ ─ ◦☻♥ⱶ─
⁷ ─ ≤ ◦☻♥ⱶ─
⁷ ⌐⅔↑╢ ─ 40
⁷ ⌐⅔↑╢ ─ 25
⁷ ≤ ─
⁷ ⌐⅔↑╢ ─
⁷◌fiⱩꜞ▪ ─
⁷◌fiⱩꜞ▪ ─
⁷○ꜟ♪ⱦ☻ ⌐⅔↑╢ ─

10 ⁷ ─ ≤ ─
11 ⁷Ɑꜟⱶ ─ ≤∕─ ─
12 ⁷ ─ ≤∕─ ─
13 ⁷ ─ ≤ ─
14 ⁷ ─ ≤ ─
15 ⁷ ◦☻♥ⱶ─

ה ─

⌐ ⌐ ∆╢ ╩ ∆╢ ╩ ⇔ ⌐ ╗↓≤ ╕√ ⌐ ╩ ╡
∆╢↓≤

1

2

⌐≈™≡─꜠ⱳכ♩≢ ∆╢.

┼─◖ⱷfi♩

≤ ─ ≢№╢

⌐ ⇔⌂™ ⱪꜞfi♩╩ ∆╢.
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♪כ◖ SM33100011 ה 2021

Selected Topics of Advanced Biology

♫fiⱣכ SCBG11506

1

╗ ⁷

─

⌐ ∆╢ ⌂ ╩⁸ ה ─ ⅜ ∆╢⁹

─

⌐ ∆╢ ⌂ ╩ ╢⁹

ה

OCU UNIPA╛ ≢ ∆╢⁹

ה ─

OCU UNIPA╛ ≢ ∆╢⁹

1

2

⁸꜠ⱳ⁸♩כ ⌐╟∫≡ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

⅛╠ ∆╢⁹
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♪כ◖ SM33130011 ה 2021

Advanced Geoinformatics

♫fiⱣכ SCG011511

2

╗ ⁷

─

◖fiⱧꜙכ♃╩ ™≡⁸ ─ ─ ╩ ∆ ⸗♦ꜟ╩ ה ∆╢ ╩ ∆╢⁹╕
√⁸⸗♦ꜟ─ ⌐ ⌂ ╛ ╩ ╠⅛♃כ♦◓fiꜞכⱲ╛♃כ♦ ∆╢ ╩ ∆╢⁹

╩ ╘╢√╘⌐⁸GIS ◦☻♥ⱶ ⌂≥╩ ™√ ╩ ℮⁹

─

≤◖fiⱧꜙכ♃╩ ™√ ╩ ⇔≡⁸ ╛ ─ ⁸ ⸗♦ꜟ─ ≤
╩ ∆╢⁹

ה

1 ⁷ ─
2 ⁷ ─ ≤ ─
3 ⁷ ╩♃כ♦ ™√ ─
4 ⁷ ה ╩ ™√ ─
5 ⁷ ╩ ™√ ─
6 ⁷ ⸗♦ꜟ─
7 ⁷ ⸗♦ꜟ─ ─
8 ⁷ ⸗♦ꜟ─ ⸗♦ꜟ─
9 ⁷ ⸗♦ꜟ─
10 ⁷GIS╩ ™√ ⸗♦ꜟ─ ─
11 ⁷GIS╩ ™√ ⸗♦ꜟ─ ⸗♦ꜟ─
12 ⁷GIS╩ ™√ ⸗♦ꜟ─
13 ⁷ ─
14 ⁷ ⸗♦ꜟ─ ≤

ה ─

⇔√ ╩ ⌐ ⇔⁸ ⌐ ╗↓≤⁹╕√⁸ ⌐ ─ ╩ ∆╢↓≤⁹

1

2

꜠ⱳכ♩⌐╟∫≡ ∆╢⁹

┼─◖ⱷfi♩

─√╘⌐ⱨꜞכ○כⱪfi♁כ☻♁ⱨ♩►▼▪─GIS≢№╢GRASS⌂≥╩ ∆╢⁹

╛ ╩ ⇔√♥◐☻♩╩ ∆╢⁹
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♪כ◖ SM34020013 ה 2021 ⁸2021

 M

Advanced Research Course for Master's Thesis of Science

♫fiⱣכ SCARC1601

6

╗

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸

⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

─ ╩ ╕ⅎ⁸ ⌂ ╩ ─ ─╙≤⌐ ⇔⁸ ─ ⁸ ╛
⁸ ─ ╩ ⇔⁸∕─ⱪ꜡☿☻≤ ╩ ≤⇔≡╕≤╘╢⁹

─

╩ ⇔≡⁸ ⁸ ─ ─ ≤⌂╢ ⁸ ⌐≈™≡─ ⌂ ה ╩
∆╢⁹╕√⁸ ─ ⁸ ─ ⁸ ╛ ⁸ ─ ≤∕─ ╩ ∆

╢ ╩ ⌐≈↑╢⁹

ה

∕╣∙╣⌐ ⇔⁸ ─ ⁸ ─ ⁸ ╛ ⁸ ─ ≤ ⌂≥─
╩ ™⁸ ─ ⌐ ⌂ ╩ ⅎ╢⁹

ה ─

⅛╠ ∆╢⁹╕√⁸ ─⧵┘╟⅔ⱴכ♥ ⌐ ∂≡⁸ ⌂♥◐☻♩╛ ╩ ≢
⇔ ⇔ ⌂ ╩ ℮↓≤⁹

1

2

⁸ ⁸ ╩ ╗ ⁹

┼─◖ⱷfi♩

⅔╟┘ ₉⌐ ∏ ⇔≡⅔ↄ↓≤⁹

∆╢⁹
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♪כ◖ SM34020023 ה 2021 ⁸2021

 M

Advanced Research Course for Master's Thesis of Science

♫fiⱣכ SCARC1601

6

╗
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

⁸ ⁸∕╣∙╣─ ─ ╩ ╕ⅎ⁸ ⌂ ╩ ─ ─╙≤⌐ ⇔⁸
─ ⁸ ╛ ⁸ ─ ╩ ⇔⁸∕─ⱪ꜡☿☻≤ ╩ ≤⇔≡╕≤╘

╢⁹

─

╩ ⇔≡⁸ ⁸ ─ ─ ≤⌂╢ ⁸ ⌐≈™≡─ ⌂ ה ╩
∆╢⁹╕√⁸ ─ ⁸ ─ ⁸ ╛ ⁸ ─ ≤∕─ ╩ ∆

╢ ╩ ⌐≈↑╢⁹

ה

∕╣∙╣⌐ ⇔⁸ ─ ⁸ ─ ⁸ ╛ ⁸ ─ ≤ ⌂≥─
╩ ™⁸ ─ ⌐ ⌂ ╩ ⅎ╢⁹

ה ─

⅛╠ ∆╢⁹╕√⁸ ─⧵┘╟⅔ⱴכ♥ ⌐ ∂≡⁸ ⌂♥◐☻♩╛ ╩ ≢
⇔ ⇔ ⌂ ╩ ℮↓≤⁹

1

2

⁸ ⁸ ╩ ╗ ⁹

┼─◖ⱷfi♩

⅔╟┘ ₉⌐ ∏ ⇔≡⅔ↄ↓≤⁹

∆╢⁹
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♪כ◖ SM34030013 ה 2021 ⁸2021

 M )

Exercises in Science of Biomolecules

♫fiⱣכ SCB011509

4

╗ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

─ ─ ╩ ╘╢≤≤╙⌐ ™ ─ ╩│⅛╢√╘ ╛
⌂ ─ ╩ ℮ ⅜ ─ ╩ ⇔ ∆╢

─

─ ─ ╩ ┘ ─ ≤ ╩ ℮↓≤≢ ⌐⅔↑╢ ™
╩ ℮ ╕√ ─ ─≡™≈⌐ⱴכ♥ ╩ ⇔ ╩ ℮↓≤≢ ─ ╩ ↄ
⇔ ∆╢ ╩ ⌐≈↑╢

ה

─ ™ ╛ ─ ╩ ╢≤ ⌐ ─ ╩ ⇔≡ ♥◐☻♩─ ╛
─ ╩ ℮ ╕√ ─ ─ⱴכ♥ ╩ ∆╢↓≤≢ ─ ╩ ∆╢≤

≤╙⌐ ╕≤╘ ╛ ╩ ℮ ╩ ℮
─ ♥◐☻♩╩ ™√
─
─ ─ ≤

─ ─≡™≈⌐ⱴכ♥ ─ ≤
☿Ⱶ♫כ ≢─ ─ ─
☿Ⱶ♫כ ≢─ ─

ה ─

⅛╠ ∆╢ ╕√ ─⧵┘╟⅔ⱴכ♥ ⌐ ∂≡ ╩╕≤╘╢⌂≥ ╩ ╠⌂
™↓≤

1

2

꜠ⱳכ♩ ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢

┼─◖ⱷfi♩

∆╢⁹

⅛╠ ∆╢⅜ ⌂♥◐☻♩╛ ╩ ≢ ⇔ ⇔ ⌂ ╩ ℮↓≤╩
∆╢
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♪כ◖ SM34040013 ה 2021 ⁸2021

 M )

Exercises in Science of Biomolecules

♫fiⱣכ SCB011609

4

╗ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

─ ─ ╩ ╘╢≤≤╙⌐ ™ ─ ╩│⅛╢√╘ ╛
⌂ ─ ╩ ℮ ⅜ ─ ╩ ⇔ ∆╢

─

─ ─ ╩ ┘ ─ ≤ ╩ ℮↓≤≢ ⌐⅔↑╢ ™
╩ ℮ ╕√ ─ ─≡™≈⌐ⱴכ♥ ╩ ⇔ ╩ ℮↓≤≢ ─ ╩ ↄ
⇔ ∆╢ ╩ ⌐≈↑╢

ה

─ ™ ╛ ─ ╩ ╢≤ ⌐ ─ ╩ ⇔≡ ♥◐☻♩─ ╛
─ ╩ ℮ ╕√ ─ ─ⱴכ♥ ╩ ∆╢↓≤≢ ─ ╩ ∆╢≤

≤╙⌐ ╕≤╘ ╛ ╩ ℮ ╩ ℮
─ ♥◐☻♩╩ ™√
─
─ ─ ≤

─ ─≡™≈⌐ⱴכ♥ ─ ≤
☿Ⱶ♫כ ≢─ ─ ─
☿Ⱶ♫כ ≢─ ─

ה ─

⅛╠ ∆╢ ╕√ ─⧵┘╟⅔ⱴכ♥ ⌐ ∂≡ ╩╕≤╘╢⌂≥ ╩ ╠⌂
™↓≤

1

2

꜠ⱳכ♩ ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢

┼─◖ⱷfi♩

∆╢⁹

⅛╠ ∆╢⅜ ⌂♥◐☻♩╛ ╩ ≢ ⇔ ⇔ ⌂ ╩ ℮↓≤╩
∆╢
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♪כ◖ SM34050013 ה 2021 ⁸2021

 M )

Exercises in Molecular Biofunctions

♫fiⱣכ SCB021509

4

╗ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

─ ─ ╩ ╘╢≤≤╙⌐ ™ ─ ╩│⅛╢√╘ ╛
⌂ ─ ╩ ℮ ⅜ ─ ╩ ⇔ ∆╢

─

─ ─ ╩ ┘ ─ ≤ ╩ ℮↓≤≢ ⌐⅔↑╢ ™
╩ ℮ ╕√ ─ ─≡™≈⌐ⱴכ♥ ╩ ⇔ ╩ ℮↓≤≢ ─ ╩ ↄ
⇔ ∆╢ ╩ ⌐≈↑╢

ה

─ ™ ╛ ─ ╩ ╢≤ ⌐ ─ ╩ ⇔≡ ♥◐☻♩─ ╛
─ ╩ ℮ ╕√ ─ ─ⱴכ♥ ╩ ∆╢↓≤≢ ─ ╩ ∆╢≤

≤╙⌐ ╕≤╘ ╛ ╩ ℮ ╩ ℮
─ ♥◐☻♩╩ ™√
─
─ ─ ≤

─ ─≡™≈⌐ⱴכ♥ ─ ≤
☿Ⱶ♫כ ≢─ ─ ─
☿Ⱶ♫כ ≢─ ─

ה ─

⅛╠ ∆╢ ╕√ ─⧵┘╟⅔ⱴכ♥ ⌐ ∂≡ ╩╕≤╘╢⌂≥ ╩ ╠⌂
™↓≤

1

2

꜠ⱳכ♩ ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢

┼─◖ⱷfi♩

∆╢⁹

⅛╠ ∆╢⅜ ⌂♥◐☻♩╛ ╩ ≢ ⇔ ⇔ ⌂ ╩ ℮↓≤╩
∆╢

199 



♪כ◖ SM34060013 ה 2021 ⁸2021

 M )

Exercises in Molecular Biofunctions

♫fiⱣכ SCB021609

4

╗ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

─ ─ ╩ ╘╢≤≤╙⌐ ™ ─ ╩│⅛╢√╘ ╛
⌂ ─ ╩ ℮ ⅜ ─ ╩ ⇔ ∆╢

─

─ ─ ╩ ┘ ─ ≤ ╩ ℮↓≤≢ ⌐⅔↑╢ ™
╩ ℮ ╕√ ─ ─≡™≈⌐ⱴכ♥ ╩ ⇔ ╩ ℮↓≤≢ ─ ╩ ↄ
⇔ ∆╢ ╩ ⌐≈↑╢

ה

─ ™ ╛ ─ ╩ ╢≤ ⌐ ─ ╩ ⇔≡ ♥◐☻♩─ ╛
─ ╩ ℮ ╕√ ─ ─ⱴכ♥ ╩ ∆╢↓≤≢ ─ ╩ ∆╢≤

≤╙⌐ ╕≤╘ ╛ ╩ ℮ ╩ ℮
─ ♥◐☻♩╩ ™√
─
─ ─ ≤

─ ─≡™≈⌐ⱴכ♥ ─ ≤
☿Ⱶ♫כ ≢─ ─ ─
☿Ⱶ♫כ ≢─ ─

ה ─

⅛╠ ∆╢ ╕√ ─⧵┘╟⅔ⱴכ♥ ⌐ ∂≡ ╩╕≤╘╢⌂≥ ╩ ╠⌂
™↓≤

1

2

꜠ⱳכ♩ ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢

┼─◖ⱷfi♩

∆╢⁹

⅛╠ ∆╢⅜ ⌂♥◐☻♩╛ ╩ ≢ ⇔ ⇔ ⌂ ╩ ℮↓≤╩
∆╢
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♪כ◖ SM34070013 ה 2021 ⁸2021

 M )

Exercises in Functional Biology of  Natural History

♫fiⱣכ SCB031510

4

╗
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷

─

─ ─ ╩ ╘╢≤≤╙⌐ ™ ─ ╩│⅛╢√╘
╛ ⌂ ─ ╩ ℮ ⅜ ─ ╩ ⇔ ∆╢

─

─ ─ ╩ ┘ ─ ≤ ╩ ℮↓≤≢ ⌐⅔↑╢ ™
╩ ℮ ╕√ ─ ─≡™≈⌐ⱴכ♥ ╩ ⇔ ╩ ℮↓≤≢ ─ ╩ ↄ
⇔ ∆╢ ╩ ⌐≈↑╢

ה

─ ™ ╛ ─ ╩ ╢≤ ⌐ ─ ╩ ⇔≡ ♥◐☻♩─ ╛
─ ╩ ℮ ╕√ ─ ─ⱴכ♥ ╩ ∆╢↓≤≢ ─ ╩ ∆╢≤

≤╙⌐ ╕≤╘ ╛ ╩ ℮ ╩ ℮
─ ♥◐☻♩╩ ™√
─
─ ─ ≤

─ ─≡™≈⌐ⱴכ♥ ─ ≤
☿Ⱶ♫כ ≢─ ─ ─
☿Ⱶ♫כ ≢─ ─

ה ─

⅛╠ ∆╢ ╕√ ─⧵┘╟⅔ⱴכ♥ ⌐ ∂≡ ╩╕≤╘╢⌂≥ ╩ ╠⌂
™↓≤

1

2

꜠ⱳכ♩ ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢

┼─◖ⱷfi♩

∆╢⁹

⅛╠ ∆╢⅜ ⌂♥◐☻♩╛ ╩ ≢ ⇔ ⇔ ⌂ ╩ ℮↓≤╩
∆╢
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♪כ◖ SM34080013 ה 2021 ⁸2021

 M )

Exercises in Functional Biology of  Natural History

♫fiⱣכ SCB031610

4

╗
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷

─

─ ─ ╩ ╘╢≤≤╙⌐ ™ ─ ╩│⅛╢√╘
╛ ⌂ ─ ╩ ℮ ⅜ ─ ╩ ⇔ ∆╢

─

─ ─ ╩ ┘ ─ ≤ ╩ ℮↓≤≢ ⌐⅔↑╢ ™
╩ ℮ ╕√ ─ ─≡™≈⌐ⱴכ♥ ╩ ⇔ ╩ ℮↓≤≢ ─ ╩ ↄ
⇔ ∆╢ ╩ ⌐≈↑╢

ה

─ ™ ╛ ─ ╩ ╢≤ ⌐ ─ ╩ ⇔≡ ♥◐☻♩─ ╛
─ ╩ ℮ ╕√ ─ ─ⱴכ♥ ╩ ∆╢↓≤≢ ─ ╩ ∆╢≤

≤╙⌐ ╕≤╘ ╛ ╩ ℮ ╩ ℮
─ ♥◐☻♩╩ ™√
─
─ ─ ≤

─ ─≡™≈⌐ⱴכ♥ ─ ≤
☿Ⱶ♫כ ≢─ ─ ─
☿Ⱶ♫כ ≢─ ─

ה ─

⅛╠ ∆╢ ╕√ ─⧵┘╟⅔ⱴכ♥ ⌐ ∂≡ ╩╕≤╘╢⌂≥ ╩ ╠⌂
™↓≤

1

2

꜠ⱳכ♩ ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢

┼─◖ⱷfi♩

∆╢⁹

⅛╠ ∆╢⅜ ⌂♥◐☻♩╛ ╩ ≢ ⇔ ⇔ ⌂ ╩ ℮↓≤╩
∆╢
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♪כ◖ SM34090013 ה 2021 ⁸2021

 M )

Exercises in Environmental Geosciences

♫fiⱣכ SCG011510

4

╗ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

─ ─ ╩ ┘ ─ ≤ ╩ ℮⁹╕√⁸ ─ ─≡™≈⌐ⱴכ♥
╩ ⇔⁸ ╩ ℮⁹

─

─ ─ ╩ ╘╢≤≤╙⌐⁸ ™ ─ ╩ ╢√╘⁸ ╛
⌂ ─ ╩ ℮⁹

ה

╟╡ ∆╢⁹

ה ─

ⅎ╠╣√ ⌂≥╩ ╘ ╪≢⅔ↄ↓≤⁹ │ ⌐ ∆╢↓≤⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹
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♪כ◖ SM34100013 ה 2021 ⁸2021

 M )

Exercises in Environmental Geosciences

♫fiⱣכ SCG011601

4

╗ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

─ ─ ╩ ┘ ─ ≤ ╩ ℮⁹╕√⁸ ─ ─≡™≈⌐ⱴכ♥
╩ ⇔⁸ ╩ ℮⁹

─

─ ─ ╩ ╘╢≤≤╙⌐⁸ ™ ─ ╩ ╢√╘⁸ ╛
⌂ ─ ╩ ℮⁹

ה

╟╡ ∆╢⁹

ה ─

ⅎ╠╣√ ⌂≥╩ ╘ ╪≢⅔ↄ↓≤⁹ │ ⌐ ∆╢↓≤⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹
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♪כ◖ SM34110013 ה 2021 ⁸2021

 M )

Exercises in Earth Evolution Sciences

♫fiⱣכ SCG021510

4

╗ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

─ ─ ╩ ┘ ─ ≤ ╩ ℮⁹╕√⁸ ─ ─≡™≈⌐ⱴכ♥
╩ ⇔⁸ ╩ ℮⁹

─

─ ─ ╩ ╘╢≤≤╙⌐⁸ ™ ─ ╩ ╢√╘⁸ ╛
⌂ ─ ╩ ℮⁹

ה

⌐╟╡ ∆╢⁹

ה ─

ⅎ╠╣√ ⌂≥╩ ╘ ╪≢⅔ↄ↓≤⁹ │ ⌐ ∆╢↓≤⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹
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♪כ◖ SM34120013 ה 2021 ⁸2021

 M )

Exercises in Earth Evolution Sciences

♫fiⱣכ SCG021601

4

╗ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

─ ─ ╩ ┘ ─ ≤ ╩ ℮⁹╕√⁸ ─ ─≡™≈⌐ⱴכ♥
╩ ⇔⁸ ╩ ℮⁹

─

─ ─ ╩ ╘╢≤≤╙⌐⁸ ™ ─ ╩ ╢√╘⁸ ╛
⌂ ─ ╩ ℮⁹

ה

⌐╟╡ ∆╢⁹

ה ─

ⅎ╠╣√ ⌂≥╩ ╘ ╪≢⅔ↄ↓≤⁹ │ ⌐ ∆╢↓≤⁹

1

2

⁸꜠ⱳ⁸♩כ☿Ⱶ♫כ≢─ ╩ ⌐ ∆╢⁹

┼─◖ⱷfi♩

∆╢⁹

∆╢⁹
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♪כ◖ SM34130013 ה 2021 ⁸2021

з

Advanced Research Course for Master's Thesis of Biology I

♫fiⱣכ SCARC1501

6

╗

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸

⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

─ ╩ ╕ⅎ ⌂ ╩ ─ ─╙≤⌐ ⇔ ─ ╛
─ ╩ ⇔ ∕─ⱪ꜡☿☻≤ ╩ ≤⇔≡╕≤╘╢

─

╩ ⇔≡ ─ ─ ≤⌂╢ ⌐≈™≡─ ⌂ ה ╩
∆╢ ╕√ ─ ─ ╛ ─ ≤∕─ ╩ ∆

╢ ╩ ⌐≈↑╢

ה

─ │
─™∏╣⅛─

⌐ ⇔≡ ─ ─╙≤≢ ⌂ ╩ ⇔≡ ╩ ╘ ─ ⌐ ╡ ╗⁹
─ⱴכ♥ ╛ ─ ⌐≈™≡ ∆╢
╩ ℮√╘─ ⌂ ╛ⱨ▫כꜟ♪꞉כ◒─ ⌐≈™≡ ∆╢

╠╣√ ─ ╛ ─⇔⅛√⌐≈™≡ ∆╢
╩ ╘≡ ─╕≤╘⅛√╛ ─ ⌐≈™≡ ∆╢
─ ⌂≥ ╩ ∆╢ ⌐ ≤⌂╢ ─ ⌐≈™≡ ∆╢
⌐≈™≡─ ─ ╘ ⌐≈™≡ ∆╢

ה ─

⅛╠ ∆╢ ╕√ ─⧵┘╟⅔ⱴכ♥ ⌐ ∂≡ ⌂♥◐☻♩╛ ╩ ≢
⇔ ⇔ ⌂ ╩ ℮↓≤

1

2

⌂≥⌐╟╡ ⌐ ∆╢

┼─◖ⱷfi♩

⅔╟┘ ⌐ ∏ ⇔≡⅔ↄ↓≤

∆╢
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♪כ◖ SM34140013 ה 2021 ⁸2021

и

Advanced Research Course for Master's Thesis of Biology II

♫fiⱣכ SCARC1601

6

╗

⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸

⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

─ ╩ ╕ⅎ ⌂ ╩ ─ ─╙≤⌐ ⇔ ─ ╛
─ ╩ ⇔ ∕─ⱪ꜡☿☻≤ ╩ ≤⇔≡╕≤╘╢

─

╩ ⇔≡ ─ ─ ≤⌂╢ ⌐≈™≡─ ⌂ ה ╩
∆╢ ╕√ ─ ─ ╛ ─ ≤∕─ ╩ ∆

╢ ╩ ⌐≈↑╢

ה

─ │
─™∏╣⅛─

⌐ ⇔≡ ─ ─╙≤≢ ⌂ ╩ ⇔≡ ╩ ╘ ─ ⌐ ╡ ╗⁹
─ⱴכ♥ ╛ ─ ⌐≈™≡ ∆╢
╩ ℮√╘─ ⌂ ╛ⱨ▫כꜟ♪꞉כ◒─ ⌐≈™≡ ∆╢

╠╣√ ─ ╛ ─⇔⅛√⌐≈™≡ ∆╢
╩ ╘≡ ─╕≤╘⅛√╛ ─ ⌐≈™≡ ∆╢
─ ⌂≥ ╩ ∆╢ ⌐ ≤⌂╢ ─ ⌐≈™≡ ∆╢
⌐≈™≡─ ─ ╘ ⌐≈™≡ ∆╢

ה ─

⅛╠ ∆╢ ╕√ ─⧵┘╟⅔ⱴכ♥ ⌐ ∂≡ ⌂♥◐☻♩╛ ╩ ≢
⇔ ⇔ ⌂ ╩ ℮↓≤

1

2

⌂≥⌐╟╡ ⌐ ∆╢

┼─◖ⱷfi♩

⅔╟┘ ⌐ ∏ ⇔≡⅔ↄ↓≤

∆╢

208 



♪כ◖ SM34150013 ה 2021 ⁸2021

з

Advanced Research Course for Master's Thesis of Geosciences I

♫fiⱣכ SCARC1501

6

╗
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

⁸ ⁸∕╣∙╣─ ─ ╩ ╕ⅎ⁸ ⌂ ╩ ─ ─╙≤⌐ ⇔⁸
─ ⁸ ╛ ⁸ ─ ╩ ⇔⁸∕─ⱪ꜡☿☻≤ ╩ ≤⇔≡╕≤╘

╢⁹

─

╩ ⇔≡⁸ ⁸ ─ ─ ≤⌂╢ ⁸ ⌐≈™≡─ ⌂ ה ╩
∆╢⁹╕√⁸ ─ ⁸ ─ ⁸ ╛ ⁸ ─ ≤∕─ ╩ ∆

╢ ╩ ⌐≈↑╢⁹

ה

∕╣∙╣⌐ ⇔⁸ ─ ⁸ ─ ⁸ ╛ ⁸ ─ ≤ ⌂≥─
╩ ™⁸ ─ ⌐ ⌂ ╩ ⅎ╢⁹

ה ─

⅛╠ ∆╢⁹╕√⁸ ─⧵┘╟⅔ⱴכ♥ ⌐ ∂≡⁸ ⌂♥◐☻♩╛ ╩ ≢
⇔ ⇔ ⌂ ╩ ℮↓≤⁹

1

2

⁸ ⁸ ╩ ╗ ⁹

┼─◖ⱷfi♩

⅔╟┘ ₉⌐ ∏ ⇔≡⅔ↄ↓≤⁹

∆╢⁹
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⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷ ⁸
⁷ ⁸ ⁷ ⁸ ⁷ ⁸ ⁷

─

⁸ ⁸∕╣∙╣─ ─ ╩ ╕ⅎ⁸ ⌂ ╩ ─ ─╙≤⌐ ⇔⁸
─ ⁸ ╛ ⁸ ─ ╩ ⇔⁸∕─ⱪ꜡☿☻≤ ╩ ≤⇔≡╕≤╘

╢⁹

─

╩ ⇔≡⁸ ⁸ ─ ─ ≤⌂╢ ⁸ ⌐≈™≡─ ⌂ ה ╩
∆╢⁹╕√⁸ ─ ⁸ ─ ⁸ ╛ ⁸ ─ ≤∕─ ╩ ∆

╢ ╩ ⌐≈↑╢⁹

ה

∕╣∙╣⌐ ⇔⁸ ─ ⁸ ─ ⁸ ╛ ⁸ ─ ≤ ⌂≥─
╩ ™⁸ ─ ⌐ ⌂ ╩ ⅎ╢⁹

ה ─

⅛╠ ∆╢⁹╕√⁸ ─⧵┘╟⅔ⱴכ♥ ⌐ ∂≡⁸ ⌂♥◐☻♩╛ ╩ ≢
⇔ ⇔ ⌂ ╩ ℮↓≤⁹

1

2

⁸ ⁸ ╩ ╗ ⁹

┼─◖ⱷfi♩

⅔╟┘ ₉⌐ ∏ ⇔≡⅔ↄ↓≤⁹

∆╢⁹
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─

⅜ ≢ ה ╩ ℮↓≤╩ ⇔ ⌂ ⌐⅔↑╢ ╩ ╗↓≤⁹

─

≢─ ⌐╟╡ ─ ╛ ─ ─╖⌂╠∏ ⅜ ⌐⅔↑╢
─ ה ─ ⌂◖Ⱶꜙ♬♥▫⌐ ∆╢↓≤╩ ≤∆╢⁹

ה

∕╣∙╣⌐ ⇔⁸ ─ ה ⅔╟┘ ─ ⁸ ─ ⁸
⌂≥╩ ™⁸ ⌂ ╩ ⅎ╢⁹ ≢─ ⌐╟╢ⱪ꜠♀fi♥כ◦ꜛfi ⌐≈™≡╙ ∆╢⁹
⁸ ╩ ℮⁹

ה ─

⅛╠ ∆╢⁹╕√⁸ ╩ ╠ ⇔ ⇔⁸ ⌐ ⌂ ╩ ℮⁹

1

2

ה ─ ⌐╟╡ ∆╢⁹ ≢─ⱪ꜠♀fi♥כ◦ꜛfi⁸◖Ⱶꜙ♬◔כ◦ꜛfi─☻◐ꜟ─
⌐≈™≡╙ ה ∆╢⁹

┼─◖ⱷfi♩

─ ⌐≈™≡│⁸ ⌐ ≤ ∏ ∆╢↓≤⁹

∆╢⁹
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─

≢─ ⌐╟╡⁸ ─ ╛ ─ ─╖⌂╠∏⁸ ⅜ ⌐⅔↑╢
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∆╢⁹ ⁸ ╩ ℮⁹
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⅛╠ ∆╢⁹╕√⁸ ╩ ╠ ⇔ ⇔⁸ ⌐ ⌂ ╩ ℮⁹
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ה ─ ⌐╟╡ ∆╢⁹ ≢─ⱪ꜠♀fi♥כ◦ꜛfi ◖Ⱶꜙ♬◔כ◦ꜛfi─☻◐ꜟ─
⌐≈™≡╙ ∆╢⁹

┼─◖ⱷfi♩
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≢─ ⌐╟╡⁸ ─ ╛ ─ ─╖⌂╠∏⁸ ⅜ ⌐⅔↑╢
─ ה ─ ⌂◖Ⱶꜙ♬♥▫⌐ ∆╢↓≤╩ ≤∆╢⁹
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∕╣∙╣⌐ ⇔⁸ ─ ה ⅔╟┘ ─ ⁸ ─ ⁸ №╢
™│ ⌂≥╩ ™⁸ ⌂ ╩ ⅎ╢⁹ ≢─ ⌐╟╢ⱪ꜠♀fi♥כ◦ꜛfi ⌐≈™≡╙
∆╢⁹ ⁸ ╩ ℮⁹

ה ─

⅛╠ ∆╢⁹╕√⁸ ╩ ╠ ⇔ ⇔⁸ ⌐ ⌂ ╩ ℮⁹

1

2

ה ─ ⌐╟╡ ∆╢⁹ ≢─ⱪ꜠♀fi♥כ◦ꜛfi ◖Ⱶꜙ♬◔כ◦ꜛfi─☻◐ꜟ─
⌐≈™≡╙ ∆╢⁹

┼─◖ⱷfi♩

─ ⌐≈™≡│⁸ ⌐ ≤ ∏ ∆╢↓≤⁹
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⅛╠ ∆╢⁹╕√⁸ ╩ ╠ ⇔ ⇔⁸ ⌐ ⌂ ╩ ℮⁹
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ה ─ ⌐╟╡ ∆╢⁹ ≢─ⱪ꜠♀fi♥כ◦ꜛfi ◖Ⱶꜙ♬◔כ◦ꜛfi─☻◐ꜟ─
⌐≈™≡╙ ∆╢⁹

┼─◖ⱷfi♩
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∆╢⁹
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ה
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⌐≈™≡╙ ∆╢⁹

┼─◖ⱷfi♩
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─
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ה

Academic staffs support each student to find the universities or research institutes that fit
his/her research topics, to set up research plan, and to present research or experimental
results in English. After returning home, students are required to report their research
activities abroad.

ה ─

⅛╠ ∆╢⁹╕√⁸ ╩ ╠ ⇔ ⇔⁸ ⌐ ⌂ ╩ ℮⁹

1
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┼─◖ⱷfi♩
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┼─◖ⱷfi♩

ה ─ ⅛╠ ╘≡⁸ ╕≢ ∆╢⁹

/ ₈ ─♄▬♫Ⱶ◒☻/ ≤ ─ ₉
/ / / ⁷₈ ₉

1

ה

1st⁷Introduction
2nd  Quantum condensation
3rd⁷Superfluidity
4th⁷Quantized vortex
5th⁷Quantized vortex in superfluid helium
6th⁷Dynamics of quantized vortex (1)
7th⁷Dynamics of quantized vortex (2)
8th⁷Classical turbulence
9th⁷Quantum turbulence: history
10th⁷Quantum turbulence: statistical laws
11th⁷Atomic Bose-Einstein condensate(BEC)
12th⁷Quantized vortex in atomic BECs
13th⁷Quantum turbulence in atomic BECs
14th⁷Multicomponent BECs

ה ─

⁸ ╩ ⇔⁸ ⌐ ↕╣√ ╩ ⅝⁸ ↕╣√ ╩ ╗↓≤⁹

Students submit the reports for the problems proposed in classes.  The course grade will be based
on the reports.

╗ ⁷ ⁸ ⁷

─

─ ≤⁸∕─ ┼─ ╩ ∆╢ ⅜ ≢№╢⁹

─

─ ⌐≈™≡ ⇔⁸ ╩ ≢ ╘╢╟℮⌐⌂╢↓≤╩ ≤∆╢⁹

Quantum Statistical Physics з

♫fiⱣכ SAPL31503
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