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87<5=5=88 A>AB>O=8O 40==KE, =5 A>74020O 
6ёAB:8E A2O759? 

#0BB5@= 
«!01;N40B5;L» 
(Observer) 8;8 
A>1KB89=>-

>@85=B8@>20==0O 
H8=0 (Event Bus) 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

7.  �0: A?@>5:B8@>20BL <>4C;L >1@01>B:8 
?>;L7>20B5;LA:>3> 22>40, GB>1K >15A?5G8BL 
>B:07>CAB>9G82>ABL, 70I8BC >B 8=J5:F89 8 
?>=OB=CN >1@0B=CN A2O7L? 

 =>3>C@>2=520O 
20;840F8O 
(:;85=BA:0O + 
<>4C;L=0O) A 
A0=8B870F859, 

?0@0<5B@87>20==K<
8 70?@>A0<8 8 
;>:0;87>20==K<8 
A>>1I5=8O<8 >1 
>H81:0E 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 
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8.  �0:85 ?@8=F8?K =5>1E>48<> CG5ABL ?@8 
A>740=88 <>4C;O 3@0D8G5A:>3> 8=B5@D59A0 
4;O >15A?5G5=8O 040?B82=>AB8 8 4>ABC?=>AB8 
(a11y)? 

Responsive design, 
A5<0=B8G5A:0O 

@07<5B:0, ?>445@6:0 
:;0280BC@=>9 
=02830F88, 
:>=B@0AB=>ABL, 

ARIA-0B@81CBK. 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

9.  �0: @50;87>20BL <>4C;L 2708<>459AB28O A 
@5;OF8>==>9 �� 4;O 2K?>;=5=8O CRUD-
>?5@0F89, >15A?5G82 70I8BC >B SQL-
8=J5:F89 8 >?B8<870F8N 70?@>A>2? 

�A?>;L7>20BL 
?0@0<5B@87>20==K5 
70?@>AK (prepared 
statements) 8;8 
ORM, ?@8<5=OBL 
8=45:AK, B@0=70:F88 
8 ?C; A>548=5=89. 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

10.  �0:85 284K B5AB8@>20=8O >1O70B5;L=K 4;O 
?@>3@0<<=>3> <>4C;O ?5@54 ?5@540G59 2 
8=B53@0F8>==CN A@54C, 8 :0: >@30=87>20BL 
02B><0B878@>20==K5 <>4C;L=K5 B5ABK? 

 >4C;L=>5 (unit), 
B5AB8@>20=85 

3@0=8G=KE 7=0G5=89 
8 =530B82=KE 
AF5=0@852. 

"@30=870F8O G5@57 
D@59<2>@:8 (JUnit, 
pytest, NUnit) A 
<>:0<8 2=5H=8E 
7028A8<>AB59. 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

11.  �0:>9 B8? 8=B53@0F8>==>3> 2708<>459AB28O 
?@54?>GB8B5;5= 4;O A2O78 <>4C;59, 
@01>B0NI8E 2 35B5@>35==>9 A@545 (@07=K5 
O7K:8, "%), ?@8 =5>1E>48<>AB8 AB@>3>9 
B8?870F88 :>=B@0:B>2 8 <8=8<0;L=KE 
=0:;04=KE @0AE>40E? 

API =0 >A=>25 gRPC 
A 8A?>;L7>20=85< 
Protocol Buffers 

(Protobuf) 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

12.  �0: >15A?5G8BL A>3;0A>20==>ABL 40==KE 
<564C =57028A8<K<8 <>4C;O<8 ?@8 
2K?>;=5=88 @0A?@545;ё==>9 187=5A-
>?5@0F88, 5A;8 8A?>;L7>20=85 
@0A?@545;ё==KE B@0=70:F89 (2PC) 
=52>7<>6=>? 

#0BB5@= Saga 
(:><?5=A8@CNI85 
B@0=70:F88) A 

eventual consistency 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

13.  �0:85 <5B@8:8 8 <5E0=87<K =5>1E>48<K 4;O 
>?5@0B82=>3> 2KO2;5=8O 453@040F88 
?@>872>48B5;L=>AB8 2 F5?>G:5 
2708<>A2O70==KE <>4C;59? 

$0A?@545;ё==0O 
B@0AA8@>2:0 

(OpenTelemetry) + 
<5B@8:8 RED/USE + 

health-check 
M=4?>8=BK 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

14.  �0: A?@>5:B8@>20BL A8AB5<C ;>38@>20=8O, 
GB>1K >15A?5G8BL 2>A?@>872>48<>ABL 
8=F845=B>2 2 @0A?@545;ё==>9 A@545 157 
1;>:8@>2:8 >A=>2=>3> ?>B>:0 2K?>;=5=8O? 

�A8=E@>==>5 
AB@C:BC@8@>20==>5 
;>38@>20=85 A 

@>B0F859, C@>2=O<8 
206=>AB8 8 

F5=B@0;87>20==K< 
03@530B>@>< 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

15.  �0:85 <5E0=87<K 0CB5=B8D8:0F88 8 
02B>@870F88 >15A?5G820NB 157>?0A=>5 
<56<>4C;L=>5 2708<>459AB285 2 

OAuth 2.0 / OIDC + 
JWT 4;O 2=5H=8E 

API, mTLS + 

#� 2.1 
#� 2.2 
#� 2.3 
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<8:@>A5@28A=>9 8;8 <>4C;L=>9 0@E8B5:BC@5? :>@>B:>682CI85 
A5@B8D8:0BK 4;O 
2=CB@5==8E A5@28A>2 

#� 2.4 
#� 2.5 
"� 1-"� 9 

16.  �0: >15A?5G8BL 70I8BC 8=B53@8@>20==>9 
A8AB5<K >B 8=J5:F89 8 =5:>@@5:B=KE 40==KE 
?@8 8A?>;L7>20=88 SQL 4;O A8=E@>=870F88 
8;8 ?>8A:0 8=D>@<0F88 <564C <>4C;O<8? 

#0@0<5B@87>20==K5 
70?@>AK (prepared 
statements), ORM A 
20;840F859 AE5<, 
A0=8B870F8O 

2E>4=KE 40==KE, 
?@8=F8? Zero Trust. 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

17.  �0:85 0@E8B5:BC@=K5 ?@8ё<K ?>72>;ONB 
3>@87>=B0;L=> <0AHB018@>20BL 
8=B53@8@>20==CN A8AB5<C ?@8 @>AB5 ?8:>2>9 
=03@C7:8 157 ?5@5?8AK20=8O 187=5A-<>4C;59? 

Stateless-
0@E8B5:BC@0, 
10;0=A8@>2:0 
=03@C7:8, 
0A8=E@>==K5 

>G5@548 A>>1I5=89, 
:MH8@>20=85 
3>@OG8E 40==KE. 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

18.  �0: >?B8<878@>20BL <>4C;L, 0:B82=> 
8A?>;L7CNI89 SQL-70?@>AK 4;O 8=B53@0F88 
A @5;OF8>==>9 107>9, ?@8 C25;8G5=88 >1Jё<0 
B@0=70:F89 8 G8A;0 concurrent-?>4:;NG5=89? 

#C; A>548=5=89, 
8=45:A0F8O ?> 
:@8B8G=K< ?>;O<, 
?0:5B=K5 >?5@0F88 
(batching), 0=0;87 
?;0=>2 2K?>;=5=8O 

(EXPLAIN), 
45=>@<0;870F8O 4;O 

GB5=8O 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

19.  �0:CN @>;L 2K?>;=O5B API Gateway 2 
0@E8B5:BC@5 8=B53@8@>20==KE <>4C;59 8 
:0:85 :@>AA-:0BB8=3 DC=:F88 F5;5A>>1@07=> 
2K=5AB8 =0 MB>B :><?>=5=B? 

�48=0O B>G:0 2E>40, 
<0@H@CB870F8O, 

0CB5=B8D8:0F8O, rate 
limiting, 

B@0=AD>@<0F8O 
?@>B>:>;>2, 

03@530F8O >B25B>2, 
circuit breaker 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

20.  �0:85 ?@0:B8:8 CI/CD 8 :>=B@0:B=>3> 
B5AB8@>20=8O =5>1E>48<> 2=54@8BL, GB>1K 
30@0=B8@>20BL AB018;L=>ABL 8=B53@0F88 
<>4C;59 ?@8 G0ABKE >1=>2;5=8OE? 

Consumer-Driven 
Contract Testing 

(Pact), 
A5<0=B8G5A:>5 
25@A8>=8@>20=85, 
02B><0B878@>20==K5 
8=B53@0F8>==K5 
B5ABK, feature flags, 

canary-
@072ё@BK20=85 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

21.  �0:85 E0@0:B5@8AB8:8 :0G5AB20 ?> AB0=40@BC 
ISO/IEC 25010 =081>;55 :@8B8G=K 4;O 
<>4C;O ?>445@6:8 40==KE, 8 :0: 8E 
:>;8G5AB25==> 87<5@8BL =0 MB0?5 
M:A?;C0B0F88? 

!04ё6=>ABL, 
?@>872>48B5;L=>ABL, 
A>?@>2>6405<>ABL 8 
157>?0A=>ABL. 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

22.  �0: AB0B8G5A:89 0=0;87 :>40 8 �KO2;ONB 45D5:BK #� 2.1 
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02B><0B878@>20==K5 ?@>25@:8 2 CI/CD 
2;8ONB =0 4>;3>A@>G=>5 :0G5AB2> <>4C;O, 
@01>B0NI53> A 40==K<8? 

4> 
:><?8;OF88/70?CA:0, 
?@54>B2@0I0NB 
@53@5AA88, 
>15A?5G820NB 

548=K5 AB0=40@BK 
:>48@>20=8O. 

#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

23.  �0:>9 <5B>4 >B;04:8 =081>;55 MDD5:B825= 
4;O 2KO2;5=8O ?@8G8= ?5@8>48G5A:>3> 
«7028A0=8O» <>4C;O ?@8 2K?>;=5=88 
4;8B5;L=KE SQL->?5@0F89? 

#@>D8;8@>20=85 + 
0=0;87 ?;0=>2 
2K?>;=5=8O 
70?@>A>2 + 
B@0AA8@>2:0 
1;>:8@>2>: 8 
>6840=89 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

24.  �0: >@30=87>20BL 157>?0A=CN ?>H03>2CN 
>B;04:C <>4C;O, 2708<>459AB2CNI53> A 
2=5H=59 �� 8 API, 157 @8A:0 ?>2@5645=8O 
?@>4C:B82=KE 40==KE? 

�7>;8@>20==>5 
B5AB>2>5 >:@C65=85, 

<>:8/AB01K 
7028A8<>AB59, 
CA;>2=K5 B>G:8 
>AB0=>20, 

;>38@>20=85 C@>2=O 
DEBUG 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

25.  �0:85 0@B5D0:BK =5>1E>48<> A>1@0BL 4;O 
4803=>AB8:8 intermittent-A1>52 (?@5@K28ABKE 
>H81>:) 2 <>4C;5 >1@01>B:8 B@0=70:F89? 

%:2>7=K5 
845=B8D8:0B>@K 
70?@>A>2, ?>;=K5 
B@59AK, 40<?K 

A>AB>O=8O, ;>38 �� 
(slow query, 

deadlocks), <5B@8:8 
@5AC@A>2 2 <><5=B 

A1>O 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

26.  �0: ?@028;L=> A?@>5:B8@>20BL >1@01>B:C 
8A:;NG5=89 2 <>4C;5 CRUD->?5@0F89 G5@57 
SQL, GB>1K >15A?5G8BL AB018;L=>ABL 8 
?>=OB=CN >1@0B=CN A2O7L? 

�;0AA8D8:0F8O 
8A:;NG5=89, retry-
?>;8B8:0 4;O 

transient->H81>:, 
;>38@>20=85 =0 
3@0=8F5 <>4C;O, 
?>;L7>20B5;LA:85 
A>>1I5=8O 157 

B5E=8G5A:8E 45B0;59 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

27.  #>G5<C ?5@5E20B >1I53> 8A:;NG5=8O (catch 
(Exception e)) 2 <>4C;5 @01>BK A 40==K<8 
AG8B05BAO 0=B8?0BB5@=>< 8 :0: 53> 70<5=8BL? 

%:@K205B 
:>=:@5B=K5 

?@8G8=K, =0@CH05B 
30@0=B8@>20==>5 
>A2>1>645=85 

@5AC@A>2, CA;>6=O5B 
4803=>AB8:C. 
�0<5=O5BAO =0 

:>=:@5B=K5 B8?K + 
using/finally 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

28.  �0:85 284K B5AB8@>20=8O >1O70B5;L=K 4;O 
<>4C;O, D>@<8@CNI53> 48=0<8G5A:85 SQL-

Unit-B5ABK 
(35=5@0F8O/20;840F8

#� 2.1 
#� 2.2 
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70?@>AK =0 >A=>25 ?>;L7>20B5;LA:>3> 22>40, 8 
:0: 8E 02B><0B878@>20BL? 

O), 8=B53@0F8>==K5 
B5ABK (@50;L=0O ��), 
security-B5ABK (SQL-

8=J5:F88), 
=03@C7>G=K5 B5ABK 

#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

29.  �0: >@30=87>20BL B5AB8@>20=85 <>4C;O 
?>445@6:8 8 >1=>2;5=8O AE5< �� (<83@0F89) 
157 ?>B5@8 B5AB>2KE 40==KE 8 A 
2>7<>6=>ABLN 02B><0B8G5A:>3> >B:0B0? 

�5@A8>=8@>20=85 
<83@0F89, 

B@0=70:F8>==K5 
B5ABK A rollback, 
D8:ABC@K/A84K, 
8=AB@C<5=BK 

Flyway/Liquibase 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

30.  �0: >F5=8BL 4>AB0B>G=>ABL B5AB>2>3> 
?>:@KB8O <>4C;O >1@01>B:8 40==KE 8 :0:85 
<5B@8:8, ?><8<> ?@>F5=B=>3> ?>:@KB8O :>40, 
=5>1E>48<> 0=0;878@>20BL? 
  

�=0;87 ?>:@KB8O 
25B259/CA;>289, 
<CB0F8>==>5 
B5AB8@>20=85, 
?>:@KB85 

:@8B8G5A:8E 187=5A-
?CB59, :0G5AB2> 

assertions 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

31.  �0:85 MB0?K 2:;NG05B ?@>F5AA ?>AB@>5=8O 
<0B5<0B8G5A:>9 <>45;8 4;O >?B8<870F88 
@0A?@545;5=8O 2KG8A;8B5;L=KE @5AC@A>2 2 
:>@?>@0B82=>9 �&-8=D@0AB@C:BC@5? 

#>AB0=>2:0 7040G8 
→ D>@<0;870F8O → 
?>AB@>5=85 <>45;8 
→ 25@8D8:0F8O → 
20;840F8O → 0=0;87 
@57C;LB0B>2 → 
2=54@5=85 8 
A>?@>2>645=85 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

32.  � :0:8E A;CG0OE 4;O ?;0=8@>20=8O 7040G 2 
�&-?@>5:B0E F5;5A>>1@07=> ?@8<5=OBL 
;8=59=>5 ?@>3@0<<8@>20=85, 8 :0:85 
<0B5<0B8G5A:85 CA;>28O 4>;6=K 
2K?>;=OBLAO? 

#@8 ;8=59=>9 
F5;52>9 DC=:F88 8 

;8=59=KE 
>3@0=8G5=8OE; 

@5H05BAO A8<?;5:A-
<5B>4>< 8;8 
2=CB@5==8<8 
B>G:0<8 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

33.  #>G5<C ;8=59=K5 <>45;8 =5?@8<5=8<K 4;O 
>?B8<870F88 M=5@3>?>B@51;5=8O 40B0-
F5=B@>2 8;8 >1CG5=8O =59@>A5B59, 8 :0:85 
<5B>4K !�# 8A?>;L7CNBAO 2 B0:8E 7040G0E? 

�7-70 =5;8=59=>9 
7028A8<>AB8 70B@0B 
>B =03@C7:8; 
?@8<5=ONBAO 
3@0485=B=K5 

<5B>4K, �03@0=6, 
M2@8AB8:8 ?@8 
=52K?C:;>AB8 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

34.  �0: ?@8=F8? >?B8<0;L=>AB8 �5;;<0=0 
?>72>;O5B @5H0BL 7040G8 <=>3>MB0?=>3> 
?;0=8@>20=8O @5AC@A>2 A CG5B>< 
87<5=ONI8EAO ?@8>@8B5B>2? 

$07185=85 =0 
?5@5:@K20NI85AO 
?>47040G8, 
@5:C@@5=B=K5 
A>>B=>H5=8O, 
E@0=5=85 

?@><56CB>G=KE 
@57C;LB0B>2 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 
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(<5<>870F8O/B01C;OF
8O) 

35.  �0: >?@545;8BL :@8B8G5A:89 ?CBL 2 ?@>5:B5 
@07@01>B:8 #" 8 :0:85 @575@2K 2@5<5=8 
?>72>;ONB >?B8<878@>20BL 3@0D8: 157 A@K20 
454;09=>2? 

�@8B8G5A:89 ?CBL 4 
<0:A8<0;L=0O ?> 
4;8B5;L=>AB8 
F5?>G:0 7040G 157 
@575@2>2; @575@2K: 
?>;=K9 8 A2>1>4=K9 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

36.  �0: @0AAG8B0BL 25@>OB=>ABL 1;>:8@>2:8 
70?@>A>2 8 A@54=55 2@5<O >B:;8:0 2 251-
A5@28A5 A >3@0=8G5==K< G8A;>< @01>G8E 
?>B>:>2? 

+5@57 <>45;8 M/M/c 
8;8 M/G/1, D>@<C;K 
Э@;0=30 B/C 8 
�8BB;0 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

37.  �0: ?@8<5=8BL B5>@8N 83@ 4;O 
<>45;8@>20=8O AB@0B5389 @0A?@545;5=8O 
>3@0=8G5==KE 2KG8A;8B5;L=KE @5AC@A>2 
<564C :>=:C@8@CNI8<8 <>4C;O<8 2 
<C;LB8B5=0=B=>9 A@545? 

#>8A: @02=>25A8O 
!MH0 2 

=5:>>?5@0B82=>9 
83@5, 0=0;87 

?;0B56=KE <0B@8F, 
?@>25@:0 

4><8=8@CNI8E 
AB@0B5389 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

38.  � :0:8E A;CG0OE 8<8B0F8>==>5 
<>45;8@>20=85 ?@54?>GB8B5;L=55 
0=0;8B8G5A:8E <5B>4>2, 8 :0: >15A?5G8BL 
AB0B8AB8G5A:CN 4>AB>25@=>ABL @57C;LB0B>2 
?@8 <>45;8@>20=88 A;>6=KE �&-?@>F5AA>2? 

#@8 2KA>:>9 
=5;8=59=>AB8, 
AB>E0AB8G=>AB8 8 
>BACBAB288 

70<:=CB>3> @5H5=8O; 
4>AB>25@=>ABL 

4>AB8305BAO <5B>4>< 
 >=B5-�0@;>, 
25@8D8:0F859 8 
:0;81@>2:>9 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

39.  �0: A?@>5:B8@>20BL AE5<C @5;OF8>==>9 �� 
4;O E@0=5=8O ?0@0<5B@>2 <>45;59, 
@57C;LB0B>2 >?B8<870F88 8 8AB>@88 ?@>3>=>2 
A F5;LN 02B><0B870F88 ?@8=OB8O @5H5=89? 

!>@<0;87>20==K5 
B01;8FK: 

model_configs, 
input_datasets, 

optimization_results, 
run_logs; API-A;>9 
4;O A2O78 <>45;8 8 

�� 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

40.  �0:85 ?@>F54C@K =5>1E>48<K 4;O 
?>4B25@645=8O 045:20B=>AB8 <0B5<0B8G5A:>9 
<>45;8 @50;L=K< ?@>F5AA0< 8 :0: >15A?5G8BL 
5ё 0:BC0;L=>ABL ?@8 87<5=5=88 187=5A-
CA;>289? 

�5@8D8:0F8O 
(?@028;L=>ABL 
:>40/@50;870F88), 
20;840F8O 
(A>>B25BAB285 
@50;L=>AB8), 
?5@8>48G5A:0O 
:0;81@>2:0, 

<>=8B>@8=3 data drift 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

41.  #>G5<C ?@8 @50;870F88 G8A;5==KE 
0;3>@8B<>2 2 ?@>3@0<<=KE <>4C;OE :@8B8G=> 
CG8BK20BL 01A>;NB=CN 8 >B=>A8B5;L=CN 

#>3@5H=>AB8 
=0:0?;820NBAO ?@8 
2KG8A;5=8OE; 2K1>@ 

#� 2.1 
#� 2.2 
#� 2.3 



 19 

?>3@5H=>AB8, 8 :0: MB> 2;8O5B =0 2K1>@ B8?0 
40==KE? 

B8?0 40==KE 
(float/double/decimal) 
>?@545;O5B B>G=>ABL 
8 CAB>9G82>ABL 
0;3>@8B<0 

#� 2.4 
#� 2.5 
"� 1-"� 9 

42.  � :0:8E A;CG0OE <5B>4 !LNB>=0 
?@54?>GB8B5;L=55 <5B>40 ?@>AB>9 8B5@0F88 
4;O @5H5=8O =5;8=59=KE C@02=5=89 2 <>4C;5 
@0AGёB0 ?0@0<5B@>2 A8AB5<K? 

#@8 =0;8G88 
0=0;8B8G5A:>9 
?@>872>4=>9 8 

E>@>H5< =0G0;L=>< 
?@81;865=88 4 
<5B>4 !LNB>=0 
>15A?5G8205B 
:204@0B8G=CN 
AE>48<>ABL 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

43.  �0: >15A?5G8BL 30@0=B8@>20==CN AE>48<>ABL 
G8A;5==>3> <5B>40 @5H5=8O C@02=5=8O ?@8 
>BACBAB288 0?@8>@=>9 8=D>@<0F88 > 
?>2545=88 DC=:F88? 

�A?>;L7>20BL 
:><18=8@>20==K9 
<5B>4 (=0?@8<5@, 
!LNB>=0 + 
48E>B><88) A 
02B><0B8G5A:8< 
?5@5:;NG5=85< ?@8 
=0@CH5=88 CA;>289 
AE>48<>AB8 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

44.  #>G5<C ?@8 ?@>3@0<<=>9 @50;870F88 <5B>40 
�0CAA0 =5>1E>48<> 8A?>;L7>20BL AE5<C A 
2K1>@>< 3;02=>3> M;5<5=B0, 8 :0: MB> 2;8O5B 
=0 CAB>9G82>ABL @5H5=8O? 

�K1>@ 3;02=>3> 
M;5<5=B0 (?> 
AB@>:5/AB>;1FC) 
<8=8<878@C5B 
2;8O=85 >H81>: 
>:@C3;5=8O 8 
?@54>B2@0I05B 
45;5=85 =0 <0;K5 

G8A;0 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

45.  � :0:8E A;CG0OE 4;O @5H5=8O 1>;LH8E 
@07@565==KE %��' F5;5A>>1@07=> 
?@8<5=OBL 8B5@0F8>==K5 <5B>4K (/:>18, 
�5945;O, A>?@O6ё==KE 3@0485=B>2) 2<5AB> 
?@O<KE? 

#@8 1>;LH>9 
@07<5@=>AB8 (n > 

104) 8 @07@565==>AB8 
<0B@8FK 4 
8B5@0F8>==K5 
<5B>4K M:>=><OB 
?0<OBL 8 2@5<O, 
B@51CO B>;L:> 

C<=>65=8O <0B@8FK 
=0 25:B>@ 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

46.  �0:>9 <5B>4 8=B5@?>;OF88 2K1@0BL 4;O 
?>AB@>5=8O ?@>3=>7=>9 <>45;8 =0 >A=>25 
48A:@5B=KE 87<5@5=89, 8 :0: >F5=8BL 
?>3@5H=>ABL M:AB@0?>;OF88? 

�;O 3;04:8E 40==KE 
4 A?;09=K 

(:C18G5A:85); 4;O 
70HC<;ё==KE 4 
A3;06820NI85 

A?;09=K 8;8  !�. 
#>3@5H=>ABL 
M:AB@0?>;OF88 

@0ABёB 
M:A?>=5=F80;L=> 70 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 
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?@545;0<8 C7;>2>3> 
8=B5@20;0 

47.  �0: 2K1@0BL H03 8=B53@8@>20=8O 2 <5B>45 
%8<?A>=0 4;O @0AGёB0 ?;>I048 ?>4 :@82>9 A 
7040==>9 B>G=>ABLN, 8 :0: 040?B8@>20BL 
0;3>@8B< 4;O =5@02=><5@=KE 40==KE 87 ��? 

�A?>;L7>20BL 
?@028;> $C=35 4;O 
>F5=:8 ?>3@5H=>AB8 
8 040?B82=>5 

87<5;LG5=85 H030; 
4;O =5@02=><5@=KE 
40==KE 4 :CA>G=>-
?>;8=><80;L=0O 
0??@>:A8<0F8O 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

48.  #>G5<C <5B>4 $C=35-�CBBK 4-3> ?>@O4:0 
G0AB> 8A?>;L7C5BAO 2 <>4C;OE <>45;8@>20=8O 
48=0<8G5A:8E A8AB5<, 8 :0: :>=B@>;8@>20BL 
3;>10;L=CN ?>3@5H=>ABL? 

"15A?5G8205B 10;0=A 
B>G=>AB8 (O(h⁴)) 8 
2KG8A;8B5;L=>9 
A;>6=>AB8; 
3;>10;L=0O 
?>3@5H=>ABL 
:>=B@>;8@C5BAO 
G5@57 H03 8 

A@02=5=85 A <5B>4>< 
<5=LH53> ?>@O4:0 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

49.  �0: 2K1@0BL H03 >1CG5=8O 2 3@0485=B=>< 
A?CA:5 4;O <8=8<870F88 DC=:F88 ?>B5@L 2 
<>4C;5 <0H8==>3> >1CG5=8O, 8 :0: CA:>@8BL 
AE>48<>ABL? 

�A?>;L7>20BL 
040?B82=K5 <5B>4K 
(Adam, RMSProp) 
8;8 ?>8A: ?> 

7>;>B><C A5G5=8N =0 
;8=88 A?CA:0; 

CA:>@5=85 4 G5@57 
8<?C;LA 8 

=>@<0;870F8N 
?@87=0:>2 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

50.  �0: A?@>5:B8@>20BL <>4C;L, :>B>@K9 
02B><0B8G5A:8 70?CA:05B G8A;5==K9 @0AGёB 
?@8 ?>ABC?;5=88 =>2KE 40==KE 2 �� 8 
A>E@0=O5B @57C;LB0BK A <5B040==K<8 > 
B>G=>AB8? 

�A?>;L7>20BL 
B@8335@K/>G5@548 
A>1KB89 + D>=>2K9 

2>@:5@ + 
B@0=70:F8>==CN 
70?8AL @57C;LB0B>2 A 

?>;O<8 
error_estimate, 

convergence_status, 
computation_time 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

51.  �0:85 B@8 107>2KE ?@8=F8?0 
8=D>@<0F8>==>9 157>?0A=>AB8 (B@8040 CIA) 
4>;6=K CG8BK20BLAO ?@8 ?@>5:B8@>20=88 
<>4C;O >1@01>B:8 ?5@A>=0;L=KE 40==KE, 8 
:0: 8E @50;87>20BL =0 0@E8B5:BC@=>< C@>2=5? 

�>=D845=F80;L=>AB
L, *5;>AB=>ABL, 
�>ABC?=>ABL 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

52.  !0 :0:8E MB0?0E 687=5==>3> F8:;0 
@07@01>B:8 #" =5>1E>48<> 2=54@OBL 
?@0:B8:8 157>?0A=>AB8, 8 ?>G5<C ?>4E>4 
«Shift-Left» A=8605B AB>8<>ABL CAB@0=5=8O 
CO728<>AB59? 

!0 2A5E MB0?0E 
SDLC. Shift-Left 4 
?5@5=>A ?@>25@>: 
157>?0A=>AB8 =0 
@0==85 AB0488 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
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(B@51>20=8O, 48709=, 
:>4) 

"� 1-"� 9 

53.  #>G5<C :>=:0B5=0F8O AB@>: ?@8 
D>@<8@>20=88 SQL-70?@>A>2 O2;O5BAO 
:@8B8G5A:>9 CO728<>ABLN, 8 :0:>9 <5E0=87< 
@07@01>B:8 30@0=B8@>20==> ?@54>B2@0I05B 
SQL-8=J5:F88? 

�>=:0B5=0F8O 
?>72>;O5B 2=54@8BL 
?@>872>;L=K9 SQL-
:>4. �0I8B0: 

?0@0<5B@87>20==K5 
70?@>AK (prepared 
statements) 8 ORM 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

54.  #>G5<C 4;O E@0=5=8O ?0@>;59 ?>;L7>20B5;59 
2 �� =5;L7O 8A?>;L7>20BL >1KG=K5 E5H-
DC=:F88 (MD5, SHA-256), 8 :0:>9 0;3>@8B< 
A;54C5B ?@8<5=OBL? 

MD5/SHA 
>?B8<878@>20=K ?>4 
A:>@>ABL 8 CO728<K 
: @04C6=K< 

B01;8F0</1@CBD>@AC. 
#@8<5=OBL 
040?B82=K5 

DC=:F88: Argon2, 
bcrypt, scrypt, 

PBKDF2 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

55.  � :0:8E AF5=0@8OE @07@01>B:8 <>4C;59 
?@8<5=O5BAO A8<<5B@8G=>5, 0 2 :0:8E 
0A8<<5B@8G=>5 H8D@>20=85, 8 ?>G5<C 8E 
G0AB> :><18=8@CNB? 

%8<<5B@8G=>5 4 
4;O H8D@>20=8O 
1>;LH8E >1Jё<>2 

40==KE. 
�A8<<5B@8G=>5 4 
4;O >1<5=0 :;NG0<8, 

Э*#, 
0CB5=B8D8:0F88. 
�><18=0F8O @5H05B 

?@>1;5<C 
157>?0A=>9 ?5@540G8 
A8<<5B@8G=>3> 

:;NG0. 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

56.  �0:85 ?@028;0 E@0=5=8O 8 @>B0F88 
:@8?B>3@0D8G5A:8E :;NG59 =5>1E>48<> 
A>1;N40BL 2 ?@>3@0<<=>< <>4C;5, 8 ?>G5<C 
E0@4:>4 :;NG59 2 :>45 =54>?CAB8<? 

�;NG8 E@0=8BL 2 
70I8Iё==KE 

E@0=8;8I0E (KMS, 
Vault, HSM), 
@>B8@>20BL ?> 

@0A?8A0=8N/8=F845=
BC, =8:>340 =5 
E0@4:>48BL. 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

57.  �0: ?@8=F8? =08<5=LH8E ?@828;5389 (PoLP) 
?@8<5=O5BAO ?@8 =0AB@>9:5 ?>4:;NG5=8O 
<>4C;O : @5;OF8>==>9 ��, 8 :0:85 @8A:8 >= 
A=8605B? 

�K45;5=85 CGёB=>9 
70?8A8 �� A 
<8=8<0;L=> 
=5>1E>48<K<8 

?@020<8 B>;L:> 4;O 
:>=:@5B=KE 
>1J5:B>2 8 
>?5@0F89. 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

58.  #>G5<C ?>4@>1=K5 AB5:B@59AK 8 B5E=8G5A:85 
45B0;8 >H81>: =5 4>;6=K ?>?040BL 2 >B25B 
:;85=BC, 8 :0: ?@028;L=> >@30=87>20BL 
;>38@>20=85 4;O @0AA;54>20=8O 8=F845=B>2? 

&5E=8G5A:85 45B0;8 
@0A:@K20NB 
0@E8B5:BC@C 8 
CO728<>AB8 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
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(information 
disclosure). �;85=BC 
4 ?>=OB=K5 

A>>1I5=8O, ;>30< 4 
?>;=K5 45B0;8 2 
157>?0A=>< 
E@0=8;8I5. 

#� 2.5 
"� 1-"� 9 

59.  �0: 30@0=B8@>20BL, GB> :>=D83C@0F8>==K5 
D09;K 8;8 >1=>2;5=8O <>4C;O =5 1K;8 
87<5=5=K 7;>C<KH;5==8:>< ?@8 ?5@540G5 
8;8 E@0=5=88? 

�A?>;L7>20BL 
F8D@>2CN ?>4?8AL 
(Э*#) 8;8 HMAC 
4;O ?@>25@:8 
F5;>AB=>AB8 8 
0CB5=B8G=>AB8 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

60.  �0:85 <5B>4K H8D@>20=8O 40==KE «2 ?>:>5» 
(2 ��) ?@8<5=8<K 4;O <>4C;59 >1@01>B:8 
GC2AB28B5;L=>9 8=D>@<0F88, 8 :0: >=8 
2;8ONB =0 ?@>872>48B5;L=>ABL 8 ?>8A:? 

Transparent Data 
Encryption (TDE) =0 
C@>2=5 %'�� 8;8 
H8D@>20=85 =0 

C@>2=5 ?@8;>65=8O 
(?>;52>5/:>;>=:>2>5
). TDE =5 2;8O5B =0 
?>8A:, ?>;52>5 4 
B@51C5B 45H8D@>2:8 
4;O WHERE/JOIN 

#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

 
&�%& 

 (E CD46<?PAO@< BF69F4@<)  
№ CC %B89D:4A<9 6BCDBE4 #D46<?PAO= 

BF69F 
#DB69DS9@O9 
>B@C9F9AJ<< 

1.  �4>B= CD<AJ<C B5N9>FAB-BD<9AF<DB64AAB7B 
CDB7D4@@<DB64A<S B59EC9K<649F EB>DOF<9 
6AGFD9AA9= D94?<;4J<< >?4EE4 < 8BEFGC > 97B 
84AAO@ FB?P>B K9D9; CG5?<KAO9 @9FB8O? 
�) !0A;54>20=85 
�) #>;8<>@D87< 
�) �=:0?AC;OF8O 
�) �1AB@0:F8O 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

2.  �4>B9 CD9<@GM9EF6B 84ёF CB?<@BDH<;@ CD< 
D4;D45BF>9 D4EL<DS9@OI CDB7D4@@AOI @B8G?9=? 
�) '<5=LH05B >1Jё< 70=8<05<>9 >?5@0B82=>9 
?0<OB8 
�) #>72>;O5B >1@010BK20BL >1J5:BK @07=KE :;0AA>2 
G5@57 548=K9 8=B5@D59A 157 87<5=5=8O :>40 O4@0 
�) �2B><0B8G5A:8 >?B8<878@C5B 0;3>@8B<K 
A>@B8@>2:8 
�) �0@0=B8@C5B ?>B>:>157>?0A=>ABL ?@8 
<=>3>7040G=>AB8 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

3.  �4>4S >B@5<A4J<S I4D4>F9D<EF<> EK<F49FES 
QF4?BAAB= CD< CDB9>F<DB64A<< A9;46<E<@OI 
CDB7D4@@AOI @B8G?9=? 
�) !87:0O A2O7=>ABL 8 2KA>:>5 70F5?;5=85 
�) �KA>:0O A2O7=>ABL 8 =87:>5 70F5?;5=85 
�) �KA>:0O A2O7=>ABL 8 2KA>:>5 70F5?;5=85 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 
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�) !87:0O A2O7=>ABL 8 =87:>5 70F5?;5=85 
4.  �4>4S EFDG>FGD4 84AAOI B59EC9K<649F ED98A99 

6D9@S CB<E>4, 6EF46>< < G84?9A<S Q?9@9AFB6 O(1) 
CD< D45BF9 E C4D4@< «>?RK-;A4K9A<9»? 
�) �2CA2O7=K9 A?8A>: 
�)  0AA82 D8:A8@>20==>9 4;8=K 
�) )5H-B01;8F0 
�) %10;0=A8@>20==>5 18=0@=>5 45@52> 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

5.  �4>B= 4?7BD<F@ CB<E>4 S6?S9FES A4<5B?99 
QHH9>F<6AO@ 8?S BFEBDF<DB64AAB7B CB 
6B;D4EF4A<R @4EE<64? 
�) �8=59=K9 ?>8A: 
�) �8=0@=K9 ?>8A: 
�) #>8A: 2 3;C18=C 
�) �=B5@?>;OF8>==K9 ?>8A: 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

6.  �4>B= 4DI<F9>FGDAO= C4FF9DA D4;89?S9F @B8G?P 
A4 FD< E?BS: @B89?P (84AAO9), CD98EF46?9A<9 
(<AF9DH9=E) < >BAFDB??9D (B5D45BF>4 66B84)? 
�) MVC (Model-View-Controller) 
�) Singleton 
�) Factory Method 
�) Observer 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

7.  #BK9@G 6 @B8G?SI CB?P;B64F9?PE>B7B <AF9DH9=E4 
D9>B@9A8G9FES 6OCB?ASFP 8?<F9?PAO9 BC9D4J<< 
(;4CDBEO > ��, E9F96O9 6O;B6O) 4E<AIDBAAB? 
�) +B>1K C<5=LH8BL >1Jё< :>40 
�) +B>1K ?@54>B2@0B8BL 1;>:8@>2:C >A=>2=>3> 
?>B>:0 8 «7028A0=85» 8=B5@D59A0 
�) +B>1K 02B><0B8G5A:8 ?>2KA8BL B>G=>ABL 
2KG8A;5=89 
�) +B>1K 8A:;NG8BL =5>1E>48<>ABL 20;840F88 
2E>4=KE 40==KE 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

8.  �4>4S CD4>F<>4 S6?S9FES B5S;4F9?PAB= CD< 
D4;D45BF>9 @B8G?9= B5D45BF>< CB?P;B64F9?PE>B7B 
66B84? 
�) �2B><0B8G5A:>5 ?@82545=85 2A5E B8?>2 40==KE : 
AB@>:5 
�) %>E@0=5=85 2A5E 2254ё==KE 40==KE 2 >B:@KB>< 
2845 4;O 0C48B0 
�) "B:;NG5=85 :=>?>: 8=B5@D59A0 =0 5 A5:C=4 ?>A;5 
:064>3> =060B8O 
�)  =>3>C@>2=520O 20;840F8O (:;85=BA:0O + 
A5@25@=0O/<>4C;L=0O) 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

9.  �4>4S EFDG>FGD4 84AAOI A4<5B?99 CB8IB8<F 8?S 
D94?<;4J<< @9I4A<;@4 «"F@9A<FP CBE?98A99 
89=EF6<9» (Undo) 6 7D4H<K9E>B@ D984>FBD9? 
�) "G5@54L (Queue) 
�) %B5: (Stack) 
�) �2>8G=0O :CG0 
�) )5H-<=>65AB2> (HashSet) 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

10.  �4>B= CD<AJ<C SOLID FD95G9F, KFB5O >?4EEO 
@B8G?S ;46<E9?< BF 45EFD4>J<= (<AF9DH9=EB6), 4 

� #� 2.1 
#� 2.2 
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A9 BF >BA>D9FAOI D94?<;4J<=? 
�) #@8=F8? 548=AB25==>9 >B25BAB25==>AB8 (SRP) 
�) #@8=F8? ?>4AB0=>2:8 �8A:>2 (LSP) 
�) #@8=F8? 8=25@A88 7028A8<>AB59 (DIP) 
�) #@8=F8? @0745;5=8O 8=B5@D59A0 (ISP) 

#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

11.  �4>B= F<C <AF97D4J<BAAB7B 6;4<@B89=EF6<S 
CD98CB?4749F, KFB @B8G?P-BFCD46<F9?P CB@9M49F 
;484KG 6 BK9D98P < A9 B:<849F @7AB69AAB7B BF69F4 
BF @B8G?S-CB?GK4F9?S? 
�) %8=E@>==K9 2K7>2 REST/SOAP API 
�) �A8=E@>==0O 8=B53@0F8O G5@57 1@>:5@ A>>1I5=89 
�) #@O<>5 >1@0I5=85 : 1075 40==KE ?>;CG0B5;O 
�) �=B53@0F8O G5@57 >1I85 B5:AB>2K5 D09;K 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

12.  +FB S6?S9FES BEAB6AO@ Q?9@9AFB@, 
74D4AF<DGRM<@ EB6@9EF<@BEFP < B8AB;A4KAB9 
CBA<@4A<9 84AAOI CD< 6;4<@B89=EF6<< 
A9;46<E<@OI CDB7D4@@AOI @B8G?9=, 
D4;D45BF4AAOI A4 D4;AOI C?4FHBD@4I? 
�) �>=B@0:B API (A?5F8D8:0F8O 8=B5@D59A0 8 
D>@<0B>2 40==KE) 
�) �48=0O 25@A8O O7K:0 ?@>3@0<<8@>20=8O 
�) �A?>;L7>20=85 >4=>9 >?5@0F8>==>9 A8AB5<K 
�) !0;8G85 >1I53> :>=D83C@0F8>==>3> D09;0 2 
@5?>78B>@88 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

13.  �?S K97B 6 ?B74I D4ECD989?ёAAB= E<EF9@O 
<ECB?P;G9FES E>6B;AB= <89AF<H<>4FBD ;4CDBE4 
(Correlation ID)? 
�) �;O H8D@>20=8O ?5@540205<KE 40==KE <564C 
<>4C;O<8 
�) �;O >1J548=5=8O 2A5E 70?8A59 ;>3>2, >B=>AOI8EAO 
: >4=><C ?>;L7>20B5;LA:><C AF5=0@8N 
�) �;O 02B><0B8G5A:>3> <0AHB018@>20=8O 
:>=B59=5@>2 
�) �;O ?@>25@:8 F8D@>2KE ?>4?8A59 >B25B>2 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

14.  �4>B= F<C CDB69D>< D45BFBECBEB5ABEF< (Health 
Check) EBB5M49F BD>9EFD4FBDG, KFB @B8G?P 
;4CGM9A, AB 9Mё A9 7BFB6 B5D454FO64FP 6IB8SM<= 
FD4H<> (A4CD<@9D, <A<J<4?<;<DG9F >QL <?< 
CB8>?RK9A<9 > ��)? 
�) Liveness probe 
�) Security probe 
�) Startup probe 
�) Readiness probe  

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

15.  �4>B= @9I4A<;@ A4<5B?99 QHH9>F<6AB ;4M<M49F 
6AGFD9AA<9 API-6O;B6O @9:8G @<>DBE9D6<E4@< 
BF CB8@9AO <EFBKA<>4 < C9D9I64F4 84AAOI 6 
>BDCBD4F<6AB= E9F<? 
�) #5@540G0 ;>38=>2 8 ?0@>;59 2 703>;>2:0E HTTP-
70?@>A>2 
�) �708<=0O 0CB5=B8D8:0F8O ?> A5@B8D8:0B0< 
(mTLS) 
�) "B:;NG5=85 1@0=4<0CM@0 4;O CA:>@5=8O >1<5=0 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 
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�) )@0=5=85 B>:5=>2 4>ABC?0 2 localStorage 1@0C75@0 
16.  �4>B9 CD46<?B B5S;4F9?PAB 8B?:AB EB5?R84FPES 

CD< B5D45BF>9 84AAOI, CBEFGC4RM<I BF 6A9LA<I 
@B8G?9= <?< CB?P;B64F9?PE>B7B <AF9DH9=E4? 
�) �>25@OBL 40==K<, 5A;8 70?@>A ?@8Hё; 87 
2=CB@5==59 A5B8 
�) �3=>@8@>20BL ?@>25@:C B8?>2 4;O CA:>@5=8O 
>1@01>B:8 
�) �0;848@>20BL 8 A0=8B878@>20BL 2A5 2E>4=K5 
40==K5 =0 3@0=8F5 <>4C;O  
�) %>E@0=OBL 8AE>4=K9 D>@<0B 40==KE 157 
87<5=5=89 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

17.  "CF<@<;4J<S < @4ELF45<DG9@BEFP 
<AF97D<DB64AAOI D9L9A<= 
�BCDBE: �4>B9 4DI<F9>FGDAB9 E6B=EF6B 
CDB7D4@@AB7B @B8G?S CB;6B?S9F 59; B7D4A<K9A<= 
;4CGE>4FP 8BCB?A<F9?PAO9 97B >BC<< A4 AB6OI 
E9D69D4I 8?S B5D45BF>< 6B;DBEL9= A47DG;><? 
�) Stateful (E@0=5=85 A5AA89 8 A>AB>O=8O 2 ?0<OB8 
<>4C;O) 
�) Stateless (>BACBAB285 A>E@0=O5<>3> A>AB>O=8O 
<564C 70?@>A0<8) 
�)  >=>;8B=0O AB@C:BC@0 A 6ёAB:8<8 A2O7O<8 
�) #@82O7:0 : :>=:@5B=><C MAC-04@5AC A5B52>3> 
8=B5@D59A0 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

18.  "CF<@<;4J<S < @4ELF45<DG9@BEFP 
<AF97D<DB64AAOI D9L9A<= 
�BCDBE: �4>GR CDB5?9@G 6 <AF97D<DB64AAB= 
E<EF9@9 D9L49F C4FF9DA «Circuit Breaker» 
(�6FB@4F<K9E><= 6O>?RK4F9?P)? 
�) #@54>B2@0I5=85 :0A:04=KE >B:07>2 ?@8 
=54>ABC?=>AB8 7028A8<>3> <>4C;O  
�) �2B><0B8G5A:>5 H8D@>20=85 40==KE 2 
@5;OF8>==>9 �� 
�) "?B8<870F8N SQL-70?@>A>2 : 2=5H=59 1075 
40==KE 
�) �0;0=A8@>2:C =03@C7:8 ?> 0;3>@8B<C Round Robin 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

19.  �4>B= >B@CBA9AF <AF97D4J<BAAB= 4DI<F9>FGDO 
CB;6B?S9F 6D9@9AAB A4>4C?<64FP C<>B6O= CBFB> 
;4CDBEB6 < C9D98464FP <I @B8G?S@-B5D45BFK<>4@ 6 
>B@HBDFAB@ F9@C9? 
�) �MH Redis 
�) "G5@54L A>>1I5=89 (Message Queue) 
�) ,;N7 API Gateway 
�) �0;0=A8@>2I8: =03@C7:8 L4 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

20.  �4>B= CB>4;4F9?P @9FB8B?B7<< RED/USE A4<5B?99 
FBKAB BFD4:49F >4K9EF6B B5E?G:<64A<S 
CB?P;B64F9?9= 6 695-@B8G?9? 
�) Utilization ('B8;870F8O CPU) 
�) Saturation (!0AKI5==>ABL 48A:>2>9 ?>4A8AB5<K) 
�) Error Rate (+0AB>B0 >H81>: 2 >B25B0E) 
�) Queue Length (�;8=0 >G5@548 A>>1I5=89) 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 
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21.  �4>B= @9:8GA4DB8AO= EF4A84DF BC<EO649F 
@B89?P >4K9EF64 #", 6>?RK4S F4><9 
I4D4>F9D<EF<><, >4> HGA>J<BA4?PA4S 
CD<7B8ABEFP, A48ё:ABEFP, CDB<;6B8<F9?PABEFP, 
EBCDB6B:849@BEFP < 59;BC4EABEFP? 
�) ISO/IEC 12207 
�) ISO/IEC 25010 
�) IEEE 829 
�) ITIL v4 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

22.  +FB B;A4K49F CD<AJ<C «Shift-Left» 6 >BAF9>EF9 
B59EC9K9A<S >4K9EF64 CDB7D4@@AB7B B59EC9K9A<S? 
�) �AB@0820=85 ?@>25@>: :0G5AB20, 157>?0A=>AB8 8 
B5AB8@>20=8O =0 @0==85 MB0?K 687=5==>3> F8:;0  
�) #5@5=>A 2A5E B5AB>2 =0 MB0? ?@8ё<:8 70:07G8:>< 
�) "B:07 >B 02B><0B870F88 2 ?>;L7C @CG=KE ?@>25@>: 
�) %>:@0I5=85 :>;8G5AB20 MB0?>2 @07@01>B:8 4> 42CE 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

23.  �4>B= <AEFDG@9AF4?PAO= CB8IB8 A4<5B?99 
QHH9>F<69A 8?S 8<47ABEF<>< CD9DO6<EFOI 
(intermittent) E5B96 6 D4ECD989?ёAAB= E<EF9@9, 
>BFBDO9 E?B:AB 6BECDB<;69EF< ?B>4?PAB? 
�) #>H03>2>5 2K?>;=5=85 2 >B;04G8:5 IDE 
�) '25;8G5=85 B09<0CB0 A5@25@0 4> 15A:>=5G=>AB8 
�) �>102;5=85 >?5@0B>@>2 2K2>40 2 :>=A>;L 
(print/console.log) 
�) �=0;87 AB@C:BC@8@>20==KE ;>3>2 A 
8A?>;L7>20=85< Correlation ID 8 @0A?@545;ё==>9 
B@0AA8@>2:8  

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

24.  �?S K97B 6 <AF97D<DB64AAB= ED989 D4;D45BF>< 
<ECB?P;GRFES GE?B6AO9 FBK>< BEF4AB64 
(conditional breakpoints)? 

�) �;O 02B><0B8G5A:>3> 8A?@02;5=8O A8=B0:A8G5A:8E 
>H81>: 
�) �;O ?@8>AB0=>2:8 2K?>;=5=8O ?@>3@0<<K B>;L:> 
?@8 2K?>;=5=88 7040==>3> ;>38G5A:>3> CA;>28O 
�) �;O H8D@>20=8O 7=0G5=89 ?5@5<5==KE 2> 2@5<O 
>B;04:8 
�) �;O CA:>@5=8O ?@>F5AA0 :><?8;OF88 :>40 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

25.  #BK9@G C9D9I64F 54;B6B7B <E>?RK9A<S catch 
(Exception e) 6 A4K4?9 J9CBK>< 6O;B6B6 EK<F49FES 
4AF<C4FF9DAB@? 
�) "= 7=0G8B5;L=> CA:>@O5B 2K?>;=5=85 ?@>3@0<<K 
�) "= 02B><0B8G5A:8 A>740ёB @575@2=K5 :>?88 
40==KE  
�) "= A:@K205B :>=:@5B=K5 ?@8G8=K >H81>:, 
CA;>6=O5B 4803=>AB8:C 8 ?@5?OBAB2C5B 04@5A=><C 
2>AAB0=>2;5=8N 
�) "= ?@54>B2@0I05B 2A5 284K CB5G5: ?0<OB8 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

26.  �4>4S EFD4F97<S B5D45BF>< 6D9@9AAOI E5B96 
(transient errors) CD< 6O;B69 6A9LA<I E9D6<EB6 
<?< �� B59EC9K<649F @4>E<@4?PAGR GEFB=K<6BEFP 
@B8G?S? 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
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�)  3=>25==K9 ?>2B>@=K9 2K7>2 157 7045@6:8 
�) #>;8B8:0 ?>2B>@=KE ?>?KB>: A M:A?>=5=F80;L=>9 
7045@6:>9 (Exponential Backoff) 8 A;CG09=K< 
A<5I5=85< (jitter) 
�) �3=>@8@>20=85 >H81:8 8 2>72@0B 7=0G5=8O ?> 
C<>;G0=8N 
�) �;>:8@>2:0 ?>B>:0 4> @CG=>3> ?5@570?CA:0 A5@28A0 

#� 2.5 
"� 1-"� 9 

27.  �4>B= 6<8 F9EF<DB64A<S CDB69DS9F >BDD9>FABEFP 
D45BFO <;B?<DB64AAB7B @9FB84 <?< >?4EE4, 
;4@9ASS 6A9LA<9 ;46<E<@BEF< <E>GEEF69AAO@< 
B5N9>F4@<? 
�) �=B53@0F8>==>5 B5AB8@>20=85 
�) %8AB5<=>5 B5AB8@>20=85 
�)  >4C;L=>5 (Unit) B5AB8@>20=85  
�) !03@C7>G=>5 B5AB8@>20=85 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

28.  +FB CB>4;O64RF D9;G?PF4FO @GF4J<BAAB7B 
F9EF<DB64A<S (Mutation Testing) 6 BF?<K<9 BF 
FD48<J<BAAB7B CDBJ9AFAB7B CB>DOF<S >B84? 
�) %:>@>ABL 2K?>;=5=8O B5AB>2 2 A5:C=40E 
�) %?>A>1=>ABL ACI5AB2CNI8E B5AB>2 >1=0@C6820BL 
8A:CAAB25==> 2=5Aё==K5 45D5:BK 

�) �>;8G5AB2> =0?8A0==KE AB@>: :>40 @07@01>BG8:>< 

�) %>>B25BAB285 8=B5@D59A0 48709=-<0:5B0< 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

29.  �4>B= @9FD<>B= CB>DOF<S >B84 E?98G9F 
DG>B6B8EF6B64FPES 8?S 74D4AF<< CDB69D>< 6E9I 
6B;@B:AOI 69F6?9A<= ?B7<K9E><I GE?B6<= (if/else, 
F9DA4DAO9 BC9D4FBDO)? 
�) #>:@KB85 25B259 (Branch Coverage) 

�) #>:@KB85 AB@>: (Line Coverage) 
�) #>:@KB85 >?5@0B>@>2 (Statement Coverage) 

�) #>:@KB85 :><<5=B0@852 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

30.  �4>GR >?RK96GR ;484KG D9L49F 46FB@4F<K9E><= 
;4CGE> D97D9EE<BAAOI F9EFB6 6 C4=C?4=A9 
A9CD9DO6AB= <AF97D4J<< (CI) C9D98 E?<SA<9@ 
>B84? 
�) �5=5@0F8N ?>;L7>20B5;LA:>9 4>:C<5=B0F88 
�) #@54>B2@0I5=85 2=5A5=8O 45D5:B>2 2 C65 
@01>B0NICN DC=:F8>=0;L=>ABL 
�) "?B8<870F8N 0;3>@8B<>2 A>@B8@>2:8 

�) $CG=CN ?@8ё<:C ?@>4C:B0 <5=5465@>< 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

31.  �4>B= QF4C @4F9@4F<K9E>B7B @B89?<DB64A<S 
CD98CB?4749F CDB69D>G EBBF69FEF6<S D9;G?PF4FB6 
@B89?< D94?PAB@G B5N9>FG <?< CDBJ9EEG E 
<ECB?P;B64A<9@ Q>EC9D<@9AF4?PAOI 84AAOI? 
�) (>@<0;870F8O 
�) �5@8D8:0F8O 
�) �0;840F8O 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 
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�) "?B8<870F8O 
32.  � ;484K9 ?<A9=AB7B CDB7D4@@<DB64A<S J9?964S 

HGA>J<S < 6E9 B7D4A<K9A<S 8B?:AO 5OFP... 
�) �204@0B8G=K<8 

�) �8=59=K<8 
�) �>30@8D<8G5A:8<8 

�) �8A:@5B=K<8 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

33.  �4>B= 4?7BD<F@ S6?S9FES >?4EE<K9E><@ 
GA<69DE4?PAO@ @9FB8B@ D9L9A<S ;484K ?<A9=AB7B 
CDB7D4@@<DB64A<S 6 EF4A84DFAB= HBD@9? 
�) %8<?;5:A-<5B>4  
�)  5B>4 !LNB>=0 
�)  5B>4  >=B5-�0@;> 
�) �@0485=B=K9 A?CA: 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

34.  � >4>B@ E?GK49 8?S BCF<@<;4J<< J9?96B= 
HGA>J<< !��0�3 CD<@9ASFP @9FB8O ?<A9=AB7B 
CDB7D4@@<DB64A<S < A9B5IB8<@B <ECB?P;B64FP 
A9?<A9=AB9 CDB7D4@@<DB64A<9? 
�) �>340 ?5@5<5==K5 ?@8=8<0NB B>;L:> F5;K5 
7=0G5=8O 
�) �>340 F5;520O DC=:F8O 8;8 >3@0=8G5=8O A>45@60B 
:204@0BK, ?@>872545=8O 8;8 M:A?>=5=BK ?5@5<5==KE 
�) �>340 :>;8G5AB2> >3@0=8G5=89 ?@52KH05B 
:>;8G5AB2> ?5@5<5==KE 
�) �>340 7040G0 @5H05BAO =0 3@0D8G5A:>< ?@>F5AA>@5 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

35.  �4>B= HGA84@9AF4?PAO= CD<AJ<C ?9:<F 6 BEAB69 
8<A4@<K9E>B7B CDB7D4@@<DB64A<S 8?S D9L9A<S 
@AB7BL47B6OI ;484K BCF<@<;4J<<? 
�) #@8=F8? A;CG09=>3> ?>8A:0 
�) #@8=F8? =08<5=LH8E :204@0B>2 
�) #@8=F8? >?B8<0;L=>AB8 �5;;<0=0  
�) #@8=F8? <0:A8<C<0 M=B@>?88 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

36.  +FB CD98EF46?S9F EB5B= «>D<F<K9E><= CGFP» 6 
E9F96B@ 7D4H<>9 CDB9>F4 (@9FB8 CPM/PERT)? 

�)  0@H@CB A <8=8<0;L=K< :>;8G5AB2>< 7040G 
�) #>A;54>20B5;L=>ABL 7040G A <0:A8<0;L=K< >1I8< 
2@5<5=5< 2K?>;=5=8O, >?@545;ONI0O <8=8<0;L=CN 
?@>4>;68B5;L=>ABL ?@>5:B0 
�) #CBL, ?> :>B>@><C ?5@540NBAO 40==K5 <564C 
A5@25@0<8 

�) !01>@ 7040G, :>B>@K5 <>6=> 2K?>;=OBL 
?0@0;;5;L=> 157 >3@0=8G5=89 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

37.  �4>4S I4D4>F9D<EF<>4 BCD989?S9F <AF9AE<6ABEFP 
A47DG;>< (ρ) 6 CDBEF9=L9= B8AB>4A4?PAB= % " < 
KFB CDB<EIB8<F CD< ρ g 1? 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
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�) ρ = ¼/»; ?@8 ρ g 1 >G5@54L 1KAB@> C<5=LH05BAO 
�) ρ = » - ¼; ?@8 ρ g 1 >1A;C6820=85 ?@5:@0I05BAO 
<3=>25==> 
�) ρ = » + ¼; ?@8 ρ g 1 A8AB5<0 ?5@5E>48B 2 A?OI89 
@568< 

�) ρ = »/¼; ?@8 ρ g 1 >G5@54L =5>3@0=8G5==> @0ABёB, 
A8AB5<0 ?5@53@C65=0  

#� 2.5 
"� 1-"� 9 

38.  +FB F4>B9 «D46AB69E<9 !QL4» 6 A9>BBC9D4F<6AB= 
<7D9? 
�) %>AB>O=85, ?@8 :>B>@>< >48= 83@>: 
<0:A8<878@C5B 2K83@KH 70 AGёB ?@>83@KH0 4@C3>3> 
�) %8BC0F8O, 2 :>B>@>9 =8 >4=><C 83@>:C =5 2K3>4=> 
2 >48=>G:C 87<5=OBL A2>N AB@0B538N ?@8 =587<5==KE 
AB@0B538OE >AB0;L=KE 
�) $5H5=85, 30@0=B8@CNI55 <0:A8<0;L=K9 2K83@KH 
2A5< CG0AB=8:0< >4=>2@5<5==> 
�) %B@0B538O, >A=>20==0O =0 A;CG09=>< 2K1>@5 E>4>2 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

39.  � >4>B@ E?GK49 <@<F4J<BAAB9 @B89?<DB64A<9 
CD98CBKF<F9?PA99 4A4?<F<K9E><I @4F9@4F<K9E><I 
@9FB8B6? 
�) �>340 A8AB5<0 >1;0405B 2KA>:>9 A;>6=>ABLN, 
=5;8=59=>ABLN, AB>E0AB8G=>ABLN 8 =5 8<55B 
70<:=CB>3> 0=0;8B8G5A:>3> @5H5=8O  
�) �>340 A8AB5<0 >?8AK205BAO ;8=59=K<8 
C@02=5=8O<8 A ?>AB>O==K<8 :>MDD8F85=B0<8 

�) �>340 B@51C5BAO =09B8 B>G=K9 :>@5=L :204@0B=>3> 
C@02=5=8O 
�) �>340 >1Jё< 40==KE =5 ?@52KH05B 100 70?8A59 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

40.  �4>B= @9FB8 BJ9A>< 8BEFB69DABEF< D9;G?PF4FB6 
<@<F4J<BAAB= @B89?< CD98CB?4749F 
@AB7B>D4FAO= ;4CGE> E D4;?<KAO@< E?GK4=AO@< 
79A9D4FBD4@< 8?S CBEFDB9A<S 8B69D<F9?PAOI 
<AF9D64?B6? 
�)  5B>4 =08<5=LH8E :204@0B>2 
�)  5B>4  >=B5-�0@;> 
�) %8<?;5:A-<5B>4 
�)  5B>4 !LNB>=0 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

41.  +FB I4D4>F9D<;G9F BFABE<F9?PA4S CB7D9LABEFP 
CD<5?<:ёAAB7B K<E?4? 
�) $07=>ABL <564C B>G=K< 8 ?@81;86ё==K< 
7=0G5=85< 

�) "B=>H5=85 01A>;NB=>9 ?>3@5H=>AB8 : <>4C;N 
B>G=>3> 7=0G5=8O 
�) �>;8G5AB2> 25@=KE 7=0:>2 ?>A;5 70?OB>9 

�)  0:A8<0;L=> 2>7<>6=>5 >B:;>=5=85 2 548=8F0E 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 



 30 

87<5@5=8O 
42.  �4>B= @9FB8 D9L9A<S A9?<A9=AOI GD46A9A<= 

74D4AF<DG9F EIB8<@BEFP CD< 6OCB?A9A<< GE?B6<S 
f(a)·f(b) < 0 A4 BFD9;>9 [a, b]? 
�)  5B>4 !LNB>=0 
�)  5B>4 ?@>AB>9 8B5@0F88 

�)  5B>4 48E>B><88 (?>;>28==>3> 45;5=8O) 
�)  5B>4 A5:CI8E 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

43.  �4K9@ CD< D94?<;4J<< @9FB84 �4GEE4 <ECB?P;G9FES 
6O5BD 7?46AB7B Q?9@9AF4? 
�) �;O C<5=LH5=8O :>;8G5AB20 0@8D<5B8G5A:8E 
>?5@0F89 
�) �;O <8=8<870F88 =0:>?;5=8O >H81>: >:@C3;5=8O 
8 ?>2KH5=8O CAB>9G82>AB8 0;3>@8B<0 
�) �;O 2>7<>6=>AB8 @5H5=8O B>;L:> :204@0B=KE 
<0B@8F 
�) �;O 02B><0B8G5A:>3> >?@545;5=8O @0=30 <0B@8FK 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

44.  �4>B= @9FB8 <AF9DCB?SJ<< CD98CBKF<F9?PA99 8?S 
7?48><I HGA>J<= CD< 5B?PLB@ >B?<K9EF69 G;?B6, 
KFB5O <;59:4FP S6?9A<S $GA79? 
�) �=B5@?>;OF8>==K9 ?>;8=>< �03@0=60 2KA>:>9 
AB5?5=8 
�) �C18G5A:85 A?;09=K 

�) �8=59=0O 8=B5@?>;OF8O 
�) �=B5@?>;OF8O !LNB>=0 A :>=5G=K<8 @07=>ABO<8 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

45.  �4>B= @9FB8 K<E?9AAB7B <AF97D<DB64A<S <@99F 
CBDS8B> FBKABEF< O(h⁴)? 

�)  5B>4 ?@O<>C3>;L=8:>2 
�)  5B>4 B@0?5F89 

�)  5B>4 %8<?A>=0 
�)  5B>4  >=B5-�0@;> 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

46.  �4>B= @9FB8 D9L9A<S B5O>AB69AAOI 
8<HH9D9AJ<4?PAOI GD46A9A<= S6?S9FES 
B8ABL47B6O@ < <@99F K9F6ёDFO= CBDS8B> 
FBKABEF<? 
�)  5B>4 Э9;5@0 
�)  5B>4 $C=35-�CBBK 4-3> ?>@O4:0 
�)  5B>4 �40<A0 
�)  5B>4 ?@>3=>70-:>@@5:F88 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

47.  �4>B= @9FB8 K<E?9AAB= BCF<@<;4J<< <ECB?P;G9F 
<AHBD@4J<R B 7D48<9AF9 HGA>J<< 8?S CB<E>4 
@<A<@G@4? 
�)  5B>4 7>;>B>3> A5G5=8O 
�) �@0485=B=K9 A?CA: 
�)  5B>4 !5;45@0- 840 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 
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�) �5=5B8G5A:89 0;3>@8B< 

48.  � Kё@ BEAB6AB9 CD9<@GM9EF6B @9FB84 !PRFBA4 
C9D98 @9FB8B@ CDBEFB= <F9D4J<<? 
�) !5 B@51C5B 2KG8A;5=8O ?@>872>4=>9 DC=:F88 
�) �0@0=B8@C5B AE>48<>ABL ?@8 ;N1>< =0G0;L=>< 
?@81;865=88 
�) "15A?5G8205B :204@0B8G=CN A:>@>ABL AE>48<>AB8 
21;878 :>@=O 
�) #@8<5=8< B>;L:> : ;8=59=K< C@02=5=8O< 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

49.  � >4>B@ E?GK49 <F9D4J<BAAO9 @9FB8O (3>B5<, 
�9=89?S) CD98CBKF<F9?PA99 CDS@OI @9FB8B6 8?S 
D9L9A<S %��'? 
�) �>340 <0B@8F0 A8AB5<K 8<55B <0;CN @07<5@=>ABL 
(n < 10) 

�) �>340 <0B@8F0 A8AB5<K O2;O5BAO @07@565==>9 8 
1>;LH>9 @07<5@=>AB8 

�) �>340 B@51C5BAO B>G=>5 @5H5=85 157 ?>3@5H=>AB59 
>:@C3;5=8O 
�) �>340 <0B@8F0 A8AB5<K O2;O5BAO 2K@>645==>9 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

50.  �?S K97B <ECB?P;G9FES CD46<?B $GA79 6 K<E?9AAB@ 
<AF97D<DB64A<<? 
�) �;O >F5=:8 ?>3@5H=>AB8 8 040?B82=>3> 2K1>@0 
H030 8=B53@8@>20=8O  
�) �;O 2K1>@0 >?B8<0;L=>3> <5B>40 8=B53@8@>20=8O 
�) �;O ?@5>1@07>20=8O ?@545;>2 8=B53@8@>20=8O 
�) �;O 70<5=K ?>4K=B53@0;L=>9 DC=:F88 ?>;8=><>< 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

51.  �4>4S FD<484 CD<AJ<CB6 EBEF46?S9F BEAB6G 
<AHBD@4J<BAAB= 59;BC4EABEF< CDB7D4@@AB7B 
B59EC9K9A<S? 
�) %:>@>ABL, !04ё6=>ABL,  0AHB018@C5<>ABL 
�) �>=D845=F80;L=>ABL, *5;>AB=>ABL, �>ABC?=>ABL 
(CIA) 

�) �CB5=B8D8:0F8O, �2B>@870F8O, 'GёB (AAA) 
�) #@>AB>B0, ЭDD5:B82=>ABL, '4>1AB2> (PEU) 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

52.  +FB B;A4K49F CB8IB8 «Shift-Left» 6 >BAF9>EF9 
59;BC4EAB= D4;D45BF>< CDB7D4@@AB7B 
B59EC9K9A<S? 
�) #5@5=>A B5AB8@>20=8O 157>?0A=>AB8 =0 MB0? 
?@><KH;5==>9 M:A?;C0B0F88 

�) �AB@0820=85 ?@0:B8: 157>?0A=>AB8 =0 @0==85 
MB0?K 687=5==>3> F8:;0 @07@01>B:8 (B@51>20=8O, 
48709=, :>4) 
�) "B:07 >B 8A?>;L7>20=8O AB>@>==8E 181;8>B5: 2 
?>;L7C A0<>?8A=>3> :>40 
�) %>:@0I5=85 :>;8G5AB20 @07@01>BG8:>2 2 :><0=45 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 
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157>?0A=>AB8 

53.  �4>B= @9I4A<;@ 74D4AF<DB64AAB CD98BF6D4M49F 
4F4>G F<C4 «SQL-<AN9>J<S» CD< HBD@<DB64A<< 
;4CDBEB6 > D9?SJ<BAAB= 54;9 84AAOI? 
�) Э:@0=8@>20=85 A?5F80;L=KE A8<2>;>2 2@CG=CN 

�) �A?>;L7>20=85 ?0@0<5B@87>20==KE 70?@>A>2 
(prepared statements) 8;8 ORM 

�) "3@0=8G5=85 4;8=K ?>;L7>20B5;LA:>3> 22>40 4> 
100 A8<2>;>2 
�) %>E@0=5=85 ?>;L7>20B5;LA:>3> 22>40 2 ;>3-D09; 
?5@54 2K?>;=5=85< 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

54.  #BK9@G 8?S ID4A9A<S C4DB?9= CB?P;B64F9?9= 
!��0�3 <ECB?P;B64FP 5OEFDO9 
>D<CFB7D4H<K9E><9 I9L-HGA>J<< (MD5, SHA-

256)? 

�) "=8 70=8<0NB A;8H:>< <=>3> <5AB0 2 1075 
40==KE 
�) "=8 CO728<K : 0B0:0< ?5@51>@>< (1@CBD>@A) 8 
@04C6=K< B01;8F0< 87-70 2KA>:>9 A:>@>AB8 
2KG8A;5=8O 
�) "=8 =5 ?>445@6820NB :>48@>2:C Unicode 
�) "=8 02B><0B8G5A:8 C40;ONB A>;L ?>A;5 ?5@2>3> 
8A?>;L7>20=8O 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

55.  � >4>B@ EJ9A4D<< J9?9EBB5D4;AB CD<@9ASFP 
4E<@@9FD<KAB9 L<HDB64A<9 (RSA, ECC)? 
�) �;O H8D@>20=8O 1>;LH8E >1Jё<>2 40==KE 2 1075 
40==KE 
�) �;O 157>?0A=>9 ?5@540G8 A8<<5B@8G=>3> :;NG0 
8;8 A>740=8O M;5:B@>==>9 ?>4?8A8 

�) �;O A60B8O D09;>2 ?5@54 >B?@02:>9 ?> A5B8 

�) �;O 35=5@0F88 ?A524>A;CG09=KE G8A5; 2 83@>2>< 
<>4C;5 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

56.  #BK9@G ID4A9A<9 >D<CFB7D4H<K9E><I >?RK9= 
CDS@B 6 <EIB8AB@ >B89 CD<?B:9A<S (I4D8>B8) 
S6?S9FES >D<F<K9E>B= GS;6<@BEFPR? 
�) ЭB> C25;8G8205B @07<5@ 8A?>;=O5<>3> D09;0 
�) �;NG <>65B 1KBL A:><?@><5B8@>20= ?@8 CB5G:5 
@5?>78B>@8O, GB> ?@8254ёB : @0AH8D@>2:5 2A5E 
70I8Iё==KE 40==KE 
�) ЭB> 70<54;O5B ?@>F5AA :><?8;OF88 ?@8;>65=8O 
�) �;NG8 =5;L7O 87<5=8BL 157 ?5@5?8AK20=8O 2A53> 
:>40 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

57.  +FB FD95G9F CD<AJ<C A4<@9APL<I CD<6<?97<= 
(PoLP) CD< A4EFDB=>9 GKёFAB= ;4C<E< CD<?B:9A<S 
8?S D45BFO E 54;B= 84AAOI? 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 



 33 

�) #@54>AB02;5=85 ?@02 sa/root 4;O C=825@A0;L=>AB8 

�) �K45;5=85 <8=8<0;L=> =5>1E>48<KE ?@02 B>;L:> 
4;O :>=:@5B=KE >?5@0F89 8 >1J5:B>2 �� 

�) �A?>;L7>20=85 >4=>9 CGёB=>9 70?8A8 4;O 2A5E 
<>4C;59 A8AB5<K 

�) "B:;NG5=85 ?@>25@:8 ?0@>;O 4;O CA:>@5=8O 
?>4:;NG5=8O 

#� 2.5 
"� 1-"� 9 

58.  #BK9@G 6 BF69F9 >?<9AFG A9 E?98G9F 6B;6D4M4FP 
89F4?PAO= EF9>FD9=E <?< F9>EF <E>?RK9A<S 54;O 
84AAOI? 
�) ЭB> C25;8G8205B 2@5<O >B:;8:0 A5@25@0 
�) &5E=8G5A:0O 8=D>@<0F8O <>65B @0A:@KBL 
AB@C:BC@C A8AB5<K 8 ?><>GL 7;>C<KH;5==8:C 2 
?@>2545=88 0B0:8 (information disclosure) 
�) ЭB> =0@CH05B B@51>20=8O : :>48@>2:5 >B25B>2 
�) %B5:B@59AK 70=8<0NB A;8H:>< <=>3> <5AB0 2 
;>30E 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

59.  �4>B= @9I4A<;@ CB;6B?S9F B8AB6D9@9AAB 
74D4AF<DB64FP J9?BEFABEFP 84AAOI < CB8F69D8<FP 
<I 46FBDEF6B CD< C9D984K9 @9:8G @B8G?S@<? 
�) �>=B@>;L=0O AC<<0 CRC32 
�) *8D@>20O ?>4?8AL =0 >A=>25 0A8<<5B@8G=>9 
:@8?B>3@0D88 
�) %60B85 40==KE 0;3>@8B<>< ZIP 

�) �>48@>20=85 40==KE 2 Base64 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 

60.  �4>B9 CD9<@GM9EF6B 84ёF <ECB?P;B64A<9 
Transparent Data Encryption (TDE) A4 GDB6A9 
%'��? 
�) �2B><0B8G5A:>5 8A?@02;5=85 CO728<>AB59 2 :>45 
?@8;>65=8O 
�) #@>7@0G=>5 H8D@>20=85 D09;>2 �� 8 1M:0?>2 =0 
48A:5 157 87<5=5=89 2 :>45 ?@8;>65=8O 
�) 'A:>@5=85 2K?>;=5=8O 70?@>A>2 70 AGёB 
0??0@0B=>3> H8D@>20=8O 
�) #>;=CN 70I8BC >B SQL-8=J5:F89 

� #� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 2.5 
"� 1-"� 9 
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4.  �&�$���/ ��3 #$"����!�3 #$" ��'&"+!"� �&&�%&�*�� #" 
#$"(�%%�"!��0!" '  "�'�2 

 
4.1. &<CB6O9 ;484A<S 8?S BJ9A>< BE6B9A<S  ��.02.01 $4;D45BF>4 CDB7D4@@AOI 

@B8G?9= 
�BCDBEO 8?S CB87BFB6>< > Q>;4@9AG/;4KёFG 
1.  >4C;L=0O 0@E8B5:BC@0 ?>AB@>5=8O ?@8;>65=89. #@8=F8?K. #@58<CI5AB20. 

#@8<5@K ?@8;>65=89 
2. �@E8B5:BC@=K5 H01;>=K, ?@8<5=O5<K5 ?@8 @07@01>B:5 ?@>3@0<<=KE <>4C;59 

(MVC, MVVM, MVP) 
3. �=AB@C<5=BK @07@01>B:8 ?@8;>65=89 A <>4C;L=>9 0@E8B5:BC@>9. %8AB5<K :>=B@>;O 

25@A89. 
4. $01>B0 A 181;8>B5:0<8 (?@8<5=5=85 AB0=40@B=KE 181;8>B5:, A>740=85 181;8>B5:). 

�07>2K5 ?@8=F8?K @01>BK A <0AA820<8, :>;;5:F8O<8, AB@>:0<8. $01>B0 A 40B>9 8 2@5<5=5<. 
5. #0BB5@=K ?@>5:B8@>20=8O: >B=>H5=8O <564C :;0AA0<8 8 >1J5:B0<8 (=0A;54>20=85, 

@50;870F8O, 0AA>F80F8O, :><?>78F8O, 03@530F8O), 8=B5@D59AK, 01AB@0:B=K5 :;0AAK, ?>@>640NI85 
?0BB5@=K, ?0BB5@=K ?>2545=8O, AB@C:BC@=K5 ?0BB5@=K, ?>2545=G5A:85 ?0BB5@=K, ?0BB5@=K 
>1J5:B>2. 

6. %8AB5<0 22>40-2K2>40, A@54AB20 4>ABC?0 : D09;0< 8 ?0?:0< D09;>2>9 A8AB5<K, 
GB5=8O/70?8A8, A60B8O ?>B>:>2 8 <5E0=87<>2 87>;8@>20==>3> E@0=5=8O. 

7. $01>B0 A> AB@>:0<8, @53C;O@=K<8 2K@065=8O<8, :>48@>20=85/45:>48@>20=85 B5:AB0. 
8. �A8=E@>==0O <>45;L ?@>3@0<<8@>20=8O. #C; ?>B>:>2. ,01;>= 0A8=E@>==>3> 

2K7>20 <5B>4>2. %8=E@>=870F8O 2K7K20NI53> ?>B>:0. #5@540G0 8 ?@85< A?5F80;L=KE 40==KE 
A>AB>O=8O. 
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3. "?8H8B5 @>;L A8AB5< :>=B@>;O 25@A89 (Git, SVN) 2 @07@01>B:5 <>4C;L=KE 
?@8;>65=89. �0:85 ?@0:B8:8 25B2;5=8O 8 A;8O=8O :>40 2K 7=05B5 8 :0: >=8 2;8ONB =0 :><0=4=CN 
@07@01>B:C? 

4. +B> B0:>5 181;8>B5:0 2 :>=B5:AB5 @07@01>B:8 #"? "?8H8B5 ?@>F5AA ?>4:;NG5=8O 
AB0=40@B=>9 181;8>B5:8 8 A>740=8O A>1AB25==>9. �0:85 ?@58<CI5AB20 40ёB ?>2B>@=>5 
8A?>;L7>20=85 :>40 G5@57 181;8>B5:8? 

5. "1JOA=8B5 @07=8FC <564C =0A;54>20=85<, :><?>78F859 8 03@530F859. � :0:8E 
A;CG0OE F5;5A>>1@07=> 8A?>;L7>20BL :064K9 87 MB8E B8?>2 >B=>H5=89 <564C :;0AA0<8? 
#@82548B5 ?@8<5@K. 

6. "?8H8B5 >A=>2=K5 ?>@>640NI85 ?0BB5@=K ?@>5:B8@>20=8O (Factory, Singleton, 
Builder). � :0:8E ?@0:B8G5A:8E 7040G0E >=8 ?@8<5=ONBAO 8 :0:85 ?@>1;5<K @5H0NB? 

7. +B> B0:>5 8=:0?AC;OF8O 8 :0: >=0 @50;87C5BAO =0 C@>2=5 :;0AA>2? #>G5<C 
8=:0?AC;OF8O 206=0 4;O ?>445@60=8O F5;>AB=>AB8 40==KE 8 C?@>I5=8O B5AB8@>20=8O <>4C;59? 

8. �0: 4803@0<<K :;0AA>2 UML ?><>30NB 2 ?@>5:B8@>20=88 ?@>3@0<<=>3> <>4C;O? 
�0:85 M;5<5=BK 4803@0<<K 2K 8A?>;L7C5B5 4;O >B>1@065=8O A2O759 <564C :;0AA0<8 8 8E 
>B25BAB25==>AB8? 

9. +B> B0:>5 0A8<?B>B8G5A:0O A;>6=>ABL 0;3>@8B<0? "1JOA=8B5 A<KA; =>B0F88 O-
1>;LH>5 8 ?@82548B5 ?@8<5@K 0;3>@8B<>2 A @07=>9 2@5<5==>9 A;>6=>ABLN (O(1), O(n), O(n²), 
O(log n)). 

10. %@02=8B5 <0AA82 8 A2O7=K9 A?8A>:: :0: >=8 ?@54AB02;5=K 2 ?0<OB8, :0:85 >?5@0F88 
2K?>;=ONBAO 1KAB@55 2 :064>9 AB@C:BC@5 8 2 :0:8E 7040G0E F5;5A>>1@07=> 8A?>;L7>20BL :064CN 
87 =8E? 

11. "?8H8B5 ?@8=F8? @01>BK E5H-B01;8FK. +B> B0:>5 :>;;8788, :0:85 <5B>4K 8E 
@07@5H5=8O 2K 7=05B5 (F5?>G:8, >B:@KB0O 04@5A0F8O) 8 :0: 2K1@0BL E>@>HCN E5H-DC=:F8N? 

12. "1JOA=8B5 @07=8FC <564C ?>8A:>< 2 3;C18=C (DFS) 8 ?>8A:>< 2 H8@8=C (BFS) 2 
3@0D0E. � :0:8E 7040G0E ?@8<5=O5BAO :064K9 0;3>@8B<? #@82548B5 ?@8<5@ 8A?>;L7>20=8O 
0;3>@8B<0 �59:AB@K. 

13. � Gё< ACBL 48=0<8G5A:>3> ?@>3@0<<8@>20=8O? "?8H8B5 >A=>2=K5 H038 ?@8<5=5=8O 
�# =0 ?@8<5@5 7040G8 > @N:70:5 8;8 2KG8A;5=8O G8A5; (81>=0GG8. 

14. %@02=8B5 0;3>@8B<K A>@B8@>2:8: 1KAB@0O A>@B8@>2:0, A>@B8@>2:0 A;8O=85< 8 
?C7K@L:>20O A>@B8@>2:0. �0:>20 8E 2@5<5==0O A;>6=>ABL 2 ;CGH5<, A@54=5< 8 EC4H5< A;CG0OE? 

15. "?8H8B5 0;3>@8B< $018=0-�0@?0 4;O ?>8A:0 ?>4AB@>:8. �0: 8A?>;L7C5BAO 
E5H8@>20=85 2 MB>< 0;3>@8B<5 8 2 :0:8E A;CG0OE >= MDD5:B82=55 =082=>3> ?>8A:0? 

16. +B> B0:>5 :CG0 (heap) 8 :0: >=0 @50;87C5BAO? "1JOA=8B5 ?@8<5=5=85 >G5@548 A 
?@8>@8B5B>< =0 ?@8<5@5 ?;0=8@>2I8:0 7040G 8;8 0;3>@8B<0 �59:AB@K. 

17. "?8H8B5 >A=>2=K5 >?5@0F88 @01>BK A D09;>2>9 A8AB5<>9: GB5=85, 70?8AL, A60B85 
?>B>:>2. �0:85 :;0AAK 8 <5B>4K 2K 8A?>;L7C5B5 4;O 157>?0A=>9 @01>BK A D09;0<8? 

18. �;O G53> ?@8<5=ONBAO @53C;O@=K5 2K@065=8O? #@82548B5 ?@8<5@K H01;>=>2 4;O 
20;840F88 email, B5;5D>=0 8 40BK. �0:85 ?@58<CI5AB20 8 >3@0=8G5=8O 5ABL C MB>3> ?>4E>40? 

19. "1JOA=8B5 @07=8FC <564C <=>3>?>B>G=>ABLN 8 0A8=E@>==K< ?@>3@0<<8@>20=85<. 
� :0:8E AF5=0@8OE F5;5A>>1@07=> 8A?>;L7>20BL ?C; ?>B>:>2, 0 2 :0:8E 4 async/await? 

20. +B> B0:>5 ;O<140-2K@065=8O 8 :0: >=8 8A?>;L7CNBAO ?@8 A>740=88 7040G 2 
?0@0;;5;L=>< ?@>3@0<<8@>20=88? #@82548B5 ?@8<5@ ?5@540G8 ;O<14K 2 <5B>4 4;O 2K?>;=5=8O 2 
>B45;L=>< ?>B>:5. 

21. �0: >15A?5G8BL A8=E@>=870F8N ?>B>:>2 ?@8 4>ABC?5 : >1I8< @5AC@A0<? "?8H8B5 
<5E0=87<K 1;>:8@>2>: (lock, mutex, semaphore) 8 ?>B5=F80;L=K5 ?@>1;5<K (deadlock, race 
condition). 

22. �0: @50;87>20BL >B<5=C 4;8B5;L=>9 7040G8 2 0A8=E@>==>< :>45? "?8H8B5 <5E0=87< 
CancellationToken (8;8 0=0;>30) 8 >1@01>B:C 8A:;NG5=8O ?@8 >B<5=5. 

23. �0:85 AB@0B5388 :>48@>20=8O/45:>48@>20=8O B5:AB0 2K 7=05B5 (UTF-8, ASCII, 
Base64)? � :0:8E A;CG0OE =5>1E>48<> O2=> C:07K20BL :>48@>2:C ?@8 @01>B5 A> AB@>:0<8 8 
D09;0<8? 
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24. %@02=8B5 :><0=4=K9 8=B5@D59A (CLI), 3@0D8G5A:89 (GUI) 8 @5G52>9 (VUI): 2 :0:8E 
AF5=0@8OE :064K9 87 =8E ?@54?>GB8B5;5= 8 :0:85 B@51>20=8O ?@54JO2;ONBAO : 8E @07@01>B:5? 

25. "?8H8B5 687=5==K9 F8:; >:=0 2 3@0D8G5A:>< ?@8;>65=88: A>740=85, >B>1@065=85, 
>1@01>B:0 A>1KB89, 70:@KB85. �0: ?5@54020BL 40==K5 <564C >:=0<8 8 >15A?5G820BL 20;840F8N 
22>40? 

26. �0:85 ?@>1;5<K 2>7=8:0NB ?@8 2K?>;=5=88 4>;38E >?5@0F89 2 3;02=>< ?>B>:5 
GUI-?@8;>65=8O? �0: 8A?>;L7>20BL 0A8=E@>==K5 2K7>2K 8;8 D>=>2K5 ?>B>:8 4;O A>E@0=5=8O 
>B7K2G82>AB8 8=B5@D59A0? 

27. "1JOA=8B5 ?@8=F8? @01>BK >1@01>BG8:>2 A>1KB89 2 3@0D8G5A:>< 8=B5@D59A5. �0: 
A2O70BL M;5<5=B C?@02;5=8O (:=>?:0, ?>;5 22>40) A <5B>4><->1@01>BG8:>< 8 ?5@540BL :>=B5:AB 
2K?>;=5=8O? 

28. �0:85 ?@8=F8?K B5>@88 F25B0 8 B8?>3@0D8:8 206=K ?@8 ?@>5:B8@>20=88 
?>;L7>20B5;LA:>3> 8=B5@D59A0? �0: >15A?5G8BL 4>ABC?=>ABL (accessibility) 8 G8B05<>ABL 
8=B5@D59A0 4;O @07=KE 3@C?? ?>;L7>20B5;59? 

29. �0:85 181;8>B5:8 2K 7=05B5 4;O ?>AB@>5=8O 3@0D8:>2 8 4803@0<< 2 ?@8;>65=8OE? 
"?8H8B5 ?@>F5AA 287C0;870F88 40==KE: ?>43>B>2:0 40==KE, 2K1>@ B8?0 4803@0<<K, =0AB@>9:0 
>B>1@065=8O. 

30. �0: >15A?5G8BL 157>?0A=>ABL, ?@>872>48B5;L=>ABL 8 <0AHB018@C5<>ABL =0 C@>2=5 
<>4C;O? "?8H8B5 ?@0:B8:8: 20;840F8O 2E>4=KE 40==KE, ;>38@>20=85, :MH8@>20=85, @0745;5=85 
>B25BAB25==>AB8 8 B5AB8@>20=85 <>4C;59. 
 

?>  ��.02.02 "ACI5AB2;5=85 8=B53@0F88 ?@>3@0<<=KE <>4C;59 
1. "?8H8B5 AB@C:BC@C HTTP-70?@>A0. � Gё< ?@8=F8?80;L=0O @07=8F0 <564C <5B>40<8 

GET, POST, PUT, PATCH 8 DELETE? #@82548B5 AF5=0@88 :>@@5:B=>3> ?@8<5=5=8O :064>3> 
<5B>40 2 REST API. 

2. �0:CN @>;L 83@0NB HTTP-703>;>2:8 2 :;85=B-A5@25@=>< 2708<>459AB288? 
#@82548B5 ?@8<5@K 703>;>2:>2, >B25G0NI8E 70 0CB5=B8D8:0F8N, :MH8@>20=85, A>3;0A>20=85 
:>=B5=B0 8 C?@02;5=85 A5AA8O<8. 

3. +B> B0:>5 <0@H@CB870F8O 2 251-D@59<2>@:0E? "1JOA=8B5 ?@8=F8?K 3@C??8@>2:8 
<0@H@CB>2 8 <5E0=87< >B40G8 AB0B8G5A:8E @5AC@A>2 (CSS, JS, 87>1@065=8O) >B45;L=> >B 
48=0<8G5A:8E M=4?>8=B>2. 

4. +5< >B;8G0NBAO Path-?0@0<5B@K >B Query-?0@0<5B@>2? �0: A5@25@ >1@010BK205B 
@07;8G=K5 D>@<0BK B5;0 70?@>A0: raw-40==K5, JSON->1J5:BK, URL-D>@<K 8 multipart-70?@>AK? 

5. �0G5< =5>1E>48<0 A5@25@=0O 20;840F8O 2E>4OI8E 40==KE? "?8H8B5 B8?8G=K5 
?>4E>4K : 20;840F88 (AE5<K, 0==>B0F88, middleware) 8 ?>A;54AB28O 5ё >BACBAB28O 4;O 
157>?0A=>AB8 8 F5;>AB=>AB8 40==KE. 

6. �0: D>@<8@C5BAO HTTP->B25B A5@25@0? "1JOA=8B5 A<KA; AB0BCA-:>4>2 (2xx, 3xx, 
4xx, 5xx), 703>;>2:0 Content-Type, <5E0=87<0 cookies 8 ?@>F5AA>2 A5@80;870F88/45A5@80;870F88 
>1J5:B>2. 

7. � :0:8E A;CG0OE A5@25@ 4>;65= 2>72@0I0BL D09;, 0 =5 JSON? �0: :>@@5:B=> 
=0AB@>8BL 703>;>2:8 4;O A:0G820=8O, ?>B>:>2>9 >B40G8 8 157>?0A=>3> ?5@5=0?@02;5=8O :;85=B0? 

8. �0:85 7040G8 F5;5A>>1@07=> 2K=>A8BL 2 D>=>2>5 2K?>;=5=85? "?8H8B5 687=5==K9 
F8:; D>=>2>9 7040G8, A?>A>1K >BA;56820=8O 5ё AB0BCA0 8 >1@01>B:8 >H81>: 157 1;>:8@>2:8 
>A=>2=>3> ?>B>:0. 

9. � Gё< @07=8F0 <564C 0CB5=B8D8:0F859 8 02B>@870F859? %@02=8B5 ?>4E>4K =0 
>A=>25 A5AA89, JWT 8 OAuth 2.0: 0@E8B5:BC@C, 157>?0A=>ABL, statefulness 8 B8?8G=K5 AF5=0@88 
?@8<5=5=8O. 

10. �0: @50;87>20BL @>;52>5 @073@0=8G5=85 4>ABC?0 (RBAC) 2 REST API? "?8H8B5 
?@>F5AA ?@>25@:8 ?@02 ?>;L7>20B5;O =0 C@>2=5 <0@H@CB870B>@0 8;8 middleware 8 >1@01>B:C 
A;CG052 >BACBAB28O ?@02. 
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11. +5< ?@>B>:>; WebSocket >B;8G05BAO >B :;0AA8G5A:>3> HTTP? "?8H8B5 ?@>F5AA 
CAB0=>2;5=8O A>548=5=8O (handshake), 42CAB>@>==89 >1<5= A>>1I5=8O<8 8 :>@@5:B=>5 70:@KB85 
:0=0;0 A2O78. 

12. � :0:8E AF5=0@8OE WebSocket ?@54?>GB8B5;L=55 REST? �0: >1@010BK20BL @07@K2K 
A>548=5=8O, 30@0=B8@>20BL 4>AB02:C A>>1I5=89 8 <0AHB018@>20BL WebSocket-A5@25@K ?@8 @>AB5 
=03@C7:8? 

13. %@02=8B5 <>=>;8B=CN 8 <8:@>A5@28A=CN 0@E8B5:BC@K. #@8 :0:8E CA;>28OE ?5@5E>4 
=0 <8:@>A5@28AK >?@0240=, 0 :>340 >= A>740ёB 871KB>G=CN A;>6=>ABL 8 >?5@0F8>==K5 8745@6:8? 

14. �0: <8:@>A5@28AK 2708<>459AB2CNB <564C A>1>9 A8=E@>==> 8 0A8=E@>==>? 
%@02=8B5 REST/gRPC A 1@>:5@0<8 A>>1I5=89 (RabbitMQ, Kafka) ?> =04ё6=>AB8, 
845<?>B5=B=>AB8 8 >B:07>CAB>9G82>AB8. 

15. �0G5< 2K=>A8BL :>=D83C@0F8N ?@8;>65=8O 87 :>40? "?8H8B5 ?@8=F8?K 
C?@02;5=8O ?5@5<5==K<8 >:@C65=8O, A5:@5B0<8, ?@>D8;O<8 A1>@:8 (dev/stage/prod) 8 157>?0A=>3> 
E@0=5=8O GC2AB28B5;L=KE ?0@0<5B@>2. 

16. �0:85 C@>2=8 ;>38@>20=8O 2K 7=05B5 (DEBUG, INFO, WARN, ERROR 8 4@.)? �0: 
?@028;L=> =0AB@0820BL ;>38@>20=85 4;O production-A@54K, 2K18@0BL D>@<0BK 2K2>40 8 871530BL 
871KB>G=>9 70?8A8 ;>3>2? 

17. +B> 2:;NG05B 2 A51O <>=8B>@8=3 A>2@5<5==>3> 251-?@8;>65=8O? "?8H8B5 
:;NG52K5 <5B@8:8 (=03@C7:0, latency, error rate, saturation) 8 @>;L A8AB5< A1>@0/287C0;870F88 
<5B@8: (=0?@8<5@, Prometheus + Grafana). 

18. +B> B0:>5 :>=B59=5@870F8O 8 :0: >=0 C?@>I05B 4>AB02:C 8 @072ё@BK20=85? "?8H8B5 
107>2CN AB@C:BC@C Dockerfile, ?@8=F8? 87>;OF88 ?@>F5AA>2, @01>BC A >1@070<8 8 @55AB@0<8 
:>=B59=5@>2. 

19. #>G5<C 206=> 8A?>;L7>20BL HTTPS 8 WSS? "?8H8B5 ?@>F5AA TLS-@C:>?>60B8O, 
@>;L A5@B8D8:0B>2 8 B>, :0: >15A?5G8205BAO :>=D845=F80;L=>ABL 8 F5;>AB=>ABL 40==KE ?@8 
?5@540G5. 

20. +B> B0:>5 SQL-8=J5:F88, XSS 8 CSRF? �0:8<8 <5B>40<8 (?0@0<5B@87>20==K5 
70?@>AK, M:@0=8@>20=85, SameSite cookies, CSRF-B>:5=K) @07@01>BG8: 70I8I05B ?@8;>65=85 >B 
:064>9 87 MB8E C3@>7? 

21. #>G5<C ?0@>;8 =5;L7O E@0=8BL 2 >B:@KB>< 2845 8;8 ?@>AB>< E5H5? "1JOA=8B5 
?@8=F8? E5H8@>20=8O A A>;LN (salt), @01>BC 0;3>@8B<>2 bcrypt/Argon2 8 =5>1E>48<>ABL =0AB@>9:8 
AB>8<>AB8 2KG8A;5=8O. 

22. �0: ?@>2>4OBAO @53C;O@=K5 0C48BK 157>?0A=>AB8? "?8H8B5 MB0?K AB0B8G5A:>3> 8 
48=0<8G5A:>3> 0=0;870 :>40 (SAST/DAST), ?@8<5=5=85 OWASP Top 10 8 2=54@5=85 ?@0:B8: 
Security-by-Design. 

23. � Gё< @07=8F0 <564C 3>@87>=B0;L=K< 8 25@B8:0;L=K< <0AHB018@>20=85<? #@8 
:0:8E CA;>28OE :064K9 ?>4E>4 MDD5:B825=, :0:85 >3@0=8G5=8O 8<55B 8 :0: 2;8O5B =0 0@E8B5:BC@C 
?@8;>65=8O? 

24. �0: 10;0=A8@>2:0 =03@C7:8 2;8O5B =0 >B:07>CAB>9G82>ABL A8AB5<K? "?8H8B5 
AB@0B5388 <0@H@CB870F88 70?@>A>2 (round-robin, least connections, IP hash) 8 >1@01>B:C A>AB>O=8O 
A5AA89 ?@8 3>@87>=B0;L=>< <0AHB018@>20=88. 

25. �0:85 AB@0B5388 :MH8@>20=8O 40==KE 2K 7=05B5 (=0 C@>2=5 ?@8;>65=8O, ��, reverse-
proxy, CDN)? �0: C?@02;OBL 8=20;840F859 :MH0 8 871530BL ?@>1;5< A CAB0@52H8<8 8;8 
=5A>3;0A>20==K<8 40==K<8? 

26. �0: >?B8<878@>20BL 70?@>AK : @5;OF8>==>9 1075 40==KE? "1JOA=8B5 @>;L 8=45:A>2, 
0=0;87 ?;0=>2 2K?>;=5=8O 70?@>A>2, 2;8O=85 =>@<0;870F88/45=>@<0;870F88 8 @01>BC A 
A>548=5=8O<8 (joins). 

27. +B> B0:>5 ?@>D8;8@>20=85 :>40 8 70G5< >=> =C6=> 2 production? �0:85 8=AB@C<5=BK 
8 <5B@8:8 (CPU, memory, I/O, GC) ?><>30NB 2KO28BL C7:85 <5AB0 8 8A:;NG8BL =5>G5284=K5 
CB5G:8 @5AC@A>2? 
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28. �0: C<5=LH8BL 2@5<O >B:;8:0 A5@25@0 =0 AB>@>=5 1M:5=40? "?8H8B5 ?>4E>4K : 
>?B8<870F88 0;3>@8B<>2, 8A?>;L7>20=8N ?C;>2 A>548=5=89, 0A8=E@>==>9 >1@01>B:5 8 
A>:@0I5=8N @07<5@0 ?5@540205<KE 40==KE. 

29. �0: >15A?5G8BL 157>?0A=CN 8 =04ё6=CN ?5@540GC ?>;L7>20B5;LA:8E 40==KE 2 REST 
API? "?8H8B5 ?>;=K9 F8:;: >B 20;840F88 70?@>A0 8 0CB5=B8D8:0F88 4> 70I8BK >B 0B0:, 
;>38@>20=8O 8 D>@<8@>20=8O :>@@5:B=>3> HTTP->B25B0. 

30. �0: A?@>5:B8@>20BL >B:07>CAB>9G82CN 8 <0AHB018@C5<CN A8AB5<C 87 
<8:@>A5@28A>2? "?8H8B5 2708<>459AB285 A5@28A>2, >1@01>B:C A1>52 (retry, circuit breaker, dead-
letter queues), <>=8B>@8=3 8 AB@0B538N 15AH>2=>3> @072ё@BK20=8O. 
 

?>  ��.02.03 #>445@6:0 8 B5AB8@>20=85 ?@>3@0<<=KE <>4C;59 
1. +B> ?>=8<05BAO ?>4 :0G5AB2>< ?@>3@0<<=>3> <>4C;O? $07;8G8B5 AB0B8G5A:85 8 

48=0<8G5A:85 <5B@8:8 :0G5AB20, ?@82548B5 ?> 420 ?@8<5@0 :064>9 8 >1JOA=8B5, :0: >=8 2;8ONB 
=0 ?@8=OB85 @5H5=89 2 ?@>F5AA5 @07@01>B:8. 

2. "1JOA=8B5 ?>=OB8O F8:;><0B8G5A:>9 A;>6=>AB8 8 :>MDD8F85=B>2 
A2O7=>AB8/AF5?;5=8O. #>G5<C 2KA>:85 7=0G5=8O MB8E <5B@8: G0AB> C:07K20NB =0 0@E8B5:BC@=K5 
?@>1;5<K 8 :0: 8E A=865=85 C;CGH05B A>?@>2>6405<>ABL :>40? 
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<0:A8<8=0/<8=8<0:A0, A54;>2>9 B>G:8 8 =5>1E>48<>ABL ?5@5E>40 : A<5H0==K< AB@0B538O<. �0: 
>?B8<0;L=K5 A<5H0==K5 AB@0B5388 =0E>4OBAO G5@57 7040GC �#? 

25. +5< 18<0B@8G=K5 83@K 8 83@K 2 @072ё@=CB>9 D>@<5 >B;8G0NBAO >B <0B@8G=KE? �0: 
8=D>@<0F8>==K5 <=>65AB20 8 45@52LO @5H5=89 ?><>30NB 0=0;878@>20BL ?>A;54>20B5;L=K5 E>4K, 
=5?>;=CN 8=D>@<0F8N 8 48=0<8G5A:85 AB@0B5388? 

26. � Gё< ACBL 8<8B0F8>==>3> <>45;8@>20=8O 8 :>340 >=> ?@54?>GB8B5;L=55 
0=0;8B8G5A:8E <5B>4>2 >?B8<870F88? #@82548B5 ?@8<5@K A;>6=KE A8AB5<, 345 0=0;8B8G5A:>5 
@5H5=85 =52>7<>6=> 8;8 B@51C5B =5?@85<;5<KE C?@>I5=89. 

27. %@02=8B5 B@8 >A=>2=KE ?0@0483<K 8<8B0F8>==>3> <>45;8@>20=8O: 48A:@5B=>-
A>1KB89=>5, 035=B=>5 8 A8AB5<=>9 48=0<8:8. �0:85 B8?K A8AB5< (;>38AB8:0, A>F80;L=K5 A5B8, 
<0:@>M:>=><8:0) ;CGH5 2A53> >?8AK20NBAO :064K< ?>4E>4><? 

28. �0:85 MB0?K 2:;NG05B 687=5==K9 F8:; 8<8B0F8>==>9 <>45;8 (25@8D8:0F8O, 
20;840F8O, :0;81@>2:0, 0=0;87 GC2AB28B5;L=>AB8, M:A?5@8<5=B8@>20=85)? �0: 4>:070BL, GB> 
<>45;L 045:20B=> >B@0605B ?>2545=85 @50;L=>9 A8AB5<K, 0 =5 A>45@68B ?@>3@0<<=K5 >H81:8? 

29. �0: >1>A=>20==> 2K1@0BL <5B>4 <>45;8@>20=8O 8;8 >?B8<870F88 4;O :>=:@5B=>9 
?@8:;04=>9 7040G8? #@82548B5 :@8B5@88 2K1>@0 <564C �#, !�#, �#, B5>@859 83@, A5B52K<8 
<5B>40<8 8 8<8B0F8>==K< <>45;8@>20=85< 2 7028A8<>AB8 >B AB@C:BC@K 7040G8, 40==KE 8 
B@51>20=89 : B>G=>AB8. 

30. �0: A>2@5<5==K5 ?@>3@0<<=K5 8=AB@C<5=BK (Python+PuLP/SciPy, Gurobi, CPLEX, 
AnyLogic, MATLAB) 8=B53@8@CNB @0AA<>B@5==K5 <5B>4K? "?8H8B5 B8?8G=K9 @01>G89 ?@>F5AA 
8AA;54>20B5;O: >B D>@<0;870F88 7040G8 8 ?>43>B>2:8 40==KE 4> 2KG8A;5=89, 20;840F88 
@57C;LB0B>2 8 ?@8=OB8O C?@02;5=G5A:8E @5H5=89. 
 

?>  ��.02.05 +8A;5==K5 <5B>4K 
1. �0: ?@54AB02;ONBAO 25I5AB25==K5 G8A;0 2 ?0<OB8 :><?LNB5@0 (D>@<0B IEEE 754)? 

+B> B0:>5 <0H8==K9 M?A8;>=, <0H8==K9 =>;L 8 :0: >=8 >3@0=8G820NB B>G=>ABL 2KG8A;5=89? 
2. �09B5 AB@>385 >?@545;5=8O 01A>;NB=>9 8 >B=>A8B5;L=>9 ?>3@5H=>AB8. � :0:8E 

?@0:B8G5A:8E A8BC0F8OE >B=>A8B5;L=0O ?>3@5H=>ABL O2;O5BAO 1>;55 8=D>@<0B82=>9 
E0@0:B5@8AB8:>9, G5< 01A>;NB=0O? 

3. +B> B0:>5 25@=K5, A><=8B5;L=K5 8 7=0G0I85 F8D@K? �0: ?> 8725AB=>9 01A>;NB=>9 
?>3@5H=>AB8 @57C;LB0B0 >?@545;8BL :>;8G5AB2> 25@=KE 7=0:>2 2 53> 45AOB8G=>9 70?8A8? 
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4. �0: ?>3@5H=>AB8 8AE>4=KE 40==KE @0A?@>AB@0=ONBAO ?@8 2K?>;=5=88 107>2KE 
0@8D<5B8G5A:8E >?5@0F89? "1JOA=8B5, ?>G5<C 2KG8B0=85 42CE 1;87:8E ?> 25;8G8=5 G8A5; 
AG8B05BAO G8A;5==> =5CAB>9G82>9 >?5@0F859 8 :0: 5ё 871530BL. 

5. �0: >F5=8205BAO ?>3@5H=>ABL 7=0G5=8O DC=:F88 =5A:>;L:8E ?5@5<5==KE, 5A;8 
8725AB=K ?>3@5H=>AB8 5ё 0@3C<5=B>2? #@82548B5 D>@<C;C G5@57 G0AB=K5 ?@>872>4=K5 8 
>1JOA=8B5 5ё 35><5B@8G5A:89 A<KA;. 

6. +B> 7=0G8B «>B45;8BL :>@5=L» =5;8=59=>3> C@02=5=8O? �0:85 4>AB0B>G=K5 CA;>28O 
B5>@5<K > ACI5AB2>20=88 8 548=AB25==>AB8 :>@=O =0 >B@57:5 2K 7=05B5? 

7. "?8H8B5 0;3>@8B< <5B>40 ?>;>28==>3> 45;5=8O (18A5:F88). �0:>20 53> A:>@>ABL 
AE>48<>AB8, 0?@8>@=0O >F5=:0 ?>3@5H=>AB8 8 2 :0:8E A;CG0OE 53> ?@8<5=5=85 =081>;55 
>?@0240=>? 

8. � Gё< 70:;NG05BAO ACBL <5B>40 ?@>AB>9 8B5@0F88 4;O @5H5=8O C@02=5=8O f(x)=0? 
�0: ?@5>1@07>20BL 8AE>4=>5 C@02=5=85 : 284C x = φ(x) 8 :0:>5 CA;>285 =0 |φ'(x)| 30@0=B8@C5B 
AE>48<>ABL 8B5@0F8>==>3> ?@>F5AA0? 

9. %@02=8B5 35><5B@8G5A:CN 8=B5@?@5B0F8N <5B>40 E>@4 8 <5B>40 :0A0B5;L=KE 
(!LNB>=0). � :0:8E A;CG0OE <5B>4 !LNB>=0 <>65B @0AE>48BLAO, 4020BL :><?;5:A=K5 7=0G5=8O 8;8 
?>?040BL 2 B>G:C ?5@53810? 

10. "1JOA=8B5 845N :><18=8@>20==>3> <5B>40 E>@4 8 :0A0B5;L=KE. �0: >4=>2@5<5==>5 
8A?>;L7>20=85 42CE ?@81;865=89 (A @07=KE AB>@>= >B :>@=O) ?>2KH05B =04ё6=>ABL 8 A:>@>ABL 
AE>48<>AB8 ?> A@02=5=8N A >B45;L=K<8 <5B>40<8? 

11. "?8H8B5 0;3>@8B< <5B>40 �0CAA0 4;O @5H5=8O A8AB5< ;8=59=KE 0;351@08G5A:8E 
C@02=5=89. � Gё< @07=8F0 <564C ?@O<K< 8 >1@0B=K< E>4><, 8 :0: ?@8<5=O5BAO 2K1>@ 3;02=>3> 
M;5<5=B0 4;O ?>2KH5=8O CAB>9G82>AB8? 

12. �0: A ?><>ILN <>48D8:0F88 <5B>40 �0CAA0 2KG8A;8BL >?@545;8B5;L <0B@8FK 8 
=09B8 >1@0B=CN <0B@8FC? �0:>20 2KG8A;8B5;L=0O A;>6=>ABL MB8E >?5@0F89 8 2 :0:8E A;CG0OE 8E 
?@8<5=5=85 =5F5;5A>>1@07=>? 

13. � Gё< ?@8=F8?80;L=>5 @07;8G85 <564C ?@O<K<8 (�0CAA) 8 8B5@0F8>==K<8 
<5B>40<8 @5H5=8O %��'? #@8 :0:8E @07<5@0E A8AB5< 8 AB@C:BC@5 <0B@8F 8B5@0F8>==K5 <5B>4K 
AB0=>2OBAO ?@54?>GB8B5;L=55? 

14. "?8H8B5 <5B>4 ?@>AB>9 8B5@0F88 (/:>18) 4;O %��'. �0:>5 4>AB0B>G=>5 CA;>285 
AE>48<>AB8 (=0?@8<5@, AB@>3>5 4803>=0;L=>5 ?@5>1;040=85) =5>1E>48<> 2K?>;=OBL 4;O 
30@0=B8@>20==>3> ?>;CG5=8O @5H5=8O? 

15. +5< <5B>4 �5945;O >B;8G05BAO >B <5B>40 /:>18? �0: 8A?>;L7>20=85 C65 
2KG8A;5==KE =0 B5:CI59 8B5@0F88 :><?>=5=B 25:B>@0 2;8O5B =0 A:>@>ABL AE>48<>AB8, @0AE>4 
?0<OB8 8 ?0@0;;5;87C5<>ABL? 

16. �0: >F5=8205BAO A:>@>ABL AE>48<>AB8 8B5@0F8>==KE ?@>F5AA>2? +B> B0:>5 
A?5:B@0;L=K9 @048CA <0B@8FK ?5@5E>40 8 :0: >= A2O70= A ?>@O4:>< ;8=59=>9 AE>48<>AB8 
<5B>4>2? 

17. � Gё< 70:;NG05BAO :;0AA8G5A:0O 7040G0 8=B5@?>;OF88? %D>@<C;8@C9B5 B5>@5<C > 
ACI5AB2>20=88 8 548=AB25==>AB8 8=B5@?>;OF8>==>3> <=>3>G;5=0 AB5?5=8 n 4;O n+1 C7;0. 

18. "1JOA=8B5 AB@C:BC@C 8=B5@?>;OF8>==>3> <=>3>G;5=0 �03@0=60. � :0:8E A;CG0OE 
53> 2KG8A;8B5;L=0O @50;870F8O AB0=>28BAO =5C4>1=>9 (=0?@8<5@, ?@8 4>102;5=88 =>2KE C7;>2) 8 
?>G5<C? 

19. �0: AB@>OBAO 8=B5@?>;OF8>==K5 D>@<C;K !LNB>=0 (4;O @02=>>BAB>OI8E 8 
=5@02=>>BAB>OI8E C7;>2)? �0:>5 0@E8B5:BC@=>5 ?@58<CI5AB2> >=8 40NB ?@8 ?>A;54>20B5;L=>< 
=0@0I820=88 AB5?5=8 <=>3>G;5=0? 

20. +B> B0:>5 8=B5@?>;OF8>==K9 A?;09= 8 70G5< >= 70<5=O5B 2KA>:>AB5?5==K5 
<=>3>G;5=K? "1JOA=8B5 845N :C18G5A:>3> A?;09=0, CA;>28O =5?@5@K2=>AB8 ?@>872>4=KE 8 :0: 
>= ?>402;O5B >AF8;;OF88 (D5=><5= $C=35). 

21. +5< M:AB@0?>;OF8O ?@8=F8?80;L=> >B;8G05BAO >B 8=B5@?>;OF88? �0:85 @8A:8 
(=5CAB>9G82>ABL, ;028=>>1@07=>5 =0:>?;5=85 ?>3@5H=>AB8) A>?@>2>640NB M:AB@0?>;OF8N 70 
?@545;K C7;>2 8 :0: 8E <>6=> <8=8<878@>20BL? 
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22. � Gё< 70:;NG05BAO 845O :204@0BC@=KE D>@<C; !LNB>=0-�>B5A0? #@82548B5 
D>@<C;K A@54=8E ?@O<>C3>;L=8:>2, B@0?5F89 8 %8<?A>=0, >1JOA=82 8E 35><5B@8G5A:89 A<KA; 8 
?>@O4>: B>G=>AB8. 

23. "?8H8B5 ?@8=F8? ?>AB@>5=8O :204@0BC@=>9 D>@<C;K �0CAA0. #>G5<C >?B8<0;L=K9 
2K1>@ C7;>2 (:>@=8 >@B>3>=0;L=KE <=>3>G;5=>2) ?>72>;O5B 4>AB8GL B>G=>AB8 AB5?5=8 2n+1 ?@8 n 
C7;0E? 

24. %@02=8B5 <5B>4K G8A;5==>3> 8=B53@8@>20=8O ?> B>G=>AB8, 2KG8A;8B5;L=>9 
AB>8<>AB8 8 CAB>9G82>AB8 : HC<0< 2 ?>4K=B53@0;L=>9 DC=:F88. �0: 2K1@0BL <5B>4 2 
7028A8<>AB8 >B 3;04:>AB8 DC=:F88 8 B@51C5<>9 B>G=>AB8? 

25. �0: >F5=8205BAO ?>3@5H=>ABL G8A;5==>3> 8=B53@8@>20=8O =0 ?@0:B8:5? "1JOA=8B5 
?@028;> $C=35 4;O 02B><0B8G5A:>3> 2K1>@0 H030 8 040?B82=>3> 87<5;LG5=8O A5B:8. 

26. "?8H8B5 <5B>4 Э9;5@0 4;O @5H5=8O 7040G8 �>H8. �0:>2 53> ?>@O4>: B>G=>AB8, 
?>G5<C >= AG8B05BAO <5B>4>< ?5@2>3> ?>@O4:0 8 2 :0:8E 8=65=5@=KE 7040G0E 53> ?@8<5=5=85 
4>?CAB8<>? 

27. � Gё< 70:;NG05BAO «CB>G=ё==0O AE5<0 Э9;5@0» (<5B>4 Э9;5@0-�>H8 / 
<>48D8F8@>20==K9 Э9;5@)? �0: 8A?>;L7>20=85 ?@>3=>70 8 :>@@5:F88 =0 ?@><56CB>G=>9 B>G:5 
?>2KH05B ?>@O4>: B>G=>AB8 4> 2B>@>3>? 

28. "1JOA=8B5 AB@C:BC@C :;0AA8G5A:>3> <5B>40 $C=353�CBB0 4-3> ?>@O4:0. #>G5<C >= 
O2;O5BAO >B@0A;52K< AB0=40@B>< 4;O =56ёAB:8E "�', :0:>20 53> 2KG8A;8B5;L=0O AB>8<>ABL =0 
H03 8 :0: :>=B@>;8@C5BAO ;>:0;L=0O ?>3@5H=>ABL? 

29. %@02=8B5 <5B>4K <8=8<870F88 DC=:F88 >4=>9 ?5@5<5==>9 (48E>B><8O, 7>;>B>5 
A5G5=85) 8 <5B>4K 4;O 42CE ?5@5<5==KE (?>:>>@48=0B=K9 A?CA:, =08A:>@59H89 
A?CA:/3@0485=B=K9). �0:85 D0:B>@K (=0;8G85 ?@>872>4=KE, 2K?C:;>ABL, @5;L5D ?>25@E=>AB8) 
>?@545;ONB 2K1>@ 0;3>@8B<0? 

30. �0: >1>A=>20==> 2K1@0BL G8A;5==K9 <5B>4 4;O ?@8:;04=>9 7040G8? "?8H8B5 
0;3>@8B< ?@8=OB8O @5H5=8O: >B 0=0;870 CA;>289 (3;04:>ABL, @07<5@=>ABL, 6ёAB:>ABL, B@51>20=8O : 
B>G=>AB8/A:>@>AB8) 4> 25@8D8:0F88 @57C;LB0B>2 8 >F5=:8 2KG8A;8B5;L=>9 CAB>9G82>AB8. 
 

?>  ��.02.06 �57>?0A=>ABL ?@>3@0<<=>3> >15A?5G5=8O 
1. +B> B0:>5 :815@157>?0A=>ABL 2 :>=B5:AB5 @07@01>B:8 #"? "1JOA=8B5 B@804C 

157>?0A=>AB8 CIA (Confidentiality, Integrity, Availability) 8 ?@82548B5 ?@8<5@K =0@CH5=89 :064>3> 
:><?>=5=B0 2 @50;L=KE ?@8;>65=8OE. 

2. �0:85 >A=>2=K5 :;0AAK CO728<>AB59 #" 2K 7=05B5 (?5@5?>;=5=85 1CD5@0, 8=J5:F88, 
=5?@028;L=0O >1@01>B:0 02B>@870F88 8 4@.)? �0: CO728<>AB8 2>7=8:0NB =0 @07=KE MB0?0E 
687=5==>3> F8:;0 @07@01>B:8 (SDLC)? 

3. +B> B0:>5 <>45;L C3@>7 (threat model) 8 70G5< >=0 =C6=0? "?8H8B5 MB0?K 
?>AB@>5=8O <>45;8 C3@>7: 845=B8D8:0F8O 0:B82>2, >?@545;5=85 3@0=8F A8AB5<K, 2KO2;5=85 C3@>7, 
>F5=:0 @8A:>2, 2K1>@ :>=B@<5@. 

4. �0: ?@>2>48BAO :0G5AB25==K9 8 :>;8G5AB25==K9 0=0;87 @8A:>2? "1JOA=8B5 
D>@<C;C Risk = Likelihood × Impact, <5B>4K >F5=:8 (FAIR, DREAD, STRIDE) 8 :0: @57C;LB0BK 
2;8ONB =0 ?@8>@8B870F8N 8A?@02;5=89. 

5. � Gё< @07=8F0 <564C CO728<>ABLN (vulnerability), C3@>7>9 (threat) 8 8=F845=B>< 
(incident)? #@82548B5 ?@8<5@ F5?>G:8: CO728<>ABL → M:A?;C0B0F8O → 8=F845=B → ?>A;54AB28O 8 
>?8H8B5 @>;L @07@01>BG8:0 =0 :064>< MB0?5. 

6. +B> ?@54AB02;O5B A>1>9 ?@>5:B OWASP 8 :0: 8A?>;L7C5BAO @59B8=3 OWASP Top 10? 
!07>28B5 B5:CI85 :@8B8G5A:85 :0B53>@88 CO728<>AB59 8 >1JOA=8B5, ?>G5<C >=8 >AB0NBAO 
0:BC0;L=K<8 =5A<>B@O =0 8725AB=>ABL. 

7. "?8H8B5 <5E0=87< 8 ?>A;54AB28O 8=J5:F8>==KE 0B0: (SQLi, NoSQLi, Command 
Injection). �0:85 ?@0:B8:8 70I8Iё==>3> :>48@>20=8O (?0@0<5B@87>20==K5 70?@>AK, ORM, 
20;840F8O, ?@8=F8? =08<5=LH8E ?@828;5389) ?@54>B2@0I0NB MB8 CO728<>AB8? 

8. +B> B0:>5 <56A09B>2K9 A:@8?B8=3 (XSS) 8 :0:85 53> B8?K 2K 7=05B5 (>B@06ё==K9, 
E@0=8<K9, DOM-based)? �0: :>=B5:AB=>-7028A8<>5 M:@0=8@>20=85, Content Security Policy (CSP) 8 
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157>?0A=K5 D@59<2>@:8 A=860NB @8A: XSS? 
9. � Gё< ACBL CO728<>AB59 =0@CH5==>3> :>=B@>;O 4>ABC?0 (Broken Access Control)? �0: 

@50;87>20BL =04ё6=CN ?@>25@:C ?@02 =0 C@>2=5 187=5A-;>38:8, <0@H@CB870F88 8 4>ABC?0 : 
40==K<, 871530O @0A?@>AB@0=ё==KE >H81>:? 

10. �0:85 @8A:8 =5AёB 8A?>;L7>20=85 :><?>=5=B>2 A 8725AB=K<8 CO728<>ABO<8 
(A06:2021)? �0: =0AB@>8BL 02B><0B8G5A:89 <>=8B>@8=3 7028A8<>AB59 (SCA-8=AB@C<5=BK), 
C?@02;5=85 25@A8O<8 8 M:AB@5==>5 >1=>2;5=85 2 ?@>40:H5=5? 

11. � Gё< DC=40<5=B0;L=0O @07=8F0 <564C 0CB5=B8D8:0F859, 02B>@870F859 8 CGёB>< 
(accounting)? �0: MB8 B@8 :><?>=5=B0 2708<>459AB2CNB 2 A8AB5<5 :>=B@>;O 4>ABC?0? 

12. �0:85 B@51>20=8O ?@54JO2;ONBAO : 157>?0A=><C E@0=5=8N ?0@>;59? "1JOA=8B5 
?@8=F8? E5H8@>20=8O A A>;LN, @01>BC 040?B82=KE 0;3>@8B<>2 (bcrypt, Argon2, scrypt) 8 
=5>1E>48<>ABL =0AB@>9:8 AB>8<>AB8 2KG8A;5=8O. 

13. %@02=8B5 ?>4E>4K : C?@02;5=8N A5AA8O<8: A5@25@=K5 A5AA88, JWT, opaque tokens. 
�0:85 ?@58<CI5AB20 8 @8A:8 =5AёB :064K9 ?>4E>4 A B>G:8 7@5=8O <0AHB018@C5<>AB8, >B7K20 
B>:5=>2 8 70I8BK >B :@068? 

14. �0: @50;87>20BL 157>?0A=CN <=>3>D0:B>@=CN 0CB5=B8D8:0F8N (MFA)? �0:85 
D0:B>@K 2K 7=05B5 (7=0=85, 2;045=85, 18><5B@8O), :0: 70I8B8BL ?@>F5AA @538AB@0F88 CAB@>9AB2 8 
2>AAB0=>28BL 4>ABC? ?@8 ?>B5@5 D0:B>@0? 

15. +B> B0:>5 ?@8=F8? =08<5=LH8E ?@828;5389 (PoLP) 8 :0: >= ?@8<5=O5BAO ?@8 
?@>5:B8@>20=88 @>;52>9 (RBAC) 8 0B@81CB=>9 (ABAC) <>45;59 02B>@870F88? #@82548B5 ?@8<5@ 
MA:0;0F88 ?@828;5389 ?@8 =0@CH5=88 MB>3> ?@8=F8?0. 

16. � Gё< @07=8F0 <564C A8<<5B@8G=K< 8 0A8<<5B@8G=K< H8D@>20=85<? #@82548B5 
?@8<5@K 0;3>@8B<>2 (AES, ChaCha20, RSA, ECC), 8E B8?8G=K5 ?0@0<5B@K 8 AF5=0@88 
?@8<5=5=8O 2 ?@8:;04=>9 @07@01>B:5. 

17. �0G5< =C6=K :@8?B>3@0D8G5A:85 E5H-DC=:F88 8 :>4K 0CB5=B8D8:0F88 A>>1I5=89 
(MAC, HMAC)? �0: >B;8G8BL E5H >B H8D@0, :>340 ?@8<5=OBL :064K9 <5E0=87< 8 ?>G5<C =5;L7O 
8A?>;L7>20BL >1KG=K9 E5H 4;O 70I8BK ?0@>;59? 

18. +B> B0:>5 25:B>@ 8=8F80;870F88 (IV) 8 nonce? #>G5<C 8E ?>2B>@=>5 8A?>;L7>20=85 
A >4=8< :;NG>< ;><05B 157>?0A=>ABL @568<>2 H8D@>20=8O (CBC, GCM) 8 :0: 35=5@8@>20BL 8E 
:@8?B>3@0D8G5A:8 AB>9:8< A?>A>1><? 

19. �0: ?@028;L=> C?@02;OBL :@8?B>3@0D8G5A:8<8 :;NG0<8 2 ?@8;>65=88? "?8H8B5 
687=5==K9 F8:; :;NG0: 35=5@0F8O, E@0=5=85 (HSM, KMS, env-variables), @>B0F8O, >B7K2, 
0@E828@>20=85 8 C=8GB>65=85. 

20. �0:85 B8?8G=K5 >H81:8 @07@01>BG8:>2 ?@8 8A?>;L7>20=88 :@8?B>181;8>B5: 2K 
7=05B5 (A0<>?8A=K5 0;3>@8B<K, ECB-@568<, E0@4:>4 :;NG59, 83=>@8@>20=85 0CB5=B8D8:0F88 
H8D@>B5:AB0)? �0: 8E ?@54>B2@0B8BL G5@57 code review 8 AB0B8G5A:89 0=0;87? 

21. "?8H8B5 ?@>F5AA CAB0=>2;5=8O 70I8Iё==>3> A>548=5=8O ?> TLS 1.3. �0:85 MB0?K 
@C:>?>60B8O >15A?5G820NB 0CB5=B8D8:0F8N A5@25@0/:;85=B0, A>3;0A>20=85 H8D@>2 8 2K@01>B:C 
A50=A>2>3> :;NG0? 

22. � Gё< @07=8F0 <564C H8D@>20=85< 40==KE 2 ?>:>5 (at rest), 2 ?5@540G5 (in transit) 8 
2 8A?>;L7>20=88 (in use)? #@82548B5 ?@8<5@K B5E=>;>389 4;O :064>3> A>AB>O=8O (TDE, TLS, 
confidential computing) 8 8E :><18=0F88. 

23. �0: @01>B0NB ?@>B>:>;K 0CB5=B8D8F8@>20==>3> H8D@>20=8O (AEAD), =0?@8<5@ 
AES-GCM 8;8 ChaCha20-Poly1305? #>G5<C 206=> ?@>25@OBL B53 0CB5=B8D8:0F88 ?5@54 
@0AH8D@>2:>9 8 :0:85 0B0:8 ?@54>B2@0I05B MB>B ?>@O4>:? 

24. +B> B0:>5 ?@O<0O A5:@5B=>ABL (Forward Secrecy) 8 ?>G5<C >=0 :@8B8G=0 4;O 
4>;3>A@>G=>9 70I8BK ?5@5?8A:8? �0: 5ё >15A?5G820NB MD5<5@=K5 :;NG8 2 ?@>B>:>;0E (DHE, 
ECDHE) 8 :0:85 :><?@><8AAK ?> ?@>872>48B5;L=>AB8 MB> 2;5GёB? 

25. �0:85 4>?>;=8B5;L=K5 B@51>20=8O ?@54JO2;ONBAO : :@8?B>3@0D88 2 <>18;L=KE 
?@8;>65=8OE (iOS/Android)? �0: 70I8B8BL :;NG8 >B 872;5G5=8O (Keychain, Keystore, Secure 
Enclave), >1=0@C68BL @CB/4659;1@59: 8 ?@54>B2@0B8BL >B;04:C? 

26. �0: >15A?5G8BL 157>?0A=>ABL :@8?B>>?5@0F89 2 251-?@8;>65=8OE? "?8H8B5 @>;L 
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Web Crypto API, =5>1E>48<>ABL 70I8BK >B XSS 4;O 4>ABC?0 : :;NG0<, 8 ?>G5<C :@8?B>3@0D8O =0 
:;85=B5 =5 70<5=O5B 70I8BC =0 A5@25@5. 

27. �0:85 >A>15==>AB8 :@8?B>3@0D88 2 >1;0G=KE A@540E (AWS KMS, Azure Key Vault, 
GCP KMS)? �0: @50;87>20BL H8D@>20=85 =0 AB>@>=5 :;85=B0 (client-side encryption) 8 @0745;8BL 
>B25BAB25==>ABL <564C ?@>20945@>< 8 @07@01>BG8:><? 

28. +B> B0:>5 C?@02;5=85 A5:@5B0<8 (secrets management) 2 @0A?@545;ё==KE A8AB5<0E? 
%@02=8B5 ?>4E>4K: ?5@5<5==K5 >:@C65=8O, vault-A5@28AK, sidecar-035=BK 4 ?> 157>?0A=>AB8, 
C4>1AB2C @072ё@BK20=8O 8 0C48BC. 

29. �0:85 ?@8=F8?K 157>?0A=>3> ?@>5:B8@>20=8O 0@E8B5:BC@K 2K 7=05B5 (70I8B0 ?> 
C<>;G0=8N, <8=8<870F8O ?>25@E=>AB8 0B0:8, MH5;>=8@>20==0O 70I8B0, 157>?0A=K5 C<>;G0=8O)? 
�0: >=8 ?@8<5=ONBAO =0 C@>2=5 <8:@>A5@28A>2, API-H;N7>2 8 107 40==KE? 

30. �0: ?>AB@>8BL ?@>F5AA 157>?0A=>9 @07@01>B:8 (Secure SDLC) 2 :><0=45? "?8H8B5 
8=B53@0F8N threat modeling, SAST/DAST-A:0=8@>20=8O, 7028A8<>3> <>=8B>@8=30, ?5=B5AB>2 8 
@5038@>20=8O =0 8=F845=BK 2 CI/CD-:>=2595@. 

 
�D<F9D<< BJ9A><: 
"F@9F>4 «5»: >B25B ?>;=K9 8 ?@028;L=K9 =0 >A=>20=88 87CG5==KE B5>@89; <0B5@80; 

87;>65= 2 >?@545;5==>9 ;>38G5A:>9 ?>A;54>20B5;L=>AB8, ;8B5@0BC@=K< O7K:><. "B25B 
A0<>AB>OB5;L=K9. 

"F@9F>4 «4»: >B25B ?>;=K9 8 ?@028;L=K9 =0 >A=>20=88 87CG5==KE B5>@89; <0B5@80; 
87;>65= 2 >?@545;5==>9 ;>38G5A:>9 ?>A;54>20B5;L=>AB8, ?@8 MB>< 4>?CI5=K 425-B@8 
=5ACI5AB25==K5 >H81:8, 8A?@02;5==K5 ?> B@51>20=8N ?@5?>4020B5;O. 

"F@9F>4 «3»: >B25B ?>;=K9, => ?@8 MB>< 4>?CI5=0 ACI5AB25==0O >H81:0, 8;8 =5?>;=K9, 
=5A2O7=K9. 

 
(BA8 F9EFB6OI ;484A<= 

?>  ��.02.01 $07@01>B:0 ?@>3@0<<=KE <>4C;59 
&<C 1: "8<A CD46<?PAO= BF69F (6O5BD <; 4 64D<4AFB6) 

1. �4>B= CD<AJ<C @B8G?PAB= 4DI<F9>FGDO FD95G9F, KFB5O >4:8O= @B8G?P D9L4? B8AG 
>BA>D9FAGR ;484KG?  
�) %;010O A2O70==>ABL  
�)  >=>;8B=>ABL 
�) �KA>:0O A2O7=>ABL (High Cohesion)  
�) #>;8<>@D87<  
2. �4>4S >B??9>J<S 6 5B?PL<AEF69 ""#-S;O>B6 74D4AF<DG9F CBDS8B> 6EF46>< 
Q?9@9AFB6 < CB;6B?S9F B5D4M4FPES > A<@ CB <A89>EG?  
�) HashSet  
�) List / ArrayList  
�) Dictionary / Map  
�) Queue  
3. �4>B= D9:<@ BF>DOF<S H4=?4 CB;6B?S9F K<F4FP 84AAO9, AB ;4CD9M49F ;4C<EP?  
�) r (read)  
�) w (write) 
�) a (append)  
�) x (create new)  
4. �?RK96B9 E?B6B, >BFBDB9 CD<BEF4A46?<649F 6OCB?A9A<9 4E<AIDBAAB7B @9FB84 8B 
;469DL9A<S B:<849@B= ;484K<, A9 5?B><DGS UI-CBFB> CB?ABEFPR:  
�) async  
�) await  
�) yield  
�) task  
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5. �4>4S 4E<@CFBF<K9E>4S E?B:ABEFP EBBF69FEF6G9F ?<A9=AB@G CB<E>G 6 
A9BFEBDF<DB64AAB@ @4EE<69 6 IG8L9@ E?GK49?  
�) O(1)  
�) O(log n)  
�) O(n) �)  
O(n²)  
6. � >4>B= EFDG>FGD9 84AAOI 6EF46>4 Q?9@9AF4 CDB<EIB8<F 6 >BA9J, 4 G84?9A<9 — <; 
A4K4?4 (FIFO)? �)  
%B5: �)  
"G5@54L  
�) %2O7=K9 A?8A>:  
�) �5@52>  
7. �?7BD<F@ CB<E>4 >D4FK4=L97B CGF< 6B 6;69L9AAB@ 7D4H9 E A9BFD<J4F9?PAO@< 
69E4@< Dё59D:  
�) #>8A: 2 3;C18=C (DFS)  
�) �;3>@8B< �@0A:0;0 
�) &>?>;>38G5A:0O A>@B8@>2:0  
�) �;3>@8B< �59:AB@K  
8. �4>B= @9FB8 D4;D9L9A<S >B??<;<= <ECB?P;G9F J9CBK>G E6S;4AAOI EC<E>B6 6 >4:8B= 
SK9=>9 I9L-F45?<JO?  
�) "B:@KB0O 04@5A0F8O  
�)  5B>4 F5?>G5: (Chaining)  
�) �2>9=>5 E5H8@>20=85  
�) $5E5H8@>20=85  
9. �?7BD<F@ CB<E>4 CB8EFDB><, <ECB?P;GRM<= CD9H<>E-HGA>J<R 8?S QHH9>F<6AB7B 
CDBCGE>4 A9EB6C484RM<I E<@6B?B6:  
�) �=CB0- >@@8A0-#@0BB0 (KMP)  
�) !082=K9 
�) �>95@0- C@0  
�) $018=0-�0@?0  
10. � @4>E<@4?PAB= >GK9 (Max-Heap) DB8<F9?PE><= G;9? 6E9784:  
�)  5=LH5 8;8 @025= 4>G5@=8<  
�) �>;LH5 8;8 @025= 4>G5@=8<  
�) $025= AC<<5 4>G5@=8E  
�) !5 8<55B >B=>H5=8O : 4>G5@=8<  
11. �4>B= CD<AJ<C 59;BC4EABEF< CD98CB?4749F CD98BEF46?9A<9 @B8G?R @<A<@4?PAB 
A9B5IB8<@OI CD46 8?S 6OCB?A9A<S 97B HGA>J<=?  
�) #@8=F8? =08<5=LH8E ?@828;5389  
�) #@8=F8? <0:A8<0;L=>9 >B:@KB>AB8  
�) #@8=F8? ?>;=>3> 4>25@8O 
�) #@8=F8? 87>;OF88 A@54  
12. �4>4S UML-8<47D4@@4 <ECB?P;G9FES 8?S BFB5D4:9A<S EF4F<K9E>B= EFDG>FGDO 
E<EF9@O, 6>?RK4S >?4EEO, <I 4FD<5GFO, @9FB8O < BFABL9A<S?  
�) �803@0<<0 ?>A;54>20B5;L=>AB59  
�) �803@0<<0 @072ё@BK20=8O 
�) �803@0<<0 :;0AA>2  
�) �803@0<<0 A>AB>O=89  
13. +FB CDB<EIB8<F CD< ED454FO64A<< EB5OF<S «Click» A4 >ABC>9 6 GUI-CD<?B:9A<<?  
�) �><?LNB5@ ?5@5703@C605BAO  
�) �K7K205BAO ?@82O70==K9 >1@01>BG8: A>1KB8O (<5B>4)  
�) �0:@K205BAO ?@8;>65=85  
�) "G8I05BAO ?0<OBL  
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14. �4>B= @9I4A<;@ K4M9 6E97B <ECB?P;G9FES 8?S 59;BC4EAB7B B5AB6?9A<S Q?9@9AFB6 GUI 
<; HBAB6B7B CBFB>4?  
�) #@O<>5 87<5=5=85 A2>9AB2 :>=B@>;0  
�)  5E0=87< 48A?5BG5@0/:>=B5:AB0 A8=E@>=870F88 (Dispatcher / Invoke)  
�) #5@570?CA: ?@8;>65=8O  
�) "G8AB:0 :MH0  
15. �?7BD<F@ EBDF<DB6><, EF45<?PAO= < 74D4AF<DGRM<= E?B:ABEFP O(n log n) 84:9 6 
IG8L9@ E?GK49:  
�) �KAB@0O A>@B8@>2:0 (QuickSort)  
�) %>@B8@>2:0 ?C7K@L:><  
�) %>@B8@>2:0 A;8O=85< (MergeSort) 
�) %>@B8@>2:0 2AB02:0<8  

 
№ "F69F № "F69F 
1 � 11 � 
2 � 12 � 
3 � 13 � 
4 � 14 � 
5 � 15 � 
6 �   
7 �   
8 �   
9 �   
10 �   

 
&<C 2: !9E>B?P>B CD46<?PAOI BF69FB6 (6O5BD <; 5 64D<4AFB6) 

16. �O59D<F9 864 CD9<@GM9EF64 @B8G?PAB= 4DI<F9>FGDO:  
�) '?@>I5=85 B5AB8@>20=8O >B45;L=KE G0AB59  
�) '25;8G5=85 @07<5@0 8A?>;=O5<>3> D09;0  
�) �>7<>6=>ABL ?0@0;;5;L=>9 @07@01>B:8 @07=K<8 :><0=40<8  
�) �ёAB:0O 7028A8<>ABL >B >4=>9 ?;0BD>@<K  
17. �4><9 <; C9D9K<E?9AAOI <AEFDG@9AFB6 S6?SRFES E<EF9@4@< >BAFDB?S 69DE<=?  
�) Docker  
�) Git  
�) Jenkins  
�) SVN  
�) Figma  
18. �O59D<F9 C4FF9DAO, BFABESM<9ES > CBDB:84RM<@ (Creational):  
�) Singleton  
�) Observer  
�) Factory Method  
�) Strategy  
�) Builder  
19. �4><9 BC9D4J<< 8?S EF4F<K9E>B7B @4EE<64 <@9RF E?B:ABEFP O(1)?  
�) �>ABC? ?> 8=45:AC  
�) �AB02:0 2 =0G0;>  
�) '40;5=85 87 A5@548=K  
�) �7<5=5=85 7=0G5=8O ?> 8725AB=><C 8=45:AC  
20. �4><9 >B8<DB6>< S6?SRFES GA<69DE4?PAO@< (CB889D:<64RF E<@6B?O 5B?PL<AEF64 
S;O>B6 @<D4)?  
�) ASCII  
�) UTF-8  
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�) UTF-16  
�) KOI8-R  
�) Windows-1251  
21. �O59D<F9 69DAO9 GF69D:89A<S B 5<A4DAB@ 89D969 CB<E>4 (BST):  
�) � ;52>< ?>445@525 2A5 C7;K <5=LH5 :>@=O  
�) �>?CA:0NBAO 4C1;8:0BK 2 ;N1>< C7;5 157 >3@0=8G5=89  
�) � ?@02>< ?>445@525 2A5 C7;K 1>;LH5 :>@=O  
�) "1E>4 2 3;C18=C 2A5340 2>72@0I05B >BA>@B8@>20==K9 <0AA82  
22. �4><9 QF4CO 6IB8SF 6 CDBJ9EE CDB9>F<DB64A<S CDB7D4@@AB7B @B8G?S?  
�) %1>@ 8 0=0;87 B@51>20=89  
�) �5:><?>78F8O 7040G8  
�) !0?8A0=85 <0@:5B8=3>2>3> >BGёB0  
�) %>740=85 A?5F8D8:0F88  
�) $072ё@BK20=85 2 ?@>40:H5=5 157 B5AB>2  
23. �4><9 @9I4A<;@O BFABESFES > CB?<@BDH<;@G 6 ""#?  
�) #5@5>?@545;5=85 <5B>4>2 (Overriding)  
�) $50;870F8O 8=B5@D59A>2  
�) �A?>;L7>20=85 <>48D8:0B>@0 static  
�) #5@53@C7:0 <5B>4>2 (Overloading)  
�) !0A;54>20=85 >B sealed-:;0AA0  
24. �O59D<F9 Q?9@9AFO GCD46?9A<S, CD98A4;A4K9AAO9 8?S 66B84 F9>EFB6OI 84AAOI 
CB?P;B64F9?9@:  
�) TextBox / TextField  
�) Label �) ComboBox (2 @568<5 22>40)  
�) RadioButton  
�) PasswordBox  
25. �4><9 <AEFDG@9AFO/5<5?<BF9>< CD98A4;A4K9AO 8?S 6<;G4?<;4J<< 84AAOI 
(CBEFDB9A<S 7D4H<>B6 < 8<47D4@@)?  
�) Matplotlib  
�) Chart.js  
�) OpenCV  
�) D3.js  
�) FFmpeg  

 
№ #D46<?PAO9 64D<4AFO 
16 �, � 
17 �, � 
18 �, �, � 
19 �, � 
20 �, � 
21 �, � 
22 �, �, � 
23 �, �, � 
24 �, �, � 
25 �, �, � 

 
&<C 3: 'EF4AB6?9A<9 EBBF69FEF6<S 

26. 'EF4AB6<F9 EBBF69FEF6<9 @9:8G 4DI<F9>FGDAO@ L45?BAB@ < 97B >B@CBA9AF4@<: 
1. MVC 
2. MVVM 
3. MVP  

�)  >45;L, #@54AB02;5=85,  >45;L ?@54AB02;5=8O  
�)  >45;L, #@54AB02;5=85, �>=B@>;;5@  
�)  >45;L, #@54AB02;5=85, #@575=B5@  

27. 'EF4AB6<F9 EBBF69FEF6<9 @9:8G F<CB@ BFABL9A<S >?4EEB6 < 97B BC<E4A<9@: 
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1. !0A;54>20=85 
2. �><?>78F8O 
3. �3@530F8O 

�) "B=>H5=85 «G0ABL-F5;>5», 345 G0ABL <>65B ACI5AB2>20BL 
>B45;L=> >B F5;>3>  
�) "B=>H5=85 «O2;O5BAO» (is-a)  
�) "B=>H5=85 «G0ABL-F5;>5», 345 G0ABL =5 ACI5AB2C5B 157 
F5;>3> 

1. 'EF4AB6<F9 EBBF69FEF6<9 @9:8G @9FB8B@ ;484K< (Task) < 97B A4;A4K9A<9@: 
1. Task.Wait() 
2. Task.ContinueWith() 
3. Task.Run() 

�) �0?CA:05B 7040GC 2 D>=>2>< ?>B>:5 87 ?C;0  
�) �;>:8@C5B 2K7K20NI89 ?>B>: 4> 7025@H5=8O 7040G8  
�) �K?>;=O5B C:070==K9 :>4 ?>A;5 7025@H5=8O 8AE>4=>9 
7040G8 

1. 'EF4AB6<F9 EBBF69FEF6<9 @9:8G 4?7BD<F@B@ < 97B ED98A9= 6D9@9AAB= E?B:ABEFPR: 
1. �8=0@=K9 ?>8A: 
2. �KAB@0O A>@B8@>2:0 (QuickSort) 
3. %>@B8@>2:0 ?C7K@L:>< 

�) O(n²)  
�) O(log n)  
�) O(n log n) 

1. 'EF4AB6<F9 EBBF69FEF6<9 @9:8G EFDB>B6O@ 4?7BD<F@B@/EFDG>FGDB= < 97B 
A4;A4K9A<9@: 
1. $0AAB>O=85 �525=HB59=0 
2. �;3>@8B< $018=0-�0@?0 
3. &@80;L=>5 45@52> (Trie) 

�) #>8A: ?>4AB@>:8 A 8A?>;L7>20=85< E5H8@>20=8O  
�) �7<5@5=85 <8=8<0;L=>3> :>;8G5AB20 ?@02>: 4;O 
?@52@0I5=8O >4=>9 AB@>:8 2 4@C3CN  
�) ЭDD5:B82=>5 E@0=5=85 8 ?>8A: AB@>: A >1I8< 
?@5D8:A>< 

1. 'EF4AB6<F9 EBBF69FEF6<9 @9:8G CD<AJ<CB@ ""# < 97B BCD989?9A<9@: 
1. �=:0?AC;OF8O 
2. #>;8<>@D87< 
3. !0A;54>20=85 

�) %?>A>1=>ABL >1J5:B>2 A >48=0:>2>9 A?5F8D8:0F859 8<5BL 
@07;8G=CN @50;870F8N  
�)  5E0=87< A>740=8O =>2KE :;0AA>2 =0 >A=>25 ACI5AB2CNI8E  
�) %>:@KB85 2=CB@5==59 @50;870F88 8 70I8B0 40==KE G5@57 <5B>4K 
4>ABC?0 

1. 'EF4AB6<F9 EBBF69FEF6<9 @9:8G F<CB@ B>A4 < 97B CB6989A<9@: 
1.  >40;L=>5 >:=> 
2. !5<>40;L=>5 >:=> 
3. �80;>3>2>5 >:=> 

�) #>72>;O5B ?>;L7>20B5;N ?5@5:;NG0BLAO <564C =8< 8 
@>48B5;LA:8< >:=><  
�) �;>:8@C5B 2708<>459AB285 A @>48B5;LA:8< >:=>< 4> A2>53> 
70:@KB8O  
�) %?5F80;878@>20==>5 >:=> 4;O ?>;CG5=8O >B25B0 8;8 2K1>@0 
?0@0<5B@>2 

 
№ "F69F 
26 1-�, 2-�, 3-� 
27 1-�, 2-�, 3-� 
28 1-�, 2-�, 3-� 
29 1-�, 2-�, 3-� 
30 1-�, 2-�, 3-� 
31 1-�, 2-�, 3-� 
32 1-�, 2-�, 3-� 

 
 
&<C 4: 'EF4AB6?9A<9 CBE?98B64F9?PABEF< 

33. 'EF4AB6<F9 CD46<?PAGR CBE?98B64F9?PABEFP QF4CB6 D45BFO E ;484K9= (Task) 6 
C4D4??9?PAB@ CDB7D4@@<DB64A<<: 
1. �0?CA: 7040G8 
2. %>740=85 7040G8 (8=8F80;870F8O) 
3. "6840=85 @57C;LB0B0 / =0AB@>9:0 ?@>4>;65=8O 
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34. #>;CG5=85 @57C;LB0B0 8;8 >1@01>B:0 8A:;NG5=8O 'EF4AB6<F9 CBE?98B64F9?PABEFP 
89=EF6<= CD< B5D45BF>9 CB?P;B64F9?PE>B7B 66B84 6 GUI: 
1. �K7>2 >1@01>BG8:0 A>1KB8O 
2. �5=5@0F8O A>1KB8O (=0?@8<5@, :;8: <KH8) 
3. "1=>2;5=85 8=B5@D59A0 / <>45;8 
4. $538AB@0F8O >1@01>BG8:0 =0 M;5<5=B5 C?@02;5=8O  
1. 'EF4AB6<F9 CBE?98B64F9?PABEFP L47B6 4?7BD<F@4 �9=>EFDO: 
1. �K1>@ 25@H8=K A <8=8<0;L=K< @0AAB>O=85< 87 =5?>A5Iё==KE 
2. �=8F80;870F8O @0AAB>O=89 (0 4;O AB0@B0, ∞ 4;O >AB0;L=KE) 
3. "1=>2;5=85 @0AAB>O=89 4> A>A5459 2K1@0==>9 25@H8=K 
4. "B<5B:0 25@H8=K :0: ?>A5Iё==>9  
 

№ #D46<?PAO= CBDS8B> 
33 2 → 1 → 3 → 4 
35 4 → 2 → 1 → 3 
35 2 → 1 → 3 → 4 

 
&<C 5: �9DAB / !969DAB 
36. � L45?BA9 MVC �BAFDB??9D BF69K49F ;4 B5D45BF>G CB?P;B64F9?PE>B7B 66B84 < 

B5AB6?9A<9  B89?<.  
○ �5@=> 
○ !525@=> 
�9DAB 
37. %F4A84DFAO9 5<5?<BF9>< 6 EB6D9@9AAOI S;O>4I A9 FD95GRF S6AB7B 

CB8>?RK9A<S (import/using) C9D98 <ECB?P;B64A<9@.  
○ �5@=> 
○ !525@=> 
!969DAB 
38. #G? CBFB>B6 (Thread Pool) EB;84ёF AB6O= CBFB> 8?S >4:8B= AB6B= ;484K<, KFB 

74D4AF<DG9F @4>E<@4?PAGR CDB<;6B8<F9?PABEFP.  
○ �5@=> 
○ !525@=> 
!969DAB ("A C9D9<ECB?P;G9F EGM9EF6GRM<9 CBFB><) 
39. )9L-HGA>J<S 6E9784 8B?:A4 6B;6D4M4FP GA<>4?PAB9 ;A4K9A<9 8?S >4:8B7B 

6B;@B:AB7B >?RK4.  
○ �5@=> 
○ !525@=> 
!969DAB (�B??<;<< A9<;59:AO CD< >BA9KAB@ D4;@9D9 F45?<JO) 
40. �<A4@<K9E>B9 CDB7D4@@<DB64A<9 6E9784 D45BF49F 5OEFD99 :48AOI 4?7BD<F@B6. 
○ �5@=> 
○ !525@=> 
 !969DAB (�46<E<F BF ;484K<; �# K4EFB <@99F 5B?PL9 A4>?48AOI D4EIB8B6) 
41.  9A98:9D >B@CBAB6>< (Layout Manager) 6 GUI-HD9=@6BD>4I CB;6B?S9F 

Q?9@9AF4@ <AF9DH9=E4 46FB@4F<K9E>< 484CF<DB64FPES > <;@9A9A<R D4;@9D4 B>A4. 
○ �5@=> 
○ !525@=> 
 �9DAB 
42. �?<F9?PAO9 6OK<E?9A<S 6 GUI-CD<?B:9A<< E?98G9F 6OCB?ASFP 6 BEAB6AB@ 

(UI) CBFB>9, KFB5O <AF9DH9=E BEF464?ES BF;O6K<6O@.  
○ �5@=> 
○ !525@=> 
!969DAB (�I A9B5IB8<@B 6OABE<FP 6 HBAB6O9 CBFB>< <?< async-;484K<) 
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43.  4ELF45<DG9@BEFP CD<?B:9A<S B;A4K49F 6B;@B:ABEFP G69?<K9A<S A47DG;>< 
59; CDBCBDJ<BA4?PAB7B DBEF4 ;4FD4F <?< CBF9D< CDB<;6B8<F9?PABEF<.  

○ �5@=> 
○ !525@=> 
�9DAB 

 
№ "F69F 
36 �5@=> 
37 !525@=> 
38 !525@=> ("A C9D9<ECB?P;G9F EGM9EF6GRM<9 CBFB><) 
39 !525@=> (�B??<;<< A9<;59:AO CD< >BA9KAB@ D4;@9D9 F45?<JO) 
40 !525@=> (�46<E<F BF ;484K<; �# K4EFB <@99F 5B?PL9 A4>?48AOI D4EIB8B6) 
41 �5@=> 
42 !525@=> (�I A9B5IB8<@B 6OABE<FP 6 HBAB6O9 CBFB>< <?< async-;484K<) 
43 �5@=> 

 
&<C 6: �4CB?A9A<9 CDBCGE>4 / �D4F><= BF69F 

44. �B@4A84 6 Git, EB;84RM4S AB6GR 69F>G < ED4;G C9D9>?RK4RM4SES A4 A9ё: git 
______ <<@S_69F><> 

45. $97G?SDAB9 6OD4:9A<9 ^[A-Za-z0-9._%+-]+@[A-Za-z0-9.-]+\.[A-Z|a-z]{2,}$ 
<ECB?P;G9FES 8?S 64?<84J<< ______. 

46. "EAB6A4S <89S 8<A4@<K9E>B7B CDB7D4@@<DB64A<S — D4;5<9A<9 E?B:AB= ;484K< 
A4 ______, D9L9A<S >BFBDOI ;4CB@<A4RFES 8?S CB6FBDAB7B <ECB?P;B64A<S.  

47. �<47D4@@4 ______ CB>4;O649F H<;<K9E>GR BD74A<;4J<R CDB7D4@@AB7B 
B59EC9K9A<S 6 6<89 >B@CBA9AFB6 (5<5?<BF9>, @B8G?9=, H4=?B6) < ;46<E<@BEF9= @9:8G A<@<.  

48. �4> A4;O649FES CDBJ9EE D4;89?9A<S E?B:AB= E<EF9@O A4 5B?99 @9?><9, 
GCD46?S9@O9 < BFABE<F9?PAB A9;46<E<@O9 K4EF<?  

49. �4> A4;O649FES E<FG4J<S, >B784 D9>GDE<6A4S HGA>J<S 6O;O649F E4@G E95S 
59E>BA9KAB <;-;4 BFEGFEF6<S GE?B6<S BEF4AB6><?  

50. �4>B9 D97G?SDAB9 6OD4:9A<9 CDB69DS9F, KFB EFDB>4 EBEFB<F DB6AB <; 6 J<HD 
(A4CD<@9D, CBKFB6O= <A89>E)? 
№ "F69F 
44 checkout -b (4>?CA:05BAO B0:65 switch -c) 
45 email (M;5:B@>==>9 ?>GBK) 
46 ?5@5:@K20NI85AO ?>47040G8 (8BCGE>49FES CDBEFB CB8;484K<) 
47 �><?>=5=B>2 

 
^[A-Za-z0-9._%+-]+@[A-Za-z0-9.-]+\.[A-Z|a-z]{2,}$ 
$0715@ё<, :0: @01>B05B MB> @53C;O@=>5 2K@065=85 4 ?> G0ABO<: 
^ 4 >1>7=0G05B =0G0;> AB@>:8. �0@0=B8@C5B, GB> ?@>25@:0 =0G8=05BAO A A0<>3> 
?5@2>3> A8<2>;0. 
[A-Za-z0-9._%+-]+ 4 >?8AK205B ;>:0;L=CN G0ABL 04@5A0 (4> A8<2>;0 @): 
[A-Za-z0-9] 4 ;0B8=A:85 1C:2K (25@E=53> 8 =86=53> @538AB@0) 8 F8D@K; 
._%+- 4 @07@5Hё==K5 A?5F80;L=K5 A8<2>;K: B>G:0, ?>4Gё@:820=85, ?@>F5=B, ?;NA, 
45D8A; 
+ 4 :20=B8D8:0B>@, >7=0G0NI89 «>48= 8;8 1>;55» ?>2B>@5=89. &> 5ABL ;>:0;L=0O 
G0ABL =5 <>65B 1KBL ?CAB>9. 
@ 4 >1O70B5;L=K9 A8<2>;, @0745;ONI89 ;>:0;L=CN G0ABL 8 4><5=. 
[A-Za-z0-9.-]+ 4 >?8AK205B 8<O 4><5=0 (?>A;5 @, => 4> ?>A;54=59 B>G:8): 
[A-Za-z0-9] 4 ;0B8=A:85 1C:2K 8 F8D@K; 
 
.- 4 B>G:0 8 45D8A (4>?CAB8<K 2=CB@8 4><5==>3> 8<5=8); 
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+ 4 A=>20 >7=0G05B «>48= 8;8 1>;55» A8<2>;>2. 
\. 4 M:@0=8@>20==0O B>G:0. %>>B25BAB2C5B ;8B5@0;L=>9 B>G:5 ?5@54 4><5=>< 
25@E=53> C@>2=O (=0?@8<5@, ?5@54 com, org). �57 M:@0=8@>20=8O B>G:0 >7=0G0;0 1K 
«;N1>9 A8<2>;», GB> =54>?CAB8<>. 
[A-Z|a-z]{2,} 4 4><5= 25@E=53> C@>2=O (TLD): 
[A-Z|a-z] 4 ;0B8=A:85 1C:2K (2 2K@065=88 8A?>;L7>20= |, GB> B5E=8G5A:8 
=5:>@@5:B=> 4;O :;0AA0 A8<2>;>2; ?@028;L=55 1K;> 1K [A-Za-z]); 
{2,} 4 >7=0G05B «420 8;8 1>;55» A8<2>;>2. ЭB> A>>B25BAB2C5B @50;L=K< TLD, 
:>B>@K5 8<5NB <8=8<C< 2 1C:2K (com, ru, info 8 B. 4.). 
$ 4 >1>7=0G05B :>=5F AB@>:8. �0@0=B8@C5B, GB> ?>A;5 TLD =5B =8:0:8E 4@C38E 
A8<2>;>2. 

48 �5:><?>78F8O 
49 �5A:>=5G=0O @5:C@A8O (<?< C9D9CB?A9A<9 EF9>4) 
50 ^\d{6}$ 

"5NSEA9A<9 
� QFB@ 6OD4:9A<<:  
\d - >1>7=0G05B ;N1CN F8D@C. 
{6}` - C:07K205B, GB> F8D@ 4>;6=> 1KBL H5ABL. 
�OD4:9A<9 ;4C<E4AB @9:8G E<@6B?4@< / < $/, 789: 
^ - C:07K205B =0 =0G0;> AB@>:8; 
$ - C:07K205B =0 :>=5F AB@>:8. 

 
?>  ��.02.02 "ACI5AB2;5=85 8=B53@0F88 ?@>3@0<<=KE <>4C;59 
&<C 1: "8<A CD46<?PAO= BF69F (6O5BD <; 4 64D<4AFB6) 

1. �4>B= HTTP-@9FB8 S6?S9FES <89@CBF9AFAO@ < <ECB?P;G9FES 8?S CB?AB7B B5AB6?9A<S 
D9EGDE4?  
�) POST  
�) PUT  
�) PATCH  
�) DELETE  
2. �B8 EBEFBSA<S HTTP 201 Created 6B;6D4M49FES E9D69DB@ 6 BF69F A4:  
�) 'A?5H=K9 GET-70?@>A  
�) "H81:C 0CB5=B8D8:0F88 
�) 'A?5H=>5 A>740=85 =>2>3> @5AC@A0  
�) #5@5=0?@02;5=85 =0 4@C3>9 URL  
3. �4>B= ;47B?B6B> HTTP G>4;O649F 5D4G;9DG, >4> <AF9DCD9F<DB64FP F9?B BF69F4?  
�) Accept  
�) Authorization 
�) Content-Type  
�) Host  
4. �?S BFCD46>< 84AAOI HBD@O 6@9EF9 E H4=?4@< 6 F9?9 ;4CDBE4 <ECB?P;G9FES 
>B8<DB6>4:  
�) application/json  
�) application/x-www-form-urlencoded  
�) text/plain 
�) multipart/form-data  
5. "EAB6AB9 BF?<K<9 WebSocket BF >?4EE<K9E>B7B HTTP-;4CDBE4 ;4>?RK49FES 6:  
�) �A?>;L7>20=88 B>;L:> <5B>40 GET  
�) "4=>AB>@>==59 ?5@540G5 40==KE >B A5@25@0 : :;85=BC  
�) #>AB>O==>< 42CAB>@>==5< A>548=5=88 ?>A;5 CAB0=>2:8  
�) "BACBAB288 703>;>2:>2 2 70?@>A5  
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6. �4>B= EF4A84DF 46FBD<;4J<< <ECB?P;G9F FB>9AO 6 HBD@4F9 JSON E 
>D<CFB7D4H<K9E>B= CB8C<EPR < A9 FD95G9F ID4A9A<S E9EE<< A4 E9D69D9?  
�) Session/Cookie  
�) OAuth 2.0 (Authorization Code)  
�) JWT (JSON Web Token)  
�) Basic Auth  
7. �9DF<>4?PAB9 @4ELF45<DB64A<9 CD<?B:9A<S CD98CB?4749F:  
�) �>102;5=85 =>2KE A5@25@>2 2 :;0AB5@  
�) '25;8G5=85 <>I=>AB8 ACI5AB2CNI53> A5@25@0 (CPU, RAM, SSD)  
�) $0745;5=85 <>=>;8B0 =0 <8:@>A5@28AK  
�) !03@C7>G=>5 B5AB8@>20=85 ?5@54 45?;>5<  
8. �4>B= @9I4A<;@ ;4M<FO CD98BF6D4M49F 4F4><, >B784 ;?BG@OL?9AA<> COF49FES 
6OCB?A<FP A9E4A>J<BA<DB64AAO9 89=EF6<S BF <@9A< 46FBD<;B64AAB7B CB?P;B64F9?S?  
�) )5H8@>20=85 ?0@>;59  
�) CSRF-B>:5=K  
�) �=45:A8@>20=85 ��  
�) GZIP-A60B85  
9. 'DB69AP ?B7<DB64A<S, <ECB?P;G9@O= <E>?RK<F9?PAB 8?S BF?48>< < A9 D9>B@9A8G9FES 
> 6>?RK9A<R 6 production:  
�) ERROR  
�) WARN  
�) INFO  
�) DEBUG  
10. �4>B= <AEFDG@9AF S6?S9FES EF4A84DFB@ 89-H4>FB 8?S >BAF9=A9D<;4J<< CD<?B:9A<=?  
�) VirtualBox  
�) Docker  
�) Postman  
�) Jenkins  
11. �?7BD<F@ I9L<DB64A<S C4DB?9=, EC9J<4?PAB D4;D45BF4AAO= 8?S ;4M<FO BF C9D95BD4 
< <ECB?P;GRM<= «EB?P»:  
�) MD5  
�) SHA-256  
�) bcrypt / Argon2  
�) Base64  
12. #DBH<?<DB64A<9 >B84 CB;6B?S9F:  
�) �2B><0B8G5A:8 8A?@02;OBL A8=B0:A8G5A:85 >H81:8  
�) �KO28BL «C7:85 <5AB0» ?> 2@5<5=8 2K?>;=5=8O 8 ?>B@51;5=8N ?0<OB8  
�) %35=5@8@>20BL 4>:C<5=B0F8N : API  
�) �0H8D@>20BL 8AE>4=K9 :>4  
 

№ "F69F № "F69F 
1 � 7 � 
2 � 8 � 
3 � 9 � 
4 � 10 � 
5 � 11 � 
6 � 12 � 

 
&<C 2: !9E>B?P>B CD46<?PAOI BF69FB6 (6O5BD <; 5 64D<4AFB6) 

13. �O59D<F9 HTTP-@9FB8O, >BFBDO9 !� 8B?:AO <;@9ASFP EBEFBSA<9 D9EGDE4 A4 E9D69D9:  
�) GET  
�) POST  
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�) PUT  
�) HEAD  
�) OPTIONS  
14. �4><9 <; C9D9K<E?9AAOI >B@CBA9AFB6 6IB8SF 6 EFDG>FGDG JWT-FB>9A4?  
�) Header (703>;>2>:)  
�) Payload (?>;57=0O =03@C7:0)  
�) Signature (?>4?8AL)  
�) Cookie (D09; :C:8)  
�) Session ID (845=B8D8:0B>@ A5AA88)  
15. #D9<@GM9EF64 @<>DBE9D6<EAB= 4DI<F9>FGDO C9D98 @BAB?<FAB=:  
�) !57028A8<>5 @0725@BK20=85 >B45;L=KE A5@28A>2  
�) �>7<>6=>ABL 8A?>;L7>20=8O @07=KE AB5:>2 B5E=>;>389  
�) "BACBAB285 A5B52KE 7045@65: <564C :><?>=5=B0<8  
�) '?@>I5=85 >B;04:8 @0A?@545;ё==KE B@0=70:F89  
�) �>:0;870F8O >B:07>2 (?045=85 >4=>3> A5@28A0 =5 @>=O5B 2Aё ?@8;>65=85)  
16.  9DO ;4M<FO BF XSS-4F4> (@9:E4=FB6O= E>D<CF<A7):  
�) Э:@0=8@>20=85 (escaping) 2K2>48<KE 40==KE  
�) �A?>;L7>20=85 703>;>2:0 Content-Security-Policy  
�) �0;840F8O 8 A0=8B870F8O ?>;L7>20B5;LA:>3> 22>40  
�) "B:;NG5=85 JavaScript 2 1@0C75@5 :;85=B0  
�) )@0=5=85 2A5E 40==KE 2 :C:8 A D;03>< HttpOnly  
17. %CBEB5O BCF<@<;4J<< @98?9AAOI ;4CDBEB6 > D9?SJ<BAAB= ��:  
�) %>740=85 8=45:A>2 =0 ?>;OE D8;LB@0F88 8 A>@B8@>2:8  
�) �K1>@:0 B>;L:> =5>1E>48<KE ?>;59 (SELECT id, name 2<5AB> SELECT *)  
�) �A?>;L7>20=85 LIMIT 4;O ?>AB@0=8G=>9 2K1>@:8  
�) "B:;NG5=85 <5E0=87<0 B@0=70:F89  
�) )@0=5=85 2A5E 40==KE 2 >4=>9 B01;8F5 157 A2O759  
18. �4><9 @9FD<>< >D<F<KAO 8?S @BA<FBD<A74 D45BFBECBEB5ABEF< REST API?  
�) �@5<O >B:;8:0 (Response Time)  
�) �>;8G5AB2> 70?@>A>2 2 A5:C=4C (RPS)  
�) #@>F5=B >H81>: 4xx 8 5xx  
�) �>;8G5AB2> AB@>: 2 8AE>4=>< :>45  
�) �03@C7:0 CPU 8 ?0<OB8 E>AB0  
19. �AEFDG@9AFO < CD4>F<>< CI/CD, <ECB?P;G9@O9 CD< E5BD>9 < 8BEF46>9 CD<?B:9A<S: 
�) GitLab CI / GitHub Actions  
�) Docker Compose / Kubernetes  
�) Artifacts Registry (@55AB@ >1@07>2)  
�) $CG=>5 :>?8@>20=85 D09;>2 ?> FTP  
�) �2B><0B8G5A:85 B5ABK ?5@54 45?;>5<  
 

№ #D46<?PAO9 64D<4AFO 
13 �, �, � 
14 �, �, � 
15 �, �, � 
16 �, �, � 
17 �, �, � 
18 �, �, �, � 
19 �, �, �, � 

 
&<C 3: 'EF4AB6?9A<9 EBBF69FEF6<S 

20. %BBFA9E<F9 HTTP->B8 < 97B ;A4K9A<9: 
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1. 400 
2. 401 
3. 403 
4. 502 

�) �0?@5I5=>: 4>ABC? >B:;>=ё=, =5A<>B@O =0 0CB5=B8D8:0F8N  
�) #;>E>9 70?@>A: A5@25@ =5 <>65B >1@01>B0BL A8=B0:A8A  
�) !5 02B>@87>20=: >BACBAB2CNB 8;8 =520;84=K CGёB=K5 40==K5  
�) Bad Gateway: H;N7 ?>;CG8; =520;84=K9 >B25B >B 2KH5AB>OI53> A5@25@0 

21. %BBFA9E<F9 GDB69AP ?B7<DB64A<S < F<C EB5OF<S: 
1. FATAL  
2. INFO  
3. WARN  
4. ERROR 

�) �@8B8G5A:0O >H81:0, ?@82>4OI0O : >AB0=>2:5 ?@8;>65=8O  
�) "H81:0 2K?>;=5=8O >?5@0F88, B@51CNI0O 2=8<0=8O @07@01>BG8:0  
�) #>B5=F80;L=0O ?@>1;5<0 8;8 =5HB0B=0O A8BC0F8O, => @01>B0 
?@>4>;605BAO  
�) �=D>@<0F8>==>5 A>>1I5=85 > HB0B=>< E>45 @01>BK 

1. %BBFA9E<F9 CDBFB>B? < I4D4>F9D<EF<>G 59;BC4EABEF<: 
1. HTTP 
2. HTTPS 
3. WS 
4. WSS 

�) �0==K5 ?5@540NBAO 2 >B:@KB>< 2845, CO728<K : ?5@5E20BC  
�) �2CAB>@>==55 A>548=5=85 157 H8D@>20=8O  
�) HTTP A H8D@>20=85< B@0=A?>@B=>3> C@>2=O (TLS/SSL)  
�) WebSocket A H8D@>20=85< B@0=A?>@B=>3> C@>2=O 

1. %BBFA9E<F9 F<C GS;6<@BEF< < @9I4A<;@ 4F4><: 
1. SQL-8=J5:F8O 
2. XSS 
3. CSRF 

�) �=54@5=85 2@54>=>A=>3> JS-:>40, 2K?>;=O5<>3> 2 1@0C75@5 
65@B2K  
�) �K?>;=5=85 ?@>872>;L=KE SQL-:><0=4 G5@57 =520;848@>20==K9 
22>4  
�) #@8=C645=85 1@0C75@0 02B>@87>20==>3> ?>;L7>20B5;O 2K?>;=8BL 
459AB285 157 53> 254><0 

1. %BBFA9E<F9 F<C 6;4<@B89=EF6<S @<>DBE9D6<EB6 < CD<@9D F9IAB?B7<<: 
1. %8=E@>==>5 
2. �A8=E@>==>5 (1@>:5@ A>>1I5=89) 

�) REST API / gRPC  
�) RabbitMQ / Apache Kafka 

 
№ "F69F 
20 1-�, 2-�, 3-�, 4-� 
21 1-�, 2-�, 3-�, 4-� (#D<@9K4A<9: 6 ;484A<< BC9K4F>4 AG@9D4J<<, 

<ECD46?9AB A4 1-FATAL, 2-INFO, 3-WARN, 4-ERROR) 
22 1-�, 2-�, 3-�, 4-� 
23 1-�, 2-�, 3-� 
24 1-�, 2-� 

 
&<C 4: �9DAB / !969DAB 

25. REST API B5S;4F9?PAB 8B?:9A <ECB?P;B64FP JSON 6 >4K9EF69 98<AEF69AAB7B HBD@4F4 
B5@9A4 84AAO@<.  
○ �5@=> 
○ !525@=> 
26. #D< <ECB?P;B64A<< JWT E9D69DG A9 AG:AB ID4A<FP E9EE<R CB?P;B64F9?S 6 �� <?< 
C4@SF< 8?S 64?<84J<< >4:8B7B ;4CDBE4.  
○ �5@=> 
○ !525@=> 
CB8C<E<) 
27. #9D9@9AAO9 B>DG:9A<S (.env) D9>B@9A8G9FES ID4A<FP 6 CG5?<KAB@ Git-D9CB;<FBD<< 
8?S G8B5EF64 >B@4A8O.  
○ �5@=> 
○ !525@=> 
28. �B7<DB64A<9 GDB6AS ERROR CB?ABEFPR ;4@9AS9F A9B5IB8<@BEFP 6 @BA<FBD<A79 
@9FD<> CDB<;6B8<F9?PABEF< < 4?9DF<A79.  
○ �5@=> 
○ !525@=> 
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29. �BAF9=A9D 6<DFG4?<;<DG9F BC9D4J<BAAGR E<EF9@G, 4 6<DFG4?PA4S @4L<A4 
6<DFG4?<;<DG9F B5BDG8B64A<9.  
○ �5@=> 
○ !525@=> 
30. )9L<DB64A<9 59; «EB?<» (salt) GS;6<@B > 4F4>4@ E <ECB?P;B64A<9@ D48G:AOI F45?<J 
(rainbow tables).  
○ �5@=> 
○ !525@=> 
31. �BD<;BAF4?PAB9 @4ELF45<DB64A<9 REST API FD95G9F B5S;4F9?PAB7B <ECB?P;B64A<S 
54?4AE<DB6M<>4 A47DG;>< (Load Balancer).  
○ �5@=> 
○ !525@=> 
32. �QL<DB64A<9 84AAOI (Redis, Memcached) 6E9784 GEFD4AS9F CDB5?9@G @98?9AAOI 
;4CDBEB6 > �� 59; CB5BKAOI QHH9>FB6.  
○ �5@=> 
○ !525@=> 
 
№ "F69F 
25 !969DAB (REST 8BCGE>49F XML, YAML, Protobuf, plain text < 8D.) 
26 �9DAB (JWT stateless, CDB69D>4 CDB<;6B8<FES CB >D<CFB7D4H<K9E>B= CB8C<E<) 
27 !969DAB (%9>D9FO A<>B784 A9 >B@@<FSFES 6 D9CB;<FBD<=) 
28 !969DAB (�B7< CB>4;O64RF CD<K<AO E5B96, @9FD<>< CB>4;O64RF EBEFBSA<9 

E<EF9@O 6 D94?PAB@ 6D9@9A<) 
29 �9DAB 
30 �9DAB 
31 �9DAB 
32 !969DAB (�B;@B:AO CDB5?9@O <A64?<84J<< >QL4, CBFD95?9A<9 C4@SF<, GEF4D96L<9 

84AAO9) 
 

&<C 5: �4CB?A9A<9 CDBCGE>4 / �D4F><= BF69F 

33. �47B?B6B> HTTP, 6 >BFBDO= >?<9AF CB@9M49F FB>9A 46FBD<;4J<< 6 HBD@4F9 Bearer 
<token>: ______.  
34. #4D4@9FDO URL, C9D984649@O9 CBE?9 E<@6B?4 ? < D4;89?S9@O9 &, A4;O64RFES ______ 
C4D4@9FD4@<.  
35. #DBFB>B?, B59EC9K<64RM<= ;4M<MёAAB9 86GEFBDBAA99 EB98<A9A<9 8?S WebSocket: 
______.  
36.  9I4A<;@ CDB69D>< 6IB8AOI 84AAOI C9D98 <I B5D45BF>B= <?< EBID4A9A<9@ 6 �� 
A4;O649FES ______.  
37. (4=? >BAH<7GD4J<<, BC<EO64RM<= QF4CO E5BD>< >BAF9=A9DAB7B B5D4;4, A4;O649FES 
______.  
38. �DI<F9>FGDAO= EF<?P 6;4<@B89=EF6<S, CD< >BFBDB@ >?<9AF < E9D69D B5@9A<64RFES 
EBB5M9A<S@< 59; B:<84A<S A9@98?9AAB7B BF69F4, A4;O649FES ______.  
39. #DBJ9EE CD9B5D4;B64A<S B5N9>F4 C4@SF< (A4CD<@9D, JSON) 6 54=FB6O= CBFB> 8?S 
C9D984K< CB E9F< <?< EBID4A9A<S A4;O649FES ______.  
 
№ "F69F 
33 %5@80;870F8O 
34 Query (8;8 query string) 
35 WSS (WebSocket Secure) 
36 �0;840F8O 
37 Dockerfile 
38 �A8=E@>==>5 2708<>459AB285 (8;8 Event-driven / Message Queue) 
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39 Authorization 
 

&<C 6: 'EF4AB6?9A<9 CBE?98B64F9?PABEF< 
40. 'EF4AB6<F9 CBDS8B> B5D45BF>< REST-;4CDBE4 E9D69DB@: 
1.  0@H@CB870B>@ >?@545;O5B :>=B@>;;5@/>1@01>BG8: 
2. �;85=B D>@<8@C5B HTTP-70?@>A 
3. �K?>;=O5BAO 187=5A-;>38:0 8 70?@>A : �� 
4. %5@25@ 2>72@0I05B HTTP->B25B A :>4>< A>AB>O=8O 
5. #@>8AE>48B 20;840F8O 8 45A5@80;870F8O 2E>4=KE 40==KE  
41. 1F4CO 4GF9AF<H<>4J<< E <ECB?P;B64A<9@ JWT: 
1. �;85=B A>E@0=O5B B>:5= ;>:0;L=> 
2. %5@25@ ?@>25@O5B CGёB=K5 40==K5 
3. �;85=B >B?@02;O5B ;>38= 8 ?0@>;L 
4. %5@25@ ?@>25@O5B ?>4?8AL 8 A@>: 459AB28O B>:5=0 2 703>;>2:5 Authorization 
5. %5@25@ 35=5@8@C5B 8 >B40ёB JWT 
1. #@8 70?@>A5 : 70I8Iё==><C @5AC@AC :;85=B ?@8:@5?;O5B B>:5= #BE?98B64F9?PABEFP 
89=EF6<= CD< >BAF9=A9D<;4J<< < ;4CGE>9 CD<?B:9A<S: 
1. �0?CA: :>=B59=5@0 87 >1@070 (docker run / docker-compose up) 
2. !0?8A0=85 Dockerfile A 8=AB@C:F8O<8 A1>@:8 
3. %1>@:0 >1@070 (docker build) 
4. #C1;8:0F8O >1@070 2 Registry (docker push) 
5. �>:0;L=>5 B5AB8@>20=85 >1@070  
 

№ #D46<?PAO= CBDS8B> 
40 2 → 1 → 5 → 3 → 4 
41 2 → 3 → 5 → 4 → 1 
42 3 → 2 → 5 → 1 → 6 → 4 

 
&<C 7: %<FG4J<BAAO9 ;484K< / �A4?<; 

43. $4;D45BFK<> BFCD46?S9F POST /api/users E F9?B@ {"name":"Ivan"}, AB A9 G>4;O649F 
;47B?B6B> Content-Type. %9D69D A4EFDB9A A4 EFDB7GR 64?<84J<R. �4>B= HTTP-EF4FGE 69DAёF 
E9D69D?  
�) 200 OK  
�) 404 Not Found 
�) 400 Bad Request 8;8 415 Unsupported Media Type  
�) 500 Internal Server Error  
44. � CD<?B:9A<< A45?R849FES CDB5?9@4 N+1 ;4CDBEB6 > �� CD< CB?GK9A<< EC<E>4 
CB?P;B64F9?9= E <I CDBH<?S@<. �4>B9 D9L9A<9 A4<5B?99 QHH9>F<6AB GEFD4AS9F CDB5?9@G? 
�) '25;8G8BL @07<5@ :MH0 Redis  
�) �A?>;L7>20BL JOIN 8;8 eager loading 4;O 2K1>@:8 A2O70==KE 40==KE >4=8< 70?@>A><  
�) #5@525AB8 �� =0 NoSQL  
�) �>1028BL 8=45:A =0 2A5 ?>;O B01;8FK  
45. #D< F9EF<DB64A<< API B5A4DG:9AB, KFB ;?BG@OL?9AA<> @B:9F CB?GK<FP 8BEFGC > 
84AAO@ 8DG7<I CB?P;B64F9?9=, @9ASS user_id 6 URL (GET /api/users/101/profile → 
/api/users/102/profile). �4> A4;O649FES QF4 GS;6<@BEFP < >4> 9ё <ECD46<FP?  
�) XSS. �A?@028BL M:@0=8@>20=85< 2K2>40.  
�) IDOR (Insecure Direct Object Reference). �A?@028BL ?@>25@:>9 ?@02 4>ABC?0 : @5AC@AC =0 
A5@25@5.  
�) SQLi. �A?@028BL ?0@0<5B@87>20==K<8 70?@>A0<8.  
�) CSRF. �A?@028BL B>:5=0<8 2 D>@<5.  
46. WebSocket-EB98<A9A<9 A9B:<84AAB D4;DO649FES >4:8O9 30 E9>GA8 CD< 59;89=EF6<<. 
�4>4S A4EFDB=>4 B5OKAB D9L49F CDB5?9@G?  
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�) '25;8G5=85 max_request_size  
�) "B:;NG5=85 20;840F88 703>;>2:>2  
�) #5@5E>4 =0 HTTP/2  
�) !0AB@>9:0 Ping/Pong (heartbeat) 4;O ?>445@60=8O A>548=5=8O  
47. � @<>DBE9D6<EAB= 4DI<F9>FGD9 E9D6<E BC?4FO ;46<E49F, B:<84S BF69F4 BF E9D6<E4 
G698B@?9A<=. �4>B= C4FF9DA E?98G9F 6A98D<FP, KFB5O <;59:4FP >4E>48AB7B BF>4;4?  
�) Circuit Breaker (�2B><0B8G5A:89 2K:;NG0B5;L) + Timeout  
�) Long Polling  
�)  >=>;8B=0O A1>@:0  
�) %8=E@>==K5 gRPC-2K7>2K 157 ;8<8B>2  
48. #D< A47DG;BKAB@ F9EF<DB64A<< API 6D9@S BF69F4 D4EFёF Q>ECBA9AJ<4?PAB. 
#DBH<?<DB6M<> CB>4;O649F, KFB 80% 6D9@9A< FD4F<FES A4 E9D<4?<;4J<R 5B?PL<I JSON-
B5N9>FB6. �4>B9 D9L9A<9 BCF<@<;<DG9F E<FG4J<R?  
�) #038=0F8O 40==KE 8 2K1>@:0 B>;L:> =5>1E>48<KE ?>;59  
�) "B:;NG5=85 ;>38@>20=8O �) #5@52>4 2A5E 70?@>A>2 2 POST  
�) '25;8G5=85 @07<5@0 >?5@0B82=>9 ?0<OB8 A5@25@0 2 4 @070 �?S ;4M<FO BF 5DGFHBDE-4F4> A4 
QA8CB<AF /login 48@<A<EFD4FBD IBK9F B7D4A<K<FP >B?<K9EF6B CBCOFB> 6IB84. �4>B= 
@9I4A<;@ E?98G9F CD<@9A<FP?  
�) )5H8@>20=85 ?0@>;59  
�) Rate Limiting (>3@0=8G5=85 G0AB>BK 70?@>A>2 ?> IP 8;8 0::0C=BC)  
�) �:;NG5=85 CORS  
�) %60B85 GZIP  
49. $4;D45BFK<> >BAH<7GD<DG9F @4DLDGF<;4J<R: GET /users 6B;6D4M49F EC<EB>, GET 
/users/{id} 6B;6D4M49F CDBH<?P. #D< ;4CDBE9 GET /users/new E9D69D 6B;6D4M49F 404. #BK9@G? 
�)  0@H@CB870B>@ 8=B5@?@5B8@C5B new :0: {id}, => 2 �� =5B ?>;L7>20B5;O A B0:8< ID. �0;840F8O 
D>@<0B0 ID 4>;6=0 >BA5:0BL B0:85 70?@>AK =0 C@>2=5 @>CB8=30.  
�) �01KB 703>;>2>: Accept  
�) %5@25@ =5 ?>445@68205B GET-70?@>AK  
�) �>=D;8:B A D09;>< new.html 2 AB0B8:5  
 

№ "F69F 
43 � 
44 � 
45 � 
46 � 
47 � 
48 � 
50 � 

 
?>  ��.02.03 #>445@6:0 8 B5AB8@>20=85 ?@>3@0<<=KE <>4C;59 
&<C 1: "8<A CD46<?PAO= BF69F (6O5BD <; 4 64D<4AFB6) 

1.  9FD<>4, CB>4;O64RM4S >B?<K9EF6B A9;46<E<@OI CGF9= 6OCB?A9A<S 6 @B8G?9 < 
<ECB?P;G9@4S 8?S BJ9A>< E?B:ABEF< F9EF<DB64A<S:  
�) �;C18=0 =0A;54>20=8O  
�) *8:;><0B8G5A:0O A;>6=>ABL  
�) #;>B=>ABL :><<5=B0@852  
�) �=45:A A>?@>2>6405<>AB8  
2.  9:8GA4DB8AO= EF4A84DF, BC<EO64RM<= @B89?P >4K9EF64 CDB7D4@@AB7B 
B59EC9K9A<S (HGA>J<BA4?PABEFP, A489:ABEFP, G8B5EF6B < F.8.):  
�) ISO 9001  
�) ISO/IEC 25010  
�) IEEE 802.11  
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�) RFC 793  
3. !9EBBF69FEF6<9 CDB7D4@@O FD95B64A<S@ <?< EC9J<H<>4J<<, B5A4DG:9AAB9 6 
<EIB8AB@ >B89, A4;O649FES:  
�) %1>9 (Failure) 
�) "B:07  
�) �5D5:B (Bug)  
�) �=F845=B  
4. �AEFDG@9AF, CB;6B?SRM<= CD<BEF4AB6<FP 6OCB?A9A<9 CDB7D4@@O, CBL47B6B 
6OCB?ASFP EFDB>< < BFE?9:<64FP ;A4K9A<S C9D9@9AAOI:  
5. �) �><?8;OB>@  
6. �) "B;04G8: (Debugger)  
7. �) �8=B5@  
8. �) %1>@I8: <CA>@0  
9. �?B> B5D45BF>< <E>?RK9A<=, >BFBDO= 6OCB?AS9FES 6E9784, A9;46<E<@B BF FB7B, 
CDB<;BL?B <E>?RK9A<9 <?< A9F:  
�) try  
�) catch  
�) finally  
�) throw  
10. 1F4C F9EF<DB64A<S, A4 >BFBDB@ CDB69DS9FES >BDD9>FABEFP 6;4<@B89=EF6<S 86GI < 
5B?99 CDB7D4@@AOI @B8G?9=:  
�)  >4C;L=>5  
�) �=B53@0F8>==>5  
�) %8AB5<=>5  
�) #@85<>G=>5  
11.  9FB8 F9EF<DB64A<S CB 59?B@G SM<>G, 74D4AF<DGRM<= 6OCB?A9A<9 >4:8B= EFDB>< 
>B84 IBFS 5O B8<A D4;:  
�) #>:@KB85 CA;>289  
�) #>:@KB85 >?5@0B>@>2  
�) #>:@KB85 ?CB59  
�) �><18=0B>@=>5 ?>:@KB85  
12. &9EF<DB64A<9, A4CD46?9AAB9 A4 CDB69D>G EBBF69FEF6<S #" 5<;A9E-FD95B64A<S@ 
;4>4;K<>4 C9D98 6OCGE>B@ 6 Q>EC?G4F4J<R:  
�)  >4C;L=>5  
�) !03@C7>G=>5  
�) #@85<>G=>5 
�) %B@5AA-B5AB8@>20=85  
13. �<A4@<K9E>B9 F9EF<DB64A<9 BF?<K49FES BF EF4F<K9E>B7B F9@, KFB:  
�) #@>2>48BAO 157 70?CA:0 :>40  
�) �K?>;=O5BAO 2> 2@5<O @01>BK ?@>3@0<<K A @50;L=K<8 8;8 B5AB>2K<8 40==K<8  
�) �A?>;L7C5BAO B>;L:> =0 MB0?5 ?@>5:B8@>20=8O  
�) &@51C5B >1O70B5;L=>3> 8A?>;L7>20=8O ��  
14.  9FB8 7D4A<KAOI ;A4K9A<= CD<@9AS9FES 8?S 6O5BD4 F9EFB6OI 84AAOI:  
�) !0 3@0=8F0E :;0AA>2 M:2820;5=B=>AB8  
�) %;CG09=K< >1@07>< 87 2A53> 480?07>=0  
�) �A:;NG8B5;L=> 4;O ?@>25@:8 F8:;>2  
�) &>;L:> 4;O UI-M;5<5=B>2  
15. #D< EFD9EE-F9EF<DB64A<< E<EF9@4 CDB69DS9FES A4:  
�) '4>1AB2> ?>;L7>20B5;LA:>3> 8=B5@D59A0  
�) $01>BC 2 CA;>28OE ?@52KH5=8O =>@<0B82=>9 =03@C7:8  
�) %>>B25BAB285 B@51>20=8O< 8=D>@<0F8>==>9 157>?0A=>AB8  
�) �>@@5:B=>ABL @0AG5B>2 187=5A-;>38:8  
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16. �4>4S <; C9D9K<E?9AAOI @9FD<> BFABE<FES > 8<A4@<K9E><@ CB>4;4F9?S@ >4K9EF64? 
�) *8:;><0B8G5A:0O A;>6=>ABL  
�) #>:@KB85 :>40 B5AB0<8 (Code Coverage)  
�) �>;8G5AB2> AB@>: :>40  
�) �;C18=0 2;>65==>AB8 CA;>289  
17. %FD4F97<S CB<E>4 BL<5><, CD< >BFBDB= 8<4C4;BA >B84 89?<FES CBCB?4@ 8?S 5OEFDB= 
?B>4?<;4J<< 89H9>F4:  
�)  5B>4 8A:;NG5=8O  
�)  5B>4 ?>;>28==>3> 45;5=8O  
�) #@>25@:0 3@0=8G=KE CA;>289  
�)  5B>4 7>;>B>3> A5G5=8O  
18. %F4FGE 89H9>F4 Resolved 6 FD9>9D9 ;484K B;A4K49F, KFB:  
�) "H81:0 ?>4B25@645=0 B5AB8@>2I8:><  
�) $07@01>BG8: 8A?@028; >H81:C 8 ?5@540; A1>@:C =0 ?>2B>@=CN ?@>25@:C  
�) �040G0 >B:;>=5=0 :0: «=5 103»  
�) "H81:0 >B;>65=0 4> A;54CNI53> @5;870 &9EF<DB64A<9 CB K9DAB@G SM<>G CB8D4;G@9649F, 
KFB F9EF<DB6M<>:  
�) �<55B ?>;=K9 4>ABC? : 8AE>4=><C :>4C  
�) #@>25@O5B A8AB5<C ?> 2=5H=8< A?5F8D8:0F8O<, =5 7=0O 2=CB@5==59 @50;870F88  
�) #8H5B B>;L:> <>4C;L=K5 B5ABK  
�) �=0;878@C5B B>;L:> ?@>872>48B5;L=>ABL 107K 40==KE  
 

№ "F69F № "F69F 
1 � 11 � 
2 � 12 � 
3 � 13 � 
4 � 14 � 
5 � 15 � 
6 � 16 � 
7 � 17 � 
8 � 18 � 
9 � 19 � 
10 �   

 
&<C 2: !9E>B?P>B CD46<?PAOI BF69FB6 (6O5BD <; 5 64D<4AFB6) 

16. �O59D<F9 8<A4@<K9E><9 @9FD<>< >4K9EF64 #":  
�) �@5<O >B:;8:0  
�) *8:;><0B8G5A:0O A;>6=>ABL  
�) +0AB>B0 >B:07>2 2 production  
�) �>;8G5AB2> AB@>: :>40  
�) #>:@KB85 :>40 B5AB0<8  
17. #D<AJ<CO >4K9EF69AAB7B CDB9>F<DB64A<S @B8G?9= 6>?RK4RF:  
�) �KA>:0O A2O7=>ABL (High Cohesion)  
�) %;01>5 70F5?;5=85 (Low Coupling)  
�)  >=>;8B=>ABL 187=5A-;>38:8  
�) #@8=F8? 548=AB25==>9 >B25BAB25==>AB8 (SRP)  
�) �:B82=>5 8A?>;L7>20=85 3;>10;L=KE ?5@5<5==KE  
18. "EAB6AO9 F<CO BL<5B> 6 CDB7D4@@AB@ B59EC9K9A<<:  
�) �>38G5A:85  
�) %8=B0:A8G5A:85  
�) �@5<5==K5 (B09<8=3>2K5/A>AB>O=8O 3>=:8)  
�) ЭAB5B8G5A:85  
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�) �??0@0B=K5/A@54>2K5  
19. �?B><, 6IB8SM<9 6 EF4A84DFAO= @9I4A<;@ B5D45BF>< <E>?RK9A<=:  
�) try  
�) catch / except  
�) finally  
�) loop  
�) switch  
20. 1F4CO CDBJ9EE4 F9EF<DB64A<S #":  
�) #;0=8@>20=85 8 0=0;87 B@51>20=89  
�) $07@01>B:0 B5AB>2>9 4>:C<5=B0F88  
�) !0?8A0=85 ?@>40:H=-:>40  
�) �K?>;=5=85 B5AB>2 8 D8:A0F8O 45D5:B>2  
�) �0:@KB85 B5AB8@>20=8O 8 A>AB02;5=85 >BG5B0  
21. �AEFDG@9AFO EF4F<K9E>B7B 4A4?<;4 >4K9EF64 >B84:  
�) SonarQube  
�) ESLint / Pylint  
�) JUnit / pytest  
�) Checkstyle  
�) Postman  
22. �<8O A9HGA>J<BA4?PAB7B F9EF<DB64A<S:  
�) !03@C7>G=>5  
�) &5AB8@>20=85 157>?0A=>AB8  
�) &5AB8@>20=85 187=5A-;>38:8  
�) &5AB8@>20=85 N7018;8B8  
�) &5AB8@>20=85 A>2<5AB8<>AB8  
23. #D9<@GM9EF64 46FB@4F<;<DB64AAB7B F9EF<DB64A<S:  
�) �KAB@>5 2K?>;=5=85 @53@5AA8>==KE ?@>25@>:  
�) �A:;NG5=85 G5;>25G5A:>3> D0:B>@0 ?@8 @CB8==KE AF5=0@8OE  
�) #>;=0O 70<5=0 @CG=>3> B5AB8@>20=8O  
�) �=B53@0F8O 2 CI/CD ?09?;09=  
�) �2B><0B8G5A:>5 8A?@02;5=85 =0945==KE 103>2  
24.  9FB8O EFDG>FGDAB7B CB>DOF<S >B84 (59?O= SM<>):  
�) #>:@KB85 >?5@0B>@>2  
�) #>:@KB85 @5H5=89 (25B259)  
�) #>:@KB85 CA;>289  
�) #>:@KB85 :;0AA>2 M:2820;5=B=>AB8  
�) #>:@KB85 ?CB59  
25. (GA>J<BA4?PABEFP E<EF9@O >BAFDB?S 89H9>FB6 (Bug Tracker):  
�) $538AB@0F8O 8 :;0AA8D8:0F8O 103>2  
�) !07=0G5=85 >B25BAB25==KE @07@01>BG8:>2  
�) "BA;56820=85 AB0BCA0 8A?@02;5=8O  
�) �2B><0B8G5A:0O 35=5@0F8O unit-B5AB>2  
�) �545=85 8AB>@88 87<5=5=89 8 :><<5=B0@852  
 

№ #D46<?PAO9 64D<4AFO 
16 �, �, � 
17 �, �, � 
18 �, �, �, � 
16 �, �, � 
20 �, �, �, � 
21 �, �, � 
22 �, �, �, � 
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23 �, �, � 
24 �, �, �, � 
25 �, �, �, � 

 
&<C 3: 'EF4AB6?9A<9 EBBF69FEF6<S 

26. %BBFA9E<F9 F9D@<A BF?48>< < 97B BC<E4A<9: 
1. &>G:0 >AB0=>20 (Breakpoint) 
2. Step Over 
3. Step Into 
4. Watch List  
 

�) �K?>;=5=85 B5:CI59 AB@>:8 A 70E>4>< 2=CB@L 
2K7K205<>9 DC=:F88  
�) %?8A>: ?5@5<5==KE, 7=0G5=8O :>B>@KE >BA;56820NBAO 2 
@50;L=>< 2@5<5=8  
�) %B@>:0 :>40, ?@8 4>AB865=88 :>B>@>9 2K?>;=5=85 
?@8>AB0=02;8205BAO  
�) �K?>;=5=85 B5:CI59 AB@>:8 157 70E>40 2 2K7K205<K5 
DC=:F88 

27. %BBFA9E<F9 F<C F9EF<DB64A<S < 97B BEAB6AGR J9?P: 
1.  >4C;L=>5 
2. �=B53@0F8>==>5 
3. %8AB5<=>5 
4. #@85<>G=>5  

�) #@>25@:0 3>B>2=>AB8 ?@>4C:B0 : 2=54@5=8N 70:07G8:><  
�) �7>;8@>20==0O ?@>25@:0 >B45;L=>9 DC=:F88/:;0AA0  
�) #@>25@:0 2708<>459AB28O <>4C;59 8 ?5@540G8 40==KE  
�) #@>25@:0 @01>BK 2A59 A8AB5<K 2 CA;>28OE, 1;87:8E : 1>52K< 

1. %BBFA9E<F9 @9FB8 K9DAB7B SM<>4 < CD<@9D CD<@9A9A<S: 
1. �;0AAK M:2820;5=B=>AB8 
2. �@0=8G=K5 7=0G5=8O 
3. &01;8F0 @5H5=89 

�) &5AB8@>20=85 ?>;O 2>7@0AB0: ?@>25@:0 17, 18, 60, 61 ?@8 
4>?CAB8<>< 18-60  
�) &5AB8@>20=85 ;>38:8: "�A;8 A:84:0 > 10% � AC<<0 > 5000 
→ ?@8<5=8BL 1>=CA"  
�) �K1>@ >4=>3> 20;84=>3> 8 >4=>3> =520;84=>3> 7=0G5=8O 
4;O ?>;O email 

1. %BBFA9E<F9 GDB69AP >D<F<KABEF< 89H9>F4 < BC<E4A<9: 
1. Critical / Blocker 
2. Major 
3. Minor 
4. Trivial / Cosmetic 

�) "?5G0B:0 2 8=B5@D59A5, =5 2;8ONI0O =0 DC=:F8>=0;  
�) "H81:0, ?>;=>ABLN 1;>:8@CNI0O @01>BC A A8AB5<>9  
�) !5:>@@5:B=K9 @0AG5B AC<<K, => 5ABL >1E>4=>9 ?CBL  
�) !525@=>5 A>>1I5=85 >1 >H81:5, >A=>2=>9 DC=:F8>=0; @01>B05B 

1. %BBFA9E<F9 <AEFDG@9AF < 97B A4;A4K9A<9: 
1. JUnit / pytest 
2. Selenium / Playwright 
3. SonarQube 
4. JIRA / YouTrack 

�) %8AB5<0 C?@02;5=8O 7040G0<8 8 45D5:B0<8  
�) (@59<2>@: 4;O <>4C;L=>3> B5AB8@>20=8O  
�) �2B><0B870F8O UI-B5AB8@>20=8O  
�) #;0BD>@<0 AB0B8G5A:>3> 0=0;870 8 :>=B@>;O :0G5AB20 :>40 

 
№ "F69F 
26 1-�, 2-�, 3-�, 4-� 
27 1-�, 2-�, 3-�, 4-� 
28 1-�, 2-�, 3-� 
29 1-�, 2-�, 3-�, 4-� 
30 1-�, 2-�, 3-�, 4-� 

 
&<C 4: �9DAB / !969DAB 

31. %F4F<K9E>B9 F9EF<DB64A<9 6OCB?AS9FES 59; ;4CGE>4 <ECB?AS9@B7B >B84 CDB7D4@@O.  
○ �5@=> 
○ !525@=> 
32. *<>?B@4F<K9E>4S E?B:ABEFP D46A4 1 8?S @B8G?S, A9 EB89D:4M97B 69F6?9A<= < 
J<>?B6.  
○ �5@=> 
○ !525@=> 
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33. "5D45BF>4 <E>?RK9A<= (try-catch) 8B?:A4 <ECB?P;B64FPES 8?S GCD46?9A<S B5OKAO@ 
CBFB>B@ 6OCB?A9A<S (A4CD<@9D, 64?<84J<< 66B84 6@9EFB if-else).  
○ �5@=> 
○ !525@=> 
34.  9FB8 CB>DOF<S BC9D4FBDB6 74D4AF<DG9F A4IB:89A<9 6E9I ?B7<K9E><I BL<5B> 6 
EBEF46AOI GE?B6<SI.  
○ �5@=> 
○ !525@=> 
35. �AF97D4J<BAAB9 F9EF<DB64A<9 «E69DIG 6A<;» (Top-Down) <ECB?P;G9F ;47?GL>< (stubs) 
8?S <@<F4J<< A<:9?9:4M<I @B8G?9=.  
 
№ "F69F 
31 �9DAB 
32 �9DAB 
33 !969DAB (�E>?RK9A<S CD98A4;A4K9AO 8?S <E>?RK<F9?PAOI, 4 A9 LF4FAOI E<FG4J<=) 
34 �9DAB 
35 !969DAB (&D95G9FES CB>DOF<9 GE?B6<=/D9L9A<= <?< MC/DC) 

 
&<C 5: �4CB?A9A<9 CDBCGE>4 / �D4F><= BF69F 

36. %<FG4J<S, >B784 CDB7D4@@4 6O849F A9>BDD9>FAO= D9;G?PF4F <?< 464D<=AB ;469DL49F 
D45BFG <;-;4 6AGFD9AA97B 89H9>F4, A4;O649FES ______.  
37.  9FB8 F9EF<DB64A<S, D4;5<64RM<= 6IB8AO9 84AAO9 A4 7DGCCO, 789 CB6989A<9 
E<EF9@O 8B?:AB 5OFP <89AF<KAO@, A4;O649FES @9FB8B@ ______.  
38. �B>G@9AF, H<>E<DGRM<= BC<E4A<9 BL<5><, L47< 6BECDB<;6989A<S, H4>F<K9E><= < 
B:<849@O= D9;G?PF4F, A4;O649FES ______. &9EF<DB64A<9, CD< >BFBDB@ D4;D45BFK<> 
CDB69DS9F D45BFBECBEB5ABEFP BF89?PAB= HGA>J<</>?4EE4 E <ECB?P;B64A<9@ HD9=@6BD>B6 
6DB89 JUnit <?< NUnit, A4;O649FES ______ F9EF<DB64A<9@.  
39. #DBJ9EE ;4@9AO D94?PAOI ;46<E<@BEF9= A4 GCDBM9AAO9 <@<F4J<< CD< @B8G?PAB@ 
F9EF<DB64A<< A4;O649FES <ECB?P;B64A<9@ ______.  
 
№ "F69F 
36  >:>2 (8;8 �03;CH5: / %B01>2) 
37 �;0AA>2 M:2820;5=B=>AB8 
38 �03-@5?>@B ("BG5B >1 >H81:5) 
39  >4C;L=K< (Unit) 
40 %1>9 (8;8 "B:07 / Failure) 

 
&<C 6: 'EF4AB6?9A<9 CBE?98B64F9?PABEF< 

41. #BDS8B> B5D45BF>< <E>?RK9A<S 6 >B89: 
1. �>7=8:=>25=85 >H81:8 2 1;>:5 try 
2. #5@540G0 C?@02;5=8O 2 A>>B25BAB2CNI89 catch 
3. �>38@>20=85/>1@01>B:0 >H81:8 
4. �K?>;=5=85 1;>:0 finally 
5. #@>4>;65=85 @01>BK 8;8 7025@H5=85 ?@>3@0<<K  
42. %F4A84DFAO= :<;A9AAO= J<>? 89H9>F4 CD< GEC9LAB@ <ECD46?9A<<: 
1. New (!>2K9) 
2. Open / In Progress (� @01>B5) 
3. Fixed / Resolved (�A?@02;5=) 
4. Verified / Closed (#@>25@5= 8 70:@KB)  
1. #BE?98B64F9?PABEFP L47B6 C4FF9DA4 Arrange-Act-Assert 6 @B8G?PAB@ F9EF9: 
1. #>43>B>2:0 B5AB>2KE 40==KE 8 >:@C65=8O 
2. �K7>2 B5AB8@C5<>9 DC=:F88/<5B>40 
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3. #@>25@:0 @57C;LB0B0 A ?><>ILN CB25@645=89 (assert) 
4. "G8AB:0 2@5<5==KE @5AC@A>2 (5A;8 B@51C5BAO)  
1. 1F4CO A47DG;BKAB7B F9EF<DB64A<S: 
1. "?@545;5=85 F5;59 8 <5B@8: (KPI) 
2. %>740=85 AF5=0@852 =03@C7:8 
3. �K?>;=5=85 B5AB>2 8 A1>@ <5B@8: 
4. �=0;87 @57C;LB0B>2 8 2KO2;5=85 C7:8E <5AB 
5. #>43>B>2:0 >BG5B0  
1. #BDS8B> CB<E>4 BL<5>< @9FB8B@ CB?B6<AAB7B 89?9A<S: 
1. "?@545;5=85 480?07>=0 :>40, 345 ?@>O2;O5BAO A1>9 
2. $0745;5=85 480?07>=0 =0 425 G0AB8 
3. #@>25@:0 @01>BK ?5@2>9 ?>;>28=K 
4. %C65=85 480?07>=0 4> ;>:0;870F88 45D5:B0 
5. 'AB@0=5=85 >H81:8  
 

№ #D46<?PAO= CBDS8B> 
41 1 → 2 → 3 → 4 → 5 
42 1 → 2 → 3 → 4 → 5 
43 1 → 2 → 3 → 4 
44 1 → 2 → 3 → 4 
45 1 → 2 → 3 → 4 → 5 

 
&<C 7: %<FG4J<BAAO9 ;484K< / �A4?<; 

46. $4;D45BFK<> A4C<E4? HGA>J<R divide(a, b). &9EF divide(10, 2) CDBL9?, AB CD< divide(5, 0) 
CDB7D4@@4 C4849F. �4>B= CB8IB8 A4<5B?99 QHH9>F<69A 8?S CD98BF6D4M9A<S F4>B= E<FG4J<< 
A4 QF4C9 D4;D45BF><?  
�) !03@C7>G=>5 B5AB8@>20=85  
�)  >4C;L=>5 B5AB8@>20=85 A ?@>25@:>9 3@0=8G=KE 8 8A:;NG8B5;L=KE CA;>289  
�) &5AB8@>20=85 ?>;L7>20B5;LA:>3> 8=B5@D59A0  
�) %B@5AA-B5AB8@>20=85  
47. #D< F9EF<DB64A<< CB?S 66B84 «�B;D4EF» (8BCGEF<@B BF 18 8B 65 ?9F 6>?RK<F9?PAB) 
@9FB8B@ 7D4A<KAOI ;A4K9A<= F9EF<DB6M<> 8B?:9A CDB69D<FP ;A4K9A<S: 
 �) 0, 18, 65, 100  
�) 10, 50, 70, 90 
�) 18, 30, 45, 65  
�) 17, 18, 65, 66  
48. � E<EF9@9 ?B7<DB64A<S 9:98A96AB EB;84RFES H4=?O app_log_20241001.txt D4;@9DB@ 500 
 �, KFB 5OEFDB ;4CB?AS9F 8<E> E9D69D4. �4>B= CD<AJ<C D45BFO E ?B74@< A4DGL9A?  
�) �0;840F8O 2E>4=KE 40==KE  
�) $>B0F8O 8 0@E828@>20=85 ;>3>2  
�) �A?>;L7>20=85 AB@C:BC@=KE 8A:;NG5=89  
�) #>:@KB85 :>40 B5AB0<8  
49. &9EF<DB6M<> B5A4DG:<?, KFB CD< 5OEFDB@ CBE?98B64F9?PAB@ A4:4F<< >ABC>< 
«"C?4F<FP» FD4A;4>J<S CDB6B8<FES 864:8O. � >4>B@G F<CG 89H9>F4 QFB BFABE<FES?  
�) �>38G5A:0O >H81:0 / "BACBAB285 845<?>B5=B=>AB8 8 >1@01>B:8 A>AB>O=8O  
�) "H81:0 25@AB:8  
�) %8=B0:A8G5A:0O >H81:0  
�) "H81:0 :>=D83C@0F88 A5@25@0  
50. �?S F9EF<DB64A<S API @<>DBE9D6<E4 <ECB?P;G9FES Postman < 46FB@4F<K9E><9 
E>D<CFO. �4>B= GDB69AP F9EF<DB64A<S QFB CB>DO649F 6 C9D6GR BK9D98P?  
�)  >4C;L=>5  
�) �=B53@0F8>==>5 / �>=B@0:B=>5  
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�) %8AB5<=>5 UI  
�) %B@5AA-B5AB8@>20=85  
 

№ "F69F 
46 � 
47 � (#DB69DSRFES ;A4K9A<S A4 7D4A<J9 < ;4 9ё CD989?4@<)  
48 � 
49 � 
50 � 

 
?>  ��.02.04  0B5<0B8G5A:>5 <>45;8@>20=85 
&<C 1: "8<A CD46<?PAO= BF69F (6O5BD <; 4 64D<4AFB6) 

1. +FB F4>B9 @4F9@4F<K9E>4S @B89?P?  
�) (878G5A:89 <0:5B >1J5:B0 2 C<5=LH5==>< <0AHB015  
�) %>2>:C?=>ABL <0B5<0B8G5A:8E A>>B=>H5=89, >?8AK20NI8E A2>9AB20 8 ?@>F5AAK >1J5:B0  
�) �><?LNB5@=0O ?@>3@0<<0 A 3@0D8G5A:8< 8=B5@D59A><  
�) +5@B56 8;8 AE5<0 CAB@>9AB20  
2. �D4H<K9E><= @9FB8 D9L9A<S ;484K< ?<A9=AB7B CDB7D4@@<DB64A<S CD<@9A<@, >B784 
K<E?B C9D9@9AAOI D46AB:  
�) "4=>9  
�) �2C<  
�) &@ё< 8 1>;55  
�) �N1><C F5;><C G8A;C  
3.  9FB8 CBE?98B64F9?PAB7B C9D95BD4 69DL<A @AB7B7D4AA<>4 8BCGEF<@OI D9L9A<= 
A4;O649FES:  
�)  5B>4>< !LNB>=0  
�)  5B>4>< �0CAA0  
�)  5B>4><  >=B5-�0@;> 
 �) %8<?;5:A-<5B>4><  
4. #DBJ9EE, 6 >BFBDB@ 5G8GM99 EBEFBSA<9 E<EF9@O ;46<E<F FB?P>B BF F9>GM97B EBEFBSA<S 
< A9 ;46<E<F BF CD98OEFBD<<, A4;O649FES:  
�) �5B5@<8=8@>20==K<  
�)  0@:>2A:8<  
�) *8:;8G5A:8<  
�) %B>E0AB8G5A:8< A ?0<OBLN  
5. �?7BD<F@ �9=>EFDO CD98A4;A4K9A 8?S:  
�) #>AB@>5=8O <8=8<0;L=>3> >AB>2=>3> 45@520  
�) &>?>;>38G5A:>9 A>@B8@>2:8 
�) !0E>645=8O :@0BG09H8E ?CB59 >B >4=>9 25@H8=K 4> 2A5E >AB0;L=KE 2 3@0D5 A 
=5>B@8F0B5;L=K<8 25A0<8  
�) $0A:@0A:8 3@0D0  
6. �7D4, 6 >BFBDB= EG@@4 6O<7DOL9= 6E9I GK4EFA<>B6 CBEFBSAA4 (B5OKAB D46A4 AG?R), 
A4;O649FES:  
�) �>>?5@0B82=>9  
�) �3@>9 A =C;52>9 AC<<>9  
�)  =>3>H03>2>9  
�) %B0B8G5A:>9  
7. "EAB6AB= CD<AJ<C 8<A4@<K9E>B7B CDB7D4@@<DB64A<S, CB;6B?SRM<= D4;5<64FP 
E?B:AGR ;484KG A4 BCF<@4?PAO9 CB8;484K<, EHBD@G?<DB64?:  
�) $. �5;;<0=  
�) �6. D>= !59<0= 
�) �. �0=B>@>28G  
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�) �6. �0=F83  
8. �E?< >BQHH<J<9AF ;47DG;>< >4A4?4 % " ρ = »/¼ > 1, FB:  
�) %8AB5<0 @01>B05B AB018;L=> 
�) "G5@54L 1C45B =5>3@0=8G5==> @0AB8  
�) �0=0; 1C45B 1>;LHCN G0ABL 2@5<5=8 ?@>AB0820BL  
�) �0O2:8 1C4CB >1A;C6820BLAO <3=>25==>  
9.  9FB8, BEAB64AAO= A4 @AB7B>D4FAB= 79A9D4J<< E?GK4=AOI K<E9? 8?S BJ9A>< 
I4D4>F9D<EF<> E?B:AB= E<EF9@O, A4;O649FES:  
�)  5B>4>< =08<5=LH8E :204@0B>2  
�)  5B>4>< ?>B5=F80;>2  
�) �@0485=B=K< <5B>4><  
�)  5B>4><  >=B5-�0@;>  
10. � >4ABA<K9E>B= HBD@9 ;484K< ?<A9=AB7B CDB7D4@@<DB64A<S 6E9 B7D4A<K9A<S 
8B?:AO 5OFP ;4C<E4AO 6 6<89:  
�) !5@025=AB2 B8?0 f  
�) $025=AB2 A =5>B@8F0B5;L=K<8 ?5@5<5==K<8  
�)  >4C;L=KE =5@025=AB2  
�) #@>872>;L=KE DC=:F89  
11. �D4H, 6 >BFBDB@ @9:8G ?R5O@< 86G@S 69DL<A4@< EGM9EF6G9F DB6AB B8<A CDBEFB= 
CGFP, A4;O649FES:  
�) *8:;><  
�) �5@52><  
�) #>;=K< 3@0D><  
�) "@85=B8@>20==K< 3@0D><  
12. %FD4F97<S, 74D4AF<DGRM4S <7DB>G 6O<7DOL A9 @9APL9 BCD989?ёAAB7B ;A4K9A<S 
A9;46<E<@B BF 89=EF6<= CDBF<6A<>4, A4;O649FES:  
�)  8=8<0:A=>9 AB@0B53859  
�) $02=>25A85< !MH0 
�) �><8=8@CNI59 AB@0B53859  
�) %<5H0==>9 AB@0B53859  
13. �@<F4J<BAAB9 @B89?<DB64A<9 A4<5B?99 QHH9>F<6AB CD<@9AS9FES, >B784:  
�) %CI5AB2C5B B>G=0O 0=0;8B8G5A:0O D>@<C;0  
�) %8AB5<0 A;8H:>< A;>6=0 8;8 AB>E0AB8G=0 4;O 0=0;8B8G5A:>3> >?8A0=8O  
�) &@51C5BAO B>;L:> AB0B8G5A:89 @0AGёB  
�) "BACBAB2CNB ;N1K5 40==K5 > A8AB5<5  
14. %I9@4 «7<59?< < D4;@AB:9A<S» BC<EO649F CDBJ9EEO E 8<E>D9FAO@< EBEFBSA<S@<, 6 
>BFBDOI C9D9IB8O 6B;@B:AO:  
�) � ;N1>5 ?@>872>;L=>5 A>AB>O=85  
�) &>;L:> 2 A>A54=85 A>AB>O=8O (+1 8;8 -1)  
�) &>;L:> 2 =0G0;L=>5 A>AB>O=85  
�) &>;L:> ?@8 =0;8G88 2=5H=53> C?@02;5=8O  
15. *9?BK<E?9AAB9 CDB7D4@@<DB64A<9 BF?<K49FES BF B5OKAB7B ?<A9=AB7B F9@, KFB:  
�) #5@5<5==K5 <>3CB ?@8=8<0BL B>;L:> F5;>G8A;5==K5 7=0G5=8O  
�) *5;520O DC=:F8O >1O70B5;L=> :204@0B8G=0O  
�) "3@0=8G5=8O >BACBAB2CNB  
�) $5H05BAO 8A:;NG8B5;L=> 3@0D8G5A:8< <5B>4><  
 

№ "F69F № "F69F 
1 � 11 � 
2 � 12 � 
3 � 13 � 
4 � 14 � 
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5 � 15 � 
6 �   
7 �   
8 �   
9 �   
10 �   

 
&<C 2: !9E>B?P>B CD46<?PAOI BF69FB6 (6O5BD <; 5 64D<4AFB6) 

16. #D<;A4><, CB >BFBDO@ >?4EE<H<J<DGRFES @4F9@4F<K9E><9 @B89?<:  
�) )0@0:B5@ >B@0605<KE A2>9AB2 (AB@C:BC@=K5, DC=:F8>=0;L=K5)  
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�) �A?>;L7>20=88 C65 2KG8A;5==KE =0 B5:CI5< H035 7=0G5=89 =58725AB=KE  
�) "BACBAB288 CA;>28O AE>48<>AB8  
�) #@8<5=5=88 B>;L:> : A8<<5B@8G=K< <0B@8F0<  
�) �A?>;L7>20=88 <0B@8FK �5AA5  
8. �AF9DCB?SJ<BAAO= @AB7BK?9A �47D4A:4 <ECB?P;G9FES 8?S:  
�) �??@>:A8<0F88 DC=:F88, 7040==>9 B01;8G=>, 2 C7;0E 8 <564C =8<8  
�) $5H5=8O 48DD5@5=F80;L=KE C@02=5=89  
�) +8A;5==>3> 8=B53@8@>20=8O  
�)  8=8<870F88 =5;8=59=KE DC=:F89  
9. �G5<K9E><= EC?4=A A4 >4:8B@ BFD9;>9 @9:8G G;?4@< CD98EF46?S9F EB5B=:  
�) �8=59=CN DC=:F8N  
�) �204@0B8G=K9 ?>;8=><  
�) �C18G5A:89 ?>;8=><  
�) Э:A?>=5=F80;L=CN DC=:F8N  
10. 1>EFD4CB?SJ<S 6 BF?<K<9 BF <AF9DCB?SJ<< CD98CB?4749F: 
�) �>AAB0=>2;5=85 7=0G5=89 2=CB@8 8=B5@20;0 8725AB=KE C7;>2  
�) "F5=:C 7=0G5=89 DC=:F88 70 ?@545;0<8 8=B5@20;0 C7;>2  
�) %3;06820=85 HC<>2 2 40==KE  
�) !0E>645=85 ?@>872>4=KE 2 C7;0E  
11. �648D4FGDA4S HBD@G?4 !PRFBA4-�BF9E4 CD< n=2 A4;O649FES:  
�) #@028;> ?@O<>C3>;L=8:>2  
�) #@028;> B@0?5F89  
�) (>@<C;0 %8<?A>=0 (?0@01>;)  
�) (>@<C;0 �0CAA0  
12. (BD@G?4 K<E?9AAB7B <AF97D<DB64A<S �4GEE4 BF?<K49FES BF HBD@G? !PRFBA4-�BF9E4 
F9@, KFB:  
�) '7;K 8=B53@8@>20=8O 2K18@0NBAO >?B8<0;L=> (:>@=8 >@B>3>=0;L=KE ?>;8=><>2), 0 =5 
@02=>>BAB>OI8<8  
�) �A?>;L7C5B B>;L:> :>=FK >B@57:0  
�) #@8<5=8<0 B>;L:> : ?5@8>48G5A:8< DC=:F8O<  
�) &@51C5B 2KG8A;5=8O ?@>872>4=KE ?>4K=B53@0;L=>9 DC=:F88  
13.  9FB8 1=?9D4 8?S D9L9A<S ;484K< �BL< y' = f(x,y) <@99F CBDS8B> FBKABEF<:  
�) 1  
�) 2  
�) 4  
�) 0  
14.  9FB8 $GA79-�GFF4 4-7B CBDS8>4 A4 >4:8B@ L479 FD95G9F 6OK<E?9A<S CD46B= K4EF< 
"�':  
�) 1 @07  
�) 2 @070  
�) 4 @070  
�) 8 @07  
15.  9FB8 8<IBFB@<< CB<E>4 Q>EFD9@G@4 HGA>J<< B8AB= C9D9@9AAB= A4 >4:8B@ L479:  
�) �5;8B >B@57>: =5>?@545;ё==>AB8 ?>?>;0< 8 >B1@0AK205B ?>;>28=C  
�) %B@>8B :0A0B5;L=CN  
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�) �A?>;L7C5B 2B>@CN ?@>872>4=CN  
�) #@8<5=O5B 3@0485=B=K9 A?CA:  
 

№ "F69F № "F69F 
1 � 11 � 
2 � 12 � 
3 � 13 � 
4 � 14 � 
5 � 15 � 
6 �   
7 �   
8 �   
9 �   
10 �   

 
&<C 2: !9E>B?P>B CD46<?PAOI BF69FB6 (6O5BD <; 5 64D<4AFB6) 

16. �EFBKA<>< CB7D9LABEF9= 6 K<E?9AAOI 6OK<E?9A<SI 6>?RK4RF:  
�) #>3@5H=>ABL 8AE>4=KE 40==KE  
�) #>3@5H=>ABL <5B>40 (CA5G5=8O)  
�) #>3@5H=>ABL >:@C3;5=8O  
�) #>3@5H=>ABL H@8DB>2>3> >B>1@065=8O  
�) #>3@5H=>ABL :><?8;OF88 ?@>3@0<<K �, �, � 
17. #D< G@AB:9A<< < 89?9A<< CD<5?<:ёAAOI K<E9?:  
�) �1A>;NB=K5 ?>3@5H=>AB8 A:;04K20NBAO  
�) "B=>A8B5;L=K5 ?>3@5H=>AB8 A:;04K20NBAO  
�) $57C;LB0B >:@C3;O5BAO 4> :>;8G5AB20 7=0G0I8E F8D@ =08<5=55 B>G=>3> <=>68B5;O  
�) #>3@5H=>ABL 2A5340 C<5=LH05BAO  
�) �A?>;L7C5BAO B>;L:> ?@028;> B@0?5F89 �, � 
18. #D9<@GM9EF64 >B@5<A<DB64AAB7B @9FB84 IBD8 < >4E4F9?PAOI:  
�) 'A:>@5==0O AE>48<>ABL ?> A@02=5=8N A >B45;L=K<8 <5B>40<8  
�) �>7<>6=>ABL ?>;CG5=8O 42CAB>@>==59 >F5=:8 :>@=O  
�) !5 B@51C5B 2KG8A;5=8O ?@>872>4=>9  
�) #@8<5=8< B>;L:> : ;8=59=K< DC=:F8O<  
�) #>72>;O5B :>=B@>;8@>20BL ?>3@5H=>ABL =0 :064>< H035 �, �, � 
19. 'E?B6<9 EIB8<@BEF< @9FB84 CDBEFB= <F9D4J<< 8?S E<EF9@O %��' 6OCB?AS9FES, 9E?<: 
�)  0B@8F0 A8AB5<K 8<55B AB@>3>5 4803>=0;L=>5 ?@5>1;040=85  
�) !>@<0 <0B@8FK ?5@5E>40 <5=LH5 548=8FK  
�) �A5 M;5<5=BK <0B@8FK ?>;>68B5;L=K  
�) "?@545;8B5;L @025= =C;N  
�) %8AB5<0 8<55B 548=AB25==>5 @5H5=85 �, � 
20. �AF9DCB?SJ<BAAO9 HBD@G?O !PRFBA4 G8B5AO F9@, KFB:  
�) #@8 4>102;5=88 =>2>3> C7;0 =5 B@51C5BAO ?5@5AG8BK20BL 2A5 :>MDD8F85=BK  
�) �A?>;L7CNB :>=5G=K5 @07=>AB8, :>B>@K5 ;53:> 2KG8A;ONBAO  
�) �0@0=B8@CNB <8=8<C< >AF8;;OF89  
�) #@8<5=8<K B>;L:> 4;O @02=>>BAB>OI8E C7;>2  
�) &@51CNB @5H5=8O %��' 4;O =0E>645=8O :>MDD8F85=B>2 �, �, � 
21. #D9<@GM9EF64 EC?4=A-<AF9DCB?SJ<< C9D98 7?B54?PAO@ CB?<AB@B@ �47D4A:4:  
�) "BACBAB285 MDD5:B0 $C=35 ?@8 1>;LH>< G8A;5 C7;>2  
�) �>:0;L=>5 87<5=5=85 :>MDD8F85=B>2 ?@8 87<5=5=88 >4=>3> C7;0  
�) "15A?5G5=85 3;04:>AB8 (=5?@5@K2=>AB8 ?@>872>4=KE)  
�) �2B><0B8G5A:0O M:AB@0?>;OF8O 70 ?@545;K C7;>2  
�) #@>AB>B0 2KG8A;5=8O ?@>872>4=KE 2 C7;0E �, �, � 
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22. � @9FB84@ K<E?9AAB7B @<A<@<;4J<< HGA>J<< 86GI C9D9@9AAOI 59; 6OK<E?9A<S 
CDB<;6B8AOI BFABESFES:  
�)  5B>4 ?>:>>@48=0B=>3> A?CA:0  
�) %8<?;5:A-<5B>4 !5;45@0- 840  
�)  5B>4 7>;>B>3> A5G5=8O  
�)  5B>4 =08A:>@59H53> A?CA:0  
�)  5B>4 !LNB>=0 4;O >?B8<870F88 �, � 
23. #D< CD<@9A9A<< @9FB84 �4GEE4 8?S A4IB:89A<S B5D4FAB= @4FD<JO:  
�) %?@020 >B 8AE>4=>9 <0B@8FK 70?8AK205BAO 548=8G=0O <0B@8F0  
�) #@O<>9 8 >1@0B=K9 E>4 ?@8<5=ONBAO : @0AH8@5==>9 <0B@8F5  
�) � @57C;LB0B5 A;520 ?>;CG05BAO 548=8G=0O <0B@8F0, 0 A?@020 3 >1@0B=0O  
�) &@51C5BAO 2KG8A;5=85 >?@545;8B5;O =0 :064>< H035  
�)  5B>4 ?@8<5=8< B>;L:> : 2K@>645==K< <0B@8F0< �, �, � 
 

№ #D46<?PAO9 64D<4AFO 
16 �, �, � 
17 �, � 
18 �, �, � 
16 �, � 
20 �, �, � 
21 �, �, � 
22 �, � 
23 �, �, � 

 
&<C 3: 'EF4AB6?9A<9 EBBF69FEF6<S 

24. %BBFA9E<F9 6<8 CB7D9LABEF< < 9ё BCD989?9A<9: 
1. �1A>;NB=0O ?>3@5H=>ABL 
2. "B=>A8B5;L=0O ?>3@5H=>ABL 
3. #@545;L=0O ?>3@5H=>ABL 

�) "B=>H5=85 01A>;NB=>9 ?>3@5H=>AB8 : <>4C;N 
B>G=>3> 7=0G5=8O  
�)  >4C;L @07=>AB8 ?@81;86ё==>3> 8 B>G=>3> 7=0G5=89 
�) �5@E=OO 3@0=8F0 2>7<>6=>9 ?>3@5H=>AB8, 
30@0=B8@CNI0O B>G=>ABL 

1-�, 2-�, 3-� 
25. %BBFA9E<F9 @9FB8 D9L9A<S A9?<A9=AOI GD46A9A<= < 97B 79B@9FD<K9E>GR 
<AF9DCD9F4J<R: 
1.  5B>4 E>@4 
2.  5B>4 :0A0B5;L=KE 
3.  5B>4 ?@>AB>9 8B5@0F88 

�) #@>2545=85 :0A0B5;L=>9 : 3@0D8:C 2 B5:CI59 B>G:5 4> 
?5@5A5G5=8O A >ALN OX  
�) #@>2545=85 A5:CI59 <564C :>=F0<8 >B@57:0 4> ?5@5A5G5=8O 
A OX  
�) #>AB@>5=85 8B5@0F8>==>9 ?>A;54>20B5;L=>AB8 G5@57 
?5@5A5G5=85 y=x 8 y=φ(x) 

1-�, 2-�, 3-� 
1. %BBFA9E<F9 @9FB8 K<E?9AAB7B <AF97D<DB64A<S < CBDS8B> FBKABEF<: 
1.  5B>4 ?@O<>C3>;L=8:>2 
2.  5B>4 B@0?5F89 
3. (>@<C;0 %8<?A>=0 

�) O(h²)  
�) O(h⁴)  
�) O(h) 

1-�, 2-�, 3-� 
1. %BBFA9E<F9 4?7BD<F@ @<A<@<;4J<< < 97B >?RK96GR BEB59AABEFP: 
1.  5B>4 7>;>B>3> A5G5=8O  
2.  5B>4 =08A:>@59H53> A?CA:0  
3.  5B>4 ?>:>>@48=0B=>3> A?CA:0 

�) �2865=85 ?>>G5@ё4=> 24>;L >A59 :>>@48=0B  
�) �A?>;L7>20=85 >B=>H5=8O >B@57:>2, @02=>3> 
7>;>B><C A5G5=8N (~0.618)  
�) �2865=85 2 =0?@02;5=88 0=B83@0485=B0 DC=:F88 
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1-�, 2-�, 3-� (#D<@9K4A<9: 6 ;484A<< AG@9D4J<S E86<AGF4, <ECD46?9AB A4 1-�B?BFB9 E9K9A<9, 2-
!4<E>BD9=L<=, 3-#B>BBD8<A4FAO=) 
1. %BBFA9E<F9 CBASF<9 < @4F9@4F<K9E>B9 6OD4:9A<9/E6B=EF6B: 
1. �=B5@?>;OF8O 
2. Э:AB@0?>;OF8O 
3. �??@>:A8<0F8O 

�) #@81;865=85 DC=:F88 =0 7040==>< >B@57:5 A <8=8<870F859 
?>3@5H=>AB8 (157 >1O70B5;L=>3> ?@>E>645=8O G5@57 C7;K)  
�) �>AAB0=>2;5=85 DC=:F88 2=CB@8 8=B5@20;0 8725AB=KE C7;>2  
�) "?@545;5=85 7=0G5=89 DC=:F88 70 ?@545;0<8 8=B5@20;0 C7;>2 

1-�, 2-�, 3-� 
1. %BBFA9E<F9 QF4C @9FB84 �4GEE4 < 97B 89=EF6<9: 
1. #@O<>9 E>4 
2. "1@0B=K9 E>4 

�) #>A;54>20B5;L=>5 8A:;NG5=85 ?5@5<5==KE, ?@82545=85 : 
B@5C3>;L=><C 284C  
�) !0E>645=85 7=0G5=89 =58725AB=KE =0G8=0O A ?>A;54=53> 
C@02=5=8O 

1-�, 2-� 
1. %BBFA9E<F9 GE?B6<9 < @9FB8 BF89?9A<S >BDA9=: 
1. f(a)·f(b) < 0 
2. f'(x) A>E@0=O5B 7=0: =0 [a,b] 
3. f''(x) A>E@0=O5B 7=0: =0 [a,b] 

�) �0@0=B8@C5B <>=>B>==>ABL DC=:F88 =0 >B@57:5  
�) �0@0=B8@C5B 2K?C:;>ABL/2>3=CB>ABL 3@0D8:0  
�) ':07K205B =0 =0;8G85 E>BO 1K >4=>3> :>@=O =0 >B@57:5 

1-�, 2-�, 3-� 
1. %BBFA9E<F9 E6B=EF6B EC?4=A4 < 97B @4F9@4F<K9E>GR HBD@G?<DB6>G: 
1. !5?@5@K2=>ABL S(x)  
2. !5?@5@K2=>ABL S'(x)  
3. !5?@5@K2=>ABL S''(x) 

�) �;04:>ABL ABK:0 157 87;><>2  
�) #;02=>ABL 87<5=5=8O :@8287=K  
�) "BACBAB285 @07@K2>2 2 C7;>2KE B>G:0E 

1-�, 2-�, 3-� 
 

№ "F69F 
24 1-�, 2-�, 3-� 
25 1-�, 2-�, 3-� 
26 1-�, 2-�, 3-� 
27 1-�, 2-�, 3-� (#D<@9K4A<9: 6 ;484A<< AG@9D4J<S E86<AGF4, <ECD46?9AB A4 1-

�B?BFB9 E9K9A<9, 2-!4<E>BD9=L<=, 3-#B>BBD8<A4FAO=) 
28 1-�, 2-�, 3-� 
29 1-�, 2-� 
30 1-�, 2-�, 3-� 
31 1-�, 2-�, 3-� 

 
&<C 4: �9DAB / !969DAB 

32. %B@A<F9?PAB= EK<F49FES J<HD4, 9E?< 45EB?RFA4S CB7D9LABEFP K<E?4 CD96OL49F 
CB?B6<AG D4;DS84, 6 >BFBDB@ BA4 EFB<F.  
○ �5@=> 
○ !525@=> 
33. #D< E?B:9A<< CD<5?<:ёAAOI K<E9? 45EB?RFA4S CB7D9LABEFP EG@@O D46A4 EG@@9 
45EB?RFAOI CB7D9LABEF9= E?4749@OI.  
○ �5@=> 
○ !525@=> 
34.  9FB8 CDBEFB= <F9D4J<< EIB8<FES 5OEFD99 @9FB84 �9=89?S CD< B8<A4>B6OI 
A4K4?PAOI CD<5?<:9A<SI.  
○ �5@=> 
○ !525@=> 
35. �AF9DCB?SJ<BAAO= @AB7BK?9A �47D4A:4 EF9C9A< n CDBIB8<F K9D9; 6E9 n+1 G;?B6O9 
FBK><.  
○ �5@=> 
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○ !525@=> 
36. 1>EFD4CB?SJ<S, >4> CD46<?B, 84ёF @9APLGR CB7D9LABEFP, K9@ <AF9DCB?SJ<S.  
○ �5@=> 
○ !525@=> 
37.  9FB8 �4GEE4 CD<@9A<@ FB?P>B > E<EF9@4@ E A9AG?96O@ BCD989?<F9?9@ @4FD<JO 
>BQHH<J<9AFB6.  
○ �5@=> 
○ !525@=> 
38. (BD@G?4 �4GEE4 8?S K<E?9AAB7B <AF97D<DB64A<S <ECB?P;G9F D46ABBFEFBSM<9 G;?O A4 
BFD9;>9.  
○ �5@=> 
○ !525@=> 
 
№ "F69F 
32 �9DAB 
33 �9DAB 
34 !969DAB ( 9FB8 �9=89?S B5OKAB EIB8<FES 5OEFD99, F4> >4> <ECB?P;G9F 

B5AB6?ёAAO9 ;A4K9A<S) 
35 �9DAB 
36 !969DAB (Э>EFD4CB?SJ<S @9A99 A48ё:A4 < CB7D9LABEFP 5OEFDB D4EFёF ;4 

CD989?4@< G;?B6) 
37 �9DAB 
38 !969DAB (';?O 6O5<D4RFES A9D46AB@9DAB, >4> >BDA< CB?<AB@B6 �9:4A8D4) 

 
&<C 5: �4CB?A9A<9 CDBCGE>4 / �D4F><= BF69F 

39. %>BDBEFP EIB8<@BEF< <F9D4J<BAAOI @9FB8B6 BJ9A<649FES CB 69?<K<A9 ABD@O 
@4FD<JO ______ <?< CB D4;ABEF< CBE?98B64F9?PAOI CD<5?<:9A<=.  
40. �E?< CD< D9L9A<< %��' @9FB8B@ �4GEE4 A4 >4>B@-FB L479 6E9 Q?9@9AFO EFB?5J4 
A<:9 7?46AB7B Q?9@9AF4 D46AO AG?R, 4 CD464S K4EFP A9 AB?P, FB E<EF9@4 ______.  
41.  9FB8 $GA79-�GFF4 5B?99 6OEB>B7B CBDS8>4 FD95G9F @9APL97B L474 <AF97D<DB64A<S 
8?S 8BEF<:9A<S FB= :9 FBKABEF< CB ED46A9A<R E @9FB8B@ 1=?9D4.  
42. � @9FB89 ;B?BFB7B E9K9A<S BFABL9A<9 8?<A BFD9;>B6 A4 >4:8B@ L479 EBID4AS9FES 
CBEFBSAAO@ < D46AB ______.  
43. #DBJ9EE A4IB:89A<S CDB@9:GF>4, A4 >BFBDB@ GD46A9A<9 <@99F DB6AB B8<A >BD9AP, 
A4;O649FES ______ >BDA9=.  
№ "F69F 
39 C9D9IB84 (<?< <F9D4J<BAAB= @4FD<JO) 
40 A9EB6@9EFA4 (A9 <@99F D9L9A<=) 
41 !969DAB (!4B5BDBF: CB;6B?S9F 5D4FP 5B?PL<= L47 CD< FB= :9 FBKABEF<) 
42 τ ≈ 0.618 (<?< (√5-1)/2) 
43 "F89?9A<9@ 

 
&<C 6: 'EF4AB6?9A<9 CBE?98B64F9?PABEF< 

44. 1F4CO D9L9A<S A9?<A9=AB7B GD46A9A<S f(x)=0 K<E?9AAO@< @9FB84@<: 
1. 'B>G=5=85 :>@=O 8B5@0F8>==K< <5B>4>< 
2. "B45;5=85 :>@=59 (;>:0;870F8O) 
3. #@>25@:0 :@8B5@8O >AB0=>2:8 (|x_{n+1} - x_n| < ε) 
4. �K1>@ =0G0;L=>3> ?@81;865=8O  
45. #BDS8B> 6OK<E?9A<= CD< <ECB?P;B64A<< GFBKAёAAB7B @9FB84 1=?9D4: 
1. �KG8A;5=85 ?@>3=>7=>3> 7=0G5=8O y* = y_n + h·f(x_n, y_n) 
2. �KG8A;5=85 ?@>872>4=>9 2 =0G0;L=>9 B>G:5 f(x_n, y_n) 
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3. �KG8A;5=85 ?@>872>4=>9 2 ?@>3=>7=>9 B>G:5 f(x_{n+1}, y*) 
4. 'B>G=5=85 7=0G5=8O y_{n+1} = y_n + (h/2)·[f(x_n, y_n) + f(x_{n+1}, y*)]  
1. ,47< @9FB84 CB>BBD8<A4FAB7B ECGE>4 8?S @<A<@<;4J<< f(x,y): 
1. (8:A0F8O y, <8=8<870F8O ?> x → x_{k+1} 
2. #@>25@:0 CA;>28O >AB0=>2:8 
3. (8:A0F8O x_{k+1}, <8=8<870F8O ?> y → y_{k+1} 
4. #5@5E>4 : A;54CNI59 8B5@0F88  
 

№ #D46<?PAO= CBDS8B> 
44 2 → 4 → 1 → 3 
45 2 → 1 → 3 → 4 
46 1 → 3 → 2 → 4 (<?< 1-3-2, 9E?< CDB69D>4 6 >BAJ9 J<>?4) 

 
&<C 7: %<FG4J<BAAO9 ;484K< / �A4?<; 

47. #D< K<E?9AAB@ <AF97D<DB64A<< HGA>J<< f(x)=e^x A4 [0,1] @9FB8B@ FD4C9J<= E L47B@ 
h=0.5 CB?GK9A4 CB7D9LABEFP ε. +FB5O G@9APL<FP CB7D9LABEFP 6 4 D4;4, L47 h A9B5IB8<@B: 
�) '25;8G8BL 2 2 @070  
�) '<5=LH8BL 2 2 @070  
�) '<5=LH8BL 2 4 @070  
�) "AB028BL 157 87<5=5=89  
48. %FG89AF CD<@9AS9F @9FB8 !PRFBA4 > GD46A9A<R x³ - x - 1 = 0 E A4K4?PAO@ 
CD<5?<:9A<9@ x₀ = 0.5. �D4H<> HGA>J<< 6 QFB= FBK>9 <@99F FBK>G C9D97<54, 4 CDB<;6B8A4S 
5?<;>4 > AG?R. �4>B= D<E> 6B;A<>49F?  
�)  5B>4 30@0=B8@>20==> =094ёB :>@5=L 70 1 8B5@0F8N  
�) #>3@5H=>ABL >:@C3;5=8O AB0=5B =C;52>9 
�) #>A;54CNI0O 8B5@0F8O <>65B «C;5B5BL» 40;5:> >B :>@=O 8;8 <5B>4 =5 A>94ёBAO  
�)  5B>4 02B><0B8G5A:8 ?5@5:;NG8BAO =0 <5B>4 E>@4  
 

№ "F69F 

47 
� (#B7D9LABEFP @9FB84 FD4C9J<= CDBCBDJ<BA4?PA4 h², 
;A4K<F ε/4 8BEF<749FES CD< h/2) 

48 � 
 

?>  ��.02.06 �57>?0A=>ABL ?@>3@0<<=>3> >15A?5G5=8O 
&<C 1: "8<A CD46<?PAO= BF69F (6O5BD <; 4 64D<4AFB6) 

1. +FB F4>B9 GS;6<@BEFP CDB7D4@@AB7B B59EC9K9A<S?  
�) "H81:0 2 4>:C<5=B0F88  
�) %;01>5 <5AB> 2 A8AB5<5, :>B>@>5 <>65B 1KBL 8A?>;L7>20=> 7;>C<KH;5==8:>< 4;O =0@CH5=8O 
?>;8B8:8 157>?0A=>AB8  
�) �@5<5==0O 7045@6:0 2 @01>B5 A5@25@0  
�) �8F5=78>==>5 >3@0=8G5=85 ?@>4C:B0  
2. �4>4S GS;6<@BEFP EF45<?PAB ;4A<@49F C9D6B9 @9EFB 6 4>FG4?PAB@ EC<E>9 OWASP Top 
10?  
�) Injection  
�) Cryptographic Failures  
�) Broken Access Control (!0@CH5=85 :>=B@>;O 4>ABC?0)  
�) Security Misconfiguration  
3. #D<AJ<C A4<@9APL<I CD<6<?97<= (Least Privilege) B;A4K49F:  
�) #@54>AB02;5=85 ?>;L7>20B5;N <0:A8<0;L=KE ?@02 4;O C4>1AB20 @01>BK  
�) �K40G0 @>2=> B5E ?@02, :>B>@K5 =5>1E>48<K 4;O 2K?>;=5=8O :>=:@5B=>9 7040G8  
�) "B:;NG5=85 2A5E CGёB=KE 70?8A59 ?> C<>;G0=8N  
�) �A?>;L7>20=85 >4=>3> ?0@>;O 4;O 2A5E A8AB5<  
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4. �4>B= F<C L<HDB64A<S <ECB?P;G9F B8<A < FBF :9 >?RK 8?S L<HDB64A<S < 
D4EL<HDB64A<S?  
�) �A8<<5B@8G=>5  
�) "4=>AB>@>==55  
�) %8<<5B@8G=>5 
�) �20=B>2>5  
5. #DBFB>B? TLS B59EC9K<649F:  
�) &>;L:> A60B85 ?5@540205<KE 40==KE  
�) �>=D845=F80;L=>ABL, F5;>AB=>ABL 8 0CB5=B8D8:0F8N :0=0;0 A2O78  
�) �2B><0B8G5A:>5 @575@2=>5 :>?8@>20=85  
�) �0;0=A8@>2:C =03@C7:8 <564C A5@25@0<8  
6. �89 59;BC4EA99 6E97B ID4A<FP >D<CFB7D4H<K9E><9 >?RK< 6 @B5<?PAB@ CD<?B:9A<< A4 
Android?  
�) � D09;5 assets ?@>5:B0 
�) � AB@>:>2KE @5AC@A0E (strings.xml)  
�) � Android Keystore System (0??0@0B=> 8;8 "%-87>;8@>20==>)  
�) � 70H8D@>20==>< 2845 2 1075 40==KE SQLite  
7. �4>B= HTTP-;47B?B6B> ;4M<M49F 695-CD<?B:9A<9 BF XSS-4F4>, B7D4A<K<64S 
8BCGEF<@O9 <EFBKA<>< E>D<CFB6?  
�) Cache-Control  
�) Content-Security-Policy (CSP)  
�) Access-Control-Allow-Origin  
�) X-Frame-Options  
8. +FB F4>B9 «Envelope Encryption» (>BA69DFAB9 L<HDB64A<9) 6 B5?4KAOI ED984I?  
�) ,8D@>20=85 2A53> 6ёAB:>3> 48A:0 A5@25@0  
�) ,8D@>20=85 40==KE :;NG>< 40==KE (DEK), :>B>@K9 A0< 70H8D@>20= 3;02=K< :;NG>< (KEK) 
�) �@E828@>20=85 40==KE ?5@54 >B?@02:>9 2 >1;0:>  
�) �A?>;L7>20=85 >4=>3> :;NG0 4;O 2A5E :;85=B>2  
9. SQL-<AN9>J<S 6B;A<>49F CD9<@GM9EF69AAB <;-;4:  
�) !5?@028;L=>9 >1@01>B:8 ?>;L7>20B5;LA:>3> 22>40 8 :>=:0B5=0F88 AB@>: 2 SQL-70?@>A0E  
�)  54;5==>3> A5B52>3> A>548=5=8O 
�) "BACBAB28O HTTPS 
 �) �A?>;L7>20=8O IPv6  
10. �4>B= 4?7BD<F@ I9L<DB64A<S D9>B@9A8B64A EB6D9@9AAO@< EF4A84DF4@< 8?S 
59;BC4EAB7B ID4A9A<S C4DB?9=?  
�) MD5  
�) SHA-1  
�) bcrypt / Argon2 / PBKDF2 
 �) Base64  
11. �?S K97B CD98A4;A4K9A CDBFB>B? OAuth 2.0?  
�) �;O H8D@>20=8O M;5:B@>==>9 ?>GBK  
�) �;O 45;538@>20==>3> 4>ABC?0 : @5AC@A0< 157 ?5@540G8 CGёB=KE 40==KE ?>;L7>20B5;O  
�) �;O 70I8BK >B DDoS-0B0:  
�) �;O A60B8O JSON->B25B>2  
12. #D<AJ<C Security by Design CD98CB?4749F:  
�) �=54@5=85 A@54AB2 70I8BK ?>A;5 7025@H5=8O @07@01>B:8 8 B5AB8@>20=8O  
�) �=B53@0F8N <5@ 157>?0A=>AB8 =0 MB0?0E ?@>5:B8@>20=8O 0@E8B5:BC@K 8 @07@01>B:8  
�) #>:C?:C 3>B>2>3> 0=B828@CA0  
�) "B:07 >B 8A?>;L7>20=8O AB>@>==8E 181;8>B5:  
13. +FB F4>B9 Nonce 6 >D<CFB7D4H<K9E><I CDBFB>B?4I?  
�) "4=>@07>2>5 A;CG09=>5 G8A;>, ?@54>B2@0I0NI55 0B0:8 ?>2B>@=>3> 2>A?@>872545=8O (replay)  
�) #>AB>O==K9 A5:@5B=K9 :;NG 
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�) )5H-AC<<0 D09;0  
�) �45=B8D8:0B>@ A5AA88  
14. (?47 >G>< HttpOnly ;4M<M49F BF:  
�) #5@5E20B0 ?> =570H8D@>20==><C :0=0;C  
�) �>ABC?0 : :C:8 G5@57 :;85=BA:89 JavaScript (A=8605B @8A: :@068 A5AA88 ?@8 XSS)  
�) "B?@02:8 :C:8 =0 AB>@>==85 4><5=K  
�) �2B><0B8G5A:>3> C40;5=8O :C:8 1@0C75@><  
15.  B89?P G7DB; (Threat Model) 6 C9D6GR BK9D98P CB@B749F:  
�) 'A:>@8BL :><?8;OF8N :>40  
�) %8AB5<0B878@>20BL 0:B82K, 2KO28BL ?>B5=F80;L=K5 C3@>7K 8 >?@545;8BL ?@8>@8B5BK 70I8BK 
�) !0?8A0BL 4>:C<5=B0F8N : API  
�) "?B8<878@>20BL 70?@>AK : 1075 40==KE  
 

№ "F69F № "F69F 
1 � 11 � 
2 � 12 � 
3 � 13 � 
4 � 14 � 
5 � 15 � 
6 �   
7 �   
8 �   
9 �   
10 �   

 
&<C 2: !9E>B?P>B CD46<?PAOI BF69FB6 (6O5BD <; 5 64D<4AFB6) 

16. �O59D<F9 >B@CBA9AFO >?4EE<K9E>B7B 4A4?<;4 D<E>B6:  
�) �45=B8D8:0F8O 0:B82>2  
�) "F5=:0 C3@>7 8 CO728<>AB59  
�) $0AGёB 25@>OB=>AB8 8 ?>B5=F80;L=>3> CI5@10  
�) �K1>@ AB@0B5388 >1@01>B:8 @8A:0 
�) '25;8G5=85 1N465B0 =0 <0@:5B8=3  
17. �4><9 @9DO QHH9>F<6AB ;4M<M4RF BF SQL-<AN9>J<=?  
�) #0@0<5B@87>20==K5 70?@>AK / Prepared Statements  
�) �A?>;L7>20=85 ORM-D@59<2>@:>2  
�) �0;840F8O 8 A0=8B870F8O 2E>4=KE 40==KE  
�) #@8=F8? =08<5=LH8E ?@828;5389 4;O ��-?>;L7>20B5;O  
�) "B:;NG5=85 ;>38@>20=8O >H81>:  
18. (4>FBDO 4GF9AF<H<>4J<< 6 @AB7BH4>FBDAB= ;4M<F9 (MFA) 6>?RK4RF:  
�) �=0=85 (?0@>;L, PIN)  
�) �;045=85 (A<0@BD>=, 0??0@0B=K9 B>:5=)  
�) �8><5B@8O (>B?5G0B>:, ;8F>)  
�)  5AB>?>;>65=85 ?>;L7>20B5;O  
�) �5@A8O 1@0C75@0  
19. %6B=EF64 >D<CFB7D4H<K9E>< EFB=>B= I9L-HGA>J<<:  
�) !5>1@0B8<>ABL (?@>>1@07 =52>AAB0=>28<)  
�) 'AB>9G82>ABL : :>;;878O<  
�) �5B5@<8=8@>20==>ABL (>48=0:>2K9 22>4 → >48=0:>2K9 2K2>4)  
�) �028==K9 MDD5:B (<0;>5 87<5=5=85 2E>40 :0@48=0;L=> <5=O5B E5H)  
�) �>7<>6=>ABL @0AH8D@>2:8  
20. #D<AJ<CO 59;BC4EAB= 4DI<F9>FGDO CDB7D4@@AB7B B59EC9K9A<S:  
�) �;C1>:0O 70I8B0 (Defense in Depth)  
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�)  8=8<0;L=0O ?>25@E=>ABL 0B0:8  
�) $0745;5=85 >1O70==>AB59 (Separation of Duties)  
�) "B:07 2 157>?0A=>< A>AB>O=88 (Fail Secure)  
�) %:@KB85 2A5E >H81>: >B ;>3>2  
21. 'S;6<@BEF< OWASP Top 10, E6S;4AAO9 E B5D45BF>B= 84AAOI < >D<CFB7D4H<9=:  
�) Cryptographic Failures  
�) Insecure Design  
�) Security Misconfiguration  
�) Vulnerable and Outdated Components  
�) Unvalidated Redirects  
22. &<C<KAO9 D<E>< >D<CFB7D4H<< 6 @B5<?PAOI CD<?B:9A<SI:  
�) )0@4:>48=3 :;NG59 2 8AE>4=>< :>45  
�) �A?>;L7>20=85 CAB0@52H8E 0;3>@8B<>2 (DES, MD5, RC4)  
�) "BACBAB285 ?@>25@:8 F5;>AB=>AB8 :>40 (tampering)  
�) )@0=5=85 GC2AB28B5;L=KE 40==KE 2 =570H8D@>20==>< 2845 2 ;>30E  
�) "1O70B5;L=>5 8A?>;L7>20=85 :20=B>2>3> H8D@>20=8O 
23.  9I4A<;@O ;4M<FO E9EE<= 6 695-CD<?B:9A<SI:  
�) (;038 Secure, HttpOnly, SameSite 4;O cookies  
�) $>B0F8O 845=B8D8:0B>@0 A5AA88 ?>A;5 0CB5=B8D8:0F88  
�) �ёAB:85 B09<0CBK =50:B82=>AB8  
�) #@82O7:0 A5AA88 : User-Agent 8 IP (A >AB>@>6=>ABLN)  
�) )@0=5=85 B>:5=>2 2 localStorage 157 70I8BK 
24. #D9<@GM9EF64 4CC4D4FAOI @B8G?9= 59;BC4EABEF< (HSM) 6 B5?4>9:  
�) (878G5A:0O 8 ;>38G5A:0O 87>;OF8O :;NG59 >B "% 8 04<8=8AB@0B>@>2  
�) %5@B8D8:0F8O ?> AB0=40@B0< (FIPS 140-2/3, Common Criteria)  
�) �??0@0B=>5 CA:>@5=85 :@8?B>3@0D8G5A:8E >?5@0F89  
�) �2B><0B8G5A:>5 C40;5=85 40==KE ?@8 ?>?KB:5 27;><0 :>@?CA0  
�) �5A?;0B=>5 8A?>;L7>20=85 157 >3@0=8G5=89 
25.  B89?< 4GF9AF<H<>4J<< 6 EB6D9@9AAOI @<>DBE9D6<EAOI CD<?B:9A<SI:  
�) JWT (JSON Web Tokens)  
�) OAuth 2.0 / OpenID Connect  
�) mTLS (2708<=K9 TLS)  
�) Basic Auth ?> HTTP  
�) API-:;NG8 2 URL 

 

№ #D46<?PAO9 64D<4AFO 
16 �, �, �, � 
17 �, �, �, � 
18 �, �, � 
16 �, �, �, � 
20 �, �, �, � 
21 �, �, �, � 
22 �, �, �, � 
23 �, �, �, � 
24 �, �, �, � 
25 �, �, � (� < � GEF4D9?</A959;BC4EAO 8?S production) 

 
&<C 3: 'EF4AB6?9A<9 EBBF69FEF6<S 

26. %BBFA9E<F9 G7DB;G < A4DGL49@O= CD<AJ<C CIA: 
1. 'B5G:0 107K 40==KE :;85=B>2 
2. �7<5=5=85 AC<<K B@0=70:F88 7;>C<KH;5==8:>< 
3. DDoS-0B0:0 =0 251-A5@25@ 

�) �>=D845=F80;L=>ABL  
�) *5;>AB=>ABL  
�) �>ABC?=>ABL 
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27. %BBFA9E<F9 >D<CFB7D4H<K9E><= 4?7BD<F@ < 97B BEAB6AB9 A4;A4K9A<9: 
1. AES-256 
2. RSA-2048 / ECDSA 
3. SHA-256 
4. bcrypt 

�) *8D@>20O ?>4?8AL 8 >1<5= :;NG0<8  
�) )5H8@>20=85 8 ?@>25@:0 F5;>AB=>AB8  
�) �KAB@>5 A8<<5B@8G=>5 H8D@>20=85 40==KE �) �57>?0A=>5 
E5H8@>20=85 ?0@>;59 

1. %BBFA9E<F9 >4F97BD<R OWASP Top 10 < CD<@9D GS;6<@BEF<: 
1. Broken Access Control 
2. Injection 
3. Security Misconfiguration 

�) �7<5=5=85 user_id 2 URL 4;O 4>ABC?0 : GC6><C ?@>D8;N 
(IDOR)  
�) �:;NG5=85 @568<0 >B;04:8 2 production->:@C65=88  
�) �=54@5=85 2@54>=>A=>3> JavaScript G5@57 ?>;5 
:><<5=B0@8O (XSS) 

1. %BBFA9E<F9 CDBFB>B? < GDB69AP E9F96B= @B89?< (TCP/IP): 
1. IPsec 
2. TLS/SSL 
3. S/MIME / OpenPGP 

�) #@8:;04=>9 C@>25=L  
�) %5B52>9 C@>25=L  
�) &@0=A?>@B=K9 C@>25=L 

1. %BBFA9E<F9 F<C 4F4>< < @9I4A<;@ ;4M<FO: 
1. Brute Force (?5@51>@ ?0@>;59) 
2. Session Hijacking 
3. Cross-Site Request Forgery (CSRF) 

�) Anti-CSRF B>:5=K, SameSite cookies  
�) Rate Limiting, Account Lockout, CAPTCHA  
�) HttpOnly/Secure flags, @>B0F8O A5AA88, ?@82O7:0 
: :>=B5:ABC 

1. %BBFA9E<F9 CD<AJ<C Zero Trust < 97B D94?<;4J<R: 
1. !5 4>25@O9, 2A5340 ?@>25@O9 
2.  8=8<0;L=K9 4>ABC? 
3.  8:@>A53<5=B0F8O 

�) %B@>30O ?@>25@:0 :064>3> 70?@>A0 =57028A8<> >B A5B8 
�) �7>;OF8O @01>G8E =03@C7>: 4@C3 >B 4@C30 =0 C@>2=5 
A5B8  
�) #@54>AB02;5=85 ?@02 B>;L:> =0 2@5<O 2K?>;=5=8O 
7040G8 (JIT) 

1. %BBFA9E<F9 @B5<?PAGR C?4FHBD@G < ;4M<MёAAB9 ID4A<?<M9: 
1. iOS 
2. Android 
3. �@>AA?;0BD>@<5==K5 
D@59<2>@:8 

�) Keychain Services / Secure Enclave  
�) Android Keystore System / StrongBox  
�) �1AB@0:F88 (=0?@8<5@, react-native-keychain, 
flutter_secure_storage) 

1. %BBFA9E<F9 6<8 L<HDB64A<S 84AAOI < EBEFBSA<9 84AAOI: 
1. Encryption at Rest 
2. Encryption in Transit 
3. Encryption in Use 

�) �0I8B0 40==KE ?@8 ?5@540G5 ?> A5B8  
�) �0I8B0 40==KE =0 48A:0E/2 ��/2 1M:0?0E  
�) �0I8B0 40==KE 2> 2@5<O >1@01>B:8 2 ?0<OB8 
(:>=D845=F80;L=K5 2KG8A;5=8O) 

 
№ "F69F 
26 1-�, 2-�, 3-� 
27 1-�, 2-�, 3-�, 4-� 
28 1-�, 2-�, 3-� 
29 1-�, 2-�, 3-� 
30 1-�, 2-�, 3-� 
31 1-�, 2-�, 3-� 
32 1-�, 2-�, 3-� 
33 1-�, 2-�, 3-� 

 
&<C 4: �9DAB / !969DAB 

34. 'S;6<@BEFP, 4>F<6AB Q>EC?G4F<DG9@4S ;?BG@OL?9AA<>4@< 8B 6OIB84 BH<J<4?PAB7B 
C4FK4, A4;O649FES «0-day».  
○ �5@=> 
○ !525@=> 
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35. )D4A9A<9 C4DB?9= 6 6<89 MD5-I9L9= 59; <ECB?P;B64A<S «EB?<» EBBF69FEF6G9F 
EB6D9@9AAO@ EF4A84DF4@ 59;BC4EABEF<.  
○ �5@=> 
○ !525@=> 
36. �E<@@9FD<KAB9 L<HDB64A<9 D45BF49F 5OEFD99 E<@@9FD<KAB7B < BCF<@4?PAB 8?S 
L<HDB64A<S 5B?PL<I B5Nё@B6 84AAOI.  
○ �5@=> 
○ !525@=> 
37. #D<AJ<C «Security through Obscurity» (59;BC4EABEFP K9D9; A9SEABEFP) EK<F49FES 
A48ё:AB= E4@BEFBSF9?PAB= @9DB= ;4M<FO.  
○ �5@=> 
○ !525@=> 
38. �47B?B6B> Strict-Transport-Security (HSTS) CD98C<EO649F 5D4G;9DG 6E9784 <ECB?P;B64FP 
HTTPS 8?S G>4;4AAB7B 8B@9A4.  
○ �5@=> 
○ !525@=> 
39. JWT-FB>9AO, ID4ASM<9ES 6 localStorage, 46FB@4F<K9E>< ;4M<M9AO BF >D4:< K9D9; 
XSS-4F4><.  
○ �5@=> 
○ !525@=> 
40. ,<HDB64A<9 A4 EFBDBA9 >?<9AF4 (Client-Side Encryption) 74D4AF<DG9F, KFB B5?4KAO= 
CDB64=89D A9 <@99F 8BEFGC4 > EB89D:<@B@G 84AAOI.  
○ �5@=> 
○ !525@=> 
 
№ "F69F 
34 �9DAB 
35 !969DAB (MD5 >D<CFB7D4H<K9E>< E?B@4A, BFEGFEF6<9 EB?< GS;6<@B > D48G:AO@ 

F45?<J4@) 
36 !969DAB ("AB ;A4K<F9?PAB @98?9AA99, <ECB?P;G9FES 8?S B5@9A4 >?RK4@< < J<HDB6OI 

CB8C<E9=) 
37 !969DAB (%>DOF<9 89F4?9= A9 ;4@9AS9F >D<CFB7D4H<R < >BAFDB?P 8BEFGC4) 
38 �9DAB 
39 !969DAB (localStorage 8BEFGC9A K9D9; JS, FB>9AO GS;6<@O; 59;BC4EA99 HttpOnly 

cookies) 
40 �9DAB (#D< >BDD9>FAB@ GCD46?9A<< >?RK4@< >?<9AFB@) 

 
&<C 5: �4CB?A9A<9 CDBCGE>4 / �D4F><= BF69F 

41. #DBJ9EE 8B546?9A<S E?GK4=AOI 84AAOI > C4DB?R C9D98 I9L<DB64A<9@ 8?S ;4M<FO BF 
4F4> CB D48G:AO@ F45?<J4@ A4;O649FES ______.  
42. #DBFB>B?, CB;6B?SRM<= 86G@ EFBDBA4@ 59;BC4EAB EB7?4EB64FP B5M<= E<@@9FD<KAO= 
>?RK CB A9;4M<MёAAB@G >4A4?G E6S;<, A4;O649FES ______.  
43. �F4>4, CD< >BFBDB= ;?BG@OL?9AA<> ;4EF46?S9F 5D4G;9D 46FBD<;B64AAB7B 
CB?P;B64F9?S 6OCB?A<FP A9:9?4F9?PAO= ;4CDBE > GS;6<@B@G 695-CD<?B:9A<R, A4;O649FES 
______.  
44. �B?<K9EF69AA4S BJ9A>4 D<E>4 6 >?4EE<K9E><I @B89?SI 6OK<E?S9FES CB HBD@G?9: $<E> 
= �9DBSFABEFP × ______.  
45. (?47 cookie ______ ;4CD9M49F 5D4G;9DG BFCD46?SFP >G>< CD< C9D9IB89 CB 
A9;4L<HDB64AAB@G  
46.  
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№ "F69F 
41 %>;L (Salting) 
42 �8DD8-)5;;<0= (Diffie-Hellman) 
43 CSRF (Cross-Site Request Forgery) 
44 'I5@1 (Impact / �>7459AB285) 
45 HTTP-A>548=5=8N. Secure 

 
&<C 6: 'EF4AB6?9A<9 CBE?98B64F9?PABEF< 

46. 1F4CO CDBJ9EE4 GCD46?9A<S D<E>4@< <AHBD@4J<BAAB= 59;BC4EABEF<: 
1. �45=B8D8:0F8O 0:B82>2 8 C3@>7 
2. "F5=:0 25@>OB=>AB8 8 ?>B5=F80;L=>3> CI5@10 
3. �K1>@ AB@0B5388 >1@01>B:8 (A=865=85, ?@8=OB85, ?5@540G0, 871530=85) 
4. �=54@5=85 <5@ :>=B@>;O 8 <>=8B>@8=3  
47. #BDS8B> GEF4AB6?9A<S ;4M<MёAAB7B TLS-EB98<A9A<S (TLS Handshake): 
1. %>3;0A>20=85 25@A89 ?@>B>:>;0 8 =01>@0 H8D@>2 
2. "1<5= A5@B8D8:0B0<8 8 ?@>25@:0 ?>4;8==>AB8 A5@25@0 
3. �5=5@0F8O 8 >1<5= ?@54<0AB5@-A5:@5B>< (=0?@8<5@, G5@57 DH) 
4. �K2>4 A5AA8>==KE :;NG59 8 =0G0;> 70H8D@>20==>3> >1<5=0 40==K<8  
1. �<;A9AAO= J<>? E9>D9F4 (Secret Management) 6 59;BC4EAB= D4;D45BF>9: 
1. �5=5@0F8O A 8A?>;L7>20=85< :@8?B>3@0D8G5A:8 AB>9:>3> �%+ 
2. �57>?0A=>5 E@0=5=85 (Vault, HSM, Keystore) 
3. $>B0F8O 8 >1=>2;5=85 ?> @0A?8A0=8N 8;8 ?@8 :><?@><5B0F88 
4. �C48B 8A?>;L7>20=8O 8 157>?0A=>5 C=8GB>65=85  
 

№ #D46<?PAO= CBDS8B> 
46 1 → 2 → 3 → 4 
47 1 → 2 → 3 → 4 
48 1 → 2 → 3 → 4 

 
&<C 7: %<FG4J<BAAO9 ;484K< / �A4?<; 

49. $4;D45BFK<> 6EFDB<? API->?RK 8?S EFBDBAA97B C?4F9:AB7B E9D6<E4 CDS@B 6 
>?<9AFE><= JavaScript-H4=? SPA-CD<?B:9A<S. �4>4S >D<F<K9E>4S G7DB;4 6B;A<>49F < >4>B9 
4DI<F9>FGDAB9 D9L9A<9 9ё GEFD4AS9F?  
�) '3@>70: 'B5G:0 :;NG0 G5@57 8AE>4=K9 :>4 1@0C75@0. $5H5=85: �K=5AB8 2K7>2K : API =0 
A5@25@=CN AB>@>=C (Backend-for-Frontend) 8;8 8A?>;L7>20BL ?@>:A8 A >3@0=8G5=85< ?> 4><5=C/IP. 
�) '3@>70:  54;5==0O 703@C7:0 AB@0=8FK. $5H5=85:  8=8D8:0F8O JS.  
�) '3@>70: SQL-8=J5:F8O. $5H5=85: �A?>;L7>20=85 ORM.  
�) '3@>70: #5@5?>;=5=85 ?0<OB8. $5H5=85: '25;8G5=85 RAM A5@25@0. � 
50. �BDCBD4F<6AB9 CD<?B:9A<9 ID4A<F C9DEBA4?PAO9 84AAO9 >?<9AFB6 6 B5?4KAB= ��. 
#DB64=89D CD98?4749F L<HDB64A<9 «6 CB>B9», AB GCD46?S9F >?RK4@< E4@BEFBSF9?PAB. 
�G8<F FD95G9F 74D4AF<< >BAH<89AJ<4?PABEF< 84:9 BF EBFDG8A<>B6 B5?4>4. �4>B9 D9L9A<9 
A9B5IB8<@B 6A98D<FP?  
�) �A?>;L7>20BL <>45;L BYOK/HYOK (Bring/Host Your Own Key) A :;85=BA:8< H8D@>20=85< 
8;8 4>25@5==K< KMS ?>4 ?>;=K< :>=B@>;5< 70:07G8:0.  
�) "B:070BLAO >B H8D@>20=8O 4;O CA:>@5=8O 70?@>A>2.  
�) )@0=8BL ?0@>;8 ?>;L7>20B5;59 2 >B:@KB>< 2845 4;O C4>1AB20 ?>445@6:8.  
�) #5@525AB8 ?@8;>65=85 =0 28@BC0;L=CN <0H8=C 157 A5B8. � 
 

№ "F69F 
47 � 
48 � 
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�D<F9D<< BJ9A><: 
90-100 54??B6 «BF?<KAB» 70A;C68205B ABC45=B, ?>:0702H89 2A5AB>@>==55 A8AB5<0B8G5A:>5 

8 3;C1>:>5 7=0=85 CG51=>-?@>3@0<<=>3> <0B5@80;0, C<5=85 A2>1>4=> 2K?>;=OBL 7040=8O, 
?@54CA<>B@5==K5 ?@>3@0<<>9, CA2>82H89 >A=>2=CN 8 7=0:><K9 A 4>?>;=8B5;L=>9 ;8B5@0BC@>9, 
@5:><5=4>20==>9 ?@>3@0<<>9; :0: ?@028;>, >F5=:0 «>B;8G=>» 2KAB02;O5BAO ABC45=B0<, 
CA2>82H8< 2708<>A2O7L >A=>2=KE ?>=OB89 <5648AF8?;8=0@=>3> :C@A0 8 8E 7=0G5=85 4;O 
?@8>1@5B05<>9 ?@>D5AA88, ?@>O282H8< B2>@G5A:85 A?>A>1=>AB8 2 ?>=8<0=88, 87;>65=88 8 
8A?>;L7>20=88 CG51=>-?@>3@0<<=>3> <0B5@80;0. 

80-90 54??B6 «IBDBLB» 70A;C68205B ABC45=B, >1=0@C682H89 ?>;=>5 7=0=85 CG51=>-
?@>3@0<<=>3> <0B5@80;0, CA?5H=> 2K?>;=ONI89 ?@54CA<>B@5==K5 2 ?@>3@0<<5 7040=8O, 
CA2>82H89 >A=>2=CN ;8B5@0BC@C, @5:><5=4>20==CN 2 ?@>3@0<<5; :0: ?@028;>, >F5=:0 «E>@>H>» 
2KAB02;O5BAO ABC45=B0<, ?>:0702H8< A8AB5<0B8G5A:89 E0@0:B5@ 7=0=89 ?> 48AF8?;8=5 8 
A?>A>1=K< : 8E A0<>AB>OB5;L=><C ?>?>;=5=8N 8 >1=>2;5=8N 2 E>45 40;L=59H59 CG51=>9 @01>BK 
8 ?@>D5AA8>=0;L=>9 45OB5;L=>AB8. 

60-80 54??B6 «G8B6?9F6BD<F9?PAB» 70A;C68205B ABC45=B, >1=0@C682H89 7=0=8O 
>A=>2=>3> CG51=>-?@>3@0<<=>3> <0B5@80;0 2 >1J5<5, =5>1E>48<>< 4;O 40;L=59H59 CG51K 8 
?@54AB>OI59 @01>BK ?> ?@>D5AA88, A?@02;ONI89AO A 2K?>;=5=85< 7040=89, ?@54CA<>B@5==KE 
?@>3@0<<>9, 7=0:><K9 A >A=>2=>9 ;8B5@0BC@>9, @5:><5=4>20==>9 ?@>3@0<<>9; :0: ?@028;>, 
>F5=:0 «C4>2;5B2>@8B5;L=>» 2KAB02;O5BAO ABC45=B0<, 4>?CAB82H8< ?>3@5H=>AB8 2 >B25B5 =0 
70G5B5, => >1;040NI8< =5>1E>48<K<8 7=0=8O<8 4;O 8E CAB@0=5=8O ?>4 @C:>2>4AB2>< 
?@5?>4020B5;O. 

 9A99 60 54??B6 «A9G8B6?9F6BD<F9?PAB» 2KAB02;O5BAO ABC45=BC, >1=0@C682H5<C 
?@>1;5<K 2 7=0=8OE >A=>2=>3> CG51=>-?@>3@0<<=>3> <0B5@80;0, 4>?CAB82H5<C ?@8=F8?80;L=K5 
>H81:8 2 2K?>;=5=88 ?@54CA<>B@5==KE ?@>3@0<<>9 7040=89; :0: ?@028;>, >F5=:0 
«=5C4>2;5B2>@8B5;L=>» AB028BAO ABC45=B0<, :>B>@K5 =5 <>3CB ?@>4>;60BL >1CG5=85 8;8 
?@8ABC?8BL : ?@>D5AA8>=0;L=>9 45OB5;L=>AB8 ?> >:>=G0=88 CG51=>3> 702545=8O 157 
4>?>;=8B5;L=KE 70=OB89 ?> A>>B25BAB2CNI5<C <5648AF8?;8=0@=><C :C@AC. 

 
�9=E-;484K< 

?>  ��.02.01 $07@01>B:0 ?@>3@0<<=KE <>4C;59 
�9=E 1. %<EF9@4 ?B7<DB64A<S < 4A4?<;4 EB5OF<= 
�BAF9>EF: &@51C5BAO @07@01>B0BL <>4C;L=CN A8AB5<C A1>@0, ?0@A8=30 8 03@530F88 ;>3>2 >B 

=5A:>;L:8E <8:@>A5@28A>2.  
&D95B64A<S: 
 $50;87>20BL <>4C;L=CN 0@E8B5:BC@C A GёB:8< @0745;5=85< >B25BAB25==>AB8. 
 #@8<5=8BL ?>2545=G5A:85 ?0BB5@=K (Observer 4;O ?>4?8A:8 =0 A>1KB8O, Strategy 4;O 

2K1>@0 D>@<0B0 ?0@A8=30). 
 �A?>;L7>20BL @53C;O@=K5 2K@065=8O 4;O 872;5G5=8O ?>;59 (timestamp, level, service, 

message). 
 "@30=87>20BL 70?8AL 2 D09;K A >?F8>=0;L=K< A60B85< ?>B>:>2. 
 #@>25AB8 >F5=:C 2@5<5==>9 8 ?@>AB@0=AB25==>9 A;>6=>AB8 ?0@A5@0.  
 
�9=E 2. �E<AIDBAAO= 695-C4DE9D E 898GC?<>4J<9= 
�BAF9>EF: %>740=85 2KA>:>?@>872>48B5;L=>3> ?0@A5@0, A>18@0NI53> 40==K5 > B>20@0E A 

=5A:>;L:8E 8AB>G=8:>2 >4=>2@5<5==>.  
&D95B64A<S: 
 $50;87>20BL 0A8=E@>==CN <>45;L =0 1075 7040G/async-await, 8A?>;L7>20BL ?C; 

?>B>:>2. 
 $50;87>20BL <5E0=87<K >B<5=K 7040G, ?@>4>;65=8O 8 2>72@0B0 03@538@>20==KE 

7=0G5=89. 
 #@8<5=8BL E5H-B01;8FC 4;O CAB@0=5=8O 4C1;8:0B>2 A >1@01>B:>9 :>;;8789. 
 �A?>;L7>20BL >G5@54L A ?@8>@8B5B0<8 4;O ;8<8B8@>20=8O 70?@>A>2 : E>AB0<.  
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�9=E 3.  B8G?P 64?<84J<< < >BDD9>J<< CB?P;B64F9?PE>B7B 66B84 
�BAF9>EF: $07@01>B:0 :><?>=5=B0 ?@>25@:8 40==KE D>@<K @538AB@0F88 A 02B>:>@@5:F859 

>?5G0B>:.  
&D95B64A<S: 
 �0;840F8O email, B5;5D>=0, ?0@>;59 G5@57 @53C;O@=K5 2K@065=8O. 
 $50;870F8O 0;3>@8B<>2 ?>8A:0 ?>4AB@>: (KMP 8;8 �>95@- C@0) 4;O ?@>25@:8 

Gё@=KE A?8A:>2. 
 $0AGёB @540:F8>==>3> @0AAB>O=8O (�525=HB59=0) 4;O ?>4A:07>: ?@8 >?5G0B:0E. 
 �=B53@0F8O A GUI: >1@01>BG8:8 A>1KB89, C254><;5=8O >1 >H81:0E, 20;840F8O 2 

@50;L=>< 2@5<5=8 
 
�9=E 4. �9E>FBCAB9 CD<?B:9A<9 @BA<FBD<A74 6 D94?PAB@ 6D9@9A< 
�BAF9>EF: %>740=85 GUI-?@8;>65=8O 4;O >B>1@065=8O <5B@8: A8AB5<K (CPU, RAM, A5BL) 

A 3@0D8:0<8 8 C254><;5=8O<8.  
&D95B64A<S: 
 �@E8B5:BC@0 MVVM, @0745;5=85 ;>38:8 8 ?@54AB02;5=8O. 
 �A8=E@>==>5 >1=>2;5=85 UI 157 1;>:8@>2:8 >A=>2=>3> ?>B>:0 (<=>3>?>B>G=>ABL 2 

GUI). 
 #>AB@>5=85 3@0D8:>2/4803@0<< A ?><>ILN 2=5H=59 181;8>B5:8. 
 %B8;870F8O 8=B5@D59A0: F25B>20O ?0;8B@0, B8?>3@0D8:0, 040?B82=0O :><?>=>2:0. 
 ":=0 =0AB@>5: A 20;840F859 22>40 8 ?5@540G59 40==KE <564C >:=0<8.  
 
�9=E 5. "CF<@<;4FBD @4DLDGFB6 8BEF46>< 
�BAF9>EF:  >4C;L ?;0=8@>20=8O <0@H@CB>2 :C@L5@>2 A CGёB>< 3@C7>?>4Jё<=>AB8, 

?@8>@8B5B>2 8 4>@>6=>9 A5B8.  
&D95B64A<S: 
 $50;870F8O 0;3>@8B<0 �59:AB@K 4;O ?>8A:0 :@0BG09H53> ?CB8. 
 %@02=5=85 604=>3> ?>4E>40 8 48=0<8G5A:>3> ?@>3@0<<8@>20=8O =0 ?@8<5@5 7040G8 

> @N:70:5 (2K1>@ 3@C70). 
 �5:><?>78F8O 7040G8 =0 ?>4<>4C;8, A>740=85 A?5F8D8:0F89. 
 #>AB@>5=85 UML-4803@0<<K :><?>=5=B>2 
 
�9=E 6. �9;BC4EAB9 ID4A<?<M9 8B>G@9AFB6 E 69DE<BA<DB64A<9@ 
�BAF9>EF: %8AB5<0 C?@02;5=8O D09;0<8 A H8D@>20=85<, A60B85< 8 8=B53@0F859 Git/SVN. 
&D95B64A<S: 
 $01>B0 A D09;>2>9 A8AB5<>9: GB5=85/70?8AL, @5:C@A82=K9 >1E>4 ?0?>:. 
 %60B85 ?>B>:>2, :>48@>20=85/45:>48@>20=85 40==KE (Base64/Unicode). 
 #@8<5=5=85 ?@8=F8?>2 157>?0A=>AB8 8 <0AHB018@C5<>AB8. 
 �5@0@E8O :;0AA>2 A 8=:0?AC;OF859, ?>;8<>@D87<>< 8 8=B5@D59A0<8 4>ABC?0. 
 �=B53@0F8O A A8AB5<>9 :>=B@>;O 25@A89 (;>38:0 :><<8B>2/B53>2).  
 
�9=E 7. �A4?<;4FBD ;46<E<@BEF9= >B8B6B= 54;O 
�BAF9>EF: �=AB@C<5=B 4;O 0=0;870 A2O759 <564C <>4C;O<8 ?@>5:B0, ?>8A:0 F8:;8G5A:8E 

7028A8<>AB59 8 ?>@O4:0 A1>@:8.  
&D95B64A<S: 
 #@54AB02;5=85 3@0D>2 7028A8<>AB59 (<0B@8F0/A?8A>: A<56=>AB8). 
 #>8A: 2 3;C18=C/H8@8=C, B>?>;>38G5A:0O A>@B8@>2:0. 
 &@80;L=K5 45@52LO (Trie) 4;O 8=45:A0F88 8<?>@B8@C5<KE A8<2>;>2. 
 "F5=:0 A;>6=>AB8 2 EC4H5</A@54=5< A;CG05. 
 #>AB@>5=85 4803@0<<K :;0AA>2 4;O 287C0;870F88 2=CB@5==59 AB@C:BC@K.  
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�9=E 8. 'A<69DE4?PA4S 5<5?<BF9>4 EF4F<EF<K9E>B= B5D45BF>< 84AAOI 
�BAF9>EF: %>740=85 ?5@58A?>;L7C5<>9 181;8>B5:8 4;O @01>BK A :>;;5:F8O<8, @0AGёB0 

<5B@8: 8 M:A?>@B0 >BGёB>2.  
&D95B64A<S: 
 #@>5:B8@>20=85 181;8>B5:8 A GёB:8< API, 25@A8>=8@>20=85< 8 4>:C<5=B0F859. 
 $01>B0 A <0AA820<8, 48=0<8G5A:8<8 :>;;5:F8O<8, 40B0<8/2@5<5=5<. 
 �=:0?AC;OF8O, ?>;8<>@D87<, ?5@53@C7:0 <5B>4>2. 
 �5:><?>78F8O =0 ?>4<>4C;8 (22>4, >1@01>B:0, M:A?>@B), A>740=85 A?5F8D8:0F89.  
 
�9=E 9. �AEFDG@9AF ED46A9A<S 5<B?B7<K9E><I CBE?98B64F9?PABEF9= 
�BAF9>EF: �5A:B>?=>5 ?@8;>65=85 4;O 0=0;870 B5:AB>2KE ?>A;54>20B5;L=>AB59 

(�!�/15;:8) A 287C0;870F859 @57C;LB0B>2.  
&D95B64A<S: 
 �8=0<8G5A:>5 ?@>3@0<<8@>20=85 4;O 3;>10;L=>3>/;>:0;L=>3> 2K@02=820=8O. 
 )5H-DC=:F88 4;O AB@>:, 0;3>@8B< $018=0-�0@?0 4;O ?>8A:0 <>B82>2. 
 �A8=E@>==0O >1@01>B:0 1>;LH8E D09;>2 157 1;>:8@>2:8 UI. 
 GUI A 3@0D8:0<8, AB8;870F859, 20;840F859 2E>4=KE 40==KE 
 
�9=E 10. $9H4>FBD<A7 @BAB?<F4 6 @B8G?PAGR @4ELF45<DG9@GR E<EF9@G 
�BAF9>EF: #@>5:B8@>20=85 AB@0B5388 ?5@5E>40 CAB0@52H53> ?@8;>65=8O =0 <>4C;L=CN 

0@E8B5:BC@C A A>E@0=5=85< >1@0B=>9 A>2<5AB8<>AB8. 
&D95B64A<S: 
 �5:><?>78F8O <>=>;8B0 =0 =57028A8<K5 <>4C;8. 
 #@8<5=5=85 0@E8B5:BC@=KE H01;>=>2 (MVC/MVVM/MVP). 
 "15A?5G5=85 157>?0A=>AB8, ?@>872>48B5;L=>AB8 8 3>@87>=B0;L=>9 

<0AHB018@C5<>AB8. 
 CI/CD-?09?;09= A 8=B53@0F859 A8AB5< :>=B@>;O 25@A89. 
 #>AB@>5=85 4803@0<< :;0AA>2 8 :><?>=5=B>2.  
 
?>  ��.02.02 "ACI5AB2;5=85 8=B53@0F88 ?@>3@0<<=KE <>4C;59 
�9=E 1. REST API E<EF9@O GCD46?9A<S ;4>4;4@< 
�BAF9>EF: $07@01>B:0 1M:5=40 4;O 8=B5@=5B-<03078=0 A ?>445@6:>9 CRUD->?5@0F89 =04 

70:070<8 8 @>;52K< 4>ABC?><.  
&D95B64A<S: 
 $50;87>20BL <0@H@CB870F8N A 3@C??8@>2:>9 (/api/v1/orders, /api/v1/users). 
 "1@010BK20BL Path 8 Query ?0@0<5B@K, 20;848@>20BL B5;> 70?@>A0 (JSON/form). 
 (>@<8@>20BL >B25BK A :>@@5:B=K<8 AB0BCA-:>40<8, 703>;>2:0<8 Content-Type, 

A5@80;870F859 >1J5:B>2. 
 �=54@8BL 0CB5=B8D8:0F8N JWT + 02B>@870F8N RBAC. 
 !0AB@>8BL AB@C:BC@8@>20==>5 ;>38@>20=85 (INFO/WARN/ERROR) A @>B0F859 

D09;>2.  
 
�9=E 2. %9D6<E G698B@?9A<= 6 D94?PAB@ 6D9@9A< 
�BAF9>EF: %8AB5<0 <3=>25==KE >?>25I5=89 4;O ?>;L7>20B5;59 ?;0BD>@<K.  
&D95B64A<S: 
 $50;87>20BL WebSocket API: >B:@KB85/70:@KB85 A>548=5=8O, ?5@540G0 A>>1I5=89, 

>1@01>B:0 >B:;NG5=89. 
 �0I8B8BL A>548=5=85 G5@57 WSS, 20;848@>20BL 2E>4OI85 40==K5. 
 �A?>;L7>20BL D>=>2K5 7040G8 4;O >B;>65==KE/?>2B>@=KE C254><;5=89. 
 #@54CA<>B@5BL 3>@87>=B0;L=>5 <0AHB018@>20=85 (sticky sessions 8;8 Redis Pub/Sub 

4;O A8=E@>=870F88 A>:5B>2). 
 #@8<5=8BL 70I8BC >B CSRF/XSS ?@8 ?5@540G5 B>:5=>2.  
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�9=E 3. %FD4F97<S @<7D4J<< @BAB?<F4 6 @<>DBE9D6<EO 

�BAF9>EF: �5:><?>78F8O CAB0@52H53> <>=>;8B=>3> ?@8;>65=8O =0 =57028A8<K5 A5@28AK 
(Users, Orders, Payments).  

&D95B64A<S: 
 %?@>5:B8@>20BL 3@0=8FK A5@28A>2, 2K1@0BL A8=E@>==>5 (REST/gRPC) 8 

0A8=E@>==>5 (1@>:5@ A>>1I5=89) 2708<>459AB285. 
 *5=B@0;87>20BL :>=D83C@0F8N (env/:>=D83-A5@25@). 
 �=54@8BL 548=K9 D>@<0B ;>38@>20=8O 8 A1>@ <5B@8: ( 
 
�9=E 4. �4M<MёAAO= H4=?B6O= L?R; 
�BAF9>EF: API 4;O 703@C7:8, >1@01>B:8 8 2K40G8 D09;>2 A 30@0=B859 157>?0A=>AB8 8 

?@>872>48B5;L=>AB8.  
&D95B64A<S: 
 "1@01>B:0 multipart/form-data, 20;840F8O MIME-B8?>2, @07<5@>2, @0AH8@5=8O. 
 �A8=E@>==0O >1@01>B:0 2 D>=5 (35=5@0F8O ?@52LN, A:0=8@>20=85). 
 �K40G0 D09;>2 G5@57 ?>4?8A0==K5 URL, 70I8B0 >B SQL-8=J5:F89 2 <5B040==KE. 
 )5H8@>20=85 GC2AB28B5;L=KE 40==KE, >1O70B5;L=>5 8A?>;L7>20=85 HTTPS. 
 "?B8<870F8O 70?@>A>2 : �� (8=45:AK, ?038=0F8O).  
 
�9=E 5. API-L?R; E >QL<DB64A<9@ < CDBH<?<DB64A<9@ 
�BAF9>EF: �48=0O B>G:0 2E>40 4;O 2=CB@5==8E A5@28A>2 A 0:F5=B>< =0 

?@>872>48B5;L=>ABL.  
&D95B64A<S: 
 �@C??8@>2:0 <0@H@CB>2, ?@>:A8@>20=85, 20;840F8O JWT. 
 �=54@8BL :MH8@>20=85 >B25B>2 (Redis/In-Memory) A TTL 8 8=20;840F859. 
 #@>D8;8@>20BL endpoints: 70<5@ 2@5<5=8 >B:;8:0, ?>B@51;5=8O CPU/RAM, 

2KO2;5=85 C7:8E <5AB. 
 %=878BL latency 70 AGёB >?B8<870F88 A5@80;870F88 8 ?C;>2 A>548=5=89. 
 �>38@>20=85 A C@>2=O<8 8 :>@@5;OF859 70?@>A>2 (Request ID).  
 
�9=E 6. �E<AIDBAAO= C4=C?4=A 4A4?<F<>< 
�BAF9>EF: %1>@, >1@01>B:0 8 03@530F8O ?>;L7>20B5;LA:8E A>1KB89 4;O 187=5A-0=0;8B8:8. 
&D95B64A<S: 
 #@8ё< A>1KB89 G5@57 REST, ?C1;8:0F8O 2 1@>:5@ (Kafka/RabbitMQ). 
 �A8=E@>==K5 2>@:5@K: D8;LB@0F8O, >1>30I5=85, 03@530F8O. 
 �>@87>=B0;L=>5 <0AHB018@>20=85 ?>B@518B5;59, <>=8B>@8=3 3;C18=K >G5@5459 8 

>H81>:. 
 Э:A?>@B 03@538@>20==KE <5B@8: G5@57 REST A ?038=0F859 8 D8;LB@0<8. 
 �>=D83C@0F8O ;>38@>20=8O 4;O @0A?@545;ё==>9 B@0AA8@>2:8.  
 
�9=E 7. �BAF9=A9D<;4J<S < CI/CD-C4=C?4=A 
�BAF9>EF: #>43>B>2:0 ?@8;>65=8O : ?@><KH;5==><C @072ё@BK20=8N A 02B><0B870F859 

4>AB02:8.  
&D95B64A<S: 
 %>740BL <=>3>MB0?=K5 Dockerfile, =0AB@>8BL docker-compose/K8s <0=8D5ABK. 
 '?@02;5=85 :>=D83C@0F859 G5@57 environment/A5:@5BK. 
 %B@C:BC@8@>20==>5 ;>38@>20=85 2 D09;K 8 2=5H=85 A8AB5<K (ELK/Loki). 
 �=B53@0F8O Prometheus 4;O A1>@0 <5B@8: =03@C7:8 8 >H81>:. 
 "1O70B5;L=>5 8A?>;L7>20=85 HTTPS/WSS, @53C;O@=>5 A:0=8@>20=85 >1@07>2 =0 

CO728<>AB8.  
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�9=E 8. �OEB>BCDB<;6B8<F9?PAO= CB<E>B6O= API 
�BAF9>EF: %5@28A A;>6=>3> ?>8A:0 ?> :0B0;>3C A D8;LB@0<8, A>@B8@>2:>9 8 ?038=0F859. 
&D95B64A<S: 
 "1@01>B:0 Query-?0@0<5B@>2, AB@>30O 20;840F8O 2E>4=KE 40==KE. 
 "?B8<870F8O 70?@>A>2 : �� (8=45:AK, EXPLAIN, 871530=85 N+1). 
 �=54@5=85 :MH8@>20=8O @57C;LB0B>2 ?>8A:0, 8=20;840F8O ?@8 >1=>2;5=8OE. 
 #@>D8;8@>20=85 hot-?CB59, <8=8<870F8O 2@5<5=8 >B:;8:0. 
 (>@<8@>20=85 >B25B>2 A :>@@5:B=K<8 703>;>2:0<8 8 AB0BCA-:>40<8.  
 
�9=E 9. %<EF9@4 4GF9AF<H<>4J<< < GCD46?9A<S E9EE<S@< 
�BAF9>EF: �57>?0A=K9 <>4C;L 2E>40, @538AB@0F88 8 C?@02;5=8O 4>ABC?><.  
&D95B64A<S: 
 #>445@6:0 JWT 8 A5AA8>==>9 0CB5=B8D8:0F88, <5E0=87< refresh-B>:5=>2. 
 Secure cookies (HttpOnly, Secure, SameSite), 70I8B0 >B CSRF/XSS/SQLi. 
 )5H8@>20=85 ?0@>;59 A A>;LN (bcrypt/Argon2), >3@0=8G5=85 ?>?KB>: 2E>40. 
 �C48B CO728<>AB59, ?@8<5=5=85 G5:-;8AB0 ;CGH8E ?@0:B8: OWASP. 
 (>@<8@>20=85 >B25B>2 A cookies, @548@5:B0<8 8 AB0BCA-:>40<8.  
 
�9=E 10. �4L5BD8 @9FD<> 6 D94?PAB@ 6D9@9A< 
�BAF9>EF: �M:5=4 4;O >B>1@065=8O A8AB5<=KE <5B@8: 8 187=5A-?>:070B5;59 2 live-@568<5. 
&D95B64A<S: 
 WebSocket push 40==KE, C?@02;5=85 A>AB>O=85< A>548=5=89, >1@01>B:0 

@5:>==5:B>2. 
 (>=>20O 03@530F8O <5B@8:, 1CD5@870F8O ?0:5B>2. 
 WSS, MDD5:B82=0O A5@80;870F8O JSON/MsgPack, <8=8<870F8O payload. 
 �>@87>=B0;L=>5 <0AHB018@>20=85 70 10;0=A8@>2I8:><, <>=8B>@8=3 >B20;>2 

:;85=B>2. 
 #@>D8;8@>20=85 WebSocket->1@01>BG8:>2, >?B8<870F8O GC/?0<OB8.  
 
?>  ��.02.03 #>445@6:0 8 B5AB8@>20=85 ?@>3@0<<=KE <>4C;59 
�9=E 1. �G8<F >4K9EF64 < D9H4>FBD<A7 GA4E?98B64AAB7B @B8G?S 
�BAF9>EF: � ?@>5:B ?5@540= <>4C;L @0AGёB0 A:84>: A 2KA>:8< C@>2=5< B5E=8G5A:>9 

704>;65==>AB8. &@51C5BAO ?@>25AB8 >F5=:C :0G5AB20, 2KO28BL C7:85 <5AB0 8 ?>43>B>28BL <>4C;L : 
A>?@>2>645=8N.  

&D95B64A<S: 
 $0AAG8B0BL AB0B8G5A:85 <5B@8:8: LOC, F8:;><0B8G5A:0O A;>6=>ABL, :>MDD8F85=BK 

A2O7=>AB8 (cohesion) 8 AF5?;5=8O (coupling). 
 #@8<5=8BL AB0=40@BK :0G5AB20 (ISO/IEC 25010 8;8 2=CB@5==89 Quality Gate) 8 

=0AB@>8BL 8=AB@C<5=BK AB0B8G5A:>3> 0=0;870 (SonarQube, ESLint, Pylint, Checkstyle). 
 #@>25AB8 >B;04:C :@8B8G5A:8E 25B259 ;>38:8 A 8A?>;L7>20=85< B>G5: >AB0=>20 8 

?>H03>2>3> 2K?>;=5=8O. 
 !0?8A0BL =01>@ <>4C;L=KE B5AB>2, 4>18BLAO ?>:@KB8O g80%.  
 
�9=E 2. "F?48>4 < B5D45BF>4 <E>?RK9A<= 6 C?4Fё:AB@ L?R;9 
�BAF9>EF:  >4C;L >1@01>B:8 B@0=70:F89 ?5@8>48G5A:8 ?0405B A =5>G5284=K<8 >H81:0<8 

?@8 @01>B5 A 2=5H=8<8 API. 
&D95B64A<S: 
 �>A?@>8725AB8 A1>9, ?@8<5=8BL AB@0B5388 ?>8A:0 >H81>: (?>;>28==>5 45;5=85, 

?@>25@:0 3@0=8G=KE CA;>289, 8A:;NG5=85 2=5H=8E D0:B>@>2). 
 �=54@8BL 85@0@E8N :0AB><=KE 8A:;NG5=89, @50;87>20BL :>@@5:B=CN >1@01>B:C 

(try/catch/finally, fallback-;>38:0). 
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 !0AB@>8BL ;>38@>20=85 8A:;NG5=89 A :>=B5:AB>< (AB5:, 2E>4=K5 40==K5, ID 
B@0=70:F88). 

 �04>:C<5=B8@>20BL ?@>F5AA >B;04:8: 38?>B57K, H038, @57C;LB0BK.  
 
�9=E 3. �4?<84J<S HBD@ D97<EFD4J<<: KёDAO= SM<> < 89H9>FO 
�BAF9>EF: &@51C5BAO ?@>B5AB8@>20BL D>@<C @538AB@0F88 ?>;L7>20B5;O ?5@54 @5;87><. 
&D95B64A<S: 
 #@8<5=8BL <5B>4K :;0AA>2 M:2820;5=B=>AB8 8 3@0=8G=KE 7=0G5=89 4;O ?>;59: email, 

?0@>;L, 2>7@0AB, ?@><>:>4. 
 %D>@<8@>20BL <0B@8FC B5AB-:59A>2, 2K?>;=8BL @CG=>5 8 02B><0B878@>20==>5 

B5AB8@>20=85. 
 �025AB8 45D5:BK 2 A8AB5<5 B@5:8=30 (Jira/YouTrack/Redmine), >?8A0BL H038 

2>A?@>872545=8O, ?@8>@8B5B, severity, AB0BCA. 
 "BA;548BL 687=5==K9 F8:; 45D5:B>2 4> 70:@KB8O.  
 
�9=E 4. �<5?<BF9>4 C4DE<A74 >BAH<7GD4J<=: white-box < CB>DOF<9 
�BAF9>EF: $07@01>B:0 O4@0 4;O @071>@0 A;>6=KE YAML/JSON :>=D83>2 A 2;>65==K<8 

CA;>28O<8 8 D;030<8.  
&D95B64A<S: 
 $50;87>20BL white-box B5AB8@>20=85: ?>:@KB85 >?5@0B>@>2 (statement) 8 CA;>289 

(branch/condition). 
 �;O :@8B8G5A:8 157>?0A=KE D;03>2 ?@8<5=8BL <5B>4 :><18=0B>@=>3> ?>:@KB8O 

CA;>289 (MC/DC). 
 %=878BL F8:;><0B8G5A:CN A;>6=>ABL 4> 4>?CAB8<KE ?>@>3>2 (f10 =0 DC=:F8N). 
 �=B53@8@>20BL ?@>25@:C ?>:@KB8O 2 CI-?09?;09=.  
 
�9=E 5. �AF97D4J<BAAB9 F9EF<DB64A<9 @<>DBE9D6<EAB= >BD;<AO 

�BAF9>EF: %8AB5<0 :>@78=K 2708<>459AB2C5B A A5@28A0<8 :0B0;>30, 02B>@870F88 8 
A:;04A:>3> CGёB0.  

&D95B64A<S: 
 %?@>5:B8@>20BL 8=B53@0F8>==K5 B5ABK A <>:0<8/stub'0<8 2=5H=8E A5@28A>2. 
 #@>25@8BL AF5=0@88: CA?5H=>5 4>102;5=85, 1;>:8@>2:0 ?@8 >BACBAB288 B>20@0, 

>B:07 2=5H=53> API, B09<0CBK. 
 #@8<5=8BL 48=0<8G5A:>5 8 AB0B8G5A:>5 B5AB8@>20=85 :>=B@0:B>2 (OpenAPI/Swagger 

validation). 
 !0AB@>8BL 87>;8@>20==CN B5AB>2CN A@54C (docker-compose, testcontainers).  
 
�9=E 6. !47DG;BKAB9 < EFD9EE-F9EF<DB64A<9 API-L?R;4 
�BAF9>EF: #5@54 70?CA:>< @5:;0<=>9 :0<?0=88 =5>1E>48<> C1548BLAO, GB> H;N7 

2K45@68B ?8:>2CN =03@C7:C.  
&D95B64A<S: 
 %?@>5:B8@>20BL =03@C7>G=>5 (steady load) 8 AB@5AA-B5AB8@>20=85 (spike, soak). 
  >=8B>@8BL 48=0<8G5A:85 <5B@8:8: 2@5<O >B:;8:0, G0AB>B0 >B:07>2, CB8;870F8O 

CPU/RAM, >H81:8 5xx. 
 �KO28BL 453@040F8N :0G5AB20 ?@8 ?@52KH5=88 ?>@>3>2, 70D8:A8@>20BL B>G:8 

>B:070. 
 %D>@<8@>20BL @5:><5=40F88 ?> >?B8<870F88 8 <0AHB018@>20=8N.  
 
�9=E 7.  B8G?P D4EKёF4 @98<J<AE><I 8B;<DB6B>: 59;BC4EABEFP < BF?48>4 
�BAF9>EF: �@8B8G5A:8 206=K9 <>4C;L, 345 >H81:8 =54>?CAB8<K. &@51C5BAO AB@>389 

:>=B@>;L :0G5AB20 8 B@0AA8@C5<>ABL.  
&D95B64A<S: 
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 #@8<5=8BL MC/DC 4;O 2A5E CA;>289 @0AGёB0 4>78@>2>:. 
 $50;87>20BL >1@01>B:C 8A:;NG5=89 A 157>?0A=K< fallback 8 0C48B-;>30<8. 
 #@>25AB8 >B;04:C 3@0=8G=KE A;CG052 (25A 0, 0;;5@38O, ?5@54>78@>2:0, ?;020NI85 

B>G:8). 
 �025AB8 45D5:BK 2 A8AB5<5 :>=B@>;O A >1O70B5;L=K< C:070=85< impact analysis.  
 
�9=E 8. �6FB@4F<;4J<S CD<ё@BKAB7B F9EF<DB64A<S CRM-E<EF9@O 
�BAF9>EF: #>43>B>2:0 A8AB5<K : UAT (User Acceptance Testing) A 70:07G8:><. 
&D95B64A<S: 
 %D>@<C;8@>20BL acceptance criteria =0 >A=>25 B@51>20=89. 
 �2B><0B878@>20BL :;NG52K5 ?>;L7>20B5;LA:85 AF5=0@88 (A>740=85 ;840, 

:>=25@B0F8O, >BGёB). 
 #@8<5=8BL AB0B8G5A:>5 B5AB8@>20=85 B@51>20=89 8 48=0<8G5A:>5 B5AB8@>20=85 

UI/API. 
 !0AB@>8BL >BGёB=>ABL 4;O AB59:E>;45@>2 (?@>F5=B ?@>E>645=8O, >B:@KBK5 45D5:BK, 

@8A:8).  
 
�9=E 9. Quality Gate < CI/CD 8?S 5<5?<BF9>< 64?<84J<< 84AAOI 
�BAF9>EF: �=54@5=85 02B><0B8G5A:8E ?@>25@>: :0G5AB20 2 ?09?;09= A1>@:8 181;8>B5:8. 
&D95B64A<S: 
 !0AB@>8BL AB0B8G5A:89 0=0;87 (A;>6=>ABL, 4C1;8:0BK, CO728<>AB8). 
 �040BL ?>@>38: ?>:@KB85 unit-B5AB0<8 g85%, A;>6=>ABL f15, 0 blocker/critical 

45D5:B>2. 
 �=B53@8@>20BL 70?CA: B5AB>2, 35=5@0F8N >BGёB>2 8 1;>:8@>2:C <5@60 ?@8 

=0@CH5=88 Quality Gate. 
 �>:C<5=B8@>20BL ?@>F5AA 8 ?@028;0 @01>BK A 45D5:B0<8 2 ?09?;09=5.  
 
�9=E 10. �B@C?9>EAB9 QA H<A4AEB6B7B >4?P>G?SFBD4 (E>6B;AB= >9=E) 
�BAF9>EF: #>;=K9 F8:; >15A?5G5=8O :0G5AB20 4;O <>4C;O @0AGёB0 :@548B>2/8=25AB8F89. 

&D95B64A<S: 
 %B0B8G5A:85 <5B@8:8 + AB0=40@BK :0G5AB20. 
 White-box (statement/condition) + Black-box (EP/BVA). 
  >4C;L=K5 + 8=B53@0F8>==K5 + A8AB5<=K5 B5ABK. 
 "1@01>B:0 8A:;NG5=89, >B;04:0 D>@<C;, 4>:C<5=B8@>20=85. 
 &@5:8=3 45D5:B>2, >BGёB > 3>B>2=>AB8 : @5;87C 
 
?>  ��.02.04  0B5<0B8G5A:>5 <>45;8@>20=85 
�9=E 1. "CF<@<;4J<S CDB<;6B8EF69AAB7B C?4A4 CD98CD<SF<S 
�BAF9>EF: �02>4 2K?CA:05B B@8 2840 ?@>4C:F88 ?@8 >3@0=8G5==KE @5AC@A0E (AK@Lё, 2@5<O 

AB0=:>2, M=5@3>?>B@51;5=85). %515AB>8<>ABL =5;8=59=> 7028A8B >B >1Jё<0 ?0@B88 87-70 70B@0B =0 
?5@5=0;04:C.  

&D95B64A<S: 
 %D>@<C;8@>20BL <0B5<0B8G5A:CN <>45;L: >?@545;8BL F5;L, >3@0=8G5=8O, 

?5@5<5==K5. #@>9B8 >A=>2=K5 MB0?K <0B. <>45;8@>20=8O. 
 #@825AB8 7040GC : :0=>=8G5A:><C 284C �#. $5H8BL 3@0D8G5A:8< <5B>4>< (4;O 

A>:@0Iё==>9 ?>AB0=>2:8) 8 A8<?;5:A-<5B>4><. 
 'G5ABL F5;>G8A;5==>ABL ?5@5<5==KE (F5;>G8A;5==>5 ?@>3@0<<8@>20=85). 
 $5H8BL A<56=CN 7040GC > =07=0G5=8OE: @0A?@545;8BL 5 >?5@0B>@>2 ?> 5 CG0AB:0< A 

<8=8<0;L=K<8 70B@0B0<8.  
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�9=E 2. "CF<@<;4J<S ?B7<EF<K9E>B= E9F< 8BEF46>< 
�BAF9>EF: �><?0=8O C?@02;O5B 4 A:;040<8 8 6 B>G:0<8 ?@>406. !5>1E>48<> 

<8=8<878@>20BL B@0=A?>@B=K5 @0AE>4K ?@8 A>1;N45=88 ?@>?CA:=>9 A?>A>1=>AB8 4>@>3 8 A@>:>2 
?>AB02:8.  

&D95B64A<S: 
 $5H8BL B@0=A?>@B=CN 7040GC <5B>4>< ?>B5=F80;>2 8;8 B@0=A?>@B=>9 A8<?;5:A-

B01;8FK. 
 #>AB@>8BL 3@0D ;>38AB8G5A:>9 A5B8, =09B8 :@0BG09H85 ?CB8 (�59:AB@0/(;>94-

'>@H5;;). 
 %>AB028BL 45@52> @5H5=89 4;O 2K1>@0 E010 (AB@>8B5;LAB2> =>2>3> A:;040 vs 0@5=40). 
 $0AAG8B0BL 2@5<5==K5 ?0@0<5B@K ?>AB02>: 8 ?>AB@>8BL A5B52>9 3@0D8:.  
 
�9=E 3. 'CD46?9A<9 CBDFH9?9@ �&-CDB9>FB6 
�BAF9>EF: $C:>2>4AB2> 2K18@05B 8 ?;0=8@C5B 6 �&-?@>5:B>2 A >3@0=8G5=8O<8 1N465B0, 

A@>:>2 8 2708<>7028A8<>AB59. ROI 7028A8B >B >1Jё<0 8=25AB8F89 =5;8=59=>. 
 &D95B64A<S: 
 #@8<5=8BL 48=0<8G5A:>5 ?@>3@0<<8@>20=85 4;O 2K1>@0 >?B8<0;L=>3> =01>@0 

?@>5:B>2 ?@8 >3@0=8G5==>< 1N465B5. 
 #>AB@>8BL 45@52> @5H5=89 4;O >F5=:8 @8A:>2 A@K20 A@>:>2. 
 %>AB028BL A5B52>9 3@0D8: ?@>5:B0, @0AAG8B0BL @0==85/?>74=85 A@>:8, @575@2K, 

:@8B8G5A:89 ?CBL. 
 'G5ABL =5;8=59=CN DC=:F8N ?>;57=>AB8 ?@8 >?B8<870F88 @0A?@545;5=8O @5AC@A>2.  
 
�9=E 4. "CF<@<;4J<S D45BFO >B?-J9AFD4 
�BAF9>EF: �>;-F5=B@ >1@010BK205B 72>=:8, G0BK 8 B8:5BK. !5>1E>48<> >?@545;8BL G8A;> 
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�9=E 6. "CF<@<;4J<S C4D4@9FDB6 4AF9AAO 
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Control, XSS, Insecure Deserialization 8 4@.). 
 #>AB@>8BL <>45;L C3@>7 (STRIDE/DREAD) 4;O :;NG52KE ?@>F5AA>2: :>@78=0, 

>?;0B0, ;8G=K9 :018=5B. 
 �=54@8BL A0=8B870F8N 22>40, CSP-703>;>2:8, 157>?0A=K5 D;038 cookies (HttpOnly, 

Secure, SameSite). 
 "?8A0BL ?@8=F8?K 157>?0A=>3> ?@>5:B8@>20=8O (Security by Design, Least Privilege, 

Fail-Safe Defaults).  
 
�9=E 2. #DB9>F<DB64A<9 E<EF9@O 98<AB7B 6IB84 (SSO) < DB?96B7B 8BEFGC4 
�BAF9>EF: �>@?>@0B82=K9 ?>@B0; >1J548=O5B 5 2=CB@5==8E A5@28A>2. &@51C5BAO 

F5=B@0;87>20==0O 0CB5=B8D8:0F8O 8 381:0O 02B>@870F8O.  
&D95B64A<S: 
 $50;87>20BL OAuth 2.0 / OpenID Connect flow (Authorization Code + PKCE). 
 !0AB@>8BL 157>?0A=>5 E@0=5=85 ?0@>;59 (Argon2/bcrypt), <5E0=87< refresh-B>:5=>2, 

70I8BC >B Account Takeover. 
 �=54@8BL RBAC/ABAC, 20;840F8N scopes 8 claims, 02B><0B8G5A:89 >B7K2 A5AA89. 
 #@>0=0;878@>20BL :@8?B>3@0D8G5A:85 B@51>20=8O : ?>4?8A8 JWT (JWS) 8 

H8D@>20=8N (JWE).  
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�9=E 3. �9;BC4EA4S 4DI<F9>FGD4 @<>DBE9D6<EB6 E Zero Trust 
�BAF9>EF: (8=B5E-?;0BD>@<0 87 10+ A5@28A>2 B@51C5B 70I8BK 2=CB@5==53> B@0D8:0 8 

<8=8<870F88 blast radius.  
&D95B64A<S: 
 %?@>5:B8@>20BL 0@E8B5:BC@C A ?@8=F8?0<8 Zero Trust: mTLS <564C A5@28A0<8, 

87>;8@>20==K5 namespaces, A53<5=B0F8O A5B8. 
 #@>25AB8 0=0;87 @8A:>2 (NIST SP 800-30 8;8 0=0;>3), 2KO28BL B>G:8 

:><?@><5B0F88. 
 !0AB@>8BL TLS 1.3, C?@02;5=85 A5@B8D8:0B0<8 (rotation, revocation), secure 

bootstrapping A5@28A>2. 
 �>:C<5=B8@>20BL secure architecture principles (defense-in-depth, secure defaults, 

auditability).  
 
�9=E 4. �D<CFB7D4H<S < ;4M<F4 @B5<?PAB7B 54A>B6E>B7B CD<?B:9A<S 
�BAF9>EF: iOS/Android ?@8;>65=85 4;O ?;0B5659 ?>425@65=> @8A:0< CB5G:8 :;NG59, 

insecure storage 8 reverse engineering.  
&D95B64A<S: 
 $50;87>20BL 157>?0A=>5 E@0=5=85 :;NG59 (Secure Enclave / Android Keystore), 

70?@5B8BL M:A?>@B ?@820B=KE :;NG59. 
 !0AB@>8BL certificate pinning, 70I8BC >B ?5@5E20B0 B@0D8:0 (MITM), secure 

communication A 1M:5=4><. 
 #@8<5=8BL :@8?B>3@0D8G5A:85 ?@8<8B82K 4;O ;>:0;L=>3> H8D@>20=8O (AES-GCM, 

ChaCha20-Poly1305). 
 �=54@8BL 70I8BC >B <>48D8:0F88 APK/IPA, >B;04:8 8 M<C;OF88.  
 
�9=E 5. $94?<;4J<S CDBFB>B?4 ;4M<MёAAB7B B5@9A4 EBB5M9A<S@< 
�BAF9>EF: �>@?>@0B82=K9 <5AA5=465@ B@51C5B end-to-end H8D@>20=8O A forward secrecy 8 

70I8B>9 >B replay-0B0:.  
&D95B64A<S: 
 %?@>5:B8@>20BL ?@>B>:>; >1<5=0 :;NG0<8 (Ephemeral Diffie-Hellman 8;8 X3DH), 

>1>A=>20BL 2K1>@ ?0@0<5B@>2. 
 $50;87>20BL H8D@>20=85 A>>1I5=89, 35=5@0F8N C=8:0;L=KE nonce/IV, ?@>25@:C 

F5;>AB=>AB8 (MAC/AEAD). 
 "15A?5G8BL forward secrecy, >1@01>B:C ?>B5@8 ?0:5B>2, <5E0=87< @>B0F88 A50=A>2KE 

:;NG59. 
 #@>0=0;878@>20BL B8?8G=K5 >H81:8 @50;870F88 (nonce reuse, padding oracle, side-

channel).  
 
�9=E 6. �4M<MёAAB9 B5?4KAB9 ID4A<?<M9 >BAH<89AJ<4?PAOI 84AAOI 
�BAF9>EF: SaaS-?;0BD>@<0 E@0=8B 4>:C<5=BK :;85=B>2 2 AWS/GCP/Azure. &@51C5BAO 

>15A?5G8BL compliance 8 :@8?B>3@0D8G5A:CN 87>;OF8N.  
&D95B64A<S: 
 �=54@8BL envelope encryption G5@57 Cloud KMS, @0745;8BL :;NG8 H8D@>20=8O 

40==KE (DEK) 8 <0AB5@-:;NG8 (KEK). 
 !0AB@>8BL C?@02;5=85 A5:@5B0<8 (HashiCorp Vault / Cloud Secrets Manager), 

02B><0B8G5A:CN @>B0F8N, 0C48B 4>ABC?0. 
 $50;87>20BL H8D@>20=85 =0 AB>@>=5 :;85=B0 4;O >A>1> GC2AB28B5;L=KE 40==KE, 

157>?0A=> ?5@54020BL :;NG8. 
 #@8<5=8BL ?@8=F8?K 157>?0A=>9 >1;0G=>9 0@E8B5:BC@K: IAM least privilege, 

network isolation, logging & monitoring.  
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�9=E 7. �A4?<; D<E>B6 < ;4M<F4 CG5?<KAB7B API-L?R;4 
�BAF9>EF: REST API ?>425@305BAO credential stuffing, rate abuse 8 injection-0B0:0<. 

&@51C5BAO :><?;5:A=0O 70I8B0.  
&D95B64A<S: 
 #@>25AB8 >F5=:C @8A:>2 (25@>OB=>ABL × impact), ?@8>@8B878@>20BL C3@>7K ?> <>45;8 

STRIDE. 
 �=54@8BL WAF-?@028;0, rate limiting, IP/device fingerprinting, 70I8BC >B OWASP API 

Security Top 10. 
 !0AB@>8BL 20;840F8N JWT/OAuth B>:5=>2, AB@>3CN AE5<C 70?@>A>2 (JSON 

Schema/OpenAPI). 
 "@30=87>20BL <>=8B>@8=3 0=><0;89 8 02B><0B8G5A:89 response =0 8=F845=BK.  
 
�9=E 8. �9;BC4EA4S B5D45BF>4 C?4F9:AOI 84AAOI (PCI DSS) 
�BAF9>EF: �=B53@0F8O ?;0B56=>3> <>4C;O 157 ?@O<>3> :0A0=8O : PAN, A A>1;N45=85< 

B@51>20=89 PCI DSS.  
&D95B64A<S: 
 $50;87>20BL B>:5=870F8N ?;0B56=KE 40==KE, 87>;OF8N :>=BC@0 >1@01>B:8, 

H8D@>20=85 2 B@0=78B5 8 ?>:>5. 
 !0AB@>8BL 157>?0A=>5 ;>38@>20=85 (<0A:8@>20=85 PAN/CVV), :>=B@>;L 4>ABC?0, 

@53C;O@=K9 0C48B CO728<>AB59. 
 #@8<5=8BL :@8?B>3@0D8G5A:85 AB0=40@BK (FIPS 140-2/3 validated modules, TLS 1.2+). 
 %D>@<8@>20BL >BGёB > A>>B25BAB288 B@51>20=8O< 157>?0A=>3> ?@>5:B8@>20=8O.  
 
�9=E 9.  B89DA<;4J<S legacy-E<EF9@O: BF GS;6<@BEF9= > secure-by-design 
�BAF9>EF: 'AB0@52H0O ERP 8A?>;L7C5B MD5, plaintext-?0@>;8, >B:@KBK5 ?>@BK, =5 8<55B 

<>45;8 C3@>7 8 CI/CD security checks.  
&D95B64A<S: 
 #@>25AB8 0C48B CO728<>AB59, ?>AB@>8BL 0:BC0;L=CN <>45;L C3@>7, >?@545;8BL 

:@8B8G5A:85 @8A:8. 
 %?@>5:B8@>20BL 157>?0A=CN 0@E8B5:BC@C: 70<5=0 A;01>9 :@8?B>3@0D88, 2=54@5=85 

A>2@5<5==KE AuthN/AuthZ, A53<5=B0F8O A5B8. 
 �=54@8BL secure SDLC: SAST/DAST, dependency scanning, secret detection, code 

review checklists. 
 %>AB028BL ?>MB0?=K9 ?;0= <83@0F88 A backward compatibility 8 rollback-AB@0B53859.  
 
�9=E 10. %>6B;AB= >9=E: �4M<MёAA4S C?4FHBD@4 F9?9@98<J<AO 
�BAF9>EF: $07@01>B:0 ?;0BD>@<K A 2845>:>=AC;LB0F8O<8, E@0=5=85< <54:0@B, 

8=B53@0F859 A 2=5H=8<8 ;01>@0B>@8O<8 8 <>18;L=K< ?@8;>65=85< 4;O ?0F85=B>2.  
&D95B64A<S: 
 #>;=K9 F8:;: threat modeling, OWASP 4;O 251/<>109;, OAuth/OIDC, E2E 4;O 2845>, 

H8D@>20=85 �� (TDE), >1;0G=K9 KMS. 
 $50;87>20BL :@8?B>?@>B>:>;K 4;O signalling 8 media streams (DTLS-SRTP), certificate 

pinning 2 <>18;L=KE :;85=B0E. 
 "15A?5G8BL compliance ((�-152/GDPR/HIPAA), 0C48B 4>ABC?0, 8=F845=B-

<5=546<5=B, @53C;O@=K5 ?5=B5ABK. 
 �>:C<5=B8@>20BL 2A5 0@E8B5:BC@=K5 8 :@8?B>3@0D8G5A:85 @5H5=8O, ?@>25AB8 

25@8D8:0F8N @50;870F88.  
 
�D<F9D<< BJ9A><: 
BF@9F>4 «5»: �040=85 2K?>;=5=> 2 ?>;=>< >1Jё<5 A A>1;N45=85< =5>1E>48<>9 

?>A;54>20B5;L=>AB8. %BC45=B @01>B0; ?>;=>ABLN A0<>AB>OB5;L=>. 
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BF@9F>4 «4»: #@0:B8G5A:>5 7040=85 2K?>;=5=> ABC45=B>< 2 ?>;=>< >1Jё<5 8 
A0<>AB>OB5;L=>. �>?CA:05BAO >B:;>=5=85 >B =5>1E>48<>9 ?>A;54>20B5;L=>AB8 2K?>;=5=8O, =5 
2;8ONI55 =0 ?@028;L=>ABL :>=5G=>3> @57C;LB0B0. �>?CA:0NBAO =5B>G=>AB8 8 =51@56=>ABL 2 
>D>@<;5=88 @57C;LB0B>2 7040=8O. 

BF@9F>4 «3»: #@0:B8G5A:>5 7040=85 2K?>;=5=> 8 >D>@<;5=> ABC45=B>< A ?><>ILN 
?@5?>4020B5;O 8;8 E>@>H> ?>43>B>2;5==KE 8 C65 2K?>;=82H8E =0 «>B;8G=>» 40==CN @01>BC 
ABC45=B>2. !0 2K?>;=5=85 7040=8O 70B@0G5=> <=>3> 2@5<5=8. 

BF@9F>4 «2»: �KAB02;O5BAO 2 B>< A;CG05, :>340 ABC45=B >:070;AO =5?>43>B>2;5==K< : 
2K?>;=5=8N 7040=8O. #>;CG5==K5 @57C;LB0BK =5 ?>72>;ONB A45;0BL ?@028;L=KE 2K2>4>2 8 
?>;=>ABLN @0AE>4OBAO A ?>AB02;5==>9 F5;LN. "1=0@C65=> ?;>E>5 7=0=85 B5>@5B8G5A:>3> 
<0B5@80;0 8 >BACBAB285 =5>1E>48<KE C<5=89. $C:>2>4AB2> 8 ?><>IL A> AB>@>=K ?@5?>4020B5;O 
=5MDD5:B82=K 87-70 ?;>E>9 ?>43>B>2:8 ABC45=B0. 

 
%<FG4J<BAAO9 ;484K< 8?S GK95AB= CD4>F<>< 

?> # .02 «$07@01>B:0 8 8=B53@0F8O <>4C;59 ?@>3@0<<=>3> >15A?5G5=8O» 
�484A<9 1. #DB9>F<DB64A<9 @B8G?S CB F9IA<K9E>B@G ;484A<R 
%<FG4J<S: �0:07G8: ?5@540; &� =0 @07@01>B:C <>4C;O «'254><;5=8O ?>;L7>20B5;59» 

(email, push, SMS). &@51C5BAO A?@>5:B8@>20BL 0@E8B5:BC@C 4> =0?8A0=8O :>40. 
�484A<9: 
1. #@>0=0;878@>20BL &�, 2K45;8BL DC=:F8>=0;L=K5 8 =5DC=:F8>=0;L=K5 B@51>20=8O. 
2. %?@>5:B8@>20BL 2=CB@5==NN AB@C:BC@C <>4C;O (:;0AAK/:><?>=5=BK, 7028A8<>AB8). 
3. �87C0;878@>20BL 0@E8B5:BC@C (UML-4803@0<<K :><?>=5=B>2 8 @0725@BK20=8O). 
4. "1>A=>20BL 2K1@0==K5 ?0BB5@=K 8 ?@8=F8?K ?@>5:B8@>20=8O. 

 
�484A<9 2. "CD989?9A<9 <AF9DH9=EB6 < >BAFD4>F API 
%<FG4J<S:  >4C;L «'254><;5=8O» 4>;65= 2708<>459AB2>20BL A <>4C;5< «#>;L7>20B5;8» 

8 2=5H=8< SMS-H;N7><. 
�484A<9: 
1. %?@>5:B8@>20BL REST API: M=4?>8=BK, HTTP-<5B>4K, :>4K >B25B>2. 
2. "?8A0BL D>@<0BK 70?@>A>2/>B25B>2 (JSON), 703>;>2:8 02B>@870F88 8 20;840F88. 
3. %D>@<8@>20BL A?5F8D8:0F8N 2 D>@<0B5 OpenAPI 3.0. 
4. $0725@=CBL mock-A5@25@ 4;O M<C;OF88 >B25B>2. 

 
�484A<9 3. %B;84A<9 @B8G?S < CBL47B64S BF?48>4 
%<FG4J<S: #@8 @50;870F88 <>4C;O 20;840F88 B5;5D>==KE =><5@>2 2>7=8:;8 >H81:8: 

=5:>@@5:B=>5 >B1@0AK20=85 :>4>2 AB@0=, ?045=85 ?@8 ?CAB>< 22>45. 
�484A<9: 
1. $50;87>20BL <>4C;L 20;840F88 A>3;0A=> :>=B@0:BC. 
2. �>A?@>8725AB8 >H81:8, 8A?>;L7>20BL >B;04G8: (breakpoints, watch, call stack). 
3. �A?@028BL ;>38:C, 4>1028BL >1@01>B:C 3@0=8G=KE A;CG052. 
4. �0D8:A8@>20BL ?@>F5AA >B;04:8 8 ?@8=OBK5 @5H5=8O. 

 
�484A<9 4. �AF97D4J<S E 6A9LA<@ E9D6<EB@ < 5DB>9DB@ EBB5M9A<= 
%<FG4J<S:  >4C;L C254><;5=89 4>;65= @01>B0BL 0A8=E@>==>: ?@8=8<0BL 7040G8 87 

>G5@548 8 >B?@02;OBL 8E G5@57 2=5H=89 API SMS-?@>20945@0. 
�484A<9: 
1. !0AB@>8BL ?>4:;NG5=85 : 1@>:5@C A>>1I5=89 (RabbitMQ / Redis Streams / 

;>:0;L=K9 M<C;OB>@). 
2. $50;87>20BL producer (>B?@02:0 7040G) 8 consumer (>1@01>B:0 8 2K7>2 2=5H=53> API). 
3. �=54@8BL <5E0=87< ?>2B>@=KE ?>?KB>: (retry) 8 dead-letter queue. 
4. #@>B5AB8@>20BL CAB>9G82>ABL ?@8 8<8B0F88 A1>52 A5B8. 
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�484A<9 5. (BD@<DB64A<9 F9EFB6OI EJ9A4D<96 < BJ9A>4 D9EGDEB6 
%<FG4J<S: #5@54 70?CA:>< <>4C;O 2 B5AB>2CN A@54C =5>1E>48<> ?>43>B>28BL ?;0= 
B5AB8@>20=8O 8 @0AAG8B0BL B@C4>70B@0BK. 
�484A<9: 
1. !0 >A=>25 A?5F8D8:0F88 A>AB028BL =01>@ B5AB>2KE AF5=0@852 (?>78B82=K5, 

=530B82=K5, 3@0=8G=K5). 
2. "?@545;8BL 284K B5AB8@>20=8O (<>4C;L=>5, 8=B53@0F8>==>5, =03@C7>G=>5). 
3. "F5=8BL 2@5<O 2K?>;=5=8O, =5>1E>48<K5 40==K5 8 G5;>25G5A:85 @5AC@AK. 
4. %>3;0A>20BL ?;0= A CA;>2=K< «@C:>2>48B5;5< ?@>5:B0». 

 
�484A<9 6. #B87BFB6>4 F9EFB6B= C?4FHBD@O < 6OCB?A9A<9 CDBJ98GD 
%<FG4J<S: &5AB>20O A@540 «A;><0=0» ?>A;5 ?@54K4CI8E ?@>3>=>2. &@51C5BAO @0725@=CBL 

G8AB>5 >:@C65=85 8 2K?>;=8BL B5ABK. 
�484A<9: 
1. $0725@=CBL "%/:>=B59=5@, CAB0=>28BL 7028A8<>AB8, %'��, B5AB>2K5 40==K5. 
2. !0AB@>8BL :>=D83C@0F8N >:@C65=8O (env-D09;K, 4>ABC?K). 
3. �K?>;=8BL B5AB>2K5 ?@>F54C@K ?> AF5=0@8O< 87 �040=8O 5. 
4. �0D8:A8@>20BL D0:B8G5A:85 @57C;LB0BK 8 >B:;>=5=8O. 
 
�484A<9 7. (BD@<DB64A<9 BFKёFABEF< CB F9EF<DB64A<R 
%<FG4J<S: #> 8B>30< B5AB>2>3> F8:;0 =5>1E>48<> ?@54AB028BL D>@<0;87>20==K9 >BGёB 

4;O ?@8=OB8O @5H5=8O > 3>B>2=>AB8 <>4C;O : @5;87C. 
�484A<9: 
1. #@>0=0;878@>20BL @57C;LB0BK ?@>3>=>2, @0AAG8B0BL <5B@8:8 (?>:@KB85, ?;>B=>ABL 

45D5:B>2, pass/fail rate). 
2. �;0AA8D8F8@>20BL 45D5:BK ?> :@8B8G=>AB8 8 ?@8>@8B5BC. 
3. "D>@<8BL >BGёB 2 A>>B25BAB288 A :>@?>@0B82=K</CG51=K< @53;0<5=B><. 
4. %D>@<C;8@>20BL @5:><5=40F88 ?> 4>@01>B:5 8;8 2K?CA:C. 
 
�484A<9 8. �B>G@9AF<DB64A<9 >B84 < API 
%<FG4J<S: #@>5:B ?@>E>48B 0C48B. &@51C5BAO ?@825AB8 4>:C<5=B0F8N 2 A>>B25BAB285 A 

B@51>20=8O<8 ?>445@6:8 8 ?5@540G8 :>40 4@C38< @07@01>BG8:0<. 
�484A<9: 
1. �>1028BL 4>:C<5=B0F8>==K5 :><<5=B0@88 2 :>4 (docstrings / JSDoc / XML 

Comments). 
2. %35=5@8@>20BL 4>:C<5=B0F8N API 87 OpenAPI-A?5F8D8:0F88. 
3. %>740BL @C:>2>4AB2> ?> 8A?>;L7>20=8N <>4C;O 4;O @07@01>BG8:>2. 
4. !0AB@>8BL 02B>35=5@0F8N 8 ?C1;8:0F8N 4>:C<5=B0F88. 

 
�484A<9 9. $9H4>FBD<A7 < BCF<@<;4J<S EGM9EF6GRM97B @B8G?S 
%<FG4J<S: '=0A;54>20==K9 <>4C;L >1@01>B:8 70:07>2 8<55B 2KA>:CN F8:;><0B8G5A:CN 

A;>6=>ABL, 4C1;8@>20=85 :>40 8 ?;>ECN B5AB8@C5<>ABL. 
�484A<9: 
1. #@>25AB8 AB0B8G5A:89 0=0;87 :>40, 70D8:A8@>20BL <5B@8:8 4> @5D0:B>@8=30. 
2. �K?>;=8BL @5D0:B>@8=3: 2K45;5=85 <5B>4>2, CAB@0=5=85 4C1;8@>20=8O, ?@8<5=5=85 

?0BB5@=>2. 
3. "1=>28BL unit-B5ABK, C1548BLAO 2 A>E@0=5=88 DC=:F8>=0;L=>AB8. 
4. %@02=8BL <5B@8:8 4>/?>A;5, >?8A0BL ?@8=OBK5 0@E8B5:BC@=K5 @5H5=8O. 

 
�484A<9 10. �B@C?9>EA4S <AF97D4J<S < CI-A4EFDB=>4 
%<FG4J<S: !5>1E>48<> >1J548=8BL @07@01>B0==K9 <>4C;L A 2=5H=8< A5@28A><, 

02B><0B878@>20BL ?@>25@:C :0G5AB20 8 ?>43>B>28BL ?0:5B 4;O @072ё@BK20=8O. 
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�484A<9: 
1. !0AB@>8BL CI-:>=2595@: A1>@:0 → ;8=B8=3 → unit-B5ABK → 35=5@0F8O 4>:C<5=B0F88 

→ ?C1;8:0F8O 0@B5D0:B>2. 
2. �=B53@8@>20BL <>4C;L A B5AB>2K< AB5=4>< G5@57 API-H;N7 8;8 proxy. 
3. �K?>;=8BL A:2>7=>9 B5AB 8=B53@0F88, 70D8:A8@>20BL @57C;LB0BK. 
4. #>43>B>28BL 8B>3>2K9 ?0:5B 4>:C<5=B0F88 8 8=AB@C:F8N ?> @072ё@BK20=8N. 

 
�D<F9D<< BJ9A><: 
BF@9F>4 «5»: �040=85 2K?>;=5=> 2 ?>;=>< >1Jё<5 A A>1;N45=85< =5>1E>48<>9 

?>A;54>20B5;L=>AB8. %BC45=B @01>B0; ?>;=>ABLN A0<>AB>OB5;L=>. 
BF@9F>4 «4»: #@0:B8G5A:>5 7040=85 2K?>;=5=> ABC45=B>< 2 ?>;=>< >1Jё<5 8 

A0<>AB>OB5;L=>. �>?CA:05BAO >B:;>=5=85 >B =5>1E>48<>9 ?>A;54>20B5;L=>AB8 2K?>;=5=8O, =5 
2;8ONI55 =0 ?@028;L=>ABL :>=5G=>3> @57C;LB0B0. �>?CA:0NBAO =5B>G=>AB8 8 =51@56=>ABL 2 
>D>@<;5=88 @57C;LB0B>2 7040=8O. 

BF@9F>4 «3»: #@0:B8G5A:>5 7040=85 2K?>;=5=> 8 >D>@<;5=> ABC45=B>< A ?><>ILN 
?@5?>4020B5;O 8;8 E>@>H> ?>43>B>2;5==KE 8 C65 2K?>;=82H8E =0 «>B;8G=>» 40==CN @01>BC 
ABC45=B>2. !0 2K?>;=5=85 7040=8O 70B@0G5=> <=>3> 2@5<5=8. 

BF@9F>4 «2»: �KAB02;O5BAO 2 B>< A;CG05, :>340 ABC45=B >:070;AO =5?>43>B>2;5==K< : 
2K?>;=5=8N 7040=8O. #>;CG5==K5 @57C;LB0BK =5 ?>72>;ONB A45;0BL ?@028;L=KE 2K2>4>2 8 
?>;=>ABLN @0AE>4OBAO A ?>AB02;5==>9 F5;LN. "1=0@C65=> ?;>E>5 7=0=85 B5>@5B8G5A:>3> 
<0B5@80;0 8 >BACBAB285 =5>1E>48<KE C<5=89. $C:>2>4AB2> 8 ?><>IL A> AB>@>=K ?@5?>4020B5;O 
=5MDD5:B82=K 87-70 ?;>E>9 ?>43>B>2:8 ABC45=B0. 

 
%<FG4J<BAAO9 ;484K< 8?S CDB<;6B8EF69AAB= CD4>F<>< 

# .02 «$07@01>B:0 8 8=B53@0F8O <>4C;59 ?@>3@0<<=>3> >15A?5G5=8O» 
�484A<9 1. #DB9>F<DB64A<9 4DI<F9>FGDO @B8G?S «'CD46?9A<9 ;4>4;4@<» 
%<FG4J<S: �0:07G8: ?5@540; B5E=8G5A:>5 7040=85 =0 @07@01>B:C <>4C;O >1@01>B:8 

:;85=BA:8E 70:07>2. &@51C5BAO A?@>5:B8@>20BL @5H5=85 4> =0?8A0=8O :>40, GB>1K 871560BL 
?5@545;>: =0 ?>74=8E MB0?0E. 

�484A<9: 
1. �5:><?>78@>20BL &�: 2K45;8BL DC=:F8>=0;L=K5 8 =5DC=:F8>=0;L=K5 B@51>20=8O. 
2. %?@>5:B8@>20BL 2=CB@5==NN AB@C:BC@C <>4C;O (:><?>=5=BK, A;>8, 7028A8<>AB8). 
3. �87C0;878@>20BL 0@E8B5:BC@C (UML: :><?>=5=B>2, ?>A;54>20B5;L=>AB8, 

@072ё@BK20=8O). 
4. "?8A0BL :>=B@0:BK 2708<>459AB28O <564C :><?>=5=B0<8 (D>@<0BK 40==KE, 

?@>B>:>;K, >H81:8). 
 
�484A<9 2. $4;D45BF>4 S8D4 @B8G?S < CBL47B64S BF?48>4 
%<FG4J<S: #@8 @50;870F88 @0AGёB=>3> 0;3>@8B<0 <>4C;O 2>7=8:0NB ;>38G5A:85 >H81:8: 

=5:>@@5:B=K9 CGёB A:84>:, ?045=85 ?@8 =C;52KE 7=0G5=8OE, =5>G5284=K5 ?>1>G=K5 MDD5:BK. 
�484A<9: 
1. $50;87>20BL DC=:F8>=0;L=>5 O4@> <>4C;O A>3;0A=> A?5F8D8:0F88. 
2. �>A?@>8745;8BL 45D5:BK, 8A?>;L7>20BL >B;04G8: (breakpoints, watch, call stack, 

conditional breakpoints). 
3. �A?@028BL ;>38:C, 4>1028BL >1@01>B:C 3@0=8G=KE 8 8A:;NG8B5;L=KE A8BC0F89. 
4. �0D8:A8@>20BL E>4 >B;04:8 2 6C@=0;5. 

 
�484A<9 3. #DBH<?<DB64A<9 < BCF<@<;4J<S CDB<;6B8<F9?PABEF< 
%<FG4J<S:  >4C;L >1@01>B:8 1>;LH8E 2K1>@>: 40==KE ?@52KH05B 4>?CAB8<>5 2@5<O 

>B:;8:0 (SLA > 2 A5:). &@51C5BAO 2KO28BL C7:85 <5AB0 8 >?B8<878@>20BL :>4. 
�484A<9: 
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1. #@>25AB8 ?@>D8;8@>20=85 ?@8;>65=8O (CPU, ?0<OBL, I/O, 2@5<O 2K?>;=5=8O 
DC=:F89). 

2. �KO28BL 0;3>@8B<8G5A:85 8 AB@C:BC@=K5 bottleneck-8. 
3. #@8<5=8BL >?B8<870F88 (:MH8@>20=85, 70<5=0 AB@C:BC@ 40==KE, 0A8=E@>==>ABL, 

@5D0:B>@8=3 F8:;>2). 
4. #@>25AB8 A@02=8B5;L=K9 15=G<0@: 4>/?>A;5. 

 
�484A<9 4. �AF97D4J<S E 6A9LA<@< API < A4EFDB=>4 L<AO 84AAOI 
%<FG4J<S:  >4C;L 4>;65= >1<5=820BLAO 40==K<8 A 2=5H=8< ?;0B56=K< H;N7>< 8 

A;C61>9 ;>38AB8:8. &@51C5BAO >15A?5G8BL =04ё6=CN 0A8=E@>==CN 4>AB02:C A>>1I5=89. 
�484A<9: 
1. $50;87>20BL :;85=BK 4;O REST/gRPC A5@28A>2 (02B>@870F8O, A5@80;870F8O, 

>1@01>B:0 >H81>:). 
2. !0AB@>8BL 8=B53@0F8>==CN ?;0BD>@<C/1@>:5@ A>>1I5=89 (>G5@548, retry-?>;8B8:0, 

dead-letter queue). 
3. "15A?5G8BL 845<?>B5=B=>ABL 8 ;>38@>20=85 B@0=70:F89. 
4. #@>B5AB8@>20BL 2708<>459AB285 ?@8 8<8B0F88 A1>52 A5B8. 

 
�484A<9 5. "59EC9K9A<9 EB6@9EF<@BEF< < EF45<?PABEF< E<EF9@O 
%<FG4J<S: $5H5=85 4>;6=> AB018;L=> @01>B0BL 2 35B5@>35==>9 A@545: @07=K5 25@A88 "%, 

%'��, 181;8>B5: 7028A8<>AB59. �0D8:A8@>20=K :>=D;8:BK 25@A89 8 «?045=8O» ?@8 >1=>2;5=88 
?0:5B>2. 

�484A<9: 
1. %>AB028BL <0B@8FC A>2<5AB8<>AB8 ("%, @0=B09<K, 7028A8<>AB8, %'��). 
2. !0AB@>8BL 87>;OF8N >:@C65=8O (venv, venv, :>=B59=5@870F8O, ?0:5B=K5 

<5=5465@K). 
3. �=54@8BL <5E0=87<K graceful degradation 8 fallback-;>38:8. 
4. #@>25AB8 AB@5AA-B5AB AB018;L=>AB8 ?@8 4;8B5;L=>9 @01>B5. 

 
�484A<9 6. #?4A<DB64A<9 F9EF<DB64A<S < D4;D45BF>4 EJ9A4D<96 
%<FG4J<S: #5@54 ?5@540G59 <>4C;O 2 QA->B45; =5>1E>48<> A>3;0A>20BL AB@0B538N 

B5AB8@>20=8O, >F5=8BL B@C4>70B@0BK 8 ?>43>B>28BL AF5=0@88. 
�484A<9: 

1. "?@545;8BL 284K 8 C@>2=8 B5AB8@>20=8O (<>4C;L=>5, 8=B53@0F8>==>5, 
@53@5AA8>==>5, =03@C7>G=>5). 

2. $07@01>B0BL =01>@ B5AB>2KE AF5=0@852 (?>78B82=K5, =530B82=K5, 3@0=8G=K5, error-
?CB8). 

3. "F5=8BL >1Jё< B5AB8@>20=8O: :>;8G5AB2> B5AB-:59A>2, 2@5<O 2K?>;=5=8O, 
=5>1E>48<K5 40==K5, G5;>25G5A:85 @5AC@AK. 

4. %>3;0A>20BL ?;0= A CA;>2=K< @C:>2>48B5;5< ?@0:B8:8. 
 

�484A<9 7. $4;69DFO64A<9 < >BAH<7GD<DB64A<9 F9EFB6B= C?4FHBD@O 

%<FG4J<S: &5AB>2K9 AB5=4 =5 A>>B25BAB2C5B B@51>20=8O< @5;870. &@51C5BAO @0725@=CBL 
G8AB>5 >:@C65=85, 845=B8G=>5 production, 8 ?>4B25@48BL 3>B>2=>ABL : B5AB8@>20=8N. 

�484A<9: 
1. $0725@=CBL "%/:>=B59=5@, CAB0=>28BL %'��, 251-A5@25@, 2A?><>30B5;L=>5 #". 
2. !0AB@>8BL :>=D83C@0F8N (env-D09;K, 4>ABC?K, A5B8, ?@020 4>ABC?0, D05@2>;K). 
3. �03@C78BL MB0;>==K5 B5AB>2K5 40==K5, 2K?>;=8BL <83@0F88. 
4. %D>@<8@>20BL 0:B 3>B>2=>AB8 B5AB>2>9 A@54K ?> @53;0<5=BC ?@54?@8OB8O. 
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�484A<9 8. �OCB?A9A<9 F9EFB6OI CDBJ98GD A4 QF4?BAAOI 84AAOI 
%<FG4J<S: %B5=4 3>B>2. !5>1E>48<> 2K?>;=8BL 70?;0=8@>20==K5 B5AB>2K5 ?@>F54C@K, 

70D8:A8@>20BL >B:;>=5=8O 8 ?>43>B>28BL 40==K5 4;O 0=0;870. 
�484A<9: 
1. �0?CAB8BL 02B><0B878@>20==K5 8 @CG=K5 B5ABK ?> AF5=0@8O< 87 �040=8O 6. 
2. �K?>;=8BL ?@>F54C@K =0 ?>43>B>2;5==KE B5AB>2KE =01>@0E 40==KE (20;84=K5, 

=520;84=K5, ?>3@0=8G=K5). 
3. �0D8:A8@>20BL D0:B8G5A:85 @57C;LB0BK, >D>@<8BL 45D5:BK 2 B@5:5@5. 
4. #@>25AB8 @5B5AB ?>A;5 8A?@02;5=89, >1=>28BL AB0BCAK B5AB-:59A>2. 
 
�484A<9 9. �9A9D4J<S F9IA<K9E>B= 8B>G@9AF4J<< < 46FB8B>G@9AF<DB64A<9 
%<FG4J<S: #@>5:B ?@>E>48B 2=CB@5==89 0C48B. &@51C5BAO ?@825AB8 4>:C<5=B0F8N 2 

A>AB>O=85, 4>AB0B>G=>5 4;O ?5@540G8 <>4C;0 :><0=45 A>?@>2>645=8O. 
�484A<9: 
1. �>1028BL AB@C:BC@=K5 :><<5=B0@88 2 :>4 (docstrings, JSDoc, XML Comments) 

A>3;0A=> AB0=40@BC :><?0=88. 
2. %35=5@8@>20BL 4>:C<5=B0F8N API 87 A?5F8D8:0F88 8 0==>B0F89. 
3. %>740BL @C:>2>4AB2> @07@01>BG8:0 8 04<8=8AB@0B>@0 (0@E8B5:BC@0, @072ё@BK20=85, 

troubleshooting). 
4. !0AB@>8BL 02B>35=5@0F8N 8 ?C1;8:0F8N 2 :>@?>@0B82=>< wiki. 
 
�484A<9 10. (<A4?PA4S E5BD>4, <AF97D4J<BAAO= >BAFDB?P < C9D984K4 6 Q>EC?G4F4J<R 

%<FG4J<S:  >4C;L ?@>Hё; B5AB8@>20=85 8 4>:C<5=B8@>20=. &@51C5BAO ?>43>B>28BL @5;87-
?0:5B, ?@>25AB8 D8=0;L=CN ?@>25@:C 8=B53@0F88 8 ?5@540BL @5H5=85 2 M:A?;C0B0F8N. 

�484A<9: 
1. �K?>;=8BL A1>@:C @5H5=8O, ?@>25@8BL 7028A8<>AB8, A83=0BC@K 8 F5;>AB=>ABL 

0@B5D0:B>2. 
2. #@>25AB8 smoke-B5AB8@>20=85 =0 staging->:@C65=88, C1548BLAO 2 A>2<5AB=>9 @01>B5 

2A5E :><?>=5=B>2. 
3. %D>@<8@>20BL @5;87-=>BK, G5:-;8AB ?5@540G8 8 0:B ?@8ё<:8-?5@540G8. 
4. #@575=B>20BL @5H5=85 @C:>2>48B5;N ?@0:B8:8 >B >@30=870F88. 

 
�D<F9D<< BJ9A><: 
BF@9F>4 «5»: �040=85 2K?>;=5=> 2 ?>;=>< >1Jё<5 A A>1;N45=85< =5>1E>48<>9 

?>A;54>20B5;L=>AB8. %BC45=B @01>B0; ?>;=>ABLN A0<>AB>OB5;L=>. 
BF@9F>4 «4»: #@0:B8G5A:>5 7040=85 2K?>;=5=> ABC45=B>< 2 ?>;=>< >1Jё<5 8 

A0<>AB>OB5;L=>. �>?CA:05BAO >B:;>=5=85 >B =5>1E>48<>9 ?>A;54>20B5;L=>AB8 2K?>;=5=8O, =5 
2;8ONI55 =0 ?@028;L=>ABL :>=5G=>3> @57C;LB0B0. �>?CA:0NBAO =5B>G=>AB8 8 =51@56=>ABL 2 
>D>@<;5=88 @57C;LB0B>2 7040=8O. 

BF@9F>4 «3»: #@0:B8G5A:>5 7040=85 2K?>;=5=> 8 >D>@<;5=> ABC45=B>< A ?><>ILN 
?@5?>4020B5;O 8;8 E>@>H> ?>43>B>2;5==KE 8 C65 2K?>;=82H8E =0 «>B;8G=>» 40==CN @01>BC 
ABC45=B>2. !0 2K?>;=5=85 7040=8O 70B@0G5=> <=>3> 2@5<5=8. 

BF@9F>4 «2»: �KAB02;O5BAO 2 B>< A;CG05, :>340 ABC45=B >:070;AO =5?>43>B>2;5==K< : 
2K?>;=5=8N 7040=8O. #>;CG5==K5 @57C;LB0BK =5 ?>72>;ONB A45;0BL ?@028;L=KE 2K2>4>2 8 
?>;=>ABLN @0AE>4OBAO A ?>AB02;5==>9 F5;LN. "1=0@C65=> ?;>E>5 7=0=85 B5>@5B8G5A:>3> 
<0B5@80;0 8 >BACBAB285 =5>1E>48<KE C<5=89. $C:>2>4AB2> 8 ?><>IL A> AB>@>=K ?@5?>4020B5;O 
=5MDD5:B82=K 87-70 ?;>E>9 ?>43>B>2:8 ABC45=B0. 
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5. �"!&$"�0 � "*�!�� $��'�0&�&"� "%�"�!�3 #$"(�%%�"!��0!"�" 
 "�'�3 (���� #$"(�%%�"!��0!"� ��3&��0!"%&�) 

 
�B8 #�, 
"� �D<F9D<< BJ9A>< D9;G?PF4F4  

(CB>4;4F9?< BE6B9AABEF< >B@C9F9AJ<=) 

(BD@O 
>BAFDB?S < 
@9FB8O 
BJ9A>< 

"�.01 @0A?>7=05B 7040GC 8/8;8 ?@>1;5<C 2 ?@>D5AA8>=0;L=>< 8/8;8 
A>F80;L=>< :>=B5:AB5; 0=0;878@C5B 7040GC 8/8;8 ?@>1;5<C; 
>?@545;O5B MB0?K @5H5=8O 7040G8; 2KO2;O5B 8 MDD5:B82=> 
=0E>48B 8=D>@<0F8N, =5>1E>48<CN 4;O @5H5=8O 7040G8 8/8;8 
?@>1;5<K; A>AB02;O5B ?;0= 459AB28O; >?@545;O5B =5>1E>48<K5 
@5AC@AK; >F5=8205B @57C;LB0B 8 ?>A;54AB28O A2>8E 459AB289 
(A0<>AB>OB5;L=> 8;8 A ?><>ILN =0AB02=8:0) 

�>=B@>;L=K5 
@01>BK, 70G5BK, 
:20;8D8:0F8>=
=K5 8A?KB0=8O, 
70I8B0 
:C@A>2KE 8 
48?;><=KE 
?@>5:B>2 
(@01>B), 
CG51=0O 8 
?@>872>4AB25=
=0O ?@0:B8:8, 
M:70<5=K. 
�=B5@?@5B0F8O 
@57C;LB0B>2 
2K?>;=5=8O 
?@0:B8G5A:8E 8 
;01>@0B>@=KE 
7040=89, 
>F5=:0 
@5H5=8O 
A8BC0F8>==KE 
7040G, >F5=:0 
B5AB>2>3> 
:>=B@>;O, 
@57C;LB0B>2 
=01;N45=89 70 
45OB5;L=>ABLN 
>1CG0NI53>AO 
2 ?@>F5AA5 
CG51=>9 8 
?@>872>4AB25=
=>9 ?@0:B8:8 

"�.02 >?@545;O5B 7040G8 4;O ?>8A:0 8=D>@<0F88; >?@545;O5B 
=5>1E>48<K5 8AB>G=8:8 8=D>@<0F88; ?;0=8@C5B ?@>F5AA 
?>8A:0; AB@C:BC@8@C5B ?>;CG5==CN 8=D>@<0F8N; 2K45;O5B 
=081>;55 7=0G8<>5 2 ?5@5G=5 8=D>@<0F88; >F5=8205B 
?@0:B8G5A:CN 7=0G8<>ABL @57C;LB0B>2 ?>8A:0; >D>@<;O5B 
@57C;LB0BK ?>8A:0 

"�.03 >?@545;O5B 0:BC0;L=>ABL =>@<0B82=>-?@02>2>9 4>:C<5=B0F88 2 
?@>D5AA8>=0;L=>9 45OB5;L=>AB8; ?@8<5=O5B A>2@5<5==CN 
=0CG=CN ?@>D5AA8>=0;L=CN B5@<8=>;>38N; >?@545;O5B 8 
2KAB@08205B B@05:B>@88 ?@>D5AA8>=0;L=>3> @0728B8O 8 
A0<>>1@07>20=8O 

"�.04 >@30=87>2K205B @01>BC :>;;5:B820 8 :><0=4K; 2708<>459AB2C5B 
A :>;;530<8, @C:>2>4AB2><, :;85=B0<8 2 E>45 ?@>D5AA8>=0;L=>9 
45OB5;L=>AB8 

"�.05 87;0305B A2>8 <KA;8 8 >D>@<;OBL 4>:C<5=BK ?> 
?@>D5AA8>=0;L=>9 B5<0B8:5 =0 3>AC40@AB25==>< O7K:5, 
?@>O2;OBL B>;5@0=B=>ABL 2 @01>G5< :>;;5:B825 

"�.06 >?8AK205B 7=0G8<>ABL A2>59 A?5F80;L=>AB8 
"�.07 A>1;N405B =>@<K M:>;>38G5A:>9 157>?0A=>AB8 

>?@545;OBL =0?@02;5=8O @5AC@A>A15@565=8O 2 @0<:0E 
?@>D5AA8>=0;L=>9 45OB5;L=>AB8 ?> A?5F80;L=>AB8 

"�.08 G5@54C5B A<5=C 45OB5;L=>AB8; 2K?>;=O5B :><?;5:A ;5G51=>9 
38<=0AB8:8 A CG5B>< ?@>D5AA8>=0;L=>9 45OB5;L=>AB8 

"�.09 ?>=8<05B >1I89 A<KA; G5B:> ?@>87=5A5==KE 2KA:07K20=89 =0 
8725AB=K5 B5<K (?@>D5AA8>=0;L=K5 8 1KB>2K5), ?>=8<05B 
B5:ABK =0 107>2K5 ?@>D5AA8>=0;L=K5 B5<K 
CG0AB2>20BL 2 480;>30E =0 7=0:><K5 >1I85 8 ?@>D5AA8>=0;L=K5 
B5<K; ?8H5B ?@>ABK5 A2O7=K5 A>>1I5=8O =0 7=0:><K5 8;8 
8=B5@5ACNI85 ?@>D5AA8>=0;L=K5 B5<K 

#� 2.1  ?@>5:B8@C5B <>4C;8 ?@>3@0<<=>3> >15A?5G5=8O A CG5B>< 
B5E=8G5A:>3> 7040=8O; 287C0;878@C5B 8 >?8AK205B 
0@E8B5:BC@=K5 @5H5=8O; >?@545;O5B 8=B5@D59AK 8 
2708<>459AB285 <>4C;59 2 A8AB5<5 
 

#� 2.2 A>7405B <>4C;8 ?@>3@0<<=>3> >15A?5G5=8O; >?B8<878@C5B :>4 8 
0;3>@8B<K ?@>3@0<<=KE <>4C;59 4;O C25;8G5=8O 
?@>872>48B5;L=>AB8; <>=8B>@8B 8 0=0;878@C5B 
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?@>872>48B5;L=>ABL ?@8;>65=89 
#� 2.3 ?@>2>48B 8=B53@0F8N ?@>3@0<<=KE <>4C;59 8 :><?>=5=B>2 2 

548=>5 ?@>3@0<<=>5 @5H5=85; @01>B05B A API 8 251-A5@28A0<8 
4;O 2708<>459AB28O <564C <>4C;O<8; @01>B05B A 
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