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1.  �%&" ��%*�#��!/ � %&$'�&'$� "�$��"��&��0!"� #$"�$�  / 

 

�<EJ<C?<A4 �1.�.01 &9IAB?B7<< B5D45BF>< 5B?PL<I 84AAOI BFABE<FES > K4EF<, HBD@<DG9@B= 

GK4EFA<>4@< B5D4;B64F9?PAOI BFABL9A<= B5D4;B64F9?PAB= CDB7D4@@O. 
 

#�-1 %CBEB59A > <;GK9A<R, BE6B9A<R < 6A98D9A<R AB6OI F9IAB?B7<= D45BFO E 54;4@< 84AAOI 
E B59EC9K9A<9@ <AHBD@4J<BAAB= 59;BC4EABEF< 

#D98L9EF6GRM<9 8<EJ<C?<AO < 
CD4>F<>< 

�1.�.02 �B>G@9AFBBD<9AF<DB64AAO9 54;O 
84AAOI 
�1.�.��.02 �<EJ<C?<AO (@B8G?<) CB 6O5BDG 2 
(��.2) 
�1.�.��.02.01 #9DEC9>F<6AO9 F9IAB?B7<< 
;4M<FO <AHBD@4J<< 

�1.�.��.02.02 �A4?<; HGA>J<BA<DB64A<S 
D4ECD989?9AAOI 6OK<E?<F9?PAOI E<EF9@ 

�<EJ<C?<AO < CD4>F<><, <;GK49@O9 
B8AB6D9@9AAB E 84AAB= 8<EJ<C?<AB= 

�3.01 #B87BFB6>4 < E84K4 7BEG84DEF69AAB7B Q>;4@9A4 
�3.02 �OCB?A9A<9 < ;4M<F4 6OCGE>AB= 
>64?<H<>4J<BAAB= D45BFO 

#BE?98GRM<9 8<EJ<C?<AO < CD4>F<>< - 

 

�<EJ<C?<A4 A9 @B:9F D94?<;B6O64FPES E CD<@9A9A<9@ 8<EF4AJ<BAAOI B5D4;B64F9?PAOI 
F9IAB?B7<=.  

 

  



2. &$��"��!�3 � $��'�0&�&�  "%�"�!�3 ��%*�#��!/ 

 

� D9;G?PF4F9 BE6B9A<S 8<EJ<C?<AO B5GK4RM<=ES 8B?:9A 89@BAEFD<DB64FP D9;G?PF4FO 
B5GK9A<S, >BFBDO9 EBBFA9E9AO E <A8<>4FBD4@< 8BEF<:9A<S >B@C9F9AJ<=: 

 

�B8 < A4<@9AB64A<9 <A8<>4FBD4 8BEF<:9A<S 
>B@C9F9AJ<= 

$9;G?PF4FO B5GK9A<S CB 8<EJ<C?<A9 

#�-1 %CBEB59A > <;GK9A<R, BE6B9A<R < 6A98D9A<R AB6OI F9IAB?B7<= D45BFO E 54;4@< 
84AAOI E B59EC9K9A<9@ <AHBD@4J<BAAB= 59;BC4EABEF< 

#�-1.1. �A49F 4DI<F9>FGDG E<EF9@ 54; 84AAOI, 
BEAB6AO9 @B89?< 84AAOI, QF4CO < @9FB8O 
CDB9>F<DB64A<S #DB9>F<DB64A<9 < 
48@<A<EFD<DB64A<9 54; 84AAOI 

�A49F BEAB6AO9 F9IAB?B7<< B5D45BF>< 
54; 84AAOI; QF4CO :<;A9AAB7B J<>?4 54; 
84AAOI; 6<8O < ECBEB5O BD74A<;4J<< 
;4CDBEB6 > 84AAO@ 6 D9?SJ<BAAOI 
@B89?SI 

#�-1.2. '@99F CD<@9ASFP S;O>< 
CDB7D4@@<DB64A<S < <AEFDG@9AF4?PAO9 
ED98EF64 6 CDBH9EE<BA4?PAB= 89SF9?PABEF<, 
B5BEAB6O64FP 6O5BD A9B5IB8<@OI 
<AEFDG@9AF4?PAOI ED98EF64 8?S EB;84A<S < 
HGA>J<BA<DB64A<S 54; 84AAOI A4 
CD98CD<SF<9  

'@99F D94?<;B6O64FP QF4CO :<;A9AAB7B 
J<>?4 54; 84AAOI; <ECB?P;B64FP 
F9IAB?B7<< 54; 84AAOI 8?S B5D45BF>< 
F45?<KAOI 84AAOI; CD98EF46?SFP BFK9FO 
CB D9;G?PF4F4@ B5D45BF>< 84AAOI 
ED98EF64@< %'�� 

#�-1.3. �?4899F @9FB84@< < ED98EF64@< 
CBEFDB9A<S 54; 84AAOI, 89@BAEFD<DB64FP 
ECBEB5ABEFP < 7BFB6ABEFP > Q>EC?G4F4J<< < 
48@<A<EFD<DB64A<R 54; 84AAOI E GK9FB@ 
FD95B64A<= CB B59EC9K9A<R <AHBD@4J<BAAB= 
59;BC4EABEF<. 

�?4899F <ECB?P;B64A<9@ BEAB6AOI 
@B89?9= <AHBD@4J<BAAOI F9IAB?B7<= < 
ECBEB5B6 <I CD<@9A9A<S 8?S D9L9A<S 
;484K 6 CD98@9FAOI B5?4EFSI; 
<ECB?P;B64A<9@ >?4EE<K9E><I CD<9@B6 
(4?7BD<F@B6) CD< D9L9A<< >BDD9>FAOI 
CBEF4AB6B> >?4EE<K9E><I ;484K. 

 

  



3. "�.Ё  ��%*�#��!/ 

 

"5M4S FDG8B9@>BEFP 8<EJ<C?<AO EBEF46?S9F 4 ;4K9FAOI 98<A<J.  
�<EJ<C?<A4 <;GK49FES: 
CB BKAB= HBD@9 B5GK9A<S 3 6 4 E9@9EFD9. 
CB ;4BKAB= HBD@9 B5GK9A<S 3 A4 2,3 >GDE9. 
(BD@4 CDB@9:GFBKAB= 4FF9EF4J<< CB 8<EJ<C?<A9 3 Q>;4@9A 

#B 8<EJ<C?<A9 CD98GE@BFD9A4 8B@4LASS >BAFDB?PA4S D45BF4 
 

 

3.1 "KA4я HBD@4 B5GK9A<я (") 
 

�<8O GK95AB= D45BFO 
�E97B 
K4EB6 

%9@9EFD  
4 

�G8<FBDA4я D45BF4 (6E97B) 60 60 

�9>J<< (��) 24 24 

�45BD4FBDAO9 D45BFO (�$) - - 

#D4>F<K9E><9 ;4ASF<S (#�) 34 34 

� FB@ K<E?9 6 <AF9D4>F<6AB= HBD@9 - - 

� FB@ K<E?9 6 HBD@9 CD4>F<K9E>B= 
CB87BFB6>< - - 

#D98Q>;4@9A4J<BAAO9 >BAEG?PF4J<< 
(#�) 2 2 

%4@BEFBяF9?PA4я D45BF4 (6E97B) 50 50 

$45BF4 A48 >BAEC9>F4@< ?9>J<= 25 25 

#B87BFB6>4 > CD4>F<K9E><@ ;4ASF<S@ 25 25 

#B87BFB6>4 > ?45BD4FBDAO@ D45BF4@ - - 

�OCB?A9A<9 >GDEB6B7B CDB9>F4 - - 

�OCB?A9A<9 >GDEB6B= D45BFO  - - 

�OCB?A9A<9 $�$ - - 

�OCB?A9A<9 D9H9D4F4 - - 

�BAFDB?P (6E97B) 34 34 

#B87BFB6>4 > E84K9 Q>;4@9A4 30 30 

%84K4 Q>;4@9A4 4 4 

#B87BFB6>4 > E84K9 ;4K9F4 - - 

%84K4 ;4K9F4 - - 

"5M4я FDG8B9@>BEFP 8<EJ<C?<AO 144 144 



3.2 �4BKA4я HBD@4 B5GK9A<я (�) 
 

�<8O GK95AB= D45BFO 
�E97B 
K4EB6 

�GDE 
2 3 

�G8<FBDA4я D45BF4 (6E97B) 20 4 16 

�9>J<< (��) 10 4 6 

�45BD4FBDAO9 D45BFO (�$) - - - 

#D4>F<K9E><9 ;4ASF<S (#�) 8 - 8 

� FB@ K<E?9 6 <AF9D4>F<6AB= HBD@9 - - - 

� FB@ K<E?9 6 HBD@9 CD4>F<K9E>B= 
CB87BFB6>< - - - 

#D98Q>;4@9A4J<BAAO9 >BAEG?PF4J<< 
(#�) 2 - 2 

%4@BEFBяF9?PA4я D45BF4 (6E97B) 115 56 59 

$45BF4 A48 >BAEC9>F4@< ?9>J<= 56 28 28 

#B87BFB6>4 > CD4>F<K9E><@ ;4ASF<S@ 56 28 28 

#B87BFB6>4 > ?45BD4FBDAO@ D45BF4@ - - - 

�OCB?A9A<9 >GDEB6B7B CDB9>F4 - - - 

�OCB?A9A<9 >GDEB6B= D45BFO  - - - 

�OCB?A9A<9 $�$ - - - 

�OCB?A9A<9 D9H9D4F4 - - - 

�OCB?A9A<9 8B@4LA9= >BAFDB?PAB= 
D45BFO 

3 - 3 

�BAFDB?P (6E97B) 9 - 9 

#B87BFB6>4 > E84K9 Q>;4@9A4 6 - 6 

%84K4 Q>;4@9A4 3 - 3 

#B87BFB6>4 > E84K9 ;4K9F4 - - - 

%84K4 ;4K9F4 - - - 

"5M4я FDG8B9@>BEFP 8<EJ<C?<AO 144 60 84 

  



4. %"��$��!�� ��%*�#��!/ #" ����  '+��!/) ��!3&�� 

 

4.1 %B89D:4A<9 ?9>J<BAAOI ;4AяF<= 

 

№ 
D4;89?4 

8<EJ<C?<AO 

!4<@9AB64A<9 ?9>J<BAAOI F9@ (D4;89?B6) 
8<EJ<C?<AO < <I EB89D:4A<9 

"5N9@ 6 K4E4I 

" � 

1 �6989A<9 6 B5D45BF>G 5B?PL<I 84AAOI 
"CD989?9A<9 5B?PL<I 84AAOI < <I DB?P 6 EB6D9@9AAB@ 
<AHBD@4J<BAAB@ @<D9. "EAB6AO9 6O;B6O < 
6B;@B:ABEF< B5D45BF>< 5B?PL<I 84AAOI

 

3 1 

2 �DI<F9>FGD4 < Q>BE<EF9@O B5D45BF>< 5B?PL<I 
84AAOI 
"5;BD D4ECD989?9AAOI 4DI<F9>FGD < HD9=@6BD>B6 8?S 
B5D45BF>< 5B?PL<I 84AAOI, 6>?RK4S Hadoop < Spark. 
$B?P ID4A<?<M 84AAOI < >?4EF9DB6 6 4DI<F9>FGD9 

2 1 

3 )D4A9A<9 < GCD46?9A<9 5B?PL<@< 84AAO@< 

 9FB8O < F9IAB?B7<< ID4A9A<S < GCD46?9A<S 84AAO@< 
5B?PLB7B B5N9@4. %<EF9@O GCD46?9A<S 54;4@< 84AAOI 
(%'��) < <I DB?P 6 B5D45BF>9 5B?PL<I 84AAOI 

2 1 

4 "5D45BF>4 84AAOI 6 D94?PAB@ 6D9@9A< 

"EAB6O CBFB>B6B= B5D45BF>< 84AAOI < E<EF9@O, F4><9 
>4> Apache Kafka. �A4?<; < CD<@9A9A<S CBFB>B6OI 
84AAOI 

3 1 

5  9FB8O B5D45BF>< < 4A4?<;4 5B?PL<I 84AAOI 
"EAB6O B5D45BF>< < 4A4?<;4 84AAOI, 6>?RK4S SQL, 
NoSQL, < @4L<AAB9 B5GK9A<9. #B<E> < <;6?9K9A<9 
<AHBD@4J<< <; 5B?PL<I 84AAOI 

2 1 

6 �9;BC4EABEFP < >BAH<89AJ<4?PABEFP 84AAOI 6 
5B?PL<I 84AAOI 
�BCDBEO 59;BC4EABEF< < ;4M<FO 84AAOI 6 ED984I 
B5D45BF>< 5B?PL<I 84AAOI.  9FB8O L<HDB64A<S < 
4GF9AF<H<>4J<< 

3 1 

7 �AF97D4J<я < 6<;G4?<;4J<я 84AAOI 
 9FB8O <AF97D4J<< D4;?<KAOI <EFBKA<>B6 84AAOI 6 
ID4A<?<M4 84AAOI. �<;G4?<;4J<S 84AAOI 8?S ?GKL97B 
CBA<@4A<S < CD<ASF<S D9L9A<= 

2 1 

8 "CF<@<;4J<я CDB<;6B8<F9?PABEF< < 
@4ELF45<DG9@BEFP 
 9FB8O BCF<@<;4J<< ;4CDBEB6 < B5D45BF>< 84AAOI 
8?S CB6OL9A<S CDB<;6B8<F9?PABEF<. 
 4ELF45<DG9@BEFP E<EF9@ B5D45BF>< 5B?PL<I 84AAOI 

2 1 

9 #D4>F<K9E><9 CD<@9A9A<я B5D45BF>< 5B?PL<I 
84AAOI 
#D<@9DO CD<@9A9A<S F9IAB?B7<= B5D45BF>< 5B?PL<I 
84AAOI 6 D4;?<KAOI BFD4E?SI, 6>?RK4S H<A4AEO, 
@98<J<AG < @4D>9F<A7. �9=EO GEC9LAOI CDB9>FB6 

3 1 

10 1F<K9E><9 < CD46B6O9 6BCDBEO 6 B5D45BF>9 
5B?PL<I 84AAOI 
$4EE@BFD9A<9 QF<K9E><I < CD46B6OI 4EC9>FB6 E5BD4 < 
<ECB?P;B64A<S 5B?PL<I 84AAOI. %B5?R89A<9 

2 1 



ABD@4F<6AOI FD95B64A<= < D97G?SJ<= 6 EH9D9 
B5D45BF>< 84AAOI 

�%��" 24 10 

 

 

4.2 %B89D:4A<9 CD4>F<K9E><I ;4AяF<= 

 

№ 

C/C 
№ D4;89?4 
8<EJ<C?<AO 

!4<@9AB64A<9 CD4>F<K9E><I ;4ASF<= 
"5N9@ 6 K4E4I 
" � 

1 1 �6989A<9 6 Q>BE<EF9@G Hadoop 4 1 

2 2 "5D45BF>4 84AAOI E <ECB?P;B64A<9@ Apache 
MapReduce 

3 1 

3 3 "5D45BF>4 CBFB>B6 84AAOI E Apache Kafka < 
Apache Flink 

4 1 

4 4 �ECB?P;B64A<9 NoSQL-54; 84AAOI 8?S 4A4?<;4 
5B?PL<I 84AAOI 3 1 

5 5  4L<AAB9 B5GK9A<9 A4 5B?PL<I 84AAOI 3 1 

6 6 "CF<@<;4J<S ;4CDBEB6 < CDB<;6B8<F9?PABEF< 
6 5B?PL<I 84AAOI 4 1 

7 7 �AF97D4J<S < 6<;G4?<;4J<S 84AAOI 5B?PL<I 
84AAOI 3 1 

8 8 �DI<F9>FGD4 5B?PL<I 84AAOI < 
@4ELF45<DG9@BEFP 3 1 

9 9 �9;BC4EABEFP < >BAH<89AJ<4?PABEFP 84AAOI 6 
5B?PL<I 84AAOI 4 - 

10 10 #DB9>FO < CD4>F<K9E><9 ;484A<S 3 - 

�%��" 34 8 

 

  



5. #�$�+�!0 �!!"��*�"!!/) ("$  '+��!/) ��!3&�� 

 

№ 
C/C &9@4 

"5N9@ 6 
K4E4I 

�<8 
GK95AOI 
;4ASF<= 

�ECB?P;G9@O9 
<AAB64J<BAAO9 
HBD@O ;4ASF<= " � 

1 
�9;BC4EABEFP < >BAH<89AJ<4?PABEFP 

84AAOI 6 5B?PL<I 84AAOI - - ?9>J<S 8<E>GEE<S 

2 
#D4>F<K9E><9 CD<@9A9A<S B5D45BF>< 

5B?PL<I 84AAOI - - ?9>J<S 8<E>GEE<S 

3  4L<AAB9 B5GK9A<9 A4 5B?PL<I 84AAOI - - 

#D4>F<K9
E>4S 
D45BF4 

 B89?<DB64A<9 
D45BK9= E<FG4J<< 

4 
"CF<@<;4J<S ;4CDBEB6 < 

CDB<;6B8<F9?PABEF< 6 5B?PL<I 84AAOI - - 

#D4>F<K9
E>4S 
D45BF4 

 B89?<DB64A<9 
D45BK9= E<FG4J<< 

5 
�AF97D4J<S < 6<;G4?<;4J<S 84AAOI 

5B?PL<I 84AAOI - - 

#D4>F<K9
E>4S 
D45BF4 

 B89?<DB64A<9 
D45BK9= E<FG4J<< 

�%��" - -  

 



6. '+��!"- �&"��+�%�"� � �!("$ �*�"!!"�  
"��%#�+�!�� #" ��%*�#��!� 

 

6.1 %C<EB> BEAB6AB= ?<F9D4FGDO  

6.1.1 �4D54D4 �AP < �4A9EE4 +9A7 &9IAB?B7<< Big Data: A4G>4 B 84AAOI, @4L<AAB9 
B5GK9A<9 < <AF9??9>FG4?PAO= 4A4?<; 84AAOI 3  BE>64: �;84F9?PE><= 8B@ «#<F9D», 2014 7. 3 531 

E. 
6.1.2 �?9>E9= �B?BE>B6 �A4?<; 84AAOI E <ECB?P;B64A<9@ Microsoft Excel 3  BE>64: 

�;84F9?PE><= 8B@ «�<?PS@E», 2015 7. 3 462 E. 
6.1.3  4F9= �4?96E>< Spark: 6OEB>BCDB<;6B8<F9?PA4S B5D45BF>4 < 4A4?<; 84AAOI 3 

 BE>64: �;84F9?PE><= 8B@ «� � #D9EE», 2016 7. 3 139 E. 
 

6.2 %C<EB> 8BCB?A<F9?PAB= ?<F9D4FGDO  

6.2.1  QFFPR �. )4FK<EBA, �9A8:4@<A �4AA<A7, "?<69D �:9>EBA �6989A<9 6 Hadoop 3 
 BE>64: �;84F9?PE><= 8B@ O’Reilly Media, 2021 7. 3 590 E. 

6.2.2  $B59DF �454A<E R: 4A4?<; < 6<;G4?<;4J<S 84AAOI 3 %4A>F-#9F9D5GD7: 
�;84F9?PE><= 8B@ <�<4?9>F<>4=, 2020 7. 3 200 E. 

6.2.3  Wes McKinney, O’Reilly Python 8?S 4A4?<;4 84AAOI 3  BE>64, 2021 7. 3 439 E. 
 

6.3 �AHBD@4J<BAAB9 B59EC9K9A<9 (6 F.K. <AF9DA9F-D9EGDEO). 
1. �8<A4S Q?9>FDBAA4S B5D4;B64F9?PA4S ED984 <AEF<FGF4: URL:http://aup.uisi.ru 

2. !4GKA4S Q?9>FDBAA4S 5<5?<BF9>4 elibrary. [-?9>FDBAAO= D9EGDE] 3 $9:<@ 8BEFGC4:  
http://www.elibrary.ru. 

3. -?9>FDBAAB-5<5?<BF9KA4S E<EF9@4 «IPRbooks» 4(http://www.iprbookshop.ru/, 8BEFGC 
CB C4DB?R) 

4. #B?ABF9>EFB64S 54;4 84AAOI ' # %<5�'&� 4 $9:<@ 8BEFGC4: 
(http://ellib.sibsutis.ru/cgi-

bin/irbis64r_plus/cgiirbis_64_ft.exe?Z21ID=GUEST&C21COM=F&I21DBN=AUTHOR&P21DBN=

ELLIB&Z21FLAGID=1, 8BEFGC CB ?B7<AG- C4DB?R) 
5. #B?ABF9>EFB64S 54;4 84AAOI #�'&� 4 $9:<@ 8BEFGC4: (http://ellib.sibsutis.ru/cgi-

bin/irbis64r_plus/cgiirbis_64_ft.exe?Z21ID=GUEST&C21COM=F&I21DBN=AUTHOR&P21DBN=

PGUTI&Z21FLAGID=1, 8BEFGC CB C4DB?R) 
6. �DI<6O <ABEFD4AAOI A4GKAOI :GDA4?B6 A4 C?4FHBD@9 !-��"! 4 $9:<@ 8BEFGC4: 

(http://arch.neicon.ru/, E6B5B8AO= 8BEFGC   E #� 6G;4 3 8BEFGC CB IP-48D9EG) 
6.4 !BD@4F<6AO9 CD46B6O9 8B>G@9AFO < <A4я CD46B64я <AHBD@4J<я 

НBD@аFивAы5 CDавBвы5 а>Fы и ABD@аFивAы5 @5FB4иG5E>и5 4B>G@5AFы, иAая CDавBвая 
иAHBD@аFия (CDи Aа?иGии). 

 

http://aup.uisi.ru/
http://www.elibrary.ru/
http://www.iprbookshop.ru/
http://arch.neicon.ru/


7  �&�$���0!"-&�)!�+�%�"� "��%#�+�!�� ��%*�#��!/ � &$��'� "� 
#$"�$�  !"� "��%#�+�!�� 

 

!4<@9AB64A<9 4G8<FBD<=, 
>45<A9FB6, ?45BD4FBD<= 

�<8 ;4ASF<= "5BDG8B64A<9, 
CDB7D4@@AB9 B59EC9K9A<9 

'K95A4S 4G8<FBD<S 8?S 
CDB6989A<S ;4ASF<= 
?9>J<BAAB7B F<C4  

?9>J<BAAO9 
;4ASF<S 

"EA4M9A<9:  
55 CBE48BKAOI @9EF, BH<EA4S @959?P, 8BE>4 
@47A<FAB-@4D>9DA4S, C9DEBA4?PAO= 
>B@CPRF9D PowerColor, @BA<FBD AOC, 
CDB9>FBD Viewsonic, Q>D4A A4EF9AAO=.  
 

#DB7D4@@AB9 B59EC9K9A<9:  
BC9D4J<BAA4S E<EF9@4 Windows 10, Microsoft 
Office, PDF24, Google Chrome, Microsoft 

Visual Studio, Kaspersky Endpoint Security, 

Microsoft SQL Server 2019, Pascal ABC.NET, 

Python 3.10.7, Pip for Python, PyCharm 

Community Edition 2022.2.1, Foxit PDF 

Reader. 

'K95A4S 4G8<FBD<S 8?S 
CDB6989A<S CD4>F<K9E><I 
;4ASF<=.  

CD4>F<K9E><9 
;4ASF<S  

"EA4M9A<9:  
23 CBE48BKAOI @9EF, BH<EA4S @959?P, 8BE>4 
@47A<FB-@4D>9DA4S, C9DEBA4?PAO9 
>B@CPRF9DO Athlon, @BA<FBDO AOC.  
 

#DB7D4@@AB9 B59EC9K9A<9:  
BC9D4J<BAA4S E<EF9@4 Windows 10, Microsoft 

Office, PDF24, Google Chrome, Microsoft 

Visual Studio, Microsoft Visual Studio Code, 

IntelliJ IDEA Community Edition 2022.1.3, 

Maple 12, Kaspersky Endpoint Security, 

Mathcad 2001 Professional, Microsoft SQL 

Server 2019, Pascal ABC.NET, Python 3.10.8, 

Pip for Python, Sublime Text 3, PyCharm 

Community Edition 2022.1.3, VLC Media 

Player, Foxit PDF Reader. 

'K95A4S 4G8<FBD<S 8?S 
CDB6989A<S 7DGCCB6OI, 
<A8<6<8G4?PAOI >BAEG?PF4J<=, 

F9>GM97B >BAFDB?S < 
CDB@9:GFBKAB= 4FF9EF4J<<  

�DGCCB6O9 < 
<A8<6<8G4?PA
O9 
>BAEG?PF4J<< 

F9>GM<= 
>BAFDB?P, 
CDB@9:GFBKA
4S 4FF9EF4J<S 

"EA4M9A<9:  
23 CBE48BKAOI @9EF, BH<EA4S @959?P, 8BE>4 
@47A<FB-@4D>9DA4S, C9DEBA4?PAO9 
>B@CPRF9DO Athlon, @BA<FBDO AOC.  
 

#DB7D4@@AB9 B59EC9K9A<9:  
BC9D4J<BAA4S E<EF9@4 Windows 10, Microsoft 

Office, PDF24, Google Chrome, Microsoft 

Visual Studio, Microsoft Visual Studio Code, 

IntelliJ IDEA Community Edition 2022.1.3, 

Maple 12, Kaspersky Endpoint Security, 

Mathcad 2001 Professional, Microsoft SQL 

Server 2019, Pascal ABC.NET, Python 3.10.8, 

Pip for Python, Sublime Text 3, PyCharm 



Community Edition 2022.1.3, VLC Media 

Player, Foxit PDF Reader. 

#B@9M9A<9 8?S 
E4@BEFBSF9?PAB= D45BFO 

E4@BEFBSF9?P
A4S D45BF4 

"EA4M9A<9:  
23 CBE48BKAOI @9EF, BH<EA4S @959?P, 8BE>4 
@47A<FB-@4D>9DA4S, CDB9>FBD Sanyo, Q>D4A 
A4EF9AAO=, C9DEBA4?PAO9 >B@CPRF9DO Intel 

Core 2 Duo, @BA<FBDO Samsung.  

 

#DB7D4@@AB9 B59EC9K9A<9:  
BC9D4J<BAA4S E<EF9@4 Windows 7, Microsoft 

Office, PDF24, Google Chrome, Microsoft 

Visual Studio Code, Kaspersky Endpoint 

Security, Python 3.8.10, Pip for Python, VLC 

Media Player, Foxit PDF Reader. 



8.  �&"��+�%��� '����!�3 ��3 "�'+�2-�)%3 #" "%�"�!�2 
��%*�#��! 

8.1 #B87BFB6>4 > ?9>J<BAAO@, CD4>F<K9E><@ ;4AяF<я@ 

8.1.1 #B87BFB6>4 > ?9>J<я@ 

!4 ?9>J<SI A9B5IB8<@B 69EF< >BAEC9>F<DB64A<9 GK95AB7B @4F9D<4?4, B5D4M4FP 6A<@4A<9 
A4 >4F97BD<<, HBD@G?<DB6><, D4E>DO64RM<9 EB89D:4A<9 A4GKAOI S6?9A<= < CDBJ9EEB6, A4GKAO9 
6O6B8O < CD4>F<K9E><9 D9>B@9A84J<<. 

�BAEC9>F<DB64A<9 ?9>J<= 3 E?B:AO= 6<8 4G8<FBDAB= D45BFO, CD98CB?474RM<= 
<AF9AE<6AGR G@EF69AAGR 89SF9?PABEFP EFG89AF4. *9?9EBB5D4;AB EA4K4?4 CBASFP BEAB6AGR 
@OE?P, <;?4749@GR ?9>FBDB@, 4 ;4F9@ ;4C<E4FP 99. �9?4F9?PAB BEF46?SFP CB?S, A4 >BFBDOI CD< 
E4@BEFBSF9?PAB= D45BF9 E >BAEC9>FB@ @B:AB E89?4FP 8BCB?A<F9?PAO9 ;4C<E< < BF@9F<FP 
A9CBASFAO9 6BCDBEO. 

�BAEC9>F ?9>J<< ?GKL9 CB8D4;89?SFP A4 CGA>FO 6 EBBF69FEF6<< E 6BCDBE4@< C?4A4 ?9>J<<, 
CD98?B:9AAO@< CD9CB8464F9?9@. %?98G9F B5D4M4FP 6A<@4A<9 A4 4>J9AFO, 6O6B8O, >BFBDO9 
89?49F ?9>FBD, BF@9K4S A4<5B?99 64:AO9 @B@9AFO 6 ?9>J<BAAB@ @4F9D<4?9. 

�B 6D9@S ?9>J<< @B:AB ;48464FP CD9CB8464F9?R GFBKASRM<9 6BCDBEO E J9?PR BE6B9A<S 
F9BD9F<K9E><I CB?B:9A<=, D4;D9L9A<S ECBDAOI 6BCDBEB6.  

8.1.3 #B87BFB6>4 > CD4>F<K9E><@ ;4AяF<я@ 

#B87BFB6>G > CD4>F<K9E><@ ;4ASF<S@ E?98G9F A4K<A4FP E B;A4>B@?9A<S C?4A4 
CD4>F<K9E>B7B ;4ASF<S, >BFBDO= BFD4:49F EB89D:4A<9 CD98?B:9AAB= F9@O. �;GK9A<9 6BCDBEB6 
C?4A4 BEAB6O649FES A4 CDBD45BF>9 F9>GM97B @4F9D<4?4 ?9>J<<, 4 ;4F9@ <;GK9A<< BEAB6AB= < 
8BCB?A<F9?PAB= ?<F9D4FGDO. !B6O9 CBASF<S CB <;GK49@B= F9@9 A9B5IB8<@B 6OGK<FP < 6A9EF< 6 
7?BEE4D<=, >BFBDO= J9?9EBB5D4;AB 69EF< E E4@B7B A4K4?4 <;GK9A<S >GDE4. 

$9;G?PF4F F4>B= D45BFO 8B?:9A CDBS6<FPES 6 ECBEB5ABEF< EFG89AF4 E6B5B8AB BF69F<FP A4 
F9BD9F<K9E><9 6BCDBEO CD4>F<>G@4,  

8.2 %4@BEFBяF9?PA4я D45BF4 EFG89AFB6 
'EC9LAB9 BE6B9A<9 >B@C9F9AJ<=, HBD@<DG9@OI 84AAB= GK95AB= 8<EJ<C?<AB=, 

CD98CB?4749F BCF<@4?PAB9 <ECB?P;B64A<9 6D9@9A< E4@BEFBSF9?PAB= D45BFO. 
*9?9EBB5D4;AB 8BD454FO64FP E6B= >BAEC9>F ?9>J<<, 89?4S 6 A9@ EBBF69FEF6GRM<9 ;4C<E< 

<; ?<F9D4FGDO, D9>B@9A8B64AAB= CD9CB8464F9?9@ < CD98GE@BFD9AAB= GK95AB= CDB7D4@@B=. 
�E9 ;484A<S > CD4>F<K9E><@ ;4ASF<S@, 4 F4>:9 ;484A<S, 6OA9E9AAO9 A4 E4@BEFBSF9?PAGR 

D45BFG, D9>B@9A8G9FES 6OCB?ASFP A9CBED98EF69AAB CBE?9 EBBF69FEF6GRM9= F9@O ?9>J<BAAB7B 
>GDE4, KFB ECBEB5EF6G9F ?GKL9@G GE6B9A<R @4F9D<4?4, CB;6B?S9F E6B96D9@9AAB 6OS6<FP < 
GEFD4A<FP «CDB59?O» 6 ;A4A<SI, E<EF9@4F<;<DB64FP D4A99 CDB=89AAO= @4F9D<4?, A4 97B BEAB69 
CD<EFGC<FP > CB?GK9A<R AB6OI ;A4A<= < B6?489A<R A46O>4@<. 

%4@BEFBSF9?PA4S D45BF4 6B 6A94G8<FBDAB9 6D9@S EBEFB<F <;: 
- CB6FBD9A<9 ?9>J<BAAB7B @4F9D<4?4; 
- CB87BFB6>< > CD4>F<K9E><@ ;4ASF<S@ D45BF4@; 
- <;GK9A<S GK95AB-@9FB8<K9E>B= < A4GKAB= ?<F9D4FGDO; 
- <;GK9A<S ABD@4F<6AB-CD46B6OI 4>FB6; 
- D9L9A<S ;484K, 6O84AAOI A4 CD4>F<K9E><I ;4ASF<SI; 
- CB87BFB6>< > >BAFDB?PAO@ D45BF4@, F9EF<DB64A<R < F. 8.; 
- 6OCB?A9A<S 8B@4LA9= >BAFDB?PAB= D45BFO; 
- CDB6989A<9 E4@B>BAFDB?S CGF9@ BF69FB6 A4 6BCDBEO F9>GM97B >BAFDB?S ;A4A<=, D9L9A<S 

CD98EF46?9AAOI 6 GK95AB-@9FB8<K9E><I @4F9D<4?4I 8<EJ<C?<AO ;484K, F9EFB6. 
 

8.3 #B87BFB6>4 > CDB@9:GFBKAB= 4FF9EF4J<< 

#D< CB87BFB6>9 > CDB@9:GFBKAB= 4FF9EF4J<< A9B5IB8<@B: 
- 6A<@4F9?PAB <;GK<FP C9D9K9AP 6BCDBEB6 < BCD989?<FP, 6 >4><I <EFBKA<>4I A4IB8SFES 

E6989A<S, A9B5IB8<@O9 8?S BF69F4 A4 A<I; 
- 6A<@4F9?PAB CDBK<F4FP D9>B@9A8G9@GR ?<F9D4FGDG; 
- EBEF46<FP >D4F><9 >BAEC9>FO BF69FB6 (C?4AO BF69FB6). 



"E6B9A<9 8<EJ<C?<AO CD98GE@4FD<649F CBE9M9A<9 ?9>J<BAAOI ;4ASF<=, 6OCB?A9A<9 < 
;4M<FG CD4>F<K9E><I D45BF, E4@BEFBSF9?PAB= D45BFO. 

&9>GM<= >BAFDB?P 8BEF<:9A<S D9;G?PF4FB6 B5GK9A<S CB 8<EJ<C?<A9 6>?RK49F E?98GRM<9 
CDBJ98GDO: 

-D9L9A<9 <A8<6<8G4?PAOI ;484K A4 CD4>F<K9E><I ;4ASF<SI; 
->BAFDB?P E4@BEFBSF9?PAB= D45BFO, BEGM9EF6?S9@O= A4 >4:8B@ CD4>F<K9E>B@ ;4ASF<<; 
#DB@9:GFBKAO= >BAFDB?P 8BEF<:9A<S D9;G?PF4FB6 B5GK9A<S CB 8<EJ<C?<A9 CDB6B8<FES 6 

E?98GRM<I HBD@4I: 
- Q>;4@9A  

�?S CDB6989A<S F9>GM97B >BAFDB?S < CDB@9:GFBKAB= 4FF9EF4J<< <ECB?P;GRFES BJ9ABKAO9 
ED98EF64, BC<E4A<9 >BFBDOI CD98EF46?9AB 6 #D<?B:9A<< 1 < A4 E4=F9 (http://www.aup.uisi.ru). 

 

  



9. "%"��!!"%&� $������*�� ��%*�#��!/ ��3 ��* % "�$�!�+�!!/ � 
�"� "�!"%&3 � ��"$"�03 

�?S D94?<;4J<< 8<EJ<C?<AO <ECB?P;GRFES @4F9D<4?PAB-F9IA<K9E><9 GE?B6<S, 
CDB7D4@@AB9 B59EC9K9A<9 < 8BEFGCA4S ED984, EB;84AAO9 6 <AEF<FGF9. 'K95AO9 @4F9D<4?O 
CD98BEF46?SRFES B5GK4RM<@ES 6 8BEFGCAB= HBD@9 (6 F.K. 6 -�"%) E CD<@9A9A<9@ CDB7D4@@AB7B 
B59EC9K9A<S: 

�4?45B?>4 4 CDB7D4@@4, >BFBD4S CD98A4;A4K9A4 8?S 6BECDB<;6989A<S 6E?GI F9>EFB6OI 
H4=?B6 E4@OI D4;ABB5D4;AOI HBD@4FB6, ED98< A<I: DOC, DOCX, DjVu, FB2, PDF < @AB7<9 
8DG7<9. #DB7D4@@4 �4?45B?>4 G@99F 6BECDB<;6B8<FP F9>EF, A45<D49@O= A4 >?46<4FGD9, 
BEGM9EF6?S9F CDB69D>G BDHB7D4H<<; 

->D4AA4S ?GC4 3 CDB7D4@@4 Q>D4AAB7B G69?<K9A<S. 
�?S >BAF4>FAB= < E4@BEFBSF9?PAB= D45BFO <ECB?P;GRFES @G?PF<@98<=AO9 >B@C?9>EO, 

Q?9>FDBAAO9 GK95A<>< < GK95AO9 CBEB5<S, 484CF<DB64AAO9 > B7D4A<K9A<S@ ;8BDB6PS 
B5GK4RM<IES <@9RM<9ES 6 Q?9>FDBAAB-5<5?<BF9KAOI E<EF9@4I «IPR SMART//IPRbooks», 
«"5D4;B64F9?PA4S C?4FHBD@4 .D4=F». 

#DB@9:GFBKA4S 4FF9EF4J<S < F9>GM<= >BAFDB?P CB 8<EJ<C?<A9 BEGM9EF6?S9FES 6 
EBBF69FEF6<< E HBA8B@ BJ9ABKAOI ED98EF6 6 HBD@4I, 484CF<DB64AAOI > B7D4A<K9A<S@ ;8BDB6PS 
< 6BECD<SF<S <AHBD@4J<< B5GK4RM<IES. 

�484A<S CD98BEF46?S9FES 6 8BEFGCAB= HBD@9: 
8?S ?<J E A4DGL9A<S@< ;D9A<S: 6 GEFAB= HBD@9 <?< 6 HBD@9 Q?9>FDBAAB7B 8B>G@9AF4 E 

<ECB?P;B64A<9@ EC9J<4?<;<DB64AAB7B CDB7D4@@AB7B B59EC9K9A<S; 
8?S ?<J E A4DGL9A<S@< E?GI4: 6 C9K4FAB= HBD@9 <?< 6 HBD@9 Q?9>FDBAAB7B 8B>G@9AF4; 
8?S ?<J E A4DGL9A<S@< BCBDAB-86<74F9?PAB7B 4CC4D4F4: 6 GEFAB= HBD@9 <?< 6 C9K4FAB= 

HBD@9, <?< 6 HBD@9 Q?9>FDBAAB7B 8B>G@9AF4. 
"F69FO A4 6BCDBEO < 6OCB?A9AAO9 ;484A<S B5GK4RM<9ES CD98BEF46?SRF 6 8BEFGCAB= 

HBD@9: 
8?S ?<J E A4DGL9A<S@< ;D9A<S: 6 GEFAB= HBD@9 <?< 6 C<EP@9AAB= HBD@9 E CB@BMPR 

4EE<EF9AF4, 6 HBD@9 Q?9>FDBAAB7B 8B>G@9AF4 E <ECB?P;B64A<9@ EC9J<4?<;<DB64AAB7B 
CDB7D4@@AB7B B59EC9K9A<S; 

8?S ?<J E A4DGL9A<S@< E?GI4: 6 Q?9>FDBAAB@ 6<89 <?< 6 C<EP@9AAB= HBD@9; 
8?S ?<J E A4DGL9A<S@< BCBDAB-86<74F9?PAB7B 4CC4D4F4: 6 GEFAB= HBD@9 <?< C<EP@9AAB= 

HBD@9, <?< 6 HBD@9 Q?9>FDBAAB7B 8B>G@9AF4 (6B;@B:AB E CB@BMPR 4EE<EF9AF4). 
#D< CDB6989A<< F9>GM97B >BAFDB?S < CDB@9:GFBKAB= 4FF9EF4J<< B5GK4RM<@ES <; K<E?4 

<A64?<8B6 < ?<J E B7D4A<K9AAO@< 6B;@B:ABEFS@< ;8BDB6PS CD98BEF46?S9FES 8BCB?A<F9?PAB9 
6D9@S 8?S CB87BFB6>< < BF69F4 (CB <I ;4S6?9A<R). 
�?S <A64?<8B6 < ?<J E B7D4A<K9AAO@< 6B;@B:ABEFS@< ;8BDB6PS GK95AO9 ;4ASF<S CB 8<EJ<C?<A9 
CDB6B8SFES 6 �"& </<?< 6 EC9J<4?PAB B5BDG8B64AAB= 4G8<FBD<< (CB <I ;4S6?9A<R). 

 


