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ŤƊ�ƆƀŹƁŶ ŦŹΌſ�ŹƉƀƁŶ ŠƉŹƀƆŽŷŹ
ŬƉŹƈŷƃƅƊ 36
 şƆŹƋ� 102
 ŬƉƆƑźƅƂƅƇ 2003
 ťŽƊƁƎƈŷŹ
ŭſƂŵƋƎƃƅ� 357− 22378101
 ůŹƄ� 357− 22379122

BLR�BLR�NQF�BX
 VVV�BLR�NQF�BX

ťŝŒ ťůūŬŤŝťŢ ŧŝţŢŧŝŮŤťŢ ŪŦůŧūŤŝ¥ŝ
ŤƊƆƀŹƁŶ
 �� ţƅƊƃŷƅƊ ����

ΊũŤţŦţũ
ŝŒ � ŞŒ şůŧŨŝŭŤŪů

űŬŪŨŪŭ� �� Ƅž�Ƌŵ

� ŧŹ ƈƊ��ƂſƆƓƈŽƉŽ �ƆƅƈŽƁƉƀƁŴ Ɖƅ ƋƒƂƂƅ Ź�ŹƃƉŶƈŽƎƃ
 Ž�ƀƂŵŻƅƃƉŹƇ �Ƒƃƅ �ŷŹ Ź�ŴƃƉſƈſ
ŻƀŹ ƁŴΌŽ ŽƆƓƉſƈſ� Ţ ƈƊ��ƂŶƆƎƈſ ƃŹ ŻŷƃŽƀ �Ž �ŹƒƆƀƈ�Ź ƈƉƅƃ ŹƃƉŷƈƉƅƀƌƅ ƁƒƁƂƅ�

� ŤŴΌŽ ƈƎƈƉŶ Ź�ŴƃƉſƈſ źŹΌ�ƅƂƅŻŽŷƉŹƀ �Ž 4 �ƅƃŴżŽƇ� şƀŹ ƁŴΌŽ ƂŹƃΌŹƈ�ŵƃſ Ź�ŴƃƉſƈſ
ŹƋŹƀƆŽŷƉŹƀ 1 �ƅƃŴżŹ�

� ŝ�ŴƃƉſƈſ ƈŽ ŴƈƁſƈſ �Ž �ŹƒƆƀƈ�Ź ƈŽ �ŽƆƀƈƈƑƉŽƆƅƊƇ Ź�Ƒ ŵƃŹƃ ƁƒƁƂƅƊƇ ΌŽƎƆŽŷƉŹƀ
ƂŹƃΌŹƈ�ŵƃſ� Š�ŽƀżŶ ſ żƀƑƆΌƎƈſ ΌŹ ŻŷƃŽƀ ſƂŽƁƉƆƅƃƀƁŴ
 ƅ�ƅƀƅżŶ�ƅƉŽ Ž�ƀ�Ƃŵƅƃ ƈſ�Ŵżƀ
Ŷ ƈźŶƈƀ�ƅ ��ƅƆŽŷ ƃŹ ƁŹƉŹƈƉŶƈŽƀ Ɖſƃ Ź�ŴƃƉſƈſ ƂŹƃΌŹƈ�ŵƃſ�

� Ŧ�ƅƆŽŷƉŽ ƃŹ ƌƆſƈƀ�ƅ�ƅƀŶƈŽƉŽ Ɖƅƃ ƌƓƆƅ żŷ�ƂŹ ƈƉƀƇ ŹƈƁŶƈŽƀƇ ŻƀŹ ƃŹ ƁŴƃŽƉŽ źƅſΌſƉƀƁŵƇ
�ƆŴƄŽƀƇ�

� ŬƊƈƉŶƃŽƉŹƀ Ƒ�ƎƇ ƈſ�ŽƀƓƃŽƉŽ ƉƀƇ Ź�ŹƃƉŶƈŽƀƇ ƈŹƇ ƈƉƅ ŽƀżƀƁƑ ŵƃƉƊ�ƅ Ź�ŹƃƉŶƈŽƎƃ ƈƉŹ
ƉŽƂŽƊƉŹŷŹ �ŵƃƉŽ ƂŽ�ƉŴ ƉſƇ ŽƄŵƉŹƈſƇ
 ŹƋƅƒ źŽźŹƀƎΌŽŷƉŽ ƑƉƀ ƅƀ Ź�ŹƃƉŶƈŽƀƇ ƈŹƇ ŽŷƃŹƀ
ƉŽƂƀƁŵƇ�

ūźƈźŽžŸż΋źƋź Ɗƌ΋�ƄŷƈƐƊƀƉ ź�źƅƋŷƊžƐƅ

�� ŧŹ Ɗ�ƅƂƅŻŷƈŽƉŽ Ɖƅ ŴΌƆƅƀƈ�Ź 2 + 3�

6ŝ� 5Ş� 4ş� 3¥� 2Š�

ŭƐƊƋŷ ƈƊ��ƂŶƆƎƈſ

�� ŝ Ş ş Ί Š

�� ŝ Ş ş Ί Š

�� ŝ Ş ş Ί Š

ŦźƅƁźƊ΋Ŷƅƀ ƈƊ��ƂŶƆƎƈſ

�� ŝ Ş ş Ί Š

�� ŝ Ş ş Ί Š

�� ŝ Ş ş Ί Š
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�� Ţ Ɖƀ�Ŷ ƉſƇ �ŹƆŴƈƉŹƈſƇ

A = 1990− 1991 + 1992− 1993 + 1994− 1995 + · · ·− 2019 + 2020

ŽŷƃŹƀ ŷƈſ �Ž�

2000ŝ� −15Ş� 15ş� 2005¥� 510Š�

�� ŭƅ ƉŽƂŽƊƉŹŷƅ ƍſƋŷƅ ƉſƇ �ŹƆŴƈƉŹƈſƇ

B = 20190 + 20191 + 20192 + 20193

ŽŷƃŹƀ�

9ŝ� 3Ş� 2ş� 1¥� 0Š�

�� ŬŽ ŵƃŹ żƀŹŻƓƃƀƈ�Ź ŦŹΌſ�ŹƉƀƁƓƃ
 ƅ Ίſ�ŶƉƆſƇ Ź�ŴƃƉſƈŽ ƈƎƈƉŴ 80ѭ Ź�Ƒ ƉƀƇ 10 ŽƆƎз
ƉŶƈŽƀƇ �ƅƂƂŹ�ƂŶƇ Ž�ƀƂƅŻŶƇ ƁŹƀ 70ѭ Ź�Ƒ ƉƀƇ 30 ŽƆƎƉŶƈŽƀƇ ŹƃŴ�ƉƊƄſƇ� ŭƅ �ƅƈƅƈƉƑ
Ź�Ƒ ƉƀƇ 40 ŽƆƎƉŶƈŽƀƇ ƉƅƊ żƀŹŻƎƃŷƈ�ŹƉƅƇ �ƅƊ Ź�ŴƃƉſƈŽ ƈƎƈƉŴ ƅ Ίſ�ŶƉƆſƇ ŽŷƃŹƀ�

74ѭŝ� 72,5ѭŞ� 76ѭş� 73ѭ¥� 73,5ѭŠ�

�� Ţ ŔƃƉƆſ ΌŹ �ŽƆƀƈƉƆŵƍŽƀ Ɖſƃ �ƀƅ ƁŴƉƎ ŽƀƁƑƃŹ ƁŹƉŴ 90◦ żŽƄƀƑƈƉƆƅƋŹ 	ƋƅƆŴ ƆƅƂƅŻƀƅƒ
�

× ©

×
×× ©

©

ŭƅ Ź�ƅƉŵƂŽƈ�Ź ƉſƇ �ƀƅ �ŴƃƎ �ŽƆƀƈƉƆƅƋŶƇ ŽŷƃŹƀ�

© ×
×

©© ×

×

ŝ�

×
× × ©

×©

©

Ş�

©
© × ×

©×

×

ş�

× ©

×
×× ©

©

¥�

©

× × ×
©©

©

Š�
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�� ŬƉƅ �ƀƅ ƁŴƉƎ ƈƌŶ�Ź
 ƑƂŹ ƉŹ ƉƆŷŻƎƃŹ ŽŷƃŹƀ ƀƈƑ�ƂŽƊƆŹ�

ŝ

Ş ş

ŭƅ �ŵƆƅƇ ƉƅƊ ƉƆƀŻƓƃƅƊ !ŝŞş �ƅƊ ŽŷƃŹƀ ƈƁƀŹƈ�ŵƃƅ ŽŷƃŹƀ�
3

4
ŝ� 27

37
Ş� 9

16
ş� 27

64
¥� ŤŹƃŵƃŹ

Ź�Ƒ ŹƊƉŴ
Š�

�� ŪŵƃƉŽ ŹƁŵƆŹƀƅƀ
 ƅƀ 4, 4, x, y, 13
�Ƒ�ƅƊ x $= y
 ŵƌƅƊƃ ŻƆŹƋƉŽŷ Ź�Ƒ Ɖƅƃ �ƀƁƆƑƉŽƆƅ ƈƉƅƃ
�ŽŻŹƂƒƉŽƆƅ� ŝƃ ſ �ŵƈſ Ɖƀ�Ŷ ƉƎƃ �ŵƃƉŽ �ƀƅ �ŴƃƎ ŹƁŽƆŹŷƎƃ ŽŷƃŹƀ ŹƁŵƆŹƀƅƇ
 ƉƑƉŽ Ɖƅ
�ƂŶΌƅƇ ƉƎƃ żƀŹƋƅƆŽƉƀƁƓƃ žŽƊŻƓƃ (x, y) �ƅƊ Ɗ�ŴƆƌƅƊƃ ŽŷƃŹƀ�

7ŝ� 8Ş� 9ş� 10¥� ŤŹƃŵƃŹ
Ź�Ƒ ŹƊƉŴ

Š�

�� ŦƀŹ ƉƈŴƃƉŹ �ŽƆƀŵƌŽƀ 8 ƂŽƊƁŵƇ ��ŴƂŽƇ ƁŹƀ 4 �ŹƒƆŽƇ ��ŴƂŽƇ� ŝƃ ƉƆŹźŶƄƅƊ�Ž ƉƊƌŹŷŹ
�ŷŹ ��ŴƂŹ Ź�Ƒ Ɖſƃ ƉƈŴƃƉŹ ŹƊƉŶ
 ƉƑƉŽ ſ �ƀΌŹƃƑƉſƉŹ ƃŹ �ŴƆƅƊ�Ž �ŹƒƆſ ��ŴƂŹ ŽŷƃŹƀ
ŷƈſ �Ž�

8

4
ŝ� 4

8
Ş� 2

3
ş� 1

4
¥� 1

3
Š�

�� ŝƆƀΌ�ƑƇ �ŹΌſƉƓƃ ΌŵƂƅƊƃ ƃŹ ŹŻƅƆŴƈƅƊƃ ŵƃŹ żƀŹżƆŹƈƉƀƁƑ �ŷƃŹƁŹ ŻƀŹ Ɖƅ ƈƌƅƂŽŷƅ ƉƅƊƇ�
ŝƃ żƓƈŽƀ ƅ ƁŹΌŵƃŹƇ Ź�Ƒ к35
 ƉƑƉŽ ΌŹ ƉƅƊƇ Ɗ�ƅƂŽŷ�ƅƃƉŹƀ ŹƁƑ�Ź к315� ŝƃ żƓƈŽƀ ƅ
ƁŹΌŵƃŹƇ Ź�Ƒ к42
 ƉƑƉŽ ΌŹ ƉƅƊƇ �ŽƆƀƈƈŵƍƅƊƃ к315� ũ ŹƆƀΌ�ƑƇ ƉƎƃ �ŹΌſƉƓƃ ŽŷƃŹƀ�

63ŝ� 90Ş� 77ş� 7¥� ŤŹƃŵƃŹ
Ź�Ƒ ŹƊƉŴ

Š�

�� ũ ŹƆƀΌ�ƑƇ ƉƎƃ ƉŽƉƆŹŻƓƃƎƃ �ƅƊ ƋŹŷƃƅƃƉŹƀ ƈƉƅ �ƀƅ ƁŴƉƎ ƈƌŶ�Ź ŽŷƃŹƀ�

162ŝ� 140Ş� 49ş� 50¥� 55Š�

ŤƊ�ƆƀŹƁŶ ŦŹΌſ�ŹƉƀƁŶ ŠƉŹƀƆŽŷŹ ŬŽƂŷżŹ �
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��� ŬŽ ŵƃŹ ƈƌƅƂŽŷƅ
 170 �ŹΌſƉŵƇ ƆƎƉŶΌſƁŹƃ ŻƀŹ ƉŹ Žŷżſ ƉƎƃ ƋƆƅƒƉƎƃ �ƅƊ ƉƅƊƇ ŹƆŵƈƅƊƃ

ŹƃŴ�ŽƈŹ ƈŽ �ŶƂƅ
 �ƅƆƉƅƁŴƂƀ ƁŹƀ ��ŹƃŴƃŹ� ŭŹ Ź�ƅƉŽƂŵƈ�ŹƉŹ �ŹƆŹƉŷΌŽƃƉŹƀ ƈƉƅƃ �ƀƅ
ƁŴƉƎ �ŷƃŹƁŹ�

ŠŸŽƇƉ ŰƈƇƔƋƇƌ ŝƈƂƁ΋ƓƉ ŧźƁƀƋƕƅ
ŦŶƂƅ 107

ŪƅƆƉƅƁŴƂƀ 90

Ŧ�ŹƃŴƃŹ 71

ŦŶƂƅ ƁŹƀ ŪƅƆƉƅƁŴƂƀ 56

ŪƅƆƉƅƁŴƂƀ ƁŹƀ Ŧ�ŹƃŴƃŹ 40

ŦŶƂƅ ƁŹƀ Ŧ�ŹƃŴƃŹ 47

ŦŶƂƅ
 ŪƅƆƉƅƁŴƂƀ ƁŹƀ Ŧ�ŹƃŴƃŹ 36

ũ ŹƆƀΌ�ƑƇ ƉƎƃ �ŹΌſƉƓƃ
 ƈƉƅƊƇ ƅ�ƅŷƅƊƇ żŽƃ ŹƆŵƈŽƀ ƁŹƃŵƃŹ Ź�Ƒ ƉŹ ƉƆŷŹ ƋƆƅƒƉŹ ŽŷƃŹƀ�

9ŝ� 89Ş� 98ş� 10¥� ŤŹƃŵƃŹ
Ź�Ƒ ŹƊƉŴ

Š�

��� ŭŵƈƈŽƆƀƇ ��ŴƂŽƇ ŽŷƃŹƀ ŹƆƀΌ�ſ�ŵƃŽƇ Ƒ�ƎƇ ƋŹŷƃŽƉŹƀ �ƀƅ ƁŴƉƎ�

8 −5 3 −2

ũ ŧŷƁƅƇ Ž�ƀƂŵŻŽƀ żƒƅ ��ŴƂŽƇ ƁŹƀ �ƅƂƂŹ�ƂŹƈƀŴžŽƀ ƉƅƊƇ ŹƆƀΌ�ƅƒƇ �ƅƊ ŹƃŹŻƆŴƋƅƃƉŹƀ
ƈŽ ŹƊƉŵƇ� Ţ �ƀΌŹƃƑƉſƉŹ Ɖƅ ŻƀƃƑ�Žƃƅ ƃŹ ŽŷƃŹƀ ŹƆƃſƉƀƁƑƇ �ŽƆƀƉƉƑƇ ŹƆƀΌ�ƑƇ ŽŷƃŹƀ�

1

6
ŝ� 1

2
Ş� 3

5
ş� 3

8
¥� ŤŹƃŵƃŹ

Ź�Ƒ ŹƊƉŴ
Š�

��� . �ŽŻŹƂƒƉŽƆƅƇ Ź�Ƒ ƉƅƊƇ ŹƆƀΌ�ƅƒƇ

260, 340, 1800, 330 + 330 + 330, 1000000000

ŽŷƃŹƀ ƅ�

260ŝ� 340Ş� 1800ş�

330 + 330 + 330¥� 1000000000Š�

ŤƊ�ƆƀŹƁŶ ŦŹΌſ�ŹƉƀƁŶ ŠƉŹƀƆŽŷŹ ŬŽƂŷżŹ �
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��� ŝƃ
a"β =

√
a2 − β2

ƁŹƀ
a " β =

√
a2 + b2,

ƉƑƉŽ ſ Ɖƀ�Ŷ ƉſƇ �ŹƆŴƈƉŹƈſƇ
(3 " 4) " (20"16)

ŽŷƃŹƀ ŷƈſ �Ž�
√
194ŝ� 169Ş� 12ş� 5¥� 13Š�

��� ŬƉƅ �ƀƅ ƁŴƉƎ ƈƌŶ�Ź ƋŹŷƃŽƉŹƀ �ƀŹ �ƀƈŷƃŹ ƁŹƀ ŵƃŹƇ �ŵƉƆƀƃƅƇ żƀŴżƆƅ�ƅƇ �ƂŴƉƅƊƇ 4 L�

60 L

20 L

Ţ �ŽƆŷ�ŽƉƆƅƇ ƉſƇ �ƀƈŷƃŹƇ ŽŷƃŹƀ�

128 Lŝ� 160 LŞ� 144 Lş� 64 L¥� 300 LŠ�

��� ŬƉſƃ �ƀƅ ƁŴƉƎ ŽƀƁƑƃŹ ƋŹŷƃƅƃƉŹƀ ƉŹ ƉƆŷŹ �ƆƓƉŹ ƈƌŶ�ŹƉŹ ŽƃƑƇ �ƅƉŷźƅƊ
 ƉŹ ƅ�ƅŷŹ
ƁŹƉŹƈƁŽƊŴƈƉſƁŹƃ �Ž ƉŽƉƆŴŻƎƃŹ �ƂŽƊƆŴƇ 1�

ŬƌŶ�Ź 1 ŬƌŶ�Ź 2 ŬƌŶ�Ź 3

. . .

Ţ �ŽƆŷ�ŽƉƆƅƇ ƉƅƊ 10ƅƊ ƈƌŶ�ŹƉƅƇ ŽŷƃŹƀ�

21ŝ� 33Ş� 64ş� 100¥� ŤŹƃŵƃŹ
Ź�Ƒ ŹƊƉŴ

Š�

ŤƊ�ƆƀŹƁŶ ŦŹΌſ�ŹƉƀƁŶ ŠƉŹƀƆŽŷŹ ŬŽƂŷżŹ �
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��� ŭƅ �ƀƅ ƁŴƉƎ żƀŴŻƆŹ��Ź żŽŷƌƃŽƀ Ɖƅ ƁƑƈƉƅƇ ƂŽƀƉƅƊƆŻŷŹƇ �ƀŹƇ �ſƌŹƃŶƇ�

10 20 30 40 50 60

10

20

30

0
ťŽ�ƉŴ

ŠƊƆƓ

ŭƅ ƁƑƈƉƅƇ ƂŽƀƉƅƊƆŻŷŹƇ ƉſƇ �ſƌŹƃŶƇ ŹƃŴ ƓƆŹ ŽŷƃŹƀ�

к10ŝ� к15Ş� к20ş� к25¥� к30Š�

��� ΊŷƃƅƃƉŹƀ ƅƀ �ƀƅ ƁŴƉƎ żſƂƓƈŽƀƇ�

 � ŖƃŹ ŽƊΌƒŻƆŹ��ƅ Ɖ�Ŷ�Ź ��ƅƆŽŷ ƃŹ żƀŹƀƆŵƈŽƀ ŵƃŹ ſ�ƀƁƒƁƂƀƅ ƈŽ żƒƅ �ƀƁƆƑƉŽƆŹ
ſ�ƀƁƒƁƂƀŹ�

!� ŖƃŹ ŽƊΌƒŻƆŹ��ƅ Ɖ�Ŷ�Ź ��ƅƆŽŷ ƃŹ żƀŹƀƆŵƈŽƀ ŵƃŹ ƅƆΌƅŻƓƃƀƅ ƈŽ żƒƅ �ƀƁƆƑƉŽƆŹ
ƅƆΌƅŻƓƃƀŹ�

ş� ŖƃŹ ŽƊΌƒŻƆŹ��ƅ Ɖ�Ŷ�Ź ��ƅƆŽŷ ƃŹ żƀŹƀƆŵƈŽƀ ŵƃŹ ƉŽƉƆŴŻƎƃƅ ƈŽ żƒƅ �ƀƁƆƑƉŽƆŹ
ƉŽƉƆŴŻƎƃŹ�

Ί� ŖƃŹ ŽƊΌƒŻƆŹ��ƅ Ɖ�Ŷ�Ź ��ƅƆŽŷ ƃŹ żƀŹƀƆŵƈŽƀ ŵƃŹƃ ƁƒƁƂƅ ƈŽ żƒƅ �ƀƁƆƑƉŽƆƅƊƇ
ƁƒƁƂƅƊƇ�

$� ŖƃŹ ŽƊΌƒŻƆŹ��ƅ Ɖ�Ŷ�Ź ��ƅƆŽŷ ƃŹ żƀŹƀƆŵƈŽƀ ŵƃŹƃ ƆƑ�źƅ ƈŽ żƒƅ �ƀƁƆƑƉŽƆƅƊƇ
ƆƑ�źƅƊƇ�

ŝ�Ƒ ƉƀƇ �ƀƅ �ŴƃƎ żſƂƓƈŽƀƇ
 ŹƂſΌŶƇ ŽŷƃŹƀ ſ�

ŝŝ� ŞŞ� şş� Ί¥� ŠŠ�

��� ŝƃ ŝŞ ⊥ şΊ ƁŹƀ ſ ŻƎƃŷŹ ∠ŞşΊ = 20◦
 ƉƑƉŽ ſ ŻƎƃŷŹ ∠x ŽŷƃŹƀ ŷƈſ �Ž�

ŝ

Ş

şΊ

x

x 20◦

20◦ŝ� 35◦Ş� 40◦ş� 30◦¥� ŤŹƃŵƃŹ
Ź�Ƒ ŹƊƉŴ

Š�

ŤƊ�ƆƀŹƁŶ ŦŹΌſ�ŹƉƀƁŶ ŠƉŹƀƆŽŷŹ ŬŽƂŷżŹ �
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��� ŝƃ ƅ ƑŻƁƅƇ ŽƃƑƇ �ƀƁƆƅƒ ƁƒźƅƊ ŽŷƃŹƀ 3 BL3
 ƉƑƉŽ ƅ ƑŻƁƅƇ ƉƅƊ �ŽŻŴƂƅƊ ƁƒźƅƊ ŽŷƃŹƀ�

3 BL�

9 BL3ŝ� 18 BL3Ş� 27 BL3ş� 81 BL3¥� ŤŹƃŵƃŹ
Ź�Ƒ ŹƊƉŴ

Š�

��� ŖƃŹ ŹŻƑƆƀ źŴƋŽƀ ƈƉŹżƀŹƁŴ ŵƃŹƃ Ɖƅŷƌƅ� ŤŹƉŴ Ɖſ żƀŴƆƁŽƀŹ ƉſƇ �ƆƓƉſƇ ſ�ŵƆŹƇ źŴƋŽƀ
Ɖƅ 1/3 ƉƅƊ ƉƅŷƌƅƊ� ŤŹƉŴ Ɖſ żƀŴƆƁŽƀŹ ƉſƇ żŽƒƉŽƆſƇ ſ�ŵƆŹƇ źŴƋŽƀ Ɖƅ 1/4 ƉƅƊ ƉƅŷƌƅƊ�
ŤŹƉŴ Ɖſ żƀŴƆƁŽƀŹ ƉſƇ ƉƆŷƉſƇ ſ�ŵƆŹƇ źŴƋŽƀ Ɖƅ 1/5 ƉƅƊ ƉƅŷƌƅƊ ƁŹƀ ƅƒƉƎ ƁŹΌŽƄŶƇ� ũ
ŹƆƀΌ�ƑƇ ƉƎƃ ſ�ŽƆƓƃ �ƅƊ Ź�ŹƀƉƅƒƃƉŹƀ
 ŻƀŹ ƃŹ źŹƋŽŷ ƅƂƑƁƂſƆƅƇ ƅ ƉƅŷƌƅƇ ŽŷƃŹƀ�

4ŝ� 5Ş� 6ş� 7¥� 8Š�

��� ŬƉƅ �ƀƅ ƁŴƉƎ ƈƌŶ�Ź
 Ɖƅ ŝŞşΊ ŽŷƃŹƀ ƉŽƉƆŴŻƎƃƅ �Ž �ƂŽƊƆŴ 6 BL
 Ɖƅ ũ ŽŷƃŹƀ Ɖƅ ƁŵƃƉƆƅ
ƉƅƊ ƉŽƉƆŹŻƓƃƅƊ ƁŹƀ Ɖƅ !Šũš ŽŷƃŹƀ ƅƆΌƅŻƓƃƀƅ ƉƆŷŻƎƃƅ �Ž ƁŴΌŽƉŽƇ �ƂŽƊƆŵƇ ũš = 8 BL
ƁŹƀ ũŠ = 6 BL�

ŝ
Ş

şΊ

ũ

Š

š

3N Ž�źŹżƑƃ ƉſƇ ƈƁƀŹƈ�ŵƃſƇ �ŽƆƀƅƌŶƇ ŽŷƃŹƀ�

18 BL2ŝ� 12 BL2Ş� 9 BL2ş� 15 BL2¥� ŤŹƃŵƃŹ
Ź�Ƒ ŹƊƉŴ

Š�

ŤƊ�ƆƀŹƁŶ ŦŹΌſ�ŹƉƀƁŶ ŠƉŹƀƆŽŷŹ ŬŽƂŷżŹ �
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��� ŦƀŹ ŹƁƉŷƃŹ ƂŵƀžŽƆ ΌŹ ƁƉƊ�ŶƈŽƀ ƈƉƅ �ƀƅ ƁŴƉƎ ƉŽƉƆŹŻƎƃƀƁƑ �ƂŹƁŴƁƀ�

20 BL

9 BL

Ţ �ƀΌŹƃƑƉſƉŹ ƃŹ ƁƉƊ�ŶƈŽƀ ƈƉƅ �ƀƁƆƑ Ŵƈ�Ɔƅ ƉŽƉƆŴŻƎƃƅ ŽŷƃŹƀ�

9

20
ŝ� 81

400
Ş� 81

319
ş� 1

9
¥� 1

20
Š�

��� ŰƆſƈƀ�ƅ�ƅƀƓƃƉŹƇ �Ƒƃƅ ƉŹ ƍſƋŷŹ 1, 2, 3, 4 ƁŹƀ 5
 �ŷŹ ŹƁƅƂƅƊΌŷŹ ŹƆƀΌ�Ɠƃ żſ�ƀƅƊƆŻŽŷƉŹƀ
ƎƇ ŹƁƅƂƅƒΌƎƇ�

ŭƅ�ƅΌŽƉƅƒ�Ž ƈŽ ƈŽƀƆŴ
 Ź�Ƒ ŹƆƀƈƉŽƆŴ �ƆƅƇ żŽƄƀŴ
 ŵƃŹ 1
 żƒƅ 2
 ƉƆŷŹ 3
 ƉŵƈƈŽƆŹ 4

�ŵƃƉŽ 5
 ŵƄƀ 1
 ŽƋƉŴ 2 ƁƅƁ�

Ţ ŹƁƅƂƅƊΌŷŹ ŻƆŴƋŽƉŹƀ ƎƇ ŹƁƅƂƅƒΌƎƇ�

1, 2, 2, 3, 3, 3, 4, 4, 4, 4, 5, 5, 5, 5, 5, 1, 1, 1, 1, 1, 1, 2, 2, 2, 2, 2, 2, 2, . . .

ũ 100ƅƇ ƑƆƅƇ ƉſƇ ŹƁƅƂƅƊΌŷŹƇ ŽŷƃŹƀ�

1ŝ� 2Ş� 3ş� 4¥� 5Š�

��� ŭƆŽƀƇ ΌŽƉƀƁƅŷ ŹƁŵƆŹƀƅƀ a,β, γ ƀƁŹƃƅ�ƅƀƅƒƃ Ɖſ ƈƌŵƈſ�

4a · 5β · 6γ = 88 · 99 · 1010

3N ŴΌƆƅƀƈ�Ź a+ β + γ ŽŷƃŹƀ ŷƈƅ �Ž�

27ŝ� 15Ş� 18ş� 72¥� 36Š�

��� ŤŴΌŽ ŵƃŹƇ Ź�Ƒ ƉƅƊƇ ΌŽƉƀƁƅƒƇ ŹƁŵƆŹƀƅƊƇ 229 ƁŹƀ 914 ŵƌŽƀ Ɖſƃ ƀżƀƑƉſƉŹ �ƎƇ Ɖƅ ŻƀƃƑ�Žƃƅ
ƉƎƃ ƍſƋŷƎƃ ƉƅƊƇ ŽŷƃŹƀ 36� ŭƅ �ƂŶΌƅƇ ƉƎƃ ƉƆƀƍŶƋƀƎƃ ΌŽƉƀƁƓƃ ŹƁŽƆŹŷƎƃ �ƅƊ ŵƌƅƊƃ
ŹƊƉŶƃ Ɖſƃ ƀżƀƑƉſƉŹ ŽŷƃŹƀ�

21ŝ� 5Ş� 18ş� 27¥� 12Š�

ŤƊ�ƆƀŹƁŶ ŦŹΌſ�ŹƉƀƁŶ ŠƉŹƀƆŽŷŹ ŬŽƂŷżŹ �
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"XOQTR ,@SGDL@SHB@K 2NBHDSX
36 2S@RHMNT RSQDDS
 .ǚ� 102
 2003 2SQNUNKNR
 -HBNRH@

3DK� 357− 22378101
 %@W� 357− 22379122
BLR�BLR�NQF�BX
 VVV�BLR�NQF�BX

��TU $:1364 ."5)&."5*$"- 0-:.1*"%
2TMC@X
 )TMD ��
 ����

$7 , / /$1
�UI � �UI (3"%&

5*.&� �� NJOVUFT

� %HKK HM B@QDETKKX SGD @MRVDQ RGDDS
 AX BGNNRHMF NMKX NMD @MRVDQ SN D@BG PTDRSHNM� 3GD
RDKDBSHNM LTRS AD L@CD AX RG@CHMF SGD QHFGS @MRVDQ�

� $UDQX BNQQDBS @MRVDQ HR FQ@CDC VHSG 4 ONHMSR� %NQ D@BG VQNMF @MRVDQ
 1 ONHMS VHKK AD
CDCTBSDC�

� (E @ PTDRSHNM HR @MRVDQDC AX RG@CHMF LNQD SG@M NMD @MRVDQ
 SGD @MRVDQ VHKK AD
BNMRHCDQDC VQNMF� 3GD BNQQDBSHNM VHKK AD L@CD DKDBSQNMHB@KKX
 RN @MX @CCHSHNM@K L@QJ
LHFGS AD S@JDM @R VQNMF�

� 8NT B@M TRD SGD RO@BD MDWS SN SGD PTDRSHNMR SN S@JD DWSQ@ MNSDR�

� (S HR QDBNLLDMCDC SG@S XNT BNLOKDSD SGD @MRVDQ RGDDS HM SGD K@RS »UD LHMTSDR NE SGD
DW@L
 L@JHMF RTQD SG@S XNTQ @MRVDQR @QD »M@K�

&YBNQMFT PG ¼MMJOH UIF BOTXFS TIFFU

�� %HMC SGD QDRTKS 2 + 3�

6ŝ� 5Ş� 4ş� 3¥� 2Š�

$PSSFDU »KKHMF

�� ŝ Ş ş Ί Š

�� ŝ Ş ş Ί Š

�� ŝ Ş ş Ί Š

*ODPSSFDU »KKHMF

�� ŝ Ş ş Ί Š

�� ŝ Ş ş Ί Š

�� ŝ Ş ş Ί Š
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�� 3GD U@KTD NE SGD DWOQDRRHNM

A = 1990− 1991 + 1992− 1993 + 1994− 1995 + · · ·− 2019 + 2020

HR DPT@K SN�

2000ŝ� −15Ş� 15ş� 2005¥� 510Š�

�� 3GD K@RS CHFHS NE SGD DWOQDRRHNM

B = 20190 + 20191 + 20192 + 20193

HR�

9ŝ� 3Ş� 2ş� 1¥� 0Š�

�� .M @ ,@SGDL@SHBR SDRS
 #HLHSQHR @MRVDQDC BNQQDBSKX 80ѭ NE SGD 10 LTKSHOKD BGNHBD
PTDRSHNMR @MC 70ѭ NE SGD 30 RGNQS @MRVDQ PTDRSHNMR� 3GD ODQBDMS@FD NE SGD 40 PTDRSHNMR
NM SGD SDRS SG@S #HLHSQHR @MRVDQDC BNQQDBSKX HR�

74ѭŝ� 72,5ѭŞ� 76ѭş� 73ѭ¥� 73,5ѭŠ�

��  MCQH VHKK QNS@SD SGD HL@FD ADKNV 90◦ BKNBJVHRD�

× ©

×
×× ©

©

3GD QDRTKS NE SGD @ANUD QNS@SHNM HR�

© ×
×

©© ×

×

ŝ�

×
× × ©

×©

©

Ş�

©
© × ×

©×

×

ş�

× ©

×
×× ©

©

¥�

©

× × ×
©©

©

Š�

"XOQTR ,@SGDL@SHB@K 2NBHDSX /@FD �
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�� (M SGD »FTQD ADKNV
 @KK SQH@MFKDR @QD DPTHK@SDQ@K

ŝ

Ş ş

3GD O@QS NE SGD SQH@MFKD !ŝŞş SG@S HR RG@CDC HR�
3

4
ŝ� 27

37
Ş� 9

16
ş� 27

64
¥� -NMD

NE SGDRD
Š�

�� %HUD HMSDFDQR
 4, 4, x, y, 13
�VGDQD x $= y
 G@UD ADDM @QQ@MFDC EQNL RL@KKDRS SN K@QFDRS�
(E SGD @UDQ@FD NE SGDRD »UD HMSDFDQR @ANUD HR @M HMSDFDQ
 SGDM SGD MTLADQ NE ONRRHAKD
NQCDQDC O@HQR (x, y) SG@S DWHRS HR�

7ŝ� 8Ş� 9ş� 10¥� -NMD
NE SGDRD

Š�

�� ŝ A@F BNMS@HMR 8 VGHSD A@KKR @MC 4 AK@BJ A@KKR� (E VD CQ@V @S Q@MCNL @ A@KK EQNL SGD
A@F
 SGDM SGD OQNA@AHKHSX SG@S SGD A@KK CQ@VM HR AK@BJ HR DPT@K SN�

8

4
ŝ� 4

8
Ş� 2

3
ş� 1

4
¥� 1

3
Š�

�� ŝ MTLADQ NE RSTCDMSR V@MS SN ATX @M HMSDQ@BSHUD VGHSDзAN@QC ENQ SGDHQ RBGNNK� (E D@BG
RSTCDMS BNMSQHATSDR к35
 SGDM SGDX VHKK G@UD к315 KDRR� (E D@BG RSTCDMS BNMSQHATSDR к42

SGDM SGDX VHKK G@UD к315 DWSQ@� 3GD MTLADQ NE RSTCDMSR HR�

63ŝ� 90Ş� 77ş� 7¥� -NMD
NE SGDRD

Š�

�� 3GD MTLADQ NE RPT@QDR SG@S @OOD@Q HM SGD ENKKNVHMF RG@OD HR�

162ŝ� 140Ş� 49ş� 50¥� 55Š�

"XOQTR ,@SGDL@SHB@K 2NBHDSX /@FD �
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��� (M @ RBGNNK
 170 RSTCDMSR VDQD @RJDC @ANTS VG@S SXOD NE EQTHSR SGDX KHJD ADSVDDM @OOKD

NQ@MFD @MC A@M@M@� 3GD QDRTKSR @QD KHRSDC HM SGD S@AKD ADKNV�

5ZQF PG 'SVJU /VNCFS PG 4UVEFOUT
 OOKD 107

.Q@MFD 90

!@M@M@ 71

 OOKD @MC .Q@MFD 56

.Q@MFD @MC !@M@M@ 40

 OOKD @MC !@M@M@ 47

 OOKD
 .Q@MFD @MC !@M@M@ 36

3GD MTLADQ NE RSTCDMSR
 VGHBG CN MNS KHJD @MX NE SGD SGQDD SXOD NE EQTHSR
 HR�

9ŝ� 89Ş� 98ş� 10¥� -NMD
NE SGDRD

Š�

��� %NTQ A@KKR @QD MTLADQDC @R RGNVM ADKNV�

8 −5 3 −2

-HBJ Q@MCNLKX RDKDBSR SVN A@KKR @MC LTKSHOKHDR SGD MTLADQR RGNVM NM SGNRD� 3GD
OQNA@AHKHSX SG@S SGD OQNCTBS SN AD @ MDF@SHUD NCC MTLADQ HR�

1

6
ŝ� 1

2
Ş� 3

5
ş� 3

8
¥� -NMD

NE SGDRD
Š�

��� 3GD K@QFDRS NE SGD MTLADQR

260, 340, 1800, 330 + 330 + 330, 1000000000

HR�

260ŝ� 340Ş� 1800ş�

330 + 330 + 330¥� 1000000000Š�

"XOQTR ,@SGDL@SHB@K 2NBHDSX /@FD �
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��� (E
a"β =

√
a2 − β2

@MC
a " β =

√
a2 + b2,

SGDM SGD U@KTD NE SGD DWOQDRRHNM

(3 " 4) " (20"16)

HR DPT@K SN�
√
194ŝ� 169Ş� 12ş� 5¥� 13Š�

��� (M SGD »FTQD ADKNV
 @ RVHLLHMF ONNK @MC @ RSNMD RHCDV@KJ NE VHCSG 4 L @QD RGNVM�

60 L

20 L

3GD ODQHLDSDQ NE SGD RVHLLHMF ONNK HR�

128 Lŝ� 160 LŞ� 144 Lş� 64 L¥� 300 LŠ�

��� (M SGD »FTQD ADKNV
 SGD »QRS SGQDD RG@ODR NE @ O@SSDQM @QD RGNVM
 VGHBG SGDX VDQD
BNMRSQTBSDC AX RPT@QDR NE RHCD 1�

2G@OD 1 2G@OD 2 2G@OD 3

. . .

3GD ODQHLDSDQ NE SGD 10SG RG@OD HR�

21ŝ� 33Ş� 64ş� 100¥� -NMD
NE SGDRD

Š�

"XOQTR ,@SGDL@SHB@K 2NBHDSX /@FD �
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��� 3GD ENKKNVHMF CH@FQ@L RGNVR SGD NODQ@SHMF BNRS NE @ L@BGHMD�

10 20 30 40 50 60

10

20

30

0

,HMTSDR

$TQNR

3GD NODQ@SHMF BNRS NE SGD L@BGHMD ODQ GNTQ HR�

к10ŝ� к15Ş� к20ş� к25¥� к30Š�

��� 3GD ENKKNVHMF RS@SDLDMSR @QD FHUDM�

 � .MD KHMD RDFLDMS B@M CHUHCD @ RDLHBHQBKD HMSN SVN RL@KKDQ RDLHBHQBKDR

!� .MD KHMD RDFLDMS B@M CHUHCD @ QDBS@MFKD HMSN SVN RL@KKDQ QDBS@MFKDR�

ş� .MD KHMD RDFLDMS B@M CHUHCD @ RPT@QD HMSN SVN RL@KKDQ RPT@QDR�

Ί� .MD KHMD RDFLDMS B@M CHUHCD @ BHQBKD HMSN SVN RL@KKDQ BHQBKDR�

$� .MD KHMD RDFLDMS B@M CHUHCD @ QGNLATR HMSN SVN RL@KKDQ QGNLATR�

%QNL SGD RS@SDLDMSR @ANUD
 SQTD HR�

ŝŝ� ŞŞ� şş� Ί¥� ŠŠ�

��� (E ŝŞ ⊥ şΊ @MC SGD @MFKD ∠ŞşΊ = 20◦
 SGDM SGD @MFKD ∠x HR DPT@K SN�

ŝ

Ş

şΊ

x

x 20◦

20◦ŝ� 35◦Ş� 40◦ş� 30◦¥� -NMD
NE SGDRD

Š�

"XOQTR ,@SGDL@SHB@K 2NBHDSX /@FD �
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��� (E SGD UNKTLD NE SGD RL@KK BTAD HR 3 BL3
 SGDM SGD UNKTLD NE SGD AHF BTAD HR�

3 BL�

9 BL3ŝ� 18 BL3Ş� 27 BL3ş� 81 BL3¥� -NMD
NE SGDRD

Š�

��� ŝ ANX HR FQ@CT@KKX O@HMSHMF @ V@KK� #TQHMF SGD »QRS C@X GD O@HMSR 1/3 NE SGD V@KK� #TQHMF
SGD RDBNMC C@X GD O@HMSR 1/4 NE SGD V@KK� #TQHMF SGD SGHQC C@X GD O@HMSR 1/5 NE SGD
V@KK
 @MC RN NM� 3GD MTLADQ NE C@XR MDDCDC SN O@HMS SGD DMSHQD V@KK HR�

4ŝ� 5Ş� 6ş� 7¥� 8Š�

��� (M SGD »FTQD ADKNV
 ŝŞşΊ HR @ RPT@QD VHSG RHCD 6 BL
 ũ HR SGD BDMSDQ NE SGD RPT@QD @MC
!Šũš HR @ QHFGSз@MFKDC SQH@MFKD VHSG UDQSHB@K RHCDR ũš = 8 BL @MC ũŠ = 6 BL�

ŝ
Ş

şΊ

ũ

Š

š

3GD RG@CDC @QD@ NE SGD »FTQD @ANUD HR DPT@K SN�

18 BL2ŝ� 12 BL2Ş� 9 BL2ş� 15 BL2¥� -NMD
NE SGDRD

Š�

"XOQTR ,@SGDL@SHB@K 2NBHDSX /@FD �
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���  K@RDQ AD@L VHKK RSQHJD NM SGD RPT@QD SHKD ADKNV�

20 BL

9 BL

3GD OQNA@AHKHSX SN RSQHJD NM SGD RL@KK VGHSD RPT@QD HR�

9

20
ŝ� 81

400
Ş� 81

319
ş� 1

9
¥� 1

20
Š�

��� 4RHMF NMKX SGD CHFHSR 1, 2, 3, 4 @MC 5
 @ RDPTDMBD NE MTLADQR HR BQD@SDC @R ENKKNVR�

6D OK@BD HM @ QNV
 EQNL KDES SN QHFGS
 NMD 1
 SVN 2
 SGQDD 3
 ENTQ 4
 »UD 5
 RHW 1
 RDUDM 2

@MC RN NM�

3GD RDPTDMBD HR VQHSSDM @R ENKKNVR�

1, 2, 2, 3, 3, 3, 4, 4, 4, 4, 5, 5, 5, 5, 5, 1, 1, 1, 1, 1, 1, 2, 2, 2, 2, 2, 2, 2, . . .

3GD 100SG SDQL NE SGD RDPTDMBD HR�

1ŝ� 2Ş� 3ş� 4¥� 5Š�

��� 3GQDD ONRHSHUD HMSDFDQR a,β, γ R@SHREX SGD QDK@SHNM�

4a · 5β · 6γ = 88 · 99 · 1010

3GD RTL a+ β + γ HR DPT@K SN�

27ŝ� 15Ş� 18ş� 72¥� 36Š�

��� $@BG NE SGD ONRHSHUD HMSDFDQR 229 @MC 914 G@R SGD OQNODQSX SG@S SGD OQNCTBS NE HSR CHFHSR
HR DPT@K SN 36� 3GD MTLADQ NE SGD SGQDDзCHFHS ONRHSHUD HMSDFDQR VGHBG G@UD SGHR OQNODQSX
HR�

21ŝ� 5Ş� 18ş� 27¥� 12Š�

"XOQTR ,@SGDL@SHB@K 2NBHDSX /@FD �




