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�D4>F<K9E>4S D45BF4 №1 

ФBD@4?<;4J<S CBEF46?9AAB= ;484K<. !BEF46?9A<9 5?B>-EI9@ ?<A9=AOI < 

D4;69F6?SRM<IES 4?7BD<F@B6 

&9?P D45BFO: "2;045BL B5E=8:>9 A>AB02;5=8O 0;3>@8B<>2. 
�484K< D45BFO:  !0CG8BLAO A>AB02;OBL ;8=59=K5 8 @0725B2;ONI85AO 

0;3>@8B<K. 
�484A<9: %>AB028BL 0;3>@8B<K, 8A?>;L7CO ?@54;>65==K5 7040=8O. 
 
"7=0:><LB5AL A B5>@5B8G5A:8< <0B5@80;><, =5>1E>48<K< 4;O 2K?>;=5=8O 

@01>BK: 
�;3>@8B< 4 A>2>:C?=>ABL ?>A;54>20B5;L=KE H03>2, AE5<0 459AB289, 

?@82>4OI8E : 65;05<><C @57C;LB0BC. 

$07@01>B0BL 0;3>@8B< >7=0G05B @0718BL 7040GC =0 >?@545;5==CN 
?>A;54>20B5;L=>ABL H03>2. "B @07@01>BG8:0 0;3>@8B<0 B@51C5BAO 7=0=85 
>A>15==>AB59 8 ?@028; A>AB02;5=8O 0;3>@8B<>2. 

"A=>2=K5 >A>15==>AB8 8 A2>9AB20 0;3>@8B<>2:  
1. !0;8G85 22>40 8AE>4=KE 40==KE.  
2. !0;8G85 2K2>40 @57C;LB0B0 2K?>;=5=8O 0;3>@8B<0.  
3. �8A:@5B=>ABL.  
4. (>@<0;L=>ABL.  
5. "?@545;5==>ABL (B>G=>ABL).  
6. #>=OB=>ABL.  
7. $57C;LB0B82=>ABL (:>=5G=>ABL).  
8. �>@@5:B=>ABL.  
9.  0AA>2>ABL.  
10. -DD5:B82=>ABL. 
�;3>@8B<K <>6=> 70?8AK20BL ?>-@07=><C. (>@<0 70?8A8, A>AB02 8 :>;8G5AB2> 

>?5@0F89 0;3>@8B<0 7028A8B >B B>3>, :B> 1C45B 8A?>;=8B5;5< MB>3> 0;3>@8B<0. 

%?>A>1K >?8A0=8O 0;3>@8B<0:  
1. (>@<C;L=0O 70?8AL  
2. &01;8G=0O 70?8AL  
3. $0725@=CB0O A;>25A=0O  
4. !0 0;3>@8B<8G5A:>< O7K:5  
5. �@0D8G5A:89 (2 2845 1;>: AE5<K)  
6. !0 O7K:5 ?@>3@0<<8@>20=8O 
"A=>2=K< M;5<5=B0@=K< 459AB285< 2 2KG8A;8B5;L=KE 0;3>@8B<0E O2;O5BAO 

?@8A20820=85 7=0G5=8O ?5@5<5==>9 25;8G8=5. �A;8 7=0G5=85 :>=AB0=BK 
>?@545;5=> 284>< 55 70?8A8, B> ?5@5<5==0O 25;8G8=0 ?>;CG05B :>=:@5B=>5 
7=0G5=85 B>;L:> 2 @57C;LB0B5 ?@8A20820=8O. 

#@8A20820=85 3 MB> >?5@0F8O, :>B>@0O 7=0G5=85 2K@065=8O, AB>OI55 A?@020 >B 
A8<2>;0 «=» 70?><8=05B 2 ?5@5<5==>9 8;8 M;5<5=B5 <0AA820, AB>OI5< A;520. #@8 
?@8A20820=88 ?@>8AE>48B ?@5>1@07>20=85 B8?>2 40==KE, 5A;8 >=8 =5 A>2?040NB. 
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�8=59=K<8 =07K20NBAO 0;3>@8B<K, 2 :>B>@KE 2A5 459AB28O >ACI5AB2;ONBAO 
?>A;54>20B5;L=> 4@C3 70 4@C3><, ?@8 MB>< :0640O :><0=40 2K?>;=O5BAO B>;L:> 
>48= @07 AB@>3> ?>A;5 B>9 :><0=4K, :>B>@0O 59 ?@54H5AB2C5B. �8=59=K9 
0;3>@8B< A>AB02;O5BAO 87 :><0=4 ?@8A20820=8O, 22>40, 2K2>40 8 >1@0I5=8O : 
2A?><>30B5;L=K< 0;3>@8B<0<. 

$0725B2;ONI8<AO =07K205BAO 0;3>@8B<, 2 :>B>@>< 459AB285 2K?>;=O5BAO ?> 
>4=>9 87 2>7<>6=KE 25B259 @5H5=8O 7040G8, 2 7028A8<>AB8 >B 2K?>;=5=8O 
CA;>289. �064>5 87 2>7<>6=KE =0?@02;5=89 40;L=59H8E 459AB289 =07K205BAO 
25B2LN. � 1;>:-AE5<0E @0725B2;5=85 @50;87C5BAO A?5F80;L=K< 1;>:>< 
«$5H5=85». -B>B 1;>: ?@54CA<0B@8205B 2>7<>6=>ABL 42CE 2KE>4>2. � A0<>< 
1;>:5 «$5H5=85» 70?8AK205BAO ;>38G5A:>5 CA;>285, >B 2K?>;=5=8O :>B>@>3> 
7028AOB 40;L=59H85 459AB28O. 

*8:;8G5A:8< =07K205BAO 0;3>@8B<, 2 :>B>@>< =5:>B>@0O G0ABL >?5@0F89 (B5;> 
F8:;0 3 ?>A;54>20B5;L=>ABL :><0=4) 2K?>;=O5BAO <=>3>:@0B=>, B.5. 1>;55 >4=>3> 
@070. 
$07;8G0NB:  

1.F8:;K A 8725AB=K< G8A;>< ?>2B>@5=89 (8;8 A> AG5BG8:><);  
2.F8:;K A =58725AB=K< G8A;>< ?>2B>@5=89 (F8:;K A ?@54CA;>285< 8 F8:;K A 
?>ABCA;>285<). 
� ;N1>< F8:;5 4>;6=0 1KBL ?5@5<5==0O, :>B>@0O C?@02;O5B 2KE>4>< 87 F8:;0, 

B.5. >?@545;O5B G8A;> ?>2B>@5=89 F8:;0. 

� F8:;0E A> AG5BG8:>< 8725AB=> G8A;> ?>2B>@5=89 F8:;0, B.5. >=> O2;O5BAO 
D8:A8@>20==K< G8A;><. � MB>< A;CG05 ?5@5<5==0O, :>B>@0O AG8B05B :>;8G5AB2> 
?>2B>@5=89 (H03>2) F8:;0, =07K205BAO AG5BG8:>< F8:;0 (8;8 ?0@0<5B@>< F8:;0, 
8;8 C?@02;ONI59 ?5@5<5==>9 F8:;0). 

*8:;K A ?@54CA;>285< 3 MB> B0:85 F8:;K, 2 :>B>@KE 4> =0G0;0 2K?>;=5=8O 
B5;0 F8:;0 ?@>25@O5BAO CA;>285 2K?>;=5=8O A;54CNI53> H030 F8:;0. �A;8 
7=0G5=85 MB>3> CA;>28O 8AB8==> (B.5. CA;>285 2K?>;=O5BAO), B> 2K?>;=O5BAO B5;> 
F8:;0. 
*8:; A ?>ABCA;>285< B0:65 8A?>;L7C5BAO ?@8 =58725AB=>< 70@0=55 :>;8G5AB25 

?>2B>@5=89 F8:;0, => 2 >B;8G85 >B F8:;0 A ?@54CA;>285< 745AL CA;>285 =0 2KE>4 
87 F8:;0 ?@>25@O5BAO ?>A;5 B>3>, :0: 2K?>;=8;8AL >?5@0B>@K B5;0 F8:;0. 

 

�484A<9 1: %>AB028BL ;8=59=K5  0;3>@8B<K, 8A?>;L7CO ?@54;>65==K5 7040=8O. 
 
 4EE@BFD<F9 CD<@9DAO9  GCD4:A9A<S 

1. %>AB02;5=85 0;3>@8B<0 2 B01;8G=>9 D>@<5 4;O 2KG8A;5=8O 2K@065=8O : 
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�AE>4=K5 40==K5: x.  
$57C;LB0B: y. 
#>A;54>20B5;L=>ABL H03>2 8 >?8A0=85 459AB289:  

1.a := 8x  
2.b := a -1  
3.c := 4x  
4.d := c+2  
5.y := b/d 

2. %>AB02;5=85 0;3>@8B<0 2KG8A;5=8O ?;>I048 ?>25@E=>AB8 F8;8=4@0 A 
480<5B@>< D 8 2KA>B>9 H 2 B01;8G=>9 D>@<5. 

 
�AE>4=K5 40==K5: D, H.  
$57C;LB0B: S. 

#>A;54>20B5;L=>ABL H03>2 8 >?8A0=85 459AB289:  
1.a:= ÃD2  
2.b:= a / 4  
3.c:= ÃDH  
4.S:= b + c 

3. �KG8A;8BL D0:B>@80; G8A;0 n (c=n!), :>B>@K9 2KG8A;O5BAO ?> D>@<C;5 
c=1*2*3*4*&*n. �;3>@8B< ?@54AB028BL 2 A;>25A=>9 D>@<5. 

 
�AE>4=K5 40==K5: n.  
$57C;LB0B: c. 

�;3>@8B<:  
1.#>;0305< c=1 8 ?5@5E>48< : A;54CNI5<C ?C=:BC.  
2.#>;0305< i=1 8 ?5@5E>48< : A;54CNI5<C ?C=:BC.  
3.#>;0305< c=i*c 8 ?5@5E>48< : A;54CNI5<C ?C=:BC.  
4.#@>25@O5<, @02=> ;8 i G8A;C n. �A;8 i=n, B> 2KG8A;5=8O ?@5:@0I05<. �A;8 i 
1>;LH5 n, B> C25;8G8205< i =0 1 8 ?5@5E>48< : ?C=:BC 3. 

 

�OCB?A<FP E4@BEFBSF9?PAB 

 

%>AB02LB5 0;3>@8B<K @5H5=8O A;54CNI8E 7040G:  
1.#> 7040==K< D>@<C;0< A>AB028BL 2KG8A;8B5;L=K5 0;3>@8B<K 2 2845 B01;8F: 

  
(S 3 ?;>I04L 1>:>2>9 ?>25@E=>AB8 :>=CA0, D 3 480<5B@ >A=>20=8O, L - 
>1@07CNI0O);  
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(f 3 G0AB>B0 A>1AB25==KE :>;510=89 2 :>=BC@5, L 3 8=4C:B82=>ABL :0BCH:8, C 3 
5<:>ABL :>=45=A0B>@0). 
2. �0=> 7=0G5=85 x. #>;CG8BL 7=0G5=8O -2x+3x234x3 8 1+2x+3x234x3 . 

#>701>B8BLAO >1 M:>=><88 >?5@0F89. 

3. �0=> 7=0G5=85 a. !5 8A?>;L7CO =8:0:8E DC=:F89 8 =8:0:8E >?5@0F89, :@><5 
C<=>65=8O, ?>;CG8BL 7=0G5=85 a8 70 B@8 >?5@0F88 8 a10 70 G5BK@5 >?5@0F88. 

4. %>AB028BL 0;3>@8B< 4;O 2KG8A;5=8O ?CB8, ?@>945==>3> ;>4:>9, 5A;8 55 
A:>@>ABL 2 AB>OG59 2>45 v :</G, A:>@>ABL B5G5=8O @5:8 v1 :</G, 2@5<O 42865=8O ?> 
>75@C t1 G, 0 ?@>B82 B5G5=8O @5:8 3 t2 G. �A?>;L7>20BL A;>25A=K9 A?>A>1 70?8A8 
0;3>@8B<0. 

�484A<9 2: %>AB028BL @0725B2;ONI85AO 0;3>@8B<K, 8A?>;L7CO ?@54;>65==K5 
7040=8O. 

 
 4EE@BFD<F9 CD<@9DAO9 GCD4:A9A<S: 
1. %>AB02LB5 1;>:-AE5<C 2KG8A;5=8O 7=0G5=8O DC=:F89: 

 
 

�AE>4=K5 40==K5: x. $57C;LB0B: y. 

 
 

�OCB?A<FP E4@BEFBSF9?PAB 

%>AB02LB5 0;3>@8B<K @5H5=8O A;54CNI8E 7040G: 
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1. �7>1@078B5 1;>:-AE5<C ?@>AB>3> 480;>3>2>3> 0;3>@8B<0, :>B>@K9 
>1@0I05BAO : ?>;L7>20B5;N A ?@>AL1>9 225AB8 A=0G0;0 AB@>:C 8<O, 0 70B5< AB@>:C 
=0AB@>5=85. � @57C;LB0B5 480;>30 <>65B ?>O28BLAO A;54CNI89 A>2<5AB=K9 
B5:AB:  
#@>3@0<<0> �4@02AB2C9B5! �0: �0H5 8<O?  
#>;L7>20B5;L> �02@8:  
#@>3@0<<0> �>1@>5 CB@>, �02@8:! �0: =0AB@>5=85?  
#>;L7>20B5;L> B0: A515  
#@>3@0<<0> ' <5=O B>65 B0: A515, �02@8:! 

2. �0=K B@8 459AB28B5;L=KE G8A;0. �>725AB8 2 :204@0B B5 87 =8E, 7=0G5=8O 
:>B>@KE =5>B@8F0B5;L=K, 8 2 G5B25@BCN AB5?5=L 3 >B@8F0B5;L=K5. 

3. %>AB02LB5 1;>:-AE5<C 2KG8A;5=8O 7=0G5=8O DC=:F89: 

 

4. %>AB02LB5 ?@>3@0<<C, 70<5=ONICN <5=LH55 87 42CE 40==KE G8A5; AC<<>9, 
0 1>;LH55 3 ?@>872545=85< MB8E G8A5;. 

5. %>AB028BL 1;>:-AE5<C 0;3>@8B<0 2KG8A;5=8O ?;>I048 B@5C3>;L=8:0 3-<O 
@07;8G=K<8 A?>A>10<8 =0 2K1>@ ?>;L7>20B5;O. 

  



9 

 

�D4>F<K9E>4S D45BF4 №2 

�DB7D4@@<DB64A<9 ?<A9=AOI 4?7BD<F@B6.  

�DB7D4@@<DB64A<9 ;484K E BC9D4FBD4@< GE?B6<S. 
 

&9?P D45BFO: 
  

 �0:@5?8BL =0 ?@0:B8:5 B5>@5B8G5A:85 7=0=8O ?> A>740=8N ?@>3@0<< A 
;8=59=K<8 0;3>@8B<0<8, 70:@5?8BL =0 ?@0:B8:5 =02K:8 @01>BK 2 Python 

  =0CG8BLAO 70?8AK20BL =0 O7K:5 Python <0B5<0B8G5A:85 2K@065=8O; 
 =0CG8BLAO 8A?>;L7>20BL AB0=40@B=K5 DC=:F88 O7K:0 Python 
 =0CG8BLAO @01>B0BL A F5;K<8 B8?0<8 40==KE; 
 =0CG8BLAO @01>B0BL A 25I5AB25==K<8 B8?0<8 40==KE 

 

�EIB8AO9 84AAO9 (;484A<9): 
 

�484A<9 1 !0?8A0BL 2 A@545 Python ?@>3@0<<K, @50;87CNI85 A;54CNI85 ;8=59=K5 
0;3>@8B<K, 70?CAB8BL 8E =0 2K?>;=5=85. 
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�040G8: 2. !0?8A0BL 2 A@545 Python ?@>3@0<<K, @50;87CNI85 A;54CNI85 ;8=59=K5 
0;3>@8B<K, 70?CAB8BL 8E =0 2K?>;=5=85 

1. !0?8A0BL ?@>3@0<<C, :>B>@0O 4;O 7040==>3> F5;>3> G8A;0 a ?5G0B05B 
A;54CNICN B01;8FC: 

 

2. �KG8A;8BL 4;8=C >:@C6=>AB8, ?;>I048 :@C30 8 >1J5<0 H0@0 >4=>3> 8 B>3> 
65 7040==>3> @048CA0. 

3. !0?8A0BL ?@>3@0<<C 2KG8A;5=8O ?5@8<5B@0 8 ?;>I048 ?@O<>C3>;L=>3> 
B@5C3>;L=8:0 ?> 4;8=0< 42CE :0B5B>2. 

4. !0?8A0BL ?@>3@0<<C, :>B>@0O ?> :>>@48=0B0< B@5E 25@H8= =5:>B>@>3> 
B@5C3>;L=8:0 2KG8A;O5B 53> ?;>I04L 8 ?5@8<5B@. 

5. !09B8 ?;>I04L :>;LF0, 2=CB@5==89 @048CA :>B>@>3> @025= 20, 0 2=5H=89 3 
7040==><C G8A;C r ( r>20). 

�BDS8B> 6OCB?A9A<S   
1. %>AB028BL 2 B5B@048 0;3>@8B< 
2. !0?8A0BL ?@>3@0<<C 
3. "B;048BL ?@>3@0<<C 
4. #@>B5AB8@>20BL ?@>3@0<<C 
5. �0?8A0BL 2 B5B@048 B5:AB ?@>3@0<<K  
6. �0?8A0BL 2 B5B@048 2E>4=K5 8 2KE>4=K5 40==K5 

 
�040=85 3:  !0?8A0BL 2 A@545 Python ?@>3@0<<K, @50;87CNI85 A;54CNI85 
0;3>@8B<K, 70?CAB8BL 8E =0 2K?>;=5=85. 

1. !0?8A0BL ?@>3@0<<C 2KG8A;5=8O Y: 

 

2. !0?8A0BL ?@>3@0<<C 2KG8A;5=8O X: 
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3. %>AB028BL ?@>3@0<<C 4;O ?>4AG5B0 G8A;0 1C:2 �, �, � - 2 ?@54;>65=88. 
#@54;>65=85 22>48BAO >B45;L=K<8 A8<2>;0<8 4> B5E ?>@ ?>:0 =5 22545= A8<2>; 
(.). 

4. � AB@>:5 22545==KE A8<2>;>2 ?>4AG8B0BL :>;8G5AB2> A8<2>;>2 C, D, P, 
AG8B0O :>=F>< 22>40 A8<2>; (*). 

5. #> 22545==><C =><5@C <5AOF0 =0?5G0B0BL =08<5=>20=85 2@5<5=8 3>40 8 
=08<5=>20=85 <5AOF0. 

6. ';8F0 �09:0;LA:0O @0718B0 =0 CG0AB:8: 

 
A 1 ?> 100 4>< - 1 CG0AB>:  
A 101 ?> 203 4>< - 2 CG0AB>:  
A 204 ?> 308 4>< - 3 CG0AB>:  
>AB0;L=K5 4><0 - 4 CG0AB>:. 

#> 22545==><C =><5@C 4><0 2K40BL 7 CG0AB:0. 
7. �568B ;8 22545==>5 7=0G5=85 ) =0 >B@57:5 2 8=B5@20;5 [4,5.4]. 

8. � ?OB8MB06=>< 4><5 =0 :064>< MB065 @0A?>;>65=> ?> G5BK@5 :20@B8@K. 
%>AB028BL ?@>3@0<<C, :>B>@0O ?> =><5@C MB060, ?5G0B05B =><5@0 :20@B8@ =0 MB>< 
MB065. 

9. !0?8A0BL ?@>3@0<<C =0E>645=8O =081>;LH53> G8A;0 87 22545==KE G8A5;, 
AG8B0O :>=F>< 22>40 0. 
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�D4>F<K9E>4S D45BF4 №3 

�DB7D4@@<DB64A<9 ;484K E BC9D4FBDB@ J<>?4 FOR 

*5;L @01>BK: !0CG8BLAO @01>B0BL A >?5@0B>@>< F8:;0 FOR.  
 
�484A<9 1: #@>3@0<<8@>20=85 7040G A >?5@0B>@>< F8:;0 FOR. !0?8A0BL 2 

A@545 Python ?@>3@0<<K, @50;87CNI85 A;54CNI85 0;3>@8B<K, 70?CAB8BL 8E =0 
2K?>;=5=85. 
1.%>AB028BL ?@>3@0<<C >?@545;5=8O @07@O4=>AB8 22545==>3> F5;>3> G8A;0. 
2. #>4AG8B0BL AC<<C >B@8F0B5;L=KE G8A5; ?>A;54>20B5;L=>AB8. 

3. %>AB028BL ?@>3@0<<C ?>4AG8BK20NICN AC<<C F8D@ 22>48<>3> 
=0BC@0;L=>3> G8A;0. 

4. �<55BAO >4=><5@=K9 <0AA82 87 15 G8A5; (a1, a2, a3 ... a15). % >AB028BL 
?@>3@0<<C 8E 22>40. '?>@O4>G8BL <0AA82 ?> C1K20=8N. 

5.�25AB8 5-B87=0G=>5 G8A;>. �K25AB8 ?>A;54>20B5;L=>ABL F8D@ =0G8=0O A 
:>=F0. 

 
#@8<5@: 22>4 - 42891  
2K2>4 - 1 9 8 2 4 
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�D4>F<K9E>4S D45BF4 №4 

�DB7D4@@<DB64A<9 ;484K E BC9D4FBDB@ J<>?4 WHILE 

*5;L @01>BK: !0CG8BLAO @01>B0BL A >?5@0B>@>< F8:;0 WHILE (F8:; A 
?@54CA;>285<).  

 
�484A<9 2: #@>3@0<<8@>20=85 7040G A >?5@0B>@>< F8:;0 WHILE. !0?8A0BL 2 

A@545 Python ?@>3@0<<K, @50;87CNI85 A;54CNI85 0;3>@8B<K, 70?CAB8BL 8E =0 
2K?>;=5=85. 
1.#>4AG8B0BL ax*x+bx+c , ?@8 a=18.5, b=-0.5,c=134 , x 87<5=O5BAO >B -1 4> 0.6 A 

H03>< 0.2. �=0G5=8O 2K4020BL =0 :064>< H035 8B5@0F88. 
2. #>4AG8B0BL AC<<C ?>;>68B5;L=KE G8A5; ?>A;54>20B5;L=>AB8. 

3. #>4AG8B0BL w=(a+bx)sqrt(x+1), ?@8 a=2.8, b=-0.3, x 87<5=O5BAO >B 1 4> 3 A 
H03>< 0.5. �K4020BL 7=0G5=8O =0 :064>< H035 8B5@0F88 

4. �<55BAO >4=><5@=K9 <0AA82 87 20 G8A5; (B1,B2,B3 & B20). %>AB028BL 
?@>3@0<<C 8E 22>40. '?>@O4>G8BL <0AA82 ?> 2>7@0AB0=8N. 
5. #>4AG8B0BL 

 
 

  



14 

 

�D4>F<K9E>4S D45BF4 №5, 6 

�5D45BF>4 >BDF9:9= < EC<E>B6 

*5;L @01>BK: !0CG8BLAO @01>B0BL A :>@B560<8 8 A?8A:0<8 
 

&5>@5B8G5A:0O 8=D>@<0F8O 
� Python :>@B56 >?@545;O5BAO :0: >48= 87 284>2 ?>A;54>20B5;L=>AB59, A 

:>B>@K<8 <>6=> @01>B0BL 2 MB>< O7K:5 ?@>3@0<<8@>20=8O.  
#>A;54>20B5;L=>ABL 40==KE, >1J548=5==0O 2 :>@B56, =5 ?>72>;O5B 87<5=OBL A2>8 
7=0G5=8O. � MB>< 5ABL >?@545;5==K5 ?@58<CI5AB20:  

1. C25;8G8205BAO A:>@>ABL >1@01>B:8 M;5<5=B>2 :>@B560, ?>A:>;L:C A8AB5<5 
70@0=55 8725AB=>, GB> 7=0G5=8O =5 1C4CB 87<5=OBLAO.  

2. :>@B56, <>65B ?@8<5=OBLAO 4;O >1@07>20=8O 4@C38E AB@C:BC@  
3. :>@B56 70=8<05B <5=LH5 ?0<OB8, G5<, =0?@8<5@, A?8A:8, 8, :@><5 B>3>, 
M;5<5=BK :>@B560 70I8I5=K >B A;CG09=KE 87<5=5=89.  

:>@B56 2 Python <>65B A>45@60BL A>25@H5==> @07=>@>4=K5 >1J5:BK, =0?@8<5@, 
AB@>:>2K5 8 G8A;>2K5 7=0G5=8O 8;8 72C:>2K5 D09;K, D09;K 87>1@065=89.  
%8=B0:A8A >1JO2;5=8O :>@B5659 A;54CNI89:  

�@S >BDF9:4 = (Q?9@9AF1, Q?9@9AF2, &Q?9@9AFN) 
!0?@8<5@  
korteg=(1, 2, 3, 4, 5)  
�>7<>6=0 8 4@C30O 70?8AL, =0?@8<5@, 4;O 7=0G5=89 AB@>:>2>3> B8?0,  
�<O :>@B560=(«-;5<5=B1»,  
                            «-;5<5=B2»,  
                            «-;5<5=B3»,  
                            «-;5<5=BN»)  

�>ABC? : :064><C M;5<5=BC :>@B560 2 ?@>3@0<<5 >ACI5AB2;O5BAO A ?><>ILN 
<A89>E4 3 F5;>3> G8A;0, A;C60I53> A2>5>1@07=K< 8<5=5< M;5<5=B0 2 :>@B565.  

#@8 C?><8=0=88 2 ?@>3@0<<5 M;5<5=B0 :>@B560 A@07C 70 53> 8<5=5< 4>;65= 
A;54>20BL 8=45:A M;5<5=B0 2 :204@0B=KE A:>1:0E, =0?@8<5@, korteg[i]. 

!C<5@0F8O M;5<5=B>2 A?8A:0 =0G8=05BAO A 0. 
"1@01>B:0 >ACI5AB2;O5BAO 2 F8:;5 «4;O». 
' :>@B5659 5ABL 2 2AB@>5==KE <5B>40: 
1. count() 
�545B ?>4AG5B :>;8G5AB20 :>=:@5B=>3> M;5<5=B0 2 :>@B565. 
2. index() 
�>72@0I05B 8=45:A ?5@2>3> ?>O2;5=8O M;5<5=B0.  >65B A<5I0BL ?>8A: >B 8 4> 
>?@545;5==>3> 8=45:A0 ?@8 7040=88 4>?>;=8B5;L=KE ?0@0<5B@>2. 
 
�484A<9 1: �BSEA<F9 D9;G?PF4F D45BFO @9FB8B6 

korteg = (1, 2, 2, 3, 1, 2, 4, 3, 2, 2) 
korteg.count(3)  
korteg.index(3)  
korteg.index(2, 2)  
korteg.index(2, 4, 6)  
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�484A<9 2. � >BDF9:9, EBEFBSM97B <; ;4D4A99 ;484AAOI J9?OI K<E9? A4=8<F9 

EG@@G Q?9@9AFB6.  
sum=0  
korteg=(1, 2, 3, 4, 5)  
print("�>@B56")  
for i in korteg:  
print(i, end= " ")  
for i in range(5):  
sum=sum+korteg[i]  
print("\n%C<<0 M;5<5=B>2 :>@B560 = ", sum)  
 
�484A<9 3. $5H8B5 7040G8 
 

1. %>AB028BL ?@>3@0<<C, :>B>@0O 1K >?@0H820;0 ?@8ACBAB2CNI8E =0 C@>:5 8 
A>>1I0;0 > :>;8G5AB25 >BACBAB2CNI8E. �A53> 2 3@C??5 12 G5;>25:. 
 

2.  %>AB028BL ?@>3@0<<C, :>B>@0O ?>4AG8BK20;0 1K :0:CN ;8B5@0BC@C 70 =545;N 
?>:C?0NB 2 :=86=>< <03078=5 1>;LH5: EC4>65AB25==CN 8;8 B5E=8G5A:CN. 

 

�5D45BF>4 EC<E>B6 

&9?P D45BFO:  !0CG8BLAO ?8A0BL ?@>3@0<<K A 8A?>;L7>20=85< A?8A:>2 
 =0CG8BLAO >?8AK20BL >4=><5@=K5 <0AA82K; 
 =0CG8BLAO 22>48BL >4=><5@=K5 <0AA82K; 
 =0CG8BLAO 35=5@8@>20BL >4=><5@=K5 <0AA82K; 
 =0CG8BLAO 2K2>48BL >4=><5@=K5 <0AA82K; 
 >ACI5AB2;OBL ?>8A: <8=8<0;L=>3> 8 <0:A8<0;L=>3> M;5<5=B>2 <0AA820; 
 C?>@O4>G820BL <0AA82K ?> 2>7@0AB0=8N 8 C1K20=8N. 

 

�484A<9   !0?8A0BL 2 A@545 Turbo Pascal ?@>3@0<<K, @50;87CNI85 A;54CNI85  
0;3>@8B<K, 70?CAB8BL 8E =0 2K?>;=5=85 
 

1. �KG8A;OO 7=0G5=8O ?5@5<5==>9 x=8d+f  ?@8 2A5E 7=0G5=8OE d=1,2,3 8 
 f = -3, 3, -6. %>740BL >4=><5@=K9 <0AA82. �K25AB8 7=0G5=8O M;5<5=B>2 MB>3> 
<0AA820 8 7=0G5=8O d, f. 
 

2. %>740BL >4=><5@=K9 <0AA82 87 A;CG09=> A35=5@8@>20==KE G8A5; (>B 1 4> 36). 
#>4AG8B0BL AC<<C =5G5B=KE G8A5; M;5<5=B>2 <0AA820. �K40BL =0 M:@0= <0AA82 8 
=0945==CN AC<<C. 
 

3. �7 A;CG09=> A35=5@8@>20==KE G8A5; (>B 1 4> 25) A>740BL >4=><5@=K9 <0AA82. 
�K40BL <0AA82 =0 M:@0= 2 2845:  
               01    

 02     
 03     

 04 
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4. �KG8A;OO 7=0G5=8O ?5@5<5==>9 Z=3A/(9+X)  ?@8 2A5E 7=0G5=8OE    A=0,12,20 

8 X=-2,-3,-8. %>740BL >4=><5@=K9 <0AA82. �K25AB8 7=0G5=8O M;5<5=B>2 MB>3> 
<0AA820 =0 M:@0=: 
               z(a1,x1)    z(a1,x2)     z(a1,x3) 
               z(a2,x1)    z(a2,x2)     z(a2,x3) 
               z(a3,x1)    z(a3,x2)     z(a3,x3) 
 
5. �25AB8 40==K5 4;O D>@<8@>20=8O >4=><5@=>3> <0AA820 )[10]. #><5=OBL  
<5AB0<8 M;5<5=BK <0AA820, 2254O 8E =><5@0 A :;0280BC@K. 
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�D4>F<K9E>4S D45BF4 №7,8  

�ECB?P;B64A<9 EF4A84DFAOI HGA>J<= < CDBJ98GD 8?S D45BFO EB EFDB>4@<  

&9?P D45BFO: 
          !0CG8BLAO ?8A0BL ?@>3@0<<K ?> ?@>3@0<<8@>20=8N AB@>:>2KE <0AA82>2 
 

�484A<9 1.    !0?8A0BL 2 A@545 Python ?@>3@0<<K, @50;87CNI85 A;54CNI85  
0;3>@8B<K, 70?CAB8BL 8E =0 2K?>;=5=85 
 

1. !09B8 =081>;LH55 A;>2> 2 B5:AB5 
txt = input() 

c =txt.split() 

v = [] 

for i in c: 

  v.append(len(i)) 

g = v.index(max(v)) 

print (c[g]) 

 

2. !09B8 2 B5:AB5 2A5 A;>20 4;8=>9 1>;55 10 A8<2>;>2 
txt = input() 

c =txt.split() 

v = [] 

for i in c: 

   v.append(len(i)) 

for j in range (len(c)): 

   if v[j]>=10: 

       print (c[j]) 

3. $02=0 ;8 AC<<0 F8D@ 7040==>3> G8A;0 =5:>B>@><C B@5BL5<C G8A;C 
a=input() 

c=int(input()) 

spisok=list(a) 

for i in range(len(spisok)): 

    spisok[i]=int(spisok[i]) 

if sum(spisok)==c: 

    print ("yes") 

 

�484A<9 2. $5H8BL 7040G8. "D>@<8BL 2 B5B5@048 0;3>@8B< 2 D>@<5 1;>:-AE5<K. 
 

1. "?@545;8BL, A:>;L:> @07 2 B5:AB5 2AB@5G05BAO 7040==0O 1C:20. 
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2. �> 22545==>9 AB@>:5 70<5=8BL >48= A8<2>; =0 4@C3>9 

3. �> 22545==>9 AB@>:5 C40;8BL 7040==K9 A8<2>;  

4. � 7040==>9 AB@>:5 2AB028BL ?>A;5 :064>3> 7=0:0 ?@5?8=0=8O ?@>15;. 

5. #>4AG8B0BL, A:>;L:> A;>2 2 B5:AB5 =0G8=05BAO =0 7040==CN 1C:2C 
6. $07@01>B09B5 ?@>3@0<<C, :>B>@0O 70H8D@>2K205B 22545==K9 A :;0280BC@K 
B5:AB. #@>F5AA H8D@>2:8 ?@>872>48BAO A;54CNI8< >1@07><: 87 45AOB8G=>3> 
:>40 :064>3> 22545==>3> A :;0280BC@K A8<2>;0 2KG8B05BAO G8A;> 45AOBL. 
#>;CG82H0OAO 2 @57C;LB0B5 2KG8B0=8O 25;8G8=0 8=B5@?@5B8@C5BAO :0: 
45AOB8G=K9 :>4 =5:>B>@>3> 4@C3>3> A8<2>;0, :>B>@K9 8 2K2>48BAO =0 M:@0= 
:><?LNB5@0.  
 

7. $07@01>B09B5 ?@>3@0<<C, ?@>25@ONICN AB5?5=L =0456=>AB8 ?0@>;O 
?>;L7>20B5;O, ?@8 MB>< :@8B5@88 A;>6=>AB8 ?0@>;O A;54CNI85:  
4;8=0 ?0@>;O A2KH5 8 A8<2>;>2, 2:;NG05B >4=>2@5<5==> ?@>?8A=K5 1C:2K, 
AB@>G=K5 1C:2K 8 F8D@K.  
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�D4>F<K9E>4S D45BF4 №9 

�5D45BF>4 6?B:9AAOI CBE?98B64F9?PABEF9= (86G@9DAOI @4EE<6B6). �4;B6O9 

4?7BD<F@O B5D45BF><. 

&9?P D45BFO:  !0CG8BLAO ?8A0BL ?@>3@0<<K =0 >1@01>B:C 42C<5@=KE <0AA82>2. 
 =0CG8BLAO >?8AK20BL 42CE<5@=K5  <0AA82K; 
 =0CG8BLAO 22>48BL 42CE<5@=K5  <0AA82K; 
 =0CG8BLAO 35=5@8@>20BL  42CE<5@=K5  <0AA82K; 
 =0CG8BLAO 2K2>48BL 42CE<5@=K5  <0AA82K; 
 >ACI5AB2;OBL ?>8A: <8=8<0;L=>3> 8 <0:A8<0;L=>3> M;5<5=B>2 <0AA820; 
 C?>@O4>G820BL <0AA82K ?> 2>7@0AB0=8N 8 C1K20=8N. 

 

�484A<9:   !0?8A0BL 2 A@545 Python ?@>3@0<<K, @50;87CNI85 A;54CNI85  
0;3>@8B<K, 70?CAB8BL 8E =0 2K?>;=5=85: 
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�O6B8 @4FD<JO 

 

for i in range(0, len(A)): 
    for j in range(0, len(A[i])): 
       print(A[i][j], end=' ') 
print() 
 
�6B8 @4FD<JO 

 
n,m = (int(i) for i in input().split()) 
a = [[int(i) for i in input().split()] for _ in range(n)] 

 
1. !0948B5 AC<<C M;5<5=B>2 <0B@8FK 

2. !0948B5 AC<<C M;5<5=B>2 <0B@8FK ?> AB@>:0<, ?> AB>;1F0< 

3. !0948B5 :>;8G5AB2> ?>;>68B5;L=KE, >B@8F0B5;L=KE 8 =C;52KE M;5<5=B>2 
<0B8FK.  

4. �040=0 <0B@8F0. !09B8 <0:A8<0;L=K9 M;5<5=B 2 :064>9 AB@>:5 
5.  � <0B@8F5  M;5<5=BK 3;02=>9 4803>=0;8 70<5=8B5 =0 0, 2A5 M;5<5=BK 2KH5 
3;02=>9 4803>=0;8  =0 7=0G5=85 8E AC<<K, 0 =865 3;02=>9 4803>=0;8 =0 
7=0G5=85 8E ?@>872545=8O.  
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�D4>F<K9E>4S D45BF4 №10 

�DB7D4@@<DB64A<9 ;484K EBDF<DB6>< @4EE<6B6 

&9?P D45BFO:  !0CG8BLAO ?8A0BL ?@>3@0<<K ?> C?>@O4>G820=8N <0AA82>2 ?> 
2>7@0AB0=8N 8 C1K20=8N 

!BDF<DB6>4 84AAOI 

 

%>@B8@>2:0 <0AA820 3 C?>@O4>G5=85 M;5<5=B>2 <0AA820 ?> 2>7@0AB0=8N 8;8 
C1K20=8N. 
�;3>@8B< A>@B8@>2:8 A>AB>8B 87: 

1. A@02=5=8O, >?@545;ONI53> C?>@O4>G5==>ABL ?0@K M;5<5=B>2; 
2. ?5@5AB0=>2:8, <5=ONI59 <5AB0<8 ?0@C M;5<5=B>2. 
 

�484K41: '?>@O4>G8BL ?> 2>7@0AB0=8N M;5<5=BK 40==>3> 459AB28B5;L=>3> 25:B>@0. 
 

�.8. n Є N, a(i) Є R, i=1,2,&n 
�.8. a(j) Є R, j=1,2,&n 
!6S;P: a(j) Є {a(i): a(1)<a(2)<&<a(n)}, i,j=1,2,&n. 
 
&5E. �040=85 

'E?B6<я Aа <EхB8Aы9 8аAAы9 Д9=EF6<я CDB7Dа@@ы. 
n Є N 8 a(i) Є R, i=1,2,&n #>;CG8BL C?>@O4>G5==CN 

?>A;54>20B5;L=>ABL a(j) 
n Є N\R 8 a(i) Є R, i=1,2,&n �2>4 70=>2> 7=0G5=8O n 
n   R 8;8  a(i)   R, i=1,2,&n �%& 

 
&5ABK 

n a(i) a(j) �D<@9K4A<9 
4 (4, -5, 6, 3) (-5, 3, 4, 6)  
1 3 3  
-1   �2>4 70=>2> 

7=0G5=8O n 
1.5   �2>4 70=>2> 

7=0G5=8O n 
*   �%& 
2 (2, *)  �%& 
3 (*, *, *)  �%& 
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�;3>@8B<. 
 

  
  5B>4K A>@B8@>2:8. 

 
�9FB8 CG;ODP>4 (EBDF<DB6>4 B5@9A4@<). 
 

#@>A<0B@8205< ?>A;54>20B5;L=>ABL G8A5; >B :>=F0 : =0G0;C: 
1. %@02=8205< (n-1) 8 n M;5<5=BK. �A;8 >=8 =5 @0A?>;>65=K 2 ?>@O4:5 
2>7@0AB0=8O (C1K20=8O), B> <5=O5< 8E <5AB0<8: 7=0G5=85< n M;5<5=B0 1C45B 
7=0G5=85 (n-1), 0 7=0G5=85< (n-1) M;5<5=B0 1C45B 7=0G5=85 n. 

�A;8 >=8 @0A?>;>65=K 2 ?>@O4:5 2>7@0AB0=8O (C1K20=8O), B> >AB02;O5< 8E =0 
<5AB5. 
2. %@02=8205< (n-2) 8 (n-1) M;5<5=BK... 
3. & 
 
N. %@02=8205< 1 8 2 M;5<5=BK& 

� @57C;LB0B5 ?@>A<>B@0 ?>;CG8< C?>@O4>G5==CN B01;8FC, B.5. :064K9 A;54CNI89 
?@>A<>B@ 1C45B ?@82>48BL : ?>AB0=>2:5 >G5@54=>3> <8=8<0;L=>3> M;5<5=B0 2 
;52K9 :>=5F @0AA<0B@8205<>9 G0AB8 B01;8FK. 
 
№ 1?9@9AFO �9D9EF4AB6>< 

1.  8 8 8 8 1 1 1 1 1 1 1 
2.  3 3 3 1 8 8 8 2 2 2 2 
3.  6 6 1 3 3 3 2 8 8 3 3 
4.  1 1 6 6 6 2 3 3 3 8 6 
5.  2 2 2 2 2 6 6 6 6 6 8 
            
 
 

 

 

!0G0;> 

Vvod n 

mass a(n) 

sort a(n) 

Vivod a(n) 

�>=5F 
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  <A<@4>EAO= @9FB8 (EBDF<DB6>4 6O5BDB@). 
 

1. %@548 M;5<5=B>2 <0AA820 =0E>48< <8=8<0;L=K9 (<0:A8<0;L=K9) 8 <5=O5< 
53> <5AB0<8 A 1 M;5<5=B><. 

2. %@548 >AB02H8EAO 8I5< <8=8<0;L=K9 (<0:A8<0;L=K9) 8 <5=O5< 53> <5AB0<8 
A> 2 M;5<5=B><. 

3. & 
N-1. %@548 >AB02H8EAO 8I5< <8=8<0;L=K9 (<0:A8<0;L=K9) 8 <5=O5< 53> 
<5AB0<8 c n M;5<5=B><. 

 
№ 1?9@9AFO �9D9EF4AB6>< 

1. 8 1 1 1 1 
2. 3 3 2 2 2 
3. 6 6 6 3 3 
4. 1    - min 8 8 8 6 
5. 

2 2      - min 3    - min 
6   - 

min 
8 

 
 
 
 
 
 
 
 

Sort 

i:=2 

i f n 

j := n 

j g i 

a(j-

C:=a(j-1); 
a(j-1):=a(j); 

a(j):=c 

j := j-1 

i := i+1 

:>=5F 

1 

1 

+ 

+ 

+ 3 

3 

3 
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�484K4 2: �725AB5= A?8A>: A>B@C4=8:>2 ?@54?@8OB8O 8 8E 70@01>B=0O ?;0B0. 
'?>@O4>G8BL A?8A>: D0<8;89 A>B@C4=8:>2 ?> 2>7@0AB0=8N 8E 70@01>B=>9 ?;0BK. 
�484K4 3: #@8 70G8A;5=88 2 8=AB8BCB 70G8A;ONBAO 018BC@85=BK, =01@02H85 15 
10;;>2 ?> @57C;LB0B0< 3 M:70<5=>2. #>A;5 70G8A;5=8O >AB05BAO :>;8G5AB2> <5AB, 
:>B>@K5 70?>;=ONBAO 2 ?>@O4:5 C1K20=8O 10;;>2. �725AB=> :>;8G5AB2> G5;>25:, 
A402H8E M:70<5=K, :>;8G5AB2> <5AB, :>;8G5AB2> =01@0==KE 10;;>2, >@30=87>20BL 
70G8A;5=85 ABC45=B>2. 
 
 
  

Sort 

i:=1 

i f n-
min:=a(i); 

p := i 

j f n 

min>a(j)  

min:=a(j); 
p:= j; 

j := j+1 

C:=a(j-1); 
a(j-1):=a(j); 

a(j):=c 
 

:>=5F 

1 

1 

+ 

+ 

+ 3 

3 

3 

j:=i+1 

i := i+1 
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�D4>F<K9E>4S D45BF4 №11 

�DB7D4@@<DB64A<9 CDBJ98GD < HGA>J<= CB?P;B64F9?S 

&9?P D45BFO: !0CG8BLAO @01>B0BL A 8A?>;L7>20=85<  ?@>F54C@ 8 DC=:F89 
?>;L7>20B5;O 

 
 
�040=85 1. !0?8A0BL 2 A@545 Python ?@>3@0<<K, @50;87CNI85 A;54CNI85 

0;3>@8B<K, 70?CAB8BL 8E =0 2K?>;=5=85: 
�B8CDB7D4@@4 3 ?@54AB02;O5B A>1>9 3@C??C >?5@0B>@>2, : :>B>@K< <>6=> 

>1@0BLAO 87 @07;8G=KE <5AB ?@>3@0<<K. �A?>;L7>20=85 ?>4?@>3@0<< ?>72>;O5B 
C;CGH8BL AB@C:BC@8@>20==>ABL ?@>3@0<<K 8 A>:@0B8BL 55 @07<5@. 
#>4?@>3@0<<K: 
#@>F54C@K 
(C=:F88 
�DBJ98GD4 - MB> =57028A8<0O G0ABL ?@>3@0<<K, :>B>@CN <>6=> 2K720BL 2 

;N1>9 G0AB8 ?@>3@0<<K. #@>F54C@0 =5 <>65B 1KBL 8A?>;L7>20=0  2 >?5@0B>@0E. 
'?><8=0=85 8<5=8 ?@>F54C@K ?@82>48B : 55 0:B82870F88 8 =07K205BAO 2K7>2>< 
?@>F54C@K. #@>F54C@0 8A?>;L7C5BAO 4;O >1;53G5=8O @01>BK ?@>3@0<<8AB0, B.5. 
@07;8G=K5 ?>2B>@5=8O 2 ?@>3@0<<5 <>6=> @50;87>20BL ?@8 8E ?><>I8. 
#0@0<5B@ 3 A@54AB2> ?5@540G8 40==KE 2 >4=>< =0?@02;5=88: ?@>3@0<<0 => 

?@>F54C@0 
#0@0<5B@-?5@5<5==0O 3 ?5@540G0 40==KE 2 42CE =0?@02;5=8OE: ?@>3@0<<0 => 

?@>F54C@0 8  
                ?@>F54C@0 => ?@>3@0<<0 
ФGA>J<S 3 MB> ?>4?@>3@0<<0, @57C;LB0B>< @01>BK :>B>@>9 O2;O5BAO =5:>B>@>5 

7=0G5=85, ?>4>1=>5 ?5@5<5==>9 

#@8<5@: "?@545;8B5 7=0G5=85 z       ( )        ( )  √| | 
  345 sign - A83=C<-DC=:F8O, 0 x 8 y - 25I5AB25==K5 G8A;0:     ( )  {                                 

 
def sgn(x): 
   # global k 
    if x>0: 
        k=1 
    elif x==0: 
        k=0 
    else: 
        k=-1 
    return k 
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a = float(input()) 
y = float(input()) 
z = (sgn(a)+y**2)/(sgn(y)-(abs(a))**0.5) 
print(""B25B:", z) 

 
1. �0=K 459AB28B5;L=K5 G8A;0 s,t.    #>;CG8BL g(15,-s) + g(t,s2+25) - g(21s-1,st-t3) 

       345    g(a,b) =
833 22

22




baaba

ba
 

2. �0=K 459AB28B5;L=K5 s,t. #>;CG8BL f(t,-2s,1.7) + f(2.2,t,s-t), 345 f(a,b,c) = (2a - b - 
sin(c))/( 5 + |c|) 
 

3. �0=K 425 ?>A;54>20B5;L=>AB8 F5;KE G8A5;. "?@545;8BL ?@>872545=85 M;5<5=B>2, 
:0:>9 ?>A;54>20B5;L=>AB8 1>;LH5 8 =0 A:>;L:>? 

 
4.  !0?8A0BL DC=:F8N, :>B>@0O 2KG8A;O5B >1JP< F8;8=4@0. #0@0<5B@0<8 DC=:F88 
4>;6=K 1KBL @048CA 8 2KA>B0 F8;8=4@0. 

 
5. !0?8A0BL DC=:F8N, :>B>@0O A@02=8205B 420 F5;KE G8A;0 8 2>72@0I05B @57C;LB0B 
A@02=5=8O 2 2845 >4=>3> 87 7=0:>2 > , < 8;8 =. 

 
6. !0?8A0BL DC=:F8N, :>B>@0O 2KG8A;O5B ab . +8A;0 a 8 b <>3CB 1KBL 4@>1=K<8 
?>;>68B5;L=K<8 G8A;0<8. 

 
7. !0?8A0BL DC=:F8N Dohod, :>B>@0O 2KG8A;O5B 4>E>4 ?> 2:;04C. �AE>4=K<8 
40==K<8 4;O DC=:F88 O2;ONBAO: 25;8G8=0 2:;040, ?@>F5=B=0O AB02:0 (3>4>2KE) 8 
A@>: 2:;040 (:>;8G5AB2> 4=59) 

 

�DB7D4@@<DB64A<9 ;484K E D9>GDE<9= 

 

*5;L @01>BK: !0CG8BLAO @01>B0BL A 8A?>;L7>20=85<  @5:C@A82=KE 0;3>@8B<>2  
�AE>4=K5 40==K5 (7040=85): 
 
�484A<9 1  !0?8A0BL 2 A@545 Python ?@>3@0<<K, @50;87CNI85 A;54CNI85  

0;3>@8B<K, 70?CAB8BL 8E =0 2K?>;=5=85 
 
$0AA<>B@8< DC=:F8N 2KG8A;5=8O D0:B>@80;0 n! 
 

     n! = 1*2*3*...*n 

 
&0:>5 ?@>872545=85 <>6=> ;53:> 2KG8A;8BL A ?><>ILN  8B5@0B82=KE  

:>=AB@C:F89 (8B5@0F8O - MB> ?>2B>@5=85), =0?@8<5@, >?5@0B>@0 F8:;0 for: 
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"4=0:> ACI5AB2C5B B0:65 4@C3>5 >?@545;5=85 D0:B>@80;0,  2  :>B>@>< n! 

2K@0605BAO G5@57 ?@54K4CI89 (n-1)!,  B.5.  8A?>;L7C5BAO @5:C@@5=B=0O D>@<C;0: 
 
 0! = 1 
 4;O ;N1>3> n>0  n! = n*(n-1)! 
 
!0;8G85 @5:C@@5=B=>3> A>>B=>H5=8O ?>72>;O5B  8A?>;L7>20BL  @5:C@A8N. 

!0?@8<5@,  ?@>3@0<<0, 8A?>;L7CNI0O @5:C@A82=CN DC=:F8N 4;O 2KG8A;5=8O 
D0:B>@80;0 n! 8<55B A;54CNI89 284: 

 

 
 
�484A<9 2  !0?8A0BL 2 A@545 Python  ?@>3@0<<K, @50;87CNI85 A;54CNI85  

0;3>@8B<K, 70?CAB8BL 8E =0 2K?>;=5=85 
 
1. !0?8A0BL @5:C@A82=CN ?@>3@0<<C 2KG8A;5=8O <0:A8<0;L=>3> G8A;0 

(81>=0G8, 1;8609H53> : 7040==><C n ?> =54>AB0B:C. 
2. !0?8A0BL @5:C@A82=CN ?@>3@0<<C ?>8A:0 8=45:A0 <8=8<0;L=>3> M;5<5=B0 

<0AA820 
3. !0?8A0BL @5:C@A82=CN ?@>3@0<<C ?>8A:0 <8=8<0;L=>3> M;5<5=B0 <0AA820 
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�D4>F<K9E>4S D45BF4 №12 

�DB7D4@@<DB64A<9 ?<KAOI 5<5?<BF9> CB?P;B64F9?S 

&9?P D45BFO: !0CG8BLAO A>74020BL ;8G=K5 181;8>B5:8 8 8A?>;L7>20BL 8E 2 
@01>B5. 
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�D4>F<K9E>4S D45BF4 №13 

 45BF4 E H4=?4@< 

&9?P D45BFO: !0CG8BLAO @01>B0BL A D09;0<8 40==KE 
 

�484K4 1. $07@01>B09B5 ?@>3@0<<C, :>B>@0O ?>72>;8B 70?8A0BL A2545=8O >1 
02B><>18;OE 2 B5:AB>2K9 D09;.  
� @57C;LB0B5 2K?>;=5=8O >?5@0B>@0 zap=open("avto.txt", "w+", encoding='utf-8') <K 
A>7405< 2 B5:CI5< :0B0;>35 D09; A 8<5=5< avto.txt 8 >B:@K205< 53> 2 @568<5 w+, 
GB> ?>72>;8B ?@8 >B;04:5 ?@>3@0<<K <=>3>:@0B=> A>74020BL 8 ?5@570?8AK20BL 
D09;. "@30=870F8O F8:;0 for i in range(1,3) ?>72>;8B 22>48BL 40==K5 > 42CE 
02B><>18;OE, C:07K20O 8E <0@:C, 3>4 2K?CA:0 8 F25B. #@8 MB>< <K @01>B05< A 
?5@5<5==>9 zap, ?>A:>;L:C 8<5==> 59 ?@8A2>8;8 @57C;LB0B @01>BK DC=:F88 open. 
�0:>=G82 2K?>;=5=85 >?5@0B>@>2 2=CB@8 F8:;0, 70:@K205< D09; >?5@0B>@>< 
zap.close().   

 
2. +B5=85 8=D>@<0F88 87 B5:AB>2>3> D09;0  
�484K4 2. $07@01>B09B5 ?@>3@0<<C, :>B>@0O ?>72>;8B ?@>G8B0BL 8=D>@<0F8N >1 
02B><>18;OE, A>45@60ICNAO 2 B5:AB>2>< D09;5. 
� >?5@0B>@5 open("avto.txt", "r", encoding='utf-8') 87<5=8< B>;L:> @568< 4>ABC?0. 
#@8 70?8A8 2 D09; 8A?>;L7>20;AO @568< "w+", A59G0A "r", :>B>@K9,  8A?>;L7C5BAO 
?@8 GB5=88 8=D>@<0F88 87 D09;0.  
 5B>4 read() A ?CABK<8 :@C3;K<8 A:>1:0<8 8A?>;L7C5BAO ?> >B=>H5=8N : D09;>2>9 
?5@5<5==>9 chten 4;O GB5=8O 2A59 8=D>@<0F88 87 D09;0. �0;55 <5B>4>< close() <K 
70:@K205< D09;.  

 
#@8 @01>B5 A D09;0<8 2>7<>6=> 2>7=8:=>25=85 >H81>:, A2O70==KE A >1@01>B:>9 
?CB8 : D09;C. &0:>9 B8? >H81>: <>6=> ?5@5E20B8BL, 8A?>;L7CO >1@01>B:C 
8A:;NG5=89. �A;8 ?@54?>;>68BL, GB> >H81>G=> 7040= ?CBL : D09;C avto.txt, B> 
?@>3@0<<0 2K40AB A>>1I5=85 ""H81:0 ?@8 >B:@KB88 D09;0".  
try:   
    chten=open("c:\\Primer\\avto.txt", "r", encoding='utf-8')  
except:  
    print(""H81:0 ?@8 >B:@KB88 D09;0") 
else: 
    print(chten.read()) 
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    chten.close()  
�A;8 2 A:>1:0E <5B>40 read() C:070BL 7=0G5=85, =0?@8<5@ 45AOBL, B> A ?><>ILN 
B0:>9 70?8A8 <>6=> 1C45B ?@>G8B0BL 45AOBL A8<2>;>2 AB@>:8.  

�A;8 =C6=> ?@>G8B0BL =5:89 B5:AB, A>45@60I89AO 2 D09;5, ?>AB@>G=>, B> B>340 
A;54C5B 8A?>;L7>20BL <5B>4, >B;8G85 :>B>@>3> >B <5B>40 read() 70:;NG05BAO 2 B><, 
GB> G8B0BL A8<2>;K <>6=> B>;L:> 2 B5:CI59 AB@>:5. "1@0B8B5 2=8<0=85: <5B>4 
read()?@>GB5B A>45@68<>5 2A53> D09;0, <564C B5<, :0: <5B>4 readline() ?@>GB5B 
B>;L:> ?5@2CN AB@>:C  

����!0 ��Ф� ��&�� � Д���'�/� Ф��� 

�2>8G=K5 D09;K 8;8 18=0@=K5 D09;K, ?@54AB02;ONB A>1>9 =01>@ 109B>2, 0 =5 
=01>@ A8<2>;>2, :>B>@K5 A>45@60BAO 2 B5:AB>2KE D09;0E. �8=0@=K5 D09;K E@0=OB 
8=D>@<0F8N 2 B>< 2845, 2 :>B>@>< >=0 ?@54AB02;5=0 2 ?0<OB8 :><?LNB5@0, 
?>MB><C, >B:@K2 B0:>9 D09; A ?><>ILN B5:AB>2>3> @540:B>@0, <K ?>;CG8< =01>@ 
=5G8B05<KE A8<2>;>2.  

� Python ACI5AB2C5B B0:>5 ?>=OB85, :0: :>=A5@20F8O 40==KE. "=0 ?>72>;O5B 
E@0=8BL 2 D09;0E =5 ?@>AB> =01>@ A8<2>;>2, 0 1>;55 A;>6=K5 AB@C:BC@K, =0?@8<5@, 
A?8A:8 8;8 A;>20@8. &0:>5 ?@54AB02;5=85 40==KE ?>72>;O5B ?>;CG8BL 
?@54AB02;5=85 =5:>B>@>3> >1J5:B0 2 2845 =01>@0 109B>2, ?@8G5<, A>E@0=5==K9 8 
?5@540==K9 =0 4@C3>9 :><?LNB5@, B0:>9 =01>@ <>65B 1KBL @0A:>=A5@28@>20=, B. 5. 
2>AAB0=>2;5=.  

�;O A>25@H5=8O 2A5E MB8E >?5@0F89, 2 Python ?@54CA<>B@5=K 420 <>4C;O:  
<>4C;L pickle (>B 0=3;. pickling 3 :>=A5@20F8O) 8 <>4C;L shelve (>B 0=3;. 

shelving 3 AB5;;06, @07<5I5=85 =0 ?>;:0E). %>>B25BAB25==>, ?5@2K9 <5B>4 
?>72>;O5B :>=A5@28@>20BL AB@C:BC@K 40==KE, 0 2B>@>9 <5B>4 3 >ACI5AB28BL 4>ABC? 
: >1J5:B0<, E@0=OI8EAO «=0 ?>;:0E».  

�;O B>3> GB>1K 70?8A0BL 8=D>@<0F8N 2 18=0@=K9 D09;, 53> B@51C5BAO 
BF>DOFP  

Ф4=?B64S C9D9@9AA4S=open (FileName, Mode)  
�45:  
(09;>20O ?5@5<5==0O 3 ?5@5<5==0O, 2 :>B>@>9 1C45B =0E>48BLAO 7=0G5=85, 

2>72@0I5==>5 DC=:F859 open;  
FileName 3 ?@54AB02;O5B A>1>9 ?CBL : >B:@K205<><C D09;C;  
Mode 3 @568< 4>ABC?0.  >65B ?@8=8<0BL 7=0G5=8O:  

"rb" +B5=85 8=D>@<0F88 87 D09;0. �A;8 D09; =5 ACI5AB2C5B, 2>7=8:05B 
8A:;NG5=85 IOError  
"wb" �0?8AL 8=D>@<0F88 2 D09;. �A;8 D09; ACI5AB2C5B, 53> A>45@68<>5 
?>;=>ABLN 70<5=8BAO; 5A;8 D09; =5 ACI5AB2C5B, >= 1C45B A>740=. 
"ab" �>70?8AL 2 42>8G=K9 (18=0@=K9) D09;. �A;8 D09; ACI5AB2C5B, =>2K5 
40==K5 1C4CB 4>?8A0=K 2 :>=5F. �A;8 D09; =5 ACI5AB2C5B, >= 1C45B A>740=  
"rb+" +B5=85 8 70?8AL 2 42>8G=K9 (18=0@=K9) D09;. �A;8 D09; =5 
ACI5AB2C5B, 2>7=8:05B 8A:;NG5=85 IOError  
"wb+" +B5=85 8 70?8AL 87 42>8G=>3> (18=0@=>3>) D09;0. �A;8 D09; 
ACI5AB2C5B, >= 1C45B ?5@570?8A0=. �A;8 D09; =5 ACI5AB2C5B, >= 1C45B 
A>740=  
"ab+" �>70?8AL 8 GB5=85 87 42>8G=>3> (18=0@=>3>) D09;0. �A;8 D09; 
ACI5AB2C5B, =>2K5 40==K5 1C4CB 4>?8A0=K 2 :>=5F. �A;8 D09; =5 
ACI5AB2C5B, >= 1C45B A>740=  
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�0?8AL >ACI5AB2;O5BAO A ?><>ILN @9FB84 dump(), 8<5NI53> A;54CNI89 
A8=B0:A8A:  

pickle.dump (84AAO9, H4=?B64S_C9D9@9AA4S) 
 
�484K4 3. $07@01>B09B5 107C 40==KE, A>45@60ICN A2545=8O >1 02B><>18;OE.  
" :064>< 02B><>18;5 8725AB=> A;54CNI55:  

 <0@:0 02B><>18;O;  
 F25B 02B><>18;O;  
 3>4 2K?CA:0 02B><>18;O.  

&@51C5BAO A>740BL:  
D09; A 70:>=A5@28@>20==>9 8=D>@<0F859 >1> 2A5E 02B><>18;OE;  
>ACI5AB28BL GB5=85 8 @0A:>=A5@20F8N 40==KE 87 D09;0;  
A>740BL =>2K9 D09;, 2 :>B>@>< >@30=87>20BL @07<5I5=85 A?8A:>2 =0 ?>;:0E 8 
>ACI5AB28BL 2K2>4 E@0=OI59AO 8=D>@<0F88 ?> C:070==><C ?>;L7>20B5;5< 
02B><>18;N.  

�><<5=B0@89. � A0<>< =0G0;5 ?@>3@0<<K <K A>74048< B@8 A?8A:0 avto1, avto2, 
avto3 2 :>B>@KE =0E>4OBAO A2545=8O > :064>< 02B><>18;5: <0@:0, F25B 8 3>4 
2K?CA:0. +5B25@BK9 A?8A>: avto4 A>74048< 2 480;>3>2>< @568<5. �0;55, 
>?5@0B>@>< zap=open("avto.dat","wb") >B:@K205BAO D09; A 8<5=5< avto.dat =0 70?8AL 
42>8G=>9 8=D>@<0F88, =0 GB> C:07K205B @568< "wb" (% ?><>ILN ?>A;54CNI8E 
G5BK@5E <5B>4>2 dump() ?@>8AE>48B B0: =07K205<0O A5@80;870F8O >1J5:B>2 
(?>A;54>20B5;L=>ABL ?5@52>40 :0:>9-;81> AB@C:BC@K 40==KE 2 ?>A;54>20B5;L=>ABL 
18B>2).  

� A;54CNI59 G0AB8 ?@>3@0<<K ?@>8AE>48B @0A:>=A5@20F8O 40==KE. "=0 
>A=>20=0 =0 ?@8<5=5=88 DC=:F88 load(), :>B>@0O G8B05B 40==K5 87 D09;0 8 
?@5>1@07>2K205B 8E 2 >1J5:B. �5 A8=B0:A8A A;54CNI89:  

�@S_C9D9@9AAB==pickle.load(<@S_H4=?B6B=_C9D9@9AAB=)  
� >48= D09; <>6=> A>E@0=8BL A@07C =5A:>;L:> >1J5:B>2. �0;55 >?5@0B>@>< 

print 2K2>48< A?8A:8 02B><>18;59 =0 M:@0=.  
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%>74048< =>2K9 ?@>5:B Python 8, ?>4:;NG82 <>4C;L shelve, >B:@>5< D09; 

avto1.dat A ?><>ILN DC=:F88 open. �A?>;L7>20=85 >?5@0B>@0 shelve.open 
?@54?>;0305B =0;8G85 D09;0 A :>=A5@28@>20==K<8 >1J5:B0<8.  

&5?5@L <K <>65< 2K25AB8 40==K5 ?> :064><C 02B><>18;N, 70?@>A82, 
=0?@8<5@, 53> =0720=85. #>;:0 (polka) ?>4>1=0 A;>20@N, 8 A2545=8O, E@0=OI85AO =0 
?>;:5, 4>ABC?=K ?> A>>B25BAB2CNI5<C :;NGC: "avto1", "avto2", "avto3", "avto4".  

polka["avto1"], polka["avto2"] polka["avto3"], polka["avto4"].  
�0: 2 A;>20@5, :064><C 7=0G5=8N, E@0=OI5<CAO =0 ?>;:5, A>>B25BAB2C5B :;NG, 

:>B>@K9 70?8AK205BAO 2 :204@0B=KE A:>1:0E: "avto1", "avto2", "avto3", "avto4".  
% ?><>ILN @9FB84 sync() >1J5:B0-?>;:8, >ACI5AB2;O5BAO 70?8AL 40==KE.  
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�484K4 3. $07@01>B09B5 ?@>3@0<<C, D>@<8@CNICN :>@B56 87 G8A5;, :>B>@K5 
22>48B ?>;L7>20B5;L A :;0280BC@K. �0==K5 :>@B560 :>=A5@28@CNBAO 8 
70?8AK20NBAO 2 42>8G=K9 D09;. �> 2B>@>9 ?@>3@0<<5 >ACI5AB28B5 GB5=85 :>@B560 
87 D09;0, A>7409B5 DC=:F8N, :>B>@0O >ACI5AB2;O5B =0E>645=85 <8=8<0;L=>3> 87 
?>;>68B5;L=KE G8A5;. $57C;LB0B 2K2548B5 2 B5:AB>2K9 D09;.  

�2>4 M;5<5=B>2 :>@B560: 

 
 872;5G5=85 :>@B560 87 D09;0, =0E>645=85 <8=8<0;L=>3> 87 ?>;>68B5;L=KE G8A5; 
8 70?8AL @57C;LB0B0 2 B5:AB>2K9 D09;.  

 
�BAFDB?PAO9 6BCDBEO   
1. #5@5G8A;8B5 MB0?K @01>BK A ;N1K< D09;>< A B>G:8 7@5=8O 

?@>3@0<<8@>20=8O?  
2. !0?8H8B5 A8=B0:A8A DC=:F88 open(), ?@54=07=0G5==>9 4;O >B:@KB8O D09;0.  
3. !0?8H8B5 A8=B0:A8A DC=:F88 write(), ?@54=07=0G5==>9 4;O 70?8A8 

8=D>@<0F88 2 D09;.  
4. !0?8H8B5 A8=B0:A8A DC=:F88 close(), ?@54=07=0G5==>9 4;O 70:@KB8O D09;0.  
5. "1JOA=8B5, :0:8< >1@07>< ?@>8AE>48B >1@01>B:0 >H81>:, 2>7=8:0NI8E ?@8 

@01>B5 A D09;0<8.  
6. � G5< >A>15==>ABL <5B>40 readline().  
7. �09B5 E0@0:B5@8AB8:C 18=0@=KE D09;>2.  
8. �0:>20 F5;L :>=A5@20F88 40==KE, 8A?>;L7C5<>9 2 O7K:5 Python?  
9. "?8H8B5 =07=0G5=85 <>4C;59 pickle 8 shelving.  
10. �0:0O 8=AB@C:F8O 8A?>;L7C5BAO 4;O 70?8A8 8=D>@<0F88 2 18=0@=K9 D09;?  
11. �0:85 2>7<>6=K5 7=0G5=8O @568<0 Mode DC=:F88 open(), 8A?>;L7C5<>9 
?@8 @01>B5 A 18=0@=K<8 D09;0<8, 2K 7=05B5?  
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12. �0:8< >1@07>< >ACI5AB2;O5BAO 70?8AL 8=D>@<0F88 2 18=0@=K9 D09;?  
 
 
�484K< 8?S E4@BEFBSF9?PAB7B D9L9A<S  
1. %D>@<8@C9B5 D09; 25I5AB25==KE G8A5;. !0948B5 <0:A8<0;L=K9 8 
<8=8<0;L=K9 M;5<5=BK, 8<5NI85 G5B=K5 8=45:AK. �K2548B5 @57C;LB0BK 
2K?>;=5=8O ?@>3@0<<K =0 M:@0=  

2. %D>@<8@C9B5 D09; 25I5AB25==KE G8A5;. "BA>@B8@C9B5 8E ?> 2>7@0AB0=8N. 
�K2548B5 @57C;LB0BK 2K?>;=5=8O ?@>3@0<<K =0 M:@0=  

3.  %>7409B5 D09;, 2 :>B>@>< 1C4CB E@0=8BLAO :>MDD8F85=BK :204@0B=>3> 
C@02=5=8O. !0948B5 :>@=8 :204@0B=>3> C@02=5=8O 8 2K2548B5 =0 M:@0= 
A>>B25BAB2CNI55 A>>1I5=85  
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�D4>F<K9E>4S D45BF4 №14 

!B;84A<9  CD<?B:9A<S E 7D4H<K9E><@ <AF9DH9=EB@ 

�040=85 1 *5;L @01>BK - A>740BL ?@>3@0<<C, 2K?>;=ONICN A;54CNI85 459AB28O: 

 1. #>A;5 70?CA:0 ?@>3@0<<K ?>O2;O5BAO >:=>. 

 
2. �;O 2KE>40 87 ?@>3@0<<K =5>1E>48<> I5;:=CBL <KHLN =0 :=>?:5 "�0:@KBL". 
"?8A0=85 ?;0=0 @07@01>B:8 ?@>3@0<<K 

1. "B:@KBL =>2K9 ?@>5:B. 

2. $07<5AB8BL =0 D>@<5 M:75<?;O@K :><?>=5=B>2: <5B:C 8 :=>?:C. 

4. %>E@0=8B5 ?@>5:B, 70?CAB8B5 8 ?@>B5AB8@C9B5 53>. 

�040=85 2. !0?8H8B5 :0;L:C;OB>@ 8=45:A0 <0AAK B5;0. � & 4 MB> 206=K9 
<548F8=A:89 ?>:070B5;L, :>B>@K9 ?>72>;O5B >F5=8BL, 5ABL ;8 C G5;>25:0 
871KB>G=K9 25A 8;8 >68@5=85. "= @0AAG8BK205BAO ?> A;54CNI59 D>@<C;5:  

ИМ& = 69E (6 >7) / DBEF2
 (6 @9FDах) 

Ви8 CDи?B:9Aия: 
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import tkinter as tk 

from tkinter import * 

from tkinter import messagebox 

window = Tk() #!B;84T@ B>AB CD<?B:9A<S. 

window.title("К4?P>G?SFBD <A89>E4 @4EEO F9?4 (��")") #ДB546?S9@ A4;64A<9 CD<?B:9A<S. 

window.geometry('400x300') 

frame = Frame( 

   window, #�5S;4F9?PAO= C4D4@9FD, >BFBDO= G>4;O649F B>AB 8?S D4;@9M9A<S Frame. 

   padx = 10, #�484T@ BFEFGC CB 7BD<;BAF4?<. 

   pady = 10 #�484T@ BFEFGC CB 69DF<>4?<. 

) 

frame.pack(expand=True) #�9 ;45O649@ CB;<J<BA<DB64FP 6<8:9F 6 B>A9. �89EP <ECB?P;G9FES @9FB8 
pack. ! CB@BMPR E6B=EF64 expand=True G>4;O649@, 

#KFB Frame ;4CB?AS9F 69EP >BAF9=A9D, EB;84AAO= 8?S A97B. 

height_lb = Label( 

   frame, 

   text="�698<F9 E6B= DBEF (6 E@)  " 

) 

height_lb.grid(row=3, column=1) 

weight_lb = Label( 

   frame, 

   text="�698<F9 E6B= 69E (6 >7)  ", 

) 

weight_lb.grid(row=4, column=1) 

height_tf = Entry( 

   frame, #�ECB?P;G9@ A4LG ;47BFB6>G E A4EFDB9AAO@< BFEFGC4@<. 

) 

height_tf.grid(row=3, column=2) 

weight_tf = Entry( 
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   frame, 

) 

weight_tf.grid(row=4, column=2, pady=5) 

cal_btn = Button( 

   frame, #�47BFB6>4 E A4EFDB9AAO@< BFEFGC4@<. 

   text=' 4EEK<F4FP ��"', #�48C<EP A4 >ABC>9. 

) 

cal_btn.grid(row=5, column=2) # 4;@9M49@ >ABC>G 6 SK9=>9, D4ECB?B:9AAB= A<:9, K9@ A4L< A48C<E<, 
AB 6B 6FBDB@ EFB?5J9, FB 9EFP CB8 SK9=>4@< 8?S 66B84 <AHBD@4J<<. 

def calculate_bmi(): #�5NS6?S9@ HGA>J<R. 

   kg = int(weight_tf.get()) #! CB@BMPR @9FB84 .get CB?GK49@ <; CB?S 66B84 E <@9A9@ weight_tf ;A4K9A<9 
69E4, >BFBDB9 66T? CB?P;B64F9?P < >BA69DF<DG9@ 6 J9?B9 K<E?B E CB@BMPR int(). 

   m = int(height_tf.get())/100 #! CB@BMPR @9FB84 .get CB?GK49@ <; CB?S 66B84 E <@9A9@ height_tf 

;A4K9A<9 DBEF4 < >BA69DF<DG9@ 6 J9?B9 K<E?B E CB@BMPR int(). �5S;4F9?PAB 89?<@ 97B A4 100, F4> >4> 
CB?P;B64F9?P 66B8<F DBEF 6 E4AF<@9FD4I, 4 6 HBD@G?9 8?S D4EKTF4 ��" <ECB?P;GRFES @9FDO. 

   bmi = kg/(m*m)# 4EEK<FO649@ ;A4K9A<9 <A89>E4 @4EEO F9?4. 

   bmi = round(bmi, 1) #�>DG7?S9@ D9;G?PF4F 8B B8AB7B ;A4>4 CBE?9 ;4CSFB=. 

   if bmi < 18.5: 

       messagebox.showinfo('bmi-pythonguides', f'��" = {bmi} EBBF69FEF6G9F A98BEF4FBKAB@G 69EG') 

   elif (bmi > 18.5) and (bmi < 24.9): 

       messagebox.showinfo('bmi-pythonguides', f'��" = {bmi} EBBF69FEF6G9F ABD@4?PAB@G 69EG') 

   elif (bmi > 24.9) and (bmi < 29.9): 

       messagebox.showinfo('bmi-pythonguides', f'��" = {bmi} EBBF69FEF6G9F <;5OFBKAB@G 69EG') 

   else: 

       messagebox.showinfo('bmi-pythonguides', f'��" = {bmi} EBBF69FEF6G9F B:<D9A<R') 

cal_btn = Button( 

   frame, 

   text=' 4EEK<F4FP ��"', 

   command=calculate_bmi #�B;6B?S9F ;4CGEF<FP EB5OF<9 E HGA>J<9= CD< A4:4F<< A4 >ABC>G. 

) 

cal_btn.grid(row=5, column=2) 
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�D4>F<K9E>4S D45BF4 №15 

!?GK4=AO= 6O5BD <; EC<E>4 

Ц9?P D45BFO - EB;84FP CDB7D4@@G, 6OCB?ASRMGR E?98GRM<9 89=EF6<S: 1. �BE?9 ;4CGE>4 CDB7D4@@O 
CBS6?S9FES A48C<EP "�DBEP >G5<>". 

 

2. �B M9?K>G @OLPR A4 >ABC>9 "�DBEB> >G5<>4" CBS6?S9FES EBB5M9A<9, 6O84RM99 K<E?4-BK>< 6 
8<4C4;BA9 0 - 6. 

 

. 

3. Д?S 6OIB84 <; CDB7D4@@O A9B5IB8<@B M9?>AGFP @OLPR A4 ;4>DO64RM9= >ABC>9 6 EFDB>9 
;47B?B6>4. 

�C<E4A<9 C?4A4 D4;D45BF>< CDB7D4@@O 

1. �F>DOFP AB6O= CDB9>F. 

2.  4;@9EF<FP A4 HBD@9 Q>;9@C?SDO >B@CBA9AFB6: @9F>G Label < >ABC>G Button. 

3. �OCB?A<FP E?98GRM<9 89=EF6<S: 
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�O89?9AAO= B5N9>F Д9=EF6<9 

Forml #EF4AB6>4 <@9A< HBD@O "�DBEB> >G5<>4" 

Label1 �6B8 F9>EF4 A48C<E< "�DBEP >G5<>" 

Button! 
#EF4AB6>4 <@9A< >ABC>< "�DBEB> >G5<>4" 

4. !BID4A<F9 CDB9>F, ;4CGEF<F9 < CDBF9EF<DG=F9 97B.  
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�D4>F<K9E>4S D45BF4 №16 

 4;D45BF>4 CD<?B:9A<S «�5OKAO= >4?P>G?SFBD» 

Ц9?P D45BFO - EB;84FP CDB7D4@@G, 6OCB?ASRMGR 89=EF6<S B5OKAB7B >4?P>G?SFBD4. �C<E4A<9 C?4A4 
D4;D45BF>< CDB7D4@@O 

 
 
 
!B;84T@ B>AB 485 A4 550.  4;@9DO A9 64:AO.. "4> :9 G>4;O649@, KFB B>AB A9 5G89F 
<;@9ASFPES. 
 
 
 

from tkinter import * 

 

 

class Main(Frame): 

    def __init__(self, root): 

        super(Main, self).__init__(root) 

        self.build() 

 

    def build(self): 

        pass 
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    def logicalc(self, operation): 

        pass 

 

    def update(): 

       pass 

 

 

if __name__ == '__main__': 

    root = Tk() 

    root["bg"] = "#000" 

    root.geometry("485x550+200+200") 

    root.title("Ка?ь>G?яFор") 
    root.resizable(False, False) 

    app = Main(root) 

    app.pack() 

    root.mainloop() 

 

 

 
 

Д9?49@ >ABC>< 
 
 
� @9FB89 build EB;84T@ F4>B= EC<EB>: 
 
 

btns = [ 

            "C", "DEL", "*", "=", 

            "1", "2", "3", "/", 

            "4", "5", "6", "+", 

            "7", "8", "9", "-", 

            "+/-", "0", "%", "X^2" 

        ] 

 
 

 

 
�FB5D4:49@ >ABC>< 6 J<>?9. Д?S QFB7B 6 FB@ :9 @9FB89 C<L9@ E?98GRM99: 
 
 
 

x = 10 

        y = 140 

        for bt in btns: 

            com = lambda x=bt: self.logicalc(x) 

            Button(text=bt, bg="#FFF", 

                   font=("Times New Roman", 15), 

                   command=com).place(x=x, y=y, 

                                      width=115, 

                                      height=79) 

            x += 117 

            if x > 400: 

                x = 10 
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                y += 81 

 
 

 

ДB546?S9@ A48C<EP E 6O6B8B@ D9;G?PF4F4.  
 
 

self.formula = "0" 

self.lbl = Label(text=self.formula, font=("Times New Roman", 21, "bold"), 

                 bg="#000", foreground="#FFF") 

self.lbl.place(x=11, y=50) 

 
 

 

 
 
 

def logicalc(self, operation): 

    if operation == "C": 

        self.formula = "" 

    elif operation == "DEL": 

        self.formula = self.formula[0:-1] 

    elif operation == "X^2": 

        self.formula = str((eval(self.formula))**2) 

    elif operation == "=": 

        self.formula = str(eval(self.formula)) 

    else: 

        if self.formula == "0": 

            self.formula = "" 

        self.formula += operation 

    self.update() 

 

def update(self): 

    if self.formula == "": 

        self.formula = "0" 

    self.lbl.configure(text=self.formula) 

 
 

 

 
 
 
 
 
 

�B?AO= >B8 69DE<< >4?P>G?SFBD4: 
 
 

from tkinter import * 
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class Main(Frame): 

    def __init__(self, root): 

        super(Main, self).__init__(root) 

        self.build() 

 

    def build(self): 

        self.formula = "0" 

        self.lbl = Label(text=self.formula, font=("Times New Roman", 21, "bold"), bg="#000", 

foreground="#FFF") 

        self.lbl.place(x=11, y=50) 

 

        btns = [ 

            "C", "DEL", "*", "=", 

            "1", "2", "3", "/", 

            "4", "5", "6", "+", 

            "7", "8", "9", "-", 

            "(", "0", ")", "X^2" 

        ] 

 

        x = 10 

        y = 140 

        for bt in btns: 

            com = lambda x=bt: self.logicalc(x) 

            Button(text=bt, bg="#FFF", 

                   font=("Times New Roman", 15), 

                   command=com).place(x=x, y=y, 

                                      width=115, 

                                      height=79) 

            x += 117 

            if x > 400: 

                x = 10 

                y += 81 

 

    def logicalc(self, operation): 

        if operation == "C": 

            self.formula = "" 

        elif operation == "DEL": 

            self.formula = self.formula[0:-1] 

        elif operation == "X^2": 

            self.formula = str((eval(self.formula))**2) 

        elif operation == "=": 

            self.formula = str(eval(self.formula)) 

        else: 

            if self.formula == "0": 

                self.formula = "" 

            self.formula += operation 

        self.update() 

 

    def update(self): 

        if self.formula == "": 

            self.formula = "0" 

        self.lbl.configure(text=self.formula) 

 

 

if __name__ == '__main__': 

    root = Tk() 

    root["bg"] = "#000" 

    root.geometry("485x550+200+200") 

    root.title("Ка?ь>G?яFор") 
    root.resizable(False, False) 

    app = Main(root) 

    app.pack() 

    root.mainloop() 
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�D4>F<K9E>4S D45BF4 №17 

НахB:89Aи9 @иAи@а?ьAB7B и @а>Eи@а?ьAB7B чиE?а 6 @аEEи69 

Ц9?P D45BFO - EB;84FP CDB7D4@@G, >BFBD4S A4IB8<F @<A<@4?PAB9 < @4>E<@4?PAB9 K<E?4 6 66989AAB@ 
@4EE<69. 

�C<E4A<9 C?4A4 D4;D45BF>< CDB7D4@@O 

1. �F>DOFP AB6O= CDB9>F. 

2.  4;@9EF<FP A4 HBD@9 Q>;9@C?SDO >B@CBA9AFB6: Button, Edit, Label. 

3. �A9LA<= 6<8 CDB7D4@@O 

 
 


