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ΘǼΜǹ  ǹ  

ǹ1. ȃα  απȠįİȓȟİĲİ  ȩĲȚ  ȖȚα  ĲȠυȢ  ȝȚȖαįȚțȠȪȢ  αȡȚșȝȠȪȢ  1 2z ,z  ȚıȤȪİȚ :  

1 2 1 2z z z z=  
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ǹ2. ȃα  įȚαĲυπȫıİĲİ  ĲȠ  șİȫȡȘȝα  ĲȠυ  Ǻolzano.  
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ǹ3.  ȃα  ȤαȡαțĲȘȡȓıİĲİ  Ĳ ȚȢ  πȡȠĲȐıİȚȢ  πȠυ  αțȠȜȠυșȠȪȞ ,  ȖȡȐφȠȞĲαȢ  ıĲȠ  
ĲİĲȡȐįȚȩ  ıαȢ  įȓπȜα  ıĲȠ  ȖȡȐȝȝα  πȠυ  αȞĲȚıĲȠȚȤİȓ  ıİ  țȐșİ  πȡȩĲαıȘ  ĲȘ  
ȜȑȟȘ  ΢ωıĲό ,  αȞ  Ș  πȡȩĲαıȘ  İȓȞαȚ  ıȦıĲȒ  Ȓ  Λάγομ ,  αȞ  Ș  πȡȩĲαıȘ  İȓȞαȚ  
ȜαȞșαıȝȑȞȘ .  

α .  ǹȞ  1 2z ,z  İȓȞαȚ  įȪȠ  ȝȚȖαįȚțȠȓ  αȡȚșȝȠȓ  ȝİ  1 2z z≠  ,  ĲȩĲİ  Ș  İȟȓıȦıȘ  

1 2z z z z− = −  

παȡȚıĲȐȞİȚ  ĲȘ  ȝİıȠțȐșİĲȠ  ĲȠυ  İυșυȖȡȐȝȝȠυ  ĲȝȒȝαĲȠȢ  ȝİ  Ȑțȡα  Ĳα  

ıȘȝİȓα  1A(z ) țαȚ  2B(z )  

ί  ΟȚ  ȖȡαφȚțȑȢ  παȡαıĲȐıİȚȢ  C  țαȚ  C′  ĲȦȞ  ıυȞαȡĲȒıİȦȞ  f  țαȚ  1f −
 

İȓȞαȚ  ıυȝȝİĲȡȚțȑȢ  ȦȢ  πȡȠȢ  ĲȘȞ  İυșİȓα  y x= .  

ΰ .  ǹȞ   0 1α< <   ĲȩĲİ   
x

x
limα→+∞ = +∞   

į .  ǹȞ  ȝȚα  ıυȞȐȡĲȘıȘ  f  įİȞ  İȓȞαȚ  ıυȞİȤȒȢ  ı ’  ȑȞα  ıȘȝİȓȠ  0x ,  ĲȩĲİ  Ș  f  

İȓȞαȚ  παȡαȖȦȖȓıȚȝȘ  ıĲȠ  0x   

İ .  ǹȞ  [ ]f : , Rα β →  İȓȞαȚ  ıυȞİȤȒȢ  ıυȞȐȡĲȘıȘ  ȖȚα  ĲȘȞ  ȠπȠȓα  ȚıȤȪİȚ  

f (x) 0≥  ȖȚα  țȐșİ  [ ]x ,α β∈ ,  ĲȩĲİ :   

f (x)dx 0
β
α ≥∫   
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ΘǼΜǹ  Ǻ  
 
ΘİȦȡȠȪȝİ  ĲȠυȢ  ȝȚȖαįȚțȠȪȢ  αȡȚșȝȠȪȢ  z  ȖȚα  ĲȠυȢ  ȠπȠȓȠυȢ  ȚıȤȪİȚ :  

1 1
R e

z 1 2
⎛ ⎞ =⎜ ⎟−⎝ ⎠  

Ǻ1. ȃα  απȠįİȓȟİĲİ  ȩĲȚ  Ƞ  ȖİȦȝİĲȡȚțȩȢ  ĲȩπȠȢ  ĲȦȞ  İȚțȩȞȦȞ  ĲȦȞ  ȝȚȖαįȚțȫȞ  

αȡȚșȝȫȞ  z  İȓȞαȚ  țȪțȜȠȢ  ȝİ  țȑȞĲȡȠ  K(2, 0)  țαȚ  αțĲȓȞα  1ρ = ,  İțĲȩȢ  

απȩ  ȑȞα  ıȘȝİȓȠ  ĲȠυ  (ȝȠȞȐįİȢ  7) .  ȃα  πȡȠıįȚȠȡȓıİĲİ  Ĳ ȚȢ  
ıυȞĲİĲαȖȝȑȞİȢ  ĲȠυ  ıȘȝİȓȠυ  αυĲȠȪ  (ȝȠȞȐįİȢ  2) .  
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Ǻ2.  ǹȞ  1 2z , z  İȓȞαȚ  įȪȠ  απȩ  ĲȠυȢ  ȝȚȖαįȚțȠȪȢ  αȡȚșȝȠȪȢ  ĲȠυ  İȡȦĲȒȝαĲȠȢ  

Ǻ1, Ȟα  απȠįİȓȟİĲİ  ȩĲȚ :  

1 2z z 4 2+ − ≤  
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Ǻ3.  ǹπȩ  ĲȠυȢ  ȝȚȖαįȚțȠȪȢ  αȡȚșȝȠȪȢ  z  ĲȠυ  İȡȦĲȒȝαĲȠȢ  Ǻ1, Ȟα  ȕȡİșȠȪȞ  
İțİȓȞȠȚ  ȖȚα  ĲȠυȢ  ȠπȠȓȠυȢ  ȚıȤȪİȚ :  

z 5=  
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ΘǼΜǹ  Γ  

ΔȓȞİĲαȚ  Ș  ıυȞȐȡĲȘıȘ  
2x

f (x) x x , x 0
2

= + >n   

Γ1.  ȃα  απȠįİȓȟİĲİ  ȩĲȚ  Ș  ıυȞȐȡĲȘıȘ  f  İȓȞαȚ  ȖȞȘıȓȦȢ  αȪȟȠυıα  ıĲȠ  

įȚȐıĲȘȝα  (0, )+ ∞ ,  țαȚ  Ȟα  ȝİȜİĲȒıİĲİ  ĲȘȞ  f  ȦȢ  πȡȠȢ  ĲȘȞ  țυȡĲȩĲȘĲα .  
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Γ2.  ȃα  ȕȡİȓĲİ  ȑȞαȞ  șİĲ Țțȩ  αțȑȡαȚȠ  αȡȚșȝȩ  α  ĲȑĲȠȚȠ ,  ȫıĲİ  ıĲȠ  įȚȐıĲȘȝα  

( , 1)α α +  Ș  İȟȓıȦıȘ   

4f (x 2x) f (4)+ =   

Ȟα  ȑȤİȚ  ȝȓα  ĲȠυȜȐȤȚıĲȠȞ  ȡȓȗα .  
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Γ3.  ȃα  ȜȪıİĲİ  ıĲȠ  įȚȐıĲȘȝα  (0, )+ ∞  ĲȘȞ  αȞȓıȦıȘ   

2x x 2 2x< −n   
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ΘǼΜǹ  ǻ  
 

ΈıĲȦ  Ș  ıυȞİȤȒȢ  ıυȞȐȡĲȘıȘ  f : (0, ) R+ ∞ →  ȖȚα  ĲȘȞ  ȠπȠȓα  ȚıȤȪİȚ :   

x
3 2

1
3 2 t f (t)dt x 3x f (x) 3x 8, x 0+ = + − >∫  

 

ǻ1. ȃα  απȠįİȓȟİĲİ  ȩĲȚ  Ș  ıυȞȐȡĲȘıȘ  f  İȓȞαȚ  παȡαȖȦȖȓıȚȝȘ  ıĲȠ  (0, )+ ∞  

ȝİ  

2

2

x 1
f (x)

x

−′ =  
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ǻ2. ȃα  απȠįİȓȟİĲİ  ȩĲȚ  
2x 1 ,f (x) x 0
x

+= >  

 (ȝȠȞȐįİȢ  3)  țαșȫȢ  İπȓıȘȢ  ȩĲȚ  Ș  İυșİȓα  ȝİ  İȟȓıȦıȘ  y x=  İȓȞαȚ  

αıȪȝπĲȦĲȘ  ĲȘȢ  ȖȡαφȚțȒȢ  παȡȐıĲαıȘȢ  ĲȘȢ  f  ıĲȠ  +∞  (ȝȠȞȐįİȢ  3) .  
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ǻ3.  ȃα  ȕȡİȓĲİ  ĲȠ  İȝȕαįȩȞ  ĲȠυ  ȤȦȡȓȠυ  πȠυ  πİȡȚțȜİȓİĲαȚ  απȩ  ĲȘ  ȖȡαφȚțȒ  

παȡȐıĲαıȘ  ĲȘȢ  f ,  ĲȘȞ  αıȪȝπĲȦĲȘ  ( y x= )  ĲȘȢ  ȖȡαφȚțȒȢ  

παȡȐıĲαıȘȢ  ĲȘȢ  f  ıĲȠ  +∞  țαȚ  Ĳ ȚȢ  İυșİȓİȢ  x 1=  țαȚ  2x e=  
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ǻ4. Nα  απȠįİȓȟİĲİ  ȩĲȚ  

f (x) 2
f (x)

x 1

−′ > −    ȖȚα  țȐșİ  x 1>   
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ΟǻǾΓΙǼ΢  ΓΙǹ  ΣΟΤ΢  ǼΞǼΣǹǽΟΜǼΝΟΤ΢  

1. ȈĲȠ  ĲİĲȡȐįȚȠ  Ȟα  ȖȡȐȥİĲİ  ȝȩȞȠ  Ĳα  πȡȠțαĲαȡțĲȚțȐ  (ȘȝİȡȠȝȘȞȓα ,  
İȟİĲαȗȩȝİȞȠ  ȝȐșȘȝα ) .  ȃα  ȝȘȞ  αȞĲȚȖȡȐȥİĲİ  Ĳα  șȑȝαĲα  ıĲȠ  ĲİĲȡȐįȚȠ .   

2.  ȃα  ȖȡȐȥİĲİ  ĲȠ  ȠȞȠȝαĲİπȫȞυȝȩ  ıαȢ  ıĲȠ  πȐȞȦ  ȝȑȡȠȢ  ĲȦȞ  
φȦĲȠαȞĲȚȖȡȐφȦȞ  αȝȑıȦȢ  ȝȩȜȚȢ  ıαȢ  παȡαįȠșȠȪȞ .  ȉυȤȩȞ  ıȘȝİȚȫıİȚȢ  
ıαȢ  πȐȞȦ  ıĲα  șȑȝαĲα  įİȞ  șα  ȕαșȝȠȜȠȖȘșȠȪȞ  ıİ  țαȝȓα  πİȡȓπĲȦıȘ .  
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ΚαĲȐ  ĲȘȞ  απȠȤȫȡȘıȒ  ıαȢ  Ȟα  παȡαįȫıİĲİ  ȝαȗȓ  ȝİ  ĲȠ  ĲİĲȡȐįȚȠ  țαȚ  Ĳα  
φȦĲȠαȞĲȓȖȡαφα .  

3.  ȃα  απαȞĲȒıİĲİ  ıĲο  ĲİĲλάįδό  ıαμ  ıİ  ȩȜα  Ĳα  șȑȝαĲα .  

4.  ȃα  ȖȡȐȥİĲİ  Ĳ ȚȢ  απαȞĲȒıİȚȢ  ıαȢ  ȝȩȞȠ  ȝİ  ȝπȜİ  Ȓ  ȝȩȞȠ  ȝİ  ȝαȪȡȠ  ıĲυȜȩ  
αȞİȟȓĲȘȜȘȢ  ȝİȜȐȞȘȢ .  

5.  ΚȐșİ  απȐȞĲȘıȘ  ĲİțȝȘȡȚȦȝȑȞȘ  İȓȞαȚ  απȠįİțĲȒ .  

6.  ΔȚȐȡțİȚα  İȟȑĲαıȘȢ :  ȉȡİȚȢ  (3)  ȫȡİȢ  ȝİĲȐ  ĲȘ  įȚαȞȠȝȒ  ĲȦȞ  
φȦĲȠαȞĲȚȖȡȐφȦȞ .  

7.  ΧȡȩȞȠȢ  įυȞαĲȒȢ  απȠȤȫȡȘıȘȢ :  Ȃȓα  (1)  ȫȡα  ȝİĲȐ  ĲȘ  įȚαȞȠȝȒ  ĲȦȞ  
φȦĲȠαȞĲȚȖȡȐφȦȞ  țαȚ  ȩȤȚ  πȡȚȞ  Ĳ ȚȢ  17:00. 

 

ǼΤΧΟΜǹ΢ΣǼ  ǼΠΙΣΤΧΙǹ   

ΣǼΛΟ΢ ΜǾΝΤΜǹΣΟ΢ 


