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ݔ

ݕ ൌ ݂ሺݔሻ
f : function 䠄㛵ᩘ䞉ᶵ⬟䞉స⏝䠅

䠍.䠍 㛵ᩘ䛸䛿
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ධຊ䛥䜜䛯ᩘ䜢
䠎ಸ䛩䜛

ݕݔ

ݕ ൌ ݔʹ

㛵ᩘ䛾౛䠍

つに 1， y = 2 × 1 = 2

つに3.4=2×3=6__
2 X x



ධຊ䛥䜜䛯ᩘ䜢
䠎஌䛩䜛

ݕݔ

㛵ᩘ䛾౛䠎

ݕ ൌ ଶݔ

1 2 = x x x

32=3×3

た1.なに1つ
に2. はいた4 "！！

ド○x = - 1 .
y=1-1）×a）
= 1



ධຊ䛧䛯
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ݕ ൌ ݔ
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䠍.䠎 㛵ᩘ䛸䜾䝷䝣
㛵ᩘ ݕ ൌ ݂ ݔ 䛾䜾䝷䝣 䠄 ݂ ݔ ൌ ଶ䛾ሙྜ䠅ݔ

� ධຊ䛧䛯 䛻ᑐᛂ䛩䜛ݔ ݂ ݔ 䜢ィ⟬䛧䛶Ⅼ ǡݔ ݂ ݔ 䜢ᥥ䛟

� ݔ ൌ Ͳ䋻㻌݂ Ͳ ൌ Ͳଶ ൌ Ͳ ֜ Ͳǡ Ͳ

� ݔ ൌ ʹ䋻㻌݂ ʹ ൌ ʹ ଶ ൌ Ͷ ֜ ʹǡ Ͷ

� ݔ ൌ െͳ䋻㻌݂ െͳ ൌ ሺെͳሻଶൌ ͳ ֜ െͳǡ ͳ

ሺʹǡ Ͷሻ

ሺെͳǡ ͳሻ
ሺͲǡ Ͳሻ

o
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䠎ḟ㛵ᩘ ݕ ൌ ݂ ݔ ൌ ଶ䛾䜾䝷䝣䠖ݔ ᨺ≀⥺



䠍.䠏 ୕ゅ㛵ᩘ䛾ィ⟬䛸䜾䝷䝣

䝇䝬䝩䛾䛂ィ⟬ᶵ䛃䜢ᶓྥ䛝䛻䛩䜛䛸䞉䞉䞉

୕ゅ㛵ᩘ䛺䛹䜢ィ⟬䛩䜛䛯䜑䛾䛂㛵ᩘ㟁༟䛃ᶵ⬟䛜౑䛘䜛



䛣䛾䝪䝍䞁䜢ᢲ䛧䛶䛂Deg䛃䛸䛂Rad䛃䜢ษ䜚᭰䛘䜛

䛂Rad䛃䜢⾲♧䛥䛫䜛



ݕݔ

ݕ ൌ ��� ݔ

ݔ ʶ ���



㛵ᩘ㟁༟䜢౑䛳䛶㛵ᩘ ���ሺݔሻ䛾್䜢ィ⟬䛧䛶䜏䜛䛸䞉䞉䞉

���ሺʹሻ ൌ ͲǤͻͲͻʹͻǥ

���ሺͳሻ ൌ ͲǤͺͶͳͶ͹ǥ

���ሺ͵ሻ ൌ ͲǤͳͶͳͳʹǥ

���ሺെʹሻ ൌ െͲǤͻͲͻʹͻǥ

���ሺെͳሻ ൌ െͲǤͺͶͳͶ͹ǥ

���ሺെ͵ሻ ൌ െͲǤͳͶͳͳʹǥ ���ሺͲሻ ൌ Ͳ

���ሺͲǤͷሻ ൌ ͲǤͶ͹ͻͶʹǥ

���ሺͲǤͶሻ ൌ ͲǤ͵ͺͻͶͳǥ

���ሺͲǤ͵ሻ ൌ ͲǤʹͻͷͷʹǥ

���ሺͲǤʹሻ ൌ ͲǤͳͻͺ͸͸...

���ሺͲǤͳሻ ൌ ͲǤͲͻͻͺ͵...

䠎ḟ㛵ᩘ䛸ྠᵝ䛻㛵ᩘ䛷୚䛘䜙䜜䜛Ⅼ ǡݔ ��� ݔ 䜢ᥥ䛔䛶䜏䜛
䠄sin_dots.gpp䠅



୕ゅ㛵ᩘ ݕ ൌ ���ሺݔሻ䛾䜾䝷䝣



୕ゅ㛵ᩘ ݕ ൌ ���ሺݔሻ䛾䜾䝷䝣



㛵ᩘ䛾䜾䝷䝣䜢ᥥ䛟᪉ἲ

� 㟁༟䞉㛵ᩘ㟁༟䠄䝇䝬䝩䛾䜰䝥䝸䠅䛸᪉║⣬䜢౑䛖

� 䜾䝷䝣䜢ᥥ䛟䛯䜑䛾䝇䝬䝩䜔䝍䝤䝺䝑䝖⏝䜰䝥䝸䜢฼⏝䛩䜛

(1) GRAPES 䠄䜎䛯䛿 GRAPES-light䠅

(2) GeoGebra 䠄GeoGebra䝇䜲䞊䝖䜔㛵ᩘ䜾䝷䝣, ✵㛫ᅗᙧ䠅



䠍.䠐 ㌟㏆䛻ぢ䜙䜜䜛୕ゅ㛵ᩘ䛾䜾䝷䝣

� ஺ὶ㟁ὶ

� 䜀䛽᣺䜚Ꮚ䛾䛚䜒䜚䛾ື䛝

� ᚰ㟁ᅗ

� ᆅ㟈䛺䛹䛾᣺ື

ᐇ䛿䚸ከ䛟䛾ே䛯䛱䛿Ẽ䛵䛛䛺䛔䛜䚸⚾䛯䛱䛾㌟䛾ᅇ䜚䛾⮳䜛
ᡤ䛻୕ゅ㛵ᩘ䛿Ꮡᅾ䛧䛶䛔䜛䚹



DNA䠄䜲䝯䞊䝆⏬ീ䠅 ᘻ䛾᣺ື

⦖
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ݖ ൌ ��� で飋ߠ



ݕ ൌ ���ሺݐሻ 䛾⣬䜢෗┿䛾䜘䛖䛻ษ䜚ྲྀ䜛䚹



䠎ᕳ䛝䛩䜛䜘䛖䛻୸䜑䛶㔜䛺䛳䛯㒊ศ䜢⢶௜䛡䚸
䜎䛯䛿䝔䞊䝥䛷␃䜑䜛䚹

䛹䛾䜘䛖䛺❧య䛜ฟ᮶ୖ䛜䜛䛛䠛

e x



෇ᰕ䜢ᖹ㠃䛷ษ᩿䛧䛯ᙧ䛻䛺䜛䚹

䛩䛺䜟䛱䚸෇ᰕ䜢ᖹ㠃䛷ษ᩿䛧䛯❧య䛾

ᒎ㛤ᅗ䛿୕ゅ㛵ᩘ䛾䜾䝷䝣䛷⾲䛥䜜䜛䚹



䛣䜜䜢┿ᶓ䛛䜙═䜑䜛䛸䞉䞉䞉

cylinder_cut.ggb
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䠎.䠍 ୕ᖹ᪉䛾ᐃ⌮䠄䝢䝍䝂䝷䝇䛾ᐃ⌮䠅

୕ᖹ᪉䛾ᐃ⌮䠄䝢䝍䝂䝷䝇䛾ᐃ⌮䠅

ܿ

ܾ

ܽܽଶ ൅ ܾଶ ൌ ܿଶ

ྑᅗ䛾┤ゅ୕ゅᙧ䛻䛚䛔䛶
ḟ䛾➼ᘧ䛜ᡂ䜚❧䛴䚹
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୕ᖹ᪉䛾ᐃ⌮

1

1
ʹ ൌ ͳǤͶͳͶڮ

ͳଶ ൅ ͳଶ ൌ ʹ
ଶ

ͳ ൅ ͳ ൌ ʹ

ͳǤ͹͵ʹڮ ൌ ͵

1

2

ͳଶ ൅ ͵
ଶ
ൌ ʹଶ

ͳ ൅ ͵ ൌ Ͷ

Ͷͷל ͵Ͳל*
_

DEED×0=21 . 5 × 1 . 5 = 2 . 2 5
I .4×1.4=1，96
1.41×1.41=1.9881



䛆ၥ㢟䛇 ୗᅗ䛾㎶䛾㛗䛥 ܽ , ܾ䜢ồ䜑䜘䚹

5

͸Ͳל

ܽ

ܾ



䛆ၥ㢟䛇 ୗᅗ䛾㎶䛾㛗䛥 ܽ , ܾ䜢ồ䜑䜘䚹

5

͸Ͳל

ܽ

ܾ

� ܾ ൌ ͷ ൊ ʹ ൌ ʹǤͷ

� ܽ ൌ ͳͺǤ͹ͷ ൌ ͶǤ͵͵Ͳͳڮ

� ୕ᖹ᪉䛾ᐃ⌮䜘䜚

ʹǤͷଶ ൅ ܽଶ ൌ ͷଶ ֞ ܽଶ ൌ ͳͺǤ͹ͷ𩻩 =



䠎.䠎 ୕ゅẚ

ܿ

ܾ

ܽ
���ሺߠሻ ൌ

ܽ
ܿ

ྑᅗ䛾┤ゅ୕ゅᙧ䛻䛚䛔䛶䚸㎶䛾㛗䛥䛾ẚ䛿୕ゅ㛵ᩘ䜢⏝䛔䛶
ḟ䛾䜘䛖䛻⾲䛥䜜䜛䚹

ߠ

���ሺߠሻ ൌ
ܾ
ܿ

���ሺߠሻ ൌ
��� ߠ
���ሺߠሻ

ൌ
ܽ
ܾ

ߠ (theta) 䛿 Rad 䛷䛿䛺䛟 Deg 䛷䛒䜛䛣䛸䛻ὀព

E

%

〇 〇



ͳǤ͹͵ʹڮ ൌ ͵

1

2

͵Ͳל

ܿ

ܾ

ܽ
ߠ

���ሺߠሻ ൌ
ܽ
ܿ

���ሺߠሻ ൌ
ܾ
ܿ

���ሺߠሻ ൌ
��� ߠ
���ሺߠሻ

ൌ
ܽ
ܾ

��� ͵Ͳל ൌ
ͳǤ͹͵ʹڮ

ʹ
ൌ ͲǤͺ͸͸Ͳڮ

��� ͵Ͳל ൌ
ͳ
ʹ
ൌ ͲǤͷ

E

%
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ܿ

Ͷͷל

ܿ

ܾ

ܽ
ߠ

���ሺߠሻ ൌ
ܽ
ܿ

���ሺߠሻ ൌ
ܾ
ܿ

���ሺߠሻ ൌ
��� ߠ
���ሺߠሻ

ൌ
ܽ
ܾ

��� Ͷͷל ൌ
͵
ܿ

֞ ܿ ൌ ͵ ൊ ��� Ͷͷל

ൌ ͵ ൊ ͲǤ͹Ͳ͹ͳڮ

ൌ ͶǤʹͶʹڮ

E E



䛆ၥ㢟䛇 ୗᅗ䛾㎶䛾㛗䛥 ܽǡ ܾǡ ǡ݌ 䜢ồ䜑䜘䚹ݍ
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͹ʹל

ܽ

ܾ

6

͵͸ל

݌

ݍ



䛆ၥ㢟䛇 ㎶䛾㛗䛥 ܽǡ ܾ䜢ồ䜑䜘䚹

ܾ
͸
ൌ ��� ͹ʹל ൌ ͲǤ͵Ͳͻڮ

ܿ

ܾ

ܽ
ߠ

���ሺߠሻ ൌ
ܽ
ܿ

���ሺߠሻ ൌ
ܾ
ܿ

֜ ܾ ൌ ͸ ൈ ͲǤ͵Ͳͻڮ ൌ ͳǤͺͷͶڮ

ܽ
͸
ൌ ��� ͹ʹל ൌ ͲǤͻͷͳڮ

֜ ܽ ൌ ͸ ൈ ͲǤͻͷͳڮ ൌ ͷǤ͹Ͳ͸ڮ

6

͹ʹל

ܽ纆ܾ '聡



䛆ၥ㢟䛇 ㎶䛾㛗䛥 ǡ݌ 䜢ồ䜑䜘䚹ݍ

ݍ
͸
ൌ ��� ͵͸ל ൌ ͲǤͺͲͻڮ

ܿ

ܾ

ܽ
ߠ

���ሺߠሻ ൌ
ܽ
ܿ

���ሺߠሻ ൌ
ܾ
ܿ

֜ ݍ ൌ ͸ ൈ ͲǤͺͲͻڮ ൌ ͶǤͺͷͶڮ

݌
͸
ൌ ��� ͵͸ל ൌ ͲǤͷͺ͹ڮ ֜ ݌ ൌ ͸ ൈ ͲǤͷͺ͹ڮ ൌ ͵Ǥͷʹ͸ڮ

6

͵͸ל
݌

ݍ

s i n
-
_
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䠎.䠏 ṇ஬ゅᙧ䜢ᥥ䛟

䛷䛝䜛䛰䛡ṇ☜䛻ṇ஬ゅᙧ䜢ᥥ䛟䛻䛿䛹䛖䛩䜜䜀䜘䛔䛛䠛

� ṇ୕ゅᙧ䜔ṇ᪉ᙧ䚸ṇභゅᙧ䛿
䝁䞁䝟䝇䛸ᐃつ䜢౑䛳䛶⡆༢䛻ᥥ
䛡䜛䛜䚸ṇ஬ゅᙧ䜢ṇ☜䛻ᥥ䛟䛾
䛿ᐜ᫆䛷䛿䛺䛔䚹

� ṇ஬ゅᙧ䛿సᅗྍ⬟䛺ከゅᙧ䛺
䛾䛷䚸⌮ㄽⓗ䛻䛿䝁䞁䝟䝇䛸ᐃつ
䛰䛡䛷ᥥ䛟䛣䛸䛿䛷䛝䜛䚹



୕ゅ㛵ᩘ䞉୕ゅẚ䜢ᛂ⏝䛧䛶୍㎶䛾㛗䛥䛜 6cm 䛾ṇ஬ゅᙧ䜢ᥥ䛟

ሺ͵ǡ Ͳሻሺെ͵ǡ Ͳሻ

66

66

ͳͲͺל黷
540÷5=ぱ ○\。一〇



ሺ͵ǡ Ͳሻሺെ͵ǡ Ͳሻ

66

66

ͳͲͺל

͹ʹל

6

͹ʹל

ͷǤ͹Ͳڮ

ͳǤͺͷڮ

ͶǤͺͷڮ ǡ ͷǤ͹Ͳڮ

i



ሺ͵ǡ Ͳሻሺെ͵ǡ Ͳሻ

66

66

ͳͲͺל
͵͸ל

ͶǤͺͷڮ ǡ ͷǤ͹Ͳڮ

͹ʹל

6

͵͸ל
͵Ǥͷʹڮ

ͶǤͺͷڮ

Ͳǡ ͻǤʹ͵ڮ

・



ሺ͵ǡ Ͳሻሺെ͵ǡ Ͳሻ

66

66

ͶǤͺͷڮ ǡ ͷǤ͹Ͳڮ

Ͳǡ ͻǤʹ͵ڮ

െͶǤͺͷڮ ǡ ͷǤ͹Ͳڮ
r h e t t 二



ṇ஬ゅᙧ䛾㡬Ⅼ䜢᪉║⣬䛻ᥥ䛝䚸ṇ஬ゅᙧ䛾䝯䞁䝁䜢
ษ䜚ฟ䛧䛶䜏䜘䛖䚹

•

-1019.23）

•

磕疾
兆-14.85.5.70
）
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෇ᰕ䜢ษ᩿䛩䜛ゅᗘ䛸୕ゅ㛵ᩘ䛾᣺ᖜ䛾㛵ಀ

᣺ᖜൌ ͳ ᣺ᖜൌ Ͳ
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r

韭



૜૙ל
૟૙ל

᣺ᖜൌ ଵ
ଷ
ൌ ͲǤͷ͹͹ڮ

᣺ᖜൌ ͵ ൌ ͳǤ͹͵ʹڮ
iも

e n t r e e



ࣂ

ࣂ
2

ܿ

��� ߠ ൌ ௔
ଶ
ൌ᣺ᖜ

ܽ ൌ᣺ᖜ㽢䠎

ߠ ൌ ͵͸ל ֜ ᣺ᖜ ൌ ��� ͵͸ל ൌ ͲǤ͹ʹ͸ڮ

嫻 」
eur-



෇ᰕ䜢 ͵͸ל䛷ษ᩿䛧䛶ṇ஬ゅᙧ䜢స䛳䛶䜏䜘䛖䚹
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䠐䠊஺ᕪ䛩䜛෇ᰕ䛾ᒎ㛤ᅗ



஺ᕪ䛩䜛෇ᰕ䛾ᒎ㛤ᅗ䛿䛹䛾䜘䛖⾲䛥䜜䜛䛛䚹

Geogebra ෇ᰕ༑Ꮠ



cross-cylinders_cut.ggb

Ͷͷל䛷ษ᩿䛧䛯෇ᰕ䜢䚸
䛥䜙䛻 Ͷͷל䛷ษ᩿䛧䛯䜒䛾䛻䛺䛳䛶䛔䜛䚹

o

❤



��� ߠ

െ ��� ߠ

െȁ ��� ߠ ȁ
こ



ݖ ൌ െȁ ��� ߠ ȁ

ᐇ㝿䛻స䛳䛶☜ㄆ䛧䛶䜏䜘䛖䚹

L T



㌟䛾ᅇ䜚䛻䛒䜛஺ᕪ䛩䜛෇ᰕ

〇
〇〇〇

〇 O



ኴ䛥䛜␗䛺䜛෇ᰕ䛜஺ᕪ䛩䜛䛸䛝䚸✺䛝่䛥䜜䛯෇ᰕ䛾✰䛾ᙧ䛿
䛹䛾䜘䛖䛻䛺䜛䛛䚹

cross-cylinders_r.ggb

e r
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��� ߠ

െ ��� ߠ

෇ᰕ୵่ᒎ㛤ᅗ.gps

間



ଶݎ െ ��� ߠ ଶ

െ ଶݎ െ ��� ߠ ଶ

ݎ : 㯤Ⰽ䛔෇ᰕ䛾༙ᚄ

ݎ ൏ ͳ



ݎ : 㯤Ⰽ䛔෇ᰕ䛾༙ᚄ

ݎ ൐ ͳ

ଶݎ െ ��� ߠ ଶ

െ ଶݎ െ ��� ߠ ଶ

I I

' " " ' i l



ݖ ൌ േ ଶݎ െ ��� ߠ ଶ ݎ ൌ ଵ
ଶ

ᮏᙜ䛻୵่䛧䛻䛺䛳䛶䛔䜛䛾䛛ᐇ㝿䛻స䛳䛶☜ㄆ䛧䛶䜏䜘䛖䚹

鱷？



ᩘᘧ䛾ゎㄝ䠄㧗ᰯ⏕௨ୖྥ䛡䠅

� ༙ᚄ䠍䛾෇ᰕ䛾⾲㠃䠄᭤㠃䠅䜢⾲䛩᪉⛬ᘧ䠖
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