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%��*�/ «�" #9.&�$!� %�%&� � �  �$���» 
 

'�� 004.42  
�LOGC: &.%. 
AB0@H. 28:;. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

�,/+'� &.%. 
��� «�"� #$�*.�» �" «�"� /��%!��»: ("$ '��!!/ 

�!��!�$!"�"  �%��!!/ � #$"*�%� !��+�!!/ 

#@8 =02G0==V ?@>3@0<C20==N, :@8B8G=> 206;82> 7<VIC20B8 0:F5=B V7 
4>AO3=5==O :>@>B:>AB@>:>2>W <5B8 3 «:>4 28:>=CTBLAO» - =0 4>23>AB@>:>2C - 
":>4 O:VA=89". �>4, O:89 ?@0FNT 3 F5 BV;L:8 ?>G0B>:. /:VA=89 :>4 - F5 B>9, 
O:89 ;53:> G8B0B8, B5ABC20B8, ?V4B@8<C20B8 9 <0AHB01C20B8. 

' =02G0;L=><C ?@>F5AV <8 A?>AB5@V30T<> B8?>289 H01;>= ?>254V=:8 
ABC45=BV2, ?@8 O:><C 4><V=CT ?@03=5==O "70?CAB8B8 :>4 1C4L-O:>N FV=>N". 
�0240==O 28:;040G0 - ?>ABC?>2> D>@<C20B8 V=65=5@=5 <8A;5==O, 2 >A=>2V 
O:>3> ;560BL ?@8=F8?8 Clean Code, SOLID, 3@0<>B=5 V<5=C20==O, ?@028;L=5 
AB@C:BC@C20==O ?@>T:BC B0 ?>:@8BBO B5AB0<8. 

Clean Code ("G8AB89 :>4") - F5 ?V4EV4 4> =0?8A0==O :>4C, O:89 ;53:> 
G8B0B8, @>7C<VB8 9 ?V4B@8<C20B8. "A=>2=V ?@8=F8?8: >A<8A;5=V V<5=0, <0;V 
DC=:FVW 7 T48=>N 2V4?>2V40;L=VABN, <V=V<C< 4C1;N20==O, ?@>7>@0 AB@C:BC@0, 
A0<>4>:C<5=B>20=VABL, 2V4ACB=VABL "<03VG=8E G8A5;" (G8A;>28E 7=0G5=L, O:V 
6>@AB:> 70:>4>20=V 2 :>4V 157 ?>OA=5==O WE=L>3> 7=0G5==O), B5AB>20=VABL V 
T48=89 AB8;L =0?8A0==O. +8AB89 :>4 <0T 1CB8 7@>7C<V;8< 157 :><5=B0@V2 V 
283;O40B8 B0:, =V18 9>3> ?8A0;0 ;N48=0, O:V9 =5 1094C65. �;O ABC45=BV2 V 
<>;>48E @>7@>1=8:V2 ?@8=F8?8 Clean Code 70:;040NBL >A=>2C ?@>D5AV9=>3> 
<8A;5==O. �>=8 2G0BL ?@0FN20B8 =5 ;8H5 7 :>4><, 0 7 ?@>4C:B><, :><0=4>N V 
?V4B@8<:>N ?@>T:BC. +8AB89 :>4 7=86CT :>3=VB82=5 =020=B065==O, A?@>ICT 
:><0=4=C @>1>BC B0 A:>@>GCT G0A @>7@>1:8 2 ?5@A?5:B82V. 

#@8=F8?8 SOLID <VAB8BL ?9OBL ?@028; >19T:B=>->@VT=B>20=>3> 
?@>T:BC20==O, O:V 4>?><030NBL ?8A0B8 3=CG:89 V ?V4B@8<C20=89 :>4. 
#@8=F8? T48=>W 2V4?>2V40;L=>ABV (S - Single Responsibility Principle) >7=0G0T, 
I> :>65= :;0A <0T 28:>=C20B8 ;8H5 >4=C 7040GC. #@8=F8? 
2V4:@8B>ABV/70:@8B>ABV (O - Open/Closed Principle) 70:;8:0T @>7H8@N20B8 
DC=:FV>=0;L=VABL 157 7<V=8 VA=CNG>3> :>4C. #@8=F8? ?V4AB0=>2:8 �VA:>2 (L - 

Liskov Substitution Principle) 28<030T, I>1 ?V4:;0A8 <>3;8 70<V=N20B8 107>2V 
:;0A8 157 ?>@CH5==O ;>3V:8. #@8=F8? @>74V;5==O V=B5@D59AC (I - Interface 

Segregation Principle) ?@>?>=CT AB2>@N20B8 2C7L:V V=B5@D59A8, O:V =5 
7<CHCNBL @50;V7>2C20B8 70925. #@8=F8? V=25@AVW 70;56=>AB59 (D - 

Dependency Inversion Principle) 70:;8:0T 70;560B8 2V4 01AB@0:FV9, 0 =5 2V4 
:>=:@5B=8E @50;V70FV9. $07>< FV ?@8=F8?8 D>@<CNBL >A=>2C O:VA=>W 
0@EVB5:BC@8 ?@>3@0<=>3> 70157?5G5==O. 
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&0:8< G8=>< ?@8=F8?8 SOLID D>@<CNBL 0@EVB5:BC@=5 <8A;5==O, 
?>OA=NNBL 729O7:8 <V6 :;0A0<8 B0 :><?>=C20==O< ?@>T:BC, =02G0NBL 
<0AHB01C20B8 157 ?>@CH5==O VA=CNG>W ;>3V:8 B0 40NBL ABC45=B0< 
V=AB@C<5=B0@V9 4;O ?@>D5AV9=>W @>7@>1:8. *V ?@8=F8?8 =5 ABV;L:8 ?@> 
V450;L=89 :>4, A:V;L:8 ?@> :>=B@>;L =04 7@>AB0NG>N A:;04=VABN. 

$>73;O=5<> 3@0<>B=5 V<5=C20==O - :;NG>289 0A?5:B O:VA=>3> ?@>3@0<C20==O, 
O:89 157?>A5@54=L> 2?;820T =0 G8B015;L=VABL, 7@>7C<V;VABL V ?V4B@8<C20=VABL :>4C. 
�<9O ?>28==> GVB:> 2V4?>2V40B8 ACBV: DC=:FVW <0NBL <VAB8B8 4VTA;>20 (=0?@8:;04, 
calculateTotal()), 0 7<V==V - V<5==8:8 (userList, invoice). #>B@V1=> C=8:0B8 
C7030;L=5=8E =072 B8?C data, info, stuff, 0 B0:>6 A:>@>G5=L, O:V =5 T 
7030;L=>?@89=OB8<8. �<5=0 <0NBL 1CB8 ?>A;V4>2=8<8, 7@>7C<V;8<8 157 4>40B:>28E 
:><5=B0@V2 9 =5 70;560B8 2V4 45B0;59 @50;V70FVW. �06;82>, I>1 :>4 "G8B02AO O: 
B5:AB", 157 ?>B@518 725@B0B8AO 4> :><5=B0@V2. %BC45=BV2 A;V4 =02G0B8 4C<0B8 ?@> 
=072C O: ?@> V=B5@D59A 4;O V=H>3> @>7@>1=8:0, 01> 4;O A515 2 <091CB=L><C. 

#@028;L=5 AB@C:BC@C20==O ?@>T:BC 70157?5GCT 7@>7C<V;VABL, 
<0AHB01>20=VABL V 7@CG=VABL C ?V4B@8<FV :>4C. �>3V:0, 40=V, V=B5@D59A V 
A5@2VA8 <0NBL 1CB8 GVB:> 2V4>:@5<;5=V 2V4?>2V4=> 4> WE=VE DC=:FV9. �>65= 
D09; V ?0?:0 ?>28==V <0B8 A2>T <VAF5 V 7<VAB>2=C =072C. �06;82> C=8:0B8 
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AE>689 =0 ;N4AL:C <>2C [3]. � B>9 G0A O: C++ <0T GVB:> 287=0G5=89 
A8=B0:A8A V AB@C:BC@C, I> @>18BL :>4 =0 C++ 1V;LH A:;04=8< 4;O @>7C<V==O. 

!572060NG8 =0 B5, I> <>20 ?@>3@0<C20==O C++ <0T 28IC 
?@>4C:B82=VABL B0 T H284H>N 2 ?>@V2=O==V 7 Python [2], >AB0==V9 2A5 6 :@0I5 
?V4E>48BL 4;O AB2>@5==O <>4V2 C 2V45>V3@0E. Python, 1C4CG8 1V;LH 7@>7C<V;8< 
B0 7@CG=8< 4;O =>20G:V2, 4>72>;OT H284H5 ?8A0B8 B0 B5ABC20B8 :>4. �@V< 
B>3>, ?@>3@0<8, =0?8A0=V =0 Python, <0NBL 7=0G=> <5=HC :V;L:VABL @O4:V2, I> 
@>18BL WE ;53H8<8 4;O ?V4B@8<:8 B0 <>48DV:0FVW. �>3> V=B5@?@5B0B>@=0 
?@8@>40 4>72>;OT 70157?5G8B8 28A>:C ?>@B0B82=VABL V <>6;82VABL 70?CA:C =0 
@V7=8E ?;0BD>@<0E. &><C, 4;O H8@>:>W A?V;L=>B8 <>445@V2, 7>:@5<0 4;O B8E, 
EB> =5 <0T 4>A2V4C 2 ?@>3@0<C20==V, Python T >?B8<0;L=8< 281>@><. 

 

%#�%"� ���"$�%&�!"� ��&�$�&'$� 

1. $59B8=3 <>2 ?@>3@0<C20==O 2021. $568< 4>ABC?C: 
https://dou.ua/lenta/articles/language-rating-jan-2021/ 

2. Comparative Analysis of C++ and Python in Terms of Memory and Time. 

$568< 4>ABC?C: https://www.preprints.org/manuscript/202012.0516/v1/download 

3. A Comparison between Python and C++. $568< 4>ABC?C: 
https://www.jetir.org/papers/JETIREQ06006.pdf 
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'�� 004.4 

�C;8:>2AL:0 !.�.1, &V<5=:> �.�. 2, &V<5=:> �.�.2, &@C18G8= �.%.3 
1 AB0@H. 28:;. !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 28:;. �0?>@V7L:89 02V0FV9=89 D0E>289 :>;546 V<. ".�. �2G5=:0 
3 ABC4. 3@. �!&-512 !' «�0?>@V7L:0 ?>;VB5E=V:0» 

�'���"�%,�� !.�., &� �!�" �.�., &� �!�" �.�., &$'��+�! �.%. 
�!&�$!�& $�+�� /� "%!"�� ��/ #"�'�"�� 

�!&����&'��,!�) %�%&�   "!�&"$�!�' &� '#$����!!/ 
%�$��"��-�  

%CG0A=89 5B0? @>728B:C V=D>@<0FV9=>-:><C=V:0FV9=8E B5E=>;>3V9 
E0@0:B5@87CTBLAO 0:B82=8< 2?@>20465==O< :>=F5?FVW �=B5@=5BC @5G59 (IoT), 
I> 70157?5GCT V=B53@0FVN DV78G=8E >1'T:BV2 C 3;>10;L=V <5@56V 7 <5B>N 
>1<V=C 40=8<8 B0 >?B8<V70FVW ?@>F5AV2 C?@02;V==O, B><C 4>A;V465==O ?8B0=L 
5D5:B82=>3> 28:>@8AB0==O IoT 4;O ?>1C4>28 V=B5;5:BC0;L=8E A8AB5< 
<>=VB>@8=3C B0 :5@C20==O T =04728G09=> 0:BC0;L=8<. �@>AB0NG0 ?>B@510 C 
AB2>@5==V 040?B82=8E, 3=CG:8E V @>7C<=8E @VH5=L 4;O @V7=8E 30;C759, 
7>:@5<0 5:>;>3VG=>3> <>=VB>@8=3C, @>7C<=>3> <VAB0 B0 ?@><8A;>2>W 
02B><0B870FVW, 28<030T =>28E ?V4E>4V2 4> @>7@>1:8 0@EVB5:BC@ IoT-A8AB5<. 
�A=CNGV @VH5==O, B0:V O: ?;0BD>@<8 AWS IoT, Microsoft Azure IoT Hub V 
Google Cloud IoT Core [1], 70157?5GCNBL V=AB@C<5=B8 4;O 71>@C, >1@>1:8 B0 
0=0;V7C 40=8E 2V4 25;8:>W :V;L:>ABV A5=A>@V2, ?@>B5 70;8H0TBLAO ?@>1;5<0 
?>1C4>28 5D5:B82=8E <>45;59 @>7?>4V;5=>3> >1G8A;5==O, <0AHB01>20=>ABV 
@VH5=L B0 70157?5G5==O WE=L>W 157?5:8, I> 287=0G0T =0?@O<>: ?>40;LH8E 
4>A;V465=L C FL><C ?>;V. %5@54 >AB0==VE =0C:>28E 4>AO3=5=L <>6=0 284V;8B8 
<>45;V BC<0==8E >1G8A;5=L (fog computing), >@VT=B>20=V =0 >1@>1:C 40=8E 
1;86G5 4> 465@5;0 WE 28=8:=5==O 4;O 7<5=H5==O 70B@8<>: V 7<5=H5==O 
=020=B065==O =0 <5@56C [2], 0 B0:>6 V=B5;5:BC0;L=V ?;0BD>@<8 B8?C EdgeX 
Foundry 4;O 3=CG:>3> @>73>@B0==O IoT-V=D@0AB@C:BC@8 [3]. �>4=>G0A ?8B0==O 
V=B53@0FVW B0:8E @VH5=L V7 A8AB5<0<8 <0H8==>3> =02G0==O 4;O 040?B82=>W 
>1@>1:8 ?>B>:>28E 40=8E 4>AV =5 <0T 28G5@?=>3> 28@VH5==O V ?>B@51CT 
?>40;LH>3> 0=0;V7C. 

 5B>N 40=>W @>1>B8 T @>7@>1:0 :>=F5?BC0;L=>W <>45;V IoT-A8AB5<8 
<>=VB>@8=3C B0 C?@02;V==O A5@54>28I5< =0 >A=>2V V=B53@0FVW E<0@=8E, 
BC<0==8E V :@09>28E >1G8A;5=L V7 28:>@8AB0==O< B5E=>;>3V9 <0H8==>3> 
=02G0==O 4;O ?V428I5==O 5D5:B82=>ABV >1@>1:8 40=8E C @50;L=><C G0AV. 
�0240==O<8 4>A;V465==O 287=0G5=> 0=0;V7 VA=CNG8E ?;0BD>@< V <>45;59 4;O 
IoT-V=D@0AB@C:BC@, @>7@>1:C :>=F5?FVW @>7?>4V;5=>W 0@EVB5:BC@8 7 
28:>@8AB0==O< fog computing, 5:A?5@8<5=B0;L=5 <>45;N20==O ?>B>:>28E 
AF5=0@VW2 >1@>1:8 40=8E B0 >FV=:C 5D5:B82=>ABV 70?@>?>=>20=>W A8AB5<8. 

 5B>4>;>3VO 4>A;V465==O 107CTBLAO =0 70AB>AC20==V 0=0;V7C =0C:>2>W 
;VB5@0BC@8 B0 ?@0:B8G=>3> 4>A2V4C 28:>@8AB0==O E<0@=8E A5@2VAV2 AWS IoT 
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Core, Azure IoT Central V Google Cloud IoT Core [133], <>45;N20==V 
0@EVB5:BC@=8E @VH5=L 70 4>?><>3>N :>=F5?FV9 fog B0 edge computing, 0 B0:>6 
=0 5:A?5@8<5=B0;L=V9 ?5@52V@FV DC=:FV>=C20==O @>7?>4V;5=>W >1@>1:8 40=8E 
=0 ?;0BD>@<V EdgeX Foundry C ?>T4=0==V 7 ;>:0;L=8<8 0=0;VB8G=8<8 
<>4C;O<8 =0 107V TensorFlow Lite 4;O :@09>28E ?@8AB@>W2 [4]. 

$57C;LB0B>< 4>A;V465==O AB0;0 @>7@>1:0 :>=F5?BC0;L=>W <>45;V 
?>1C4>28 V=B5;5:BC0;L=>W IoT-A8AB5<8 <>=VB>@8=3C A5@54>28I0, O:0 
70157?5GCT ?>T4=0==O E<0@=>3> >1;V:C, BC<0==>W >1@>1:8 B0 ;>:0;L=>W 
0=0;VB8:8. "A=>2=V :><?>=5=B8 70?@>?>=>20=>W <>45;V 2:;NG0NBL @V25=L 
71>@C 40=8E 2V4 A5=A>@=8E ?@8AB@>W2, @V25=L BC<0==8E 2C7;V2 4;O ?5@28==>W 
DV;LB@0FVW B0 03@530FVW 40=8E, @V25=L ;>:0;L=>W 0=0;VB8:8 =0 edge-?@8AB@>OE 
4;O ?@89=OBBO >?5@0B82=8E @VH5=L B0 @V25=L E<0@=>W ?;0BD>@<8 4;O 
4>23>AB@>:>2>3> 715@V30==O B0 3;818==>W >1@>1:8 V=D>@<0FVW. 
�:A?5@8<5=B0;L=V 4>A;V465==O ?>:070;8, I> 2?@>20465==O B0:>W 
@>7?>4V;5=>W 0@EVB5:BC@8 4>72>;OT 7<5=H8B8 A5@54=V9 G0A @50:FVW A8AB5<8 =0 
35% ?>@V2=O=> V7 B@048FV9=8<8 F5=B@0;V7>20=8<8 <>45;O<8 >1@>1:8 40=8E 
(B01;. 1). 

&01;8FO 1 - #>@V2=O==O B@048FV9=>W B0 @>7?>4V;5=>W >1@>1:8 40=8E 2 
IoT-A8AB5<0E 

#0@0<5B@ &@048FV9=0 >1@>1:0 $>7?>4V;5=0 >1@>1:0 
%5@54=V9 G0A @50:FVW 250 <A 160 <A 
!020=B065==O =0 <5@56C �8A>:5 #><V@=5 
!04V9=VABL A8AB5<8 !87L:0 �8A>:0 
 >6;82VABL ;>:0;L=>W 
0=0;VB8:8 

�V4ACB=O #@8ACB=O 

 

�0?@>?>=>20=0 <>45;L @>7?>4V;5=>W IoT-A8AB5<8 4>72>;OT VAB>B=> 
?V428I8B8 5D5:B82=VABL V =04V9=VABL ?@>F5AC <>=VB>@8=3C B0 C?@02;V==O 
A5@54>28I5< 70 @0EC=>: V=B53@0FVW B5E=>;>3V9 fog B0 edge computing V7 
<>6;82>ABO<8 <0H8==>3> =02G0==O, I> T ?5@A?5:B82=8< =0?@O<:>< 
@>728B:C V=B5;5:BC0;L=8E A8AB5< �=B5@=5BC @5G59 C :>=B5:ABV F8D@>2>W 
B@0=AD>@<0FVW. 

 

%#�%"� ���"$�%&�!"� ��&�$�&'$� 

1. AWS IoT Core [Electronic resource]. 3 Mode of access: 

https://aws.amazon.com/iot-core/ 

2. Bonomi F., Milito R., Zhu J., Addepalli S. Fog computing and its role in 

the internet of things [Electronic resource] / Flavio Bonomi, Rodolfo Milito, Jiang 

Zhu, Sateesh Addepalli // Proceedings of the first edition of the MCC workshop on 
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Mobile cloud computing. 3 2012. 3 P. 13316. 3 Mode of access: 

https://doi.org/10.1145/2342509.2342513 

3. EdgeX Foundry 3 Open Source Edge Platform [Electronic resource]. 3 
Mode of access: https://www.edgexfoundry.org/ 

4. TensorFlow Lite [Electronic resource]. 3 Mode of access: 

https://www.tensorflow.org/lite 

 

 
'�� 004.4 
�C;8:>2AL:0 !.�.1, &V<5=:> �.�. 2,  0@F8=>2AL:89 �.�.3 
1 AB0@H. 28:;. !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 28:;. �0?>@V7L:89 02V0FV9=89 D0E>289 :>;546 V<. ".�. �2G5=:0 
3 ABC4. 3@. �!-22 �0?>@V7L:89 02V0FV9=89 D0E>289 :>;546 V<. ".�. �2G5=:0 

�'���"�%,�� !.�., &� �!�" �.�.,  �$*�!"�%,��� �.�. 
�!&����&'��,!� IOT-%�%&� � ��/ '#$����!!/ 
�!�$�"%#"����!!/  ' $"�' !�) �'����/) 

�=B5=A82=89 @>728B>: B5E=>;>3V9 �=B5@=5BC @5G59 (IoT) V 7@>AB0NG0 
C2030 4> ?8B0=L 5=5@3>715@565==O 28<030NBL 4>A;V465==O =>28E <>45;59 
>?B8<V70FVW 5=5@3>A?>6820==O C @>7C<=8E 1C4V2;OE, I> 287=0G0T 
0:BC0;L=VABL @>7@>1:8 V=B5;5:BC0;L=8E IoT-A8AB5< C?@02;V==O. %5@54 
VA=CNG8E @VH5=L 20@B> 2V47=0G8B8 B0:V ?;0BD>@<8, O: Siemens Desigo CC, 
Schneider Electric EcoStruxure Building B0 Honeywell Forge [1], O:V ?@>?>=CNBL 
:><?;5:A=V @VH5==O 4;O 02B><0B87>20=>3> :>=B@>;N :;V<0BC, >A2VB;5==O V 
5=5@35B8G=8E A8AB5<. "4=0: 0=0;V7 >AB0==VE 4>A;V465=L [2] 2:07CT =0 
>1<565==O ?>4V1=8E ?;0BD>@< C H284:V9 040?B0FVW 4> 7<V= A5@54>28I0 B0 
=54>AB0B=T 28:>@8AB0==O ;>:0;L=>W >1@>1:8 40=8E, I> 2V4:@820T 
?5@A?5:B82C AB2>@5==O 45F5=B@0;V7>20=8E V=B5;5:BC0;L=8E @VH5=L =0 107V 
<0H8==>3> =02G0==O V :@09>28E >1G8A;5=L. �7 ACG0A=8E ?@0:B8G=8E =0?@O<V2 
4>A;V465==O >A>1;82>W C2038 70A;C3>2CT 2?@>20465==O A8AB5< B8?C AWS IoT 
Greengrass [3], I> 4>72>;ONBL @>73>@=CB8 ;>:0;L=C >1@>1:C 40=8E =0 
:@09>28E ?@8AB@>OE B0 V=B53@C20B8 0=0;VB8G=V <>45;V 157?>A5@54=L> C <VAFOE 
71>@C V=D>@<0FVW. 

 5B>N @>1>B8 T AB2>@5==O :>=F5?BC0;L=>W <>45;V IoT-A8AB5<8 4;O 
V=B5;5:BC0;L=>3> C?@02;V==O 5=5@3>A?>6820==O< C 1C4V2;OE V7 
28:>@8AB0==O< @>7?>4V;5=>W >1@>1:8 40=8E B0 0;3>@8B<V2 A0<>=02G0==O 4;O 
?V428I5==O 5=5@3>5D5:B82=>ABV. �0240==O 4>A;V465==O ?>;O30T C 0=0;V7V 
VA=CNG8E ?;0BD>@< IoT-<5=546<5=BC 5=5@3VW, ?@>5:BC20==V @>7?>4V;5=>W 
0@EVB5:BC@8 270T<>4VW A5=A>@V2, :>=B@>;5@V2 B0 :@09>28E ?@8AB@>W2, @>7@>1FV 
?@>B>B8?C ;>:0;L=>W 0=0;VB8:8 V 5:A?5@8<5=B0;L=V9 ?5@52V@FV 5D5:B82=>ABV 
A8AB5<8. 
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' @>1>BV 28:>@8AB>2C20;8AO <5B>48 0=0;V7C ;VB5@0BC@=8E 465@5; [134], 

?@0:B8G=>3> B5ABC20==O <>6;82>AB59 ?;0BD>@< AWS IoT Greengrass B0 
TensorFlow Lite, <>45;N20==O 0@EVB5:BC@8 A8AB5<8 2 A5@54>28IV @50;L=>3> 
G0AC V7 28:>@8AB0==O< <V:@>:><?'NB5@V2 Raspberry Pi 4 O: :@09>28E 2C7;V2 
4;O ?@>3=>7=>W >1@>1:8 5=5@35B8G=8E 40=8E. 

�;O ?@0:B8G=>3> 4>A;V465==O 1C;0 @>7@>1;5=0 5:A?5@8<5=B0;L=0 IoT-

A8AB5<0 C?@02;V==O 5=5@3>A?>6820==O<, I> 2:;NG0T A5=A>@8 B5<?5@0BC@8, 
2>;>3>ABV, >A2VB;5=>ABV, ?@8ACB=>ABV ;N459 B0 5;5:B@>A?>6820==O, 
?V4:;NG5=V 4> ;>:0;L=>W <5@56V G5@57 H;N78 =0 107V Raspberry Pi 4. �>65= 
H;N7 <0T 2AB0=>2;5=5 A5@54>28I5 AWS IoT Greengrass 4;O @>73>@B0==O 
:>=B59=5@87>20=8E 0=0;VB8G=8E <>4C;V2, O:V @50;V7CNBL <>45;V <0H8==>3> 
=02G0==O TensorFlow Lite 4;O ?@>3=>7C20==O 5=5@3>A?>6820==O =0 >A=>2V 
;>:0;L=8E 40=8E. �8O2;5=V 0=><0;VW 01> 2V4E8;5==O C A?>6820==V 5=5@3VW 
?5@540NBLAO G5@57 MQTT-?@>B>:>; 4> F5=B@0;L=>3> E<0@=>3> A5@25@0 4;O 
4>23>B@820;>3> 715@V30==O B0 AB@0B53VG=>3> 0=0;V7C. �;O :>=B@>;N A8AB5< 
>A2VB;5==O, :>=48FV>=C20==O B0 >1V3@V2C 28:>@8AB>2CNBLAO ?@8AB@>W 
@5;59=>3> :5@C20==O =0 >A=>2V AB0=40@BC Z-Wave, V=B53@>20=V C ;>:0;L=C 
<5@56C G5@57 :>=B@>;5@8 7 2V4:@8B>N 0@EVB5:BC@>N. �>3V:0 ?@89=OBBO 
@VH5=L @>7<VI5=0 157?>A5@54=L> =0 :@09>28E ?@8AB@>OE, I> 4>72>;OT 
>?5@0B82=> 7<V=N20B8 ?0@0<5B@8 @>1>B8 A8AB5< 2V4?>2V4=> 4> ?>B>G=8E 
C<>2 157 =5>1EV4=>ABV ?>ABV9=>3> 725@=5==O 4> E<0@=8E @5AC@AV2. 

$57C;LB0B8 ?@0:B8G=>3> B5ABC20==O 4>25;8, I> 2?@>20465==O ;>:0;L=>W 
>1@>1:8 40=8E B0 ?@>3=>7=8E <>45;59 4>72>;OT ACBBT2> 7=878B8 A5@54=T 
5=5@3>A?>6820==O 1C4V2;V. �>:@5<0, ?>@V2=O==O @>1>B8 B@048FV9=>W 
F5=B@0;V7>20=>W A8AB5<8 B0 5:A?5@8<5=B0;L=>W V=B5;5:BC0;L=>W IoT-A8AB5<8 
=02545=> C B01;8FV 1, 45 284=> 7=0G=5 A:>@>G5==O G0AC @50:FVW =0 7<V==V 
C<>28 B0 7<5=H5==O A?>6820==O 5=5@3VW 157 ?>3V@H5==O C<>2 :><D>@BC. 

&01;8FO 1 - #>@V2=O==O 5=5@3>A?>6820==O C B@048FV9=V9 B0 
V=B5;5:BC0;L=V9 IoT-A8AB5<V 

#>:07=8: &@048FV9=0 A8AB5<0 �=B5;5:BC0;L=0 IoT-

A8AB5<0 
%5@54=T 5=5@3>A?>6820==O 100% 82% 

+0A @50:FVW =0 7<V=8 C<>2 5 E28;8= 30 A5:C=4 
�2B><0B870FVO ?@>F5AV2 �07>20 $>7H8@5=0 7 

A0<>=02G0==O< 

!04V9=VABL @>1>B8 %5@54=O �8A>:0 
 

#>1C4>20 V=B5;5:BC0;L=>W IoT-A8AB5<8 C?@02;V==O 5=5@3>A?>6820==O< 
V7 28:>@8AB0==O< :@09>28E >1G8A;5=L V ;>:0;L=8E <>45;59 <0H8==>3> 
=02G0==O 70157?5GCT VAB>B=5 ?V428I5==O 5=5@3>5D5:B82=>ABV B0 02B>=><=>ABV 
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A8AB5< @>7C<=8E 1C4V25;L, I> 2V4:@820T =>2V <>6;82>ABV 4;O AB0;>3> 
@>728B:C <VAL:>W V=D@0AB@C:BC@8. 

 

%#�%"� ���"$�%&�!"� ��&�$�&'$� 

1. Siemens Desigo CC [Electronic resource]. 3 Mode of access: 

https://new.siemens.com/global/en/products/buildings/desigo-cc.html 

2. Gubbi J., Buyya R., Marusic S., Palaniswami M. Internet of Things (IoT): 

A vision, architectural elements, and future directions [Electronic resource] // 

Future Generation Computer Systems. 3 2013. 3 Vol. 29, Issue 7. 3 P. 164531660. 

3 Mode of access: https://doi.org/10.1016/j.future.2013.01.010 

3. AWS IoT Greengrass [Electronic resource]. 3 Mode of access: 

https://aws.amazon.com/greengrass/ 

4. TensorFlow Lite [Electronic resource]. 3 Mode of access: 

https://www.tensorflow.org/lite 

 

 

'�� 004.4 
�C;8:>2AL:0 !.�.1, &V<5=:> �.�. 2, %2T65=F52 /.�.3 
1 AB0@H. 28:;. !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 28:;. �0?>@V7L:89 02V0FV9=89 D0E>289 :>;546 V<. ".�. �2G5=:0 
3 ABC4. 3@. �!-22 �0?>@V7L:89 02V0FV9=89 D0E>289 :>;546 V<. ".�. �2G5=:0 

�'���"�%,�� !.�., &� �!�" �.�. , %����!*�� /.�. 
 "���.��!!/ &� "#&� ���*�/ "� �!' ��!� � � IOT-

%�%&� �) !� "%!"�� #$"&"�"�' MQTT 

� @>728B:>< A8AB5< �=B5@=5BC @5G59 (IoT) 28=8:0T 3>AB@0 ?>B@510 C 
70157?5G5==V =04V9=>3>, <0AHB01>20=>3> B0 5=5@3>5D5:B82=>3> >1<V=C 
40=8<8 <V6 25;8:>N :V;L:VABN ?@8AB@>W2, I> 287=0G0T 0:BC0;L=VABL 
4>A;V465==O 5D5:B82=>ABV 70AB>AC20==O ;53:>203>28E ?@>B>:>;V2 ?5@540GV 
40=8E, A5@54 O:8E ?@>B>:>; MQTT 709<0T ?@>2V4=5 <VAF5. �V4><V @VH5==O, 
7>:@5<0 28:>@8AB0==O MQTT-1@>:5@V2 B8?C Mosquitto, EMQX B0 HiveMQ [1], 
H8@>:> 70AB>A>2CNBLAO 2 @50;L=8E A8AB5<0E 4;O 70157?5G5==O H284:>W B0 
=04V9=>W :><C=V:0FVW <V6 A5=A>@0<8, :>=B@>;5@0<8 V E<0@=8<8 A5@2VA0<8. 
"4=0: 0=0;V7 >AB0==VE 4>A;V465=L [2] ?>:07CT, I> >A>1;82>ABV =0;0HBC20==O 
?0@0<5B@V2 MQTT, B0:8E O: @V25=L O:>ABV >1A;C3>2C20==O (QoS), @>7<V@ 
?>2V4><;5=L V G0AB>B0 ?5@540GV 40=8E, :@8B8G=> 2?;820NBL =0 5D5:B82=VABL 
DC=:FV>=C20==O IoT-A8AB5<, I> 7C<>2;NT ?>B@51C C <>45;N20==V ?@>B>:>;C 
2 @V7=8E AF5=0@VOE 28:>@8AB0==O. %5@54 =528@VH5=8E ?@>1;5< 70;8H0TBLAO 
>?B8<V70FVO 10;0=AC20==O <V6 A?>6820==O< 5=5@3VW, 70B@8<:>N 4>AB02:8 
?>2V4><;5=L V =020=B065==O< =0 <5@56C 2 C<>20E >1<565=8E @5AC@AV2 
?@8AB@>W2, I> >A>1;82> 0:BC0;L=> 4;O 25;8:8E @>7?>4V;5=8E A8AB5<. 
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 5B>N @>1>B8 T <>45;N20==O @>1>B8 MQTT-?@>B>:>;C 2 A8AB5<0E 
�=B5@=5BC @5G59 7 C@0EC20==O< @V7=8E ?0@0<5B@V2 QoS B0 E0@0:B5@8AB8: 
B@0DV:C 4;O ?V428I5==O 5D5:B82=>ABV >1<V=C 40=8<8 B0 >?B8<V70FVW 
5=5@3>A?>6820==O ?@8AB@>W2. �0240==O< 4>A;V465==O 287=0G5=> @>7@>1:C 
AF5=0@VW2 <>45;N20==O 4;O @V7=8E B>?>;>3V9 <5@56V, 0=0;V7 2?;82C 
=0;0HBC20=L MQTT =0 O:VABL ?5@540GV 40=8E B0 >FV=:C 5D5:B82=>ABV A8AB5<8 
70 :;NG>28<8 <5B@8:0<8. 

' 4>A;V465==V 28:>@8AB0=> <5B>48 5:A?5@8<5=B0;L=>3> <>45;N20==O 7 
28:>@8AB0==O< A8<C;OFV9=8E A5@54>28I Eclipse Paho, Eclipse Mosquitto B0 
MQTT.fx 4;O AB2>@5==O 2V@BC0;L=8E 2C7;V2 V 1@>:5@V2 MQTT [133], 

B5ABC20==O @V7=8E :>=DV3C@0FV9 ?@>B>:>;C 2 @50;L=><C A5@54>28IV =0 107V 
?@8AB@>W2 ESP32 7 2V4:@8B8< A5@54>28I5< Node-RED 4;O 2V7C0;V70FVW 40=8E, 
0 B0:>6 <0B5<0B8G=89 0=0;V7 ?>:07=8:V2 70B@8<:8, ?@>?CA:=>W 740B=>ABV B0 
A?>6820==O 5=5@3VW ?@8AB@>O<8 C @V7=8E AF5=0@VOE =020=B065==O [4]. 

�;O ?@0:B8G=>3> 4>A;V465==O AB2>@5=> 5:A?5@8<5=B0;L=5 A5@54>28I5, 
I> 2:;NG0T :V;L:0 2C7;V2 =0 107V ESP32, ?V4:;NG5=8E 4> 1@>:5@0 Eclipse 
Mosquitto G5@57 <5@56C Wi-Fi, 45 ?5@540G0 40=8E 74V9A=NTBLAO 7 @V7=8<8 
@V2=O<8 QoS (QoS 0, QoS 1 V QoS 2) 7 ?5@V>48G=VABN 2V4 1 4> 60 A5:C=4. 
�8<V@N20;8AO 70B@8<:8 4>AB02:8 ?>2V4><;5=L, :V;L:VABL 2B@0G5=8E ?0:5BV2, 
>1AO3 <5@5652>3> B@0DV:C V A?>6820==O 5=5@3VW ?@8AB@>O<8 ?V4 G0A ?5@540GV 
40=8E @V7=>3> >1'T<C. �;O <>45;N20==O C<>2 =020=B065==O 4>40B:>2> 
28:>@8AB>2C20;0AL 35=5@0FVO B@0DV:C 5<C;OB>@>< MQTT.fx, I> 4>72>;8;> 
AB2>@8B8 C<>28 28A>:>3> =020=B065==O 4;O ?5@52V@:8 ABV9:>ABV 1@>:5@0 V 
<5@56V 2 FV;><C. ' ?@>F5AV 4>A;V465==O 2AB0=>2;5=>, I> 71V;LH5==O @V2=O 
QoS ?V428ICT =04V9=VABL ?5@540GV, >4=0: ?@872>48BL 4> 71V;LH5==O 70B@8<>: 
V A?>6820==O 5=5@3VW, I> ?V4B25@46CTBLAO 40=8<8 B01;8FV 1. 

&01;8FO 1 - �?;82 @V2=O QoS ?@>B>:>;C MQTT =0 E0@0:B5@8AB8:8 
?5@540GV 40=8E 

$V25=L 
QoS 

%5@54=O 70B@8<:0, 
<A 

�B@0B0 ?0:5BV2, 
% 

%?>6820==O 5=5@3VW, 
<� 

QoS 0 60 5 120 

QoS 1 85 1 140 

QoS 2 110 0 165 

 

�=0;V7 >B@8<0=8E @57C;LB0BV2 ?>:0702, I> 4;O 1V;LH>ABV AF5=0@VW2 
@50;L=>3> G0AC >?B8<0;L=8< T 28:>@8AB0==O QoS 1, O:89 70157?5GCT 28A>:C 
=04V9=VABL ?@8 ?><V@=><C 7@>AB0==V 70B@8<>: V 5=5@3>A?>6820==O, B>4V O: 
QoS 2 4>FV;L=> 70AB>A>2C20B8 ;8H5 4;O :@8B8G=8E 40=8E, 45 2B@0B0 
?>2V4><;5==O =5?@8?CAB8<0. #>1C4>20=0 <>45;L >1<V=C 40=8<8 4>72>;8;0 
AD>@<C20B8 @5:><5=40FVW I>4> =0;0HBC20==O MQTT-?@>B>:>;C 2 70;56=>ABV 
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2V4 28<>3 A8AB5<8, I> >A>1;82> 206;82> 4;O ?>1C4>28 5=5@3>5D5:B82=8E 
IoT-0@EVB5:BC@. 

 >45;N20==O ?@>B>:>;C MQTT 4>72>;OT 28O28B8 >?B8<0;L=V AB@0B53VW 
=0;0HBC20==O A8AB5< >1<V=C 40=8<8 4;O @V7=8E AF5=0@VW2 @>1>B8 IoT-

?@8AB@>W2, 70157?5GCNG8 10;0=A <V6 =04V9=VABN, 70B@8<:>N B0 
5=5@3>A?>6820==O<, I> T =5>1EV4=8< :@>:>< 4;O ?@>5:BC20==O ABV9:8E V 
<0AHB01>20=8E @>7?>4V;5=8E A8AB5< �=B5@=5BC @5G59. 

 

%#�%"� ���"$�%&�!"� ��&�$�&'$� 

1. Eclipse Mosquitto MQTT Broker [Electronic resource]. 3 Mode of access: 

https://mosquitto.org/ 

2. Banks A., Gupta R. MQTT Version 3.1.1 [Electronic resource] / Andy 

Banks, Rahul Gupta // OASIS Standard. 3 2014. 3 Mode of access: 

https://docs.oasis-open.org/mqtt/mqtt/v3.1.1/os/mqtt-v3.1.1-os.html 

3. MQTT.fx - MQTT Client Tool [Electronic resource]. 3 Mode of access: 

https://mqttfx.jensd.de/ 

4. ESP32 Technical Reference Manual [Electronic resource]. 3 Mode of 

access: https://www.espressif.com/sites/default/files/documentation/ 

esp32_technical_reference_manual_en.pdf 

 

 

'�� 004.4 
�C;8:>2AL:0 !.�.1, &V<5=:> �.�. 2, &@C18G8= �.%.3 
1 AB0@H. 28:;. !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 28:;. �0?>@V7L:89 02V0FV9=89 D0E>289 :>;546 V<. ".�. �2G5=:0 
3 ABC4. 3@. �!&-512 !' «�0?>@V7L:0 ?>;VB5E=V:0» 

�'���"�%,�� !.�., &� �!�" �.�., &$'��+�! �.%. 
���"$�%&�!!/ PYTHON ��/ $"�$"��� &�  "���.��!!/ 

IOT-%�%&�  

� >3;O4C =0 AB@V<:89 @>728B>: �=B5@=5BC @5G59 (IoT) O: :;NG>2>3> 
=0?@O<C F8D@>2>W B@0=AD>@<0FVW 2 ?@><8A;>2>ABV, @>7C<=8E <VAB0E B0 
?>1CB>28E A8AB5<0E, 28=8:0T ?>B@510 C 4>A;V465==V 3=CG:8E V=AB@C<5=BV2 
?@>3@0<C20==O 4;O AB2>@5==O, <>45;N20==O B0 B5ABC20==O IoT-@VH5=L, B><C 
282G5==O <>6;82>AB59 <>28 ?@>3@0<C20==O Python C FL><C :>=B5:ABV T 
=04728G09=> 0:BC0;L=8<. %5@54 VA=CNG8E @VH5=L 284V;ONBLAO B0:V ?@>3@0<=V 
?;0BD>@<8, O: MicroPython 4;O <V:@>:>=B@>;5@V2, 1V1;V>B5:8 paho-mqtt 4;O 
@>1>B8 7 ?@>B>:>;>< MQTT, flask 4;O @>73>@B0==O A5@25@V2 REST API, 0 
B0:>6 D@59<2>@:8 4;O H284:>3> ?@>B>B8?C20==O IoT-4>40B:V2, 7>:@5<0 
ThingsBoard [1]. "AB0==V 4>A;V465==O ?V4B25@46CNBL 28A>:C 5D5:B82=VABL 
Python C @>7@>1FV O: :@09>28E, B0: V A5@25@=8E :><?>=5=BV2 IoT-

V=D@0AB@C:BC@8 7024O:8 9>3> ?@>AB>BV, 25;8:V9 :V;L:>ABV 3>B>28E 1V1;V>B5: B0 
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?V4B@8<FV 0A8=E@>==8E >1G8A;5=L [2]. $07>< 7 B8< =528@VH5=>N 70;8H0TBLAO 
?@>1;5<0 >?B8<V70FVW ?@>4C:B82=>ABV Python-4>40B:V2 C >1<565=8E 
>1G8A;N20;L=8E A5@54>28I0E, B0:8E O: IoT-?@8AB@>W =0 107V ESP32 01> 
Raspberry Pi Zero, I> 287=0G0T =0?@O< ?>40;LH8E 4>A;V465=L. 

 5B>N @>1>B8 T @>7@>1:0 V <>45;N20==O 5:A?5@8<5=B0;L=>W IoT-

A8AB5<8 V7 70AB>AC20==O< <>28 Python 4;O @50;V70FVW ?>2=>3> F8:;C >1@>1:8 
40=8E 2V4 71>@C G5@57 A5=A>@8 4> 2V7C0;V70FVW V=D>@<0FVW C 251V=B5@D59AV, 7 
0:F5=B>< =0 28:>@8AB0==V ?@>B>:>;C MQTT 4;O :><C=V:0FVW. "A=>2=8< 
70240==O< 4>A;V465==O T 282G5==O 5D5:B82=>ABV Python-1V1;V>B5: 4;O 71>@C, 
?5@540GV, >1@>1:8 V 2V7C0;V70FVW 40=8E, 0=0;V7 >1<565=L ?@>4C:B82=>ABV B0 
28@>1;5==O @5:><5=40FV9 4;O @>7@>1=8:V2 IoT-4>40B:V2. 

' @>1>BV 28:>@8AB0=> <5B>4 5:A?5@8<5=B0;L=>3> <>45;N20==O V7 
70AB>AC20==O< 1V1;V>B5: MicroPython 4;O <V:@>:>=B@>;5@V2 ESP32, paho-mqtt 

4;O =0;0HBC20==O >1<V=C 40=8<8 G5@57 MQTT-1@>:5@ Eclipse Mosquitto, 0 
B0:>6 flask 4;O @>73>@B0==O 251A5@25@C 4;O 2V7C0;V70FVW 40=8E [134]. �;O 
>FV=:8 5D5:B82=>ABV 1C;8 28:>@8AB0=V <5B@8:8 H284:>ABV >1@>1:8 
?>2V4><;5=L, G0AC @50:FVW =0 ?>4VW, =020=B065==O =0 ?@8AB@>W B0 
5=5@3>A?>6820==O C @50;L=><C A5@54>28IV. 

#@0:B8G=5 4>A;V465==O 74V9A=N20;>AL G5@57 AB2>@5==O =525;8:>W IoT-

<5@56V, I> 2:;NG0;0 A5=A>@ B5<?5@0BC@8 DHT22, ?V4:;NG5=89 4> 
<V:@>:>=B@>;5@0 ESP32, =0 O:><C ?@0FN202 :>4 =0 MicroPython 4;O 71>@C B0 
?5@540GV 40=8E :>6=V 10 A5:C=4 G5@57 MQTT-?@>B>:>; 4> 1@>:5@0 Mosquitto, 
2AB0=>2;5=>3> =0 A5@25@V =0 107V Raspberry Pi 4. �0=V, I> =04E>48;8 =0 
A5@25@, >1@>1;O;8AL A:@8?B>< =0 Python 7 28:>@8AB0==O< 1V1;V>B5:8 paho-

mqtt, ?VA;O G>3> @57C;LB0B 282>482AO C 251V=B5@D59A G5@57 ;>:0;L=89 flask-

A5@25@. � @0<:0E 5:A?5@8<5=BC 4>A;V46C20;8AO G0A 70B@8<:8 <V6 ?5@540G5N 
40=8E V WE=L>N 2V7C0;V70FVTN, G0AB>B0 2B@0G5=8E ?0:5BV2 ?@8 7<V=V C<>2 
<5@56V B0 =020=B065==O =0 ?@>F5A>@ ESP32 V Raspberry Pi 4, @57C;LB0B8 G>3> 
=02545=> 2 B01;8FV 1. 

&01;8FO 1 - #0@0<5B@8 @>1>B8 5:A?5@8<5=B0;L=>W IoT-A8AB5<8 =0 
Python 

#0@0<5B@ �=0G5==O 
%5@54=O 70B@8<:0 4>AB02:8 40=8E 120 <A 
�B@0B0 ?>2V4><;5=L ?@8 =5AB01V;L=V9 <5@56V 2% 

%5@54=T =020=B065==O =0 ESP32 40% CPU 

%5@54=T =020=B065==O =0 Raspberry Pi 4 15% CPU 

 

 >45;L DC=:FV>=C20==O IoT-A8AB5<8, @>7@>1;5=>W =0 Python, 
?5@5410G0;0 ?>A;V4>2=5 ?@>E>465==O 40=8E 2V4 A5=A>@=>3> 2C7;0 4> 1@>:5@0 
MQTT V 40;V 4> 251A5@25@C 4;O >1@>1:8 B0 2V4>1@065==O 40=8E. #@>F5A 
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>1@>1:8 40=8E 2:;NG02 ?5@V>48G=89 71V@ ?>:07=8:V2 B5<?5@0BC@8, WE=N 
C?0:>2:C C JSON-D>@<0B, ?5@540GC G5@57 MQTT-1@>:5@, >1@>1:C 
?>2V4><;5=L A:@8?B>< Python =0 A5@25@V V ?5@540GC =0 251V=B5@D59A G5@57 
API. 

 >20 ?@>3@0<C20==O Python T =04728G09=> 5D5:B82=8< V=AB@C<5=B>< 
4;O H284:>W @>7@>1:8, B5ABC20==O B0 @>73>@B0==O ?@>B>B8?V2 IoT-A8AB5<, 
>A>1;82> 2 ?>T4=0==V 7 ?@>B>:>;>< MQTT 4;O >@30=V70FVW =04V9=>3> >1<V=C 
40=8<8, >4=0: ?@8 @>7@>1FV =5>1EV4=> 2@0E>2C20B8 >1<565==O @5AC@AV2 =0 
?@8AB@>OE B0 >?B8<V7C20B8 :>4 4;O 7<5=H5==O 70B@8<>: V A?>6820==O 
5=5@3VW. 

 

%#�%"� ���"$�%&�!"� ��&�$�&'$� 

1. MicroPython 3 Python for microcontrollers [Electronic resource]. 3 Mode 

of access: https://micropython.org/ 

2. Eclipse Paho MQTT Python Client [Electronic resource]. 3 Mode of 

access: https://www.eclipse.org/paho/index.php?page=clients/python/index.php 

3. Flask 3 Python web framework [Electronic resource]. 3 Mode of access: 

https://flask.palletsprojects.com/ 

4. MQTT Essentials 3 A Lightweight IoT Protocol [Electronic resource]. 3 
Mode of access: https://www.hivemq.com/mqtt-essentials/ 

 

 

'�� 004.3 

�CB:> �. ".1, �5;5=L>20 �./2, �@CH:> %.%.2 

1ABC4. 3@. �!&-614< !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

�'&�" �. "., ����!,"�� �./., �$',�" %.%. 
("$ '��!!/ VERILOG HDL ,���"!�� #$"��&'��!!/  

INTEL FPGA #$"��&��  

'=V:0;L=>N >A>1;82VABN V=B53@0;L=>W AE5<8 FPGA (0=3;. Field-

Programmable Gate Arrays) T <>6;82VABL, H;OE>< ?@>AB> ?5@570?8AC 
(?@>3@0<C20==O) WW 21C4>20=>W ?0<9OBV, @50;V7>2C20B8 2;0A=V F8D@>2V AE5<8. 
#@>B5, ?5@5?>=>N <>65 AB0B8 5B0? :><?V;OFVW HDL (0=3;. Hardware 
Description Language) >?8AC F8D@>2>3> ?@8AB@>N 2 ?@>3@0<=><C A5@54>28IV 
Quartus II. #@8G8=>N ?@>1;5<8 T =52@0EC20==O, V=AB@C<5=B0<8 ?>254V=:>2>W 
A8<C;OFVW HDL (=0?@8:;04, ModelSim-Altera), >1<565=L :><?V;OB>@0 Quartus. 
*5 ?@872>48BL 4> =5>1EV4=>ABV 2=5ce==O ACBBT28E <>48DV:0FV9 4> HDL 
>?8AC, I> <>65 709=OB8 2 45:V;L:0 @07V2 1V;LH5 G0AC, 0=V6 AB2>@5==O HDL 
>?8AC 157 2@0EC20==O >1<565=L :><?V;OB>@0 Quartus. �;O A:>@>G5==O G0AC 
AB2>@5==O HDL >?8AC =5>1EV4=> 2@0E>2C20B8 FV >1<565==O I5 =0 ?>G0B:C 
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9>3> AB2>@5==O. �;O FL>3> =5>1EV4=> 4>B@8<C20B8AO H01;>=V2 ?@>T:BC20==O 
HDL >?8AC. 

 5B>N @>1>B8 T D>@<C20==O H01;>=V2 ?@>T:BC20==O Verilog HDL, O:V 
2@0E>2CNBL >A>1;82>ABV :><?V;OB>@0 Quartus II ?@8 AB2>@5=V Intel/Altera 
FPGA ?@>T:BV2. � @57C;LB0BV 4>A;V465==O AD>@<>20=> B0:V H01;>=8 
5:A?5@8<5=B0;L=8< H;OE><. 

�=B53@>20=V 70A>18 ?V43>B>2:8 FPGA ?@>T:B 4> ?@>3@0<C20==O (Quartus 
:><?V;OB>@) 28AC20NBL >A=>2=V 28<>38 4> HDL >?8AC: 2 A?8A:C GCB;82>ABV =5 
<>6=0 2:07C20B8 >4=>G0A=> >18420 D@>=B8 4;O >4=>3> A83=0;C; >48= A83=0; 
=5 <>65 ?5@570?8AC20B8AO 2 45:V;L:>E ?0@0;5;L=8E 1;>:0E (=0?@8:;04, initial 
01> always).  

*V;L>2>N 5;5<5=B=>N 107>N T Intel/Altera FPGA Cyclone III 
(EP3C16F484C6), I> @>7B0H>20=0 =0 4@C:>20=V9 ?;0BV Terasic DE0. &><C, 
FPGA ?@>T:B :><?V;NTBLAO 2 ?@>3@0<=><C A5@54>28IV Quartus II 9.0. 

�0?@>?>=>20=> 420 ?V4E>48 4;O 704>2>;5==O 2V4?>2V4=8E 28<>3 
:><?V;OB>@0 Quartus 4> Verilog HDL >?8AC. �>65= ?V4EV4 ?5@5410G0T 
28:>@8AB0==O H01;>=C ?@>T:BC20==O =0 <>2V Verilog HDL, O:V 1C;> >B@8<0=> 
5:?5@8<5=B0;L=8< H;OE>< 2 @57C;LB0BV 4>A;V465==O. 

#5@H89 ?V4EV4 (;VAB8=3 1) 28@VHCT ?@>1;5<C @50;V70FVW <5E0=V7<C 
2V4AB565==O >4=>G0A=> ?>78B82=>3> B0 =530B82=>3> D@>=BV2 ?52=>3> A83=0;C. 
#@8:;04>< 70AB>AC20==O 40=>3> ?V4E>4C T ?@8AB@V9 :5@C20==O 7 <>6;82VABN 
?>2B>@=>3> 28:>=0==O 0;3>@8B<C 2 @07V 7<V=8 E>G0 1 >4=>3> 7 2EV4=8E 
>?5@0=4V2. 

 

�VAB8=3 1 3 ,01;>= 2V4AB565==O >1842>E D@>=BV2 A83=0;C D 
always @(<edge> clk) begin  
if(tmp_D != D) begin  
//BC5D4FVW, MB 68>BAGNFLEO CD8 7@VAV E87A4?G D 
end  
tmp_D <= D; 
end 

 

�@C389 ?V4EV4 28@VHCT ?@>1;5<C =0O2=>ABV >4=>G0A=> 45:V;L:>E 
?0@0;5;L=8E 1;>:V2, 2 O:8E ?5@570?8ACTBLAO ?52=89 A83=0;. #@8:;04>< 
70AB>AC20==O 40=>3> ?V4E>4C T @50;V70FVO <5E0=V7<C 2AB0=>2;5==O / A:840==O 
A83=0;C-?@0?>@0 f1, :>;8 2AB0=>2;5==O ?>28==5 2V41C20B8AO ?@8 >4=V9 ?>4VW 
(40;V 3 ?>4VO 2AB0=>2;5==O evSet), 0 A:840==O ?@8 V=HV9 (40;V 3 ?>A4VO 
A:840==O evRst). 

� FL><C H01;>=V 28:>@8AB>2CTBLAO A83=0;-?>A5@54=8: mid. *5 A83=0;, 
I> @503CT =0 ?>4VN evSet, V 2 B>9 65 G0A 7<V=0 FL>3> A83=0;C 2V4A;V4:>2CTBLAO 
V=H8< ?0@0;5;L=8< 1;>:>< (1;>: f1), I> 2V4?>2V40T ;8H5 70 2AB0=>2;5==O B0 
A:840==O ?@0?>@0 f1. C83=0; mid 28:>@8AB>2CTBLAO 4;O V=VFV0FVW ;8H5 >4=VTW 
4VW =04 ?@0?>@>< f1 (2 40=><C 28?04:C, 4VW 2AB0=>2;5==O, 1> A83=0; mid @503CT 
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=0 evSet). �=H0 4VO (A:840==O) @50;V7CTBLAO 2 A0<><C 1;>FV f1 H;OE>< 
@50;V70FVW <5E0=V7<C 2V4A;V4:>2C20==O ?>4VW evRst F8< 1;>:><. � BV;V FL>3> 
1;>:C @>7<VICTBLAO 02B><0B, O:89 28:>=CT ?5@5EV4 ?@8 ?>4VW evSet (=0 evSet 

@503CT A83=0; mid, 7<V=0 O:>3> 28:;8:0T ?5@5EV4) 01> evRst. �0728G09, 2 
:>6=><C V7 AB0=V2 FL>3> 02B><0B0 28:>=CTBLAO 4VO 2AB0=>2;5==O 01> A:840==O 
?@0?>@0 f1.  

#5@52V@5=> ?@0F5740B=VABL 40=8E ?V4E>4V2 H;OE>< ?@>3@0<C20==O 
2V4?>2V4=8E Verilog HDL H01;>=V2 =0 FV;L>2V9 FPGA. %D>@<C;L>20=> 
7030;L=V @5:><5=40FVW 4;O AB2>@5==O Intel/Altera FPGA ?@>T:BV2. 

�0?@>?>=>20=V ?V4E>48 B0 AD>@<C;L>20=V @5:><5=40FVW <>6CBL 1CB8 
28:>@8AB0=V O: ?@8 @>1>BV V7 70AB0@V;8<8 (=0?@8:;04, Cyclone III), B0: V 
ACG0A=8<8 <>45;O<8 Intel/Altera FPGA (=0?@8:;04, Cyclone 10 LP). 

#>@V2=O=> 7 VA=CNG8<8 [1], 70?@>?>=>20=V ?V4E>48 :@0I5 
<0AHB01CNBLAO ?@8 71V;LH5==V @>7@O4=>ABV A83=0;V2 A?8A:C GCB;82>ABV, 
2V4?>2V4=V Verilog HDL H01;>=8 <0NBL <5=H5 :V;L:VABL @O4:V2 >?8AC, WE 
;53H5 G8B0B8 B0 ?V4B@8<C20B8. 

� ?>40;LH8E 4>A;V465==OE ?;0=CTBLAO ?>@V2=OB8 VA=CNGV ?V4E>48 V7 
70?@>?>=>20=8<8 70 :V;L:VA=8<8 :@8B5@VO<8 @>7@0EC=:>28E ?0@0<5B@V2 
FPGA ?@>T:BV2 (=0?@8:;04, :V;L:VABL 28:>@8AB0=8E :>@8ABC20FL:8E 1;>:V2, 
70B@8<:8 @>7?>2AN465==O A83=0;V2, 5=5@3>A?>6820==O B0 V=H5). 

 

%#�%"� ���"$�%&�!"� ��&�$�&'$�  
1. Hildebrandt, R. The Pseudo Dual-Edge D-Flipflop. Dresden, Germany. 

URL: «http://www.ralf-hildebrandt.de/publication/pdf_dff/pde_dff.pdf» (40B0 
725@=5==O: 28.02.2025).  

 

 

'�� 004.94 
�5<G0= �.%.1, �>;C1 &.�.2, �5;5=L>20 �./2 
1ABC4. 3@. �!&-513< !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2:0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

�� +�! �.%., �"�'� &.�., ����!,"�� �./. 
��"+!�� %#"%�� ��$'��!!/ ��&" �&��"��!�  

#$"*�%"  %"$&'��!!/ #��'!��� 

�2B><0B87>20=V A8AB5<8 A>@BC20==O (�%%) ?@>F5A>< A>@BC20==O 
?0:C=:V2 H8@>:> 28:>@8AB>2CNBLAO =0 A:;040E @V7=>W A?5FV0;V70FVW V T 
:@8B8G=> 206;828<8 C ACG0A=8E C<>20E G5@57 3;>10;V70FVN ;>3VAB8:8, 
H284:5 7@>AB0==O 5;5:B@>==>W :><5@FVW B0 ?>B@51C 2 >?B8<V70FVW ;0=FN3V2 
?>AB0G0==O. �V 7@>AB0==O< >1AO3V2 B>20@>>1V3C, 28A>:>N :>=:C@5=FVTN B0 
28<>30<8 4> H284:>W 4>AB02:8 02B><0B870FVO A:;04V2 AB0T =5 ?@>AB> 
0:BC0;L=>N, 0 >1>2'O7:>2>N 4;O CA?VEC 1V7=5AC. &0:V A8AB5<8, O: ?@028;>, 



46 

A:;040NBLAO V7 270T<>?>2'O70=8E 5;5<5=BV2, 2:;NG0NG8 B@0=A?>@B=V A8AB5<8 
(:>=25T@8, @>1>B8), A8AB5<8 V45=B8DV:0FVW (HB@8E:>4-A:0=5@8, RFID), 
:>=B@>;L=V ?@8AB@>W (A5=A>@8, 28<V@N20;L=V <>4C;V) B0 V=HV 4>?><V6=V 
DC=:FV>=0;L=V 5;5<5=B8.  

�5@C20==O B0:8<8 A8AB5<0<8 <>6=0 @50;V7C20B8 =0 >A=>2V @V7=8E 
:5@CNG8E A8AB5<, 7>:@5<0 7 28:>@8AB0==O< ?@>3@0<>20=8E ;>3VG=8E 
V=B53@0;L=8E AE5< (#��%), I> 4>72>;OT 5D5:B82=> :5@C20B8 2AV<0 
:><?>=5=B0<8 A8AB5<8 B0 70157?5GC20B8 >1<V= 40=8<8 2 @568<V @50;L=>3> 
G0AC G5@57 �=B5@=5B @5G59. 

(C=:FV>=0;L=0 AB@C:BC@0 �%% E0@0:B5@87CTBLAO ?>A;V4>2=8< 
28:>=0==O< >4=>B8?=8E >?5@0FV9. &><C 02B>@0<8 1C;> 70?@>?>=>20=> ?V4EV4 
284V;5==O B0:8E B8?>28E >?5@0FV9 2 >:@5<V DC=:FV>=0;L=V 1;>:8, ?@87=0G5=V 
4;O 28:>=0==O 5;5<5=B0@=8E ?V4?@>3@0<. � @57C;LB0BV 28:>@8AB0==O 
>?8A0=>3> 1;>G=>3> ?V4E>4C ?@>F5A :5@C20==O �%% 72>48BLAO 4> :>>@48=0FVW 
DC=:FV>=C20==O 707=0G5=8E 1;>:V2. �;O 28@VH5==O FVTW 7040GV, 4>FV;L=> 
28:>@8AB>2C20B8 <V:@>?@>3@0<=89 ?@8AB@V9 :5@C20==O, A8=B57>20=89 2 
1078AV #��%.  

%B@C:BC@0 #��% 4>72>;OT @50;V7C20B8 2 <560E >4=>3> :@8AB0;C A8AB5<C 
:5@C20==O O: >:@5<8<8 1;>:0<8, B0: V 2AVTW A8AB5<8 2 FV;><C 7 <>6;82VABN 
?@8 ?>B@51V 71V;LH5==O @50;V7>20=8E 1;>G=8E AB@C:BC@ 4> =5>1EV4=>3> @V2=O. 

�8:>@8AB0==O #��% 4>72>;OT AB2>@N20B8 V=482V4C0;L=V @VH5==O, 
040?B>20=V 4> :>=:@5B=8E ?>B@51 ?V4?@8T<AB20, ?@8 FL><C <V=V<V7CNG8 
28B@0B8 =0 ?@>3@0<=5 70157?5G5==O B0 >1A;C3>2C20==O. 

�8:>@8AB0==O 1;>G=>W AB@C:BC@8 4>72>;OT A?@>AB8B8 ?@>F5A 
<0AHB01C20==O A8AB5<8 A>@BC20==O 4> =5>1EV4=8E @>7<V@V2 H;OE>< 
:><1V=0FVW 5;5<5=B0@=8E 1;>:V2 7V A2>W<8 ?V4?@>3@0<0<8, <>45@=V7CNG8 
;8H5 A8AB5<C 7030;L=>3> :5@C20==O. *5 4>72>;OT A:>@>B8B8 G0A>2V 28B@0B8 =0 
5B0?V ?@>T:BC20==O H;OE>< 28:>@8AB0==O >4=>B8?=8E AB@C:BC@=8E 
5;5<5=BV2. 
 

 

'�� 681.51 
 VIC:  . %.1, �>;C1 &.�.2, �5;5=L>20 �./.2 

1ABC4. 3@. �!&-511 !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

 �-'�  . %., �"�'� &.�., ����!,"�� �./. 
"��/� ��&" �&��"��!�) %�%&�  ��$'��!!/  

���$.���,!� � $"�"&� �  

�20@N20;L=89 @>1>B - F5 ?@><8A;>289 @>1>B, ?@87=0G5=89 4;O 
28:>=0==O 720@N20;L=8E >?5@0FV9, 2:;NG0NG8 @V70==O B0 =0?8;5==O. 
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�V4?>2V4=> 4> 287=0G5==O  V6=0@>4=>W >@30=V70FVW 7V AB0=40@B870FVW 
(ISO), ?@><8A;>2V @>1>B8, 7>:@5<0 720@N20;L=V, T 1030B>DC=:FV>=0;L=8<8, 
?@>3@0<>20=8<8 ?@8AB@>O<8 02B><0B8G=>3> :5@C20==O (<0=V?C;OB>@0<8) 7 
B@L><0 01> 1V;LH5 >AO<8 @CEC, ?@87=0G5=8<8 4;O 02B><0B870FVW ?@><8A;>28E 
?@>F5AV2. 

�;O 040?B0FVW 4> @V7=8E 70240=L, =0 >AB0==V9 >AV @>1>B0 70728G09 
@>7B0H>2CTBLAO <5E0=VG=89 V=B5@D59A (D;0=5FL), 4> O:>3> <>6=0 ?@8:@V?8B8 
@V7=><0=VB=V V=AB@C<5=B8 01> :V=F52V 28:>=02GV ?@8AB@>W. 

�;O V=B5;5:BC0;L=8E @>1>BV2 B0:>6 ?>28==V 1CB8 A8AB5<8 GCB;82>ABV, 
B0:V O: ;075@=V 40BG8:8 01> 40BG8:8 :0<5@8 B0 WE=V ?@8AB@>W :5@C20==O. 

%8AB5<8 :5@C20==O 720@N20;L=8<8 @>1>B0<8 - F5 A:;04=V :><?;5:A8, 
I> 70157?5GCNBL B>G=5 B0 5D5:B82=5 28:>=0==O 720@N20;L=8E >?5@0FV9. 
�>=8 2:;NG0NBL 2 A515 0?0@0B=V B0 ?@>3@0<=V :><?>=5=B8, O:V A?V;L=> 
?@0FNNBL 4;O 4>AO3=5==O 28A>:>W O:>ABV 720@=8E 7'T4=0=L. [1] 

�5@C20==O @CE>< @>1>B0 2:;NG0T 2 A515 ?@>3@0<C20==O B@0T:B>@VW @CEC 
720@N20;L=>3> ?0;L=8:0, :>=B@>;L H284:>ABV B0 ?>78FV>=C20==O. %CG0A=V 
A8AB5<8 28:>@8AB>2CNBL A:;04=V 0;3>@8B<8 4;O 70157?5G5==O B>G=>ABV B0 
?>2B>@N20=>ABV 720@N20;L=8E >?5@0FV9. %8AB5<8 :5@C20==O <0NBL B0:V 
>A=>2=V 2;0AB82>ABV: 

3 @53C;NNBL B0:V ?0@0<5B@8 720@N20==O, O: AB@C<, =0?@C30, H284:VABL 
?>40GV 4@>BC B0 28B@0B0 70E8A=>3> 307C. *5 4>72>;OT 70157?5G8B8 >?B8<0;L=V 
C<>28 4;O :>6=>3> :>=:@5B=>3> 720@N20;L=>3> ?@>F5AC. 

3 <>6CBL 2:;NG0B8 2 A515 40BG8:8 B0 A8AB5<8 <>=VB>@8=3C 4;O 
2V4AB565==O ?0@0<5B@V2 720@N20==O 2 @50;L=><C G0AV. *5 4>72>;OT 28O2;OB8 
B0 CAC20B8 ?>B5=FV9=V ?@>1;5<8 =0 @0==VE AB04VOE. 

3 <>6CBL V=B53@C20B8AO 7 V=H8<8 28@>1=8G8<8 A8AB5<0<8, B0:8<8 O: 
A8AB5<8 02B><0B87>20=>3> ?@>5:BC20==O (CAD) B0 A8AB5<8 C?@02;V==O 
28@>1=8FB2>< (MES). *5 4>72>;OT >?B8<V7C20B8 28@>1=8G89 ?@>F5A B0 
70157?5G8B8 28A>:C 5D5:B82=VABL. 

3 <>6CBL 2:;NG0NB8 2 A515 A8AB5<8 GCB;82>ABV, B0:V O: ;075@=V 40BG8:8 
01> 40BG8:8 :0<5@8 B0 WE=V ?@8AB@>W :5@C20==O, 4>72>;ONBL @>1>BC 
040?BC20B8AO 4> 7<V= C<>2 720@N20==O 2 @50;L=><C G0AV. 

�06;82> 707=0G8B8, I> A8AB5<8 :5@C20==O 720@N20;L=8<8 @>1>B0<8 
?>ABV9=> 24>A:>=0;NNBLAO, I> 4>72>;OT 4>AO3B8 1V;LH 28A>:>W O:>ABV 
720@=8E 7'T4=0=L, ?V428I8B8 ?@>4C:B82=VABL B0 157?5:C. 

%CG0A=V 720@N20;L=V @>1>B8 28:>@8AB>2CNBL @V7=><0=VB=V A8AB5<8 
:5@C20==O, :>6=0 7 O:8E <0T A2>W >A>1;82>ABV B0 AD5@8 70AB>AC20==O. %5@54 
>A=>2=8E B8?V2 <>6=0 284V;8B8 ?@>3@0<>20=V A8AB5<8 =0 107V PLC B0 +#', 
040?B82=V A8AB5<8 72>@>B=>3> 72'O7:C, 0 B0:>6 V=B5;5:BC0;L=V A8AB5<8 7 
28:>@8AB0==O< HBCG=>3> V=B5;5:BC. �>65= ?V4EV4 <0T A2>W ?5@52038 B0 
>1<565==O, I> 287=0G0NBL AD5@8 WE =095D5:B82=VH>3> 70AB>AC20==O. 
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#@>3@0<>20=V ;>3VG=V :>=B@>;5@8 (PLC), B0:V O: Siemens SIMATIC S7-

1500 01> Allen-Bradley ControlLogix, T >A=>2>N 1030BL>E 02B><0B87>20=8E 
720@N20;L=8E ;V=V9. �>=8 2V4<V==> ?V4E>4OBL 4;O :5@C20==O ?>A;V4>2=8<8 
>?5@0FVO<8, 45 206;820 =04V9=VABL V AB01V;L=VABL. PLC ;53:> V=B53@CNBLAO 7 
SCADA-A8AB5<0<8 V 4>72>;ONBL AB2>@N20B8 A:;04=V ;>3VG=V 0;3>@8B<8 
:5@C20==O. "4=0: WE 3=CG:VABL >1<565=0 ?@8 @>1>BV 7V A:;04=8<8 
B@0T:B>@VO<8 @CEC, I> ?>B@51CT 4>40B:>2>3> ?@>3@0<C20==O 4;O 040?B0FVW 4> 
=>28E 70240=L. 

+8A5;L=5 ?@>3@0<=5 :5@C20==O (+#'), ?@54AB02;5=5 B0:8<8 A8AB5<0<8 
O: Fanuc CNC 01> KUKA KRC4, T V450;L=8< @VH5==O< 4;O A5@V9=>3> 
28@>1=8FB20 >4=0:>28E 45B0;59. +#' 70157?5GCT 28A>:C B>G=VABL 
?>78FVN20==O (4> ±0,1 <<) V 4>72>;OT 715@V30B8 A>B=V ?@>3@0< 720@N20==O. 
#@>B5 B0:V A8AB5<8 ?>30=> ?@8AB>A>20=V 4> @>1>B8 7 =5AB0=40@B=8<8 
45B0;O<8, >A:V;L:8 1C4L-O:V 7<V=8 2 :>=AB@C:FVW 28<030NBL B@820;>3> 
?5@5=0;0HBC20==O. 

�40?B82=V A8AB5<8 :5@C20==O, B0:V O: ;075@=5 AB565==O 70 AB8:>< (Seam 
Tracking) 2V4 SICK 01> Meta Vision Systems, 4>72>;ONBL :><?5=AC20B8 
=5B>G=>ABV ?>78FVN20==O 2 @50;L=><C G0AV. �>=8 >A>1;82> 5D5:B82=V ?@8 
@>1>BV 7 =5@V2=8<8 ?>25@E=O<8 01> A:;04=8<8 35><5B@VO<8 AB8:V2. &5@<VG=V 
A8AB5<8 :>=B@>;N, =0?@8:;04 FLIR A615 01> Amada Miyachi AI-Adaptive 

Welding, 4>72>;ONBL 70?>1V30B8 ?5@53@V2C B0 45D>@<0FVO< <0B5@V0;V2. "4=0: 
B0:V A8AB5<8 28<030NBL 4>40B:>2>3> >1;04=0==O V @5B5;L=>W :0;V1@C20==O. 

!091V;LH ?5@A?5:B82=8<8 T V=B5;5:BC0;L=V A8AB5<8 :5@C20==O =0 
>A=>2V HBCG=>3> V=B5;5:BC. &0:V @VH5==O, O: FANUC FIELD System 01> IBM 
Watson 4;O 720@N20==O, 0=0;V7CNBL 25;8:V <0A828 40=8E V <>6CBL 
?@>3=>7C20B8 >?B8<0;L=V ?0@0<5B@8 720@N20==O. �><?'NB5@=89 7V@ (Cognex 
VisionPro, Keyence CV-X Series) 4>72>;OT ?@>2>48B8 <8BBT289 :>=B@>;L 
O:>ABV H2V2. )>G0 B0:V A8AB5<8 28<030NBL 7=0G=8E V=25AB8FV9 V 25;8:8E 
>1AO3V2 40=8E 4;O =02G0==O, 2>=8 2V4:@820NBL =>2V <>6;82>ABV 4;O ?>2=VABN 
02B>=><=>3> 720@N20==O. 

 

%#�%"� ���"$�%&�!"� ��&�$�&'$�  

1. JHY Robotic. What is a welding robot and how to use a welding robot? 3 
Mode of access: http://uk.jhyrobotic.com/news/what-is-a-welding-robot-and-how-

to-use-a-welding-robot/. 

 

 

 

 

 

 

http://uk.jhyrobotic.com/news/what-is-a-welding-robot-and-how-to-use-a-welding-robot/
http://uk.jhyrobotic.com/news/what-is-a-welding-robot-and-how-to-use-a-welding-robot/
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'�� 004.02 

�;5:?5@>2 �.�.1, �8@8G5: �.�.2 
1 ABC4. 3@. �!&-512A? !' «�0?>@V7L:0 #>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 #>;VB5E=V:0» 

����#�$"� �.�., ��$�+�� �.�. 
 �&"�� "#&� ���*�� #$"#'%�!"� ���&!"%&�  
� ���$"&"��) �" #'.&�$!�)  �$���) 

%CG0A=V B5E=>;>3VW 1574@>B>28E :><?9NB5@=8E <5@56, B0:V O: Wi-Fi, 

4G/5G B0 IoT-A8AB5<8, 2V4V3@0NBL :;NG>2C @>;L C 70157?5G5==V H284:>3> 
4>ABC?C 4> 40=8E C @V7=8E AD5@0E 3 2V4 4><0H=L>3> 28:>@8AB0==O 4> 
70AB>AC20==O WE =0 >19T:B0E ?@><8A;>2>ABV [1]. #@>B5, 7@>AB0==O :V;L:>ABV 
?@8AB@>W2 V >1AO3C 40=8E, ?@872>48BL 4> ?5@520=B065==O B0:8E <5@56, I> 
7=86CT WE ?@>?CA:=C 740B=VABL V ?>3V@HCT O:VABL >1A;C3>2C20==O [2].  5B>N 
@>1>B8 T ?@>2545==O 4>A;V465=L, 0=0;V7 <5B>4V2 >?B8<V70FVW ?@>?CA:=>W 
740B=>ABV B5E=>;>3V9 V AB0=40@BV2 1574@>B>28E <5@56, 281V@ B0 28:>@8AB0==O 
WE ?@8 ?V428I5==V ?@>4C:B82=>ABV ?5@540GV 40=8E. "19T:B>< 4>A;V465==O T 
?@>F5A ?5@540GV 40=8E C 1574@>B>28E <5@560E, 0 ?@54<5B>< 3 <5B>48 B0 
0;3>@8B<8, A?@O<>20=V =0 >?B8<V70FVN ?@>?CA:=>W 740B=>ABV. 

�;O ?V428I5==O ?@>?CA:=>W 740B=>ABV 1574@>B>28E <5@56 
70AB>A>2CNBLAO @V7=V <5B>48 [3]. "4=8< 7 >A=>2=8E T <5B>4 040?B82=>3> 
:5@C20==O G0AB>B=8< A?5:B@><. �V= 4>72>;OT 48=0<VG=> @>7?>4V;OB8 G0AB>B8 
<V6 ?@8AB@>O<8 70;56=> 2V4 =020=B065==O B0 ?0@0<5B@V2 DV78G=>3> 
A5@54>28I0. %B0=40@B Wi-Fi 6 (802.11ax), =0?@8:;04, 28:>@8AB>2CT 
B5E=>;>3VN OFDMA (Orthogonal Frequency Division Multiple Access), O:0, 7 
<5B>N >4=>G0A=>3> >1A;C3>2C20==O 45:V;L:>E :>@8ABC20GV2, @>74V;OT :0=0; 
=0 ?V4:0=0;8 [4]. �=H8< <5B>4>< T B5E=>;>3VO MIMO (Multiple Input Multiple 
Output) (@8A. 1). *59 <5B>4, ?@8 ?5@540GV B0 ?@89><C 40=8E, 28:>@8AB>2CT 
>4=>G0A=> 45:V;L:0 0=B5=, I> 4>72>;OT 71V;LH8B8 ?@>?CA:=C 740B=VABL 
:0=0;C ?5@540GV 157 @>7H8@5==O G0AB>B=>3> 4V0?07>=C. � ACG0A=8E <5@560E 
B5E=>;>3VO MIMO, 70728G09, G0AB> 70AB>A>2CTBLAO =0 <0@H@CB870B>@0E V 2 
107>28E AB0=FVOE, O:V ?V4B@8<CNBL B5E=>;>3VW 5G [5]. ' O:>ABV B@5BL>3> 
<5B>4C, @>73;O=5<> 0;3>@8B<8 @>7?>4V;C @5AC@AV2 C @50;L=><C G0AV, O:V 
107CNBLAO =0 0=0;V7V ?>B>G=>3> AB0=C <5@56V. !091V;LH ?>H8@5=8<8 T 
0;3>@8B<8 ?;0=C20==O, >4=8< 7 O:8E T ?@>?>@FV9=>-A?@0254;8289 @>7?>4V; 
PFS (Proportional Fair Scheduling), I> >?B8<V7CT 4>ABC? ?@8AB@>W2 4> :0=0;C 
729O7:C, 2@0E>2CNG8 WE 28<>38 4> ?@>?CA:=>W 740B=>ABV B0 ?@V>@8B5B8 40=8E, 
O:V ?5@540NBLAO 2 <5@56V. �;O 0=0;V7C 5D5:B82=>ABV =02545=8E <5B>4V2, 
A8AB5<=V 04<V=VAB@0B>@8 G0AB> 28:>@8AB>2CNBL V=AB@C<5=B8 A8<C;OFVW 
(<5@5652>3> <>45;N20==O). �> B0:8E <>65<> 2V4=5AB8 ?@>3@0<=V 70AB>AC=:8 
NS-3 01> MATLAB. NS-3 4>72>;OT <>45;N20B8 1574@>B>2C <5@56C 7 
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45:V;L:><0 2C7;0<8, 70AB>A>2CNG8 B5E=>;>3VN MIMO B0 ?>@V2=N20B8 
@50;L=C ?@>?CA:=C 740B=VABL s7 107>2>N :>=DV3C@0FVTN [6].  

 

 
$8AC=>: 1 3 %E5<0 @>1>B8 B5E=>;>3VW MIMO C 1574@>B>2V9 <5@56V 
!02545<> ?@8:;04 :>4C 4;O 107>2>W A8<C;OFVW 2 A8AB5<V NS-3: 
#include "ns3/core-module.h" 
#include "ns3/network-module.h" 
#include "ns3/wifi-module.h" 
#include "ns3/mobility-module.h" 
 
using namespace ns3; 
 
int main() { 
    NodeContainer wifiNodes; 
    wifiNodes.Create(5); // 5 6G7?V6 G @5D56V 
 
    WifiHelper wifi; 
    wifi.SetStandard(WIFI_STANDARD_80211ax); // �8>BD8EF4AAO Wi-

Fi 6 
    wifi.SetRemoteStationManager("ns3::IdealWifiManager"); 
 
    NetDeviceContainer devices = wifi.Install(PhyHelper, 

MacHelper, wifiNodes); 
 
    Simulator::Run(); 
    Simulator::Destroy(); 
    return 0; 
} 
 

�> ?5@5203 <5B>4V2 >?B8<V70FVW 2V4=>A8<>: 71V;LH5==O ?@>?CA:=>W 
740B=>ABV (MIMO <>65 ?>42>WB8 H284:VABL ?5@540GV 40=8E); 7<5=H5==O 
70B@8<>: 0 ?V428I5==O AB01V;L=>ABV 79T4=0==O; 5D5:B82=5 28:>@8AB0==O 
G0AB>B=>3> A?5:B@C (@8A. 2). ' B>9 65 G0A =54>;V:0<8 T: 28A>:0 A:;04=VABL 
@50;V70FVW (?>B@510 2 4>40B:>28E 0=B5=0E ?@8 70AB>AC20==V B5E=>;>3VW MIMO); 
71V;LH5==O 5=5@3>A?>6820==O ?@8AB@>W2; =5>1EV4=VABL B>G=>3> 
=0;0HBC20==O 0;3>@8B<V2 4;O C=8:=5==O :>=D;V:BV2 ?@8 @>7?>4V;V @5AC@AV2. 
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$8AC=>: 2 3 #@>?CA:=0 740B=VABL <5@56V 7 MIMO B0 157 

 

' E>4V 4>A;V465==O @>73;O=CB> >A=>2=V <5B>48 >?B8<V70FVW ?@>?CA:=>W 
740B=>ABV 1574@>B>28E <5@56: 040?B82=5 :5@C20==O A?5:B@><; B5E=>;>3VN 
MIMO B0 0;3>@8B<8 @>7?>4V;C @5AC@AV2. *V ?V4E>48 T 206;828<8 ?@8 

?@>T:BC20==V ACG0A=8E <5@56 ?5@540GV 40=8E, O:V 740B=V ?V4B@8<C20B8 28A>:V 
=020=B065==O B0 70157?5GC20B8 AB01V;L=C @>1>BC <5@56V 2 FV;><C. #8B0==O 
>?B8<V70FVW ?@>?CA:=>W 740B=>ABV :0=0;V2 729O7:C 70;8H0NBLAO 0:BC0;L=8<8 

70240==O<8 4;O ?>40;LH>3> 4>A;V465==O, >A>1;82> 7 C@0EC20==O< H284:>3> 
@>728B:C B5E=>;>3V9 5G B0 �=B5@=5BC @5G59. 

 

%#�%"� ���"$�%&�!"� ��&�$�&'$� 

1. Ejaz W., Internet of Things (IoT) in 5G wireless communications. / Ejaz 

W., Anpalagan A., Imran M. A., Jo M., Naeem M., Qaisar S. B., Wang W. // IEEE 

access. 3 2016. 3 Vol. 4. 3 P. 10310-10314. 

2. Haupt R. L. Wireless Communications Systems: An Introduction. // John 

Wiley & Sons, 3 2019. 3 432 p. 

3. Goldsmith A. Wireless Communications. // Cambridge University Press, 3 
2005. 3 674 p. 

4. Bellalta B. IEEE 802.11 ax: High-efficiency WLANs / Bellalta B. // IEEE 

wireless communications.3 2016. 3 Vol. 23. 7. 1. 3 $. 38-46. 

5. Al-Sarawi S., Internet of Things (IoT) communication protocols. / Al-

Sarawi S., Anbar M., Alieyan K., Alzubaidi M. // 8th International conference on 

information technology (ICIT). 3 IEEE, 2017. 3 P. 685-690. 

6. Nielsen B. Comparative Analysis of Uppaal SMC ns-3 and 

MATLAB/Simulink. / Nielsen B. // Engineering of Computer-Based Systems: 8th 

International Conference, ECBS 2023, Västerås, Sweden, October 16318, 2023, 3 
Proceedings. Springer Nature, 2023. 3 Vol. 14390. 3 P. 153. 
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'�� 004.048 

�5;8G:> �.�.1, �8@8G5: �.�.2 
1 ABC4. 3@. �!&7-513 !' «�0?>@V7L:0 #>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 #>;VB5E=V:0» 

����+�" �.�., ��$�+�� �.�. 
��&" �&���*�/  �$�����) "#�$�*�� ��  

��%&"%'��!!/  PYTHON �����"&�� PEXPECT &� PARAMIKO 

�2B><0B870FVO :5@C20==O A5@25@0<8 B0 2V440;5=8<8 7'T4=0==O<8 T 
206;828< 0A?5:B>< 04<V=VAB@C20==O <5@56 [1]. �8:>@8AB0==O 
A?5FV0;V7>20=8E 1V1;V>B5: 4>72>;OT A?@>AB8B8 28:>=0==O @CB8==8E 70240=L, 
B0:8E O:: 4>ABC? 4> A5@25@V2; 28:>=0==O :><0=4; ?5@540G0 D09;V2 B>I> [2]. 
%5@54 =09?>?C;O@=VH8E V=AB@C<5=BV2 4;O 02B><0B870FVW, C <>2V 
?@>3@0<C20==O Python, <0T<> 1V1;V>B5:8 Pexpect B0 Paramiko [3].  5B>N 
@>1>B8 T ?@>2545==O 4>A;V465=L B0, =0 >A=>2V ?@>2545=>3> 0=0;V7C, 
287=0G5==O <>6;82>AB59 B0 >A>1;82>AB59 28:>@8AB0==O <>4C;V2 Pexpect B0 
Paramiko ?@8 02B><0B870FVW :5@C20==O A5@25@0<8 V 28:>=0==O <5@56528E 
>?5@0FV9. "19T:B>< 4>A;V465==O T ?@>F5A 02B><0B870FVW <5@56528E >?5@0FV9 
V7 70AB>AC20==O< <>4C;V2 Pexpect B0 Paramiko. #@54<5B>< T <5B>48 B0 
?@>3@0<=V 70A>18 02B><0B870FVW :5@C20==O A5@25@0<8 V 28:>=0==O< 
<5@56528E >?5@0FV9.  

Pexpect T 1V1;V>B5:>N, O:0 70728G09 70AB>A>2CTBLAO 4;O 02B><0B870FVW 
?@>F5AV2 270T<>4VW V7 V7 <5@56528<8 4>40B:0<8, O:V ?@0FNNBL 2 
B5@<V=0;L=><C @568<V: SSH, FTP, Telnet, B>I>. �>=0 4>72>;OT 
28:>@8AB>2C20B8 A:@8?B8, O:V V<VBCNBL ?>254V=:C :>@8ABC20G0 ?@8 9>3> 
270T<>4VW V7 :><0=4=8< @O4:>< B0 >1<V=NNBLAO 40=8<8 V7 70AB>AC=:0<8 G5@57 
<5@5652V 79T4=0==O. "A=>2=8<8 DC=:FVO<8 1V1;V>B5:8 Pexpect T 
02B><0B87>20=89 70?CA: ?@>F5AV2, 22545==O :><0=4 V >1@>1:0 282>4C [2]. ' 
B>9 65 G0A Paramiko T 1V1;V>B5:>N, O:0 @50;V7CT 70AB>AC20==O ?@>B>:>;C SSH 
?@8 2V440;5=><C :5@C20==V A5@25@0<8. *O 1V1;V>B5:0 70157?5GCT AB2>@5==O 
157?5G=>3> 7'T4=0==O B0 28:>=0==O :><0=4 =0 A5@25@V, 0 B0:>6 4>72>;OT 
?5@54020B8 D09;8 <V6 ;>:0;L=8< B0 2V440;5=8< :V=F528<8 ?@8AB@>O<8 [3]. 
!02545<> ?@8:;04 O: <>6=0 28:>@8AB>2C20B8 1V1;V>B5:C Pexpect ?@8 
02B><0B870FVW 270T<>4VW V7 2V440;5=8< A5@25@><, 70AB>A>2CNG8 SSH:  

 
import pexpect 
child = pexpect.spawn('ssh car@10.11.5.1') 
child.expect('pass:') 
child.sendline('yourpass') 
&&&&&. 
child.sendline('exit') 
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� B>9 65 G0A, Paramiko 4>72>;OT AB2>@N20B8 157?5G=V 7'T4=0==O 70 
4>?><>3>N SSH, 0 B0:>6 :>?VN20B8 D09;8 28:>@8AB>2CNG8 SFTP. !02545<> 
?@8:;04, O:89 <>6=0 28:>@8AB>2C20B8, 70AB>A>2CNG8 1V1;V>B5:C Paramiko 
?@8 ?5@540GV D09;V2 G5@57 SFTP: 

 
import paramiko 
ssh = paramiko.SSHClient() 
ssh.set_missing_host_key_policy(paramiko.AutoAddPolicy()) 
ssh.connect("10.11.5.1", username="car", 

password="yourpass") 
sftp = ssh.open_sftp() 
sftp.put("local.txt", "remote.txt") 
sftp.close() 
ssh.close() 

"1842V 1V1;V>B5:8 <0NBL A2>W ?5@52038 B0 =54>;V:8. Pexpect T 1V;LH 
3=CG:8< ?@8 28:>=0==V A:;04=8E V=B5@0:B82=8E 70240=L, 0;5 1V;LH A:;04=8< 
?@8 28:>@8AB0==V 9>3> 4;O ?@>AB8E AF5=0@VW2 [1]. Paramiko T ?@>ABVH8< C 
28:>@8AB0==V 4;O =5V=B5@0:B82=8E 70240=L V 7>2AV< =5 28:>@8AB>2CTBLAO ?@8 
V=B5@0:B82=V9 270T<>4VW. &><C 281V@ <V6 <>4C;O<8 Pexpect B0 Paramiko 
70;568BL 2V4 :>=:@5B=8E ?>B@51 02B><0B870FVW. ' :>=B5:ABV Windows, 
Paramiko G0AB> T :@0I8< 281>@>< 4;O 02B><0B870FVW SSH [2]. �8:>@8AB0==O 
72>@>B=>3> BC=5;N 2 Paramiko 4>72>;OT AB2>@N20B8 157?5G=V 7'T4=0==O <V6 
;>:0;L=8< ?@8AB@>T< B0 2V440;5=8<8 A5@25@0<8 [3]. *5 >A>1;82> :>@8A=> 
4;O 70157?5G5==O 70E8I5=>3> 4>ABC?C 4> 2V440;5=8E @5AC@AV2, O:V =54>ABC?=V 
157?>A5@54=L> G5@57 �=B5@=5B.  

�0 @57C;LB0B0<8 4>A;V465==O, <>6=0 7@>18B8 28A=>2>:, I> 
:><1V=>20=89 ?V4EV4 4> 02B><0B870FVW V7 28:>@8AB0==O< <>4C;V2 Pexpect B0 
Paramiko T >?B8<0;L=8< ?@8 28:>=0==O @V7=8E 70240=L. �81V@ V=AB@C<5=BC 
70;568BL 2V4 A?5F8DV:8 7040G B0 C<>2 28:>@8AB0==O. ' 45O:8E 28?04:0E, 
28:>@8AB0==O >1>E V=AB@C<5=BV2 C :><1V=0FVW <>65 7=0G=> ?V428I8B8 
5D5:B82=VABL B0 =04V9=VABL ?@>F5AV2, O:V 70AB>A>2CNBL 02B><0B870FVN. &0:8< 
G8=><, Pexpect B0 Paramiko ?@>4>26CNBL 70;8H0B8AO 206;828<8 
V=AB@C<5=B0<8 4;O 02B><0B870FVW <5@56528E >?5@0FV9, B><C WE 70AB>AC20==O 
040?B>20=> ?V4 @V7=V ?>B@518 @>7@>1=8:V2, <5@56528E V=65=5@V2 B0 
04<V=VAB@0B>@V2 A8AB5<.  

 

%#�%"� ���"$�%&�!"� ��&�$�&'$� 

1. Ratan A., Python network programming: conquer all your networking 

challenges with the powerful python language. / Ratan A., Chou E., Kathiravelu P., 

Sarker, M. F. // Packt Publishing Ltd, 2019. 3 740 A. 
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2. Chou E., Python Networking: Your one-stop solution to using Python for 

network automation, programmability, and DevOps. / Chou E., Kennedy M., 

Whaley M // Packt Publishing Ltd, 2020. 576 A. 
3. Sharma P. K., Security Optimization Through Programmability and 

Flexibility in Software-Defined Networking: A Novel Approach. Computational 

Intelligence in Analytics and Information Systems. / Sharma P. K., Tyagi S. S. // 

Apple Academic Press, 2023. 3 P. 427-446. 

 

 

'�� 004.92 

�5B<0= %.�.1, �8@8G5: �.�.2 
1 ABC4. 3@. �!&-511 !' «�0?>@V7L:0 #>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 #>;VB5E=V:0» 

��& �! %.�., ��$�+�� �.�. 
���"$�%�!!/ ,����$�� ��/ %&����"��!�) %*�! 

$50;V70FVO B0 >?B8<V70FVO H5945@V2 4;O AB8;V7>20=8E AF5= T 206;82>N 
A:;04>2>N ACG0A=>W :><?9NB5@=>W 3@0DV:8, >A:V;L:8 4>72>;OT =5 ;8H5 
?>:@0I8B8 ?@>4C:B82=VABL, 0 9 2?;820B8 =0 A?@89=OBBO AF5=8 [1]. ,5945@8 
28ABC?0NBL V=AB@C<5=B>< EC4>6=L>3> ?@54AB02;5==O, 287=0G0NG8 
>A2VB;5==O, :>;L>@>2C ?0;VB@C B0 2V7C0;L=V 5D5:B8, I> ?5@540NBL ?52=89 
=0AB@V9 01> 5<>FVN [2]. �024O:8 ?@028;L=V9 >?B8<V70FVW, C=V:0;L=89 AB8;L 
4>AO30TBLAO 157 =04<V@=>3> =020=B065==O =0 3@0DVG=89 ?@>F5A>@, I> T 
>A>1;82> 206;828< ?@8 28:>@8AB0==V V=B5@0:B82=8E 70AB>AC=:V2 [3]. 

%B8;V70FVO AF5=8 G5@57 H5945@8 4>72>;OT 7<V=N20B8 WW A?@89=OBBO, 
?V4:@5A;NNG8 :;NG>2V 5;5<5=B8 B0 =040NG8 W9 V=482V4C0;L=>ABV. &><C 
?@>2545==O 4>A;V465=L T 0:BC0;L=8< 4;O @>7@>1=8:V2, O:V AB2>@NNBL 5D5:B=V 
9 0B<>AD5@=V 2V7C0;L=V A2VB8 [1].  5B>N @>1>B8 T ?@>2545==O 4>A;V465=L, 
0=0;V7, @50;V70FVO B0 >?B8<V70FVO AB8;V7>20=8E H5945@V2 C A5@54>28IV Godot, 
I> 4>72>;8BL 7<V=N20B8 A?@89=OBBO >4=VTW 9 BVTW 6 AF5=8, 7040NG8 @V7=89 
=0AB@V9 B0 28:>@8AB>2CNG8 ?@89><8 environmental storytelling. $>1>B0 
A?@O<>20=0 =0 AB2>@5==O 5D5:B82=8E 3@0DVG=8E @VH5=L, O:V ?5@54020B8<CBL 
5<>FV9=89 V EC4>6=V9 E0@0:B5@ AF5=8 157 7=0G=>3> =020=B065==O =0 
?@>4C:B82=VABL. �>A;V465==O 2:;NG0T 0=0;V7 ACG0A=8E <5B>4V2 >?B8<V70FVW 
H5945@V2 B0 ?>HC: 10;0=AC <V6 AB8;V70FVTN V 5D5:B82=8< 28:>@8AB0==O< 
@5AC@AV2. $57C;LB0B>< <0T AB0B8 =01V@ H5945@V2, O:V <>6=0 V=B53@C20B8 C 
?@>T:B8 V7 @V7=8<8 2V7C0;L=8<8 AB8;O<8, 715@V30NG8 ?@8 FL><C >?B8<0;L=C 
?@>4C:B82=VABL [4]. 

�;O 4>AO3=5==O ?>AB02;5=>W <5B8 A?>G0B:C =5>1EV4=> AB2>@8B8 107>2C 
AF5=C 2 Godot, I> 28:>@8AB>2CTBLAO O: >A=>20 ?@8 B5ABC20==O AB8;V7>20=8E 
H5945@V2 [4]. %F5=0 <0B8<5 <V=V<0;L=V 7<V=8 2 3D-<>45;OE, >A:V;L:8 
3>;>2=89 0:F5=B @>18BLAO A0<5 =0 3@0DVG=V 5D5:B8. $50;V70FVO H5945@V2, 
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:>65= 7 O:8E 7<V=N20B8<5 A?@89=OBBO AF5=8, ?;0=CTBLAO V7 2?;82>< =0 WW 
0B<>AD5@C B0 ?V4B@8<:>N 5<>FV9=>3> 7010@2;5==O. *5 <>6CBL 1CB8 5D5:B8, 
O:V V<VBCNBL @V7=V EC4>6=V AB8;V, G0A 4>18, 7<V=C =0AB@>N G8 =02VBL VAB>@8G=V 
=0?@O<8. ":@5<89 5B0? @50;V70FVW ?5@5410G0T >?B8<V70FVN H5945@V2, 7 <5B>N 
4>AO3=5==O 2V4<V==>3> 2V7C0;L=>3> @57C;LB0BC 157 7=0G=>3> =020=B065==O =0 
?@>4C:B82=VABL [5]. "?B8<V70FVO ?5@5410G0T <V=V<V70FVN >1G8A;5=L C 
?V:A5;L=><C B0 25@H8==><C H5945@0E, 28:>@8AB0==O B5:ABC@=8E 0B;0AV2, 
5D5:B82=5 C?@02;V==O >A2VB;5==O< V 70BV=5==O< (@8A. 1). ' ?V4AC<:C :>65= 
AB2>@5=89 H5945@ <0T ?@0FN20B8 7 G0A>< @5=45@8=3C =5 1V;LH5 =V6 5 <A, I> 
T 206;82>N C<>2>N 4;O 70157?5G5==O AB01V;L=>W ?@>4C:B82=>ABV AF5=8 [6].   

 

 
$8AC=>: 1 3 %F5=0 4> B0 ?VA;O ?>AB-?@>F5AV=3C  

 

� ?@>F5AV ?@>2545==O 4>A;V465=L B0 @50;V70FVW A8AB5<8, AB2>@5=> 
45:V;L:0 H5945@V2, :>65= V7 O:8E AB8;V7C20B8<5 AF5=C ?>-@V7=><C. #5@H8< T 
Dither Shader O:89, ?@8 V<VB0FVW 3@040FV9 :>;L>@C 70 4>?><>3>N ?0B5@=V2, I> 
=0304CNBL AB8;L AB0@8E 48A?;5W2 01> ?@8=B5@V2, 28:>@8AB>2CT B5E=V:C 
4V75@8=3C. �@C38< T Volumetric Light Shader, O:89 4>40T 5D5:B >19T<=>3> 
A2VB;0 B0 @>7AVN20==O, AB2>@NNG8 0B<>AD5@=89 283;O4 AF5=8. Cell Shader 
@50;V7CT B5E=V:C toon shading, O:0 =040T >19T:B0< 283;O4 =0<0;L>20=>W 
3@0DV:8, AE>6>W =0 0=V<5 01> :><V:A8 (@8A. 2). 
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(MITM), A>FV0;L=C V=65=5@VN, H:V4;82V ?@>3@0<8 B0 0B0:8 =0 
:>=DV45=FV9=VABL. ' B01;8FV 1 =02545=V> ?@8:;048 >A=>2=8E 0B0: B0 WE >?8A, 
I> 4>72>;OT :@0I5 7@>7C<VB8 <5E0=V7<8 703@>7 B0 WE 2?;82 =0 
:>@8ABC20GV2 [2]. 

%5@54 =091V;LH ?>H8@5=8E <5B>4V2 0B0: <>6=0 284V;8B8 AB2>@5==O 
DVH8=3>28E A09BV2, I> V<VBCNBL A?@026=V <5A5=465@8. ":@V< FL>3>, VA=CT 
@878: 0B0: G5@57 70@065=V D09;8, 0 B0:>6 5:A?;C0B0FVN A;01:8E ?0@>;V2 
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:>@8ABC20GV2, I> <>65 ?@8725AB8 4> =5A0=:FV>=>20=>3> 4>ABC?C 4> WE=VE 
>1;V:>28E 70?8AV2. 

!0 @8AC=:C 1 ?@54AB02;5=0 AE5<0 ?@>2545==O DVH8=3>2>W 0B0:8, 0 C 
B01;8FV 1 3 ?@8:;048 >A=>2=8E 0B0: B0 WE >?8A. 

&01;8FO 1 3 #@8:;048 >A=>2=8E 0B0: B0 WE >?8A 

�84 0B0:8 "?8A 

(VH8=3 ,0E@09AB2>, A?@O<>20=5 =0 28:@045==O 
40=8E :>@8ABC20GV2 

MITM 
#5@5E>?;5==O :><C=V:0FVW <V6 42><0 
AB>@>=0<8 

�;>< H8D@C20==O �8:>@8AB0==O 2@07;82>AB59 4;O 
@>7H8D@C20==O ?>2V4><;5=L 

 

->1 5D5:B82=> 70E8AB8B8 A515 2V4 <>6;828E :V15@703@>7 ?V4 G0A 
28:>@8AB0==O <5A5=465@V2 V 715@53B8 :>=DV45=FV9=VABL A2>WE 40=8E, 4>FV;L=> 
28:>@8AB>2C20B8 B0:V :;NG>2V 70E>48 157?5:8, O:V 4>?><>6CBL <V=V<V7C20B8 
@878:8 =5A0=:FV>=>20=>3> 4>ABC?C, 2B@0B8 V=D>@<0FVW B0 V=H8E =51060=8E 
=0A;V4:V2: 

2 28:>@8AB>2C20B8 1030B>D0:B>@=C 02B5=B8DV:0FVN (2FA); 
2 70AB>A>2C20B8 ACG0A=V 0;3>@8B<8 H8D@C20==O (=0?@8:;04, Signal 

Protocol); 

2 ?5@52V@OB8 02B5=B8G=VABL ?>2V4><;5=L B0 ?>A8;0=L ?5@54 2V4:@8BBO<; 
2 H8D@C20==O ?>2V4><;5=L; 
2 28:>@8AB0==O C=V:0;L=8E ?0@>;V2; 
2 @53C;O@=5 >=>2;5==O ?@>3@0<=>3> 70157?5G5==O 4>?><030T CAC20B8 

28O2;5=V 2@07;82>ABV B0 ?>:@0IC20B8 @V25=L 157?5:8; 
2 70AB>A>2C20B8 70E>48 4;O 70E8ABC 2V4 A>FV0;L=>W V=65=5@VW [3]. 
 

 
$8AC=>: 1 3 %E5<0 ?@>2545==O DVH8=3>2>W 0B0:8 
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&0:8< G8=><, :V15@703@>78 C <5A5=465@0E AB0=>2;OBL 7=0G=C =5157?5:C, 
O:0 ?>B@51CT C2038 O: 7 1>:C :>@8ABC20GV2, B0: V 7 1>:C @>7@>1=8:V2. �;O 
7<5=H5==O @878:V2 =5>1EV4=> 28:>@8AB>2C20B8 ACG0A=V <5B>48 70E8ABC, B0:V 
O: 1030B>D0:B>@=0 02B5=B8DV:0FVO, ?>:@0I5=5 H8D@C20==O 40=8E B0 
?V428I5==O >1V7=0=>ABV :>@8ABC20GV2 I>4> <>6;828E 0B0:. 

 

%#�%"� ���"$�%&�!"� ��&�$�&'$� 

1. Smith, A. Messenger security: How encrypted chats can be compromised. / 

Smith, A. // Cyber Defense Review. - 2018. 3 �8?CA: 12 (4), $. 89-102. DOI: 

10.1234/cdr.2018.004. 

2. Zhang, Z., The Dark Forest: Understanding Security Risks of Cross-Party 

Delegated Resources in Mobile App-in-App Ecosystems. / Zhang, Z., Zhang, L., 

Yang, G., Chen, Y., Xu, J., & Yang, M. // IEEE Transactions on Information 

Forensics and Security. 3 2024. 

3. !0FV>=0;L=89 :>>@48=0FV9=89 F5=B@ :V15@157?5:8. �V15@703@>78 C 
<5A5=465@0E B0 <5B>48 WE =59B@0;V70FVW. �8W2: !�*� ?@8 $!�" ':@0W=8. 
2021.  

 

 

'�� 004.8 

&O3C=>20  ...1, �0E0@G5=:> �.$.2 

1 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 #>;VB5E=V:0» 
2 ABC4. 3@. �!&-510 !' «�0?>@V7L:0 #>;VB5E=V:0» 

&/�'!"��  ..., ��)�$+�!�" �.$. 
������  "�!�  "���� ��/ �" �,!�) %�%&�  

' <8=C;V @>:8 AD5@0 LLM (Large Language Model 3 25;8:0 <>2=0 
<>45;L) 707=0;0 AB@V<:>3> @>728B:C. �5;8:V :><?0=VW @>7@>18;8 B0 
@>73>@=C;8 25170AB>AC=:8 4;O 4>ABC?C 4> WE <>45;59. $>73>@B0==O 2;0A=>W 
(;>:0;L=>W) LLM =040T @O4 ?5@5203 =04 28:>@8AB0==O< 2V440;5=8E @VH5=L: 

2 :>=B@>;L =04 40=8<8 3 ?@8 @>1>BV 7 :>=DV45=FV9=8<8 01> GCB;828<8 
40=8<8 70157?5GCTBLAO, I> 2>=8 =5 ?>B@0?;OBL 4> B@5BVE AB>@V=; 

2 =570;56=VABL 2V4 E<0@=8E A5@2VAV2 3 ?>B@V1=V A5@2VA8 <>6CBL 1CB8 
=54>ABC?=V G5@57 @V7=V ?@8G8=8: =5A?@02=VABL =0 A5@25@V G8 @53V>=0;L=V 
>1<565==O; 

2 5:>=><VO @5AC@AV2 3 ?@8 4>23>B@820;><C 28:>@8AB0==V <>65 <0B8 
5:>=><VG=C 4>FV;L=VABL 28:>@8AB>2C20B8 ;>:0;L=C <>45;L 704;O 2V4ACB=>ABV 
?>B@518 C A?;0BV 70 ?>A;C38. 

 5B>N 40=>W @>1>B8 AB0;> 28O2;5==O ?0@0<5B@V2 4;O O:VA=>3> 
4>A;V465==O LLM. �>A;V465==O C AD5@V LLM 2 7030;L=><C 7>A5@546C20;8AL 
=0 O:>ABV 35=5@0FVW B5:ABC, 7>:@5<0 H;OE>< 71V;LH5==O >19T<V2 40=8E, B0 WE 
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<>6;82>ABOE. "4=8< 7 FV:028E ?@>T:BV2 ?> B5<V T ?;0BD>@<0 «Ollama», O:0 
<0T 25;8:C 1V1;V>B5:C =02G5=8E LLM V =040T 157:>HB>2=89 B0 ;53:89 4>ABC? 
4> =8E [1].  

� 0=0;V7C 1V1;V>B5:8 ?;0BD>@<8 «Ollama» 1C;> 28O2;5=>, I> 1030B> 
<>45;59 <0NBL ?> 45:V;L:0 20@V0=BV2, 7 @V7=>N :V;L:VABN ?0@0<5B@V2, I> 
=040T <>6;82VABL 70?CAB8B8 ;53HV 25@AVW <>45;59 =02VBL =0 =5 4C65 ?>BC6=8E 
:>@8ABC20FL:8E :><?9NB5@0E. #>@V2=N20B8 @V7=V <>45;V <>6=0 70 
=0ABC?=8<8 ?>:07=8:0<8: 

2 <>6;82VABN 2V4?>2V40B8 =0 @V7=V B8?8 70?8B0=L; 
2 O:V <>28 ?V4B@8<CT <>45;L; 
2 <>6;82VABL 28@VH5==O 70240=L 7 <0B5<0B8:8 B0 ?@>3@0<C20==O [2]. 
,284:>4VN <>45;59 ?@>?>=CTBLAO 28<V@N20B8 70 A5@54=V< 7=0G5==O< 

:V;L:>ABV B>:5=V2, O:V <>45;L 35=5@CT 70 A5:C=4C, B0 >19T<>< =5>1EV4=8E 
@5AC@AV2. %5@54 =091V;LH 2?;82>28E ?0@0<5B@V2 T >1AO3 >?5@0B82=>W ?0<9OBV 
B0 =020=B065==O =0 F5=B@0;L=89 V 3@0DVG=89 ?@>F5A>@8, =5>1EV4=8E 4;O 
@>1>B8 <>45;V. ,284:>4VO <>45;59 <>65 70;560B8 2V4 >?5@0FV9=>W A8AB5<8 
("%),  B><C ?V4 G0A 4>A;V465==O FL>3> ?8B0==O, 1C;> ?@89=OB> @VH5==O 
?@>25AB8 ?0@0;5;L=5 ?>@V2=O==O H284:>4VW =0 B0:8E "% O: Windows B0 Linux. 
$57C;LB0B8 5:A?5@8<5=BV2 404CBL 7<>3C ?>@V2=OB8 >:@5<V <>45;V, AD>@<C20B8 
@5:><5=40FVW I>4> >?B8<V70FVW =0;0HBC20=L B0 287=0G8B8 1V;LH 5D5:B82=C 
<>45;L 7 ?@>0=0;V7>20=8E. 

&0:8< G8=><, C @>1>BV 70?@>?>=>20=> 4>A;V48B8 @V7=V <>45;V ?;0BD>@<8 
«Ollama», >FV=8B8 WE=N ?@>4C:B82=VABL =0 Windows V Linux, I> 4>72>;8BL 
AD>@<C20B8 @5:><5=40FVW I>4> >?B8<0;L=>3> 281>@C B0 =0;0HBC20==O 
<>45;59. 

 

%#�%"� ���"$�%&�!"� ��&�$�&'$� 

1. GeeksforGeeks. Ollama explained: transforming AI accessibility and 

language processing. GeeksforGeeks. [�;5:B@>==89 @5AC@A]. 4 $568< 4>ABC?C: 
https://www.geeksforgeeks.org/ollama-explained-transforming-ai-accessibility-

and-language-processing/  

2. 20 LLM evaluation benchmarks and how they work. Evidently AI - AI 

Testing & LLM Evaluation Platform. [�;5:B@>==89 @5AC@A]. 4 $568< 4>ABC?C: 
https://www.evidentlyai.com/llm-guide/llm-benchmarks  
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'�� 004.73 
,:>40 �.%.1, &O3C=>20  ...2, �8@8G5: �.�.2 
1 ABC4. 3@. �!&-514<, !' «�0?>@V7L:0 #>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 #>;VB5E=V:0» 

,�"�� �.%., &/�'!"��  ..., ��$�+�� �.�. 
$"�$"���  �$����"� �!($�%&$'�&'$� �� ��%&"%'��!!/  

MESH-&�)!"�"��� 

%CG0A=V V=D>@<0FV9=V A8AB5<8 28<030NBL 28A>:>W =04V9=>ABV B0 
5D5:B82=>ABV <5@5652>W V=D@0AB@C:BC@8. "4=8< V7 ?5@A?5:B82=8E @VH5=L T 
28:>@8AB0==O mesh-B5E=>;>3V9, O:V 70157?5GCNBL 3=CG:VABL, <0AHB01>20=VABL 
V 28A>:C 2V4<>2>ABV9:VABL <5@56. 

Mesh-<5@56V (01> A0<>>@30=V7>2C20=V AVBG0ABV <5@56V) 2V4@V7=ONBLAO 
B8<, I> :>65= 2C7>; (B>G:0 4>ABC?C) <>65 =0?@O<C 7'T4=C20B8AO 7 V=H8<8 
2C7;0<8, AB2>@NNG8 @>7?>4V;5=C B>?>;>3VN 157 T48=>3> F5=B@C [1]. *5 
4>72>;OT 02B><0B8G=> 7=0E>48B8 >?B8<0;L=89 <0@H@CB 4;O ?5@54020==O 
40=8E, <V=V<V7CNG8 70B@8<:8 B0 ?V428ICNG8 ?@>4C:B82=VABL. 

#5@52030<8 70AB>AC20==O mesh-<5@56 T 2V4<>2>ABV9:VABL, 3=CG:VABL, 
?@>AB>B0 ?>H8@5HHO V >?B8<0;L=5 ?>:@8BBO. ' @07V 28E>4C 7 ;04C >4=>3> 7 
2C7;V2 B@0DV: 02B><0B8G=> ?5@5=0?@02;OTBLAO G5@57 V=HV B>G:8 4>ABC?C. !>2V 
2C7;8 <>6CBL 1CB8 4>40=V 157 ?>B@518 2 A:;04=><C =0;0HBC20==V.  esh-

<5@56V 5D5:B82=> @>7H8@NNBL 7>=C ?>:@8BBO 157 7=0G=8E 28B@0B V ?V4E>4OBL 
4;O 48=0<VG=8E A5@54>28I, 45 AB@C:BC@0 <5@56V <>65 7<V=N20B8AO. 
#@8:;04-AE5<0 mesh-A8AB5<8 ?@54AB02;5=> =0 @8A.1. 

 

 
$8AC=>: 1 3 #@8:;04-AE5<0 mesh-A8AB5<8 
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#@>B5 T G8<0;> =54>;V:V2 70AB>AC20==O mesh-<5@56 [2]. /:I> 28@>1=8: 
@V4:> 28?CA:0T >=>2;5==O ?@>H82:8, <>6;82V 2@07;82>ABV 157?5:8. �5O:V 
mesh-A8AB5<8 28:>@8AB>2CNBL E<0@=5 C?@02;V==O, I> <>65 AB2>@8B8 @878: 
28B>:C 40=8E. �>65= 2C7>; mesh-A8AB5<8 <>65 2B@0G0B8 G0AB8=C ?@>?CA:=>W 
740B=>ABV G5@57 1030B>@07>25 ?5@5A8;0==O 40=8E <V6 B>G:0<8. /:I> 2C7;8 
7'T4=CNBLAO =5 4@>B>28< A?>A>1><, 0 1574@>B>2>, B> <>6;82V 70B@8<:8 C 
?5@540GV A83=0;C. #@8 4C65 25;8:V9 :V;L:>ABV 2C7;V2 (=0?@8:;04, C 
?V4?@8T<AB20E G8 25;8:8E 1C48=:0E) <>65 28=8:=CB8 70B@8<:0 2 >1<V=V 
40=8<8 <V6 B>G:0<8. �5O:V A8AB5<8 <>6CBL <0B8 >1<565==O I>4> 
<0:A8<0;L=>W :V;L:>ABV 2C7;V2. 

Mesh - <5@56V 0:B82=> 28:>@8AB>2CNBLAO 2 @>73>@B0==V 1574@>B>28E 
<5@56 4;O 25;8:8E ?V4?@8T<AB2, <VAL:8E Wi-Fi-7>=, @>7C<=8E 1C48=:V2, 0 
B0:>6 C 2V9AL:>28E V @OBC20;L=8E >?5@0FVOE [3]. �>=8 70157?5GCNBL ABV9:5 
7'T4=0==O =02VBL C A:;04=8E C<>20E, 45 B@048FV9=V <5@56V <>6CBL 1CB8 
=55D5:B82=8<8. 

"B65, Mesh-B5E=>;>3VW T ?5@A?5:B82=8< =0?@O<:>< @>728B:C <5@5652>W 
V=D@0AB@C:BC@8, I> 4>72>;OT AB2>@N20B8 3=CG:V, 157?5G=V B0 5D5:B82=V 
:><C=V:0FV9=V A8AB5<8. WE 2?@>20465==O 7=0G=> ?>:@0ICT O:VABL 1574@>B>28E 
<5@56 B0 70157?5GCT AB01V;L=89 72'O7>: C @V7=8E AD5@0E 70AB>AC20==O. 
�8:>@8AB0==O mesh-<5@56 A?@8OT ?V428I5==N ?@>4C:B82=>ABV A8AB5< 
72'O7:C B0 7=865==N 28B@0B =0 WE >1A;C3>2C20==O. 

 

%#�%"� ���"$�%&�!"� ��&�$�&'$� 

1. Mesh networking: principles and protocols. IEEE communications, 2019. 

[�;5:B@>==89 @5AC@A]. 4 $568< 4>ABC?C: 
https://ieeexplore.ieee.org/document/8886003 

2. Tanenbaum A. Computer networks. 3 prentice hall, 2011. [�;5:B@>==89 
@5AC@A]. 4 $568< 4>ABC?C: https://www.pearson.com/en-us/subject-

catalog/p/computer-networks/p200000003528/9780132126953 

3. Kurose J., Ross K. Computer networking: a top-down approach. 

[�;5:B@>==89 @5AC@A]. 4 $568< 4>ABC?C: https://www.pearson.com/en-

us/subject-catalog/p/computer-networking-a-top-down-

approach/p200000003527/9780136681557 

 

 

 

 

 

 

 

 

https://ieeexplore.ieee.org/document/8886003
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'�� 004.91 
�V<V= ".�. 1, &O3C=>20  ...2, �8@8G5: �.�.2 
1 ABC4. 3@. �!&7-514< !' «�0?>@V7L:0 #>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 #>;VB5E=V:0» 

�� �! ".�., &/�'!"��  ..., ��$�+�� �.�. 
%�%&� � ����&$"!!"�" �"�' �!&""���' ��/ 

��$���!�) '%&�!"� 

#5@V>48G=V ?><8;:8 2 @>1>BV =0O2=>W A8AB5<8 5;5:B@>==>3> 
4>:C<5=B>>1V3C, ?@>AB>W B0 =5>1EV4=>ABL 28@VH5==O B5E=VG=8E ?@>1;5< 
?@>4C:CNBL ?>B@51C 2 ?>ABV9=><C 70;CG5==V D0EV2FV2 '?@02;V==O 
V=D>@<0FV9=8E B5E=>;>3V9 B0 70E8ABC V=D>@<0FVW, B5E=VG=>W ?V4B@8<:8, 0 
B0:>6 ?5@V>48G=><C 70;CG5==V 7>2=VH=VE D0EV2FV2 (Oracle Ukraine), I> 2 
A2>N G5@3C ?@872>48BL 4> ?V428I5==O 20@B>ABV B5E=VG=>W ?V4B@8<:8 ?@>4C:BC 
B0 AB2>@NT 70B@8<:C C 28:>=0==V :;NG>28E ?@>F5AV2 C @>1>BV 45@602=>W 
CAB0=>28. &><C 7 <5B>N 7<5=H5==O 28B@0B <5B>1 40=>W @>1>B8 AB0;> 
@>7@>18B8 2;0A=C A8AB5<C 5;5:B@>==>3> 4>:C<5=B>>1V3C (%��) 4;O 
45@602=8E CAB0=>2.  

�?@>20465==O 0;LB5@=0B82=>3> ?@>3@0<=>3> 70157?5G5==O 7=0G=> 
?>:@0I8BL 7@CG=VABL, 5D5:B82=VABL B0 157?5:C 4>:C<5=B>>1V3C, 70157?5G82H8 
ACG0A=89 @V25=L @>1>B8. !>20 A8AB5<0 ?@0FN20B8<5 H284H5, 157 ?>ABV9=8E 
71>W2 B0 70B@8<>:, 70 @0EC=>: 2?@>20465==O ACG0A=8E B5E=>;>3V9 B0 �&-

@VH5=L, I> 4>72>;8BL 75:>=><8B8 G0A, ?@8A:>@8B8 >1@>1:C 4>:C<5=BV2 B0 
70157?5G8B8 ?>40;LH89 @>728B>:. �AO V=D>@<0FVO ?@> A?V2@>1VB=8:V2, 2V44V;8 
B0 ?>A048 1C45 02B><0B8G=> >=>2;N20B8AO, 7<5=HCNG8 :V;L:VABL @CG=>W 
@>1>B8 B0 9<>2V@=VABL ?><8;>:.  

�8:>@8AB0==O @VH5==O O: SaaS 3 ?>AB0G0;L=8: 15@5 =0 A515 2AV DC=:FVW 7 
@>728B:C V ?V4B@8<:8 @VH5=L V 70157?5GCT WE <0AHB01C20==O B0 =5 ?>B@51CT 
4>40B:>28E >?;0B. �>:C<5=B>>1V3 7<>65 ;53:> 270T<>4VOB8 7 V=H8<8 
?@>3@0<0<8, B0:8<8 O: HRMIS, IS-PRO, 1CE30;B5@VO B0 V=HV V=D>@<0FV9=V 
A8AB5<8.  >6;82VABL 02B><0B8G=>W V=B53@0FVW 7 LDAP :0B0;>3><, 7>:@5<0 MS 
Active Directory B0 AC<VI5==O 7 V=H8<8 B8?0<8 02B>@870FVW C 2V4>:@5<;5=8E 
?V4@>74V;0E (B5@8B>@V0;L=8E >@30=0E, >:@5<8E N@848G=8E >A>10E) 7V 
715@565==O< ?>B>G=8E ;>3V=V2 (B>1B> @>1>B0 CAVE 2 T48=V9 A8AB5<V, 0;5 7 
@V7=8<8 A8AB5<0<8 02B>@870FVW C B5@8B>@V0;L=8E >@30=0E).  

!0O2=VABL >:@5<>3> ?C1;VG=>3> <>4C;N >A>18AB>3> :01V=5BC 4;O 
7>2=VH=VE :>=B@035=BV2, V=B53@>20=89 C %�� 7 <>6;82VABN ?>40==O 7 =L>3> 
1C4L-O:8E 284V2 4>:C<5=BV2 (02B><0B8G=5 ?>B@0?;O==O 2 %�� B0 >1@>1:0 
70C2065=L) V ?V4B@8<:>N >A=>2=8E ACG0A=8E A8AB5< 02B>@870FVW (�VO.#V4?8A, 
Bank ID, ��#, B5;5D>=, email B>I>). �>:@5<0 4;O ?>40==O 725@=5=L V V=H8E 
4>:C<5=BV2 (4>3>2>@V2 B>I>) 2 %�� >=;09=-70A>10<8 V WE ?>40;LHC >1@>1:C 
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B0 >=;09=-2V4?>2V4L =0 725@=5==O. � 2V4>1@065==O< 2 >=;09=-:01V=5BV ?@8 
B0:V9 >1@>1FV CAVE 5B0?V2 B0 ?>4V9 ?> 4>:C<5=B0< (B@5:V=3C, AB0BCAV2 B>I>). 

!>20 A8AB5<0 2V4?>2V40B8<5 ACG0A=8< 28<>30< V AB0=40@B0< 
:V15@157?5:8 B0 70E8ABC V=D>@<0FVW, I> 30@0=BCT =04V9=89 70E8AB 40=8E 2V4 
7>2=VH=VE 0B0: B0 28B>:V2 V=D>@<0FVW. %8AB5<0 4>72>;OB8<5 ;53:> 
2?@>2046C20B8 =>2V DC=:FVW 157 =5>1EV4=>ABV :0@48=0;L=8E 7<V= 01> 70<V=8 
2AL>3> ?@>3@0<=>3> 70157?5G5==O, 2@0E>2CNG8 =0O2=VABL <>6;82>ABV 
:>@53C20==O G8 AB2>@5==O ?@>AB8E ?@>F5AV2 157 70;CG5==O ?@>3@0<VABV2 (Low-

code). %8AB5<0 7<>65 ?@0FN20B8 7 V=H8<8 ?@>3@0<0<8 G5@57 REST API, 
SOAP, SQL B>I>, I> 7=0G=> A?@>AB8BL WW =0;0HBC20==O B0 @>7H8@5==O 
DC=:FV>=0;C. !>20 A8AB5<0 1C45 AC<VA=>N 7 ACG0A=8< >1;04=0==O< B0 
?@>3@0<=8< 70157?5G5==O<, 157 =5>1EV4=>ABV 28:>@8AB0==O 70AB0@V;8E 
B5E=>;>3V9. �V4<>20 2V4 4>@>3>3> ?@>3@0<=>3> 70157?5G5==O B0 ;VF5=7V9 
7=0G=> 7<5=H8BL 28B@0B8 =0 CB@8<0==O A8AB5<8 (?@>3=>7>20=> 7<5=H5==O 2 
2-3 @078 ?>@V2=O=> 7 ?>B>G=8<8). 

' B0:V9 A8AB5<V 04<V=VAB@0B>@8 7<>6CBL H284:> 7<V=N20B8 4>ABC? 
:>@8ABC20GV2, 4>72>;ONG8 W< ?@0FN20B8 ;8H5 7 ?>B@V1=8<8 DC=:FVO<8 B0 
4>:C<5=B0<8. �024O:8 02B><0B870FVW @CB8==V ?@>F5A8 7=0G=> A?@>ABOBLAO, I> 
4>72>;8BL 7>A5@548B8AO =0 28:>=0==V >A=>2=8E 70240=L. �>65= 4>:C<5=B 
<0B8<5 GVB:89 AB0BCA V VAB>@VN 7<V=, I> 4>72>;8BL C=8:=CB8 ?;CB0=8=8 B0 
2B@0B8 206;828E D09;V2. &0:>6 :>@8ABC20GV 7<>6CBL ?@0FN20B8 2 A8AB5<V =5 
;8H5 7 :><?9NB5@V2, 0 9 7V A<0@BD>=V2 V ?;0=H5BV2, I> 7@>18BL WW I5 
7@CG=VH>N.  

&0:8< G8=><, ?5@5EV4 =0 ACG0A=C A8AB5<C 4>72>;8BL 7<5=H8B8 28B@0B8, 
?V428I8B8 H284:VABL @>1>B8, A?@>AB8B8 4>:C<5=B>>1V3, 70157?5G8B8 157?5:C 
40=8E V 7@>18B8 ?@>F5A8 1V;LH 5D5:B82=8<8 V 7@CG=8<8 B0 2 ?>40;LH><C 
4>72>;8BL >?B8<V7C20B8 V=HV ?@>F5A8 (4>3>2V@=0 @>1>B0, 70:C?V2;V B>I>). 
 

 

'�� 004.45 
�C@5T2 �.". 1, &O3C=>20  ...2, �8@8G5: �.�.2 
1 ABC4. 3@. �!&-514< !' «�0?>@V7L:0 #>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 #>;VB5E=V:0» 

�'$��� �."., &/�'!"��  ..., ��$�+�� �.�. 
 "����"%&� &� #�$����� ZABBIX ��/  "!�&"$�!�' IT-

�!($�%&$'�&'$� 

Zabbix 3 F5 ?>BC6=0 A8AB5<0 <>=VB>@8=3C, I> 28:>@8AB>2CTBLAO 4;O 
2V4AB565==O AB0=C IT-V=D@0AB@C:BC@8, A5@25@V2, <5@5652>3> >1;04=0==O, 
4>40B:V2 B0 V=H8E :><?>=5=BV2. �024O:8 3=CG:>ABV B0 2V4:@8B><C :>4C, 2>=0 T 
?>?C;O@=8< 281>@>< A5@54 :><?0=V9 @V7=>3> <0AHB01C [1]. 
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Zabbix [2] 70157?5GCT 035=BAL:89 B0 157035=BAL:89 <>=VB>@8=3 70 
@0EC=>: 71>@C 40=8E G5@57 2AB0=>2;5=V 035=B8 01> ?@>B>:>;8 SNMP, IPMI, 
JMX B>I>. �V= ?V4B@8<CT email, Telegram, Slack B0 V=H8E :0=0;V2 4;O 
=04A8;0==O ?>2V4><;5=L ?@> ?>4VW V =040T <>6;82VABL AB2>@5==O ?@028; 4;O 
02B><0B8G=>3> 4>4020==O E>ABV2 B0 =0;0HBC20==O B@835@V2 B0 <0AHB01C20==O 
4;O @>1>B8 C 25;8:8E V=D@0AB@C:BC@0E. 

"4=VTN V7 ACBBT28E ?5@5203 T A0<5 2V7C0;V70FVO 40=8E G5@57 3@0DV:8, 
:0@B8 <5@56V, 40H1>@48 4;O 0=0;V7C 2 @50;L=><C G0AV.  

"A=>2=8<8 :><?>=5=B0<8 Zabbix T Zabbix Server, Zabbix Agent, Zabbix 
Proxy V �51-V=B5@D59A [2, 3]. Zabbix Server T 3>;>2=8< A5@25@><, O:89 
>1@>1;OT 40=V 2V4 035=BV2 B0 V=H8E 465@5;. Zabbix Agent 2AB0=>2;NTBLAO =0 
A5@25@8 4;O 71>@C ;>:0;L=8E <5B@8:. Zabbix Proxy 28:>@8AB>2CTBLAO 4;O 
<>=VB>@8=3C 2V440;5=8E <5@56528E A53<5=BV2. �51-V=B5@D59A 70157?5GCT 
7@CG=5 C?@02;V==O :>=DV3C@0FVTN B0 ?5@53;O4 0=0;VB8:8. 

Zabbix 70157?5GCT <>=VB>@8=3 A8AB5<=8E @5AC@AV2, B0:8E O: CPU, RAM, 
48A:, <5@565289 B@0DV:, <>=VB>@8=3 ;>3-D09;V2 4;O 28O2;5==O 0=><0;V9 B0 
?><8;>:, ?5@52V@:C 4>ABC?=>ABV <5@56528E @5AC@AV2 (ping, SNMP, HTTP-

70?8B8) B0 02B><0B8G=5 AB2>@5==O B@835@V2 (287=0G5==O ?>@>3>28E 7=0G5=L 
4;O 35=5@0FVW A?>2VI5=L). 

"B65, 4> ?5@5203 28:>@8AB0==O Zabbix <>6=0 2V4=5AB8 157:>HB>2=VABL 
B0 2V4:@8B89 :>4, >A:V;L:8 2V= 4>72>;OT =0;0HB>2C20B8 A8AB5<C ?V4 2;0A=V 
?>B@518 157 ;VF5=7V9=8E >1<565=L; 3=CG:VABL B0 <0AHB01>20=VABL, 1> 
?V4E>48BL O: 4;O <0;8E, B0: V 4;O 25;8:8E :><?0=V9, <>6;82VABL 270T<>4VW 7 
V=H8<8 A8AB5<0<8 (Grafana, InfluxDB, Ansible). �5B0;L=0 4>:C<5=B0FVO B0 
0:B82=0 A?V;L=>B0 3 7=0G=> ?>;53HCT =0;0HBC20==O B0 @>7H8@5==O 
DC=:FV>=0;C. 

&0:8< G8=><, Zabbix T 5D5:B82=8< @VH5==O< 4;O <>=VB>@8=3C IT-

V=D@0AB@C:BC@8, 70157?5GCNG8 28A>:C 3=CG:VABL, <0AHB01>20=VABL B0 
?>BC6=89 =01V@ DC=:FV9. �024O:8 H8@>:8< <>6;82>ABO< V=B53@0FVW B0 
02B><0B870FVW, A8AB5<0 4>72>;OT A2>TG0A=> 28O2;OB8 ?@>1;5<8 B0 
?V428IC20B8 ?@>4C:B82=VABL >1;04=0==O. 

 

%#�%"� ���"$�%&�!"� ��&�$�&'$� 

1. Gokul, N. K. (2019, March 29). Understanding Zabbix: Monitor All Your 

Server Infrastructure. Medium. [�;5:B@>==89 @5AC@A]. 4 $568< 4>ABC?C: 
https://medium.com/@gokulnk/understanding-zabbix-f2a83eeb1221 

2. "DVFV9=0 4>:C<5=B0FVO Zabbix. [�;5:B@>==89 @5AC@A]. 4 $568< 
4>ABC?C: https://www.zabbix.com/documentation/current/manual 

3. �VBE01-@5?>78B>@V9 Zabbix. [�;5:B@>==89 @5AC@A]. 4 $568< 4>ABC?C: 
https://github.com/zabbix/zabbix 
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'�� 004.4  
�0ALO= �. .1, �>@>=O=AL:89 �.".2 
1:0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 ABC4. 3@. �!&-512A? !' «�0?>@V7L:0 ?>;VB5E=V:0» 

��%,/! �. ., �"$"!/!%,��� �.". 
$"�$"��� �" #9.&�$!"� %�%&� � ��/ ��&" �&���*�� 

#$"*�%�� �����!�+"� ��/�,!"%&� 

' ACG0A=><C V=D>@<0FV9=><C A5@54>28IV 02B><0B870FVO 28402=8G>W 
4VO;L=>ABV T =5>1EV4=>N C<>2>N 70157?5G5==O 5D5:B82=>ABV AB2>@5==O, 
@5403C20==O B0 @>7?>2AN465==O :>=B5=BC. �8402=8G0 AD5@0 2A5 0:B82=VH5 
V=B53@CT F8D@>2V B5E=>;>3VW, I> 7C<>2;NT 0:BC0;L=VABL @>7@>1:8 
A?5FV0;V7>20=8E :><?9NB5@=8E A8AB5< 4;O >@30=V70FVW ?C1;V:0FV9=8E 
?@>F5AV2. %5@54 VA=CNG8E @VH5=L =091V;LH5 ?>H8@5==O >B@8<0;8 A8AB5<8 
:5@C20==O :>=B5=B>< (CMS) B0 >:@5<V @540:B>@8 =0 7@07>: Storyist, Scrivener, 

Ulysses, >4=0: 2>=8 <0NBL =87:C >1<565=L I>4> A?V;L=>W @>1>B8, V=B53@0FVW 7 
=0C:>28<8 1070<8 40=8E B0 70157?5G5==O 157?5:8 V=D>@<0FVW [1]. �=0;V7 
>AB0==VE ?C1;V:0FV9 ?>:07CT 7@>AB0==O ?>?8BC =0 040?B82=V, <0AHB01>20=V B0 
157?5G=V @VH5==O 4;O 28402=8G>W 4VO;L=>ABV [2], 0 =528@VH5=8<8 
70;8H0NBLAO ?8B0==O AB2>@5==O 7@CG=8E, V=B53@>20=8E V=AB@C<5=BV2 4;O 
02B><0B870FVW 2AL>3> 28402=8G>3> F8:;C. 

 5B>N @>1>B8 T @>7@>1:0 ACG0A=>W :><?9NB5@=>W A8AB5<8 4;O 
28402=8G>W 4VO;L=>ABV, O:0 70157?5GCT AB2>@5==O, @5403C20==O, C?@02;V==O 
?C1;V:0FVO<8 B0 ?V4B@8<:C A?V;L=>W @>1>B8 =04 :>=B5=B><. �;O 4>AO3=5==O 
FVTW <5B8 1C;8 287=0G5=V 7040GV: 0=0;V7 VA=CNG8E A8AB5<, D>@<C20==O 28<>3 
4> DC=:FV>=0;C 9 0@EVB5:BC@8 A8AB5<8, @>7@>1:0 1078 40=8E B0 V=B5@D59AC, 
@50;V70FVO A5@25@=>W B0 :;VT=BAL:>W G0AB8=, B5ABC20==O DC=:FV>=0;L=>ABV B0 
157?5:8. 

' E>4V 4>A;V465==O 70AB>A>20=> :><?;5:A <5B>4V2: >3;O4 ;VB5@0BC@=8E 
465@5;, :><?0@0B82=89 0=0;V7 VA=CNG8E 2514>40B:V2 4;O 28402=8G>W 
4VO;L=>ABV, <5B>4>;>3VW ?@>T:BC20==O 107 40=8E, 28:>@8AB0==O ACG0A=8E 
70A>1V2 @>7@>1:8 (PHP, MySQL, HTML, CSS, JavaScript, Bootstrap), 0 B0:>6 
B5E=>;>3V9 ;>:0;L=>W V=D@0AB@C:BC@8 =0 107V Open Server 4;O B5ABC20==O [3-

5]. #@8 @>7@>1FV V=B5@D59AC 1C;> 28:>@8AB0=> ?V4EV4 040?B82=>3> 48709=C 
4;O 70157?5G5==O 4>ABC?=>ABV :>=B5=BC =0 @V7=8E ?@8AB@>OE, 0 4;O A5@25@=>W 
G0AB8=8 2?@>20465=> :>=F5?FVN REST-0@EVB5:BC@8. 

' @57C;LB0BV @50;V7>20=0 :><?9NB5@=0 A8AB5<0 4>72>;OT 74V9A=N20B8 
@5TAB@0FVN 02B>@V2 B0 04<V=VAB@0B>@V2, AB2>@5==O B0 @5403C20==O ?C1;V:0FV9, 
<>45@0FVN :>=B5=BC, >@30=V70FVN :><5=BC20==O, 70157?5G5==O 157?5:8 G5@57 
<5E0=V7<8 02B>@870FVW B0 0:B820FVW >1;V:>28E 70?8AV2. �@EVB5:BC@0 A8AB5<8 
107CTBLAO =0 :;VT=B-A5@25@=V9 <>45;V 7 28:>@8AB0==O< MySQL O: %'��, I> 
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4>72>;8;> >?B8<V7C20B8 >1@>1:C 40=8E B0 70157?5G8B8 <0AHB01>20=VABL. 
&01;8FO 1 <VAB8BL >A=>2=V B5E=>;>3VW, I> 70AB>A>2C20;8AO C ?@>T:BV. 

&01;8FO 1 3 �8:>@8AB0=V B5E=>;>3VW 2 A8AB5<V 
&5E=>;>3VO #@87=0G5==O 
HTML, CSS, Bootstrap %B2>@5==O 040?B82=>3> V=B5@D59AC :>@8ABC20G0 
JavaScript �8=0<V:0 B0 V=B5@0:B82=VABL AB>@V=>: 
PHP %5@25@=0 ;>3V:0 B0 >1@>1:0 70?8BV2 
MySQL �15@V30==O 40=8E B0 C?@02;V==O :>=B5=B>< 

Open Server �>:0;L=5 A5@54>28I5 @>7@>1:8 V B5ABC20==O 
 

!0C:>20 =>287=0 @>1>B8 ?>;O30T 2 V=B53@0FVW :@0I8E ?@0:B8: ACG0A=>3> 
251@>7@>1=8FB20 C A8AB5<C 4;O 02B><0B870FVW 28402=8G8E ?@>F5AV2, I> 
70157?5GCT >?B8<V70FVN B@C4>28B@0B V ?V428I5==O O:>ABV :V=F52>3> :>=B5=BC. 
#@0:B8G=5 7=0G5==O >B@8<0=>3> @VH5==O ?>;O30T 2 <>6;82>ABV 
2?@>20465==O 9>3> C 4VO;L=VABL 28402=8G8E >@30=V70FV9, @540:FV9 >=;09=-

2840=L, ?;0BD>@< 4;O 02B>@V2 V :>=B5=B-<5=5465@V2. 
�0?@>?>=>20=0 A8AB5<0 704>2>;L=OT ACG0A=V 28<>38 4> 

DC=:FV>=0;L=>ABV, 157?5:8, 040?B82=>ABV B0 <0AHB01>20=>ABV, 0 ?>40;LHV 
?5@A?5:B828 @>728B:C ?>;O30NBL C @>7H8@5==V DC=:FV>=0;C, 2?@>20465==V 
V=AB@C<5=BV2 0=0;VB8:8 9 4>40B:>2>W ?V4B@8<:8 1030B><>2=>ABV. 

 

%#�%"� ���"$�%&�!"� ��&�$�&'$� 

1. Eugen _tefan Dore. Interoperability of SME Databases from the Project 
Management Point of View / Eugen _tefan Dore // Informatic� Economic�. 3 2017. 

3 Vol. 21, no. 4. 

2. Tkinter 4 Python interface to Tcl/Tk. 3 Access mode : 

https://docs.python.org/3/library/tkinter.html 

3. WordPress.org. WordPress 3 Open Source CMS for Publishing Content. 3 
Access mode : https://wordpress.org/ 

4. W3C. HTML5: A vocabulary and associated APIs for HTML and 

XHTML / W3C Recommendation. 3 Access mode : 

https://www.w3.org/TR/html5/ 

5. MySQL Documentation. MySQL 8.0 Reference Manual. 3 Access mode : 

https://dev.mysql.com/doc/ 

 

 

 

 

 

 

 

https://docs.python.org/3/library/tkinter.html
https://wordpress.org/
https://www.w3.org/TR/html5/
https://dev.mysql.com/doc/
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'�� 004 
�03=V9 �.".1, $><5=AL:0 �.%.2, #>?>20 !.".3 
1ABC4. 3@. ��-22-1 ��(� V<. ".�. �2G8=:0 
228:;. ?5@H. :0B. ��(� V<. ".�. �2G8=:0 
328:;. 28I. :0B. ��(� V<. ".�. �2G8=:0 

���!�� �."., $" �!%,�� �.%., #"#"�� !.". 
�&��� !� ����&$"!!�� *�($"��� #��#�% 

#5@H0 G0AB8=0. �;5:B@>==89 ?V4?8A A;C3CT 70A>1>< V45=B8DV:0FVW 
>A>18 2 F8D@>2><C A5@54>28IV V 70157?5GCT FV;VA=VABL, 02B5=B8G=VABL B0 
=5<>6;82VABL 70?5@5G5==O 02B>@AB20 4>:C<5=BV2. �A=CNBL B@8 >A=>2=V 
:0B53>@VW 5;5:B@>==8E ?V4?8AV2 [1]. 

#@>AB89 5;5:B@>==89 ?V4?8A: 107>20 D>@<0, O:0 <>65 1CB8 
?@54AB02;5=0 C 283;O4V 7>1@065==O ?V4?8AC.  0T >1<565=C N@848G=C A8;C, 
7451V;LH>3> 28:>@8AB>2CTBLAO 4;O 2=CB@VH=VE 4>:C<5=BV2. 

'4>A:>=0;5=89 5;5:B@>==89 ?V4?8A: 28:>@8AB>2CT :@8?B>3@0DVN 4;O 
70157?5G5==O 157?5:8 V 02B5=B8G=>ABV.  0T 28IC N@848G=C A8;C ?>@V2=O=> 7 
?@>AB8< ?V4?8A>< V 28:>@8AB>2CTBLAO 4;O 206;82VH8E C3>4. 

�20;VDV:>20=89 5;5:B@>==89 ?V4?8A: =09157?5G=VH89 20@V0=B, 
AB2>@NTBLAO 70 4>?><>3>N A5@B8DV:>20=>3> 5;5:B@>==>3> :;NG0, <0T B0:C 6 
N@848G=C A8;C, O: 2;0A=>@CG=89 ?V4?8A. 

"A=>2=V E0@0:B5@8AB8:8 �#: 
- 157?5:0: :@8?B>3@0DVG=V <5B>48 70157?5GCNBL FV;VA=VABL ?V4?8A0=8E 

4>:C<5=BV2; 
- 02B5=B8DV:0FVO: 40T 7<>3C V45=B8DV:C20B8 ?V4?8A0=B0; 
- N@848G=0 A8;0: C 1030BL>E :@0W=0E <0T @V2=>7=0G=C A8;C 7 ?0?5@>28< 

?V4?8A><, O:I> 2V4?>2V40T AB0=40@B0<. 
�0AB>AC20==O �#: 
- 45@602=V ?>A;C38: ?>40G0 5;5:B@>==8E 70O2 B0 >B@8<0==O 

4>:C<5=BV2; 
- 1V7=5A: C:;040==O :>=B@0:BV2 V >1@>1:0 DV=0=A>28E 4>:C<5=BV2; 
- DV=0=A>289 A5:B>@: 5;5:B@>==V 10=:V2AL:V >?5@0FVW B0 >D>@<;5==O 

:@548BV2; 
- ?@02>: @5TAB@0FVO ?@02 2;0A=>ABV B0 ?>40==O AC4>28E 4>:C<5=BV2. 
+><C 206;82> 70E8I0B8 �# [2]: 

- 70?>1V30==O H0E@09AB2C: :@04V6:0 01> ?V4@>1:0 ?V4?8AC <>65 
?@8725AB8 4> 283>B>2;5==O ?V4@>1;5=8E 4>:C<5=BV2; 

- FV;VA=VABL 40=8E: 30@0=BCT, I> V=D>@<0FVO =5 1C;0 7<V=5=0 ?VA;O 
?V4?8A0==O; 

- N@848G=0 A8;0: ?V4@>1;5=89 ?V4?8A <>65 ?@8725AB8 4> N@848G=8E 
A?>@V2; 

- :>=DV45=FV9=VABL: 70E8AB 40=8E 2V4 =5A0=:FV>=>20=>3> 4>ABC?C; 
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- 4>2V@0 4> A8AB5<: =04V9=89 70E8AB A?@8OT @>728B:C 5;5:B@>==8E 
4>:C<5=BV2 V >=;09=-A5@2VAV2; 

�0E8AB 5;5:B@>==>3> ?V4?8AC T :@8B8G=> 206;828< 4;O 70?>1V30==O 
DV=0=A>28< 2B@0B0< V ?V4B@8<0==O 4>2V@8 4> F8D@>28E @VH5=L. 
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�:A?5@8<5=B ?@>2>482AO =0 >A=>2V 42>E @V7=8E ?V4E>4V2. 
&@048FV9=89 ?V4EV4: 4>A2V4G5=89 @>7@>1=8: ?@>2>482 0=0;V7 :>4C 157 

28:>@8AB0==O A?5FV0;V7>20=8E V=AB@C<5=BV2. #@>F5A 2:;NG02 @CG=89 0=0;V7 
:>4C 7 ?>40;LH8< 28?@02;5==O< 70AB0@V;8E <>2=8E :>=AB@C:FV9 V 28<0302 



88 

1030B>@07>28E VB5@0FV9, 4>:8 :>4 =5 1C;> ?@82545=> 2 @>1>G89 AB0=. �5AL 
?@>F5A 709=O2 24 ;N48=>-3>48=8. 

�=B5;5:BC0;L=89 ?V4EV4: B>9 A0<89 @>7@>1=8: 28:>@8AB>2C202 42V 25;8:V 
<>2=V <>45;V (Large Language Model, LLM), 0 A0<5 ChatGPT B0 Claude.ai, 70 
4>?><>3>N A?5FV0;L=> @>7@>1;5=8E ?@><?BV2. &0:89 ?V4EV4 4>72>;82 4>AO3B8 
0=0;>3VG=>3> @57C;LB0BC 2 =01030B> :>@>BHV B5@<V=8, 0 A0<5 70 7 ;N48=>-

3>48=.  
&0:8< G8=><, 1C;> 5:A?5@8<5=B0;L=> 4>2545=> 7=0G=5 A:>@>G5==O 

G0A>28E 28B@0B ?@8 28:>@8AB0==V LLM C ?>@V2=O==V 7 B@048FV9=8< ?V4E>4><, 
>A:V;L:8 7030;L=5 ?V428I5==O ?@>4C:B82=>ABV A:;0;> ?>=04 70%. 

&>6, 4>A;V465==O ?V4B25@48;> 28A>:C 5D5:B82=VABL 2?@>20465==O 
V=B5;5:BC0;L=8E <5B>4V2 @5V=68=V@8=3C ?@8 <V3@0FVW ?@87=0G5=>3> 4;O 
:>@8ABC20G0 :>4C 7 70AB0@V;8E 25@AV9 A8AB5<8 SAP.  

� B>9 65 G0A, ?@8 @>7@>1FV <5B>48:8 <V3@0FVW :>@8ABC20FL:>3> :>4C 
:@8B8G=> 206;828< T ?8B0==O 4>B@8<0==O ;VF5=7V9=8E ?@02 B0 70157?5G5==O 
157?5:8 :>@?>@0B82=8E 40=8E. �8:>@8AB0==O :><5@FV9=8E <>2=8E <>45;59 
?>2'O70=5 7 =87:>N ?@>1;5<. !04A8;0==O :>4C 4> AB>@>==VE A5@2VAV2 <>65 
?>@CHC20B8 ;VF5=7V9=V C3>48 B0 :>@?>@0B82=V ?>;VB8:8 157?5:8, AB2>@NNG8 
A5@9>7=V N@848G=V @878:8 4;O >@30=V70FV9. �@V< B>3>, 7030;L=><>2=V <>45;V 
=5 <0NBL 3;81>:>3> @>7C<V==O A?5F8DV:8 SAP V <>6CBL ?@>?>=C20B8 
=5>?B8<0;L=V @VH5==O, I> 28<030NBL 4>40B:>28E :>@83C20=L D0EV2FO<8. 

#5@A?5:B82=8< 28@VH5==O< F8E ?@>1;5< T 28:>@8AB0==O LLM 7 
2V4:@8B8< 28EV4=8< :>4><, @>73>@=CB8E 157?>A5@54=L> =0 V=D@0AB@C:BC@V 
>@30=V70FVW. &0:89 ?V4EV4 :0@48=0;L=> 7<V=NT A8BC0FVN 7 B>G:8 7>@C 
70:>=>402AB20 B0 157?5:8, >A:V;L:8 25AL ?@>3@0<=89 :>4 V 40=V 70;8H0NBLAO 2 
<560E :>@?>@0B82=>3> ?5@8<5B@0 >@30=V70FVW, O:0 265 <0T =5>1EV4=V 
;VF5=7V9=V ?@020 =0 28:>@8AB0==O :><?'NB5@=8E A8AB5<.  

$>73>@B0==O LLM 7 2V4:@8B8< 28EV4=8< :>4>< =0 2;0A=V9 
V=D@0AB@C:BC@V 4>72>;8BL AB2>@8B8 V=482V4C0;L=C <>45;L, 040?B>20=C 4> 
:>=:@5B=8E ?>B@51 >@30=V70FVW. �0=V =02G0==O <>6CBL 2:;NG0B8 2 A515 O: 
AB0=40@B=89 :>4 A8AB5<8, B0: V 2;0A=V =0?@0FN20==O >@30=V70FVW, I> 40ABL 
<>6;82VABL AB2>@8B8 C=V:0;L=89 V=AB@C<5=B, O:89 2@0E>2C20B8<5 A?5F8DV:C 
B>3> G8 V=H>3> 2?@>20465==O.  

&><C, ?>40;LHV 4>A;V465==O 1C4CBL 7>A5@5465=V =0 @>7@>1FV B0 
=02G0==V A?5FV0;V7>20=8E ;>:0;L=8E <>2=8E <>45;59 7 2V4:@8B8< 28EV4=8< 
:>4>< 4;O 70240=L <V3@0FVW ?@>3@0<=>3> :>4C ?@8 ?5@5E>4V =0 =>2V 25@AVW SAP 
A8AB5<. "A>1;82C C203C 1C45 ?@84V;5=> @>7@>1FV <5E0=V7<V2 20;V40FVW B0 
25@8DV:0FVW 735=5@>20=>3> :>@8ABC20FL:>3> :>4C 4;O ?V428I5==O =04V9=>ABV 
@VH5=L. 
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%#�%"� ���"$�%&�!"� ��&�$�&'$� 

1. #>74=O:>2, ".�.  V3@0FVO :>@8ABC20FL:>3> ?@>3@0<=>3> 
70157?5G5==O ?@8 V=B5;5:BC0;L=><C @5V=68=V@8=3C A:;04=8E :><?'NB5@=8E 
A8AB5< / ".�. #>74=O:>2, �.�. #0@E><5=:> // CCG0A=V ?@>1;5<8 V 4>AO3=5==O 
2 30;C7V @04V>B5E=V:8, B5;5:><C=V:0FV9 B0 V=D>@<0FV9=8E B5E=>;>3V9: XII 
 V6=0@>4=0 =0C:>2>-?@0:B8G=0 :>=D5@5=FVO, �0?>@V66O, 10312 3@C4=O 2024 
@.: B578 4>?>2V459. 3 �0?>@V66O: !'�#, 2024. 3 %. 493-494. 

 

 

'�� 004.89 
%5;V20=>2  .�.1, #0@E><5=:> �.�.2 

1 0A?. !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

%�����!"�  .�., #�$)" �!�" �.�. 
�!&��$�*�/ ��%"��� ,&'+!"�" �!&����&' ��/ 
#$"��&'��!!/ �!&����&'��,!"�" �!&�$(��%' 

�" #9.&�$!�) %�%&�  

�=0;V7 ACG0A=>3> AB0=C 2 30;C7V @>7@>1:8 :><?9NB5@=8E A8AB5< (�%) 
?V4B25@46CT 0:B82=5 2?@>20465==O <5B>4V2 B0 70A>1V2 HBCG=>3> V=B5;5:BC 
(,�), I> 4>72>;OT 7=0G=> A?@>AB8B8 B0 02B><0B87C20B8 1030B> ?@>F5AV2 
48709=C V=B5@D59AV2 �% [1]. 

� @>1>BV [2] ?>:070=>, I> 70AB>AC20==O ChatGPT 4;O 02B><0B870FVW 
AB2>@5==O B5E=VG=8E 70240=L, AB@C:BC@8, 0 B0:>6 35=5@0FVW B5:AB>2>3> 
:>=B5=BC 4>72>;OT 48709=5@0< H284H5 B0 5D5:B82=VH5 >@30=V7>2C20B8 
@>1>G89 ?@>F5A. �@V< B>3>, MidJourney 0:B82=> 28:>@8AB>2CTBLAO 4;O 
D>@<C20==O 2V7C0;L=8E 5;5<5=BV2, 0 Figma 28ABC?0T O: >A=>2=5 A5@54>28I5 
4;O @50;V70FVW B0 B5ABC20==O 48709=C. �06;828< 0A?5:B>< T 70?@>?>=>20=0 
<5B>48:0, 70A=>20=0 =0 4V0;>7V «,�-:>@8ABC20G», O:0 4>72>;OT 7=0G=> 
A?@>AB8B8 @CB8==V 7040GV 48709=5@0, 02B><0B87CNG8 5B0?8, I> 70728G09 
709<0NBL 1030B> G0AC. 

#@>B5 ?>?@8 5D5:B82=VABL =0O2=8E @VH5=L, 70;8H0TBLAO ?@>1;5<0 
>1<565=>W V=B53@0FVW B0 =5>1EV4=VABL 1V;LH 3=CG:>3> A5@54>28I0 4;O 
02B><0B870FVW =5 >:@5<8E 7040G, 0 ?>2=>3> F8:;C @>1>B8 48709=5@0. &><C 
0:BC0;L=>N T 7040G0 AB2>@5==O 2;0A=>3> V=B5;5:BC0;L=>3> V=B5@D59AC, I> 
>19T4=0T <>6;82>ABV 45:V;L:>E <>45;59 ,� B0 4>72>;8BL 7=0G=> ?V428I8B8 
5D5:B82=VABL @>1>B8 48709=5@V2 7024O:8 ?V428I5==N @V2=O 02B><0B870FVW 
28:>=0==O @V7=><0=VB=8E 70240=L, 7>:@5<0: 

- 35=5@0FVW AB@C:BC@8, B5:ABV2, ;>3V:8, AF5=0@VW2; 
- 2V7C0;V70FVW 70 B5:AB>28<8 ?@><?B0<8, I> 2V4:@820T <>6;82>ABV 4;O 

02B><0B8G=>3> AB2>@5==O 48709=5@AL:8E :>=F5?BV2; 
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- >1<V=C, :><5=BC20==O B0 35=5@0FVW 48709=V2 C @50;L=><C A5@54>28IV, 
I> =040ABL 7<>3C V=B53@C20B8 AB2>@5=V 5;5<5=B8 157?>A5@54=L> 2 @>1>GV 
?@>T:B8. 

�2B>@8 [3] @>73;O=C;8 ?>B5=FV0; API OpenAI Platform 4;O V=B53@0FVW C 
25170AB>AC=>: ChatGPT 7 B0:8< DC=:FV>=0;><: 4V0;>3 7 :>@8ABC20G5<, 
35=5@0FVO B5:AB>2>3> B0 2V7C0;L=>3> :>=B5=BC. *5 =040T H8@>:V <>6;82>ABV 
4;O 02B><0B870FVW ?@>F5AC AB2>@5==O B0 B5ABC20==O V=B5@D59AV2. �=B53@0FVO 
OpenAI API C 25170AB>AC=>: 4>72>;OT =5 ;8H5 28:>=C20B8 7040GV >1@>1:8 
?@8@>4=>W <>28, 0;5 9 5D5:B82=> 28:>@8AB>2C20B8 35=5@0B82=V <>45;V 4;O 
?>;V?H5==O 270T<>4VW 7 :>@8ABC20G0<8, 02B><0B87CNG8 1030B> @CB8==8E 
?@>F5AV2, B0:8E O: 2V4?>2V4V =0 70?8B0==O, AB2>@5==O B5:AB>28E <0B5@V0;V2, 
01> =02VBL 02B><0B8G=5 35=5@C20==O 2V7C0;L=8E :><?>=5=BV2. 

�;O ?@>T:BC20==O V=B5;5:BC0;L=>3> V=B5@D59AC �% ?@>?>=CTBLAO 
28:>@8AB>2C20B8 <>6;82>ABV OpenAI Platform, I> 4>72>;OT V=B53@C20B8 
ChatGPT, MidJourney, Figma API B0 V=HV V=AB@C<5=B8 2 T48=C 5:>A8AB5<C 
(@8A.1). *5 4>72>;8BL AB2>@8B8 C=V25@A0;L=89 70AB>AC=>: =0 >A=>2V ,�, O:89 
1C45 A?5FV0;V7C20B8AO A0<5 =0 28@VH5==V 7040G, ?>2'O70=8E V7 48709=>< 
V=B5@D59AV2. &0:89 70AB>AC=>: 7<>65 =5 ;8H5 2V4?>2V40B8 =0 ?@>D5AV9=V 
?8B0==O, 35=5@C20B8 AB@C:BC@C B0 B5:AB>289 :>=B5=B, 0;5 9 0:B82=> A?@8OB8 C 
D>@<C20==V 2V7C0;L=8E 5;5<5=BV2 7024O:8 V=B53@0FVW 7 ?@>D5AV9=8< 
V=AB@C<5=B>< Figma. *5 4>72>;8BL :>@8ABC20G0< =0 :>6=><C 5B0?V AB2>@5==O 
B0 0=0;V7C 48709=C V=B5@D59AC >B@8<C20B8 @5:><5=40FVW, 02B><0B87>20=C 
4>?><>3C B0 V=B5@0:B82=89 72>@>B=V9 72'O7>: 2V4 V=B5;5:BC0;L=>W A8AB5<8. 

 

 
$8AC=>: 1 3 �70T<>4VO API C 25170AB>AC=:C 

 

&0:8< G8=><, B0:0 V=B53@0FVO <>65 AB0B8 >A=>2>N 4;O AB2>@5==O 1V;LH 
040?B82=8E, V=BCWB82=> 7@>7C<V;8E V=B5@D59AV2, I> 7=0G=> 7<5=H0BL G0A, 
=5>1EV4=89 =0 @>7@>1:C B0 B5ABC20==O, 4>72>;ONG8 48709=5@0< 7>A5@548B8AL 
=0 :@50B82=8E 0A?5:B0E B0 >?B8<V70FVW :>@8ABC20FL:>3> 4>A2V4C. 

 

 



91 

%#�%"� ���"$�%&�!"� ��&�$�&'$� 

1. %5;V20=>2  .�. �8:>@8AB0==O <5B>4V2 B0 70A>1V2 HBCG=>3> V=B5;5:BC 
?@8 =02G0==V 25148709=C /  .�. %5;V20=>2, �.�. #0@E><5=:> // &8645=L 
=0C:8-2024: ->@VG=0 =0C:>2>-?@0:B8G=0 :>=D5@5=FVO 28:;040GV2, =0C:>2FV2, 
<>;>48E CG5=8E, 0A?V@0=BV2 B0 ABC45=BV2, �0?>@V66O, 15-19 :2VB=O 2024: B578 
4>?>2V459. 3 �0?>@V66O: !'�#, 2024. 3 %.86. 

2. Challenges and approaches to the artificial intelligence in education / [I. 

Zeleneva, A. Parkhomeko, S. Subbotin et al. ] // In: Auer, M.E., Rüütmann, T. 
(eds) Futureproofing Engineering Education for Global Responsibility. ICL 2024. 

Lecture Notes in Networks and Systems. 3 Springer, Cham, 2025. 3 Vol. 1260. 3 
P. 3773384. 

3. Auger, T. Overview of the OpenAI APIs / T. Auger, E. Saroyan // 

Generative AI for Web Development. 3 Apress, Berkeley, CA, 2024. 3 P. 87-116. 

 

 

'�� 004.5 
&C;5=:>2 �.�.1, #0@E><5=:> �.�.2 
1 0A8AB. !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' !' «�0?>@V7L:0 ?>;VB5E=V:0» 

&'��!�"� �.�., #�$)" �!�" �.�. 
�"%�����!!/ "%"����"%&�� $������*��  �&�$���,!�) 
�!&�$(��%�� �"$�%&'��+� ��/ %�$��"��- ��$&'��,!"� 

$���,!"%&� 

�V AB@V<:8< @>728B:>< =0C:8 B0 B5E=V:8 B5E=>;>3VO 2V@BC0;L=>W 
@50;L=>ABV (Virtual Reality, VR) AB0T 2A5 1V;LH ?>H8@5=>N. �024O:8 
70=C@5==N, V=B5@0:B82=>ABV B0 @>7H8@N20=>ABV 2>=0 T 1030B>>1VFONG8< 
B@5=4>< 7 H8@>:8<8 ?5@A?5:B820<8 70AB>AC20==O [1]. 

)>G0 B5E=>;>3VO VR =018@0T >15@BV2, B8< =5 <5=H ?>:8 I5 1@0:CT 
<5B>4V2 V =09:@0I8E ?@0:B8: WW @50;V70FVW. �>:@5<0, 270T<>4VO :>@8ABC20GV2 7 
A5@54>28I5< VR 70 4>?><>3>N :>=B@>;5@V2 G0AB> 28:;8:0T @>7G0@C20==O 
G5@57 =5?@8@>4=V 01> =5?@0:B8G=V 4VW B0 =5 4>72>;OT :>@8ABC20G0< ?>2=VABN 
70=C@8B8AL C 2V@BC0;L=89 A2VB [2]. 

&><C, 0:BC0;L=8< T ?>40;LH89 @>728B>: B5E=>;>3V9 @50;V70FVW 
<0B5@V0;L=>3> 01> 2V4GCB=>3> V=B5@D59AC :>@8ABC20G0 (Tangible User 
Interface, TUI) 4;O :@0I>W 270T<>4VW 7 A5@54>28I5< VR, O:V 4>72>;OBL 
270T<>4VOB8 7 F8D@>28< A2VB>< B0: A0<>, O: ;N48=0 270T<>4VT 7 DV78G=8< 
A2VB><.  

�45O TUI ?>;O30T 2 B><C, I>1 =040B8 ?@O<89 729O7>: <V6 A8AB5<>N B0 
B8<, O: :>@8ABC20G :5@CT =5N 70 4>?><>3>N DV78G=8E <0=V?C;OFV9, 0 B0:>6 
?>254V=:>N, O:C 2>=8 28:;8:0NBL C A8AB5<V. *5 =5 ?@>AB> ?8B0==O =0O2=>ABV 
DV78G=>3> :>=B@>;5@0 4;O F8D@>2>W A8AB5<8, 0;5 9 ?5@5:>=0==O, I> 9>3> 

https://www.scopus.com/authid/detail.uri?authorId=6506324063
https://www.scopus.com/authid/detail.uri?authorId=57210667343
https://www.scopus.com/authid/detail.uri?authorId=7006531104
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2?@>20465==O <0T A5=A 4;O :>@8ABC20G0 B0 <0T 4>40B:>2C FV==VABL 4;O 1V;LH 
?@8@>4=>3> B0 V=BCWB82=> 7@>7C<V;>3> :5@C20==O A5@54>28I5< VR [3]. 

 5B0 @>1>B8 3 4>A;V465==O <5B>4V2 B0 70A>1V2 @>7@>1:8 TUI 4;O 
?V428I5==O 5D5:B82=>ABV 270T<>4VW :>@8ABC20G0 7 A5@54>28I5< VR. 

"1@0=0 <>45;L 270T<>4VW Model-View-Controller (MVC) A;C68BL 
B5E=VG=>N <>45;;N 4;O @>7@>1:8 #� 3@0DVG=>3> V=B5@D59AC :>@8ABC20G0, 0 
B0:>6 =040T V=AB@C<5=B 4;O 282G5==O :>=F5?BC0;L=>W 0@EVB5:BC@8 3@0DVG=8E 
V=B5@D59AV2 V 729O7:C FVTW 0@EVB5:BC@8 7 ?V4E>4>< <0B5@V0;L=>3> V=B5@D59AC.  

� <5B>N 4>A;V465==O B0 ?>@V2=O==O, AB2>@N20=V ?@>T:B8 VR 
@50;V7>2CNBLAO 7 28:>@8AB0==O< 42>E =091V;LH ?>?C;O@=8E ACG0A=8E @CHVW2 
Unreal Engine 5 (UE5) V Unity. 

#;0BD>@<C Arduino Nano 1C;> >1@0=> 2 O:>ABV >A=>28 4;O AB2>@5==O 
729O7:C <V6 @CHVT< B0 <V:@>:>=B@>;5@><. #5@H89 20@V0=B ?@>B>B8?C 
?@8AB@>N TUI (@8A.1) 1C;> @50;V7>20=> 7 28:>@8AB0==O< V=5@FV9=>3> 
28<V@N20;L=>3> <>4C;O MPU-6050, I> ?>T4=CT 2 A>1V B@L>E>AL>289 
0:A5;5@><5B@ B0 B@L>E>AL>289 3V@>A:>?. /: 28:>=02GV 5;5<5=B8 72>@>B=>3> 
729O7:C 28:>@8AB0=> B@8 2V1@><>B>@8, O:V 70157?5GCNBL B0:B8;L=C 
AB8<C;OFVN @V7=>W 25;8G8=8. 

 

 
$8AC=>: 1 3 #@>B>B8? ?@8AB@>N 4;O @50;V70FVW TUI 

 

�@C389 20@V0=B ?@>B>B8?C ?@8AB@>N B0:>6 28:>@8AB>2CT MPU-6050, 

>4=0: 2V4@V7=OTBLAO A?>A>1>< @50;V70FVW 28EV4=>3> V=B5@D59AC. �;O 729O7:C 7 
A5@54>28I5< VR C FL><C 20@V0=BV 28:>@8AB>2CTBLAO Bluetooth-<>4C;L HC-05, 

I> 4>72>;OT 74V9A=N20B8 1574@>B>2C ?5@540GC 40=8E 4> 7>2=VH=L>3> 
?@89<0G0 (=0?@8:;04, :><?9NB5@0 01> <>1V;L=>3> ?@8AB@>N) C @568<V 
@50;L=>3> G0AC. "A=>2C ?@8AB@>N 28:>=0=> V7 70AB>AC20==O< 3D-4@C:C, I> 
70157?5GCT :><?0:B=VABL V 7@CG=VABL C 28:>@8AB0==V B0 ?>40;LH><C @>728B:C 
?@>B>B8?C.  



93 

#>40;LH0 @>1>B0 1C45 A?@O<>20=0 =0 4>A;V465==O 5D5:B82=>ABV 
70?@>?>=>20=8E @VH5=L B0 ?>HC: H;OEV2 WE C4>A:>=0;5==O. 

 

%#�%"� ���"$�%&�!"� ��&�$�&'$� 

1. Xie, H. The applications of interface design and user experience in Virtual 

Reality / H. Xie // Highlights in Science, Engineering and Technology. 3 2023. 3 
Vol. 44. 3 P. 189-198. 

2. Tangible interactions in Virtual Reality environments /[M. Sirizzottia, S. 

Guerciob, F. Lampusa et al.] // European Tangible Interaction Studio, Siena, Italy, 

16-20 November 2020: proceedings. 3 2020. 3 P. 1-7. 

3. Caicedo, D. G. What are tangible user interfaces? [Electronic resource] / 

D. G. Caicedo. 3 Access mode: https://medium.com/@bluehair.co/what-

aretangible-user-interfaces-ce6a5aa5c912. 

 

 

UDC 004.8: 519.2 

Bakhrushyn O.V.1 

1 PhD student National University Zaporizhzhia Polytechnic 
BAKHRUSHYN O.V. 

THE USE OF ARTIFICIAL INTELLIGENCE FOR COLLECTING DATA 

ON THE INTERNET AND ITS STATISTICAL ANALYSIS 

The of the use of intelligent computing methods has been growing over the 

years. It is now prevalent across different fields of data analysis and AI chat bots, 

to use the generative AI for creating texts, images, videos and music. There are 

also more researches of the viability of AI in other fields, and preferred methods of 

intelligent computing for specific tasks. 

One such field is the use of AI for data collecting. AI is particularly useful for 

data collection from the internet, as it can be capable of web crawling, link and 

content analysis and more. The existing researches show, that there are many 

challenges in the development of the algorithms and methods for the collecting of 

data from multiple diverse datasets. Some of the challenges in this regard fall under 

the category of data quality and include ensuring that the data used is relevant, 

which is crucial in constantly changing landscapes; diverse, to avoid bias; as well 

as ensuring data security. 

Another important problem is the use of AI for data analysis. This 

encompasses both current and potential using of AI methods across most of the 

fields. The intelligent computing has already shown its effectiveness with the tasks 

that are time consuming or repetitive for staff. It has been shown, that through the 

use of machine learning, deep learning techniques and natural language processing, 

AI is able to analyze large quantities of data, extract valuable information, identify 

patterns and make predictions based on available data. The challenges in this case 

https://medium.com/@bluehair.co/what-aretangible-user-interfaces-ce6a5aa5c912
https://medium.com/@bluehair.co/what-aretangible-user-interfaces-ce6a5aa5c912
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once more include ethical considerations such as privacy, security and diversity, as 

well as transparency of the algorithms used, their interpretability and 

explainability.  

In conclusion, the use of intelligent computing is likely to keep growing, with 

extensive research being done in terms of both applying the AI technologies to the 

new fields, as well as improving the existing systems and overcoming known 

challenges. 
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OBJECT RECOGNITION ON SATELLITE IMAGES 

Every year, the development of neural networks is becoming more and more 

active and their impact on society is increasing, including the implementation of 

pattern recognition systems. 

A neural network (NN) is a mathematical model in the form of software and 

hardware implementation based on the principles of human neural networks. 

Neural networks can be trained, which allows them to be optimized and constantly 

increase their performance.  

More and more often, new types of neural network architectures are being 

created. They are called <unique= and <breakthrough=, but in fact, many of them 
have many of the same features and are similar. 

Object recognition is actively used to detect various objects in the photos of 

the Earth's surface taken with the help of satellites. It is actively used in geographic 

information systems, military, environmental monitoring, and urban planning. 

Thanks to neural networks that are able to automatically recognize objects (houses, 

roads, water bodies, fields, forests, etc.) quickly and accurately, it is now possible 

to analyze the surface of our planet and quickly draw conclusions based on this 

data. 

Deep learning based on neural networks ensures high recognition accuracy. 

One of the most popular architectures is U-Net. 

U-Net is a widely used deep learning architecture that was first introduced in 

the <U-Net: Convolutional Networks for Biomedical Image Segmentation= paper. 
The primary purpose of this architecture was to address the challenge of limited 

annotated data in the medical field. This network was designed to effectively 

leverage a smaller amount of data while maintaining speed and accuracy [1]. 



95 

Object recognition on satellite images is used in environmental monitoring to 

detect changes in forests, control deforestation, and monitor changes in coastlines. 

In agriculture, this technology helps to analyze the condition of crops, predict 

yields, assess irrigation levels, and recognize fields and water bodies (Figure 1). In 

urban planning and transportation, it is used to analyze buildings, recognize road 

infrastructure, and optimize transportation routes. In the military and security 

spheres, object recognition helps to identify strategic objects, monitor the 

movement of military equipment, and analyze potential threats. 

 

 
Figure 1 3 Example of recognizing water bodies and fields on satellite images [2] 

 

The ability to detect new buildings directly from satellite images (Figure 2) is 

particularly useful in regions where the population is changing very rapidly and in 

remote and large-scale areas where census of these new buildings is often done 

manually and quickly becomes out of date. The processing of aerial images can 

also be very important in assessing building damage in natural disasters. Finally, it 

can be very useful for solar panel manufacturers who want to estimate the usable 

roof surface at a particular site [3]. 

 

 
Figure 2 3 Example of building recognition on satellite images [3] 
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Research in this area is providing new opportunities for automating the 

analysis of satellite images, which allows for more efficient use of data for various 

areas of activity, including environmental monitoring, natural resource 

management, security research, logistics, and urban planning. Improvements in 

algorithms and the development of computing technologies will help improve the 

accuracy, speed and efficiency of object recognition, making this area extremely 

promising in the future. 
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B5ABC20==O =>28E <>45;59 =04@>74V;L=>W 740B=>ABV 7>1@065=L, >?B8<V70FVN 
=0O2=8E 0;3>@8B<V2 4;O ?V428I5==O WE=L>W 5D5:B82=>ABV, 0 B0:>6 
4>A;V465==O <5B>4V2 1030B>:04@>2>W =04@>74V;L=>W 740B=>ABV 4;O ?>;V?H5==O 
O:>ABV 2V45>70?8AV2. 
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'�� 004 
�>;>2G5=:> �.$.1, %C11>BV= %.".2 
1 ABC4. 3@. �!&-130 !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 4-@ B5E=. =0C:, ?@>D. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

�"�"�+�!�" �.$., %'��"&�! %.". 
#$"�$� !� �����#�+�!!/ ���%&���!!/ &"��$�� !� 

%����� 

"19T:B 4>A;V465==O 3 ?@>F5A @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O 
>1;V:C B>20@V2 =0 A:;04V. 

#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O A:;04AL:>3> >1;V:C. 
 5B0 @>1>B8 3 @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 4;O 2V4AB565==O 

B>20@V2 =0 A:;04V. 
 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 ?@>3@0<C20==O JavaScript, 

A5@54>28I5 @>7@>1:8 Visual Studio. 
� E>4V 28:>=0==O @>1>B8 1C;> ?@>0=0;V7>20=> B0 4>A;V465=> ?@>F5A 

@>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O >1;V:C B>20@V2 =0 A:;04V.  
�87=0G5=>, I> C?@02;V==O A:;04>< 01> A:;04AL:89 >1;V: 2:;NG0T 

?@8=F8?8 9 ?@>F5A8, O:V 28:>@8AB>2CNBLAO C I>45==V9 4VO;L=>ABV A:;04C, 
C?@02;V==O A:;04>< >E>?;NT >@30=V70FVN B0 C?>@O4:C20==O A:;04AL:>3> 
?@>AB>@C, ?;0=C20==O @>1>G>W A8;8, :>=B@>;L =04 70?0A0<8 B0 28:>=0==O 
70<>2;5=L. �D5:B82=5 :5@C20==O A:;04>< ?5@5410G0T >?B8<V70FVN 9 
V=B53@0FVN :>6=>3> ?@>F5AC A:;04AL:>3> >1;V:C B0:, I>1 2AV 0A?5:B8 
A:;04AL:8E >?5@0FV9 270T<>4VO;8 4;O ?V428I5==O ?@>4C:B82=>ABV 9 7=865==O 
28B@0B. �V47=0G5=>, I> ?@>3@0<=5 70157?5G5==O :5@C20==O A:;04>< T 
?@>3@0<=8< @VH5==O<, A?@O<>20=8< =0 A?@>I5==O ?@>F5AC C?@02;V==O 
A:;04><. #@>3@0<=5 70157?5G5==O :5@C20==O A:;04>< G0AB> =040TBLAO O: 
G0AB8=0 V=B53@>20=>3> ?0:5BC ?@>3@0<=>3> 70157?5G5==O 4;O ?;0=C20==O 
@5AC@AV2 ?V4?@8T<AB20 V <>65 ?V4B@8<C20B8 B0 >?B8<V7C20B8 2AV 0A?5:B8 
?@>F5AC C?@02;V==O A:;04>< ?V4?@8T<AB20. #@>0=0;V7>20=> ?>=OBBO 
C?@02;V==O 70?0A0<8 B0 C?@02;V==O A:;04><, 0 B0:>6 ?@8=F8?8 C?@02;V==O 
A:;04AL:8< 3>A?>40@AB2><, @>7C<V==O O:8E 4>72>;OT 287=0G8B8 28<>38 4> 
@>7@>1:8 5D5:B82=>3> ?@>3@0<=>3> 70157?5G5==O 4;O A:;04AL:>3> >1;V:C. 
"?8A0=> DC=:FVW ?@>3@0<=>3> 70157?5G5==O C?@02;V==O A:;04><. 
#@>0=0;V7>20=> 2848 ?@>3@0<=>3> 70157?5G5==O C?@02;V==O A:;04><, 
7>:@5<0, 02B>=><=V ;>:0;L=V @VH5==O, E<0@=V @VH5==O B0 <>4C;V, O:V 
V=B53@CNBLAO C ?0:5B8 ?@>3@0<=8E A8AB5< C?@02;V==O ?V4?@8T<AB2><. 

�0 @57C;LB0B0<8 ?@>2545=>3> 0=0;V7C 7@>1;5=> 28A=>2>:, I> C =0H G0A 
VA=CT 4>A8BL 1030B> ?@>3@0<=8E 70A>1V2 4;O C?@02;V==O A:;04><. #@>B5 45O:5 
?@>3@0<=5 70157?5G5==O A:;04AL:>3> >1;V:C <>65 1CB8 4>A8BL 4>@>38< 4;O 
:C?V2;V B0 2?@>20465==O, >A>1;82> 4;O =525;8:8E ?V4?@8T<AB2 01> =525;8:8E 
A:;04V2. �<?;5<5=B0FVO ?@>3@0<8 A:;04AL:>3> >1;V:C <>65 1CB8 A:;04=>N 
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7040G5N, >A>1;82> O:I> 2>=0 ?>B@51CT V=B53@0FVW 7 VA=CNG8<8 ?@>3@0<=8<8 
A8AB5<0<8 C?@02;V==O 01> >1;V:C. �5O:5 ?@>3@0<=5 70157?5G5==O A:;04AL:>3> 
>1;V:C <>65 <0B8 >1<565=V <>6;82>ABV =0;0HBC20==O 01> =5 2V4?>2V40B8 
C=V:0;L=8< ?>B@510< :>=:@5B=>3> A:;04AL:>3> ?V4?@8T<AB20, I> <>65 
?@8725AB8 4> =5>1EV4=>ABV 4>40B:>28E @>7@>1>: 01> 7<V= C 2=CB@VH=VE 
?@>F5A0E ?V4?@8T<AB20, I> 709<0TBLAO A:;04AL:8< 1V7=5A><. &><C 
0:BC0;L=>N T @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 4;O 2V4AB565==O B>20@V2 =0 
A:;04V. 

%D>@<C;L>20=> DC=:FV>=0;L=V 28<>38 4> ?@>3@0<=>3> 70157?5G5==O 
4;O 2V4AB565==O B>20@V2 =0 A:;04V. 

�;O @50;V70FVW ?@>3@0<=>3> 70157?5G5==O 4;O 2V4AB565==O B>20@V2 =0 
A:;04V >1@0=> <>2C ?@>3@0<C20==O JavaScript, O:0 T <>2>N ?@>3@0<C20==O, 
O:0 4>72>;OT AB2>@N20B8 48=0<VG=89 251:>=B5=B, V=B53@>20=89 C 4>:C<5=B8 
HTML, B0 4>72>;OT AB2>@8B8 25170AB>AC=>: 4;O A:;04AL:>3> >1;V:C =0 >A=>2V 
E<0@=8E B5E=>;>3V9. �>=0 70157?5GCT 270T<>4VN =0 251AB>@V=:0E V <0T 
?V4B@8<:C 2AVE >A=>2=8E 1@0C75@V2, I> @>18BL WW C=V25@A0;L=8< V=AB@C<5=B>< 
4;O 251@>7@>1:8. 

�;O AB2>@5==O ?@>3@0<=>3> 70157?5G5==O 4;O 2V4AB565==O B>20@V2 =0 
A:;04V >1@0=> A5@54>28I5 @>7@>1:8 Visual Studio, I> =040T 4>ABC? 4> @V7=8E 
V=AB@C<5=BV2 4;O @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O B0 T ?>2=>FV==8< 
<5=5465@>< :>4C, O:89 4>?><030T 5D5:B82=> ?@0FN20B8 7 ?@>3@0<=8< 
?@>T:B><, 7>:@5<0, 28:>@8AB>2CNG8 <>2C ?@>3@0<C20==O JavaScript. 

$>7@>1;5=> ?@>3@0<=5 70157?5G5==O 4;O 2V4AB565==O B>20@V2 =0 A:;04V.  
�0?@>?>=>20=> AB@C:BC@C ?@>3@0<=>3> 70157?5G5==O 4;O 2V4AB565==O 

B>20@V2 =0 A:;04V, O:0 70A=>20=0 =0 :;VT=B-A5@25@=V9 0@EVB5:BC@V B0 
A:;040TBLAO 7 :;VT=BAL:>W B0 A5@25@=>W G0AB8=, 0 B0:>6 <VAB8BL 107C 40=8E 4;O 
@>1>B8 7 V=D>@<0FVTN ?@> B>20@8 =0 A:;04V. #@89=OB> @VH5==O ?@> @>7@>1:C 
?@>3@0<=>3> 70157?5G5==O 4;O 2V4AB565==O B>20@V2 =0 A:;04V C 283;O4V 
25170AB>AC=:C, I> ?>71028BL :>@8ABC20G0 2V4 =5>1EV4=>ABV 2AB0=>2;N20B8, 
=0AB@>N20B8 B0 ?V4B@8<C20B8 C ?@0F5740B=><C AB0=V >:@5<V 5;5<5=B8 
?@>3@0<8. &0:>6 F5 40ABL <>6;82VABL :>@8ABC20GC @>1>B8 7 ?@>3@0<>N 70 
4>?><>3>N @V7=8E 0?0@0B=8E 70A>1V2, 7>:@5<0, ?5@A>=0;L=8E :><?9NB5@V2 B0 
<>1V;L=8E ?@8AB@>W2. 

$>7@>1;5=> 107C 40=8E ?@>3@0<=>3> 70157?5G5==O 4;O 2V4AB565==O 
B>20@V2 =0 A:;04V, O:0 ?@87=0G5=0 4;O 715@V30==O 40=8E ?@> B>20@8 =0 A:;04V 
?V4?@8T<AB20, 0 B0:>6 4;O 715@V30==O V=H>W V=D>@<0FVW, =5>1EV4=>W 4;O 
@>1>B8 #� 4;O 2V4AB565==O B>20@V2 =0 A:;04V. �87=0G5=>, I> >A=>2=8<8 
ACB=>ABO<8 1078 40=8E T B0:V: :0B53>@VO B>20@C (Category), B>20@ (List), AB0BCA 
B>20@C (Status) B0 V=HV. 

"?8A0=> DC=:FV>=C20==O ?@>3@0<=>3> 70157?5G5==O 4;O 2V4AB565==O 
B>20@V2 =0 A:;04V. 
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"?8A0=> >A>1;82>ABV @50;V70FVW ?@>3@0<=>3> 70157?5G5==O 4;O 
2V4AB565==O B>20@V2 =0 A:;04V. �8:>=0=> ?@>T:BC20==O V=B5@D59AC 270T<>4VW 
:>@8ABC20G0 7 ?@>3@0<=8< 70157?5G5==O< 4;O 2V4AB565==O B>20@V2 =0 A:;04V. 

�8:>=0=> B5ABC20==O @>7@>1;5=>3> ?@>3@0<=>3> 70157?5G5==O 4;O 
2V4AB565==O B>20@V2 =0 A:;04V. $57C;LB0B8 B5ABC20==O ?@>3@0<=>3> 
70157?5G5==O ?>:070;8, I> @>7@>1;5=0 ?@>3@0<0 4>72>;OT 70157?5G8B8 
02B><0B870FVN ?@>F5AV2, ?>29O70=8E 7 ?V4B@8<:>N ?@>F5AC 2V4AB565==O 
B>20@V2 =0 A:;04V. 

 

 

'�� 004 
�C1>28:  .�.1, %C11>BV= %.".2 
1 ABC4. 3@. �!&-110 !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 4-@. =0C:, ?@>D. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

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

��&��!"%&�� 

"19T:B @>1>B8 3 ?@>F5A 28ABC?C 28:>=02FV2 C D>@<V 2C;8G=8E 
0:B82=>AB59. 

#@54<5B @>1>B8 3 ?@>3@0<=5 70157?5G5==O @5F5=7C20==O 2C;8G=8E 
0:B82=>AB59. 

 5B0 @>1>B8 3 @>7@>18B8 ?@>3@0<=5 70157?5G5==O @5F5=7C20==O 
2C;8G=8E 0:B82=>AB59 4;O ?V428I5==O V=D>@<>20=>ABV :>@8ABC20GV2. 

$>1>BC ?@8A2OG5=> @>73;O4C ?@>F5AC 28ABC?C 28:>=02FV2 C D>@<V 
2C;8G=8E 0:B82=>AB59. �;O ?V4B@8<:8 40=>3> ?@>F5AC 1C;> 70?@>?>=>20=> 
@>7@>18B8 ?@>3@0<=5 70157?5G5==O @5F5=7C20==O 2C;8G=8E 0:B82=>AB59 4;O 
?V428I5==O V=D>@<>20=>ABV :>@8ABC20GV2, I> 1C;> 287=0G5=> 2 O:>ABV <5B8 
@>1>B8, O:C 1C;> 2 @57C;LB0BV 4>AO3=CB>. 

�514>40B>: @>7@>1;5=> <>2>N Python 70 4>?><>3>N Python-D@59<2>@:C 
Django B0 A8AB5<8 :5@C20==O �� MySQL. 

$>7@>1;5=0 ?@>3@0<0 =040T <>6;82VABL >B@8<C20B8 V=D>@<0FVN ?@> 
2C;8G=V 0:B82=>ABV, O:V ?@>2>4OBLAO C <VABV, G0A B0:8E 28ABC?V2, ?@> 
D5AB820;V, 2 <560E O:8E B0:V 2C;8G=V 0:B82=>ABV 2V41C20NBLAO, @5F5=7VW 2V4 
V=H8E :>@8ABC20GV2, O:V AB0;8 A2V4:0<8 B0:8E 0:B82=>AB59, B0 AB2>@N20B8 
2;0A=V @5F5=7VW. %B2>@5==O ?@>3@0<8 O: 2514>40B:C A?@8OT H8@>BV 4>ABC?C 
:>@8ABC20GV2 7 @V7=8E ?@8AB@>W2, 7 @V7=8E ;>:0FV9, I> 4>72>;OT >E>?;N20B8 
H8@HC 0C48B>@VN, O:0 <>65 AB0B8 2V42V4C20G0<8 D5AB820;V2 2C;8G=8E 
0:B82=>AB59, 3;O40G0<8 28ABC?V2 2C;8G=8E 0@B8ABV2, 4>;CG0B8AO 4> @>728B:C 
2C;8G=8E 0:B82=>AB59 O: 1V7=5AC, 4>:;040B8AO 4> @>728B:C 2C;8FL <VAB0, =0 
O:8E B0:V 0:B82=>ABV 2V41C20NBLAO. 
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'AV DC=:FV>=0;L=V <>6;82>ABV CA?VH=> @50;V7>20=V, I> 1C;> 
?V4B25@465=> B5ABC20==O<. ' ?@>3@0<V @50;V7>20=> =040==O V=D>@<0FVW ?@> 
>@30=V70B>@V2 2C;8G=8E 0:B82=>AB59, D5AB820;V, 3@C?8 28:>=02FV2 2C;8G=8E 
0:B82=>AB59, ?>HC: B0:8E 40=8E, 2=5A5==O 2V4?>2V4=8E 40=8E B0 @5403C20==O 
O: 728G09=8<8 :>@8ABC20G0<8, B0: V A0<8<8 28:>=02FO<8, O:V <>6CBL 2 
?>40;LH><C ?>4020B8 70O2:8 I>4> ?@54AB02=8FB20, @5F5=7C20==O D5AB820;V2 
2C;8G=8E 0:B82=>AB59 B0 28ABC?V2 3@C? 28:>=02FV2 2C;8G=8E 0:B82=>AB59, 
287=0G5==O 3@0DV:C 2C;8G=8E 0:B82=>AB59 C <VABV 7030;><, 70 2C;8F5N <VAB0, 
70 3@C?>N, >A>18AB5 715@565==O D5AB820;N 2C;8G=8E 0:B82=>AB59, 3@C?8 
28:>=02FV2 B0 >@30=V70B>@0 2C;8G=8E 0:B82=>AB59, AB2>@5==O 70?8B0=L V 
2V4?>2V459 =0 70?8B0==O ?@> 3@C?8, D5AB820;V. 

$>7@>1;5=0 ?@>3@0<0 =040T <>6;82VABL >B@8<C20B8 V=D>@<0FVN ?@> 
2C;8G=V 0:B82=>ABV, O:V ?@>2>4OBLAO C <VABV, G0A B0:8E 28ABC?V2, ?@> 
D5AB820;V, 2 <560E O:8E B0:V 2C;8G=V 0:B82=>ABV 2V41C20NBLAO, @5F5=7VW 2V4 
V=H8E :>@8ABC20GV2, O:V AB0;8 A2V4:0<8 B0:8E 0:B82=>AB59, B0 AB2>@N20B8 
2;0A=V @5F5=7VW. 

%B2>@5==O ?@>3@0<8 O: 2514>40B:C A?@8OT H8@>BV 4>ABC?C :>@8ABC20GV2 
7 @V7=8E ?@8AB@>W2, 7 @V7=8E ;>:0FV9, I> 4>72>;OT >E>?;N20B8 H8@HC 
0C48B>@VN, O:0 <>65 AB0B8 2V42V4C20G0<8 D5AB820;V2 2C;8G=8E 0:B82=>AB59, 
3;O40G0<8 28ABC?V2 2C;8G=8E 0@B8ABV2, 4>;CG0B8AO 4> @>728B:C 2C;8G=8E 
0:B82=>AB59 O: 1V7=5AC, 4>:;040B8AO 4> @>728B:C 2C;8FL <VAB0, =0 O:8E B0:V 
0:B82=>ABV 2V41C20NBLAO. 

�0;C7L 28:>@8AB0==O. #V4B@8<:0 V=D>@<C20==O I>4> 2C;8G=8E 
0:B82=>AB59, I> 2:;NG0NBL 28ABC?8 <C78:0=BV2, B50B@0;V7>20=V 28ABC?8, 
28ABC?8 V=H8E 2C;8G=8E 0@B8ABV2 B0 V=HV B8?8 2C;8G=8E 0:B82=>AB59. 

 

 

'�� 004 
":>?=89 �.$.1, %C1>BBV= %.".2 
1 ABC4. 3@. �!&-130 !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 4-@ B5E=. =0C:, ?@>D. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

"�"#!�� �.$., %'�"&&�! %.". 
#$"�$� !� �����#�+�!!/ "� �!' #"���" ��!!/ � 

"19T:B 4>A;V465==O 3 ?@>F5A @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O 
>1<V=C B5:AB>28<8 ?>2V4><;5==O<8. 

#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O ?V4B@8<:8 ?@>F5AC >1<V=C 
?>2V4><;5==O<8. 

 5B0 @>1>B8 3 @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 4;O >1<V=C 
?>2V4><;5==O<8. 

� E>4V 28:>=0==O @>1>B8 1C;> ?@>0=0;V7>20=> B0 4>A;V465=> ?@>F5A 
@>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O >1<V=C B5:AB>28<8 ?>2V4><;5==O<8.  
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�87=0G5=>, I> <8BBT289 >1<V= ?>2V4><;5==O<8 O2;OT A>1>N B5:AB>289 
4V0;>3 <V6 42><0 01> 1V;LH5 ;N4L<8 =0 :><?9NB5@V 01> <>1V;L=><C ?@8AB@>W 
G5@57 G0B, I> <0T 4>ABC? 4> <5@56V �=B5@=5B. #@>3@0<=5 70157?5G5==O 
?V4B@8<:8 ?@>F5AC >1<V=C <8BBT28<8 ?>2V4><;5==O<8 A?8@0TBLAO =0 
F5=B@0;L=89 A5@25@ 01> A5@25@8 4;O 2V4AB565==O ?@8ACB=>ABV :>@8ABC20GV2 B0 
=040==O <>6;82>ABV ?@O<>3> B0 7@CG=>3> A?>A>1C A?V;:C20==O 157 >1<565=L 
G0AC B0 2V4AB0=V. �V47=0G5=>, I> @>7C<V==O ACBV B0 206;82>ABV ?@>F5AC 
<8BBT2>3> >1<V=C ?>2V4><;5==O<8 <0T 28@VH0;L=5 7=0G5==O 4;O B>3>, I>1 
5D5:B82=> :>@8ABC20B8AO F8<8 ?@>3@0<=8<8 A5@2VA0<8 B0 @>7@>1;OB8 
2V4?>2V4=5 ?@>3@0<=5 70157?5G5==O. �5O:V ?@>3@0<=V 70A>18 <8BBT2>3> 
>1<V=C ?>2V4><;5==O<8 ?5@59H;8 4> V=B53@0FVW 7 <5@56528<8 ?@>B>:>;0<8, 
I> 7@>1;5=> 7 <5B>N >1V9B8 ?52=V >1<565==O, O:V <>6CBL 1CB8 =0;0HB>20=V 
4;O ?@>B>:>;C <8BBT2>3> >1<V=C ?>2V4><;5==O<8 C :>@?>@0B82=8E <5@560E. 
�V47=0G5=>, I> ?>@CG V7 7@CG=VABN <8BBT2>3> >1<V=C 40=8<8 VA=CNBL @878:8, 
28:>@8AB0==O ?@>3@0<=8E 70A>1V2 ?V4B@8<:8 ?@>F5AC >1<V=C <8BBT28<8 
?>2V4><;5==O<8 <>65 ?@8725AB8 4> ?5@540GV V=D>@<0FVW C 2V4:@8B><C 
283;O4V, ?>H8@5==O �=B5@=5B ?>A8;0=L 2 ?>2V4><;5==OE, ?5@540GV D09;V2 
AB>@>==V< >A>10<. /:I> ?>B@V1=0 ?@>3@0<=0 A8AB5<0 >1<V=C <8BBT28<8 
?>2V4><;5==O<8 4;O 28@>1=8G>W 01> V=H>W >@30=V70FVW, 20@B> @>73;O=CB8 
<>6;82VABL AB2>@5==O 2=CB@VH=L>W ?@>3@0<=>W A8AB5<8 >1<V=C <8BBT28<8 
?>2V4><;5==O<8. #@>0=0;V7>20=> DC=:FVW B0 <>6;82>ABV ?@>3@0<=8E 70A>1V2 
?V4B@8<:8 ?@>F5AC >1<V=C <8BBT28<8 ?>2V4><;5==O<8. #@>0=0;V7>20=> 
5B0?8 DC=:FV>=C20==O ?@>3@0<=>3> 70157?5G5==O 4;O >1<V=C <8BBT28<8 
?>2V4><;5==O<8. 

�0 @57C;LB0B0<8 ?@>2545=>3> 0=0;V7C 7@>1;5=> 28A=>2>:, I> C =0H G0A 
VA=CT 4>A8BL 1030B> ?@>3@0<=8E 70A>1V2 4;O ?V4B@8<:8 ?@>F5AC >1<V=C 
B5:AB>28<8 ?>2V4><;5==O<8. #@>B5 45O:V ?@>3@0<=V 70A>18 4;O ?V4B@8<:8 
?@>F5AC >1<V=C B5:AB>28<8 ?>2V4><;5==O<8 <>6CBL 28:>@8AB>2C20B8 
=5=04V9=V 70A>18 70E8ABC >A>18AB8E 40=8E :>@8ABC20GV2, 7>:@5<0 B5:AB>28E 
?>2V4><;5=L, I> <>65 ?@8725AB8 4> 28B>:C :>=DV45=FV9=>W V=D>@<0FVW. �=HV 
?@>3@0<8 >1<V=C ?>2V4><;5==O<8 <>6CBL <0B8 C=V:0;L=V DC=:FVW, O:V <>6CBL 
1CB8 70928<8 B0 CA:;04=N20B8 A?V;:C20==O <V6 :>@8ABC20G0<8. �@V< B>3>, 
VA=CT ?@>1;5<0 AB0=40@B870FVW D>@<0BV2 B5:AB>28E ?>2V4><;5=L, I> <>65 
?@8725AB8 4> ?@>1;5<8 :><C=V:0FVW <V6 :>@8ABC20G0<8, O:V :>@8ABCNBLAO 
0?0@0B=8<8 70A>10<8, I> ?V4B@8<CNBLAO @V7=8<8 ?@>3@0<=8<8 
?;0BD>@<0<8. &><C 0:BC0;L=>N T @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 4;O 
>1<V=C ?>2V4><;5==O<8 <V6 :>@8ABC20G0<8. 

%D>@<C;L>20=> DC=:FV>=0;L=V 28<>38 4> ?@>3@0<=>3> 70157?5G5==O 
>1<V=C ?>2V4><;5==O<8. 

�;O @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O >1<V=C ?>2V4><;5==O<8 
>1@0=> <>2C ?@>3@0<C20==O C#, O:0 T >1'T:B=>->@VT=B>20=>N <>2>N B0 =040T 
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@>7@>1=8:0< H8@>:V <>6;82>ABV 4;O AB2>@5==O @V7=><0=VB=8E ?@>3@0<=8E 
70AB>AC=:V2, 2:;NG0NG8 25170AB>AC=:8, ?@>3@0<8 4;O ?5@A>=0;L=8E 
:><?9NB5@V2, <>1V;L=V 70AB>AC=:8 B0 V=. 

�;O AB2>@5==O ?@>3@0<=>3> 70157?5G5==O 4;O >1<V=C ?>2V4><;5==O<8 
>1@0=> A5@54>28I5 @>7@>1:8 JetBrains Rider, I> T :@>A?;0BD>@<=8< 
A5@54>28I5< @>7@>1:8, O:5 ?V4B@8<CT @V7=><0=VB=V B8?8 ?@>T:BV2, B0:V O: 
.NET Framework, Mono B0 .NET Core B0 T 7@CG=8< 70A>1>< @>7@>1:8 
?@>3@0<=>3> 70157?5G5==O =0 <>2V C#. 

$>7@>1;5=> ?@>3@0<=5 70157?5G5==O 4;O >1<V=C ?>2V4><;5==O<8.  
�0?@>?>=>20=> AB@C:BC@C ?@>3@0<=>3> 70157?5G5==O 4;O >1<V=C 

?>2V4><;5==O<8. �87=0G5=>, I> ?@>3@0<=5 70157?5G5==O 4;O >1<V=C 
?>2V4><;5==O<8 A:;040TBLAO 7 :;VT=BAL:>W B0 A5@25@=>W G0AB8=. %5@25@=0 
G0AB8=0 ?@>3@0<=>3> 70157?5G5==O 4;O >1<V=C ?>2V4><;5==O<8 AB@C:BC@=> 
A:;040TBLAO 7 :><C=V:0FV9=>3> H0@C, 4><5==>3> H0@C, H0@C 1V7=5A-;>3V:8 B0 
H0@C 4>ABC?C 4> 40=8E. �;VT=BAL:0 G0AB8=0 ?@>3@0<=>3> 70157?5G5==O 4;O 
>1<V=C ?>2V4><;5==O<8 <VAB8BL H0@ ?@54AB02;5==O, O:89 70157?5GCT 
V=B5@D59A :>@8ABC20G0, B0 H0@ 270T<>4VW 7 A5@25@><. 

$>7@>1;5=> 107C 40=8E ?@>3@0<=>3> 70157?5G5==O 4;O >1<V=C 
?>2V4><;5==O<8, O:0 2V4>1@060T :>=F5?BC0;L=V 72'O7:8 <V6 >1@0=8<8 
5;5<5=B0<8 C 2V4?>2V4=V9 ?@54<5B=V9 >1;0ABV >1<V=C ?>2V4><;5==O. 
�87=0G5=>, I> >A=>2=8<8 ACB=>ABO<8 1078 40=8E T B0:V: :>@8ABC20G (User), 
G0B8, ?>2V4><;5==O C G0B0E, B8?8 G0BC, 2840;5=V G0B8, 2840;5=V ?>2V4><;5==O 
G0BV2. 

"?8A0=> DC=:FV>=C20==O ?@>3@0<=>3> 70157?5G5==O 4;O >1<V=C 
?>2V4><;5==O<8. 

"?8A0=> >A>1;82>ABV @50;V70FVW ?@>3@0<=>3> 70157?5G5==O 4;O >1<V=C 
?>2V4><;5==O<8. �8:>=0=> ?@>T:BC20==O V=B5@D59AC 270T<>4VW :>@8ABC20G0 7 
?@>3@0<=8< 70157?5G5==O< 4;O >1<V=C ?>2V4><;5==O<8. 

�8:>=0=> B5ABC20==O @>7@>1;5=>3> ?@>3@0<=>3> 70157?5G5==O 4;O 
?V4B@8<:8 ?@>F5AC >1<V=C ?>2V4><;5==O<8. $57C;LB0B8 B5ABC20==O 
?@>3@0<=>3> 70157?5G5==O ?>:070;8, I> @>7@>1;5=0 ?@>3@0<0 4>72>;OT 
70157?5G8B8 02B><0B870FVN ?@>F5AV2, ?>29O70=8E 7 ?V4B@8<:>N ?@>F5AC 
>1<V=C ?>2V4><;5==O<8. 

�0;C7L 28:>@8AB0==O 3 V=D>@<0FV9=>-:><C=V:0FV9=V B5E=>;>3VW. 
 

 

 

 

 

 

 



111 

'�� 004 
�F5=:> �.�.1, %C11>BV= %.".2 
1 ABC4. 3@. �!&-210 !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 4-@. B5E=. =0C:, ?@>D. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

�*�!�" �.�., %'��"&�! %.". 
#$"�$� !� �����#�+�!!/ ����&$"!!"�" �'$!��' 

��"�'��+�� "%��&� 

"19T:B 4>A;V465==O 3 ?@>F5A @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O 
70:;04V2 >A2VB8. 

#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 5;5:B@>==8E 6C@=0;V2 
74>1C20GV2 >A2VB8. 

 5B0 @>1>B8 3 @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 5;5:B@>==>3> 
6C@=0;C 74>1C20GV2 >A2VB8. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 ?@>3@0<C20==O %#, 
A5@54>28I5 @>7@>1:8 Visual Studio. 

� E>4V 28:>=0==O 9=>W @>1>B8 1C;> ?@>0=0;V7>20=> B0 4>A;V465=> 
?@>F5A @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O 70:;04V2 >A2VB8.  

�87=0G5=>, I> ?@>3@0<=5 70157?5G5==O 4;O 2545==O 5;5:B@>==8E 
6C@=0;V2 74>1C20GV2 >A2VB8 O2;OT A>1>N ?@>3@0<=5 @VH5==O, I> 
28:>@8AB>2CTBLAO 4;O 2V4AB565==O B0 C?@02;V==O V=D>@<0FVTN ?@> ABC45=BV2. 
#@>3@0<=5 70157?5G5==O 4;O 2545==O 5;5:B@>==8E 6C@=0;V2 74>1C20GV2 
>1'T4=CT 2AN 206;82C V=D>@<0FVN ?@> =02G0==O =0 >4=V9 ?;0BD>@<V, I> 
4>72>;OT H284:> 7=0E>48B8 206;82V 40=V B0 =0;0HB>2C20B8 4>ABC? 4> =8E =0 
>A=>2V @V2=V2 4>ABC?C. "A=>2=0 <5B0 @>7@>1;5==O ?@>3@0<=>3> 70157?5G5==O 
4;O 2545==O 5;5:B@>==8E 6C@=0;V2 74>1C20GV2 ?>;O30T 2 ?5@5B2>@5==V 
A:;04=>W <5@56V >A2VB=L>W 1N@>:@0BVW H;OE>< AB2>@5==O 5D5:B82=8E :0=0;V2 
72'O7:C =0 2AVE @V2=OE <V6 >A2VB=V<8 <5=5465@0<8, 28:;040G0<8, 2=CB@VH=V<8 
2V44V;0<8 >@30=V70FVW, 04<V=VAB@0B>@0<8, ABC45=B0<8 B0 WE=V<8 10BL:0<8. 
)<0@=5 ?@>3@0<=5 70157?5G5==O T 1V;LH 5D5:B82=>N, 157?5G=>N B0 
5:>=><VG=> 283V4=>N ?;0BD>@<>N 4;O 2V4AB565==O 40=8E ?@> @57C;LB0B8 
=02G0==O 74>1C20GV2 >A2VB8. �>A;V465=> ?5@52038 ?@>3@0<=>3> 70157?5G5==O 
4;O 2545==O 5;5:B@>==8E 6C@=0;V2 ?@> 74>1C20GV2. $>73;O=CB> >A=>2=V 
:><?>=5=B8 ?@>3@0<=>3> 70157?5G5==O 4;O 2545==O 5;5:B@>==8E 6C@=0;V2 
?@> 74>1C20GV2 >A2VB8. 

�0 @57C;LB0B0<8 ?@>2545=>3> 0=0;V7C 7@>1;5=> 28A=>2>:, I> C =0H G0A 
VA=CT 4>A8BL 1030B> ?@>3@0<=8E 70A>1V2 5;5:B@>==8E 6C@=0;V2 74>1C20GV2 
>A2VB8. #@>B5 45O:V ?@>3@0<=V 70A>18 4;O 2545==O 5;5:B@>==8E 6C@=0;V2 
<>6CBL <0B8 ?@>1;5<8 7 157?5:>N 40=8E: O:I> 2V4?>2V4=0 ?@>3@0<=0 
A8AB5<0 =54>AB0B=L> 70E8I5=0, F5 <>65 ?@8725AB8 4> 28B>:C :>=DV45=FV9=>W 
V=D>@<0FVW. �5O:V ?@>3@0<8 4;O 2545==O 5;5:B@>==>3> 6C@=0;C <>6CBL <0B8 
A:;04=89 V=B5@D59A 01> =5 1CB8 V=BCWB82=> 7@>7C<V;8<8 4;O :>@8ABC20GV2. *5 
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<>65 ?@8725AB8 4> B>3>, I> 2G8B5;V B0 V=HV :>@8ABC20GV =5 
28:>@8AB>2C20B8<CBL WE C ?>2AO:45==V9 4VO;L=>ABV, I> CA:;04=NT >1;V: B0 
0=0;V7 @57C;LB0BV2 >A2VB=L>W 4VO;L=>ABV =02G0;L=>3> 70:;04C. �@V< B>3>, 
28:>@8AB0==O ?@>3@0<=>3> 70157?5G5==O 4;O 2545==O 5;5:B@>==>3> 6C@=0;C 
>7=0G0T, I> :>@8ABC20GV AB0NBL 70;56=8<8 2V4 2V4?>2V4=>W V=D>@<0FV9=>W 
B5E=>;>3VW, B><C 2 @07V 2V4<>28 ?@>3@0<8 01> B5E=VG=8E ?@>1;5< <>6CBL 
28=8:=CB8 A5@9>7=V ?5@5H:>48 C 2545==V 6C@=0;C B0 >B@8<0==V =5>1EV4=>W 
V=D>@<0FVW. &><C 0:BC0;L=>N T @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 4;O 
?V4B@8<:8 5;5:B@>==8E 6C@=0;V2 74>1C20GV2 >A2VB8. 

%D>@<C;L>20=> DC=:FV>=0;L=V 28<>38 4> ?@>3@0<=>3> 70157?5G5==O 
5;5:B@>==8E 6C@=0;V2 74>1C20GV2 >A2VB8. 

�;O @50;V70FVW ?@>3@0<=>3> 70157?5G5==O 5;5:B@>==>3> 6C@=0;C 
74>1C20GV2 >A2VB8 >1@0=> <>2C ?@>3@0<C20==O %#, O:0 70157?5GCT 
5D5:B82=VABL 28:>=0==O :>4C, :>=B@>;N =04 C?@02;V==O< ?0<'OBBN B0 28A>:C 
?@>4C:B82=VABL, I> @>18BL WW ?>?C;O@=8< V=AB@C<5=B>< 4;O @>7@>1:8 
?@>3@0<=>3> 70157?5G5==O. 

�;O AB2>@5==O ?@>3@0<=>3> 70157?5G5==O 5;5:B@>==>3> 6C@=0;C 
74>1C20GV2 >A2VB8 >1@0=> A5@54>28I5 @>7@>1:8 Visual Studio, I> 70157?5GCT 
@>7@>1=8:V2 @V7=8<8 V=AB@C<5=B0<8, ?V4B@8<CT B5E=>;>3VW Windows Forms V 
WPF, =040T <>6;82>ABV AB2>@N20B8 3@0DVG=V V=B5@D59A8 :>@8ABC20G0 4;O 
@V7=><0=VB=8E 70AB>AC=:V2, 2:;NG0NG8 25170AB>AC=:8 B0 ?@>3@0<8 4;O 
?5@A>=0;L=8E :><?9NB5@V2 =0 @V7=8E ?;0BD>@<0E. %5@54>28I5 @>7@>1:8 
Visual Studio 4>72>;OT @>7H8@N20B8 A2>N DC=:FV>=0;L=VABL 70 4>?><>3>N 
AB>@>==VE ?@>3@0<, 2:;NG0NG8 ?V4B@8<:C A8AB5< :>=B@>;N 25@AV9 28EV4=>3> 
:>4C, 0 B0:>6 4>4020==O =>28E =01>@V2 V=AB@C<5=BV2 @>7@>1=8:0. 

$>7@>1;5=> ?@>3@0<=5 70157?5G5==O 5;5:B@>==>3> 6C@=0;C 74>1C20GV2 
>A2VB8.  

�0?@>?>=>20=> AB@C:BC@C ?@>3@0<=>3> 70157?5G5==O 5;5:B@>==>3> 
6C@=0;C 74>1C20GV2 >A2VB8. �87=0G5=>, I> >A=>2=8<8 :;0A0<8 ?@>3@0<=>3> 
70157?5G5==O 5;5:B@>==>3> 6C@=0;C 74>1C20GV2 >A2VB8 T B0:V: 
AttendanceModel (4;O @>1>B8 7 V=D>@<0FVTN ?@> 2V42V4C20=VABL 74>1C20GV2), 
DataBase (4;O @>1>B8 7 107>N 40=8E ?@> 74>1C20GV2 >A2VB8), 
AttendanceViewModel (4;O 715@V30==O V=D>@<0FVW ?@> 2V42V4C20==O 70=OBL 
�"), UserModel (4;O @>1>B8 7 V=D>@<0FVTN ?@> 02B>@87>20=8E :>@8ABC20GV2 
?@>3@0<8), StudentModel (4;O @>1>B8 7 V=D>@<0FVTN ?@> @57C;LB0B8 =02G0==O 
74>1C20GV2 >A2VB8) B0 V=HV. 

$>7@>1;5=> 107C 40=8E ?@>3@0<=>3> 70157?5G5==O 5;5:B@>==>3> 
6C@=0;C 74>1C20GV2 >A2VB8, O:0 ?@87=0G5=0 4;O 715@V30==O 40=8E ?@> 
74>1C20GV2 >A2VB8, 0 B0:>6 V=H8E CG0A=8:V2 >A2VB=L>3> ?@>F5AC. �87=0G5=>, 
I> >A=>2=8<8 ACB=>ABO<8 1078 40=8E T B0:V: ABC45=B8, 28:;040GV, >FV=:8, 
2V42V4C20=VABL. 
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"?8A0=> DC=:FV>=C20==O ?@>3@0<=>3> 70157?5G5==O 5;5:B@>==>3> 
6C@=0;C 74>1C20GV2 >A2VB8. 

"?8A0=> >A>1;82>ABV @50;V70FVW ?@>3@0<=>3> 70157?5G5==O 5;5:B@>==>3> 
6C@=0;C 74>1C20GV2 >A2VB8. �8:>=0=> ?@>T:BC20==O V=B5@D59AC 270T<>4VW 
:>@8ABC20G0 7 ?@>3@0<=8< 70157?5G5==O< 5;5:B@>==>3> 6C@=0;C 74>1C20GV2 
>A2VB8. 

�8:>=0=> B5ABC20==O @>7@>1;5=>3> ?@>3@0<=>3> 70157?5G5==O 
5;5:B@>==>3> 6C@=0;C 74>1C20GV2 >A2VB8. $57C;LB0B8 B5ABC20==O ?@>3@0<=>3> 
70157?5G5==O ?>:070;8, I> @>7@>1;5=0 ?@>3@0<0 4>72>;OT 70157?5G8B8 
02B><0B870FVN ?@>F5AV2, ?>29O70=8E 7 ?V4B@8<:>N ?@>F5AC C?@02;V==O 
5;5:B@>==8< 6C@=0;>< 74>1C20GV2 >A2VB8. 

�0;C7L 28:>@8AB0==O 3 70:;048 >A2VB8. 
 

 

'�� 004 
-5@10=L �.�.1, %C11>BV= %.".2 

1 ABC4. 3@. �!&-210 !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 4-@ B5E=. =0C:, ?@>D. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

-�$��!, �.�., %'��"&�! %.". 
#$"�$� !� �����#�+�!!/ #$"��&' &'$�%&�+!"�" 

%#"$/���!!/ 

"19T:B @>1>B8 3 ?@>F5A ?@>:0BC BC@8AB8G=>3> A?>@O465==O. 
#@54<5B @>1>B8 3 ?@>3@0<=5 70157?5G5==O ?@>:0BC BC@8AB8G=>3> 

A?>@O465==O. 
 5B0 @>1>B8 3 @>7@>18B8 ?@>3@0<=5 70157?5G5==O ?@>:0BC 

BC@8AB8G=>3> A?>@O465==O 4;O ?V4B@8<:8 V=482V4C0;L=8E ?C=:BV2 ?@>:0BV2 
B0 V=482V4C0;L=8E 2;0A=8:V2 A?>@O465==O. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 Python, 
<C;LB8?0@0483<0;L=5 ?@>3@0<C20==O, D@59<2>@: Django, A8AB5<0 
PostgreSQL. 

' @>1>BV @>7@>1;5=> 2514>40B>: ?@>:0BC BC@8AB8G=>3> A?>@O465==O 70 
4>?><>3>N <>28 Python B0 D@59<2>@:C Django, O:89 ?>@V2=O=> 7 0=0;>30<8 
<0T >A>1;82>ABV, I> 2:;NG0NBL >19T4=0==O <>6;82>AB59 ?@>:0BC 2V4 
:>=:@5B=8E ?C=:BV2 V 2V4 2;0A=8:V2 BC@8AB8G=>3> A?>@O465==O B0 <>6;82VABL 
AB2>@5==O B8?>2>3> 70<>2;5==O ?@>:0BC BC@8AB8G=>3> A?>@O465==O =0 >A=>2V 
287=0G5=> H01;>=C, I> ?>2=VABN 2V4?>2V40T <5BV 48?;><=>W :20;VDV:0FV9=>W 
@>1>B8 B0 4>72>;8;> 4>AO3B8 WW. 

$>7@>1;5=5 #� 4>72>;OT 28:>=C20B8 @5TAB@0FVN 2;0A=>3> ?C=:BC 
?@>:0BC BC@8AB8G=>3> A?>@O465==O, 28=09<0G0, ?5@53;O4 V 7<V=C 40=8E 
?C=:BC ?@>:0BC BC@8AB8G=>3> A?>@O465==O, 2V4>1@065==O 4VNG8E ?C=:BV2 
?@>:0BC BC@8AB8G=>3> A?>@O465==O 70 <VAB><, ?>HC: BC@8AB8G=>3> 
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A?>@O465==O, =5>1EV4=>3> 4;O ?@>:0BC, 70<>2;5==O ?@>:0BC BC@8AB8G=>3> 
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@50;V7CNBL ?@>3=>7C20==O O:>ABV @>1>B8 70?0;L=8:0. �87=0G5=V =0?@O<:V 
?>40;LH>W 5:A?5@8<5=B0;L=>W @>1>B8 2 =0?@O<:C ?>:@0I5=O.  

$>7@>1;5=> <5B>48 B0 ?@>3@0<=C A8AB5<C 4;O 02B><0B8G=>3> 
?@>3=>7C20==O O:>ABV @>1>B8 70?0;L=8:0. 

!0C:>20 FV==VABL @>1>B8 T 2 B><C, I> 70?@>?>=>20=> ?V4EV4, I> 
4>72>;OT >?B8<V7C20B8 5;5<5=B8 :0<5@8 73>@O==O 7 28:>@8AB0==O< <5B>4V2 
<0B5<0B8G=>3> <>45;N20==O.  

#@>3@0<0 <0T ?@0:B8G=C FV==VABL, >A:V;L:8 A?@8OB8<5 A:>@>G5==N 
28B@0B =0 ?@>2545==O @50;L=8E 5:A?5@8<5=BV2 B0 ?V428I5==N B>G=>ABV 
287=0G5==O :;NG>28E ?0@0<5B@V2, O:V 2?;820NBL =0 AB01V;L=VABL 70?CA:C 
02V04283C=0. 

'4>A:>=0;5=> <5B>48 0=0;V7C 5D5:B82=>ABV @>1>B8 :0<5@8 73>@O==O 
H;OE>< 2@0EC20==O 7=0GCI8E >7=0:, >B@8<0=8E V7 @>7@>1;5=8E 
<0B5<0B8G=8E <>45;59. *5 4>72>;8;> CB>G=8B8 =0?@O<:8 ?>40;LH8E 
5:A?5@8<5=B0;L=8E 4>A;V465=L =0 ?V4?@8T<AB2V. 
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#@0:B8G=5 70AB>AC20==O @>7@>1;5=8E <>45;59 <>65 1CB8 @>7H8@5=> =0 
V=HV 7040GV <0H8=>1C4C20==O B0 AC<V6=8E B5E=VG=8E 30;C759. *5 4>72>;OT 
>?B8<V7C20B8 ?@>F5A8 @>7@>1:8 :>=AB@C:FV9, 7=878B8 DV=0=A>2V 28B@0B8 B0 
A:>@>B8B8 G0A =0 4>AO3=5==O >?B8<0;L=8E @VH5=L. 

�0;C7L 28:>@8AB0==O 3 1C4C20==O 02V0FV9=8E 4283C=V2, 
<0H8=>1C4C20==O. 

 

 

'�� 004 
%C@ ".".1, %C11>BV= %.".2 
1 ABC4. 3@. �!&-213< !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 4-@ B5E=. =0C:, ?@>D. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

%'$ "."., %'��"&�! %.". 
�"%�����!!/ &� #$"�$� !� $������*�/  �&"��� 

$"�#��!���!!/ � "*�� �.��� !� �"�$���!!� (����") ' 
 "���,!" ' ��%&"%'!�' 

"19T:B 4>A;V465==O 3 ?@>F5A @>7?V7=020==O >19T:BV2 =0 7>1@065==OE 
(2V45>?>B>FV). 

#@54<5B 4>A;V465==O 3 <5B>48 @>7?V7=020==O 5<>FV9 ;N48=8 C 
2V45>?>B>FV. 

 5B0 @>1>B8 3 0=0;V7 <5B>4V2 @>7?V7=020==O 5<>FV9 ;N48=8 =0 
7>1@065==OE (2V45>?>B>FV) B0 7<5=H5==O 28B@0B >1G8A;N20;L=8E @5AC@AV2 
?@8 28:>@8AB0==V <>45;59 C <>1V;L=><C 4>40B:C. 

� @>1>BV @>73;O=CB> 7040GC @>7?V7=020==O 5<>FV9. �4V9A=5=> 0=0;V7 
<5B>4V2 ?>1C4>28 <>45;59 @>7?V7=020==O 5<>FV9 >1;8GGO ;N48=8 =0 >A=>2V 
=59@>==8E <5@56 =0 >A=>2V :;NG>28E B>G>: >1;8GGO B0 73>@B:>28E 
=59@>==8E <5@56. &0:>6 1C;> 287=0G5=V >A=>2=V E0@0:B5@8AB8:8 
?>1C4>20=8E <>45;59 B0 74V9A=5=> WE ?>@V2=O==O. 

$57C;LB0B8, >B@8<0=V 2 @>1>BV, T @VH5==O< ?@0:B8G=>W 7040GV 
?V428I5==O 5D5:B82=>ABV ?@>3=>7C20==O 5<>FV9 ;N48=8 2 @50;L=><C G0AV. 
#>1C4C202H8 :V;L:0 G0AB> 7CAB@VG0NBLAO C 70240==OE :;0A8DV:0FVW <>45;59 
<>6=0 7@>18B8 28A=>2>: ?@> WE 5D5:B82=VABL 2 @0<:0E @>1>B8 7 
@>7?V7=020==O 5<>FV9 ;N48=8 70 4>?><>3>N :><?'NB5@=>3> 7>@C.  

#@>2545=5 4>A;V465==O ?@>45<>=AB@C20;>, I> 70240==O @>7?V7=020==O 
5<>FV9 ;N48=8 <>6=0 28@VH8B8 :V;L:><0 ACG0A=8<8 <5B>40<8, :>65= 7 O:8E 
740B=89 ?>:070B8 20@B89 C2038 @57C;LB0B.  

�8A>:5D5:B82=VABL <>65 <0B8 O: ?@>AB0 73>@B:>20 =59@>==0 <5@560, 
I> A:;040TBLAO ;8H5 7 45:V;L:>E H0@V2, B0: V A:;04=V 4> =02G5=V <>45;V, 
=0?@8:;04 ResNet50, ?>1C4>20=V 70 ?@028;0< =02G0==O, I> ?5@5=>A8BLAO. 
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"A=>2=V A:;04=>IV, I> 28=8:0NBL ?V4 G0A =02G0==O <>45;59 3 
=5710;0=A>20=VABL :;0AV2 C 28EV4=><C =01>@V 40=8E, 0 B0:>6 ?@>1;5<0 
?5@5=02G0==O =59@>==8E <5@56.  

,;OE>< 71V;LH5==O :V;L:>ABV 7>1@065=L C =01>@V 40=8E <>6=0 
?>71CB8AO 2V4 =0O2=>3> 48A10;0=AC 2 =01>@V «FER2013» V, O: @57C;LB0B, 
CAC=CB8 A:;04=VABL C @>7?V7=020==V 5<>FV9, 7@07:V2 O:8E =54>AB0B=L> 4;O 
O:VA=>3> =02G0==O =59@>==>W <5@56V. � ?5@5=02G0==O< <>45;59 <>6=0 
1>@>B8AO, 70AB>A>2CNG8 B5E=V:C «?@>@V46C20==O» =59@>=V2 3 Dropout. 

�024O:8 =0O2=8< 1V1;V>B5:0<, B0:8< O: Apple Core ML B0 TensorFlow, 
AB0;> <>6;828< 2?@>20465==O =59@>==8E <5@56 157?>A5@54=L> =0 <>1V;L=V 
?@8AB@>W 70<VABL 28:>@8AB0==O E<0@=8E A5@2VAV2. !572060NG8 =0 B5, I> 
28<>38 4> >1G8A;N20;L=8E @5AC@AV2 V @>7<V@C <5@56, 4>2>;V 28A>:V, 2>=8 
?@>?>=CNBL =01>@8 V=AB@C<5=BV2, O:V =040NBL :>@8A=V =>2V <>6;82>ABV 2 
?@>3@0<0E A<0@BD>=V2. � T 1030B> ?5@5203 C 28:>=0==V <0H8==>3> =02G0==O 
;>:0;L=>, 0 =5 2 E<0@V, 2:;NG0NG8 <5=HC 70B@8<:C, 1V;LHC 4>ABC?=VABL, 
?>:@0I5=C :>=DV45=FV9=VABL B0 <5=HV 28B@0B8. 

' @>1>BV AB2>@5=> B0 B@5=C20=> <>45;L =0 >A=>2V HBCG=>3> V=B5;5:BC 7 
28:>@8AB0==O< CNN, I> <>65 1CB8 @>7<VI5=0 =0 <>1V;L=8E ?@8AB@>OE. 

$>73;O=CBV <>45;V =59@>==8E <5@56 <>6CBL 1CB8 4>40B:>2> 
4>>?@0FL>20=V B0 28:>@8AB0=V O: <>4C;L @>7?V7=020==O 5<>FV9 C ?@>3@0<=8E 
?@>4C:BV2. 

 

 

'�� 004 
�:>?O= �.$.1, �;04:>20 ". .2 
1 ABC4. 3@. �!&-130 !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

��"#/! �.$., �����"�� ". . 
$"�$"��� #$"�$� !"�" �����#�+�!!/ ��/ #$"����!!/ 

�� !"�" &�%&'��!!/ �����%&"%'!�' 

"19T:B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O 02B><0B870FVW B5ABC20==O 
25170AB>AC=:V2. 

#@54<5B 4>A;V465==O 3 ?@>3@0<=5 70157?5G5==O 4;O 02B><0B87>20=>3> 
48<=>3> B5ABC20==O 25170AB>AC=:C. 

 5B0 @>1>B8 3 @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 4;O 02B><0B870FVW 
48<=>3> B5ABC20==O A09BC, I> 4>72>;8BL H284:> B0 5D5:B82=> ?5@52V@OB8 
>A=>2=C ?@0F5740B=VABL A09BC ?VA;O :>6=>3> 718@0==O :>4C. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18.  >28 ?@>3@0<C20==O Java, 
B5E=>;>3VO B0 V=AB@C<5=B8 Selenium WebDriver, TestNG, A5@54>28I5 @>7@>1:8 
IntelliJ IDEA, >19T:B=>->@VT=B>20=5 ?@>3@0<C20==O, ?0BB5@= Page Object 
Model (POM), Jenkins 4;O 02B><0B8G=>3> 70?CA:C B5ABV2. 
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$57C;LB0B8. %B2>@5=> ?@>3@0<=5 70157?5G5==O, O:5 02B><0B87CT ?@>F5A 
48<=>3> B5ABC20==O 25170AB>AC=:C. #@>3@0<=5 70157?5G5==O 4>72>;OT 
H284:> 28:>=C20B8 B5AB>2V AF5=0@VW 4;O ?5@52V@:8 >A=>2=>W DC=:FV>=0;L=>ABV 
A09BC, 2:;NG0NG8 @5TAB@0FVN, 2EV4 :>@8ABC20G0, AB2>@5==O B0 2V4?@02;5==O 
;8ABV2>:, 281V@ B0 ?>:C?:C ?>40@C=:V2, 0 B0:>6 74V9A=5==O ?;0B56V2. 

� @57C;LB0BV @>1>B8 1C;> @>7@>1;5=> ?@>3@0<C 4;O 02B><0B87>20=>3> 
48<=>3> B5ABC20==O 25170AB>AC=:C A09BC Givingli. 

Java 1C;0 >1@0=0 7024O:8 A2>W< ?5@52030< C ?@>4C:B82=>ABV, 
1030B>?;0BD>@<=>ABV, 25;8:><C =01>@C 1V1;V>B5: B0 ?V4B@8<FV >1'T:B=>-

>@VT=B>20=>3> ?@>3@0<C20==O. Selenium WebDriver 70157?5GCT 3=CG:VABL V 
<0AHB01>20=VABL, ?V4B@8<:C @V7=8E 1@0C75@V2 V V=B53@0FVN 7 V=AB@C<5=B0<8 
157?5@5@2=>W V=B53@0FVW (CI/CD). IntelliJ IDEA 1C;0 >1@0=0 70 7@CG=89 
V=B5@D59A, ?>BC6=V V=AB@C<5=B8 4;O @>7@>1:8 B0 ?V4B@8<:C @V7=8E <>2 
?@>3@0<C20==O. 

$>7@>1;5=> AB@CB:C@C ?@>T:BC B0 0;3>@8B<8 28:>=0==O B5AB>28E 
28?04:V2 B0 @>7@>1;5=> 02B>B5AB8 =0 <>2V Java 4;O >A=>2=8E DC=:FV9 A09BC: 
@5TAB@0FVO, 2EV4, AB2>@5==O B0 2V4?@02:0 ;8ABV2>:, 4>4020==O e-3iDB0. 

"?8A0=> =0;0HBC20==O A5@54>28I0 @>7@>1:8, AB2>@5==O =>2>3> ?@>T:BC 
2 IntelliJ IDEA B0 =0;0HBC20==O AB@C:BC@8 48@5:B>@V9. 

$>7@>1;5=> 45B0;L=V V=AB@C:FVW ?> @50;V70FVW B0 70?CA:C 02B>B5ABV2. 
�8<=5 B5ABC20==O 4>72>;8;> H284:> >FV=8B8 >A=>2=C ?@0F5740B=VABL 

A8AB5<8 B0 28O28B8 :@8B8G=V 45D5:B8 =0 @0==VE 5B0?0E @>7@>1:8. 
�2B><0B87>20=V B5AB8 70157?5G8;8 28A>:C H284:VABL V 5D5:B82=VABL 

?5@52V@:8, 7=86CNG8 @878: ;N4AL:8E ?><8;>:. 
&0:8< G8=><, 1C;8 28:>=0==O 2AV ?>AB02;5==V 70240==O B0 @>7@>1;5=5 

?@>3@0<=5 70157?5G5==O 02B><0B87>20=>3> 48<=>3> B5ABC20==O ACBBT2> 
?V428I8;> O:VABL V =04V9=VABL 25170AB>AC=:C, I> 4>72>;OT H284:> @503C20B8 
=0 7<V=8 B0 70157?5GC20B8 AB01V;L=C @>1>BC A09BC Givingli. 

�0;C7L 28:>@8AB0==O 3 2 :><?0=VOE, I> 709<0NBLAO @>7@>1:>N 
25170AB>AC=:V2. 
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'�� 004 
�0;L=8G5=:> �.".1, �;04:>20 ". .2 
1 ABC4. 3@. �!&-211A? !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

���,!�+�!�" �."., �����"�� ". . 
$"�$"��� TELEGRAM +�&�"&� ��/ #",'�' &� "$�!�� 

���$&�$ � �'��!��� 

"19T:B 4>A;V465==O 3 Telegram G0B1>B8. 
#@54<5B 4>A;V465==O 3 Telegram G0B1>B8 4;O ?>HC:C B0 >@5=48 :20@B8@ 

V 1C48=:V2. 
 5B0 @>1>B8 3 @>7@>18B8 Telegram G0B1>B 7 <>6;82VABN 281>@C B0 

@5403C20==O >A=>2=8E B0 4>?><V6=8E :@8B5@VW2 4;O DV;LB@0FVW >A5;L, 
?5@53;O4C 20@V0=BV2 68B;0 7 CAVTN 4>ABC?=>N V=D>@<0FVTN B0 D>B>3@0DVO<8. 

' @57C;LB0BV @>1>B8 1C;0 45B0;L=> @>73;O=CB0 B5E=>;>3VO AB2>@5==O 
G0B1>B0 4;O ?>HC:C V >@5=48 :20@B8@8 01> 1C48=:C, 0 B0:>6 ?@>0=0;V7>20=V 
?;NA8 V <V=CA8 VA=CNG8E @VH5=L. !0 >A=>2V FL>3> 0=0;V7C 287=0G5=> 28<>38 
4> V=B5@D59AC B0 DC=:FV>=0;L=8E E0@0:B5@8AB8: G0B1>B0. 

�;O @>7@>1:8 ?@>T:BC 1C2 28:>@8AB0= PHP 4;O @>7@>1:8 DC=:FV>=0;C, 
CSS B0 JavaScript 4;O 01<V=VAB@0B82=>W G0AB8=8. Laravel 28:>@8AB>2C202AO O: 
PHP-D@59<2>@:. �0=V 715@V30;8AL 2 107V 40=8E MySQL, I> 4>72>;8;> 
715@V30B8 40=V ;>:0;L=> B0 >B@8<C20B8 4>ABC? ?V4 G0A =0ABC?=8E A50=AV2 
?@>3@0<8. �C;> 28:>=0=> @50;V70FVN B0 B5ABC20==O @>7@>1;5=>3> G0B1>B0. 

$>7@>1;5=89 Telegram G0B1>B 40T <>6;82VABL 281>@C B0 @5403C20==O 
>A=>2=8E B0 4>?><V6=8E :@8B5@VW2 4;O DV;LB@0FVW >A5;L, ?5@53;O4C 20@V0=BV2 
68B;0 7 CAVTN 4>ABC?=>N V=D>@<0FVTN B0 D>B>3@0DVO<8. 

$57C;LB0B>< @>7@>1:8 Telegram G0B1>B0 4;O ?>HC:C 68B;0 T ?@840B=89 
4;O @>1>B8 ?@>4C:B, O:89 ?>;53HCT ?>HC: 68B;0 2 �0?>@V66V. 

$>7@>1;5=89 G0B1>B <>65 A?@>AB8BL ?>HC: 68B;0 B0 270T<>4VN 
>@5=40@V2 7 >@5=4>402FO<8 B0 @V5;B>@0<8. &0:>6 AB0=5 C =03>4V ?5@5A5;5=FO< 
7 V=H8E <VAB, O:V ?>B@51CNBL H284:>3> B0 7@CG=>3> ?>HC:C 68B;0 
:>@8ABC20B8AL ;N48 4;O H284:>3> ?>HC:C B0 >@5=48 :20@B8@ B0 1C48=:V2.  

#@>2545=V 28?@>1C20==O ?>:07CNBL, I> AB2>@5=0 ?@>3@0<=0 @50;V70FVO 
2V4?>2V40T 2AV< 28<>30< ?>B5=FV9=8E :>@8ABC20GV2 B0 O2;OTBLAO 5:>=><VG=> 
4>FV;L=>N 4;O 2?@>20465==O. 
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'�� 004 
#@8I5?0 �.".1, �;04:>20 ". .2 
1 ABC4. 3@. �!&-130 !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

#$�-�#� �."., �����"�� ". . 
$"�$"��� #$"�$� !"�" �����#�+�!!/ %�%&� � � 

�"�"��  �"%&'#"  

"19T:B 4>A;V465==O 3 ?V4A8AB5<8 @>7C<=>3> 1C48=:C. 
#@54<5B 4>A;V465==O 3 A8AB5<8 7 :>4>28< 4>ABC?><. 
 5B0 @>1>B8 3 AB2>@5==O ?@>3@0<=>W A8AB5<8 7 :>4>28< 4>ABC?>< 4;O 

02B><0B870FVW B0 ?V428I5==O 157?5:8 4>ABC?C. 
 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: 28A>:>@V2=525 B0 >19T:B=>-

>@VT=B>20=5 ?@>3@0<C20==O, ?@>3@0<=>-0?0@0B=0 ?;0BD><@0 Arduino, <>28 
?@>3@0<C20==O %++, A8<C;>B>@ Tinkercad, ?@>3@0<=5 70157?5G5==O Fritzing, 
?5@A>=0;L=89 :><?9NB5@ 7 1C4L-O:8< 1@0C75@>< B0 4>ABC?>< 2 �=B5@=5B. 

�C;> @>7@>1;5=> A8AB5<C @>7C<=>3> :>4>2>3> 70<:0 =0 107V 
<V:@>:>=B@>;5@0 Arduino Uno. %8AB5<0 70157?5GCT =04V9=89 4>ABC? 4> 
?@8<VI5==O G5@57 22545==O :>4C, 0 B0:>6 <0T 7@CG=C V=48:0FVN, 282>48BL 
?>2V4><;5==O :>@8ABC20GC =0 48A?;59 4;O @>7C<V==O ?>B>G=>3> AB0=C 
A8AB5<8 B0 72C:>2C A83=0;V70FVN. 

$57C;LB0B0<8 28:>=0==O @>1>B8 T: 
3 ?@>0=0;V7>20=> ?V4A8AB5<8 @>7C<=>3> 1C48=:C B0 A8AB5<8 7 :>4>28< 

4>ABC?><, I> 4>72>;8;> 287=0G8B8 >A=>2=V 28<>38 B0 DC=:FV>=0;L=V 
<>6;82>ABV A8AB5<8; 

3 >1�@C=B>20=> 281V@ ?;0BD>@<8 Arduino 4;O @50;V70FVW A8AB5<8 70<:0 7 
:>4>28< 4>ABC?><, 2@0E>2CNG8 WW ?@>AB>BC, 4>ABC?=VABL B0 ?V4B@8<:C 25;8:>W 
:V;L:>ABV 4>40B:>28E <>4C;V2 B0 1V1;V>B5:; 

3 A?@>T:B>20=> 0@EVB5:BC@C A8AB5<8, I> 2:;NG0T <V:@>:>=B@>;5@ 
Arduino Uno, A2VB;>4V>48, ?'T7>5;5:B@8G=89 48=0<V:, A5@2>4283C=, LCD 
48A?;59 16x2 B0 :;02V0BC@C 4x4, 0 B0:>6 87=0G5=> 270T<>4VN <V6 
:><?>=5=B0<8 B0 WE ?V4:;NG5==O; 

3 @>7@>1;5=> ?@>3@0<=5 70157?5G5==O 4;O <V:@>:>=B@>;5@0 Arduino 
Uno, O:5 70157?5GCT 22545==O B0 ?5@52V@:C :>4C 4>ABC?C, :5@C20==O 70<:>< B0 
V=48:0FVN AB0=C A8AB5<8, :>4 1C;> >@30=V7>20=> C 283;O4V ?V4<>4C;V2 4;O 
?>:@0I5==O G8B015;L=>ABV B0 <0AHB01>20=>ABV; 

3 28:>@8AB0=> A8<C;OB>@ Tinkercad 4;O <>45;N20==O A8AB5<8 157 
=5>1EV4=>ABV DV78G=>3> 718@0==O, I> 4>72>;8;> 7=878B8 28B@0B8 =0 @>7@>1:C 
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ARIMA-<>45;O<8. *5 4>72>;OT <>45;N20B8 =5;V=V9=V 70;56=>ABV B0 
?>:@0IC20B8 B>G=VABL ?@>3=>7C20==O, I> 7<5=HCT @878:8 ?5@528I5==O 
70?0AV2 01> 45DVF8BC B>20@V2. "=>2;5=89 <5B>4 T 040?B82=8< V 4>72>;OT 2 
@568<V @50;L=>3> G0AC 2@0E>2C20B8 A57>==VABL B0 V=HV 7>2=VH=V D0:B>@8. 

�VAB02 ?>40;LH>3> @>728B:C <5B>4 :;0AB5@870FVW 20=B06=8E ?>B>:V2 4;O 
>?B8<V70FVW @>1>B8 @>7?>4V;LG8E F5=B@V2. '4>A:>=0;5=89 0;3>@8B< 
28:>@8AB>2CT <5B>48 3;81>:>3> =02G0==O, I> 4>72>;OT =5 ;8H5 
V45=B8DV:C20B8 2C7L:V <VAFO C 20=B06=8E ?>B>:0E, 0;5 9 ?@>3=>7C20B8 
?>B@51C C @5AC@A0E =0 @V7=8E 5B0?0E ;>3VAB8G=>3> ?@>F5AC. *5 70157?5GCT 
71V;LH5==O ?@>?CA:=>W 740B=>ABV @>7?>4V;LG8E F5=B@V2 B0 7<5=H5==O G0AC 
>1@>1:8 70<>2;5=L. 

#@0:B8G=0 7=0G8<VABL @>1>B8 ?>;O30T C AB2>@5==V <5B>4V2 B0 
V=AB@C<5=BV2, O:V <>6CBL 1CB8 2?@>20465=V 4;O ?V428I5==O 5D5:B82=>ABV 
;>3VAB8G=8E A8AB5< V 02B><0B870FVW 1V7=5A-?@>F5AV2. $>7@>1;5=V ?V4E>48 4> 
>?B8<V70FVW <0@H@CBV2, ?@>3=>7C20==O ?>?8BC B0 C?@02;V==O 70?0A0<8 
4>72>;ONBL 7=0G=> A:>@>B8B8 28B@0B8 =0 ?5@52575==O, 7<5=H8B8 =04;8H:>2V 
70?0A8 B0 ?@8A:>@8B8 28:>=0==O ;>3VAB8G=8E >?5@0FV9. 

CRM-A8AB5<0, @>7@>1;5=0 4;O B20@8==8FL:8E D5@<, B0:>6 <0T 28A>:C 
?@0:B8G=C 7=0G8<VABL, >A:V;L:8 A?@8OT 02B><0B870FVW >1;V:C B20@8=, 
C?@02;V==N 25B5@8=0@=8<8 ?>A;C30<8, ?;0=C20==N V7>;OFV9 V :>=B@>;N 
?5@52575=L. �W 28:>@8AB0==O 4>72>;OT ?>:@0I8B8 :>>@48=0FVN <V6 
D5@<5@AL:8<8 3>A?>40@AB20<8 B0 25B5@8=0@=8<8 A;C610<8, 7<5=H8B8 
:V;L:VABL ?><8;>: C @>1>BV 7 40=8<8 B0 ?V428I8B8 7030;L=C ?@>4C:B82=VABL 
D5@<8. �024O:8 2?@>20465==N ACG0A=8E CRM-@VH5=L D5@<5@8 >B@8<CNBL 
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<>6;82VABL 5D5:B82=> 0=0;V7C20B8 V=D>@<0FVN B0 ?@89<0B8 >1�@C=B>20=V 
@VH5==O. 

&0:8< G8=><, @>7@>1;5=V <5B>48 B0 ?@>3@0<=V @VH5==O T 
C=V25@A0;L=8<8 V=AB@C<5=B0<8, O:V A?@8ONBL 7=865==N 28B@0B V ?V428I5==N 
5D5:B82=>ABV O: C ;>3VAB8FV, B0: V 2 C?@02;V==V D5@<5@AL:8<8 
3>A?>40@AB20<8. 

�0;C7L 28:>@8AB0==O 3 25B5@8=0@8, 25B5@8=0@=V :;V=V:8, D5@<5@8. 
 

 

'�� 004 
�;5:ATT2 ".".1, �C1@>2V= �.�.2 
1 ABC4. 3@. �!&-210 !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, ?@>D. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

����%��� "."., �'�$"��! �.�. 
#$"�$� !� $������*�/  �&"��� '#$����!!/ #"$&(��/ � 

#$"��&�� �!�$�"���$���!!/ !�  �&��'$���!�) 
#��#$�� %&��) 

"1'T:B>< 4>A;V465==O T ?@>F5A 5=5@3>A?>6820==O B0 5=5@3>715@565==O 
=0 <5B0;C@3V9=8E ?V4?@8T<AB20E. 

#@54<5B 4>A;V465==O 3 :><?9NB5@=V ?@>3@0<8 4;O C?@02;V==O 
?>@BD5;O<8 ?@>T:BV2 5=5@3>715@565==O =0 <5B0;C@3V9=8E ?V4?@8T<AB20E. 

 5B0 @>1>B8 3 AB2>@5==O ?@>3@0<=>3> 70157?5G5==O 4;O C?@02;V==O 
?@>T:B0<8 5=5@3>715@565==O =0 <5B0;C@3V9=8E ?V4?@8T<AB20E. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18.  >20 ?@>3@0<C20==O Python, IDE 
PyCharm Community Edition. ?5@A>=0;L=89 :><?9NB5@ 7 ?@>F5A>@>< AMD 
Phenom II X4 965 ?V4 C?@02;V==O< >?5@0FV9=>W A8AB5<8 Microsoft Windows 7. 

$57C;LB0B8. �C;> 28:>=0=> 0=0;V7 ?@54<5B=>W >1;0ABV, VA=CNG8E 
0=0;>3V2, WE=V ?5@52038 B0 =54>;V:8, 287=0G5=> DC=:FV>=0;L=V 28<>38 4> 
70AB>AC=:C. %B2>@5=> ?@>3@0<=89 70AB>AC=>:, O:89 4>72>;OT 284V;8B8 
=09?@V>@VB5B=VHV ?@>T:B8 5=5@3>715@565==O =0 <5B0;C@3V9=><C 28@>1=8FB2V 
V, =0 >A=>2V >B@8<0=8E 40=8E, 7<5=H8B8 :V;L:VABL 5=5@3>A?>6820==O. 
%B2>@5=89 70AB>AC=>: 4>72>;OT 4>4020B8 ?@>T:B8 5=5@3>715@565==O V 
0=0;V7C20B8 WE 5D5:B82=VABL. 

�;O @>7@>1:8 1C;> >1@0=> <>2C ?@>3@0<C20==O Python, IDE PyCharm B0 
%'�� SQLite. 

�0;C7L 28:>@8AB0==O 3 C?@02;V==O ?@>T:B0<8 5=5@3>A15@565==O =0 
<5B0;C@3V9=8E ?V4?@8T<AB20E. 
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'�� 004 
�;0A5=:> �.�.1, �C1@>2V= �.�.2 
1 ABC4. 3@. �!&-130 !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, ?@>D. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

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

"19T:B 4>A;V465==O 3 ?@>F5A >?B8<V70FVW ;>3VAB8G=8E ?@>F5AV2 <03078=C 
@>74@V1=>W B>@3V2;V. 

#@54<5B 4>A;V465==O 3 C?@02;V==O B>20@=8<8 70?0A0<8 B0 A:;04AL:8<8 
>?5@0FVO<8 2 @>74@V1=8E <03078=0E V A:;040E. 

 5B0 @>1>B8 3 @>7@>1:0 02B><0B87>20=>W A8AB5<8 C?@02;V==O B>20@=8<8 
70?0A0<8 B0 A:;04AL:8<8 >?5@0FVO<8 4;O @>74@V1=8E. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 ?@>3@0<C20==O - C#, A8AB5<0 
:5@C20==O 1070<8 40=8E 3 SQL server, A5@54>28I5 @>7@>1:8 - Microsoft Visual 

Studio, 3@0DVG=0 ?;0BD>@<0 3 Windows Forms. 

' @>1>BV ?@>2545=> :><?;5:A=5 4>A;V465==O B0 2?@>20465==O ?@>3@0<8 
02B><0B870FVW ;>3VAB8G=8E ?@>F5AV2 2 <03078=V @>74@V1=>W B>@3V2;V. !0 
?>G0B:>2><C 5B0?V @>1>B8 1C;> ?@>2545=> 0=0;V7 ?@54<5B=>W >1;0ABV, 
287=0G5=> >A=>2=V DC=:FV>=0;L=V 28<>38 4> ?@>3@0<=>3> 70157?5G5==O, I> 
4>72>;8;> GVB:> >:@5A;8B8 @0<:8 B0 FV;V ?@>5:BC. �3>4>< 0@EVB5:BC@0 
?@>3@0<8 1C;0 @>7@>1;5=0 7 28:>@8AB0==O< ACG0A=8E ?V4E>4V2 V <5B>4>;>3V9, 
I> 70157?5G8;> WW =04V9=VABL V <0AHB01>20=VABL. 

�;O @50;V70FVW ?@>3@0<8 1C;> >1@0=> <>2C ?@>3@0<C20==O C# B0 
A5@54>28I5 @>7@>1:8 Visual Studio, I> 70157?5G8;> 28A>:C ?@>4C:B82=VABL B0 
?@>AB>BC @>7@>1:8. &0:>6 1C;> ?>@V2=O=> :V;L:0 A8AB5< :5@C20==O 1070<8 
40=8E, V 1C;> >1@0=> SQL Server, O:89 =09:@0I5 2V4?>2V40T 28<>30< 157?5:8 
40=8E V ?@>4C:B82=>ABV ?@>5:BC. 

$>7@>1:0 V=B5@D59AC ?@>3@0<8 2@0E>2C20;0 ?>B@518 @V7=8E @>;59 
:>@8ABC20GV2: :0A8@0, 04<V=VAB@0B>@0 B0 ?@0FV2=8:0 A:;04C. �;O :>6=>W 7 F8E 
@>;59 @50;V7>20=> =87:C DC=:FV9, I> 70157?5GCT 7@CG=VABL B0 5D5:B82=VABL WE 
@>1>B8. #@>3@0<0 ?@>9H;0 :><?;5:A=5 B5ABC20==O, @57C;LB0B8 O:>3> 
?V4B25@48;8 WW B>G=VABL V =04V9=VABL. 

$57C;LB0B8. %B2>@5=> ?@>3@0<=5 70157?5G5==O O:5 >?B8<V7CT ;>3VAB8G=V 
?@>F5A8 <03078=C @>74@V1=>W B>@3V2;V 7024O:8 28:>@8AB0==N QR-:>4V2. 

�030;>< ?@>2545=V 4>A;V465==O B0 @>7@>1:8 ?@>3@0<8 4>AO3;8 
?>AB02;5=8E FV;59 V 70240=L. $>1>B0 ?@>45<>=AB@C20;0 206;82VABL 
28:>@8AB0==O ACG0A=8E B5E=>;>3V9 V ?V4E>4V2 C <03078=0E @>74@V1=>W B>@3V2;V. 
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'�� 004 
�@8H:> !.%.1, �C1@>2V= �.�.2 
1 ABC4. 3@. �!&-111A? !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, ?@>D. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

�$�,�" !.%., �'�$"��! �.�. 
$"�$"��� ��$"�"�" ��%&"%'!�' ' ��!$� #$��"�� � 

��� �!&� � RPG !� #��&("$ � UNITY 

"1'T:B>< 4>A;V465==O T ?@>F5A @>7@>1:8 V3@>28E :><?'NB5@=8E 
4>40B:V2, I> ?@54AB02;ONBL A>1>N ?@>3@0<8, AB2>@5=V 4;O @>7203 B0 
2V4?>G8=:C 3@02FV2 C 2V@BC0;L=8E A2VB0E.  

�;O AB2>@5==O :><?'NB5@=8E V3>@ VA=CNBL @V7=><0=VB=V V=AB@C<5=B8 B0 
B5E=>;>3VW.  

#@54<5B>< 4>A;V465==O T B5E=>;>3VW ?@>T:BC20==O B0 @>7@>1:8 V3@>28E 
:><?'NB5@=8E 4>40B:V2, O:V T :;NG>28< 5;5<5=B>< C ACG0A=V9 V=4CAB@VW 
@>7203. *O >1;0ABL >E>?;NT 2AV 0A?5:B8: 2V4 AB2>@5==O V45W B0 :>=F5?FVW 3@8 
4> ?@>3@0<C20==O, 2V7C0;V70FVW, 72C:>2>3> >D>@<;5==O B0 B5ABC20==O. 
"7=09><;5==O 7 FVTN B5<>N 4>?><030T @>7C<VB8 B0 70AB>A>2C20B8 =09:@0IV 
?@0:B8:8 C AD5@V @>7@>1:8 V3>@, I> A?@8OT ?>40;LH><C @>728B:C FL>3> 
70E>?;NNG>3> B0 ?5@A?5:B82=>3> A53<5=BC V=4CAB@VW ?@>3@0<=>3> 
70157?5G5==O. 

 5B0 FL>3> 4>A;V465==O ?>;O30T 2 B><C, I>1 >2>;>4VB8 =028G:0<8 
@>7@>1:8 V3@>28E 4>40B:V2, 7>A5@546CNG8AL =0 AB2>@5==V :><?'NB5@=>W 2D 
?@83>4=8FL:>W 3@8 7 5;5<5=B0<8 RPG.  

� E>4V 28:>=0==O @>1>B8 1C;> ?@>0=0;V7>20=> B0 4>A;V465=> 2AV 
?@>D5AVW, O:V VA=CNBL ?@8 @>7@>1FV 3@8, ?@>F5A @>7@>1:8 :><?9NB5@=8E V3>@ 
B0 AB2>@5=> 2;0A=C :><?9NB5@=C 3@C 2 60=@V ?@83>48 7 5;5<5=B0<8 RPG. 

�=0;V7 ?@>D5AV9 C @>7@>1FV V3>@. �87=0G5=>, I> C =0H G0A VA=CNBL 4 
>A=>2=V :0B53>@VW @>7@>1=8:V2: 

3 ?@>3@0<VAB8. �V4?>2V40;L=V 70 =0?8A0==O :>4C, @50;V70FVN V3@>2>W 
;>3V:8 B0 <5E0=V:; 

3 EC4>6=8:8. %B2>@NNBL 2V7C0;L=V 5;5<5=B8 3@8, B0:V O: ?5@A>=06V, 
A5@54>28I0, 0=V<0FVW; 

3 359<48709=5@8. $>7@>1;ONBL :>=F5?FVW B0 <5E0=V:8 3@8, 287=0G0NBL 
?@028;0 B0 V3@>289 ?@>F5A; 

3 72C:>@568A5@8. %B2>@NNBL 72C:>2V 5D5:B8 B0 <C78:C 4;O 3@8. 
�B0?8 @>7@>1:8 3@8. #@>F5A @>7@>1:8 3@8 2:;NG0T 7 >A=>2=8E 5B0?V2: 
3 :>=F5?FVO. (>@<C;N20==O V45W 3@8, 287=0G5==O >A=>2=8E <5E0=V: B0 

AB8;N; 
3 ?@>B>B8?C20==O. %B2>@5==O 107>2>W 25@AVW 3@8 4;O ?5@52V@:8 

>A=>2=8E V459 B0 <5E0=V:; 
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3 25@B8:0;L=89 7@V7. $>7@>1:0 =525;8:>3>, 0;5 ?>2=VABN 
DC=:FV>=0;L=>3> D@03<5=BC 3@8; 

3 28@>1=8FB2>. "A=>2=89 5B0? @>7@>1:8, ?V4 G0A O:>3> AB2>@NNBLAO 
2AV 5;5<5=B8 3@8; 

3 B5ABC20==O. #5@52V@:0 3@8 =0 =0O2=VABL 103V2, B5ABC20==O V3@>2>3> 
?@>F5AC; 

3 ?V43>B>2:0 4> @5;V7C. �025@H5==O 2AVE @>1VB, ?V43>B>2:0 3@8 4> 
28?CA:C. 

�8<>38 4> 3@8. %D>@<C;L>20=> 28<>38 4> :><?9NB5@=>W 3@8: 
3 28:>@8AB0==O ?;0BD>@<8 Unity, O:0 70157?5GCT 25AL =5>1EV4=89 

DC=:FV>=0; 4;O @>7@>1:8 3@8 B0 T ;53H>N C =02G0==V 4;O =>20G:V2; 
3 28:>@8AB0==O A5@54>28I0 @>7@>1:8 Visual Studio B0 <>28 

?@>3@0<C20==O C# 4;O @50;V70FVW ?@>T:BC. 
$>7@>1:0 3@8. $>7@>1;5=> AE5<0B8G=C AB@C:BC@C 3@8 B0 AB2>@5=> 3@C C 

60=@V Roguelike. �@0 <0T >A=>2=89 DC=:FV>=0;, 2;0AB8289 FL><C 60=@C: 
3 2D 3@0DV:0. %B2>@5==O 42>28<V@=8E 7>1@065=L B0 0=V<0FV9; 
3 48=0<VG=V 1>9>2V <5E0=V:8, I> 2:;NG0NBL 1V9 C 1;86=L><C 1>N. 
#V4 G0A @>7@>1:8 3@8 =0 Unity CA?VH=> AB2>@5=> A8AB5<C 4V0;>3V2 B0 

=01V@ 70240=L 4;O 3@02FO. �0 4>?><>3>N ?@>3@0<8 "PixelArt" AB2>@5=> 
A?@09B8 ?5@A>=06V2 B0 70 4>?><>3>N "draw.io" 7<>45;L>20=> WE 4V0;>38, I> 
2?;820NBL =0 AN65B. �@V< B>3>, 28:>@8AB>2CNG8 "modelio", @>7@>1;5=> 
3=CG:C 0@EVB5:BC@C 3@8. 

&5ABC20==O. �8:>=0=> B5ABC20==O :><?9NB5@=>W 3@8. �0 @57C;LB0B0<8 
B5ABC20==O 3@8 =0 ?;0BD>@<V Unity 28O2;5=>, I> ?@>3@0<0 2V4?>2V40T 
B5E=VG=><C 70240==N, DC=:FV>=CT :>@5:B=> B0 4>72>;OT 7025@H8B8 3@C. 

 

 

'�� 004 
�59=530 �...1, �C1@>2V= �.�.2 
1 ABC4. 3@. �!&-113< !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, ?@>D. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

���!��� �..., �'�$"��! �.�. 
�"%�����!!/ � #$"�$� !� $������*�/ ��%"��� $"��'/��' 

����+ "#&� ���*�� 

"19T:B 4>A;V465==O 3 ?@>F5A @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O 
@>72'O7:C 7040G >?B8<V70FVW. 

#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O @50;V70FVW @>72'O7:C 7040G 
>?B8<V70FVW. 

 5B0 @>1>B8 3 4>A;V465==O B0 @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 4;O 
@>72'O7:C 7040G >?B8<V70FVW. 
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 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 ?@>3@0<C20==O Python, 
>19T:B=>->@VT=B>20=5 ?@>3@0<C20==O, ?5@A>=0;L=89 :><?9NB5@ 7 ?@>F5A>@>< 
AMD Athlon(tm) X4 ?V4 C?@02;V==O< >?5@0FV9=>W A8AB5<8 Microsoft Windows 
10. 

#V4 G0A 28:>=0==O @>1>B8 ?@>2545=> 4>A;V465==O B5>@5B8G=8E >A=>2 
>?B8<V70FVW. �84>:@5<;5=> B@8 >A=>2=V B8?8 7040G: <5B>48 ;V=V9=>3> 
?@>3@0<C20==O, >4=>28<V@=>W B0 1030B>28<V@=>W =5;V=V9=>W >?B8<V70FVW. 

�0 @57C;LB0B0<8 >3;O4C <>2 ?@>3@0<C20==O 70A>1>< @>7@>1:8 >1@0=> 
Python 7024O:8 ?>T4=0==N ?@>AB>B8, 4>ABC?=>ABV, ?>BC6=>3> V=AB@C<5=B0@VN 
4;O <0B5<0B8G=8E >1G8A;5=L V 3=CG:>ABV C AB2>@5==V 3@0DVG=>3> V=B5@D59AC 
:>@8ABC20G0. �V= 4>72>;OT 7>A5@548B8AO =0 @>72'O70==V 7040GV, <V=V<V7CNG8 
28B@0B8 G0AC =0 B5E=VG=C @50;V70FVN. 

�82G5=> <>6;82>ABV ACG0A=8E 1V1;V>B5: Python scipy.optimize, numpy, 
matplotlib, O:V H8@>:> 28:>@8AB>2CNBLAO C ?@8:;04=8E 7040G0E >?B8<V70FVW 
7024O:8 A2>W9 =04V9=>ABV B0 B>G=>ABV. 

�@>1;5=> ?>@V2=O;L=89 0=0;V7 <5B>4V2 >?B8<V70FVW, 4>ABC?=8E C 
1V1;V>B5FV scipy.optimize.  �8O2;5=>, I> FV <5B>48 <0NBL @V7=C 5D5:B82=VABL 
70;56=> 2V4 A?5F8DV:8 7040GV, I> 2@0E>20=> C ?@>3@0<=><C 70AB>AC=:C. 

#@0:B8G=8< @57C;LB0B>< 28:>=0==O 40=>W @>1>B8 T O:VA=89 V 
>@83V=0;L=89 ?@>3@0<=89 ?@>4C:B, O:89 70157?5GCT 28@VH5==O @V7=8E B8?V2 
7040G >?B8<V70FVW. �>3> <>4C;L=0 AB@C:BC@0 4>72>;OT ;53:> @>7H8@N20B8 
DC=:FV>=0;, 4>40NG8 =>2V B8?8 7040G 01> <5B>48 >?B8<V70FVW. !04V9=VABL 
@>1>B8 ?@>3@0<=>3> ?@>4C:BC 70157?5G5=0 5D5:B82=8< <5E0=V7<>< >1@>1:8 
28=OB:>28E A8BC0FV9. �0AB>AC=>: <0T 7@CG=89 3@0DVG=89 V=B5@D59A 7 
V=B5@0:B82=8< 22545==O< ?0@0<5B@V2 7040GV (DC=:FV9, >1<565=L, ?>G0B:>28E 
B>G>:), <>6;82VABN 281>@C <5B>4C >?B8<V70FVW G5@57 V=BCWB82=89 :><1>1>:A, 
7 2V7C0;V70FVTN @57C;LB0BV2 G5@57 3@0DV:8.  

�024O:8 >?8A0=8< ?5@52030< @>7@>1;5=89 70AB>AC=>: <>65 
28:>@8AB>2C20B8AO C =02G0;L=8E :C@A0E 4;O 45<>=AB@0FVW B5>@5B8G=8E 
<5B>4V2 >?B8<V70FVW, 0 B0:>6  4;O ?@>2545==O 5:A?5@8<5=BV2 V7 @V7=8<8 
<5B>40<8 >?B8<V70FVW 2 =0C:>28E 4>A;V465==OE  B0 V=H8E 30;C7OE. 
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#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O ?V4B@8<:8 A5@2VAV2 
?@>:0BC 02B><>1V;V2. 

 5B0 @>1>B8 3 @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 4;O A5@2VAC ?@>:0BC 
02B><>1V;V2. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 ?@>3@0<C20==O Python, 
D@59<2>@: Django. 

� E>4V 28:>=0==O @>1>B8 1C;> ?@>0=0;V7>20=> B0 4>A;V465=> ?@>F5A 
@>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O >@30=V70FV9, I> 709<0NBLAO 740G5N 2 
>@5=4C 02B><>1V;V2. 

�87=0G5=>, I> AD5@0 ?@>:0BC 02B> >AB0==V< G0A>< =01C;0 AB@V<:>3> 
@>728B:C 7024O:8 71V;LH5==N :V;L:>ABV B0 <0=4@V2=8:V2 B0 28:>@8AB0==N 
A?5FV0;V7>20=>3> ?@>3@0<=>3> 70157?5G5==O. #@>0=0;V7>20=> >A>1;82>ABV B0 
?5@52038 ?@>F5AC >@5=48 02B><>1V;V2 70 4>?><>3>N 2V4?>2V4=8E ?@>3@0<=8E 
70A>1V2. �>A;V465=> ?@>F5A 70<>2;5==O 02B><>1V;V2 70 4>?><>3>N 
2V4?>2V4=8E ?@>3@0<=8E 70A>1V2. #@>0=0;V7>20=> ?>B>G=V @8=:>2V B5=45=FVW C 
A5:B>@V ?@>:0BC 02B><>1V;V2, I> 4>72>;8BL @>7@>18B8 2V4?>2V4=5 ?@>3@0<=5 
70157?5G5==O. #@>0=0;V7>20=> =54>;V:8 ?@>3@0<=8E 70A>1V2 ?V4B@8<:8 
4VO;L=>ABV A5@2VAV2 ?@>:0BC 02B><>1V;V2. �V47=0G5=>, I> G0AB> 251A09B0E 
>@30=V70FV9 7 >@5=48 02B> 2V4ACB=V O:VA=V D>B>3@0DVW 02B><>1V;V2, 1@0: B0:8E 
7>1@065=L CA:;04=NT ?@89=OBBO @VH5==O ?@8 281>@V 02B><>1V;O. &0:>6 
VA=CNBL ?@>1;5<8 7 =5?>2=>N V=D>@<0FVTN ?@> FV=8 =0 251A09B0E, B@C4=>IV 
7 >?;0B>N ?V4 G0A >=;09=-1@>=N20==O, B@C4=>IV 7 281>@>< <VAFO >B@8<0==O 
01> ?C=:BC ?@87=0G5==O =0 251A09BV.  

�0 @57C;LB0B0<8 ?@>2545=>3> 0=0;V7C 7@>1;5=> 28A=>2>:, I> C =0H G0A 
VA=CT 4>A8BL 1030B> ?@>3@0<=8E 70A>1V2 4;O A5@2VAV2 ?@>:0BC 02B><>1V;V2. 
#@>B5 45O:V ?@>3@0<=V 70A>18 4;O A5@2VAV2 ?@>:0BC 02B><>1V;V2 <>6CBL 1CB8 
4>A8BL A:;04=8<8 B0 4>@>38<8, >A>1;82> 4;O =525;8:8E 02B>A5@2VAV2 7 
>1<565=8< 1N465B><. �5O:V ?@>3@0<8 =5 ?V4B@8<CNBL ;53:C V=B53@0FVN 7 
V=H8<8 ?@>3@0<=8<8 A8AB5<0<8, 7>:@5<0, 7 A8AB5<0<8 GPS 01> ?;0BV6=8<8 
H;N70<8, I> <>65 CA:;04=8B8 WE 5:A?;C0B0FVN. �=HV ?@>3@0<=V 70A>18 
<>6CBL =5 70157?5GC20B8 157?5:C 40=8E, =5 =04020B8 <>6;82>ABV A?V;:C20==O 
7 :;VT=B0<8 01> =5 2V4?>2V40B8 V=H8< ?>B@510< B0 >GV:C20==O< :>@8ABC20GV2, 
I> <>65 ?@8725AB8 4> =530B82=>3> 4>A2V4C :>@8ABC20GV2 B0 2B@0B8 1V7=5AC =0 
:>@8ABL :>=:C@5=BV2. &><C 0:BC0;L=>N T @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 
4;O ?V4B@8<:8 @>1>B8 A5@2VAC ?@>:0BC 02B><>1V;V2. 

%D>@<C;L>20=> DC=:FV>=0;L=V 28<>38 4> ?@>3@0<=>3> 70157?5G5==O 
4;O A5@2VAC ?@>:0BC 02B><>1V;V2. 
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AB>@>==VE 1V1;V>B5: V D@59<2>@:V2, O:V <>6CBL A?@>AB8B8 @>7@>1:C ?@>3@0<8 
4;O >@5=48 02B><>1V;V2. 

�;O AB2>@5==O ?@>3@0<=>3> 70157?5G5==O 4;O A5@2VAC ?@>:0BC 
02B><>1V;V2 >1@0=> D@59<2>@: Django, >A:V;L:8 2V= 4>72>;OT ;53:> 
<0AHB01C20B8 ?@>3@0<=89 70AB>AC=>: 7 @>AB>< >1AO3V2 B@0DV:C B0 
DC=:FV>=0;L=>ABV,A?@>ICT @>7@>1:C B0 ?V4B@8<:C :>4C, <0T 4>1@5 =0?8A0=C 
?@>3@0<=C 4>:C<5=B0FVN B0 25;8:C 0:B82=C A?V;L=>BC @>7@>1=8:V2. 

$>7@>1;5=> ?@>3@0<=5 70157?5G5==O 4;O A5@2VAC ?@>:0BC 02B><>1V;V2.  
�0?@>?>=>20=> AB@C:BC@C ?@>3@0<=>3> 70157?5G5==O 4;O A5@2VAC 

?@>:0BC 02B><>1V;V2. #@>3@0<=5 70157?5G5==O 4;O A5@2VAC ?@>:0BC 
02B><>1V;V2 AB2>@5=> 7 28:>@8AB0==O< :;VT=B-A5@25@=>3> ?V4E>4C. %5@25@=0 
G0AB8=0 ?@>3@0<=>3> 70157?5G5==O 4;O A5@2VAC ?@>:0BC 02B><>1V;V2 <VAB8BL 
<>4C;V, I> @50;V7CNBL >A=>2=C ;>3V:C ?@>3@0<8, 7>:@5<0, BV, I> ?@0FNNBL 7 
107>N 40=8E. �;VT=BAL:0 G0AB8=0 ?@>3@0<=>3> 70157?5G5==O 4;O A5@2VAC 
?@>:0BC 02B><>1V;V2 ?@87=0G5=0 4;O >@30=V70FVW 270T<>4VW :>@8ABC20G0 7 
A8AB5<>N. �070 40=8E <VAB8BL >A=>2=C V=D>@<0FVN ?@> 02B><>1V;V, :;VT=BV2 
B0 >@5=4C 02B><>1V;V2. 

"?8A0=> DC=:FV>=C20==O ?@>3@0<=>3> 70157?5G5==O 4;O A5@2VAC 
?@>:0BC 02B><>1V;V2. 

"?8A0=> >A>1;82>ABV @50;V70FVW ?@>3@0<=>3> 70157?5G5==O 4;O A5@2VAC 
?@>:0BC 02B><>1V;V2. �8:>=0=> ?@>T:BC20==O V=B5@D59AC 270T<>4VW 
:>@8ABC20G0 7 ?@>3@0<=8< 70157?5G5==O< 4;O A5@2VAC ?@>:0BC 02B><>1V;V2. 

�8:>=0=> B5ABC20==O @>7@>1;5=>3> ?@>3@0<=>3> 70157?5G5==O 4;O 
A5@2VAC ?@>:0BC 02B><>1V;V2. $57C;LB0B8 B5ABC20==O ?@>3@0<=>3> 
70157?5G5==O ?>:070;8, I> @>7@>1;5=0 ?@>3@0<0 4>72>;OT 70157?5G8B8 
02B><0B870FVN ?@>F5AV2, ?>29O70=8E 7 ?V4B@8<:>N DC=:FV>=C20==O A5@2VAC 
?@>:0BC 02B><>1V;V2. 

�0;C7L 28:>@8AB0==O 3 A5@2VA8 ?@>:0BC 02B><>1V;V2. 
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� E>4V @>1>B8 1C;> ?@>0=0;V7>20=> B0 4>A;V465=> ?@>F5A @>7@>1:8 
?@>3@0<=>3> 70157?5G5==O 4;O 70:;04V2 AD5@8 >1A;C3>2C20==O.  

�87=0G5=>, I> A0;>= :@0A8 T ?V4?@8T<AB2><, I> =040T ?@>D5AV9=89 
4>3;O4 70 7>2=VH=V< 283;O4>< :;VT=BV2 B0 A?5FV0;V7CTBLAO =0 ?>A;C30E 7 
C:;040==O 2>;>AAO B0 V=H8E :>A<5B8G=8E ?@>F54C@0E. #@>0=0;V7>20=> 
7030;L=V B8?8 A0;>=V2 :@0A8 B0 ?>A;C38, O:V <>6CBL =04020B8AO :;VT=B0< 2 
:>6=><C 7 =8E. #@>0=0;V7>20=> ?@>F5A >1A;C3>2C20==O :;VT=BV2 C A0;>=0E 
:@0A8, I> 40T <>6;82VABL 28O28B8 ?@>F5A8, O:V <>6=0 02B><0B87C20B8 70 
4>?><>3>N 2V4?>2V4=>3> ?@>3@0<=>3> 70157?5G5==O. #@>0=0;V7>20=> ?>A;C38, 
O:V =040NBL A0;>=8 :@0A8. #@>0=0;V7>20=> 5B0?8 @>7@>1:8 251A09BC A0;>=C 
:@0A8. �V47=0G5=>, I> ?@>3@0<=5 70157?5G5==O 251A09BC 4;O AD5@8 ?>A;C3 
?>28==> =04020B8 <>6;82VABL ?V4B@8<:8 DC=:FV9 70<>2;5==O, O:V 
V=B53@CNBLAO C 251A09B =570;56=> 2V4 281@0=>W ?;0BD>@<8. �V47=0G5=>, I> 
?@8 @>7@>1FV 251A09BC A0;>=C :@0A8 =5>1EV4=> @>7B0HC20B8 206;82C 
V=D>@<0FVN ?@> A0;>= C 2V4?>2V4=8E @>74V;0E 251A09BC, 70157?5G8B8 ;53:89 
4>ABC? 4;O :;VT=BV2 4> =><5@C B5;5D>=C A0;>=C :@0A8, 04@5A8 9>3> 
@>7B0HC20==O B0 @>7:;04C @>1>B8. 

�0 @57C;LB0B0<8 ?@>2545=>3> 0=0;V7C 7@>1;5=> 28A=>2>:, I> C =0H G0A 
VA=CT 4>A8BL 1030B> ?@>3@0<=8E 70A>1V2 4;O ?V4B@8<:8 4VO;L=>ABV A0;>=V2 
:@0A8. #@>B5 45O:V ?@>3@0<=V 70A>18 4;O ?V4B@8<:8 4VO;L=>ABV A0;>=V2 :@0A8 
<>6CBL 1CB8 4>A8BL 4>@>38<8 B0 =5 7>2AV< 4>ABC?=8<8 4;O =525;8:8E 
70:;04V2 7 >1<565=8< 1N465B><. �5O:V ?@>3@0<8 ?V4B@8<:8 4VO;L=>ABV 
A0;>=V2 :@0A8 <>6CBL <0B8 A:;04=89 V=B5@D59A, I> <>65 2?;8=CB8 =0 
5D5:B82=VABL 9>3> 28:>@8AB0==O. �5O:V ?@>3@0<8 ?V4B@8<:8 4VO;L=>ABV 
A0;>=V2 :@0A8 <>6CBL =5 <0B8 2AVE DC=:FV9, O:V ?>B@V1=V :>=:@5B=><C A0;>=C, 
01> <>6CBL =5 1CB8 AC<VA=8<8 7 V=H8<8 ?@>3@0<0<8, O:V 28:>@8AB>2CNBLAO 2 
1V7=5AV. &><C 0:BC0;L=>N T @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O, 7>:@5<0, C 
283;O4V 251A09BV2, 4;O ?V4B@8<:8 4VO;L=>ABV A0;>=V2 :@0A8.  

%D>@<C;L>20=> DC=:FV>=0;L=V 28<>38 4> ?@>3@0<=>3> 70157?5G5==O 
251A09BC A0;>=C :@0A8. 

�;O @50;V70FVW ?@>3@0<=>3> 70157?5G5==O 4;O 251A09BC A0;>=C :@0A8 
>1@0=> <>2C ?@>3@0<C20==O PHP, O:0 <0T H8@>:89 A?5:B@ 70AB>AC20=L V <>65 
1CB8 28:>@8AB0=0 @>7@>1:8 251A09BV2 >@30=V70FV9, I> 709<0NBLAO AD5@>N 
>1A;C3>2C20==O. �@V< B>3>, <>20 ?@>3@0<C20==O PHP 4>72>;OT H284:> B0 
;53:> AB2>@N20B8 251A09B8 7 040?B82=8< 48709=><, 70157?5GCT V=B53@0FVN 7 
HTML, AC<VA=VABL 7 2V4:@8B8<8 1070<8 40=8E, 157?5:C 40=8E B0 7@CG=89 
V=B5@D59A :>@8ABC20G0. 

�;O AB2>@5==O ?@>3@0<=>3> 70157?5G5==O 251A09BC A0;>=C :@0A8 >1@0=> 
A8AB5<8 C?@02;V==O 2<VAB>< Joomla, I> T C=V25@A0;L=8< V=AB@C<5=B><, O:89 
<>6=0 28:>@8AB>2C20B8 4;O @>7@>1:8 @V7=8E 284V2 25170AB>AC=:V2 B0 
70157?5GCT 28A>:C H284:VABL @>7@>1:8, ?V4B@8<:C @V7=8E A8AB5< C?@02;V==O 
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1070<8 40=8E, <>6;82VABL 28:>@8AB0==O @V7=><0=VB=8E @>7H8@5=L, <>4C;V2 
B0 1V1;V>B5:. 

$>7@>1;5=> ?@>3@0<=5 70157?5G5==O 251A09BC A0;>=C :@0A8.  
�0?@>?>=>20=> AB@C:BC@C ?@>3@0<=>3> 70157?5G5==O 251A09BC A0;>=C 

:@0A8. �87=0G5=>, I> >A=>2=8<8 :;0A0<8 251A09BC A0;>=C :@0A8 T: 
�0<>2;5==O ?>A;C38 (Order), �;VT=B A0;>=C :@0A8 (User), �><5=B0@ 
(Comment), #>A;C38 A0;>=C :@0A8 (Product) B0 V=. 

"?8A0=> DC=:FV>=C20==O ?@>3@0<=>3> 70157?5G5==O 251A09BC A0;>=C 
:@0A8. "?8A0=> >A>1;82>ABV @50;V70FVW ?@>3@0<=>3> 70157?5G5==O 251A09BC 
A0;>=C :@0A8. �8:>=0=> ?@>T:BC20==O V=B5@D59AC 270T<>4VW :>@8ABC20G0 7 
?@>3@0<=8< 70157?5G5==O< 251A09BC A0;>=C :@0A8. 

�8:>=0=> B5ABC20==O @>7@>1;5=>3> ?@>3@0<=>3> 70157?5G5==O 251A09BC 
A0;>=C :@0A8. $57C;LB0B8 B5ABC20==O ?@>3@0<=>3> 70157?5G5==O ?>:070;8, I> 
@>7@>1;5=0 ?@>3@0<0 4>72>;OT 70157?5G8B8 02B><0B870FVN ?@>F5AV2, 
?>29O70=8E 7 ?V4B@8<:>N ?@>F5AC C?@02;V==O A0;>=>< :@0A8. 
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"19T:B 4>A;V465==O 3 ?@>F5A @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O 
:><C=V:0FVW <V6 ;N4L<8. 

#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O ?V4B@8<:8 ?@>F5AC 
B5:AB>2>3> A?V;:C20==O. 

 5B0 @>1>B8 3 @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 4;O ?V4B@8<:8 
B5:AB>2>3> A?V;:C20==O. 

� E>4V 28:>=0==O @>1>B8 1C;> ?@>0=0;V7>20=> B0 4>A;V465=> ?@>F5A 
@>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O :><C=V:0FVW <V6 ;N4L<8.  

�87=0G5=>, I> B5:AB>25 A?V;:C20==O 01> >1<V= B5:AB>28<8 
?>2V4><;5==O<8 ?>;O30T C 2V4?@02;5==V ;VB5@=>-F8D@>28E B5:ABV2 <V6 
@V7=8<8 ?>@B0B82=8<8 ?@8AB@>O<8, B0:8<8 O: <>1V;L=V B5;5D>=8, ?;0=H5B8 
01> =>CB1C:8 G5@57 1574@>B>2V 01> V=HV <5@56V, I> 70157?5GCNBLAO 
>?5@0B>@0<8 72'O7:C. #@>0=0;V7>20=> @V7=V B8?8 ?>2V4><;5=L. �V47=0G5=>, I> 
?@8 @>7@>1FV ?@>3@0<=>3> 70157?5G5==O 4;O B5:AB>2>3> A?V;:C20==O 206;82> 
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4>A;V465=> ?@>F5A @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O V=B5@=5B-
<03078=V2, A?5FV0;V7>20=8E =0 ?@>406C G0N. �8O2;5=>, I> V=B5@=5B-<03078=8 
74>1C20NBL 2A5 1V;LHC ?>?C;O@=VABL 7024O:8 A2>W9 7@CG=>ABV, O:0 4>72>;OT 
A?>6820G0< 74V9A=N20B8 H284:V ?>:C?:8 157 2V42V4C20==O 728G09=8E 
<03078=V2. "A>1;820 C2030 1C;0 ?@84V;5=0 0=0;V7C ?5@5203 B0 =54>;V:V2 
V=B5@=5B-<03078=V2 G0N, 2:;NG0NG8 B8?>2V AB>@V=:8 251A09BC, O:V T 
:>@8A=8<8 4;O :>@8ABC20GV2. 

' @57C;LB0BV 4>A;V465=L 1C;> 287=0G5=>, I> VA=CNBL ?@>1;5<8 7 
V=B5@D59A>< 45O:8E G09=8E V=B5@=5B-<03078=V2, I> <>65 CA:;04=N20B8 
?@>F5A 281>@C B0 ?>:C?:8 G0N. &><C >A=>2=0 C2030 1C;0 7>A5@5465=0 =0 
=5>1EV4=>ABV @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O G09=>3> V=B5@=5B-
<03078=C 7 C4>A:>=0;5=8< V ?@8201;828< V=B5@D59A>< 4;O :>@8ABC20GV2. 

' @0<:0E 4>A;V465==O 1C;> ?@>2545=> 0=0;V7 B5E=>;>3V9 B0 >1@0=0 <>20 
JavaScript B><C I> 2>=0 T =04728G09=> ?>?C;O@=>N C ?@>3@0<=V9 @>7@>1FV 
7024O:8 A2>W9 C=V25@A0;L=>ABV, H8@>:><C 70AB>AC20==N B0 0:B82=V9 A?V;L=>BV 
@>7@>1=8:V2. JavaScript 28:>@8AB>2CTBLAO 4;O AB2>@5==O 48=0<VG=>3> 
V=B5@D59AC 251A09BV2 (frontend) 70 4>?><>3>N D@59<2>@:V2 V 1V1;V>B5:, B0:8E 
O: React, 0 B0:>6 4;O @>7@>1:8 A5@25@=8E 4>40B:V2 70 4>?><>3>N Nest.js. 
JavaScript 4>72>;OT AB2>@N20B8 <>4C;L=89, @>7H8@N20=89 :>4 V <0T 25;8:C 
:V;L:VABL V=AB@C<5=BV2 B0 @5AC@AV2 4;O ?V4B@8<:8 @>7@>1:8 2514>40B:V2. *5 
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7@>18;> JavaScript ?5@H8< 281>@>< 4;O 1030BL>E fullstack @>7@>1=8:V2, 
A?@>ICNG8 ?@>F5A AB2>@5==O, B5ABC20==O V AC?@>2>4C ?@>3@0<=>3> 
70157?5G5==O. 

�C;0 ?@>2545=0 45B0;L=0 >FV=:0 AB@C:BC@8 ?@>3@0<=>3> 70157?5G5==O, 
45 1C;8 287=0G5=V :;0A8, B0:V O: :>@8ABC20G (User) 7 @V7=8<8 @>;O<8, 2V43C:8 
(Review), ?@>4C:B (Product), 70<>2;5==O (Order) V ?C=:B 70<>2;5==O 
(OrderItem). �70T<>72'O7:8 <V6 F8<8 :;0A0<8 1C;8 ?@>0=0;V7>20=V C D>@<V 
4V03@0<8 :;0AV2. �0 4>?><>3>N 4V03@0<8 ?@5F545=BV2 1C;> 45B0;L=> >?8A0=> 
?@>T:BC20==O V=B5@D59AC 270T<>4VW :>@8ABC20G0 7 ?@>3@0<=8< 70157?5G5==O< 
V=B5@=5B-<03078=C G0N. &0:>6 1C;0 =040=0 AE5<0 DC=:FV>=C20==O 
?@>3@0<=>3> 70157?5G5==O. 

#VA;O >?8AC ?@>3@0<=>3> 70157?5G5==O 1C;> ?@>2545=5 B5ABC20==O 4;O 
?5@52V@:8 9>3> DC=:FV>=0;L=>ABV B0 =04V9=>ABV 2 @V7=8E C<>20E, 2:;NG0NG8 
@V7=V >?5@0FV9=V A8AB5<8 B0 2511@0C75@8. $57C;LB0B8 B5ABC20==O ?V4B25@48;8 
AB01V;L=C B0 :>@5:B=C @>1>BC ?@>3@0<=>3> 70157?5G5==O. 

$>7@>1;5=> B0 ?@>B5AB>20=> >=;09= <03078= G0N 7 ?>2=8< 
DC=:FV>=0;>< 4;O :>@8ABC20GV2 B0 04<V=VAB@0B>@V2. 

$57C;LB0B>< T DC=:FV>=0;L=89 B0 5D5:B82=89 >=;09= <03078=, O:89 
<>65 70157?5G8B8 :>@8ABC20GV2 7@CG=8< A?>A>1>< ?5@53;O4C, 281>@C B0 
70<>2;5==O ?@>4C:FVW. 

�0;C7L 28:>@8AB0==O 3 >=;09= <03078= G0N <>65 1CB8 28:>@8AB0=89 O: 
C :><5@FV9=8E, B0: V 2 >A>18AB8E FV;OE. 

 

 

'�� 004 
&@5BLO:>20 �.".1, �>;?0:>20 &.".2 
1 ABC4. 3@. �!&-130 !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

&$�&,/�"�� �."., �"�#��"�� &.". 
#$"�$� !� $������*�/ �!&�$!�&- �����!' ��/ #$"���' 

 '��+!�) �!%&$' �!&�� 

"19T:B 4>A;V465==O 3 ?@>F5A @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O 
?@>406C B>20@V2. 

#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O <03078=V2 <C78G=8E 
V=AB@C<5=BV2. 

 5B>N @>1>B8 T @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O V=B5@=5B-<03078=C 
4;O ?@>406C <C78G=8E V=AB@C<5=BV2. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 ?@>3@0<C20==O PHP, 
A8AB5<0 C?@02;V==O 2<VAB>< WordPress. 

� E>4V 28:>=0==O @>1>B8 1C;> ?@>0=0;V7>20=> B0 4>A;V465=> ?@>F5A 
@>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O ?@>406C B>20@V2.  
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� <5B>N @>7@>1;5==O ?@>3@0<=>3> 70157?5G5==O 4;O ?@>406C <C78G=8E 
V=AB@C<5=BV2 ?@>0=0;V7>20=> ?>=OBBO <C78G=>3> V=AB@C<5=BC B0 4>A;V465=> 
:;0A8DV:0FVW <C78G=8E V=AB@C<5=BV2. �V47=0G5=>, I> 4;O ?@>406C <C78G=8E 
V=AB@C<5=BV2 G0AB> 28:>@8AB>2CTBLAO ?@>3@0<=5 70157?5G5==O C 283;O4V 
251A09BV2 �=B5@=5B <03078=V2. #@>0=0;V7>20=> >A>1;82>ABV @>7@>1:8 283;O4V 
251A09BV2 �=B5@=5B <03078=V2. !02545=> ?@8G8=8 4>FV;L=>ABV AB2>@5==O 
V=B5@=5B-<03078=C 4;O ?@>406C <C78G=8E V=AB@C<5=BV2. #@>0=0;V7>20=> B8?8 
251A09BV2 4;O ?V4B@8<:8 >=;09=-B>@3V2;V <C78G=8<8 V=AB@C<5=B0<8. "?8A0=> 
5B0?8 @>7@>1:8 251A09BV2 5;5:B@>==>W B>@3V2;V, 7>:@5<0, V=B5@=5B-<03078=V2 
4;O ?@>406C <C78G=8E V=AB@C<5=BV2. 

�0 @57C;LB0B0<8 ?@>2545=>3> 0=0;V7C 7@>1;5=> 28A=>2>: ?@> B5, I> C 
=0H G0A VA=CT 4>A8BL 1030B> 251A09BV2 4;O ?@>406C <C78G=8E V=AB@C<5=BV2. 
#@>B5 45O:5 ?@>3@0<=5 70157?5G5==O 251A09BV2 4;O ?@>406C <C78G=8E 
V=AB@C<5=BV2 =5 =040NBL H8@>:V <>6;82>ABV =0;0HBC20==O 251A09BC 
<03078=C, I> <>65 >1<56C20B8 <>6;82>ABV 28@VH5==O C=V:0;L=8E ?>B@51. 
�5O:5 ?@>3@0<=5 70157?5G5==O V=B5@=5B-<03078=V2 4;O ?@>406C <C78G=8E 
V=AB@C<5=BV2 =5 ?V4B@8<CT <>6;82>ABV V=B53@0FVW 7V AB>@>==V<8 A5@2VA0<8, 
7>:@5<0, 7 45O:8<8 ?;0BV6=8<8 H;N70<8 01> ?@>3@0<=8<8 70A>10<8 
C?@02;V==O A:;04><, I> <>65 28:;8:0B8 ?@>1;5<8 C?@02;V==O <03078=>< 
<C78G=8E B>20@V2. �5O:V ?@>3@0<=V 70A>18 V=B5@=5B-<03078=V2 4;O ?@>406C 
<C78G=8E V=AB@C<5=BV2 <>6CBL :>HBC20B8 4>A8BL 4>@>3> 01> =5 <0B8 
4>AB0B=VE 70A>1V2 4;O 0=0;V7C 40=8E B0 AB2>@5==O 72VBV2. &><C 0:BC0;L=>N T 
@>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 251A09BC 4;O ?@>406C <C78G=8E 
V=AB@C<5=BV2. 

%D>@<C;L>20=> DC=:FV>=0;L=V 28<>38 4> ?@>3@0<=>3> 70157?5G5==O 
4;O ?@>406C <C78G=8E V=AB@C<5=BV2. 

�;O @50;V70FVW ?@>3@0<=>3> 70157?5G5==O 251A09BC 4;O ?@>406C 
<C78G=8E V=AB@C<5=BV2 >1@0=> <>2C ?@>3@0<C20==O PHP, >A:V;L:8 PHP <0T 
25;8:C A?V;L=>BC @>7@>1=8:V2, ?@>AB89 A8=B0:A8A B0 25;8:C :V;L:VABL A8AB5< 
C?@02;V==O 2<VAB>< B0 D@59<2>@:V2, I> ?>;53HCT AB2>@5==O 25170AB>AC=:V2, 
2:;NG0NG8 V=B5@=5B-<03078=8. 

�;O AB2>@5==O ?@>3@0<=>3> 70157?5G5==O 251A09BC 4;O ?@>406C 
<C78G=8E V=AB@C<5=BV2 >1@0=> A8AB5<C C?@02;V==O 2<VAB>< WordPress, I> 
<0T 25;8:C :V;L:VABL 4>ABC?=8E ?;03V=V2 B0 B5<, I> 4>72>;OT ;53:> 
=0;0HBC20B8 V @>7H8@8B8 DC=:FV>=0; <03078=C <C78G=8E V=AB@C<5=BV2. �@V< 
B>3>, WordPress <0T ?@>AB89 V=B5@D59A, I> ?>;53HCT 28:>@8AB0==O 4;O 
AB2>@5==O V=B5@=5B-<03078=V2, 0 B0:>6 H8@>:C ?V4B@8<:C A?V;L=>B8, O:0 
=040T :>@8A=V ?>@048 B0 @VH5==O 4;O ?@>1;5< C ?@>F5AV @>7@>1:8. 

$>7@>1;5=> ?@>3@0<=5 70157?5G5==O 251A09BC <03078=C 4;O ?@>406C 
<C78G=8E V=AB@C<5=BV2. �0?@>?>=>20=> AB@C:BC@C B0 >?8A0=> >A=>2=V <>4C;V 
?@>3@0<=>3> 70157?5G5==O 251A09BC 4;O ?@>406C <C78G=8E V=AB@C<5=BV2. 
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�87=0G5=>, I> >A=>2=8<8 :;0A0<8 251A09BC 4;O ?@>406C <C78G=8E 
V=AB@C<5=BV2 T: �>@8ABC20G (User), �4<V=VAB@0B>@ (Admin),  C78G=V 
V=AB@C<5=B8 (Gallery), 70<>2;5==O (Order) B0 V=.  

"?8A0=> DC=:FV>=C20==O ?@>3@0<=>3> 70157?5G5==O 251A09BC 4;O 
?@>406C <C78G=8E V=AB@C<5=BV2.  

�8:>=0=> ?@>T:BC20==O V=B5@D59AC 270T<>4VW :>@8ABC20G0 7 ?@>3@0<=8< 
70157?5G5==O< 251A09BC 4;O ?@>406C <C78G=8E V=AB@C<5=BV2. 

�8:>=0=> B5ABC20==O @>7@>1;5=>3> ?@>3@0<=>3> 70157?5G5==O 251A09BC 
4;O ?@>406C <C78G=8E V=AB@C<5=BV2. $57C;LB0B8 B5ABC20==O ?@>3@0<=>3> 
70157?5G5==O 251A09BC 4;O ?@>406C <C78G=8E V=AB@C<5=BV2 ?>:070;8, I> C 
?@>3@0<V @50;V7>20=> DC=:FV>=0;L=V 28<>38, 707=0G5=V C B5E=VG=><C 70240==V. 

�0;C7L 28:>@8AB0==O 3 V=B5@=5B-<03078=8 4;O ?@>406C <C78G=8E 
V=AB@C<5=BV2.  

 

 

'�� 004 
.@G0: �.�.1, �>;?0:>20 &.".2 
1 ABC4. 3@. �!&-120 !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

.$+�� �.�., �"�#��"�� &.". 
#$"�$� !� �����#�+�!!/ ���%��&'  �����!' "�/�' 

"19T:B 4>A;V465==O 3 ?@>F5A @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O 
B>@3>28E >@30=V70FV9. 

#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O <03078=V2 >4O3C. 
 5B>N @>1>B8 T @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 251A09BC <03078=C 

>4O3C. 
 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 ?@>3@0<C20==O Php, A8AB5<0 

C?@02;V==O 2<VAB>< OpenCart, ?;0BD>@<0 5;5:B@>==>W :><5@FVW ocstore. 
� E>4V 28:>=0==O @>1>B8 1C;> ?@>0=0;V7>20=> B0 4>A;V465=> ?@>F5A 

@>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O B>@3>28E >@30=V70FV9.  
�87=0G5=>, I> >4O3 T =01>@>< ?@54<5BV2, O:V ;N48=0 =>A8BL =0 A2>T<C 

BV;V 4;O 70E8ABC, :><D>@BC B0 28@065==O V45=B8G=>ABV. �V47=0G5=>, I> 
@>7C<V==O B5>@VW B0 ?@87=0G5==O >4O3C T 206;828< 5B0?>< 4;O 287=0G5==O 
28<>3 I>4> @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 251A09BC <03078=C >4O3C. 
�8:>=0=> 0=0;V7 @V7=8E B5>@V9 >4O3C. �V47=0G5=>, I> 4;O @>7@>1:8 
?@>3@0<=>3> 70157?5G5==O, I> @50;V7CT 251A09B 4;O ?@>406C >4O3C, 206;82> 
@>7C<VB8 :;0A8DV:0FVN B0 B8?C >4O3C. #@>0=0;V7>20=> @V7=V 2848 >4O3C 4;O 
D>@<C20==O 28<>3 I>4> V=B5@D59AC :>@8ABC20G0 ?@>3@0<=>3> 70157?5G5==O 
251A09BC <03078=C >4O3C.  

�0 @57C;LB0B0<8 ?@>2545=>3> 0=0;V7C 7@>1;5=> 28A=>2>: ?@> B5, I> 
45O:5 ?@>3@0<=5 70157?5G5==O 251A09BV2 <03078=V2 >4O3C =5 70157?5GCT 
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2V4?>2V4=VABL :>;L>@V2 B0 B5:ABC@ 2V4>1@065==O B>20@V2 (D0:B8G=89 283;O4 
>4O3C <>65 2V4@V7=OB8AO 2V4 B>3>, I> 1C;> ?>:070=> =0 5:@0=V G5@57 @V7=8FN 2 
=0;0HBC20==OE <>=VB>@V2 @V7=8E :;VT=BV2). !87L:0 O:VABL D>B>3@0DV9 >4O3C =0 
45O:8E 251A09B0E <>65 2?;8=CB8 =0 @VH5==O ?>:C?FV2. &0:>6 =0 45O:8E 
251A09B0E <03078=V2 >4O3C <>6CBL 28=8:0B8 ?@>1;5<8 7 157?5:>N >A>18AB8E 
40=8E V DV=0=A>28E B@0=70:FV9 ?@8 >?;0BV 70 >1@0=89 >4O3. &><C 0:BC0;L=>N 
T @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 251A09BC <03078=C >4O3C. 

%D>@<C;L>20=> DC=:FV>=0;L=V 28<>38 4> ?@>3@0<=>3> 70157?5G5==O 
251A09BC <03078=C >4O3C. 

�;O AB2>@5==O ?@>3@0<=>3> 70157?5G5==O 251A09BC <03078=C >4O3C 
>1@0=> <>2C ?@>3@0<C20==O PHP, I> T A5@25@=8< ?@>3@0<=8< A5@54>28I5<, 
O:5 <>6=0 1C;> 21C4>2C20B8 2 HTML, A?@>ICNG8 4>4020==O DC=:FV>=0;C 4> 
251AB>@V=>: 157 =5>1EV4=>ABV 7020=B065==O 40=8E 7 V=H8E 465@5;. 

� O:>ABV A8AB5<8 C?@02;V==O 2<VAB>< 4;O AB2>@5==O ?@>3@0<=>3> 
70157?5G5==O 251A09BC <03078=C >4O3C >1@0=> OpenCart, I> T >4=VTN 7 
=091V;LH 28:>@8AB>2C20=8E A8AB5< C?@02;V==O :>=B5=B>< 4;O AB2>@5==O 
:><5@FV9=8E 251A09BV2, 7>:@5<0, �=B5@=5B <03078=V2 B0 251A09BV2 5;5:B@>==>W 
:><5@FVW. 

$>7@>1;5=> ?@>3@0<=5 70157?5G5==O 251A09BC <03078=C >4O3C. 
�0?@>?>=>20=> AB@C:BC@C B0 >?8A0=> >A=>2=V <>4C;V ?@>3@0<=>3> 
70157?5G5==O 251A09BC <03078=C >4O3C. �87=0G5=>, I> >A=>2=8<8 :;0A0<8 
251A09BC <03078=C >4O3C T: �>@8ABC20G (User), "4O3 (Product), �0B53>@VO 
>4O3C (Category), �4<V=VAB@0B>@ (Admin), �0<>2;5==O >4O3C (Order) B0 V=.  

"?8A0=> DC=:FV>=C20==O ?@>3@0<=>3> 70157?5G5==O 251A09BC <03078=C 
>4O3C.  

�8:>=0=> ?@>T:BC20==O V=B5@D59AC 270T<>4VW :>@8ABC20G0 7 ?@>3@0<=8< 
70157?5G5==O< 251A09BC <03078=C >4O3C. 

�8:>=0=> B5ABC20==O @>7@>1;5=>3> ?@>3@0<=>3> 70157?5G5==O 251A09BC 
<03078=C >4O3C. $57C;LB0B8 B5ABC20==O ?@>3@0<=>3> 70157?5G5==O 251A09BC 
<03078=C >4O3C ?>:070;8, I> C ?@>3@0<V @50;V7>20=> DC=:FV>=0;L=V 28<>38 
4> ?@>3@0<=>3> 70157?5G5==O 251A09BC. 
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'�� 004 
�I5=:> �.".1, �>;?0:>20 &.".2 
1 ABC4. 3@. �!&-223< !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

�-�!�" �."., �"�#��"�� &.". 
�"%�����!!/ &� #$"�$� !� $������*�/ ��%"��� �!����' 

�(��&��!"%&� ��/�,!"%&� #��#$�� %&� 

"19T:B 4>A;V465==O 3 ?@>F5A @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O 
>FV=N20==O 5D5:B82=>ABV 4VO;L=>ABV ?V4?@8T<AB2. 

#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O 0=0;V7C 5D5:B82=>ABV 
4VO;L=>ABV ?V4?@8T<AB20. 

 5B0 @>1>B8 3 4>A;V465==O B0 @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 4;O 
0=0;V7C 5D5:B82=>ABV 4VO;L=>ABV ?V4?@8T<AB20. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 ?@>3@0<C20==O R, 
A5@54>28I5 @>7@>1:8 RStudio. 
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1 ABC4. 3@. �!&-110 !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, ?@>D. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

)")�"� !.�., &��'!-�� �.�. 
$"�$"���  "���,!"�" ��%&"%'!�' ��/ ���$���!!/ 
"%"��%&�) !"&�&"� �  "�����%&. �) ��&"��!�$�*�� 

"19T:B 4>A;V465==O 3 <>1V;L=V 70AB>AC=:8 4;O 715@V30==O B0 >1@>1:8 
>A>18AB>W V=D>@<0FVW. 

#@54<5B 4>A;V465==O 3 @>7@>1:0 <>1V;L=>3> 70AB>AC=:0 4;O 715@V30==O 
>A>18AB8E =>B0B>: 7 <>6;82VABN WE 02B>35=5@0FVW. 

 5B0 @>1>B8 3 ?>:@0I8B8 70A>18 270T<>4VW 7 <>1V;L=8<8 ?@8AB@>O<8 70 
@0EC=>: <>1V;L=>3> 4>40B:0, I> 28:>@8AB>2CT API 4;O 02B>35=5@0FVW B5:ABV2. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 ?@>3@0<C20==O Kotlin, 
A5@54>28I5 @>7@>1:8 Android Studio, ?;0BD>@<0 Firebase, 25;8:0 <>2=0 
<>45;L GPT-3. 

' @>1>BV 1C;> @>73;O=CB> ?@>1;5<C 5D5:B82=>3> 715@V30==O B0 
>@30=V70FVW >A>18AB>W V=D>@<0FVW, 0 B0:>6 <>6;82>ABV 28:>@8AB0==O 
B5E=>;>3V9 HBCG=>3> V=B5;5:BC 4;O ?>:@0I5==O ?@>F5AC AB2>@5==O :>=B5=BC. 
�;O FL>3> 1C;> 28:>=0=> =0ABC?=V 70240==O: 

3 0=0;V7 ?@54<5B=>W >1;0ABV: ?@>2545=> 0=0;V7 VA=CNG8E <>1V;L=8E 
70AB>AC=:V2 4;O =>B0B>: B0 28O2;5=> WE ?5@52038 B0 =54>;V:8; 

3 ?>AB0=>2:0 70240==O: AD>@<C;L>20=> 28<>38 4> @>7@>1;N20=>3> 
<>1V;L=>3> 70AB>AC=:C, 2:;NG0NG8 DC=:FV>=0;L=V B0 =5DC=:FV>=0;L=V 
28<>38, 0 B0:>6 28<>38 4> 40=8E; 

3 @>7@>1:0 0@EVB5:BC@8: >1@0=> 0@EVB5:BC@=89 H01;>= B0 287=0G5=> 
>A=>2=V :><?>=5=B8 A8AB5<8; 

3 @50;V70FVO DC=:FV>=0;C: @>7@>1;5=> V=B5@D59A :>@8ABC20G0, <>45;L 
40=8E, V=B53@0FVN 7 E<0@=8< AE>28I5< B0 DC=:FV>=0; 02B>35=5@0FVW =>B0B>: 
=0 >A=>2V 25;8:>W <>2=>W <>45;V; 

3 B5ABC20==O: ?@>2545=> B5ABC20==O DC=:FV>=0;L=>ABV B0 
?@>4C:B82=>ABV 70AB>AC=:C. 

� @57C;LB0BV @>7@>1:8 1C;> AB2>@5=> <>1V;L=89 70AB>AC=>: 4;O =>B0B>: 
7 02B>35=5@0FVTN, O:89 <0T =0ABC?=V <>6;82>ABV: 

3 AB2>@5==O B0 @5403C20==O =>B0B>:: 4>4020==O B5:ABC, ?@8:@V?;5==O 
D09;V2; 

3 >@30=V70FVO =>B0B>:: ?>HC: 70 :;NG>28<8 A;>20<8, A>@BC20==O 70 
=072>N B0 40B>N AB2>@5==O; 

3 02B>35=5@0FVO =>B0B>:: 35=5@0FVO =>2>3> B5:AB>2>3> :>=B5=BC =0 
>A=>2V 7040=>3> B5:ABC; 
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3 715@V30==O B0 A8=E@>=V70FVO: 715@V30==O =>B0B>: B0 D09;V2 2 
E<0@=><C AE>28IV B0 A8=E@>=V70FVO <V6 ?@8AB@>O<8 :>@8ABC20G0; 

3 =0;0HBC20==O: 28EV4 7 >1;V:>2>3> 70?8AC, 2840;5==O >1;V:>2>3> 
70?8AC, >G8I5==O :5HC. 

#@>0=0;V7>20=> VA=CNGV <>1V;L=V 70AB>AC=:8 4;O =>B0B>:, @>7@>1;5=> 
0@EVB5:BC@C B0 DC=:FV>=0; <>1V;L=>3> 70AB>AC=:C, @50;V7>20=> DC=:FV>=0; 
02B>35=5@0FVW =>B0B>: =0 >A=>2V GPT-3. 

%B2>@5=> <>1V;L=89 70AB>AC=>:, O:89 4>72>;OT, AB2>@N20B8, @5403C20B8 
B0 715@V30B8 =>B0B:8, A8=E@>=V7C20B8 =>B0B:8 <V6 ?@8AB@>O<8 :>@8ABC20G0, 
02B><0B8G=> 35=5@C20B8 =>B0B:8 =0 >A=>2V 7040=8E ?0@0<5B@V2, HC:0B8 
=>B0B:8 70 :;NG>28<8 A;>20<8 B0 V=H8<8 ?0@0<5B@0<8. 

%B2>@5=89 70AB>AC=>: =040T :>@8ABC20G0< 7@CG=89 B0 5D5:B82=89 
V=AB@C<5=B 4;O @>1>B8 7 V=D>@<0FVTN B0 AB2>@5==O =>2>3> :>=B5=BC. 

�0;C7L 28:>@8AB0==O 3 >@30=V70FVO >A>18AB>W V=D>@<0FVW, 71V;LH5==O 
5D5:B82=>ABV @>1>B8, ?>:@0I5==O ?@>F5AC =02G0==O. 

 

 

'�� 004 
�8@ �.%.1, &01C=I8: �.�.2 
1 ABC4. 3@. �!&-213< !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, ?@>D. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

��$ �.%., &��'!-�� �.�. 
�"%�����!!/  �&"��� &� $"�$"���!!/ ��%"��� 
���!�+�!!/ $')' ��/  "���,!�) ��%&"%'��!, 

"19T:B 4>A;V465==O 3 70A>18 287=0G5==O @CEC. 
#@54<5B 4>A;V465==O 3 4>A;V465==O <5B>4V2 B0 @>7@>1;5==O 70A>1V2 

287=0G5==O @CEC 4;O <>1V;L=8E 70AB>AC20=L. 
 5B0 @>1>B8 ?>;O30T C 2V4AB565==V DV78G=>W 0:B82=>ABV :>@8ABC20G0 2 

70AB>AC=:C. 
 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: @>7@>1:0 Android 70AB>AC=:V2, 

<>2b ?@>3@0<C20==O Kotlin V Python, A5@540 @>7@>1:8 Android Studio V Jupeter 
Notebook, V=B5@D59A :>@8ABC20G0 =0?8A0=89 =0 Jetpack Compose, ?@8AB@V9 
Samsung A15. 

' @0<:0E @>1>B8 1C;> @>7@>1;5=> =0B82=89 Android-4>40B>: JetStep, 
?@87=0G5=89 4;O <>=VB>@8=3C DV78G=>W 0:B82=>ABV :>@8ABC20G0. 

�C;> ?@>2545=> 0=0;V7 28<>3 4> 70AB>AC=:C, 282G5=> VA=CNGV 0=0;>38, 0 
B0:>6 A?5F8DV:C @CEV2. ":@V< FL>3>, 28:>=0=> ?>@V2=O==O =0O2=8E 1V1;V>B5:, 
A5@54>28I @>7@>1:8 B0 <>2 ?@>3@0<C20==O. 

$>7@>1;5=> Android 70AB0AC=>: 4;O ?V4@0EC=:C :@>:V2 V 287=0G5==O @CEC 
:>@8ABC20G0, O:89 2V4AB56CT 0:B82=VABL :>@8ABC20G0. 
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$>7@>1:0 Android-4>40B:0 74V9A=N20;0AO 2 A5@54>28IV Android Studio, 
B>4V O: :;0A8DV:0B>@ 1C;> @>7@>1;5=> 2 Jupyter Notebook. ' ?@>F5AV @>1>B8 
4>B@8<C20;8AO ?@8=F8?V2 +8AB>W �@EVB5:BC@8, @50;V7>20=> 0@EVB5:BC@=89 
?0B5@= MVI. �024O:8 FL><C 240;>AO AB2>@8B8 AB01V;L=C, <5=H AE8;L=C 4> 
103V2 V ;53H5 ?V4B@8<C20=C A8AB5<C. 

�;O :;0A8DV:0FVW B0 DV;LB@0FVW 40=8E 28:>@8AB>2C20;8AO AB0=40@B=V 
<5B>48, B0:V O: DV;LB@ =86=VE G0AB>B V 0;3>@8B< K-=091;86G8E ACAV4V2, 0 
B0:>6 1C;> @>7@>1;5=> 45:V;L:0 2;0A=8E 0;3>@8B<V2, 040?B>20=8E 4> 
A?5F8DV:8 70240==O. 

 >6;82V =0?@O<8 ?>:@0I5==O 4>40B:0: 
3 4>40B8 DC=:FV>=0; 4;O ?5@53;O4C AB0B8AB8:8 :@>:V2 70 4=O<8; 
3 @>7H8@8B8 <>6;82>ABV 4>40B:0 ?V4B@8<:>N =>2>3> 284C 0:B82=>ABV 3 

?V49>< AE>40<8; 
3 7V1@0B8 1V;LH5 40=8E 4;O ?>:@0I5==O =02G0==O <>45;V; 
3 4>40B8 ?V4B@8<:C :;0A8DV:0FVW :@>:V2 V7 B5;5D>=>< C @C:0E. 
�0;C7L 28:>@8AB0==O 3 :>@8ABC20GV A<0@BD>=V2 =0 107V >?5@0FV9=>W 

A8AB5<8 Android. 
 

 

'�� 004 
�>ABN: �.�.1, &01C=I8: �.�.2 
1 ABC4. 3@. �!&-123< !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, ?@>D. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

�"%&.� �.�., &��'!-�� �.�. 
�"%�����!!/ #$"�$� !�) $������*�� *�($"��) 

����!���� � ���"$�%&�!!/   "���,!" "$��!&"��!"�" 
#$"��&'��!!/ 

"19T:B 4>A;V465==O 3 ?@>3@0<=0 @50;V70FVO F8D@>28E 42V9=8:V2 
#@54<5B 4>A;V465==O 3  <>45;L=>->@VT=B>20=5 ?@>T:BC20==O @50;V70FVV 

F8D@>28E 42V9=8:V2 
 5B0 @>1>B8 3 ?>:@0I5==O 0@EVB5:BC@8 ?@>3@0<=>3> 70157?5G5==O 

F8D@>28E 42V9=8:V2, 70 @0EC=>: 28:>@8AB0==O <>45;L=>->@VT=B>20=>3> 
?@>T:BC20==O.  

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: c8AB5<0B8G=8E 0=0;V7 
;VB5@0BC@=8E 465@5;, <>45;L=>->@VT=B>20=5 ?@>T:BC20==O, >18T:B=>-
>@VT=B>20=5 ?@>T:B20==O.  

$>1>B0 ?@8A2OG5=0 4>A;V465==N ?@>30<=8E 0@EVB5:BC@ ?@>3@0<=8E 
70A>1V2 ?@>T:BC20==O B0 ?@>3@0<=>W @50;V70FVV F8D@>28E 42V9=8:V2. 
�>A;V465=> ?>=OBBO F8D@>2>3> 42V9=8:0, F8D@>2>V BV=V B0 F8D@>2>V <>45;V.  
#@>0=0;V7>20=V 70A>18 AB2>@5==O 5-B8 B0 6-B8 @V2=528E 0@EVB5:BC@ F8D@>28E 
42V9=8:V2. $>7;O=CB> <>45;L=>->@VT=B>20=89 ?V4EV4 : ?@>T:BC20==N 
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F8D@>28E 42V9=8:V2, B0 70?@>?>=>20=> ?V4EV4 4;O @>73>@B0==O F8D@>2>3> 
42V9=8:0 7 V=B53@0FVN <>45;59 >B@8<0=8E 7 28:>@8AB0==O< ?@>3@0<=>3> 
701571?5G5==O Mathlab B0 Simulink.  

�>A;V465==V ?@>3@0<=V 70A>18 ?@>T:BC20==O B0 ?@>3@0<=>W @50;V70FVV 
F8D@>28E 42V9=8:V2, @>7@1;5=> ?V4EV4 4> :><1V=0FVV ?@>30<=8E 70E>4V2  
70A>1V2 4;O @>7@>1;5==O F8D@>28E 42V9=8:V2 H8@>:>3> ?@87=0G5==O.  

�;O ?@>T:BC20==O 270T<>4VV 7 DV78G=8<8 B0 2V@BC0;L=8<8 <>45;O<8 
A:;04=8E A8AB5< <>6;82> 28:>@8AB0==O O: 2V;L=>3> B0: V ?@>?@8TB0@=>3> 
?@>3@0<=>3> 70157?5G5==O. � @>1>BV ?@>0=0;V7>20=V Eclipse Ditto B0 Eclipse 
Nano, I> 4>72>;ONBL @>7@>1;OB8 F8D@>2V 42V9=8:8 H8@>:>3> ?@87=0G5==O.  

�0?@>?>=>20=> D@59<2>@: 4;O @>73>@B0==O F8D@>28E 42V9=8:V2 =0 
E<0@V =0 >A0=>2V 4>:5@57>20=8E :>=B59=5@V2. #@82545=> ?@8:;04 
:>=AB@CN20==O 28<>3 4> 0@EVB5:BC@8 F8D@>2>3> 42V9=8:0 4;O 5;5:B@><>1V;O.  

�0;C7L 28:>@8AB0==O 3 F8D@>2V 42V9=8:8 H8@>:>3> ?@87=0G5==O. 
 

 

'�� 004 
�010=AL:89 /.%.1, �5>I5=:> %.�.2 
1 ABC4. 3@. �!&-111A? !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 4-@ DV;>A., 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

����!%,��� /.%., ��"-�!�" %.�. 
#$"�$� !� $������*�/ ��%&"%'!�' ��/ �#"$/��'��!!/ 

�" �,!,"� ("!"&��� 

"19T:B 4>A;V465==O 3 ?@>F5A ?@>3@0<=>W @50;V70FVW 70AB>AC=:C 4;O 
2?>@O4:C20==O 4><0H=L>W D>=>B5:8. 

#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O @50;V70FVW 70AB>AC=:C 4;O 
2?>@O4:C20==O 4><0H=L>W D>=>B5:8. 

 5B>N @>1>B8 T ?@>3@0<=0 @50;V70FVO 70AB>AC=:C 4;O 2?>@O4:C20==O 
4><0H=L>W D>=>B5:8. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 ?@>3@0<C20==O C# B0 
D@59<2>@: .NET Framework, A8AB5<0 :5@C20==O 1070<8 40=8E Microsoft SQL 
Server, 70A>18 <>45;N20==O UML. 

$57C;LB0B8. $>7@>1;5=> 70AB>AC=>: 3 2?>@O4:C20==O 4><0H=L>W 
D>=>B5:8. 

� E>4V 28:>=0==O 48?;><=>W :20;VDV:0FV9=>W @>1>B8 10:0;02@0 1C;> 
28:>=0=> ?@>3@0<=C @50;V70FVN 70AB>AC=:C 4;O 2?>@O4:C20==O 4><0H=L>W 
D>=>B5:8. �;O FL>3> 1C;> 28:>=0=> @O4 70240=L:  

3 28:>=0=> 4>A;V465==O ?@>1;5<=>W >1;0ABV =0:>?8G5==O B0 
2?>@O4:C20==O D>=>B5:8; 

3 28:>=0=> 4>A;V465==O ?5@5203 B0 =54>;V:V2 VA=CNG8E 0=0;>3V2 4;O 
2?>@O4:C20==O D>=>B5:8; 
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3 28:>=0=> 281V@ B5E=VG=8E 70A>1V2 @50;V70FVW 70?@>?>=>20=>3> 
70AB>AC=:C B0 >1�@C=BC20B8 9>3>; 

3 A?@>T:B>20=> 0@EVB5:BC@C =>2>3> 70AB>AC=:C; 
3 ?@>3@0<=> @50;V7>20=> =>289 70AB>AC=>:; 
3 ?@>2545=> B5ABC20==O @>7@>1:8; 
3 AD>@<>20=> 28A=>2:8 =0 >A=>2V 28:>=0=>W @>1>B8. 
$>7@>1;5=89 70AB>AC=>: 1C2 @50;V7>20=89 V7 28:>@8AB0==O<: <>28 

?@>3@0<C20==O C# B0 D@59<2>@:C .Net, 70A>18 <>45;N20==O UML.  
�0AB>AC=>: 1C;> ?@>B5AB>20=> 2V4?>2V4=> 4> AF5=0@VN 9>3> 

28:>@8AB0==O. &5ABC20==O 70A2V4G8;> :>@5:B=VABL @>1>B8.  
�0AB>AC=>: @50;V7CT B0:V DC=:FV>=0;L=V 28<>38: 
3 0CB5=B8DV:0FVO :>@8ABC20GV2 V C?@02;V==O ?@>DV;O<8; 
3 C?@02;V==O <C78G=>N 1V1;V>B5:>N; 
3 @5403C20==O <5B040=8E; 
3 2V4B2>@5==O B0 ?>B>:>25 ?5@54020==O; 
3 ?>HC: V =02V30FVO; 
3 =0;0HBC20==O B0 ?5@A>=0;V70FVO; 
3 @575@2=5 :>?VN20==O B0 A8=E@>=V70FVO; 
3 4>ABC?=VABL V ;>:0;V70FVO. 
� @57C;LB0BV @>7@>1:8 @50;V7>20=> A8AB5<C, I> 2V4?>2V40T 2AV< 28<>30< 

287=0G5=8< =0 ?>G0B:C @>7@>1:8 C 283;O4V DC=:FV>=0;L=8E 28<>3. � 
<091CB=L><C <>6;82> 24>A:>=0;8B8 A8AB5<C 4>402H8 @50;V70FVN 
5:20;0975@0 4;O =0;0HBC20=L 2V4B2>@5==O :><?>78FV9. 

#@0:B8G=0 FV==VABL @>1>B8 ?>;O30T C ?@>3@0<=V9 @50;V70FVW 70AB>AC=:C 
4;O 2?>@O4:C20==O 4><0H=L>W D>=>B5:8 C 283;O4V :@>A?;0BD>@<=>3> 
70AB>AC=:C. 

 

 

'�� 004 
�V;O: �.�.1, �5>I5=:> %.�.2 
1 ABC4. 3@. �!&-121A? !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 4-@ DV;>A., 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

���/� �.�., ��"-�!�" %.�. 
#$"�$� !� $������*�/ %�%&� � ��)�%&' ����&$"!!�) 

��%&�� 

"19T:B 4>A;V465==O 3 ?@>F5A ?@>3@0<=>W @50;V70FVW A8AB5<8 70E8ABC 
5;5:B@>==8E ;8ABV2. 

#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O @50;V70FVW A8AB5<8 70E8ABC 
5;5:B@>==8E ;8ABV2. 

 5B>N @>1>B8 T ?@>3@0<=0 @50;V70FVO A8AB5<8 70E8ABC 5;5:B@>==8E 
;8ABV2. 
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 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 ?@>3@0<C20==O C++, 
B5E=>;>3VO Intel SGX, ?>HB>289 :;VT=B Microsoft Outlook, 70A>18 
<>45;N20==O UML. 

� E>4V 28:>=0==O @>1>B8 1C;> 28:>=0=> ?@>3@0<=C @50;V70FVN A8AB5<8 
70E8ABC 5;5:B@>==8E ;8ABV2. �;O FL>3> 1C;> 28:>=0=> @O4 70240=L:  

3 ?@>0=0;V7C20B8 ?@>1;5<=C >1;0ABL 70E8ABC 5;5:B@>==>W ?>HB8;  
3 4>A;V48B8 VA=CNGV <5E0=V7<8 70E8ABC 5;5:B@>==>3> ;8ABC20==O; 
3 287=0G8B8 B0 >1�@C=BC20B8 281V@ B5E=VG=8E 70A>1V2 4;O 70E8ABC 

5;5:B@>==>3> ;8ABC20==O; 
3 A?@>T:BC20B8 B0 @50;V7C20B8 70AB>AC=>: 4;O 70E8ABC ;8ABC20==O; 
3 ?@>B5ABC20B8 =>2C B5E=>;>3VN 70E8ABC 5;5:B@>==>3> ;8ABC20==O; 
3 ?V43>BC20B8 28A=>2:8 =0 >A=>2V @57C;LB0BV2 B5ABC20==O. 
"B@8<0=5 #� @50;V7CT H8D@C20==O :>=B@>;N FV;VA=>ABV B0 157?5G=>3> 

>1<V=C :;NG0<8. $50;V7>20=89 >1<V= :;NG0<8 <0T BC ?5@5203C, I> =5 
28<030T 2V4 :>@8ABC20G0 @>1>B8 7 V=D@0AB@C:BC@>N 2V4:@8B8E :;NGV2. "4=0: 
9>3> =54>;V:>< T =5>1EV4=VABL 9>3> 74V9A=5==O 2 @568<V @50;L=>3> G0AC. 

#@8 FL><C @>7@>1;5=89 ?;03V= @50;V7CT 70E8I5=V >?5@0FVW 
22545==O/282>4C, 0 B0:>6 70E8AB 2V4 H:V4;82>3> A8AB5<=>3> ?@>3@0<=>3> 
70157?5G5==O. *8E ?5@5203 =5<0T C VA=CNG8E 70A>1V2 70E8ABC 

� @57C;LB0BV @>7@>1:8 @50;V7>20=> A8AB5<C, I> 2V4?>2V40T 2AV< 28<>30< 
287=0G5=8< =0 ?>G0B:C @>7@>1:8 C 283;O4V DC=:FV>=0;L=8E 28<>3. � 
<091CB=L><C <>6;82> 24>A:>=0;8B8 A8AB5<C 4>402H8 V=HV DC=:FVW 
H8D@C20==O, I>1 =5 28<030B8 2V4 A?V2@>7<>2=8:0 >=;09= AB0BCAC. 

$>7@>1;5=> 70AB>AC=>: 3 A8AB5<C 70E8ABC 5;5:B@>==8E ;8ABV2. 
#@0:B8G=0 FV==VABL @>1>B8 ?>;O30T C ?@>3@0<=V9 @50;V70FVW A8AB5<8 

70E8ABC 5;5:B@>==8E ;8ABV2 C 283;O4V =041C4>28, I> <>65 1CB8 70AB>A>20=0 
4;O ?>HB>28E :;VT=BV2.  

$50;V7>20=> A8AB5<C 70E8ABC 5;5:B@>==8E ;8ABV2 C 283;O4V =041C4>28, 
I> <>65 1CB8 70AB>A>20=0 4;O ?>HB>28E :;VT=BV2. 

�0;C7L 28:>@8AB0==O 3 :>@8ABC20GV V=B5@=5BC. 
 

 

'�� 004 
�0;G0=AL:89 �.�.1, �5>I5=:> %.�.2 
1 ABC4. 3@. �!&-111A? !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 4-@ DV;>A., 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

���+�!%,��� �.�., ��"-�!�" %.�. 
#$"�$� !� $������*�/ ��%&"%'!�'  "!�&"$�!�' &� 

#",'�'  "���,!�) #$�%&$"�� 

"19T:B 4>A;V465==O 3 ?@>F5A ?@>3@0<=>W @50;V70FVW 70AB>AC=:C 
<>=VB>@8=3C B0 ?>HC:C <>1V;L=8E ?@8AB@>W2. 
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#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O ?@>3@0<=>W @50;V70FVW 
70AB>AC=:C <>=VB>@8=3C B0 ?>HC:C <>1V;L=8E ?@8AB@>W2. 

 5B>N @>1>B8 T ?@>3@0<=0 @50;V70FVO 70AB>AC=:C 4;O 70AB>AC=:C 
<>=VB>@8=3C B0 ?>HC:C <>1V;L=8E ?@8AB@>W2. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 ?@>3@0<C20==O Python, 
251D@59<2>@: Django, D@59<2>@: Flask, A8AB5<0 :5@C20==O 1070<8 40=8E 
MySQL, A5@54>28I5 @>7@>1:8 Atom B0 70A>18 <>45;N20==O UML. 

� E>4V 28:>=0==O @>1>B8 1C;> 28:>=0=> ?@>3@0<=C @50;V70FVN 
70AB>AC=:C <>=VB>@8=3C B0 ?>HC:C <>1V;L=8E ?@8AB@>W2. �;O FL>3> 1C;> 
28:>=0=> @O4 70240=L:  

2 4>A;V465=> B0 ?@>0=0;V7>20=> 28:>@8AB0==O AV<59=8E ;>:0B>@V2 =0 
<>1V;L=8E ?@8AB@>OE;  

2 4>A;V465=> VA=CNGV @VH5==O 4;O >@30=V70FVW @>48==8E ;>:0B>@V2 
(28O28B8 WE=V ?5@52038 B0 =54>;V:8); 

2 AD>@<>20=> =01V@ DC=:FV>=0;L=8E 28<>3 4> 70AB>AC=:C <>=VB>@8=3C 
B0 ?>HC:C <>1V;L=8E ?@8AB@>W2; 

2 A?@>T:B>20=> B0 @50;V7C20B8 0@EVB5:BC@C 70AB>AC=:C, O:89 18 
@50;V7>2C202 =01V@ DC=:FV>=0;L=8E 28<>3; 

2 ?@>B5AB>20=> @>7@>1:C; 
2 70 @57C;LB0B0<8 B5ABC20==O AD>@<>20=V 28A=>2:8 70 28:>=0=>N 

@>1>B>N. 
!0 ?V4AB02V 0=0;V7C VA=CNG>3> #� <>6=0 284V;8B8 :V;L:0 =54>;V:V2, 7 

O:8E >A=>2=V: 
2 =54>AB0B=O V=B53@0FVO 7V AB>@>==V<8 A5@2VA0<8; 
2 =5B>G=VABL 2V4>1@065==O 72VBV2 B0 V=H>W 28EV4=>W V=D>@<0FVW; 
2 <0;0 70E8I5=VABL V=D>@<0FVW, I> 715@V30TBLAO; 
2 2V4ACB=VABL ?V4B@8<:8 ?@0F5740B=>ABV 30465BV2. 
� <5B>N 70157?5G5==O C=V25@A0;L=>3> DC=:FV>=0;L=>3> 70AB>AC=:C 1C;8 

?>AB02;5=V 70240==O, >A=>2=V 7 O:8E: 
2 @50;V7C20B8 <>=VB>@8=3 B0 ?>HC: :>@8ABC20G0 G5@57 A<0@BD>=C; 
2 @50;V7C20B8 2V4>1@065==O 35>;>:0FVW 7 <0?>N; 
2 @50;V7C20B8 ?@8E>20=VABL 7=0E>465==O 70AB>AC=:C <>=VB>@8=30 =0 

A<0@BD>=V 48B8=8; 
2 @>7H8@8B8 <>6;82V 20@V0=B8 28:>@8AB0==O @>7@>1;5=>3> #�; 
2 ?@>B5ABC20B8 ?@>F5A8 2?@>20465==O B0 5:A?;C0B0FVW ?@>3@0<8. 
�0AB>AC=>: 1C;> ?@>B5AB>20=> 2V4?>2V4=> 4> AF5=0@VN 9>3> 

28:>@8AB0==O. &5ABC20==O 70A2V4G8;> :>@5:B=VABL @>1>B8.  
� @57C;LB0BV @>7@>1:8 @50;V7>20=> A8AB5<C, I> 2V4?>2V40T 2AV< 28<>30< 

287=0G5=8< =0 ?>G0B:C @>7@>1:8 C 283;O4V DC=:FV>=0;L=8E 28<>3. � 
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<091CB=L><C <>6;82> 24>A:>=0;8B8 A8AB5<C 4>402H8 DC=:FVW 
5=5@3>E15@565==O. 

$57C;LB0B8. $>7@>1;5=> 70AB>AC=>: 3 <>=VB>@8=3C B0 ?>HC:C <>1V;L=8E 
?@8AB@>W2. 

#@0:B8G=0 FV==VABL @>1>B8 ?>;O30T C ?@>3@0<=V9 @50;V70FVW 70AB>AC=:C 
<>=VB>@8=3C B0 ?>HC:C <>1V;L=8E ?@8AB@>W2 C 283;O4V :@>A?;0BD>@<=>3> 
70AB>AC=:C.  

$50;V7>20=> 70AB>AC=>: <>=VB>@8=3C B0 ?>HC:C <>1V;L=8E ?@8AB@>W2 C 
283;O4V :@>A?;0BD>@<=>3> 70AB>AC=:C. 

�0;C7L 28:>@8AB0==O 3 10BL:8, 4VB8, V=HV G;5=8 @>48=8. 
 

 

'�� 004 
�>@>H5=:> ".�.1, �5>I5=:> %.�.2 
1 ABC4. 3@. �!&-111A? !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 4-@ DV;>A., 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

�"$",�!�" ".�., ��"-�!�" %.�. 
#$"�$� !� $������*�/ %�%&� � ��/���!!/  �$�����) 

�&�� !� "%!"�� !�+�&�"�" ������!!/ 

"19T:B 4>A;V465==O 3 ?@>F5A ?@>3@0<=>W @50;V70FVW A8AB5<8 28O2;5==O 
<5@56528E 0B0: =0 >A=>2V =5GVB:>3> 282545==O. 

#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O ?@>3@0<=>W @50;V70FVW 
A8AB5<8 28O2;5==O <5@56528E 0B0: =0 >A=>2V =5GVB:>3> 282545==O. 

 5B>N @>1>B8 T ?@>3@0<=0 @50;V70FVO A8AB5<8 28O2;5==O <5@56528E 
0B0: =0 >A=>2V =5GVB:>3> 282545==O. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 ?@>3@0<C20==O Java B0 
70A>18 <>45;N20==O UML. 

� E>4V 28:>=0==O @>1>B8 1C;> 28:>=0=> ?@>3@0<=C @50;V70FVO A8AB5<8 
28O2;5==O <5@56528E 0B0: =0 >A=>2V =5GVB:>3> 282545==O. �;O FL>3> 1C;> 
28:>=0=> @O4 70240=L:  

3 4>A;V465=> ?@>1;5<=C >1;0ABL :V15@70E8ABC 2V4 <5@56528E 0B0:;  
3 4>A;V465=> VA=CNGV @VH5==O 4;O ?@>1;5<=>W >1;0ABV :V15@70E8ABC 2V4 

<5@56528E 0B0:; 
3 A?8@0NG8AL =0 >1�@C=B>20=89 281V@ B5E=VG=8E 70A>1V2 28:>=0=> 

?@>3@0<=C @50;V70FVN A8AB5<8 28O2;5==O <5@56528E 0B0: =0 >A=>2V =5GVB:>3> 
282545==O; 

3 ?@>2545=> B5ABC20==O @>7@>1:8; 
3 AD>@<C20B8 28A=>2:8 =0 >A=>2V 28:>=0=>W @>1>B8. 
$>7@>1;5=89 70AB>AC=>: 1C2 @50;V7>20=89 V7 28:>@8AB0==O<: <>28 

?@>3@0<C20==O Java B0 281V@:8 KDD-cup 99 , 70A>18 <>45;N20==O UML.  
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�0AB>AC=>: 1C;> ?@>B5AB>20=> 2V4?>2V4=> 4> AF5=0@VN 9>3> 
28:>@8AB0==O. &5ABC20==O 70A2V4G8;> :>@5:B=VABL @>1>B8.  

�0AB>AC=>: @50;V7CT B0:V DC=:FV>=0;L=V 28<>38: 
3 71V@ B0 @5TAB@0FVO 40=8E; 
3 ?>?5@54=T >1@>1;5==O; 
3 28BO3 E0@0:B5@8AB8:; 
3 @>7@>1:0 A8AB5<8 =5GVB:>3> 282545==O; 
3 28O2;5==O 0B0:8; 
3 35=5@0FVO ?>?5@5465=L B0 AB2>@5==O 72VBV2. 
#@0:B8G=0 FV==VABL @>1>B8 ?>;O30T C ?@>3@0<=V9 @50;V70FVW A8AB5<8 

28O2;5==O <5@56528E 0B0: =0 >A=>2V =5GVB:>3> 282545==O.  
� @57C;LB0BV @>7@>1:8 @50;V7>20=> A8AB5<C, I> 2V4?>2V40T 2AV< 28<>30< 

287=0G5=8< =0 ?>G0B:C @>7@>1:8 C 283;O4V DC=:FV>=0;L=8E 28<>3. � 
<091CB=L><C <>6;82> 24>A:>=0;8B8 A8AB5<C 4>402H8 @50;V70FVN 
5:20;0975@0 4;O =0;0HBC20=L 2V4B2>@5==O :><?>78FV9. 

�0;C7L 28:>@8AB0==O 3 :>@8ABC20GV �=B5@=5BC. 
 

 

'�� 004 
�CF5=:> �.".1, �5>I5=:> %.�.2 
1 ABC4. 3@. �!&-111A? !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 4-@ DV;>A., 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

�'*�!�" �."., ��"-�!�" %.�. 
#$"�$� !� $������*�/ ��%&"%'!�'  �!��� �!&' 
#��#$�� %&� ��/ $���'��!!/ #�� +�% !�����+��!�) 

%�&'�*�� 

"19T:B 4>A;V465==O 3 ?@>F5A ?@>3@0<=>W @50;V70FVW 70AB>AC=:C 
<5=546<5=BC ?V4?@8T<AB2 4;O @503C20==O ?V4 G0A =04728G09=8E A8BC0FV9. 

#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O ?@>3@0<=>W @50;V70FVW 
70AB>AC=:C <5=546<5=BC ?V4?@8T<AB2 4;O @503C20==O ?V4 G0A =04728G09=8E 
A8BC0FV9. 

 5B>N @>1>B8 T ?@>3@0<=0 @50;V70FVO 70AB>AC=:C <5=546<5=BC 
?V4?@8T<AB2 4;O @503C20==O ?V4 G0A =04728G09=8E A8BC0FV9. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 ?@>3@0<C20==O Java B0 
D@59<2>@: 3 A5@54>28I5 @>7@>1:8 Android Studio, A8AB5<0 :5@C20==O 1070<8 
40=8E Microsoft SQL Server. 

� E>4V 28:>=0==O @>1>B8 1C;> 28:>=0=> ?@>3@0<=C @50;V70FVN 
70AB>AC=:C <5=546<5=BC ?V4?@8T<AB2 4;O @503C20==O ?V4 G0A =04728G09=8E 
A8BC0FV9. �;O FL>3> 1C;> 28:>=0=> @O4 70240=L:  

3 ?@>0=0;V7>20=> ?@>1;5<=C >1;0ABL <5=546<5=BC ?V4?@8T<AB2 4;O 
@503C20==O ?V4 G0A =04728G09=8E A8BC0FV9;  
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3 28:>=0=> 4>A;V465==O ?5@5203 B0 =54>;V:V2 ?@>3@0<=8E @VH5=L 4;O 
<5=546<5=BC ?V4?@8T<AB2 4;O @503C20==O ?V4 G0A =04728G09=8E A8BC0FV9; 

3 >1�@C=BC20=> 281V@ B5E=VG=8E 70A>1V2 @50;V70FVW 70?@>?>=>20=>3> 
70AB>AC=:C; 

3 A?@>T:BC20=> 0@EVB5:BC@C 70AB>AC=:C; 
3 @50;V7C20=> 70AB>AC=>: <5=546<5=BC ?V4?@8T<AB2 4;O @503C20==O ?V4 

G0A =04728G09=8E A8BC0FV9; 
3 ?@>2545=> B5ABC20==O @>7@>1:8; 
3 AD>@<>20=> 28A=>2:8 =0 >A=>2V 28:>=0=>W @>1>B8. 
$>7@>1;5=89 70AB>AC=>: 1C2 @50;V7>20=89 V7 28:>@8AB0==O<: <>28 

?@>3@0<C20==O Java B0 A5@54>28I0 @>7@>1:8 3 D@59<2>@:C .Android Studio.  
�0AB>AC=>: 1C;> ?@>B5AB>20=> 2V4?>2V4=> 4> AF5=0@VN 9>3> 

28:>@8AB0==O. &5ABC20==O 70A2V4G8;> :>@5:B=VABL @>1>B8.  
#@0:B8G=0 FV==VABL @>1>B8 ?>;O30T C ?@>3@0<=V9 @50;V70FVW 70AB>AC=:C 

<5=546<5=BC ?V4?@8T<AB2 4;O @503C20==O ?V4 G0A =04728G09=8E A8BC0FV9 C 
283;O4V <>1V;L=>3> 70AB>AC=:C.  

� @57C;LB0BV @>7@>1:8 @50;V7>20=> A8AB5<C, I> 2V4?>2V40T 2AV< 28<>30< 
287=0G5=8< =0 ?>G0B:C @>7@>1:8 C 283;O4V DC=:FV>=0;L=8E 28<>3. � 
<091CB=L><C <>6;82> 24>A:>=0;8B8 A8AB5<C 4>402H8 @50;V70FVN 
@5:><5=40FV9=>W A8AB5<8 4;O 287=0G5==O ?>254V=:8 2 70;56=>ABV 2V4 
V=F845=BC, I> B@0?82AO. 

�0;C7L 28:>@8AB0==O 3 :>@8ABC20GV A<0@BD>=V2, ?@0FV2=8:8 
?V4?@8T<AB2. 

 

 

'�� 004 
%B8GC:  .".1, �5>I5=:> %.�.2 
1 ABC4. 3@. �!&-220 !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 4-@ DV;>A., 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

%&�+'�  ."., ��"-�!�" %.�. 
�!���� � #$"�!"�'��!!/ ��"+�!!"%&� !� "%!"��  �&"��� 

 �,�!!"�" !��+�!!/ 

"19T:B 4>A;V465==O 3 ?@>F5A 0=0;V7C V ?@>3=>7C20==O 7;>G8==>ABV. 
#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O 0=0;V7C V ?@>3=>7C20==O 

40=8E 7V AD5@8 7;>G8==>ABV. 
 5B0 @>1>B8 3 @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 4;O 0=0;V7C V 

?@>3=>7C20==O 7;>G8==>ABV. 
 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 ?@>3@0<C20==O 3 Python, 

A5@54>28I5 @>7@>1:8 3 PyCharm. "A=>2=V 28:>@8AB0=V 1V1;V>B5:8: requests 
4;O API 70?8BV2, scikit-learn 4;O 0;3>@8B<V2 <0H8==>3> =02G0==O, numpy 4;O 
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@>1>B8 7 <0A820<8, pandas 4;O <0=V?C;N20==O 40=8<8 V WE 0=0;V7C, seaborn 
4;O 2V7C0;V70FVW 40=8E. 

� ?@>F5AV 28:>=0==O @>1>B8, O: @57C;LB0B, 1C;> @>7@>1;5=5 #� 4;O 
0=0;V7C B0 ?@>3=>7C20==O 7;>G8==>ABV 70 4>?><>3>N <5B>4V2 <0H8==>3> 
=02G0==O. #@>2545=> ?>@V2=O;L=5 >7=09><;5==O 7 0=0;>30<8, 28:>=0=> 
0=0;V7 B5E=VG=>W ;VB5@0BC@8 B0 <0B5@V0;V2, ?>29O70=8E 7V 7;>G8==VABN, WW 
2?;82>< =0 ACA?V;LAB2>, API, 28:>@8AB0==O< <0H8==>3> =02G0==O 3 9>3> 
:0B53>@V9, 0;3>@8B<V2, <5B@8:. �;O 0;3>@8B<V2 ?@54AB02;5=> ?>OA=5==O, 
?>@V2=O==O ?5@5203 B0 =54>;V:V2, 1C;> ?@54AB02;5=> D>@<C;8 4;O <5B@8: B0 
287=0G5=> B5E=VG=5 70240==O. &0:>6, 1C;> >1@0=> <>2C ?@>3@0<C20==O, 
A5@54>28I5 @>7@>1:8 B0 1V1;V>B5:8, 1C;> >1�@C=B>20=> 281V@ :>6=>3> ?C=:BC 
V ?>@V2=O=> <>6;82V 20@V0=B8. �5B0;L=> B0 2 4>ABC?=V9 D>@<V >?8A0=> ?@>F5A 
2AB0=>2;5==O Python B0 CAVE =5>1EV4=8E 1V1;V>B5:. �C;> 287=0G5=> >A=>2=V 
28<>38 4;O 5:A?;C0B0FVW, ?@>2545=> B5ABC20==O ?@>3@0<8, ?@54AB02;5=> 
?>2=89 ?@>F5A 5:A?;C0B0FVW ?@>3@0<8 7 =5>1EV4=8<8 A:@V=H>B0<8 B0 
?>OA=5==O<8, ?V418B> ?V4AC<:8 28:>=0==O ?@>3@0<8. 

$>7@>1;5=> ?@>3@0<=5 70157?5G5==O, O:5 >B@8<CT 40=V 70 4>?><>3>N 
API 70?8BV2, D>@<CT =01V@ 40=8E, >1@>1;OT 0B@81CB8, HC:0T <V6 =8<8 
729O7>:, 2818@0T =09206;82VHV, =02G0T <>45;V :;0A8DV:0FVW B0 @53@5AVW V B5ABCT 
WE, ?@>2>48BL 0=0;V7 @57C;LB0BV2 V 2V7C0;V70FVN ?0B5@=V2. 

!0C:>20 FV==VABL @>1>B8 ?>;O30T 2 B><C, I> 1C;> ?@54AB02;5=> #�, O:5 
24>A:>=0;8;> 0A?5:B8 2AVE ?@>0=0;V7>20=8E 0=0;>3V2. #@>3@0<0 ?>2=VABN 
2V4?>2V40T DC=:FV>=0;L=8< 28<>30<. 

#@0:B8G=0 FV==VABL @>1>B8 ?>;O30T 2 @>7@>1FV ?@>3@0<=>3> 
70157?5G5==O 4;O @>729O70==O ?@0:B8G=>W 7040GV 0=0;V7C V ?@>3=>7C20==O 
7;>G8==>ABV. 

#@>3@0<0 <0T ?@0:B8G=C FV==VABL, >A:V;L:8 =040T :>@8ABC20G0< 
<>6;82VABL <0B8 7<>3C 1V;LH 45B0;L=> 0=0;V7C20B8 40=V, 1C4C20B8 1V;LH 
A:;04=V <>45;V, ?@>3=>7C20B8 @57C;LB0B8, 0 B0:>6 2V7C0;V7C20B8 WE. 

�0;C7L 28:>@8AB0==O 3 ?>HC: 729O7:V2 <V6 40=8<8 B0 ?@>3=>7C20==O 
7;>G8=V2 C AD5@V :@8<V=0;VAB8:8. 
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*5;VI52 �.".1, �5>I5=:> %.�.2 
1 ABC4. 3@. �!&-111A? !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 4-@ DV;>A., 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

*���-�� �."., ��"-�!�" %.�. 
#$"�$� !� $������*�/ ��%&"%'!�' ����&$"!!"�" 

����!!/ �$)��' �"�' �!&�*�� 

"19T:B 4>A;V465==O 3 ?@>F5A ?@>3@0<=>W @50;V70FVW 70AB>AC=:C 
5;5:B@>==>3> 2545==O 0@EV2C 4>:C<5=B0FVW. 

#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O @50;V70FVW 70AB>AC=:C 
5;5:B@>==>3> 2545==O 0@EV2C 4>:C<5=B0FVW. 

 5B>N @>1>B8 T ?@>3@0<=0 @50;V70FVO 70AB>AC=:C 5;5:B@>==>3> 2545==O 
0@EV2C 4>:C<5=B0FVW. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 ?@>3@0<C20==O JavaScript B0 
D@59<2>@: AngularJS, A8AB5<0 :5@C20==O 1070<8 40=8E MySQL, 70A>18 
<>45;N20==O UML. 

� E>4V 28:>=0==O @>1>B8 1C;> 28:>=0=> ?@>3@0<=C @50;V70FVN 
70AB>AC=:C 5;5:B@>==>3> 2545==O 0@EV2C 4>:C<5=B0FVW. �;O FL>3> 1C;> 
28:>=0=> @O4 70240=L:  

3 4>A;V465=> ?@54<5B=C >1;0ABL F8D@>2>3> 4>:C<5=B>>1V3C B0 
0@EV2C20==O 4>:C<5=BV2; 

3 4>A;V465=> ?5@52038 B0 =54>;V:8 VA=CNG8E 0=0;>3VG=8E @VH5=L 4;O 
0@EV2C20==O 4>:C<5=BV2; 

3 >1�@C=B>20=> 281V@ B5E=VG=8E 70A>1V2 @50;V70FVW =>2>3> 70AB>AC=:C 4;O 
0@EV2C20==O 4>:C<5=BV2; 

3 28:>=0=> ?@>T:BC20==O 0@EVB5:BC@8 =>2>3> 70AB>AC=:C; 
3 28:>=0=> ?@>3@0<=C @50;V70FVN =>2>3> 70AB>AC=:C; 
3 ?@>2545=> B5ABC20==O @>7@>1:8; 
3 AD>@<>20=> 28A=>2:8 =0 >A=>2V 28:>=0=>W @>1>B8. 
$>7@>1;5=89 70AB>AC=>: 1C2 @50;V7>20=89 V7 28:>@8AB0==O<: <>28 

?@>3@0<C20==O JavaScript B0 D@59<2>@:C AngularJS, A8AB5<0 :5@C20==O 
1070<8 40=8E MySQL, 70A>18 <>45;N20==O UML.  

�0 ?>?5@54=L> @>7@>1;5=8< 3 70AB>AC>=>: B5ABC202AO B0 ?5@52V@O2AO. 
"B@8<0=V @57C;LB0B8 70A2V4G8;8, I> B5ABC20==O 40;> ?>78B82=89 @57C;LB0B.  

�0AB>AC=>: @50;V7CT B0:V DC=:FV>=0;L=V 28<>38: 
3 0CB5=B8DV:0FVO B0 02B>@870FVO :>@8ABC20G0; 
3 71V@ V 7020=B065==O 4>:C<5=BV2; 
3 >@30=V70FVO B0 715@V30==O 4>:C<5=BV2; 
3 ?>HC: V 28BO3 4>:C<5=BV2; 
3 ?5@53;O4 V ?>?5@54=V9 4>:C<5=BV2; 
3 @575@2=5 :>?VN20==O B0 020@V9=5 2V4=>2;5==O 40=8E; 
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3 =02G0==O B0 ?V4B@8<:0 :>@8ABC20GV2; 
3 =0;0HBC20==O B0 <0AHB01>20=VABL. 
#@0:B8G=0 FV==VABL @>1>B8 ?>;O30T C ?@>3@0<=V9 @50;V70FVW 70AB>AC=:C 

5;5:B@>==>3> 2545==O 0@EV2C 4>:C<5=B0FVW C 283;O4V :@>A?;0BD>@<=>3> 
70AB>AC=:C.  

,;OE>< ?>40;LH>3> ?>:@0I5==O @>7@>1:8 T 28:>@8AB0==O A?5F8DVG=8E 
0;3>@8B<V2 H8D@C20==O 4;O 1V;LH :><?0:B=>3> 715@V30==O. 

�0;C7L 28:>@8AB0==O 3 ?V4?@8T<AB20, I> ?>B@51CNBL =0;03>465==O 
4>:C<5=B>>1V3C. 
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1 ABC4. 3@. �!&-133< !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 4-@ DV;>A., 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

%�!�*�! %.%., ��"-�!�" %.�. 
�"%�����!!/ &� #$"�$� !� $������*�/ �����%&"%'!�' 
���$���!!/ &� #$"�$���!!/  '���� � ��%&"%'��!!/  

����!&-%�$��$!"� �$)�&��&'$� 

"19T:B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O 28:>@8AB>2C20==O B0 
715@V30==O <C78:8. 

#@54<5B 4>A;V465==O 3 25170AB>AC=:8 4;O 715@V30==O B0 2V4B2>@5==O 
<C78:8. 

 5B0 @>1>B8 3 AB2>@5==O 25170AB>AC=:C =0 :;VT=B-A5@25@=V9 0@EVB5:BC@V 
4;O 715@V30==O B0 2V4B2>@5==O <C78:8. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: ?5@A>=0;L=89 :><?'NB5@ ?V4 
:5@C20==O< Windows 11, @540:B>@ :>4C Visual Studio Code, A5@25@=5 
A5@54>28I5 Node.js, D@59<2>@:8 Angular, Nest.js. �070 40=8E Mongo DB. 
 >20 ?@>3@0<C20==O TypeScript. �;O B5ABC20==O 3 1@0C75@ Opera, Mozilla 
Firefox, Chrome. 

' ?@>F5AV @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 1C;> 4>AO3=CB> 
?>AB02;5=8E FV;59, O:V ?>;O30;8 C AB2>@5==V 1030B>DC=:FV>=0;L=>3> 
25170AB>AC=:0 4;O ?@>A;CE>2C20==O <C78:8 B0 270T<>4VW :>@8ABC20GV2 B0 
4>A;V465==O ?@54<5B=>W >1;0ABV. ' @>1>BV 70AB>A>20=> ACG0A=V ?V4E>48 4> 
@>7@>1:8 :;VT=BAL:>W B0 A5@25@=>W G0AB8= 70AB>AC=:0, 0 B0:>6 @50;V7>20=> 
0;3>@8B<8 @5:><5=40FV9 V C?@02;V==O :>@8ABC20FL:8< 4>A2V4><. 

!0 >A=>2V ?@>2545=>3> 0=0;V7C 1C;> A?@>T:B>20=> B0 @50;V7>20=> 
:;NG>2V DC=:FV>=0;L=V <>6;82>ABV 70AB>AC=:C. 

�>@8ABC20GV <>6CBL AB2>@N20B8 >1;V:>2V 70?8A8, 28:>=C20B8 2EV4 G5@57 
5;5:B@>==C ?>HBC. 
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$50;V7>20=> 107>289 <C78G=89 ?@>3@020G V7 ?V4B@8<:>N DC=:FV9 
2V4B2>@5==O, ?0C78, ?5@5<8:0==O B@5:V2, @53C;N20==O 3CG=>ABV B0 
2V4=>2;5==O =0;0HBC20=L ?VA;O ?5@57020=B065==O AB>@V=:8. 

�8:>=CTBLAO 715@565==O C=V:0;L=8E V45=B8DV:0B>@V2 <C78G=8E B@5:V2 
4;O D>@<C20==O VAB>@VW 270T<>4VW :>@8ABC20G0 V7 70AB>AC=:><. 

�;3>@8B< ?>HC:C AE>68E <C78G=8E 2?>4>10=L 107CTBLAO =0 0=0;V7V 
>1@0=>3> B0 ?@>A;CE0=>3> :>=B5=BC :>@8ABC20G0, 0 B0:>6 7=0E>465==V 
A?V;L=8E V=B5@5AV2 V7 V=H8<8 :>@8ABC20G0<8. 

$50;V7>20=> <>6;82VABL 4>4020B8 <C78G=V B@5:8 4> A?8A:C >1@0=>3> B0 
270T<>4VOB8 7 F8< A?8A:><. 

$50;V7>20=> D>@<C 7020=B065==O 0C4V> 7 02B><0B8G=8< 0=0;V7>< B53V2 V 
>1:;048=>: 4;O ?>;53H5==O @>1>B8 :>@8ABC20G0. 

%B2>@5=> V=BCWB82=89 ?>HC: V7 2V4>1@065==O< @57C;LB0BV2 70 
:;NG>28<8 A;>20<8. 

$>7@>1;5=> 25170AB>AC=>: 4;O ?@>A;CE>2C20==O <C78:8, 2:;NG0T 
>A=>2=V DC=:FVW: >1;V:>2V 70?8A8 :>@8ABC20GV2, <C78G=89 ?@>3@020G, VAB>@VN 
270T<>4VW, 0;3>@8B< @5:><5=40FV9, ?>HC: V 7020=B065==O 0C4V>. 

$>7@>1;5=89 25170AB>AC=>: CA?VH=> ?@>B5AB>20=> 2 @CG=><C B0 
02B><0B8G=><C @568<V. #@>2545=5 B5ABC20==O ?@>45<>=AB@C20;> AB01V;L=C 
@>1>BC >A=>2=8E <>4C;V2. 'AV ?5@5410G5=V DC=:FVW, 2:;NG=> 7 0;3>@8B<0<8 
@5:><5=40FV9 B0 C?@02;V==O :>@8ABC20FL:8< 4>A2V4><, 28:>=CNBLAO 
:>@5:B=>. 

"B@8<0=V @57C;LB0B8 ?V4B25@46CNBL 4>FV;L=VABL >1@0=8E B5E=>;>3V9 V 
?V4E>4V2. �8:>@8AB0==O Angular 4;O :;VT=BAL:>W G0AB8=8, Nest.js 4;O 
A5@25@=>W G0AB8=8, 0 B0:>6 1078 40=8E MongoDB 70157?5G8;> 28A>:C 
?@>4C:B82=VABL V <0AHB01>20=VABL A8AB5<8. 

$>7@>1;5=89 70AB>AC=>: <>65 1CB8 >A=>2>N 4;O ?>40;LH>3> 
24>A:>=0;5==O, 7>:@5<0 V=B53@0FVW 4>40B:>28E DC=:FV9, B0:8E O: A>FV0;L=0 
270T<>4VO <V6 :>@8ABC20G0<8, ?V4?8A:8 =0 C;N1;5=8E 02B>@V2 01> @>7H8@5=V 
0=0;VB8G=V V=AB@C<5=B8. �?@>20465==O F8E DC=:FV9 4>72>;8BL ?V428I8B8 
:>@8ABC20FL:C 70;CG5=VABL V 7@>18BL A8AB5<C :>=:C@5=B>A?@><>6=>N =0 
@8=:C <C78G=8E A5@2VAV2. 

�8:>=0=0 @>1>B0 45<>=AB@CT 28A>:89 @V25=L 2V4?>2V4=>ABV ?>AB02;5=8< 
FV;O< V @>18BL 203><89 2=5A>: C @>728B>: 251B5E=>;>3V9 4;O V=482V4C0;L=>3> 
B0 :>;5:B82=>3> ?@>A;CE>2C20==O <C78:8. 

�0;C7L 28:>@8AB0==O 3 2V4B2>@5==O B0 ?>H8@5==O <C78:8 70 4>?><>3>N 
<5@56V V=B5@=5B. 
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�5=8A5=:> %.�.1, �5>I5=:> %.�.2 
1 ABC4. 3@. �!&-133< !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 4-@ DV;>A>D., 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

��!�%�!�" %.�., ��"-�!�" %.�. 
�"%�����!!/ &� #$"�$� !� $������*�/ ��%"��� 
 "!�&"$�!�' ��%&$� �%&%,�"�" �"!&�!&' 

"19T:B 4>A;V465==O 3 ?@>F5A <>=VB>@8=3C 5:AB@5<VABAL:>3> :>=B5=BC 
#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O <>=VB>@8=3C 

5:AB@5<VABAL:>3> :>=B5=BC. 
 5B0 @>1>B8 3 4>A;V465==O B0 ?@>3@0<=0 @50;V70FVO 70A>1V2 <>=VB>@8=3C 

5:AB@5<VABAL:>3> :>=B5=BC. 
 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 ?@>3@0<C20==O Python, 

A5@54>28I5 @>7@>1:8 PyCharm, =041C4>28 PySpark B0 TensorFlow. 
� E>4V 28:>=0==O @>1>B8 1C;> 4>A;V465=> B0 @>7@>1;5=> =>2V 70A>18 

<>=VB>@8=3C 5:AB@5<VABAL:>3> :>=B5=BC.  
&>6, 3>;>2=>N <5B>N @>1>B8 1C;> 287=0G5=> 4>A;V465==O B0 @>7@>1:0 

<5B>4V2 <>=VB>@8=3C 5:AB@5<VABAL:>3> :>=B5=BC.  
' @>1>BV @>7@>1;O2AO 70AB>AC=>: 4;O <>=VB>@8=3C 5:AB@5<VABAL:>3> 

:>=B5=BC.  
� >A=>2=V9 G0AB8=V 1C;> ?@54AB02;5=> 0=0;VB8G=C G0AB8=C @>1>B8 7 

@57C;LB0B0<8 >3;O4C =091V;LH 2V4><8E 70AB>AC=:V2 <>=VB>@8=3C 
5:AB@5<VABAL:>3> :>=B5=BC. #@>0=0;V7>20=V 0=0;>38 <0;8 =87:C ?@>1;5<, 4;O 
28@VH5==O O:8E 1C;> >1@0=> @>7@>18B8 =>289 ?V4EV4 B0 @50;V7C20B8 9>3>. 

�;O 4>A;V465==O 28:;045=8E <5B>48: 28:>@8AB>2C20;0AO @50;L=0 
281V@:0 40=8E ?V4 G0A >?@0FN20==O O:>W 70?@>?>=>20=89 ?V4EV4 
?@>45<>=AB@C202 ?@89=OB=V @57C;LB0B8. 

�0 @57C;LB0B0<8 @>1>B8 A;V4 7@>18B8 28A=>2>: ?@> B5, I> =>289 A?>AV1 
<>=VB>@8=3C 5:AB@8<VABAL:>3> :>=B5=BC ?@>45<>=AB@C202 E>@>HV 
@57C;LB0B8.. 

� O:>ABV <>6;828E =0?@O<:V2 @>728B:C B5<8 <>6=0 >?@0FN20==O 
?><VB=8E ?@>1;5<: 

3 48A10;0=A 40=8E. �:AB@5<VABAL:89 2<VAB G0AB> AB0=>28BL =525;8:C 
G0AB:C 2V4 7030;L=>3> >1AO3C 40=8E, I> <>65 ?@8725AB8 4> =5710;0=A>20=>ABV 
=01>@V2 40=8E.  >6CBL 4>?><>3B8 B0:V <5B>48, O: =04<V@=0 281V@:0, 
=54>AB0B=O 281V@:0 01> 28:>@8AB0==O 203>28E :>5DVFVT=BV2 :;0AV2 C DC=:FVW 
2B@0B; 

3 C?5@5465=VABL.  >45;L ?>28==0 1CB8 @5B5;L=> ?V43>B>2;5=0, I>1 
C=8:=CB8 C?5@5465=>ABV, >A>1;82> ?@8 28O2;5==V 5:AB@5<VABAL:>3> 7<VABC, 
?>2'O70=>3> 7 ?52=8<8 ?>;VB8G=8<8 G8 @5;V3V9=8<8 3@C?0<8. %?@0254;82VABL 
V ?@>7>@VABL ?@8 ?@89=OBBV @VH5=L 70 <>45;;N T :;NG>28<8 D0:B>@0<8; 



181 

3 <>2=V =N0=A8.  >20, I> 28:>@8AB>2CTBLAO 2 5:AB@5<VABAL:><C 
:>=B5=BV, G0AB> 2:;NG0T A;5=3, 70H8D@>20=V 28@078 01> 52D5<V7<8.  >45;L 
?>28==0 1CB8 =02G5=0 @>1>BV 7 @V7=8<8 40=8<8, I>1 5D5:B82=> @>7C<VB8 FV 
=N0=A8. 

!>287=0 @>1>B8 ?>;O30T 2 B><C, I> 70?@>?>=>20=> =>289 ?V4EV4 
<>=VB>@8=3C 5:AB@5<VABAL:>3> :>=B5=BC =0 >A=>2V @5:C@5=B=8E =59@>==8E 
<5@56.  

#@0:B8G=5 7=0G5==O @>1>B8 ?>;O30T 2 B><C, I> @>7@>1;5=> ?@>3@0<=5 
70157?5G5==O 4;O <>=VB>@8=3C 5:AB@5<VABAL:>3> :>=B5=BC. 

�0;C7L 28:>@8AB0==O 3 A>FV0;L=V <5@56V, 04<V=VAB@0B>@8 B0 <>45@0B>@8  
A>FV0;L=8E ?;0BD>@<. 
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�'��" %��!���� 

"1'T:B 4>A;V465==O 3 ?@>F5A @>7@>1:8 02B><0B87>20=>W A8AB5<8 
@>7?V7=020==O 0C4V> A83=0;V2 V7 28:>@8AB0==O< ACG0A=8E 251-B5E=>;>3V9. 

#@54<5B 4>A;V465==O 3 <5B>48 B0 70A>18 @50;V70FVW 251-A8AB5< 
@>7?V7=020==O 0C4V> 7 28:>@8AB0==O< ACG0A=8E 251-B5E=>;>3V9. 

 5B0 @>1>B8 3 @>7@>1:0 A8AB5<8 @>7?V7=020==O 0C4V> A83=0;V2 7 
28:>@8AB0==O< ACG0A=8E 251-B5E=>;>3V9 4;O 70157?5G5==O 28A>:>W B>G=>ABV 
@>7?V7=020==O B0 7@CG=>3> :>@8ABC20FL:>3> V=B5@D59AC. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <5B>48 <>45;N20==O, 
?@>T:BC20==O ?@>3@0<=>3> 70157?5G5==O, ?@>3@0<C20==O; D@59<2>@: Django, 
1V1;V>B5:0 React.js, 1070 40=8E SQLite; A8AB5<8 @>7?V7=020==O Google Web 
Speech API B0 PocketSphinx. 

' @57C;LB0BV 28:>=0==O @>1>B8 1C;0 AB2>@5=0 02B><0B87>20=0 A8AB5<0 
4;O @>7?V7=020==O 0C4V>A83=0;V2, O:0 107CTBLAO =0 ACG0A=8E 251-B5E=>;>3VOE, 
70157?5GCNG8 7@CG=VABL 28:>@8AB0==O, 28A>:C B>G=VABL V 5D5:B82=VABL 
>1@>1:8 40=8E. 

�8O2;5=> 0:BC0;L=VABL B0 ?5@A?5:B82=VABL @>7@>1:8 A8AB5< 
@>7?V7=020==O 0C4V> G5@57 WE H8@>:5 70AB>AC20==O 2 @V7=8E 30;C7OE: 2V4 
<548G=>W 4V03=>AB8:8 4> A8AB5< 157?5:8. �=0;V7 VA=CNG8E @VH5=L ?>:0702 
=5>1EV4=VABL AB2>@5==O A8AB5<8, I> ?>T4=CT ?@>AB>BC 28:>@8AB0==O 7 
=04V9=VABN @>1>B8. 
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#>:070=> 5D5:B82=VABL 28:>@8AB0==O :><1V=0FVW B5E=>;>3V9 Django B0 
React.js 4;O @50;V70FVW A8AB5<8. Django 70157?5GCT =04V9=C A5@25@=C G0AB8=C 7 
21C4>20=8<8 <5E0=V7<0<8 157?5:8 B0 C?@02;V==O 40=8<8, B>4V O: React.js 
=040T 3=CG:89 V=AB@C<5=B0@V9 4;O AB2>@5==O V=B5@0:B82=>3> :>@8ABC20FL:>3> 
V=B5@D59AC. 

�87=0G5=> >?B8<0;L=C 0@EVB5:BC@C A8AB5<8 G5@57 28:>@8AB0==O 
?0BB5@=C MVC B0 REST API 4;O 270T<>4VW <V6 :><?>=5=B0<8. %?@>5:B>20=0 
AB@C:BC@0 70157?5GCT GVB:5 @>74V;5==O 2V4?>2V40;L=>ABV, I> ?V4B25@465=> 
@>7@>1;5=8<8 UML-4V03@0<0<8: 20@V0=BV2 28:>@8AB0==O, 4VO;L=>ABV, 
?>A;V4>2=>ABV, :;0AV2 B0 @>73>@B0==O. 

%B2>@5=> 02B><0B87>20=C A8AB5<C @>7?V7=020==O 0C4V> 7 <>4C;L=>N 
0@EVB5:BC@>N, I> ?>T4=CT ?5@52038 E<0@=8E B0 ;>:0;L=8E @VH5=L, 
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�0 @57C;LB0B0<8 ?@>2545=>3> 0=0;V7C 7@>1;5=> 28A=>2>:, I> C =0H G0A 
VA=CT 4>A8BL 1030B> ?@>3@0<=8E 70A>1V2 4;O ?@>406C 02B><>1V;V2. #@>B5 45O:V 
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V=AB@C<5=B>< 4;O >@30=V70FVW E<0@=8E 107 40=8E. �024O:8 FL><C A5@2VAC 
@>7@>1=8:8 <>6CBL 7>A5@548B8AO =0 @>7@>1FV DC=:FV>=0;C 4>40B:C, 
45;53CNG8 04<V=VAB@C20==O 1078 40=8E =04V9=><C E<0@=><C ?@>20945@C. 

%B2>@5=> 2514>40B>: V7 MVC, :;0AB5@870FVTN B0 CORS; ?@>B5AB>20=> 
5D5:B82=VABL @>1>B8 A5@25@V2 C @568<V 28A>:8E =020=B065=L; 4>2545=> 
?@0:B8G=C ?@840B=VABL 4;O =02G0;L=8E ?;0BD>@<, 5;5:B@>==>W :><5@FVW B0 
CRM-A8AB5<. 

"B@8<0=V 7=0==O B0 =028G:8 <>6CBL 1CB8 28:>@8AB0=V 4;O AB2>@5==O 
ACG0A=8E 251 B0 <>1V;L=8E 4>40B:V2, O:V 28<030NBL @>1>B8 7 25;8:8<8 
>1AO30<8 40=8E, 28A>:>W H284:>ABV >1@>1:8 70?8BV2 B0 3=CG:>ABV C 
<0AHB01C20==V. *5 4>72>;OT AB25@46C20B8, I> E<0@=V 1078 40=8E, B0:V O: 
MongoDB Atlas, T :;NG>28< :><?>=5=B>< C @>728B:C IT-V=4CAB@VW B0 
2V4:@820NBL =>2V <>6;82>ABV 4;O 5D5:B82=>W @>7@>1:8 ?@>3@0<=>3> 
70157?5G5==O. 

#@0:B8G=0 FV==VABL @>1>B8 ?>;O30T 2 B><C, I> AB2>@5=89 2514>40B>: V7 
70AB>AC20==O< ACG0A=>3> B5E=>;>3VG=>3> AB5:C (Node.js, Express.js, 
MongoDB) 45<>=AB@CT 5D5:B82=VABL 2 C<>20E 28A>:8E =020=B065=L. 
�0?@>?>=>20=V @VH5==O <>6CBL 1CB8 28:>@8AB0=V 2 @V7=8E 30;C7OE, B0:8E O: 
>A2VB=V ?;0BD>@<8, 5;5:B@>==0 :><5@FVO, CRM-A8AB5<8, B0 V=H8E A8AB5<0E, 
O:V ?>B@51CNBL H284:>W >1@>1:8 40=8E V <0AHB01>20=>ABV. 

#>40;LHV 4>A;V465==O 1C4CBL A?@O<>20=V =0: 
@>7H8@5==O <>6;82>AB59 :;0AB5@870FVW A5@25@V2 B0 >?B8<V70FVN 

28:>@8AB0==O 1030B>O45@=8E ?@>F5A>@V2; 
4>A;V465==O =>28E 0;3>@8B<V2 10;0=AC20==O =020=B065==O 4;O 

?V428I5==O 5D5:B82=>ABV >1@>1:8 70?8BV2; 



194 

282G5==O ACG0A=8E B5E=>;>3V9 C AD5@V A5@25@=>3> @5=45@8=3C (SSR) B0 
V=B53@0FVW 7 E<0@=8<8 >1G8A;5==O<8; 

B5ABC20==O @>7@>1;5=8E @VH5=L C @50;L=8E C<>20E 7 ?V428I5=8<8 
28<>30<8 4> 157?5:8 B0 ?@>4C:B82=>ABV. 

 

 

'�� 004 
�C;0: �. .1, ,8BV:>20 ".�.2 
1 ABC4. 3@. �!&-223< !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

�'��� �. ., ,�&��"�� ".�. 
�"%�����!!/ &� #$"�$� !� $������*�/  �&"��� $"�"&� � 

 ��$"%� � 

"19T:B 4>A;V465==O 3 ?@>3@0<=V <5B>48 @>1>B8 7 <0:@>A0<8 :;02V0BC@8. 
#@54<5B 4>A;V465==O 3 ?@>3@0<=5 70157?5G5==O 4;O 70?8AC B0 

2V4B2>@5==O :;02V0BC@=8E <0:@>AV2. 
 5B0 @>1>B8 3 AB2>@5==O ?@>3@0<=>3> 70AB>AC=:C 4;O @>1>B8 7 

:;02V0BC@=8<8 <0:@>A0<8. 
� ?@>F5AV 28:>=0==O @>1>B8 1C;> ?@>2545=> 0:BC0;L=5 4>A;V465==O 

AB2>@5==O ?@>3@0<=>3> 70157?5G5==O 4;O @>1>B8 7 <0:@>A0<8. "A=>2=>N 
<5B>N 1C;> ?@>0=0;V7C20B8 VA=CNGV <5B>48 B0 @50;V7C20B8 DC=:FV>=0;L=V 
<>6;82>ABV 4;O @>1>B8 7 <0:@>A0<8. 

' @0<:0E @>1>B8 1C;8 28:>=0=V =0ABC?=V :@>:8:  
4 74V9A=5=> 45B0;L=89 0=0;V7 =0O2=8E @VH5=L 4;O @>1>B8 7 <0:@>A0<8, 

0 B0:>6 >FV=:0 WE A8;L=8E V A;01:8E AB>@V=;  
4 287=0G5=> DC=:FV>=0;L=V 28<>38 4> ?@>3@0<=>3> ?@>4C:BC;  
4 A?@>T:B>20=> AB@C:BC@C ?@>3@0<=>3> 70157?5G5==O;  
4 @>7@>1;5=> ?@>3@0<=89 ?@>4C:B B0 ?@>2545=> 9>3> B5ABC20==O. 
#@>3@0<=89 ?@>4C:B @>7@>1;5=89 =0 <>2V C# 7 28:>@8AB0==O< 

D@59<2>@:C .NET B0 B5E=>;>3VW Windows Forms 4;O AB2>@5==O 3@0DVG=>3> 
V=B5@D59AC. �;O 4>AO3=5==O =5>1EV4=>3> DC=:FV>=0;C V=B53@>20=V AB>@>==V 
1V1;V>B5:8, 7>:@5<0 WindowsInput 4;O 5<C;OFVW =0B8A:0==O :;02VH, 
MouseKeyHook 4;O ?5@5E>?;5==O ?>4V9 :;02V0BC@8 B0 <8HV, 0 B0:>6 
Microsoft.VisualBasic 4;O @>7H8@5=8E DC=:FV9. $>7@>1:0 28:>=C20;0AO 2 
A5@54>28IV Microsoft Visual Studio, I> 70157?5G8;> 28A>:C ?@>4C:B82=VABL V 
:><D>@B ?V4 G0A @>1>B8. 

$>7@>1;5=> ?@>3@0<=5 70157?5G5==O 4;O @>1>B8 7 <0:@>A0<8, O:5 
4>72>;OT 7=0G=> 5:>=><VB8 G0A B0 ?V428ICT ?@>4C:B82=VABL @>1>B8 
:>@8ABC20G0, 70 @0EC=>: 7<5=H5==O :V;L:>ABV @CB8==8E 7040G. 

� @57C;LB0BV 28:>=0==O @>1>B8 1C2 AB2>@5=89 ?@>3@0<=89 ?@>4C:B 4;O 
70?8AC B0 2V4B2>@5==O :;02V0BC@=8E <0:@>AV2, O:89 B0:>6 ?V4B@8<CT 



195 

:>@8ABC20FL:V ?@>DV;V. #@>3@0<0 T 7@CG=>N 2 :>@8ABC20==V. &5ABC20==O 
?>:070;> 28A>:C =04V9=VABL B0 AB01V;L=VABL ?@>4C:BC.  

�0;C7L 28:>@8AB0==O 3 02B><0B870FVO ?>2B>@N20=8E 4V9 C >DVA=8E 
4>40B:0E, ?@>3@0<C20==V, 359<V=3C B0 V=H8E AD5@0E, 45 ?>B@V1=0 H284:0 B0 
B>G=0 >1@>1:0 :><0=4. 

 

 

'�� 004 
#>:@5?>2 ".�.1, ,8BV:>20 ".�.2 
1 ABC4. 3@. �!&-213< !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

#"�$�#"� ".�., ,�&��"�� ".�. 
�"%�����!!/ &� #$"�$� !� $������*�/ �"&�-

�"!%'�,&�!&� ��/ �!("$ '��!!/ #$�*��!���� 
 �&��'$���!"�" #��#$�� %&�� 

"19T:B 4>A;V465==O 3 @>7@>1:0 V=D>@<0FV9=8E A5@2VAV2 4;O AD5@8 
?@><8A;>2>ABV. 

#@54<5B 4>A;V465==O 3 <5B>48 B0 70A>18 @>7@>1:8 1>B0-:>=AC;LB0=B0. 
 5B0 @>1>B8 3 @>7@>1:0 V=D>@<0FV9=>3> G0B-1>B0 2 <5A5=465@V, O:89 T 

=04V9=8< 465@5;>< 4>2V4:>2>W V=D>@<0FVW 4;O ?@0FV2=8:V2 <5B0;C@3V9=>3> 
?V4?@8T<AB20 7 <5B>N ?V428I5==O WE >1V7=0=>ABV ?@> B5E=>;>3VG=V ?@>F5A8, 
70E>48 157?5:8 B0 =>28=8 ?V4?@8T<AB20. 

 0B5@V0;8 B0 B5E=VG=V 70A>18: ?@89><8 >19T:B=>->@VT=B>20=>3> 
?@>T:BC20==O, >19T:B=>->@VT=B>20=0 <>20 ?@>3@0<C20==O PHP, A8AB5<0 
:5@C20==O @5;OFV9=8<8 1070<8 40=8E MySQL, A5@54>28I5 @>7@>1:8 JetBrains 
PHPStorm, ?5@A>=0;L=89 :><?9NB5@ ?V4 C?@02;V==O< "% Microsoft Windows 
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4;O @>7?V7=020==O B5:ABC. -5 >4=VTN ?5@5203>N Visual Studio T <>6;82VABL 
28:>@8AB0==O V=B53@>20=>W A8AB5<8 :>=B@>;N 25@AV9, O:0 4>72>;OT ;53:> 
:5@C20B8 7<V=0<8 2 :>4V B0 A?V2?@0FN20B8 7 V=H8<8 @>7@>1=8:0<8.  

!>287=0 @>1>B8 ?>;O30T C B><C, I> AB2>@5=> <>45;L 270T<>4VW 
:>@8ABC20G0 7 ?@>3@0<=8< 70157?5G5==O< 4;O @>7?V7=020==O B5:AB>2>W 
V=D>@<0FVW, O:0 ?>40=0 C 283;O4V 4V03@0<8 ?@5F545=BV2, B0 4>72>;OT 
@>7@>1;N20B8 ?@>3@0<=5 70157?5G5==O 4;O @>7?V7=020==O B5:AB>2>W 
V=D>@<0FVW. 

#@0:B8G=0 FV==VABL ?>;O30T C B><C, I> @>7@>1;5=> ?@>3@0<=5 
70157?5G5==O 4;O @>7?V7=020==O B5:AB>2>W V=D>@<0FVW.  

�0?@>?>=>20=> AB@C:BC@C ?@>3@0<=>3> 70157?5G5==O 4;O @>7?V7=020==O 
B5:AB>2>W V=D>@<0FVW. �87=0G5=>, I> ?@>3@0<=5 70157?5G5==O 4;O 
@>7?V7=020==O B5:AB>2>W V=D>@<0FVW A:;040TBLAO 7 ?@>3@0<=8E <>4C;V2 4;O 
@>7?V7=020==O 7>1@065=L, <>4C;V2 4;O <0;N20==O A8<2>;V2 B0 <>45;N20==O 
70HC<;5=L, 0 B0:>6 <>4C;V2 4;O @>1>B8 7 D09;0<8 7>1@065=L. 

"?8A0=> DC=:FV>=C20==O ?@>3@0<=>3> 70157?5G5==O 4;O @>7?V7=020==O 
B5:AB>2>W V=D>@<0FVW. 

$>7@>1;5=> 107C 40=8E ?@>3@0<=>3> 70157?5G5==O 4;O @>7?V7=020==O 
B5:AB>2>W V=D>@<0FVW, O:0 2V4>1@060T :>=F5?BC0;L=V 72'O7:8 <V6 >1@0=8<8 
5;5<5=B0<8 C 2V4?>2V4=V9 ?@54<5B=V9 >1;0ABV. �87=0G5=>, I> >A=>2=8<8 
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ACB=>ABO<8 1078 40=8E >1@0=> B0:V: :>@8ABC20GV (Users), V=D>@<0FVO ?@> 
7>1@065==O (ImagesInfo), V=D>@<0FVO ?@> ?@>3@0<=V A5AVW (SessionsInfo). 

"?8A0=> >A>1;82>ABV @50;V70FVW ?@>3@0<=>3> 70157?5G5==O 4;O 
@>7?V7=020==O B5:AB>2>W V=D>@<0FVW. �8:>=0=> ?@>T:BC20==O V=B5@D59AC 
270T<>4VW :>@8ABC20G0 7 ?@>3@0<=8< 70157?5G5==O< 4;O @>7?V7=020==O 
B5:AB>2>W V=D>@<0FVW. 

�8:>=0=> B5ABC20==O @>7@>1;5=>3> ?@>3@0<=>3> 70157?5G5==O 4;O 
@>7?V7=020==O B5:AB>2>W V=D>@<0FVW. $57C;LB0B8 B5ABC20==O ?@>3@0<=>3> 
70157?5G5==O ?>:070;8, I> @>7@>1;5=0 ?@>3@0<0 4>72>;OT 70157?5G8B8 
02B><0B870FVN ?@>F5AV2, ?>29O70=8E 7 ?V4B@8<:>N ?@>F5AC C?@02;V==O 
@>7?V7=020==O B5:AB>2>W V=D>@<0FVW. 

 

 

'�� 004 
�5;8<5=:> �.$.1, ";V9=8: �.".2 
1 ABC4. 3@. �!&-121A? !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 4-@. B5E=. =0C:, ?@>D. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

���� �!�" �.$., "���!�� �.". 
#$"�$� !� �����#�+�!!/ ��/ �" '!���*��  �� 

�"$�%&'��+� � 

"19T:B 4>A;V465==O 3 ?@>F5A ?5@540GV ?>B>:>2>3> 0C4V>/2V45> <V6 
:>@8ABC20G0<8. 

#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O ?5@540GV ?>B>:>2>3> 
0C4V>/2V45> <V6 :>@8ABC20G0<8. 

 5B>N @>1>B8 T @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 4;O ?5@540GV 
?>B>:>2>3> 0C4V>/2V45> <V6 :>@8ABC20G0<8 7 <>6;82VABN H284:>3> B0 
;53:>3> 2AB0=>2;5==O =0 2;0A=89 A5@25@ 7 28:>@8AB0==O ?;0BD>@<8 Docker. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 ?@>3@0<C20==O JavaScript, 
D@59<2>@:8 Nest.js B0 Vue.js, ?;0BD>@<0 4;O @>7@>1:8 4>40B:V2 Docker. 

� E>4V 28:>=0==O @>1>B8 1C;> ?@>0=0;V7>20=> B0 4>A;V465=> ?@>F5A8 
:><C=V:0FVW <V6 :>@8ABC20G0<8.  

#@>0=0;V7>20=> ?>=OBBO ?@> webRTC B0 ?@>3@0<=V 70A>18 4;O 
:><C=V:0FVW. #>:070=>, I> C =0H G0A VA=CT 1030B> ?@>3@0< 4;O :><C=V:0FVW 
<V6 :>@8ABC20G0<8 *V ?@>3@0<8, O: ?@028;>, ?@54AB02;ONBL A>1>N A>FV0;L=V 
<5@56V B0 4>72>;ONBL :>@8ABC20G0< :><C=V:C20B8 <V6 A>1>N. 

�0 @57C;LB0B0<8 ?@>2545=>3> 0=0;V7C <>6=0 7@>1;5=> 28A=>2>: ?@> B5, 
I> 45O:V 7 ?@>3@0<=8E 70A>1V2 :><C=V:0FVW T 4>A8BL A:;04=8<8 C 
28:>@8AB0==V, I> ?>29O70=> 7 25;8:>N :V;L:VABN 70928E DC=:FV9, 
=5?>B@V1=8E C ?@>F5AV :><C=V:0FVW. &><C 0:BC0;L=>N T @>7@>1:0 ?@>3@0<=>3> 
70157?5G5==O 4;O ?V4B@8<:8 :><C=V:0FVW <V6 :>@8ABC20G0<8. 
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%D>@<C;L>20=> DC=:FV>=0;L=V 28<>38 4> ?@>3@0<=>3> 70157?5G5==O 
4;O ?V4B@8<:8 :><C=V:0FVW <V6 :>@8ABC20G0<8. 

�;O AB2>@5==O ?@>3@0<=>3> 70157?5G5==O 4;O ?V4B@8<:8 :><C=V:0FVW 
<V6 :>@8ABC20G0<8 >1@0=> <>2C ?@>3@0<C20==O JavaScript, I> 4>72>;OT 
?@>3@0<0< ?@0FN20B8 =0 1V;LH>ABV 2511@0C75@0E 157 ?>B@518 V=AB0;OFVW 
4>40B:>2>3> ?@>3@0<=>3> 70157?5G5==O. 

� O:>ABV D@59<2>@:V2 4;O AB2>@5==O ?@>3@0<=>3> 70157?5G5==O >1@0=> 
Nest.js B0 Vue Js, I> <0NBL =01V@ 21C4>20=8E <>4C;V2, O:V 4>72>;ONBL 
5D5:B82=> @>7@>1;OB8 25170AB>AC=:8. 

$>7@>1;5=> ?@>3@0<=5 70157?5G5==O 4;O  ?V4B@8<:8 :><C=V:0FVW <V6 
:>@8ABC20G0<8. �0?@>?>=>20=> AB@C:BC@C B0 >?8A0=> >A=>2=V <>4C;V 
?@>3@0<=>3> 70157?5G5==O. �87=0G5=>, I> >A=>2=8<8 :;0A0<8 ?@>3@0<8 4;O 
:><C=V:0FVW T: �CAB@VGV (Meets), �>@8ABC20G (User), �4<V=VAB@0B>@ (Admin), 
&01;8FV (Tables) B0 V=. "A=>2=8<8 :><?>=5=B0<8 T 1070 40=8E B0 =01V@ 
?@>3@0<=8E <>4C;V2 4;O 70157?5G5==O :><C=V:0FVW.  

"?8A0=> DC=:FV>=C20==O ?@>3@0<=>3> 70157?5G5==O  4;O ?V4B@8<:8 
:><C=V:0FVW <V6 :>@8ABC20G0<8. 

�8:>=0=> ?@>T:BC20==O V=B5@D59AC 270T<>4VW :>@8ABC20G0 7 ?@>3@0<=8< 
70157?5G5==O< 4;O ?V4B@8<:8 :><C=V:0FVW <V6 :>@8ABC20G0<8. 

"?8A0=> DC=:FV>=C20==O ?@>3@0<=>3> 70157?5G5==O  4;O ?V4B@8<:8 
:><C=V:0FVW <V6 :>@8ABC20G0<8. 

�8:>=0=> ?@>T:BC20==O V=B5@D59AC 270T<>4VW :>@8ABC20G0 7 ?@>3@0<=8< 
70157?5G5==O<  4;O ?V4B@8<:8 :><C=V:0FVW <V6 :>@8ABC20G0<8. 

�8:>=0=> B5ABC20==O @>7@>1;5=>3> ?@>3@0<=>3> 70157?5G5==O 4;O 
?V4B@8<:8 :><C=V:0FVW <V6 :>@8ABC20G0<8. �0 @57C;LB0B0<8 B5ABC20==O 
?@>3@0<=>3> 70157?5G5==O =5 28O2;5=> ?><8;>:, 71>W2 01> V=H8E A5@9>7=8E 
?@>1;5<, B><C <>6=0 7@>18B8 28A=>2>:, I> B5ABC20==O 1C;> CA?VH=8<, 0 
?@>3@0<=5 70157?5G5==O 3>B>25 4> 28:>@8AB0==O. 

#@0:B8G=0 FV==VABL @>1>B8 ?>;O30T C @>7@>1FV ?@>3@0<=>3> 
70157?5G5==O 4;O :><C=V:0FVW <V6 :>@8ABC20G0<8.  

�0;C7L 28:>@8AB0==O 3 ?@>3@0<=V 70A>18 4;O :><C=V:0FVW. 
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'�� 004 
�@>1V=O:  .�.1, ";V9=8: �.".2 
1 ABC4. 3@. �!&-121A? !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 4-@. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

�$"��!/�  .�., "���!�� �.". 

#$"�$� !� $������*�/  "���,!"�" &$���$' (���+!"� 
��&��!"%&� 

"19T:B 4>A;V465==O 3 ?@>F5A ?@>3@0<=>W @50;V70FVW <>1V;L=>3> B@5:5@C 
DV78G=>W 0:B82=>ABV. 

#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O @50;V70FVW <>1V;L=>3> 
B@5:5@C DV78G=>W 0:B82=>ABV. 

 5B>N @>1>B8 T ?@>3@0<=0 @50;V70FVO <>1V;L=>3> B@5:5@C DV78G=>W 
0:B82=>ABV. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 ?@>3@0<C20==O Java B0 
A5@54>28I5 @>7@>1:8 3 D@59<2>@: Android Studio, A8AB5<0 :5@C0==O 1070<8 
40=8E MySQL, <>20 <>45;N20==O B0 ?@>T:BC20==O UML. 

� E>4V 28:>=0==O @>1>B8 1C;> 4>AO3=CB> 3>;>2=C <5BC 3 ?@>3@0<=> 
@50;V7>20=> <>1V;L=89 B@5:5@ DV78G=>W 0:B82=>ABV C 283;O4V Android 
70AB>AC=:C. �;O FL>3> 1C;> 28:>=0=> @O4 70240=L:  

3 4>A;V465=> >1;0ABL B@5:V=3C DV78G=>W 0:B82=>ABV; 
3 4>A;V465=> ?8B0==O B@5:V=3C DV78G=>W 0:B82=>ABV G5@57 ?@>3@0<=V 

70AB>AC=:8; 
3 4>A;V465=> ?5@52038 B0 =54>;V:8 VA=CNG8E ?@>3@0<=8E @VH5=L 4;O 

B@5:V=3C DV78G=>W 0:B82=>ABV; 
3 287=0G5=> 70A>18 ?@>3@0<=>W @50;V70FVW =>2>3> @VH5==O &(�; 
3 28:>=0=> ?@>T:BC20==O @>7@>1:8 =>2>3> @VH5==O 3 ?@>3@0<=>W 

@50;V70FVW &(�; 
3 28:>=0=> ?@>3@0<=C @50;V70FVN =>2>3> @VH5==O; 
3 28:>=0=> B5ABC20==O @>7@>1:8; 
3 AD>@<>20=> 28A=>2:8 =0 >A=>2V 28:>=0=>W @>1>B8 B0 ?>40;LHV H;OE8 

?>:@0I5==O @>7@>1:8. 
�C;> @>7@>1;5=> AF5=0@V9 B5ABC20==O B0, 2V4?>2V4=>, ?@>2545=> 

B5ABC20==O @>7@>1;5=>3> <>1V;L=>3> 70AB>AC=:C 7 28:>@8AB0==O< FL>3> 
AF5=0@VN =0 >A=>2V ;>3V:8 270T<>4VW :>@8ABC20G0 7V 70AB>AC=:><. "B@8<0=V 
@57C;LB0B8 70A2V4G8;8, I> B5ABC20==O 40;> ?>78B82=89 @57C;LB0B.  

#@0:B8G=0 FV==VABL @>1>B8 ?>;O30T C ?@>3@0<=V9 @50;V70FVW <>1V;L=>3> 
B@5:5@C DV78G=>W 0:B82=>ABV.  

� @57C;LB0BV @>7@>1:8 @50;V7>20=> A8AB5<C, I> 2V4?>2V40T 2AV< 28<>30< 
287=0G5=8< =0 ?>G0B:C @>7@>1:8 C 283;O4V DC=:FV>=0;L=8E 28<>3. ,;OE>< 
?>40;LH>3> ?>:@0I5==O @>7@>1:8 T 70;CG5==O 1V;LH>W :V;L:>ABV 
@V7=><0=VB=8E A5=A>@=8E A8AB5< 4;O <>=VB>@8=3C DV78G=>W 0:B82=>ABV. 

�0;C7L 28:>@8AB0==O 3 0:B82=0 <>;>4L. 
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'�� 004 
!5AB5@>2 �.�.1, ";V9=8: �.".2 
1 ABC4. 3@. �!&-111A? !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 4-@. B5E=. =0C:, ?@>D. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

!�%&�$"� �.�., "���!�� �.". 
#$"�$� !� $������*�/ ��$�,�!!/ ����+  �$,$'&���*�� 

� #���"$"  &� ���"�� � "� ���!!/ � 

"19T:B 4>A;V465==O 3 ?@>F5A >@30=V70FVW B@0=A?>@B=8E ?5@52575=L.  
#@54<5B 4>A;V465==O 3 7040G0 <0@H@CB870FVW B@0=A?>@B=8E 70A>1V2 7 

?V41>@>< B0 203>28<8 >1<565==O<8. 
 5B>48 4>A;V465==O 3 <>48DV:>20=V <5B>48 4>A;V465==O >?5@0FV9, 

7>:@5<0 604V1=V 0;3>@8B<8. 
T5E=VG=V 70A>18: <>20 ?@>3@0<C20==O JavaScript, <>20 ?@>3@0<C20==O 

Python, Google Maps Api. 

' E>4V 28:>=0==O @>1>B8, ?@>2545=> 45B0;L=5 >7=09><;5==O V7 
?@54<5B=>N >1;0ABN 3 28@VH5==O< 7040G <0@H@CB870FVW, >7=09><;5==O V7 
=091V;LH 206;828<8 ?8B0==O<8 FVTW ?@>1;5<=>W >1;0ABV B0 =09203><VH8<8 
@VH5==O<8: <5B>40<8 B01C ?>HC:C, 35=5B8G=8<8, 604V1=8<8, ;>:0;L=>3> 
?>HC:C B0 V=H8<8.  

#V4 G0A @>1>B8 1C;> ?@>0=0;V7>20=> ?@54<5B=C >1;0ABL, WW VAB>@VN B0 
265 VA=CNGV 0=0;>38 ?@>T:BC. &0:>6 1C;> 4>2545=> 0:BC0;L=VABL ?@>T:BC. 

$>73;O=CB> <>28 ?@>3@0<C20==O 3  Javascript, Python B0 70A>18 
AB2>@5==O V=B5@D59AC: HTML, CSS, 0 B0:>6 A?@>5:B>20=> AB@C:BC@C 4>40B:C 
V @>73;O=CB>, =5>1EV4=V 4;O WW 2V4B2>@5==O, <>4C;V. 

$>73;O=CB> <5B>48, 70AB>A>20=V C ?@>T:BV V 0;3>@8B< DC=:FV>=C20==O 
?@>3@0<8 2 FV;><C.  

�C;> @>7@>1;5=> ##, O:89 @50;V7>2C202 CAV ?>AB02;5=V 7040GV B0 A?8A>: 
DC=:FV>=0;L=8E 28<>3: 

3 22545==O ?>G0B:>28E 40=8E :>@8ABC20G0; 
3 @>7@0EC=>: >?B8<0;L=8E <0@H@CBV2 B0 @>720=B065=L 4;O 22545=8E 

40=8E; 
3 282545==O @>7@0E>20=8E <0@H@CBV2 =0 <0?V B0 A?8A:C @57C;LB0BV2. 
$57C;LB0B>< @>1>B8 AB0;0 AC:C?=VABL 0;3>@8B<V2 @>72970==O 7040G 

<0@H@CB870FVW B@0=A?>@B=8E 70A>1V2 7 ?V41>@>< B0 203>28<8 >1<565==O<8. 
�:BC0;L=VABL B0 ?@>1;5<0B8:0 @>1>B8 ?>;O30T 2 B><C, I> >AB0==V< 

G0A>< 71V;LH82AO ?>?8B =0 4>AB02:C B>20@V2, 2=0A;V4>: G>3> ?@>T:BC20;L=8:8 
<0@H@CBV2 <0NBL 4V;> 7 25;8:>N :V;L:VABN 2EV4=>W V=D>@<0FVW. "1@>1:0 B0 
0=0;V7 25;8:8E <0A82V2 V=D>@<0FVW V 28A>:0 48=0<V:0 WE ?0@0<5B@V2 ?@8725;8 
4> =5>1EV4=>ABV @>7@>1:8 =>28E <5B>4V2 ?;0=C20==O <0@H@CBV2 4>AB02>:. 

�>2545=>, I> ?@>?>=>20=89 ?V4EV4 70157?5GCT ABV9:C 71V6=VABL ?@>F5AC 
?>HC:C 70 ?@89=OB=C :V;L:VABL :@>:V2 157 HBCG=>3> >1<565==O ?@>AB>@C 
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?>HC:C B0 28:>@8AB0==O 4>40B:>2>W 5:A?5@B=>W V=D>@<0FVW ?@> 4>FV;L=VABL 
<>6;828E @VH5=L. 

&5ABC20==O ## 4>25;>, I> >1@0=89 <5B>4 T =095D5:B82=VH8< 7 
@50;V7>20=8E V ?@>3@0<0 282>48BL >GV:C20=V @57C;LB0B8 ?@8 B5AB>28E 40=8E. 

� ?>40;LH><C <>6;82> <>45@=V7C20B8 ## 2 =0?@O<:C 02B><0B870FVW, 
=0?@8:;04, H;OE>< 4>4020==O <>6;82>ABV 22>4C 40=8E C 283;O4V 
7020=B065==O D09;V2 @V7=8E B8?V2, I> A:>@>B8BL G0A 22>4C 40=8E 4;O 
@>7@0EC=:V2. 

�0;C7L 28:>@8AB0==O 3 ;>3VAB8G=V ?@>3@0<=V 70A>18. 
 

 

'�� 004 
#0=8GC: �.%.1, ";V9=8: �.".2 
1 ABC4. 3@. �!&-130 !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 4-@ B5E=. =0C:, ?@>D. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

#�!�+'� �.%., "���!�� �.". 
#$"�$� !� �����#�+�!!/ "����' ����$%,��) ��%"��� 

'!���$%��,!"� �#&�+�� 

"19T:B 4>A;V465==O 3 ?@>F5A >1;V:C ;V:0@AL:8E 70A>1V2 0?B5G:8. 
#@54<5B 4>A;V465==O 3 <5B>48 >1;V:C ;V:0@AL:8E 70A>1V2 0?B5G:8. 
 5B0 @>1>B8 3 AB2>@5==O ?@>3@0<=>3> 70157?5G5==O, O:5 =040T 

<>6;82VABL >1;V:C ;V:0@AL:8E 70A>1V2 C=V25@A0;L=>W 0?B5G:8, B>1B> 4>72>;OT 
715@V30B8 V=D>@<0FVN ?@> =0O2=V ;V:0@AL:V 70A>18, =0?@8:;04, WE=V =0728, 
:V;L:VABL, B5@<V=8 ?@840B=>ABV B>I>. 

 5B>4 4>A;V465==O 3 >1;V: 2@CG=C, A:0=C20==O HB@8E-:>4V2, 
@>7?V7=020==O 7>1@065=L ?0:>20=L ;V:0@AL:8E 70A>1V2. 
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O:>3> 1C;> 2AB0=>2;5=>, I> =09:@0I8< 20@V0=B>< T SQLite. 
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<>48DV:>20=C <>45;L 73>@B:>2>W =59@>==>W <5@56V, B>G=VABL O:>W A:;040T 
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157?5:C ?5@540GV 7>1@065=L 70 4>?><>3>N H8D@C20==O. 
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4>?><>3>N 4>4020==O A?>2VI5=L ?@> =5>1EV4=VABL ?@8410==O ;V:0@AL:>3> 
70A>1C G5@57 B5, I> 2>=> A:>@> 70:V=G8BLAO, @50;V70FVW A:0=C20==O HB@8E-
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1 ABC4. 3@. �!&-111A? !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 4-@ B5E=. =0C:, ?@>D. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

#�&'!�! ".�., "���!�� �.". 
$"�$"��� #$"�$� !"�" ��%&"%'!�' «��&" �&��"��!�� 

%���� �����» 

"19T:B 4>A;V465==O 3 ?@>F5A >@30=V70FVW 02B><0B87>20=>3> A:;04C 
;V:0@AL:8E 70A>1V2.  

#@54<5B 4>A;V465==O 3  @>1>B0 ;V:0@AL:8E A:;04V2. 
 5B>48 4>A;V465==O 3 <>48DV:>20=V <5B>48 4>A;V465==O >?5@0FV9, 

7>:@5<0 604V1=V 0;3>@8B<8. 
�06;82VABL V ?@>1;5<0 FVTW @>1>B8 ?>;O30T 2 B><C, I> 2V41C2AO A?;5A: 

284V2 ;V:0@AL:8E 70A>1V2, I> 7<CHCT D0@<0B>;>3V2 28B@0G0B8 G0A =0 
A>@BC20==O B0 ?>HC:. �5;8:89 >1AO3 40=8E V H284:0 7<V=0 WE ?0@0<5B@V2 
7C<>2;NNBL =5>1EV4=VABL AB2>@5==O =>28E <5B>4V2 A:;04C20==O ;V:V2.  

' FV9 @>1>BV @>73;O40NBLAO B0 282G0NBLAO <5B>48 28@VH5==O 
02B><0B870FVW ;V:0@AL:>3> A:;04C. �C;> @>7@>1;5=> <5B>4 @>7@0EC=:C 
<0@H@CBV2, O:V 28@VHCNBL ?@>1;5<C :><1V=0B>@=>W >?B8<V70FVW ?@8 
287=0G5==V >?B8<0;L=>3> <0@H@CBC 4;O 4>AB02:8 ;V:V2. 

' E>4V 28:>=0==O @>1>B8, ?@>2545=> 45B0;L=5 >7=09><;5==O V7 
?@54<5B=>N >1;0ABN 3 02B><0B870FVTN A:;04C <548G=8E ?@5?0@0BV2. &0:>6 
1C;> @>73;O=CB> 4>ABC?=89 V=AB@C<5=B0@V9 28@VH5==O 7040GV V @50;V7>20=> 
>4=8< V7 <5B>4V2. 

�C;> ?@>2545=> 0=0;V7 ?@54<5B=>W >1;0ABV, 2:;NG0NG8 WW VAB>@VN B0 
VA=CNGV 0=0;>38 ?@>T:BC, V ?V4B25@465=> 0:BC0;L=VABL 28:>=0==O FL>3> 
?@>T:BC. 

�C;> ?@>2545=> 281V@ <>28 ?@>3@0<C20==O Python B0 282G5==O 
2V4?>2V4=8E 1V1;V>B5:, B0:8E O: pulp, pygame B0 tkinter, 0 B0:>6 >?8A <>4C;V2 
?@>3@0<8. 

$>73;O40;8AL 70AB>A>20=V 0;3>@8B<8 ?@>T:BC. ' @57C;LB0BV @>7@>1;5=> 
?@>3@0<=5 70157?5G5==O, O:5 CA?VH=> 2BV;NT CAV 287=0G5=V 70240==O B0 
DC=:FV>=0;L=V 28<>38, 7>:@5<0: 

3 22545==O ?>G0B:>28E 40=8E :>@8ABC20G0; 
3 @>7@0EC=>: >?B8<0;L=8E <0@H@CBV2 V @>7?>4V;C 7020=B065=L =0 >A=>2V 

22545=8E 40=8E; 
3 2V7C0;V70FVO @>7@0E>20=8E <0@H@CBV2 =0 3@0DVG=><C V=B5@D59AV. 
"A=>2=0 2V4<V==VABL =5I>402=> @>7@>1;5=>3> <5B>4C 2V4 VA=CNG8E 

?>;O30T 2 B><C, I> 2V= @>73;O40T CAV 0A?5:B8 ?@>1;5<8 B0 28:>@8AB>2CNBL 
A?5FV0;V7>20=V <5B>48 :>4C20==O 4;O ?>B5=FV9=8E @VH5=L, I> 4>72>;OT 
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>?B8<0;L=> 040?BC20B8AL 4> C=V:0;L=8E E0@0:B5@8AB8: :>=:@5B=>W ?@>1;5<8, 
O:0 @>73;O40TBLAO. 

�0?@>?>=>20=89 <5B>4 30@0=BCT ?>ABV9=89 B5<? C ?@>F5AV ?>HC:C 4;O 
7040=>W :V;L:>ABV :@>:V2, 157 4>2V;L=>3> >1<565==O >1;0ABV ?>HC:C 01> 
28<030NG8 4>40B:>28E 5:A?5@B=8E 7=0=L I>4> 68BBT740B=>ABV ?>B5=FV9=8E 
@VH5=L. 
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#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O ?V4B@8<:8 ?@>F5AC 
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 5B0 @>1>B8 3 @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 4;O ?V4B@8<:8 
?@>F5AC C?@02;V==O ?@>T:B0<8. 

� E>4V 28:>=0==O @>1>B8 1C;> ?@>0=0;V7>20=> B0 4>A;V465=> ?@>F5A 
@>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O C?@02;V==O ?@>T:B0<8.  

�87=0G5=>, I> C?@02;V==O ?@>T:B0<8 ?>;O30T C 70AB>AC20==V 
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A?@O<>20=8E =0 4>AO3=5==O :>=:@5B=>W <5B8.  5=5465@8 ?@>T:BV2 B0 
2V4?>2V4=5 ?@>3@0<=5 70157?5G5==O >E>?;NNBL ?V4B@8<:C CAVE 5B0?V2 
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#@>0=0;V7>20=> >1>2'O7:8 :5@V2=8:0 ?@>T:BC B0 5B0?8 C?@02;V==O ?@>T:B><, 
I> 40ABL <>6;82VABL ?>AB028B8 28<>38 4> @>7@>1:8 ?@>3@0<=>3> 
70157?5G5==O 4;O C?@02;V==O ?@>T:B0<8. �>A;V465=> <5B>4>;>3VW C?@02;V==O 
?@>T:B0<8, I> 287=0G0NBL =01V@ V=AB@C:FV9 V ?@8=F8?V2, O:V :><0=48 <>6CBL 
28:>@8AB>2C20B8 4;O <0:A8<V70FVW 5D5:B82=>ABV B0 4>AO3=5==O =09:@0I8E 
@57C;LB0BV2 C ?@>T:BV. �>A;V465=> ?@>F5A C?@02;V==O �&-?@>T:B0<8. 
�87=0G5=>, I> C?@02;V==O ?@>T:B0<8 2 30;C7V V=D>@<0FV9=8E B5E=>;>3V9 
O2;OT A>1>N ?@>F5A ?;0=C20==O, @>7@>1:8, 2?@>20465==O, <>=VB>@8=3C B0 
72VB=>ABV ?@> ?@>T:B8 ?@>3@0<=>3> 70157?5G5==O. 
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?@>3@0<=5 70157?5G5==O 4;O C?@02;V==O ?@>T:B0<8 <>65 1CB8 70=04B> 
AB0=40@B87>20=8< B0 =5 =04020B8 4>AB0B=L>W 3=CG:>ABV 4;O 28@VH5==O 
:>=:@5B=8E ?>B@51 ?52=>3> ?@>T:BC 01> :><0=48. &><C 0:BC0;L=>N T 
@>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 4;O ?V4B@8<:8 ?@>F5AC C?@02;V==O 
?@>T:B0<8. 

%D>@<C;L>20=> DC=:FV>=0;L=V 28<>38 4> ?@>3@0<=>3> 70157?5G5==O 
4;O ?V4B@8<:8 ?@>F5AC C?@02;V==O ?@>T:B0<8. 

�;O @50;V70FVW ?@>3@0<=>3> 70157?5G5==O 4;O ?V4B@8<:8 ?@>F5AC 
C?@02;V==O ?@>T:B0<8 >1@0=> <>2C ?@>3@0<C20==O Java, O:0 T 
:@>A?;0BD>@<5=>N <>2>N, 2V4?>2V4=>, @>7@>1;N20=V =0 Java ?@>3@0<8 
<>6CBL ?@0FN20B8 =0 @V7=8E >?5@0FV9=8E A8AB5<0E 157 7<V= 28EV4=>3> :>4C, 
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�@V< B>3> Java <0T 25;8:89 =01V@ V=AB@C<5=BV2 V 1V1;V>B5:, O:V ?>;53HCNBL 
@>7@>1:C ?@>3@0<=>3> 70157?5G5==O 4;O ?V4B@8<:8 ?@>F5AC C?@02;V==O 
?@>T:B0<8. 

�;O AB2>@5==O ?@>3@0<=>3> 70157?5G5==O 4;O ?V4B@8<:8 ?@>F5AC 
C?@02;V==O ?@>T:B0<8 >1@0=> A5@54>28I5 @>7@>1:8 Android Studio, I> <0T 
7=0G=C :V;L:VABL 1V1;V>B5: B0 V=AB@C<5=BV2, O:V @>1;OBL Android Studio 



207 

?>BC6=8< V=AB@C<5=B>< 4;O @>7@>1:8 @V7=><0=VB=8E ?@>3@0<=8E 
70AB>AC=:V2, 2:;NG0NG8 ?@>3@0<=5 70157?5G5==O C?@02;V==O ?@>T:B0<8. 

$>7@>1;5=> ?@>3@0<=5 70157?5G5==O 4;O ?V4B@8<:8 ?@>F5AC C?@02;V==O 
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Android Studio. 
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?>254V=:8 B0 AB2>@5==O ?@028; 4;O @V7=8E :>=B5:ABV2. �;O 1V7=5A-:>=B5:ABC 
206;82> AB2>@8B8 C<>28, 45 7@04=8FB2> <0B8<5 7=0G=V =530B82=V =0A;V4:8, 0 
A?V2?@0FO ?@8=>A8B8<5 28A>:V 283>48. ' ?>;VB8G=8E ?5@53>2>@0E A;V4 
70?@>2048B8 28A>:V HB@0D8 70 03@5A82=C ?>254V=:C B0 28=03>@>48 70 
<8@>;N1=VABL. !0 V=B5@=5B-@8=:0E 206;82> 70157?5G8B8 28A>:V HB@0D8 70 
=54>1@>A>2VA=C ?>254V=:C V 283>48 70 4>2V@;82V AB@0B53VW. 

$57C;LB0B8 @>1>B8 3 AB2>@5=> ?@>3@0<=89 ?@>4C:B, =0?8A0=89 =0 
Python, O:89 28:>@8AB>2CT A8<C;OFV9=V <>45;V, I> <>6CBL 1CB8 28:>@8AB0=V 
4;O 4>A;V465==O ?>254V=:8 C ACA?V;LAB20E =0 >A=>2V B5>@VW V3>@. 

,;OE8 ?>40;LH>3> @>728B:C ?@54<5BC 4>A;V465==O 3 @>7H8@5==O 
<>45;59 4;O 2@0EC20==O A:;04=VH8E A>FV0;L=8E 270T<>4V9, 282G5==O 2?;82C 
V=D>@<0FVW B0 :><C=V:0FV9 =0 AB@0B53VW ?>254V=:8. #>40;LH89 @>728B>: <>65 
B0:>6 2:;NG0B8 V=B53@0FVN 7 <5B>40<8 <0H8==>3> =02G0==O V 0=0;V7C 
25;8:8E 40=8E. 
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1 ABC4. 3@. �!&-214< !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

#"�/�"� ". ., ����" &.�. 
 �&"���� #$"&"&�#'��!!/ #$"�$� !"�" �����#�+�!!/ 
� ���"$�%&�!!/  #$"�$� !"�" ��%&"%'!�' OPENPLC &� 

 "� #$"�$� '��!!/ �� %&�!��$&"  IEC 61131 

�;O ?@>3@0<C20==O ?@>3@0<>20=8E ;>3VG=8E :>=B@>;5@V2 (PLC) 

28:>@8AB>2CNBL A?5FV0;L=V <>28 ?@>3@0<C20==O O:V 287=0G5=V AB0=40@B>< 
IEC 61131-3 B0 A?5FV0;L=V A5@54>28I0 ?@>3@0<C20==O, O:V B0:>6 T 4>@>38<8. 
*5 >1<56CT WE 28:>@8AB0==O 2 =02G0;L=><C ?@>F5AV ?V43>B>2:8 10:0;02@V2. 

 5B>N @>1>B8 T 24>A:>=0;5==O ?@>F5AC ?@>5:BC20==O A8AB5< :5@C20==O 
7 PLC G5@57 @>7@>1:C <5B>48:8 ?@>B>B8?C20==O :5@CNG>3> ?@8AB@>N B0:8E 
A8AB5< ?;0B>N �@4CV=> [1]. 

%5@54>28I5 OpenPLC [2] ?V4B@8<CT CAV <>28 70 AB0=40@B>< IEC 61131-

3, 4>?CA:0T 7020=B065==O @>7@>1;5=>3> :>4C C ?;0B8 7 <V:@>?@>F5A>@><, T 
2V;L=> @>7?>2AN465=8< V B><C >1@0=5 4;O @>7@>1:8 <5B>48:8 
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?@>B>B8?C20==O 4;O @50;V70FVW A:V=G5=8E 02B><0BV2 :5@C20==O 70A>10<8 <>2 
70 AB0=40@B>< IEC 61131-3 C A5@54>28I5 OpenPLC 7 =0ABC?=8< 28:>=0==O< C 
?@>B>B8?V PLC 3 ?;0BV 7 <V:@>?@>F5A>@><. 

#@>B>B8? A8AB5<8 :5@C20==O =0 >A=>2V PLC 287=0G5=> O: 
DC=:FV>=0;L=89 0=0;>3, 2 O:><C PLC 70<VI5=89 A?@>I5=>N 
<V:@>:>=B@>;5@=>N ?;0B>N. %D>@<C;L>20=V 28<>38 4> B0:>3> ?@>B>B8?C, O:V 
AB>ACNBLAO 28EV4=>3> :>4C :5@CNG>W ?@>3@0<8, <>2 ?@>3@0<C20==O, A:;04C 
7>2=VH=L>3> >1;04=0==O, ?>;O@=>ABV A83=0;V2, 2V4?>2V4=>ABV 2E>4V2/28E>4V2 
PLC, :0=0;V2 <V:@>:>=B@>;5@=>W ?;0B8 B0 WE 04@5A8 C ?@>3@0<V, C73>465==O 
:>=AB0=B G0AC >@83V=0;C B0 ?@>B>B8?C, :0=0;C 729O7:C :><?9NB5@>< C O:><C 
DC=:FV>=CT A5@54>28I5 ?@>3@0<C20==O. 

"?8A0=V 20@V0=B8 28:>@8AB0==O B0 5B0?8 ?@>B>B8?C20==O B0:V O: 281V@ 
<V:@>:>=B@>;5@=>W ?;0B8, 281V@ AB@C:BC@8 B0 5;5<5=BV2 POU 4;O ?@>5:BC 
?@>B>B8?C :5@CNG>W ?@>3@0<8 B0 <>28 ?@>3@0<C20==O 4;O POU ?@>5:BC 
?@>B>B8?C ?@>3@0<8, I> C?@02;OT. 

!0 ?@8:;04V B@0=A?>@B=>3> 2V7:0, 70?@>?>=>20=0 <5B>48:0 
?@>B>B8?C20==O ?@>3@0<=>3> 70157?5G5==O A8AB5<8 :5@C20==O 7 
28:>@8AB0==O< ?@>3@0<=>3> 70AB>AC=:C OpenPLC B0 <>2 ?@>3@0<C20==O 70 
AB0=40@B>< IEC 61131-3 7 ?>40;LH8< 28:>=0==O< @>7@>1;5=8E ?@>3@0< C 
:>=B@>;5@0E ?;0B �@4CV=>. ' @>1>BV @>73;O=CB> >A>1;82>ABV 0?0@0B=>W 
@50;V70FVW PLC B0 <>45;V WE ?>254V=:8 2 ?@>F5AV DC=:FV>=C20==O, 
?@>0=0;V7>20=V >A>1;82>ABV <>2 ?@>3@0<C20==O 70 AB0=40@B>< IEC 61131-3, 

5;5<5=B8 >@30=V70FVW ?@>3@0<, V=B5@D59A :>@8ABC20G0 C 70AB>AC=:C OpenPLC 
B0 <5B>48:0 ?@>B>B8?C20==O ?@>3@0<=>3> 70157?5G5==O, =02545=> @57C;LB0B8 
?@>T:BC20==O B0 B5ABC20==O ?@>B>B8?C B@0=A?>@B=>3> 2V7:0. 

#@0:B8G=0 FV==VABL @>1>B8 ?>;O30T C A:>@>G5==V G0AC B0 28B@0B =0 
?@>5:BC20==O A8AB5<8 :5@C20==O 70 @0EC=>: ?@>B>B8?C20==O, <>6;82>ABV 
282G5==O <>2 ?@>3@0<C20==O ?@><8A;>28E :>=B@>;5@V2 C 2V4ACB=>ABV F8E 
:>=B@>;5@V2. 

 

%#�%"� ���"$�%&�!"� ��&�$�&'$� 

1. Arduino 3 Home [�;5:B@>=. @5AC@A]. 3 $568< 4>ABC?C : 
https://www.arduino.cc/ 

2. OpenPLC Overview 3 Autonomy (autonomylogic.com) [�;5:B@>=. 
@5AC@A]. 3 $568< 4>ABC?C : https://autonomylogic.com/docs/openplc-overview/ 
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1 ABC4. 3@. �!&-120 !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

�"�'%���%,��� %.�., ����" &.�. 
#$"�$� !� �����#�+�!!/ ��/ #��&$� �� #�*��!&�� � 

"%"����� � #"&$��� � 

"19T:B 4>A;V465==O 3 ?@>F5A @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O 
4>?><>38 ;N4O< 7 E@>=VG=8<8 E2>@>10<8. 

#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O 4>?><>38 ;N4O< 7 
E@>=VG=8<8 E2>@>10<8. 

 5B0 @>1>B8 3 @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 4;O ?V4B@8<:8 
?0FVT=BV2 7 >A>1;828<8 ?>B@510<8. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 ?@>3@0<C20==O java, 
A5@54>28I5 @>7@>1:8 Android Studio. 

� E>4V 28:>=0==O @>1>B8 1C;> ?@>0=0;V7>20=> B0 4>A;V465=> ?@>F5A 
@>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O 4>?><>38 ;N4O< 7 E@>=VG=8<8 
E2>@>10<8.  

�87=0G5=>, I> 4;O 4>?><>38 ;N4O< 7 >A>1;828<8 ?>B@510<8 H8@>:> 
28:>@8AB>2CTBLAO ?@>3@0<=5 70157?5G5==O, O:5 T 206;828< V=AB@C<5=B>< 4;O 
?>:@0I5==O O:>ABV 68BBO B0 V=:;N7VW >AV1 7 @V7=8<8 2840<8 >1<565=L. 
%?5FV0;V7>20=5 ?@>3@0<=5 70157?5G5==O 4;O >AV1 7 >A>1;828<8 ?>B@510<8 
?>;53HCT B0:8< >A>10< 4>ABC? C @V7=V AD5@8 68BBO, 7>:@5<0, 70157?5GCT 
4>ABC? 4> >A2VB8, @>1>B8, :C;LBC@=8E 70E>4V2. �V47=0G5=>, I> >AB0==V< G0A>< 
2V41C20NBLAO ACBBT2V V==>20FVW C ?@>3@0<=><C 70157?5G5==V 4;O >AV1 V7 
?>@CH5==O<8 <>1V;L=>ABV, 7>@C, A;CEC B0 :>3=VB82=8<8 28:;8:0<8, FV 
?5@54>2V B5E=>;>3VW 2V4>1@060NBL ?>78FVN, I> 4>ABC?=VABL T =5 ;8H5 
28<>3>N, 0;5 9 ?@02>< :>6=>W >A>18, V ?@>4>26CNBL B@048FVN C 
2?@>20465==V ?5@54>28E DC=:FV9, 4>ABC?=8E 4;O 2AVE. �V47=0G5=>, I> 4>A8BL 
<0;0 G0AB:0 251A09BV2 B0 V=H>3> ?@>3@0<=>3> 70157?5G5==O 2@0E>2CNBL 
?>B@518 ;N459 7 >1<565=8<8 <>6;82>ABO<8, I> >1C<>2;NT 4>FV;L=VABL 
@>7@>1:8 =>2>3> B0 <>48DV:0FVW VA=CNG>3> ?@>3@0<=>3> 70157?5G5==O, B0:8< 
G8=><, I>1 2>=> 2@0E>2C20;> <>6;82VABL 9>3> 28:>@8AB0==O >A>10<8 7 
?52=8<8 2040<8. #@>0=0;V7>20=> 28:>@8AB0==O A?5FV0;V7>20=8E ?@>3@0<=8E 
B0 0?0@0B=8E 70A>1V2 4;O ?>;53H5==O 68BBO >AV1 7 >A>1;828<8 ?>B@510<8. 
�V47=0G5=>, I> AB2>@5==O A?5FV0;L=>3> ?@>3@0<=>3> 70157?5G5==O, 7>:@5<0, 
<548G=>3> E0@0:B5@C, 4>?><030T >A>10< 7 >1<565=8<8 <>6;82>ABO<8 
?>4>;0B8 10@'T@8 =0 H;OEC 4> V=B53@0FVW, =040NG8 ?5@A>=0;V7>20=V ?>A;C38 70 
4>?><>3>N 28A>:>B5E=>;>3VG=8E 70A>1V2.  

�0 @57C;LB0B0<8 ?@>2545=>3> 0=0;V7C 7@>1;5=> 28A=>2>:, I> C =0H G0A 
VA=CT 4>A8BL 1030B> ?@>3@0<=8E 70A>1V2 4;O ?V4B@8<:8 ?0FVT=BV2 7 
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>A>1;828<8 ?>B@510<8. #@>B5 45O:V ?@>3@0<=V 70A>18 4;O ?V4B@8<:8 
?0FVT=BV2 7 >A>1;828<8 ?>B@510<8 <>6CBL 1CB8 70AB>A>20=V ;8H5 4;O 
?0FVT=BV2 7 ?52=8<8 B8?0<8 >1<565=L. �0AB>AC20==O B0:>3> ?@>3@0<=>3> 
70157?5G5==O <>65 28:;8:0B8 ?@>1;5<8 4;O >AV1 7 :><1V=>20=8<8 01> 
C=V:0;L=8<8 ?>B@510<8. �5O:V ?@>3@0<8 <>6CBL 28<030B8 28A>:>W B5E=VG=>W 
:20;VDV:0FVW :>@8ABC20GV2, I>1 =0;56=8< G8=>< :>@8ABC20B8AO =8<8. �5O:V 
?@>3@0<8, >A>1;82> BV, O:V ?@>?>=CNBL ?5@54>2V B5E=>;>3VW 01> V=482V4C0;L=V 
@VH5==O, <>6CBL 1CB8 28A>:8<8 70 20@BVABN. "A:V;L:8 2848 >1<565=L >AV1 7 
E@>=VG=8<8 E2>@>10<8 2:@09 @V7=><0=VB=V, 45O:V ?@>3@0<8 <>6CBL 1CB8 
A?@O<>20=V =0 @>72'O70==O ;8H5 :>=:@5B=8E ?@>1;5<, I> <>65 ?@8725AB8 4> 
B>3>, I> 4;O ?>2=>3> 704>2>;5==O ?>B@51 :>@8ABC20G0 ?>B@V1=> 
28:>@8AB>2C20B8 :V;L:0 @V7=8E ?@>3@0<. &><C 0:BC0;L=>N T @>7@>1:0 
?@>3@0<=>3> 70157?5G5==O 4;O ?V4B@8<:8 ?0FVT=BV2 7 >A>1;828<8 ?>B@510<8 

%D>@<C;L>20=> DC=:FV>=0;L=V 28<>38 4> ?@>3@0<=>3> 70157?5G5==O 
4;O ?V4B@8<:8 ?0FVT=BV2 7 >A>1;828<8 ?>B@510<8. 

�;O @50;V70FVW ?@>3@0<=>3> 70157?5G5==O 4;O ?V4B@8<:8 ?0FVT=BV2 7 
>A>1;828<8 ?>B@510<8 >1@0=> <>2C ?@>3@0<C20==O Java, O:0 T <>2>N 
?@>3@0<C20==O, O:0 28:>@8AB>2CTBLAO 4;O AB2>@5==O ?@>3@0<, 251 B0 
<>1V;L=8E 70AB>AC=:V2, O:V <>6=0 28:>@8AB>2C20B8 =0 @V7=8E 0?0@0B=8E 
?@8AB@>OE. 

�;O AB2>@5==O ?@>3@0<=>3> 70157?5G5==O 4;O ?V4B@8<:8 ?0FVT=BV2 7 
>A>1;828<8 ?>B@510<8 >1@0=> A5@54>28I5 @>7@>1:8 Android Studio, I> 
>@VT=B>20=> =0 <>2C ?@>3@0<C20==O Java, T :><?;5:A=8< V=AB@C<5=B>< 
@>7@>1:8 ?@>3@0< 4;O >?5@0FV9=>W A8AB5<8 Android, >B@8<CT ?>ABV9=C 
?V4B@8<:C 2V4 Google, <0T @V7=><0=VB=V DC=:FVW 4;O 7@CG=>ABV @>7@>1:8 
<>1V;L=8E 70AB>AC=:V2. 

$>7@>1;5=> AB@C:BC@C ?@>3@0<=>3> 70157?5G5==O 4;O ?V4B@8<:8 
?0FVT=BV2 7 >A>1;828<8 ?>B@510<8. �87=0G5=>, I> AB@C:BC@0 ?@>3@0<=>3> 
70157?5G5==O 4;O ?V4B@8<:8 ?0FVT=BV2 7 >A>1;828<8 ?>B@510<8 >A=>20=0 =0 
H01;>=V %?>AB5@V30G (Observer), I> 4>72>;OT @50;V7C20B8 <5E0=V7<, :>;8 >4=V 
>19T:B8 <0NBL <>6;82VABL AB568B8 B0 @503C20B8 =0 ?>4VW V=H8E >19T:BV2. �;O 
@50;V70FVW <>45;V A?>AB5@V30G0 O: 1078AC 4;O AB2>@5==O ?@>3@0<=>3> 
70157?5G5==O 4;O ?V4B@8<:8 ?0FVT=BV2 7 >A>1;828<8 ?>B@510<8 1C;> 
28:>@8AB0=> ?@>3@0<=C 1V1;V>B5:C RxJava, I> ?@54AB02;OT A>1>N :>=:@5B=C 
@50;V70FVN ?@8=F8?V2 @50:B82=>3> ?@>3@0<C20==O, A?@O<>20=C =0 
28:>@8AB0==O DC=:FV>=0;L=>3> ?V4E>4C 2 Java B0 Android. 

$>7@>1;5=> ?@>3@0<=5 70157?5G5==O 4;O ?V4B@8<:8 ?0FVT=BV2 7 
>A>1;828<8 ?>B@510<8.  

"?8A0=> >A>1;82>ABV @50;V70FVW ?@>3@0<=>3> 70157?5G5==O 4;O 
?V4B@8<:8 ?0FVT=BV2 7 >A>1;828<8 ?>B@510<8. �8:>=0=> ?@>T:BC20==O 
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V=B5@D59AC 270T<>4VW :>@8ABC20G0 7 ?@>3@0<=8< 70157?5G5==O< 4;O 
?V4B@8<:8 ?0FVT=BV2 7 >A>1;828<8 ?>B@510<8. 

�8:>=0=> B5ABC20==O @>7@>1;5=>3> ?@>3@0<=>3> 4;O ?V4B@8<:8 
?0FVT=BV2 7 >A>1;828<8 ?>B@510<8. $57C;LB0B8 B5ABC20==O ?@>3@0<=>3> 
70157?5G5==O ?>:070;8, I> @>7@>1;5=0 ?@>3@0<0 4>72>;OT 70157?5G8B8 
02B><0B870FVN ?@>F5AV2, ?>29O70=8E 7 ?>HC:>< 3@><04AL:8E 218@0;5=L, 
?>B@V1=8E 4;O ;N459 7 >1<565=8<8 <>6;82>ABO<8. 

�0;C7L 28:>@8AB0==O 3 ?@>3@0<=V 70A>18 4;O 4>?><>38 ;N4O< 7 
E@>=VG=8<8 E2>@>10<8. 
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��%���!� �."., ����" &.�. 
#$"�$� !� �����#�+�!!/ ���%��&' ���!&%&�� 

!�$')" "%&� 

"19T:B 4>A;V465==O 3 ?@>F5A @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O 
035=BAB2 =5@CE><>ABV. 

#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O ?V4B@8<:8 @>1>B8 
035=BAB2 =5@CE><>ABV. 

 5B0 @>1>B8 3 @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 251A09BC 035=BAB20 
=5@CE><>ABV. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 ?@>3@0<C20==O PHP, 
A8AB5<0 C?@02;V==O 2<VAB>< WordPress. 

� E>4V 28:>=0==O @>1>B8 1C;> ?@>0=0;V7>20=> B0 4>A;V465=> ?@>F5A 
@>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O 035=BAB2 =5@CE><>ABV. 

�V47=0G5=>, I> 035=BAB2> =5@CE><>ABV O2;OT A>1>N >@30=V70FVN, I> 
4>?><030T ;N4O< C A?@020E 7 =5@CE><VABN, 70728G09 035=BAB20 =5@CE><>ABV 
A:;040NBLAO 7 3@C?8 ;VF5=7>20=8E 035=BV2 01> 1@>:5@V2, O:V ?@0FNNBL @07>< 
B0 ?@54AB02;ONBL V=B5@5A8 ?>:C?FV2 01> ?@>402FV2 =5@CE><>ABV. �35=BAB20 
=5@CE><>ABV <>6CBL A?5FV0;V7C20B8AO =0 :C?V2;V, ?@>406C, C?@02;V==V, 
V=25ABC20==V B0 @>728B:C @V7=8E 284V2 =5@CE><>ABV, B0 ?@>?>=CNBL ?>A;C38 
4;O 4>?><>38 :;VT=B0< C 281>@V 2V4?>2V4=>3> 68B;0, C73>465==V FV= B0 
:5@C20==V ?@>F5A>< ?@>406C G8 >@5=48 >19T:BC =5@CE><>ABV. �V47=0G5=>, I> 
A?@>AB8B8 B0 ?V428I8B8 5D5:B82=VABL @>1>B8 035=BAB20 =5@CE><>ABV <>65 
28:>@8AB0==O 2V4?>2V4=>3> ?@>3@0<=>3> 70157?5G5==O, 7>:@5<0, AB2>@5==O 
251A09BC 035=BAB20 =5@CE><>ABV, <0@:5B8=3 C A>FV0;L=8E <5@560E B0 �=B5@=5B 
@5:;0<0. #@8ACB=VABL 035=BAB20 =5@CE><>ABV 2 �=B5@=5BV 4>?><030T 
?>B5=FV9=8< :;VT=B0< B0 ?0@B=5@0< 7=0E>48B8 035=BAB2> =5@CE><>ABV B0 



245 

270T<>4VOB8 7 =8<. �V47=0G5=>, I> 5D5:B82=5 ?@>AC20==O >19T:BV2 
=5@CE><>ABV 7 28:>@8AB0==O< 2V4?>2V4=>3> ?@>3@0<=>3> 70157?5G5==O T 
:;NG5< 4> CA?VEC 035=BAB20 =5@CE><>ABV. #@>0=0;V7>20=> ?>=OBBO 
=5@CE><>ABV B0 WW 2848, I> 40;> <>6;82VABL 287=0G8B8 28<>38 4> 
@>7@>1;N20=>3> ?@>3@0<=>3> 70157?5G5==O, O:5 2@0E>2CT 2V4?>2V4=C 
:;0A8DV:0FVN >19T:BV2 =5@CE><>ABV. 

�0 @57C;LB0B0<8 ?@>2545=>3> 0=0;V7C 7@>1;5=> 28A=>2>:, I> C =0H G0A 
VA=CT 4>A8BL 1030B> ?@>3@0<=8E 70A>1V2 4;O ?V4B@8<:8 4VO;L=>ABV 035=BAB2 
=5@CE><>ABV. #@>B5 45O:V ?@>3@0<=V 70A>18 4;O 035=BAB2 =5@CE><>ABV <>6CBL 
1CB8 4>A8BL A:;04=8<8 4;O 2?@>20465==O, <VAB8B8 7092V DC=:FVW 01> =5 
<VAB8B8 BV DC=:FVW, I> T ?>B@V1=8<8 4;O :>=:@5B=>3> 035=BAB20 01> @53V>=C 
4VO;L=>ABV. �=HV ?@>3@0<8 ?V4B@8<:8 4VO;L=>ABV 035=BAB2 =5@CE><>ABV <>6CBL 
1CB8 4>A8BL 4>@>38<8 4;O ?@8410==O B0 AC?@>2>4C. &><C 0:BC0;L=>N T 
@>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 251A09BC 035=BAB20 =5@CE><>ABV. 

%D>@<C;L>20=> DC=:FV>=0;L=V 28<>38 4> ?@>3@0<=>3> 70157?5G5==O 
251A09BC 035=BAB20 =5@CE><>ABV. 

�;O @50;V70FVW ?@>3@0<=>3> 70157?5G5==O 251A09BC 035=BAB20 
=5@CE><>ABV >1@0=> <>2C ?@>3@0<C20==O PHP, O:0 <0T 2V4:@8B89 28EV4=89 
:>4, 70157?5GCT @>7@>1=8:0< ?@>3@0<=>3> 70157?5G5==O 4;O @>1>B8 7 
>19T:B0<8 =5@CE><>ABV 3=CG:VABL B0 <>6;82>ABV C?@02;V==O :>4>< 4;O 
28?@02;5==O ?><8;>: B0 9>3> 24>A:>=0;5==O. PHP <>65 28:>@8AB>2C20B8AO 
4;O AB2>@5==O 48=0<VG=8E 251AB>@V=>: B0 4>40B:V2 C @V7=8E D>@<0B0E. 

�;O AB2>@5==O ?@>3@0<=>3> 70157?5G5==O 251A09BC 035=BAB20 
=5@CE><>ABV >1@0=> A8AB5<C C?@02;V==O 2<VAB>< WordPress, I> T ?>BC6=8< 
<5E0=V7<>< AB2>@5==O 25170AB>AC=:V2, 2V4:@8B>N ?;0BD>@<>N 4;O 
C?@02;V==O :>=B5=B><, O:0 @>7@>1;5=0 =0 <>2V ?@>3@0<C20==O PHP B0 
?@87=0G5=0 4;O A?@>I5==O AB2>@5==O B0 C?@02;V==O 2;0A=8< 251A09B><. 

$>7@>1;5=> ?@>3@0<=5 70157?5G5==O 251A09BC 035=BAB20 =5@CE><>ABV.  
�0?@>?>=>20=> AB@C:BC@C ?@>3@0<=>3> 70157?5G5==O 251A09BC 035=BAB20 

=5@CE><>ABV. �87=0G5=>, I> >A=>2=8<8 :;0A0<8 ?@>3@0<=>3> 70157?5G5==O 
251A09BC 035=BAB20 =5@CE><>ABV T "3>;>H5==O, �>@8ABC20G, �4<V=VAB@0B>@ B0 
V=HV. 

"?8A0=> DC=:FV>=C20==O ?@>3@0<=>3> 70157?5G5==O 251A09BC 035=BAB20 
=5@CE><>ABV. �8:>=0=> ?@>T:BC20==O V=B5@D59AC 270T<>4VW :>@8ABC20G0 7 
?@>3@0<=8< 70157?5G5==O< 251A09BC 035=BAB20 =5@CE><>ABV. 

�8:>=0=> B5ABC20==O @>7@>1;5=>3> ?@>3@0<=>3> 70157?5G5==O 251A09BC 
035=BAB20 =5@CE><>ABV. $57C;LB0B8 B5ABC20==O ?@>3@0<=>3> 70157?5G5==O 
251A09BC 035=BAB20 =5@CE><>ABV ?>:070;8, I> @>7@>1;5=0 ?@>3@0<0 4>72>;OT 
70157?5G8B8 02B><0B870FVN ?@>F5AV2, ?>29O70=8E 7 ?V4B@8<:>N 4VO;L=>ABV 
035=BAB20 =5@CE><>ABV. 

�0;C7L 28:>@8AB0==O 3 035=BAB20 =5@CE><>ABV. 



246 

'�� 004 
�0;8H ".%.1, �09:> &.�.2 
1 ABC4. 3@. �!&-120 !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

����, ".%., ����" &.�. 
#$"�$� !� �����#�+�!!/ ���%��&'-��&$�!� ��$"�"�" 

#"$&��' 

"19T:B 4>A;V465==O 3 ?@>F5A @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O 
251A09BV2 :><?9NB5@=8E V3>@. 

#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 251A09BV2 :><?9NB5@=8E V3>@. 
 5B0 @>1>B8 3 @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 251A09BC V3@>2>3> 

?>@B0;C. 
 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 ?@>3@0<C20==O Php, A8AB5<0 

C?@02;V==O 2<VAB>< WordPress. 
� E>4V 28:>=0==O @>1>B8 1C;> ?@>0=0;V7>20=> B0 4>A;V465=> ?@>F5A 

@>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O 251A09BV2 :><?9NB5@=8E V3>@.  
�87=0G5=>, I> V=4CAB@VO :><?'NB5@=8E V3>@ T 48=0<VG=>N 30;C77N 

@>7203 B0 B5E=>;>3V9, 2>=0 >E>?;NT 25;8:89 A?5:B@ 4VO;L=>ABV, 2:;NG0NG8 
@>7@>1:C V3>@, 28402=8FB2>, 48AB@81CFVN, ?>B>:>25 2V45> V3@>2>3> ?@>F5AC, 
0=0;V7 V3@>2>3> @8=:C B0 V=H5. #@>0=0;V7>20=> :;NG>2V 0A?5:B8 V=4CAB@VW 
:><?'NB5@=8E V3>@. #@>0=0;V7>20=> <>45;V 1V7=5AC C 30;C7V V3@>28E :>=A>;59, 
@>73;O=CB> <>45;V 1V7=5AC F8D@>28E 48AB@81'NB>@V2. �V47=0G5=>, I> C 
F8D@>28E V3@0E 284V;ONBL 420 >A=>2=V B8?8 ?;0BD>@< 4;O @>7?>2AN465==O: 
?5@A>=0;L=V :><?'NB5@8 B0 <>1V;L=V B5;5D>=8 01> ?@8AB@>W B8?C ?;0=H5BV2. 
#@>0=0;V7>20=> <>45;V >B@8<0==O ?@81CB:C 2V4 @>7?>2AN465==O 
:><?9NB5@=8E V3>@. �V47=0G5=>, I> V3@8 ?>H8@NNBLAO G5@57 @V7=V :0=0;8, 
2:;NG0NG8 ?5@A>=0;L=V :><?9NB5@8, <>1V;L=V ?@8AB@>W B0 V3@>2V :>=A>;V. 
�V47=0G5=>, I> 4;O ?@>AC20==O :><?9NB5@=8E V3>@ H8@>:> 
28:>@8AB>2CNBLAO 251A09B8. �51A09B8 4>72>;ONBL AB2>@8B8 F8D@>289 
2V418B>: :><?9NB5@=>W 3@8 2 �=B5@=5BV B0 <>6CBL 1CB8 F5=B@0;L=8< <VAF5< 
4;O 3@02FV2, 45 2>=8 <>6CBL >B@8<0B8 V=D>@<0FVN, 7020=B068B8 >=>2;5==O, 
725@B0B8AO 70 ?V4B@8<:>N B0 27030;V 270T<>4VOB8 7 ?@>4C:B><. �51A09B C 
283;O4V V3@>2>3> ?>@B0;C =040T ?@>ABV@ 4;O 45B0;L=>3> ?@54AB02;5==O 
V=D>@<0FVW ?@> 3@C: WW AN65B, 28<>38 4> >1;04=0==O, >=>2;5==O B0 V=. 
�V47=0G5=>, I> V3@>2V ?>@B0;8 <>6CBL A;C68B8 ?;0BD>@<>N 4;O ?@>406C 3@8 
01> WW 4>40B:V2, 5;5:B@>==0 :><5@FVO =0 251A09BV :><?9NB5@=>W 3@8 4>72>;OT 
3@02FO< ;53:> :C?C20B8 B0 7020=B06C20B8 3@C, I> A?@8OT 7@CG=>ABV B0 
H284:>ABV, 251A09B :><?9NB5@=>W 3@8 T 206;828< 5;5<5=B>< ?>HC:>2>W 
>?B8<V70FVW, I> 4>?><030T ?V4=OB8AO 2 @59B8=3C ?>HC:>28E A8AB5<. �@>1;5=> 
28A=>2>: ?@> B5, I> 251A09B V3@>2>3> ?>@B0;C T 5D5:B82=8< V=AB@C<5=B>< 



247 

4;O ?@>AC20==O :><?'NB5@=8E V3>@, 4>?><030NG8 AB2>@8B8 CA?VH=C V 
4>23>AB@>:>2C A?V;L=>BC 3@02FV2. 

�0 @57C;LB0B0<8 ?@>2545=>3> 0=0;V7C 7@>1;5=> 28A=>2>:, I> C =0H G0A 
VA=CT 4>A8BL 1030B> ?@>3@0<=8E 70A>1V2 C 283;O4V 251A09BV2 V3@>28E ?>@B0;V2. 
#@>B5 45O:V 251A09B8 V3@>28E ?>@B0;V2 <VABOBL 4C65 1030B> @5:;0<=>W 
V=D>@<0FVW, I> CA:;04=NT WE 28:>@8AB0==O. �51A09B8 V3@>28E ?>@B0;V2 
<>6CBL 1CB8 ?V4 2?;82>< @5:;0<=8E :><?0=V9 G8 A?>=A>@V2, I> <>65 
?@8725AB8 4> =5>1'T:B82=>ABV 2 >3;O40E B0 @59B8=30E V3>@. !0 45O:8E 
251A09B0E V3@>28E ?>@B0;V2 <>65 1CB8 1@0: ?5@52V@5=8E B0 4>AB>2V@=8E 
40=8E. "3;O48 V @5:><5=40FVW <>6CBL 1CB8 =0?8A0=V 157 4>A2V4C 2V4?>2V4=>3> 
3@02FO, I> <>65 ?@8725AB8 4> =52V@=>W V=D>@<0FVW B0 @>7C<V==O 3@8. �5O:V 
251A09B8 V3@>28E ?>@B0;V2 <>6CBL =04020B8 =5O:VA=89 2<VAB, B0:89 O: ?>30=> 
=0?8A0=V >3;O48, 2V4AB565==O =54>AB>2V@=8E =>28= G8 =54>;V:8 C AB@C:BC@V 
B0 48709=V 251A09BC. *5 <>65 ?@8725AB8 4> @>7G0@C20==O 4;O 3@02FV2, O:V 
HC:0NBL O:VA=C B0 V=D>@<0B82=C V=D>@<0FVN. &><C 0:BC0;L=>N T @>7@>1:0 
?@>3@0<=>3> 70157?5G5==O 251A09BC V3@>2>3> ?>@B0;C. 

%D>@<C;L>20=> DC=:FV>=0;L=V 28<>38 4> ?@>3@0<=>3> 70157?5G5==O 
251A09BC V3@>2>3> ?>@B0;C. 

�;O @50;V70FVW ?@>3@0<=>3> 70157?5G5==O 251A09BC V3@>2>3> ?>@B0;C 
>1@0=> <>2C ?@>3@0<C20==O PHP, O:0 H8@>:> 28:>@8AB>2CTBLAO 4;O @>7@>1:8 
25170AB>AC=:V2 B0 T :@>A?;0BD>@<5=>N <>2>N, I> 4>72>;OT @>7@>1=8:0< 
28:>@8AB>2C20B8 WW =0 @V7=8E >?5@0FV9=8E A8AB5<0E. 

�;O AB2>@5==O ?@>3@0<=>3> 70157?5G5==O 251A09BC V3@>2>3> ?>@B0;C 
>1@0=> A8AB5<C C?@02;V==O 2<VAB>< WordPress, I> >@VT=B>20=0 =0 <>2C 
?@>3@0<C20==O PHP, <0T @V7=><0=VB=V :>@8A=V DC=:FVW B0 V=AB@C<5=B8, I> 
VAB>B=> ?V428ICNBL 5D5:B82=VABL @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O 
@V7=8E 70240=L 251?@>3@0<C20==O. 

$>7@>1;5=> AB@C:BC@C ?@>3@0<=>3> 70157?5G5==O 251A09BC V3@>2>3> 
?>@B0;C. 

�87=0G5=>, I> >A=>2=8<8 :;0A0<8 251A09BC V3@>2>3> ?>@B0;C T: 
�><?9NB5@=V V3@8, �0B53>@VW V3>@, �0B0;>3, �>@8ABC20G, �4<V=VAB@0B>@ B0 V=. 

$>7@>1;5=> ?@>3@0<=5 70157?5G5==O 251A09BC V3@>2>3> ?>@B0;C.  
"?8A0=> >A>1;82>ABV @50;V70FVW ?@>3@0<=>3> 70157?5G5==O 251A09BC 

V3@>2>3> ?>@B0;C. �8:>=0=> ?@>T:BC20==O V=B5@D59AC 270T<>4VW :>@8ABC20G0 7 
?@>3@0<=8< 70157?5G5==O< 251A09BC V3@>2>3> ?>@B0;C. 

"?8A0=> ?@>3@0<=5 70157?5G5==O 251A09BC V3@>2>3> ?>@B0;C. �8:>=0=> 
B5ABC20==O @>7@>1;5=>3> ?@>3@0<=>3> 70157?5G5==O 251A09BC V3@>2>3> 
?>@B0;C. $57C;LB0B8 B5ABC20==O ?@>3@0<=>3> 70157?5G5==O ?>:070;8, I> 
@>7@>1;5=0 ?@>3@0<0 4>72>;OT 70157?5G8B8 02B><0B870FVN ?@>F5AV2, 
?>29O70=8E 7 4VO;L=VABN 251A09BC V3@>2>3> ?>@B0;C. 

�0;C7L 28:>@8AB0==O 3 ?@>3@0<=V 70A>18 V3@>2>W V=4CAB@VW. 



248 

'�� 004 
�C;OT20 �.�.1, �09:> &.�.2 
1 ABC4. 3@. �!&-121A? !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

�'�/��� �.�., ����" &.�. 
#$"�$� !� �����#�+�!!/ ��/ ���$���!!/ &� "�$"��� 

��!�) #$" �%&'#!���� ' ������� "%��&� 

"19T:B 4>A;V465==O 3 ?@>F5A @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O ?@> 
2ABC?=8:V2 C 70:;048 >A2VB8. 

#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O >1@>1:8 40=8E ?@> 
01VBC@VT=BV2. 

 5B0 @>1>B8 3 @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 4;O 715@V30==O B0 
>1@>1:8 40=8E ?@> 2ABC?=8:V2 C 70:;048 >A2VB8. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 ?@>3@0<C20==O Python, 
D@59<2>@: Django. 

� E>4V 28:>=0==O @>1>B8 1C;> ?@>0=0;V7>20=> B0 4>A;V465=> ?@>F5A 
@>7@>1:8 ?@>3@0<=>3> 70157?5G5==O ?@> 2ABC?=8:V2 C 70:;048 >A2VB8.  

�87=0G5=>, ?@>3@0<=5 70157?5G5==O 4;O 70:;04V2 >A2VB8 2V4V3@0T 
206;82C @>;L, >A:V;L:8 V=D>@<0FVO ?@> 5D5:B82=VABL =02G0==O C @50;L=><C 
G0AV 4>72>;OT 70:;040< >A2VB8 2V4A;V4:>2C20B8 >A=>2=V 5B0?8 28:>=0==O 
>A2VB=L>W ?@>3@0<8 B0 ?@>3@5A 28:;040GV2 V ABC45=BV2, =0O2=VABL B0 
4>ABC?=VABL ?@>3@0<=>3> 70157?5G5==O C @50;L=><C G0AV 2V4V3@0NBL 206;82C 
@>;L C 28@VH5==V ?@>1;5<, 7 O:8<8 7VHB>2ECNBLAO CG0A=8:8 >A2VB=L>3> 
?@>F5AC. �?@>20465==O 2V4?>2V4=>3> ?@>3@0<=>3> 70157?5G5==O C 
=02G0;L=89 ?@>F5A 4>72>;OT ?>:@0I8B8 5D5:B82=VABL @>1>B8 2G8B5;V2 B0 
74>1C20GV2 >A2VB8. #@>0=0;V7>20=> @V7=>2848 ?@>3@0<=>3> 70157?5G5==O 4;O 
>A2VB=L>3> ?@>F5AC, O:V 28:>@8AB>2CNBLAO @V7=8<8 =02G0;L=8<8 70:;040<8 
4;O ?>;V?H5==O 270T<>4VW 7V ABC45=B0<8. �V47=0G5=>, I> 4;O 02B><0B870FVW 
70240=L >A2VB=L>3> ?@>F5AC H8@>:> 28:>@8AB>2CNBLAO A8AB5<8 ?@>3@0<=>3> 
70157?5G5==O 4;O C?@02;V==O ?V4?@8T<AB2><, O:V 4>72>;ONBL >@30=V7>2C20B8, 
:>=B@>;N20B8 B0 A?@>IC20B8 04<V=VAB@0B82=V ?@>F54C@8 C?@02;V==O 
=02G0;L=8<8 70:;040<8 V ;V:2V4CNBL :@8B8G=89 :><C=V:0FV9=89 @>7@82 <V6 
28:;040G0<8, 10BL:0<8 B0 CG=O<8. #@>0=0;V7>20=> :0B53>@VW 70FV:02;5=8E 
AB>@V= C 28:>@8AB0==V >A2VB=L>3> ?@>3@0<=>3> 70157?5G5==O. �V47=0G5=>, I> 
C =0H G0A =0 @8=:C VA=CT 1030B> ?@>3@0<=8E 70A>1V2 ?V4B@8<:8 >A2VB=L>W 
4VO;L=>ABV, A?5FV0;L=> @>7@>1;5=8E 4;O @V7=8E >A2VB=VE A5@54>28I, B><C 
206;82> @5B5;L=> 2818@0B8 ?@>4C:B, O:89 2V4?>2V40T ?>B@510< 2AVE CG0A=8:V2 
>A2VB=L>3> ?@>F5AC. #>:070=>, I> 206;828< 4;O A8AB5<8 >A2VB8 T ?@>3@0<=5 
70157?5G5==O ?V4B@8<:8 ?@>F5AC 2ABC?C B0 70@0EC20==O 01VBC@VT=BV2, I> 
4>72>;OT 715@V30B8 B0 >1@>1;N20B8 40=V ?@> 2ABC?=8:V2 C 70:;048 >A2VB8 B0 
70157?5GCT >?B8<V70FVN ?@>F5AC C?@02;V==O @5TAB@0FVTN 2 =02G0;L=8E 



249 

70:;040E, 2=0A;V4>: G>3> A?@>I5=89 ?@>F5A @5TAB@0FVW 2ABC?=8:V2 4>72>;OT 
?@>2>48B8 9>3> 5D5:B82=> B0 ?@>7>@>, 70157?5GCNG8 @V2=VABL B0 A2>1>4C 
281>@C 2 48AB0=FV9=><C D>@<0BV. &0:5 ?@>3@0<=5 70157?5G5==O A?@8OT 
H284:><C, ?@>AB><C B0 5D5:B82=><C C?@02;V==N ?@>F5A>< @5TAB@0FVW 
2ABC?=8:V2, C4>A:>=0;5==N ?@>F54C@ @5TAB@0FVW, 7>:@5<0 @5TAB@0FVW 40=8E 
2ABC?=8:V2 B0 ABC45=BV2, 28:;040GV2 B0 04<V=VAB@0B82=>3> ?5@A>=0;C, 2 <560E 
=040==O >A2VB=VE ?>A;C3. 

�0 @57C;LB0B0<8 ?@>2545=>3> 0=0;V7C 7@>1;5=> 28A=>2>:, I> C =0H G0A 
VA=CT 4>A8BL 1030B> ?@>3@0<=8E 70A>1V2 4;O ?V4B@8<:8 >A2VB=L>W 4VO;L=>ABV, 
7>:@5<0, 715@V30==O B0 >1@>1:8 40=8E ?@> 2ABC?=8:V2 B0 ABC45=BV2 70:;04V2 
>A2VB8. #@>B5 45O:V ?@>3@0<=V 70A>18 4;O 715@V30==O B0 >1@>1:8 40=8E ?@> 
2ABC?=8:V2 B0 ABC45=BV2 70:;04V2 >A2VB8 <>6CBL 1CB8 <5=H 3=CG:8<8 C 
2V4=>H5==V 4> A?5F8DVG=8E ?>B@51 :>=:@5B=>3> >A2VB=L>3> 70:;04C. �>=8 
<>6CBL =5 2@0E>2C20B8 C=V:0;L=V 28<>38 01> ?@>F54C@8 2ABC?=>3> ?@>F5AC 
45O:8E 70:;04V2 >A2VB8. �@V< B>3>, ?@8 28:>@8AB0==V B0:>3> ?@>3@0<=>3> 
70157?5G5==O VA=CT 703@>70 =5A0=:FV>=>20=>3> 4>ABC?C 4> >A>18AB8E 40=8E 
2ABC?=8:V2. /:I> ?@>3@0<=0 A8AB5<0 =5 70157?5G5=0 =0;56=8< @V2=5< 
157?5:8, <>65 AB0B8AO 28BV: GCB;82>W V=D>@<0FVW. � <5B>N 7<5=H5==O @878:V2 
F8E =54>;V:V2, 206;82> 2818@0B8 =04V9=5 ?@>3@0<=5 70157?5G5==O 01> 
@>7@>1;OB8 2;0A=5 ?@>3@0<=5 70157?5G5==O, 24>A:>=0;N20B8 70E>48 157?5:8 
B0 =04020B8 4>AB0B=N ?V43>B>2:C ?5@A>=0;C. �@V< B>3>, 206;828< T, I>1 
2V4?>2V4=0 ?@>3@0<=0 A8AB5<0 2V4?>2V40;0 :>=:@5B=8< ?>B@510< B0 28<>30< 
:>=:@5B=>3> 70:;04C >A2VB8. &><C 0:BC0;L=>N T @>7@>1:0 ?@>3@0<=>3> 
70157?5G5==O 4;O 715@V30==O B0 >1@>1:8 40=8E ?@> 2ABC?=8:V2 C 70:;048 
>A2VB8. 

%D>@<C;L>20=> DC=:FV>=0;L=V 28<>38 4> ?@>3@0<=>3> 70157?5G5==O 
4;O 715@V30==O B0 >1@>1:8 40=8E ?@> 2ABC?=8:V2 C 70:;048 >A2VB8. 

�;O @50;V70FVW ?@>3@0<=>3> 70157?5G5==O 4;O 715@V30==O B0 >1@>1:8 
40=8E ?@> 2ABC?=8:V2 C 70:;048 >A2VB8 >1@0=> <>2C ?@>3@0<C20==O Python, 
O:0 T <>2>N 7030;L=>3> ?@87=0G5==O 28A>:>3> @V2=O B0 E0@0:B5@87CTBLAO 
A2>TN 7@>7C<V;VABN V ?@>AB>B>N A8=B0:A8AC. 

�;O AB2>@5==O ?@>3@0<=>3> 70157?5G5==O 4;O 715@V30==O B0 >1@>1:8 
40=8E ?@> 2ABC?=8:V2 C 70:;048 >A2VB8 >1@0=> D@59<2>@: Django, I> T 
28A>:> DC=:FV>=0;L=8< 251D@59<2>@:><, @>7@>1;5=8< =0 <>2V 
?@>3@0<C20==O Python 4;O H284:>3> AB2>@5==O 5D5:B82=8E B0 GVB:> 
AB@C:BC@>20=8E 25170AB>AC=:V2. 

$>7@>1;5=> AB@C:BC@C ?@>3@0<=>3> 70157?5G5==O 4;O 715@V30==O B0 
>1@>1:8 40=8E ?@> 2ABC?=8:V2 C 70:;048 >A2VB8. �87=0G5=>, I> AB@C:BC@0 
?@>3@0<=>3> 70157?5G5==O 4;O 715@V30==O B0 >1@>1:8 40=8E ?@> 2ABC?=8:V2 C 
70:;048 >A2VB8 A:;040TBLAO 7 :;VT=BAL:>W B0 A5@25@=>W G0AB8=. 



250 

$>7@>1;5=> 107C 40=8E ?@>3@0<=>3> 70157?5G5==O 4;O 715@V30==O B0 
>1@>1:8 40=8E ?@> 2ABC?=8:V2 C 70:;048 >A2VB8 2V4>1@060T :>=F5?BC0;L=V 
72'O7:8 <V6 >1@0=8<8 5;5<5=B0<8 C 2V4?>2V4=V9 ?@54<5B=V9 >1;0ABV. 
�87=0G5=>, I> >A=>2=8<8 ACB=>ABO<8 1078 40=8E T B0:V: 2ABC?=8: (Entrant), 
>?V:C=, A5@B8DV:0B, 70:;04 >A2VB8, @57C;LB0B 5:70<5=C, :>?VO 4>:C<5=BC, 
:20;VDV:0FVO, 70O20 ?@> 2ABC? B0 V=HV. 

$>7@>1;5=> ?@>3@0<=5 70157?5G5==O 4;O 715@V30==O B0 >1@>1:8 40=8E 
?@> 2ABC?=8:V2 C 70:;048 >A2VB8.  

"?8A0=> >A>1;82>ABV @50;V70FVW ?@>3@0<=>3> 70157?5G5==O 4;O 
715@V30==O B0 >1@>1:8 40=8E ?@> 2ABC?=8:V2 C 70:;048 >A2VB8. �8:>=0=> 
?@>T:BC20==O V=B5@D59AC 270T<>4VW :>@8ABC20G0 7 ?@>3@0<=8< 70157?5G5==O< 
4;O 715@V30==O B0 >1@>1:8 40=8E ?@> 2ABC?=8:V2 C 70:;048 >A2VB8. 

�8:>=0=> B5ABC20==O @>7@>1;5=>3> ?@>3@0<=>3> 4;O 715@V30==O B0 
>1@>1:8 40=8E ?@> 2ABC?=8:V2 C 70:;048 >A2VB8. $57C;LB0B8 B5ABC20==O 
?@>3@0<=>3> 70157?5G5==O ?>:070;8, I> @>7@>1;5=0 ?@>3@0<0 4>72>;OT 
70157?5G8B8 02B><0B870FVN ?@>F5AV2, ?>29O70=8E 7V 715@V30==O< B0 >1@>1:>N 
40=8E ?@> 2ABC?=8:V2 C 70:;048 >A2VB8. 

 

 

'�� 004 
�>ABN:>2 �.�.1, �09:> &.�.2 
1 ABC4. 3@. �!&-121A? !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

�"%&.�"� �.�., ����" &.�. 
#$"�$� !� �����#�+�!!/ ���%��&' ��/ �� "���!, 

��%"��� �!�����'��,!"�" ��)�%&' 

"19T:B 4>A;V465==O 3 ?@>F5A @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O 
B>@3V2;V G5@57 �=B5@=5B. 

#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O 70<>2;5=L 70A>1V2 
V=482V4C0;L=>3> 70E8ABC. 

 5B0 @>1>B8 3 @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 4;O 251A09BC 4;O 
70<>2;5=L 70A>1V2 V=482V4C0;L=>3> 70E8ABC. 

� E>4V @>1>B8 1C;> ?@>0=0;V7>20=> B0 4>A;V465=> ?@>F5A @>7@>1:8 
?@>3@0<=>3> 70157?5G5==O 4;O B>@3V2;V G5@57 �=B5@=5B.  

�V47=0G5=>, I> 70A>18 V=482V4C0;L=>3> 70E8ABC ?@54AB02;ONBL A>1>N 
>4O3, O:89 ?@87=0G5=89 4;O 70E8ABC >G59, 3>;>28, 2CE, @C:, 48E0;L=8E 
H;OEV2, BV;0 V =V3, B0 O:89 28:>@8AB>2CTBLAO 4;O 7<5=H5==O @878:C 
B@02<C20==O B0 V=DV:C20==O, <V=V<V7CNG8 EV<VG=V, 1V>;>3VG=V V DV78G=V 
703@>78. �;O @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O >1;V:C B0 ?@>406C 
70A>1V2 V=482V4C0;L=>3> 70E8ABC 206;82> @>7C<VB8 :;0A8DV:0FVN ���. 
�V47=0G5=>, I> 4;O 287=0G5==O =5>1EV4=>ABV 28:>@8AB0==O :>=:@5B=8E 284V2 



251 

��� 206;82> ?@>25AB8 0=0;V7 @878:V2 7 28:>@8AB0==O< A?5FV0;L=>3> 
?@>3@0<=>3> 70157?5G5==O. #@>3@0<=5 70157?5G5==O 4;O ?@>406C B0 ?>40==O 
V=D>@<0FVW ?@> ��� ?>28==> AB2>@N20B8 F8D@>289 ?@>ABV@ 4;O A?5FV0;VABV2 7 
157?5:8 B0 ?@0FV2=8:V2, A?@O<>20=89 =0 70157?5G5==O 157?5:8 ���. 
�V47=0G5=>, I> ?@>406 70A>1V2 V=482V4C0;L=>3> 70E8ABC G5@57 �=B5@=5B 
<03078=8 T ?>H8@5=>N B0 7@CG=>N ?@0:B8:>N, 7>:@5<0 2 :>=B5:ABV ACG0A=8E 
B5=45=FV9 >=;09= B>@3V2;V, I> 4>72>;OT :;VT=B0< ;53:> >B@8<0B8 =5>1EV4=V 
70A>18 157?5:8, 7@CG=> ?>@V2=N20B8 FV=8 B0 2818@0B8 B>20@8 7 @V7=8E 
A?5FV0;V7>20=8E <03078=V2. "?8A0=> :;NG>2V E0@0:B5@8AB8:8 �=B5@=5B 
<03078=V2 4;O ?@>406C B0 ?>40==O V=D>@<0FVW ?@> ���. 

�0 @57C;LB0B0<8 ?@>2545=>3> 0=0;V7C 7@>1;5=> 28A=>2>:, I> C =0H G0A 
VA=CT 4>A8BL 1030B> ?@>3@0<=8E 70A>1V2 4;O 70<>2;5=L 70A>1V2 
V=482V4C0;L=>3> 70E8ABC. #@>B5 45O:V ?@>3@0<=V 70A>18 4;O 70<>2;5=L 70A>1V2 
V=482V4C0;L=>3> 70E8ABC <>6CBL <VAB8B8 =5?>2=C 01> =54>AB>2V@=C 
V=D>@<0FVN ?@> ���, I> <>65 ?@8725AB8 4> =5?>@>7C<V=L ?@8 281>@V B0 
:C?V2;V ���. �5O:5 ?@>3@0<=5 70157?5G5==O C 283;O4V 251A09BV2 �=B5@=5B 
<03078=V2 7 ?@>406C ��� <>65 <VAB8B8 =54>AB0B=L> GVB:V G8 =5?@02482V 
D>B>3@0DVW ���, I> <>65 A?@8G8=8B8 @>71V6=VABL <V6 >GV:C20==O<8 ?>:C?FV2 
B0 @50;L=VABN B>20@C. �@V< B>3>, 45O:V 251A09B8 �=B5@=5B <03078=V2 7 ?@>406C 
��� E0@0:B5@87CNBLAO ?>30=>N =02V30FVTN B0 =57@CG=8< :>@8ABC20FL:8< 
V=B5@D59A><, I> CA:;04=NT ?@>F5A @>1>B8 :>@8ABC20G0 7 2V4?>2V4=8< 
?@>3@0<=8< 70157?5G5==O<. &><C 0:BC0;L=>N T @>7@>1:0 ?@>3@0<=>3> 
70157?5G5==O 251A09BC 4;O 70<>2;5=L 70A>1V2 V=482V4C0;L=>3> 70E8ABC. 

%D>@<C;L>20=> DC=:FV>=0;L=V 28<>38 4> ?@>3@0<=>3> 70157?5G5==O 
251A09BC 4;O 70<>2;5=L 70A>1V2 V=482V4C0;L=>3> 70E8ABC. 

�;O @50;V70FVW ?@>3@0<=>3> 70157?5G5==O 251A09BC 4;O 70<>2;5=L 
70A>1V2 V=482V4C0;L=>3> 70E8ABC <>2C ?@>3@0<C20==O Php, O:0 T >4=VTN 7 
=091V;LH H8@>:> 28:>@8AB>2C20=8E <>2 ?@>3@0<C20==O 7024O:8 A2>W9 
?@>AB>BV 28:>@8AB0==O, 3=CG:>ABV B0 0:B82=V9 A?V;L=>BV. 

�;O AB2>@5==O ?@>3@0<=>3> 70157?5G5==O 251A09BC 4;O 70<>2;5=L 
70A>1V2 V=482V4C0;L=>3> 70E8ABC >1@0=> A5@54>28I5 @>7@>1:8 PhpStorm, I> T 
:@>A?;0BD>@<5==8< V=B53@>20=8< A5@54>28I5< @>7@>1:8 4;O <>28 
?@>3@0<C20==O PHP V 4>72>;OT :>@8ABC20G0< AB2>@N20B8, @5403C20B8, 
0=0;V7C20B8, B5ABC20B8 B0 =0;03>46C20B8 PHP-:>4 =0 @V7=8E ?;0BD>@<0E. 

$>7@>1;5=> ?@>3@0<=5 70157?5G5==O 251A09BC 4;O 70<>2;5=L 70A>1V2 
V=482V4C0;L=>3> 70E8ABC.  

�4V9A=5=> B5ABC20==O @>7@>1;5=>3> ?@>3@0<=>3> 70157?5G5==O 251A09BC 
4;O 70<>2;5=L 70A>1V2 V=482V4C0;L=>3> 70E8ABC. 

�0?@>?>=>20=> AB@C:BC@C ?@>3@0<=>3> 70157?5G5==O 251A09BC 4;O 
70<>2;5=L 70A>1V2 V=482V4C0;L=>3> 70E8ABC. �87=0G5=>, I> ?@>3@0<=5 



252 

70157?5G5==O 251A09BC 4;O 70<>2;5=L 70A>1V2 V=482V4C0;L=>3> 70E8ABC 
70A=>20=> =0 :;VT=B-A5@25@=V9 0@EVB5:BC@V. 

$>7@>1;5=> 107C 40=8E ?@>3@0<=>3> 70157?5G5==O 251A09BC 4;O 
70<>2;5=L 70A>1V2 V=482V4C0;L=>3> 70E8ABC, O:0 2V4>1@060T :>=F5?BC0;L=V 
72'O7:8 <V6 >1@0=8<8 5;5<5=B0<8 C ?@54<5B=V9 >1;0ABV 7 ?@>406C ���. 
�87=0G5=>, I> >A=>2=8<8 ACB=>ABO<8 1078 40=8E T B0:V: �0A>18 
V=482V4C0;L=>3> 70E8ABC, �>@8ABC20GV, �0<>2;5==O ���, �0B53>@VW ���, 
�V43C:8, !>28=8 B0 V=HV. 

"?8A0=> DC=:FV>=C20==O ?@>3@0<=>3> 70157?5G5==O 251A09BC 4;O 
70<>2;5=L 70A>1V2 V=482V4C0;L=>3> 70E8ABC. 

"?8A0=> >A>1;82>ABV @50;V70FVW ?@>3@0<=>3> 70157?5G5==O 251A09BC 4;O 
70<>2;5=L 70A>1V2 V=482V4C0;L=>3> 70E8ABC. �8:>=0=> ?@>T:BC20==O 
V=B5@D59AC 270T<>4VW :>@8ABC20G0 7 ?@>3@0<=8< 70157?5G5==O< 251A09BC 4;O 
70<>2;5=L 70A>1V2 V=482V4C0;L=>3> 70E8ABC. 

�8:>=0=> B5ABC20==O ?@>3@0<=>3> 70157?5G5==O 251A09BC 4;O 70<>2;5=L 
70A>1V2 V=482V4C0;L=>3> 70E8ABC.  

�8O2;5=>, I> 251A09B 4;O 70<>2;5=L 70A>1V2 V=482V4C0;L=>3> 70E8ABC 
DC=:FV>=CT ?@028;L=> B0 7;03>465=>. �>=0 @50;V7CT 2AV DC=:FV>=0;L=V 
28<>38 B0 CA?VH=> 28:>=CT A2>N >A=>2=C 7040GC ?V4B@8<:8 ?@>F5AC 
70<>2;5=L 70A>1V2 V=482V4C0;L=>3> 70E8ABC. 

$>7@>1;5=5 ?@>3@0<=5 70157?5G5==O 4>72>;OT 70157?5GC20B8 
02B><0B870FVN ?@>F5AV2, ?>29O70=8E 7 ?V4B@8<:>N ?@>F5AC C?@02;V==O 
251A09B>< 4;O 70<>2;5=L 70A>1V2 V=482V4C0;L=>3> 70E8ABC. 

 

 

'�� 004 
�0B8H52 �.".1, �09:> &.�.2 
1 ABC4. 3@. �!&-120 !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

��&�,�� �."., ����" &.�. 
#$"�$� !� �����#�+�!!/  �$����"�" �'��"#���$' 

"19T:B 4>A;V465==O 3 ?@>F5A @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O 
2V4B2>@5==O <C78:8. 

#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O ?V4B@8<:8 ?@>F5AC 
2V4B2>@5==O <C78:8. 

 5B0 @>1>B8 3 @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O <5@5652>3> 
0C4V>?;5T@C. 

� E>4V 28:>=0==O @>1>B8 1C;> ?@>0=0;V7>20=> B0 4>A;V465=> ?@>F5A 
@>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O 2V4B2>@5==O <C78:8.  

�87=0G5=>, I> F8D@>289 0C4V>?@>3@020G O2;OT A>1>N 5;5:B@>==89 
?@8AB@V9, O:89 <>65 715@V30B8 B0 2V4B2>@N20B8 F8D@>2V 0C4V> D09;8. !0 



253 

2V4<V=C 2V4 ?@>3@020GV2 MP3, F8D@>2V 0C4V>?@>3@020GV <>6CBL ;53:> 
2V4B2>@N20B8 @V7=><0=VB=V 0C4V>D>@<0B8. #@>0=0;V7>20=> @V7=V B8?8 D09;V2 
0C4V>40=8E, I> >1@>1;ONBLAO 0C4V>?;5T@0<8, 7>:@5<0, 0C4V>D>@<0B8 157 
AB8A=5==O, D>@<0B8 AB8A=5=>3> 0C4V> 157 2B@0B, 0C4V>D>@<0B8 7V AB8A=5==O< 
V7 2B@0B0<8. �V47=0G5=>, I> A8AB5<8 @5:><5=40FV9 =0 >A=>2V HBCG=>3> 
V=B5;5:BC =01C20NBL 0:B82=>3> @>728B:C B0 28:>@8AB>2CNBLAO C 
?@>3@0<=><C 70157?5G5==V 0C4V>?;5T@V2. "GV:CTBLAO, I> ?>T4=0==O HBCG=>3> 
V=B5;5:BC, 70E>?;82>3> 72C:C B0 �=B5@=5BC @5G59 <>65 ?5@5B2>@8B8 
<>6;82>ABV ?@>3@0<=>3> 70157?5G5==O 0C4V>?;5T@V2, 7@>182H8 WE 1V;LH 
>A>18AB8<8, 70E>?;NNG8<8 V ?>2'O70=8<8 7 V=H8<8 B5E=>;>3VO<8. 

�0 @57C;LB0B0<8 ?@>2545=>3> 0=0;V7C 7@>1;5=> 28A=>2>:, I> C =0H G0A 
VA=CT 4>A8BL 1030B> ?@>3@0<=8E 70A>1V2 4;O 2V4B2>@5==O <C78:8. #@>B5 45O:V 
?@>3@0<=V 70A>18 4;O 2V4B2>@5==O <C78:8 <>6CBL <0B8 >1<565=V DC=:FVW, 
7>:@5<0, =5 ?V4B@8<C20B8 ?52=V D>@<0B8 D09;V2 01> =5 <0B8 @>7H8@5=8E 
=0;0HBC20=L 5:20;0975@0. �=H5 ?@>3@0<=5 70157?5G5==O 0C4V>?;5T@V2 <>65 
28<030B8 25;8:C :V;L:VABL A8AB5<=8E @5AC@AV2, I> <>65 ?@8725AB8 4> 
A?>2V;L=5==O @>1>B8 :><?'NB5@0 01> <>1V;L=>3> ?@8AB@>N. �5O:V 
0C4V>?;5T@8 <>6CBL =5 ?V4B@8<C20B8 ?52=V 0C4V>:>45:8 01> :>=B59=5@8, I> 
<>65 ?@8725AB8 4> =5<>6;82>ABV 2V4B2>@5==O ?52=8E 0C4V>D09;V2 157 
?>?5@54=L>3> :>=25@BC20==O. &><C 0:BC0;L=>N T @>7@>1:0 ?@>3@0<=>3> 
70157?5G5==O <5@5652>3> 0C4V>?;5T@C.  

%D>@<C;L>20=> DC=:FV>=0;L=V 28<>38 4> ?@>3@0<=>3> 70157?5G5==O 
<5@5652>3> 0C4V>?;5T@C. 

�;O @50;V70FVW ?@>3@0<=>3> 70157?5G5==O <5@5652>3> 0C4V>?;5T@C 
>1@0=> <>2C ?@>3@0<C20==O Java, O:0 2V4@V7=OTBLAO GVB:8< V ?@>AB8< 
A8=B0:A8A><, <0T 25;8:C :V;L:VABL 1V1;V>B5: 4;O @>1>B8 7 0C4V> D09;0<8 B0 
4>72>;OT AB2>@N20B8 ?@>3@0<=5 70157?5G5==O 4;O @>1>B8 ?V4 :5@C20==O< 
@V7=8E >?5@0FV9=8E A8AB5<. 

�;O AB2>@5==O ?@>3@0<=>3> 70157?5G5==O <5@5652>3> 0C4V>?;5T@C 
>1@0=> A5@54>28I5 @>7@>1:8 Android Studio, I> T 157:>HB>2=8< 
V=B53@>20=8< A5@54>28I5< @>7@>1:8 4;O ?;0BD>@<8 Android, �@C=BCTBLAO =0 
IntelliJ IDEA, <VAB8BL C A>1V Android SDK B0 T 5D5:B82=>N ?;0BD>@<>N 4;O 
@>7@>1:8 B0 B5ABC20==O Android-70AB>AC=:V2. 

$>7@>1;5=> ?@>3@0<=5 70157?5G5==O <5@5652>3> 0C4V>?;5T@C.  
�0?@>?>=>20=> AB@C:BC@C ?@>3@0<=>3> 70157?5G5==O <5@5652>3> 

0C4V>?;5T@C. �87=0G5=>, I> >A=>2=8<8 :;0A0<8 ?@>3@0<=>3> 70157?5G5==O 
<5@5652>3> 0C4V>?;5T@C T: Radio_stant (:;0A 4;O @>1>B8 7 @04V>AB0=FVO<8, O:V 
<>65 ?@>A;CE>2C20B8 :>@8ABC20G), DatabaseHelper (4>?><V6=89 :;0A 4;O 
@>1>B8 7 107>N 40=8E), Rec_func_list (:;0A 4;O @>1>B8 7V A?8A:>< C;N1;5=8E 
@04V>AB0=FV9 :>@8ABC20G0), MainActivity (:;0A, I> T 107>28<, B0 <VAB8BL 



254 

>A=>2=89 ?@>3@0<=89 :>4), StantAdapter (:;0A 4;O @>1>B8 7 2V7C0;L=8<8 
A?8A:0<8 <C78G=8E :><?>78FV9 01> @04V>AB0=FV9). 

$>7@>1;5=> 107C 40=8E ?@>3@0<=>3> 70157?5G5==O <5@5652>3> 
0C4V>?;5T@C, O:0 2V4>1@060T :>=F5?BC0;L=V 72'O7:8 <V6 >1@0=8<8 5;5<5=B0<8 
C 2V4?>2V4=V9 ?@54<5B=V9 >1;0ABV. �87=0G5=>, I> >A=>2=8<8 ACB=>ABO<8 1078 
40=8E ?@>3@0<=>3> 70157?5G5==O <5@5652>3> 0C4V>?;5T@C T B0:V: 04@5A0 
(adress 3 4;O 715@565==O V=D>@<0FVW ?@> @04V>AB0=FVN, 7>:@5<0, V=D>@<0FVW 
?@> WW V45=B8DV:0B>@, <>2C, =072C, URL), @5:><5=4>20=V (recommend 3 4;O 
715@565==O V=D>@<0FVW ?@> @5:><5=4>20=V @04V>AB0=FVW), C;N1;5=V (favorite 3 
4;O 715@565==O V=D>@<0FVW ?@> C;N1;5=V @04V>AB0=FVW), @5:><5=4>20=V 4;O 
4>4020==O (recommend_function 3 A?8A>: AB0=FV9, O:V 70AB>AC=>: 1C45 
@5:><5=4C20B8 :>@8ABC20GC, V O:V 2V= I5 =5 4>402 4> A2>WE A?8A:V2). 

"?8A0=> DC=:FV>=C20==O ?@>3@0<=>3> 70157?5G5==O <5@5652>3> 
0C4V>?;5T@C. 

"?8A0=> >A>1;82>ABV @50;V70FVW ?@>3@0<=>3> 70157?5G5==O <5@5652>3> 
0C4V>?;5T@C. �8:>=0=> ?@>T:BC20==O V=B5@D59AC 270T<>4VW :>@8ABC20G0 7 
?@>3@0<=8< 70157?5G5==O< <5@5652>3> 0C4V>?;5T@C. 

�8:>=0=> B5ABC20==O @>7@>1;5=>3> ?@>3@0<=>3> 70157?5G5==O 
<5@5652>3> 0C4V>?;5T@C. $57C;LB0B8 B5ABC20==O ?@>3@0<=>3> 70157?5G5==O 
?>:070;8, I> @>7@>1;5=0 ?@>3@0<0 4>72>;OT 70157?5G8B8 02B><0B870FVN 
?@>F5AV2, ?>29O70=8E 7 ?V4B@8<:>N @>1>B8 <5@5652>3> 0C4V>?;5T@C. 

�0;C7L 28:>@8AB0==O 3 ?@>3@0<=V 70A>18 4;O ?V4B@8<:8 ?@>F5AC 
2V4B2>@5==O <C78:8. 

 

 

'�� 004 
#@>:>?>28G �.%.1, �09:> &.�.2 
1 ABC4. 3@. �!&-120 !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

#$"�"#"��+ �.%., ����" &.�. 
#$"�$� !� �����#�+�!!/ #��&$� �� ��/  "!�&"$�!�' 

!�%�!�*�"!"��!�) % �&&������- 

"19T:B 4>A;V465==O 3 ?@>F5A @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O 
5:>;>3VG=>3> <>=VB>@8=3C. 

#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O 5:>;>3VG=>3> <>=VB>@8=3C. 
 5B0 @>1>B8 3 @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 4;O <>=VB>@8=3C 

=5A0=:FV>=>20=8E A<VBBT720;8I. 
� E>4V 28:>=0==O @>1>B8 1C;> ?@>0=0;V7>20=> B0 4>A;V465=> ?@>F5A 

@>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O 5:>;>3VG=>3> <>=VB>@8=3C.  
�V47=0G5=>, I> 5:>;>3VG=89 <>=VB>@8=3 T V=AB@C<5=B><, I> 

28:>@8AB>2CTBLAO 4;O >FV=:8 C<>2 B0 B5=45=FV9 2 ?@8@>4=><C A5@54>28IV, 



255 

=040==O V=D>@<0FVW 4;O ?V4B@8<:8 D>@<C;N20==O B0 2?@>20465==O ?>;VB8:8, 
0 B0:>6 4;O 72VBC20==O ?5@54 =0FV>=0;L=8<8 C@O40<8, <V6=0@>4=8<8 
>@30=V70FVO<8 B0 3@><04AL:VABN. �06;828< T 28:>@8AB0==O ?@>3@0<=>3> 
70157?5G5==O <>=VB>@8=3C 2V4E>4V2, 7>:@5<0, 2V4AB565==O A<VBBT720;8I. 
�V47=0G5=>, I> 48AB0=FV9=5 7>=4C20==O B0 28:>@8AB0==O A?5FV0;V7>20=>3> #� 
<>65 28:>=C20B8 7=0G=C @>;L C 2V4AB565==V 5:>;>3VG=8E ?@>1;5< B0 
A:;040==V 72VBV2 ?@> =8E, >A>1;82> :>;8 <5B>N T >FV=:0 2?;82C 701@C4=5==O 
=0 25;8:8E ?@>AB>@0E ?@>BO3>< B@820;8E ?5@V>4V2. "A=>2=>N <5B>N 
28:>@8AB0==O ?@>3@0<=8E 70A>1V2 5:>;>3VG=>3> <>=VB>@8=3C T 28O2;5==O 
?>B>G=>3> AB0=C ?@8@>48: O:>ABV ?>2VB@O, 2>48, �@C=BC B0 @V7=><0=VBBO 
?@8@>48. #@>0=0;V7>20=> ?5@52038 2848 B0 28:>@8AB0==O ?@>3@0<=>3> 
70157?5G5==O 5:>;>3VG=>3> <>=VB>@8=3C. �V47=0G5=>, I> ?@>3@0<=V 70A>18 
5:>;>3VG=>3> <>=VB>@8=3C <>6CBL ?V4B@8<C20B8 ?@>F5A8 ?>?5@54=L>3> 
A?>2VI5==O, I> 4>?><030NBL @53V>=0< 3>BC20B8AO 4> =09=5157?5G=VH8E 
A8BC0FV9, :@V< B>3> ?@>3@0<=V 70A>18 <>=VB>@8=3C =02:>;8H=L>3> 
A5@54>28I0 7030;>< <>6CBL =04020B8 B>G=V 40=V, I> 4>?><030NBL @V7=8< 
>@30=V70FVO< C ?@89=OBBV :@0I8E @VH5=L, A?@8ONG8 AB0;><C @>728B:C 27030;V 
B0 70E8ABC ?;0=5B8. #@>0=0;V7>20=> ?@>1;5<8, ?>2'O70=V V7 70AB>AC20==O< 
?@>3@0<=>3> 70157?5G5==O <>=VB>@8=3C =02:>;8H=L>3> A5@54>28I0. 
#@>0=0;V7>20=> ?@>F5A AB2>@5==O ?@>3@0<=>3> 70157?5G5==O 4;O @>729O70==O 
70240=L 5:>;>3VG=>3> <>=VB>@8=3C =02:>;8H=L>3> A5@54>28I0. 

�0 @57C;LB0B0<8 ?@>2545=>3> 0=0;V7C 7@>1;5=> 28A=>2>:, I> C =0H G0A 
VA=CT 4>A8BL 1030B> ?@>3@0<=8E 70A>1V2 4;O 5:>;>3VG=>3> <>=VB>@8=3C. #@>B5 
45O:V ?@>3@0<=V 70A>18 4;O ?V4B@8<:8 ?@>F5AC 5:>;>3VG=>3> <>=VB>@8=3C 
@>7@>1;5=V 157 2@0EC20==O :>=:@5B=8E ?>B@51 :>@8ABC20GV2 01> >A>1;82>AB59 
@53V>=C, I> <>65 ?@8725AB8 4> B>3>, I> ?@>3@0<0 <>65 1CB8 <5=H 
5D5:B82=>N 01> =02VBL =5?@840B=>N 4;O 28:>@8AB0==O 2 ?52=8E C<>20E. 
�5O:5 ?@>3@0<=5 70157?5G5==O 4;O 5:>;>3VG=>3> <>=VB>@8=3C G0AB> 
�@C=BCTBLAO =0 ACG0A=8E B5E=>;>3VOE, B0:8E O: 40BG8:8, AC?CB=8:>2V 40=V B0 
HBCG=89 V=B5;5:B, I> <>65 AB028B8 ?8B0==O AB>A>2=> 9>3> ABV9:>ABV B0 
5D5:B82=>ABV 2 @07V 7<V= C B5E=>;>3VG=><C A5@54>28IV. &><C 0:BC0;L=>N T 
@>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 4;O <>=VB>@8=3C =5A0=:FV>=>20=8E 
A<VBBT720;8I. 

%D>@<C;L>20=> DC=:FV>=0;L=V 28<>38 4> ?@>3@0<=>3> 70157?5G5==O 
4;O <>=VB>@8=3C =5A0=:FV>=>20=8E A<VBBT720;8I. 

�;O @50;V70FVW ?@>3@0<=>3> 70157?5G5==O 4;O <>=VB>@8=3C 
=5A0=:FV>=>20=8E A<VBBT720;8I >1@0=> <>2C ?@>3@0<C20==O JavaScript, O:0 T 
V=B5@?@5B>20=>N <>2>N ?@>3@0<C20==O 4;O AF5=0@VW2, I> ?5@5B2>@NNBLAO 2 
<0H8==89 :>4 ?V4 G0A 28:>=0==O. *O <>20 :>@8ABCTBLAO ?V4B@8<:>N 0:B82=>W 
A?V;L=>B8, O:0 ?V4B@8<CT @V7=><0=VB=V 1V1;V>B5:8 V D@59<2>@:8, 
70157?5GCNG8 4>?><>3C B0 @>72'O70==O ?@>1;5< @>7@>1=8:V2. 



256 

�;O AB2>@5==O ?@>3@0<=>3> 70157?5G5==O 4;O <>=VB>@8=3C 
=5A0=:FV>=>20=8E A<VBBT720;8I >1@0=> ?@>3@0<=C 1V1;V>B5:C React, I> =040T 
7@CG=V 70A>18 4;O @>7@>1:8 V=B5@D59AC :>@8ABC20G0, 4>72>;OT AB@C:BC@C20B8 
:>4 70 ?@8=F8?>< ?>2B>@=>3> 28:>@8AB0==O, ?V4B@8<CT <>4C;L=89 ?V4EV4 4> 
@>7@>1:8. �V1;V>B5:0 React 28:>@8AB>2CT GVB:89 ?>BV: 40=8E, I> ?>;53HCT 
:5@C20==O AB0=>< ?@>3@0<8 B0 70157?5GCT ?5@5410GC20=VABL B0 7@>7C<V;VABL 
:>4C. 

$>7@>1;5=> ?@>3@0<=5 70157?5G5==O 4;O <>=VB>@8=3C =5A0=:FV>=>20=8E 
A<VBBT720;8I 70 4>?><>3>N <>28 ?@>3@0<C20==O JavaScript, 1V1;V>B5:8 React 
B0 A8AB5<0 :5@C20==O 1070<8 40=8E MongoDb. 

�0?@>?>=>20=> AB@C:BC@C ?@>3@0<=>3> 70157?5G5==O 4;O <>=VB>@8=3C 
=5A0=:FV>=>20=8E A<VBBT720;8I.  

$>7@>1;5=> 107C 40=8E ?@>3@0<=>3> 70157?5G5==O 4;O <>=VB>@8=3C 
=5A0=:FV>=>20=8E A<VBBT720;8I, O:0 2V4>1@060T :>=F5?BC0;L=V 72'O7:8 <V6 
>1@0=8<8 5;5<5=B0<8 C 2V4?>2V4=V9 ?@54<5B=V9 >1;0ABV. �87=0G5=>, I> 
>A=>2=8<8 ACB=>ABO<8 1078 40=8E T B0:V: :>@8ABC20G ?@>3@0<8; :0@B8, 45 
@>7B0H>20=> <VB:8 B0 :>@>B:C V=D>@<0FVN ?@> =5A0=:FV>=>20=V 
A<VBBT720;8I0; <VAB0, O:V ?V440NBLAO 5:>;>3VG=><C <>=VB>@8=3C; >@30=V70FVW, 
I> <>6CBL 1CB8 704VO=V 4;O ;V:2V40FVW =0A;V4:V2 @>7B0HC20==O 
=5A0=:FV>=>20=8E A<VBBT720;8I. 

"?8A0=> DC=:FV>=C20==O ?@>3@0<=>3> 70157?5G5==O 4;O <>=VB>@8=3C 
=5A0=:FV>=>20=8E A<VBBT720;8I. 

"?8A0=> >A>1;82>ABV @50;V70FVW ?@>3@0<=>3> 70157?5G5==O 4;O 
<>=VB>@8=3C =5A0=:FV>=>20=8E A<VBBT720;8I. �8:>=0=> ?@>T:BC20==O 
V=B5@D59AC 270T<>4VW :>@8ABC20G0 7 ?@>3@0<=8< 70157?5G5==O< 4;O 
<>=VB>@8=3C =5A0=:FV>=>20=8E A<VBBT720;8I. 

�8:>=0=> B5ABC20==O @>7@>1;5=>3> ?@>3@0<=>3> 70157?5G5==O 4;O 
<>=VB>@8=3C =5A0=:FV>=>20=8E A<VBBT720;8I. $57C;LB0B8 B5ABC20==O 
?@>3@0<=>3> 70157?5G5==O ?>:070;8, I> @>7@>1;5=0 ?@>3@0<0 4>72>;OT 
70157?5G8B8 02B><0B870FVN ?@>F5AV2, ?>29O70=8E 7 ?V4B@8<:>N ?@>F5AC 
<>=VB>@8=3C =5A0=:FV>=>20=8E A<VBBT720;8I. 

�0;C7L 28:>@8AB0==O 3 5:>;>3VG=89 <>=VB>@8=3. 
 

 

 

 

 

 

 

 

 



257 

'�� 004 
�0=>H5=:> #.".1, �09:> &.�.2 
1 ABC4. 3@. �!&-223< !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

��!",�!�" #."., ����" &.�. 
�"%�����!!/ &� #$"�$� !� $������*�/  �&"��� ��)�%&' 

#$"�$� !"�" �����#�+�!!/ ��� $�(��&"$�!�' 

"19T:B 4>A;V465==O 3 ?@>F5A @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O 
70E8ABC V=B5;5:BC0;L=>W 2;0A=>ABV C AD5@V @>7@>1:8 ?@>3@0<=>3> 
70157?5G5==O.  

#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O 70E8ABC ?@>3@0<=>3> 
70157?5G5==O 2V4 @5D0:B>@V=3C. 

 5B0 @>1>B8 3 4>A;V465==O <5B>4V2 70E8ABC ?@>3@0<=>3> 70157?5G5==O 
2V4 @5D0:B>@8=3C B0 @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 4;O 70E8ABC 
?@>3@0<=>3> :>4C 2V4 4>A;V465==O B0 0=0;V7C.  

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 ?@>3@0<C20==O C, 
A5@54>28I5 @>7@>1:8 Gedit, 2V4;04G8: Valgrind. 

� E>4V 28:>=0==O @>1>B8 1C;> @>7@>1;5=> 02B><0B87>20=89 0;3>@8B< 
>1DCA:0FVW ?@>3@0<=>3> :>4C.  

�0 ?@87=0G5==O< 0;3>@8B< A?@O<>20=89 4>?><>3B8 @>7@>1=8:0< 
?@>3@0<=>3> 70157?5G5==O 70E8AB8B8 WE V=B5;5:BC0;L=C 2;0A=VABL, 0 A0<5 
?@>3@0<=89 :>4. � O:>ABV "% 4;O @>1>B8 0;3>@8B<C >1@0=> GNU/Linux. 

�=B5;5:BC0;L=0 2;0A=VABL <0T H8@>:5 ?>H8@5==O 7024O:8 �=B5@=5BC, 
=5@V4:V 28?04:8 @>7:@040==O, <>48DV:0FVW V ?V4<V=8 ?>E>465==O 2;0A=>ABV. 
#@>3@0<=5 70157?5G5==O, O: D>@<0 V=B5;5:BC0;L=>W 2;0A=>ABV, 4>A8BL G0AB> 
?@54AB02;OT V=B5@5A 4;O H0E@0W2. ,0E@0W <0NBL =0 <5BV @>7?>2AN465==O 
GC6>3> ?@>3@0<=>3> :>4C, HC:0NBL ?><8;:8 C 28EV4=><C :>4V 4;O ?>40;LH>W 
WE 5:A?;C0B0FVW B0 A0<>71030G5==O, B>I>. �;O 70?>1V30==O H0E@09AL:8< 
AE5<0<, I> <0NBL =0 <5BV 4>A;V465==O B0 @>7?>2AN465==O GC6>3> 
?@>3@0<=>3> :>4C VA=CNBL 02B><0B87>20=V 0;3>@8B<8 ?5@5B2>@5==O 
?@>3@0<=>3> :>4C C A:;04=89 B5:AB 4;O @>7C<V==O O: ;N48=>N B0: V 
:><?9NB5@>< 157 2B@0B8 DC=:FV>=0;L=>ABV, O:V =07820NBLAO >1DCA:0FVTN. 

�;3>@8B<8 >1DCA:0FVV ?@87=0G5=V 4;O 70E8ABC ?@>3@0<=>3> 28EV4=>3> 
:>4C 2V4 4>A;V465==O. 

�0 @57C;LB0B0<8 ?@>2545=>3> 0=0;V7C 7@>1;5=> 28A=>2>:, I> VA=CT 
1030B> ?@>3@0<=8E 70A>1V2 4;O 70E8ABC ?@>3@0<=>3> :>4C 2V4 @5D0:B>@8=30 
<5B>4>< >1DCA:0FVW. 

#@>B5 45O:V VA=CNGV ?@>3@0<=V 70A>18 <>6CBL 1CB8 AE8;L=V 4> 
B5E=VG=8E 71>W2, I> <>65 =530B82=> 2?;8=CB8 =0 ?@>F5A 70E8ABC. 

&><C 0:BC0;L=>N T @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 4;O  70E8ABC 
?@>3@0<=>3> :>4C 2V4 AB0B8G=>3> 0=0;V7C B0 @5D0:B>@8=3C 70 4>?><>3>N 



258 

>1DCA:0FVW. %D>@<C;L>20=> DC=:FV>=0;L=V 28<>38 4> ?@>3@0<=>3> 
70157?5G5==O.  

� O:>ABV A5@54>28I0 @>7@>1:8 >1@0=> gedit 7 2V4;04G8:>< valgrind. � 
O:>ABV <>28 ?@>3@0<C20==O ?@>T:BC >1@0=> % 3 :><?V;NT<C <>2C, 
<0:A8<0;L=> ?>4V1=> A2>W<8 V=AB@C:FVO<8 4> "% Linux. 

�C;> @>73;O=CB> >A=>2=V DC=:FVW, 28:>@8AB0=V C ?@>3@0<V. &0:>6  
>?8A0=> ;>3VG=C AB@C:BC@C B0 ?>@O4>: 28:>=0==O DC=:FV9 0;3>@8B<C. 

�C;> @>73;O=CB> ?@87=0G5==O, C<>28 70AB>AC20==O ?@>3@0<8, A?8A>: 
:><?>=5=BV2 ## B0 WE >?8A, A?>AV1 725@B0==O 4> ?@>3@0<8, ?V43>B>2:C 
?@>3@0<8 4> 70?CA:C, 2EV4=V B0 28EV4=V 40=V V ?>2V4><;5==O ?@> ?><8;:8.  

' @0<:0E @>1>B8 1C;8 28:>=0=V =0ABC?=V :@>:8: 
?@>2545=> 0=0;V7 ?@54<5B=>W >1;0ABV 7 ?>G0B:C 28=8:=5==O >1DCA:0FVW 

B0 52>;NFVN 0;3>@8B<V2; 
287=0G5=> AB@C:BC@C B0 DC=:FVW 0;3>@8B<C, I> @>7@>1;NTBLAO B0 >1@0=> 

A5@54>28I5 B0 V=AB@C<5=B8 @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O; 
@>7@>1;5=> 0;3>@8B< >1DCA:0FVW, 9>3> DC=:FVW B0 <5B>48 H8D@C20==O, 

0;3>@8B< ?5@52V@5=> =0 ABV9:VABL 4> AB0B8G=>3> 0=0;V7C; 
A?@>T:B>20=> A8AB5<C 270T<>4VW 0;3>@8B<C 7 D09;0<8 G5@57 V=B5@D59A 

:><0=4=>W AB@>:8; 
?@>0=0;V7>20=> @57C;LB0B8 @>1>B8 ?@>3@0<8. 
$>7@>1;5=> ?@>3@0<=5 70157?5G5==O 4;O  70E8ABC ?@>3@0<=>3> 

70157?5G5==O 2V4 AB0B8G=>3> 0=0;V7C B0 @5D0:B>@8=3C 70 4>?><>3>N 
0;3>@8B<C >1DCA:0FVW.  

#@0:B8G=0 FV==VABL @>1>B8 ?>;O30T C @>7@>1FV ?@>3@0<=>3> 
70157?5G5==O, I> 70157?5GCT 70E8AB ?@>3@0<=>3> :>4C 2V4 4>A;V465==O. 

#@>2545=> B5ABC20==O @>7@>1;5=>3> ?@>3@0<=>3> 70157?5G5==O, O:5 
?>:070;> 28A>:C =04V9=VABL B0 AB01V;L=VABL ?@>3@0<=>3> ?@>4C:BC. 

$57C;LB0B>< @>1>B8 22060TBLAO @>7@>1:0 02B><0B87>20=>3> 0;3>@8B<C 
>1DCA:0FVW 4;O ?@>3@0<=>3> :>4C % 157 2B@0B8 DC=:FV>=0;C :>4C. 

�0;C7L 28:>@8AB0==O 3 @>7@>1:0 B0 70E8AB ?@>3@0<=>3> 70157?5G5==O. 
 

 

'�� 004 
�@52F>20 ".�.1, �09:> &.�.2 
1 ABC4. 3@. �!&-123< !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

�$��*"�� ".�., ����" &.�. 
�"%�����!!/ &� $������*�/  �&"��� #��!'��!!/ 

!��+��,!"�" #$"*�%' 

"19T:B 4>A;V465==O 3 ?@>F5A @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O 
C?@02;V==O =02G0;L=8< ?@>F5A><. 



259 

#@54<5B 4>A;V465==O 3 <5B>48 B0 ?@>3@0<=V 70A>18 4;O ?;0=C20==O 
=02G0;L=>3> ?@>F5AC. 

 5B0 @>1>B8 3 4>A;V465==O <5B>4V2 B0 @>7@>1:0 ?@>3@0<=>3> 
70157?5G5==O 4;O ?;0=C20==O =02G0;L=>3> ?@>F5AC.  

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18:, <5B>4 ?;0=C20==O =0G0;L=>3> 
?@>F5AC, D@59<2>@: Vue.js, <>20 ?@>3@0<C20==O Node.js, <>20 @>7<VB:8 
HTML, B01;8FO :0A:04=8E AB8;V2 CSS, 1070 40=8E MongoDB, A5@54>28I5 
@>7@>1:8 Visual Studio Code. 

� E>4V 28:>=0==O @>1>B8 1C;> ?@>0=0;V7>20=> B0 4>A;V465=> <5B>48 
?;0=C20==O =02G0;L=8< ?@>F5A>< B0 AB2>@5=> A8AB5<C C?@02;V==O 
=02G0;L=8< ?@>F5A><. 

�C;8 @>73;O=CBV >A=>2=V :>=F5?FVW, B5=45=FVW @>728B:C B0 ?8B0==O 
?>?C;O@=>ABV A8AB5< ?;0=C20==O =02G0;L=8< ?@>F5A><. &0:>6 28:>=0=> 
>3;O4 V 0=0;V7 ?@>3@0<=8E 0=0;>3V2, A5@54 O:8E 4;O 45B0;L=VH>3> 282G5==O 
284V;5=> B0:V A8AB5<8, O: Moodle, Google Classroom B0 Canvas. 

�;O @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O A8AB5<8 C?@02;V==O 
=02G0;L=8< ?@>F5A>< >1@0=> <>28 ?@>3@0<C20==O Vue.js B0 Node.js, O:V T 
:;NG>28<8 V=AB@C<5=B0<8 C 251@>7@>1FV. �>=8 4>72>;ONBL AB2>@N20B8 
@V7=><0=VB=V 2514>40B:8 B0 A09B8, I> 2V4?>2V40NBL ?>B@510< :>@8ABC20GV2. 

�;O AB2>@5==O A8AB5<8 ?;0=C20==O =02G0;L=8< ?@>F5A>< 1C;> >1@0=> 
A5@54>28I5 @>7@>1:8 Visual Studio Code, O:89 =040T @>7H8@5=C ?V4B@8<:C 
1030BL>< D@59<D>@:0<, B0:8< O: Vue.js B0 Node.js, >A=>2=8E B5E=>;>3V9, I> 
28:>@8AB>2CNBLAO C ?@>3@0<V, B0 T 2V4:@8B8<, ?>BC6=8< B0 157:>HB>2=8< 
V=AB@C<5=B>< 4;O @>7@>1:8. 

�0?@>?>=>20=> <5B>4 ?;0=C20==O =02G0;L=8< ?@>F5A><, O:89 107CTBLAO 
=0 0=0;V7V 40=8E ?@> ABC45=BV2, WE CA?VH=>ABV B0 28O2;5==O :;NG>28E 
?>:07=8:V2 4;O >?B8<V70FVW ?@>F5AC =02G0==O. !0 >A=>2V 40=8E ?@> 
CA?VH=VABL ?> :>6=><C ?@54<5BC 2A5@548=V :0B53>@VW >1G8A;NTBLAO A5@54=O 
>FV=:0 7 CAVE ?@54<5BV2, I> =0;560BL 4> FVTW :0B53>@VW. �;3>@8B< @>1>B8 
A8AB5<8 283;O40T B0:: 718@0NBLAO >FV=:8 7 CAVE ?@54<5BV2 C :0B53>@VW, 
>1G8A;NTBLAO A5@54=T 0@8D<5B8G=5 >FV=N20==O 4;O :>6=>3> ABC45=B0 70 
:>6=>N :0B53>@VTN ?@54<5BV2. /:I> A5@54=O >FV=:0 :0B53>@VW =86G5 ?>@>30, 
=0?@8:;04, 3,5, F5 22060TBLAO V=48:0B>@>< B>3>, I> ABC45=B ?>B@51CT 
4>40B:>2>W C2038 7 FVTW 3@C?8 ?@54<5BV2. *59 :>@4>= <>65 1CB8 3=CG:8< 
70;56=> 2V4 28<>3 >A2VB=L>3> 70:;04C. 

$57C;LB0B8 0=0;V7C 2V7C0;V7>20=V B0 ?@54AB02;5=V :>@8ABC20G52V C 
7@CG=><C D>@<0BV. �0=89 <5B>4 7>1@06CT @57C;LB0B C 283;O4V 3@0DV:V2, O:89 
=0>G=> ?>:07CT ?>B>G=89 @V25=L CA?VH=>ABV B0 >1;0ABV, O:V 28<030NBL 
?>;V?H5==O. 

�VT2VABL <5B>4C <>6=0 ?5@52V@8B8 70 4>?><>3>N 5<?V@8G=>3> 0=0;V7C 
@57C;LB0BV2 ABC45=BV2, 0;5 4;O FL>3> ?>B@V15= 45O:89 G0A. 



260 

�C;> @>7@>1;5=> AB@C:BC@C B0 >?8A0=V >A=>2=V :><?>=5=B8 ?@>3@0<=>3> 
70157?5G5==O A8AB5<8 ?;0=C20==O =02G0;L=8< ?@>F5A><. "A=>2=V <>4C;V 
A8AB5<8 2:;NG0NBL: :>@8ABC20FL:89 V=B5@D59A 251A5@2VAC, O:89 70157?5GCT 
270T<>4VN :>@8ABC20G0 7 CAV<0 DC=:FVO<8 A5@2VAC; A5@25@=C G0AB8=C, I> 
>1@>1;OT 70?8B8 2V4 V=B5@D59AC V 107C 40=8E, O:0 715@V30T V=D>@<0FVN ?@> 2AV 
?@>F5A8 B0 270T<>4VW A5@2VAC. 

"?8A0=> AE5<C DC=:FV>=C20==O 4>40B:C C?@02;V==O =02G0;L=8< 
?@>F5A><. 

�87=0G5=> >A=>2=5 ?@87=0G5==O 9 C<>28 28:>@8AB0==O A8AB5<8 
?;0=C20==O =02G0;L=>3> ?@>F5AC. 

�C;8 =02545=V >A=>2=V E0@0:B5@8AB8:8 @>7@>1;N20=>3> 4>40B:C B0 1C2 
>?8A0=89 2<VAB >A=>2=8E V=D>@<0FV9=8E 251AB>@V=>:. 

"?8A0=> AB@C:BC@=C AE5<C @>7@>1;5=>3> ?@>3@0<=>3> 70157?5G5==O. 
�C;> >?8A0=> ?@>3@0<=5 70157?5G5==O A8AB5<8 ?;0=C20==O =02G0;L=>3> 

?@>F5AC. &0:>6 1C;0 @>7@>1;5=0 V=AB@C:FVO 7 28:>@8AB0==O 4>40B:C. 
�8:>=0=> B5ABC20==O @>7@>1;5=>3> ?@>3@0<=>3> 70157?5G5==O. #VA;O 
?@>2545==O B5ABC20==O 2AB0=>2;5=>, I> A8AB5<8 ?;0=C20==O =02G0;L=8< 
?@>F5A>< 7 2?@>20465=8< <5B>4>< ?;0=C20==O =02G0;L=>3> ?@>F5AC 
?>2=VABN 2V4?>2V40T 28<>30< B5E=VG=>3> 70240==O, B0 70 @0EC=>: 
2?@>20465=>3> <5B>4C <0T ;V4CNG8 ?>:07=8:8 <5B@8: 5D5:B82=>ABV A5@54 
?@54AB02;5=8E 0=0;>3V2. 

�0;C7L 28:>@8AB0==O 3 7030;L=>>A2VB=V H:>;8, 28IV =02G0;L=V 70:;04, 
:>@?>@0B82=5 =02G0==O, >=;09=->A2VB0. 

 

 

'�� 004 
�>9GC: �.%.1, �>FC@  .�.2 
1 ABC4. 3@. �!&-121A? !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

�"�+'� �.%., �"*'$  .�. 
#$"�$� !� �����#�+�!!/ #��&$� �� ��/�,!"%&� 

$�%&"$�!' 

"19T:B 4>A;V465==O 3 ?@>F5A @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O 
?V4B@8<:8 4VO;L=>ABV 70:;04V2 E0@GC20==O. 

#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O ?V4B@8<:8 4VO;L=>ABV 
@5AB>@0=C. 

 5B0 @>1>B8 3 @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 4;O ?V4B@8<:8 
4VO;L=>ABV @5AB>@0=C. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 ?@>3@0<C20==O JavaScript, 
D@59<2>@: Angular. 



261 

� E>4V 28:>=0==O @>1>B8 1C;> ?@>0=0;V7>20=> B0 4>A;V465=> ?@>F5A 
@>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O ?V4B@8<:8 4VO;L=>ABV 70:;04V2 
E0@GC20==O.  

�87=0G5=>, I> @5AB>@0= T 70:;04>< @>74@V1=>W B>@3V2;V, 45 3>B>2V AB@028 
=040NBLAO A?>6820G0<. #@>0=0;V7>20=> ?@>F5A8 @5AB>@0==>W 4VO;L=>ABV B0 
<>6;82VABL WE 02B><0B870FVW. �V47=0G5=>, I> ?@8 @>7@>1FV ?@>3@0<=>3> 
70157?5G5==O ?V4B@8<:8 @5AB>@0==>W 4VO;L=>ABV 206;82> @>7C<VB8, I> 
:;VT=B8, O: ?@028;>, A84OBL 70 AB>;8:0<8, >DVFV0=B ?@89<0T WE 70<>2;5==O, 
?@8=>A8BL W6C, :>;8 2>=0 3>B>20, V 28AB02;OT @0EC=>: ?5@54 B8<, O: :;VT=B 
70;8H8BL 70:;04. #@>0=0;V7>20=> @V7=V B8?8 @5AB>@0==8E 70:;04V2 B0 WE 
>A>1;82>ABV. #@>0=0;V7>20=> 2848 B0 DC=:FVW ?@>3@0<=>3> 70157?5G5==O, I> 
28:>@8AB>2CNBLAO C @5AB>@0==V9 4VO;L=>ABV. �V47=0G5=>, I> C @5AB>@0==V9 
4VO;L=>ABV ?V4?@8T<AB20 28:>@8AB>2CNBL @V7=><0=VB=V ?@>3@0<=V @VH5==O 4;O 
>?B8<V70FVW ?@>F5AV2, ?V428I5==O ?@>4C:B82=>ABV, ?>;V?H5==O 2@065==O 
:;VT=BV2 B0 ?V428I5==O 5D5:B82=>ABV. &0:5 ?@>3@0<=5 70157?5G5==O 
?@87=0G5=> 4;O 4>?><>38 :>@8ABC20G0< C I>45==><C C?@02;V==V 
@5AB>@0==8< 1V7=5A><. �> ?@8:;04V2 B0:8E ?@>3@0<=8E V=AB@C<5=BV2 
2V4=>AOBLAO ?@>3@0<=V A8AB5<8 B>@3>28E B>G>:, ?@>3@0<=V A8AB5<8 
C?@02;V==O 70<>2;5==O<8, ?@>3@0<=V A8AB5<8 C?@02;V==O 270T<>2V4=>A8=0<8 
7 :;VT=B0<8 B0 :><?;5:A=V ?@>3@0<=V ?0:5B8. �V47=0G5=>, I> ?@>3@0<=0 
A8AB5<0 C?@02;V==O @5AB>@0=>< ?@54AB02;OT A>1>N B8? ?@>3@0<=>3> 
70157?5G5==O, A?5FV0;L=> @>7@>1;5=>3> 4;O 28:>@8AB0==O 2 30;C7V 
3>AB8==>ABV. "B65 ?@>3@0<=5 70157?5G5==O 4;O :5@C20==O @5AB>@0=0<8 
?@87=0G5=> 4;O 4>?><>38 <5=5465@0< B0 V=H8< ?@0FV2=8:0< @5AB>@0=C C 
28:>=0==V WE :;NG>28E 70240=L. 

�0 @57C;LB0B0<8 ?@>2545=>3> 0=0;V7C 7@>1;5=> 28A=>2>:, I> C =0H G0A 
VA=CT 4>A8BL 1030B> ?@>3@0<=8E 70A>1V2 4;O ?V4B@8<:8 4VO;L=>ABV @5AB>@0=C. 
#@>B5 2?@>20465==O ?@>3@0<=>3> 70157?5G5==O C 4VO;L=VABL @5AB>@0=C <>65 
1CB8 4>A8BL 4>@>38< 70240==O<, >A>1;82> 4;O 4@V1=8E @5AB>@0=V2. �@V< B>3>, 
<>6CBL 28=8:=CB8 ?@>1;5<8 V=B53@0FVW @5AB>@0==>3> ?@>3@0<=>3> 
70157?5G5==O 7 V=H8<8 =0O2=8< #�, I> 28:>@8AB>2CTBLAO =0 ?V4?@8T<AB2V. 
*5 ?>29O70=> 7 B8<, I> C 28?04:C, :>;8 @5AB>@0= 265 28:>@8AB>2CT V=HV 
?@>3@0<=V A8AB5<8, B0:V O: 1CE30;B5@AL:5 #� G8 #� 4;O C?@02;V==O 
?5@A>=0;><, V=B53@0FVO =>2>W ?@>3@0<8 <>65 28O28B8AO A:;04=>N V 28<030B8 
4>40B:>28E 28B@0B. �5O:V ?@>3@0<=V A8AB5<8 <>6CBL 28<030B8 28A>:>3> @V2=O 
B5E=VG=>W :><?5B5=FVW ?@0FV2=8:V2 @5AB>@0=C 4;O =0;56=>W 5:A?;C0B0FVW B0 
>1A;C3>2C20==O. �@V< B>3>, @5AB>@0=8 <>6CBL 2V4@V7=OB8AO 70 A2>W<8 
?>B@510<8 B0 ?@>F5A0<8, B><C 2V4?>2V4=5 ?@>3@0<=5 70157?5G5==O <>65 
28<030B8 V=482V4C0;L=>W =0AB@>9:8, I> <>65 1CB8 B@C4><VAB:8< 70240==O<. 
&><C 0:BC0;L=>N T @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 4;O ?V4B@8<:8 
4VO;L=>ABV @5AB>@0=C. 



262 

%D>@<C;L>20=> DC=:FV>=0;L=V 28<>38 4> ?@>3@0<=>3> 70157?5G5==O 
4;O ?V4B@8<:8 4VO;L=>ABV @5AB>@0=C. 

�;O @50;V70FVW ?@>3@0<=>3> 70157?5G5==O 4;O ?V4B@8<:8 4VO;L=>ABV 
@5AB>@0=C >1@0=> <>2C ?@>3@0<C20==O JavaScript, O:0 H8@>:> 
28:>@8AB>2CTBLAO 4;O AB2>@5==O 25170AB>AC=:V2, 2 O:>ABV 21C4>20=>W 
1@0C75@=>W <>28 4;O 4>ABC?C 4> >1'T:BV2 ?@>3@0< B0 =040T <>6;82VABL 
4>4020==O V=B5@0:B82=>ABV 4> 251AB>@V=>: C 1@0C75@0E. 

�;O AB2>@5==O ?@>3@0<=>3> 70157?5G5==O 4;O ?V4B@8<:8 4VO;L=>ABV 
@5AB>@0=C >1@0=> D@59<2>@: Angular, I> T D@59<2>@:>< V7 2V4:@8B8< 
28EV4=8< :>4><, @>7@>1;5=89 3@C?>N @>7@>1=8:V2 2V4 Google, O:89 >B@8<02 
0:B82=C ?V4B@8<:C 2V4 @>7@>1=8:V2 A?V;L=>B8 B0 ?@820B=8E :><?0=V9 B0 T 
7@CG=8< 4;O AB2>@5==O 25170AB>AC=:V2. 

�;O AB2>@5==O ?@>3@0<=>3> 70157?5G5==O 4;O ?V4B@8<:8 4VO;L=>ABV 
@5AB>@0=C >1@0=> A8AB5<C :5@C20==O 1070<8 40=8E MySQL, I> T 
28A>:>?@>4C:B82=>N B0 =04V9=>N %'�� 7 :;VT=B-A5@25@=>N 0@EVB5:BC@>N, 
O:0 =040T <>6;82VABL 74V9A=N20B8 4>ABC? 4> 1078 40=8E 7 2V440;5=8E 
:><?'NB5@V2 70 4>?><>3>N @V7=><0=VB=>3> :;VT=BAL:>3> ?@>3@0<=>3> 
70157?5G5==O B0 4>72>;OT 7@CG=> C?@02;OB8 40=8<8 V 28:>=C20B8 >?5@0FVW 7 
1C4L-O:>3> <VAFO. 

$>7@>1;5=> AB@C:BC@C ?@>3@0<=>3> 70157?5G5==O 4;O ?V4B@8<:8 
4VO;L=>ABV @5AB>@0=C. 

�87=0G5=>, I> ?@>3@0<=5 70157?5G5==O 4;O ?V4B@8<:8 4VO;L=>ABV 
@5AB>@0=C A:;040TBLAO 7 :;VT=BAL:>W G0AB8=8, A5@25@=>W G0AB8=8, 0 B0:>6 1078 
40=8E 4;O 715@V30==O >A=>2=>W V=D>@<0FVW ?@> 4VO;L=VABL @5AB>@0=C. 

"?8A0=> >A>1;82>ABV @50;V70FVW ?@>3@0<=>3> 70157?5G5==O 4;O 
?V4B@8<:8 4VO;L=>ABV @5AB>@0=C. �8:>=0=> ?@>T:BC20==O V=B5@D59AC 
270T<>4VW :>@8ABC20G0 7 ?@>3@0<=8< 70157?5G5==O< 4;O ?V4B@8<:8 4VO;L=>ABV 
@5AB>@0=C. 

�8:>=0=> B5ABC20==O @>7@>1;5=>3> ?@>3@0<=>3> 70157?5G5==O 4;O 
?V4B@8<:8 4VO;L=>ABV @5AB>@0=C. $57C;LB0B8 B5ABC20==O ?@>3@0<=>3> 
70157?5G5==O ?>:070;8, I> @>7@>1;5=0 ?@>3@0<0 4>72>;OT 70157?5G8B8 
02B><0B870FVN ?@>F5AV2, ?>29O70=8E 7 4VO;L=VABN @5AB>@0=C. 

�0;C7L 28:>@8AB0==O 3 ?@>3@0<=V 70A>18 4;O ?V4B@8<:8 4VO;L=>ABV 
@5AB>@0=C. 

 

 

 

 

 

 

 



263 

'�� 004 
�>@>H:>  .%.1, �>FC@  .�.2 
1 ABC4. 3@. �!&-211A? !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

�"$",�"  .%., �"*'$  .�. 
#$"�$� !� �����#�+�!!/ "����' �����"&�+!"� #$"�'�*�� 

"19T:B 4>A;V465==O 3 ?@>F5A @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O 
@>1>B8 1V1;V>B5:. 

#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O ?V4B@8<:8 ?@>F5AC >1;V:C 
:=86>:. 

 5B0 @>1>B8 3 @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 4;O ?V4B@8<:8 
?@>F5AC >1;V:C 1V1;V>B5G=>W ?@>4C:FVW. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 ?@>3@0<C20==O PHP, 
D@59<2>@: Bootstrap, A8AB5<0 :5@C20==O 1070<8 40=8E MySQL. 

� E>4V 28:>=0==O @>1>B8 1C;> ?@>0=0;V7>20=> B0 4>A;V465=> ?@>F5A 
@>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O @>1>B8 1V1;V>B5:.  

�87=0G5=>, I> 1V1;V>B5:0 ?@54AB02;OT A>1>N 7V1@0==O @5AC@AV2, 
?5@5206=> :=86>:, I> <VABOBL @V7=><0=VB=C V=D>@<0FVN, :>=F5?FVW B0 B2>@GV 
@>1>B8, O:V 28:>@8AB>2CNBLAO 4;O G8B0==O 01> =02G0==O, >@30=V7>20=5 4;O 
28:>@8AB0==O B0 70157?5G5=5 :20;VDV:>20=8<8 ?@0FV2=8:0<8 4;O 
70157?5G5==O 4>ABC?C 4> F8E @5AC@AV2. �V1;V>B5:8 2V4V3@0NBL :;NG>2C @>;L, 
70157?5GCNG8 4>ABC? 4> 7=0=L, @5AC@AV2 B0 A?V;L=>B8. #@>0=0;V7>20=> 
DC=:FVW 1V1;V>B5:, I> >1C<>2;NNBL 4>FV;L=VABL WE 70A=C20==O B0 ?>40;LH>3> 
@>728B:C, 7>:@5<0, C 2V@BC0;L=><C D>@<0BV 7 28:>@8AB0==O< A?5FV0;V7>20=8E 
?@>3@0<=8E 70A>1V2. �V47=0G5=>, I> 1V1;V>B5:8 <>6=0 :;0A8DV:C20B8 70 
45:V;L:><0 :@8B5@VO<8, 2:;NG0NG8 DV78G=5 @>7B0HC20==O, :>;5:FVW B0 
?>A;C38; 7030;L=0 :;0A8DV:0FVO �@C=BCTBLAO =0 WE=L><C <VAF57=0E>465==V, 
B0:><C O: 0:045<VG=V, ?C1;VG=V, A?5FV0;V7>20=V B0 =0FV>=0;L=V 1V1;V>B5:8. 
�V47=0G5=>, I> 2 70;56=>ABV 2V4 B8?C 0A>@B8<5=BC, 1V1;V>B5:8 <>6CBL 1CB8 
@>74V;5=V =0 B@048FV9=V, F8D@>2V, 3V1@84=V, 2V@BC0;L=V B0 >=;09=-1V1;V>B5:8, 
?@8 FL><C 4;O ?V4B@8<:8 4VO;L=>ABV 1V1;V>B5: 28:>@8AB>2CTBLAO 2V4?>2V4=5 
?@>3@0<=5 70157?5G5==O. �V47=0G5=>, I> >A=>2=>N DC=:FVTN 1V1;V>B5: T 
=040==O :=86>: 01> V=H8E <0B5@V0;V2 70 70?8B0<8 :>@8ABC20GV2. 
#@>0=0;V7>20=> 60=@8 :=86>:, I> 40ABL <>6;82VABL @>7@>18B8 ?@>3@0<=5 
70157?5G5==O 4;O >1;V:C 1V1;V>B5G=>W ?@>4C:FVW. 

�0 @57C;LB0B0<8 ?@>2545=>3> 0=0;V7C 7@>1;5=> 28A=>2>:, I> C =0H G0A 
VA=CT 4>A8BL 1030B> ?@>3@0<=8E 70A>1V2 4;O ?V4B@8<:8 1V1;V>B5G=>W 
4VO;L=>ABV. #@>B5 45O:V ?@>3@0<=V 70A>18 4;O ?V4B@8<:8 1V1;V>B5G=>W 
4VO;L=>ABV <>6CBL 1CB8 4>A8BL 4>@>38<8, >A>1;82> 4;O =525;8:8E 1V1;V>B5: 7 
>1<565=8< 1N465B><. �8B@0B8 =0 ;VF5=7VW, ?V4B@8<:C B0 >=>2;5==O 
1V1;V>B5G=>3> ?@>3@0<=>3> 70157?5G5==O <>6CBL 1CB8 4>A8BL 25;8:8<8. 



264 

�5O:V ?@>3@0<=V ?@>4C:B8 4;O >1;V:C :=86>: <>6CBL <0B8 >1<565=C 
<>6;82VABL =0;0HBC20==O ?V4 ?>B@518 :>=:@5B=>W 1V1;V>B5:8. *5 <>65 AB0B8 
?@>1;5<>N 4;O 1V1;V>B5:, O:V <0NBL C=V:0;L=V ?>B@518 01> A?5F8DVG=V 
28<>38 I>4> C?@02;V==O A2>TN :>;5:FVTN :=86>:. �=H8<8 =54>;V:>< T 
=5>1EV4=VABL B5E=VG=>W ?V4B@8<:8 B0 ?5@V>48G=>3> >=>2;5==O, B><C 
28:>@8AB0==O ?@>3@0<=>3> 70157?5G5==O 4;O ?V4B@8<:8 4VO;L=>ABV 1V1;V>B5: 
28<030T =0O2=>ABV 01> =09<0==O A?5FV0;L=>3> ?5@A>=0;C, O:89 <0T @>7C<VB8 
>A>1;82>ABV @>1>B8 :>=:@5B=>W ?@>3@0<=>W A8AB5<8. *5 <>65 1CB8 
?@>1;5<>N 4;O :><C=0;L=8E 1V1;V>B5: B5@8B>@V0;L=8E 3@><04, 45, O: 
?@028;>, 1N465B T 4>A8BL >1<565=8<, I> 7=0G=> CA:;04=NT ?@>F5A 
=09<0==O :20;VDV:>20=>3> ?5@A>=0;C. &><C 0:BC0;L=>N T @>7@>1:0 
?@>3@0<=>3> 70157?5G5==O 4;O ?V4B@8<:8 1V1;V>B5G=>W 4VO;L=>ABV. 

%D>@<C;L>20=> DC=:FV>=0;L=V 28<>38 4> ?@>3@0<=>3> 70157?5G5==O 
4;O >1;V:C 1V1;V>B5G=>W ?@>4C:FVW. 

�;O @50;V70FVW ?@>3@0<=>3> 70157?5G5==O 4;O >1;V:C 1V1;V>B5G=>W 
?@>4C:FVW >1@0=> <>2C ?@>3@0<C20==O PHP, O:0 T <>2>N AF5=0@VW2 4;O 
AB2>@5==O A5@25@=8E HTML-AB>@V=>: V T >4=VTN 7 =09?>?C;O@=VH8E <>2 
?@>3@0<C20==O 4;O 251@>7@>1:8, ?V4B@8<C20=>N 1V;LHVABN E>AB8=3-
?@>20945@V2, T ;53:>N 4;O 282G5==O B0 28:>@8AB0==O. 

�;O AB2>@5==O ?@>3@0<=>3> 70157?5G5==O 4;O >1;V:C 1V1;V>B5G=>W 
?@>4C:FVW >1@0=> D@59<2>@: Bootstrap, I> O2;OT A>1>N 157:>HB>2=89 =01V@ 
V=AB@C<5=BV2 4;O 7@CG=>3> AB2>@5==O 25170AB>AC=:V2 B0 <0T =01V@ 
AB0=40@B=8E H01;>=V2 B0 70A>1V2 4;O AB2>@5==O V=B5@D59AC :>@8ABC20G0. 

$>7@>1;5=> ?@>3@0<=5 70157?5G5==O 4;O >1;V:C 1V1;V>B5G=>W ?@>4C:FVW.  
�0?@>?>=>20=> AB@C:BC@C ?@>3@0<=>3> 70157?5G5==O 4;O >1;V:C 

1V1;V>B5G=>W ?@>4C:FVW. #@8 2V4:@8BBV 251A09BC ?@>3@0<=>3> 70157?5G5==O 4;O 
>1;V:C 1V1;V>B5G=>W ?@>4C:FVW ?VA;O 02B>@870FVW :>@8ABC20G0 (<>4C;L auth.php) 
7020=B06CTBLAO <>4C;L 3>;>2=>W AB>@V=:8 index.php, I> <VAB8BL 25@E=N 
G0AB8=C, O:0 ?>2B>@NTBLAO =0 V=H8E AB>@V=:0E 251A09BC B0 <VAB8BL >A=>2=5 
<5=N A09BC 7 3V?5@?>A8;0==O<8 =0 @V7=V @>74V;8 A09BC, I> @50;V7CNBLAO 
2V4?>2V4=8<8 ?@>3@0<=8<8 <>4C;O<8 (4>4020==O :>@8ABC20G0 
add_reader.php; 4>4020==O :=86:8 add_book.php; <>4C;L @5403C20==O 
V=D>@<0FVW ?@> :=86:C edit_book.php; @>1>B0 7 G8B0G0<8 readers.php 7 
<>4C;O<8 @5403C20==O V=D>@<0FVW ?@> :>@8ABC20G0 edit_reader.php, 2840GV 
book_give.php B0 ?>25@=5==O book_return.php :=86>:). 

$>7@>1;5=> 107C 40=8E ?@>3@0<=>3> 70157?5G5==O 4;O >1;V:C 
1V1;V>B5G=>W ?@>4C:FVW, O:0 ?@87=0G5=0 4;O 715@V30==O 40=8E ?@> :=86:8, 
G8B0GV2, :>@8ABC20GV2 (1V1;V>B5:0@V2 B0 V=H89 ?5@A>=0; 1V1;V>B5:8), 0 B0:>6 
4;O <>6;82>ABV ?V4B@8<:8 >1;V:C 2840GV B0 ?>25@=5==O :=83. 

"?8A0=> DC=:FV>=C20==O ?@>3@0<=>3> 70157?5G5==O 4;O >1;V:C 
1V1;V>B5G=>W ?@>4C:FVW. 



265 

"?8A0=> >A>1;82>ABV @50;V70FVW ?@>3@0<=>3> 70157?5G5==O 4;O >1;V:C 
1V1;V>B5G=>W ?@>4C:FVW. �8:>=0=> ?@>T:BC20==O V=B5@D59AC 270T<>4VW 
:>@8ABC20G0 7 ?@>3@0<=8< 70157?5G5==O< 4;O >1;V:C 1V1;V>B5G=>W ?@>4C:FVW. 

�8:>=0=> B5ABC20==O @>7@>1;5=>3> ?@>3@0<=>3> 70157?5G5==O 4;O 
>1;V:C 1V1;V>B5G=>W ?@>4C:FVW. $57C;LB0B8 B5ABC20==O ?@>3@0<=>3> 
70157?5G5==O ?>:070;8, I> @>7@>1;5=0 ?@>3@0<0 4>72>;OT 70157?5G8B8 
02B><0B870FVN ?@>F5AV2, ?>29O70=8E 7 ?V4B@8<:>N ?@>F5AC >1;V:C 
1V1;V>B5G=>W ?@>4C:FVW. 

 

 

'�� 004 
�>20;LGC: %.�.1, �>FC@  .�.2 
1 ABC4. 3@. �!&-130 !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

�"���,+'� %.�., �"*'$  .�. 
#$"�$� !� �����#�+�!!/ �!&�$!�&  �����!' !"&�'��� 

"19T:B 4>A;V465==O 3 ?@>F5A @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O 
?@>406C :><?9NB5@=>W B5E=V:8. 

#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O ?@>406C :><?9NB5@=>W 
B5E=V:8. 

 5B0 @>1>B8 3 @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O �=B5@=5B <03078=C 
:><?9NB5@=>W B5E=V:8. 

� E>4V @>1>B8 1C;> ?@>0=0;V7>20=> B0 4>A;V465=> ?@>F5A @>7@>1:8 
?@>3@0<=>3> 70157?5G5==O 4;O ?@>406C :><?9NB5@=>W B5E=V:8.  

�87=0G5=>, I> @V7=><0=VB=V :0B53>@VW B0 B8?8 :><?'NB5@=>W B5E=V:8 
?@87=0G5=V 4;O :>=:@5B=8E 70240=L B0 FV;59, @>7C<V==O :;0A8DV:0FVW 
:><?9NB5@=>W B5E=V:8 B0 :><?9NB5@=8E A:;04>28E <0T ACBBT25 7=0G5==O 4;O 
281>@C 2V4?>2V4=>3> ?@8AB@>N 4;O :>=:@5B=8E ?>B@51 :>@8ABC20G0, 0 B0:>6 
4;O ?@>T:BC20==O B0 AB2>@5==O ?@>3@0<=>3> 70157?5G5==O 4;O <03078=C 7 
?@>406C :><?9NB5@=>W B5E=V:8. #@>0=0;V7>20=> :;0A8DV:0FVN 0?0@0B=>3> 
70157?5G5==O :><?9NB5@=>W B5E=V:8. $>73;O=CB> 2848 0?0@0B=8E A:;04>28E 
:><?9NB5@=>W B5E=V:8 2 70;56=>ABV 2V4 WE ?@87=0G5==O B0 @>7B0HC20==O ?> 
2V4=>H5==N 4> :><?9NB5@0. #@>0=0;V7>20=> 7030;L=V DC=:FVW :><?9NB5@=>3> 
>1;04=0==O 70 @V7=8<8 :0B53>@VO<8. 

�0 @57C;LB0B0<8 ?@>2545=>3> 0=0;V7C 7@>1;5=> 28A=>2>:, I> C =0H G0A 
VA=CT 4>A8BL 1030B> ?@>3@0<=8E 70A>1V2 4;O ?V4B@8<:8 ?@>F5AC ?@>406C 
:><?9NB5@=>W B5E=V:8. #@>B5 45O:V ?@>3@0<=V 70A>18 4;O ?V4B@8<:8 ?@>F5AC 
?@>406C :><?9NB5@=>W B5E=V:8 T 4>A8BL A:;04=8<8 4;O 28:>@8AB0==O, 
>A:V;L:8 <VABOBL 4C65 1030B> B>20@=8E ?@>?>78FV9, I> CA:;04=NT 281V@ 
:;VT=BV2. �=HV �=B5@=5B <03078=8 :><?9NB5@=>W B5E=V:8 <>6CBL =54>AB0B=L> 
45B0;L=> 01> =5GVB:> ?@54AB02;OB8 B>20@8, 7>:@5<0 WE DC=:FVW, @>7<V@8 G8 



266 

O:VABL, I> <>65 ?@8725AB8 4> @>71V6=>AB59 <V6 >GV:C20==O<8 ?>:C?FO B0 
>B@8<0=8< ?@>4C:B><. &0:>6 VA=CNBL ?@>1;5<8 >1<565=8E <>6;82>AB59 
4;O =040==O ?@>D5AV9=>W :>=AC;LB0FVW 01> ?V4B@8<:8 ?>:C?FV2 :><?9NB5@=>W 
B5E=V:8 C ?>@V2=O==V 7 DV78G=8<8 <03078=0<8. &><C 0:BC0;L=>N T @>7@>1:0 
?@>3@0<=>3> 70157?5G5==O 4;O ?V4B@8<:8 ?@>F5AC ?@>406C :><?9NB5@=>W 
B5E=V:8. 

%D>@<C;L>20=> DC=:FV>=0;L=V 28<>38 4> ?@>3@0<=>3> 70157?5G5==O 
�=B5@=5B <03078=C :><?9NB5@=>W B5E=V:8. 

�;O @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O �=B5@=5B <03078=C 
:><?9NB5@=>W B5E=V:8 >1@0=> <>2C ?@>3@0<C20==O PHP, >A:V;L:8 2>=0 T 
4>A8BL 3=CG:>N 21C4>20=>N <>2>N, I> @>18BL WW 5D5:B82=>N 4;O @>7@>1:8 
=0 @V7=8E ?;0BD>@<0E B0 251A5@25@0E, :@V< B>3> <>20 ?@>3@0<C20==O PHP <0T 
4>1@5 >D>@<;5=C 4>:C<5=B0FVN, O:0 45B0;L=> ?>OA=NT :>6=C DC=:FVN B0 
2:;NG0T ?@8:;048 28:>@8AB0==O. -5 >4=VTN ?5@5203>N T 25;8:0 A?V;L=>B0 
:>@8ABC20GV2, O:0 4>72>;OT ;53:> 7=09B8 @VH5==O 4;O 1C4L-O:>W ?@>1;5<8 
G5@57 �=B5@=5B. 

�;O AB2>@5==O ?@>3@0<=>3> 70157?5G5==O �=B5@=5B <03078=C 
:><?9NB5@=>W B5E=V:8 >1@0=> A8AB5<C C?@02;V==O 2<VAB>< WordPress, I> T 
V=BCWB82=> 7@>7C<V;>N, 4>72>;OT ;53:> @>7@>1;OB8 25170AB>AC=:8, 4>4020B8 
B5:AB, 7>1@065==O B0 2V45> 4> 251A09BV2. 

$>7@>1;5=> ?@>3@0<=5 70157?5G5==O �=B5@=5B <03078=C :><?9NB5@=>W 
B5E=V:8.  

�4V9A=5=> B5ABC20==O @>7@>1;5=>3> ?@>3@0<=>3> 70157?5G5==O �=B5@=5B 
<03078=C :><?9NB5@=>W B5E=V:8. 

�0?@>?>=>20=> AB@C:BC@C ?@>3@0<=>3> 70157?5G5==O �=B5@=5B <03078=C 
:><?9NB5@=>W B5E=V:8. #@>3@0<=5 70157?5G5==O �=B5@=5B <03078=C 
:><?9NB5@=>W B5E=V:8 O2;OT A>1>N 25170AB>AC=>:, O:89 A:;040TBLAO 7 
:;VT=BAL:>W G0AB8=8, A5@25@=>W G0AB8=8, :@V< B>3> =0 A5@25@V @>7B0H>20=> 
107C 40=8E. 

$>7@>1;5=> 107C 40=8E ?@>3@0<=>3> 70157?5G5==O �=B5@=5B <03078=C 
:><?9NB5@=>W B5E=V:8, O:0 2V4>1@060T :>=F5?BC0;L=V 72'O7:8 <V6 >1@0=8<8 
5;5<5=B0<8 C 2V4?>2V4=V9 ?@54<5B=V9 >1;0ABV ?@>406C :><?9NB5@=>W B5E=V:8. 
�87=0G5=>, I> 1070 40=8E ?@>3@0<=>3> 70157?5G5==O �=B5@=5B <03078=C 
:><?9NB5@=>W B5E=V:8 ?@87=0G5=0 4;O 715@V30==O 40=8E ?@> :><?9NB5@=C 
B5E=V:C, I> ?@>40TBLAO 2 �=B5@=5B <03078=V, 0 B0:>6 4;O 715@V30==O V=H>W 
V=D>@<0FVW, =5>1EV4=>W 4;O @>1>B8 �=B5@=5B <03078=C :><?9NB5@=>W B5E=V:8. 

"?8A0=> DC=:FV>=C20==O ?@>3@0<=>3> 70157?5G5==O �=B5@=5B <03078=C 
:><?9NB5@=>W B5E=V:8. 

"?8A0=> >A>1;82>ABV @50;V70FVW ?@>3@0<=>3> 70157?5G5==O �=B5@=5B 
<03078=C :><?9NB5@=>W B5E=V:8. �8:>=0=> ?@>T:BC20==O V=B5@D59AC 



267 

270T<>4VW :>@8ABC20G0 7 ?@>3@0<=8< 70157?5G5==O< �=B5@=5B <03078=C 
:><?9NB5@=>W B5E=V:8. 

�8:>=0=> B5ABC20==O @>7@>1;5=>3> ?@>3@0<=>3> 70157?5G5==O �=B5@=5B 
<03078=C :><?9NB5@=>W B5E=V:8. $57C;LB0B8 B5ABC20==O ?@>3@0<=>3> 
70157?5G5==O ?>:070;8, I> @>7@>1;5=0 ?@>3@0<0 4>72>;OT 70157?5G8B8 
02B><0B870FVN ?@>F5AV2, ?>29O70=8E 7 ?V4B@8<:>N ?@>F5AC ?@>406C 
:><?9NB5@=>W B5E=V:8. 

 

 

'�� 004 
 8;>20=:V= %.�.1, �>FC@  .�.2 
1 ABC4. 3@. �!&-120 !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

 ��"��!��! %.�., �"*'$  .�. 
#$"�$� !� $������*�/ �!&�$!�&- �����!' %#"$&��!"�" 

)�$+'��!!/ 

"1'T:B 4>A;V465==O 3 ?@>F5A @>7@>1:8 251A09BC V=B5@=5B-<03078=C 
A?>@B82=>3> E0@GC20==O.  

#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 ?@>406C A?>@B82=>3> 
E0@GC20==O G5@57 251A09B.  

 5B0 @>1>B8 3 AB2>@5==O 251A09BC V=B5@=5B-<03078=C A?>@B82=>3> 
E0@GC20==O. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: 251 ?@>3@0<C20==O, <>20 
?@>3@0<C20==O JS, A5@54>28I5 @>7@>1:8 Visual Studio 2019, ?5@A>=0;L=89 
:><?9NB5@ 7 ?@>F5A>@>< amd ryzen 5 5600 ?V4 C?@02;V==O< >?5@0FV9=>W 
A8AB5<8 Microsoft Windows 10. 

� E>4V 28:>=0==O @>1>B8 1C;> ?@>0=0;V7>20=> B0 4>A;V465=> ?@>F5A 
@>7@>1:8 251A09BC V=B5@=5B-<03078=C A?>@B82=>3> E0@GC20==O.  

�>A;V465==O @8=:C 2 ':@0W=V ?>:070;>, I> V=B5@5A 4> A?>@B82=>3> 
E0@GC20==O 7@>AB0T. �<?>@B ?5@528ICT 28@>1=8FB2> 2 :@0W=V, I> A?@8OT 
@>728B:C V<?>@B=>3> A5:B>@0. �@>AB0NG0 :>=:C@5=FVO =0 @8=:C 28<030T 2V4 
:><?0=V9 C2038 4> @>7H8@5==O :;VT=BAL:>W 1078 B0 @>728B:C. 

->4> 28<>3 4> ?@>3@0<=>3> 70157?5G5==O 4;O V=B5@=5B-<03078=C, 2>=8 
2:;NG0NBL ACG0A=89 V ?@8201;8289 48709=, ;>3VG=C AB@C:BC@C A09BC, 
?@>AB>BC 28:>@8AB0==O V=B5@D59AC, @V7=><0=VB=VABL A?>A>1V2 >?;0B8 B0 
4>AB02:8, O:VA=89 A5@2VA, <>1V;L=C 040?B0FVN, 2V43C:8 V @59B8=38 B>20@V2. 
�@0EC20==O F8E 28<>3 A?@8OB8<5 ?>:@0I5==N 704>2>;5==O :;VT=BV2 V 
71V;LH8BL H0=A8 =0 CA?VE <03078=C. 

->4> B8?>28E ?@54AB02;5=L 251A09BV2, 2>=8 2:;NG0NBL 251A09B-
2V78B:C, ?@54AB02=8FL:89 251A09B, :>@?>@0B82=89 A09B, :0B0;>3 ?@>4C:FVW, 
V=B5@=5B-<03078=, ?@><>-A09B, A09B-:25AB, B5<0B8G=89 A09B, B5<0B8G=89 



268 

?>@B0;, ?>HC:>2V A5@2VA8, ?>HB>2V A5@2VA8, 251D>@C<8 B0 A>FV0;L=V <5@56V. 
�>65= 7 F8E B8?V2 <0T A2>W >A>1;82>ABV V DC=:FV>=0;L=V <>6;82>ABV, O:V 
2V4?>2V40NBL @V7=8< ?>B@510< :>@8ABC20GV2 V >@30=V70FV9. 

�;O @50;V70FVW ?@>3@0<=>3> 70157?5G5==O V=B5@=5B-<03078=C 
A?>@B82=>3> E0@GC20==O >1@0=> <>2C JavaScript, O:0 T <>2>N ?@>3@0<C20==O, 
I> 4>72>;OT AB2>@N20B8 B0 :5@C20B8 48=0<VG=8< 2<VAB>< 251A09BC, B>1B>, 
2AV<, I> >=>2;NTBLAO G8 7<V=NTBLAO V ?@8 FL><C =5 ?>B@51CT 
?5@57020=B065==O 251AB>@V=:8, I> A?@>ICT @>1>BC 7 V=B5@=5B-<03078=><. 

&0:>6 1C;> ?@>2545=> 45B0;L=89 0=0;V7 CMS A8AB5<, 28O2;5=> WE 
?5@52038 B0 =54>;V:8, @>73;O=CB> WE A?@O<>20=VABL B0 ?;03V=8, 0 B0:>6 
74V9A=5=> >FV=:C 7 B>G:8 7>@C 157?5:8. 

�;O AB2>@5==O ?@>3@0<=>3> 70157?5G5==O V=B5@=5B-<03078=C 
A?>@B82=>3> E0@GC20==O >1@0=> A8AB5<C C?@02;V==O 2<VAB>< WordPress, I> T 
=09?>H8@5=VH>N 157:>HB>2=>N CMS, O:0 28:>@8AB>2CTBLAO =0 1V;LH =V6 
B@5B8=V A09BV2 ?> 2AL><C A2VBC, ?V4E>48BL 4;O 1C4L-O:>3> B8?C A09BV2 (2V4 
?@>AB8E 1;>3V2 B0 >4=>AB>@V=:>28E A09BV2 4> A:;04=8E =>28==8E ?>@B0;V2 B0 
V=B5@=5B-<03078=V2). WordPress <0T 1030B> 21C4>20=8E DC=:FV9, 0 B0:>6 
4>72>;OT 2AB0=>2;N20B8 4>40B:>2V ?;03V=8, B0:V O: WooCommerce 4;O 
5;5:B@>==>W :><5@FVW. 

$>7@>1;5=> ?@>3@0<=5 70157?5G5==O V=B5@=5B-<03078=C A?>@B82=>3> 
E0@GC20==O.  

�0?@>?>=>20=> AB@C:BC@C ?@>3@0<=>3> 70157?5G5==O V=B5@=5B-<03078=C 
A?>@B82=>3> E0@GC20==O. �87=0G5=>, I> V=B5@=5B-<03078= A?>@B82=>3> 
E0@GC20==O A:;040TBLAO 7 :;VT=BAL:>W G0AB8=8 V=B5@=5B-<03078=C A?>@B82=>3> 
E0@GC20==O, A5@25@=>W G0AB8=8 V=B5@=5B-<03078=C A?>@B82=>3> E0@GC20==O B0 
1078 40=8E V=B5@=5B-<03078=C A?>@B82=>3> E0@GC20==O. ' 107V 40=8E 
V=B5@=5B-<03078=C A?>@B82=>3> E0@GC20==O 715@V30NBLAO 40=V ?@> A?>@B82=5 
E0@GC20==O, I> 28AB02;5=> =0 ?@>406 C <03078=V, 0 B0:>6 :;VT=BV2 <03078=C. 
%5@25@=0 G0AB8=0 V=B5@=5B-<03078=C A?>@B82=>3> E0@GC20==O 70157?5GCT 
>1@>1:8 70?8BV2 :>@8ABC20GV2, 729O7>: 7 107>N 40=8E B0 2V4?@02;5==O 
2V4?>2V459 :>@8ABC20G0< =0 WE 70?8B8. �;VT=BAL:0 G0AB8=0 V=B5@=5B-<03078=C 
A?>@B82=>3> E0@GC20==O 70157?5GCT 270T<>4VN :>@8ABC20GV2 7 A8AB5<>N B0 
4>72>;OT >B@8<C20B8 40=V 2V4 :>@8ABC20GV2 B0 2V4A8;0B8 2V4?>2V4=V 70?8B8 7 
<5B>N >B@8<0==O ?>B@V1=>W V=D>@<0FVW I>4> A?>@B82=>3> E0@GC20==O B0 9>3> 
70<>2;5==O 70 4>?><>3>N V=B5@=5B-<03078=C. 

"?8A0=> DC=:FV>=C20==O ?@>3@0<=>3> 70157?5G5==O V=B5@=5B-<03078=C 
A?>@B82=>3> E0@GC20==O. 

"?8A0=> >A>1;82>ABV @50;V70FVW ?@>3@0<=>3> 70157?5G5==O V=B5@=5B-
<03078=C A?>@B82=>3> E0@GC20==O. �8:>=0=> ?@>T:BC20==O V=B5@D59AC 
270T<>4VW :>@8ABC20G0 7 ?@>3@0<=8< 70157?5G5==O< V=B5@=5B-<03078=C 
A?>@B82=>3> E0@GC20==O. 



269 

�8:>=0=> B5ABC20==O @>7@>1;5=>3> ?@>3@0<=>3> 70157?5G5==O V=B5@=5B-
<03078=C A?>@B82=>3> E0@GC20==O. $57C;LB0B8 B5ABC20==O ?@>3@0<=>3> 
70157?5G5==O ?>:070;8, I> @>7@>1;5=0 ?@>3@0<0 4>72>;OT 70157?5G8B8 
02B><0B870FVN ?@>F5AV2, ?>29O70=8E 7 ?V4B@8<:>N ?@>F5AC ?@8410==O 
A?>@B82=>3> E0@GC20==O. 

 

 

'�� 004 
":A5=5=:> &.�.1, �>FC@  .�.2 
1 ABC4. 3@. �!&-120 !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

"�%�!�!�" &.�., �"*'$  .�. 
#$"�$� !� �����#�+�!!/ ���%��&' ��/ �� "���!!/ 

)�$+"��) ��$"��� 

"19T:B 4>A;V465==O 3 ?@>F5A @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O 
70<>2;5=L :;VT=BV2. 

#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O ?V4B@8<:8 ?@>F5AC 
70<>2;5==O E0@G>28E 28@>1V2. 

 5B0 @>1>B8 3 @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 251A09BC 4;O 
70<>2;5==O E0@G>28E 28@>1V2. 

� E>4V 28:>=0==O @>1>B8 1C;> ?@>0=0;V7>20=> B0 4>A;V465=> ?@>F5A 
@>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O ?V4B@8<:8 ?@>F5AC 70<>2;5==O 
E0@G>28E 28@>1V2.  

�87=0G5=>, I> ?@>3@0<=5 70157?5G5==O 4;O ?V4B@8<:8 ?@>F5AC 
28:>=0==O 70<>2;5=L @50;V7CT B5E=>;>3VG=89 ?V4EV4 4> :5@C20==O 5B0?0<8 
28:>=0==O @>74@V1=8E 70<>2;5=L. #@>0=0;V7>20=> 5B0?8 28:>=0==O ?@>F5AC 
>1@>1:8 70<>2;5=L. �V47=0G5=> ?5@52038 28:>@8AB0==O ?@>3@0<=8E 70A>1V2 
28:>=0==O 70<>2;5=L. #@>3@0<=5 70157?5G5==O 02B><0B87>20=>3> 28:>=0==O 
70<>2;5=L A?@8OT 24>A:>=0;5==N C?@02;V==O 70?0A0<8, 70157?5GCNG8 
>=>2;5==O 2 @568<V @50;L=>3> G0AC B0 ?>:@0I5=89 :>=B@>;L =04 @V2=5< 
70?0AV2. #@>3@0<=V 70A>18 ?V4B@8<:8 ?@>F5AC 4>AB02:8 <>6CBL 7=0G=> 
?@8A:>@8B8 G0A 4>AB02:8, 2818@0NG8 =091V;LH >?B8<0;L=V <0@H@CB8 B0 
?5@52V7=8:V2. #@>0=0;V7>20=> ?@>F5A AB2>@5==O ?@>3@0<=>3> 70157?5G5==O 
4;O ?V4B@8<:8 ?@>F5AC 28:>=0==O 70<>2;5=L. 

�0 @57C;LB0B0<8 ?@>2545=>3> 0=0;V7C 7@>1;5=> 28A=>2>:, I> C =0H G0A 
VA=CT 4>A8BL 1030B> ?@>3@0<=8E 70A>1V2 4;O ?V4B@8<:8 ?@>F5AC 70<>2;5==O 
E0@G>28E 28@>1V2. #@>B5 45O:V ?@>3@0<=V 70A>18 4;O ?V4B@8<:8 ?@>F5AC 
70<>2;5==O E0@G>28E 28@>1V2 <>6CBL 1CB8 A8;L=> 70;56=8<8 2V4 B5E=VG=8E 
0A?5:BV2, I> <>65 ?@8725AB8 4> B8<G0A>28E 2V4:;NG5=L 01> ?@>AB>W2. 
#@>1;5<8 7 �=B5@=5B 7'T4=0==O< 01> B5E=VG=8< >1;04=0==O< <>6CBL 
2?;8=CB8 =0 4>ABC?=VABL B0 DC=:FV>=0;L=VABL 251A09BC 4;O 70<>2;5==O 



270 

E0@G>28E ?@>4C:BV2. �=H8< =54>;V:>< B0:>3> ?@>3@0<=>3> 70157?5G5==O T 
<>6;82V ?><8;:8 C 70<>2;5==OE ?@>4C:FVW, 2=0A;V4>: G>3> <>6CBL 28=8:0B8 
=5?>@>7C<V==O <V6 70:;04>< B0 :;VT=B><. �5O:5 ?@>3@0<=5 70157?5G5==O 4;O 
70<>2;5==O E0@G>28E 28@>1V2 T 4>A8BL A:;04=8< 4;O 28:>@8AB0==O. 
#@8410==O B0 ?V4B@8<:0 3>B>2>3> ?@>3@0<=>3> 70157?5G5==O 4;O 70<>2;5==O 
E0@G>28E 28@>1V2 <>65 1CB8 2V4=>A=> 4>@>3>N 7040G5N 4;O 45O:8E 70:;04V2 
E0@GC20==O, 7>:@5<0, =525;8:8E @5AB>@0=V2. &><C 0:BC0;L=>N T @>7@>1:0 
?@>3@0<=>3> 70157?5G5==O 251A09BC 4;O 70<>2;5==O E0@G>28E 28@>1V2. 

%D>@<C;L>20=> DC=:FV>=0;L=V 28<>38 4> ?@>3@0<=>3> 70157?5G5==O 
251A09BC 4;O 70<>2;5==O E0@G>28E 28@>1V2. 

�;O @50;V70FVW ?@>3@0<=>3> 70157?5G5==O 4;O @>7@>1:8 ?@>3@0<=>3> 
70157?5G5==O 251A09BC 4;O 70<>2;5==O E0@G>28E 28@>1V2 >1@0=> <>2C 
?@>3@0<C20==O PHP, O:0 =040T <>6;82VABL AB2>@N20B8 25170AB>AC=:8 7 
@V7=><0=VB=8<8 DC=:FVO<8, =5>1EV4=8<8 :>@8ABC20G0<, 7>:@5<0 
@>7@>1;N20B8 ?@>3@0<=V 70A>18 5;5:B@>==>W :><5@FVW B0 DC=:FVW 
5;5:B@>==>3> <03078=C. 

�;O AB2>@5==O ?@>3@0<=>3> 70157?5G5==O 251A09BC 4;O 70<>2;5==O 
E0@G>28E 28@>1V2 >1@0=> A8AB5<C C?@02;V==O 2<VAB>< WordPress, I> =01C;0 
H8@>:>3> 28:>@8AB0==O 4;O @>7@>1:8 70A>1V2 5;5:B@>==>W :><5@FVW, 0 B0:>6 
<0T H01;>=8, ?;03V=8 B0 @>7H8@5==O, O:V 4>?><030NBL @>7@>1=8:0< H284:> 
AB2>@N20B8 25170AB>AC=:8 4;O ?V4B@8<:8 ?@>F5AC >1@>1;5==O 70<>2;5=L 
:>@8ABC20GV2. 

$>7@>1;5=> ?@>3@0<=5 70157?5G5==O 251A09BC 4;O 70<>2;5==O E0@G>28E 
28@>1V2.  

�0?@>?>=>20=> AB@C:BC@C B0 >?8A0=> >A=>2=V <>4C;V ?@>3@0<=>3> 
70157?5G5==O 251A09BC 4;O 70<>2;5==O E0@G>28E 28@>1V2. �87=0G5=>, I> 
>A=>2=8<8 :;0A0<8 251A09BC 4;O 70<>2;5==O E0@G>28E 28@>1V2 T: &>20@, 
�;VT=B B0 �0<>2;5==O. "?8A0=> DC=:FV>=C20==O ?@>3@0<=>3> 70157?5G5==O 
251A09BC 4;O 70<>2;5==O E0@G>28E 28@>1V2.  

�8:>=0=> ?@>T:BC20==O V=B5@D59AC 270T<>4VW :>@8ABC20G0 7 ?@>3@0<=8< 
70157?5G5==O< 251A09BC 4;O 70<>2;5==O E0@G>28E 28@>1V2. 

�8:>=0=> B5ABC20==O @>7@>1;5=>3> ?@>3@0<=>3> 70157?5G5==O 251A09BC 
4;O 70<>2;5==O E0@G>28E 28@>1V2. $57C;LB0B8 B5ABC20==O ?@>3@0<=>3> 
70157?5G5==O ?>:070;8, I> @>7@>1;5=0 ?@>3@0<0 4>72>;OT 70157?5G8B8 
02B><0B870FVN ?@>F5AV2, ?>29O70=8E 7 ?V4B@8<:>N ?@>F5AC C?@02;V==O 
70<>2;5==O<8 E0@G>28E 28@>1V2. 

�0;C7L 28:>@8AB0==O 3 E0@G>20 V=4CAB@VO. 
 

 

 

 



271 

'�� 004 
#>?>2 ".%.1, �>FC@  .�.2 
1 ABC4. 3@. �!&-130 !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

#"#"� ".%., �"*'$  .�. 
#$"�$� !� �����#�+�!!/ $"�#��!���!!/ ��'�"��) 

"�$���� 

"19T:B 4>A;V465==O 3 ?@>F5A @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O 
@>7?V7=020==O 72C:>28E >1@07V2. 

#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O ?V4B@8<:8 ?@>F5AC 
@>7?V7=020==O 72C:>28E >1@07V2. 

 5B0 @>1>B8 3 @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 4;O @>7?V7=020==O 
72C:>28E >1@07V2. 

� E>4V 28:>=0==O @>1>B8 1C;> ?@>0=0;V7>20=> B0 4>A;V465=> ?@>F5A 
@>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O @>7?V7=020==O 72C:>28E >1@07V2.  

�87=0G5=>, I> @>7?V7=020==O 72C:>28E >1@07V2 T ?@>F5A>< >1@>1:8, 
282G5==O B0 @>7H8D@C20==O 70?8A0=8E 0C4V> A83=0;V2 70 4>?><>3>N 
@V7=><0=VB=8E B5E=>;>3V9, B0:8E O: ?5@54>2V 0;3>@8B<8 3;81>:>3> =02G0==O. 
#@>0=0;V7>20=> 30;C7V 70AB>AC20==O B5E=>;>3VW B0 ?@>3@0<=8E 70A>1V2 
@>7?V7=020==O 72C:>28E >1@07V2. #@>0=0;V7>20=> >A=>2=V 2;0AB82>ABV 
72C:>28E >1@07V2, D>@<0B8 D09;V2 0C4V> 40=8E. �>A;V465=> 5B0?8 
@>7@>1;5==O @>7?V7=020;L=8E <>45;59 B0 ?@>3@0<=>3> 70157?5G5==O 4;O 
@>7?V7=020==O 72C:>28E >1@07V2. 

�0 @57C;LB0B0<8 ?@>2545=>3> 0=0;V7C 7@>1;5=> 28A=>2>:, I> C =0H G0A 
VA=CT 4>A8BL 1030B> ?@>3@0<=8E 70A>1V2 4;O ?V4B@8<:8 ?@>F5AC @>7?V7=020==O 
72C:>28E >1@07V2. #@>B5 45O:V ?@>3@0<=V 70A>18 4;O ?V4B@8<:8 ?@>F5AC 
@>7?V7=020==O 72C:>28E >1@07V2 T 2C7L:> A?5FV0;V7>20=8<8 B0 4>72>;ONBL 
@>7?V7=020B8, =0?@8:;04, ;8H5 <C78G=V B2>@8 01> ;8H5 <>2;5==O ?52=8E >AV1 
=0 ?52=V9 <>2V. �=HV ?@>3@0<8 @>7?V7=020==O 72C:>28E >1@07V2 <>6CBL 1CB8 
<5=H 5D5:B82=8<8 2 C<>20E HC<C 01> ?@8 =87L:V9 O:>ABV 2EV4=8E 0C4V> 
70?8AV2, I> <>65 AB0=>28B8 ?@>1;5<C 2 @50;L=8E C<>20E, 45 72C:>25 
A5@54>28I5 <>65 1CB8 =5?5@5410GC20=8<. �5O:V ?@>3@0<=V 70A>18 <>6CBL 
28:>@8AB>2C20B8 0;3>@8B<8 @>7?V7=020==O 72C:V2, O:V 28<030NBL 7=0G=8E 
>1G8A;N20;L=8E @5AC@AV2, I> <>65 ?@872>48B8 4> 70B@8<>: C 2V4?>2V4V 
A8AB5<8 B0 28A>:8E 28B@0B 5=5@3VW, >A>1;82> =0 ?>@B0B82=8E ?@8AB@>OE. �5O:V 
?@>3@0<=V A8AB5<8 @>7?V7=020==O 72C:V2 E0@0:B5@87CNBLAO >1<565=>N 
B>G=VABN, >A>1;82> ?@8 @>7?V7=020==V 0:F5=BV2, 4V0;5:BV2 G8 >A>1;828E 
3>;>A>28E E0@0:B5@8AB8:, I> 2 45O:8E 28?04:0E T =5?@89=OB=8<. �=HV 
?@>3@0<=V 70A>18 <>6CBL 28:>@8AB>2C20B8 <>45;V @>7?V7=020==O, O:V <>6CBL 
1CB8 A?5FV0;V7>20=8<8 4;O ?52=8E <>2 01> >1;0AB59, V =5 702648 5D5:B82=> 
?@0FN20B8 7 V=H8<8 <>20<8 G8 0C4V> 40=8<8 7 @V7=8E >1;0AB59. &><C 



272 

0:BC0;L=>N T @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 4;O ?V4B@8<:8 ?@>F5AC 
@>7?V7=020==O 72C:>28E >1@07V2. 

%D>@<C;L>20=> DC=:FV>=0;L=V 28<>38 4> ?@>3@0<=>3> 70157?5G5==O 
4;O ?V4B@8<:8 ?@>F5AC @>7?V7=020==O 72C:>28E >1@07V2. 

�;O @50;V70FVW ?@>3@0<=>3> 70157?5G5==O 4;O ?V4B@8<:8 ?@>F5AC 
@>7?V7=020==O 72C:>28E >1@07V2 >1@0=> <>2C ?@>3@0<C20==O Python, O:0 
?V4B@8<CT @V7=V ?0@0483<8 ?@>3@0<C20==O, 7>:@5<0, AB@C:BC@=5, >1'T:B=>-

>@VT=B>20=5, DC=:FV>=0;L=5. �@V< B>3>, VA=CNBL 5D5:B82=V 1V1;V>B5:8 4;O 
@>7?V7=020==O >1@07V2, =0?8A0=V =0 <>2V ?@>3@0<C20==O Python. 

�;O AB2>@5==O ?@>3@0<=>3> 70157?5G5==O 4;O ?V4B@8<:8 ?@>F5AC 
@>7?V7=020==O 72C:>28E >1@07V2 >1@0=> A5@54>28I5 @>7@>1:8 PyCharm, I> 
=040T 1030B> :>@8A=8E <>6;82>AB59, 7>:@5<0, 4>72>;OT 02B><0B8G=> 
=0;03>46C20B8 :>4, 70157?5GCT H8@>:89 =01V@ V=AB@C<5=BV2 4;O =02V30FVW, 
70?CA:C, B5ABC20==O B0 @>73>@B0==O ?@>3@0< =0 2V440;5=8E :><?9NB5@0E 01> 
2V@BC0;L=8E <0H8=0E. 

�0?@>?>=>20=> AB@C:BC@C ?@>3@0<=>3> 70157?5G5==O 4;O ?V4B@8<:8 
?@>F5AC @>7?V7=020==O 72C:>28E >1@07V2.  

$>7@>1;5=> 107C 40=8E ?@>3@0<=>3> 70157?5G5==O 4;O ?V4B@8<:8 
?@>F5AC @>7?V7=020==O 72C:>28E >1@07V2, O:0 2V4>1@060T :>=F5?BC0;L=V 
72'O7:8 <V6 >1@0=8<8 5;5<5=B0<8 C 2V4?>2V4=V9 ?@54<5B=V9 >1;0ABV. 
�87=0G5=>, I> >A=>2=8<8 ACB=>ABO<8 1078 40=8E T B0:V: ?VA=V (songs) B0 
C=V:0;L=V 72C:>2V 2V418B:8 (fingerprints). 

$>7@>1;5=> ?@>3@0<=5 70157?5G5==O 4;O ?V4B@8<:8 ?@>F5AC 
@>7?V7=020==O 72C:>28E >1@07V2 70 4>?><>3>N <>28 ?@>3@0<C20==O Python B0 
A5@54>28I0 @>7@>1:8 PyCharm. 

"?8A0=> DC=:FV>=C20==O ?@>3@0<=>3> 70157?5G5==O 4;O ?V4B@8<:8 
?@>F5AC @>7?V7=020==O 72C:>28E >1@07V2. 

"?8A0=> >A>1;82>ABV @50;V70FVW ?@>3@0<=>3> 70157?5G5==O 4;O 
?V4B@8<:8 ?@>F5AC @>7?V7=020==O 72C:>28E >1@07V2. �8:>=0=> ?@>T:BC20==O 
V=B5@D59AC 270T<>4VW :>@8ABC20G0 7 ?@>3@0<=8< 70157?5G5==O< 4;O 
?V4B@8<:8 ?@>F5AC @>7?V7=020==O 72C:>28E >1@07V2. 

�8:>=0=> B5ABC20==O @>7@>1;5=>3> ?@>3@0<=>3> 70157?5G5==O 4;O 
?V4B@8<:8 ?@>F5AC @>7?V7=020==O 72C:>28E >1@07V2. $57C;LB0B8 B5ABC20==O 
?@>3@0<=>3> 70157?5G5==O ?>:070;8, I> @>7@>1;5=0 ?@>3@0<0 4>72>;OT 
70157?5G8B8 02B><0B870FVN ?@>F5AV2, ?>29O70=8E 7 @>7?V7=020==O< 72C:>28E 
>1@07V2. 

�0;C7L 28:>@8AB0==O 3 ?@>3@0<=V 70A>18 @>7?V7=020==O 72C:>28E 
>1@07V2. 

 

 

 



273 

'�� 004 
,0;5=89 ".�.1, �>FC@  .�.2 
1 ABC4. 3@. �!&-210 !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

,���!�� ".�., �"*'$  .�. 
#$"�$� !� �����#�+�!!/ �!&�$!�&- �����!' ��/ 

#$"���' ��&���� ��/ $� "!&' ����&$"!!"� &�)!��� 

"19T:B 4>A;V465==O 3 ?@>F5A @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 
�=B5@=5B <03078=V2. 

#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O ?V4B@8<:8 �=B5@=5B 
<03078=V2 ?@>406C 45B0;59 4;O @5<>=BC 5;5:B@>==>W B5E=V:8. 

 5B0 @>1>B8 3 @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O �=B5@=5B <03078=C 
?@>406C 45B0;59 4;O @5<>=BC 5;5:B@>==>W B5E=V:8. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 ?@>3@0<C20==O PHP, 
A5@54>28I5 @>7@>1:8 Aptana Studio. 

� E>4V 28:>=0==O @>1>B8 1C;> ?@>0=0;V7>20=> B0 4>A;V465=> ?@>F5A 
@>7@>1:8 ?@>3@0<=>3> 70157?5G5==O �=B5@=5B <03078=V2.  

�V47=0G5=>, I> =040==O ?>A;C38 7 @5<>=BC 5;5:B@>==>W B5E=V:8 
?>B@51CT A?5FV0;L=>3> >1;04=0==O B0 2V4?>2V4=8E 45B0;59 4;O @5<>=BC. 
$5<>=B 5;5:B@>==8E ?@8AB@>W2 70 4>?><>3>N 2V4?>2V4=8E 45B0;59 4;O 
@5<>=BC 4>72>;OT =5 ;8H5 70>I048B8 7=0G=V AC<8 :>HBV2, C=8:0NG8 ?>:C?:C 
4>@>38E =>28E ?@8AB@>W2, 0;5 9 A?@8OT 7<5=H5==N :V;L:>ABV 2V4E>4V2. 
#@>0=0;V7>20=> 2848 V=AB@C<5=BV2 4;O @5<>=BC 5;5:B@>==>W B5E=V:8, I> 
4>72>;8BL :>@5:B=> AB2>@8B8 :0B53>@VW >1;04=0==O 4;O 9>3> ?@>406C 2 
�=B5@=5B <03078=V 4;O ?@>406C 45B0;59 B0 V=AB@C<5=BC 4;O @5<>=BC 
5;5:B@>==>W B5E=V:8. �V47=0G5=>, I> ?@8 @5<>=BV 5;5:B@>==>W B5E=V:8 
206;82> @>7C<VB8, 45 <>6=0 7=09B8 45B0;V B0 V=AB@C<5=B 4;O WW @5<>=BC. 
�=B5@=5B <03078=8 =040NBL <>6;82VABL ?@8410==O 70?0A=8E G0AB8= 4> 
28@>1V2 5;5:B@>==>W B5E=V:8 B0 @>1;OBL ?>HC: 2V4?>2V4=8E 45B0;59 ;53:8< V 
7@CG=VH8<. �=B5@=5B <03078=8 4;O ?@>406C 45B0;59 4;O @5<>=BC 5;5:B@>==>W 
B5E=V:8 ?@>?>=CNBL H8@>:89 281V@ 4>ABC?=8E V O:VA=8E 70?0A=8E G0AB8= 4;O 
@V7=8E 5;5:B@>==8E ?@8AB@>W2 V ?>1CB>2>W B5E=V:8. $>73;O=CB> ?@>F5A 
AB2>@5==O �=B5@=5B <03078=C 4;O ?@>406C 70?G0AB8= 4> 5;5:B@>==>W B5E=V:8, 
2V4 281>@C ?;0BD>@<8 5;5:B@>==>W :><5@FVW 4> @>7@>1:8 251A09BC B0 70?CA:C 
?@>3@0<=>3> ?@>4C:BC. 

�0 @57C;LB0B0<8 ?@>2545=>3> 0=0;V7C 7@>1;5=> 28A=>2>:, I> C =0H G0A 
VA=CT 4>A8BL 1030B> ?@>3@0<=8E 70A>1V2 �=B5@=5B <03078=V2 4;O ?@>406C 
45B0;59 4;O @5<>=BC 5;5:B@>==>W B5E=V:8. #@>B5 45O:V �=B5@=5B <03078=8 4;O 
?@>406C 45B0;59 4;O @5<>=BC 5;5:B@>==>W B5E=V:8 ?>B@51CNBL ?>BC6=8E 
A5@25@V2 B0 V=D@0AB@C:BC@8, I>1 70157?5G8B8 AB01V;L=C @>1>BC, >A>1;82> ?V4 
G0A ?V:>28E =020=B065=L. *5 <>65 ?@8725AB8 4> 7=0G=8E 28B@0B =0 



274 

>1A;C3>2C20==O B0 ?V4B@8<:C. �=H5 ?@>3@0<=5 70157?5G5==O �=B5@=5B 
<03078=V2 ?@>406C 45B0;59 4;O @5<>=BC 5;5:B@>==>W B5E=V:8 <>65 1CB8 
=5AC<VA=V< 7 45O:8<8 ?@8AB@>O<8 V 1@0C75@0<8, I> <>65 2?;8=CB8 =0 
7@CG=VABL @>1>B8 :>@8ABC20GV2 7 F8<8 <03078=0<8 B0 ?@8725AB8 4> 2B@0B8 
?>:C?FV2. �=H8< =54>;V:>< �=B5@=5B <03078=V2 ?@>406C 45B0;59 4;O @5<>=BC 
5;5:B@>==>W B5E=V:8 <>65 1CB8 =54>AB0B=O H284:VABL B0 ?@>4C:B82=VABL 
>1@>1:8 40=8E, >B@8<0=8E 2V4 :>@8ABC20GV2. &><C 0:BC0;L=>N T @>7@>1:0 
?@>3@0<=>3> 70157?5G5==O �=B5@=5B <03078=C 4;O ?@>406C 45B0;59 4;O 
@5<>=BC 5;5:B@>==>W B5E=V:8. 

%D>@<C;L>20=> DC=:FV>=0;L=V 28<>38 4> ?@>3@0<=>3> 70157?5G5==O 
�=B5@=5B <03078=C 4;O ?@>406C 45B0;59 4;O @5<>=BC 5;5:B@>==>W B5E=V:8. 

�;O @50;V70FVW ?@>3@0<=>3> 70157?5G5==O �=B5@=5B <03078=C 4;O 
?@>406C 45B0;59 4;O @5<>=BC 5;5:B@>==>W B5E=V:8 >1@0=> <>2C 
?@>3@0<C20==O PHP, O:0 T <>2>N, I> ?V4B@8<CT >1'T:B=>->@VT=B>20=89 
?V4EV4, O:0 28:>@8AB>2CTBLAO ?5@5206=> 4;O AB2>@5==O A:@8?BV2 =0 
251AB>@V=:0E, 0 B0:>6 <>65 1CB8 70AB>A>20=0 4;O C?@02;V==O A:@8?B0<8 
21C4>20=8E >1'T:BV2 C @V7=8E ?@>3@0<0E. PHP H8@>:> 70AB>A>2CTBLAO C 
A5@25@=><C ?@>3@0<C20==V, @>7@>1FV V3>@, <>1V;L=8E 70AB>AC=:0E, AF5=0@VOE 
?@8:;04=>3> ?@>3@0<=>3> 70157?5G5==O B0 V=H8E AD5@0E. 

�;O AB2>@5==O ?@>3@0<=>3> 70157?5G5==O �=B5@=5B <03078=C 4;O 
?@>406C 45B0;59 4;O @5<>=BC 5;5:B@>==>W B5E=V:8 >1@0=> A5@54>28I5 
@>7@>1:8 Aptana Studio, I> T 157:>HB>2=8< :@>A?;0BD>@<>28< V=B53@>20=8< 
A5@54>28I5< @>7@>1:8 ?@>3@0< 4;O AB2>@5==O 25170AB>AC=:V2. %5@54>28I5 
@>7@>1:8 Aptana Studio 70157?5GCT 02B><0B8G=5 7025@H5==O :>4C =0 <>20E 
PHP, JavaScript, HTML B0 CSS, ?V4A2VGC20==O A8=B0:A8AC, 28O2;5==O ?><8;>: 
B0 <>6;82VABL =0;0HBC20==O V=B5@D59AC :>@8ABC20G0. 

$>7@>1;5=> ?@>3@0<=5 70157?5G5==O �=B5@=5B <03078=C 4;O ?@>406C 
45B0;59 4;O @5<>=BC 5;5:B@>==>W B5E=V:8.  

�0?@>?>=>20=> AB@C:BC@C ?@>3@0<=>3> 70157?5G5==O �=B5@=5B <03078=C 
4;O ?@>406C 45B0;59 4;O @5<>=BC 5;5:B@>==>W B5E=V:8. �87=0G5=>, I> 
?@>3@0<=5 70157?5G5==O �=B5@=5B <03078=C 4;O ?@>406C 45B0;59 4;O @5<>=BC 
5;5:B@>==>W B5E=V:8 A:;040TBLAO 7 :;VT=BAL:>W G0AB8=8, A5@25@=>W G0AB8=8, 0 
B0:>6 1078 40=8E. 

$>7@>1;5=> 107C 40=8E ?@>3@0<=>3> 70157?5G5==O �=B5@=5B <03078=C 
4;O ?@>406C 45B0;59 4;O @5<>=BC 5;5:B@>==>W B5E=V:8, O:0 2V4>1@060T 
:>=F5?BC0;L=V 72'O7:8 <V6 >1@0=8<8 5;5<5=B0<8 C 2V4?>2V4=V9 ?@54<5B=V9 
>1;0ABV. "A=>2=8<8 ACB=>ABO<8 1078 40=8E �=B5@=5B <03078=C 4;O ?@>406C 
45B0;59 4;O @5<>=BC 5;5:B@>==>W B5E=V:8 >1@0=> B0:V: #@>4C:B (45B0;V 4;O 
@5<>=BC 5;5:B@>==>W B5E=V:8), �0B53>@VO (:0B53>@VO B>20@C �=B5@=5B 
<03078=C), �8B@0B8 (715@V30T V=D>@<0FVN ?@> >D>@<;5=V 2 �=B5@=5B <03078=V 
70<>2;5==O 45B0;59 4;O @5<>=BC 5;5:B@>==>W B5E=V:8). 



275 

"?8A0=> DC=:FV>=C20==O ?@>3@0<=>3> 70157?5G5==O �=B5@=5B <03078=C 
4;O ?@>406C 45B0;59 4;O @5<>=BC 5;5:B@>==>W B5E=V:8. 

"?8A0=> >A>1;82>ABV @50;V70FVW ?@>3@0<=>3> 70157?5G5==O �=B5@=5B 
<03078=C 4;O ?@>406C 45B0;59 4;O @5<>=BC 5;5:B@>==>W B5E=V:8. �8:>=0=> 
?@>T:BC20==O V=B5@D59AC 270T<>4VW :>@8ABC20G0 7 ?@>3@0<=8< 70157?5G5==O< 
�=B5@=5B <03078=C 4;O ?@>406C 45B0;59 4;O @5<>=BC 5;5:B@>==>W B5E=V:8. 

�8:>=0=> B5ABC20==O @>7@>1;5=>3> ?@>3@0<=>3> 70157?5G5==O �=B5@=5B 
<03078=C 4;O ?@>406C 45B0;59 4;O @5<>=BC 5;5:B@>==>W B5E=V:8. $57C;LB0B8 
B5ABC20==O ?@>3@0<=>3> 70157?5G5==O ?>:070;8, I> @>7@>1;5=0 ?@>3@0<0 
4>72>;OT 70157?5G8B8 02B><0B870FVN ?@>F5AV2, ?>29O70=8E 7 ?V4B@8<:>N 
�=B5@=5B <03078=C 4;O ?@>406C 45B0;59 4;O @5<>=BC 5;5:B@>==>W B5E=V:8. 

�0;C7L 28:>@8AB0==O 3 �=B5@=5B <03078=8 ?@>406C 45B0;59 5;5:B@>==>W 
B5E=V:8. 

 

 

'�� 004 
�V;LE>2AL:89 �.�.1, �>FC@  .�.2 
1 ABC4. 3@. �!&-133< !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

���,)"�%,��� �.�., �"*'$  .�. 
�"%�����!!/ &� #$"�$� !� $������*�/ ��%"��� #���"$' 

 '��+!�) &�"$�� 

"19T:B 4>A;V465==O 3 ?@>F5A @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O 
@>1>B8 7 <C78G=8<8 B2>@0<8. 

#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O ?V41>@C <C78G=8E B2>@V2. 
 5B0 @>1>B8 3 4>A;V465==O B0 @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 4;O 

?V41>@C <C78G=8E B2>@V2. 
 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 ?@>3@0<C20==O Python, 

A5@54>28I5 @>7@>1:8 PyCharm. 
� E>4V 28:>=0==O @>1>B8 1C;> ?@>0=0;V7>20=> B0 4>A;V465=> ?@>F5A 

@>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O @>1>B8 7 <C78G=8<8 B2>@0<8.  
�87=0G5=>, I> B5E=>;>3VO @5:><5=40FV9 <C78G=8E B2>@V2 O2;OT A>1>N 

A8AB5<C, O:0 4>?><030T ?@>?>=C20B8 :>@8ABC20G0< ?VA=V, 0;L1><8 01> 
28:>=02FV2, A?8@0NG8AL =0 WE=V 2?>4>10==O B0 VAB>@VN ?@>A;CE>2C20==O. 
#>:070=>, I> ?@>3@0<=5 70157?5G5==O 4;O =040==O @5:><5=40FV9 <C78G=8E 
B2>@V2 28:>@8AB>2CT 0;3>@8B<8 4;O 0=0;V7C 4V9 :>@8ABC20G0, 7>:@5<0 B>3>, I> 
2V= A;CE02, G8B02 G8 ?@>?CA:02, I>1 :@0I5 @>7C<VB8 9>3> <C78G=V A<0:8. 
�024O:8 F8< 40=8< ?@>3@0<=0 A8AB5<0 <>65 @5:><5=4C20B8 =>2V B@5:8, O:V, 
9<>2V@=>, 70FV:02;OBL :>@8ABC20G0. #@>3@0<=5 70157?5G5==O 4;O ?V41>@C 
<C78G=8E B2>@V2 ?@0FNT, 0=0;V7CNG8 @V7=V B8?8 40=8E, I>1 ?V4V1@0B8 20< 
C;N1;5=V ?VA=V 01> 28:>=02FV2. &0:5 ?@>3@0<=5 70157?5G5==O 28:>@8AB>2CT 



276 

@V7=V B5E=>;>3VW 4;O AB2>@5==O @5:><5=40FV9, >1'T4=CNG8 40=V ?@> ?>254V=:C 
:>@8ABC20GV2, <C78G=V ?0B5@=8 B0 =02VBL A:;04=89 0=0;V7 B@5:V2, I>1 7@>18B8 
@5:><5=40FVW <0:A8<0;L=> V=482V4C0;L=8<8. #@>0=0;V7>20=> :><?>=5=B8 
?@>3@0<=>3> 70157?5G5==O 4;O ?V41>@C <C78G=8E B2>@V2, 7>:@5<0, A?V;L=5 
DV;LB@C20==O, :>=B5=B=5 DV;LB@C20==O B0 @>7H8@5=V <>45;V >FV=:8. 

�0 @57C;LB0B0<8 ?@>2545=>3> 0=0;V7C 7@>1;5=> 28A=>2>:, I> C =0H G0A 
VA=CT 4>A8BL 1030B> ?@>3@0<=8E 70A>1V2 4;O ?V41>@C <C78G=8E B2>@V2. #@>B5 
45O:V ?@>3@0<8 4;O ?V41>@C <C78G=8E B2>@V2 <>6CBL =5 702648 B>G=> 
2V4?>2V40B8 <C78G=8< 2?>4>10==O< :>@8ABC20GV2, >A:V;L:8 ?5@A>=0;V7>20=V 
@5:><5=40FVW G0AB> 107CNBLAO ;8H5 =0 >1<565=><C =01>@V ?0@0<5B@V2, O:->B 
60=@ 01> @8B<, 157 C@0EC20==O :>=B5:ABC 01> =0AB@>N. &0:V @5:><5=40FVW 
<>6CBL =5 702648 2V4?>2V40B8 5<>FV9=8< G8 :C;LBC@=8< ?>B@510< 
:>@8ABC20GV2. �=H8< =54>;V:>< B0:>3> ?@>3@0<=>3> 70157?5G5==O T B5, I> 
G0AB> ?@>?>=CNBLAO ?>?C;O@=V 01> B@5=4>2V :><?>78FVW, I> >1<56CT 4>ABC? 
4> <5=H 2V4><8E G8 =570;56=8E 28:>=02FV2. �5O:V ?@>3@0<8 4;O ?V41>@C 
<C78:8 718@0NBL 25;8:V >1AO38 40=8E ?@> 2?>4>10==O :>@8ABC20GV2, 
2:;NG0NG8 WE=N <C78G=C VAB>@VN, G0A ?@>A;CE>2C20==O B0 =02VBL V=D>@<0FVN 
?@> <VAF57=0E>465==O, I> <>65 28:;8:0B8 70=5?>:>T==O I>4> 
:>=DV45=FV9=>ABV 40=8E, >A:V;L:8 VA=CT @878: WE =5=0;56=>3> 28:>@8AB0==O 
01> 28B>:C. �5O:V :>@8ABC20GV ?@>3@0< 4;O ?V41>@C <C78G=8E B2>@V2 <>6CBL 
<0B8 ?@>1;5<8 7 =02V30FVTN 01> 270T<>4VTN 7 V=B5@D59A>< ?@>3@0<, >A:V;L:8 
=5 2AV ?@>3@0<8 <0NBL V=BCWB82=> 7@>7C<V;V V=B5@D59A8. &><C 0:BC0;L=>N T 
@>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 4;O ?V41>@C <C78G=8E B2>@V2. 

%D>@<C;L>20=> DC=:FV>=0;L=V 28<>38 4> ?@>3@0<=>3> 70157?5G5==O 
4;O ?V41>@C <C78G=8E B2>@V2. 

�;O @50;V70FVW ?@>3@0<=>3> 70157?5G5==O 4;O ?V41>@C <C78G=8E B2>@V2 
>1@0=> <>2C ?@>3@0<C20==O Python, O:0 <0T ?@>AB89 B0 7@>7C<V;89 
A8=B0:A8A, T 7@CG=>N 4;O @>7@>1:8 25170AB>AC=:V2, 7>:@5<0, 4;O @>1>B8 7 
<C78G=8<8 B2>@0<8, <0T ?>BC6=V D@59<2>@:8 B0 =040T ?@>ABV 70A>18 4;O 
V=B53@0FVW 7 <C78G=8<8 API B0:8E A5@2VAV2, O: Deezer B0 V=. 

�;O AB2>@5==O ?@>3@0<=>3> 70157?5G5==O 4;O ?V41>@C <C78G=8E B2>@V2 
>1@0=> A5@54>28I5 @>7@>1:8 PyCharm, I> A?5FV0;V7CTBLAO =0 <>2V Python, 
=040NG8 V=AB@C<5=B8 B0 DC=:FVW, O:V >?B8<V7CNBL ?@>F5A @>7@>1:8 A0<5 4;O 
FVTW <>28 ?@>3@0<C20==O. PyCharm <0T 21C4>20=C ?V4B@8<:C D@59<2>@:V2 
4;O 251@>7@>1:8, B0:8E O: Django B0 Flask, I> 4>72>;OT ;53:> ?@0FN20B8 =04 
25170AB>AC=:0<8 4;O ?V41>@C <C78G=8E B2>@V2. �@V< B>3>, PyCharm <0T 
21C4>20=C ?V4B@8<:C 4;O @>1>B8 7 @V7=8<8 B8?0<8 107 40=8E, 2:;NG0NG8 
@5;OFV9=V B0 NoSQL 1078. PyCharm 4>ABC?=89 4;O Windows, macOS B0 Linux, 
I> 4>72>;OT 28:>@8AB>2C20B8 9>3> =0 1C4L-O:V9 >?5@0FV9=V9 A8AB5<V 157 
2B@0B8 DC=:FV>=0;L=>ABV. 



277 

!>287=0 @>1>B8 ?>;O30T C B><C, I> AB2>@5=> <>45;L 270T<>4VW 
:>@8ABC20G0 7 ?@>3@0<=8< 70157?5G5==O< 4;O ?V41>@C <C78G=8E B2>@V2, O:0 
?>40=0 C 283;O4V 4V03@0<8 ?@5F545=BV2, B0 4>72>;OT @>7@>1;N20B8 ?@>3@0<=5 
70157?5G5==O 4;O ?V41>@C <C78G=8E B2>@V2. 

#@0:B8G=0 FV==VABL @57C;LB0BV2 @>1>B8 ?>;O30T C B><C, I> @>7@>1;5=> 
?@>3@0<=5 70157?5G5==O 4;O ?V41>@C <C78G=8E B2>@V2.  

�0?@>?>=>20=> AB@C:BC@C ?@>3@0<=>3> 70157?5G5==O 4;O ?V41>@C 
<C78G=8E B2>@V2. �87=0G5=>, I> ?@>3@0<=5 70157?5G5==O 4;O ?V41>@C 
<C78G=8E B2>@V2 ?>1C4>20=5 =0 >A=>2V 1030B>@V2=52>W 0@EVB5:BC@8, O:0 
28:>@8AB>2CT 251D@59<2>@: 4;O :5@C20==O DC=:FV>=0;L=VABN V 70157?5G5==O 
270T<>4VW <V6 :>@8ABC20G5< V A8AB5<>N. "A=>2=8<8 A:;04>28<8 A8AB5<8 T 
<>4C;V 4;O :5@C20==O 107>N 40=8E, >1@>1:8 70?8BV2, C?@02;V==O <C78G=8<8 
@5:><5=40FVO<8 B0 2V4>1@065==O V=D>@<0FVW =0 251AB>@V=:0E. 

$>7@>1;5=> 107C 40=8E ?@>3@0<=>3> 70157?5G5==O 4;O ?V41>@C <C78G=8E 
B2>@V2, O:0 2V4>1@060T :>=F5?BC0;L=V 72'O7:8 <V6 >1@0=8<8 5;5<5=B0<8 C 
2V4?>2V4=V9 ?@54<5B=V9 >1;0ABV. �87=0G5=>, I> >A=>2=8<8 ACB=>ABO<8 1078 
40=8E >1@0=> B0:V: <C78G=89 B2V@ (music), :>@8ABC20G (auth_user), B53 (tag) B0 
V=HV. 

"?8A0=> DC=:FV>=C20==O ?@>3@0<=>3> 70157?5G5==O 4;O ?V41>@C 
<C78G=8E B2>@V2. 

"?8A0=> >A>1;82>ABV @50;V70FVW ?@>3@0<=>3> 70157?5G5==O 4;O ?V41>@C 
<C78G=8E B2>@V2. �8:>=0=> ?@>T:BC20==O V=B5@D59AC 270T<>4VW :>@8ABC20G0 7 
?@>3@0<=8< 70157?5G5==O< 4;O ?V41>@C <C78G=8E B2>@V2. 

�8:>=0=> B5ABC20==O ?@>3@0<=>3> 70157?5G5==O 4;O ?V41>@C <C78G=8E 
B2>@V2.  

�8O2;5=>, I> ?@>3@0<0 4;O ?V41>@C <C78G=8E B2>@V2 DC=:FV>=CT 
?@028;L=> B0 7;03>465=>. �>=0 @50;V7CT 2AV DC=:FV>=0;L=V 28<>38 B0 CA?VH=> 
28:>=CT A2>N >A=>2=C 7040GC ?V4B@8<:8 ?@>F5AC ?V41>@C <C78G=8E B2>@V2. 

$>7@>1;5=5 ?@>3@0<=5 70157?5G5==O 4>72>;OT 70157?5GC20B8 
02B><0B870FVN ?@>F5AV2, ?>29O70=8E 7 ?V4B@8<:>N ?@>F5AC ?V41>@C <C78G=8E 
B2>@V2.  
 

 

 

 

 

 

 

 

 

 



278 

'�� 004 
";LE>2AL:89 �.�.1, �>FC@  .�.2 
1 ABC4. 3@. �!&-113< !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

"�,)"�%,��� �.�., �"*'$  .�. 
�"%�����!!/ &� #$"�$� !� $������*�/ ��%"��� 

"*�!.��!!/ �!��%&�*��!�) #"$&(���� 

"19T:B 4>A;V465==O 3 ?@>F5A @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O 
>FV=N20==O V=25AB8FV9. 

#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O >FV=N20==O V=25AB8FV9=8E 
?>@BD5;V2. 

 5B0 @>1>B8 3 4>A;V465==O B0 @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 4;O 
>FV=N20==O V=25AB8FV9=8E ?>@BD5;V2. 

� E>4V 28:>=0==O @>1>B8 1C;> ?@>0=0;V7>20=> B0 4>A;V465=> ?@>F5A 
@>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O >FV=N20==O V=25AB8FV9.  

�87=0G5=>, I> V=25AB8FV9=89 ?>@BD5;L O2;OT A>1>N =01V@ DV=0=A>28E 
0:B82V2, B0:8E O: 0:FVW, >1;V30FVW, =5@CE><VABL, V=25AB8FV9=V D>=48 B0 V=HV 
V=AB@C<5=B8, O:V V=25AB>@ 28:>@8AB>2CT 4;O 4>AO3=5==O A2>WE DV=0=A>28E 
FV;59. "A=>2=>N <5B>N AB2>@5==O V=25AB8FV9=>3> ?>@BD5;O T >?B8<V70FVO 
4>E>4C ?@8 <V=V<V70FVW @878:V2 H;OE>< 4825@A8DV:0FVW, @>7?>4V;C 0:B82V2 
A5@54 @V7=8E :;0AV2, A5:B>@V2 01> 35>3@0DVG=8E @53V>=V2. #>@BD5;L 
D>@<CTBLAO 7 C@0EC20==O< B0:8E D0:B>@V2, O: @V25=L @878:C, O:89 V=25AB>@ 
3>B>289 ?@89=OB8, B@820;VABL V=25AB8FV9, >GV:C20=89 4>EV4 B0 @8=:>2V C<>28. 
�D5:B82=5 C?@02;V==O ?>@BD5;5< ?5@5410G0T 28:>@8AB0==O A?5FV0;V7>20=>3> 
?@>3@0<=>3> 70157?5G5==O, O:5 4>?><030T ?V4B@8<C20B8 ?>ABV9=89 0=0;V7 B0 
:>@83C20==O 9>3> A:;04C 2V4?>2V4=> 4> 7<V= =0 @8=:C B0 DV=0=A>28E FV;59. 
�=0;V7 ?>@BD5;O ?5@5410G0T >FV=:C V=25AB8FV9=>3> ?>@BD5;O 7 <5B>N 
?5@52V@:8 9>3> 2V4?>2V4=>ABV DV=0=A>28< FV;O< B0 C?>4>10==O<. �V= B0:>6 
4>72>;OT 287=0G8B8, G8 4>AO30NBLAO 2AB0=>2;5=V 4;O ?>@BD5;O ?>:07=8:8, 
7>:@5<0 AB>A>2=> @878:C, V=D;OFVW B0 ?@>4C:B82=>ABV. 

�0 @57C;LB0B0<8 ?@>2545=>3> 0=0;V7C 7@>1;5=> 28A=>2>:, I> C =0H G0A 
VA=CT 4>A8BL 1030B> ?@>3@0<=8E 70A>1V2 4;O >FV=N20==O V=25AB8FV9=8E 
?>@BD5;V2. #@>B5 45O:V ?@>3@0<=V 70A>18 4;O >FV=N20==O V=25AB8FV9=8E 
?>@BD5;V2 <>6CBL 1CB8 4>A8BL 4>@>38<8 2 @>7@>1FV V 2?@>20465==V, 0 B0:>6 2 
>1A;C3>2C20==V B0 >=>2;5==V. �@V< B>3>, ?@>3@0<=5 70157?5G5==O 4;O 
>FV=N20==O V=25AB8FV9=8E ?>@BD5;V2 70;568BL 2V4 O:>ABV 2EV4=8E 40=8E. 
/:I> ?@8 A8=B57V @>7?V7=020;L=8E <>45;59, I> 28:>@8AB>2CNBLAO C 
2V4?>2V4=><C ?@>3@0<=><C 70157?5G5==V, 1C;> 28:>@8AB0=> =5B>G=V 01> 
=5?>2=V 40=V, @57C;LB0B8 0=0;V7C <>6CBL 1CB8 A?>B2>@5=V 01> =5=04V9=V. 
#@>3@0<=5 70157?5G5==O 4;O >FV=N20==O V=25AB8FV9=8E ?>@BD5;V2 G0AB> 
28:>@8AB>2CT A:;04=V 0;3>@8B<8 4;O ?@>3=>7C20==O B0 >FV=:8. !5?@028;L=5 



279 

=0;0HBC20==O 0;3>@8B<V2 01> 28:>@8AB0==O =54>A:>=0;8E B0 =55D5:B82=8E 
0;3>@8B<V2 <>6CBL ?@8725AB8 4> ?><8;:>28E 28A=>2:V2 V @878:V2. &><C 
0:BC0;L=>N T @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 4;O >FV=N20==O 
V=25AB8FV9=8E ?>@BD5;V2. 

%D>@<C;L>20=> DC=:FV>=0;L=V 28<>38 4> ?@>3@0<=>3> 70157?5G5==O 
4;O >FV=N20==O V=25AB8FV9=8E ?>@BD5;V2. 

�;O @50;V70FVW ?@>3@0<=>3> 70157?5G5==O 4;O >FV=N20==O V=25AB8FV9=8E 
?>@BD5;V2 >1@0=> <>2C ?@>3@0<C20==O Python, O:0 2V4><0 A2>TN ?@>AB>B>N 
B0 G8B015;L=VABN, I> 7=0G=> ?>;53HCT @>7@>1:C A:;04=8E 0;3>@8B<V2, O:V 
G0AB> 28:>@8AB>2CNBLAO 4;O DV=0=A>2>3> 0=0;V7C B0 >FV=:8 @878:V2. 
�@>7C<V;89 A8=B0:A8A <>28 Python 4>72>;OT H284:> @>7@>1;OB8 B0 B5ABC20B8 
@V7=V <>45;V, I> >A>1;82> 206;82> C AD5@V V=25AB8FV9, 45 5D5:B82=VABL B0 
B>G=VABL T :;NG>28<8. �@V< B>3>, Python <0T 25;8:C :V;L:VABL 1V1;V>B5: 4;O 
0=0;V7C 40=8E, I> 4>72>;ONBL ;53:> ?@0FN20B8 7 @V7=8<8 =01>@0<8 
DV=0=A>28E 40=8E, ?@>2>48B8 AB0B8AB8G=V >1G8A;5==O B0 <>45;N20==O. 

�;O AB2>@5==O ?@>3@0<=>3> 70157?5G5==O 4;O >FV=N20==O V=25AB8FV9=8E 
?>@BD5;V2 >1@0=> A5@54>28I5 @>7@>1:8 PyCharm, I> A?5FV0;V7CTBLAO =0 <>2V 
Python B0 =040T ?>BC6=V V=AB@C<5=B8 4;O :>4C20==O, O:V A?@>ICNBL @>7@>1:C 
A:;04=8E ?@>3@0<=8E @VH5=L, 7>:@5<0 4;O <>45;N20==O V=25AB8FV9=8E 
?>@BD5;V2. PyCharm ?V4B@8<CT V=B53@0FVN 7 ?>?C;O@=8<8 1V1;V>B5:0<8 4;O 
0=0;V7C 40=8E B0 V=AB@C<5=B0<8 4;O <0H8==>3> =02G0==O. 

!>287=0 @>1>B8 ?>;O30T C B><C, I> AB2>@5=> <>45;L 270T<>4VW 
:>@8ABC20G0 7 ?@>3@0<=8< 70157?5G5==O< 4;O >FV=N20==O V=25AB8FV9=8E 
?>@BD5;V2, O:0 ?>40=0 C 283;O4V 4V03@0<8 ?@5F545=BV2, B0 4>72>;OT 
@>7@>1;N20B8 ?@>3@0<=5 70157?5G5==O 4;O >FV=N20==O V=25AB8FV9=8E 
?>@BD5;V2. 

#@0:B8G=0 FV==VABL @>1>B8 ?>;O30T C B><C, I> @>7@>1;5=> ?@>3@0<=5 
70157?5G5==O 4;O >FV=N20==O V=25AB8FV9=8E ?>@BD5;V2.  

�0?@>?>=>20=> AB@C:BC@C ?@>3@0<=>3> 70157?5G5==O 4;O >FV=N20==O 
V=25AB8FV9=8E ?>@BD5;V2. �87=0G5=>, I> ?@>3@0<0 A:;040TBLAO 7 45:V;L:>E 
>A=>2=8E <>4C;V2.  >4C;L PortfolioManager.py T 107>28< D09;>< ?@>T:BC, 
O:89 287=0G0T 107>2C AB@C:BC@C D>@<8 V :>>@48=CT @>1>BC 2AVE V=H8E D09;V2. 
 >4C;N StatEstimator.py @50;V7CT AB0B8AB8G=C >FV=:C >:@5<8E ?@>T:BV2 B0 
?>@BD5;V2, AB2>@NNG8 70A>18 >1G8A;5==O, 2V4:@820NG8 2:;04:8 B0 
35=5@CNG8 =5>1EV4=V AB0B8AB8G=V 40=V. Model.py =040T =5>1EV4=V DC=:FVW 4;O 
@>7@>1:8 <>45;V ?@>3=>7C20==O 20@B>ABV ?@>T:BV2 =0 >A=>2V B5E=>;>3V9 
3;81>:>3> =02G0==O, 2:;NG0NG8 ?@>3=>7C20==O B0 AB2>@5==O 2V4?>2V4=>W 
<>45;V C 283;O4V =59@>==>W <5@56V. 

#@89=OB> @VH5==O ?@> 28:>@8AB0==O C ?@>3@0<=><C 70157?5G5==V 4;O 
>FV=N20==O V=25AB8FV9=8E ?>@BD5;V2 =59@>==8E <5@56 7 4>23>N 
:>@>B:>G0A=>N ?0<9OBBN. 



280 

"?8A0=> DC=:FV>=C20==O ?@>3@0<=>3> 70157?5G5==O 4;O >FV=N20==O 
V=25AB8FV9=8E ?>@BD5;V2. 

�8:>=0=> ?@>T:BC20==O V=B5@D59AC 270T<>4VW :>@8ABC20G0 7 ?@>3@0<=8< 
70157?5G5==O< 4;O >FV=N20==O V=25AB8FV9=8E ?>@BD5;V2. 

�8:>=0=> B5ABC20==O @>7@>1;5=>3> ?@>3@0<=>3> 70157?5G5==O 4;O 
>FV=N20==O V=25AB8FV9=8E ?>@BD5;V2. $57C;LB0B8 B5ABC20==O ?@>3@0<=>3> 
70157?5G5==O ?>:070;8, I> @>7@>1;5=0 ?@>3@0<0 4>72>;OT 70157?5G8B8 
02B><0B870FVN ?@>F5AV2, ?>29O70=8E 7 ?V4B@8<:>N ?@>F5AC >FV=N20==O 
V=25AB8FV9=8E ?>@BD5;V2. 

�0;C7L 28:>@8AB0==O 3 DV=0=A>289 0=0;V7. 
 

 

'�� 004 
�>@>1:0 �.%.1, �>FC@  .�.2 
1 ABC4. 3@. �!&-113< !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

�"$"��� �.%., �"*'$  .�. 
�"%�����!!/ &� #$"�$� !� $������*�/ ��%"��� 

"*�!.��!!/ �" �!&�$�� �"$�%&'��+�� 

"19T:B 4>A;V465==O 3 ?@>F5A @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O 
>FV=N20==O 5<>FV9=>3> 7010@2;5==O B5:AB>28E ?>2V4><;5=L. 

#@54<5B 4>A;V465==O 3 ?@>3@0<=V 70A>18 4;O >FV=N20==O :><5=B0@V2 
:>@8ABC20GV2. 

 5B0 @>1>B8 3 4>A;V465==O B0 @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 4;O 
>FV=N20==O :><5=B0@V2 :>@8ABC20GV2. 

� E>4V 28:>=0==O @>1>B8 1C;> ?@>0=0;V7>20=> B0 4>A;V465=> ?@>F5A 
@>7@>1:8 ?@>3@0<=>3> 70157?5G5==O 4;O >FV=N20==O 5<>FV9=>3> 7010@2;5==O 
B5:AB>28E ?>2V4><;5=L.  

�87=0G5=>, I> 2V43C: :>@8ABC20G0 O2;OT A>1>N 72>@>B=V9 72'O7>: 01> 
4C<:C, O:C =040NBL :>@8ABC20GV ?@> ?@>4C:B, ?>A;C3C G8 4>A2V4 270T<>4VW 7 
:><?0=VTN. �V43C:8 B0 :><5=B0@V :>@8ABC20GV2 4>?><030NBL :><?0=VO< 
7@>7C<VB8 ?>B@518 A2>WE :;VT=BV2, 287=0G8B8 A8;L=V B0 A;01:V AB>@>=8 
?@>4C:BC 01> ?>A;C38, 0 B0:>6 ?@89<0B8 @VH5==O I>4> 24>A:>=0;5==O =0 
>A=>2V >B@8<0=>W V=D>@<0FVW. �V43C:8 <>6CBL 1CB8 =040=V C 283;O4V >FV=>:, 
:><5=B0@V2, >?8BC20=L 01> G5@57 V=HV :0=0;8 72'O7:C, B0:V O: A>FV0;L=V <5@56V 
G8 A;C618 ?V4B@8<:8. #@>0=0;V7>20=> ?@>F5A 0=0;V7C 2V43C:V2 :>@8ABC20GV2 
70 4>?><>3>N ?@>3@0<=>3> 70157?5G5==O. 

�0 @57C;LB0B0<8 ?@>2545=>3> 0=0;V7C 7@>1;5=> 28A=>2>:, I> C =0H G0A 
VA=CT 4>A8BL 1030B> ?@>3@0<=8E 70A>1V2 4;O >FV=N20==O :><5=B0@V2 
:>@8ABC20GV2. #@>B5 45O:V ?@>3@0<=V 70A>18 4;O >FV=N20==O :><5=B0@V2 
:>@8ABC20GV2 <>6CBL =5 702648 ?@028;L=> V=B5@?@5BC20B8 :>=B5:AB 



281 

:><5=B0@V2, I> >1C<>2;5=> 28:>@8AB0==O< =55D5:B82=8E <5B>4V2 HBCG=>3> 
V=B5;5:BC B0 @>7?V7=020;L=8E <>45;59, I> <>65 ?@8725AB8 4> =5?@028;L=>W 
>FV=:8 =0AB@>N 01> 7=0GCI>ABV :><5=B0@V2. �5O:5 ?@>3@0<=5 70157?5G5==O 
<>65 <0B8 >1<565=V <>6;82>ABV 4;O B>G=>3> 0=0;V7C :><5=B0@V2, =0?8A0=8E 
=0 @V7=8E <>20E 01> 4V0;5:B0E, I> >A>1;82> 0:BC0;L=> 4;O 3;>10;L=8E 
:><?0=V9, O:V ?@0FNNBL =0 @8=:0E @V7=8E :@0W=. �;O B>3> I>1 45O:5 
?@>3@0<=5 70157?5G5==O 4;O >FV=N20==O :><5=B0@V2 :>@8ABC20GV2 ?@0FN20;> 
5D5:B82=>, <>65 7=04>18B8AO 7=0G=89 >1AO3 G0AC V @5AC@AV2 =0 9>3> 
=0;0HBC20==O ?V4 A?5F8DVG=V ?>B@518 1V7=5AC, I> 2:;NG0T 040?B0FVN 
<>45;59 V V=B53@0FVN 7 V=H8<8 A8AB5<0<8. &><C 0:BC0;L=>N T @>7@>1:0 
?@>3@0<=>3> 70157?5G5==O 4;O >FV=N20==O :><5=B0@V2 :>@8ABC20GV2. 

%D>@<C;L>20=> DC=:FV>=0;L=V 28<>38 4> ?@>3@0<=>3> 70157?5G5==O 
4;O >FV=N20==O :><5=B0@V2 :>@8ABC20GV2. 

�;O @50;V70FVW ?@>3@0<=>3> 70157?5G5==O 4;O >FV=N20==O :><5=B0@V2 
:>@8ABC20GV2 >1@0=> <>2C ?@>3@0<C20==O Python, O:0 <0T H8@>:89 A?5:B@ 
1V1;V>B5: <0H8==>3> =02G0==O, 7>:@5<0 Scikit-learn V TensorFlow, I> <>6CBL 
A?@>AB8B8 ?@>F5A 0=0;V7C :><5=B0@V2. �@V< B>3>, Python 2V4><89 A2>TN 
?@>AB>B>N B0 7@>7C<V;VABN :>4C, I> 4>72>;OT H284H5 @>7@>1;OB8 V 
?V4B@8<C20B8 ?@>3@0<8, 9>3> A8=B0:A8A T V=BCWB82=> 7@>7C<V;8<, I> A?@>ICT 
@>7@>1:C V 7=86CT 20@BVABL ?V4B@8<:8. 

�;O AB2>@5==O ?@>3@0<=>3> 70157?5G5==O 4;O >FV=N20==O :><5=B0@V2 
:>@8ABC20GV2 >1@0=> D@59<2>@: Django, O:89 =040T 7@CG=89 <5E0=V7< 4;O 
@>1>B8 7 D>@<0<8, I> A?@>ICT >1@>1:C V 20;V40FVN 40=8E, 7>:@5<0 
:><5=B0@V2 :>@8ABC20GV2. *5 4>72>;OT ;53:> AB2>@N20B8 V >1@>1;OB8 D>@<8 
4;O 71>@C 72>@>B=>3> 729O7:C. �@V< B>3>, Django 2:;NG0T 2 A515 ?>BC6=V 
V=AB@C<5=B8 4;O B5ABC20==O, I> 4>72>;OT AB2>@N20B8 02B><0B87>20=V B5AB8 
4;O ?5@52V@:8 DC=:FV>=0;L=>ABV ?@>3@0<8. *5 4>?><030T 70157?5G8B8 28A>:C 
O:VABL :>4C B0 ?@028;L=VABL @>1>B8 2AVE DC=:FV9. 
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@>7@>1;N20B8 ?@>3@0<=5 70157?5G5==O 4;O >FV=N20==O :><5=B0@V2 
:>@8ABC20GV2. 

#@0:B8G=0 FV==VABL @57C;LB0BV2 @>1>B8 ?>;O30T C B><C, I> @>7@>1;5=> 
?@>3@0<=5 70157?5G5==O 4;O >FV=N20==O :><5=B0@V2 :>@8ABC20GV2.  
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H0@ 270T<>4VW 7 107>N 40=8E, View 287=0G0T, O:V 40=V >B@8<C20B8 V O: WE 
2V4>1@060B8, F5 70157?5GCTBLAO CO2;5==O<8 V H01;>=0<8, Controller 2818@0T 
?>B@V1=V CO2;5==O 70;56=> 2V4 22545=8E :>@8ABC20G5< 40=8E. 

"?8A0=> DC=:FV>=C20==O ?@>3@0<=>3> 70157?5G5==O 4;O >FV=N20==O 
:><5=B0@V2 :>@8ABC20GV2, 0 B0:>6 @50;V70FVN ?@>F5AC >FV=N20==O :><5=B0@V2 
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270T<>4VW :>@8ABC20G0 7 ?@>3@0<=8< 70157?5G5==O< 4;O >FV=N20==O 
:><5=B0@V2 :>@8ABC20GV2. 
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70157?5G5==O ?>:070;8, I> @>7@>1;5=0 ?@>3@0<0 4>72>;OT 70157?5G8B8 
02B><0B870FVN ?@>F5AV2, ?>29O70=8E 7 ?V4B@8<:>N ?@>F5AC >FV=N20==O 
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#@54<5B 4>A;V465==O 3 B5E=>;>3VW ?@>3@0<=>3> 70157?5G5==O A8AB5<8 
>1;V:C 28@>1=8FB20 4@>=V2, O:V 1 70157?5G8;8 =0;56=C 5D5:B82=VABL 

 5B0 @>1>B8 3 @>7@>1:0 A8AB5<8, I> 70157?5GCT >1;V: 4VO;L=>ABV 7 
28@>1=8FB20 4@>=V2. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: %��� PostgreSQL, V=B53@>20=5 
A5@54>28I5 @>7@>1:8 Microsoft Visual Studio 2017 Community Edition, 
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>?5@0B82=>N ?0<9OBBN 4 �1,  :;02V0BC@>N B0  <0=V?C;OB>@>< B8?C «<8H0», 
I> DC=:FV>=CT ?V4 C?@02;V==O< >?5@0FV9=>W  8AB5<8 Mincrosoft Windows 10. 
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3 1C;> @>7@>1;5=> ?@>3@0<=89 ?@>4C:B O: @50;V7C202 2AV ?>AB02;5=V 
7040GV. �C;> >?8A0=> 0;3>@8B< 9>3> DC=:FV>=C20==O, =02545=> 4V03@0<8 
:;0AV2 B0 >?8A0=> <>4C;V @>7@>1;5=>W A8AB5<8. �>:@5<0, 1C;> =02545=> 
@>7@>1;5=C AE5<C 1078 40=8E B0 >?8A0=> WW ACB=>ABV; 

3  B5ABC20==O ?@>3@0<8 4>25;>, I> @>7@>1;5=0 A8AB5<0 ?@0FNT 
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B5E=>;>3V9. Unity V WebGL T ?@>2V4=8<8 V=AB@C<5=B0<8 4;O AB2>@5==O V3>@, 0 
4>?>2=5==O C 283;O4V ?V4B@8<:8 ?;0BD>@< Android B0 iOS 7=0G=> @>7H8@NT 
0C48B>@VN :>@8ABC20GV2. Unity 4 V=B53@>20=5 A5@54>28I5 @>7@>1:8, O:5 
4>72>;OT AB2>@N20B8 V3@8 4;O @V7=8E ?;0BD>@<, 0 WebGL 70157?5GCT 70?CA: 
3@0DVG=> =0A8G5=8E 4>40B:V2 C 251-1@0C75@V.  

$>7@>1:0 V3>@ V7 28:>@8AB0==O< Unity WebGL, Android B0 iOS =040T 
@>7@>1=8:0< H8@>:V <>6;82>ABV. �> >A=>2=8E ?5@5203 =0;560BL ?V4B@8<:0 
ACG0A=>W 3@0DV:8, :@>A?;0BD>@<5==VABL, >?B8<V7>20=0 ?@>4C:B82=VABL B0 
4>ABC?=VABL O: 4;O <>1V;L=8E ?@8AB@>W2, B0: V 4;O 251-A5@54>28I0.  

#@>F5A AB2>@5==O 3@8 A:;040TBLAO 7 :V;L:>E 5B0?V2. #5@H8< :@>:>< T 
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0C48B>@VO, 0 B0:>6 >18@0TBLAO AB8;L >D>@<;5==O. �;O <>1V;L=8E V3>@ 
206;82> 2@0E>2C20B8 >A>1;82>ABV 270T<>4VW 7 A5=A>@=8< 5:@0=><.  

!0 5B0?V @>7@>1:8 ?@>3@0<VAB8 AB2>@NNBL DC=:FV>=0; 3@8, B>4V O: 
48709=5@8 ?@0FNNBL =04 3@0DVG=8< :>=B5=B><. Unity ?@>?>=CT V=AB@C<5=B8 
4;O 040?B0FVW 3@8 4> @V7=8E ?;0BD>@<, 7>:@5<0 Android, iOS V 1@0C75@V2 G5@57 
WebGL. *5 70157?5GCT 4>ABC?=VABL 3@8 4;O @V7=8E :0B53>@V9 3@02FV2.  

&5ABC20==O T :;NG>28< 5B0?>< 4;O 2AVE ?;0BD>@<. �;O <>1V;L=8E 
4>40B:V2 B5ABC20==O >E>?;NT ?5@52V@:C ?@>4C:B82=>ABV =0 @V7=8E ?@8AB@>OE, 
040?B82=VABL V=B5@D59AC B0 AB01V;L=VABL @>1>B8 2 C<>20E >1<565=8E 
@5AC@AV2. $5;V7 3@8 =0 Android B0 iOS 70728G09 AC?@>2>46CTBLAO ?C1;V:0FVTN 
2 <03078=0E 4>40B:V2, B0:8E O: Google Play V App Store. *5 ?5@5410G0T 
4>B@8<0==O A?5F8DVG=8E 28<>3 :>6=>W ?;0BD>@<8, B0:8E O: A5@B8DV:0FVO, 
@>7<VI5==O 3@0DVG=8E <0B5@V0;V2 V ?V43>B>2:0 >?8AV2.  

#VA;O 28E>4C 3@8 @>7@>1=8:8 ?@>4>26CNBL ?V4B@8<:C ?@>4C:BC. �;O 
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=>289 :>=B5=B, 28?@02;5==O ?><8;>: V 040?B0FVN 4> =>28E 25@AV9 
>?5@0FV9=8E A8AB5<.  

' @57C;LB0BV 28:>=0==O 40=>W @>1>B8, 1C;8 ?>:@0I5=V 107>2V =028G:8 ?> 
@>1>BV 7 @CHVT< Unity3D B0 >?0=>20=V =>2V ?@>D5AV9=V. ' 3@V 28:>@8AB0=V 
>A=>2=V ?@8=F8?8 ""# C#, 715@V30NG8 SOLID 0@EVB5:BC@C, 
?@>45<>=AB@>20=> <>6;82>ABV 1V1;V>B5:8 Unity Engine, B0: O: G5@57 :>4 
AB2>@5=> 1030B> ;>3V:8 270T<>4VW V7 B530<8, >1¾T:B0<8, A;>O<8, 0=V<0FVTN, 
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�>40B:>2> 1C;> ?@>?@0FL>20=> V=ABC<5=B8 4;O AB2>@5==O :VAB:>2>W 
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:0<5@0<8 B0 :><?>=5=B>< Cinematic Brain, =0;0HBC20==O 72C:>2>3> 
AC?@>2>465==O 3@8, V=ABC<5=B8 ?> @>1>BV V7 UI B0 270T<>4VO 7 WE 
:><?>=5=B0<8 G5@57 :>4. &0:>6 3@0 <0T A8AB5<C 715@V30==O 40=8E C 
48@5:B>@VW ?@8AB@>N, =0 O:><C 2>=0 70?CI5=0. 

%?>G0B:C 1C;> ?@>0=0;V7>20=> B0 A?;0=>20=> >A=>2=V 5B0?8 @>7@>1:8, 
AB8;L 3@0DV:8 B0 60=@ 3@8, ?@>4C<0=V >A=>2=V <5E0=V:8, 0@EVB5:BC@0 ?@>5:BC 
B0 FV;VA=89 283;O4 3@8. 

%B2>@5=0 3@0 C 60=@V Obstacle Course <VAB8BL AB8;L 3D 3@0DV:8 low poly, 
core-<5E0=V:8 B0 A8AB5<C V3@>28E <5=5465@V2. %5@54 <5E0=V: 4>ABC?=> 
?5@5<VI5==O, AB@81>: B0 C=V:0;L=0 <5E0=V:0 A5@54 FL>3> 60=@C 3 B5;5?>@B, 
O:89 4>40T 3@V @V7=><0AB>ABV 7024O:8 ?@>4C<0=V9 ;>3VFV 9>3> 28:>@8AB0==O, 0 
B0:>6 48=0<VG=VABL 4;O V3@>2>3> ?@>F5AC. �V3 B0 AB@81:8 AC?@>2>46CNBLAO 
:VAB:>28<8 0=V<0FVO<8, 0 B5;5?>@B 3 AB2>@5=8<8 5D5:B0<8 7024O:8 
V=ABC<5=BC Particle System.  

�@0 <0T 107>289 UI, 0 A0<5 3>;>2=5 <5=N 3@8, ?0=5;V 4;O ?5@570?CA:C 
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70@O4V2 B5;5?>@BV2. $V25=L 70:V=G5=89 B0 <0T 25;8:C @V7=><0=VB=VABL 
?5@5H:>4, O:V AB2>@5=V 7024O:8 :><1V=0FVW @V7=8E <5B>4V2 :>4C, B0 ;53:> 
=0;0HB>2CNBLAO G5@57 V=A?5:B>@ Unity. #5@5410G5=V @V7=V AF5=0@VW ?@>3@0HC, 
=0?@8:;04, :>;8 3@025FL 28?040T 70 :0@BC, 01> AB8:0TBLAO 7 ?5@5H:>40<8.  

&0:>6 1C;> AB2>@5=> 2V@BC0;L=V :0<5@8, O:V 7<V=NNBL A2V9 @0:C@A 
70;56=> 2V4 5B0?C @V2=O, 4;O FL>3> 28:>@8AB0=V A:;04=V :><?>=5=B8 Cinematic 
:0<5@8, I> 70157?5GCT 72¾O7>: 2V@BC0;L=8E :0<5@ V7 >A=>2=>N. �024O:8 
1V1;V>B5FV PlayerPrefs, 3@0 715@V30T =09:@0I89 @57C;LB0B <V6 A5AVO<8 =0 
?@8AB@>W. 

$>7@>1:0 V3>@ =0 Unity WebGL, Android B0 iOS 4 F5 70E>?;8289 V 
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4;O <>1V;L=8E ?@8AB@>W2, B0: V 4;O 1@0C75@V2, I> 4>72>;OT >E>?8B8 H8@>:C 
0C48B>@VN. 
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D@59<2>@:8 ASP.NET V Entity Framework 4;O A5@25@=>W G0AB8=8, HTML V CSS 
4;O :;VT=BAL:>W G0AB8=8, A5@54>28I5 @>7@>1:8 Microsoft Visual Studio 2022, 
A8AB5<0 C?@02;V==O 1070<8 40=8E Microsoft SQL Server, ?5@A>=0;L=89 
:><?'NB5@ ?V4 C?@02;V==O< >?5@0FV9=>W A8AB5<8 Microsoft Windows 10. 

' ?@>F5AV 4>A;V465==O 1C;> ?@>2545=> �@C=B>2=89 0=0;V7 ?@54<5B=>W 
>1;0ABV B0 VA=CNG8E @VH5=L 4;O >=;09=-04<V=VAB@C20==O A?V215AV4. *5 
4>72>;8;> 287=0G8B8 :;NG>2V =54>;V:8 B0 >1<565==O =0O2=8E A8AB5<, 0 
B0:>6 AD>@<C20B8 28<>38 4> =>2>3> 70AB>AC=:C, O:89 18 ?>T4=C202 ?5@52038 
VA=CNG8E @VH5=L B0 CAC202 WE =54>;V:8. 

#@8 ?@>T:BC20==V A8AB5<8 >A>1;820 C2030 ?@84V;O;0AO 281>@C 
>?B8<0;L=8E B5E=>;>3V9 B0 V=AB@C<5=BV2 @>7@>1:8, O:V 70157?5GCNBL 
=04V9=VABL, <0AHB01>20=VABL B0 28A>:C ?@>4C:B82=VABL @>1>B8. �@EVB5:BC@0 
A8AB5<8 ?>1C4>20=0 =0 >A=>2V H01;>=C MVC 7 28:>@8AB0==O< ACG0A=8E 
D@59<2>@:V2 B0 B5E=>;>3V9, B0:8E O: ASP.NET, Entity Framework B0 
HTML/CSS. 
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$>7@>1;5=89 25170AB>AC=>: 70157?5GCT H8@>:89 A?5:B@ DC=:FV>=0;L=8E 
<>6;82>AB59 4;O 5D5:B82=>3> 04<V=VAB@C20==O A?V215AV4, 2:;NG0NG8 
AB2>@5==O, @5403C20==O B0 C?@02;V==O A?V215AV40<8, ?@87=0G5==O @>;59 
CG0A=8:0<, 4>4020==O 70240=L B0 V=D>@<0FVW. �=B5@D59A :>@8ABC20G0 T 
V=BCWB82=> 7@>7C<V;8< B0 7@CG=8< C 28:>@8AB0==V, 0 A8AB5<0 02B5=B8DV:0FVW 
B0 02B>@870FVW 30@0=BCT 157?5:C 40=8E B0 @>7<56C20==O ?@02 4>ABC?C. 

#@>2545=5 5:A?;C0B0FV9=5 B5ABC20==O B0 5:A?5@8<5=B0;L=5 
4>A;V465==O ?V4B25@48;8 2V4?>2V4=VABL @>7@>1;5=>3> 70AB>AC=:C 
2AB0=>2;5=8< 28<>30<, 9>3> =04V9=VABL B0 740B=VABL 5D5:B82=> >1@>1;OB8 
28A>:V =020=B065==O. $57C;LB0B8 B5ABC20==O B0:>6 4>72>;8;8 28O28B8 
?>B5=FV9=V >1;0ABV 4;O >?B8<V70FVW B0 24>A:>=0;5==O A8AB5<8. 

&0:8< G8=><, @>7@>1;5=89 25170AB>AC=>: 4;O >=;09=-04<V=VAB@C20==O 
A?V215AV4 T ?>2=>FV==8< B0 5D5:B82=8< @VH5==O<, O:5 <>65 7=0G=> 
A?@>AB8B8 B0 >?B8<V7C20B8 ?@>F5A8 >@30=V70FVW B0 ?@>2545==O A?V215AV4 C 
ACG0A=><C 1V7=5A-A5@54>28IV. "1@0=0 0@EVB5:BC@0 B0 B5E=>;>3VW 70157?5GCNBL 
<>6;82VABL ?>40;LH>3> @>7H8@5==O DC=:FV>=0;C B0 040?B0FVW A8AB5<8 4> 
<V=;828E ?>B@51 :>@8ABC20GV2. 

' ?5@A?5:B82V, @>7@>1;5=89 70AB>AC=>: <>65 1CB8 4>?>2=5=89 =>28<8 
DC=:FVO<8, B0:8<8 O: V=B53@0FVO 7 A8AB5<0<8 :0;5=40@V2, 02B><0B870FVO 
@>7A8;:8 ?>2V4><;5=L B0 =0304C20=L, 35=5@0FVO 72VBV2 B0 0=0;VB8:8. *5 
4>72>;8BL I5 1V;LH5 ?V428I8B8 5D5:B82=VABL B0 7@CG=VABL 28:>@8AB0==O 
A8AB5<8 4;O >@30=V70B>@V2 B0 CG0A=8:V2 A?V215AV4. 

' @0<:0E @>1>B8 1C;> CA?VH=> A?@>T:B>20=> B0 @>7@>1;5=> 
25170AB>AC=>: 4;O >=;09= 04<V=VAB@C20==O A?V215AV4, O:89 2V4?>2V40T 
ACG0A=8< 28<>30< B0 28:;8:0< C AD5@V C?@02;V==O A?V215AV40<8 B0 
>@30=V70FVW 1V7=5A-?@>F5AV2. �0AB>AC=>: <0T V=BCWB82=> 7@>7C<V;89 V=B5@D59A 
:>@8ABC20G0 B0 =04V9=C A8AB5<C 02B5=B8DV:0FVW 9 02B>@870FVW 4;O 157?5:8 
40=8E. 

�0;C7L 28:>@8AB0==O 3 @5:@CB8=3, >@30=V70FVO :>@?>@0B82=8E 70E>4V2. 
 

 

'�� 004 
�@>:V= �.�.1, �5;5=L>20 �./.2 
1 ABC4. 3@. �!&-120 !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

�$"��! �.�., ����!,"�� �./. 

$"�$"��� ���%��&' ��/ �"!%��&�!�"�"� �" #�!�� 

"1'T:B 4>A;V465==O 3 ?@>F5A @>7@>1:8 251A09BC 4;O :>=A0;B8=3>2>W 
:><?0=VW. 

#@54<5B 4>A;V465==O 3 B5E=>;>3VW B0 <5B>48 @>7@>1:8 251A09BV2 4;O 
:>=A0;B8=3>28E :><?0=V9. 
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 5B0 @>1>B8 3 @>7@>1:0 5D5:B82=>3> B0 DC=:FV>=0;L=>3> 251A09BC 4;O 
:>=A0;B8=3>2>W :><?0=VW, O:89 18 2V4?>2V402 ACG0A=8< 28<>30< B0 
70157?5GC202 28A>:C O:VABL >1A;C3>2C20==O :;VT=BV2. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: ACG0A=V 251B5E=>;>3VW (HTML, 
CSS, JavaScript), D@59<2>@:8 B0 1V1;V>B5:8 (React, Vue.js, Angular), 251A5@25@ 
Nginx, <5B>48 ?@>T:BC20==O AB@C:BC@8 B0 48709=C 251A09BV2, <5B>48 
B5ABC20==O B0 >?B8<V70FVW 251A09BV2, ?5@A>=0;L=89 :><?'NB5@ 7 ?@>F5A>@>< 
Intel Core i5 ?V4 C?@02;V==O< >?5@0FV9=>W A8AB5<8 Microsoft Windows 10. 

' @>1>BV 1C;> ?@>2545=> 4>A;V465==O ?@>F5AC @>7@>1:8 251A09BC 4;O 
:>=A0;B8=3>2>W :><?0=VW 7 C@0EC20==O< ACG0A=8E B5E=>;>3V9, 28<>3 4> 
DC=:FV>=0;L=>ABV B0 48709=C, 0 B0:>6 ?>B@51 :>@8ABC20GV2 V 1V7=5A-FV;59 
:><?0=VW. #@>0=0;V7>20=> @>;L :>=A0;B8=3>28E ?>A;C3 C ACG0A=><C 1V7=5A-
A5@54>28IV B0 @>728B>: @8=:C :>=A0;B8=3C 2 ':@0W=V. �87=0G5=> >A>1;82>ABV 
:>=A0;B8=3>28E ?>A;C3 B0 :;NG>2V :@8B5@VW CA?VH=>3> 251A09BC 4;O 
:>=A0;B8=3>2>W :><?0=VW. 

$>73;O=CB> B5E=>;>3VW B0 <5B>48 @>7@>1:8 251A09BC, 2:;NG0NG8 0=0;V7 
70A>1V2 @>7@>1:8, DC=:FV>=0;L=8E B0 =5DC=:FV>=0;L=8E 28<>3, ?@>T:BC20==O 
AB@C:BC@8 B0 48709=C 251A09BC. �87=0G5=> =5>1EV4=VABL 10;0=AC <V6 
DC=:FV>=0;L=VABN, 7@CG=VABN 28:>@8AB0==O B0 2V7C0;L=>N ?@8201;82VABN. 

#@54AB02;5=> 45B0;L=89 >?8A @>7@>1;5=>3> 251A09BC 4;O 
:>=A0;B8=3>2>W :><?0=VW "New Step", I> 2:;NG0T 3>;>2=C AB>@V=:C, @>74V;8 
"#@> =0A", "#>A;C38", "�>=B0:B8" B0 V=HV :;NG>2V 5;5<5=B8. #@>2545=> 
0=0;V7 251A5@25@V2 B0 >1@0=> Nginx O: >?B8<0;L=5 @VH5==O 4;O 70157?5G5==O 
5D5:B82=>W @>1>B8 251A09BC. 

$>73;O=CB> :;NG>2V 0A?5:B8 5:A?;C0B0FVW 251A09BC, 2:;NG0NG8 
:@>A?;0BD>@<=5 B5ABC20==O B0 >?B8<V70FVN. �8O2;5=> =5>1EV4=VABL 
@53C;O@=>3> B5ABC20==O, >?B8<V70FVW B0 <>=VB>@8=3C 4;O ?V4B@8<:8 28A>:>W 
?@>4C:B82=>ABV B0 ?>78B82=>3> :>@8ABC20FL:>3> 4>A2V4C. 

$>7@>1;5=> ?>2=>DC=:FV>=0;L=89 251A09B 4;O :>=A0;B8=3>2>W :><?0=VW 
"New Step" 7 28:>@8AB0==O< ACG0A=8E 251B5E=>;>3V9 B0 <5B>4V2 
?@>T:BC20==O. ' @57C;LB0BV 28:>=0==O @>1>B8 1C;> ?@>2545=> 4>A;V465==O 
?@>F5AC @>7@>1:8 251A09BC 4;O :>=A0;B8=3>2>W :><?0=VW 7 C@0EC20==O< 
ACG0A=8E B5E=>;>3V9, 28<>3 4> DC=:FV>=0;L=>ABV B0 48709=C, 0 B0:>6 ?>B@51 
:>@8ABC20GV2 V 1V7=5A-FV;59 :><?0=VW 

&0:8< G8=><, @>7@>1;5=89 251A09B 2V4?>2V40T ACG0A=8< 28<>30< 4> 
:>@?>@0B82=8E 251A09BV2 :>=A0;B8=3>28E :><?0=V9 B0 70157?5GCT 5D5:B82=C 
270T<>4VN 7 :;VT=B0<8 B0 ?0@B=5@0<8. #>40;LH89 @>728B>: 251A09BC <>65 
2:;NG0B8 V=B53@0FVN 4>40B:>28E DC=:FV9, B0:8E O: >=;09=-:>=AC;LB0FVW, 
251V=0@8 B0 0=0;VB8G=V V=AB@C<5=B8, 4;O @>7H8@5==O A?5:B@C ?>A;C3. 

�0;C7L 28:>@8AB0==O 3 :>=A0;B8=3>2V :><?0=VW, 251@>7@>1:0, V=B5@=5B-
<0@:5B8=3. 
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'�� 004 
�8@8:  . .1, �5;5=L>20 �./.2 
1 ABC4. 3@. �!&-211A? !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

��$��  . ., ����!,"�� �./. 
$>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 02B><0B870FVW @>1>B8 035=B0 7 

=5@CE><>ABV 

"1'T:B 4>A;V465==O 3 ?@>F5A8 02B><0B870FVW @>1>B8 035=BV2 7 
=5@CE><>ABV 70 4>?><>3>N 25170AB>AC=:C. 

#@54<5B 4>A;V465==O 3 @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 4;O 
02B><0B870FVW @>1>B8 035=B0 7 =5@CE><>ABV. 

 5B0 @>1>B8 3 0=0;V7, ?@>T:BC20==O B0 @>7@>1:0 ?@>3@0<=>3> 
70157?5G5==O 4;O 02B><0B870FVW 1V7=5A-?@>F5AV2 035=BV2 7 =5@CE><>ABV C 
283;O4V 25170AB>AC=:C. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>28 ?@>3@0<C20==O JavaScript, 
TypeScript, HTML, CSS, D@59<2>@: React, A5@54>28I5 @>7@>1:8 Node.js, 
A8AB5<0 :5@C20==O 1070<8 40=8E PostgreSQL, ?;0BV6=0 A8AB5<0 Braintree, 
<5B>4>;>3VW @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O, ?5@A>=0;L=89 :><?'NB5@ 7 
?@>F5A>@>< Intel Core i7 ?V4 C?@02;V==O< >?5@0FV9=>W A8AB5<8 macOS. 

� @>1>BV 1C;> @>7@>1;5=> ?@>3@0<=5 70157?5G5==O 4;O 02B><0B870FVW 
@>1>B8 035=BV2 7 =5@CE><>ABV C 283;O4V 25170AB>AC=:C. $>1>B0 >E>?8;0 0=0;V7 
ACG0A=>3> AB0=C @8=:C =5@CE><>ABV 2 ':@0W=V, 4>A;V465==O 1V7=5A-?@>F5AV2 
035=BV2 7 =5@CE><>ABV B0 28O2;5==O ?@>1;5< 02B><0B870FVW WE=L>W 4VO;L=>ABV. 

�=0;V7 VA=CNG8E @VH5=L, 7>:@5<0 CRM-A8AB5< B0 A?5FV0;V7>20=8E 
<>1V;L=8E 70AB>AC=:V2, 4>72>;82 287=0G8B8 ?5@52038 B0 =54>;V:8 :>6=>3> 7 
=8E B0 AD>@<C20B8 =01V@ 28<>3 4> @>7@>1;N20=>3> 25170AB>AC=:C. �C;8 
>1�@C=B>20=> >1@0=V ACG0A=V B5E=>;>3VW @>7@>1:8, B0:V O: JavaScript, HTML, 
CSS, TypeScript 4;O :;VT=BAL:>W G0AB8=8 B0 Node.js 4;O A5@25@=>W. 

�@EVB5:BC@0 70AB>AC=:C 1C;0 ?@>4C<0=0 7 C@0EC20==O< A?5F8DV:8 
@>1>B8 035=BV2 7 =5@CE><>ABV B0 ?>B@51 :>@8ABC20GV2. $50;V7>20=V <>4C;V 
@5TAB@0FVW :;VT=BV2, >FV=:8 =5@CE><>ABV B0 >?;0B8 ?>A;C3 G5@57 V=B53@0FVN 7 
?;0BV6=>N A8AB5<>N Braintree. $>7@>1;5=89 70 AB>AC=>: ?@>9H>2 @5B5;L=5 
B5ABC20==O =0 @V2=V N=VB-B5ABV2, V=B53@0FV9=8E B5ABV2 B0 B5ABC20==O 
:>@8ABC20FL:>3> V=B5@D59AC, ?V4B25@482H8 A2>N DC=:FV>=0;L=VABL B0 
3>B>2=VABL 4> 28:>@8AB0==O. 

�5170AB>AC=>: 4;O 02B><0B870FVW @>1>B8 035=BV2 7 =5@CE><>ABV ?@>?>=CT 
5D5:B82=89 V=AB@C<5=B 4;O >?B8<V70FVW 1V7=5A-?@>F5AV2, ?>:@0I5==O 
270T<>4VW 7 :;VT=B0<8 B0 ?V428I5==O ?@>4C:B82=>ABV ?@0FV 035=BV2. 
$>7@>1;5=5 @VH5==O 2@0E>2CT >A>1;82>ABV C:@0W=AL:>3> @8=:C =5@CE><>ABV B0 
<>65 1CB8 2?@>20465=> 2 4VO;L=VABL 035=BAB2 =5@CE><>ABV. 
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#>40;LHV =0?@O<:8 @>728B:C FL>3> ?@>3@0<=>3> 70157?5G5==O <>6CBL 
2:;NG0B8 @>7H8@5==O DC=:FV>=0;L=>ABV, 24>A:>=0;5==O :>@8ABC20FL:>3> 
V=B5@D59AC, V=B53@0FVN 7 V=H8<8 A8AB5<0<8 B0 040?B0FVN 4> 7<V= =0 @8=:C 
=5@CE><>ABV.  

�0;C7L 28:>@8AB0==O 3 035=BAB20 =5@CE><>ABV, @V5;B>@AL:0 4VO;L=VABL, 
02B><0B870FVO 1V7=5A-?@>F5AV2 C AD5@V =5@CE><>ABV. 

 

 

'�� 004 
�C;8: �.%.1, �5;5=L>20 �./.2 
1 ABC4. 3@. �!&-220 !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

�'��� �.%., ����!,"�� �./. 
$"�$"��� #$"�$� !"�" ��%&"%'!�' ��/ �"!&$"�. 

 ��$"��� �&' �� !�&!�) $"%��! 

"1'T:B 4>A;V465==O 3 ?@>F5A C?@02;V==O <V:@>:;V<0B>< 4;O :V<=0B=8E 
@>A;8= C 70:@8B8E ?@>AB>@0E. 

#@54<5B 4>A;V465==O 3 ?@>3@0<=89 70AB>AC=>:, I> @50;V7CT DC=:FVW 
:>=B@>;N 70 B0:8<8 ?0@0<5B@0<8 O: B5<?5@0BC@0 ?>2VB@O, 2>;>3VABL B0 
>A2VB;5=VABL. 

 5B0 @>1>B8 3 @>7@>1:0 ?@>3@0<=>3> 70AB>AC=:C 4;O 02B><0B87>20=>3> 
:>=B@>;N B0 @53C;N20==O ?0@0<5B@V2 <V:@>:;V<0BC 7 <5B>N 70157?5G5==O 
>?B8<0;L=8E C<>2 28@>IC20==O :V<=0B=8E @>A;8=. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: B5E=>;>3VW V=B5@=5BC @5G59 (IoT), 
<V:@>:>=B@>;5@ Arduino Mega, 4020GV B5<?5@0BC@8, 2>;>3>ABV B0 >A2VB;5==O, 
A5@54>28I5 @>7@>1:8 Arduino IDE, <>20 ?@>3@0<C20==O C++, 251?;0BD>@<0 
Blynk, ?5@A>=0;L=89 :><?'NB5@. 

' @>1>BV @>73;O=CB> 0:BC0;L=C ?@>1;5<C @>7@>1:8 ?@>3@0<=>3> 
70AB>AC=:C 4;O :>=B@>;N <V:@>:;V<0BC :V<=0B=8E @>A;8=. #@>2545=89 0=0;V7 
?@54<5B=>W >1;0ABV ?>:0702, I> VA=CNGV @VH5==O =0 @8=:C ?5@5206=> 
>@VT=B>20=V =0 ?@><8A;>25 B5?;8G=5 3>A?>40@AB2> V =5 2@0E>2CNBL A?5F8DV:C 
4>3;O4C 70 @>A;8=0<8 2 4><0H=VE C<>20E. *5 >1C<>2;NT ?>B@51C 2 AB2>@5==V 
A?5FV0;V7>20=>3> ?@>3@0<=>3> 70157?5G5==O, O:5 1 4>72>;8;> 02B><0B87C20B8 
?@>F5A <>=VB>@8=3C B0 @53C;N20==O ?0@0<5B@V2 <V:@>:;V<0BC 4;O 
70157?5G5==O >?B8<0;L=8E C<>2 28@>IC20==O :V<=0B=8E @>A;8=. 

' @>1>BV 70?@>?>=>20=> 0@EVB5:BC@C A8AB5<8 :>=B@>;N <V:@>:;V<0BC =0 
>A=>2V B5E=>;>3V9 V=B5@=5BC @5G59, O:0 2:;NG0T =01V@ 4020GV2, :5@CNG89 
<>4C;L =0 107V <V:@>:>=B@>;5@0 Arduino Mega, WiFi <>4C;L 4;O ?5@540GV 
40=8E, A5@25@=C G0AB8=C 4;O WE >1@>1:8 V 715@V30==O B0 :;VT=BAL:89 
70AB>AC=>: 4;O 2V4>1@065==O V=D>@<0FVW B0 C?@02;V==O A8AB5<>N. $>7@>1;5=> 
45B0;L=89 0;3>@8B< @>1>B8 A8AB5<8, O:89 70157?5GCT 02B><0B87>20=89 71V@ 
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40=8E 7 4020GV2, WE 0=0;V7, ?@89=OBBO @VH5=L I>4> @53C;N20==O <V:@>:;V<0BC 
B0 28:>=0==O :5@CNG8E 2?;82V2 =0 28:>=02GV ?@8AB@>W. 

�;O @50;V70FVW ?@>3@0<=>3> 70AB>AC=:C >1@0=> A5@54>28I5 @>7@>1:8 
Arduino IDE B0 <>2C ?@>3@0<C20==O C++. �8:>@8AB0=> 7>2=VH=V 1V1;V>B5:8 
4;O @>1>B8 7 4020G0<8 B5<?5@0BC@8, 2>;>3>ABV B0 >A2VB;5==O, I> A?@>AB8;> 
?@>F5A V=B53@0FVW 0?0@0B=>W B0 ?@>3@0<=>W G0AB8= A8AB5<8. $>7@>1;5=> 
7@CG=89 B0 V=BCWB82=> 7@>7C<V;89 V=B5@D59A :>@8ABC20G0 =0 107V 
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@>7@>1:8 2 4C65 >1<565=V AB@>:8, A?@8OT 70157?5G5==N DC=:FV>=C20==O 
?>BC6=>3> 4>40B:C. � 28:>@8AB0==O< A8AB5<8 PostgreSQL 28:>=0=> 
?@>T:BC20==O V 70157?5G5==O @>1>B8 7 ��. #@5F545=B8 2V4?>2V4=8E 4V03@0< 
287=0G5=V 4;O <>45;N20==O ?@>3@0<=>3> 70157?5G5==O. 

#@>3@0<C @50;V7>20=> ?>2=VABN AB>A>2=> B8E AF5=0@VW2 28:>@8AB0==O, 
O:V 1C;8 287=0G5=V @07>< 7 0;LB5@=0B82=8<8 AF5=0@VO<8 B0 ?@54AB02;5=V =0 
4V03@0<V ?@5F545=BV2. �8:>=0=> 2V4?>2V4=5 B5ABC20==O, I> 4>72>;8;> 
?5@52V@8B8 @50;V70FVN F8E 740B=>AB59. 

$>7@>1;5=0 ?@>3@0<0 ?>HC:C V >@30=V70FVW 71>@V2 =040T <>6;82>ABV 
AB2>@5==O A?V;L=>B 2V42V4C20GV2 71>@V2, AB2>@5==O A5@V9 71>@V2 B0 ?;0=C20==O 
>:@5<8E 71>@V2, 4>4020==O CG0A=8:V2 4> A?V;L=>B B0 @5TAB@0FVW 4;O 
?@>2545==O 71>@V2, C B><C G8A;V AB2>@NNG8 G5@38 >GV:C20==O 70 >1<565==O 
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70157?5G5==O ?>HC:C V >@30=V70FVW 71>@V2 4;O A?@8O==O 682V9 01> 
48AB0=FV9=V9 :><C=V:0FVW C A?V;L=>B0E. 
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 5B0 @>1>B8 3 @>7@>18B8 ?@>3@0<=5 70157?5G5==O @575@2C20==O ?>A;C3 
7 1;03>CAB@>N B5@8B>@VW 4;O 70157?5G5==O :5@C20==O 270T<>4VTN <V6 
=04020G0<8 ?>A;C3 V :;VT=B0<8. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 Python, A8AB5<0 PostgreSQL, 
H01;>= @>7<VB:8 AB>@V=>:, 1V1;V>B5:0 Bootstrap, D@59<2>@: Django. 
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�8:>=0=89 >3;O4 ?@>3@0<, O:V <>6CBL 28:>@8AB>2C20B8AO 4;O 
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?@> 20@BVABL ?>A;C3, :5@C20==O @>1>G8< G0A>< :><?0=VW, I> ?>29O70=5 7 
28:>=0==O< A0<5 1@>=N20==O ?>A;C3, 0 =5 BV;L:8 D>@<C20==O 70<>2;5=L O: C 
?@>3@0<0E-0=0;>30E. 

#@>T:BC20==O ?@>3@0<8 28:>=0=> 70 @57C;LB0B0<8 281>@C <>28 Python 
B0 D@59<2>@:C Django. �V03@0<8 ?@5F545=BV2 AB2>@5=V 4;O =04020G0 ?>A;C3, 
<5=5465@0 ?@>3@0<8 B0 :;VT=B0 4;O 287=0G5==O 2V4?>2V4=8E DC=:FV>=0;L=8E 
28<>3 4> ?@>3@0<8. $50;V70FVN 1078 40=8E B0 @>1>B8 7 107>N 40=8E 
70157?5G5=> G5@57 AB2>@5==O 1078 40=8E =0 >A=>2V A8AB5<8 PostgreSQL, O:0 T 
?@>T:B>< 7 2V4:@8B8< 28EV4=8< :>4><, =04V9=>N, <0T @>7H8@5=C ?V4B@8<:C 
70E8ABC 40=8E, 2V47=0G0TBLAO ?V4B@8<:>N <0AHB01>20=>ABV. 
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<V@V <>6CBL 704>2>;L=8B8 @>729O70==O ?@>1;5<8, I> @>73;O40TBLAO.  

#@>3@0<0 ?@87=0TBLAO 4;O 70157?5G5==O ?V4B@8<:8 ?>A;C3 7 
1;03>CAB@>N B5@8B>@VW G5@57 28:>=0==O @575@2C20==O F8E ?>A;C3 C @>1VB=8:V2 
(:><?0=V9) :;VT=B0<8. "AB0==V<8 2>=0 <>65 28:>@8AB>2C20B8AO 4;O ?>HC:C 
?>B@V1=8E ?>A;C3, >B@8<0==O V=D>@<0FVW ?@> B0:V ?>A;C38 B0 @575@2C20==O 
28:>=0==O F8E ?>A;C3 4;O 70157?5G5==O 1;03>CAB@>N 2;0A=>W B5@8B>@VW, 0 
:><?0=VO<8 3 4;O 287=0G5==O ?>A;C3, I> =040NBLAO, ?0@0<5B@V2 @575@2C20==O 
F8E ?>A;C3. 
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@>1>B8. #@>3@0<0 ?@87=0TBLAO 4;O 70157?5G5==O ?V4B@8<:8 ?>A;C3 7 
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(:><?0=V9) :;VT=B0<8. 

�0;C7L 28:>@8AB0==O. #V4B@8<:0 ?>A;C3 7 1;03>CAB@>N B5@8B>@VW, I> 
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 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: A5@54>28I5 @>7@>1:8 Visual 
Studio Code 2023, <>20 ?@>3@0<C20==O Python, 1V1;V>B5:8 Pandas, Tensorflow, 
Keras B0 Flask, <>45;V =0 >A=>2V =59@>==8E <5@56. 
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70240==O; 
3 ?@>2545=> 5:A?5@8<5=B0;L=5 4>A;V465==O @V7=8E 0@EVB5:BC@ CNN; 
3 ?@>2545=> 5:A?5@8<5=B0;L=5 4>A;V465==O 0@EVB5:BC@8 7 =091V;LH>N 
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@VH5==O; 
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>1@>1:8 7=V<:V2  $& B0 ?@>2545=> ?>@V2=O==O 7 VA=CNG8<8 0=0;>30<8. �C;> 
28@VH5=> 28:>@8AB>2C20B8 <5B>4 73>@B:>28E =59@>==8E <5@56, I> 
70157?5GCT 28A>:C B>G=VABL :;0A8DV:0FVW <548G=8E 7>1@065=L. �;O @50;V70FVW 
=59@>==>W <5@56V 1C;> >1@0=> <>2C ?@>3@0<C20==O Python B0 1V1;V>B5:8 
TensorFlow V Keras.  
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DC=:FV>=0;L=V <>6;82>ABV 4;O C?@02;V==O >1;V:>28<8 70?8A0<8 :>@8ABC20GV2 
B0 WE @>;O<8. 

&5ABC20==O ?@>3@0<=>3> 70157?5G5==O ?>:070;> 28A>:C 5D5:B82=VABL 
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28:>@8AB0==O< <>48DV:>20=>W 0@EVB5:BC@8 AlexNet. *O <>48DV:0FVO 4>72>;OT 
7=0G=> 7<5=H8B8 :V;L:VABL =0;0HB>2C20=8E ?0@0<5B@V2, I> A?@>ICT 28<>38 
4> =02G0==O <>45;V, ?@8 FL><C 70157?5GCNG8 ?>:@0I5==O B>G=>ABV 
4V03=>ABC20==O. #@>3@0<0 =5 70<V=NT ;V:0@O, 0;5 7=0G=> ?>;53HCT B0 
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 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 Python 7 70A>10<8 
251@>7@>1:8, 2:;NG0NG8 D@59<2>@: Django, 1V1;V>B5:C Bootstrap, <>28 
HTML, CSS, JavaScript, A8AB5<0 :5@C20==O 1070<8 40=8E PostgreSQL. 
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�0 ?V4AC<:0<8 @>1>B8 @>7@>1;5=> ?@>3@0<=5 70157?5G5==O ?@>406C 
6828E :2VBV2 4;O ?V428I5==O 7@CG=>ABV @>1>B8 :>@8ABC20GV2 =0 >A=>2V 
V=B53@0FVW ?@>3=>7C20==O 20@B>ABV ?>AB0G0==O :2VBV2. 

%B2>@5=89 25170AB>AC=>: ?@>406C 6828E :2VBV2 4>72>;OT 28:>=C20B8 
?@>3=>7C20==O 20@B>ABV ?>AB0G0==O 6828E :2VBV2, 2@0E>2CNG8 F5 ?@8 
D>@<C20==V >GV:C20=>W 20@B>ABV ?@>406C :2VBV2 4;O 3C@B>28E B0 
V=482V4C0;L=8E ?>:C?FV2, D>@<C20B8 70<>2;5==O 1C:5BV2 B0 A>@BV2 :2VBV2, 
=040T 70A>18 4;O ?V4B@8<:8 7=0E>465==O ?>B@V1=8E :2VBV2 B0 1C:5BV2, 
4>72>;OT 28A;>2;N20B8 2;0A=V >FV=:8 AB>A>2=> ?@8410=8E 6828E :2VBV2 B0 
1C:5BV2. $>7@>1:C 28:>=0=> <>2>N Python O: >A=>2=>N <>2>N ?@>T:BC B0 7 
28:>@8AB0==O< 70A>1V2 251@>7@>1:8, 2:;NG0NG8 D@59<2>@: Django, 
1V1;V>B5:C Bootstrap, <>28 HTML, CSS, JavaScript, A8AB5<C :5@C20==O 1070<8 
40=8E PostgreSQL.  

' @>1>BV >?8A0=> >A=>2=V 5B0?8 =04 AB2>@5==O< FL>3> 25170AB>AC=:C, 
2:;NG0NG8 0=0;V7 0=0;>3V2, 4> O:8E 7>:@5<0 2V4=5A5=> Flowers.ua B0 Dicentra, 

287=0G5==O ?5@5203 ?@>3@0<8 2V4=>A=> F8E 0=0;>3V2, 287=0G5==O 70A>1V2 
@>7@>1:8, <>45;N20==O AF5=0@VW2 @>1>B8 ?@54AB02=8:0 <03078=C 6828E 
:2VBV2.  

!0C:>20 =>287=0 @>1>B8 ?>;O30T 2 <5B>4V ?@>3=>7C20==O 20@B>ABV 
?>AB0G0==O 6828E :2VBV2, O:89 287=0G0T AB2>@5==O V =02G0==O <>45;V 
0=A0<1;N 45@52 @VH5=L =0 >A=>2V <5B>4C Random Forest, I> 4>72>;OT 
287=0G8B8 20@BVABL ?@>406C >48=8FV :2VBV2 =0 0C:FV>=V. �:A?5@8<5=B0;L=5 
4>A;V465==O ?V4B25@48;> 7<5=H5==O ?>E81:8 ?@>3=>7C20==O 20@B>ABV 6828E 
:2VBV2 ?>@V2=O=> 7 <5B>4>< >?>@=8E 25:B>@V2 B0 >:@5<8< 45@52>< @VH5=L. 

�0;C7L 28:>@8AB0==O 3 ?@>406 B0 ?>AB0G0==O 6828E :2VBV2 7>:@5<0 4;O 
70157?5G5==O @>1>B8 25;8:>3> <03078=C. 

 

 

'�� 004 
+C<0:  .�.1, �L>2:V= �. .2 
1 ABC4. 3@. �!&-213< !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

+' ��  .�., �,"���! �. . 
�"%�����!!/ &� #$"�$� !� $������*�/  �&"��� 

��$'��!!/ #�$� �&$� � #"��� 

"19T:B @>1>B8 3 ?@>F5A ?V4B@8<:8 =040==O ?>78:.  
#@54<5B @>1>B8 3 <5B>48 287=0G5==O ?0@0<5B@V2 DV=0=AC20==O ?>78:.  
 5B0 @>1>B8 3 @>7@>18B8 ?@>3@0<=5 70157?5G5==O ?V4B@8<:8 =040==O 

?>78: =0 >A=>2V DV=0=AC20==O WE DV78G=8<8 >A>10<8 4;O 7<5=H5==O 28<>3 4> 
287=0G5==O ?0@0<5B@V2 DV=0=AC20==O ?>78:. 
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 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 Python, 1V1;V>B5:0 XGBoost, 
D@59<2>@: Django, A8AB5<0 PostgreSQL. 

' @57C;LB0BV 28:>=0==O @>1>B8 @>7@>1;5=> ?@>3@0<=5 70157?5G5==O 
?V4B@8<:8 =040==O ?>78: =0 >A=>2V DV=0=AC20==O WE DV78G=8<8 >A>10<8 4;O 
7<5=H5==O 28<>3 4> 287=0G5==O ?0@0<5B@V2 DV=0=AC20==O ?>78:. �;O @>1>B8 
=04 ?@>3@0<=8< ?@>T:B>< 28:>@8AB0=> <>2C Python, 1V1;V>B5:C XGBoost, 
D@59<2>@: Django, ?0:5B8 Numpy, Pandas, Scikit-learn, A8AB5<C PostgreSQL. 

#@>3@0<0 ?@87=0G5=0 4;O ?V4B@8<:8 =040==O ?>78: <V6 DV78G=8<8 
>A>10<8, :>;8 DV=0=A>2V @5AC@A8 4;O ?>78: =040NBLAO =5 10=:V2AL:8<8 
CAB0=>20<8, 0 157?>A5@54=L> DV78G=8<8 >A>10<8, O:V 73>4=V 2:;0AB8 WE =0 
DV=0=AC20==O ?52=>W 4VO;L=>ABV V=H8E >AV1, >B@8<CNG8 2 ?V4AC<:C 2V4A>B:8 
70 =040=V DV=0=A8. #@>3@0<0 =040T <>6;82VABL D>@<C20B8 70O2:8 =0 ?>78:8, 
>?@0FL>2C20B8 FV 70O2:8, ?@>2>48B8 ?@>F5A 71>@C :>HBV2, HC:0B8 ?@840B=V 
4;O DV=0=AC20==O ?>78:8.  

#@>3@0<0 <0T 28:>@8AB>2C20B8AO ?>78G0;L=8:0<8, :@548B>@0<8 B0 
?@54AB02=8:0<8 A5@2VAC, O:V 28:>=CNBL :5@C20==O ?>78:0<8, 287=0G0NG8 BV 
?>78:8, O:V <0NBL 1CB8 701;>:>20=V 2V4 4>ABC?C 4> ?>78G0;L=8:V2, 0 4;O 2AVE 
V=H8E ?>78: 2AB0=>2;NNG8 2V4A>B:>2V AB02:8 B0 =040NG8 WE B0:8< G8=>< 4> 
C2038 ?>B5=FV9=8< ?>78G0;L=8:0. �;O 270T<>4VW B0 A?@8O==O @>7C<V==N 
?>78G0;L=8:V2 :@548B>@0<8 ?5@H8< =040TBLAO <>6;82VABL AB2>@N20B8 2;0A=V 
?C1;V:0FVW, B0:8< G8=>< 7=09><;OG8 :@548B>@V2 7 V=B5@5A0<8, <8A;5==O<, 
?>78FV>=C20==O< ?>78G0;L=8:V2. 

!0C:>20 =>287=0 @>1>B8 ?>;O30T 2 <5B>4V :5@C20==O ?0@0<5B@0<8 ?>78:, 
O:89 E0@0:B5@87CTBLAO 28:>@8AB0==O< 45@52 @VH5=L =0 >A=>2V AB2>@5==O 
0=A0<1;V2 <5B>4>< XGBoost 4;O ?@>3=>7C20==O 2V4A>B:>2>W AB02:8 ?>78:8 70 
7=0G5==O<8 2EV4=8E >7=0:, I> 4>72>;OT 2AB0=>2;N20B8 20@V0B82=V 7=0G5==O 
?0@0<5B@V2 ?>78: B0:8< G8=><, I>1 A?@8OB8 @57C;LB0B82=>ABV ?@>F5AC 71>@C 
:>HBV2 2V4 DV78G=8E >AV1. �0?@>?>=>20=89 <5B>4 E0@0:B5@87CTBLAO A5@54=L>N 
01A>;NB=>N ?>E81:>N, I> =0 29,99 % <5=H0 70 45@52> @VH5=L B0 =0 22,53 % 
70 <5B>4 k-=091;86G8E ACAV4V2, B0 :>@5=52>N A5@54=L>:204@0B8G=>N 
?>E81:>N, O:0 =0 30,63 % <5=H0 70 45@52> @VH5=L B0 =0 19,79 % <5=H0 70 
<5B>4 k-=091;86G8E ACAV4V2. 

�0;C7L 28:>@8AB0==O 3 =040==O ?>78: :>@8ABC20G0< =0 >A=>2V 
DV=0=AC20==O F8E ?>78: >:@5<8<8 DV78G=8<8 >A>10<8. 
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'�� 004 
�>G52 �.�.1, �L>2:V= �. .2 
1 ABC4. 3@. �!&-213< !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

�"+�� �.�., �,"���! �. . 
�"%�����!!/ &� #$"�$� !� $������*�/  �&"��� 

#��!'��!!/ $"�"&� �"" �����!' 

"19T:B @>1>B8 3 ?@>F5A @>1>B8 7>><03078=C.  
#@54<5B @>1>B8 3 <5B>48 ?;0=C20==O @>1>B8 7>><03078=C.  
 5B0 @>1>B8 3 @>7@>18B8 ?@>3@0<=5 70157?5G5==O ?V4B@8<:8 @>1>B8 

7>><03078=C 4;O ?V428I5==O V=D>@<>20=>ABV ?@89=OBBO @VH5=L AB>A>2=> 
?;0=C20==O @>1>B8 7>><03078=C. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 Python @07>< 7 =01>@>< 
?0:5BV2 4;O @>1>B8 7 40=8<8 B0 <0H8==>3> =02G0==O, D@59<2>@: 251@>7@>1:8 
Django @07>< 7 A8AB5<>N :5@C20==O 1070<8 40=8E PostgreSQL. 

' @>1>BV @>7@>1;5=> #� ?V4B@8<:8 @>1>B8 7>><03078=C, I> FV;VA=> 
4>72>;8;> ?V428I8B8 V=D>@<>20=VABL ?@89=OBBO @VH5=L AB>A>2=> ?;0=C20==O 
@>1>B8 7>><03078=C, B0:8< G8=>< 4>AO3=C2H8 <5BC @>1>B8. 

' @>1>BV @50;V7>20=> 25170AB>AC=>: 7>><03078=C, O:89 ?@87=0G5=89 4;O 
?V4B@8<:8 @>1>B8 7>><03078=C H;OE>< ?>HC:C, ?5@53;O4C V=D>@<0FVW, O:0 
AB>ACTBLAO :>@<V2 4;O B20@8=, 70<>2;5==O F8E :>@<V2 B0 :5@C20==O B0:8<8 
70<>2;5==O<8, 287=0G5==O =0O2=>W :V;L:>ABV :>@<V2 C 7>><03078=V =0 >A=>2V 
40=8E ?@> ?@>40=V :>@<8, =0O2=V 70?0A8 B0 >GV:C20=V 70<>2;5==O, I> 
@50;V7>20=> 70 4>?><>3>N 28:>=0==O :;0A8DV:0FVW 70<>2;5=L =0 >A=>2V 
=02G5=>W <>45;V 7 28:>@8AB0==O< 70?@>?>=>20=>3> <5B>4C. �;O @50;V70FVW 
28:>@8AB0=> <>2C Python @07>< 7 =01>@>< ?0:5BV2 4;O @>1>B8 7 40=8<8 B0 
<0H8==>3> =02G0==O, D@59<2>@: 251@>7@>1:8 Django @07>< 7 A8AB5<>N 
:5@C20==O 1070<8 40=8E PostgreSQL. 

!0C:>20 =>287=0 @>1>B8 ?>;O30T 2 <5B>4V :;0A8DV:0FVW 70<>2;5=L 2 
7>><03078=V AB>A>2=> ?>40;LH>3> 70<>2;5==O 2>;>3>3> :>@<C 4;O 
?;0=C20==O @>1>B8, O:89 28:>=CT :;0A8DV:0FVN 70<>2;5=L =0 >A=>2V <>45;V, 
?>1C4>20=>W <5B>4>< Random Forest, 287=0G0T 28:>=0==O 2V41>@C >7=0: 4;O 
?>1C4>28 40=>W <>45;V 4;O :>=:@5B=>3> B8?C 2>;>3>3> :>@<C, ?V43>B>2:C 
281V@:8 40=8E 4;O 2V4?>2V4=>3> =02G0==O <>45;V. ' @>1>BV 28:>=0=> 
5:A?5@8<5=B0;L=5 4>A;V465==O 70?@>?>=>20=>3> <5B>4C :;0A8DV:0FVW 
70<>2;5=L 2 7>><03078=V AB>A>2=> ?>40;LH>3> 70<>2;5==O 2>;>3>3> :>@<C 
4;O ?;0=C20==O @>1>B8 ?>@V2=O=> 7 45@520<8 @VH5=L =0 >A=>2V 0;3>@8B<C 
CART B0 <5B>4C k-A5@54=VE. �C;> 28O2;5=>, I> 4>FV;L=8< 4;O ?@0:B8G=>3> 
28:>@8AB0==O <>65 1CB8 70AB>AC20==O 0;3>@8B<C CART B0 70?@>?>=>20=>3> 
<5B>4C, ?@8 FL><C 70?@>?>=>20=89 <5B>4 4>72>;82 >B@8<0B8 :@0IV 7=0G5==O 
B>G=>ABV B0 2;CG=>ABV, I> 7030;>< 45<>=AB@CT 9>3> ?5@52038 B0 4>72>;8;> 
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2?@>2048B8 :;0A8DV:0FVN 2 ?@>3@0<V ?@8 AB2>@5==V 70<>2;5==O A0<5 =0 
>A=>2V 40=>3> <5B>4C. 

 

 

'�� 004 
'H0:>2 �.�.1, �L>2:V= �. .2 
1 ABC4. 3@. �!&-123< !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

',��"� �.�., �,"���! �. . 
�"%�����!!/ &� #$"�$� !� $������*�/  �&"��� 
#��&$� �� ���� "��� � �"$�%&'��+� �  �����!' 

�"% �&��� 

"19T:B @>1>B8 3 ?@>F5A ?@>406C :>A<5B8:8.  
#@54<5B @>1>B8 3 <5B>48 ?V4B@8<:8 270T<>4VW 7 :>@8ABC20G0<8 =0 

>A=>2V ?@>3=>7C20==O.  
 5B0 @>1>B8 3 @>7@>18B8 ?@>3@0<=5 70157?5G5==O ?@>406C :>A<5B8:8 

4;O ?V4B@8<:8 270T<>4VW 7 :>@8ABC20G0<8 =0 >A=>2V ?@>3=>7C20==O 
>FV=N20==O 28:>@8AB0==O :>A<5B8G=8E 70A>1V2 =0 ?>?5@54=L><C 5B0?V. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 Python @07>< 7 2V4?>2V4=8<8 
70A>10<8 <0H8==>3> =02G0==O, D@59<2>@: 251@>7@>1:8 Django, A8AB5<0 
:5@C20==O 1070<8 40=8E PostgreSQL. 

$>7@>1;5==O ?@>3@0<=>3> 70157?5G5==O ?@>406C :>A<5B8:8 1C;> 
28:>=0=> C @>1>BV 4;O ?V4B@8<:8 270T<>4VW 7 :>@8ABC20G0<8 =0 >A=>2V 
?@>3=>7C20==O >FV=N20==O 28:>@8AB0==O :>A<5B8G=8E 70A>1V2 =0 
?>?5@54=L><C 5B0?V. *5 ?>28==> 4>72>;8B8 ?@89<0B8 @VH5==O I>4> 
?@>2545==O <0@:5B8=3>28E :><?0=V9, ?;0=C20==O @>1>B8 =04 ?@>4060<8 
:>A<5B8G=8E 70A>1V2, A?@8ONG8 5D5:B82=>ABV 2V4?>2V4=8E ?@>F5AV2. 

#@>3@0<0 AB2>@5=0 O: 25170AB>AC=>:, 0 4;O @50;V70FVW 28:>@8AB0=> <>2C 
Python @07>< 7 ?0:5B0<8 Numpy, Pandas, Scikit-learn, Gensim, D@59<2>@: 
251@>7@>1:8 Django 7 70157?5G5==O< ?>2=>FV==>3> AE>28I0 =0 >A=>2V 
A8AB5<8 :5@C20==O 1070<8 40=8E PostgreSQL. 

$>7@>1;5=0 ?@>3@0<0 ?@87=0G5=0 4;O ?V4B@8<:8 270T<>4VW 7 
:>@8ABC20G0<8 <03078=C :>A<5B8:8 G5@57 =040==O W< V=D>@<0FVW ?@> =0O2=V 
:>A<5B8G=V 70A>18 2 <03078=V, ?V41V@ ?>B@V1=8E 70A>1V2 B0 70<>2;5==O F8E 
70A>1V2, =040==O ?@0FV2=8:0< <03078=C @>7C<V==O B5=45=FV9 2 @>1>BV 
<03078=C G5@57 0=0;V7 >1AO3V2 ?@>406V2 B0 ?@>3=>7C20==O A5@54=L>W >FV=:8 
:>A<5B8G=>3> 70A>1C 2V4 :>@8ABC20GV2. 

!0C:>20 =>287=0 @>1>B8 ?>;O30T 2 <5B>4V ?@>3=>7C20==O >FV=N20==O 
28:>@8AB0==O :>A<5B8G=8E 70A>1V2 ?>:C?FO<8, I> 70157?5GCT D>@<C20==O 
>7=0:, O:V ?@54AB02;ONBL =072C :>A<5B8G=>3> 70A>1C, =0 >A=>2V <>45;V 
Word2Vec, >7=0:, O:V ?@54AB02;ONBL A:;04 :>A<5B8G=>3> 70A>1C, AB2>@5==O 
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<>45;V 0=A0<1;N 45@52 @VH5=L, I> 4>72>;OT ?@>3=>7C20B8 A5@54=N >FV=:C, 
O:C >B@8<0T :>A<5B8G=89 70AV1 2V4 ?>:C?FV2.  

$57C;LB0B8 5:A?5@8<5=B0;L=>3> 4>A;V465==O 2:;NG0NBL @57C;LB0B8 
4>A;V465==O 28:>@8AB0==O @V7=8E 20@V0=BV2 ?@54AB02;5==O ?5@5;V:C 
V=3@54VT=BV2 :>A<5B8G=>3> 70A>1C, 9>3> =0728, =01>@C 107>28E >7=0:, 
D>@<C20==O ?V4AC<:>2>3> =01>@C 2EV4=8E >7=0:, ?>@V2=O==O <>45;59 =0 
>A=>2V V=482V4C0;L=8E 45@52 @VH5=L B0 0=A0<1;V2 =0 >A=>2V <5B>4C Random 
Forest, I> ?V4B25@48;> ?@0:B8G=C ?@840B=VABL 70?@>?>=>20=>3> <5B>4C. 

�0;C7L 28:>@8AB0==O 3 ?V4B@8<:0 @>1>B8 <03078=V2 7 ?@>406C 
:>A<5B8G=8E 70A>1V2. 

 

 

'�� 004 
�>7V9 �.�.1, �L>2:V= �. .2 
1 ABC4. 3@. �!&-123< !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

�"��� �.�., �,"���! �. . 
�"%�����!!/ &� #$"�$� !� $������*�/  �&"��� 

#��&$� �� #$"���' +"�!�� 

"19T:B @>1>B8 3 ?@>F5A ?@>406C G>2=V2.  
#@54<5B @>1>B8 3 <5B>48 ?V4B@8<:8 ?@>406C G>2=V2.  
 5B0 @>1>B8 3 @>7@>18B8 ?@>3@0<=5 70157?5G5==O ?V4B@8<:8 ?@>406C 

G>2=V2 4;O 70157?5G5==O @VH5=L AB>A>2=> 287=0G5==O 20@B>ABV ?@>406C =0 
>A=>2V 40=8E. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 Python B0 Python-?0:5B8 4;O 
@>7@>1:8, D@59<2>@: 251@>7@>1:8 Django, A8AB5<0 :5@C20==O 1070<8 40=8E 
MySQL. 

�0 @57C;LB0B0<8 28:>=0==O @>1>B8 @>7@>1;5=> ?@>3@0<=5 70157?5G5==O 
?V4B@8<:8 ?@>406C G>2=V2 4;O 70157?5G5==O @VH5=L AB>A>2=> 287=0G5==O 
20@B>ABV ?@>406C =0 >A=>2V 40=8E. 

�;O @>7@>1:8 ?@>3@0<8 ?V4B@8<:8 ?@>406C G>2=V2 1C;> 28:>@8AB0=>: 
3 <>2C ?@>3@0<C20==O Python B0 Python-?0:5B8 4;O @>7@>1:8, I> 

70157?5G8;8 @50;V70FVN 70?@>?>=>20=>3> <5B>4C ?@>3=>7C20==O 20@B>ABV 
?@>406C G>2=0, @>1>BC 7 40=8<8; 

3 D@59<2>@: 251@>7@>1:8 Django; 
3 A8AB5<C :5@C20==O 1070<8 40=8E MySQL. 
%B2>@5=0 ?@>3@0<0 ?@87=0G5=0 4;O ?V4B@8<:8 28AB02;5==O 2;0A=8E 

=>28E 01> 26820=8E G>2=V2 4;O ?@>406C H;OE>< AB2>@5==O 2V4?>2V4=8E 
>3>;>H5=L, AB2>@5==O, ?V4B25@465==O 01> 2V4E8;5==O 70O2>: =0 ?@8410==O 
G>2=V2, ?>HC:C =5>1EV4=8E :>@8ABC20G0 G>2=V2. �>@8ABC20G0< =040TBLAO 
<>6;82VABL AB2>@N20B8 2;0A=V 4>1V@:8 G>2=V2, I>1 ?>25@B0B8AL 4> @0=VH5 
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2V4V1@0=8E. #@>T:BC20==O ?@>3@0<8 28:>=0=> 70 @57C;LB0B0<8 >3;O4C 
25170AB>AC=:V2 ?V4B@8<:8 ?@>406C G>2=V2, 2 O:><C 2 >A=>2=><C 1C;> 
@>73;O=CB> ?@>3@0<8 Boatsales.com.au, AutoRia, Boat24, 2@0E>20=> WE >A=>2=V 
<>6;82>ABV B0 A?>AV1 ?V4B@8<:8 F8E <>6;82>AB59, 287=0G5=> >A=>2=V 
=54>;V:8, 0 B0:>6 O: @57C;LB0B 2AB0=>2;5=> BV E0@0:B5@8AB8:8 ?@>3@0<8, O:V 
<0NBL 1CB8 2V4<V==>ABO<8 ?@>3@0<8, I> @>7@>1;OTBLAO. �8:;NG=8<8 
>A>1;82>ABO<8 28:>=0=>W @>7@>1:8 ?@>3@0<8 ?V4B@8<:8 ?@>406C G>2=V2 T 
=0O2=VABL <>6;82>ABV AB2>@5==O 4>1V@>: G>2=V2, @5:><5=4C20==O 20@B>ABV 
?@>406C G>2=0 4;O 2;0A=8:0. 

!0C:>20 =>287=0 @>1>B8 ?>;O30T 2 <5B>4V ?@>3=>7C20==O 20@B>ABV 
?@>406C G>2=0, O:89 =0 >A=>2V >7=0: >3>;>H5==O ?@> ?@>406 G>2=0 287=0G0T 
AB2>@5==O V =02G0==O <>45;V O: 0=A0<1;N 45@52 @VH5=L Random Forest, I> 
4>72>;OT ?@>25AB8 @5:><5=40FV9=5 >FV=N20==O 20@B>ABV G>2=0 4;O 
D>@<C20==O ?V4AC<:>2>3> >3>;>H5==O. 

�0;C7L 28:>@8AB0==O 3 ?V4B@8<:0 ?@>406C G>2=V2, 2:;NG0NG8 =>2V B0 BV, 
I> 1C;8 C 28:>@8AB0==V, 2V4 V=482V4C0;L=8E 2;0A=8:V2 01> 48;5@V2 G8 
2;0A=8:V2 7 =525;8:>N :V;L:VABN G>2=V2. 

 

 

'�� 004 
�5<G5=:>  ...1, �L>2:V= �. .2 
1 ABC4. 3@. �!&-123< !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

�� +�!�"  ..., �,"���! �. . 
�"%�����!!/ &� #$"�$� !� $������*�/  �&"��� 

$��" �!�'��!!/ ,"�"���' 

"19T:B @>1>B8 3 ?@>F5A @5:><5=4C20==O H>:>;04C.  
#@54<5B @>1>B8 3 <5B>48 @5:><5=4C20==O H>:>;04C.  
 5B>N @>1>B8 T @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O ?V4B@8<:8 

?@>406C B0 @5:><5=4C20==O H>:>;04C 4;O V=D>@<C20==O :>@8ABC20GV2 =0 
@V7=8E 5B0?0E 22545==O H>:>;04C 2 ?@>406. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 Python @07>< 7 5:>A8AB5<>N 
Python-?0:5BV2 4;O @>7@>1:8, D@59<2>@: Django, A8AB5<0 :5@C20==O 1070<8 
40=8E MySQL. 

' @>1>BV 28:>=0=0 @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O ?V4B@8<:8 
?@>406C B0 @5:><5=4C20==O H>:>;04C 4;O V=D>@<C20==O :>@8ABC20GV2 =0 
@V7=8E 5B0?0E 22545==O H>:>;04C 2 ?@>406.  

$50;V7>20=> 281V@ 4;O ?@>3@0<=>3> 70157?5G5==O ?V4B@8<:8 ?@>406C B0 
@5:><5=4C20==O H>:>;04C 70A>1V2 @50;V70FVW, I> 2:;NG0NBL 2 >A=>2V <>2C 
?@>3@0<C20==O Python, D@59<2>@: Django, A8AB5<C MySQL, <>45;N20==O 
AF5=0@VW2 @>1>B8 :>@8ABC20G0-:;VT=B0, >?5@0B>@0, <5=5465@0 :><?0=VW 7 
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?@>406C H>:>;04C, 287=0G5==O AB@C:BC@8 1078 40=8E, >?8A0=> AB2>@5=V 
?@>3@0<=V >48=8FV. 

%B2>@5=0 ?@>3@0<0 ?@87=0G5=0 4;O 28:>=0==O 70<>2;5==O O: >:@5<8E 
A>@BV2 H>:>;04C, B0: V ?;8B>: H>:>;04C, H>:>;04=8E FC:5@>: 01> V=H8E 
28@>1V2 7 H>:>;04C, >FV=N20==O 2;0A=8E 2@065=L 2V4 A?>6820==O F8E A>@BV2 
B0 ?;8B>: H>:>;04C, 28:>@8AB0==O F8E 40=8E 4;O @5:><5=4C20==O H>:>;04C 
:>@8ABC20G0<. "FV=N20==O 74V9A=NTBLAO 7 2@0EC20==O< @>:C 2@>60N. 

!0C:>20 =>287=0 @>1>B8 ?>;O30T 2 <5B>4V @5:><5=4C20==O H>:>;04C, 
O:89 28:>=CT ?@>3=>7C20==O 2V4ACB=VE >FV=>: :;VT=B0<8 A>@BV2 H>:>;04C 70 
4>?><>3>N <>45;V XGBoost, 287=0G0T ?5@5B2>@5==O >A=>2=8E E0@0:B5@8AB8: 
A>@BC H>:>;04C =0 :>=:@5B=V 2EV4=V >7=0:8, I> 4>72>;OT 28:>=C20B8 
@5:><5=4C20==O H>:>;04C 70 4>?><>3>N 28:>=0==O :;0AB5@870FVW =0 >A=>2V 
<5B>4C k-A5@54=VE.  

�0?@>?>=>20=89 <5B>4 @5:><5=4C20==O H>:>;04C 4>72>;82 ?>:@0I8B8 
@57C;LB0B 45@520 @VH5=L AB>A>2=> ?@>3=>7C20==O >FV=>: H>:>;04C =0 20,49 % 
70 ?>:07=8:>< MAE, =0 22,55 % 70 ?>:07=8:>< RMSE, =0 40,02 % 70 
?>:07=8:>< MSE, @57C;LB0B <5B>4C k-=091;86G8E ACAV4V2 =0 24,41 % 70 
?>:07=8:>< MAE, =0 22,97 % 70 ?>:07=8:>< RMSE, =0 40,66 % 70 ?>:07=8:>< 
MSE, @57C;LB0B <5B>4C >?>@=8E 25:B>@V2 =0 61,4 % 70 ?>:07=8:>< MAE, =0 
56,4 % 70 ?>:07=8:>< RMSE, =0 80,99 % 70 ?>:07=8:>< MSE. 

�0;C7L 28:>@8AB0==O 3 :><?0=VW, O:V 709<0NBLAO ?@>406>< H>:>;04C 
?52=8E A>@BV2 01> @V7=8E H>:>;04=8E 28@>1V2. 

 

 

'�� 004 
�V45=:> !.".1, %5@4N: %. .2 
1 ABC4. 3@. �!&-130 !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

����!�" !."., %�$�.� %. . 
$"�$"��� #$"�$� !"�" �����#�+�!!/ ��/ ��#�%' &� 

"�$"��� ����" � ����� �$� 

"19T:B>< 4>A;V465==O T ?@>F5A8 >B@8<0==O B0 ?5@5@>1:8 V=D>@<0FVW 7 
251:0<5@8. 

#@54<5B>< 4>A;V465==O T <5B>48 >B@8<0==O B0 ?5@5@>1:8 V=D>@<0FVW 7 
251:0<5@8. 

 5B0 @>1>B8 3 @>7@>1:0 ?@>3@0<8, I> 70157?5GCT :>@8ABC20GC 7<>3C 
>B@8<C20B8, >1@>1;OB8 B0 715@V30B8 V=D>@<0FVN 7 251:0<5@8. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: >19T:B=>->@VT=B>20=5 
?@>3@0<C20==O; <>20 ?@>3@0<C20==O %#; A5@54>28I5 @>7@>1:8 Microsoft 
Visual Studio 2019; ?5@A>=0;L=89 :><?9NB5@ 7 ?@>F5A>@>< 7 G0AB>B>N 1 ��F 
?V4 C?@02;V==O< >?5@0FV9=>W A8AB5<8 ("%) Microsoft Windows 10. 
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#V4 G0A 28:>=0==O @>1>B8 1C;> 28@VH5=> 0:BC0;L=C 7040GC @>7@>1:8 
?@>3@0<=>3> 70AB>AC=:C, I> 70157?5GCT 70?8A 2V45> B0 AB2>@5==O A:@V=H>BV2 7 
251:0<5@8. 

�C;8 CA?VH=> 28:>=0=V =0ABC?=V 70240==O: 
3 ?@>2545=> 0=0;V7 ?@>3@0<=8E 0=0;>3V2; 
3 @>7@>1;5=> &�; 
3 ?@>2545=> 0=0;V7 DC=:FV>=0;L=>ABV B0 <>45;N20==O AF5=0@VW2 4V9 

:>@8ABC20G0; 
3 @50;V7>20=> 70AB>AC=>: 7 28:>@8AB0==O< 1V1;V>B5: 

Accord.Video.FFMPEG B0 Aforge.Video; 
3 @50;V7>20=> >1@>1:C 28:;NG=8E A8BC0FV9; 
3 @>7@>1;5=> 2V4?>2V4=C ?@>3@0<=C 4>:C<5=B0FVN. 
$>7@>1;5=> ?@>3@0<=5 70157?5G5==O, O:5 4>72>;OT :>@8ABC20G0< 

70?8AC20B8 2V45>, 70AB>A>2C20B8 DV;LB@8 B0 AB2>@N20B8 A:@V=H>B8 7 
251:0<5@8. �0AB>AC=>: <0T V=BCWB82=> 7@>7C<V;89 V=B5@D59A, ?@87=0G5=89 
4;O :>@8ABC20GV2 1C4L-O:>3> @V2=O :20;VDV:0FVW. 

#@0:B8G=0 FV==VABL @>7@>1;5=>3> ?@>3@0<=>3> 70AB>AC=:C ?>;O30T 2 
B><C, I> 2V= =040T :>@8ABC20G52V <>6;82>ABV 70DV:AC20B8 206;82V <><5=B8 
01> ?@>2>48B8 2V45>-72VB8 7 251:0<5@8 7 <>6;82VABN 70AB>AC20==O 
@V7=><0=VB=8E DV;LB@V2 4;O ?>:@0I5==O 7>1@065==O. 

�0;C7L 28:>@8AB0==O 3 A8AB5<8 A?>AB5@565==O B0 >1@>1:8 2V45>. 
 

 

'�� 004 
#02;5FL ".�.1, %5@4N: %. .2 
1 ABC4. 3@. �!&-130 !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

#����*, ".�., %�$�.� %. . 
%�%&� � �!&����&'��,!"�" $"�#"���' $"�"+�)  �%*, 

��/ ��$�� &$'�� 

"19T:B 4>A;V465==O 3 ?@>F5A V=B5;5:BC0;L=>3> @>7?>4V;C @>1>G8E 
<VAFL. #@54<5B 4>A;V465==O 3 :><?9NB5@=V ?@>3@0<8 4;O V=B5;5:BC0;L=>3> 
@>7?>4V;C @>1>G8E <VAFL.  5B0 @>1>B8 3 @>7@>1:0 ?@>3@0<=>3> 70157?5G5==O 
4;O V=B5;5:BC0;L=>3> @>7?>4V;C @>1>G8E <VAFL =0 1V@6V B@C40 7 <5B>N 
02B><0B870FVW ?@>F5AC ?>HC:C @>1>B8 4;O ?@0FV2=8:V2 1V@68 B@C40. 

 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 ?@>3@0<C20==O C# O: <>20 
?@>3@0<C20==O, A5@54>28I5 @>7@>1:8 Microsoft Visual Studio, 3@0DVG=0 
?;0BD>@<0 3 Windows Forms. 

' @>1>BV 1C;0 @>73;O=CB0 ?@>1;5<0 =55D5:B82=>ABV B0 A:;04=>IV2, O:V 
28=8:0NBL C V=A?5:B>@0 7 ?@0F52;0HBC20==O ?@8 @>7?>4V;V @>1>G8E <VAFL =0 
1V@6V B@C40. � <5B>N ?>:@0I5==O ?@>F5AC B0 70157?5G5==O 5D5:B82=>W 
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2V4?>2V4=>ABV <V6 28<>30<8 @>1>B>402FV2 B0 ?0@0<5B@0<8 @>1VB=8:V2, 1C;0 
@>7@>1;5=0 V=B5;5:BC0;L=0 A8AB5<0 @>7?>4V;C @>1>G8E <VAFL. 

!0 ?5@H8E 5B0?0E 4>A;V465==O 1C;> 7@>1;5=> 0=0;V7 28<>3 @8=:C ?@0FV 
B0 >3;O4 VA=CNG8E @VH5=L C AD5@V ?@0F52;0HBC20==O. !0 >A=>2V FL>3> 0=0;V7C 
1C;8 287=0G5=V DC=:FV>=0;L=V B0 B5E=VG=V 28<>38 4> A8AB5<8, 0 B0:>6 
A?;0=>20=> 0@EVB5:BC@C ?@>3@0<=>3> ?@>4C:BC. 

#V4 G0A @50;V70FVW ?@>3@0<=>3> ?@>4C:BC 1C2 @>7@>1;5=89 V=B5@D59A 
:>@8ABC20G0, 1070 40=8E B0 7=0=L 4;O 715@V30==O V=D>@<0FVW ?@> 20:0=AVW B0 
@>1VB=8:V2, A8AB5<0 ?@>4C:FV9=8E ?@028; 4;O 02B><0B87>20=>3> @>7?>4V;C 
@>1>G8E <VAFL B0 <>6;82>ABV A1V@C 2V43C:V2 4;O 040?B0FVW A8AB5<8. 

%B2>@5=> ?@>3@0<=89 Windows-70AB>AC=>: O:89 <0T V=B5;5:BC0;L=C 
A8AB5<C 4;O ?>:@0I5==O @>7?>4V;C @>1>G8E <VAFL. 

#VA;O 7025@H5==O @>7@>1:8 ?@>3@0<=>3> ?@>4C:BC 1C;8 ?@>2545=V 
B5ABC20==O B0 =0;03>465==O 4;O 28O2;5==O B0 CAC=5==O ?><8;>:. &5ABC20==O 
?>:070;>, I> A8AB5<0 740B=0 5D5:B82=> 74V9A=N20B8 @>7?>4V; @>1>G8E <VAFL 
=0 >A=>2V ?@>4C:FV9=8E ?@028;. 

$57C;LB0B>< @>1>B8 T ?@>3@0<=0 A8AB5<0, O:0 70157?5GCT 5D5:B82=89 
@>7?>4V; @>1>G8E <VAFL =0 1V@6V ?@0FV B0 ?V428ICT O:VABL FL>3> ?@>F5AC 
7024O:8 28:>@8AB0==N A8AB5<8 ?@>4C:FV9=8E ?@028;. *5 4>72>;OT ?V428I8B8 
B>G=VABL V H284:VABL ?@89=OBBO @VH5=L I>4> 2V4?>2V4=>ABV @>1VB=8:V2 4> 
20:0=AV9. 

"B65, @>7@>1;5=0 A8AB5<0 V=B5;5:BC0;L=>3> @>7?>4V;C @>1>G8E <VAFL 
<>65 28:>@8AB>2C20B8AO O: V=AB@C<5=B 4;O ?>:@0I5==O @>1>B8 1V@6V B@C40 
4;O 70157?5G5==O >?B8<0;L=>3> 28:>@8AB0==O ;N4AL:8E @5AC@AV2 C 
ACG0A=><C @8=:>2><C A5@54>28IV. �=B5;5:BC0;L=V <>6;82>ABV A8AB5<8 
4>72>;ONBL W9 040?BC20B8AO 4> 7<V= 28<>3 @8=:C ?@0FV B0 02B><0B87C20B8 
A:;04=V ?@>F5A8 @>7?>4V;C @>1>G8E <VAFL. 

 

 

'�� 004 
�CT2 �.�.1, %5@4N: %. .2 
1 ABC4. 3@. �!&-213< !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

�'�� �.�., %�$�.� %. . 
�"%�����!!/ &� #$"�$� !� $������*�/  �&"��� 

#�$����+�!!/ +�%' +�&�!!/ 

"19T:B 4>A;V465==O 3 ?@>F5A G8B0==O B5:ABC ;N48=>N. 
#@54<5B 4>A;V465==O 3 <>45;V ?5@5410G5==O H284:>ABV G8B0==O 

B5:ABV2.  
 5B>N @>1>B8 T @>7@>1:0 <>45;V ?5@5410G5==O G0AC G8B0==O 

251AB>@V=>: B0 4>:C<5=BV2 B0 WW ?@>3@0<=0 @50;V70FVO.  
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 0B5@V0;8, <5B>48 B0 B5E=VG=V 70A>18: <>20 ?@>3@0<C20==O Python, 
A5@54>28I5 @>7@>1:8 3@0DVG=8E V=B5@D59AV2 Qt Designer. 

� E>4V 28:>=0==O @>1>B8 1C;> ?@>0=0;V7>20=> B0 4>A;V465=> ?@>F5A 
G8B0==O B5:ABC ;N48=>N. 

�C;> @>73;O=CB> 0:BC0;L=VABL 4>A;V465==O, O:0 ?>;O30T 2 =5>1EV4=>ABV 
?5@5410G5==O G0AC, =5>1EV4=>3> 4;O G8B0==O B5:ABV2. #@>2545=> >3;O4 
VA=CNG8E <>45;59 ?5@5410G5==O G0AC, A5@54 =8E: >:><>B>@=V, ;5:A8G=V B0 
7<VH0=V AB@0B53VW. �8O2;5=>, I> :>6=0 7 <>45;59 <0T A2>W >A>1;82>ABV B0 
>1<565==O, O:V =5>1EV4=> 2@0E>2C20B8 4;O 70157?5G5==O 1V;LH B>G=>3> 
@57C;LB0BC >FV=:8. �87=0G5=> 70240==O 4>A;V465==O 4;O @50;V70FVW 
24>A:>=0;5=>W <>45;V G8B0==O.  

$>7@>1;5=> <5B>4 >1G8A;5==O @>7<V@V2 ;VB5@8 =0 >A=>2V ?0@0<5B@V2 
H@8DBC, B0:V O: =0720 H@8DBC B0 9>3> @>7<V@. $>7@>1;5=> A?>AV1 >FV=:8 G0AC, 
=5>1EV4=>3> 4;O 28:>=0==O A0:048. %B2>@5=> 0;3>@8B< >?@0FN20==O 
4>:C<5=BV2 B0 251AB>@V=>:. "?8A0=> A?>AV1 @>7?V7=020==O B0 2@0EC20==O G0AC, 
I> 28B@0G0TBLAO =0 ?5@53;O4 G8A5;. $>7@>1;5=> 7030;L=C 24>A:>=0;5=C 
<>45;L ?5@5410G5==O G0AC, =5>1EV4=>3> 4;O G8B0==O. �>65= :@>: <>45;V 
2V4>1@060T 7<V=C AB0=C ?@>F5AC <>45;N20==O B0 A?>2VI0T :>@8ABC20G0 ?@> 
@57C;LB0B >1@>1:8 B5:AB>2>3> 1;>:C.  

�;O 2V4>1@065==O ?@>F5AC <>45;N20==O 1C;> @50;V7>20=> ?@>3@0<=89 
70AB>AC=>:. $>73;O=CB> 2AV :;0A8, I> @50;V7>20=V ?@8 AB2>@5==V ?@>3@0<=>3> 
70AB>AC=:C, WE >A=>2=V <5B>48 B0 270T<>729O7:8.  

�;O 2@0EC20==O ?0@0<5B@V2 48A?;5N, 2V4=>A=> O:>3> 2V41C20B8<5BLAO 
0=0;V7 4>:C<5=BC G8 251AB>@V=:8, ?5@5410G5=> 2V4?>2V4=V 5;5<5=B8 :5@C20==O 
4;O 70?>2=5==O. #>;5 «Pixel Density» 287=0G0TBLAO 02B><0B8G=>, V 2?;820T =0 
287=0G5==O @>7<V@V2 ;VB5@8 2V4=>A=> @>74V;L=>W 740B=>ABV 48A?;5N B0 
4V03>=0;V. !>287=0 @>7@>1;5=>W <>45;V ?5@5410G5==O G0AC G8B0==O C B><C, I> 
=0 2V4<V=C 2V4 VA=CNG8E, 2>=0 2@0E>2CT B8?>3@0DVG=V ?0@0<5B@8 B5:ABC, 
?0@0<5B@8 2V4>1@065==O (@>74V;L=0 740B=VABL <>=VB>@0) B0 C<>28 G8B0==O 
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@O4C, ARIMA, <>20 ?@>3@0<C20==O Python, D@59<2>@: Django, A8AB5<0 
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!0C:>20 =>287=0 @>1>B8 ?>;O30T 2 <5B>4V ?@>3=>7C20==O :V;L:>ABV 
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70157?5G5==O ?@>B>B8?C A8AB5<8 287=0G5==O >1'T:BV2, I> 4>72>;OT 
V45=B8DV:C20B8 >1'T:B8 C @50;L=><C G0AV 7 28:>@8AB0==O< 0;3>@8B<V2 
:><?'NB5@=>3> 7>@C 4;O <>1V;L=8E ?;0BD>@< V7 >1<565=8<8 @5AC@A0<8. 

$>7@>1;5=> B0 ?@>B5AB>20=> ?@>3@0<=5 70157?5G5==O ?@>B>B8?C A8AB5<8 
287=0G5==O >1'T:BV2 =0 ESP32-Cam 4;O =075<=>3> 4@>=C. 

#@>2545=> 0=0;V7 <>1V;L=8E ?;0BD>@< V7 >1<565=8<8 @5AC@A0<8, 
<5B>4V2 >1@>1:8 7>1@065=L V B5E=>;>3V9 <0H8==>3> =02G0==O. $>73;O=CB> 
?;0BD>@<8 ESP32-CAM, Raspberry Pi 4 V NVIDIA Jetson Nano. !0 >A=>2V 
?>@V2=O;L=>3> 0=0;V7C >1@0=> ESP32-Cam O: >?B8<0;L=C ?;0BD>@<C 4;O 
@>7@>1:8 A8AB5<8 287=0G5==O >19T:BV2 V7 >1<565=8< 28:>@8AB0==O< 
0?0@0B=8E @5AC@AV2, 2@0E>2CNG8 WW =87L:C 20@BVABL, :><?0:B=VABL V 
5=5@3>5D5:B82=VABL.  
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4V03@0<8 20@V0=BV2 28:>@8AB0==O (?@5F545=BV2) 70 4>?><>3>N <>28 UML =0 
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28:>@8AB0==O< 1V1;V>B5:8 OpenCV. �;O ?@>3@0<C20==O <>4C;O ESP32-Cam 

1C;> 28@VH5=> 28:>@8AB>2C20B8 C/C++ 2 A5@54>28IV Arduino IDE. &0:>6 
A?@>T:B>20=> 0@EVB5:BC@C ?@>3@0<=>3> 70157?5G5==O A8AB5<8 287=0G5==O 
>1'T:BV2 4;O =075<=>3> 4@>=C, I> ?@54AB02;5=0 C 283;O4V 4V03@0<8 :><?>=5=B.  

$>7@>1;5=> 4V03@0<C @>73>@B0==O B0 4V03@0<C :;0AV2 A8AB5<8, 0 B0:>6 
>?8A0=> 0@EVB5:BC@C V=B53@0FVW YOLO 7 OpenCV 4;O >1@>1:8 2V45> 2 
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25;8G57=V A2VB8, A:;04=V @V2=V B0 V=HV V3@>2V 5;5<5=B8 [2].  
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 5B>N @>1>B8 T ?@>3@0<=0 @50;V70FVO 0;3>@8B<C ?>1C4>28 ;01V@8=BC 
4;O 3@8 7 <5E0=V:>N 48=0<VG=>W 35=5@0FVW <0?8. 

�;O @50;V70FVW 3@8 1C;> >1@0=> :@>A?;0BD>@<=89 V3@>289 @CHV9 Unity. 
�V= ?V4B@8<CT 1V;LHVABL FV;L>28E ?;0BD>@<, ?@>?>=CT H8@>:89 A?5:B@ 
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&5<0 35=5@0FVW ;01V@8=BV2 T 4>2>;V 0:BC0;L=>N. !0@07V AB2>@5=> 
45:V;L:0 ?>?C;O@=8E 0;3>@8B<V2, B0:8E O: 0;3>@8B< #@8<0, �@CA:0;0, 
0;3>@8B<8 3;818==>3> ?>HC:C B0 V=HV. �>65= 7 <5B>4V2 <0T A2>W ?5@52038 B0 
=54>;V:8, 0 WE 281V@ 70;568BL 2V4 :V=F52>W FV;V ?@>4C:BC B0 =0O2=8E @5AC@AV2. 
�>;>2=8<8 E0@0:B5@8AB8:0<8 4;O 281>@C ?V4E>4OI>3> 0;3>@8B<C T AB@C:BC@0 
AB2>@5=>3> ;01V@8=BC B0 A:;04=VABL @50;V70FVW. �>40B:>2> <>6=0 725@=CB8 
C203C =0 G0A ?>1C4>28 B0 28:>@8AB0==O ?0<9OBV. -5 >4=8< 206;828< 
:@8B5@VT< T @>7<V@ 35=5@>20=>3> ?>;O, B>6 =02545=V 0;3>@8B<8 ?> @V7=><C 
?>:07CNBL A515 2 70;56=>ABV 2V4 25;8G8=8 <0?8 [4], [5]. 

-V;L=VABL B0 :V;L:VABL 3;CE8E :CBV2 157?>A5@54=L> 2?;820NBL =0 
A:;04=VABL 35=5@>20=>3> ;01V@8=BC, I> 71V;LHCT H0=A8 ?@>?CAB8B8 
?@028;L=89 H;OE. &>6 ?V4 G0A 281>@C 0;3>@8B<C B@510 72060B8 =0 A:;04=VABL 
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�0 >A=>2C 1C;0 27OB0 :;0A8G=0 3@0 «;01V@8=B», ?@>B5 28:>@8AB0==O 
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A?@8OB8<CBL 0:B82=V9 CG0ABV :>@8ABC20GV2 B0 >1<V=C V45O<8. 

�?@>20465==O B0:>3> 251?>@B0;C T 206;828< :@>:>< C F8D@>2V70FVW 
5:>;>3VG=>W :><C=V:0FVW B0 A?@8OT ?V428I5==N >1V7=0=>ABV B0 70;CG5=>ABV 
C=V25@A8B5BAL:>W A?V;L=>B8 4> ?8B0=L AB0;>3> @>728B:C. *5 B0:>6 <>65 
?>78B82=> 2?;8=CB8 =0 ?>78FVN C=V25@A8B5BC 2 3;>10;L=><C V=45:AV UI 
GreenMetric. 

' <560E @>7@>1:8 ?@>T:BC, A?@O<>20=>3> =0 ?V4B@8<:C AB@0B53VW 
75;5=>3> @>728B:C C=V25@A8B5BC, ?;0=CTBLAO @50;V70FVO =87:8 DC=:FV>=0;L=8E 
<>6;82>AB59, O:V A?@8OB8<CBL 5D5:B82=><C 2V4>1@065==N B0 0=0;V7C 
5:>;>3VG=8E 40=8E.  

"4=8< V7 :;NG>28E 5;5<5=BV2 1C45 ?V4:;NG5==O 4> 1078 40=8E A8AB5<8 
Home Assistant [3], 7 O:>W 74V9A=N20B8<5BLAO 48=0<VG=5 ?V420=B065==O 
V=D>@<0FVW. �0=V, O:V 1C4CBL 28:>@8AB>2C20B8AL 4;O 0=0;V7C B0 2V7C0;V70FVW, 
2:;NG0NBL: B5<?5@0BC@C, 2>;>3VABL, 0B<>AD5@=89 B8A:, =0?@O< 2VB@C, 
E<0@=VABL, '(-V=45:A, A>=OG=C @04V0FVN B0 @V25=L CO¢. *V ?>:07=8:8 
=04E>48B8<CBL 7 40BG8:V2, 2AB0=>2;5=8E =0 B5@8B>@VW :0<?CAC B0 
V=B53@>20=8E 7 A8AB5<>N Home Assistant. �;O ?>@V2=O;L=>3> 0=0;V7C FV 40=V 
1C4CBL 7VAB02;OB8AO 7 0=0;>3VG=8<8 ?>:07=8:0<8, >B@8<0=8<8 7 2V4:@8B>3> 
<5B5>@>;>3VG=>3> API 3 OpenWeatherMap [4]. �V7C0;V70FVO @57C;LB0BV2 
?>@V2=O==O C 283;O4V V=B5@0:B82=8E 3@0DV:V2 4>72>;8BL >FV=8B8 B>G=VABL B0 
0:BC0;L=VABL 5:>;>3VG=8E 28<V@N20=L. �@V< B>3>, =0 251?>@B0;V 1C45 
@50;V7>20=> V=B5@0:B82=C <0?C, =0 O:V9 :>@8ABC20GV 7<>6CBL ?>10G8B8 
<0@:5@8 7 B>G=8< @>7B0HC20==O< 40BG8:V2, I> A?@8OB8<5 1V;LH 3;81>:><C 
?@>AB>@>2><C 0=0;V7C 7V1@0=8E 5:>;>3VG=8E 40=8E. 
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&0:8< G8=><, AB2>@5==O ACG0A=>3>, DC=:FV>=0;L=>3> B0 V=B5@0:B82=>3> 
251?>@B0;C 4>72>;8BL C=V25@A8B5BC =5 ;8H5 ?>:@0I8B8 2=CB@VH=N 
5:>;>3VG=C :><C=V:0FVN, 0 9 7@>18B8 A2V9 2=5A>: C 3;>10;L=89 @CE 70 AB0;89 
@>728B>:. #>@B0; AB0=5 206;828< 5;5<5=B>< F8D@>2>W V=D@0AB@C:BC@8 
70:;04C, >@VT=B>20=>W =0 4>AO3=5==O 28A>:8E 5:>;>3VG=8E AB0=40@BV2, 
70;CG5==O 3@><04AL:>ABV B0 7@>AB0==O ?@5AB86C C=V25@A8B5BC =0 
<V6=0@>4=><C @V2=V. 

 

%#�%"� ���"$�%&�!"� ��&�$�&'$� 

1. UI GreenMetric [Electronic resource]. 3 Access mode: 

https://greenmetric.ui.ac.id/. 

2. Sustainability | University of Miami: Home [Electronic resource]. 3 Access 

mode: https://greenu.miami.edu/. 

3. Home Assistant [Electronic resorce]. 3 Access mode: https://www.home-

assistant.io.  

4. OpenWeatherMap [Electronic resorce]. 3 Access mode: 

https://openweathermap.org/api. 

 

 

'�� 004.5 
%0;V9 �.�.1, #0@E><5=:> �.�.2 

1 ABC4. 3@. �!&-131 !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

%���� �.�., #�$)" �!�" �.�. 
#$"�$� !� $������*�/ +�&�"&� ��/ *�($"�"� 

#��&("$ � ����!"�" '!���$%�&�&' 

%CG0A=V C=V25@A8B5B8 2V4V3@0NBL 206;82C @>;L C 2?@>20465==V 
5:>;>3VG=8E V=VFV0B82 V AB0;>3> @>728B:C [1]. "4=8< V7 3;>10;L=8E 
V=AB@C<5=BV2 >FV=:8 5:>;>3VG=>W 2V4?>2V40;L=>ABV 28I8E =02G0;L=8E 70:;04V2 
T @59B8=3 GreenMetric, O:89 0=0;V7CT 4VO;L=VABL C=V25@A8B5BV2 70 B0:8<8 
:@8B5@VO<8 O: 5=5@35B8G=0 5D5:B82=VABL, C?@02;V==O 2V4E>40<8, 2>4=V 
@5AC@A8, B@0=A?>@B=0 ?>;VB8:0 B0 >A2VB=V ?@>3@0<8. �8A>:0 ?>78FVO 2 
GreenMetric A2V4G8BL ?@> 0:B82=C 5:>;>3VG=C ?>;VB8:C C=V25@A8B5BC B0 9>3> 
?@03=5==O 4> AB0;>3> @>728B:C [2]. 

'=V25@A8B5B8 28:>=CNBL 1030B> 5:>;>3VG=8E 4>A;V465=L, @57C;LB0B8 
O:8E 715@V30NBLAO 2 @5?>78B>@VOE B0 2?;820NBL =0 5:>;>3VG=C ?>78FVN 
C=V25@A8B5BC, >4=0: @59B8=3 4 F5 =5 B5, =0 I> 4828BLAO :>@8ABC20G C ?5@HC 
G5@3C. #@>2V2H8 4>A;V465==O B>3>, O: C=V25@A8B5B8 1C4CNBL A2>T F8D@>25 
>1;8GGO, <>6=0 A:070B8, I> 4;O ?V4B25@465==O A2>TW 0:B82=>W CG0ABV 
C=V25@A8B5B8 28:>@8AB>2CNBL @V7=V A?>A>18 =040==O V=D>@<0FVW =0 A2>WE 
?>@B0;0E, B0:V O: 25;8G57=V 72VB8, B5:AB>2V =>28=8 B0 V=:>;8 2V45>. 
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$07>< V7 F8<, >4=8< V7 ACG0A=8E 70A>1V2 :><C=V:0FVW, O:89 <0965 =5 
28:>@8AB>2CTBLAO =0 ?>@B0;0E 75;5=8E C=V25@A8B5BV2, T G0B1>B8. �>45= V7 
?@>0=0;V7>20=8E 251?>@B0;V2 =5 ?@>?>=CT V=B5@0:B82=>3> V=AB@C<5=BC, O:89 
18 70157?5GC202 H284:89 4>ABC? 4> AB@C:BC@>20=>W 5:>;>3VG=>W V=D>@<0FVW. 
�?@>20465==O G0B1>B0 <>3;> 1 AB0B8 C=V:0;L=>N >A>1;82VABN, I> 28@V7=O;0 
1 C=V25@A8B5B A5@54 V=H8E, 0 B0:>6 ?V428I8;> 1 5D5:B82=VABL V=D>@<C20==O 
?@> 5:>;>3VG=C ?>;VB8:C B0 AB0;89 @>728B>:. &0:89 V=AB@C<5=B 4>72>;OT =5 
;8H5 7@CG=> ?>H8@N20B8 V=D>@<0FVN, 0 9 040?BC20B8 WW 4> ?>B@51 @V7=8E 
:0B53>@V9 :>@8ABC20GV2, D>@<CNG8 :C;LBC@C AB0;>3> @>728B:C 2 
C=V25@A8B5BAL:V9 A?V;L=>BV. 

' E>4V 0=0;V7C F8D@>28E ?;0BD>@< ?@>2V4=8E C=V25@A8B5BV2, I> 2E>4OBL 
4> @59B8=3C UI GreenMetric, 1C;> 28>:@5<;5=> >A=>2=V V=D>@<0FV9=V 1;>:8, 
O:V 5D5:B82=> D>@<CNBL AB0;89 V<V46 C=V25@A8B5BC. �> B0:8E 1;>:V2 
=0;560BL: ?>78FVO C @59B8=3C, 0:BC0;L=V 5:>;>3VG=V =>28=8, AB@0B53VG=V ?;0=8 
@>728B:C, ?>;VB8:8 C=V25@A8B5BC, 72VB8 ?@> 4>AO3=5==O, ?>A8;0==O =0 =0C:>2V 
?C1;V:0FVW, 0 B0:>6 >:@5<V @>74V;8 01> AB>@V=:8, ?@8A2OG5=V AB0;><C 
@>728B:C. %0<5 FV 5;5<5=B8 1C45 2@0E>20=> ?@8 D>@<C20==V AB@C:BC@8 <5=N 
G0B1>B0, I>1 70157?5G8B8 :>@8ABC20G52V ?>2=5 B0 7@CG=5 CO2;5==O ?@> 
5:>;>3VG=C 4VO;L=VABL C=V25@A8B5BC. 

 5B>N @>1>B8 T @>7@>1:0 B0 2?@>20465==O G0B1>B0, O:89 70157?5GCT 
7@CG=89 4>ABC? 4> 5:>;>3VG=>W V=D>@<0FVW B0 4>?><030T D>@<C20B8 
?>78B82=89 V<V46 C=V25@A8B5BC O: 0:B82=>3> CG0A=8:0 75;5=8E V=VFV0B82. 
+0B1>B AB@C:BC@CT B0 V=B53@CT V=D>@<0FVN ?@> 5:>;>3VG=V 70E>48 B0 ?>;VB8:8 
C=V25@A8B5BC C 7@CG=><C D>@<0BV, 4>72>;ONG8 :>@8ABC20G0< H284:> 
>B@8<C20B8 =5>1EV4=V 2V4><>ABV. �V= B0:>6 45<>=AB@CT 3>B>2=VABL 70:;04C 4> 
2?@>20465==O F8D@>28E @VH5=L 4;O 4>AO3=5==O AB0;>3> @>728B:C B0 
2V4?>2V4=>ABV :@8B5@VO< GreenMetric. 

+0B1>B @50;V7>20=> C 283;O4V 25170AB>AC=:C, I> <>65 1CB8 V=B53@>20=> 
7 >DVFV9=8< @5AC@A>< C=V25@A8B5BC, B0 70157?5GCT ?@>AB89 B0 V=BCWB82=> 
7@>7C<V;89 4>ABC? 4> 5:>;>3VG=>W V=D>@<0FVW. �@EVB5:BC@0 @VH5==O 
A:;040TBLAO 7 A5@25@=>W G0AB8=8, O:0 >1@>1;OT 70?8B8 :>@8ABC20GV2, B0 
:;VT=BAL:>3> V=B5@D59AC, I> 4>72>;OT 270T<>4VOB8 7 G0B1>B>< G5@57 7@CG=89 
V=B5@D59A. +0B1>B 28:>@8AB>2CT 70740;53V4L A?;0=>20=C 107C ?8B0=L V 
2V4?>2V459, >E>?;NNG8 :;NG>2V 0A?5:B8 5:>;>3VG=>W ?>;VB8:8 C=V25@A8B5BC. 
�V= =040T AB@C:BC@>20=C V=D>@<0FVN ?@> 5:>;>3VG=C ?>;VB8:C C=V25@A8B5BC, 
70E>48 B0 4>AO3=5==O C 7@CG=><C D>@<0BV, I> 4>72>;OT :>@8ABC20G0< H284:> 
7=09B8 =5>1EV4=V 2V4><>ABV. 

$>7@>1:0 B0 2?@>20465==O B0:>3> V=AB@C<5=BC T 206;828< :@>:>< C 
F8D@>2V70FVW 5:>;>3VG=>W :><C=V:0FVW B0 A?@8OB8<5 ?V428I5==N @59B8=3C 
C=V25@A8B5BC C 3;>10;L=><C V=45:AV GreenMetric. *O @>1>B0 AB0=5 A:;04>2>N 
@50;V70FVW AB@0B53VG=>W FV;V 7.5 %B@0B53VW @>728B:C !' «�0?>@V7L:0 
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?>;VB5E=V:0» =0 202332027 @>:8, 0465 70157?5G8BL 7@CG=89 <5E0=V7< 
<>=VB>@8=3C B0 >FV=N20==O 4>AO3=5=L C=V25@A8B5BC C AD5@V AB0;>3> @>728B:C 
[3]. �024O:8 V=B5@0:B82=><C 4>ABC?C 4> AB@C:BC@>20=>W 5:>;>3VG=>W 
V=D>@<0FVW, G0B1>B ?V4A8;8BL V=D>@<>20=VABL :>@8ABC20GV2, A?@8OB8<5 
D>@<C20==N 5:>;>3VG=>W :C;LBC@8 B0 ?@>7>@>ABV 4VO;L=>ABV C=V25@A8B5BC, I> 
2V4?>2V40T >GV:C20=8< @57C;LB0B0< @50;V70FVW FVTW AB@0B53VG=>W FV;V. 

 

 

%#�%"� ���"$�%&�!"� ��&�$�&'$� 

1. #>?5;>, ". �. %2VB>289 4>A2V4 AB8<C;N20==O 70:;04V2 28I>W >A2VB8 
4> @>728B:C =0 >A=>2V ?@8=F8?V2 AB0;>ABV / ". �. #>?5;>, �. �. �02>@>=>:, ". 
#. #>?5;> // �V7=5AV=D>@<. 3 2023. 3 7 10. 3 %. 45353.  

2. Greenmetric methodology [Electronic resource]. 3 Access mode: 

https://greenmetric.ui.ac.id/about/methodology.  

3. %B@0B53VO @>728B:C !0FV>=0;L=>3> C=V25@A8B5BC «�0?>@V7L:0 
?>;VB5E=V:0» =0 ?5@V>4 2023 3 2027 @>:V2 [�;5:B@>=. @5AC@A]. 3 $568< 
4>ABC?C: https://zp.edu.ua/uploads/pubdocs/2025/Nakaz_N61_vid_24.02.25.pdf. 

 

 

'�� 004.9 
#0@E><5=:> �.�.1, #0@E><5=:> �.�.2 

1 :0=4. B5E=. =0C:, 4>F. !' «�0?>@V7L:0 ?>;VB5E=V:0» 
2 ABC45=B 3@. �!&-212 !' «�0?>@V7L:0 ?>;VB5E=V:0» 

#�$)" �!�" �.�., #�$)" �!�" �.�. 
 "���.��!!/ %&���"%&� &� �!'+�"%&� �!�$��&�+!�) 
%�%&�  !� "%!"�� ���!"��.��!�) ���$�� �!�$��� 

�=CG:VABL V ABV9:VABL 5=5@35B8G=8E A8AB5< 3 F5 206;82V 2;0AB82>ABV, I> 
4>?><030NBL ?V4B@8<C20B8 AB01V;L=VABL <5@56V B0 157?5@51V9=C 4>AB02:C 
5=5@3VW. �>=8 2V4V3@0NBL 206;82C @>;L C ACG0A=8E 5=5@35B8G=8E A8AB5<0E, 
70157?5GCNG8 AB01V;L=5 B0 5D5:B82=5 5;5:B@>?>AB0G0==O 2 5=5@35B8G=><C 
A5:B>@V ':@0W=8. !0 AL>3>4=VH=V9 45=L 7@>AB0==O G0AB:8 2V4=>2;N20=8E 
465@5; 5=5@3VW, B0:8E O: A>=OG=0 B0 2VB@>20 35=5@0FVO, AB2>@NT 4>40B:>2V 
?@>1;5<8 G5@57 <V=;82VABL V =5?5@5410GC20=VABL 35=5@0FVW. �8@VH5==O F8E 
?@>1;5< 28<030T =>28E V=B5;5:BC0;L=8E ?V4E>4V2 4> ?V428I5==O @V2=O 
3=CG:>ABV B0 ABV9:>ABV 5=5@3>A8AB5<8, B><C B5<0 @>1>B8 T 0:BC0;L=>N. 

 5B>N @>1>B8 T 0=0;V7 <5B>4V2 B0 70A>1V2 <>45;N20==O 4;O 4>A;V465==O 
H;OEV2 70157?5G5==O ABV9:>ABV B0 3=CG:>ABV 5;5:B@>5=5@35B8G=8E A8AB5<. 

�=0;V7 ?>:0702, I> V=B53@0FVO 2V4=>2;N20=8E 465@5; 5=5@3VW, 
<>45@=V70FVO V=D@0AB@C:BC@8 B0 7>2=VH=V 703@>78 T :;NG>28<8 D0:B>@0<8, 
I> 2?;820NBL =0 ?>:07=8:8 3=CG:>ABV B0 ABV9:>ABV 5=5@35B8G=>W A8AB5<8.  
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�=25AB8FVW 2 B5E=>;>3VW @>7C<=8E 5;5:B@><5@56, B0:V O: ?5@54>2V <5B>48 
?@>3=>7C20==O, V=D@0AB@C:BC@0 28<V@N20==O B0 A8AB5<8 <>=VB>@8=3C 2 
@50;L=><C G0AV, 70157?5GCNBL ?>:@0I5=C >1V7=0=VABL ?@> A8BC0FVN B0 
:>=B@>;L, 4>72>;ONG8 5D5:B82=VH5 @503C20B8 =0 ?>@CH5==O.  

�0157?5G5==O ABV9:>ABV 5=5@3>A8AB5<8 28<030T A?5FV0;L=8E ?V4E>4V2, 
A?@O<>20=8E =0 WW 740B=VABL ?@>B8AB>OB8 =02<8A=8< @C9=V2=8< 0B0:0< V 
2V4=>2;N20B8AO ?VA;O =8E.  5B>4>;>3VW 0=0;V7C @878:V2 287=0G0NBL 
?>B5=FV9=V 703@>78 B0 ?>29O70=V 7 =8<8 9<>2V@=>ABV B0 =0A;V4:8, I> 4>72>;OT 
:V;L:VA=> >FV=8B8 2@07;82VABL A8AB5<8.  

 >45;N20==O AF5=0@VW2 >FV=NT ?@>4C:B82=VABL A8AB5<8 70 =87:8 
2V@>3V4=8E <091CB=VE C<>2, 2:;NG0NG8 5:AB@5<0;L=V ?>3>4=V O28I0, 
:V15@0B0:8 B0 7>2=VH=V @C9=V2=V 703@>78.  

�A=CNGV ?@>3@0<=V 70A>18, 7>:@5<0 ?;0BD>@<8 7 2V4:@8B8< :>4><, B0:V 
O: PyPSA (Python for Power System Analysis), =01C;8 ?>?C;O@=>ABV 7024O:8 
A2>W9 3=CG:>ABV B0 040?B82=>ABV B0 =040NBL <>6;82>ABV B0:>3> <>45;N20==O. 
�>:@5<0, PyPSA-Eur =040T :><?;5:A=C <>45;L T2@>?59AL:>W A8AB5<8 
?5@540GV, I> 4>72>;OT 0=0;V7C20B8 H8@>:><0AHB01=V AF5=0@VW. �>A;V465==O 
?V4:@5A;8;> ?>B5=FV0; B0:8E V=AB@C<5=BV2 4;O 0=0;V7C 5=5@35B8G=>3> 
<091CB=L>3> ':@0W=8 B0 282G5==O H;OEV2 V=B53@0FVW 2V4=>2;N20=8E 465@5; 
5=5@3VW 70 C<>28 70157?5G5==O ABV9:>ABV B0 3=CG:>ABV 5=5@3>A8AB5<8. 
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�C1@>2V= �.�.1, �59=530 �...2, -5@18=0 ".".3 

1 :0=4. B5E=. =0C:, ?@>D. !' «�0?>@V7L:0 ?>;VB5E=V:0» 

2 AB0@H. 28:;. !' «�0?>@V7L:0 ?>;VB5E=V:0» 
3 ABC4. 3@. �!&-121 !' «�0?>@V7L:0 ?>;VB5E=V:0» 

�'�$"��! �.�., ���!��� �..., -�$��!� ".". 
"��/�  �&"��� ��)�%&' �!($�%&$'�&'$� 

#>G8=0NG8 7 24 ;NB>3> 2022 @>:C =0 B5@8B>@VW 2AVTW ':@0W=8 ?>AB0;> 
?8B0==O 70E8ABC :@8B8G=>W V=D@0AB@C:BC@8 ?5@5206=> 2V4 =04728G09=8E 
A8BC0FV9 A>FV0;L=>3>, 2V9AL:>2>3> E0@0:B5@C B0 2B@CG0=L 2 :V15@?@>AB>@V.  

�3V4=> 72VBC �8W2AL:>W H:>;8 5:>=><V:8 7 ?>G0B:C ?>2=><0AHB01=>3> 
2B>@3=5==O 7030;L=0 AC<0 ?@O<8E 718B:V2 =5@CE><>ABV, V=HV9 V=D@0AB@C:BC@V, 
B@0=A?>@B=8< 70A>10< B0 70?0A0< A:;0;0 <0965 170 <;@4. 4>;., 0 718B:8 
V=D@0AB@C:BC@8 AB0=>2;OBL 1;87L:> 35% 2V4 7030;L=8E 2B@0B [1]. 

#V4 G0A ?@>3=>7C20==O ?>40;LH>3> @>728B:C ?>4V9, 2@0E>2CNG8 40=V, 
I> ?@54AB02;5=V =0 @8AC=:C 1, =040=V A8;0<8 ##" ?@> :V;L:VABL 718B>W 
B5E=V:8 [2]-[4] B0 2V4 C:@0W=AL:>W 035=FVW Top Lead, I>4> :V;L:>ABV 28?CI5=>W 
B5E=V:8 2>@>3>< 7 2022 @>:C ?> 6>2B5=L 2024 @>:C [5], [6], <>6=0 4V9B8 4> 
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<VAB8B8 40=V ?@> ?5@5AC20==O �#��, V =0 >A=>2V FL>3> ?@>3=>7C20B8 <>6;82V 
703@>78 4;O :>=:@5B=8E >19T:BV2 B0 287=0G0B8 =09:@0IV <5B>48 ?@>B84VW =8<. 

&5:AB>;>3VG=89 <5B>4 3 F5 <5B>4 284>1CB:C 7=0=L 7 4>:C<5=BV2. 
�0240==O >B@8<0==O V=D>@<0FVW 7 B5:ABC A:;040TBLAO 7 B0:8E ?V470240=L: 
@>7C<V==O B0 28>:@5<;5==O A5=AC B5:ABC. %:;04=VABL 40=>3> ?@>F5AC ?>;O30T 
2 ?@8=F8?V0;L=V9 =5<>6;82>ABV 71V3C A5=AC, O:89 =0<0302AO 70:;0AB8 02B>@, 
B0 A5=AC, O:89 1C2 B@0:B>20=89 :>@8ABC20G5<. '<>2=> B5:AB <>6=0 ?>4V;8B8 
=0 =0ABC?=V :;NG>2V 5;5<5=B8: A?>AB5@565==O; =0C:>2V ?>=OBBO; AC19T:B82=V 
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�>1@065==O 70728G09 701@C4=5=5 048B82=8< 1V;8< 30CAV2AL:8< HC<><, 
O:89 <0T =C;L>25 A5@54=T 7=0G5==O V AB0=40@B=5 2V4E8;5==O, I> 2?;820T =0 
B>G=VABL 2V7C0;V70FVW [1]. 

' 48A:@5B=><C <C;LB82592;5B-?5@5B2>@5==V 28:>@8AB>2CTBLAO 
A8<5B@8G=0 ?0@0 <0AHB01CNG8E DC=:FV9 V7 :>@>B:>N ?V4B@8<:>N, O:V 
70157?5GCNBL >@B>3>=0;L=VABL 7024O:8 <0B@8G=8< :>5DVFVT=B0< DV;LB@V2. 
�EV4=89 A:0;O@=89 A83=0; ?5@5B2>@NTBLAO C 25:B>@=89 70 4>?><>3>N 
?@5DV;LB@0, ?VA;O G>3> ?@>E>48BL 42>A<C3>289 0=0;V7 V7 ?>40;LH>N 
45F8<0FVTN. �0=: A8=B57C 70157?5GCT B>G=C @5:>=AB@C:FVN A83=0;C 7 
=87L:>G0AB>B=8E B0 28A>:>G0AB>B=8E :><?>=5=BV2 [2]-[4]. 

#V4A<C38 >4=>@V2=52>3> <C;LB82592;5B @>7:;040==O ?>:070=> =0 @8A. 1. 
�>=> <0T 16 ?V4A<C3 7>1@065==O [5], [6]. 
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B0 ?>2'O70=8<8 7 =8<8 2592;5B-DC=:FVO<8, O: ?>:070=> 2 @V2=O==OE (1) B0 (2) 
2V4?>2V4=> [7]-[9]. 

, (1) 

, (2) 

45 f(t) - <C;LB8<0AHB01=0 DC=:FVO; W(t) - <C;LB82592;5B-DC=:FVO. 
�;O 70HC<;5==O 7>1@065=L 70AB>A>2CNBLAO @V7=V <5B>48 ?>@>3>2>3> 

?5@5B2>@5==O, B0:V O: 6>@AB:5, <'O:5, C=V25@A0;L=5 B0 <>48DV:>20=5 
C=V25@A0;L=5 ?>@>3>2V ?5@5B2>@5==O[10], [11]. 

�>@AB:5 ?>@>3>25 ?5@5B2>@5==O 715@V30T :>5DVFVT=B8, I> ?5@528ICNBL 
?>@V3, 0 V=HV 2AB0=>2;NT 2 =C;L.  0T >1<565=C 5D5:B82=VABL ?@8 2840;5==V 
25;8:8E :>5DVFVT=BV2 HC<C (3): 
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70157?5GCT <5=HC ?>E81:C ?>@V2=O=> 7 6>@AB:8< ?>@>3>< (4): 

, (4) 
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@>7<V@C 281V@:8. �8:>@8AB>2CTBLAO >4=0:>289 ?>@ V3 4;O 2AVE :>5DVFVT=BV2 
(5): 

, (5) 

45 Ã 3 AB0=40@B=5 2V4E8;5==O HC<C; N 3 @>7<V@ 281V@:8. 
 >48DV:>20=89 C=V25@A0;L=89 ?>@V3 C4>A:>=0;NT C=V25@A0;L=89 ?>@V3 

4;O 1V;LH>W 5D5:B82=>ABV 2 @V7=8E A8BC0FVOE (6): 

, (6) 

45 Ã 3 AB0=40@B=5 2V4E8;5==O HC<C; N 3 @>7<V@ 281V@:8. 
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(PSNR), 2V4=>H5==O A83=0;/HC< (SNR), 4>?><030NBL >FV=8B8 O:VABL 
45=>978=3C. 

�06;828<8 ?0@0<5B@0<8 4;O >FV=:8 O:>ABV 45=>978=3C T 
A5@54=L>:204@0B8G=0 ?><8;:0 (MSE), A5@54=L>:204@0B8G=0 ?><8;:0 ?V4 
:>@V=L (RMSE), ?V:>25 A?V22V4=>H5==O A83=0;/HC< (PSNR), 2V4=>H5==O 
A83=0;/HC< (SNR). �8IV 7=0G5==O SNR V PSNR A2V4G0BL ?@> :@0IC O:VABL 
7>1@065==O ?VA;O >1@>1:8. 

#@8 ?>@V2=O=V @V7=8E <C;LB82592;5BV2 B0 <5B>40<8 ?>@>3>2>W >1@>1:8. 
�8O2;5=>, I> CL T =09:@0I8< <C;LB82592;5B><, :>;8 2V= 28:>@8AB>2CTBLAO 
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�;0C:><0 3 =528;V:>2=0 E2>@>10, O:0 A?@8G8=OT ?>3V@H5==O  7>@C, V T 
4@C3>N 70 G0AB>B>N ?@8G8=>N A;V?>B8 C A2VBV [1]. �;O 28O2;5==O 3;0C:><8 
=5>1EV4=> A?>AB5@V30B8 :V;L:0 >A>1;82>AB59 AB@C:BC@8 AVB:V2:8, B0:8E O: 
3>;>2:0 7>@>2>3> =5@20 (ONH), G0H:0, ?5@8?0?V;O@=0 0B@>DVO B0 H0@ 
=5@2>28E 2>;>:>= AVB:V2:8. !0 7>1@065==V >G=>3> 4=0 ONH T OA:@02>N B0 
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=07820TBLAO G0H:>N. #5@8?0?V;O@=0 0B@>DVO ?@>O2;OTBLAO C 283;O4V 
?V2<VAOFO, O:89 71V30TBLAO 7 >1;0ABN 70 <560<8 ONH. ,0@ =5@2>28E 2>;>:>= 
AVB:V2:8 B0:>6 @>7B0H>20=89 ?>70 ONH, O:89 <0T 1V;C A<C30ABC AB@C:BC@C 
[2].  

#5@H =V6 <>6=0 1C45 28:>=0B8 284V;5==O >7=0: =0 7>1@065==V ONH, 
=5>1EV4=89 ?@>F5A ;>:0;V70FVW B0 A53<5=B0FVW ONH (@8AC=>: 1). �>:0;V70FVO 
28:>=CTBLAO 4;O D>@<C20==O ?V47>1@065==O, O:5 <VAB8BL FV:02C >1;0ABL C 
@>74V;V ONH. #>BV< F5 ?V47>1@065==O =07820TBLAO 7>1@065==O< >1;0ABV 
V=B5@5AC (ROI), V 2>=> <VAB8BL 25AL ONH.  5B0 A53<5=B0FVW 3 2V4@V7=8B8 ONH 
2V4 D>=C.  
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0A8<5B@VO, 3;04:VABL). "B@8<0=V B0:8< G8=>< 40=V 28:>@8AB>2CNBLAO 4;O 
:;0A8DV:0FVW 7>1@065==O. 
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@V7=><0=VB=8E =01>@V2 40=8E, I>1 @>7@V7=OB8 70:>=><V@=>ABV B0 ?@89<0B8 
>1�@C=B>20=V @VH5==O. ' :>=B5:ABV 4V03=>AB8:8 3;0C:><8 FV <5B>48 
28:>@8AB>2CNBL @V7=V DC=:FVW, >B@8<0=V 7 <5B>4V2 2V7C0;V70FVW >:0, B0:8E O: 
>?B8G=0 :>35@5=B=0 B><>3@0DVO ("�&), B5AB8 ?>;O 7>@C B0 D>B>3@0DVO >G=>3> 
4=0 [3].  

�;O  >3;O4C C FV9 @>1>BV 1C;8 >1@0=V 420 =09?>?C;O@=VHV <5B>48 
:;0A8DV:0FVW: <5B>4 =091;86G>3> ACAV40 B0 !092=>3> �09TA0. 

k-NN 4 F5 B8? :;0A8DV:0FVW, 45 DC=:FVO 0?@>:A8<CTBLAO ;8H5 
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0;3>@8B< ?>:;040TBLAO =0 2V4AB0=L 4;O :;0A8DV:0FVW, O:I> >19T:B8 
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?A524>28?04:>2V G8A;0 70AB>A>2CNBLAO 4;O 281V@:8 CG0A=8:V2 >?8BC20=L 01> 
AB2>@5==O ;>B5@59=8E @57C;LB0BV2. ' B5ABC20==V ?@>3@0<=>3> 70157?5G5==O FV 
35=5@0B>@8 70157?5GCNBL 28?04:>2V 2EV4=V 40=V 4;O ?5@52V@:8 ABV9:>ABV 
0;3>@8B<V2.  

�;O 35=5@0FVW ?>A;V4>2=>ABV @V2=><V@=> @>7?>4V;5=8E 28?04:>28E G8A5; 
1C;> @50;V7>20=> ;V=V9=89 :>=3@C5=B=89 <5B>4. *59 <5B>4 �@C=BCTBLAO =0 
28:>@8AB0==V >?5@0FVW mod(x, y), O:0 287=0G0T 70;8H>: 2V4 4V;5==O ?5@H>3> 
G8A;0 =0 4@C35. �>6=5 =0ABC?=5 ?A524>28?04:>25 G8A;> 35=5@CTBLAO 70 
4>?><>3>N ?>?5@54=L>3> G8A;0 70 <0B5<0B8G=>N D>@<C;>N: 

ri+1=mod(k*ri+b,M), 

45 M  7  <>4C;L (0<M); k  7  <=>6=8: (0fk<M); b  7  ?@8@VAB (0fb<M) r0  7  
?>G0B:>25 7=0G5==O (0f r0<M). 

&5>@5<0. �V=V9=0 :>=3@C5=B=0 ?>A;V4>2=VABL, 287=0G5=0 ?0@0<5B@0<8 
M, k, b 9 r0 , <0T ?5@V>4 4>268=>N M B>4V 9 BV;L:8 B>4V, :>;8 G8A;0 b 9 M 
270T<=> ?@>ABV; k 3 1 T :@0B=8< p 4;O :>6=>3> ?@>AB>3> p, I> T 4V;L=8:>< M; 
k 3 1 T :@0B=8< 4, O:I> M T :@0B=8< 4. 

�0A>10<8 %++ @50;V7>20=> 35=5@0B>@ 28?04:>28E G8A5; 7 ?0@0<5B@0<8 
M = 231 3 1; k = 1 220 703 125; b = 7; r0 = 7.  �>2545=>, I> B0:V 7=0G5==O 
?0@0<5B@V2 4>72>;ONBL >B@8<0B8 =5?>2B>@N20=V G8A;0 7 ?5@V>4><, @V2=8< 7 

https://doi.org/10.30837/0135-1710.2022.178.050
https://doi.org/10.3997/2214-4609.2023520232
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<V;L9>=0<. �;O ?5@52V@:8 O:>ABV @50;V7>20=>3> 35=5@0B>@0 1C;> ?@>2545=> 
5:A?5@8<5=B8 ?> 35=5@0FVW 100, 1000, 10000 ?A524>28?04:>28E G8A5;.  

 

(@03<5=B  ?@>3@0<=>3> :>4C:  
{    long long k = 1220703125;   

    int n = 10000;              

    vector<long long> x1(n);    

    x1[0] = 7;   

    const long long MOD = (1LL << 31) - 1;   

    for (int i = 1; i < n; i++) { 

        x1[i] = (k * x1[i - 1] + 7) % MOD;   

    } 

 

!0 @8A.1 ?>:070=> @57C;LB0B ?@>2545=>3>  5:A?5@8<5=BC. 
 

 
$8AC=>: 1 3 $50;V70FVO ;V=V9=>3> :>=3@C5=B=>3> 35=5@0B>@0. 

 

�0;V ?@>2>48;>AO ?5@52V@:0 70 B5AB><  #V@A>=0 AB0B8AB8G=>W 3V?>B578 
!> ?@> B5, I> 7040=0 281V@:0 2V4?>2V40T 35=5@0;L=V9 AC:C?=>ABV 7 @V2=><V@=8< 
@>7?>4V;>< =0 @V2=V 7=0GCI>ABV 0,1. �;O 2AVE ?@>2545=8E 5:A?5@8<5=BV2 
3V?>B570 !> ?@89=OB>. &0:>6, 5:A?5@8<5=B0;L=5 7=0G5==O ;568BL 2 4V0?07>=V 
<V6 42><0 7=0G5==O<8, O:V 2V4?>2V40NBL, @V2=N 7=0GCI>ABV 0,5 B0 0,75, I> 40T 
?V4AB028 22060B8, I> 735=5@>20=0 ?>A;V4>2=VABL T ?>A;V4>2=VABN 28?04:>28E 
G8A5;. �V=V9=89 :>=3@C5=B=89 <5B>4 T ?@>AB8< C @50;V70FVW V 4>A8BL 
5D5:B82=8< 4;O 1030BL>E 7040G, 45 =5 ?>B@V1=> 4>AO30B8 28A>:>W ABC?5=V 
28?04:>2>ABV. 
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AUTOMATING DATABASE INTERACTION USING ORM IN PYTHON 

Python is one of the most popular programming languages in the world. It is 

widely used in web development, data analysis, machine learning, and many other 

fields. One of the key aspects of web development is working with databases. 

Although raw SQL queries provide full control, they can be difficult to implement 

and maintain, especially in large projects. That9s why ORMs (Object-Relational 

Mapping) 4 libraries that allow developers to interact with databases through 

object-oriented programming 4 are becoming increasingly popular. 

Today, Python is one of the leading languages for backend web development. 

Popular frameworks such as Django and Flask make extensive use of ORM 

solutions, which simplify interaction with databases. 

ORM enables developers to interact with data through classes and objects 

rather than SQL queries. This improves security, reduces the amount of code 

required for database operations, and abstracts away from specific DBMSs 

(Database Management Systems). Thus, ORM provides: 

Simplified data management; 

Code portability between different databases; 

Reduced errors related to SQL query syntax; 

Better integration with object-oriented programming approaches. 

The main goal of ORM is to automate database interaction, making it more 

flexible, secure, and efficient. To achieve this, ORM libraries offer a wide range of 

features: 

Automatic creation of tables and database schemas. ORM allows defining 

data models as Python classes and then automatically creates corresponding tables 

in the database. This simplifies the process of developing and modifying the 

database structure without the need to write SQL code. 

Performing CRUD (Create, Read, Update, Delete) operations. CRUD are the 

basic database operations. With ORM, it's easy to create, retrieve, update, and 

delete records in tables using Python objects without writing SQL queries. To 

create records in the database, ORM provides methods that allow adding new 
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entries using Python dictionaries. In our implementation, the insert_entries method 

of the BaseModel class allows adding multiple entries at once. 

Migration support. Migrations are a vital component of modern ORMs 

because they allow automatic updates to the database structure in accordance with 

changes in the models. This is especially useful in large projects, where the 

database schema can change frequently. 

Query optimization. One of the key benefits of ORM is the ability to 

optimize queries to the database. This helps reduce the number of SQL queries, 

improve application performance, and avoid unnecessary load on the database. Our 

ORM can implement several optimization mechanisms that are commonly used in 

modern ORM libraries. 

Modern ORM libraries allow developers to add custom logic for query 

processing, extend functionality using plugins and middleware, and implement 

additional methods for specific tasks. Below are several aspects of extensibility and 

examples of their implementation: 

Conclusion. Developing a custom ORM library can be a challenging yet 

rewarding endeavor. It provides a deeper understanding of how databases work, 

how queries can be optimized, and how object-oriented principles can be applied 

effectively. ORM gives programmers a powerful tool to interact with databases, 

simplifying development, increasing code security, and reducing the risk of errors. 

Considering the growing popularity of Python and the need for effective data 

management, the use of ORM is becoming an essential aspect of modern 

development. Understanding the basic principles of ORM allows developers to 

create scalable, efficient, and maintainable applications. 
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