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Ν–Ν ,Ν Ν Ν ,Ν Ν–Ν Ν Ν Ν ,Ν Ν–Ν
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Ν Ν Ν Ν Ν ?Ν Ν Ν Ν« -

Ν Ν »μΝ «  – ,  -

         , 

   ,    ».Ν Ν -
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,Ν ,Ν ,Ν Ν Ν Ν Ν Ν

Ν Ν Ν Ν .Ν
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Ν ,Ν Ν Ν Ν Ν Ν Ν Ν Ν -

Ν ,Ν Ν Ν .Ν Ν ,Ν Ν Ν Ν -

Ν Ν Ν ,Ν Ν Ν Ν Ν Ν Ν Ν ,Ν

Ν Ν Ν Ν .ΝΝ

Ν Ν Ν ,Ν Ν Ν Ν Ν ,Ν Ν

Ν Ν Ν Ν Ν Ν Ν Ν Ν ,Ν

Ν Ν Ν Ν Ν Ν Ν .Ν

Ν ,Ν Ν Ν Ν Ν ,Ν Ν -

Ν Ν Ν Ν Ν–Ν Ν Ν .Ν Ν -

Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν -

Ν Ν Ν Ν Ν Ν ,Ν Ν Ν

.Ν Ν Ν Ν ,Ν Ν Ν Ν Ν -

Ν Ν Ν Ν Ν Ν Ν Ν Ν

Ν .ΝΝ

Ν Ν Ν Ν Ν Ν

Ν Ν Ν Ν Ν ,Ν -

Ν Ν Ν Ν Ν .ΝЭ Ν Ν Ν Ν  

.Ν

Ν Ν Ν Ν Ν Ν μΝ Ν Ν

Ν Ν Ν Ν ,Ν Ν ,Ν Ν Ν νΝ -

Ν Ν Ν Ν Ν Ν Ν Ν .Ν -

Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν -

Ν Ν ,Ν Ν Ν Ν Ν Ν -
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ιΝ

Ν Ν ,Ν ,Ν Ν Ν -

Ν Ν Ν Ν .Ν ,Ν Ν Ν Ν Ν Ν Ν

Ν .Ν Ν Ν Ν Ν μΝ -

Ν Ν Ν ,Ν Ν ,Ν Ν -

Ν Ν Ν . .Ν Ν Ν Ν ,Ν Ν Ν -

,Ν Ν Ν Ν Ν Ν .Ν

,Ν Ν Ν ,Ν Ν Ν -

Ν Ν .Ν Ν Ν Ν Ν Ν -

,Ν Ν Ν Ν Ν Ν Ν ,Ν -

Ν Ν–Ν Ν .Ν Ν Ν Ν Ν Ν -

Ν  ,Ν Ν Ν Ν Ν Ν Ν Ν -

Ν Ν ,Ν Ν Ν .ΝЭ Ν Ν Ν Ν Ν

Ν .Ν

  Ν Ν ,Ν Ν -

Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν

Ν .Ν Ν Ν Ν Ν Ν ,Ν

Ν Ν Ν Ν ,Ν –Ν   .Ν -

Ν Ν Ν Ν Ν Ν Ν ,Ν Ν -

Ν Ν Ν Ν Ν Ν Ν Ν -

Ν .Ν

Ν Ν Ν Ν Ν Ν Ν .Ν Ν Ν

Ν Ν Ν Ν Ν Ν ,Ν Ν ,Ν

Ν Ν Ν .Ν Э Ν Ν Ν -

Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν –Ν

Ν Ν Ν Ν .Ν

Ν Ν Ν Ν Ν Ν Ν Ν Ν

Ν Ν Ν Ν Ν Ν–Ν Ν -

Ν Ν Ν Ν Ν Ν ,Ν Ν Ν Ν Ν

Ν ,Ν Ν Ν Ν Ν Ν

Ν Ν .Ν ,ΝΝ Ν Ν Ν Ν
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Ν Ν Ν Ν .Ν Ν Ν

Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν

.Ν Ν Ν Ν Ν Ν Ν

Ν Ν Ν Ν Ν ,Ν Ν Ν Ν

Ν Ν Ν .Ν Ν Ν Ν Ν Ν -

Ν Ν Ν ,Ν ,Ν ,Ν -

Ν Ν ,Ν Ν Ν Ν .Ν

Ν Ν Ν Ν Ν Ν Ν Ν -

Ν Ν Ν Ν Ν Ν ,Ν -

Ν Ν Ν Ν Ν Ν .Ν

Ν



λΝ

1.    

1.1.       

Ν Ν Ν Ν Ν Ν Ν Ν -

Ν Ν ,Ν Ν Ν Ν Ν Χ Ν

,Ν Ν ,Ν Ν Ν Ν . .Ψ.Ν Ν Ν -

Ν  ,Ν Ν Ν Ν Ν Ν

,Ν Ν ΝΧК, Л, t, I, 5, -7,…Ψ.Ν Ν Ν Ν Ν Ν

,Ν Ν Ν .Ν Ν Ν Ν Ν

Ν Ν Ν Ν Ν Ν .ΝΝ

Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν -

,Ν Ν Ν Ν Ν Ν Ν ,Ν Ν Ν Ν Ν

.ΝЭ Ν Ν Ν ,Ν Ν Ν

.ΝΝ

Ν ,Ν   Χ Ν Ψ Ν -

Ν ,Ν Ν Ν Ν Ν Ν Ν -

,Ν μΝSΝ–Ν ,Νt Ν–Ν ΝΧ Ν Ν Ψ,ΝρΝ–Ν -

,ΝR – ,Ν ΝΝ–Ν ,ΝI –Ν Ν .Ν   -

Ν Ν ,Ν ,Ν Ν Ν -

,Ν Ν Ν ,Ν μ		 ⃗Ν– , ⃗ – ,Ν ⃗	–	 ,		 ⃗		–Ν
Ν Ν .Ν Ν Ν Ν Ν Ν -

Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν

Ν ΧК, , F, v, E Ν . .ΨΝ Ν Ν Ν Ν Χ Ψ,Ν Ν Ν

Ν Ν ΝΧ ⃗, ⃗, 	 ⃗,	Ν ⃗, ⃗	 	 . .Ψ.Ν Ν Ν Ν Ν

Ν Ν Ν Ν ,Ν Ν Ν Ν -

Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν

.Ν

1.2.   

Ν Ν Ν Ν Ν Ν Χ .Ν1.1Ψ,Ν -

Ν Ν Ν ,Ν Ν Ν Ν Ν ,Ν Ν
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Ν  .Ν Ν -

Ν ⃗, ⃗, ⃗,			Ν 			 ⃗, ⃗, ⃗,		Ν Ν , , ,, .ΝΝ
Ν Ν ⃗Ν Ν | ⃗|		Ν Ν

Ν .Ν Ν ,Ν Ν Ν Ν Ν Ν Ν Ν

Ν ΝΧ ,Ν ΝFΨ,Ν ,Ν Ν Ν Ν Ν -

Ν Ν Ν ,Ν . .Ν Ν .Ν Ν Ν Ν -

Ν .Ν

,Ν Ν Ν Ν Ν ,Ν Ν ,Ν -

Ν Ν  Ν Ν Ν ⃗.Ν Ν Ν

Ν Ν Ν Ν .Ν Ν Ν Ν Ν

Ν Ν .ΝΝ

Ν Ν ,Ν Ν Ν Ν Ν Ν Ν

Ν Ν Ν .ΝΝ

Ν Ν ,Ν Ν Ν Ν Ν Ν Ν

Ν Ν Ν .ΝΝ

Ν Ν Ν , Ν Ν Ν Ν Ν Ν

Ν ΝΧ .Ν1.βΨ.ΝΝ

 

. 1.2. 

Ν Ν Ν ,Ν Ν Ν Ν Ν -

Ν Ν Ν ΝΧ .Ν1.γΨ.Ν

Ν
. 1.3.Ν

. 1.1. 
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Ν ΝΧ Ν Ν ΨΝ Ν Ν Ν  ,Ν

. .Ν Ν Ν Ν Ν Ν Χ .Ν Ψ,Ν Ν Ν Ν Ν -

Ν Ν ΝΧ .Ν1.ζΨ.ΝΝ

Ν
. 1.4. 

 Ν Ν Ν Ν Ν Ν Ν Ν Ν

Ν Ν μΝ⃗ = ⃗ 
Ν Ν Ν Ν Ν ,Ν Ν Ν Ν ,Ν Ν -

Ν Ν Ν ,Ν Ν Ν Ν Ν Ν Ν Ν -

Ν Ν Ν Ν ΝΧ .Ν1.ηΨ.Ν

. 1.5. 

       1.1  1.2 

1.Ν Ν Ν Ν Ν Ν Ν ?Ν Ν

Ν ?Ν

β.Ν Ν Ν Ν Ν Ν Ν ,Ν Ν Ν

Ν –Ν ,Ν ,Ν ,Ν ,Ν ,Ν ,Ν -

,Ν ,Ν ,Ν ,Ν ,Ν ,Ν ,Ν ,Ν -

Ν Ν ,Ν Ν ,Ν ,Ν ?Ν

γ.Ν Ν Ν ?Ν Ν Ν Ν ?Ν

ζ.Ν Ν Ν Ν Ν ?Ν Ν Ν Ν -

Ν ?Ν

η.Ν Ν Ν Ν ,Ν Ν ?Ν



1βΝ

θ.Ν Νχ,Νψ,ΝωΝ ΝDΝ–Ν Ν ,Ν Ν–Ν Ν Ν

Ν ,Ν Ν–Ν Ν Ν .Ν Ν Ν Ν Ν Ν

,Ν μΝ ΨΝ Ν νΝ ΨΝ Ν νΝ ΨΝ Ν

Ν Ν ΝAD⃗νΝ ΨΝ Ν νΝ ΨΝ ,Ν -

Ν Ν	AD⃗.ΝΝ
ι.Ν Ν Ν Ν Ν Ν ?Ν Ν Ν Ν Ν

Ν Ν ?Ν

1.3.     

Ν Ν Ν ⃗	 	 ⃗Ν Ν Ν Ν ⃗,Ν Ν Ν

Ν ,Ν Ν Ν  Ν Ν  -

.Ν

 : Ν Ν Ν Χ .Ν ΨΝ Ν Ν⃗,Ν Ν Ν Ν Ν Ν Ν ⃗.Ν ,Ν Ν Ν

Ν Ν ⃗Ν Ν Ν Ν ⃗,Ν Ν Ν ⃗,Ν Ν Ν Ν

Χ .	1.θΨ.ΝΝ Ν Ν ⃗Ν Ν ,Ν Ν  μΝ= + − cos ∝Ν Χ1.1ΨΝ

 

.1.6.Ν

 : Ν Ν ⃗Ν Ν Ν

,Ν Ν Ν Ν ⃗	 	 ⃗ΝΧ .1.ιΨ.ΝΝ

. 1.7. 



1γΝ

Ν Ν ⃗Ν Ν Ν ,Ν Ν Ν ,Ν -

Ν Ν μΝ= + + cos ∝Ν Χ1.βΨΝ

Ν Χ1.βΨΝ Ν Ν Ν Ν Χ1.1Ψ,Ν Ν Ν αΝ

Χ .Ν1.θΨΝ Ν Ν Ν Ν Ν μΝ αο180- ,Ν ,Ν

МШsαοΝМШsΧ180- ΨοΝ-МШsΝ .Ν

Ν Ν Ν Ν Ν Ν Ν Ν

Χ .Ν 1.8ΨΝ Ν Ν Ν Χ Ν Ν Ν -

Ν Ν Ψ.ΝΝ

Ν
. 1.8. 

Ν Ν Ν Ν μΝ⃗ + ⃗ = ⃗ + ⃗.Ν Χ1.γΨΝΝ

Ν Ν Ν Ν μΝ⃗ + ⃗ + ⃗ = ⃗ + ⃗ + ⃗ = ⃗ + ⃗ + ⃗ = ⃗ + ⃗ + ⃗Ν Χ1.ζΨΝΝ

Ν Ν Ν Ν Ν Ν Ν Ν

Ν  Ν Χ  ΨμΝ Ν Ν Ν

,Ν Ν Ν Ν ,Ν Ν Ν Ν Ν

Ν Ν .Ν ,Ν Ν Ν Ν 	 ⃗ , ⃗ , ⃗ , ⃗ Ν
Ν Ν Ν ⃗ Ν Ν Ν ⃗ ,Ν Ν Ν Ν -

Ν Ν ⃗ Ν Ν . .Ν Ν Ν Ν ⃗,Ν Ν Ν -

Ν Ν ⃗ Ν Ν Ν Ν ⃗ ΝΧ .Ν1.λΨ.Ν

. 1.9. 

Ν Ν Ν Ν ,Ν Ν Ν Ν Ν ,Ν

Ν Ν  μΝ Ν Ν Ν Ν

,Ν Ν Ν Ν Ν Ν Ν Ν ,Ν



1ζΝ

Ν Ν Ν Ν ,Ν Ν Ν Ν

ΝΧ .Ν1.10Ψ.Ν
 

. 1.10. 

Ν Ν ⃗	 		 ⃗Ν Ν Ν ⃗,Ν Ν Ν -

Ν Ν ⃗	 		 ⃗Ν Ν Ν Ν Ν Ν Ν Ν Ν ⃗Ν Ν -

Ν Ν ⃗ΝΝΧ .Ν1.11Ψ.Ν

Ν 		⃗	,Ν Ν Ν Ν ⃗	 	 ⃗,Ν Ν -

,Ν Ν Ν Ν Χ1.1ΨμΝ 	 = + − cos ∝,Ν Ν α – 

Ν Ν Ν ⃗	 	 ⃗ΝΧ Ν1.11Ψ.Ν

Ν Ν Ν ΝΧ ⃗ − ⃗ 	 Ν Ν Ν Ν ⃗	Ν Ν
Ν−	 ⃗,Ν . .Ν ⃗ + − ⃗ ,Ν Ν Ν Ν Ν Ν Ν Ν

Χ .Ν1.1βΨ.Ν

Ν ,Ν ,Ν -

Ν ,Ν Ν Ν

  ,Ν Ν -

Ν Ν Ν Ν Ν Ν Ν

Ν Ν .Ν Ν -

Ν Ν Ν Ν Ν Ν -

Ν Ν Ν Ν–Ν -

Ν .ΝΝ

. 1.11. . 1.12. 

. 1.13. 



1ηΝ

,Ν Ν Ν Ν Ν Ν Ν -

Ν Ν Ν Ν Ν ΝΧ .Ν1.1γΨ.Ν

1.4.       

  ⃗    Ν Ν ,Ν Ν -

Ν Ν Ν Ν Ν Ν Ν ⃗Ν Ν Ν Ν

Ν ,Ν Ν Ν Ν Ν Ν Ν ⃗,Ν Ν > ,Ν Ν

Ν ,Ν Ν < ΝΧ .Ν1.1ζΨ.Ν

Ν
. 1.14. 

  ⃗		   Ν–Ν Ν Ν Ν Ν ⃗,Ν Ν

Ν Ν Ν ΝAΝ Ν Ν Ν Ν ⃗:Ν⃗ = ∙ ⃗ 	,				=> 		 ⃗ = ⃗Ν Χ1.ηΨΝ

Ν Ν Ν Ν Ν Ν Ν ,Ν Ν Ν -

Ν μΝ

1ΨΝ Ν Ν Ν Ν Ν Ν Ν∙ ⃗ + ⃗ = ∙ ⃗ + ∙ ⃗,Ν Χ1.θΨΝ

βΨΝ ΨΝ Ν Ν Ν Ν Ν Ν+ ∙ ⃗ = ∙ ⃗ + ∙ ⃗,Ν Χ1.ιΨΝ

γΨΝ Ν ΝΝ∙ 	 ∙ ⃗ = ∙ ∙ ⃗.Ν Χ1.8Ψ 

 

    1.3  1.4 

1.Ν Ν Ν Ν Ν Ν Ν ?Ν -

Ν .Ν

β.Ν Ν Ν Ν ,Ν Ν Ν Ν

Ν Ν ?Ν



1θΝ

γ.Ν Ν Ν Ν Ν Ν Ν ?Ν

Ν .Ν

ζ.Ν Ν Ν Ν ,Ν Ν Ν Ν

Ν ?Ν

η.Ν Ν Ν Ν Ν Χ Ν ΨΝ ,Ν Ν Ν Ν

?ΝΝ

θ.Ν Ν Ν Ν Ν ,Ν Ν Ν Ν Ν ?Ν

ι.Ν Ν Ν Ν Ν Ν Ν Ν ?Ν

Ν Ν Ν Ν Ν Ν Ν .Ν

8.Ν Ν Ν Ν Ν Ν Ν Ν ?Ν

Ν Ν ?Ν

λ.Ν Ν Ν Ν Ν ?Ν

    

1.1.Ν Ν ΝχψωD.Ν Ν Ν Ν Ν ΝωD.Ν Ν

Ν μΝ1ΨΝΝAB⃗ + AD⃗νΝΝβΨΝ −AM⃗ + DM⃗ ; 		 		AB⃗ + CD⃗; 		 		DA⃗ + BM⃗.Ν
1.β.Ν Ν ΝχψωD.Ν Ν Ν –Ν Ν Ν -

.Ν Ν ,Ν Ν μΝ 1ΨΝ AB⃗ − AO⃗νΝ βΨ	DO⃗ − CB⃗;Ν 		CO⃗ − OB⃗;Ν	– DA⃗ − AB⃗.Ν
1.γ.Ν Ν Ν Ν Ν Ν Ν ,Ν Ν Ν Ν Ν Ν

.Ν

1.ζ.Ν Ν Ν Ν Ν a⃗		 		b⃗,Ν Ν |a⃗| = , b⃗ = ,a⃗ − b⃗ = .Ν

1.η.Ν Ν Ν Ν Л К
 Ν Ν1ζ0°,Ν Ν Н


ο ЛК


 ,Ν ΝΝΝ οβ,ΝЛοη.ΝΝ

1.θ.Ν Ν Ф

ο Л 

 ,Ν ΝΝЛογ,ΝΝ οθΝ Ν Ν Ν Νηη°.Ν

1.ι.Ν Ν Ν a⃗		 		Сa⃗.Ν Ν Ν Ν Ν Ν μΝ ΨΝ νΝ

ΨΝ Ν νΝ ΨΝ ?ΝΝΝ

1.8.Ν Ν a⃗		 		b⃗Ν Ν Ν θ0°.Ν ,Ν Ν |a⃗| = 	 		 b⃗ = ,Ν -

Ν ,Ν Ν Ν Ν Ν Ν ⃗		 		 ⃗,Ν Ν Ν -

μΝ1ΨΝ a⃗ − b⃗ ; 					 	 a⃗ + b⃗ ; 					 	 b⃗ − , a⃗ ; 					 	 	a⃗ + , b⃗ 	.Ν



1ιΝ

1.λ.Ν Ν ⃗		 		 ⃗Ν Ν Ν 1β0°.Ν ,Ν Ν | ⃗| = , ⃗ = ,Ν -

Ν ,Ν Ν Ν Ν Ν Ν ⃗		 		 ⃗,Ν Ν -

Ν Ν μΝ1ΨΝ	 ∙ ⃗ ; 		 	− ⃗; 		 	 ⃗ + ⃗; 		 	− ⃗ + ⃗ ;				Ν
ηΨΝβ ⃗ − ⃗ + ⃗ − ⃗; 					 		 ⃗ + ⃗ − ⃗ − ⃗ .Ν
1.10.Ν Ν Ν Ν Ν Ν ΝF⃗Ν ΝF⃗,Ν Ν

Ν ΝαΝ Ν Ν .Ν Ν Ν Ν Ν Ν Ν Ν

,Ν μΝ 1ΨΝF = 	 , F = 	 , α = °ν		 	F = 	 , F = 	 , α = °νΝ

γΨΝF = , 	 , F = , 	 , α = °.Ν

1.11.Ν Ν Ν Ν Ν Ν Ν

Ν10Ν .Ν Ν Ν Ν ,Ν Ν Ν Ν ΝζΝ .Ν

1.1β.Ν Ν Ν Ν Ν Ν -

Ν ,Ν Ν Ν Ν ,Ν μΝ 1ΨΝ F = 	 , F = 	 , F =	 ;						Ν 		F = 	 , F = 	 , F = 	 .ΝΝ

1.1γ.Ν Ν Ν Цο0,θΝ Ν Ν Ν Ν Ν Ν Ν

.Ν Ν Ν Ν Ν Ν Ν ,Ν Ν Ν Ν -

Ν Ν Ναο1β0°.Ν

1.1ζ.Ν Ν Ν Ν Ν Ν Ν Ν ΝЦοβ,γΝ .Ν -

Ν Ν Ν Ν Ν Ναοζθ°,Ν Ν Ν–Ν Ν οηζ°.Ν Ν -

Ν Ν .Ν

1.5.   

Ν Ν Ν Ν Ν ,Ν Ν Ν Ν Ν -

Ν ΝΝ .Ν

Ν Ν Ν ,Ν Ν Ν Ν Ν Ν Ν Ν -

.Ν Ν Ν Ν -

,Ν Ν Ν

Ν .Ν

   Ν Ν OБ Ν Ν

,Ν Ν Ν Ν ,Ν

Ν Ν Ν Ν Ν ΝOБΝΧ .Ν1.1ηΨ.ΝΝ. 1.15. 



18Ν

Ν «    »Ν Ν Ν Ν Ν

μΝ   .ΝΝ

  Ν ⃗Ν Ν ΝOБΝ Ν ,Ν -

Ν Ν Ν Ν Ν Ν ⃗Ν Ν ΝOБ,Ν Ν Ν –Ν Ν

Ν Ν ⃗Ν Ν Ν Ν ΝOБΝΧ .Ν1.1θΨ.Ν Ν Ν Ν⃗Ν ΝOБ Ν  Ν ⃗Ν Ν ΝOБ Ν Ν Ν ⃗.Ν

. 1.16. 
 

  Ν ⃗Ν Ν ΝOБΝ Χ 	 ΨΝ -

Ν Ν Ν Ν Ν Ν ⃗Ν Ν ΝOБ,Ν Ν Ν -

Ν Ν Ν ,Ν Ν Ν Ν Ν Ν -

Ν Ν Ν Ν Ν Ν Ν .Ν ,Ν

Ν .Ν1.1θμΝ = | ⃗ |,			 > νΝ Ν= ⃗ = ν		 = −| ⃗ |, < .Ν

 1   : Ν Ν Ν Ν

- Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν

Ν Ν Ν ΝΝ Ν μΝ= ∙ ⃗ ∧ ⃗ Ν Χ1.λΨΝ

. 1.17.Ν



1λΝ

 2   :Ν Ν Ν Ν Ν -

Ν Ν Ν Ν Ν Ν Ν Ν Ν ΝΧ .Ν1.18Ψ.Ν

 
. 1.18. 

Ν Ν Ν Ν Ν Ν Ν -

Ν .ΝΝ

  Ν Ν Χ ΨΝ ,Ν

Ν Ν Ν Ν ΝΧ ΨΝ Ν -

.Ν Ν Ν μΝ  ( ), , -

 Ν .Ν Ν Ν Ν Ν Ν Ν -

Ν Ν .Ν

 ( ) Ν Ν–Ν Ν Ν -

Ν Ν ,Ν Ν Ν Ν Ν Ν Χ Ν -

Ψ.Ν Ν Ν Ν Ν  ( ),Ν . .Ν

Ν Ν Ν Ν ,Ν Ν Ν Ν Ν

Ν Ν ΝOБ  Ν ΝOВΝ Ν Ν Ν Ν Ν Ν

Ν ΝOГΝΧ Ν1.1λΨ.Ν

Ν
. 1.19. 

Ν Ν Ν Ν Ν Ν   ( -

)Ν ,⃗ ,⃗ 	 ⃗.Ν



β0Ν

Ν Ν ⃗,Ν Ν Ν Ν Ν Ν -

,Ν Ν Ν Ν Ν Ν Χ ΨΝ Ν Ν

ΝΧ .Ν1.β1ΨμΝΝ⃗ = ⃗ + ⃗ ,Ν Χ1.10ΨΝ

Ν⃗ = ⃗ 				 				⃗ = ⃗ .		Ν
Ν .1.β1Ν ,Ν Ν Ν Ν Ν Ν Ν Ν -

Ν Ν Ν Ν μΝ| ⃗| ≡ = + .Ν Χ1.11ΨΝ

Ν Ν ,Ν Ν Ν Ν Ν -

ΝΝ ⃗ = ⃗+ ⃗+ ⃗	,Ν Χ1.1βΨΝ

Ν Ν Ν μΝ= + + .Ν Χ1.1γΨΝ

  

1.Ν Ν Ν Ν Ν Ν Ν Ν Ν -

Ν Ν -  ⃗,Ν Ν Ν Ν Ν Ν

Ν ΝΧ .Ν1.ββΨ.ΝΝ

Ν Ν - Ν Ν Ν Ν Ν Ν

Ν Ν μΝΝ⃗ = ⃗+ ⃗+ ⃗,Ν Χ1.1ζΨΝ| | = + + = 	 + + .Ν Χ1.1ηΨΝ

. 1.21. . 1.20. 



β1Ν

β.Ν Ν Ν Ν Ν Ν Ν

Ν Ν ,Ν Ν Ν ,Ν Ν -

Ν ,Ν Ν Ν Ν  ΝΧ .Ν1.βγΨ.ΝΝ

Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν

Ν tΝ Ν ,Ν Ν Ν Ν Ν Ν

Ν Ν Ν Ν ΝOБ ,Ν Ν Ν 	 = + Ν Χ Ν –Ν -
Ν Ν Ν Ν Νt=0).Ν Ν Ν ΝtΝ Ν Ν -

Ν Ν Ν Ν Ν 		 Ν Ν ,Ν Ν Ν

Ν Ν Ν Ν Ν Ν Ν Ν Ν -

Ν Ν μΝ = cos + 	 	 = sin + .ΝΝ

Ν Ν Ν ,Ν Ν Ν Ν -

Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν -
Ν .Ν Ν Ν Ν Ν Ν

Ν Ν Ν Ν Ν Ν Ν Ν -

Ν Ν Ν .Ν

    1.5 
1.Ν Ν Ν Ν Ν Ν Ν ?ΝΝ

β.Ν Ν Ν Ν Ν Ν Ν ?Ν

γ.Ν Ν Ν Ν μΝ 			 			 ⃗ ?Ν
ζ.Ν Ν Ν Ν ?Ν Ν Ν Ν Ν Ν

Ν ?Ν

η.Ν Ν Ν ?Ν Ν Ν .Ν

. 1.22. . 1.23. 



ββΝ

θ.Ν Ν Ν Ν« Ν Ν Ν »?Ν

ι.Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν ?Ν

8.Ν Ν Ν Ν Ν ?Ν

λ.Ν Ν ΝΝ - ?Ν Ν Ν - Ν Ν Ν Ν

Ν Ν Ν ?Ν

    

1.1η.Ν Ν Ν Ν Ν Ν Ν Ф

Ν

Ν Ν ΝΧ .Ν1.βζΝΧ ΨΨ,Ν ΝΝФοη,Ν Ν Ν Ν Ν Ф

Ν Ν Ν

τБΝ Ν1γ0°.Ν

. 1.24. 

1.1θ.Ν Ν Ν Ν Ν Ν Ν С

Ν

Ν Ν ΝΧ .Ν1.βζΝΧ ΨΨ,Ν ΝΝСοι,Ν Ν Ν Ν Ν С

Ν Ν Ν

τВΝ Νγη°.ΝΝ

1.1ι.Ν Ν Ν Ν Ν Ν Ν С

Ν

Ν Ν ΝΧ .Ν1.βζΝΧ ΨΨ,Ν ΝΝНοζ,Ν Ν Ν Ν Ν С

Ν Ν Ν

τБΝ Νλ0°.ΝΝ

1.18.Ν Ν Ν Ν ⃗Ν Ν Ν Ν Ν Ν -

Ν ΝτБΝ ΝτВ,Ν Ν Ν Ν Ν ⃗Ν Ν -

Ν μΝКΨΝФ οηΝ ΝФвογνΝ ΨΝФ οζΝ ΝФвοβνΝ ΨΝФ ογΝ ΝФвογνΝ ΨΝФ οηΝΝ ΝΝФвο0νΝ ΨΝФ ο0Ν

ΝФвοθ.Ν Ν Ν Ν Ν .Ν

1.1λ.Ν Ν Ν Ν ⃗Ν Ν Ν Ν Ν Ν -

Ν Ν τБ,Ν τВΝ Ν τГ,Ν Ν Ν Ν ⃗Ν Ν Ν μΝ

КΨΝ οη,Ν вογ,Ν г=6νΝ ΨΝ οζ,Ν вοβ,Ν г=0νΝ ΨΝ οζ,Ν вογ г=–5νΝ ΨΝ ογ,Ν вο0,Ν

г=6νΝ ΨΝ ο0,Ν вοθ,Ν г=–6.Ν



βγΝ

1.β0.Ν Ν Ν Ν Ν Ν Ν 		 ⃗		 Ν

Ν ΝτБΝ ΝτВ,Ν 	| ⃗| = ,Ν Ν Ν Ν Ν Ν

Ν Ν Ν ΝτВΝ Ν1β0°ΝΧ Ν Ν Ν

Ν Ν Ν ΝτБΝ Ψ.Ν

1.β1.Ν Ν Ν Ν Ν Ν Ν Ν		 ⃗Ν Ν

Ν ΝτБΝ ΝτВ,Ν Ν ⃗ = ,Ν Ν Ν Ν Ν Ν

Ν Ν Ν Ντ Ν Νθ0°ΝΧ Ν Ν Ν Ν

Ν Ν ΝτВΝ Ψ.Ν

1.ββ.Ν Ν Ν Ν Ν ΝF1ογΝ Ν ΝΝF1οζΝ ,Ν Ν ⃗Ν
Ν ⃗Ν Ν Ν Ν Ν Ν10°Ν Νζ0°Ν .Ν Ν -

Ν Ν Ν Ν Ν Ν Ν Ν Ν В.Ν

1.βγ.Ν Ν Ν Ν Ν ΝF1οηΝ Ν ΝΝF1ο8Ν ,Ν Ν ⃗Ν
Ν ⃗Ν Ν Ν Ν Ν Νγ0°Ν Ν1β0°Ν .Ν Ν -

Ν Ν Ν Ν Ν Ν Ν Ν Ν В.Ν

1.6.     

  Ν ⃗Ν Ν Ν ⃗Ν Ν -

Ν Ν Ν Ν Ν Ν Ν Ν .Ν Ν Ν

Ν Ν Ν .Ν Ν Ν Ν -

Ν Ν Ν Ν Ν ⃗, ⃗ Ν Ν ⃗ ∙ ⃗.ΝΝΝ⃗ ⋅ ⃗ = ⃗ ∧ ⃗ Ν Χ1.1θΨΝ

Ν Ν Ν Ν Ν Ν Ν -

Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν

Ν Ν ΝΧ .1.βηΨ.Ν

. 1.25.  



βζΝ

⃗ ∙ ⃗ = ∙ = ∙ ,Ν Χ1.1ιΨΝ

Ν = ∙ cos ⃗ ^ ⃗ , = ∙ cos ⃗ ^ ⃗ .Ν
Ν Ν Ν Ν Ν ,Ν Ν

Ν Ν Ν Ν μΝΝ

1ΨΝ Ν ≤ ⃗^ ⃗ < ,Ν Ν ⃗ ∙ ⃗ > Ν Χ Ν Ν -

ΨνΝ

βΨΝ Ν 	< ⃗^ ⃗ ≤ ,Ν Ν ⃗ ∙ ⃗ < Ν Χ Ν Ν -

ΨνΝ

γΨΝ Ν ⃗^ ⃗ = Ν,ΝΝ Ν ⃗ ∙ ⃗ = νΝ

ζΨΝ 			 ⃗ ∙ ⃗ = ∙ cos = ,Ν Ν Ν Ν Ν Ν

,Ν Ν Ν Ν Ν Ν .Ν

   

1.Ν Ν μΝ ⃗ ∙ ⃗ = ⃗ ∙ ⃗.Ν
β.Ν Ν μΝΝ ⃗ + ⃗ ∙ ⃗ = ⃗ ∙ ⃗ + ⃗ ∙ ⃗.Ν
Э Ν Ν Ν Ν Ν .Ν.	 	 	 	 	 :	⃗ ∙ ⃗ = ⃗ ∙ ⃗ ,	 	 ⃗ ∙ ⃗ = ⃗ ∙ ⃗ .	 

Ν Ν Ν ,Ν Ν Ν Ν

Ν ,Ν Ν Ν Ν Ν Ν Ν Ν

μΝ⃗, ⃗ = 	 + + Ν Χ1.18ΨΝ

μ Ν Ν Ν Ν Ν Ν Ν -

,Ν Ν Ν Ν Ν Ν νΝ Ν Ν Ν Ν

,Ν Ν Ν Ν Ν μΝ⃗, ⃗ ∙ ⃗ = ⃗ ∙ cos ⃗ ^ ⃗ = ⃗ ∙ = 	⃗,Ν Χ1.1λΨΝ

Ν Ν–Ν ,Ν Ν Ν Ν ⃗, ⃗ νΝ Ν ⃗	 	 ⃗ΝΝ -

.Ν



βηΝ

Ν Ν Ν Ν Ν

Ν Ν  Ν Ν -

Ν Ν Ν Ν ⃗Ν Ν Ν -

Ν∆⃗,Ν Ν Ν Ν Ν -

Ν ,Ν Ν  μΝ= ⃗, ∆⃗ = ∆ cos = ∆ ∆ Ν Χ1.β0ΨΝ

     1.6 

1.Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν

Ν Ν ?ΝΝ

β.Ν Ν Ν Ν Ν Ν ?Ν

γ.Ν Ν Ν Ν Ν Ν Ν Ν -

Ν ?Ν

ζ.Ν Ν Ν Ν Ν Ν Ν Ν ?Ν

η.Ν Ν Ν Ν Ν Ν Ν ,Ν -

Ν Ν Ν Ν Ν Ν Ν ?Ν

θ.Ν Ν Ν Ν Ν Ν Ν Ν Ν -

?Ν

    

1.βζ.Ν Ν Ν Ν ,Ν Ν Ν Ν

ζη°,Ν Ν Ν Ν Ν μΝ| ⃗| = , ⃗ = .Ν

1.βη.Ν Ν Ν Ν Ν Ν Ν ΝF=β0ΝH,Ν Ν -

Ν Ν Ν Νγ0Ν Ν Ν Ν ΝγΝ ?Ν

1.βθ.Ν Ν Ν ,Ν Ν Ν Ν Ν Ν γ0°,Ν Ν

Ν Ν Νβ0Ν .Ν Ν Ν Νζ,βΝ .Ν

1.βι.Ν Ν a⃗		 		b⃗Ν Ν Ν 1β0°.Ν Ν Ν |a⃗| = , b⃗ = ,Ν

μΝ1ΨΝ a⃗ − b⃗ ∙ a⃗ + b⃗ νΝΝΝβΨΝ a⃗ + b⃗ ν			 	 a⃗ − b⃗ ∙ a⃗ + b⃗ .Ν
1.β8.Ν Νa⃗		 		b⃗Ν Ν Νγ0°.Ν Ν Ν|a⃗| = , b⃗ = ,Ν -

μΝ1ΨΝ a⃗ ∙ a⃗ + b⃗ νΝΝΝβΨΝ a⃗ − b⃗ ν			 	 a⃗ − b⃗ ∙ a⃗ + b⃗ .Ν

. 1.26.  



βθΝ

1.βλ.Ν Ν Ν ⃗		 		 ⃗Ν Ν Να.Ν Ν Ν ,Ν

Ν Ν ⃗ + ⃗	 	 ⃗ − ⃗Ν .Ν

1.γ0.Ν Ν Ν ⃗		 		 ⃗Ν Ν Να.Ν Ν Ν ,Ν

Ν ΝΝ ⃗ − ⃗	 	 ⃗ − ⃗Ν .Ν

1.γ1.Ν Ν ⃗		 		 ⃗Ν Ν Να.Ν Ν Ν ,Ν Ν -

Ν Ν Ν μΝ 1ΨΝ ⃗ = ⃗+ ⃗+ ⃗,Ν ⃗ = ⃗+ ⃗νΝ βΨΝ ⃗ = , ⃗+ , ⃗ − ⃗,Ν⃗ = , ⃗+ , ⃗νΝγΨΝ ⃗ = − ⃗− ⃗+ ⃗,Ν ⃗ = ⃗+ ⃗− ⃗.νΝ
1.7.     

  

Ν ⃗Ν Ν Ν Ν

Ν Ν ⃗Ν Ν Ν

Ν ⃗,Ν Ν Ν -

Ν Ν Ν

Ν ⃗	 	 ⃗Ν Ν Ν Ν -

Ν Ν Ν Ν Ν -

Ν ,Ν -

Ν Ν Ν ⃗	 	 ⃗ΝΧ .Ν1.βιΨμΝ⃗ = ⃗ · 	 ⃗ Ν Χ1.β1ΨΝ= · sin ⃗^ ⃗ Ν Χ1.ββΨΝ

Ν ⃗Ν Ν Ν ,Ν Ν Ν Ν Ν⃗	 	 ⃗.Ν Ν Ν Ν   :Ν Ν Ν Ν

Ν Ν Ν ⃗Ν Ν Ν ⃗Ν Ν Ν Ν Ν ,Ν Ν -

Ν Ν Ν Ν Ν Ν Ν Ν ⃗,Ν
Ν Ν Ν Ν Ν Ν ⃗	 	 ⃗.ΝΝ

Ν Ν Ν Ν Ν Ν

Ν Ν Ν[ ⃗ · ⃗]Ν Ν ⃗ × ⃗.Ν
Ν Ν μΝ

1.Ν Ν Ν Ν Ν Ν Ν Ν μΝ

. 1.27. 



βιΝ

[ ⃗ · 	 ⃗] = , 	 	 ⃗	^ ⃗ = 		 	 sin ⃗ ∙ ⃗ = .Ν
β.Ν Ν μΝ ⃗ + ⃗ ∙ ⃗ = ⃗ ∙ ⃗ + ⃗ ∙ ⃗ .ΝΝ
Э Ν Ν Ν Ν Ν Ν .Ν

γ.Ν Ν Ν Ν Ν μΝ⃗ ∙ ⃗ = ⃗ ∙ ⃗ ,			 					 ⃗ ∙ ⃗ = ⃗ ∙ ⃗ .	 
ζ.Ν Ν Ν Ν Ν Ν Ν

ΝΧ-1Ψ,Ν . .Ν Ν Ν Ν Ν μΝ⃗ · 	 ⃗ = − ⃗ · ⃗ ,ΝΝΝ . μΝ Ν ⃗ · ⃗ = ⃗, 		 ⃗ · ⃗ = −⃗ΝΧ .Ν1.β8Ψ.Ν

Ν ,Ν      -

.Ν

. 1.28.Ν

  

Ν Ν Ν Ν Ν Ν Ν Ν -

Ν μΝ Ν -

,Ν Ν ,Ν -

Ν Ν Ν .ΝΝ

,  

 ⃗ Ν -

Ν Ν  Ν

Ν Ν -

- Ν ⃗,Ν Ν Ν

Ν Ν Ν Ν Ν

Ν ,Ν Ν Ν Ν Ν ⃗ΝΧ .Ν1.βλΨμΝΝ

. 1.29. 



β8Ν

⃗ = ⃗ · ⃗ , Χ1.βγΨΝ

Ν Ν μΝΝ= ∙ sin = ∙ ,Ν Χ1.βζΨΝ

Ν = sin Ν–Ν Ν .Ν

  ⃗Ν Ν Ν Ν Ν -

Ν Ν Ν Ν .Ν Ν Ν ⃗Ν Ν -

Ν Ν Ν .Ν⃗ = [⃗ · 	 ⃗] = ⃗ · 	 ⃗ Ν Χ1.βηΨΝ

    1.7 
1.Ν Ν Ν Ν Ν Ν Ν Ν -

Ν Ν Ν Ν Ν Ν ?ΝΝ

β.Ν Ν Ν Ν Ν Ν Ν Ν
?Ν

γ.Ν Ν Ν Ν Ν Ν Ν

Ν ?ΝΝ

ζ.Ν Ν Ν Ν Ν Ν Ν -

?ΝΝ

η.Ν Ν Ν Ν Ν Ν Ν Ν -

Ν ?Ν Ν .Ν
θ.Ν Ν Ν Ν Ν Ν Ν Ν -

Ν Ν Ν ?Ν

    
1.γβ.Ν Ν Ν Ν ,Ν Ν Ν Ν Ν Χ .Ν

1.γ0Ψ,Ν Ν Ν ,Ν Ν Ν Ν

μΝ ⃗ ∙ ⃗ νΝ	 ⃗ ∙ ⃗ ;	Ν ⃗ ∙ ⃗ νΝΝΝ ⃗ ∙ ⃗ νΝΝ[ ⃗ ∙ ⃗];Ν	[ ⃗ ∙ ⃗].Ν
1.γγ.Ν Ν Ν Ν ,Ν Ν Ν Ν Ν Χ .Ν

1.γ1Ψ,Ν Ν Ν Ν Ν Ν Ν –Ν Ν Ν

μΝ a⃗ ∙ b⃗ νΝ k⃗ ∙ p⃗ ;	Ν p⃗ ∙ k⃗ νΝ[m⃗ ∙ n⃗]; 		[n⃗ ∙ m⃗],Ν ΝКοηνΝЛο1βνΝФο8νΝЩο11νΝ

Цο0,ινΝЧο1,η. 



βλΝ

. 1.30. 

ΝΝ

. 1.31.  

1.γζ.Ν Ν ,Ν Ν Ν Ν Ν ΝηΝ ,Ν -

Ν ,Ν Ν Ν Ν Ν Ν Ν γ00Ν .Ν Ν -

Ν ΝΧ Ν Ν Ψ,Ν Ν Ν Ν .ΝΝ

1.γη.Ν Ν Ν β0Ν Ν Ν Ν Ν Ν -

Ν Νζ0Ν .Ν Ν ,Ν Ν Ν Ν Ν ,Ν Ν Ν

Ν Ν Ν Ν Ν Ν Νγ0°Ν Ν .ΝΝ Ν

Ν Ν Ν .Ν

1.γθ.Ν Ν Ν Ν Ν Ν Νβ0Ν Ν Ν -

Ν Ν β0Ν / .Ν Ν Ν Ν Ν ,Ν

Ν Ν Ν0,βΝ .Ν

1.γι.Ν Ν Ν Νℓογ,ηΝ Ν Ν Ν ,Ν Ν Ν

Ν Ν αοζ0°Ν Χ .Ν 1.γβΨ.Ν Ν Ν Ν Ν Ν Ν

ΝF οβζΝ Ν Ν Ν .Ν

1.γ8.Ν Ν Ν Ν ℓοζΝ Ν Ν Ν ,Ν Ν Ν

Ν Ναογ0°ΝΧ .Ν1.γγΨ.Ν Ν Ν Ν Ν Ν Ν -

Ν Νσο1ηΝ Ν Ν Ν .Ν



γ0Ν

1.γλ.Ν Ν Ν Νℓοβ,ηΝ Ν Ν Ν ,Ν Ν Ν

Ν Ναοζη°ΝΧ .Ν1.γζΨ.Ν Ν Ν Ν Ν Ν Ν

ΝF οηβΝ Ν Ν Ν .ΝΝ

1.ζ0.Ν Ν Ν Ν ℓογΝ Ν Ν Ν ,Ν Ν Ν

Ν Ναοη0°ΝΧ .Ν1.γηΨ.Ν Ν Ν Ν Ν Ν Ν

ΝF ογ8Ν Ν Ν Ν .Ν

Ν

Ν Ν

. 1.32. . 1.33. . 1.34. . 1.35. 



γ1Ν

2.    

2.1.   

Ν Ν Ν Ν Ν Ν μΝ

Ν–Ν Ν Ν Ν Ν Ν ,Ν Ν–Ν Ν Ν

Ν Ν Ν Ν .ΝΝ

Ν Ν Ν Ν Ν Ν Ν Ν Ν ,Ν Ν Ν -

Ν Ν Ν Ν .ΝЭ Ν Ν Ν Ν ,Ν Ν

Ν Ν Ν П(t) Ν Ν  П'(t),  Ν

Ν  Ν Ν Ν Ν ΝП(t)Ν -

Ν Ν Ν Νt.Ν Ν Ν Ν Ν Ν Ν -

Ν Ν Ν Ν Ν Ν Ν Ν ι0- Ν Ν 80- Ν .ΝББVIIΝ .Ν Ν

Ν Ν Ν Ν п,Ν Ν Ν Ν Ν Ν

Ν Ν Ν Ν Ν Ν .Ν

Ν Ν Ν Ν Ν ,Ν Ν Ν Ν Ν -

Ν Ν ,Ν Ν Ν ,Ν Ν Ν -

.Ν Ν Ν Ν Ν Ν Ν Ν Ν

Ν Ν Ν Ν Ν Ν Ν Ν Ν

Ν Ν .Ν Ν Ν Ν Ν Ν Ν

Ν ΝБIБΝ .Ν Ν Ν Ν–Ν Ν Ν ,Ν . .Ν -

,Ν ,Ν Ν Ν .ΝΝ

2.2.  .      

    

ΝЛΝ Ν    Ν → ΝΧ μΝ« Ν ,Ν

Ν Ν »Ψ,Ν Ν Ν Ν ,Ν Ν Ν Ν Ν Ν ΝΧ Ν

Ν Ψ,Ν Ν Ν Ν ΝΧ« »ΨΝ ΝЛ.Ν

Ν μΝlim → = .ΝΝ Χβ.1ΨΝ

.    Л    Л.Ν

   Ν Ν ,Ν Ν

Ν Ν .Ν



γβΝ

Ν« ΝЛΝ Ν Ν Νв»Ν Ν« ΝвЛΝ Ν -

Ν Ν »Ν .Ν

.         

.Ν

  Ν Ν Ν ,Ν -

Ν Ν Ν Ν .Ν

.       -

. 

       : 

Νв Ν Ν Ν ,Ν Ν
в
1

 Ν Ν νΝ Νв Ν -

Ν Ν ,Ν Ν
в
1

 Ν Ν ,Ν Ν Ν -

Ν μΝ = ∞			 			 = .Ν
 

    2.1  2.2 

1.Ν Ν Ν Ν Ν Ν Ν Ν Ν -

Ν ?Ν

β.Ν Ν Ν Ν ?ΝΝ

γ.Ν Ν Ν Ν Ν Ν Ν Ν -

?Ν Ν Ν Ν ?Ν

ζ.Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν

?Ν

 

2.3.       

    Ν Ν ,Ν

Ν Ν ,Ν . .Ν Ν Ν = 1, Ν = 2,Ν Ν ΝΝ∆ = − .Ν Χβ.βΨΝ

Ν Ν Ν Ν Ν ,Ν Ν Ν -

Ν« Ν ».Ν



γγΝ

Ν Ν Ν ,Ν Ν Ν Ν ,Ν

ΝΧβ.βΨμΝ Νб1ΝξΝбβ,Ν Ν б>0νΝ Νб1Ν>Νбβ,Ν Ν б<0νΝ Νб1ΝοΝбβ,Ν Ν б=0.Ν

.ΝΝ     . 

Ν Ν Ν Ν Ν П(б),Ν Ν Ν − Ν -

Ν   П(б)μΝ∆ = − = + ∆ − . Χβ.γΨΝ

Ν Ν Ν ,Ν Ν Ν Ν Ν

Ν Ν Ν μΝ∆ = + ∆ − . Χβ.ζΨΝ

 2.1 

Ν Ν Ν ογ,Ν Ν Ν б=β.Ν -

Ν Ν Ν в Νв=б2.Ν

. Ν  1=γΝ  Ν 2 1=β,Ν Ν 2=1. Νв=б2Ν -

Ν Ν Ν в1ογβολ,Ν Ν   в2ο1βο1.Ν

Ν Ν Ν вοв2в1ο19=8.Ν

Ν Ν Ν Ν Ν

Ν ,Ν –Ν ,Ν  

- Ν Ν Ν - -

Ν ⃗ = ⃗ Ν Ν 		 ⃗ = ⃗ ,		Ν Ν

Ν Ν Ν Ν Ν Ν

Νt2 Νt1ΝΧ .β.1Ψ,Ν . μΝ∆⃗ = ⃗ − ⃗ = ⃗ − ⃗ .Ν Χβ.ηΨΝ

Ν - Ν∆⃗Ν Ν   -

.Ν Ν Ν ,Ν Ν Ν Ν Ν Ν Ν Ν

Ν Ν Ν .ΝЭ Ν Ν Ν Ν Ν

Ν .Ν Ν Ν Ν Ν Ν -

Ν Ν ΝΧ Ν Ν Νt1ΨΝ Ν ΝΧ Ν Ν -

Νt2ΨΝ Ν .Ν Ν Ν Ν .β.1Ν ,Ν Ν   

 (   - ) – :Ν

. 2.1. 



γζΝ

|∆ ⃗| = ∆ + ∆ = ∆ + ∆ = − + − ,Ν Χβ.θΨΝ

Ν∆ 	 	∆ 	ΝΝ Ν Ν Ν Ν Ν ΝτБΝ ΝτВΝ

.Ν

Ν Ν Ν Ν ,Ν - Ν ⃗,Ν Ν ,Ν -

Ν Ν Ν 	| ⃗|.Ν Ν Ν Ν Ν Ν Ν

Ν Ν Ν Ν Ν - ,Ν Ν Ν Ν -

ΝΧ Ν Ν .Νβ.1Ν| ⃗ |		 		| ⃗ |Ψ.ΝΝ
 ( )  - Ν ⃗Ν Χ Ν∆|⃗| Ν

Ν Ν Ν 		 ⃗ 	 		 ⃗ ,Ν . .μΝ∆|⃗| = 	 | ⃗ | − |⃗ | = + 		 −	 + 		.Ν Χβ.ιΨΝ

Ν Ν 			|∆ ⃗| ≠ ∆|⃗|,Ν . .Ν Ν Ν Ν Ν Ν

Ν Ν ΝΧ ΝΧβ.θΨΝ ΝΧβ.ιΨΨ.ΝΝ

. Ν Ν Χβ.θΨΝ Ν Χβ.ιΨΝ Ν Ν Ν

Ν ,Ν Ν Ν Ν Ν Ν Ν Ν Ν

ΝΧ . .Ν Ν Ν Ν Ν Ν Ν Ν Ν

ΨμΝ|∆ ⃗| = ∆ + ∆ + ∆ =− + − + − ,Ν Χβ.θ ΨΝ

∆|⃗| = 	 | ⃗ | − |⃗ | = + 		 + 		 −	 + 		 + 		.Ν Χβ.ι ΨΝ
Ν

 2.2  

Ν Ν Ν Ν Ν -

Ν 1=1, в1=4 Ν Ν 2=5, в2=1.Ν Ν

Ν Ν Ν Ν Ν

Ν - .Ν

.  

Ν Ν Ν Ν -

Ν Ν Ν Ν Ν Χ .β.βΨ. 

Ν Ν Ν Ν Ν Ν

Ν - μΝ ⃗ = ⃗+ 	⃗	 ΝΝ ⃗ = ⃗+ .⃗Ν

. 2.2. 



γηΝ

Ν Ν Ν ΝΝ ⃗		 	 ⃗μΝ∆⃗ = ⃗ − ⃗ = ⃗+ ⃗ − ⃗+ ⃗ = − ⃗+ − ⃗ =Ν= − ⃗+ − ⃗ = ⃗− .⃗Ν

Ν Ν μΝ|∆ ⃗| = ∆ + ∆ = + − = ,Ν
Ν∆ = − = − = , ∆ = − = − = − Ν

Ν Ν - μΝ∆| |⃗ = − = + − + = + − + ≈ .Ν
 2.3  
Ν Ν Ν Ν Ν - Ν⃗ = ⃗− ⃗+ ⃗,Ν Ν ΝΝ - Ν ⃗ = −⃗− ⃗+ ⃗.ΝΝ

μΝ Ν - Ν∆⃗,Ν Ν Ν|∆ ⃗|,Ν Ν

Ν∆| ⃗|.Ν
. Ν - Ν∆⃗ = ⃗ − ⃗ = −⃗− ⃗+ ⃗ − ⃗ − ⃗+ ⃗= − − ⃗	+ − + ⃗+ − ⃗ = − ⃗+ ⃗− ⃗.Ν

Ν Ν - Ν|∆ ⃗| = Δ + ∆ + ∆ = − + + − ≈ , .Ν
Ν Ν - Ν∆|⃗| = | ⃗ | − | ⃗ | = − + − + − + − + =Ν= − = − .Ν

 2.4 

Ν Ν Ν Ν Ν .Ν μΝ

Ν Ν∆ ⃗νΝ Ν Ν Ν Ν ∆ ⃗ νΝ -

Ν Ν∆ ⃗ .ΝΝ
. Ν Ν Ν Νt1Ν Ν ⃗Ν Ν -

Ν Ν Ν Ν ,Ν Ν Ν Ν Νt2Ν

Ν ⃗Ν Ν Ν .ΝΝ



γθΝ

Ν Ν μΝ∆ ⃗ = ⃗ − ⃗ Ν Ν					∆ ⃗ = ⃗ + − ⃗ = − ⃗ + − ⃗ = − ⃗Ν
Ν Ν Ν Ν Χ Ν

Ν∆ ⃗Ν Ν Ν Ψ.Ν Ν Ν∆ ⃗ = + = ,ΝΧ Ν Ν = = Ψ.Ν

Ν Ν Ν Ν Ν Ν Ν ⃗ 	 	 ⃗ ,Ν . .Ν∆ ⃗ = − = − = .Ν

    2.3 

1.Ν Ν Ν Ν Ν Ν ?Ν

β.Ν Ν Ν ΝΝ ?Ν

γ.Ν Ν Ν Ν Ν ?Ν

ζ.Ν Ν Ν ΝΝ Ν Ν Ν - ?Ν

η.Ν Ν Ν Ν - ,Ν Ν Ν -

Ν ΝΝ Ν Ν Ν Ν ?Ν

θ.Ν Ν Ν Ν Ν - ?Ν

ι.Ν Ν Ν μΝ Ν Ν Ν Ν Ν

- ?ΝΝ

    

β.1.Ν Ν Ν Ν Ν Ν - Ν⃗ = − ⃗+ ⃗,Ν Ν Ν Ν - Ν ⃗ = ⃗− .⃗Ν μΝ

Ν - Ν∆⃗,Ν Ν Ν |∆ ⃗|,Ν Ν Ν∆|⃗|.Ν
β.β.Ν Ν Ν Ν Ν Ν - Ν⃗ = ⃗+ ⃗− ⃗,Ν Ν Ν Ν - Ν ⃗ = − ⃗+ ⃗.	ΝΝ
Ν Ν Ν Ν Ν Ν Ν .ΝΝ

β.γ. Ν Ν Ν Ν Ν Ν 1=1, в1=4, г1=3 Ν Ν

2=5, в2=1,Ν гβο0.Ν Ν Ν Ν Ν Ν Ν Ν

Ν .ΝΝ



γιΝ

β.ζ. Ν Ν Ν Ν Ν Ν 1=2, в1=–5, г1=1 Ν Ν

2=–5, в2=0,Νгβοη.Ν μΝ Ν - Ν∆⃗,Ν Ν Ν|∆ ⃗|,Ν Ν Ν∆|⃗|.Ν
β.η.Ν Ν ,Ν Ν Ν Ν Ν Ν ΝV1ο1ηΝ

/М,Ν Ν Ν ,Ν Ν Ν Ν Ν ΝτВΝ Ν

Ν V2=10Ν /М.Ν Ν Ν Ν Ν Ν ∆ ⃗ 		 Ν
Ν Ν∆ ⃗ .Ν

β.θ.Ν Ν Ν Ν Ν 0p Ν Ν Ν p

Ν ,Ν Ν Ν Ν Ν Ν Ν

Ν Ν αογ0°.Ν Ν Ν Ν Ν

Ν p Ν Ν Ν Ν Ν Ν p .ΝΝ

β.ι.Ν Ν Ν Ν Ν Ν Ν Ν

,Ν Ν .Ν Ν Ν Ν Ν

Ν p Ν Ν Ν Ν Ν Ν p ,Ν Ν

ο0,θ 0.Ν

2.4.   
Νв=П(б)Ν Ν Ν Ν Ν .Ν Ν Ν -

Ν  Ν б, Νв=П(б)Ν Ν Ν в, ΝΝ

вοΝП(б+ б)Ν– П(б).Ν
Ν Ν  б  в Ν Ν . 

,Ν Ν Ν Ν Ν Ν Ν Ν

Ν Ν Ν Ν Ν Ν ,Ν Ν

Ν Ν Ν  б. Э Ν Ν Ν  -

 П(б) ( 	 ′´   в'μΝ´ ≡ ´ = lim∆ → ∆∆ .																										Ν Χβ.8ΨΝ

Ν Ν Ν Ν .  

   

Ν ′´ б)Ν Ν Ν   Ν Ν

Ν Ν .ΝΝ



γ8Ν

 2.5 

Ν Ν ,Ν Ν Ν Ν Ν Ν Ν Ν

Ν Ν Ν .Ν Ν Ν Ν Ν ,Ν

Ν Ν Ν μΝ⃗ = ∆⃗∆ .Ν
Ν Ν ,Ν Ν Ν Ν Ν Ν ,Ν Ν -

Ν ,Ν Ν Ν Ν Ν Ν Ν .Ν

Ν Ν Ν Ν Ν Ν -

Ν Ν Ν Ν Ν Νt.Ν Ν Ν Ν t,Ν Ν Ν -

Ν Ν .Ν Ν Ν Ν Ν ΝtΝ Ν -

Ν Ν ,Ν Ν Ν Ν Ν∆ ⃗∆ 			 Ν t→0.ΝΝ⃗ = lim∆ → ∆ ⃗∆ 																																																								Ν Χβ.λΨΝ

ΝΧβ.λΨΝ Ν Ν Ν  ( . .Ν Ν Ν

Ν Ν Ψ. 

Ν t→0 Ν Ν Ν Ν Ν Ν Ν|∆ ⃗| = ,Ν Ν Ν Ν Ν Ν Ν Ν -

Ν Ν Ν ,Ν Ν Ν Ν Ν Ν

.Ν 

Ν ,Ν Ν Ν Ν Ν Ν Ν Ν

μΝ= lim∆ → ∆∆ = ´ ,																																								Ν Χβ.10ΨΝ

Ν = Ν–Ν Ν Ν Ν Ν .Ν

Ν Ν Ν Ν Ν Ν Ν Χ . .Ν

Vο	 Ψ,Ν Ν ,Ν Ν Ν Ν ,Ν Ν -

Ν ΝΝ ,Ν Ν Ν Ν Ν Ν

Ν Ν μΝ= lim∆ → ∆∆ = ´ .																																							Ν Χβ.11ΨΝ



γλΝ

   

Ν Ν ´′ б) Ν = б)Ν Ν Ν

  Ν Ν Ν Ν Ν Ν Ν Ν -

Ν Ν .ΝΝ

.Ν Ν Ν Ν Ν 	 = б)Ν Χ .Ν

β.γΨΝ Ν Ν Ν Ν Ν Ν Ν 	 б),	 Ν σΝ –Ν

Ν Ν + ∆ Ν Ν ΝвΧ + ∆ Ψο б)+Δв.Ν Ν -

Ν ΝεσΝ Ν Ν ΝβμΝΝ∆∆ = .																																												Ν Χβ.1βΨΝ

Ν Ν Ν Ν Ν Ν Ν ΝεΝ Ν

Ν Να. Ν  Ν0Νβ  α,Ν . .μΝ	lim∆ → ∆∆ = lim → = .Ν
Ν Ν	lim∆ → ∆∆ = ′´ ,				 	 ⇒ = .	Ν Χβ.1γΨΝ

. 2.3. 

    

Ν Ν Ν Ν 		 ´ ,Ν Ν Ν Ν

Ν .Ν ,Ν Ν Ν = Ν Ν -

Ν Ν Ν μΝ´ ≡ Ν Ν ´ ≡ ,ΝΝ Χβ.1ζΨΝ´ ≡ 											 										 ≡ ,Ν Χβ.1ηΨΝ

Ν Ν Нб,   , Ν Ν Ν

Ν ΝН  б, Ν Ν Ν Ν Ν Ν б 



ζ0Ν

Χ μΝ « Ν »Ψ. Ν ΝНП(б),   
 П(б),Ν Ν Ν Ν Ν Ν Χ μΝ « Ν

Ν Ν »Ψ.Ν ΝΧβ.1ηΨΝ μΝ« Ν Ν Ν Ν Ν Ν »Ν Ν« Ν Ν
Ν Ν ». 

Ν Ν Ν μΝ′´ ≡ ,																																			Ν Χβ.1θΨΝ

Ν ,Ν Ν Ν Ν Ν Ν ,Ν -

μΝ + − .Ν
Ν Ν Ν Ν ,Ν Ν Ν Χβ.10Ψ,Ν -

Ν Ν Ν ΝΝ= ´′ = 	,Ν Χβ.1ιΨΝ

Ν Ν ,Ν ΝΧβ.11Ψ,Ν Ν Ν Ν ΝΝ= ´′ = 	.Ν Χβ.18ΨΝ

Ν Ν Ν Ν Ν Ν Ν Ν Ν

Ν ΝНб, Нt, НS,  Н⃗ Ν .Ν
Ν Ν μΝ   Ν

Ν Ν Ν Ν Χ ΨΝ ,Ν . .Ν= ´ ∙ = ´ ∙ Ν Ν ⃗ = ´⃗ ∙ = ´⃗ ∙ ,Ν Ν ´	 	 ´⃗Ν–Ν Ν Ν -

ΝtΝ Ν 		 	 	 ⃗ .Ν

Ν ,Ν Ν Ν ,Ν  -
Ν Ν Ν Ν ,Ν . .Ν = ∆ ,Ν Ν НSΝ –Ν Ν

Ν–Ν Ν Ν    Ν Ν Ν

Ν Ν Ν ΝtΝ Νt+Δt. 
Ν Ν Ν Ν Χ .Ν β.γΨμΝ ´′ == ,Ν Ν Ν Ν Ν Ν б Χ .Ν β.ζΨΝ -

Ν Ν∆ = + ∆ − Ν Ν Ν Ν Ν -

Ν ,Ν . .	 < ∆ .Ν Ν .Ν β.ζΝ ,Ν Ν Ν Ν Ν

Ν Ν Ν ,Ν . .Ν Ν Ν 		∆ .ΝΝ

Ν Ν Ν Ν ΝН  Ν ΝΧ ΨΝ

Ν Ν ,Ν . .Ν Δ ≠ .Ν Ν   Н  



ζ1Ν

Ν    Ν

Χ  Ψ,Ν Ν -
Ν Ν Ν Ν -

Ν Ν Ν
Ν Ν Ν Ν ,Ν . .Ν∆ → 	 		∆ → .ΝΝΝ

Ν Ν Ν Ν

Ν .Ν Ν Ν

Ν 			 ≡ ,				 ´ ≡ ,			 ⃗´ = ⃗,Ν Ν Ν Ν Ν Ν Ν -

Ν Ν Ν Ν ,Ν Ν Ν Ν Ν

ΝΧ ΨΝ Ν Ν Ν ,Ν . .Ν Ν–Ν Ν

Χ Ν ΨΝ Ν ,Ν Ν –Ν Ν Χ Ν -

ΨΝ Ν ,Ν Ν –Ν Ν Χ Ν ΨΝ Ν Ν -

Ν Ν ΝНt,Ν ⃗Ν–Ν Ν Χ Ν ΨΝ -

Ν Ν Ν Ν ΝНt,Ν Ν| ⃗| = .Ν

2.5.   Ν
Ν Ν Ν Ν Ν Ν Ν -

Ν ΝΧ ,Ν Ν Ν . .Ψ.Ν

Νв'Ν Ν Ν ΝП(б)=в,Ν Ν Ν Νв' Ν

 ,Ν Ν Ν   Ν Ν

ΝП(б)=вΝ Ν μΝΝ´´ ≡ ≡ 	≡ .Ν

μΝ« Ν Ν Ν Ν Ν Ν Ν Ν ».Ν

Ν Ν Ν Ν μΝ

Ν μΝ ´´ ′´ = ′′′´´´ = ´´´′′′ = = ;Ν
Ч- Ν μ			 ´ = = = 	.Ν

Ν Ν Ν - Ν Ν Ν Ν

Ν Ν Ν Ν Ν Ν Ν -

,Ν Ν Ν .Ν

. 2.4. 



ζβΝ

    
Ν Ν Ν Ν β.ζ,Ν ,Ν Ν Ν Ν

,Ν Ν ,Ν Ν Ν Ν Ν Ν Ν -

Ν Ν Ν Ν Ν
Нt
НVК  .Ν Ν Ν ΝVΝ Ν -

Ν Ν Ν Ν Ν
Нt
НSV  .Ν Ν Ν –Ν Ν Ν

Ν Ν ,Ν . Ν β

β

Нt
SНК  .Ν

    2.4  2.5 

1.Ν Ν Ν Ν ?ΝΝ

β.Ν Ν Ν Ν Ν ?Ν Ν -

Ν Ν Ν Ν Ν .Ν

γ.Ν Ν Ν Ν Ν Ν ?Ν

ζ.Ν Ν Ν  Ν Ν ?Ν

η.Ν Ν Ν Ν Ν Ν ΝНtΝ ΝНV?Ν

θ.Ν Ν Ν Ν Ν Ν Ν Ν -

Ν Ν Ν ?Ν

ι.Ν Ν Ν Ν Ν Ν ?Ν -

Ν Ν Ν Ν Ν .Ν

8.Ν Ν Ν Ν Ν Ν Ν ?Ν Ν -

Ν Ν ΝΧ Ν Ν ΨΝ ?Ν

λ.Ν Ν Ν Ν Ν Ν Ν ?Ν

10.Ν Ν Ν Ν Ν ?ΝΝ

2.6.       

   

Ν Ν Ν Ν Ν Ν Ν

.Ν Ν Ν ΝΧβ.8ΨΝ ΝΧβ.1γΨΝ Ν Ν

Ν Ν Ν .Ν Ν Ν

Ν Ν Ν Ν Ν .Ν Ν



ζγΝ

Ν Ν Ν Ν Ν -

Ν Ν Ν Ν Ν ,Ν Ν Ν .  

1.Ν Ν Ν Ν Ν μΝ= ,ΝΝ Ν	 	= ,Ν Ν	 = .ΝΝΝ Χβ.1λΨΝ

Ν Ν Ν Ν Ν -

Ν Ν μΝ Ν Ν

Ν в= Ν Ν ,Ν Ν Ν Ν Ν -

Ν Ν ΝτБΝΧ ΝαΨΝ Ν ΝΧ .β.ηΨ.Ν

β.Ν Ν Ν Ν Ν

μΝΝ= 	,	Ν 									 = ,ΝΝ Χβ.β0ΨΝ

ΝбΝΝ Ν .Ν

Ν Ν Ν Ν -

Ν Ν Ν Νв=бΝ Ν -

,Ν Ν ΝtР45°=1 Χ .β.θΨ.Ν

γ.Ν Ν Ν μΝ= · 	 							 						 = ∙ .Ν Χβ.β1ΨΝ

ζ.Ν Ν Ν Ν Ν Ν Ν Ν

Ν μΝ+ − ´ = ´ + ´ − ´ ,Ν
Ν 			 + − = + − .				Ν Χβ.ββΨΝ

η.Ν Ν Ν Ν Ν Ν μΝ∙ ´ = ∙ ´ 							 								 · = ∙ ,	Ν Χβ.βγΨΝ

ΝМ=Мonst.Ν
θ.Ν Ν Ν μΝsin ´′ = cos 	 		 = cos ,	Ν Χβ.βζΨΝ

. 2.5. 

. 2.6. 



ζζΝ

	 cos ′ = −sin 		 										 = −sin α,Ν Χβ.βηΨΝ´′ = 			 		 = ,Ν Χβ.βθΨΝ´ = − 		 	 = − .	Ν Χβ.βιΨΝ

ι.Ν Ν Ν μΝln ´ = 			 	 	 =		 	.Ν Χβ.β8ΨΝ

8.Ν Ν Ν μΝ´ = ln 		 	 = ln ,Ν Χβ.βλΨΝ

Ν =Мonst.Ν

Ν Ν ΝΧ Ν Ν Ν

ΨμΝ´ = 	 	 = . Χβ.βλ Ψ 

λ.Ν Ν Ν Ν Ν Ν Ν Ν

Ν Ν Ν Ν Ν Ν μΝ∙ ´ = ∙ ´ + ´ ∙ ,Ν
Ν ∙ = ∙ + ∙ .Ν Χβ.γ0ΨΝ

10.Ν Ν Ν Ν Ν Ν Ν Ν

Ν Ν Ν Ν Ν Ν Ν -

Ν Ν Ν Ν Ν Ν μΝ´ = ∙ ´ ∙ ´ 		Ν Ν = ∙ 	–	 ∙ 		ΝΝ Χβ.γ1ΨΝ

.Ν Ν Ν Ν Ν Ν Ν -

Ν ,Ν Ν Ν ,Ν Ν Ν Ν Ν Ν Ν -

,Ν Ν Ν Ν Ν ,Ν Ν -

ΝΧβ.γ0Ψ,ΝΧβ.β1ΨμΝ	 = ∙ .Ν Χβ.γ1 ΨΝ

Νв=П(u), Νu=φ(б), . .Ν Νв Ν ΝбΝ Ν Ν -

Ν Νu,Ν ΝвΝ Ν  Ν Νб.Ν Ν



ζηΝ

Ν Ν Ν Ν Ν Ν Ν Ν -

Ν Ν Ν Ν Ν Ν Ν μΝ= ∙ 					 			 ´ = ∙ .	Ν Χβ.γβΨΝ

11.Ν Ν Ν μΝΝ

Ν Ν - Ν Ν ´ > ,Ν Ν Ν Ν

,Ν . .Ν Ν Ν  ΝП(б)νΝΝ

Ν Ν Ν ′ < ,Ν Ν Ν Ν ,Ν

. .Ν Ν Ν Ν ΝП(б) νΝΝ

Ν Ν Ν ′ = ,Ν Ν Ν Ν Ν Χ -

ΝmКб  ΝmТnΨΝ Ν Ν Ν .Ν

   

1.Ν Ν Ν	 = .		Ν Ν 	 	 		. 
. Ν Ν Ν Ν Ν5)Ν Ν3)μΝ= = = ∙ = . 

Ν Ν ,Ν Ν Ν5)Ν Ν2)μ = = = = . 

β.Ν Ν Ν	 = .		Ν μ			 	 	 	.Ν
. Ν Ν Ν Ν Ν5)Ν Ν3)μΝ= = = − = − . 

Ν Ν Ν Ν Ν Ν μ = = − = − = − ∙ − = . 
.		Д 	 я	 = √ .		Н : 	 	 	.Ν

. Ν Ν ,Ν Ν Ν5)Ν Ν3)μΝ= √ = √ = √ ∙ = √√ = √ . 



ζθΝ

Ν Ν ,Ν Ν Ν Ν μ = √ = √ = √ = √ − − √ ∙ √ . 
ζ.Ν Ν Ν	 = , t − t + , .		Н :		 	 	 .Ν

. Ν Ν ,Ν Ν Ν4), 5), 3), 

2), 1)μΝ = , − + , = , − + ,
= , − + == , ∙ − = , − .Ν

Ν Ν ,Ν Ν Ν4), 5), 2), 1): = , − + , = , − = , − = , . 
.		Д 	 я	f = y − y.			Н :		 	 	 	.Ν

.Ν Ν Ν ,Ν Ν Ν4), 5), 3)μΝ= − = − = − ΝοΝ

= − − ∙ = − − .Ν
Ν Ν ,Ν Ν Ν Ν μΝ= − = − − = − − =Ν

= − ∙ − − ∙ − = + .Ν
.		Д 	 я	 = + − .					Н :					 	 	 	.Ν

. Ν Ν Ν ,Ν Ν Ν9), 4), 5), 3), 

2), 1)μΝ + − + − + − + = 



ζιΝ

= + − + − + = = + − + − + = + − − . 
Ν Ν ,Ν Ν Ν -

Ν Ν ΝΧ Ν ΨΝ Ν Ν Ν4), 5), 3), 2)  1)μΝ+ − = + − − =Ν
= + − − = + − .Ν
.		Д 	 я		 = .		Н 			 		 				 	.Ν

. Ν Ν ,Ν Ν Ν9), 3), 6)μΝcos = cos + cos = − sin + cos ∙ =Ν= cos − sin .Ν

Ν Ν ,Ν Ν Ν4),Ν9),Ν6),Ν3),Ν2)μΝcos = cos − sin = cos − sin = 

= cos + cos − sin + sin = = −sin + cos − cos − sin ∙= − cos − sin . 
8. Ν Ν Ν ΝвοΧ1+ηбΨγ. 

. Νв=u3,Ν Νu=1+ηб, Ν Ν Ν -

Ν Ν Ν11),Ν μΝ		 = ∙ ; 												 = = ;											 = + = .Ν
Ν ,Ν = ∙ = ∙ = + .Ν
λ. Ν Ν Ν ΝвοsТЧΝηб. 

. Νв=sТЧΝu,Ν Νu=ηб, Ν Ν Ν -

Ν Ν Ν11),Ν μΝ= ∙ 	; 												 = sin = cos ; 								 = = .Ν



ζ8Ν

Ν μΝ		 = ∙ = cos ∙ = cos . 

10. Ν Ν Ν ΝвοΝМШsβΝб. 

. Νв=uβ,Ν Νu=ΝМШsΝб, Ν Ν Ν -

Ν Ν Ν11),Ν μΝ= ∙ ;																	 = = ;						 = cos = −sin .Ν
Ν μΝ	 = ∙ = ∙ −sin = cos ∙ −sin = −sin . 
11.Ν Ν Ν Ν Ν Ν = + −

.Ν Ν Ν Ν Ν Ν Ν Ν .Ν

.Ν Ν ,Ν Ν Ν Ν Ν Ν

Ν Ν ,Ν Ν Ν Ν Ν Ν–Ν -

Ν ,Ν Ν Ν Ν .Ν Ν Ν Ν

Ν Ν Ν Ν Ν ,Ν Ν Ν Ν Ν -

Ν ΝτБ,Ν . .Ν ,Ν Ν Ν| ⃗| = οНб.Ν= = + − = + − . = = = + − = − . 

    
Ν Ν μΝΝ. .					 = − + + Ν . .			 = − cos Ν. .				 = Ν . .			 = Ν. 	.				 = √ Ν . .		 = Ν

β.11.		 = + − ∙ − + Ν . .		 = √ 		 Ν

Ν Ν Ν μΝ. .						 = + sin Ν . .			 = 	 Ν. .			 = + Ν . .			 = √ 	 	 Ν. .		 = 	 Ν . .			 = + Ν



ζλΝ

      

(   ) 

β.ββ.Ν Ν Ν Ν Ν Ν = + +	 ,Ν ΝA=5 / , B=0,2 / 2, C=0,1 / 3.Ν Ν Ν Ν Ν

Ν Ν Ν Ν = 	 	 	 = 	 ,Ν Ν Ν Ν Ν Ν

Ν Ν Ν Ν Ν .Ν

β.βγ.Ν Ν Ν Ν Ν Ν Ν Ν= − + 	 ,Ν ΝA=2 / , B=3 / 2, C=4 / 3. Ν Ν Ν

Ν Ν .Ν Ν Ν Ν Ν = 	 Ν Ν Ν

μΝ Ν νΝ νΝ νΝ Ν Ν Ν Ν

Ν Ν Ν ,Ν ΝβΝ .Ν

β.βζ.Ν Ν Ν Ν Ν ,Ν Ν Ν -

ΝR=50 .Ν Ν Ν Ν Ν = + + 	 ,Ν ΝA=10 , 

B=10 / , C=–0,5 / 2.Ν Ν Ν ,Ν Ν ,Ν -

Ν Ν Ν Ν Ν Ν Ν = 	 .Ν Ν Ν

.Ν

β.βη.Ν Ν Ν Ν Ν Ν Ν Ν Ν

Ν = , + , 		 .Ν Ν Ν Ν Ν = 	 Ν Ν

Ν Ν ,Ν Ν Ν Ν .Ν Ν

Ν .Ν

β.βθ.Ν Ν Ν Ν Ν Ν Ν ζΝ .Ν Ν

Ν Ν Ν = − 	 .Ν Ν Ν ,Ν Ν -

Ν Ν Ν ΝλΝ / 2.Ν Ν Ν Ν Ν Ν -

,Ν Ν Ν Ν .Ν

β.βι.Ν Ν Ν Ν Ν Ν Ν Ν= 	 .Ν Ν Ν Ν Ν Ν Ν Ν Ν= 	 , = 		 	 = 	 .Ν Ν Ν Ν Ν Ν Ν

?Ν Ν Ν Ν Ν Ν Ν Ν ?Ν



η0Ν

β.β8.Ν Ν Ν Ν Ν Ν Ν Ν Νℎ = + − 	 .Ν Ν Ν Ν ,Ν Ν Ν -

Ν Ν = , 	 	 	 = 	 ,Ν Ν Ν Ν .Ν

β.βλ.Ν Ν Ν Ν Ν Ν Ν Ν= + − 	 .Ν Ν Ν Ν Ν Ν Ν Ν Ν -

Ν Ν ,Ν Ν Ν Ν ,Ν Ν Ν ,Ν ,Ν

Ν Ν Ν Ν Ν Ν Ν .Ν Ν Ν

β0Ν .Ν

β.γ0.Ν Ν Ν 10Ν Ν Ν Ν Ν Ν ,Ν Ν

Ν Ν Ν Ν Ν Ν Ν Ν Ν = ++ + 	 ,Ν ΝB=1 / , C=4 / 2, D=−1 / 3. Ν Ν

,Ν Ν Ν Ν ,Ν Ν Ν Ν Ν Ν Ν Ν

,Ν Ν Ν Ν .Ν

β.γ1.Ν Ν Ν Ν Ν Ν Ν Ν Ν= + − 	 .Ν Ν Ν Ν Ν Ν Ν =, 	 , = 	 		 	 = , 	 .Ν Ν Ν ,Ν Ν Ν Ν -

Ν .Ν

2.7.     

ΝS Ν  nΝ ΝΧ ΨΝ , , г,...,t, 

Ν Ν Ν  , , г,...,tΝΝ Ν Ν Ν  -

Ν Ν Ν ΝS.  

Ν ΝS ΝΝ , , г,...,t  Ν Ν

S=П(б, в, г,…,t), Ν Ν Ν Ν Ν Ν Ν Ν -

,Ν Ν Ν Ν Ν .ΝΝ

Ν Ν Ν Ν Ν Ν Ν ΝΝП, Ν

Ν Ν Ν ,Ν Ν Ν Ν ,Ν . .Ν Ν Ν

Ν Ν Ν Ν Ν Ν S=S(б, в, г,...,t)  

а=а(С, Ф, r). 
Ν Ν ΝSΧ , ,г,...,tΨΝ Ν = , в=Л,г=М,…t=Х -

ΝSΧК,Л,М,...ХΨ.Ν ,Ν ΝSΧ , ,гΨο3б·(в+г2Ψ,Ν ΝSΧ2,3, 1ΨοΝ3·2·(3+12ΨΝοΝ12. 



η1Ν

Ν Ν Ν Ν Ν  ,  -

Ν Ν Ν ,Ν Ν Ν Ν Νг=П(б, в)  Ν -

Ν Ν .Ν Ν Ν Ν Ν ,Ν , гΝ -

Ν Ν Ν ΝΧ Ν Ν Ν Ν Ν

,Ν Ν Ν Ν Ν Ν Ν Ν Ψ.Ν

 2.6 

Ν Ν Ν Ν С Ν Ν Ν Χ Ν

Ν ΨΝ Ν Ν Ν μΝ ΝΝ Ν Ν

,  . . С=П(, ).ΝΝ Ν Ν Ν Ν Ν Νλ0ºΝ Ν+λ0ºΝΧ Ν

Ν Ψ,Ν ΝΝ Ν180ºΝ Ν+180ºΝΧ Ν Ν Ψ.Ν

Ν ,Ν Ν Ν    Ν Ν Ν

ΝС.Ν

Ν Ν Ν Ν Ν Ν Ν Ν Ν -

Ν .Ν Ν Ν Ν ,Ν -

Ν Ν Ν Ν Ν ,Ν . .Ν Ν Ν -

Ν .ΝΝ

 2.7ΝΝ

Ν Ν Ν Ν Ν Χ Ν -

- ΨμΝpV=νRT.Ν Ν Ν Ν Ν Ν Ν μΝpΝΧ -

Ψ,ΝVΝΧ Ψ,Ν ΝΧ ΨΝ ΝνΝΧ Ν ΨΝ Ν Ν -

Ν Ν Ν Ν ,Ν Ν Ν Ν -

ΝΧ Ψ.Ν ,Ν Ν Ν Ν μ V
νRTp  ,Ν Ν -

Ν Ν Ν Ν μΝp=П(ν, V, ).ΝΝΝ

 2.8Ν

Ν Ν Ν Ν Ν Ν Ν Ν Ν

Ν Ν ΝVΝ Ν Νm.Ν Ν Ν Ν Ν ,Ν

Ν Ν Ν Ν Ν Ν Ν ΝК, Л, МΝΧV=К·Л·МΨ,Ν -

,Ν Ν Ν Ν Ν Ν МЛК
m

V
mρ


 ,Ν . .Ν Ν



ηβΝ

Ν Ν Ν Ν Ν Ν Ν Ν Ν -

Ν= (m, К, Л, М). 

Ν Ν Ν Ν   -

   ,Ν Ν Ν Ν Ν Ν Ν -

.ΝΝ

Ν Ν ΝU=П(б, в, г, t) Ν , Ν Ν ,Ν Ν

Ν Ν Ν в, г, tΝ Ν ,Ν Ν  

Ν ΝU Νб Ν Ν ≡ ,Ν Ν

= , , , ≡ ´ , , , 			 	 = , = , = .	 
 2.9ΝΝД 	 я	 , , = + 	.Ν
Ν Ν Ν Ν Ν Ν .Ν

. = + = + = + =Ν
= + − = − .Ν

= + = + = + =Ν
= − + ∙ = − + .Ν

= + = + = + =Ν
= + = .Ν

 2.10ΝΝ
Ν Ν Ν  Ν Ν  Ν Ν

Ν Ν Ν Ν .Ν ,Ν Ν -

Ν Ν Ν Ν  Ν Ν -



ηγΝ

Ν Ν Ν Ν m, Ν НΝ Ν Ν СΝ Χ Ν Ν

ζ

βСНV 
 Ψ.Ν Ν Ν Ν Ν Ν Ν -

Ν Ν Ν–Ν ,Ν Ν Ν μΝ= , , ℎ = = ℎ Ν

Ν Ν Ν Ν Ν Ν -

Ν		 ,			 , 		 		 μΝ = + + ,ΝΝ

Ν				 = ∙ ∆ , = ∙ ∆ℎ			 			 = ∙ ∆ .Ν
Ν ,Ν Ν Ν Ν Ν Ν Ν

Ν .Ν

. ´ ≡ = ℎ = ℎ = ℎ . 
´ ≡ ℎ = ℎ ℎ = ℎ ℎ = − ℎ = − ℎ . 
´ ≡ = ℎ = ℎ = − ℎ = − ℎ . 

    2.7 

1.Ν Ν Ν Ν Ν ,Ν Ν Ν -

Ν ?Ν

β.Ν Ν Ν Ν Ν ,Ν Ν -

Ν .Ν Ν Ν Ν Ν Ν Ν Ν -

?Ν

γ.Ν Ν Ν Ν Ν Ν Ν Ν -

?ΝΝ Ν Ν Ν ?Ν

ζ.Ν Ν Ν Ν Ν Ν ?Ν

    
Ν Ν Ν Ν Ν Ν Ν -

Ν Ν μΝ



ηζΝ

. .		 = + + − Ν . .			 sin + − Ν. .		 = √ + − Ν . .			 = , − z · cos Ν. .			 = + Ν . .		 = Ν. .		 = + Ν . .			 = cos + tg 	Ν. .		 = + Ν . .		 = √ + Ν

Ν Ν



ηηΝ

3.     

3.1.   

Ν Ν Ν Ν Ν Ν Ν Ν

Ν ,Ν Ν Ν Ν Ν Ν Ν Ν Ν .Ν

Ν Ν Ν Ν Ν Ν Ν .Ν -

Ν Ν Ν Ν ΝБVIIΝ .Ν Ν Ν Ν Ν Ν

Э Ν Ν ΧΝ Ν Ψ,Ν Ν ,Ν Ν Ν Ν

Ν .Ν Ν1θηλΝ .Ν Ν ΝΧ .Ν Ν–Ν Ν .Ν ΨΝ

Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν

.Ν Ν Ν Ν .Ν Ν Ν Χ .Ν ΨΝ Ν ι0- Ν .Ν

ББVIIΝ .Ν Ν Ν Ν Ν Ν Ν Ν ,Ν Ν

Ν Ν Ν Ν Ν Ν Ν -

.ΝЭ Ν Ν Ν Ν Ν Ν Ν Ν -

.Ν

Ν Ν Ν Ν Ν Ν Ν -

Ν Ν Ν ΝЭ ΝΧ ,Ν Ν Ν Ν Ν -

Ν Ψ.Ν Ν Ν Ν Ν Ν

. .Ν Ν Ν . .Ν Ν Ν Ν Ν .Ν

3.2.   

Ν Ν ,Ν

Ν Ν Ν Ν -

Ν П(б)=в, Ν Ν Ν

MN Χ .Νγ.1Ψ.Ν Ν Ν -

Ν ΝΝКABЛ. 

Ν ΝКЛΝ ΝnΝ -

Ν Χ Ν Ν ΨμΝ ,, , , … , .Ν -

Ν Ν ,Ν -

Ν Ν μΝ
. 3.1. 



ηθΝ

= − + − +⋯+ − .Ν Χγ.1ΨΝ

Ν Ν μΝ− = ∆ , 			 − = ∆ , … − = ∆ Ν

Ν Ν μΝΝ = ,			 = ,… , = . 
Ν Ν = 0, Л=бnΝ,Ν Ν ΝΧγ.1ΨΝ Ν Ν Ν μΝ= ∑ ∙ ∆ .	Ν Χγ.βΨΝ

Ν Ν ΝnΝ → ∞ Ν Ν∆ Ν Ν Ν

Ν Χ Ψ,Ν . Ν ∆ 0,Ν Ν Ν Ν Ν Ν КABЛ Ν

 ΝΧγ.βΨΝ    ,Ν Ν -

Ν Ν μΝlim∆ → ∑ ∙ ∆ =∫ .Ν Χγ.γΨΝ				∫ Ν Ν  . 

ΝП(б)Нб   , П(б) –Ν -
 ,Ν Ν–Ν  ,ΝК ΝЛΝ–Ν -

 .ΝΝ

    

Ν ΝΧγ.γΨΝ Ν Ν Ν Ν ,Ν Ν -

Ν Ν∫ Ν Ν Ν Ν Ν -

,Ν Ν Ν ,Ν Ν Ν Ν

Ν ,Ν Ν –Ν Ν Ν Χ Ν Ν Ψ,Ν Ν Ν

Ν–Ν Ν =  Χ Ν Ν Ψ   б=Л Χ Ν Ν

Ψ.Ν

Ν Ν Χ Ν .Ν ТntОРrКХТs – « »)Ν Ν Ν∫ 	Ν
Ν ΝΧ Ν∫–Ν Ν Ν Ν ΝS,Ν Ν Ν

Ν Ν ΝsummКΝΧ ΨΨ.ΝΝ

3.3.      

   Ν Ν Ν Ν

ΝF(б)Ν Ν Ν Ν Ν Ν = Ν Χ Ν

Ν Ν Ν ´ = Ψ.Ν Ν Ν Ν -



ηιΝ

Ν Ν Ν ,Ν   Χ . .Ν Ν

Ν Ψ.ΝΝ

Ν ΝF(б)Ν Ν Ν Ν Ν -

Ν  Ν Ν ΝП(б).Ν

Ν Ν Ν П(б) Ν Ν Ν -

.Ν ΝF(б) Ν Ν Ν ,Ν Ν Ν Ν Ν -

ΝF(б)+ , Ν  – Ν ,Ν  .Ν

Ν Ν + Ν Ν Νв=П(б)Ν Ν Ν

Ν Ν  Ν Ν Ν Ν

ΧCΝ–Ν ΨμΝ∫ = + ,Ν Χγ.ζΨΝ+ = .Ν Χγ.ηΨΝ

   (  ) 

1.Ν Ν Ν Ν Ν Ν Ν

μΝ∫ = .Ν Χγ.θΨΝ

β.Ν Ν Ν Ν Ν Ν Ν ,Ν

Ν Ν Ν Ν Ν Ν μΝ∫ = + 					 		 ∫ ´ = + .Ν Χγ.ιΨΝ

γ.Ν Ν Ν Ν Ν Ν μΝ∫ = ∫ ,			 	 = . Χγ.8ΨΝ

ζ.Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν

μΝ∫ ± = ∫ ± ∫ .Ν Χγ.λΨΝ

Ν Ν Ν ,Ν Ν Ν ,Ν Ν

Ν Ν ,Ν Ν ,Ν Ν Ν Ν -

Ν Ν Χ .Ν β.θΨΝ Ν Ν Ν Ν

.Ν



η8Ν

  : 		∫ = + ,			 	 ≠ − Ν 		∫ − ln|cos | + Ν		∫ = + Ν 8ΨΝ∫ 	 = ln|sin | + Ν		∫ = + Ν 			∫ = + Ν		∫ = ln| | + Ν 		∫ = − + Ν		∫ cos = sin + Ν 			∫ √ = arcsin + Ν		∫ sin = − cos + Ν 		∫ √ = arctg + Ν

Ν Ν Ν Ν Ν Ν Ν .Ν Ν Ν

Ν Ν Ν Ν Ν Ν Ν -

Ν Ν Ν Ν ΝΧ .Ν ΝβΝ Ν ΝγΨΝ Ν

Ν Ν Ν .Ν

 3.1. 

Ν∫ cos − + .Ν

.ΝΝ

Ν Ν Ν Ν Ν ,Ν ΝΝ ΝΧγ.λΨΝ

Ν Ν Ν .Νcos − + = cos − + = = sin − + ln| | + .Ν

 3.2. 

Ν∫ .Ν

.ΝΝ

Ν Ν ,Ν Ν -

Ν ΝΧ .Ν Ψ,Ν Ν Ν Ν Ν Ν .ΝΝ= cossin = − sinsin = sin − =		Ν
	= sin − = − − + .Ν



ηλΝ

 3.3. 

Ν Ν Ν Ν Ν Ν = + .Ν

Ν Ν Ν Ν = , 	 / .Ν Ν Ν -

Ν Ν ,Ν Ν Ν Ν 	 = Ν Ν Ν Ν Ν -

.Ν ,Ν Ν Ν Ν Ν Ν Ν = 	 .ΝΝ
.ΝΝ

Ν Ν Ν Ν Ν Ν Ν .Ν -

Ν Ν–Ν Ν Ν μΝ= 		 ⇒ 		 =  

= + = + = + = = + + = + + . 

Ν Ν Ν ,Ν Ν Ν Ν Ν

tο0μΝ = ∙ + + = 	.		 Ν :	 = 	 => С = .Ν
Ν ,Ν Ν Ν Ν Ν Ν Ν Ν

Ν Ν  ,Ν Ν Ν Ν Ν Ν –Ν -

Ν Ν = .ΝΝ
Ν Ν Ν Ν Ν = 	 μΝ= , ∙ + = , ΝΧ Ψ.Ν

μΝ = + + ,				 = , 	 .Ν

    3.1– 3.3 

1.Ν Ν Ν Ν Ν Ν Ν Ν -

?ΝΝ

β.Ν Ν Ν Ν Ν Ν Ν Ν -

?Ν

γ.Ν Ν Ν Ν Ν Ν Ν ?Ν

ζ.Ν Ν Ν ΝΝ ΝΝ ?ΝΝ



θ0Ν

η.Ν Ν Ν Ν  Ν Ν Ν

?ΝΝ

η.Ν Ν Ν Ν Ν Ν Ν -

?Ν

θ.Ν Ν Ν Ν ?Ν Ν Ν

Ν Ν .Ν

 

    

Ν μΝ. . ∫ √ Ν . . ∫ √ + √ − Ν. . ∫ + + Ν . . ∫ Ν

. . ∫ + + Ν . . ∫ Ν

. . ∫ + Ν . . ∫ Ν

. . ∫ ∙ Ν . .		 ∫ √ Ν

. . ∫ Ν . .		 ∫ Ν

 

3.4.   .  

  –  

Ν Ν Ν Ν Ν Ν[ , ]Ν Νв=П(б)  

Ν Ν ΝF(б) Ν Ν Ν Ν Ν -

,Ν . .μΝ∫ = | = − .		Ν Χγ.11ΨΝ

Ν Ν Ν Ν ∫ ,Ν Ν Ν

Ν Ν 	∫ Ν Ν ,Ν Ν   

–  Χγ.θΨ,Ν Ν Ν Ν Ν Ν Ν Ν Ν -

Ν ,Ν Ν Ν Ν Ν Ν Ν Ν .Ν



θ1Ν

   

1.Ν Ν Ν Ν Ν Ν Ν μΝΝ∫ 	 ∙ = ∫ 	,Ν Χγ.1βΨΝ

Ν  =ΝМШЧstΝ

β.Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν -

μΝ ∫ ± = ∫ ± ∫ .Ν Χγ.1γΨΝ

γ.Ν Ν Ν Ν Ν Ν μΝΝ∫ = ∫ + ∫ .	Ν Χγ.1ζΨΝ

ζ.Ν Ν Ν Ν Ν Ν μΝ∫ = −∫ .Ν Χγ.1ηΨΝ

η.Ν Ν Ν Ν Ν Ν μΝΝ∫ = .Ν Χγ.1θΨΝ

 3.4. Ν∫ .Ν

. 

= = 	 − − 	 = − − = . 
 3.5. Ν∫ sin .Ν

. 

sin = − cos │ = − cos − cos = − − − = . 
    

Ν Ν. .		 ∫ cos + sin Ν . .		 ∫ + − Ν. . ∫ + Ν . .		 ∫ Ν. .		 ∫ √ Ν . .		 ∫ sin Ν



θβΝ

     

(   ) 

γ.1λ.Ν Ν Ν Ν Ν Ν Ν Ν= + .Ν Ν Ν Ν Ν ,Ν Ν Ν Ν -

Νt=0μΝ ΨΝ Ν Ν Ν Ν νΝ ΨΝ Ν Ν Ν

0,ηΝ .Ν

γ.β0.Ν Ν Ν Ν Ν Ν 10Ν Ν Ν Ν Ν

F=θΝ ,Ν Ν Ν Ν Ν = Ν Ν Ν Ν Ν .Ν

γ.β1.Ν Ν Ν Ν Ν Ν Ν Ν

Ν Ν = sin 				 / .Ν Ν Ν Ν Ν Ν

Ν Ν = ,	 Ν Ν Ν Ν = 	 Ν Ν Ν

1Ν .Ν

γ.ββ.Ν Ν Ν Ν Ν Ν Ν Ν= , 	 .Ν ,Ν Ν Ν Ν Ν Ν Ν Ν θΝ Ν Ν Ν

Ν Ν Νγ,ιηΝ / .Ν Ν Ν Ν Ν Ν ΝΝ ΝΝ

Ν Ν .ΝΝ

γ.βγ.Ν Ν ΝζΝ Ν Ν Ν Ν Ν Ν

Ν Ν Ν Ν ,Ν Ν Ν Ν Ν = √ .Ν

ΝγΝ Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν -

Ν Ν Ν Ν Ν Ν Ν .Ν Ν -

Ν Ν Ν Ν .Ν

γ.βζ.Ν Ν Ν Ν Ν Ν Ν Ν= − .Ν Ν Ν Ν Ν Ν ,Ν Ν Ν -

Ν Ν Ν = .Ν

Ν

Ν

Ν



θγΝ

4.    

    

4.1.     
Ν Ν Ν Ν Ν Ν ,Ν Ν Ν Ν

Ν Ν Ν Ν .Ν Ν Ν ,Ν Ν -

Ν Ν ΝΧ ,Ν Ν ,Ν Ν ΨΝ -

Ν Ν Ν Ν Ν Ν Ν ,Ν

Ν Ν ,Ν Ν Ν Ν Ν Ν ,Ν Ν Ν Ν Ν

Ν Ν .Ν

Ν Ν Ν Ν Ν Ν Ν Ν ,Ν

Ν Ν Ν Ν Ν Ν Ν Ν -

Ν Ν Ν .Ν

Ν Ν Ν Ν Ν Ν

Ν Ν Ν ,Ν Ν Ν Ν Ν Ν

Ν .Ν

Ν Ν Ν   . Ν -

Ν Ν Ν Ν  Ν  .Ν -

 Ν Ν Ν ,Ν Ν Ν

Ν Ν Ν Ν ΝΧ Ν Ν Ν Ν Ψ,Ν Ν

Ν Ν Ν Ν .Ν μΝ ,Ν -

,Ν ,Ν ,Ν Ν .ΝΝ

  –Ν Ν ,Ν Ν Ν Ν

Ν Ν Ν Ν Ν Ν Ν -

.Ν μΝ Ν ΝΧ Ψ,Ν Ν ,Ν Ν -

Ν ,Ν Ν Ν .Ν Ν Ν Ν -

Ν Ν Ν Ν Ν Ν Ν Ν Ν -

,Ν Ν Ν Ν Ν Ν .Ν

Ν Ν Ν Ν Ν -

.Ν   – Ν Ν Ν Ν
Ν Ν .Ν



θζΝ

Ν Ν Ν Ν Ν μΝ   -

Ν    .Ν

   –Ν Ν Ν ,Ν Ν Ν -

Ν Ν Ν Ν Ν Ν Ν -

Ν Ν Ν ΝΧ Ψ,Ν Ν Ν Ν ,Ν Ν Ν -

Ν Ν .Ν μΝ Ν Ν Ν -

Ν ,Ν Ν Ν Ν Ν Ν Ν Ν ,Ν -

Ν Ν Ν ,Ν Ν . .Ν

Ν Ν Ν Ν Ν Ν Ν Ν Ν -

Ν ,Ν Ν ,Ν Ν Ν Ν Ν Ν Ν Ν

Ν Ν Ν Ν .Ν Ν Ν Ν Ν Ν Ν

Ν ,Ν Ν Ν ,Ν Ν Ν Ν Ν Ν Ν -

Ν Ν ,Ν Ν Ν Ν  -

Ν Ν Ν .Ν Ν   Ν -
.Ν ,Ν Ν Ν Ν Ν Ν Ν ,Ν

Ν Ν Ν ,Ν Ν Ν Ν Ν Ν . .Ν

    4.1 

1.Ν Ν Ν Ν ?Ν Ν .Ν

β.Ν Ν Ν Ν ΝΝ ?Ν Ν Ν -

Ν Ν .Ν

γ.Ν Ν Ν Ν Ν Ν ?Ν Ν Ν -

Ν Ν .Ν

4.2.     
Ν Ν Ν Ν   -

 . Ν Ν Ν Ν ,Ν Ν Ν

Ν Ν Ν Ν Ν - Ν Ν ,Ν Ν -

Ν Ν Ν Ν ,Ν Ν ,Ν -

Ν Ν Ν Ν Ν . .Ν Ν Ν Ν -

,Ν Ν Ν Ν ,Ν Ν Ν Ν Ν



θηΝ

Ν Ν Χ ΨΝ Ν .Ν Ν Ν

Ν Ν ,Ν Ν ,Ν Ν Ν Ν .Ν

 ΝΝ ,Ν Ν Ν

,Ν Ν Ν Ν Ν Ν Ν

.Ν Ν Ν Ν Ν Χ ΨΝ

Ν .Ν Ν Ν Ν Ν Ν -

,Ν Ν .ΝΝ

Ν Ν Ν Ν Ν Ν -

 . 

Ν  Ν ΝΝ Ν Ν Ν Ν -

Ν–Ν   .Ν

 Ν –Ν Ν Ν Ν ,Ν

Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν

.Ν Ν Ν Ν Ν Ν Ν Ν Ν

Ν Ν Ν Ν Ν Ν Ν Ν -

Ν Ν Ν .Ν Ν Ν Ν ,Ν Ν

,Ν Ν Ν Ν Ν Ν .Ν

Ν Ν Ν–Ν Ν Ν Ν Ν -

Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν .Ν -

Ν Ν Ν Ν Ν .Ν ,Ν Ν -

Ν ,Ν Ν Ν Ν Ν Ν Ν Ν -

Ν Ν .Ν Ν Ν Ν Ν Ν

Ν Ν ΝΝ .Ν

 Ν Ν Ν -

Ν ,Ν Ν Ν Ν Ν Ν

Ν Ν Ν Ν Ν Ν Ν .Ν

Ν Ν Ν Ν Ν Ν Ν

Ν ,Ν Ν Ν ,Ν Ν -

Ν Ν Ν Ν . .Ν Ν Ν ,Ν ,Ν Ν Ν

Ν Ν Ν Ν Ν Ν Ν -



θθΝ

Ν Ν ,Ν Ν Ν Ν Ν Ν Ν Ν Ν -

Ν Ν .Ν Ν Ν Ν Ν -

Ν Ν Ν Ν Ν Ν .Ν ,Ν ,Ν Ν

Ν Ν Ν Ν Ν Ν Ν Ν ,Ν Ν Ν

,Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν

.Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν -

.Ν Ν Ν Ν Ν Ν Ν Ν -

Ν Ν ,Ν Ν Ν Ν Ν Ν ,Ν -

Ν Ν Ν Ν .Ν Ν Ν

Ν Ν Ν Ν ,Ν Ν Ν Ν Ν Ν Ν Ν

Ν Ν Ν Ν Ν Ν ,Ν Ν

Ν Ν Ν Ν Ν .ΝΝ

Ν Ν ,Ν Ν ,Ν Ν -

.Ν Ν–Ν Ν Ν Ν ,Ν Ν Ν -

Ν Ν Ν Ν Ν Ν Ν Ν μΝ -

Ν Ν Ν ,Ν Ν Ν Ν ,Ν -

Ν Ν Ν Ν Ν . .Ν ,Ν Ν Ν

,Ν Ν Ν Ν ,Ν Ν Ν Ν Ν Ν Ν -

Ν .Ν

Ν Ν ,Ν Ν ,Ν Ν Ν Ν Ν ,Ν

Ν Ν Ν Ν .Ν

Ν  Ν Ν Ν , -

  . 

 Ν–Ν Ν Ν ,Ν Ν Ν

Ν Ν νΝ Ν Ν Ν Ν -

Ν Νб  Ν Ν Ν Νб0μΝΝ

б=б –б0   ( . )Ν Χζ.1Ψ 
.Ν Ν Ν « Ν »Ν Ν Ν

« Ν Ν »,Ν Ν Ν Ν Ν -

Ν Ν Ν Ν .Ν Ν Ν Ν .Ν



θιΝ

 Ν –Ν Ν Ν ,Ν -

Ν Ν Ν Ν Ν Ν Ν Χ Ν Ν

Ν ΨΝ Ν Ν Ν Ν Χ Ν Ν Ν

Ψ,Ν Ν Ν Ν Ν Ν Ν Ν -

Ν Ν μΝ Ν

б
б

 Ν Ν
б
б

 ,Ν Χζ.βΨΝ

Ν Ν μΝΝ

Σ100



б

б Ν Ν Σ100



б
б ΝΝ Χζ.γΨΝ

Ν Ν Ν   -

.Ν Ν Ν Ν Ν Ν -

Ν Ν .Ν Ν  Ν Ν Ν Ν

,Ν Ν Ν Ν Ν Ν Ν ΝбЦКбΝΧ Ν

Ν Ψ,Ν Ν :Ν

Σ.100
ЦКб





б
б

  Χζ.ζΨΝ

Ν Ν - Ν Ν ,Ν

Ν ,Ν Ν Ν Ν Ν Ν . 

Ν Ν Ν Ν–Ν  Ν Ν

–Ν Ν Ν Ν Ν Ν Ν ΝΧζ.ζΨΝ μΝΝ

Σ100
ЦКббб 


 , ( . ). Χζ.ηΨ 

,Ν Ν Ν Ν Ν Ν ΝUЦКбΝοΝ

10Ν ,Ν Ν Ν ΝΝο0,ηΝ ΝΝ

.Ν0η,0
100
10η,0 BU 


 Ν

Ν Ν Ν Ν Ν Ν Ν Ν Χ Ν

Ν Ν Ν . .Ψ,Ν Ν Ν Ν Χ Ν Ν Ν Ν Ν . .ΨΝ -

.Ν ,Ν Ν Ν Ν Ν Ν Ν Ν Ν



θ8Ν

, Ν Ν Ν Ν Ν .Ν Ν -

Ν Ν Ν Ν Ν Ν Ν Ν Ν -

Ν Ν .ζ.1. 

 4.1 
  

Ν Ν Ν Ν Ν Ν
Ν ΝΝ 1Ν / ΝΝ 1Ν ΝΝ

ΝΝ 0,1Ν / ΝΝ
0,0ηΝ / ΝΝ

0,1Ν ,Ν
0,0ηΝ ΝΝ

ΝΝ 0,01Ν / ΝΝ 0,01Ν Ν
Ν Ν -ΝΝ 0,1Ν ΝΝ
Ν ΝΝ 0,1Ν / ΝΝ 0,1Ν ΝΝ

Ν Ν ΝΝ Ν 0,1Ν / ΝΝ 0,γΝ ΝΝ
Ν Ν Ν ΝΝ 1Ν / ΝΝ 1Ν ΝΝ

: 1ΨΝ Ν Ν Ν Ν Ν Ν -

Ν νΝ βΨΝ Ν Ν Ν Ν Χ ,Ν

Ν ΨΝ Ν Ν Ν .Ν

    4.2 

1.Ν Ν Ν Ν Ν ?Ν

β.Ν Ν Ν Ν Ν Ν Ν Ν ,Ν Ν

?Ν

γ.Ν Ν Ν Ν Ν Ν ?Ν

ζ.Ν Ν Ν Ν Ν ?Ν

η.Ν Ν Ν ,Ν Ν Ν Ν

?ΝΝ

θ.Ν Ν Ν Ν Ν Ν Ν ?ΝΝ

η.Ν Ν Ν Ν Ν Ν ?Ν Ν Ν -

Ν Ν Ν Ν Ν ?Ν

4.3.     

Ν Ν Ν Ν Ν Ν -

Ν Ν .Ν Ν Ν Ν Ν Ν Ν



θλΝ

Ν Ν Ν Ν Ν Ν .Ν Ν ,Ν

Ν Ν Ν Ν Ν ,Ν Ν Ν Ν

Ν .Ν Ν Ν Ν Ν Ν -

,Ν Ν Ν Ν Ν Ν Ν Ν Ν

Ν Ν ,Ν ,Ν ,Ν Ν Ν  -

 Ν Ν Ν Ν Ν Χ -

Ν Ν Ν Ψ.ΝΝ

4.3.1.      

Ν Ν Ν Ν Ν Ν Ν Ν

Ν Ν Ν Ν ,Ν Ν ,Ν Ν

Ν Ν Ν ,Ν Ν Ν Ν Ν -

Ν Ν Ν ΝΔ =Δ ,Ν Ν Ν Ν -

ΝΧζ.ηΨ.Ν Ν Ν Ν Ν ΝΧ Ν Ν Ν ΨΝ Ν ,Ν

Ν Ν Ν Ν Ν   Ν -

Ν .  

Ц  Ν Ν–Ν Ν Ν Ν Ν ,Ν -

Ν Ν Ν Ν .Ν Ν Ν -

Ν Ν Ν Ν Ν Ν Ν Ν -

Ν ΝΧ Ν Ν ΨΝ Ν Ν Ν .Ν Ν

Ν Ν Ν Ν μΝ

б = б    б,ΝΝ . ;   εб=…… %. 

4.3.2.      

Ν Ν Ν ,Ν Ν Ν Ν Ν

Ν Ν Ν Ν .Ν Ν Ν Ν -

Ν Ν Ν Ν .Ν

,Ν Ν ΝnΝ Ν Ν Ν ,ΝΝ Ν -

Ν Ν μΝ 1, 2, … , n. 

1.Ν Ν Ν ΝΔ .Ν



ι0Ν

β.Ν Ν    ,Ν Ν Ν

,Ν Ν Ν ,Ν Ν Ν Ν Ν Ν Ν

: 

....1
1

β1





n

Т

n
Т n

бббб
n

б Ν Χζ.θΨ 

. Ν Ν Ν Ν Ν Ν Ν

,Ν Ν Ν Ν Ν Ν Ν .Ν Ν

Ν Ν Ν Ν Ν Ν Ν

,Ν Ν Ν Ν Ν Ν Ν Ν .Ν

γ.Ν Ν Ν Ν Ν бnΝ Ν  б .Ν Э Ν -

Ν Ν Ν Ν Ν Ν  -

  μΝ

бТ = бТ – <б>. Χζ.ιΨ 
ζ.Ν Ν    -

 , Ν Ν Ν Ν Ν Ν Ν

Ν Ν μ 

.
Ψ1ΧΨ1Χ

ΨΧ ββ

β

β

1

β











nn
ббб

nn

б
S nТ

Т

б   Χζ.8ΨΝ

η.Ν Ν   Χ . .Ν  

,Ν Ν Ν Ν Ν ΨΝ Ν μ 

б  = t,n-1 S<б>,Ν Χζ.λΨΝ

Ν t,n-1 –Ν  ,Ν Ν Ν Ν Ν

Χ .Νζ.βΨμΝ Ν Ν ΝΧ   –  -

Ν)  ΝΧ   ΝП=n–1).Ν

 Ν α (  )Ν –Ν Ν -

,Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν -

 : ( –Δ ;  +Δ ). 

Ν Ν ,Ν Ν Ν Ν Ν -

,Ν Ν Ν Ν Ν0,λη.Ν



ι1Ν

 4.2Ν
  

Ν -
Ν -
ΝПΝ

ΝΝ

0,ηΝ 0,θΝ 0,ιΝ 0,8Ν 0,λΝ 0,ληΝ 0,λ8Ν 0,λλλΝ

1 1,00Ν 1,γ8Ν β,0Ν γ,1Ν θ,γΝ 1β,ιΝ γβΝ θζ0Ν
2 0,8βΝ 1,0θΝ 1,γΝ 1,λΝ β,λΝ ζ,γΝ ι,0Ν γβΝ
3 0,ιιΝ 0,λ8Ν 1,γΝ 1,θΝ β,ζΝ γ,βΝ ζ,ηΝ 1γΝ
4 0,ιζΝ 0,λζΝ 1,βΝ 1,ηΝ β,1Ν β,8Ν γ,ιΝ 8,θΝ
5 0,ιγΝ 0,λβΝ 1,βΝ 1,ηΝ β,0Ν β,θΝ γ,ζΝ θ,λΝ
6 0,ιβΝ 0,λ0Ν 1,1Ν 1,ζΝ 1,λΝ β,ζΝ γ,1Ν θ,0Ν
7 0,ι1Ν 0,λ0Ν 1,1Ν 1,ζΝ 1,λΝ β,ζΝ γ,0Ν η,ζΝ
8 0,ι1Ν 0,λ0Ν 1,1Ν 1,ζΝ 1,λΝ β,γΝ β,λΝ η,0Ν
9 0,ι0Ν 0,88Ν 1,1Ν 1,ζΝ 1,8Ν β,γΝ β,8Ν ζ,8Ν
14 0,θλΝ 0,8ιΝ 1,1Ν 1,γΝ 1,8Ν β,1Ν β,θΝ ζ,1Ν
19 0,θλΝ 0,8θΝ 1,1Ν 1,γΝ 1,ιΝ β,1Ν β,ηΝ γ,λΝ
∞Ν 0,θιΝ 0,8ζΝ 1,0Ν 1,γΝ 1,θΝ β,0Ν β,γΝ γ,γΝ

θ.Ν Ν    Ν Ν Ν

Ν Ν Ν б Ν Ν Ν Ν

б μΝΝ∆ = ∆ + ∆ 	.  Χζ.10ΨΝ

Ν Ν Ν Ν 	 Ν Ν Νβ,η÷γΝ Ν Ν ,Ν

Ν Ν Ν Ν .ΝΝ

ι.Ν   Ν ΝΧζ.γΨ,Ν Ν -

Ν Ν Ν Ν Ν μ = ∆ ∙ %. 
8.Ν Ν Ν Ν Ν Ν Ν Ν -

Ν Ν Ν μΝ

б = б    б,ΝΝ . .,     α=……,    εб=…….% 

   по   -

  . 

4.3.3.     

Ν Ν Ν Ν Ν Ν -

Ν Ν Ν ,Ν Ν Ν Ν Ν -



ιβΝ

Ν Ν Ν Ν Ν Ν Ν Ν

Ν Ν Ν .Ν

Ν Ν Ν Ν Ν Ν Ν -

.ΝΝ

1. Ν Ν Ν Χ ,Ν Ν Ν Ν -

ΨΝ Ν Ν Ν       Ν

Ν Ν Ν Ν Ν Χ ΨΝ ,Ν Ν Ν Ν -

Ν ,Ν Ν Ν ,Ν Ν Ν Ν ,Ν Ν

Ν Ν Ν Ν Ν Ν Ν .ΝΝ

Ν Ν Ν Ν Ν Ν  Ν

 .Ν

  е Ν Ν Ν Ν Ν Ν

Ν ,Ν Ν ,Ν Ν Ν Ν Ν Ν . 

:  0,00ιθ80η.ΝΝ Ν Ν Ν Ν Ν μΝι,Νθ,Ν8,Ν0Ν Ν

η.Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν .Ν -

Ν Ν Ν Ν Ν Ν Ν Ν Χ -

,Ν Ν Ν Ν Ν Ν

бS Ψ,Ν Ν Ν Ν Ν Ν Ν ,Ν . .μΝ0,00ιθ80η≈0,00ιι.ΝΝ

β.Ν Ν Ν Ν Ν Ν Ν  

( )Ν Ν Ν Ν Ν ,Ν Ν Ν Ν Ν Ν1.Ν

Ν Ν Ν ,Ν Ν Ν Ν Ν Ν -

Ν Ν Ν ,Ν Ν Ν Ν Ν Ν -

Ν   . 

:Ν бο0,00βθλ≈0,00γνΝ в=1,ηθ1≈1,θνΝ гο0,01γβ8λ≈0,01γνΝ UοΝ

βγ,ιλ81≈βζΝ

Ν Ν Ν Ν Ν Ν Ν

Ν .Ν

μΝ Σν1γΣλ0γ,1βΣ100
η,1η
β,0

 Ν



ιγΝ

Σ.ι,γΣιγ8γ,γΣ100
ζ,β1
8,0

в Ν

γ.Ν Ν Ν Ν Ν Ν Ν Ν Ν -

Ν Ν Ν Ν Ν .Ν ,Ν Ν -

Ν Ν Ν =β0,βι0,ζΝ Ν Ν ,Ν Ν

Ν Ν Ν ,Ν Ν ,Ν Ν Ν Ν

Χ Ν Ν ΨΝ Ν Ν ,Ν Ν Ν Ν -

Ν Ν Ν Ν Ν ,Ν . .Ν -

Ν Ν Ν =β0,γ0,ζ.Ν

Ν Ν Ν Ν Ν Ν Ν

Ν Ν Ν Χ Ν Ν 1Ν Ν 10,Ν Ν Ν 10Ν Ν - Ν

Ψ.Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν -

Ν 10.Ν Ν Ν Ν Ν Ν Ν Ν

,Ν Ν Ν Ν ΝΝ Ν Ν Ν .Ν

: = , ± , ≈ , ± , = , ± , ∙ νΝ= , ± , ≈ ± = , ± , ∙ νΝ= , ± , ≈ , ± , = , ± , ∙ ;Ν= , ∙ ± , ∙ ≈ , ∙ ± , ∙ =Ν= , ± , ∙ .Ν

 4.1.  

Ν Ν Ν Ν Ν Ν Ν Ν -

ΝΧ Ν Ν0,01Ν Ψ.Ν Ν Ν μΝН1ΝοΝβγ,β8Ν ,Ν

НβΝοΝβγ,γ0Ν ,ΝНγΝοΝβγ,γβΝ ,ΝНζΝοΝβγ,γγΝ ,ΝΝНηΝοΝβγ,βλΝ .ΝΝ

1.Ν Ν Ν Ν Ν ΝΧζ.θΨμΝ








η

βλ,βγγγ,βγγβ,βγγ0,βγβ8,βγηζγβ1

n
НННННН

οΝβγ,γ0ζΝ .Ν

β.Ν Ν Ν Ν Ν ΝНТΝ Ν Ν

Ν ΝΧζ.ιΨμΝ



ιζΝ

∆ =	 −	 =0,0βζΝοβζ·10–γΝ ;Ν∆ = 	 −	 = , ΝΝοΝζ·10–γΝ ;Ν∆ = 	 −	 = − , Νο1θ·10–γΝ ;Ν∆ = 	 −	 = − , Νοβθ·10–γΝΝ ;Ν∆ = 	 −	 =0,01ζΝο1ζ·10–γΝ .Ν

γ.Ν Ν Ν Ν Ν НS ,Ν ΝΧζ.8ΨμΝ

     γ
θβββββ

β

10γ,λ
Ψ1ηΧη

101ζβθ1θζβζ
Ψ1Χ

ΨΧ
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Т

Н .Ν

ζ.Ν Ν Ν Ν Χ ΨΝ Ν

Н  Ν Ν ΝΧζ.λΨΝ ,Ν Ν .Νζ.β,Ν Ν -

Ν Ναο0,ληΝ Χ Ν Ν Ν Ν Ν Ν -

ΝαΨ.Ν Ν Ν ΝΝПοη–1οζ.Ν Ν Ν Ν ПΝΝ ΝΝαΝ Ν -

Ν Ν Ν , = , μΝ
Н Νο НS · tα,ΝП =λ,γ·10–γ·β,8οΝ0,0βθ0ζ≈0,0γΝ .Ν

Ν Ν Ν Ν ,Ν Ν Ν Ν Ν

Ν Ν Ν .Ν Ν ,Ν Ν ,Ν Ν Ν

Ν Ν Н ΝοΝ0,01Ν ,Ν Ν Ν Ν Ν Ν Н .Ν -

Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν -

Ν Н.ΝΝ

η.Ν Ν Ν Ν Ν Ν Ν Ν

ΝΧζ.10ΨμΝΝΔ 		 = 	 ∆ + ∆ = , + , = , 		 .Ν
Ν Ν Ν Ν Ν Ν Ν Ν ,Ν -

,Ν НΝΝ ΝН Ν Ν Ν Ν μΝ НΝοΝ0,0γΝ  ΝН ΝοΝβγ,γ0Ν .ΝΝΝ

θ.Ν Ν Ν Ν Ν Ν εНΝ -

ΝΧζ.1βΨμΝ= ∆ ∙ % = ,, ∙ % = , % ≈ , 	%.	Ν



ιηΝ

ι.Ν Ν Ν Ν Ν Ν Ν Ν

μΝН οΝΧβγ,γ0Ν± 0,0γΨΝ ,  αΝοΝ0,λη,ΝΝ = , 	%. 

Ν Ν ,Ν Ν Ν Ν Ν Ν Ν

Ν Ν Νβγ,βιΝ Νβγ,γγΝ ,Ν Ν ΝαΝοΝ0,λη.Ν

. Ν ,Ν Ν Ν Ν Ν

Ν Ν Ν Ν Ν Νβ0Σ,Ν Ν Ν Ν -

Ν Ν Ν Ν Ν .Ν

    4.3 

1.Ν Ν Ν Ν ?Ν Ν Ν Ν -

?Ν

β.Ν Ν Ν Ν Ν Ν ?Ν

γ.Ν Ν Ν Ν Ν Ν Ν Ν ?Ν

ζ.Ν Ν Ν Ν Ν Ν Ν

.Ν

η.Ν Ν Ν Ν ?Ν Ν Ν Ν Ν Ν

Ν Ν Ν Ν ?Ν

θ.Ν Ν Ν Ν Ν Ν Ν ?Ν

ι.Ν Ν Ν Ν Ν Ν Ν Ν Ν -

Ν ?Ν

8.Ν Ν Ν Ν Ν Ν Ν Ν Ν

Ν ?Ν

λ.Ν Ν Ν Ν ?Ν Ν Ν Ν Ν Ν Ν

?Ν

10.Ν Ν Ν Ν Ν Ν Ν -

Ν .Ν

4.4.     

Ν ,Ν Ν Ν Ν Ν Ν Ν -

Ν Ν Χ ,Ν Ν Ν Ν Ν Ν Ν
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ΝV=К·Л·М,Ν . .ΝV=П(К,Л,М)Ψ.Ν Ν Ν Ν Ν -

Ν Ν Ν .ΝΝ

Ν Ν Ν Ν Ν Ν Ν Ν

Νб, в, г,Ν Ν Ν Ν Ν Ν Ν Ν -

,Ν . .ΝF=П(б,в,г). Ν Ν Ν Ν Ν Ν -

Ν .Ν

1.Ν   Ν Ν Ν Ν

Ν Ν Ν Ν μΝ= , , .Ν
β.Ν Ν  Ν Ν Ν Ν Ν μΝ∆ = ´ ∙ ∆ = ∙ ∆ ,Ν∆ = ´ ∙ ∆ = ∙ ∆ , ∆ = ´ ∙ ∆ = ∙ ∆ , 

Ν	 ´ = 		; 						 ´ = 	;							 ´ = 	–		Ν Ν Ν Ν Ν

Ν Ν Ν .Ν

γ.Ν    Ν ΝFμΝ∆ = ∆ + ∆ + ∆ . 
ζ.Ν   Ν ΝFμΝ= ∆ ∙ %.Ν

η.Ν Ν Ν Ν Ν μΝ= ± ∆ 		 . ,					 = ⋯%.Ν 

 4.2  

Ν Ν Ν Ν Ν Ν Ν Ν

μΝ

1=2,3; 2=2,4; 3=2,5;  4=2,3; 5=2,2, 

в1=1,25;  в2=1,27;  в3=1,24;  в4=1,26;    в5=1,23. 

μΝ1ΨΝ Ν Ν Ν Ν Ν Ν -

Ν ΝбΝ ΝвνΝβΨΝ Ν Ν ΝF,Ν Ν Ν Ν -

Ν = + Ν Ν Ν Ν Ν F Ν Ν Ν

εF. . 



ιιΝ

. 

Ν Ν Ν Ν Νб Ν ,Ν -

Ν Νζ.γ.  .			 = , + , + , + , + , = , ;Ν
β.Ν ∆ = , − , = , , ∆ = , − , = − , , ∆ = , −− , = − , ,Ν∆ = , − , = , ,Ν∆ = , − , = , . 

γ.Ν	 = , , , , , = , ≈ , . 
ζ.Ν Ν .Νζ.βΝ Ν Ν .Ν Ν -

Ν Ναο0,λη.Ν Ν Ν μ ∆ = , ∙ , = , ≈ , . 

η.Ν Ν Ν Ν Ν Ν Ν ,Ν

Ν Ν Ν Ν Ν ,Ν . .Ν∆ = ∆ .Ν

θ.Ν Ν Ν Ν Ν Ν Ν ΝΝ= , ≈ , . 

ι.Ν Ν Ν  Ν μ  = ,, ∙ % = , %. 
8.Ν Ν Ν Ν Ν Ν= , ± , ,  αο0,λη,Ν = , %. 

Ν Ν Ν Ν Ν Ν Ν Ν .Νζ.γ.Ν

 4.3
  

Т ‹б› Δ ТΝ (Δ Т)2Ν S‹б› Δ Ν Δ  ε ,Σ ‹б›± Δ  
β,γΝ Ν

Ν
β,γζΝ
Ν

0,0ζΝ 0,01θΝ Ν
Ν

0,0ιηΝ

Ν
Ν

0,βΝ

Ν
Ν

0,βΝ

Ν
Ν, Ν Ν

Ν
β,γ±0,βΝ

β,ζΝ -0,0θΝ 0,0γθΝ
β,ηΝ -0,1θΝ 0,0βηθΝ
β,γΝ 0,0ζΝ 0,01θΝ
β,βΝ 0,1ζΝ 0,01λθΝ

Ν Ν Ν Ν Ν Ν -

Νв. Ν Ν Ν Ν Ν .Νζ.ζ.Ν
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 4.4 

    в 
вТ ‹в› ΔвТΝ (ΔвТ)2Ν S‹б› Δв Ν Δв εв, Σ ‹в›± Δв 

1,βηΝ Ν
Ν

1,βη0Ν
Ν

0Ν 0Ν Ν
Ν

0,00ιΝ

Ν
Ν

0,0βΝ

Ν
Ν

0,0βΝ

Ν
Ν

1,θΝ

Ν
Ν

1,βη±0,0βΝ
1,βιΝ -0,0βΝ 0,000ζΝ
1,βζΝ 0,01Ν 0,0001Ν
1,βθΝ -0,01Ν 0,0001Ν
1,βγΝ 0,0βΝ 0,000ζΝ

Ν Ν Ν Ν .Ν

1.Ν Ν Ν Ν Ν ΝΝ = + μΝ= + = , + ∙ , = , .Ν

β.Ν Ν Ν Ν Ν Ν ΝΝ

´ = + = + = ∙ = = , ,Ν
´ = + = + = .Ν

γ.Ν Ν Ν Ν ΝFΝ Ν Ν μΝ ∆ = ´ ∙ ∆ = , ∙ , = , ; ∆ = ´ ∙ ∆ = ∙ , = , . 
ζ.Ν  Ν Ν Ν ΝFμΝ∆ = ∆ + ∆ = , + , = , ≈ , .Ν
η.Ν Ν Ν ΝF,Ν Ν Ν -

μΝ = ∆ ∙ % = ,, ∙ % = , %.Ν
θ.Ν Ν ,Ν Ν Ν μΝ= , ± , .Ν

:		 = , ± , ; 				 = , ; 				 = , %Ν

ΝΝΝΝΝΝΝΝΝΝΝΝΝ = , ± , ; 		 = , ; 		 = , %ΝΝ

ΝΝΝΝΝΝΝΝΝΝΝΝΝΝ = , ± , ; 			 = , %.Ν

 



ιλΝ

    4.4 

1. Ν Ν Ν Ν Ν Ν -

.Ν

β.Ν Ν Ν Ν Ν Ν ?Ν

γ. Ν Ν Ν Ν Ν ?Ν

    

Ν Ν Ν Ν ,Ν -

Ν Ν Ν Ν .Ν Νб,Ν Νв,Ν Ν ΝгΝ Ν Ν

Ν Ν Ν .Ν ΝFΝ Ν Ν Ν

Ν Ν Ν Ν Ν Ν Νб,ΝвΝ Νг. Ν

ζ.1. 1=4,33; 2=4,32; 3=4,31; 4=4,32; 5=4,35 

в1=7,3; в2=7,4; в3=7,2; в4=7,5; в5=7,2 

г1=12; г2=13; г3=11; г4=12; г5=11 = +  

ζ.β. 1=5,3;  2=5,6; 3=5,4; 4=5,4; 5=5,2 

в1=2,7; в2=2,8; в3=2,9; в4=2,7; в5=2,6 

г1=0,11; г2=0,12; г3=0,13; г4=0,11; г5=0,12 = +  

ζ.γ. 1=13,3;  2=13,2; 3=13,4; 4=13,1; 5=13,2 

в1=15,13;  в2=15,12; в3=15,14; в4=15,13; в5=15,12 

г1=8,3;г2=8,4; г3=8,2; г4=8,4; г5=8,3 = +  

ζ.ζ. 1=7,8;  2=7,9; 3=7,8; 4=7,5; 5=7,7 

в1=13,3; в2=13,2; в3=13,4; в4=13,3; в5=13,2 

г1=0,01; г2=0,02; г3=0,01; г4=0,01; г5=0,02 =  

ζ.η. 1=12,1;  2=12,4; 3=12,3; 4=11,9; 5=12,0 

в1=8,31; в2=8,32; в3=8,31; в4=8,33; в5=8,29 
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г1=0,01; г2=0,03; г3=0,04; г4=0,02; г5=0,03 = +  

ζ.θ. К1=0,12; К2=0,16; К3=0,13; К4=0,14; К5=0,15 

Л1=4,13; Л2=4,11; Л3=4,15; Л4=4,12; Л5=4,11 

М1=6,1; М2=6,2; М3=6,1; М4=6,3; М5=6,4 = −  

ζ.ι. К1=7,8; К2=7,9; К3=7,8; К4=7,5; К5=7,7 

Л1=13,3; Л2=13,2; Л3=13,4; Л4=13,2; Л5=13,4 

М1=0,01; М2=0,02; М3=0,01; М4=0,03; М5=0,02 =  

ζ.8. К1=4,33;К2=4,32; К3=4,31; К4=4,34; К5=4,35 

Л1=24; Л2=25; Л3=24; Л4=23; Л5=25 

М1=1,12; М2=1,17; М3=1,14; М4=1,13; М5=1,14 = +  

ζ.λ. К1=1,25; К2=1,26; К3=1,21; К4=1,22; К5=1,24 

Л1=4,33; Л2=4,31; Л3=4,32; Л4=4,34; Л5=4,33 

М1=12; М2=13; М3=12,5; М4=11; М5=12,5 = +
 

ζ.10. К1=7,8;К2=7,9; К3=7,5; К4=7,8; К5=7,6 

Л1=13,3; Л2=13,2; Л3=13,4; Л4=12,9; Л5=13,1 

М1=0,2; М2=0,3; М3=0,4; М4=0,2; М5=0,3 = +  

4.5.     

Ν Ν Ν Ν Ν Ν - Ν -

Ν Ν Ν Ν Ν Ν Ν Ν -

.Ν Ν Ν Ν Ν Ν Ν -

Ν Ν Ν Ν .Ν Ν Ν Ν Ν Ν -
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Ν ,Ν Ν .Ν Ν Ν Ν -

,Ν Ν ,Ν Ν .Ν Ν Ν Ν Ν -

Ν Ν ,Ν Ν Ν Ν . .Ν

Ν Ν Ν Ν Ν Ν Ν -

.ΝΝ

1.Ν Ν Ν Ν Ν ,Ν Ν Ν .ΝЭ Ν

Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν -

Ν ,Ν Ν Ν Ν Ν 1ζ×1θΝ Ν Χ Ν -

Ν Ψ.Ν Ν Ν Ν Ν Ν Ν Ν

Ν Ν Ν ,Ν Ν Ν Ν Ν Ν Ν

Ν Ν Ν Ν Ν Ν Χ Ν ,Ν

Ν - Ν Ψ.Ν

β.Ν Ν ,Ν Ν Ν ,Ν Ν Ν Ν

,Ν Ν Ν Ν ΝΧ Ν ΨΝ Ν ,Ν -

Ν Ν ,Ν Ν Ν Ν ΝΧ Ν ΨΝ–Ν -

,Ν Ν Ν .Ν

γ.Ν Ν ,Ν Ν Ν Ν Ν ,Ν Ν Ν Ν Ν

Ν Ν .Ν Ν Ν Ν ,Ν Ν Ν

Ν Ν Ν .Ν Ν Ν Ν Ν Ν

Ν Ν ,Ν Ν Ν Ν ,Ν Ν -

Ν Ν Ν Ν .Ν Ν Ν Ν Ν Ν

Ν Ν ,Ν Ν Ν Ν Χ Ν Ν Ν -

Ν Ψ.Ν Ν Ν Ν Ν Ν Ν Ν

,Ν Ν Ν Ν Ν Ν Ν Ν Ν

Ν ΝΧ .Νζ.1ΝΧ ΨΨ.Ν Ν Ν Ν Ν Ν Ν -

ΝΧ .Νζ.1ΝΧ ΨΨ,Ν Ν Ν Ν Ν Ν Ν Ν -

.ΝΝ

ζ.Ν Ν Ν Ν Ν Ν Ν Ν -

.Ν Ν Ν Ν Ν ,Ν Ν Ν Ν Ν Ν

Ν Ν Ν   μΝ Ν Ν Ν
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Ν Ν Ν ,Ν Ν Ν Ν Χ Ν ΨΝ

Ν1,Νβ,Νη,Ν10,Ν100Ν Ν . .Ν Ν Ν .Ν Ν -

,Ν ΝβνΝ0,ηνΝ100νΝ0,0βΝ Ν Ν Ν Ν Ν Ν -

,Ν Ν ΝγνΝινΝ0,1ηΝ–Ν Ν .Ν

η.Ν Ν Ν Ν Ν Ν Ν Ν Ν Ν

Ν ,Ν Ν Ν Ν –Ν Ν Ν ,Ν Ν Ν Ν

Ν Ν Ν Ν Ν Ν Ν Ν Χ .Ν ΝηΨ.Ν

Ν Ν ,Ν Ν Ν ,Ν Ν Ν Ν -

,Ν–Ν ,Ν Ν1000νΝβ000νΝγ000Ν…Ν Ν Ν1νΝβνΝγΝ…Ν Ν Ν

Ν10γ,Ν Ν Ν Ν .ΝΝΝ

θ.Ν Э Ν Ν Ν Ν Ν Ν Ν -

,Ν Ν Ν Ν Ν .Ν  -

     ,  ,   , 

 .Ν

ι.Ν Ν Ν Ν Ν Ν Ν ,Ν ,Ν -

,Ν Ν Ν Ν Ν Ν Ν Ν Ν ,Ν Ν

Ν Ν Ν Ν Ν Ν Ν .Ν Ν Ν -

Ν Ν Ν Χ ,Ν ,Ν Ν Ν . .ΨΝ Ν -

Ν Ν Ν .Ν

8.ΝЭ Ν ,Ν Ν ,Ν Ν Ν Ν Ν

Ν Ν ,Ν Ν Ν .Ν Ν Ν -

Ν Ν Ν ,Ν Ν Ν Χ Ν ΨΝ Ν -

Ν Ν Ν ,Ν Ν Ν Ν–Ν ,Ν Ν Ν Ν Ν Ν -

Ν Ν Ν Ν ,Ν Ν Ν–Ν .Ν

λ.Ν Ν Ν Ν .Ν Ν Ν Ν

Ν .Ν Ν Ν Ν Ν Χ Ν Ν ΨΝ

Ν Ν Ν .ΝΝ

Ν .Νζ.1Ν Ν Ν ΝΧ ΨΝ Ν ΝΧ ΨΝ -

Ν Ν Ν .Ν



8γΝ

. 4.1. ) Ν Ν Ν . 

. 4.1. ) Ν Ν Ν .Ν

Ν Ν Ν Ν Ν Χ Ν Ν Ν ΨΝ Ν -

Ν Ν Νв=Aб+B Ν Ν Χ Ν Ν Ψ,Ν Ν Ν -

Ν Ν Ν ΝSΧtΨΝΝΝ
Ν Ν Ν
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Ν Ν Ν Ν Ν Ν Ν

ΝΧ Ψ.Ν Ν Ν Ν Ν   Ν

Ν Νв=П(б).Ν

Ν Ν Ν -

Ν Ν Ν Ν

Ν Ν Ν Ν Νб1Ν

Νбβ,Ν Ν Ν Ν Ν Ν

Ν Ν Ν Ν -

.Ν Ν Ν Ν Ν -

Ν Ν Νв1Ν ΝвβΝ

Χ .Νζ.βΨ.Ν Ν Ν Ν Ν Ν ,Ν Ν

бΝ ΝвΝ Ν Ν Ν Ν Ν Ν .Ν

 Ν Ν Ν Ν Ν Ν

Ν Ν Ν Ν Ν Ν Ν Ν ΝвμΝΝА = ∆∆ = −− Ν

    4.5 

1.Ν Ν Ν Ν Ν Ν Ν ?ΝΝ

β.Ν Ν Ν Ν Ν Ν Ν Ν

Ν ?Ν

γ.Ν Ν Ν Ν Ν Ν Ν Ν Ν

Ν ? 

. 4.2.Ν
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Ν Ν Ν Ν Ν Ν Ν -

,Ν Ν Ν Ν Ν Ν Ν ,Ν Ν

Ν Ν Ν Ν Ν Ν Ν Ν - Ν .Ν

Ν Ν Ν Ν Ν ,Ν Ν Ν Ν Ν Ν

Ν Ν Ν Ν .Ν Ν Ν Ν -

Ν Ν Ν Ν Ν Ν Ν Ν ,Ν Ν

Ν Ν Ν Ν ,Ν Ν Ν Ν Ν

Ν Ν Ν .ΝΝ

Ν Ν Ν Ν Ν Ν Ν -

Ν Ν Ν Ν Ν Ν Ν Ν Ν -

Ν Ν Ν Ν Ν Ν ,Ν Ν

Ν Ν Ν ,Ν Ν Ν Ν Ν Ν -

Ν Ν Ν Ν Ν Ν Ν Ν -

Ν Ν Ν Ν Ν .Ν

Ν Ν Ν Ν - Ν Ν Ν

Ν« Ν Ν »,Ν Ν Ν Ν Ν -

ΝΧ Ν Ν Ν Ν Ν ΨΝ Ν Ν Ν -

Ν Ν Ν Ν Ν Ν Ν ,Ν Ν Ν Ν -

Ν .Ν



8θΝ

Ч   

1.Ν ,Ν . .Ν Ν Ν Ν μΝ Ν -

.Ν–ΝД .Ν .ЖμΝ νΝ .μΝ ,Νβ00β.Ν–ΝλλβΝ .Ν

β.Ν Ν Ν Ν μΝ Ν Ν Ν Ν Ν

Ν Ν/Ν .Ν Ν .Ν Ν .Ν .Ν .- .Ν - Ν -

Ν .Ν .Ν .Ν ,Ν .Ν .Ν - Ν .Ν–Ν .Νβ- ,Ν .Ν–Ν

.μΝ Ν« »,Νβ010.Ν–Ν8βΝ .Ν

Ν
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 1 

 Ν
ΝαΝ Д ЖΝ Ν Ν Д ЖΝ ΝρΝ Д ЖΝ

Ν Ν Д ЖΝ ΝϰΝ Д ЖΝ Ν Ν Д ЖΝ

ΓΝ Ν Д ЖΝ Ν Ν Д ЖΝ Ν Ν Д ЖΝ

Ν Ν Д ЖΝ Ν Ν Д ЖΝ ΦΝφΝ Д ЖΝ

Ν Ν Д ЖΝ Ν Ν Д ЖΝ Ν Ν Д ЖΝ

Ν Ν Д ЖΝ Ν Ν Д ЖΝ ΝυΝ Д ЖΝ

Ν Ν Д ЖΝ Ν Ν Д ЖΝ Ν Ν Д ЖΝ

ΘΝ Ν Д ЖΝ ΝπΝ Д ЖΝ Ν Ν Д Ж 

 

 Ν
χКΝ ДКЖΝ σЧΝ Д ЖΝ
ψЛΝ Д ЖΝ τШΝ Д ЖΝ
ωМΝ Д ЖΝ PЩΝ Д ЖΝ
DНΝ Д ЖΝ QqΝ Д ЖΝ
EΝОΝ Д ЖΝ RΝrΝ Д ЖΝ
FΝПΝ Д ЖΝ SΝsΝ Д ЖΝ
GΝРΝ Д ЖΝД ЖΝ TΝtΝ Д ЖΝ
HΝСΝ Д ЖΝД ЖΝ UΝuΝ Д ЖΝ
IΝТΝ Д ЖΝ VΝЯΝ Д ЖΝ
JΝУΝ Д ЖΝД ЖΝ АΝаΝ Д - ЖΝ
KΝФΝ Д ЖΝ БΝбΝ Д ЖΝ
δΝХΝ Д ЖΝ ВΝвΝ Д ЖΝ
εΝЦΝ Д ЖΝ ГΝгΝ Д ЖΝ
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 2 

Э Ы Э    

  Ы 

   

   
1Ν βΝ γΝ
οΝ Ν ΝζΝοΝζΝ
≠Ν Ν Ν γΝ≠ΝβηΝ
≈Ν Ν β,ηζΝ≈Νβ,ηΝΝ
>,ξΝ ,Ν Ν η0>β,ΝζξγλΝΝ
≥Ν Ν Ν Ν  ≥Л 
≤Ν Ν Ν Ν  ≤ΝЛΝ
 Ν ′ ≡ Ν
Ν Ν Ν √ ΝοΝηΝ
ΞΝ Ν γΞογΝ·ΝβΝ·Ν1ΝοΝθΝ⇒Ν Ν   ⇒  

  ,  
 ΝΝ 0Ν

   0 
ХТЦΝ 	Ν	Ν lim→ = Ν

 Ν 	Ν Ν	 → Ν   Л 
Ν Ν Ν ΝЛΝ 	ΝοΝ8Ν

ОΝ Ν Ν
Ν

οβ,ι18β81…Ν

ХnΝ Ν Ν ХnζηΝ≈Νγ,8Ν
ХР Ν Ν ХР100ΝοΝβΝ

МШЧstΝ Ν Ν ЛΝοΝМШЧstΝ
∑Ν Ν = + +⋯+  

∏Ν Ν = ∙ ∙ … ∙ Ν

зΝ Ν χψΝзΝωDΝ
πΝΝ Ν Ν πΝοΝγ,1ζ1Ν
°Ν Ν 10°1γΝ

Ν Ν Ν Ν Ν ΝΝΝ Ν
Ν Ν

 ΝΝ °ΝοΝ Ν
Ν Ν °ΝοΝ0Ν
tР Ν 	 = 	 sincos  
МtР Ν 	 = 	 cossin  

КrМsТЧΝ Ν 	 οΝγ0°Ν
Ν
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1Ν βΝ γΝ
КrММШsΝ Ν οΝθ0°Ν
КrМtРΝ Ν 	 οΝζη°Ν
sОМΝ ΝΝ sОМΝЛΝο Ν
МШsОМΝ Ν МШsОМΝЛΝο 	 Ν

Ν Ν б –   б, … 
Ν Ν Ν бΝ–Ν    б, …Ν

Ν Ν б ΝσΝ–б   Ν
Ν Ν Ν б ΝσΝ–Νб      
σΝ Ν Ν 1,Νβ,Νγ,Νζ…Ν
ГΝ Ν Ν …-β,Ν-1,Ν0,Ν1,Νβ…Ν
RΝ Ν Ν … Ν,Ν1 Ν, Ν…Ν

     ∙∙ = 	; 		 ≠ 		 		 ≠ 																								 + = + ; 			 ≠  

	 ∙ = ; 			 ≠ ,			 ≠ 																							 + = + ; 			 ≠ ,			 ≠ 	 
÷ = ; 			 , , ≠  

   − = + ∙ − 																														 − = − +  − = − ∙ + + 																 + = + +  + = + ∙ − + 					 
    ∙ ∙ ∙ … ∙ = 		ΧЧ–Ν Ν ΨΝ= ,										 = , 	 ≠  = √ ,			 	 > ,			 − 	 , > − ь 	  = , 	 >  

  =  =  = ∙  =  ∙ = ∙   



λ0Ν

 

Νlog = 	 ,Ν Ν = ,Ν Ν 0,Ν  ,Ν ≠ .Ν

Νlg ≡ log 	Ν–Ν Ν .Ν

Νln ≡ log 	Ν–Ν ΝΝ .Ν

Ν Ν μΝ 	 = ,Ν Ν 0,Ν  ,Ν ≠ .Ν
Ν Ν μΝlog = 	;																									 log = 	;																				 log = log + log ;	 	log = 	log ;		 																																																				log = log − log ;	 

log = loglog 	 , 	  ,  ,  , ≠ , ≠  
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, = − ± √ −
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ΨΝ ΨΝ
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ΨΝ
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Ν
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Ν
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Ν
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Ν
ЧΝ
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1Ν ΝΧ ΨΝοΝ1000Ν ΝΧ ΨΝ

1Ν ΝΧ ΨΝοΝ10Ν ΝΧ ΨΝοΝ100Ν ΝΧ ΨΝ

1Ν ΝΧ ΨΝοΝ10Ν ΝΧ ΨΝ
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γ.ζ.Ν Ν Ν .Ν Ν Ν –Ν -Ν
Ν.......................................................................................................................Νθ0Ν
Νζ.Ν Ν Ν Ν Ν Ν Ν.......................ΝθγΝ

ζ.1.Ν Ν Ν Ν Ν...............................................................ΝθγΝ
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