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1. &5;L 8 7040G8 48AF8?;8=K 

 

�<EJ<C?<A4 «#DB9>F<DB64A<9 @BEFB6» S6?S9FES B8AB= <; BEAB6AOI EC9J<4?P-
AOI 8<EJ<C?<A CB <E>GEEF69AAO@ EBBDG:9A<S@ A4 46FB@B5<?PAOI 8BDB74I. �E>GE-
EF69AAO9 EBBDG:9A<S EBEF46?SRF B>B?B 1% 8?<AO 46FB@B5<?PAOI 8BDB7, B8A4>B ;4-
FD4FO A4 <I EFDB<F9?PEF6B 8BEF<74RF 30% B5M9= EFB<@BEF< 8BDB7<. �4AA4S 8<EJ<-
C?<A4 CD98GE@4FD<649F <;GK9A<9 EFG89AF4@< 6BCDBEB6, E6S;4AAOI E CDB9>F<DB64A<9@ 
<E>GEEF69AAOI EBBDG:9A<= A4 46FB@B5<?PAOI 8BDB74I, D4;D45BF>B= D4J<BA4?PAOI 
>BAEFDG>J<= @BEFB6OI EBBDG:9A<=, < 6B8BCDBCGE>AOI FDG5. #B;6B?S9F B6?489FP BE-
AB6AO@< @9FB84@< D4EKёF4 @BEFB6OI >BAEFDG>J<= < B;A4>B@<FPES E F9IAB?B7<9= EFDB-
<F9?PEF64 <E>GEEF69AAOI EBBDG:9A<= A4 8BDB74I. 

"EAB6A4S J9?P CD9CB8464A<S 8<EJ<C?<AO EBEFB<F 6 HBD@<DB64A<< G EFG89AFB6 
;A4A<= < A46O>B6 6 B5?4EF< CDB9>F<DB64A<S < EFDB<F9?PEF64 @BEFB6 < 6B8BCDBCGE>AOI 
FDG5. 

#BEF46?9AA4S J9?P B59EC9K<649FES KF9A<9@ >GDE4 ?9>J<= < CD<6989A<9@ CD4>-
F<K9E><I ;4ASF<=. "EAB6AB9 @9EFB G89?S9FES D4;6<F<R F6BDK9E>B7B CB8IB84 > D9L9-
A<R <A:9A9DAOI ;484K. 

"EAB6AO9 ;484K< <;GK9A<S 8<EJ<C?<AO EBEFBSF 6 BE6B9A<< EFG89AF4@< >B@-
C?9>E4 ;A4A<=, BCD989?SRM<I EB6D9@9AAB9 EBEFBSA<9 6BCDBEB6 CDB9>F<DB64A<S @B-
EFB6. %FG89AFO 8B?:AO G@9FP <ECB?P;B64FP 6E9 @9FB8O CDB9>F<DB64A<S <E>GEEF69A-
AOI EBBDG:9A<= A4 8BDB74I, ;A4FP BEAB6AO9 CB?B:9A<S @9FB8<> <I D4EKёF4. 

"C<D4SEP A4 CB?GK9AAO9 ;A4A<S, EFG89AFO 8B?:AO CB?GK<FP A46O>< 6 E4@BEFB-
SF9?PAB@ D9L9A<< >BAEFDG>FBDE><I ;484K 6 B5?4EF< CDB9>F<DB64A<S < EFDB<F9?PEF64 
@BEFB6. 

 

2.  5AB> 48AF8?;8=K 2 AB@C:BC@5 >1@07>20B5;L=>9 ?@>3@0<<K  
 

�<EJ<C?<A4 «#DB9>F<DB64A<9 @BEFB6 (K4EFP 1)» BFABE<FES > K4EF<, HBD@<DG9@B= 
GK4EFA<>4@< B5D4;B64F9?PAOI BFABL9A<= 5?B>4 �1 "# �" GK95AB7B C?4A4. 

� F45?<J9 № 1 CD<6989AO CD98L9EF6GRM<9 < CBE?98GRM<9 8<EJ<C?<AO, A4CD46-
?9AAO9 A4 HBD@<DB64A<9 >B@C9F9AJ<= 8<EJ<C?<AO 6 EBBF69FEF6<< E @4FD<J9= >B@C9-
F9AJ<= "# �". 

&45?<J4 № 1 
#@54H5AB2CNI85 8 ?>A;54CNI85 48AF8?;8=K, =0?@02;5==K5 =0 D>@<8@>20=85 

:><?5B5=F89 

№ C/C Ш<HD < A4<@9AB64A<9 
>B@C9F9AJ<< 

#D98L9EF6GRM<9 8<EJ<-
C?<AO 

#BE?98GRM<9 8<EJ<C?<AO 
(7DGCCO 8<EJ<C?<A) 

 

1 #�-7 "HBD@?9A<9 < 
6OCB?A9A<9 D4;89?4 
CDB9>FAB= 
8B>G@9AF4J<< A4 
@9F4??<K9E><9 
>BAEFDG>J<< 8?S 
;84A<= < EBBDG:9A<= 
A4 D4;?<KAOI EF48<SI 
D4;D45BF>< 

%FDB<F9?PAO9 
@4F9D<4?O;  
�A:9A9DA4S 7<8D46?<>4;  
%FDB<F9?PA4S @9I4A<>4;  
�9?9;B59FBAAO9 
>BAEFDG>J<<;  
 9F4??<K9E><9 
>BAEFDG>J<<;  
�GDEB64S D45BF4 
"�A:9A9DA4S 
7<8D46?<>4";  

#DB9>F<DB64A<9 @BEFB6 
(K4EFP 2);  
#D988<C?B@A4S CD4>F<>4;  
#B87BFB6>4 > E84K9 < E84K4 
7BEG84DEF69AAB7B Q>;4@9A4;  
"HBD@?9A<9, CB87BFB6>4 > 
CDBJ98GD9 ;4M<FO < ;4M<F4 
6OCGE>AB= 
>64?<H<>4J<BAAB= D45BFO 



 

 

 

    

�GDEB64S D45BF4 
"%FDB<F9?PA4S 
@9I4A<>4";  
�GDEB6B= CDB9>F 
"�9?9;B59FBAAO9 
>BAEFDG>J<<";  
�GDEB6B= CDB9>F 
" 9F4??<K9E><9 
>BAEFDG>J<<";  
"EAB6O K<E?9AAOI 
@9FB8B6;  
Fundamentals of numerical 

methods / "EAB6O 

K<E?9AAOI @9FB8B6;  
&9IAB?B7<K9E>4S 
CD4>F<>4;  
�ECB?A<F9?PE>4S 
CD4>F<>4 

 

2 #�-8 �EE?9898B64A<9 
B5N9>F4 
7D48BEFDB<F9?PAB= 
89SF9?PABEF< 8?S 
CB?GK9A<S E6989A<= B 
EBEFBSA<< < 
CDB7AB;<DG9@OI 
E6B=EF64I BEAB64A<SI, 
>BAEFDG>J<= 
HGA84@9AFB6 < 
CB8;9@AOI 
EBBDG:9A<= 

�9BF9IA<>4 ;  
�GDEB6B= CDB9>F 
"�9BF9IA<>4";  
�ECB?A<F9?PE>4S 
CD4>F<>4 

#DB9>F<DB64A<9 @BEFB6 
(K4EFP 2);  
#D988<C?B@A4S CD4>F<>4;  
#B87BFB6>4 > E84K9 < E84K4 
7BEG84DEF69AAB7B Q>;4@9A4;  
"HBD@?9A<9, CB87BFB6>4 > 
CDBJ98GD9 ;4M<FO < ;4M<F4 
6OCGE>AB= 
>64?<H<>4J<BAAB= D45BFO 

 

 

3. #5@5G5=L ?;0=8@C5<KE @57C;LB0B>2 >1CG5=8O ?> 48AF8?;8=5, A>>B=5A5=-
=KE A ?;0=8@C5<K<8 @57C;LB0B0<8 >A2>5=8O >1@07>20B5;L=>9 ?@>3@0<<K  

 

�<EJ<C?<A4 «#DB9>F<DB64A<9 @BEFB6 (K4EFP 1)» A4CD46?9A4 A4 HBD@<DB-
64A<9 G B5GK4RM<IES E?98GRM<I >B@C9F9AJ<<:  

− "HBD@?9A<9 < 6OCB?A9A<9 D4;89?4 CDB9>FAB= 8B>G@9AF4J<< A4 @9F4??<-
K9E><9 >BAEFDG>J<< 8?S ;84A<= < EBBDG:9A<= A4 D4;?<KAOI EF48<SI D4;-
D45BF>< (#�-7); 

− �EE?9898B64A<9 B5N9>F4 7D48BEFDB<F9?PAB= 89SF9?PABEF< 8?S CB?GK9A<S 
E6989A<= B EBEFBSA<< < CDB7AB;<DG9@OI E6B=EF64I BEAB64A<SI, >BA-
EFDG>J<= HGA84@9AFB6 < CB8;9@AOI EBBDG:9A<= (#�-8); 

� D9;G?PF4F9 <;GK9A<S 8<EJ<C?<AO EFG89AF 8B?:9A: 
�=0BL: BEAB6AO9 6<8O <E>GEEF69AAOI EBBDG:9A<= A4 8BDB74I; CD<AJ<CO 

A4;A4K9A<S BEAB6AOI 79B@9FD<K9E><I C4D4@9FDB6 <E>GEEF69AAOI EBBDG:9A<=; 
>?4EE<H<>4J<R A47DG;B> < 6B;89=EF6<=; CD989?PAO9 EBEFBSA<S, ABD@4F<6AO9 < 



 

 

 

    

D4EKёFAO9 I4D4>F9D<EF<>< EBBDG:9A<=; C?<FAO9 CDB?ёFAO9 EFDB9A<S; >BA-
EFDG>J<< D95D<EFOI CDB?ёFAOI EFDB9A<=; @9FB8<>G D4EKёF4 54?BKAOI CDB?ёF-
AOI EFDB9A<= E A4CDS749@B= 4D@4FGDB=; 6<8O, >BAEFDG>J<< < 4D@<DB64A<9 A9-
D4;D9;AOI, >BAEB?PAOI < >BAEB?PAB-CB869EAOI @BEFB6; >BAEFDG>J<< D4@AOI, 
D4@AB->BAEB?PAOI < D4@AB-CB869EAOI @BEFB6; >BAEFDG>J<< CDB?ёFAOI EFDB9-
A<= <; @9F4??<K9E><I 54?B> EB EC?BLAB= EF9A>B=; >BAEFDG>J<< CDB?ёFAOI 
EFDB9A<= EB EF4?9:9?9;B59FBAAO@< 54?>4@<; CBE?98B64F9?PABEFP D4EKёF4 EF4-
?9:9?9;B59FBAAOI CDB?ёFAOI EFDB9A<=; >BAEFDG>J<< Q?9@9AFB6 H9D@; BEB59A-
ABEF< >BAEFDG>J<< < D4EKёF4 @9F4??<K9E><I 4DBKAOI, 6<ESK<I, 64AFB6OI < 
>B@5<A<DB-64AAOI @BEFB6; >BAEFDG<DB64A<9 < D4EKёF 6B8B-CDBCGE>AOI FDG5. 

'<5BL: D4;D45BF4FP 64D<4AFO @BEFB6B7B EBBDG:9A<S < BCD989?<FP <I BE-
AB6AO9 D4;@9DO; >BAEFDG<DB64FP @BEFB6B9 CB?BFAB; BCD989?SFP ABD@4F<6AO9 < 
D4EKёFAO9 A47DG;><, 89=EF6GRM<9 A4 CDB?ёFAO9 EFDB9A<S; @9FB8<>G D4EKёF4 
C?<FO CDB9;:9= K4EF< @BEFB6B7B EBBDG:9A<S; BCD989?<FP C?BM48P D45BK9= 4D-
@4FGDO :9?9;B59FBAAB= 54?><; BJ9A<FP A9EGMGR ECBEB5ABEFP 54?><. 

�;045BL: A46O>4@< BCD989?9A<S BEAB6AOI D4;@9DB6 @BEFB6B7B EBBDG:9-
A<S, BCD989?9A<S ABD@4F<6AOI < D4EKёFAOI A47DG;B>; @9FB8<>B= D4EKёF4 @B-
EFB6B7B EBBDG:9A<S E CD<@9A9A<9@ >B@CPRF9DAOI CDB7D4@@. 

 

4. "1J5< 48AF8?;8=K 8 284K CG51=>9 @01>BK 

 
"5M4S FDG8B9@>BEFP 8<EJ<C?<AO «#DB9>F<DB64A<9 @BEFB6 (K4EFP 1)» EBEF46?S9F 3 ;4K9FAOI 
98<A<JO. 
4;O >G=>9 D>@<K >1CG5=8O 

�84 CG51=>9 @01>BK �A53> 
G0-
A>2 

 >4C;8 

13    

�C48B>@=K5 70=OB8O 
(2A53>) 

54 54    

6 FB@ K<E?9:      

�9>J<< (��) 18 18    

�D4>F<K9E><9 ;4ASF<S (��) 36 36    

�45BD4FBDAO9 D45BFO 
(� ) 

0 0    

!4@BEFBSF9?PA4S D45BF4 
B5GK4RM<IES, 4>.K. 

36 36    

�BAFDB?P (Q>;4@9A/;4K9F E 
BJ9A>B=), 4>.K. 

18 18    

�GDEB64S D45BF4/CDB9>F, 
;4K.98. 

     

О5щ4я тDудое<-
коEтP диEципли=O 

K4E. 108 108    

;4K.98. 3 3    

 

 

 

 



 

 

 

    

4;O >G=>-70>G=>9 D>@<K >1CG5=8O 
�84 CG51=>9 @01>BK �A53> 

G0-
A>2 

%5<5AB@K 

7    

�C48B>@=K5 70=OB8O 
(2A53>) 

34 34    

6 FB@ K<E?9:      

�9>J<< (��) 17 17    

�D4>F<K9E><9 ;4ASF<S (��) 17 17    

�45BD4FBDAO9 D45BFO 
(� ) 

0 0    

!4@BEFBSF9?PA4S D45BF4 
B5GK4RM<IES, 4>.K. 

56 56    

�BAFDB?P (Q>;4@9A/;4K9F E 
BJ9A>B=), 4>.K. 

18 18    

�GDEB64S D45BF4/CDB9>F, 
;4K.98. 

     

О5щ4я тDудое<-
коEтP диEципли=O 

K4E. 108 108    

;4K.98. 3 3    

 

4;O 70>G=>9 D>@<K >1CG5=8O 
�84 CG51=>9 @01>BK �A53> 

G0-
A>2 

%5<5AB@K 

7 8   

�C48B>@=K5 70=OB8O 
(2A53>) 

16 16 0   

6 FB@ K<E?9:      

�9>J<< (��) 6 6 0   

�D4>F<K9E><9 ;4ASF<S (��) 10 10 0   

�45BD4FBDAO9 D45BFO 
(� ) 

0 0 0   

!4@BEFBSF9?PA4S D45BF4 
B5GK4RM<IES, 4>.K. 

88 52 36   

�BAFDB?P (Q>;4@9A/;4K9F E 
BJ9A>B=), 4>.K. 

4 4 0   

�GDEB64S D45BF4/CDB9>F, 
;4K.98. 

     

О5щ4я тDудое<-
коEтP диEципли=O 

K4E. 108 72 36   

;4K.98. 3 2 1   

5. %>45@60=85 48AF8?;8=K 

 

5.1. %>45@60=85 @0745;>2 48AF8?;8=K 

№ 

?/? 

!08<5=>20=85 
@0745;0 48AF8-
?;8=K 

%>45@60=85 @0745;0 (B5<K) 

1. 

"5M<9 E6989A<S B 
<E>GEEF69AAOI EB-
BDG:9A<SI A4 8BDB-
74I. 

�<8O <E>GEEF69AAOI EBBDG:9A<=. �?4EE<H<>4J<S. &9A-
89AJ<< D4;6<F<S. �>?48 DBEE<=E><I < ;4DG59:AOI GKёAOI 
6 >BAEFDG<DB64A<9 < F9BD<R D4EKёF4 @BEFB6. 



 

 

 

    

2. 
 BEFB6O9 EBBDG:9-
A<S. 

�?4EE<H<>4J<S @BEFB6OI EBBDG:9A<=. -?9@9AFO < 79A9-
D4?PAO9 D4;@9DO @BEFB6. $4ECB?B:9A<9 @BEFB6OI EBBDG-
:9A<= 6 C?4A9 < CDB8B?PAB@ CDBH<?9. �454D<FO. &D95B64-
A<S > CB8@BEFB6O@ 7454D<F4@ @BEFB6 < CGF9CDB6B8B6. 

3. 
!47DG;>< < 6B;89=-
EF6<S 

�?4EE<H<>4J<S A47DG;B> < 6B;89=EF6<=. #BEFBSAAO9 
A47DG;><. �BQHH<J<9AFO A48ё:ABEF< 8?S CBEFBSAAOI 
A47DG;B>. �D9@9AAO9 A47DG;>< < 6B;89=EF6<S. �BQHH<J<-
9AFO A48ё:ABEF< < 8<A4@<KABEF<. %BK9F4A<9 A47DG;B>. 

4. 

"5M<9 E6989A<S B 
:9?9;B59FBAAOI 
@BEF4I 

"EB59AABEF< :9?9;B59FBAAOI @BEFB6. "EAB6AO9 E<EF9@O. 
 4F9D<4?O: >?4EEO 59FBA4 < 4D@4FGDO. -?9@9AFO @BEFB-
6B7B CB?BFA4. 

5. 

�4?BKAO9 
:9?9;B59FBAAO9 
@BEFO. 

"EAB6AO9 E<EF9@O 54?BKAOI @BEFB6 < CGF9CDB6B8B6. 
#?<FAO9 CDB?ёFAO9 EFDB9A<S. �BAEFDG>J<< D95D<EFOI 
CDB?ёFAOI EFDB9A<= E B5OKAB= < A4CDS749@B= 4D@4FGDB=. 
%CBEB5O < EI9@O EB;84A<S CD9864D<F9?PAB7B A4CDS:9A<S. 
�<8O 4D@4FGDO < 4A>9DAOI GEFDB=EF6. 

6. 

!9D4;D9;AO9 :9?9-
;B59FBAAO9 CDB?ёF-
AO9 EFDB9A<S. 

�<8O, >BAEFDG>J<< < 4D@<DB64A<9 A9D4;D9;AOI, >BAEB?P-
AOI < >BAEB?PAB-CB869EAOI @BEFB6. 

7. 

$4@AO9, 4DBKAO9 < 
>B@5<A<DB64AAO9 
:9?9;B59FBAAO9 
@BEFO 

$4@AO9, D4@AB->BAEB?PAO9 < D4@AB-CB869EAO9 @BEFO. 
"5?4EFP CD<@9A9A<S. �BAEFDG>F<6AO9 BEB59AABEF<, CD<A-
J<CO 4D@<DB64A<S < D4EKёF4. �DBKAO9 < >B@5<A<DB64A-
AO9 @BEFO. �BAEFDG>F<6AO9 BEB59AABEF<, CD<AJ<CO 4D-
@<DB64A<S < D4EKёF4. 

 

5.2. $0745;K 48AF8?;8= 8 284K 70=OB89 

№ 

?/? 

!08<5=>20=85 @0745;0 48AF8-
?;8=K 

�5:8. #@0:B. 
70=. 

�01. 
70=. 

%5<8= %$% �A5 
3> 
G0A. 

1. 
"5M<9 E6989A<S B <E>GEEF69AAOI 
EBBDG:9A<SI A4 8BDB74I. 2 4 

  
6 12 

2.  BEFB6O9 EBBDG:9A<S. 2 6   6 14 

3. !47DG;>< < 6B;89=EF6<S 2 6   6 14 

4. 
"5M<9 E6989A<S B :9?9;B59FBAAOI 
@BEF4I 2 4 

  
6 12 

5. �4?BKAO9 :9?9;B59FBAAO9 @BEFO. 6 8   14 28 

6. 
!9D4;D9;AO9 :9?9;B59FBAAO9 CDB-
?ёFAO9 EFDB9A<S. 2 4 

  
8 14 

7. 
$4@AO9, 4DBKAO9 < >B@5<A<DB64A-
AO9 :9?9;B59FBAAO9 @BEFO 

2 4 
  

8 14 

 

5.3. �01>@0B>@=K9 ?@0:B8:C< (?@8 =0;8G88) 
№ 

?/? 

№ @0745;0 
48AF8-
?;8=K 

!08<5=>20=85 ;01>@0B>@=KE @01>B &@C4> 
5<:>ABL 
(G0A.) 

1.  - - 

 



 

 

 

    

5.4. #@0:B8G5A:85 70=OB8O (A5<8=0@K) (?@8 =0;8G88) 
№ 

?/? 

№ @0745;0 
48AF8-
?;8=K 

&5<0B8:0 ?@0:B8G5A:8E 70=OB89 (A5<8=0@>2) &@C4> 
5<:>ABL 
(G0A.) 

1. 1 $4;D45BF>4 64D<4AFB6 @BEFB6B7B C9D9IB84 4 

2. 2 $4;D45BF>4 B8ABCDB?ёFAB7B :/5 @BEF4 6 

3. 3; 4 %5BD A47DG;B> 10 

4. 5 

�B@CBAB6>4 < D4EKёF 54?BKAB7B CDB?ёFAB7B EFDB9A<S E 
B5OKAB= 4D@4FGDB= 8 

5. 6 �B@CBAB6>4 A9D4;D9;AB7B :/5 CDB?ёFAB7B EFDB9A<S 4 

6. 7 

�B@CBAB6>4 D4@AB7B < 4DBKAB7B :/5 CDB?ёFAB7B EFDB9-
A<S 4 

 

6. "1@07>20B5;L=K5 B5E=>;>388 

 

"D74A<;4J<S ;4ASF<= CB 8<EJ<C?<A9 #DB9>F<DB64A<9 @BEFB6 (K4EFP 1) CDB-
6B8<FES CB E?98GRM<@ 6<84@ GK95AB= D45BFO: ?9>J<<, CD4>F<K9E><9 ;4ASF<S. 

$94?<;4J<S >B@C9F9AFABEFAB7B CB8IB84 6 D4@>4I A4CD46?9A<S CB87BFB6>< 
08.03.01 %FDB<F9?PEF6B CD98GE@4FD<649F EBK9F4A<9 6 GK95AB@ CDBJ9EE9 >BAF4>F-
AB= D45BFO E CD9CB8464F9?9@ < 6A94G8<FBDAB= E4@BEFBSF9?PAB= D45BFO B5GK4-
RM<IES 8?S 5B?99 CB?AB7B HBD@<DB64A<S < D4;6<F<S 97B CDBH9EE<BA4?PAOI 
A46O>B6. 

�9>J<BAAO9 ;4ASF<S CDB6B8<FES 6 CBFBKAB= 4G8<FBD<<, 6 FB@ K<E?9 E CD<-
@9A9A<9@ @G?PF<@98<=AB7B CDB9>FBD4 6 6<89 GK95AB= CD9;9AF4J<<. "EAB6AO9 
@B@9AFO ?9>J<BAAOI ;4ASF<= >BAEC9>F<DGRFES EFG89AF4@<, BF89?PAO9 F9@O 
(K4EF< F9@ < D4;89?B6) CD98?474RFES 8?S E4@BEFBSF9?PAB7B <;GK9A<S E B5S;4F9?P-
AO@ EBEF46?9A<9@ >BAEC9>F4 (CDB69DS9FES CD9CB8464F9?9@ 6 CDBJ9EE9 F9>GM97B 
>BAFDB?S). 

Ц9?PR CD4>F<K9E><I ;4ASF<= S6?S9FES CB?GK9A<9 EFG89AF4@< ;A4A<= < 6O-
D45BF>4 CD4>F<K9E><I A46O>B6 D45BFO. �?S 8BEF<:9A<S QF<I J9?9= <ECB?P;G-
RFES >4> FD48<J<BAAO9 HBD@O D45BFO – D9L9A<9 ;484K, D45BF4 EB EC9J<4?<;<-
DB64AAO@ CDB7D4@@AO@ B59EC9K9A<9@ A4 CD4>F<K9E><I ;4ASF<SI < F.C., F4> < <A-
F9D4>F<6AO9 @9FB8O – 7DGCCB64S D45BF4, 4A4?<; >BA>D9FAOI E<FG4J<=, 89?B64S 
<7D4 < F.C. 

�DGCCB64S D45BF4 CD< 4A4?<;9 >BA>D9FAB= E<FG4J<<, 4 F4>:9 CD< 6OCB?A9-
A<< CD4>F<K9E><I ;484A<= 6 CB87DGCC9, D4;6<649F ECBEB5ABEF< CDB6989A<S 4A4-
?<;4 < 8<47ABEF<>< CDB5?9@. % CB@BMPR @9FB84 4A4?<;4 >BA>D9FAB= E<FG4J<< G 
B5GK4RM<IES D4;6<64RFES F4><9 >64?<H<>4J<BAAO9 >4K9EF64, >4> G@9A<9 K9F>B 
HBD@G?<DB64FP < 6OE>4;O64FP E6BR CB;<J<R, G@9A<9 >B@@GA<J<DB64FP, 8<E>G-
F<DB64FP, 6BECD<A<@4FP < BJ9A<64FP <AHBD@4J<R, CBEFGC4RMGR 6 69D54?PAB= 
HBD@9. #D4>F<K9E><9 ;4ASF<S CDB6B8SFES 6 EC9J<4?PAOI 4G8<FBD<SI, B5BDG8B-
64AAOI A9B5IB8<@O@< A47?S8AO@< @4F9D<4?4@<. 

%4@BEFBSF9?PA4S D45BF4 BI64FO649F CDBD45BF>G B5GK4RM<@<ES BF89?P-
AOI 6BCDBEB6 F9BD9F<K9E>B7B >GDE4. 



 

 

 

    

%4@BEFBSF9?PA4S D45BF4 BEGM9EF6?S9FES 6 <A8<6<8G4?PAB@ HBD@4F9 A4 BE-
AB69 GK95AB-@9FB8<K9E><I @4F9D<4?B6 8<EJ<C?<AO (CD<?B:9A<S 2-4). 'DB69AP 
BE6B9A<S @4F9D<4?4 CB E4@BEFBSF9?PAB <;GK49@O@ 6BCDBE4@ >GDE4 CDB69DS9FES 
CD< CDB6989A<< F9>GM97B >BAFDB?S < 4FF9EF4J<BAAOI <ECOF4A<= (Q>;4@9A) CB 
8<EJ<C?<A9. 
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4) BEAB6A4S ?<F9D4FGD4: 
1. %4?4@4I<A #. . �A:9A9DAO9 EBBDG:9A<S 6 FD4AECBDFAB@ EFDB<F9?PEF69 

: GK95A<> 6 2-I >A<74I. �A. 1 / CB8 D98. 8. F.A., CDBH. %4?4@4I<A4 #. . -  .: �;8-= J9AFD 
«�>489@<S». 2007. - 352 E. 

2. %4?4@4I<A #. . �A:9A9DAO9 EBBDG:9A<S 6 FD4AECBDFAB@ EFDB<F9?PEF69 
: GK95A<> 6 2-I >A<74I. �A. 2 / CB8 D98. 8. F.A., CDBH. %4?4@4I<A4 #. . -  .: �;8-= J9AFD 
«�>489@<S», 2007. - 272 E 

3. �GD?SA8. �.�. %FDB<F9?PEF6B @BEFB6: GK95, CBEB5<9 8?S 6G;B6 / �.�. �GD?SA8. 
�.�. �GD?SA8:  ���. - ., 2012. - 176 E. 

4. %'# 46.13330.2012.  BEFO < FDG5O.  <AEFDB= $BEE<<. -  .: Ц!��%. 2013. 
- 175 E. 

 

5) 8BCB?A<F9?PA4S ?<F9D4FGD4:  
1. %@<DAB6 �.!. %FDB<F9?PEF6B @BEFB6 < FDG5 / %@<DAB6 �.!. %#5. �!�, 2007 – 

286 E.  
2. �9A<EB64 �.#. �B8BCDBCGE>AO9 FDG5O CB8 A4EOCS@< A4 46FB@B5<?PAOI 8B-

DB74I : 'K95. #BEB5<9 / �9A<EB64 �.#., "6K<AA<>B64 �.�., %>4K>B6 ..#.; – #9A;4: 
#9A;��%�, 2002. – 150 E.  

3. "6K<AA<>B6 #.#. < 8D. $4;6<F<9 F9IA<K9E><I ABD@4F<6B6, <ECB?P;G9@OI CD< 
CDB9>F<DB64A<< < EFDB<F9?PEF69 @BEFB6OI EBBDG:9A<= : 'K95AB9 CBEB5<9. #9A;4. 
2002.  

4. �GD46?96 �. �. #DB9>F<DB64A<9 < D4EKёF :9?9;B59FBAAOI @BEFB6 E CD9864D<-
F9?PAB-A4CDS:9AAB= 4D@4FGDB= :  9FB8<K9E><9 G>4;4A<S > 6OCB?A9A<R >GDEB6B7B 
CDB9>F4 :9?9;B59FBAAB7B @BEF4 8?S EFG89AFB6 EC9J<4?PABEF< 291000 / �GD46?96 �. �. 
2001.  

5. �64AB6 �.#. #DB9>F<DB64A<9 < D4EKёF 54?>< CDB?ёFAB7B EFDB9A<S :9?9;B59-
FBAAB7B @BEF4 E CD98A4CDS:ёAAB= 4D@4FGDB= :  9FB8<K9E><9 G>4;4A<S CB 6OCB?A9A<R 
>GDEB6B7B CDB9>F4 8?S EFG89AFB6 EC9J<4?PABEF9= 270201/291000 / �64AB6 �.#. – �4-
;4AP: �4;4AE><= 7BEG84DEF69AAO= 4DI<F9>FGDAB-EFDB<F9?PAO= GA<69DE<F9F, 2009. – 70 

E.  
6. �<D<??B6 �.%. %FDB<F9?PEF6B @BEFB6 < FDG5 : %CD46BKA<> <A:9A9D4 / �<D<?-

?B6 �.%. –  .: &D4AECBDF, 1975. – 600 E  
 

4) CDB7D4@@AB9 B59EC9K9A<9:  
SCAD. AutoCAD. MS-Office. Autodesk Structural Bridge Design. 

5) 54;O 84AAOI, <AHBD@4J<BAAB-ECD46BKAO9 < CB<E>B6O9 E<EF9@O: 
1. �AF9DA9F-5<5?<BF9>4 $'�!. 
2.  9FB8<K9E><9 G>4;4A<S CB 6OCB?A9A<R 8B@4LA<I ;484A<=. 



 

 

 

    

3. �484A<S A4 6OCB?A9A<9 8B@4LA<I D45BF A4 ?<KAB= EFD4A<J9 ##% 6 Q?9>-
FDBAAB@ 6<89. 

4. �4??PAB-D9=F<A7B64S E<EF9@4 BJ9A>< ;A4A<= EFG89AFB6, 6OEF46?9AA4S A4 
?<KAB= EFD4A<J9 CD9CB8464F9?S. 
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"45?<J4 5 –  4F9D<4?PAB-F9IA<K9E>B9 B59EC9K9A<9 8<EJ<C?<AO 

�C48B>@8O A ?5@5G=5< <0B5@80;L=>-B5E=8G5A:>3> >15A?5G5=8O 
 5AB>=0E>645-
=85 

�5:F8>==0O 0C48B>@8O № 357 

�B@C?9>F EC9J<4?<;<DB64AAB= @959?<; 
8BE>4 @9?B64S,  @4D>9DA4S, Q>D4A >B@CPRF9DO ASUS- 5 LF. @BA<FBDO 
ASER-5 LF., Microlab System Subwoofer-1 LF.,  CDB9>FBD EPSON EB 
X11 

7.  BE>64, G?. 
"D8:BA<><8;9, 
8. 3 

'G51=0O 0C48B>@8O 4;O ?@>2545=8O A5<8=0@A:8E, ?@0:B8G5A:8E 70-
=OB89, B5:CI53> :>=B@>;O 8 ?@><56CB>G=>9 0BB5AB0F88 № 357 

�B@C?9>F EC9J<4?<;<DB64AAB= @959?<; 
8BE>4 @9?B64S,  @4D>9DA4S, Q>D4A >B@CPRF9DO ASUS- 5 LF. @BA<FBDO 
ASER-5 LF., Microlab System Subwoofer-1 LF.,  CDB9>FBD EPSON EB X11 

7.  BE>64, G?. 
"D8:BA<><8;9, 
8. 3 

'G51=0O 0C48B>@8O 4;O ?@>2545=8O ;01>@0B>@=KE @01>B (;01>@0B>-
@8O) ?45BD4FBDAO9 D45BFO GK95AO@ C?4AB@ A9 CD98GE@BFD9AO 
 

7.  BE>64, G?. 
"D8:BA<><8;9, 
8. 3 

'G51=>-<5B>48G5A:89 :018=5B 4;O A0<>AB>OB5;L=>9, =0CG=>-8AA;5-
4>20B5;LA:>9 @01>BK >1CG0NI8EAO 8 :C@A>2>3> ?@>5:B8@>20=8O № 
357, 352 

�B@C?9>F EC9J<4?<;<DB64AAB= @959?<; 
F9IA<K9E><9 ED98EF64: @G?PF<@98<4-CDB9>FBD Toshiba TLP XC3000, D4-
5BK<9 EF4AJ<< Pirit Codex 1226, E>4A9D Epson 10V  , CD<AF9D Xerox 312, 
C?BFF9D HP DesignJet 130+ NR (A1), >B@CPRF9DO Optima -10LF., @BA<FBD 
19" NEC-1 LF., @BA<FBDO  Wiev Sonic-10 LF., <AF9D4>F<6A4S 8BE>4, @9-
?B64S 8BE>4.  

7.  BE>64, G?. 
"D8:BA<><8;9, 
8. 3 

 

9. (>=4 >F5=>G=KE A@54AB2 

 

(BA8 BJ9ABKAOI ED98EF6, EHBD@<DB64AAO= 8?S CDB6989A<S F9>GM97B >BA-
FDB?S GEC9649@BEF< < CDB@9:GFBKAB= 4FF9EF4J<< B5GK4RM<IES CB 8<EJ<C?<A9 
#DB9>F<DB64A<9 @BEFB6 (K4EFP 1) CD98EF46?9A 6 CD<?B:9A<< 1 > D45BK9= CDB-
7D4@@9 8<EJ<C?<AO < 6>?RK49F 6 E95S: 
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BE6B9A<S B5D4;B64F9?PAB= CDB7D4@@O; 



 

 

 

    

- BC<E4A<9 CB>4;4F9?9= < >D<F9D<96 BJ9A<64A<S >B@C9F9AJ<= A4 D4;?<K-
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- F<CB6O9 >BAFDB?PAO9 ;484A<S <?< <AO9 @4F9D<4?O, A9B5IB8<@O9 8?S 
BJ9A>< ;A4A<=, G@9A<=, A46O>B6 < (<?<) BCOF4 89SF9?PABEF<, I4D4>F9D<;GRM<9 
QF4CO HBD@<DB64A<S >B@C9F9AJ<= 6 CDBJ9EE9 BE6B9A<S B5D4;B64F9?PAB= CDB-
7D4@@O; 

- @9FB8<K9E><9 @4F9D<4?O, BCD989?SRM<9 CDBJ98GDO BJ9A<64A<S ;A4A<=, 
G@9A<=, A46O>B6 < (<?<) BCOF4 89SF9?PABEF<, I4D4>F9D<;GRM<I QF4CO HBD@<DB-
64A<S >B@C9F9AJ<=.  



 

 

 

    

 

$07@01>BG8:8: 
 

8BJ9AF    �.�. �4?<LA<>B64 
8B?:ABEFP  CB8C<EP  <A<J<4?O, H4@<?<S 

     
8B?:ABEFP  CB8C<EP  <A<J<4?O, H4@<?<S 

     
8B?:ABEFP  CB8C<EP  <A<J<4?O, H4@<?<S 

 

 

 

$C:>2>48B5;L ?@>3@0<<K     .�. $OA>B6E>4S 
  CB8C<EP  <A<J<4?O, H4@<?<S 

 

 


