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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
şŒ şůŧŨŝŭŤŪů � ŝŒ ŦůťŠŤŪů

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�

ūźƈźŽžŸżźƋź 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

ŦźƅƁźƊŶƅƀ ƈƊ��ƂŶƆƎƈſ

�� ŝ Ş ş Ί Š

�� ŝ Ş ş Ί Š

�� ŝ Ş ş Ί Š



şŒ şƊ�ƃŹƈŷƅƊ �
ŝŒ ťƊƁŽŷƅƊ

21ſ ŤƊ�ƆƀŹƁŶ ŦŹΌſ�ŹƉƀƁŶ ũƂƊ��ƀŴżŹ ţƅƒƃƀƅƇ 2020

�� 3N ŻƀƃƑ�Žƃƅ
(
1 +

1

1

)(
1 +

1

2

)(
1 +

1

3

)(
1 +

1

4

)(
1 +

1

5

)(
1 +

1

6

)

ŽŷƃŹƀ ŷƈƅ �Ž�

7ŝ� 8Ş� 7

2
ş� 7

6
¥� 4

3
Š�

�� ŝƃ
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a2√
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[3 ! (2 ! 1)] ! 4
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�� ŭƅ ŴΌƆƅƀƈ�Ź ƉƎƃ ƍſƋŷƎƃ ƉƅƊ ŹƆƀΌ�ƅƒ �ƅƊ �ƆƅƁƒ�ƉŽƀ Ź�Ƒ Ɖƅ ŻƀƃƑ�Žƃƅ

ş = 22018 · 52020

ŽŷƃŹƀ ŷƈƅ �Ž�

2ŝ� 4Ş� 5ş� 7¥� 10Š�

�� ŬƉƅ �ƀƅ ƁŴƉƎ ƈƌŶ�Ź ſ ŽƊΌŽŷŹ (ε) Ɖŵ�ƃŽƀ ƉƅƊƇ ŴƄƅƃŽƇ ƈƉŹ ƈſ�ŽŷŹ ŝ ƁŹƀ Ş ŵƉƈƀ ƓƈƉŽ
(ũŝ) = 2(ũŞ) Ƒ�ƅƊ ũ ſ ŹƆƌŶ ƉƎƃ ŹƄƑƃƎƃ�

(ε)

ŝ

Ş

ũ
x
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Ţ ƁƂŷƈſ ƉſƇ ŽƊΌŽŷŹƇ (ε) ŽŷƃŹƀ ŷƈſ �Ž�

2ŝ� 1Ş� 1

2
ş� −1

2
¥� −2Š�
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�� ŭƅ �ŶƁƅƇ ŽƃƑƇ ƅƆΌƅŻƎƃŷƅƊ ŽŷƃŹƀ ƁŹƉŴ 10ѭ �ŽŻŹƂƒƉŽƆƅ Ź�Ƒ Ɖƅ �ŶƁƅƇ ƉſƇ �ƂŽƊƆŴƇ
ŽƃƑƇ ƉŽƉƆŹŻƓƃƅƊ� ŭƅ �ƂŴƉƅƇ ƉƅƊ ƅƆΌƅŻƎƃŷƅƊ ŽŷƃŹƀ ƁŹƉŴ 10ѭ �ƀƁƆƑƉŽƆƅ Ź�Ƒ Ɖƅ �ŶƁƅƇ
ƉſƇ �ƂŽƊƆŴƇ ƉƅƊ ƉŽƉƆŹŻƓƃƅƊ� ũ ƂƑŻƅƇ ƉƅƊ Ž�źŹżƅƒ ƉƅƊ ƅƆΌƅŻƎƃŷƅƊ �ƆƅƇ Ɖƅ Ž�źŹżƑƃ
ƉƅƊ ƉŽƉƆŹŻƓƃƅƊ ƀƈƅƒƉŹƀ �Ž�

99 : 100ŝ� 101 : 100Ş� 1 : 1ş� 199 : 200¥� 201 : 200Š�

�� ŖƃŹƇ ��ƅŻƀŹƉžŶƇ ƌƆŽƀŴžŽƉŹƀ 18 ƓƆŽƇ ŻƀŹ ƃŹ źŴƍŽƀ �ƀŹƃ ŹŷΌƅƊƈŹ� ŭƆŽƀƇ ��ƅŻƀŹƉžŶżŽƇ
ŽƆŻŴžƅƃƉŹƀ �Ž Ɖƅƃ ŷżƀƅ ƆƊΌ�Ƒ Ƒ�ƎƇ Ɖƅƃ �ƆƅſŻƅƒ�Žƃƅ ŻƀŹ ƃŹ źŴƍƅƊƃ �ƀŹ ŴƂƂſ ŹŷΌƅƊƈŹ
�Ž żƀ�ƂŴƈƀŽƇ żƀŹƈƉŴƈŽƀƇ� ũƀ ƓƆŽƇ �ƅƊ ΌŹ ƌƆŽƀŹƈƉƅƒƃ ŽŷƃŹƀ�

12ŝ� 16Ş� 24ş� 36¥� 48Š�

�� ŭŹ �ŶƁſ ƉƎƃ �ƂŽƊƆƓƃ ŽƃƑƇ �ŹƆŹƂƂſƂƅŻƆŴ��ƅƊ ŽŷƃŹƀ x+ 5, 15− x, 2x+ 10 ƁŹƀ x+ 15�
Ţ �ŽƆŷ�ŽƉƆƅƇ ƉƅƊ �ŹƆŹƂƂſƂƅŻƆŴ��ƅƊ ƀƈƅƒƉŹƀ �Ž�

30ŝ� 40Ş� 50ş� 55¥� 60Š�

�� ŬƉƅ ƅƆΌƅŻƓƃƀƅ ƉƆŷŻƎƃƅ ! ŝŞş �Ž ∠ŝ = 90◦, ŝŞ = 5 BL ƁŹƀ ŝş = 12 BL ŻƆŴз
ƋƅƊ�Ž ƉƑƄƅ �Ž ƁŵƃƉƆƅ Ɖƅ ƈſ�Žŷƅ ş ƁŹƀ ŹƁƉŷƃŹ 12 BL ƁŹƀ ƉƑƄƅ �Ž ƁŵƃƉƆƅ Ɖƅ ƈſ�Žŷƅ Ş
ƁŹƀ ŹƁƉŷƃŹ 5 BL� ŭŹ żƒƅ ŹƊƉŴ ƉƑƄŹ Ɖŵ�ƃƅƊƃ Ɖſƃ Ɗ�ƅƉŽŷƃƅƊƈŹ ƈƉŹ ƈſ�ŽŷŹ Ŧ ƁŹƀ ŧ
ŹƃƉŷƈƉƅƀƌŹ Ƒ�ƎƇ ƋŹŷƃŽƉŹƀ ƈƉƅ �ƀƅ ƁŴƉƎ ƈƌŶ�Ź�

ŝ

Ş

ş

Ŧ

ŧ
5 BL

12 BL

ŭƅ �ŶƁƅƇ ƉƅƊ Ŧŧ ƀƈƅƒƉŹƀ �Ž�

2 BLŝ� 13

5
BLŞ� 3 BLş� 4 BL¥� 24

5
BLŠ�

�� ŬŽ ŵƃŹ żƀŹŻƓƃƀƈ�Ź 25 ŽƆƎƉŶƈŽƎƃ ƁŴΌŽ ƅƆΌŶ Ź�ŴƃƉſƈſ źŹΌ�ƅƂƅŻŽŷƉŹƀ �Ž ƉŵƈƈŽз
ƆƀƇ �ƅƃŴżŽƇ ƁŴΌŽ ŽƆƓƉſƈſ �ƅƊ żŽƃ ŵƌŽƀ Ź�ŹƃƉſΌŽŷ �Ž �ſżŵƃ �ƅƃŴżŽƇ ƁŹƀ ŻƀŹ ƁŴΌŽ
ƂŹƃΌŹƈ�ŵƃſ Ź�ŴƃƉſƈſ ŹƋŹƀƆŽŷƉŹƀ �ŷŹ �ƅƃŴżŹ� ŝ�Ƒ ƉƀƇ �ŹƆŹƁŴƉƎ źŹΌ�ƅƂƅŻŷŽƇ ſ
źŹΌ�ƅƂƅŻŷŹ ŽƃƑƇ �ŹΌſƉŶ ƈƉƅ żƀŹŻƓƃƀƈ�Ź żŽƃ ��ƅƆŽŷ ƃŹ ŽŷƃŹƀ ŷƈſ �Ž�

95ŝ� 92Ş� 91ş� 90¥� 89Š�
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��� ũƀ ΌŽƆ�ƅƁƆŹƈŷŽƇ �ŵƃƉŽ ƈƊƃŽƌƑ�ŽƃƎƃ ſ�ŽƆƓƃ ŶƉŹƃ żƀŹƋƅƆŽƉƀƁƅŷ �ŽƉŹƄƒ ƉƅƊƇ ŹƁŵƆŹƀƅƀ
ŹƆƀΌ�ƅŷ� ŝƃ Ɖƅ ŻƀƃƑ�Žƃƅ ƉƎƃ �ŵƃƉŽ ΌŽƆ�ƅƁƆŹƈƀƓƃ ŽŷƃŹƀ 12 ƉƑƉŽ ƅ �ŵƈƅƇ ƑƆƅƇ ŹƊƉƓƃ
ƉƎƃ ΌŽƆ�ƅƁƆŹƈƀƓƃ ƀƈƅƒƉŹƀ �Ž�

0ŝ� 0,2Ş� 0,4ş� 0,6¥� 0,8Š�

��� ŬƉƅ �ƀƅ ƁŴƉƎ ƈƌŶ�Ź Ɖƅ ƉƆŷŻƎƃƅ !ŠšŢ ŽŷƃŹƀ ƀƈƅƈƁŽƂŵƇ �Ž ŢŠ = Ţš ƁŹƀ ſ ŻƎƃŷŹ ∠Ί
ŽŷƃŹƀ żƀ�ƂŴƈƀŹ ƉſƇ ŻƎƃŷŹƇ ∠�

70◦

50◦

65◦
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ŝ

Ş

ş
Š

š

Ţ



ţ

Ţ ŻƎƃŷŹ ∠Ί ŽŷƃŹƀ ŷƈſ �Ž�

30◦ŝ� 35◦Ş� 50◦ş� 60◦¥� 70◦Š�

��� ŬŽ �ƀŹ ƉŴƄſ 34 �ŹΌſƉƓƃ 20 Ź�Ƒ ŹƊƉƅƒƇ �ŹŷžƅƊƃ �ƀŴƃƅ ƁŹƀ 16 �ŹŷžƅƊƃ ƁƀΌŴƆŹ� ŭƅ
�ƂŶΌƅƇ ƉƎƃ �ŹΌſƉƓƃ �ƅƊ �ŹŷžƅƊƃ ƁŹƀ ƉŹ żƒƅ ƑƆŻŹƃŹ ŽŷƃŹƀ żƀ�ƂŴƈƀƅ Ź�Ƒ Ɖƅ �ƂŶΌƅƇ
ƉƎƃ �ŹΌſƉƓƃ �ƅƊ żŽ �ŹŷžƅƊƃ ƁŹƃŵƃŹ Ź�Ƒ ŹƊƉŴ ƉŹ ƑƆŻŹƃŹ� ŭƅ �ƂŶΌƅƇ ƉƎƃ �ŹΌſƉƓƃ
�ƅƊ �ŹŷžƅƊƃ ƁƀΌŴƆŹ ŹƂƂŴ żŽƃ �ŹŷžƅƊƃ �ƀŴƃƅ ƀƈƅƒƉŹƀ �Ž�

10ŝ� 12Ş� 13ş� 14¥� 16Š�

��� Ίƒƅ ƉƆŵƃŹ ƁƀƃƅƒƃƉŹƃ �Ž ŹƃƉŷΌŽƉſ ƋƅƆŴ ƈƉſƃ ŷżƀŹ ƈƀżſƆƅżƆƅ�ƀƁŶ ŻƆŹ��Ŷ �Ž Ź�ƅз
ƉŵƂŽƈ�Ź ƃŹ ƈƊŻƁƆƅƊƈƉƅƒƃ� Ţ ƉŹƌƒƉſƉŹ ƉƅƊ ŽƃƑƇ Ź�Ƒ ƉŹ ƉƆŵƃŹ ŶƉŹƃ 85 JL/G ƁŹƀ ſ
ƉŹƌƒƉſƉŹ ƉƅƊ ŴƂƂƅƊ ŶƉŹƃ 95 JL/G� Ţ Ź�ƑƈƉŹƈŶ ƉƅƊƇ 5 ƂŽ�ƉŴ �Ɔƀƃ Ź�Ƒ Ɖſ ƈƒŻƁƆƅƊƈſ
ŶƉŹƃ�

2 JLŝ� 15 JLŞ� 17 JLş� 19 JL¥� 36 JLŠ�

��� ŖƃŹ ƅƆΌƅŻƓƃƀƅ ŵƌŽƀ �ŽƆŷ�ŽƉƆƅ 10 BL� ŝƃ ŹƊƄŶƈƅƊ�Ž Ɖƅ �ŶƁƅƇ ƉƅƊ ƁŹƉŴ 3 BL ƁŹƀ Ɖƅ
�ƂŴƉƅƇ ƉƅƊ ƁŹƉŴ 3 BL ƉƑƉŽ ſ ŹƒƄſƈſ ƉƅƊ Ž�źŹżƅƒ ƉƅƊ ŽŷƃŹƀ�

10 BL�ŝ� 12 BL�Ş� 20 BL�ş� 24 BL�¥� 30 BL�Š�

ŤƊ�ƆƀŹƁŶ ŦŹΌſ�ŹƉƀƁŶ ŠƉŹƀƆŽŷŹ ŬŽƂŷżŹ �
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��� ŭƅ �ƂŶΌƅƇ ƉƎƃ �ƆŹŻ�ŹƉƀƁƓƃ Ɖƀ�Ɠƃ ƉƅƊ x ƓƈƉŽ Ɖƅ ƈƒƃƅƂƅ

A = {x, x2, 2x2 − 1}

ƃŹ ŵƌŽƀ źƃƈƂŻƕƉ żƒƅ ƈƉƅƀƌŽŷŹ ŽŷƃŹƀ�

1ŝ� 3Ş� 4ş� 5¥� 6Š�

��� ŝ�Ƒ ƉƅƊƇ �ƀƅ ƁŴƉƎ ŹƆƀΌ�ƅƒƇ ŹƊƉƑƇ �ƅƊ Žžƅ ŽŷƃŹƀ ƉŵƂŽƀƅ ƉŽƉƆŴŻƎƃƅ ŹƁŽƆŹŷƅƊ ŽŷƃŹƀ
ƅ ŹƆƀΌ�ƑƇ�

56169ŝ� 119716Ş� 128164ş� 212521¥� 308242Š�

��� Ίƒƅ ŽƊΌŽŷŽƇ �ŽƆƃƅƒƃ Ź�Ƒ Ɖƅ ƈſ�Žŷƅ (5, 4) ƁŹƀ ŵƌƅƊƃ ƁƂŷƈŽƀƇ 2 ƁŹƀ −1

3
 ŹƃƉŷƈƉƅƀƌŹ� ŭƅ

Ž�źŹżƑƃ ƉƅƊ ƉƆƀŻƓƃƅƊ �ƅƊ ƈƌſ�ŹƉŷžƅƊƃ ƅƀ ŽƊΌŽŷŽƇ �Ž Ɖƅƃ ŴƄƅƃŹ ƉƎƃ x ƀƈƅƒƉŹƀ �Ž�

20ŝ� 28Ş� 40ş� 56¥� 68Š�

��� Ů�ŴƆƌƅƊƃ żƀŴƋƅƆƅƀ ƉƆƑ�ƅƀ ƁŴ�ƅƀƅƇ ƃŹ ŵƌŽƀ к207 ƈŽ ƁŵƆ�ŹƉŹ ƉƎƃ к2 ƁŹƀ ƌŹƆƉƅƃƅ�ŷз
ƈ�ŹƉŹ ƉƎƃ к5� ŖƃŹƇ ƉŵƉƅƀƅƇ ƉƆƑ�ƅƇ ŽŷƃŹƀ ƃŹ ŵƌŽƀ ŵƃŹ ƁŵƆ�Ź ƉƎƃ к2 ƁŹƀ 41 ƌŹƆƉƅƃƅз
�ŷƈ�ŹƉŹ ƉƎƃ к5� ŬƊ��ŽƆƀƂŹ�źŹƃƅ�ŵƃƅƊ ƁŹƀ ŹƊƉƅƒ ƉƅƊ ƉƆƑ�ƅƊ Ɖƅ �ƂŶΌƅƇ ƑƂƎƃ ƉƎƃ
ƉƆƑ�Ǝƃ ƀƈƅƒƉŹƀ �Ž�

10ŝ� 19Ş� 20ş� 21¥� 41Š�

��� ŬƉƅ �ƀƅ ƁŴƉƎ ƈƌŶ�Ź ƅƀ �ƂŽƊƆŵƇ ƉƅƊ ƆƑ�źƅƊ ŽƋŴ�ƉƅƃƉŹƀ ƉƅƊ ƁƒƁƂƅƊ�

ŝ

Ş

ş

Ί

ŝƃ ƅƀ żƀŹŻƓƃƀƅƀ ƉƅƊ ƆƑ�źƅƊ ŽŷƃŹƀ �ŶƁƅƊƇ 10 BL ƁŹƀ 24 BL ƉƑƉŽ ſ ŹƁƉŷƃŹ ƉƅƊ ƁƒƁƂƅƊ
ƀƈƅƒƉŹƀ �Ž�

4 BLŝ� 58

13
BLŞ� 60

13
BLş� 6 BL¥� 10 BLŠ�

ŤƊ�ƆƀŹƁŶ ŦŹΌſ�ŹƉƀƁŶ ŠƉŹƀƆŽŷŹ ŬŽƂŷżŹ �



şŒ şƊ�ƃŹƈŷƅƊ �
ŝŒ ťƊƁŽŷƅƊ

21ſ ŤƊ�ƆƀŹƁŶ ŦŹΌſ�ŹƉƀƁŶ ũƂƊ��ƀŴżŹ ţƅƒƃƀƅƇ 2020

��� ŖƃŹ ƃƉŽ�ƑžƀƉƅ ƃŽƆƅƒ ŵƌŽƀ Ɖſ �ƅƆƋŶ ƁŹƀ ƉƀƇ żƀŹƈƉŴƈŽƀƇ �ƅƊ ƋŹŷƃƅƃƉŹƀ ƈƉƅ �ƀƅ ƁŴƉƎ
ƈƌŶ�Ź�

1 L

1,5 L

1,5 L

ŝƆƌƀƁŴ Ɖƅ ƃƉŽ�ƑžƀƉƅ ŽŷƃŹƀ ŴżŽƀƅ� ŝ�Ƒ ƉƀƇ �ƀƅ ƁŴƉƎ ŻƆŹƋƀƁŵƇ �ŹƆŹƈƉŴƈŽƀƇ ŹƊƉŶ �ƅƊ
żŽŷƌƃŽƀ �ƓƇ Ɖƅ ƒƍƅƇ ƉƅƊ ƃŽƆƅƒ �ŽƉŹźŴƂƂŽƉŹƀ �Ž Ɖſƃ �ŴƆƅżƅ ƉƅƊ ƌƆƑƃƅƊ ŽŷƃŹƀ ſ�

ŰƆƑƃƅƇ

ŚƍƅƇ

ŝ�
ŰƆƑƃƅƇ

ŚƍƅƇ

Ş�

ŰƆƑƃƅƇ

ŚƍƅƇ

ş�
ŰƆƑƃƅƇ

ŚƍƅƇ

¥�

ŰƆƑƃƅƇ

ŚƍƅƇ

Š�

ŤƊ�ƆƀŹƁŶ ŦŹΌſ�ŹƉƀƁŶ ŠƉŹƀƆŽŷŹ ŬŽƂŷżŹ �



şŒ şƊ�ƃŹƈŷƅƊ �
ŝŒ ťƊƁŽŷƅƊ

21ſ ŤƊ�ƆƀŹƁŶ ŦŹΌſ�ŹƉƀƁŶ ũƂƊ��ƀŴżŹ ţƅƒƃƀƅƇ 2020

��� ŬƉƅ �ƀƅ ƁŴƉƎ ƈƌŶ�Ź Ɖƅ ŝŞşΊ ŽŷƃŹƀ ƉŽƉƆŴŻƎƃƅ Ž�źŹżƅƒ 25 BL2� ŭƅ ŠšşΊ ŽŷƃŹƀ
ƆƑ�źƅƇ Ž�źŹżƅƒ 20 BL2�

ŝ Ş

şΊ

Š
š

ŭƅ Ž�źŹżƑƃ ƉſƇ ƈƁƀŹƈ�ŵƃſƇ �ŽƆƀƅƌŶƇ ƀƈƅƒƉŹƀ �Ž�

9 BL2ŝ� 10 BL2Ş� 11 BL2ş� 12 BL2¥� 12,5 BL2Š�

��� ũ N ŽŷƃŹƀ ƅ �ŵŻƀƈƉƅƇ �ŽƃƉŹƍŶƋƀƅƇ ƋƊƈƀƁƑƇ ŹƆƀΌ�ƑƇ ƉƅƊ ƅ�ƅŷƅƊ Ɖƅ ŻƀƃƑ�Žƃƅ ƉƎƃ
ƍſƋŷƎƃ ƉƅƊ ŽŷƃŹƀ ŷƈƅ �Ž 120� ŭƅ ŴΌƆƅƀƈ�Ź ƉƎƃ ƍſƋŷƎƃ ƉƅƊ N ƀƈƅƒƉŹƀ �Ž�

14ŝ� 15Ş� 17ş� 18¥� 20Š�

��� Ţ Ɖƀ�Ŷ ƉſƇ �ŹƆŴƈƉŹƈſƇ

A = 2019 · 2020 + 2020 · 2021− 2 · 2019 · 2021

ƀƈƅƒƉŹƀ �Ž�

0ŝ� 2Ş� 1110ş� 2022¥� ŤŹƃŵƃŹ
Ź�Ƒ ŹƊƉŴ

Š�

��� ŭƅ �ƂŶΌƅƇ ƉƎƃ ƀƈƅƈƁŽƂƓƃ ƉƆƀŻƓƃƎƃ �Ž ŹƁŵƆŹƀŹ �ŶƁſ �ƂŽƊƆƓƃ ƁŹƀ �ŽƆŷ�ŽƉƆƅ 2020

ŽŷƃŹƀ ŷƈƅ �Ž�

504ŝ� 506Ş� 1009ş� 1516¥� 2020Š�

��� ŭƅ �ƂŶΌƅƇ ƉƎƃ żƀŹƋƅƆŽƉƀƁƓƃ �ƆƓƉƎƃ żƀŹƀƆŽƉƓƃ ƉƅƊ ŹƆƀΌ�ƅƒ

A = 78 − 77 − 42

ŽŷƃŹƀ ŷƈƅ �Ž�

3ŝ� 4Ş� 5ş� 6¥� 7Š�

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



9SG � 10SG &Q@CD
	"Œ "XLM@RHTL �  Œ +XBDTL


21RS "XOQTR ,@SGDL@SHB@K .KXLOH@C )TMD 2020

�� 3GD U@KTD NE SGD OQNCTBS
(
1 +

1

1

)(
1 +

1

2

)(
1 +

1

3

)(
1 +

1

4

)(
1 +

1

5

)(
1 +

1

6

)

HR DPT@K SN�

7ŝ� 8Ş� 7

2
ş� 7

6
¥� 4

3
Š�

�� (E
a ! β =

a2√
β
,

SGDM
[3 ! (2 ! 1)] ! 4

HR DPT@K SN�

81

8
ŝ� 81

4
Ş� 9

4
ş� 9

8
¥� 9

2
Š�

�� ŭGD RTL NE SGD CHFHSR NE SGD NTSBNLD NE SGD OQNCTBS

ş = 22018 · 52020

HR DPT@K SN�

2ŝ� 4Ş� 5ş� 7¥� 10Š�

�� (M SGD »FTQD ADKNV SGD KHMD (ε) BQNRRDR SGD @WDR @S SGD ONHMSR ŝ @MC Ş RTBG SG@S
(ũŝ) = 2(ũŞ) VGDQD ũ HR SGD NQHFHM�

(ε)

ŝ

Ş

ũ
x

y

3GD FQ@CHDMS NE SGD KHMD (ε) HR DPT@K SN�

2ŝ� 1Ş� 1

2
ş� −1

2
¥� −2Š�

"XOQTR ,@SGDL@SHB@K 2NBHDSX /@FD �



9SG � 10SG &Q@CD
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21RS "XOQTR ,@SGDL@SHB@K .KXLOH@C )TMD 2020

�� 3GD KDMFSG NE @ QDBS@MFKD HR 10ѭ FQD@SDQ SG@M SGD KDMFSG NE SGD RHCD NE @ RPT@QD� 3GD
VHCSG NE SGD QDBS@MFKD HR 10ѭ RL@KKDQ SG@M SGD KDMFSG NE SGD RHCD NE SGD RPT@QD� 3GD
Q@SHN NE SGD @QD@ NE SGD QDBS@MFKD SN SGD @QD@ NE SGD RPT@QD HR DPT@K SN�

99 : 100ŝ� 101 : 100Ş� 1 : 1ş� 199 : 200¥� 201 : 200Š�

��  O@HMSDQ MDDCR 18 GNTQR SN O@HMS @ G@KK� 3GQDD O@HMSDQR VNQJ @S SGD R@LD Q@SD @R SGD
OQDUHNTR O@HMSDQ SN O@HMS @ G@KK VHSG CNTAKD SGD CHLDMRHNMR� 3GD MTLADQ NE GNTQR SG@S
SGDX VHKK MDDC HR�

12ŝ� 16Ş� 24ş� 36¥� 48Š�

�� 3GD KDMFSGR NE SGD RHCDR NE @ O@Q@KKDKNFQ@L @QD x + 5, 15 − x, 2x + 10 @MC x + 15� 3GD
ODQHLDSDQ NE SGD O@Q@KKDKNFQ@L HR DPT@K SN�

30ŝ� 40Ş� 50ş� 55¥� 60Š�

�� (M QHFGS SQH@MFKD !ŝŞş VHSG ∠ŝ = 90◦ ŝŞ = 5 BL @MC ŝş = 12 BL @QBR NE BHQBKDR @QD
CQ@VM NMD VHSG BDMSDQ ş @MC Q@CHTR 12 BL SGD NSGDQ VHSG BDMSDQ Ş @MC Q@CHTR 5 BL�
3GD SVN @QBR HMSDQRDBS SGD GXONSDMTRD HM Ŧ @MC ŧ QDRODBSHUDKX @R RGNVM HM SGD »FTQD
ADKNV�

ŝ

Ş

ş

Ŧ

ŧ
5 BL

12 BL

3GD KDMFSG NE Ŧŧ HR DPT@K SN�

2 BLŝ� 13

5
BLŞ� 3 BLş� 4 BL¥� 24

5
BLŠ�

�� (M @ 25−PTDRSHNM DW@L DUDQX BNQQDBS @MRVDQ HR VNQSG ENTQ ONHMSR DUDQX TM@MRVDQDC
PTDRSHNM HR VNQSG YDQN ONHMSR @MC ENQ DUDQX HMBNQQDBS @MRVDQ NMD ONHMS HR CDCTBSDC�
%QNL SGD ENKKNVHMF RBNQDR SGD RBNQD NE @ RSTCDMS HM SGHR DW@L B@MMNS AD DPT@K SN�

95ŝ� 92Ş� 91ş� 90¥� 89Š�

"XOQTR ,@SGDL@SHB@K 2NBHDSX /@FD �
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21RS "XOQTR ,@SGDL@SHB@K .KXLOH@C )TMD 2020

��� 3GD SDLODQ@STQDR NE »UD BNMRDBTSHUD C@XR VDQD CHRSHMBS HMSDFDQR� (E SGD OQNCTBS NE SGD
»UD SDLODQ@STQDR HR 12 SGDM SGD @UDQ@FD NE SGDRD SDLODQ@STQDR HR DPT@K SN�

0ŝ� 0,2Ş� 0,4ş� 0,6¥� 0,8Š�

��� (M SGD »FTQD ADKNV SGD SQH@MFKD !ŠšŢ HR HRNRBDKDR VHSG ŢŠ = Ţš @MC SGD RHYD NE @MFKD
∠Ί HR CNTAKD SGD RHYD NE @MFKD ∠�

70◦

50◦

65◦

Ί

ŝ

Ş

ş
Š

š

Ţ



ţ

3GD RHYD NE @MFKD ∠Ί HR DPT@K SN�

30◦ŝ� 35◦Ş� 50◦ş� 60◦¥� 70◦Š�

��� (M @ BK@RR NE 34 RSTCDMSR 20 NE SGDL OK@X SGD OH@MN @MC 16 NE SGDL OK@X SGD FTHS@Q�
3GD MTLADQ NE RSTCDMSR VGHBG OK@X ANSG HMRSQTLDMSR HR SVHBD SGD MTLADQ NE RSTCDMSR
VGHBG CN MNS OK@X @MX NE SGNRD HMRSQTLDMSR� 3GD MTLADQ NE RSTCDMSR VGN OK@X SGD
FTHS@Q ATS MNS SGD OH@MN HR DPT@K SN�

10ŝ� 12Ş� 13ş� 14¥� 16Š�

��� 3VN SQ@HMR VDQD LNUHMF NM SGD R@LD Q@HK KHMD @MC HM NOONRHSD CHQDBSHNMR QDRTKSHMF HM @
BNKKHRHNM� 3GD RODDC NE NMD NE SGD SQ@HMR V@R 85 JL/G @MC SGD RODDC NE SGD NSGDQ V@R
95 JL/G� 3GDHQ CHRS@MBD 5 LHMTSDR ADENQD SGD BNKKHRHNM V@R�

2 JLŝ� 15 JLŞ� 17 JLş� 19 JL¥� 36 JLŠ�

��� 3GD ODQHLDSDQ NE @ QDBS@MFKD HR DPT@K SN 10 BL� (E VD HMBQD@RD HSR KDMFSG AX 3 BL @MC
HSR VHCSG AX 3 BL SGDM SGD HMBQD@RD NE HSR @QD@ HR�

10 BL�ŝ� 12 BL�Ş� 20 BL�ş� 24 BL�¥� 30 BL�Š�

"XOQTR ,@SGDL@SHB@K 2NBHDSX /@FD �
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21RS "XOQTR ,@SGDL@SHB@K .KXLOH@C )TMD 2020

��� 3GD MTLADQ NE QD@K MTLADQR x RTBG SG@S SGD RDS

A = {x, x2, 2x2 − 1}

G@R FYBDUMZ SVN DKDLDMSR HR�

1ŝ� 3Ş� 4ş� 5¥� 6Š�

��� %QNL SGD MTLADQR ADKNV SGD NMD VGHBG JT OPU @ ODQEDBS RPT@QD HR SGD MTLADQ�

56169ŝ� 119716Ş� 128164ş� 212521¥� 308242Š�

��� 3VN KHMDR O@RR SGQNTFG SGD ONHMS (5, 4) @MC G@UD FQ@CHDMSR 2 @MC −1

3
 QDRODBSHUDKX� 3GD

@QD@ NE SGD SQH@MFKD BQD@SDC AX SGDRD SVN KHMDR @MC SGD x−@WHR HR DPT@K SN�

20ŝ� 28Ş� 40ş� 56¥� 68Š�

��� 3GDQD @QD U@QHNTR V@XR ENQ RNLDNMD SN G@UD к207 HM BNHMR NE к2 @MC A@MJMNSDR NE к5�
.MD NE SGDRD HR SN G@UD NMD BNHM NE к2 @MC 41 A@MJMNSDR NE к5� (MBKTCHMF SGHR V@X SGD
MTLADQ NE @KK ONRRHAKD V@XR HR DPT@K SN�

10ŝ� 19Ş� 20ş� 21¥� 41Š�

��� (M SGD »FTQD ADKNV SGD RHCDR NE SGD QGNLATR @QD S@MFDMS SN SGD BHQBKD�

ŝ

Ş

ş

Ί

(E SGD CH@FNM@KR NE SGD QGNLATR G@UD KDMFSGR 10 BL @MC 24 BL SGDM SGD Q@CHTR NE SGD
BHQBKD HR DPT@K SN�

4 BLŝ� 58

13
BLŞ� 60

13
BLş� 6 BL¥� 10 BLŠ�

"XOQTR ,@SGDL@SHB@K 2NBHDSX /@FD �
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21RS "XOQTR ,@SGDL@SHB@K .KXLOH@C )TMD 2020

���  V@SDQ S@MJ G@R RG@OD @MC CHLDMRHNMR @R RGNVM HM SGD »FTQD ADKNV�

1 L

1,5 L

1,5 L

(MHSH@KKX SGD S@MJ HR DLOSX� %QNL SGD ENKKNVHMF FQ@OGR SGD NMD QDOQDRDMSHMF GNV SGD
GDHFGS NE SGD V@SDQ BG@MFDR NUDQ SHLD HR�

3HLD

'DHFGS

ŝ�
3HLD

'DHFGS

Ş�

3HLD

'DHFGS

ş�
3HLD

'DHFGS

¥�

3HLD

'DHFGS

Š�

"XOQTR ,@SGDL@SHB@K 2NBHDSX /@FD �
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21RS "XOQTR ,@SGDL@SHB@K .KXLOH@C )TMD 2020

��� (M SGD »FTQD ADKNV ŝŞşΊ HR @ RPT@QD VHSG @QD@ 25 BL2� ŠšşΊ HR @ QGNLATR VHSG @QD@
20 BL2�

ŝ Ş

şΊ

Š
š

3GD RG@CDC @QD@ HR DPT@K SN�

9 BL2ŝ� 10 BL2Ş� 11 BL2ş� 12 BL2¥� 12,5 BL2Š�

��� N HR SGD K@QFDRS »UDзCHFHS M@STQ@K MTLADQ VGNRD OQNCTBS NE CHFHSR HR DPT@K SN 120� 3GD
RTL NE SGD CHFHSR NE N HR DPT@K SN�

14ŝ� 15Ş� 17ş� 18¥� 20Š�

��� 3GD U@KTD NE SGD DWOQDRRHNM

A = 2019 · 2020 + 2020 · 2021− 2 · 2019 · 2021

HR DPT@K SN�

0ŝ� 2Ş� 1110ş� 2022¥� -NMD
NE SGDRD

Š�

��� 3GD MTLADQ NE HRNRBDKDR SQH@MFKDR VHSG HMSDFDQ RHCD KDMFSGR @MC ODQHLDSDQ DPT@K SN 2020

HR DPT@K SN�

504ŝ� 506Ş� 1009ş� 1516¥� 2020Š�

��� 3GD MTLADQ NE CHRSHMBS OQHLD CHUHRNQR NE

A = 78 − 77 − 42

HR DPT@K SN�

3ŝ� 4Ş� 5ş� 6¥� 7Š�
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