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�8AF8?;8=0 �1.�.��.01.01  5B>4K <0H8==>3> >1CG5=8O >B=>A8BAO : G0AB8, D>@<8@C5<>9 
CG0AB=8:0<8 >1@07>20B5;L=KE >B=>H5=89 >1@07>20B5;L=>9 ?@>3@0<<K. 
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:><?5B5=F89 
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#�-5 %?>A>15= ?@8<5=OBL <0B5<0B8G5A:85 <5B>4K 4;O <>45;8@>20=8O 8 @07@01>B:8 
A8AB5< A1>@0, 0=0;870 8 >1@01>B:8 40==KE A 8A?>;L7>20=85< A>2@5<5==KE 
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A@54AB20 A1>@0, 0=0;870 8 >1@01>B:8 40==KE 

�=05B :;0AAK <5B>4>2 8 0;3>@8B<>2 
<0H8==>3> >1CG5=8O. 
�=05B <0B5<0B8G5A:85 <>45;8, 

<5B>4K 8 0;3>@8B<K 4;O >1@01>B:8 8 
0=0;870 1>;LH8E 40==KE. 
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�8AF8?;8=0 87CG05BAO: 
?> >G=>9 D>@<5 >1CG5=8O – 2 7 A5<5AB@5  
?> 70>G=>9 D>@<5 >1CG5=8O – =0 4,5 :C@A5. 
(>@<0 ?@><56CB>G=>9 0BB5AB0F88 ?> 48AF8?;8=5 – 70GёB 
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�84K CG51=>9 @01>BK 
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@01>BK 

5 - 
5 

�>=B@>;P (2A53>) 4 - 4 
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№ 
@0745;0 

48AF8?;8=K 

!08<5=>20=85 ;5:F8>==KE B5< (@0745;>2) 
48AF8?;8=K 8 8E A>45@60=85 

"1J5< 2 G0A0E 

" � 

1 �2545=85 2 8A:CAAB25==O9 8=B5;;5:B 8 >A=>2=O5 
<5B>4O <0H8==>3> >1CG5=8O 4;O @01>BO A 
B01;8G=O<8 40==O<8. "A=>2=K5 7040G8 A8AB5< 
8A:CAAB25==>3> 8=B5;;5:B0. �;0AA8D8:0F8O, 
:;0AB5@870F8O, @53@5AA8O. &8?K <0H8==>3> >1CG5=8O: A 
CG8B5;5<, 157 CG8B5;O, A G0AB=K<8 ?@82;5G5=85< 
CG8B5;O, >1CG5=85 A ?>4:@5?;5=85<. �;0AA8D8:0F8O =0 
?@8<5@5 0;3>@8B<0 k 1;8609H8E A>A5459 (kNN). 

 5B@8:8 >F5=:8 :;0AA8D8:0F88: ?>;=>B0, B>G=>ABL, F1, 
ROC, AUC. �0;840F8>==0O 8 B5AB>20O 2K1>@:0. �@>AA-
20;840F8O. $01>B0 A :0B53>@80;L=K<8  ?@87=0:0<8. 

2 2 

2 $53@5AA8O.  
 5B@8:8 >F5=:8 @53@5AA88: MSE, MAE, R2 – 
:>MDD8F85=B 45B5@<8=0F88. �8=59=0O @53@5AA8O, 
?>;8=><80;L=0O @53@5AA8O. #5@5>1CG5=85 8 
@53C;O@870F8O, 3@51=520O @53@5AA8O, LASSO, Elastic Net. 

2 

 
2 

3 �8=59=O5 <>45;8 4;O :;0AA8D8:0F88  

#5@F5?B@>=, ;>38AB8G5A:0O @53@5AA8O, ?>;=>A2O7=K5 
=59@>==K5 A5B8, AB>E0AB8G5A:89 3@0485=B=K9 A?CA: 8 
>1@0B=>5 @0A?@>AB@0=5=85 3@0485=B0. $53C;O@870F8O 
;8=59=KE <>45;59 :;0AA8D8:0F888. 

2 2 

4 �;0AB5@870F8O. k-means, k-means++, DBSCAN, 

03;><5@0B82=0O :;0AB5@870F8O.  5B@8:8 >F5=:8 
:;0AB5@870F88. 

2 2 

5 �;3>@8B<O, >A=>20==O5 =0 ?@8<5=5=88 @5H0NI8E 
45@52P52. �@8B5@88 @0745;5=8O C7;0: 8=D>@<0F8>==K9 
2K83@KH, :@8B5@89 �68=8.  
�=A0<1;8 @5H0NI8E 45@52L52: A;CG09=K9 ;5A, 
3@0485=B=K9 1CAB8=3 

2 - 

6  5B>4 >?>@=OE 25:B>@>2. #@O<0O 8 >1@0B=0O 7040G0. 
"?@545;5=85 >?>@=KE 25:B>@>2. /45@=K9 B@N: 

2 - 

7 !082=O9 1095A>2A:89 :;0AA8D8:0B>@.  5B>4K 
>F5=:8 @0A?@545;5=8O ?@87=0:>2. � -0;3>@8B< =0 
?@8<5@5 A<5A8 30CAA80=. 

2 - 

8  5B>4O 1573@0485=B=>9 >?B8<870F88: A;CG09=K9 
?>8A:, hill climb, >B683, 35=5B8G5A:89 0;3>@8B< 

2 - 

9 %8AB5<O 3;C1>:>3> >1CG5=8O. !59@>==K5 A5B8. 
(C=:F88 >H81:8 =59@>==KE A5B59 8 >1CG5=85 A 
?><>ILN >1@0B=>3> 0A?@>AB@0=5=8O 3@0485=B0. 
#>=OB85 1MBG0 8 M?>E8. 

2 2 

10 $01>B0 A 87>1@065=8O<8 A ?><>IPN =59@>==OE 
A5B59. %25@B>G=K5 =59@>==K5 A5B8. "?5@0F88 A25@B>:, 
max-pooling. #>?C;O@=K5 0@E8B5:BC@K A25@B>G=KE 

2 - 



=59@>==KE A5B59: AlexNet, VGG, Inception (GoogleNet), 

ResNet. &@0=AD5@=>5 >1CG5=85. 
11 "1@01>B:0 B5:AB>2. $01>B0 A 5AB5AB25==K< O7K:>< A 

?><>ILN =59@>==KE A5B59. �5:B>@=K5 ?@54AB02;5=8O 
4;O B5:AB0: word2vec, skip-gram, CBOW, fasttext. 

$5:C@@5B=K5 =59@>==K5 A5B8, LSTM, GRU, 

&@0=AD>@<5@K, BERT, GPT. 

2 - 

12 "1CG5=85 A ?>4:@5?;5=85<. #>=OB85 035=B0, 
A>AB>O=8O, 459AB289 8 =03@04K. (C=:F8O F5==>AB8 
A>AB>O=8O (Value function) 8 DC=:F8O :0G5AB20 459AB28O 
(Q-function). "?B8<870F8O AB@0B5388 A ?><>ILN 
<0:A8<870F88 DC=:F89 F5==>AB8 8 :0G5AB20. Q-

>1CG5=85. �;C1>:>5 >1CG5=85 A ?>4:@5?;5=85<. Deep Q-

Networks, Actor-critic. 

2 - 

�%��" 24 10 
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?/? 
№ @0745;0 
48AF8?;8=K 

!08<5=>20=85 ?@0:B8G5A:8E 70=OB89 
"1J5< 2 G0A0E 
" � 

1 1  5B>4K @01>BK A B01;8F0<8 A Python. 

�3@530F8O 8 287C0;870F8O 40==KE. 
#@>2545=85 ?5@28G=>3> 0=0;870 40==KE. 

4 1 

2 1 �A?>;L7>20=85 8 A@02=5=85 0;3>@8B<>2 
:;0AA8D8:0F88: kNN, @5H0NI85 45@52LO 8 87 
0A0<1;8, ;>38AB8G5A:0O @53@5AA8O. 

4 1 

3 1 �A?>;L7>20=85 8 >F5=:0 0;3>@8B<>2 
@53@5AA88. #>41>@ >?B8<0;L=KE ?0@0<5B@>2 
@53@5AA88. 

4 1 

4 1 "?B8<870F8>==K5 7040G8 8 8E @5H5=8O. 
#>41>@ 38?5@?0@0<5B@>2 0;3>@8B<0 A 
?><>ILN <5B>4>2 >?B8<870F88. 

4 1 

5 2 �;0AA8D8:0F8O 87>1@065=89 8 B@0=AD5@=>5 
>1CG5=85. 4 1 

6 2 $01>B0 A B5:AB0<8 8 8E 25:B>@=K<8 
?@54AB02;5=8O<8 B5:AB>2. 4 1 

7 3 #@8<5=5=85 Q-Networks 4;O @5H5=8O ?@>ABKE 
>:@C65=89. 4 2 

�%��" 28 8 
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1 �;3>@8B<K :;0AA8D8:0F88
 

4 - ;5:F8O  >45;8@>20=85 
@01>G59 A8BC0F88 

2 �;3>@8B<K @53@5AA88
 

4 - ;5:F8O  >45;8@>20=85 
@01>G59 A8BC0F88 

3 �;0AA8D8:0F8O 87>1@065=89
 

2 - ;5:F8O  >45;8@>20=85 
@01>G59 A8BC0F88 

�%��" 10 -  
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"��%#�+�!�� #" ��%*�#��!� 

 

6.1 %?8A>: >A=>2=>9 ;8B5@0BC@O  

6.1.1.  0H8==>5 >1CG5=85. !0C:0 8 8A:CAAB2> ?>AB@>5=8O 0;3>@8B<>2, :>B>@K5 
872;5:0NB 7=0=8O 87 40==KE. #5B5@ (;0E. � � #@5AA. 2015. 

6.1.2. �;C1>:>5 >1CG5=85. #>3@C65=85 2 <8@ =59@>==KE A5B59 !8:>;5=:> %5@359 
�3>@528G, �04C@8= �. �. | !8:>;5=:> %5@359 �3>@528G, �04C@8= �. �. 

6.1.3. "1CG5=85 A ?>4:@5?;5=85< / %0BB>= $8G0@4 %., �0@B> -=4@N �., � � #@5AA, 2020. 
 

6.2 %?8A>: 4>?>;=8B5;P=>9 ;8B5@0BC@O  

6.2.1 "A=>2K 8A:CAAB25==>3> 8=B5;;5:B0 : CG51=>5 ?>A>185 / �.�.�>@>2A:0O, !. �. 
�02K4>20. 4-5 874.,M;5:B@>=.  . : �01>@0B>@8O 7=0=89, 2020. 130 A. 

6.2.2 �A:CAAB25==K9 8=B5;;5:B A ?@8<5@0<8 =0 Python. �6>H8 #@0B8:. �8;LO<A. 2019. 
6.2.3 #@8:;04=>5 <0H8==>5 >1CG5=85 A ?><>ILN Scikit-Learn, Keras 8 TensorFlow: 

:>=F5?F88, 8=AB@C<5=BK 8 B5E=8:8 4;O A>740=8O 8=B5;;5:BC0;L=KE A8AB5< , 2-5 8740=85. �5@>= 
"@5;L5=. �80;5:B8:0-�8;LO<A. 2020.  

6.2.4 )5=@8: �@8=:, �6>75D $8G0@4A,  0@: (525@>;D « 0H8==>5 >1CG5=85», #8B5@ 
2017. 

6.2.5 �0: CG8BAO <0H8=0: $52>;NF8O 2 >1;0AB8 =59@>==KE A5B59 8 3;C1>:>3> >1CG5=8O. 
/= �5:C=. �;L?8=0 PRO. 2021. 

6.2.6 �@>:05< 3;C1>:>5 >1CG5=85. -=4@N &@0A:. #8B5@. 2019. 
6.2.7 "1CG5=85 A ?>4:@5?;5=85< =0 PyTorch. %1>@=8: @5F5?B>2. .A8 �N. � � #@5AA. 

2020.  

 

6.3 �=D>@<0F8>==>5 >15A?5G5=85 (2 B.G. 8=B5@=5B-@5AC@AK). 
1 �48=0O M;5:B@>==0O >1@07>20B5;L=0O A@540 8=AB8BCB0: URL:http://aup.uisi.ru 

2 Spinning Up 2 Deep RL. [-;5:B@>==K9 @5AC@A] – $568< 4>ABC?0:  
https://spinningup.openai.com/en/latest/ 

 

6.4 !>@<0B82=O5 ?@02>2O5 4>:C<5=BO 8 8=0O ?@02>20O 8=D>@<0F8O 
НBD@аFивAы5 CDавBвы5 а>Fы и ABD@аFивAы5 @5FB4иG5E>и5 4B>G@5AFы, иAая CDавBвая 

иAHBD@аFия (CDи Aа?иGии). 
 

http://aup.uisi.ru/
https://spinningup.openai.com/en/latest/


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

 

!08<5=>20=85 0C48B>@89, 
:018=5B>2, ;01>@0B>@89 

�84 70=OB89 "1>@C4>20=85, 
?@>3@0<<=>5 >15A?5G5=85 

'G51=0O 0C48B>@8O 4;O 
?@>2545=8O 70=OB89 
;5:F8>==>3> B8?0  

;5:F8>==K5 
70=OB8O 

"A=0I5=85: 
81 ?>A04>G=KE <5AB, >D8A=0O <515;L, 4>A:0 
<03=8B>-<0@:5@=0O, ?5@A>=0;L=K9 
:><?LNB5@ PowerColor, ?@>5:B>@ ViewSonic, 
<>=8B>@ AOC, M:@0= =0AB5==K9, B5;5287>@ 
LG; 

 

#@>3@0<<=>5 >15A?5G5=85: 
>?5@0F8>==0O A8AB5<0 Windows 10, Microsoft 
Office (Word, Excel, Access), PDF24, Google 

Chrome, Mozilla FireFox, VirtualBox (Debian 

11 Xfce, Qt5, QtCreator, CodeBlocks, gdb, 

make, cmake, Fedora 35 Xfce), Python (3.9-

3.10), PyCharm, Pip for Python, OpenJDK 

(Eclipse), VSCode, git, node.js. 

'G51=0O 0C48B>@8O 4;O 
?@>2545=8O ?@0:B8G5A:8E 
70=OB89.  

?@0:B8G5A:85 
70=OB8O  

"A=0I5=85: 
10 @01>G8E <5AB, 16 ?>A04>G=KE, >D8A=0O 
<515;L, 4>A:0 <03=8B>-<0@:5@=0O, 
�><?LNB5@ 2AB@08205<K9 TRIUMPH 

BOARD, :><?LNB5@K PowerColor, <>=8B>@K 
AOC. 

 

#@>3@0<<=>5 >15A?5G5=85: 
>?5@0F8>==0O A8AB5<0 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. 

'G51=0O 0C48B>@8O 4;O 
?@>2545=8O 3@C??>2KE, 
8=48284C0;L=KE :>=AC;LB0F89, 
B5:CI53> :>=B@>;O 8 
?@><56CB>G=>9 0BB5AB0F88  

�@C??>2K5 8 
8=48284C0;L=
K5 
:>=AC;LB0F88 
B5:CI89 
:>=B@>;L, 
?@><56CB>G=
0O 0BB5AB0F8O 

"A=0I5=85: 
10 @01>G8E <5AB, 16 ?>A04>G=KE, >D8A=0O 
<515;L, 4>A:0 <03=8B>-<0@:5@=0O, 
�><?LNB5@ 2AB@08205<K9 TRIUMPH 
BOARD, :><?LNB5@K PowerColor, <>=8B>@K 
AOC. 

 

#@>3@0<<=>5 >15A?5G5=85: 
>?5@0F8>==0O A8AB5<0 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. 



#><5I5=85 4;O 
A0<>AB>OB5;L=>9 @01>BK 

A0<>AB>OB5;L
=0O @01>B0 

"A=0I5=85: 
23 ?>A04>G=KE <5AB, >D8A=0O <515;L, 4>A:0 
<03=8B>-<0@:5@=0O, ?@>5:B>@ Sanyo, M:@0= 
=0AB5==K9, ?5@A>=0;L=K5 :><?LNB5@K Intel 
Core 2 Duo, <>=8B>@K Samsung. 
 

#@>3@0<<=>5 >15A?5G5=85: 
>?5@0F8>==0O A8AB5<0 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.  �&"��+�%��� '����!�/ ��/ "�'+�.-�)%/ #" "%�"�!�. 
��%*�#��! 

8.1 #>43>B>2:0 : ;5:F8>==O<, ?@0:B8G5A:8< 70=OB8O< 

8.1.1 #>43>B>2:0 : ;5:F8O< 

!0 ;5:F8OE =5>1E>48<> 25AB8 :>=A?5:B8@>20=85 CG51=>3> <0B5@80;0, >1@0I0BL 2=8<0=85 
=0 :0B53>@88, D>@<C;8@>2:8, @0A:@K20NI85 A>45@60=85 =0CG=KE O2;5=89 8 ?@>F5AA>2, =0CG=K5 
2K2>4K 8 ?@0:B8G5A:85 @5:><5=40F88. 

�>=A?5:B8@>20=85 ;5:F89 – A;>6=K9 284 0C48B>@=>9 @01>BK, ?@54?>;030NI89 
8=B5=A82=CN C<AB25==CN 45OB5;L=>ABL ABC45=B0. *5;5A>>1@07=> A=0G0;0 ?>=OBL >A=>2=CN 
<KA;L, 87;0305<CN ;5:B>@><, 0 70B5< 70?8A0BL 55. �5;0B5;L=> >AB02;OBL ?>;O, =0 :>B>@KE ?@8 
A0<>AB>OB5;L=>9 @01>B5 A :>=A?5:B>< <>6=> A45;0BL 4>?>;=8B5;L=K5 70?8A8 8 >B<5B8BL 
=5?>=OB=K5 2>?@>AK. 

�>=A?5:B ;5:F88 ;CGH5 ?>4@0745;OBL =0 ?C=:BK 2 A>>B25BAB288 A 2>?@>A0<8 ?;0=0 ;5:F88, 
?@54;>65==K<8 ?@5?>4020B5;5<. %;54C5B >1@0I0BL 2=8<0=85 =0 0:F5=BK, 2K2>4K, :>B>@K5 
45;05B ;5:B>@, >B<5G0O =081>;55 206=K5 <><5=BK 2 ;5:F8>==>< <0B5@80;5. 

�> 2@5<O ;5:F88 <>6=> 704020BL ?@5?>4020B5;N CB>G=ONI85 2>?@>AK A F5;LN >A2>5=8O 
B5>@5B8G5A:8E ?>;>65=89, @07@5H5=8O A?>@=KE 2>?@>A>2.  

8.1.3 #>43>B>2:0 : ?@0:B8G5A:8< 70=OB8O< 

#>43>B>2:C : ?@0:B8G5A:8< 70=OB8O< A;54C5B =0G8=0BL A >7=0:><;5=8O ?;0=0 
?@0:B8G5A:>3> 70=OB8O, :>B>@K9 >B@0605B A>45@60=85 ?@54;>65==>9 B5<K. �7CG5=85 2>?@>A>2 
?;0=0 >A=>2K205BAO =0 ?@>@01>B:5 B5:CI53> <0B5@80;0 ;5:F88, 0 70B5< 87CG5=88 >A=>2=>9 8 
4>?>;=8B5;L=>9 ;8B5@0BC@K. !>2K5 ?>=OB8O ?> 87CG05<>9 B5<5 =5>1E>48<> 2KCG8BL 8 2=5AB8 2 
3;>AA0@89, :>B>@K9 F5;5A>>1@07=> 25AB8 A A0<>3> =0G0;0 87CG5=8O :C@A0. 

$57C;LB0B B0:>9 @01>BK 4>;65= ?@>O28BLAO 2 A?>A>1=>AB8 ABC45=B0 A2>1>4=> >B25B8BL =0 
B5>@5B8G5A:85 2>?@>AK ?@0:B8:C<0,  

8.2 %0<>AB>OB5;P=0O @01>B0 ABC45=B>2 
'A?5H=>5 >A2>5=85 :><?5B5=F89, D>@<8@C5<KE 40==>9 CG51=>9 48AF8?;8=>9, 

?@54?>;0305B >?B8<0;L=>5 8A?>;L7>20=85 2@5<5=8 A0<>AB>OB5;L=>9 @01>BK. 
*5;5A>>1@07=> 4>@010BK20BL A2>9 :>=A?5:B ;5:F88, 45;0O 2 =5< A>>B25BAB2CNI85 70?8A8 

87 ;8B5@0BC@K, @5:><5=4>20==>9 ?@5?>4020B5;5< 8 ?@54CA<>B@5==>9 CG51=>9 ?@>3@0<<>9. 
�A5 7040=8O : ?@0:B8G5A:8< 70=OB8O<, 0 B0:65 7040=8O, 2K=5A5==K5 =0 A0<>AB>OB5;L=CN 

@01>BC, @5:><5=4C5BAO 2K?>;=OBL =5?>A@54AB25==> ?>A;5 A>>B25BAB2CNI59 B5<K ;5:F8>==>3> 
:C@A0, GB> A?>A>1AB2C5B ;CGH5<C CA2>5=8N <0B5@80;0, ?>72>;O5B A2>52@5<5==> 2KO28BL 8 
CAB@0=8BL «?@>15;K» 2 7=0=8OE, A8AB5<0B878@>20BL @0=55 ?@>945==K9 <0B5@80;, =0 53> >A=>25 
?@8ABC?8BL : ?>;CG5=8N =>2KE 7=0=89 8 >2;045=8N =02K:0<8. 

%0<>AB>OB5;L=0O @01>B0 2> 2=50C48B>@=>5 2@5<O A>AB>8B 87: 
- ?>2B>@5=85 ;5:F8>==>3> <0B5@80;0; 
- ?>43>B>2:8 : ?@0:B8G5A:8< 70=OB8O< @01>B0<; 
- 87CG5=8O CG51=>-<5B>48G5A:>9 8 =0CG=>9 ;8B5@0BC@K; 
- 87CG5=8O =>@<0B82=>-?@02>2KE 0:B>2; 
- @5H5=8O 7040G, 2K40==KE =0 ?@0:B8G5A:8E 70=OB8OE; 
- ?>43>B>2:8 : :>=B@>;L=K< @01>B0<, B5AB8@>20=8N 8 B. 4.; 
- ?@>2545=85 A0<>:>=B@>;O ?CB5< >B25B>2 =0 2>?@>AK B5:CI53> :>=B@>;O 7=0=89, @5H5=8O 

?@54AB02;5==KE 2 CG51=>-<5B>48G5A:8E <0B5@80;0E 48AF8?;8=K 7040G, B5AB>2.  
 

8.3 #>43>B>2:0 : ?@><56CB>G=>9 0BB5AB0F88 

#@8 ?>43>B>2:5 : ?@><56CB>G=>9 0BB5AB0F88 =5>1E>48<>: 
- 2=8<0B5;L=> 87CG8BL ?5@5G5=L 2>?@>A>2 8 >?@545;8BL, 2 :0:8E 8AB>G=8:0E =0E>4OBAO 

A2545=8O, =5>1E>48<K5 4;O >B25B0 =0 =8E; 
- 2=8<0B5;L=> ?@>G8B0BL @5:><5=4C5<CN ;8B5@0BC@C; 
- A>AB028BL :@0B:85 :>=A?5:BK >B25B>2 (?;0=K >B25B>2). 



"A2>5=85 48AF8?;8=K ?@54CA<0B@8205B ?>A5I5=85 ;5:F8>==KE 70=OB89, 2K?>;=5=85 8 
70I8BC ?@0:B8G5A:8E @01>B, A0<>AB>OB5;L=>9 @01>BK. 

&5:CI89 :>=B@>;L 4>AB865=8O @57C;LB0B>2 >1CG5=8O ?> 48AF8?;8=5 2:;NG05B A;54CNI85 
?@>F54C@K: 

-@5H5=85 8=48284C0;L=KE 7040G =0 ?@0:B8G5A:8E 70=OB8OE; 
-:>=B@>;L A0<>AB>OB5;L=>9 @01>BK, >ACI5AB2;O5<K9 =0 :064>< ?@0:B8G5A:>< 70=OB88;  
#@><56CB>G=K9 :>=B@>;L 4>AB865=8O @57C;LB0B>2 >1CG5=8O ?> 48AF8?;8=5 ?@>2>48BAO 2 

A;54CNI8E D>@<0E: 
- 70G5B. 
�;O ?@>2545=8O B5:CI53> :>=B@>;O 8 ?@><56CB>G=>9 0BB5AB0F88 8A?>;L7CNBAO >F5=>G=K5 

A@54AB20, >?8A0=85 :>B>@KE ?@54AB02;5=> 2 #@8;>65=88 1 8 =0 A09B5 (http://www.aup.uisi.ru). 
 

 


