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ōőŉŌŖŗŚśőœŉ ŜřŗŋŖŨ ŘřŎōŕŎśŖŤŞ ő ŕŎśŉŘřŎōŕŎśŖŤŞ ŗŊřŉŐŗŋŉśŎŔťŖŤŞ řŎŐŜŔťśŉśŗŋ ŋ 8–11 œŔŉŚŚŉŞ ŚřŎōŖŎŒ šœŗŔŤ
ōőōŉœśőŠŎŚœőŎ ŕŉśŎřőŉŔŤ

ōőŉŌŖŗŚśőœŉ ŜřŗŋŖŨ ŘřŎōŕŎśŖŤŞ ő ŕŎśŉŘřŎōŕŎśŖŤŞ ŗŊřŉŐŗŋŉśŎŔťŖŤŞ řŎŐŜŔťśŉśŗŋ ŋ 8–11 œŔŉŚŚŉŞ ŚřŎōŖŎŒ šœŗŔŤ
ōőōŉœśőŠŎŚœőŎ ŕŉśŎřőŉŔŤ

ϑϔϒϒϋωϊ ϠψϜϋ
9 ϫϬϡϲϲ

ϋϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϥϬЀ ϰϯϣϳϯϱϦϮϩЀ ϩ ϡϫϳϴϡϬϩϨϡϷϩϩ ϨϮϡϮϩϪ ϩ ϴϭϦϮϩϪ 
ϣ ϮϡϸϡϬϦ ϯϢϴϸϦϮϩЀ ϣ 9 ϫϬϡϲϲϦ 

σρϑωρώϓ 2
ϋϱϩϳϦϱϩϩ 
ϯϷϦϮϩϣϡϮϩЀ ϒϯϥϦϱϧϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐ
ϱϦ
ϥϭ

Ϧϳ
Ϯϼ

Ϧ 
ϱϦ
Ϩϴ
ϬϽ
ϳϡ
ϳϼ

1. ώϡϰϩϹϩϳϦ ϥϩϫϳϡϮϳ.
σ ϱϴϲϲϫϯϪ ϰϦϪϨϡϧϮϯϪ ϧϩϣϯϰϩϲϩ ϯϸϦϮϽ ϭϮϯϤϯ ϰϱϯϩϨϣϦϥϦϮϩϪ, ϰϯϲϣЀϺЂϮϮϼ϶ 

ϣϱϦϭϦϮϡϭ Ϥϯϥϡ: ϯϲϦϮϽ, ϣϦϲϮϡ, Ϩϩϭϡ – ϬϿϢϩϭϼϦ ϳϦϭϼ ϱϴϲϲϫϯϪ ϰϦϪϨϡϧϮϯϪ ϧϩ-
ϣϯϰϩϲϩ Ϯϡ ϰϱϯϳЀϧϦϮϩϩ ϣϲϦϤϯ XIX ϣϦϫϡ ϩ ϰϯϨϥϮϦϦ. ω ϤϬϡϣϮϯϦ, ϣ ϮϦϪ ϮϦ ϮϦϩϨϭϦϮ-
ϮϼϦ ϾϬϦϭϦϮϳϼ ϰϱϩϱϯϥϼ, ϡ ϸϡϺϦ ϣϲϦϤϯ ϣϱϦϭϦϮϮϼϦ: ϯϲϦϮϽ ϱϡϮϮЀЀ ϩϬϩ ϰϯϨϥϮЀЀ, 
ϣϦϹϮϩϦ ϣϯϥϼ, ϳϡϿϺϩϪ ϲϮϦϤ, ϥϯϧϥϽ, ϤϱϯϨϡ, ϨϩϭϮϦϦ ϲϯϬϮϷϦ, ϣϼϤϬЀϮϴϣϹϦϦ Ϯϡ ϭϤϮϯ-
ϣϦϮϩϦ ϩϨ-Ϩϡ ϳЀϧϦϬϼ϶ ϨϩϭϮϩ϶ ϯϢϬϡϫϯϣ, ϩ ϳ.ϥ. σ ϱϴϲϲϫϯϪ ϰϱϩϱϯϥϦ ϮϦϳ ϣϦϸϮϼ϶, 
ϮϦ ϭϦϮЀϿϺϩ϶ϲЀ ϣ ϱϡϨϮϼϦ ϣϱϦϭϦϮϡ Ϥϯϥϡ ϫϱϴϰϮϼ϶ ϯϢϻϦϫϳϯϣ ϣϱϯϥϦ Ϥϯϱ, ϣϦϸϮϯϨϦ-
ϬϦϮϼ϶ ϥϦϱϦϣϽϦϣ. σϲЂ ϣ ϱϴϲϲϫϯϪ ϰϱϩϱϯϥϦ ϮϦϰϯϲϳϯЀϮϮϯ ϰϯ ϯϫϱϡϲϫϦ ϩ ϲϯϲϳϯЀϮϩϿ. 
ϑϡϨϮϯϯϢϱϡϨϮϦϪϹϩϪ ϰϯ ϯϳϳϦϮϫϡϭ ϩ ϲϳϦϰϦϮϩ ϮϡϲϼϺϦϮϮϯϲϳϩ ϷϣϦϳϯϭ ϯϲϦϮϮϩϪ ϬϦϲ. 
ϑϡϨϮϼϦ ϲϯϲϳϯЀϮϩЀ ϣϯϥϼ, ϰϱϩϮϩϭϡϿϺϦϪ Ϯϡ ϲϦϢЀ ϯϫϱϡϲϫϴ ϮϦϢϡ ϩ ϯϫϱϴϧϡϿϺϩ϶ 
ϢϦϱϦϤϯϣ, ϭϦϮЀϿϺϩ϶ϲЀ ϰϯϥ ϥϦϪϲϳϣϩϦϭ ϲϩϬϽϮϯϤϯ ϩϬϩ ϲϬϡϢϯϤϯ ϣϦϳϱϡ (ϫϡϱϳϩϮϡ 
«ϒϩϣϦϱϫϯ» Ϗϲϳϱϯϴ϶ϯϣϡ), ϥϯϱϯϧϮϼϦ Ϭϴϧϩ, ϱϡϨϬϩϸϮϡЀ ϯϫϱϡϲϫϡ ϲϡϭϯϤϯ ϣϯϨϥϴ϶ϡ, 
ϳϴϭϡϮ, ϱϯϲϡ, ϩϮϦϪ, ϲϮϦϤ – ϲϴ϶ϯϪ ϩ ϭϯϫϱϼϪ. σϦϸϮϼϪ ϭϡϲϫϡϱϡϥ, ϣϦϸϮϼϪ ϰϱϡϨϥϮϩϫ 
ϫϱϡϲϯϫ ϩ ϬϩϮϩϪ, ϣϦϸϮϯϦ ϥϣϩϧϦϮϩϦ – ϣ ϰϱϦϥϦϬϡ϶ Ϥϯϥϡ ϩϬϩ ϲϴϳϯϫ.

σϲϦ Ͼϳϩ ϩϨϭϦϮϦϮϩЀ ϦϲϳϽ, ϫϯϮϦϸϮϯ, ϩ ϣ ϥϱϴϤϩ϶ ϲϳϱϡϮϡ϶, Ϯϯ ϣ ϑϯϲϲϩϩ 
ϯϮϩ ϫϡϫ Ϣϼ ϮϡϩϢϯϬϦϦ ϨϡϭϦϳϮϼ ϢϬϡϤϯϥϡϱЀ ϱϴϲϲϫϯϪ ϧϩϣϯϰϩϲϩ, ϮϡϸϩϮϡЀ ϲ σϦϮϦ-
ϷϩϡϮϯϣϡ ϩ ύϡϱϳϼϮϯϣϡ. σ ϑϯϲϲϩϩ ϫϯϮϳϩϮϦϮϳϡϬϽϮϼϪ ϫϬϩϭϡϳ, ϩ Ͼϳϯϳ ϫϯϮϳϩϮϦϮ-
ϳϡϬϽϮϼϪ ϫϬϩϭϡϳ ϲϯϨϥϡЂϳ ϯϲϯϢϦϮϮϯ ϲϴϱϯϣϴϿ Ϩϩϭϴ ϩ ϯϲϯϢϦϮϮϯ ϧϡϱϫϯϦ ϬϦϳϯ, 
ϥϬϩϮϮϴϿ, ϰϦϱϦϬϩϣϡϿϺϴϿϲЀ ϣϲϦϭϩ ϯϳϳϦϮϫϡϭϩ ϫϱϡϲϯϫ ϣϦϲϮϴ, ϣ ϫϯϳϯϱϯϪ ϫϡϧϥϡЀ 
ϮϦϥϦϬЀ ϰϱϩϮϯϲϩϳ ϲ ϲϯϢϯϪ ϸϳϯ-ϳϯ ϮϯϣϯϦ, ϨϡϳЀϧϮϴϿ ϯϲϦϮϽ, ϣ ϫϯϳϯϱϯϪ ϦϲϳϽ ϩ ϦЂ 
ϲϡϭϯϦ ϮϡϸϡϬϯ ϲ ϮϦϯϢϼϫϮϯϣϦϮϮϯϪ ϰϱϯϨϱϡϸϮϯϲϳϽϿ ϣϯϨϥϴ϶ϡ, ϣϯϲϰϦϳϯϦ ϓϿϳϸϦϣϼϭ, 
ϩ ϯϲϯϢϯϪ ϳϩϹϩϮϯϪ, ϲϣϯϪϲϳϣϦϮϮϯϪ ϳϯϬϽϫϯ ϡϣϤϴϲϳϴ, ϩ ϰϯϨϥϮЀЀ ϯϲϦϮϽ, ϫϯϳϯϱϴϿ ϳϡϫ 
ϬϿϢϩϬ ϐϴϹϫϩϮ.

(ϐϯ υ. όϩ϶ϡϸЂϣϴ)
2. ϏϢϯϨϮϡϸϽϳϦ ϯϱϵϯϤϱϡϭϭϼ.
3. ϏϢϯϨϮϡϸϽϳϦ ϰϴϮϫϳϯϤϱϡϭϭϼ.
4. ώϡϪϥϩϳϦ ϰϱϦϥϬϯϧϦϮϩϦ ϲ ϣϣϯϥϮϼϭ ϲϬϯϣϯϭ, ϣϣϯϥϮϯϦ ϲϬϯϣϯ ϨϡϫϬϿϸϩϳϦ ϣ ϯϣϡϬ.

ύ
Ϧϳ
ϡϰ
ϱϦ
ϥϭ

Ϧϳ
Ϯϼ

Ϧ 
ϱϦ
Ϩϴ
ϬϽ
ϳϡ
ϳϼ

ϐ
ϯϨ
Ϯϡ
ϣϡ
ϳ.

 ϔ
ϔυ

1. τϱϡϵϩϸϦϲϫϩ ϯϢϻЀϲϮϩϳϦ ϨϮϡϫϩ ϰϱϦϰϩϮϡϮϩЀ ϣ ϬϿϢϯϭ ϰϱϦϥϬϯϧϦϮϩϩ 
ϲ ϥϦϦϰϱϩϸϡϲϳϮϼϭ ϯϢϯϱϯϳϯϭ.  
2. ϒϯϲϳϡϣϽϳϦ ϩ ϨϡϰϩϹϩϳϦ ϢϦϲϲϯϿϨϮϯϦ ϲϬϯϧϮϯϦ ϰϱϦϥϬϯϧϦϮϩϦ, ϭϦϧϥϴ ϸϡϲϳЀϭϩ 
ϫϯϳϯϱϯϤϯ ϲϳϡϣϩϳϲЀ ϳϩϱϦ. ϔϫϡϧϩϳϦ ϰϱϩϸϩϮϴ ϰϯϲϳϡϮϯϣϫϩ ϳϩϱϦ.  

ϋϯ
ϭϭ

ϴϮ
ϩϫ

.
 ϔ
ϔυ

1. ϒϯϲϳϡϣϽϳϦ ϳϦϫϲϳ ϩϨ 5–10 ϰϱϦϥϬϯϧϦϮϩϪ Ϯϡ ϳϦϭϴ «όϩϷϦϪϲϫϡЀ ϧϩϨϮϽ» 
ϩϬϩ Ϯϡ ϲϵϯϱϭϴϬϩϱϯϣϡϮϮϴϿ ϲϡϭϯϲϳϯЀϳϦϬϽϮϯ ϳϦϭϴ, ϲϣЀϨϡϮϮϴϿ ϲ ϯϢϴϸϦϮϩϦϭ ϣ όϩϷϦϦ 
ύϐτϔ.
2. ϒϵϯϱϭϴϬϩϱϴϪϳϦ ϩϥϦϿ ϲϣϯϦϤϯ ϳϦϫϲϳϡ ϣ 1–2 ϰϱϦϥϬϯϧϦϮϩЀ϶ (ϭϯϧϮϯ ϩϲϰϯϬϽϨϯϣϡϳϽ 
ϵϱϡϨϦϯϬϯϤϩϨϭϼ, ϡϵϯϱϩϨϭϼ ϩ ϥϱ.).

ϑϦ
Ϥϴ
ϬЀ
ϳ.

 ϔ
ϔυ

1. ϐϱϦϥϲϳϡϣϽϳϦ, ϸϳϯ σϼ ϴϸϩϳϦϬϽ ϱϴϲϲϫϯϤϯ ЀϨϼϫϡ. ψϡϰϩϹϩϳϦ 5 ϲϬϯϣ 
ϲ ϰϱϯϰϴϺϦϮϮϼϭϩ Ϣϴϫϣϡϭϩ ϥϬЀ ϲϡϭϯϲϳϯЀϳϦϬϽϮϯϪ ϱϡϢϯϳϼ ϴϸϦϮϩϫϯϣ ϰϯ ϳϦϭϦ 
«ϘϦϱϦϥϯϣϡϮϩϦ ϤϬϡϲϮϼ϶ ϣ ϫϯϱϮϦ ϲϬϯϣϡ».  

ϑϔϒϒϋωϊ ϠψϜϋ
9 ϫϬϡϲϲ

ϋϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϥϬЀ ϰϯϣϳϯϱϦϮϩЀ ϩ ϡϫϳϴϡϬϩϨϡϷϩϩ ϨϮϡϮϩϪ ϩ ϴϭϦϮϩϪ 
ϣ ϮϡϸϡϬϦ ϯϢϴϸϦϮϩЀ ϣ 9 ϫϬϡϲϲϦ 

σρϑωρώϓ 1
ϋϱϩϳϦϱϩϩ 
ϯϷϦϮϩϣϡϮϩЀ ϒϯϥϦϱϧϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐ
ϱϦ
ϥϭ

Ϧϳ
Ϯϼ

Ϧ 
ϱϦ
Ϩϴ
ϬϽ
ϳϡ
ϳϼ

1. ώϡϰϩϹϩϳϦ ϥϩϫϳϡϮϳ.
σ ϱϴϲϲϫϯϪ ϰϦϪϨϡϧϮϯϪ ϧϩϣϯϰϩϲϩ ϯϸϦϮϽ ϭϮϯϤϯ ϰϱϯϩϨϣϦϥϦϮϩϪ, ϰϯϲϣЀϺЂϮ-

Ϯϼ϶ ϣϱϦϭϦϮϡϭ Ϥϯϥϡ: ϯϲϦϮϽ, ϣϦϲϮϡ, Ϩϩϭϡ – ϬϿϢϩϭϼϦ ϳϦϭϼ ϱϴϲϲϫϯϪ ϰϦϪϨϡϧ-
ϮϯϪ ϧϩϣϯϰϩϲϩ Ϯϡ ϰϱϯϳЀϧϦϮϩϩ ϣϲϦϤϯ XIX ϣϦϫϡ ϩ ϰϯϨϥϮϦϦ. ω ϤϬϡϣϮϯϦ, ϣ ϮϦϪ 
ϮϦ ϮϦϩϨϭϦϮϮϼϦ ϾϬϦϭϦϮϳϼ ϰϱϩϱϯϥϼ, ϡ ϸϡϺϦ ϣϲϦϤϯ ϣϱϦϭϦϮϮϼϦ: ϯϲϦϮϽ ϱϡϮϮЀЀ 
ϩϬϩ ϰϯϨϥϮЀЀ, ϣϦϹϮϩϦ ϣϯϥϼ, ϳϡϿϺϩϪ ϲϮϦϤ, ϥϯϧϥϽ, ϤϱϯϨϡ, ϨϩϭϮϦϦ ϲϯϬϮϷϦ, ϣϼ-
ϤϬЀϮϴϣϹϦϦ Ϯϡ ϭϤϮϯϣϦϮϩϦ ϩϨ-Ϩϡ ϳЀϧϦϬϼ϶ ϨϩϭϮϩ϶ ϯϢϬϡϫϯϣ, ϩ ϳ.ϥ. σ ϱϴϲϲϫϯϪ 
ϰϱϩϱϯϥϦ ϮϦϳ ϣϦϸϮϼ϶, ϮϦ ϭϦϮЀϿϺϩ϶ϲЀ ϣ ϱϡϨϮϼϦ ϣϱϦϭϦϮϡ Ϥϯϥϡ ϫϱϴϰϮϼ϶ ϯϢϻ-
Ϧϫϳϯϣ ϣϱϯϥϦ Ϥϯϱ, ϣϦϸϮϯϨϦϬϦϮϼ϶ ϥϦϱϦϣϽϦϣ. σϲЂ ϣ ϱϴϲϲϫϯϪ ϰϱϩϱϯϥϦ ϮϦϰϯϲϳϯ-
ЀϮϮϯ ϰϯ ϯϫϱϡϲϫϦ ϩ ϲϯϲϳϯЀϮϩϿ. ϑϡϨϮϯϯϢϱϡϨϮϦϪϹϩϪ ϰϯ ϯϳϳϦϮϫϡϭ ϩ ϲϳϦϰϦϮϩ 
ϮϡϲϼϺϦϮϮϯϲϳϩ ϷϣϦϳϯϭ ϯϲϦϮϮϩϪ ϬϦϲ. ϑϡϨϮϼϦ ϲϯϲϳϯЀϮϩЀ ϣϯϥϼ, ϰϱϩϮϩϭϡϿϺϦϪ 
Ϯϡ ϲϦϢЀ ϯϫϱϡϲϫϴ ϮϦϢϡ ϩ ϯϫϱϴϧϡϿϺϩ϶ ϢϦϱϦϤϯϣ, ϭϦϮЀϿϺϩ϶ϲЀ ϰϯϥ ϥϦϪϲϳϣϩϦϭ 
ϲϩϬϽϮϯϤϯ ϩϬϩ ϲϬϡϢϯϤϯ ϣϦϳϱϡ (ϫϡϱϳϩϮϡ «ϒϩϣϦϱϫϯ» Ϗϲϳϱϯϴ϶ϯϣϡ), ϥϯϱϯϧϮϼϦ 
Ϭϴϧϩ, ϱϡϨϬϩϸϮϡЀ ϯϫϱϡϲϫϡ ϲϡϭϯϤϯ ϣϯϨϥϴ϶ϡ, ϳϴϭϡϮ, ϱϯϲϡ, ϩϮϦϪ, ϲϮϦϤ – ϲϴ϶ϯϪ 
ϩ ϭϯϫϱϼϪ. σϦϸϮϼϪ ϭϡϲϫϡϱϡϥ, ϣϦϸϮϼϪ ϰϱϡϨϥϮϩϫ ϫϱϡϲϯϫ ϩ ϬϩϮϩϪ, ϣϦϸϮϯϦ ϥϣϩ-
ϧϦϮϩϦ – ϣ ϰϱϦϥϦϬϡ϶ Ϥϯϥϡ ϩϬϩ ϲϴϳϯϫ.

σϲϦ Ͼϳϩ ϩϨϭϦϮϦϮϩЀ ϦϲϳϽ, ϫϯϮϦϸϮϯ, ϩ ϣ ϥϱϴϤϩ϶ ϲϳϱϡϮϡ϶, Ϯϯ ϣ ϑϯϲϲϩϩ 
ϯϮϩ ϫϡϫ Ϣϼ ϮϡϩϢϯϬϦϦ ϨϡϭϦϳϮϼ ϢϬϡϤϯϥϡϱЀ ϱϴϲϲϫϯϪ ϧϩϣϯϰϩϲϩ, ϮϡϸϩϮϡЀ ϲ σϦ-
ϮϦϷϩϡϮϯϣϡ ϩ ύϡϱϳϼϮϯϣϡ. σ ϑϯϲϲϩϩ ϫϯϮϳϩϮϦϮϳϡϬϽϮϼϪ ϫϬϩϭϡϳ, ϩ Ͼϳϯϳ ϫϯϮϳϩ-
ϮϦϮϳϡϬϽϮϼϪ ϫϬϩϭϡϳ ϲϯϨϥϡЂϳ ϯϲϯϢϦϮϮϯ ϲϴϱϯϣϴϿ Ϩϩϭϴ ϩ ϯϲϯϢϦϮϮϯ ϧϡϱϫϯϦ ϬϦϳϯ, 
ϥϬϩϮϮϴϿ, ϰϦϱϦϬϩϣϡϿϺϴϿϲЀ ϣϲϦϭϩ ϯϳϳϦϮϫϡϭϩ ϫϱϡϲϯϫ ϣϦϲϮϴ, ϣ ϫϯϳϯϱϯϪ ϫϡϧϥϡЀ 
ϮϦϥϦϬЀ ϰϱϩϮϯϲϩϳ ϲ ϲϯϢϯϪ ϸϳϯ-ϳϯ ϮϯϣϯϦ, ϨϡϳЀϧϮϴϿ ϯϲϦϮϽ, ϣ ϫϯϳϯϱϯϪ ϦϲϳϽ ϩ ϦЂ 
ϲϡϭϯϦ ϮϡϸϡϬϯ ϲ ϮϦϯϢϼϫϮϯϣϦϮϮϯϪ ϰϱϯϨϱϡϸϮϯϲϳϽϿ ϣϯϨϥϴ϶ϡ, ϣϯϲϰϦϳϯϦ ϓϿϳϸϦ-
ϣϼϭ, ϩ ϯϲϯϢϯϪ ϳϩϹϩϮϯϪ, ϲϣϯϪϲϳϣϦϮϮϯϪ ϳϯϬϽϫϯ ϡϣϤϴϲϳϴ, ϩ ϰϯϨϥϮЀЀ ϯϲϦϮϽ, ϫϯ-
ϳϯϱϴϿ ϳϡϫ ϬϿϢϩϬ ϐϴϹϫϩϮ.

(ϐϯ υ. όϩ϶ϡϸЂϣϴ)
2. ϏϢϯϨϮϡϸϽϳϦ ϯϱϵϯϤϱϡϭϭϼ.
3. ϏϢϯϨϮϡϸϽϳϦ ϰϴϮϫϳϯϤϱϡϭϭϼ.
4. ώϡϪϥϩϳϦ ϰϱϦϥϬϯϧϦϮϩϦ ϲ ϥϣϯϪϮϼϭ ϲϯϿϨϯϭ, ϨϡϫϬϿϸϩϳϦ ϸϡϲϳϩ ϲϯϿϨϡ ϣ ϯϣϡϬ.

ύ
Ϧϳ
ϡϰ
ϱϦ
ϥϭ

Ϧϳ
Ϯϼ

Ϧ 
ϱϦ
Ϩϴ
ϬϽ
ϳϡ
ϳϼ

ϐ
ϯϨ
Ϯϡ
ϣϡ
ϳ. 

 
ϔ
ϔυ

1. ώϡϪϥϩϳϦ ϰϱϦϥϬϯϧϦϮϩϦ ϲ ϰϱϩϸϡϲϳϮϼϭ ϯϢϯϱϯϳϯϭ, ϫϯϳϯϱϼϪ ϮϦ ϣϼϥϦϬЀϦϳϲЀ 
ϨϡϰЀϳϯϪ. τϱϡϵϩϸϦϲϫϩ ϯϢϻЀϲϮϩϳϦ ϯϳϲϴϳϲϳϣϩϦ ϨϮϡϫϯϣ ϰϱϦϰϩϮϡϮϩЀ.
2. σϼϰϩϹϩϳϦ ϩϨ ϳϦϫϲϳϡ ϥϣϡ ϲϬϯϣϡ, ϫϯϳϯϱϼϦ Ϯϡϥϯ ϰϱϯϣϦϱϩϳϽ 
ϰϯ ϯϱϵϯϤϱϡϵϩϸϦϲϫϯϭϴ ϲϬϯϣϡϱϿ. ϏϢϻЀϲϮϩϳϦ ϲϣϯϪ ϣϼϢϯϱ.
3. ϒϵϯϱϭϴϬϩϱϴϪϳϦ ϳϦϭϴ ϳϦϫϲϳϡ.

ϋϯ
ϭϭ

ϴϮ
ϩϫ

.
 ϔ
ϔυ

1. ϒϯϲϳϡϣϽϳϦ ϳϦϫϲϳ ϩϨ 5–10 ϰϱϦϥϬϯϧϦϮϩϪ Ϯϡ ϳϦϭϴ «όϩϷϦϪϲϫϡЀ ϧϩϨϮϽ» 
ϩϬϩ Ϯϡ ϲϵϯϱϭϴϬϩϱϯϣϡϮϮϴϿ ϲϡϭϯϲϳϯЀϳϦϬϽϮϯ ϳϦϭϴ, ϲϣЀϨϡϮϮϴϿ ϲ ϯϢϴϸϦϮϩϦϭ 
ϣ όϩϷϦϦ ύϐτϔ.
2. ϒϵϯϱϭϴϬϩϱϴϪϳϦ ϩϥϦϿ ϲϣϯϦϤϯ ϳϦϫϲϳϡ ϣ 1–2 ϰϱϦϥϬϯϧϦϮϩЀ϶ (ϭϯϧϮϯ 
ϩϲϰϯϬϽϨϯϣϡϳϽ ϵϱϡϨϦϯϬϯϤϩϨϭϼ, ϡϵϯϱϩϨϭϼ ϩ ϥϱ.).

ϑϦ
Ϥϴ
ϬЀ
ϳ.

ϔ
ϔυ

1. ϐϱϦϥϲϳϡϣϽϳϦ, ϸϳϯ σϼ ϴϸϩϳϦϬϽ ϱϴϲϲϫϯϤϯ ЀϨϼϫϡ. ψϡϰϩϹϩϳϦ 5 ϲϬϯϣ 
ϲ ϰϱϯϰϴϺϦϮϮϼϭϩ Ϣϴϫϣϡϭϩ ϥϬЀ ϲϡϭϯϲϳϯЀϳϦϬϽϮϯϪ ϱϡϢϯϳϼ ϴϸϦϮϩϫϯϣ ϰϯ ϳϦϭϦ 
«ϐϱϡϣϯϰϩϲϡϮϩϦ ϰϱϩϲϳϡϣϯϫ».  



6
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ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ
ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ϑϔ
ϒ
ϒ
ϋ
ω
ϊ

 Ϡ
ψϜ

ϋ
    9 ϫϬϡϲϲ

ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϒ
Ϭϯϧ

ϮϯϲϯϸϩϮЂϮϮϯϦ ϰϱϦϥϬϯϧ
ϦϮϩϦ» 

σ
ρ
ϑω

ρ
ώ
ϓ 1

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ώ
ϡϪϥϩϳϦ ϲϱϦϥϩ ϥϡϮϮϼ

϶ ϰϱϦϥϬϯϧ
ϦϮϩϪ ϲϬϯϧ

ϮϯϲϯϸϩϮЂϮϮϯϦ.
ρ

. ϒ
ϭϦϹ

Ϯϯ ϲϫϡϨϡϳϽ, ϢϯϬϦϦ ϸϡϲϡ ϰϱϯϰϬϴϳϡϬϩ ϭϼ
 ϣ ϨϮϡϫϯϭϯϭ ϬϦϲϴ ϩ ϣϦϱϮϴϬϩϲϽ, 

ϫϡϫ ϤϯϣϯϱϩϳϲЀ, ϲ ϰϴϲϳϼ
ϭϩ ϱϴϫϡϭϩ.

ς. ϒ
ϰϯϱϯϣ ϢϯϬϽϹ

Ϧ ϮϦ ϨϡϳϦϣϡϬϯϲϽ, ϩ ϰϯϲϬϦ ϯϢϦϥϡ ϣϲϦ Ϣϼ
Ϭϩ ϣ ϲϡϭϯϭ ϶ϯϱϯϹ

Ϧϭ 
ϱϡϲϰϯϬϯϧ

ϦϮϩϩ ϥϴ϶ϡ.
σ

. ςϦϬϼ
Ϧ ϭϦϥϣϦϥϩ, ϰϯ϶ϯϧ

Ϧ, ϲϫϯϱϯ ϩϲϸϦϨϬϩ Ϣϼ
, ϦϲϬϩ Ϣϼ

 ϮϦ Ϣϼ
Ϭϯ ϨϡϰϱϦϳϡ 

ϯ϶ϯϳϩϳϽϲЀ Ϯϡ Ϯϩ϶.
2. ώ

ϡϪϥϩϳϦ ϰϱϦϥϬϯϧ
ϦϮϩϦ ϲ ϰϴϮϫϳϴϡϷϩϯϮϮϯϪ ϯϹ

ϩϢϫϯϪ.
ρ

. σ
 ϩϨϢϴϹ

ϫϦ, ϱϡϲϰϦϣϡЀ, ϥϦϣϡ ϰϱЀϥϦϳ, ϩ, ϨϩϭϮϩϪ ϥϱϴϤ ϮϯϸϦϪ, ϳϱϦϺ
ϩϳ ϬϴϸϩϮϡ 

ϰϦϱϦϥ ϮϦϪ.
ς. ώ

ϯ ϣϯϳ ϣϯ ϱϧ
ϩ ϩ ϰϯ ϯϲϮϯϣϮϯϭϴ ϰϯϬϿ

 ϰϱϯϢϦϧ
ϡϬϡ ϰϦϱϣϡЀ ϣϯϬϮϡ, ϱϣϡϮϴϬ ϣϦϳϦϱ 

ϩ ϣ ϣϯϨϥϴ϶Ϧ Ϩϡϫϱϴϧ
ϩϬϡϲϽ ϰϼ

ϬϽ.
σ

. υ
ϯϰϦϣϡϿ

ϳ ϲϣϯϩ ϣϦϲϦϮϮϩϦ ϰϦϲϮϩ ϲϯϬϯϣϽϩ, ϦϺ
Ђ ϲϯ϶ϱϡϮϩϬϩϲϽ ϣ ϨϡϳϩϹ

Ϯϼ
϶ 

ϭϦϲϳϡ϶ ϯϥϴϣϡϮϸϩϫϩ ϩ, ϭϯϧ
Ϧϳ Ϣϼ

ϳϽ, ϤϥϦ-ϮϩϢϴϥϽ ϢϦϬϦϦϳ ϬϡϮϥϼ
Ϲ

.
3. σ

 ϰϱϦϥϬϯϧ
ϦϮϩϩ υϮЂϭ ϥϴϬ ϬЂϤϫϩϪ ϣϦϳ

Ϧϱϯϫ ϩ ϰϡϥϡϬ ϲϮϦϧ
ϯϫ ϯϰϴϲϳϩϳϦ ϯϢϺ

ϩϪ 
ϣϳϯϱϯϲϳϦϰϦϮϮϼ

Ϫ ϸϬϦϮ ϩ ϨϡϰϩϹ
ϩϳϦ ϰϯϬϴϸϦϮϮϯϦ ϰϱϦϥϬϯϧ

ϦϮϩϦ.
4. ϔϫϡϧ

ϩϳϦ ϰϱϦϥϬϯϧ
ϦϮϩϦ, ϲϳϱϴϫϳϴϱϡ ϫϯϳϯϱϯϤϯ ϲϯϯϳϣϦϳϲϳϣϴϦϳ ϲ϶ϦϭϦ (ϨϮϡϫϩ 

ϰϱϦϰϩϮϡϮϩЀ ϮϦ ϱϡϲϲϳϡϣϬϦϮϼ
):

[ϢϦϨϬϩϸϮϯϦ], ϩ [ϢϦϨϬϩϸϮϯϦ].
ρ

. ώ
ϦϢϯ ϨϡϣϯϬϯϫϬϯ ϳϴϸϡϭϩ ϩ ϥϯϧ

ϥϿ
 ϫϯϮϷϡ ϮϦ ϣϩϥϩϳϲЀ.

ς. Ϗ
ϢϻЀϣϩϬϩ ϯϢ ϯϫϯϮϸϡϮϩϩ ϯϢϦϥϦϮϮϯϤϯ ϰϦϱϦϱϼ

ϣϡ ϩ ϰϱϩϲϳϴϰϩϬϩ ϫ ϰϱϯϰϯϬϫϦ 
ϲϣЂϫϬϼ

.
σ

. ϒ
ϳϡϮϯϣϩϬϯϲϽ ϳϦϭϮϯ ϩ ϭϼ

 ϥϯϬϤϯ ϰϬϴϳϡϬϩ ϰϯ ϬϦϲϴ.
5. ϑϡϲϲϳϡϣϽϳϦ ϨϮϡϫϩ ϰϱϦϰϩϮϡϮϩЀ.

ρ
. ύ

ϡϬϽϸϩϫϩ ϲϩϥϦϬϩ Ϩϡ ϲϳϯϬϯϭ ϩ ϰϱϯϩϨϮϯϲЀ Ϲ
Ϧϰϯϳϯϭ ϲϬϯϣϡ ϣϼ

ϰϯϬϮЀϬϩ ϰϯ-
ϣϩϥϩϭϯϭϴ ϫϡϫϴϿ

-ϳϯ ϱϡϢϯϳϴ ϩ Ѐ ϲϳϡϱϡϬϲЀ ϩϭ ϮϦ ϭϦϹ
ϡϳϽ.

ς. σ
ϦϳϦϱ ϲϱϼ

ϣϡϬ ϬϩϲϳϽЀ ϲ ϥϦϱϦϣϽϦϣ ϩ ϥϯϱϯϧ
ϫϩ ϲϡϥϡ ϴϲϼ

ϰϡϬ ϱϡϨϮϯϷϣϦϳϮϼ
ϭ 

ϫϯϣϱϯϭ.
σ

. ϔϧ
Ϧ ϣϦϸϦϱϦϬϯ ϩ Ϯϡϱϯϥ ϣϯϨϣϱϡϺ

ϡϬϲЀ ϲ ϰϯϬϦϪ.
τ. ϓϼ

 ϰϱϩϥЂϹ
Ͻ ϩϬϩ ϳϦϢЀ ϮϦ ϧ

ϥϡϳϽ?

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. σ
ϼ
ϰϩϹ

ϩϳϦ ϩϨ ϨϡϥϡϮϩЀ 5 ϰϱϦϥϬϯϧ
ϦϮϩϦ ϲ ϯϢϯϲϯϢϬϦϮϮϼ

ϭ ϯϢϲϳϯЀϳϦϬϽϲϳϣϯϭ, 
ϣϼ

ϱϡϧ
ϦϮϮϼ

ϭ ϥϦϦϰϱϩϸϡϲϳϮϼ
ϭ ϯϢϯϱϯϳϯϭ. Ϗ

ϢϯϨϮϡϸϽϳϦ ϯϢϯϲϯϢϬϦϮϮϯϦ 
ϯϢϲϳϯЀϳϦϬϽϲϳϣϯ, ϣϼ

ϱϡϧ
ϦϮϮϯϦ ϥϦϦϰϱϩϸϡϲϳϮϼ

ϭ ϯϢϯϱϯϳϯϭ. 
2. σ

ϼ
ϰϩϹ

ϩϳϦ ϩϨ ϨϡϥϡϮϩЀ 5 ϰϱϦϥϬϯϧ
ϦϮϩЀ ϲ ϯϥϮϯϱϯϥϮϼ

ϭϩ ϸϬϦϮϡϭϩ. Ϗ
ϢϯϨϮϡϸϽϳϦ 

ϯϥϮϯϱϯϥϮϼ
Ϧ ϸϬϦϮϼ

 ϩ ϰϯϥϸϦϱϫϮϩϳϦ ϩ϶ ϫϡϫ ϸϬϦϮϼ
 ϰϱϦϥϬϯϧ

ϦϮϩЀ .

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. ϒ
ϯϲϳϡϣϽϳϦ 4–5 ϰϱϦϥϬϯϧ

ϦϮϩϪ ϲ ϯϰϩϲϡϮϩϦϭ ϯϲϦϮϮϦϪ ϰϱϩϱϯϥϼ
.

2. ϐ
ϱϦϥϲϳϡϣϽϳϦ, ϸϳϯ σ

ϼ
 ϡϣϳϯϱ ϴϸϦϢϮϩϫϡ ϥϬЀ 9 ϫϬϡϲϲϡ. ϋ

ϡϫ Ϣϼ
 σ
ϼ

 ϲϵ
ϯϱϭϴϬϩϱϯϣϡϬϩ, 

ϸϳϯ ϳϡϫϯϦ ϲϬϯϧ
ϮϯϲϯϸϩϮЂϮϮϯϦ ϰϱϦϥϬϯϧ

ϦϮϩϦ?

ϑϦϤϴϬЀϳ.
 ϔϔυ

1. ϐ
ϱϦϥϲϳϡϣϽϳϦ, ϸϳϯ σ

ϼ
 ϴϸϩϳϦϬϽ. ϋ

ϡϫϩϦ ϨϡϥϡϮϩЀ σ
ϼ

 ϰϱϦϥϬϯϧ
ϩϬϩ Ϣϼ

 ϴϸϦϮϩϫϡϭ 
ϥϬЀ ϨϡϫϱϦϰϬϦϮϩЀ ϳϦϭϼ

 «ϒ
Ϭϯϧ

ϮϯϲϯϸϩϮЂϮϮϯϦ ϰϱϦϥϬϯϧ
ϦϮϩϦ»?

ϑϔ
ϒ
ϒ
ϋ
ω
ϊ

 Ϡ
ψϜ

ϋ
    9 ϫϬϡϲϲ

ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϒ
ϯϸϩϮϦϮϩϦ-ϱϡϲϲϴϧ

ϥϦϮϩϦ» 

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ω
ϲ϶ϯϥϮϼ

Ϫ ϳϦϫϲϳ
ω
ϲϰϼ

ϳϡϮϩЀ ϧ
ϥϴϳ ϥϱϴϧ

Ϣϴ ϣϲϦϤϥϡ. τϬϡϣϮϯϦ ϩϨ Ϯϩ϶ ϲϦϤϯϥϮЀ – ϩϨϭϦϮϩϣϹ
ϩϪϲЀ 

ϴϫϬϡϥ, ϰϦϱϦϭϦϮϡ ϣ ϯϢϱϡϨϦ ϩ ϱϡϲϰϯϱЀϥϫϦ ϧ
ϩϨϮϩ. ϒ

 ϴϲϫϯϱϦϮϩϦϭ ϳϦϭϰϡ ϧ
ϩϨϮϩ, ϲϯ 

ϲϳϱϦϭϬϦϮϩϦϭ Ϣϼ
ϲϳϱϯ ϱϦϡϬϩϨϯϣϡϳϽ ϲϦϢЀ ϰϱϩϹ

Ϭϯ ϰϯϮϩϭϡϮϩϦ ϨϮϡϸϩϭϯϲϳϩ ϣϱϦ-
ϭϦϮϩ. ϑϡϮϽϹ

Ϧ ϮϦϣϯϨϭϯϧ
Ϯϯ Ϣϼ

Ϭϯ ϰϱϦϥϲϳϡϣϩϳϽ, ϮϡϰϱϩϭϦϱ, ϸϳϯϢϼ
 ϶ϯϨЀϦϣϡ ϳЀϤϯ-

ϳϩϬϩϲϽ ϤϯϲϳЀϭϩ. ϓϦϰϦϱϽ, ϫϯϤϥϡ ϣϱϦϭЀ – ϷϦϮϡ ϥϯϲϳϩϧ
ϦϮϩЀ ϲϣϯϦϪ ϷϦϬϩ, ϯϳϥϼ

϶ 
ϩ ϤϯϲϳϦϰϱϩϩϭϲϳϣϯ ϰϦϱϦϲϳϡϬϩ Ϣϼ

ϳϽ ϨϮϡϸϩϭϼ
ϭϩ. Ϙ

ϡϲϳϼ
Ϧ ϣϲϳϱϦϸϩ ϩ ϮϦϳϯϱϯϰϬϩ-

ϣϼ
Ϧ ϢϦϲϦϥϼ

 ϮϦ ЀϣϬЀϿ
ϳϲЀ ϴϧ

Ϧ ϮϦϰϱϦϭϦϮϮϼ
ϭϩ ϲϰϴϳϮϩϫϡϭϩ ϥϱϴϧ

Ϣϼ
. σ

 ϲϩϬϴ ϳϯϤϯ, 
ϸϳϯ ϧ

ϩϣЂϭ ϭϼ
 ϣ ϱϡϨϮϼ

϶ ϱϩϳϭϡ϶, ϣϲϳϱϦϸϩ ϥϱϴϨϦϪ ϲϳϡϮϯϣЀϳϲЀ ϱϦϥϫϩϭϩ.
ώ
ϯ ϣϯϳ ϰϡϱϡϥϯϫϲ: ϱϡϮϽϹ

Ϧ ϫϱϴϤ ϯϢϺ
ϦϮϩЀ Ϣϼ

Ϭ ϯϤϱϡϮϩϸϦϮ, ϲϦϤϯϥϮЀ ϸϦϬϯϣϦϫϡ 
ϴϤϮϦϳϡϦϳ ϩϨϢϼ

ϳϯϸϮϯϲϳϽ ϣϼ
Ϯϴϧ

ϥϦϮϮϯϤϯ ϯϢϺ
ϦϮϩЀ. Ϗ

ϲϯϢϦϮϮϯ Ͼϳϯ ϨϡϭϦϳϮϯ ϣ Ϥϯ-
ϱϯϥϡ϶ ϲ ϣϼ

ϲϯϫϯϪ ϰϬϯϳϮϯϲϳϽϿ
 ϮϡϲϦϬϦϮϩЀ. ύ

ϼ
 ϲϳϱϦϭϩϭϲЀ ϯϢϯϲϯϢϩϳϽϲЀ, ϣϼ

ϢϱϡϳϽ 
ϴϦϥϩϮЂϮϮϯϦ ϭϦϲϳϯ ϣ ϭϦϳϱϯ, ϣ ϫϡϵ

Ϧ, ϣ ϸϩϳϡϬϽϮϯϭ ϨϡϬϦ ϢϩϢϬϩϯϳϦϫϩ.
ϋ
ϡϨϡϬϯϲϽ Ϣϼ

, ϳϡϫϡЀ ϩϨϢϼ
ϳϯϸϮϯϲϳϽ ϯϢЀϨϡϳϦϬϽϮϯϤϯ ϯϢϺ

ϦϮϩЀ ϩ ϲϳϱϦϭϬϦϮϩϦ 
ϫ ϯϢϯϲϯϢϬϦϮϮϯϲϳϩ ϥϯϬϧ

Ϯϼ
 ϲϣϦϲϳϩ ϰϯϳϱϦϢϮϯϲϳϽ ϣ ϥϱϴϧ

ϢϦ ϫ ϭϩϮϩϭϴϭϴ, ϲϥϦϬϡϳϽ 
ϦЂ ϮϡϣϲϦϤϥϡ ϮϦϡϫϳϴϡϬϽϮϯϪ. ώ

ϯ Ͼϳϯ ϮϦ ϳϡϫ. Ϗ
ϳϮϯϹ

ϦϮϩЀ ϲ ϥϱϴϨϽЀϭϩ ϯϲϳϡϿ
ϳϲЀ 

Ϯϡ ϰϦϱϣϯϭ ϭϦϲϳϦ. ω
϶ ϲϴϺ

ϦϲϳϣϯϣϡϮϩϦ ϲϯϤϱϦϣϡϦϳ ϥϴϹ
ϴ ϴϣϦϱϦϮϮϯϲϳϽϿ

, ϸϳϯ Ϯϡϭ 
ϣϲϦϤϥϡ ϦϲϳϽ ϲ ϫϦϭ ϰϯϥϦϬϩϳϽϲЀ ϱϡϥϯϲϳϽϿ

 ϩ ϫ ϫϯϭϴ ϯϢϱϡϳϩϳϽϲЀ Ϩϡ ϰϯϭϯϺ
ϽϿ

 ϣ ϲϡ-
ϭϴϿ

 ϳϱϴϥϮϴϿ
 ϭϩϮϴϳϴ.

(ϰϯ ώ
.ϐ

. ϋ
ϱϼ

Ϻ
ϴϫϴ)

ϐ
ϱϯϸϩϳϡϪϳϦ ϳϦϫϲϳ ϩ ϣϼ

ϰϯϬϮϩϳϦ ϨϡϥϡϮϩЀ:
1. Ϗ

ϢϯϨϮϡϸϽϳϦ ϯϱϵ
ϯϤϱϡϭϭϼ

.
2. Ϗ

ϢϯϨϮϡϸϽϳϦ ϰϴϮϫϳϯϤϱϡϭϭϼ
.

3. ώ
ϡϪϥϩϳϦ ϬϿ

ϢϯϦ ϲϬϯϧ
ϮϯϲϯϸϩϮЂϮϮϯϦ ϰϱϦϥϬϯϧ

ϦϮϩϦ, ϲϥϦϬϡϪϳϦ ϦϤϯ ϲϩϮϳϡϫϲϩϸϦϲϫϩϪ 
ϱϡϨϢϯϱ.
4. ώ

ϡϪϥϩϳϦ ϬϿ
ϢϯϦ ϲϬϯϧ

ϮϯϰϯϥϸϩϮЂϮϮϯϦ ϰϱϦϥϬϯϧ
ϦϮϩϦ, ϲϥϦϬϡϪϳϦ  ϦϤϯ 

ϲϩϮϳϡϫϲϩϸϦϲϫϩϪ ϱϡϨϢϯϱ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. σ
ϼ
ϰϩϹ

ϩϳϦ ϩϨ ϳϦϫϲϳϡ ϲϬϯϣϡ, ϫϯϳϯϱϼ
Ϧ Ϯϡϥϯ ϰϱϯϣϦϱϩϳϽ ϰϯ ϯϱϵ

ϯϤϱϡϵ
ϩϸϦϲϫϯϭϴ 

ϲϬϯϣϡϱϿ
. Ϗ

ϢϻЀϲϮϩϳϦ ϲϣϯϪ ϣϼ
Ϣϯϱ.

2. ϒ
ϵ
ϯϱϭϴϬϩϱϴϪϳϦ ϣ ϯϥϮϯϭ-ϥϣϴ϶ ϰϱϦϥϬϯϧ

ϦϮϩЀ϶ ϲϭϼ
ϲϬ ϵ

ϩϮϡϬϡ (ϰϯϲϬϦϥϮϦϤϯ 
ϡϢϨϡϷϡ) ϳϦϫϲϳϡ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. ϒ
ϯϲϳϡϣϽϳϦ 4–5 ϣϯϰϱϯϲϯϣ ϫ ϩϲ϶ϯϥϮϯϭϴ ϳϦϫϲϳϴ.

2. ϋ
ϡϫ Ϣϼ

 σ
ϼ

 ϯϢϻЀϲϮϩϬϩ ϴϸϦϮϩϫϴ ϸϦϳϣЂϱϳϯϤϯ ϫϬϡϲϲϡ, ϸϳϯ ϳϡϫϯϦ ϲϯϸϩϮϦϮϩϦ-
ϱϡϲϲϴϧ

ϥϦϮϩϦ?

ϑϦϤϴϬЀϳϩϣϮϼϦ 
ϔϔυ

1. ώ
ϡϰϩϹ

ϩϳϦ ϲϯϸϩϮϦϮϩϦ-ϱϡϲϲϴϧ
ϥϦϮϩϦ Ϯϡ ϳϦϭϴ «Ϙ

ϳϯ ϳϡϫϯϦ ϥϱϴϧ
Ϣϡ?» (ϮϦ ϭϦϮϦϦ 

70 ϲϬϯϣ). ϐ
ϱϩϣϦϥϩϳϦ ϯϥϩϮ ϰϱϩϭϦϱ ϩϨ ϩϲ϶ϯϥϮϯϤϯ ϳϦϫϲϳϡ ϩ ϯϥϩϮ ϰϱϩϭϦϱ 

ϩϨ ϧ
ϩϨϮϦϮϮϯϤϯ (ϸϩϳϡϳϦϬϽϲϫϯϤϯ ϩ ϥϱ.) ϯϰϼ

ϳϡ.
2. ϐ

ϱϦϥϲϳϡϣϽϳϦ, ϸϳϯ σ
ϼ

 ϾϫϲϰϦϱϳ. Ϗ
ϷϦϮϩϳϦ ϲϣϯϿ

 ϱϡϢϯϳϴ ϣ ϲϯϯϳϣϦϳϲϳϣϩϩ 
ϲ ϰϱϦϥϬϯϧ

ϦϮϮϯϪ ϴϸϩϳϦϬϦϭ ϲϩϲϳϦϭϯϪ ϯϷϦϮϩϣϡϮϩЀ.
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ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ
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ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ς
ϦϲϲϯϿ

ϨϮϯϦ ϲϬϯϧ
ϮϯϦ ϰϱϦϥϬϯϧ

ϦϮϩϦ (ςϒ
ϐ

)» 
σ
ρ
ϑω

ρ
ώ
ϓ 1

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϒ
ϱϦϥϩ ϰϱϦϥϬϯϧ

ϦϮϩϪ 1–4 ϮϡϪϥϩϳϦ ϢϦϲϲϯϿ
ϨϮϯϦ ϲϬϯϧ

ϮϯϦ ϰϱϦϥϬϯϧ
ϦϮϩϦ. 

ώ
ϡϰϩϹ

ϩϳϦ ϮϯϭϦϱ ϾϳϯϤϯ ϰϱϦϥϬϯϧ
ϦϮϩЀ.

(1) ϒ
 ϳϦ϶ ϰϯϱ ϩ ϢϱЂϣϮϡ ϲ ϢϬϩϮϥϡϧ

ϡ ϲϯϥϱϡϬϩ, ϩ Ϯϡϱϼ
 ϩϨϮϴϳϱϩ, ϩ ϲϳϯϬϩϫ – ϡ ϶ϴϥϯϦ 

ϣϦϱϮϯϦ ϣϦϥϱϯ ϳϡϫ ϩ ϯϲϳϡϬϯϲϽ ϴ ϲϣϯϦϤϯ ϢϬϩϮϥϡϧ
ϡ. (2) ϒ

ϳϯϿ
 Ϯϡϥ Ϯϩϭ, Ϯϡ϶Ϭϼ

ϮϴϬϯ. 
(3) ϑϦϢЀϳϡ ϸϩϲϳϼ

Ϧ, ϥϱϴϨϽЀ ϵ
ϱϯϮϳϯϣϼ

Ϧ! (4) Ϙ
Ϧϭ Ϣϼ

Ϭϩ ϧ
ϩϣϼ

 ϭϼ
 ϩ Ϯϡ ϸϳϯ ϮϡϥϦЀ-

ϬϩϲϽ, ϩ ϲϡϭϡЀ ϥϱϴϧ
Ϣϡ ϮϡϹ

ϡ ϢϦϲϫϯϱϼ
ϲϳϮϡЀ – ϰϱϯϹ

Ϭϯ ϣϲЂ ϥϼ
ϭϯϭ, ϩ ϮϩϫϯϤϥϡ ϴϧ

 
ϢϯϬϽϹ

Ϧ ϮϦ ϲϬϴϧ
ϩϳϽ Ͼϳϯϭϴ ϱϧ

ϡϣϯϭϴ, ϨϡϢϼ
ϳϯϭϴ...

2. ϒ
ϱϦϥϩ ϰϱϦϥϬϯϧ

ϦϮϩϪ 1–5 ϮϡϪϥϩϳϦ ϲϬϯϧ
ϮϯϦ(-ϼ

Ϧ) ϢϦϲϲϯϿ
ϨϮϯϦ(-ϼ

Ϧ) 
ϰϱϦϥϬϯϧ

ϦϮϩϦ(-Ѐ). ώ
ϡϰϩϹ

ϩϳϦ ϮϯϭϦϱ(-ϡ) ϾϳϯϤϯ(-ϩ϶) ϰϱϦϥϬϯϧ
ϦϮϩЀ(-ϩϪ).

(1) ω
 ϐ
ϡϣϬϩϫ ϤϯϱϦϲϳϮϯ ϨϡϭϯϬϸϡϬ, ϬϯϭϡЀ ϤϯϬϯϣϴ Ϯϡϥ ϳϡϩϮϲϳϣϦϮϮϼ

ϭ ϩϲϸϦϨ-
ϮϯϣϦϮϩϦϭ ϰϳϩϸϫϩ ϩ ϮϦ ϭϦϮϦϦ ϳϡϩϮϲϳϣϦϮϮϼ

ϭ ϩϲϸϦϨϮϯϣϦϮϩϦϭ ϥЀϥϩ. (2) ϋϯϬϦϲϡ 
ϨϡϲϳϴϸϡϬϩ ϰϯ ϭϯϲϳϯϣϯϪ. (3) υ

ϩϬϩϧ
ϡϮϲ ϣϻϦ϶ϡϬ ϣ ϳϦϮϩϲϳϴϿ

 ϴϬϩϷϴ, ϯϢϲϡϧ
ϦϮϮϴϿ

 
ϡϫϡϷϩЀϭϩ. (4) ψϡϭϦϬϽϫϡϬϩ ϲϦϱϼ

Ϧ ϫϱϩϣϼ
Ϧ ϲϳϣϯϬϼ

 ϳϦϬϦϵ
ϯϮϮϼ

϶ ϲϳϯϬϢϯϣ, ϫϱϡϲϮϼ
Ϧ 

ϸϦϱϦϰϩϸϮϼ
Ϧ ϩ ϤϯϬϴϢϼ

Ϧ ϧ
ϦϬϦϨϮϼ

Ϧ ϫϱϼ
Ϲ
ϩ; ϣϥϡϬϦϫϦ Ϯϡ ϭϩϮϴϳϫϴ ϰϯϫϡϨϡϬϡϲϽ ϲϫϴϸ-

ϮϡЀ ϣϯϥϡ ϬϩϭϡϮϡ. (5) σ
 ϳϦϮϩ ϰϱϯϹ

ϦϬ ϭϯϱϯϧ
ϦϮϺ

ϩϫ ϣ ϭϡϬϩϮϯϣϯϪ ϱϴϢϡ϶Ϧ ϲϯ ϲϣϯϦϪ 
ϫϡϥϯϸϫϯϪ Ϯϡ ϭϡϫϴϹ

ϫϦ. (σ
. ϋ

ϡϳϡϦϣ)
3. ϒ

ϱϦϥϩ ϰϱϦϥϬϯϧ
ϦϮϩϪ 1–6 ϮϡϪϥϩϳϦ ϲϬϯϧ

ϮϯϦ ϰϱϦϥϬϯϧ
ϦϮϩϦ ϲ ϱϡϨϮϼ

ϭϩ ϣϩϥϡϭϩ 
ϲϣЀϨϩ: ϲϯϸϩϮϩϳϦϬϽϮϯϪ, ϰϯϥϸϩϮϩϳϦϬϽϮϯϪ ϩ ϢϦϲϲϯϿ

ϨϮϯϪ. ώ
ϡϰϩϹ

ϩϳϦ ϮϯϭϦϱ ϾϳϯϤϯ 
ϰϱϦϥϬϯϧ

ϦϮϩЀ.
(1) ϖ

ϭϴϱϼ
Ϫ ϬϦϪϳϦϮϡϮϳ – ϳϡϫ ϰϱϯϨϣϡϬϩ ϣ ϮϡϹ

Ϧϭ ϰϯϬϫϴ ϬЂϳϸϩϫϡ Ϡ
ϱϯϣϯϤϯ, 

ϩ ϰϱϯϨϣϩϺ
Ϧ Ͼϳϯ ϬϴϸϹ

Ϧ ϣϲϦϤϯ ϲϯϯϳϣϦϳϲϳϣϯϣϡϬϯ ϦϤϯ ϶ϡϱϡϫϳϦϱϴ. (2) ϑϦϥϫϯ ϫϳϯ ϣϩ-
ϥϦϬ ϴϬϼ

Ϣϫϴ Ϯϡ ϦϤϯ ϱϦϨϫϯ ϯϸϦϱϸϦϮϮϼ
϶ ϤϴϢϡ϶. (3) Ϗ

Ϯ Ϣϼ
Ϭ ϯϸϦϮϽ ϲϳϱϡϮϮϼ

ϭ, Ͼϳϯϳ 
ϣϼ

ϲϯϫϩϪ, ϮϦϲϫϬϡϥϮϼ
Ϫ ϣ ϥϣϩϧ

ϦϮϩЀ϶ ϬϦϪϳϦϮϡϮϳ. (4) σ
 ϲϣϯϩ ϮϦϰϯϬϮϼ

Ϧ ϥϣϡϥϷϡϳϽ 
ϲϦϭϽ ϬϦϳ ϯϮ ϫϡϨϡϬϲЀ ϭϮϯϤϯϦ ϰϯϣϩϥϡϣϹ

ϩϭ ϸϦϬϯϣϦϫϯϭ: ϣϲϦϤϥϡ ϤϬϡϥϫϯ ϣϼ
ϢϱϩϳϯϦ 

ϬϩϷϯ Ϣϼ
Ϭϯ ϰϱϯϱϦϨϡϮϯ ϤϬϴϢϯϫϩϭϩ ϭϯϱϺ

ϩϮϡϭϩ, ϡ ϤϬϡϨϡ, ϲϰϯϫϯϪϮϼ
Ϧ, ϶ϯϬϯϥϮϼ

Ϧ, 
ϲϣϦϳϬϯ-ϤϯϬϴϢϼ

Ϧ, ϲϭϯϳϱϦϬϩ ϳϡϫ, ϫϡϫ ϲϭϯϳϱЀϳ Ϯϡ ϭϩϱ ϤϬϡϨϡ ϸϦϬϯϣϦϫϡ, ϰϱϯϧ
ϩϣϹ

ϦϤϯ 
ϥϯϬϤϴϿ

 ϧ
ϩϨϮϽ. (5) ϋ

ϡϫ-ϳϯ ϰϯ-ϯϲϯϢϦϮϮϯϭϴ ϢϬϦϲϳϦϬϩ ϦϤϯ ϤϬϡϨϡ. (6) ώ
ϯ ϮϦ ϣϯϬϮϦ-

ϮϩϦ ϩ ϮϦ ϩϲϰϴϤ, ϡ ϨϬϯϲϳϽ ϰϯЀϣϬЀϬϡϲϽ ϣ Ϯϩ϶, ϫϯϤϥϡ ϬϦϪϳϦϮϡϮϳ ϢϴϫϣϡϬϽϮϯ ϣϼ
ϰϱϡ-

Ϲ
ϩϣϡϬ ϴ ϫϯϭϡϮϥϩϱϡ ϫϡϧ

ϥϼ
Ϫ ϬϩϹ

ϮϩϪ ϣϼ
ϬϦϳ, ϡ ϫϯϤϥϡ ϣϯϨϣϱϡϺ

ϡϬϲЀ Ϯϡ ϡϾϱϯϥϱϯϭ, 
ϲϮϯϣϡ ϲϳϡϮϯϣϩϬϲЀ ϭϱϡϸϮϼ

ϭ ϩ ϮϦϱϡϨϤϯϣϯϱϸϩϣϼ
ϭ.

4. ϔϫϡϧ
ϩϳϦ ϰϱϡϣϩϬϽϮϯϦ ϯϢϻЀϲϮϦϮϩϦ ϰϯϲϳϡϮϯϣϫϩ ϳϩϱϦ ϣ ϥϡϮϮϯϭ ϰϱϦϥϬϯϧ

ϦϮϩϩ.
ϐ
ϯϥϱϡϲϳ

ϴϳ
 ϬϦϢϦϥЀϳ

ϡ – ϯϳ
ϦϷ ϲ ϭϡϳ

ϦϱϽϿ
 ϣϼ

ϣϦϥϴϳ
 ϩ϶ ϲϰϦϱϣϡ Ϯϡ ϣϯϥϴ, ϡ ϰϯϳ

ϯϭ 
ϮϡϸϮϴϳ

 ϴϸϩϳ
Ͻ ϬϦϳ

ϡϳ
Ͻ.

1) σ
ϳϯϱϡЀ ϸϡϲϳϽ ϢϦϲϲϯϿ

ϨϮϯϤϯ ϲϬϯϧ
ϮϯϤϯ ϰϱϦϥϬϯϧ

ϦϮϩЀ ϰϯЀϲϮЀϦϳ, ϱϡϲϫϱϼ
ϣϡϦϳ 

ϲϯϥϦϱϧ
ϡϮϩϦ ϳϯϤϯ, ϯ ϸЂϭ ϤϯϣϯϱϩϳϲЀ ϣ ϰϦϱϣϯϪ ϸϡϲϳϩ.

2) σ
 ϰϦϱϣϯϪ ϸϡϲϳϩ ϴϫϡϨϼ

ϣϡϦϳϲЀ ϣϱϦϭЀ ϲϯϣϦϱϹ
ϦϮϩЀ ϥϦϪϲϳϣϩЀ, ϯ ϫϯϳϯϱϯϭ 

ϤϯϣϯϱϩϳϲЀ ϣϯ ϣϳϯϱϯϪ ϸϡϲϳϩ.
3) σ

ϯ ϣϳϯϱϯϪ ϸϡϲϳϩ ϲϯϥϦϱϧ
ϩϳϲЀ ϴϫϡϨϡϮϩϦ Ϯϡ Ϣϼ

ϲϳϱϴϿ
 ϲϭϦϮϴ ϲϯϢϼ

ϳϩϪ.
5. ϋ

ϡϫ ϯϢϻЀϲϮϩϳϽ ϰϯϲϳϡϮϯϣϫϴ ϥϣϯϦϳϯϸϩЀ ϣ ϥϡϮϮϯϭ ϰϱϦϥϬϯϧ
ϦϮϩϩ?

ϒ
 ϰϦϱϣϼ

ϭ Ϭϴϸϯϭ ϲϯϬϮϷϡ ϯϮ ϴϧ
Ϧ Ϣϼ

Ϭ Ϯϡ ϮϯϤϡ϶: Ϧϭϴ ϰϱϦϥϲϳ
ϯЀϬ ϥϯϬϤϩϪ ϩ ϳ

ϱϴϥϮϼ
Ϫ 

ϰϴϳ
Ͻ ϰϯ τϩϭϡϬϡЀϭ.
1) ϐ

ϦϱϣϡЀ ϸϡϲϳϽ ςϒ
ϐ

 ϮϡϨϼ
ϣϡϦϳ ϣϱϦϭЀ ϲϯϣϦϱϹ

ϦϮϩЀ ϥϦϪϲϳϣϩЀ, ϯ ϫϯϳϯϱϯϭ 
ϤϯϣϯϱϩϳϲЀ ϣϯ ϣϳϯϱϯϪ ϸϡϲϳϩ.
2) ϐ

ϦϱϣϡЀ ϸϡϲϳϽ ϯϢϯϨϮϡϸϡϦϳ ϴϲϬϯϣϩϦ ϲϯϣϦϱϹ
ϦϮϩЀ ϥϦϪϲϳϣϩЀ, ϯ ϫϯϳϯϱϯϭ 

ϤϯϣϯϱϩϳϲЀ ϣϯ ϣϳϯϱϯϪ ϸϡϲϳϩ.
3) σ

ϳϯϱϡЀ ϸϡϲϳϽ ϥϯϰϯϬϮЀϦϳ, ϱϡϲϫϱϼ
ϣϡϦϳ ϲϯϥϦϱϧ

ϡϮϩϦ ϰϦϱϣϯϪ ϸϡϲϳϩ.
4) σ

ϳϯϱϡЀ ϸϡϲϳϽ ϢϦϲϲϯϿ
ϨϮϯϤϯ ϲϬϯϧ

ϮϯϤϯ ϰϱϦϥϬϯϧ
ϦϮϩЀ ϴϫϡϨϼ

ϣϡϦϳ Ϯϡ ϰϱϩϸϩϮϴ 
ϳϯϤϯ, ϯ ϸЂϭ ϤϯϣϯϱϩϳϲЀ ϣ ϰϦϱϣϯϪ ϸϡϲϳϩ.

ϑϔ
ϒ
ϒ
ϋ
ω
ϊ

 Ϡ
ψϜ

ϋ
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ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϒ
Ϭϯϧ

ϮϯϲϯϸϩϮЂϮϮϯϦ ϰϱϦϥϬϯϧ
ϦϮϩϦ» 

σ
ρ
ϑω

ρ
ώ
ϓ 2

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ώ
ϡϪϥϩϳϦ ϲϱϦϥϩ ϥϡϮϮϼ

϶ ϰϱϦϥϬϯϧ
ϦϮϩϪ ϲϬϯϧ

ϮϯϲϯϸϩϮЂϮϮϯϦ.
ρ

. Ϡ
 ϲϯϣϲϦϭ ϱϡϲϳϦϱЀϬϲЀ, ϮϦ ϰϯϮϩϭϡЀ ϰϱϯϩϲ϶ϯϥЀϺ

ϦϤϯ, ϩ, ϲϳϯЀ Ϯϡ ϯϥϮϯϭ ϭϦϲϳϦ, 
ϢϦϲϲϭϼ

ϲϬϦϮϮϯ ϲϭϯϳϱϦϬ ϣ ϲϳϯϱϯϮϴ ϴϥϡϬЀϿ
Ϻ
ϦϤϯϲЀ ϸϦϬϯϣϦϫϡ.

ς. ώ
ϩ ϯ ϸЂϭ ϮϦ ϶ϯϸϦϳϲЀ ϥϴϭϡϳϽ, ϩϬϩ ϢϱϯϥЀϳ ϭϼ

ϲϬϩ ϩ ϣϯϲϰϯϭϩϮϡϮϩЀ, ϭϴϳϮϼ
Ϧ, 

ϮϦЀϲϮϼ
Ϧ, ϫϡϫ ϲϯϮ.

σ
. ϒ

ϯϢϱϡϣ ϰϯϲϬϦϥϮϩϦ ϯϲϳϡϳϫϩ ϲϩϬ, ϭϼ
 ϥϯϳϡϺ

ϩϬϩϲϽ ϥϯ ϲϳϡϮϷϩϩ, Ϯϯ, ϮϦ ϥϯϪϥЀ 
ϥϯ ϮϦЂ Ϲ

ϡϤϯϣ ϥϣϦϲϳϩ, ϲϦϬϩ ϯϳϥϼ
϶ϡϳϽ Ϯϡ Ϲ

ϰϡϬϼ
.

2. ώ
ϡϪϥϩϳϦ ϰϱϦϥϬϯϧ

ϦϮϩϦ ϲ ϰϴϮϫϳϴϡϷϩϯϮϮϯϪ ϯϹ
ϩϢϫϯϪ.

ρ
. ϔϬϼ

Ϣϫϡ Ϣϼ
Ϭϡ ϲϬϡϢϡЀ, ϸϴϳϽ ϨϡϭϦϳϮϡЀ, ϩ, ϮϦϲϭϯϳϱЀ Ϯϡ ϴϬϼ

Ϣϫϴ, ϲϳϱϯϤϯϦ 
ϣϼ

ϱϡϧ
ϦϮϩϦ ϤϬϡϨ ϮϦ ϩϨϭϦϮϩϬϯϲϽ.

ς. σ
 ϲϦϮϳЀϢϱϦ ϬϦϲ ϱϦϧ

Ϧ ϩ ϲϣϦϳϬϦϦ ϩ ϰϳϩϸϽϩ ϤϯϬϯϲϡ ϳϩϹ
Ϧ.

σ
. σ

ϰϦϱϦϥϩ Ϣϼ
Ϭϩ ϬϿ

ϥϩ ϩ, ϲϬϦϥϯϣϡϳϦϬϽϮϯ, ϢϯЀϳϽϲЀ ϭϮϦ Ϣϼ
Ϭϯ ϮϦϸϦϤϯ.

3. σ
 ϰϱϦϥϬϯϧ

ϦϮϩϦ υϦϱϦϣϽЀ ϲϢϱϯϲϩϬϩ Ϭϩϲϳ
ϣϴ, ϩ ϮϦ ϲϬϼ

Ϲ
Ϯϯ ϰϳ

ϩϸϽϩ϶ 
ϤϯϬϯϲϯϣ ϣϲϳϡϣϽϳϦ ϯϢϺ

ϩϪ ϣϳϯϱϯϲϳϦϰϦϮϮϼ
Ϫ ϸϬϦϮ ϩ ϨϡϰϩϹ

ϩϳϦ ϰϯϬϴϸϦϮϮϯϦ 
ϰϱϦϥϬϯϧ

ϦϮϩϦ.
4. ϔϫϡϧ

ϩϳϦ ϰϱϦϥϬϯϧ
ϦϮϩϦ, ϲϳϱϴϫϳϴϱϡ ϫϯϳϯϱϯϤϯ ϲϯϯϳϣϦϳϲϳϣϴϦϳ ϲ϶ϦϭϦ (ϨϮϡϫϩ 

ϰϱϦϰϩϮϡϮϩЀ ϮϦ ϱϡϲϲϳϡϣϬϦϮϼ
)

[ϢϦϨϬϩϸϮϯϦ], ϩ [ϥϣϴϲϯϲϳϡϣϮϯϦ].
ρ

. ώ
ϡ ϨϦϭϬϦ Ϯϡ ϮϦϢϦ ϩ ϣϲϿ

ϥϴ ϫϱϴϤϯϭ Ϣϼ
Ϭϯ ϲϰϯϫϯϪϮϯ ϩ Ϯϩϸϳϯ ϮϦ ϰϱϦϥϣϦϺ

ϡϬϯ 
ϮϦϰϯϤϯϥϼ

.
ς. ϋ

ϡϧ
ϥϼ

Ϫ ϷϣϦϳϯϫ Ϣϼ
Ϭ ϰϯ϶ϯϧ

 Ϯϡ ϨϮϡϫϯϭϼ
Ϫ ϭϮϦ ϭϡϫ ϩ ϯϳ Ϯϩ϶ ϰϡ϶Ϭϯ ϣϦϲϮϯϪ.

σ
. ώ

ϡ ϰϬϯϺ
ϡϥϩ ϯϳϫϱϼ

Ϭϩ ϫϩϯϲϫ ϩ ϳϡϭ ϳϦϰϦϱϽ ϰϱϯϥϡϿ
ϳ ϤϡϨϦϳϼ

 ϩ ϧ
ϴϱϮϡϬϼ

.
5. ϑϡϲϲϳϡϣϽϳϦ ϨϮϡϫϩ ϰϱϦϰϩϮϡϮϩЀ.

ρ
. Ϡ

 Ϯϩ Ϯϡ ϭϩϮϴϳϴ ϮϦ ϨϡϲϳϡϣϩϬ ϦϤϯ ϥϯϧ
ϩϥϡϳϽϲЀ ϳϯϳϸϡϲ ϲϦϬ Ϯϡ ϬϯϹ

ϡϥϽ 
ϩ ϭϼ

 ϣϼ
Ϧ϶ϡϬϩ Ϩϡ ϣϯϱϯϳϡ ϫϱϦϰϯϲϳϩ.

ς. ϓϦϭϮϦϬϯ ϩ ϲϢϯϫϴ ϮϦϲϬϯ ϱϦϸϮϼ
ϭ ϶ϯϬϯϥϯϭ.

σ
. ω

Ϩ ϬϦϲϴ ϥϯϮϯϲϩϳϲЀ ϰϱϯϳЀϧ
Ϯϼ

Ϫ ϫϱϩϫ ϮϦϴϲϮϴϣϹ
ϦϪ ϰϳϩϷϼ

 ϩϬϩ ϱϡϨϥϡϦϳϲЀ 
ϮϦϯϰϱϦϥϦϬЂϮϮϼ

Ϫ Ϩϣϴϫ ϰϯ϶ϯϧ
ϩϪ Ϯϡ ϸϦϪ-ϳϯ ϤϯϬϯϲ.

τ. υ
ϦϱϦϣϽЀ ϲϢϱϯϲϩϣϹ

ϩϦ ϲϣϯϪ ϬϦϳϮϩϪ ϮϡϱЀϥ ϳϴϸϩ ϮϩϨϫϯ ϰϬϼ
ϣϴϺ

ϩϦ Ϯϡϥ ϨϦϭϬЂϪ 
ϥϯϧ

ϥϽ ϭϯϱϯϲЀϺ
ϩϪ ϶ϯϬϯϥϮϼ

Ϫ ϯϢϼ
ϸϮϼ

Ϧ ϫϡϱϳϩϮϼ
 ϤϬϴϢϯϫϯϪ ϯϲϦϮϩ ϩ ϯϮϩ ϭϩϬϼ

 
ϭϯϦϭϴ ϲϦϱϥϷϴ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. σ
ϼ
ϰϩϹ

ϩϳϦ ϩϨ ϨϡϥϡϮϩЀ 5 ϰϱϦϥϬϯϧ
ϦϮϩЀ ϲ ϯϢϯϲϯϢϬϦϮϮϼ

ϭ ϯϰϱϦϥϦϬϦϮϩϦϭ, 
ϣϼ

ϱϡϧ
ϦϮϮϼ

ϭ ϰϱϩϸϡϲϳϮϼ
ϭ ϯϢϯϱϯϳϯϭ. Ϗ

ϢϯϨϮϡϸϽϳϦ ϯϢϯϲϯϢϬϦϮϮϼ
Ϧ ϯϰϱϦϥϦϬϦϮϩЀ, 

ϣϼ
ϱϡϧ

ϦϮϮϼ
Ϧ ϰϱϩϸϡϲϳϮϼ

ϭϩ ϯϢϯϱϯϳϡϭϩ, ϩ ϯϰϱϦϥϦϬЀϦϭϼ
Ϧ ϲϬϯϣϡ. 

2. σ
ϼ
ϰϩϹ

ϩϳϦ ϩϨ ϨϡϥϡϮϩЀ 5 ϰϱϦϥϬϯϧ
ϦϮϩϦ ϲ ϯϢϯϢϺ

ϡϿ
Ϻ
ϩϭ ϲϬϯϣϯϭ ϰϱϩ ϯϥϮϯϱϯϥϮϼ

϶ 
ϸϬϦϮϡ϶. Ϗ

ϢϯϨϮϡϸϽϳϦ ϯϥϮϯϱϯϥϮϼ
Ϧ ϸϬϦϮϼ

 ϩ ϯϢϯϢϺ
ϡϿ

Ϻ
ϦϦ ϲϬϯϣϯ ϩ ϰϯϥϸϦϱϫϮϩϳϦ ϩ϶ 

ϫϡϫ ϸϬϦϮϼ
 ϰϱϦϥϬϯϧ

ϦϮϩЀ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. ϒ
ϯϲϳϡϣϽϳϦ 4–5 ϰϱϦϥϬϯϧ

ϦϮϩϪ ϲ ϯϰϩϲϡϮϩϦϭ ϨϩϭϮϦϪ ϰϱϩϱϯϥϼ
.

2. ϐ
ϱϦϥϲϳϡϣϽϳϦ, ϸϳϯ σ

ϼ
 ϡϣϳϯϱ ϴϸϦϢϮϩϫϡ ϥϬЀ 9 ϫϬϡϲϲϡ. ϒ

ϯϲϳϡϣϽϳϦ ϰϡϭЀϳϫϴ 
«ϐ

ϴϮϫϳϴϡϷϩЀ ϣ ϲϬϯϧ
ϮϯϲϯϸϩϮЂϮϮϯϭ ϰϱϦϥϬϯϧ

ϦϮϩϩ».

ϑϦϤϴϬЀϳ.
 ϔϔυ

1. ϐ
ϱϦϥϲϳϡϣϽϳϦ, ϸϳϯ σ

ϼ
 ϴϸϩϳϦϬϽ. ϋ

ϡϫϩϦ ϰЀϳϽ ϣϯϰϱϯϲϯϣ σ
ϼ

 ϨϡϥϡϥϩϳϦ ϲϣϯϩϭ 
ϴϸϦϮϩϫϡϭ ϥϬЀ ϰϱϯϣϦϱϫϩ ϴϲϣϯϦϮϩЀ ϳϦϭϼ

 «ϒ
Ϭϯϧ

ϮϯϲϯϸϩϮЂϮϮϯϦ ϰϱϦϥϬϯϧ
ϦϮϩϦ»?



10
11

ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ
ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ϑϔ
ϒ
ϒ
ϋ
ω
ϊ

 Ϡ
ψϜ

ϋ
    9 ϫϬϡϲϲ

ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ς
ϦϲϲϯϿ

ϨϮϯϦ ϲϬϯϧ
ϮϯϦ ϰϱϦϥϬϯϧ

ϦϮϩϦ» (ςϒ
ϐ

) 
σ
ρ
ϑω

ρ
ώ
ϓ 2

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϒ
ϱϦϥϩ ϰϱϦϥϬϯϧ

ϦϮϩϪ 1–11 ϮϡϪϥϩϳϦ ϲϬϯϧ
ϮϯϦ ϢϦϲϲϯϿ

ϨϮϯϦ ϰϱϦϥϬϯϧ
ϦϮϩϦ. 

ώ
ϡϰϩϹ

ϩϳϦ ϮϯϭϦϱ ϾϳϯϤϯ ϰϱϦϥϬϯϧ
ϦϮϩЀ.

(1) ό
ϴϮϡ ϣϨϯϹ

Ϭϡ, ϲϣϦϳϬϯ ϲϳϡϬϯ, ϣϦϳϦϱ ϴϳϩ϶, ϴϤϯϭϯϮϩϬϯϲϽ ϯϨϦϱϯ. (2) ϔϲϰϯϫϯ-
ϩϬϲЀ ϩ ϬϦϢϦϥϽ, ϥϱϦϭϬϦϳ. (3) ϓϩ϶ϯ. (4) ό

ϩϹ
Ͻ ϩϨϱϦϥϫϡ ϣϲϰϬϦϲϮϦϳ ϣ ϫϡϭϼ

Ϲ
ϡ϶ Ϻ

ϴϫϡ 
ϥϡ ϣϼ

ϰϽ ϴϤϴϫϡϦϳ…
 (5) ϐ

ϦϱϦϥ ϴϳϱϯϭ ϣϦϳϦϱϯϫ ϣϮϯϣϽ ϥϴϮϴϬ, ϨϡϹ
ϦϬϦϲϳϦϬ ϫϡϭϼ

-
Ϲ
ϯϭ Ϭϡϲϫϯϣϯ, ϴϲϼ

ϰϬЀϦϳ. (6) ώ
Ϧ ϲϬϼ

Ϲ
Ϯϯ ϬϦϢϦϥϿ

 ϭЀϤϫϩ϶ Ϲ
ϡϤϯϣ ϣϯϱϯϣϡϳϯϪ ϱϼ

ϧ
ϦϪ 

Ϭϩϲϼ
. (7) ρ

 ϯϮϡ ϴϧ
Ϧ ϢϬϩϨϫϯ. (8) ϑЀϥϯϭ! (9) ϐ

ϱϯϲϮϩϲϽ, ϬϦϢϦϥϽ! (10) ϐ
ϱϯϲϮϩϲϽ! 

(11) σ
ϲϰϯϬϯϹ

ϩϬϲЀ ϬϦϢϦϥϽ, ϰϯϥϲϳϡϣϩϬ ϲϩϬϽϮϼ
Ϫ ϫϬϿ

ϣ, ϥϡ ϰϯϨϥϮϯ. (σ
. ϒ

ϣϩϮϷϯϣ)
2. ϒ

ϱϦϥϩ ϰϱϦϥϬϯϧ
ϦϮϩϪ 1–5 ϮϡϪϥϩϳϦ ϲϬϯϧ

ϮϯϦ(-ϼ
Ϧ) ϢϦϲϲϯϿ

ϨϮϯϦ(-ϼ
Ϧ) 

ϰϱϦϥϬϯϧ
ϦϮϩϦ(-Ѐ). ώ

ϡϰϩϹ
ϩϳϦ ϮϯϭϦϱ(-ϡ) ϾϳϯϤϯ(-ϩ϶) ϰϱϦϥϬϯϧ

ϦϮϩЀ(-ϩϪ).
(1) υ

ϯϧ
ϥϽ ϨϡϬϩϣϡϬ ϬϦϲ; Ϯϡ ϯϰϴϹ

ϫϦ, ϤϥϦ Ϯϡ϶ϯϥϩϬϲЀ τϯϱϢϴϮϯϣ, ϯϢϱϡϨϯϣϡϬϩϲϽ 
ϫϩϰЀϺ

ϩϦ ϯϨϦϱϡ. (2) σ
Ϧϳϣϩ ϥϦϱϦϣϽϦϣ ϳϱϦϰϦϳϡϬϩ ϰϯϥ ϳЀϧ

ϦϲϳϽϿ
 ϱϴϹ

ϩϣϹ
ϦϪϲЀ 

Ϯϡ Ϯϩ϶ ϣϯϥϼ
. (3) σ

 ϯϭϱϡϸϦϮϮϯϭ, ϰϦϱϦϫϯϲϩϣϹ
ϦϭϲЀ ϣϯϨϥϴ϶Ϧ ϮϦ ϲϳϡϬϯ ϣϩϥϮϯ ϮϦ-

ϭϦϷϫϩ϶ ϴϫϱϦϰϬϦϮϩϪ. (4) ώ
ϯ ϮϡϣϦϲϮϯϪ ϯϢϲϳϱϦϬ ϰϱϯϳϩϣϮϩϫϡ ϮϦ ϴϳϩ϶ϡϬ. (5) ϒ

ϩϮϦ-
ϣϡϳϼ

Ϧ, ϰϱϩϨϱϡϸϮϼ
Ϧ ϲϳϯϬϢϼ

 ϱϡϨϱϼ
ϣϯϣ ϭϦϳϡϬϩϲϽ ϣ ϳϦϭϮϯϪ ϳϯϬϺ

Ϧ ϬϩϣϮЀ; ϣϲϰϼ
Ϲ
ϫϩ 

ϯϤϮЀ ϰϦϱϦϢϦϤϡϬϩ ϰϯ ϰϯϬϿ
. (τ. ςϦϱϦϨϫϯ)

3. ϒ
ϱϦϥϩ ϰϱϦϥϬϯϧ

ϦϮϩϪ 1–4 ϮϡϪϥϩϳϦ ϲϬϯϧ
ϮϯϦ(-ϼ

Ϧ) ϰϱϦϥϬϯϧ
ϦϮϩϦ(-Ѐ) ϲ ϢϦϲϲϯϿ

ϨϮϯϪ 
ϩ ϲϯϿ

ϨϮϯϪ ϰϯϥϸϩϮϩϳϦϬϽϮϯϪ ϲϣЀϨϽϿ
 ϭϦϧ

ϥϴ ϸϡϲϳЀϭϩ. ώ
ϡϰϩϹ

ϩϳϦ ϮϯϭϦϱ(-ϡ) 
ϾϳϯϤϯ(-ϩ϶) ϰϱϦϥϬϯϧ

ϦϮϩЀ(-ϩϪ).
(1) «ϋϯϤϥϡ Ϲ

ϫϯϬϡ ϣϰϦϱϣϼ
Ϧ ϱϡϲϰϡ϶ϮϴϬϡ ϲϣϯϩ ϥϣϦϱϩ, ω

ϱϩϮϡ τϱϩϤϯϱϽϦϣϮϡ 
ϯϫϡϨϡϬϡϲϽ ϣ ϸϩϲϬϦ ϳϦ϶, ϫϳϯ ϰϯϹ

ЂϬ ϴϸϩϳϽϲЀ ϣ ϰϦϱϣϼ
Ϫ ϫϬϡϲϲ. (2) ύ

ϼ
 ϮϦ ϨϮϡϦϭ, 

ϫϡϫ ϲϬϯϧ
ϩϬϡϲϽ ϲϴϥϽϢϡ ϦЂ ϯϥϮϯϫϬϡϲϲϮϩϫϯϣ: Ϯϡϭ ϮϩϫϯϤϯ ϮϦ ϴϥϡϬϯϲϽ ϱϡϨϼ

ϲϫϡϳϽ... 
(3) ϐ

ϯϲϬϴϹ
ϡϦϭ, ϸϳϯ Ϯϡϭ ϱϡϲϲϫϡϧ

Ϧϳ ϰϦϱϣϡЀ ϣϼ
ϰϴϲϫϮϩϷϡ Ϲ

ϫϯϬϼ
, ϡ Ϯϼ

ϮϦ ϨϡϲϬϴ-
ϧ
ϦϮϮϡЀ Ϲ

ϣϦЀ-ϭϯϳϯϱϩϲϳϫϡ Ϲ
ϣϦϪϮϯϪ ϵ

ϡϢϱϩϫϩ». (4) ω
ϱϩϮϡ ϱϡϲϳϦϱЀϬϡϲϽ, ϲϬϯϣϮϯ 

ϦЂ ϣϼ
ϨϣϡϬϩ ϫ ϥϯϲϫϦ, ϡ ϴϱϯϫ ϮϦ ϰϱϩϤϯϳϯϣϬϦϮ.

4. ϋ
ϡϫ ϯϢϻЀϲϮϩϳϽ ϰϯϲϳϡϮϯϣϫϴ ϥϣϯϦϳϯϸϩЀ ϣ ϥϡϮϮϯϭ ϰϱϦϥϬϯϧ

ϦϮϩϩ?
Ϡ

 ϮϦ ϶ϯϳ
ϦϬ ϩϥϳ

ϩ Ϯϡ Ͼϳ
ϴ ϣϲϳ

ϱϦϸϴ: ϰϯϲϬϦϥϮϩϪ ϱϡϨϤϯϣϯϱ ϲ σϩϫϳ
ϯϱϯϭ ϯϲϳ

ϡϣϩϬ 
ϣ ϥϴϹ

Ϧ ϮϦϰϱϩЀϳ
Ϯϼ
Ϫ ϯϲϡϥϯϫ.

1) ϐ
ϦϱϣϡЀ ϸϡϲϳϽ ςϒ

ϐ
 ϴϫϡϨϼ

ϣϡϦϳ Ϯϡ ϣϱϦϭЀ ϲϯϣϦϱϹ
ϦϮϩЀ ϳϯϤϯ, ϯ  ϸЂϭ ϤϯϣϯϱϩϳϲЀ 

ϣϯ ϣϳϯϱϯϪ ϸϡϲϳϩ.
2) σ

ϳϯϱϡЀ ϸϡϲϳϽ ςϒ
ϐ

 ϴϫϡϨϼ
ϣϡϦϳ Ϯϡ ϰϱϩϸϩϮϴ ϳϯϤϯ, ϯ ϸЂϭ ϤϯϣϯϱϩϳϲЀ ϣ ϰϦϱϣϯϪ 

ϸϡϲϳϩ.
3) σ

ϳϯϱϡЀ ϸϡϲϳϽ ςϒ
ϐ

 ϴϫϡϨϼ
ϣϡϦϳ Ϯϡ ϲϬϦϥϲϳϣϩϦ ϳϯϤϯ, ϯ ϸЂϭ ϤϯϣϯϱϩϳϲЀ ϣ ϰϦϱϣϯϪ 

ϸϡϲϳϩ.
4) σ

ϳϯϱϡЀ ϸϡϲϳϽ ςϒ
ϐ

 ϲϯϥϦϱϧ
ϩϳ ϴϫϡϨϡϮϩϦ Ϯϡ Ϣϼ

ϲϳϱϴϿ
 ϲϭϦϮϴ ϲϯϢϼ

ϳϩϪ.
5. ϔϫϡϧ

ϩϳϦ ϰϱϡϣϩϬϽϮϯϦ ϯϢϻЀϲϮϦϮϩϦ ϰϴϮϫϳϴϡϷϩϩ Ϯϡ ϭϦϲϳϦ ϰϱϯϰϴϲϫϡ ϣ ϥϡϮϮϯϭ 
ϰϱϦϥϬϯϧ

ϦϮϩϩ.
ώ
ϦϣϦϧ

ϥϼ
 ϲϴϥЀϳ ϳϯϸϮϯ ϳϡϫ ___ ϣ ϸЂϭ ϳϯϬϫϴ ϮϦ ϰϯϪϭϴϳ, ϳϯ ϣϲЂ ϴ Ϯϩ϶ ϰϴϲϳЀϫ.

1) ϒ
ϳϡϣϩϳϲЀ ϳϩϱϦ, ϣϳϯϱϡЀ ϸϡϲϳϽ ςϒ

ϐ
 ϩϭϦϦϳ ϨϮϡϸϦϮϩϦ ϲϬϦϥϲϳϣϩЀ.

2) ϒ
ϳϡϣϩϳϲЀ ϥϣϯϦϳϯϸϩϦ, ϣϳϯϱϡЀ ϸϡϲϳϽ ςϒ

ϐ
 ϱϡϲϫϱϼ

ϣϡϦϳ ϲϯϥϦϱϧ
ϡϮϩϦ ϰϦϱϣϯϪ 

ϸϡϲϳϩ.
3) ϒ

ϳϡϣϩϳϲЀ ϥϣϯϦϳϯϸϩϦ, ϣϳϯϱϡЀ ϸϡϲϳϽ ςϒ
ϐ

 ϩϭϦϦϳ ϰϱϩϸϩϮϮϯϦ ϨϮϡϸϦϮϩϦ.
4) ϒ

ϳϡϣϩϳϲЀ ϳϩϱϦ, ϰϦϱϣϡЀ ϸϡϲϳϽ ςϒ
ϐ

 ϯϢϯϨϮϡϸϡϦϳ ϴϲϬϯϣϩϦ ϲϯϣϦϱϹ
ϦϮϩЀ  

ϥϦϪϲϳϣϩЀ, ϯ ϫϯϳϯϱϯϭ ϤϯϣϯϱϩϳϲЀ ϣ ϰϦϱϣϯϪ ϸϡϲϳϩ.

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)
ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. ϒ
ϯϲϳϡϣϽϳϦ ϩ ϨϡϰϩϹ

ϩϳϦ ϢϦϲϲϯϿ
ϨϮϯϦ ϲϬϯϧ

ϮϯϦ ϰϱϦϥϬϯϧ
ϦϮϩϦ, ϭϦϧ

ϥϴ ϸϡϲϳЀϭϩ 
ϫϯϳϯϱϯϤϯ ϲϳϡϣϩϳϲЀ ϥϣϯϦϳϯϸϩϦ. ϔϫϡϧ

ϩϳϦ ϰϱϩϸϩϮϴ ϰϯϲϳϡϮϯϣϫϩ ϥϣϯϦϳϯϸϩЀ.  
2. ϒ

ϯϲϳϡϣϽϳϦ ϩ ϨϡϰϩϹ
ϩϳϦ ϢϦϲϲϯϿ

ϨϮϯϦ ϲϬϯϧ
ϮϯϦ ϰϱϦϥϬϯϧ

ϦϮϩϦ, ϭϦϧ
ϥϴ ϸϡϲϳЀϭϩ 

ϫϯϳϯϱϯϤϯ ϲϳϡϣϩϳϲЀ ϳϩϱϦ. ϔϫϡϧ
ϩϳϦ ϰϱϩϸϩϮϴ ϰϯϲϳϡϮϯϣϫϩ ϳϩϱϦ.  

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. ϒ
ϯϲϳϡϣϽϳϦ ϳϦϫϲϳ ϩϨ 4–5 ϰϱϦϥϬϯϧ

ϦϮϩϪ Ϯϡ ϣϼ
ϢϱϡϮϮϴϿ

 σ
ϡϭϩ ϳϦϭϴ. ω

ϲϰϯϬϽϨϴϪϳϦ 
ϰϱϩ Ͼϳϯϭ ϱϡϨϮϼ

Ϧ ϣϩϥϼ
 ϲϬϯϧ

Ϯϼ
϶ ϰϱϦϥϬϯϧ

ϦϮϩϪ.
2. σ

ϡϭ ϮϦϯϢ϶ϯϥϩϭϯ ϯϢϻЀϲϮϩϳϽ ϳϯϣϡϱϩϺ
ϴ, ϫϯϤϥϡ ϭϦϧ

ϥϴ ϸϡϲϳЀϭϩ ϢϦϲϲϯϿ
ϨϮϯϤϯ 

ϲϬϯϧ
ϮϯϤϯ ϰϱϦϥϬϯϧ

ϦϮϩЀ ϲϳϡϣϩϳϲЀ ϥϣϯϦϳϯϸϩϦ. ϋ
ϡϫ σ

ϼ
 Ͼϳϯ ϲϥϦϬϡϦϳϦ? 

ϑϦϤϴϬЀϳ.
ϔϔυ

1. ϐ
ϱϦϥϲϳϡϣϽϳϦ, ϸϳϯ σ

ϼ
 ϴϸϩϳϦϬϽ. ϋ

ϡϫϩϦ ϨϡϥϡϮϩЀ σ
ϼ

 ϰϱϦϥϬϯϧ
ϩϬϩ 

Ϣϼ
 ϥϬЀ ϨϡϫϱϦϰϬϦϮϩЀ ϳϦϭϼ

 «ςϦϲϲϯϿ
ϨϮϯϦ ϲϬϯϧ

ϮϯϦ ϰϱϦϥϬϯϧ
ϦϮϩϦ»? 
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ŉŔŤ
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ϒ
ϒ
ϋ
ω
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 Ϡ
ψϜ

ϋ
    10 ϫϬϡϲϲ

ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϕ
ϯϮϦϳϩϫϡ. τϱϡϵ

ϩϫϡ. Ϗ
ϱϵ

ϯϾϰϩЀ»
σ
ρ
ϑω

ρ
ώ
ϓ 1

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϔϫϡϧ
ϩϳϦ ϯϹ

ϩϢϯϸϮϯϦ ϲϴϧ
ϥϦϮϩϦ.

1) σ
 ϲϬϯϣϦ υ

σ
Ϗ
ϑϗ

ϔ
 ϣϲϦ ϲϯϤϬϡϲϮϼ

Ϧ Ϩϣϴϫϩ ϩϭϦϿ
ϳ ϰϡϱϴ ϰϯ ϭЀϤϫϯϲϳϩ.

2) σ
 ϲϬϯϣϦ ϐ

Ϗ
υ
σ
ω
τ ϰϯϲϬϦϥϮϩϪ Ϩϣϴϫ – [ϫ].

3) σ
 ϲϬϯϣϦ ύ

ρ
Ϡ

 ϸϦϳϼ
ϱϦ Ϩϣϴϫϡ.

4) σ
 ϲϬϯϣϦ ϙ

ϋϏ
ό
ϝώ

ω
ϋϏ

σ
 ϭЀϤϫϯϲϳϽ ϲϯϤϬϡϲϮϯϤϯ [Ϭ’] Ϯϡ ϰϩϲϽϭϦ ϯϢϯϨϮϡϸϦϮϡ 

ϢϴϫϣϯϪ ϝ (ϭЀϤϫϩϪ ϨϮϡϫ).
2. σ

 ϫϡϫϯϭ ϲϬϯϣϦ Ϩϣϴϫϯϣ ϢϯϬϽϹ
Ϧ, ϸϦϭ Ϣϴϫϣ?

1) ϯϢϱϡϺ
ϡЀϲϽ, 2) ϩϨϣϦϲϳϮϼ

Ϧ, 3) ϴϨϮϡϣϡЀ, 4) ϬϩϷϦϪϲϫϯϤϯ.
3. σ

 ϫϡϫϯϭ ϲϬϯϣϦ ϣϦϱϮϯ ϣϼ
ϥϦϬϦϮϡ Ϣϴϫϣϡ, ϯϢϯϨϮϡϸϡϿ

Ϻ
ϡЀ ϴϥϡϱϮϼ

Ϫ ϤϬϡϲϮϼ
Ϫ Ϩϣϴϫ?

1) ϫϣρ
ϱϳϡϬ, 2) ϲϣφϱϬϩϳ, 3) ϫϱϡϲω

ϣϦϦ, 4) ϰϯϨϣρ
Ϭϡ.

4. σ
ϼ
ϰϩϹ

ϩϳϦ ϩϨ ϰϱϦϥϬϯϧ
ϦϮϩЀ ϲϬϯϣϯ, ϯϢϱϡϨϯϣϡϮϮϯϦ ϰϱϩϲϳϡϣϯϸϮϯ-ϲϴϵϵ

ϩϫϲϡϬϽϮϼ
ϭ 

ϲϰϯϲϯϢϯϭ:
Ϗ
ϥϮϡϧ

ϥϼ
, ϫϯϤϥϡ ϰϴϲϳϼ

ϮЀ ϦϺ
Ђ ϯϳϥϼ

϶ϡϬϡ ϣ ϰϱϦϥϱϡϲϲϣϦϳϮϯϪ ϰϱϯ϶ϬϡϥϦ, υ
ϡϴϫϦϮ 

ϯϳϰϱϡϣϩϬϲЀ Ϯϡ ϯ϶ϯϳϴ Ϩϡ ϥϧ
ϦϪϱϡϮϡϭϩ.

5. ϔϫϡϧ
ϩϳϦ ϲϰϯϲϯϢ ϯϢϱϡϨϯϣϡϮϩЀ ϲϬϯϣϡ Ϗ

ςϑϜ
σ
Ϗ
ύ

 ϣ ϰϱϦϥϬϯϧ
ϦϮϩϩ 2:

(1) ϑϦϢЀϳϡ ϣϼ
ϳЀϮϴϬϩϲϽ ϰϯ ϳϱϯϰϦ ϥϬϩϮϮϯϪ ϣϦϱϦϮϩϷϦϪ ϣϰϦϱϦϭϦϧ

ϫϴ ϲ ϣϽϿ
ϸϮϼ

ϭϩ 
ϬϯϹ

ϡϥϽϭϩ. (2) ω
ϮϯϤϥϡ ϳϱϯϰϡ ϬϦϰϩϬϡϲϽ ϰϯ ϴϨϫϯϭϴ ϫϡϱϮϩϨϴ Ϯϡϥ ϤϬϴϢϯϫϩϭ 

ϯϢϱϼ
ϣϯϭ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. ϋ
ϡϫϯϦ ϲϬϯϣϯ ϰϱϦϥϲϳϡϣϬЀϦϳϲЀ σ

ϡϭ ϩϮϳϦϱϦϲϮϼ
ϭ ϲ ϳϯϸϫϩ ϨϱϦϮϩЀ ϵ

ϯϮϦϳϩϫϩ, 
Ϥϱϡϵ

ϩϫϩ ϩϬϩ ϯϱϵ
ϯϾϰϩϩ? Ϗ

ϢϻЀϲϮϩϳϦ ϲϣϯϪ ϣϼ
Ϣϯϱ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. σ
ϡϹ

 ϯϥϮϯϫϬϡϲϲϮϩϫ ϩϲϰϼ
ϳϼ
ϣϡϦϳ ϨϡϳϱϴϥϮϦϮϩЀ ϣ ϯϰϱϦϥϦϬϦϮϩϩ ϲϰϯϲϯϢϡ 

ϯϢϱϡϨϯϣϡϮϩЀ ϲϬϯϣ. ϒ
ϯϲϳϡϣϽϳϦ ϰϡϭЀϳϫϴ ϩϨ 4–5 ϰϱϦϥϬϯϧ

ϦϮϩϪ, ϣ ϫϯϳϯϱϯϪ ϰϱϦϥϬϯϧ
ϩϳϦ 

ϱϦϹ
ϦϮϩϦ ϰϱϯϢϬϦϭϼ

.
2. ϒ

ϵ
ϯϱϭϴϬϩϱϴϪϳϦ ϩϥϦϿ

 ϲϣϯϦϤϯ ϳϦϫϲϳϡ ϣ 1–2 ϰϱϦϥϬϯϧ
ϦϮϩЀ϶.

ϑϦϤϴϬЀϳ.
 ϔϔυ

1. σ
ϡϹ

 Ϣϱϡϳ ϴϸϩϳϲЀ ϣϯ ϣϳϯϱϯϭ ϫϬϡϲϲϦ. Ϗ
ϢϻЀϲϮϩϳϦ Ϧϭϴ, ϫϡϫ ϯϰϱϦϥϦϬϩϳϽ, ЀϣϬЀϿ

ϳϲЀ 
Ϭϩ ϲϯϤϬϡϲϮϼ

Ϧ Ϩϣϴϫϩ ϰϡϱϮϼ
ϭϩ ϰϯ ϨϣϯϮϫϯϲϳϩ – ϤϬϴ϶ϯϲϳϩ. ψϡϰϩϹ

ϩϳϦ ϲϣϯЂ 
ϯϢϻЀϲϮϦϮϩϦ ϣ 3–5 ϰϱϦϥϬϯϧ

ϦϮϩЀ϶. 

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)
ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. ϒ
ϯϲϳϡϣϽϳϦ ϩ ϨϡϰϩϹ

ϩϳϦ ϢϦϲϲϯϿ
ϨϮϯϦ ϲϬϯϧ

ϮϯϦ ϰϱϦϥϬϯϧ
ϦϮϩϦ, ϭϦϧ

ϥϴ ϸϡϲϳЀϭϩ 
ϫϯϳϯϱϯϤϯ ϲϳϡϣϩϳϲЀ ϳϩϱϦ. ϔϫϡϧ

ϩϳϦ ϰϱϩϸϩϮϴ ϰϯϲϳϡϮϯϣϫϩ ϳϩϱϦ.  
2. ϒ

ϯϲϳϡϣϽϳϦ ϩ ϨϡϰϩϹ
ϩϳϦ ϢϦϲϲϯϿ

ϨϮϯϦ ϲϬϯϧ
ϮϯϦ ϰϱϦϥϬϯϧ

ϦϮϩϦ, ϭϦϧ
ϥϴ ϸϡϲϳЀϭϩ 

ϫϯϳϯϱϯϤϯ ϲϳϡϣϩϳϲЀ ϨϡϰЀϳϡЀ. ϔϫϡϧ
ϩϳϦ ϰϱϩϸϩϮϴ ϰϯϲϳϡϮϯϣϫϩ ϨϡϰЀϳϯϪ.  

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. ϒ
ϯϲϳϡϣϽϳϦ ϳϦϫϲϳ ϩϨ 4–5 ϰϱϦϥϬϯϧ

ϦϮϩϪ Ϯϡ ϣϼ
ϢϱϡϮϮϴϿ

 σ
ϡϭϩ ϳϦϭϴ. ω

ϲϰϯϬϽϨϴϪϳϦ 
ϰϱϩ Ͼϳϯϭ ϱϡϨϮϼ

Ϧ ϣϩϥϼ
 ϲϬϯϧ

Ϯϼ
϶ ϰϱϦϥϬϯϧ

ϦϮϩϪ.
2. σ

ϡϭ ϮϦϯϢ϶ϯϥϩϭϯ ϯϢϻЀϲϮϩϳϽ ϳϯϣϡϱϩϺ
ϴ, ϫϯϤϥϡ ϭϦϧ

ϥϴ ϸϡϲϳЀϭϩ ϢϦϲϲϯϿ
ϨϮϯϤϯ 

ϲϬϯϧ
ϮϯϤϯ ϰϱϦϥϬϯϧ

ϦϮϩЀ ϲϳϡϣϩϳϲЀ ϳϩϱϦ. ϋ
ϡϫ σ

ϼ
 Ͼϳϯ ϲϥϦϬϡϦϳϦ?

ϑϦϤϴϬЀϳ.
ϔϔυ

1. ϐ
ϱϦϥϲϳϡϣϽϳϦ, ϸϳϯ σ

ϼ
 ϴϸϩϳϦϬϽ. ϋ

ϡϫϩϦ ϣϯϰϱϯϲϼ
 σ
ϼ

 ϨϡϥϡϬϩ Ϣϼ
 ϥϬЀ ϯϷϦϮϩϣϡϮϩЀ 

ϯϲϣϯϦϮϩЀ ϴϸϦϮϩϫϡϭϩ ϳϦϭϼ
 «ςϦϲϲϯϿ

ϨϮϯϦ ϲϬϯϧ
ϮϯϦ ϰϱϦϥϬϯϧ

ϦϮϩϦ»?
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    10 ϫϬϡϲϲ

ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «Ϗ
ϱϵ

ϯϤϱϡϵ
ϩЀ. ϐ

ϱϡϣϯϰϩϲϡϮϩϦ ϫϯϱϮϦϪ ϩ ϰϱϩϲϳϡϣϯϫ» 

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. σ
ϲϳϡϣϽϳϦ ϰϱϯϰϴϺ

ϦϮϮϼ
Ϧ Ϣϴϫϣϼ

.
ϐ
ϱ..Ϣϼ

ϣϡϳϽ (ϣ Ϥϯϱϯϥ), ϰϱ…
Ϣϼ

ϣϡϳϽ (ϣ ϤϯϱϯϥϦ), ϩϨϬ…
ϧ
ϦϮϩϦ, ϰϱϩϫ…

ϲϡϳϽϲЀ, 
ϱϡϲϳ…

ϱϦϳϽ, ϢϦ…
ϷϦϮϮϼ

Ϫ, ϢϦ…
ϣϫϴϲϮϼ

Ϫ, ϰϱ…
Ϲ
ϩϳϽ, ϲϣϦϱ϶…

ϮϳϦϱϦϲϮϼ
Ϫ, 

ϰϯϲϳ…
ϩϮϥϴϲϳϱϩϡϬϽϮϼ

Ϫ, ϫϡϱ…
ϤϬϡϨϼ

Ϫ, ϲ…
ϤϱϡϳϽ, ϮϦϵ

ϳ…
ϰϱϯϣϯϥ, ϯϨ…

ϱϦϮϩϦ, 
ϰϯϥϱ…

ϲϳϩ.
2. σ

ϼ
ϰϩϹ

ϩϳϦ ϩϨ ϨϡϥϡϮϩЀ 1 ϲϬϯϣϡ ϲ ϯϱϵ
ϯϤϱϡϭϭϯϪ «φ ϩ ω

 ϣ ϰϱϩϲϳϡϣϫϡ϶ ϐ
ϑφ- 

ϩ ϐ
ϑω

-». Ϗ
ϢϯϨϮϡϸϽϳϦ ϯϱϵ

ϯϤϱϡϭϭϴ.
3. σ

ϼ
ϰϩϹ

ϩϳϦ ϩϨ ϨϡϥϡϮϩЀ 1 ϲϬϯϣϡ ϲ ϯϱϵ
ϯϤϱϡϭϭϯϪ «ϐ

ϱϩϲϳϡϣϫϩ Ϯϡ -Ϩ ϩ -ϲ». 
Ϗ
ϢϯϨϮϡϸϽϳϦ ϯϱϵ

ϯϤϱϡϭϭϴ.
4. σ

ϼ
ϰϩϹ

ϩϳϦ ϩϨ ϨϡϥϡϮϩЀ 1 ϲϬϯϣϡ ϲ ϯϱϵ
ϯϤϱϡϭϭϯϪ «Ϝ

-ω
 ϰϯϲϬϦ ϰϱϩϲϳϡϣϯϫ». 

Ϗ
ϢϯϨϮϡϸϽϳϦ ϯϱϵ

ϯϤϱϡϭϭϴ.
5. σ

ϼ
ϰϩϹ

ϩϳϦ ϩϨ ϨϡϥϡϮϩЀ 1 ϲϬϯϣϡ ϲ ϯϱϵ
ϯϤϱϡϭϭϯϪ «Ϙ

ϦϱϦϥϯϣϡϮϩϦ ϤϬϡϲϮϼ
϶ ϣ ϫϯϱϮϦ 

ϲϬϯϣϡ». Ϗ
ϢϯϨϮϡϸϽϳϦ ϯϱϵ

ϯϤϱϡϭϭϴ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. ϑϡϲϲϫϡϧ
ϩϳϦ ϯ ϬϿ

Ϣϯϭ ϲϬϯϣϦ, ϫϯϳϯϱϯϦ ϰϱϦϥϲϳϡϣϬЀϦϳϲЀ σ
ϡϭ ϩϮϳϦϱϦϲϮϼ

ϭ ϲ ϳϯϸϫϩ 
ϨϱϦϮϩЀ ϬϿ

ϢϯϤϯ ϴϱϯϣϮЀ ЀϨϼ
ϫϡ.  

2. Ϗ
ϢϻЀϲϮϩϳϦ ϲϣϯϪ ϣϼ

Ϣϯϱ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. σ
ϡϹ

 ϳϯϣϡϱϩϺ
 ϩϲϰϼ

ϳϼ
ϣϡϦϳ ϨϡϳϱϴϥϮϦϮϩЀ ϣ ϱϡϨϬϩϸϦϮϩϩ ϢϦϨϴϥϡϱϮϯϪ 

ϸϦϱϦϥϴϿ
Ϻ
ϦϪϲЀ ϩ ϢϦϨϴϥϡϱϮϯϪ ϰϱϯϣϦϱЀϦϭϯϪ ϤϬϡϲϮϼ

϶ ϣ ϫϯϱϮϦ ϲϬϯϣϡ. ϒ
ϯϲϳϡϣϽϳϦ 

ϳϦϫϲϳ ϩϨ 4–5 ϰϱϦϥϬϯϧ
ϦϮϩϪ, ϣ ϫϯϳϯϱϯϭ ϰϱϦϥϬϯϧ

ϩϳϦ ϱϦϹ
ϦϮϩϦ ϰϱϯϢϬϦϭϼ

.
2. ϒ

ϵ
ϯϱϭϴϬϩϱϴϪϳϦ ϩϥϦϿ

 ϲϣϯϦϤϯ ϳϦϫϲϳϡ ϣ ϯϥϮϯϭ ϰϱϦϥϬϯϧ
ϦϮϩϩ.

 

ϑϦϤϴϬЀϳ.
 ϔϔυ

1. σ
ϡϹ

 Ϣϱϡϳ ϴϸϩϳϲЀ ϣ 6 ϫϬϡϲϲϦ. Ϗ
ϢϻЀϲϮϩϳϦ Ϧϭϴ ϯϱϵ

ϯϤϱϡϭϭϴ «φ ϩ ω
 ϣ ϰϱϩϲϳϡϣϫϡ϶ 

ϐ
ϑφ- ϩ ϐ

ϑω
-». ψϡϰϩϹ

ϩϳϦ ϲϣϯЂ ϯϢϻЀϲϮϦϮϩϦ ϣ 3–5 ϰϱϦϥϬϯϧ
ϦϮϩЀ϶.

ϑϔ
ϒ
ϒ
ϋ
ω
ϊ

 Ϡ
ψϜ

ϋ
    10 ϫϬϡϲϲ

ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϕ
ϯϮϦϳϩϫϡ. τϱϡϵ

ϩϫϡ. Ϗ
ϱϵ

ϯϾϰϩЀ» 
σ
ρ
ϑω

ρ
ώ
ϓ 2

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϔϫϡϧ
ϩϳϦ ϯϹ

ϩϢϯϸϮϯϦ ϲϴϧ
ϥϦϮϩϦ.

1) σ
 ϲϬϯϣϦ Ϙ

ρ
ϟ

 ϥϣϡ ϲϬϯϤϡ.
2) σ

 ϲϬϯϣϦ ϐ
ρ
ϒ
ϓϔ

ϙ
ρϓ ϣϲϦ ϲϯϤϬϡϲϮϼ

Ϧ Ϩϣϴϫϩ ϤϬϴ϶ϩϦ.
3) σ

 ϲϬϯϣϦ ϑϔ
ϙ
ώ
ω
ϋ

 ϣϲϦ ϲϯϤϬϡϲϮϼ
Ϧ Ϩϣϴϫϩ ϩϭϦϿ

ϳ ϰϡϱϴ ϰϯ ϳϣЂϱϥϯϲϳϩ – 
ϭЀϤϫϯϲϳϩ.
4) σ

 ϲϬϯϣϦ ό
βώ

Ϡ
 Ϣϴϫϣϡ β ϯϢϯϨϮϡϸϡϦϳ ϯϥϩϮ Ϩϣϴϫ.

2. σ
 ϫϡϫϯϭ ϲϬϯϣϦ Ϩϣϴϫϯϣ ϢϯϬϽϹ

Ϧ, ϸϦϭ Ϣϴϫϣ?
1) ϬЂϤϫϩϭ, 2) ϯϢϱϡϺ

ϡЀϲϽ, 3) ϲϣϩϥϡϮϩϿ
, 4) ϥϯϰϼ

ϳϼ
ϣϡЀϲϽ.

3. σ
 ϫϡϫϯϭ  ϲϬϯϣϦ ϣϦϱϮϯ ϣϼ

ϥϦϬϦϮϡ Ϣϴϫϣϡ, ϯϢϯϨϮϡϸϡϿ
Ϻ
ϡЀ ϴϥϡϱϮϼ

Ϫ ϤϬϡϲϮϼ
Ϫ Ϩϣϴϫ?

1) ϬϤρ
Ϭϡ, 2) ϫϬρ

Ϭϡ, 3) Ϭω
Ϭϡ, 4) ϱϣρ

Ϭϡ.
4. σ

ϼ
ϰϩϹ

ϩϳϦ ϩϨ ϰϱϦϥϬϯϧ
ϦϮϩЀ ϲϬϯϣϯ, ϯϢϱϡϨϯϣϡϮϮϯϦ ϰϱϩϲϳϡϣϯϸϮϼ

ϭ ϲϰϯϲϯϢϯϭ:
ϔ
ϳϱϯϭ ϬϡϤϦϱϽ ϾϫϲϰϦϥϩϷϩϩ ϰϦϱϦϮϦϲϬϩ ϫ ϰϦϺ

ϦϱϦ ϩ ϷϦϬϴϿ
 ϮϦϥϦϬϿ

 ϩϨϴϸϡϬϩ 
ϯϫϱϦϲϳϮϯϲϳϩ.

5. ϔϫϡϧ
ϩϳϦ ϲϰϯϲϯϢ ϯϢϱϡϨϯϣϡϮϩЀ ϲϬϯϣϡ ϐ

Ϗ
ω
ϒ
ϋ
ρ
ϖ

 ϣ ϰϱϦϥϬϯϧ
ϦϮϩϩ:

ϒ
ϳϡϩ ϰϳϩϷ ϣ ϰϯϩϲϫϡ϶ ϤϮϦϨϥϯϣϽЀ ϫϱϴϧ

ϩϬϩ Ϯϡϥ ϫϴϰϯϬϯϭ ϫϱϯϮϹ
ϳϡϥϳϲϫϯϤϯ ϲϯϢϯϱϡ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. ϑϡϲϲϫϡϧ
ϩϳϦ ϯ ϬϿ

Ϣϯϭ ϲϬϯϣϦ, ϫϯϳϯϱϯϦ ϰϱϦϥϲϳϡϣϬЀϦϳϲЀ σ
ϡϭ ϩϮϳϦϱϦϲϮϼ

ϭ ϲ ϳϯϸϫϩ 
ϨϱϦϮϩЀ ϵ

ϯϮϦϳϩϫϩ, Ϥϱϡϵ
ϩϫϩ ϩϬϩ ϯϱϵ

ϯϾϰϩϩ.  
2. Ϗ

ϢϻЀϲϮϩϳϦ ϲϣϯϪ ϣϼ
Ϣϯϱ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. σ
ϡϹ

 ϯϥϮϯϫϬϡϲϲϮϩϫ ϩϲϰϼ
ϳϼ
ϣϡϦϳ ϨϡϳϱϴϥϮϦϮϩЀ ϣ ϯϰϱϦϥϦϬϦϮϩϩ ϲϰϯϲϯϢϡ 

ϯϢϱϡϨϯϣϡϮϩЀ ϲϬϯϣ. ϒ
ϯϲϳϡϣϽϳϦ ϰϡϭЀϳϫϴ ϩϨ 4–5 ϰϱϦϥϬϯϧ

ϦϮϩϪ, ϣ ϫϯϳϯϱϯϪ ϰϱϦϥϬϯϧ
ϩϳϦ 

ϱϦϹ
ϦϮϩϦ ϰϱϯϢϬϦϭϼ

.
2. ϒ

ϵ
ϯϱϭϴϬϩϱϴϪϳϦ ϩϥϦϿ

 ϲϣϯϦϤϯ ϳϦϫϲϳϡ ϣ 1–2 ϰϱϦϥϬϯϧ
ϦϮϩЀ϶.

ϑϦϤϴϬЀϳ.
 ϔϔυ

1. σ
ϡϹ

 Ϣϱϡϳ ϴϸϩϳϲЀ ϣϯ ϣϳϯϱϯϭ ϫϬϡϲϲϦ. Ϗ
ϢϻЀϲϮϩϳϦ Ϧϭϴ, ϫϡϫ ϯϰϱϦϥϦϬϩϳϽ, ЀϣϬЀϿ

ϳϲЀ 
Ϭϩ ϲϯϤϬϡϲϮϼ

Ϧ Ϩϣϴϫϩ ϰϡϱϮϼ
ϭϩ ϰϯ ϳϣЂϱϥϯϲϳϩ – ϭЀϤϫϯϲϳϩ. ψϡϰϩϹ

ϩϳϦ ϲϣϯЂ 
ϯϢϻЀϲϮϦϮϩϦ ϣ 3–5 ϰϱϦϥϬϯϧ

ϦϮϩЀ϶.
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ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ
ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ϑϔ
ϒ
ϒ
ϋ
ω
ϊ

 Ϡ
ψϜ

ϋ
    11 ϫϬϡϲϲ

ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϒ
ϯϸϩϮϦϮϩϦ-ϱϡϲϲϴϧ

ϥϦϮϩϦ»
σ
ρ
ϑω

ρ
ώ
ϓ 1

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ώ
ϡϰϩϹ

ϩϳϦ ϲϯϸϩϮϦϮϩϦ-ϱϡϲϲϴϧ
ϥϦϮϩϦ ϰϯ ϩϲ϶ϯϥϮϯϭϴ ϳϦϫϲϳϴ (ϮϦ ϭϦϮϦϦ 150 ϲϬϯϣ). 

ϒ
ϵ
ϯϱϭϴϬϩϱϴϪϳϦ ϰϱϯϢϬϦϭϴ, ϰϯϲϳϡϣϬϦϮϮϴϿ

 ϡϣϳϯϱϯϭ ϳϦϫϲϳϡ. ϐ
ϱϩϣϦϥϩϳϦ ϥϣϡ 

ϰϱϩϭϦϱϡ, ϣϡϧ
Ϯϼ

϶ ϥϬЀ ϦЂ ϰϯϮϩϭϡϮϩЀ, ϲϣЀϧ
ϩϳϦ ϩ϶ ϭϦϧ

ϥϴ ϲϯϢϯϪ. ϒ
ϵ
ϯϱϭϴϬϩϱϴϪϳϦ 

ϡϣϳϯϱϲϫϴϿ
 ϰϯϨϩϷϩϿ

, ϣϼ
ϱϡϨϩϳϦ ϲϯϤϬϡϲϩϦ ϩϬϩ ϮϦϲϯϤϬϡϲϩϦ ϲ ϮϦϪ. ϒ

ϥϦϬϡϪϳϦ ϣϼ
ϣϯϥ.

(1) Ϟ
ϳϩ ϳϱϯϦ Ϣϼ

Ϭϩ ϧ
ϩϣϼ

Ϧ, ϲϭϦϹ
Ϭϩϣϼ

Ϧ, ϯϲϳϱϼ
Ϧ Ϯϡ ЀϨϼ

ϫ. (2) ϑϡϨϤϯϣϯϱ Ϲ
ЂϬ 

ϯ Ϯϯϣϼ
϶ ϫϮϩϤϡ϶. (ψ ) ςϼ

Ϭϯ ϰϱϩЀϳϮϯ ϲϬϼ
Ϲ
ϡϳϽ, ϫϡϫ Ͼϳϩ ϱϦϢЀϳϡ, ϭϯϬϯϥϼ

Ϧ ϲϳϱϯϩ-
ϳϦϬϩ, ϰϯϫϡϨϼ

ϣϡϬϩ ϲϣϯϪ ϣϫϴϲ, ϲϡϭϯϲϳϯЀϳϦϬϽϮϯϲϳϽ ϲϴϧ
ϥϦϮϩϪ. (4) Ϗ

Ϯϩ ϨϮϡϬϩ ϲϳϩ-
϶ϩ ςϴϬϡϳϡ Ϗ

ϫϴϥϧ
ϡϣϼ

, ϴϧ
Ϧ ϰϱϯϸϩϳϡϬϩ Ϯϯϣϼ

Ϫ ϱϯϭϡϮ τϡϢϱϩϾϬЀ τϡϱϲϩϩ ύ
ϡϱϫϦϲϡ. 

(5) Ϗ
Ϯϩ Ϣϼ

Ϭϩ ϣ ϫϴϱϲϦ ϰϯϲϬϦϥϮϩ϶ ϵ
ϩϬϽϭϯϣ ϩ ϰϱϦϭϽϦϱ, ϫϯϳϯϱϼ

϶ Ѐ ϦϺ
Ђ ϮϦ ϣϩϥϦϬ, 

ϩ ϫϮϩϧ
Ϯϼ

϶ ϮϯϣϩϮϯϫ, ϯ ϫϯϳϯϱϼ
϶ Ѐ ϦϺ

Ђ ϰϯϮЀϳϩЀ ϮϦ ϩϭϦϬ . (6) Ϗ
Ϯϩ ϲϩϥϦϬϩ ϰϦϱϦ-

ϥϯ ϭϮϯϪ ϣ ϲϣϯϩ϶ Ϩϡϭϼ
ϨϤϡϮϮϼ

϶ ϲϰϦϷϯϣϫϡ϶, Ϯϯ ϣϩϥϮϼ
 Ϣϼ

Ϭϩ ϩ϶ ϭϯϥϮϼ
Ϧ ϲϳϱϩϧ

-
ϫϩ, ϲϬϯϣϡ ϯϮϩ ϴϰϯϳϱϦϢϬЀϬϩ Ϯϡ ϴϱϯϣϮϦ Ϯϡϩϣϼ

ϲϹ
ϦϤϯ ϯϢϱϡϨϯϣϡϮϩЀ, ϱϡϨϤϯϣϡϱϩϣϡϳϽ 

ϲ Ϯϩϭϩ Ϣϼ
Ϭϯ ϳϱϴϥϮϯ ϩ ϩϮϳϦϱϦϲϮϯ.

(7) ϋϯϤϥϡ ϯϮϩ ϴϹ
Ϭϩ, Ѐ ϯϢϦϱϮϴϬϲЀ ϫ ϰϱϯϱϡϢϴ ϩ ϰϯ϶ϣϡϬϩϬ ϦϤϯ ϱϦϢЀϳ. (8) «ϐ

ϯ-
ϮϱϡϣϩϬϩϲϽ... ϡ φϱϭϡϫϯϣ, ϨϮϡϸϩϳ, ϮϦ ϰϱϯϩϨϣЂϬ?» – ϲϫϡϨϡϬ ϯϮ  ϫϡϫ-ϳϯ ϮϦϰϱϩЀϳϮϯ-
ϮϡϲϭϦϹ

Ϭϩϣϯ.
(9) φϱϭϡϫϯϣ Ϣϼ

Ϭ ϰϬϯϳϮϩϫ, ϲ ϫϯϳϯϱϼ
ϭ Ѐ ϱϡϨϤϯϣϡϱϩϣϡϬ ϥϯ ϾϳϯϤϯ, ϩ φϱϭϡϫϯϣ 

ϥϦϪϲϳϣϩϳϦϬϽϮϯ «ϮϦ ϰϱϯϩϨϣЂϬ». (10) ώ
ϩϸϦϤϯ ϯϮ ϮϦ ϸϩϳϡϬ, ϮϦ ϣϩϥϦϬ, Ϯϩ ϫ ϸϦϭϴ 

ϮϦ ϲϳϱϦϭϩϬϲЀ. (11) ςϼ
Ϭ ϯϮ, ϯϸϦϣϩϥϮϯ, ϩϨ ϳϦ϶ ϨϡϢϯϪϺ

ϩϫϯϣ «ϫϯϨϬϡ», ϸϳϯ ϸϡϲϡϭϩ 
ϲϳϴϸϡϳ ϣϯ ϥϣϯϱϡ϶ ϩϬϩ ϱϦϧ

ϴϳϲЀ ϣ ϫϡϱϳϼ
.

(12) ϓϡϫ-ϳϯ ϯϮϯ ϳϡϫ, ϩ ϰϱϯϱϡϢ ϲϯϤϬϡϲϮϯ ϫϡϸϡϬ ϤϯϬϯϣϯϪ. (13) Ϗ
ϥϮϡϫϯ, ϫ ϣϡ-

Ϲ
Ϧϭ
ϴ ϲϣϦϥϦϮϩϿ

, φϱϭ
ϡϫϯϣ – ϨϯϬϯϳϯϪ ϸϦϬϯϣϦϫ, ϯϥϩϮ ϩϨ ϲϡϭ

ϼ
϶ ϸϦϲϳϮϼ

϶ ϩ ϥϯ-
ϢϱϯϲϯϣϦϲϳϮϼ

϶ ϱϡϢϯϳϮϩϫϯϣ. (14) ϓϯϳ, Ϯϡ ϫϯϤϯ ϭ
ϯϧ

Ϯϯ ϰϯϬϯϧ
ϩϳϽϲЀ ϣ ϬϿ

ϢϯϪ 
ϲϩϳϴϡϷϩϩ, ϲϦϱϥϦϸϮϼ

Ϫ, ϯϳϨϼ
ϣϸϩϣϼ

Ϫ ϸϦϬϯϣϦϫ, ϱϡϢϯϳϴ ϫϯϳϯϱϯϤϯ, ϫϲϳϡϳϩ, ϭ
ϯϧ

Ϯϯ 
ϮϩϫϯϤϥϡ ϮϦ ϰϱϯϣϦϱЀϳϽ. (15) ώ

Ϧ ϳϯ ϸϳϯ Ͼϳϩ ϭ
ϯϬϯϥϷϼ

, ϳЀϰ-ϬЀϰ, ϫϯϦ-ϫϡϫ, ϬϩϹ
Ͻ 

Ϣϼ
 ϲϫϯϱϦϦ . (16) ϐ

ϱϯϱϡϢ ϤϯϣϯϱϩϬ ϯϢ Ͼϳϩ϶ ϳϱϯϩ϶ ϲ ϰϯϥϸЂϱϫϮϴϳϼ
ϭ

 ϰϱϦϮϦϢϱϦϧ
Ϧ-

ϮϩϦϭ
, ϯϮ Ϣϼ

Ϭ ϯϢϩϧ
ϦϮ Ϩϡ φϱϭ

ϡϫϯϣϡ, ϩ ϭ
ϯϩ ϯϷϦϮϫϩ ϨϡϥϦϬϩ ϦϤϯ ϮϦϲϰϱϡϣϦϥϬϩϣϯ-

ϲϳϽϿ
. (17) ϐ

ϯϨϥϮϦϦ Ѐ ϩϭ
ϦϬ ϣϯϨϭ

ϯϧ
ϮϯϲϳϽ ϰϱϯϣϦϱϩϳϽ ϦϤϯ ϲϬϯϣϡ. (18) Ϗ

Ϯ Ϣϼ
Ϭ 

ϰϱϡϣ, ϴϥϱϴϸϡϿ
Ϻ
Ϧ ϰϱϡϣ...

(19) τϯϥϡϭϩ ϮϦ ϴϢϼ
ϣϡϿ

Ϻ
ϡЀ ϯϸϦϱϦϥϽ ϲϳϯϩϳ ϣ Ϟ

ϱϭϩϳϡϧ
. (20) ϒ

 ϴϳϱϡ ϥϯ ϣϦϸϦϱϡ 
ϦϤϯ ϨϡϬϼ

 ϰϯϬϮϼ
 Ϥϯϱϯϧ

ϡϮ ϩ ϰϱϩϦϨϧ
ϩ϶  ϩϨϥϡϬϦϫϡ. (21) ϋ

ϡϫϡЀ-ϳϯ ϸϡϲϳϽ ϩϨ ϰϱϩ϶ϯϥЀ-
Ϻ
ϩ϶ ϲϿ

ϥϡ ϥϦϪϲϳϣϩϳϦϬϽϮϯ ϸϳϯ-ϳϯ ϰϯϬϴϸϩϳ ϥϬЀ ϲϦϢЀ, ϫϡϫ-ϳϯ ϣϨϣϯϬϮϴϦϳϲЀ ϰϱϯϩϨ-
ϣϦϥϦϮϩЀϭϩ ϣϦϬϩϫϩ϶ ϭϡϲϳϦϱϯϣ, Ϯϯ ϲϫϯϬϽϫϯ ϨϡϪϥЂϳ ϲϿ

ϥϡ, ϸϳϯϢϼ
 ϯϳϭϦϳϩϳϽϲЀ, ϸϳϯϢϼ

 
ϲϫϡϨϡϳϽ, ϸϳϯ Ϣϼ

Ϭ ϣ Ϟ
ϱϭϩϳϡϧ

Ϧ, ϥϬЀ ϰϱϦϲϳϩϧ
ϡ, ϲϫϯϬϽϫϯ ϩϨ Ϯϩ϶ ϲϫϯϬϽϨЀϳ ϱϡϣϮϯ-

ϥϴϹ
Ϯϯ-ϲϰϯϫϯϪϮϼ

ϭ ϣϨϤϬЀϥϯϭ, ϨϡϰϯϭϩϮϡЀ, ϸϳϯϢϼ
 ϨϮϡϳϽ! (22) φϱϭϡϫϯϣ, ϳϯϳ ϣϯϯϢϺ

Ϧ 
ϮϦ Ϣϼ

Ϭ ϣ Ϟ
ϱϭϩϳϡϧ

Ϧ, ϩ ϣ ϐ
ϡϣϬϯϣϲϫϦ ϮϦ Ϣϼ

Ϭ, ϩ ϣ ϐ
ϴϹ

ϫϩϮϦ. (23) ςϼ
Ϭ ϣ ϐ

ϦϳϦϱϤϯϵϦ, 
ϵϯϮϳϡϮϼ

 ϲϭϯϳϱϦϬ. (24) Ϗ
ϤϱϯϭϮϡЀ ϫϴϬϽϳϴϱϮϯ-϶ϴϥϯϧ

ϦϲϳϣϦϮϮϡЀ ϧ
ϩϨϮϽ ϳϡϫϯϤϯ Ϥϯϱϯ-

ϥϡ, ϫϡϫ ϐ
ϦϳϦϱϢϴϱϤ, ϰϱϯ϶ϯϥϩϳ ϭϩϭϯ ϮϦϤϯ. (25) ώ

ϯ, ϭϯϧ
Ϧϳ Ϣϼ

ϳϽ, Ͼϳϯϳ ϯϳϫϱϯϣϦϮϮϼ
Ϫ 

ϮϦϩϮϳϦϱϦϲ ϢϯϬϦϦ ϸϦϲϳϦϮ, ϸϦϭ ϵϯϱϭϡϬϽϮϯϦ ϰϱϩϯϢϺ
ϦϮϩϦ ϫ ϫϴϬϽϳϴϱϦ.

(ϐ
ϯ υ

. τϱϡϮϩϮϴ)
2. Ϗ

ϢϯϨϮϡϸϽϳϦ ϣ ϲϣϯЂϭ ϳϦϫϲϳϦ ϯϱϵ
ϯϤϱϡϭϭϼ

.
3. Ϗ

ϢϯϨϮϡϸϽϳϦ ϣ ϲϣϯЂϭ ϳϦϫϲϳϦ ϰϴϮϫϳϯϤϱϡϭϭϼ
.

4. ώ
ϡϪϥϩϳϦ ϣ ϳϦϫϲϳϦ υ

. τϱϡϮϩϮϡ ϰϱϦϥϬϯϧ
ϦϮϩϦ, ϣ ϫϯϳϯϱϯϭ ώ

φ ϲ ϰϱϩϸϡϲϳϩϦϭ 
ϰϩϹ

ϦϳϲЀ ϱϡϨϥϦϬϽϮϯ. Ϗ
ϢϻЀϲϮϩϳϦ ϰϱϩϸϩϮϴ ϱϡϨϥϦϬϽϮϯϤϯ ϮϡϰϩϲϡϮϩЀ.

5. ϑϡϲϲϫϡϧ
ϩϳϦ, ϣ ϫϡϫϩ϶ ϦϺ

Ђ ϲϬϴϸϡЀ϶ ώ
φ ϲ ϰϱϩϸϡϲϳϩϦϭ ϰϩϹ

ϦϳϲЀ ϱϡϨϥϦϬϽϮϯ.

ϑϔ
ϒ
ϒ
ϋ
ω
ϊ

 Ϡ
ψϜ

ϋ
    10 ϫϬϡϲϲ

ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϐ
ϯϣϳϯϱϦϮϩϦ ϩ ϯϢϯϢϺ

ϦϮϩϦ ϰϱϯϪϥϦϮϮϯϤϯ»

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ώ
ϡϰϩϹ

ϩϳϦ ϥϩϫϳϡϮϳ.  
Ϡ

 ϲϮЀϬ ϫϯϭϮϡϳϴ Ϯϡ ϯϫϱϡϩϮϦ, Ϯϡ ϣϦϱ϶ϴ ϲϳϡϱϯϤϯ ϥϯϭϡ. ϖ
ϯϨЀϩϮ ϭϯϪ Ϣϼ

Ϭ ϣϦϸϮϯ 
ϨϡϮЀϳϼ

Ϫ, ϭϯϬϸϡϬϩϣϼ
Ϫ ϸϦϬϯϣϦϫ. σ

ϮϩϨϴ ϴ ϮϦϤϯ Ϣϼ
Ϭϯ ϳϱϩ ϫϯϭϮϡϳϼ

, Ϯϯ ϯϮ ϱϦϥϫϯ 
Ϩϡ϶ϯϥϩϬ ϳϴϥϡ: ϯϢϦϥϡϬ ϩ ϲϰϡϬ Ϯϡ ϳϦϱϱϡϲϦ, ϡ ϣ ϫϯϭϮϡϳϡ϶ Ϣϼ

Ϭϯ ϲϴϭϱϡϸϮϯ, ϰϡ϶Ϭϯ 
ϰϼ

ϬϽϿ
 ϩ ϲϳϡϱϼ

ϭϩ ϯϢϯЀϭϩ.
Ϗ
ϫϮϯ ϭϯϦϪ ϫϯϭϮϡϳϼ

 ϣϼ
϶ϯϥϩϬϯ ϣ ϯϥϩϸϡϣϹ

ϩϪ ϲϡϥ, ϨϡϱϯϲϹ
ϩϪ ϲϭϯϱϯϥϩϮϯϪ, 

ϭϡϬϩϮϯϪ, Ϭϯϰϴ϶ϯϭ ϩ ϫϱϡϰϩϣϯϪ. ϐ
ϯ ϴϳϱϡϭ Ϩϡ ϯϫϮϯϭ ϣϯϨϩϬϩϲϽ ϣϯϱϯϢϽϩ, ϳϴϸϡϭϩ 

ϮϡϬϦϳϡϬϩ ϥϱϯϨϥϼ
 ϫϬϦϣϡϳϽ ϲϭϯϱϯϥϩϮϴ. ώ

ϡ ϨϡϢϯϱ ϣϨϬϦϳϡϬϩ ϲϯϲϦϥϲϫϩϦ ϫϴϱϼ
 ϲ ϰϦ-

ϳϴ϶ϯϭ. ϐ
Ϧϳϴ϶ Ϥϱϯϭϫϯ, ϤϬϡϲϮϯ ϰϦϬ, ϣϼ

ϳЀϤϩϣϡЀ ϫϣϦϱ϶ϴ Ϲ
ϦϿ

, ϩ ϲ ϬϿ
Ϣϯϰϼ

ϳϲϳϣϯϭ 
ϲϭϯϳϱϦϬ ϣ ϲϡϥ.

Ϡ
 ϧ
ϩϬ ϣ ϤϯϱϯϥϦ ϴϧ

Ϧ ϥϣϦ ϮϦϥϦϬϩ, Ϯϯ ϣϲЂ Ϯϩϫϡϫ ϮϦ ϭϯϤ ϰϱϩϣϼ
ϫϮϴϳϽ ϫ ϳϩ϶ϩϭ 

ϴϬϩϷϡϭ ϲ ϥϦϱϦϣЀϮϮϼ
ϭϩ ϳϱϯϳϴϡϱϡϭϩ, ϫ ϱϦϥϫϩϭ Ϥϴϥϫϡϭ ϰϡϱϯ϶ϯϥϯϣ ϰϯ Ϯϯϸϡϭ.

Ϟ
ϳϯ Ϣϼ

Ϭ ϮϦϢϯϬϽϹ
ϯϪ Ϥϯϱϯϥ. ϐ

ϯϸϳϩ ϣϲЂ ϬϦϳϯ ϣ ϮЂϭ ϲϳϯЀϬϩ ϢϦϬϼ
Ϧ Ϯϯϸϩ. ώ

ϯϸϽϿ
 

ϮϡϹ
 ϲϡϥ ϰϡ϶ ϲϭϯϱϯϥϩϮϯϪ ϩ ϱϯϲϯϪ, ϡ Ϯϡ ϢϦϱϦϤϴ ϢϴϢϮϩϬ ϭϯϳϯϱϯϭ ϫϡϳϦϱ. σ

ϯϨϬϦ 
ϥϯϭϯϣ ϱϡϨϥϡϣϡϬϲЀ ϯϳϸЂϳϬϩϣϼ

Ϫ ϥϱϯϢϮϼ
Ϫ ϲϳϴϫ – Ͼϳϯ Ϲ

Ϭϩ ϱϡϢϯϸϩϦ ϲϯ ϲϭϦϮϼ
. ϋ

ϡ-
ϨϡϬϯϲϽ, ϸϳϯ ϴ ϥϯϭϯϣ ϸϴϳϫϩϦ ϲϳϦϮϼ

 ϩ Ϥϯϱϯϥ, ϰϱϩϳϡϩϣϹ
ϩϲϽ, ϣϲϬϴϹ

ϩϣϡϦϳϲЀ ϣ Ϲ
ϡϤϩ 

ϲϣϯϩ϶ ϯϢϩϳϡϳϦϬϦϪ. 
(163 ϲϬϯϣϡ) (ϐ

ϯ ϟ
. ϋ

ϡϨϡϫϯϣϴ)
2. Ϗ

ϢϯϨϮϡϸϽϳϦ ϯϱϵ
ϯϤϱϡϭϭϼ

.
3. Ϗ

ϢϯϨϮϡϸϽϳϦ ϰϴϮϫϳϯϤϱϡϭϭϼ
.

4. ώ
ϡϪϥϩϳϦ ϩ ϣϼ

ϰϩϹ
ϩϳϦ ϲϬϯϧ

ϮϯϰϯϥϸϩϮЂϮϮϯϦ ϰϱϦϥϬϯϧ
ϦϮϩϦ. Ϗ

ϢϻЀϲϮϩϳϦ ϨϮϡϫϩ 
ϰϱϦϰϩϮϡϮϩЀ.
5. ώ

ϡϪϥϩϳϦ ϩ ϣϼ
ϰϩϹ

ϩϳϦ ϲϬϯϧ
ϮϯϦ ϰϱϦϥϬϯϧ

ϦϮϩϦ ϲ ϢϦϲϲϯϿ
ϨϮϯϪ ϩ ϲϯϸϩϮϩϳϦϬϽϮϯϪ 

ϲϣЀϨϽϿ
. Ϗ

ϢϻЀϲϮϩϳϦ ϨϮϡϫϩ ϰϱϦϰϩϮϡϮϩЀ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
ϔϔυ

1. σ
ϼ
ϰϩϹ

ϩϳϦ ϩϨ ϳϦϫϲϳϡ ϲϬϯϣϡ, ϫϯϳϯϱϼ
Ϧ Ϯϡϥϯ ϰϱϯϣϦϱϩϳϽ ϰϯ ϯϱϵ

ϯϤϱϡϵ
ϩϸϦϲϫϯϭϴ 

ϲϬϯϣϡϱϿ
. Ϗ

ϢϻЀϲϮϩϳϦ ϲϣϯϪ ϣϼ
Ϣϯϱ.

2. ψϡϰϩϹ
ϩϳϦ, ϫϡϫϩϦ ϯϱϵ

ϯϤϱϡϭϭϼ
 ϣϲϳϱϦϳϩϬϩϲϽ σ

ϡϭ ϣ ϥϩϫϳϡϮϳϦ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. Ϗ
ϢϻЀϲϮϩϳϦ ϭϬϡϥϹ

Ϧϭϴ ϳϯϣϡϱϩϺ
ϴ, ϫϡϫ ϮϡϪϳϩ ϣ ϳϦϫϲϳϦ «ϯϹ

ϩϢϫϯϯϰϡϲϮϼ
Ϧ» ϭϦϲϳϡ.

2. ϒ
ϯϲϳϡϣϽϳϦ ϰϡϭЀϳϫϴ ϩϨ 4–5 ϰϱϦϥϬϯϧ

ϦϮϩϪ Ϯϡ ϳϦϭϴ «ϐ
ϩϹ

ϩ ϤϱϡϭϯϳϮϯ».

ϑϦϤϴϬЀϳ.
ϔϔυ

1. ϒ
ϯϲϳϡϣϽϳϦ ϲϬϯϣϡϱϮϼ

Ϫ ϥϩϫϳϡϮϳ Ϯϡ ϳϦϭϴ «ϐ
ϱϡϣϯϰϩϲϡϮϩϦ ϲϴϵϵ

ϩϫϲϯϣ 
ϰϱϩϬϡϤϡϳϦϬϽϮϼ

϶».
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ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ
ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ϑϔ
ϒ
ϒ
ϋ
ω
ϊ

 Ϡ
ψϜ

ϋ
11 ϫϬϡϲϲ

ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «τϱϡϭ
ϭ
ϡϳϩϸϦϲϫϡЀ ϯϲϮϯϣϡ ϰϱϦϥϬϯϧ

ϦϮϩЀ. 
ϐ
ϱϦϥϬϯϧ

ϦϮϩЀ ϲ ϯϥϮϯϱϯϥϮϼ
ϭ
ϩ ϸϬϦϮϡϭ

ϩ»
σ
ρ
ϑω

ρ
ώ
ϓ 1

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϑϡϲϲϳϡϣϽϳϦ ϮϦϥϯϲϳϡϿ
Ϻ
ϩϦ ϨϮϡϫϩ ϰϱϦϰϩϮϡϮϩЀ.

1) ϒ
ϯϢϡϫϡ _ ϥϱϴϤ ϸϦϬϯϣϦϫϡ.

2) ϒ
ϦϭϽ ϢϦϥ _ ϯϥϩϮ ϯϳϣϦϳ.

3) ύ
ϯϪ ϥϦϣϩϨ _ ϭϼ

ϲϬϩϳϽ ϯϢϯ ϣϲЂϭ _ Ϯϯ ϰϩϲϡϳϽ ϰϯϮЀϳϮϯ ϥϬЀ ϣϲϦ϶.
4) ω

ϲϫϡϳϽ ϥϱϴϨϦϪ ϣ ϢϴϥϴϺ
Ϧϭ _ ϴϥϦϬ ϯϥϩϮϯϸϦϲϳϣϡ.

2. Ϗ
ϰϱϦϥϦϬϩϳϦ ϣϩϥ ϯϥϮϯϲϯϲϳϡϣϮϯϤϯ ϰϱϦϥϬϯϧ

ϦϮϩЀ.
1) ψϡϪϥЂϹ

Ͻ ϫ Ϯϡϭ?
2) ςϴϥϦϳϦ ϯϢϦϥϡϳϽ?
3) ϔ

 Ϯϡϲ ϭϦϮЀϿ
ϳ ϯϫϮϡ.

4) ώ
ϡ ϴϬϩϷϦ ϳϦϭϮϯ.

3. ϑϡϲϲϳϡϣϽϳϦ ϨϮϡϫϩ ϰϱϦϰϩϮϡϮϩЀ. ώ
ϡϪϥϩϳϦ ϰϱϦϥϬϯϧ

ϦϮϩϦ ϲ ϯϥϮϯϱϯϥϮϼ
ϭϩ ϸϬϦϮϡϭϩ.

1) ύ
ϯϱϦ Ϭϯϣϩϳ ϲϳϱϦϬϼ

 ϭϯϬϮϩϪ ϩ ϣ ϲϣϯϦϪ ϰϴϸϩϮϦ Ϥϡϲϩϳ.
2) ό

ϴϮϡ Ϣϼ
Ϭϡ Ϩϡ ϳϴϸϫϡϭϩ ϩ ϲϴϤϱϯϢϼ

 ϫϡϨϡϬϩϲϽ ϲϩϮϩϭϩ.
3) ϒ

 ϴϳϱϡ Ϲ
ϦϬ ϥϯϧ

ϥϽ ϩ ϮϦϢϯ Ϣϼ
Ϭϯ ϨϡϳЀϮϴϳϯ ϳϴϸϡϭϩ.

4. ώ
ϡϪϥϩϳϦ ϰϱϦϥϬϯϧ

ϦϮϩϦ, ϲϯϯϳϣϦϳϲϳϣϴϿ
Ϻ
ϦϦ ϲ϶ϦϭϦ: Ϗ

 : Ϗ
, Ϗ

, Ϗ
 – …

 (ϨϮϡϫϩ 
ϰϱϦϰϩϮϡϮϩЀ ϮϦ ϱϡϲϲϳϡϣϬϦϮϼ

). ϑϡϲϲϳϡϣϽϳϦ ϨϮϡϫϩ ϰϱϦϰϩϮϡϮϩЀ.
ϡ) ϣ ϫϯϱϨϩϮϦ ϬϦϧ

ϡϬϩ ϱϡϨϮϼ
Ϧ ϵ

ϱϴϫϳϼ
 ЀϢϬϯϫϩ ϤϱϴϹ

ϩ ϣϩϮϯϤϱϡϥ ϰϦϱϲϩϫϩ;
Ϣ) ϩϨ ϭϯϱϲϫϯϪ ϱϼ

Ϣϼ
 ϳϱϦϲϫϩ ϲϦϬϽϥϩ ϰϡϬϳϴϲϡ ϭϯϧ

Ϯϯ ϰϱϩϤϯϳϯϣϩϳϽ ϭϮϯϤϯ 
ϣϫϴϲϮϼ

϶ ϢϬϿ
ϥ;

ϣ) ϴϳϱϯ ϱϡϲϲϦϩϣϡϦϳ ϣϲЂ ϲϳϱϡ϶ ϴϲϳϡϬϯϲϳϽ ϣϯϬϮϦϮϩЀ.
5. ώ

ϩϤϥϦ ϮϦ Ϣϼ
Ϭϯ ϣϩϥϮϯ Ϯϩ ϣϯϥϼ

, Ϯϩ ϥϦϱϦϣϽϦϣ. Ϟ
ϳϯ ϰϱϦϥϬϯϧ

ϦϮϩϦ ϯϲϬϯϧ
ϮϦϮϯ 

ϯϥϮϯϱϯϥϮϼ
ϭϩ  

ϡ) ϲϫϡϨϴϦϭϼ
ϭϩ,

Ϣ) ϰϯϥϬϦϧ
ϡϺ

ϩϭϩ,
ϣ) ϥϯϰϯϬϮϦϮϩЀϭϩ,
Ϥ) ϯϰϱϦϥϦϬϦϮϩЀϭϩ,
ϥ) ϯϢϲϳϯЀϳϦϬϽϲϳϣϡϭϩ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. ϑϡϲϲϫϡϧ
ϩϳϦ ϯ ϬϿ

Ϣϯϭ ЀϣϬϦϮϩϩ, ϫϯϳϯϱϯϦ ϰϱϦϥϲϳϡϣϬЀϦϳϲЀ σ
ϡϭ ϩϮϳϦϱϦϲϮϼ

ϭ ϲ ϳϯϸϫϩ 
ϨϱϦϮϩЀ ϰϴϮϫϳϴϡϷϩϩ. Ϗ

ϢϻЀϲϮϩϳϦ ϲϣϯϪ ϣϼ
Ϣϯϱ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. σ
ϡϹ

 ϳϯϣϡϱϩϺ
 ϩϲϰϼ

ϳϼ
ϣϡϦϳ ϨϡϳϱϴϥϮϦϮϩЀ ϣ ϱϡϲϲϳϡϮϯϣϫϦ ϨϮϡϫϯϣ ϰϱϦϰϩϮϡϮϩЀ 

ϰϱϩ ϯϢϯϲϯϢϬϦϮϮϼ
϶ ϯϰϱϦϥϦϬϦϮϩЀ϶. ϒ

ϯϲϳϡϣϽϳϦ ϰϡϭЀϳϫϴ ϩϨ 4–5 ϰϱϦϥϬϯϧ
ϦϮϩϪ, 

ϣ ϫϯϳϯϱϯϭ ϰϱϦϥϬϯϧ
ϩϳϦ ϱϦϹ

ϦϮϩϦ ϰϱϯϢϬϦϭϼ
.

2. ϒ
ϵ
ϯϱϭϴϬϩϱϴϪϳϦ ϩϥϦϿ

 ϲϣϯϦϤϯ ϳϦϫϲϳϡ ϣ 1–2 ϰϱϦϥϬϯϧ
ϦϮϩЀ϶.

ϑϦϤϴϬЀϳ.
 ϔϔυ

1. ϐ
ϱϦϥϲϳϡϣϽϳϦ, ϸϳϯ σ

ϡϹ
 Ϣϱϡϳ, ϲϦϭϩϫϬϡϲϲϮϩϫ, ϨϡϳϱϴϥϮЀϦϳϲЀ ϣ ϯϲϣϯϦϮϩϩ ϳϦϭϼ

 
«Ϗ

ϢϯϲϯϢϬϦϮϮϼ
Ϧ ϯϢϲϳϯЀϳϦϬϽϲϳϣϡ». Ϗ

ϢϻЀϲϮϩϳϦ Ϧϭϴ ϰϴϮϫϳϴϡϷϩϿ
 ϰϱϩ ϯϢϯϲϯϢϬϦϮϮϼ

϶ 
ϯϢϲϳϯЀϳϦϬϽϲϳϣϡ϶, ϣϼ

ϱϡϧ
ϦϮϮϼ

϶ ϥϦϦϰϱϩϸϡϲϳϩЀϭϩ ϩ ϥϦϦϰϱϩϸϡϲϳϮϼ
ϭϩ ϯϢϯϱϯϳϡϭϩ. 

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. ϋ
ϱϡϳϫϯ ϲϵ

ϯϱϭϴϬϩϱϴϪϳϦ ϡϬϤϯϱϩϳϭ ϮϡϰϩϲϡϮϩЀ ϲϯϸϩϮϦϮϩЀ-ϱϡϲϲϴϧ
ϥϦϮϩЀ.

2. σ
ϼ
ϰϩϹ

ϩϳϦ ϩϨ ϲϣϯϦϤϯ ϳϦϫϲϳϡ ϲϬϯϣϡ, ϫϯϳϯϱϼ
Ϧ Ϯϡϥϯ ϰϱϯϣϦϱϩϳϽ 

ϰϯ ϯϱϵ
ϯϤϱϡϵ

ϩϸϦϲϫϯϭϴ ϲϬϯϣϡϱϿ
. Ϗ

ϢϻЀϲϮϩϳϦ ϲϣϯϪ ϣϼ
Ϣϯϱ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. Ϗ
ϢϻЀϲϮϩϳϦ ϳϯϣϡϱϩϺ

ϴ, ϫϡϫ ϰϩϲϡϳϽ ϫϯϭϭϦϮϳϡϱϩϪ ϰϯ ϰϱϯϢϬϦϭϦ (ϲϯϲϳϡϣϽϳϦ Ϯϡ Ͼϳϴ 
ϳϦϭϴ ϳϦϫϲϳ ϩϨ 4–5 ϰϱϦϥϬϯϧ

ϦϮϩϪ).
2. ϋ

ϡϫ Ϣϼ
 σ
ϼ

 ϯϢϻЀϲϮϩϬϩ ϴϸϦϮϩϫϴ 9 ϫϬϡϲϲϡ, ϸϳϯ ϳϡϫϯϦ ϡϣϳϯϱϲϫϡЀ ϰϯϨϩϷϩЀ?

ϑϦϤϴϬЀϳ. 
ϔϔυ

1. ϐ
ϱϦϥϲϳϡϣϽϳϦ, ϸϳϯ σ

ϼ
 ϾϫϲϰϦϱϳ; ϯϷϦϮϩϳϦ ϲϣϯϿ

 ϱϡϢϯϳϴ ϣ ϢϡϬϬϡ϶ ϲϯϤϬϡϲϮϯ 
ϴϫϡϨϡϮϮϯϪ ϴϸϩϳϦϬϦϭ ϲϩϲϳϦϭϦ ϯϷϦϮϩϣϡϮϩЀ.
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    8 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ «ϒ

ϫϡϨϡϮϩϿ
 ϯ ϧ

ϩϳϩϩ ρ
ϬϦϫϲϡϮϥϱϡ ώ

ϦϣϲϫϯϤϯ»
ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. Ϙ
Ϧϭ ϯϢϼ

ϸϮϯ ϨϡϣϦϱϹ
ϡϬϯϲϽ ϰϯϣϦϲϳϣϯϣϡϮϩϦ ϧ

ϩϳϩЀ?
1) ϰϯ϶ϣϡϬϯϪ ϲϣЀϳϯϭϴ,
2) ϮϱϡϣϯϴϸϩϳϦϬϽϮϯϪ ϰϱϯϰϯϣϦϥϽϿ

,
3) ϾϰϩϬϯϤϯϭ,
4) ϰϯ϶ϣϡϬϯϪ ϡϣϳϯϱϴ ϧ

ϩϳϩЀ.
2. ϋ

ϡϫϯϦ ϣϩϥϦϮϩϦ ЀϣϩϬϯϲϽ ϐ
ϦϬϴϤϩϿ

?
1) ςϯϤϯϱϯϥϩϷϡ,
2) ςϯϱϩϲ ϩ τϬϦϢ,
3) ώ

ϩϫϯϬϡϪ Ϙ
ϴϥϯϳϣϯϱϦϷ,

4) ρ
ϰϯϲϳϯϬ ϐ

Ђϳϱ.
3. ω

Ϩ ϫϡϫϯϤϯ Ϥϯϱϯϥϡ ρ
ϬϦϫϲϡϮϥϱ ώ

ϦϣϲϫϩϪ ϩϨϤϮϡϬ ϮϦϭϷϦϣ?
1) ϩϨ ώ

ϯϣϤϯϱϯϥϡ,
2) ϩϨ ϋ

ϩϦϣϡ,
3) ϩϨ ϑЀϨϡϮϩ,
4) ϩϨ ϐ

ϲϫϯϣϡ.
4. ϋϦϭ ϲϳϡϬ ρ

ϬϦϫϲϡϮϥϱ  ϣ ϫϯϮϷϦ ϲϣϯϦϪ ϧ
ϩϨϮϩ?

1) ϰϯϲϬϴϹ
Ϯϩϫϯϭ,

2) ϲϣЀϺ
ϦϮϮϩϫϯϭ,

3) ϭϯϮϡ϶ϯϭ,
4) ϮϡϲϳϯЀϳϦϬϦϭ ϭϯϮϡϲϳϼ

ϱЀ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. υ
ϡϮϼ

 ϰϦϱϣϯϦ ϩ ϰϯϲϬϦϥϮϦϦ ϰϱϦϥϬϯϧ
ϦϮϩϦ, ϮϡϰϩϹ

ϩϳϦ ϲϯϸϩϮϦϮϩϦ-ϱϡϲϲϴϧ
ϥϦϮϩϦ 

(ϯϢϻЂϭ – 80–100 ϲϬϯϣ).
1) ρ

ϬϦϫϲϡϮϥϱ ώ
ϦϣϲϫϩϪ – ϣϦϬϩϫϩϪ ϫϮЀϨϽ, ϭϴϥϱϼ

Ϫ ϩ ϳϡϬϡϮϳϬϩϣϼ
Ϫ ϰϯϬϫϯϣϯϥϦϷ, 

ϥϩϰϬϯϭϡϳ.
2) ϐ

ϡϭЀϳϽ ϯϢ ρ
ϬϦϫϲϡϮϥϱϦ ώ

Ϧϣϲϫϯϭ ϢϴϥϦϳ ϧ
ϩϳϽ ϣ ϣϦϫϡ϶. 

2. υ
ϡϮ ϯϳϱϼ

ϣϯϫ ϳϦϫϲϳϡ. ϔϫϡϧ
ϩϳϦ, ϯ ϫϯϭ ϩϥЂϳ ϱϦϸϽ. 

«ϔϨϮϡϣ ϯ ϲϩϬϦ ϮϦϰϱϩЀϳϦϬЀ, ϯϮ ϣϼ
Ϲ
ϦϬ ϮϡϣϲϳϱϦϸϴ ϫϮЀϨϿ

 ρ
ϬϦϫϲϡϮϥϱϴ, ϸϳϯϢϼ

 
ϱϡϲϲϫϡϨϡϳϽ Ϧϭϴ ϯ  ϲϳϡϮϡ϶ ϣϱϡϤϯϣ. ϒ

ϳϯЀϬ ϯϮ Ϯϡ ϢϦϱϦϤϴ ϭϯϱЀ, ϮϡϢϬϿ
ϥϡЀ Ϩϡ ϯϢϯϩϭϩ 

ϰϴϳЀϭϩ, ϩ ϰϱϯϣϦϬ ϣϲϿ
 ϮϯϸϽ ϢϦϨ ϲϮϡ. ϋϯϤϥϡ ϧ

Ϧ ϮϡϸϡϬϯ ϣϲ϶ϯϥϩϳϽ ϲϯϬϮϷϦ, 
ϯϮ ϴϲϬϼ

Ϲ
ϡϬ Ϲ

ϴϭ ϲϩϬϽϮϼ
Ϫ Ϯϡ ϭϯϱϦ ϩ ϴϣϩϥϦϬ ϯϥϩϮ Ϯϡϲϡϥ, ϰϬϼ

ϣϴϺ
ϩϪ ϰϯ ϭϯϱϿ

, 
ϩ ϲϳϯЀϺ

ϩ϶ ϰϯϲϱϦϥϩ Ϯϡϲϡϥϡ ϲϣЀϳϼ
϶ ϭϴϸϦϮϩϫϯϣ ςϯϱϩϲϡ ϩ τϬϦϢϡ ϣ ϫϱϡϲϮϼ

϶ 
ϯϥϦϧ

ϥϡ϶, ϥϦϱϧ
ϡϺ

ϩ϶ ϱϴϫϩ Ϯϡ ϰϬϦϸϡ϶ ϥϱϴϤ ϥϱϴϤϡ». 

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. υ
ϬЀ ϸϦϤϯ ϣ ϰϯϣϦϲϳϣϯϣϡϮϩϦ ϣϣϦϥЂϮ ϯϢϱϡϨ ϫϱϦϺ

ЂϮϯϤϯ ЀϨϼ
ϸϮϩϫϡ ϐ

ϦϬϴϤϩЀ? 
ϒ
ϬϴϸϡϪϮϯ Ϭϩ ϯϮ ϰϯϭϯϤϡϦϳ? σ

ϼ
ϲϫϡϧ

ϩϳϦ ϰϩϲϽϭϦϮϮϯ ϲϣϯЂ ϭϮϦϮϩϦ ϩ ϰϯϥϫϱϦϰϩϳϦ ϦϤϯ 
ϵ
ϡϫϳϡϭϩ.

2. ϋ
ϡϫ σ

ϼ
 ϥϴϭϡϦϳϦ, ϰϯϸϦϭϴ ϰϯϣϦϥϦϮϩϦ ϰϯϢϦϧ

ϥϦϮϮϼ
϶ Ϲ

ϣϦϥϯϣ ϰϯϱϡϨϩϬϯ ϡϣϳϯϱϡ? 

ϑϦϤϴϬЀϳ.
 ϔϔυ

1. ϋ
ϡϫ Ϣϼ

 σ
ϼ

 ϯϢϻЀϲϮϩϬϩ ϲϣϯϦϭϴ ϥϱϴϤϴ, ϰϯϸϦϭϴ ρ
ϬϦϫϲϡϮϥϱϡ ώ

ϦϣϲϫϯϤϯ ϰϱϩϸϩϲϬϩϬϩ 
ϫ Ϭϩϫϴ ϲϣЀϳϼ

϶?

ϑϔ
ϒ
ϒ
ϋ
ω
ϊ

 Ϡ
ψϜ

ϋ
11 ϫϬϡϲϲ

ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «τϱϡϭ
ϭ
ϡϳϩϸϦϲϫϡЀ ϯϲϮϯϣϡ ϰϱϦϥϬϯϧ

ϦϮϩЀ. 
ϐ
ϱϦϥϬϯϧ

ϦϮϩЀ ϲ ϯϥϮϯϱϯϥϮϼ
ϭ
ϩ ϸϬϦϮϡϭ

ϩ»
σ
ρ
ϑω

ρ
ώ
ϓ 2

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϑϡϲϲϳϡϣϽϳϦ ϮϦϥϯϲϳϡϿ
Ϻ
ϩϦ ϨϮϡϫϩ ϰϱϦϰϩϮϡϮϩЀ.

1) ϰϩϲϡϳϽ ϱϯϭϡϮ_ Ͼϳϯ ϨϮϡϸϩϳ ϧ
ϩϳϽ ϲϱϦϥϩ ϬϿ

ϥϦϪ;
2) ϢϦϨϴϭϲϳϣϯ ϶ϱϡϢϱϼ

϶ _ ϣϯϳ ϭϴϥϱϯϲϳϽ ϧ
ϩϨϮϩ;

3) ϤϬϡϤϯϬ _ ϫϡϫ ϸϡϲϳϽ ϱϦϸϩ;
4) ϲϦϱϥϷϦ _ ϮϦ ϫϡϭϦϮϽ.

2. Ϗ
ϰϱϦϥϦϬϩϳϦ ϣϩϥ ϯϥϮϯϲϯϲϳϡϣϮϯϤϯ ϰϱϦϥϬϯϧ

ϦϮϩЀ.
1) ϰϱϩϥЂϹ

Ͻ ϫϯ ϭϮϦ?
2) ϶ϯϳϩϳϦ ϸϡЀ?
3) ϫ Ϯϡϭ ϰϱϩϹ

Ϭϩ;
4) ϣϦϸϦϱϦϦϳ.

3. ϑϡϲϲϳϡϣϽϳϦ ϨϮϡϫϩ ϰϱϦϰϩϮϡϮϩЀ. ώ
ϡϪϥϩϳϦ ϲϬϯϧ

ϮϯϲϯϸϩϮЂϮϮϯϦ ϰϱϦϥϬϯϧ
ϦϮϩϦ 

ϲ ϯϢϺ
ϩϭ ϥϬЀ ϥϣϴ϶ ϦϤϯ ϸϡϲϳϦϪ ϣϳϯϱϯϲϳϦϰϦϮϮϼ

ϭ ϸϬϦϮϯϭ.
1) ϣϲЂ ϩ ϳϱϡϣϡ ϩ ϷϣϦϳϼ

 ϩ ϥϦϱϦϣϽЀ ϢϬϦϺ
Ϧϳ ϩ ϳЀϮϦϳϲЀ ϫ ϲϯϬϮϷϴ;

2) ϬϴϮϡ Ϣϼ
Ϭϡ Ϩϡ ϳϴϸϫϡϭϩ ϩ ϲϴϤϱϯϢϼ

 ϫϡϨϡϬϩϲϽ ϲϩϮϩϭϩ;
3) ϣϦϸϦϱϯϭ ϰϱϩϥϴϳ Ϥϯϲϳϩ ϩ ϭϼ

 ϢϴϥϦϭ ϰϩϳϽ ϸϡϪ.
4. υ

ϣϯϦϳϯϸϩϦ ϩ ϳϱϩ ϨϡϰЀϳϼ
Ϧ ϰϱϯϰϴϺ

ϦϮϼ
 ϣ ϰϱϦϥϬϯϧ

ϦϮϩϩ
ϡ) ϣ ϰϱϴϥϴ ϱϡϨϣϦϬϩ ϱϡϨϮϴϿ

 ϱϼ
Ϣϴ ϫϡϱϰϯϣ ϲϡϨϡϮϯϣ ϬϦϺ

ϦϪ;
Ϣ) ϣϦϨϥϦ Ϯϡ ϰϯϬЀ϶ ϩ Ϯϡ ϬϦϲϮϼ

϶ ϰϱϯϲϦϫϡ϶ ϩ Ϯϡ ϥϯϱϯϧ
ϫϡ϶ ϰϡϱ ϰϯϥϮϩϭϡϬϲЀ 

ϯϳ ϨϦϭϬϩ;
ϣ) Ϯϩ ϢϬϩϨϫϩ϶ ϢϦϱϦϤϯϣ Ϯϩ ϥϡϬϦϫϩ϶ Ϥϯϱ Ϯϩ ϥϡϧ

Ϧ ϣϯϥϼ
 ϮϩϸϦϤϯ ϮϦ Ϣϼ

Ϭϯ ϣϩϥϮϯ;
Ϥ) ϣ ϸϦϬϯϣϦϫϦ ϥϯϬϧ

Ϯϯ Ϣϼ
ϳϽ ϣϲЂ ϰϱϦϫϱϡϲϮϯ ϩ ϬϩϷϯ ϩ ϯϥϦϧ

ϥϡ ϩ ϥϴϹ
ϡ ϩ ϭϼ

ϲϬϩ;
ϥ) ϨϦϬϦϮϡЀ ϥϯϬϩϮϡ Ϥϯϱϼ

 ϣ ϢϦϬϼ
϶ Ϲ

ϡϰϫϡ϶  ϣϲϦ Ϣϼ
Ϭϯ ϨϡϬϩϳϯ ϲϯϬϮϷϦϭ.

5. Ϙ
ϳϯ-ϳϯ ϲϬϼ

Ϲ
ϩϳϲЀ ϱϯϥϮϯϦ ϣ ϥϯϬϤϩ϶ ϰϦϲϮЀ϶ ЀϭϺ

ϩϫϡ: ϳϯ ϱϡϨϥϯϬϽϦ ϴϥϡϬϯϦ, 
ϳϯ ϲϦϱϥϦϸϮϡЀ ϳϯϲϫϡ.
Ϗ
ϢϯϢϺ

ϡϿ
Ϻ
ϩϭ ϣ Ͼϳϯϭ ϰϱϦϥϬϯϧ

ϦϮϩϩ ЀϣϬЀϦϳϲЀ ϲϬϯϣϯ ϡ) ϳϯϲϫϡ, Ϣ) ϸϳϯ-ϳϯ, ϣ) ЀϭϺ
ϩϫϡ, 

Ϥ) ϣ ϰϦϲϮЀ϶, ϥ) ϱϡϨϥϯϬϽϦ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. ϑϡϲϲϫϡϧ
ϩϳϦ ϯ ϬϿ

Ϣϯϭ ЀϣϬϦϮϩϩ, ϫϯϳϯϱϯϦ ϰϱϦϥϲϳϡϣϬЀϦϳϲЀ σ
ϡϭ ϩϮϳϦϱϦϲϮϼ

ϭ 
ϲ ϳϯϸϫϩ ϨϱϦϮϩЀ ϰϴϮϫϳϴϡϷϩϩ. Ϗ

ϢϻЀϲϮϩϳϦ ϲϣϯϪ ϣϼ
Ϣϯϱ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. σ
ϡϹ

 ϳϯϣϡϱϩϺ
 ϩϲϰϼ

ϳϼ
ϣϡϦϳ ϨϡϳϱϴϥϮϦϮϩЀ ϣ ϱϡϲϲϳϡϮϯϣϫϦ ϨϮϡϫϯϣ ϰϱϦϰϩϮϡϮϩЀ 

ϰϱϩ ϯϢϯϲϯϢϬϦϮϮϼ
϶ ϯϰϱϦϥϦϬϦϮϩЀ϶. ϒ

ϯϲϳϡϣϽϳϦ ϰϡϭЀϳϫϴ ϩϨ 4–5 ϰϱϦϥϬϯϧ
ϦϮϩϪ, 

ϣ ϫϯϳϯϱϯϪ ϰϱϦϥϬϯϧ
ϩϳϦ ϱϦϹ

ϦϮϩϦ ϰϱϯϢϬϦϭϼ
.

2. ϒ
ϵ
ϯϱϭϴϬϩϱϴϪϳϦ ϩϥϦϿ

 ϲϣϯϦϤϯ ϳϦϫϲϳϡ ϣ 1–2 ϰϱϦϥϬϯϧ
ϦϮϩЀ϶.

ϑϦϤϴϬЀϳ. 
ϔϔυ

1. ϐ
ϱϦϥϲϳϡϣϽϳϦ, ϸϳϯ σ

ϡϹ
 Ϣϱϡϳ, ϲϦϭϩϫϬϡϲϲϮϩϫ, ϨϡϳϱϴϥϮЀϦϳϲЀ ϣ ϯϲϣϯϦϮϩϩ ϳϦϭϼ

 
«Ϗ

ϢϯϲϯϢϬϦϮϮϼ
Ϧ ϯϰϱϦϥϦϬϦϮϩЀ». Ϗ

ϢϻЀϲϮϩϳϦ Ϧϭϴ ϰϴϮϫϳϴϡϷϩϿ
 ϰϱϩ ϯϢϯϲϯϢϬϦϮϮϯϭ 

ϯϰϱϦϥϦϬϦϮϩϩ, ϣϼ
ϱϡϧ

ϦϮϮϯϭ ϰϱϩϸϡϲϳϮϼ
ϭ ϯϢϯϱϯϳϯϭ.
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    8 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϬϩϳϦϱϡϳϴϱϦ Ϯϡ ϳϦϭ

ϴ «ϐ
ϱϦϰϯϥϯϢϮϼ

Ϫ ϒ
ϦϱϤϩϪ ϑϡϥϯϮϦϧ

ϲϫϩϪ» 
σ
ρ
ϑω

ρ
ώ
ϓ 2

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. τϥϦ Ϯϡ϶ϯϥϩϬϯϲϽ ϩϭϦϮϩϦ ϱϯϥϩϳϦϬϦϪ ϒ
ϦϱϤϩЀ?

1) ϣ ϯϫϱϦϲϳϮϯϲϳЀ϶ ώ
ϯϣϤϯϱϯϥϡ,

2) ϣ ϯϫϱϦϲϳϮϯϲϳЀ϶ ύ
ϯϲϫϣϼ

,
3) ϣ ϯϫϱϦϲϳϮϯϲϳЀ϶ ϑϯϲϳϯϣϡ,
4) ϣ ϯϫϱϦϲϳϮϯϲϳЀ϶ ϐ

ϲϫϯϣϡ.
2. ϋ

ϡϫ ϨϣϡϬϩ ϯϳϷϡ ϒ
ϦϱϤϩЀ ϑϡϥϯϮϦϧ

ϲϫϯϤϯ?
1) ύ

ϩ϶ϡϩϬ,
2) ϋ

ϩϱϩϬϬ,
3) ϒ

ϳϦϵ
ϡϮ,

4) Ϡ
ϱϯϲϬϡϣ.

3. ψϡϸϦϭ ϯϳϦϷ ϰϯϲϬϡϬ ϒ
ϦϱϤϩЀ ϣ ϬϦϲ, ϤϥϦ ϯϮ ϣϲϳϱϦϳϩϬ ϲϳϡϱϷϡ?

1) ϲϯϢϩϱϡϳϽ ϤϱϩϢϼ
,

2) ϩϲϫϡϳϽ ϨϡϢϬϴϥϩϣϹ
ϦϤϯϲЀ Ϣϱϡϳϡ,

3) ϲϯϢϩϱϡϳϽ ϶ϣϯϱϯϲϳ,
4) ϩϲϫϡϳϽ ϰϱϯϰϡϣϹ

ϩ϶ ϧ
ϦϱϦϢЀϳ.

4. ϋ
ϡϫ ϨϣϡϬϩ Ϣϱϡϳϡ ϒ

ϦϱϤϩЀ ϑϡϥϯϮϦϧ
ϲϫϯϤϯ?

1) υ
ϭϩϳϱϩϪ,

2) Ϡ
ϱϯϲϬϡϣ,

3) ϋ
ϩϱϩϬϬ,

4) ϒ
ϳϦϵ

ϡϮ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
ϔϔυ

1. σ
ϲϳϡϣϽϳϦ ϰϱϯϰϴϺ

ϦϮϮϼ
Ϧ ϵ

ϱϡϤϭϦϮϳϼ
:  

1) ϯϰϩϲϡϮϩϦ Ͽ
Ϯϼ

϶ ϬϦϳ σ
ϡϱϵ

ϯϬϯϭϦЀ;
2) ϯϢϴϸϦϮϩϦ σ

ϡϱϵ
ϯϬϯϭϦЀ ϤϱϡϭϯϳϦ; 

3) ________?________;
4) ϲϭϦϱϳϽ ϱϯϥϩϳϦϬϦϪ σ

ϡϱϵ
ϯϬϯϭϦЀ;

5) ________?________;
6) ϰϯϲϳϱϩϧ

ϦϮϩϦ σ
ϡϱϵ

ϯϬϯϭϦЀ ϣ ϭϯϮϡ϶ϩ ϩ ϮϡϱϦϸϦϮϩϦ ϒ
ϦϱϤϩϦϭ ϑϡϥϯϮϦϧ

ϲϫϩϭ; 
7) ϨϡϳϣϯϱϮϩϸϦϲϫϡЀ ϧ

ϩϨϮϽ ϒ
ϦϱϤϩЀ ϑϡϥϯϮϦϧ

ϲϫϯϤϯ ϣ ϰϴϲϳϼ
ϮϦ;

8) ________?________;
9) ________?________;
10) ϸϴϥϦϲϡ ϩϲϷϦϬϦϮϩЀ ϰϱϦϰϯϥϯϢϮϯϤϯ ϒ

ϦϱϤϩЀ;
11) ________?________;
12) ϲϭϦϱϳϽ ϒ

ϦϱϤϩЀ ϑϡϥϯϮϦϧ
ϲϫϯϤϯ.

2. υ
ϡϮ ϯϳϱϼ

ϣϯϫ ϳϦϫϲϳϡ. ϔϫϡϧ
ϩϳϦ, ϯ ϫϡϫϯϭ ϲϱϡϧ

ϦϮϩϩ ϩϥЂϳ ϱϦϸϽ. 
«ω

ϨϣϦϲϳϮϯ ϲϳϡϬϯ, ϸϳϯ  ςϯϧ
ϩϩϭ ϰϯϰϴϺ

ϦϮϩϦϭ Ϩϡ ϤϱϦ϶ϩ ϮϡϹ
ϩ ϯϱϥϼ

ϮϲϫϩϪ ϫϮЀϨϽ 
ύ
ϡϭϡϪ ϲϯϢϱϡϬ ϲϩϬϴ ϣϦϬϩϫϴϿ

, ϣϲϿ
 ϯϱϥϴ ϢϦϨϢϯϧ

Ϯϼ
϶ ϳϡϳϡϱ, ϩ ϩϥϦϳ Ϯϡ ϑϴϲϲϫϴϿ

 
ϨϦϭϬϿ

; ϩ Ϣϼ
Ϭϩ ϣϲϦ ϬϿ

ϥϩ ϲϳϱϡ϶ϯϭ ϣϦϬϩϫϩϭ ϯ϶ϣϡϸϦϮϼ
. ϋ

ϮЀϨϦϭ ϧ
Ϧ ϣϦϬϩϫϩϭ, ϲϫϩ-

ϰϦϳϱ ϑϴϲϲϫϯϪ ϨϦϭϬϩ ϥϦϱϧ
ϡϣϹ

ϩϭ, Ϣϼ
Ϭ ϳϯϤϥϡ ϰϱϯϲϬϡϣϬϦϮϮϼ

Ϫ ϩ ϮϦϰϯϢϦϥϩϭϼ
Ϫ ϣϦ-

ϬϩϫϩϪ υ
ϭϩϳϱϩϪ. Ϗ

Ϯ ϰϱϩϹ
ϦϬ ϫ ϲϣЀϳϯϭϴ ϒ

ϦϱϤϩϿ
, ϰϯϳϯϭϴ ϸϳϯ ϣϦϬϩϫϴϿ

 ϣϦϱϴ ϩϭϦϬ 
ϣ ϲϳϡϱϷϡ, ϩ ϲϰϱϯϲϩϬ ϦϤϯ, ϰϱϩϫϡϧ

Ϧϳ Ϭϩ ϲϣЀϳϯϪ Ϧϭϴ ϰϱϯϳϩϣ ϢϦϨϢϯϧ
Ϯϼ

϶ ϣϼ
ϲϳϴϰϩϳϽ: 

ϣϦϥϽ ϯϮ ϨϮϡϬ, ϸϳϯ ϒ
ϦϱϤϩϪ – ϭϴϧ

 ϥϯϢϱϯϥϦϳϦϬϽϮϼ
Ϫ ϩ ϥϡϱϯϭ ϰϱϯϱϯϸϦϲϫϩϭ ϯϢϬϡ-

ϥϡϦϳ. ϒ
ϣЀϳϯϪ ϧ

Ϧ, ϫϯϤϥϡ ϴϲϬϼ
Ϲ
ϡϬ ϯϢ Ͼϳϯϭ ϯϳ ϣϦϬϩϫϯϤϯ ϫϮЀϨЀ, ϢϬϡϤϯϲϬϯϣϩϬ ϦϤϯ, 

ϭϯϬϩϳϣϯϪ ϣϯϯϱϴϧ
ϩϬ <…

> ώ
ϡϸϡϬϯϲϽ ϲϱϡϧ

ϦϮϩϦ, ϩ ϭϮϯϤϩϦ ϰϡϬϩ, Ϯϯ ϰϯϭϯϤ ςϯϤ ϣϦ-
Ϭϩϫϯϭϴ ϰϯϢϦϥϯϮϯϲϮϯϭϴ  υ

ϭϩϳϱϩϿ
, ϩ ϰϯϢϦϧ

ϥϦϮϼ
 Ϣϼ

Ϭϩ <…
> ϳϡϳϡϱϼ

, ϩ ϰϯϬϮϯϭϴ 
ϱϡϨϤϱϯϭϴ ϰϯϥϣϦϱϤϬϩϲϽ…

»

ό
ω
ϓ
φ
ϑρϓ

ϔ
ϑρ

    8 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϬϩϳϦϱϡϳϴϱϦ Ϯϡ ϳϦϭ

ϴ «ϐ
ϱϦϰϯϥϯϢϮϼ

Ϫ ϒ
ϦϱϤϩϪ ϑϡϥϯϮϦϧ

ϲϫϩϪ» 
σ
ρ
ϑω

ρ
ώ
ϓ 1

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϋϳϯ Ϣϼ
Ϭ ϰϦϱϣϼ

ϭ ϢϩϯϤϱϡϵ
ϯϭ ϒ

ϦϱϤϩЀ ϑϡϥϯϮϦϧ
ϲϫϯϤϯ?

1) ώ
Ϧϲϳϯϱ,

2) ϕ
Ϧϯϵ

ϡϮ τϱϦϫ,
3) ϋ

ϩϱϩϬϬ ϓϴϱϯϣϲϫϩϪ,
4) φϰϩϵ

ϡϮϩϪ ϐ
ϱϦϭϴϥϱϼ

Ϫ.
2. ϋ

ϡϫϯϦ ϩϭЀ ϒ
ϦϱϤϩϪ ϑϡϥϯϮϦϧ

ϲϫϩϪ ϮϯϲϩϬ ϣ ϭϩϱϲϫϯϪ ϧ
ϩϨϮϩ?

1) ω
ϤϮϡϳϩϪ,

2) σ
ϡϱϵ

ϯϬϯϭϦϪ,
3) ϋ

ϩϱϩϬϬ,
4) υ

ϭϩϳϱϩϪ.
3. ϋ

ϡϫ ϨϣϡϬϩ ϭϡϳϽ ϒ
ϦϱϤϩЀ ϑϡϥϯϮϦϧ

ϲϫϯϤϯ?
1) ϕ

ϦϯϥϯϲϩЀ,
2) ρ

ϤϱϩϰϰϩϮϡ,
3) ύ

ϡϱϩЀ,
4) Ϗ

ϬϽϤϡ.
4. σ

 ϫϡϫϯϭ ϭϦϲЀϷϦ ϱϯϥϩϬϲЀ ϒ
ϦϱϤϩϪ ϑϡϥϯϮϦϧ

ϲϫϩϪ?
1) ϣ ϭϡϦ,
2) ϣ ϥϦϫϡϢϱϦ,
3) ϣ ϩϿ

ϬϦ,
4) ϣ ϲϦϮϳЀϢϱϦ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. ϐ
ϱϯϡϮϡϬϩϨϩϱϴϪϳϦ ϣϯϰϱϯϲ ϯ ϲϯϯϳϮϯϹ

ϦϮϩϩ ϧ
ϡϮϱϯϣ ϧ

ϩϳϩЀ, ϢϩϯϤϱϡϵ
ϩϩ 

ϩ ϡϣϳϯϢϩϯϤϱϡϵ
ϩϩ.

2. ώ
ϡϪϥϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ ϭϦϧ

ϥϴ ϰϱϩϣϦϥЂϮϮϼ
ϭϩ ϰϯϮЀϳϩЀϭϩ ϩ ϩ϶ ϯϰϱϦϥϦϬϦϮϩЀϭϩ: 

1. Ϙ
ϦϱϮϯϱϩϨϦϷ 

 
ϡ) ϑϦϬϩϤϩϯϨϮϯϦ ϰϦϲϮϯϰϦϮϩϦ

2. ό
ϩϳϴϱϤϩЀ 

 
Ϣ) ϓϯϱϧ

ϦϲϳϣϦϮϮϯϦ ϯϢϦϺ
ϡϮϩϦ, ϯϢЀϨϡϳϦϬϽϲϳϣϯ

3. ϐ
ϲϡϬϯϭ  

 
ϣ) ύ

ϯϮϡ϶
4. Ϗ

ϢϦϳ 
 

 
Ϥ) ϗ

ϦϱϫϯϣϮϯϦ ϢϯϤϯϲϬϴϧ
ϦϮϩϦ

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. ϋ
ϡϫ ϣ ϮϡϸϡϬϦ ϧ

ϩϨϮϦϮϮϯϤϯ ϰϴϳϩ ϒ
ϦϱϤϩЀ ϑϡϥϯϮϦϧ

ϲϫϯϤϯ ϯϢϮϡϱϴϧ
ϩϣϡϬϡϲϽ ϦϤϯ 

ϩϨϢϱϡϮϮϯϲϳϽ?
2. ϋ

ϡϫϩϦ ϲϬϯϣϡ σ
ϼ

 ϭϯϤϬϩ Ϣϼ
 ϰϯϥϯϢϱϡϳϽ, ϶ϡϱϡϫϳϦϱϩϨϴЀ ϯϢϱϡϨ ϒ

ϦϱϤϩЀ 
ϑϡϥϯϮϦϧ

ϲϫϯϤϯ?

ϑϦϤϴϬЀϳ.
 ϔϔυ

1. ύ
ϯϧ

Ϯϯ Ϭϩ ϮϡϨϣϡϳϽ ϰϱϦϰϯϥϯϢϮϯϤϯ ϒ
ϦϱϤϩЀ ϑϡϥϯϮϦϧ

ϲϫϯϤϯ ϰϱϩϭϦϱϯϭ ϳϦϱϰϦϮϩЀ 
ϩ ϳϱϴϥϯϬϿ

ϢϩЀ? υ
ϯϫϡϧ

ϩϳϦ ϲϣϯϿ
 ϳϯϸϫϴ ϨϱϦϮϩЀ.
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    8 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϬϩϳϦϱϡϳϴϱϦ ϰϯ ϰϱϯϩϨϣϦϥϦϮϩϿ

 ρ
.ϒ

. ϐ
ϴϹ

ϫϩϮϡ «ϋ
ϡϰϩϳϡϮϲϫϡЀ ϥϯϸϫϡ»

σ
ρ
ϑω

ρ
ώ
ϓ 1

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϋ
ϡϫϯϦ ϮϡϲϳϡϣϬϦϮϩϦ ϥϡϬ τϱϩϮЂϣϴ ϯϳϦϷ, ϯϳϰϱϡϣϬЀЀ ϦϤϯ Ϯϡ ϲϬϴϧ

Ϣϴ?
1) «ςϦϨ ϳϱϴϥϡ ϮϦ ϣϼ

ϳϡϺ
ϩϹ

Ͻ ϩ ϱϼ
Ϣϫϴ ϩϨ ϰϱϴϥϡ»,

2) «ϐ
ϯϥ ϬϦϧ

ϡϸϩϪ ϫϡϭϦϮϽ ϣϯϥϡ ϮϦ ϳϦϸЂϳ»,
3) «ςϦϱϦϤϩ ϰϬϡϳϽϦ ϲϮϯϣϴ, ϡ ϸϦϲϳϽ ϲϭϯϬϯϥϴ»,
4) «φϲϬϩ ύ

ϡϤϯϭϦϳ ϮϦ ϩϥЂϳ ϫ ϤϯϱϦ, ϳϯ Ϥϯϱϡ ϩϥЂϳ ϫ ύ
ϡϤϯϭϦϳϴ».

2. ϋ
ϡϫ ϮϡϨϼ

ϣϡϬϡϲϽ ϫϱϦϰϯϲϳϽ, ϣ ϫϯϳϯϱϯϪ τϱϩϮЂϣ ϮЂϲ ϲϬϴϧ
Ϣϴ ?

1) ςϦϬϯϨЂϱϲϫϡЀ,
2) ςϦϬϯϫϡϭϦϮϮϡЀ,
3) ςϦϬϯϤϬϩϮϲϫϡЀ,
4) ςϦϬϯϤϯϱϲϫϡЀ.

3. Ϙ
ϳϯ ϰϱϯϩϨϯϹ

Ϭϯ ϲ ϱϯϥϩϳϦϬЀϭϩ ύ
ϡϹ

ϩ ύ
ϩϱϯϮϯϣϯϪ ϰϯϲϬϦ Ϩϡ϶ϣϡϳϡ ϫϱϦϰϯϲϳϩ?

1) ϐ
ϴϤϡϸЂϣ ϩ϶ ϰϯϭϩϬϯϣϡϬ,

2) ϯϳϦϷ Ϣϼ
Ϭ ϴϢϩϳ, ϭϡϳϦϱϩ ϴϥϡϬϯϲϽ ϲϰϡϲϳϩϲϽ,

3) ϯϢϡ Ϣϼ
Ϭϩ ϴϢϩϳϼ

,
4) ϐ

ϴϤϡϸЂϣ ϲϯϥϦϱϧ
ϡϬ ϩ϶ ϰϯϥ ϡϱϦϲϳϯϭ.

4. ϐ
ϯϸϦϭϴ τϱϩϮЂϣ Ϣϼ

Ϭ ϨϡϫϬϿ
ϸЂϮ ϰϯϥ ϲϳϱϡϧ

ϴ?
1) ϐ

ϴϤϡϸЂϣ ϲϯϯϢϺ
ϩϬ, ϸϳϯ τϱϩϮЂϣ – ϦϤϯ Ϲ

ϰϩϯϮ,
2) ϦϤϯ ϯϤϯϣϯϱϩϬ ϙ

ϣϡϢϱϩϮ,
3) Ϩϡ ϲϡϭϯϣϯϬϽϮϯϦ ϯϳϬϴϸϦϮϩϦ ϩϨ Ϗ

ϱϦϮϢϴϱϤϡ,
4) ϦϤϯ ϯϢϯϬϤϡϬϩ ϮϦϩϨϣϦϲϳϮϼ

Ϧ Ϧϭϴ ϰϦϱϦϢϦϧ
ϸϩϫϩ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. υ
ϡϮ ϲϰϩϲϯϫ ϲϬϯϣ. ϐ

ϯϥϸϦϱϫϮϩϳϦ ϳϦ, ϫϯϳϯϱϼ
Ϧ ϲϬϴϧ

ϡϳ ϩϭϦϮϡϭϩ ϤϦϱϯϦϣ ϫϡϬϭϼ
ϷϫϯϪ 

ϲϫϡϨϫϩ, ϱϡϲϲϫϡϨϡϮϮϯϪ ϐ
ϴϤϡϸЂϣϼ

ϭ τϱϩϮЂϣϴ. 
ϋϯϮϽ, ϲϯϫϯϬ, ϲϯϬϮϷϦ, ϣϯϱϯϮ, ϯϱЂϬ, ϨϭϦϪ.

2. ϒ
ϯϲϳϡϣϽϳϦ ϫϱϯϲϲϣϯϱϥ ϲ ϥϡϮϮϼ

ϭϩ ϲϬϯϣϡϭϩ: ϣϯϧ
ϡϳϼ

Ϫ, ϴϱЀϥϮϩϫ, ϫϩϢϩϳϫϡ, 
ϖ
ϬϯϰϴϹ

ϡ, ϰϱϡϰϯϱϺ
ϩϫ, ϸϦϲϳϽ, ϳϴϬϴϰ, ϫϱϦϰϯϲϳϽ, ϰϯϰϡϥϽЀ, ϒ

ϩϭϢϩϱϲϫ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. Ϗ
ϰϩϹ

ϩϳϦ ϧ
ϩϨϮϽ ϰϱϯϣϩϮϷϩϡϬϽϮϯϤϯ ϥϣϯϱЀϮϲϫϯϤϯ ϮϦϥϯϱϯϲϬЀ.

2. ϐ
ϯϸϦϭϴ ϩϭϦϮϮϯ ϒ

ϡϣϦϬϽϩϸϡ ρ
ϮϥϱϦϪ ϐ

Ϧϳϱϯϣϩϸ τϱϩϮЂϣ ϰϱϩϲϳϡϣϩϬ ϥЀϥϽϫϯϪ 
ϫ ϦϥϩϮϲϳϣϦϮϮϯϭϴ ϲϼ

Ϯϴ-ϮϡϲϬϦϥϮϩϫϴ?

ϑϦϤϴϬЀϳ.
 ϔϔυ

1. ϐ
ϯϸϦϭϴ τϱϩϮЂϣ, Ϣϴϥϴϸϩ ϡϱϦϲϳϯϣϡϮϮϼ

ϭ, Ϯϡ ϥϯϰϱϯϲϦ ϮϦ ϱϡϲϲϫϡϨϡϬ ϣϲϦϪ ϰϱϡϣϥϼ
 

ϯ ϲϣϯϩ϶ ϣϨϡϩϭϯϯϳϮϯϹ
ϦϮϩЀ϶ ϲ ϐ

ϴϤϡϸЂϣϼ
ϭ? ϋ

ϡϫ Ͼϳϯ ϶ϡϱϡϫϳϦϱϩϨϴϦϳ ϤϦϱϯЀ? υ
ϯϫϡϧ

ϩϳϦ 
ϲϣϯϿ

 ϳϯϸϫϴ ϨϱϦϮϩЀ.

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϋϯϭϭϴϮϩϫ.
ϔϔυ

1. Ϗ
ϰϩϹ

ϩϳϦ ϸϦϱϳϼ
 ϶ϡϱϡϫϳϦϱϡ ϒ

ϦϱϤϩЀ ϑϡϥϯϮϦϧ
ϲϫϯϤϯ, ϫϯϳϯϱϼ

Ϧ ϰϱϯЀϣϩϬϩϲϽ ϴϧ
Ϧ 

ϣ ϥϦϳϲϫϯϭ ϣϯϨϱϡϲϳϦ.
2. ώ

ϡ ϫϡϫϩϦ ϸϦϱϳϼ
 ϤϦϱϯЀ ϴϫϡϨϼ

ϣϡϿ
ϳ ϸϴϥϦϲϡ, ϫϯϳϯϱϼ

Ϧ ϲϯϣϦϱϹ
ϡϦϳ ϒ

ϦϱϤϩϪ 
ϑϡϥϯϮϦϧ

ϲϫϩϪ? 

ϑϦϤϴϬЀϳ.
ϔϔυ

1. ϒ
ϸϩϳϡϦϳϦ Ϭϩ σ

ϼ
, ϸϳϯ ϧ

ϩϨϮϽ ϤϦϱϯЀ ϭϯϧ
Ϯϯ ϮϡϨϣϡϳϽ ϰϯϴϸϩϳϦϬϽϮϯϪ? υ

ϯϫϡϧ
ϩϳϦ 

ϲϣϯϿ
 ϳϯϸϫϴ ϨϱϦϮϩЀ.
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    8 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϬϩϳϦϱϡϳϴϱϦ ϰϯ ϰϱϯϩϨϣϦϥϦϮϩϿ

 ώ
.σ

. τϯϤϯϬЀ «ϑϦϣϩϨϯϱ»
σ
ρ
ϑω

ρ
ώ
ϓ 1

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ 
ϱϦϨϴϬϽϳϡϳϼ

1. ϔϫϡϧ
ϩϳϦ ϧ

ϡϮϱ ϰϱϯϩϨϣϦϥϦϮϩЀ, ϩϨ ϫϯϳϯϱϯϤϯ ϣϨЀϳ ϵ
ϱϡϤϭϦϮϳ (ϰϯ ϣϼ

Ϣϯϱϴ ϴϸϩϳϦϬЀ).
2. ϑϦϸϽ τϯϱϯϥϮϩϸϦϤϯ ϣ ϯϥϮϯϪ ϩϨ ϲϷϦϮ ϲϯϰϱϯϣϯϧ

ϥϡϦϳϲЀ ϫϯϭϭϦϮϳϡϱϩЀϭϩ 
«ϭϡϹ

Ϧϳ ϱϴϫϯϿ
», «ϢϽЂϳ ϲϦϢЀ ϰϯ ϬϢϴ», «ϤϱϯϨϩϳ ϲϡϭϯϭϴ ϲϦϢϦ ϫϴϬϡϫϯϭ» ϩ ϥϱ. 

ϋ
ϡϫ ϣ ϥϱϡϭϡϳϴϱϤϩϩ ϮϡϨϼ

ϣϡϿ
ϳϲЀ ϰϯϥϯϢϮϼ

Ϧ ϡϣϳϯϱϲϫϩϦ ϫϯϭϭϦϮϳϡϱϩϩ?
3. χ

ϦϮϡ ϋϯϱϯϢϫϩϮϡ ϮϦ ϴϸϡϲϳϣϴϦϳ ϣ ϯϲϮϯϣϮϯϭ ϥϦϪϲϳϣϩϩ, ϰϯЀϣϬЀϦϳϲЀ ϳϯϬϽϫϯ ϣ ϯϥϮϯϪ 
ϲϷϦϮϦ . ϋ

ϡϫ ϮϡϨϼ
ϣϡϦϳϲЀ ϳϡϫϯϪ ϰϦϱϲϯϮϡϧ

?

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. σ
ϼ
ϢϦϱϩϳϦ ϳϱϩ ϴϳϣϦϱϧ

ϥϦϮϩЀ, ϫϯϳϯϱϼ
Ϧ ϲϯϯϳϣϦϳϲϳϣϴϿ

ϳ ϲϯϥϦϱϧ
ϡϮϩϿ

 
ϩ ϶ϴϥϯϧ

ϦϲϳϣϦϮϮϼ
ϭ ϯϲϯϢϦϮϮϯϲϳЀϭ ϰϱϯϩϨϣϦϥϦϮϩЀ ώ

.σ
. τϯϤϯϬЀ «ϑϦϣϩϨϯϱ».

Ϟ
ϰϩϤϱϡϵ

ϯϭ ϰϱϯϩϨϣϦϥϦϮϩЀ ϣϼ
ϲϳϴϰϡϦϳ ϮϡϱϯϥϮϡЀ ϰϯϲϬϯϣϩϷϡ «ώ

ϡ ϨϦϱϫϡϬϯ ϮϦϸϡ 
ϰϦϮЀϳϽ, ϫϯϬϩ ϱϯϧ

ϡ ϫϱϩϣϡ».
ϒ
Ͽ
ϧ
Ϧϳ ϰϱϯϩϨϣϦϥϦϮϩЀ ϰϯϥϡϱϦϮ ϡϣϳϯϱϴ σ

.ρ
. χ

ϴϫϯϣϲϫϩϭ.
ϐ
ϱϯϩϨϣϦϥϦϮϩϦ ϲϯϲϳϯϩϳ ϩϨ Ϲ

Ϧϲϳϩ ϥϦϪϲϳϣϩϪ.
σ

 ϰϱϯϩϨϣϦϥϦϮϩϩ ϯϳϲϴϳϲϳϣϴϦϳ ϰϯϬϯϧ
ϩϳϦϬϽϮϼ

Ϫ ϤϦϱϯϪ – ϱϦϨϯϮЂϱ, ϫϯϳϯϱϼ
Ϫ ϯϢ-

ϬϩϸϡϦϳ ϨϬϯ ϩ ϣϯϲϰϩϳϼ
ϣϡϦϳ ϰϴϢϬϩϫϴ. 

Ϗ
ϥϮϡ ϩϨ ϯϲϯϢϦϮϮϯϲϳϦϪ ϫϯϭϰϯϨϩϷϩϩ ϰϱϯϩϨϣϦϥϦϮϩЀ – ϥϣϦ ϱϡϨϣЀϨϫϩ ϲϿ

ϧ
Ϧϳϡ. 

2. ώ
ϡϪϥϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ ϭϦϧ

ϥϴ ϤϦϱϯϦϭ ϰϱϯϩϨϣϦϥϦϮϩЀ ϩ ϨϡϮϩϭϡϦϭϯϪ ϩϭ 
ϥϯϬϧ

ϮϯϲϳϽϿ
:

1. ό
ϴϫϡ ό

ϴϫϩϸ ϖ
Ϭϯϰϯϣ 

 
 

 
ϡ) ϲϴϥϽЀ

2. ϖ
ϱϩϲϳϩϡϮ ω

ϣϡϮϯϣϩϸ τϩϢϮϦϱ 
 

 
Ϣ) ϸϩϮϯϣϮϩϫ ϩϨ ϐ

ϦϳϦϱϢϴϱϤϡ
3. ρ

ϭϭϯϲ ϕ
Ђϥϯϱϯϣϩϸ ό

ЀϰϫϩϮ-ϓЀϰϫϩϮ 
 

ϣ) ϴϦϨϥϮϼ
Ϫ ϬϦϫϡϱϽ

4. ρ
ϱϳϦϭϩϪ ϕ

ϩϬϩϰϰϯϣϩϸ ψϦϭϬЀϮϩϫϡ 
 

Ϥ) ϸϡϲϳϮϼ
Ϫ ϰϱϩϲϳϡϣ

5. ρ
ϮϳϯϮ ρ

ϮϳϯϮϯϣϩϸ ϒ
ϫϣϯϨϮϩϫ-υ

ϭϴ϶ϡϮϯϣϲϫϩϪ 
ϥ) ϰϯϸϳϭϦϪϲϳϦϱ

6. ω
ϣϡϮ  ϋϴϨϽϭϩϸ ϙ

ϰϦϫϩϮ  
 

 
Ϧ) ϲϭϯϳϱϩϳϦϬϽ ϴϸϩϬϩϺ

7. ϒ
ϳϦϰϡϮ ω

ϬϽϩϸ ϔ϶ϯϣϦϱϳϯϣ 
 

 
ϧ

) ϤϯϱϯϥϮϩϸϩϪ
8.  ω

ϣϡϮ ρ
ϬϦϫϲϡϮϥϱϯϣϩϸ ϖ

ϬϦϲϳϡϫϯϣ 
 

Ϩ) ϰϯϰϦϸϩϳϦϬϽ ϢϯϤϯϴϤϯϥϮϼ
϶ 

 
 

 
 

 
 

 
    ϨϡϣϦϥϦϮϩϪ 

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. ϋ
ϡϫϩϭ ϰϱϦϥϲϳϡЂϳ τϯϱϯϥϮϩϸϩϪ ϣ ϰϱϩϣϦϥϦϮϮϯϭ ϣ ϰϦϱϣϯϭ ϨϡϥϡϮϩϩ ϾϰϩϨϯϥϦ ϩ ϫϡϫϩϦ 

ϥϱϡϭϡϳϴϱϤϩϸϦϲϫϩϦ ϲϱϦϥϲϳϣϡ ϲϰϯϲϯϢϲϳϣϴϿ
ϳ ϱϡϲϫϱϼ

ϳϩϿ
 ϦϤϯ ϶ϡϱϡϫϳϦϱϡ? 

2. ϐ
ϯϸϦϭϴ ώ

.σ
. τϯϤϯϬϽ ϮϡϨϼ

ϣϡϦϳ τϯϱϯϥϮϩϸϦϤϯ, ϳϡϫ ϬϦϤϫϯ ϯϥϴϱϡϸϦϮϮϯϤϯ 
ϖ
ϬϦϲϳϡϫϯϣϼ

ϭ, «ϮϦϤϬϴϰϼ
ϭ ϸϦϬϯϣϦϫϯϭ»?

ϑϦϤϴϬЀϳ.
 ϔϔυ

1. ϋ
ϡϫϩϦ ϯϢϺ

ϦϸϦϬϯϣϦϸϦϲϫϩϦ ϰϯϱϯϫϩ ϱϡϲϫϱϼ
ϣϡϦϳ ώ

.σ
. τϯϤϯϬϽ ϣ «ϑϦϣϩϨϯϱϦ» 

ϩ ϣ ϫϡϫϩ϶ ϦϺ
Ђ ϰϱϯϩϨϣϦϥϦϮϩЀ϶ ϱϴϲϲϫϯϪ ϬϩϳϦϱϡϳϴϱϼ

 ϯϢϬϩϸϡϿ
ϳϲЀ Ͼϳϩ ϮϦϥϯϲϳϡϳϫϩ?

ό
ω
ϓ
φ
ϑρϓ

ϔ
ϑρ

    8 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϬϩϳϦϱϡϳϴϱϦ ϰϯ ϰϱϯϩϨϣϦϥϦϮϩϿ

 ρ
.ϒ

. ϐ
ϴϹ

ϫϩϮϡ «ϋ
ϡϰϩϳϡϮϲϫϡЀ ϥϯϸϫϡ»

σ
ρ
ϑω

ρ
ώ
ϓ 2

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϋ
ϡϫ ϨϣϡϬϩ ϣϯϲϰϩϳϡϳϦϬЀ ϩ ϣϦϱϮϯϤϯ ϲϰϴϳϮϩϫϡ τϱϩϮЂϣϡ?
1) ϒ

ϦϭЂϮϼ
ϸ,

2) ϒ
ϡϣϦϬϽϩϸ,

3) ϒ
ϳϦϰϡϮϼ

ϸ,
4) ρ

ϱ϶ϩϰ.
2. Ϙ

Ϧϭ ϯϥϡϱϩϬ τϱϩϮЂϣ ϲϣϯϦϤϯ ϣϯϧ
ϡϳϯϤϯ, ϰϯϭϯϤϹ

ϦϤϯ ϥϯϢϱϡϳϽϲЀ ϥϯ ϰϯϲϳϯЀϬϯϤϯ 
ϥϣϯϱϡ?

1) ϰϦϱϲϳϮϦϭ,
2) ϰЀϳϩϡϬϳϼ

ϮϮϼ
ϭ,

3) ϴϧ
ϩϮϯϭ,

4) ϨϡЀϸϽϩϭ ϳϴϬϴϰϯϭ.
3. ϋ

ϡϫ ϰϯϣЂϬ ϲϦϢЀ ϙ
ϣϡϢϱϩϮ ϰϯϲϬϦ Ϩϡ϶ϣϡϳϡ ϫϱϦϰϯϲϳϩ?

1) ϯϳϫϴϰϩϬϲЀ,
2) ϰϦϱϦϹ

ЂϬ Ϯϡ ϲϳϯϱϯϮϴ ϐ
ϴϤϡϸЂϣϡ,

3) ϲϢϦϧ
ϡϬ ϩϨ ϫϱϦϰϯϲϳϩ,

4) ϲϰϱЀϳϡϬϲЀ ϣ ϥϯϭϦ ϰϯϰϡ.
4. ϋ

 ϫϯϭϴ ύ
ϡϹ

ϡ ύ
ϩϱϯϮϯϣϡ ϯϢϱϡϳϩϬϡϲϽ Ϩϡ ϰϯϭϯϺ

ϽϿ
, ϸϳϯϢϼ

 ϯϰϱϡϣϥϡϳϽ τϱϩϮЂϣϡ?
1) ϫ φϫϡϳϦϱϩϮϦ II,
2) ϫ φϫϡϳϦϱϩϮϦ I,
3) ϫ ϐ

ϯϳЂϭϫϩϮϴ,
4) ϫ ϣϬϩЀϳϦϬϽϮϼ

ϭ ϱϯϥϲϳϣϦϮϮϩϫϡϭ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. ϑϡϲϰϯϬϯϧ
ϩϳϦ ϣ ϬϯϤϩϸϦϲϫϯϪ ϰϯϲϬϦϥϯϣϡϳϦϬϽϮϯϲϳϩ ϲϯϢϼ

ϳϩЀ ϰϱϯϩϨϣϦϥϦϮϩЀ. 
ψϡϰϩϹ

ϩϳϦ ϯϳϣϦϳ ϣ ϣϩϥϦ ϰϯϲϬϦϥϯϣϡϳϦϬϽϮϯϲϳϩ Ϸϩϵ
ϱ. 

1) ϣϦϲϳϽ ϯ ϐ
ϴϤϡϸЂϣϦ;

2) ϐ
ϴϤϡϸЂϣ ϣ ςϦϬϯϤϯϱϲϫϯϪ ϫϱϦϰϯϲϳϩ;

3) ϰϯϦϨϥϫϡ ύ
ϡϹ

ϩ ύ
ϩϱϯϮϯϣϯϪ ϣ ϗ

ϡϱϲϫϯϦ ϲϦϬϯ, ϱϡϨϤϯϣϯϱ ϲ ϩϭϰϦϱϡϳϱϩϷϦϪ;
4) Ϗ

ϱϦϮϢϴϱϤ. ϒ
ϯϣϦϳ ϴ ϤϦϮϦϱϡϬϡ;

5) ϰϯϦϥϩϮϯϫ ϐ
Ϧϳϱϡ τϱϩϮЂϣϡ ϲϯ ϙ

ϣϡϢϱϩϮϼ
ϭ;

6) ϰϦϱϣϡЀ ϣϲϳϱϦϸϡ ϐ
Ϧϳϱϡ τϱϩϮЂϣϡ ϲ ϐ

ϴϤϡϸЂϣϼ
ϭ;

7) ϯϲϣϯϢϯϧ
ϥϦϮϩϦ ϐ

Ϧϳϱϡ τϱϩϮЂϣϡ. χ
ϦϮϩϳϽϢϡ  Ϯϡ ύ

ϡϱϽϦ ω
ϣϡϮϯϣϮϦ;

8) ϐ
Ђϳϱ τϱϩϮЂϣ ϣ ϱϯϥϩϳϦϬϽϲϫϯϭ ϥϯϭϦ;

9) ϐ
Ђϳϱ τϱϩϮЂϣ ϲϰϡϲϡϦϳ ύ

ϡϹ
ϴ, ϯϲϣϯϢϯϧ

ϥϡϦϳ ϦЂ ϯϳ ϙ
ϣϡϢϱϩϮϡ; 

10) ϡϱϦϲϳ ϐ
Ϧϳϱϡ τϱϩϮЂϣϡ. ϒϴϥ.

2. υ
ϡϮ ϯϳϱϼ

ϣϯϫ ϳϦϫϲϳϡ. ϔϫϡϧ
ϩϳϦ, ϯ ϫϡϫϯϭ ϤϦϱϯϦ ϩϥЂϳ ϱϦϸϽ.

«ώ
ϡϱϴϧ

ϮϯϲϳϽ ϦϤϯ ϰϯϫϡϨϡϬϡϲϽ ϭϮϦ ϨϡϭϦϸϡϳϦϬϽϮϡ: ϯϮ Ϣϼ
Ϭ ϬϦϳ ϲϯϱϯϫϡ, ϱϯϲϳϴ 

ϲϱϦϥϮϦϤϯ, ϶ϴϥϯϺ
ϡϣ ϩ Ϲ

ϩϱϯϫϯϰϬϦϸ. σ
 ϸЂϱϮϯϪ ϢϯϱϯϥϦ ϦϤϯ ϰϯϫϡϨϼ

ϣϡϬϡϲϽ  ϰϱϯϲϦϥϽ; 
ϧ
ϩϣϼ

Ϧ ϢϯϬϽϹ
ϩϦ ϤϬϡϨϡ ϳϡϫ ϩ ϢϦϤϡϬϩ». 

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. ϐ
ϯϸϦϭϴ ϲϳϡϱϩϫ τϱϩϮЂϣ ϮϦ ϯϳϲϼ

ϬϡϦϳ ϲϼ
Ϯϡ ϣ ϤϣϡϱϥϩϿ

, ϣ ϒ
ϦϭЂϮϯϣϲϫϩϪ ϰϯϬϫ, 

ϫϣϡϱϳϩϱϯϣϡϣϹ
ϩϪ ϣ ϐ

ϦϳϦϱϢϴϱϤϦ? 
2. ϋ

ϡϫ σ
ϼ

 ϥϴϭϡϦϳϦ, ϥϬЀ ϸϦϤϯ ϙ
ϣϡϢϱϩϮ ϩϨϮϡϸϡϬϽϮϯ ϰϱϦϥϲϳϡϣϩϬ ύ

ϡϹ
ϴ ύ

ϩϱϯϮϯϣϴ 
«ϲϯϣϦϱϹ

ϦϮϮϯϿ
 ϥϴϱϯϸϫϯϪ»?

ϑϦϤϴϬЀϳ.
 ϔϔυ

1. ϋ
ϡϫϡЀ ϴϸϡϲϳϽ ϰϯϲϳϩϤϬϡ σ

ϡϲϩϬϩϲϴ φϤϯϱϯϣϮϴ? ϋ
ϡϫ ϯϮϡ ϣϦϬϡ ϲϦϢЀ ϰϦϱϦϥ ϲϭϦϱϳϽϿ

? 
ω
ϨϭϦϮϩϬϯϲϽ Ϭϩ ϸϳϯ-ϮϩϢϴϥϽ ϣ ϦЂ ϶ϡϱϡϫϳϦϱϦ ϯϳ ϲϳϱϡ϶ϡ ϩ ϴϮϩϧ

ϦϮϩЀ? ϐ
ϯϸϦϭϴ? 

Ϗ
ϢϯϲϮϴϪϳϦ ϲϣϯϪ ϯϳϣϦϳ.
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ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ό
ω
ϓ
φ
ϑρϓ

ϔ
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    8 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϬϩϳϦϱϡϳϴϱϦ ϰϯ ϰϱϯϩϨϣϦϥϦϮϩϿ

 σ
.ϐ

. ρ
ϲϳϡϵ

ϽϦϣϡ 
«ϕ

ϯϳϯϤϱϡϵ
ϩЀ, Ϯϡ ϫϯϳϯϱϯϪ ϭ

ϦϮЀ ϮϦϳ»
σ
ρ
ϑω

ρ
ώ
ϓ 1

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ 
ϱϦϨϴϬϽϳϡϳϼ

1. ώ
ϡϨϯϣϩϳϦ ϧ

ϡϮϱ ϰϱϯϩϨϣϦϥϦϮϩЀ.
2. ϋ

ϡϫ ϮϡϨϼ
ϣϡϦϳϲЀ ϩϨϯϢϱϡϨϩϳϦϬϽϮϯ-ϣϼ

ϱϡϨϩϳϦϬϽϮϯϦ ϲϱϦϥϲϳϣϯ ЀϨϼ
ϫϡ: «ϑϦϢЀϳ 

ϩ ϥϦϣϸϯϮϯϫ Ϯϡ ϵ
ϯϳϯϤϱϡϵ

ϩϩ, ϸϳϯ ϲϦϭϦϸϦϫ ϣ ϰϯϥϲϯϬϮϴ϶Ϧ»?
3. ϋ

ϡϫ ϮϡϨϼ
ϣϡϦϳϲЀ ϲϱϦϥϲϳϣϯ ϩϮϯϲϫϡϨϡϳϦϬϽϮϯϪ ϣϼ

ϱϡϨϩϳϦϬϽϮϯϲϳϩ, ϯϲϮϯϣϡϮϮϯϦ 
Ϯϡ ϴϰϯϥϯϢϬϦϮϩϩ ϮϦϯϥϴϹ

ϦϣϬЂϮϮϼ
϶ ϰϱϦϥϭϦϳϯϣ ϧ

ϩϣϼ
ϭ ϲϴϺ

Ϧϲϳϣϡϭ: «ϰϦϸϫϡ, 
ϣϼ

ϲϴϮϴϣϹ
ϡЀ ϢϦϬЂϮϼ

Ϫ Ϩϡϥ ϣ ϲϦϱϦϥϩϮϴ», «ϲϡϭϯϣϡϱ ϨϡϰϦϬ ϰϱϯϳЀϧ
ϮϴϿ

 ϰϦϲϮϿ
»?

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. υ
ϡϮ ϯϳϱϼ

ϣϯϫ ϳϦϫϲϳϡ. ϔϫϡϧ
ϩϳϦ, ϯ ϫϯϭ ϩϥЂϳ ϱϦϸϽ.

«…
ϯϮϩ ϧ

ϩϬϩ ϣ ϯϥϮϯϪ ϰϯϬϯϣϩϮϦ ϥϱЀ϶ϬϦϮϽϫϯϤϯ ϥϯϭϩϹ
ϫϡ, ϯϲϳϡϣϹ

ϦϤϯϲЀ 
ϯϳ ϣϼ

ϲϦϬϦϮϷϦϣ, ϩ Ϣϼ
Ϭ ϴ Ϯϩ϶ ϭϡϬϦϮϽϫϩϪ ϰϡϱϮϩϹ

ϫϡ-ϱϦϣϴϮ». 
2. ώ

ϡϪϥϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ ϭϦϧ
ϥϴ ϥϩϡϬϦϫϳϩϨϭϯϭ ϩ ϦϤϯ ϨϮϡϸϦϮϩϦϭ:

1. ϋ
ϡϳϡϮϫϩ  

ϡ) ϸϡϲϳϽ ϫϴ϶Ϯϩ, ϰϱϩϮϡϥϬϦϧ
ϡϺ

ϡЀ ϧ
ϦϮϺ

ϩϮϦ-϶ϯϨЀϪϫϦ
2. ϋϴϳϽ 

 
Ϣ) ϣϡϬϦϮϫϩ

3. ϓϴϦϲ 
 

ϣ) ϰϯϬϯϤϩϪ ϶ϯϬϭ ϲϯ ϨϮϡϸϩϳϦϬϽϮϯϪ ϰϱϯϳЀϧ
ЂϮϮϯϲϳϽϿ

4. ϔϣϡϬ 
 

Ϥ) ϫϱϴϤϬϼ
Ϫ ϫϯϱϯϢ ϲ ϳϴϤϯϪ ϫϱϼ

Ϲ
ϫϯϪ ϥϬЀ ϶ϱϡϮϦϮϩЀ

 
 

 
    ϩ ϰϦϱϦϮϯϲϡ ϭЂϥϡ, ϩϫϱϼ

, ЀϤϯϥ

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. ϋ
ϡϫ σ

ϼ
 ϥϴϭϡϦϳϦ, ϰϯϸϦϭϴ ϰϱϩϦϨϥ ϵ

ϯϳϯϤϱϡϵ
ϡ ϣ ϥϦϱϦϣϮϿ

 Ϣϼ
Ϭ ϲϯϢϼ

ϳϩϦϭ ϥϬЀ ϣϲϦ϶ 
ϦЂ ϧ

ϩϳϦϬϦϪ?
2. ϑϡϲϲϫϡϧ

ϩϳϦ, ϫϡϫϩϦ ϳϱϴϥϮϯϲϳϩ ϩϲϰϼ
ϳϼ
ϣϡϬϡ ϲϦϬϽϲϫϡЀ Ϲ

ϫϯϬϡ ϩ ϴϸϩϳϦϬЀ 
ϣ ϰϱϦϥϣϯϦϮϮϼ

Ϧ Ϥϯϥϼ
.   

ϑϦϤϴϬЀϳ.
 ϔϔυ

1. ϋ
ϡϫϩϦ ϦϺ

Ђ ϰϱϯϩϨϣϦϥϦϮϩЀ, ϣ ϫϯϳϯϱϼ
϶ ϩϨϯϢϱϡϧ

ϡϦϳϲЀ ϥϦϳϲϳϣϯ ϤϦϱϯЀ, σ
ϡϭ 

ϩϨϣϦϲϳϮϼ
? Ϙ

Ϧϭ Ͼϳϩ ϰϱϯϩϨϣϦϥϦϮϩЀ ϰϯ϶ϯϧ
ϩ Ϯϡ ϱϡϲϲϫϡϨ ρ

ϲϳϡϵ
ϽϦϣϡ? Ϗ

ϢϯϲϮϴϪϳϦ ϲϣϯϿ
 

ϳϯϸϫϴ ϨϱϦϮϩЀ.

ό
ω
ϓ
φ
ϑρϓ

ϔ
ϑρ

    8 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϬϩϳϦϱϡϳϴϱϦ ϰϯ ϰϱϯϩϨϣϦϥϦϮϩϿ

 ώ
.σ

. τϯϤϯϬЀ «ϑϦϣϩϨϯϱ»
σ
ρ
ϑω

ρ
ώ
ϓ 2

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ 
ϱϦϨϴϬϽϳϡϳϼ

1. ϋ
ϡϫ ϮϡϨϼ

ϣϡϦϳϲЀ ϱϯϥ ϬϩϳϦϱϡϳϴϱϼ
, ϫ ϫϯϳϯϱϯϭϴ ϯϳϮϯϲϩϳϲЀ «ϑϦϣϩϨϯϱ»?

2. ϔϫϡϧ
ϩϳϦ ϧ

ϡϮϱ ϥϡϮϮϯϤϯ ϰϱϯϩϨϣϦϥϦϮϩЀ.
3. ϋ

 ϫϡϫϯϭϴ ϲϯϲϬϯϣϩϿ
 ϰϱϩϮϡϥϬϦϧ

ϡϳ ςϯϢϸϩϮϲϫϩϪ ϩ υ
ϯϢϸϩϮϲϫϩϪ?

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. υ
ϡϮϼ

 ϰϦϱϣϯϦ ϩ ϰϯϲϬϦϥϮϦϦ ϰϱϦϥϬϯϧ
ϦϮϩϦ. ώ

ϡϰϩϹ
ϩϳϦ ϲϯϸϩϮϦϮϩϦ-ϱϡϲϲϴϧ

ϥϦϮϩϦ 
(ϯϢϻЂϭ – 80–100 ϲϬϯϣ). 

1) ϐ
ϯϮЀϳϩϦ «϶ϬϦϲϳϡϫϯϣϺ

ϩϮϡ» ϯϢϱϡϨϯϣϡϮϯ ϯϳ ϵ
ϡϭϩϬϩϩ ϤϬϡϣϮϯϤϯ ϤϦϱϯЀ 

ϰϱϯϩϨϣϦϥϦϮϩЀ ϖ
ϬϦϲϳϡϫϯϣϡ ω

ϣϡϮϡ ρ
ϬϦϫϲϡϮϥϱϯϣϩϸϡ. 

2) ϓϡϫϩϭ ϯϢϱϡϨϯϭ, «϶ϬϦϲϳϡϫϯϣϺ
ϩϮϡ» ϰϱϦϥϲϳϡϣϬЀϦϳ ϲϦϱϽЂϨϮϴϿ

 ϯϰϡϲϮϯϲϳϽ 
ϥϬЀ ϯϢϺ

Ϧϲϳϣϡ, ϰϯϲϫϯϬϽϫϴ ϮϦ ϯϲϮϯϣϼ
ϣϡϦϳϲЀ Ϯϡ ϭϯϱϡϬϽϮϯ-ϮϱϡϣϲϳϣϦϮϮϼ

϶ 
ϰϱϩϮϷϩϰϡ϶. 

2. ώ
ϡϪϥϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ ϭϦϧ

ϥϴ ϤϦϱϯϦϭ ϰϱϯϩϨϣϦϥϦϮϩЀ ϩ ϦϤϯ ϱϦϰϬϩϫϯϪ:
1. τϯϱϯϥϮϩϸϩϪ 

 
ϡ) «ρ

 ϥϦϮϽϤϩ  ϣ ϫϴϬϡϫϦ, ϥϡ ϫϴϬϡϫ-ϳϯ ϣϦϲϽ ϣ ϯϤϮϦ»
2. ό

ЀϰϫϩϮ-ϓЀϰϫϩϮ  
Ϣ) «Ϡ

 ϬϿ
ϢϬϿ

 ϰϯϦϲϳϽ. σ
ϦϥϽ Ϯϡ ϳϯ ϧ

ϩϣЂϹ
Ͻ, ϸϳϯϢϼ

     
3. ψϦϭϬЀϮϩϫϡ 

 
     ϲϱϼ

ϣϡϳϽ ϷϣϦϳϼ
 ϴϥϯϣϯϬϽϲϳϣϩЀ»   

4. ϖ
ϬϦϲϳϡϫϯϣ 

 
ϣ) «Ϗ

Ϯϯ ϸϦϭ ϢϯϬϽϹ
Ϧ Ϭϯϭϫϩ, ϳϦϭ ϢϯϬϽϹ

Ϧ  
 

 
 

 
     ϯϨϮϡϸϡϦϳ ϥϦЀϳϦϬϽϮϯϲϳϽ ϤϱϡϥϯϰϱϡϣϩϳϦϬЀ»

 
 

 
 

Ϥ) «ϒ
 ϳϦ϶ ϰϯϱ ϫϡϫ Ѐ ϰϱϩϮЀϬ ϮϡϸϡϬϽϲϳϣϯ, – ϭϯϧ

Ϧϳ
                                                 Ϣϼ

ϳϽ, ϣϡϭ ϰϯϫϡϧ
ϦϳϲЀ ϥϡϧ

Ϧ ϮϦϣϦϱϯЀϳϮϼ
ϭ , –

                                                 ϣϲϦ ϫϡϫ ϭϴ϶ϩ ϣϼ
ϨϥϯϱϡϣϬϩϣϡϿ

ϳ. ςϯϬϽϮϯϪ
                                                 ϮϦ ϴϲϰϦϦϳ ϣϯϪϳϩ ϣ ϬϡϨϡϱϦϳ, ϫϡϫ ϴϧ

Ϧ Ϩϥϯϱϯϣ; 
                                                 ϩ ϮϦ ϲϳϯϬϽϫϯ ϭϦϥϩϫϡϭϦϮϳϡϭϩ, ϲϫϯϬϽϫϯ
                                                 ϸϦϲϳϮϯϲϳϽϿ

 ϩ ϰϯϱЀϥϫϯϭ»

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. ϋ
ϡϫ ϣϬϩЀϦϳ ϲϳϱϡ϶ ϣϲϳϱϦϸϩ ϲ ϱϦϣϩϨϯϱϯϭ Ϯϡ ϫϡϧ

ϥϯϤϯ ϩϨ ϸϩϮϯϣϮϩϫϯϣ Ϥϯϱϯϥϡ?
2. ϐ

ϯϸϦϭϴ ϴ τϯϱϯϥϮϩϸϦϤϯ ϭϮϯϤϯ ϱϦϰϬϩϫ «ϣ ϲϳϯϱϯϮϴ», ϡ ϴ ϖ
ϬϦϲϳϡϫϯϣϡ ϩ϶ ϮϦϳ? 

ϑϦϤϴϬЀϳ.
 ϔϔυ

1. σ
 ϫϡϫϩ϶ ϦϺ

Ђ ϰϱϯϩϨϣϦϥϦϮϩЀ϶ ϱϴϲϲϫϯϪ ϬϩϳϦϱϡϳϴϱϼ
 X

IX
 ϣϦϫϡ ϱϡϲϫϱϼ

ϣϡϦϳϲЀ ϳϦϭϡ 
ϤϯϲϴϥϡϱϲϳϣϦϮϮϯϪ ϲϬϴϧ

Ϣϼ
 ϩ ϸϳϯ ϯϢϻϦϥϩϮЀϦϳ Ͼϳϩ ϰϱϯϩϨϣϦϥϦϮϩЀ ϲ «ϑϦϣϩϨϯϱϯϭ»? 

Ϗ
ϢϯϲϮϴϪϳϦ ϲϣϯϿ

 ϳϯϸϫϴ ϨϱϦϮϩЀ.
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    8 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϬϩϳϦϱϡϳϴϱϦ ϰϯ ϰϱϯϩϨϣϦϥϦϮϩϿ

 ό
.ώ

. ϓϯϬϲϳϯϤϯ «ϐ
ϯϲϬϦ ϢϡϬϡ»

σ
ρ
ϑω

ρ
ώ
ϓ 1

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϋ
ϡϫϯϤϯ ϷϣϦϳϡ Ϣϼ

Ϭϯ ϢϡϬϽϮϯϦ ϰϬϡϳϽϦ σ
ϡϱϦϮϽϫϩ?

1) ϧ
ЂϬϳϯϤϯ,

2) ϢϦϬϯϤϯ,
3) ϱϯϨϯϣϯϤϯ,
4) ϤϯϬϴϢϯϤϯ.

2. ϋ
ϡϫϯϪ ϳϡϮϦϷ Ϯϡ ϢϡϬϴ ϰϦϱϣϼ

ϭ ϳϡϮϷϦϣϡϬϩ ϱϡϲϲϫϡϨϸϩϫ ϩ σ
ϡϱϦϮϽϫϡ?

1) ϰϯϬϽϫϴ,
2) ϰϯϬϯϮϦϨ,
3) ϭϡϨϴϱϫϴ,
4) ϣϡϬϽϲ.

3. ψϡ ϸϳϯ ϮϡϫϡϨϼ
ϣϡϬϩ ϲϯϬϥϡϳϡ?

1) Ϩϡ ϯϲϫϯϱϢϬϦϮϩϦ ϴϮϳϦϱ-ϯϵ
ϩϷϦϱϡ,

2) Ϩϡ ϮϦϰϯϥϸϩϮϦϮϩϦ ϰϱϩϫϡϨϴ,
3) Ϩϡ ϰϯϢϦϤ,
4) Ϩϡ ϫϱϡϧ

ϴ.
4. Ϙ

ϳϯ ϲϥϦϬϡϬ ϱϡϲϲϫϡϨϸϩϫ ϰϯ ϯϳϮϯϹ
ϦϮϩϿ

 ϫ σ
ϡϱϦϮϽϫϦ ϰϯϲϬϦ ϴϣϩϥϦϮϮϯϪ ϩϭ ϲϷϦϮϼ

 
ϮϡϫϡϨϡϮϩЀ ϲϯϬϥϡϳϡ?

1) ϱϡϨϬϿ
ϢϩϬ ϦЂ,

2) ϲϥϦϬϡϬ ϦϪ ϰϱϦϥϬϯϧ
ϦϮϩϦ,

3) ϣϯϨϮϦϮϡϣϩϥϦϬ ϦЂ,
4) ϰϱϯϥϯϬϧ

ϡϬ ϦЂ ϬϿ
ϢϩϳϽ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. υ
ϡϮ ϲϰϩϲϯϫ ϲϬϯϣ. ϐ

ϯϥϸϦϱϫϮϩϳϦ ϳϦ, ϫϯϳϯϱϼ
Ϧ ϮϡϨϼ

ϣϡϿ
ϳ ϭϴϨϼ

ϫϡϬϽϮϼ
Ϧ 

ϩϮϲϳϱϴϭϦϮϳϼ
, ϲϯϰϱϯϣϯϧ

ϥϡϣϹ
ϩϦ ϫϡϨϮϽ ϲϯϬϥϡϳϡ.  

ϕ
ϬϦϪϳϡ, ϲϫϱϩϰϫϡ, ϢϡЀϮ, ϫϯϮϳϱϡϢϡϲ, ϳϱϴϢϡ, ϢϡϱϡϢϡϮ, ϤϡϱϭϯϮϽ.

2. υ
ϡϮ ϯϳϱϼ

ϣϯϫ ϳϦϫϲϳϡ. ϔϫϡϧ
ϩϳϦ, ϯ ϫϯϭ ϩϥЂϳ ϱϦϸϽ. 

«Ϗ
Ϯϡ ϩ ϣ ϰЀϳϽϥϦϲЀϳ ϬϦϳ Ϣϼ

Ϭϡ ϨϡϭϦϸϡϳϦϬϽϮϡЀ ϫϱϡϲϡϣϩϷϡ. ώ
ϯ ϣ ϭϯϬϯϥϯϲϳϩ, ϣϯ-

ϲϦϭϮϡϥϷϡϳϩ ϬϦϳ, Ϣϼ
Ϭϡ ϰϱϦϬϦϲϳϮϡ: ϣϼ

ϲϯϫϡЀ, ϲϳϱϯϪϮϡЀ, ϤϱϡϷϩϯϨϮϡЀ ϩ ϣϦϬϩϸϦϲϳϣϦϮ-
ϮϡЀ, ϩϭϦϮϮϯ ϣϦϬϩϸϦϲϳϣϦϮϮϡЀ. υ

Ϧϱϧ
ϡϬϡϲϽ ϯϮϡ ϣϲϦϤϥϡ ϮϦϯϢϼ

ϫϮϯϣϦϮϮϯ ϰϱЀϭϯ, 
ϫϡϫ Ϣϴϥϳϯ ϮϦ ϭϯϤϬϡ ϩϮϡϸϦ, ϯϳϫϩϮϴϣ ϮϦϭϮϯϤϯ ϮϡϨϡϥ ϤϯϬϯϣϴ, ϩ Ͼϳϯ ϥϡϣϡϬϯ ϦϪ, ϲ ϦϦ 
ϫϱϡϲϯϳϯϪ ϩ ϣϼ

ϲϯϫϩϭ ϱϯϲϳϯϭ, ϮϦϲϭϯϳϱЀ Ϯϡ ϦϦ ϶ϴϥϯϢϴ, ϥϡϧ
Ϧ ϫϯϲϳϬЀϣϯϲϳϽ, ϫϡϫϯϪ-ϳϯ 

ϷϡϱϲϳϣϦϮϮϼ
Ϫ ϣϩϥ, ϫϯϳϯϱϼ

Ϫ ϯϳϰϴϤϩϣϡϬ Ϣϼ
 ϯϳ ϮϦϦ, ϦϲϬϩ Ϣϼ

 ϮϦ ϬϡϲϫϯϣϡЀ, ϣϲϦϤϥϡ ϣϦ-
ϲϦϬϡЀ ϴϬϼ

Ϣϫϡ ϩ ϱϳϡ, ϩ ϰϱϦϬϦϲϳϮϼ
϶, ϢϬϦϲϳЀϺ

ϩ϶ ϤϬϡϨ, ϩ ϣϲϦϤϯ ϦϦ ϭϩϬϯϤϯ, ϭϯϬϯϥϯϤϯ 
ϲϴϺ

Ϧϲϳϣϡ».

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. ϋ
ϡϫϩϦ ϲϳϯϱϯϮϼ

 ϶ϡϱϡϫϳϦϱϡ ϰϯϬϫϯϣϮϩϫϡ ϱϡϲϫϱϼ
ϣϡϿ

ϳϲЀ ϣ ϲϷϦϮϦ ϾϫϨϦϫϴϷϩϩ?
2. ϋ

ϡϫϯϣϯ ϯϳϮϯϹ
ϦϮϩϦ ϡϣϳϯϱϡ ϰϱϯϩϨϣϦϥϦϮϩЀ ϫ ϯϰϩϲϼ

ϣϡϦϭϼ
ϭ ϲϯϢϼ

ϳϩЀϭ?

ϑϦϤϴϬЀϳ.
 ϔϔυ

1. Ϙ
ϳϯ ϲϳϡϬϯ ϤϬϡϣϮϼ

ϭ ϰϱϦϥϭϦϳϯϭ ϱϡϨϭϼ
Ϲ
ϬϦϮϩЀ ϡϣϳϯϱϡ ϣ ϱϡϲϲϫϡϨϦ? Ϗ

ϢϯϲϮϴϪϳϦ 
ϲϣϯϿ

 ϳϯϸϫϴ ϨϱϦϮϩЀ.
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    8 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϬϩϳϦϱϡϳϴϱϦ ϰϯ ϰϱϯϩϨϣϦϥϦϮϩϿ

 σ
.ϐ

. ρ
ϲϳϡϵ

ϽϦϣϡ 
«ϕ

ϯϳϯϤϱϡϵ
ϩЀ, Ϯϡ ϫϯϳϯϱϯϪ ϭ

ϦϮЀ ϮϦϳ»
σ
ρ
ϑω

ρ
ώ
ϓ 2

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ 
ϱϦϨϴϬϽϳϡϳϼ

1. ϔϫϡϧ
ϩϳϦ ϱϯϥ ϬϩϳϦϱϡϳϴϱϼ

, ϫ ϫϯϳϯϱϯϭϴ ϰϱϩϮϡϥϬϦϧ
ϩϳ ϰϱϯϩϨϣϦϥϦϮϩϦ.

2. ϋ
ϡϫ ϮϡϨϼ

ϣϡϦϳϲЀ ϩϨϯϢϱϡϧ
ϦϮϩϦ ϰϱϩϱϯϥϼ

 ϣ ϬϩϳϦϱϡϳϴϱϮϯϭ ϰϱϯϩϨϣϦϥϦϮϩϩ: 
«ώ

ϯ ϫϡϫ ϳϯϬϽϫϯ Ϯϡ ϫϡϬϩϮϦ ϰϯϥ ϯϫϮϯϭ ϴϥϡϱϩϳ ϲϩϮϩϷϡ ϰϯ ϰϦϱϣϯϪ ϲϯϲϴϬϽϫϦ 
ϩ ϰϯϲϬϼ

Ϲ
ϩϳϲЀ ϳϯϮϫϩϪ ϨϣϯϮ Ϯϡ ϴϬϩϷϦ, ϢϡϢϴϹ

ϫϡ ϣϼ
ϮϦϳ ϩϨ ϰϯϥϰϯϬϽЀ ϲϳϡϱϼ

Ϫ ϸϴϬϯϫ 
ϲ ϥϼ

ϱϫϯϿ
»?

3. ψϡϰϩϹ
ϩϳϦ ϳϦϱϭϩϮ, ϫϯϳϯϱϼ

ϭ ϯϢϯϨϮϡϸϡϦϳϲЀ ϶ϴϥϯϧ
ϦϲϳϣϦϮϮϯϦ ϯϰϱϦϥϦϬϦϮϩϦ 

ϣ ϳϦϫϲϳϦ: «ϲϯ϶Ϭϼ
Ϧ  ϬϦϰϦϲϳϫϩ», «϶ϱϯϭϯϣϼ

ϭ ϢϬϦϲϫϯϭ».

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. υ
ϡϮ ϯϳϱϼ

ϣϯϫ ϳϦϫϲϳϡ. ϔϫϡϧ
ϩϳϦ, ϯ ϫϯϭ ϩϥЂϳ ϱϦϸϽ.

«Ϗ
Ϯ ϰϯϭЀϬϲЀ, ϰϯϭЀϬϲЀ, ϰϯϳϯϰϳϡϬϲЀ, ϰϯϳϯϰϳϡϬϲЀ ϩ ϲϫϩϮϴϬ ϲ ϲϦϢЀ ϮϯϣϴϿ

 
ϫϯϱϩϸϮϦϣϴϿ

 ϳϦϬϯϤϱϦϪϫϴ, ϣϼ
ϥϡϮϮϴϿ

 Ϧϭϴ ϥЀϥϦϪ ό
ϦϣϯϮϳϩϦϭ ϰϯ ϲϬϴϸϡϿ

 
ϵ
ϯϳϯϤϱϡϵ

ϩϱϯϣϡϮϩЀ». 
2. ϑϡϲϰϯϬϯϧ

ϩϳϦ ϣ ϬϯϤϩϸϦϲϫϯϪ ϰϯϲϬϦϥϯϣϡϳϦϬϽϮϯϲϳϩ ϲϯϢϼ
ϳϩЀ ϰϱϯϩϨϣϦϥϦϮϩЀ. 

ψϡϰϩϹ
ϩϳϦ ϯϳϣϦϳ ϣ ϣϩϥϦ ϰϯϲϬϦϥϯϣϡϳϦϬϽϮϯϲϳϩ Ϸϩϵ

ϱ.
1) ϯϳϸϡЀϮϮϼ

Ϫ ϰϯϲϳϴϰϯϫ,
2) ϲϬϴϸϡϪ ϣ ϬϦϲϴ,
3) ϤϯϲϳϽ,
4) ϱϡϨϭϼ

Ϲ
ϬϦϮϩЀ ϯ ϥϦϱϦϣϦϮϲϫϩ϶ ϵ

ϯϳϯϤϱϡϵ
ϩЀ϶,

5) ϱϡϲϰϬϡϳϡ,
6) ϮϡϲϳϯЀϺ

ϩϪ ϥϱϴϤ,
7) ϴϸϩϳϦϬϽ ϩ ϴϸϩϳϦϬϽϮϩϷϡ
8) ϵ

ϯϳϯϤϱϡϵ
.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. ϐ
ϯϸϦϭϴ ϢϡϢϴϹ

ϫϡ ϱϡϲϲϫϡϨϸϩϫϡ ϳϡϫ ϢϦϱϦϤϬϡ Ϲ
ϫϯϬϽϮϴϿ

 ϵ
ϯϳϯϤϱϡϵ

ϩϿ
?

2. «υ
ϦϱϦϣϦϮϲϫϡЀ ϵ

ϯϳϯϤϱϡϵ
ϩЀ – ϲϣϯϦϯϢϼ

ϸϮϡЀ ϬϦϳϯϰϩϲϽ ϮϡϹ
ϦϤϯ Ϯϡϱϯϥϡ, ϮϡϲϳϦϮϮϡЀ 

ϦϤϯ ϩϲϳϯϱϩЀ». ϋ
ϡϫ σ

ϼ
 ϰϯϮϩϭϡϦϳϦ Ͼϳϩ ϲϬϯϣϡ?

ϑϦϤϴϬЀϳ.
 ϔϔυ

1. ϋ
ϡϫϯϣϼ

 ϳϱϡϥϩϷϩϩ ϩϨϯϢϱϡϧ
ϦϮϩЀ ϱϦϢЂϮϫϡ ϣ ϯϳϦϸϦϲϳϣϦϮϮϯϪ ϰϱϯϨϦ X

X
 ϣϦϫϡ? 

ρ
ϱϤϴϭϦϮϳϩϱϴϪϳϦ ϯϳϣϦϳ, ϯϰϩϱϡЀϲϽ Ϯϡ ϰϱϯϩϨϣϦϥϦϮϩϦ σ

.ϐ
. ρ

ϲϳϡϵ
ϽϦϣϡ «ϕ

ϯϳϯϤϱϡϵ
ϩЀ, 

Ϯϡ ϫϯϳϯϱϯϪ ϭϦϮЀ ϮϦϳ», ϡ ϳϡϫϧ
Ϧ ϳϦϫϲϳϼ

 ϥϱϴϤϩ϶ ϰϩϲϡϳϦϬϦϪ, ϱϡϲϲϭϡϳϱϩϣϡϣϹ
ϩ϶ 

ϰϱϯϢϬϦϭϼ
 ϥϦϳϲϳϣϡ. 
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ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
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ō
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Ŏ ŕ
ŉśŎřő

ŉŔŤ

Ϗ
ς
Ϛ
φ
ϒ
ϓ
σ
Ϗ
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ρ
ώ
ω
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    8 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ «ϐ

ϯϣϳϯϱϦϮϩϦ ϱϡϨϥϦϬϯϣ Ϙ
ϦϬϯϣϦϫ ϩ ϯϢϺ

Ϧϲϳϣϯ, ϐ
ϯϬϩϳϩϸϦϲϫϡЀ ϲϵ

Ϧϱϡ, 
Ϟ
ϫϯϮϯϭ

ϩϫϡ, ϐ
ϱϡϣϯ» (ϣ϶ϯϥϮϯϪ ϫϯϮϳϱϯϬϽ, ϲϦϮϳЀϢϱϽ) 

σ
ρ
ϑω

ρ
ώ
ϓ 1

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. σ
 ϯϳϬϩϸϩϦ ϯϳ Ϯϯϱϭ ϭϯϱϡϬϩ, Ϯϯϱϭϼ

 ϰϱϡϣϡ:
1) ЀϣϬЀϿ

ϳϲЀ ϯϢЀϨϡϳϦϬϽϮϼ
ϭϩ ϥϬЀ ϩϲϰϯϬϮϦϮϩЀ,

2) ϮϯϲЀϳ ϱϦϫϯϭϦϮϥϡϳϦϬϽϮϼ
Ϫ ϶ϡϱϡϫϳϦϱ,

3) ϱϦϤϴϬϩϱϴϿ
ϳ ϰϯϣϦϥϦϮϩϦ ϬϿ

ϥϦϪ,
4) ϯϢϱϡϺ

ϦϮϼ
 ϫϯ ϣϲϦϭϴ ϯϢϺ

Ϧϲϳϣϴ.
2. ϋ

ϡϫϩϦ ϲϴϧ
ϥϦϮϩЀ ϯ ϱϡϨϣϩϳϩϩ ϯϢϺ

Ϧϲϳϣϡ ϭϯϧ
Ϯϯ ϰϱϩϨϮϡϳϽ ϣϦϱϮϼ

ϭ?
ρ

. Ϗ
ϢϺ

ϦϲϳϣϦϮϮϼ
Ϫ ϰϱϯϤϱϦϲϲ ϨϡϳϱϡϤϩϣϡϦϳ ϳϯϬϽϫϯ ϾϫϯϮϯϭϩϸϦϲϫϴϿ

 
ϩ ϰϯϬϩϳϩϸϦϲϫϴϿ

 ϲϵ
Ϧϱϼ

 ϧ
ϩϨϮϩ ϯϢϺ

Ϧϲϳϣϡ.
ς. Ϗ

ϢϺ
ϦϲϳϣϦϮϮϼ

Ϫ ϰϱϯϤϱϦϲϲ ϩϭϦϦϳ ϰϱϯϳϩϣϯϱϦϸϩϣϼ
Ϫ ϶ϡϱϡϫϳϦϱ.

1) ϣϦϱϮϯ ϳϯϬϽϫϯ ρ
,

2) ϣϦϱϮϯ ϳϯϬϽϫϯ ς,
3) ϣϦϱϮϼ

 ϯϢϡ ϲϴϧ
ϥϦϮϩЀ,

4) ϯϢϡ ϲϴϧ
ϥϦϮϩЀ ϮϦϣϦϱϮϼ

.
3. σ

ϯ ϣϲϦ϶ ϰϱϯЀϣϬϦϮϩЀ϶ ϲϣϯϦϪ ϧ
ϩϨϮϩ ϸϦϬϯϣϦϫ ϣϼ

ϲϳϴϰϡϦϳ ϫϡϫ ϦϥϩϮϲϳϣϯ:
1) ϭϦ϶ϡϮϩϸϦϲϫϯϤϯ ϩ ϲϯϷϩϡϬϽϮϯϤϯ,
2) ϶ϩϭϩϸϦϲϫϯϤϯ ϩ ϲϯϷϩϡϬϽϮϯϤϯ,
3) ϵ

ϩϨϩϸϦϲϫϯϤϯ ϩ ϲϯϷϩϡϬϽϮϯϤϯ,
4) ϢϩϯϬϯϤϩϸϦϲϫϯϤϯ ϩ ϲϯϷϩϡϬϽϮϯϤϯ.

4. ϋ
 ϰϱϩϨϮϡϫϡϭ Ϥϯϲϴϥϡϱϲϳϣϡ ϯϳϮϯϲϩϳϲЀ:
1) ϳϦϱϱϩϳϯϱϩЀ,
2) ϱϡϨϥϦϬϦϮϩϦ ϣϬϡϲϳϦϪ,
3) ϣϼ

ϢϯϱϮϯϲϳϽ ϤϬϡϣϼ
 Ϥϯϲϴϥϡϱϲϳϣϡ,

4) ϰϯϬϩϳϩϸϦϲϫϩϪ ϰϬϿ
ϱϡϬϩϨϭ.

5. ςϴϭϡϧ
Ϯϼ

Ϧ ϥϦϮϦϧ
Ϯϼ

Ϧ ϨϮϡϫϩ, ϣϼ
ϰϴϲϫϡϦϭϼ

Ϧ ϣ ϯϢϱϡϺ
ϦϮϩϦ ϢϡϮϫϯϭ 

ϩ ϤϡϱϡϮϳϩϱϴϿ
Ϻ
ϩϦ ϦϤϯ ϣϬϡϥϦϬϽϷϴ ϰϱϡϣϯ ϰϯϬϴϸϩϳϽ ϣ ϢϡϮϫϦ Ϯϡ ϯϰϱϦϥϦϬЂϮϮϴϿ

 ϲϴϭϭϴ 
ϯϳϸϦϫϡϮϦϮϮϼ

Ϧ Ϥϯϲϴϥϡϱϲϳϣϯϭ ϭϯϮϦϳϼ
 ϩϬϩ ϨϯϬϯϳϯ, – Ͼϳϯ __________.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
ϔϔυ

1. ϔϲϳϡϮϯϣϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ: ϫ ϫϡϧ
ϥϯϭϴ ϰϱϩϭϦϱϴ (ρ

, ς, σ
, τ) ϰϯϥϢϦϱϩϳϦ 

ϲϯϯϳϣϦϳϲϳϣϴϿ
Ϻ
ϦϦ ϰϯϮЀϳϩϦ (1 ϩ 2).

ρ
. ϒ

ϯ϶ϱϡϮϦϮϩϦ ϭϩϱϡ. 
ς. ϒ

ϯϨϥϡϮϩϦ σ
ϲϦϭϩϱϮϯϪ ϲϦϳϩ ϫϯϭϰϽϿ

ϳϦϱϮϯϪ ϲϣЀϨϩ.
σ

. σ
ϼ
϶ϯϥ ϢϩϨϮϦϲϡ Ϩϡ ϰϱϦϥϦϬϼ

 Ϥϯϲϴϥϡϱϲϳϣϡ.
τ. ϑϯϲϳ ϮϡϲϦϬϦϮϩЀ ϣ ϱϡϨϣϩϣϡϿ

Ϻ
ϩ϶ϲЀ ϲϳϱϡϮϡ϶.

1. τϬϯϢϡϬϩϨϡϷϩЀ.
2. τϬϯϢϡϬϽϮϼ

Ϧ ϰϱϯϢϬϦϭϼ
.

2. ώ
ϡϪϥϩϳϦ ϣ ϰϱϩϣϦϥϦϮϮϯϭ Ϯϩϧ

Ϧ ϲϰϩϲϫϦ ϲϯϲϳϡϣϬЀϿ
Ϻ
ϩϦ ϾϫϯϮϯϭϩϫϩ ϩ ϨϡϰϩϹ

ϩϳϦ 
Ϸϩϵ

ϱϼ
, ϰϯϥ ϫϯϳϯϱϼ

ϭϩ  ϯϮϩ ϴϫϡϨϡϮϼ
.

1) ϯϢϭϦϮ,
2) ϮϡϬϯϤϩ,
3) ϰϱϯϩϨϣϯϥϲϳϣϯ,
4) ϫϯϮϫϴϱϦϮϷϩЀ,
5) ϰϯϳϱϦϢϬϦϮϩϦ,
6) ϱϡϲϰϱϦϥϦϬϦϮϩϦ.

ό
ω
ϓ
φ
ϑρϓ

ϔ
ϑρ

    8 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϬϩϳϦϱϡϳϴϱϦ ϰϯ ϰϱϯϩϨϣϦϥϦϮϩϿ

 ό
.ώ

. ϓϯϬϲϳϯϤϯ «ϐ
ϯϲϬϦ ϢϡϬϡ»

σ
ρ
ϑω

ρ
ώ
ϓ 2

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. σ
 ϫϡϫϯϭ ϸϩϮϦ Ϣϼ

Ϭ ϯϳϦϷ σ
ϡϱϦϮϽϫϩ?

1) ϴϮϳϦϱ-ϯϵ
ϩϷϦϱϡ,

2) ϭϡϪϯϱϡ,
3) ϰϯϬϫϯϣϮϩϫϡ,
4) ϤϦϮϦϱϡϬϡ.

2. Ϙ
Ϧϭ ϨϡϮϩϭϡϬϲЀ ω

ϣϡϮ σ
ϡϲϩϬϽϦϣϩϸ ϣ Ϥϯϥϼ

 ϯϰϩϲϼ
ϣϡϦϭϼ

϶ ϩϭ ϲϯϢϼ
ϳϩϪ?

1) ϴϸϩϬϲЀ ϣ ϴϮϩϣϦϱϲϩϳϦϳϦ,
2) ϮϦ ϨϡϮϩϭϡϬϲЀ ϮϩϸϦϭ, ϰϯϣϦϲϮϩϸϡϬ,
3) ϲϬϴϧ

ϩϬ ϣ Ϥϴϲϡϱϲϫϯϭ ϰϯϬϫϴ,
4) ϲϬϴϧ

ϩϬ ϰϱϩ ϫϡϮϷϦϬЀϱϩϩ.
3. ϋ

ϡϫϯϪ ϳϡϮϦϷ ϳϡϮϷϦϣϡϬϩ Ϯϡ ϢϡϬϴ σ
ϡϱϦϮϽϫϡ ϩ ϦЂ ϯϳϦϷ?

1) ϫϡϥϱϩϬϽ,
2) ϰϯϬϯϮϦϨ,
3) ϭϡϨϴϱϫϴ,
4) ϣϡϬϽϲ.

4. ϋ
ϡϫ ϨϣϡϬϩ ϬϡϫϦЀ ω

ϣϡϮϡ σ
ϡϲϩϬϽϦϣϩϸϡ?

1) ϐ
ϱϯ϶ϯϱ,

2) Ϗ
ϲϳϡϰ,

3) τϦϱϡϲϩϭ,
4) ϐ

ϦϳϱϴϹ
ϡ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. υ
ϡϮ ϲϰϩϲϯϫ ϲϬϯϣ. ϐ

ϯϥϸϦϱϫϮϩϳϦ ϳϦ, ϫϯϳϯϱϼ
Ϧ ϮϡϨϼ

ϣϡϿ
ϳ ϣϦϺ

ϩ σ
ϡϱϦϮϽϫϩ, 

ϯϫϡϨϡϣϹ
ϩϦϲЀ ϣ ϱϴϫϡ϶ ϱϡϲϲϫϡϨϸϩϫϡ ϰϯ ϣϯϨϣϱϡϺ

ϦϮϩϩ ϥϯϭϯϪ ϲ ϢϡϬϡ. 
υ
ϡϭϲϫϩϦ ϸϡϲϼ

, ϰϦϱϸϡϳϫϡ, ϱϩϥϩϫϿ
ϬϽ, ϰЂϱϼ

Ϲ
ϫϯ ϯϳ ϣϦϦϱϡ, ϮϯϲϯϣϯϪ ϰϬϡϳϯϫ, 

ϨϡϰϩϲϮϡЀ ϫϮϩϧ
ϫϡ.

2. υ
ϡϮ ϯϳϱϼ

ϣϯϫ ϳϦϫϲϳϡ. ϔϫϡϧ
ϩϳϦ, ϯ ϫϯϭ ϩϥЂϳ ϱϦϸϽ. 

«ό
ϩϷϯ ϴ ϮϦϤϯ Ϣϼ

Ϭϯ ϯϸϦϮϽ ϱϴϭЀϮϯϦ, ϲ ϢϦϬϼ
ϭϩ à la N

icolas I ϰϯϥϣϩϳϼ
ϭϩ ϴϲϡ-

ϭϩ, ϢϦϬϼ
ϭϩ ϧ

Ϧ, ϰϯϥϣϦϥϦϮϮϼ
ϭϩ ϫ ϴϲϡϭ ϢϡϫϦϮϢϡϱϥϡϭϩ ϩ ϲ ϨϡϸϦϲϡϮϮϼ

ϭϩ ϣϰϦϱϦϥ 
ϣϩϲϯϸϫϡϭϩ. <…

> ϒ
Ϭϯϧ

ϦϮ ϯϮ Ϣϼ
Ϭ ϰϱϦϫϱϡϲϮϯ, ϲ Ϲ

ϩϱϯϫϯϪ, ϮϦϢϯϤϡϳϯ ϴϫϱϡϹ
ϦϮϮϯϪ 

ϯϱϥϦϮϡϭϩ, ϣϼ
ϰЀϸϩϣϡϿ

Ϻ
ϦϪϲЀ ϰϯ-ϣϯϦϮϮϯϭϴ ϤϱϴϥϽϿ

, ϲ ϲϩϬϽϮϼ
ϭϩ ϰϬϦϸϡϭϩ ϩ ϥϬϩϮ-

Ϯϼ
ϭϩ ϲϳϱϯϪϮϼ

ϭϩ ϮϯϤϡϭϩ. Ϗ
Ϯ Ϣϼ

Ϭ ϣϯϩϮϲϫϩϪ ϮϡϸϡϬϽϮϩϫ ϳϩϰϡ ϲϳϡϱϯϤϯ ϲϬϴϧ
ϡϫϩ 

ϮϩϫϯϬϡϦϣϲϫϯϪ ϣϼ
ϰϱϡϣϫϩ».

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. Ϙ
ϳϯ σ

ϼ
 ϭϯϧ

ϦϳϦ ϲϫϡϨϡϳϽ ϯ ϣϮϴϳϱϦϮϮϦϭ ϭϩϱϦ ϤϦϱϯЀ-ϱϡϲϲϫϡϨϸϩϫϡ?
2. ϋ

ϡϫ σ
ϼ

 ϰϯϬϡϤϡϦϳϦ, ϨϮϡϦϳ Ϭϩ σ
ϡϱϦϮϽϫϡ, ϸϦϭ ϨϡϮϩϭϡϦϳϲЀ ϦЂ ϯϳϦϷ? ϐ

ϯϸϦϭϴ? 
ρ
ϱϤϴϭϦϮϳϩϱϴϪϳϦ ϲϣϯϪ ϯϳϣϦϳ.

ϑϦϤϴϬЀϳ.
 ϔϔυ

1. Ϙ
ϳϯ ϲϳϡϬϯ ϤϬϡϣϮϼ

ϭ ϰϱϦϥϭϦϳϯϭ ϱϡϨϭϼ
Ϲ
ϬϦϮϩЀ ϸϩϳϡϳϦϬЀ ϣ ϱϡϲϲϫϡϨϦ? Ϗ

ϢϯϲϮϴϪϳϦ 
ϲϣϯϿ

 ϳϯϸϫϴ ϨϱϦϮϩЀ.
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ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

Ϗ
ς
Ϛ
φ
ϒ
ϓ
σ
Ϗ
ψώ

ρ
ώ
ω
φ

    8 ϫϬϡϲϲ
ϐ
ϯϣϳϯϱϦϮϩϦ ϰϱϯϪϥϦϮϮϯϤϯ ϰϯ ϱϡϨϥϦϬϡϭ

: «Ϙ
ϦϬϯϣϦϫ ϩ ϯϢϺ

Ϧϲϳϣϯ, Ϗ
ϳϱϡϲϬϩ ϰϱϡϣϡ» 

(ϣ϶ϯϥϮϯϪ ϫϯϮϳϱϯϬϽ, ϲϦϮϳЀϢϱϽ) 
σ
ρ
ϑω

ρ
ώ
ϓ 2

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϔϫϡϧ
ϩϳϦ ϶ϡϱϡϫϳϦϱϩϲϳϩϫϴ ϸϦϬϯϣϦϫϡ ϫϡϫ ϲϯϷϩϡϬϽϮϯϤϯ ϲϴϢϻϦϫϳϡ:

1) ϲϴϺ
Ϧϲϳϣϯ, ϤϦϮϦϳϩϸϦϲϫϩ ϲϣЀϨϡϮϮϯϦ ϲ ϥϱϴϤϩϭϩ ϵ

ϯϱϭϡϭϩ ϧ
ϩϨϮϩ,

2) ϱϦϨϴϬϽϳϡϳ ϥϬϩϳϦϬϽϮϯϪ ϾϣϯϬϿ
Ϸϩϩ,

3) ϲϰϯϲϯϢϮϯϲϳϽ ϰϱϦϯϢϱϡϨϯϣϼ
ϣϡϳϽ ϯϫϱϴϧ

ϡϿ
Ϻ
ϴϿ

 ϥϦϪϲϳϣϩϳϦϬϽϮϯϲϳϽ,
4) ϩϮϲϳϩϮϫϳϼ

, ϾϭϯϷϩϩ.
2. ϔϫϡϧ

ϩϳϦ ϰϱϩϨϮϡϫ, ϶ϡϱϡϫϳϦϱϩϨϴϿ
Ϻ
ϩϪ ϩϮϥϴϲϳϱϩϡϬϽϮϯϦ ϯϢϺ

Ϧϲϳϣϯ:
1) ϭϡϲϲϯϣϯϦ ϰϱϯϭϼ

Ϲ
ϬϦϮϮϯϦ ϰϱϯϩϨϣϯϥϲϳϣϯ,

2) ϣϦϥϴϺ
ϡЀ ϱϯϬϽ ϲϦϬϽϲϫϯϤϯ ϶ϯϨЀϪϲϳϣϡ,

3) ϲϬϡϢϼ
Ϫ ϴϱϯϣϦϮϽ ϱϡϨϥϦϬϦϮϩЀ ϳϱϴϥϡ,

4) ϱϦϹ
ϡϿ

Ϻ
ϦϦ ϨϮϡϸϦϮϩϦ ϲϵ

Ϧϱϼ
 ϴϲϬϴϤ ϣ ϾϫϯϮϯϭϩϫϦ.

3. _________ –  Ͼϳϯ ϵ
ϯϱϭϡ ϯϢϺ

ϦϲϳϣϦϮϮϯϤϯ ϲϯϨϮϡϮϩЀ, ϲϯϲϳϯЀϺ
ϡЀ ϩϨ ϲϩϲϳϦϭϼ

 
ϷϦϮϮϯϲϳϦϪ ϩ ϳϱϦϢϯϣϡϮϩϪ, ϱϦϤϴϬϩϱϴϿ

Ϻ
ϩ϶ ϰϯϣϦϥϦϮϩϦ ϬϿ

ϥϦϪ.
4. σ

 ϰϱϯϷϦϲϲϦ ϲϯϷϩϡϬϩϨϡϷϩϩ ϩϮϥϩϣϩϥ ϯϲϣϡϩϣϡϦϳ ϲϯϷϩϡϬϽϮϼ
Ϧ

1) ϰϱϯϵ
Ϧϲϲϩϩ, 

2) ϲϳϡϳϴϲϼ
, 

3) ϰϯϨϩϷϩϩ,
4) ϱϯϬϩ.

5. ω
ϲϳϯϸϮϩϫϯϭ ϰϱϡϣϡ ЀϣϬЀϦϳϲЀ:
1) ϳϱϡϥϩϷϩЀ,
2) ϰϱϡϣϯϣϯϪ ϯϢϼ

ϸϡϪ,
3) ϮϱϡϣϲϳϣϦϮϮϯϲϳϽ,
4) ϰϱϡϣϯϭϦϱϮϯϦ ϰϯϣϦϥϦϮϩϦ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
ϔϔυ

1. ϔϲϳϡϮϯϣϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ ϭϦϧ
ϥϴ ϵ

ϯϱϭϡϭϩ ϫϴϬϽϳϴϱϼ
 ϩ ϲϯϷϩϡϬϽϮϼ

ϭϩ ϵ
ϡϫϳϡϭϩ:

ϕ
Ϗ
ϑύ

Ϝ
 ϋ
ϔό

ϝϓϔ
ϑϜ

:
1) ϭϡϲϲϯϣϡЀ, 2) ϮϡϱϯϥϮϡЀ.

ϒ
Ϗ
ϗ
ω
ρ
ό
ϝώ

Ϝ
φ ϕ

ρ
ϋ
ϓϜ

:
ρ

) ϰϱϦϭϽϦϱϡ ϲϦϱϩϡϬϡ,
ς) ϫϯϮϫϴϱϲ ϵ

ϯϬϽϫϬϯϱϮϼ
϶ ϫϯϬϬϦϫϳϩϣϯϣ,

σ
) ϰϱϡϨϥϮϯϣϡϮϩϦ ϥϮЀ ω

ϣϡϮϡ ϋϴϰϡϬϼ
,

τ) ϲϫϡϮϥϡϬ ϲ ϴϸϡϲϳϩϦϭ ϰϯϰ-ϨϣϦϨϥϼ
,

υ
) ϰϦϱϦϩϨϥϡϮϩϦ ϥϦϳϦϫϳϩϣϡ-ϢϦϲϳϲϦϬϬϦϱϡ.

2. ϔϲϳϡϮϯϣϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ ϭϦϧ
ϥϴ ϰϱϩϭϦϱϡϭϩ ϩ ϳϩϰϡϭϩ ϾϫϯϮϯϭϩϸϦϲϫϩ϶ ϲϩϲϳϦϭ:

ϐ
ϑω

ύ
φϑϜ

:
ρ

) ϯϲϮϯϣϡ ϾϫϯϮϯϭϩϫϩ – ϲϦϬϽϲϫϯϦ ϶ϯϨЀϪϲϳϣϯ, ϨϦϭϬЀ ϰϱϩϮϡϥϬϦϧ
ϩϳ ϱϯϥϯϣϼ

ϭ 
ϯϢϺ

ϩϮϡϭ ϩ ϩϭϩ ϯϢϱϡϢϡϳϼ
ϣϡϦϳϲЀ,

ς) Ϥϯϲϴϥϡϱϲϳϣϯ ϷϦϮϳϱϡϬϩϨϯϣϡϮϮϯ ϱϡϲϰϱϦϥϦϬЀϦϳ ϵ
ϡϫϳϯϱϼ

 ϰϱϯϩϨϣϯϥϲϳϣϡ 
ϩ ϴϲϳϡϮϡϣϬϩϣϡϦϳ ϷϦϮϼ

 ϳϯϣϡϱϯϣ ϩ ϴϲϬϴϤ,
σ

) ϰϱϯϩϨϣϯϥϩϳϦϬϩ ϲϯϱϦϣϮϴϿ
ϳϲЀ Ϩϡ ϮϡϩϢϯϬϦϦ ϣϼ

ϤϯϥϮϼ
Ϧ ϴϲϬϯϣϩЀ ϰϱϯϩϨϣϯϥϲϳϣϡ 

ϩ ϰϱϯϥϡϧ
ϩ ϳϯϣϡϱϯϣ,

τ) ϣ ϴϲϬϯϣϩЀ϶ ϲϣϯϢϯϥϼ
 ϰϱϦϥϰϱϩϮϩϭϡϳϦϬϽϲϳϣϡ ϴ ϰϯϳϱϦϢϩϳϦϬϦϪ ϦϲϳϽ Ϲ

ϩϱϯϫϩϪ 
ϣϼ

Ϣϯϱ ϳϯϣϡϱϯϣ ϩ ϴϲϬϴϤ,
υ

) ϦϥϩϮϲϳϣϦϮϮϼ
ϭ ϰϱϯϩϨϣϯϥϩϳϦϬϦϭ ϩ ϰϱϯϥϡϣϷϯϭ ϳϯϣϡϱϯϣ ϩ ϴϲϬϴϤ ЀϣϬЀϦϳϲЀ 

Ϥϯϲϴϥϡϱϲϳϣϯ, ϸϡϲϳϮϯϦ ϰϱϦϥϰϱϩϮϩϭϡϳϦϬϽϲϳϣϯ Ϯϡ϶ϯϥϩϳϲЀ ϰϯϥ ϨϡϰϱϦϳϯϭ.
ϓω

ϐ
Ϝ

 Ϟ
ϋϏ

ώ
Ϗ
ύ
ω
Ϙ
φϒ

ϋ
ω
ϖ

 ϒ
ω
ϒ
ϓφύ

:
1) ϫϯϭϡϮϥϮϡЀ,
2) ϳϱϡϥϩϷϩϯϮϮϡЀ,
3) ϱϼ

ϮϯϸϮϡЀ.

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϋϯϭϭϴϮϩϫ.
ϔϔυ

1. ϐ
ϱϩϣϦϥϩϳϦ ϰϯ ϯϥϮϯϭϴ ϰϱϩϭϦϱϴ ϭϡϳϦϱϩϡϬϽϮϼ

϶, ϳϱϴϥϯϣϼ
϶, ϵ

ϩϮϡϮϲϯϣϼ
϶, 

ϩϮϵ
ϯϱϭϡϷϩϯϮϮϼ

϶ ϱϦϲϴϱϲϯϣ ϲϦϭϽϩ.
2. Ϗ

ϢϻЀϲϮϩϳϦ, ϰϯϸϦϭϴ ϱϡϨϬϩϸϮϼ
Ϧ Ϥϯϲϴϥϡϱϲϳϣϡ ϨϡϩϮϳϦϱϦϲϯϣϡϮϼ

 ϣ ϯ϶ϱϡϮϦ ϰϱϩϱϯϥϼ
 

ϮϦ ϳϯϬϽϫϯ Ϯϡ ϲϣϯϩ϶ ϳϦϱϱϩϳϯϱϩЀ϶, Ϯϯ ϩ ϣ ϥϱϴϤϩ϶ ϱϡϪϯϮϡ϶ ϭϩϱϡ.

ϑϦϤϴϬЀϳ.
ϔϔυ

ϐ
ϱϯϸϩϳϡϪϳϦ ϳϦϫϲϳ ϩ ϣϼ

ϰϯϬϮϩϳϦ ϨϡϥϡϮϩϦ.

Ϟ
ϋϏ

ό
Ϗ
τω

Ϡ
ϒ
ϯϣϱϦϭϦϮϮϡЀ ϾϫϯϬϯϤϩЀ ϳϦϲϮϦϪϹ

ϩϭ ϯϢϱϡϨϯϭ ϲϣЀϨϡϮϡ ϲ ϵ
ϩϨϩϯϬϯϤϩϦϪ, ϢϩϯϤϦϯ-

Ϥϱϡϵ
ϩϦϪ, ϤϦϮϦϳϩϫϯϪ ϩ ϾϣϯϬϿ

ϷϩϯϮϮϼ
ϭ ϴϸϦϮϩϦϭ, ϡ ϳϡϫϧ

Ϧ ϲ Ϯϡϴϫϡϭϩ ϯ ψϦϭϬϦ, ϳϡ-
ϫϩϭϩ ϫϡϫ ϫϬϩϭϡϳϯϬϯϤϩЀ, ϤϩϥϱϯϬϯϤϩЀ, ϤϦϯϬϯϤϩЀ ϩ ϰϯϸϣϯϣϦϥϦϮϩϦ. 

Ϗ
ϥϮϡϫϯ ϦϲϳϽ ϴ ϾϫϯϬϯϤϩϩ ϩ ϲϣϯϩ ϯϲϯϢϦϮϮϯϲϳϩ. ω

ϭϦЀ ϥϦϬϯ ϲ ϯϱϤϡϮϩϨϭϡϭϩ, ϴϸϦ-
Ϯϼ

Ϧ-ϾϫϯϬϯϤϩ ϩϨϴϸϡϿ
ϳ ϮϦ ϲϳϯϬϽϫϯ ϰϱϯϷϦϲϲϼ

, ϰϱϯϩϲ϶ϯϥЀϺ
ϩϦ ϣϮϴϳϱϩ ϯϱϤϡϮϩϨϭϡ, 

ϲϫϯϬϽϫϯ ϩ϶ ϱϦϨϴϬϽϳϡϳϼ
. Ϟ

ϫϯϬϯϤϩ ϲϳϡϱϡϿ
ϳϲЀ ϱϡϨϯϢϱϡϳϽϲЀ ϣ ϳϯϭ, ϰϯϸϦϭϴ ϣ ϱϡϨϮϼ

϶ 
ϭϦϲϳϡ϶ ψϦϭϬϩ ϣϲϳϱϦϸϡϿ

ϳϲЀ ϳϡϫϩϦ ϮϦϰϯ϶ϯϧ
ϩϦ ϯϱϤϡϮϩϨϭϼ

, ϰϯϸϦϭϴ ϯϮϩ ϩϭϦϿ
ϳ 

ϱϡϨϮϴϿ
 ϸϩϲϬϦϮϮϯϲϳϽ, ϫϡϫ ϯϮϩ ϣϨϡϩϭϯϥϦϪϲϳϣϴϿ

ϳ ϭϦϧ
ϥϴ ϲϯϢϯϪ, ϫϡϫ ϣ ϱϦϨϴϬϽϳϡϳϦ 

ϩ϶ ϧ
ϩϨϮϦϥϦЀϳϦϬϽϮϯϲϳϩ ϯϲϴϺ

ϦϲϳϣϬЀϦϳϲЀ ϫϱϴϤϯϣϯϱϯϳ ϣϦϺ
Ϧϲϳϣ.

τϬϡϣϮϡЀ ϷϦϬϽ ϾϫϯϬϯϤϩϩ – ϰϯϮЀϳϽ, ϰϯϸϦϭϴ Ϣϩϯϲϵ
Ϧϱϡ ϴϲϳϱϯϦϮϡ ϳϡϫ, ϡ ϮϦ ϩϮϡϸϦ. 

Ϙ
ϦϬϯϣϦϸϦϲϳϣϯ – ϮϦϯϳϻϦϭϬϦϭϡЀ  ϸϡϲϳϽ ϲϯϣϱϦϭϦϮϮϯϪ Ϣϩϯϲϵ

Ϧϱϼ
, ϩ ϦϤϯ ϭϦϲϳϯ ϣ ϮϦϪ 

ϳϡϫϧ
Ϧ ϩϲϲϬϦϥϴϦϳϲЀ ϾϫϯϬϯϤϡϭϩ. 

ω
ϮϯϤϥϡ ϾϫϯϬϯϤϩϿ

 ϲϣϯϥЀϳ ϳϯϬϽϫϯ ϫ ϩϨϴϸϦϮϩϿ
 ϣϨϡϩϭϯϯϳϮϯϹ

ϦϮϩϪ ϸϦϬϯϣϦϫϡ 
ϲ ϯϫϱϴϧ

ϡϿ
Ϻ
ϦϪ ϰϱϩϱϯϥϯϪ ϩϬϩ ϰϯϮϩϭϡϿ

ϳ ϰϯϥ ϾϫϯϬϯϤϩϦϪ ϰϱϯϲϳϯ ϫϡϸϦϲϳϣϯ ϯϫϱϴ-
ϧ
ϡϿ

Ϻ
ϦϪ ϲϱϦϥϼ

. ω
, ϮϡϫϯϮϦϷ, ϰϯϥ ϾϫϯϬϯϤϩϦϪ ϰϯϮϩϭϡϿ

ϳ Ϯϡϴϫϴ, ϰϯϨϮϡϿ
Ϻ
ϴϿ

 ϧ
ϩϣϯϪ 

ϯϢϬϩϫ Ϣϩϯϲϵ
Ϧϱϼ

.

ϋ
ϡϫ ϡϣϳϯϱ ϯϰϱϦϥϦϬЀϦϳ ϤϬϡϣϮϴϿ

 ϷϦϬϽ ϾϫϯϬϯϤϩϩ? ϒ
ϵ
ϯϱϭϴϬϩϱϴϪϳϦ ϲϣϯЂ ϰϯϥϱϯϢϮϯϦ 

ϯϰϱϦϥϦϬϦϮϩϦ ϲϯϣϱϦϭϦϮϮϼ
϶ ϷϦϬϦϪ ϾϫϯϬϯϤϩϩ ϫϡϫ Ϯϡϴϫϩ. 
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ŕ
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Ş ŗ
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Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

Ϗ
ς
Ϛ
φ
ϒ
ϓ
σ
Ϗ
ψώ

ρ
ώ
ω
φ

    8 ϫϬϡϲϲ
ϐ
ϯϣϳϯϱϦϮϩϦ ϰϱϯϪϥϦϮϮϯϤϯ ϰϯ ϱϡϨϥϦϬϡϭ

: «Ϙ
ϦϬϯϣϦϫ ϩ ϯϢϺ

Ϧϲϳϣϯ, Ϗ
ϳϱϡϲϬϩ ϰϱϡϣϡ» 

(ϣ϶ϯϥϮϯϪ ϫϯϮϳϱϯϬϽ, ϲϦϮϳЀϢϱϽ) 
σ
ρ
ϑω

ρ
ώ
ϓ 3

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. σ
ϼ
ϢϦϱϩϳϦ ϣϦϱϮϼ

Ϧ ϲϴϧ
ϥϦϮϩЀ ϯ ϰϯϬϩϳϩϸϦϲϫϯϭ ϬϩϥϦϱϲϳϣϦ ϩ ϨϡϰϩϹ

ϩϳϦ Ϸϩϵ
ϱϼ

,
ϰϯϥ ϫϯϳϯϱϼ

ϭϩ ϯϮϩ ϴϫϡϨϡϮϼ
:

1) ϫ ϶ϡϱϩϨϭϡϳϩϸϦϲϫϯϭϴ ϳϩϰϴ ϰϯϬϩϳϩϸϦϲϫϯϤϯ ϬϩϥϦϱϲϳϣϡ ϯϳϮϯϲЀϳϲЀ ϬϩϥϦϱϼ
, 

ϮϡϥϦϬЂϮϮϼ
Ϧ, ϰϯ ϭϮϦϮϩϿ

 ϥϱϴϤϩ϶ ϬϿ
ϥϦϪ, ϯϲϯϢϼ

ϭϩ ϣϼ
ϥϡϿ

Ϻ
ϩϭϩϲЀ ϫϡϸϦϲϳϣϡϭϩ;

2) ϡϣϳϯϱϩϳϡϱϮϼ
Ϫ ϲϳϩϬϽ ϶ϡϱϡϫϳϦϱϩϨϴϦϳϲЀ ϳϦϭ, ϸϳϯ ϬϩϥϦϱ, ϣϼ

ϰϯϬϮЀЀ ϲϣϯϩ 
ϵϴϮϫϷϩϩ, ϣϲϦϤϥϡ ϴϸϩϳϼ

ϣϡϦϳ ϭϮϦϮϩЀ ϣϦϥϯϭϼ
϶, ϱϡϨϣϩϣϡϦϳ ϩ϶ ϳϣϯϱϸϦϲϫϯϦ 

ϯϳϮϯϹ
ϦϮϩϦ ϫ ϥϦϬϴ;

3) ϰϯ ϲϰϯϲϯϢϴ  ϬϦϤϩϳϩϭϡϷϩϩ ϣϬϡϲϳϩ ϱϡϨϬϩϸϡϿ
ϳ ϬϦϤϡϬϽϮϼ

Ϫ (ϱϡϷϩϯϮϡϬϽϮϯ- 
ϬϦϤϡϬϽϮϼ

Ϫ), ϳϱϡϥϩϷϩϯϮϮϼ
Ϫ ϩ ϶ϡϱϩϨϭϡϳϩϸϦϲϫϩϪ ϳϩϰϼ

 ϬϩϥϦϱϲϳϣϡ;
4) ϰϯϬϩϳϩϸϦϲϫϯϦ ϬϩϥϦϱϲϳϣϯ – Ͼϳϯ ϴϲϳϯϪϸϩϣϯϦ, ϰϱϩϯϱϩϳϦϳϮϯϦ ϩ ϬϦϤϩϳϩϭϮϯϦ 
ϣϬϩЀϮϩϦ ϯϥϮϯϤϯ ϩϬϩ ϮϦϲϫϯϬϽϫϩ϶ ϬϩϷ, ϯϲϴϺ

ϦϲϳϣϬЀϿ
Ϻ
ϩ϶ ϣϬϡϲϳϮϼ

Ϧ ϵϴϮϫϷϩϩ, 
Ϯϡ ϯϢϺ

Ϧϲϳϣϯ;
5) ϬϿ

ϢϯϪ ϰϯϬϩϳϩϸϦϲϫϩϪ ϬϩϥϦϱ ϯϢЀϨϡϳϦϬϽϮϯ ЀϣϬЀϦϳϲЀ ϬϩϥϦϱϯϭ ϰϡϱϳϩϩ.
2. ώ

ϡϪϥϩϳϦ ϰϯϮЀϳϩϦ, ϫϯ ϳϯ ϱϯϦ ЀϣϬЀϦϳϲЀ ϯϢϯϢ Ϻ
ϡ Ͽ

 Ϻ
ϩϭ ϥϬЀ ϣϲϦ϶ ϯϲϳϡϬϽ Ϯϼ

϶ ϰϯϮЀϳϩϪ 
ϰϱϦϥ ϲϳϡϣ ϬϦϮ Ϯϯ Ϥϯ Ϯϩϧ

Ϧ ϱЀϥϡ. ψϡϰϩϹ
ϩϳϦ Ͼϳϯ ϲϬϯϣϯ (ϲϬϯϣϯϲϯϸϦϳϡϮϩϦ):

ϰϯϬϩϳϩϸϦϲϫϩϦ ϥϦЀϳϦϬϩ, ϰϱϦϨϩϥϦϮϳ Ϥϯϲϴϥϡϱϲϳϣϡ, ϬϩϥϦϱϼ
 ϯϢϺ

ϦϲϳϣϦϮϮϯ-
ϰϯϬϩϳϩϸϦϲϫϩ϶ ϥϣϩϧ

ϦϮϩϪ, ϬϩϥϦϱϼ
 ϰϯ Ϭϩ ϳϩ ϸϦ ϲϫϩ϶ ϰϡϱϳϩϪ, ϱϴϫϯϣϯϥϩϳϦϬϩ ϰϡϱ Ϭϡ-

ϭϦϮϳ ϲϫϩ϶ ϵ
ϱϡϫϷϩϪ.

3. ώ
ϩϧ

Ϧ ϰϱϩϣϦϥЂϮ ϰϦϱϦϸϦϮϽ ϳϦϱϭϩϮϯϣ. σ
ϲϦ ϯϮϩ, Ϩϡ ϩϲϫϬϿ

ϸϦϮϩϦϭ ϥϣϴ϶, ϯϳϮϯϲЀϳϲЀ 
ϫ ϰϯϮЀϳϩϿ

 «ϰϯϬϩϳϩϸϦϲϫϩϪ ϩϮϲϳϩϳϴϳ». Ϗ
ϰϱϦϥϦϬϩϳϦ Ͼϳϩ ϥϣϡ ϳϦϱϭϩϮϡ:

1) ϰϡϱ ϳϩϩ,
2) ϯϢϺ

ϦϲϳϣϦϮϮϼ
Ϧ ϥϣϩϧ

ϦϮϩЀ,
3) ϲϦϭϽЀ,
4) Ϥϱϴϰϰϼ

 ϥϡϣϬϦϮϩЀ,
5) ϩϨϢϩϱϡϳϦϬϽϮϡЀ ϲϩϲϳϦϭϡ,
6) ϢϩϨϮϦϲ.

4. ω
ψςω

ϑρϓφό
ϝώ

Ϝ
φ ϒ

ω
ϒ
ϓφύ

Ϝ

ϓω
ϐ
Ϝ

 
ω
ψςω

ϑρϓφό
ϝώ

Ϗ
ϊ

 
ϒ
ω
ϒ
ϓφύ

Ϝ
ϐ
ϑω

ψώ
ρ
ϋ
ω

?
Ϗ
ϳ ϫϡϧ

 ϥϯ Ϥϯ ϩϨ Ϣϩ ϱϡ ϳϦϬϽ Ϯϯ Ϥϯ ϯϫϱϴ Ϥϡ ϩϨ Ϣϩ ϱϡ Ϧϳ-
ϲЀ ϯϥϩϮ ϥϦϰϴϳϡϳ, ϫϯ ϳϯ ϱϼ

Ϫ Ϯϡ ϢϱϡϬ ϢϯϬϽ Ϲ
ϩϮ ϲϳϣϯ 

ϤϯϬϯϲϯϣ

ϐ
ϱϯϰϯϱϷϩϯϮϡϬϽϮϡЀ

ύ
Ϧϲϳϡ ϣ ϰϱϦϥ ϲϳϡ ϣϩ ϳϦϬϽ Ϯϯϭ ϯϱ Ϥϡ ϮϦ 

ϱϡϲϰϱϦϥϦϬЀϿ
ϳϲЀ ϣ ϲϯ ϯϳ ϣϦϳ ϲϳϣϩϩ ϲ ϫϯ Ϭϩ ϸϦ ϲϳϣϯϭ 

ϤϯϬϯϲϯϣ, ϰϯϥϡϮϮϼ
϶ Ϩϡ ϰϡϱϳϩϪϮϼ

Ϫ ϲϰϩϲϯϫ

5. _______ – Ͼϳϯ ϯϳϮϯϲϩϳϦϬϽϮϯ ϮϦϭϮϯϤϯϸϩϲϬϦϮϮϼ
Ϫ ϲϬϯϪ ϬϿ

ϥϦϪ (ϲϣϯϦϤϯ 
ϱϯϥϡ ϴϰϱϡϣϬЀϿ

Ϻ
ϩϪ ϫϬϡϲϲ), ϨϡϮϩϭϡϿ

Ϻ
ϩϪ ϱϴϫϯϣϯϥЀϺ

ϩϦ ϰϯϲϳϼ
 ϣ ϯϱϤϡϮϡ϶ 

ϤϯϲϴϥϡϱϲϳϣϦϮϮϯϪ ϣϬϡϲϳϩ, ϰϯϬϩϳϩϸϦϲϫϩ϶ ϰϡϱϳϩЀ϶, ϯϢϺ
ϦϲϳϣϦϮϮϼ

϶ ϯϱϤϡϮϩϨϡϷϩЀ϶ 
ϩ ϳ.ϰ. ϩ ϣϬϩЀϿ

Ϻ
ϩϪ Ϯϡ ϣϼ

ϱϡϢϯϳϫϴ ϩ ϯϲϴϺ
ϦϲϳϣϬϦϮϩϦ ϰϯϬϩϳϩϫϩ ϣ ϲϳϱϡϮϦ.

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϋϯϭϭϴϮϩϫ.
ϔϔυ

18-ϬϦϳϮϩϪ ϋ
. ϣϭϦϲϳϯ ϲϬϴϧ

Ϣϼ
 ϣ ϡϱϭϩϩ ϰϱϯ϶ϯϥϩϳ ϡϬϽϳϦϱϮϡϳϩϣϮϴϿ

 Ϥϱϡϧ
ϥϡϮϲϫϴϿ

 
ϲϬϴϧ

Ϣϴ ϣ ϤϯϲϰϩϳϡϬϦ ϥϬЀ ϣϦϳϦϱϡϮϯϣ. ϋ
ϡϫϩϭ

ϩ Ϯϯϱϭ
ϡϳϩϣϮϯ-ϰϱϡϣϯϣϼ

ϭ
ϩ ϡϫϳϡϭ

ϩ 
ϱϦϤϴϬϩϱϴϦϳϲЀ ϦϤϯ ϥϦЀϳϦϬϽϮϯϲϳϽ? Ϗ

ϰϩϹ
ϩϳϦ ϣϯϨϭϯϧ

ϮϴϿ
 ϰϱϩϸϩϮϴ, ϰϯ ϫϯϳϯϱϯϪ 

Ϧϭϴ ϱϡϨϱϦϹ
ϩϬϩ ϨϡϭϦϮϩϳϽ ϣϯϦϮϮϴϿ

 ϲϬϴϧ
Ϣϴ ϡϬϽϳϦϱϮϡϳϩϣϮϯϪ. 

ϑϦϤϴϬЀϳ.
ϔϔυ

17-ϬϦϳϮϩϪ ϋ
. ϰϱϩϹ

ЂϬ ϴϲϳϱϡϩϣϡϳϽϲЀ ϣ ϫϱϴϰϮϼ
Ϫ ϲϴϰϦϱϭϡϱϫϦϳ Ϯϡ ϱϡϢϯϳϴ 

ϵ
ϡϲϯϣϺ

ϩϫϯϭ. σ
 ϯϳϥϦϬ ϫϡϥϱϯϣ ϯϮ ϰϱϦϥϲϳϡϣϩϬ ϲϣϯϪ ϰϡϲϰϯϱϳ, ϰϱϩϰϩϲϮϯϦ 

ϲϣϩϥϦϳϦϬϽϲϳϣϯ, ϲϰϱϡϣϫϴ ϩϨ χ
Ϟ
ϔ

 ϩ ϲϰϱϡϣϫϴ ϯ ϲϯϲϳϯЀϮϩϩ ϨϥϯϱϯϣϽЀ. Ϗ
ϥϮϡϫϯ ϦϤϯ 

ϰϯϰϱϯϲϩϬϩ ϰϱϦϥϯϲϳϡϣϩϳϽ ϶ϡϱϡϫϳϦϱϩϲϳϩϫϴ ϩϨ Ϲ
ϫϯϬϼ

 ϩ ϲϰϱϡϣϫϴ ϩϨ ϭϩϬϩϷϩϩ 
ϯϢ ϯϳϲϴϳϲϳϣϩϩ ϰϱϡϣϯϮϡϱϴϹ

ϦϮϩϪ, ϯϢϻЀϲϮϩϣ Ͼϳϯ ϳϦϭ, ϸϳϯ ϣ ϲϣϯϦϪ ϱϡϢϯϳϦ ϭϯϬϯϥϯϪ 
ϸϦϬϯϣϦϫ ϢϴϥϦϳ ϩϭϦϳϽ ϥϦϬϯ ϲ ϰϱϯϥϴϫϳϡϭϩ ϩ ϮϦϰϱϯϥϯϣϯϬϽϲϳϣϦϮϮϼ

ϭϩ ϳϯϣϡϱϡϭϩ, 
ϩ ϡϥϭϩϮϩϲϳϱϡϷϩЀ ϲϴϰϦϱϭϡϱϫϦϳϡ ϥϯϬϧ

Ϯϡ Ϣϼ
ϳϽ ϴϣϦϱϦϮϡ ϣ ϳϯϭ, ϸϳϯ Ϯϡ ϵ

ϡϲϯϣϫϦ 
ϮϦ ϢϴϥϦϳ ϶ϩϺ

ϦϮϩϪ. ϐ
ϱϡϣϡ Ϭϩ ϡϥϭϩϮϩϲϳϱϡϷϩЀ? ϒ

ϣϯϪ ϯϳϣϦϳ ϯϢϻЀϲϮϩϳϦ.
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ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ω
ϒ
ϓϏ

ϑω
Ϡ

    10 ϫϬϡϲϲ
σ϶ϯϥϮϯϪ ϫϯϮϳϱϯϬϽ

σ
ρ
ϑω

ρ
ώ
ϓ 1

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ώ
ϩϧ

Ϧ ϰϱϩϣϦϥЂϮ ϰϦ ϱϦ ϸϦϮϽ ϳϦϱϭϩϮϯϣ. σ
ϼ
ϢϦϱϩϳϦ ϳϦϱϭϩϮϼ

, ϯϳ Ϯϯ ϲЀϺ
ϩϦϲЀ 

ϫ X
IX

 ϣϦϫϴ.
1) ψϦϭϲϫϡЀ ϱϦϵ

ϯϱϭϡ,
2) ϰϱϯϥϱϡϨϣϦϱϲϳϫϡ,
3) ϣϱϦϭϦϮϮϯϯϢЀϨϡϮϮϼ

Ϧ,
4) ϫϯϭϢϦϥϼ

,
5) ϤϯϱϯϥϯϣϯϪ,
6) ϓϱϡϮϲϲϩϢ.

2. ψϡ ϰϯϬ Ϯϩ ϳϦ ϰϴ ϲϳϼ
Ϧ ЀϸϦϪ ϫϩ ϳϡϢ Ϭϩ Ϸϼ

, ϩϲ ϰϯϬϽ ϨϴЀ ϰϱϦϥ ϲϳϡϣ ϬϦϮ Ϯϼ
Ϧ ϣ ϰϱϩ ϣϦϥЂϮϮϯϭ 

Ϯϩϧ
Ϧ ϲϰϩϲ ϫϦ ϥϡϮ Ϯϼ

Ϧ. 
ϒ
ϯ Ϣϼ

 ϳϩϦ
υ
ϡϳϡ

ϔ
ϸϡϲϳ Ϯϩϫ(-ϩ)

ώ
ϡ ϲϳϴ ϰϡ ϳϦϬϽ ϮϡЀ ϯϰϦ ϱϡ ϷϩЀ 

«ςϡϤ ϱϡ ϳϩ ϯϮ»
ω

.ϖ
. ςϡϤ ϱϡ ϭЀϮ, 

ω
.υ

. Ϙ
Ϧϱ ϮЀ ϶ϯϣ ϲϫϩϪ

ϒ
ϳϡ ϬϩϮ Ϥϱϡϥ ϲϫϡЀ Ϣϩϳϣϡ

ρ
ϣ Ϥϴϲϳ – ϥϦ ϫϡϢϱϽ 

1943 Ϥ.
τ.ϋ

. χ
ϴϫϯϣ, ϋ

.ϋ
. ϑϯ ϫϯϲ-

ϲϯϣ ϲϫϩϪ, ω
.ϒ

. ϋϯϮϦϣ

ςϩϳϣϡ Ϩϡ ύ
ϯϲϫ ϣϴ

1) ύ
.ρ

. φϤϯ ϱϯϣ, ύ
.σ

. ϋ
ϡϮ ϳϡ ϱϩЀ,

2) ϲϦϮ ϳЀϢϱϽ 1941 Ϥ. – ϡϰ ϱϦϬϽ 1942 Ϥ.,
3) Ϡ

.ϕ
. ϐ

ϡϣ Ϭϯϣ,
4) Ϣϩϳϣϡ Ϯϡ ϋϴϱ ϲϫϯϪ ϥϴϤϦ,
5) Ϣϩϳϣϡ Ϩϡ υ

ϮϦϰϱ,
6) ϩϿ

ϮϽ – ϡϣ Ϥϴϲϳ 1944 Ϥ.,
7) ϩϿ

ϬϽ 1942 Ϥ. – ϵ
Ϧϣ ϱϡϬϽ 1943 Ϥ.,

8) ω
.σ

. ϐ
ϡϮ ϵ

ϩ Ϭϯϣ,
9) ϭϡϪ 1942 Ϥ.

3. ϔϲϳϡϮϯϣϩϳϦ ϲϯ ϯϳ ϣϦϳ ϲϳϣϩϦ ϭϦϧ
ϥϴ ϰϱϯ ϷϦϲ ϲϡ ϭϩ (ЀϣϬϦϮϩЀϭϩ, ϲϯϢϼ

ϳϩЀϭϩ) 
ϩ ϵ

ϡϫϳϡϭϩ, ϯϳ Ϯϯ ϲЀ Ϻ
ϩ ϭϩ ϲЀ ϫ Ͼϳϩϭ ϰϱϯ ϷϦϲ ϲϡϭ (ЀϣϬϦϮϩЀϭ, ϲϯϢϼ

ϳϩЀϭ): ϫ ϫϡϧ
 ϥϯϪ ϰϯ-

Ϩϩ Ϸϩϩ ϰϦϱ ϣϯ Ϥϯ ϲϳϯϬϢ Ϸϡ ϰϯϥ ϢϦ ϱϩ ϳϦ ϲϯ ϯϳ ϣϦϳ ϲϳϣϴ Ͽ
 Ϻ
ϴϿ

 ϰϯ Ϩϩ ϷϩϿ
 ϩϨ ϣϳϯ ϱϯ Ϥϯ ϲϳϯϬϢϷϡ.

A
) ϭϯϮϤϯϬϽϲϫϯϦ ϮϡϹ

ϦϲϳϣϩϦ,
ς) ϮϯϣϡЀ Ͼϫϯ Ϯϯ ϭϩ ϸϦ ϲϫϡЀ ϰϯϬϩϳϩϫϡ,
B

) ϴϲϩϬϦϮϩϦ ϣϬϩ Ѐ ϮϩЀ ϑϯϲ ϲϩϩ Ϯϡ ςϡϬϳϩϫϦ,
τ) ϱϡϲ ϫϯϬ ϣ ϑϴϲ ϲϫϯϪ ϰϱϡ ϣϯ ϲϬϡϣ ϮϯϪ ϷϦϱϫ ϣϩ,

1) ϯϢϻϦϥϩϮϦϮϩϦ ώ
ϯϣ Ϥϯ ϱϯ ϥϡ ϩ ϋ

ϩϦϣϡ ϰϯϥ ϣϬϡ ϲϳϽϿ
 Ϗ
ϬϦϤϡ,

2) ϒ
ϯϬϯϣϦϷϫϯϦ ϣϯϲϲϳϡϮϩϦ,

3) ϐ
ϱϴϳϲϫϩϪ ϰϯ϶ϯϥ,

4) ϨϡϭϦϮϡ ϰϱϯϥ ϱϡϨ ϣϦϱϲϳ ϫϩ ϰϱϯϥϮϡϬϯϤϯϭ,
5) Ϣϩϳϣϡ Ϯϡ ϱϦϫϦ ϒ

ϩϳϽ,
6) ϰϯϢϦϥϡ ϣ ϒ

Ϧ ϣϦϱ ϮϯϪ ϣϯϪϮϦ.
4. ϔϲϳϡϮϯϣϩϳϦ ϲϯ ϯϳ ϣϦϳ ϲϳϣϩϦ ϭϦϧ

ϥϴ ϰϡ ϭЀϳ Ϯϩ ϫϡ ϭϩ ϫϴϬϽ ϳϴ ϱϼ
 ϩ ϩ϶ ϫϱϡϳ ϫϩ ϭϩ 

϶ϡϱϡϫϳϦϱϩϲϳϩϫϡϭϩ: ϫ ϫϡϧ
 ϥϯϪ ϰϯ Ϩϩ Ϸϩϩ ϰϦϱ ϣϯ Ϥϯ ϲϳϯϬϢ Ϸϡ ϰϯϥ ϢϦ ϱϩ ϳϦ ϲϯ ϯϳ ϣϦϳ ϲϳϣϴ Ͽ

-
Ϻ
ϴϿ

 ϰϯ Ϩϩ ϷϩϿ
 ϩϨ ϣϳϯ ϱϯ Ϥϯ ϲϳϯϬϢϷϡ.

ϐ
ρ
ύ
Ϡ
ϓώ

ω
ϋ
ω

 ϋ
ϔό

ϝϓϔ
ϑϜ

ρ
) ϒ

ϯ ϵ
ϩϪ ϲϫϩϪ ϲϯϢϯϱ ϣ ϋ

ϩϦϣϦ,
ς) «ϟ

Ϯϯϲϳϩ ϸϦϲϳ ϮϯϦ ϨϦϱϷϡϬϯ»,
σ

) «ςϴϱϬϡϫϩ Ϯϡ σ
ϯϬϤϦ»,

τ) «υ
ϯϫϳϯϱ χ

ϩϣϡϤϯ».

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)
ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. ϔϲϳϡϮϯϣϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ ϭϦϧ
ϥϴ ϵϴϮϫϷϩЀϭϩ ϩ ϲϴϢϻϦϫϳϡϭϩ ϤϯϲϴϥϡϱϲϳϣϦϮϮϯϪ 

ϣϬϡϲϳϩ ϑϯϲϲϩϪϲϫϯϪ ϕ
ϦϥϦϱϡϷϩϩ, ϫϯϳϯϱϼ

Ϧ ϩ϶ ϩϲϰϯϬϮЀϿ
ϳ: ϫ ϫϡϧ

ϥϯϪ ϰϯϨϩϷϩϩ, ϥϡϮϮϯϪ 
ϣ ϰϦϱϣϯϭ ϲϳϯϬϢϷϦ, ϰϯϥϢϦϱϩϳϦ ϲϯϯϳϣϦϳϲϳϣϴϿ

Ϻ
ϴϿ

 ϰϯϨϩϷϩϿ
 ϩϨ ϣϳϯϱϯϤϯ ϲϳϯϬϢϷϡ.

ϕ
ϔ
ώ
ϋ
ϗ
ω
ω

ρ
) ϴϳϣϦϱϧ

ϥϦϮϩϦ ϩϨϭϦϮϦϮϩЀ ϤϱϡϮϩϷ ϭϦϧ
ϥϴ ϲϴϢϻϦϫϳϡϭϩ ϑϕ

,
ς) ϴϰϱϡϣϬϦϮϩϦ ϵ

ϦϥϦϱϡϬϽϮϯϪ ϲϯϢϲϳϣϦϮϮϯϲϳϽϿ
,

σ
) ϮϡϨϮϡϸϦϮϩϦ Ϯϡ ϥϯϬϧ

ϮϯϲϳϽ ϐ
ϱϦϥϲϦϥϡϳϦϬЀ ϗ

ϦϮϳϱϡϬϽϮϯϤϯ ϢϡϮϫϡ ϑϕ
,

τ) ϱϡϨϱϡϢϯϳϫϡ ϵ
ϦϥϦϱϡϬϽϮϯϤϯ ϢϿ

ϥϧ
Ϧϳϡ,

υ
) ϯϲϴϺ

ϦϲϳϣϬϦϮϩϦ ϰϯϭϩϬϯϣϡϮϩЀ.
ϒ
ϔ
ςϛ

φϋ
ϓϜ

 τϏ
ϒ
ϔυ

ρ
ϑϒ

ϓσ
φώ

ώ
Ϗ
ϊ

 σό
ρ
ϒ
ϓω

 ϑϕ
1) ϐ

ϱϦϨϩϥϦϮϳ ϑϕ
,

2) ϒ
ϯϣϦϳ ϕ

ϦϥϦϱϡϷϩϩ,
3) τϯϲϴϥϡϱϲϳϣϦϮϮϡЀ υ

ϴϭϡ,
4) ϐ

ϱϡϣϩϳϦϬϽϲϳϣϯ ϑϕ
.

2. τϱϡϧ
ϥϡϮϫϡ ϑϯϲ ϲϩϩ υ

. ϱϦ Ϲ
ϩ Ϭϡ ϣϼ

ϥϣϩϮϴϳϽ ϲϣϯϿ
 ϫϡϮ ϥϩ ϥϡ ϳϴ ϱϴ ϣ ϫϡ ϸϦ ϲϳϣϦ 

ϫϡϮϥϩϥϡϳϡ Ϯϡ ϰϯϲϳ ϐ
ϱϦ Ϩϩ ϥϦϮ ϳϡ ϑϕ

. Ϗ
ϥϮϡϫϯ, ϯϨϮϡ ϫϯ ϭϩϣ Ϲ

ϩϲϽ ϲ ϦЂ ϥϯϫϴϭϦϮϳϡϭϩ, ϩϨ-
Ϣϩ ϱϡ ϳϦϬϽ ϮϡЀ ϫϯϭϩϲϲϩЀ ϯϳ ϫϡ Ϩϡ Ϭϡ ϦϪ ϣ ϱϦϤϩϲϳϱϡϷϩϩ. ώ

ϡϪ ϥϩ ϳϦ ϣ ϰϱϩ ϣϦ ϥЂϮ Ϯϯϭ ϲϰϩϲϫϦ 
ϣϯϨ ϭϯϧ

 Ϯϼ
Ϧ ϰϱϩϸϩϮϼ

 ϯϳϫϡϨϡ.
1) Ϥϱϡϧ

ϥϡϮϫϦ υ
. ϮϦ ϥϡϣ Ϯϯ ϩϲϰϯϬϮϩϬϯϲϽ 30 ϬϦϳ,

2) Ϥϱϡϧ
ϥϡϮϫϡ υ

. ϮϦ Ѐϣ ϬЀ Ϧϳ ϲЀ Ϥϱϡϧ
ϥϡϮϫϯϪ ϑϕ

 ϰϯ ϱϯϧ
ϥϦϮϩϿ

,
3) Ϥϱϡϧ

ϥϡϮϫϡ υ
. Ѐϣ ϬЀ Ϧϳ ϲЀ ϡϳϦϩϲϳϫϯϪ,

4) Ϥϱϡϧ
ϥϡϮϫϡ υ

. Ϯϡ ϳϦϱ ϱϩ ϳϯ ϱϩϩ ϑϕ
 ϰϯ ϲϳϯ ЀϮ Ϯϯ ϰϱϯϧ

ϩϣϡϦϳ 3 Ϥϯϥϡ,
5) Ϥϱϡϧ

ϥϡϮϫϡ υ
. ϮϦ ϩϭϦϦϳ ϣϼ

ϲ Ϲ
Ϧ Ϥϯ ϯϢϱϡϨϯϣϡϮϩЀ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. σ
ϯ ϭϮϯϤϩ϶ Ϥϯϲϴϥϡϱϲϳϣϡ϶ ϣϣϦϥЂϮ ϣϯϨϱϡϲϳϮϯϪ ϷϦϮϨ ϥϬЀ ϯϲϴϺ

ϦϲϳϣϬϦϮϩЀ 
Ϥϱϡϧ

ϥϡϮϩϮϯϭ ϰϱϡϣϡ ϩϨϢϩϱϡϳϽ ϩ Ϣϼ
ϳϽ ϩϨϢϱϡϮϮϼ

ϭ ϣ ϯϱϤϡϮϼ
 ϤϯϲϴϥϡϱϲϳϣϦϮϮϯϪ 

ϣϬϡϲϳϩ. ϒ
ϯϯϳϣϦϳϲϳϣϴϦϳ Ϭϩ Ͼϳϯϳ ϷϦϮϨ ϷϦϮϮϯϲϳЀϭ ϥϦϭϯϫϱϡϳϩϸϦϲϫϯϤϯ ϯϢϺ

Ϧϲϳϣϡ? 
ϒ
ϵ
ϯϱϭϴϬϩϱϴϪϳϦ ϳϱϩ ϯϢϯϲϮϯϣϡϮϩЀ ϲϣϯϦϤϯ ϭϮϦϮϩЀ.

2. ϒ
 ϰϯϭϯϺ

ϽϿ
 ϳϱϦ϶ ϰϱϩϭϦϱϯϣ ϰϱϯϩϬϬϿ

ϲϳϱϩϱϴϪϳϦ ϯϲϯϢϦϮϮϯϲϳϩ ϰϱϡϣϬϦϮϩЀ ϰϡϱϳϩϩ 
ϫϯϮϲϦϱϣϡϳϩϣϮϯϤϯ ϳϯϬϫϡ.

ϑϦϤϴϬЀϳ.
 ϔϔυ

ϒ
ϯϷϩϯϬϯϤϩ ϯϰϱϯϲϩϬϩ ϲϯϣϦϱϹ

ϦϮϮϯϬϦϳϮϩ϶ Ϥϱϡϧ
ϥϡϮ ϲϳϱϡϮϼ

 Z. ω
ϭ ϨϡϥϡϣϡϬϩ ϣϯϰϱϯϲ: 

«ϑϦϨϴϬϽϳϡϳϼ
 ϫϡϫϩ϶ ϣϼ

Ϣϯϱϯϣ ϣ ϮϡϩϢϯϬϽϹ
ϦϪ ϲϳϦϰϦϮϩ ϣϬϩЀϿ

ϳ Ϯϡ ϣϡϹ
ϴ ϧ

ϩϨϮϽ, 
Ϯϡ ϰϯϬϯϧ

ϦϮϩϦ ϥϦϬ ϣ ϲϳϱϡϮϦ?»
ϑϦϨϴϬϽϳϡϳϼ

 ϯϰϱϯϲϡ ϰϱϦϥϲϳϡϣϬϦϮϼ
 ϣ ϳϡϢϬϩϷϦ.

σ
ϡϱϩϡϮϳϼ

 ϯϳϣϦϳϯϣ
σ
ϬϩЀϿ

ϳ (%
 ϯϳ ϸϩϲϬϡ ϯϰϱϯϹ

ϦϮϮϼ
϶)

Ϯϡ ϭϯϿ
 ϧ
ϩϨϮϽ

Ϯϡ ϧ
ϩϨϮϽ ϲϳϱϡϮϼ

ϐ
ϱϦϨϩϥϦϮϳϲϫϩϦ ϣϼ

Ϣϯϱϼ
23

54
ϐ
ϡϱϬϡϭϦϮϳϲϫϩϦ ϣϼ

Ϣϯϱϼ
 

4
11

σ
ϼ
Ϣϯϱϼ

 ϣ ϨϡϫϯϮϯϥϡϳϦϬϽϮϼ
Ϧ ϲϯϢϱϡϮϩЀ ϱϦϤϩϯϮϯϣ 

5
3

σ
ϼ
Ϣϯϱϼ

 ϣ ϯϱϤϡϮϼ
 ϭϦϲϳϮϯϤϯ ϲϡϭϯϴϰϱϡϣϬϦϮϩЀ 

27
10

ώ
ϩϫϡϫϩϦ ϮϦ ϣϬϩЀϿ

ϳ
20

12
σ
ϲϦ ϣϬϩЀϿ

ϳ
7

25
ψϡϳϱϴϥϮЀϿ

ϲϽ ϯϳϣϦϳϩϳϽ 
14

7

ϒ
ϥϦϬϡϪϳϦ ϣϼ

ϣϯϥϼ
 ϯ ϣϬϩЀϮϩϩ ϣϼ

Ϣϯϱϯϣ ϱϡϨϬϩϸϮϼ
϶ ϴϱϯϣϮϦϪ ϡ) Ϯϡ ϧ

ϩϨϮϽ Ϥϱϡϧ
ϥϡϮ; 

Ϣ) Ϯϡ ϧ
ϩϨϮϽ ϲϳϱϡϮϼ

. Ϗ
ϢϻЀϲϮϩϳϦ ϯϳϬϩϸϩϦ ϣ ϯϷϦϮϫϦ Ϥϱϡϧ

ϥϡϮϡϭϩ ϣϬϩЀϮϩЀ ϱϡϨϬϩϸϮϼ
϶ 

ϣϼ
Ϣϯϱϯϣ Ϯϡ ϩ϶ ϧ

ϩϨϮϽ ϩ ϧ
ϩϨϮϽ ϲϳϱϡϮϼ

.



40
41

ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ
ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ω
ϒ
ϓϏ

ϑω
Ϡ

    10 ϫϬϡϲϲ
σ϶ϯϥϮϯϪ ϫϯϮϳϱϯϬϽ

σ
ρ
ϑω

ρ
ώ
ϓ 2

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ώ
ϩϧ

Ϧ ϰϱϩ ϣϦ ϥϦϮ ϰϦ ϱϦ ϸϦϮϽ ϳϦϱϭϩϮϯϣ. σ
ϼ
ϢϦϱϩϳϦ ϳϦ, ϫϯϳϯϱϼ

Ϧ ϯϳ Ϯϯ ϲЀϳ ϲЀ ϫ ϲϯ Ϣϼ
 ϳϩ-

Ѐϭ X
V

III ϣ.:
1) ϫϯϬϬϦϤϩϩ,
2) ϵ

ϩϲϫϡϬ,
3) ϢϩϱϯϮϯϣϺ

ϩϮϡ,
4) ϨϦϭ ϲϫϡЀ ϴϰϱϡϣϡ,
5) ϯϳϱϴϢ.

2. ϋ
ϡϫϩϦ ϳϱϩ ϩϨ ϰϦϱϦϸϩϲϬϦϮϮϼ

϶ ϩϭЂϮ ϯϳϮϯϲЀϳϲЀ ϫ ϩϲϳϯϱϩϩ ϱϴϲϲϫϯϪ ϫϴϬϽϳϴϱϼ
 

X
I–X

III ϣϣ.? ψϡϰϩϹ
ϩϳϦ Ϣϴϫϣϼ

, ϫϯϳϯϱϼ
ϭϩ ϯϢϯϨϮϡϸϦϮϼ

 ϩϭϦϮϡ, ϣ ϰϱϡϣϩϬϽϮϯϪ 
ϰϯϲϬϦϥϯϣϡϳϦϬϽϮϯϲϳϩ.

ρ
) ρ

ϮϥϱϦϪ ϑϴϢϬЂϣ  
 

 
τ) υ

ϡϮϩϩϬ ψϡϳϯϸϮϩϫ
ς) ϭϩϳϱϯϰϯϬϩϳ ω

ϬϡϱϩϯϮ 
 

 
υ

) ρ
ϱϩϲϳϯϳϦϬϽ ϕ

ϩϯϱϡϣϡϮϳϩ
σ

) ϩϤϴϭϦϮ ϒ
ϩϬϽϣϦϲϳϱ 

 
 

φ) ϕ
Ϧϯϵ

ϡϮ τϱϦϫ
3. ψϡ ϰϯϬ Ϯϩ ϳϦ ϰϴ ϲϳϼ

Ϧ ЀϸϦϪ ϫϩ ϳϡϢ Ϭϩ Ϸϼ
, ϩϲ ϰϯϬϽ ϨϴЀ ϰϱϦϥ ϲϳϡϣ ϬϦϮ Ϯϼ

Ϧ ϣ ϰϱϩ ϣϦϥЂϮϮϯϭ 
Ϯϩϧ

Ϧ ϲϰϩϲ ϫϦ ϥϡϮ Ϯϼ
Ϧ. 

ϒ
ϯ Ϣϼ

 ϳϩϦ
υ
ϡϳϡ

ϔ
ϸϡϲϳ Ϯϩϫ(-ϩ)

ϒ
ϳϡ ϬϩϮ Ϥϱϡϥ ϲϫϡЀ Ϣϩϳϣϡ

σ
.ω

. Ϙ
ϴϪ ϫϯϣ

ϓϦ ϤϦ ϱϡϮ ϲϫϡЀ ϫϯϮ ϵ
Ϧ ϱϦϮ ϷϩЀ

ЀϮ ϣϡϱϽ – ϵ
Ϧϣ ϱϡϬϽ 1945 Ϥ.

τ.ϋ
. χ

ϴϫϯϣ
ϙ
ϳϴϱϭ ςϦϱ Ϭϩ Ϯϡ

1) Ϯϯ ЀϢϱϽ – ϥϦ ϫϡϢϱϽ 1943 Ϥ.
2) σ

ϩϲϬϯ-Ϗ
ϥϦϱ ϲϫϡЀ ϯϰϦ ϱϡ ϷϩЀ

3) ϩϿ
ϬϽ 1942 Ϥ. – 2 ϵ

Ϧϣ ϱϡ ϬЀ 1943 Ϥ.
4) ϡϰ ϱϦϬϽ – ϭϡϪ 1945 Ϥ.
5) ω

.σ
. ϒ

ϳϡ ϬϩϮ, ϕ
.υ

. ϑϴ ϨϣϦϬϽϳ, ϔ. Ϙ
Ϧϱ ϸϩϬϬϽ

6) ϩϿ
ϮϽ – ϡϣ Ϥϴϲϳ 1944 Ϥ.

7) 9 ϡϣ Ϥϴ ϲϳϡ – 2 ϲϦϮ ϳЀϢ ϱЀ 1945 Ϥ.
8) ω

.ϒ
. ϋϯϮϦϣ

9) Ϡ
ϲϲϫϯ-ϋ

ϩϹ
ϩϮЂϣϲϫϡЀ ϯϰϦ ϱϡ ϷϩЀ

3. ϔϲϳϡϮϯϣϩϳϦ ϲϯ ϯϳ ϣϦϳ ϲϳϣϩϦ ϭϦϧ
ϥϴ ϰϱϯ ϷϦϲ ϲϡ ϭϩ (ЀϣϬϦϮϩЀϭϩ, ϲϯϢϼ

ϳϩЀϭϩ) 
ϩ ϵ

ϡϫϳϡϭϩ, ϯϳ Ϯϯ ϲЀ Ϻ
ϩ ϭϩ ϲЀ ϫ Ͼϳϩϭ ϰϱϯ ϷϦϲ ϲϡϭ (ЀϣϬϦϮϩЀϭ, ϲϯϢϼ

ϳϩЀϭ): ϫ ϫϡϧ
 ϥϯϪ ϰϯ-

Ϩϩ Ϸϩϩ ϰϦϱ ϣϯ Ϥϯ ϲϳϯϬϢ Ϸϡ ϰϯϥ ϢϦ ϱϩ ϳϦ ϲϯ ϯϳ ϣϦϳ ϲϳϣϴ Ͽ
 Ϻ
ϴϿ

 ϰϯ Ϩϩ ϷϩϿ
 ϩϨ ϣϳϯ ϱϯ Ϥϯ ϲϳϯϬϢϷϡ.

ϐ
ϑϏ

ϗ
φ
ϒ
ϒ
Ϝ

 (Ϡ
σό

φ
ώ
ω
Ϡ

, ϒ
Ϗ
ς
Ϝ
ϓ
ω
Ϡ

)
ϕ
ρ
ϋ
ϓ
Ϝ

A
) ϤϯϲϴϥϡϱϲϳϣϦϮϮϼ

Ϧ ϰϱϦ ϯϢ ϱϡ Ϩϯ ϣϡ ϮϩЀ ϐ
Ϧϳϱϡ I

ς) ϥϦ Ѐ ϳϦϬϽ ϮϯϲϳϽ ϐ
.ρ

. ϒ
ϳϯϬϼ

ϰϩϮϡ
B

) ϰϱϡϣϬϦϮϩϦ ρ
ϬϦϫ ϲϦЀ ύ

ϩ϶ϡϪϬϯϣϩϸϡ
τ) ϫϮЀ ϧ

Ϧ ϮϩϦ ω
ϣϡϮϡ ϋ

ϡ Ϭϩ ϳϼ

1) ϰϯϢϦϥϡ Ϯϡ ϋϴ Ϭϩ ϫϯ ϣϯϭ ϰϯϬϦ
2) ϰϱϩϮЀϳϩϦ ϒ

ϯ Ϣϯϱ Ϯϯ Ϥϯ ϴϬϯϧ
ϦϮϩЀ

3) ϴϸϱϦϧ
ϥϦϮϩϦ ϫϯϬϬϦϤϩϪ

4) ϩϨϥϡϮϩϦ υ
Ϧ ϫϱϦ ϳϡ ϯ ϭϩϱϦ

5) ϲϯϨϥϡϮϩϦ ϶ϴ ϳϯ ϱϯϣ ϩ ϯϳϱϴϢϯϣ
6) ϰϯϥϡϣϬϦϮϩϦ ϣϯϲ ϲϳϡ ϮϩЀ ϣ ϓϣϦϱϩ

4. ϔϲϳϡϮϯϣϩϳϦ ϲϯ ϯϳ ϣϦϳ ϲϳϣϩϦ ϭϦϧ
ϥϴ ϰϡ ϭЀϳ Ϯϩ ϫϡ ϭϩ ϫϴϬϽ ϳϴ ϱϼ

 ϩ ϩ϶ ϫϱϡϳ ϫϩ ϭϩ 
϶ϡϱϡϫϳϦϱϩϲϳϩϫϡϭϩ: ϫ ϫϡϧ

 ϥϯϪ ϰϯ Ϩϩ Ϸϩϩ ϰϦϱ ϣϯ Ϥϯ ϲϳϯϬϢ Ϸϡ ϰϯϥ ϢϦ ϱϩ ϳϦ ϲϯ ϯϳ ϣϦϳ ϲϳϣϴ Ͽ
-

Ϻ
ϴϿ

 ϰϯ Ϩϩ ϷϩϿ
 ϩϨ ϣϳϯ ϱϯ Ϥϯ ϲϳϯϬϢϷϡ.

ϐ
ρ
ύ
Ϡ
ϓ
ώ
ω
ϋ
ω

 ϋ
ϔό

ϝϓ
ϔ
ϑϜ

ϖ
ρ
ϑρ

ϋ
ϓ
φ
ϑω

ϒ
ϓ
ω
ϋ
ω

ρ
) «ϒ

Ϭϯϣϯ ϯ ϰϯϬϫϴ ω
ϤϯϱϦϣϦ»

ς) «υ
ϯϭϯϲϳϱϯϪ»

σ
) ϫϡϱ ϳϩ Ϯϡ «ςϯЀϱϼ

ϮЀ ύ
ϯϱϯϨϯϣϡ»

τ) ϱϯϭϡϮ «ϓϩ϶ϩϪ υ
ϯϮ»

1) ϡϣϳϯϱ – ω
.φ. ϑϦϰϩϮ,

2) ϰϱϯ ϩϨ ϣϦ ϥϦ ϮϩϦ Ϣϼ
Ϭϯ Ϯϡ ϰϩ ϲϡ Ϯϯ ϣ ϰϦ ϱϩ ϯϥ ϱϴ ϫϯ ϣϯϥ ϲϳϣϡ 

ϒ
ϒ
ϒ
ϑ ό

.ω
. ςϱϦϧ

ϮϦϣϡ,
3) ϡϣϳϯϱ – ϲϣЀ Ϻ

ϦϮ Ϯϩϫ ϒ
ϩϬϽϣϦϲϳϱ,

4) ϯϰϩ ϲϼ
 ϣϡ Ϧ ϭϼ

Ϧ ϲϯ Ϣϼ
 ϳϩЀ ϰϱϯ ϩϨϯ Ϲ

Ϭϩ ϣ X
II ϣ.,

5) ϡϣ ϳϯ ϱϴ Ϣϼ
Ϭϡ ϰϱϩ ϲϴϧ

 ϥϦ Ϯϡ ώ
ϯ ϢϦ ϬϦϣ ϲϫϡЀ ϰϱϦϭϩЀ,

6) ϲϿ
ϧ
Ϧϳ ϩϬ ϬϿ

 ϲϳϱϩ ϱϴ Ϧϳ ϲϯ Ϣϼ
 ϳϩЀ ϷϦϱ ϫϯϣ Ϯϯ Ϥϯ ϱϡϲϫϯϬϡ.

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)
ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϖ
ρ
ϑρ

ϋ
ϓφϑω

ϒ
ϓω

ϋ
ω

1) ϡϣϳϯϱ ϥϡϮ Ϯϯ Ϥϯ ϰϱϯ ϩϨ ϣϦ ϥϦ ϮϩЀ Ϣϼ
Ϭ ϣϼ

 Ϯϴϧ
 ϥϦϮ ϰϯ ϫϩ ϮϴϳϽ ϒ

ϒ
ϒ
ϑ ϣ 50-Ϧ ϤϤ.,

2) ϡϣϳϯϱ ϥϡϮ Ϯϯ Ϥϯ ϳϣϯ ϱϦ ϮϩЀ Ѐϣ ϬЀϬ ϲЀ ϰϦϱϦϥϣϩϧ
Ϯϩϫϯϭ,

3) ϡϣϳϯϱ ϥϡϮ Ϯϯ Ϥϯ ϰϱϯ ϩϨ ϣϦ ϥϦ ϮϩЀ σ
. ϒϴϱϩϫϯϣ,

4) ϥϡϮϮϼ
Ϧ ϰϱϡ ϣϩ Ϭϡ ϴϳϣϦϱ ϧ

ϥϦ Ϯϼ
 ϣ X

V
III ϣ.,

5) Ͼϳϯϳ ϰϡ ϭЀϳ Ϯϩϫ ϫϴϬϽ ϳϴ ϱϼ
 ϲϯ ϨϥϡϮ ϣ ϸϦϲϳϽ ϰϯ ϢϦ ϥϼ

 Ϯϡϥ ϣϮϦϹ
 Ϯϩϭ ϣϱϡϤϯϭ,

6) ϡϣϳϯϱϴ ϥϡϮ Ϯϯ Ϥϯ ϳϣϯ ϱϦ ϮϩЀ Ϣϼ
Ϭϡ ϰϱϩ ϲϴϧ

 ϥϦ Ϯϡ ώ
ϯ ϢϦ ϬϦϣ ϲϫϡЀ ϰϱϦϭϩЀ.

5. ϔϲϳϡϮϯϣϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ ϭϦϧ
ϥϴ ϰϡϱϳϩϪϮϯ-ϤϯϲϴϥϡϱϲϳϣϦϮϮϼ

ϭϩ ϱϴϫϯϣϯϥϩϳϦϬЀϭϩ 
ϩ ϩϲϳϯϱϩϸϦϲϫϩϭϩ ϲϯϢϼ

ϳϩЀϭϩ.
ϕ
ρ
ύ
ω
ό
ω
ω

 ϐ
ρ
ϑϓω

ϊ
ώ
Ϝ
ϖ

 ω
 τϏ

ϒ
ϔυ

ρ
ϑϒ

ϓσ
φώ

ώ
Ϝ
ϖ

 υ
φϠ

ϓφό
φϊ

ρ
) σ

.ω
. ό

ϦϮϩϮ
ς) ω

.σ
. ϒ

ϳϡϬϩϮ
σ

) ώ
.ϒ

. ϖ
ϱϴϺ

Ђϣ
τ) ύ

.ϒ
. τϯϱϢϡϸЂϣ

ω
ϒ
ϓϏ

ϑω
Ϙ
φϒ

ϋ
ω
φ ϒ

Ϗ
ςϜ

ϓω
Ϡ

1) I ϒ
ϻϦϨϥ ϮϡϱϯϥϮϼ

϶ ϥϦϰϴϳϡϳϯϣ ϒ
ϒ
ϒ
ϑ,

2) ϰϱϩϮЀϳϩϦ ϰϬϡϮϡ τϏ
Ϟό

ϑϏ
,

3) ϰϦϱϣϼ
Ϫ ϰϯϬЂϳ ϸϦϬϯϣϦϫϡ ϣ ϫϯϲϭϯϲ,

4) ϣϣϯϥ ϲϯϣϦϳϲϫϩ϶ ϣϯϪϲϫ ϣ ρ
ϵ
ϤϡϮϩϲϳϡϮ,

5) ϰϯϥϰϩϲϡϮϩϦ ϲϯϣϦϳϲϫϯ-ϤϦϱϭϡϮϲϫϯϤϯ υ
ϯϤϯϣϯϱϡ ϯ ϮϦϮϡϰϡϥϦϮϩϩ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. ϑϡϲ ϲϭϯϳ ϱϩ ϳϦ ϲ϶Ϧϭϴ ϲϯ Ϣϼ
 ϳϩϪ ϯϥ Ϯϯ Ϥϯ ϩϨ ϰϦ ϱϩ ϯ ϥϯϣ σ

Ϧ Ϭϩ ϫϯϪ Ϗ
ϳϦ ϸϦ ϲϳϣϦϮ ϮϯϪ ϣϯϪϮϼ

 
ϩ ϣϼ

 ϰϯϬ Ϯϩ ϳϦ Ϩϡ ϥϡ ϮϩϦ:
1) Ϯϡ ϰϩ Ϲ

ϩ ϳϦ Ϯϡ Ϩϣϡ ϮϩϦ Ϥϯ ϱϯ ϥϡ, ϯϢϯ ϨϮϡ ϸϦϮ Ϯϯ Ϥϯ Ϯϡ ϲ϶ϦϭϦ Ϸϩϵ
 ϱϯϪ «1»;

2) Ϩϡ ϰϯϬ Ϯϩ ϳϦ ϰϱϯ ϰϴϲϫ ϣ ϲϬϦ ϥϴ Ͽ
 Ϻ
ϦϪ ϵ

ϱϡϨϦ: «ω
ϨϯϢ ϱϡϧ

ЂϮϮϯϦ Ϯϡ ϲ϶ϦϭϦ ϲϱϡ ϧ
Ϧ ϮϩϦ 

ϰϱϯ ϩϨϯ Ϲ
Ϭϯ ϣ ϳϼ

 ϲЀ ϸϡ ϥϦ ϣЀϳϽ ϲϯϳ ϲϯϱϯϫ ______ Ϥϯϥϴ»;
3) ϫϡϫϩϦ ϲϴϧ

 ϥϦ ϮϩЀ, ϯϳ Ϯϯ ϲЀ Ϻ
ϩ Ϧ ϲЀ ϫ ϲϯ Ϣϼ

 ϳϩ Ѐϭ, ϯϢϯ ϨϮϡ ϸϦϮ Ϯϼ
ϭ Ϯϡ ϲ϶ϦϭϦ, Ѐϣ ϬЀ-

Ͽ
ϳ ϲЀ ϣϦϱ Ϯϼ

 ϭϩ? σ
ϼ

 ϢϦ ϱϩ ϳϦ ϳϱϩ ϲϴϧ
 ϥϦ ϮϩЀ ϩϨ Ϲ

Ϧϲϳϩ ϰϱϦϥ Ϭϯ ϧ
ϦϮ Ϯϼ

϶. ψϡ ϰϩ Ϲ
ϩ ϳϦ 

ϣ ϳϡϢ Ϭϩ Ϸϴ Ϸϩϵ
ϱϼ

, ϰϯϥ ϫϯ ϳϯ ϱϼ
 ϭϩ ϯϮϩ ϴϫϡ Ϩϡ Ϯϼ

.
1) σ

 ϰϦ ϱϩ ϯϥ Ϣϯ Ϧ ϣϼ
϶ ϥϦϪ ϲϳϣϩϪ, ϯϢϯ ϨϮϡ ϸϦϮ Ϯϼ

϶ 
Ϯϡ ϲ϶ϦϭϦ, ϣ ϳϼ

Ϭϴ ϰϱϯ ϳϩϣ Ϯϩ ϫϡ ϰϱϯ ϣϯ ϥϩ ϬϡϲϽ 
ϰϡϱ ϳϩ ϨϡϮ ϲϫϡЀ ϯϰϦ ϱϡ ϷϩЀ «ϑϦϬϽ ϲϯ ϣϡЀ ϣϯϪϮϡ».
2) σ

 ϳϦ ϸϦ ϮϩϦ ϣϲϦϪ Ϣϩϳϣϼ
 ϯϲϴ Ϻ

Ϧϲϳϣ ϬЀ ϬϯϲϽ Ϯϡ-
ϲϳϴϰ ϬϦ ϮϩϦ ϋ

ϱϡϲ ϮϯϪ ϡϱϭϩϩ.
3) σ

 ϱϦ ϨϴϬϽ ϳϡ ϳϦ Ϣϩϳϣϼ
 Ϣϼ

Ϭϩ ϯϲϣϯ Ϣϯϧ
 ϥϦ Ϯϼ

 Ϥϯ-
ϱϯ ϥϡ, ϯϢϯ ϨϮϡ ϸϦϮ Ϯϼ

Ϧ Ϸϩϵ ϱϡ ϭϩ «2» ϩ «4».
4) ςϬϩϨ ϮϡϲϦϬЂϮϮϯϤϯ ϰϴϮϫ ϳϡ, ϯϢϯ ϨϮϡ ϸϦϮ Ϯϯ Ϥϯ 
Ϸϩϵ

 ϱϯϪ «3», ϰϱϯ ϩϨϯ Ϲ
Ϭϯ ϫϱϴϰ ϮϦϪ Ϲ

ϦϦ ϳϡϮ-
ϫϯ ϣϯϦ ϲϱϡ ϧ

Ϧ ϮϩϦ σ
Ϧ Ϭϩ ϫϯϪ Ϗ

ϳϦ ϸϦ ϲϳϣϦϮ ϮϯϪ 
ϣϯϪϮϼ

.
5) ώ

Ϧ ϭϦϷ ϫϩ ϭϩ ϣϯϪ ϲϫϡ ϭϩ ϣ Ͼϳϯϭ ϲϱϡ ϧ
Ϧ Ϯϩϩ ϫϯ-

ϭϡϮ ϥϯ ϣϡϬ ϤϦ ϮϦ ϱϡϬ-ϵϦϬϽϥ ϭϡϱ Ϲ
ϡϬ ϕ

. ϐ
ϡ ϴ ϬϿ

ϲ.
6) ςϩϳϣϡ, ϲϯ Ϣϼ

 ϳϩЀ ϫϯ ϳϯ ϱϯϪ ϯϢϯ ϨϮϡ ϸϦ Ϯϼ
 

Ϯϡ ϲ϶ϦϭϦ, ϰϱϯ ϶ϯ ϥϩ Ϭϡ Ϯϡ ϢϦ ϱϦ Ϥϡ϶ ϱϦϫϩ σ
ϯϬϤϩ.

2. ϐ
ϦϱϣϡЀ ϸϦϳ ϣϦϱϳϽ X

V
III ϣ. ϣ ϑϯϲ ϲϩϩ Ϣϼ

Ϭϡ ϯϨϮϡ ϭϦ Ϯϯ ϣϡ Ϯϡ ϰϱϯϣϦϥϦϮϩϦϭ Ϲ
ϩ ϱϯ ϫϯ ϭϡϲ-

Ϲ
ϳϡϢ Ϯϼ

϶ ϰϱϦϯϢϱϡϨϯϣϡϮϩϪ. Ϗ
ϢϻЀϲϮϩϳϦ, ϸϦϭ Ϣϼ

Ϭϡ ϣϼ
 Ϩϣϡ Ϯϡ ϮϦϯϢ϶ϯϥϩϭϯϲϳϽ ϰϱϯ ϣϦ ϥϦ-

ϮϩЀ ϰϦϳϱϯϣϲϫϩ϶ ϰϱϦ ϯϢ ϱϡ Ϩϯ ϣϡ ϮϩϪ (ϰϱϩϣϦϥϩϳϦ ϳϱϩ ϯϢϻЀϲϮϦϮϩЀ).

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

ώ
ϡϰϩϹ

ϩϳϦ ϲϯϸϩϮϦϮϩϦ-ϱϡϲϲϴϧ
ϥϦϮϩϦ Ϯϡ ϳϦϭϴ: «Ϙ

ϳϯ ϳϡϫϯϦ ϩϲϳϯϱϩЀ?».

ϑϦϤϴϬЀϳ.
 ϔϔυ

Ϗ
ϷϦϮϩϳϦ ϩϭϦϿ

Ϻ
ϩϦϲЀ ϴ σ

ϡϲ ϨϮϡϮϩЀ ϰϯ ϩϲϳϯϱϩϩ ϑϯϲϲϩϩ. ϋ
ϡϫϩϦ ϰϦϱϩϯϥϼ

 σ
ϼ

 
ϰϯϭϮϩϳϦ ϶ϴϧ

Ϧ ϣϲϦϤϯ? Ϙ
ϳϯ ϮϦϯϢ϶ϯϥϩϭϯ ϲϥϦϬϡϳϽ, ϸϳϯϢϼ

 ϣϯϲϰϯϬϮϩϳϽ ϨϮϡϮϩЀ?
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ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ
ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ω
ϒ
ϓϏ

ϑω
Ϡ

    10 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «Ϗ
ϳ υ

ϱϦϣϮϦϪ ϑϴϲϩ ϫ ϑϯϲϲϩϪϲϫϯϭ
ϴ Ϥϯϲϴϥϡϱϲϳϣϴ»

σ
ρ
ϑω

ρ
ώ
ϓ 1

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐ
ϱϦϥϭϦϳϮϼ

Ϧ 
ϱϦϨϴϬϽϳϡϳϼ

1. υ
ϡϪϳϦ ϯϰϱϦϥϦϬϦϮϩЀ ϰϯϮЀϳϩЀϭ «Ϩϡϫϴϰ», «ϭϦϲϳϮϩϸϦϲϳϣϯ», «ϣϩϱϡ».

2. ϐ
ϦϱϦϸϩϲϬϩϳϦ ϰϱϩϸϩϮϼ

 ϣϯϨϣϼ
Ϲ
ϦϮϩЀ ύ

ϯϲϫϣϼ
.

3. ϔϲϳϡϮϯϣϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ ϭϦϧ
ϥϴ ϳϦϱϭϩϮϡϭϩ ϩ ϩ϶ ϯϰϱϦϥϦϬϦϮϩЀϭϩ.

ϓφϑύ
ω
ώ
Ϝ

A
) ϢϡϱϺ

ϩϮϡ,
ς) ϰϯϲϡϥ,
B

) ϱϡϥϡ,
τ) Ϣϼ

ϬϩϮϡ.
Ϗ
ϐ
ϑφυ

φό
φώ

ω
Ϡ

1) ϮϡϱϯϥϮϯϦ ϲϫϡϨϡϮϩϦ ϯ ϰϯϥϣϩϤϡ϶ ϤϦϱϯϦϣ,
2) ϲϯϣϦϳ ϨϮϡϳϩ ϣ σ

ϦϬϩϫϯϭ ϫϮЀϧ
ϦϲϳϣϦ ό

ϩϳϯϣϲϫϯϭ,
3) ϳϱϴϥ Ϩϡϣϩϲϩϭϼ

϶ ϫϱϦϲϳϽЀϮ ϣ ϶ϯϨЀϪϲϳϣϦ ϨϦϭϬϦϣϬϡϥϦϬϽϷϡ,
4) ϯϢϺ

ϩϮϡ ϴ ϣϯϲϳϯϸϮϼ
϶ ϲϬϡϣЀϮ,

5) ϳϯϱϤϯϣϯ-ϱϦϭϦϲϬϦϮϮϡЀ ϸϡϲϳϽ Ϥϯϱϯϥϡ.
4. σ

ϼ
ϢϦϱϩϳϦ ϩϨ ϲϰϩϲϫϡ ϳϱϩ ϲϯϢϼ

ϳϩЀ, ϯϳϮϯϲЀϺ
ϩ϶ϲЀ ϫ ϰϱϡϣϬϦϮϩϿ

 ω
ϣϡϮϡ III, 

ϩ ϨϡϰϩϹ
ϩϳϦ ϮϯϭϦϱϡ, ϰϯϥ ϫϯϳϯϱϼ

ϭϩ ϯϮϩ ϴϫϡϨϡϮϼ
, ϣ ϯϳϣϦϳ.

1) ϰϱϩϲϯϦϥϩϮϦϮϩϦ ϒ
ϭϯϬϦϮϲϫϡ,

2) ϣϣϦϥϦϮϩϦ ϤϯϲϴϥϡϱϲϳϣϦϮϮϯϤϯ ϤϦϱϢϡ – ϥϣϴϤϬϡϣϯϤϯ ϯϱϬϡ,
3) ϰϱϩϲϯϦϥϩϮϦϮϩϦ ώ

ϯϣϤϯϱϯϥϡ,
4) ϱϡϲϷϣϦϳ ϰϱϩϫϡϨϮϯϪ ϲϩϲϳϦϭϼ

,
5) ϲϯϨϥϡϮϩϦ ϲϳϱϦϬϦϷϫϯϤϯ ϣϯϪϲϫϡ,
6) ϰϯϲϳϱϯϪϫϡ ϫϱϡϲϮϯϫϩϱϰϩϸϮϯϤϯ ύ

ϯϲϫϯϣϲϫϯϤϯ ϋ
ϱϦϭϬЀ.

5. ϋ
ϡϫϩϦ ϲϯϢϼ

ϳϩЀ ϰϱϯϩϨϯϹ
Ϭϩ ϣ ϲϬϦϥϴϿ

Ϻ
ϩϦ Ϥϯϥϼ

: 882, 945–964, 1097, 1223, 1497.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
ϔϔυ

1. ϒϴϺ
ϦϲϳϣϴϦϳ ϳϯϸϫϡ ϨϱϦϮϩЀ, ϸϳϯ ϰϯϲϬϦϥϲϳϣϩЀ ϯϱϥϼ

ϮϲϫϯϤϯ ϣϬϡϥϼ
ϸϦϲϳϣϡ Ϯϡ  

ϑϴϲϩ Ϣϼ
Ϭϩ ϯϳϱϩϷϡϳϦϬϽϮϼ

ϭϩ. ω
ϲϰϯϬϽϨϴЀ ϩϲϳϯϱϩϸϦϲϫϩϦ ϨϮϡϮϩЀ, ϰϱϩϣϦϥϩϳϦ ϥϣϡ 

ϡϱϤϴϭϦϮϳϡ, ϫϯϳϯϱϼ
ϭϩ ϭϯϧ

Ϯϯ ϰϯϥϳϣϦϱϥϩϳϽ ϥϡϮϮϴϿ
 ϳϯϸϫϴ ϨϱϦϮϩЀ, ϩ ϥϣϡ ϡϱϤϴϭϦϮϳϡ, 

ϫϯϳϯϱϼ
ϭϩ ϭϯϧ

Ϯϯ ϦЂ ϯϰϱϯϣϦϱϤϮϴϳϽ. ϐ
ϱϩ ϩϨϬϯϧ

ϦϮϩϩ ϡϱϤϴϭϦϮϳϯϣ ϯϢЀϨϡϳϦϬϽϮϯ 
ϩϲϰϯϬϽϨϴϪϳϦ ϩϲϳϯϱϩϸϦϲϫϩϦ ϵ

ϡϫϳϼ
.

2. ϐ
ϱϯϸϳϩϳϦ ϯϳϱϼ

ϣϯϫ ϩϨ ϰϱϯϩϨϣϦϥϦϮϩЀ ϲϯϣϱϦϭϦϮϮϯϤϯ ϡϣϳϯϱϡ.
«σ

 ϰϦϱϣϼ
Ϧ ϧ

Ϧ Ϥϯϥϼ
 ϲϣϯϦϤϯ ϰϱϡϣϬϦϮϩЀ ϫϮЀϨϽ ϥϯϢϩϬϲЀ ϳϯϤϯ, ϸϳϯ ϣ ύ

ϯϲϫϣϴ 
ϩϨ σ

Ϭϡϥϩϭϩϱϡ Ϣϼ
Ϭϡ ϰϦϱϦϣϦϥϦϮϡ ϭϩϳϱϯϰϯϬϩϸϽЀ ϫϡϵ

Ϧϥϱϡ. Ϗ
Ϯ ϲϴϭϦϬ ϰϱϩϯϢϱϦϲϳϩ 

ϱϡϲϰϯϬϯϧ
ϦϮϩϦ ϭϩϳϱϯϰϯϬϩϳϡ ϐ

Ϧϳϱϡ, ϳϡϫ ϸϳϯ Ͼϳϯϳ ϲϣЀϳϩϳϦϬϽ ϧ
ϩϬ ϣ ύ

ϯϲϫϣϦ ϢϯϬϽ-
Ϲ
Ϧ, ϸϦϭ ϣ ϥϱϴϤϩ϶ ϭϦϲϳϡ϶. ϐ

Ђϳϱ ϴϭϦϱ ϩ Ϣϼ
Ϭ ϰϯϤϱϦϢϦϮ ϣ ϮϦϪ. τϱϯϢ ϲϣЀϳϯϤϯ ϭϴϧ

ϡ 
Ϣϼ

Ϭ ϥϬЀ ύ
ϯϲϫϣϼ

 ϳϡϫ ϧ
Ϧ ϥϱϡϤϯϷϦϮϦϮ, ϫϡϫ ϩ ϰϱϦϢϼ

ϣϡϮϩϦ ϧ
ϩϣϯϤϯ ϲϣЀϳϩϳϦϬЀ: ϣϼ

-
Ϣϯϱ ϐ

Ϧϳϱϡ ϫϡϨϡϬϲЀ ϣϮϴϹ
ϦϮϩϦϭ ςϯϧ

Ͻϩϭ. υ
ϱϴϤϩϦ ϫϮЀϨϽЀ ϶ϯϱϯϹ

ϯ ϣϩϥϦϬϩ ϣϡϧ
Ϯϼ

Ϧ 
ϰϯϲϬϦϥϲϳϣϩЀ ϾϳϯϤϯ ЀϣϬϦϮϩЀ ϩ ϲϦϱϥϩϬϩϲϽ; Ϯϯ ϰϯϰϱϡϣϩϳϽ ϥϦϬϯ ϣ ϲϣϯϿ

 ϰϯϬϽϨϴ ϴϧ
Ϧ 

ϮϦ ϭϯϤϬϩ. σ
ϯ ϣϲЂ ϰϱϯϥϯϬϧ

ϦϮϩϦ ϲϣϯϦϤϯ ϰϱϡϣϬϦϮϩЀ ϫϮЀϨϽ Ϭϯϣϫϯ ϰϯϬϽϨϯϣϡϬϲЀ ϯϢ-
ϲϳϯЀϳϦϬϽϲϳϣϡϭϩ, ϸϳϯϢϼ

, ϲ ϯϥϮϯϪ ϲϳϯϱϯϮϼ
, ϴϣϦϬϩϸϩϳϽ ϲϣϯϩ ϣϬϡϥϦϮϩЀ, ϲ ϥϱϴϤϯϪ – 

ϯϫϡϨϼ
ϣϡϳϽ ϣϬϩЀϮϩϦ Ϯϡ ϫϮЀϨϦϪ ϣ ϰϱϯϸϩ϶ ϱϴϲϲϫϩ϶ ϨϦϭϬЀ϶. σ

 Ͼϳϯϭ ϰϯϭϯϤϡϬϡ Ϧϭϴ 
ϢϯϬϦϦ ϣϲϦϤϯ ϮϡϸϡϣϹ

ϡЀϲЀ ϣϱϡϧ
ϥϡ ϭϦϧ

ϥϴ ϓϣϦϱϽϿ
 ϩ Ϗ

ϱϥϯϪ. ϋ
ϮЀϧ

ϩϣϹ
ϩϪ ϣ ϓϣϦϱϩ 

ϫϮЀϨϽ ρ
ϬϦϫϲϡϮϥϱ ύ

ϩ϶ϡϪϬϯϣϩϸ ϰϱϩϮЀϬ ϴϸϡϲϳϩϦ ϣ ϮϡϱϯϥϮϯϭ ϣϯϲϲϳϡϮϩϩ, ϣ ϫϯϳϯϱϯϭ 
ϳϣϦϱϩϸϩ ϴϢϩϬϩ Ϙ

ϯϬ-϶ϡϮϡ ϩ ϰϦϱϦϢϩϬϩ ϣϲϿ
 ϦϤϯ ϲϣϩϳϴ. ϔϨϢϦϫ ϯϸϦϮϽ ϱϡϲϲϦϱϥϩϬϲЀ, 

ϴϨϮϡϣ ϯϢ ϴϸϡϲϳϩ Ϙ
ϯϬ-϶ϡϮϡ, ϩ, ϰϯ ϮϦϫϯϳϯϱϼ

ϭ ϩϨϣϦϲϳϩЀϭ, ϰϯϲϬϡϬ Ϩϡ ϭϯϲϫϯϣϲϫϩϭ 
ϫϮЀϨϦϭ, Ϯϯ, ϰϯ ϥϱϴϤϩϭ ϩϨϣϦϲϳϩЀϭ, ϭϯϲϫϯϣϲϫϩϪ ϫϮЀϨϽ ϰϯϦ϶ϡϬ ϣ Ϗ

ϱϥϴ ϲϡϭ, ϳϯϱϯ-
ϰЀϲϽ ϣϯϲϰϯϬϽϨϯϣϡϳϽϲЀ ϳϣϦϱϲϫϩϭ ϰϱϯϩϲϹ

ϦϲϳϣϩϦϭ. ϔϨϢϦϫ ϥϡϬ Ϧϭϴ ЀϱϬϼ
ϫ Ϯϡ ϣϦ-

ϬϩϫϯϦ ϫϮЀϧ
ϦϮϩϦ ϩ 50 000 ϣϯϪϲϫϡ. ϐ

ϱϩϲϯϦϥϩϮϩϣ ϫ ϲϦϢϦ ϦϺ
Ђ ϫϮЀϨЀ ϲϴϨϥϡϬϽϲϫϯϤϯ, 

ϭϯϲϫϯϣϲϫϩϪ ϫϮЀϨϽ ϰϯϹ
ϦϬ ϣ ϓϣϦϱϲϫϴϿ

 ϣϯϬϯϲϳϽ; ϳϡϳϡϱϼ
 ϰϯϧ

ϤϬϩ Ϥϯϱϯϥϡ ϩ ϲϦϬϡ, 
ϬϿ

ϥϦϪ ϰϯϣϦϬϩ ϣ ϰϬϦϮ ϩ, ϰϯ ϣϼ
ϱϡϧ

ϦϮϩϿ
 ϬϦϳϯϰϩϲϷϡ, ϰϯϬϯϧ

ϩϬϩ ϰϴϲϳϴ ϣϲϿ
 ϨϦϭ-

ϬϿ
 ϑϴϲϲϫϴϿ

. ϒ
ϰϡϲϬϩϲϽ ϬϩϹ

Ͻ ύ
ϯϲϫϣϡ ϥϡ ώ

ϯϣϤϯϱϯϥ, ϫϯϳϯϱϼ
Ϫ ϥϡϬ ϳϡϳϡϱϲϫϩϭ ϣϯϦ-

ϣϯϥϡϭ 2000 ϤϱϩϣϦϮ ϲϦϱϦϢϱϡ ϩ ϭϮϯϧ
Ϧϲϳϣϯ ϥϡϱϯϣ. ρ

ϬϦϫϲϡϮϥϱ ϢϦϧ
ϡϬ ϣ ώ

ϯϣϤϯϱϯϥ, 
ϰϯϳϯϭ ϣ ϐ

ϲϫϯϣ, Ϯϯ ϩ ϯϳϳϴϥϡ ϦϤϯ ϣϼ
ϮϴϥϩϬϩ ϴϦ϶ϡϳϽ ϣ ό

ϩϳϣϴ. Ϗ
ϢϲϳϯЀϳϦϬϽϲϳϣϡ ϰϱϯ-

ϥϯϬϧ
ϡϬϩ ϢϬϡϤϯϰϱϩЀϳϲϳϣϯϣϡϳϽ ύ

ϯϲϫϣϦ…
»

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)
ϐϱϦϥϭϦϳϮϼϦ 
ϱϦϨϴϬϽϳϡϳϼ

5. ϔϲϳϡϮϯϣϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ ϭϦϧ
ϥϴ ϰϡϱϳϩЀϭϩ ϩ ϩ϶ ϬϩϥϦϱϡϭϩ: ϫ ϫϡϧ

ϥϯϪ ϰϯϨϩϷϩϩ 
ϰϦϱϣϯϤϯ ϲϳϯϬϢϷϡ ϰϯϥϢϦϱϩϳϦ ϲϯϯϳϣϦϳϲϳϣϴϿ

Ϻ
ϴϿ

 ϰϯϨϩϷϩϿ
 ϣϳϯϱϯϤϯ ϲϳϯϬϢϷϡ

ώ
ρ
ψσρ

ώ
ω
Ϡ

 ϐ
ρ
ϑϓ

ω
ϊ

ό
ω
υ
φ
ϑϜ

A
) «ϒ

ϯϿ
Ϩ 17 ϯϫϳЀϢϱЀ»

ς) ϑϒυ
ϑϐ

B
) ϋϯϮϲϳϩϳϴϷϩϯϮϮϯ-ϥϦϭϯϫϱϡϳϩϸϦϲϫϡЀ ϰϡϱϳϩЀ

τ) ϐ
ϡϱϳϩЀ ϲϯϷϩϡϬϩϲϳϯϣ-ϱϦϣϯϬϿ

ϷϩϯϮϦϱϯϣ 

1) σ
.ω

. ό
ϦϮϩϮ

2) σ
.ύ

. Ϙ
ϦϱϮϯϣ

3) ρ
.ω

. υ
ϴϢϱϯϣϩϮ

4) ϐ
.ώ

. ύ
ϩϬϿ

ϫϯϣ
5) ρ

.ω
. τϴϸϫϯϣ

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
ϔϔυ

1. ϑϡϲ ϲϭϯϳ ϱϩ ϳϦ ϲ϶Ϧϭϴ ϲϯ Ϣϼ
 ϳϩϪ ϯϥ Ϯϯ Ϥϯ ϩϨ ϰϦ ϱϩ ϯ ϥϯϣ σ

Ϧ Ϭϩ ϫϯϪ Ϗ
ϳϦ ϸϦ ϲϳϣϦϮ ϮϯϪ 

ϣϯϪϮϼ
 ϩ ϣϼ

 ϰϯϬ Ϯϩ ϳϦ Ϩϡ ϥϡ ϮϩϦ:

1) ϴϫϡ ϧ
ϩ ϳϦ Ϯϡ Ϩϣϡ ϮϩϦ Ϥϯ ϱϯ ϥϡ, ϯϢϯ ϨϮϡ ϸϦϮ Ϯϯ Ϥϯ Ϯϡ ϲ϶ϦϭϦ Ϸϩϵ

 ϱϯϪ «1»;
2) Ϩϡ ϰϯϬ Ϯϩ ϳϦ ϰϱϯ ϰϴϲϫ ϣ ϲϬϦ ϥϴ Ͽ

 Ϻ
ϦϪ ϵ

ϱϡϨϦ: «ω
ϨϯϢ ϱϡϧ

ЂϮϮϯϦ Ϯϡ ϲ϶ϦϭϦ ϲϱϡ ϧ
Ϧ ϮϩϦ 

ϰϱϯ ϩϨϯ Ϲ
Ϭϯ ϣ ϳϼ

 ϲЀ ϸϡ ϥϦ ϣЀϳϽ ϲϯϳ ϲϯϱϯϫ ______ Ϥϯϥϴ»;
3) ϫϡϫϩϦ ϲϴϧ

 ϥϦ ϮϩЀ, ϯϳ Ϯϯ ϲЀ Ϻ
ϩ Ϧ ϲЀ ϫ ϲϯ Ϣϼ

 ϳϩ Ѐϭ, ϯϢϯ ϨϮϡ ϸϦϮ Ϯϼ
ϭ Ϯϡ ϲ϶ϦϭϦ, Ѐϣ ϬЀ Ͽ

ϳ-
ϲЀ ϣϦϱ Ϯϼ

 ϭϩ? 
σ
ϼ
ϢϦ ϱϩ ϳϦ ϳϱϩ ϲϴϧ

 ϥϦ ϮϩЀ ϩϨ Ϲ
Ϧϲϳϩ ϰϱϦϥ Ϭϯ ϧ

ϦϮ Ϯϼ
϶. ψϡ ϰϩ Ϲ

ϩ ϳϦ ϣ ϳϡϢ Ϭϩ Ϸϴ Ϸϩϵ
ϱϼ

, 
ϰϯϥ ϫϯ ϳϯ ϱϼ

 ϭϩ ϯϮϩ ϴϫϡ Ϩϡ Ϯϼ
.

1) Ϯϡ ϲ϶ϦϭϦ ϯϢϯ ϨϮϡ ϸϦ Ϯϼ
 Ϣϯ Ϧ ϣϼ

Ϧ ϥϦϪ ϲϳϣϩЀ ϥϯ ϫϯϮϷϡ 1943 Ϥ.;
2) ϲϯ Ϣϼ

 ϳϩЀ, ϯϢϯ ϨϮϡ ϸϦϮ Ϯϼ
Ϧ Ϯϡ ϲ϶ϦϭϦ, Ѐϣϩ ϬϩϲϽ ϰϦϱ ϣϼ

ϭ Ϯϡ ϲϳϴϰ ϬϦ Ϯϩ Ϧϭ ϋ
ϱϡϲ-

ϮϯϪ ϡϱϭϩϩ ϣ ϶ϯϥϦ σ
Ϧ Ϭϩ ϫϯϪ Ϗ

ϳϦ ϸϦ ϲϳϣϦϮ ϮϯϪ ϣϯϪϮϼ
;

3) Ϯϡ ϲ϶ϦϭϦ ϯϢϯ ϨϮϡ ϸϦ Ϯϼ
 Ϣϯ Ϧ ϣϼ

Ϧ ϥϦϪ ϲϳϣϩЀ ϋ
ϱϡϲ ϮϯϪ ϡϱϭϩϩ ϣ ϶ϯϥϦ ϯϰϦ ϱϡ Ϸϩϩ 

«ϔϱϡϮ»;
4) ϴϸϡϲϳ Ϯϩ ϫϯϭ ϲϯ Ϣϼ

 ϳϩϪ, ϯϢϯ ϨϮϡ ϸϦϮ Ϯϼ
϶ Ϯϡ ϲ϶ϦϭϦ, Ѐϣ ϬЀϬ ϲЀ ϋ

.ϋ
. ϑϯ ϫϯϲ ϲϯϣ ϲϫϩϪ;

5) ϣ ϫϯϬϽ ϷϦ ϯϫϱϴ ϧ
Ϧ ϮϩЀ, ϯϢϯ  ϨϮϡ ϸϦϮ Ϯϯϭ Ϯϡ ϲ϶ϦϭϦ, ϯϫϡ Ϩϡ ϬϯϲϽ ϢϯϬϦϦ 2 ϭϬϮ 

ϮϦϭϦϷ ϫϩ϶ ϲϯϬ ϥϡϳ;
6) ϲϯ Ϣϼ

 ϳϩЀ, ϯϢϯ ϨϮϡ ϸϦϮ Ϯϼ
Ϧ Ϯϡ ϲ϶ϦϭϦ ϲϳϱϦϬ ϫϡ ϭϩ, Ϯϡ ϸϡ ϬϩϲϽ ϣ Ϯϯ ЀϢ ϱϦ 1942 Ϥ.

2. 1860–1870-Ϧ ϤϤ. ϣ ϑϯϲ ϲϩϩ Ϣϼ
Ϭϩ ϯϨϮϡ ϭϦ Ϯϯ ϣϡ Ϯϼ

 ϰϱϯ ϣϦ ϥϦ Ϯϩ Ϧϭ Ϲ
ϩ ϱϯ ϫϯ ϭϡϲ Ϲ

ϳϡϢ-
Ϯϼ

϶ ϰϱϦϯϢϱϡϨϯϣϡϮϩϪ, ϫϯ ϳϯ ϱϼ
Ϧ ϣϯϹ

Ϭϩ ϣ ϩϲ ϳϯ ϱϩϿ
 ϫϡϫ «Ϟ

ϰϯ϶ϡ  σ
Ϧ Ϭϩ ϫϩ϶ ϱϦϵ

ϯϱϭ». 
Ϗ
ϢϻЀϲϮϩϳϦ, ϸϦϭ Ϣϼ

Ϭϡ ϣϼ
 Ϩϣϡ Ϯϡ ϮϦ ϯϢ ϶ϯ ϥϩ ϭϯϲϳϽ ϰϱϯ ϣϦ ϥϦ ϮϩЀ ϱϦ ϵ

ϯϱϭ (ϰϱϩϣϦϥϩϳϦ ϳϱϩ 
ϯϢϻЀϲϮϦϮϩЀ).

ϋϯϭϭϴ Ϯϩϫ.
ϔϔυ

ώ
ϡϰϩϹ

ϩϳϦ ϲϯϸϩϮϦϮϩϦ-ϱϡϲϲϴϧ
ϥϦϮϩϦ Ϯϡ ϳϦϭϴ: «Ϙ

ϳϯ ϳϡϫϯϦ ϩϲϳϯϱϩЀ?».

ϑϦϤϴϬЀ ϳ.
 ϔϔυ

Ϗ
ϷϦϮϩϳϦ ϩϭϦϿ

Ϻ
ϩϦϲЀ ϴ σ

ϡϲ ϨϮϡϮϩЀ ϰϯ ϩϲϳϯϱϩϩ ϑϯϲϲϩϩ. ϋ
ϡϫϩϦ ϰϦϱϩϯϥϼ

 σ
ϼ

 
ϰϯϭϮϩϳϦ ϶ϴϧ

Ϧ ϣϲϦϤϯ? Ϙ
ϳϯ ϮϦϯϢ϶ϯϥϩϭϯ ϲϥϦϬϡϳϽ, ϸϳϯϢϼ

 ϣϯϲϰϯϬϮϩϳϽ ϨϮϡϮϩЀ?
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ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ
ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ω
ϒ
ϓϏ

ϑω
Ϡ

    10 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «Ϗ
ϳ υ

ϱϦϣϮϦϪ ϑϴϲϩ ϫ ϑϯϲϲϩϪϲϫϯϭ
ϴ Ϥϯϲϴϥϡϱϲϳϣϴ»

σ
ρ
ϑω

ρ
ώ
ϓ 2

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. υ
ϡϪϳϦ ϯϰϱϦϥϦϬϦϮϩЀ ϰϯϮЀϳϩЀϭ «ϱЀϥϯϣϩϸϩ», «ϫϯϱϭϬϦϮϩϦ», «ϷϦϮϳϱϡϬϩϨϯϣϡϮϮϯϦ 

Ϥϯϲϴϥϡϱϲϳϣϯ».
2. ώ

ϡϨϯϣϩϳϦ ϰϯϲϬϦϥϲϳϣϩЀ ϯϱϥϼ
ϮϲϫϯϤϯ ϮϡϹ

ϦϲϳϣϩЀ Ϯϡ ϑϴϲϽ.
3. ϔϲϳϡϮϯϣϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ ϭϦϧ

ϥϴ ϰϯϮЀϳϩЀϭϩ, ϳϦϱϭϩϮϡϭϩ ϩ ϩ϶ ϯϰϱϦϥϦϬϦϮϩЀϭϩ. 
ϋ

 ϫϡϧ
ϥϯϪ ϰϯϨϩϷϩϩ ϰϦϱϣϯϤϯ ϲϳϯϬϢϷϡ ϰϯϥϢϦϱϩϳϦ ϲϯϯϳϣϦϳϲϳϣϴϿ

Ϻ
ϴϿ

 ϰϯϨϩϷϩϿ
 

ϣϳϯϱϯϤϯ. ψϡϰϩϹ
ϩϳϦ ϣ ϳϡϢϬϩϷϴ ϣϼ

ϢϱϡϮϮϼ
Ϧ Ϸϩϵ

ϱϼ
 ϰϯϥ ϲϯϯϳϣϦϳϲϳϣϴϿ

Ϻ
ϩϭϩ Ϣϴϫϣϡϭϩ.

ϐ
Ϗ
ώ
Ϡ
ϓω

Ϡ
ρ

) ϣϩϱϡ,
ς) ϰϯϬϿ

ϥϽϦ,
σ

) ϴϥϦϬ,
τ) ϣϦϸϦ.

Ϗ
ϐ
ϑφυ

φό
φώ

ω
Ϡ

1) ϥϯϬЀ ϸϬϦϮϡ ϫϮЀϧ
ϦϲϫϯϤϯ ϱϯϥϡ,

2) Ϲ
ϳϱϡϵ

 Ϩϡ ϲϯϣϦϱϹ
ϦϮϮϯϦ ϰϱϦϲϳϴϰϬϦϮϩϦ,

3) ϸϡϲϳϽ ϥϡϮϩ ϩ ϯϢϱϯϫϡ, ϯϳϥϡϣϡϦϭϡЀ ϷϦϱϫϣϩ,
4) ϯϢϻϦϨϥ ϫϮЀϨϦϭ ϲ ϥϱϴϧ

ϩϮϯϪ ϰϯϥϣϬϡϲϳϮϼ
϶ ϨϦϭϦϬϽ ϥϬЀ ϲϢϯϱϡ ϥϡϮϩ,

5) ϮϡϱϯϥϮϯϦ ϲϯϢϱϡϮϩϦ,
6) ϳϯϸϮϼ

Ϫ ϱϡϨϭϦϱ ϥϡϮϩ.
4. σ

ϼ
ϢϦϱϩϳϦ ϩϨ ϲϰϩϲϫϡ ϳϱϩ ϩϲϳϯϱϩϸϦϲϫϩϦ ϬϩϸϮϯϲϳϩ, ϲϣЀϨϡϮϮϼ

Ϧ ϲ ϫϮЀϧ
ϦϮϩϦϭ 

ω
ϣϡϮϡ III. ψϡϰϩϹ

ϩϳϦ ϮϯϭϦϱϡ, ϰϯϥ ϫϯϳϯϱϼ
ϭϩ ϯϮϩ ϴϫϡϨϡϮϼ

, ϣ ϯϳϣϦϳ.
1) ϶ϡϮ ρ

϶ϭϡϳ,
2) ϶ϡϮ ϓϯ϶ϳϡϭϼ

Ϲ
,

3) ϒ
ϦϱϤϩϪ ϑϡϥϯϮϦϧ

ϲϫϩϪ,
4) ω

ϯϲϩϵ
 σ
ϯϬϯϷϫϩϪ,

5) ϒ
ϯϵ

ϽЀ ϐ
ϡϬϦϯϬϯϤ,

6) φϬϦϮϡ τϬϩϮϲϫϡЀ.
5. ϋ

ϡϫϩϦ ϲϯϢϼ
ϳϩЀ ϰϱϯϩϨϯϹ

Ϭϩ ϣ ϲϬϦϥϴϿ
Ϻ
ϩϦ Ϥϯϥϼ

: 862, 988, 1113–1125, 1240, 1380.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
ϔϔυ

1. ϒϴϺ
ϦϲϳϣϴϦϳ ϳϯϸϫϡ ϨϱϦϮϩЀ, ϸϳϯ υ

ϱϦϣϮϦϱϴϲϲϫϯϦ Ϥϯϲϴϥϡϱϲϳϣϯ ϭ
ϯϧ

Ϯϯ ϲϸϩϳϡϳϽ 
ϷϦϮϳϱϡϬϩϨϯϣϡϮϮϼ

ϭ
 Ϥϯϲϴϥϡϱϲϳϣϯϭ

. ω
ϲϰϯϬϽϨϴЀ ϩϲϳϯϱϩϸϦϲϫϩϦ ϨϮϡϮϩЀ, ϰϱϩϣϦϥϩϳϦ 

ϥϣϡ ϡϱϤϴϭϦϮϳϡ, ϫϯϳϯϱϼ
ϭϩ ϭϯϧ

Ϯϯ ϰϯϥϳϣϦϱϥϩϳϽ ϥϡϮϮϴϿ
 ϳϯϸϫϴ ϨϱϦϮϩЀ, ϩ ϥϣϡ 

ϡϱϤϴϭϦϮϳϡ, ϫϯϳϯϱϼ
ϭϩ ϭϯϧ

Ϯϯ ϦЂ ϯϰϱϯϣϦϱϤϮϴϳϽ. ϐ
ϱϩ ϩϨϬϯϧ

ϦϮϩϩ ϡϱϤϴϭϦϮϳϯϣ 
ϯϢЀϨϡϳϦϬϽϮϯ ϩϲϰϯϬϽϨϴϪϳϦ ϩϲϳϯϱϩϸϦϲϫϩϦ ϵ

ϡϫϳϼ
.

2. «σ
 Ϥϯϥ 6390 (ϬϦϳϯϩϲϸϩϲϬϦϮϩϦ ϯϳ ϒ

ϯϳϣϯϱϦϮϩЀ ϭϩϱϡ). σ
ϼ
ϲϳϴϰϩϬ ϣ ϰϯ϶ϯϥ Ϗ

ϬϦϤ, 
ϣϨЀϣ ϲ ϲϯϢϯϿ

 ϭϮϯϤϯ ϣϯϩϮϯϣ: ϣϡϱЀϤϯϣ, ϸϴϥϽ, ϲϬϯϣϦϮ, ϭϦϱϿ
, ϣϦϲϽ, ϫϱϩϣϩϸϦϪ, 

ϩ ϰϱϩϹ
ϦϬ ϫ ϒ

ϭϯϬϦϮϲϫϴ ϲ ϫϱϩϣϩϸϡϭϩ, ϩ ϰϱϩϮЀϬ ϣϬϡϲϳϽ ϣ ϤϯϱϯϥϦ, ϩ ϰϯϲϡϥϩϬ ϣ ϮϦϭ 
ϲϣϯϦϤϯ ϭϴϧ

ϡ. Ϗ
ϳϳϴϥϡ ϯϳϰϱϡϣϩϬϲЀ ϣϮϩϨ, ϩ ϣϨЀϬ ό

Ͽ
ϢϦϸ, ϩ ϳϡϫϧ

Ϧ ϰϯϲϡϥϩϬ ϭϴϧ
ϡ 

ϲϣϯϦϤϯ. ω
 ϰϱϩϹ

Ϭϩ ϫ Ϥϯϱϡϭ ϋ
ϩϦϣϲϫϩϭ, ϩ ϴϨϮϡϬ Ϗ

ϬϦϤ, ϸϳϯ ϫϮЀϧ
ϡϳ ϳϴϳ ρ

ϲϫϯϬϽϥ ϩ υ
ϩϱ. 

ϒ
ϰϱЀϳϡϬ ϯϮ ϯϥϮϩ϶ ϣϯϩϮϯϣ ϣ ϬϡϥϽЀ϶, ϡ ϥϱϴϤϩ϶ ϯϲϳϡϣϩϬ ϰϯϨϡϥϩ, ϩ ϲϡϭ ϰϱϩϲϳϴϰϩϬ, 

ϮϦϲЀ ϭϬϡϥϦϮϷϡ ω
ϤϯϱЀ. ω

 ϰϯϥϰϬϼ
Ϭ ϫ ϔϤϯϱϲϫϯϪ ϤϯϱϦ, ϲϰϱЀϳϡϣ ϲϣϯϩ϶ ϣϯϩϮϯϣ, 

ϩ ϰϯϲϬϡϬ ϫ ρ
ϲϫϯϬϽϥϴ ϩ υ

ϩϱϴ, ϤϯϣϯϱЀ ϩϭ, ϸϳϯ-ϥϦ “ϭϼ
 ϫϴϰϷϼ

, ϩϥϦϭ ϣ τϱϦϫϩ ϯϳ Ϗ
ϬϦϤϡ 

ϩ ϫϮЀϧ
ϩϸϡ ω

ϤϯϱЀ. ϐ
ϱϩϥϩϳϦ ϫ Ϯϡϭ, ϫ ϱϯϥϩϸϡϭ ϲϣϯϩϭ”. ϋϯϤϥϡ ϧ

Ϧ ρ
ϲϫϯϬϽϥ ϩ υ

ϩϱ 
ϰϱϩϹ

Ϭϩ, ϣϼ
ϲϫϯϸϩϬϩ ϣϲϦ ϯϲϳϡϬϽϮϼ

Ϧ ϩϨ ϬϡϥϦϪ, ϩ ϲϫϡϨϡϬ Ϗ
ϬϦϤ ρ

ϲϫϯϬϽϥϴ ϩ υ
ϩϱϴ: “ώ

Ϧ 
ϫϮЀϨϽЀ ϣϼ

 ϩ ϮϦ ϫϮЀϧ
ϦϲϫϯϤϯ ϱϯϥϡ, Ϯϯ Ѐ ϫϮЀϧ

ϦϲϫϯϤϯ ϱϯϥϡ”, ϩ ϰϯϫϡϨϡϬ ω
ϤϯϱЀ: “ρ

 Ͼϳϯ 
ϲϼ
Ϯ ϑϿ

ϱϩϫϡ”. ω
 ϴϢϩϬϩ ρ

ϲϫϯϬϽϥϡ ϩ υ
ϩϱϡ, ϯϳϮϦϲϬϩ Ϯϡ Ϥϯϱϴ ϩ ϰϯϤϱϦϢϬϩ ρ

ϲϫϯϬϽϥϡ 
Ϯϡ ϤϯϱϦ, ϫϯϳϯϱϡЀ ϮϡϨϼ

ϣϡϦϳϲЀ Ϯϼ
ϮϦ ϔϤϯϱϲϫϯϪ, ϤϥϦ ϳϦϰϦϱϽ Ϗ

ϬϽϭϩϮ ϥϣϯϱ; Ϯϡ ϳϯϪ 
ϭϯϤϩϬϦ Ϗ

ϬϽϭϡ ϰϯϲϳϡϣϩϬ ϷϦϱϫϯϣϽ ϲϣЀϳϯϤϯ ώ
ϩϫϯϬϼ

; ϡ υ
ϩϱϯϣϡ ϭϯϤϩϬϡ – Ϩϡ ϷϦϱϫϯϣϽϿ

 
ϲϣЀϳϯϪ ω

ϱϩϮϼ
. ω

 ϲϦϬ Ϗ
ϬϦϤ, ϫϮЀϧ

ϡ, ϣ ϋ
ϩϦϣϦ, ϩ ϲϫϡϨϡϬ Ϗ

ϬϦϤ: “υ
ϡ ϢϴϥϦϳ Ͼϳϯ ϭϡϳϽ 

Ϥϯϱϯϥϡϭ ϱϴϲϲϫϩϭ”. ω
 Ϣϼ

Ϭϩ ϴ ϮϦϤϯ ϣϡϱЀϤϩ, ϩ ϲϬϡϣЀϮϦ, ϩ ϰϱϯϸϩϦ, ϰϱϯϨϣϡϣϹ
ϩϦϲЀ 

ϱϴϲϽϿ
. ϓϯϳ Ϗ

ϬϦϤ ϮϡϸϡϬ ϲϳϡϣϩϳϽ Ϥϯϱϯϥϡ ϩ ϴϲϳϡϮϯϣϩϬ ϥϡϮϩ ϲϬϯϣϦϮϡϭ, ϩ ϫϱϩϣϩϸϡϭ, 
ϩ ϭϦϱϩ, ϩ ϴϲϳϡϮϯϣϩϬ ϣϡϱЀϤϡϭ ϥϡϣϡϳϽ ϥϡϮϽ ϯϳ ώ

ϯϣϤϯϱϯϥϡ ϰϯ 300 ϤϱϩϣϦϮ Ϧϧ
ϦϤϯϥϮϯ 

ϱϡϥϩ ϲϯ϶ϱϡϮϦϮϩЀ ϭϩϱϡ, ϸϳϯ ϩ ϥϡϣϡϬϯϲϽ ϣϡϱЀϤϡϭ ϥϯ ϲϡϭϯϪ ϲϭϦϱϳϩ Ϡ
ϱϯϲϬϡϣϡ».

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)
ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

ω
ϲϰϯϬϽϨϴЀ ϯϳϱϼ

ϣϯϫ, ϣϼ
ϢϦϱϩϳϦ ϣ ϰϱϩϣϦϥЂϮϮϯϭ ϲϰϩϲϫϦ ϳϱϩ ϣϦϱϮϼ

϶ ϲϴϧ
ϥϦϮϩЀ. 

ψϡϰϩϹ
ϩϳϦ ϣ ϯϳϣϦϳ Ϸϩϵ

ϱϼ
, ϰϯϥ ϫϯϳϯϱϼ

ϭϩ ϯϮϩ ϴϫϡϨϡϮϼ
:

1) ϫϮЀϨЀ, ϯ ϫϯϳϯϱϯϭ ϤϯϣϯϱϩϳϲЀ ϣ ϯϳϱϼ
ϣϫϦ ϰϱϯϩϨϣϦϥϦϮϩЀ ϲϯϣϱϦϭϦϮϮϯϤϯ ϡϣϳϯϱϡ, 

ϨϣϡϬϩ υ
ϭϩϳϱϩϪ υ

ϯϮϲϫϯϪ;
2) ϲϯϢϼ

ϳϩЀ, ϲϣЀϨϡϮϮϼ
Ϧ ϲ ϣϯϲϲϳϡϮϩϦϭ ϣ ϓϣϦϱϩ, ϰϱϯϩϨϯϹ

Ϭϩ ϣ X
IV

 ϣ.;
3) ϰϦϱϦϭϦϺ

ϦϮϩϦ ϫϡϵ
Ϧϥϱϼ

 ϭϩϳϱϯϰϯϬϩϳϡ ϩϨ σ
Ϭϡϥϩϭϩϱϡ ϣ ύ

ϯϲϫϣϴ ϲϥϦϬϡϬϯ ϦЂ 
ϥϴ϶ϯϣϮϯϪ ϲϳϯϬϩϷϦϪ ϑϴϲϩ;
4) ϫϡϱϡϳϦϬϽϮϯϤϯ ϰϯ϶ϯϥ, ϣ ϫϯϳϯϱϯϭ ϴϸϡϲϳϣϯϣϡϬϩ ϭϯϲϫϯϣϲϫϩϦ ϣϯϪϲϫϡ, ϲϦϱϽЂϨϮϯ 
ϯϲϬϡϢϩϬ ϰϯϨϩϷϩϩ ϳϣϦϱϲϫϩ϶ ϫϮЀϨϦϪ ϣ ϫϡϸϦϲϳϣϦ ϰϱϦϳϦϮϥϦϮϳϯϣ Ϯϡ σ

ϬϡϥϩϭϩϱϲϫϩϪ 
ϰϱϦϲϳϯϬ;
5) Ϙ

ϯϬ϶ϡϮ Ϣϼ
Ϭ ϮϡϲϬϦϥϮϩϫϯϭ ϶ϡϮϲϫϯϤϯ ϰϱϦϲϳϯϬϡ ϣ ψϯϬϯϳϯϪ Ϗ

ϱϥϦ;
6) ϩϨ ό

ϩϳϣϼ
 ϳϣϦϱϲϫϯϪ ϫϮЀϨϽ ρ

ϬϦϫϲϡϮϥϱ ύ
ϩ϶ϡϪϬϯϣϩϸ ϣϯϨϤϬϡϣϩϬ ϰϯ϶ϯϥ ϰϱϯϳϩϣ 

ϲϣϯϦϤϯ ϫϯϮϫϴϱϦϮϳϡ – ϭϯϲϫϯϣϲϫϯϤϯ ϫϮЀϨЀ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

σ
ϡϭ ϮϦ ϯϢ ϶ϯ ϥϩ ϭϯ Ϯϡ ϰϩ ϲϡϳϽ ϩϲ ϳϯ ϱϩ ϸϦ ϲϫϯϦ ϲϯ ϸϩ ϮϦ ϮϩϦ ϯ ϲϬϦϥϴϿ

Ϻ
Ϧϭ ϰϦϱϩϯϥϦ 

ϩϲϳϯϱϩϩ: 1019–1054 ϤϤ.
σ

 ϲϯ ϸϩ ϮϦ Ϯϩϩ ϮϦϯϢ϶ϯϥϩϭϯ:
– ϴϫϡ ϨϡϳϽ ϮϦ ϭϦϮϦϦ ϥϣϴ϶ ϲϯ Ϣϼ

 ϳϩϪ (ЀϣϬϦϮϩϪ, ϰϱϯϷϦϲϲϯϣ), ϯϳ Ϯϯ ϲЀ Ϻ
ϩ϶ ϲЀ ϫ ϥϡϮ Ϯϯ-

ϭϴ ϰϦ ϱϩ ϯ ϥϴ ϩϲϳϯϱϩϩ;
– Ϯϡ ϨϣϡϳϽ ϥϣϦ ϩϲ ϳϯ ϱϩ ϸϦ ϲϫϩϦ ϬϩϸϮϯϲϳϩ, ϥϦ Ѐ ϳϦϬϽ ϮϯϲϳϽ ϫϯ ϳϯ ϱϼ

϶ ϲϣЀ Ϩϡ Ϯϡ ϲ ϴϫϡ-
ϨϡϮ Ϯϼ

 ϭϩ ϲϯ Ϣϼ
 ϳϩ Ѐ ϭϩ (ЀϣϬϦϮϩЀϭϩ, ϰϱϯϷϦϲϲϡϭϩ), ϩ, ϩϲ ϰϯϬϽ ϨϴЀ ϨϮϡ ϮϩϦ ϩϲ ϳϯ ϱϩ-

ϸϦ ϲϫϩ϶ ϵ
ϡϫϳϯϣ, ϯ϶ϡ ϱϡϫ ϳϦ ϱϩ Ϩϯ ϣϡϳϽ ϱϯϬϽ Ͼϳϩ϶ Ϭϩϸ Ϯϯ ϲϳϦϪ ϣ ϲϯ Ϣϼ

 ϳϩ Ѐ϶ (ЀϣϬϦϮϩЀ϶, 
ϰϱϯϷϦϲϲϡ϶) ϥϡϮ Ϯϯ Ϥϯ ϰϦ ϱϩ ϯ ϥϡ ϩϲ ϳϯ ϱϩϩ ϑϯϲϲϩϩ;
– ϴϫϡ ϨϡϳϽ ϮϦ ϭϦϮϦϦ ϥϣϴ϶ ϰϱϩϸϩϮϮϯ-ϲϬϦϥϲϳϣϦϮϮϼ

϶ ϲϣЀϨϦϪ, ϲϴ Ϻ
Ϧ ϲϳϣϯ ϣϡϣ-

Ϲ
ϩ϶ ϭϦϧ

ϥϴ ϲϯ Ϣϼ
 ϳϩ Ѐ ϭϩ (ЀϣϬϦϮϩЀϭϩ, ϰϱϯϷϦϲϲϡϭϩ) ϣ ϱϡϭ ϫϡ϶ ϥϡϮ Ϯϯ Ϥϯ ϰϦ ϱϩ ϯ ϥϡ 

ϩϲϳϯϱϩϩ.
ω
ϲϰϯϬϽϨϴЀ ϨϮϡ ϮϩϦ ϩϲ ϳϯ ϱϩ ϸϦ ϲϫϩ϶ ϵ

ϡϫ ϳϯϣ ϩ (ϩϬϩ) ϭϮϦ ϮϩϪ ϩϲϳϯϱϩϫϯϣ, ϥϡϪϳϦ 
ϯϥϮϴ ϩϲ ϳϯ ϱϩ ϸϦ ϲϫϴϿ

 ϯϷϦϮ ϫϴ ϨϮϡ ϸϩ ϭϯ ϲϳϩ ϥϡϮ Ϯϯ Ϥϯ ϰϦ ϱϩ ϯ ϥϡ ϥϬЀ ϩϲ ϳϯ ϱϩϩ ϑϯϲϲϩϩ. 
σ

 ϶ϯϥϦ ϩϨ Ϭϯ ϧ
Ϧ ϮϩЀ ϮϦ ϯϢ ϶ϯ ϥϩ ϭϯ ϩϲ ϰϯϬϽ Ϩϯ ϣϡϳϽ ϩϲ ϳϯ ϱϩ ϸϦ ϲϫϩϦ ϳϦϱϭϩϮϼ

, ϰϯϮЀϳϩЀ, 
ϯϳϮϯϲЀϺ

ϩϦϲЀ ϫ ϥϡϮ Ϯϯ ϭϴ ϰϦϱϩϯϥϴ.

ϑϦϤϴϬЀϳ.
 ϔϔυ

ϒ
ϯϲϳϡϣϽϳϦ ϰϬϡϮ ϥϡϬϽϮϦϪϹ

ϦϤϯ ϩϨϴϸϦϮϩЀ ϳϦϭ. ϔϫϡϧ
ϩϳϦ ϲϳϱϡϮϩϷϼ

 ϴϸϦϢϮϩϫϡ, ϲϡϪϳϼ
 

ω
ϮϳϦϱϮϦϳϡ, ϤϥϦ ϭϯϧ

Ϯϯ ϮϡϪϳϩ ϰϴϢϬϩϫϡϷϩϩ ϰϯ ϫϡϧ
ϥϯϪ ϳϦϭϦ.

Ϗ
ϷϦϮϩϳϦ ϲϣϯϿ

 ϱϡϢϯϳϴ.
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ō
ő
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Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
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ō
ő
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Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ω
ϒ
ϓϏ

ϑω
Ϡ

    10 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϑϯϲϲϩЀ ϣ X
V

I–X
V

II ϣϣ.: ϯϳ σ
ϦϬϩϫϯϤϯ ϫϮЀϧ

Ϧϲϳϣϡ ϫ Ϸϡϱϲϳϣϴ»
σ
ρ
ϑω

ρ
ώ
ϓ 1

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ψϡϰϩϹ
ϩϳϦ ϩϲϳϯϱϩϸϦϲϫϩϪ ϳϦϱϭϩϮ, ϯ ϫϯϳϯϱϯϭ ϩϥЂϳ ϱϦϸϽ:

1) ϣ ϑϯϲϲϩϪϲϫϯϭ ϤϯϲϴϥϡϱϲϳϣϦ ϣ X
V

I – ϮϡϸϡϬϦ X
V

III ϣ. ϲϬϴϧ
ϩϬϼ

Ϧ ϬϿ
ϥϩ, 

ϲϯϲϳϡϣϬЀϣϹ
ϩϦ ϰϯϲϳϯЀϮϮϯϦ ϣϯϪϲϫϯ; ϰϦ϶ϯϳϡ, ϣϯϯϱϴϧ

ЂϮϮϡЀ ϯϤϮϦϲϳϱϦϬϽϮϼ
ϭ 

ϯϱϴϧ
ϩϦϭ;

2) ϴϲϳϡϮϯϣϬϦϮϮϼ
Ϫ ϣ ϫϯϮϷϦ X

V
I ϣ. ϲϱϯϫ ϲϼ

ϲϫϡ ϢϦϤϬϼ
϶ ϫϱϦϲϳϽЀϮ, ϣ ϳϦϸϦϮϩϦ 

ϫϯϳϯϱϯϤϯ ϯϮϩ ϣϯϨϣϱϡϺ
ϡϬϩϲϽ ϰϱϦϧ

Ϯϩϭ ϣϬϡϥϦϬϽϷϡϭ. ςϼ
Ϭ ϴϣϦϬϩϸϦϮ ϣ 1642 Ϥ. 

ϩ ϯϳϭϦϮЂϮ ϲ ϣϣϦϥϦϮϩϦϭ ϢϦϲϲϱϯϸϮϯϤϯ ϲϼ
ϲϫϡ ϣ 1649 Ϥ.

2. ϋ
ϡϫϩϦ ϮϡϱϯϥϮϼ

Ϧ ϣϯϲϲϳϡϮϩЀ ϰϱϯϩϲ϶ϯϥϩϬϩ ϣϯ ϣϱϦϭЀ ϒ
ϭϴϳϮϯϤϯ ϣϱϦϭϦϮϩ? 

ϐ
ϦϱϦϸϩϲϬϩϳϦ ϩ϶, ϮϡϨϯϣϩϳϦ ϯϲϮϯϣϮϼ

϶ ϴϸϡϲϳϮϩϫϯϣ, ϯϲϮϯϣϮϼ
Ϧ Ϣϩϳϣϼ

 ϩ ϩ϶ ϩϲ϶ϯϥ.
3. ϔϲϳϡϮϯϣϩϳϦ ϰϱϡϣϩϬϽϮϯϦ ϲϯϯϳϣϦϳϲϳϣϩϦ:

1) 1598–1605; 
ϡ) ϯϢϯϱϯϮϡ ϒ

ϭϯϬϦϮϲϫϡ;
2) 1605–1606; 

Ϣ) ϰϦϱϩϯϥ «ϲϦϭϩϢϯЀϱϺ
ϩϮϼ

»;
3) 1606–1607; 

ϣ) ϷϡϱϲϳϣϯϣϡϮϩϦ ςϯϱϩϲϡ τϯϥϴϮϯϣϡ;
4) 1609–1611; 

Ϥ) ϷϡϱϲϳϣϯϣϡϮϩϦ ό
ϧ
ϦϥϭϩϳϱϩЀ I;

5) 1610–1612; 
ϥ) ϣϯϲϲϳϡϮϩϦ ϰϯϥ ϰϱϦϥϣϯϥϩϳϦϬϽϲϳϣϯϭ ω

. ςϯϬϯϳϮϩϫϯϣϡ.
4. ϔϲϳϡϮϯϣϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ ϭϦϧ

ϥϴ ϯϰϱϦϥϦϬϦϮϩЀϭϩ ϩ ϰϯϮЀϳϩЀϭϩ.
Ϗ
ϐ
ϑφυ

φό
φώ

ω
Ϡ

ρ
) ϰϬϡϳϡ, ϣϨϩϭϡϣϹ

ϡЀϲЀ ϲ ϫϱϦϲϳϽЀϮϩϮϡ ϰϱϩ ϰϦϱϦ϶ϯϥϦ ϯϳ ϯϥϮϯϤϯ ϣϬϡϥϦϬϽϷϡ 
ϫ ϥϱϴϤϯϭϴ;
ς) ϨϦϭϬϩ, ϥϡϣϡϦϭϼ

Ϧ ω
ϣϡϮϯϭ τϱϯϨϮϼ

ϭ ϣ ϬϩϸϮϯϦ ϰϯϬϽϨϯϣϡϮϩϦ ϲϬϴϧ
ϩϬϼ

ϭ ϬϿ
ϥЀϭ 

Ϯϡ ϴϲϬϯϣϩЀ϶ ϲϬϴϧ
Ϣϼ

 ϤϯϲϴϥϡϱϿ
;

σ
) Ϥϯϥϼ

, ϣ ϫϯϳϯϱϼ
Ϧ ϨϡϰϱϦϺ

ϡϬϲЀ ϰϦϱϦ϶ϯϥ ϫϱϦϲϳϽЀϮ ϯϳ ϯϥϮϯϤϯ ϵ
ϦϯϥϡϬϡ ϫ ϥϱϴϤϯϭϴ 

ϣ ϟ
ϱϽϦϣ ϥϦϮϽ;

τ) ϸϡϲϳϽ ϨϦϭϬϩ, ϣϼ
ϥϦϬϦϮϮϡЀ ω

ϣϡϮϯϭ τϱϯϨϮϼ
ϭ ϣ ϴϰϱϡϣϬϦϮϩϦ ϢϯЀϱϡϭ.

ϐ
Ϗ
ώ
Ϡ
ϓω

Ϡ
1) ϨϡϰϯϣϦϥϮϼ

Ϧ ϬϦϳϡ,
2) ϨϦϭϺ

ϩϮϡ,
3) ϯϰϱϩϸϮϩϮϡ,
4) ϰϯϧ

ϩϬϯϦ,
5) ϰϯϭϦϲϳϽϦ.

5. σ
ϱϦϭЀ ω

ϣϡϮϡ IV
 τϱϯϨ Ϯϯ Ϥϯ ϩϨϣϦϲϳϮϯ ϧ

Ϧ ϲϳϯ ϫϩ ϭϩ ϫϡϨϮЀϭϩ ϩ ϰϱϯ ϩϨ ϣϯ Ϭϯϭ 
ϯϰϱϩϸϮϩϫϯϣ ϷϡϱЀ. ώ

ϯ ϣ ϳϯ ϧ
Ϧ ϣϱϦϭЀ Ϣϼ

Ϭϩ ϰϱϯ ϣϦ ϥϦ Ϯϼ
 ϰϱϦϯϢϱϡϨϯϣϡϮϩЀ, ϫϯ ϳϯ ϱϼ

Ϧ 
ϲϰϯϲϯϢϲϳϣϯϣϡϬϩ ϴϳϣϦϱ ϧ

ϥϦ ϮϩϿ
 ϨϡϫϯϮϮϯϲϳϩ, ϭϦϲϳ Ϯϯ Ϥϯ ϲϡϭϯϴϰϱϡϣϬϦϮϩЀ, ϰϯ ϱЀϥ ϫϡ 

ϣ ϵ
ϩϮϡϮϲϡ϶, ϲϯ ϲϬϯϣ Ϯϯ Ϥϯ ϰϱϦϥϲϳϡϣϩϳϦϬϽϲϳϣϡ. ώ

ϡ Ϩϯ ϣϩ ϳϦ ϮϦ ϭϦϮϦϦ ϳϱЂ϶ ϳϡϫϩ϶ ϰϱϦ ϯϢ-
ϱϡ Ϩϯ ϣϡ ϮϩϪ ϩ ϥϡϪϳϦ ϫϱϡϳ ϫϯϦ ϯϰϩϲϡϮϩϦ ϫϡϧ

 ϥϯ Ϥϯ ϩϨ Ϯϩ϶.

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)
ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

ω
ϲϰϯϬϽϨϴЀ ϯϳϱϼ

ϣϯϫ, ϣϼ
ϢϦϱϩϳϦ ϣ ϰϱϩϣϦϥЂϮϮϯϭ ϲϰϩϲϫϦ ϳϱϩ ϣϦϱϮϼ

϶ ϲϴϧ
ϥϦϮϩЀ. 

ψϡϰϩϹ
ϩϳϦ ϣ ϯϳϣϦϳ Ϸϩϵ

ϱϼ
, ϰϯϥ ϫϯϳϯϱϼ

ϭϩ ϯϮϩ ϴϫϡϨϡϮϼ
:

1) Ϗ
ϬϦϤ Ϣϼ

Ϭ ϰϦϱϣϼ
ϭ ϲϫϡϮϥϩϮϡϣϲϫϩϭ ϫϮЀϨϦϭ, ϰϱϩϤϬϡϹ

ЂϮϮϼ
ϭ Ϯϡ ϑϴϲϽ 

ϲϬϡϣЀϮϲϫϩϭϩ ϩ ϵ
ϩϮϲϫϩϭϩ ϰϬϦϭϦϮϡϭϩ,

2) ϰϯϲϬϦ Ϗ
ϬϦϤϡ ϰϱϡϣϩϬ ϑϴϲϽϿ

 ϫϮЀϨϽ ϒ
ϣЀϳϯϲϬϡϣ,

3) Ϗ
ϬϦϤ ϰϦϱϣϼ

ϭ ϩϨ ϫϮЀϨϦϪ ϰϯϥϰϩϲϡϬ ϣϼ
ϤϯϥϮϼ

Ϫ ϥϬЀ ϑϴϲϩ ϥϯϤϯϣϯϱ ϲ σ
ϩϨϡϮϳϩϦϪ,

4) ϴϫϡϨϡϮϮϼ
Ϧ ϲϯϢϼ

ϳϩЀ ϯϳϮϯϲЀϳϲЀ ϫ ϫϯϮϷϴ IX
 ϣ.,

5) ϣϡϱЀϤϩ – ϮϡЂϭϮϼ
Ϧ ϣϯϩϮϼ

 ϩϨ ϒ
ϫϡϮϥϩϮϡϣϩϩ Ϯϡ ϲϬϴϧ

ϢϦ ϥϱϦϣϮϦϱϴϲϲϫϩ϶ ϫϮЀϨϦϪ,
6) ϸϴϥϽ, ϭϦϱЀ, ϣϦϲϽ ϯϳϮϯϲЀϳϲЀ ϫ ϣϯϲϳϯϸϮϯϲϬϡϣЀϮϲϫϩϭ ϰϬϦϭϦϮϡϭ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

σ
ϡϭ ϮϦ ϯϢ ϶ϯ ϥϩ ϭϯ Ϯϡ ϰϩ ϲϡϳϽ ϩϲ ϳϯ ϱϩ ϸϦ ϲϫϯϦ ϲϯ ϸϩ ϮϦ ϮϩϦ ϯ ϲϬϦϥϴϿ

Ϻ
Ϧϭ ϰϦϱϩϯϥϦ 

ϩϲϳϯϱϩϩ 1462–1505 ϤϤ.
σ

 ϲϯ ϸϩ ϮϦ Ϯϩϩ ϮϦϯϢ϶ϯϥϩϭϯ:
– ϴϫϡ ϨϡϳϽ ϮϦ ϭϦϮϦϦ ϥϣϴ϶ ϲϯ Ϣϼ

 ϳϩϪ (ЀϣϬϦϮϩϪ, ϰϱϯϷϦϲϲϯϣ), ϯϳ Ϯϯ ϲЀ Ϻ
ϩ϶ ϲЀ ϫ ϥϡϮ Ϯϯ-

ϭϴ ϰϦ ϱϩ ϯ ϥϴ ϩϲϳϯϱϩϩ;
– Ϯϡ ϨϣϡϳϽ ϥϣϦ ϩϲ ϳϯ ϱϩ ϸϦ ϲϫϩϦ ϬϩϸϮϯϲϳϩ, ϥϦ Ѐ ϳϦϬϽ ϮϯϲϳϽ ϫϯ ϳϯ ϱϼ

϶ ϲϣЀ Ϩϡ Ϯϡ ϲ ϴϫϡ-
ϨϡϮ Ϯϼ

 ϭϩ ϲϯ Ϣϼ
 ϳϩ Ѐ ϭϩ (ЀϣϬϦϮϩЀϭϩ, ϰϱϯϷϦϲϲϡϭϩ), ϩ, ϩϲ ϰϯϬϽ ϨϴЀ ϨϮϡ ϮϩϦ ϩϲ ϳϯ ϱϩ-

ϸϦ ϲϫϩ϶ ϵ
ϡϫϳϯϣ, ϯ϶ϡ ϱϡϫ ϳϦ ϱϩ Ϩϯ ϣϡϳϽ ϱϯϬϽ Ͼϳϩ϶ Ϭϩϸ Ϯϯ ϲϳϦϪ ϣ ϲϯ Ϣϼ

 ϳϩ Ѐ϶ (ЀϣϬϦϮϩЀ϶, 
ϰϱϯϷϦϲϲϡ϶) ϥϡϮ Ϯϯ Ϥϯ ϰϦ ϱϩ ϯ ϥϡ ϩϲ ϳϯ ϱϩϩ ϑϯϲϲϩϩ;
– ϴϫϡ ϨϡϳϽ ϮϦ ϭϦϮϦϦ ϥϣϴ϶ ϰϱϩϸϩϮϮϯ-ϲϬϦϥϲϳϣϦϮϮϼ

϶ ϲϣЀϨϦϪ, ϲϴ Ϻ
Ϧ ϲϳϣϯ ϣϡϣ-

Ϲ
ϩ϶ ϭϦϧ

ϥϴ ϲϯ Ϣϼ
 ϳϩ Ѐ ϭϩ (ЀϣϬϦϮϩЀϭϩ, ϰϱϯϷϦϲϲϡϭϩ) ϣ ϱϡϭ ϫϡ϶ ϥϡϮ Ϯϯ Ϥϯ ϰϦ ϱϩ ϯ ϥϡ 

ϩϲϳϯϱϩϩ.
ω
ϲϰϯϬϽϨϴЀ ϨϮϡ ϮϩϦ ϩϲ ϳϯ ϱϩ ϸϦ ϲϫϩ϶ ϵ

ϡϫ ϳϯϣ ϩ (ϩϬϩ) ϭϮϦ ϮϩϪ ϩϲϳϯϱϩϫϯϣ, ϥϡϪϳϦ 
ϯϥϮϴ ϩϲ ϳϯ ϱϩ ϸϦ ϲϫϴϿ

 ϯϷϦϮ ϫϴ ϨϮϡ ϸϩ ϭϯ ϲϳϩ ϥϡϮ Ϯϯ Ϥϯ ϰϦ ϱϩ ϯ ϥϡ ϥϬЀ ϩϲ ϳϯ ϱϩϩ ϑϯϲϲϩϩ. 
σ

 ϶ϯϥϦ ϩϨ Ϭϯ ϧ
Ϧ ϮϩЀ ϮϦ ϯϢ ϶ϯ ϥϩ ϭϯ ϩϲ ϰϯϬϽ Ϩϯ ϣϡϳϽ ϩϲ ϳϯ ϱϩ ϸϦ ϲϫϩϦ ϳϦϱϭϩϮϼ

, ϰϯϮЀϳϩЀ, 
ϯϳϮϯϲЀϺ

ϩϦϲЀ ϫ ϥϡϮ Ϯϯ ϭϴ ϰϦϱϩϯϥϴ.

ϑϦϤϴϬЀϳ.
 ϔϔυ

ϒ
ϯϲϳϡϣϽϳϦ ϰϬϡϮ ϥϡϬϽϮϦϪϹ

ϦϤϯ ϩϨϴϸϦϮϩЀ ϳϦϭ. ϔϫϡϧ
ϩϳϦ ϲϳϱϡϮϩϷϼ

 ϴϸϦϢϮϩϫϡ, ϲϡϪϳϼ
 

ω
ϮϳϦϱϮϦϳϡ, ϤϥϦ ϭϯϧ

Ϯϯ ϮϡϪϳϩ ϰϴϢϬϩϫϡϷϩϩ ϰϯ ϫϡϧ
ϥϯϪ ϳϦϭϦ.

Ϗ
ϷϦϮϩϳϦ ϲϣϯϿ

 ϱϡϢϯϳϴ.
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ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ
ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ω
ϒ
ϓϏ

ϑω
Ϡ

    10 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϑϯϲϲϩЀ ϣ X
V

I–X
V

II ϣϣ.: ϯϳ σ
ϦϬϩϫϯϤϯ ϫϮЀϧ

Ϧϲϳϣϡ ϫ Ϸϡϱϲϳϣϴ»
σ
ρ
ϑω

ρ
ώ
ϓ 2

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ψϡϰϩϹ
ϩϳϦ ϩϲϳϯϱϩϸϦϲϫϩϪ ϳϦϱϭϩϮ, ϯ ϫϯϳϯϱϯϭ ϩϥЂϳ ϱϦϸϽ:

1) ϰϱϯϳϩϣϮϩϫϩ ϷϦϱϫϯϣϮϼ
϶ ϱϦϵ

ϯϱϭ ϰϡϳϱϩϡϱ϶ϡ ώ
ϩϫϯϮϡ, ϣϼ

ϲϳϴϰϡϣϹ
ϩϦ ϰϱϯϳϩϣ 

ϩϲϰϱϡϣϬϦϮϩЀ ϷϦϱϫϯϣϮϯϤϯ ϢϯϤϯϲϬϴϧ
ϦϮϩЀ ϰϯ ϤϱϦϸϦϲϫϩϭ ϯϢϱϡϨϷϡϭ, ϮϡϲϳϡϩϣϡϣϹ

ϩϦ 
Ϯϡ ϲϬϦϥϯϣϡϮϩϩ «ϥϱϦϣϮϦϭϴ ϱϴϲϲϫϯϭϴ ϢϬϡϤϯϸϦϲϳϩϿ

»;
2) ϲϩϲϳϦϭϡ ϲϯϥϦϱϧ

ϡϮϩЀ ϥϯϬϧ
ϮϯϲϳϮϼ

϶ ϬϩϷ (ϮϡϭϦϲϳϮϩϫϯϣ ϩ ϣϯϬϯϲϳϦϬϦϪ) Ϩϡ ϲϸЂϳ 
ϭϦϲϳϮϯϤϯ ϮϡϲϦϬϦϮϩЀ, ϯϳϭϦϮЂϮϮϡЀ ϣ ϱϦϨϴϬϽϳϡϳϦ ϱϦϵ

ϯϱϭ ω
ϨϢϱϡϮϮϯϪ ϱϡϥϼ

.
2. ϋ

ϡϫϩϦ ϰϱϡϣϩϳϦϬϩ Ϣϼ
Ϭϩ ϩϨϢϱϡϮϼ

 Ϯϡ Ϸϡϱϲϳϣϯ  ψϦϭϲϫϩϭ ϲϯϢϯϱϯϭ? ϋ
ϡϫϴϿ

 ϰϯϬϩϳϩϫϴ 
ϯϮϩ ϰϱϯϣϯϥϩϬϩ?
3. ϔϲϳϡϮϯϣϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ:

1) 1598–1605; 
ϡ) ϣϯϪϮϡ ϑϯϲϲϩϩ ϲ ϓϴϱϷϩϦϪ;

2) 1606–1607;  
Ϣ) ϷϡϱϲϳϣϯϣϡϮϩϦ ςϯϱϩϲϡ τϯϥϴϮϯϣϡ;

3) 1648–1650;  
ϣ) ϣϯϲϲϳϡϮϩϦ ω

. ςϯϬϯϳϮϩϫϯϣϡ;
4) 1654–1667;  

Ϥ) ϣϯϪϮϡ ϑϯϲϲϩϩ ϲ ϑϦϸϽϿ
 ϐ
ϯϲϰϯϬϩϳϯϪ;

5) 1676-–1681;  
ϥ) ϤϯϱϯϥϲϫϩϦ ϣϯϲϲϳϡϮϩЀ.

4. ϔϲϳϡϮϯϣϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ ϭϦϧ
ϥϴ ϯϰϱϦϥϦϬϦϮϩЀϭϩ ϩ ϰϯϮЀϳϩЀϭϩ.

Ϗ
ϐ
ϑφυ

φό
φώ

ω
Ϡ

ρ
) ϣϼ

ϲϹ
ϩϪ ϲϯϣϦϺ

ϡϳϦϬϽϮϼ
Ϫ ϯϱϤϡϮ ϰϱϩ ϷϡϱϦ (ϣϦϬϩϫϯϭ ϫϮЀϨϦ),

ς) ϰϱϩϥϣϯϱϮϼ
Ϫ ϢϯЀϱϩϮ ϣϦϬϩϫϯϤϯ ϫϮЀϨЀ,

σ
) ϰϱϡϣϩϳϦϬϽ ϥϦϬ ϮϦϲϯϣϦϱϹ

ϦϮϮϯϬϦϳϮϦϤϯ ϤϯϲϴϥϡϱЀ,
τ) ϸϩϮϯϣϮϩϫ ϷϦϮϳϱϡϬϽϮϼ

϶ ϯϱϤϡϮϯϣ ϴϰϱϡϣϬϦϮϩЀ ϣ X
V

–X
V

II ϣϣ.
ϐ
Ϗ
ώ
Ϡ
ϓω

Ϡ
1) ϱϦϤϦϮϳ,
2) ςϯЀϱϲϫϡЀ ϥϴϭϡ,
3) ω

ϨϢϱϡϮϮϡЀ ϱϡϥϡ,
4) ϰϯϲϳϦϬϽϮϩϸϩϪ,
5) ϰϯϥϽЀϸϩϪ.

5. σ
 1601 Ϥ. ϩϨ ϑϯϲ ϲϩϩ ϣ ϐ

ϯϬϽ Ϲ
ϴ ϢϦϧ

ϡϬ ϭϯϮϡ϶ Ϙ
ϴ ϥϯ ϣϡ ϭϯϮϡϲϳϼ

ϱЀ τϱϩ Ϥϯ ϱϩϪ 
Ϗ
ϳϱϦϰϽϦϣ. Ϗ

Ϯ ϯϢϻ ЀϣϩϬ ϲϦϢЀ ϸϴ ϥϦϲ Ϯϯ ϲϰϡϲϹ
ϩϭϲЀ Ϸϡ ϱϦ ϣϩ ϸϦϭ υ

ϭϩϳϱϩϦϭ. Ϗ
ϲϦ ϮϽϿ

 
1604 Ϥ. ϯϮ ϣϳϯϱϤ ϲЀ ϣ ϑϯϲϲϩϿ

, ϩϭϦЀ ϣϲϦϤϯ ϯϫϯϬϯ ϸϦϳϼ
ϱЂ϶ ϳϼ

ϲЀϸ ϸϦ Ϭϯ ϣϦϫ ϫϡϨϡϫϯϣ 
ϩ ϰϯϬЀϫϯϣ. σ

 1605 Ϥ. ϯϮ ϣϨϯϹ
ЂϬ Ϯϡ ϳϱϯϮ. Ϗ

ϢϻЀϲϮϩϳϦ, ϸϦϭ Ϣϼ
Ϭ ϣϼ

 ϨϣϡϮ ϴϲϰϦ϶ 
 ό
ϧ
ϦϥϭϩϳϱϩЀ I ϣ ϢϯϱϽ ϢϦ Ϩϡ ϣϬϡϲϳϽ (ϰϱϩϣϦϥϩϳϦ ϳϱϩ ϯϢϻЀϲϮϦϮϩЀ).

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
ϔϔυ

1. ϐ
ϱϯϸϳϩϳϦ ϯϳϱϼ

ϣϯϫ ϩϨ ϣϯϲϰϯϭϩϮϡϮϩϪ ϲϯϣϱϦϭϦϮϮϩϫϡ ϲϯϢϼ
ϳϩϪ ϩ ϯϳϣϦϳϽϳϦ 

Ϯϡ ϣϯϰϱϯϲϼ
 ϰϯϲϬϦ ϳϦϫϲϳϡ: 

«ύ
ϯϲϫϯϣϲϫϯϦ ϣϯϪϲϫϯ ϣϮϯϣϽ Ϣϼ

Ϭϯ ϱϡϨϢϩϳϯ, ϩ ςϯϬϯϳϮϩϫϯϣ ϯϥϦϱϧ
ϡϬ ϣϦϱ϶ ϩ ϰϯ-

ϲϬϡϬ ϲϯ ϣϲϦϪ ϰϯϲϰϦϹ
ϮϯϲϳϽϿ

 ϯϳϱЀϥ ϣ ϥϦϲЀϳϽ ϳϼ
ϲЀϸ ϸϦϬϯϣϦϫ ϰϱЀϭϯ Ϯϡ ύ

ϯϲϫϣϴ, Ϯϡ-
ϭϦϱϦϣϡЀϲϽ ϰϯϲϬϦϥϯϣϡϳϽ Ϩϡ Ϯϩϭ ϲϯ ϣϲϦϭ ϣϯϪϲϫϯϭ, ϩ Ͼϳϯϳ [ϰϦϱϦϥϯϣϯϪ] ϯϳϱЀϥ ϲϫϯϱϯ 
ϰϯϥϯϹ

ЂϬ ϫ ύ
ϯϲϫϣϦ Ϯϡ ϱϡϲϲϳϯЀϮϩϩ ϯϥϮϯϪ ϭϩϬϩ ϯϳ ϮϦЂ, ϲϳϡϬ ϴ ϱϦϸϫϩ υ

ϡϮϩϬϯϣ-
ϫϩ ϩ ϨϡϮЀϬ ϲϦϬϦϮϩϦ ψϡϤϯϱϽϦ... ϭϯϲϫϯϣϲϫϯϦ ϣϯϪϲϫϯ ϨϡϲϦϬϯ ϣ ϯϢϯϨϦ ϰϦϱϦϥ ϲϡϭϼ

ϭϩ 
Ϥϯϱϯϥϲϫϩϭϩ ϣϯϱϯϳϡϭϩ, ϩ ϣϯϦϣϯϥϡϭϩ Ϣϼ

Ϭϩ ϷϡϱϲϫϩϦ ϢϱϡϳϽЀ; ϩ ϯϮϩ ϸϡϲϳϯ ϴϸϩϮЀ-
Ϭϩ ϢϯϬϽϹ

ϩϦ ϮϡϰϡϥϦϮϩЀ ϲϯ ϭϮϯϧ
Ϧϲϳϣϯϭ ϰϴϹ

Ϧϫ Ϯϡ ϭЀϳϦϧ
Ϯϩϫϯϣ, Ϯϯ ϢϦϨ ϣϲЀϫϯϤϯ 

ϴϲϰϦ϶ϡ... ύ
ϯϲϫϯϣϩϳϼ

 ϣϼ
ϲϳϡϣϩϬϩ ϴ ϱϦϸϫϩ  Ϡ

ϴϨϼ
, ϸϦϱϦϨ ϫϯϳϯϱϴϿ

 ϯϮϩ [ϭЀϳϦϧ
Ϯϩ-

ϫϩ] ϥϯϬϧ
Ϯϼ

 Ϣϼ
Ϭϩ ϰϦϱϦϪϳϩ, ϲϩϬϽϮϯϦ ϣϯϪϲϫϯ ϰϯϥ ϮϡϸϡϬϽϲϳϣϯϭ ϭϯϬϯϥϯϤϯ ϢϯЀϱϩϮϡ 

ϒ
ϫϯϰϩϮϡ, ϸϳϯϢϼ

 ϣϯϲϰϱϦϰЀϳϲϳϣϯϣϡϳϽ ϰϦϱϦϰϱϡϣϦ, ϡ ϲϡϭϩ ϲϯ ϣϲϦϭϩ ϲϣϯϩϭϩ ϲϩϬϡϭϩ 
ϸϩϲϬϯϭ ϣ ϥϣϦϲϳϩ ϳϼ

ϲЀϸ ϱϡϳϮϩϫϯϣ ϣ ϳϦϸϦϮϩϦ ϥϣϴ϶ ϥϮϦϪ ϯϲϡϧ
ϥϡϬϩ ϩ϶, Ϯϯ ϮϦ ϲϭϯϤϬϩ 

ϯϥϦϱϧ
ϡϳϽ ϰϯϢϦϥϴ ϩ ϲϡϭϩ ϰϯϮϦϲϬϩ ϢϯϬϽϹ

ϩϦ ϰϯϳϦϱϩ.

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)
ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. ϐ
ϱϯϸϳϩϳϦ ϯϳϱϼ

ϣϯϫ ϩϨ ϩϲϳϯϱϩϸϦϲϫϯϤϯ ϩϲϳϯϸϮϩϫϡ ϩ ϫϱϡϳϫϯ ϯϳϣϦϳϽϳϦ Ϯϡ ϣϯϰϱϯϲϼ
 1–ψ. 

Ϗ
ϳϣϦϳϼ

 ϰϱϦϥϰϯϬϡϤϡϿ
ϳ ϩϲϰϯϬϽϨϯϣϡϮϩϦ ϩϮϵ

ϯϱϭϡϷϩϩ ϩϨ ϩϲϳϯϸϮϩϫϡ, ϡ ϳϡϫϧ
Ϧ 

ϰϱϩϭϦϮϦϮϩϦ ϩϲϳϯϱϩϸϦϲϫϩ϶ ϨϮϡϮϩϪ ϰϯ ϫϴϱϲϴ ϩϲϳϯϱϩϩ ϲϯϯϳϣϦϳϲϳϣϴϿ
Ϻ
ϦϤϯ ϰϦϱϩϯϥϡ.

<...> ϓϦϢϦ ϮϡϰϯϭϮϿ
 ϬϩϹ

Ͻ ϫϯϦ-ϸϳϯ ϩϨ ϭϮϯϤϯϤϯ, ϩϢϯ Ϯϡ ϴϫϯϱϩϨϮϼ
, ϫϯϳϯϱϼ

Ϧ ϳϼ
 

ϰϩϲϡϬ ϫϯ ϭϮϦ, Ѐ ϴϧ
Ϧ ϲϯ ϣϲϦϪ ϩϲϳϩϮϯϪ ϯϳϣϦϳϩϬ: ϳϦϰϦϱϽ ϧ

Ϧ  ϮϡϰϯϭϮϿ
 ϮϦϭϮϯϤϯϦ 

ϩϨ ϭϮϯϤϯϤϯ. σ
ϲϰϯϭϮϩ ϲϫϡϨϡϮϮϯϦ ϣ ϫϮϩϤϦ ω

ϯϣϡ: «Ϗ
ϢϯϹ

ϦϬ ϨϦϭϬϿ
 ϩ ϩϥϴ ϰϯ ϣϲϦϬϦϮ-

ϮϯϪ»: ϳϡϫ ϩ ϣϼ
 ϲ ϰϯϰϯϭ ϒ

ϩϬϽϣϦϲϳϱϯϭ, ϩ ρ
ϬϦϫϲϦϦϭ ρ

ϥϡϹ
Ϧϣϼ

ϭ, ϩ ϲϯ ϣϲϦϭϩ ϲϣϯ-
ϩϭϩ ϱϯϥϩϸϡϭϩ ϶ϯϳϦϬϩ ϣϩϥϦϳϽ ϰϯϥ ϮϯϤϡϭϩ ϲϣϯϩϭϩ ϣϲϿ

 ϑϴϲϲϫϴϿ
 ϨϦϭϬϿ

, Ϯϯ ϢϯϤ 
ϥϡϲϳ ϣϬϡϲϳϽ ϳϯϭϴ, ϫϯϭϴ Ϩϡ϶ϯϸϦϳ... σ

ϼ
 ϮϦ ϳϯϬϽϫϯ ϮϦ Ϩϡ϶ϯϳϦϬϩ ϰϯϣϩϮϯϣϡϳϽϲЀ ϭϮϦ 

ϩ ϲϬϴϹ
ϡϳϽϲЀ ϭϦϮЀ, Ϯϯ ϲϡϭϩ ϭϮϯϿ

 ϣϬϡϥϦϬϩ, Ϩϡ϶ϣϡϳϩϬϩ ϭϯϿ
 ϣϬϡϲϳϽ ϩ ϰϱϡϣϩϬϩ, 

ϫϡϫ ϶ϯϳϦϬϩ, ϡ ϭϦϮЀ ϴϲϳϱϡϮϩϬϩ ϯϳ ϣϬϡϲϳϩ: Ϯϡ ϲϬϯϣϡ϶ Ѐ Ϣϼ
Ϭ ϤϯϲϴϥϡϱϽ, ϡ Ϯϡ ϥϦϬϦ 

ϮϩϸϦϭ ϮϦ ϣϬϡϥϦϬ... ρ
 ϲ ϧ

ϦϮϯϪ ϭϯϦϪ ϨϡϸϦϭ ϣϼ
 ϭϦϮЀ ϱϡϨϬϴϸϩϬϩ? ώ

Ϧ ϯϳϮЀϬϩ Ϣϼ
 ϣϼ

 
ϴ ϭϦϮЀ ϭϯϦϪ Ͽ

ϮϯϪ ϧ
ϦϮϼ

, ϮϦ  Ϣϼ
Ϭϯ Ϣϼ

 ϩ ϋ
ϱϯϮϯϣϼ

϶ ϧ
Ϧϱϳϣ. ρ

 ϦϲϬϩ ϲϫϡϧ
ϦϹ

Ͻ, 
ϸϳϯ Ѐ ϰϯϲϬϦ ϾϳϯϤϯ ϮϦ ϲϳϦϱϰϦϬ ϩ ϮϦ ϲϯϢϬϿ

Ϭ ϸϩϲϳϯϳϼ
, ϳϡϫ ϣϦϥϽ ϣϲϦ ϭϼ

 ϬϿ
ϥϩ... 

ρ
 ϨϡϸϦϭ ϣϼ

 Ϩϡ϶ϯϳϦϬϩ ϫϮЀϨЀ σ
Ϭϡϥϩϭϩϱϡ ϰϯϲϡϥϩϳϽ Ϯϡ ϰϱϦϲϳϯϬ, ϡ ϭϦϮЀ ϲ ϥϦϳϽϭϩ 

ϰϯϤϴϢϩϳϽ? ϑϡϨϣϦ Ѐ ϰϯ϶ϩϳϩϬ ϰϱϦϲϳϯϬ ϩϬϩ Ϩϡ϶ϣϡϳϩϬ ϦϤϯ ϸϦϱϦϨ ϣϯϪϮϴ ϩ ϫϱϯϣϯϰϱϯϬϩ-
ϳϩϦ? ϐ

ϯ Ϣϯϧ
ϽϦϭϴ ϩϨϣϯϬϦϮϩϿ

 ϲ ϱϯϧ
ϥϦϮϩЀ Ϣϼ

Ϭ Ѐ ϰϱϦϥϮϡϨϮϡϸϦϮ ϫ Ϸϡϱϲϳϣϴ: ϩ ϴϧ
Ϧ 

ϮϦ ϣϲϰϯϭϮϿ
, ϫϡϫ ϭϦϮЀ ϯϳϦϷ ϢϬϡϤϯϲϬϯϣϩϬ Ϯϡ Ϥϯϲϴϥϡϱϲϳϣϯ: Ϯϡ Ϸϡϱϲϫϯϭ ϰϱϦϲϳϯϬϦ 

ϩ ϣϼ
ϱϯϲ. ρ

 ϫϮЀϨϿ
 σ
Ϭϡϥϩϭϩϱϴ ϲ ϫϡϫϯϪ ϲϳϡϳϩ ϲϬϦϥϯϣϡϬϯ Ϣϼ

ϳϽ ϤϯϲϴϥϡϱϦϭ? Ϗ
Ϯ ϲϼ

Ϯ 
ϸϦϳϣϦϱϳϯϤϯ ϴ ϥϦϬϽϮϯϤϯ ϫϮЀϨЀ. ϋ

ϡϫϩϦ ϴ ϮϦϤϯ ϥϯϲϳϯϩϮϲϳϣϡ, ϫϡϫϩϦ ϴ ϮϦϤϯ ϮϡϲϬϦϥ-
ϲϳϣϦϮϮϼ

Ϧ ϰϱϡϣϡ Ϣϼ
ϳϽ ϤϯϲϴϥϡϱϦϭ , ϫϱϯϭϦ ϣϡϹ

ϦϪ ϩϨϭϦϮϼ
 ϩ ϦϤϯ ϤϬϴϰϯϲϳϩ? σ

 ϸϦϭ 
ϭϯЀ ϣϩϮϡ ϰϦϱϦϥ Ϯϩϭ?

1) ώ
ϡϨϯϣϩϳϦ ϡϣϳϯϱϡ ϥϡϮϮϯϤϯ ϰϯϲϬϡϮϩЀ. ϔϫϡϧ

ϩϳϦ ϵ
ϡϭϩϬϩϿ

 ϡϥϱϦϲϡϳϡ. 
ϔϫϡϧ

ϩϳϦ ϰϦϱϩϯϥ (ϲ ϳϯϸϮϯϲϳϽϿ
 ϥϯ ϥϣϴ϶ ϥϦϲЀϳϩϬϦϳϩϪ), ϫϯϤϥϡ Ϣϼ

Ϭϯ ϮϡϰϩϲϡϮϯ 
ϥϡϮϮϯϦ ϰϯϲϬϡϮϩϦ.
2) σ

 ϸϦϭ ϡϣϳϯϱ ϰϩϲϽϭϡ ϯϢϣϩϮЀϦϳ ϡϥϱϦϲϡϳϡ? ϐ
ϱϩϣϦϥϩϳϦ ϳϱϩ ϯϢϣϩϮϦϮϩЀ.

3) ϔϫϡϧ
ϩϳϦ ϮϡϨϣϡϮϩϦ ϰϱϡϣϩϳϦϬϽϲϳϣϦϮϮϯϤϯ ϫϱϴϧ

ϫϡ, ϣ ϫϯϳϯϱϼ
Ϫ ϣ϶ϯϥϩϬ 

ϡϥϱϦϲϡϳ ϰϩϲϽϭϡ , ϡ ϳϡϫϧ
Ϧ ϰϯϬϩϳϩϸϦϲϫϩϦ ϥϦЀϳϦϬϩ, ϮϡϨϣϡϮϮϼ

Ϧ ϣ ϰϩϲϽϭϦ. 
ώ
ϡϨϯϣϩϳϦ ϮϦϲϫϯϬϽϫϯ ϱϦϵ

ϯϱϭ, ϰϱϯϣϦϥЂϮϮϼ
϶ ϰϯ ϩϮϩϷϩϡϳϩϣϦ ϾϳϯϤϯ ϫϱϴϧ

ϫϡ.
2. ϒ

ϴϺ
ϦϲϳϣϴϦϳ ϳϯϸϫϡ ϨϱϦϮϩЀ, ϸϳϯ «ϣ Ϸϡϱ ϲϳϣϯ ϣϡ ϮϩϦ ρ

ϬϦϫ ϲϦЀ ύ
ϩ ϶ϡϪ Ϭϯ ϣϩ-

ϸϡ ϰϱϯϩϨϯϹ
ЂϬ ϰϦ ϱϦ ϶ϯϥ ϫ ϡϢϲϯϬϿ

ϳϩϨϭ
ϴ, ϮϩϸϦϭ

 ϮϦ ϯϤϱϡ Ϯϩ ϸϦϮ ϮϯϪ Ϸϡϱ ϲϫϯϪ 
ϣϬϡϲϳϩ». ω

ϲϰϯϬϽϨϴЀ ϩϲϳϯϱϩϸϦϲϫϩϦ ϨϮϡϮϩЀ, ϰϱϩϣϦϥϩϳϦ ϥϣϡ ϡϱϤϴϭ
ϦϮϳϡ, ϫϯϳϯϱϼ

ϭ
ϩ 

ϭ
ϯϧ

Ϯϯ ϰϯϥϳϣϦϱϥϩϳϽ ϥϡϮϮϴϿ
 ϳϯϸϫϴ ϨϱϦϮϩЀ, ϩ ϥϣϡ ϡϱϤϴϭ

ϦϮϳϡ, ϫϯϳϯϱϼ
ϭ
ϩ ϭ

ϯϧ
Ϯϯ 

ϦЂ ϯϰϱϯϣϦϱϤϮϴϳϽ. ϐ
ϱϩ ϩϨϬϯϧ

ϦϮϩϩ ϡϱϤϴϭ
ϦϮϳϯϣ ϯϢЀϨϡϳϦϬϽϮϯ ϩϲϰϯϬϽϨϴϪϳϦ 

ϩϲϳϯϱϩϸϦϲϫϩϦ ϵ
ϡϫϳϼ

.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

Ϗ
ϢϲϴϥϩϳϦ ϲ ϲϯϲϦϥϯϭ ϰϯ ϰϡϱϳϦ ϳϦϭϴ «ψϡϫϱϦϰϯϺ

ϦϮϩϦ ϱϴϲϲϫϯϤϯ ϫϱϦϲϳϽЀϮϲϳϣϡ». 
ϒ
ϯϣϭϦϲϳϮϯ ϲϯϲϳϡϣϽϳϦ ϲϬϯϧ

Ϯϼ
Ϫ ϰϬϡϮ ϩϨϴϸϦϮϩЀ ϥϡϮϮϯϪ ϳϦϭϼ

.

ϑϦϤϴϬЀϳ.
 ϔϔυ

Ϗ
ϷϦϮϩϳϦ ϲϣϯϩ ϨϮϡϮϩЀ ϰϯ ϥϡϮϮϯϪ ϳϦϭϦ. ϋ

ϡϫϴϿ
 ϩϮϵ

ϯϱϭϡϷϩϿ
 σ
ϡϭ ϮϦϯϢ϶ϯϥϩϭϯ 

ϰϯϣϳϯϱϩϳϽ? ϒ
ϰϱϯϦϫϳϩϱϴϪϳϦ ϰϬϡϮ ϰϯϣϳϯϱϦϮϩЀ.
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ŕ
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ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
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ō
ő
ō
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ŉŔŤ

ω
ϒ
ϓϏ

ϑω
Ϡ

    10 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϑϯϲϲϩЀ ϣ Ͼϰϯ϶ϴ ϰϱϦϯϢϱϡϨϯϣϡϮϩϪ ϐ
Ϧϳϱϡ I»

σ
ρ
ϑω

ρ
ώ
ϓ 1

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ψϡϰϩϹ
ϩϳϦ ϩϲϳϯϱϩϸϦϲϫϩϪ ϳϦϱϭϩϮ, ϯ ϫϯϳϯϱϯϭ ϩϥЂϳ ϱϦϸϽ:

1) ϲϩϲϳϦϭϡ ϫϯϭϰϬϦϫϳϯϣϡϮϩЀ ϡϱϭϩϩ, ϴϲϳϡϮϯϣϬϦϮϮϡЀ ϰϱϩ ϐ
ϦϳϱϦ I, ϣϼ

ϱϡϧ
ϡϣϹ

ϡЀϲЀ 
ϣ ϰϱϩϮϴϥϩϳϦϬϽϮϯϭ ϮϡϢϯϱϦ Ϯϡ ϰϯϧ

ϩϨϮϦϮϮϴϿ
 ϲϬϴϧ

Ϣϴ ϰϱϦϥϲϳϡϣϩϳϦϬϦϪ ϮϩϨϹ
ϩ϶ 

ϲϯϲϬϯϣϩϪ;
2) ϨϦϭϦϬϽϮϯϦ ϣϬϡϥϦϮϩϦ, ϰϱϦϥϯϲϳϡϣϬЀϦϭϯϪ ϥϣϯϱЀϮϩϮϴ Ϩϡ ϮϦϲϦϮϩϦ ϣϯϦϮϮϯϪ 
ϩ ϤϯϲϴϥϡϱϲϳϣϦϮϮϯϪ ϲϬϴϧ

Ϣϼ
, ϮϡϨϼ

ϣϡϬϯϲϽ...
2. ϔϲϳϡϮϯϣϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ ϭϦϧ

ϥϴ ϳϦϱϭϩϮϡϭϩ, ϰϯϮЀϳϩЀϭϩ ϩ ϩ϶ ϯϰϱϦϥϦϬϦϮϩЀϭϩ.
ϓφϑύ

ω
ώ
Ϝ

, ϐ
Ϗ
ώ
Ϡ
ϓω

Ϡ
A

) ϡϲϲϡϭϢϬϦЀ,
ς) ϒ

ϦϮϡϳ,
B

) ϋϴϮϲϳϫϡϭϦϱϡ,
τ) ϒ

ϩϮϯϥ.
Ϗ
ϐ
ϑφυ

φό
φώ

ω
Ϡ

1) ϣϼ
ϲϹ

ϩϪ ϯϱϤϡϮ ϰϯ ϥϦϬϡϭ ϨϡϫϯϮϯϥϡϳϦϬϽϲϳϣϡ ϩ ϴϰϱϡϣϬϦϮϩЀ ϰϱϩ ϩϭϰϦϱϡϳϯϱϦ,
2) ϰϦϱϣϯϦ ϣ ϑϯϲϲϩϩ ϣϼ

ϲϹ
ϦϦ ϴϸϦϢϮϯϦ ϨϡϣϦϥϦϮϩϦ,

3) ϫϯϬϬϦϤϩЀ, ϣϦϥϡϣϹ
ϡЀ ϷϦϱϫϯϣϮϼ

ϭ ϴϰϱϡϣϬϦϮϩϦϭ,
4) ϰϦϱϣϼ

Ϫ ϭϴϨϦϪ ϣ ϑϯϲϲϩϩ,
5) ϯϢϺ

ϦϲϳϣϦϮϮϯϦ ϲϯϢϱϡϮϩϦ ϥϬЀ ϯϳϥϼ
϶ϡ, ϱϡϨϣϬϦϸϦϮϩϪ.

3. σ
 ϰϦϱ ϣϯϪ ϸϦϳ ϣϦϱ ϳϩ X

V
III ϣ. ϣ ϑϯϲ ϲϩϩ ϣϣϯ ϥϩϳ ϲЀ ϮϯϣϡЀ ϲϩ ϲϳϦ ϭϡ ϲϢϯϱϡ ϮϡϬϯϤϯϣ. 

ϔϫϡϧ
ϩϳϦ, ϸϳϯ Ѐϣ ϬЀ ϬϯϲϽ Ϧϥϩ Ϯϩ ϷϦϪ Ϯϡ Ϭϯ Ϥϯ ϯϢ Ϭϯ ϧ

Ϧ ϮϩЀ ϲϯ ϣϱϦ ϭϦ Ϯϩ ϱϦ ϵ
ϯϱϭ ϐ

Ϧϳϱϡ I 
ϥϯ ϫϯϮϷϡ X

IX
 ϣ. ϐ

ϯ ϸϦ ϭϴ ϲ ϳϯϸϫϩ ϨϱϦ ϮϩЀ ϲϯ ϣϱϦ ϭϦϮ Ϯϼ
϶ ϰϱϩϮ Ϸϩ ϰϯϣ Ϯϡ Ϭϯ Ϥϯ ϯϢ Ϭϯ ϧ

Ϧ-
ϮϩЀ ϥϡϮ ϮϡЀ ϲϩ ϲϳϦ ϭϡ Ϯϡ Ϭϯ Ϥϯ ϯϢ Ϭϯ ϧ

Ϧ ϮϩЀ ϭϯϧ
Ϧϳ ϲϸϩ ϳϡϳϽ ϲЀ ϮϦϲϰϱϡϣϦϥϬϩϣϯϪ? ϔϫϡ ϧ

ϩ ϳϦ 
ϬϿ

Ϣϼ
Ϧ ϥϣϦ ϰϱϩϸϩϮϼ

.
4. ϐ

ϦϱϦϸϩϲϬϩϳϦ ϲϰϯϥϣϩϧ
Ϯϩϫϯϣ ϐ

Ϧϳϱϡ I (ϮϦ ϭϦϮϦϦ ϳϱЂ϶).
5. ϒ

ϯϯϳϮϦϲϩϳϦ ϥϡϳϴ ϩ ϲϯϢϼ
ϳϩϦ:

1) ϰϦϱϦϮϯϲ ϲϳϯϬϩϷϼ
 ϣ ϐ

ϦϳϦϱϢϴϱϤ,  
 

ϡ) 1712 Ϥ.
2) ϲϱϡϧ

ϦϮϩϦ ϴ ό
ϦϲϮϯϪ, 

 
 

 
Ϣ) 1721 Ϥ.

3) ϴϸϱϦϧ
ϥϦϮϩϦ ϒ

ϩϮϯϥϡ,  
 

 
 

ϣ) 1695 Ϥ.
4) τϡϮϤϴϳϲϫϯϦ ϲϱϡϧ

ϦϮϩϦ,   
 

 
Ϥ) 1708 Ϥ.

5) ρ
ϨϯϣϲϫϩϦ ϰϯ϶ϯϥϼ

 ϐ
Ϧϳϱϡ I.  

 
 

ϥ) 1714 Ϥ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. ϒϴϺ
ϦϲϳϣϴϦϳ ϳϯϸϫϡ ϨϱϦϮϩЀ, ϸϳϯ «ϑϦϵ

ϯϱϭ
ϡ ϐ

Ϧϳϱϡ Ϣϼ
Ϭϡ ϮϦϩϨϢϦϧ

Ϯϡ, Ϯϯ ϯϮ ϲϯ-
ϣϦϱ Ϲ

ϩϬ ϦЂ ϰϴϳЂϭ
 ϲϳϱϡϹ

 Ϯϯ Ϥϯ Ϯϡ ϲϩ ϬϩЀ Ϯϡϥ Ϯϡ ϱϯϥ ϮϯϪ ϥϴϹ
ϯϪ ϩ Ϯϡ ϱϯϥ Ϯϼ

 ϭ
ϩ 

ϣϦϱϯϣϡϮϩЀϭ
ϩ». ω

ϲϰϯϬϽϨϴЀ ϩϲϳϯϱϩϸϦϲϫϩϦ ϨϮϡϮϩЀ, ϰϱϩϣϦϥϩϳϦ ϥϣϡ ϡϱϤϴϭϦϮϳϡ, 
ϫϯϳϯϱϼ

ϭϩ ϭϯϧ
Ϯϯ ϰϯϥϳϣϦϱϥϩϳϽ ϥϡϮϮϴϿ

 ϳϯϸϫϴ ϨϱϦϮϩЀ, ϩ ϥϣϡ ϡϱϤϴϭϦϮϳϡ, ϫϯϳϯϱϼ
ϭϩ 

ϭϯϧ
Ϯϯ ϦЂ ϯϰϱϯϣϦϱϤϮϴϳϽ. ϐ

ϱϩ ϩϨϬϯϧ
ϦϮϩϩ ϡϱϤϴϭϦϮϳϯϣ ϯϢЀϨϡϳϦϬϽϮϯ ϩϲϰϯϬϽϨϴϪϳϦ 

ϩϲϳϯϱϩϸϦϲϫϩϦ ϵ
ϡϫϳϼ

.
2. ϒ

ϯϨϥϡϪϳϦ ϩϮϳϦϬϬϦϫϳ-ϫϡϱϳϴ ϰϯ ϳϦϭϦ «τϯϲϴϥϡϱϲϳϣϦϮϮϼ
Ϧ ϰϱϦϯϢϱϡϨϯϣϡϮϩЀ ϐ

Ϧϳϱϡ I».

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

ώ
ϡϰϩϹ

ϩϳϦ ϲϯϸϩϮϦϮϩϦ-ϱϡϲϲϴϧ
ϥϦϮϩϦ, ϣ ϫϯϳϯϱϯϭ ϥϯϫϡϧ

ϩϳϦ, ϸϳϯ ϐ
Ϧϳϱϡ I ϨϡϲϬϴϧ

ϦϮϮϯ 
ϮϡϨϼ

ϣϡϿ
ϳ σ

ϦϬϩϫϩϭ, ϩϲϰϯϬϽϨϴЀ ϩϲϳϯϱϩϸϦϲϫϩϦ ϵ
ϡϫϳϼ

.

ϑϦϤϴϬЀϳ.
 ϔϔυ

ϒ
ϯϲϳϡϣϽϳϦ ϰϬϡϮ ϥϡϬϽϮϦϪϹ

ϦϤϯ ϩϨϴϸϦϮϩЀ ϳϦϭ. ϔϫϡϧ
ϩϳϦ ϲϳϱϡϮϩϷϼ

 ϴϸϦϢϮϩϫϡ, ϲϡϪϳϼ
 

ω
ϮϳϦϱϮϦϳϡ, ϤϥϦ ϭϯϧ

Ϯϯ ϮϡϪϳϩ ϰϴϢϬϩϫϡϷϩϩ ϰϯ ϫϡϧ
ϥϯϪ ϳϦϭϦ.

Ϗ
ϷϦϮϩϳϦ ϲϣϯϿ

 ϱϡϢϯϳϴ.

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)
ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

ύ
Ϧϧ

 ϳϦϭ ςϯϬϯϳϮϩϫϯϣ ϰϱϩϲϬϡϬ ϩϭ Ϯϡ ϰϯϥϭϯϤϴ ϳϱϩϥϷϡϳϽ ϳϼ
ϲЀϸ ϸϦϬϯϣϦϫ ϰϯϥ Ϯϡ-

ϸϡϬϽϲϳϣϯϭ ϣϯϦϣϯϥϼ
 ω
ϲϳϯϭϼ

 ϐ
ϡϹ

ϫϯϣϡ, ϩ Ͼϳϯϳ ϐ
ϡϹ

ϫϯϣ ϰϱϩϢϼ
Ϭ ϳϴϥϡ Ϯϡ ϳϱϦϳϩϪ 

ϥϦϮϽ ϩ, ϥϦϬϡЀ ϣϩϥ, ϸϳϯ ϯϮ ϮϡϭϦϱϦϮ ϮϡϰϡϲϳϽ Ϯϡ ϭϯϲϫϯϣϩϳϯϣ, ϯϢϯϹ
ЂϬ ϲϨϡϥϩ ϲϣϯϩ϶ 

ϳϯϣϡϱϩϺ
ϦϪ ϩ ϲϩϥϦϣϹ

ϩ϶ ϣ ϯϲϡϥϦ; Ϯϯ ϐ
ϡϹ

ϫϯϣ [ϲϤϯϣϯϱϩϣϹ
ϩϲϽ] ϰϯϸϳϩ ϲϯ ϣϲϦϭϩ ϲϣϯ-

ϩϭϩ ϤϬϡϣϮϼ
ϭϩ ϮϡϸϡϬϽϮϩϫϡϭϩ  ϩ ϫϡϰϩϳϡϮϡϭϩ ϳϡϪϮϯ ϨϡϫϬϿ

ϸϩϬ ϮϡϰϦϱЂϥ ϲ ϷϡϱЂϭ 
ϴϲϬϯϣϩϦ ϰϦϱϦϪϳϩ ϫ ϮϦϭϴ ϩ ϣϲЂ ϲϣϯЂ ϣϯϪϲϫϯ ϰϦϱϦϥϡϳϽ ϭϯϲϫϯϣϩϳϡϭ.

ύ
ϯϲϫϯϣϩϳϼ

, ϨϮϡЀ ϯϢ Ͼϳϯϭ, ϲ ϢϯϬϽϹ
ϩϭ ϣϯϪϲϫϯϭ ϮϡϰϡϬϩ Ϯϡ ϯϲϡϧ

ϥЂϮϮϼ
϶, 

ϡ ϳϡϫϧ
Ϧ ϰϯϲϬϡϬϩ ϯϳϱЀϥ ϰϱϯϳϩϣ ϐ

ϡϹ
ϫϯϣϡ, ϫϯϳϯϱϼ

Ϫ ϲϱϡϨϴ ϰϦϱϦϥϡϬϲЀ ϲ ϰЀϳϽϿ
ϲϳϡ-

ϭϩ ϸϦϬϯϣϦϫ, ϩ ϦϤϯ ϣϯϪϲϫϯ ϯϳ [ϳϡϫϯϪ] ϮϦϯϧ
ϩϥϡϮϮϯϲϳϩ ϰϱϩϹ

Ϭϯ ϣ ϱϡϲϲϳϱϯϪϲϳϣϯ, 
ϩ ϭϯϲϫϯϣϩϳϼ

 Ϩϡ϶ϣϡϳϩϬϩ ϭϮϯϧ
Ϧϲϳϣϯ ϰϬϦϮϮϼ

϶; ϩ ϯϲϡϧ
ϥЂϮϮϼ

Ϧ, ϴϣϩϥϦϣ Ͼϳϯ, ϳϡϫϧ
Ϧ 

ϯϢϱϡϳϩϬϩϲϽ ϣ ϢϦϤϲϳϣϯ... ϩϢϯ ϬϦϲ, ϸϦϱϦϨ ϫϯϳϯϱϼ
Ϫ ϯϮϩ ϰϱϩϮϴϧ

ϥϦϮϼ
 Ϣϼ

Ϭϩ ϢϦϧ
ϡϳϽ, 

Ϣϼ
Ϭ ϨϡϮЀϳ ϭϯϲϫϯϣϩϳϡϭϩ; ϩ ϳϡϭ ϰϱϯϩϨϯϹ

Ϭϡ ϮϦϩϭϯϣϦϱϮϡЀ ϲϦϸϡ, ϳϡϫϧ
Ϧ ϩ ϣ ϰϬϦϮ Ϩϡ-

϶ϣϡϳϩϬϩ ϥϯ Ϲ
Ϧϲϳϩ ϳϼ

ϲЀϸ, ϳϡϫ ϸϳϯ ϣ ύ
ϯϲϫϣϦ ϣϲϦ ϳϦϭϮϩϷϼ

 Ϣϼ
Ϭϩ ϰϯϬϮϼ

...
ω

 ϫϯϤϥϡ ϯϮ [ςϯϬϯϳϮϩϫϯϣ] ϴϨϮϡϬ ϯϳ  ϢϦϤϬϦϷϯϣ ϯ ϰϯϱϡϧ
ϦϮϩϩ, ϳϯ ϢϦϧ

ϡϬ ϲϯ ϲϣϯϩϭ 
ϣϯϪϲϫϯϭ ϣ Ϥϯϱϯϥ ϋ

ϡϬϴϤϴ, ϱϡϲϰϯϬϯϧ
ϦϮϮϼ

Ϫ Ϯϡ ϱϦϫϦ Ϗ
ϫϦ, ϩ ϯϮ ϮϡϹ

ЂϬ Ͼϳϯ ϭϦϲϳϯ 
ϴϥϯϢϮϼ

ϭ ϥϬЀ ϳϯϤϯ, ϸϳϯϢϼ
 ϰϱϯϣϦϲϳϩ ϳϡϭ Ϩϩϭϴ, ϩ ϳϯϳϸϡϲ ϨϡϰϡϲϲЀ ϣϲϦϭ ϮϦϯϢ϶ϯ-

ϥϩϭϼ
ϭ; ϩ Ͼϳϯ Ϣϼ

Ϭ Ϥϯϱϯϥ ϭϮϯϤϯϬϿ
ϥϮϼ

Ϫ, ϩ ϣ ϮЂϭ ϣϲϦϤϥϡ Ϲ
Ϭϡ ϢϯϬϽϹ

ϡЀ ϳϯϱϤϯϣϬЀ 
ϲϯϬϽϿ

 ϲ ϨϦϭϬЂϪ ϒ
ϦϣϦϱϲϫϯϪ...»

1) σ
 ϫϡϫϯϭ Ϥϯϥϴ ϰϱϯϩϨϯϹ

Ϭϩ ϯϰϩϲϼ
ϣϡϦϭϼ

Ϧ ϣ ϳϦϫϲϳϦ ϲϯϢϼ
ϳϩЀ? ώ

ϡϨϯϣϩϳϦ 
ϷϡϱЀ, ϣ ϰϱϡϣϬϦϮϩϦ ϫϯϳϯϱϯϤϯ ϰϱϯϩϲ϶ϯϥϩϬϩ Ͼϳϩ ϲϯϢϼ

ϳϩЀ. ϔϫϡϧ
ϩϳϦ ϮϡϨϣϡϮϩϦ 

Ͼϰϯ϶ϩ ϣ ϩϲϳϯϱϩϩ ϑϯϲϲϩϩ, ϫϯϤϥϡ ϰϱϯϩϨϯϹ
Ϭϩ ϯϰϩϲϡϮϮϼ

Ϧ ϲϯϢϼ
ϳϩЀ.

2) ϋ
ϡϫ ϲϣЀ ϨϡϮ ϰϯϲϳϴϰϯϫ ω

. ϐ
ϡϹ

ϫϯϣϡ, ϯϰϩ ϲϡϮ Ϯϼ
Ϫ ϣ ϳϦϫϲϳϦ, ϲ ϲϯ Ϸϩ ϡϬϽ-

Ϯϼ
ϭ ϲϯϲϳϡϣϯϭ ϦϤϯ ϣϯϪϲϫϡ? ψϡ ϫϯϤϯ ϣϼ

 ϥϡ ϣϡϬ ϲϦϢЀ ϤϬϡϣ Ϯϼ
Ϫ ϰϱϦϥϣϯϥϩϳϦϬϽ 

ϰϯϣϲϳϡϮϷϦϣ ? ώ
ϡ Ϩϯ ϣϩ ϳϦ ϲϡϭϯϨϣϡϮϷϡ, ϣ ϢϯϱϽ ϢϦ ϲ ϫϯ ϳϯ ϱϼ

ϭ ϰϱϯϲϬϡϣϩϬϲЀ ϴϰϯ ϭЀ-
Ϯϴ ϳϼ

Ϫ ϣ ϳϦϫ ϲϳϦ «ϭϯϬϯϥϯϪ Ϣϯ ЀϱϩϮ ϒ
ϫϯϰϩϮ».

2. ϒϴϺ
ϦϲϳϣϴϦϳ ϳϯϸϫϡ ϨϱϦϮϩЀ, ϸϳϯ «ϣϮϴϳϱϦϮϮЀЀ ϰϯϬϩϳϩϫϡ ω

ϣϡϮϡ IV
 Ϣϼ

Ϭϡ ϮϡϰϱϡϣϬϦϮϡ 
Ϯϡ ϵ

ϯϱϭϩϱϯϣϡϮϩϦ ϮϦϯϤϱϡϮϩϸϦϮϮϯϪ ϭϯϮϡϱ϶ϩϩ ϰϱϩ ϲϯϲϱϦϥϯϳϯϸϦϮϩϩ ϣϲϦϪ ϰϯϬϮϯϳϼ
 

ϣϬϡϲϳϩ ϣ ϱϴϫϡ϶ ϷϡϱЀ». ω
ϲϰϯϬϽϨϴЀ ϩϲϳϯϱϩϸϦϲϫϩϦ ϨϮϡϮϩЀ, ϰϱϩϣϦϥϩϳϦ ϥϣϡ ϡϱϤϴϭϦϮϳϡ, 

ϫϯϳϯϱϼ
ϭϩ ϭϯϧ

Ϯϯ ϰϯϥϳϣϦϱϥϩϳϽ ϥϡϮϮϴϿ
 ϳϯϸϫϴ ϨϱϦϮϩЀ, ϩ ϥϣϡ ϡϱϤϴϭϦϮϳϡ, ϫϯϳϯϱϼ

ϭϩ 
ϭϯϧ

Ϯϯ ϦЂ ϯϰϱϯϣϦϱϤϮϴϳϽ. ϐ
ϱϩ ϩϨϬϯϧ

ϦϮϩϩ ϡϱϤϴϭϦϮϳϯϣ ϯϢЀϨϡϳϦϬϽϮϯ ϩϲϰϯϬϽϨϴϪϳϦ 
ϩϲϳϯϱϩϸϦϲϫϩϦ ϵ

ϡϫϳϼ
.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

Ϗ
ϢϲϴϥϩϳϦ ϲ ϲϯϲϦϥϯϭ ϰϯ ϰϡϱϳϦ ϳϦϭϴ «ψϡϫϱϦϰϯϺ

ϦϮϩϦ ϱϴϲϲϫϯϤϯ ϫϱϦϲϳϽЀϮϲϳϣϡ». 
ϒ
ϯϣϭϦϲϳϮϯ ϲϯϲϳϡϣϽϳϦ ϲϬϯϧ

Ϯϼ
Ϫ ϰϬϡϮ ϩϨϴϸϦϮϩЀ ϥϡϮϮϯϪ ϳϦϭϼ

.

ϑϦϤϴϬЀϳ.
 ϔϔυ

ϒ
ϯϲϳϡϣϽϳϦ ϰϬϡϮ ϥϡϬϽϮϦϪϹ

ϦϤϯ ϩϨϴϸϦϮϩЀ ϳϦϭ. ϔϫϡϧ
ϩϳϦ ϲϳϱϡϮϩϷϼ

 ϴϸϦϢϮϩϫϡ, ϲϡϪϳϼ
 

ω
ϮϳϦϱϮϦϳϡ, ϤϥϦ ϭϯϧ

Ϯϯ ϮϡϪϳϩ ϰϴϢϬϩϫϡϷϩϩ ϰϯ ϫϡϧ
ϥϯϪ ϳϦϭϦ.

Ϗ
ϷϦϮϩϳϦ ϲϣϯϿ

 ϱϡϢϯϳϴ.
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ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ
ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ω
ϒ
ϓϏ

ϑω
Ϡ

    10 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϑϯϲϲϩЀ ϣ 1762–1801 ϤϤ.: ϰϱϡϣϬϦϮϩϦ φ
ϫϡϳϦϱϩϮϼ

 II ϩ ϐ
ϡϣϬϡ I»

σ
ρ
ϑω

ρ
ώ
ϓ 1

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. υ
ϡϪϳϦ ϯϰϱϦϥϦϬϦϮϩϦ ϰϯϮЀϳϩЀϭ «ϡϲϲϩϤϮϡϷϩϩ», «ϰϱϯϲϣϦϺ

ЂϮϮϼ
Ϫ ϡϢϲϯϬϿ

ϳϩϨϭ».
2. ϑϡϲϰϯϬϯϧ

ϩϳϦ ϣ ϶ϱϯϮϯϬϯϤϩϸϦϲϫϯϪ ϰϯϲϬϦϥϯϣϡϳϦϬϽϮϯϲϳϩ ϩϲϳϯϱϩϸϦϲϫϩϦ ϲϯϢϼ
ϳϩЀ. 

ψϡϰϩϹ
ϩϳϦ Ϸϩϵ

ϱϼ
, ϫϯϳϯϱϼ

ϭϩ ϯϢϯϨϮϡϸϦϮϼ
 ϩϲϳϯϱϩϸϦϲϫϩϦ ϲϯϢϼ

ϳϩЀ, ϣ ϰϱϡϣϩϬϽϮϯϪ 
ϰϯϲϬϦϥϯϣϡϳϦϬϽϮϯϲϳϩ:

1) ϤϴϢϦϱϮϲϫϡЀ ϱϦϵ
ϯϱϭϡ,

2) ϧ
ϡϬϯϣϡϮϮϡЀ Ϥϱϡϭϯϳϡ ϥϣϯϱЀϮϲϳϣϴ,

3) ϲϯϨϼ
ϣ ϔϬϯϧ

ϦϮϮϯϪ ϫϯϭϩϲϲϩϩ.
3. ώ

ϩϧ
Ϧ ϰϱϩϣϦϥЂϮ ϱЀϥ ϩϭЂϮ ϤϯϲϴϥϡϱϲϳϣϦϮϮϼ

϶ ϥϦЀϳϦϬϦϪ. σ
ϲϦ ϯϮϩ, Ϩϡ ϩϲϫϬϿ

ϸϦϮϩϦϭ 
ϥϣϴ϶, ϯϳϮϯϲЀϳϲЀ ϫ ϰϱϡϣϬϦϮϩϿ

 φϫϡϳϦϱϩϮϼ
 II. 

1) ϔϹ
ϡϫϯϣ, 2) ϒϴϣϯϱϯϣ, 3) ϐ

ϯϳϦϭϫϩϮ, 4) ύ
ϦϮϹ

ϩϫϯϣ, 5) Ϗ
ϱϬϯϣ, 6) ό

Ϧϵ
ϯϱϳ.

4. ϔϲϳϡϮϯϣϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ ϭϦϧ
ϥϴ ϲϯϢϼ

ϳϩЀϭϩ ϩ Ϥϯϥϡϭϩ, ϫ ϫϡϧ
ϥϯϪ ϰϯϨϩϷϩϩ 

ϰϦϱϣϯϤϯ ϲϳϯϬϢϷϡ ϰϯϥϢϦϱϩϳϦ ϲϯϯϳϣϦϳϲϳϣϴϿ
Ϻ
ϴϿ

 ϰϯϨϩϷϩϿ
 ϩϨ ϣϳϯϱϯϤϯ ϲϳϯϬϢϷϡ.

ϒ
Ϗ
ςϜ

ϓω
Ϡ

 
 

 
 

υ
ρϓϜ

1) ϰϦϱϣϼ
Ϫ ϱϡϨϥϦϬ ϐ

ϯϬϽϹ
ϩ, 

 
ϡ) 1772 Ϥ.

2) ϰϱϩϲϯϦϥϩϮϦϮϩϦ ϋ
ϱϼ

ϭϡ,  
 

Ϣ) 1770 Ϥ.
3) ϑϴϲϲϫϯ-ϳϴϱϦϷϫϡЀ ϣϯϪϮϡ,  

 
ϣ) 1783 Ϥ.

4) Ϙ
ϦϲϭϦϮϲϫϩϪ ϢϯϪ. 

 
 

Ϥ) 1785 Ϥ.
 

 
 

 
 

 
ϥ) 1787–1791 ϤϤ.

 
 

 
 

 
 

Ϧ) 1773–1778 ϤϤ.
5. ϋ

ϡϫϩϦ ϳϱϩ ϩϨ ϮϡϨϣϡϮϮϼ
϶ Ϯϩϧ

Ϧ ϲϯϢϼ
ϳϩϪ, ЀϣϬϦϮϩϪ ϯϳϮϯϲЀϳϲЀ ϫ ϷϡϱϲϳϣϯϣϡϮϩϿ

 
ϐ
ϡϣϬϡ I?

1) ϯϳϭϦϮϡ ϥϣϯϱЀϮϲϫϩ϶ ϲϯϢϱϡϮϩϪ,
2) ϥϦЀϳϦϬϽϮϯϲϳϽ ϔϬϯϧ

ϦϮϮϯϪ ϫϯϭϩϲϲϩϩ,
3) ϱϡϨϥϦϬ ϑϦϸϩ ϐ

ϯϲϰϯϬϩϳϯϪ,
4) ϣϣϦϥϦϮϩϦ ϧ

ЂϲϳϫϯϪ ϷϦϮϨϴϱϼ
, Ϩϡϫϱϼ

ϳϩϦ ϸϡϲϳϮϼ
϶ ϳϩϰϯϤϱϡϵ

ϩϪ,
5) ω

ϳϡϬϽЀϮϲϫϩϪ ϩ ϙ
ϣϦϷϡϱϲϫϩϪ ϰϯ϶ϯϥϼ

 ρ
.σ

. ϒϴϣϯϱϯϣϡ,
6) ϣϫϬϿ

ϸϦϮϩϦ ϋ
ϱϼ

ϭϡ ϣ ϲϯϲϳϡϣ ϑϯϲϲϩϩ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
ϔϔυ

1. ϐ
ϱϯϸϳϩϳϦ ϯϳϱϼ

ϣϯϫ ϩϨ ϰϱϩϫϡϨϡ ϤϬϡϣϮϯϫϯϭϡϮϥϴϿ
Ϻ
ϦϤϯ Ϸϡϱϲϫϩϭϩ ϣϯϪϲϫϡϭϩ.

«σ
ϲϦ϶ ϣϨϢϴϮϳϯϣϡϣϹ

ϩ϶ϲЀ ϩ ϨϡϱϡϨϩϣϹ
ϩ϶ϲЀ ϲϩϭ ϢϴϮϳϯϭ φЂ σ

ϦϬϩϸϦϲϳϣϡ ϰϯϥϥϡϮ-
Ϯϼ

϶, ϩϨϭϦϮϮϩϫϯϣ ϩ ϲϯϯϢϺ
Ϯϩϫϯϣ ϦϤϯ, ϰϱϦϥϰϯϬϡϤϡϿ

 Ѐ ϲϩϭ ϰϯ ϤϯϲϴϥϡϱϲϳϣϦϮϮϼ
ϭ 

ϨϡϫϯϮϡϭ ϰϯϲϳϴϰϡϳϽ ϰϯ Ϯϩϧ
ϦϰϩϲϡϮϮϯϭϴ.

σ
ϲϦ϶ ϰϯϲϦϬЀϮ, ϣϯϨϣϱϡϺ

ЂϮϮϼ
϶ ϲϩϭ

ϩ ϲϱϦϥϲϳϣϡϭ
ϩ ϣ ϰϱϦϧ

ϮϿ
Ͽ

 ϣϦϱϮϯϰϯϥϥϡ-
ϮϩϸϦϲϫϴϿ

 ϣϦϱϮϯϲϳϽ ϫ ϣϲϦϭ
ϩϬϯϲϳϩϣϦϪϹ

ϦϪ ϮϡϹ
ϦϪ ϩϭ

ϰϦϱϡϳϱϩϷϦ ϩ ϣ ϥϯϬϧ
ϮϯϦ 

ϰϯϣϩϮϯϣϦϮϩϦ ϲϣϯϩ϶ ϮϡϸϡϬϽϮϩϫϯϣ , ϰϯϭ
ϦϺ

ϩϫϯϣ ϴϳϣϦϱϥϩϳϽ ϣ ϳϯϭ
 ϷϦϬϯϣϡϮϩϦϭ 

φϣϡϮϤϦϬϩЀ ϩ ϫϱϦϲϳϡ, ϯϢϻЀϣϩϣ, ϸϳϯ, ϫϳϯ ϩ Ϩϡ ϲϩϭ
 ϥϦϱϨϮЂϳ ϣϰϱϦϥϽ ϫϡϫϩϭ

-ϬϩϢϯ 
ϯϢϱϡϨϯϭ

 ϰϱϩϯϢϺ
ϡϳϽϲЀ ϫ ϢϴϮϳϯϣϺ

ϩϫϡϭ
 ϩϬϩ ϴϳϣϦϱϧ

ϥϡϳϽ ϲϡϭ
ϯϨϣϡϮϷϡ ϐ

Ϧϳϱϯϭ 
ϓϱϦϳϽϩϭ

, ϫϯϳϯϱϼ
Ϫ ϥϣϦϮϡϥϷϡϳϽ ϴϧ

Ϧ ϳϯϭ
ϴ ϬϦϳ, ϣϲϦϭ

ϴ Ϥϯϲϴϥϡϱϲϳϣϴ ϩϨϣϦϲϳϮϯ, 
ϰϯϥϬϩϮϮϯ ϲϫϯϮϸϡϬϲЀ, ϩϬϩ ϫϳϯ ϲϥϦϬϡϦϳ ϭϡϬϦϪϹ

ϦϦ ϯϲϬϴϹ
ϡϮϩϦ ϣϯϦϣϯϥϡϭ, ϫϡϮ-

ϷϦϬЀϱϩЀϭ
, ϣϲЀϫϩϭ Ϯϡϥ ϲϯϢϯϿ

 ϮϡϸϡϬϽϮϩϫϡϭ ϩ ϲϯϢϲϳϣϦϮϮϼ
ϭ

 ϰϯϭ
ϦϺ

ϩϫϡϭ, ϡ ϥϱϴ-
ϤϩϦ ϳϡϫϯϣϼ

϶ Ϩϡϣϯϥϸϩϫϯϣ ϩϬϩ ϰϯϥϲϼ
ϬϽϮϼ

϶ ϯϳ ϤϯϲϴϥϡϱϲϳϣϦϮϮϼ
϶ ϢϴϮϳϯϣϺ

ϩϫϯϣ 
ϮϦ ϲϣЀϧ

ϴϳ ϩ ϣ ϢϬϩϧ
ϡϪϹ

ϴϿ
 ϫϡϮϷϦϬЀϱϩϿ

 ϩϬϩ ϣ ϣϯϩϮϲϫϴϿ
 ϫϯϭϡϮϥϴ ϮϦ ϰϱϦϥϲϳϡ-

ϣЀϳ, Ϩϡ ϳϯ ϣ ϲϡϭ
ϯϪ ϲϫϯϱϯϲϳϩ ϰϱϩϲϬϡϮϮϼ

ϭ
ϩ ϩϨ ϣϯϪϲϫ ϫϯϭϡϮϥϼ

 ϤϦϮϦϱϡϬϡ Ϥϱϡ-
ϵ
ϡ ϐ

ϡϮϩϮϡ, ϣϲϦ ϣ ϳϡϫϯϣϼ
϶ ϲϦϬϦϮϩЀ϶ ϢϦϨ ϩϨϻЀϳϩЀ ϣϯϨϱϡϲϳϮϼ

Ϧ ϭ
ϴϧ

ϩϫϩ Ϣϴϥϴϳ 
ϫϡϨϮϦϮϼ

 ϭ
ϴϸϩϳϦϬϽϮϦϪϹ

ϩϭ
ϩ ϲϭ

ϦϱϳЀϭ
ϩ, ϧ

ЂϮϼ
 ϩ ϥϦϳϩ ϩ϶ – ϯϳϥϡϮϼ

 ϣ ϱϡϢϲϳϣϯ, 
ϡ ϨϦϭ

Ϭϩ – ϣϯ ϣϬϡϥϦϮϩϦ ϣ ϣϦϱϮϯϲϳϩ ϰϱϦϢϼ
ϣϹ

ϩϭ
 ϣϲϦϤϥϡ ϫ φЂ ϩϭ

ϰϦϱϡϳϯϱϲϫϯϭ
ϴ 

σ
ϦϬϩϸϦϲϳϣϴ ϰϯϥϥϡϮϮϼ

ϭ
 ϩ ϰϯϭ

ϦϺ
ϩϫϡϭ...»

ω
ϒ
ϓϏ

ϑω
Ϡ

    10 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϑϯϲϲϩЀ ϣ Ͼϰϯ϶ϴ ϰϱϦϯϢϱϡϨϯϣϡϮϩϪ ϐ
Ϧϳϱϡ I»

σ
ρ
ϑω

ρ
ώ
ϓ 2

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ψϡϰϩϹ
ϩϳϦ ϩϲϳϯϱϩϸϦϲϫϩϪ ϳϦϱϭϩϮ, ϯ ϫϯϳϯϱϯϭ ϩϥЂϳ ϱϦϸϽ:

1) ϰϦϱϣϼ
Ϫ ϱϴϲ ϲϫϩϪ ϭϴϨϦϪ, ϴϸϱϦϧ

ϥЂϮϮϼ
Ϫ ϦϺ

Ђ ϰϱϩ ϐ
ϦϳϱϦ I, ϰϱϦϥ ϲϳϡϣ ϬЀϣ Ϲ

ϩϪ 
ϣ Ϯϡ ϸϡ ϬϦ ϫϯϬ ϬϦϫ ϷϩϿ

 «ϣϲЀϫϩ϶ ϥϩ ϫϯ ϣϩ Ϯϯϫ ϩ ϴϱϯϥϷϦϣ»;
2) ϣϼ

ϲϹ
ϩϪ ϯϱϤϡϮ ϴϰϱϡϣϬϦϮϩЀ, ϰϱϩϹ

ϦϥϹ
ϩϪ Ϯϡ ϲϭϦϮϴ ςϯЀϱϲϫϯϪ ϥϴϭϦ 

ϣ ϱϦϨϴϬϽϳϡϳϦ ϰϦϳϱϯϣϲϫϩ϶ ϱϦϵ
ϯϱϭ, ϮϡϨϼ

ϣϡϬϲЀ…
2. ϐ

ϦϱϦϸϩϲϬϩϳϦ ϬϩϸϮϯϲϳϦϪ, ϫϯϳϯϱϼ
϶ ϩϲϳϯϱϩϫϩ ϯϳϮϯϲЀϳ ϫ «ϰϳϦϮϷϡϭ ϤϮϦϨϥϡ 

ϐ
Ϧϳϱϯϣϡ» (ϮϦ ϭϦϮϦϦ ϳϱЂ϶).

3. ϋ
ϡϫϩϦ ϳϱϩ ϩϨ ϰϦϱϦϸϩϲϬϦϮϮϼ

϶ ϲϯϢϼ
ϳϩϪ ϩϭϦϿ

ϳ ϯϳϮϯϹ
ϦϮϩϦ ϫ ϱϦϵ

ϯϱϭϡϭ ϐ
Ϧϳϱϡ I? 

1) ϲϯϨϥϡϮϩϦ ϱϦϤϴϬЀϱϮϯϪ ϡϱϭϩϩ,
2) ϴϸϱϦϧ

ϥϦϮϩϦ ϫϯϬϬϦϤϩϪ,
3) ϰϱϩϮЀϳϩϦ ϒ

ϯϢϯϱϮϯϤϯ ϴϬϯϧ
ϦϮϩЀ,

4) ϮϡϸϡϬϯ ϫϮϩϤϯϰϦϸϡϳϡϮϩЀ,
5) ϣϣϦϥϦϮϩϦ Ϥϱϡϧ

ϥϡϮϲϫϯϤϯ Ϲ
ϱϩϵ

ϳϡ,
6) ϯϳϭϦϮϡ ϭϦϲϳϮϩϸϦϲϳϣϡ.

4. ϐ
ϦϱϣϡЀ ϸϦϳ ϣϦϱϳϽ X

V
III ϣ. ϣ ϑϯϲ ϲϩϩ Ϣϼ

Ϭϡ ϯϨϮϡ ϭϦ Ϯϯ ϣϡ Ϯϡ ϰϱϯϣϦϥϦϮϩϦϭ Ϲ
ϩ ϱϯ ϫϯ-

ϭϡϲ Ϲ
ϳϡϢ Ϯϼ

϶ ϰϱϦϯϢϱϡϨϯϣϡϮϩϪ. Ϗ
ϢϻЀϲϮϩϳϦ, ϸϦϭ Ϣϼ

Ϭϡ ϣϼ
 Ϩϣϡ Ϯϡ ϮϦϯϢ϶ϯϥϩϭϯϲϳϽ ϰϱϯ-

ϣϦ ϥϦ ϮϩЀ ϰϦϳϱϯϣϲϫϩ϶ ϰϱϦ ϯϢ ϱϡ Ϩϯ ϣϡ ϮϩϪ (ϰϱϩϣϦϥϩϳϦ ϳϱϩ ϯϢϻЀϲϮϦϮϩЀ).
5. ϒ

ϯϯϳϮϦϲϩϳϦ ϥϡϳϴ ϩ ϲϯϢϼ
ϳϩϦ:

1) ώ
ϩϹ

ϳϡϥϳϲϫϩϪ ϭϩϱ, 
 

 
 

 
ϡ) 1725 Ϥ.

2) ϣϣϦϥϦϮϩϦ ϫϯϬϬϦϤϩϪ, 
 

 
 

 
Ϣ) 1721 Ϥ.

3) ϥϡϳϡ ϲϭϦϱϳϩ ϐ
Ϧϳϱϡ I, 

 
 

 
 

ϣ) 1718 Ϥ.
4) ϴϸϱϦϧ

ϥϦϮϩϦ ϒ
ϦϮϡϳϡ, 

 
 

 
 

Ϥ) 1697 Ϥ.
5) ϮϡϸϡϬϯ «σ

ϦϬϩϫϯϤϯ ϰϯϲϯϬϽϲϳϣϡ» ϣ φϣϱϯϰϴ. 
 

ϥ) 1711 Ϥ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. ϒϴϺ
ϦϲϳϣϴϦϳ ϳϯϸϫϡ ϨϱϦϮϩЀ, ϸϳϯ «ϑϦϵ

ϯϱϭ
ϼ

 ϐ
Ϧϳϱϡ I ϰϱϩ ϣϦ Ϭϩ ϫ ϲϯ Ϩϥϡ-

ϮϩϿ
 ϴϲϬϯ ϣϩϪ ϥϬЀ ϱϡϨ ϣϩ ϳϩЀ ϣ ϑϯϲ ϲϩϩ ϣϼ

 ϲϯ ϫϯ ϰϱϯ ϩϨ ϣϯ ϥϩ ϳϦϬϽ ϮϯϪ ϫϱϴϰ ϮϯϪ 
ϰϱϯϭ

ϼ
Ϲ
ϬϦϮϮϯϲϳϩ». ω

ϲϰϯϬϽϨϴЀ ϩϲϳϯϱϩϸϦϲϫϩϦ ϨϮϡϮϩЀ, ϰϱϩϣϦϥϩϳϦ ϥϣϡ ϡϱϤϴϭϦϮϳϡ, 
ϫϯϳϯϱϼ

ϭϩ ϭϯϧ
Ϯϯ ϰϯϥϳϣϦϱϥϩϳϽ ϥϡϮϮϴϿ

 ϳϯϸϫϴ ϨϱϦϮϩЀ, ϩ ϥϣϡ ϡϱϤϴϭϦϮϳϡ, ϫϯϳϯϱϼ
ϭϩ 

ϭϯϧ
Ϯϯ ϦЂ ϯϰϱϯϣϦϱϤϮϴϳϽ. ϐ

ϱϩ ϩϨϬϯϧ
ϦϮϩϩ ϡϱϤϴϭϦϮϳϯϣ ϯϢЀϨϡϳϦϬϽϮϯ ϩϲϰϯϬϽϨϴϪϳϦ 

ϩϲϳϯϱϩϸϦϲϫϩϦ ϵ
ϡϫϳϼ

.
2. ϒ

ϯϨϥϡϪϳϦ ϩϮϳϦϬϬϦϫϳ-ϫϡϱϳϴ ϰϯ ϳϦϭϦ «Ϟ
ϫϯϮϯϭϩϸϦϲϫϩϦ ϰϱϦϯϢϱϡϨϯϣϡϮϩЀ ϐ

Ϧϳϱϡ I».

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

ώ
ϡϰϩϹ

ϩϳϦ ϲϯϸϩϮϦϮϩϦ-ϱϡϲϲϴϧ
ϥϦϮϩϦ, ϣ ϫϯϳϯϱϯϭ ϥϯϫϡϧ

ϩϳϦ, ϸϳϯ ϐ
Ϧϳϱϡ I ϨϡϲϬϴϧ

ϦϮϮϯ 
ϮϡϨϼ

ϣϡϿ
ϳ σ

ϦϬϩϫϩϭ, ϩϲϰϯϬϽϨϴЀ ϩϲϳϯϱϩϸϦϲϫϩϦ ϵ
ϡϫϳϼ

.

ϑϦϤϴϬЀϳ.
 ϔϔυ

ϒ
ϯϲϳϡϣϽϳϦ ϰϬϡϮ ϥϡϬϽϮϦϪϹ

ϦϤϯ ϩϨϴϸϦϮϩЀ ϳϦϭ. ϔϫϡϧ
ϩϳϦ ϲϳϱϡϮϩϷϼ

 ϴϸϦϢϮϩϫϡ, ϲϡϪϳϼ
 

ω
ϮϳϦϱϮϦϳϡ, ϤϥϦ ϭϯϧ

Ϯϯ ϮϡϪϳϩ ϰϴϢϬϩϫϡϷϩϩ ϰϯ ϫϡϧ
ϥϯϪ ϳϦϭϦ.

Ϗ
ϷϦϮϩϳϦ ϲϣϯϿ

 ϱϡϢϯϳϴ.
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ŕ
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ŋ ŋ 8 –11 œ
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ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ω
ϒ
ϓϏ

ϑω
Ϡ

    10 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϑϯϲϲϩЀ ϣ 1762–1801 ϤϤ.: ϰϱϡϣϬϦϮϩϦ φ
ϫϡϳϦϱϩϮϼ

 II ϩ ϐ
ϡϣϬϡ I»

σ
ρ
ϑω

ρ
ώ
ϓ 2

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϔϲϳϡϮϯϣϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ ϭϦϧ
ϥϴ ϲϯϢϼ

ϳϩЀϭϩ ϩ Ϥϯϥϡϭϩ, ϫ ϫϡϧ
ϥϯϪ ϰϯϨϩϷϩϩ 

ϰϦϱϣϯϤϯ ϲϳϯϬϢϷϡ ϰϯϥϢϦϱϩϳϦ ϲϯϯϳϣϦϳϲϳϣϴϿ
Ϻ
ϴϿ

 ϰϯϨϩϷϩϿ
 ϩϨ ϣϳϯϱϯϤϯ ϲϳϯϬϢϷϡ.

ϒ
Ϗ
ςϜ

ϓω
Ϡ

 
 

 
 

 
 

 
υ
ρϓϜ

1) ϭϡϮϩϵ
Ϧϲϳ ϯ ϣϯϬϽϮϯϲϳϩ ϥϣϯϱЀϮϲϫϯϪ, 

 
 

 
ϡ) 1790 Ϥ.

2) ϲϯϨϼ
ϣ ϫϯϭϩϲϲϩϩ ϥϬЀ ϲϯϲϳϡϣϬϦϮϩЀ ϮϯϣϯϤϯ ϔϬϯϧ

ϦϮϩЀ, 
 

Ϣ) 1774 Ϥ.
3) ϧ

ϡϬϯϣϡϮϮϼ
Ϧ Ϥϱϡϭϯϳϼ

 Ϥϯϱϯϥϡϭ ϩ ϥϣϯϱЀϮϲϳϣϴ, 
 

 
ϣ) 1762 Ϥ.

4) ϯϳϫϱϼ
ϳϩϦ ϑϯϲϲϩϪϲϫϯϪ ϡϫϡϥϦϭϩϩ. 

 
 

 
Ϥ) 1767 Ϥ.

 
 

 
 

 
 

 
 

 
ϥ) 1785 Ϥ.

2. ϑϡϲϰϯϬϯϧ
ϩϳϦ  ϣ ϶ϱϯϮϯϬϯϤϩϸϦϲϫϯϪ ϰϯϲϬϦϥϯϣϡϳϦϬϽϮϯϲϳϩ ϩϲϳϯϱϩϸϦϲϫϩϦ ϲϯϢϼ

ϳϩЀ.
ψϡϰϩϹ

ϩϳϦ Ϸϩϵ
ϱϼ

, ϫϯϳϯϱϼ
ϭϩ ϯϢϯϨϮϡϸϦϮϼ

 ϩϲϳϯϱϩϸϦϲϫϩϦ ϲϯϢϼ
ϳϩЀ, ϣ ϰϱϡϣϩϬϽϮϯϪ

ϰϯϲϬϦϥϯϣϡϳϦϬϽϮϯϲϳϩ ϣ ϳϡϢϬϩϷϴ.
1) Ϡ

ϲϲϫϩϪ ϭϩϱϮϼ
Ϫ ϥϯϤϯϣϯϱ,

2) Ϙ
ϦϲϭϦϮϲϫϯϦ ϲϱϡϧ

ϦϮϩϦ,
3) τϦϯϱϤϩϦϣϲϫϩϪ ϳϱϡϫϳϡϳ,

3. ώ
ϩϧ

Ϧ ϰϱϩϣϦϥЂϮ ϲϰϩϲϯϫ ϳϦϱϭϩϮϯϣ. σ
ϲϦ ϯϮϩ Ϩϡ ϩϲϫϬϿ

ϸϦϮϩϦϭ ϯϥϮϯϤϯ ϯϳϮϯϲЀϳϲЀ 
ϫ Ͼϰϯ϶Ϧ ϰϱϡϣϬϦϮϩЀ φϫϡϳϦϱϩϮϼ

 II:
1) ϔϬϯϧ

ϦϮϮϡЀ ϫϯϭϩϲϲϩЀ, 2) ϰϱϯϲϣϦϺ
ЂϮϮϼ

Ϫ ϡϢϲϯϬϿ
ϳϩϨϭ, 3) ϧ

ϡϬϯϣϡϮϮϡЀ Ϥϱϡϭϯϳϡ 
ϥϣϯϱЀϮϲϳϣϴ, 4) ϫϯϮϥϩϷϩϩ, 5) ϵ

ϡϣϯϱϩϳϼ
, 6) ϮϡϫϡϨ.

4. ϐ
ϱϯϸϩϳϡϪϳϦ  ϯϳϱϼ

ϣϯϫ ϩϨ ϲϯϸϩϮϦϮϩЀ ϩϲϳϯϱϩϫϡ ϒ
.ϕ

. ϐ
ϬϡϳϯϮϯϣϡ ϩ ϴϫϡϧ

ϩϳϦ, ϫϳϯ 
ϩϨϥϡϬ ϭϡϮϩϵ

Ϧϲϳ, ϯ ϫϯϳϯϱϯϭ ϩϥЂϳ ϱϦϸϽ.
«ύ

ϡϮϩϵ
Ϧϲϳ ϴϲϳϡϮϡϣϬϩϣϡϬ 3-ϥϮϦϣϮϴϿ

 ϢϡϱϺ
ϩϮϴ, ϡ ϳϡϫϧ

Ϧ ϨϡϰϱϦϺ
ϡϬ ϰϯϭϦϺ

ϩϫϡϭ 
ϨϡϲϳϡϣϬЀϳϽ ϫϱϦϲϳϽЀϮ ϱϡϢϯϳϡϳϽ ϣ ϣϼ

϶ϯϥϮϼ
Ϧ ϩ ϰϱϡϨϥϮϩϸϮϼ

Ϧ ϥϮϩ. Ϟ
ϳϯϳ ϭϡϮϩϵ

Ϧϲϳ 
ϰϯϬϯϧ

ϩϬ ϰϦϱϣϯϦ ϯϤϱϡϮϩϸϦϮϩϦ ϰϯϭϦϺ
ϩϸϽϦϪ ϣϬϡϲϳϩ».

5. ϋ
ϡϫϩϦ ϳϱϩ ϩϨ ϰϦϱϦϸϩϲϬϦϮϮϼ

϶ Ϯϩϧ
Ϧ ϩϭЂϮ ϲϣЀϨϡϮϼ

 ϲ ϣϯϦϮϮϼ
ϭϩ ϰϯϢϦϥϡϭϩ ϑϯϲϲϩϩ 

ϣ X
V

III ϣ.?
1) τ.ρ

. ϐ
ϯϳЂϭϫϩϮ,

2) ύ
.υ

. ϒ
ϫϯϢϦϬϦϣ,

3) ω
.ϕ

. ϐ
ϡϲϫϦϣϩϸ,

4) ϐ
.ρ

. ϑϴϭЀϮϷϦϣ,
5) ϕ

.ϕ
. ϔϹ

ϡϫϯϣ,
6) ύ

.ς. ϙ
ϦϩϮ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
ϔϔυ

1. ϐ
ϱϯЀϣϩϣ ϲϦϢЀ ϳϡϬϡϮϳϬϩϣϼ

ϭ ϡϥϭϩϮϩϲϳϱϡϳϯϱϯϭ, ϯϮ ϲϳϡϬ ϮϦϨϡϭϦϮϩϭϼ
ϭ 

ϰϯϭϯϺ
Ϯϩϫϯϭ φϫϡϳϦϱϩϮϼ

 II. σ
 1776 Ϥ. ϯϮ Ϣϼ

Ϭ ϮϡϨϮϡϸϦϮ ϤϦϮϦϱϡϬ-ϤϴϢϦϱϮϡϳϯϱϯϭ 
ώ
ϯϣϯϱϯϲϲϩϪϲϫϯϪ, ρ

ϨϯϣϲϫϯϪ ϩ ρ
ϲϳϱϡ϶ϡϮϲϫϯϪ ϤϴϢ. σ

 1783 Ϥ. ϱϦϡϬϩϨϯϣϡϬ ϲϣϯϪ 
ϰϱϯϦϫϳ ϰϱϩϲϯϦϥϩϮϦϮϩЀ ϋ

ϱϼ
ϭϡ ϫ ϑϯϲϲϩϩ, ϰϯϬϴϸϩϣ Ϩϡ Ͼϳϯ ϳϩϳϴϬ «ϲϣϦϳϬϦϪϹ

ϦϤϯ 
ϫϮЀϨЀ ϓϡϣϱϩϸϦϲϫϯϤϯ». ύ

ϮϯϤϯ ϲϥϦϬϡϬ ϥϬЀ ϶ϯϨЀϪϲϳϣϦϮϮϯϤϯ ϯϲϣϯϦϮϩЀ ϒ
ϦϣϦϱϮϯϤϯ 

ϰϱϩϸϦϱϮϯϭϯϱϽЀ, ϯϲϮϯϣϡϮϩЀ ϣ Ͼϳϯϭ ϫϱϡϦ Ϥϯϱϯϥϯϣ ϖ
ϦϱϲϯϮϡ, ώ

ϩϫϯϬϡϦϣϡ, 
ϒ
ϦϣϡϲϳϯϰϯϬЀ. ϐ

ϯϥ ϱϴϫϯϣϯϥϲϳϣϯϭ ϯϲϴϺ
ϦϲϳϣϩϬϯϲϽ ϲϳϱϯϩϳϦϬϽϲϳϣϯ ϣϯϦϮϮϯϤϯ 

ϩ ϳϯϱϤϯϣϯϤϯ ϵϬϯϳϯϣ Ϯϡ Ϙ
ЂϱϮϯϭ ϭϯϱϦ.

ω
ϲϰϯϬϽϨϴЀ ϯϳϱϼ

ϣϯϫ ϩ ϨϮϡϮϩЀ ϰϯ ϩϲϳϯϱϩϩ, ϣϼ
ϢϦϱϩϳϦ ϣ ϰϱϩϣϦϥЂϮϮϯϭ ϲϰϩϲϫϦ ϳϱϩ 

ϣϦϱϮϼ
϶ ϲϴϧ

ϥϦϮϩЀ:
1) ϣ ϳϦϫϲϳϦ ϱϦϸϽ ϩϥЂϳ ϯ τ.ρ

. ϐ
ϯϳЂϭϫϩϮϦ;

2) ϰϱϩϲϯϦϥϩϮϦϮϩϦ ϋ
ϱϼ

ϭϡ ϲϳϡϬϯ ϣϯϨϭϯϧ
Ϯϯ ϣ ϱϦϨϴϬϽϳϡϳϦ ϨϡϫϬϿ

ϸϦϮϩЀ ϋ
Ͽ
ϸϴϫ-

ϋ
ϡϪϮϡϱϥϧ

ϩϪϲϫϯϤϯ ϭϩϱϡ;
3) ϣ ϳϦϫϲϳϦ ϱϦϸϽ ϩϥЂϳ ϯϢ ϯϥϮϯϭ ϩϨ ϵ

ϡϣϯϱϩϳϯϣ φϫϡϳϦϱϩϮϼ
 II – ρ

. Ϗ
ϱϬϯϣϦ;

4) ϣ ϳϯϭ ϧ
Ϧ 1783 Ϥ. Ϣϼ

Ϭ ϴϲϳϡϮϯϣϬϦϮ ϰϱϯϳϦϫϳϯϱϡϳ Ϯϡϥ σ
ϯϲϳϯϸϮϯϪ τϱϴϨϩϦϪ;

5) ϣ ϶ϯϥϦ ϱϡϨϥϦϬϯϣ ϑϦϸϩ ϐ
ϯϲϰϯϬϩϳϯϪ φϫϡϳϦϱϩϮϦ II ϰϱϩϹ

ϬϯϲϽ ϯϳϫϡϨϡϳϽϲЀ 
ϯϳ ϳϦϱϱϩϳϯϱϩϪ, Ϩϡ϶ϣϡϸϦϮϮϼ

϶ ϣ ϒ
ϦϣϦϱϮϯϭ ϐ

ϱϩϸϦϱϮϯϭϯϱϽϦ;
6) ϣ ϳϦϫϲϳϦ ϱϦϸϽ ϩϥЂϳ ϯ ϵϬϯϳϯϣϯϥϷϦ ϕ

.ϕ
. ϔϹ

ϡϫϯϣϦ.
2. ώ

ϡϨϯϣϩϳϦ ϮϦ ϭϦϮϦϦ ϳϱЂ϶ ϰϱϩϸϩϮ ϣϯϲϲϳϡϮϩЀ ϰϯϥ ϰϱϦϥϣϯϥϩϳϦϬϽϲϳϣϯϭ 
φ.ω

. ϐ
ϴϤϡϸЂϣϡ. ϔϫϡϧ

ϩϳϦ ϮϦ ϭϦϮϦϦ ϥϣϴ϶ ϭϦϱϯϰϱϩЀϳϩϪ ϰϱϡϣϩϳϦϬϽϲϳϣϡ, 
ϮϡϰϱϡϣϬϦϮϮϼ

϶ Ϯϡ ϬϩϫϣϩϥϡϷϩϿ
 ϰϱϩϣϩϬϦϤϩϪ ЀϩϷϫϯϤϯ ϫϡϨϡϸϦϲϳϣϡ.

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)
ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

ω
ϲϰϯϬϽϨϴЀ ϯϳϱϼ

ϣϯϫ ϩ ϨϮϡϮϩЀ ϰϯ ϩϲϳϯϱϩϩ, ϣϼ
ϢϦϱϩϳϦ ϣ ϰϱϩϣϦϥЂϮϮϯϭ ϲϰϩϲϫϦ ϳϱϩ 

ϣϦϱϮϼ
϶ ϲϴϧ

ϥϦϮϩЀ. ψϡϰϩϹ
ϩϳϦ ϣ ϯϳϣϦϳ Ϸϩϵ

ϱϼ
, ϰϯϥ ϫϯϳϯϱϼ

ϭϩ ϯϮϩ ϴϫϡϨϡϮϼ
.

1) ϰϱϩϫϡϨ Ϣϼ
Ϭ ϩϨϥϡϮ ϣ ϰϦϱϣϯϪ ϰϯϬϯϣϩϮϦ X

V
III ϣ.;

2) ϲϡϭϯϨϣϡϮϷϦϭ, ϣϼ
ϥϡϣϡϣϹ

ϩϭ ϲϦϢЀ Ϩϡ ϐ
Ϧϳϱϡ III, Ϣϼ

Ϭ ϒ
.ϓ. ϑϡϨϩϮ;

3) Ϯϡ ϰϯϥϡϣϬϦϮϩϦ ϢϴϮϳϡ, ϯ ϫϯϳϯϱϯϭ ϩϥЂϳ ϱϦϸϽ ϣ ϯϳϱϼ
ϣϫϦ, Ϣϼ

Ϭ ϯϳϰϱϡϣϬϦϮ 
ρ

.σ
. ϒϴϣϯϱϯϣ;

4) ϢϴϮϳ, ϯ ϫϯϳϯϱϯϭ ϩϥЂϳ ϱϦϸϽ ϣ ϯϳϱϼ
ϣϫϦ, Ϣϼ

Ϭ ϲϡϭϼ
ϭ ϫϱϴϰϮϼ

ϭ ϮϡϱϯϥϮϼ
ϭ 

ϣϯϲϲϳϡϮϩϦϭ ϣ ϩϲϳϯϱϩϩ ϑϯϲϲϩϪϲϫϯϪ ϩϭϰϦϱϩϩ;
5) ϯϥϮϩϭ ϩϨ ϰϯϲϬϦϥϲϳϣϩϪ ϰϯϥϡϣϬϦϮϩЀ ϢϴϮϳϡ, ϯ ϫϯϳϯϱϯϭ ϩϥЂϳ ϱϦϸϽ ϣ ϯϳϱϼ

ϣϫϦ, 
Ϣϼ

Ϭϯ ϰϦϱϦϩϭϦϮϯϣϡϮϩϦ ϱϦϫϩ Ϡ
ϩϫ ϣ ϔϱϡϬ;

6) ϩϭϰϦϱϡϳϱϩϷϦϪ, ϴϰϯϭϩϮϡϦϭϯϪ ϣ ϯϳϱϼ
ϣϫϦ, ЀϣϬЀϦϳϲЀ φϬϩϨϡϣϦϳϡ ϐ

ϦϳϱϯϣϮϡ.
2. σ

 1762 Ϥ., ϲϣϦϱϤ Ϯϴϣ ϐ
Ϧϳϱϡ III, Ϯϡ ϰϱϦ ϲϳϯϬ ϣϲϳϴϰϩϬϡ φϫϡ ϳϦ ϱϩ Ϯϡ II. ώ

ϯ ϰϯ Ϭϩ ϳϩ ϫϡ 
ϲϣϦϱϤϮϴϳϯϤϯ ϭϴϧ

ϡ Ϣϼ
Ϭϡ ϣϯ ϭϮϯ Ϥϯϭ ϰϱϯϥϯϬϧ

ϦϮϡ ϮϯϣϯϪ ϩϭϰϦϱϡϳϱϩϷϦϪ. ϐ
ϱϯ ϩϬ ϬϿ

-
ϲϳϱϩ ϱϴϪ ϳϦ Ͼϳϯ ϰϯ Ϭϯ ϧ

Ϧ ϮϩϦ ϳϱϦϭЀ ϰϱϩϭϦϱϡϭϩ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

σ
ϡϭ ϮϦ ϯϢ ϶ϯ ϥϩ ϭϯ Ϯϡ ϰϩ ϲϡϳϽ ϩϲ ϳϯ ϱϩ ϸϦ ϲϫϯϦ ϲϯ ϸϩ ϮϦ ϮϩϦ ϯ ϲϬϦϥϴϿ

Ϻ
Ϧϭ ϰϦϱϩϯϥϦ 

ϩϲϳϯϱϩϩ 1762–1796 ϤϤ.
σ

 ϲϯ ϸϩ ϮϦ Ϯϩϩ ϮϦϯϢ϶ϯϥϩϭϯ:
– ϴϫϡ ϨϡϳϽ ϮϦ ϭϦϮϦϦ ϥϣϴ϶ ϲϯ Ϣϼ

 ϳϩϪ (ЀϣϬϦϮϩϪ, ϰϱϯϷϦϲϲϯϣ), ϯϳ Ϯϯ ϲЀ Ϻ
ϩ϶ ϲЀ ϫ ϥϡϮ Ϯϯ-

ϭϴ ϰϦ ϱϩ ϯ ϥϴ ϩϲϳϯϱϩϩ;
– Ϯϡ ϨϣϡϳϽ ϥϣϦ ϩϲ ϳϯ ϱϩ ϸϦ ϲϫϩϦ ϬϩϸϮϯϲϳϩ, ϥϦ Ѐ ϳϦϬϽ ϮϯϲϳϽ ϫϯ ϳϯ ϱϼ

϶ ϲϣЀ Ϩϡ Ϯϡ ϲ ϴϫϡ-
ϨϡϮ Ϯϼ

 ϭϩ ϲϯ Ϣϼ
 ϳϩ Ѐ ϭϩ (ЀϣϬϦϮϩЀϭϩ, ϰϱϯϷϦϲϲϡϭϩ), ϩ, ϩϲ ϰϯϬϽ ϨϴЀ ϨϮϡ ϮϩϦ ϩϲ ϳϯ ϱϩ-

ϸϦ ϲϫϩ϶ ϵ
ϡϫϳϯϣ, ϯ϶ϡ ϱϡϫ ϳϦ ϱϩ Ϩϯ ϣϡϳϽ ϱϯϬϽ Ͼϳϩ϶ Ϭϩϸ Ϯϯ ϲϳϦϪ ϣ ϲϯ Ϣϼ

 ϳϩ Ѐ϶ (ЀϣϬϦϮϩЀ϶, 
ϰϱϯϷϦϲϲϡ϶) ϥϡϮ Ϯϯ Ϥϯ ϰϦ ϱϩ ϯ ϥϡ ϩϲ ϳϯ ϱϩϩ ϑϯϲϲϩϩ;
– ϴϫϡ ϨϡϳϽ ϮϦ ϭϦϮϦϦ ϥϣϴ϶ ϰϱϩϸϩϮϮϯ-ϲϬϦϥϲϳϣϦϮϮϼ

϶ ϲϣЀϨϦϪ, ϲϴ Ϻ
Ϧ ϲϳϣϯ ϣϡϣ-

Ϲ
ϩ϶ ϭϦϧ

ϥϴ ϲϯ Ϣϼ
 ϳϩ Ѐ ϭϩ (ЀϣϬϦϮϩЀϭϩ, ϰϱϯϷϦϲϲϡϭϩ) ϣ ϱϡϭ ϫϡ϶ ϥϡϮ Ϯϯ Ϥϯ ϰϦ ϱϩ ϯ ϥϡ 

ϩϲϳϯϱϩϩ.
ω
ϲϰϯϬϽϨϴЀ ϨϮϡ ϮϩϦ ϩϲ ϳϯ ϱϩ ϸϦ ϲϫϩ϶ ϵ

ϡϫ ϳϯϣ ϩ (ϩϬϩ) ϭϮϦ ϮϩϪ ϩϲϳϯϱϩϫϯϣ, ϥϡϪϳϦ ϯϥϮϴ ϩϲ-
ϳϯ ϱϩ ϸϦ ϲϫϴϿ

 ϯϷϦϮ ϫϴ ϨϮϡ ϸϩ ϭϯ ϲϳϩ ϥϡϮ Ϯϯ Ϥϯ ϰϦ ϱϩ ϯ ϥϡ ϥϬЀ ϩϲ ϳϯ ϱϩϩ ϑϯϲϲϩϩ. σ
 ϶ϯϥϦ ϩϨ-

Ϭϯ ϧ
Ϧ ϮϩЀ ϮϦ ϯϢ ϶ϯ ϥϩ ϭϯ ϩϲ ϰϯϬϽ Ϩϯ ϣϡϳϽ ϩϲ ϳϯ ϱϩ ϸϦ ϲϫϩϦ ϳϦϱϭϩϮϼ

, ϰϯϮЀϳϩЀ,
ϯϳϮϯϲЀϺ

ϩϦϲЀ ϫ ϥϡϮ Ϯϯ ϭϴ ϰϦϱϩϯϥϴ.

ϑϦϤϴϬЀϳ.
 ϔϔυ

Ϗ
ϷϦϮϩϳϦ ϲϣϯϩ ϨϮϡϮϩЀ ϰϯ ϥϡϮϮϯϪ ϳϦϭϦ. ϋ

ϡϫϩϦ ϭϯϭϦϮϳϼ
 σ
ϡϭ ϮϦϯϢ϶ϯϥϩϭϯ 

ϰϯϣϳϯϱϩϳϽ? ϒ
ϯϲϳϡϣϽϳϦ ϰϬϡϮ ϰϯϣϳϯϱϦϮϩЀ, ϴϫϡϧ

ϩϳϦ ϲϱϯϫϩ.
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ω
ϒ
ϓϏ

ϑω
Ϡ

    10 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϒ
 ϥϱϦϣϮϦϪϹ

ϩ϶ ϣϱϦϭ
ЂϮ ϥϯ ϫϯϮϷϡ X

IX
 ϣϦϫϡ. 

ω
ϳϯϤϯϣϼ

Ϫ ϫϯϮϳϱϯϬϽ» 
σ
ρ
ϑω

ρ
ώ
ϓ 1 

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. υ
ϡϪϳϦ ϯϰϱϦϥϦϬϦϮϩϦ ϲϬϦϥϴϿ

Ϻ
ϩϭ ϰϯϮЀϳϩЀϭ: «ϴϲϳϡϣϮϡЀ Ϥϱϡϭϯϳϡ», «ϯϰϱϩϸϮϩϮϡ», 

«ϰϯϲϦϲϲϩϯϮϮϼ
Ϧ ϫϱϦϲϳϽЀϮϦ», «ϲϳϡϱϯϯϢϱЀϥϸϦϲϳϣϯ», «ϥϣϯϦϣϬϡϲϳϩϦ», «ϥϣϯϱϷϯϣϼ

Ϧ 
ϰϦϱϦϣϯϱϯϳϼ

».
2. ψϡϰϯϬϮϩϳϦ ϰϴ ϲϳϼ

Ϧ ЀϸϦϪ ϫϩ ϳϡϢϬϩϷϼ
, ϩϲ ϰϯϬϽ ϨϴЀ ϰϱϩ ϣϦ ϥϦϮ Ϯϼ

Ϫ Ϯϩϧ
Ϧ ϲϰϩ ϲϯϫ ϰϱϯ-

ϰϴ Ϻ
ϦϮ Ϯϼ

϶ ϾϬϦϭϦϮϳϯϣ: ϥϬЀ ϫϡϧ
 ϥϯ Ϥϯ ϰϱϯϰϴϲϫϡ, ϯϢϯ ϨϮϡ ϸϦϮ Ϯϯ Ϥϯ Ϣϴϫϣϡϭϩ, ϣϼ

 ϢϦ ϱϩ ϳϦ 
ϮϯϭϦϱ Ϯϴϧ

 Ϯϯ Ϥϯ ϾϬϦϭϦϮϳϡ.

Ϗ
ϳϦϷ ϰϱϡϣϩϳϦϬЀ

ϐ
ϱϡϣϩϳϦϬϽ

ϒ
ϼ
Ϯ ϰϱϡϣϩϳϦϬЀ

_________ (ρ
)

ω
ϤϯϱϽ

________ (ς)
_________ (σ

)
σ
ϡϲϩϬϩϪ III

________ (τ)

ύ
ϩ϶ϡϩϬ ϑϯϭϡϮϯϣ

ρ
ϬϦϫϲϦϪ 

ύ
ϩ϶ϡϪϬϯϣϩϸ

________ (υ
)

ϐ
Ђϳϱ III

________ (φ)
ώ
ϩϫϯϬϡϪ I

ϐ
ϱϯϰϴϺ

ϦϮϮϼ
Ϧ ϾϬϦϭϦϮϳϼ

:
1) σ

Ϭϡ ϥϩ ϭϩϱ ύ
ϯϮϯϭϡ϶,

2) ω
ϣϡϮ III σ

ϦϬϩϫϩϪ,
3) ϐ

Ђϳϱ I,
4) ρ

ϬϦϫ ϲϡϮϥϱ I,
5) ϒ

ϣЀϳϯϲϬϡϣ,
6) ςϯϱϩϲ τϯϥϴϮϯϣ,
7) ϐ

ϡϣϦϬ I,
8) ϑϿ

ϱϩϫ,
9) ω

ϣϡϮ IV
 τϱϯϨϮϼ

Ϫ.
3. ϔϲϳϡϮϯϣϩϳϦ ϲϯ ϯϳ ϣϦϳ ϲϳϣϩϦ ϭϦϧ

ϥϴ ϲϱϡ ϧ
Ϧ Ϯϩ Ѐ ϭϩ ϩ ϣϯϪϮϡϭϩ: ϫ ϫϡϧ

 ϥϯϪ ϰϯ Ϩϩ Ϸϩϩ ϰϦϱ-
ϣϯ Ϥϯ ϲϳϯϬϢϷϡ ϰϯϥϢϦϱϩϳϦ ϲϯ ϯϳ ϣϦϳ ϲϳϣϴ Ͽ

 Ϻ
ϴϿ

 ϰϯ Ϩϩ ϷϩϿ
 ϣϳϯ ϱϯ Ϥϯ ϲϳϯϬϢϷϡ.

ϒ
ϑρ

χ
φώ

ω
Ϡ

ρ
) ϒ

ϩ  Ϯϯϰ ϲϫϯϦ ϲϱϡϧ
ϦϮϩϦ,

ς) ϲϱϡ ϧ
Ϧ ϮϩϦ ϰϱϩ ϋ

ϡϤϴϬϦ,
σ

) ϲϱϡ ϧ
Ϧ ϮϩϦ ϴ ϯϲϳ ϱϯ ϣϡ τϱϦϮϤϡϭ,

τ) ϲϱϡ ϧ
Ϧ ϮϩϦ ϰϱϩ ϑϼ

ϭϮϩϫϦ.
σ
Ϗ
ϊ
ώ
Ϝ

1) ϑϴϲϲϫϯ-ϳϴϱϦϷϫϡЀ ϣϯϪϮϡ 1768–1774 ϤϤ.,
2) ϑϴϲϲϫϯ-ϳϴϱϦϷϫϡЀ ϣϯϪϮϡ 1787–1791 ϤϤ.,
3) ϋ

ϱϼ
ϭ ϲϫϡЀ ϣϯϪϮϡ,

4) ϒ
Ϧ ϭϩ ϬϦϳ ϮЀЀ ϣϯϪϮϡ,

5) ϒ
Ϧ ϣϦϱ ϮϡЀ ϣϯϪϮϡ,

6) ό
ϩ ϣϯϮ ϲϫϡЀ ϣϯϪϮϡ.

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)
ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϋϯϭϭϴϮϩϫ.
ϔϔυ

σ
ϡϭ ϮϦ ϯϢ ϶ϯ ϥϩ ϭϯ Ϯϡ ϰϩ ϲϡϳϽ ϩϲ ϳϯ ϱϩ ϸϦ ϲϫϯϦ ϲϯ ϸϩ ϮϦ ϮϩϦ ϯ ϲϬϦϥϴϿ

Ϻ
Ϧϭ ϰϦϱϩϯϥϦ 

ϩϲϳϯϱϩϩ 1796–1801 ϤϤ.
σ

 ϲϯ ϸϩ ϮϦ Ϯϩϩ ϮϦϯϢ϶ϯϥϩϭϯ:
– ϴϫϡ ϨϡϳϽ ϮϦ ϭϦϮϦϦ ϥϣϴ϶ ϲϯ Ϣϼ

 ϳϩϪ (ЀϣϬϦϮϩϪ, ϰϱϯϷϦϲϲϯϣ), ϯϳ Ϯϯ ϲЀ Ϻ
ϩ϶ ϲЀ ϫ ϥϡϮ Ϯϯ-

ϭϴ ϰϦ ϱϩ ϯ ϥϴ ϩϲϳϯϱϩϩ;
– Ϯϡ ϨϣϡϳϽ ϥϣϦ ϩϲ ϳϯ ϱϩ ϸϦ ϲϫϩϦ ϬϩϸϮϯϲϳϩ, ϥϦ Ѐ ϳϦϬϽ ϮϯϲϳϽ ϫϯ ϳϯ ϱϼ

϶ ϲϣЀ Ϩϡ Ϯϡ ϲ ϴϫϡ-
ϨϡϮ Ϯϼ

 ϭϩ ϲϯ Ϣϼ
 ϳϩ Ѐ ϭϩ (ЀϣϬϦϮϩЀϭϩ, ϰϱϯϷϦϲϲϡϭϩ), ϩ, ϩϲ ϰϯϬϽ ϨϴЀ ϨϮϡ ϮϩϦ ϩϲ ϳϯ ϱϩ-

ϸϦ ϲϫϩ϶ ϵ
ϡϫϳϯϣ, ϯ϶ϡ ϱϡϫ ϳϦ ϱϩ Ϩϯ ϣϡϳϽ ϱϯϬϽ Ͼϳϩ϶ Ϭϩϸ Ϯϯ ϲϳϦϪ ϣ ϲϯ Ϣϼ

 ϳϩ Ѐ϶ (ЀϣϬϦϮϩЀ϶, 
ϰϱϯϷϦϲϲϡ϶) ϥϡϮ Ϯϯ Ϥϯ ϰϦ ϱϩ ϯ ϥϡ ϩϲ ϳϯ ϱϩϩ ϑϯϲϲϩϩ;
– ϴϫϡ ϨϡϳϽ ϮϦ ϭϦϮϦϦ ϥϣϴ϶ ϰϱϩϸϩϮϮϯ-ϲϬϦϥϲϳϣϦϮϮϼ

϶ ϲϣЀϨϦϪ, ϲϴ Ϻ
Ϧ ϲϳϣϯ ϣϡϣ-

Ϲ
ϩ϶ ϭϦϧ

ϥϴ ϲϯ Ϣϼ
 ϳϩ Ѐ ϭϩ (ЀϣϬϦϮϩЀϭϩ, ϰϱϯϷϦϲϲϡϭϩ) ϣ ϱϡϭ ϫϡ϶ ϥϡϮ Ϯϯ Ϥϯ ϰϦ ϱϩ ϯ ϥϡ 

ϩϲϳϯϱϩϩ.
ω
ϲϰϯϬϽϨϴЀ ϨϮϡ ϮϩϦ ϩϲ ϳϯ ϱϩ ϸϦ ϲϫϩ϶ ϵ

ϡϫ ϳϯϣ ϩ (ϩϬϩ) ϭϮϦ ϮϩϪ ϩϲϳϯϱϩϫϯϣ, ϥϡϪϳϦ ϩϲ ϳϯ ϱϩ-
ϸϦ ϲϫϴϿ

 ϯϷϦϮ ϫϴ ϨϮϡ ϸϩ ϭϯ ϲϳϩ ϥϡϮ Ϯϯ Ϥϯ ϰϦ ϱϩ ϯ ϥϡ ϥϬЀ ϩϲ ϳϯ ϱϩϩ ϑϯϲϲϩϩ. σ
 ϶ϯϥϦ ϩϨ Ϭϯ ϧ

Ϧ-
ϮϩЀ ϮϦ ϯϢ ϶ϯ ϥϩ ϭϯ ϩϲ ϰϯϬϽ Ϩϯ ϣϡϳϽ ϩϲ ϳϯ ϱϩ ϸϦ ϲϫϩϦ ϳϦϱϭϩϮϼ

, ϰϯϮЀϳϩЀ,
ϯϳϮϯϲЀϺ

ϩϦϲЀ ϫ ϥϡϮ Ϯϯ ϭϴ ϰϦϱϩϯϥϴ.

ϑϦϤϴϬЀϳ.
ϔϔυ

Ϗ
ϷϦϮϩϳϦ ϲϣϯϩ ϨϮϡϮϩЀ ϰϯ ϥϡϮϮϯϪ ϳϦϭϦ. ϋ

ϡϫϩϦ ϭϯϭϦϮϳϼ
 σ
ϡϭ ϮϦϯϢ϶ϯϥϩϭϯ 

ϰϯϣϳϯϱϩϳϽ? ϒ
ϯϲϳϡϣϽϳϦ ϰϬϡϮ ϰϯϣϳϯϱϦϮϩЀ, ϴϫϡϧ

ϩϳϦ ϲϱϯϫϩ.
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ŉŔŤ

ω
ϒ
ϓϏ

ϑω
Ϡ

    10 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϒ
 ϥϱϦϣϮϦϪϹ

ϩ϶ ϣϱϦϭ
ЂϮ ϥϯ ϫϯϮϷϡ X

IX
 ϣϦϫϡ. 

ω
ϳϯϤϯϣϼ

Ϫ ϫϯϮϳϱϯϬϽ» 
σ
ρ
ϑω

ρ
ώ
ϓ 2

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. υ
ϡϪϳϦ ϯϰϱϦϥϦϬϦϮϩϦ ϲϬϦϥϴϿ

Ϻ
ϩϭ ϰϯϮЀϳϩЀϭ: «ϱϦϤϦϮϳ», «ϲϡϭϯϥϦϱϧ

ϡϣϩϦ», «ϳϩϴϮ», 
«ϯϳϱϦϨϯϫ», «ϲϦϫϴϬЀϱϩϨϡϷϩЀ», «ϰϱϯϳϦϫϷϩϯϮϩϨϭ».
2. ψϡϰϯϬϮϩϳϦ ϰϴ ϲϳϼ

Ϧ ЀϸϦϪϫϩ ϳϡϢϬϩϷϼ
, ϩϲ ϰϯϬϽ ϨϴЀ ϰϱϦϥϲϳϡϣϬϦϮϮϼ

Ϧ ϣ ϰϱϩϣϦϥЂϮϮϯϭ 
Ϯϩϧ

Ϧ ϲϰϩϲ ϫϦ ϥϡϮϮϼ
Ϧ. υ

ϬЀ ϫϡϧ
 ϥϯϪ ЀϸϦϪϫϩ, ϯϢϯϨϮϡϸϦϮϮϯϪ Ϣϴϫϣϡϭϩ, ϣϼ

 ϢϦ ϱϩ ϳϦ ϮϯϭϦϱ 
Ϯϴϧ

 Ϯϯ Ϥϯ ϾϬϦϭϦϮϳϡ.

Ϗ
ϳϦϷ ϰϱϡϣϩϳϦϬЀ

ϐ
ϱϡϣϩϳϦϬϽ

ϒ
ϼ
Ϯ ϰϱϡϣϩϳϦϬЀ

ρ
ϬϦϫϲϡϮϥϱ ώ

ϦϣϲϫϩϪ
υ
ϡϮϩϩϬ ρ

ϬϦϫϲϡϮϥϱϯϣϩϸ
(ρ

)
ω
ϣϡϮ III

(ς)
ω
ϣϡϮ IV

 τϱϯϨϮϼ
Ϫ

ύ
ϩ϶ϡϩϬ ϑϯϭϡϮϯϣ

(σ
)

(τ)
(υ

)
ϐ
ϡϣϦϬ I

(φ)

ϐ
ϱϯϰϴϺ

ϦϮϮϼ
Ϧ ϾϬϦϭϦϮϳϼ

:
1) σ

ϡ ϲϩ ϬϩϪ III,
2) ρ

ϬϦϫ ϲϡϮϥϱ II,
3) ϐ

Ђϳϱ III,
4) ρ

ϬϦϫ ϲϦϪ ύ
ϩ϶ϡϪϬϯϣϩϸ,

5) ρ
ϬϦϫ ϲϡϮϥϱ I,

6) ω
ϣϡϮ III,

7) ω
ϣϡϮ ϋ

ϡϬϩϳϡ,
8) ϐ

Ђϳϱ I,
9) υ

ϭϩϳ ϱϩϪ υ
ϯϮϲϫϯϪ.

3. ϔϲϳϡϮϯϣϩϳϦ ϲϯ ϯϳ ϣϦϳ ϲϳϣϩϦ ϭϦϧ
ϥϴ ϣϯ ϦϮ Ϯϼ

 ϭϩ ϫϯϮϵϬϩϫϳϡϭϩ ϩ ϲϯϢϼ
ϳϩЀϭϩ, ϫϯ ϳϯ ϱϼ

Ϧ 
ϫ Ϯϩϭ ϯϳϮϯϲЀϳϲЀ: ϫ ϫϡϧ

 ϥϯϪ ϰϯϨϩϷϩϩ ϰϦϱ ϣϯ Ϥϯ ϲϳϯϬϢϷϡ ϰϯϥ ϢϦ ϱϩ ϳϦ ϲϯϯϳϣϦϳϲϳϣϴϿ
Ϻ
ϴϿ

 
ϰϯ Ϩϩ ϷϩϿ

 ϣϳϯϱϯϤϯ ϲϳϯϬϢϷϡ .
σ
Ϗ
φώ

ώ
Ϝ
φ ϋϏ

ώ
 ϕ
ό
ω
ϋ

 ϓϜ
ρ

) ϒ
Ϧ ϭϩ ϬϦϳ ϮЀЀ ϣϯϪϮϡ,

ς) ϑϴϲϲϫϯ-ϳϴϱϦϷϫϡЀ ϣϯϪϮϡ 1768–1774 ϤϤ.,
σ

) ϴϸϡ ϲϳϩϦ ϑϯϲϲϩϩ ϣϯ ϣϳϯ ϱϯϪ ϡϮϳϩϵ
ϱϡϮϷϴϨϲϫϯϪ ϫϯϡϬϩϷϩϩ,

τ) ϋ
ϱϼ

ϭ ϲϫϡЀ ϣϯϪϮϡ.
ϒ
Ϗ
ςϜ

ϓω
Ϡ

1) ϲϱϡ ϧ
Ϧ ϮϩϦ ϰϱϩ τϱϯϲϲ-φϤϦϱϲϥϯϱϵ

Ϧ,
2) Ϙ

Ϧ ϲϭϦϮ ϲϫϯϦ ϲϱϡϧ
ϦϮϩϦ,

3) Ϣϩϳϣϡ ϰϱϩ ώ
ϯϣϩ,

4) ϒ
ϩ Ϯϯϰ ϲϫϩϪ ϢϯϪ,

5) ϣϨЀ ϳϩϦ ρ
Ϩϯϣϡ.

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)
ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

4. ϒ
ϯϯϳϮϦϲϩϳϦ ϲϯϢϼ

ϳϩϦ ϩ Ϥϯϥ, ϫϯϤϥϡ ϯϮϯ ϰϱϯϩϨϯϹ
Ϭϯ.

ϒ
Ϗ
ςϜ

ϓω
φ

ρ
) ϰϱϩϨϣϡϮϩϦ ϣϡϱЀϤϯϣ Ϯϡ ϑϴϲϽ,

ς) ϰϱϩϮЀϳϩϦ ύ
ϡϮϩϵ

Ϧϲϳϡ ϯ ϣϯϬϽϮϯϲϳϩ ϥϣϯϱЀϮϲϳϣϡ,
σ

) ϲϳϯЀϮϩϦ Ϯϡ ϱϦϫϦ ϔϤϱϦ,
τ) ϴϢϩϪϲϳϣϯ ό

ϧ
ϦϥϭϩϳϱϩЀ I.

τϏ
υ

1) 1480 Ϥ.
2) 1606 Ϥ.
3) 1762 Ϥ.
4) 882 Ϥ.
5) 862 Ϥ.
6) 1977 Ϥ. 

5. ϔϲϳϡϮϯϣϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ ϭϦϧ
ϥϴ ϵ

ϡϭϩϬϩЀϭϩ ϰϱϦϥϲϳϡϣϩϳϦϬϦϪ ϫϴϬϽϳϴϱϼ
 

ϩ ϲϵ
Ϧϱϡϭϩ ϩ϶ ϥϦЀϳϦϬϽϮϯϲϳϩ.

ϒ
ϕ
φϑϜ

 υ
φϠ

ϓφό
ϝώ

Ϗ
ϒ
ϓω

1) ϬϩϳϦϱϡϳϴϱϡ,
2) ϩϨϯϢϱϦϳϡϳϦϬϽϲϳϣϯ,
3) ϡϱ϶ϩϳϦϫϳϴϱϡ,
4) ϳϦϡϳϱ,
5) ϧ

ϩϣϯϰϩϲϽ.
ϐ
ϑφυ

ϒ
ϓρ

σ
ω
ϓφό

ω
 ϋ
ϔό

ϝϓϔ
ϑϜ

A
) ϕ

.ϒ
. ϑϯϫϯϳϯϣ,

ς) σ
.ρ

. χ
ϴϫϯϣϲϫϩϪ,

B
) ω

.ϐ
. ϋϴϬϩϢϩϮ,

τ) ύ
.ϕ

. ϋ
ϡϨϡϫϯϣ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ 1. ϒϴϺ

ϦϲϳϣϴϦϳ ϳϯϸϫϡ ϨϱϦϮϩЀ, ϸϳϯ «ϒ
ϬϡϣЀϮϯϵ

ϩϬϼ
 Ϣϼ

Ϭϩ ϱϦϳϱϯϤϱϡϥϡϭ
ϩ, Ϩϯ ϣϴ Ϻ

ϩ-
ϭ
ϩ ϑϯϲϲϩϿ

 ϮϡϨϡϥ, ϣ ϰϱϯϹ
ϬϯϦ». ω

ϲϰϯϬϽϨϴЀ ϩϲϳϯϱϩϸϦϲϫϩϦ ϨϮϡϮϩЀ, ϰϱϩϣϦϥϩϳϦ ϥϣϡ 
ϡϱϤϴϭϦϮϳϡ, ϫϯϳϯϱϼ

ϭϩ ϭϯϧ
Ϯϯ ϰϯϥϳϣϦϱϥϩϳϽ ϥϡϮϮϴϿ

 ϳϯϸϫϴ ϨϱϦϮϩЀ, ϩ ϥϣϡ ϡϱϤϴϭϦϮϳϡ, 
ϫϯϳϯϱϼ

ϭϩ ϭϯϧ
Ϯϯ ϦЂ ϯϰϱϯϣϦϱϤϮϴϳϽ. ϐ

ϱϩ ϩϨϬϯϧ
ϦϮϩϩ ϡϱϤϴϭϦϮϳϯϣ ϯϢЀϨϡϳϦϬϽϮϯ 

ϩϲϰϯϬϽϨϴϪϳϦ ϩϲϳϯϱϩϸϦϲϫϩϦ ϵ
ϡϫϳϼ

.
2. σ

 X
V

III ϣ. ϣ ϑϯϲ ϲϩϩ ϰϱϡϣϩϬϩ ϥϣϡ ϣϦ Ϭϩ ϫϩ϶ ϩϭϰϦϱϡϳϯϱϡ  – ϐ
Ђϳϱ I ϩ φϫϡ ϳϦ ϱϩ Ϯϡ II. 

Ϗ
ϢϻЀϲϮϩϳϦ, ϸϦϭ ϯϳ Ϭϩ ϸϡ ϬϯϲϽ ϷϡϱϲϳϣϯϣϡϮϩϦ φϫϡ ϳϦ ϱϩ Ϯϼ

 σ
ϦϬϩϫϯϪ (ϰϱϩϣϦϥϩϳϦ ϳϱϩ 

ϯϢϻЀϲϮϦϮϩЀ).

ϋϯϭϭϴϮϩϫ.
 ϔϔυ Ϗ

ϳϣϦϳϽϳϦ ϱϡϨϣЂϱϮϴϳϯ Ϯϡ ϲϬϦϥϴϿ
Ϻ
ϩϪ ϣϯϰϱϯϲ: «ϋ

ϡϫϩϦ ϰϱϯϢϬϦϭϼ
 ϲϳϯЀϳ 

ϰϦϱϦϥ ϑϯϲϲϩϪϲϫϯϪ ϩϭϰϦϱϩϦϪ ϣ ϫϯϮϷϦ X
IX

 – ϮϡϸϡϬϦ X
X

 ϣ.?» ω
ϲϰϯϬϽϨϴϪϳϦ 

ϩϲϳϯϱϩϸϦϲϫϩϦ ϵ
ϡϫϳϼ

 ϥϬЀ ϡϱϤϴϭϦϮϳϩϱϯϣϡϮϩЀ ϲϣϯϦϤϯ ϭϮϦϮϩЀ.

ϑϦϤϴϬЀϳ.
 ϔϔυ ω
ϨϭϦϮϩϬϲЀ Ϭϩ σ

ϡϹ
 ϴϱϯϣϦϮϽ ϨϮϡϮϩϪ ϲ ϮϡϸϡϬϡ ϴϸϦϢϮϯϤϯ Ϥϯϥϡ? ϋ

ϡϫϴϿ
 ϯϳϭϦϳϫϴ σ

ϼ
 

Ϣϼ
 ϲϡϭϩ ϰϯϲϳϡϣϩϬϩ ϲϦϢϦ Ϩϡ ϣϲϦ ϩϨϴϸϦϮϮϼ

Ϧ ϳϦϭϼ
? ϐ

ϯϸϦϭϴ? ϐ
ϱϩϣϦϥϩϳϦ ϮϦ ϭϦϮϦϦ 

ϳϱϦ϶ ϡϱϤϴϭϦϮϳϯϣ.



60
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ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ
ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ω
ϒ
ϓϏ

ϑω
Ϡ

    9 ϫϬϡϲϲ 
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϑϴϲϽ ϣ X
I–X

II ϣϦϫϡ϶»

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. Ϗ
 ϫϡϫϯϭ ϱϴϲϲϫϯϭ ϫϮЀϨϦ Ϥϯϣϯϱϩϳ ϩϲϳϯϱϩϫ ϋ

ϡϱϡϭϨϩϮ?
«υϣϡ ϲϬϴϸϡЀ ϯϲϳ

ϡϬϩϲϽ ϴϫϯϱϩϨϮϯϿ
 ϥϬЀ ϦϤϯ ϰϡϭЀϳ

ϩ: ϯϮ ϥϡϬ ϯϰϡϲϮϼ
ϭ ϰϦϸϦϮϦϤϡϭ 

ϴϳ
ϣϦϱϥϩϳ

ϽϲЀ ϣ ϲϯϲϦϥϲϳ
ϣϦ ϲ ϑϯϲϲϩϦϪ ϩ, ϮϦ ϥϯϣϯϬϽϲϳ

ϣϴЀϲϽ ϲϰϱϡϣϦϥϬϩϣϯϪ, 
ϳ
ϯ Ϧϲϳ

Ͻ ϴϭϦϱϦϮϮϯϿ
 ϥϡϮϩϿ

 Ϯϡϱϯϥϡ, Ϧϭϴ ϰϯϥϣϬϡϲϳ
ϮϯϤϯ, ϲϯϢϩϱϡϬ ϦϤϯ, 

ϫϡϫ ϶ϩϺ
Ϯϼ
Ϫ ϨϡϣϯϦϣϡϳ

ϦϬϽ».
ώ
ϡϰϩϹ

ϩϳϦ ϩϭЀ ϫϮЀϨЀ: _________________
2. ϒ

 ϩϭϦϮϦϭ ϫϡϫϯϤϯ ϫϮЀϨЀ ϲϣЀϨϡϮϯ ϲϯϢϼ
ϳϩϦ, ϯϰϩϲϡϮϮϯϦ ϣ ϯϳϱϼ

ϣϫϦ? σ
 ϫϡϫϯϭ ϣϦϫϦ 

ϰϱϯϩϨϯϹ
Ϭϯ ϯϰϩϲϼ

ϣϡϦϭϯϦ ϲϯϢϼ
ϳϩϦ?

«ϐ
ϯϹ
ЂϬ…

 Ϯϡ ϶ϡϨϡϱ. ϔϲϬϼ
Ϲ
ϡϣ ϧ

Ϧ, ϶ϡϨϡϱϼ
 ϣϼ

Ϲ
Ϭϩ Ϯϡϣϲϳ

ϱϦϸϴ ϣϯ ϤϬϡϣϦ ϲϯ ϲϣϯϩϭ 
ϫϮЀϨϦϭ ϋ

ϡϤϡϮϯϭ ϩ ϲϯϹ
ϬϩϲϽ Ϣϩϳ

ϽϲЀ, ϩ ϣ Ϣϩϳ
ϣϦ ϯϥϯϬϦϬ [ϯϮ] ϶ϡϨϡϱ ϩ ϲϳ

ϯϬϩϷϴ ϩ϶ 
ςϦϬϴϿ

 σϦϧ
ϴ ϣϨЀϬ. ω

 ϰϯϢϦϥϩϬ Ѐϲϯϣ ϩ ϫϡϲϯϤϯϣ».
ώ
ϡϰϩϹ

ϩϳϦ ϩϭЀ ϫϮЀϨЀ: ________________
σ
Ϧϫ ϩϲϳϯϱϩϸϦϲϫϯϤϯ ϲϯϢϼ

ϳϩЀ: _______________

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. ϋ
ϡϫϯϣϡ ϱϯϬϽ ϰϱϩϱϯϥϮϯ-ϤϦϯϤϱϡϵ

ϩϸϦϲϫϯϤϯ ϵ
ϡϫϳϯϱϡ ϣ ϵ

ϯϱϭϩϱϯϣϡϮϩϩ ϫϱϴϰϮϼ
϶ 

ϲϡϭϯϲϳϯЀϳϦϬϽϮϼ
϶ ϷϦϮϳϱϯϣ ϑϴϲϩ? ϐ

ϱϩ ϯϳϣϦϳϦ ϩϲϰϯϬϽϨϴϪϳϦ ϩϲϳϯϱϩϸϦϲϫϴϿ
 ϫϡϱϳϴ.

2. ϋ
ϡϫϯϣϯ ϩϲϳϯϱϩϸϦϲϫϯϦ ϨϮϡϸϦϮϩϦ ϱϦϹ

ϦϮϩϪ ό
Ͽ
ϢϦϸϲϫϯϤϯ ϲϻϦϨϥϡ?  ϒ

ϣϯϪ ϯϳϣϦϳ 
ϡϱϤϴϭϦϮϳϩϱϴϪϳϦ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

Ϗ
ϨϮϡϫϯϭϽϳϦϲϽ ϲ ϣϼ

ϲϫϡϨϼ
ϣϡϮϩϦϭ ϩϲϳϯϱϩϫϡ ς.ρ

. ϑϼ
Ϣϡϫϯϣϡ ϩ ϯϳϣϦϳϽϳϦ Ϯϡ ϣϯϰϱϯϲ.

«…
ώ
ϦϯϢ϶ϯϥϩϭϯ ϯϳ

ϫϡϨϡϳ
ϽϲЀ ϯϳ

 ϰϯϮϩϭϡϮϩЀ Ͼϰϯ϶ϩ…
 ϱϡϨϥϱϯϢϬϦϮϮϯϲϳ

ϩ 
ϫϡϫ ϣϱϦϭϦϮϩ ϱϦϤϱϦϲϲϡ, ϥϣϩϧ

ϦϮϩЀ ϣϲϰЀϳ
Ͻ…

 ϱϡϨϥϱϯϢϬϦϮϮϯϲϳ
Ͻ ЀϣϬЀϬϡϲϽ…

 
ϱϦϨϴϬϽϳ

ϡϳ
ϯϭ ϮϦ ϲϳ

ϯϬϽϫϯ ϥϩϵ
ϵ
ϦϱϦϮϷϩϡϷϩϩ, ϲϫϯϬϽϫϯ ϩϲϳ

ϯϱϩϸϦϲϫϯϪ 
ϩϮϳ

ϦϤϱϡϷϩϩ…
»

ϒ
ϯϤϬϡϲϮϼ

 Ϭϩ σ
ϼ

 ϲ ϰϯϨϩϷϩϦϪ ϩϲϳϯϱϩϫϡ? ϒ
ϣϯϪ ϯϳϣϦϳ ϡϱϤϴϭϦϮϳϩϱϴϪϳϦ.

ϑϦϤϴϬЀϳ.
 ϔϔυ

ϐ
ϱϯϸϩϳϡϪϳϦ ϯϳϱϼ

ϣϯϫ ϩϨ «ϐ
ϯϴϸϦϮϩЀ σ

Ϭϡϥϩϭϩϱϡ ύ
ϯϮϯϭϡ϶ϡ ϲϣϯϩϭ ϥϦϳЀϭ» 

ϩ ϯϳϣϦϳϽϳϦ Ϯϡ ϣϯϰϱϯϲϼ
:

«…
ϐ
ϱϩ ϲϳϡϱϼ

϶ ϭϯϬϸϡϳϽ, ϰϱϦϭϴϥϱϼ
϶ ϲϬϴϹ

ϡϳϽ…
 ϮϦ ϲϣϩϱϦϰϲϳϣϯϣϡϳϽ ϲϬϯϣϯϭ, 

ϮϦ ϶ϴϬϩϳϽ ϣ ϢϦϲϦϥϦ…
 ϒ
ϳϡϱϼ

϶ ϸϳϩϳϦ, ϫϡϫ ϯϳϷϡ, ϡ ϭϯϬϯϥϼ
϶, ϫϡϫ ϢϱϡϳϽϦϣ…

σ
 ϥϯϭϴ ϲϣϯЂϭ ϮϦ ϬϦϮϩϳϦϲϽ, Ϯϯ ϲϡϭϩ ϲϭϯϳϱϩϳϦ Ϩϡ ϣϲϦϭ; ϮϦ ϰϯϬϡϤϡϪϳϦϲϽ 

Ϯϩ Ϯϡ ϳϩϴϮϡ (ϴϰϱϡϣϩϳϦϬЀ), Ϯϩ Ϯϡ ϯϳϱϯϫϡ, ϸϳϯϢϼ
 ϮϦ ϰϯϲϭϦЀϬϩϲϽ ϰϱϩ϶ϯϥЀϺ

ϩϦ ϫ ϣϡϭ 
Ϯϩ Ϯϡϥ ϥϯϭϯϭ ϣϡϹ

ϩϭ, Ϯϩ Ϯϡϥ ϯϢϦϥϯϭ ϣϡϹ
ϩϭ…

 Ϗ
ϲϳϦϱϦϤϡϪϳϦϲϽ Ϭϧ

ϩ ϩ ϰϽЀϮϲϳϣϡ – 
ϯϳ ϾϳϯϤϯ ϰϯϤϩϢϡϦϳ ϥϴϹ

ϡ ϩ ϳϦϬϯ…
ϋϴϥϡ Ϣϼ

 ϣϼ
 Ϯϩ ϥϦϱϧ

ϡϬϩ ϰϴϳϽ ϰϯ ϲϣϯϩϭ ϨϦϭϬЀϭ, ϮϦ ϥϡϪϳϦ ϯϳϱϯϫϡϭ ϰϱϩϸϩϮЀϳϽ 
ϣϱϦϥ Ϯϩ ϲϣϯϩϭ, Ϯϩ ϸϴϧ

ϩϭ, Ϯϩ ϲЂϬϡϭ, Ϯϩ ϰϯϲϦϣϡϭ, ϸϳϯϢϼ
 ϮϦ ϲϳϡϬϩ ϬϿ

ϥϩ  ϰϱϯϫϬϩ-
ϮϡϳϽ ϣϡϲ. ρ

 ϫϴϥϡ Ϯϩ ϰϯϪϥЂϳϦ, ϤϥϦ Ϯϩ ϯϲϳϡϮϯϣϩϳϦϲϽ, ϣϦϨϥϦ ϮϡϰϯϩϳϦ ϩ ϮϡϫϯϱϭϩϳϦ 
ϰϱϯϲЀϺ

ϦϤϯ. ςϯϬϽϹ
Ϧ ϣϲϦϤϯ ϸϳϩϳϦ ϤϯϲϳЀ, ϯϳϫϴϥϡ Ϣϼ

 ϯϮ ϫ ϣϡϭ Ϯϩ ϰϱϩϹ
ЂϬ, – ϰϱϯϲϳϯϪ 

Ϭϩ ϸϦϬϯϣϦϫ, ϩϬϩ ϨϮϡϳϮϼ
Ϫ, ϩϬϩ ϰϯϲϯϬ – ϦϲϬϩ ϮϦ ϭϯϧ

ϦϳϦ ϯϥϡϱϩϳϽ ϦϤϯ, ϳϯ ϴϤϯϲϳϩϳϦ 
ϦϥϯϪ ϩ ϰϩϳϽЂϭ. Ϟ

ϳϩ ϬϿ
ϥϩ, ϶ϯϥЀ ϰϯ ϱϡϨϮϼ

ϭ ϨϦϭϬЀϭ, ϰϱϯϲϬϡϣЀϳ ϸϦϬϯϣϦϫϡ ϩϬϩ ϥϯ-
Ϣϱϼ

ϭ, ϩϬϩ ϨϬϼ
ϭ. ςϯϬϽϮϯϤϯ ϰϯϲϦϳϩϳϦ, ϭЂϱϳϣϯϤϯ ϰϯϪϥϩϳϦ ϰϱϯϣϯϥϩϳϽ, ϣϦϥϽ ϣϲϦ 

ϭϼ
 ϲϭϦϱϳϮϼ

. ώ
Ϧ ϰϱϯ϶ϯϥϩϳϦ ϭϩϭϯ ϸϦϬϯϣϦϫϡ, ϮϦ ϰϱϩϣϦϳϩϣ ϦϤϯ ϥϯϢϱϼ

ϭ ϲϬϯϣϯϭ…
Ϙ
ϳϯ ϴϭϦϦϳϦ ϶ϯϱϯϹ

ϦϤϯ, ϳϯϤϯ ϮϦ ϨϡϢϼ
ϣϡϪϳϦ, ϡ ϸϦϤϯ ϮϦ ϴϭϦϦϳϦ, ϳϯϭϴ ϴϸϩϳϦϲϽ…

 
ό
ϦϮϯϲϳϽ – ϭϡϳϽ ϣϲϦϭϴ ϥϴϱϮϯϭϴ, [ϬϦϮϩϣϼ

Ϫ] ϸϳϯ ϩ ϨϮϡϦϳ, ϳϯ ϨϡϢϴϥϦϳ, ϡ ϸϦϤϯ ϮϦ ϨϮϡ-
Ϧϳ , ϳϯϭϴ ϮϦ ϴϸϩϳϲЀ».
1) ϋ

ϡϫϩϭϩ ϶ϯϳϦϬ ϣϩϥϦϳϽ ϲϣϯϩ϶ ϥϦϳϦϪ ϫϮЀϨϽ?
2) ϋ

ϡϫ σ
ϼ

 ϲϸϩϳϡϦϳϦ, ϮϡϲϳϡϣϬϦϮϩЀ σ
Ϭϡϥϩϭϩϱϡ ύ

ϯϮϯϭϡ϶ϡ ϰϱϦϥϮϡϨϮϡϸϦϮϼ
 ϳϯϬϽϫϯ 

ϥϬЀ ϫϮЀϧ
Ϧϲϫϩ϶ ϥϦϳϦϪ ϩϬϩ ϯϮϩ ϯϳϱϡϧ

ϡϿ
ϳ Ϯϯϱϭϼ

 ϰϯϣϦϥϦϮϩЀ ϬϿ
ϥϦϪ υ

ϱϦϣϮϦϪ 
ϑϴϲϩ? ϐ

ϱϩϣϦϥϩϳϦ ϮϦ ϭϦϮϦϦ ϥϣϴ϶ ϡϱϤϴϭϦϮϳϯϣ.

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)
ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

4. ϔϲϳϡϮϯϣϩϳϦ ϲϯ ϯϳ ϣϦϳ ϲϳϣϩϦ ϭϦϧ
ϥϴ ϱϦ ϵ

ϯϱ ϭϡ ϭϩ ϰϦϱ ϣϯϪ ϰϯ Ϭϯ ϣϩ Ϯϼ
 X

IX
 ϣ. ϩ ϥϡ ϳϡ ϭϩ 

ϩ϶ ϰϱϯϣϦϥϦϮϩЀ.
ϑφϕ

Ϗ
ϑύ

Ϝ
A

) ϥϦ ϮϦϧ
 ϮϡЀ ϱϦ ϵ

ϯϱ ϭϡ φ.ϕ
. ϋ

ϡϮ ϫϱϩ Ϯϡ,
ς) ϴϸϱϦ ϧ

ϥϦ ϮϩϦ ϰϦϱ ϣϼ
϶ ϭϩϮϩϲϳϦϱϲϳϣ,

B
) ϲϯ Ϩϥϡ ϮϩϦ III ϯϳ ϥϦ ϬϦ ϮϩЀ ϒ

ϯϢ ϲϳϣϦϮ ϮϯϪ φϤϯ ω
ϭ ϰϦ ϱϡ ϳϯϱ ϲϫϯ Ϥϯ σ

Ϧ Ϭϩ ϸϦ ϲϳϣϡ 
ϫϡϮϷϦϬЀϱϩϩ,
τ) ϴϸϱϦ ϧ

ϥϦ ϮϩϦ τϯ  ϲϴ ϥϡϱ ϲϳϣϦϮ Ϯϯ Ϥϯ ϲϯϣϦϳϡ.
υ
ρϓϜ1) 1802 Ϥ.

2) 1810 Ϥ.
3) 1815 Ϥ.
4) 1826 Ϥ.
5) 1839–1843 ϤϤ.
6) 1837 Ϥ.

5. ϔϲϳϡϮϯϣϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ ϭϦϧ
ϥϴ ϥϦЀϳϦϬЀϭϩ ϫϴϬϽϳϴϱϼ

 ϩ Ϯϡϴϫϩ ϑϯϲϲϩϩ X
IX

 ϣ. 
ϩ ϲϵ

Ϧϱϡϭϩ ϩ϶ ϥϦЀϳϦϬϽϮϯϲϳϩ.
υ
φϠ

ϓφό
ω

 ϋ
ϔό

ϝϓϔ
ϑϜ

 ω
 ώ
ρϔ

ϋ
ω

A
) σ

.Ϗ
. ϋ

ϬϿ
ϸϦϣϲϫϩϪ,

ς) ύ
.ϐ

. ύ
ϴϲϯϱϤϲϫϩϪ,

B
) υ

.ω
. ύ

ϦϮϥϦϬϦϦϣ,
τ) ω

.φ. ϑϦϰϩϮ.
ϒ
ϕ
φϑϜ
1) ϡϱ϶ϩϳϦϫϳϴϱϡ,
2) ϩϲϳϯϱϩЀ,
3) ϭϴϨϼ

ϫϡ,
4) ϧ

ϩϣϯϰϩϲϽ,
5) ϶ϩϭϩЀ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. ϒϴϺ
ϦϲϳϣϴϦϳ ϳϯϸϫϡ ϨϱϦϮϩЀ, ϸϳϯ ϣϯϲϲϳϡϮϩϦ ϥϦ ϫϡϢ ϱϩ ϲϳϯϣ Ϣϼ

Ϭϯ ϣ ϯϲ Ϯϯϣ Ϯϯϭ
 

ϣϼ
ϨϣϡϮϯ ϣϮϦϹ

 Ϯϩ ϭ
ϩ ϵ

ϡϫϳϯϱϡϭ
ϩ, ϣϬϩ Ѐ Ϯϩ Ϧϭ

 ϦϣϱϯϰϦϪϲϫϯϪ ϱϦ ϣϯ ϬϿ
 Ϸϩ ϯϮ ϮϯϪ 

ϭ
ϼ
ϲϬϩ ϩ Ϧϣ ϱϯ ϰϦϪ ϲϫϯ Ϥϯ ϱϦϣϯϬϿ

ϷϩϯϮϮϯϤϯ ϥϣϩ ϧ
Ϧ ϮϩЀ Ϯϡ ϑϯϲϲϩϿ

, ϣϮϴϳ ϱϩ ϧ
Ϧ ϲϳϱϡ-

Ϯϼ
 ϮϦ Ϣϼ

Ϭϯ ϲϦϱϽЂϨϮϼ
϶ ϰϱϦϥ ϰϯ ϲϼ

 Ϭϯϫ ϥϬЀ ϰϯ ϥϯϢ Ϯϯ Ϥϯ ϰϦϱϦϣϯϱϯϳϡ. ω
ϲϰϯϬϽϨϴЀ 

ϩϲϳϯϱϩϸϦϲϫϩϦ ϨϮϡϮϩЀ , ϰϱϩϣϦϥϩϳϦ ϥϣϡ ϡϱϤϴϭϦϮϳϡ, ϫϯϳϯϱϼ
ϭϩ ϭϯϧ

Ϯϯ ϰϯϥϳϣϦϱϥϩϳϽ 
ϥϡϮϮϴϿ

 ϳϯϸϫϴ ϨϱϦϮϩЀ, ϩ ϥϣϡ ϡϱϤϴϭϦϮϳϡ, ϫϯϳϯϱϼ
ϭϩ ϭϯϧ

Ϯϯ ϦЂ ϯϰϱϯϣϦϱϤϮϴϳϽ. 
ϐ
ϱϩ ϩϨϬϯϧ

ϦϮϩϩ ϡϱϤϴϭϦϮϳϯϣ ϯϢЀϨϡϳϦϬϽϮϯ ϩϲϰϯϬϽϨϴϪϳϦ ϩϲϳϯϱϩϸϦϲϫϩϦ ϵϡϫϳϼ
.

2. σ
 «ψϡϰϩϲϫϦ ϯ ϥϱϦϣ ϮϦϪ ϩ ϮϯϣϯϪ ϑϯϲϲϩϩ», Ϯϡ ϰϩ ϲϡϮ ϮϯϪ ϣ 1811 Ϥ., ώ

.ύ
. ϋ

ϡ ϱϡϭ ϨϩϮ 
ϰϱϦϥϴϰϱϦϧ

ϥϡϦϳ ϷϡϱЀ ϯϢ ϯϰϡϲ Ϯϯ ϲϳЀ϶ ϰϯϬϩϳϩϸϦϲϫϯϤϯ ϱϦϵ
ϯϱϭϩϨϭϡ. «ψϡϰϩϲϫϡ…

» ϋ
ϡ-

ϱϡϭ Ϩϩ Ϯϡ ϣϼ
ϨϣϡϬϡ ϮϦ ϥϯϢ ϱϯ ϧ

Ϧ Ϭϡ ϳϦϬϽ ϮϯϦ ϩ Ϯϡ ϲϳϯ ϱϯ ϧ
ϦϮ ϮϯϦ ϯϳϮϯϹ

ϦϮϩϦ ρ
ϬϦϫ ϲϡϮϥϱϡ I. 

ϐ
ϱϦϥϰϯϬϯϧ

ϩϳϦ, ϰϯ ϸϦ ϭϴ ϲϡϭϯϥϦϱϧ
ϡϣϮϼ

Ϫ ϭϯ Ϯϡϱ϶ ϫϱϩϳϩϸϦϲϫϩ ϯϳϮЂϲϲЀ ϫ ϲϯϸϩϮϦϮϩϿ
, 

Ϯϡ ϲϳϡ ϩ ϣϡ Ͽ
 Ϻ
Ϧ ϭϴ Ϯϡ ϮϦ Ϩϼ

Ϣ ϬϦ ϭϯ ϲϳϩ ϲϡϭϯϥϦϱϧ
ϡϣϮϯϤϯ ϲϳϱϯЀ. σ

 ϫϡϫϩ϶ ϥϦϪ ϲϳϣϩ-
Ѐ϶ ϰϱϯЀϣϩϬϩϲϽ ϣϨϤϬЀ ϥϼ

 ρ
ϬϦϫϲϡϮϥϱϡ I Ϯϡ ϲϡ ϭϯ ϥϦϱ ϧ

ϡϣ ϮϯϦ ϰϱϡϣϬϦϮϩϦ (ϴϫϡϧ
ϩϳϦ 

ϮϦ ϭϦϮϦϦ ϥϣϴ϶ ϥϦϪϲϳϣϩϪ)?

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

Ϗ
ϳϣϦϳϽϳϦ ϱϡϨϣЂϱϮϴϳϯ Ϯϡ ϲϬϦϥϴϿ

Ϻ
ϩϪ ϣϯϰϱϯϲ: «ϋ

ϡϫϩϦ ϰϱϯϢϬϦϭϼ
 ϲϳϯЀϳ 

ϰϦϱϦϥ ϑϯϲϲϩϪϲϫϯϪ ϩϭϰϦϱϩϦϪ ϣ ϫϯϮϷϦ X
IX

 – ϮϡϸϡϬϦ X
X

 ϣ.?» ω
ϲϰϯϬϽϨϴϪϳϦ 

ϩϲϳϯϱϩϸϦϲϫϩϦ ϵ
ϡϫϳϼ

 ϰϱϩ ϩϨϬϯϧ
ϦϮϩϩ ϲϣϯϦϤϯ ϭϮϦϮϩЀ.

ϑϦϤϴϬЀϳ.
 ϔϔυ

ω
ϨϭϦϮϩϬϲЀ Ϭϩ σ

ϡϹ
 ϴϱϯϣϦϮϽ ϨϮϡϮϩϪ ϲ ϮϡϸϡϬϡ ϴϸϦϢϮϯϤϯ Ϥϯϥϡ? ϋ

ϡϫϴϿ
 ϯϳϭϦϳϫϴ σ

ϼ
 

Ϣϼ
 ϲϡϭϩ ϰϯϲϳϡϣϩϬϩ ϲϦϢϦ Ϩϡ ϣϲϦ ϩϨϴϸϦϮϮϼ

Ϧ ϳϦϭϼ
? ϐ

ϯϸϦϭϴ? ϐ
ϱϩϣϦϥϩϳϦ ϮϦ ϭϦϮϦϦ 

ϳϱЂ϶ ϡϱϤϴϭϦϮϳϯϣ.
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ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ
ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ω
ϒ
ϓϏ

ϑω
Ϡ

    10 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϑϯϲϲϩЀ ϣ X
V

I ϣϦϫϦ»
ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϐ
ϱϯϸϩϳϡϪϳϦ ϯϳϱϼ

ϣϯϫ ϩϨ ϫϮϩϤϩ ω
.ϐ

. ϩ σ
.ω

. ύ
ϡϤϩϥϯϣϩϸϦϪ ϩ ϴϫϡϧ

ϩϳϦ ϩϭЀ 
ϸϦϬϯϣϦϫϡ, ϫϯϳϯϱϼ

Ϫ ϣϯϨϤϬϡϣϩϬ ϰϯ϶ϯϥ.
«…

ϒ
ϳϱϯϤϡϮϯϣ ϨϡϫϬϿ

ϸϩϬ ϯϫϯϮϸϡϳϦϬϽϮϯϦ ϲϯϤϬϡϹ
ϦϮϩϦ ϲ ϡϳϡϭϡϮϯϭ ϯ ϰϯ϶ϯϥϦ 

ϰϱϯϳϩϣ “ϲϩϢϩϱϲϫϯϤϯ ϲϡϬϳϡϮϡ”…
 ϐ
ϱϯϣϯϥϮϩϫϩ Ϣϼ

ϲϳϱϯ ϰϱϯϣϦϬϩ ϲϳϱϴϤϩ ϣϣϦϱ϶ 
ϰϯ Ϙ

ϴϲϯϣϯϪ, ϡ ϨϡϳϦϭ ϰϯ ϦЂ ϰϱϩϳϯϫϴ ϒ
ϦϱϦϢϱЀϮϫϦ…

 ϐ
ϦϱϦϳϡϺ

ϩϣ ϸϦϱϦϨ ϱϯϣϮϼ
Ϫ 

ϩ ϫϯϱϯϳϫϩϪ (10 ϣЂϱϲϳ) ϣϯϬϯϫ ϣϲϦ Ϩϡϰϡϲϼ
 ϩ ϭϡϬϼ

Ϧ ϲϴϥϡ, ϫϡϨϡϫϩ ϲϰϴϲϳϩϬϩϲϽ 
ϰϯ ςϡϱϡϮϸϦ, ϓϡϤϩϬϴ ϩ ϓϴϱϦ…

 ψϥϦϲϽ…
 ϯϮϩ ϣϰϦϱϣϼ

Ϧ ϲϳϯϬϫϮϴϬϩϲϽ ϲ ϰϦϱϦϥϯϣϼ
ϭ 

ϯϳϱЀϥϯϭ ϋϴϸϴϭϡ ϩ ϱϡϲϲϦЀϬϩ ϦϤϯ…
 ϑϦϹ

ϩϳϦϬϽϮϯϦ ϲϱϡϧ
ϦϮϩϦ ϱϡϨϼ

ϤϱϡϬϯϲϽ 
Ϯϡ ϢϦϱϦϤϴ ω

ϱϳϼ
Ϲ
ϡ, ϴ Ϙ

ϴϣϡϹ
Ϧϣϡ ϭϼ

ϲϡ ϣϼ
Ϲ
Ϧ ϴϲϳϽЀ ϓϯϢϯϬϡ».

2. ϔϲϳϡϮϯϣϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ ϭϦϧ
ϥϴ ϩϭϦϮϡϭϩ ϩϲϳϯϱϩϸϦϲϫϩ϶ ϥϦЀϳϦϬϦϪ 

ϩ ϲϯϢϼ
ϳϩЀϭϩ, ϲϣЀϨϡϮϮϼ

ϭϩ ϲ ϩ϶ ϥϦЀϳϦϬϽϮϯϲϳϽϿ
. ϋ

 ϫϡϧ
ϥϯϪ ϰϯϨϩϷϩϩ ϩϨ ϰϦϱϣϯϤϯ  

ϲϳϯϬϢϷϡ ϰϯϥϢϦϱϩϳϦ ϰϯϨϩϷϩϿ
 ϩϨ ϣϳϯϱϯϤϯ.

ρ
) ρ

ϬϦϫϲϡϮϥϱ ώ
ϦϣϲϫϩϪ,

ς) φϱϭϡϫ ϓϩϭϯϵ
ϦϦϣϩϸ,

σ
) ω

ϣϡϮ IV,
τ) ϒ

ϦϱϤϩϪ ϑϡϥϯϮϦϧ
ϲϫϩϪ.

1) ϰϱϩϲϯϦϥϩϮϦϮϩϦ ρ
ϲϳϱϡ϶ϡϮϩ,

2) ό
ϦϥϯϣϯϦ ϰϯϢϯϩϺ

Ϧ,
3) ϯϲϮϯϣϡϮϩϦ ϓϱϯϩϷϫϯϤϯ ϭϯϮϡϲϳϼ

ϱЀ,
4) ϰϯ϶ϯϥ ϣ ϒ

ϩϢϩϱϽ,
5) Ϣϩϳϣϡ Ϯϡ ϱϦϫϦ ϋ

ϡϬϫϦ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. ϐ
ϯϬϽϨϴЀϲϽ ϫϡϱϳϯϪ ϩ ϥϱϴϤϩϭϩ ϩϲϳϯϸϮϩϫϡϭϩ, ϯϰϩϹ

ϩϳϦ ϤϱϡϮϩϷϴ ϑϯϲϲϩϪϲϫϯϤϯ 
Ϥϯϲϴϥϡϱϲϳϣϡ ϫ ϫϯϮϷϴ X

V
I ϣ. 

υ
ϯϫϡϧ

ϩϳϦ ϡϱϤϴϭϦϮϳϩϱϯϣϡϮϮϯ, ϸϳϯ ϑϯϲϲϩϪϲϫϯϦ Ϥϯϲϴϥϡϱϲϳϣϯ ϣϯ ϣϳϯϱϯϪ ϰϯϬϯϣϩϮϦ 
X

V
I ϣ. Ϣϼ

Ϭϯ ϭϮϯϤϯϮϡϷϩϯϮϡϬϽϮϼ
ϭ.

2. ϒ
 ϫϡϫϩϭϩ ϲϯϢϼ

ϳϩЀϭϩ ϣ ϩϲϳϯϱϩϩ ϑϯϲϲϩϩ X
V

I ϣ. ϲϣЀϨϡϮϼ
 ϰϱϩϣϦϥЂϮϮϼ

Ϧ Ϯϩϧ
Ϧ 

ϰϯϲϬϯϣϩϷϼ
? Ϗ

ϢϻЀϲϮϩϳϦ ϩ϶ ϲϭϼ
ϲϬ.

«σ
ϯϳ ϳϦϢϦ, ϢϡϢϴϹ

ϫϡ, ϩ ϟ
ϱϽϦϣ ϥϦϮϽ!», «υ

ϯϧ
ϩϥϡϪϲЀ ϟ

ϱϽϦϣϡ ϥϮЀ, ϫϯϤϥϡ ϱϡϫ 
ϲϣϩϲϳϮϦϳ ».

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

ώ
ϩϧ

Ϧ ϰϱϩϣϦϥϦϮϼ
 ϸϦϳϼ

ϱϦ ϣϼ
ϲϫϡϨϼ

ϣϡϮϩЀ ϩϲϳϯϱϩϫϯϣ. Ϗ
ϨϮϡϫϯϭϽϳϦϲϽ ϲ Ϯϩϭϩ  

ϩ ϯϳϣϦϳϽϳϦ Ϯϡ ϣϯϰϱϯϲϼ
.

1) «…
Ϗ
ϲϮϯϣϮϯϪ ϲϭϼ

ϲϬ ϯϰϱϩϸϮϼ
϶ ϰϱϦϯϢϱϡϨϯϣϡϮϩϪ ϲϣϯϥϩϬϲЀ ϫ ϨϡϣϦϱϹ

ϡϿ
Ϻ
Ϧϭϴ 

ϴϥϡϱϴ, ϫϯϳϯϱϼ
Ϫ Ϣϼ

Ϭ ϮϡϮϦϲЂϮ ϰϯϲϬϦϥϮϩϭ ϯϰϬϯϳϡϭ ϴϥϦϬϽϮϯϪ ϱϡϨϥϱϯϢϬϦϮϯϲϳϩ…
» 

(σ
.ς. ϋϯϢϱϩϮ)

2) «…
Ϗ
ϢϣϩϮЀЀ ϢϯЀϱ ϣ ϨϬϼ

϶ ϮϡϭϦϱϦϮϩЀ϶, ϣ ϣϦϱϯϬϯϭϲϳϣϦ, ϣ ϴϰϯϱϮϯϪ 
ϰϱϩϣЀϨϡϮϮϯϲϳϩ ϫ ϮϦϮϡϣϩϲϳϮϯϪ ϰϡϭЀϳϩ ϭϮϩϭϼ

϶ ϩϨϭϦϮϮϩϫϯϣ, ϯϮ ϱϦϹ
ϩϬϲЀ 

Ϣϼ
ϳϽ ϲϳϱϯϤϩϭ ϩ ϲϥϦϬϡϬϲЀ ϭϴϸϩϳϦϬϦϭ, ϫϯϦϭϴ ϱϡϣϮϯϤϯ Ϧϥϣϡ Ϭϩ ϮϡϪϥЂϭ ϣ ϲϡϭϼ

϶ 
ϓϡϷϩϳϯϣϼ

϶ ϬϦϳϯϰϩϲЀ϶!.. ώ
Ϧ ϣϥϱϴϤ, ϫϯϮϦϸϮϯ, ϱϡϲϲϣϩϱϦϰϦϬϡ ϥϴϹ

ϡ, ϮϦϫϯϤϥϡ 
ϢϬϡϤϯϬϿ

ϢϩϣϡЀ: ϴϲϰϦ϶ϩ ϥϯϢϱϡ ϩ ϨϬϡ Ϣϼ
ϣϡϿ

ϳ ϰϯϲϳϦϰϦϮϮϼ
…

» (ώ
.ύ

. ϋ
ϡϱϡϭϨϩϮ)

3) «Ϗ
ϰϱϩϸϮϩϮϡ ЀϣϩϬϡϲϽ ϴϸϱϦϧ

ϥϦϮϩϦϭ, ϫϯϳϯϱϯϦ ϥϯϬϧ
Ϯϯ Ϣϼ

Ϭϯ ϯϤϱϡϧ
ϥϡϳϽ 

ϬϩϸϮϴϿ
 ϢϦϨϯϰϡϲϮϯϲϳϽ ϷϡϱЀ. φϪ ϴϫϡϨϡϮϡ ϰϯϬϩϳϩϸϦϲϫϡЀ ϷϦϬϽ, ϥϬЀ ϫϯϳϯϱϯϤϯ 

ϮϦ Ϣϼ
Ϭϯ ϯϲϯϢϯϤϯ ϴϸϱϦϧ

ϥϦϮϩЀ ϣ ϭϯϲϫϯϣϲϫϯϭ ϤϯϲϴϥϡϱϲϳϣϦϮϮϯϭ ϴϲϳϱϯϪϲϳϣϦ. 
ϗ
ϦϬϽ ϲϯϲϳϯЀϬϡ ϣ ϳϯϭ, ϸϳϯϢϼ

 ϩϲϳϱϦϢϩϳϽ ϫϱϡϭϯϬϴ, ϤϮϦϨϥϩϣϹ
ϴϿ

ϲЀ ϣ ϱϴϲϲϫϯϪ 
ϨϦϭϬϦ, ϰϱϦϩϭϴϺ

ϦϲϳϣϦϮϮϯ ϣ ϢϯЀϱϲϫϯϪ ϲϱϦϥϦ» (σ
.Ϗ

. ϋ
ϬϿ

ϸϦϣϲϫϩϪ)
4) «Ϗ

ϰϱϩϸϮϩϮϡ Ϣϼ
Ϭϡ ϲϬϦϥϲϳϣϩϦϭ ϣϱϡϧ

ϥϦϢϮϯϤϯ ϯϳϮϯϹ
ϦϮϩЀ ϷϡϱЀ ϫ ϲϣϯϩϭ 

ϲϳϡϱϼ
ϭ ϢϯЀϱϡϭ» (ϒ

.ύ
. ϒ

ϯϬϯϣϽЂϣ)
ϋ
ϡϫϯϣϼ

 ϭϯϳϩϣϼ
 ϯϰϱϩϸϮϩϮϼ

? ϋ
ϡϫϯϣϡ ϦЂ ϷϦϬϽ? Ϙ

Ϧϭ ϱϴϫϯϣϯϥϲϳϣϯϣϡϬϲЀ ϷϡϱϽ, ϣϣϯϥЀ 
ϯϰϱϩϸϮϩϮϴ?
ω
ϭϦϬϩϲϽ Ϭϩ ϰϯϬϯϧ

ϩϳϦϬϽϮϼ
Ϧ ϱϦϨϴϬϽϳϡϳϼ

 ϯϰϱϩϸϮϩϮϼ
 ϥϬЀ ϑϯϲϲϩϪϲϫϯϤϯ 

Ϥϯϲϴϥϡϱϲϳϣϡ?
ϋ
ϡϫϯϣϼ

 ϥϦϪϲϳϣϩϳϦϬϽϮϼ
Ϧ ϱϦϨϴϬϽϳϡϳϼ

 ϯϰϱϩϸϮϩϮϼ
 ϥϬЀ ϲϳϱϡϮϼ

?
ϒ
ϣϯϪ ϯϳϣϦϳ ϡϱϤϴϭϦϮϳϩϱϴϪϳϦ.

ϑϦϤϴϬЀϳ.
 ϔϔυ

ύ
ϯϧ

Ϯϯ Ϭϩ ϤϯϣϯϱϩϳϽ, ϸϳϯ ϣ ϰϱϯϩϨϣϦϥϦϮϩЀ϶ ϬϩϳϦϱϡϳϴϱϼ
 X

V
I ϣ. ϯϳϱϡϨϩϬϩϲϽ 

ϯϲϮϯϣϮϼ
Ϧ ϲϯϢϼ

ϳϩЀ Ͼϰϯ϶ϩ? 
ώ
ϡϨϯϣϩϳϦ Ͼϳϩ ϲϯϢϼ

ϳϩЀ. ϒ
ϣϯϪ ϯϳϣϦϳ ϡϱϤϴϭϦϮϳϩϱϴϪϳϦ.

ω
ϒ
ϓϏ

ϑω
Ϡ

    9 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϑϴϲϽ ϣ X
III–X

IV
 ϣϦϫϡ϶»

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. Ϗ
 ϫϡϫϯϭ ϱϴϲϲϫϯϭ ϫϮЀϨϦ ϤϯϣϯϱϩϳϲЀ ϣ ϯϳϱϼ

ϣϫϦ:
«ϒ

ϯϢϬϿ
ϥϦϮϩϦ ϑϴϲϲϫϯϪ ϨϦϭϬϩ ϯϳ ϢϦϥϼ

 Ϯϡ ϣϯϲϳϯϫϦ, ϨϮϡϭϦϮϩϳϼ
Ϧ ϰϯϥϣϩϤϩ Ϩϡ ϣϦϱϴ 

ϩ ϨϦϭϬϿ
 Ϯϡ ϨϡϰϡϥϦ ϥϯϲϳϡϣϩϬϩ…

 ϲϬϡϣϮϴϿ
 ϰϡϭЀϳϽ Ϯϡ ϑϴϲϩ ϩ ϲϥϦϬϡϬϩ ϦϤϯ ϲϡϭϼ

ϭ 
ϣϩϥϮϼ

ϭ ϩϲϳϯϱϩϸϦϲϫϩϭ ϬϩϷϯϭ ϣ ϥϱϦϣϮϦϪ ϩϲϳϯϱϩϩ…
»?

2. ϋ
ϡϫϩϦ ϳϱϩ ϩϨ ϰϦϱϦϸϩϲϬϦϮϮϼ

϶ ϩϭЂϮ ϯϳϮϯϲЀϳϲЀ ϫ ϩϲϳϯϱϩϩ ϱϴϲϲϫϯϪ ϫϴϬϽϳϴϱϼ
 

X
I–X

III ϣϣ.? ψϡϰϩϹ
ϩϳϦ Ϣϴϫϣϼ

, ϫϯϳϯϱϼ
ϭϩ ϯϢϯϨϮϡϸϦϮϼ

 ϩϭϦϮϡ, ϣ ϰϱϡϣϩϬϽϮϯϪ 
ϰϯϲϬϦϥϯϣϡϳϦϬϽϮϯϲϳϩ.

ρ
) ρ

ϮϥϱϦϪ ϑϴϢϬЂϣ,
ς) ϭϩϳϱϯϰϯϬϩϳ ω

ϬϡϱϩϯϮ,
σ

) ϩϤϴϭϦϮ ϒ
ϩϬϽϣϦϲϳϱ,

τ) υ
ϡϮϩϩϬ ψϡϳϯϸϮϩϫ,

υ
) ρ

ϱϩϲϳϯϳϦϬϽ ϕ
ϩϯϱϡϣϡϮϳϩ,

φ) ϕ
Ϧϯϵ

ϡϮ τϱϦϫ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. ϋ
ϡϫϯϣϼ

 ϰϱϩϸϩϮϼ
 ϰϯϱϡϧ

ϦϮϩЀ ϱϴϲϲϫϩ϶ ϣϯϪϲϫ ϣ ϢϯϱϽϢϦ ϲ ϭϯϮϤϯϬϯ-ϳϡϳϡϱϡϭϩ 
ϣ X

III ϣ.? ϒ
ϯϰϯϲϳϡϣϽϳϦ ϩ϶  ϲ ϰϱϩϸϩϮϡϭϩ, ϫϯϳϯϱϼ

Ϧ ϰϱϩϣϦϬϩ ϫ ϰϯϢϦϥϡϭ ϭϯϮϤϯϬϯϣ 
ϰϱϩ Ϙ

ϩϮϤϩϲ϶ϡϮϦ. ϒ
ϯϣϰϡϥϡϿ

ϳ ϯϮϩ ϩϬϩ ϱϡϨϮЀϳϲЀ?
2. ϐ

ϯϬϽϨϴЀϲϽ ϩϲϳϯϱϩϸϦϲϫϯϪ ϫϡϱϳϯϪ, ϯ϶ϡϱϡϫϳϦϱϩϨϴϪϳϦ ϣϯϨϭϯϧ
Ϯϼ

Ϧ ϷϦϮϳϱϼ
 

ϯϢϻϦϥϩϮϦϮϩЀ ϱϴϲϲϫϩ϶ ϨϦϭϦϬϽ. ςϼ
Ϭϩ Ϭϩ ϴ ύ

ϯϲϫϣϼ
 ϰϱϦϩϭϴϺ

Ϧϲϳϣϡ ϣ ϢϯϱϽϢϦ 
Ϩϡ ϰϦϱϣϦϮϲϳϣϯ Ϯϡ ϑϴϲϩ? ϒ

ϣϯϪ ϯϳϣϦϳ ϡϱϤϴϭϦϮϳϩϱϴϪϳϦ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

ϐ
ϱϯϸϩϳϡϪϳϦ ϯϳϱϼ

ϣϯϫ ϩϨ ϳϱϴϥϡ ϩϲϳϯϱϩϫϡ ώ
.ω

. ϋϯϲϳϯϭϡϱϯϣϡ ϯ ϫϮЀϨϦ ρ
ϬϦϫϲϡϮϥϱϦ 

ώ
Ϧϣϲϫϯϭ ϩ ϯϳϣϦϳϽϳϦ Ϯϡ ϣϯϰϱϯϲ.

«…
φϤϯ ϴϤϯϥϬϩϣϯϲϳϽ ϶ϡϮϴ, ϴϭϦϮϽϦ ϬϡϥϩϳϽ ϲ Ϯϩϭ, ϳϣЂϱϥϯϦ ϮϡϭϦϱϦϮϩϦ ϥϦϱϧ

ϡϳϽ 
ϑϴϲϽ ϣ ϰϯϣϩϮϯϣϦϮϩϩ ϨϡϣϯϦϣϡϳϦϬЀϭ ϩ ϳϦϭ ϲϡϭϼ

ϭ ϯϳϫϬϯϮЀϳϽ ϯϳ ϱϴϲϲϫϯϤϯ 
Ϯϡϱϯϥϡ ϢϦϥϲϳϣϩЀ ϩ ϱϡϨϯϱϦϮϩЀ, ϫϯϳϯϱϼ

Ϧ ϰϯϲϳϩϤϡϬϩ Ϣϼ
 ϦϤϯ ϰϱϩ ϣϲЀϫϯϪ ϰϯϰϼ

ϳϫϦ 
ϫ ϯϲϣϯϢϯϧ

ϥϦϮϩϿ
 ϩ ϮϦϨϡϣϩϲϩϭϯϲϳϩ, – ϣϲЂ Ͼϳϯ ϣϰϯϬϮϦ ϲϯϤϬϡϲϯϣϼ

ϣϡϬϯϲϽ ϲ ϴϸϦϮϩϦϭ, 
ϣϲϦϤϥϡ ϰϱϯϰϯϣϦϥϴϦϭϼ

ϭ ϰϱϡϣϯϲϬϡϣϮϼ
ϭϩ ϰϡϲϳϼ

ϱЀϭϩ: ϲϸϩϳϡϳϽ ϷϦϬϽϿ
 ϮϡϹ

ϦϪ ϧ
ϩϨϮϩ 

ϨϡϤϱϯϢϮϼ
Ϫ ϭϩϱ, ϢϦϨϱϯϰϯϳϮϯ ϳϦϱϰϦϳϽ ϣϲЀϫϩϦ ϮϦϲϰϱϡϣϦϥϬϩϣϯϲϳϩ ϩ ϴϤϮϦϳϦϮϩЀ, 

ϰϯϫϯϱЀϳϽϲЀ ϣϲЀϫϯϪ ϣϬϡϲϳϩ, ϶ϯϳЀ Ϣϼ
 ϩϮϯϰϬϦϭϦϮϮϯϪ ϩ ϰϯϮϦϣϯϬϦ ϰϱϩϨϮϡϣϡϦϭϯϪ».

ϒ
ϯϤϬϡϲϮϼ

 Ϭϩ σ
ϼ

 ϲ ϣϼ
ϲϫϡϨϡϮϮϼ

ϭ ϭϮϦϮϩϦϭ? ρ
ϱϤϴϭϦϮϳϩϱϴϪϳϦ ϲϣϯϿ

 ϰϯϨϩϷϩϿ
 

ϯ ϰϯϬϩϳϩϫϦ ρ
ϬϦϫϲϡϮϥϱϡ ώ

ϦϣϲϫϯϤϯ ϰϯ ϯϳϮϯϹ
ϦϮϩϿ

 ϫ Ϗ
ϱϥϦ.

ϑϦϤϴϬЀϳ.
 ϔϔυ

ώ
ϩϧ

Ϧ ϰϱϩϣϦϥϦϮϼ
 ϳϱϩ ϳϯϸϫϩ ϨϱϦϮϩЀ ϯϢ ϯϱϥϼ

Ϯϲϫϯϭ ϮϡϹ
Ϧϲϳϣϩϩ ϩ ϣϬϡϥϼ

ϸϦϲϳϣϦ 
Ϯϡ ϑϴϲϩ. Ϗ

ϨϮϡϫϯϭϽϳϦϲϽ ϲ Ϯϩϭϩ ϩ ϯϳϣϦϳϽϳϦ Ϯϡ ϣϯϰϱϯϲ.
1) «ώ

ϡϹ
ϦϲϳϣϩϦ ςϡϳϼ

Ϧϣϯ ϮϩϲϰϱϯϣϦϱϤϬϯ ϑϯϲϲϩϿ
…

 ϒ
ϦϮϽ ϣϡϱϣϡϱϲϳϣϡ, ϯϭϱϡϸϩϣ 

ϤϯϱϩϨϯϮϳ ϑϯϲϲϩϩ, ϲϯϫϱϼ
Ϭϡ ϯϳ Ϯϡϲ φϣϱϯϰϴ…

 ϖ
ϡϮϼ

 ϧ
ϦϬϡϬϩ ϦϥϩϮϲϳϣϦϮϮϯ Ϣϼ

ϳϽ Ϯϡ-
Ϲ
ϩϭϩ Ϥϯϲϰϯϥϡϭϩ ϩϨϥϡϬϩ, ϮϦ ϣϭϦϹ

ϩϣϡϳϽϲЀ ϣ ϥϦϬϡ Ϥϱϡϧ
ϥϡϮϲϫϩϦ, ϳϱϦϢϯϣϡϬϩ ϳϯϬϽϫϯ 

ϲϦϱϦϢϱϡ ϩ ϰϯϣϩϮϯϣϦϮϩЀ ϯϳ ϫϮЀϨϦϪ. ώ
ϯ ϳϡϫ ϮϡϨϼ

ϣϡϦϭϼ
Ϧ ϰϯϲϬϼ

 ϯϱϥϼ
ϮϲϫϩϦ ϩ Ϣϡ-

ϲϫϡϫϩ, ϰϱϦϥϲϳϡϣϬЀЀ ϣ ϑϯϲϲϩϩ ϬϩϷϯ ϶ϡϮϡ, ϥϦϬϡϬϩ ϸϳϯ ϶ϯϳϦϬϩ…
» (ώ

.ύ
. ϋ

ϡϱϡϭϨϩϮ)
2) «σ

ϦϬϩϫϩϪ ϨϡϰϡϥϮϼ
Ϫ ϰϯ϶ϯϥ ςϡϳϼ

Ѐ ϰϱϡϣϩϬϽϮϦϦ Ϣϼ
Ϭϯ Ϣϼ

 ϮϡϨϣϡϳϽ ϣϦϬϩϫϩϭ ϫϡ-
ϣϡϬϦϱϩϪϲϫϩϭ ϱϦϪϥϯϭ, ϡ ϰϯ϶ϯϥ Ϯϡ ϑϴϲϽ ϴ Ϯϡϲ ϦϲϳϽ ϣϲϦ ϯϲϮϯϣϡϮϩЀ ϮϡϨϼ

ϣϡϳϽ ϮϡϢϦϤϯϭ. 
ώ
ϩ ϯ ϫϡϫϯϭ ϭϯϮϤϯϬϽϲϫϯϭ ϨϡϣϯϦϣϡϮϩϩ ϑϴϲϩ ϮϦ Ϣϼ

Ϭϯ ϩ ϱϦϸϩ. τϡϱϮϩϨϯϮϯϣ ϭϯϮϤϯϬϼ
 

ϮϦ ϯϲϳϡϣϩϬϩ, ϲϣϯϦϪ ϰϯϲϳϯЀϮϮϯϪ ϣϬϡϲϳϩ ϩ ϮϦ ϥϴϭϡϬϩ ϴϲϳϡϮϡϣϬϩϣϡϳϽ…
 ϑϴϲϽ ϮϦ Ϣϼ

Ϭϡ 
ϰϱϯϣϩϮϷϩϦϪ ύ

ϯϮϤϯϬϽϲϫϯϤϯ ϴϬϴϲϡ, ϡ ϲϳϱϡϮϯϪ, ϲϯϿ
ϨϮϯϪ ϣϦϬϩϫϯϭϴ ϶ϡϮϴ, ϣϼ

ϰϬϡϸϩ-
ϣϡϣϹ

ϦϪ ϮϦϫϯϳϯϱϼ
Ϫ ϮϡϬϯϤ Ϯϡ ϲϯϥϦϱϧ

ϡϮϩϦ ϣϯϪϲϫϡ…
» (ό

.ώ
. τϴϭϩϬЂϣ)

3) «ϐ
ϯϲϬϦϥϲϳϣϩЀ ϮϡϹ

ϦϲϳϣϩЀ Ϣϼ
Ϭϩ ϫϡϳϡϲϳϱϯϵ

ϩϸϮϼ
: ϳϼ

ϲЀϸϩ ϰϯϤϩϢϹ
ϩ϶ ϣϯ-

ϩϮϯϣ, ϳϼ
ϲЀϸϩ ϱϡϨϯϱЂϮϮϼ

϶ ϧ
ϩϬϩϺ

 ϩ ϲЂϬ, ϥϦϲЀϳϫϩ ϯϲϳϡϣϹ
ϩ϶ϲЀ ϣ ϱϴϩϮϡ϶ Ϥϯϱϯϥϯϣ, 

ϭϮϯϤϩϦ ϳϼ
ϲЀϸϩ ϴϤϮϡϮϮϼ

϶ ϣ ϰϬϦϮ ϭϴϧ
ϸϩϮ, ϧ

ϦϮϺ
ϩϮ ϩ ϥϦϳϦϪ…

 σ
ϯ ϣϳϯϱϯϪ ϰϯϬϯϣϩ-

ϮϦ X
III ϣϦϫϡ ψϯϬϯϳϡЀ Ϗ

ϱϥϡ ϰϱϯϣϦϬϡ ϣ ϱϴϲϲϫϩ϶ ϨϦϭϬЀ϶ ϰϦϱϦϰϩϲϽ ϮϡϲϦϬϦϮϩЀ ϩ ϴϲϳϡ-
ϮϯϣϩϬϡ ϲϩϲϳϦϭϴ ϴϰϱϡϣϬϦϮϩЀ ϸϦϱϦϨ Ϣϡϲϫϡϫϯϣ…

 Ϗ
ϳϱЀϥϼ

 ϣϯ ϤϬϡϣϦ ϲ Ϣϡϲϫϡϫϡϭϩ 
ϲϯϢϩϱϡϬϩ ϮϡϬϯϤϩ, ϴϤϯϮЀϬϩ ϣ ϱϡϢϲϳϣϯ ϳϦ϶, ϫϳϯ ϮϦ ϭϯϤ ϰϬϡϳϩϳϽ. σ

ϲЀ ϾϫϯϮϯϭϩϸϦϲϫϡЀ 
ϩ ϰϯϬϩϳϩϸϦϲϫϡЀ ϧ

ϩϨϮϽ ϫϮЀϧ
Ϧϲϳϣ Ϯϡ϶ϯϥϩϬϡϲϽ ϰϯϥ ϩ϶ ϧ

Ϧϲϳϯϫϩϭ ϫϯϮϳϱϯϬϦϭ…
» 

(ρ
.ό

. ϖ
ϯϱϯϹ

ϫϦϣϩϸ)
ϋ
ϡϫϡЀ ϩϨ ϮϡϨϣϡϮϮϼ

϶ ϳϯϸϦϫ ϨϱϦϮϩЀ ϰϱϦϥϲϳϡϣϬЀϦϳϲЀ σ
ϡϭ ϮϡϩϢϯϬϦϦ 

ϰϱϦϥϰϯϸϳϩϳϦϬϽϮϯϪ?
ϐ
ϱϩϣϦϥϩϳϦ ϮϦ ϭϦϮϦϦ ϥϣϴ϶ ϡϱϤϴϭϦϮϳϯϣ ϣ ϰϯϥϳϣϦϱϧ

ϥϦϮϩϦ σ
ϡϹ

ϦϤϯ ϣϼ
Ϣϯϱϡ.
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ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ
ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ω
ϒ
ϓϏ

ϑω
Ϡ

    11 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϑϯϲϲϩЀ ϣ ϰϱϡϣϬϦϮϩϦ ρ
ϬϦϫϲϡϮϥϱϡ II»

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϔϲϳϡϮϯϣϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ ϭϦϧ
ϥϴ ϵ

ϡϭϩϬϩЀϭϩ ϩϲϳϯϱϩϸϦϲϫϩ϶ ϬϩϷ ϩ ϩ϶ 
ϥϦЀϳϦϬϽϮϯϲϳϽϿ

. ϋ
 ϫϡϧ

ϥϯϪ ϰϯϨϩϷϩϩ ϩϨ ϰϦϱϣϯϤϯ ϲϳϯϬϢϷϡ ϰϯϥϢϦϱϩϳϦ ϰϯϨϩϷϩϿ
 

ϩϨ ϣϳϯϱϯϤϯ.
ρ

) ρ
.ύ

. τϯϱϸϡϫϯϣ,
ς) ϒ

.ϟ
. σ

ϩϳϳϦ,
σ

) ω
.σ

. τϴϱϫϯ,
τ) ϓ.ϒ

. ύ
ϯϱϯϨϯϣ.

1) ϭϩϮϩϲϳϱ ϵ
ϩϮϡϮϲϯϣ, ϯϲϴϺ

ϦϲϳϣϩϬ ϥϦϮϦϧ
ϮϴϿ

 ϱϦϵ
ϯϱϭϴ,

2) ϤϦϮϦϱϡϬ, ϴϸϡϲϳϮϩϫ ϣϯϪϮϼ
 1877–1878 ϤϤ.,

3) ϰϱϯϭϼ
Ϲ
ϬϦϮϮϩϫ, ϣϬϡϥϦϬϦϷ ϳϦϫϲϳϩϬϽϮϯϪ ϭϡϮϴϵ

ϡϫϳϴϱϼ
,

4) ϥϩϰϬϯϭϡϳ, ϴϸϡϲϳϮϩϫ ςϦϱϬϩϮϲϫϯϤϯ ϫϯϮϤϱϦϲϲϡ,
5) ϥϦЀϳϦϬϽ ϬϩϢϦϱϡϬϽϮϯϤϯ ϥϣϩϧ

ϦϮϩЀ 1890-϶ ϤϤ.
2. σ

ϼ
ϰϩϹ

ϩϳϦ ϳϦϱϭϩϮϼ
, ϰϯϮЀϳϩЀ, ϰϯЀϣϩϣϹ

ϩϦϲЀ ϣ ϶ϯϥϦ ϋ
ϱϦϲϳϽЀϮϲϫϯϪ ϱϦϵ

ϯϱϭϼ
 

1861 Ϥϯϥϡ. υ
ϡϪϳϦ ϩϭ ϯϰϱϦϥϦϬϦϮϩЀ.

1) ϯϳ϶ϯϥϮϩϫϩ,
2) ϯϳϱϦϨϫϩ,
3) ϴϲϳϡϣϮϡЀ Ϥϱϡϭϯϳϡ,
4) ϯϢϺ

ϩϮϡ,
5) ϫϱϴϤϯϣϡЀ ϰϯϱϴϫϡ,
6) ϭϩϱϯϣϼ

Ϧ ϰϯϲϱϦϥϮϩϫϩ,
7) ϣϱϦϭϦϮϮϯϯϢЀϨϡϮϮϼ

Ϧ,
8) ϣϼ

ϫϴϰϮϼ
Ϧ ϰϬϡϳϦϧ

ϩ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
ϔϔυ

1. ϐ
ϱϯϸϩϳϡϪϳϦ ϯϳϱϼ

ϣϯϫ ϩϨ ϥϯϮϦϲϦϮϩЀ ϣϯϱϯϮϦϧ
ϲϫϯϤϯ ϤϴϢϦϱϮϡϳϯϱϡ ύ

.ω
. Ϙ

Ϧϱϳϫϯϣϡ 
ϭϩϮϩϲϳϱϴ ϣϮϴϳϱϦϮϮϩ϶ ϥϦϬ ϐ

.ρ
. σ

ϡϬϴϦϣϴ (6 ϡϣϤϴϲϳϡ 1852 Ϥ.).
«ϐ

ϱϩ ϣϣϦϥϦϮϩϩ ϣ ϥϦϪϲϳϣϩϦ ϭϩϱϯϣϼ
ϭ ϰϯϲϱϦϥϮϩϫϯϭ…

 ϴϲϳϡϣϮϯϪ Ϥϱϡϭϯϳϼ
 

ϣ ϲϬϯϢϯϥϦ ϋ
ϱϡϲϮϯϪ, ϩϭϦϮϩϩ Ϥϱϡϵ

ϩϮϩ ρ
ϰϱϡϫϲϩϮϯϪ, ϣ ϫϯϳϯϱϯϪ ϸϩϲϬϩϳϲЀ ϰϯ 10-Ϫ 

ϱϦϣϩϨϩϩ 1116 ϥϴϹ
, ϯϢϺ

Ϧϲϳϣϯ ϣϱϦϭϦϮϮϯϯϢЀϨϡϮϮϼ
϶ ϫϱϦϲϳϽЀϮ ϯϳϫϡϨϡϬϯϲϽ ϯϳ ϰϱϩ-

ϮЀϳϩЀ Ϥϱϡϭϯϳϼ
 ϩ ϩϲϰϯϬϮϦϮϩЀ ϩϨϬϯϧ

ϦϮϮϼ
϶ ϣ  ϮϦϪ ϯϢЀϨϡϮϮϯϲϳϦϪ, ϮϦϲϭϯϳϱЀ Ϯϡ ϣϲϦ 

ϴϢϦϧ
ϥϦϮϩЀ ϭϩϱϯϣϯϤϯ ϰϯϲϱϦϥϮϩϫϡ. υ

ϬЀ ϰϱϩϣϦϥϦϮϩЀ ϫϱϦϲϳϽЀϮ ϣ ϰϯϣϩϮϯϣϦϮϩϦ ϲϦϪ 
ϰϯϲϬϦϥϮϩϪ ϯϢϱϡϳϩϬϲЀ ϫ ϲϯϥϦϪϲϳϣϩϿ

 ϨϦϭϲϫϯϪ ϰϯϬϩϷϩϩ, ϣϲϬϦϥϲϳϣϩϦ ϸϦϤϯ ϩ ϰϱϩ-
Ϣϼ

Ϭϯ ϣ ϲϬϯϢϯϥϴ ϋ
ϱϡϲϮϴϿ

 24 ϩϿ
ϬЀ ϣϱϦϭϦϮϮϯϦ ϯϳϥϦϬϦϮϩϦ. ϋϯϤϥϡ ϣ ϰϱϩϲϴϳϲϳϣϩϩ 

ϦϤϯ ϰϯ ϲϯϢϱϡϮϩϿ
 ϲϦϬϽϲϫϯϤϯ ϲ϶ϯϥϡ ϥϯ 300 ϸϦϬϯϣϦϫ ϭϩϱϯϣϯϪ ϰϯϲϱϦϥϮϩϫ ϰϱϩϲϳϴ-

ϰϩϬ ϫ ϰϱϯϸϳϦϮϩϿ
 ϲϯϲϳϡϣϬϦϮϮϯϪ ϩϭ ϴϲϳϡϣϮϯϪ Ϥϱϡϭϯϳϼ

, ϫϱϦϲϳϽЀϮϦ, ϣϯϨϣϼ
Ϲ
ϡЀ 

ϤϯϬϯϲ, ϲ ϥϦϱϨϯϲϳϽϿ
 ϴϳϣϦϱϧ

ϥϡϬϩ, ϸϳϯ ϮϦ ϧ
ϦϬϡϿ

ϳ ϮϩϫϡϫϯϤϯ ϮϡϥϦϬϡ ϯϳ ϰϯϭϦϺ
ϩϫϡ, 

ϡ Ϣϴϥϴϳ ϯϧ
ϩϥϡϳϽ ϳϯϤϯ ϮϡϥϦϬϡ, ϫϯϳϯϱϼ

Ϫ ϩϭ ϯϢϦϺ
ϡϮ ϯϳ ϷϡϱЀ, ϳ.Ϧ. ϣ ϢϦϨϴϲϬϯϣϮϯϦ 

ϰϯϬϽϨϯϣϡϮϩϦ…
».

ϋϯϤϥϡ, ϣ ϫϡϫϯϪ ϰϦϱϩϯϥ ϰϱϯϩϨϯϹ
Ϭϩ ϯϰϩϲϼ

ϣϡϦϭϼ
Ϧ ϣ ϥϯϫϴϭϦϮϳϦ ϲϯϢϼ

ϳϩЀ? 
ώ
ϡ ϯϲϮϯϣϡϮϩϩ ϸϦϤϯ σ

ϼ
 Ͼϳϯ ϯϰϱϦϥϦϬϩϬϩ? ώ

ϡ ϯϲϮϯϣϦ ϩϮϵ
ϯϱϭϡϷϩϩ ϩϲϳϯϸϮϩϫϡ 

ϩ ϨϮϡϮϩϪ ϰϯ  ϫϴϱϲϴ ϩϲϳϯϱϩϩ ϯϢϻЀϲϮϩϳϦ, ϰϱϯϳϩϣ ϸϦϤϯ ϰϱϯϳϦϲϳϯϣϡϬϩ ϫϱϦϲϳϽЀϮϦ, ϸϦϭ 
Ϣϼ

Ϭϯ ϣϼ
ϨϣϡϮϯ ϩ϶ ϮϦϰϯϣϩϮϯϣϦϮϩϦ.

2. Ϗ
ϢϻЀϲϮϩϳϦ, ϰϯϸϦϭϴ ϩϲϳϯϱϩϫϩ ϲϸϩϳϡϿ

ϳ ϰϯϱϦϵ
ϯϱϭϦϮϮϼ

Ϧ ϥϦϲЀϳϩϬϦϳϩЀ ϯϲϯϢϼ
ϭ 

ϰϦϱϩϯϥϯϭ ϰϱϯϭϼ
Ϲ
ϬϦϮϮϯϤϯ ϰϦϱϦϣϯϱϯϳϡ ϣ ϑϯϲϲϩϩ. Ϙ

Ϧϭ Ͼϳϯϳ ϰϦϱϩϯϥ ϯϳϬϩϸϡϬϲЀ 
ϯϳ ϰϱϦϥϹ

ϦϲϳϣϴϿ
Ϻ
ϩ϶ ϥϦϲЀϳϩϬϦϳϩϪ?

ω
ϒ
ϓϏ

ϑω
Ϡ

    10 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϑϯϲϲϩЀ ϣ X
V

II ϣϦϫϦ»
ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϔϲϳϡϮϯϣϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ ϭϦϧ
ϥϴ ϩϭϦϮϡϭϩ ϩϲϳϯϱϩϸϦϲϫϩ϶ ϥϦЀϳϦϬϦϪ 

ϩ ϲϯϢϼ
ϳϩЀϭϩ, ϯϳϮϯϲЀϺ

ϩϭϩϲЀ ϫϯ ϣϱϦϭϦϮϩ ϩ϶ ϥϦЀϳϦϬϽϮϯϲϳϩ. ϋ
 ϫϡϧ

ϥϯϪ ϰϯϨϩϷϩϩ 
ϩϨ ϰϦϱϣϯϤϯ ϲϳϯϬϢϷϡ ϰϯϥϢϦϱϩϳϦ ϰϯϨϩϷϩϿ

 ϩϨ ϣϳϯϱϯϤϯ.
ρ

) ω
ϣϡϮ τϱϯϨϮϼ

Ϫ,
ς) ρ

ϬϦϫϲϦϪ ύ
ϩ϶ϡϪϬϯϣϩϸ,

σ
) ϰϡϳϱϩϡϱ϶ ώ

ϩϫϯϮ,
τ) ϒ

ϯϵ
ϽЀ ρ

ϬϦϫϲϦϦϣϮϡ.
1) ϰϱϩϮЀϳϩϦ ϒ

ϯϢϯϱϮϯϤϯ ϴϬϯϧ
ϦϮϩЀ,

2) ϰϱϩϲϯϦϥϩϮϦϮϩϦ ρ
ϲϳϱϡ϶ϡϮϲϫϯϤϯ ϶ϡϮϲϳϣϡ,

3) ϋ
ϱϼ

ϭϲϫϩϦ ϰϯ϶ϯϥϼ
 σ

.σ
. τϯϬϩϷϼ

Ϯϡ,
4) ϰϱϯϣϦϥϦϮϩϦ ϷϦϱϫϯϣϮϯϪ ϱϦϵ

ϯϱϭϼ
,

5) ϴϸϱϦϧ
ϥϦϮϩϦ ϰϡϳϱϩϡϱϹ

Ϧϲϳϣϡ.
2. ϋ

ϡϫϩϦ ϳϱϩ ϩϭϦϮϩ ϯϳϮϯϲЀϳϲЀ ϫ X
V

II ϣϦϫϴ? 
1) σ

ϩϳϴϲ ςϦϱϩϮϤ,
2) ϒ

ϦϭЂϮ υ
Ϧϧ

ϮЂϣ,
3) φϱϭϡϫ ϓϩϭϯϵ

ϦϦϣϩϸ,
4) σ

ϡϲϩϬϩϪ ϐ
ϯЀϱϫϯϣ,

5) ρ
ϵ
ϡϮϡϲϩϪ ώ

ϩϫϩϳϩϮ,
6) φϱϯϵ

ϦϪ ϖ
ϡϢϡϱϯϣ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1.  ϐ
ϱϯϸϩϳϡϪϳϦ ϯϳϱϼ

ϣϯϫ ϩϨ ϩϲϳϯϱϩϸϦϲϫϯϤϯ ϥϯϫϴϭϦϮϳϡ ϩ ϮϡϰϩϹ
ϩϳϦ, ϯ ϥϣϩϧ

ϦϮϩЀ϶ 
ϫϡϫϩ϶ ϯϳϱЀϥϯϣ ϩ ϰϯϥ ϸϽϩϭ ϱϴϫϯϣϯϥϲϳϣϯϭ ϩϥЂϳ ϱϦϸϽ.

«…
ω

 ϰϯϬϯϧ
ϩϹ

ϡ ϴϰϯϣϡϮϩϦ Ϯϡ ςϯϤϡ, ϰϯϩϥϯϹ
ϡ ϲϯ ϣϲϦϭϩ ϬϿ

ϥϽϭϩ ϫ Ϡ
ϱϯϲϬϡϣϬϿ

 
ϩ ϰϱϩϩϥϯϹ

ϡ Ϯϡ ςϡϬϡ϶Ϯϴ…
 ϐ
ϯϳϯϭ ϧ

Ϧ ϰϱϩϩϥϯϹ
ϡ ϣ ϟ

ϱϽϦϣϦϷ ϐ
ϯϣϯϬϲϫϯϪ…

 
ϒ

 ϋ
ϩϮϦϹ

ϭϼ
 ϧ
Ϧ ϰϯϩϥϯϹ

ϡ ϫ ϋϯϲϳϱϯϭϦ…
 ϋ
ϮЀϨϽ υ

ϭϩϳϱϩϪ ϧ
Ϧ ύ

ϩ϶ϡϪϬϯϣϩϸ 
ϩ ϋϴϨϭϡ ϯϳϰϴϲϳϩϹ

ϡ ϫϮЀϨЀ ϑϯϭϡϮϡ ϐ
Ϧϳϱϯϣϩϸϡ ϣ ϒϴϨϥϡϬϽ, ϡ ϲϡϭϩ ϰϯϩϥϯϹ

ϡ 
ϣ Ϡ

ϱϯϲϬϡϣϬϽ…
ώ
ϡ ϴϳϱϩϦ ϧ

Ϧ ϲ ϱϦϫϩ Ϡ
ϴϨϼ

 ϰϯϩϥϯϹ
ϡ ϰϯϥ ύ

ϯϲϫϣϴ…
».

2. ϐ
ϱϯϸϩϳϡϪϳϦ ϯϳϱϼ

ϣϯϫ ϩϨ ϲϯϸϩϮϦϮϩЀ ϩϲϳϯϱϩϫϡ X
IX

 ϣ. ϩ ϴϫϡϧ
ϩϳϦ, ϯ ϫϯϭ ϩϥЂϳ ϱϦϸϽ 

ϣ ϯϳϱϼ
ϣϫϦ.

«…
ϒ
ϼ
Ϯ ϲϣϯϦϤϯ ϣϱϦϭϦϮϩ, ϯϮ ϮϩϸϦϭ ϮϦ ϯϳϬϩϸϡϬϲЀ ϰϯ ϭϩϱϯϣϯϨϨϱϦϮϩϿ

 
ϯϳ ϯϫϱϴϧ

ϡϿ
Ϻ
ϩ϶. υ

ϬЀ ϮϦϤϯ ϣϲϦ “ϣϦϬϩϫϩЀ ϷϦϱϫϯϣϮϼ
Ѐ ϰϯϳϱϦϢϼ

”, ϣϦϲϽ 
ϷϦϮϳϱ ϳЀϧ

Ϧϲϳϩ ϣϦϱϼ
 ϩ ϫϴϬϽϳϡ ϬϦϧ

ϡϬ ϩϭϦϮϮϯ ϣ ϭϡϤϩϸϦϲϫϯϪ ϯϢϱЀϥϮϯϲϳϩ, 
ϩ ϩϲϰϱϡϣϬϦϮϩϦϭ ϦЂ, ϣϣϦϥϦϮϩϦϭ ϰϱϡϣϩϬϽϮϯϪ ϸϩϲϳϯϪ ϤϱϦϸϦϲϫϯϪ ϯϢϱЀϥϮϯϲϳϩ, 
ϯϮ ϩϲϫϱϦϮϮϯ ϶ϯϳϦϬ ϯϸϩϲϳϩϳϽ ϣϦϱϴ ϩ ϴϬϴϸϹ

ϩϳϽ ϲϰϯϲϯϢϼ
 ϴϤϯϧ

ϥϦϮϩЀ 
Ϣϯϧ

Ϧϲϳϣϴ…
».

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

ϐ
ϱϯϸϩϳϡϪϳϦ ϯϳϱϼ

ϣϯϫ ϩϨ ϒ
ϯϢϯϱϮϯϤϯ ϴϬϯϧ

ϦϮϩЀ 1649 Ϥ. ϩ ϯϳϣϦϳϽϳϦ Ϯϡ ϣϯϰϱϯϲϼ
:

1. ςϴϥϦϳ ϫϳϯ ϫϡϫϩϭ ϴϭϼ
Ϲ
ϬϦϮϩϦϭ ϴϸϮЂϳ ϭϼ

ϲϬϩϳϽ Ϯϡ ϤϯϲϴϥϡϱϽϲϫϯϦ ϨϥϯϱϯϣϽϦ 
ϨϬϯϦ ϥϦϬϯ, ϩ ϰϱϯ ϳϯ ϦϤϯ ϨϬϯϦ ϴϭϼ

Ϲ
ϬϦϮϽϦ ϫϳϯ ϩϨϣϦϲϳϩϳ…

 ϸϳϯ Ϯϡ ϷϡϱϲϫϯϦ 
ϣϦϬϩϸϦϲϳϣϯ ϨϬϯϦ ϥϦϬϯ ϭϼ

ϲϬϩϬ, ϩ ϥϦϬϡϳϽ ϶ϯϳϦϬ, ϩ ϳϡϫϯϣϡ ϰϯ ϲϼ
ϲϫϴ ϫϡϨϮϩϳϽ 

ϲϭϦϱϳϩ.
2. ρ

 ϫϳϯ ϴϸϮЂϳ ϫ Ϸϡϱϲϫϯϭϴ ϣϦϬϩϸϦϲϳϣϴ, ϩϬϩ Ϯϡ ϦϤϯ ϤϯϲϴϥϡϱϦϣϼ
϶ ϢϯЀϱ 

ϩ ϯϫϯϬϽϮϩϸϩ϶ ϩ ϥϴϭϮϼ
϶ ϩ ϢϬϩϧ

Ϯϩ϶ ϬϿ
ϥϦϪ, ϩ ϣ Ϥϯϱϯϥϡ϶ ϩ ϣ ϰϯϬϫϡ϶ Ϯϡ ϣϯϦϣϯϥ, 

ϩ Ϯϡ ϰϱϩϫϡϨϮϼ
϶ ϬϿ

ϥϦϪ, ϩϬϩ Ϯϡ ϫϯϤϯ Ϯϩ ϢϴϥϽ ϰϱϩ϶ϯϥϩϳϩ ϲϫϯϰϯϭ ϩ ϨϡϤϯϣϯϱϯϭ, 
ϩ ϴϸϮϴϳ ϫϯϤϯ ϤϱϡϢϩϳϩ, ϩϬϩ ϰϯϢϩϣϡϳϩ, ϩ ϳϦ϶ ϬϿ

ϥϦϪ, ϫϳϯ ϳϡϫ ϴϸϩϮϩϳ, 
Ϩϡ ϳϯ ϰϯ ϳϯϭϴ ϧ

Ϧ ϫϡϨϮϩϳϩ ϲϭϦϱϳϩϿ
 ϢϦϨϯ ϣϲЀϫϯϪ ϰϯϺ

ϡϥϼ
».

Ϗ
ϢϻЀϲϮϩϳϦ ϰϩϲϽϭϦϮϮϯ ϲϭϼ

ϲϬ ϯϲϮϯϣϮϯϤϯ ϲϯϥϦϱϧ
ϡϮϩЀ ϰϱϩϣϦϥЂϮϮϯϤϯ ϯϳϱϼ

ϣϫϡ.
ω
ϮϳϦϱϦϲϼ

 ϫϡϫϩ϶ ϫϱϴϤϯϣ ϨϡϺ
ϩϺ

ϡϦϳ ϥϯϫϴϭϦϮϳ? ϋ
ϡϫ σ

ϼ
 ϥϴϭϡϦϳϦ, ϰϯϸϦϭϴ?

ϐ
ϯϸϦϭϴ ϲϭϦϱϳϮϡЀ ϫϡϨϮϽ ϮϡϨϮϡϸϡϦϳϲЀ ϮϦ ϳϯϬϽϫϯ Ϩϡ ϰϯϫϴϹ

ϦϮϩϦ Ϯϡ ϨϥϯϱϯϣϽϦ ϩ ϸϦϲϳϽ 
ϤϯϲϴϥϡϱЀ, Ϯϯ ϩ Ϩϡ ϨϡϤϯϣϯϱ ϰϱϯϳϩϣ ϢϯЀϱ, ϣϯϦϣϯϥ, ϰϱϩϫϡϨϮϼ

϶ ϬϿ
ϥϦϪ?

ϑϦϤϴϬЀϳ.
 ϔϔυ

ϐ
ϱϯϡϮϡϬϩϨϩϱϴϪϳϦ ϥϦЀϳϦϬϽϮϯϲϳϽ ςϯЀϱϲϫϯϪ ϥϴϭϼ

, ψϦϭϲϫϩ϶ ϲϯϢϯϱϯϣ, ϰϱϩϫϡϨϯϣ, 
ϯϱϤϡϮϯϣ ϭϦϲϳϮϯϤϯ ϴϰϱϡϣϬϦϮϩЀ ϰϱϩ ϰϦϱϣϼ

϶ ϑϯϭϡϮϯϣϼ
϶. Ϗ

ϰϱϦϥϦϬϩϳϦ, ϭϯϧ
Ϯϯ 

Ϭϩ ϤϯϣϯϱϩϳϽ ϯϢ ϾϣϯϬϿ
Ϸϩϩ ϰϯϬϩϳϩϸϦϲϫϯϤϯ ϲϳϱϯЀ ϑϯϲϲϩϩ ϲ ϮϡϸϡϬϡ X

V
II ϣ. ϒ

ϣϯϪ 
ϯϳϣϦϳ ϡϱϤϴϭϦϮϳϩϱϴϪϳϦ.
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ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ
ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ω
ϒ
ϓϏ

ϑω
Ϡ

    11 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϑϯϲϲϩЀ Ϯϡ ϱϴϢϦϧ
Ϧ X

IX
–X

X
 ϣϦϫϯϣ»

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. σ
ϼ
ϢϦϱϩϳϦ ϩϨ ϰϱϦϥϬϯϧ

ϦϮϮϼ
϶ ϴϳϣϦϱϧ

ϥϦϮϩϪ ϣϦϱϮϼ
Ϧ ϩ ϯϢϣϦϥϩϳϦ ϲϯϯϳϣϦϳϲϳϣϴϿ

Ϻ
ϩϦ 

Ϸϩϵ
ϱϼ

.
ϐ
ϯ ϥϡϮϮϼ

ϭ ϰϦϱϣϯϪ ϣϲϦϮϡϱϯϥϮϯϪ ϰϦϱϦϰϩϲϩ 1897 Ϥ., ϣ ϑϯϲϲϩϪϲϫϯϪ ϩϭϰϦϱϩϩ
1) ϲϦϬϽϲϫϯϦ ϮϡϲϦϬϦϮϩϦ ϰϱϦϯϢϬϡϥϡϬϯ Ϯϡϥ Ϥϯϱϯϥϲϫϩϭ,
2) ϱϴϲϲϫϩ϶ Ϯϡϲϸϩϳϼ

ϣϡϬϯϲϽ ϢϯϬϦϦ 75%
,

3) ϢϯϬϽϹ
ϩϮϲϳϣϯ ϮϡϲϦϬϦϮϩЀ ϩϲϰϯϣϦϥϯϣϡϬϯ ϰϱϡϣϯϲϬϡϣϩϦ,

4) ϢϯϬϽϹ
ϴϿ

 ϸϡϲϳϽ ϮϡϲϦϬϦϮϩЀ ϲϯϲϳϡϣϬЀϬϩ ϰϱϯϭϼ
Ϲ
ϬϦϮϮϼ

Ϧ ϱϡϢϯϸϩϦ,
5) ϮϡϲϦϬϦϮϩϦ Ϯϡϲϸϩϳϼ

ϣϡϬϯ ϭϦϮϦϦ 60 ϭϬϮ ϸϦϬϯϣϦϫ,
6) ϲϡϭϼ

ϭ ϭϮϯϤϯϸϩϲϬϦϮϮϼ
ϭ ϲϯϲϬϯϣϩϦϭ Ϣϼ

Ϭϩ ϭϦϺ
ϡϮϦ.

2. σ
ϼ
ϢϦϱϩϳϦ ϩϨ ϰϱϦϥϬϯϧ

ϦϮϮϼ
϶ ϴϳϣϦϱϧ

ϥϦϮϩϪ ϣϦϱϮϼ
Ϧ ϩ ϯϢϣϦϥϩϳϦ ϲϯϯϳϣϦϳϲϳϣϴϿ

Ϻ
ϩϦ 

Ϸϩϵ
ϱϼ

.
Ϟ
ϫϯϮϯϭϩϫϡ ϑϯϲϲϩϩ ϫϯϮϷϡ X

IX
 ϣϦϫϡ ϶ϡϱϡϫϳϦϱϩϨϯϣϡϬϡϲϽ

1) ϣϼ
ϲϯϫϩϭϩ ϳϦϭϰϡϭϩ ϰϱϯϭϼ

Ϲ
ϬϦϮϮϯϤϯ ϱϡϨϣϩϳϩЀ,

2) ϣϼ
ϲϯϫϩϭ ϴϱϯϣϮϦϭ ϰϱϯϩϨϣϯϥϲϳϣϡ Ϯϡ ϥϴϹ

ϴ ϮϡϲϦϬϦϮϩЀ,
3) ϮϦϨϮϡϸϩϳϦϬϽϮϯϪ ϱϯϬϽϿ

 ϩϮϯϲϳϱϡϮϮϼ
϶ ϫϡϰϩϳϡϬϯϣ,

4) ϮϡϱϡϲϳϡϿ
Ϻ
ϩϭ ϫϱϩϨϩϲϯϭ ϲϦϬϽϲϫϯϤϯ ϶ϯϨЀϪϲϳϣϡ,

5) ϣϼ
ϲϯϫϯϪ ϥϯϬϦϪ ϵ

ϩϨϩϸϦϲϫϯϤϯ ϳϱϴϥϡ ϣ ϰϱϯϭϼ
Ϲ
ϬϦϮϮϯϲϳϩ,

6) Ϲ
ϩϱϯϫϩϭ ϱϡϲϰϱϯϲϳϱϡϮϦϮϩϦϭ ϫϴϲϳϡϱϮϯϪ ϰϱϯϭϼ

Ϲ
ϬϦϮϮϯϲϳϩ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1.  ϒ
ϯϲϳϡϣϽϳϦ ϬϯϤϩϸϦϲϫϩϪ ϰϬϡϮ ϲϯϯϢϺ

ϦϮϩЀ Ϯϡ ϳϦϭϴ «ϑϡϢϯϸϩϪ ϣϯϰϱϯϲ ϣ ϑϯϲϲϩϩ 
ϣ ϫϯϮϷϦ X

IX
 – ϮϡϸϡϬϦ X

X
 ϣ.».

2. ψϡϰϩϹ
ϩϳϦ ϵϴϮϫϷϩϩ ϤϯϲϴϥϡϱϲϳϣϦϮϮϼ

϶ ϴϸϱϦϧ
ϥϦϮϩϪ ϑϯϲϲϩϪϲϫϯϪ ϩϭϰϦϱϩϩ 

Ϯϡ ϱϴϢϦϧ
Ϧ ϣϦϫϯϣ:

τϯϲϴϥϡϱϲϳϣϦϮϮϼ
Ϫ ϲϯϣϦϳ _____________

ϐ
ϱϡϣϩϳϦϬϽϲϳϣϴϿ

Ϻ
ϩϪ ϒ

ϦϮϡϳ __________
ϋϯϭϩϳϦϳ ϭϩϮϩϲϳϱϯϣ ________________
ϒ
ϣЀϳϦϪϹ

ϩϪ ϒ
ϩϮϯϥ __________________

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

ϐ
ϱϯϸϩϳϡϪϳϦ ϣϼ

ϲϫϡϨϼ
ϣϡϮϩϦ ϩϲϳϯϱϩϸϦϲϫϯϤϯ ϥϦЀϳϦϬЀ ϩ ϯϳϣϦϳϽϳϦ Ϯϡ ϣϯϰϱϯϲϼ

:
«ώ
ϡϭ Ϯϴϧ

Ϯϡ ϭϡϬϦϮϽϫϡЀ ϰϯϢϦϥϯϮϯϲϮϡЀ ϣϯϪϮϡ!»
ϋϯϭϴ ϰϱϩϮϡϥϬϦϧ

ϡϳ Ͼϳϩ ϲϬϯϣϡ? σ
 ϰϱϦϥϥϣϦϱϩϦ ϫϡϫϯϪ ϣϯϪϮϼ

 ϯϮϩ Ϣϼ
Ϭϩ ϲϫϡϨϡϮϼ

? 
Ϗ
ϢϻЀϲϮϩϳϦ ϲϭϼ

ϲϬ ϰϱϩϣϦϥЂϮϮϯϪ Ϸϩϳϡϳϼ
.

ϑϦϤϴϬЀϳ.
 ϔϔυ

«ϐ
ϱϡϣϬϦϮϩϦ ρϬϦϫϲϡϮϥϱϡ III Ϣϼ

Ϭϯ ϣϱϦϭϦϮϦϭ Ϩϡϲϳ
ϯЀ ϣ ϩϲϳ

ϯϱϩϩ ϲϳ
ϱϡϮϼ

».
ω
ϲϰϯϬϽϨϴЀ ϩϲϳϯϱϩϸϦϲϫϩϦ ϨϮϡϮϩЀ, ϰϱϩϣϦϥϩϳϦ ϥϣϡ ϡϱϤϴϭϦϮϳϡ, ϫϯϳϯϱϼ

ϭϩ ϭϯϧ
Ϯϯ 

ϰϯϥϳϣϦϱϥϩϳϽ ϥϡϮϮϴϿ
 ϳϯϸϫϴ ϨϱϦϮϩЀ, ϩ ϥϣϡ ϡϱϤϴϭϦϮϳϡ, ϫϯϳϯϱϼ

ϭϩ ϭϯϧ
Ϯϯ 

ϯϰϱϯϣϦϱϤϮϴϳϽ ϦЂ. ϐ
ϱϩ ϩϨϬϯϧ

ϦϮϩϩ ϡϱϤϴϭϦϮϳϯϣ ϯϢЀϨϡϳϦϬϽϮϯ ϩϲϰϯϬϽϨϴϪϳϦ 
ϩϲϳϯϱϩϸϦϲϫϩϦ ϵ

ϡϫϳϼ
.

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϋϯϭϭϴϮϩϫ.
ϔϔυ

ϐ
ϱϯϸϩϳϡϪϳϦ ϯϳϱϼ

ϣϯϫ ϩϨ ϰϴϢϬϩϷϩϲϳϩϸϦϲϫϯϪ ϨϡϭϦϳϫϩ, ϥϡϳϩϱϯϣϡϮϮϯϪ 1858 Ϥϯϥϯϭ, 
ϴϫϡϧ

ϩϳϦ ϩϭЀ ϡϣϳϯϱϡ ϩ ϣϼ
ϰϯϬϮϩϳϦ ϨϡϥϡϮϩϦ:

«ϐ
ϱϦϥϰϯϸϳϦϮϩϦ ϯϢϺ

ϩϮϮϯϤϯ ϣϬϡϥϦϮϩЀ ϢϦϨϤϱϡϮϩϸϮϯϭϴ ϱϡϲϹ
ϩϱϦϮϩϿ

 ϸϡϲϳϮϯϪ 
ϰϯϨϦϭϦϬϽϮϯϪ ϲϯϢϲϳϣϦϮϮϯϲϳϩ ϯϲϮϯϣϼ

ϣϡϦϳϲЀ ϥϬЀ Ϯϡϲ ϯϳϮϯϲϩϳϦϬϽϮϯ ϮϡϲϳϯЀϺ
ϦϤϯ 

ϩ ϢϬϩϧ
ϡϪϹ

ϦϤϯ ϢϴϥϴϺ
ϦϤϯ ϰϱϦϩϭϴϺ

ϦϲϳϣϦϮϮϯ Ϯϡ ϳϯϭ, ϸϳϯ ϯϢϺ
ϩϮϮϯϦ ϣϬϡϥϦϮϩϦ 

ϰϱϦϥϲϳϡϣϬЀϦϳϲЀ Ϯϡϭ ϦϥϩϮϲϳϣϦϮϮϼ
ϭ ϲϱϦϥϲϳϣϯϭ ϲϯ϶ϱϡϮϩϳϽ ϫϡϧ

ϥϯϤϯ ϰϯϲϦϬЀϮϩϮϡ-
϶ϯϨЀϩϮϡ ϣ ϨϣϡϮϩϩ ϰϯϨϦϭϦϬϽϮϯϤϯ ϲϯϢϲϳϣϦϮϮϩϫϡ, ϫϯϳϯϱϯϦ ϰϯϬϴϸϡϦϳϲЀ ϩϭ ϰϱϩ Ϯϡ-
ϲϳϯЀϺ

Ϧϭ ϴϲϳϱϯϪϲϳϣϦ ϤϯϲϴϥϡϱϲϳϣϦϮϮϼ
϶ ϮϡϲϦϬЂϮϮϼ

϶ ϨϦϭϦϬϽ ϩ ϰϱϩ ϯϲϣϯϢϯϧ
ϥϦϮϩϩ 

ϫϱϦϰϯϲϳϮϼ
϶ ϫϱϦϲϳϽЀϮ ϲ ϨϦϭϬЂϿ

, ϫϡϫ ϳϯ ϴϫϡϨϡϮϯ ϣϼ
ϲϯϸϡϪϹ

ϩϭϩ ϱϦϲϫϱϩϰϳϡϭϩ. 
Ϙ
ϦϱϦϨ ϳϱϩϥϷϡϳϽ ϩϬϩ ϥϣϡϥϷϡϳϽ ϰЀϳϽ ϬϦϳ ϯϢϺ

ϩϮϮϯϦ ϣϬϡϥϦϮϩϦ ϢϴϥϦϳ ϥϯϲϳϡϣϬЀϳϽ 
ϮϡϹ

ϩϭ ϰϯϲϦϬЀϮϡϭ ϥϱϴϤϴϿ
, ϦϺ

Ђ ϢϯϬϦϦ ϣϡϧ
ϮϴϿ

 ϣϼ
Ϥϯϥϴ, ϯϳϫϱϼ

ϣϡЀ ϩϭ ϸϱϦϨϣϼ
ϸϡϪ-

Ϯϯ ϬЂϤϫϴϿ
 ϣϯϨϭϯϧ

ϮϯϲϳϽ ϫ ϲϯϲϳϡϣϬϦϮϩϿ
 ϨϦϭϬϦϥϦϬϽϸϦϲϫϩ϶ ϳϯϣϡϱϩϺ

Ϧϲϳϣ ϥϬЀ ϯϢ-
ϱϡϢϯϳϫϩ ϨϦϭϬϩ…

».
1) ώ

.ύ
. ύ

ϴϱϡϣϽЂϣ,
2) ώ

.τ. Ϙ
ϦϱϮϼ

Ϲ
ϦϣϲϫϩϪ,

3) σ
.τ. ςϦϬϩϮϲϫϩϪ,

4) ϋ
.υ

. ϋ
ϡϣϦϬϩϮ.

Ϗ
ϢϻЀϲϮϩϳϦ, Ϯϡ ϯϲϮϯϣϡϮϩϩ ϸϦϤϯ σ

ϼ
 ϴϲϳϡϮϯϣϩϬϩ ϵ

ϡϭϩϬϩϿ
 ϡϣϳϯϱϡ ϨϡϭϦϳϫϩ.

ϑϦϤϴϬЀϳ.
ϔϔυ

ϐ
ϱϯϡϮϡϬϩϨϩϱϴϪϳϦ ϥϦЀϳϦϬϽϮϯϲϳϽ ςϯЀϱϲϫϯϪ ϥϴϭϼ

, ψϦϭϲϫϩ϶ ϲϯϢϯϱϯϣ, ϰϱϩϫϡϨϯϣ, 
ϯϱϤϡϮϯϣ ϭϦϲϳϮϯϤϯ ϴϰϱϡϣϬϦϮϩЀ ϰϱϩ ϰϦϱϣϼ

϶ ϑϯϭϡϮϯϣϼ
϶. Ϗ

ϰϱϦϥϦϬϩϳϦ, ϭϯϧ
Ϯϯ 

Ϭϩ ϤϯϣϯϱϩϳϽ ϯϢ ϾϣϯϬϿ
Ϸϩϩ ϰϯϬϩϳϩϸϦϲϫϯϤϯ ϲϳϱϯЀ ϑϯϲϲϩϩ ϲ ϮϡϸϡϬϡ X

V
II ϣ. ϒ

ϣϯϪ 
ϯϳϣϦϳ ϡϱϤϴϭϦϮϳϩϱϴϪϳϦ.
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ŔŉŚŚŉŞ ŚřŎō
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ŉŔŤ
ō
ő
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Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ύ
ρϓ

φ
ύ
ρϓ

ω
ϋ
ρ

    9 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϕ
ϴϮϫϷϩЀ»

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϑϡϨϬϯϧ
ϩϳϦ Ϯϡ ϭϮϯϧ

ϩϳϦϬϩ ϫϣϡϥϱϡϳϮϼ
Ϫ ϳϱЂ϶ϸϬϦϮ: 

ϡ) 
2 – 14

 + 45;    Ϣ) 3ϴ
2 +7ϴ – 6.

2. ϒ
ϯϫϱϡϳϩϳϦ ϥϱϯϢϽ 

.

3. Ϗ
ϢϬϡϲϳϽ ϯϰϱϦϥϦϬϦϮϩЀ 

ϵϴϮϫϷϩϩ 
 (ϲϭ. ϱϩϲ.) – 

ϯϳϱϦϨϯϫ [–2; 6]. ώ
ϡϪϥϩϳϦ ϮϴϬϩ 

ϵϴϮϫϷϩϩ, ϰϱϯϭϦϧ
ϴϳϫϩ 

ϨϮϡϫϯϰϯϲϳϯЀϮϲϳϣϡ, ϰϱϯϭϦϧ
ϴϳϫϩ 

ϣϯϨϱϡϲϳϡϮϩЀ ϩ ϴϢϼ
ϣϡϮϩЀ, 

ϯϢϬϡϲϳϽ ϨϮϡϸϦϮϩϪ ϵϴϮϫϷϩϩ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. υ
ϡϮϡ ϵϴϮϫϷϩЀ f(

) = – 17
 – 51. ϐ

ϯϲϳϱϯϪϳϦ ϦЂ. ϐ
ϯϲϳϡϣϽϳϦ ϣ ϲϯϯϳϣϦϳϲϳϣϩϦ 

ϨϮϡϸϦϮϩЀ ϵϴϮϫϷϩϩ ϩ ϨϮϡϸϦϮϩЀ ϡϱϤϴϭϦϮϳϡ 
1

f(
) = 0

ϡ
 = – 3

Ϥ
 > – 3

2
f(

) < 0
Ϣ

 > 3
ϥ

 = 3
3

f(
) > 0

ϣ
 < 3

Ϧ
 < – 3

2. ϐ
ϦϱϦϸϩϲϬϩϳϦ ϣϲϦ ϯϲϳϡϬϽϮϼ

Ϧ ϶ϡϱϡϫϳϦϱϩϲϳϩϫϩ ϥϡϮϮϯϪ ϵϴϮϫϷϩϩ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. ϐ
ϱϦϥϲϳϡϣϽϳϦ, ϸϳϯ σ

ϼ
 ϴϸϩϳϦϬϽ ϭϡϳϦϭϡϳϩϫϩ. Ϗ

ϢϻЀϲϮϩϳϦ ϴϸϦϮϩϫϡϭ, ϫϡϫ ϮϡϪϳϩ ϮϴϬϩ 
ϵϴϮϫϷϩϩ, ϡ ϳϡϫϧ

Ϧ ϰϱϯϭϦϧ
ϴϳϫϩ ϣϯϨϱϡϲϳϡϮϩЀ ϩ ϴϢϼ

ϣϡϮϩЀ ϵϴϮϫϷϩϩ ϰϯ Ϥϱϡϵ
ϩϫϴ.

ϑϦϤϴϬЀϳ.
 ϔϔυ

1. σ
ϡϹ

 ϳϯϣϡϱϩϺ
 ϩϲϰϼ

ϳϼ
ϣϡϦϳ ϨϡϳϱϴϥϮϦϮϩЀ ϰϱϩ ϲϯϫϱϡϺ

ϦϮϩϩ ϡϬϤϦϢϱϡϩϸϦϲϫϩ϶ 
ϥϱϯϢϦϪ. ϒ

ϯϲϳϡϣϽϳϦ ϡϬϤϯϱϩϳϭ, ϫϯϳϯϱϼ
Ϫ ϰϯϭϯϧ

Ϧϳ Ϧϭϴ ϰϱϩ ϣϼ
ϰϯϬϮϦϮϩϩ ϾϳϯϤϯ 

ϨϡϥϡϮϩЀ.

ࠪ
1a

1Ϣ
2

3
Ϗ
ϳϣϦϳ

(
 – 5)(

 – 9)
(3y – 2)(y + 3)

 = 0 ϰϱϩ 
 = 2, 

 = 6
 < 0 ϰϱϩ 

 
 [–2;2)

 > 0 ϰϱϩ 
 

 (2;6)
ϕ
ϴϮϫϷϩЀ ϴϢϼ

ϣϡϦϳ Ϯϡ ϯϳϱϦϨϫϡ϶ [–2;0], [4;6].
ϕ
ϴϮϫϷϩЀ ϣϯϨϱϡϲϳϡϦϳ Ϯϡ ϯϳϱϦϨϫϦ [0;4].

Ϗ
ϢϬϡϲϳϽ ϨϮϡϸϦϮϩϪ ϵϴϮϫϷϩϩ: [–3;2].

ύ
ρϓ

φ
ύ
ρϓ

ω
ϋ
ρ

    9 ϫϬϡϲϲ
σ϶ϯϥϮϡЀ ϫϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϡϬϤϦϢϱϦ

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϕ
ϬϡϫϯϮ Ϲ

ϡϭϰϴϮЀ ϲϳϯϩϳ 190 ϱϴϢ. ϋ
ϡϫϯϦ ϮϡϩϢϯϬϽϹ

ϦϦ ϸϩϲϬϯ ϵϬϡϫϯϮϯϣ ϭϯϧ
Ϯϯ 

ϫϴϰϩϳϽ Ϯϡ 1000 ϱϴϢϬϦϪ ϣϯ ϣϱϦϭЀ ϱϡϲϰϱϯϥϡϧ
ϩ, ϫϯϤϥϡ ϲϫϩϥϫϡ ϲϯϲϳϡϣϬЀϦϳ 35%

? 

2. σ
ϼ
ϸϩϲϬϩϳϽ:  ϡ) 

;    
 

Ϣ) 
.

3. ϑϦϹ
ϩϳϽ ϴϱϡϣϮϦϮϩϦ: ϡ) 

; 
Ϣ) 

.

4. ϑϦϹ
ϩϳϽ ϮϦϱϡϣϦϮϲϳϣϡ:  ϡ) 

; 
Ϣ) 

.

5. ώ
ϡϪϳϩ ϨϮϡϸϦϮϩϦ ϣϼ

ϱϡϧ
ϦϮϩЀ 

 ϰϱϩ 
.

6. ϔϰϱϯϲϳϩϳϽ ϣϼ
ϱϡϧ

ϦϮϩϦ: 

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

σ
ϯϰϱϯϲϼ

 1–5 ϲϯϲϳϡϣϬϦϮϼ
 ϩϨ ϰϡϱ ϣϼ

ϱϡϧ
ϦϮϩϪ. σ

 ϫϡϧ
ϥϯϭ ϣϯϰϱϯϲϦ ϯϥϮϯ 

ϩϨ ϣϼ
ϱϡϧ

ϦϮϩϪ Ϯϡ϶ϯϥϩϳϲЀ ϣ ϫϯϬϯϮϫϦ ρ
, ϡ ϣϳϯϱϯϦ ϣ ϫϯϬϯϮϫϦ ς. σ

 ϳϱϦϳϽϦϪ ϫϯϬϯϮϫϦ 
ϩϮϯϤϥϡ ϲϯϥϦϱϧ

ϩϳϲЀ ϥϯϰϯϬϮϩϳϦϬϽϮϡЀ ϩϮϵ
ϯϱϭϡϷϩЀ, ϯϳϮϯϲЀϺ

ϡЀϲЀ ϫ ϰϡϱϦ ϣϼ
ϱϡϧ

ϦϮϩϪ 
ϣ ϫϯϬϯϮϫϡ϶ ρ

 ϩ ς. Ϟ
ϳϡ ϩϮϵ

ϯϱϭϡϷϩЀ ϭϯϧ
Ϧϳ ϯϫϡϨϡϳϽϲЀ ϮϦϯϢ϶ϯϥϩϭϯϪ ϥϬЀ ϱϦϹ

ϦϮϩЀ 
ϣϯϰϱϯϲϡ. ϒ

ϬϦϥϴϦϳ ϲϱϡϣϮϩϳϽ ϯϢϡ ϣϼ
ϱϡϧ

ϦϮϩЀ:
(1) ϣϼ

ϱϡϧ
ϦϮϩϦ ϣ ϫϯϬϯϮϫϦ ρ

 ϢϯϬϽϹ
Ϧ,

(2) ϣϼ
ϱϡϧ

ϦϮϩϦ ϣ ϫϯϬϯϮϫϦ ς ϢϯϬϽϹ
Ϧ,

(3) ϯϢϡ ϣϼ
ϱϡϧ

ϦϮϩЀ ϱϡϣϮϼ
 ϭϦϧ

ϥϴ ϲϯϢϯϪ,
(4) ϩϮϵ

ϯϱϭϡϷϩЀ ϮϦϥϯϲϳϡϳϯϸϮϡ ϥϬЀ ϯϰϱϦϥϦϬϦϮϩЀ ϲϯϯϳϮϯϹ
ϦϮϩЀ ϣϦϬϩϸϩϮ ϥϡϮϮϼ

϶ 
ϣϼ

ϱϡϧ
ϦϮϩϪ.

ϋ
ϯϬϯϮϫϡ ρ

ϋ
ϯϬϯϮϫϡ ς

υ
ϯϰϯϬϮϩϳϦϬϽϮϡЀ ϩϵ

ϯϱϭ
ϡϷϩЀ

σ
Ϧϲ 8 ϰϯϭϩϥϯϱϯϣ

σ
Ϧϲ 2 ϯϤϴϱϷϯϣ

Ϗ
ϢϺ

ϩϪ ϣϦϲ 5 ϰϯϭϩϥϯϱϯϣ ϩ 2 ϯϤϴϱϷϯϣ ϱϡϣϦϮ 
ϯϢϺ

Ϧϭϴ ϣϦϲϴ 9 ϰϯϭϩϥϯϱϯϣ ϩ ϯϥϮϯϤϯ ϯϤϴϱϷϡ
20%

 ϯϳ 50
50%

 ϯϳ 20 
ϡ

2
100ϡ

ϡ

ϡ
27 – 5

ϡ
26

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. ϔϰϱϯϲϳϩϳϦ ϣϼ
ϱϡϧ

ϦϮϩϦ: 

2. ϒ
ϵ
ϯϱϭϴϬϩϱϴϪϳϦ ϩ ϨϡϰϩϹ

ϩϳϦ ϰϱϡϣϩϬϡ, ϫϯϳϯϱϼ
Ϧ Ϣϼ

Ϭϩ ϩϲϰϯϬϽϨϯϣϡϮϼ
 

ϰϱϩ ϴϰϱϯϺ
ϦϮϩϩ. 

ϑϦϤϴϬЀϳ.
 ϔϔυ

1. ϒ
ϵ
ϯϱϭϴϬϩϱϴϪϳϦ ϣϯϰϱϯϲ ϫ ϥϡϮϮϯϭϴ ϳϦϫϲϳϴ:

σ
 ϱϯϨϮϩϷϴ ϯϥϩϮ ϮϯϭϦϱ ϧ

ϴϱϮϡϬϡ «ϑϦϰϯϱϳϡϧ
» ϲϳϯϩϳ 26 ϱϴϢ., ϡ ϰϯϬϴϤϯϥϯϣϡЀ 

ϰϯϥϰϩϲϫϡ Ϯϡ Ͼϳϯϳ ϧ
ϴϱϮϡϬ ϲϳϯϩϳ 590 ϱϴϢ. ψϡ ϰϯϬϤϯϥϡ ϣϼ

϶ϯϥϩϳ 25 ϮϯϭϦϱϯϣ 
ϧ
ϴϱϮϡϬϡ. 

2. ϒ
ϯϲϳϡϣϽϳϦ ϰϬϡϮ ϴϲϳϮϯϤϯ ϯϳϣϦϳϡ Ϯϡ ϰϯϲϳϡϣϬϦϮϮϼ

Ϫ σ
ϡϭϩ ϣϯϰϱϯϲ.

ࠪ
1

2
3

4
5

6
a

Ϣ
a

Ϣ
a

Ϣ

Ϗ
ϳϣϦϳ

8
29

– 0,7
–1,5; 0

–0,64
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ōőŉŌŖŗŚśőœŉ ŜřŗŋŖŨ ŘřŎōŕŎśŖŤŞ ő ŕŎśŉŘřŎōŕŎśŖŤŞ ŗŊřŉŐŗŋŉśŎŔťŖŤŞ řŎŐŜŔťśŉśŗŋ ŋ 8–11 œŔŉŚŚŉŞ ŚřŎōŖŎŒ šœŗŔŤ
ōőōŉœśőŠŎŚœőŎ ŕŉśŎřőŉŔŤ

ōőŉŌŖŗŚśőœŉ ŜřŗŋŖŨ ŘřŎōŕŎśŖŤŞ ő ŕŎśŉŘřŎōŕŎśŖŤŞ ŗŊřŉŐŗŋŉśŎŔťŖŤŞ řŎŐŜŔťśŉśŗŋ ŋ 8–11 œŔŉŚŚŉŞ ŚřŎōŖŎŒ šœŗŔŤ
ōőōŉœśőŠŎŚœőŎ ŕŉśŎřőŉŔŤ

ύρϓφύρϓωϋρ
    10 ϫϬϡϲϲ

σ϶ϯϥϮϡЀ ϫϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϡϬϤϦϢϱϦ
ϋϱϩϳϦϱϩϩ 
ϯϷϦϮϩϣϡϮϩЀ ϒϯϥϦϱϧϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐ
ϱϦ
ϥϭ

Ϧϳ
Ϯϼ

Ϧ 
ϱϦ
Ϩϴ
ϬϽ
ϳϡ
ϳϼ

1. ϔϰϱϯϲϳϩϳϦ ϣϼϱϡϧϦϮϩϦ .

2. ϑϦϹϩϳϦ ϲϩϲϳϦϭϴ ϴϱϡϣϮϦϮϩϪ 

3. ϑϦϹϩϳϦ ϮϦϱϡϣϦϮϲϳϣϯ 3 +  8 ࡐ  – (3  +7).

4. ϔϰϱϯϲϳϩϳϦ ϣϼϱϡϧϦϮϩϦ .

5. ϑϦϹϩϳϦ ϲϩϲϳϦϭϴ ϮϦϱϡϣϦϮϲϳϣ 

ύ
Ϧϳ
ϡϰ
ϱϦ
ϥϭ

Ϧϳ
Ϯϼ

Ϧ 
ϱϦ
Ϩϴ
ϬϽ
ϳϡ
ϳϼ ϐ
ϯϨ
Ϯϡ
ϣϡ
ϳ.

 ϔ
ϔυ

1. ϐϱϯϣϦϥϩϳϦ ϰϯϬϮϯϦ ϩϲϲϬϦϥϯϣϡϮϩϦ ϵϴϮϫϷϩϩ ϴ = 2 – 4. 
2. ϐϱϩϥϴϭϡϪϳϦ ϩ ϱϦϹϩϳϦ ϲϩϲϳϦϭϴ ϮϦϱϡϣϦϮϲϳϣ, ϱϦϹϦϮϩϦϭ ϫϯϳϯϱϯϪ ЀϣϬЀϦϳϲЀ   = 6.

ϋϯ
ϭϭ

ϴϮ
ϩϫ

.
 ϔ
ϔυ

1. σϡϹ ϳϯϣϡϱϩϺ ϩϲϰϼϳϼϣϡϦϳ ϨϡϳϱϴϥϮϦϮϩЀ ϰϱϩ ϱϦϹϦϮϩϩ Ϩϡϥϡϸϩ:
σ ϵϦϱϭϦϱϲϫϯϭ ϶ϯϨЀϪϲϳϣϦ ϰϯϥ ϤϱϦϸϩ϶ϴ ϢϼϬϯ ϯϳϣϦϥϦϮϯ ϥϣϡ ϴϸϡϲϳϫϡ. ϒ 1-Ϥϯ 
ϲϯϢϱϡϬϩ 105 Ϸ ϤϱϦϸϩ϶ϩ, ϡ ϲϯ 2-Ϥϯ, ϰϬϯϺϡϥϽ ϫϯϳϯϱϯϤϯ Ϯϡ 3 Ϥϡ ϢϯϬϽϹϦ, ϲϯϢϱϡϬϩ 
152 Ϸ. ώϡϪϥϩϳϦ ϰϬϯϺϡϥϽ ϫϡϧϥϯϤϯ ϴϸϡϲϳϫϡ, ϦϲϬϩ ϩϨϣϦϲϳϮϯ, ϸϳϯ ϴϱϯϧϡϪϮϯϲϳϽ 
ϤϱϦϸϩ϶ϩ Ϯϡ ϰϦϱϣϯϭ ϴϸϡϲϳϫϦ ϢϼϬϡ Ϯϡ 2 Ϸ ϲ 1-Ϥϯ Ϥϡ ϢϯϬϽϹϦ, ϸϦϭ Ϯϡ 2-ϭ.

ϐϩϲϽϭϦϮϮϯ ϯϢϻЀϲϮϩϳϦ ϶ϯϥ ϱϦϹϦϮϩЀ Ϩϡϥϡϸϩ.

ϑϦ
Ϥϴ
ϬЀ
ϳ.

 ϔ
ϔυ

1. ϒϯϲϳϡϣϽϳϦ ϡϬϤϯϱϩϳϭ, ϫϯϳϯϱϯϭϴ Ϯϡϥϯ ϲϬϦϥϯϣϡϳϽ ϰϱϩ ϲϯϫϱϡϺϦϮϩϩ ϡϬϤϦϢϱϡϩϸϦϲϫϩ϶ 
ϥϱϯϢϦϪ. ϐϱϯϥϦϭϯϲϳϱϩϱϴϪϳϦ ϱϡϢϯϳϴ ϡϬϤϯϱϩϳϭϡ Ϯϡ ϰϱϩϭϦϱϦ.

ࠪ 1 2 3 4 5
ϏϳϣϦϳ  – y (0; –1), (2; –3) (ࡈ+ ;2,5] a11 [2; 2,5]

ύρϓφύρϓωϋρ
    9 ϫϬϡϲϲ

ϋϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭϦ «ϔϱϡϣϮϦϮϩЀ ϲ ϯϥϮϯϪ ϰϦϱϦϭϦϮϮϯϪ»

ϋϱϩϳϦϱϩϩ 
ϯϷϦϮϩϣϡϮϩЀ ϒϯϥϦϱϧϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐ
ϱϦ
ϥϭ

Ϧϳ
Ϯϼ

Ϧ 
ϱϦ
Ϩϴ
ϬϽ
ϳϡ
ϳϼ

1. ϑϦϹϩϳϦ ϴϱϡϣϮϦϮϩϦ:  

ϡ) 3 – 81  = 0;    Ϣ) .

2. ϑϦϹϩϳϦ ϢϩϫϣϡϥϱϡϳϮϯϦ ϴϱϡϣϮϦϮϩϦ 4 – 19 2 + 48 = 0.
3. ϑϦϹϩϳϦ ϴϱϡϣϮϦϮϩϦ:   

ϡ) ;    Ϣ) ( 2 + 3  + 1)( 2 + 3  – 9) = 171.

4. ϐϱϩ ϫϡϫϩ϶ ϡ ϨϮϡϸϦϮϩϦ ϥϱϯϢϩ ϱϡϣϮϯ ϮϴϬϿ?

5. ώϡϪϥϩϳϦ ϫϯϯϱϥϩϮϡϳϼ ϳϯϸϦϫ ϰϦϱϦϲϦϸϦϮϩЀ Ϥϱϡϵϩϫϯϣ ϵϴϮϫϷϩϪ

ϩ ϴ = 2 – 3  + 1.

ύ
Ϧϳ
ϡϰ
ϱϦ
ϥϭ

Ϧϳ
Ϯϼ

Ϧ 
ϱϦ
Ϩϴ
ϬϽ
ϳϡ
ϳϼ

ϐ
ϯϨ
Ϯϡ
ϣϡ
ϳ.

 ϔ
ϔυ

1. ϋϬϡϲϲϩϵϩϷϩϱϴϪϳϦ ϴϱϡϣϮϦϮϩЀ, ϴϫϡϧϩϳϦ ϫϱϩϳϦϱϩϩ ϫϬϡϲϲϩϵϩϫϡϷϩϩ:
ϡ) 3 – 18  = 0,
b) 4 – 3 2 + 4 = 0,
c)  + 4 = 0,
d) – 3 2 + 4 = 0,
e) 5 2 + 13 = 0.

ϋϯ
ϭϭ

ϴϮ
ϩϫ

.
 ϔ
ϔυ

1. σϡϹ ϳϯϣϡϱϩϺ ϩϲϰϼϳϼϣϡϦϳ ϨϡϳϱϴϥϮϦϮϩЀ ϰϱϩ ϱϡϨϬϯϧϦϮϩϩ ϫϣϡϥϱϡϳϮϯϤϯ ϳϱϦ϶ϸϬϦϮϡ 
Ϯϡ ϭϮϯϧϩϳϦϬϩ.
ϏϢϻЀϲϮϩϳϦ ϰϩϲϽϭϦϮϮϯ, ϫϡϫ ϱϡϨϬϯϧϩϳϽ ϫϣϡϥϱϡϳϮϼϪ ϳϱϦ϶ϸϬϦϮ Ϯϡ ϭϮϯϧϩϳϦϬϩ.

ϑϦ
Ϥϴ
ϬЀ
ϳ.

 ϔ
ϔυ

1. ϐϱϦϥϲϳϡϣϽϳϦ, ϸϳϯ σϼ ϴϸϩϳϦϬϽ ϭϡϳϦϭϡϳϩϫϩ. ϒϯϲϳϡϣϽϳϦ ϥϬЀ ϴϸϦϮϩϫϯϣ ϡϬϤϯϱϩϳϭ 
ϱϦϹϦϮϩЀ ϢϩϫϣϡϥϱϡϳϮϼ϶ ϴϱϡϣϮϦϮϩϪ. ϐϱϯϥϦϭϯϮϲϳϱϩϱϴϪϳϦ ϱϡϢϯϳϴ ϡϬϤϯϱϩϳϭϡ 
Ϯϡ ϰϱϩϭϦϱϦ.

ࠪ 1a 1Ϣ 2 3a 3Ϣ 4 5
ϏϳϣϦϳ –9; 0; 9

; 3
–1; 2 –6; 3 –3; 3 (1; –1), (0,4; –0,04)
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ōőŉŌŖŗŚśőœŉ ŜřŗŋŖŨ ŘřŎōŕŎśŖŤŞ ő ŕŎśŉŘřŎōŕŎśŖŤŞ ŗŊřŉŐŗŋŉśŎŔťŖŤŞ řŎŐŜŔťśŉśŗŋ ŋ 8–11 œŔŉŚŚŉŞ ŚřŎōŖŎŒ šœŗŔŤ
ōőōŉœśőŠŎŚœőŎ ŕŉśŎřőŉŔŤ

ōőŉŌŖŗŚśőœŉ ŜřŗŋŖŨ ŘřŎōŕŎśŖŤŞ ő ŕŎśŉŘřŎōŕŎśŖŤŞ ŗŊřŉŐŗŋŉśŎŔťŖŤŞ řŎŐŜŔťśŉśŗŋ ŋ 8–11 œŔŉŚŚŉŞ ŚřŎōŖŎŒ šœŗŔŤ
ōőōŉœśőŠŎŚœőŎ ŕŉśŎřőŉŔŤ

ύρϓφύρϓωϋρ
    10 ϫϬϡϲϲ

ϋϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭϦ «ϓϱϩϤϯϮϯϭϦϳϱϩϸϦϲϫϩϦ ϴϱϡϣϮϦϮϩЀ ϩ ϮϦϱϡϣϦϮϲϳϣϡ»

ϋϱϩϳϦϱϩϩ 
ϯϷϦϮϩϣϡϮϩЀ ϒϯϥϦϱϧϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐ
ϱϦ
ϥϭ

Ϧϳ
Ϯϼ

Ϧ 
ϱϦ
Ϩϴ
ϬϽ
ϳϡ
ϳϼ

1. ϑϦϹϩϳϦ ϴϱϡϣϮϦϮϩϦ  

ϡ)

b)

c)

d)

2. ϑϦϹϩϳϦ ϮϦϱϡϣϦϮϲϳϣϯ 

a)

b)

c)

ύ
Ϧϳ
ϡϰ
ϱϦ
ϥϭ

Ϧϳ
Ϯϼ

Ϧ 
ϱϦ
Ϩϴ
ϬϽ
ϳϡ
ϳϼ

ϐ
ϯϨ
Ϯϡ
ϣϡ
ϳ.

 ϔ
ϔυ

1. ϒϯϲϳϡϣϽϳϦ ϯϢϯϢϺЂϮϮϴϿ ϳϡϢϬϩϷϴ ϩϬϩ ϩϮϳϦϬϬϦϫϳ-ϫϡϱϳϴ ϰϯ ϳϦϭϦ «ύϦϳϯϥϼ 
ϱϦϹϦϮϩЀ ϳϱϩϤϯϮϯϭϦϳϱϩϸϦϲϫϩ϶ ϴϱϡϣϮϦϮϩϪ». 

ϋϯ
ϭϭ

ϴϮ
ϩϫ

.
 ϔ
ϔυ

1. σϡϹ ϳϯϣϡϱϩϺ ϩϲϰϼϳϼϣϡϦϳ ϨϡϳϱϴϥϮϦϮϩЀ ϰϱϩ ϱϦϹϦϮϩϩ ϳϱϩϤϯϮϯϭϦϳϱϩϸϦϲϫϯϤϯ 
ϴϱϡϣϮϦϮϩЀ, ϰϱϩϣϯϥϩϭϯϤϯ ϫ ϫϣϡϥϱϡϳϮϯϭϴ. ϐϩϲϽϭϦϮϮϯ ϯϢϻЀϲϮϩϳϦ ϱϦϹϦϮϩϦ 
ϴϱϡϣϮϦϮϩϪ ϥϡϮϮϯϤϯ ϳϩϰϡ.

ϑϦ
Ϥϴ
ϬЀ
ϳ.

 ϔ
ϔυ

1. ϏϢϯϲϮϴϪϳϦ ϣϦϱϮϯϲϳϽ ϴϳϣϦϱϧϥϦϮϩЀ: 
ϸϳϯϢϼ ϱϦϹϩϳϽ ϯϥϮϯϱϯϥϮϯϦ ϳϱϩϤϯϮϯϭϦϳϱϩϸϦϲϫϯϦ ϴϱϡϣϮϦϮϩϦ ϰϦϱϣϯϪ ϲϳϦϰϦϮϩ, 
ϮϦϯϢ϶ϯϥϩϭϯ ϱϡϨϥϦϬϩϳϽ Ͼϳϯ ϴϱϡϣϮϦϮϩϦ Ϯϡ , ϳϡϫ ϫϡϫ .0 ࡍ 

ύρϓφύρϓωϋρ
    10 ϫϬϡϲϲ

ϋϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭϦ «όϯϤϡϱϩϵϭϩϸϦϲϫϡЀ ϵϴϮϫϷϩЀ»

ϋϱϩϳϦϱϩϩ 
ϯϷϦϮϩϣϡϮϩЀ ϒϯϥϦϱϧϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐ
ϱϦ
ϥϭ

Ϧϳ
Ϯϼ

Ϧ 
ϱϦ
Ϩϴ
ϬϽ
ϳϡ
ϳϼ

1. ώϡϪϥϩϳϦ ϨϮϡϸϦϮϩϦ ϣϼϱϡϧϦϮϩЀ

ϡ) 

b) 

c) 

d) 

2. ϑϦϹϩϳϽ ϴϱϡϣϮϦϮϩϦ 

ϡ) 

b) 

c)

d)

3. ϑϦϹϩϳϽ ϮϦϱϡϣϦϮϲϳϣϯ

ϡ)

b)

ύ
Ϧϳ
ϡϰ
ϱϦ
ϥϭ

Ϧϳ
Ϯϼ

Ϧ 
ϱϦ
Ϩϴ
ϬϽ
ϳϡ
ϳϼ

ϐ
ϯϨ
Ϯϡ
ϣϡ
ϳ.

 ϔ
ϔυ

1. ϒϯϲϳϡϣϽϳϦ ϯϢϯϢϺЂϮϮϴϿ ϳϡϢϬϩϷϴ ϩϬϩ ϩϮϳϦϬϬϦϫϳ-ϫϡϱϳϴ 
ϰϯ ϳϦϭϦ «όϯϤϡϱϩϵϭϩϸϦϲϫϡЀ ϵϴϮϫϷϩЀ», ϲ ϴϫϡϨϡϮϩϦϭ ϯϲϮϯϣϮϼ϶ ϶ϡϱϡϫϳϦϱϩϲϳϩϫ 
ϬϯϤϡϱϩϵϭϩϸϦϲϫϯϪ ϵϴϮϫϷϩϩ ϩ ϯϢЀϨϡϳϦϬϽϮϼϭ ϰϯϲϳϱϯϦϮϩϦϭ Ϥϱϡϵϩϫϡ ϵϴϮϫϷϩϩ.

ϋϯ
ϭϭ

ϴϮ
ϩϫ

.
 ϔ
ϔυ

1. σϡϹ ϳϯϣϡϱϩϺ ϩϲϰϼϳϼϣϡϦϳ ϨϡϳϱϴϥϮϦϮϩЀ ϰϱϩ ϱϦϹϦϮϩϩ ϬϯϤϡϱϩϵϭϩϸϦϲϫϯϤϯ 
ϴϱϡϣϮϦϮϩЀ, ϰϱϩϣϯϥϩϭϯϤϯ ϫ ϫϣϡϥϱϡϳϮϯϭϴ. ϐϩϲϽϭϦϮϮϯ ϯϢϻЀϲϮϩϳϦ ϱϦϹϦϮϩϦ 
ϴϱϡϣϮϦϮϩϪ ϥϡϮϮϯϤϯ ϳϩϰϡ.

ϑϦ
Ϥϴ
ϬЀ
ϳ.

 ϔ
ϔυ

1. ϐϱϦϥϲϳϡϣϽϳϦ, ϸϳϯ σϼ ϡϣϳϯϱ ϴϸϦϢϮϩϫϡ ϭϡϳϦϭϡϳϩϫϩ ϮϯϣϯϤϯ ϵϯϱϭϡϳϡ, ϣ ϫϯϳϯϱϯϭ 
ϫ ϫϡϧϥϯϪ ϳϦϭϦ ϰϱϩϬϡϤϡϦϳϲЀ ϰϬϡϮ ϩϨϴϸϦϮϩЀ ϾϳϯϪ ϳϦϭϼ ϲϡϭϯϲϳϯЀϳϦϬϽϮϯ. ώϡϰϩϹϩϳϦ 
ϳϡϫϯϪ ϰϬϡϮ ϥϬЀ ϩϨϴϸϦϮϩЀ ϳϦϭϼ «όϯϤϡϱϩϵϭϩϸϦϲϫϡЀ ϵϴϮϫϷϩЀ», ϯϢϯϨϮϡϸϽϳϦ ϳϯϸϫϩ 
ϲϡϭϯϥϩϡϤϮϯϲϳϩϫϩ.

ࠪ 1 2 3
a b c d a b c d a b

ϏϳϣϦϳ –3 –3 125 3 7 10 0,25 0,4 (0;2]
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ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ
ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ύ
ρϓ

φ
ύ
ρϓ

ω
ϋ
ρ

    8 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϐ
ϬϯϺ

ϡϥϽ»

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϒ
ϳϯϱϯϮϡ ϳϱϦϴϤϯϬϽϮϩϫϡ ϱϡϣϮϡ 5 ϲϭ, ϡ ϣϼ

ϲϯϳϡ, ϰϱϯϣϦϥϦϮϮϡЀ ϫ ϮϦϪ, ϣ ϥϣϡ ϱϡϨϡ 
ϢϯϬϽϹ

Ϧ ϲϳϯϱϯϮϼ
. ώ

ϡϪϥϩϳϦ ϰϬϯϺ
ϡϥϽ ϳϱϦϴϤϯϬϽϮϩϫϡ.

2. ϋ
ϡϳϦϳϼ

 ϰϱЀϭϯϴϤϯϬϽϮϯϤϯ ϳϱϦϴϤϯϬϽϮϩϫϡ ϱϡϣϮϼ
 6 ϲϭ ϩ 8 ϲϭ. ώ

ϡϪϥϩϳϦ ϤϩϰϯϳϦϮϴϨϴ 
ϩ ϰϬϯϺ

ϡϥϽ ϳϱϦϴϤϯϬϽϮϩϫϡ.
3. ώ

ϡϪϥϩϳϦ ϰϬϯϺ
ϡϥϽ ϩ ϰϦϱϩϭϦϳϱ ϱϯϭϢϡ, ϦϲϬϩ ϦϤϯ ϥϩϡϤϯϮϡϬϩ ϱϡϣϮϼ

 16 ϲϭ ϩ 12 ϲϭ.
4. ϒ

ϭϦϧ
Ϯϼ

Ϧ ϲϳϯϱϯϮϼ
 ϰϡϱϡϬϬϦϬϯϤϱϡϭϭϡ ϱϡϣϮϼ

 52 ϲϭ ϩ 30 ϲϭ, ϡ ϯϲϳϱϼ
Ϫ ϴϤϯϬ ϱϡϣϦϮ 

30°. ώ
ϡϪϥϩϳϦ ϰϬϯϺ

ϡϥϽ ϰϡϱϡϬϬϦϬϯϤϱϡϭϭϡ.
5. σ

 ϰϱЀϭϯϴϤϯϬϽϮϯϪ ϳϱϡϰϦϷϩϩ ρ
σ
ϒ
ϋ

 ϢϯϬϽϹ
ϡЀ ϢϯϫϯϣϡЀ ϲϳϯϱϯϮϡ ϱϡϣϮϡ 

 ϲϭ, 
ϴϤϯϬ ϋ

 ϱϡϣϦϮ 45°, ϡ ϣϼ
ϲϯϳϡ ϒ

ώ
 ϥϦϬϩϳ ϯϲϮϯϣϡϮϩϦ ρ

ϋ
 ϰϯϰϯϬϡϭ. ώ

ϡϪϥϩϳϦ ϰϬϯϺ
ϡϥϽ 

ϳϱϡϰϦϷϩϩ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

ϒ
ϯϲϳϡϣϽϳϦ Ϲ

ϰϡϱϤϡϬϫϴ ϰϯ ϣϲϦϭ ϩϨϴϸϦϮϮϼ
ϭ ϤϦϯϭϦϳϱϩϸϦϲϫϩϭ ϵ

ϩϤϴϱϡϭ, ϲ ϴϫϡϨϡϮϩϦϭ 
ϯϲϮϯϣϮϼ

϶ ϲϣϯϪϲϳϣ, ϣ ϳϯϭ ϸϩϲϬϦ ϩ ϵ
ϯϱϭϴϬ ϰϬϯϺ

ϡϥϦϪ. 

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. ϒ
ϵ
ϯϱϭϴϬϩϱϴϪϳϦ ϩ ϨϡϰϩϹ

ϩϳϦ ϣ ϸϦϭ ϨϡϫϬϿ
ϸϡϦϳϲЀ ϭϦϳϯϥ ϰϬϯϺ

ϡϥϦϪ.  
2. ϐ

ϱϯϥϦϭϯϮϲϳϱϩϱϴϪϳϦ Ͼϳϯϳ ϭϦϳϯϥ: ϲϵ
ϯϱϭϴϬϩϱϴϪϳϦ Ϩϡϥϡϸϴ, ϲϯϲϳϡϣϽϳϦ ϰϬϡϮ 

ϱϦϹ
ϦϮϩЀ Ϩϡϥϡϸϩ.

ϑϦϤϴϬЀϳ.
 ϔϔυ

1. ϒ
ϵ
ϯϱϭϴϬϩϱϴϪϳϦ ϣϯϰϱϯϲϼ

 ϫ ϥϡϮϮϯϭϴ ϳϦϫϲϳϴ.
σ

 ϳϱϡϰϦϷϩϩ A
B

C
D

 ϲ ϯϲϮϯϣϡϮϩЀϭϩ A
D

 ϩ σ
ϒ

: 
A

D
 = 24 ϲϭ, σ

ϒ
 = 16 ϲϭ, 

Aߗ
 = 45°, 

Dߗ
 = 90°.

2. ϒ
ϯϲϳϡϣϽϳϦ ϰϬϡϮ ϴϲϳϮϯϤϯ ϯϳϣϦϳϡ Ϯϡ ϰϯϲϳϡϣϬϦϮϮϼ

Ϧ σ
ϡϭϩ ϣϯϰϱϯϲϼ

.

ࠪ
1

2
3

4
5

Ϗ
ϳϣϦϳ

25
24; 10

40; 96
780

13,5

ύ
ρϓ

φ
ύ
ρϓ

ω
ϋ
ρ

    8 ϫϬϡϲϲ
σ϶ϯϥϮϡЀ ϫϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϤϦϯϭ

Ϧϳϱϩϩ

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ 
ϱϦϨϴϬϽϳϡϳϼ

1. ϐ
ϦϱϩϭϦϳϱ ϳϱϦϴϤϯϬϽϮϩϫϡ ϱϡϣϦϮ 18 ϲϭ. φϤϯ ϲϳϯϱϯϮϼ

 ϯϳϮϯϲЀϳϲЀ ϫϡϫ 1 : 2 : 3. 
Ϗ
ϰϱϦϥϦϬϩϳϽ ϥϬϩϮϴ ϲϱϦϥϮϦϪ ϲϳϯϱϯϮϼ

 ϳϱϦϴϤϯϬϽϮϩϫϡ.
2. ϓϯϸϫϩ M

, N
, P ϬϦϧ

ϡϳ Ϯϡ ϯϥϮϯϪ ϰϱЀϭϯϪ, ϰϱϩϸϦϭ ύ
ϑ = 6 ϲϭ, ύ

N
 = 3 ϲϭ. 

ϓϯϤϥϡ N
ϑ ϱϡϣϮϯ?

3. Ϗ
ϥϩϮ ϩϨ ϴϤϬϯϣ ϰϱЀϭϯϴϤϯϬϽϮϯϤϯ ϳϱϦϴϤϯϬϽϮϩϫϡ ϱϡϣϦϮ 60°, ϡ ϲϴϭϭϡ ϤϩϰϯϳϦϮϴϨϼ

 
ϩ ϭϦϮϽϹ

ϦϤϯ ϫϡϳϦϳϡ ϱϡϣϮϡ 15 ϲϭ. ώ
ϡϪϥϩϳϦ ϤϩϰϯϳϦϮϴϨϴ. 

4. σ
 ϱϡϣϮϯϢϦϥϱϦϮϮϯϭ ϳϱϦϴϤϯϬϽϮϩϫϦ ϲ ϯϲϮϯϣϡϮϩϦϭ ρ

ϒ
 ϲϴϭϭϡ ϴϤϬϯϣ ρ

 ϩ ϒ
 

ϱϡϣϮϡ 156°. ώ
ϡϪϥϩϳϦ ϴϤϬϼ

 ϳϱϦϴϤϯϬϽϮϩϫϡ ρ
σ
ϒ

.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

ϒ
ϯϲϳϡϣϽϳϦ ϩϮϳϦϬϬϦϫϳ-ϫϡϱϳϴ ϰϯ ϩϨϴϸϦϮϮϼ

ϭ ϳϦϭϡϭ 7 ϫϬϡϲϲϡ. 

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. ώ
ϡϰϩϹ

ϩϳϦ ϭϯϮϯϬϯϤ ϯϳ ϩϭϦϮϩ ϱϡϣϮϯϢϦϥϱϦϮϮϯϤϯ ϳϱϦϴϤϯϬϽϮϩϫϡ. σ
 ϭϯϮϯϬϯϤϦ 

ϲϵ
ϯϱϭϴϬϩϱϴϪϳϦ ϯϰϱϦϥϦϬϦϮϩϦ, ϱϡϲϫϱϯϪϳϦ ϯϲϮϯϣϮϼ

Ϧ ϲϣϯϪϲϳϣϡ.

ϑϦϤϴϬЀϳ.
 ϔϔυ

1. ϐ
ϱϯϥϯϬϧ

ϩϳϦ ϭϡϳϦϭϡϳϩϸϦϲϫϩϪ ϥϩϫϳϡϮϳ, ϳϡϫ, ϸϳϯϢϼ
 4 ϩ 5 ϴϳϣϦϱϧ

ϥϦϮϩЀ Ϣϼ
Ϭϩ 

ϣϦϱϮϼ
ϭϩ, 6 ϩ 7 ϮϦϣϦϱϮϼ

ϭϩ. σ
ϦϱϮϼ

 Ϭϩ ϰϦϱϣϼ
Ϧ ϥϣϡ ϴϳϣϦϱϧ

ϥϦϮϩЀ? ω
ϲϰϱϡϣϽϳϦ 

ϮϦϣϦϱϮϼ
Ϧ ϴϳϣϦϱϧ

ϥϦϮϩЀ (ϦϲϬϩ ϳϡϫϩϦ ϦϲϳϽ). ϐ
ϱϯϥϯϬϧ

ϩϳϦ ϴϳϣϦϱϧ
ϥϦϮϩϦ 3 ϳϡϫ, ϸϳϯϢϼ

 
ϯϮϯ ϯϲϳϡϬϯϲϽ ϣϦϱϮϼ

ϭ. 
1) ϣ ϳϴϰϯϴϤϯϬϽϮϯϭ ϳϱϦϴϤϯϬϽϮϩϫϦ ϣϲϦ ϴϤϬϼ

 ϳϴϰϼ
Ϧ;

2) ϣϮϴϳϱϦϮϮϩϦ ϯϥϮϯϲϳϯϱϯϮϮϩϦ ϴϤϬϼ
 ϰϱϩ ϥϣϴ϶ ϰϡϱϡϬϬϦϬϽϮϼ

϶ ϰϱЀϭϼ
϶ ϩ ϲϦϫϴϺ

ϦϪ 
ϱϡϣϮϼ

;
3) ϥϣϡ ϳϱϦϴϤϯϬϽϮϩϫϡ ϱϡϣϮϼ

 ϭϦϧ
ϥϴ ϲϯϢϯϪ, ϦϲϬϩ …

4) …
5) …
6) …
7) …

ࠪ
1

2
3

4
Ϗ
ϳϣϦϳ

6
3 ϩϬϩ 9

10
24, 78, 78
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    11 ϫϬϡϲϲ
σ϶ϯϥϮϡЀ ϫϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϤϦϯϭ

Ϧϳϱϩϩ

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. υ
ϡϮϼ

 ϥϣϡ ϫϣϡϥϱϡϳϡ, ϥϩϡϤϯϮϡϬϩ ϫϯϳϯϱϼ
϶ ϱϡϣϮϼ

 10 ϩ 6. ώ
ϡϪϥϩϳϦ ϥϩϡϤϯϮϡϬϽ 

ϫϣϡϥϱϡϳϡ, ϰϬϯϺ
ϡϥϽ ϫϯϳϯϱϯϤϯ ϱϡϣϮϡ ϱϡϨϮϯϲϳϩ ϰϬϯϺ

ϡϥϦϪ ϥϡϮϮϼ
϶ ϫϣϡϥϱϡϳϯϣ.

2. Ϗ
ϲϮϯϣϡϮϩЀ ϱϡϣϮϯϢϦϥϱϦϮϮϯϪ ϳϱϡϰϦϷϩϩ ϱϡϣϮϼ

 7 ϩ 13, ϡ ϦЂ ϰϬϯϺ
ϡϥϽ ϱϡϣϮϡ 40. 

ώ
ϡϪϥϩϳϦ ϰϦϱϩϭϦϳϱ ϳϱϡϰϦϷϩϩ.

3. ώ
ϡϪϥϩϳϦ ϶ϯϱϥϴ, Ϯϡ ϫϯϳϯϱϴϿ

 ϯϰϩϱϡϦϳϲЀ ϴϤϯϬ 30°, ϣϰϩϲϡϮϮϼ
Ϫ ϣ ϯϫϱϴϧ

ϮϯϲϳϽ 
ϱϡϥϩϴϲϡ 3.
4. Ϗ

ϲϮϯϣϡϮϩЀ ϱϡϣϮϯϢϦϥϱϦϮϮϯϪ ϳϱϡϰϦϷϩϩ ϱϡϣϮϼ
 6 ϩ 12. ϒ

ϩϮϴϲ ϯϲϳϱϯϤϯ ϴϤϬϡ 
ϳϱϡϰϦϷϩϩ ϱϡϣϦϮ 0,8. ώ

ϡϪϥϩϳϦ ϢϯϫϯϣϴϿ
 ϲϳϯϱϯϮϴ.

5. ώ
ϡϪϥϩϳϦ ϫϣϡϥϱϡϳ ϱϡϲϲϳϯЀϮϩЀ ϭϦϧ

ϥϴ ϣϦϱϹ
ϩϮϡϭϩ ρ

 ϩ ϒ
1  ϰϱЀϭϯϴϤϯϬϽϮϯϤϯ 

ϰϡϱϡϬϬϦϬϦϰϩϰϦϥϡ, ϥϬЀ ϫϯϳϯϱϯϤϯ ρ
σ

 = 5, ρ
D

 = 4, A
A

1  = 3.
6. σ

 ϰϱϡϣϩϬϽϮϯϪ ϳϱϦϴϤϯϬϽϮϯϪ ϰϩϱϡϭϩϥϦ SA
B

C
 M

 – ϲϦϱϦϥϩϮϡ ϱϦϢϱϡ A
B

, 
S – ϣϦϱϹ

ϩϮϡ. ω
ϨϣϦϲϳϮϯ, ϸϳϯ B

C
 = 3, ϡ ϰϬϯϺ

ϡϥϽ ϢϯϫϯϣϯϪ ϰϯϣϦϱ϶Ϯϯϲϳϩ ϱϡϣϮϡ 45. 
ώ
ϡϪϥϩϳϦ ϥϬϩϮϴ ϯϳϱϦϨϫϡ SM

.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

ϒ
ϯϲϳϡϣϽϳϦ ϩϮϳϦϬϬϦϫϳ-ϫϡϱϳϴ ϰϯ ϩϨϴϸϦϮϮϼ

ϭ ϳϦϭϡϭ 10 ϫϬϡϲϲϡ. 
σ
ϲϰϯϭϯϤϡϳϦϬϽϮϡЀ ϫϡϱϳϯϸϫϡ:

ϡϫϲϩϯϭ࢈ 
ϼ

 ϲϳϦϱϦϯϭ
Ϧϳϱϩϩ;

ϣϨϡϩϭ࢈ 
ϮϯϦ ϱϡϲϰϯϬϯϧ

ϦϮϩϦ ϰϱЀϭ
ϼ
϶;

ϣϨϡϩϭ࢈ 
ϮϯϦ ϱϡϲϰϯϬϯϧ

ϦϮϩϦ ϰϱЀϭ
ϯϪ ϩ ϰϬϯϲϫϯϲϳϩ;

ϣϨϡϩϭ࢈ 
ϮϯϦ ϱϡϲϰϯϬϯϧ

ϦϮϩϦ ϰϬϯϲϫϯϲϳϦϪ;
ϭ࢈ 

ϮϯϤϯϤϱϡϮϮϩϫϩ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. ψϡϰϯϬϮϩϳϦ ϰϱϯϰϴϲϫϩ:
ϐ
ϱϡϣϩϬϽϮϼ

Ϧ ϭϮϯϤϯϤϱϡϮϮϩϫϩ ϦϺ
Ђ ϮϡϨϼ

ϣϡϿ
ϳ …

 ϳϦϬϡ, ϰϯϳϯϭϴ ϸϳϯ …
ϒϴϺ

ϦϲϳϣϴϦϳ ϣϲϦϤϯ …
 ϰϱϡϣϩϬϽϮϼ

϶ ϭϮϯϤϯϤϱϡϮϮϩϫϯϣ. ώ
ϡϨϯϣϩϳϦ ϩ϶.

2. ώ
ϡϰϩϹ

ϩϳϦ ϭϯϮϯϬϯϤ ϯϳ ϩϭϦϮϩ ϰϱϡϣϩϬϽϮϯϤϯ ϭϮϯϤϯϤϱϡϮϮϩϫϡ. ϐ
ϱϡϣϩϬϽϮϼ

Ϫ 
ϭϮϯϤϯϤϱϡϮϮϩϫ ϭϯϧ

Ϯϯ ϣϼ
ϢϱϡϳϽ ϬϿ

ϢϯϪ. σ
 ϭϯϮϯϬϯϤϦ ϲϵ

ϯϱϭϴϬϩϱϴϪϳϦ ϯϰϱϦϥϦϬϦϮϩϦ 
ϣϼ

ϢϱϡϮϮϯϤϯ ϭϮϯϤϯϤϱϡϮϮϩϫϡ, ϱϡϲϫϱϯϪϳϦ ϯϲϮϯϣϮϼ
Ϧ ϲϣϯϪϲϳϣϡ, ϰϱϯϥϦϭϯϮϲϳϱϩϱϴϪϳϦ 

ϳϦϯϱϦϭϴ Ϟ
ϪϬϦϱϡ.

ϑϦϤϴϬЀϳ.
 ϔϔυ

1. ϒ
ϵ
ϯϱϭϴϬϩϱϴϪϳϦ ϣϯϰϱϯϲϼ

 ϫ ϥϡϮϮϯϭϴ ϳϦϫϲϳϴ:
ϲϳϯϱϯϮϼ

 ϯϲϮϯϣϡϮϩЀ ϰϱϡϣϩϬϽϮϯϪ ϸϦϳϼ
ϱϦ϶ϴϤϯϬϽϮϯϪ ϰϩϱϡϭϩϥϼ

 ϱϡϣϮϼ
 10, 

ϢϯϫϯϣϯϦ ϱϦϢϱϯ ϱϡϣϮϯ 13.
2. ψϡϰϩϹ

ϩϳϦ ϰϯϬϮϯϦ ϱϦϹ
ϦϮϩϦ ϲϵ

ϯϱϭϴϬϩϱϯϣϡϮϮϼ
϶ Ϩϡϥϡϸ.
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    8 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϐ
ϯϥϯϢϮϼ

Ϧ ϳϱϦϴϤϯϬϽϮϩϫϩ»
ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. υ
ϡϮϯ: 

Aߗ
 = 

Bߗ
, ϒ

Ϗ
 = 4, D

O
 = 6, ρ

Ϗ
 = 5 (ϲϭ. ϱϩϲ.).

ώ
ϡϪϳϩ: Ϗ

σ
.

2. σ
 ϳϱϦϴϤϯϬϽϮϩϫϦ ρ

σ
ϒ

: ρ
σ

 = 4 ϲϭ, σ
ϒ

 = 7 ϲϭ, ρ
ϒ

 = 6 ϲϭ, ϡ ϣ ϳϱϦϴϤϯϬϽϮϩϫϦ M
N

K
 

ύ
ϋ

 = 8 ϲϭ, M
N

 = 12 ϲϭ, K
N

 = 14 ϲϭ. ώ
ϡϪϥϩϳϦ ϴϤϬϼ

 ϳϱϦϴϤϯϬϽϮϩϫϡ M
N

K
, 

ϦϲϬϩ 
Aߗ

 = 80°, 
Bߗ

 = 60°.
3. ϐ

ϱЀϭϡЀ ϰϦϱϦϲϦϫϡϦϳ ϲϳϯϱϯϮϼ
 ϳϱϦϴϤϯϬϽϮϩϫϡ ρ

σ
ϒ

 ϣ ϳϯϸϫϡ϶ ύ
 ϩ ϋ

 ϲϯϯϳϣϦϳϲϳϣϦϮϮϯ 
ϳϡϫ, ϸϳϯ ύ

ϋ
||ρ
ϒ

, σ
ύ

 : A
M

 = 1 : 4. ώ
ϡϪϥϩϳϦ ϰϦϱϩϭϦϳϱ ϳϱϦϴϤϯϬϽϮϩϫϡ σ

ύ
ϋ

, ϦϲϬϩ 
ϰϦϱϩϭϦϳϱ ϳϱϦϴϤϯϬϽϮϩϫϡ ρ

σ
ϒ

 ϱϡϣϦϮ 25 ϲϭ.
4. σ

 ϳϱϡϰϦϷϩϩ A
B

C
D

 (A
D

 ϩ σ
ϒ

 ϯϲϮϯϣϡϮϩϦ) ϥϩϡϤϯϮϡϬϩ ϰϦϱϦϲϦϫϡϿ
ϳϲЀ ϣ ϳϯϸϫϦ Ϗ

, 
A

D
 = 12 ϲϭ, σ

ϒ
 = 4 ϲϭ. ώ

ϡϪϥϩϳϦ ϰϬϯϺ
ϡϥϽ ϳϱϦϴϤϯϬϽϮϩϫϡ σ

Ϗ
ϒ

, ϦϲϬϩ ϰϬϯϺ
ϡϥϽ 

ϳϱϦϴϤϯϬϽϮϩϫϡ A
O

D
 ϱϡϣϮϡ 45 ϲϭ

2.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. ϒ
ϯϲϳϡϣϽϳϦ Ϸϩϵ

ϱϯϣϯϪ ϥϩϫϳϡϮϳ ϰϯ ϳϦϭϦ «ϐ
ϱϩϨϮϡϫϩ ϰϯϥϯϢϩЀ ϳϱϦϴϤϯϬϽϮϩϫϯϣ», 

ϱϦϹ
ϦϮϩϦ ϫϯϳϯϱϯϤϯ Ϩϡϰϩϲϼ

ϣϡϦϳϲЀ ϣ ϣϩϥϦ ϯϳϣϦϳϡ: 1,0,1,1,0. τϥϦ ϣϦϱϮϯϭϴ 
ϴϳϣϦϱϧ

ϥϦϮϩϿ
 ϰϱϩϲϣϡϩϣϡϦϳϲЀ ϦϥϩϮϩϷϡ, ϡ ϮϦϣϦϱϮϯϭϴ – ϮϴϬϽ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. ϐ
ϯϲϬϦ Ͼϫϲϫϴϱϲϩϩ ϣ ϐ

ϡϱϩϧ
Ϧ ϣϡϹ

 ϥϱϴϤ ϩϨ 7 ϫϬϡϲϲϡ ϱϦϹ
ϩϬ ϰϱϯϣϦϱϩϳϽ ϳϯϸϮϯϲϳϽ 

ϰϱϯϰϯϱϷϩϪ ϲϴϣϦϮϩϱϡ «Ϟ
Ϫϵ

ϦϬϦϣϡ ϢϡϹ
ϮЀ», ϰϱϩϣϦϨϦϮϮϯϤϯ ϲ Ͼϫϲϫϴϱϲϩϩ. ώ

ϡ Ͼϫϲϫϴϱϲϩϩ 
ϯϮ ϨϡϭϦϱϩϬ ϫϯϬϩϸϦϲϳϣϯ Ϲ

ϡϤϯϣ ϯϳ ϣϮϦϹ
ϮϦϤϯ ϫϱϡЀ ϯϥϮϯϤϯ ϯϲϮϯϣϡϮϩЀ ϥϯ ϣϮϦϹ

ϮϦϤϯ 
ϫϱϡЀ ϲϯϲϦϥϮϦϤϯ. ϐ

ϯϬϴϸϩϬϯϲϽ 250 Ϲ
ϡϤϯϣ. υ

ϱϴϤ ϨϮϡϦϳ, ϸϳϯ ϦϤϯ Ϲ
ϡϤ ϱϡϣϦϮ ϣ ϲϱϦϥϮϦϭ 

50 ϲϭ. Ϟ
ϫϲϫϴϱϲϯϣϯϥ ϲϫϡϨϡϬ, ϸϳϯ ϣϼ

ϲϯϳϡ ϢϡϹ
Ϯϩ 324 ϭ . ϑϡϲϲϳϯЀϮϩϦ ϭϦϧ

ϥϴ ϣϮϦϹ
Ϯϩϭϩ 

ϫϱϡЀϭϩ ϯϲϮϯϣϡϮϩϪ ϲϴϣϦϮϩϱϡ 7,5 ϲϭ, ϡ σ
ϼ
ϲϯϳϡ 20 ϲϭ. ϐ

ϯϭϯϤϩϳϦ ϥϱϴϤϴ ϣϼ
ЀϲϮϩϳϽ, 

ϳϯϸϮϡ Ϭϩ ϭϯϥϦϬϽ.
ϐ
ϩϲϽϭϦϮϮϯ ϯϢϻЀϲϮϩϳϦ ϶ϯϥ ϱϦϹ

ϦϮϩЀ Ϩϡϥϡϸϩ, ϰϱϩϣϦϥϩϳϦ ϰϯϬϮϯϦ ϱϦϹ
ϦϮϩϦ.

ϑϦϤϴϬЀϳ.
 ϔϔυ

1. σ
 ϴϲϬϯϣϩЀ϶ ϰϡϮϥϦϭϩϩ ϮϦϫϯϳϯϱϼ

Ϧ ϳϦϭϼ
 ϴϸϦϮϩϫϡϭ ϰϱϩ϶ϯϥϩϳϲЀ ϩϨϴϸϡϳϽ 

ϲϡϭϯϲϳϯЀϳϦϬϽϮϯ. ϒ
ϯϲϳϡϣϽϳϦ ϰϬϡϮ ϩϨϴϸϦϮϩЀ ϳϦϭϼ

 «ϐ
ϯϥϯϢϮϼ

Ϧ ϳϱϦϴϤϯϬϽϮϩϫϩ», 
ϯϢϯϨϮϡϸϽϳϦ ϰϯϲϬϦϥϯϣϡϳϦϬϽϮϯϲϳϽ ϩ ϷϦϬϩ Ͼϳϡϰϯϣ ϯϲϣϯϦϮϩЀ ϮϯϣϯϤϯ ϭϡϳϦϱϩϡϬϡ.  

ࠪ
1

2
3

4
Ϗ
ϳϣϦϳ

7,5
40, 60, 80

5
5
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    11 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «Ϗ
ϢϻЂϭ

»
ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. Ϗ
ϢϻЂϭ ϫϴϢϡ ϱϡϣϦϮ 8. ώ

ϡϪϥϩϳϦ ϰϬϯϺ
ϡϥϽ ϦϤϯ ϰϯϣϦϱ϶Ϯϯϲϳϩ.

2. σ
ϯ ϲϫϯϬϽϫϯ ϱϡϨ ϴϣϦϬϩϸϩϳϲЀ ϯϢϻЂϭ ϫϴϢϡ, ϦϲϬϩ ϦϤϯ ϱЂϢϱϡ ϴϣϦϬϩϸϩϳϽ ϣ ϳϱϩ ϱϡϨϡ?

3. σ
 ϷϩϬϩϮϥϱϩϸϦϲϫϯϭ ϲϯϲϴϥϦ ϴϱϯϣϦϮϽ ϧ

ϩϥϫϯϲϳϩ ϥϯϲϳϩϤϡϦϳ 16 ϲϭ. ώ
ϡ ϫϡϫϯϪ ϣϼ

ϲϯϳϦ 
ϢϴϥϦϳ Ϯϡ϶ϯϥϩϳϽϲЀ ϴϱϯϣϦϮϽ ϧ

ϩϥϫϯϲϳϩ, ϦϲϬϩ ϦЂ ϰϦϱϦϬϩϳϽ ϣϯ ϣϳϯϱϯϪ ϲϯϲϴϥ, ϥϩϡϭϦϳϱ 
ϫϯϳϯϱϯϤϯ ϣ 2 ϱϡϨϡ ϢϯϬϽϹ

Ϧ ϰϦϱϣϯϤϯ? Ϗ
ϳϣϦϳ ϣϼ

ϱϡϨϩϳϦ ϣ ϲϭ.
4. Ϗ

ϢϻЂϭ ϫϯϮϴϲϡ ϱϡϣϦϮ 16. Ϙ
ϦϱϦϨ ϲϦϱϦϥϩϮϴ ϣϼ

ϲϯϳϼ
 ϰϡϱϡϬϬϦϬϽϮϯ ϯϲϮϯϣϡϮϩϿ

 
ϫϯϮϴϲϡ ϰϱϯϣϦϥϦϮϯ ϲϦϸϦϮϩϦ, ϫϯϳϯϱϯϦ ЀϣϬЀϦϳϲЀ ϯϲϮϯϣϡϮϩϦϭ ϭϦϮϽϹ

ϦϤϯ ϫϯϮϴϲϡ ϲ ϳϯϪ 
ϧ
Ϧ ϣϦϱϹ

ϩϮϯϪ. ώ
ϡϪϥϩϳϦ ϯϢϻЂϭ ϭϦϮϽϹ

ϦϤϯ ϫϯϮϴϲϡ.
5. Ϗ

ϥϮϡ ϷϩϬϩϮϥϱϩϸϦϲϫϡЀ ϫϱϴϧ
ϫϡ ϣϥϣϯϦ ϣϼ

Ϲ
Ϧ ϣϳϯϱϯϪ, Ϩϡϳϯ ϣϳϯϱϡЀ ϣ ϰϯϬϳϯϱϡ ϱϡϨϡ 

Ϲ
ϩϱϦ. ώ

ϡϪϥϩϳϦ ϯϳϮϯϹ
ϦϮϩϦ ϯϢϻЂϭϡ ϣϳϯϱϯϪ ϫϱϴϧ

ϫϩ ϫ ϯϢϻЂϭϴ ϰϦϱϣϯϪ.
6. ϑϡϥϩϴϲϼ

 ϳϱϦ϶ Ϲ
ϡϱϯϣ ϱϡϣϮϼ

 6, 8 ϩ 10. ώ
ϡϪϥϩϳϦ ϱϡϥϩϴϲ Ϲ

ϡϱϡ, ϯϢϻЂϭ ϫϯϳϯϱϯϤϯ 
ϱϡϣϦϮ ϲϴϭϭϦ ϩ϶ ϯϢϻЂϭϯϣ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. ϒ
ϯϲϳϡϣϽϳϦ Ϸϩϵ

ϱϯϣϯϪ ϥϩϫϳϡϮϳ ϰϯ ϳϦϭϦ «Ϗ
ϢϻЂϭ», ϱϦϹ

ϦϮϩϦ ϫϯϳϯϱϯϤϯ Ϩϡϰϩϲϼ
ϣϡϦϳϲЀ 

ϣ ϣϩϥϦ ϯϳϣϦϳϡ: 1, 0, 1, 1, 0. σ
ϦϱϮϯϭϴ ϴϳϣϦϱϧ

ϥϦϮϩϿ
 ϰϱϩϲϣϡϩϣϡϦϳϲЀ ϦϥϩϮϩϷϡ, 

ϡ ϮϦϣϦϱϮϯϭϴ – ϮϴϬϽ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. ώ
ϡϰϩϹ

ϩϳϦ ϾϲϲϦ Ϯϡ ϳϦϭϴ «ϑϡϨϮϼ
Ϧ ϰϯϥ϶ϯϥϼ

 ϫ ϣϼ
ϸϩϲϬϦϮϩϿ

 ϯϢϻЂϭϡ ϷϩϬϩϮϥϱϡ».

ϑϦϤϴϬЀϳ.
 ϔϔυ

1. ϒ
ϵ
ϯϱϭϴϬϩϱϴϪϳϦ ϣϯϰϱϯϲ ϫ ϥϡϮϮϯϭϴ ϳϦϫϲϳϴ.

σ
 ϲϯϲϴϥ, ϩϭϦϿ

Ϻ
ϩϪ ϵ

ϯϱϭϴ ϰϱϡϣϩϬϽϮϯϪ ϳϱϦϴϤϯϬϽϮϯϪ ϰϱϩϨϭϼ
, ϮϡϬϩϬϩ 2300 ϲϭ

3 
ϣϯϥϼ

 ϩ ϰϯϤϱϴϨϩϬϩ ϣ ϣϯϥϴ ϥϦϳϡϬϽ. ϐ
ϱϩ Ͼϳϯϭ ϴϱϯϣϦϮϽ ϣϯϥϼ

 ϰϯϥϮЀϬϲЀ ϲ ϯϳϭϦϳϫϩ 
25 ϲϭ ϥϯ ϯϳϭϦϳϫϩ 27 ϲϭ.

2. ϒ
ϯϲϳϡϣϽϳϦ ϰϬϡϮ ϴϲϳϮϯϤϯ ϯϳϣϦϳϡ Ϯϡ ϰϯϲϳϡϣϬϦϮϮϼ

Ϫ σ
ϡϭϩ ϣϯϰϱϯϲ.

ࠪ
1

2
3

4
5

6
Ϗ
ϳϣϦϳ

24
27

4
2

1,125
12

ύ
ρϓ

φ
ύ
ρϓ

ω
ϋ
ρ

    11 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϓϦϬϡ ϣϱϡϺ
ϦϮϩЀ»

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϋ
ϣϡϥϱϡϳ, ϰϬϯϺ

ϡϥϽ ϫϯϳϯϱϯϤϯ ϱϡϣϮϡ 36, ϣϱϡϺ
ϡϿ

ϳ ϣϯϫϱϴϤ ϯϥϮϯϪ ϩϨ ϲϳϯϱϯϮ. ϋ
ϡϫϯϦ 

ϳϦϬϯ ϣϱϡϺ
ϦϮϩЀ ϯϢϱϡϨϴϦϳϲЀ? ώ

ϡϪϥϩϳϦ ϲϴϭϭϴ ϣϼ
ϲϯϳϼ

 ϩ ϥϩϡϭϦϳϱϡ ϯϲϮϯϣϡϮϩЀ 
ϰϯϬϴϸϦϮϮϯϤϯ ϳϦϬϡ ϣϱϡϺ

ϦϮϩЀ. σ
 ϯϳϣϦϳϦ ϴϫϡϧ

ϩϳϦ ϳϯϬϽϫϯ ϸϩϲϬϯ. 
2. υ

ϬϩϮϡ ϯϢϱϡϨϴϿ
Ϻ
ϦϪ ϫϯϮϴϲϡ ϱϡϣϮϡ 10 ϲϭ, ϡ ϣϼ

ϲϯϳϡ ϫϯϮϴϲϡ – 6 ϲϭ. σ
ϼ
ϸϩϲϬϩϳϦ 

ϥϩϡϭϦϳϱ ϯϲϮϯϣϡϮϩЀ ϫϯϮϴϲϡ.
3. Ϗ

ϳϱϦϨϯϫ ρ
σ

 – ϶ϯϱϥϡ ϲϵ
Ϧϱϼ

, ϮϦ ϰϱϯ϶ϯϥЀϺ
ϡЀ ϸϦϱϦϨ ϷϦϮϳϱ ϲϵ

Ϧϱϼ
 Ϗ

. σ
ϼ
ϸϩϲϬϩϳϦ 

ϱϡϲϲϳϯЀϮϩϦ ϯϳ ϷϦϮϳϱϡ ϲϵ
Ϧϱϼ

 ϥϯ ϲϦϱϦϥϩϮϼ
 ϶ϯϱϥϼ

 ρ
σ

, ϦϲϬϩ ϱϡϥϩϴϲ ϲϵ
Ϧϱϼ

 
ϱϡϣϦϮ 10 ϲϭ, ϡ ϥϬϩϮϡ ϶ϯϱϥϼ

 ρ
σ

 ϱϡϣϮϡ 16 ϲϭ.
4. σ

ϼ
ϲϯϳϡ ϷϩϬϩϮϥϱϡ ϱϡϣϮϡ 10 ϲϭ. ϐ

ϬϯϺ
ϡϥϽ ϲϦϸϦϮϩЀ ϷϩϬϩϮϥϱϡ ϰϬϯϲϫϯϲϳϽϿ

, 
ϰϡϱϡϬϬϦϬϽϮϯϪ ϯϲϩ ϷϩϬϩϮϥϱϡ ϩ Ϯϡ϶ϯϥЀϺ

ϦϪϲЀ Ϯϡ ϱϡϲϲϳϯЀϮϩϩ 6 ϲϭ ϯϳ ϮϦЂ, 
ϱϡϣϮϡ 160 ϲϭ

2. σ
ϼ
ϸϩϲϬϩϳϦ ϰϬϯϺ

ϡϥϽ ϰϯϬϮϯϪ ϰϯϣϦϱ϶Ϯϯϲϳϩ ϷϩϬϩϮϥϱϡ.
5. ϐ

ϬϯϺ
ϡϥϽ ϰϯϬϮϯϪ ϰϯϣϦϱ϶Ϯϯϲϳϩ ϫϯϮϴϲϡ ϱϡϣϮϡ 24Ͳ, ϰϬϯϺ

ϡϥϽ ϯϲϮϯϣϡϮϩЀ ϫϯϮϴϲϡ 
ϱϡϣϮϡ 16Ͳ. Ϙ

Ϧϭϴ ϱϡϣϮϡ ϰϬϯϺ
ϡϥϽ ϢϯϫϯϣϯϪ ϰϯϣϦϱ϶Ϯϯϲϳϩ ϫϯϮϴϲϡ?

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. ϒ
ϯϲϳϡϣϽϳϦ ϯϢϯϢϺ

ЂϮϮϴϿ
 ϳϡϢϬϩϷϴ ϩϬϩ ϩϮϳϦϬϬϦϫϳ-ϫϡϱϳϴ ϰϯ ϩϨϴϸϡϦϭϯϪ ϳϦϭϦ 

«ϓϦϬϡ ϣϱϡϺ
ϦϮϩЀ», ϲ ϴϫϡϨϡϮϩϦϭ ϯϲϮϯϣϮϼ

϶ ϲϣϯϪϲϳϣ ϵ
ϩϤϴϱ ϣϱϡϺ

ϦϮϩЀ (ϣ ϳϯϭ ϸϩϲϬϦ 
ϰϬϯϺ

ϡϥϦϪ ϩ ϯϢϻЂϭϯϣ).

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. σ
ϡϹ

 ϳϯϣϡϱϩϺ
 ϩϲϰϼ

ϳϼ
ϣϡϦϳ ϨϡϳϱϴϥϮϦϮϩЀ ϰϱϩ ϱϦϹ

ϦϮϩϩ Ϩϡϥϡϸϩ:
ϱϡϥϩϴϲϼ

 ϯϲϮϯϣϡϮϩϪ ϴϲϦϸϦϮϮϯϤϯ ϫϯϮϴϲϡ ϱϡϣϮϼ
 3 ϩ 4, ϯϢϱϡϨϴϿ

Ϻ
ϡЀ – 5. ώ

ϡϪϥϩϳϦ 
ϰϦϱϩϭϦϳϱ ϯϲϦϣϯϤϯ ϲϦϸϦϮϩЀ.

ϐ
ϩϲϽϭϦϮϮϯ ϯϢϻЀϲϮϩϳϦ ϶ϯϥ ϱϦϹ

ϦϮϩЀ Ϩϡϥϡϸϩ.

ϑϦϤϴϬЀϳ.
 ϔϔυ

1. ϐ
ϱϯϥϯϬϧ

ϩϳϦ ϭϡϳϦϭϡϳϩϸϦϲϫϩϪ ϥϩϫϳϡϮϳ, ϳϡϫ, ϸϳϯϢϼ
 4 ϩ 5 ϴϳϣϦϱϧ

ϥϦϮϩЀ Ϣϼ
Ϭϩ 

ϣϦϱϮϼ
ϭϩ, 6 ϩ 7 ϮϦϣϦϱϮϼ

ϭϩ. σ
ϦϱϮϼ

 Ϭϩ ϰϦϱϣϼ
Ϧ ϥϣϡ ϴϳϣϦϱϧ

ϥϦϮϩЀ? ω
ϲϰϱϡϣϽϳϦ 

ϮϦϣϦϱϮϼ
Ϧ ϴϳϣϦϱϧ

ϥϦϮϩЀ (ϦϲϬϩ ϳϡϫϩϦ ϦϲϳϽ). ϐ
ϱϯϥϯϬϧ

ϩϳϦ ϴϳϣϦϱϧ
ϥϦϮϩϦ 3 ϳϡϫ, ϸϳϯ ϯϮϯ 

ϯϲϳϡϬϯϲϽ ϣϦϱϮϼ
ϭ. 

1) Ϗ
ϳϱϦϨϫϩ, ϲϯϦϥϩϮЀϿ

Ϻ
ϩϦ ϲϯϯϳϣϦϳϲϳϣϴϿ

Ϻ
ϩϦ ϳϯϸϫϩ ϯϫϱϴϧ

ϮϯϲϳϦϪ ϣ ϷϩϬϩϮϥϱϦ 
ϮϡϨϼ

ϣϡϿ
ϳϲЀ ϡϰϯϵ

Ϧϭϡϭϩ.
2) ϒ

ϦϸϦϮϩϦ ϷϩϬϩϮϥϱϡ ϰϬϯϲϫϯϲϳϽϿ
, ϰϡϱϡϬϬϦϬϽϮϯϪ ϦϤϯ ϯϲϩ, ϦϲϳϽ ϯϫϱϴϧ

ϮϯϲϳϽ.
ϓϦϬϯ ϣϱϡϺ

ϦϮϩЀ ϲ ϥϣϴϭЀ ϯϲϮϯϣϡϮϩЀϭϩ – Ͼϳϯ ϷϩϬϩϮϥϱ ϩϬϩ …
3) …
4) …
5) …
6) …
7) …

ࠪ
1

2
3

4
5

Ϗ
ϳϣϦϳ

18
16

6
400Ͳ

8Ͳ



80
81

ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ
ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ϕ
ω
ψω

ϋ
ρ

    8 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ «ϐ

ϯϣϳϯϱϦϮϩϦ ϰϱϯϪϥϦϮϮϯϤϯ ϰϯ ϱϡϨϥϦϬϡϭ
: ώ

ϡϸϡϬϽϮϼ
Ϧ ϲϣϦϥϦϮϩЀ 

ϯ ϵ
ϩϨϩϸϦϲϫϩ϶ ϳϦϬϡ϶ ϩ ϩ϶ ϲϣϯϪϲϳϣϡ϶. σ

Ϩϡϩϭ
ϯϥϦϪϲϳϣϩϦ ϳϦϬ. υ

ϡϣϬϦϮϩϦ ϳϣϦϱϥϼ
϶ ϳϦϬ, 

ϧ
ϩϥϫϯϲϳϦϪ ϩ ϤϡϨϯϣ» (ϣ϶ϯϥϮϯϪ ϫϯϮϳϱϯϬϽ, ϲϦϮϳЀϢϱϽ)

σ
ρ
ϑω

ρ
ώ
ϓ 2

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϓϦϬϯ ϰϯϤϱϴϧ
ϦϮϯ ϷϦϬϩϫϯϭ ϣ ϧ

ϩϥϫϯϲϳϽ. σ
ϼ
ϢϦϱϩϳϦ ϮϦϣϦϱϮϯϦ ϴϳϣϦϱϧ

ϥϦϮϩϦ.
a) ϲϩϬϡ ϳЀϧ

Ϧϲϳϩ, ϥϦϪϲϳϣϴϿ
Ϻ
ϦϦ Ϯϡ ϳϦϬϯ, ϮϦ ϩϨϭϦϮЀϦϳϲЀ, 

b) Ϯϡ ϳϦϬϯ ϥϦϪϲϳϣϴϦϳ ϲϩϬϡ ρ
ϱ϶ϩϭϦϥϡ,

c) ϭϡϲϲϡ ϳϦϬϡ ϮϦ ϩϨϭϦϮЀϦϳϲЀ,
d) ϣϦϲ ϳϦϬϡ ϮϦ ϩϨϭϦϮЀϦϳϲЀ.

2. ϒ
ϩϬϡ ϩϨϭϦϱЀϦϳϲЀ ϰϱϩϢϯϱϯϭ
a) ϢϡϱϯϭϦϳϱϯϭ,
b) ϲϰϩϥϯϭϦϳϱϯϭ,
c) ϥϩϮϡϭϯϭϦϳϱϯϭ,
d) ϣϦϲϡϭϩ.

3. υ
ϬЀ ϴϱϡϣϮϯϣϦϹ

ϩϣϡϮϩЀ ϳϦϬϡ Ϯϡ ϱϼ
ϸϡϧ

Ϯϼ
϶ ϣϦϲϡ϶ ϩϲϰϯϬϽϨϯϣϡϮ ϮϡϢϯϱ ϤϩϱϽ 50 Ϥ, 

10 Ϥ, 10 ϭϤ, 10 ϭϤ. Ϗ
ϰϱϦϥϦϬЀϦϭϡЀ ϭϡϲϲϡ ϳϦϬϡ ϱϡϣϮϡ

a) 60,200 Ϥ
b) 60, 020 Ϥ
c) 70,100 Ϥ
d) 80,000 Ϥ

4. ϋ
ϡϫϯϦ ϩϨ ϰϱϩϣϦϥЂϮϮϼ

϶ Ϯϩϧ
Ϧ ϣϼ

ϲϫϡϨϼ
ϣϡϮϩϪ ϯϳϮϯϲϩϳϲЀ ϫ ϧ

ϩϥϫϯϭϴ ϲϯϲϳϯЀϮϩϿ
 

ϣϦϺ
Ϧϲϳϣϡ? 
a) ω

ϭϦϦϳ ϲϯϢϲϳϣϦϮϮϼ
Ϫ ϯϢϻЂϭ, Ϯϯ ϮϦ ϩϭϦϦϳ ϲϯϢϲϳϣϦϮϮϯϪ ϵ

ϯϱϭϼ
.

b) ω
ϭϦϦϳ ϲϯϢϲϳϣϦϮϮϴϿ

 ϵ
ϯϱϭϴ ϩ ϯϢϻЂϭ.

c) ώ
Ϧ ϩϭϦϦϳ Ϯϩ ϲϯϢϲϳϣϦϮϮϯϤϯ ϯϢϻЂϭϡ, Ϯϩ ϲϯϢϲϳϣϦϮϮϯϪ ϵ

ϯϱϭϼ
.

d) ω
ϭϦϦϳ ϲϯϢϲϳϣϦϮϮϴϿ

 ϵ
ϯϱϭϴ, Ϯϯ ϮϦ ϩϭϦϦϳ ϲϯϢϲϳϣϦϮϮϯϤϯ ϯϢϻЂϭϡ.

5. Ϙ
ϦϬϯϣϦϫ, ϭϡϲϲϡ ϫϯϳϯϱϯϤϯ 50 ϫϤ, ϥϦϱϧ

ϩϳ Ϯϡ ϰϬϦϸϡ϶ ЀϺ
ϩϫ ϭϡϲϲϯϪ 10 ϫϤ. ϒ

 ϫϡϫϯϪ 
ϲϩϬϯϪ ϸϦϬϯϣϦϫ ϥϡϣϩϳ Ϯϡ ϨϦϭϬϿ

?
a) 50 ώ
b) 60 ώ
c) 500 ώ
d) 600 ώ

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

6. ϑϡϲϲϸϩϳϡϪϳϦ ϸϩϲϬϯϣϯϦ ϨϮϡϸϦϮϩϦ ϵ
ϩϨϩϸϦϲϫϯϪ ϣϦϬϩϸϩϮϼ

 ϣ ϩϨϭϦϮϦϮϮϼ
϶ ϦϥϩϮϩϷϡ϶ 

ϩϨϭϦϱϦϮϩЀ:
a) 0,15 ϫϤ =_______ Ϥ,
b) 54 ϫϭ/ϸ  = __________ ϭ/ϲ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

7. ώ
ϡ ϳϦϬϯ ϥϦϪϲϳϣϴϦϳ ϥϣϦ ϲϩϬϼ

: ϣϣϦϱ϶, ϱϡϣϮϡЀ 7 ώ
, ϩ ϣϮϩϨ, ϱϡϣϮϡЀ 12 ώ

. ϋϴϥϡ 
ϮϡϰϱϡϣϬϦϮϡ ϩ ϸϦϭϴ ϱϡϣϮϡ ϱϡϣϮϯϥϦϪϲϳϣϴϿ

Ϻ
ϡЀ Ͼϳϩ϶ ϲϩϬ?  

ϑϦϤϴϬЀϳ.
 ϔϔυ

8. ύ
ϡϲϲϡ ϳϱϡϫϳϯϱϡ 15 ϳ. ϋ

ϡϫϯϦ ϥϡϣϬϦϮϩϦ ϰϱϯϩϨϣϯϥϩϳ ϳϱϡϫϳϯϱ Ϯϡ ϰϯϸϣϴ, ϦϲϬϩ 
ϰϬϯϺ

ϡϥϽ ϯϰϯϱϼ
 ϦϤϯ ϤϴϲϦϮϩϷ 1,5 ϭ

2? Ϗ
ϳϣϦϳ ϣϼ

ϱϡϨϩϳϽ ϣ ϫϐ
ϡ. Ϗ

ϵ
ϯϱϭϩϳϦ ϱϦϹ

ϦϮϩϦ.
9. ρ

Ͼϱϯϲϳϡϳ ϯϢϻЂϭϯϭ 900 ϭ
3 ϨϡϰϯϬϮϦϮ ϤϦϬϩϦϭ. ϐ

ϬϯϳϮϯϲϳϽ ϤϦϬϩЀ 0,18 ϫϤ/ϭ
3, 

ϰϬϯϳϮϯϲϳϽ ϣϯϨϥϴ϶ϡ 1,29 ϫϤ/ϭ
3. ώ

ϡ ϡϾϱϯϲϳϡϳ ϥϦϪϲϳϣϴϦϳ ϣϼ
ϳϡϬϫϩϣϡϿ

Ϻ
ϡЀ ϲϩϬϡ, 

ϱϡϣϮϡЀ? Ϗ
ϵ
ϯϱϭϩϳϦ ϱϦϹ

ϦϮϩϦ.

ϕ
ω
ψω

ϋ
ρ

    8 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ «ϐ

ϯϣϳϯϱϦϮϩϦ ϰϱϯϪϥϦϮϮϯϤϯ ϰϯ ϳϦϭ
ϡϭ

: ώ
ϡϸϡϬϽϮϼ

Ϧ ϲϣϦϥϦϮϩЀ 
ϯ ϵ

ϩϨϩϸϦϲϫϩ϶ ϳϦϬϡ϶ ϩ ϩ϶ ϲϣϯϪϲϳϣϡ϶. σ
Ϩϡϩϭ

ϯϥϦϪϲϳϣϩϦ ϳϦϬ. υ
ϡϣϬϦϮϩϦ ϳϣϦϱϥϼ

϶ ϳϦϬ, 
ϧ
ϩϥϫϯϲϳϦϪ ϩ ϤϡϨϯϣ» (ϣ϶ϯϥϮϯϪ ϫϯϮϳϱϯϬϽ, ϲϦϮϳЀϢϱϽ)

σ
ρ
ϑω

ρ
ώ
ϓ 1

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϓϦϬϯ ϰϯϤϱϴϧ
ϦϮϯ ϷϦϬϩϫϯϭ ϣ ϧ

ϩϥϫϯϲϳϽ. σ
ϼ
ϢϦϱϩϳϦ ϰϱϡϣϩϬϽϮϯϦ ϴϳϣϦϱϧ

ϥϦϮϩϦ.
a) Ϯϡ ϳϦϬϯ ϮϦ ϥϦϪϲϳϣϴϦϳ ϲϩϬϡ ϳЀϧ

Ϧϲϳϩ, 
b) ϭϡϲϲϡ ϳϦϬϡ ϲϳϡϮϯϣϩϳϲЀ ϭϦϮϽϹ

Ϧ,
c) ϣϦϲ ϳϦϬϡ ϴϭϦϮϽϹ

ϡϦϳϲЀ,
d) ϣϦϲ ϳϦϬϡ ϴϣϦϬϩϸϩϣϡϦϳϲЀ.

2. σ
 ϵ
ϩϨϩϫϦ ϲϩϬϴ ϰϱϩϮЀϳϯ ϯϢϯϨϮϡϸϡϳϽ ϲϩϭϣϯϬϯϭ

a) ͳ,
b) F,
c) m

,
d) v.

3. υ
ϬЀ ϴϱϡϣϮϯϣϦϹ

ϩϣϡϮϩЀ ϳϦϬϡ Ϯϡ ϱϼ
ϸϡϧ

Ϯϼ
϶ ϣϦϲϡ϶ ϩϲϰϯϬϽϨϯϣϡϮ ϮϡϢϯϱ ϤϩϱϽ 3 ϫϤ, 

100 Ϥ, 200 Ϥ, 5 Ϥ. Ϗ
ϰϱϦϥϦϬЀϦϭϡЀ ϭϡϲϲϡ ϳϦϬϡ ϱϡϣϮϡ

a) 3,350 ϫϤ
b) 3,305 ϫϤ 
c) 4,205 ϫϤ
d) 3,035 ϫϤ

4. ϋ
ϡϫϯϦ ϩϨ ϰϱϩϣϦϥЂϮϮϼ

϶ Ϯϩϧ
Ϧ ϣϼ

ϲϫϡϨϼ
ϣϡϮϩϪ ϯϳϮϯϲϩϳϲЀ ϫ ϤϡϨϯϯϢϱϡϨϮϯϭϴ 

ϲϯϲϳϯЀϮϩϿ
 ϣϦϺ

Ϧϲϳϣϡ?
a) ω

ϭϦϦϳ ϲϯϢϲϳϣϦϮϮϴϿ
 ϵ
ϯϱϭϴ ϩ ϯϢϻЂϭ.

b) ω
ϭϦϦϳ ϲϯϢϲϳϣϦϮϮϼ

Ϫ ϯϢϻЂϭ, Ϯϯ ϮϦ ϩϭϦϦϳ ϲϯϢϲϳϣϦϮϮϯϪ ϵ
ϯϱϭϼ

.
c) ώ

Ϧ ϩϭϦϦϳ Ϯϩ ϲϯϢϲϳϣϦϮϮϯϤϯ ϯϢϻЂϭϡ, Ϯϩ ϲϯϢϲϳϣϦϮϮϯϪ ϵ
ϯϱϭϼ

.
d) ω

ϭϦϦϳ ϲϯϢϲϳϣϦϮϮϴϿ
 ϵ
ϯϱϭϴ, Ϯϯ ϮϦ ϩϭϦϦϳ ϲϯϢϲϳϣϦϮϮϯϤϯ ϯϢϻЂϭϡ.

5. Ϙ
ϦϬϯϣϦϫ, ϭϡϲϲϡ ϫϯϳϯϱϯϤϯ 70 ϫϤ, ϥϦϱϧ

ϩϳ Ϯϡ ϰϬϦϸϡ϶ ЀϺ
ϩϫ ϭϡϲϲϯϪ 20 ϫϤ. ϒ

 ϫϡϫϯϪ 
ϲϩϬϯϪ ϸϦϬϯϣϦϫ ϥϡϣϩϳ Ϯϡ ϨϦϭϬϿ

?
a) 50 ώ
b) 90 ώ
c) 500 ώ
d) 900 ώ

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

6. ϑϡϲϲϸϩϳϡϪϳϦ ϸϩϲϬϯϣϯϦ ϨϮϡϸϦϮϩϦ ϵ
ϩϨϩϸϦϲϫϯϪ ϣϦϬϩϸϩϮϼ

 ϣ ϩϨϭϦϮϦϮϮϼ
϶ ϦϥϩϮϩϷϡ϶ 

ϩϨϭϦϱϦϮϩЀ:
a) 1000 ϫϤ/ϭ

3 =_______ Ϥ/ϲϭ
3,

b) 17 ϫϭ = __________ ϭ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

7. ώ
ϡ ϳϦϬϯ ϥϦϪϲϳϣϴϦϳ ϥϣϦ ϲϩϬϼ

: ϣϣϦϱ϶, ϱϡϣϮϡЀ 10 ώ
, ϩ ϣϮϩϨ, ϱϡϣϮϡЀ 6 ώ

. ϋϴϥϡ 
ϮϡϰϱϡϣϬϦϮϡ ϩ ϸϦϭϴ ϱϡϣϮϡ ϱϡϣϮϯϥϦϪϲϳϣϴϿ

Ϻ
ϡЀ Ͼϳϩ϶ ϲϩϬ?  

ϑϦϤϴϬЀϳ.
 ϔϔυ

8. ύ
ϱϡϭϯϱϮϡЀ ϫϯϬϯϮϮϡ ϭϡϲϲϯϪ 500 ϳ ϩϭϦϦϳ ϰϬϯϺ

ϡϥϽ ϯϲϮϯϣϡϮϩЀ 12,5 ϭ
2. 

Ϗ
ϰϱϦϥϦϬϩϳϽ ϥϡϣϬϦϮϩϦ ϫϯϬϯϮϮϼ

 Ϯϡ ϯϰϯϱϴ. Ϗ
ϳϣϦϳ ϣϼ

ϱϡϨϩϳϽ ϣ ϫϐ
ϡ. Ϗ

ϵ
ϯϱϭϩϳϦ 

ϱϦϹ
ϦϮϩϦ. 

9. ρ
Ͼϱϯϲϳϡϳ ϯϢϻЂϭϯϭ 1000 ϭ

3 ϨϡϰϯϬϮϦϮ ϤϦϬϩϦϭ. ϐ
ϬϯϳϮϯϲϳϽ ϤϦϬϩЀ 0,18 ϫϤ/ϭ

3, 
ϰϬϯϳϮϯϲϳϽ ϣϯϨϥϴ϶ϡ 1,29 ϫϤ/ϭ

3. ώ
ϡ ϡϾϱϯϲϳϡϳ ϥϦϪϲϳϣϴϦϳ ϣϼ

ϳϡϬϫϩϣϡϿ
Ϻ
ϡЀ ϲϩϬϡ, 

ϱϡϣϮϡЀ? Ϗ
ϵ
ϯϱϭϩϳϦ ϱϦϹ

ϦϮϩϦ.



82
83

ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ
ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ 
ϱϦϨϴϬϽϳϡϳϼ

8. ϔϲϳϡϮϯϣϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ ϭϦϧ
ϥϴ ϵ

ϩϨϩϸϦϲϫϯϪ ϣϦϬϩϸϩϮϯϪ ϩ ϦЂ ϢϴϫϣϦϮϮϼ
ϭ 

ϯϢϯϨϮϡϸϦϮϩϦϭ.

ϕ
ω
ψω

Ϙ
φ
ϒ
ϋ
ρ
Ϡ

 σ
φό

ω
Ϙ
ω
ώ
ρ

ςϔ
ϋ
σ
φ
ώ
ώ
Ϗ
φ

 
Ϗ
ςϏ

ψώ
ρϘ

φ
ώ
ω
φ

A
) ϭϡϲϲϡ

1) Q
ς) ϳϦϭϰϦϱϡϳϴϱϡ

2) t
σ

) ϫϯϬϩϸϦϲϳϣϯ ϳϦϰϬϯϳϼ
3) q

τ) ϴϥϦϬϽϮϡЀ ϳϦϰϬϯϳϡ ϲϤϯϱϡϮϩЀ ϳϯϰϬϩϣϡ
4) m

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

9. Ϙ
Ϧϭϴ ϱϡϣϮϼ

 28 °ϒ
 ϰϯ ϳϦϱϭϯϥϩϮϡϭϩϸϦϲϫϯϪ Ϲ

ϫϡϬϦ?
ψϡϰϩϹ

ϩϳϦ ϨϡϫϯϮϯϭϦϱϮϯϲϳϽ, ϫϯϳϯϱϡЀ ϰϯϳϱϦϢϴϦϳϲЀ ϥϬЀ ϯϳϣϦϳϡ Ϯϡ ϣϯϰϱϯϲ, ϩ ϸϩϲϬϯϣϯϦ 
ϨϮϡϸϦϮϩϦ, ϫϯϳϯϱϯϦ ϰϯϬϴϸϩϳϲЀ ϣ ϱϦϨϴϬϽϳϡϳϦ ϱϡϲϸЂϳϯϣ.
10. ώ

ϡ ϱϩϲϴϮϫϦ ϰϱϦϥϲϳϡϣϬϦϮϼ
 Ϥϱϡϵ

ϩϫϩ 
Ϩϡϣϩϲϩϭϯϲϳϩ ϳϦϭϰϦϱϡϳϴϱϼ

 ϯϳ ϣϱϦϭϦϮϩ 
ϥϬЀ ϳϦϬ ϯϥϩϮϡϫϯϣϯϪ ϭϡϲϲϼ

 ϩϨ ϡϬϿ
ϭϩϮϩЀ 

ϩ ϬϡϳϴϮϩ. ϓϦϬϡ ϮϡϤϱϦϣϡϿ
ϳ Ϯϡ ϤϯϱϦϬϫϡ϶ 

ϯϥϩϮϡϫϯϣϯϪ ϭϯϺ
Ϯϯϲϳϩ. Ϗ

ϰϱϦϥϦϬϩϳϦ, ϫϡϫϯϪ 
ϩϨ Ϥϱϡϵ

ϩϫϯϣ ϲϯϯϳϣϦϳϲϳϣϴϦϳ ϡϬϿ
ϭϩϮϩϿ

 
ϩ ϫϡϫϯϪ – ϬϡϳϴϮϩ. (ϔϥϦϬϽϮϡЀ ϳϦϰϬϯЂϭϫϯϲϳϽ 
ϬϡϳϴϮϩ 400 υ

ϧ
/(ϫϤ × °ϒ

), 
ϡϬϿ

ϭϩϮϩЀ 920 υ
ϧ

/(ϫϤ × °ϒ
))

11. ϋ
ϡϫϯϦ ϫϯϬϩϸϦϲϳϣϯ ϳϦϰϬϯϳϼ

 ϣϼ
ϥϦϬϩϳϲЀ ϰϱϩ ϰϯϬϮϯϭ ϲϤϯϱϡϮϩϩ 0,5 ϫϤ ϣϯϥϯϱϯϥϡ? 

ϔϥϦϬϽϮϡЀ ϳϦϰϬϯϳϡ ϲϤϯϱϡϮϩЀ ϣϯϥϯϱϯϥϡ 12 × 10
7 υ

ϧ
/ϫϤ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

12. ϋϯϱϰϴϲ ϫϯϲϭϩϸϦϲϫϯϤϯ ϫϯϱϡϢϬЀ, ϬϦϳЀϺ
ϦϤϯ ϣ ϡϳϭϯϲϵ

ϦϱϦ ψϦϭϬϩ, ϲϩϬϽϮϯ 
ϱϡϨϯϤϱϦϣϡϦϳϲЀ. Ϙ

Ϧϭ ϯϢϻЀϲϮЀϦϳϲЀ ϴϣϦϬϩϸϦϮϩϦ ϦϤϯ ϣϮϴϳϱϦϮϮϦϪ ϾϮϦϱϤϩϩ? Ϗ
ϰϩϹ

ϩϳϦ 
ϫϡϫϩϦ ϰϱϯϷϦϲϲϼ

 ϲϰϯϲϯϢϲϳϣϴϿ
ϳ ϩ ϲϯϰϱϯϣϯϧ

ϥϡϿ
ϳ ϴϣϦϬϩϸϦϮϩϦ ϣϮϴϳϱϦϮϮϦϪ ϾϮϦϱϤϩϩ 

ϫϯϲϭϩϸϦϲϫϯϤϯ ϫϯϱϡϢϬЀ.

ϑϦϤϴϬЀϳ.
 ϔϔυ

13. ύ
ϦϥϮϼ

Ϫ Ϣϱϴϲϯϫ ϭϡϲϲϯϪ 3 ϫϤ ϯ϶Ϭϡϧ
ϥϡϬϩ ϣ ϳϦϸϦϮϩϦ 5 ϭϩϮϴϳ. σ

 ϮϡϸϡϬϽϮϼ
Ϫ 

ϭϯϭϦϮϳ ϣϱϦϭϦϮϩ ϳϦϭϰϦϱϡϳϴϱϡ Ϣϱϴϲϫϡ Ϣϼ
Ϭϡ ϱϡϣϮϡ 120 °ϒ

, 2,5 ϭϩϮϴϳ ϲϰϴϲϳЀ 
ϳϦϭϰϦϱϡϳϴϱϡ Ϣϱϴϲϫϡ ϥϯϲϳϩϤϬϡ ϯϳϭϦϳϫϩ 90 °ϒ

, ϫ ϫϯϮϷϴ ϯ϶Ϭϡϧ
ϥϦϮϩЀ ϳϦϭϰϦϱϡϳϴϱϡ 

Ϣϱϴϲϫϡ ϰϱϩϮЀϬϡ ϨϮϡϸϦϮϩϦ 60 °ϒ
. ϋ

ϡϫϯϦ ϫϯϬϩϸϦϲϳϣϯ ϳϦϰϬϯϳϼ
 ϣϼ

ϥϦϬϩϳϲЀ Ϩϡ ϣϲЂ 
ϣϱϦϭЀ ϯ϶Ϭϡϧ

ϥϦϮϩЀ? ϔϥϦϬϽϮϡЀ ϳϦϰϬϯЂϭϫϯϲϳϽ ϭϦϥϩ 400 υ
ϧ

/(ϫϤ × °ϒ
).

ώ
ϡϸϦϱϳϩϳϦ Ϥϱϡϵ

ϩϫ Ϩϡϣϩϲϩϭϯϲϳϩ ϳϦϭϰϦϱϡϳϴϱϼ
 ϯϳ ϣϱϦϭϦϮϩ ϥϬЀ ϰϱϯϷϦϲϲϡ 

ϯ϶Ϭϡϧ
ϥϦϮϩЀ ϭϦϥϮϯϤϯ Ϣϱϴϲϫϡ.

ϕ
ω
ψω

ϋ
ρ

    8 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ «ϓϦϰϬϯϣϼ

Ϧ ЀϣϬϦϮϩЀ» (ϯϫϳЀϢϱϽ – ϮϯЀϢϱϽ)
σ
ρ
ϑω

ρ
ώ
ϓ 1

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. σ
ϮϴϳϱϦϮϮϦϪ ϾϮϦϱϤϩϦϪ ϳϦϬϡ ϮϡϨϼ

ϣϡϿ
ϳ ϾϮϦϱϤϩϿ

a) ϥϣϩϧ
ϴϺ

ϦϤϯϲЀ ϳϦϬϡ,
b) ϣϨϡϩϭϯϥϦϪϲϳϣϩЀ ϸϡϲϳϩϷ, ϩϨ ϫϯϳϯϱϼ

϶ ϲϯϲϳϯϩϳ ϳϦϬϯ,
c) ϥϣϩϧ

ϦϮϩЀ ϩ ϣϨϡϩϭϯϥϦϪϲϳϣϩЀ ϳϦϬ,
d) ϥϣϩϧ

ϦϮϩЀ ϩ ϣϨϡϩϭϯϥϦϪϲϳϣϩЀ ϸϡϲϳϩϷ, ϩϨ ϫϯϳϯϱϼ
϶ ϲϯϲϳϯϩϳ ϳϦϬϯ.

2.  ϋ
ϡϫ ϲϣЀϨϡϮϡ ϲϫϯϱϯϲϳϽ ϥϣϩϧ

ϦϮϩЀ ϳϦϬϡ ϲ ϳϦϭϰϦϱϡϳϴϱϯϪ?
a) ϦϲϬϩ ϲϫϯϱϯϲϳϽ ϭϯϬϦϫϴϬ ϳϦϬϡ ϴϣϦϬϩϸϩϳϲЀ, ϳϯ ϳϦϭϰϦϱϡϳϴϱϡ ϳϦϬϡ ϴϭϦϮϽϹ

ϩϳϲЀ,
b) ϦϲϬϩ ϲϫϯϱϯϲϳϽ ϭϯϬϦϫϴϬ ϴϭϦϮϽϹ

ϩϳϲЀ, ϳϯ ϳϦϭϰϦϱϡϳϴϱϡ ϳϦϬϡ ϴϣϦϬϩϸϩϳϲЀ,
c) ϦϲϬϩ ϲϫϯϱϯϲϳϽ ϭϯϬϦϫϴϬ ϳϦϬϡ ϴϣϦϬϩϸϩϳϲЀ, ϳϯ ϳϦϭϰϦϱϡϳϴϱϡ ϳϦϬϡ ϴϣϦϬϩϸϩϳϲЀ,
d) ϦϲϬϩ ϲϫϯϱϯϲϳϽ ϳϦϬϡ ϴϭϦϮϽϹ

ϩϳϲЀ, ϳϯ ϳϦϭϰϦϱϡϳϴϱϡ ϳϦϬϡ ϮϦ ϩϨϭϦϮϩϳϲЀ.
3. σ

ϦϱϮϼ
 Ϭϩ ϲϬϦϥϴϿ

Ϻ
ϩϦ ϴϳϣϦϱϧ

ϥϦϮϩЀ?
A

) ϒϴϺ
ϦϲϳϣϴϦϳ ϥϣϡ  ϲϰϯϲϯϢϡ ϩϨϭϦϮϦϮϩЀ ϣϮϴϳϱϦϮϮϦϪ ϾϮϦϱϤϩϩ: ϲϯϣϦϱϹ

ϦϮϩϦ 
ϱϡϢϯϳϼ

 ϩ ϳϦϰϬϯϰϦϱϦϥϡϸϡ.
ς) ϓϦϰϬϯϰϱϯϣϯϥϮϯϲϳϽϿ

 ϮϡϨϼ
ϣϡϿ

ϳ ϲϰϯϲϯϢ ϩϨϭϦϮϦϮϩЀ ϣϮϴϳϱϦϮϮϦϪ ϾϮϦϱϤϩϩ ϳϦϬϡ, 
ϰϱϩ ϫϯϳϯϱϯϭ ϾϮϦϱϤϩЀ ϰϦϱϦϥϡϦϳϲЀ ϯϳ ϯϥϮϯϪ ϸϡϲϳϩ ϳϦϬϡ ϫ ϥϱϴϤϯϪ ϩϬϩ ϯϳ ϯϥϮϯϤϯ 
ϳϦϬϡ ϫ ϥϱϴϤϯϭϴ ϢϬϡϤϯϥϡϱЀ ϳϦϰϬϯϣϯϭϴ ϥϣϩϧ

ϦϮϩϿ
 ϭϯϬϦϫϴϬ ϩ ϣϨϡϩϭϯϥϦϪϲϳϣϩϿ

 
ϸϡϲϳϩϷ.

a) ϣϦϱϮϯ ϳϯϬϽϫϯ ρ
,

b) ϣϦϱϮϯ ϳϯϬϽϫϯ ς,
c) ϣϦϱϮϼ

 ϯϢϡ ϴϳϣϦϱϧ
ϥϦϮϩЀ,

d) ϯϢϡ ϴϳϣϦϱϧ
ϥϦϮϩЀ ϮϦϣϦϱϮϼ

.
4. ϋ

ϡϫϩϭ ϲϰϯϲϯϢϯϭ ϣϯϨϭϯϧ
Ϯϡ ϰϦϱϦϥϡϸϡ ϾϮϦϱϤϩϩ ϭϦϧ

ϥϴ ϳϦϬϡϭϩ, ϱϡϨϥϦϬЂϮϮϼ
ϭϩ 

ϢϦϨϣϯϨϥϴϹ
Ϯϼ

ϭ ϰϱϯϲϳϱϡϮϲϳϣϯϭ?
a) ϫϯϮϣϦϫϷϩϦϪ,
b) ϱϡϢϯϳϯϪ,
c) ϳϦϰϬϯϰϱϯϣϯϥϮϯϲϳϽϿ

,
d) ϩϨϬϴϸϦϮϩϦϭ.

5. ϓϴϱϩϲϳ ϤϱϦϦϳ ϱϴϫϩ ϴ ϫϯϲϳϱϡ, ϥϦϱϧ
ϡ ϩ϶ Ϯϡϥ ϯϤϮЂϭ Ϯϡ ϢϦϨϯϰϡϲϮϯϭ ϱϡϲϲϳϯЀϮϩϩ. 

ϋ
ϡϫϩϭ ϰϱϦϩϭϴϺ

ϦϲϳϣϦϮϮϯ ϲϰϯϲϯϢϯϭ ϯϲϴϺ
ϦϲϳϣϬЀϦϳϲЀ ϣ Ͼϳϯϭ ϲϬϴϸϡϦ ϳϦϰϬϯϰϦϱϦϥϡϸϡ?

a) ϳϦϰϬϯϰϱϯϣϯϥϮϯϲϳϽϿ
,

b) ϩϨϬϴϸϦϮϩϦϭ,
c) ϫϯϮϣϦϫϷϩϦϪ,
d) ϮϦϬϽϨЀ ϥϡϳϽ ϯϥϮϯϨϮϡϸϮϼ

Ϫ ϯϳϣϦϳ.
6. ϔϥϦϬϽϮϡЀ ϳϦϰϬϯЂϭϫϯϲϳϽ ϲϳϡϬϩ ϱϡϣϮϡ 500 υ

ϧ
/(ϫϤ × °ϒ

). Ϟ
ϳϯ ϯϨϮϡϸϡϦϳ, 

ϸϳϯ ϥϬЀ ϮϡϤϱϦϣϡϮϩЀ ϲϳϡϬϩ
a) ϭϡϲϲϯϪ 500 ϫϤ Ϯϡ 1 °ϒ

 ϳϱϦϢϴϦϳϲЀ 1 υ
ϧ

 ϾϮϦϱϤϩϩ,
b) ϭϡϲϲϯϪ 1 ϫϤ Ϯϡ 500 °ϒ

 ϳϱϦϢϴϦϳϲЀ 1 υ
ϧ

 ϾϮϦϱϤϩϩ,
c) ϭϡϲϲϯϪ 1 ϫϤ Ϯϡ 100 °ϒ

 ϳϱϦϢϴϦϳϲЀ 500 υ
ϧ

 ϾϮϦϱϤϩϩ,
d) ϭϡϲϲϯϪ 1 ϫϤ Ϯϡ 1 °ϒ

 ϳϱϦϢϴϦϳϲЀ 500 υ
ϧ

 ϾϮϦϱϤϩϩ.
7. ϋ

ϡϫϡЀ ϵ
ϩϨϩϸϦϲϫϡЀ ϣϦϬϩϸϩϮϡ ϩϨϭϦϱЀϦϳϲЀ ϣ υ

ϧ
/ϫϤ?

a) ϱϡϢϯϳϡ,
b) ϾϮϦϱϤϩЀ,
c) ϴϥϦϬϽϮϡЀ ϳϦϰϬϯЂϭϫϯϲϳϽ ϣϦϺ

Ϧϲϳϣϡ,
d) ϴϥϦϬϽϮϡЀ ϳϦϰϬϯϳϡ ϲϤϯϱϡϮϩЀ ϳϯϰϬϩϣϡ.
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ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
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ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ
ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ 
ϱϦϨϴϬϽϳϡϳϼ

8. ϔϲϳϡϮϯϣϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ ϭϦϧ
ϥϴ ϵ

ϩϨϩϸϦϲϫϯϪ ϣϦϬϩϸϩϮϯϪ ϩ ϦЂ ϢϴϫϣϦϮϮϼ
ϭ 

ϯϢϯϨϮϡϸϦϮϩϦϭ.

ϕ
ω
ψω

Ϙ
φ
ϒ
ϋ
ρ
Ϡ

 σ
φό

ω
Ϙ
ω
ώ
ρ

ςϔ
ϋ
σ
φ
ώ
ώ
Ϗ
φ

 
Ϗ
ςϏ

ψώ
ρϘ

φ
ώ
ω
φ

A
) ϫϯϬϩϸϦϲϳϣϯ ϳϦϰϬϯϳϼ

1) t
ς) ϳϦϭϰϦϱϡϳϴϱϡ

2) c
σ

) ϭϡϲϲϡ
3) Q

τ) ϴϥϦϬϽϮϡЀ ϳϦϰϬϯЂϭϫϯϲϳϽ
4) m

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

9. Ϙ
Ϧϭϴ ϱϡϣϮϼ

 23 °ϒ
 ϰϯ ϳϦϱϭϯϥϩϮϡϭϩϸϦϲϫϯϪ Ϲ

ϫϡϬϦ?
ψϡϰϩϹ

ϩϳϦ ϨϡϫϯϮϯϭϦϱϮϯϲϳϽ, ϫϯϳϯϱϡЀ ϰϯϳϱϦϢϴϦϳϲЀ ϥϬЀ ϯϳϣϦϳϡ Ϯϡ ϣϯϰϱϯϲ, ϩ ϸϩϲϬϯϣϯϦ 
ϨϮϡϸϦϮϩϦ, ϫϯϳϯϱϯϦ ϰϯϬϴϸϩϳϲЀ ϣ ϱϦϨϴϬϽϳϡϳϦ ϱϡϲϸЂϳϯϣ.
10. ώ

ϡ ϱϩϲϴϮϫϦ ϰϱϦϥϲϳϡϣϬϦϮϼ
 Ϥϱϡϵ

ϩϫϩ 
Ϩϡϣϩϲϩϭϯϲϳϩ ϳϦϭϰϦϱϡϳϴϱϼ

 ϯϳ ϣϱϦϭϦϮϩ 
ϥϬЀ ϳϦϬ ϯϥϩϮϡϫϯϣϯϪ ϭϡϲϲϼ

 ϩϨ ϭϦϥϩ 
ϩ ϡϬϿ

ϭϩϮϩЀ. ϓϦϬϡ ϮϡϤϱϦϣϡϿ
ϳ Ϯϡ ϤϯϱϦϬϫϡ϶ 

ϯϥϩϮϡϫϯϣϯϪ ϭϯϺ
Ϯϯϲϳϩ. Ϗ

ϰϱϦϥϦϬϩϳϦ, ϫϡϫϯϪ 
ϩϨ Ϥϱϡϵ

ϩϫϯϣ ϲϯϯϳϣϦϳϲϳϣϴϦϳ ϭϦϥϩ  ϩ ϫϡϫϯϪ – 
ϡϬϿ

ϭϩϮϩϿ
. (ϔϥϦϬϽϮϡЀ ϳϦϰϬϯЂϭϫϯϲϳϽ ϭϦϥϩ 

400 υ
ϧ

/(ϫϤ × °ϒ
), ϡϬϿ

ϭϩϮϩЀ 920 υ
ϧ

/(ϫϤ × °ϒ
))

11. ϋ
ϡϫϯϦ ϫϯϬϩϸϦϲϳϣϯ ϳϦϰϬϯϳϼ

 ϣϼ
ϥϦϬϩϳϲЀ ϰϱϩ ϰϯϬϮϯϭ ϲϤϯϱϡϮϩϩ 300 ϫϤ ϳϯϱϵ

ϡ? 
ϔϥϦϬϽϮϡЀ ϳϦϰϬϯϳϡ ϲϤϯϱϡϮϩЀ ϣϯϥϯϱϯϥϡ 1,4 × 10

7 υ
ϧ

/ϫϤ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

12. ϖ
ϬϦϢ ϩϨ ϰϦϸϩ ϣϼ

ϮϩϭϡϿ
ϳ ϤϯϱЀϸϩϭ. Ϙ

Ϧϭ ϣϼ
Ϩϼ
ϣϡϦϳϲЀ ϴϣϦϬϩϸϦϮϩϦ ϦϤϯ ϣϮϴϳϱϦϮϮϦϪ 

ϾϮϦϱϤϩϩ? Ϗ
ϰϩϹ

ϩϳϦ, ϫϡϫϩϦ ϰϱϯϷϦϲϲϼ
 ϲϰϯϲϯϢϲϳϣϴϿ

ϳ ϩ ϲϯϰϱϯϣϯϧ
ϥϡϿ

ϳ ϴϣϦϬϩϸϦϮϩϦ 
ϣϮϴϳϱϦϮϮϦϪ ϾϮϦϱϤϩϩ ϶ϬϦϢϡ.

ϑϦϤϴϬЀϳ.
 ϔϔυ

13. Ϗ
ϬϯϣЀϮϮϼ

Ϫ Ϣϱϴϲϯϫ ϭϡϲϲϯϪ 5 ϫϤ ϮϡϤϱϦϣϡϬϩ ϣ ϳϦϸϦϮϩϦ 10 ϭϩϮϴϳ. σ
 ϮϡϸϡϬϽϮϼ

Ϫ 
ϭϯϭϦϮϳ ϣϱϦϭϦϮϩ ϳϦϭϰϦϱϡϳϴϱϡ Ϣϱϴϲϫϡ Ϣϼ

Ϭϡ ϱϡϣϮϡ 27 °ϒ
, 5 ϭϩϮϴϳ ϲϰϴϲϳЀ 

ϳϦϭϰϦϱϡϳϴϱϡ Ϣϱϴϲϫϡ ϥϯϲϳϩϤϬϡ 57 °ϒ
, ϫ ϫϯϮϷϴ ϮϡϤϱϦϣϡϮϩЀ ϳϦϭϰϦϱϡϳϴϱϡ Ϣϱϴϲϫϡ 

ϰϱϩϮЀϬϡ ϨϮϡϸϦϮϩϦ 87 °ϒ
. ϋ

ϡϫϯϦ ϫϯϬϩϸϦϲϳϣϯ ϳϦϰϬϯϳϼ
 ϰϯϬϴϸϩϬ Ϣϱϴϲϯϫ Ϩϡ ϣϲЂ ϣϱϦϭЀ 

ϮϡϤϱϦϣϡϮϩЀ? ϔϥϦϬϽϮϡЀ ϳϦϰϬϯЂϭϫϯϲϳϽ ϯϬϯϣϡ 230 υ
ϧ

/(ϫϤ × °ϒ
).

ώ
ϡϸϦϱϳϩϳϦ Ϥϱϡϵ

ϩϫ Ϩϡϣϩϲϩϭϯϲϳϩ ϳϦϭϰϦϱϡϳϴϱϼ
 ϯϳ ϣϱϦϭϦϮϩ ϥϬЀ ϰϱϯϷϦϲϲϡ 

ϯ϶Ϭϡϧ
ϥϦϮϩЀ ϭϦϥϮϯϤϯ Ϣϱϴϲϫϡ.

ϕ
ω
ψω

ϋ
ρ

    8 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ «ϓϦϰϬϯϣϼ

Ϧ ЀϣϬϦϮϩЀ» (ϯϫϳЀϢϱϽ – ϮϯЀϢϱϽ)
σ
ρ
ϑω

ρ
ώ
ϓ 2

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϋ
ϡϫϯϦ ϥϣϩϧ

ϦϮϩϦ ϭϯϬϦϫϴϬ ϮϡϨϼ
ϣϡϿ

ϳ ϳϦϰϬϯϣϼ
ϭ ϥϣϩϧ

ϦϮϩϦϭ?
a) ϴϰϯϱЀϥϯϸϦϮϮϯϦ ϥϣϩϧ

ϦϮϩϦ ϢϯϬϽϹ
ϯϤϯ ϸϩϲϬϡ ϭϯϬϦϫϴϬ,

b) ϢϦϲϰϯϱЀϥϯϸϮϯϦ ϥϣϩϧ
ϦϮϩϦ ϢϯϬϽϹ

ϯϤϯ ϸϩϲϬϡ ϭϯϬϦϫϴϬ,
c) ϶ϡϯϳϩϸϮϯϦ ϥϣϩϧ

ϦϮϩϦ ϭϡϬϯϤϯ ϸϩϲϬϡ ϭϯϬϦϫϴϬ,
d) ϴϰϯϱЀϥϯϸϦϮϮϯϦ ϥϣϩϧ

ϦϮϩϦ ϭϡϬϯϤϯ ϸϩϲϬϡ ϭϯϬϦϫϴϬ.
2. Ϗ

ϳ ϫϡϫϩ϶ ϵ
ϩϨϩϸϦϲϫϩ϶ ϣϦϬϩϸϩϮ Ϩϡϣϩϲϩϳ ϣϮϴϳϱϦϮϮЀЀ ϾϮϦϱϤϩЀ?

a) ϯϳ ϲϫϯϱϯϲϳϩ ϳϦϬϡ ϩ ϦϤϯ ϭϡϲϲϼ
,

b) ϯϳ ϰϯϬϯϧ
ϦϮϩЀ ϯϥϮϯϤϯ ϳϦϬϡ ϯϳϮϯϲϩϳϦϬϽϮϯ ϥϱϴϤϯϤϯ ϳϦϬϡ,

c) ϯϳ ϳϦϭϰϦϱϡϳϴϱϼ
 ϳϦϬϡ ϩ ϦϤϯ ϡϤϱϦϤϡϳϮϯϤϯ ϲϯϲϳϯЀϮϩЀ,

d) ϯϳ ϳϦϭϰϦϱϡϳϴϱϼ
 ϳϦϬϡ ϩ ϦϤϯ ϲϫϯϱϯϲϳϩ.

3. σ
ϦϱϮϼ

 Ϭϩ ϲϬϦϥϴϿ
Ϻ
ϩϦ ϴϳϣϦϱϧ

ϥϦϮϩЀ?
A

) ϒϴϺ
ϦϲϳϣϴϦϳ ϥϣϡ ϲϰϯϲϯϢϡ ϩϨϭϦϮϦϮϩЀ ϣϮϴϳϱϦϮϮϦϪ ϾϮϦϱϤϩϩ: ϲϯϣϦϱϹ

ϦϮϩϦ 
ϱϡϢϯϳϼ

 ϩ ϳϦϰϬϯϰϦϱϦϥϡϸϡ.
ς) ϓϦϰϬϯϰϦϱϦϥϡϸϦϪ ϮϡϨϼ

ϣϡϿ
ϳ ϲϰϯϲϯϢ ϩϨϭϦϮϦϮϩЀ ϣϮϴϳϱϦϮϮϦϪ ϾϮϦϱϤϩϩ ϳϦϬϡ, 

ϰϱϩ ϫϯϳϯϱϯϭ ϾϮϦϱϤϩЀ ϰϦϱϦϥϡϦϳϲЀ ϯϳ ϯϥϮϯϪ ϸϡϲϳϩ ϳϦϬϡ ϫ ϥϱϴϤϯϪ ϩϬϩ ϯϳ ϯϥϮϯϤϯ 
ϳϦϬϡ ϫ ϥϱϴϤϯϭϴ ϢϦϨ ϲϯϣϦϱϹ

ϦϮϩЀ ϱϡϢϯϳϼ
.

a) ϣϦϱϮϯ ϳϯϬϽϫϯ ρ
,

b) ϣϦϱϮϯ ϳϯϬϽϫϯ ς,
c) ϣϦϱϮϼ

 ϯϢϡ ϴϳϣϦϱϧ
ϥϦϮϩЀ,

d) ϯϢϡ ϴϳϣϦϱϧ
ϥϦϮϩЀ ϮϦϣϦϱϮϼ

.
4. ϐ

ϦϱϦϮϯϲ ϾϮϦϱϤϩϩ ϯϳ ϢϯϬϦϦ ϮϡϤϱϦϳϼ
϶ ϳϦϬ ϫ ϭϦϮϦϦ ϮϡϤϱϦϳϼ

ϭ ϣ ϱϦϨϴϬϽϳϡϳϦ 
ϮϦϰϯϲϱϦϥϲϳϣϦϮϮϯϤϯ ϫϯϮϳϡϫϳϡ ϮϡϨϼ

ϣϡϦϳϲЀ
a) ϫϯϮϣϦϫϷϩϦϪ,
b) ϱϡϢϯϳϯϪ,
c) ϳϦϰϬϯϰϱϯϣϯϥϮϯϲϳϽϿ

,
d) ϩϨϬϴϸϦϮϩϦϭ.

5. ϓϴϱϩϲϳ ϤϱϦϦϳ ϱϴϫϩ ϴ ϫϯϲϳϱϡ, ϥϦϱϧ
ϡ ϩ϶ ϲϢϯϫϴ ϯϳ ϯϤϮЀ Ϯϡ  ϢϦϨϯϰϡϲϮϯϭ ϱϡϲϲϳϯЀϮϩϩ. 

ϋ
ϡϫϩϭ ϰϱϦϩϭϴϺ

ϦϲϳϣϦϮϮϯ ϲϰϯϲϯϢϯϭ ϯϲϴϺ
ϦϲϳϣϬЀϦϳϲЀ ϣ Ͼϳϯϭ ϲϬϴϸϡϦ ϳϦϰϬϯϰϦϱϦϥϡϸϡ?

a) ϳϦϰϬϯϰϱϯϣϯϥϮϯϲϳϽϿ
,

b) ϩϨϬϴϸϦϮϩϦϭ,
c) ϫϯϮϣϦϫϷϩϦϪ,
d) ϮϦϬϽϨЀ ϥϡϳϽ ϯϥϮϯϨϮϡϸϮϼ

Ϫ ϯϳϣϦϳ.
6. ϔϥϦϬϽϮϡЀ ϳϦϰϬϯϳϡ ϲϤϯϱϡϮϩЀ ϳϯϰϬϩϣϡ – Ͼϳϯ ϫϯϬϩϸϦϲϳϣϯ ϳϦϰϬϯϳϼ

, ϣϼ
ϥϦϬϩϣϹ

ϦϦϲЀ ϰϱϩ
a) ϰϯϬϮϯϭ ϲϤϯϱϡϮϩϩ ϣϲϦϤϯ ϳϯϰϬϩϣϡ,
b) ϸϡϲϳϩϸϮϯϭ ϲϤϯϱϡϮϩϩ ϳϯϰϬϩϣϡ,
c) ϰϯϬϮϯϭ ϲϤϯϱϡϮϩϩ ϳϯϰϬϩϣϡ ϭϡϲϲϯϪ 1 ϫϤ,
d) ϰϯϬϮϯϭ ϲϤϯϱϡϮϩϩ ϳϯϰϬϩϣϡ ϯϢϻЂϭϯϭ 1 ϭ

3.
7. ϋ

ϡϫϡЀ ϵ
ϩϨϩϸϦϲϫϡЀ ϣϦϬϩϸϩϮϡ ϩϨϭϦϱЀϦϳϲЀ ϣ υ

ϧ
/(ϫϤ × °ϒ

)?
a) ϱϡϢϯϳϡ,
b) ϾϮϦϱϤϩЀ,
c) ϴϥϦϬϽϮϡЀ ϳϦϰϬϯЂϭϫϯϲϳϽ ϣϦϺ

Ϧϲϳϣϡ,
d) ϴϥϦϬϽϮϡЀ ϳϦϰϬϯϳϡ ϲϤϯϱϡϮϩЀ ϳϯϰϬϩϣϡ.
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ŊřŉŐŗ

ŋŉśŎŔťŖŤ
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ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō
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ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

6. ώ
ϡϸϦϱϳϩϳϦ Ϥϱϡϵ

ϩϫ Ϩϡϣϩϲϩϭϯϲϳϩ ϳϦϭϰϦϱϡϳϴϱϼ
 ϣϦϺ

Ϧϲϳϣϡ ϯϳ ϣϱϦϭϦϮϩ 
ϥϬЀ ϰϱϯϷϦϲϲϡ ϮϡϤϱϦϣϡϮϩЀ ϧ

ϦϬϦϨϡ ϯϳ 40 °ϒ
 ϥϯ 2000 °ϒ

 ϩ ϰϯϲϬϦϥϴϿ
Ϻ
ϦϤϯ ϦϤϯ 

ϯ϶Ϭϡϧ
ϥϦϮϩЀ ϥϯ 50 °ϒ

.
7. ώ

ϡ ϱϩϲϴϮϫϦ ϰϱϦϥϲϳϡϣϬϦϮ Ϥϱϡϵ
ϩϫ 

ϩϨϭϦϮϦϮϩЀ ϳϦϭϰϦϱϡϳϴϱϼ
 ϮϦϫϯϳϯϱϯϤϯ ϳϦϬϡ.

a) ϫϡϫϩϭ ϰϱϯϷϦϲϲϡϭ ϲϯϯϳϣϦϳϲϳϣϴϿ
ϳ 

ϴϸϡϲϳϫϩ Ϥϱϡϵ
ϩϫϡ σ

ϒ
 ϩ ϒ

D
?

b) ϥϬЀ ϫϡϫϯϤϯ ϣϦϺ
Ϧϲϳϣϡ ϲϯϲϳϡϣϬϦϮ 

ϥϡϮϮϼ
Ϫ Ϥϱϡϵ

ϩϫ?
c) ϣ ϫϡϫϯϪ ϳϯϸϫϦ ( σ

 ϩϬϩ ϒ
) ϳϦϭϰϦϱϡϳϴϱϡ 

ϳϦϬϡ ϣϼ
Ϲ
Ϧ?

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

8. ύ
ϯϧ

Ϯϯ Ϭϩ ϣ ϡϬϿ
ϭϩϮϩϦϣϯϭ ϲϯϲϴϥϦ ϱϡϲϰϬϡϣϩϳϽ ϭϦϥϽ? ϐ

ϯϸϦϭϴ?

ϑϦϤϴϬЀϳ.
 ϔϔυ

9. σ
 ϾϫϲϰϦϱϩϭϦϮϳϡ϶, ϱϦϨϴϬϽϳϡϳϼ

 ϫϯϳϯϱϼ
϶ ϰϱϩϣϦϥϦϮϼ

 ϣ ϳϡϢϬϩϷϦ, ϩϨϴϸϡϬϯϲϽ 
ϫϯϬϩϸϦϲϳϣϯ ϳϦϰϬϯϳϼ

, ϣϼ
ϥϦϬЀϿ

Ϻ
ϦϦϲЀ ϰϱϩ ϯϲϳϼ

ϣϡϮϩϩ ϮϡϤϱϦϳϼ
϶ ϷϩϬϩϮϥϱϯϣ 

ϩϨ ϱϡϨϮϼ
϶ ϭϡϳϦϱϩϡϬϯϣ ϰϱϩ ϰϯϤϱϴϧ

ϦϮϩϩ ϩ϶ ϣ ϫϡϬϯϱϩϭϦϳϱ ϲ ϣϯϥϯϪ. σ
 ϳϡϢϬϩϷϦ 

t1  – ϮϡϸϡϬϽϮϡЀ ϳϦϭϰϦϱϡϳϴϱϡ ϷϩϬϩϮϥϱϯϣ, m
 – ϩ϶ ϭϡϲϲϡ. ϋϯϬϩϸϦϲϳϣϯ ϳϦϰϬϯϳϼ

, 
ϣϼ

ϥϦϬЀϦϭϯϦ ϷϩϬϩϮϥϱϡϭϩ, ϩϨϭϦϱЀϬϯϲϽ ϰϯ ϮϡϤϱϦϣϡϮϩϿ
 ϯϥϮϯϤϯ ϩ ϳϯϤϯ ϧ

Ϧ ϫϯϬϩϸϦϲϳϣϡ 
ϣϯϥϼ

, ϩϭϦϿ
Ϻ
ϦϪ ϣ ϫϡϧ

ϥϯϭ ϯϰϼ
ϳϦ ϮϡϸϡϬϽϮϴϿ

 ϳϦϭϰϦϱϡϳϴϱϴ 20 °ϒ
. ͇

t – ϩϨϭϦϮϦϮϩϦ 
ϳϦϭϰϦϱϡϳϴϱϼ

 ϣϯϥϼ
 ϰϯϲϬϦ ϯϰϴϲϫϡϮϩЀ ϷϩϬϩϮϥϱϡ ϩ ϴϲϳϡϮϯϣϬϦϮϩЀ ϳϦϰϬϯϣϯϤϯ 

ϱϡϣϮϯϣϦϲϩЀ ϣ ϫϡϬϯϱϩϭϦϳϱϦ. 
ࠪ

 ϯϰϼ
ϳϡ

1
2

3
4

ύ
ϡϳϦϱϩϡϬ ϷϩϬϩϮϥϱϡ

ύ
ϦϥϽ

ϗ
ϩϮϫ

ϗ
ϩϮϫ

ύ
ϦϥϽ

ύ
ϡϲϲϡ ϷϩϬϩϮϥϱϡ, m

, Ϥ
100

100
200

200
ώ
ϡϸϡϬϽϮϡЀ ϳϦϭϰϦϱϡϳϴϱϡ ϷϩϬϩϮϥϱϡ, t1 , °ϒ

100
50

100
100

ω
ϨϭϦϮϦϮϩϦ ϳϦϭϰϦϱϡϳϴϱϼ

 ϣϯϥϼ
, ͇

t, °ϒ
10

4
18

18
ω
Ϩ ϰϱϦϥϬϯϧ

ϦϮϮϯϤϯ ϰϦϱϦϸϮЀ ϣϼ
ϢϦϱϩϳϦ ϥϣϡ ϣϦϱϮϼ

϶ ϴϳϣϦϱϧ
ϥϦϮϩЀ, ϲϯϯϳϣϦϳϲϳϣϴϿ

Ϻ
ϩ϶ 

ϱϦϨϴϬϽϳϡϳϡϭ ϰϱϯϣϦϥϦϮϮϼ
϶ ϾϫϲϰϦϱϩϭϦϮϳϯϣ, ϦϲϬϩ ϳϦϰϬϯϣϼ

ϭϩ ϰϯϳϦϱЀϭϩ 
Ϯϡ ϮϡϤϱϦϣϡϮϩϦ ϫϡϬϯϱϩϭϦϳϱϡ ϩ ϯϫϱϴϧ

ϡϿ
Ϻ
ϦϤϯ ϣϯϨϥϴ϶ϡ ϭϯϧ

Ϯϯ ϰϱϦϮϦϢϱϦϸϽ. σ
 ϯϳϣϦϳϦ 

ϴϫϡϧ
ϩϳϦ ϮϯϭϦϱϡ ϴϳϣϦϱϧ

ϥϦϮϩϪ ϣ ϰϯϱЀϥϫϦ ϣϯϨϱϡϲϳϡϮϩЀ.
1) ϋϯϬϩϸϦϲϳϣϯ ϳϦϰϬϯϳϼ

, ϣϼ
ϥϦϬЀϦϭϯϦ ϮϡϤϱϦϳϼ

ϭ ϳϦϬϯϭ, ϮϦ Ϩϡϣϩϲϩϳ ϯϳ ϣϦϺ
Ϧϲϳϣϡ, 

ϩϨ ϫϯϳϯϱϯϤϯ ϩϨϤϯϳϯϣϬϦϮϯ ϳϦϬϯ.
2) ϋϯϬϩϸϦϲϳϣϯ ϳϦϰϬϯϳϼ

, ϣϼ
ϥϦϬЀϦϭϯϦ ϮϡϤϱϦϳϼ

ϭ ϳϦϬϯϭ, Ϩϡϣϩϲϩϳ ϯϳ ϭϡϲϲϼ
 ϾϳϯϤϯ ϳϦϬϡ.

3) ϐ
ϱϩ ϯϲϳϼ

ϣϡϮϩϩ ϷϩϬϩϮϥϱϯϣ ϣ ϰϦϱϣϯϭ ϩ ϳϱϦϳϽϦϭ ϯϰϼ
ϳϡ϶ ϣϼ

ϥϦϬϩϬϯϲϽ 
ϯϥϩϮϡϫϯϣϯϦ ϫϯϬϩϸϦϲϳϣϯ ϳϦϰϬϯϳϼ

.
4) ϐ

ϱϩ ϯϲϳϼ
ϣϡϮϩϩ ϷϩϮϫϯϣϯϤϯ ϷϩϬϩϮϥϱϡ ϣ ϳϱϦϳϽϦϭ ϯϰϼ

ϳϦ ϣϼ
ϥϦϬϩϬϯϲϽ 

ϮϡϩϭϦϮϽϹ
ϦϦ ϫϯϬϩϸϦϲϳϣϯ ϳϦϰϬϯϳϼ

.
5) ϔϥϦϬϽϮϡЀ ϳϦϰϬϯЂϭϫϯϲϳϽ ϷϩϮϫϡ ϱϡϣϮϡ ϴϥϦϬϽϮϯϪ ϳϦϰϬϯЂϭϫϯϲϳϩ ϭϦϥϩ.

10. ω
ϲϰϯϬϽϨϴЀ ϱϦϨϴϬϽϳϡϳϼ

 ϯϰϼ
ϳϡ 3 ϩ ϴϸϩϳϼ

ϣϡЀ, ϸϳϯ ϣϯϥϼ
 Ϣϼ

Ϭϯ 200 ϭϬ, ϱϡϲϲϸϩϳϡϪϳϦ 
ϩϨϭϦϮϦϮϩϦ ϳϦϭϰϦϱϡϳϴϱϼ

 ϷϩϮϫϯϣϯϤϯ ϷϩϬϩϮϥϱϡ. ϔϥϦϬϽϮϡЀ ϳϦϰϬϯЂϭϫϯϲϳϽ ϣϯϥϼ
 

4200 
υ
ϧ

ϫϤ ×  °ϒ
, ϴϥϦϬϽϮϡЀ ϳϦϰϬϯЂϭϫϯϲϳϽ ϷϩϮϫϡ 400 

υ
ϧ

ϫϤ ×  °ϒ
. ϑϦϹ

ϦϮϩϦ ϯϵ
ϯϱϭϩϳϦ 

ϰϯ ϰϱϡϣϩϬϡϭ ϯϵ
ϯϱϭϬϦϮϩЀ Ϩϡϥϡϸ.

ϕ
ω
ψω

ϋ
ρ

    8 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ «ω

Ϩϭ
ϦϮϦϮϩϦ ϡϤϱϦϤϡϳϮϼ

϶ ϲϯϲϳϯЀϮϩϪ ϣϦϺ
Ϧϲϳϣϡ» (ϥϦϫϡϢϱϽ) 

σ
ρ
ϑω

ρ
ώ
ϓ 1

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϋ
ϩϰϦϮϩϦ – Ͼϳϯ ϰϱϯϷϦϲϲ:
a) ϴϣϦϬϩϸϦϮϩЀ ϳϦϭϰϦϱϡϳϴϱϼ

 ϳϦϬϡ ϢϦϨ ϩϨϭϦϮϦϮϩЀ ϡϤϱϦϤϡϳϮϯϤϯ ϲϯϲϳϯЀϮϩЀ 
ϣϦϺ

Ϧϲϳϣϡ,
b) ϴϭϦϮϽϹ

ϦϮϩЀ ϳϦϭϰϦϱϡϳϴϱϼ
 ϳϦϬϡ ϢϦϨ ϩϨϭϦϮϦϮϩЀ ϡϤϱϦϤϡϳϮϯϤϯ ϲϯϲϳϯЀϮϩЀ 

ϣϦϺ
Ϧϲϳϣϡ,

c) ϰϱϦϣϱϡϺ
ϦϮϩЀ ϧ

ϩϥϫϯϲϳϩ ϣ ϰϡϱ, ϰϱϯϩϲ϶ϯϥЀϺ
ϦϦ Ϯϡ ϰϯϣϦϱ϶Ϯϯϲϳϩ ϧ

ϩϥϫϯϲϳϩ,
d) ϩϮϳϦϮϲϩϣϮϯϤϯ ϰϦϱϦ϶ϯϥϡ ϧ

ϩϥϫϯϲϳϩ ϣ ϰϡϱ, ϰϱϯϩϲ϶ϯϥЀϺ
ϩϪ ϰϱϩ ϯϰϱϦϥϦϬЂϮϮϯϪ 

ϳϦϭϰϦϱϡϳϴϱϦ ϲ ϯϢϱϡϨϯϣϡϮϩϦϭ ϰϴϨϼ
ϱϽϫϯϣ ϰϡϱϡ ϰϯ ϣϲϦϭϴ ϯϢϻЂϭϴ ϧ

ϩϥϫϯϲϳϩ.
2. ό

ϦϳϮϩϭ ϴϳϱϯϭ Ϯϡ ϳϱϡϣϦ  ϭϯϧ
Ϯϯ ϴϣϩϥϦϳϽ ϱϯϲϴ. φЂ ϰϯЀϣϬϦϮϩϦ ϯϢϻЀϲϮЀϦϳϲЀ:

a) ϰϡϱϯϯϢϱϡϨϯϣϡϮϩϦϭ ϣϯϥϼ
,

b) ϫϯϮϥϦϮϲϡϷϩϦϪ ϣϯϥЀϮϯϤϯ ϰϡϱϡ,
c) ϮϡϤϱϦϣϡϮϩϦϭ ϣϯϥϼ

,
d) ϩϲϰϡϱϦϮϩϦϭ ϣϯϥϼ

.
3. ϔϲϳϡϮϯϣϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ ϭϦϧ

ϥϴ ϵ
ϩϨϩϸϦϲϫϯϪ ϣϦϬϩϸϩϮϯϪ,  ϦЂ ϢϴϫϣϦϮϮϼ

ϭ 
ϯϢϯϨϮϡϸϦϮϩϦϭ ϩ ϦϥϩϮϩϷϦϪ ϦЂ ϩϨϭϦϱϦϮϩЀ.

ϕ
ω
ψω

Ϙ
φ
ϒ
ϋ
ρ
Ϡ

 σ
φό

ω
Ϙ
ω
ώ
ρ

ςϔ
ϋ
σ
φ
ώ
ώ
Ϗ
φ

 
Ϗ
ςϏ

ψώ
ρϘ

φ
ώ
ω
φ

φ
υ
ω
ώ
ω
ϗ
Ϝ

 
ω
ψύ

φ
ϑφ

ώ
ω
Ϡ

1. ϔϥϦϬϽϮϡЀ ϳϦϰϬϯЂϭϫϯϲϳϽ ϣϦϺ
Ϧϲϳϣϡ

a) L
1) 

υ
ϧ

ϫϤ ×  °ϒ

2. ϔϥϦϬϽϮϡЀ ϳϦϰϬϯϳϡ ϫϯϮϥϦϮϲϡϷϩϩ
b) q

2) 
υ
ϧϫϤ

3. ϔϥϦϬϽϮϡЀ ϳϦϰϬϯϳϡ ϫϱϩϲϳϡϬϬϩϨϡϷϩϩ
c) 

3) %
4. ϔϥϦϬϽϮϡЀ ϳϦϰϬϯϳϡ ϲϤϯϱϡϮϩЀ ϳϯϰϬϩϣϡ

d) ͭ
4) υ

ϧ
e) c

5) υ
ϧ

 ×  °ϒ
ϫϤ

4. Ϗ
ϥϩϮϡϫϯϣϡЀ Ϭϩ ϣϮϴϳϱϦϮϮЀЀ ϾϮϦϱϤϩЀ 1 ϫϤ ϧ

ϩϥϫϯϤϯ Ͼϵ
ϩϱϡ ϩ 1 ϫϤ ϰϡϱϯϣ Ͼϵ

ϩϱϡ, 
ϣϨЀϳϼ

϶ ϰϱϩ ϳϦϭϰϦϱϡϳϴϱϦ ϫϩϰϦϮϩЀ?
a) ϣϮϴϳϱϦϮϮЀЀ ϾϮϦϱϤϩЀ ϯϥϩϮϡϫϯϣϡ,
b) ϴ ϰϡϱϯϣ Ͼϵ

ϩϱϡ ϣϮϴϳϱϦϮϮЀЀ ϾϮϦϱϤϩЀ ϭϦϮϽϹ
Ϧ,

c) ϴ ϰϡϱϯϣ Ͼϵ
ϩϱϡ ϣϮϴϳϱϦϮϮЀЀ ϾϮϦϱϤϩЀ ϢϯϬϽϹ

Ϧ,
d) ϮϦϬϽϨЀ ϥϡϳϽ ϯϥϮϯϨϮϡϸϮϼ

Ϫ ϯϳϣϦϳ .
5. σ

ϦϱϮϼ
 Ϭϩ ϲϬϦϥϴϿ

Ϻ
ϩϦ ϴϳϣϦϱϧ

ϥϦϮϩЀ?
A

) ϒ
ϫϯϱϯϲϳϽ ϩϲϰϡϱϦϮϩЀ ϧ

ϩϥϫϯϲϳϩ ϮϦ Ϩϡϣϩϲϩϳ ϯϳ ϰϬϯϺ
ϡϥϩ ϰϯϣϦϱ϶Ϯϯϲϳϩ.

ς) ϒ
ϫϯϱϯϲϳϽ ϩϲϰϡϱϦϮϩЀ ϧ

ϩϥϫϯϲϳϩ Ϩϡϣϩϲϩϳ ϯϳ ϱϯϥϡ ϧ
ϩϥϫϯϲϳϩ.

σ
) ϒ

ϫϯϱϯϲϳϽ ϩϲϰϡϱϦϮϩЀ ϧ
ϩϥϫϯϲϳϩ Ϩϡϣϩϲϩϳ ϯϳ ϳϦϭϰϦϱϡϳϴϱϼ

 ϧ
ϩϥϫϯϲϳϩ.

τ) ϒ
ϫϯϱϯϲϳϽ ϩϲϰϡϱϦϮϩЀ ϧ

ϩϥϫϯϲϳϩ Ϩϡϣϩϲϩϳ ϯϳ ϭϡϲϲϼ
 ϧ
ϩϥϫϯϲϳϩ

1) ϣϦϱϮϯ ρ
,

2) ϣϦϱϮϯ ς ϩ σ
,

3) ϣϦϱϮϯ ρ
 ϩ σ

,
4) ϣϲϦ ϴϳϣϦϱϧ

ϥϦϮϩЀ  ϣϦϱϮϼ
.



88
89

ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ
ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

6. ώ
ϡϸϦϱϳϩϳϦ Ϥϱϡϵϩϫ Ϩϡϣϩϲϩϭϯϲϳϩ ϳϦϭϰϦϱϡϳϴϱϼ

 ϣϦϺ
Ϧϲϳϣϡ ϯϳ ϣϱϦϭϦϮϩ ϥϬЀ ϰϱϯϷϦϲϲϡ 

ϮϡϤϱϦϣϡϮϩЀ ϲϣϩϮϷϡ ϯϳ 50 °ϒ
 ϥϯ 1500 °ϒ

 ϩ ϰϯϲϬϦϥϴϿ
Ϻ
ϦϤϯ ϦϤϯ ϯ϶Ϭϡϧ

ϥϦϮϩЀ ϥϯ 100 °ϒ
.

7. ώ
ϡ ϱϩϲϴϮϫϦ ϰϱϦϥϲϳϡϣϬϦϮ Ϥϱϡϵ

ϩϫ 
ϩϨϭϦϮϦϮϩЀ ϳϦϭϰϦϱϡϳϴϱϼ

 ϮϦϫϯϳϯϱϯϤϯ 
ϳϣϦϱϥϯϤϯ ϳϦϬϡ.

a) ϫϡϫϩϭ ϰϱϯϷϦϲϲϡϭ ϲϯϯϳϣϦϳϲϳϣϴϿ
ϳ 

ϴϸϡϲϳϫϩ Ϥϱϡϵ
ϩϫϡ σ

ϒ
 ϩ ϒ

D
?

b) ϥϬЀ ϫϡϫϯϤϯ ϣϦϺ
Ϧϲϳϣϡ ϲϯϲϳϡϣϬϦϮ 

ϥϡϮϮϼ
Ϫ Ϥϱϡϵ

ϩϫ?
c) σ

 ϫϡϫϯϪ ϳϯϸϫϦ (σ
 ϩϬϩ ϒ

) 
ϳϦϭϰϦϱϡϳϴϱϡ ϳϦϬϡ ϣϼ

Ϲ
Ϧ? 

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

8. ύ
ϯϧ

Ϯϯ Ϭϩ ϣ ϭϦϥϮϯϭ ϲϯϲϴϥϦ ϱϡϲϰϬϡϣϩϳϽ ϯϬϯϣϯ? ϐ
ϯϸϦϭϴ?

ϑϦϤϴϬЀϳ.
 ϔϔυ

9. σ
 ϾϫϲϰϦϱϩϭϦϮϳϡ϶, ϱϦϨϴϬϽϳϡϳϼ

 ϫϯϳϯϱϼ
϶ ϰϱϩϣϦϥϦϮϼ

 ϣ ϳϡϢϬϩϷϦ, ϩϨϴϸϡϬϯϲϽ 
ϫϯϬϩϸϦϲϳϣϯ ϳϦϰϬϯϳϼ

, ϣϼ
ϥϦϬЀϿ

Ϻ
ϦϦϲЀ ϰϱϩ ϯϲϳϼ

ϣϡϮϩϩ ϮϡϤϱϦϳϼ
϶ ϷϩϬϩϮϥϱϯϣ 

ϩϨ ϱϡϨϮϼ
϶ ϭϡϳϦϱϩϡϬϯϣ ϰϱϩ ϰϯϤϱϴϧ

ϦϮϩϩ ϩ϶ ϣ ϫϡϬϯϱϩϭϦϳϱ ϲ ϣϯϥϯϪ. σ
 ϳϡϢϬϩϷϦ 

t1  – ϮϡϸϡϬϽϮϡЀ ϳϦϭϰϦϱϡϳϴϱϡ ϷϩϬϩϮϥϱϯϣ, m
 – ϩ϶ ϭϡϲϲϡ. ϋϯϬϩϸϦϲϳϣϯ ϳϦϰϬϯϳϼ

, 
ϣϼ

ϥϦϬЀϦϭϯϦ ϷϩϬϩϮϥϱϡϭϩ, ϩϨϭϦϱЀϬϯϲϽ ϰϯ ϮϡϤϱϦϣϡϮϩϿ
 ϯϥϮϯϤϯ ϩ ϳϯϤϯ ϧ

Ϧ ϫϯϬϩϸϦϲϳϣϡ 
ϣϯϥϼ

, ϩϭϦϿ
Ϻ
ϦϪ ϣ ϫϡϧ

ϥϯϭ ϯϰϼ
ϳϦ ϮϡϸϡϬϽϮϴϿ

 ϳϦϭϰϦϱϡϳϴϱϴ 20 °ϒ
. ͇

t – ϩϨϭϦϮϦϮϩϦ 
ϳϦϭϰϦϱϡϳϴϱϼ

 ϣϯϥϼ
 ϰϯϲϬϦ ϯϰϴϲϫϡϮϩЀ ϷϩϬϩϮϥϱϡ ϩ ϴϲϳϡϮϯϣϬϦϮϩЀ ϳϦϰϬϯϣϯϤϯ 

ϱϡϣϮϯϣϦϲϩЀ ϣ ϫϡϬϯϱϩϭϦϳϱϦ. 
ࠪ

 ϯϰϼ
ϳϡ

1
2

3
4

ύ
ϡϳϦϱϩϡϬ ϷϩϬϩϮϥϱϡ

ύ
ϦϥϽ

ϗ
ϩϮϫ

ϗ
ϩϮϫ

ύ
ϦϥϽ

ύ
ϡϲϲϡ ϷϩϬϩϮϥϱϡ, m

, Ϥ
100

100
200

200
ώ
ϡϸϡϬϽϮϡЀ ϳϦϭϰϦϱϡϳϴϱϡ ϷϩϬϩϮϥϱϡ, t1 , °ϒ

100
50

100
100

ω
ϨϭϦϮϦϮϩϦ ϳϦϭϰϦϱϡϳϴϱϼ

 ϣϯϥϼ
, ͇

t, °ϒ
10

4
18

18
ω
Ϩ ϰϱϦϥϬϯϧ

ϦϮϮϯϤϯ ϰϦϱϦϸϮЀ ϣϼ
ϢϦϱϩϳϦ ϥϣϡ ϣϦϱϮϼ

϶ ϴϳϣϦϱϧ
ϥϦϮϩЀ, ϲϯϯϳϣϦϳϲϳϣϴϿ

Ϻ
ϩ϶ 

ϱϦϨϴϬϽϳϡϳϡϭ ϰϱϯϣϦϥϦϮϮϼ
϶ ϾϫϲϰϦϱϩϭϦϮϳϯϣ, ϦϲϬϩ ϳϦϰϬϯϣϼ

ϭϩ ϰϯϳϦϱЀϭϩ 
Ϯϡ ϮϡϤϱϦϣϡϮϩϦ ϫϡϬϯϱϩϭϦϳϱϡ ϩ ϯϫϱϴϧ

ϡϿ
Ϻ
ϦϤϯ ϣϯϨϥϴ϶ϡ ϭϯϧ

Ϯϯ ϰϱϦϮϦϢϱϦϸϽ. σ
 ϯϳϣϦϳϦ 

ϴϫϡϧ
ϩϳϦ ϮϯϭϦϱϡ ϴϳϣϦϱϧ

ϥϦϮϩϪ ϣ ϰϯϱЀϥϫϦ ϣϯϨϱϡϲϳϡϮϩЀ.
1) ϋϯϬϩϸϦϲϳϣϯ ϳϦϰϬϯϳϼ

, ϣϼ
ϥϦϬЀϦϭϯϦ ϮϡϤϱϦϳϼ

ϭ ϳϦϬϯϭ, ϮϦ Ϩϡϣϩϲϩϳ ϯϳ ϣϦϺ
Ϧϲϳϣϡ, 

ϩϨ ϫϯϳϯϱϯϤϯ ϩϨϤϯϳϯϣϬϦϮϯ ϳϦϬϯ.
2) ϋϯϬϩϸϦϲϳϣϯ ϳϦϰϬϯϳϼ

, ϣϼ
ϥϦϬЀϦϭϯϦ ϮϡϤϱϦϳϼ

ϭ ϳϦϬϯϭ, Ϩϡϣϩϲϩϳ ϯϳ ϭϡϲϲϼ
 ϾϳϯϤϯ ϳϦϬϡ.

3) ϐ
ϱϩ ϯϲϳϼ

ϣϡϮϩϩ ϷϩϬϩϮϥϱϯϣ ϣ ϰϦϱϣϯϭ ϩ ϳϱϦϳϽϦϭ ϯϰϼ
ϳϡ϶ ϣϼ

ϥϦϬϩϬϯϲϽ 
ϯϥϩϮϡϫϯϣϯϦ ϫϯϬϩϸϦϲϳϣϯ ϳϦϰϬϯϳϼ

.
4) ϐ

ϱϩ ϯϲϳϼ
ϣϡϮϩϩ ϷϩϮϫϯϣϯϤϯ ϷϩϬϩϮϥϱϡ ϣ ϳϱϦϳϽϦϭ ϯϰϼ

ϳϦ ϣϼ
ϥϦϬϩϬϯϲϽ 

ϮϡϩϭϦϮϽϹ
ϦϦ ϫϯϬϩϸϦϲϳϣϯ ϳϦϰϬϯϳϼ

.
5) ϔϥϦϬϽϮϡЀ ϳϦϰϬϯЂϭϫϯϲϳϽ ϷϩϮϫϡ ϱϡϣϮϡ ϴϥϦϬϽϮϯϪ ϳϦϰϬϯЂϭϫϯϲϳϩ ϭϦϥϩ.

10. ω
ϲϰϯϬϽϨϴЀ ϱϦϨϴϬϽϳϡϳϼ

 ϯϰϼ
ϳϡ 4 ϩ ϴϸϩϳϼ

ϣϡЀ, ϸϳϯ ϣϯϥϼ
 Ϣϼ

Ϭϯ 200 ϭϬ, ϱϡϲϲϸϩϳϡϪϳϦ 
ϩϨϭϦϮϦϮϩϦ ϳϦϭϰϦϱϡϳϴϱϼ

 ϭϦϥϮϯϤϯ ϷϩϬϩϮϥϱϡ. ϔϥϦϬϽϮϡЀ ϳϦϰϬϯЂϭϫϯϲϳϽ ϣϯϥϼ
4200 

υ
ϧ

ϫϤ ×  °ϒ
, ϴϥϦϬϽϮϡЀ ϳϦϰϬϯЂϭϫϯϲϳϽ ϭϦϥϩ 400  

υ
ϧ

ϫϤ ×  °ϒ
. ϑϦϹ

ϦϮϩϦ ϯϵ
ϯϱϭϩϳϦ 

ϰϯ ϰϱϡϣϩϬϡϭ ϯϵ
ϯϱϭϬϦϮϩЀ Ϩϡϥϡϸ.

ϕ
ω
ψω

ϋ
ρ
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ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ «ω

Ϩϭ
ϦϮϦϮϩϦ ϡϤϱϦϤϡϳϮϼ

϶ ϲϯϲϳϯЀϮϩϪ ϣϦϺ
Ϧϲϳϣϡ» (ϥϦϫϡϢϱϽ)

σ
ρ
ϑω

ρ
ώ
ϓ 2

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ώ
ϡϤϱϦϣϡϮϩϦ – Ͼϳϯ ϰϱϯϷϦϲϲ:
a) ϴϣϦϬϩϸϦϮϩЀ ϳϦϭϰϦϱϡϳϴϱϼ

 ϳϦϬϡ ϢϦϨ ϩϨϭϦϮϦϮϩЀ ϡϤϱϦϤϡϳϮϯϤϯ ϲϯϲϳϯЀϮϩЀ 
ϣϦϺ

Ϧϲϳϣϡ,
b) ϴϭϦϮϽϹ

ϦϮϩЀ ϳϦϭϰϦϱϡϳϴϱϼ
 ϳϦϬϡ ϢϦϨ ϩϨϭϦϮϦϮϩЀ ϡϤϱϦϤϡϳϮϯϤϯ ϲϯϲϳϯЀϮϩЀ 

ϣϦϺ
Ϧϲϳϣϡ,

c) ϰϱϦϣϱϡϺ
ϦϮϩЀ ϧ

ϩϥϫϯϲϳϩ ϣ ϰϡϱ, ϰϱϯϩϲ϶ϯϥЀϺ
ϦϦ Ϯϡ ϰϯϣϦϱ϶Ϯϯϲϳϩ ϧ

ϩϥϫϯϲϳϩ,
d) ϩϮϳϦϮϲϩϣϮϯϤϯ ϰϦϱϦ϶ϯϥϡ ϧ

ϩϥϫϯϲϳϩ ϣ ϰϡϱ, ϰϱϯϩϲ϶ϯϥЀϺ
ϩϪ ϰϱϩ ϯϰϱϦϥϦϬЂϮϮϯϪ 

ϳϦϭϰϦϱϡϳϴϱϦ ϲ ϯϢϱϡϨϯϣϡϮϩϦϭ ϰϴϨϼ
ϱϽϫϯϣ ϰϡϱϡ ϰϯ ϣϲϦϭϴ ϯϢϻЂϭϴ ϧ

ϩϥϫϯϲϳϩ.
2. ύ

ϡϬϽϸϩϫ ϮϡϬϩϬ ϣ ϲϳϡϫϡϮ ϤϯϱЀϸϦϤϯ ϸϡϿ
 ϩ ϨϡϢϼ

Ϭ ϦϤϯ Ϯϡ ϲϳϯϬϦ. σ
ϦϱϮϴϣϹ

ϩϲϽ 
ϸϦϱϦϨ ϳϱϩ ϸϡϲϡ ϯϮ ϨϡϭϦϳϩϬ, ϸϳϯ ϴϱϯϣϦϮϽ ϧ

ϩϥϫϯϲϳϩ ϣ ϲϳϡϫϡϮϦ ϰϯϮϩϨϩϬϲЀ. Ϟ
ϳϯ 

ϯϢϻЀϲϮЀϦϳϲЀ:
a) ϫϯϮϥϦϮϲϡϷϩϦϪ ϣϯϥϼ

,
b) ϫϱϩϲϳϡϬϬϩϨϡϷϩϦϪ ϲϳϦϫϬϡ,
c) ϯ϶Ϭϡϧ

ϥϦϮϩϦϭ ϣϯϥϼ
,

d) ϩϲϰϡϱϦϮϩϦϭ ϣϯϥϼ
.

3. ϔϲϳϡϮϯϣϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ ϭϦϧ
ϥϴ ϵ

ϩϨϩϸϦϲϫϯϪ ϣϦϬϩϸϩϮϯϪ, ϦЂ ϢϴϫϣϦϮϮϼ
ϭ 

ϯϢϯϨϮϡϸϦϮϩϦϭ ϩ ϦϥϩϮϩϷϦϪ ϦЂ ϩϨϭϦϱϦϮϩЀ.

ϕ
ω
ψω

Ϙ
φ
ϒ
ϋ
ρ
Ϡ

 σ
φό

ω
Ϙ
ω
ώ
ρ

ςϔ
ϋ
σ
φ
ώ
ώ
Ϗ
φ

 
Ϗ
ςϏ

ψώ
ρϘ

φ
ώ
ω
φ

φ
υ
ω
ώ
ω
ϗ
Ϝ

 
ω
ψύ

φ
ϑφ

ώ
ω
Ϡ

1. ϔϥϦϬϽϮϡЀ ϳϦϰϬϯЂϭϫϯϲϳϽ ϣϦϺ
Ϧϲϳϣϡ

a) L
1) 

υ
ϧ

ϫϤ ×  °ϒ

2. ϔϥϦϬϽϮϡЀ ϳϦϰϬϯϳϡ ϫϯϮϥϦϮϲϡϷϩϩ
b) q

2) 
υ
ϧϫϤ

3. ϔϥϦϬϽϮϡЀ ϳϦϰϬϯϳϡ ϫϱϩϲϳϡϬϬϩϨϡϷϩϩ
c) 

3) %
4. ϔϥϦϬϽϮϡЀ ϳϦϰϬϯϳϡ ϲϤϯϱϡϮϩЀ ϳϯϰϬϩϣϡ

d) ͭ
4) υ

ϧ
e) c

5) υ
ϧ

 ×  °ϒ
ϫϤ

4. Ϗ
ϥϩϮϡϫϯϣϡЀ Ϭϩ ϣϮϴϳϱϦϮϮЀЀ ϾϮϦϱϤϩЀ 1 ϫϤ ϳϣЂϱϥϯϪ ϭϦϥϩ ϩ 1 ϫϤ ϱϡϲϰϬϡϣϬϦϮϮϯϪ 

ϭϦϥϩ, ϣϨЀϳϼ
϶ ϰϱϩ ϳϦϭϰϦϱϡϳϴϱϦ ϰϬϡϣϬϦϮϩЀ?

a) ϣϮϴϳϱϦϮϮЀЀ ϾϮϦϱϤϩЀ ϯϥϩϮϡϫϯϣϡ,
b) ϴ ϳϣЂϱϥϯϪ ϭϦϥϩ ϣϮϴϳϱϦϮϮЀЀ ϾϮϦϱϤϩЀ ϢϯϬϽϹ

Ϧ,
c) ϴ ϳϣЂϱϥϯϪ ϭϦϥϩ ϣϮϴϳϱϦϮϮЀЀ ϾϮϦϱϤϩЀ ϭϦϮϽϹ

Ϧ,
d) ϮϦϬϽϨЀ ϥϡϳϽ ϯϥϮϯϨϮϡϸϮϼ

Ϫ ϯϳϣϦϳ.
5. σ

ϦϱϮϼ
 Ϭϩ ϲϬϦϥϴϿ

Ϻ
ϩϦ ϴϳϣϦϱϧ

ϥϦϮϩЀ?
ρ

) ϒ
ϫϯϱϯϲϳϽ ϩϲϰϡϱϦϮϩЀ ϧ

ϩϥϫϯϲϳϩ Ϩϡϣϩϲϩϳ ϯϳ ϱϯϥϡ ϧ
ϩϥϫϯϲϳϩ.

ς) ϒ
ϫϯϱϯϲϳϽ ϩϲϰϡϱϦϮϩЀ ϧ

ϩϥϫϯϲϳϩ ϮϦ Ϩϡϣϩϲϩϳ ϯϳ ϰϬϯϺ
ϡϥϩ ϰϯϣϦϱ϶Ϯϯϲϳϩ.

σ
) ϒ

ϫϯϱϯϲϳϽ ϩϲϰϡϱϦϮϩЀ ϧ
ϩϥϫϯϲϳϩ Ϩϡϣϩϲϩϳ ϯϳ ϳϦϭϰϦϱϡϳϴϱϼ

 ϧ
ϩϥϫϯϲϳϩ.

τ) ϒ
ϫϯϱϯϲϳϽ ϩϲϰϡϱϦϮϩЀ ϧ

ϩϥϫϯϲϳϩ ϮϦ Ϩϡϣϩϲϩϳ ϯϳ ϥϣϩϧ
ϦϮϩЀ ϣϯϨϥϴ϶ϡ 

Ϯϡϥ ϰϯϣϦϱ϶ϮϯϲϳϽϿ
 ϧ
ϩϥϫϯϲϳϩ.

a) ϣϦϱϮϯ ρ
,

b) ϣϦϱϮϯ ς ϩ σ
,

c) ϣϦϱϮϯ ρ
 ϩ σ

,
d) ϣϲϦ ϴϳϣϦϱϧ

ϥϦϮϩЀ ϣϦϱϮϼ
.
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ŕ
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ŊřŉŐŗ
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ŔŉŚŚŉŞ ŚřŎō
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ŉŔŤ
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ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ «Ϟ

ϬϦϫϳϱϩϨϡϷϩЀ ϳϦϬ. σ
ϩϥϼ

 ϾϬϦϫϳϱϩϸϦϲϫϩ϶ ϨϡϱЀϥϯϣ. 
ϒ
ϳϱϯϦϮϩϦ ϡϳϯϭ

ϡ» (ЀϮϣϡϱϽ) 
σ
ρ
ϑω

ρ
ώ
ϓ 2

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ώ
ϡ ϱϩϲϴϮϫϦ ϰϯϫϡϨϡϮ ϯϰϼ

ϳ, ϣ ϫϯϳϯϱϯϭ 
ϲϳϦϫϬЀϮϮϡЀ ϰϡϬϯϸϫϡ, ϰϱϦϥϣϡϱϩϳϦϬϽϮϯ ϰϯϳϦϱϳϡЀ 
ϯ Ϲ

ЂϬϫ, ϰϱϩϳЀϤϩϣϡϦϳ ϫ ϲϦϢϦ ϲϳϱϴϪϫϴ ϣϯϥϼ
. 

ϐ
ϯ ϱϦϨϴϬϽϳϡϳϡϭ ϯϰϼ

ϳϡ ϭϯϧ
Ϯϯ ϲϥϦϬϡϳϽ ϣϼ

ϣϯϥ, 
ϸϳϯ ϰϱϩ ϮϡϳϩϱϡϮϩϩ ϯ Ϲ

ЂϬϫ ϰϡϬϯϸϫϡ...
a) ϰϯϬϴϸϩϬϡ ϯϳϱϩϷϡϳϦϬϽϮϼ

Ϫ ϨϡϱЀϥ,
b) ϯϲϳϡϬϡϲϽ ϮϦϨϡϱЀϧ

ϦϮϮϯϪ,
c) ϰϯϬϴϸϩϬϡ ϨϡϱЀϥ ϮϦϩϨϣϦϲϳϮϯϤϯ ϨϮϡϫϡ,
d) ϰϯϬϴϸϩϬϡ ϰϯϬϯϧ

ϩϳϦϬϽϮϼ
Ϫ ϨϡϱЀϥ.

2. υ
ϯ ϲϳϦϱϧ

ϮЀ ϮϦϨϡϱЀϧ
ϦϮϮϯϤϯ ϾϬϦϫϳϱϯϲϫϯϰϡ ϥϯϳϱϯϮϴϬϩϲϽ ϰϡϬϯϸϫϯϪ, ϰϯϲϬϦ ϸϦϤϯ 

Ϭϩϲϳϯϸϫϩ ϾϬϦϫϳϱϯϲϫϯϰϡ ϱϡϨϯϹ
ϬϩϲϽ Ϯϡ ϮϦϫϯϳϯϱϼ

Ϫ ϴϤϯϬ. ώ
ϡ ϯϲϮϯϣϡϮϩϩ ϾϳϯϤϯ 

ϮϡϢϬϿ
ϥϦϮϩЀ ϭϯϧ

Ϯϯ ϴϳϣϦϱϧ
ϥϡϳϽ, ϸϳϯ ϰϡϬϯϸϫϡ Ϣϼ

Ϭϡ…
a) ϨϡϱЀϧ

ϦϮϡ ϰϯϬϯϧ
ϩϳϦϬϽϮϯ,

b) ϨϡϱЀϧ
ϦϮϡ ϰϯϬϯϧ

ϩϳϦϬϽϮϯ ϩϬϩ ϯϳϱϩϷϡϳϦϬϽϮϯ,
c) ϨϡϱЀϧ

ϦϮϡ ϯϳϱϩϷϡϳϦϬϽϮϯ,
d) ϮϦ ϨϡϱЀϧ

ϦϮϡ.
3. ψϡϱЀϧ

ϦϮϮϼ
Ϫ ϩ ϮϦϨϡϱЀϧ

ϦϮϮϼ
Ϫ ϭϦϳϡϬϬϩϸϦϲϫϩϦ Ϲ

ϡϱϼ
 ϲϯϦϥϩϮЀϿ

ϳ ϲϳϦϱϧ
ϮϦϭ 

Ϯϡ ϮϦϲϫϯϬϽϫϯ ϲϦϫϴϮϥ. ψϡϱЀϥ ϮϦ ϰϦϱϦϪϥЂϳ ϲ ϯϥϮϯϤϯ Ϲ
ϡϱϡ Ϯϡ ϥϱϴϤϯϪ, ϦϲϬϩ ϲϳϦϱϧ

ϦϮϽ 
ϢϴϥϦϳ ϩϨϤϯϳϯϣϬϦϮ ϩϨ…

a) ϧ
ϦϬϦϨϡ,

b) ϡϬϿ
ϭϩϮϩϪ,

c) ϾϢϯϮϩϳϡ,
d) ϲϦϱϦϢϱϡ.

4. ϐ
ϦϱϦϥ ϣ϶ϯϥϯϭ ϣ ϷϦ϶ ϰϯ ϩϨϤϯϳϯϣϬϦϮϩϿ

 ϾϬϦϫϳϱϯϮϮϼ
϶ ϰϬϡϳ ϲ ϭϩϫϱϯϲ϶Ϧϭϡϭϩ 

ϱϡϢϯϸϩϪ ϫϬϡϥϦϳ ϱϴϫϴ Ϯϡ ϨϡϨϦϭϬϦϮϮϼ
Ϫ ϰϱϯϣϯϥϮϩϫ ϩ ϲϳϯϩϳ Ϯϡ ϰϯϬϴ ϩϨ Ϥϱϡϵ

ϩϳϡ, 
ЀϣϬЀϿ

Ϻ
ϦϤϯϲЀ ϶ϯϱϯϹ

ϩϭ ϰϱϯϣϯϥϮϩϫϯϭ, ϥϬЀ ϳϯϤϯ ϸϳϯϢϼ
...

a) ϰϯϬϴϸϩϳϽ ϨϡϱЀϥ Ϣϯϥϱϯϲϳϩ,
b) ϰϯϬϴϸϩϳϽ ϰϯϬϯϧ

ϩϳϦϬϽϮϼ
Ϫ ϨϡϱЀϥ,

c) ϰϯϬϴϸϩϳϽ ϯϳϱϩϷϡϳϦϬϽϮϼ
Ϫ ϨϡϱЀϥ,

d) ϲϮЀϳϽ ϨϡϱЀϥ ϲϯ ϲϣϯϦϤϯ ϳϦϬϡ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

5. ϋ
ϡϫϩϭ ϨϡϱЀϥϯϭ Ϣϼ

Ϭ ϨϡϱЀϧ
ϦϮ ϾϬϦϫϳϱϯϲϫϯϰ? ϐ

ϴϮϫϳϩϱϯϭ 
ϰϯϫϡϨϡϮϯ ϰϦϱϣϯϮϡϸϡϬϽϮϯϦ ϰϯϬϯϧ

ϦϮϩϦ Ϭϩϲϳϯϸϫϯϣ (ϲϭ. ϱϩϲ.). 
6. ϒ

ϫϯϬϽϫϯ ϾϬϦϫϳϱϯϮϯϣ ϩ ϰϱϯϳϯϮϯϣ ϩϭϦϦϳ ϡϳϯϭ ϴϱϡϮϡ (U
)?

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

7. Ϗ
ϢЀϨϡϳϦϬϽϮϯ Ϭϩ ϥϬЀ ϾϬϦϫϳϱϩϨϡϷϩϩ ϳϦϬ ϳϦϱϦϳϽ ϩ϶ ϥϱϴϤ ϯ ϥϱϴϤϡ? ύ

ϯϧ
Ϯϯ 

Ϭϩ ϮϡϾϬϦϫϳϱϩϨϯϣϡϳϽ ϳϦϬϡ ϩϮϡϸϦ? φϲϬϩ ϥϡ, ϳϯ ϫϡϫ?
8. Ϙ

Ϧϭ ϶ϡϱϡϫϳϦϱϩϨϴϦϳϲЀ ϾϬϦϫϳϱϯϲϳϡϳϩϸϦϲϫϯϦ ϰϯϬϦ? Ϗ
ϳ ϫϡϫϩ϶ ϰϡϱϡϭϦϳϱϯϣ Ϩϡϣϩϲϩϳ 

϶ϡϱϡϫϳϦϱϩϲϳϩϫϡ ϰϯϬЀ?

ϑϦϤϴϬЀϳ.
 ϔϔυ

9. ϐ
ϱϩ ϲϳϯϬϫϮϯϣϦϮϩϩ ϣ ϣϡϫϴϴϭϦ ϩϯϮϡ C

u
+c ϩϯϮϯϭ Sl 3– ϯϢϱϡϨϴϦϳϲЀ ϯϥϮϡ ϸϡϲϳϩϷϡ. 

ψϡϱЀϥ ϾϳϯϪ ϸϡϲϳϩϷϼ
 ϢϴϥϦϳ ϱϡϣϦϮ…

a) 1,6 × 10
–19 ϋ

Ϭ,
b) –3,2 × 10

–19 ϋ
Ϭ,

c) –1,6 × 10
–19 ϋ

Ϭ,
d) 3,2 × 10

–19 ϋ
Ϭ.

10. ώ
ϡ ϱϩϲϴϮϫϦ ϰϱϦϥϲϳϡϣϬϦϮϡ ϭϯϥϦϬϽ ϸϡϲϳϩϷϼ

, ϲϯϲϳϯЀϺ
ϡЀ 

ϩϨ ϰϱϯϳϯϮϯϣ (+), ϮϦϪϳϱϯϮϯϣ ϩ ϾϬϦϫϳϱϯϮϯϣ (–). ϑϡϲϲϸϩϳϡϪϳϦ 
ϨϡϱЀϥ ϾϳϯϪ ϸϡϲϳϩϷϼ

.
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ϬϦϫϳϱϩϨϡϷϩЀ ϳϦϬ. σ
ϩϥϼ

 ϾϬϦϫϳϱϩϸϦϲϫϩ϶ ϨϡϱЀϥϯϣ. 
ϒ
ϳϱϯϦϮϩϦ ϡϳϯϭ

ϡ» (ЀϮϣϡϱϽ)
σ
ρ
ϑω

ρ
ώ
ϓ 1

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. σ
ϯϨϥϴϹ

Ϯϼ
Ϫ ϱϦϨϩϮϯϣϼ

Ϫ Ϲ
ϡϱϩϫ ϰϯϳϦϱϬϩ ϯ ϣϯϬϯϲϼ

 
ϩ ϰϱϩϬϯϧ

ϩϬϩ ϫ ϲϴ϶ϯϭϴ ϰϯϳϯϬϫϴ. ϙ
ϡϱϩϫ «ϰϱϩϬϩϰ» 

ϫ ϰϯϳϯϬϫϴ, ϳϡϫ ϫϡϫ…
a) ϮϦ ϨϡϱЀϧ

ϦϮ,
b) ϨϡϱЀϧ

ϦϮ ϯϳϱϩϷϡϳϦϬϽϮϯ,
c) ϨϡϱЀϧ

ϦϮ ϰϯϬϯϧ
ϩϳϦϬϽϮϯ,

d) ϨϡϱЀϧ
ϦϮ ϨϡϱЀϥϯϭ ϮϦϩϨϣϦϲϳϮϯϤϯ ϨϮϡϫϡ.

2. ϐ
ϱϩ ϲϯϰϱϩϫϯϲϮϯϣϦϮϩϩ ϨϡϱЀϧ

ϦϮϮϯϪ ϰϡϬϯϸϫϩ ϲϯ ϲϳϦϱϧ
ϮϦϭ ϮϦϨϡϱЀϧ

ϦϮϮϯϤϯ 
ϾϬϦϫϳϱϯϲϫϯϰϡ ϦϤϯ Ϭϩϲϳϯϸϫϩ ϱϡϨϯϹ

ϬϩϲϽ. ϐ
ϯϲϬϦ ϰϱϩϫϯϲϮϯϣϦϮϩЀ ϫ ϮϦϭϴ ϣϳϯϱϯϪ 

ϰϡϬϯϸϫϩ Ϭϩϲϳϯϸϫϩ ϭϤϮϯϣϦϮϮϯ ϰϱϩϹ
Ϭϩ ϣ ϮϡϸϡϬϽϮϯϦ ϰϯϬϯϧ

ϦϮϩϦ, ϡ ϨϡϳϦϭ ϲϮϯϣϡ 
ϱϡϨϯϹ

ϬϩϲϽ. Ϟ
ϳϯ ϨϮϡϸϩϳ, ϸϳϯ ϣϳϯϱϡЀ ϰϡϬϯϸϫϡ…

a) ϨϡϱЀϧ
ϦϮϡ ϨϡϱЀϥϯϭ ϰϱϯϳϩϣϯϰϯϬϯϧ

ϮϯϤϯ ϨϮϡϫϡ,
b) ϮϦ ϨϡϱЀϧ

ϦϮϡ,
c) ϨϡϱЀϧ

ϦϮϡ ϨϡϱЀϥϯϭ ϳϯϤϯ ϧ
Ϧ ϨϮϡϫϡ, ϸϳϯ ϩ ϰϦϱϣϡЀ,

d) ϭϯϧ
Ϧϳ Ϣϼ

ϳϽ ϨϡϱЀϧ
ϦϮϡ ϫϡϫ ϰϯϬϯϧ

ϩϳϦϬϽϮϯ, ϳϡϫ ϩ ϯϳϱϩϷϡϳϦϬϽϮϯ.
3. ψϡϱЀϧ

ϦϮϮϼ
Ϫ ϩ ϮϦϨϡϱЀϧ

ϦϮϮϼ
Ϫ ϭϦϳϡϬϬϩϸϦϲϫϩϦ Ϲ

ϡϱϼ
 ϲϯϦϥϩϮЀϿ

ϳ ϲϳϦϱϧ
ϮϦϭ. ψϡϱЀϥ 

ϰϦϱϦϪϥЂϳ ϲ ϯϥϮϯϤϯ Ϲ
ϡϱϡ Ϯϡ ϥϱϴϤϯϪ, ϦϲϬϩ ϲϳϦϱϧ

ϦϮϽ ϩϨϤϯϳϯϣϬϦϮ ϩϨ…
a) ϲϳϦϫϬϡ,
b) ϾϢϯϮϩϳϡ,
c) ϨϯϬϯϳϡ,
d) ϵ

ϡϱϵ
ϯϱϡ.

4. Ϟ
ϬϦϫϳϱϩϫϩ ϰϱϩ ϱϡϢϯϳϦ ϲ ϾϬϦϫϳϱϯϰϱϯϣϯϥϫϯϪ ϸϡϲϳϯ ϩϲϰϯϬϽϨϴϿ

ϳ ϭϦϳϡϬϬϩϸϦϲϫϴϿ
 

ϯϳϣϦϱϳϫϴ ϲ ϰϬϡϲϳϭϡϲϲϯϣϯϪ ϱϴϸϫϯϪ. ϔ
 ϯϳϣϦϱϳϯϫ ϱϴϸϫϩ ϥϦϬϡϿ

ϳ ϰϬϡϲϳϭϡϲϲϯϣϼ
ϭϩ, 

ϰϯϳϯϭϴ ϸϳϯ ϰϯ ϲϱϡϣϮϦϮϩϿ
 ϲ ϭϦϳϡϬϬϯϭ ϰϬϡϲϳϭϡϲϲϡ ЀϣϬЀϦϳϲЀ…

1) ϢϯϬϦϦ ϥϦϹ
Ϧϣϼ

ϭ ϭϡϳϦϱϩϡϬϯϭ,
2) ϢϯϬϦϦ ϬϦϤϫϩϭ ϭϡϳϦϱϩϡϬϯϭ,
3) ϶ϯϱϯϹ

ϩϭ ϰϱϯϣϯϥϮϩϫϯϭ,
4) ϶ϯϱϯϹ

ϩϭ ϥϩϾϬϦϫϳϱϩϫϯϭ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

5. ϋ
ϡϫϩϭ ϨϡϱЀϥϯϭ ϨϡϱЀϧ

ϦϮϡ ϰϡϬϯϸϫϡ? ϐ
ϴϮϫϳϩϱϯϭ ϰϯϫϡϨϡϮϯ 

ϰϦϱϣϯϮϡϸϡϬϽϮϯϦ ϰϯϬϯϧ
ϦϮϩϦ Ϭϩϲϳϯϸϫϯϣ (ϲϭ. ϱϩϲ.).

6. ϒ
ϫϯϬϽϫϯ ϾϬϦϫϳϱϯϮϯϣ ϩ ϰϱϯϳϯϮϯϣ ϩϭϦϦϳ ϡϳϯϭ ϶Ϭϯϱϡ (C

l)?

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

7. Ϗ
ϢЀϨϡϳϦϬϽϮϯ Ϭϩ ϥϬЀ ϾϬϦϫϳϱϩϨϡϷϩϩ ϳϦϬ ϳϦϱϦϳϽ ϩ϶ ϥϱϴϤ ϯ ϥϱϴϤϡ? ύ

ϯϧ
Ϯϯ 

Ϭϩ ϮϡϾϬϦϫϳϱϩϨϯϣϡϳϽ ϳϦϬϡ ϩϮϡϸϦ? φϲϬϩ ϥϡ, ϳϯ ϫϡϫ?
8. Ϙ

ϳϯ ϶ϡϱϡϫϳϦϱϩϨϴϦϳ ϮϡϰϱЀϧ
ЂϮϮϯϲϳϽ? Ϗ

ϳ ϫϡϫϩ϶ ϰϡϱϡϭϦϳϱϯϣ ϯϮϡ Ϩϡϣϩϲϩϳ?

ϑϦϤϴϬЀϳ.
 ϔϔυ

9. ϐ
ϱϩ ϲϳϯϬϫϮϯϣϦϮϩϩ ϣ ϣϡϫϴϴϭϦ ϩϯϮϯϣ H

2- ϩ S
+ ϯϢϱϡϨϴϦϳϲЀ ϯϥϮϡ ϸϡϲϳϩϷϡ. ψϡϱЀϥ 

ϾϳϯϪ ϸϡϲϳϩϷϼ
 ϢϴϥϦϳ ϱϡϣϦϮ…

a) 1,6 × 10
–19 ϋ

Ϭ,
b) –3,2 × 10

–19 ϋ
Ϭ,

c) –1,6 × 10
–19 ϋ

Ϭ,
d) 3,2 × 10

–19 ϋ
Ϭ.

10. ώ
ϡ ϱϩϲϴϮϫϦ ϰϱϦϥϲϳϡϣϬϦϮϡ ϭϯϥϦϬϽ ϸϡϲϳϩϷϼ

, ϲϯϲϳϯЀϺ
ϡЀ 

ϩϨ ϰϱϯϳϯϮϯϣ (+), ϮϦϪϳϱϯϮϯϣ ϩ ϾϬϦϫϳϱϯϮϯϣ (–). ϑϡϲϲϸϩϳϡϪϳϦ 
ϨϡϱЀϥ ϾϳϯϪ ϸϡϲϳϩϷϼ

. 
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ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ϕ
ω
ψω

ϋ
ρ

8 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ «Ϟ

ϬϦϫϳϱϩϸϦϲϫϩϪ ϳϯϫ» (ϭϡϱϳ)
σ
ρ
ϑω

ρ
ώ
ϓ 2

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϋ
ϡϫϯϦ(-ϩϦ) ϩϨ ϲϬϦϥϴϿ

Ϻ
ϩ϶ ϴϳϣϦϱϧ

ϥϦϮϩϪ ЀϣϬЀϦϳϲЀ ϣϦϱϮϼ
ϭ?

ρ
. ϒ

ϩϬϡ ϳϯϫϡ ϱϡϣϮϡ ϯϳϮϯϹ
ϦϮϩϿ

 ϨϡϱЀϥϡ, ϰϱϯ϶ϯϥЀϺ
ϦϤϯ ϸϦϱϦϨ ϰϯϰϦϱϦϸϮϯϦ 

ϲϦϸϦϮϩϦ ϰϱϯϣϯϥϮϩϫϡ Ϩϡ ϯϰϱϦϥϦϬЂϮϮϼ
Ϫ ϰϱϯϭϦϧ

ϴϳϯϫ ϣϱϦϭϦϮϩ, ϫ Ͼϳϯϭϴ 
ϰϱϯϭϦϧ

ϴϳϫϴ ϣϱϦϭϦϮϩ.
ς. ϒ

ϩϬϡ ϳϯϫϡ Ϯϡ ϴϸϡϲϳϫϦ ϷϦϰϩ ϯϢϱϡϳϮϯ ϰϱϯϰϯϱϷϩϯϮϡϬϽϮϡ ϮϡϰϱЀϧ
ϦϮϩϿ

.
σ

. σ
ϯϬϽϳϭϦϳϱ ϰϯϥϫϬϿ

ϸϡϦϳϲЀ ϣ ϷϦϰϽ ϰϯϲϬϦϥϯϣϡϳϦϬϽϮϯ ϲ ϰϱϩϢϯϱϯϭ, ϣ ϫϯϳϯϱϯϭ 
Ϯϡϥϯ ϩϨϭϦϱϩϳϽ ϮϡϰϱЀϧ

ϦϮϩЀ.
a) ϣϦϱϮϯ ρ

,
b) ϣϦϱϮϯ ς ϩ σ

,
c) ϣϦϱϮϯ ρ

 ϩ ς,
d) ϣϲϦ ϴϳϣϦϱϧ

ϥϦϮϩЀ ϣϦϱϮϼ
.

2. ϔϲϳϡϮϯϣϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ ϭϦϧ
ϥϴ ϾϬϦϭϦϮϳϯϭ ϾϬϦϫϳϱϩϸϦϲϫϯϪ ϷϦϰϩ ϩ ϦϤϯ ϴϲϬϯϣϮϼ

ϭ 
ϯϢϯϨϮϡϸϦϮϩϦϭ, ϰϱϩϭϦϮЀϦϭϼ

ϭ Ϯϡ ϲ϶Ϧϭϡ϶ .
Ϟό

φ
ύ
φ
ώ
ϓ

 Ϟό
φ
ϋ
ϓ
ϑω

Ϙ
φ
ϒ
ϋ
Ϗ
ϊ

 ϗ
φ
ϐ
ω

ϔ
ϒ
ό
Ϗ
σ
ώ
Ϗ
φ

 Ϗ
ςϏ

ψώ
ρϘ

φ
ώ
ω
φ

ρ
) ϣϯϬϽϳϭϦϳϱ

1) 
ς) Ϭϡϭϰϡ

2) 
σ

) ϫϬϿ
ϸ

3) 
τ) ϲϯϦϥϩϮϦϮϩϦ ϰϱϯϣϯϥϯϣ

4) 
V

3. Ϗ
ϰϱϦϥϦϬϩϳϦ ϰϱϩϢϯϱ, ϷϦϮϴ ϥϦϬϦϮϩЀ 

ϩ ϰϯϫϡϨϡϮϩЀ Ϯϡ ϦϤϯ Ϲ
ϫϡϬϦ.

4. ώ
ϡϱϩϲϴϪϳϦ ϲ϶Ϧϭϴ ϾϬϦϫϳϱϩϸϦϲϫϯϪ 

ϷϦϰϩ, ϩϨϯϢϱϡϧ
ЂϮϮϯϪ Ϯϡ ϱϩϲϴϮϫϦ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

5. σ
 ϰϡϲϰϯϱϳϦ ϶ϯϬϯϥϩϬϽϮϩϫϡ ϮϡϰϩϲϡϮϯ «220 σ

; 0,4 ρ
». 

Ϙ
Ϧϭϴ ϰϱϩϭϦϱϮϯ ϱϡϣϮϡ ϭϯϺ

ϮϯϲϳϽ ϶ϯϬϯϥϩϬϽϮϩϫϡ?
6. ϋ

ϡϫϯϦ ϫϯϬϩϸϦϲϳϣϯ ϳϦϰϬϯϳϼ
 ϣϼ

ϥϦϬϩϳ Ϩϡ ϰϱϯϭϦϧ
ϴϳϯϫ 

ϣϱϦϭϦϮϩ ϯϳ 10 ϥϯ 40 ϲ ϱϦϨϩϲϳϯϱ ϲϯϰϱϯϳϩϣϬϦϮϩϦϭ 
30 Ϗ

ϭ? (ψϡϣϩϲϩϭϯϲϳϽ ϲϩϬϼ
 ϳϯϫϡ Ϯϡ ϮϦϭ ϯϳ ϣϱϦϭϦϮϩ 

ϩϨϯϢϱϡϧ
ϦϮϡ Ϯϡ Ϥϱϡϵ

ϩϫϦ).

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

7. ϐ
ϱϩϣϦϥϩϳϦ ϰϱϩϭϦϱ(-ϼ

) ϭϡϤϮϩϳϮϯϤϯ ϥϦϪϲϳϣϩЀ ϾϬϦϫϳϱϩϸϦϲϫϯϤϯ ϳϯϫϡ.

ϑϦϤϴϬЀϳ.
 ϔϔυ

8. ώ
ϡϪϥϩϳϦ ϲϯϰϱϯϳϩϣϬϦϮϩϦ ϭϦϥϮϯϤϯ 

ϰϱϯϣϯϥϮϩϫϡ ϥϬϩϮϯϪ 80 ϭ ϩ ϰϬϯϺ
ϡϥϽϿ

 
ϰϯϰϦϱϦϸϮϯϤϯ ϲϦϸϦϮϩЀ 17 ϭϭ

2. (ϔϥϦϬϽϮϯϦ 
ϲϯϰϱϯϳϩϣϬϦϮϩϦ ϭϦϥϩ 0,017 Ϗ

ϭ × ϭϭ
2/ϭ.) 

9. ϔ
ϸϡϲϳϯϫ ϷϦϰϩ ϲϯϲϳϯϩϳ ϩϨ ϳϱϦ϶ 

ϰϱϯϣϯϥϮϩϫϯϣ: R
1  = 2 Ϗ

ϭ, R
2  = 4 Ϗ

ϭ, 
R

3  = 5 Ϗ
ϭ. ρ

ϭϰϦϱϭϦϳϱ ρ
1 ϰϯϫϡϨϼ

ϣϡϦϳ 
ϲϩϬϴ ϳϯϫϡ 20 ρ

. Ϗ
ϰϱϦϥϦϬϩϳϦ ϰϯϫϡϨϡϮϩЀ 

ϣϯϬϽϳϭϦϳϱϡ V
 ϩ ϡϭϰϦϱϭϦϳϱϯϣ

  ρ
2  ϩ ρ

3 .

ϕ
ω
ψω

ϋ
ρ

    8 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ «Ϟ

ϬϦϫϳϱϩϸϦϲϫϩϪ ϳϯϫ» (ϭϡϱϳ)
σ
ρ
ϑω

ρ
ώ
ϓ 1

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϋ
ϡϫϯϦ(-ϩϦ) ϩϨ ϲϬϦϥϴϿ

Ϻ
ϩ϶ ϴϳϣϦϱϧ

ϥϦϮϩϪ ЀϣϬЀϦϳϲЀ ϣϦϱϮϼ
ϭ?

ρ
. ϒ

ϩϬϡ ϳϯϫϡ ϱϡϣϮϡ ϯϳϮϯϹ
ϦϮϩϿ

 ϣϱϦϭϦϮϩ, ϣ ϳϦϸϦϮϩϦ ϫϯϳϯϱϯϤϯ ϨϡϱЀϥ ϰϱϯ϶ϯϥϩϳ 
ϸϦϱϦϨ ϰϯϰϦϱϦϸϮϯϦ ϲϦϸϦϮϩϦ ϰϱϯϣϯϥϮϩϫϡ, ϫ Ͼϳϯϭϴ ϨϡϱЀϥϴ.
ς. ϒ

ϩϬϡ ϳϯϫϡ Ϯϡ ϴϸϡϲϳϫϦ ϷϦϰϩ ϯϢϱϡϳϮϯ ϰϱϯϰϯϱϷϩϯϮϡϬϽϮϡ ϲϯϰϱϯϳϩϣϬϦϮϩϿ
.

σ
. ρ

ϭϰϦϱϭϦϳϱ ϰϯϥϫϬϿ
ϸϡϦϳϲЀ ϣ ϷϦϰϽ ϰϡϱϡϬϬϦϬϽϮϯ ϰϱϩϢϯϱϴ, ϣ ϫϯϳϯϱϯϭ Ϯϡϥϯ 

ϩϨϭϦϱϩϳϽ ϲϩϬϴ ϳϯϫϡ.
a) ϣϦϱϮϯ ρ

,
b) ϣϦϱϮϯ ς,
c) ϣϦϱϮϯ ρ

 ϩ ς,
d) ϣϲϦ ϴϳϣϦϱϧ

ϥϦϮϩЀ ϮϦϣϦϱϮϼ
.

2. ϔϲϳϡϮϯϣϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ ϭϦϧ
ϥϴ ϾϬϦϭϦϮϳϯϭ ϾϬϦϫϳϱϩϸϦϲϫϯϪ ϷϦϰϩ ϩ ϦϤϯ ϴϲϬϯϣϮϼ

ϭ 
ϯϢϯϨϮϡϸϦϮϩϦϭ, ϰϱϩϭϦϮЀϦϭϼ

ϭ Ϯϡ ϲ϶Ϧϭϡ϶.

Ϟό
φ
ύ
φ
ώ
ϓ

 Ϟό
φ
ϋ
ϓ
ϑω

Ϙ
φ
ϒ
ϋ
Ϗ
ϊ

 ϗ
φ
ϐ
ω

ϔ
ϒ
ό
Ϗ
σ
ώ
Ϗ
φ

 Ϗ
ςϏ

ψώ
ρϘ

φ
ώ
ω
φ

ρ
) Ϭϡϭϰϡ

1) 
ς) ϫϬϿ

ϸ
2) 

σ
) ϣϯϬϽϳϭϦϳϱ

3) 
τ) ϲϯϦϥϩϮϦϮϩϦ ϰϱϯϣϯϥϯϣ

4) 
V

3. Ϗ
ϰϱϦϥϦϬϩϳϦ ϰϱϩϢϯϱ, ϷϦϮϴ ϥϦϬϦϮϩЀ 

ϩ ϰϯϫϡϨϡϮϩЀ Ϯϡ ϦϤϯ Ϲ
ϫϡϬϦ.

4. ώ
ϡϱϩϲϴϪϳϦ ϲ϶Ϧϭϴ ϾϬϦϫϳϱϩϸϦϲϫϯϪ 

ϷϦϰϩ, ϩϨϯϢϱϡϧ
ЂϮϮϯϪ Ϯϡ ϱϩϲϴϮϫϦ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

5. σ
 ϰϡϲϰϯϱϳϦ ϭϩϫϱϯϣϯϬϮϯϣϯϪ ϰϦϸϩ ϮϡϰϩϲϡϮϯ 

«220 σ
; 3,4 ρ

». Ϙ
Ϧϭϴ ϰϱϩϭϦϱϮϯ ϱϡϣϮϡ ϭϯϺ

ϮϯϲϳϽ ϰϦϸϩ?
6. ϋ

ϡϫϯϦ ϫϯϬϩϸϦϲϳϣϯ ϳϦϰϬϯϳϼ
 ϣϼ

ϥϦϬϩϳ Ϩϡ 6 ϭ
ϩϮϴϳ 

ϱϦϨϩϲϳϯϱ ϲϯϰϱϯϳϩϣϬϦϮϩϦϭ
 50 Ϗ

ϭ
? (Ϩϡϣϩϲϩϭ

ϯϲϳϽ ϲϩϬϼ
 

ϳϯϫϡ Ϯϡ ϮϦϭ
 ϯϳ ϣϱϦϭ

ϦϮϩ ϩϨϯϢϱϡϧ
ϦϮϡ Ϯϡ Ϥϱϡϵ

ϩϫϦ).

ϋϯϭϭϴϮϩϫ.
 ϔϔυ 

7. ϐ
ϱϩϣϦϥϩϳϦ ϰϱϩϭϦϱ(-ϼ

) ϶ϩϭϩϸϦϲϫϯϤϯ ϥϦϪϲϳϣϩЀ ϾϬϦϫϳϱϩϸϦϲϫϯϤϯ ϳϯϫϡ.

ϑϦϤϴϬЀϳ.
 ϔϔυ

8. ώ
ϡϪϥϩϳϦ ϲϯϰϱϯϳϩϣϬϦϮϩϦ ϡϬϿ

ϭϩϮϩϦϣϯϤϯ ϰϱϯϣϯϥϮϩϫϡ ϥϬϩϮϯϪ 90 ϭ ϩ ϰϬϯϺ
ϡϥϽϿ

 
ϰϯϰϦϱϦϸϮϯϤϯ ϲϦϸϦϮϩЀ 14 ϭϭ

2. (ϔϥϦϬϽϮϯϦ ϲϯϰϱϯϳϩϣϬϦϮϩϦ ϡϬϿ
ϭϩϮϩЀ 0,028 Ϗ

ϭ × ϭϭ
2/ϭ.) 

9. ϔ
ϸϡϲϳϯϫ ϷϦϰϩ ϲϯϲϳϯϩϳ ϩϨ ϳϱϦ϶ 

ϰϱϯϣϯϥϮϩϫϯϣ: R
1  = 20 Ϗ

ϭ, R
2  = 10 Ϗ

ϭ, 
R

3  = 15 Ϗ
ϭ. Ϗ

ϰϱϦϥϦϬϩϳϦ ϰϯϫϡϨϡϮϩЀ 
ϣϯϬϽϳϭϦϳϱϯϣ V

1  ϩ V
2 ϩ ϡϭϰϦϱϭϦϳϱϯϣ ρ

1  
ϩ ρ

2 , ϦϲϬϩ ϡϭϰϦϱϭϦϳϱ ρ
3  ϰϯϫϡϨϼ

ϣϡϦϳ 
ϲϩϬϴ ϳϯϫϡ 2 ρ

.



94
95

ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ
ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

7. ρ
ϮϳϯϮ ϮϦϲ ϣ ϫϡϱϭϡϮϦ ϫϴϱϳϫϩ ϨϡϱЀϧ

ϦϮϮϼ
Ϫ ϡϫϫϴϭϴϬЀϳϯϱ ϯϳ ϭϯϢϩϬϽϮϯϤϯ ϳϦϬϦϵ

ϯϮϡ 
ϣϭϦϲϳϦ ϲϯ ϲϣЀϨϫϯϪ ϫϬϿ

ϸϦϪ. ϋϯϤϥϡ ϯϮ ϲϴϮϴϬ ϱϴϫϴ ϣ ϫϡϱϭϡϮ, ϯϫϡϨϡϬϯϲϽ, ϸϳϯ ϫϬϿ
ϸϩ 

ϩ ϡϫϫϴϭϴϬЀϳϯϱ ϤϯϱЀϸϩϦ. Ϗ
ϳϭϦϳϽϳϦ, ϫϡϫϡЀ ϩϨ ϤϩϰϯϳϦϨ ϰϱϯϩϨϯϹ

ϦϥϹ
ϦϤϯ ЀϣϬЀϦϳϲЀ 

ϰϱϡϣϩϬϽϮϯϪ.
a) ρ

ϫϫϴϭϴϬЀϳϯϱϴ ϩ ϫϬϿ
ϸϡϭ ϰϦϱϦϥϡϬϯϲϽ ϮϦϫϯϳϯϱϯϦ ϫϯϬϩϸϦϲϳϣϯ ϳϦϰϬϯϳϼ

 ϳϦϬϡ 
ϸϦϬϯϣϦϫϡ ϰϴϳϦϭ ϳϦϰϬϯϰϱϯϣϯϥϮϯϲϳϩ.
b) ϋ

ϬϿ
ϸϩ ϩ ϡϫϫϴϭϴϬЀϳϯϱ ϰϱϩ ϶ϯϥϽϢϦ ϳϦϱϬϩϲϽ ϥϱϴϤ ϯ ϥϱϴϤϡ ϩ ϮϡϤϱϦϬϩϲϽ 

ϢϬϡϤϯϥϡϱЀ ϱϡϢϯϳϦ ϲϩϬϼ
 ϳϱϦϮϩЀ.

c) ϋ
ϬϿ

ϸϩ ϨϡϭϫϮϴϬϩ ϫϬϦϭϭϼ
 ϡϫϫϴϭϴϬЀϳϯϱϡ ϩ ϮϡϤϱϦϬϩϲϽ ϢϬϡϤϯϥϡϱЀ ϱϡϢϯϳϦ 

ϣϯϨϮϩϫϹ
ϦϤϯ ϭϡϤϮϩϳϮϯϤϯ ϰϯϬЀ.

d) ϋ
ϬϿ

ϸϩ ϨϡϭϫϮϴϬϩ ϫϬϦϭϭϼ
 ϡϫϫϴϭϴϬЀϳϯϱϡ ϩ ϮϡϤϱϦϬϩϲϽ ϢϬϡϤϯϥϡϱЀ ϱϡϢϯϳϦ 

ϣϯϨϮϩϫϹ
ϦϤϯ ϾϬϦϫϳϱϩϸϦϲϫϯϤϯ ϰϯϬЀ.

8. Ϟ
ϬϦϫϳϱϩϸϦϲϫϯϦ ϲϯϰϱϯϳϩϣϬϦϮϩϦ ϭϦϳϡϬϬϩϸϦϲϫϯϤϯ ϰϱϯϣϯϥϡ ϴϣϦϬϩϸϩϣϡϦϳϲЀ
a) ϰϱϩ ϴϣϦϬϩϸϦϮϩϩ ϦϤϯ ϥϬϩϮϼ

 ϩ ϰϬϯϺ
ϡϥϩ ϰϯϰϦϱϦϸϮϯϤϯ ϲϦϸϦϮϩЀ ϣ 2 ϱϡϨϡ;

b) ϰϱϩ ϴϣϦϬϩϸϦϮϩϩ ϦϤϯ ϥϬϩϮϼ
 ϩ ϴϭϦϮϽϹ

ϦϮϩϩ ϰϬϯϺ
ϡϥϩ ϰϯϰϦϱϦϸϮϯϤϯ ϲϦϸϦϮϩЀ 

ϣ 2 ϱϡϨϡ;
c) ϰϱϩ ϴϭϦϮϽϹ

ϦϮϩϩ ϦϤϯ ϥϬϩϮϼ
 ϩ ϰϬϯϺ

ϡϥϩ ϰϯϰϦϱϦϸϮϯϤϯ ϲϦϸϦϮϩЀ ϣ 2 ϱϡϨϡ;
d) ϰϱϩ ϴϭϦϮϽϹ

ϦϮϩϩ ϦϤϯ ϥϬϩϮϼ
 ϩ ϴϣϦϬϩϸϦϮϩϩ ϰϬϯϺ

ϡϥϩ ϰϯϰϦϱϦϸϮϯϤϯ ϲϦϸϦϮϩЀ 
ϣ 2 ϱϡϨϡ.

9. φϲϬϩ ϭϡϬϦϮϽϫϡЀ Ϭϡϭϰϯϸϫϡ Ϯϡ϶ϯϥϩϳϲЀ ϣ ϵ
ϯϫϴϲϦ ϲϯϢϩϱϡϿ

Ϻ
ϦϪ ϬϩϮϨϼ

, ϳϯ ϦЂ 
ϩϨϯϢϱϡϧ

ϦϮϩϦ
a) ЀϣϬЀϦϳϲЀ ϥϦϪϲϳϣϩϳϦϬϽϮϼ

ϭ ϩ Ϯϡ϶ϯϥϩϳϲЀ Ϯϡ ϱϡϲϲϳϯЀϮϩϩ ϥϣϴ϶ ϵ
ϯϫϴϲϮϼ

϶ 
ϱϡϲϲϳϯЀϮϩϪ ϯϳ ϷϦϮϳϱϡ ϬϩϮϨϼ

;
b) ЀϣϬЀϦϳϲЀ ϭϮϩϭϼ

ϭ ϩ Ϯϡ϶ϯϥϩϳϲЀ Ϯϡ ϱϡϲϲϳϯЀϮϩϩ ϥϣϴ϶ ϵ
ϯϫϴϲϮϼ

϶ ϱϡϲϲϳϯЀϮϩϪ 
ϯϳ ϷϦϮϳϱϡ ϬϩϮϨϼ

;
c) ЀϣϬЀϦϳϲЀ ϭϮϩϭϼ

ϭ ϩ Ϯϡ϶ϯϥϩϳϲЀ ϯϳ ϷϦϮϳϱϡ ϬϩϮϨϼ
 Ϯϡ ϱϡϲϲϳϯЀϮϩϩ, ϱϡϣϮϯϭ 

ϰϯϬϯϣϩϮϦ ϵ
ϯϫϴϲϮϯϤϯ;

d) ϮϦ ϵ
ϯϱϭϩϱϴϦϳϲЀ, ϰϯϲϫϯϬϽϫϴ Ϭϴϸϩ ϰϯϲϬϦ ϰϱϦϬϯϭϬϦϮϩЀ ϣ ϬϩϮϨϦ ϰϡϱϡϬϬϦϬϽϮϼ

 
ϥϱϴϤ ϥϱϴϤϴ.

10. Ϗ
ϳϭϦϳϽϳϦ, Ϯϡ ϫϡϫϯϭ ϱϩϲϴϮϫϦ ϰϱϡϣϩϬϽϮϯ ϰϯϫϡϨϡϮ ϶ϯϥ ϯϳϱϡϧ

ϦϮϮϯϤϯ Ϭϴϸϡ ϲϣϦϳϡ 
ϰϱϩ ϰϡϥϦϮϩϩ ϦϤϯ Ϯϡ ϤϱϡϮϩϷϴ ϱϡϨϥϦϬϡ ϥϣϴ϶ ϲϱϦϥ ϣϯϨϥϴ϶ – ϣϯϥϡ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
ϔϔυ

11. ώ
ϡ ϯϲϮϯϣϡϮϩϩ Ϥϱϡϵ

ϩϫϡ Ϩϡϣϩϲϩϭϯϲϳϩ 
ϳϦϭϰϦϱϡϳϴϱϼ

 t ϣϯϥϼ
 ϯϳ ϣϱϦϭϦϮϩ ϭϯϧ

Ϯϯ 
ϴϳϣϦϱϧ

ϥϡϳϽ, ϸϳϯ ϣ ϳϦϸϦϮϩϦ ϳϱϦϳϽϦϪ 
ϭϩϮϴϳϼ

 ϮϡϢϬϿ
ϥϦϮϩЀ ϳϦϭϰϦϱϡϳϴϱϡ ϣϯϥϼ

 
ϴϣϦϬϩϸϩϬϡϲϽ Ϯϡ…

12. ϞϬϦϫϳϱϯϸϡϪϮϩϫ ϩϭϦϦϳ ϭϯϺ
ϮϯϲϳϽ 2 ϫσ

ϳ, ϡ ϶ϯϬϯϥϩϬϽϮϩϫ – 100 σ
ϳ 

ϰϱϩ ϮϡϰϱЀϧ
ϦϮϩϩ 220 σ

. ω
ϨϯϬЀϷϩЀ ϰϱϯϣϯϥϯϣ, ϰϯϥϣϯϥЀϺ

ϩ϶ ϫ ϱϯϨϦϳϫϦ ϮϡϰϱЀϧ
ϦϮϩϦ 

220 σ
, ϮϡϸϩϮϡϦϳ ϰϬϡϣϩϳϽϲЀ ϰϱϩ ϲϩϬϦ ϳϯϫϡ 5 ρ

. ϐ
ϱϡϣϩϬϡ ϰϱϯϳϩϣϯϰϯϧ

ϡϱϮϯϪ 
ϢϦϨϯϰϡϲϮϯϲϳϩ ϣ Ͼϳϯϭ ϲϬϴϸϡϦ

a) ϮϦ ϰϯϨϣϯϬЀϿ
ϳ ϣϫϬϿ

ϸϩϳϽ ϣ ϱϯϨϦϳϫϴ Ϯϩ ϸϡϪϮϩϫ, Ϯϩ ϶ϯϬϯϥϩϬϽϮϩϫ;
b) ϰϯϨϣϯϬЀϿ

ϳ ϣϫϬϿ
ϸϩϳϽ ϣ ϱϯϨϦϳϫϴ ϳϯϬϽϫϯ ϸϡϪϮϩϫ;

c) ϰϯϨϣϯϬЀϿ
ϳ ϣϫϬϿ

ϸϩϳϽ ϣ ϱϯϨϦϳϫϴ ϳϯϬϽϫϯ ϶ϯϬϯϥϩϬϽϮϩϫ;
d) ϰϯϨϣϯϬЀϿ

ϳ ϣϫϬϿ
ϸϩϳϽ ϣ ϱϯϨϦϳϫϴ ϯϥϮϯϣϱϦϭϦϮϮϯ ϩ ϸϡϪϮϩϫ, ϩ ϶ϯϬϯϥϩϬϽϮϩϫ 

(ϸϦϱϦϨ ϳϱϯϪϮϩϫ).

ϕ
ω
ψω

ϋ
ρ

8 ϫϬϡϲϲ
ς
ϡϮϫ ϥϡϮϮϼ

϶ ϥϬЀ ϰϱϯϦϫϳϩϱϯϣϡϮϩЀ ϤϯϥϯϣϯϪ ϫϯϮϳϱϯϬϽϮϯϪ ϱϡϢϯϳϼ
 

σ
ρ
ϑω

ρ
ώ
ϓ 1

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϋϯϬϢϴ ϲ ϣϯϥϯϪ ϲϮϡϸϡϬϡ ϯϰϴϲϳϩϬϡ ϲ ϰϯϬϫϩ Ϯϡ ϲϳϯϬϦ, ϡ ϨϡϳϦϭ ϮϡϤϱϦϬϩ. σ
ϮϴϳϱϦϮϮЀЀ 

ϾϮϦϱϤϩЀ ϣϯϥϼ
...

a) ϩϨϭϦϮϩϬϡϲϽ ϣ ϯϢϯϩ϶ ϰϱϯϷϦϲϲϡ϶,
b) ϩϨϭϦϮϩϬϡϲϽ ϳϯϬϽϫϯ ϣ ϰϦϱϣϯϭ ϰϱϯϷϦϲϲϦ,
c) ϩϨϭϦϮϩϬϡϲϽ ϳϯϬϽϫϯ ϣϯ ϣϳϯϱϯϭ ϰϱϯϷϦϲϲϦ,
d) ϮϦ ϩϨϭϦϮϩϬϡϲϽ Ϯϩ ϣ ϯϥϮϯϭ ϰϱϯϷϦϲϲϦ.

2. σ
 ϶ϯϬϯϥϮϴϿ

 ϰϯϤϯϥϴ ϣ Ϲ
ϦϱϲϳЀϮϯϭ ϲϣϩϳϦϱϦ ϳϦϰϬϦϦ, ϸϦϭ ϣ ϮϦϪϬϯϮϯϣϯϪ ϱϴϢϡϹ

ϫϦ, 
ϰϯϳϯϭϴ ϸϳϯ...

a) ϳϦϰϬϯϰϱϯϣϯϥϮϯϲϳϽ Ϲ
Ϧϱϲϳϩ ϢϯϬϽϹ

Ϧ, ϸϦϭ ϮϦϪϬϯϮϡ,
b) ϳϦϰϬϯϰϱϯϣϯϥϮϯϲϳϽ Ϲ

Ϧϱϲϳϩ ϭϦϮϽϹ
Ϧ, ϸϦϭ ϮϦϪϬϯϮϡ,

c) Ϲ
ϦϱϲϳϽ ϣϼ

ϥϦϬЀϦϳ ϣ ϯϫϱϴϧ
ϡϿ

Ϻ
ϦϦ ϰϱϯϲϳϱϡϮϲϳϣϯ ϾϮϦϱϤϩϩ ϢϯϬϽϹ

Ϧ, ϸϦϭ ϮϦϪϬϯϮ,
d) Ϲ

ϦϱϲϳϽ ϰϯϤϬϯϺ
ϡϦϳ ϩϨ ϯϫϱϴϧ

ϡϿ
Ϻ
ϦϤϯ ϰϱϯϲϳϱϡϮϲϳϣϡ ϾϮϦϱϤϩϩ ϢϯϬϽϹ

Ϧ, ϸϦϭ 
ϮϦϪϬϯϮ.

3. ϋ
ϐ
υ

 ϾϬϦϫϳϱϯϥϣϩϤϡϳϦϬЀ ϰϯϥϻϦϭϮϯϤϯ ϫϱϡϮϡ ϱϡϣϦϮ 90%
. Ϟ

ϳϯ ϯϨϮϡϸϡϦϳ, ϸϳϯ...
a) ϫϱϡϮ ϭϯϧ

Ϧϳ ϰϯϥϮЀϳϽ ϤϱϴϨ Ϯϡ ϣϼ
ϲϯϳϴ, ϲϯϲϳϡϣϬЀϿ

Ϻ
ϴϿ

 90%
 ϯϳ ϥϬϩϮϼ

 ϳϱϯϲϡ 
ϫϱϡϮϡ;
b) ϫϱϡϮ ϭϯϧ

Ϧϳ ϰϯϥϮЀϳϽ ϤϱϴϨ, ϲϯϲϳϡϣϬЀϿ
Ϻ
ϩϪ ϰϯ ϭϡϲϲϦ 90%

 ϯϳ ϭϡϲϲϼ
 ϫϱϡϮϡ;

c) 90%
 ϰϯϳϱϦϢϬЀϦϭϯϪ ϥϣϩϤϡϳϦϬϦϭ ϾϬϦϫϳϱϯϾϮϦϱϤϩϩ ϩϥЂϳ Ϯϡ ϲϯϣϦϱϹ

ϦϮϩϦ 
ϭϦ϶ϡϮϩϸϦϲϫϯϪ ϱϡϢϯϳϼ

;
d) 90%

 ϰϯϳϱϦϢϬЀϦϭϯϪ ϥϣϩϤϡϳϦϬϦϭ ϾϬϦϫϳϱϯϾϮϦϱϤϩϩ ϩϥЂϳ Ϯϡ ϮϡϤϱϦϣϡϮϩϦ ϥϦϳϡϬϦϪ 
ϥϣϩϤϡϳϦϬЀ ϩ ϯϫϱϴϧ

ϡϿ
Ϻ
ϦϪ ϲϱϦϥϼ

.
4. ϐ

ϯϫϡϨϡϮϩЀ ϲϴ϶ϯϤϯ ϩ ϣϬϡϧ
ϮϯϤϯ ϳϦϱϭϯϭϦϳϱϯϣ ϰϲϩ϶ϱϯϭϦϳϱϡ ϱϡϣϮϼ

 20 °ϒ
. Ϟ

ϳϯ 
ϯϨϮϡϸϡϦϳ, ϸϳϯ…

a) ϰϲϩ϶ϱϯϭϦϳϱ ϲϬϯϭϡϮ,
b) ϯϳϮϯϲϩϳϦϬϽϮϡЀ ϣϬϡϧ

ϮϯϲϳϽ ϣϯϨϥϴ϶ϡ 0%
,

c) ϯϳϮϯϲϩϳϦϬϽϮϡЀ ϣϬϡϧ
ϮϯϲϳϽ ϣϯϨϥϴ϶ϡ 20%

,
d) ϯϳϮϯϲϩϳϦϬϽϮϡЀ ϣϬϡϧ

ϮϯϲϳϽ ϣϯϨϥϴ϶ϡ 100%
.

5. ώ
ϡ ϱϩϲϴϮϫϦ ϰϯϫϡϨϡϮϼ

 ϭϯϥϦϬϩ ϳϱЂ϶ ϸϡϲϳϩϷ, ϲϯϲϳϯЀϺ
ϩ϶ ϩϨ ϰϱϯϳϯϮϯϣ, ϾϬϦϫϳϱϯϮϯϣ 

ϩ ϮϦϪϳϱϯϮϯϣ. ϋ
ϡϫϡЀ ϩϨ ϭϯϥϦϬϦϪ ϲϯϯϳϣϦϳϲϳϣϴϦϳ ϩϯϮϴ ϲ ϨϡϱЀϥϯϭ +3,2 × 10

–19ϋ
Ϭ?

a) ρ
,

b) ς,
c) σ

,
d) Ϯϩ ϯϥϮϡ ϩϨ ϭϯϥϦϬϦϪ.

6. υ
ϣϡ ϭϦϳϡϬϬϩϸϦϲϫϩ϶ ϰϱϯϣϯϥϡ, ϯϥϩϮ ϩϨ ϫϯϳϯϱϼ

϶ ϩϭϦϦϳ ϰϬϡϲϳϩϫϯϣϴϿ
 ϩϨϯϬЀϷϩϿ

, 
ϡ ϣϳϯϱϯϪ ϮϦ ϩϭϦϦϳ, ϰϯϲϬϦϥϯϣϡϳϦϬϽϮϯ ϰϯϥϲϯϦϥϩϮЀϿ

ϳ ϫ ϫϬϦϭϭϡϭ ϡϫϫϴϭϴϬЀϳϯϱϡ 
ϸϦϱϦϨ ϫϬϿ

ϸ. ϐ
ϯϲϬϦ Ϩϡϭϼ

ϫϡϮϩЀ ϫϬϿ
ϸϡ ϭϡϤϮϩϳϮϯϦ ϰϯϬϦ ϣϯϫϱϴϤ ϰϱϯϣϯϥϡ

a) ϣϯϨϮϩϫϡϦϳ ϳϯϬϽϫϯ ϣ ϰϦϱϣϯϭ ϲϬϴϸϡϦ,
b) ϣϯϨϮϩϫϡϦϳ ϳϯϬϽϫϯ ϣϯ ϣϳϯϱϯϭ ϲϬϴϸϡϦ,
c) ϣϯϨϮϩϫϡϦϳ ϩ ϣ ϰϦϱϣϯϭ, ϩ ϣϯ ϣϳϯϱϯϭ ϲϬϴϸϡЀ϶,
d) ϮϦ ϣϯϨϮϩϫϡϦϳ Ϯϩ ϣ ϰϦϱϣϯϭ, Ϯϩ ϣϯ ϣϳϯϱϯϭ ϲϬϴϸϡϦ.



96
97

ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ
ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ϕ
ω
ψω

ϋ
ρ

8 ϫϬϡϲϲ
ς
ϡϮϫ ϥϡϮϮϼ

϶ ϥϬЀ ϰϱϯϦϫϳϩϱϯϣϡϮϩЀ ϤϯϥϯϣϯϪ ϫϯϮϳϱϯϬϽϮϯϪ ϱϡϢϯϳϼ
 

σ
ρ
ϑω

ρ
ώ
ϓ 2

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϐ
ϯϲϬϦ ϳϯϤϯ ϫϡϫ ϲϯϲϴϥ ϲ ϶ϯϬϯϥϮϼ

ϭ ϸϡϦϭ ϰϯϲϳϡϣϩϬϩ Ϯϡ ϤϯϱЀϸϴϿ
 ϰϬϩϳϴ, ϸϡϩϮϫϩ 

ϮϡϸϡϬϩ ϰϯϥϮϩϭϡϳϽϲЀ ϲϮϩϨϴ ϣ ϣϦϱ϶. ϐ
ϱϩ Ͼϳϯϭ ϩϨϭϦϮϦϮϩϦ ϣϮϴϳϱϦϮϮϦϪ ϾϮϦϱϤϩϩ 

ϣϦϱ϶Ϯϩ϶ ϲϬϯϦϣ ϧ
ϩϥϫϯϲϳϩ...

a) ϮϦ ϰϱϯϩϲ϶ϯϥϩϳ,
b) ϰϱϯϩϲ϶ϯϥϩϳ Ϩϡ ϲϸϦϳ ϲϯϣϦϱϹ

ϦϮϩЀ ϭϦ϶ϡϮϩϸϦϲϫϯϪ ϱϡϢϯϳϼ
 ϸϡϩϮϯϫ,

c) ϰϱϯϩϲ϶ϯϥϩϳ ϳϯϬϽϫϯ Ϩϡ ϲϸϦϳ ϳϦϰϬϯϰϱϯϣϯϥϮϯϲϳϩ ϧ
ϩϥϫϯϲϳϩ,

d) ϰϱϯϩϲ϶ϯϥϩϳ Ϩϡ ϲϸϦϳ ϫϯϮϣϦϫϷϩϩ ϩ ϳϦϰϬϯϰϱϯϣϯϥϮϯϲϳϩ ϧ
ϩϥϫϯϲϳϩ.

2. σ
 ϲϣϦϳϬϯϪ ϯϥϦϧ

ϥϦ ϬϦϳϯϭ ϸϦϬϯϣϦϫϴ ϫϯϭϵ
ϯϱϳϮϦϦ, ϸϦϭ ϣ ϳϦϭϮϯϪ, ϰϯϳϯϭϴ 

ϸϳϯ ϲϣϦϳϬϡЀ ϯϥϦϧ
ϥϡ...

a) ϯϢϬϡϥϡϦϳ ϢϯϬϽϹ
ϦϪ ϳϦϰϬϯЂϭϫϯϲϳϽϿ

,
b) ϯϢϬϡϥϡϦϳ ϢϯϬϽϹ

ϦϪ ϳϦϰϬϯϰϱϯϣϯϥϮϯϲϳϽϿ
,

c) ϬϴϸϹ
Ϧ ϯϳϱϡϧ

ϡϦϳ ϲϯϬϮϦϸϮϼ
Ϧ Ϭϴϸϩ,

d) ϬϴϸϹ
Ϧ ϰϯϤϬϯϺ

ϡϦϳ ϲϯϬϮϦϸϮϼ
Ϧ Ϭϴϸϩ.

3. φϲϬϩ ϾϬϦϫϳϱϯϥϣϩϤϡϳϦϬϽ ϩ ϳϦϰϬϯϣϯϪ ϥϣϩϤϡϳϦϬϽ ϩϭϦϿ
ϳ ϯϥϩϮϡϫϯϣϼ

Ϫ ϋ
ϐ
υ

, ϳϯ Ͼϳϯ 
ϯϨϮϡϸϡϦϳ, ϸϳϯ ϯϢϡ ϥϣϩϤϡϳϦϬЀ...

a) ϣϼ
ϱϡϢϡϳϼ

ϣϡϿ
ϳ ϯϥϩϮϡϫϯϣϯϦ ϫϯϬϩϸϦϲϳϣϯ ϳϦϰϬϯϳϼ

 Ϩϡ ϯϥϩϮϡϫϯϣϯϦ ϣϱϦϭЀ;
b) ϣϼ

ϱϡϢϡϳϼ
ϣϡϿ

ϳ ϯϥϩϮϡϫϯϣϯϦ ϫϯϬϩϸϦϲϳϣϯ ϾϬϦϫϳϱϯϾϮϦϱϤϩϩ ϰϱϩ ϯϥϩϮϡϫϯϣϯϭ 
ϫϯϬϩϸϦϲϳϣϦ ϾϮϦϱϤϩϩ, ϰϯϬϴϸϡϦϭϯϭ ϩϨϣϮϦ;
c) ϲϯϣϦϱϹ

ϡϿ
ϳ ϯϥϩϮϡϫϯϣϴϿ

 ϭϦ϶ϡϮϩϸϦϲϫϴϿ
 ϱϡϢϯϳϴ ϰϱϩ ϯϥϩϮϡϫϯϣϯϭ ϫϯϬϩϸϦϲϳϣϦ 

ϾϮϦϱϤϩϩ, ϰϯϬϴϸϡϦϭϯϭ ϩϨϣϮϦ;
d) ϩϭϦϿ

ϳ ϯϥϩϮϡϫϯϣϴϿ
 ϭϯϺ

ϮϯϲϳϽ.
4. ϒϴ϶ϯϪ ϩ ϣϬϡϧ

Ϯϼ
Ϫ ϳϦϱϭϯϭϦϳϱϼ

 ϰϲϩ϶ϱϯϭϦϳϱϡ ϰϯϫϡϨϼ
ϣϡϿ

ϳ ϯϥϩϮϡϫϯϣϴϿ
 

ϳϦϭϰϦϱϡϳϴϱϴ. σ
ϼ
ϢϦϱϩϳϦ ϣϦϱϮϯϦ ϴϳϣϦϱϧ

ϥϦϮϩϦ
a) ϰϲϩ϶ϱϯϭϦϳϱ ϲϬϯϭϡϮ,
b) ϥϬЀ ϴϲϳϡϮϯϣϬϦϮϩЀ ϣϬϡϧ

Ϯϯϲϳϩ ϣϯϨϥϴ϶ϡ Ϯϴϧ
Ϯϯ ϨϮϡϳϽ ϨϮϡϸϦϮϩϦ ϾϳϯϪ 

ϳϦϭϰϦϱϡϳϴϱϼ
,

c) ϯϳϮϯϲϩϳϦϬϽϮϡЀ ϣϬϡϧ
ϮϯϲϳϽ ϣϯϨϥϴ϶ϡ 0%

,
d) ϯϳϮϯϲϩϳϦϬϽϮϡЀ ϣϬϡϧ

ϮϯϲϳϽ ϣϯϨϥϴ϶ϡ 100,%
5. ώ

ϡ ϱϩϲϴϮϫϦ ϰϯϫϡϨϡϮϼ
 ϭϯϥϦϬϩ ϳϱЂ϶ ϸϡϲϳϩϷ, ϲϯϲϳϯЀϺ

ϩ϶ ϩϨ ϰϱϯϳϯϮϯϣ , ϾϬϦϫϳϱϯϮϯϣ 
ϩ ϮϦϪϳϱϯϮϯϣ. ϋ

ϡϫϡЀ ϩϨ ϭϯϥϦϬϦϪ ϲϯϯϳϣϦϳϲϳϣϴϦϳ ϩϯϮϴ ϲ ϨϡϱЀϥϯϭ –1,6 × 10
–19 ϋ

Ϭ?

a) ρ
,

b) ς,
c) σ

,
d) Ϯϩ ϯϥϮϡ ϩϨ ϭϯϥϦϬϦϪ.

6. ϐ
ϬϡϲϳϭϡϲϲϯϣϴϿ

 ϰϡϬϯϸϫϴ ϮϡϾϬϦϫϳϱϩϨϯϣϡϬϩ, ϰϯϳϦϱϦϣ ϯ Ϲ
ϦϱϲϳϽ, ϡ ϨϡϳϦϭ 

ϰϱϩϢϬϩϨϩϬϩ ϫ ϲϳϡϬϽϮϯϪ ϭϡϤϮϩϳϮϯϪ ϲϳϱϦϬϫϦ. ϒ
ϳϱϦϬϫϡ ϰϯϣϦϱϮϴϬϡϲϽ ϫ ϰϡϬϯϸϫϦ 

ϢϬϩϧ
ϡϪϹ

ϩϭ ϯϲϳϱϩϦϭ ϢϬϡϤϯϥϡϱЀ ϥϦϪϲϳϣϩϿ
a) ϭϡϤϮϩϳϮϯϤϯ ϰϯϬЀ ϲϳϱϦϬϫϩ Ϯϡ ϩϨϢϼ

ϳϯϸϮϼ
Ϧ ϾϬϦϫϳϱϯϮϼ

 ϰϡϬϯϸϫϩ;
b) ϭϡϤϮϩϳϮϯϤϯ ϰϯϬЀ ϲϳϱϦϬϫϩ Ϯϡ ϾϬϦϫϳϱϩϸϦϲϫϯϦ ϰϯϬϦ ϰϡϬϯϸϫϩ;
c) ϾϬϦϫϳϱϩϸϦϲϫϯϤϯ ϰϯϬЀ ϰϡϬϯϸϫϩ Ϯϡ ϲϣϯϢϯϥϮϼ

Ϧ ϾϬϦϫϳϱϯϮϼ
 ϲϳϡϬϽϮϯϪ ϲϳϱϦϬϫϩ;

d) ϾϬϦϫϳϱϩϸϦϲϫϯϤϯ ϰϯϬЀ ϰϡϬϯϸϫϩ Ϯϡ ϭϡϤϮϩϳϮϯϦ ϰϯϬϦ ϲϳϱϦϬϫϩ.

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

13. ώ
ϡ ϱϩϲϴϮϫϦ ϩϨϯϢϱϡϧ

ϦϮϡ ϾϬϦϫϳϱϩϸϦϲϫϡЀ ϷϦϰϽ. ϋ
ϡϫϯϦ ϨϮϡϸϦϮϩϦ ϰϯϫϡϨϼ

ϣϡϦϳ 
ϩϨϭϦϱϩϳϦϬϽϮϼ

Ϫ ϰϱϩϢϯϱ ϲ ϴϸϦϳϯϭ ϰϯϤϱϦϹ
Ϯϯϲϳϩ ϣ ϰϯϬϯϣϩϮϴ ϷϦϮϼ

 ϥϦϬϦϮϩЀ 
ϩ ϥϬЀ ϫϡϫϯϤϯ ϾϬϦϭϦϮϳϡ (ϩϬϩ ϫϡϫϩ϶ ϾϬϦϭϦϮϳϯϣ) ϷϦϰϩ?

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

14. ϐ
ϱϩ ϳϱϦϮϩϩ ϲϳϦϫϬϡ ϯ Ϲ

ЂϬϫ ϲϳϦϫϬϯ ϨϡϱЀϧ
ϡϦϳϲЀ ϰϯϬϯϧ

ϩϳϦϬϽϮϯ. Ϙ
ϳϯ ϰϱϯϩϲ϶ϯϥϩϳ 

ϣ ϰϱϯϷϦϲϲϦ ϾϬϦϫϳϱϩϨϡϷϩϩ?
15. ϐ

ϱϯϡϮϡϬϩϨϩϱϴϪϳϦ ϥϡϮϮϼ
Ϧ ϳϡϢϬϩϷϼ

 ϱϦϨϴϬϽϳϡϳϯϣ ϾϫϲϰϦϱϩϭϦϮϳϡ 
ϰϯ ϩϲϲϬϦϥϯϣϡϮϩϿ

 Ϩϡϣϩϲϩϭϯϲϳϩ ϲϩϬϼ
 ϳϯϫϡ ϣ ϰϱϯϣϯϥϮϩϫϦ ϯϳ ϮϡϰϱЀϧ

ϦϮϩЀ Ϯϡ ϦϤϯ 
ϫϯϮϷϡ϶. Ϗ

ϰϩϹ
ϩϳϦ, ϸϳϯ ϢϴϥϦϳ ϰϱϯϩϲ϶ϯϥϩϳϽ ϲ ϲϯϰϱϯϳϩϣϬϦϮϩϦϭ ϰϱϯϣϯϥϮϩϫϡ ϲ ϱϯϲϳϯϭ 

ϰϱϩϬϯϧ
ϦϮϮϯϤϯ ϫ ϮϦϭϴ ϮϡϰϱЀϧ

ϦϮϩЀ.
U

, σ
2

4
6

8
10

I, ρ
0,5

1,0
1,5

1,8
2,0

16. ϐ
ϱϩϭϦϱϯϭ ϩϲϰϯϬϽϨϯϣϡϮϩЀ ϸϦϬϯϣϦϫϯϭ ϨϮϡϮϩϪ ϯ ϨϡϫϯϮϯϭϦϱϮϯϲϳЀ϶ ϰϱϯϳϦϫϡϮϩЀ 

ϫϯϮϣϦϫϷϩϩ ЀϣϬЀϦϳϲЀ
a) ϰϱϩϭϦϮϦϮϩϦ ϰϯϬϼ

϶ ϫϩϱϰϩϸϦϪ ϣ ϲϳϱϯϩϳϦϬϽϲϳϣϦ;
b) ϯϫϱϡϹ

ϩϣϡϮϩϦ ϫϯϱϰϴϲϯϣ ϲϡϭϯϬϦϳϯϣ ϲϣϦϳϬϯϪ ϫϱϡϲϫϯϪ;
c) ϰϱϩϭϦϮϦϮϩϦ Ϣϼ

ϳϯϣϼ
϶ ϣϦϮϳϩϬЀϳϯϱϯϣ ϣ ϧ

ϡϱϫϩϪ ϬϦϳϮϩϪ ϥϦϮϽ;
d) ϫϱϦϰϬϦϮϩϦ ϱϡϥϩϡϳϯϱϯϣ ϷϦϮϳϱϡϬϽϮϯϤϯ ϯϳϯϰϬϦϮϩЀ ϣϮϩϨϴ ϲϳϦϮϼ

.
17. σ

 ϳϦϰϬϯϩϨϯϬϩϱϯϣϡϮϮϯϭ ϲϯϲϴϥϦ ϲϭϦϹ
ϡϬϩ 200 Ϥ ϫϩϰЀϺ

ϦϪ ϣϯϥϼ
 ϲ ϳϡϫϩϭ ϧ

Ϧ 
ϫϯϬϩϸϦϲϳϣϯϭ ϣϯϥϼ

, ϣϨЀϳϯϪ ϰϱϩ ϳϦϭϰϦϱϡϳϴϱϦ 10 °ϒ
. ϋ

ϡϫϯϣϡ ϳϦϭϰϦϱϡϳϴϱϡ ϲϭϦϲϩ?

ϑϦϤϴϬЀϳ.
 ϔϔυ

18. ϐ
ϱϯϸϩϳϡϪϳϦ ϳϦϫϲϳ ϩ ϲϥϦϬϡϪϳϦ ϣϼ

ϣϯϥ.
«σ

 ϴϲϳϱϯϪϲϳϣϦ ϬϡϨϦϱϮϯϤϯ ϰϱϩϮϳϦϱϡ ϩϲϰϯϬϽϨϴϦϳϲЀ ϲϰϯϲϯϢϮϯϲϳϽ ϲϣϦϳϡ ϣϼ
ϢϩϣϡϳϽ 

ϲ ϯϳϥϦϬϽϮϼ
϶ ϴϸϡϲϳϫϯϣ ϳϣϦϱϥϯϤϯ ϳϦϬϡ – ϣϡϬϩϫϡ – ϾϬϦϫϳϱϯϮϼ

. ψϡϳϦϭ ϩϭϦϮϮϯ 
ϫ Ͼϳϩϭ ϴϸϡϲϳϫϡϭ ϣϡϬϩϫϡ ϩ ϰϱϩϬϩϰϡϦϳ ϫϱϡϲϩϳϦϬϽ. ϐ

ϯϲϬϦ ϰϱϩϧ
ϩϭϡϮϩЀ ϫ ϣϡϬϩϫϴ 

Ϭϩϲϳϡ ϢϴϭϡϤϩ ϫϱϡϲϩϳϦϬϽ ϰϦϱϦϮϯϲϩϳϲЀ Ϯϡ ϢϴϭϡϤϴ ϩ ϰϱϩ ϥϡϬϽϮϦϪϹ
Ϧϭ ϰϱϯϤϱϦϣϦ 

ϨϡϫϱϦϰϬЀϦϳϲЀ Ϯϡ ϮϦϪ».
ϐ
ϯϸϦϭϴ ϰϱϯϩϲ϶ϯϥϩϳ ϰϱϩϳЀϤϩϣϡϮϩϦ ϫϱϡϲϫϩ ϫ ϯϰϱϦϥϦϬЂϮϮϯϭϴ ϴϸϡϲϳϫϴ ϣϡϬϩϫϡ ϰϯϲϬϦ 

ϯϢϬϴϸϦϮϩЀ ϦϤϯ ϲϣϦϳϯϭ?



98
99

ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ
ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϋϯϭϭϴϮϩϫ.
ϔϔυ

14. ϐ
ϱϩ ϳϱϦϮϩϩ ЀϮϳϡϱЀ ϯ Ϲ

ϦϱϲϳϽ ЀϮϳϡϱϽ ϨϡϱЀϧ
ϡϦϳϲЀ ϯϳϱϩϷϡϳϦϬϽϮϯ. Ϙ

ϳϯ ϰϱϯϩϲ϶ϯϥϩϳ 
ϣ ϰϱϯϷϦϲϲϦ ϾϬϦϫϳϱϩϨϡϷϩϩ ?
15. ϐ

ϱϯϡϮϡϬϩϨϩϱϴϪϳϦ ϥϡϮϮϼ
Ϧ ϳϡϢϬϩϷϼ

 ϱϦϨϴϬϽϳϡϳϯϣ ϾϫϲϰϦϱϩϭϦϮϳϡ 
ϰϯ ϩϲϲϬϦϥϯϣϡϮϩϿ

 Ϩϡϣϩϲϩϭϯϲϳϩ ϲϩϬϼ
 ϳϯϫϡ ϣ ϰϱϯϣϯϥϮϩϫϦ ϯϳ ϮϡϰϱЀϧ

ϦϮϩЀ Ϯϡ ϦϤϯ 
ϫϯϮϷϡ϶. Ϗ

ϰϩϹ
ϩϳϦ, ϸϳϯ ϢϴϥϦϳ ϰϱϯϩϲ϶ϯϥϩϳϽ ϲ ϲϯϰϱϯϳϩϣϬϦϮϩϦϭ ϰϱϯϣϯϥϮϩϫϡ ϲ ϱϯϲϳϯϭ 

ϰϱϩϬϯϧ
ϦϮϮϯϤϯ ϫ ϮϦϭϴ ϮϡϰϱЀϧ

ϦϮϩЀ.
U

, σ
1

2
3

4
5

I, ρ
0,2

0,4
0,6

0,8
1,0

16. ϐ
ϱϩϭϦϱϯϭ ϩϲϰϯϬϽϨϯϣϡϮϩЀ ϸϦϬϯϣϦϫϯϭ ϨϮϡϮϩϪ ϯ ϨϡϫϯϮϯϭϦϱϮϯϲϳЀ϶ ϰϱϯϳϦϫϡϮϩЀ 

ϫϯϮϣϦϫϷϩϩ ЀϣϬЀϦϳϲЀ
a) ϱϡϲϰϯϬϯϧ

ϦϮϩϦ ϾϬϦϫϳϱϯϮϡϤϱϦϣϡϳϦϬϽϮϯϤϯ ϾϬϦϭϦϮϳϡ ϣ ϸϡϪϮϩϫϦ ϣϢϬϩϨϩ ϥϮϡ;
b) ϫϯϮϲϳϱϴϫϷϩЀ ϲϰϦϷϩϡϬϽϮϯϪ Ϯϡϲϡϥϫϩ Ϯϡ Ϲ

ϬϡϮϤ ϥϬЀ ϰϯϬϩϣϡ ϤϡϨϯϮϯϣ;
c) ϰϱϩϥϡϮϩϦ ϤϱϦϢϮϯϭϴ ϣϩϮϳϴ ϣϯϥϮϼ

϶ ϲϴϥϯϣ ϯϰϱϦϥϦϬЂϮϮϯϪ ϵ
ϯϱϭϼ

;
d) ϰϱϩϭϦϮϦϮϩϦ ϨϴϢϸϡϳϯϪ ϰϦϱϦϥϡϸϩ ϣ ϭϩϫϲϦϱϦ ϥϬЀ ϣϨϢϩϣϡϮϩЀ ϭϯϬϯϸϮϼ

϶ 
ϫϯϫϳϦϪϬϦϪ.

17. σ
 ϳϦϰϬϯϩϨϯϬϩϱϯϣϡϮϮϯϭ ϲϯϲϴϥϦ ϲϭϦϹ

ϡϬϩ 150 Ϥ ϫϩϰЀϺ
ϦϪ ϣϯϥϼ

 ϲ ϳϡϫϩϭ ϧ
Ϧ 

ϫϯϬϩϸϦϲϳϣϯϭ ϣϯϥϼ
, ϣϨЀϳϯϪ ϰϱϩ ϳϦϭϰϦϱϡϳϴϱϦ 20 °ϒ

. ϋ
ϡϫϯϣϡ ϳϦϭϰϦϱϡϳϴϱϡ ϲϭϦϲϩ?

ϑϦϤϴϬЀϳ.
ϔϔυ

18. ϐ
ϱϯϸϩϳϡϪϳϦ ϳϦϫϲϳ ϩ ϲϥϦϬϡϪϳϦ ϣϼ

ϣϯϥ.
«ϐ

ϱϩ ϫϲϦϱϯϫϯϰϩϱϯϣϡϮϩϩ ϥϯϫϴϭϦϮϳ ϯϢϬϴϸϡϦϳϲЀ Ѐϱϫϩϭ ϲϣϦϳϯϭ. Ϗ
ϳϱϡϧ

ϡЀϲϽ 
ϯϳ ϢϦϬϼ

϶ ϴϸϡϲϳϫϯϣ ϥϯϫϴϭϦϮϳϡ, ϲϣϦϳ ϰϯϰϡϥϡϦϳ Ϯϡ ϰϱϦϥϣϡϱϩϳϦϬϽϮϯ ϨϡϱЀϧ
ϦϮϮϼ

Ϫ 
ϣϡϬϩϫ ϩ ϣϼ

ϢϩϣϡϦϳ ϾϬϦϫϳϱϯϮϼ
 ϲ ϯϳϥϦϬϽϮϼ

϶ ϦϤϯ ϴϸϡϲϳϫϯϣ, ϱϡϨϱЀϧ
ϡЀ ϩ϶. ϐ

ϱϩ Ͼϳϯϭ 
Ϯϡ ϣϡϬϩϫϦ ϯϲϳϡϿ

ϳϲЀ ϨϡϱЀϧ
ϦϮϮϼ

Ϧ ϴϸϡϲϳϫϩ, Ϯϡ ϫϯϳϯϱϼ
Ϧ ϲϣϦϳ ϮϦ ϰϯϰϡϬ. Ϟ

ϳϩ 
ϴϸϡϲϳϫϩ ϩϭϦϿ

ϳ ϵ
ϯϱϭϴ ϸϦϱϮϼ

϶ Ϣϴϫϣ ϳϦϫϲϳϡ Ϯϡ ϥϯϫϴϭϦϮϳϦ. ϋ
 Ͼϳϩϭ ϭϦϲϳϡϭ 

ϰϱϩϬϩϰϡϿ
ϳ ϸϡϲϳϩϷϼ

 ϰϯϱϯϹ
ϫϡ ϫϱϡϲϩϳϦϬЀ, ϫϯϳϯϱϼ

Ϧ ϨϡϱϡϮϦϦ ϨϡϱЀϧ
ϡϿ

ϳ ϨϡϱЀϥϯϭ 
ϰϱϯϳϩϣϯϰϯϬϯϧ

ϮϯϤϯ ϨϮϡϫϡ».
ϋ
ϡϫ ϰϦϱϣϯϮϡϸϡϬϽϮϯ Ϣϼ

Ϭϩ ϨϡϱЀϧ
ϦϮϼ

 ϣϡϬϩϫ ϩ ϰϯϱϯϹ
ϯϫ ϫϱϡϲϩϳϦϬЀ?

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)
ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

7. σ
 ϳϦ϶ϮϩϫϦ ϩϲϰϯϬϽϨϴϿ

ϳϲЀ ϾϬϦϫϳϱϯϥϣϩϤϡϳϦϬϩ, ϣ ϫϯϳϯϱϼ
϶ ϰϱϯϩϲ϶ϯϥϩϳ ϣϱϡϺ

ϦϮϩϦ 
ϯϥϮϯϪ ϥϦϳϡϬϩ ϯϳϮϯϲϩϳϦϬϽϮϯ ϥϱϴϤϯϪ Ϩϡ ϲϸϦϳ ϥϦϪϲϳϣϩЀ

a) ϾϬϦϫϳϱϩϸϦϲϫϯϤϯ ϰϯϬЀ ϩϲϳϯϸϮϩϫϡ ϳϯϫϡ Ϯϡ ЀϫϯϱϽ ϾϬϦϫϳϱϯϥϣϩϤϡϳϦϬЀ;
b) ϮϡϤϱϦϳϼ

϶ ϰϱϯϣϯϥϯϣ ϯϢϭϯϳϫϩ ϾϬϦϫϳϱϯϥϣϩϤϡϳϦϬЀ Ϯϡ ϰϯϥϡϣϡϦϭϼ
Ϫ ϣ ϮϦϤϯ ϣϯϨϥϴ϶;

c) ϭϡϤϮϩϳϮϯϤϯ ϰϯϬЀ ϾϬϦϫϳϱϯϭϡϤϮϩϳϡ Ϯϡ ϰϱϯϣϯϥϮϩϫ ϲ ϳϯϫϯϭ;
d) ϭϡϤϮϩϳϮϯϤϯ ϰϯϬЀ ϰϯϲϳϯЀϮϮϯϤϯ ϭϡϤϮϩϳϡ Ϯϡ ϨϡϭϫϮϴϳϴϿ

 ϭϦϳϡϬϬϩϸϦϲϫϴϿ
 ϱϡϭϫϴ.

8. Ϟ
ϬϦϫϳϱϩϸϦϲϫϯϦ ϲϯϰϱϯϳϩϣϬϦϮϩϦ ϭϦϳϡϬϬϩϸϦϲϫϯϤϯ ϰϱϯϣϯϥϮϩϫϡ ϮϦ ϩϨϭϦϮϩϳϲЀ, ϦϲϬϩ
a) ϥϬϩϮϴ ϩ ϰϬϯϺ

ϡϥϽ ϰϯϰϦϱϦϸϮϯϤϯ ϲϦϸϦϮϩЀ ϴϣϦϬϩϸϩϳϽ ϣ 2 ϱϡϨϡ;
b) ϦϤϯ ϥϬϩϮϴ ϴϣϦϬϩϸϩϳϽ ϣ 2 ϱϡϨϡ, ϰϬϯϺ

ϡϥϩ ϰϯϰϦϱϦϸϮϯϤϯ ϲϦϸϦϮϩЀ ϴϭϦϮϽϹ
ϩϳϽ 

ϣ 2 ϱϡϨϡ;
c) ϦϤϯ ϥϬϩϮϴ ϴϭϦϮϽϹ

ϩϳϽ ϣ 2 ϱϡϨϡ, ϡ ϰϬϯϺ
ϡϥϩ ϰϯϰϦϱϦϸϮϯϤϯ ϲϦϸϦϮϩЀ ϴϣϦϬϩϸϩϳϽ 

ϣ 2 ϱϡϨϡ;
d) ϦϤϯ ϥϬϩϮϴ ϩ ϰϬϯϺ

ϡϥϽ ϰϯϰϦϱϦϸϮϯϤϯ ϲϦϸϦϮϩЀ ϮϦ ϭϦϮЀϳϽ, Ϯϯ ϩϨϭϦϱϦϮϩЀ 
ϲϯϰϱϯϳϩϣϬϦϮϩЀ ϰϱϯϣϯϥϩϳϽ ϰϱϩ ϳϦϭϰϦϱϡϳϴϱϦ Ϯϡ 100 °ϒ

 ϣϼ
Ϲ
Ϧ.

9. ϕ
ϯϫϴϲϮϯϦ ϱϡϲϲϳϯЀϮϩϦ – Ͼϳϯ ϱϡϲϲϳϯЀϮϩϦ 

a) ϯϳ ϰϱϦϥϭϦϳϡ ϥϯ ϦϤϯ ϩϨϯϢϱϡϧ
ϦϮϩЀ,

b) ϭϦϧ
ϥϴ ϥϣϴϭЀ ϵ

ϯϫϴϲϡϭϩ ϬϩϮϨϼ
,

c) ϯϳ ϷϦϮϳϱϡ ϬϩϮϨϼ
 ϥϯ ϩϨϯϢϱϡϧ

ϦϮϩЀ ϲϣϦϳЀϺ
ϦϪϲЀ ϳϯϸϫϩ,

d) ϯϳ ϷϦϮϳϱϡ ϬϩϮϨϼ
 ϥϯ ϳϯϸϫϩ ϰϦϱϦϲϦϸϦϮϩЀ ϬϴϸϦϪ, ϰϯϰϡϥϡϿ

Ϻ
ϩ϶ Ϯϡ ϬϩϮϨϴ 

ϰϡϱϡϬϬϦϬϽϮϯ ϯϰϳϩϸϦϲϫϯϪ ϯϲϩ.
10. Ϗ

ϳϭϦϳϽϳϦ, Ϯϡ ϫϡϫϯϭ ϩϨ ϱϩϲϴϮϫϯϣ ϰϱϡϣϩϬϽϮϯ ϰϯϫϡϨϡϮ ϶ϯϥ ϬϡϨϦϱϮϯϤϯ Ϭϴϸϡ 
ϰϱϩ  ϰϯϰϡϥϡϮϩϩ ϦϤϯ ϩϨ ϣϯϨϥϴ϶ϡ Ϯϡ ϤϱϡϮϩϷϴ ϱϡϨϥϦϬϡ ϥϣϴ϶ ϲϱϦϥ ϣϯϨϥϴ϶ – ϣϯϥϡ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
ϔϔυ

11. ώ
ϡ ϯϲϮϯϣϡϮϩϩ Ϥϱϡϵ

ϩϫϡ Ϩϡϣϩϲϩϭϯϲϳϩ 
ϳϦϭϰϦϱϡϳϴϱϼ

 t ϣϯϥϼ
 ϯϳ ϣϱϦϭϦϮϩ ϭϯϧ

Ϯϯ 
ϴϳϣϦϱϧ

ϥϡϳϽ, ϸϳϯ Ϩϡ ϰЀϳϴϿ
 ϭϩϮϴϳϴ 

ϮϡϢϬϿ
ϥϦϮϩЀ ϳϦϭϰϦϱϡϳϴϱϡ ϣϯϥϼ

…

12. ϐ
ϱϩ ϮϡϰϱЀϧ

ϦϮϩϩ 220 σ
 ϾϬϦϫϳϱϯϸϡϪϮϩϫ ϩϭϦϦϳ ϭϯϺ

ϮϯϲϳϽ 1 ϫσ
ϳ, ϡ ϶ϯϬϯϥϩϬϽϮϩϫ 

200 σ
ϳ. ω

ϨϯϬЀϷϩЀ ϰϱϯϣϯϥϯϣ, ϰϯϥϣϯϥЀϺ
ϩ϶ ϫ ϱϯϨϦϳϫϦ ϮϡϰϱЀϧ

ϦϮϩϦ 220 σ
, ϮϡϸϩϮϡϦϳ 

ϰϬϡϣϩϳϽϲЀ ϰϱϩ ϲϩϬϦ ϳϯϫϡ 6 ρ
. ϐ

ϱϡϣϩϬϡ ϰϱϯϳϩϣϯϰϯϧ
ϡϱϮϯϪ ϢϦϨϯϰϡϲϮϯϲϳϩ ϣ ϥϡϮϮϯϭ 

ϲϬϴϸϡϦ
a) ϮϦ ϰϯϨϣϯϬЀϿ

ϳ ϣϫϬϿ
ϸϩϳϽ ϣ ϱϯϨϦϳϫϴ Ϯϩ ϸϡϪϮϩϫ, Ϯϩ ϶ϯϬϯϥϩϬϽϮϩϫ;

b) ϰϯϨϣϯϬЀϿ
ϳ ϣϫϬϿ

ϸϩϳϽ ϣ ϱϯϨϦϳϫϴ ϳϯϬϽϫϯ ϸϡϪϮϩϫ;
c) ϰϯϨϣϯϬЀϿ

ϳ ϣϫϬϿ
ϸϩϳϽ ϣ ϱϯϨϦϳϫϴ ϳϯϬϽϫϯ  ϶ϯϬϯϥϩϬϽϮϩϫ;

d) ϰϯϨϣϯϬЀϿ
ϳ ϣϫϬϿ

ϸϩϳϽ ϣ ϱϯϨϦϳϫϴ ϯϥϮϯϣϱϦϭϦϮϮϯ ϩ ϸϡϪϮϩϫ, ϩ ϶ϯϬϯϥϩϬϽϮϩϫ 
(ϸϦϱϦϨ ϳϱϯϪϮϩϫ).

13. ώ
ϡ ϱϩϲϴϮϫϦ ϩϨϯϢϱϡϧ

ϦϮϡ 
ϾϬϦϫϳϱϩϸϦϲϫϡЀ ϷϦϰϽ. ϋ

ϡϫϯϦ ϨϮϡϸϦϮϩϦ 
ϰϯϫϡϨϼ

ϣϡϦϳ ϩϨϭϦϱϩϳϦϬϽϮϼ
Ϫ ϰϱϩϢϯϱ 

ϲ ϴϸϦϳϯϭ ϰϯϤϱϦϹ
Ϯϯϲϳϩ ϣ ϰϯϬϯϣϩϮϴ 

ϷϦϮϼ
 ϥϦϬϦϮϩЀ ϩ ϥϬЀ ϫϡϫϯϤϯ ϾϬϦϭϦϮϳϡ 

(ϩϬϩ ϫϡϫϩ϶ ϾϬϦϭϦϮϳϯϣ) ϷϦϰϩ?



100
101

ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ
ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

9. φϲϬϩ ϾϬϦϫϳϱϩϸϦϲϫϩϪ ϨϡϱЀϥ ϥϣϩϧ
ϦϳϲЀ, ϳϯ ϣϯϫϱϴϤ ϮϦϤϯ ϲϴϺ

ϦϲϳϣϴϦϳ:
a) ϳϯϬϽϫϯ ϭϡϤϮϩϳϮϯϦ ϰϯϬϦ;
b) ϳϯϬϽϫϯ ϾϬϦϫϳϱϩϸϦϲϫϯϦ ϰϯϬϦ;
c) ϩ ϾϬϦϫϳϱϩϸϦϲϫϯϦ, ϩ ϭϡϤϮϩϳϮϯϦ ϰϯϬϦ;
d) ϮϩϫϡϫϯϤϯ ϰϯϬЀ ϮϦϳ.

10. ό
ϴϸ ϲϣϦϳϡ ϰϦϱϦ϶ϯϥϩϳ ϩϨ ϲϳϦϫϬϡ 

ϣ ϣϯϨϥϴ϶. ϔϤϯϬ ϰϱϦϬϯϭϬϦϮϩЀ ϰϱϩ Ͼϳϯϭ 
ϢϴϥϦϳ: 

a) ϭϦϮϽϹ
Ϧ ϴϤϬϡ ϰϡϥϦϮϩЀ,

b) ϱϡϣϦϮ ϴϤϬϴ ϰϡϥϦϮϩЀ,
c) ϢϯϬϽϹ

Ϧ ϴϤϬϡ ϰϡϥϦϮϩЀ,
d) ϱϡϣϦϮ ϮϴϬϿ

.

11. ω
ϭϦϿ

ϳϲЀ ϥϣϦ ϬϩϮϨϼ
 ϲ ϵ

ϯϫϴϲϮϼ
ϭϩ ϱϡϲϲϳϯЀϮϩЀϭϩ 0,1 ϭ ϩ 0,05 ϭ. ςϯϬϽϹ

ϦϦ 
ϴϣϦϬϩϸϦϮϩϦ ϥϡЂϳ ϬϩϮϨϡ ϲ ϵ

ϯϫϴϲϮϼ
ϭ ϱϡϲϲϳϯЀϮϩϦϭ:

a) 0,05 ϭ,
b) ϯϢϦ ϯϥϩϮϡϫϯϣϯ,
c) 0,1 ϭ,
d) ϴϣϦϬϩϸϦϮϩϦ ϮϦ Ϩϡϣϩϲϩϳ ϯϳ ϵ

ϯϫϴϲϮϯϤϯ ϱϡϲϲϳϯЀϮϩЀ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

12. ϋ
ϡϫϩϭ ϲϰϯϲϯϢϯϭ ϢϯϬϽϹ

Ϧ ϣϲϦϤϯ ϰϱϯϩϲ϶ϯϥϩϳ ϳϦϰϬϯϰϦϱϦϥϡϸϡ ϯϳ ϫϯϲϳϱϡ ϣϩϲЀϺ
Ϧϭϴ 

Ϯϡϥ Ϯϩϭ ϸϡϪϮϩϫϴ ϲ ϣϯϥϯϪ?
13. ώ

ϡ ϱϩϲϴϮϫϦ ϰϱϯϷϦϲϲϴ ϰϡϱϯϯϢϱϡϨϯϣϡϮϩЀ ϲϯϯϳϣϦϳϲϳϣϴϦϳ ϴϸϡϲϳϯϫ:

14. ό
ϴϸ, ϯϳϱϡϧ

ЂϮϮϼ
Ϫ ϯϳ ϨϦϱϫϡϬϽϮϯϪ ϰϯϣϦϱ϶Ϯϯϲϳϩ, ϲϯϲϳϡϣϬЀϦϳ ϲ ϰϦϱϰϦϮϥϩϫϴϬЀϱϯϭ 

ϫ ϾϳϯϪ ϰϯϣϦϱ϶Ϯϯϲϳϩ ϴϤϯϬ 45 Ϥϱϡϥϴϲϯϣ. ϐ
ϯϥ ϫϡϫϩϭ ϴϤϬϯϭ ϢϴϥϦϳ ϮϡϰϱϡϣϬϦϮ 

ϰϡϥϡϿ
Ϻ
ϩϪ Ϭϴϸ?

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

15. σ
 ЀϥϱϦ ϡϳϯϭϡ ϴϤϬϦϱϯϥϡ ϲϯϥϦϱϧ

ϩϳϲЀ 12 ϸϡϲϳϩϷ. σ
ϯϫϱϴϤ Ѐϥϱϡ ϥϣϩϧ

ϴϳϲЀ 
6 ϾϬϦϫϳϱϯϮϯϣ. ϒ

ϫϯϬϽϫϯ ϣ ЀϥϱϦ ϰϱϯϳϯϮϯϣ ϩ ϮϦϪϳϱϯϮϯϣ?
16. ϐ

ϯ ϫϡϫϯϪ ϵ
ϯϱϭϴϬϦ ϭϯϧ

Ϯϯ ϣϼ
ϸϩϲϬϩϳϽ ϲϩϬϴ ϳϯϫϡ?

ϑϦϤϴϬЀϳ.
 ϔϔυ

17. ϋ
ϡϫϯϦ ϫϯϬϩϸϦϲϳϣϯ ϳϦϰϬϯϳϼ

 ϰϯϳϱϦϢϴϦϳϲЀ ϥϬЀ ϮϡϤϱϦϣϡϮϩЀ ϫϴϲϫϡ ϭϦϥϩ ϭϡϲϲϯϪ 
500 Ϥ ϯϳ 25 °ϒ

 ϥϯ 225 °ϒ
? ϔϥϦϬϽϮϡЀ ϳϦϰϬϯЂϭϫϯϲϳϽ ϭϦϥϩ 400 υ

ϧ
/(ϫϤ × °ϒ

).
18. σ

ϼ
ϸϩϲϬϩϳϦ ϲϳϯϩϭϯϲϳϽ ϾϬϦϫϳϱϯϾϮϦϱϤϩϩ, ϩϨϱϡϲ϶ϯϥϯϣϡϮϮϯϪ ϾϬϦϫϳϱϩϸϦϲϫϩϭ 

ϸϡϪϮϩϫϯϭ ϭϯϺ
ϮϯϲϳϽϿ

 2 ϫσ
ϳ Ϩϡ 0,1 ϸϡϲϡ, ϦϲϬϩ 1 ϫσ

ϳ × ϸ ϲϳϯϩϳ 98 ϫϯϰϦϦϫ.
19. ϕ

ϯϫϴϲϮϯϦ ϱϡϲϲϳϯЀϮϩϦ ϲϯϢϩϱϡϿ
Ϻ
ϦϪ ϬϩϮϨϼ

 ϱϡϣϮϯ 25 ϲϭ. Ϗ
ϰϱϦϥϦϬϩϳϦ ϣϦϬϩϸϩϮϴ 

ϯϰϳϩϸϦϲϫϯϪ ϲϩϬϼ
 ϾϳϯϪ ϬϩϮϨϼ

.

ϕ
ω
ψω

ϋ
ρ

    9 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ «ϐ

ϯϣϳϯϱϦϮϩϦ ϰϱϯϪϥϦϮϮϯϤϯ ϰϯ ϳϦϭ
ϡϭ

: ϳϦϰϬϯϣϼ
Ϧ, ϾϬϦϫϳϱϩϸϦϲϫϩϦ 

ϩ ϲϣϦϳϯϣϼ
Ϧ ЀϣϬϦϮϩЀ» (ϣ϶ϯϥϮϯϪ ϫϯϮϳϱϯϬϽ, ϲϦϮϳЀϢϱϽ) 

σ
ρ
ϑω

ρ
ώ
ϓ 1

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. σ
ϮϴϳϱϦϮϮЀЀ ϾϮϦϱϤϩЀ ϳϦϬ Ϩϡϣϩϲϩϳ ϯϳ:
a) ϲϫϯϱϯϲϳϩ ϳϦϬϡ;
b) ϳϦϭϰϦϱϡϳϴϱϼ

 ϳϦϬϡ;
c) ϵ

ϯϱϭϼ
 ϳϦϬϡ;

d) ϯϢϻЂϭϡ ϳϦϬϡ.
2. ϋ

ϡϫϡЀ ϵϩϨϩϸϦϲϫϡЀ ϣϦϬϩϸϩϮϡ ϯϢϯϨϮϡϸϡϦϳϲЀ ϢϴϫϣϯϪ L ϩ ϩϭϦϦϳ ϱϡϨϭϦϱϮϯϲϳϽ υ
ϧ

/ϫϤ?
1) ϴϥϦϬϽϮϡЀ ϳϦϰϬϯЂϭϫϯϲϳϽ;
2) ϴϥϦϬϽϮϡЀ ϳϦϰϬϯϳϡ ϲϤϯϱϡϮϩЀ ϳϯϰϬϩϣϡ;
3) ϴϥϦϬϽϮϡЀ ϳϦϰϬϯϳϡ ϰϬϡϣϬϦϮϩЀ;
4) ϴϥϦϬϽϮϡЀ ϳϦϰϬϯϳϡ ϰϡϱϯϯϢϱϡϨϯϣϡϮϩЀ .

3. ό
Ђϥ ϮϡϸϡϬ ϰϬϡϣϩϳϽϲЀ. ϐ

ϱϩ ϥϡϬϽϮϦϪϹ
Ϧϭ ϦϤϯ ϰϬϡϣϬϦϮϩϩ ϳϦϭϰϦϱϡϳϴϱϡ

a) ϴϣϦϬϩϸϩϳϲЀ;
b) ϴϭϦϮϽϹ

ϩϳϲЀ;
c) ϮϦ ϩϨϭϦϮϩϳϲЀ;
d) ϲϮϡϸϡϬϡ ϴϣϦϬϩϸϩϳϲЀ, ϨϡϳϦϭ ϴϭϦϮϽϹ

ϩϳϲЀ .
4. ϑϦϯϲϳϡϳ Ϯϡ ϲ϶ϦϭϦ ϩϨϯϢϱϡϧ

ЂϮ ϰϯϥ ϢϴϫϣϯϪ

a)                           b)

c)                           d)

5. φϥϩϮϩϷϡ ϾϬϦϫϳϱϩϸϦϲϫϯϤϯ ϮϡϰϱЀϧ
ϦϮϩЀ – Ͼϳϯ

a) 1 σ
,

b) 1 Ϗ
ϭ,

c) 1 ϫϤ,
d) 1 ϋ

Ϭ.
6. Ϗ

ϢϺ
ϦϦ ϲϯϰϱϯϳϩϣϬϦϮϩϦ ϴϸϡϲϳϫϡ ρ

σ
:

a) ϭϦϮϽϹ
Ϧ 5 Ϗ

ϭ,
b) 5 Ϗ

ϭ,
c) 12 Ϗ

ϭ,
d) ϢϯϬϽϹ

Ϧ 12 Ϗ
ϭ.

7. ϞϬϦϫϳϱϩϸϦϲϫϩϪ ϲϡϭϯϣϡϱ ϰϯϳϱϦϢϬЀϦϳ ϲϩϬϴ ϳϯϫϡ 10 ρ
. ϋ
ϡϫϯϦ ϫϯϬϩϸϦϲϳϣϯ ϳϦϰϬϯϳϼ

 
ϣϼ
ϥϦϬϩϳϲЀ ϩϨ ϦϤϯ ϲϰϩϱϡϬϩ Ϩϡ 0,5 ϸϡϲϡ, ϦϲϬϩ ϯϮ ϣϫϬϿ

ϸЂϮ ϣ ϷϦϰϽ ϮϡϰϱЀϧ
ϦϮϩϦϭ 220 σ

?
a) 110 000 υ

ϧ
,

b) 22 000 υ
ϧ

,
c) 3 960 000 υ

ϧ
,

d) 396 000 υ
ϧ

.
8. ϋ

ϡϫ ϩϨϭϦϮϩϳϲЀ ϫϯϬϩϸϦϲϳϣϯ ϳϦϰϬϯϳϼ
, ϣϼ

ϥϦϬϩϣϹ
ϦϦϲЀ ϩϨ ϰϱϯϣϯϥϮϩϫϡ, ϦϲϬϩ ϲϩϬϴ 

ϳϯϫϡ ϴϭϦϮϽϹ
ϩϳϽ ϣ 3 ϱϡϨϡ?

a) ϴϭϦϮϽϹ
ϩϳϲЀ ϣ 3 ϱϡϨϡ,

b) ϴϭϦϮϽϹ
ϩϳϲЀ ϣ 9 ϱϡϨ,

c) ϴϣϦϬϩϸϩϳϲЀ ϣ 3 ϱϡϨϡ,
d) ϴϣϦϬϩϸϩϳϲЀ ϣ 9 ϱϡϨ.



102
103

ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ
ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

9. φϲϬϩ ϣϯϫϱϴϤ ϾϬϦϫϳϱϩϸϦϲϫϯϤϯ ϨϡϱЀϥϡ ϲϴϺ
ϦϲϳϣϴϦϳ ϩ ϾϬϦϫϳϱϩϸϦϲϫϯϦ ϩ ϭϡϤϮϩϳϮϯϦ 

ϰϯϬϦ, ϳϯ Ͼϳϯϳ ϨϡϱЀϥ:
a) ϥϣϩϧ

ϦϳϲЀ;
b) ϮϦϰϯϥϣϩϧ

ϦϮ;
c) ϮϡϬϩϸϩϦ ϭϡϤϮϩϳϮϯϤϯ ϩ ϾϬϦϫϳϱϩϸϦϲϫϯϤϯ ϰϯϬϦϪ ϮϦ Ϩϡϣϩϲϩϳ ϯϳ ϲϯϲϳϯЀϮϩЀ 
ϨϡϱЀϥϡ;
d) ϭϡϤϮϩϳϮϯϦ ϩ ϾϬϦϫϳϱϩϸϦϲϫϯϦ ϰϯϬϦ ϮϦ ϭϯϤϴϳ ϲϴϺ

ϦϲϳϣϯϣϡϳϽ ϯϥϮϯϣϱϦϭϦϮϮϯ.
10. ό

ϴϸ ϲϣϦϳϡ ϰϦϱϦ϶ϯϥϩϳ ϩϨ ϣϯϨϥϴ϶ϡ ϣ ϲϳϦϫϬϯ. ϔϤϯϬ ϰϡϥϦϮϩЀ ϰϱϩ Ͼϳϯϭ: 
a) ϭϦϮϽϹ

Ϧ ϴϤϬϡ ϰϱϦϬϯϭϬϦϮϩЀ;
b) ϱϡϣϦϮ ϴϤϬϴ ϰϱϦϬϯϭϬϦϮϩЀ;
c) ϢϯϬϽϹ

Ϧ ϴϤϬϡ ϰϱϦϬϯϭϬϦϮϩЀ;
d) ϱϡϣϦϮ ϮϴϬϿ

.
11. ω

ϭϦϿ
ϳϲЀ ϥϣϦ ϬϩϮϨϼ

 ϲ ϵ
ϯϫϴϲϮϼ

ϭϩ ϱϡϲϲϳϯЀϮϩЀϭϩ 0,01 ϭ ϩ 0,05 ϭ. ςϯϬϽϹ
ϦϦ 

ϴϣϦϬϩϸϦϮϩϦ ϥϡЂϳ ϬϩϮϨϡ ϲ ϵ
ϯϫϴϲϮϼ

ϭ ϱϡϲϲϳϯЀϮϩϦϭ:
a) 0,01 ϭ;
b) ϯϢϦ ϯϥϩϮϡϫϯϣϯ;
c) 0,05 ϭ;
d) ϴϣϦϬϩϸϦϮϩϦ ϮϦ Ϩϡϣϩϲϩϳ ϯϳ ϵ

ϯϫϴϲϮϯϤϯ ϱϡϲϲϳϯЀϮϩЀ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

12. ϋ
ϡϫϩϭ ϲϰϯϲϯϢϯϭ ϢϯϬϽϹ

Ϧ ϣϲϦϤϯ ϰϯϬϴϸϡϿ
ϳ ϳϦϰϬϯ ϯϳ ϫϯϲϳϱϡ ϬϿ

ϥϩ, ϲϩϥЀϺ
ϩϦ 

ϣϯϫϱϴϤ ϮϦϤϯ?
13. ώ

ϡ ϱϩϲϴϮϫϦ ϰϱϯϷϦϲϲϴ ϫϯϮϥϦϮϲϡϷϩϩ ϲϯϯϳϣϦϳϲϳϣϴϦϳ ϴϸϡϲϳϯϫ:

14. ό
ϴϸ, ϯϳϱϡϧ

ЂϮϮϼ
Ϫ ϯϳ ϨϦϱϫϡϬϽϮϯϪ ϰϯϣϦϱ϶Ϯϯϲϳϩ, ϲϯϲϳϡϣϬЀϦϳ ϲ ϰϦϱϰϦϮϥϩϫϴϬЀϱϯϭ 

ϫ ϾϳϯϪ ϰϯϣϦϱ϶Ϯϯϲϳϩ ϴϤϯϬ 75 Ϥϱϡϥϴϲϯϣ. ϐ
ϯϥ ϫϡϫϩϭ ϴϤϬϯϭ ϢϴϥϦϳ ϮϡϰϱϡϣϬϦϮ 

ϰϡϥϡϿ
Ϻ
ϩϪ Ϭϴϸ?

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

15. σ
 ЀϥϱϦ ϡϳϯϭϡ ϡϨϯϳϡ ϲϯϥϦϱϧ

ϩϳϲЀ 14 ϸϡϲϳϩϷ. ω
Ϩ Ϯϩ϶ 7 ϰϱϯϳϯϮϯϣ. ϒ

ϫϯϬϽϫϯ ϣ ЀϥϱϦ 
ϮϦϪϳϱϯϮϯϣ ϩ ϲϫϯϬϽϫϯ ϾϬϦϫϳϱϯϮϯϣ ϣϯϫϱϴϤ ϮϦϤϯ?
16. ϐ

ϯ ϫϡϫϯϪ ϵ
ϯϱϭϴϬϦ ϭϯϧ

Ϯϯ ϣϼ
ϸϩϲϬϩϳϽ ϾϬϦϫϳϱϩϸϦϲϫϯϦ ϮϡϰϱЀϧ

ϦϮϩϦ?

ϑϦϤϴϬЀϳ.
 ϔϔυ

17. σ
ϼ
ϸϩϲϬϩϳϦ ϲϳϯϩϭϯϲϳϽ ϾϬϦϫϳϱϯϾϮϦϱϤϩϩ, ϩϨϱϡϲ϶ϯϥϯϣϡϮϮϯϪ ϾϬϦϫϳϱϩϸϦϲϫϯϪ 

ϰϬϩϳϫϯϪ ϭϯϺ
ϮϯϲϳϽϿ

 1,5 ϫσ
ϳ Ϩϡ 2 ϸϡϲϡ, ϦϲϬϩ1 ϫσ

ϳ × ϸ ϲϳϯϩϳ 98 ϫϯϰϦϦϫ.
18. ϕ

ϯϫϴϲϮϯϦ ϱϡϲϲϳϯЀϮϩϦ ϲϯϢϩϱϡϿ
Ϻ
ϦϪ ϬϩϮϨϼ

 ϱϡϣϮϯ 10 ϲϭ. Ϗ
ϰϱϦϥϦϬϩϳϦ ϣϦϬϩϸϩϮϴ 

ϯϰϳϩϸϦϲϫϯϪ ϲϩϬϼ
 ϾϳϯϪ ϬϩϮϨϼ

.

ϕ
ω
ψω

ϋ
ρ

    9 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ «ϐ

ϯϣϳϯϱϦϮϩϦ ϰϱϯϪϥϦϮϮϯϤϯ ϰϯ ϳϦϭ
ϡϭ

: ϳϦϰϬϯϣϼ
Ϧ, ϾϬϦϫϳϱϩϸϦϲϫϩϦ 

ϩ ϲϣϦϳϯϣϼ
Ϧ ЀϣϬϦϮϩЀ» (ϣ϶ϯϥϮϯϪ ϫϯϮϳϱϯϬϽ, ϲϦϮϳЀϢϱϽ) 

σ
ρ
ϑω

ρ
ώ
ϓ 2

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ 

1. σ
ϮϴϳϱϦϮϮЀЀ ϾϮϦϱϤϩЀ ϲϳϡϬϽϮϯϤϯ Ϲ

ϡϱϩϫϡ ϩϨϭϦϮϩϳϲЀ, ϦϲϬϩ:
a) ϰϯϥϮЀϳϽ ϦϤϯ Ϯϡϥ ϨϦϭϬЂϪ;
b) ϢϱϯϲϩϳϽ ϦϤϯ ϤϯϱϩϨϯϮϳϡϬϽϮϯ;
c) ϲϩϬϽϮϯ ϴϥϡϱϩϳϽ ϰϯ ϮϦϭϴ ϭϯϬϯϳϫϯϭ;
d) ϩϨϭϦϮϩϳϽ ϮϦϬϽϨЀ.

2. ϋ
ϡϫϡЀ ϵϩϨϩϸϦϲϫϡЀ ϣϦϬϩϸϩϮϡ ϯϢϯϨϮϡϸϡϦϳϲЀ ϢϴϫϣϯϪ ͭ ϩ ϩϭϦϦϳ ϱϡϨϭϦϱϮϯϲϳϽ υ

ϧ
/ϫϤ?

a) ϴϥϦϬϽϮϡЀ ϳϦϰϬϯЂϭϫϯϲϳϽ;
b) ϴϥϦϬϽϮϡЀ ϳϦϰϬϯϳϡ ϲϤϯϱϡϮϩЀ ϳϯϰϬϩϣϡ;
c) ϴϥϦϬϽϮϡЀ ϳϦϰϬϯϳϡ ϰϬϡϣϬϦϮϩЀ;
d) ϴϥϦϬϽϮϡЀ ϳϦϰϬϯϳϡ ϰϡϱϯϯϢϱϡϨϯϣϡϮϩЀ. 

3. σ
ϯϥϡ ϮϡϸϡϬϡ ϰϱϦϣϱϡϺ

ϡϳϽϲЀ ϣ ϬЂϥ. ϐ
ϱϩ ϥϡϬϽϮϦϪϹ

ϦϪ ϫϱϩϲϳϡϬϬϩϨϡϷϩϩ ϦЂ 
ϳϦϭϰϦϱϡϳϴϱϡ

a) ϴϣϦϬϩϸϩϳϲЀ;
b) ϴϭϦϮϽϹ

ϩϳϲЀ;
c) ϮϦ ϢϴϥϦϳ ϩϨϭϦϮЀϳϽϲЀ;
d) ϲϮϡϸϡϬϡ ϴϣϦϬϩϸϩϳϲЀ, ϨϡϳϦϭ ϴϭϦϮϽϹ

ϩϳϲЀ.
4. ϑϦϨϩϲϳϯϱ Ϯϡ ϲ϶ϦϭϦ ϩϨϯϢϱϡϧ

ЂϮ ϰϯϥ ϢϴϫϣϯϪ
a)                           b)

c)                           d)

5. φϥϩϮϩϷϡ ϾϬϦϫϳϱϩϸϦϲϫϯϤϯ ϲϯϰϱϯϳϩϣϬϦϮϩЀ – Ͼϳϯ
a) 1 ϋ

Ϭ, 
b) 1 σ

,
c) 1 ρ

,
d) 1 Ϗ

ϭ.
6. Ϗ

ϢϺ
ϦϦ ϲϯϰϱϯϳϩϣϬϦϮϩϦ ϴϸϡϲϳϫϡ ρ

D
:

a) ϭϦϮϽϹ
Ϧ 5 Ϗ

ϭ,
b) 14 Ϗ

ϭ,
c) 12 Ϗ

ϭ,
d) ϢϯϬϽϹ

Ϧ 14 Ϗ
ϭ.

7. ϞϬϦϫϳϱϩϸϦϲϫϩϪ ϲϡϭϯϣϡϱ ϰϯϳϱϦϢϬЀϦϳ ϲϩϬϴ ϳϯϫϡ 20 ρ
. ϋ
ϡϫϯϦ ϫϯϬϩϸϦϲϳϣϯ ϳϦϰϬϯϳϼ

 
ϣϼ
ϥϦϬϩϳϲЀ ϩϨ ϦϤϯ ϲϰϩϱϡϬϩ Ϩϡ 1,5 ϸϡϲϡ, ϦϲϬϩ ϯϮ ϣϫϬϿ

ϸϦϮ ϣ ϷϦϰϽ ϮϡϰϱЀϧ
ϦϮϩϦϭ 220 σ

?
a) 2 200 100 υ

ϧ
,

b) 1 100 000 υ
ϧ

,
c) 23 760 000 υ

ϧ
,

d) 2 376 000 υ
ϧ

.
8. ϋ

ϡϫ ϩϨϭϦϮϩϳϲЀ ϫϯϬϩϸϦϲϳϣϯ ϳϦϰϬϯϳϼ
, ϣϼ

ϥϦϬϩϣϹ
ϦϦϲЀ ϩϨ ϰϱϯϣϯϥϮϩϫϡ, ϦϲϬϩ ϲϩϬϴ 

ϳϯϫϡ ϴϭϦϮϽϹ
ϩϳϽ ϣ 4 ϱϡϨϡ?

a) ϴϭϦϮϽϹ
ϩϳϲЀ ϣ 4 ϱϡϨϡ,

b) ϴϣϦϬϩϸϩϳϲЀ ϣ 4 ϱϡϨϡ,
c) ϴϣϦϬϩϸϩϳϲЀ ϣ 16 ϱϡϨ,
d) ϴϭϦϮϽϹ

ϩϳϲЀ ϣ 16 ϱϡϨ.
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    9 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ «ϑϡϣϮϯϭ

ϦϱϮϯϦ ϰϱЀϭ
ϯϬϩϮϦϪϮϯϦ ϥϣϩϧ

ϦϮϩϦ. 
Ϗ
ϳϮϯϲϩϳϦϬϽϮϯϲϳϽ ϥϣϩϧ

ϦϮϩЀ» (ϯϫϳЀϢϱϽ – ϮϯЀϢϱϽ) 
σ
ρ
ϑω

ρ
ώ
ϓ 2

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. σ
 ϫϡϫϯϭ ϩϨ ϲϬϴϸϡϦϣ ψϦϭϬϿ

 ϭϯϧ
Ϯϯ ϲϸϩϳϡϳϽ ϭϡϳϦϱϩϡϬϽϮϯϪ ϳϯϸϫϯϪ:

ρ
) ϯϰϱϦϥϦϬЀϦϭ ϲϫϯϱϯϲϳϽ ϥϣϩϧ

ϦϮϩЀ ψϦϭϬϩ ϰϯ ϯϱϢϩϳϦ ϣϯϫϱϴϤ ϒ
ϯϬϮϷϡ;

ς) ϱϡϲϲϸϩϳϼ
ϣϡϦϭ ϬϩϮϦϪϮϴϿ

 ϲϫϯϱϯϲϳϽ ϳϯϸϦϫ Ϯϡ ϰϯϣϦϱ϶Ϯϯϲϳϩ ψϦϭϬϩ ϰϱϩ ϦЂ 
ϣϱϡϺ

ϦϮϩϩ ϣϯϫϱϴϤ ϯϲϩ?
ϐ
ϱϡϣϩϬϽϮϼ

ϭ ЀϣϬЀϦϳϲЀ ϯϳϣϦϳ:
a) ϳϯϬϽϫϯ ρ

,
b) ϳϯϬϽϫϯ ς,
c) ϩ ρ

, ϩ ς,
d) Ϯϩ ρ

, Ϯϩ ς.
2. ϒ

ϰϯϱϳϲϭϦϮ ϰϱϯϢϦϧ
ϡϬ  ϰϯ ϥϯϱϯϧ

ϫϦ ϲϳϡϥϩϯϮϡ ϥϣϡ ϫϱϴϤϡ ϩ ϣϦϱϮϴϬϲЀ ϫ ϭϦϲϳϴ ϲϳϡϱϳϡ. 
Ϙ
Ϧϭϴ ϱϡϣϦϮ ϰϴϳϽ (l) ϩ ϭϯϥϴϬϽ ϰϦϱϦϭϦϺ

ϦϮϩЀ (s) ϲϰϯϱϳϲϭϦϮϡ, ϦϲϬϩ ϥϩϡϭϦϳϱ ϥϯϱϯϧ
ϫϩ 

ϱϡϣϦϮ D
?

a) l = s = 2 ͲD
 ϭ,

b) l = s = 0 ϭ,
c) l = 2ͲD

; s = 0,
d) l = 0; s = 2ͲD

. 
3. ώ

ϡ ϱϩϲϴϮϫϦ ϰϯϫϡϨϡϮϯ ϰϯϬϯϧ
ϦϮϩϦ ϭϡϳϦϱϩϡϬϽϮϯϪ ϳϯϸϫϩ ϣ ϭϯϭϦϮϳ ϣϱϦϭϦϮϩ 

ϩ ϣϦϫϳϯϱ ϲϫϯϱϯϲϳϩ. ύ
ϯϥϴϬϽ ϲϫϯϱϯϲϳϩ ϱϡϣϦϮ 10 ϭ/ϲ.

ϋ
ϡϫϯϦ ϩϨ ϴϱϡϣϮϦϮϩϪ Ϩϡϣϩϲϩϭϯϲϳϩ ϫϯϯϱϥϩϮϡϳϼ

 ϯϳ ϣϱϦϭϦϮϩ ϯϰϩϲϼ
ϣϡϦϳ ϥϣϩϧ

ϦϮϩϦ 
ϾϳϯϤϯ ϳϦϬϡ?

a) x = 10 + 50t (ϭ),
b) x = 10 – 50t (ϭ),
c) x = 50 + 10t (ϭ),
d) x = 50 – 10t (ϭ). 

4. υ
ϡϮϯ ϴϱϡϣϮϦϮϩϦ ϥϣϩϧ

ϦϮϩЀ ϳϦϬϡ: x = –25 + 5t (ϭ). Ϗ
ϰϱϦϥϦϬϩϳϦ ϸϦϱϦϨ ϲϫϯϬϽϫϯ 

ϲϦϫϴϮϥ ϰϯϲϬϦ ϮϡϸϡϬϡ ϮϡϢϬϿ
ϥϦϮϩЀ ϳϦϬϯ ϯϫϡϧ

ϦϳϲЀ ϣ ϳϯϸϫϦ ϲ ϫϯϯϱϥϩϮϡϳϯϪ –5 ϭ. 
a) 2 ϲ,
b) 4 ϲ,
c) 5 ϲ,
d) 10 ϲ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

5. ϐ
ϯ Ϥϱϡϵ

ϩϫϴ Ϩϡϣϩϲϩϭϯϲϳϩ ϫϯϯϱϥϩϮϡϳϼ
 ϳϦϬϡ 

ϯϳ ϣϱϦϭϦϮϩ ϯϰϱϦϥϦϬϩϳϦ ϭϯϥϴϬϽ ϲϫϯϱϯϲϳϩ 
ϥϣϩϧ

ϦϮϩЀ. 
ψϡϰϩϹ

ϩϳϦ, ϫϡϫϩϦ ϥϡϮϮϼ
Ϧ σ

ϼ
 ϰϯϬϴϸϩϬϩ 

ϩϨ Ϥϱϡϵ
ϩϫϡ, ϩ ϨϡϫϯϮϯϭϦϱϮϯϲϳϽ (ϵ

ϯϱϭϴϬϴ), 
ϰϯϨϣϯϬϩϣϹ

ϴϿ
 ϰϱϩϪϳϩ ϫ ϯϳϣϦϳϴ.

6. Ϙ
ϦϬϯϣϦϫ ϩϥЂϳ ϰϯ ϰϬϯϳϴ, ϰϬϼ

ϣϴϺ
Ϧϭϴ ϰϯ ϳϦϸϦϮϩϿ

 ϱϦϫϩ, ϣ ϮϡϰϱϡϣϬϦϮϩϩ ϥϣϩϧ
ϦϮϩЀ 

ϰϬϯϳϡ ϲϯ ϲϫϯϱϯϲϳϽϿ
 0,5 ϭ/ϲ ϯϳϮϯϲϩϳϦϬϽϮϯ ϰϬϯϳϡ. ϋ

ϡϫϯϣϡ ϲϫϯϱϯϲϳϽ ϸϦϬϯϣϦϫϡ 
ϯϳϮϯϲϩϳϦϬϽϮϯ ϢϦϱϦϤϡ, ϦϲϬϩ ϲϫϯϱϯϲϳϽ ϳϦϸϦϮϩЀ ϱϦϫϩ 1,2 ϭ/ϲ?

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

7.  υ
ϡϪϳϦ ϯϰϱϦϥϦϬϦϮϩϦ ϰϯϮЀϳϩЀϭ ϳϱϡϦϫϳϯϱϩЀ ϩ ϰϴϳϽ.

ϑϦϤϴϬЀϳ.
 ϔϔυ

8. σϥϯϬϽ ϯϲϩ X
 ϥϣϩϧ

ϦϳϲЀ ϥϣϡ ϳϦϬϡ ϳϡϫ, ϸϳϯ ϨϡϣϩϲϩϭϯϲϳϽ ϫϯϯϱϥϩϮϡϳϼ
 ϯϳ ϣϱϦϭϦϮϩ 

ϣϼ
ϱϡϧ

ϦϮϡ ϴϱϡϣϮϦϮϩЀϭϩ: x
1 = 5t (ϭ) ϩ x

2  = 20 – 5t (ϭ). Ϗ
ϰϱϦϥϦϬϩϳϦ ϣϱϦϭЀ 

ϩ ϫϯϯϱϥϩϮϡϳϴ ϭϦϲϳϡ ϣϲϳϱϦϸϩ ϳϦϬ. ϑϦϹ
ϩϳϦ Ϩϡϥϡϸϴ ϡϮϡϬϩϳϩϸϦϲϫϩ ϩ  Ϥϱϡϵ

ϩϸϦϲϫϩ. 
Ϙ
ϳϯ ϯϨϮϡϸϡϦϳ ϳϯϸϫϡ ϰϦϱϦϲϦϸϦϮϩЀ Ϥϱϡϵ

ϩϫϯϣ?

ϕ
ω
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ϋ
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    9 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ «ϑϡϣϮϯϭ

ϦϱϮϯϦ ϰϱЀϭ
ϯϬϩϮϦϪϮϯϦ ϥϣϩϧ

ϦϮϩϦ. 
Ϗ
ϳϮϯϲϩϳϦϬϽϮϯϲϳϽ ϥϣϩϧ

ϦϮϩЀ» (ϯϫϳЀϢϱϽ – ϮϯЀϢϱϽ)
σ
ρ
ϑω

ρ
ώ
ϓ 1

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. σ
 ϫϡϫϯϭ ϲϬϴϸϡϦ ϲϰϯϱϳϲϭϦϮϡ ϭϯϧ

Ϯϯ ϲϸϩϳϡϳϽ ϭϡϳϦϱϩϡϬϽϮϯϪ ϳϯϸϫϯϪ:
A

) ϲϰϯϱϳϲϭϦϮ ϲϯϣϦϱϹ
ϡϦϳ ϰϱϼ

ϧ
ϯϫ ϲ Ϲ

Ϧϲϳϯϭ;
ς) ϢϦϧ

ϩϳ ϭϡϱϡϵ
ϯϮϲϫϴϿ

 ϥϩϲϳϡϮϷϩϿ
?

ϐ
ϱϡϣϩϬϽϮϼ

ϭ ЀϣϬЀϦϳϲЀ ϯϳϣϦϳ:
a) ϳϯϬϽϫϯ ρ

,
b) ϳϯϬϽϫϯ ς,
c) ϩ ρ

, ϩ ς,
d) Ϯϩ ρ

, Ϯϩ ς.
2. ύ

Ѐϸ, ϢϱϯϹ
ϦϮϮϼ

Ϫ ϣϣϦϱ϶ ϲ ϢϡϬϫϯϮϡ, Ϯϡ϶ϯϥЀϺ
ϦϤϯϲЀ Ϯϡ ϣϼ

ϲϯϳϦ 2 ϭ Ϯϡϥ ϨϦϭϬЂϪ, 
ϰϯϥϮЀϬϲЀ Ϯϡϥ ϢϡϬϫϯϮϯϭ Ϯϡ ϣϼ

ϲϯϳϴ 1 ϭ ϩ ϴϰϡϬ Ϯϡ ϨϦϭϬϿ
. Ϗ

ϰϱϦϥϦϬϩϳϦ ϰϴϳϽ (l) 
ϩ ϭϯϥϴϬϽ ϰϦϱϦϭϦϺ

ϦϮϩЀ (s) ϭЀϸϡ. 
a) l = 4 ϭ; s = 2 ϭ,
b) l = s = 2 ϭ,
c) l = 3ϭ; s = 2 ϭ,
d) l = 4 ϭ; s = 0.

3. ώ
ϡ ϱϩϲϴϮϫϦ ϰϯϫϡϨϡϮϯ ϰϯϬϯϧ

ϦϮϩϦ ϭϡϳϦϱϩϡϬϽϮϯϪ ϳϯϸϫϩ ϣ ϭϯϭϦϮϳ ϣϱϦϭϦϮϩ 
ϩ ϣϦϫϳϯϱ ϲϫϯϱϯϲϳϩ. ύ

ϯϥϴϬϽ ϲϫϯϱϯϲϳϩ ϱϡϣϦϮ 20 ϭ/ϲ.
ϋ
ϡϫϯϦ ϩϨ ϴϱϡϣϮϦϮϩϪ Ϩϡϣϩϲϩϭϯϲϳϩ ϫϯϯϱϥϩϮϡϳϼ

 ϯϳ ϣϱϦϭϦϮϩ ϯϰϩϲϼ
ϣϡϦϳ ϥϣϩϧ

ϦϮϩϦ 
ϾϳϯϤϯ ϳϦϬϡ?

a) x = 20 + 100t (ϭ),
b) x = –20 + 100t (ϭ),
c) x = 100 + 20t (ϭ),
d) x = 100 – 20t (ϭ).

4. υ
ϡϮϯ ϴϱϡϣϮϦϮϩϦ ϥϣϩϧ

ϦϮϩЀ ϳϦϬϡ: x = –100 + 10t (ϭ). Ϗ
ϰϱϦϥϦϬϩϳϦ ϸϦϱϦϨ ϲϫϯϬϽϫϯ 

ϲϦϫϴϮϥ ϰϯϲϬϦ ϮϡϸϡϬϡ ϮϡϢϬϿ
ϥϦϮϩЀ ϳϦϬϯ ϯϫϡϧ

ϦϳϲЀ ϣ ϳϯϸϫϦ ϲ ϫϯϯϱϥϩϮϡϳϯϪ 50 ϭ.
a) 20 ϲ,
b) 15 ϲ,
c) 10 ϲ,
d) 5 ϲ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

5. ϐ
ϯ Ϥϱϡϵ

ϩϫϴ Ϩϡϣϩϲϩϭϯϲϳϩ ϫϯϯϱϥϩϮϡϳϼ
 ϳϦϬϡ 

ϯϳ ϣϱϦϭϦϮϩ ϯϰϱϦϥϦϬϩϳϦ ϭϯϥϴϬϽ ϲϫϯϱϯϲϳϩ 
ϥϣϩϧ

ϦϮϩЀ. 
ψϡϰϩϹ

ϩϳϦ, ϫϡϫϩϦ ϥϡϮϮϼ
Ϧ σ

ϼ
 ϰϯϬϴϸϩϬϩ 

ϩϨ Ϥϱϡϵ
ϩϫϡ, ϩ ϨϡϫϯϮϯϭϦϱϮϯϲϳϽ (ϵ

ϯϱϭϴϬϴ), 
ϰϯϨϣϯϬϩϣϹ

ϴϿ
 ϰϱϩϪϳϩ ϫ ϯϳϣϦϳϴ.

6. σ
 ϮϦϰϯϥϣϩϧ

ϮϯϪ ϣϯϥϦ ϰϬϯϣϦϷ ϰϬϼ
ϣЂϳ ϲϯ ϲϫϯϱϯϲϳϽϿ

 2 ϭ/ϲ. ϋϯϤϥϡ ϯϮ ϰϬϼ
ϣЂϳ 

ϰϱϯϳϩϣ ϳϦϸϦϮϩЀ ϱϦϫϩ, ϦϤϯ ϲϫϯϱϯϲϳϽ ϯϳϮϯϲϩϳϦϬϽϮϯ ϢϦϱϦϤϡ 0,5 ϭ/ϲ. Ϙ
Ϧϭϴ ϱϡϣϮϡ 

ϲϫϯϱϯϲϳϽ ϳϦϸϦϮϩЀ?

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

7. Ϙ
ϳϯ ϳϡϫϯϦ ϲϩϲϳϦϭϡ ϯϳϲϸЂϳϡ?

ϑϦϤϴϬЀϳ.
 ϔϔυ

8. σϥϯϬϽ ϯϲϩ X
 ϥϣϩϧ

ϴϳϲЀ ϥϣϡ ϳϦϬϡ ϳϡϫ, ϸϳϯ ϨϡϣϩϲϩϭϯϲϳϽ ϫϯϯϱϥϩϮϡϳϼ
 ϯϳ ϣϱϦϭϦϮϩ 

ϣϼ
ϱϡϧ

ϦϮϡ ϴϱϡϣϮϦϮϩЀϭϩ: x
1 = 4 + 0,5t (ϭ) ϩ x

2  = 12 – 3,5t (ϭ). Ϗ
ϰϱϦϥϦϬϩϳϦ ϣϱϦϭЀ 

ϩ ϫϯϯϱϥϩϮϡϳϴ ϭϦϲϳϡ ϣϲϳϱϦϸϩ ϳϦϬ. ϑϦϹ
ϩϳϦ Ϩϡϥϡϸϴ ϡϮϡϬϩϳϩϸϦϲϫϩ ϩ  Ϥϱϡϵ

ϩϸϦϲϫϩ. 
Ϙ
ϳϯ ϯϨϮϡϸϡϦϳ ϳϯϸϫϡ ϰϦϱϦϲϦϸϦϮϩЀ Ϥϱϡϵ

ϩϫϯϣ?
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œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ
ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϋϯϭ ϭϴϮϩϫ.
 ϔϔυ

7. ϐ
ϱϩϣϦϥϩϳϦ ϳϯϸϮϴϿ

 ϵ
ϯϱϭϴϬϩϱϯϣϫϴ: ϰϦϱϦϭϦϺ

ϦϮϩϦ – Ͼϳϯ…
  

ϑϦϤϴ ϬЀ ϳ.
ϔϔυ

8. ώ
ϡ ϱϩϲϴϮϫϦ ϰϱϦϥϲϳϡϣϬϦϮ Ϥϱϡϵ

ϩϫ 
Ϩϡϣϩϲϩϭϯϲϳϩ v

x (t) ϰϱϯϦϫϷϩϩ 
ϲϫϯϱϯϲϳϩ Ϯϡ ϯϲϽ X

 ϯϳ ϣϱϦϭϦϮϩ 
ϥϬЀ ϰϱЀϭϯϬϩϮϦϪϮϯ ϥϣϩϧ

ϴϺ
ϦϤϯϲЀ ϳϦϬϡ. 

Ϙ
Ϧϭϴ ϱϡϣϮϯ ϴϲϫϯϱϦϮϩϦ ϳϦϬϡ? ϋ

ϡϫ ϯϮϯ 
ϮϡϰϱϡϣϬϦϮϯ?
σ

 ϭϯϭϦϮϳ ϮϡϸϡϬϡ ϮϡϢϬϿ
ϥϦϮϩЀ ϳϦϬϯ 

Ϯϡ϶ϯϥϩϬϯϲϽ ϣ ϳϯϸϫϦ ϲ ϫϯϯϱϥϩϮϡϳϯϪ 
100 ϭ. ψϡϰϩϹ

ϩϳϦ ϴϱϡϣϮϦϮϩϦ 
Ϩϡϣϩϲϩϭϯϲϳϩ x(t) ϫϯϯϱϥϩϮϡϳϼ

 ϳϦϬϡ 
ϯϳ ϣϱϦϭϦϮϩ.

ϕ
ω
ψω

ϋ
ρ

    9 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϑϡϣϮϯϴϲϫϯϱϦϮϮϯϦ ϰϱЀϭ
ϯϬϩϮϦϪϮϯϦ ϥϣϩϧ

ϦϮϩϦ. 
ϒ
ϱϦϥϮЀЀ ϲϫϯϱϯϲϳϽ» (ϮϯЀϢϱϽ – ϥϦϫϡϢϱϽ)

σ
ρ
ϑω

ρ
ώ
ϓ 1

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. σ
ϦϬϯϲϩϰϦϥϩϲϳ ϰϱϯϦ϶ϡϬ 40 ϫϭ Ϩϡ 2 ϸ, ϡ ϰϯϳϯϭ ϦϺ

Ђ 30 ϫϭ – Ϩϡ 3 ϸ. ϋ
ϡϫϯϣϡ ϲϱϦϥϮЀЀ 

ϲϫϯϱϯϲϳϽ ϣϦϬϯϲϩϰϦϥϩϲϳϡ Ϯϡ ϣϲЂϭ ϰϴϳϩ?
a) 20 ϫϭ/ϸ,
b) 15 ϫϭ/ϸ,
c) 14 ϫϭ/ϸ,
d) 10 ϫϭ/ϸ .

2. ρ
ϣϳϯϭϯϢϩϬϽ ϳϱϯϤϡϦϳϲЀ ϲ ϭϦϲϳϡ ϲ ϴϲϫϯϱϦϮϩϦϭ 0,5 ϭ/ϲ

2. ϋ
ϡϫϯϣϡ ϲϫϯϱϯϲϳϽ 

ϡϣϳϯϭϯϢϩϬЀ ϸϦϱϦϨ 0,5 ϭϩϮ?
a) 0,25 ϭ/ϲ,
b) 2,5 ϭ/ϲ,
c) 15 ϭ/ϲ,
d) 25 ϭ/c .

3. ϋ
ϡϫϩϦ ϩϨ ϰϱϩϣϦϥЂϮϮϼ

϶ Ϯϩϧ
Ϧ ϴϱϡϣϮϦϮϩϪ ϥϬЀ Ϩϡϣϩϲϩϭϯϲϳϩ ϫϯϯϱϥϩϮϡϳϼ

 
ϥϣϩϧ

ϴϺ
ϩ϶ϲЀ ϳϦϬ ϯϳ ϣϱϦϭϦϮϩ ϯϰϩϲϼ

ϣϡϿ
ϳ ϱϡϣϮϯϴϲϫϯϱϦϮϮϯϦ ϥϣϩϧ

ϦϮϩϦ?
ρ

) x = 20 + 2t (ϭ),
ς) x = 20t + 2t 2 (ϭ),
σ

) x = 20 + 2t 2 (ϭ),
τ) x = 20t (ϭ).

a) ρ
 ϩ ς,

b) ς ϩ σ
,

c) ς, σ
 ϩ τ,

d) ρ
, ς, σ

 ϩ τ.
4. υ

ϣϩϧ
ϦϮϩϦ ϳϦϬϡ ϨϡϥϡϮϯ ϴϱϡϣϮϦϮϩϦϭ x(t) = 100 + 20t – t 2 (ϭ)

ϋ
ϡϫϡЀ ϩϨ ϰϱϩϣϦϥЂϮϮϼ

϶ Ϯϩϧ
Ϧ ϵ

ϯϱϭϴϬ ϥϬЀ Ϩϡϣϩϲϩϭϯϲϳϩ ϰϱϯϦϫϷϩϩ ϲϫϯϱϯϲϳϩ ϳϦϬϡ 
ϯϳ ϣϱϦϭϦϮϩ ϲϯϯϳϣϦϳϲϣϴϦϳ ϥϡϮϮϯϭϴ ϴϱϡϣϮϦϮϩϿ

 ϥϣϩϧ
ϦϮϩЀ?

a) v
x  = 100 + 20t (ϭ/ϲ),

b) v
x  = 20t – t 2 (ϭ/ϲ),

c) v
x  = 20 – t (ϭ/ϲ),

d) v
x  = 20– 2t (ϭ/ϲ).

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
ϔϔυ

5. ώ
ϡ ϱϩϲϴϮϫϦ ϩϨϯϢϱϡϧ

ϦϮϼ
 Ϥϱϡϵ

ϩϫϩ Ϩϡϣϩϲϩϭϯϲϳϩ ϰϱϯϦϫϷϩϩ ϴϲϫϯϱϦϮϩЀ ϯϳ ϣϱϦϭϦϮϩ 
ϥϬЀ ϱϡϨϬϩϸϮϼ

϶ ϣϩϥϯϣ ϰϱЀϭϯϬϩϮϦϪϮϯϤϯ ϥϣϩϧ
ϦϮϩЀ. ϋ

ϡϫϯϪ Ϥϱϡϵ
ϩϫ ϲϯϯϳϣϦϳϲϳϣϴϦϳ 

ϱϡϣϮϯϭϦϱϮϯϭϴ ϥϣϩϧ
ϦϮϩϿ

?

6. υ
ϣϩϧ

ϦϮϩϦ ϳϦϬϡ ϨϡϥϡϮϯ ϴϱϡϣϮϦϮϩϦϭ x = –200 + 10t – t 2 (ϭ)

x
0 , ϭ

v
0x , ϭ/ϲ

a
x , ϭ/ϲ

2
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ŎśŖŤ
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ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ
ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

7. ϐ
ϱϩϣϦϥϩϳϦ ϳϯϸϮϴϿ

 ϵ
ϯϱϭϴϬϩϱϯϣϫϴ: ϴϲϫϯϱϦϮϩϦ – Ͼϳϯ …

  

ϑϦϤϴϬЀϳ.
ϔϔυ

8. ώ
ϡ ϱϩϲϴϮϫϦ ϰϱϦϥϲϳϡϣϬϦϮ Ϥϱϡϵ

ϩϫ 
Ϩϡϣϩϲϩϭϯϲϳϩ v

x (t) ϰϱϯϦϫϷϩϩ 
ϲϫϯϱϯϲϳϩ Ϯϡ ϯϲϽ X

 ϯϳ ϣϱϦϭϦϮϩ 
ϥϬЀ ϰϱЀϭϯϬϩϮϦϪϮϯ ϥϣϩϧ

ϴϺ
ϦϤϯϲЀ ϳϦϬϡ. 

Ϙ
Ϧϭϴ ϱϡϣϮϯ ϴϲϫϯϱϦϮϩϦ ϳϦϬϡ? ϋ

ϡϫ ϯϮϯ 
ϮϡϰϱϡϣϬϦϮϯ?
σ

 ϭϯϭϦϮϳ ϮϡϸϡϬϡ ϮϡϢϬϿ
ϥϦϮϩЀ ϳϦϬϯ 

Ϯϡ϶ϯϥϩϬϯϲϽ ϣ ϮϡϸϡϬϦ ϫϯϯϱϥϩϮϡϳ. 
ψϡϰϩϹ

ϩϳϦ ϴϱϡϣϮϦϮϩϦ Ϩϡϣϩϲϩϭϯϲϳϩ x(t) 
ϫϯϯϱϥϩϮϡϳϼ

 ϳϦϬϡ ϯϳ ϣϱϦϭϦϮϩ.

ϕ
ω
ψω

ϋ
ρ

    9 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϑϡϣϮϯϴϲϫϯϱϦϮϮϯϦ ϰϱЀϭ
ϯϬϩϮϦϪϮϯϦ ϥϣϩϧ

ϦϮϩϦ. 
ϒ
ϱϦϥϮЀЀ ϲϫϯϱϯϲϳϽ» (ϮϯЀϢϱϽ – ϥϦϫϡϢϱϽ) 

σ
ρ
ϑω

ρ
ώ
ϓ 2

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ρ
ϣϳϯϭϯϢϩϬϽ Ϩϡ 5 ϸ ϰϱϯϦ϶ϡϬ 300 ϫϭ, ϡ ϰϯϳϯϭ Ϩϡ 7 ϸ ϦϺ

Ђ 300 ϫϭ. ϋ
ϡϫϯϣϡ ϲϱϦϥϮЀЀ 

ϲϫϯϱϯϲϳϽ ϡϣϳϯϭϯϢϩϬЀ Ϯϡ ϣϲЂϭ ϰϴϳϩ?
a) 10 ϫϭ/ϸ,
b) 40 ϫϭ/ϸ,
c) 50 ϫϭ/ϸ,
d) 60 ϫϭ/ϸ .

2. ϋ
ϡϫϴϿ

 ϮϡϸϡϬϽϮϴϿ
 ϲϫϯϱϯϲϳϽ ϩϭϦϬ ϡϣϳϯϭϯϢϩϬϽ, ϦϲϬϩ, ϥϣϩϤϡЀϲϽ ϲ ϴϲϫϯϱϦϮϩϦϭ 

2 ϭ/ϲ
2, Ϩϡ 8 ϲ ϯϮ ϥϯϲϳϩϤ ϲϫϯϱϯϲϳϩ 72 ϫϭ/ϸ?

a) 56 ϫϭ/ϸ,
b) 20 ϭ/ϲ,
c) 12 ϭ/ϲ,
d) 4 ϭ/c .

3. ϋ
ϡϫϩϦ ϩϨ ϰϱϩϣϦϥЂϮϮϼ

϶ Ϯϩϧ
Ϧ ϴϱϡϣϮϦϮϩϪ ϥϬЀ Ϩϡϣϩϲϩϭϯϲϳϩ ϫϯϯϱϥϩϮϡϳϼ

 
ϥϣϩϧ

ϴϺ
ϩ϶ϲЀ ϳϦϬ ϯϳ ϣϱϦϭϦϮϩ ϯϰϩϲϼ

ϣϡϿ
ϳ ϱϡϣϮϯϴϲϫϯϱϦϮϮϯϦ ϥϣϩϧ

ϦϮϩϦ?
ρ

) x = 8 + 4t 2 (ϭ),
ς) x = 8t  + 4t 2 (ϭ),
σ

) x = 8 + 4t (ϭ),
τ) x = 8t (ϭ).

a) ρ
 ϩ ς,

b) ς ϩ σ
,

c) ς, σ
 ϩ τ,

d) ρ
, ς, σ

 ϩ τ.
4. υ

ϣϩϧ
ϦϮϩϦ ϳϦϬϡ ϨϡϥϡϮϯ ϴϱϡϣϮϦϮϩϦϭ x(t) = 40 – 10t + 2t 2 (ϭ)

ϋ
ϡϫϡЀ ϩϨ ϰϱϩϣϦϥЂϮϮϼ

϶ Ϯϩϧ
Ϧ ϵ

ϯϱϭϴϬ ϥϬЀ Ϩϡϣϩϲϩϭϯϲϳϩ ϰϱϯϦϫϷϩϩ ϲϫϯϱϯϲϳϩ ϳϦϬϡ 
ϯϳ ϣϱϦϭϦϮϩ ϲϯϯϳϣϦϳϲϣϴϦϳ ϥϡϮϮϯϭϴ ϴϱϡϣϮϦϮϩϿ

 ϥϣϩϧ
ϦϮϩЀ?

a) v
x  = 40 – 10t (ϭ/ϲ),

b) v
x  = 10t + 2t 2 (ϭ/ϲ),

c) v
x  = –10 + 2t (ϭ/ϲ),

d) v
x  = –10 + 4t (ϭ/ϲ).

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
ϔϔυ

5. ϓϦϬϯ, ϥϣϩϤϡЀϲϽ ϣϥϯϬϽ ϯϲϩ X
 ϰϱЀϭϯϬϩϮϦϪϮϯ ϩ ϱϡϣϮϯϴϲϫϯϱϦϮϮϯ, Ϩϡ ϮϦϫϯϳϯϱϯϦ 

ϣϱϦϭЀ ϴϣϦϬϩϸϩϬϯ ϲϣϯϿ
 ϲϫϯϱϯϲϳϽ ϣ 2 ϱϡϨϡ. ϋ

ϡϫϯϪ ϩϨ Ϥϱϡϵ
ϩϫϯϣ Ϩϡϣϩϲϩϭϯϲϳϩ 

ϰϱϯϦϫϷϩϩ ϴϲϫϯϱϦϮϩЀ ϯϳ ϣϱϦϭϦϮϩ  ϲϯϯϳϣϦϳϲϳϣϴϦϳ ϳϡϫϯϭϴ ϥϣϩϧ
ϦϮϩϿ

?

6. υ
ϣϩϧ

ϦϮϩϦ ϳϦϬϡ ϨϡϥϡϮϯ ϴϱϡϣϮϦϮϩϦϭ x = –6t + t 2 (ϭ)

x
0 , ϭ

v
0x , ϭ/ϲ

a
x , ϭ/ϲ

2
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ŔŉŚŚŉŞ ŚřŎō
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ŉŔŤ
ō
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ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

7. ώ
ϡ ϱϩϲϴϮϫϦ ϩϨϯϢϱϡϧ

ϦϮϼ
 Ϥϱϡϵ

ϩϫϩ ϩϨϭϦϮϦϮϩЀ ϾϮϦϱϤϩϩ ϲ ϳϦϸϦϮϩϦϭ ϣϱϦϭϦϮϩ. 
ϋ
ϡϫϯϪ ϩϨ Ͼϳϩ϶ Ϥϱϡϵ

ϩϫϯϣ ϲϯϯϳϣϦϳϲϳϣϴϦϳ ϩϨϭϦϮϦϮϩϿ
 ϰϯϬϮϯϪ ϭϦ϶ϡϮϩϸϦϲϫϯϪ ϾϮϦϱϤϩϩ 

ϰϱϩ ϲϣϯϢϯϥϮϯϭ ϰϡϥϦϮϩϩ ϳϦϬϡ?

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

8. ϒ
ϵ
ϯϱϭϴϬϩϱϴϪϳϦ ϰϦϱϣϼ

Ϫ ϨϡϫϯϮ ώ
ϽϿ

ϳϯϮϡ.
9. ϋ

ϡϫ ϩϭϰϴϬϽϲ ϲϩϬϼ
 ϲϣЀϨϡϮ ϲ ϩϭϰϴϬϽϲϯϭ ϳϦϬϡ?

ϑϦϤϴϬЀϳ.
 ϔϔυ

10. ϐ
ϱϯϩϨϯϹ

Ϭϯ ϲϳϯϬϫϮϯϣϦϮϩϦ ϤϱϴϨϯϣϩϫϡ ϭϡϲϲϯϪ 4 ϳ ϩ ϬϦϤϫϯϣϯϤϯ ϡϣϳϯϭϯϢϩϬЀ 
ϭϡϲϲϯϪ 1,6 ϳ. τϱϴϨϯϣϩϫ ϰϯϬϴϸϩϬ ϴϲϫϯϱϦϮϩϦ 5 ϭ/ϲ

2. ϒ
 ϫϡϫϩϭ ϴϲϫϯϱϦϮϩϦϭ ϥϣϩϤϡϬϲЀ 

ϬϦϤϫϯϣϯϪ ϡϣϳϯϭϯϢϩϬϽ ϰϯϲϬϦ ϲϳϯϬϫϮϯϣϦϮϩЀ?
11. ώ

ϡ ϫϡϫϴϿ
 ϣϼ

ϲϯϳϴ ϰϯϥϮϩϭϦϳϲЀ ϳϦϬϯ, ϫϯϳϯϱϯϦ ϢϱϯϲϩϬϩ ϣϣϦϱ϶ ϲϯ ϲϫϯϱϯϲϳϽϿ
 

20 ϭ/ϲ? ϐ
ϱϩϣϦϥϩϳϦ ϱϡϨϣЂϱϮϴϳϯϦ ϱϦϹ

ϦϮϩϦ.

ϕ
ω
ψω

ϋ
ρ

    9 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ψϡϫϯϮϼ
 ώ
ϽϿ

ϳϯϮϡ. ψϡϫϯϮϼ
 ϲϯ϶ϱϡϮϦϮϩЀ» (ЀϮϣϡϱϽ) 

σ
ρ
ϑω

ρ
ώ
ϓ 1

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϔ
ϳϣϦϱϧ

ϥϦϮϩϦ, ϸϳϯ ϳϦϬϯ ϰϯϫϯϩϳϲЀ ϩϬϩ ϥϣϩϧ
ϦϳϲЀ ϱϡϣϮϯϭϦϱϮϯ ϩ ϰϱЀϭϯϬϩϮϦϪϮϯ, 

ϦϲϬϩ Ϯϡ ϮϦϤϯ ϮϦ ϥϦϪϲϳϣϴϿ
ϳ ϥϱϴϤϩϦ ϳϦϬϡ ϩϬϩ ϣϯϨϥϦϪϲϳϣϩϦ ϥϱϴϤϩ϶ ϳϦϬ ϣϨϡϩϭϮϯ 

ϴϱϡϣϮϯϣϦϹ
ϦϮϯ

a) ЀϣϬЀϦϳϲЀ ϮϦϣϦϱϮϼ
ϭ;

b) ϣϦϱϮϯ ϥϬЀ ϩϮϦϱϷϩϡϬϽϮϼ
϶ ϲϩϲϳϦϭ ϯϳϲϸЂϳϡ;

c) ϣϦϱϮϯ ϥϬЀ ϮϦϩϮϦϱϷϩϡϬϽϮϼ
϶ ϲϩϲϳϦϭ ϯϳϲϸЂϳϡ;

d) ϣϦϱϮϯ ϰϱϩ ϬϿ
Ϣϼ

϶ ϴϲϬϯϣϩЀ϶.
2. σ

ϼ
ϢϦϱϩϳϦ ϰϱϩϭϦϱ(-ϼ

) ϰϱϯЀϣϬϦϮϩЀ ϩϮϦϱϷϩϩ.
ρ

) ϔ
ϸϦϢϮϩϫ ϬϦϧ

ϩϳ Ϯϡ ϲϳϯϬϦ.
ς) ϐ

ϯϦϨϥ ϥϣϩϧ
ϦϳϲЀ ϰϯ ϰϱЀϭϯϪ ϲ ϰϯϲϳϯЀϮϮϯϪ ϲϫϯϱϯϲϳϽϿ

.
σ

) ρ
ϣϳϯϭϯϢϩϬϽ ϮϡϸϩϮϡϦϳ ϥϣϩϧ

ϦϮϩϦ.
a) ρ

,
b) ς,
c) ρ

 ϩ ς,
d) σ

.
3. ύ

Ѐϸ ϢϱϯϹ
ϦϮ ϲ ϴϱϯϣϮЀ ϨϦϭϬϩ ϣϦϱϳϩϫϡϬϽϮϯ ϣϣϦϱ϶. ϋ

ϡϫϯϪ ϭϦ϶ϡϮϩϸϦϲϫϯϪ ϾϮϦϱϤϩϦϪ 
ϯϮ ϯϢϬϡϥϡϦϳ ϣ ϭϯϭϦϮϳ Ϣϱϯϲϫϡ?

a) ϫϩϮϦϳϩϸϦϲϫϯϪ,
b) ϰϯϳϦϮϷϩϡϬϽϮϯϪ,
c) ϣϮϴϳϱϦϮϮϦϪ,
d) ϮϦ ϯϢϬϡϥϡϦϳ ϾϮϦϱϤϩϦϪ.

4. ϋ
ϡϫϡЀ ϵ

ϯϱϭϴϬϡ ϩϨ ϰϱϦϥϬϯϧ
ϦϮϮϼ

϶ ϳϯϸϮϯ ϣϼ
ϱϡϧ

ϡϦϳ ϳϱϦϳϩϪ ϨϡϫϯϮ ώ
ϽϿ

ϳϯϮϡ?
a) 

,

b) 
,

c) 
,

d) 
.

5. Ϙ
Ϧϭϴ ϱϡϣϦϮ ϩϭϰϴϬϽϲ ϡϣϳϯϭϯϢϩϬЀ ϭϡϲϲϯϪ 3000 ϫϤ, ϦϲϬϩ ϯϮ ϥϣϩϧ

ϦϳϲЀ ϲϯ 
ϲϫϯϱϯϲϳϽϿ

 36 ϫϭ/ϸ?
a) 60 000 ϫϤ × ϭ/ϲ 
b) 30 000 ϫϤ × ϭ/ϲ 
c) 108 ϫϤ × ϭ/ϲ
d) 36 ϫϤ × ϭ/ϲ 

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ 
ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
ϔϔυ

6. ϙ
ϡϱϩϫ ϥϣϩϧ

ϦϳϲЀ ϲϯ ϲϫϯϱϯϲϳϽϿ
 v. ώ

ϡ ϮϦϤϯ 
ϥϦϪϲϳϣϴϦϳ ϲϩϬϡ F ϳϡϫ, ϫϡϫ ϰϯϫϡϨϡϮϯ Ϯϡ ϱϩϲϴϮϫϦ. 
ϋ
ϡϫϡЀ ϲϳϱϦϬϫϡ ϰϯϫϡϨϼ

ϣϡϦϳ ϮϡϰϱϡϣϬϦϮϩϦ 
ϴϲϫϯϱϦϮϩЀ Ϲ

ϡϱϩϫϡ? 
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ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

7. ώ
ϡ ϱϩϲϴϮϫϦ ϩϨϯϢϱϡϧ

ϦϮϼ
 Ϥϱϡϵ

ϩϫϩ ϩϨϭϦϮϦϮϩЀ ϾϮϦϱϤϩϩ ϲ ϳϦϸϦϮϩϦϭ ϣϱϦϭϦϮϩ. 
ϋ
ϡϫϯϪ ϩϨ Ͼϳϩ϶ Ϥϱϡϵ

ϩϫϯϣ ϲϯϯϳϣϦϳϲϳϣϴϦϳ ϩϨϭϦϮϦϮϩϿ
 ϫϩϮϦϳϩϸϦϲϫϯϪ ϾϮϦϱϤϩϩ 

ϰϱϩ ϲϣϯϢϯϥϮϯϭ ϰϡϥϦϮϩϩ ϳϦϬϡ?

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

8. ϒ
ϵ
ϯϱϭϴϬϩϱϴϪϳϦ ϰϱϩϮϷϩϰ ϩϮϦϱϷϩϩ.

9. ϋ
ϡϫ ϩϭϰϴϬϽϲ ϲϩϬϼ

 ϲϣЀϨϡϮ ϲ ϩϭϰϴϬϽϲϯϭ ϳϦϬϡ?

ϑϦϤϴϬЀϳ.
 ϔϔυ

10. σ
 ϲϳϯЀϣϹ

ϩϦ Ϯϡ ϬϽϥϴ ϲϡϮϫϩ ϭϡϲϲϯϪ 200 ϫϤ ϲ ϱϡϨϢϦϤϡ Ϩϡϰϱϼ
ϤϮϴϬ ϸϦϬϯϣϦϫ ϭϡϲϲϯϪ 

50 ϫϤ. ϒ
ϫϯϱϯϲϳϽ ϲϡϮϦϪ ϰϯϲϬϦ ϰϱϼ

ϧ
ϫϡ ϲϳϡϬϡ 0,8 ϭ/ϲ. ϋ

ϡϫϯϪ Ϣϼ
Ϭϡ ϲϫϯϱϯϲϳϽ ϸϦϬϯϣϦϫϡ 

ϥϯ ϫϡϲϡϮϩЀ ϲ ϲϡϮЀϭϩ?
11. ώ

ϡ ϫϡϫϴϿ
 ϣϼ

ϲϯϳϴ ϰϯϥϮϩϭϦϳϲЀ ϳϦϬϯ, ϫϯϳϯϱϯϦ ϢϱϯϲϩϬϩ ϣϣϦϱ϶ ϲϯ ϲϫϯϱϯϲϳϽϿ
 

30 ϭ/ϲ? ϐ
ϱϩϣϦϥϩϳϦ ϱϡϨϣЂϱϮϴϳϯϦ ϱϦϹ

ϦϮϩϦ.

ϕ
ω
ψω

ϋ
ρ

    9 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ψϡϫϯϮϼ
 ώ
ϽϿ

ϳϯϮϡ. ψϡϫϯϮϼ
 ϲϯ϶ϱϡϮϦϮϩЀ» (ЀϮϣϡϱϽ)

σ
ρ
ϑω

ρ
ώ
ϓ 2

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. σ
ϼ
ϢϦϱϩϳϦ ϴϸЂϮϯϤϯ, ϫϯϳϯϱϼ

Ϫ ϲϵ
ϯϱϭϴϬϩϱϯϣϡϬ ϨϡϫϯϮ ϩϮϦϱϷϩϩ:

a) ρ
ϱϩϲϳϯϳϦϬϽ,

b) τϡϬϩϬϦϪ,
c) ώ

ϽϿ
ϳϯϮ,

d) ρ
ϱ϶ϩϭϦϥ.

2. ϐ
ϯ ϰϱЀϭϯϬϩϮϦϪϮϯϭϴ ϴϸϡϲϳϫϴ ϥϯϱϯϤϩ ϥϣϩϧ

ϦϳϲЀ ϳϱϡϭϣϡϪ. σ
 ϫϡϫϯϭ ϲϬϴϸϡϦ 

ϩϬϩ ϲϬϴϸϡЀ϶ ϭϯϧ
Ϯϯ ϲϸϩϳϡϳϽ ϩϮϦϱϷϩϡϬϽϮϯϪ ϲϩϲϳϦϭϴ ϯϳϲϸЂϳϡ, ϲϣЀϨϡϮϮϴϿ

 ϲ Ϯϩϭ?
ρ

) ϓϱϡϭϣϡϪ ϮϡϸϩϮϡϦϳ ϥϣϩϧ
ϦϮϩϦ.

ς) ϓϱϡϭϣϡϪ ϥϣϩϧ
ϦϳϲЀ ϱϡϣϮϯϭϦϱϮϯ.

σ
) ϓϱϡϭϣϡϪ ϨϡϭϦϥϬЀϦϳ ϥϣϩϧ

ϦϮϩϦ.
a) ρ

,
b) ς,
c) ρ

 ϩ ς,
d) σ

.
3. ϒ

ϯϲϴϬϽϫϡ ϰϡϥϡϦϳ ϲ ϫϱϼ
Ϲ
ϩ. ϋ

ϡϫϯϪ ϭϦ϶ϡϮϩϸϦϲϫϯϪ ϾϮϦϱϤϩϦϪ ϯϢϬϡϥϡϦϳ ϲϯϲϴϬϽϫϡ 
ϣϯ ϣϱϦϭЀ ϰϡϥϦϮϩЀ?

a) ϫϩϮϦϳϩϸϦϲϫϯϪ ϾϮϦϱϤϩϦϪ,
b) ϰϯϳϦϮϷϩϡϬϽϮϯϪ ϾϮϦϱϤϩϦϪ,
c) ϣϮϴϳϱϦϮϮϦϪ ϾϮϦϱϤϩϦϪ,
d) ϫϩϮϦϳϩϸϦϲϫϯϪ ϩ ϰϯϳϦϮϷϩϡϬϽϮϯϪ ϾϮϦϱϤϩϦϪ.

4. ϋ
ϡϫϡЀ ϵ

ϯϱϭϴϬϡ ϩϨ ϰϱϦϥϬϯϧ
ϦϮϮϼ

϶ ϣϼ
ϱϡϧ

ϡϦϳ ϲϬϦϥϲϳϣϩϦ ϨϡϫϯϮϯϣ ώ
ϽϿ

ϳϯϮϡ, 
ϯϰϱϦϥϦϬЀϿ

Ϻ
ϦϦ ϯϳϮϯϹ

ϦϮϩϦ ϴϲϫϯϱϦϮϩϪ ϣϨϡϩϭϯϥϦϪϲϳϣϴϿ
Ϻ
ϩ϶ ϳϦϬ?

a) 
,

b) 
,

c) 
,

d) 
.

5. Ϙ
Ϧϭϴ ϱϡϣϦϮ ϩϭϰϴϬϽϲ ϡϣϳϯϭϯϢϩϬЀ ϭϡϲϲϯϪ 1000 ϫϤ, ϦϲϬϩ ϯϮ ϥϣϩϧ

ϦϳϲЀ 
ϲϯ ϲϫϯϱϯϲϳϽϿ

 72 ϫϭ/ϸ ?
a) 60 000 ϫϤ × ϭ/ϲ, 
b) 30 000 ϫϤ × ϭ/ϲ,
c) 108 ϫϤ × ϭ/ϲ,
d) 36 ϫϤ × ϭ/ϲ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
ϔϔυ

6. ώ
ϡ ϱϩϲϴϮϫϦ ϲϬϦϣϡ ϩϨϯϢϱϡϧ

ϦϮϼ
 

ϣϦϫϳϯϱϼ
 ϲϫϯϱϯϲϳϩ ϩ ϴϲϫϯϱϦϮϩЀ ϳϦϬϡ. 

ϋ
ϡϫϯϪ ϩϨ ϸϦϳϼ

ϱЂ϶ ϣϦϫϳϯϱϯϣ Ϯϡ ϱϩϲϴϮϫϦ 
ϲϰϱϡϣϡ ϰϯϫϡϨϼ

ϣϡϦϳ ϮϡϰϱϡϣϬϦϮϩϦ ϣϦϫϳϯϱϡ 
ϲϩϬϼ

, ϥϦϪϲϳϣϴϿ
Ϻ
ϦϪ Ϯϡ Ͼϳϯ ϳϦϬϯ? 
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    9 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ύ
Ϧ϶ϡϮϩϸϦϲϫϩϦ ϩ ϾϬϦϫϳϱϯϭ

ϡϤϮϩϳϮϼ
Ϧ ϫϯϬϦϢϡϮϩЀ ϩ ϣϯϬϮϼ

» 
(ϭϡϱϳ – ϡϰϱϦϬϽ)
σ
ρ
ϑω

ρ
ώ
ϓ 2

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ψϡ 3 ϲ ϭϡЀϳϮϩϫ ϲϯϣϦϱϹ
ϩϬ 6 ϫϯϬϦϢϡϮϩϪ. Ϙ

Ϧϭϴ ϱϡϣϮϡ ϸϡϲϳϯϳϡ ϫϯϬϦϢϡϮϩϪ? 
a) 0,5 τϷ,
b) 2 τϷ,
c) 3 τϷ,
d) 18 τϷ.

2. σ
 ϰϱϯϥϯϬϽϮϯϪ ϣϯϬϮϦ ϸϡϲϳϩϷϼ

 ϲϯϣϦϱϹ
ϡϿ

ϳ ϫϯϬϦϢϡϮϩЀ
a) ϣϯ ϣϲϦ϶ ϮϡϰϱϡϣϬϦϮϩЀ϶;
b) ϳϯϬϽϫϯ ϣ ϮϡϰϱϡϣϬϦϮϩϩ, ϰϦϱϰϦϮϥϩϫϴϬЀϱϮϯϭ ϮϡϰϱϡϣϬϦϮϩϿ

 ϱϡϲϰϱϯϲϳϱϡϮϦϮϩЀ 
ϣϯϬϮϼ

;
c) ϳϯϬϽϫϯ ϣ ϮϡϰϱϡϣϬϦϮϩϩ ϱϡϲϰϱϯϲϳϱϡϮϦϮϩЀ ϣϯϬϮϼ

;
d) ϣ ϮϡϰϱϡϣϬϦϮϩϩ ϱϡϲϰϱϯϲϳϱϡϮϦϮϩЀ ϣϯϬϮϼ

 ϩ ϣ ϮϡϰϱϡϣϬϦϮϩϩ, ϰϦϱϰϦϮϥϩϫϴϬЀϱϮϯϭ 
ϮϡϰϱϡϣϬϦϮϩϿ

 ϱϡϲϰϱϯϲϳϱϡϮϦϮϩЀ ϣϯϬϮϼ
.

3. ϋ
ϡϫϯϣϡ ϦϥϩϮϩϷϡ ϩϨϭϦϱϦϮϩЀ ϭϡϤϮϩϳϮϯϪ ϩϮϥϴϫϷϩϩ?
a) ϓϬ,
b) τϮ, 
c) σ

Ϣ,
d) ϕ

.
4. Ϙ

ϡϲϳϯϳϡ ϫϯϬϦϢϡϮϩϪ ϨϡϱЀϥϯϣ ϣ ϡϮϳϦϮϮϦ, ϩϨϬϴϸϡϿ
Ϻ
ϦϪ ϱϡϥϩϯϣϯϬϮϼ

, ϱϡϣϦϮ 10
8 τϷ. 

Ϗ
ϰϱϦϥϦϬϩϳϦ ϰϦϱϩϯϥ ϫϯϬϦϢϡϮϩϪ ϨϡϱЀϥϯϣ ϣ ϡϮϳϦϮϮϦ.

5. ϐ
ϯ ϱϩϲϴϮϫϴ ϯϰϱϦϥϦϬϩϳϦ, 

ϫϡϫ ϮϡϰϱϡϣϬϦϮϼ
 ϬϩϮϩϩ ϭϡϤϮϩϳϮϯϤϯ ϰϯϬЀ 

ϰϱЀϭϯϤϯ ϳϯϫϡ I.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

6. ϋ
ϡϫ ϮϡϨϼ

ϣϡϿ
ϳϲЀ ϭϦ϶ϡϮϩϸϦϲϫϩϦ ϫϯϬϦϢϡϮϩЀ, ϸϡϲϳϯϳϡ ϫϯϳϯϱϼ

϶ ϣϼ
Ϲ
Ϧ 20 ϫτϷ?

a) Ϩϣϴϫϯϣϼ
Ϧ ϫϯϬϦϢϡϮϩЀ,

b) ϩϮϵ
ϱϡϨϣϴϫϯϣϼ

Ϧ ϫϯϬϦϢϡϮϩЀ,
c) ϴϬϽϳϱϡϨϣϴϫϯϣϼ

Ϧ ϫϯϬϦϢϡϮϩЀ,
d) ϲϱϦϥϩ ϯϳϣϦϳϯϣ ϮϦϳ ϣϦϱϮϯϤϯ.

7. ώ
ϡ ϱϩϲϴϮϫϦ ϰϯϫϡϨϡϮ Ϥϱϡϵ

ϩϫ 
ϫϯϬϦϢϡϮϩϪ ϯϥϮϯϪ ϩϨ ϳϯϸϦϫ ϲϳϱϴϮϼ

. 
Ϙ
Ϧϭϴ, ϲϯϤϬϡϲϮϯ Ϥϱϡϵ

ϩϫϴ, ϱϡϣϮϡ 
ϡϭϰϬϩϳϴϥϡ ϫϯϬϦϢϡϮϩϪ?

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

8. Ϗ
ϳ ϫϡϫϩ϶ ϣϦϬϩϸϩϮ Ϩϡϣϩϲϩϳ ϰϦϱϩϯϥ ϫϯϬϦϢϡϮϩϪ ϭϡϳϦϭϡϳϩϸϦϲϫϯϤϯ ϭϡЀϳϮϩϫϡ?

9. ω
Ϩ ϸϦϤϯ ϲϯϲϳϯϩϳ ϫϯϮϥϦϮϲϡϳϯϱ? υ

ϬЀ ϸϦϤϯ ϯϮ ϰϱϦϥϮϡϨϮϡϸϦϮ?

ϑϦϤϴϬЀϳ.
 ϔϔυ

10. ϑϡϥϩϯϲϳϡϮϷϩЀ ϱϡϢϯϳϡϦϳ Ϯϡ ϸϡϲϳϯϳϦ 60 ύ
τϷ. ώ

ϡϪϥϩϳϦ ϥϬϩϮϴ ϾϬϦϫϳϱϯϭϡϤϮϩϳϮϼ
϶ 

ϣϯϬϮ, ϩϨϬϴϸϡϦϭϼ
϶ ϡϮϳϦϮϮϯϪ ϱϡϥϩϯϲϳϡϮϷϩϩ. ϒ

ϫϯϱϯϲϳϽ ϱϡϲϰϱϯϲϳϱϡϮϦϮϩЀ 
ϾϬϦϫϳϱϯϭϡϤϮϩϳϮϼ

϶ ϣϯϬϮ c = 3 × 10
8 ϭ/ϲ. ϐ

ϱϩϣϦϥϩϳϦ ϱϡϨϣЂϱϮϴϳϯϦ ϱϦϹ
ϦϮϩϦ.

11. Ϗ
ϰϱϦϥϦϬϩϳϦ ϭϡϤϮϩϳϮϼ

Ϫ ϰϯϳϯϫ, ϰϱϯϮϩϨϼ
ϣϡϿ

Ϻ
ϩϪ ϫϣϡϥϱϡϳϮϴϿ

 ϱϡϭϫϴ ϲϯ ϲϳϯϱϯϮϯϪ 
10 ϲϭ, ϦϲϬϩ ϯϮϡ Ϯϡ϶ϯϥϩϳϲЀ ϣ ϯϥϮϯϱϯϥϮϯϭ ϭϡϤϮϩϳϮϯϭ ϰϯϬϦ ϩϮϥϴϫϷϩϦϪ 200 ϭϓϬ. 
ϐ
ϬϯϲϫϯϲϳϽ ϱϡϭϫϩ ϱϡϲϰϯϬϯϧ

ϦϮϡ ϰϦϱϰϦϮϥϩϫϴϬЀϱϮϯ ϬϩϮϩЀϭ ϭϡϤϮϩϳϮϯϪ ϩϮϥϴϫϷϩϩ.

ϕ
ω
ψω

ϋ
ρ

    9 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ύ
Ϧ϶ϡϮϩϸϦϲϫϩϦ ϩ ϾϬϦϫϳϱϯϭ

ϡϤϮϩϳϮϼ
Ϧ ϫϯϬϦϢϡϮϩЀ ϩ ϣϯϬϮϼ

» 
(ϭϡϱϳ – ϡϰϱϦϬϽ)
σ
ρ
ϑω

ρ
ώ
ϓ 1

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ψϡ 3 ϲ ϭϡЀϳϮϩϫ ϲϯϣϦϱϹ
ϩϬ 6 ϫϯϬϦϢϡϮϩϪ. Ϙ

Ϧϭϴ ϱϡϣϦϮ ϰϦϱϩϯϥ ϫϯϬϦϢϡϮϩϪ?
a) 0,5 ϲ, 
b) 2 ϲ,
c) 12 ϲ,
d) 18 ϲ. 

2. σ
 ϰϯϰϦϱϦϸϮϯϪ ϣϯϬϮϦ ϸϡϲϳϩϷϼ

 ϲϯϣϦϱϹ
ϡϿ

ϳ ϫϯϬϦϢϡϮϩЀ…
a) ϣϯ ϣϲϦ϶ ϮϡϰϱϡϣϬϦϮϩЀ϶;
b) ϳϯϬϽϫϯ ϣ ϮϡϰϱϡϣϬϦϮϩϩ, ϰϦϱϰϦϮϥϩϫϴϬЀϱϮϯϭ ϮϡϰϱϡϣϬϦϮϩϿ

 ϱϡϲϰϱϯϲϳϱϡϮϦϮϩЀ 
ϣϯϬϮϼ

;
c) ϳϯϬϽϫϯ ϣ ϮϡϰϱϡϣϬϦϮϩϩ ϱϡϲϰϱϯϲϳϱϡϮϦϮϩЀ ϣϯϬϮϼ

;
d) ϣ ϮϡϰϱϡϣϬϦϮϩϩ ϱϡϲϰϱϯϲϳϱϡϮϦϮϩЀ ϣϯϬϮϼ

 ϩ ϣ ϮϡϰϱϡϣϬϦϮϩϩ, ϰϦϱϰϦϮϥϩϫϴϬЀϱϮϯϭ 
ϮϡϰϱϡϣϬϦϮϩϿ

 ϱϡϲϰϱϯϲϳϱϡϮϦϮϩЀ ϣϯϬϮϼ
.

3. ϋ
ϡϫϯϣϡ ϦϥϩϮϩϷϡ ϩϨϭϦϱϦϮϩЀ ϭϡϤϮϩϳϮϯϤϯ ϰϯϳϯϫϡ?
a) ϓϬ,
b) τϮ,
c) σ

Ϣ,
d) ϕ

.
4. ϐ

Ϧϱϩϯϥ ϫϯϬϦϢϡϮϩϪ ϨϡϱЀϥϯϣ ϣ ϡϮϳϦϮϮϦ, ϩϨϬϴϸϡϿ
Ϻ
ϦϪ ϱϡϥϩϯϣϯϬϮϼ

, ϱϡϣϦϮ 10
–6 ϲ. 

Ϗ
ϰϱϦϥϦϬϩϳϦ ϸϡϲϳϯϳϴ Ͼϳϩ϶ ϱϡϥϩϯϣϯϬϮ.

5. ϐ
ϯ ϱϩϲϴϮϫϴ ϯϰϱϦϥϦϬϩϳϦ, 

ϫϡϫ ϮϡϰϱϡϣϬϦϮϼ
 ϬϩϮϩϩ ϭϡϤϮϩϳϮϯϤϯ ϰϯϬЀ 

ϰϱЀϭϯϤϯ ϳϯϫϡ I.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

6. ϋ
ϡϫ ϮϡϨϼ

ϣϡϿ
ϳϲЀ ϭϦ϶ϡϮϩϸϦϲϫϩϦ ϫϯϬϦϢϡϮϩЀ, ϸϡϲϳϯϳϡ ϫϯϳϯϱϼ

϶ Ϯϩϧ
Ϧ 16 τϷ?

a) Ϩϣϴϫϯϣϼ
Ϧ ϫϯϬϦϢϡϮϩЀ,

b) ϩϮϵ
ϱϡϨϣϴϫϯϣϼ

Ϧ ϫϯϬϦϢϡϮϩЀ,
c) ϴϬϽϳϱϡϨϣϴϫϯϣϼ

Ϧ ϫϯϬϦϢϡϮϩЀ,
d) ϲϱϦϥϩ ϯϳϣϦϳϯϣ ϮϦϳ ϣϦϱϮϯϤϯ. 

7. ώ
ϡ ϱϩϲϴϮϫϦ ϰϯϫϡϨϡϮ Ϥϱϡϵ

ϩϫ 
Ϩϡϣϩϲϩϭϯϲϳϩ ϣϼ

ϲϯϳϼ
 H

 ϴϱϯϣϮЀ ϣϯϥϼ
 

(ϯϳϮϯϲϩϳϦϬϽϮϯ ϥϮϡ) ϯϳ ϱϡϲϲϳϯЀϮϩЀ L 
ϥϯ ϫϱϡЀ ϢϡϲϲϦϪϮϡ ϣ ϯϰϱϦϥϦϬЂϮϮϼ

Ϫ 
ϭϯϭϦϮϳ ϣϱϦϭϦϮϩ. Ϙ

Ϧϭϴ ϱϡϣϮϡ 
ϡϭϰϬϩϳϴϥϡ ϫϯϬϦϢϡϮϩЀ Ϣϱϴϲϫϡ, 
ϱϡϲϰϯϬϯϧ

ϦϮϮϯϤϯ Ϯϡ ϰϯϣϦϱ϶Ϯϯϲϳϩ ϣϯϥϼ
?

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

8. Ϗ
ϳ ϫϡϫϩ϶ ϣϦϬϩϸϩϮ Ϩϡϣϩϲϩϳ ϰϦϱϩϯϥ ϫϯϬϦϢϡϮϩϪ ϰϱϴϧ

ϩϮϮϯϤϯ ϭϡЀϳϮϩϫϡ?
9. ω

Ϩ ϸϦϤϯ ϲϯϲϳϯϩϳ ϫϯϬϦϢϡϳϦϬϽϮϼ
Ϫ ϫϯϮϳϴϱ? υ

ϬЀ ϸϦϤϯ ϯϮ Ϯϴϧ
ϦϮ?

ϑϦϤϴϬЀϳ.
 ϔϔυ

10. ϑϡϥϩϯϲϳϡϮϷϩЀ ϱϡϢϯϳϡϦϳ Ϯϡ ϸϡϲϳϯϳϦ 101.7 ύ
τϷ. ϋ

ϡϫϯϣϡ ϥϬϩϮϡ ϣϯϬϮϼ
, 

ϩϨϬϴϸϡϦϭϯϪ ϡϮϳϦϮϮϯϪ ϱϡϥϩϯϲϳϡϮϷϩϩ? ϒ
ϫϯϱϯϲϳϽ ϱϡϲϰϱϯϲϳϱϡϮϦϮϩЀ 

ϾϬϦϫϳϱϯϭϡϤϮϩϳϮϼ
϶ ϣϯϬϮ c = 3 × 10

8 ϭ/ϲ. ϐ
ϱϩϣϦϥϩϳϦ ϱϡϨϣЂϱϮϴϳϯϦ ϱϦϹ

ϦϮϩϦ.
11. ϐ

ϱЀϭϯϴϤϯϬϽϮϡЀ ϱϡϭϫϡ ϲϯ ϲϳϯϱϯϮϡϭϩ 5 ϲϭ ϩ 20 ϲϭ ϱϡϲϰϯϬϯϧ
ϦϮϡ ϣ ϯϥϮϯϱϯϥϮϯϭ 

ϭϡϤϮϩϳϮϯϭ ϰϯϬϦ ϳϡϫ, ϸϳϯ ϰϬϯϲϫϯϲϳϽ ϱϡϭϫϩ ϰϦϱϰϦϮϥϩϫϴϬЀϱϮϡ ϬϩϮϩЀϭ ϭϡϤϮϩϳϮϯϪ 
ϩϮϥϴϫϷϩϩ. Ϗ

ϰϱϦϥϦϬϩϳϦ ϭϡϤϮϩϳϮϴϿ
 ϩϮϥϴϫϷϩϿ

, ϦϲϬϩ ϱϡϭϫϴ ϰϱϯϮϩϨϼ
ϣϡϦϳ 

ϭϡϤϮϩϳϮϼ
Ϫ ϰϯϳϯϫ 2 ϭσ

Ϣ. ϐ
ϱϩϣϦϥϩϳϦ ϱϡϨϣЂϱϮϴϳϯϦ ϱϦϹ

ϦϮϩϦ. 
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ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

9. ϋϴϥϡ ϮϡϰϱϡϣϬϦϮ ϣ ϳϯϸϫϦ ρ
 ϣϦϫϳϯϱ 

ϩϮϥϴϫϷϩϩ ϭϡϤϮϩϳϮϯϤϯ ϰϯϬЀ ϰϯϲϳϯЀϮϮϯϤϯ 
ϭϡϤϮϩϳϡ, ϩϨϯϢϱϡϧ

ϦϮϮϯϤϯ Ϯϡ ϱϩϲϴϮϫϦ?
a) ϣϰϱϡϣϯ,
b) ϣϬϦϣϯ,
c) ϣϣϦϱ϶,
d) ϣϮϩϨ.

10. ϋ
 ϳϦϬϴ ϭϡϲϲϯϪ 2 ϫϤ ϰϱϩϬϯϧ

ϦϮϼ
 

4 ϲϩϬϼ
 (ϲϭ. ϱϩϲ.). Ϙ

Ϧϭϴ ϱϡϣϦϮ ϭϯϥϴϬϽ 
ϴϲϫϯϱϦϮϩЀ ϳϦϬϡ?

F
2  = 1,5 H

F
4  = 2,5 H

F
1  = 1 H

      F
3  = 1 H

11. ϋ
ϡϫ ϭϯϧ

Ϯϯ ϯϢϦϨϯϰϡϲϩϳϽ ϲϦϢЀ ϣ ϭϦϲϳϮϯϲϳϩ, Ϩϡϱϡϧ
ЂϮϮϯϪ ϱϡϥϩϯϡϫϳϩϣϮϯϪ ϰϼ

ϬϽϿ
, 

ϩϨϬϴϸϡϿ
Ϻ
ϦϪ ϳϯϬϽϫϯ ͣ-ϸϡϲϳϩϷϼ

?
a) ϨϡϪϳϩ Ϩϡ ϲϣϩϮϷϯϣϼ

Ϫ Ϻ
ϩϳ;

b) ϴϫϱϼ
ϳϽϲЀ ϣ ϳϱϡϮϹ

ϦϦ;
c) ϮϡϥϦϳϽ ϱϦϲϰϩϱϡϳϯϱ ϩ ϯϥϦϧ

ϥϴ ϩϨ ϰϬϯϳϮϯϪ ϳϫϡϮϩ;
d) ϰϱϩϮЀϳϽ ϰϱϦϰϡϱϡϳ, ϲϯϥϦϱϧ

ϡϺ
ϩϪ Ϫϯϥ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

12. ϔϲϳϡϮϯϣϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ ϭϦϧ
ϥϴ ϮϡϴϸϮϼ

ϭϩ ϯϳϫϱϼ
ϳϩЀϭϩ ϣ ϯϢϬϡϲϳϩ ϲϳϱϯϦϮϩЀ 

ϡϳϯϭϡ ϩ ϩϭϦϮϡϭϩ ϴϸЂϮϼ
϶, ϫϯϳϯϱϼ

ϭ Ͼϳϩ ϯϳϫϱϼ
ϳϩЀ ϰϱϩϮϡϥϬϦϧ

ϡϳ. ϋ
 ϫϡϧ

ϥϯϪ ϰϯϨϩϷϩϩ 
ϰϦϱϣϯϤϯ ϲϳϯϬϢϷϡ ϰϯϥϢϦϱϩϳϦ ϲϯϯϳϣϦϳϲϳϣϴϿ

Ϻ
ϴϿ

 ϰϯϨϩϷϩϿ
 ϣϳϯϱϯϤϯ.

ώ
ϡϴϸϮϯϦ ϯϳϫϱϼ

ϳϩϦ
ω
ϭ
Ѐ ϴϸЂϮϯϤϯ ϩ Ϥϯϥ ϯϳϫϱϼ

ϳϩЀ
ρ

. Ϗ
ϳϫϱϼ

ϳϩϦ ЀϣϬϦϮϩЀ ϱϡϥϩϯϡϫϳϩϣϮϯϲϳϩ
ς. Ϗ

ϳϫϱϼ
ϳϩϦ ϡϳϯϭϮϯϤϯ Ѐϥϱϡ

σ
. Ϗ

ϳϫϱϼ
ϳϩϦ ϮϦϪϳϱϯϮϯϣ

1) ϡϮϤϬϩϪϲϫϩϪ ϵ
ϩϨϩϫ 

    Ϟ
ϱϮϦϲϳ ϑϦϨϦϱϵ

ϯϱϥ, 1911 Ϥ.
2) ϵ

ϱϡϮϷϴϨϲϫϩϪ ϵ
ϩϨϩϫ 

    ρ
Ϯϱϩ ςϦϫϫϦϱϦϬϽ, 1896 Ϥ.

3) ϡϮϤϬϩϪϲϫϩϪ ϵ
ϩϨϩϫ 

    υ
ϧ
ϦϪϭϲ Ϙ

Ϧϥϣϩϫ, 1932 Ϥ.

13. τϱϴϨ, ϰϯϥϣϦϹ
ϦϮϮϼ

Ϫ Ϯϡ Ϯϩϳϩ, 
ϲϯϣϦϱϹ

ϡϦϳ ϫϯϬϦϢϡϮϩЀ ϭϦϧ
ϥϴ ϳϯϸϫϡϭϩ 

1 ϩ 3 (ϲϭ. ϱϩϲ.). Ϙ
ϳϯ ϢϴϥϦϳ ϰϱϯϩϲ϶ϯϥϩϳϽ 

ϲ ϫϩϮϦϳϩϸϦϲϫϯϪ ϾϮϦϱϤϩϦϪ ϤϱϴϨϡ 
ϰϱϩ ϥϣϩϧ

ϦϮϩϩ ϤϱϴϨϡ ϩϨ ϳϯϸϫϩ 1 
ϣ ϳϯϸϫϴ 2? 
14. Ϟ

ϬϦϫϳϱϯϭϡϤϮϩϳϮϡЀ ϩϮϥϴϫϷϩЀ – Ͼϳϯ...

ϑϦϤϴϬЀϳ.
 ϔϔυ

15. ρ
ϣϳϯϭϯϢϩϬϽ ϥϣϩϧ

ϦϳϲЀ ϰϯ ϤϯϱϩϨϯϮϳϡϬϽϮϯϪ ϥϯϱϯϤϦ ϲϯ ϲϫϯϱϯϲϳϽϿ
 10 ϭ/ϲ 

ϩ ϯϲϳϡϮϡϣϬϩϣϡϦϳϲЀ ϸϦϱϦϨ 2 ϲ ϰϯϲϬϦ ϲϱϡϢϡϳϼ
ϣϡϮϩЀ ϳϯϱϭϯϨϯϣ. ϋ

ϡϫϯϣ ϰϱϩ Ͼϳϯϭ 
ϳϯϱϭϯϨϮϯϪ ϰϴϳϽ ϡϣϳϯϭϯϢϩϬЀ?
16. Ϙ

ϦϬϯϣϦϫ ϭϡϲϲϯϪ 50 ϫϤ, ϲϳϯЀ Ϯϡ ϫϯϮϽϫϡ϶, ϲ ϲϩϬϯϪ 20 ώ
 ϤϯϱϩϨϯϮϳϡϬϽϮϯ ϢϱϯϲϡϦϳ 

ϭЀϸ ϭϡϲϲϯϪ 300 Ϥ. ϋ
ϡϫϯϦ ϴϲϫϯϱϦϮϩϦ ϰϱϩ Ͼϳϯϭ ϰϯϬϴϸϡϦϳ ϸϦϬϯϣϦϫ?

ϕ
ω
ψω

ϋ
ρ

    9 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «τϯϥϯϣϡЀ ϫϯϮϳϱϯϬϽϮϡЀ» (ϭϡϪ) 

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϋ
ϡϭϦϮϽ ϢϱϯϲϩϬϩ ϣϦϱϳϩϫϡϬϽϮϯ ϣϮϩϨ ϲ ϮϡϸϡϬϽϮϯϪ ϲϫϯϱϯϲϳϽϿ

 2 ϭ/ϲ. ϒ
ϫϯϱϯϲϳϽ 

ϫϡϭϮЀ ϸϦϱϦϨ 0,5 ϲ ϰϯϬЂϳϡ ϱϡϣϮϡ:
a) 3 ϭ/ϲ ,
b) 4 ϭ/ϲ,
c) 5 ϭ/ϲ,
d) 7 ϭ/ϲ.

2. υ
ϣϡ ϰϬϡϲϳϩϬϩϮϯϣϼ

϶ Ϲ
ϡϱϡ ϭϡϲϲϡϭϩ 0,1 ϩ 0,2 ϫϤ ϥϣϩϧ

ϴϳϲЀ ϰϯ ϯϥϮϯϪ ϰϱЀϭϯϪ 
ϮϡϣϲϳϱϦϸϴ ϥϱϴϤ ϥϱϴϤϴ ϲϯ ϲϫϯϱϯϲϳЀϭϩ 2 ϩ 1 ϭ/ϲ ϲϯϯϳϣϦϳϲϳϣϦϮϮϯ. ϐ

ϯϲϬϦ ϴϥϡϱϡ 
ϯϮϩ ϲϬϩϰϡϿ

ϳϲЀ. σ
 ϱϦϨϴϬϽϳϡϳϦ ϣϨϡϩϭϯϥϦϪϲϳϣϩЀ Ϲ

ϡϱϯϣ...
a) ϩ϶ ϲϴϭϭϡϱϮϡЀ ϫϩϮϦϳϩϸϦϲϫϡЀ ϾϮϦϱϤϩЀ ϲϯ϶ϱϡϮЀϦϳϲЀ,
b) ϫϩϮϦϳϩϸϦϲϫϡЀ ϾϮϦϱϤϩЀ ϫϡϧ

ϥϯϤϯ ϩϨ Ϯϩ϶ ϲϯ϶ϱϡϮЀϦϳϲЀ,
c) ϸϡϲϳϽ ϩ϶ ϫϩϮϦϳϩϸϦϲϫϯϪ ϾϮϦϱϤϩϩ ϰϦϱϦ϶ϯϥϩϳ ϣϯ ϣϮϴϳϱϦϮϮϿ

Ͽ
 ϾϮϦϱϤϩϿ

,
d) ϩ϶ ϫϩϮϦϳϩϸϦϲϫϡЀ ϾϮϦϱϤϩЀ ϰϯϬϮϯϲϳϽϿ

 ϰϦϱϦ϶ϯϥϩϳ ϣϯ ϣϮϴϳϱϦϮϮϿ
Ͽ

 ϾϮϦϱϤϩϿ
.

3. ϐ
ϡϸϫϡ ϭϡϲϬϡ ϭϡϲϲϯϪ 200 Ϥ ϰϡϥϡϦϳ ϲϯ ϲϳϯϬϡ ϲ ϮϴϬϦϣϯϪ ϮϡϸϡϬϽϮϯϪ ϲϫϯϱϯϲϳϽϿ

. 
ϋ
ϡϫϯϪ ϫϩϮϦϳϩϸϦϲϫϯϪ ϾϮϦϱϤϩϦϪ ϯϮϡ ϢϴϥϦϳ ϯϢϬϡϥϡϳϽ ϯϫϯϬϯ ϰϯϣϦϱ϶Ϯϯϲϳϩ ϰϯϬϡ, ϦϲϬϩ 

ϣϼ
ϲϯϳϡ ϲϳϯϬϡ ϱϡϣϮϡ 80 ϲϭ? ϒ

ϯϰϱϯϳϩϣϬϦϮϩϦϭ ϣϯϨϥϴ϶ϡ ϰϱϦϮϦϢϱϦϸϽ.
a) 1,6 υ

ϧ
,

b) 2,5 υ
ϧ

,
c) 3,2 υ

ϧ
,

d) 4,0 υ
ϧ

.
4. ϐ

Ϧϱϩϯϥ ϫϯϬϦϢϡϮϩϪ ϰϱϴϧ
ϩϮϮϯϤϯ ϭϡЀϳϮϩϫϡ ϰϱϩ ϴϣϦϬϩϸϦϮϩϩ ϭϡϲϲϼ

 ϤϱϴϨϡ 
Ϯϡ ϰϱϴϧ

ϩϮϦ ϣ 2 ϱϡϨϡ...
a) ϴϢϼ

ϣϡϦϳ ϣ
ϱϡϨ,

b) ϴϢϼ
ϣϡϦϳ ϣ 2 ϱϡϨϡ,

c) ϣϯϨϱϡϲϳϡϦϳ ϣ
ϱϡϨ,

d) ϣϯϨϱϡϲϳϡϦϳ ϣ 2 ϱϡϨϡ.
5. ϐ

ϱϩ ϱϡϲϰϱϯϲϳϱϡϮϦϮϩϩ Ϩϣϴϫϡ, ϩϨϥϡϣϡϦϭϯϤϯ ϲϳϱϴϮϯϪ, ϸϦϬϯϣϦϫ ϲϬϼ
Ϲ
ϩϳ Ͼϳϯϳ Ϩϣϴϫ 

ϢϬϡϤϯϥϡϱЀ ϳϯϭϴ, ϸϳϯ...
a) ϭϯϬϦϫϴϬϼ

 ϣϯϨϥϴ϶ϡ ϥϯϬϦϳϡϿ
ϳ ϯϳ ϲϳϱϴϮϼ

 ϥϯ ϢϡϱϡϢϡϮϮϯϪ ϰϦϱϦϰϯϮϫϩ ϴ϶ϡ;
b) ϯϳ ϲϳϱϴϮϼ

 ϯϳϱϼ
ϣϡϿ

ϳϲЀ ϭϯϬϦϫϴϬϼ
 ϭϡϳϦϱϩϡϬϡ ϲϳϱϴϮϼ

 ϩ ϥϯϲϳϩϤϡϿ
ϳ 

ϢϡϱϡϢϡϮϮϯϪ ϰϦϱϦϰϯϮϫϩ;
c) ϭϦϧ

ϥϴ ϲϳϱϴϮϯϪ ϩ ϢϡϱϡϢϡϮϮϯϪ ϰϦϱϦϰϯϮϫϯϪ ϴ϶ϡ ϯϢϱϡϨϴϿ
ϳϲЀ ϩ ϰϦϱϦϭϦϺ

ϡϿ
ϳϲЀ 

ϨϯϮϼ
 ϲ ϱϡϨϬϩϸϮϯϪ ϫϯϮϷϦϮϳϱϡϷϩϦϪ ϭϯϬϦϫϴϬ ϣϯϨϥϴ϶ϡ;

d) ϣϦϲϽ ϲϬϯϪ  ϣϯϨϥϴ϶ϡ ϭϦϧ
ϥϴ ϲϳϱϴϮϯϪ ϩ ϰϦϱϦϰϯϮϫϯϪ ϴ϶ϡ ϮϡϸϩϮϡϦϳ ϰϦϱϦϭϦϺ

ϡϳϽϲЀ 
ϣ ϯϥϮϯϭ ϮϡϰϱϡϣϬϦϮϩϩ ϩ ϯϫϡϨϼ

ϣϡϦϳ ϥϡϣϬϦϮϩϦ Ϯϡ ϰϦϱϦϰϯϮϫϴ.
6. τϱϴϨ ϣϩϲϩϳ Ϯϡ ϣϦϱϳϩϫϡϬϽϮϯϪ ϰϱϴϧ

ϩϮϦ, ϰϱϩϫϱϦϰϬϦϮϮϯϪ ϫ ϰϯϳϯϬϫϴ ϩ ϩϭϦϿ
Ϻ
ϦϪ 

ϧ
ЂϲϳϫϯϲϳϽ 40 ώ

/ϭ. ϐ
ϱϩ Ͼϳϯϭ ϰϱϴϧ

ϩϮϡ ϱϡϲϳЀϮϴϳϡ Ϯϡ 2 ϲϭ. Ϙ
Ϧϭϴ ϱϡϣϮϡ ϭϡϲϲϡ ϤϱϴϨϡ?

7. υ
ϣϡ Ϲ

ϡϱϡ ϭϡϲϲϯϪ 2 ϫϤ ϫϡϧ
ϥϼ

Ϫ ϥϣϩϧ
ϴϳϲЀ ϮϡϣϲϳϱϦϸϴ ϥϱϴϤ ϥϱϴϤϴ ϲϯ ϲϫϯϱϯϲϳЀϭϩ 

2 ϩ 1 ϭ/ϲ ϲϯϯϳϣϦϳϲϳϣϦϮϮϯ. Ϙ
Ϧϭϴ ϱϡϣϮϡ ϲϴϭϭϡ ϩϭϰϴϬϽϲϯϣ Ϲ

ϡϱϯϣ ϰϯ ϭϯϥϴϬϿ
?

a) 0 ϫϤ × ϭ/ϲ,
b) 2 ϫϤ × ϭ/ϲ,
c) 6 ϫϤ × ϭ/ϲ,
d) 12 ϫϤ × ϭ/ϲ.

8. Ϗ
ϰϱϦϥϦϬϩϳϦ ϭϡϲϲϯϣϯϦ A

 ϩ ϨϡϱЀϥϯϣϯϦ Z ϸϩϲϬϡ ϩϨϯϳϯϰϡ X
, ϯϢϱϡϨϴϿ

Ϻ
ϦϤϯϲЀ 

ϣ ϱϦϨϴϬϽϳϡϳϦ ͣ-ϱϡϲϰϡϥϡ Ѐϥϱϡ ϰϯϬϯϮϩЀ 
.



118
119

ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ
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ŕ
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ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
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ŔŤ
ō
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ō
ŉœśőŠŎŚœő
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ŉŔŤ
ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ϖ
ω
ύ
ω
Ϡ

    8 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϋ
Ϭϡϲϲϼ

 ϮϦϯϱϤϡϮϩϸϦϲϫϩ϶ ϣϦϺ
Ϧϲϳϣ»

(ϰϱϯϭϦϧ
ϴϳϯϸϮϼ

Ϫ ϫϯϮϳϱϯϬϽ, ϵ
ϦϣϱϡϬϽ)

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. σ
 ϫϡϫϯϭ ϱЀϥϴ ϨϡϰϩϲϡϮϼ

 ϵ
ϯϱϭϴϬϼ

 ϫϩϲϬϯϳ ϣ ϰϯϱЀϥϫϦ ϰϯϲϬϦϥϯϣϡϳϦϬϽϮϯϤϯ 
ϴϣϦϬϩϸϦϮϩЀ ϩ϶ ϲϩϬϼ

 (ϲϬϦϣϡ Ϯϡϰϱϡϣϯ):
ϡ) H

I, H
C

l, H
F,

Ϣ) H
2 SiO

3 , H
2 C

O
3 , H

N
O

3 ,
ϣ) H

C
lO

4 , H
C

lO
, H

2 SO
4 ,

Ϥ) H
A

sO
4 , H

N
O

3 , H
3 PO

4 .
2. ϒ

ϯϬϽ ώ
φό

ϝψϠ
 ϰϯϬϴϸϩϳϽ ϣϨϡϩϭϯϥϦϪϲϳϣϩϦϭ:

ϡ) ϭϦϳϡϬϬϯϣ ϲ ϮϦϭϦϳϡϬϬϡϭϩ,
Ϣ) ϭϦϳϡϬϬϯϣ ϲ ϲϯϬЀϭϩ,
ϣ) ϫϩϲϬϯϳϮϼ

϶ ϯϫϲϩϥϯϣ ϲϯ Ϻ
ϦϬϯϸϡϭϩ,

Ϥ) ϯϫϲϩϥϯϣ ϲ ϣϯϥϯϪ.
3. ϔϫϡϧ

ϩϳϦ ϵ
ϯϱϭϴϬϼ

 ϫϩϲϬϼ
϶ ϲϯϬϦϪ:

ϡ) (M
gO

H
)2 SO

4 ,
Ϣ) K

H
2 PO

4 ,
ϣ) (N

H
4 )2 H

PO
4 ,

Ϥ) K
2 H

2 P
2 O

7 .
4. ώ

ϡϱϩϲϴϪϳϦ Ϥϱϡϵ
ϩϸϦϲϫϩϦ ϵ

ϯϱϭϴϬϼ
: ϡ) ϯϥϮϯϯϲϮϯϣϮϯϪ ϫϩϲϬϯϳϼ

; Ϣ) ϥϣϴ϶ϯϲϮϯϣϮϯϪ 
ϫϩϲϬϯϳϼ

; ϣ) ϭϮϯϤϯϯϲϮϯϣϮϯϪ ϫϩϲϬϯϳϼ
.

5. ώ
ϡϨϯϣϩϳϦ ϲϯϬϩ ϰϯ ϩ϶ ϵ

ϯϱϭϴϬϡϭ: N
a

3 PO
4 , FeSO

4 , K
N

O
3 , C

uC
l2 , M

gC
O

3 .

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. ψϡϫϯϮϸϩϳϦ ϴϱϡϣϮϦϮϩЀ ϱϦϡϫϷϩϪ, ϱϡϲϲϳϡϣϽϳϦ ϫϯϾϵϵ
ϩϷϩϦϮϳϼ

 ϩ ϯϰϱϦϥϦϬϩϳϦ ϳϩϰ 
ϱϦϡϫϷϩϩ:

_____ + N
a

2 C
O

3  = C
aC

O
3  + N

aC
l

Zn + _____ = H
2  + ZnC

l2
2. ϋ

Ϭϡϲϲϩϵ
ϩϷϩϱϴϪϳϦ ϰϱϦϥϬϯϧ

ϦϮϮϼ
Ϧ ϣϦϺ

Ϧϲϳϣϡ Ϯϡ ϯϫϲϩϥϼ
, ϲϯϬϩ, ϫϩϲϬϯϳϼ

 
ϩ ϯϲϮϯϣϡϮϩЀ:

C
O

2 , H
C

l, N
aB

r, N
aO

H
, C

uC
l2 , C

aC
O

3 , H
2 SO

4 , FeϏ
, B

a(O
H

)2 , Li2 O
, C

u(N
O

3 )2 .

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. ώ
ϡ ϯϲϮϯϣϡϮϩϩ ϴϳϣϦϱϧ

ϥϦϮϩЀ: «Ϗ
ϲϮϯϣϮϼ

Ϧ ϲϣϯϪϲϳϣϡ Ϥϩϥϱϯϫϲϩϥϯϣ ϶ϩϭϩϸϦϲϫϩ϶ 
ϾϬϦϭϦϮϳϯϣ ϴϭϦϮϽϹ

ϡϿ
ϳϲЀ ϲ ϣϯϨϱϡϲϳϡϮϩϦϭ ϡϳϯϭϮϼ

϶ ϮϯϭϦϱϯϣ ϾϬϦϭϦϮϳϯϣ 
ϣ ϰϦϱϩϯϥϡ϶ ϰϯ ϰϱϩϸϩϮϦ ϴϭϦϮϽϹ

ϦϮϩЀ ϱϡϥϩϴϲϯϣ ϡϳϯϭϯϣ, ϴϣϦϬϩϸϦϮϩЀ ϩ϶ 
ϾϬϦϫϳϱϯϯϳϱϩϷϡϳϦϬϽϮϯϲϳϩ» – ϱϡϲϰϯϬϯϧ

ϩϳϦ Ϥϩϥϱϯϫϲϩϥϼ
 ϡϳϯϭϯϣ ϾϬϦϭϦϮϳϯϣ ϮϯϭϦϱ 12, 

11, 15, ϣ ϰϯϱЀϥϫϦ ϴϣϦϬϩϸϦϮϩЀ ϩ϶ ϯϲϮϯϣϮϼ
϶ ϲϣϯϪϲϳϣ.

ϑϦϤϴϬЀϳ.
 ϔϔυ

1. ϒ
ϩϬϽϮϼ

Ϧ ϫϩϲϬϯϳϼ
 ϬϦϤϫϯ ϣϼ

ϳϦϲϮЀϿ
ϳ ϢϯϬϦϦ ϲϬϡϢϼ

Ϧ ϩϨ ϲϯϬϦϪ. 
ρ

) ϒ
ϯϲϳϡϣϽϳϦ ϴϱϡϣϮϦϮϩϦ ϱϦϡϫϷϩϩ ϲϩϬϽϮϯϪ ϫϩϲϬϯϳϼ

 ϲ ϫϡϱϢϯϮϡϳϯϭ ϮϡϳϱϩЀ 
ϣ ϭϯϬϦϫϴϬЀϱϮϯϭ ϣϩϥϦ.
ς) Ϗ

ϢϻЀϲϮϩϳϦ, ϰϯϸϦϭϴ ϱϦϡϫϷϩЀ ϫϡϱϢϯϮϡϳϯϣ ϲ ϲϩϬϽϮϼ
ϭϩ ϫϩϲϬϯϳϡϭϩ ϲϸϩϳϡϦϳϲЀ 

ϫϡϸϦϲϳϣϦϮϮϯϪ ϱϦϡϫϷϩϦϪ Ϯϡ ϲϯϬϩ ϴϤϯϬϽϮϯϪ ϫϩϲϬϯϳϼ
.

ϖ
ω
ύ
ω
Ϡ

    8 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϐ
ϦϱϣϯϮϡϸϡϬϽϮϼ

Ϧ ϶ϩϭ
ϩϸϦϲϫϩϦ ϰϯϮЀϳϩЀ»

(ϰϱϯϭϦϧ
ϴϳϯϸϮϼ

Ϫ ϫϯϮϳϱϯϬϽ, ϮϯЀϢϱϽ)

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. υ
ϣϦ ϭϯϬϦϫϴϬϼ

 ϫϩϲϬϯϱϯϥϡ ϰϯϫϡϨϼ
ϣϡϦϳ ϨϡϰϩϲϽ:

1) 2O
,

2) 2Ϗ
2 , 

3) Ϗ
2 ,

࠲ (4
Ϗ

3 .
2. ώ

Ϧ ϲϴϺ
ϦϲϳϣϴϦϳ ϡϳϯϭ:

1) ϧ
ϦϬϦϨϡ,

2) ϡϱϤϯϮϡ,
3) ϯϨϯϮϡ,
4) ϵϴϬϬϦϱϦϮϡ.

3. ϋ
ϡϫϯϣϡ ϲϴϭϭϡ ϡϳϯϭϯϣ ϡϨϯϳϡ ϣ ϲϯϦϥϩϮϦϮϩЀ϶ (N

H
4 )2 SO

4  ϩ N
H

4 N
O

3 :
1) 3,
2) 6,
3) 4,
4) 5.

4. ϑϡϲϲϸϩϳϡϪϳϦ ϭϯϬϦϫϴϬЀϱϮϴϿ
 ϭϡϲϲϴ ϫϡϱϢϯϮϡϳϡ ϫϡϬϽϷϩЀ C

aC
O

3  ϩ ϲϦϱϮϯϪ ϫϩϲϬϯϳϼ
 

H
2 SO

4  (ϣ ϯϳϣϦϳ ϰϱϩϣϦϥϩϳϦ ϸϩϲϬϡ, ϴϫϡϨϡϣ ϩ϶ ϸϦϱϦϨ ϨϡϰЀϳϴϿ
).

5. ϋ
ϡϫϯϣϯ ϯϳϮϯϹ

ϦϮϩϦ ϲϯϯϳϣϦϳϲϳϣϦϮϮϯ ϸϩϲϦϬ ϡϳϯϭ
ϯϣ Ϗ

 ϩ ώ
 ϣ ϣϦϺ

ϦϲϳϣϦ, 
ϵ
ϯϱϭ

ϴϬϡ ϫϯϳϯϱϯϤϯ Fe
4 (PO

4 )3 (O
H

12H ࡆ 3(
2 O

? (σ
 ϯϳϣϦϳ ϰϱϩϣϦϥϩϳϦ ϲϯϯϳϮϯϹ

ϦϮϩϦ 
ϣ ϵ

ϯϱϭϡϳϦ x : y).

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. σ
 ϫϡϫϩ϶ ϴϳϣϦϱϧ

ϥϦϮϩЀ϶ ϤϯϣϯϱϩϳϲЀ ϯ ϫϩϲϬϯϱϯϥϦ ϫϡϫ ϯ ϰϱϯϲϳϯϭ ϣϦϺ
ϦϲϳϣϦ?

1) ϣ϶ϯϥϩϳ ϣ ϲϯϲϳϡϣ ϣϲϦ϶ ϯϫϲϩϥϯϣ;
2) ϴϸϡϲϳϣϴϦϳ ϣ ϰϱϯϷϦϲϲϦ ϥϼ

϶ϡϮϩЀ ϱϡϲϳϦϮϩϪ ϩ ϧ
ϩϣϯϳϮϼ

϶;
3) ϰϬϯ϶ϯ ϱϡϲϳϣϯϱϩϭ ϣ ϣϯϥϦ;
4) ϩϭϦϦϳ ϮϦϲϫϯϬϽϫϯ ϩϨϯϳϯϰϯϣ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. ϒ
ϯϲϳϡϣϽϳϦ ϴϱϡϣϮϦϮϩЀ ϱϦϡϫϷϩϪ ϰϯ ϲϬϦϥϴϿ

Ϻ
ϩϭ ϲ϶Ϧϭϡϭ:

ϡ) ϮϡϳϱϩϪ ϯ ϡϹ
 + ϫϴϰϱϴϭ ϶Ϭϯϱ ϥϣϡ = ϫϴϰϱϴϭ ϯ ϡϹ

 ϥϣϡϧ
ϥϼ

 + ϮϡϳϱϩϪ ϶Ϭϯϱ;
Ϣ) ϷϩϮϫ + ϡϹ

 ϶Ϭϯϱ = ϷϩϮϫ ϶Ϭϯϱ ϥϣϡ + ϡϹ
 ϥϣϡ.

2. Ϗ
ϰϱϦϥϦϬϩϳϦ ϳϩϰ ϱϦϡϫϷϩϩ ϩ ϣ ϫϡϧ

ϥϯϭ ϴϱϡϣϮϦϮϩϩ ϱϡϲϲϳϡϣϽϳϦ ϫϯϾϵϵ
ϩϷϩϦϮϳϼ

.

ϑϦϤϴϬЀϳ.
 ϔϔυ

1. ϐ
ϱϯϣϦϥϩϳϦ ϫϬϡϲϲϩϵ

ϩϫϡϷϩϿ
 ϲϬϦϥϴϿ

Ϻ
ϩ϶ ϣϦϺ

Ϧϲϳϣ: O
2 , Fe

2 O
3 , K

C
l, N

2 , O
3 , C

aC
O

3 , 
A

l(O
H

)3 , C
, N

aA
lO

2 , S
8 , C

60 . 
2. ϋ

ϡϫϯϪ ϮϡϩϢϯϬϦϦ ϲϴϺ
ϦϲϳϣϦϮϮϼ

Ϫ ϰϱϩϨϮϡϫ σ
ϼ

 ϣϼ
ϢϦϱϦϳϦ ϥϬЀ ϱϡϨϥϦϬϦϮϩЀ ϣϦϺ

Ϧϲϳϣ 
Ϯϡ Ϥϱϴϰϰϼ

?
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œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ
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ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
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    9 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϒ
ϳϦ϶ϩϯϭ

ϦϳϱϩЀ»
(ϰϱϯϭϦϧ

ϴϳϯϸϮϼ
Ϫ ϫϯϮϳϱϯϬϽ, ϮϯЀϢϱϽ)

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. φϥϩϮϩϷϡ ϶ϩϭϩϸϦϲϫϯϤϯ ϫϯϬϩϸϦϲϳϣϡ – Ͼϳϯ:
1) Ϥϱϡϭϭ,
2) Ϭϩϳϱ,
3) ϭϯϬϽ,
4) ϰϱϯϷϦϮϳ.

2. Ϗ
ϳϮϯϲϩϳϦϬϽϮϡЀ ϰϬϯϳϮϯϲϳϽ ϤϡϨϡ ϰϯ ϤϦϬϩϿ

 ϱϡϣϮϡ 4. Ϙ
Ϧϭϴ ϱϡϣϮϡ ϯϳϮϯϲϩϳϦϬϽϮϡЀ 

ϰϬϯϳϮϯϲϳϽ ϤϡϨϡ ϰϯ ϣϯϥϯϱϯϥϴ?
1) 16,
2) 8,
3) 32,
4) 2.

3. σ
 ϱϦϡϫϷϩϩ ϲϩϮϳϦϨϡ ϡϭϭϩϡϫϡ ϩϨ ϰϱϯϲϳϼ

϶ ϣϦϺ
Ϧϲϳϣ ϭϡϲϲϡ ϡϨϯϳϡ ϯϳϮϯϲϩϳϲЀ ϫ ϭϡϲϲϦ 

ϣϯϥϯϱϯϥϡ ϫϡϫ:
1) 4,67 : 1,
2) 5,86 : 1,
3) 2,45 : 1,
4) 1 : 3.

4. σ
 ϱϦϡϫϷϩϩ ϭϦϧ

ϥϴ ϯϫϲϩϥϯϭ ϧ
ϦϬϦϨϡ (III) ϩ ϡϨϯϳϮϯϪ ϫϩϲϬϯϳϯϪ ϰϯϬϴϸϦϮ Ϯϩϳϱϡϳ 

ϧ
ϦϬϦϨϡ  (III) ϭϡϲϲϯϪ 60,5 Ϥ. ϑϡϲϲϸϩϳϡϪϳϦ ϭϡϲϲϴ ϯϫϲϩϥϡ, ϣϲϳϴϰϩϣϹ

ϦϤϯ ϣ ϱϦϡϫϷϩϿ
.

5. ϋ
ϡϫϯϪ ϯϢϻЂϭ ϶Ϭϯϱϯϣϯϥϯϱϯϥϡ (Ϯ.ϴ.) ϭϯϧ

Ϯϯ ϰϯϬϴϸϩϳϽ ϰϱϩ ϣϨϡϩϭϯϥϦϪϲϳϣϩϩ 11,2 Ϭ 
ϣϯϥϯϱϯϥϡ ϲ ϩϨϢϼ

ϳϫϯϭ ϶Ϭϯϱϡ? Ϗ
ϳϣϦϳ ϴϫϡ ϧ

ϩ ϳϦ ϲ ϳϯϸ Ϯϯ ϲϳϽϿ
 ϥϯ ϥϦϲЀϳϼ

϶.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. ύ
ϯϬЀϱϮϡЀ ϭϡϲϲϡ ϣϦϺ

Ϧϲϳϣϡ ϲϯϲϳϡϣϡ ϖ
3 (ϑϏ

4 )2  ϱϡϣϮϡ 601 Ϥ/ϭϯϬϽ. ϔϫϡϧ
ϩϳϦ ϲϩϭϣϯϬ 

ϾϬϦϭϦϮϳϡ ϖ
.

2. ύ
Ϧϳϯϥϯϭ ϣϼ

ϳϦϲϮϦϮϩЀ ϣϯϥϼ
 ώ
φό

ϝψϠ
 ϲϯϢϩϱϡϳϽ ϤϡϨϼ

:
1) ϡϭϭϩϡϫ,
2) ϫϩϲϬϯϱϯϥ,
3) ϶Ϭϯϱϯϣϯϥϯϱϯϥ,
4) ϣϯϥϯϱϯϥ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. ώ
ϡϰϩϹ

ϩϳϦ ϵ
ϯϱϭϴϬϴ, ϯϳϱϡϧ

ϡϿ
Ϻ
ϴϿ

 ϲϱϦϥϮϿ
Ͽ

 ϭϯϬЀϱϮϴϿ
 ϭϡϲϲϴ ϣϯϨϥϴ϶ϡ? Ϙ

Ϧϭϴ 
ϯϮϡ ϱϡϣϮϡ? 
Ϗ
ϢϯϲϮϴϪϳϦ ϩϲϰϯϬϽϨϯϣϡϮϮϼ

Ϧ ϣϦϬϩϸϩϮϼ
.

ϑϦϤϴϬЀϳ. 
ϔϔυ

1. ϒ
ϯϲϳϡϣϽϳϦ ϲ϶Ϧϭϴ, ϯϳϱϡϧ

ϡϿ
Ϻ
ϴϿ

 ϩϲϰϯϬϽϨϯϣϡϮϩϦ ϲϳϦ϶ϩϯϭϦϳϱϩϸϦϲϫϩ϶ 
ϲϯϯϳϮϯϹ

ϦϮϩϪ ϥϬЀ ϶ϩϭϩϸϦϲϫϩ϶ ϱϡϲϸϦϳϯϣ, ϫϯϳϯϱϡЀ ϢϴϥϦϳ ϰϯϫϡϨϼ
ϣϡϳϽ, ϫϡϫ ϲϣЀϨϡϮϼ

 
ϭϦϧ

ϥϴ ϲϯϢϯϪ ϭϡϲϲϼ
 ϩ ϯϢϻЂϭϼ

 ϣϦϺ
Ϧϲϳϣ, ϴϸϡϲϳϣϴϿ

Ϻ
ϩ϶ ϣ ϱϦϡϫϷϩϩ.

ϖ
ω
ύ
ω
Ϡ

    8 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϐ
ϦϱϩϯϥϩϸϦϲϫϩϪ ϨϡϫϯϮ ϩ ϲϳϱϯϦϮϩϦ ϡϳϯϭ

ϡ»
(ϰϱϯϭϦϧ

ϴϳϯϸϮϼ
Ϫ ϫϯϮϳϱϯϬϽ, ϭϡϪ)

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϋ
ϡϫϩϦ ϡϳϯϭϼ

 ϲϯϥϦϱϧ
ϡϳ 2 ϮϦϪϳϱϯϮϡ ϣ ϲϯϲϳϡϣϦ ϲϣϯϦϤϯ Ѐϥϱϡ? 

1) ϤϦϬϩϪ,
2) ϳϱϩϳϩϪ,
3) ϰϱϯϳϩϪ,
4) ϥϦϪϳϦϱϩϪ.

2. ϋ
ϡϳϩϯϮϴ A

l 3+ ϯϳϣϦϸϡϦϳ ϾϬϦϫϳϱϯϮϮϡЀ ϲ϶Ϧϭϡ:
1) 2, 8, 3,
2) 2, 8, 4,
3) 2, 8, 2,
4) 2, 8.

3. Ϙ
ϩϲϬϯ ϾϬϦϫϳϱϯϮϯϣ Ϯϡ ϣϮϦϹ

ϮϦϭ ϾϬϦϫϳϱϯϮϮϯϭ ϲϬϯϦ ϴ ϡϳϯϭϡ N
 ϱϡϣϮϯ:

1) 5,
2) 6,
3) 4,
4) 3.

4. ϔϫϡϧ
ϩϳϦ ϲϩϭϣϯϬϼ

 ώ
φσ

Ϗ
ψύ

Ϗ
χ
ώ
Ϝ
ϖ

 ϾϮϦϱϤϦϳϩϸϦϲϫϩ϶ ϰϯϥϴϱϯϣϮϦϪ:
1) 2p,
2) 2d,
3) 5s,
4) 1p.

5. Ϗ
ϫϳϦϳ ϾϬϦϫϳϱϯϮϯϣ Ϯϡ ϣϮϦϹ

ϮϦϭ ϾϬϦϫϳϱϯϮϮϯϭ ϲϬϯϦ ϲϯϥϦϱϧ
ϩϳ ϸϡϲϳϩϷϼ

, ϲϩϭϣϯϬϼ
 

ϫϯϳϯϱϼ
϶:

1) ϒ
a,

2) O
2–,  

3) Te
2–,

4) N
a

+.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. ρ
ϳϯϭ ϡϨϯϳϡ ϲϯϥϦϱϧ

ϩϳ 7 ϾϬϦϫϳϱϯϮϯϣ. Ϙ
Ϧϭϴ ϱϡϣϦϮ ϨϡϱЀϥ: ϡ) ϡϳϯϭϡ ϡϨϯϳϡ, Ϣ) Ѐϥϱϡ 

ϡϳϯϭϡ ϡϨϯϳϡ?
2. σ

 ϭϯϬϦϫϴϬϦ Ϟ
2 ϲϯϥϦϱϧ

ϩϳϲЀ 32 ϾϬϦϫϳϱϯϮϡ. ϔϫϡϧ
ϩϳϦ ϲϩϭϣϯϬ ϾϬϦϭϦϮϳϡ Ϟ

.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. ϋ
ϡϫ ϮϡϪϳϩ ϫϯϬϩϸϦϲϳϣϯ ϮϦϪϳϱϯϮϯϣ ϣ ЀϥϱϦ ϡϳϯϭϡ, Ϯϡ ϯϲϮϯϣϡϮϩϩ ϵ

ϯϱϭϴϬϼ
 ϥϡϪϳϦ 

ϯϰϱϦϥϦϬϦϮϩϦ ϳϦϱϭϩϮϡ «ϩϨϯϳϯϰ».

ϑϦϤϴϬЀϳ. 
ϔϔυ

1. ω
ϨϯϢϱϡϨϩϳϦ ϾϬϦϫϳϱϯϮϮϯ-Ϥϱϡϵ

ϩϸϦϲϫϴϿ
 ϲ϶Ϧϭϴ ϣϮϦϹ

ϮϦϤϯ ϾϬϦϫϳϱϯϮϮϯϤϯ ϲϬϯЀ ϡϳϯϭϡ 
ϡϨϯϳϡ. Ϗ

ϢϻЀϲϮϩϳϦ, ϰϯϸϦϭϴ ϭϡϫϲϩϭϡϬϽϮϡЀ ϣϡϬϦϮϳϮϯϲϳϽ ϡϨϯϳϡ IV.
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    9 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ύ
ϦϳϡϬϬϼ

» 
(ϰϱϯϭϦϧ

ϴϳϯϸϮϼ
Ϫ ϫϯϮϳϱϯϬϽ, ϭϡϪ)

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ύ
ϦϳϡϬϬϩϸϦϲϫϩϦ ϲϣϯϪϲϳϣϡ ϴϲϩϬϩϣϡϿ

ϳϲЀ ϣ ϱЀϥϴ ϣϦϺ
Ϧϲϳϣ:

1) ϮϡϳϱϩϪ – ϭϡϤϮϩϪ – ϱϴϢϩϥϩϪ,
2) ϱϴϢϩϥϩϪ – ϫϡϬϩϪ – ϮϡϳϱϩϪ,
3) ϫϡϬϽϷϩϪ – ϲϳϱϯϮϷϩϪ – ϢϡϱϩϪ,
4) ϫϡϬϽϷϩϪ – ϭϡϤϮϩϪ – ϢϦϱϩϬϬϩϪ.

2. σ
ϦϱϮϼ

 Ϭϩ ϲϬϦϥϴϿ
Ϻ
ϩϦ ϴϳϣϦϱϧ

ϥϦϮϩЀ ϯ Ϻ
ϦϬϯϸϮϼ

϶ ϭϦϳϡϬϬϡ϶?
ρ

. υ
ϬЀ Ϻ

ϦϬϯϸϮϼ
϶ ϭϦϳϡϬϬϯϣ ϶ϡϱϡϫϳϦϱϮϡ ϲϳϦϰϦϮϽ ϯϫϩϲϬϦϮϩЀ +1.

ς. ϒ
 ϣϯϥϯϪ ϣϨϡϩϭϯϥϦϪϲϳϣϴϿ

ϳ ϲ ϣϼ
ϥϦϬϦϮϩϦϭ ϳϦϰϬϡ.

1) ϣϦϱϮϯ ϳϯϬϽϫϯ ρ
,

2) ϣϦϱϮϯ ϳϯϬϽϫϯ ς,
3) ϣϦϱϮϼ

 ϯϢϡ ϲϴϧ
ϥϦϮϩЀ,

4) ϯϢϡ ϲϴϧ
ϥϦϮϩЀ ϮϦϣϦϱϮϼ

.
3. χ

ϦϬϦϨϯ ϭϯϧ
Ϧϳ ϣϨϡϩϭϯϥϦϪϲϳϣϯϣϡϳϽ ϲ ϱϡϲϳϣϯϱϡϭϩ:

1) ϲϴϬϽϵ
ϡϳϡ ϮϡϳϱϩЀ,

2) ϲϴϬϽϵ
ϡϳϡ ϭϦϥϩ (II),

3) ϶Ϭϯϱϩϥϡ ϫϡϬϽϷϩЀ,
4) ϲϦϱϮϯϪ ϫϩϲϬϯϳϼ

,
5) Ϥϩϥϱϯϫϲϩϥϡ ϫϡϬϽϷϩЀ.

4. Ϛ
ϦϬϯϸϽ ϯϢϱϡϨϴϦϳϲЀ ϰϱϩ ϣϨϡϩϭϯϥϦϪϲϳϣϩϩ ϲ ϣϯϥϯϪ

1) ϭϡϤϮϩЀ,  
 

3) ϢϡϱϩЀ,
2) ϡϬϿ

ϭϩϮϩЀ, 
 

4) ϧ
ϦϬϦϨϡ.

5. σ
 ϱЀϥϴ ϶ϩϭϩϸϦϲϫϩ϶ ϾϬϦϭϦϮϳϯϣ N

a – M
g – A

l:
1) ϴϭϦϮϽϹ

ϡϦϳϲЀ ϨϡϱЀϥ ЀϥϦϱ ϡϳϯϭϯϣ;
2) ϴϣϦϬϩϸϩϣϡϦϳϲЀ ϸϩϲϬϯ ϾϬϦϫϳϱϯϮϯϣ ϣϯ ϣϮϦϹ

ϮϦϭ ϾϬϦϫϳϱϯϮϮϯϭ ϲϬϯϦ;
3) ϴϭϦϮϽϹ

ϡϦϳϲЀ ϾϬϦϫϳϱϯϯϳϱϩϷϡϳϦϬϽϮϯϲϳϽ;
4) ϴϭϦϮϽϹ

ϡϦϳϲЀ ϱϡϥϩϴϲ ϡϳϯϭϯϣ;
5) ϴϲϩϬϩϣϡϿ

ϳϲЀ ϭϦϳϡϬϬϩϸϦϲϫϩϦ ϲϣϯϪϲϳϣϡ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. ώ
ϡϰϩϹ

ϩϳϦ ϴϱϡϣϮϦϮϩЀ ϱϦϡϫϷϩϪ, ϲ ϰϯϭϯϺ
ϽϿ

 ϫϯϳϯϱϼ
϶ ϭϯϧ

Ϯϯ ϯϲϴϺ
ϦϲϳϣϩϳϽ 

ϲϬϦϥϴϿ
Ϻ
ϩϦ ϰϱϦϣϱϡϺ

ϦϮϩЀ: FeC
l2 ࠺

X
࠺

FeSO
4 ࠺

Fe. υ
ϬЀ ϰϯϲϬϦϥϮϦϤϯ ϰϱϦϣϱϡϺ

ϦϮϩЀ 
ϨϡϰϩϹ

ϩϳϦ ϴϱϡϣϮϦϮϩϦ ϱϦϡϫϷϩϩ ϣ ϲϯϫϱϡϺ
ЂϮϮϯϭ ϩϯϮϮϯϭ ϣϩϥϦ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. ϔϲϳϡϮϯϣϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ ϭϦϧ
ϥϴ ϵ

ϯϱϭϴϬϡϭϩ ϩϲ϶ϯϥϮϼ
϶ ϣϦϺ

Ϧϲϳϣ ϩ ϰϱϯϥϴϫϳϯϣ 
ϱϦϡϫϷϩϩ.

ω
ϒ
ϖ
Ϗ
υ
ώ
Ϝ
φ

 σ
φ
Ϛ
φ
ϒ
ϓ
σρ

ϐ
ϑϏ

υ
ϔ
ϋ
ϓ
Ϝ

 ϑφ
ρ
ϋ
ϗ
ω
ω

ρ
) A

l + O
2 ࠺

ς) A
l2 O

3  + N
aO

H
(ϲϰϬϡϣ.) ࠺

σ
) A

l(O
H

)3 ࠺
τ) A

l + N
aO

H
 + H

2 O
࠺

1) N
a[A

l(O
H

)4 ] + H
2 ,

2) A
l2 O

3 ,
3) A

l(O
H

)3  + N
a

2 O
,

4) N
aA

lO
2  + H

2 O
,

5) A
l2 O

3  + H
2 O

.

ϑϦϤϴϬЀϳ. 
ϔϔυ

1. ω
ϲϰϯϬϽϨϴЀ ϳϯϬϽϫϯ ϱϦϡϫϳϩϣϼ

 ϩϨ ϰϱϩϣϦϥЂϮϮϯϤϯ ϰϦϱϦϸϮЀ, ϨϡϰϩϹ
ϩϳϦ ϭϯϬϦϫϴϬЀϱϮϼ

Ϧ 
ϴϱϡϣϮϦϮϩЀ ϥϣϴ϶ ϱϦϡϫϷϩϪ, ϫϯϳϯϱϼ

Ϧ ϶ϡϱϡϫϳϦϱϩϨϴϿ
ϳ ϶ϩϭϩϸϦϲϫϩϦ ϲϣϯϪϲϳϣϡ 

Ϥϩϥϱϯϫϲϩϥϡ ϫϡϬϽϷϩЀ, ϩ ϴϫϡϧ
ϩϳϦ ϰϱϩϨϮϡϫϩ ϩ϶ ϰϱϯϳϦϫϡϮϩЀ. υ

ϡϮ ϱϡϲϳϣϯϱ Ϥϩϥϱϯϫϲϩϥϡ 
ϫϡϬϽϷϩЀ, ϡ ϳϡϫϧ

Ϧ ϮϡϢϯϱ ϲϬϦϥϴϿ
Ϻ
ϩ϶ ϱϦϡϫϳϩϣϯϣ: ϤϡϨϯϯϢϱϡϨϮϼ

Ϫ ϯϫϲϩϥ ϴϤϬϦϱϯϥϡ (IV
), 

ϣϯϥϮϼ
Ϧ ϱϡϲϳϣϯϱϼ

 Ϥϩϥϱϯϫϲϩϥϡ ϮϡϳϱϩЀ, ϵ
ϯϲϵ

ϯϱϮϯϪ ϫϩϲϬϯϳϼ
, Ϯϩϳϱϡϳϡ ϢϡϱϩЀ 

ϩ ϭϦϳϡϬϬϩϸϦϲϫϩϪ ϷϩϮϫ.

ϖ
ω
ύ
ω
Ϡ

    9 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϖ
ϩϭ

ϩϸϦϲϫϡЀ ϱϦϡϫϷϩЀ»
(ϰϱϯϭϦϧ

ϴϳϯϸϮϼ
Ϫ ϫϯϮϳϱϯϬϽ, ϵ

ϦϣϱϡϬϽ)
ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϔϲϳϡϮϯϣϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ ϭϦϧ
ϥϴ ϲ϶ϦϭϯϪ ϰϱϯϷϦϲϲϡ, ϰϱϯϩϲ϶ϯϥЀϺ

ϦϤϯ 
ϣ ϯϫϩϲϬϩϳϦϬϽϮϯ-ϣϯϲϲϳϡϮϯϣϩϳϦϬϽϮϯϪ ϱϦϡϫϷϩϩ ϩ ϮϡϨϣϡϮϩϦϭ ϾϳϯϤϯ ϰϱϯϷϦϲϲϡ:

ϒ
ϖ
φ
ύ
ρ

 ϐ
ϑϏ

ϗ
φ
ϒ
ϒ
ρ

 
ώ
ρ
ψσρ

ώ
ω
φ

 ϐ
ϑϏ

ϗ
φ
ϒ
ϒ
ρ

ρ
) S

࠺2-
S

0, 
ς) H

2 ࠺0
2H

+, 
σ

) C
r ࠺6+

C
r +3. 

1) ϯϫϩϲϬϦϮϩϦ,
2) ϣϯϲϲϳϡϮϯϣϬϦϮϩϦ.

2. ϔϲϳϡϮϯϣϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ ϭϦϧ
ϥϴ ϲ϶ϦϭϯϪ ϰϱϯϷϦϲϲϡ ϩ ϣϦϺ

Ϧϲϳϣϯϭ-
ϣϯϲϲϳϡϮϯϣϩϳϦϬϦϭ ϣ ϮЂϭ, ϰϱϯϩϲ϶ϯϥЀϺ

ϦϤϯ ϣ ϯϫϩϲϬϩϳϦϬϽϮϯ-ϣϯϲϲϳϡϮϯϣϩϳϦϬϽϮϯϪ 
ϱϦϡϫϷϩϩ: 

ϔ
ϑρ

σ
ώ
φ
ώ
ω
φ

 ϑφ
ρ
ϋ
ϗ
ω
ω

ϕ
Ϗ
ϑύ

ϔό
ρ

 σ
Ϗ
ϒ
ϒ
ϓρ

ώ
Ϗ
σ
ω
ϓ
φό

Ϡ
ρ

) H
2 S + I2  = S + 2H

I,
ς) 3S + 2A

l = A
l2 S

3 ,
σ

) 2SO
2  + O

2  = 2SO
3 .

1) H
2 S, 

2) S,
3) A

l, 
4) SO

2 ,
5) I2 .

3. ϋ
 ϯϫϩϲϬϩϳϦϬϽϮϯ-ϣϯϲϲϳϡϮϯϣϩϳϦϬϽϮϼ

ϭ ϱϦϡϫϷϩЀϭ ϯϳϮϯϲЀϳϲЀ ϱϦϡϫϷϩϩ, ϴϱϡϣϮϦϮϩЀ 
ϫϯϳϯϱϼ

϶:
1) 2A

l + 6H
2 O

 = 2A
l(O

H
)3  + 3H

2 , 
2) 2H

2 S + 3O
2  = 2SO

2  + 2H
2 O

,
3) SO

3  + H
2 O

 = H
2 SO

4 ,
4) M

gO
 + C

O
2  = M

gC
O

3 ,
5) SiO

2  + 2M
g = 2M

gO
 + Si.

4. ϔϲϳϡϮϯϣϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ ϭϦϧ
ϥϴ ϱϦϡϤϩϱϴϿ

Ϻ
ϩϭϩ ϣϦϺ

Ϧϲϳϣϡϭϩ ϩ ϱϯϬϽϿ
 ϶Ϭϯϱϡ 

ϣ ϯϫϩϲϬϩϳϦϬϽϮϯ-ϣϯϲϲϳϡϮϯϣϩϳϦϬϽϮϯϪ ϱϦϡϫϷϩϩ: ϫ ϫϡϧ
ϥϯϪ ϰϯϨϩϷϩϩ, ϯϢϯϨϮϡϸϦϮϮϯϪ 

ϢϴϫϣϯϪ, ϰϯϥϢϦϱϩϳϦ ϲϯϯϳϣϦϳϲϳϣϴϿ
Ϻ
ϴϿ

 ϰϯϨϩϷϩϿ
, ϯϢϯϨϮϡϸϦϮϮϴϿ

 Ϸϩϵ
ϱϯϪ. ψϡϰϩϹ

ϩϳϦ 
ϣ ϯϳϣϦϳ Ϸϩϵ

ϱϼ
, ϱϡϲϰϯϬϯϧ

ϩϣ ϩ϶ ϣ ϰϯϱЀϥϫϦ, ϲϯϯϳϣϦϳϲϳϣϴϿ
Ϻ
Ϧϭ Ϣϴϫϣϡϭ.

ϑφ
ρ
τφ

ώ
ϓ
Ϝ

ϑϏ
ό
ϝ

 ϖ
ό
Ϗ
ϑρ

ρ
) C

l2  + F
2 ࠺ 

 
ς) C

l2  + H
N

O
3 ࠺ 

σ
) C

l2  + N
H

3 ࠺ 

1) ϯϫϩϲϬϩϳϦϬϽ,
2) ϣϯϲϲϳϡϮϯϣϩϳϦϬϽ,
3) ϩ ϯϫϩϲϬϩϳϦϬϽ, ϩ ϣϯϲϲϳϡϮϯϣϩϳϦϬϽ,
4) Ϯϩ ϯϫϩϲϬϩϳϦϬϽ, Ϯϩ ϣϯϲϲϳϡϮϯϣϩϳϦϬϽ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. ϐ
ϱϩ ϣϨϡϩϭϯϥϦϪϲϳϣϩϩ ϲ ϫϡϫϩϭ ϩϨ ϴϫϡϨϡϮϮϼ

϶ ϣϦϺ
Ϧϲϳϣ ϣϯϥϯϱϯϥ ЀϣϬЀϦϳϲЀ 

ϯϫϩϲϬϩϳϦϬϦϭ?
1) Ϣϱϯϭ, 

 
4) ϡϨϯϳ,

2) ϫϡϬϩϪ, 
 

5) ϮϡϳϱϩϪ.
3) ϫϡϬϽϷϩϪ,

ώ
ϡϰϩϹ

ϩϳϦ ϴϱϡϣϮϦϮϩЀ ϱϦϡϫϷϩϪ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. ϋ
ϡϫϩϦ ϱϦϡϫϷϩϩ ϮϡϨϼ

ϣϡϿ
ϳ ϯϫϩϲϬϩϳϦϬϽϮϯ-ϣϯϲϲϳϡϮϯϣϩϳϦϬϽϮϼ

ϭϩ?
υ
ϡϪϳϦ ϯϰϱϦϥϦϬϦϮϩЀ «ϯϫϩϲϬϩϳϦϬϽ» ϩ «ϣϯϲϲϳϡϮϯϣϩϳϦϬϽ».

ϑϦϤϴϬЀϳ. 
ϔϔυ

1. υ
ϯϢϡϣϽϳϦ ϵ

ϯϱϭϴϬϴ ϰϱϯϥϴϫϳϡ ϱϦϡϫϷϩϩ, ϱϡϲϲϳϡϣϽϳϦ ϫϯϾϵϵ
ϩϷϩϦϮϳϼ

 ϭϦϳϯϥϯϭ 
ϾϬϦϫϳϱϯϮϮϯϤϯ ϢϡϬϡϮϲϡ:

H
2 S + SO

2  = …
 + H

2 O
.

ϔϫϡϧ
ϩϳϦ ϯϫϩϲϬϩϳϦϬϽ ϩ ϣϯϲϲϳϡϮϯϣϩϳϦϬϽ.
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ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
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ŉŔŤ
ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ϖ
ω
ύ
ω
Ϡ

    11 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϖ
ϩϭ

ϩϸϦϲϫϩϦ ϱϦϡϫϷϩϩ»
(ϰϱϯϭϦϧ

ϴϳϯϸϮϼ
Ϫ ϫϯϮϳϱϯϬϽ, ϥϦϫϡϢϱϽ)

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ω
Ϩ ϰϱϦϥϬϯϧ

ϦϮϮϯϤϯ ϰϦϱϦϸϮЀ ϣϼ
ϢϦϱϩϳϦ ϣϲϦ ϣϦϺ

Ϧϲϳϣϡ, ϲ ϫϯϳϯϱϼ
ϭϩ ZnO

 ϣϲϳϴϰϡϦϳ 
ϣ ϱϦϡϫϷϩϿ

 ϨϡϭϦϺ
ϦϮϩЀ:

1) C
, 

 
3) H

C
l,

2) H
2,  

 
4) N

aO
H

.
2. σ

ϼ
ϢϦϱϩϳϦ ϣϲϦ ϱϦϡϫϷϩϩ, ϫ ϫϯϳϯϱϼ

ϭ ϯϳϮϯϲϩϳϲЀ ϣϨϡϩϭϯϥϦϪϲϳϣϩϦ ϧ
ϦϬϦϨϡ 

ϲ ϶ϬϯϱϯϣϯϥϯϱϯϥϮϯϪ ϫϩϲϬϯϳϯϪ.
1) ϱϡϨϬϯϧ

ϦϮϩЀ,
2) ϯϫϩϲϬϩϳϦϬϽϮϯ-ϣϯϲϲϳϡϮϯϣϩϳϦϬϽϮϡЀ,
3) ϲϯϦϥϩϮϦϮϩЀ,
4) ϨϡϭϦϺ

ϦϮϩЀ.
3. σ

ϼ
ϢϦϱϩϳϦ ϣϲϦ ϣϯϨϥϦϪϲϳϣϩЀ, ϫϯϳϯϱϼ

Ϧ ϰϱϩϣϯϥЀϳ ϫ ϴϭϦϮϽϹ
ϦϮϩϿ

 ϲϫϯϱϯϲϳϩ ϱϦϡϫϷϩϩ 
ϭϦϧ

ϥϴ ϧ
ϦϬϦϨϯϭ ϩ ϱϡϲϳϣϯϱϯϭ ϲϯϬЀϮϯϪ ϫϩϲϬϯϳϼ

.
1) ϰϯϮϩϧ

ϦϮϩϦ ϳϦϭϰϦϱϡϳϴϱϼ
;

2) ϰϯϣϼ
Ϲ
ϦϮϩϦ ϳϦϭϰϦϱϡϳϴϱϼ

;
3) ϱϡϨϢϡϣϬϦϮϩϦ ϫϩϲϬϯϳϼ

;
4) ϴϣϦϬϩϸϦϮϩϦ ϫϯϮϷϦϮϳϱϡϷϩϩ ϫϩϲϬϯϳϼ

;
5) ϱϡϨϭϦϬϽϸϦϮϩϦ ϧ

ϦϬϦϨϡ.
4. ϑϦϡϫϷϩЀ ЀϣϬЀϦϳϲЀ ϾϫϨϯϳϦϱϭϩϸϦϲϫϯϪ:

1) ϦϲϬϩ ϯϮϡ ϰϱϯϳϦϫϡϦϳ ϲ ϰϯϤϬϯϺ
ϦϮϩϦϭ ϳϦϰϬϯϳϼ

;
2) ϲϴϭϭϡϱϮϡЀ ϾϮϦϱϤϩЀ ϶ϩϭϩϸϦϲϫϩ϶ ϲϣЀϨϦϪ ϣ ϰϱϯϥϴϫϳϡ϶ ϢϯϬϽϹ

Ϧ, ϸϦϭ ϣ ϩϲ϶ϯϥϮϼ
϶ 

ϣϦϺ
Ϧϲϳϣϡ϶;

3) ϯϮϡ ϰϱϯϳϦϫϡϦϳ ϲ ϣϼ
ϥϦϬϦϮϩϦϭ ϳϦϰϬϯϳϼ

;
4) ϲϴϭϭϡϱϮϡЀ ϾϮϦϱϤϩЀ ϶ϩϭϩϸϦϲϫϩ϶ ϲϣЀϨϦϪ ϣ ϩϲ϶ϯϥϮϼ

϶ ϣϦϺ
Ϧϲϳϣϡ϶ ϢϯϬϽϹ

Ϧ, ϸϦϭ 
ϣ ϰϱϯϥϴϫϳϡ϶.

5. ϋ
ϡϫϩϦ ϣϯϨϥϦϪϲϳϣϩЀ ϰϱϩϣϯϥЀϳ ϫ ϴϣϦϬϩϸϦϮϩϿ

 ϲϫϯϱϯϲϳϩ ϶ϩϭϩϸϦϲϫϯϪ ϱϦϡϫϷϩϩ 
ϑ

4(ϳϣ)  + 5Ϗ
2(Ϥ)  = ϑ

4 Ϗ
10:

1) ϥϯϢϡϣϬϦϮϩϦ ϵ
ϯϲϵ

ϯϱϡ;
2) ϰϯϣϼ

Ϲ
ϦϮϩϦ ϫϯϮϷϦϮϳϱϡϷϩϩ ϫϩϲϬϯϱϯϥϡ;

3) ϰϯϣϼ
Ϲ
ϦϮϩϦ ϫϯϮϷϦϮϳϱϡϷϩϩ ϯϫϲϩϥϡ ϵ

ϯϲϵ
ϯϱϡ (V

);
4) ϴϭϦϮϽϹ

ϦϮϩϦ ϯϢϻЂϭϡ ϣϨЀϳϯϤϯ ϫϩϲϬϯϱϯϥϡ;
5) ϰϯϣϼ

Ϲ
ϦϮϩϦ ϳϦϭϰϦϱϡϳϴϱϼ

.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. ϔϲϳϡϮϯϣϩϳϦ ϲϯϯϳϣϦϳϲϳϣϩϦ ϭϦϧ
ϥϴ ϴϱϡϣϮϦϮϩϦϭ ϶ϩϭϩϸϦϲϫϯϪ ϱϦϡϫϷϩϩ 

ϩ ϮϡϰϱϡϣϬϦϮϩϦϭ ϲϭϦϺ
ϦϮϩЀ ϶ϩϭϩϸϦϲϫϯϤϯ ϱϡϣϮϯϣϦϲϩЀ ϰϱϩ ϴϣϦϬϩϸϦϮϩϩ ϥϡϣϬϦϮϩЀ 

ϣ ϲϩϲϳϦϭϦ.

ϔ
ϑρ

σ
ώ
φ
ώ
ω
φ

 ϑφ
ρ
ϋ
ϗ
ω
ω

 
ώ
ρ
ϐ
ϑρ

σό
φ
ώ
ω
φ

 ϒ
ύ
φ
Ϛ
φ
ώ
ω
Ϡ

ϖ
ω
ύ
ω
Ϙ
φ
ϒ
ϋ
Ϗ
τϏ

 ϑρ
σ
ώ
Ϗ
σ
φ
ϒ
ω
Ϡ

ρ
) S

(Ϥ)  + H
2(Ϥ)  = H

2 S
(Ϥ)

ς) 2SO
2(Ϥ) +Ϗ

2(Ϥ) =2SO
3(Ϥ)

σ
) H

2(Ϥ) +I2(ϳϣ) =2H
I(Ϥ)

τ) SO
2(Ϥ) +C

l2(Ϥ) =SO
2 C

l2(Ϥ)

1) ϣ ϲϳϯϱϯϮϴ ϰϱϯϥϴϫϳϯϣ ϱϦϡϫϷϩϩ
2) ϣ ϲϳϯϱϯϮϴ ϩϲ϶ϯϥϮϼ

϶ ϣϦϺ
Ϧϲϳϣ

3) ϰϱϡϫϳϩϸϦϲϫϩ ϮϦ ϲϭϦϺ
ϡϦϳϲЀ

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. ϐ
ϯϸϦϭϴ ϰϱϩ ϯϢϱϡϢϯϳϫϦ ϰϯϱϦϨϯϣ ϩ ϥϱϴϤϩ϶ ϱϡϮ ϰϦϱϯϫϲϩϥϯϭ ϣϯϥϯϱϯϥϡ ϮϡϢϬϿ

ϥϡϦϳϲЀ 
ϦϤϯ ϢϴϱϮϯϦ «ϣϲϫϩϰϡϮϩϦ»?

ϑϦϤϴϬЀϳ.
 ϔϔυ

1. ϒ
ϵ
ϯϱϭϴϬϩϱϴϪϳϦ ϰϱϡϣϩϬϯ ςϦϱϳϯϬϬϦ. ϐ

ϱϯϩϬϬϿ
ϲϳϱϩϱϴϪϳϦ ϦϤϯ ϴϱϡϣϮϦϮϩЀϭϩ 

ϱϦϡϫϷϩϪ: ϥϬЀ ϭϴϱϡϣϽϩϮϯϪ ϫϩϲϬϯϳϼ
, ϥϬЀ ϲϦϱϮϯϪ ϫϩϲϬϯϳϼ

.

ϖ
ω
ύ
ω
Ϡ

    10 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϔϤϬϦϣϯϥϯϱϯϥϼ
» (ϰϱϯϭϦϧ

ϴϳϯϸϮϼ
Ϫ ϫϯϮϳϱϯϬϽ, ϮϯЀϢϱϽ)

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϋ
 ϤϯϭϯϬϯϤϩϸϦϲϫϯϭϴ ϱЀϥϴ ϫϡϫϯϤϯ ϲϯϦϥϩϮϦϮϩЀ ϯϳϮϯϲϩϳϲЀ ϯϱϤϡϮϩϸϦϲϫϯϦ ϣϦϺ

Ϧϲϳϣϯ 
ϲ ϵ

ϯϱϭϴϬϯϪ ϒ
5 ώ

8 ?
1) ϾϳϩϬϦϮϡ,
2) ϭϦϳϡϮϡ,
3) ϡϷϦϳϩϬϦϮϡ,
4) ϷϩϫϬϯϰϱϯϰϡϮϡ.

2. ϋ
ϡϫϩϦ ϲϯϦϥϩϮϦϮϩЀ ϭϯϤϴϳ ϲϴϺ

ϦϲϳϣϯϣϡϳϽ ϣ ϣϩϥϦ Ϸϩϲ-(ϳϱϡϮϲ-)ϩϨϯϭϦϱϯϣ?
1) ϒ

3 ώ
8 ,

2) ϒ
4 ώ

8 ,
3) ϒ

5 ώ
12 ,

4) ϒ
6 ώ

12 .
3. Ϗ

ϰϱϦϥϦϬϩϳϦ ϭϯϬϦϫϴϬЀϱϮϴϿ
 ϵ
ϯϱϭϴϬϴ ϡϬϫϡϮϡ, ϦϲϬϩ ϦϤϯ ϰϬϯϳϮϯϲϳϽ ϰϯ ϣϯϨϥϴ϶ϴ 

ϱϡϣϮϡ 2.
4. ω

Ϩ ϫϡϫϩ϶ ϲϳϡϥϩϪ ϲϯϲϳϯϩϳ ϱϦϡϫϷϩЀ ϶ϬϯϱϩϱϯϣϡϮϩЀ ϭϦϳϡϮϡ? 
ϔϫϡϧ

ϩϳϦ ϳϩϰ ϩ ϴϲϬϯϣϩϦ ϱϦϡϫϷϩϩ.
5. ϋ

ϡϫϯϪ ϯϲϮϯϣϮϯϪ ϰϱϯϥϴϫϳ ϰϯϬϴϸϡϦϳϲЀ ϰϱϩ ϢϱϯϭϩϱϯϣϡϮϩϩ ϰϱϯϰϡϮϡ?
ρ

) 1-ϢϱϯϭϰϱϯϰϡϮ,
ς) 2-ϢϱϯϭϰϱϯϰϡϮ,
σ

) ϰϱϯϰϦϮ,
τ) 1,3-ϥϩϢϱϯϭϰϱϯϰϡϮ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. ώ
ϡϰϩϹ

ϩϳϦ ϲϳϱϴϫϳϴϱϮϴϿ
, ϭϯϬϦϫϴϬЀϱϮϴϿ

 ϵ
ϯϱϭϴϬϴ ϣϦϺ

Ϧϲϳϣ, ϰϦϱϦϸϩϲϬϦϮϮϼ
϶ 

Ϯϩϧ
Ϧ. 

1) 3-ϭϦϳϩϬϢϴϳϡϮϯϮ-2,
2) 2-ϭϦϳϩϬϰϱϯϰϡϮϯϬ-2,
3) 2-ϭϦϳϩϬϰϦϮϳϡϮϡϬϽ,
4) ϢϴϳϡϮϡϬϽ.

ϔϫϡϧ
ϩϳϦ ϳϡϫϧ

Ϧ ϰϱϩϮϡϥϬϦϧ
ϮϯϲϳϽ ϫ ϫϬϡϲϲϴ ϯϱϤϡϮϩϸϦϲϫϩ϶ ϣϦϺ

Ϧϲϳϣ ϩ ϯϢϺ
ϴϿ

 
ϵ
ϯϱϭϴϬϴ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. ϐ
ϱϩϣϦϥϩϳϦ ϲϳϱϴϫϳϴϱϮϴϿ

 ϵ
ϯϱϭϴϬϴ ϢϴϳϡϥϩϦϮϡ-1,3. ϋ

ϡϫϩϦ ϲϣЀϨϩ ϮϡϨϼ
ϣϡϿ

ϳϲЀ 
ϲϯϰϱЀϧ

ϦϮϮϼ
ϭϩ?

ϑϦϤϴϬЀϳ.
 ϔϔυ

1. Ϗ
ϰϩϹ

ϩϳϦ ϲϳϱϯϦϮϩϦ ϭϯϬϦϫϴϬϼ
 ϾϳϩϬϦϮϡ. ϐ

ϯϸϦϭϴ ϥϬЀ ϾϳϩϬϦϮϯϣϼ
϶ ϴϤϬϦϣϯϥϯϱϯϥϯϣ 

ϣϯϨϭϯϧ
Ϯϡ ϤϦϯϭϦϳϱϩϸϦϲϫϡЀ ϩϨϯϭϦϱϩЀ?
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Śśő
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ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

Ϗ
ς
Ϛ
ρ
Ϡ

 ς
ω
Ϗ
ό
Ϗ
τω

Ϡ
        10 ϫϬϡϲϲ

ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «χ
ϩϣϼ

Ϧ ϲϩϲϳϦϭ
ϼ

 (ϲϣϯϪϲϳϣϡ ϩ ϴϱϯϣϦϮϽ ϯϱϤϡϮϩϨϡϷϩϩ)»

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϒ
ϯϯϳϮϦϲϩϳϦ ϲϣϯϪϲϳϣϯ ϧ

ϩϣϯϪ ϲϩϲϳϦϭϼ
 ϲ ϫϯϮϫϱϦϳϮϼ

ϭ ϰϱϩϭϦϱϯϭ:
1) ϲϰϯϲϯϢϮϯϲϳϽ ϫ ϯϢϭϦϮϴ ϣϦϺ

Ϧϲϳϣ, ϾϮϦϱϤϩϩ ϩ ϩϮϵ
ϯϱϭϡϷϩϩ ϲ ϯϫϱϴϧ

ϡϿ
Ϻ
ϦϪ 

ϲϱϦϥϯϪ;
2) ϲϰϯϲϯϢϮϯϲϳϽ ϡϥϡϰϳϩϱϯϣϡϳϽϲЀ ϫ ϴϲϬϯϣϩЀϭ ϲϱϦϥϼ

;
3) ϲϰϯϲϯϢϮϯϲϳϽ ϫ ϥϣϩϧ

ϦϮϩϿ
;

4) ϲϰϯϲϯϢϮϯϲϳϽ ϫ ϱϡϨϭϮϯϧ
ϦϮϩϿ

 ϰϯ ϨϡϫϯϮϡϭ ϮϡϲϬϦϥϲϳϣϦϮϮϯϲϳϩ 
ϩ ϩϨϭϦϮϸϩϣϯϲϳϩ.

ρ
) ϨϩϭϮЀЀ ϲϰЀϸϫϡ ϴ ϭϬϦϫϯϰϩϳϡϿ

Ϻ
ϩ϶;

ς) ϰϯϤϬϯϺ
ϦϮϩϦ ϫϩϲϬϯϱϯϥϡ ϰϱϩ ϥϼ

϶ϡϮϩϩ ϩ ϣϼ
ϥϦϬϦϮϩϩ ϴϤϬϦϫϩϲϬϯϤϯ ϤϡϨϡ;

σ
) ϱϯϲϳ ϤϩϢϱϩϥϮϯϤϯ ϭϩϷϦϬϩЀ ϰϯϥ ϨϦϭϬЂϪ;

τ) ϲϦϨϯϮϮϼ
Ϧ ϭϩϤϱϡϷϩϩ (ϰϦϱϦϬЂϳϼ

) ϰϳϩϷ.
2. ϐ

ϱϩϣϦϥϩϳϦ Ϸϩϵ
ϱϼ

 ϩ Ϣϴϫϣϼ
 ϣ ϲϯϯϳϣϦϳϲϳϣϩϦ:

ϡ – ϩϫϱϩϮϫϡ ϱϼ
Ϣϼ

,
Ϣ – ϰϬϦϲϦϮϽ,
ϣ – ϲϳϡЀ ϰϳϩϷ,
Ϥ – ϬЀϤϴϹ

ϫϡ,
ϥ – ϥϯϧ

ϥϦϣϯϪ ϸϦϱϣϽ,
Ϧ – ϱϡϲϳϦϮϩϦ ϰϹ

ϦϮϩϷϼ
,

ϧ
 – ϰϯϬϦ ϰϹ

ϦϮϩϷϼ
,

Ϩ – ϨϦϱϮϯ ϰϹ
ϦϮϩϷϼ

,
ϫ – ϣϩϱϴϲ Ϥϱϩϰϰϡ,
Ϭ – ϢϯϬϯϳϯ,
ϭ – ϲϰϦϱϭϡϳϯϨϯϩϥ ϸϦϬϯϣϦϫϡ.

1 – Ϣϩϯϲϵ
Ϧϱϡ,

2 – ϢϩϯϭϯϬϦϫϴϬϡ,
3 – ϯϱϤϡϮϩϨϭ,
4 – ϳϫϡϮϽ,
5 – ϾϫϯϲϩϲϳϦϭϡ,
6 – ϫϬϦϳϫϡ,
7 – ϯϱϤϡϮ.

3. ώ
ϡ ϫϡϫϯϭ ϴϱϯϣϮϦ ϯϱϤϡϮϩϨϡϷϩϩ ϧ

ϩϣϯϪ ϭϡϳϦϱϩϩ, Ϯϡ϶ϯϥЀϳϲЀ ϯϢϻϦϫϳϼ
, ϩϨϴϸϡϦϭϼ

Ϧ 
Ͼϳϩϭϩ Ϯϡϴϫϡϭϩ:

ϡ – ϭϯϬϦϫϴϬЀϱϮϡЀ ϢϩϯϬϯϤϩЀ,
Ϣ – ϷϩϳϯϬϯϤϩЀ,
ϣ – ϤϦϮϦϳϩϫϡ ϱϡϲϳϦϮϩϪ,
Ϥ – ϾϫϯϬϯϤϩЀ,
ϥ – ϣϩϱϴϲϯϬϯϤϩЀ,
Ϧ – ϤϦϮϦϳϩϫϡ ϧ

ϩϣϯϳϮϼ
϶,

ϧ
 – ϭϦϥϩϷϩϮϲϫϡЀ ϤϦϮϦϳϩϫϡ,

Ϩ – ϡϮϡϳϯϭϩЀ ϩ ϵ
ϩϨϩϯϬϯϤϩЀ ϱϡϲϳϦϮϩϪ,

1 – ϢϩϯϰϯϬϩϭϦϱϮϼ
Ϫ,

2 – ϫϬϦϳϯϸϮϯ-ϯϱϤϡϮϯϩϥϮϼ
Ϫ,

3 – ϴϱϯϣϦϮϽ ϳϫϡϮϦϪ ϩ ϯϱϤϡϮϯϣ,
4 – ϯϱϤϡϮϩϨϭϦϮϮϼ

Ϫ,
5 – ϰϯϰϴϬЀϷϩϯϮϮϼ

Ϫ,
6 – ϾϫϯϲϩϲϳϦϭϮϼ

Ϫ,
7 – Ϣϩϯϲϵ

ϦϱϮϼ
Ϫ. 

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ 
ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
ϔϔυ

1. ψϡϰϯϬϮϩϳϦ ϳϡϢϬϩϷϴ.  
ϐ
ϯϥϲϩϲϳϦϭ

ϡ
ϒ
ϩϲϳϦϭ

ϡ
ώ
ϡϥϲϩϲϳϦϭ

ϡ
ϯϱϤϡϮϯϩϥ

ϫϬϦϳ
ϫϡ

ϳ
ϫϡϮϽ

Ͼϫϯϲϩϲϳ
Ϧϭϡ

ϯϱϤϡϮ
ϯϱϤϡϮϩϨϭ
Ϣϩϯϲϵ

Ϧϱϡ
ϢϩϯϭϯϬϦϫϴϬϡ

ϖ
ω
ύ
ω
Ϡ

    11 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «σ
ϦϺ

Ϧϲϳϣϡ ϩ ϩ϶ ϲϣϯϪϲϳϣϡ» 
(ϰϱϯϭϦϧ

ϴϳϯϸϮϼ
Ϫ ϫϯϮϳϱϯϬϽ, ϡϰϱϦϬϽ)

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ώ
ϦϲϯϬϦϯϢϱϡϨϴϿ

Ϻ
ϩϭ ϯϫϲϩϥϯϭ ЀϣϬЀϦϳϲЀ:

1) ϴϤϬϦϫϩϲϬϼ
Ϫ ϤϡϨ,

2) ϴϤϡϱϮϼ
Ϫ ϤϡϨ,

3) ϮϦϤϡϹ
ЂϮϡЀ ϩϨϣϦϲϳϽ,

4) ϲϦϱϮϩϲϳϼ
Ϫ ϤϡϨ.

2. ϒ
ϯϦϥϩϮϦϮϩϦ ϧ

ϦϬϦϨϡ (III) ϯϢϱϡϨϴϦϳϲЀ ϣ ϱϦϡϫϷϩϩ ϭϦϳϡϬϬϩϸϦϲϫϯϤϯ ϧ
ϦϬϦϨϡ ϲ:

1) ϲϦϱϯϪ,
2) ϶Ϭϯϱϯϭ,
3) ϫϯϮϷϦϮϳϱϩϱϯϣϡϮϮϯϪ ϲϯϬЀϮϯϪ ϫϩϲϬϯϳϯϪ,
4) ϱϡϨϢϡϣϬϦϮϮϯϪ ϲϦϱϮϯϪ ϫϩϲϬϯϳϯϪ.

3. ϑϡϨϢϡϣϬϦϮϮϡЀ ϲϦϱϮϡЀ ϫϩϲϬϯϳϡ ϱϦϡϤϩϱϴϦϳ ϲ ϫϡϧ
ϥϼ

ϭ ϩϨ ϥϣϴ϶ ϣϦϺ
Ϧϲϳϣ:

1) ϭϦϥϽ, Ϥϩϥϱϯϫϲϩϥ ϶ϱϯϭϡ (III),
2) ϡϬϿ

ϭϩϮϩϪ, Ϥϩϥϱϯϫϲϩϥ ϮϡϳϱϩЀ,
3) ϷϩϮϫ, ϯϫϲϩϥ  ϴϤϬϦϱϯϥϡ (IV

),
4) ϱϳϴϳϽ, ϫϡϱϢϯϮϡϳ ϮϡϳϱϩЀ.

4. ϐ
ϯ ϮϡϨϣϡϮϩϿ

 ϣϦϺ
Ϧϲϳϣϡ ϴϲϳϡϮϯϣϩϳϦ, ϫ ϫϡϫϯϭϴ ϫϬϡϲϲϴ ϮϦϯϱϤϡϮϩϸϦϲϫϩ϶ ϣϦϺ

Ϧϲϳϣ 
ϯϮϯ ϰϱϩϮϡϥϬϦϧ

ϩϳ.
ώ
ρ
ψσρ

ώ
ω
φ

 σ
φ
Ϛ
φ
ϒ
ϓ
σρ

ϋ
ό
ρ
ϒ
ϒ

 ώ
φ
Ϗ
ϑτρ

ώ
ω
Ϙ
φ
ϒ
ϋ
ω
ϖ

 σ
φ
Ϛ
φ
ϒ
ϓ
σ

1. φϥϫϯϦ ϫϡϬϩ.
2. σ

ϦϲϦϬЀϺ
ϩϪ ϤϡϨ.

3. ϐ
ϯϳϡϹ

.
4. ϋ

ϡϬϽϷϩϮϩϱϯϣϡϮϮϡЀ ϲϯϥϡ.
5. ώ

ϦϤϡϹ
ЂϮϡЀ ϩϨϣϦϲϳϽ

ρ
. ϋ

ϩϲϬϯϳϼ
.

ς. ϒ
ϯϬϩ.

σ
. σ

ϯϥϯϱϯϥϮϼ
Ϧ ϲϯϦϥϩϮϦϮϩЀ.

τ. Ϗ
ϲϮϯϣϡϮϩЀ.

υ
. Ϗ

ϫϲϩϥϼ

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. ϒ
 ϰϯϭϯϺ

ϽϿ
 ϨϮϡϫϯϣ «+» – «ϥϡ» ϩ «–» – «ϮϦϳ» Ϥϱϡϵ

ϩϸϦϲϫϩ ϰϯϥϳϣϦϱϥϩϳϦ 
ϩϬϩ ϯϰϱϯϣϦϱϤϮϩϳϦ ϰϱϩϣϦϥϦϮϮϼ

Ϧ Ϯϩϧ
Ϧ ϣϼ

ϲϫϡϨϼ
ϣϡϮϩЀ ϯ ϲϦϱϦ:

1) ϯϳϮϯϲϩϳϲЀ ϫ ϮϦϭϦϳϡϬϬϡϭ;
2) ϣϳϯϱϯϪ ϰϯ ϱϡϲϰϱϯϲϳϱϡϮϦϮϮϯϲϳϩ ϶ϩϭϩϸϦϲϫϩϪ ϾϬϦϭϦϮϳ ϣ ϨϦϭϮϯϪ ϫϯϱϦ;
3) ϣ ϡϳϯϭϦ ϲϯϥϦϱϧ

ϩϳϲЀ 32 ϰϱϯϳϯϮϡ;
4) 16 ϾϬϦϫϳϱϯϮϯϣ ϱϡϲϰϯϬϡϤϡϿ

ϳϲЀ ϣ ϡϳϯϭϦ Ϯϡ ϳϱϦ϶ ϾϮϦϱϤϦϳϩϸϦϲϫϩ϶ ϴϱϯϣϮЀ϶;
5) Ϯϡ ϳϱϦϳϽϦϭ ϾϮϦϱϤϦϳϩϸϦϲϫϯϭ ϴϱϯϣϮϦ ϣ ϡϳϯϭϦ Ϯϡ϶ϯϥϩϳϲЀ 6 ϾϬϦϫϳϱϯϮϯϣ;
6) ϯϳϮϯϲϩϳϲЀ ϫ s-ϾϬϦϭϦϮϳϡϭ;
7) ЀϣϬЀϦϳϲЀ ϢϩϯϤϦϮϮϼ

ϭ ϾϬϦϭϦϮϳϯϭ;
8) ϯϢϱϡϨϴϦϳ ϣϼ

ϲϹ
ϩϪ ϯϫϲϩϥ ϲϯϲϳϡϣϡ SϏ

3 , ϫϩϲϬϯϳϮϼ
Ϫ ϰϯ ϲϣϯϪϲϳϣϡϭ;

9) ϣ϶ϯϥϩϳ ϣ ϲϯϲϳϡϣ ϰϩϱϩϳϡ;
10) ϣ ϲϴϬϽϵ

ϩϳϡ϶ ϰϱϯЀϣϬЀϦϳ ϮϩϨϹ
ϴϿ

 ϲϳϦϰϦϮϽ ϯϫϩϲϬϦϮϩЀ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. σ
ϨϡϩϭϯϥϦϪϲϳϣϩϦ ϵ

ϯϲϵ
ϯϱϡ ϲ ϡϨϯϳϮϯϪ ϫϩϲϬϯϳϯϪ ϯϰϩϲϼ

ϣϡϦϳϲЀ ϲϬϦϥϴϿ
Ϻ
ϦϪ ϲ϶ϦϭϯϪ: 

P + H
N

O
3  + H

2 O
࠺

H
3 PO

4  + N
O

.
ϒ
ϯϲϳϡϣϽϳϦ ϴϱϡϣϮϦϮϩϦ ϾϳϯϪ ϱϦϡϫϷϩϩ, ϱϡϲϲϳϡϣϩϣ ϫϯϾϵϵ

ϩϷϩϦϮϳϼ
 ϣ ϮϦϭ ϭϦϳϯϥϯϭ 

ϾϬϦϫϳϱϯϮϮϯϤϯ ϢϡϬϡϮϲϡ. ϔϫϡϧ
ϩϳϦ ϯϫϩϲϬϩϳϦϬϽ ϩ ϣϯϲϲϳϡϮϯϣϩϳϦϬϽ.

ϑϦϤϴϬЀϳ.
 ϔϔυ

1. Ϗ
ϰϩϹ

ϩϳϦ ϰϬϡϮ ϲϣϯϩ϶ ϥϦϪϲϳϣϩϪ ϥϬЀ ϰϯϬϴϸϦϮϩЀ ϯϫϲϩϥϡ ϧ
ϦϬϦϨϡ (III), ϩϲ϶ϯϥЀ 

ϩϨ ϶Ϭϯϱϩϥϡ ϧ
ϦϬϦϨϡ (III) ϣ ϬϡϢϯϱϡϳϯϱϮϼ

϶ ϴϲϬϯϣϩЀ϶. ώ
ϡϰϩϹ

ϩϳϦ ϴϱϡϣϮϦϮϩЀ 
ϲϯϯϳϣϦϳϲϳϣϴϿ

Ϻ
ϩ϶ ϱϦϡϫϷϩϪ ϣ ϭϯϬϦϫϴϬЀϱϮϯϭ ϩ ϩϯϮϮϯϭ ϣϩϥϡ϶.
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ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ
ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

Ϗ
ς
Ϛ
ρ
Ϡ

 ς
ω
Ϗ
ό
Ϗ
τω

Ϡ
    10 ϫϬϡϲϲ

ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «χ
ϩϣϼ

Ϧ ϲϩϲϳϦϭ
ϼ

 Ϯϡ ϴϱϯϣϮϦ ϭ
ϯϬϦϫϴϬ. 

ώ
ϦϯϱϤϡϮϩϸϦϲϫϩϦ ϣϦϺ

Ϧϲϳϣϡ ϫϬϦϳϫϩ» 

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. Ϗ
ϱϤϡϮϯϤϦϮϮϼ

Ϧ ϾϬϦϭϦϮϳϼ
, ϩϬϩ ϭϡϫϱϯϾϬϦϭϦϮϳϼ

, Ͼϳϯ:
ϡ) H

, N
, O

, P;
Ϣ) H

, O
, S, C

;
ϣ) H

, O
, C

, N
.

2. σ
ϼ
ϰϩϹ

ϩϳϦ ϾϬϦϭϦϮϳϼ
, ϯϳϮϯϲЀϺ

ϩϦϲЀ ϫ ϭϩϫϱϯϾϬϦϭϦϮϳϡϭ:
O

, N
, Zn, C

u, N
a, K

, A
g, Fe.

3. σ
ϯϥϴ ϮϡϨϼ

ϣϡϿ
ϳ ϧ

ϩϥϫϩϭ ϫϱϩϲϳϡϬϬϯϭ ϩϨ-Ϩϡ ϲϰϯϲϯϢϮϯϲϳϩ ϦЂ ϭϯϬϦϫϴϬ 
ϯϢϱϡϨϯϣϼ

ϣϡϳϽ ϲϣЀϨϩ:
ϡ) ϩϯϮϮϼ

Ϧ;
Ϣ) ϣϯϥϯϱϯϥϮϼ

Ϧ;
ϣ) ϫϯϣϡϬϦϮϳϮϼ

Ϧ.
4. ώ

ϡϪϥϩ ϲϯϯϳϣϦϳϲϳϣϩϦ:
1) ϩϯϮϼ

 ϫϡϬϽϷϩЀ;
2) ϩϯϮϼ

 Ϫϯϥϡ;
3) ϩϯϮϼ

 ϧ
ϦϬϦϨϡ;

4) ϩϯϮϼ
 ϭϡϤϮϩЀ;.

5) ϩϯϮϼ
 ϵ
ϯϲϵ

ϯϱϡ;
6) ϩϯϮϼ

 ϶Ϭϯϱϡ;
7) ϩϯϮϼ

 ϮϡϳϱϩЀ;
8) ϩϯϮϼ

 ϫϡϬϩЀ;
9) ϩϯϮϼ

 ϷϩϮϫϡ.

ϡ) ϮϦϯϢ϶ϯϥϩϭϼ
 ϥϬЀ ϮϯϱϭϡϬϽϮϯϪ ϱϡϢϯϳϼ

 ϤϯϱϭϯϮϡ 
Ϻ
ϩϳϯϣϩϥϮϯϪ ϧ

ϦϬϦϨϼ
;

Ϣ) ϣ϶ϯϥЀϳ ϣ ϲϯϲϳϡϣ ϤϦϭϯϤϬϯϢϩϮϡ ϫϱϯϣϩ ϭϬϦϫϯϰϩϳϡϿ
Ϻ
ϩ϶;

ϣ) ϣ϶ϯϥЀϳ ϣ ϲϯϲϳϡϣ ϫϯϲϳϦϪ ϲϫϦϬϦϳϡ, ϱϡϫϯϣϩϮϼ
, 

ϯϢϦϲϰϦϸϩϣϡЀ ϩ϶ ϰϱϯϸϮϯϲϳϽ;
Ϥ) ϣ϶ϯϥЀϳ ϣ ϲϯϲϳϡϣ ϶Ϭϯϱϯϵ

ϩϬϬϡ ϨϦϬϦϮϼ
϶ ϱϡϲϳϦϮϩϪ;

ϥ) ϴϸϡϲϳϣϴϿ
ϳ ϣ ϰϱϯϣϦϥϦϮϩϩ ϮϦϱϣϮϯϤϯ ϩϭϰϴϬϽϲϡ;

Ϧ) ϰϯϥϥϦϱϧ
ϩϣϡϿ

ϳ Ϣϴϵ
ϦϱϮϼ

Ϧ ϲϣϯϪϲϳϣϡ ϧ
ϩϥϫϩ϶ ϲϱϦϥ 

ϯϱϤϡϮϩϨϭϡ;
ϧ

) ϣ϶ϯϥЀϳ ϣ ϲϯϲϳϡϣ ϩϮϲϴϬϩϮϡ, ϤϯϱϭϯϮϡ ϰϯϥϧ
ϦϬϴϥϯϸϮϯϪ 

ϧ
ϦϬϦϨϼ

;
Ϩ) ϣ϶ϯϥЀϳ ϣ ϲϯϲϳϡϣ ϫϯϲϳϦϪ, ϨϴϢϮϯϪ ϾϭϡϬϩ.

5. ω
Ϩ ϫϡϫϩ϶ Ϯϡϴϫ ϰϱϩϹ

Ϭϩ ϣ ϢϩϯϬϯϤϩϿ
 Ͼϳϩ ϭϦϳϯϥϼ

:
ϒ
ϰϦϫϳϱϡϬϽϮϼ

Ϫ ϡϮϡϬϩϨ, Ϣϩϯ϶ϩϭϩϸϦϲϫϩϪ ϡϮϡϬϩϨ, ϲϳϡϳϩϲϳϩϸϦϲϫϩϦ ϭϦϳϯϥϼ
, 

ϾϬϦϫϳϱϯϮϮϯϦ ϭϩϫϱϯϲϫϯϰϩϱϯϣϡϮϩϦ, ϭϯϥϦϬϩϱϯϣϡϮϩϦ ϩ ϰϱϯϤϮϯϨϩϱϯϣϡϮϩϦ 
ϰϯϣϦϥϦϮϩЀ ϲϬϯϧ

Ϯϼ
϶ ϧ

ϩϣϼ
϶ ϲϩϲϳϦϭ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯ ϨϮϡ ϣϡ ϳ.
ϔϔυ

1. ϋ
ϡϫϡЀ ϩϨ ϥϩϡϤϱϡϭϭ ϩϬϬϿ

ϲϳϱϩϱϴϦϳ ϾϬϦϭϦϮϳϮϼ
Ϫ ϲϯϲϳϡϣ ϧ

ϩϣϯϤϯ ϯϱϤϡϮϩϨϭϡ, 
ϡ ϫϡϫϡЀ – ϨϦϭϮϯϪ ϫϯϱϼ

?

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)
ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϋϯϭϭϴϮϩϫ.
ϔϔυ

1. ϑϦϹ
ϩϳϦ ϱϡϨϣϩϣϡϿ

Ϻ
ϩϪ ϫϡϮϯϮ. ϒ

ϵ
ϯϱϭϴϬϩϱϴϪϳϦ ϰϩϲϽϭϦϮϮϯ ϯϢϻЀϲϮϦϮϩϦ ϲϣϯϦϤϯ 

ϱϦϹ
ϦϮϩЀ.ϐ

ϦϲϮЀ ϲϯϬϯϣϽЀ
ϒ
ϰϯϲϯϢϮϯϲϳϽ ϫ ϯϢϭϦϮϴ ϣϦϺ

Ϧϲϳϣ, 
ϰϱϦϣϱϡϺ

ϦϮϩϿ
 ϾϮϦϱϤϩϩ ϩ ϰϦϱϦϥϡϸϦ 

ϩϮϵ
ϯϱϭϡϷϩϩ

ψϩϭϮЀЀ ϲϰЀϸϫϡ ϢϴϱϯϤϯ 
ϭϦϥϣϦϥЀ

ϒ
ϰϯϲϯϢϮϯϲϳϽ ϡϥϡϰϳϩϱϯϣϡϳϽϲЀ 
ϫ ϯϫϱϴϧ

ϡϿ
Ϻ
ϦϪ ϲϱϦϥϦ

ϐ
ϦϱϦϮϯϲ ϳϯϰϯϬϩϮϯϤϯ 
ϰϴ϶ϡ ϣϦϳϱϯϭ

?

ϑϦϤϴϬЀϳ.
ϔϔυ

1. ϐ
ϱϩϣϦϥϩϳϦ ϰϱϩϭϦϱϼ

 ϱϦϡϬϩϨϡϷϩϩ ϲϣϯϪϲϳϣ ϧ
ϩϣϼ

ϭϩ ϲϩϲϳϦϭϡϭϩ:
ϡ) ϫϡϫ ϫϬϦϳϫϡ ϭϯϧ

Ϧϳ ϥϣϩϤϡϳϽϲЀ;
Ϣ) ϫϡϫ ϭϯϧ

Ϧϳ ϥϣϩϤϡϳϽϲЀ ϱϡϲϳϦϮϩϦ;
ϣ) ϫϡϫ ϥϣϩϤϡϦϳϲЀ ϯϱϤϡϮ.

2. ώ
ϡϨϯϣϩϳϦ ϰϯ 2 ϧ

ϩϣϼ
Ϧ ϲϩϲϳϦϭϼ

 ϥϬЀ ϫϡϧ
ϥϯϤϯ ϩϨ ϴϫϡϨϡϮϮϼ

϶ ϴϱϯϣϮϦϪ ϯϱϤϡϮϩϨϡϷϩϩ 
ϧ
ϩϣϼ

϶ ϲϩϲϳϦϭ:
ϯϱϤϡϮϩϨϭ –
ϯϱϤϡϮ –
ϫϬϦϳϫϡ –
ϾϫϯϲϩϲϳϦϭϡ –
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ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ
ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

Ϗ
ς
Ϛ
ρ
Ϡ

 ς
ω
Ϗ
ό
Ϗ
τω

Ϡ
    10 ϫϬϡϲϲ

ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «Ϗ
ϱϤϡϮϩϸϦϲϫϩϦ ϣϦϺ

Ϧϲϳϣϡ ϫϬϦϳϫϩ. ϔϤϬϦϣϯϥϼ
. ό

ϩϰϩϥϼ
»

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϋ
ϡϫϩϦ ϩϨ ϰϦϱϦϸϩϲϬϦϮϮϼ

϶ Ϯϩϧ
Ϧ ϴϤϬϦϣϯϥϯϣ ϶ϡϱϡϫϳϦϱϮϼ

 ϥϬЀ ϧ
ϩϣϯϳϮϼ

϶ 
ϯϱϤϡϮϩϨϭϯϣ: ϲϡ϶ϡϱϯϨϡ; ϬϡϫϳϯϨϡ; ϤϬϿ

ϫϯϨϡ; ϤϡϬϡϫϳϯϨϡ; ϱϩϢϯϨϡ; ϵ
ϱϴϫϳϯϨϡ; ϫϱϡ϶ϭϡϬ; 

ϤϬϩϫϯϤϦϮ; ϫϬϦϳϸϡϳϫϡ; ϶ϩϳϩϮ.
2. ω

Ϩ ϰϱϦϥϼ
ϥϴϺ

ϦϤϯ ϲϰϩϲϫϡ ϣϼ
ϰϩϹ

ϩϳϦ ϰϯϬϩϲϡ϶ϡϱϩϥϼ
, ϫϯϳϯϱϼ

Ϧ ϶ϡϱϡϫϳϦϱϮϼ
 

ϥϬЀ ϱϡϲϳϦϮϩϪ.
3. Ϗ

ϳϭϦϳϽϳϦ ϩϨ ϲϰϩϲϫϡ ϵϴϮϫϷϩϪ ϳϦ, ϫϯϳϯϱϼ
Ϧ ϭϯϤϴϳ ϣϼ

ϰϯϬϮЀϳϽ ϩ ϴϤϬϦϣϯϥϼ
, 

ϩ Ϭϩϰϩϥϼ
:

1) ϲϳϱϴϫϳϴϱϮϡЀ;
2) ϾϮϦϱϤϦϳϩϸϦϲϫϡЀ;
3) ϨϡϰϡϲϡϿ

Ϻ
ϡЀ;

4) ϨϡϺ
ϩϳϮϡЀ;

5) ϱϦϤϴϬЀϳϯϱϮϡЀ;
6) ϩϲϳϯϸϮϩϫ ϣϯϥϼ

.
4. ώ

ϡϨϯϣϩϳϦ ϴϤϬϦϣϯϥϼ
 ϩ Ϭϩϰϩϥϼ

, ϴϸϡϲϳϣϴϿ
Ϻ
ϩϦ ϣ ϰϱϯϷϦϲϲϡ϶ ϧ

ϩϨϮϦϥϦЀϳϦϬϽϮϯϲϳϩ 
ϸϦϬϯϣϦϸϦϲϫϯϤϯ ϯϱϤϡϮϩϨϭϡ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. ϒ
ϱϡϣϮϩϳϦ Ϭϩϰϩϥϼ

 ϩ ϴϤϬϦϣϯϥϼ
 ϰϯ ϩ϶ ϵ

ϩϨϩϸϦϲϫϩϭ ϩ ϶ϩϭϩϸϦϲϫϩϭ ϲϣϯϪϲϳϣϡϭ: 
ϱϡϲϳϣϯϱϩϭϼ

Ϧ ϣ ϣϯϥϦ; Ϥϩϥϱϯϵ
ϯϢϮϼ

; ϰϯϬϩϭϦϱϼ
; ϭϯϮϯϭϦϱϼ

; ϯϢϬϡϥϡϿ
ϳ ϰϬϯ϶ϯϪ 

ϳϦϰϬϯϰϱϯϣϯϥϮϯϲϳϽϿ
; ϲϬϡϥϫϩϦ Ϯϡ ϣϫϴϲ; ϣ ϲϯϲϳϡϣϦ ϭϯϬϦϫϴϬ ϦϲϳϽ ϯϲϳϡϳϫϩ 

ϯϱϤϡϮϩϸϦϲϫϩ϶ ϫϩϲϬϯϳ; ϰϱϩ ϯϫϩϲϬϦϮϩϩ ϣϼ
ϥϦϬЀϦϳϲЀ ϭϮϯϤϯ ϣϯϥϼ

; ϯϫϩϲϬЀϦϳϲЀ 
Ϣϼ

ϲϳϱϦϦ, ϸϦϭ ...; ϰϱϩ ϯϫϩϲϬϦϮϩϩ ϣϼ
ϥϦϬЀϦϳ ϾϮϦϱϤϩϩ ϢϯϬϽϹ

Ϧ, ϸϦϭ ...

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. ϐ
ϯϸϦϭϴ ϤϬϿ

ϫϯϨϡ ϲϸϩϳϡϦϳϲЀ ϯϲϯϢϦϮϮϼ
ϭ ϯϱϤϡϮϩϸϦϲϫϩϭ ϣϦϺ

Ϧϲϳϣϯϭ?
2. ϐ

ϯϸϦϭϴ ϶ϬϦϢ ϲϳϡϮϯϣϩϳϲЀ ϲϬϡϥϫϩϭ, ϦϲϬϩ ϦϤϯ ϥϯϬϤϯ ϧ
ϦϣϡϳϽ?

ώ
ϡϰϩϹ

ϩϳϦ ϫϱϡϳϫϯϦ ϯϰϩϲϡϮϩϦ ϶ϩϭϩϸϦϲϫϯϤϯ ϰϱϯϷϦϲϲϡ, ϰϱϯϩϲ϶ϯϥЀϺ
ϦϤϯ ϰϱϩ Ͼϳϯϭ.

ϑϦϤϴϬЀϳ.
 ϔϔυ

1. ϋ
ϡϫ ϭϬϦϫϯϰϩϳϡϿ

Ϻ
ϩϦ ϩϲϰϯϬϽϨϴϿ

ϳ ϧ
ϩϱϼ

 ϣ ϲϣϯϦϭ ϯϱϤϡϮϩϨϭϦ?
2. ώ

ϡ ϲϳϯϬϦ ϦϲϳϽ ϳϡϫϩϦ ϰϱϯϥϴϫϳϼ
:

ϩϫϱϡ ϯϲϦϳϱϯϣϡЀ, ϩϫϱϡ ϢϡϫϬϡϧ
ϡϮϮϡЀ, ЀϪϷϡ ϣϲϭЀϳϫϴ, ϢϴϳϦϱϢϱϯϥ ϲ ϭϡϲϬϯϭ 

ϩ ϲϼ
ϱϯϭ, ϰϩϱϯϧ

ϮϯϦ «ϢϦϨϦ», ϲϯϦϣϼ
Ϫ ϳϣϯϱϯϤ.

Ϙ
ϳϯ ϩϨ ϾϳϯϤϯ ϮϦϬϽϨЀ ϦϲϳϽ ϸϦϬϯϣϦϫϴ, ϫϯϳϯϱϯϭϴ ϰϱϯϳϩϣϯϰϯϫϡϨϡϮϼ

 ϧ
ϩϣϯϳϮϼ

Ϧ ϧ
ϩϱϼ

?

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)
ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϋϯϭϭϴϮϩϫ.
ϔϔυ

1. ϐ
ϱϩϣϦϥϩϳϦ ϰϱϩϭϦϱϼ

 ϨϡϢϯϬϦϣϡϮϩϪ ϸϦϬϯϣϦϫϡ, ϲϣЀϨϡϮϮϼ
Ϧ ϲ ϮϦϥϯϲϳϡϳϫϯϭ 

ϫϯϮϫϱϦϳϮϼ
϶ ϮϦϯϱϤϡϮϩϸϦϲϫϩ϶ ϣϦϺ

Ϧϲϳϣ ϣ ϯϫϱϴϧ
ϡϿ

Ϻ
ϦϪ ϲϱϦϥϦ (F, ϒ

ϡ, I), ϯϰϩϹ
ϩϳϦ, 

ϫϡϫ ϭϯϤϴϳ ϰϱϯЀϣϬЀϳϽϲЀ ϳϡϫϩϦ ϨϡϢϯϬϦϣϡϮϩЀ.
2. ϋ

ϱϡϳϫϯ ϯϰϩϹ
ϩϳϦ, ϫϡϫϩϦ ϲϣϯϪϲϳϣϡ ϣϯϥϼ

 ϯϢϦϲϰϦϸϩϣϡϿ
ϳ ϦЂ ϲϰϯϲϯϢϮϯϲϳϩ:

ϡ) ϨϡϺ
ϩϺ

ϡϳϽ ϯϱϤϡϮϩϨϭ ϯϳ ϰϦϱϦϤϱϦϣϡ;
Ϣ) ϲϬϴϧ

ϩϳϽ ϡϭϯϱϳϩϨϡϳϯϱϯϭ ϰϱϩ ϥϣϩϧ
ϦϮϩϩ ϲϴϲϳϡϣϯϣ.

ϑϦϤϴϬЀϳ.
ϔϔυ

1. ϐ
ϱϦϥϲϳϡϣϽϳϦ, ϸϳϯ σ

ϼ
 ϰϱϯϦϫϳϩϱϴϦϳϦ ϭϦϮϿ

 ϥϬЀ ϬϿ
ϥϦϪ, ϥϬЀ ϫϯϳϯϱϼ

϶ ϮϦϯϢ϶ϯϥϩϭϯ 
ϣϯϲϰϯϬϮϩϳϽ ϮϦϥϯϲϳϡϳϫϩ ϫϯϮϫϱϦϳϮϼ

϶ ϮϦϯϱϤϡϮϩϸϦϲϫϩ϶ ϣϦϺ
Ϧϲϳϣ. 

ϋ
ϡϫϩϦ ϰϱϯϥϴϫϳϼ

 σ
ϼ

 ϱϦϫϯϭϦϮϥϴϦϳϦ ϥϬЀ ϰϱϩϤϯϳϯϣϬϦϮϩЀ Ϧϥϼ
 ϳϯϭϴ, ϴ ϫϯϤϯ ϯϢϮϡϱϴϧ

ϦϮ 
ϮϦϥϯϲϳϡϳϯϫ ϧ

ϦϬϦϨϡ? 
ρ

 ϫϡϫϩϦ ϰϱϯϥϴϫϳϼ
 σ
ϼ

 ϱϦϫϯϭϦϮϥϴϦϳϦ ϴϰϯϳϱϦϢϬЀϳϽ, ϦϲϬϩ ϣ ϯϱϤϡϮϩϨϭϦ ϯϢϮϡϱϴϧ
ϦϮ 

ϮϦϥϯϲϳϡϳϯϫ ϫϡϬϩЀ?
ώ
ϡϰϩϹ

ϩϳϦ ϭϦϮϿ
 ϥϬЀ Ͼϳϩ϶ ϥϣϴ϶ ϬϿ

ϥϦϪ Ϯϡ ϥϦϮϽ – ϥϬЀ Ϩϡϣϳϱϡϫϡ, ϯϢϦϥϡ ϩ ϴϧ
ϩϮϡ.
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ōőŉŌŖŗŚśőœŉ ŜřŗŋŖŨ ŘřŎōŕŎśŖŤŞ ő ŕŎśŉŘřŎōŕŎśŖŤŞ ŗŊřŉŐŗŋŉśŎŔťŖŤŞ řŎŐŜŔťśŉśŗŋ ŋ 8–11 œŔŉŚŚŉŞ ŚřŎōŖŎŒ šœŗŔŤ
ōőōŉœśőŠŎŚœőŎ ŕŉśŎřőŉŔŤ

ōőŉŌŖŗŚśőœŉ ŜřŗŋŖŨ ŘřŎōŕŎśŖŤŞ ő ŕŎśŉŘřŎōŕŎśŖŤŞ ŗŊřŉŐŗŋŉśŎŔťŖŤŞ řŎŐŜŔťśŉśŗŋ ŋ 8–11 œŔŉŚŚŉŞ ŚřŎōŖŎŒ šœŗŔŤ
ōőōŉœśőŠŎŚœőŎ ŕŉśŎřőŉŔŤ

ϋϱϩϳϦϱϩϩ 
ϯϷϦϮϩϣϡϮϩЀ ϒϯϥϦϱϧϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ύ
Ϧϳ
ϡϰ
ϱϦ
ϥϭ

Ϧϳ
Ϯϼ

Ϧ 
ϱϦ
Ϩϴ
ϬϽ
ϳϡ
ϳϼ

ϋϯ
ϭ ϭ

ϴ Ϯ
ϩ ϫ

.
ϔ
ϔυ

1. υϡϪϳϦ ϰϯϬϮϼϦ ϯϰϱϦϥϦϬϦϮϩЀ ϳϦϱϭϩϮϡϭ:
ϱϡϥϩϫϡϬ –
ϵϦϱϭϦϮϳ –
ϰϯϬϩϭϦϱ ϰϦϱϩϯϥϩϸϦϲϫϩϪ –
ϰϦϱϣϩϸϮϡЀ ϲϳϱϴϫϳϴϱϡ ϢϦϬϫϡ –

ϑϦ
Ϥϴ
ϬЀ
ϳ.

ϔ
ϔυ

1. ϐϱϩ ϨϡϢϯϬϦϣϡϮϩϩ ϲϦϱϰϯϣϩϥϮϯϫϬϦϳϯϸϮϯϪ ϡϮϦϭϩϦϪ ϲϭϦϱϳϮϯϲϳϽ ϥϯϲϳϩϤϡϦϳ 
99%. ϐϱϩϸϩϮϯϪ ϢϯϬϦϨϮϩ ЀϣϬЀϦϳϲЀ ϨϡϭϦϮϡ ϯϥϮϯϪ ϩϨ 300 ϭϯϬϦϫϴϬ ϡϭϩϮϯϫϩϲϬϯϳ 
Ϯϡ ϥϱϴϤϴϿ ϣ ϰϯϬϩϰϦϰϳϩϥϮϯϪ ϭϯϬϦϫϴϬϦ ϤϦϭϯϤϬϯϢϩϮϡ. ϐϯϰϱϯϢϴϪϳϦ ϯϢϻЀϲϮϩϳϽ, 
ϫϡϫ Ͼϳϯ ϩϨϭϦϮϦϮϩϦ ϣϦϥЂϳ ϯϱϤϡϮϩϨϭ ϫ ϤϩϢϦϬϩ.
2. σ ϱϡϲϳϩϳϦϬϽϮϯϪ ϫϬϦϳϫϦ ϦϲϳϽ ϢϦϬϯϫ ϶ϬϯϱϯϵϩϬϬ, «ϱϡϢϯϳϡϿϺϩϪ» ϣ ϰϱϯϷϦϲϲϦ 
ϵϯϳϯϲϩϮϳϦϨϡ. σ ϾϱϩϳϱϯϷϩϳϡ϶ ϸϦϬϯϣϦϫϡ ϦϲϳϽ ϢϦϬϯϫ ϤϦϭϯϤϬϯϢϩϮ, ϵϴϮϫϷϩϦϪ ϫϯϳϯϱϯϤϯ 
ЀϣϬЀϦϳϲЀ ϰϦϱϦϮϯϲ ϫϩϲϬϯϱϯϥϡ ϯϳ ϬЂϤϫϩ϶ ϫϯ ϣϲϦϭ ϫϬϦϳϫϡϭ ϯϱϤϡϮϩϨϭϡ ϩ ϰϦϱϦϮϯϲ 
ϴϤϬϦϫϩϲϬϯϤϯ ϤϡϨϡ ϯϳ ϳϫϡϮϦϪ ϫ ϬЂϤϫϩϭ.
ϓϱϦϳϩϸϮϼϦ ϲϳϱϴϫϳϴϱϼ Ͼϳϩ϶ ϢϦϬϫϯϣ ϸϱϦϨϣϼϸϡϪϮϯ ϰϯ϶ϯϧϩ. ϋϡϫϯϪ ϣϼϣϯϥ ϭϯϧϮϯ 
ϲϥϦϬϡϳϽ ϩϨ ϳϡϫϯϤϯ ϲ϶ϯϥϲϳϣϡ?

ϏςϚρϠ ςωϏόϏτωϠ
    10 ϫϬϡϲϲ

ϋϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭϦ «ςϦϬϫϩ. ϒϳϱϴϫϳϴϱϡ ϩ ϵϴϮϫϷϩϩ»

ϋϱϩϳϦϱϩϩ 
ϯϷϦϮϩϣϡϮϩЀ ϒϯϥϦϱϧϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐ
ϱϦ
ϥϭ

Ϧϳ
Ϯϼ

Ϧ 
ϱϦ
Ϩϴ
ϬϽ
ϳϡ
ϳϼ

1. ϏϥϮϡ ϩϨ ϰϱϩϣϦϥϦϮϮϼ϶ ϮϩϧϦ ϵϯϱϭϴϬ ϲϯϯϳϣϦϳϲϳϣϴϦϳ ϢϦϬϫϴ ϤϦϭϯϤϬϯϢϩϮϡ. ϋϡϫϡЀ?
1) C16H18O4N2;
2) C3032H4818N718S8Fe;
3) C1864H3031O576N468S2.

2. ϐϱϯϩϨϯϹϬϡ ϥϦϮϡϳϴϱϡϷϩЀ ϢϦϬϫϡ ϰϱϩ ϣϯϨϥϦϪϲϳϣϩϩ ϮϦϢϯϬϽϹϯϪ ϥϯϨϼ ϔϕ. ϐϯϲϬϦ 
ϲϮЀϳϩЀ ϣϯϨϥϦϪϲϳϣϩЀ ϔϕ ϵϴϮϫϷϩϩ ϢϦϬϫϡ ϣϯϲϲϳϡϮϯϣϩϬϩϲϽ. ϋϡϫϩϦ ϴϱϯϣϮϩ ϲϳϱϴϫϳϴϱϼ 
ϰϯϲϳϱϡϥϡϬϩ ϰϱϩ ϥϦϮϡϳϴϱϡϷϩϩ:

ϡ) ϳϯϬϽϫϯ ϣϳϯϱϩϸϮϡЀ ϲϳϱϴϫϳϴϱϡ;
Ϣ) ϳϯϬϽϫϯ ϰϦϱϣϩϸϮϡЀ ϲϳϱϴϫϳϴϱϡ;
ϣ) ϳϱϦϳϩϸϮϡЀ ϩ ϣϳϯϱϩϸϮϡЀ;
Ϥ) ϳϱϦϳϩϸϮϡЀ, ϣϳϯϱϩϸϮϡЀ ϩ ϰϦϱϣϩϸϮϡЀ.

3. ϏϳϭϦϳϽϳϦ ϩϨ ϲϰϩϲϫϡ ϵϴϮϫϷϩϪ ϳϦ, ϫϯϳϯϱϼϦ ϭϯϤϴϳ ϣϼϰϯϬϮЀϳϽ ϩ ϴϤϬϦϣϯϥϼ, 
ϩ Ϭϩϰϩϥϼ:

1) ϲϳϱϴϫϳϴϱϮϡЀ;
2) ϾϮϦϱϤϦϳϩϸϦϲϫϡЀ;
3) ϨϡϰϡϲϡϿϺϡЀ;
4) ϨϡϺϩϳϮϡЀ;
5) ϱϦϤϴϬЀϳϯϱϮϡЀ;
6) ϩϲϳϯϸϮϩϫ ϣϯϥϼ.

4. ώϡϨϯϣϩϳϦ ϴϤϬϦϣϯϥϼ ϩ Ϭϩϰϩϥϼ, ϴϸϡϲϳϣϴϿϺϩϦ ϣ ϰϱϯϷϦϲϲϡ϶ ϧϩϨϮϦϥϦЀϳϦϬϽϮϯϲϳϩ 
ϸϦϬϯϣϦϸϦϲϫϯϤϯ ϯϱϤϡϮϩϨϭϡ.

ύ
Ϧϳ
ϡϰ
ϱϦ
ϥϭ

Ϧϳ
Ϯϼ

Ϧ 
ϱϦ
Ϩϴ
ϬϽ
ϳϡ
ϳϼ

ϐ
ϯϨ
Ϯϡ
ϣϡ
ϳ.

ϔ
ϔυ

1. υϣϡ ϢϦϬϫϡ – «X» ϩ «Y» – ϩϭϦϿϳ ϯϥϩϮϡϫϯϣϴϿ ϥϬϩϮϴ ϡϭϩϮϯϫϩϲϬϯϳϮϯϪ ϷϦϰϯϸϫϩ. 
ϔ ϢϦϬϫϡ «X» ϰϱϯϲϳϱϡϮϲϳϣϦϮϮϡЀ ϲϳϱϴϫϳϴϱϡ ϲϬϯϧϮϡЀ ϲ ϢϯϬϽϹϩϭ ϫϯϬϩϸϦϲϳϣϯϭ 
ϰϦϳϦϬϽ, ϴ ϢϦϬϫϡ «Y» ϳϯϬϽϫϯ 2 ϰϦϳϬϩ.
ϋϡϫϯϪ ϣϼϣϯϥ ϭϯϧϮϯ ϲϥϦϬϡϳϽ ϯ ϲϯϥϦϱϧϡϮϩϩ ϣ Ͼϳϩ϶ ϢϦϬϫϡ϶ ϲϦϱϯϲϯϥϦϱϧϡϺϩ϶ 
ϡϭϩϮϯϫϩϲϬϯϳ?

      ςϦϬϯϫ «ϖ»                 ςϦϬϯϫ «Y»
ϒϯϲϳϡϣϽϳϦ ϲϩϲϳϦϭϴ ϩϨ ϰϯϮЀϳϩϪ:

ϡϭϩϮϯϫϩϲϬϯϳϡ; ϮϦϰϦϱϩϯϥϩϸϦϲϫϩϦ ϰϯϬϩϭϦϱϼ; ϰϦϱϩϯϥϩϸϦϲϫϩϦ ϰϯϬϩϭϦϱϼ; 
ϯϱϤϡϮϩϸϦϲϫϩϦ ϣϦϺϦϲϳϣϡ; ϧϩϱϼ; ϮϦ ϰϯϬϩϭϦϱϼ; ϫϱϡ϶ϭϡϬ; ϢϦϬϯϫ; ϤϬϿϫϯϨϡ; 
ϰϯϬϩϭϦϱϼ; ϡϭϩϮϯϫϩϲϬϯϳϡ.
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ōőŉŌŖŗŚśőœŉ ŜřŗŋŖŨ ŘřŎōŕŎśŖŤŞ ő ŕŎśŉŘřŎōŕŎśŖŤŞ ŗŊřŉŐŗŋŉśŎŔťŖŤŞ řŎŐŜŔťśŉśŗŋ ŋ 8–11 œŔŉŚŚŉŞ ŚřŎōŖŎŒ šœŗŔŤ
ōőōŉœśőŠŎŚœőŎ ŕŉśŎřőŉŔŤ

ōőŉŌŖŗŚśőœŉ ŜřŗŋŖŨ ŘřŎōŕŎśŖŤŞ ő ŕŎśŉŘřŎōŕŎśŖŤŞ ŗŊřŉŐŗŋŉśŎŔťŖŤŞ řŎŐŜŔťśŉśŗŋ ŋ 8–11 œŔŉŚŚŉŞ ŚřŎōŖŎŒ šœŗŔŤ
ōőōŉœśőŠŎŚœőŎ ŕŉśŎřőŉŔŤ

ϋϱϩϳϦϱϩϩ 
ϯϷϦϮϩϣϡϮϩЀ ϒϯϥϦϱϧϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ύ
Ϧϳ
ϡϰ
ϱϦ
ϥϭ

Ϧϳ
Ϯϼ

Ϧ 
ϱϦ
Ϩϴ
ϬϽ
ϳϡ
ϳϼ

ϋϯ
ϭ ϭ

ϴ Ϯ
ϩ ϫ

.
ϔ
ϔυ

1. ώϡϨϯϣϩϳϦ ϳϱϩ ϵϴϮϫϷϩϩ υώϋ ϩ ϳϱϩ ϰϱϯϷϦϲϲϡ, ϣ ϫϯϳϯϱϼ϶ Ͼϳϩ ϵϴϮϫϷϩϩ 
ϱϦϡϬϩϨϴϿϳϲЀ. 
2. ύϯϧϦϳ Ϭϩ ϯϥϩϮ ϩ ϳϯϳ ϧϦ ϴϸϡϲϳϯϫ υώϋ ϫϯϥϩϱϯϣϡϳϽ ϥϣϡ ϱϡϨϮϼ϶ ϢϦϬϫϡ? φϲϬϩ 
ϥϡ, ϳϯ ϫϡϫ? 

ϑϦ
Ϥϴ
ϬЀ
ϳ.

ϔ
ϔυ

1. ϒϸϩϳϡЀ, ϸϳϯ ϲϱϦϥϮЀЀ ϯϳϮϯϲϩϳϦϬϽϮϡЀ ϭϯϬϦϫϴϬЀϱϮϡЀ ϭϡϲϲϡ ϡϭϩϮϯϫϩϲϬϯϳϼ ϯϫϯϬϯ 
110, ϡ ϮϴϫϬϦϯϳϩϥϡ – ϯϫϯϬϯ 300, ϰϱϩϫϩϮϽϳϦ, ϸϳϯ ϳЀϧϦϬϦϦ: ϢϦϬϯϫ ϩϬϩ ϦϤϯ ϤϦϮ?
2. ςϦϬϯϫ ϲϯϲϳϯϩϳ ϩϨ 158 ϡϭϩϮϯϫϩϲϬϯϳ. ϋϡϫϴϿ ϥϬϩϮϴ ϩϭϦϦϳ ϯϰϱϦϥϦϬЀϿϺϩϪ ϦϤϯ ϤϦϮ, 
ϦϲϬϩ ϱϡϲϲϳϯЀϮϩϦ ϭϦϧϥϴ ϥϣϴϭЀ ϲϯϲϦϥϮϩϭϩ ϮϴϫϬϦϯϳϩϥϡϭϩ (ϩϨϭϦϱϦϮϩϦ ϣϥϯϬϽ ϯϲϩ 
ϲϰϩϱϡϬϩ) ϲϯϲϳϡϣϬЀϦϳ 3,4 A?

ϏςϚρϠ ςωϏόϏτωϠ
    10 ϫϬϡϲϲ

ϋϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭϦ «ώϴϫϬϦϩϮϯϣϼϦ ϫϩϲϬϯϳϼ. ϒϳϱϴϫϳϴϱϡ ϩ ϵϴϮϫϷϩϩ»

ϋϱϩϳϦϱϩϩ 
ϯϷϦϮϩϣϡϮϩЀ ϒϯϥϦϱϧϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐ
ϱϦ
ϥϭ

Ϧϳ
Ϯϼ

Ϧ 
ϱϦ
Ϩϴ
ϬϽ
ϳϡ
ϳϼ

1. Ϙϳϯ ЀϣϬЀϦϳϲЀ ϭϯϮϯϭϦϱϯϭ υώϋ:
ϡ) ϡϨϯϳϩϲϳϼϦ ϯϲϮϯϣϡϮϩЀ ϸϦϳϼϱϦ϶ ϳϩϰϯϣ;
Ϣ) ϲϯϦϥϩϮϦϮϩЀ ϲϡ϶ϡϱϡ ϲ ϵϯϲϵϯϱϮϼϭ ϯϲϳϡϳϫϯϭ;
ϣ) ϲϯϦϥϩϮϦϮϩϦ ϲϡ϶ϡϱϡ, ϵϯϲϵϯϱϮϯϤϯ ϯϲϳϡϳϫϡ ϩ ϡϨϯϳϩϲϳϯϤϯ ϯϲϮϯϣϡϮϩЀ.

2. ϋϡϫϩϦ ϶ϩϭϩϸϦϲϫϩϦ ϲϣЀϨϩ ϲϯϦϥϩϮЀϿϳ ϥϣϦ ϷϦϰϯϸϫϩ υώϋ ϣ ϯϥϮϴ ϭϯϬϦϫϴϬϴ:
ϡ) ϫϯϣϡϬϦϮϳϮϼϦ;
Ϣ) ϩϯϮϮϼϦ;
ϣ) ϣϯϥϯϱϯϥϮϼϦ?

3. ώϡϪϥϩϳϦ ϭϯϬϦϫϴϬϴ υώϋ, ϣ ϫϯϳϯϱϯϪ ϣϼϰϯϬϮϦϮϯ ϰϱϡϣϩϬϯ ϫϯϭϰϬϦϭϦϮϳϡϱϮϯϲϳϩ 
ϯϲϮϯϣϡϮϩϪ:

1)
ρ ρ ϓ τ ϓ ρ ϓ τ ρ
ϓ ϓ ρ ϗ ρ ϓ ϕ ϗ ϓ

2)
ϓ τ τ ϗ τ ρ ϓ ϓ
ρ ϗ ϗ ρ ϗ ϓ ρ ρ

3)
ϓ ϓ ϗ ρ ρ ϓ ϓ τ ρ
ρ ρ τ τ ϓ ϓ ϗ ϗ ϓ

4. Ϙϳϯ ϮϡϨϼϣϡϦϳϲЀ ϭϴϳϡϷϩϦϪ υώϋ:
ϡ) ϱϡϲϫϱϴϸϩϣϡϮϩϦ ϥϣϯϪϮϯϪ ϲϰϩϱϡϬϩ υώϋ;
Ϣ) ϱϡϲϰϡϥ ϭϯϬϦϫϴϬϼ υώϋ Ϯϡ ϭϯϮϯϭϦϱϼ;
ϣ) ϮϡϱϴϹϦϮϩϦ ϰϯϲϬϦϥϯϣϡϳϦϬϽϮϯϲϳϩ ϮϴϫϬϦϯϳϩϥϯϣ υώϋ (ϨϡϭϦϮϡ ϯϲϮϯϣϡϮϩЀ, 
ϣϼϰϡϥϦϮϩϦ ϩϬϩ ϣϲϳϡϣϫϡ ϮϯϣϯϤϯ ϮϴϫϬϦϯϳϩϥϡ)?

ύ
Ϧϳ
ϡϰ
ϱϦ
ϥϭ

Ϧϳ
Ϯϼ

Ϧ 
ϱϦ
Ϩϴ
ϬϽ
ϳϡ
ϳϼ

ϐ
ϯϨ
Ϯϡ
ϣϡ
ϳ.

ϔ
ϔυ

1. ϒ ϰϯϭϯϺϽϿ ϳϡϢϬϩϷϼ ϤϦϮϦϳϩϸϦϲϫϯϤϯ ϫϯϥϡ ϱϦϹϩϳϦ ϯϥϮϴ ϩϨ Ϩϡϥϡϸ.

ψϡϥϡϸϡ 1. ςϯϬϽϹϡЀ ϩϨ ϥϣϴ϶ ϷϦϰϦϪ ϢϦϬϫϡ ϩϮϲϴϬϩϮϡ (ϳϡϫ ϮϡϨϼϣϡϦϭϡЀ ϷϦϰϽ σ) 
ϮϡϸϩϮϡϦϳϲЀ ϲϯ ϲϬϦϥϴϿϺϩ϶ ϡϭϩϮϯϫϩϲϬϯϳ: ϵϦϮϩϬϡϬϡϮϩϮ – ϣϡϬϩϮ – ϡϲϰϡϱϡϤϩϮ – 
ϤϬϴϳϡϭϩϮϯϣϡЀ ϫϩϲϬϯϳϡ – ϤϩϲϳϩϥϩϮ – ϬϦϪϷϩϮ. ώϡϰϩϹϩϳϦ ϰϯϲϬϦϥϯϣϡϳϦϬϽϮϯϲϳϽ 
ϮϴϫϬϦϯϳϩϥϯϣ ϣ ϮϡϸϡϬϦ ϴϸϡϲϳϫϡ ϭϯϬϦϫϴϬϼ υώϋ, ϶ϱϡϮЀϺϦϤϯ ϩϮϵϯϱϭϡϷϩϿ 
ϯϢ Ͼϳϯϭ ϢϦϬϫϦ.

ψϡϥϡϸϡ 2. ϔϫϡϧϩϳϦ ϰϯϲϬϦϥϯϣϡϳϦϬϽϮϯϲϳϽ ϭϯϮϯϭϦϱϯϣ ϴϸϡϲϳϫϡ ϭϯϬϦϫϴϬϼ υώϋ, 
ϫϯϥϩϱϴϿϺϦϤϯ ϴϸϡϲϳϯϫ ϭϯϬϦϫϴϬϼ ϢϦϬϫϡ ϤϬϿϫϡϤϯϮϡ, ϣ ϫϯϳϯϱϯϭ ϡϭϩϮϯϫϩϲϬϯϳϼ 
ϲϬϦϥϴϿϳ ϥϱϴϤ Ϩϡ ϥϱϴϤϯϭ ϣ ϳϡϫϯϭ ϰϯϱЀϥϫϦ: ϳϱϦϯϮϩϮ – ϲϦϱϩϮ – ϡϲϰϡϱϡϤϩϮ – 
ϳϩϱϯϨϩϮ – ϲϦϱϩϮ – ϬϩϨϩϮ – ϳϩϱϯϨϩϮ.

ψϡϥϡϸϡ 3. ϗϦϰϯϸϫϡ ϡϭϩϮϯϫϩϲϬϯϳ ϢϦϬϫϡ ϱϩϢϯϮϴϫϬϦϡϨϼ ϩϭϦϦϳ ϲϬϦϥϴϿϺϦϦ 
ϮϡϸϡϬϯ: ϬϩϨϩϮ – ϤϬϴϳϡϭϩϮ – ϳϱϦϯϮϩϮ – ϡϬϡϮϩϮ – ϡϬϡϮϩϮ – ϡϬϡϮϩϮ – ϬϩϨϩϮ... 
ϒ ϫϡϫϯϪ ϰϯϲϬϦϥϯϣϡϳϦϬϽϮϯϲϳϩ ϮϴϫϬϦϯϳϩϥϯϣ ϮϡϸϩϮϡϦϳϲЀ ϤϦϮ, ϲϯϯϳϣϦϳϲϳϣϴϿϺϩϪ 
Ͼϳϯϭϴ ϢϦϬϫϴ?

ψϡϥϡϸϡ 4.  ύϦϮϽϹϡЀ ϷϦϰϯϸϫϡ ϭϯϮϯϭϦϱϯϣ ϩϮϲϴϬϩϮϡ (ϳϡϫ ϮϡϨϼϣϡϦϭϡЀ ϷϦϰϽ A) 
ϨϡϫϡϮϸϩϣϡϦϳϲЀ ϳϡϫϩϭϩ ϡϭϩϮϯϫϩϲϬϯϳϡϭϩ: ϬϦϪϷϩϮ – ϳϩϱϯϨϩϮ –  ϡϲϰϡϱϡϤϩϮ – 
ϳϩϱϯϨϩϮ – ϷϩϲϳϦϩϮ – ϡϲϰϡϱϡϤϩϮ. ϋϡϫϯϪ ϰϯϲϬϦϥϯϣϡϳϦϬϽϮϯϲϳϽϿ ϮϴϫϬϦϯϳϩϥϯϣ 
υώϋ ϨϡϫϡϮϸϩϣϡϦϳϲЀ ϲϯϯϳϣϦϳϲϳϣϴϿϺϩϪ ϤϦϮ?
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ōőŉŌŖŗŚśőœŉ ŜřŗŋŖŨ ŘřŎōŕŎśŖŤŞ ő ŕŎśŉŘřŎōŕŎśŖŤŞ ŗŊřŉŐŗŋŉśŎŔťŖŤŞ řŎŐŜŔťśŉśŗŋ ŋ 8–11 œŔŉŚŚŉŞ ŚřŎōŖŎŒ šœŗŔŤ
ōőōŉœśőŠŎŚœőŎ ŕŉśŎřőŉŔŤ

ōőŉŌŖŗŚśőœŉ ŜřŗŋŖŨ ŘřŎōŕŎśŖŤŞ ő ŕŎśŉŘřŎōŕŎśŖŤŞ ŗŊřŉŐŗŋŉśŎŔťŖŤŞ řŎŐŜŔťśŉśŗŋ ŋ 8–11 œŔŉŚŚŉŞ ŚřŎōŖŎŒ šœŗŔŤ
ōőōŉœśőŠŎŚœőŎ ŕŉśŎřőŉŔŤ

ϏςϚρϠ ςωϏόϏτωϠ
    10 ϫϬϡϲϲ

ϋϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭϦ «ϋϬϦϳϫϡ ϫϡϫ ϲϩϲϳϦϭϡ ϯϱϤϡϮϯϩϥϯϣ»
ϋϱϩϳϦϱϩϩ 
ϯϷϦϮϩϣϡϮϩЀ ϒϯϥϦϱϧϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐ
ϱϦ
ϥϭ

Ϧϳ
Ϯϼ

Ϧ 
ϱϦ
Ϩϴ
ϬϽ
ϳϡ
ϳϼ

1. ϒϯϯϳϮϦϲϩϳϦ ϯϱϤϡϮϯϩϥϼ ϲ ϩ϶ ϵϴϮϫϷϩЀϭϩ.
1. ύϩϳϯ϶ϯϮϥϱϩϩ.
2. ϋϱϡ϶ϭϡϬϽϮϼϦ ϨϦϱϮϡ.
3. ώϡϱϴϧϮϡЀ ϷϩϳϯϰϬϡϨϭϡϳϩϸϦϲϫϡЀ 
ϭϦϭϢϱϡϮϡ.
4. όϩϨϯϲϯϭϼ.
5. ϋϬϦϳϯϸϮϼϪ ϷϦϮϳϱ.
6. ϙϦϱϯ϶ϯϣϡϳϡЀ 
ϾϮϥϯϰϬϡϨϭϡϳϩϸϦϲϫϡЀ ϭϦϭϢϱϡϮϡ.

ϡ) ϵϯϳϯϲϩϮϳϦϨ;
Ϣ) ϢϩϯϲϩϮϳϦϨ ϢϦϬϫϯϣ;
ϣ) ϴϰϡϫϯϣϫϡ ϩ ϳϱϡϮϲϰϯϱϳ ϲϩϮϳϦϨϩϱϯϣϡϮϮϼ϶ 
ϫϬϦϳϫϯϪ ϣϦϺϦϲϳϣ;
Ϥ) Ϩϡϰϡϲ ϣϦϺϦϲϳϣ;
ϥ) ϰϱϯϩϨϣϯϥϲϳϣϯ ϾϮϦϱϤϩϩ ϩ ϮϡϫϯϰϬϦϮϩϦ ϦЂ 
ϣ ϣϩϥϦ ρϓϕ;
Ϧ) ϨϡϺϩϳϡ, ϰϩϳϡϮϩϦ, ϣϼϥϦϬϦϮϩϦ;
ϧ) ϥϣϩϧϦϮϩϦ ϶ϱϯϭϯϲϯϭ;
Ϩ) ϰϦϱϦϣϡϱϩϣϡϮϩϦ ϯϱϤϡϮϩϸϦϲϫϩ϶ ϣϦϺϦϲϳϣ 
ϣϮϴϳϱϩ ϫϬϦϳϫϩ;
ϩ) ϶ϱϡϮϦϮϩϦ ϮϡϲϬϦϥϲϳϣϦϮϮϯϪ ϩϮϵϯϱϭϡϷϩϩ.

2. ϋ ϫϡϫϯϭϴ ϳϩϰϴ ϫϬϦϳϯϫ ϯϳϮϯϲЀϳϲЀ ϫϬϦϳϫϩ ϲ ϰϦϱϦϸϩϲϬϦϮϮϼϭϩ ϯϱϤϡϮϯϩϥϡϭϩ?
I II III

Ѐϥϱϯ 
ϣϡϫϴϯϬϽ 

϶ϬϯϱϯϰϬϡϲϳ 
ϯϢϯϬϯϸϫϡ ϩϨ ϷϦϬϬϿϬϯϨϼ

ϮϴϫϬϦϯϳϩϥ 
ϲϣϯϢϯϥϮϼϦ ϱϩϢϯϲϯϭϼ 

ϯϢϯϬϯϸϫϡ ϩϨ ϰϯϬϩϲϡ϶ϡϱϩϥϯϣ

Ѐϥϱϯ 
ϫϯϭϰϬϦϫϲ τϯϬϽϥϧϩ 
ϭϩϳϯ϶ϯϮϥϱϩϩ 

ϯϢϯϬϯϸϫϡ ϩϨ ϶ϩϳϩϮϡ
3. σϼϰϩϹϩϳϦ ϩϨ ϲϰϩϲϫϡ ϯϱϤϡϮϯϩϥϯϣ ϳϯϬϽϫϯ ϳϦ, ϫϯϳϯϱϼϦ ϶ϡϱϡϫϳϦϱϮϼ ϥϬЀ ϧϩϣϯϳϮϯϪ 
ϫϬϦϳϫϩ: ϰϬϡϲϳϩϥϼ, ϱϩϢϯϲϯϭϼ, ϧϤϴϳϩϫϩ, ϶ϱϯϭϯϲϯϭϼ, ϬϩϨϯϲϯϭϼ, ϫϬϦϳϯϸϮϼϪ ϷϦϮϳϱ, 
ϣϡϫϴϯϬϩ.

ύ
Ϧϳ
ϡϰ
ϱϦ
ϥϭ

Ϧϳ
Ϯϼ

Ϧ 
ϱϦ
Ϩϴ
ϬϽ
ϳϡ
ϳϼ ϐ
ϯϨ
Ϯϡ
ϣϡ
ϳ.

 ϔ
ϔυ

1. ϐϯϥϰϩϹϩϳϦ ϮϡϨϣϡϮϩЀ ϯϱϤϡϮϯϩϥϯϣ, ϩϨϯϢϱϡϧЂϮϮϼ϶ Ϯϡ ϲ϶Ϧϭϡ϶ ϩ ϭϩϫϱϯϵϯϳϯϤϱϡϵϩЀ϶:

2. ϒϯϲϳϡϣϽϳϦ ϲ϶Ϧϭϴ ϩϨ ϲϬϦϥϴϿϺϩ϶ ϰϯϮЀϳϩϪ: ϫϱϡ϶ϭϡϬϽϮϼϦ ϨЂϱϮϡ, ϱϩϢϯϲϯϭϼ, 
υώϋ, ϲϳϱϴϫϳϴϱϮϼϦ ϢϦϬϫϩ, ϶ϱϯϭϯϲϯϭϼ, Ѐϥϱϯ, ϬϩϨϯϲϯϭϼ, ϱϩϢϯϲϯϭϡϬϽϮϡЀ 
ϑώϋ, ϷϩϳϯϰϬϡϨϭϡ, ϫϬϦϳϫϡ, ϵϦϱϭϦϮϳϼ ϱϡϲϰϡϥϡ ϣϦϺϦϲϳϣ, ϳϱϡϮϲϰϯϱϳϮϼϦ ϑώϋ, 
ϩϮϵϯϱϭϡϷϩϯϮϮϼϦ ϑώϋ.

ϋϯ
ϭϭ

ϴϮ
ϩϫ

.
 ϔ
ϔυ

1. ώϡϨϯϣϩϳϦ ϩϭϦϮϡ ϡϣϳϯϱϯϣ ϫϬϦϳϯϸϮϯϪ ϳϦϯϱϩϩ ϩ ϫϱϡϳϫϯ ϯϰϩϹϩ ϩ϶ ϣϫϬϡϥ ϣ ϮϦЂ.

ϑϦ
Ϥϴ
ϬЀ
ϳ.

 ϔ
ϔυ

1. ώϡϨϯϣϩϳϦ ϰϯϬϯϧϦϮϩЀ ϫϬϦϳϯϸϮϯϪ ϳϦϯϱϩϩ. ϋϡϫϯϪ ϣϼϣϯϥ ϩϨ ϰϯϬϯϧϦϮϩϪ ϫϬϦϳϯϸϮϯϪ 
ϳϦϯϱϩϩ ϭϯϧϮϯ ϲϥϦϬϡϳϽ ϯ ϰϱϯϩϲ϶ϯϧϥϦϮϩϩ ϫϬϦϳϯϫ?
2. ϑϡϲϲϳϡϣϽϳϦ ϰϯ ϰϯϱЀϥϫϴ ϮϯϭϦϱϡ Ͼϳϡϰϯϣ ϰϯϥϤϯϳϯϣϫϩ ϭϩϫϱϯϲϫϯϰϡ ϫ ϱϡϢϯϳϦ:

ϡ) ϨϡϫϱϦϰϩϳϽ ϰϱϦϰϡϱϡϳ;
Ϣ) ϤϬЀϥЀ ϣ ϯϫϴϬЀϱ, ϰϯϥϮЀϳϽ ϳϴϢϴϲ ϥϯ ϴϲϳϡϮϯϣϫϩ ϵϯϫϴϲϡ;
ϣ) «ϰϯϪϭϡϳϽ» ϨϦϱϫϡϬϽϷϦϭ ϲϣϦϳϯϣϯϪ ϰϴϸϯϫ;
Ϥ) ϰϯϥϮЀϳϽ ϳϴϢϴϲ ϥϯ ϭϡϫϲϩϭϴϭϡ;
ϥ) ϤϬЀϥЀ ϲϢϯϫϴ, ϭϡϫϲϩϭϡϬϽϮϯ ϯϰϴϲϳϩϳϽ ϳϴϢϴϲ.

ϏςϚρϠ ςωϏόϏτωϠ
    10 ϫϬϡϲϲ

ϋϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭϦ «ύϡϳϱϩϸϮϼϪ ϲϩϮϳϦϨ. ϒϩϮϳϦϨ ϢϦϬϫϡ»

ϋϱϩϳϦϱϩϩ 
ϯϷϦϮϩϣϡϮϩЀ ϒϯϥϦϱϧϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐ
ϱϦ
ϥϭ

Ϧϳ
Ϯϼ

Ϧ 
ϱϦ
Ϩϴ
ϬϽ
ϳϡ
ϳϼ

1. ϒϩϮϳϦϨ ϢϦϬϫϡ ϣ ϫϬϦϳϫϦ ϩϥЂϳ ϣ 2 Ͼϳϡϰϡ: ϯϥϩϮ – ϣ ЀϥϱϦ, ϥϱϴϤϯϪ – ϣ ϷϩϳϯϰϬϡϨϭϦ. 
ώϡϪϥϩϳϦ ϮϡϨϣϡϮϩЀ Ͼϳϡϰϯϣ ϣ ϲϰϩϲϫϦ ϳϦϱϭϩϮϯϣ ϩ ϰϯϮЀϳϩϪ. ϑϡϲϰϱϦϥϦϬϩϳϦ ϯϲϳϡϬϽϮϼϦ 
ϲϬϯϣϡ ϰϯ Ͼϳϩϭ Ͼϳϡϰϡϭ:

ϳϱϡϮϲϰϯϱϳϮϡЀ ϑώϋ; υώϋ; ϳϱϡϮϲϫϱϩϰϷϩЀ; ϫϯϥϡϨϼ; ϳϱϡϮϲϬЀϷϩЀ; υώϋ-
ϰϯϬϩϭϦϱϡϨϡ; ϑώϋ-ϰϯϬϩϭϦϱϡϨϡ; ϡϭϩϮϯϫϩϲϬϯϳϼ; ϱϩϢϯϲϯϭϼ; ϵϦϱϭϦϮϳϼ ϢϦϬϯϫ-
ϲϩϮϳϦϳϡϨϼ; ϩϮϵϯϱϭϡϷϩϯϮϮϡЀ ϑώϋ.

ύ
Ϧϳ
ϡϰ
ϱϦ
ϥϭ

Ϧϳ
Ϯϼ

Ϧ 
ϱϦ
Ϩϴ
ϬϽ
ϳϡ
ϳϼ ϐ

ϯϨ
Ϯϡ
ϣϡ
ϳ.

 ϔ
ϔυ

1. σ ϯϢϯϢϺЂϮϮϴϿ ϲ϶Ϧϭϴ ϲϩϮϳϦϨϡ ϢϦϬϫϡ ϣϰϩϹϩϳϦ ϮϡϨϣϡϮϩЀ ϫϯϮϫϱϦϳϮϼ϶ ϭϯϬϦϫϴϬ – 
ϴϸϡϲϳϮϩϫϯϣ ϰϱϯϷϦϲϲϡ ϲ ϥϡϮϮϯϪ ϵϴϮϫϷϩϦϪ:

ϋϯ
ϭϭ

ϴϮ
ϩϫ

.
 ϔ
ϔυ

1. ϏϰϩϹϩϳϦ, ϸϳϯ ϰϱϯϩϨϯϪϥЂϳ, ϦϲϬϩ ϣ ϤϦϮϦ, ϫϯϮϳϱϯϬϩϱϴϿϺϦϭ ϲϩϮϳϦϨ 
ϑώϋ-ϰϯϬϩϭϦϱϡϨϼ, ϣ ϯϢϬϡϲϳϩ ϡϫϳϩϣϮϯϤϯ ϷϦϮϳϱϡ ϢϦϬϫϡ, ϔϕ «ϣϼϢϽϦϳ» 1 ϮϴϫϬϦϯϳϩϥ?
 

ϑϦ
Ϥϴ
ϬЀ
ϳ.

 ϔ
ϔυ

1. ϋϡϫϯϪ (ϸϦϪ) ϢϦϬϯϫ ϢϴϥϦϳ ϲϩϮϳϦϨϩϱϯϣϡϮ, ϦϲϬϩ ϣ ϯϰϼϳϦ ϭϯϬϦϫϴϬϼ ϣϨЀϬϩ: 
1) ϫϯϥϡϨϼ ϴ ϸϦϬϯϣϦϫϡ; 
2) ϱϩϢϯϲϯϭϼ ϴ Ϧϧϡ; 
3) υώϋ ϴ ϵϩϡϬϫϩ; 
4) ϣϲϦ ϯϲϳϡϬϽϮϼϦ ϭϯϬϦϫϴϬϼ ϥϬЀ ϲϩϮϳϦϨϡ ϢϦϬϫϡ ϣϨЀϬϩ ϴ ϢϡϫϳϦϱϩϩ?

Ϗ ϸЂϭ Ϥϯϣϯϱϩϳ ϲϡϭϡ ϣϯϨϭϯϧϮϯϲϳϽ ϰϱϯϣϦϥϦϮϩЀ ϯϰϼϳϡ, ϯϰϩϲϡϮϮϯϤϯ ϣ ϨϡϥϡϮϩϩ?
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ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ
ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

Ϗ
ς
Ϛ
ρ
Ϡ

 ς
ω
Ϗ
ό
Ϗ
τω

Ϡ
    10 ϫϬϡϲϲ

ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «Ϗ
Ϣϭ

ϦϮ ϣϦϺ
Ϧϲϳϣ Ϯϡ ϴϱϯϣϮϦ ϫϬϦϳϫϩ»

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϋ
ϡϱϩϯϳϩϰ – Ͼϳϯ:
ϡ) ϶ϱϯϭϯϲϯϭϼ

 ϫϬϦϳϫϩ Ϯϡ ϬϿ
ϢϯϪ ϲϳϡϥϩϩ;

Ϣ) ϮϡϢϯϱ ϶ϱϯϭϯϲϯϭ ϰϯϬϯϣϼ
϶ ϫϬϦϳϯϫ;

ϣ) ϣϼ
ϲϳϱϯϦϮϮϼ

Ϧ «ϰϯ ϱϯϲϳϴ» ϶ϱϯϭϯϲϯϭϼ
 ϲϯϭϡϳϩϸϦϲϫϩ϶ ϫϬϦϳϯϫ.

2. ϕ
ϯϳϯϤϱϡϵ

ϩϿ
 ϫϡϱϩϯϳϩϰϡ ϰϯϬϴϸϡϿ

ϳ, ϲϵ
ϯϳϯϤϱϡϵ

ϩϱϯϣϡϣ:
ϡ) ϰϱϯϵ

ϡϨϴ;
Ϣ) ϭϦϳϡϵ

ϡϨϴ;
ϣ) ϡϮϡϵ

ϡϨϴ.
3. ϑϡϨϮϦϲϩϳϦ ϶ϡϱϡϫϳϦϱϩϲϳϩϫϩ ϭϩϳϯϨϡ ϩ ϭϦϪϯϨϡ ϣ ϥϣϦ Ϥϱϴϰϰϼ

:
ϡ) ϳϱϦϢϴϦϳ ϥϣϴ϶ ϰϯϲϬϦϥϯϣϡϳϦϬϽϮϼ

϶ ϥϦϬϦϮϩϪ ϫϬϦϳϫϩ;
Ϣ) ϥϯϸϦϱϮϩϦ ϫϬϦϳϫϩ ϲϯϥϦϱϧ

ϡϳ ϳϡϫϯϦ ϧ
Ϧ ϫϯϬϩϸϦϲϳϣϯ ϶ϱϯϭϯϲϯϭ, 

ϫϡϫ ϩ ϭϡϳϦϱϩϮϲϫϡЀ;
ϣ) ϥϯϸϦϱϮϩϦ ϫϬϦϳϫϩ ϲϯϥϦϱϧ

ϡϳ ϣ 2 ϱϡϨϡ ϭϦϮϽϹ
Ϧ ϶ϱϯϭϯϲϯϭ, ϸϦϭ ϭϡϳϦϱϩϮϲϫϡЀ 

ϫϬϦϳϫϡ;
Ϥ) ϰϱϯϩϲ϶ϯϥϩϳ ϣ ϲϯϭϡϳϩϸϦϲϫϩ϶ ϫϬϦϳϫϡ϶; ϯϢϦϲϰϦϸϩϣϡϦϳ ϱϯϲϳ ϯϱϤϡϮϩϨϭϡ 
ϩϬϩ ϢϦϲϰϯϬϯϦ ϱϡϨϭϮϯϧ

ϦϮϩϦ;
ϥ) ϯϢϦϲϰϦϸϩϣϡϦϳ ϯϢϱϡϨϯϣϡϮϩϦ ϰϯϬϯϣϼ

϶ ϫϬϦϳϯϫ;
Ϧ) ϣ ϳϦϸϦϮϩϦ ϾϳϯϤϯ ϰϱϯϷϦϲϲϡ ϤϯϭϯϬϯϤϩϸϮϼ

Ϧ ϶ϱϯϭϯϲϯϭϼ
 ϯϢϭϦϮϩϣϡϿ

ϳϲЀ 
ϴϸϡϲϳϫϡϭϩ (ϫϱϯϲϲϩϮϤϯϣϦϱ);
ϧ

) ϯϢϦϲϰϦϸϩϣϡϦϳ ϰϯϬϯϣϯϦ ϱϡϨϭϮϯϧ
ϦϮϩϦ ϯϱϤϡϮϩϨϭϯϣ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
ϔϔυ

1. σ
ϼ
ϲϳϱϯϪϳϦ ϰϱϡϣϩϬϽϮϼ

Ϫ ϰϯϱЀϥϯϫ ϵ
ϡϨ ϭϩϳϯϨϡ ϩ ϮϡϨϯϣϩϳϦ ϩ϶:

2. ϐ
ϯϥϢϦϱϩϳϦ ϮϡϨϣϡϮϩЀ ϫ ϲ϶Ϧϭϡϭ, ϩϨϯϢϱϡϧ

ϡϿ
Ϻ
ϩϭ ϯϥϮϴ ϩ ϳϴ ϧ

Ϧ ϶ϱϯϭϯϲϯϭϴ 
Ϯϡ ϱϡϨϮϼ

϶ Ͼϳϡϰϡ϶ ϧ
ϩϨϮϩ ϫϬϦϳϫϩ:

ρ
 – ϶ϱϯϭϯϲϯϭϡ ϭϦϧ

ϥϴ ϥϦϬϦϮϩЀϭϩ ϫϬϦϳϫϩ;
ς – ϶ϱϯϭϯϲϯϭϡ ϰϦϱϦϥ ϥϦϬϦϮϩϦϭ ϫϬϦϳϫϩ;
σ

 – ϶ϱϯϭϯϲϯϭϡ ϰϯϲϬϦ ϥϦϬϦϮϩЀ ϫϬϦϳϫϩ.

1
2

3

ϋϯϭ ϭϴ Ϯϩ ϫ.
ϔϔυ

1. υ
ϡϪϳϦ ϯϰϱϦϥϦϬϦϮϩϦ ϳϦϱϭϩϮϡϭ:
϶ϱϯϭϯϲϯϭϡ –
ϤϡϰϬϯϩϥϮϼ

Ϫ ϮϡϢϯϱ ϶ϱϯϭϯϲϯϭ –
ϫϱϯϲϲϩϮϤϯϣϦϱ –
ϫϬϦϳϯϸϮϼ

Ϫ ϷϩϫϬ –
2. ϋ

ϡϫϩϦ ϣϦϺ
Ϧϲϳϣϡ ϩ ϫϡϫ ϣϬϩЀϿ

ϳ Ϯϡ ϰϱϯϷϦϲϲ ϱϡϲ϶ϯϧ
ϥϦϮϩЀ ϶ϱϯϭϯϲϯϭ ϰϱϩ ϭϦϪϯϨϦ? 

ϋ
ϡϫϩϦ ϱϦϨϴϬϽϳϡϳϼ

 ϭϯϤϴϳ Ϣϼ
ϳϽ ϰϱϩ ϮϦϰϱϡϣϩϬϽϮϯϭ ϱϡϲ϶ϯϧ

ϥϦϮϩϩ ϶ϱϯϭϯϲϯϭ?

Ϗ
ς
Ϛ
ρ
Ϡ

 ς
ω
Ϗ
ό
Ϗ
τω

Ϡ
    10 ϫϬϡϲϲ

ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «Ϗ
Ϣϭ

ϦϮ ϣϦϺ
Ϧϲϳϣ Ϯϡ ϴϱϯϣϮϦ ϫϬϦϳϫϩ»

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϋ
ϡϫ ϮϡϨϼ

ϣϡϦϳϲЀ ϰϱϯϷϦϲϲ ϣϮϴϳϱϩϫϬϦϳϯϸϮϯϤϯ ϩϨϭϦϮϦϮϩЀ ϣϦϺ
Ϧϲϳϣ?

ϡ) ϰϩϺ
ϦϣϡϱϦϮϩϦ ϩ ϥϼ

϶ϡϮϩϦ;
Ϣ) ϡϲϲϩϭϩϬЀϷϩЀ ϩ ϥϩϲϲϩϭϩϬЀϷϩЀ;
ϣ) ϣϲϡϲϼ

ϣϡϮϩϦ ϩ ϣϼ
ϥϦϬϦϮϩϦ;

Ϥ) ϡϮϡϢϯϬϩϨϭ ϩ ϫϡϳϡϢϯϬϩϨϭ.
2. σ

 ϫϡϫϩ϶ ϫϬϦϳϫϡ϶ ϰϱϯϷϦϲϲϼ
 ϲϩϮϳϦϨϡ ϮϡϩϢϯϬϦϦ ϱϦϨϫϯ ϰϱϦϯϢϬϡϥϡϿ

ϳ 
Ϯϡϥ ϰϱϯϷϦϲϲϡϭϩ ϱϡϲϰϡϥϡ?

ϡ) ϣ ϫϬϦϳϫϡ϶ ϧ
ϩϣϯϳϮϼ

϶;
Ϣ) ϣ ϫϬϦϳϫϡ϶ ϤϱϩϢϯϣ;
ϣ) ϴ ϱϡϲϳϦϮϩϪ ϣϯ ϣϲϦ϶ ϫϬϦϳϫϡ϶;
Ϥ) ϴ ϱϡϲϳϦϮϩϪ  ϣ ϨϦϬϦϮϼ

϶ ϯϱϤϡϮϡ϶.
3. ϑϡϨϮϦϲϩϳϦ ϰϱϯϷϦϲϲϼ

, ϰϱϯϩϲ϶ϯϥЀϺ
ϩϦ ϣ ϫϬϦϳϫϡ϶, Ϯϡ ϥϣϦ Ϥϱϴϰϰϼ

 ϱϦϡϫϷϩϪ – 
ϫϡϳϡϢϯϬϩϨϭϡ ϩ ϡϮϡϢϯϬϩϨϭϡ:

ϡ) ϲϩϮϳϦϨ ϢϦϬϫϡ;
Ϣ) ϲϩϮϳϦϨ ϮϴϫϬϦϩϮϯϣϼ

϶ ϫϩϲϬϯϳ;
ϣ) ϱϡϲϺ

ϦϰϬϦϮϩϦ ϤϬϿ
ϫϯϨϼ

;
Ϥ) ϯϢϱϡϨϯϣϡϮϩϦ ϤϬϿ

ϫϯϨϼ
 ϣ ϱϦϨϴϬϽϳϡϳϦ ϵ

ϯϳϯϲϩϮϳϦϨϡ;
ϥ) ϱϡϲϺ

ϦϰϬϦϮϩϦ ϢϦϬϫϯϣ, ϧ
ϩϱϯϣ ϩ ϴϤϬϦϣϯϥϯϣ;

Ϧ) ϲϩϮϳϦϨ ϢϦϬϫϯϣ, ϧ
ϩϱϯϣ ϩ ϴϤϬϦϣϯϥϯϣ.

4. ϑϡϨϮϦϲϩϳϦ ϰϱϯϷϦϲϲϼ
, ϰϦϱϦϸϩϲϬϦϮϮϼ

Ϧ ϣ ϰϱϦϥϼ
ϥϴϺ

Ϧϭ ϨϡϥϡϮϩϩ, ϰϯ ϥϣϴϭ Ϥϱϴϰϰϡϭ:
1) ϰϱϯϷϦϲϲϼ

, ϰϱϯϩϲ϶ϯϥЀϺ
ϩϦ ϣ ϯϱϤϡϮϩϨϭϦ ϧ

ϩϣϯϳϮϯϤϯ;
2) ϰϱϯϷϦϲϲϼ

, ϰϱϯϩϲ϶ϯϥЀϺ
ϩϦ ϣ ϯϱϤϡϮϩϨϭϦ ϱϡϲϳϦϮϩЀ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. ψϡϰϯϬϮϩϳϦ ϳϡϢϬϩϷϴ.

ρ
ϣϳϯϳϱϯϵ

ϼ
τϦϳϦϱϯϳϱϯϵ

ϼ
ύ
ϩϫϲϯϳϱϯϵ

ϼ
 

ϕ
ϯϳϯϡϣϳϯϳϱϯϵ

ϼ
ϖ
Ϧϭϯϡϣϳϯϳϱϯϵ

ϼ

χ
ϩϣϯϳϮϼ

Ϧ, ϱϡϲϳϦϮϩЀ, ϢϡϫϳϦϱϩϩ ϨϦϬЂϮϼ
Ϧ ϩ ϰϴϱϰϴϱϮϼ

Ϧ, ϧ
ϦϬϦϨϯϢϡϫϳϦϱϩϩ, 

ϮϩϳϱϯϢϡϫϳϦϱϩϩ, ϤϱϩϢϼ
, ϢϡϫϳϦϱϩϩ-ϰϡϱϡϨϩϳϼ

, ϮϡϲϦϫϯϭϯЀϥϮϼ
Ϧ ϱϡϲϳϦϮϩЀ, ϾϣϤϬϦϮϡ 

ϨϦϬЂϮϡЀ, ϬϩϹ
ϡϪϮϩϫ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. ϋ
ϡϫϩϦ ϤϡϨϯϯϢϱϡϨϮϼ

Ϧ ϣϦϺ
Ϧϲϳϣϡ ϩϲϰϯϬϽϨϴϿ

ϳϲЀ ϧ
ϩϣϼ

ϭϩ ϲϴϺ
Ϧϲϳϣϡϭϩ? ϋϦϭ 

ϩ ϥϬЀ ϸϦϤϯ? Ϗ
ϰϩϹ

ϩϳϦ ϮϦ ϭϦϮϦϦ ϳϱЂ϶ ϰϱϯϷϦϲϲϯϣ.

ϑϦϤϴϬЀϳ.
 ϔϔυ

1. σ
 ϫϡϫϯϭ ϰϯϱЀϥϫϦ Ϣϴϥϴϳ ϨϡϲϦϬЀϳϽ ϮϦϯϢϩϳϡϦϭϼ

Ϫ ϣϴϬϫϡϮϩϸϦϲϫϩϪ ϯϲϳϱϯϣ, 
Ϯϡ ϫϯϳϯϱϯϭ ϮϦϳ ϧ

ϩϣϼ
϶ ϲϴϺ

Ϧϲϳϣ, ϲϬϦϥϴϿ
Ϻ
ϩϦ ϯϱϤϡϮϩϨϭϼ

: ϧ
ϩϣϯϳϮϼ

Ϧ, ϤϱϩϢϼ
, 

ϱϡϲϳϦϮϩЀ, ϲϦϱϯϢϡϫϳϦϱϩϩ, ϵ
ϯϳϯϲϩϮϳϦϨϩϱϴϿ

Ϻ
ϩϦ ϬϩϹ

ϡϪϮϩϫϩ?
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ŊřŉŐŗ
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ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
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ŕ
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Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
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ō
ŉœśőŠŎŚœő

Ŏ ŕ
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Ϗ
ς
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ρ
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ω
Ϗ
ό
Ϗ
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Ϡ
    10 ϫϬϡϲϲ

ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϋ
ϬϦϳϫϡ ϫϡϫ ϧ

ϩϣϡЀ ϲϩϲϳϦϭ
ϡ: ϾϣϯϬϿ

ϷϩЀ. σ
ϩϱϴϲϼ

»

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϋ
 ϰϱϯϫϡϱϩϯϳϡϭ ϯϳϮϯϲЀϳϲЀ:
ϡ) ϢϡϫϳϦϱϩϩ ϩ ϷϩϡϮϯϢϡϫϳϦϱϩϩ;
Ϣ) ϭϩϫϱϯϯϱϤϡϮϩϨϭϼ

;
ϣ) ϰϱϯϲϳϦϪϹ

ϩϦ, ϯϥϮϯϫϬϦϳϯϸϮϼ
Ϧ ϣϯϥϯϱϯϲϬϩ.

2. ϋ
ϡϫϩϦ ϰϱϯϷϦϲϲϼ

 ϶ϡϱϡϫϳϦϱϮϼ
 ϥϬЀ ϰϱϯϫϡϱϩϯϳ:

ϡ) ϥϦϬϦϮϩϦ ϭϩϳϯϨϯϭ;
ϥ) ϥϦϬϦϮϩϦ ϮϡϥϣϯϦ – ϡϭϩϳϯϨϯϭ;
ϣ) ϲϰϯϱϯϯϢϱϡϨϯϣϡϮϩϦ;
Ϥ) ϭϦϪϯϨ;
ϥ) ϰϯϬϯϣϯϪ ϰϱϯϷϦϲϲ – ϫϯϮϽϿ

ϤϡϷϩЀ ϫϬϦϳϯϫ.
3. ϐ

ϱϩ ϣϩϱϴϲϮϯϪ ϩϮϵ
ϦϫϷϩϩ ϣϮϴϳϱϽ ϧ

ϩϣϯϪ ϫϬϦϳϫϩ ϰϯϰϡϥϡϦϳ ϳϯϬϽϫϯ:
ϡ) ϢϦϬϫϯϣϡЀ ϯϢϯϬϯϸϫϡ ϣϩϱϴϲϡ;
Ϣ) ϮϴϫϬϦϩϮϯϣϡЀ ϫϩϲϬϯϳϡ ϣϩϱϴϲϡ.

4. σ
ϩϱϴϲϼ

 ϮϡϨϼ
ϣϡϿ

ϳ «ϮϦϫϬϦϳϯϸϮϼ
ϭϩ ϧ

ϩϣϼ
ϭϩ ϲϩϲϳϦϭϡϭϩ», ϰϯϳϯϭϴ ϸϳϯ:

ϡ) ϯϮϩ ϱϡϲϰϱϯϲϳϱϡϮЀϿ
ϳϲЀ ϣ ϰϱϯϲϳϱϡϮϲϳϣϦ;

Ϣ) ϯϮϩ ϩϨϭϦϮЀϿ
ϳϲЀ ϣϯ ϣϱϦϭϦϮϩ;

ϣ) ϯϮϩ ϱϡϨϭϮϯϧ
ϡϿ

ϳϲЀ ϰϯ ϨϡϫϯϮϡϭ ϮϡϲϬϦϥϲϳϣϦϮϮϯϲϳϩ ϩ ϩϨϭϦϮϸϩϣϯϲϳϩ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1.  ϋ
ϡϫϩϦ ϩϨ ϰϦϱϦϸϩϲϬϦϮϮϼ

϶ ϣϦϺ
Ϧϲϳϣ ϩ ϯϱϤϡϮϯϩϥϯϣ ϯϳϲϴϳϲϳϣϴϿ

ϳ ϣ ϫϬϦϳϫϡ϶ 
ϰϱϯϫϡϱϩϯϳ: 

Ѐϥϱϯ, ϶ϱϯϭϯϲϯϭϼ
, υ

ώ
ϋ

, ϑώ
ϋ

, ϱϩϢϯϲϯϭϼ
, ϭϩϳϯ϶ϯϮϥϱϩϩ, ϫϬϦϳϯϸϮϼ

Ϫ ϷϦϮϳϱ?
2. σ

ϼ
ϢϦϱϩϳϦ ϳϯϬϽϫϯ ϰϱϡϣϩϬϽϮϼ

Ϧ ϴϳϣϦϱϧ
ϥϦϮϩЀ:

1) ϫϬϦϳϫϡ – ϰϯϥϲϩϲϳϦϭϡ ϳϫϡϮϩ; 
2) ϯϱϤϡϮϯϩϥ – ϰϯϥϲϩϲϳϦϭϡ ϯϱϤϡϮϡ; 
3) ϫϬϦϳϫϡ ϧ

ϩϣϯϳϮϼ
϶ ϲϬϯϧ

ϮϦϦ, ϸϦϭ ϫϬϦϳϫϡ ϱϡϲϳϦϮϩϪ; 
4) Ѐϥϱϡ ϦϲϳϽ ϴ ϣϲϦ϶ ϫϬϦϳϯϫ; 
5) ϲϡϭϡЀ ϢϯϬϽϹ

ϡЀ ϫϬϦϳϫϡ – ЀϪϷϦϫϬϦϳϫϡ ϲϳϱϡϴϲϡ; 
6) ϢϡϫϳϦϱϩϡϬϽϮϡЀ ϫϬϦϳϫϡ ϮϦ  ϲϯϥϦϱϧ

ϩϳ Ѐϥϱϡ; 
7) ϣ ϲϣϦϳϯϣϯϪ ϭϩϫϱϯϲϫϯϰ ϭϯϧ

Ϯϯ ϴϣϩϥϦϳϽ ϶ϱϯϭϯϲϯϭϼ
; 

8) ϫϡϧ
ϥϼ

Ϫ ϯϱϤϡϮϯϩϥ ϰϯϥ ϭϩϫϱϯϲϫϯϰϯϭ ϩϭϦϦϳ ϲϣϯϪ ϷϣϦϳ. 

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. ύ
ϩϳϯ϶ϯϮϥϱϩϩ ϩ ϶ϬϯϱϯϰϬϡϲϳϼ

 ϩϭϦϿ
ϳ ϲϣϯϿ

 ϲϯϢϲϳϣϦϮϮϴϿ
 υ
ώ
ϋ

, ϭϯϤϴϳ 
ϱϡϨϭϮϯϧ

ϡϳϽϲЀ ϣ ϫϬϦϳϫϡ϶ Ͼϴϫϡϱϩϯϳ ϮϦϨϡϣϩϲϩϭϯ ϯϳ ϱϡϨϭϮϯϧ
ϦϮϩЀ ϲϡϭϯϪ ϫϬϦϳϫϩ. 

Ϗ
 ϸЂϭ Ͼϳϯ Ϥϯϣϯϱϩϳ ϲ ϳϯϸϫϩ ϨϱϦϮϩЀ ϰϱϯϩϲ϶ϯϧ

ϥϦϮϩЀ ϾϴϫϡϱϩϯϳϩϸϦϲϫϩ϶ ϫϬϦϳϯϫ?

ϑϦϤϴϬЀϳ.
 ϔϔυ

1. Ϙ
ϳϯ ϳϡϫϯϦ ϣϩϱϴϲϯϮϯϲϩϳϦϬϽϲϳϣϯ? ϋ

ϡϫ ϭϯϧ
Ϯϯ ϨϡϱϡϨϩϳϽϲЀ ϣϩϱϴϲϯϭ?

2. ύ
ϯϧ

Ϯϯ Ϭϩ ϩϲϰϯϬϽϨϯϣϡϳϽ ϣϩϱϴϲϼ
 ϣ «ϭϩϱϮϼ

϶ ϷϦϬЀ϶»? φϲϬϩ ϥϡ, ϳϯ ϫϡϫ?

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϑϦϤϴϬЀϳ.
ϔϔυ

1. υ
ϩϰϬϯϩϥϮϡЀ ϫϬϦϳϫϡ ϩϭϦϦϳ ϵ

ϯϱϭϴϬϴ 2n2c (ϤϥϦ n – ϫϯϬϩϸϦϲϳϣϯ ϶ϱϯϭϯϲϯϭ, ϡ c – 
ϣϦϲ Ͼϳϩ϶ «n» ϶ϱϯϭϯϲϯϭ). ϋ

ϡϫϡЀ ϵ
ϯϱϭϴϬϡ ϴ ϾϳϯϪ ϫϬϦϳϫϩ ϢϴϥϦϳ:

ϡ) ϰϦϱϦϥ ϭϩϳϯϨϯϭ;
Ϣ) ϰϦϱϦϥ ϭϦϪϯϨϯϭ;
ϣ) ϲϱϡϨϴ ϰϯϲϬϦ ϭϩϳϯϨϡ (ϴ ϥϯϸϦϱϮϦϪ ϫϬϦϳϫϩ);
Ϥ) ϲϱϡϨϴ ϰϯϲϬϦ ϭϦϪϯϨϡ (ϴ ϰϯϬϯϣϯϪ ϫϬϦϳϫϩ)?

2. ϑϦϹ
ϩϳϦ ϫϱϯϲϲϣϯϱϥ:

1. ώ
ϡϨϣϡϮϩϦ ϲϰϯϲϯϢϡ ϥϦϬϦϮϩЀ ϫϬϦϳϫϩ 

Ͼϴϫϡϱϩϯϳϯϣ, ϯϢϦϲϰϦϸϩϣϡϿ
Ϻ
ϦϤϯ ϱϯϲϳ 

ϭϮϯϤϯϫϬϦϳϯϸϮϯϤϯ ϯϱϤϡϮϩϨϭϡ.
2. ϕ

ϡϨϡ ϥϦϬϦϮϩЀ ϲϯϭϡϳϩϸϦϲϫϯϪ 
ϫϬϦϳϫϩ, Ϯϡ ϫϯϳϯϱϯϪ ϶ϱϯϭϯϲϯϭϼ

 
ϱϡϲ϶ϯϥЀϳϲЀ ϫ ϰϯϬϿ

ϲϡϭ ϫϬϦϳϫϩ.
3. ώ

ϡϨϣϡϮϩϦ ϫϡϧ
ϥϯϪ ϩϨ ϥϣϴ϶ ϸϡϲϳϦϪ 

϶ϱϯϭϯϲϯϭϼ
 ϣ ϰϦϱϩϯϥ G

2 .
4. ςϩϯϬϯϤϩϸϦϲϫϩϪ ϰϱϯϷϦϲϲ, ϫϯϳϯϱϼ

Ϫ 
ϯϢϦϲϰϦϸϩϣϡϦϳϲЀ ϭϩϳϯϨϯϭ.
5. ϐ

ϦϱϣϡЀ ϵ
ϡϨϡ ϭϩϳϯϨϡ.

6. Ϟ
ϳϡϰ ϫϬϦϳϯϸϮϯϤϯ ϷϩϫϬϡ, ϣ ϳϦϸϦϮϩϦ 

ϫϯϳϯϱϯϤϯ ϫϬϦϳϫϡ ϱϡϲϳϦϳ ϩ  ϡϫϳϩϣϮϯ 
ϯϢϭϦϮϩϣϡϦϳϲЀ ϣϦϺ

Ϧϲϳϣϡϭϩ 
ϲ ϯϫϱϴϧ

ϡϿ
Ϻ
ϦϪ ϲϱϦϥϯϪ.

7. ϕ
ϡϨϡ ϭϩϳϯϨϡ, Ϯϡ ϫϯϳϯϱϯϪ 

϶ϱϯϭϯϲϯϭϼ
 ϲϡϭϼ

Ϧ «ϵ
ϯϳϯϤϦϮϩϸϮϼ

Ϧ».
8. ϕ

ϯϱϭϡ ϩ ϸϩϲϬϯ ϶ϱϯϭϯϲϯϭ 
ϣ ϲϯϭϡϳϩϸϦϲϫϩ϶ ϫϬϦϳϫϡ϶ ϫϯϮϫϱϦϳϮϯϤϯ 
ϢϩϯϬϯϤϩϸϦϲϫϯϤϯ ϣϩϥϡ.
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ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ
ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ώ
φ
ύ
φ
ϗ
ϋ
ω
ϊ

 Ϡ
ψϜ

ϋ
    9 ϫϬϡϲϲ

ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ύ
ϯϪ ϫϬϡϲϲ»

(I ϳϱϩϭϦϲϳϱ)

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϒ
ϯϲϳϡϣϽϳϦ ϰϱϦϥϬϯϧ

ϦϮϩЀ: 
1) M

ögen, Tischtennis, ich; 
2) W

ir, kom
m

en, aus, der Schw
eiz;

3) D
u, w

oher, kom
m

en? 
2. ϒ

ϯϲϳϡϣϽϳϦ ϣϯϰϱϯϲϼ
 ϫ ϯϳϣϦϳϡϭ:

1) Ich heiße Tim
; 

2) Ich kom
m

e aus D
eutschland; 

3) Ich w
ohne in M

oskau. 
3. ψϡϰϩϹ

ϩϳϦ ϲϬϦϥϴϿ
Ϻ
ϩϦ ϸϩϲϬϡ ϰϯ-ϮϦϭϦϷϫϩ: 

1) 621;
2) 322;
3) 672;

4. σ
ϲϳϡϣϽϳϦ Ϯϴϧ

ϮϯϦ ϰϱϩϳЀϧ
ϡϳϦϬϽϮϯϦ ϭϦϲϳϯϩϭϦϮϩϦ:

1) H
i, Lisa! D

as ist …
 Freundin Petra. 

2) Ich heiße M
aria und das ist …

 Freund Paul. 
3) Ist das …

 Schultasche, Peter? 

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. σ
ϲϳϡϣϽϳϦ ϰϱϯϰϴϺ

ϦϮϮϼ
Ϧ ϲϬϯϣϡ.

H
allo, ich …

 W
ladim

ir und ich …
 aus Jaroslaw

l. D
as …

 in R
ussland. Ich suche 

Freunde. Ich …
 10 Jahre alt und gehen in die K

lasse 5. Ich …
 Sport. M

eine Freunde 
Iw

an, D
anja und ich …

 gern Fußball und Tennis.
U

nd w
er …

 du? M
agst du Schule? …

 du M
usik gern? W

as ist dein Lieblingsfach? 
M

eine E-M
ail-A

dresse ist: w
ow

a_10@
m

t.ru
Tschüs
W

ladim
ir

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. Ϗ
ϳϣϦϳϽϳϦ Ϯϡ ϰϩϲϽϭϯ σ

Ϭϡϥϩϭϩϱϡ ϩϨ ϰϱϦϥϼ
ϥϴϺ

ϦϤϯ ϨϡϥϡϮϩЀ (5–10 ϰϱϦϥϬϯϧ
ϦϮϩϪ).

ϑϦϤϴϬЀϳ.
 ϔϔυ

1. σ
ϼ
ϢϦϱϩϳϦ ϰϱϡϣϩϬϽϮϼ

Ϫ ϣϡϱϩϡϮϳ:
1) A

chthundertdreiundsechzig (863, 683, 385);
2) Zw

ölf (11, 112, 12);
3) Siebenundsechzig (670, 67, 76);
4) A

chthundertneunundzw
anzig (892, 29, 829);

5) N
eunhundertsiebzehn (917, 970, 907).

Ϗ
ς
Ϛ
ρ
Ϡ

 ς
ω
Ϗ
ό
Ϗ
τω

Ϡ
    10 ϫϬϡϲϲ

ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «Ϗ
ϱϤϡϮϩϨϭ

 ϫϡϫ ϧ
ϩϣϡЀ ϲϩϲϳϦϭ

ϡ»

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϋ
ϡϫϩϦ ϩϨ ϰϦϱϦϸϩϲϬϦϮϮϼ

϶ ϧ
ϩϣϼ

϶ ϲϩϲϳϦϭ ϯϳϮϯϲЀϳϲЀ ϫ ϴϱϯϣϮϿ
 ϯϱϤϡϮϩϨϡϷϩϩ 

«ϯϱϤϡϮϩϨϭ»: 
ЀϢϬϯϫϯ, ϬϴϫϯϣϩϷϡ, ϢϡϫϳϦϱϩЀ, ϭϦϥϴϨϡ, ϯϰϬϯϥϯϳϣϯϱЂϮϮϡЀ ϩϫϱϩϮϫϡ ϬЀϤϴϹ

ϫϩ, 
ϭϩϷϦϬϩϪ ϤϱϩϢϡ, ϲϬϯϪ ϰϬϦϲϦϮϩ Ϯϡ ϫϴϲϫϦ ϶ϬϦϢϡ, ϫϯϳϦϮϯϫ, ϥϣϴ϶ϭϦϲЀϸϮϼ

Ϫ ϾϭϢϱϩϯϮ 
ϭϬϦϫϯϰϩϳϡϿ

Ϻ
ϦϤϯ, ϷϣϦϳϯϫ ϣ ϣϡϨϦ, ϫϴϲϳ ϲϩϱϦϮϩ, ϥϯϧ

ϥϦϣϯϪ ϸϦϱϣϽ, ϰϸϦϬϡ, ϣϩϱϴϲ 
ϒ
ϐ
ω
υ
ϡ?

2. Ϗ
ϮϳϯϤϦϮϦϨ – Ͼϳϯ:
ϡ) ϱϡϨϣϩϳϩϦ ϾϭϢϱϩϯϮϡ ϥϯ ϱϯϧ

ϥϦϮϩЀ (ϩϬϩ ϣϼ
ϬϴϰϬϦϮϩЀ ϩϨ ЀϪϷϡ);

Ϣ) ϱϡϨϣϩϳϩϦ ϧ
ϩϣϯϤϯ ϯϱϤϡϮϩϨϭϡ ϯϳ ϭϯϭϦϮϳϡ ϯϰϬϯϥϯϳϣϯϱϦϮϩЀ ϥϯ ϦϤϯ ϲϭϦϱϳϩ;

ϣ) ϱϡϨϣϩϳϩϦ ϯϱϤϡϮϩϨϭϡ ϯϳ ϱϯϧ
ϥϦϮϩЀ ϥϯ ϲϭϦϱϳϩ.

3. ϋ
ϡϫϩϦ ϩϨ ϰϦϱϦϸϩϲϬϦϮϮϼ

϶ ϰϱϯϷϦϲϲϯϣ ϩ ϲϬϴϸϡϦϣ ϯϳϮϯϲЀϳϲЀ ϫ ϰϯϬϯϣϯϭϴ (ϐ
), 

ϡ ϫϡϫϩϦ ϫ ϢϦϲϰϯϬϯϭϴ (ςϐ
) ϱϡϨϭϮϯϧ

ϦϮϩϿ
:

1) ϯϢϱϡϨϯϣϡϮϩϦ ϲϦϭЀϮ ϴ ϱϡϲϳϦϮϩϪ – ...;
2) ϱϡϨϭϮϯϧ

ϦϮϩϦ ϫϡϱϳϯϵ
ϦϬЀ ϫϬϴϢϮЀϭϩ – ... ;

3) ϱϡϨϭϮϯϧ
ϦϮϩϦ ϫϯϭϮϡϳϮϼ

϶ ϱϡϲϳϦϮϩϪ ϸϦϱϦϮϫϡϭϩ – ...;
4) ϱϡϨϭϮϯϧ

ϦϮϩϦ ϥϯϧ
ϥϦϣϼ

϶ ϸϦϱϣϦϪ – ...;
5) ϣϲϰϼ

Ϲ
ϫϡ  ϸϩϲϬϦϮϮϯϲϳϩ ϣϹ

ϦϪ ϰϱϩ ϮϦϲϯϢϬϿ
ϥϦϮϩϩ ϰϱϡϣϩϬ ϤϩϤϩϦϮϼ

 – ...;
6) ϱϡϨϭϮϯϧ

ϦϮϩϦ ϭϯϬϯϸϮϯ-ϫϩϲϬϼ
϶ ϢϡϫϳϦϱϩϪ ϰϱϩ ϲϫϩϲϡϮϩϩ ϭϯϬϯϫϡ – ...;

7) ϲϦϨϯϮϮϼ
Ϧ ϣϲϰϼ

Ϲ
ϫϩ ϸϩϲϬϦϮϮϯϲϳϩ ϫϯϭϡϱϯϣ – ...?

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. ϑϡϲϰϯϬϯϧ
ϩϳϦ Ͼϳϡϰϼ

 ϯϮϳϯϤϦϮϦϨϡ ϧ
ϩϣϯϳϮϯϤϯ ϣ ϰϱϡϣϩϬϽϮϯϭ ϰϯϱЀϥϫϦ: 

ϭϬϡϥϦϮϸϦϲϳϣϯ, ϤϡϲϳϱϴϬϡ, ϯϰϬϯϥϯϳϣϯϱϦϮϩϦ, Ͽ
ϮϯϲϳϽ, ϱϡϨϣϩϳϩϦ Ϩϡϱϯϥϼ

Ϲ
ϡ, 

ϢϬϡϲϳϴϬϡ, ϱϯϧ
ϥϦϮϩϦ, ϨϱϦϬϯϲϳϽ, ϥϦϳϲϳϣϯ, ϯϳϱϯϸϦϲϳϣϯ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

1. ϐ
ϦϱϦϸϩϲϬϩϳϦ ϸϦϳϼ

ϱϦ Ϥϱϴϰϰϼ
 ϲϰϯϲϯϢϯϣ ϰϱϦϥϯϳϣϱϡϺ

ϦϮϩЀ ϮϦϧ
ϦϬϡϳϦϬϽϮϯϪ 

ϢϦϱϦϭϦϮϮϯϲϳϩ. ϑϡϲϲϫϡϧ
ϩϳϦ ϯ ϫϡϧ

ϥϯϪ ϤϱϴϰϰϦ ϰϯ ϡϬϤϯϱϩϳϭϴ:
1) ϸϳϯ ϩϲϰϯϬϽϨϴϦϳϲЀ;
2) ϫϡϫϩϦ ϰϱϯϳϩϣϯϰϯϫϡϨϡϮϩЀ;
3) ϫϡϫϩϦ ϰϱϦϩϭϴϺ

Ϧϲϳϣϡ.
2. ϋ

ϡϫϯϪ ϲϰϯϲϯϢ ϫϯϮϳϱϡϷϦϰϷϩϩ ϰϱϩ ϥϯϬϤϯϭ ϮϦϰϱϦϱϼ
ϣϮϯϭ ϰϱϩϭϦϮϦϮϩϩ ϭϯϧ

Ϧϳ 
ϰϱϩϣϦϲϳϩ ϫ ϮϦϯϢϱϡϳϩϭϼ

ϭ ϩϨϭϦϮϦϮϩЀϭ ϬϩϢϩϥϯ? ϐ
ϯϸϦϭϴ?

ϑϦϤϴϬЀϳ.
 ϔϔυ

1. «ϔ
 ϭϯϦϪ ϧ

ϦϮϼ
 ϮϡϲϳϴϰϩϬϡ ϮϦϧ

ϦϬϡϳϦϬϽϮϡЀ ϢϦϱϦϭϦϮϮϯϲϳϽ, ϮϦϲϭϯϳϱЀ 
Ϯϡ ϳϯ, ϸϳϯ ϣϲϳϱϦϸϡ ϲ ϣϯϨϭϯϧ

ϮϯϲϳϽϿ
 ϯϰϬϯϥϯϳϣϯϱϦϮϩЀ ϰϱϯϩϨϯϹ

Ϭϡ ϰϱϡϫϳϩϸϦϲϫϩ 
ϣ ϰϦϱϣϼ

Ϧ ϥϮϩ ϮϯϣϯϤϯ ϭϦϮϲϳϱϴϡϬϽϮϯϤϯ ϷϩϫϬϡ. Ϟ
ϳϯϤϯ ϧ

Ϧ ϮϦ ϭϯϧ
Ϧϳ Ϣϼ

ϳϽ, ϣϦϥϽ ϫϬϦϳϫϡ 
ϦϺ

Ђ ϮϦ ϲϯϨϱϦϬϡ!» σ
ϼ

 – ϣϱϡϸ, ϯϢϻЀϲϮϩϳϦ ϭϯϬϯϥϯϧ
ϦϮϡϭ, ϣ ϸϦϭ ϯϮϩ ϯϹ

ϩϢϡϿ
ϳϲЀ.

2. ϔ
 ϯϥϮϯϪ ϩ ϳϯϪ ϧ

Ϧ ϧ
ϦϮϺ

ϩϮϼ
 ϳϱϩϧ

ϥϼ
 ϢϦϱϦϭϦϮϮϯϲϳϽ ϨϡϫϡϮϸϩϣϡϬϡϲϽ ϱϯϧ

ϥϦϮϩϦϭ  
ϥϣϯϪϮЀϹ

Ϧϫ, ϰϱϩϸϦϭ ϫϡϧ
ϥϼ

Ϫ ϱϡϨ ϯϢЀϨϡϳϦϬϽϮϯ ϱϯϧ
ϥϡϬϩϲϽ ϱϡϨϮϯϰϯϬϼ

Ϧ ϥϦϳϩ. ϋ
ϡϫϩϦ 

ϯϲϯϢϦϮϮϯϲϳϩ ϣ ϵϴϮϫϷϩϯϮϩϱϯϣϡϮϩϩ ϦЂ ЀϩϸϮϩϫϯϣ ϭϯϧ
Ϯϯ ϰϱϦϥϰϯϬϯϧ

ϩϳϽ?
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ōőŉŌŖŗŚśőœŉ ŜřŗŋŖŨ ŘřŎōŕŎśŖŤŞ ő ŕŎśŉŘřŎōŕŎśŖŤŞ ŗŊřŉŐŗŋŉśŎŔťŖŤŞ řŎŐŜŔťśŉśŗŋ ŋ 8–11 œŔŉŚŚŉŞ ŚřŎōŖŎŒ šœŗŔŤ
ōőōŉœśőŠŎŚœőŎ ŕŉśŎřőŉŔŤ

ōőŉŌŖŗŚśőœŉ ŜřŗŋŖŨ ŘřŎōŕŎśŖŤŞ ő ŕŎśŉŘřŎōŕŎśŖŤŞ ŗŊřŉŐŗŋŉśŎŔťŖŤŞ řŎŐŜŔťśŉśŗŋ ŋ 8–11 œŔŉŚŚŉŞ ŚřŎōŖŎŒ šœŗŔŤ
ōőōŉœśőŠŎŚœőŎ ŕŉśŎřőŉŔŤ

ώφύφϗϋωϊ ϠψϜϋ
    10 ϫϬϡϲϲ

ϋϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭϦ «ϋϡϮϩϫϴϬϼ»
(II ϲϦϭϦϲϳϱ)

ϋϱϩϳϦϱϩϩ 
ϯϷϦϮϩϣϡϮϩЀ ϒϯϥϦϱϧϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐ
ϱϦ
ϥϭ

Ϧϳ
Ϯϼ

Ϧ 
ϱϦ
Ϩϴ
ϬϽ
ϳϡ
ϳϼ

1. σϲϳϡϣϽϳϦ ϮϴϧϮϯϦ ϰϱϩϳЀϧϡϳϦϬϽϮϯϦ ϭϦϲϳϯϩϭϦϮϩϦ:
– Wie lange wohnt ihr schon hier?
– Erst drei Wochen. Hier ist … Küche. Da schlafen wir.
– Was? Sehr interessant. Wo ist denn … Schlafzimmer?
– Hier ist … Schlafzimmer. Hier kochen wir.
– Wie bitte? Ihr kocht im Schlafzimmer? Wie originell. Wo ist denn … 
Wohnzimmer?
– Das hier ist … Wohnzimmer. Hier baden wir. 
– Und hier ist wohl … Bad?
– Ja, das ist … Bad. Da wohnen wir.
– Was? Ihr wohnt wirklich im Bad? … Wohnung ist ja sehr originell.

2. ψϡϰϯϬϮϩϳϦ ϰϱϯϰϴϲϫϩ, ϣϲϳϡϣϽϳϦ ϣϲϰϯϭϯϤϡϳϦϬϽϮϼϪ ϤϬϡϤϯϬ.
1) Thomas … das Essen bezahlt.
2) Wann … sie gegangen?
3) Wann … du die Prüfung gemacht?
4) Lothar … nach Berlin umgezogen.
5) Wann … du heute aufgestanden?

3. ψϡϰϩϹϩϳϦ ϰϱϩϸϡϲϳϩϦ ϰϱϯϹϦϥϹϦϤϯ ϣϱϦϭϦϮϩ ϥϡϮϮϼ϶ ϤϬϡϤϯϬϯϣ:
1) Fahren,
2) Sein,
3) Nehmen,
4) Trinken,
5) Spielen.

ύ
Ϧϳ
ϡϰ
ϱϦ
ϥϭ

Ϧϳ
Ϯϼ

Ϧ 
ϱϦ
Ϩϴ
ϬϽ
ϳϡ
ϳϼ

ϐ
ϯϨ
Ϯϡ
ϣϡ
ϳ.

 ϔ
ϔυ

ϐϱϯϸϩϳϡϪϳϦ ϳϦϫϲϳ, ϯϳϣϦϳϽϳϦ Ϯϡ ϣϯϰϱϯϲϼ.
Unser Tagesausfl ug nach Stuttgart

Wir haben am 12. August eine Reise nach Stuttgart gemacht. Stuttgart hat 
viele Sehenswürdigkeiten und wir haben viel gesehen. Wir haben das superneue 
Mercedes-Benz-Museum besucht und die Wilhelma gesehen. Die Wilhelma ist ein 
Zoo und eine Park. Zuerst waren wir im Mercedes-Benz-Museum. Dort gibt es 
viele schöne Autos. Wir haben neue Autos und sehr alte Autos gesehen. Es gibt 
auch eine Geschäft. Dort haben wir kleine Autos und viele Sachen von Mercedes-
Benz gekauft. Ich fi nde das Museum toll. Dann ist eine Gruppe in ein Kunstmuseum 
gegangen, eine andere Gruppe hat eine Stadtrallye gemacht und einige Schüler 
waren beim Fußball. Der VfB Stuttgart hat gegen den 1. FC Nürnberg gespielt. Wir 
sind in die Wilhelma gegangen. 

1) Wo haben die Schüler ihre Ferien verbracht?
2) Was haben sie besucht?
3) Was ist die Wilhelma?
4) Was gibt’s im Mercedes-Benz-Museum?
5) Was haben sie nach dem Museum gemacht?

ϋϯ
ϭϭ

ϴϮ
ϩϫ

.
 ϔ
ϔυ

ϑϡϲϲϫϡϧϩϳϦ ϯ ϳϯϭ, ϸϳϯ σϼ ϥϦϬϡϬϩ Ϯϡ ϫϡϮϩϫϴϬϡ϶, ϩϲϰϯϬϽϨϴϪϳϦ ϡϫϳϩϣϮϼϪ ϲϬϯϣϡϱϽ 
ϩ ϰϱϯϹϦϥϹϦϦ ϣϱϦϭЀ Perfekt (5–10 ϰϱϦϥϬϯϧϦϮϩϪ).

ϑϦ
Ϥϴ
ϬЀ
ϳ.

 ϔ
ϔυ

ϑϡϲϲϫϡϧϩϳϦ ϯ ϰϱϡϣϩϬϡ϶ ϯϢϱϡϨϯϣϡϮϩЀ ϰϱϯϹϦϥϹϦϤϯ ϣϱϦϭϦϮϩ Perfekt ϰϯ ϰϬϡϮϴ:
1) σ ϫϡϫϩ϶ ϲϬϴϸϡЀ϶ ϩϲϰϯϬϽϨϴϦϳϲЀ ϣϱϦϭЀ Perfekt?
2) ϋϡϫ ϯϮϯ ϯϢϱϡϨϴϦϳϲЀ?
3) ϋϡϫ ϯϢϱϡϨϴϿϳ ϰϱϩϸϡϲϳϩϦ ϰϱϯϹϦϥϹϦϤϯ ϣϱϦϭϦϮϩ ϲϬϡϢϼϦ ϩ ϲϩϬϽϮϼϦ ϤϬϡϤϯϬϼ?
4) Ϗϳ ϸϦϤϯ Ϩϡϣϩϲϩϳ ϣϼϢϯϱ ϣϲϰϯϭϯϤϡϳϦϬϽϮϯϤϯ ϤϬϡϤϯϬϡ?
5) ϐϱϩϣϦϥϩϳϦ ϰϱϩϭϦϱϼ.

ώφύφϗϋωϊ ϠψϜϋ
    9 ϫϬϡϲϲ

ϋϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭϦ «ϒϱϦϥϲϳϣϡ ϭϡϲϲϯϣϯϪ ϩϮϵϯϱϭϡϷϩϩ»
(II ϳϱϩϭϦϲϳϱ)

ϋϱϩϳϦϱϩϩ 
ϯϷϦϮϩϣϡϮϩЀ ϒϯϥϦϱϧϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐ
ϱϦ
ϥϭ

Ϧϳ
Ϯϼ

Ϧ 
ϱϦ
Ϩϴ
ϬϽ
ϳϡ
ϳϼ

1. ώϡϰϩϹϩϳϦ ϲϬϯϣϡ ϲ ϡϱϳϩϫϬЀϭϩ:
Internet, E-Mail, CD-ROM, Modem, Teleshopping, Anwender.

2. ϒϯϰϯϲϳϡϣϽϳϦ ϲϬϯϣϡ ϰϯ ϲϭϼϲϬϴ:
1) Programmierer, 2) Computerfreak, 3) Hacker 

a) jemand, der sich überdurchschnittlich stark für Computer begeistert, 
b) Mensch, der illegal in ein fremdes Computer eindringt, c) jemand, der 
Computerprogramme schreibt.

3. σϲϳϡϣϽϳϦ ϮϴϧϮϯϦ ϲϬϯϣϯ ϣ ϰϱϡϣϩϬϽϮϯϪ ϵϯϱϭϦ: einschalten, speichern, machen
Wenn ich am PC arbeiten will, ______ ich zuerst den Computer ___. Wenn ich 
Datei schließen will, ______ ich den Text auf einer Diskette. Wenn ich einen 
falschen Befehl eingegeben habe, _______ ich den Befehl rückgängig. 

4. σϲϳϡϣϽϳϦ ϮϴϧϮϯϦ ϲϬϯϣϯ: auf, für, über
gute Chancen ____ dem Berufsmarkt haben, ___ Hard- und Software-Kenntnisse 
verfügen, sich stark ____ Computer begeistern.

5. ϒϯϲϳϡϣϽϳϦ ϲϬϯϣϯϲϯϸϦϳϡϮϩϦ ϲϴϺϦϲϳϣϩϳϦϬϽϮϯϦ ϰϬϿϲ ϤϬϡϤϯϬ
1) auf der Festplatte, 2) die Taste, 3) Befehl 

a) eingeben, b) speichern, c) drücken.

ύ
Ϧϳ
ϡϰ
ϱϦ
ϥϭ

Ϧϳ
Ϯϼ

Ϧ 
ϱϦ
Ϩϴ
ϬϽ
ϳϡ
ϳϼ ϐ
ϯϨ
Ϯϡ
ϣϡ
ϳ.

 ϔ
ϔυ

1. σϲϳϡϣϽϳϦ ϲϬϯϣϡ ϣ ϰϱϦϥϬϯϧϦϮϩЀ: der erste Rechner, Datenmengen, Apparat 
_________ erfand Karl Zuse. Der Computer ist ein ________, der Daten 
verarbeitet. Im Gegensatz zu mechanischen Geräten können elektrische Gerate 
große ___________ in kurzer Zeit bearbeiten.

2. ϐϦϱϦϣϦϥϩϳϦ Ϯϡ ϮϦϭϦϷϫϩϪ ЀϨϼϫ: 
ϫϯϭϰϽϿϳϦϱϮϡЀ ϰϱϯϤϱϡϭϭϡ, «ϢϱϯϥϩϳϽ» ϰϯ ϩϮϳϦϱϮϦϳϴ, ϰϦϸϡϳϡϳϽ Ϯϡ ϫϬϡϣϩϡϳϴϱϦ.

ϋϯ
ϭϭ

ϴϮ
ϩϫ

.
 ϔ
ϔυ

ϋϱϡϳϫϯ ϲϱϡϣϮϩϳϦ ϳϦϬϦϣϩϥϦϮϩϦ ϣ τϦϱϭϡϮϩϩ ϩ ϣ ϑϯϲϲϩϩ ϰϯ ϰϬϡϮϴ:
1. τϯϲϴϥϡϱϲϳϣϦϮϮϼϦ ϩ ϮϦϤϯϲϴϥϡϱϲϳϣϦϮϮϼϦ ϫϡϮϡϬϼ.
2. ϕϩϮϡϮϲϩϱϯϣϡϮϩϦ ϳϦϬϦϣϩϥϦϮϩЀ ϣ ϑϯϲϲϩϩ ϩ ϕϑτ.
3. ϒϡϭϼϦ ϰϯϰϴϬЀϱϮϼϦ ϫϡϮϡϬϼ ϣ ϑϯϲϲϩϩ ϩ ϣ ϕϑτ.
4. ϑϯϬϽ ϳϦϬϦϣϩϥϦϮϩЀ ϣ ϧϩϨϮϩ ϬϿϥϦϪ ϣ ϑϯϲϲϩϩ ϩ ϕϑτ.

ϑϦ
Ϥϴ
ϬЀ
ϳ.

 ϔ
ϔυ

ώϡϰϩϹϩϳϦ ϲϯϸϩϮϦϮϩϦ-ϱϡϲϲϴϧϥϦϮϩϦ Ϯϡ ϳϦϭϴ «Kann das Internet alte Medien wie 
Fernsehen und Zeitungen ersetzen?» (10–12 ϰϱϦϥϬϯϧϦϮϩϪ).
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ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ
ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ύ
ω
ϑϏ

σρ
Ϡ

 ϖ
ϔυ

Ϗ
χ
φ
ϒ
ϓ
σ
φ
ώ
ώ
ρ
Ϡ

 ϋ
ϔό

ϝϓ
ϔ
ϑρ

    9 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ «ϐ

ϯϣϳϯϱϦϮϩϦ ϰϱϯϪϥϦϮϮϯϤϯ ϰϯ ϱϡϨϥϦϬϡϭ
: ϖ

ϴϥϯϧ
ϦϲϳϣϦϮϮϼ

Ϧ 
ϰϱϦϥϲϳϡϣϬϦϮϩЀ ϯ ϭ

ϩϱϦ, ρ
ϨϢϴϫϡ ϩϲϫϴϲϲϳϣϡ»

(ϣ϶ϯϥϮϯϪ ϫϯϮϳϱϯϬϽ, ϲϦϮϳЀϢϱϽ)
σ
ρ
ϑω

ρ
ώ
ϓ 1

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. σ
 ϫϡϫϩ϶ ϣϩϥϡ϶ ϩϲϫϴϲϲϳϣϡ ϰϱϯЀϣϬЀϦϳϲЀ ϰϯϮЀϳϩϦ ϴϲϬϯϣϮϯϲϳϩ:
1) ϣ ϰϱϯϲϳϱϡϮϲϳϣϦϮϮϼ

϶; 
2) ϣ ϰϱϯϲϳϱϡϮϲϳϣϦϮϮϯ-ϣϱϦϭϦϮϮϼ

ķ϶; 
3) ϣϯ ϣϱϦϭϦϮϮϼ

ķ϶; 
4) ϣϯ ϣϲϦ϶ ϰϦϱϦϸϩϲϬϦϮϮϼ

϶.
2. ώ

ϡϨϯϣϩϳϦ ϡϣϳϯϱϡ «ςϯϧ
ϦϲϳϣϦϮϮϯϪ ϫϯϭϦϥϩϩ», ϲϳϡϣϹ

ϦϪ ϲϩϭϣϯϬϯϭ ϳϱϡϤϩϸϦϲϫϯϪ 
ϩ ϣϯϨϣϼ

Ϲ
ϦϮϮϯϪ ϬϿ

Ϣϣϩ.
1) ϔϩϬϽЀϭ ϙ

Ϧϫϲϰϩϱ, 
2) ϕ

ϱϡϮϸϦϲϫϯ ϐ
Ϧϳϱϡϱϫϡ,

3) υ
ϡϮϳϦ ρ

ϬϩϤϽϦϱϩ,
4) υ

ϧ
ϯϣϡϮϮϩ ςϯϫϫϡϸϸϯ.

3. ϋ
ϡϫϡЀ ϲϳϱϡϮϡ ϲϸϩϳϡϦϳϲЀ ϱϯϥϩϮϯϪ ϤϯϳϩϸϦϲϫϯϤϯ ϲϳϩϬЀ?
1) ω

ϳϡϬϩЀ, 
2) ϕ

ϱϡϮϷϩЀ, 
3) τϦϱϭϡϮϩЀ, 
4) ω

ϲϰϡϮϩЀ. 
4. ϐ

ϱϩ ϫϡϫϯϭ ϵ
ϱϡϮϷϴϨϲϫϯϭ ϰϱϡϣϩϳϦϬϦ ϱϡϨϣϩϣϡϦϳϲЀ ϲϳϩϬϽ ϡϭϰϩϱ?

1) ώ
ϡϰϯϬϦϯϮ ςϯϮϡϰϡϱϳ I, 

2) ώ
ϡϰϯϬϦϯϮ ςϯϮϡϰϡϱϳ II, 

3) ό
Ͽ
ϥϯϣϩϫ X

IV, 
4) ό

Ͽ
ϥϯϣϩϫ X

V.
5. ςϯϬϽϹ

ϩϮϲϳϣϯ ϧ
ϩϣϯϰϩϲϷϦϣ ϰϯϲϣЀϳϩϬϩ ϲϣϯЂ ϳϣϯϱϸϦϲϳϣϯ ϬϿ

Ϣϩϭϯϭϴ ϧ
ϡϮϱϴ. 

σ
 ϫϡϫϯϭ ϧ

ϡϮϱϦ ϰϩϲϡϬ ϶ϴϥϯϧ
Ϯϩϫ σ

.ω
. ϒϴϱϩϫϯϣ?

1) ϩϲϳϯϱϩϸϦϲϫϩϪ, 
2) ϭϩϵ

ϯϬϯϤϩϸϦϲϫϩϪ, 
3) ϰϯϱϳϱϦϳ, 
4) ϮϡϳϿ

ϱϭϯϱϳ.
6. ϑϡϨϬϩϸϡϿ

ϳ ϳϱϩ ϱϡϨϮϯϣϩϥϮϯϲϳϩ ϱϦϬϽϦϵ
ϡ. σ

 ϫϡϫϯϭ ϩϨ Ϯϩ϶ ϩϨϯϢϱϡϧ
ϦϮϩϦ ϤϬϴϢϯϫϯ 

ϰϱϯϸϦϱϸϩϣϡϬϯϲϽ Ϯϡ ϰϬϯϲϫϯϲϳϩ:
1) ϢϡϱϦϬϽϦϵ

,
2) ϤϯϱϦϬϽϦϵ

,
3) ϫϯϮϳϱϱϦϬϽϦϵ

,
4) ϮϦϳ ϰϱϡϣϩϬϽϮϯϤϯ ϯϳϣϦϳϡ.

7. ϋ
 ϫϡϫϯϭϴ ϣϩϥϴ ϧ

ϩϣϯϰϩϲϩ ϯϳϮϯϲЀϳ ϰϬϡϵ
ϯϮϼ

?
8. ϒ

ϯϦϥϩϮϩϳϦ ϮϡϨϣϡϮϩЀ ϮϡϱϯϥϮϼ
϶ ϰϱϯϭϼ

ϲϬϯϣ ϩ ϮϡϲϦϬЂϮϮϼ
϶ ϰϴϮϫϳϯϣ:

σ
ϯϬϯϤϥϡ 

 
 

ύ
ϩϮϩϡϳϿ

ϱϡ
ϕ
ϩϬϩϭϯϮϯϣϯ 

 
ϋ
ϱϴϧ

Ϧϣϯ
ϐ
ϡϬϦ϶ 

 
 

ω
ϤϱϴϹ

ϫϡ

ώ
φ
ύ
φ
ϗ
ϋ
ω
ϊ

 Ϡ
ψϜ

ϋ
    11 ϫϬϡϲϲ

ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «υ
ϦϮϽϤϩ ϩ ϯϢϺ

Ϧϲϳϣϯ ϰϯϳϱϦϢϬϦϮϩЀ»
(II ϲϦϭϦϲϳϱ)

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ 
ϱϦϨϴϬϽϳϡϳϼ

ϒ
ϵ
ϯϱϭϴϬϩϱϴϪϳϦ ϮϦϱϦϡϬϽϮϼ

Ϧ ϣϼ
ϲϫϡϨϼ

ϣϡϮϩЀ:
1. M

eine Freundin hat ein schönes K
leid gekauft. (gestern m

it ihr einkaufen gehen)
2. D

as B
uch ist sehr langw

eilig. (ein spannendes B
uch kaufen)

3. Ich habe m
ich zum

 K
onzert verspätet. (statt Taxi R

ad fahren)
4. D

as M
useum

 ist m
ontags geschlossen. (sich über die Ö

ffnungszeiten 
inform

ieren)

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

ϐ
ϱϯϸϩϳϡϪϳϦ ϳϦϫϲϳ ϯ ϱϡϢϯϳϦ ϢϡϮϫϯϣ (ϣ ϰϱϩϬϯϧ

ϦϮϩϩ) ϩ ϯϳϣϦϳϽϳϦ Ϯϡ ϣϯϰϱϯϲϼ
.

W
as m

acht eine B
ank?

Früher w
urden G

eldgeschäfte in Italien auf einem
 großen Tisch gem

acht, dort 
w

urden alle M
ünzen ausgebreitet und das große R

echnen konnte beginnen. D
ieser 

Tisch hieß auf Italienisch „banca“. D
ieser N

am
e hat sich – leicht verändert – in 

vielen Ländern durchgesetzt: banque auf Französisch, bank auf Englisch, ϢϡϮϫ auf 
R

ussisch oder im
 deutschsprachigen R

aum
 B

ank. 
A

uch 
das W

ort 
„K

onto“ 
stam

m
t 

vom
 

Italienischen 
„conto“ 

und 
bedeutet 

„R
echnung“. U

nd genauso w
ie ein R

echnungsbeleg fi nden sich auch auf einem
 K

onto 
nur Zahlen – also B

uchgeld. A
uf einem

 K
onto w

erden alle Einnahm
en, w

ie zum
 B

eispiel 
das G

ehalt, das m
an im

 M
onat für seine A

rbeitsleistung bekom
m

t, und alle A
usgaben, 

w
ie zum

 B
eispiel die K

osten für M
iete, Strom

 und Lebensm
ittel eingetragen. 

B
leibt etw

as von dem
 eingenom

m
enen G

eld auf dem
 K

onto übrig, legen es viele 
M

eschen auf ein Sparbuch oder Sparkonto. G
eld auf einem

 Sparbuch arbeitet und 
bekom

m
t Zinsen. D

as funktioniert, w
eil B

anken m
it dem

 eingezahlten G
eld ihrer 

K
undInnen arbeiten. Vereinfacht dargestellt: D

a nicht alle SparerInnen ihr G
eld 

gleichzeitig w
ieder brauchen, kann die B

ank einen Teil davon w
eiterverleihen, 

z.B
. an andere M

enschen, die gerade G
eld brauchen. D

afür bekom
m

t die B
ank 

selbst w
ieder Zinsen, die sie zu einem

 kleinen Teil an die SparerInnen abgibt. A
m

 
Ende eines Jahres w

ir das von der B
ank erw

irtschaftete G
eld auf den Sparkonten 

gutgeschrieben. Von Jahr zu Jahr w
ird so der B

etrag ein bisschen m
ehr.

D
as G

eld, das eine B
ak verleiht, nennt m

an K
redit. Erw

achsene können sich 
einen K

redit aufnehm
en, w

enn sie zum
 B

eispiel ein H
aus bauen w

ollen oder eine 
Firm

a gründen m
öchten und Startkapital brauchen. B

ei einem
 K

redit m
uss m

an aber 
nicht nur die ausgeborgte Sum

m
e zurückzahlen, sondern m

ehr. D
as nennt m

an auch 
K

reditzinsen. Solche Zinsen richten sich nach der H
öhe des geliehenen B

etrages und 
nach der Laufzeit des K

redits, also der Zeit, die m
an braucht, um

 das G
eld w

ieder 
zurückzuzahlen.

1) W
elche H

erkunft hat das W
ort „B

ank“?
2) In w

elchem
 Fall eröffnet m

an ein Sparkonto?
3) W

arum
 kann m

an auf einem
 K

onto nur Zahlen, kein richtiges G
eld sehen?

4) W
ovon hängen K

reditzinsen ab?

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

Ϗ
ϳϣϦϳϽϳϦ Ϯϡ ϣϯϰϱϯϲ, ϯϢϯϲϮϴϪϳϦ ϲϣϯϿ

 ϳϯϸϫϴ ϨϱϦϮϩЀ (7–10 ϰϱϦϥϬϯϧ
ϦϮϩϪ).

W
elchen B

eruf w
ürden Sie w

ählen, w
enn sie w

üssten, dass er gut bezahlt w
ürde?

ϑϦϤϴϬЀϳ.
 ϔϔυ

ψϡϰϩϹ
ϩϳϦ ϯϢϬϡϲϳϩ ϰϱϩϭϦϮϦϮϩЀ K

onjunktiv II, ϰϱϩϣϦϥϩϳϦ ϰϱϩϭϦϱϼ
.
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    9 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ «ϐ

ϯϣϳϯϱϦϮϩϦ ϰϱϯϪϥϦϮϮϯϤϯ ϰϯ ϱϡϨϥϦϬϡϭ
: ϖ

ϴϥϯϧ
ϦϲϳϣϦϮϮϼ

Ϧ 
ϰϱϦϥϲϳϡϣϬϦϮϩЀ ϯ ϭ

ϩϱϦ, ρ
ϨϢϴϫϡ ϩϲϫϴϲϲϳϣϡ»

(ϣ϶ϯϥϮϯϪ ϫϯϮϳϱϯϬϽ, ϲϦϮϳЀϢϱϽ)
σ
ρ
ϑω

ρ
ώ
ϓ 2

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϕ
ϱϡϮϷϴϨϲϫϩϦ ϳϦϯϱϦϳϩϫϩ ϫϬϡϲϲϩϷϩϨϭϡ ϴϲϳϡϮϯϣϩϬϩ ϯϰϱϦϥϦϬЂϮϮϴϿ

 ϲϩϲϳϦϭϴ 
ϧ
ϡϮϱϯϣ, ϱϡϨϥϦϬϩϣ ϩ϶ Ϯϡ ϣϼ

ϲϯϫϩϦ ϩ ϭϡϬϼ
Ϧ. ϋ

ϡϫϩϦ ϩϨ ϰϦϱϦϸϩϲϬϦϮϮϼ
϶ ϧ

ϡϮϱϯϣ 
ϯϳϮϯϲЀϳϲЀ ϫ ϣϼ

ϲϯϫϩϭ:
1) ϩϲϳϯϱϩϸϦϲϫϩϪ, Ϣϼ

ϳϯϣϯϪ, ϰϯϱϳϱϦϳ; 
2) ϰϦϪϨϡϧ

, ϰϯϱϳϱϦϳ, ϮϡϳϿ
ϱϭϯϱϳ;

3) ϩϲϳϯϱϩϸϦϲϫϩϪ, ϭϩϵ
ϯϬϯϤϩϸϦϲϫϩϪ, ϱϦϬϩϤϩϯϨϮϼ

Ϫ; 
4) ϩϲϳϯϱϩϸϦϲϫϩϪ, ϭϩϵ

ϯϬϯϤϩϸϦϲϫϩϪ, Ϣϼ
ϳϯϣϯϪ.

2. Ϟ
ϳϡϰϯϭ ϫϡϫϯϤϯ ϲϳϩϬЀ ϲϳϡϬ ϲϳϩϬϽ ϡϭϰϩϱ?
1) Ϣϡϱϯϫϫϯ, 
2) ϱϯϫϯϫϯ,
3) ϫϬϡϲϲϩϷϩϨϭ,
4) ϭϯϥϦϱϮ.

3. ϋ
 ϫϡϫϯϭϴ ϩϨ ϣϩϥϯϣ ϡϱ϶ϩϳϦϫϳϴϱϼ

 ϯϳϮϯϲϩϳϲЀ υ
ϯϭ ύ

ϩϬϡ ϡϱ϶ϩϳϦϫϳϯϱϡ ρ
. τϡϴϥϩ:

1) ϧ
ϩϬϼ

Ϧ ϥϯϭϡ; 
2) ϯϢϺ

ϦϲϳϣϦϮϮϡЀ ϡϱ϶ϩϳϦϫϳϴϱϡ; 
3) ϰϱϯϭϼ

Ϲ
ϬϦϮϮϼ

Ϧ ϲϯϯϱϴϧ
ϦϮϩ;Ѐ 

4) ϬϡϮϥϹ
ϡϵ
ϳϮϡЀ ϡϱ϶ϩϳϦϫϳϴϱϡ.

4. ϋ
ϡϫϯϦ ϤϬϡϣϮϯϦ ϩϨϯϢϱϡϨϩϳϦϬϽϮϯϦ ϲϱϦϥϲϳϣϯ ϣ Ϥϱϡϵ

ϩϫϦ:
1) Ϲ

ϳϱϩ϶, 
2) ϱϩϲϴϮϯϫ, 
3) ϬϩϮϩЀ,
4) ϰЀϳϮϯ.

5. ϑϡϨϬϩϸϡϿ
ϳ ϳϱϩ ϱϡϨϮϯϣϩϥϮϯϲϳϩ ϱϦϬϽϦϵ

ϡ. ϋ
ϡϫϯϪ ϩϨ Ϯϩ϶ ϮϡϨϼ

ϣϡϿ
ϳ ϮϩϨϫϩϭ 

ϱϦϬϽϦϵ
ϯϭ:

1) ϢϡϱϦϬϽϦϵ
, 

2) ϤϯϱϦϬϽϦϵ
,

3) ϫϯϮϳϱϱϦϬϽϦϵ
,

4) ϮϦϳ ϰϱϡϣϩϬϽϮϯϤϯ ϯϳϣϦϳϡ.
6. ϋ

 ϫϡϫϯϭϴ ϣϩϥϴ ϩϲϫϴϲϲϳϣϡ ϯϳϮϯϲЀϳϲЀ ϲϬϦϥϴϿ
Ϻ
ϩϦ ϲϱϦϥϲϳϣϡ ϣϼ

ϱϡϨϩϳϦϬϽϮϯϲϳϩ: 
ϯϢϻЂϭ, ϱϩϳϭ ϩ ϥϣϩϧ

ϦϮϩϦ, ϲϣϦϳϯϳϦϮϽ, ϰϬϡϲϳϩϫϡ?
1) Ϥϱϡϵ

ϩϫϡ,
2) ϲϫϴϬϽϰϳϴϱϡ, 
3) ϧ

ϩϣϯϰϩϲϽ, 
4) ϡϱ϶ϩϳϦϫϳϴϱϡ.

7. ςϯϬϽϹ
ϩϮϲϳϣϯ ϧ

ϩϣϯϰϩϲϷϦϣ ϰϯϲϣЀϳϩϬϩ ϲϣϯЂ ϳϣϯϱϸϦϲϳϣϯ ϬϿ
Ϣϩϭϯϭϴ ϧ

ϡϮϱϴ. 
σ

 ϫϡϫϯϭ ϧ
ϡϮϱϦ ϰϩϲϡϬ ϶ϴϥϯϧ

Ϯϩϫ Ϗ
.ρ

. ϋ
ϩϰϱϦϮϲϫϩϪ?

8. ϒ
ϯϦϥϩϮϩϳϦ ϮϡϨϣϡϮϩЀ ϮϡϱϯϥϮϼ

϶ ϰϱϯϭϼ
ϲϬϯϣ ϩ ϮϡϲϦϬЂϮϮϼ

϶ ϰϴϮϫϳϯϣ:
ϐ
ϡϣϬϯϣϲϫϩϪ ϐ

ϯϲϡϥ 
ύ
ϩϮϩϡϳϿ

ϱϡ
χ
ϯϲϳϯϣϯ 

 
 

ϐ
Ϭϡϳϫϩ

ϕ
ϦϥϯϲϫϩϮϯ  

 
ϐ
ϯϥϮϯϲϼ

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)
ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

σ
ϼ
ϸϦϱϫϮϩϳϦ ϬϩϹ

ϮϦϦ:
1) ϮϡϳϿ

ϱϭϯϱϳ, ϵ
ϱϦϲϫϡ, ϰϦϪϨϡϧ

, ϰϯϱϳϱϦϳ;
2) ϯϰϦϱϡ, ϳϦϡϳϱ, ϳϡϮϦϷ, ϢϡϬϦϳ;
3) ϧ

ϩϣϯϰϩϲϽ, Ϥϱϡϵ
ϩϫϡ, ϲϫϴϬϽϰϳϴϱϡ, ϭϴϨϼ

ϫϡ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

ϐ
ϱϦϥϲϳϡϣϽϳϦ, ϸϳϯ σ

ϼ
 ϶ϴϥϯϧ

Ϯϩϫ-ϡϱ϶ϩϳϦϫϳϯϱ ϩ ϰϦϱϦϥ σ
ϡϭϩ ϲϳϯϩϳ Ϩϡϥϡϸϡ 

ϲϰϱϯϦϫϳϩϱϯϣϡϳϽ ϨϥϡϮϩϦ ϣ ϲϳϩϬϦ ϡϭϰϩϱ. ϋ
ϡϫ ϯϮϯ ϢϴϥϦϳ ϣϼ

ϤϬЀϥϦϳϽ, ϫϡϫϩϦ ϲϱϦϥϲϳϣϡ 
ϣϼ

ϱϡϨϩϳϦϬϽϮϯϲϳϩ σ
ϼ

 ϢϴϥϦϳϦ ϩϲϰϯϬϽϨϯϣϡϳϽ? ϒ
ϩϭϭϦϳϱϩϸϮϯ Ϭϩ ϯϮϯ ϢϴϥϦϳ, ϫϡϫϩϦ 

ϡϱ϶ϩϳϦϫϳϴϱϮϼ
Ϧ ϥϦϳϡϬϩ σ

ϼ
 ϥϯϢϡϣϩϳϦ ϣϯ ϣϮϦϹ

ϮϦϦ ϯϵ
ϯϱϭϬϦϮϩϦ, ϡ ϫϡϫϩϦ ϣ ϩϮϳϦϱϽϦϱ?

ϑϦϤϴϬЀϳ.
 ϔϔυ

Ϗ
ϷϦϮϩϳϦ ϩϭϦϿ

Ϻ
ϩϦϲЀ ϴ σ

ϡϲ ϨϮϡϮϩЀ ϰϯ ϣϩϥϡϭ ϲϫϴϬϽϰϳϴϱϼ
. Ϙ

ϳϯ ϮϦϯϢ϶ϯϥϩϭϯ 
ϲϥϦϬϡϳϽ, ϸϳϯϢϼ

 ϣϯϲϰϯϬϮϩϳϽ ϨϮϡϮϩЀ?
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    9 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϋ
ϴϬϽϳϴϱϡ υ

ϱϦϣϮϦϪ ϑϴϲϩ»
(I ϳϱϩϭϦϲϳϱ, ϯϫϳЀϢϱϽ) 

σ
ρ
ϑω

ρ
ώ
ϓ 1

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϐ
ϯϸϦϭϴ ϷϦϱϫϯϣϽ ϔϲϰϦϮϩЀ ϐ

ϱϦϲϣЀϳϯϪ ςϯϤϯϱϯϥϩϷϼ
 ϮϡϨϣϡϬϩ «υ

ϦϲЀϳϩϮϮϯϪ»? 
2. Ϙ

ϳϯ ϳϡϫϯϦ ϰϬϩϮϵ
ϡ?

1) ϰϬϯϲϫϩϪ ϫϩϱϰϩϸ, 
2) ϩϨϣϦϲϳϮЀϫ,
3) ϮϦϯϢϯϧ

ϧ
ЂϮϮϼ

Ϫ ϫϩϱϰϩϸ, 
4) Ϲ

ϩϵ
Ϧϱ.

3. σ
 ϫϡϫϯϭ Ϥϯϥϴ Ϣϼ

Ϭϩ ϲϯϨϥϡϮϼ
 ψϯϬϯϳϼ

Ϧ ϣϯϱϯϳϡ ϣϯ σ
ϬϡϥϩϭϩϱϦ?

1) 1113, 
2) 1152, 
3) 1164, 
4) 1264.

4. ώ
ϡϨϯϣϩϳϦ ϡϣϳϯϱϯϣ ϲϬϡϣЀϮϲϫϯϪ ϡϨϢϴϫϩ ϫϩϱϩϬϬϩϷϼ

.
5. Ϗ

ϰϩϹ
ϩϳϦ Ͼϳϡϰϼ

 ϲϯϨϥϡϮϩЀ ϩϫϯϮϼ
.

6. ϋ
ϡϫ ϮϡϨϼ

ϣϡϦϳϲЀ ϯϢϱϡϨ ςϯϤϯϭϡϳϦϱϩ ϣ ϰϯϬϮϼ
Ϫ ϱϯϲϳ ϲ ϣϯϨϥϦϳϼ

ϭϩ ϣ ϣϯϨϥϴ϶ ϱϴϫϡϭϩ 
ϩ ϸϳϯ ϯϮ ϯϢϯϨϮϡϸϡϦϳ?
7. ϋϴϥϡ ϰϦϱϦϮϦϲϬϩ ϭϯϨϡϩϫϴ «φϣ϶ϡϱϩϲϳϩЀ» ύ

ϩ϶ϡϪϬϯϣϲϫϯϤϯ ϨϬϡϳϯϣϦϱ϶ϯϤϯ 
ϭϯϮϡϲϳϼ

ϱЀ?
8. σ

 ϫϡϫϯϭ ϩϨ ϶ϱϡϭϯϣ ϣ ώ
ϯϣϤϯϱϯϥϦ ϯϲϳϡϬϩϲϽ ϵ

ϱϦϲϫϩ ϕ
Ϧϯϵ

ϡϮϡ τϱϦϫϡ?

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. σ
ϼ
ϸϦϱϫϮϩϳϦ ϬϩϹ

ϮϦϦ ϩϨϯϢϱϡϧ
ϦϮϩϦ ϩ ϯϢϻЀϲϮϩϳϦ ϲϣϯϪ ϣϼ

Ϣϯϱ:

2. Ϗ
ϢϻЀϲϮϩϳϦ, ϣ ϸЂϭ ϨϡϫϬϿ

ϸϡϬϯϲϽ ϯϳϬϩϸϩϦ ϱϡϮϮϦ϶ϱϩϲϳϩϡϮϲϫϯϪ ϡϱ϶ϩϳϦϫϳϴϱϼ
 

ϯϳ ϡϱ϶ϩϳϦϫϳϴϱϼ
 ϰϦϱϩϯϥϡ ϵ

ϦϯϥϡϬϽϮϯϪ ϱϡϨϥϱϯϢϬϦϮϮϯϲϳϩ?

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

ϐ
ϱϦϥϲϳϡϣϽϳϦ, ϸϳϯ σ

ϼ
 ϰϱϯϧ

ϩϣϡϦϳϦ Ϯϡ ϳϦϱϱϩϳϯϱϩϩ σ
ϦϬϩϫϯϤϯ ώ

ϯϣϤϯϱϯϥϡ ϩ ЀϣϬЀϦϳϦϲϽ 
ϥϱϦϣϮϦϱϴϲϲϫϩϭ ϡϱ϶ϩϳϦϫϳϯϱϯϭ ϰϦϱϩϯϥϡ ϵ

ϦϯϥϡϬϽϮϯϪ ϱϡϨϥϱϯϢϬϦϮϮϯϲϳϩ Ϯϡ ϑϴϲϩ, 
ϫϡϫ ϢϴϥϦϳ ϣϼ

ϤϬЀϥϦϳϽ ϲϯϨϥϡϮϮϼ
Ϫ σ

ϡϭϩ ϶ϱϡϭ ϩ ϫϡϫϯϣϡ ϢϴϥϦϳ ϦϤϯ ϫϯϮϲϳϱϴϫϷϩЀ? 
ω
Ϩ ϫϡϫϯϤϯ ϭϡϳϦϱϩϡϬϡ ϢϴϥϦϳ ϰϯϲϳϱϯϦϮ? ϋ

ϡϫϩϭϩ ϥϦϫϯϱϡϳϩϣϮϼ
ϭϩ ϾϬϦϭϦϮϳϡϭϩ 

ϴϫϱϡϹ
ϦϮ ϣϮϴϳϱϩ ϩ ϲϮϡϱϴϧ

ϩ? 

ϑϦϤϴϬЀϳ.
 ϔϔυ

ϐ
ϱϩϥϴϭϡϪϳϦ ϨϡϥϡϮϩϦ ϥϬЀ ϯϥϮϯϫϬϡϲϲϮϩϫϯϣ ϰϯ ϰϱϯϪϥϦϮϮϼ

ϭ ϳϦϭϡϭ, ϣ ϫϯϳϯϱϯϭ Ϯϴϧ
Ϯϯ 

Ϣϼ
Ϭϯ Ϣϼ

 ϲϯϦϥϩϮϩϳϽ ϲϳϱϦϬϫϡϭϩ ϱϡϨϬϩϸϮϼ
Ϧ ϰϯϮЀϳϩЀ ϩ/ϩϬϩ ϫϡϱϳϩϮϫϩ. 

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

σ
ϼ
ϸϦϱϫϮϩϳϦ ϬϩϹ

ϮϦϦ:
1) ϮϡϳϿ

ϱϭϯϱϳ, ϵ
ϱϦϲϫϡ, ϭϯϨϡϩϫϡ, ϣϩϳϱϡϧ

;
2) Ϸϩϱϫ, ϳϦϡϳϱ, ϫϩϮϯ, ϭϴϨϼ

ϫϡ;
3) ϳϡϮϦϷ, ϭϴϨϼ

ϫϡ, ϡϱ϶ϩϳϦϫϳϴϱϡ, ϧ
ϩϣϯϰϩϲϽ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

ϐ
ϱϦϥϲϳϡϣϽϳϦ, ϸϳϯ σ

ϼ
 ϶ϴϥϯϧ

Ϯϩϫ-ϡϱ϶ϩϳϦϫϳϯϱ ϩ ϰϦϱϦϥ σ
ϡϭϩ ϲϳϯϩϳ Ϩϡϥϡϸϡ 

ϲϰϱϯϦϫϳϩϱϯϣϡϳϽ ϨϥϡϮϩϦ ϣ ϲϳϩϬϦ ϭϯϥϦϱϮ. ϋ
ϡϫ ϯϮϯ ϢϴϥϦϳ ϣϼ

ϤϬЀϥϦϳϽ, ϫϡϫϩϦ ϲϱϦϥϲϳϣϡ 
ϣϼ

ϱϡϨϩϳϦϬϽϮϯϲϳϩ σ
ϼ

 ϢϴϥϦϳϦ ϩϲϰϯϬϽϨϯϣϡϳϽ? ϒ
ϩϭϭϦϳϱϩϸϮϯ Ϭϩ ϯϮϯ ϢϴϥϦϳ, ϫϡϫϩϦ 

ϡϱ϶ϩϳϦϫϳϴϱϮϼ
Ϧ ϥϦϳϡϬϩ σ

ϼ
 ϥϯϢϡϣϩϳϦ ϣϯ ϣϮϦϹ

ϮϦϦ ϯϵ
ϯϱϭϬϦϮϩϦ, ϡ ϫϡϫϩϦ ϣ ϩϮϳϦϱϽϦϱ?

ϑϦϤϴϬЀϳ.
 ϔϔυ

Ϗ
ϷϦϮϩϳϦ ϩϭϦϿ

Ϻ
ϩϦϲЀ ϴ σ

ϡϲ ϨϮϡϮϩЀ ϰϯ ϣϩϥϡϭ Ϥϱϡϵ
ϩϫϩ. Ϙ

ϳϯ ϮϦϯϢ϶ϯϥϩϭϯ ϲϥϦϬϡϳϽ, 
ϸϳϯϢϼ

 ϣϯϲϰϯϬϮϩϳϽ ϨϮϡϮϩЀ?
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    10 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ «ϐ

ϯϣϳϯϱϦϮϩϦ ϰϱϯϪϥϦϮϮϯϤϯ ϰϯ ϱϡϨϥϦϬϡϭ
: ϒ

ϩϮϳϦϳϩϸϦϲϫϩϦ ϩϲϫϴϲϲϳϣϡ: 
ϩ϶ ϣϩϥϼ

 ϩ ϯϲϯϢϦϮϮϯϲϳϩ, ϐ
ϯϥ ϲϦϮϽϿ

 ϥϱϴϧ
Ϯϼ

϶ ϭ
ϴϨ» (ϣ϶ϯϥϮϯϪ ϫϯϮϳϱϯϬϽ, ϲϦϮϳЀϢϱϽ) 

σ
ρ
ϑω

ρ
ώ
ϓ 1

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϋϴϬϽϳϴϱϡ – Ͼϳϯ…
1) ϲϯϨϥϡϮϮϡЀ ϬϿ

ϥϽϭϩ ϰϱϩϱϯϥϮϡЀ ϲϱϦϥϡ ϲ ϯϰϱϦϥϦϬЂϮϮϼ
ϭ ϮϡϢϯϱϯϭ ϲϰϯϲϯϢϯϣ 

ϩ ϵ
ϯϱϭ ϯϢϩϳϡϮϩЀ, ϯϢϬϡϥϡϿ

Ϻ
ϡЀ ϲϰϯϲϯϢϮϯϲϳϽϿ

 ϫ ϩϨϭϦϮϦϮϩϿ
 ϩ ϱϡϨϣϩϳϩϿ

;
2) ϲϯϨϥϡϮϮϡЀ ϬϿ

ϥϽϭϩ ϮϦϰϱϩϱϯϥϮϡЀ ϲϱϦϥϡ, ϲ ϯϰϱϦϥϦϬЂϮϮϼ
ϭ ϮϡϢϯϱϯϭ ϲϰϯϲϯϢϯϣ 

ϩ ϵ
ϯϱϭ ϯϢϩϳϡϮϩЀ, ϯϢϬϡϥϡϿ

Ϻ
ϡЀ ϲϰϯϲϯϢϮϯϲϳϽϿ

 ϫ ϩϨϭϦϮϦϮϩϿ
 ϩ ϱϡϨϣϩϳϩϿ

;
3) ϲϯϨϥϡϮϮϡЀ ϬϿ

ϥϽϭϩ ϮϦϰϱϩϱϯϥϮϡЀ ϲϱϦϥϡ ϲ ϯϰϱϦϥϦϬЂϮϮϼ
ϭ ϮϡϢϯϱϯϭ ϲϰϯϲϯϢϯϣ 

ϩ ϵ
ϯϱϭ ϯϢϩϳϡϮϩЀ, ϮϦ ϯϢϬϡϥϡϿ

Ϻ
ϡЀ  ϲϰϯϲϯϢϮϯϲϳϽϿ

 ϫ ϩϨϭϦϮϦϮϩϿ
 ϩ ϱϡϨϣϩϳϩϿ

.
2. σ

ϩϥ ϩϲϫϴϲϲϳϣϡ ϯϰϱϦϥϦϬЀϦϳϲЀ:
1) ϲϯϥϦϱϧ

ϡϮϩϦϭ;
2) ϵ

ϯϱϭϯϪ;
3) ϭϡϳϦϱϩϡϬϯϭ ϩ ϳϦ϶ϮϩϫϯϪ, ϫϯϳϯϱϼ

Ϧ ϰϱϩϭϦϮЀϬϩϲϽ ϰϱϩ ϲϯϨϥϡϮϩϩ ϰϱϯϩϨϣϦϥϦϮϩЀ.
3. Ϙ

ϳϯ ϯϳϮϯϲϩϳϲЀ ϫ ϲϭϦϹ
ϡϮϮϼ

ϭ ϣϩϥϡϭ ϩϲϫϴϲϲϳϣϡ: 
1) ϶ϯϱϦϯϤϱϡϵ

ϩЀ;
2) ϡϱ϶ϩϳϦϫϳϴϱϡ;
3) ϳϡϮϦϷ;
4) ϢϡϬϦϳ.

4. Ϗ
ϥϩϮ ϩϨ ϯϲϮϯϣϯϰϯϬϯϧ

Ϯϩϫϯϣ ϭϩϱϯϣϯϤϯ ϫϩϮϦϭϡϳϯϤϱϡϵ
ϡ, ϡϣϳϯϱ ϵ

ϩϬϽϭϡ 
«ϐ

ϴϳϦϹ
ϦϲϳϣϩϦ Ϯϡ ό

ϴϮϴ»:
1) υ

. τϱϩϵϵ
ϩϳ;

2) Ϗ
. ό

Ͽ
ϭϽϦϱ;

3) ό
. ό

Ͽ
ϭϽϦϱ;  

4) χ
. ύ

ϦϬϽϦϲ.  
5. ϐ

ϦϱϦϸϩϲϬϩϳϦ ϮϡϰϱϡϣϬϦϮϩЀ ϲϯϣϱϦϭϦϮϮϯϤϯ ϥϩϨϡϪϮϡ.
6. ϒ

ϯϯϳϮϦϲϩϳϦ ϣϩϥϼ
 ϫϩϮϦϭϡϳϯϤϱϡϵ

ϡ ϲ ϩ϶ ϯϰϩϲϡϮϩЀϭϩ:
1) ϮϡϴϸϮϯ-ϰϯϰϴϬЀϱϮϼ

Ϫ ϵ
ϩϬϽϭ;

2) ϶ϴϥϯϧ
ϦϲϳϣϦϮϮϼ

Ϫ ϵ
ϩϬϽϭ;

3) ϥϯϫϴϭϦϮϳϡϬϽϮϼ
Ϫ ϵ

ϩϬϽϭ; 
ρ

) ϯϲϮϯϣϡϮ Ϯϡ ϱϦϡϬϽϮϼ
϶ ϲϯϢϼ

ϳϩЀ϶;
ς) ϥϯϲϳϴϰϮϯ ϰϯϫϡϨϼ

ϣϡϦϳ ЀϣϬϦϮϩЀ ϣ ϱϡϨϬϩϸϮϼ
϶ ϯϢϬϡϲϳЀ϶ Ϯϡϴϫϩ;

σ
) ЀϣϬЀϦϳϲЀ ϣϼ

ϭϼ
ϲϬϯϭ.

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. σ
ϼ
ϸϦϱϫϮϩϳϦ ϬϩϹ

ϮϦϦ:
1) ϮϡϳϿ

ϱϭϯϱϳ, ϵ
ϱϦϲϫϡ, ϰϦϪϨϡϧ

, ϰϯϱϳϱϦϳ;
2) ϯϰϦϱϡ, ϳϦϡϳϱ, ϳϡϮϦϷ, ϢϡϬϦϳ;
3) ϧ

ϩϣϯϰϩϲϽ, Ϥϱϡϵ
ϩϫϡ, ϲϫϴϬϽϰϳϴϱϡ, ϭϴϨϼ

ϫϡ.
2. Ϗ

ϢϻЀϲϮϩϳϦ ϱϡϨϬϩϸϩЀ ϭϯϮϴϭϦϮϳϡϬϽϮϯϪ ϩ ϲϳϡϮϫϯϣϯϪ ϲϫϴϬϽϰϳϴϱϼ
. ϐ

ϱϯϣϦϥϩϳϦ 
ϰϡϱϡϬϬϦϬϽϮϯϦ ϲϱϡϣϮϦϮϩϦ ϲ ϳϦϭ ϧ

Ϧ ϱϡϨϥϦϬϦϮϩϦϭ ϣ ϧ
ϩϣϯϰϩϲϩ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

ϐ
ϱϦϥϲϳϡϣϽϳϦ, ϸϳϯ σ

ϼ
 ϶ϴϥϯϧ

Ϯϩϫ-ϡϮϩϭϡϳϯϱ ϩ ϱϡϢϯϳϡϦϳϦ ϣ ϳϣϯϱϸϦϲϫϯϪ ϤϱϴϰϰϦ 
ϲ ϫϯϮϫϱϦϳϮϼ

ϭ ϭϴϬϽϳϩϰϬϩϫϡϷϩϯϮϮϼ
ϭ ϰϱϯϦϫϳϯϭ. Ϗ

ϰϩϹ
ϩϳϦ Ͼϳϡϰϼ

 σ
ϡϹ

ϦϪ ϱϡϢϯϳϼ
, 

ϳϱϴϥϮϯϲϳϩ, ϲ ϫϯϳϯϱϼ
ϭϩ σ

ϼ
 ϭϯϧ

ϦϳϦ ϲϳϯϬϫϮϴϳϽϲЀ, ϰϱϩϸϩϮϴ ϣϼ
Ϣϯϱϡ ϫϯϮϫϱϦϳϮϯϪ 

ϳϦ϶Ϯϩϫϩ ϡϮϩϭϡϷϩϩ, ϲϱϦϥϲϳϣϡ ϣϼ
ϱϡϨϩϳϦϬϽϮϯϲϳϩ, ϫϯϳϯϱϼ

Ϧ ϢϴϥϦϳϦ ϩϲϰϯϬϽϨϯϣϡϳϽ 
ϥϬЀ ϲϯϨϥϡϮϩЀ ϶ϴϥϯϧ

ϦϲϳϣϦϮϮϯϤϯ ϯϢϱϡϨϡ.
ϑϦϤϴϬЀϳ.

 ϔϔυ
Ϗ
ϷϦϮϩϳϦ ϩϭϦϿ

Ϻ
ϩϦϲЀ ϴ σ

ϡϲ ϨϮϡϮϩЀ ϰϯ ϱϡϨϣϩϳϩϿ
 ϫϩϮϯϩϲϫϴϲϲϳϣϡ. Ϙ

ϳϯ σ
ϼ

 ϰϯϭϮϩϳϦ 
϶ϴϧ

Ϧ ϣϲϦϤϯ? Ϙ
ϳϯ ϮϦϯϢ϶ϯϥϩϭϯ ϲϥϦϬϡϳϽ, ϸϳϯϢϼ

 ϣϯϲϰϯϬϮϩϳϽ ϨϮϡϮϩЀ?

ύ
ω
ϑϏ

σρ
Ϡ

 ϖ
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ϑρ

    9 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ: «ϋ
ϴϬϽϳϴϱϡ υ

ϱϦϣϮϦϪ ϑϴϲϩ»
(I ϳϱϩϭϦϲϳϱ, ϯϫϳЀϢϱϽ) 

σ
ρ
ϑω

ρ
ώ
ϓ 2

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. Ϗ
ϰϩϹ

ϩϳϦ ϲϰϯϲϯϢ ϫϬϡϥϫϩ ϫϩϱϰϩϸϡ ϲϯ ϲϫϱϼ
ϳϼ
ϭ (ϴϳϯϰϬϦϮϮϼ

ϭ) ϱЀϥϯϭ.
2. σ

 ϫϡϫϯϭ Ϥϯϥϴ Ϣϼ
Ϭ ϰϯϲϳϱϯϦϮ ϒ

ϯϵ
ϩϪϲϫϩϪ ϲϯϢϯϱ ϣ ϋ

ϩϦϣϦ: 
1) 988, 
2) 1025,
3) 1037,
4) 1113.

3. ϐ
ϯϸϦϭϴ ϴ ϒ

ϯϵ
ϩϪϲϫϯϤϯ ϲϯϢϯϱϡ ϣ ϋ

ϩϦϣϦ Ϣϼ
Ϭϯ 13 ϤϬϡϣ?

4. ϔ
 ϫϡϫϯϤϯ ϶ϱϡϭϡ Ϣϼ

Ϭϡ ϰϱϩϲϳϱϯϦϮϡ ϰϱϦϥϰϯϬϯϧ
ϩϳϦϬϽϮϯ ϰϦϱϣϡЀ ϫϯϬϯϫϯϬϽϮЀ 

Ϯϡ ϑϴϲϩ:
1) ϒ

ϯϢϯϱ ω
ϯϡϮϮϡ ϐ

ϱϦϥϳϦϸϩ ϣ ϐ
ϲϫϯϣϦ, 

2) ϒ
ϰϡϲϡ Ϯϡ ώ

ϦϱϦϥϩϷϦ,
3) ϐ

ϯϫϱϯϣϡ Ϯϡ ώ
ϦϱϬϩ, 

4) ϒ
ϰϡϲϡ ϐ

ϱϦϯϢϱϡϧ
ϦϮϩЀ Ϯϡ ω

ϬϽϩϮϦ.
5. ώ

ϡϨϯϣϩϳϦ ϥϣϦ ϥϱϦϣϮϦϪϹ
ϩϦ ϩϨ ϥϯϹ

ϦϥϹ
ϩ϶ ϥϯ Ϯϡϲ ϫϮϩϤ.

6. ϋϳϯ ϰϱϦϥϰϯϬϯϧ
ϩϳϦϬϽϮϼ

Ϫ ϡϣϳϯϱ «ϐ
ϯϣϦϲϳϩ ϣϱϦϭϦϮϮϼ

϶ ϬϦϳ»?
7. ϋ

ϡϫ ϮϡϨϼ
ϣϡϬϲЀ ϰϦϱϣϼ

Ϫ Ϯϡ ϑϴϲϩ ϲϯϢϯϱ ϲ ϨϯϬϯϳϼ
ϭϩ ϫϴϰϯϬϡϭϩ?

8. σ
 ϫϡϫϩ϶ ϶ϱϡϭϡ϶ ϱϡϢϯϳϡϬ ρ

ϮϥϱϦϪ ϑϴϢϬЂϣ?

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. σ
ϼ
ϸϦϱϫϮϩϳϦ ϬϩϹ

ϮϦϦ ϩϨϯϢϱϡϧ
ϦϮϩϦ ϩ ϯϢϻЀϲϮϩϳϦ ϲϣϯϪ ϣϼ

Ϣϯϱ:

2. Ϗ
ϢϻЀϲϮϩϳϦ, ϣ ϸЂϭ ϨϡϫϬϿ

ϸϡϬϯϲϽ ϱϡϨϬϩϸϩϦ ϡϱ϶ϩϳϦϫϳϴϱϼ
 ϱϡϨϮϼ

϶ Ϲ
ϫϯϬ ϨϯϥϸϦϲϳϣϡ 

ϰϦϱϩϯϥϡ ϵ
ϦϯϥϡϬϽϮϯϪ ϱϡϨϥϱϯϢϬϦϮϮϯϲϳϩ?

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

ϐ
ϱϦϥϲϳϡϣϽϳϦ, ϸϳϯ σ

ϼ
 ϰϱϯϧ

ϩϣϡϦϳϦ Ϯϡ ϳϦϱϱϩϳϯϱϩϩ σ
Ϭϡϥϩϭϩϱϡ ϩ ЀϣϬЀϦϳϦϲϽ 

ϥϱϦϣϮϦϱϴϲϲϫϩϭ ϡϱ϶ϩϳϦϫϳϯϱϯϭ ϰϦϱϩϯϥϡ ϵ
ϦϯϥϡϬϽϮϯϪ ϱϡϨϥϱϯϢϬϦϮϮϯϲϳϩ Ϯϡ ϑϴϲϩ, 

ϫϡϫ ϢϴϥϦϳ ϣϼ
ϤϬЀϥϦϳϽ ϲϯϨϥϡϮϮϼ

Ϫ σ
ϡϭϩ ϶ϱϡϭ ϩ ϫϡϫϯϣϡ ϦϤϯ ϫϯϮϲϳϱϴϫϷϩЀ? ω

Ϩ ϫϡϫϯϤϯ 
ϭϡϳϦϱϩϡϬϡ ϢϴϥϦϳ ϰϯϲϳϱϯϦϮ? ϋ

ϡϫϩϭϩ ϥϦϫϯϱϡϳϩϣϮϼ
ϭϩ ϾϬϦϭϦϮϳϡϭϩ ϴϫϱϡϹ

ϦϮ ϣϮϴϳϱϩ 
ϩ ϲϮϡϱϴϧ

ϩ? 

ϑϦϤϴϬЀϳ.
 ϔϔυ

ϐ
ϱϩϥϴϭϡϪϳϦ ϨϡϥϡϮϩϦ ϥϬЀ ϯϥϮϯϫϬϡϲϲϮϩϫϯϣ ϰϯ ϰϱϯϪϥϦϮϮϼ

ϭ ϳϦϭϡϭ, ϣ ϫϯϳϯϱϯϭ Ϯϴϧ
Ϯϯ 

Ϣϼ
Ϭϯ Ϣϼ

 ϲϯϦϥϩϮϩϳϽ ϲϳϱϦϬϫϡϭϩ ϱϡϨϬϩϸϮϼ
Ϧ ϰϯϮЀϳϩЀ ϩ/ϩϬϩ ϫϡϱϳϩϮϫϩ.
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ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ
ō
ő
ŉŌŖŗ

Śśő
œŉ Ŝřŗ

ŋŖŨ ŘřŎō
ŕ
ŎśŖŤ

Ş ő ŕ
ŎśŉŘřŎō

ŕ
ŎśŖŤ

Ş ŗ
ŊřŉŐŗ

ŋŉśŎŔťŖŤ
Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ύ
ω
ϑϏ

σρ
Ϡ

 ϖ
ϔυ

Ϗ
χ
φ
ϒ
ϓ
σ
φ
ώ
ώ
ρ
Ϡ

 ϋ
ϔό

ϝϓ
ϔ
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    10 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϐ
ϦϱϣϯϢϼ

ϳϮϡЀ ϫϴϬϽϳϴϱϡ ϩ ϥϱϦϣϮϩϦ ϷϩϣϩϬϩϨϡϷϩϩ»
(I ϳϱϩϭϦϲϳϱ, ϯϫϳЀϢϱϽ)

σ
ρ
ϑω

ρ
ώ
ϓ 1

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. σ
 ϫϡϫϯϪ ϲϳϱϡϮϦ Ϯϡ϶ϯϥϩϳϲЀ ϰϡϭЀϳϮϩϫ ϰϦϱϣϯϢϼ

ϳϮϯϤϯ ϩϲϫϴϲϲϳϣϡ ϰϦϺ
Ϧϱϡ ό

ϡϲϫϯ?
1) ω

ϳϡϬϩЀ,
2) τϦϱϭϡϮϩЀ,
3) ϕ

ϱϡϮϷϩЀ,
4) ω

ϲϰϡϮϩЀ.
2. ϋϯϤϥϡ ϣϯϨϮϩϫϬϡ ϷϩϣϩϬϩϨϡϷϩЀ ύ

Ϧϲϯϰϯϳϡϭϩϩ?
1) 4 ϳϼ

ϲ. ϥϯ Ϯ. Ͼ.,     
2) 3 ϳϼ

ϲ. ϥϯ Ϯ. Ͼ.,
3) 2 ϳϼ

ϲ. ϥϯ Ϯ. Ͼ.,
4) 1 ϳϼ

ϲ. ϥϯ Ϯ. Ͼ.
3. Ϗ

ϳ ϫϡϫϯϤϯ ϭϩϵ
ϡ ϣϯϨϮϩϫ ϫϴϬϽϳ ϭЂϱϳϣϼ

϶ ϣ υ
ϱϦϣϮϦϭ φϤϩϰϳϦ?

1) ϭϩϵ
 ϯϢ ρ

ϭϯϮϦ  ϑϡ,  
2) ϭϩϵ

 ϯϢ Ϗ
ϲϩϱϩϲϦ,

3) ϭϩϵ
 ϯ ώ

ϴϳ,
4) ϭϩϵ

 ϯϢ ρ
ϮϴϢϩϲϦ.

4. σ
 ϸЂϭ ϱϡϨϬϩϸϩϦ ϤϯϱϦϬϽϦϵ

ϡ ϩ ϢϡϱϦϬϽϦϵ
ϡ? 

5. ϋ
ϡϫ ϣϼ

ϤϬЀϥϦϬϩ ϩ ϸϳϯ ϯϬϩϷϦϳϣϯϱЀϬϩ «ϰϡϬϦϯϳϩϸϦϲϫϩϦ ϣϦϮϦϱϼ
»?

6. ϒ
ϯϦϥϩϮϩϳϦ ϲϳϱϦϬϫϡϭϩ ϷϩϣϩϬϩϨϡϷϩϿ

 ϩ ϩϨϯϢϱϡϧ
ϦϮϩϦ ϸϦϬϯϣϦϫϡ:

ύ
ϦϲϯϰϯϳϡϭϩЀ

ύ
ϦϲϡϭϦϱϩϫϡ

υ
ϱϦϣϮЀЀ ω

ϮϥϩЀ
υ
ϱϦϣϮϩϪ φϤϩϰϦϳ

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. σ
ϼ
ϸϦϱϫϮϩϳϦ ϬϩϹ

ϮϦϦ ϩ ϯϢϻЀϲϮϩϳϦ σ
ϡϹ

 ϣϼ
Ϣϯϱ:

1) ϣϡϪϹ
ϽϿ

, ςϱϡ϶ϭϡ, Ϲ
ϴϥϱϼ

, ϫϹ
ϡϳϱϩϩ;

2) Ϗ
ϲϩϱϩϲ, ρ

ϭϯϮ ϑϡ, ω
Ϲ
ϳϡϱ, ω

ϲϩϥϡ;
3) ϩϮϫϩ, ϭϡϪЀ, ϓϦϮϯϸϳϩϳϬϡϮ, ϓϦϯϳϩϴϡϫϡϮ.

2. Ϗ
ϢϻЀϲϮϩϳϦ ϱϡϨϬϩϸϩЀ ϣϦϱϳϩϫϡϬϽϮϯϪ ϩ ϤϯϱϩϨϯϮϳϡϬϽϮϯϪ ϭϩϵ

ϯϬϯϤϩϸϦϲϫϯϪ 
ϲϩϲϳϦϭϼ

. ϐ
ϱϩϣϦϥϩϳϦ ϰϱϩϭϦϱϼ

.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

ϐ
ϱϦϥϲϳϡϣϽϳϦ, ϸϳϯ σ

ϼ
 Ϯϡ϶ϯϥϩϳϦϲϽ Ϯϡ ϳϦϱϱϩϳϯϱϩϩ ϥϱϦϣϮϦϦϤϩϰϦϳϲϫϯϤϯ ϶ϱϡϭϡ ρ

ϭϯϮϡ 
ϑϡ ϣ ό

ϴϫϲϯϱϦ, ϯϰϩϹ
ϩϳϦ, ϸϳϯ ϫϯϮϫϱϦϳϮϯ σ

ϼ
 ϣϩϥϩϳϦ. σ

 ϫϡϫϴϿ
 ϩϨ ϦϤϯ ϸϡϲϳϦϪ σ

ϼ
 

Ϣϼ
 Ϩϡ϶ϯϳϦϬϩ ϰϯϪϳϩ ϣ ϰϦϱϣϴϿ

 ϯϸϦϱϦϥϽ?
ϑϦϤϴϬЀϳ.

 ϔϔυ

ϐ
ϱϦϥϲϳϡϣϽϳϦ ϣ ϣϩϥϦ ϲ϶Ϧϭϼ

/ϱϩϲϴϮϫϡ ϰϱϯϷϦϲϲ ϩ ϰϱϩϸϩϮϼ
 ϲϯϨϥϡϮϩЀ ϭϦϲϯϰϯϳϡϭϲϫϩ϶ 

Ϩϩϫϫϴϱϡϳϯϣ. ϒ
ϯϲϳϡϣϽϳϦ ϲ ϰϯϭϯϺ

ϽϿ
 ϮϦЂ ϨϡϥϡϮϩϦ ϩ ϯϷϦϮϩϳϦ ϦϤϯ ϲϬϯϧ

ϮϯϲϳϽ 
ϥϬЀ ϣϼ

ϰϯϬϮϦϮϩЀ ϥϱϴϤϩϭϩ ϴϸϡϺ
ϩϭϩϲЀ.

ύ
ω
ϑϏ

σρ
Ϡ

 ϖ
ϔυ

Ϗ
χ
φ
ϒ
ϓ
σ
φ
ώ
ώ
ρ
Ϡ

 ϋ
ϔό

ϝϓ
ϔ
ϑρ

    10 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ «ϐ

ϯϣϳϯϱϦϮϩϦ ϰϱϯϪϥϦϮϮϯϤϯ ϰϯ ϱϡϨϥϦϬϡϭ
: ϒ

ϩϮϳϦϳϩϸϦϲϫϩϦ ϩϲϫϴϲϲϳϣϡ: 
ϩ϶ ϣϩϥϼ

 ϩ ϯϲϯϢϦϮϮϯϲϳϩ, ϐ
ϯϥ ϲϦϮϽϿ

 ϥϱϴϧ
Ϯϼ

϶ ϭ
ϴϨ» 

(ϣ϶ϯϥϮϯϪ ϫϯϮϳϱϯϬϽ, ϲϦϮϳЀϢϱϽ) 
σ
ρ
ϑω

ρ
ώ
ϓ 2

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϋϯϭϰϯϨϩϷϩЀ – Ͼϳϯ…
1) ϣϨϡϩϭϮϯϦ ϱϡϲϰϯϬϯϧ

ϦϮϩϦ, ϲϯϯϳϮϯϹ
ϦϮϩϦ ϩ ϣϨϡϩϭϯϲϣЀϨϽ ϣϲϦ϶ ϾϬϦϭϦϮϳϯϣ 

ϩϨϯϢϱϡϧ
ϦϮϩЀ;

2) ϲϯϣϯϫϴϰϮϯϲϳϽ ϯϢϺ
ϩ϶ ϸϦϱϳ ϩ ϵ

ϯϱϭϡϬϽϮϼ
϶ ϰϱϩϨϮϡϫϯϣ ϩϲϫϴϲϲϳϣϡ ϫϡϧ

ϥϯϪ 
Ͼϰϯ϶ϩ;
3) ϰϱϡϣϩϬϡ, ϨϡϫϯϮϼ

 ϩ ϲϰϯϲϯϢϼ
 ϱϡϲϰϯϬϯϧ

ϦϮϩЀ ϲϯϲϳϡϣϮϼ
϶ ϸϡϲϳϦϪ ϰϱϯϩϨϣϦϥϦϮϩЀ.

2. ϒ
ϫϯϬϽϫϯ ϰϯϨϩϷϩϪ ϮϯϤ ϲϴϺ

ϦϲϳϣϴϦϳ ϣ ϢϡϬϦϳϦ:
1) 3,  
2) 4, 
3) 5,
4) 6.

3. Ϙ
ϳϯ ϯϳϮϯϲϩϳϲЀ ϫ ϲϭϦϹ

ϡϮϮϼ
ϭ ϣϩϥϡϭ ϩϲϫϴϲϲϳϣϡ: 

1) ϭϴϨϼ
ϫϡ, 

2) ϯϰϦϱϡ,  
3) ϳϡϮϦϷ, 
4) ϧ

ϩϣϯϰϩϲϽ.
4. ϋ

ϡϫ ϮϡϨϼ
ϣϡϬϡϲϽ  ϰϦϱϣϡЀ ϰϯϲϳϡϣϬϦϮϮϡЀ ϯϰϦϱϡ: 

1) «υ
ϡϵ
Ϯϡ», 

2) «Ϟ
ϣϱϩϥϩϫϡ»,

3) «ϑϴϲϬϡϮ ϩ ό
Ͽ
ϥϭϩϬϡ», 

4) «χ
ϩϨϦϬϽ».

5. ϐ
ϦϱϦϸϩϲϬϩϳϦ ϣϩϥϼ

 ϡϮϩϭϡϷϩϩ.
6. ϒ

ϯϦϥϩϮϩϳϦ ϲϳϱϦϬϫϡϭϩ ϵ
ϩϬϽϭ ϩ ϡϣϳϯϱϡ:

«ϐ
ϯϬϩϳϼ

Ϫ ϰϯϬϩϣϡϬϽϺ
ϩϫ»  

χ
ϯϱϧ

 ύ
ϦϬϽϦϲ

«ϐ
ϴϳϦϹ

ϦϲϳϣϩϦ Ϯϡ ό
ϴϮϴ» 

 
υ
Ͼϣϩϥ τϱϩϵϵ

ϩϳ
«ϒ

ϬϯϭϡϮϮϼ
Ϧ ϰϯϢϦϤϩ» 

 
ό
ϴϩ ϩ Ϗ

ϤϿ
ϲϳ ό

Ͽ
ϭϽϦϱϼ

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. σ
ϼ
ϸϦϱϫϮϩϳϦ ϬϩϹ

ϮϦϦ:
1) ϮϡϳϿ

ϱϭϯϱϳ, ϵ
ϱϦϲϫϡ, ϭϯϨϡϩϫϡ, ϣϩϳϱϡϧ

;
2) Ϸϩϱϫ, ϳϦϡϳϱ, ϫϩϮϯ, ϭϴϨϼ

ϫϡ;
3) ϳϡϮϦϷ, ϭϴϨϼ

ϫϡ, ϡϱ϶ϩϳϦϫϳϴϱϡ, ϧ
ϩϣϯϰϩϲϽ.

2. ϋ
ϡϫϯϦ ϩϨ ϰϦϱϦϸϩϲϬϦϮϮϼ

϶ ϰϯϮЀϳϩϪ ϮϦ ϯϳϮϯϲϩϳϲЀ ϫ ϭϴϬϽϳϩϭϦϥϩϪϮϯϭϴ ϩϲϫϴϲϲϳϣϴ 
ϩ ϰϯϸϦϭϴ?

ϋϯϭϰϽϿ
ϳϦϱϮϡЀ Ϥϱϡϵ

ϩϫϡ, Ϥϱϡϵ
ϩϸϦϲϫϩϪ ϥϩϨϡϪϮ, ϡϮϩϭϡϷϩЀ, ϳϦϬϦϣϩϥϦϮϩϦ, 

ϩϮϳϦϱϡϫϳϩϣϮϼ
Ϫ ϰϦϱϵ

ϯϭϡϮϲ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

ϐ
ϱϦϥϲϳϡϣϽϳϦ, ϸϳϯ σ

ϼ
 ϱϦϧ

ϩϲϲϦϱ ϩ ϱϡϢϯϳϡϦϳϦ ϣ ϳϣϯϱϸϦϲϫϯϪ ϤϱϴϰϰϦ ϲ ϫϯϮϫϱϦϳϮϼ
ϭ 

ϫϩϮϯϰϱϯϦϫϳϯϭ. Ϗ
ϰϩϹ

ϩϳϦ Ͼϳϡϰϼ
 σ
ϡϹ

ϦϪ ϱϡϢϯϳϼ
, ϳϱϴϥϮϯϲϳϩ, ϲ ϫϯϳϯϱϼ

ϭϩ σ
ϼ

 
ϭϯϧ

ϦϳϦ ϲϳϯϬϫϮϴϳϽϲЀ, ϲϱϦϥϲϳϣϡ ϣϼ
ϱϡϨϩϳϦϬϽϮϯϲϳϩ, ϫϯϳϯϱϼ

Ϧ ϢϴϥϦϳϦ ϩϲϰϯϬϽϨϯϣϡϳϽ 
ϥϬЀ ϲϯϨϥϡϮϩЀ ϶ϴϥϯϧ

ϦϲϳϣϦϮϮϯϤϯ ϯϢϱϡϨϡ.

ϑϦϤϴϬЀϳ.
 ϔϔυ

Ϗ
ϷϦϮϩϳϦ ϩϭϦϿ

Ϻ
ϩϦϲЀ ϴ σ

ϡϲ ϨϮϡϮϩЀ ϰϯ ϣϩϥϦϯϩϲϫϴϲϲϳϣϴ. Ϙ
ϳϯ σ

ϼ
 ϰϯϭϮϩϳϦ ϶ϴϧ

Ϧ 
ϣϲϦϤϯ? Ϙ

ϳϯ ϮϦϯϢ϶ϯϥϩϭϯ ϲϥϦϬϡϳϽ, ϸϳϯϢϼ
 ϣϯϲϰϯϬϮϩϳϽ ϨϮϡϮϩЀ?
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ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ύ
ω
ϑϏ

σρ
Ϡ

 ϖ
ϔυ

Ϗ
χ
φ
ϒ
ϓ
σ
φ
ώ
ώ
ρ
Ϡ

 ϋ
ϔό

ϝϓ
ϔ
ϑρ

    11 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ «ϐ

ϯϣϳϯϱϦϮϩϦ ϰϱϯϪϥϦϮϮϯϤϯ ϰϯ ϱϡϨϥϦϬϡϭ
: 

ϖ
ϴϥϯϧ

ϦϲϳϣϦϮϮϡЀ ϫϴϬϽϳϴϱϡ ϰϦϱϣϯϢϼ
ϳϮϯϤϯ ϭ

ϩϱϡ, ϖ
ϴϥϯϧ

ϦϲϳϣϦϮϮϡЀ ϫϴϬϽϳϴϱϡ υ
ϱϦϣϮϦϤϯ ϭ

ϩϱϡ, 
ρ
ϮϳϩϸϮϯϲϳϽ, ϖ

ϴϥϯϧ
ϦϲϳϣϦϮϮϡЀ ϫϴϬϽϳϴϱϡ ϒ

ϱϦϥϮϩ϶ ϣϦϫϯϣ, ϖ
ϴϥϯϧ

ϦϲϳϣϦϮϮϡЀ ϫϴϬϽϳϴϱϡ 
υ
ϡϬϽϮϦϤϯ ϩ ςϬϩϧ

ϮϦϤϯ σ
ϯϲϳϯϫϡ ϣ ϒ

ϱϦϥϮϩϦ ϣϦϫϡ»
 (ϣ϶ϯϥϮϯϪ ϫϯϮϳϱϯϬϽ, ϲϦϮϳЀϢϱϽ)

σ
ρ
ϑω

ρ
ώ
ϓ 1

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϋϯϤϯ ϸϡϺ
Ϧ ϣϲϦϤϯ ϩϨϯϢϱϡϧ

ϡϬϩ ϮϡϲϫϡϬϽϮϼ
Ϧ ϱϩϲϴϮϫϩ ϰϦϱϩϯϥϡ ϰϡϬϦϯϬϩϳϡ?

2. ϒ
ϵ
ϩϮϫϲ – Ͼϳϯ ϫϡϭϦϮϮϯϦ ϲϯϯϱϴϧ

ϦϮϩϦ ϣ ϣϩϥϦ
1) ϬϽϣϡ ϲ ϤϯϬϯϣϯϪ ϸϦϬϯϣϦϫϡ;
2) ϸϦϬϯϣϦϫϡ ϲ ϤϯϬϯϣϯϪ Ϲ

ϡϫϡϬϡ;
3) ϫϯϹ

ϫϩ ϲ ϤϯϬϯϣϯϪ ϸϦϬϯϣϦϫϡ.
3. ϒ

ϯϯϳϮϦϲϩϳϦ ϮϡϨϣϡϮϩϦ ϡϱ϶ϩϳϦϫϳϴϱϮϯϤϯ ϲϯϯϱϴϧ
ϦϮϩЀ ϩ ϷϩϣϩϬϩϨϡϷϩϿ

:
1) ϋ

ϡϮϥϡϱϽЀ ύ
ϡ϶ϡϥϦϣϡ ϣ ϋ

϶ϡϥϧ
ϴϱϡ϶ϯ; 

 
ϡ) υ

ϱϦϣϮϩϪ φϤϩϰϦϳ;
2) ψϩϫϫϴϱϡϳ Ϟ

ϳϦϭϦϮϡϮϫϩ;  
 

 
Ϣ) υ

ϱϦϣϮЀЀ ω
ϮϥϩЀ;

3) ϖ
ϱϡϭ ϔϩϷϩϬϯϰϯϸϳϬϩ; 

 
 

 
ϣ ) ύ

ϦϲϯϰϯϳϡϭϩЀ;
4) ϖ

ϱϡϭ ρ
ϭϯϮϡ ϑϡ ϣ ϋ

ϡϱϮϡϫϦ. 
 

 
Ϥ) ύ

ϦϲϡϭϦϱϩϫϡ.
4. υ

ϦϣϴϹ
ϫϩ-ϲϳϡϳϴϩ, ϰϯϥϥϦϱϧ

ϩϣϡϿ
Ϻ
ϩϦ ϫϱϼ

Ϲ
ϴ ϥϱϦϣϮϦϤϱϦϸϦϲϫϯϤϯ ϶ϱϡϭϡ, 

ϮϡϨϼ
ϣϡϿ

ϳϲЀ
1) ϫϴϱϯϲϼ

,
2) ϫϯϱϼ

,
3) ϫϡϱϩϡϳϩϥϼ

,
4) ϡϳϬϡϮϳϼ

.
5. Ϟ

ϳϯϳ ϰϡϭЀϳϮϩϫ ϡϱ϶ϩϳϦϫϳϴϱϼ
 – ϲϩϮϳϦϨ ϶ϴϥϯϧ

ϦϲϳϣϦϮϮϯϤϯ ϯϰϼ
ϳϡ ρ

ϮϳϩϸϮϯcϳϩ 
ϩ ϣϯϨϨϱϦϮϩϪ ϶ϱϩϲϳϩϡϮϲϳϣϡ: «ϯϮ ϣϦϬϩϫ ϰϯ ϱϡϨϭϦϱϡϭ: ϥϩϡϭϦϳϱ ϫϴϰϯϬϡ ϯϫϯϬϯ 
32 ϭϦϳϱϯϣ, ϡ ϦϤϯ ϫϯϬϽϷϯ-ϯϲϮϯϣϡϮϩϦ ϰϯϥϮЀϳϯ Ϯϡ ϣϼ

ϲϯϳϴ 14-Ͼϳϡϧ
ϮϯϤϯ ϥϯϭϡ  (ϢϯϬϦϦ 

40 ϭϦϳϱϯϣ)»:
1) ϒ

ϯϵ
ϩϪϲϫϩϪ ϲϯϢϯϱ ϣ ϐ

ϯϬϯϷϫϦ;
2) ϒ

ϯϵ
ϩϪϲϫϩϪ ϲϯϢϯϱ ϣ ϋϯϮϲϳϡϮϳϩϮϯϰϯϬϦ;

3) ϒ
ϯϵ

ϩϪϲϫϩϪ ϲϯϢϯϱ ϣ ϋ
ϩϦϣϦ;

4) ϒ
ϯϵ

ϩϪϲϫϩϪ ϲϯϢϯϱ ϣ ώ
ϯϣϤϯϱϯϥϦ.

6. ω
ϲϫϴϲϲϳϣϯ ϒ

ϱϦϥϮϦϣϦϫϯϣϽЀ ϰϱϯϮϩϫϮϴϳϯ ϥϴ϶ϯϭ
1) ϲϩϭϣϯϬϩϫϩ, 
2) ϭϩϵ

ϯϬϯϤϩϩ, 
3) Ϯϡϴϫϩ.  

7. Ϗ
ϳϬϩϸϩϳϦϬϽϮϼ

Ϧ ϸϦϱϳϼ
 σ
ϯϨϱϯϧ

ϥϦϮϩЀ:
1) ϲϣЀϨϽ ϫϴϬϽϳϴϱϼ

 ϩ ϱϦϬϩϤϩϩ, ϰϯϥϸϩϮϦϮϩϦ ϸϦϬϯϣϦϫϡ ϷϦϱϫϣϩ;
2) ϰϯϥϱϡϧ

ϡϮϩϦ ρ
ϮϳϩϸϮϯϲϳϩ, ϬϩϹ

ϦϮϩϦ ϸϦϬϯϣϦϫϡ ϰϱϡϣϡ Ϯϡ ϱϡϨϣϩϳϩϦ ϲϣϯϩ϶ 
ϲϰϯϲϯϢϮϯϲϳϦϪ;
3) ϲϣϦϳϲϫϩϪ ϶ϡϱϡϫϳϦϱ ϫϴϬϽϳϴϱϼ

, ϤϴϭϡϮϩϨϭ, ϯϢϱϡϺ
ϦϮϩϦ ϫ ρ

ϮϳϩϸϮϯϲϳϩ.
ύϦϳϡϰϱϦϥϭϦϳϮϼϦ 

ϱϦϨϴϬϽϳϡϳϼ

ϐϯ ϨϮϡ ϣϡ ϳ.
ϔϔυ 

σ
ϼ
ϸϦϱϫϮϩϳϦ ϬϩϹ

ϮϦϦ ϩ ϯϢϻЀϲϮϩϳϦ ϲϣϯϪ ϣϼ
Ϣϯϱ:

1) ϷϦϬϬϡ, ϵ
ϱϩϨ, ϫϡϱϮϩϨ, ϡϱ϶ϩϳϱϡϣ;

2) ϰϦϱϩϰϳϦϱ, ϳϱϩϴϭϵ
ϡϬϽϮϡЀ ϡϱϫϡ, ϳϦϱϭϼ

, ϡϫϣϦϥϴϫ; 
3) ϲϳϱϦϬϽϸϡϳϼ

Ϧ ϡϱϫϩ, ϣϩϳϱϡϧ
, ϵ

ϱϯϮϳϯϮ, ϰϯϱϳϡϬ;
4) ϮϦϵ

ϼ
, ϫϴϰϯϬ, ϡϰϲϩϥϼ

, ϡϱϫϢϴϳϡϮϼ
.

ύ
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    10 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ϐ
ϦϱϣϯϢϼ

ϳϮϡЀ ϫϴϬϽϳϴϱϡ ϩ ϥϱϦϣϮϩϦ ϷϩϣϩϬϩϨϡϷϩϩ»
(I ϳϱϩϭϦϲϳϱ, ϯϫϳЀϢϱϽ)

σ
ρ
ϑω

ρ
ώ
ϓ 2

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. σ
 ϫϡϫϯϪ ϲϳϱϡϮϦ Ϯϡ϶ϯϥϩϳϲЀ ϰϡϭЀϳϮϩϫ ϰϦϱϣϯϢϼ

ϳϮϯϤϯ ϩϲϫϴϲϲϳϣϡ ϰϦϺ
Ϧϱϡ 

ρ
ϬϽϳϡϭϩϱϡ?

1) ω
ϳϡϬϩЀ,

2) τϦϱϭϡϮϩЀ,
3) ϕ

ϱϡϮϷϩЀ,
4) ω

ϲϰϡϮϩЀ.
2. ω

Ϩ ϸϦϤϯ ϲϳϱϯϩϬϲЀ Ϩϩϫϫϴϱϡϳ?
1) ϩϨ ϫϡϭϦϮϮϼ

϶ ϢϬϯϫϯϣ,  
2) ϩϨ ϯϢϯϧ

ϧ
ϦϮϮϯϤϯ ϫϩϱϰϩϸϡ,  

3) ϩϨ ϫϩϱϰϩϸϡ-ϲϼ
ϱϷϡ,  

4) ϩϨ ϩϨϣϦϲϳϮЀϫϡ.
3. ϋ

ϡϫ ϮϡϨϼ
ϣϡϬϲЀ ϴϲϦϸϦϮϮϼ

Ϫ ϰϱϯϯϢϱϡϨ ϰϩϱϡϭϩϥ ϣ υ
ϱϦϣϮϦϭ φϤϩϰϳϦ?

1) ϭϯϬϦϬϽϮЀ,  
2) ϯϢϦϬϩϲϫ,  
3) ϭϡϲϳϡϢϡ, 
4) ϰϩϬϯϮ.

4. ϋ
ϡϫ ϮϡϨϼ

ϣϡϦϳϲЀ ϫϬϡϲϲϩϸϦϲϫϡЀ  ϵ
ϯϱϭϡ ϢϴϥϥϩϪϲϫϯϤϯ ϫϴϬϽϳϯϣϯϤϯ ϲϯϯϱϴϧ

ϦϮϩЀ?
5. ώ

ϡϨϯϣϩϳϦ ϲϡϭϼ
Ϫ ϩϨϣϦϲϳϮϼ

Ϫ ϭϦϤϡϬϩϳ ϣ σ
ϦϬϩϫϯϢϱϩϳϡϮϩϩ.

6. ώ
ϡϪϥϩϳϦ ϲϯϯϳϮϯϹ

ϦϮϩϦ ϭϦϧ
ϥϴ ϷϩϣϩϬϩϨϡϷϩϦϪ ϩ ϡϱ϶ϩϳϦϫϳϴϱϮϯϪ ϰϯϲϳϱϯϪϫϯϪ:

ϡ) υ
ϱϦϣϮЀЀ ω

ϮϥϩЀ
Ϣ) ύ

ϦϲϯϰϯϳϡϭϩЀ
ϣ) υ

ϱϦϣϮϩϪ φϤϩϰϦϳ
Ϥ) ύ

ϦϲϡϭϦϱϩϫϡ

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

1. σ
ϼ
ϸϦϱϫϮϩϳϦ ϬϩϹ

ϮϦϦ ϩ ϯϢϻЀϲϮϩϳϦ ϣϡϹ
 ϣϼ

Ϣϯϱ:
1) ςϱϡ϶ϭϡ, ϙ

ϩϣϡ, σ
ϩϹ

Ϯϴ, ϣϡϪϹ
ϽϿ

;
2) ω

Ϲ
ϳϡϱ, Ϗ

ϲϩϱϩϲ, Ϟ
ϮϬϩϬϽ, Ϟ

Ϯϫϩ;
3) ϓϬϡϬϯϫ, ϔϩϷϩϬϯϰϯϸϳϬϩ, ϓϦϮϯϸϳϩϳϬϡϮ, ϓϯϮϡϳϩϴ.

2. Ϗ
ϢϻЀϲϮϩϳϦ ϤϬϡϣϮϼ

Ϧ ϯϳϬϩϸϩЀ ϫϯϲϭϯϤϯϮϩϸϦϲϫϩ϶ ϭϩϵ
ϯϣ ϯϳ ϥϱϴϤϩ϶. ϐ

ϱϩϣϦϥϩϳϦ 
ϰϱϩϭϦϱϼ

.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

ϐ
ϱϦϥϲϳϡϣϽϳϦ, ϸϳϯ σ

ϼ
 Ϯϡ϶ϯϥϩϳϦϲϽ Ϯϡ ϳϦϱϱϩϳϯϱϩϩ ϭϦϲϡϭϦϱϩϫϡϮϲϫϯϤϯ ϫϯϭϰϬϦϫϲϡ 

ϐ
ϡϬϦϮϫϦ, ϯϰϩϹ

ϩϳϦ, ϸϳϯ ϫϯϮϫϱϦϳϮϯ σ
ϼ

 ϣϩϥϩϳϦ. σ
 ϫϡϫϴϿ

 ϩϨ ϦϤϯ ϸϡϲϳϦϪ ϩϬϩ ϣ ϫϡϫϯϪ 
ϡϱ϶ϩϳϦϫϳϴϱϮϼ

Ϫ ϯϢϻϦϫϳ σ
ϼ

 Ϣϼ
 Ϩϡ϶ϯϳϦϬϩ ϰϯϪϳϩ ϣ ϰϦϱϣϴϿ

 ϯϸϦϱϦϥϽ?

ϑϦϤϴϬЀϳ.
 ϔϔυ

ϐ
ϱϦϥϲϳϡϣϽϳϦ ϣ ϣϩϥϦ ϲ϶Ϧϭϼ

/ϱϩϲϴϮϫϡ ϱϡϨϣϩϳϩϦ ϰϦϱϣϯϢϼ
ϳϮϯϪ ϫϴϬϽϳϴϱϼ

. ϒ
ϯϲϳϡϣϽϳϦ 

ϲ ϰϯϭϯϺ
ϽϿ

 ϮϦЂ ϨϡϥϡϮϩϦ ϩ ϯϷϦϮϩϳϦ ϦϤϯ ϲϬϯϧ
ϮϯϲϳϽ ϥϬЀ ϣϼ

ϰϯϬϮϦϮϩЀ ϥϱϴϤϩϭϩ 
ϴϸϡϺ

ϩϭϩϲЀ.
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    11 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ «ϐ

ϯϣϳϯϱϦϮϩϦ ϰϱϯϪϥϦϮϮϯϤϯ ϰϯ ϱϡϨϥϦϬϡϭ
: 

ϖ
ϴϥϯϧ

ϦϲϳϣϦϮϮϡЀ ϫϴϬϽϳϴϱϡ ϰϦϱϣϯϢϼ
ϳϮϯϤϯ ϭ

ϩϱϡ, ϖ
ϴϥϯϧ

ϦϲϳϣϦϮϮϡЀ ϫϴϬϽϳϴϱϡ υ
ϱϦϣϮϦϤϯ ϭ

ϩϱϡ, 
ρ
ϮϳϩϸϮϯϲϳϽ, ϖ

ϴϥϯϧ
ϦϲϳϣϦϮϮϡЀ ϫϴϬϽϳϴϱϡ ϒ

ϱϦϥϮϩ϶ ϣϦϫϯϣ, ϖ
ϴϥϯϧ

ϦϲϳϣϦϮϮϡЀ ϫϴϬϽϳϴϱϡ 
υ
ϡϬϽϮϦϤϯ ϩ ςϬϩϧ

ϮϦϤϯ σ
ϯϲϳϯϫϡ ϣ ϒ

ϱϦϥϮϩϦ ϣϦϫϡ»
(ϣ϶ϯϥϮϯϪ ϫϯϮϳϱϯϬϽ, ϲϦϮϳЀϢϱϽ)

σ
ρ
ϑω

ρ
ώ
ϓ 2

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϋϯϤϯ ϸϡϺ
Ϧ ϣϲϦϤϯ ϩϨϯϢϱϡϧ

ϡϬϩ ϮϡϲϫϡϬϽϮϼ
Ϧ ϱϩϲϴϮϫϩ ϰϦϱϩϯϥϡ ϭϦϨϯϬϩϳϡ?

2. ϋ
ϡϫ ϮϡϨϼ

ϣϡϬϲЀ ϲϯϬϮϦϸϮϼ
Ϫ ϢϯϤ ϣ υ

ϱϦϣϮϦϭ φϤϩϰϳϦ?
1) ϖ

ϯϱ, 
2) Ϗ

ϲϩϱϩϲ, 
3) ϑϡ,   
4) ϒ

Ϧϳ.
3. χ

ϦϮϲϫϩϦ ϲϳϡϳϩϸϮϼ
Ϧ ϲϫϴϬϽϰϳϴϱϼ

 υ
ϱϦϣϮϦϪ τϱϦϷϩϩ ϰϦϱϩϯϥϡ ϡϱ϶ϡϩϫϩ ϮϡϨϼ

ϣϡϬϩϲϽ:
1) ϫϴϱϯϲϼ

,
2) ϫϯϱϼ

,
3) ϫϡϱϩϡϳϩϥϼ

,
4) ϡϳϬϡϮϳϼ

.
4. Ϗ

ϲϮϯϣϮϯϦ ϣϬϩЀϮϩϦ Ϯϡ ϩϲϫϴϲϲϳϣϯ υ
ϱϦϣϮϦϪ ϑϴϲϩ ϯϫϡϨϡϬϯ:

1) ϩϲϫϴϲϲϳϣϯ ψϡϰϡϥϮϯϪ φϣϱϯϰϼ
;

2) ϩϲϫϴϲϲϳϣϯ υ
ϱϦϣϮϦϤϯ σ

ϯϲϳϯϫϡ ;
3) ϩϲϫϴϲϲϳϣϯ σ

ϩϨϡϮϳϩϩ;
4) ϩϲϫϴϲϲϳϣϯ ρ

ϮϳϩϸϮϯϲϳϩ.
5. ϋϴϬϽϳϴϱϮϯϦ ϳϦϸϦϮϩϦ σ

ϯϨϱϯϧ
ϥϦϮϩϦ ϰϱϯϳϩϣϯϰϯϲϳϡϣϩϬϯ ϷϦϱϫϯϣϮϯϪ ϩϥϦϯϬϯϤϩϩ 

ϫϴϬϽϳ Ϙ
ϦϬϯϣϦϫϡ, ϯϳϲϿ

ϥϡ ϮϡϨϣϡϮϩϦ:
1) ϱϦϵ

ϯϱϭϡϷϩЀ;
2) ϩϮϳϴϩϳϩϣϩϨϭ;
3) ϤϴϭϡϮϩϨϭ;
4) ϱϯϭϡϮϳϩϨϭ.

6. ϒ
ϱϦϥϩ ϱϡϢϯϳ ϾϳϯϤϯ ϶ϴϥϯϧ

Ϯϩϫϡ – «ϐ
ϯϷϦϬϴϪ ω

ϴϥϼ
», «Ϗ

ϰϬϡϫϩϣϡϮϩϦ ϖ
ϱϩϲϳϡ» 

ϩ ϥϱϴϤϩϦ (ϐ
ϱϯϳϯϱϦϮϦϲϲϡϮϲ):

1) ςϱϴϮϦϬϬϦϲϫϩ;
2) υ

ϧ
ϯϳϳϯ;

3) ςϯϳϳϩϸϦϬϬϩ.

7. ϔϲϳϡϮϯϣϩϳϦ ϲϯϯϳϮϯϹ
ϦϮϩϦ Ͼϰϯ϶, ϲϳϩϬϦϪ ϩ ϶ϴϥϯϧ

ϦϲϳϣϦϮϮϼ
϶ ϭϦϳϯϥϯϣ 

ϰϱϦϥϬϯϧ
ϦϮϮϼ

ϭ ϯϰϱϦϥϦϬϦϮϩЀϭ, ϲϯϲϳϡϣϩϣ ϰϡϱϼ
 ϩϨ Ϸϩϵ

ϱ ϩ Ϣϴϫϣ:
1) σ

 ϯϲϮϯϣϦ ϭϩϱϯϣϯϨϨϱϦϮϩЀ – ϰϱϦϥϲϳϡϣϬϦϮϩϦ ϯ ϲϴϺ
ϦϲϳϣϯϣϡϮϩϩ ϥϣϴ϶ 

ϭϩϱϯϣ (ϥϴϡϬϩϨϭ). σ
ϨϡϩϭϯϰϱϯϮϩϫϮϯϣϦϮϩϦ ϨϦϭϮϯϤϯ ϩ ϰϯϳϴϲϳϯϱϯϮϮϦϤϯ. 

σ
 ϡϱ϶ϩϳϦϫϳϴϱϦ – 2 ϣϦϥϴϺ

ϩ϶ ϲϳϩϬЀ – ϱϯϭϡϮϲϫϩϪ ϩ ϤϯϳϩϸϦϲϫϩϪ. ϐ
ϯЀϣϬϦϮϩϦ 

ϲϣϦϳϲϫϯϪ ϬϩϳϦϱϡϳϴϱϼ
, ϰϯϾϨϩϩ ϳϱϴϢϡϥϴϱϯϣ; ϰϯЀϣϬϦϮϩϦ ϬϩϳϴϱϤϩϸϦϲϫϯϪ ϥϱϡϭϼ

. 
ϓϦϬϯ ϸϦϬϯϣϦϫϡ ϲϸϩϳϡϬϯϲϽ ϣϭϦϲϳϩϬϩϺ

Ϧϭ ϤϱϦ϶ϡ ϩ ϰϯϱϯϫϡ. ω
ϲϫϴϲϲϳϣϯ ϰϯϥϸϩϮЀϬϯϲϽ 

ϷϦϱϫϣϩ. σ
ϦϥϴϺ

ϩϪ ϣϩϥ ϩϲϫϴϲϲϳϣϡ – ϡϱ϶ϩϳϦϫϳϴϱϡ. ϖ
ϱϡϭ – «ϢϩϢϬϩЀ ϣ ϫϡϭϮϦ».

2) ϐ
ϱϩϹ

ϦϥϹ
ϡЀ  Ϯϡ ϲϭϦϮϴ ϥϱϦϣϮϩϭ, ϰϦϱϣϯϢϼ

ϳϮϼ
ϭ ϷϩϣϩϬϩϨϡϷϩЀϭ «ϯϢϱϡϨϷϯϣϡЀ, 

ϫϬϡϲϲϩϸϦϲϫϡЀ» Ͼϰϯ϶ϡ ϣ ϲϫϴϬϽϰϳϴϱϦ, ϡϱ϶ϩϳϦϫϳϴϱϦ, ϬϩϳϦϱϡϳϴϱϦ, ϵϩϬϯϲϯϵϩϩ, 
ϯϱϡϳϯϱϲϫϯϭ ϩϲϫϴϲϲϳϣϦ. Ϟ

ϳϯ ϫϯϬϼ
ϢϦϬϽ ϣϲϦϪ ϦϣϱϯϰϦϪϲϫϯϪ ϷϩϣϩϬϩϨϡϷϩϩ. Ϗ

ϲϮϯϣϡ 
϶ϴϥϯϧ

ϦϲϳϣϦϮϮϯϪ ϫϴϬϽϳϴϱϼ
 ϣ Ͼϳϴ Ͼϰϯ϶ϴ – ϭϩϵ. ω

ϥϦϡϬϯϭ ϲϳϡϬ ϯϢϱϡϨ ϸϦϬϯϣϦϫϡ-
Ϥϱϡϧ

ϥϡϮϩϮϡ, ϱϡϨϣϩϳϯϤϯ ϤϡϱϭϯϮϩϸϦϲϫϩ ϩ ϥϴ϶ϯϣϮϯ. ϙ
ϦϥϦϣϱϼ

 ϾϳϯϪ Ͼϰϯ϶ϩ ϭϮϯϤϯ 
ϣϦϫϯϣ ϣϥϯ϶ϮϯϣϬЀϬϩ ϰϯϾϳϯϣ ϩ ϶ϴϥϯϧ

Ϯϩϫϯϣ, ϥϱϡϭϡϳϴϱϤϯϣ ϩ ϫϯϭϰϯϨϩϳϯϱϯϣ, ϱϯϧ
ϥϡЀ 

ϰϱϦϥϲϳϡϣϬϦϮϩϦ ϯ ϭϩϱϦ ϲϯϣϦϱϹ
ϦϮϮϯϪ ϫϱϡϲϯϳϼ

 ϩ ϲϩϬϦ ϸϦϬϯϣϦϸϦϲϫϯϤϯ ϱϡϨϴϭϡ.

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϋϯϭ ϭϴ Ϯϩ ϫ.
ϔϔυ

ϐ
ϱϦϥϲϳϡϣϽϳϦ, ϸϳϯ σ

ϼ
 ϶ϴϥϯϧ

Ϯϩϫ ϥϱϦϣϮϦϤϯ φϤϩϰϳϡ ϩ σ
ϡϭ ϥϡϮϯ ϨϡϥϡϮϩϦ ϱϡϲϰϩϲϡϳϽ 

ϲϯϯϱϴϧ
ϦϮϩϦ Ϯϡ ϨϡϰϡϥϮϯϭ ϢϦϱϦϤϴ ώ

ϩϬϡ. Ϙ
ϳϯ Ͼϳϯ ϢϴϥϦϳ Ϩϡ ϲϯϯϱϴϧ

ϦϮϩϦ, ϫϡϫϯϪ 
ϳϦ϶ϮϩϫϯϪ σ

ϼ
 ϢϴϥϦϳϦ ϰϯϬϽϨϯϣϡϳϽϲЀ, ϫϡϫϩϦ ϲϿ

ϧ
Ϧϳϼ

 ϩϨϯϢϱϡϧ
ϡϳϽ?

ϑϦ Ϥϴ ϬЀ ϳ.
ϔϔυ

Ϗ
ϷϦϮϩϳϦ ϩϭϦϿ

Ϻ
ϩϦϲЀ ϴ σ

ϡϲ ϨϮϡϮϩЀ ϰϯ ϡϱ϶ϩϳϦϫϳϴϱϦ Ϥϯϳϩϫϩ ϲϱϦϥϮϦϣϦϫϯϣϯϪ φϣϱϯϰϼ
 

ϩ ϲϯϲϳϡϣϽϳϦ ϨϡϥϡϮϩϦ ϥϬЀ ϲϣϯϩ϶ ϯϥϮϯϫϬϡϲϲϮϩϫϯϣ, ϫϯϳϯϱϯϦ, ϰϯ σ
ϡϹ

Ϧϭϴ ϭϮϦϮϩϿ
, ϩϭ 

ϢϴϥϦϳ ϮϦ ϲϬϯϧ
Ϯϯ ϱϦϹ

ϩϳϽ.
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    11 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ: «ω
ϲϫϴϲϲϳϣϯ σ

ϯϨϱϯϧ
ϥϦϮϩЀ»

(I ϳϱϩϭϦϲϳϱ, ϯϫϳЀϢϱϽ)
σ
ρ
ϑω

ρ
ώ
ϓ 1

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ψϡϰϩϹ
ϩϳϦ ϣ ϰϱϡϣϩϬϽϮϯϭ ϰϯϱЀϥϫϦ ϮϡϨϣϡϮϩЀ ϣϦϫϯϣ ϰϦϱϩϯϥϯϣ ϩϲϫϴϲϲϳϣϡ 

σ
ϯϨϱϯϧ

ϥϦϮϩЀ:
ϐ
ϱϯϳϯϱϦϮϦϲϲϡϮϲ;

ϑϡϮϮϦϦ σ
ϯϨϱϯϧ

ϥϦϮϩϦ;
σ
ϼ
ϲϯϫϯϦ σ

ϯϨϱϯϧ
ϥϦϮϩϦ;

ϐ
ϯϨϥϮϦϦ σ

ϯϨϱϯϧ
ϥϦϮϩϦ.

2. ϋϳϯ ϲϫϯϮϲϳϱϴϩϱϯϣϡϬ ϨϮϡϭϦϮϩϳϼ
Ϫ ϫϴϰϯϬ ϒ

ϡϮϳϡ-ύ
ϡϱϩЀ ϥϦϬϽ ϕ

ϽϯϱϦ: 
1) ύ

ϩϫϦϬϡϮϥϧ
ϦϬϯ; 

2) ύ
ϡϨϡϸϸϯ ςϴϯϮϡϱϱϯϳϩ;

3) ϕ
ϩϬϩϰϰϯ ςϱϴϮϦϬϬϦϲϫϩ;

4) ό
ϦϯϮ ςϡϳϳϩϲϳϡ ρ

ϬϽϢϦϱϳϩ.
3. «υ

ϡϣϩϥ», «ϐ
ϩϱ ω

ϱϯϥϡ» – Ͼϳϯ ϲϫϴϬϽϰϳϴϱϮϼ
Ϧ ϰϱϯϩϨϣϦϥϦϮϩЀ ϫϡϫϯϤϯ ϡϣϳϯϱϡ:

1) ρ
ϱϮϯϬϽϵ

ϯ ϥϩ ϋ
ϡϭϢϩϯ; 

2) υ
ϯϮϡϳϦϬϬϯ;  

3) ύ
ϩϫϦϬϡϮϥϧ

ϦϬϯ;  
4) χ

ϡϮ τϴϧ
ϯϮ.

4. ώ
ϡ ϫϡϫϩϦ ϲϿ

ϧ
Ϧϳϼ

 ϣϼ
ϰϯϬϮϦϮϡ ϱϯϲϰϩϲϽ ϒ

ϩϫϲϳϩϮϲϫϯϪ ϫϡϰϦϬϬϼ
?

5. ώ
ϡϨϯϣϩϳϦ ϲϫϴϬϽϰϳϯϱϡ σ

ϯϨϱϯϧ
ϥϦϮϩЀ ϣϯ ϕ

ϱϡϮϷϩϩ, ϡϣϳϯϱϡ «ϕ
ϯϮϳϡϮϡ Ϯϩϭϵ

».
6. ϒ

ϯϰϯϲϳϡϣϽϳϦ ϡϣϳϯϱϡ ϩ ϧ
ϩϣϯϰϩϲϮϯϦ ϰϱϯϩϨϣϦϥϦϮϩϦ:

«ϒ
ϩϫϲϳϩϮϲϫϡЀ ϭϡϥϯϮϮϡ» 

 
ςϯϲ϶

«ϋϯϱϡϢϬϽ ϥϴϱϡϫϯϣ» 
 

ϓϩϷϩϡϮ
«ω

ϲϷϦϬϦϮϩϦ ϳϦϮϽϿ
» 

 
ϑϡϵ

ϡϾϬϽ
«υ

ϡϮϡЀ» 
 

 
 

ύ
ϡϨϡϸϸϯ

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯ ϨϮϡ ϣϡ ϳ.
 ϔϔυ 

1. σ
ϼ
ϸϦϱϫϮϩϳϦ ϬϩϹ

ϮϿ
Ͽ

 ϫϡϱϳϩϮϴ ϩ ϯϢϻЀϲϮϩϳϦ ϲϣϯϪ ϣϼ
Ϣϯϱ.

2. ϐ
ϱϯϣϦϥϩϳϦ ϲϱϡϣϮϩϳϦϬϽϮϼ

Ϫ ϡϮϡϬϩϨ ϧ
ϩϣϯϰϩϲϮϯϪ ϭϡϮϦϱϼ

 ϶ϴϥϯϧ
Ϯϩϫϯϣ 

ϩϳϡϬϽЀϮϲϫϯϤϯ ϩ ϮϩϥϦϱϬϡϮϥϲϫϯϤϯ σ
ϯϨϱϯϧ

ϥϦϮϩЀ, ϯϳϣϦϸϡЀ Ϯϡ ϣϯϰϱϯϲϼ
, ϫϡϫ ϲϳϱϯϩϳϲЀ 

ϫϯϭϰϯϨϩϷϩЀ, ϫϡϫ ϣϼ
ϥϦϬЀϦϳϲЀ ϤϬϡϣϮϯϦ ϣ ϫϡϱϳϩϮϦ, ϫϡϫϩϦ ϩϨϯϢϱϡϧ

ϡϿ
ϳϲЀ ϲϿ

ϧ
Ϧϳϼ

, 
ϫϡϫ ϰϯϫϡϨϡϮ ϵ

ϯϮ, ϦϲϳϽ Ϭϩ ϱϡϨϬϩϸϩЀ ϣ ϳϦ϶ϮϩϫϦ ϰϩϲϽϭϡ. ϑϦϨϴϬϽϳϡϳϼ
 ϨϡϰϩϹ

ϩϳϦ 
ϣ ϳϡϢϬϩϷϴ.ω

ϳϡϬϽЀϮϲϫϡЀ ϧ
ϩϣϯϰϩϲϽ

ώ
ϩϥϦϱϬϡϮϥϲϫϡЀ ϧ

ϩϣϯϰϩϲϽ

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)
ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

3) «Ϟ
ϰϯ϶ϡ, ϫϯϳϯϱϡЀ Ϯϴϧ

ϥϡϬϡϲϽ ϣ ϳϩϳϡϮϡ϶ ϩ ϰϯϱϯϥϩϬϡ ϳϩϳϡϮϯϣ ϰϯ ϲϩϬϦ 
ϭϼ

ϲϬϩ, ϲϳϱϡϲϳϩ ϩ ϶ϡϱϡϫϳϦϱϴ, ϰϯ ϭϮϯϤϯϲϳϯϱϯϮϮϯϲϳϩ ϩ ϴϸЂϮϯϲϳϩ». υ
ϡ σ

ϩϮϸϩ, 
ύ
ϩϫϦϬϡϮϥϧ

ϦϬϯ, ϑϡϵ
ϡϾϬϽ…

 σ
ϯϨϱϯϲϹ

ϩϪ ϩϮϳϦϱϦϲ ϫ ϡϮϳϩϸϮϯϪ ϫϴϬϽϳϴϱϦ. 
ω
ϲϫϴϲϲϳϣϯ ϣϯϲϰϦϣϡϦϳ ϫϱϡϲϯϳϴ ϰϱϩϱϯϥϼ

, ϤϡϱϭϯϮϩϿ
 ϸϦϬϯϣϦϸϦϲϫϯϤϯ ϳϦϬϡ, 

ϰϯϾϨϩϿ
 ϸϦϬϯϣϦϸϦϲϫϩ϶ ϸϴϣϲϳϣ. σ

ϯϨϱϯϲϹ
ϦϦ ϫϯϬϩϸϦϲϳϣϯ ϲϣϦϳϲϫϩ϶ ϭϯϳϩϣϯϣ 

ϣ ϫϴϬϽϳϴϱϦ. σ
 ϯϲϮϯϣϦ ϫϴϬϽϳϴϱϼ

 ϣ Ͼϳϴ Ͼϰϯ϶ϴ ϲϳϯЀϬϩ ϩϥϦϩ ϤϴϭϡϮϩϨϭϡ. ώ
ϩϨϣϦϱϤϮϴϳ 

ϡϲϫϦϳϩϨϭ (ϷϦϱϫϯϣϮϯϦ ϴϸϦϮϩϦ ϯ ϳϯϭ, ϸϳϯ ϳϦϬϯ ϸϦϬϯϣϦϫϡ – ϣϭϦϲϳϩϬϩϺ
Ϧ ϤϱϦ϶ϡ, 

ϡ ϨϦϭϮϡЀ ϧ
ϩϨϮϽ – ϲϭϱϡϥϮϡЀ). τϬϡϣϮϡЀ ϳϦϭϡ ϩϲϫϴϲϲϳϣϡ – Ϙ

ϦϬϯϣϦϫ, ϤϡϱϭϯϮϩϸϮϯ 
ϩ ϣϲϦϲϳϯϱϯϮϮϦ ϱϡϨϣϩϳϼ

Ϫ, ϦϤϯ ϭϯϺ
Ͻ ϩ ϣϦϬϩϸϩϦ.

ρ
) σ

ϯϨϱϯϧ
ϥϦϮϩϦ 

ς) ϒ
ϱϦϥϮϩϦ ϣϦϫϡ 

σ
) ρ

ϮϳϩϸϮϯϲϳϽ

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
 ϔϔυ

σ
ϼ
ϸϦϱϫϮϩϳϦ ϬϩϹ

ϮϦϦ ϩ ϯϢϻЀϲϮϩϳϦ ϲϣϯϪ ϣϼ
Ϣϯϱ:

1) ϥϯϱϩϸϦϲϫϩϪ ϯϱϥϦϱ, ϳϯϲϫϡϮϲϫϩϪ ϯϱϥϦϱ, ϩϯϮϩϸϦϲϫϩϪ ϯϱϥϦϱ, ϫϯϱϩϮϵ
ϲϫϩϪ 

ϯϱϥϦϱ;
2) ϳϱϩϴϭϵ

ϡϬϽϮϡЀ ϡϱϫϡ, ϲϫϴϬϽϰϳϴϱϼ
 ϡϳϬϡϮϳϼ

, ϵ
ϯϱϴϭ, ϡϭϵ

ϩϳϦϡϳϱ; 
3) ϡϱϫϢϴϳϡϮϼ

, ϫϯϮϳϱϵ
ϯϱϲϼ

, ϮϦϱϣϿ
ϱϼ

, Ϩϡϫϯϭϡϱϼ
;

4) ϱϯϭϡϮϲϫϡЀ ЀϸϦϪϫϡ, ϴϲϳϱϦϭ
ϬЂϮϮϯϲϳϽ ϣϣϦϱ϶, ϰϯϬϴϷϩϱϫϴϬϽϮϼ

Ϧ ϡϱϫϩ, 
ϴϨϫϩϦ ϯϫϮϡ.

ϋϯϭϭϴϮϩϫ.
 ϔϔυ

ϐ
ϱϦϥϲϳϡϣϽϳϦ, ϸϳϯ σ

ϼ
 ϲϫϴϬϽϰϳϯϱ υ

ϱϦϣϮϦϪ ω
Ϯϥϩϩ ϩ σ

ϡϭ ϥϡϮϯ ϨϡϥϡϮϩϦ ϲϯϨϥϡϳϽ 
ϱϦϬϽϦϵ

 ϥϬЀ ϩϮϥϴϩϲϳϲϫϯϤϯ ϶ϱϡϭϡ. ϋ
ϡϫϯϪ ϱϦϬϽϦϵ

 σ
ϼ

 ϣϼ
ϢϦϱϦϳϦ ϩ ϰϯϸϦϭϴ, Ϯϡ ϫϡϫϩϦ 

ϲϿ
ϧ
Ϧϳϼ

 ϢϴϥϦϳϦ ϲϯϨϥϡϣϡϳϽ ϲϫϴϬϽϰϳϴϱϮϼ
Ϧ ϫϯϭϰϯϨϩϷϩϩ, ϫϡϫϯϦ ϢϴϥϦϳ ϷϣϦϳϯϣϯϦ 

ϱϦϹ
ϦϮϩϦ?

ϑϦϤϴϬЀϳ.
 ϔϔυ

Ϗ
ϷϦϮϩϳϦ ϩϭϦϿ

Ϻ
ϩϦϲЀ ϴ σ

ϡϲ ϨϮϡϮϩЀ ϰϯ ϱϯϭϡϮϲϫϯϪ ϡϱ϶ϩϳϦϫϳϴϱϦ ϲϱϦϥϮϦϣϦϫϯϣϯϪ 
φϣϱϯϰϼ

 ϩ ϲϯϲϳϡϣϽϳϦ ϨϡϥϡϮϩϦ ϥϬЀ ϲϣϯϩ϶ ϯϥϮϯϫϬϡϲϲϮϩϫϯϣ, ϫϯϳϯϱϯϦ, ϰϯ σ
ϡϹ

Ϧϭϴ 
ϭϮϦϮϩϿ

, ϩϭ ϢϴϥϦϳ ϮϦ ϲϬϯϧ
Ϯϯ ϱϦϹ

ϩϳϽ.
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ŎśŉŘřŎō

ŕ
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Ş ŗ
ŊřŉŐŗ
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Ş řŎŐŜŔťśŉśŗ

ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
ő
ō
ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ύ
ω
ϑϏ

σρ
Ϡ

 ϖ
ϔυ

Ϗ
χ
φ
ϒ
ϓ
σ
φ
ώ
ώ
ρ
Ϡ

 ϋ
ϔό

ϝϓ
ϔ
ϑρ

    11 ϫϬϡϲϲ
ϋ
ϯϮϳϱϯϬϽϮϡЀ ϱϡϢϯϳϡ ϰϯ ϳϦϭ

Ϧ «ω
ϲϫϴϲϲϳϣϯ σ

ϯϨϱϯϧ
ϥϦϮϩЀ»

(I ϳϱϩϭϦϲϳϱ, ϯϫϳЀϢϱϽ)
σ
ρ
ϑω

ρ
ώ
ϓ 2

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)

ϐϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

1. ϒ
 ϩϭϦϮϦϭ ϫϡϫϯϤϯ ϶ϴϥϯϧ

Ϯϩϫϡ ϲϣЀϨϡϮϯ ϯϳϫϱϼ
ϳϩϦ ϨϡϫϯϮϯϣ ϰϦϱϲϰϦϫϳϩϣϼ

:
1) ςϯϳϳϩϸϦϬϬϩ; 
2) ό

ϦϯϮϡϱϥϯ ϥϡ σ
ϩϮϸϩ; 

3) υ
ϧ
ϯϳϳϯ;  

4) ύ
ϡϨϡϸϸϯ.

2. «υ
ϡϣϩϥ», «ϐ

ϽϦϳϡ» – ϲϫϴϬϽϰϳϴϱϮϼ
Ϧ ϰϱϯϩϨϣϦϥϦϮϩЀ ϫϡϫϯϤϯ ϡϣϳϯϱϡ:

1) ρ
ϱϮϯϬϽϵ

ϯ ϥϩ ϋ
ϡϭϢϩϯ; 

2) υ
ϯϮϡϳϦϬϬϯ;  

3) ύ
ϩϫϦϬϡϮϥϧ

ϦϬϯ;  
4) χ

ϡϮ τϴϧ
ϯϮ.

3. Ϗ
ϰϩϹ

ϩϳϦ ϲϫϴϬϽϰϳϴϱϮϼ
Ϧ Ϥϱϴϰϰϼ

 ϡϣϳϯϱϡ ύ
ϩϫϦϬϡϮϥϧ

ϦϬϯ ϣ ϫϡϰϦϬϬϦ ύ
Ϧϥϩϸϩ 

ϷϦϱϫϣϩ ϒ
ϡϮ-ό

ϯϱϦϮϷϯ.
4. ϐ

ϱϩϣϦϥϩϳϦ ϰϱϩϭϦϱ ϬϩϳϦϱϡϳϴϱϮϼ
϶ ϰϱϯϩϨϣϦϥϦϮϩϪ Ͼϰϯ϶ϩ σ

ϯϨϱϯϧ
ϥϦϮϩЀ.

5. ϒ
ϯϰϯϲϳϡϣϽϳϦ ϡϣϳϯϱϡ ϩ ϧ

ϩϣϯϰϩϲϮϯϦ ϰϱϯϩϨϣϦϥϦϮϩϦ:
«σ

ϦϮϦϱϡ ϩ ρ
ϥϯϮϩϲ» 

 
ό
ϦϯϮϡϱϥϯ ϥϡ σ

ϩϮϸϩ
«ςϩϳϣϡ ϫϡϱϮϡϣϡϬϡ ϩ ϰϯϲϳϡ» 

ϓϩϷϩϡϮ
«ρ

ϵ
ϩϮϲϫϡЀ Ϲ

ϫϯϬϡ» 
 

ϐ
ϩϳϦϱ ςϱϦϪϤϦϬϽ – ϲϳϡϱϹ

ϩϪ
«ύ

ϡϥϯϮϮϡ ό
ϩϳϳϡ»  

 
ϑϡϵ

ϡϾϬϽ

ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϐϯϨϮϡϣϡϳ.
ϔϔυ

1. ϋ
ϡϫϡЀ ϫϡϱϳϩϮϡ ϬϩϹ

ϮЀЀ? Ϗ
ϢϻЀϲϮϩϳϦ ϲϣϯϪ ϣϼ

Ϣϯϱ.
1

2

3
4

ϋ
ϱϩϳϦϱϩϩ 

ϯϷϦϮϩϣϡϮϩЀ
ϒ
ϯϥϦϱϧ

ϡϮϩϦ ϨϡϥϡϮϩϪ (ϰϯϫϡϨϡϳϦϬϩ ϯϷϦϮϩϣϡϮϩЀ)
ύϦϳϡϰϱϦϥϭϦϳϮϼϦ ϱϦϨϴϬϽϳϡϳϼ

ϋϯϭ ϭϴ Ϯϩ ϫ.
ϔϔυ

ϐ
ϱϦϥϲϳϡϣϽϳϦ, ϸϳϯ σ

ϼ
 ϶ϴϥϯϧ

Ϯϩϫ σ
ϼ
ϲϯϫϯϤϯ σ

ϯϨϱϯϧ
ϥϦϮϩЀ ϩ σ

ϡϭ ϰϱϦϥϲϳϯϩϳ ϮϡϰϩϲϡϳϽ 
ϫϡϱϳϩϮϴ ϱϦϬϩϤϩϯϨϮϯϤϯ ϶ϡϱϡϫϳϦϱϡ Ϯϡ ϳϦϭϴ «ςϬϡϤϯϣϦϺ

ϦϮϩϦ». ϋ
ϡϫ ϯϮϡ ϢϴϥϦϳ 

ϣϼ
ϤϬЀϥϦϳϽ, ϫϡϫϯϪ ϳϦ϶ϮϩϫϯϪ ϣϼ

ϰϯϬϮϦϮϡ, ϫϡϫϩϦ ϰϱϩϦϭϼ
 σ
ϼ

 ϢϴϥϦϳϦ ϩϲϰϯϬϽϨϯϣϡϳϽ, 
ϫϡϫ Ϣϴϥϴϳ ϣϼ

ϥϦϬϦϮϼ
 ϤϬϡϣϮϼ

Ϧ ϤϦϱϯϩ ϩ ϫϡϫ ϢϴϥϦϳ ϰϯϫϡϨϡϮ ϵ
ϯϮ?

ϑϦ Ϥϴ ϬЀ ϳ.
ϔϔυ

ϋ
ϡϫ σ

ϼ
 ϲϸϩϳϡϦϳϦ, ϣϲϦ Ϭϩ ϩϮϳϦϱϦϲϮϼ

Ϧ ϳϦϭϼ
 ϯϲϣϦϺ

ϦϮϼ
 ϣ ϥϡϮϮϯϪ ϫϯϮϳϱϯϬϽϮϯϪ? 

ϋ
ϡϫϩϦ ϣϯϰϱϯϲϼ

 ϰϯ ϥϡϮϮϯϪ ϳϦϭϦ σ
ϼ

 Ϣϼ
 ϥϯϢϡϣϩϬϩ ϦϺ

Ђ?
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ŋ ŋ 8 –11 œ
ŔŉŚŚŉŞ ŚřŎō

ŖŎŒ š
œŗ

ŔŤ
ō
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ŉœśőŠŎŚœő

Ŏ ŕ
ŉśŎřő

ŉŔŤ

ϒ
ϰϩϲϯϫ ϲϡϪϳϯϣ, ϰϯϲϯϢϩϪ ϩ ϥϱϴϤϩ϶ ϩϲϳϯϸϮϩϫϯϣ ϨϡϥϡϮϩϪ 

ϩ ϩϬϬϿ
ϲϳϱϡϳϩϣϮϯϤϯ ϭ

ϡϳϦϱϩϡϬϡ, ϩϲϰϯϬϽϨϯϣϡϮϮϼ
϶ ϡϣϳϯϱϡϭ

ϩ 
ϥϬЀ ϰϱϯϦϫϳϩϱϯϣϡϮϩЀ ϳϦϫϲϳϯϣ ϥϩϡϤϮϯϲϳϩϸϦϲϫϩ϶ ϱϡϢϯϳ:

ϑϴϲϲϫϩϪ ЀϨϼ
ϫ 9, 10, 11 ϫϬ.

U
R

L:  w
w

w
.fi pi.ru; 

 
https://saharina.ru/tests/test.php?nam

e=test141.xm
l; 

 
https://rus-ege.sdam

gia.ru;  w
w

w
.infourok.ru  

ω
ϲϳϯϱϩЀ 9, 10, 11 ϫϬ.

ρϱϳ
ϡϲϯϣ ω

.ρ., υϡϮϩϬϯϣ ρ.ρ., ϋ
ϱϩϷϫϡЀ ώ

.ϕ
., ύ

ϦϬϽϮϩϫϯϣϡ Ϗ
.ώ

. ύ
ϯϥϴϬϽϮϼ

Ϫ ϫϴϱϲ «Ϡ
 ϲϥϡϭ φτϞ

»: 
ϰϱϡϫϳϩϫϴϭ ϩ ϥϩϡϤϮϯϲϳϩϫϡ. ύ

.: ϐ
ϱϯϲϣϦϺ

ϦϮϩϦ, 2017.
ω
ϲϳϯϱϩЀ ϑϯϲϲϩϩ ϲ ϥϱϦϣϮϦϪϹ

ϩ϶ ϣϱϦϭЂϮ ϥϯ ϫϯϮϷϡ X
V

III ϣϦϫϡ. ύ
.: υ
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