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<AHBD@4J<B
AAB= 
E<EF9@O 

2 EB5<D4FP < 
4A4?<;<DB64FP 
<AHBD@4J<R B 
E<EF9@9; 
2 BC<EO64FP 
CDBJ98GDO GEF4AB6>< 
< A4EFDB=>< 
E<EF9@O; 
2 BC<EO64FP 
BEAB6AO9 HGA>J<< < 
6B;@B:ABEF< 
E<EF9@O; 
2 BC<EO64FP 
CDBJ98GDO 
B5E?G:<64A<S < 
D97G?SDAB7B 
B5AB6?9A<S E<EF9@O 

D4;D454FO64FP 
DG>B6B8EF6B 
CB?P;B64F9?S 

2 CD<AJ<CO D45BFO 
<AHBD@4J<BAAOI 
E<EF9@; 
2 CDBJ98GDO GEF4AB6>< 
< A4EFDB=>< E<EF9@O; 
F<CO, 6<8O < 
EB89D:4A<9 
8B>G@9AF4J<< A4 
<AHBD@4J<BAAO9 
E<EF9@O 6 EBBF69FEF6<< 
E ISO < �"%& A4 
>4:8B@ QF4C9 
:<;A9AAB7B J<>?4 
<AHBD@4J<BAAOI 
E<EF9@ 

2 D4;D45BF>< 
F9IA<K9E>B= 
8B>G@9AF4J<< A4 
Q>EC?G4F4J<R 
<AHBD@4J<BAAB= 
E<EF9@O 8?S 
>B@C4A<<; 
2 GK4EF<S 6 CDB9>F9 
CB 6A98D9A<R AB6B= 
<AHBD@4J<BAAB= 
E<EF9@O 6 >B@C4A<R, 
6>?RK4S D4;D45BF>G 
EBBF69FEF6GRM9= 
8B>G@9AF4J<<; 
CDB6989A<S B5GK9A<S 
CB?P;B64F9?9= CB 
<ECB?P;B64A<R 
<AHBD@4J<BAAB= 
E<EF9@O A4 BEAB69 
D4;D45BF4AAB= 
8B>G@9AF4J<< 
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"*�!"+!/�  �&�$���/ #" #$"(�%%�"!��0!" '  "�'�2  
# .03 #$"��&�$"��!�� � $��$��"&�� �!("$ �*�"!!/) %�%&�   

(% #$����0!/ � "&��&� �) 
№ CC %B89D:4A<9 6BCDBE4 #D46<?PAO= BF69F #DB69DS9@O9 

>B@C9F9AJ<< 

1.  & 3 QFB ECBEB5 D4;B5D4FPES 6 E?B:AB= ;484K9 
C9D98 F9@, >4> A4K4FP CDB7D4@@<DB64FP.  

%<EF9@AO= 4A4?<; #� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

2.  & 3 QFB EC<EB> FB7B, KFB E<EF9@4 8B?:A4 
G@9FP 89?4FP < >4> 8B?:A4 D45BF4FP. 

&D95B64A<S > 
<AHBD@4J<BAAB= 

E<EF9@9 

#� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

3.  & 3 QFB ?R5B= K9?B69> <?< BD74A<;4J<S, 
>BFBDOI ;4FD47<649F EB;84A<9 <?< D45BF4 
E<EF9@O. 

�4<AF9D9EB64AAB9 
?<JB (EF9=>IB?89D) 

#� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

4.  & 3 QFB 59E984 4A4?<F<>4 E CB?P;B64F9?9@ 
<?< ;4>4;K<>B@ 8?S 6OSEA9A<S CBFD95ABEF9=.  

�AF9D6PR >4> @9FB8 
E5BD4 FD95B64A<= 

#� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

5.  &3 QFB E5BD @A9A<= < CBFD95ABEF9= 
@AB:9EF64 CB?P;B64F9?9= K9D9; C<EP@9AAO9 
6BCDBEO. 

�A>9F<DB64A<9 
(BCDBE) >4> @9FB8 
E5BD4 FD95B64A<= 

#� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

6.  & 3 QFB @9FB8, >B784 4A4?<F<> E@BFD<F, >4> 
CB?P;B64F9?P 6OCB?AS9F ;484KG 6 D94?PAB= 
ED989 

!45?R89A<9 ;4 
D45BK<@ CDBJ9EEB@ 

#� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
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"� 1-"� 9 
7.  & 3 QFB BC<E4A<9 FB7B, >4> CB?P;B64F9?P 

6;4<@B89=EF6G9F E E<EF9@B= 8?S 8BEF<:9A<S 
>BA>D9FAB= J9?<. 

�4D<4AF 
<ECB?P;B64A<S  

(Use Case) 

#� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

8.  & 3 QFB >BDBF>4S ;4C<EP FD95B64A<S BF ?<J4 
CB?P;B64F9?S 6 HBD@4F9: «�4> [DB?P], S IBKG 
[89=EF6<9], KFB5O [J9AABEFP]». 

#B?P;B64F9?PE>4S 
<EFBD<S (User Story) 

#� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

9.  & 3 QFB BH<J<4?PAO= 8B>G@9AF, 6 >BFBDB@ 
CB8DB5AB BC<E4AO 6E9 FD95B64A<S > 5G8GM9= 
E<EF9@9. 

%C9J<H<>4J<S 
FD95B64A<= > #" 

(SRS) 

#� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

10.  & 3 QFB F45?<J4, >BFBD4S E6S;O649F 
FD95B64A<S E 8DG7<@< 4DF9H4>F4@< CDB9>F4: 
;484K4@<, >B8B@, F9EF4@<. 

 4FD<J4 
FD4EE<DG9@BEF< 
FD95B64A<= 

#� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

11.  & 3 QFB E4@BEFBSF9?PA4S K4EFP CDB7D4@@O, 
D9L4RM4S B8AG >BA>D9FAGR ;484KG. 

#DB7D4@@AO= 
@B8G?P 

#� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

12.  & 3 QFB «8B7B6BD» B FB@, >4> 8DG7<9 K4EF< 
CDB7D4@@O @B7GF B5D4M4FPES > @B8G?R. 

�AF9DH9=E @B8G?S 
(>BAFD4>F) 

#� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

13.  & 3 QFB 46FB@4F<K9E>4S CDB69D>4 FB7B, KFB 
BF89?PA4S HGA>J<S <?< @9FB8 D45BF49F 
>BDD9>FAB. 

 B8G?PAB9 
F9EF<DB64A<9  
(Unit Testing) 

#� 3.1 

#� 3.2 

#� 3.3 
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#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

14.  & 3 QFB ECBEB5 BD74A<;4J<< CDB7D4@@O, 789 
;484K< D4;89?9AO @9:8G «>?<9AFB@» 
(<AF9DH9=E) < «E9D69DB@» (?B7<>4 < 84AAO9). 

�?<9AF-E9D69DA4S 
4DI<F9>FGD4 

#� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

15.  & 3 QFB FDёI;A4KAO9 >B8O, >BFBDO9 E9D69D 
6B;6D4M49F >?<9AFG, EBB5M4S B D9;G?PF4F9 
;4CDBE4. 

HTTP-EF4FGEO 
BF69FB6 E9D69D4 

#� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

16.  & 3 QFB @9I4A<;@, >BFBDO= ?B6<F E5B< E9F< 
<?< ;489D:>< E9D69D4 < A9 84ёF CD<?B:9A<R 
«;46<EAGFP» <?< GC4EFP. 

"5D45BF>4 E9F96OI 
BL<5B> < F4=@4GFB6 

#� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

17.  & 3 QFB A45BD CD46<? < FBK9> 8BEFGC4, K9D9; 
>BFBDO9 B8A4 CDB7D4@@4 @B:9F ;4CD4L<64FP 
84AAO9 <?< HGA>J<< G 8DG7B=. 

API (Application 

Programming 

Interface) 

#� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

18.  & 3 QFB E4@O= D4ECDBEFD4AёAAO= EF<?P 
CBEFDB9A<S 695-API, BEAB64AAO= A4 
EF4A84DFAOI HTTP-@9FB84I < D45BF9 E 
D9EGDE4@<. 

REST API #� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

19.  & 3 QFB CDB7D4@@4, >BFBD4S GEF4A46?<649FES 
< D45BF49F A9CBED98EF69AAB A4 >B@CPRF9D9 
CB?P;B64F9?S. 

!4EFB?PAB9 
CD<?B:9A<9 (Desktop 

App) 

#� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
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"� 1-"� 9 
20.  & 3 QFB CDBJ9EE CD96D4M9A<S <EIB8AB7B >B84 

< 6E9I ;46<E<@BEF9= 6 7BFB6O= GEF4AB6BKAO= 
H4=?, >BFBDO= CB?P;B64F9?P @B:9F ;4CGEF<FP. 

%5BD>4 < GC4>B6>4 
A4EFB?PAB7B 
CD<?B:9A<S 

#� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

21.  & 3 QFB CB6E98A96A4S D45BF4 CB 
CB889D:4A<R E<EF9@O 6 D45BK9@ EBEFBSA<<. 

&9IA<K9E>4S 
Q>EC?G4F4J<S 
<AHBD@4J<BAAB= 

E<EF9@O 

#� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

22.  & 3 QFB >B@4A84 <?< <AEFDG@9AF, K9D9; 
>BFBDO= CB?P;B64F9?< EBB5M4RF B CDB5?9@4I 
E �%. 

%?G:54 F9IA<K9E>B= 
CB889D:><  
(Help Desk) 

 

#� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

23.  �AJ<89AF < ;4CDBE A4 B5E?G:<64A<9 3 6 Kё@ 
D4;A<J4? 

�AJ<89AF 4 QFB 
«KFB-FB E?B@4?BEP», 
;4CDBE 4 «IBKG KFB-
FB AB6B9 <?< 
<;@9A<FP». 

#� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 

#� 3.7 
"� 1-"� 9 

24.  & 3 QFB <AEFDG@9AF, >BFBDO= CBEFBSAAB 
«E?98<F» ;4 ;8BDB6P9@ E<EF9@O < 
CD98GCD9:849F B CDB5?9@4I. 

%<EF9@4 
@BA<FBD<A74 �% 

#� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

25.  & 3 QFB 8B>G@9AF, 6 >BFBDB@ CDBC<E4AB: KFB, 
>B784 < >4> 89?4FP 8?S CB889D:4A<S E<EF9@O 
6 CBDS8>9. 

$97?4@9AF 
F9IA<K9E>B7B 
B5E?G:<64A<S 

#� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

26.  & 3 QFB CDBJ9EE CDB69D><, KFB CDB7D4@@4 
D45BF49F F4>, >4> ;48G@4AB, < A9 ?B@49FES 6 
A9B:<84AAOI E<FG4J<SI. 

&9EF<DB64A<9 
CDB7D4@@AB7B 
B59EC9K9A<S 

#� 3.1 

#� 3.2 

#� 3.3 
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#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

27.  & 3 QFB CB6FBDA4S CDB69D>4 G:9 D45BF46L97B 
HGA>J<BA4?4 CBE?9 6A9E9A<S <;@9A9A<= 6 
>B8. 

$97D9EE<BAAB9 
F9EF<DB64A<9 

#� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

28.  & 3 QFB CDBJ9EE GEF4AB6>< AB6B= 69DE<< #" 
8?S <ECD46?9A<S BL<5B>, 8B546?9A<S 
HGA>J<= <?< CB6OL9A<S 59;BC4EABEF<. 

"5AB6?9A<9 (4C89=F) 
<AHBD@4J<BAAB= 

E<EF9@O 

#� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

29.  & 3 QFB Q>EFD9AAB9 6B;6D4M9A<9 E<EF9@O > 
CD98O8GM9=, EF45<?PAB= 69DE<< CBE?9 
A9G84KAB7B B5AB6?9A<S. 

"F>4F 69DE<< 
(rollback) 

#� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

30.  & 3 QFB >BC<S CDB84>L9A4, A4 >BFBDB= 
CDB69DSRF B5AB6?9A<S < AB6O9 HGA>J<< 
C9D98 6OCGE>B@. 

&9EFB64S ED984 
(EF9=8:<A7) 

#� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

 

&�%& 

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

BF69F 
#DB69DS9@O9 
>B@C9F9AJ<< 

1.  1. %<EF9@AO= 4A4?<; 3 QFB & 
4) CDBJ9EE A4C<E4A<S >B84 CDB7D4@@O 

5) <;GK9A<9 CD98@9FAB= B5?4EF< 8?S BCD989?9A<S 
FD95B64A<= > 5G8GM9= <AHBD@4J<BAAB= E<EF9@9 
6) F9EF<DB64A<9 7BFB6B7B CDB7D4@@AB7B CDB8G>F4 
7) GEF4AB6>4 CDB7D4@@AB7B B59EC9K9A<S A4 E9D69D 

5 #� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 

"� 1-"� 9 
2.  (GA>J<BA4?PAO9 FD95B64A<S > E<EF9@9 

BC<EO64RF & 

6 #� 3.1 

#� 3.2 
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4) E>BDBEFP D45BFO < A48ё:ABEFP E<EF9@O 

5) 6A9LA<= 6<8 CB?P;B64F9?PE>B7B <AF9DH9=E4 
6) KFB <@9AAB 8B?:A4 89?4FP E<EF9@4 (9ё HGA>J<< < 
6B;@B:ABEF<) 
7) EFB<@BEFP D4;D45BF>< < EDB>< 6A98D9A<S 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

3.  !9HGA>J<BA4?PAO9 FD95B64A<S > E<EF9@9 3 QFB & 

4) EC<EB> HGA>J<=, >BFBDO9 E<EF9@4 A9 8B?:A4 
6OCB?ASFP 
5) FD95B64A<S > >4K9EF6G D45BFO E<EF9@O: 
CDB<;6B8<F9?PABEFP, 59;BC4EABEFP, G8B5EF6B 
6) CB:9?4A<S CB?P;B64F9?9=, >BFBDO9 @B:AB A9 
GK<FO64FP 
7) FD95B64A<S, >BFBDO9 CDB69DSRFES FB?P>B CBE?9 
6OCGE>4 E<EF9@O 

5 #� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

4.  �4<AF9D9EB64AAB9 ?<JB (EF9=>IB?89D) 6 CDB9>F9 
D4;D45BF>< �% 3 QFB & 

4) FB?P>B ;4>4;K<>, >BFBDO= BC?4K<649F D4;D45BF>G 
5) FB?P>B CDB7D4@@<EFO, >BFBDO9 C<LGF >B8 
6) ?R5B= K9?B69> <?< BD74A<;4J<S, >BFBDOI 
;4FD47<649F EB;84A<9 <?< <ECB?P;B64A<9 E<EF9@O 

7) FB?P>B >BA9KAO9 CB?P;B64F9?< E<EF9@O 

6 #� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

5.  �AF9D6PR >4> @9FB8 E5BD4 FD95B64A<= 3 QFB & 

4) D4EEO?>4 C<EP@9AAOI 6BCDBEB6 5B?PLB@G 
>B?<K9EF6G CB?P;B64F9?9= 

5) 59E984 4A4?<F<>4 E CB?P;B64F9?9@ <?< ;4>4;K<>B@ 
8?S 6OSEA9A<S CBFD95ABEF9= 

6) A45?R89A<9 ;4 D45BFB= CB?P;B64F9?S 59; 97B 
GK4EF<S 6 8<4?B79 
7) <;GK9A<9 8B>G@9AF4J<< CB 4A4?B7<KAO@ E<EF9@4@ 

5 #� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

6.  �A>9F<DB64A<9 (BCDBE) J9?9EBB5D4;AB 
<ECB?P;B64FP, >B784 & 

4) AG:AB 7?G5B>B <;GK<FP D45BK<= CDBJ9EE B8AB7B 
EC9J<4?<EF4 
5) CB?P;B64F9?9= @AB7B < A9B5IB8<@B EB5D4FP 
EF4F<EF<>G CB <I CBFD95ABEFS@ 

6) FD95B64A<S G:9 EB5D4AO < AG:AB FB?P>B 
;48B>G@9AF<DB64FP 
7) E<EF9@4 BK9AP E?B:A4S < FD95G9F 
CDBFBF<C<DB64A<S 

5 #� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

7.  �4D<4AF <ECB?P;B64A<S (Use Case) BC<EO649F & 

4) F9IA<K9E>GR 4DI<F9>FGDG E<EF9@O < EI9@G 54;O 
84AAOI 
5) 6;4<@B89=EF6<9 CB?P;B64F9?S (4>FBD4) E E<EF9@B= 

8?S 8BEF<:9A<S >BA>D9FAB= J9?< 

6) EC<EB> 6E9I BL<5B>, >BFBDO9 @B7GF 6B;A<>AGFP 
CD< D45BF9 E<EF9@O 

7) C?4A F9EF<DB64A<S CDB7D4@@AB7B CDB8G>F4 

5 #� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

8.  #B?P;B64F9?PE>4S <EFBD<S (User Story) B5OKAB 
HBD@G?<DG9FES 6 HBD@4F9 & 

4) «�E?< [GE?B6<9], FB [89=EF6<9], <A4K9 

6 #� 3.1 

#� 3.2 

#� 3.3 
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[4?PF9DA4F<64]» 
5) «%<EF9@4 8B?:A4 [HGA>J<S] EB E>BDBEFPR 
[;A4K9A<9]» 
6) «�4> [DB?P], S IBKG [89=EF6<9], KFB5O [J9AABEFP]»  
7) «&D95B64A<9 №[AB@9D]: [BC<E4A<9]» 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

9.  %C9J<H<>4J<S FD95B64A<= > #" (SRS) 3 QFB & 

4) GEFA4S 8B7B6BDёAABEFP @9:8G ;4>4;K<>B@ < 
D4;D45BFK<>B@ 

5) BH<J<4?PAO= 8B>G@9AF E CB8DB5AO@ BC<E4A<9@ 
6E9I FD95B64A<= > E<EF9@9 
6) K9DAB6<> <AF9DH9=E4, A4D<EB64AAO= BF DG>< 

7) EC<EB> <ECD46?9AAOI BL<5B> 6 CD98O8GM9= 
69DE<< E<EF9@O 

5 #� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

10.   4FD<J4 FD4EE<DG9@BEF< FD95B64A<= AG:A4 8?S 
& 

4) E6S;< FD95B64A<= E ;484K4@<, >B8B@ < F9EF4@< 8?S 
>BAFDB?S <I D94?<;4J<< 

5) BCD989?9A<S EFB<@BEF< >4:8B= HGA>J<< E<EF9@O 

6) D4ECD989?9A<S A47DG;>< @9:8G CDB7D4@@<EF4@< 
>B@4A8O 

7) 6<;G4?<;4J<< CB?P;B64F9?PE>B7B <AF9DH9=E4 6 6<89 
@4>9FB6 

4 #� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

11.  #DB7D4@@AO= @B8G?P 3 QFB & 

4) E4@BEFBSF9?PA4S K4EFP CDB7D4@@O, D9L4RM4S B8AG 
>BA>D9FAGR ;484KG 
5) CB?AO= <EIB8AO= >B8 6E97B CDB9>F4  
6) 7D4H<K9E><= <AF9DH9=E CB?P;B64F9?S 
7) E9D69DA4S K4EFP 695-CD<?B:9A<S 

4 #� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

12.  �4K9@ @B8G?R CD98BEF46?SFP CG5?<KAO= 
<AF9DH9=E (>BAFD4>F)? 
4) KFB5O >B8 6O7?S89? >D4E<699 6 D984>FBD9 
5) KFB5O 46FB@4F<K9E>< EB;8464FP D9;9D6AO9 >BC<<  
6) KFB5O GE>BD<FP >B@C<?SJ<R CDB9>F4 
7) KFB5O E>DOFP 6AGFD9AARR D94?<;4J<R < @9ASFP 9ё 
59; CB?B@B> 6 ;46<E<@B@ >B89  

7 #� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

13.   B8G?PAB9 (unit) F9EF<DB64A<9 CD<@9AS9FES 8?S & 

4) CDB69D>< D45BFO 6E9= <AHBD@4J<BAAB= E<EF9@O 6 
J9?B@ 

5) 46FB@4F<K9E>B= CDB69D>< >BDD9>FABEF< BF89?PAB= 
HGA>J<< <?< @9FB84  
6) BJ9A>< A47DG;>< A4 E9D69D CD< 1000 
B8AB6D9@9AAOI CB?P;B64F9?SI 
7) CB<E>4 GS;6<@BEF9= 59;BC4EABEF< 6 BC9D4J<BAAB= 
E<EF9@9 

5 #� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

14.  "EAB6AB= CD<AJ<C >?<9AF-E9D69DAB= 
4DI<F9>FGDO ;4>?RK49FES 6 & 

4) 6OCB?A9A<< 6E9I 6OK<E?9A<= A4 GEFDB=EF69 
CB?P;B64F9?S 
5) D4;89?9A<< ;484K: >?<9AF BF69K49F ;4 <AF9DH9=E, 

5 #� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 
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E9D69D 3 ;4 ?B7<>G < ID4A9A<9 84AAOI  
6) ID4A9A<< 6E9I 84AAOI <E>?RK<F9?PAB 6 B5?4>9 59; 
?B>4?PAB7B >QL<DB64A<S 
7) D45BF9 CDB7D4@@O FB?P>B CD< CB?AB@ BFEGFEF6<< 
<AF9DA9F4 

#� 3.6 
#� 3.7 
"� 1-"� 9 

15.  HTTP-EF4FGE 404 Not Found B;A4K49F, KFB & 

4) ;4CDBE 6OCB?A9A GEC9LAB < 84AAO9 6B;6D4M9AO 

5) A4 E9D69D9 CDB<;BL?4 6AGFD9AASS BL<5>4 
6) ;4CDBL9AAO= D9EGDE <?< EFD4A<J4 A9 EGM9EF6G9F  
7) 8?S 8BEFGC4 > D9EGDEG FD95G9FES 46FBD<;4J<S 
 

  

6 #� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

16.  �4K9@ 6 >?<9AF-E9D69DAB@ CD<?B:9A<< 
B5D454FO64FP E9F96O9 F4=@4GFO < BL<5><? 
4) KFB5O G@9APL<FP D4;@9D GEF4AB6BKAB7B H4=?4 
CD<?B:9A<S 
5) KFB5O CD<?B:9A<9 A9 «;46<E4?B» < >BDD9>FAB 
<AHBD@<DB64?B CB?P;B64F9?S B CDB5?9@4I E6S;<  
6) KFB5O 46FB@4F<K9E>< 6O5<D4FP 5B?99 5OEFDB7B 
<AF9DA9F-CDB64=89D4 
7) KFB5O G69?<K<FP E>BDBEFP D45BFO E9D69DAB= 54;O 
84AAOI 

5 #� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

17.  API (Application Programming Interface) 3 QFB & 

4) 6<;G4?PAO= D984>FBD 8?S EB;84A<S HBD@ 

5) E<EF9@4 GCD46?9A<S 69DE<S@< >B84 (A4CD<@9D, Git) 
6) S;O> CDB7D4@@<DB64A<S 8?S A4C<E4A<S 695-E4=FB6 
7) A45BD CD46<? < FBK9> 8BEFGC4, CB;6B?SRM<= 
D4;AO@ CDB7D4@@4@ B5@9A<64FPES 84AAO@< 

7 #� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

18.  � REST API 8?S B5AB6?9A<S EGM9EF6GRM97B 
D9EGDE4 B5OKAB <ECB?P;G9FES HTTP-@9FB8 & 

4) GET 

5) POST 

6) PUT <?< PATCH 

7) DELETE 

6 #� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

19.  �4>B9 CD9<@GM9EF6B I4D4>F9DAB 8?S A4EFB?PAOI 
(desktop) CD<?B:9A<= CB ED46A9A<R E 695-
CD<?B:9A<S@<? 
4) BA< 6E9784 D45BF4RF 5OEFD99 ?R5OI 8DG7<I F<CB6 
CDB7D4@@ 

5) <@9RF CDS@B= 8BEFGC > D9EGDE4@ "% < @B7GF 
HGA>J<BA<DB64FP 59; <AF9DA9F4 
6) 46FB@4F<K9E>< B5AB6?SRFES 59; GK4EF<S 
CB?P;B64F9?S < 48@<A<EFD4FBD4 
7) A9 FD95GRF GEF4AB6>< < ;4CGE>4RFES CDS@B <; 
5D4G;9D4 

5 #� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

20.  %5BD>4 < GC4>B6>4 A4EFB?PAB7B CD<?B:9A<S 
AG:A4 8?S & 

5 #� 3.1 

#� 3.2 
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4) EB>D4M9A<S >B?<K9EF64 EFDB> 6 <EIB8AB@ >B89 
5) CD96D4M9A<S >B84 < 6E9I ;46<E<@BEF9= 6 7BFB6O= 
GEF4AB6BKAO= H4=? 8?S >BA9KAB7B CB?P;B64F9?S  
6) L<HDB64A<S CDB7D4@@O BF 46FBDB6-D4;D45BFK<>B6 
7) ;4@9AO ?B>4?PAB= 54;O 84AAOI A4 B5?4KAB9 
ID4A<?<M9 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

21.  &9IA<K9E>4S Q>EC?G4F4J<S <AHBD@4J<BAAB= 
E<EF9@O 3 QFB & 

4) CB6E98A96A4S D45BF4 CB CB889D:4A<R E<EF9@O 6 
D45BK9@ EBEFBSA<< 

5) CDBJ9EE A4C<E4A<S AB6B7B >B84 8?S D4EL<D9A<S 
HGA>J<BA4?4  
6) B8AB>D4FA4S GEF4AB6>4 CDB7D4@@O A4 >B@CPRF9D 
CB?P;B64F9?S 
7) B5GK9A<9 C9DEBA4?4 D45BF9 E AB6O@ CDB7D4@@AO@ 
B59EC9K9A<9@ 

4 #� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
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22.  �AJ<89AF 6 CDBJ9EE9 EBCDB6B:89A<S �% 3 QFB & 

4) C?4AB6B9 B5AB6?9A<9 69DE<< CDB7D4@@AB7B 
B59EC9K9A<S 
5) A9;4C?4A<DB64AAB9 CD9DO64A<9 <?< GIG8L9A<9 
>4K9EF64 D45BFO E<EF9@O 

6) ;4CDBE CB?P;B64F9?S A4 EB;84A<9 AB6B= GKёFAB= 
;4C<E< 
7) 8B>G@9AF E BC<E4A<9@ 4DI<F9>FGDO E<EF9@O 
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23.  %<EF9@4 @BA<FBD<A74 �% CD98A4;A4K9A4 8?S & 

4) 46FB@4F<K9E>B7B A4C<E4A<S >B84 CDB7D4@@O 

5) EB;84A<S D9;9D6AOI >BC<= 84AAOI CB D4EC<E4A<R  
6) CBEFBSAAB7B A45?R89A<S ;4 C4D4@9FD4@< E<EF9@O 
< CD98GCD9:89A<S B CDB5?9@4I 
7) B5GK9A<S AB6OI EBFDG8A<>B6 D45BF9 E E<EF9@B= 

6 #� 3.1 
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#� 3.4 

#� 3.5 
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24.  $97?4@9AF F9IA<K9E>B7B B5E?G:<64A<S 3 QFB & 

4) EC<EB> 6E9I <;69EFAOI BL<5B> 6 E<EF9@9 
5) 8B>G@9AF, BCD989?SRM<= KFB, >B784 < >4> 89?4FP 
8?S CB889D:4A<S E<EF9@O 6 CBDS8>9  
6) 7D4H<> BFCGE>B6 EBFDG8A<>B6 E?G:5O CB889D:>< 

7) <AEFDG>J<S CB GEF4AB6>9 BC9D4J<BAAB= E<EF9@O A4 
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25.  &9EF<DB64A<9 CDB7D4@@AB7B B59EC9K9A<S 3 QFB & 

4) CDB69D>4 FB7B, KFB CDB7D4@@4 D45BF49F EB7?4EAB 
FD95B64A<S@ < A9 EB89D:<F >D<F<K9E><I BL<5B> 
5) CDBJ9EE CDB84:< ?<J9A;<= A4 <ECB?P;B64A<9 
CDB7D4@@O  
6) A4C<E4A<9 F9IA<K9E>B= 8B>G@9AF4J<< 8?S 
CB?P;B64F9?9= 
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4) CDB69D<FP D45BFG E<EF9@O A4 GEF4D96L9@ 
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B5BDG8B64A<< 

5) G598<FPES, KFB AB6O9 <;@9A9A<S A9 E?B@4?< D4A99 
D45BF46L<= HGA>J<BA4? 
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6) CDB6989A<S B5GK4RM<I 695<A4DB6 8?S 
CB?P;B64F9?9= 
7) D9;9D6AB7B >BC<DB64A<S 54;O 84AAOI 6 B5?4>B 

5 #� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

28.  "F>4F 69DE<< (rollback) CD<@9AS9FES, >B784 & 

4) A9B5IB8<@B G84?<FP GEF4D96L<9 ?B7< 8?S 
BE6B5B:89A<S @9EF4 A4 8<E>9 
5) FD95G9FES <;@9A<FP 8<;4=A CB?P;B64F9?PE>B7B 
<AF9DH9=E4 
6) CB?P;B64F9?P ;45O? E6B= C4DB?P < AG:AB 
6BEEF4AB6<FP 8BEFGC 

7) CBE?9 B5AB6?9A<S E<EF9@4 D45BF49F E >D<F<K9E><@< 
BL<5>4@< < AG:AB 69DAGFPES > EF45<?PAB= 69DE<<  
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29.  %?G:54 F9IA<K9E>B= CB889D:>< (Help Desk) 

D45BF49F CD9<@GM9EF69AAB E & 

4) <EIB8AO@ >B8B@ CDB7D4@@O 8?S <ECD46?9A<S 547B6 
5) D4;D45BF>B= @4D>9F<A7B6B= EFD4F97<< CDB8G>F4 
6) ;4>GC>B= AB6B7B E9D69DAB7B B5BDG8B64A<S 8?S 
>B@C4A<< 
7) B5D4M9A<S@< CB?P;B64F9?9=: <AJ<89AF4@< < 
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4) G84?9A<9 6E9I CB?P;B64F9?PE><I 84AAOI 8?S 
GE>BD9A<S D45BFO 

5) EB;84A<9 D9;9D6AB= >BC<< C9D98 GEF4AB6>B= AB6B= 
69DE<< 

6) BF>?RK9A<9 E<EF9@O @BA<FBD<A74 A4 6D9@S D45BF 
7) E@9A4 C4DB?9= 6E9I CB?P;B64F9?9= E<EF9@O 

5 #� 3.1 

#� 3.2 

#� 3.3 

#� 3.4 

#� 3.5 

#� 3.6 
#� 3.7 
"� 1-"� 9 

 

 

 



 25 

4.  �&�$���/ ��3 #$"����!�3 #$" ��'&"+!"� �&&�%&�*�� #" 
#$"(�%%�"!��0!" '  "�'�2 

 

4.1. &<CB6O9 ;484A<S 8?S BJ9A>< BE6B9A<S  ��.03.01 #DB9>F<DB64A<9 
<AHBD@4J<BAAOI E<EF9@  

�BCDBEO 8?S CB87BFB6>< > Q>;4@9AG/;4KёFG 
1. �6989A<9 6 E<EF9@AO= 4A4?<;.  
2. *<>? :<;A< <AHBD@4J<BAAB= E<EF9@O. 
3. �?4EE<H<>4J<S FD95B64A<= > �%.  
4.  9FB8O 6OS6?9A<S FD95B64A<=. 
5. �AF9D6PR<DB64A<9 >4> @9FB8 E5BD4 <AHBD@4J<<.  
6. �A4?<; EGM9EF6GRM<I 5<;A9E-CDBJ9EEB6.  
7. %FDG>FGD4 HGA>J<BA4?PAOI FD95B64A<=.  
8. !9HGA>J<BA4?PAO9 FD95B64A<S < <I EC9J<H<>4.  
9. #D<BD<F<;4J<S FD95B64A<=. 
10. �<;G4?<;4J<S FD95B64A<=: ABF4J<< < EI9@O.  
11. �<47D4@@O 64D<4AFB6 <ECB?P;B64A<S.  
12. �<47D4@@O 4>F<6ABEF9=.  
13. �<47D4@@O EBEFBSA<=.  
14. �<47D4@@O CBE?98B64F9?PABEF9=.  
15. �<47D4@@O >?4EEB6. 
16. �ECB?P;B64A<9 7?BEE4D<96 6 E<EF9@AB@ 4A4?<;9.  
17. #DB69D>4 CB?ABFO < A9CDBF<6BD9K<6BEF< FD95B64A<=.  
18.  9FB8<>4 CBEFDB9A<S EC9J<H<>4J<< FD95B64A<=.  
19. �6989A<9 6 @B89?< CD9J989AFB6.  
20. #B6989A<9 E<EF9@O: EB5OF<=AO9 @B89?<.  
21.  B89?<DB64A<9 B5N9>FB6 < 4FD<5GFB6.  
22. �<47D4@@O E6S;9= < BFABL9A<=. 
23. �AF9DCD9F4J<S 5<;A9E-?B7<>< K9D9; 8<47D4@@O.  
24. %6S;P @9:8G FD95B64A<S@< < @B8G?S@<.  
25. �BAH?<>F FD95B64A<= < @9FB8O <I GEFD4A9A<S.  
26.  9FB8O 4A4?<;4 CBFD95ABEF9= ;4<AF9D9EB64AAOI EFBDBA.  
27. �B>G@9AF<DB64A<9 B7D4A<K9A<=.  
28. #9D9IB8 BF FD95B64A<= > 4DI<F9>FGD9.  
29. 'K9F FD95B64A<= 59;BC4EABEF<.  
30. �ECB?P;B64A<9 L45?BAB6 FD95B64A<=.  
31. $4;D45BF>4 @B89?< 84AAOI.  
32. "CD989?9A<9 EGMABEF9= < E6S;9=.  
33. $4;D45BF>4 ER-8<47D4@@.  
34. �ECB?P;B64A<9 ABD@4?<;4J<< 84AAOI.  
35. #DB9>F<DB64A<9 <AF9DH9=EB6 E GK9FB@ FD95B64A<=.  
36. #DBFBF<C<DB64A<9 <AF9DH9=EB6 CB?P;B64F9?S.  
37.  B89?< 6;4<@B89=EF6<S E E<EF9@B=.  
38. "CD989?9A<9 B5N9@B6 <AHBD@4J<<. 
39. �AF97D4J<BAAO9 FD95B64A<S.  
40. 'K9F @<7D4J<< 84AAOI 6 CDB9>F9.  
41. �<;A9AAO= J<>? FD95B64A<=.  
42. $96<;<S FD95B64A<=.  
43. �9DE<BA<DB64A<9 FD95B64A<=.  
44. �G8<F FD95B64A<=.  
45. &D4EE<DB6>4 FD95B64A<=. 
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46. (BD@<DB64A<9 @4FD<JO EBBF69FEF6<S FD95B64A<=.  
47. �B>G@9AF<DB64A<9 EJ9A4D<96 <ECB?P;B64A<S.  
48. "5BEAB64A<9 A9B5IB8<@BEF< FD95B64A<=.  
49. �A4?<; D<E>B6 A4 QF4C9 E5BD4 FD95B64A<=.  
50. 'K4EF<9 >B@4A8O 6 EB7?4EB64A<< FD95B64A<= 

 

#D<@9DO CD4>F<K9E><I ;484A<= 

1. #DB6989A<9 <AF9D6PR E «;4>4;K<>B@». %BEF46?9A<9 EC<E>4 FD95B64A<=. 
2. (BD@4?<;4J<S FD95B64A<= E <ECB?P;B64A<9@ F45?<J. $4;D45BF>4 8<47D4@@O CD9J989AFB6. 
3. #BEFDB9A<9 8<47D4@@O 4>F<6ABEF9=. %B;84A<9 8<47D4@@O EBEFBSA<= 8?S B5N9>F4. 
%B;84A<9 8<47D4@@O >?4EEB6. 
4. "CD989?9A<9 HGA>J<BA4?PAOI FD95B64A<=. 'FBKA9A<9 A9HGA>J<BA4?PAOI FD95B64A<=. 
5. #D<BD<F<;4J<S FD95B64A<= @9FB8B@ MoSCoW. $4;D45BF>4 @B89?< 84AAOI. 
6. #DB9>F<DB64A<9 ER-8<47D4@@O 

7. !BD@4?<;4J<S F45?<J 8B 3!( 

8. "CD989?9A<9 EGMABEF9= < E6S;9= 

9. $4;D45BF>4 7?BEE4D<S CDB9>F4.  B89?<DB64A<9 5<;A9E-CDBJ9EE4 
10. #BEFDB9A<9 >4DFO ;4<AF9D9EB64AAOI EFBDBA. �A4?<; EJ9A4D<96 6;4<@B89=EF6<S. 
11. #DB9>F<DB64A<9 <AF9DH9=E4 CB?P;B64F9?S. #DBD45BF>4 L45?BA4 EC9J<H<>4J<< FD95B64A<=. 
12. $4;D45BF>4 CDBFBF<C4 <AF9DH9=E4. #B87BFB6>4 F45?<JO B7D4A<K9A<=. 
13. �89AF<H<>4J<S D<E>B6 A4 QF4C9 4A4?<;4. "J9A>4 CB?ABFO FD95B64A<= CB K9>-?<EFG. 
14. (BD@<DB64A<9 EFDG>FGDO &�. #BEFDB9A<9 @B89?< CD9J989AFB6. 
15. �A4?<; >BAH?<>F4 FD95B64A<=. %BEF46?9A<9 @4FD<JO EBBF69FEF6<S. 
16. %BCBEF46?9A<9 FD95B64A<= < @B8G?9=. %B;84A<9 @B89?< CB6989A<S E<EF9@O. 
17. "CD989?9A<9 B5N9@B6 84AAOI A4 6IB89/6OIB89. $45BF4 E 7<CBF9F<K9E><@ ;4>4;K<>B@. 
18. %J9A4DAB9 @B89?<DB64A<9. (BD@4?<;4J<S 4?PF9DA4F<6AOI CBFB>B6 84AAOI. 
19. �OS6?9A<9 FBK9> <AF97D4J<<. "C<E4A<9 HGA>J<BA4?PAOI 5?B>B6. 
20. $4;D45BF>4 < D96<;<S FD95B64A<=. $45BF4 E HD9=@4@< FD95B64A<=. #B87BFB6>4 CD9;9AF4J<< 
FD95B64A<=. 
21. %BEF46?9A<9 < EB7?4EB64A<9 F9IA<K9E>B7B ;484A<S. $4;D45BF>4 CD<@9DB6 CB?P;B64F9?PE><I 
<EFBD<=. "C<E4A<9 B7D4A<K9A<= < 8BCGM9A<= 

22. �<;G4?<;4J<S @B89?< 84AAOI. "C<E4A<9 6B;@B:AOI <;@9A9A<= 6 FD95B64A<SI. 
23.  B89?<DB64A<9 C9D9IB8B6 @9:8G EBEFBSA<S@<. $4;D45BF>4 CD<@9DB6 8<47D4@@ 
6;4<@B89=EF6<S. 
24. %5BD FD95B64A<= CB EJ9A4DAB@G BC<E4A<R. �989A<9 :GDA4?4 FD95B64A<=. 
25. �AEC9>J<S FD95B64A<= 6 7DGCC9. #B87BFB6>4 BFK9F4 B ;469DL9A<< 4A4?<;4 FD95B64A<= 

 

4.2. &<CB6O9 ;484A<S 8?S BJ9A>< BE6B9A<S  ��.03.02 $4;D45BF>4 >B84 
<AHBD@4J<BAAOI E<EF9@ 

�BCDBEO 8?S CB87BFB6>< > Q>;4@9AG/;4KёFG 
1. #D<AJ<CO @B8G?PAB7B CDB7D4@@<DB64A<S 
2. "D74A<;4J<S < EFDG>FGD4 CDB7D4@@AB7B CDB9>F4 
3. "EAB6O CDBJ98GD < HGA>J<= 

4. "5N9>FAB-BD<9AF<DB64AAB9 CDB9>F<DB64A<9 @B8G?9= 

5. #D<AJ<CO <A>4CEG?SJ<< < 45EFD4>J<< 
6. &<CO 84AAOI < EFDG>FGDO ID4A9A<S 
7. $45BF4 E H4=?4@< < H4=?B6O@< CBFB>4@< 

8. �6B8/6O6B8 6 >BAEB?PAOI CD<?B:9A<SI 
9. $45BF4 EB EFDB>4@< < D97G?SDAO9 6OD4:9A<S 
10. "5D45BF>4 <E>?RK9A<= < GCD46?9A<9 BL<5>4@< 

11. �ECB?P;B64A<9 @B8G?PAB= 5<5?<BF9>< 

12. #D<AJ<CO CB6FBDAB7B <ECB?P;B64A<S >B84 
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13. �;4<@B89=EF6<9 @B8G?9= 6 CD989?4I B8AB= E<EF9@O 

14. $4;D45BF>4 6ECB@B74F9?PAOI GF<?<F < E9D6<EB6 
15. $45BF4 E 84FB= < 6D9@9A9@ 

16. #D<AJ<CO <A<J<4?<;4J<< < ;469DL9A<S CDB7D4@@ 

17. $4;D45BF>4 >B84 8?S D45BFO E E9FPR (TCP, UDP) 
18. �6989A<9 6 4E<AIDBAAB9 CDB7D4@@<DB64A<9 
19. #DBFB>B? HTTP: EFDG>FGD4 < <ECB?P;B64A<9 
20. "5D45BF>4 6IB8SM<I < <EIB8SM<I ;4CDBEB6 
21. $45BF4 E E9D<4?<;4J<9= < 89E9D<4?<;4J<9= 84AAOI 
22. "5D45BF>4 JSON < XML 

23. "EAB6O @AB7BCBFBKABEF< 

24. %BEFBSA<S < EB5OF<S 6 CB?P;B64F9?PE>B= ?B7<>9 
25. $45BF4 E >BAH<7GD4J<BAAO@< H4=?4@< 

26. &9EF<DG9@BEFP < EFDG>FGD<DB64AABEFP >B84 
27. �ECB?P;B64A<9 L45?BAB6 CDB9>F<DB64A<S (Factory, Singleton) 
28. 'EFB=K<6BEFP > E5BS@ < 6BEEF4AB6?9A<9 
29. #D<AJ<CO ?B>4?<;4J<< < <AF9DA4J<BA4?<;4J<< 

30. $4;D45BF>4 CLI-<AF9DH9=E4 
31. �6989A<9 6 >?<9AF-E9D69DAGR 4DI<F9>FGDG.  
32. %9F96O9 CDBFB>B?O: TCP/IP < UDP. 
33. �DI<F9>FGD4 REST.  
34. %FDG>FGD4 HTTP-;4CDBE4 < BF69F4. 
35. #D<AJ<CO CDB9>F<DB64A<S API.  
36.  9FB8O GET, POST, PUT, DELETE 

37. �B8O EBEFBSA<= HTTP.  
38. �B>G@9AF<DB64A<9 API 
39. �GF9AF<H<>4J<S 6 API.  
40. "5D45BF>4 BL<5B> 6 API 
41. #B8IB8O > CBEFDB9A<R GUI.  
42. %B5OF<=AB-BD<9AF<DB64AAB9 CDB7D4@@<DB64A<9 
43. �DI<F9>FGD4 A4EFB?PAOI CD<?B:9A<=.  
44. %6S;O64A<9 CB?P;B64F9?PE>B7B <AF9DH9=E4 E ?B7<>B= 

45. $45BF4 E F45?<J4@< < HBD@4@<.  
46. "5D45BF>4 EB5OF<= A4:4F<S 
47. �<A4@<K9E>B9 B5AB6?9A<9 <AF9DH9=E4.  
48. #BEFDB9A<9 7D4H<>B6 < 6<;G4?<;4J<S 84AAOI 
49. %BEFBSA<S >B@CBA9AFB6 <AF9DH9=E4. 
50. %B>9FO < 86GEFBDBAASS C9D984K4 84AAOI 
51. %6S;P >?<9AF4 < E9D69D4 K9D9; EB>9FO. 
52. "5@9A H4=?4@< K9D9; E9FP 
53. #B8>?RK9A<9 > 54;9 84AAOI. 
54. $45BF4 E ;4CDBE4@< SELECT, INSERT, UPDATE, DELETE 

55. ORM < 45EFD4>J<< GDB6AS 84AAOI.  
56. %6S;P >?<9AFE>B7B <AF9DH9=E4 < 54;O 84AAOI 
57.  9I4A<;@O >9L<DB64A<S < B5AB6?9A<S. 
58.  B89?P :<;A9AAB7B J<>?4 >?<9AF-E9D69DAB7B CD<?B:9A<S. 
59. $97<EFD4J<S, 46FBD<;4J<S < E9EE<<. 
60. "F?48>4 < CDBH<?<DB64A<9 E9F96B7B 6;4<@B89=EF6<S 
61. �4=F9 BCD989?9A<9 59EC<?BFAB= FD4AECBDFAB= E<EF9@O (�&%). � Kё@ 9ё CD<AJ<C<4?PAO9 
BF?<K<S BF FD48<J<BAAOI FD4AECBDFAOI ED98EF6? 
62. #9D9K<E?<F9 < >D4F>B BI4D4>F9D<;G=F9 BEAB6AO9 F<CO �&% (A4;9@AO9, 6B;8GLAO9, 6B8AO9, 
7<5D<8AO9). 
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63. "C<L<F9 >?4EE<H<>4J<R �&% CB EF9C9A< 46FBAB@ABEF< (GDB6A< SAE BF 0 8B 5). #D<698<F9 
CD<@9DO E<EF9@ 8?S >4:8B7B GDB6AS. 
64. �4>B6O BEAB6AO9 EH9DO CD<@9A9A<S �&% 6 EB6D9@9AAB@ @<D9? #D<698<F9 334 >BA>D9FAOI 
CD<@9D4 E G>4;4A<9@ D9L49@OI ;484K. 
65. !4;B6<F9 >?RK96O9 <EFBD<K9E><9 69I< 6 D4;6<F<< 59EC<?BFAB7B FD4AECBDF4 (BF C9D6OI 
CDBFBF<CB6 8B EB6D9@9AAOI D9L9A<=). 

 

#D<@9DO CD4>F<K9E><I ;484A<= 

1. $4;D45BF>4 HGA>J<< B5D45BF>< EFDB>< E D97G?SDAO@< 6OD4:9A<S@< 

2. %B;84A<9 @B8G?S 8?S D45BFO E H4=?4@<. !4C<E4A<9 B5D45BFK<>4 <E>?RK9A<=. 
3. %B;84A<9 EFDG>FGDO 84AAOI 8?S ID4A9A<S CB?P;B64F9?PE>B= <AHBD@4J<<. 
4. $94?<;4J<S @B8G?S E9D<4?<;4J<</89E9D<4?<;4J<<. $4;D45BF>4 F9>EFB6B7B @9AR GCD46?9A<S 
@B8G?9@ 

5. #DB9>F<DB64A<9 < D94?<;4J<S TCP-E9D69D4 
6. !4C<E4A<9 >?<9AF4, BFCD46?SRM97B JSON-;4CDBE 
7. "5D45BF>4 ;4CDBE4 CB HTTP. $4;D45BF>4 E9D6<E4 H<?PFD4J<< ?B7B6. 
8. %5BD>4 >BAEB?PAB7B CD<?B:9A<S <; A9E>B?P><I @B8G?9=. #D<@9D <ECB?P;B64A<S 
4E<AIDBAAOI 6O;B6B6. 
9. $94?<;4J<S @AB7BCBFBKAB7B B5D45BFK<>4 ;484K. $45BF4 E 84F4@< < <I HBD@4F4@< 

10. $4;D45BF>4 GF<?<FO 8?S KF9A<S >BAH<7GD4J<<. 
11. �4?<84J<S CB?P;B64F9?PE>B7B 66B84. 
12. #D<@9D D94?<;4J<< L45?BA4 «"8<ABK>4» 
13. $4;D45BF>4 >?4EE4-B5ёDF>< 8?S API 6O;B6B6.  
14. #BEFDB9A<9 <AF9DH9=E4 6;4<@B89=EF6<S @9:8G @B8G?S@< 

15. $94?<;4J<S CLI-GF<?<FO 8?S D45BFO E H4=?4@<. #D<@9D <ECB?P;B64A<S EB5OF<=AB7B 
@9I4A<;@4. 
16. %B;84A<9 >BAEB?PAB= <7DO E @AB7B@B8G?PAB= 4DI<F9>FGDB=. #B8>?RK9A<9 6A9LA9= 
5<5?<BF9>< K9D9; @B8G?P. 
17. �@<F4J<S C489A<S < 6BEEF4AB6?9A<9 CDBJ9EE4. $94?<;4J<S HGA>J<< ?B>4?<;4J<< 
EBB5M9A<=. 
18. &9EF<DB64A<9 BF89?PAOI @B8G?9= 6DGKAGR. %B;84A<9 @B8G?PAB= 5<5?<BF9>< E BF>DOFO@ 
API. 

19. �AF97D4J<S CB?P;B64F9?PE>B7B 66B84 E ?B7<>B= B5D45BF><. "5D45BF>4 XML-H4=?4 K9D9; 
@B8G?P >BAH<7GD4J<<. 
20. $9H4>FBD<A7 >B84 8?S CB6OL9A<S K<F49@BEF< < EF45<?PABEF< 

21. $94?<;4J<S CDBEFB7B REST-E9D6<E4 
22. $4;D45BF>4 API 8?S EC<E>4 ;484K. &9EF<DB64A<9 API K9D9; ;4CDBEO POST < GET. 
23. %B;84A<9 8B>G@9AF4J<< 8?S API. #D<@9D >?<9AF4 E <ECB?P;B64A<9@ API 
24. $4;D45BF>4 <AF9DH9=E4 E F45?<J9=. �AF97D4J<S EB5OF<= <AF9DH9=E4 E ?B7<>B=. 
25. #BEFDB9A<9 HBD@O 66B84 E 64?<84J<9=. $94?<;4J<S B5D45BF>< >ABCB> < @9AR. 
26. �<A4@<K9E>B9 <;@9A9A<9 Q?9@9AFB6 <AF9DH9=E4. 
27. #B8>?RK9A<9 > %'��.  
28. �OCB?A9A<9 54;B6OI SQL-;4CDBEB6 
29. $45BF4 E FD4A;4>J<S@< 

30. "FB5D4:9A<9 84AAOI <; �� 6 <AF9DH9=E9. %BID4A9A<9 66989AAOI 84AAOI 6 ��. 
31. $94?<;4J<S 46FBD<;4J<< CB?P;B64F9?S 
32. $94?<;4J<S REST API 8?S CRUD-BC9D4J<= 
33. %B;84A<9 ?B7<>< BFB5D4:9A<S CB?P;B64F9?PE><I 84AAOI 
34. #9D984K4 H4=?B6 K9D9; EB>9F 
35. $4;D45BF>4 >?<9AF4 E EB>9F4@< 

36. !4EFDB=>4 >9L<DB64A<S 6 >?<9AF9 
37. #D<@9D <ECB?P;B64A<S ORM 
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38. '698B@?9A<S B5 B5AB6?9A<< 84AAOI 
39. #B8>?RK9A<9 API > A4EFB?PAB@G CD<?B:9A<R 

40. !4EFDB=>4 ?B7<DB64A<S E9F96OI 6O;B6B6 
41. "5D45BF>4 BL<5B> EB98<A9A<S 
42. #D<@9D ;47DG;></6O7DG;>< 84AAOI 
43. 'CDBMёAAO= K4F A4 EB>9F4I 
44. $45BF4 E >BAH<7GD4J<9= EB98<A9A<= 

45. $4;D45BF>4 >?<9AF-E9D69DAB7B GK95AB7B CDB9>F4 
 

4.3. &<CB6O9 ;484A<S 8?S BJ9A>< BE6B9A<S  ��.03.03 %BCDB6B:89A<9 
<AHBD@4J<BAAOI E<EF9@  

�BCDBEO 8?S CB87BFB6>< > Q>;4@9AG/;4KёFG 
1. *9?< < ;484K< EBCDB6B:89A<S �%. 
2. 1F4CO 66B84 E<EF9@O 6 CDB@OL?9AAGR Q>EC?G4F4J<R 

3.  BA<FBD<A7 D45BFBECBEB5ABEF< >B@CBA9AFB6. 
4. 'DB6A< CB889D:><: 1-S, 2-S, 3-S ?<A<< 
5. �989A<9 8B>G@9AF4J<< CB EBCDB6B:89A<R 

6. 'CD46?9A<9 <AJ<89AF4@< < ;4S6>4@< 

7.  B89?< GCD46?9A<S �&-GE?G74@< (ITIL, COBIT) 
8. #?4A<DB64A<9 B5E?G:<64A<S < B5AB6?9A<= 

9. $9;9D6AB9 >BC<DB64A<9: EFD4F97<< < K4EFBF4 
10. �BEEF4AB6?9A<9 CBE?9 E5B96 < >4F4EFDBH 

11. �GDA4?<DB64A<9 < ?B7<DB64A<9 6 �% 

12. $45BF4 E SLA < >BAFDB?P 6OCB?A9A<S 
13. 'K9F CDB7D4@@AOI < 4CC4D4FAOI D9EGDEB6 
14. 'CD46?9A<9 >BAH<7GD4J<S@< >B@CBA9AFB6 
15. �989A<9 F9IA<K9E>B7B C4ECBDF4 E<EF9@O 

16. �BAFDB?P ?<J9A;<= < 69DE<= #" 

17. $97?4@9AFO B5D45BF>< <AJ<89AFB6 
18.  <7D4J<S 84AAOI < C?4FHBD@ 

19. #B87BFB6>4 E<EF9@ > @4ELF45<DB64A<R 

20. �;4<@B89=EF6<9 E CB?P;B64F9?S@< < B5GK9A<9 
21. �<8O F9EF<DB64A<S: @B8G?PAB9, <AF97D4J<BAAB9, E<EF9@AB9 
22. �6FB@4F<;4J<S F9EF<DB64A<S: J9?< < <AEFDG@9AFO 

23. &9EF->9=EO < F9EF-C?4AO 

24. "FK9FO B F9EF<DB64A<< < 4A4?<; 89H9>FB6 
25. CI/CD >4> K4EFP CB889D:>< �% 

26. $B?P F9EFB6 6 CDBJ9EE9 6OCGE>4 B5AB6?9A<= 

27. &9EF<DB64A<9 59;BC4EABEF< < GS;6<@BEF9= 

28. &9EF<DB64A<9 CDB<;6B8<F9?PABEF< 

29. %FD9EE-F9EF<DB64A<9 < A47DG;BKAB9 F9EF<DB64A<9 
30. �AEFDG@9AFO GCD46?9A<S F9EF<DB64A<9@ 

31. "5D4FA4S EB6@9EF<@BEFP CD< B5AB6?9A<SI 
32. �BAFDB?P 69DE<= < @<7D4J<< 

33. �6989A<9 6 GCD46?9A<9 <;@9A9A<S@< 

34. #BEFDB9A<9 EFD4F97<< D9?<;B6 
35. &9EF<DB64A<9 <AF9DH9=EB6 < UX 

36. #D<9@BKAB9 F9EF<DB64A<9 
37. �B>G@9AF4J<S CB F9EF<DB64A<R 

38. #B889D:>4 @B8G?PAOI < HGA>J<BA4?PAOI F9EFB6 
39. $GKAB9 < 46FB@4F<K9E>B9 D97D9EE<BAAB9 F9EF<DB64A<9 
40. #D4>F<>< DevOps 6 CDBJ9EE9 EBCDB6B:89A<S 
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#D<@9DO CD4>F<K9E><I ;484A<= 

1. !4EFDB=>4 ?B7<DB64A<S < :GDA4?<DB64A<S EB5OF<= 

2. $4;D45BF>4 EI9@O D9;9D6AB7B >BC<DB64A<S 
3.  B89?<DB64A<9 <AJ<89AF4 < HBD@<DB64A<9 ;4S6>< 

4. "HBD@?9A<9 BFKёF4 CB GDB6AR SLA 

5. #B87BFB6>4 D97?4@9AF4 66B84 �% 6 Q>EC?G4F4J<R 

6. !4EFDB=>4 @BA<FBD<A74 D9EGDEB6 CD<?B:9A<S 
7. #DB6989A<9 CDBJ98GDO 6BEEF4AB6?9A<S CBE?9 E5BS 
8. %B;84A<9 54;O ;A4A<= 8?S F9IA<K9E>B= CB889D:>< 

9. $4;D45BF>4 K9>-?<EF4 8?S F9IA<K9E>B= 8<47ABEF<>< 

10. �A4?<; < <AF9DCD9F4J<S ?B7B6 E<EF9@O 

11. $4;D45BF>4 F9EF->9=EB6 8?S CDB69D>< 5<;A9E-HGA>J<< 

12. #DB6989A<9 @B8G?PAB7B F9EF<DB64A<S E ?B7<DB64A<9@ 

13. !4C<E4A<9 E>D<CF4 46FB@4F<;<DB64AAB7B F9EF4 
14. %5BD>4 C4=C?4=A4 CI E L47B@ F9EF<DB64A<S 
15. �@<F4J<S <AJ<89AF4 < CDB69D>4 H<>E4 6 AB6B= 69DE<< 

16. $4;D45BF>4 D97D9EE<BAAB7B A45BD4 F9EFB6 
17. #DB6989A<9 A47DG;BKAB7B F9EF<DB64A<S 
18. %D46A<F9?PAO= 4A4?<; 69DE<< «8B» < «CBE?9» B5AB6?9A<S 
19. #DB69D>4 EB6@9EF<@BEF< >B@CBA9AFB6 CD< @<7D4J<< 

20. �9A9D4J<S < BHBD@?9A<9 BFKёF4 B F9EF<DB64A<< 

 

�BCDBEO 8?S GEFAB7B BCDBE4 CB D4;89?4@ 

CB  ��.03.01 #DB9>F<DB64A<9 <AHBD@4J<BAAOI E<EF9@  
1. +FB F4>B9 E<EF9@AO= 4A4?<; < >4>B64 97B DB?P 6 :<;A9AAB@ J<>?9 <AHBD@4J<BAAB= 

E<EF9@O? 
2. "5NSEA<F9 D4;A<JG @9:8G HGA>J<BA4?PAO@< < A9HGA>J<BA4?PAO@< FD95B64A<S@<. 

#D<698<F9 CB 864 CD<@9D4 >4:8B7B F<C4 8?S E<EF9@O «1?9>FDBAAO= :GDA4?». 
3. �4><9 BEAB6AO9 @9FB8O E5BD4 FD95B64A<= 6O ;A49F9? � >4><I E<FG4J<SI J9?9EBB5D4;AB 

<ECB?P;B64FP <AF9D6PR, 4 6 >4><I 4 4A>9F<DB64A<9? 
4. +FB F4>B9 EF9=>IB?89D? !4;B6<F9 BEAB6AO9 7DGCCO ;4<AF9D9EB64AAOI ?<J 6 CDB9>F9 

D4;D45BF>< GK95AB7B CBDF4?4 < <I F<C<KAO9 CBFD95ABEF<. 
5. �4> CDB6B8<FES 4A4?<; EGM9EF6GRM<I 5<;A9E-CDBJ9EEB6? �4K9@ QFB AG:AB C9D98 

46FB@4F<;4J<9=? 
6. +FB F4>B9 CD<BD<F<;4J<S FD95B64A<=? "C<L<F9 @9FB8 MoSCoW < CD<698<F9 CD<@9D 

D4ECD989?9A<S FD95B64A<= CB >4F97BD<S@ 8?S @B5<?PAB7B CD<?B:9A<S >B??98:4. 
7. �?S K97B <ECB?P;GRFES 8<47D4@@O 64D<4AFB6 <ECB?P;B64A<S (Use Case)? "C<L<F9 

EFDG>FGDG B8AB7B 64D<4AF4 <ECB?P;B64A<S A4 CD<@9D9 «�4C<E4FPES A4 >BAEG?PF4J<R > 
CD9CB8464F9?R». 

8. � Kё@ D4;A<J4 @9:8G 8<47D4@@B= 4>F<6ABEF9= < 8<47D4@@B= EBEFBSA<=? #D<698<F9 
CD<@9D 5<;A9E-CDBJ9EE4, >BFBDO= G8B5A99 @B89?<DB64FP >4:8O@ <; QF<I <AEFDG@9AFB6. 

9. �B784 CD<@9AS9FES 8<47D4@@4 CBE?98B64F9?PABEF9=? �;B5D4;<F9 GEFAB 
CBE?98B64F9?PABEFP EBB5M9A<= CD< 46FBD<;4J<< CB?P;B64F9?S 6 E<EF9@9. 

10. +FB CB>4;O649F 8<47D4@@4 >?4EEB6? !4;B6<F9 BEAB6AO9 Q?9@9AFO (>?4EE, 4FD<5GF, 
@9FB8, E6S;P) < CD<698<F9 CD<@9D 8?S CD98@9FAB= B5?4EF< «�<5?<BF9>4». 

11. �4> <AF9DCD9F<DB64FP 5<;A9E-?B7<>G K9D9; 8<47D4@@O? #BK9@G 6<;G4?PAB9 
@B89?<DB64A<9 CB@B749F <;59:4FP A98BCBA<@4A<S @9:8G 4A4?<F<>B@ < D4;D45BFK<>B@? 

12. +FB F4>B9 7?BEE4D<= 6 E<EF9@AB@ 4A4?<;9? �4K9@ BA AG:9A < >4><9 F9D@<AO 
B5S;4F9?PAB 6>?RK4FP 6 7?BEE4D<= CDB9>F4 «%<EF9@4 GKёF4 CD4>F<>< EFG89AFB6»? 

13. �; >4><I D4;89?B6 EBEFB<F EC9J<H<>4J<S FD95B64A<= > #" (SRS)? #BK9@G QFBF 
8B>G@9AF EK<F49FES «8B7B6BDB@» @9:8G ;4>4;K<>B@ < D4;D45BFK<>4@<? 
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14. �4> CDB69D<FP FD95B64A<S A4 CB?ABFG < A9CDBF<6BD9K<6BEFP? !4;B6<F9 334 F<C<KAOI 
CD<;A4>4 CDB5?9@AOI FD95B64A<=. 

15. +FB F4>B9 FD4EE<DB6>4 FD95B64A<=? �4> @4FD<J4 EBBF69FEF6<S CB@B749F >BAFDB?<DB64FP 
D94?<;4J<R < F9EF<DB64A<9? 

16. "5NSEA<F9 :<;A9AAO= J<>? FD95B64A<S: BF 6OS6?9A<S 8B 6O6B84 <; Q>EC?G4F4J<<. !4 
>4><I QF4C4I FD95B64A<9 @B:9F 5OFP <;@9A9AB <?< BF>?BA9AB? 

17. +FB F4>B9 69DE<BA<DB64A<9 FD95B64A<=? �4K9@ H<>E<DB64FP <;@9A9A<S 6 FD95B64A<SI < 
>4> QFB 6?<S9F A4 >B@4A8G D4;D45BF><? 

18. �4> CDB6B8<FES 4G8<F FD95B64A<=? �FB GK4EF6G9F 6 QFB@ CDBJ9EE9 < >4><9 4DF9H4>FO 
CDB69DSRFES? 

19. +FB F4>B9 EGMABEFP, 4FD<5GF < E6S;P 6 @B89?< 84AAOI? #D<698<F9 CD<@9D 8?S 
CD98@9FAB= B5?4EF< «$4EC<E4A<9 ;4ASF<=». 

20. �?S K97B <ECB?P;GRFES ER-8<47D4@@O? "C<L<F9 BEAB6AO9 F<CO E6S;9= (1:1, 1: ,  : ) 
< ECBEB5O <I BFB5D4:9A<S. 

21. +FB F4>B9 ABD@4?<;4J<S 84AAOI? "5NSEA<F9 J9?P C9D6OI FDёI ABD@4?PAOI HBD@ < 
CD<698<F9 CD<@9D GEFD4A9A<S <;5OFBKABEF<. 

22. �4> FD95B64A<S > E<EF9@9 6?<SRF A4 EFDG>FGDG @B89?< 84AAOI? #D<698<F9 CD<@9D, 
>B784 <;@9A9A<9 HGA>J<BA4?PAB7B FD95B64A<S FD95G9F C9D9E@BFD4 EI9@O ��. 

23. +FB F4>B9 <AF97D4J<BAAO9 FD95B64A<S? #BK9@G <I 64:AB GK<FO64FP A4 QF4C9 
CDB9>F<DB64A<S @B89?< 84AAOI? 

24. �4> GK<FO64FP @<7D4J<R 84AAOI CD< CDB9>F<DB64A<< AB6B= E<EF9@O? �4><9 D<E>< 
6B;A<>4RF CD< C9D9ABE9 84AAOI <; GEF4D96L9= E<EF9@O? 

25. �4> FD95B64A<S > CB?P;B64F9?PE>B@G <AF9DH9=EG HBD@G?<DGRFES A4 QF4C9 E<EF9@AB7B 
4A4?<;4? +FB F4>B9 CDBFBF<C < ;4K9@ 97B EB;8464FP 8B A4K4?4 D4;D45BF><? 

26. �4><9 @B89?< 6;4<@B89=EF6<S E E<EF9@B= 6O ;A49F9 (E<AIDBAAB9/4E<AIDBAAB9, ;4CDBE-
BF69F, EB5OF<=A4S)? #D<698<F9 CD<@9D <ECB?P;B64A<S >4:8B= 6 GK95AB@ CDB9>F9. 

27. +FB F4>B9 B7D4A<K9A<S (constraints) 6 FD95B64A<SI? !4;B6<F9 F<CO B7D4A<K9A<= 
(F9IA<K9E><9, CD46B6O9, D9EGDEAO9) < <I 6?<SA<9 A4 4DI<F9>FGDG E<EF9@O. 

28. �4> GK<FO64FP FD95B64A<S 59;BC4EABEF< A4 QF4C9 E5BD4 FD95B64A<=? #D<698<F9 
CD<@9DO FD95B64A<= > 4GF9AF<H<>4J<<, 46FBD<;4J<< < 4G8<FG 8?S E<EF9@O E C9DEBA4?PAO@< 
84AAO@<. 

29. +FB 89?4FP, 9E?< FD95B64A<S BF D4;AOI EF9=>IB?89DB6 >BAH?<>FGRF? "C<L<F9 
4?7BD<F@ 6OS6?9A<S < D4;D9L9A<S >BAH?<>FB6 FD95B64A<=. 

30. #BK9@G 64:AB 6B6?9>4FP >B@4A8G D4;D45BF>< 6 EB7?4EB64A<9 FD95B64A<=? �4> D4AA99 
GK4EF<9 CDB7D4@@<EFB6 < F9EF<DB6M<>B6 EA<:49F D<E>< CDB9>F4? 

 

CB  ��.03.02 $4;D45BF>4 >B84 <AHBD@4J<BAAOI E<EF9@ 

1. +FB F4>B9 @B8G?PAB9 CDB7D4@@<DB64A<9 < >4> CD46<?PA4S BD74A<;4J<S CDB9>F4 6?<S9F A4 
CB6FBDAB9 <ECB?P;B64A<9 >B84 < >B@4A8AGR D4;D45BF>G? 

2. � Kё@ D4;A<J4 @9:8G CDBJ98GDB= < HGA>J<9=? �4> CD<AJ<CO <A>4CEG?SJ<< < 
45EFD4>J<< CB@B74RF CDB9>F<DB64FP A9;46<E<@O9 < CBASFAO9 @B8G?<? 

3. �4><9 L45?BAO CDB9>F<DB64A<S (A4CD<@9D, Factory, Singleton) 6O ;A49F9? � >4><I 
D94?PAOI EJ9A4D<SI <I CD<@9A9A<9 BCD4684AB, 4 >B784 BAB <;5OFBKAB? 

4. �4> BD74A<;G9FES 6;4<@B89=EF6<9 @B8G?9= 6 CD989?4I B8AB= E<EF9@O? �4><9 
;46<E<@BEF< 8BCGEF<@O, 4 >4><9 A4DGL4RF 4DI<F9>FGDG? 

5. +FB 89?49F >B8 F9EF<DG9@O@ < EFDG>FGD<DB64AAO@? �4> @B8G?PABEFP GCDBM49F 
A4C<E4A<9 unit-F9EFB6 < <;B?SJ<R BL<5B>? 

6. �4> CDB<EIB8<F <A<J<4?<;4J<S < >BDD9>FAB9 ;469DL9A<9 CDB7D4@@O? �4K9@ 
<ECB?P;GRFES >BAH<7GD4J<BAAO9 H4=?O < >4> <I 59;BC4EAB K<F4FP/<;@9ASFP? 

7. �4><9 F<CO 84AAOI < EFDG>FGDO ID4A9A<S 6O K4M9 6E97B <ECB?P;G9F9 6 CDB9>F4I? �4> 
6O5BD EFDG>FGDO 6?<S9F A4 E>BDBEFP 8BEFGC4 < CBFD95?9A<9 C4@SF<? 

8. "C<L<F9 D45BFG E H4=?4@< < H4=?B6O@< CBFB>4@<. � Kё@ BEB59AABEF< >BAEB?PAB7B 
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66B84/6O6B84 CB ED46A9A<R E H4=?B6O@ < E9F96O@? 
9. �4> 6 64L9@ S;O>9 CDB7D4@@<DB64A<S D94?<;B64A4 D45BF4 EB EFDB>4@< < D97G?SDAO@< 

6OD4:9A<S@<? #D<698<F9 CD<@9D ;484K<, 789 D97G?SD>< A9;4@9A<@O. 
10. �4> CD46<?PAB B5D454FO64FP <E>?RK9A<S? #D<698<F9 CD<@9D, >B784 «7?GL9A<9» 

BL<5>< (try...catch pass) CD<6B8<F > E>DOFB@G E5BR, < >4> QFB7B <;59:4FP. 
11. +FB F4>B9 E9D<4?<;4J<S < 89E9D<4?<;4J<S? �4> CDB<EIB8<F CD9B5D4;B64A<9 B5N9>FB6 6 

JSON/XML < B5D4FAB, < 789 QFB CD<@9AS9FES A4 CD4>F<>9? 
12. �4> ECDB9>F<DB64FP @B8G?P, GEFB=K<6O= > E5BS@? "C<L<F9 @9I4A<;@ CB6FBDAOI 

CBCOFB> (retry), ?B7<DB64A<S BL<5B> < graceful shutdown. 
13. +FB F4>B9 >?<9AF-E9D69DA4S 4DI<F9>FGD4? �4> D45BF4RF EB>9FO < K9@ A4 CD4>F<>9 

BF?<K4RFES CDBFB>B?O TCP < UDP? 
14. "C<L<F9 EFDG>FGDG HTTP-;4CDBE4 < BF69F4. �4> E9D69D CD<A<@49F 6IB8SM<= ;4CDBE, 

@4DLDGF<;<DG9F 97B < HBD@<DG9F BF69F? 
15. +FB F4>B9 REST < >4><9 CD<AJ<CO ?9:4F 6 BEAB69 CDB9>F<DB64A<S API? �B784 < 8?S 

K97B <ECB?P;GRFES @9FB8O GET, POST, PUT, DELETE? 
16. +FB B;A4K4RF 7DGCCO >B8B6 EBEFBSA<S HTTP (2xx, 3xx, 4xx, 5xx)? �4> CD46<?PAB 

B5D454FO64FP < 6B;6D4M4FP BL<5>< 6 API, KFB5O >?<9AF @B7 A4 A<I BFD947<DB64FP? 
17. �4K9@ 8B>G@9AF<DB64FP API < >4><9 <AEFDG@9AFO 8?S QFB7B 6O ;A49F9? �4><9 @9FB8O 

4GF9AF<H<>4J<< (API->?RK, JWT, OAuth, Basic) 6O CD<@9AS?< <?< <;GK4?<? 
18. �4> BD74A<;B64FP 86GEFBDBAARR C9D984KG 84AAOI K9D9; EB>9FO? � >4><I EJ9A4D<SI 

EB>9FO CD98CBKF<F9?PA99 HTTP, < >4> D94?<;B64FP B5@9A H4=?4@< CB E9F<? 
19. �4><9 CB8IB8O > CBEFDB9A<R 7D4H<K9E>B7B <AF9DH9=E4 (GUI) 6O ;A49F9? +FB F4>B9 

EB5OF<=AB-BD<9AF<DB64AAB9 CDB7D4@@<DB64A<9 < >4> BAB D45BF49F 6 89E>FBCAOI CD<?B:9A<SI? 
20. �4> E6S;O649FES CB?P;B64F9?PE><= <AF9DH9=E E 5<;A9E-?B7<>B=? "C<L<F9 F<C<KAO= 

CGFP 84AAOI BF A4:4F<S >ABC>< 8B B5AB6?9A<S Q>D4A4. 
21. �4> D94?<;B64FP 8<A4@<K9E>B9 B5AB6?9A<9 <AF9DH9=E4 59; C9D9;47DG;>< B>A4? �?S K97B 

AG:AO EBEFBSA<S >B@CBA9AFB6 < >4> GCD46?SFP <I :<;A9AAO@ J<>?B@? 
22. �4> D45BF4FP E F45?<J4@< < HBD@4@< 6 A4EFB?PAB@ CD<?B:9A<<? �4> B5D454FO64RFES 

EB5OF<S 66B84, 64?<84J<< < BFCD46>< 84AAOI? 
23. �4> 6EFDB<FP CBEFDB9A<9 7D4H<>B6 <?< 6<;G4?<;4J<R 84AAOI 6 89E>FBCAB9 

CD<?B:9A<9? �4><9 5<5?<BF9>< <?< >B@CBA9AFO 6O <ECB?P;B64?<? 
24. %D46A<F9 4DI<F9>FGDG A4EFB?PAB7B CD<?B:9A<S E CDS@O@ 8BEFGCB@ > �� < 4DI<F9>FGDG, 

789 UI B5D4M49FES > ?B>4?PAB@G API/E9D6<EG. �4><9 C?REO < @<AGEO G >4:8B7B CB8IB84? 
25. �4> GEF4A46?<649FES CB8>?RK9A<9 > 54;9 84AAOI <; CD<?B:9A<S? "C<L<F9 A4;A4K9A<9 

< 54;B6O= E<AF4>E<E ;4CDBEB6: SELECT, INSERT, UPDATE, DELETE. 
26. +FB F4>B9 ORM < ;4K9@ AG:A4 45EFD4>J<S GDB6AS 84AAOI? �4> >?<9AFE><= <AF9DH9=E 

E6S;O649FES E �� K9D9; E9D69DAGR K4EFP, < >4><9 D<E>< 9EFP CD< CDS@B@ 8BEFGC9? 
27. �4K9@ AG:AO @9I4A<;@O >9L<DB64A<S < >4> BA< 6?<SRF A4 CDB<;6B8<F9?PABEFP >?<9AF-

E9D69DAB7B CD<?B:9A<S? "C<L<F9 F<C<KAO= :<;A9AAO= J<>? F4>B7B CD<?B:9A<S. 
28. �4> D94?<;G9FES D97<EFD4J<S, 46FBD<;4J<S < CB889D:>4 E9EE<=? �89 < >4> 59;BC4EAB 

ID4A<FP FB>9AO <?< <89AF<H<>4FBDO E9EE<<? 
29. � Kё@ D4;A<J4 @9:8G E<AIDBAAO@, 4E<AIDBAAO@ < @AB7BCBFBKAO@ 6OCB?A9A<9@ >B84? 

� >4><I ;484K4I @AB7BCBFBKABEFP 84ёF 6O<7DOL, 4 >B784 EB;84ёF 7BA>< 84AAOI <?< deadlock? 
30. +FB F4>B9 BF?48>4 < CDBH<?<DB64A<9 E9F96B7B 6;4<@B89=EF6<S? �4><@< <AEFDG@9AF4@< 

(Postman, Wireshark, ?B7<, CDBH4=?9DO) 6O CB?P;B64?<EP 8?S CB<E>4 CDB5?9@ 6 API <?< E9F96OI 
@B8G?SI? 

31. �;B5D4;<F9 6 6<89 EI9@O BEAB6AO9 CB8E<EF9@O �&% < G>4:<F9 <I 6;4<@BE6S;<. 
32. �4><9 84FK<>< <ECB?P;GRFES 6 �&% 8?S 6BECD<SF<S B>DG:4RM9= ED98O? #9D9K<E?<F9 5 

BEAB6AOI F<CB6 < >D4F>B BC<L<F9 <I A4;A4K9A<9. 
33. �4> D45BF4RF ?<84DO? � Kё@ <I CD9<@GM9EF64 < A98BEF4F>< CB ED46A9A<R E D484D4@< < 

>4@9D4@<? 
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34. �4>B64 DB?P 5BDFB6OI 6OK<E?<F9?PAOI E<EF9@ 6 �&%? �4><9 FD95B64A<S > A<@ 
CD98NS6?SRFES (CDB<;6B8<F9?PABEFP, A48ё:ABEFP, QA9D7BCBFD95?9A<9)? 

35. #9D9K<E?<F9 BEAB6AO9 <ECB?A<F9?PAO9 @9I4A<;@O 6 A4;9@AOI �&%. �4> BA< 
<AF97D<DB64AO 6 E<EF9@G GCD46?9A<S? 

36. %D46A<F9 64D<4AFO QA9D7BC<F4A<S �&%: ��%, 7<5D<8AO9 < Q?9>FD<K9E><9 E<EF9@O. 
'>4:<F9 C?REO < @<AGEO >4:8B7B 64D<4AF4. 

 

 

CB  ��.03.03 %BCDB6B:89A<9 <AHBD@4J<BAAOI E<EF9@ 

1. �4>B6O BEAB6AO9 J9?< < ;484K< EBCDB6B:89A<S <AHBD@4J<BAAB= E<EF9@O CBE?9 9ё 
66B84 6 Q>EC?G4F4J<R? 

2. "C<L<F9 >?RK96O9 QF4CO 66B84 E<EF9@O 6 CDB@OL?9AAGR Q>EC?G4F4J<R. +FB @B:9F 
CB=F< A9 F4> A4 >4:8B@ QF4C9 < >4> QFB CD98BF6D4F<FP? 

3. +FB F4>B9 @BA<FBD<A7 D45BFBECBEB5ABEF< >B@CBA9AFB6 �%? �4><9 @9FD<>< (*#, C4@SFP, 
8<E>, E9FP, BL<5><) 64:AB BFE?9:<64FP 6 C9D6GR BK9D98P < CBK9@G? 

4. � Kё@ D4;A<J4 @9:8G GDB6AS@< CB889D:>< (1-S, 2-S, 3-S ?<A<<)? �4> <AJ<89AF 
QE>4?<DG9FES @9:8G A<@< < >4><9 >B@C9F9AJ<< FD95GRFES A4 >4:8B@ GDB6A9? 

5. �4><9 EFD4F97<< D9;9D6AB7B >BC<DB64A<S 6O ;A49F9 (CB?A4S, <A>D9@9AF4?PA4S, 
8<HH9D9AJ<4?PA4S)? �4> 6O5D4FP K4EFBFG 5Q>4CB6 8?S D4;AOI F<CB6 84AAOI? 

6. +FB F4>B9 C?4A 6BEEF4AB6?9A<S CBE?9 E5B96 (DRP)? +9@ BF?<K49FES 6BEEF4AB6?9A<9 
84AAOI <; 5Q>4C4 BF 464D<=AB7B 6BEEF4AB6?9A<S 6E9= <AHD4EFDG>FGDO? 

7. �4K9@ AG:AB :GDA4?<DB64A<9 < ?B7<DB64A<9 6 �%? �4><9 EB5OF<S B5S;4F9?PAB 
H<>E<DB64FP 6 ?B74I 8?S CBE?98GRM97B 4A4?<;4 <AJ<89AFB6 < 4G8<F4? 

8. +FB F4>B9 SLA (Service Level Agreement) < >4> >BAFDB?<DG9FES 97B 6OCB?A9A<9? �4><9 
CBE?98EF6<S @B7GF 5OFP CD< E<EF9@4F<K9E>B@ A4DGL9A<< EB7?4L9A<= B5 GDB6A9 B5E?G:<64A<S? 

9. �4> BD74A<;G9FES GCD46?9A<9 <AJ<89AF4@< < ;4S6>4@< 6 E?G:59 CB889D:><? � Kё@ 
>?RK964S D4;A<J4 @9:8G <AJ<89AFB@ (E5B=) < ;4CDBEB@ A4 B5E?G:<64A<9 (<;@9A9A<9)? 

10. +FB F4>B9 @B89?< ITIL < COBIT? �4> BA< CB@B74RF EF4A84DF<;<DB64FP CDBJ9EEO 
EBCDB6B:89A<S �% < CB6OE<FP CD98E>4;G9@BEFP D9;G?PF4FB6? 

11. �4> C?4A<DGRFES D45BFO CB B5E?G:<64A<R < B5AB6?9A<R E<EF9@O? +FB F4>B9 «B>AB 
B5E?G:<64A<S» < >4> @<A<@<;<DB64FP CDBEFB= 8?S CB?P;B64F9?9=? 

12. �4K9@ 698ёFES 8B>G@9AF4J<S CB EBCDB6B:89A<R? �4><9 8B>G@9AFO (D97?4@9AFO, 
<AEFDG>J<<, EI9@O) B5S;4F9?PAB B5AB6?SFP CD< >4:8B@ <;@9A9A<< E<EF9@O? 

13. +FB F4>B9 F9IA<K9E><= C4ECBDF E<EF9@O < >4><9 D4;89?O BA 8B?:9A EB89D:4FP 
(4DI<F9>FGD4, ;46<E<@BEF<, >BAF4>FO, CDBJ98GDO 6BEEF4AB6?9A<S)? 

14. �4> BEGM9EF6?S9FES GKёF CDB7D4@@AOI < 4CC4D4FAOI D9EGDEB6? �4K9@ AG:9A D99EFD 
>BAH<7GD4J<= (CMDB) < >4> BA CB@B749F CD< 8<47ABEF<>9 CDB5?9@? 

15. #BK9@G 64:9A >BAFDB?P ?<J9A;<= < 69DE<= #"? �4><9 RD<8<K9E><9 < F9IA<K9E><9 
D<E>< 6B;A<>4RF CD< <ECB?P;B64A<< A9?<J9A;<BAAB7B <?< GEF4D96L97B #"? 

16. �4> BD74A<;G9FES 6;4<@B89=EF6<9 E CB?P;B64F9?S@< 6 CDBJ9EE9 EBCDB6B:89A<S? �4K9@ 
CDB6B8<FP B5GK9A<9 < >4> BJ9A<64FP 97B QHH9>F<6ABEFP (BCDBEO, @9FD<><, B5D4FA4S E6S;P)? 

17. �4><9 6<8O F9EF<DB64A<S CD<@9ASRFES 6 CDBJ9EE9 EBCDB6B:89A<S �%? � Kё@ D4;A<J4 
@9:8G @B8G?PAO@, <AF97D4J<BAAO@ < E<EF9@AO@ F9EF<DB64A<9@? 

18. +FB F4>B9 F9EF->9=E < F9EF-C?4A? �4> BA< E6S;4AO @9:8G EB5B= < E FD95B64A<S@< > 
E<EF9@9? #D<698<F9 CD<@9D F9EF->9=E4 8?S HGA>J<< 46FBD<;4J<<. 

19. �4> 46FB@4F<;4J<S F9EF<DB64A<S GE>BDS9F CDBJ9EE EBCDB6B:89A<S? �4><9 ;484K< 
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D9?<; 59; CDBIB:89A<S D97D9EE<BAAB7B F9EF<DB64A<S? 
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23. � Kё@ D4;A<J4 @9:8G A47DG;BKAO@ < EFD9EE-F9EF<DB64A<9@? �B784 < ;4K9@ CDB6B8<FES 

>4:8O= <; QF<I 6<8B6 F9EFB6 < >4><9 @9FD<>< 4A4?<;<DGRFES? 
24. �4><9 <AEFDG@9AFO GCD46?9A<S F9EF<DB64A<9@ 6O ;A49F9 (Jira, TestRail, Zephyr)? �4> 

BA< CB@B74RF >BBD8<A<DB64FP D45BFG >B@4A8O >4K9EF64 < D4;D45BFK<>B6? 
25. +FB F4>B9 B5D4FA4S EB6@9EF<@BEFP CD< B5AB6?9A<SI? #BK9@G 9ё A4DGL9A<9 @B:9F 

CD<69EF< > CDB5?9@4@ G CB?P;B64F9?9= < >4> 9ё CDB69DSFP C9D98 D9?<;B@? 
26. �4> BD74A<;B64A >BAFDB?P 69DE<= < @<7D4J<< 84AAOI CD< B5AB6?9A<< E<EF9@O? +FB 

89?4FP, 9E?< @<7D4J<S CDBL?4 E BL<5>4@< (BF>4F, hotfix, DGKAB9 <ECD46?9A<9)? 
27. +FB F4>B9 GCD46?9A<9 <;@9A9A<S@< (Change Management)? �4K9@ AG:A4 HBD@4?PA4S 

CDBJ98GD4 EB7?4EB64A<S <;@9A9A<= 6 CDB84>L9A9 < >FB GK4EF6G9F 6 CAB (Change Advisory Board)? 

28. �4> EFDB<FES EFD4F97<S D9?<;B6? � Kё@ D4;A<J4 @9:8G K4EFO@< @<ABDAO@< 
B5AB6?9A<S@< (C4FK<, H<K<) < D98><@< @4:BDAO@< D9?<;4@< (4DI<F9>FGDAO9 <;@9A9A<S)? 

29. �4> CDB6B8<FES F9EF<DB64A<9 <AF9DH9=EB6 < CB?P;B64F9?PE>B7B BCOF4 (UX)? #BK9@G 
64:AB F9EF<DB64FP A9 FB?P>B HGA>J<BA4?, AB < G8B5EF6B, 8BEFGCABEFP, ?B>4?<;4J<R? 

30. +FB F4>B9 CD<9@BKAB9 F9EF<DB64A<9 (UAT) < >FB 97B CDB6B8<F? �4> D9;G?PF4FO CD<9@>< 
6?<SRF A4 D9L9A<9 B 6OCGE>9 B5AB6?9A<S 6 CDB84>L9A < >4> H<>E<DB64FP ;4@9K4A<S? 

 

 

�D<F9D<< BJ9A><: 
"F@9F>4 «5»: BF69F CB?AO= < CD46<?PAO= A4 BEAB64A<< <;GK9AAOI F9BD<=; @4F9D<4? 

<;?B:9A 6 BCD989?9AAB= ?B7<K9E>B= CBE?98B64F9?PABEF<, ?<F9D4FGDAO@ S;O>B@. "F69F 
E4@BEFBSF9?PAO=. 

"F@9F>4 «4»: BF69F CB?AO= < CD46<?PAO= A4 BEAB64A<< <;GK9AAOI F9BD<=; @4F9D<4? 
<;?B:9A 6 BCD989?9AAB= ?B7<K9E>B= CBE?98B64F9?PABEF<, CD< QFB@ 8BCGM9AO 869-FD< 
A9EGM9EF69AAO9 BL<5><, <ECD46?9AAO9 CB FD95B64A<R CD9CB8464F9?S. 

"F@9F>4 «3»: BF69F CB?AO=, AB CD< QFB@ 8BCGM9A4 EGM9EF69AA4S BL<5>4, <?< A9CB?AO=, 
A9E6S;AO=. 

 

(BA8 F9EFB6OI ;484A<= 

CB  ��.03.01 #DB9>F<DB64A<9 <AHBD@4J<BAAOI E<EF9@ 

&<C 1: "8<A CD46<?PAO= BF69F  
1. %<EF9@AO= 4A4?<; 6 :<;A9AAB@ J<>?9 �% 3 QFB & 
4) QF4C A4C<E4A<S CDB7D4@@AB7B >B84 
5) CDBJ9EE <;GK9A<S CD98@9FAB= B5?4EF< < HBD@<DB64A<S FD95B64A<= > E<EF9@9 
6) F9EF<DB64A<9 7BFB6B7B CDB8G>F4 C9D98 E84K9= ;4>4;K<>G 
7) B5GK9A<9 CB?P;B64F9?9= D45BF9 E <AF9DH9=EB@ 

2. (GA>J<BA4?PAO9 FD95B64A<S BC<EO64RF & 
4) KFB <@9AAB 8B?:A4 89?4FP E<EF9@4 (HGA>J<<, 89=EF6<S, D94>J<<)  

5) E>BDBEFP ;47DG;>< EFD4A<J < 6D9@S BF>?<>4 E9D69D4 6) FD95B64A<S > L<HDB64A<R < 4G8<FG 
8BEFGC4 
7) 5R8:9F < EDB>< D4;D45BF>< 

3. !9HGA>J<BA4?PAO9 FD95B64A<S 3 QFB & 
4) EC<EB> HGA>J<=, >BFBDO9 E<EF9@4 6OCB?ASFP A9 5G89F 
5) CB:9?4A<S CB?P;B64F9?9= 59; 5<;A9E-B5BEAB64A<S  
6) B7D4A<K9A<S < I4D4>F9D<EF<>< >4K9EF64 D45BFO E<EF9@O (CDB<;6B8<F9?PABEFP, 59;BC4EABEFP, 
G8B5EF6B)  
7) FD95B64A<S, CDB69DS9@O9 FB?P>B CBE?9 6O6B84 E<EF9@O <; Q>EC?G4F4J<< 

4. �AF9D6PR >4> @9FB8 E5BD4 FD95B64A<= CD<@9AS9FES 8?S & 
4) @4EEB6B7B E5BD4 @A9A<= BF FOESK CB?P;B64F9?9= 

5) 7?G5B>B7B <;GK9A<S CBFD95ABEF9= >BA>D9FAB7B EF9=>IB?89D4 <?< Q>EC9DF4  
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6) 46FB@4F<K9E>B7B HBD@<DB64A<S BFKёFB6 CB ?B74@ E<EF9@O 

7) 6<;G4?<;4J<< 8<47D4@@ >?4EEB6 
5.  9FB8 MoSCoW <ECB?P;G9FES 8?S & 
4) CD<BD<F<;4J<< FD95B64A<= CB >4F97BD<S@: Must, Should, Could, Won't  
5) L<HDB64A<S >BAH<89AJ<4?PAOI 84AAOI 6 FD95B64A<SI 
6) @B89?<DB64A<S 5<;A9E-CDBJ9EEB6 6 ABF4J<< BPMN 

7) FD4EE<DB6>< FD95B64A<= > F9EF->9=E4@ 

6. �<47D4@@4 64D<4AFB6 <ECB?P;B64A<S (Use Case) CB>4;O649F & 
4) 6AGFD9AARR 4DI<F9>FGDG E9D69D4 < EI9@O �� 

5) EBEFBSA<S B5N9>F4 < C9D9IB8O @9:8G A<@< 

6) CBE?98B64F9?PABEFP 6O;B6B6 @9FB8B6 6B 6D9@9A< 

7) 6;4<@B89=EF6<9 4>FBDB6 E E<EF9@B= 8?S 8BEF<:9A<S >BA>D9FAOI J9?9=  
7. �<47D4@@4 CBE?98B64F9?PABEF9= BFB5D4:49F & 
4) EF4F<K9E>GR EFDG>FGDG >?4EEB6 6 E<EF9@9 
5) 6D9@9AAB= CBDS8B> B5@9A4 EBB5M9A<S@< @9:8G B5N9>F4@< <?< >B@CBA9AF4@<  
6) D4ECD989?9A<9 CD46 8BEFGC4 CB?P;B64F9?9= 

7) QF4CO F9EF<DB64A<S CDB7D4@@AB7B @B8G?S 
8. !4 8<47D4@@9 >?4EEB6 E6S;< @9:8G B5N9>F4@< A4;O64RFES & 
4) EB5OF<S 
5) FD4A;4>J<< 
6) EJ9A4D<< 

7) 4EEBJ<4J<<  
9. �?BEE4D<= 6 E<EF9@AB@ 4A4?<;9 A9B5IB8<@ 8?S & 
4) GE>BD9A<S >B@C<?SJ<< <EIB8AB7B >B84 
5) 98<AB7B CBA<@4A<S F9D@<AB6 6E9@< GK4EFA<>4@< CDB9>F4  
6) 46FB@4F<K9E>B= 79A9D4J<< F9EF->9=EB6 
7) L<HDB64A<S EC9J<H<>4J<< FD95B64A<= 

10. %C9J<H<>4J<S FD95B64A<= (SRS) 3 QFB & 
4) GEFA4S 8B7B6BDёAABEFP E ;4>4;K<>B@ 

5) HBD@4?<;B64AAO= 8B>G@9AF, BC<EO64RM<= 6E9 FD95B64A<S, B7D4A<K9A<S < <AF9DH9=EO 
E<EF9@O  
6) K9DAB6<> CB?P;B64F9?PE>B7B <AF9DH9=E4 
7) C?4A @4D>9F<A7B6B7B CDB86<:9A<S CDB8G>F4 
11. ER-8<47D4@@4 <ECB?P;G9FES 8?S & 
4) @B89?<DB64A<S E9F96OI CDBFB>B?B6 
5) C?4A<DB64A<S ECD<AFB6 6 Agile 
6) BC<E4A<S CB?P;B64F9?PE><I EJ9A4D<96 
7) 6<;G4?<;4J<< EGMABEF9=, <I 4FD<5GFB6 < E6S;9= 6 54;9 84AAOI  
12. !BD@4?<;4J<S 84AAOI CDB6B8<FES E J9?PR & 
4) G69?<K9A<S 8G5?<DB64A<S <AHBD@4J<< 8?S GE>BD9A<S KF9A<S 
5) GEFD4A9A<S <;5OFBKABEF< < 4AB@4?<= CD< 6EF46>9/B5AB6?9A<</G84?9A<<  
6) CD9B5D4;B64A<S D9?SJ<BAAB= @B89?< 6 7D4HB6GR 

7) 46FB@4F<K9E>B7B EB;84A<S D9;9D6AOI >BC<= 

13. #DBFBF<C<DB64A<9 <AF9DH9=EB6 CB;6B?S9F & 
4) ;4@9A<FP D4;D45BF>G 5Q>9A84 
5) 5OEFDB EB7?4EB64FP EFDG>FGDG < ?B7<>G UI 8B A4K4?4 >B8<DB64A<S  
6) CDB69EF< A47DG;BKAB9 F9EF<DB64A<9 E9D69D4 
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4) 6OS6?9A<S < 8B>G@9AF<DB64A<S  
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16. &D95B64A<9 «�E9 C4DB?< 8B?:AO ID4A<FPES 6 ;4IQL<DB64AAB@ 6<89» BFABE<FES > & 
4) HGA>J<BA4?PAO@ FD95B64A<S@ 

5) <AF97D4J<BAAO@ FD95B64A<S@ 

6) FD95B64A<S@ 59;BC4EABEF<  
7) FD95B64A<S@ > @<7D4J<< 
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4) 6O5D4FP FD95B64A<9 FB7B, >FB 7DB@K9 A4EF4<649F 
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№ "F69F № "F69F 
1 5 11 7 
2 4 12 5 
3 6 13 5 
4 5 14 4 
5 4 15 5 
6 7 16 6 
7 5 17 7 
8 7 18 4 
9 5 19 4 
10 5 20 5 
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 4) %GMABEF<  
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 8) �9DE<S 5D4G;9D4 CB?P;B64F9?S 
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 7) �EIB8AO= >B8 @B8G?9= 
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 6) &D95B64A<S E F9EF->9=E4@<  
 7) &9EFO E ;4DC?4FB= D4;D45BFK<>B6 
 8) %9D69DO E IP-48D9E4@< 

 

№ #D46<?PAO9 64D<4AFO 
21 5, 6, 8 
22 5, 6, 7 
23 5, 6, 7 
24 4, 5, 6 
25 4, 5, 6 
26 4, 5, 6 
27 4, 5, 6 
28 4, 5, 6 
29 4, 5 
30 4, 5, 6 
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32 �9DAB 
33 !969DAB (�D9@S CB>4;O649F 8<47D4@@4 CBE?98B64F9?PABEF9=; E6S;< – EF4F<K9E><9 

;46<E<@BEF<) 
34 !969DAB ( 96<;<< CDB6B8SFES D97G?SDAB A4 CDBFS:9A<< 6E97B :<;A9AAB7B J<>?4) 
35 !969DAB  
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�. %F4F<K9E>4S EFDG>FGD4 84AAOI < @9FB8B6 
�. �;4<@B89=EF6<9 4>FBDB6 < J9?9= E<EF9@O 
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3. �<47D4@@4 >?4EEB6 
4. �<47D4@@4 64D<4AFB6 
<ECB?P;B64A<S 

�. 1F4CO 6OCB?A9A<S 5<;A9E-CDBJ9EE4 
�. #9D9IB8O B5N9>F4 @9:8G EF4FGE4@< 

37. %BBFA9E<F9 F<C FD95B64A<S E CD<@9DB@: 
1. (GA>J<BA4?PAB9 
2. !9HGA>J<BA4?PAB9 
(CDB<;6B8<F9?PABEFP) 
3. &D95B64A<9 59;BC4EABEF< 

4. "7D4A<K9A<9 

�. %FD4A<J4 ;47DG:49FES ≤ 1.5 E9> CD< 3G 

�. %<EF9@4 8B?:A4 CB;6B?SFP BF@9ASFP ;4>4; 8B BC?4FO 

�. �ECB?P;B64A<9 FB?P>B PostgreSQL 14+ < Linux Ubuntu 
�. �E9 ;4CDBEO > API L<HDGRFES CB TLS 1.3 

38. %BBFA9E<F9 F<C E6S;< 6 ER-8<47D4@@9 E BC<E4A<9@: 
1. 1:1 (B8<A > B8AB@G) 
2. 1:  (B8<A >B @AB7<@) 
3.  :  (@AB7<9 >B @AB7<@) 

�. %FG89AF ↔ �4KёFA4S >A<:>4 
�. �6FBD ↔ �A<7<  
�. %FG89AFO ↔ #D9CB8464F9?< (A4 >GDE4I) 

39. %BBFA9E<F9 @9FB8 E5BD4 FD95B64A<= E I4D4>F9D<EF<>B=: 
1. �AF9D6PR 

2. �A>9F<DB64A<9 
3. !45?R89A<9 
4. �A4?<; 8B>G@9AF4J<< 

�.  4EEB6O= E5BD >B?<K9EF69AAOI 84AAOI 
�. �OS6?9A<9 E>DOFOI CDB5?9@ 6 D94?PAB@ CDBJ9EE9 
�. �?G5<AAO= 8<4?B7 E Q>EC9DFB@ 

�. �;GK9A<9 D97?4@9AFB6, HBD@, BFKёFB6 
41. %BBFA9E<F9 CDBJ9EE GCD46?9A<S FD95B64A<S@< E 97B EGFPR: 

1. �9DE<BA<DB64A<9 
2. �G8<F 
3. &D4EE<DB6>4 
4. #D<BD<F<;4J<S 

�. #DB69D>4 EBBF69FEF6<S FD95B64A<S@ EF4A84DF4@ < 
J9?S@ 

�. (<>E4J<S <;@9A9A<= < ID4A9A<9 <EFBD<< CD46B> 
�. "J9A>4 6?<SA<S < E6S;9= E 8DG7<@< 4DF9H4>F4@< 

�. $4ECD989?9A<9 CB 64:ABEF< < EDBKABEF< 

 

№ "F69F 
36 1-�, 2-�, 3-�, 4-� 

37 1-�, 2-�, 3-�, 4-� 

38 1-�, 2-�, 3-� 

39 1-�, 2-�, 3-�, 4-� 

40 1-�, 2-�, 3-�, 4-� 

 

&<C 5: 'EF4AB6<F9 CD46<?PAGR CBE?98B64F9?PABEFP  
41. 1F4CO :<;A9AAB7B J<>?4 �%: 

1. #DB9>F<DB64A<9 4DI<F9>FGDO 

2. %BCDB6B:89A<9 < CB889D:>4 
3. %5BD < 4A4?<; FD95B64A<= 

4. &9EF<DB64A<9 < 6A98D9A<9 
5. $4;D45BF>4 < >B8<DB64A<9 

42. #BEFDB9A<9 EC9J<H<>4J<< FD95B64A<= (SRS): 
1. %B7?4EB64A<9 E ;4>4;K<>B@ 

2. %5BD FD95B64A<= 
3. �9D<H<>4J<S < D9J9A;<DB64A<9 
4. %FDG>FGD<DB64A<9 < 8B>G@9AF<DB64A<9 
5. �A9E9A<9 6 D9CB;<FBD<= FD95B64A<= 

43. �<;A9AAO= J<>? FD95B64A<S: 
1. $94?<;4J<S 6 >B89 
2. &9EF<DB64A<9 < 64?<84J<S 
3. �OS6?9A<9 < 8B>G@9AF<DB64A<9 
4. #D<BD<F<;4J<S < EB7?4EB64A<9 
5. �O6B8 <; Q>EC?G4F4J<< <?< 4DI<6<DB64A<9 

44. #DB69D>4 FD95B64A<= A4 >4K9EF6B: 
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1. #DB69D>4 A4 A9CDBF<6BD9K<6BEFP 
2. #DB69D>4 A4 CB?ABFG 
3. #DB69D>4 A4 F9EF<DG9@BEFP 
4. #DB69D>4 A4 B8AB;A4KABEFP 

45. #9D9IB8 BF FD95B64A<= > 4DI<F9>FGD9: 
1. �O89?9A<9 >?RK96OI EJ9A4D<96 
2. "CD989?9A<9 >B@CBA9AFB6 < <I E6S;9= 

3. (BD@<DB64A<9 FD95B64A<= > <AF97D4J<< 

4. �O5BD F9IAB?B7<= < C?4FHBD@ 

5. %B;84A<9 4DI<F9>FGDAB= EI9@O 

 

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

42 2 → 4 → 3 → 1 → 5 

43 3 → 4 → 1 → 2 → 5 

44 4 → 1 → 2 → 3 (?R5B= ?B7<KAO= CBDS8B> 8BCGEF<@, AB 
B5OKAB: B8AB;A4KABEFP → A9CDBF<6BD9K<6BEFP → 

CB?ABF4 → F9EF<DG9@BEFP) 
45 1 → 3 → 2 → 4 → 5 

 

 

&<C 6: �469DL9A<9 GF69D:89A<S / �O5BD F9D@<A4 
46. %B5OF<=AO9 @B89?< CB6989A<S E<EF9@O BC<EO64RF & 
4) EF4F<K9E>GR EFDG>FGDG F45?<J 6 �� 

5) >4> E<EF9@4 D947<DG9F A4 6A9LA<9 <?< 6AGFD9AA<9 EB5OF<S  
6) CBDS8B> GEF4AB6>< E9D69DAB7B #" 

7) J69FB6GR EI9@G <AF9DH9=E4 
47. �AF97D4J<BAAO9 FD95B64A<S BCD989?SRF & 
4) LD<HF < BFEFGCO 6 HBD@4I 
5) D4EC<E4A<9 BFCGE>B6 >B@4A8O  
6) CD46<?4 B5@9A4 84AAO@< @9:8G @B8G?S@<, 6A9LA<@< E<EF9@4@< < API  
7) B5Nё@ BC9D4F<6AB= C4@SF< D4;D45BFK<>4 
48. %J9A4D<= <ECB?P;B64A<S (Use Case Scenario) B5S;4F9?PAB 6>?RK49F & 
4) FB?P>B GEC9LAO= CGFP (main flow) 
5) BEAB6AB= CBFB>, 4?PF9DA4F<6AO9 CGF< < B5D45BF>G <E>?RK9A<=  
6) <EIB8AO= >B8 HGA>J<< 

7) IP-48D9E E9D69D4 
49.  9FB8 4A4?<;4 CBFD95ABEF9= EF9=>IB?89DB6 «�4DF4 Q@C4F<<» CB@B749F & 
4) E>B@C<?<DB64FP CDB9>F 
5) EB;84FP D9;9D6AGR >BC<R �� 6) A4EFDB<FP 5D4A8@4GQD 
7) CBASFP 5B?<, B:<84A<S < >BAF9>EF CB?P;B64F9?9= 8B CDB9>F<DB64A<S  
50. �<47D4@@4 4>F<6ABEF9= CD<@9AS9FES 8?S & 
4) @B89?<DB64A<S C4D4??9?PAOI < CBE?98B64F9?PAOI L47B6 CDBJ9EE4  
5) ID4A9A<S C4DB?9= 6 BF>DOFB@ 6<89 
6) 6<;G4?<;4J<< ;46<E<@BEF9= @9:8G 5<5?<BF9>4@< 

7) D4EKёF4 5R8:9F4 CDB9>F4 
 

№ #D46<?PAO= CBDS8B> 
46 5 
47 6 
48 5 
49 7 
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50 4 
 

CB  ��.03.02 $4;D45BF>4 >B84 <AHBD@4J<BAAOI E<EF9@ 

Ч4EFP 1: �O59D<F9 "��! CD46<?PAO= BF69F 

1. "EAB6AB= CD<AJ<C @B8G?PAB7B CDB7D4@@<DB64A<S ;4>?RK49FES 6 & 
4) A4C<E4A<< 6E97B >B84 6 B8AB@ H4=?9 8?S CDBEFBFO >B@C<?SJ<< 

5) D4;89?9A<< CDB7D4@@O A4 A9;46<E<@O9 K4EF<, D9L4RM<9 >BA>D9FAO9 ;484K< 

6) <ECB?P;B64A<< FB?P>B 7?B54?PAOI C9D9@9AAOI 
7) BF>4;9 BF <ECB?P;B64A<S HGA>J<= < CDBJ98GD 
2. #DBJ98GD4 BF?<K49FES BF HGA>J<< F9@, KFB & 
4) CDBJ98GD4 6E9784 6B;6D4M49F ;A4K9A<9, 4 HGA>J<S 3 A9F 
5) HGA>J<S CD98A4;A4K9A4 8?S 6OK<E?9A<= < 6B;6D4F4 D9;G?PF4F4, 4 CDBJ98GD4 3 8?S 6OCB?A9A<S 
89=EF6<= 59; B5S;4F9?PAB7B 6B;6D4F4 ;A4K9A<S 
6) CDBJ98GDO A9?P;S 6O;O64FP <; 8DG7<I @B8G?9= 

7) HGA>J<< D45BF4RF FB?P>B E K<E?4@< 

3. #D<AJ<C <A>4CEG?SJ<< 6 ""# B;A4K49F & 
4) B5N98<A9A<9 84AAOI < @9FB8B6 D45BFO E A<@< 6 B8AB@ >?4EE9 E B7D4A<K9A<9@ CDS@B7B 8BEFGC4 
5) EB;84A<9 @AB:9EF64 A4E?98A<>B6 BF B8AB7B 54;B6B7B >?4EE4 
6) 46FB@4F<K9E>B9 G84?9A<9 A9<ECB?P;G9@OI C9D9@9AAOI 
7) L<HDB64A<9 <EIB8AB7B >B84 C9D98 >B@C<?SJ<9= 

4. �4>B= F<C H4=?B6B7B CBFB>4 <ECB?P;G9FES 8?S ;4C<E< F9>EFB6OI 84AAOI? 
4) BinaryStream 

5) NetworkStream 

6) TextWriter / StreamWriter 

7) MemoryStream 

5. $97G?SDAO9 6OD4:9A<S (RegEx) 6 CDB7D4@@<DB64A<< CD<@9ASRFES 8?S & 
4) E:4F<S 7D4H<K9E><I H4=?B6 
5) CB<E>4, 64?<84J<< < ;4@9AO F9>EF4 CB ;484AAB@G L45?BAG 
6) GCD46?9A<S @AB7BCBFBKABEFPR 

7) A4EFDB=>< E9F96B7B CDBFB>B?4 TCP 

6. �?B> try...catch...finally E?G:<F 8?S & 
4) GE>BD9A<S 6OCB?A9A<S >B84 6 2 D4;4 
5) C9D9I64F4 < 59;BC4EAB= B5D45BF>< <E>?RK<F9?PAOI E<FG4J<= 

6) 46FB@4F<K9E>B7B D9;9D6AB7B >BC<DB64A<S H4=?B6 
7) <;@9A9A<S CD46 8BEFGC4 > BC9D4J<BAAB= E<EF9@9 
7. #B6FBDAB9 <ECB?P;B64A<9 >B84 (code reuse) 8BEF<749FES ;4 EKёF & 
4) >BC<DB64A<S B8<A4>B6OI HD47@9AFB6 6B 6E9 H4=?O CDB9>F4 
5) BF>4;4 BF >B@@9AF<DB64A<S >B84 6) <ECB?P;B64A<S FB?P>B 6EFDB9AAOI HGA>J<= S;O>4 
7) 6OA9E9A<S B5M9= ?B7<>< 6 5<5?<BF9><, @B8G?< < >?4EEO 

8. #DBFB>B? TCP BF?<K49FES BF UDP F9@, KFB & 

4) TCP 74D4AF<DG9F 8BEF46>G < CBDS8B> C4>9FB6, 4 UDP 3 A9F 
5) TCP D45BF49F FB?P>B 6 ?B>4?PAB= E9F<, 4 UDP 3 6 <AF9DA9F9 
6) UDP CB889D:<649F L<HDB64A<9, 4 TCP 3 A9F 
7) TCP A9 FD95G9F GEF4AB6>< EB98<A9A<S 
9. � REST-4DI<F9>FGD9 @9FB8 HTTP PUT <ECB?P;G9FES 8?S & 
4) CB?GK9A<S 84AAOI 
5) EB;84A<S AB6B7B D9EGDE4 
6) CB?AB7B B5AB6?9A<S EGM9EF6GRM97B D9EGDE4 
7) G84?9A<S D9EGDE4 
10. HTTP->B8 500 Internal Server Error B;A4K49F & 
4) D9EGDE A9 A4=89A 

5) 8BEFGC ;4CD9MёA 
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6) A4 E9D69D9 CDB<;BL?4 A9CD986<89AA4S BL<5>4  
7) ;4CDBE GEC9LAB 6OCB?A9A 

11. �GF9AF<H<>4J<S 6 EB6D9@9AAOI API K4M9 6E97B D94?<;G9FES K9D9; & 
4) C9D984KG ?B7<A4 < C4DB?S 6 BF>DOFB@ 6<89 6 >4:8B@ ;4CDBE9 
5) JWT-FB>9AO <?< API->?RK< 6 ;47B?B6>4I ;4CDBEB6  
6) BFCD46>G SMS->B8B6 A4 >4:8O= ;4CDBE 
7) <ECB?P;B64A<9 FB?P>B IP-48D9E4 >?<9AF4 
12. %B5OF<=AB-BD<9AF<DB64AAB9 CDB7D4@@<DB64A<9 6 GUI CB8D4;G@9649F, KFB & 
4) >B8 6OCB?AS9FES EFDB7B E69DIG 6A<; 59; BF>?BA9A<= 

5) CDB7D4@@4 D947<DG9F A4 89=EF6<S CB?P;B64F9?S <?< E<EF9@AO9 EB5OF<S (>?<>, 66B8, F4=@9D)  
6) <AF9DH9=E B5AB6?S9FES FB?P>B CD< C9D9;47DG;>9 B>A4 
7) 6E9 EB5OF<S B5D454FO64RFES A4 E9D69D9 
13. ORM (Object-Relational Mapping) CB;6B?S9F & 
4) C<E4FP ;4CDBEO A4 SQL 6DGKAGR 6 >4:8B= HGA>J<< 

5) D45BF4FP E D9?SJ<BAAB= �� K9D9; B5N9>FO S;O>4 CDB7D4@@<DB64A<S 59; CDS@B7B SQL 

6) 46FB@4F<K9E>< EB;8464FP 7D4H<K9E><= <AF9DH9=E 
7) L<HDB64FP F45?<JO 6 54;9 84AAOI 
14.  9I4A<;@ >9L<DB64A<S 6 >?<9AF-E9D69DAOI CD<?B:9A<SI AG:9A 8?S & 
4) G69?<K9A<S A47DG;>< A4 E9D69D 
5) GE>BD9A<S 8BEFGC4 > K4EFB ;4CD4L<649@O@ 84AAO@ < EA<:9A<S K<E?4 ;4CDBEB6 > �� 

6) ;4@9AO D9;9D6AB7B >BC<DB64A<S 
7) BF>?RK9A<S E9F96OI ;4CDBEB6 
15. %9EE<S CD< 46FBD<;4J<< <ECB?P;G9FES 8?S & 
4) ID4A9A<S 6D9@9AAB7B EBEFBSA<S 4GF9AF<H<J<DB64AAB7B CB?P;B64F9?S A4 EFBDBA9 E9D69D4  
5) GE>BD9A<S >B@C<?SJ<< E9D69DAB7B >B84 
6) 4DI<6<DB64A<S EF4DOI ?B7B6 
7) E<AIDBA<;4J<< 6D9@9A< @9:8G >?<9AFB@ < E9D69DB@ 

16. #DBH<?<DB64A<9 E9F96B7B 6;4<@B89=EF6<S 6OCB?AS9FES 8?S & 
4) <;@9A9A<S MAC-48D9E4 E9F96B= >4DFO 

5) BF>?RK9A<S 5D4A8@4GQD4 
6) 46FB@4F<K9E>B= 79A9D4J<< API-8B>G@9AF4J<< 

7) 6OS6?9A<S G;><I @9EF, ;489D:9> < <;5OFBKAB= C9D984K< 84AAOI  
17. �BAH<7GD4J<BAAO9 H4=?O (JSON, YAML, INI) CD<@9ASRFES 8?S & 
4) ID4A9A<S 5<;A9E-?B7<>< CD<?B:9A<S 
5) 6OA9E9A<S A4EFDB9>, CGF9=, >?RK9= < C4D4@9FDB6 ED98O <; >B84  
6) E:4F<S <;B5D4:9A<= 

7) GCD46?9A<S CBFB>4@< <ECB?A9A<S 
18. ,45?BAO CDB9>F<DB64A<S Factory < Singleton BFABESFES > & 
4) EFDG>FGDAO@ L45?BA4@ 8?S D45BFO E �� 

5) L45?BA4@ 59;BC4EABEF< 84AAOI 
6) CB6989AK9E><@ L45?BA4@ 8?S @4DLDGF<;4J<< ;4CDBEB6 
7) CBDB:84RM<@ L45?BA4@ 8?S GCD46?9A<S EB;84A<9@ B5N9>FB6  
19. #DS@4S E6S;P >?<9AFE>B7B <AF9DH9=E4 E 54;B= 84AAOI 6 EB6D9@9AAOI E<EF9@4I & 
4) D9>B@9A8G9FES 8?S @4>E<@4?PAB= E>BDBEF< 

5) A9 D9>B@9A8G9FES <;-;4 D<E>B6 59;BC4EABEF<, E?B:ABEF< @4ELF45<DB64A<S < 5?B><DB6B> 
6) S6?S9FES 98<AEF69AAO@ ECBEB5B@ D45BFO E F45?<J4@< 

7) 46FB@4F<K9E>< L<HDG9F 6E9 ;4CDBEO 

20. �B>4?<;4J<S < <AF9DA4J<BA4?<;4J<S (i18n/l10n) CB;6B?SRF & 
4) C9D96B8<FP <AF9DH9=E < 84AAO9 CD<?B:9A<S A4 D4;AO9 S;O>< < D97<BA4?PAO9 EF4A84DFO 

5) GE>BDSFP ;47DG;>G EFD4A<J 6 10 D4; 
6) BF>?RK4FP E9F96O9 EB98<A9A<S CD< D45BF9 BH?4=A 

7) 46FB@4F<K9E>< B5AB6?SFP 69DE<R "% 
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21. �4>B= GDB69AP 46FBAB@ABEF< CB >?4EE<H<>4J<< SAE CD98CB?4749F CB?AB9 BFEGFEF6<9 
A9B5IB8<@BEF< 6@9L4F9?PEF64 K9?B69>4 6 GCD46?9A<9? 
4) 'DB69AP 2 
5) 'DB69AP 3 
6) 'DB69AP 4 
7) 'DB69AP 5 
22. �4>B= 84FK<> <ECB?P;G9F ?4;9DAB9 <;?GK9A<9 8?S CBEFDB9A<S 3D‑>4DFO B>DG:4RM9= 
ED98O? 

4) $484D 
5) �<84D 
6) '?PFD4;6G>B6B= 84FK<> 
7) �4@9D4 
23. +FB B;A4K49F 455D96<4FGD4 V2X? 
4) Vehicle‑to‑eXchange 

5) Vehicle‑to‑Everything 

6) Vehicle‑to‑External 

7) Vehicle‑to‑Experience 

24.�4>4S E<EF9@4 >B@C9AE<DG9F A98BEF4F>< GNSS 6 GE?B6<SI 7BDB8E>B= ;4EFDB=><? 
4) INS (<A9DJ<4?PA4S A46<74J<BAA4S E<EF9@4) 
5) DSRC 

6) CAN‑L<A4 
7) OBD‑II 
 

№ "F69F № "F69F 
1 5 13 5 
2 5 14 5 
3 4 15 4 
4 6 16 7 
5 5 17 5 
6 5 18 7 
7 7 19 5 
8 4 20 5 
9 6 21 4 
10 6 22 5 
11 5 23 4 
12 5 24 7 

 

Ч4EFP 2: �O59D<F9 !�%�"�Ь�" CD46<?PAOI BF69FB6  
25. �4><9 CD9<@GM9EF64 84ёF @B8G?PA4S EFDG>FGD4 CDB9>F4? (6O59D<F9 3) 
 4) 'CDBM9A<9 F9EF<DB64A<S BF89?PAOI K4EF9=  
 5) �B;@B:ABEFP C4D4??9?PAB= D4;D45BF>< D4;AO@< CDB7D4@@<EF4@<  
 6) '69?<K9A<9 D4;@9D4 <ECB?AS9@B7B H4=?4 6 5 D4; 
 7) #B6FBDAB9 <ECB?P;B64A<9 >B84 6 8DG7<I CDB9>F4I  
 8) �6FB@4F<K9E>B9 GEFD4A9A<9 6E9I 547B6 
26. �4><9 HBD@4FO K4M9 6E97B <ECB?P;GRFES 8?S E9D<4?<;4J<< 84AAOI 6 API 4) JSON  
 5) XML  
 6) MP4 
 7) BMP 

 8) Protocol Buffers / MessagePack  

27. �4><9 >B@CBA9AFO I4D4>F9DAO 8?S 4DI<F9>FGDO A4EFB?PAB7B CD<?B:9A<S? (6O59D<F9 3) 
 4) �D4H<K9E><= <AF9DH9=E (B>A4, >ABC><, F45?<JO)  
 5) %?B= 5<;A9E-?B7<><  
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 6) %?B= D45BFO E 84AAO@</��  
 7) �95-E9D69D Nginx 
 8) Docker->BAF9=A9D BD>9EFD4FBD 
28. #D< B5D45BF>9 E9F96OI ;4CDBEB6 E9D69D 8B?:9A & (6O59D<F9 3) 
 4) �4?<8<DB64FP 6IB8SM<9 84AAO9  
 5) �B;6D4M4FP CBASFAO9 >B8O EBEFBSA<S < EBB5M9A<S B5 BL<5>4I  
 6) �7ABD<DB64FP ;47B?B6>< 46FBD<;4J<< 

 7) �B7<DB64FP ;4CDBEO 8?S 4A4?<;4  
 8) "FCD46?SFP 6E9 84AAO9 6 BF>DOFB@ 6<89 
29. �4><9 <AEFDG@9AFO <ECB?P;GRFES 8?S BF?48>< < CDBH<?<DB64A<S E9F<? (6O59D<F9 3) 
 4) Postman / Insomnia  
 5) Wireshark  
 6) Microsoft Word 
 7) �D4G;9DAO9 DevTools (Network tab)  
 8) �4?P>G?SFBD Windows 
30. 'EFB=K<6BEFP > E5BS@ (fault tolerance) B59EC9K<649FES ;4 EKёF & (6O59D<F9 3) 
 4) #B6FBDAOI CBCOFB> (retry) CD< 6D9@9AAOI BL<5>4I E9F<  
 5) Graceful shutdown (>BDD9>FAB7B ;469DL9A<S CDBJ9EEB6)  
 6) �7ABD<DB64A<S 6E9I <E>?RK9A<= 6 >B89 
 7) $9;9D6<DB64A<S 84AAOI < @9I4A<;@B6 6BEEF4AB6?9A<S  
 8) "F>?RK9A<S ?B7<DB64A<S 
31. %6S;O64A<9 UI E ?B7<>B= (Data Binding / MVC / MVVM) D9L49F ;484K< & (6O59D<F9 233) 
 4) $4;89?9A<S BF69FEF69AABEF< @9:8G E?BS@<  
 5) �6FB@4F<K9E>B7B B5AB6?9A<S <AF9DH9=E4 CD< <;@9A9A<< 84AAOI  
 6) 'CDBM9A<S CB889D:>< < F9EF<DB64A<S >B84  
 7) �4@9AO 54;O 84AAOI A4 F9>EFB6O9 H4=?O 

 8) ,<HDB64A<S FD4H<>4 
32. �<;A9AAO= J<>? >?<9AF-E9D69DAB7B CD<?B:9A<S 6>?RK49F & (6O59D<F9 3) 
 4) �A<J<4?<;4J<R EB98<A9A<S < 4GF9AF<H<>4J<R  
 5) "5@9A ;4CDBE4@</BF69F4@<  
 6) "5D45BF>G BL<5B> < ;4>DOF<9 EB98<A9A<S  
 7) #9D9>B@C<?SJ<R S8D4 "% 

 8) (<;<K9E>GR ;4@9AG E9D69DB6 
33. #D< D4;D45BF>9 CLI-<AF9DH9=E4 64:AB CD98GE@BFD9FP & (6O59D<F9 3) 
 4) +ёF><= E<AF4>E<E >B@4A8 < ECD46>G (--help)  

 5) �4?<84J<R 4D7G@9AFB6 < CBASFAO9 EBB5M9A<S B5 BL<5>4I  
 6) �B8O 6OIB84 (exit codes) 8?S 46FB@4F<;4J<<  
 7) �D4H<K9E><9 <>BA>< A4 D45BK9@ EFB?9 
 8) �6FB@4F<K9E>GR BFCD46>G email 
34. �4><9 @9DO CB6OL4RF F9EF<DG9@BEFP >B84? (6O59D<F9 3) 
 4) +ёF>B9 D4;89?9A<9 @B8G?9= < BFEGFEF6<9 7?B54?PAB7B EBEFBSA<S  
 5) �ECB?P;B64A<9 <AN9>J<< ;46<E<@BEF9=  
 6) !4C<E4A<9 unit-F9EFB6 8?S >D<F<KAOI HGA>J<=  
 7) "5N98<A9A<9 6E9I >?4EEB6 6 B8<A H4=? 
 8) "F>?RK9A<9 CDB69D>< F<CB6 
35. �4><9 GDB6A< 46FBAB@ABEF< CB >?4EE<H<>4J<< SAE CD98CB?474RF K4EF<KAB9 GK4EF<9 
K9?B69>4 6 GCD46?9A<<? 
4) 'DB69AP 0 
5) 'DB69AP 1 
6) 'DB69AP 2 
7) 'DB69AP 3 
8) 'DB69AP 4 
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9) 'DB69AP 5 
36. �4><9 84FK<>< <ECB?P;GRFES 6 59EC<?BFAOI FD4AECBDFAOI E<EF9@4I 8?S 6BECD<SF<S 
B>DG:4RM9= ED98O? 
4) �<84D 
5) $484D 
6) �<DBE>BC 
7) '?PFD4;6G>B6B= 84FK<> 
8) �>E9?9DB@9FD 
9) �4@9D4 
37. �4><9 F9IAB?B7<< E6S;< CD<@9ASRFES 6 �&% 8?S B5@9A4 84AAO@<? 
4) Wi‑Fi 

5) 4G/5G 

6) V2X 

7) DSRC 

8) Bluetooth 
9) NFC 

 

№ #D46<?PAO9 64D<4AFO 
25 4, 5, 7 
26 4, 5, 8 

27 4, 5, 6 
28 4, 5, 7 
29 4, 5, 7 
30 4, 5, 7 
31 4, 5, 6 
32 4, 5, 6 
33 4, 5, 6 
34 4, 5, 6 
35 4, 5, 7 
36 4, 6, 8 

37 4, 8, 9 
 

Ч4EFP 3: �9DAB / !969DAB 
38. �5EFD4>J<S CB;6B?S9F E>DOFP E?B:AGR D94?<;4J<R, BEF46<6 FB?P>B A9B5IB8<@O= 
<AF9DH9=E 8?S <ECB?P;B64A<S. 
○ �9DAB  
○ !969DAB 
39. #DBFB>B? UDP 74D4AF<DG9F, KFB C4>9FO 8B=8GF 8B CB?GK4F9?S 6 FB@ CBDS8>9, 6 >BFBDB@ 
5O?< BFCD46?9AO. 
○ �9DAB 
○ !969DAB  
40. !BD@4?<;4J<S 54;O 84AAOI 6E9784 ;4@98?S9F KF9A<9 84AAOI, CBQFB@G 6 CDB9>F4I 9ё 
A<>B784 A9 CD<@9ASRF. 
○ �9DAB 
○ !969DAB 
41. %B>9FO B59EC9K<64RF 86GEFBDBAARR C9D984KG 84AAOI @9:8G >?<9AFB@ < E9D69DB@ 6 
D94?PAB@ 6D9@9A<. 
○ �9DAB  
○ !969DAB 
42. �B>G@9AF<DB64A<9 API (A4CD<@9D, K9D9; Swagger/OpenAPI) A9B5IB8<@B FB?P>B 8?S 
6AGFD9AA<I CDB9>FB6, AB A9 8?S CG5?<KAOI. 
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○ �9DAB 
○ !969DAB  
43. 'DB69AP 46FBAB@ABEF< 5 CB >?4EE<H<>4J<< SAE CD98CB?4749F, KFB 6B8<F9?P 8B?:9A 
CBEFBSAAB >BAFDB?<DB64FP 86<:9A<9 FD4AECBDFAB7B ED98EF64. 
○ �9DAB 
○ !969DAB 
44. �<84D <ECB?P;G9F ?4;9DAB9 <;?GK9A<9 8?S CBEFDB9A<S 3D‑>4DFO B>DG:4RM9= ED98O. 
○ �9DAB 
○ !969DAB 
45. &9IAB?B7<S V2X CB;6B?S9F FD4AECBDFAO@ ED98EF64@ B5@9A<64FPES 84AAO@< FB?P>B E 
8DG7<@< &%. 
○ �9DAB 
○ !969DAB 
 

№ "F69F 
38 �9DAB 
39 !969DAB  (UDP A9 74D4AF<DG9F 8BEF46>G < CBDS8B>; QFB 89?49F TCP) 
40 !969DAB  (�BD@4?<;4J<S GEFD4AS9F <;5OFBKABEFP < 4AB@4?<<; 89ABD@4?<;4J<S 

CD<@9AS9FES BEB;A4AAB 8?S GE>BD9A<S KF9A<S) 
41 �9DAB 
42 !969DAB  (ДB>G@9AF4J<S >D<F<KA4 <@9AAB 8?S CG5?<KAOI < >DBEE->B@4A8AOI API, 

KFB5O D4;D45BFK<>< CBA<@4?<, >4> E A<@ D45BF4FP) 
43 !969DAB.(УDB69AP 5 CD98CB?4749F CB?AB9 BFEGFEF6<9 A9B5IB8<@BEF< 6@9L4F9?PEF6

4 K9?B69>4.) 
44 �9DAB. 
45 !969DAB. (V2X 6>?RK49F 6;4<@B89=EF6<9 E <AHD4EFDG>FGDB=, C9L9IB84@< < F. 8. (V2

V, V2I, V2P < 8D.)). 
 

Ч4EFP 4: 'EF4AB6<F9 EBBF69FEF6<9 
46. %BBFA9E<F9 HTTP-@9FB8 E 97B A4;A4K9A<9@ 6 REST API: 
1. GET 

2. POST 

3. PATCH 

4. DELETE 

�. +4EF<KAB9 B5AB6?9A<9 D9EGDE4 
�. #B?GK9A<9 84AAOI 
�. '84?9A<9 D9EGDE4 
�. %B;84A<9 AB6B7B D9EGDE4 

47. %BBFA9E<F9 HTTP->B8 E 97B ;A4K9A<9@: 
1. 200 

2. 401 

3. 404 

4. 503 

�. !946FBD<;B64A (FD95G9FES 4GF9AF<H<>4J<S) 
�. %9D6<E 6D9@9AAB A98BEFGC9A 

�. 'EC9LAO= BF69F 
�. $9EGDE A9 A4=89A 

48. %BBFA9E<F9 >B@CBA9AF CD<?B:9A<S E 97B HGA>J<9=: 
1. (4=? >BAH<7GD4J<< 

2. ORM-@B89?P 
3. Middleware 

4. �QL 

�. #DB@9:GFBKA4S B5D45BF>4 ;4CDBEB6 (?B7<DB64A<9, 
46FBD<;4J<S) 
�. )D4A9A<9 A4EFDB9> 6A9 <EIB8AB7B >B84 
�. �OEFDO= 8BEFGC > K4EFO@ 84AAO@ 59; ;4CDBE4 > �� 

�. #D98EF46?9A<9 F45?<JO �� 6 6<89 B5N9>F4 >B84 
49. %BBFA9E<F9 F<C BL<5>< E CD<@9DB@ 9ё B5D45BF><: 
1. "L<5>4 66B84-6O6B84 
2. "L<5>4 46FBD<;4J<< 

3. "L<5>4 64?<84J<< 84AAOI 
4. &4=@4GF E9F< 

�. �B;6D4F 401 Unauthorized, CD98?B:9A<9 CB6FBD<FP 6IB8 
�. #DB69D>4 HBD@4F4 email/F9?9HBA4 8B BFCD46>< ;4CDBE4 
�. try...catch CD< KF9A<< A9EGM9EF6GRM97B H4=?4 
�. retry E Q>ECBA9AJ<4?PAB= ;489D:>B= <?< 6B;6D4F 504 

50. %BBFA9E<F9 C4FF9DA E ;484K9=: 
1. Singleton �. "59EC9K9A<9 98<AEF69AAB7B Q>;9@C?SD4 >?4EE4 (A4CD., EB98<A9A<9 E 
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2. Factory 

3. Observer 

4. Repository 

��) 
�. �5EFD4>J<S 8BEFGC4 > 84AAO@, ;4@9A4 SQL-;4CDBEB6 @9FB84@< 

�. %B;84A<9 B5N9>FB6 59; G>4;4A<S >BA>D9FAB7B >?4EE4 
�. '698B@?9A<9 CB8C<EK<>B6 B5 <;@9A9A<< EBEFBSA<S 
 

 

 

 

51.&<CO >4DF < <I CD<@9A9A<9 6 �&% 

&<C >4DFO #D<@9A9A<9 6 4DI<F9>FGD9 �&% 

1. 2D-69>FBDA4S >4DF4 (Open

StreetMap) 

2. 3D->4DF4 B>DG:9A<S 
3. HD->4DF4 (High-Definition) 

�) &BKAB9 CB;<J<BA<DB64A<9 E FBKABEFPR 8B 10 E@, EB89
D:<F 84AAO9 B D4;@9F>9, ;A4>4I, E69FBHBD4I, 79B@9FD<< 8
BDB7 
�) !46<74J<S CB G?<J4@, CB<E> FBK9> <AF9D9E4 (POI), CBE
FDB9A<9 B5M97B @4DLDGF4 
�) �<;G4?PA4S ?B>4?<;4J<S CB CD<;A4>4@ @9EFABEF< (;84
A<S, 89D96PS, EFB?5O) 

 

№ "F69F 
46 1-�, 2-�, 3-�, 4-� 

47 1-�, 2-�, 3-�, 4-� 

48 1-�, 2-�, 3-�, 4-� 

49 1-�, 2-�, 3-�, 4-� 

50 1-�, 2-�, 3-�, 4-� 

51 1-�, 2-�, 3-� 

 

Ч4EFP 5: 'EF4AB6<F9 CD46<?PAGR CBE?98B64F9?PABEFP 
52. 1F4CO B5D45BF>< HTTP-;4CDBE4 E9D69DB@: 
1. �OCB?A9A<9 5<;A9E-?B7<>< 
2. #D<ё@ < C4DE<A7 ;4CDBE4 
3. �4?<84J<S < 4GF9AF<H<>4J<S 
4. (BD@<DB64A<9 < BFCD46>4 BF69F4 
5. "5D4M9A<9 > �� / 6A9LA<@ API 
53. �<;A9AAO= J<>? >?<9AF-E9D69DAB7B EB98<A9A<S: 
1. 'EF4AB6>4 EB98<A9A<S (TCP handshake) 
2. #9D984K4 84AAOI 
3. �4>DOF<9 EB98<A9A<S 
4. �GF9AF<H<>4J<S >?<9AF4 
5. "5D45BF>4 BL<5B> < 6BEEF4AB6?9A<9 
54. "5D45BF>4 EB5OF<S A4:4F<S >ABC>< 6 GUI: 
1. #B?P;B64F9?P >?<>49F @OLPR 

2. %<EF9@4 79A9D<DG9F EB5OF<9 Click 

3. "5D45BFK<> (callback) CD<A<@49F EB5OF<9 
4. �OCB?AS9FES 5<;A9E-?B7<>4 
5. "5AB6?S9FES EBEFBSA<9 <AF9DH9=E4 
55. 1F4CO CB8>?RK9A<S > 54;9 84AAOI K9D9; ORM: 
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1. !4EFDB=>4 EFDB>< CB8>?RK9A<S 6 >BAH<79 
2. �A<J<4?<;4J<S >BAF9>EF4/CB8>?RK9A<S 
3. (BD@<DB64A<9 ;4CDBE4 K9D9; @9FB8O @B89?< 

4. ORM FD4AE?<DG9F ;4CDBE 6 SQL < 6OCB?AS9F 97B 
5. #B?GK9A<9 < @4CC<A7 D9;G?PF4FB6 6 B5N9>FO 

56. ,47< 59;BC4EAB= B5D45BF>< <E>?RK9A<S: 
1. #BCOF>4 6OCB?A9A<S D<E>B64AAB= BC9D4J<< (try) 

2. #9D9I64F >BA>D9FAB7B F<C4 BL<5>< (catch) 

3. �B7<DB64A<9 89F4?9= 8?S D4;D45BFK<>B6 
4. �B;6D4F 59;BC4EAB7B fallback <?< CBASFAB7B EBB5M9A<S >?<9AFG 
5. "K<EF>4 D9EGDEB6 (finally) 

57. $4ECB?B:<F9 QF4CO B5D45BF>< 84AAOI E9AEBD4@< 6 CD46<?PAB= CBE?98B64F9?PABEF<: 
1. �?4EE<H<>4J<S < <89AF<H<>4J<S B5N9>FB6 (C9L9IB8O, @4L<AO, ;A4><) 
2. %?<SA<9 84AAOI E D4;AOI 84FK<>B6 (sensor fusion) 

3. (<?PFD4J<S < CD9864D<F9?PA4S B5D45BF>4 EODOI 84AAOI 
4. %5BD EODOI 84AAOI E 84FK<>B6 (?<84D, D484D, >4@9DO) 
5. #9D984K4 B5D45BF4AAB= <AHBD@4J<< 6 @B8G?P C?4A<DB64A<S 
58.$4ECB?B:<F9 QF4CO 6 CBDS8>9 <I 6OCB?A9A<S: 
1. �BDD9>F<DB6>4 CB;<J<< A4 BEAB69 84AAOI INS < B8B@9FD<< 
2. %BCBEF46?9A<9 84AAOI E HD->4DFB= 8?S GFBKA9A<S CB;<J<< 
3. #B?GK9A<9 84AAOI GNSS (GPS/��"!�%%) 
4. #BEFDB9A<9 ?B>4?PAB= >4DFO B>DG:9A<S E CB@BMPR SLAM (CD< BFEGFEF6<< HD->4DF) 
5. "CD989?9A<9 FBKAB7B @9EFBCB?B:9A<S E E4AF<@9FDB6B= FBKABEFPR 

 

 

№ #D46<?PAO= CBDS8B> 
52 2 → 3 → 5 → 1 → 4 

53 1 → 4 → 2 → 5 → 3 

54 1 → 2 → 3 → 4 → 5 

55 1 → 2 → 3 → 4 → 5 

56 1 → 2 → 4 → 5 → 3 (?B7<DB64A<9 @B:9F 5OFP 6 catch, CBDS8B> 1-

2-3-4-5 8BCGEF<@, AB >?RK96B9: C9D9I64F → ?B7 → BF69F >?<9AFG 
→ BK<EF>4) 

57 5 → 3 → 2 → 1 → 4 

58 2 → 3 → 5 → 1 → 4 

 

Ч4EFP 6: �469DL9A<9 GF69D:89A<S / &9D@<AB?B7<S 
59. �DI<F9>FGDAO= EF<?P REST BEAB64A A4 <ECB?P;B64A<< EF4A84DFAOI HTTP-@9FB8B6, 
stateless-EB98<A9A<= < D45BF9 E & 
4) D9EGDE4@<, 8BEFGCAO@< K9D9; URI  
5) 86B<KAO@< CBFB>4@< 

6) ;4>DOFO@< EB>9F4@< 

7) CDBCD<9F4DAO@< CDBFB>B?4@< 

60. async/await 6 CDB7D4@@<DB64A<< CD<@9AS9FES 8?S & 
4) 5?B><DB6>< 6E9I CBFB>B6 8B ;469DL9A<S BC9D4J<< 

5) 6OCB?A9A<S 8B?7<I BC9D4J<= (E9FP, 8<E>) 59; 5?B><DB6>< BEAB6AB7B CBFB>4 UI  
6) GE>BD9A<S @4F9@4F<K9E><I 6OK<E?9A<= A4 CPU 

7) L<HDB64A<S 84AAOI 6 C4@SF< 

61. �A>4CEG?SJ<S 6 >B89 D94?<;G9FES K9D9; @B8<H<>4FBDO 8BEFGC4 (private, protected, public) < 
CB;6B?S9F & 
4) BF>DOFP 6E9 CB?S 8?S CDS@B7B <;@9A9A<S <;6A9 
5) 46FB@4F<K9E>< 79A9D<DB64FP 8B>G@9AF4J<R 
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6) ;4CD9F<FP EB;84A<9 B5N9>FB6 >?4EE4 
7) E>DOFP 6AGFD9AA99 EBEFBSA<9 B5N9>F4 < CD98BEF46<FP >BAFDB?<DG9@O= 8BEFGC K9D9; @9FB8O  
62. &B>9A 46FBD<;4J<< 6 API C9D984ёFES 6 ;47B?B6>9 & 
4) Content-Type 

5) Authorization: Bearer <token>  

6) User-Agent 

7) Accept-Language 

63. %B>9F (socket) 6 E9F96B@ CDB7D4@@<DB64A<< CD98EF46?S9F EB5B= & 
4) 7D4H<K9E><= Q?9@9AF <AF9DH9=E4 
5) H4=? >BAH<7GD4J<< E9D69D4 
6) >BA9KAGR FBK>G 86GA4CD46?9AAB7B E9F96B7B EB98<A9A<S, <89AF<H<J<DG9@GR IP < CBDFB@ 7) 
;4L<HDB64AAO= 4DI<6 84AAOI 
64.'DB69AP 46FBAB@ABEF< 5 CB >?4EE<H<>4J<< SAE B;A4K49F: 
4) K4EF<KAGR 46FB@4F<;4J<R E CBEFBSAAO@ >BAFDB?9@ 6B8<F9?S; 
5) 46FB@4F<;4J<R BF89?PAOI HGA>J<= (>DG<;‑>BAFDB?P); 
6) CB?AGR 46FB@4F<;4J<R 59; GK4EF<S K9?B69>4 6 ?R5OI GE?B6<SI; 
7) 6B;@B:ABEFP 46FB@4F<K9E>B7B FBD@B:9A<S CD< G7DB;9 EFB?>AB69A<S. 
65. HD‑>4DFO 8?S �&% 4 QFB: 
4) >4DFO A<;>B7B D4;D9L9A<S 8?S B5M97B BD<9AF<DB64A<S; 
5) 6OEB>B89F4?<;<DB64AAO9 >4DFO E FBKABEFPR 8B E4AF<@9FDB6, EB89D:4M<9 84AAO9 B D4;@9F>9, 
;A4>4I < 79B@9FD<< 8BDB7; 
6) >4DFO, B5AB6?S9@O9 FB?P>B D4; 6 7B8; 
7) >4DFO, CD98A4;A4K9AAO9 <E>?RK<F9?PAB 8?S C9L9IB8B6. 
 

№ #D46<?PAO= CBDS8B> 
59 4 
60 5 
61 7 
62 5 
63 6 
64 4 
65 7 

 

CB  ��.03.03 %BCDB6B:89A<9 <AHBD@4J<BAAOI E<EF9@ 

Ч4EFP 1: �O59D<F9 "��! CD46<?PAO= BF69F 

1. "EAB6A4S J9?P EBCDB6B:89A<S <AHBD@4J<BAAB= E<EF9@O 3 QFB & 
4) A4C<E4A<9 AB6B7B >B84 8?S D4EL<D9A<S HGA>J<BA4?4 
5) CB889D:4A<9 D45BFBECBEB5ABEF<, 4>FG4?PABEF< < 59;BC4EABEF< E<EF9@O 6 F9K9A<9 6E97B 
:<;A9AAB7B J<>?4 
6) B8AB>D4FA4S GEF4AB6>4 #" A4 E9D69D 
7) B5GK9A<9 CB?P;B64F9?9= C9D98 ;4CGE>B@ CDB9>F4 
2. !4 >4>B@ QF4C9 66B84 E<EF9@O 6 Q>EC?G4F4J<R CDB6B8<FES H<A4?PAB9 F9EF<DB64A<9 < 
CB87BFB6>4 CB?P;B64F9?9=? 
4) "COFA4S Q>EC?G4F4J<S 
5) #D98CDB9>FAB9 B5E?98B64A<9 
6) #DB@OL?9AA4S Q>EC?G4F4J<S 
7) �O6B8 <; Q>EC?G4F4J<< 

3.  BA<FBD<A7 D45BFBECBEB5ABEF< >B@CBA9AFB6 �% CB;6B?S9F & 
4) 46FB@4F<K9E>< C<E4FP >B8 8?S <ECD46?9A<S 547B6 
5) E6B96D9@9AAB 6OS6?SFP BF>?BA9A<S 6 D45BF9 < CD98BF6D4M4FP E5B< 8B <I 6?<SA<S A4 
CB?P;B64F9?9= 
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6) ;4@9ASFP 4CC4D4FAB9 B59EC9K9A<9 59; BEF4AB6>< E<EF9@O 

7) L<HDB64FP 6E9 84AAO9 6 D94?PAB@ 6D9@9A< 

4. �484K4 1-= ?<A<< CB889D:>< (Help Desk) 3 QFB & 
4) <ECD46?9A<9 >D<F<K9E><I BL<5B> 6 <EIB8AB@ >B89 
5) CDB9>F<DB64A<9 4DI<F9>FGDO AB6B= E<EF9@O 

6) C9D6<KAO= CD<ё@ B5D4M9A<=, D97<EFD4J<S <AJ<89AFB6 < D9L9A<9 F<CB6OI CDB5?9@ 

7) CDB6989A<9 A47DG;BKAB7B F9EF<DB64A<S 
5. �B>G@9AF4J<S CB EBCDB6B:89A<R 8B?:A4 B5AB6?SFPES & 
4) FB?P>B CD< 6O6B89 E<EF9@O <; Q>EC?G4F4J<< 

5) FB?P>B CB ;4CDBEG 4G8<FBD4 
6) D4; 6 5 ?9F CB 7D4H<>G 
7) CD< >4:8B@ <;@9A9A<< >BAH<7GD4J<<, CDBJ98GD <?< EBEF464 >B@CBA9AFB6 
6. �AJ<89AF 6 CDBJ9EE9 EBCDB6B:89A<S 3 QFB & 
4) C?4AB6B9 B5AB6?9A<9 69DE<< #" 

5) A9;4C?4A<DB64AAB9 CD9DO64A<9 <?< GIG8L9A<9 >4K9EF64 GE?G7< �%  
6) ;4CDBE A4 EB;84A<9 AB6B= GKёFAB= ;4C<E< 

7) 8B>G@9AF E BC<E4A<9@ 4DI<F9>FGDO 

7.  B89?P ITIL 6 GCD46?9A<< �&-GE?G74@< HB>GE<DG9FES A4 & 
4) EF4A84DF<;4J<< CDBJ9EEB6 CD98BEF46?9A<S GE?G7 < A9CD9DO6AB@ G?GKL9A<<  
5) A4C<E4A<< >B84 A4 >BA>D9FAOI S;O>4I CDB7D4@@<DB64A<S 
6) ;4@9A9 6E9I E9D69DB6 A4 B5?4KAO9 D9L9A<S 
7) 46FB@4F<K9E>B@ G84?9A<< EF4DOI ?B7B6 
8. «">AB B5E?G:<64A<S» CD< C?4A<DB64A<< B5AB6?9A<= 3 QFB & 
4) C9D<B8, >B784 E<EF9@4 D45BF49F 6 F9EFB6B@ D9:<@9 
5) ;4D4A99 EB7?4EB64AAB9 6D9@S 8?S CDB6989A<S D45BF E @<A<@4?PAO@ 6?<SA<9@ A4 CB?P;B64F9?9=  
6) 6D9@S, BF698ёAAB9 A4 B5GK9A<9 AB6OI EBFDG8A<>B6 
7) <AF9D64? 8?S D9;9D6AB7B >BC<DB64A<S 59; BEF4AB6>< �� 

9. %FD4F97<S CB?AB7B D9;9D6AB7B >BC<DB64A<S (full backup) CB8D4;G@9649F & 
4) >BC<DB64A<9 FB?P>B <;@9AёAAOI 84AAOI E @B@9AF4 CBE?98A97B 5Q>4C4 
5) EBID4A9A<9 FB?P>B >BAH<7GD4J<BAAOI H4=?B6 
6) >BC<DB64A<9 6E9= 54;O 84AAOI <?< E<EF9@O J9?<>B@ A4 @B@9AF EB;84A<S >BC<< 

7) 4DI<6<DB64A<9 ?B7B6 ;4 CBE?98A<= K4E 
10. #?4A 6BEEF4AB6?9A<S CBE?9 >4F4EFDBH (DRP) BF?<K49FES BF B5OKAB7B 5Q>4C4 F9@, KFB & 
4) BC<EO649F CBL47B6O9 89=EF6<S CB 6BEEF4AB6?9A<R 6E9= <AHD4EFDG>FGDO 6 464D<=AB= E<FG4J<< 

5) EB89D:<F FB?P>B EC<EB> C4DB?9= 48@<A<EFD4FBDB6 
6) <ECB?P;G9FES FB?P>B 8?S F9EF<DB64A<S CDB<;6B8<F9?PABEF< 
7) ;4@9AS9F A9B5IB8<@BEFP 6 @BA<FBD<A79 
11. �GDA4?<DB64A<9 (?B7<DB64A<9) 6 �% A9B5IB8<@B 8?S & 
4) GE>BD9A<S 6OCB?A9A<S ;4CDBEB6 > 54;9 84AAOI 
5) 4A4?<;4 <AJ<89AFB6, 4G8<F4 59;BC4EABEF< < BFE?9:<64A<S 89=EF6<= CB?P;B64F9?9= 

6) 46FB@4F<K9E>B7B EB;84A<S D9;9D6AOI >BC<= 

7) L<HDB64A<S E9F96B7B FD4H<>4 
12. %B7?4L9A<9 B5 GDB6A9 B5E?G:<64A<S (SLA) BCD989?S9F & 
4) ;4DC?4FG EBFDG8A<>B6 E?G:5O CB889D:>< 

5) EC<EB> ;4CD9MёAAOI > <ECB?P;B64A<R CDB7D4@@ 

6) J9?96O9 @9FD<>< 8BEFGCABEF<, 6D9@9A< D94>J<< < GEFD4A9A<S <AJ<89AFB6 
7) 7D4H<> BFCGE>B6 F9IA<K9E><I EC9J<4?<EFB6 
13. 'KёF CDB7D4@@AOI < 4CC4D4FAOI D9EGDEB6 698ёFES 8?S & 
4) G69?<K9A<S A47DG;>< A4 E9D69DO 

5) >BAFDB?S ?<J9A;<=, C?4A<DB64A<S ;4>GCB> < 8<47ABEF<>< CDB5?9@ 

6) 46FB@4F<K9E>B7B G84?9A<S A9<ECB?P;G9@OI H4=?B6 
7) ;4@9AO BC9D4J<BAAB= E<EF9@O A4 6E9I G;?4I 
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14. 'CD46?9A<9 >BAH<7GD4J<S@< (CMDB) CB;6B?S9F & 
4) ID4A<FP FB?P>B <EIB8AO= >B8 CD<?B:9A<= 

5) L<HDB64FP >BAH<7GD4J<BAAO9 H4=?O 

6) 46FB@4F<K9E>< F9EF<DB64FP CB?P;B64F9?PE><= <AF9DH9=E 
7) BFE?9:<64FP 6;4<@BE6S;< >B@CBA9AFB6, <I 69DE<< < <EFBD<R <;@9A9A<= 

15. &9IA<K9E><= C4ECBDF E<EF9@O 8B?:9A EB89D:4FP & 
4) FB?P>B >BAF4>FAO9 84AAO9 D4;D45BFK<>B6 
5) 4DI<F9>FGDG, ;46<E<@BEF<, CDBJ98GDO 6BEEF4AB6?9A<S < D97?4@9AFO B5E?G:<64A<S 
6) EC<EB> ?<KAOI CD98CBKF9A<= 48@<A<EFD4FBDB6 
7) <EIB8AO= >B8 6E9I @B8G?9= 

16. �BAFDB?P ?<J9A;<= #" 64:9A 8?S & 
4) G69?<K9A<S E>BDBEF< >B@C<?SJ<< 

5) EB5?R89A<S ;4>BAB84F9?PEF64 < <;59:4A<S RD<8<K9E><I D<E>B6 
6) 46FB@4F<K9E>B7B B5AB6?9A<S 6E9I CDB7D4@@ 

7) BF>?RK9A<S 4AF<6<DGEAB= ;4M<FO 

17. $97?4@9AF B5D45BF>< <AJ<89AFB6 BC<EO649F & 
4) QF4CO D97<EFD4J<<, >?4EE<H<>4J<<, QE>4?4J<< < ;4>DOF<S <AJ<89AFB6  
5) CBDS8B> A4C<E4A<S AB6B7B HGA>J<BA4?4 
6) CDBJ98GDG G6B?PA9A<S EBFDG8A<>B6 CB889D:>< 

7) CD46<?4 6O5BD4 J69FB6B= EI9@O <AF9DH9=E4 
18.  <7D4J<S 84AAOI CD< B5AB6?9A<< E<EF9@O FD95G9F & 
4) CB?AB7B G84?9A<S EF4DOI 84AAOI C9D98 C9D9ABEB@ 

5) CD9864D<F9?PAB7B 5Q>4C4, 64?<84J<< J9?BEFABEF< < C?4A4 BF>4F4 A4 E?GK4= BL<5B> 
6) BF>?RK9A<S 6E9I CB?P;B64F9?9= A4 A9BCD989?ёAAO= EDB> 
7) <;@9A9A<S S;O>4 CDB7D4@@<DB64A<S E9D69DAB= K4EF< 

19. #B87BFB6>4 E<EF9@O > @4ELF45<DB64A<R 6>?RK49F & 
4) G84?9A<9 6E9I <A89>EB6 6 54;9 84AAOI 8?S GE>BD9A<S ;4C<E< 

5) CDB9>F<DB64A<9 7BD<;BAF4?PAB7B/69DF<>4?PAB7B @4ELF45<DB64A<S < 54?4AE<DB6>< A47DG;>< 

6) BF>4; BF D9;9D6AB7B >BC<DB64A<S 8?S Q>BAB@<< @9EF4 
7) <ECB?P;B64A<9 FB?P>B B8AB7B E9D69D4 8?S 6E9I >B@CBA9AFB6 
20. "5GK9A<9 CB?P;B64F9?9= 6 CDBJ9EE9 EBCDB6B:89A<S AG:AB 8?S & 
4) EA<:9A<S A47DG;>< A4 E?G:5G CB889D:>< < CB6OL9A<S QHH9>F<6ABEF< <ECB?P;B64A<S E<EF9@O 

5) G69?<K9A<S >B?<K9EF64 547-D9CBDFB6 
6) ;4@9AO 8B>G@9AF4J<< GEFAO@< <AEFDG>J<S@< 

7) BF>?RK9A<S HGA>J<< E4@BCB@BM< 6 <AF9DH9=E9 
 

№ "F69F № "F69F 
1 5 11 5 
2 4 12 6 
3 5 13 5 
4 6 14 7 
5 7 15 5 
6 5 16 5 
7 4 17 4 
8 5 18 5 
9 6 19 5 
10 4 20 4 

 

Ч4EFP 2: �O59D<F9 !�%�"�Ь�" CD46<?PAOI BF69FB6 
21. �4><9 6<8O F9EF<DB64A<S CD<@9ASRFES 6 CDBJ9EE9 EBCDB6B:89A<S �%? (6O59D<F9 3) 
 4)  B8G?PAB9 (CDB69D>4 BF89?PAOI HGA>J<=)  
 5) �AF97D4J<BAAB9 (6;4<@B89=EF6<9 >B@CBA9AFB6)  
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 6) %<EF9@AB9 (CDB69D>4 6E9= E<EF9@O J9?<>B@)  
 7)  4D>9F<A7B6B9 (4A4?<; >BA>GD9AFB6) 
 8) (<A4AEB6B9 (D4EKёF 5R8:9F4) 
22. �6FB@4F<;4J<S F9EF<DB64A<S J9?9EBB5D4;A4 8?S & (6O59D<F9 3) 
 4) $97D9EE<BAAB7B F9EF<DB64A<S CBE?9 >4:8B7B B5AB6?9A<S  
 5) #DB69D>< >D<F<KAOI 5<;A9E-EJ9A4D<96 (smoke-F9EFO)  
 6) API-F9EF<DB64A<S < 64?<84J<< BF69FB6  
 7) &9EF<DB64A<S G8B5EF64 <AF9DH9=E4 (UX) 7?4;4@< CB?P;B64F9?S 
 8) "J9A>< >D94F<6ABEF< 8<;4=A4 
23. &9EF-C?4A 8B?:9A EB89D:4FP & (6O59D<F9 3) 
 4) *9?< < B5?4EFP F9EF<DB64A<S  
 5) $9EGDEO, EDB>< < BF69FEF69AAOI  
 6) �D<F9D<< A4K4?4 < ;469DL9A<S F9EF<DB64A<S  
 7) �EIB8AO= >B8 6E9I @B8G?9= 

 8) �<KAO9 84AAO9 F9EF<DB6M<>B6 
24. "FKёF B F9EF<DB64A<< 6>?RK49F & (6O59D<F9 3) 
 4) �B?<K9EF6B 6OCB?A9AAOI/CDB64?9AAOI F9EF->9=EB6  
 5) �?4EE<H<>4J<R A4=89AAOI 89H9>FB6 CB >D<F<KABEF<  
 6) $9>B@9A84J<< CB 6OCGE>G <?< 8BD45BF>9  
 7) #4DB?< BF F9EFB6OI ED98 
 8) �D4H<> BFCGE>B6 >B@4A8O 

25. CI/CD (Continuous Integration/Delivery) 6 CB889D:>9 �% CB;6B?S9F & (6O59D<F9 3) 
 4) �6FB@4F<K9E>< ;4CGE>4FP F9EFO CD< >4:8B@ >B@@<F9  
 5) �OEFDB < 59;BC4EAB 8BEF46?SFP B5AB6?9A<S 6 CDB84>L9A  
 6) %A<:4FP D<E> K9?B69K9E>B= BL<5>< CD< D4;6ёDFO64A<<  
 7) #B?ABEFPR BF>4;4FPES BF DGKAB7B F9EF<DB64A<S 
 8) '69?<K<64FP 6D9@S CDBEFBS CD< B5AB6?9A<SI 
26. &9EF<DB64A<9 59;BC4EABEF< (Security Testing) A4CD46?9AB A4 6OS6?9A<9 & (6O59D<F9 3) 
 4) 'S;6<@BEF9= > <AN9>J<S@ (SQL, XSS)  
 5) !959;BC4EAOI >BAH<7GD4J<= < CD46 8BEFGC4  
 6) 'F9K9> KG6EF6<F9?PAOI 84AAOI 6 ?B74I <?< BF69F4I  
 7) !9G8B5AB7B D4ECB?B:9A<S >ABCB> 6 <AF9DH9=E9 
 8)  98?9AAB= ;47DG;>< <;B5D4:9A<= 

27. !47DG;BKAB9 F9EF<DB64A<9 BF?<K49FES BF EFD9EE-F9EF<DB64A<S F9@, KFB & (6O59D<F9 2) 
 4) !47DG;BKAB9 CDB69DS9F D45BFG CD< B:<849@B@ C<>9 CB?P;B64F9?9=  
 5) %FD9EE-F9EF<DB64A<9 A47DG:49F E<EF9@G E69DI CD989?4 8?S BCD989?9A<S FBK>< BF>4;4  
 6) !47DG;BKAB9 CDB6B8<FES FB?P>B A4 F9EFB6OI 84AAOI 
 7) %FD9EE-F9EF<DB64A<9 A9 FD95G9F @BA<FBD<A74 @9FD<> 
 8) "54 6<84 <89AF<KAO < CDB6B8SFES B8AB6D9@9AAB 
28. �AEFDG@9AFO GCD46?9A<S F9EF<DB64A<9@ (Jira, TestRail, Zephyr) CB@B74RF & (6O59D<F9 
3) 
 4) �9EF< D99EFD F9EF->9=EB6 < <I EF4FGEB6  
 5) %6S;O64FP 89H9>FO E FD95B64A<S@< < ;484K4@<  
 6) (BD@<DB64FP BFKёFO < @9FD<>< >4K9EF64  
 7) �6FB@4F<K9E>< C<E4FP >B8 8?S <ECD46?9A<S 547B6 
 8) �4@9ASFP :<6OI F9EF<DB6M<>B6 
29. "5D4FA4S EB6@9EF<@BEFP CD< B5AB6?9A<SI B;A4K49F, KFB & (6O59D<F9 2) 
 4) !B64S 69DE<S E<EF9@O >BDD9>FAB D45BF49F EB EF4DO@< >?<9AF4@</<AF9DH9=E4@<  
 5) %F4DO9 84AAO9 < HBD@4FO CB889D:<64RFES CBE?9 @<7D4J<<  
 6) #B?P;B64F9?< B5S;4AO B5AB6?SFP E6B< GEFDB=EF64 B8AB6D9@9AAB E E9D69DB@ 

 7) �E9 CD98O8GM<9 69DE<< G84?SRFES ED4;G CBE?9 D9?<;4 
 8) &9EF<DB64A<9 CDB6B8<FES FB?P>B A4 AB6B= HGA>J<BA4?PABEF< 
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30. 'CD46?9A<9 <;@9A9A<S@< (Change Management) 6>?RK49F & (6O59D<F9 3) 
 4) (BD@4?PAGR ;4S6>G A4 <;@9A9A<9 E B5BEAB64A<9@ < BJ9A>B= D<E>B6  
 5) %B7?4EB64A<9 6 CAB (Change Advisory Board) 8?S >D<F<KAOI <;@9A9A<=  
 6) #?4A 6A98D9A<S, F9EF<DB64A<S < BF>4F4  
 7) �6FB@4F<K9E>B9 CD<@9A9A<9 6E9I <;@9A9A<= 59; CDB69D>< 

 8) �7ABD<DB64A<9 6?<SA<S A4 CB?P;B64F9?9= 

 

№ #D46<?PAO9 64D<4AFO 
21 4, 5, 6 
22 4, 5, 6 
23 4, 5, 6 
24 4, 5, 6 
25 4, 5, 6 
26 4, 5, 6 
27 4, 5, 6 
28 4, 5 

29 4, 5, 6 
30 4, 5 

 

Ч4EFP 3: �9DAB / !969DAB 
31. #D<ё@BKAB9 F9EF<DB64A<9 (UAT) CDB6B8<FES ;4>4;K<>B@ <?< >BA9KAO@< 
CB?P;B64F9?S@< C9D98 66B8B@ E<EF9@O 6 Q>EC?G4F4J<R. 
○ �9DAB  
○ !969DAB 
32. $GKAB9 D97D9EE<BAAB9 F9EF<DB64A<9 6E9784 QHH9>F<6A99 46FB@4F<;<DB64AAB7B, CBFB@G 
KFB K9?B69> A4IB8<F 5B?PL9 BL<5B>. 
○ �9DAB 
○ !969DAB  (�6FB@4F<;4J<S 5OEFD99, CB6FBDS9@99 < A48ё:A99 8?S D97D9EE4; DGKAB9 
F9EF<DB64A<9 ?GKL9 8?S <EE?98B64F9?PE><I < UX-CDB69DB>) 
33. �B7<DB64A<9 A4 GDB6A9 DEBUG D9>B@9A8G9FES 8?S D45BK97B (CDB84>L9A) E9D69D4, F4> 
>4> CB@B749F 5OEFD99 A4IB8<FP BL<5><. 
○ �9DAB 
○ !969DAB  (УDB69AP DEBUG EB;84ёF B7DB@AO= B5Nё@ ?B7B6, EA<:49F CDB<;6B8<F9?PABEFP < 
@B:9F EB89D:4FP KG6EF6<F9?PAO9 84AAO9; 6 CDB84>L9A9 <ECB?P;GRF INFO/WARNING/ERROR) 
34. DevOps-CD4>F<>< 6 EBCDB6B:89A<< B5N98<ASRF D4;D45BF>G < Q>EC?G4F4J<R 8?S 
GE>BD9A<S 8BEF46>< B5AB6?9A<= < CB6OL9A<S EF45<?PABEF<. 
○ �9DAB  
○ !969DAB 
35. SLA @B:9F 6>?RK4FP LFD4HAO9 E4A>J<< 8?S CBEF46M<>4 GE?G7 CD< E<EF9@4F<K9E>B@ 
A4DGL9A<< EB7?4EB64AAOI @9FD<>. 
○ �9DAB  
○ !969DAB 
 

№ "F69F 
31 �9DAB 
32 !969DAB  (�6FB@4F<;4J<S 5OEFD99, CB6FBDS9@99 < A48ё:A99 8?S D97D9EE4; DGKAB9 

F9EF<DB64A<9 ?GKL9 8?S <EE?98B64F9?PE><I < UX-CDB69DB>) 
33 !969DAB  (УDB69AP DEBUG EB;84ёF B7DB@AO= B5Nё@ ?B7B6, EA<:49F 

CDB<;6B8<F9?PABEFP < @B:9F EB89D:4FP KG6EF6<F9?PAO9 84AAO9; 6 CDB84>L9A9 
<ECB?P;GRF INFO/WARNING/ERROR) 

34 �9DAB 
35 �9DAB 
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Ч4EFP 4: 'EF4AB6<F9 EBBF69FEF6<9 
36. %BBFA9E<F9 GDB69AP CB889D:>< E 97B ;484K4@<: 
1. 1-S ?<A<S (Help Desk) 

2. 2-S ?<A<S (Technical Support) 

3. 3-S ?<A<S (Expert/Development) 

�. �?G5B><= 4A4?<;, <ECD46?9A<9 >B84, D45BF4 E 69A8BD4@< 

�. #9D6<KAO= CD<ё@, D97<EFD4J<S, D9L9A<9 F<CB6OI 
6BCDBEB6 
�. �<47ABEF<>4, 6BECDB<;6989A<9, D9L9A<9 E?B:AOI 
<AJ<89AFB6 

37. %BBFA9E<F9 F<C 5Q>4C4 E I4D4>F9D<EF<>B=: 
1. #B?AO= (Full) 
2. �A>D9@9AF4?PAO= 
3. �<HH9D9AJ<4?PAO= 

�. �BC<DG9F <;@9A9A<S E @B@9AF4 CBE?98A97B CB?AB7B 5Q>4C4 
�. �BC<DG9F 6ER E<EF9@G/�� J9?<>B@ 

�. �BC<DG9F <;@9A9A<S E @B@9AF4 CBE?98A97B 5Q>4C4 ?R5B7B 
F<C4 

38. %BBFA9E<F9 6<8 F9EF<DB64A<S E J9?PR: 
1.  B8G?PAB9 
2. �AF97D4J<BAAB9 
3. %<EF9@AB9 
4. #D<ё@BKAB9 

�. #DB69D>4 6;4<@B89=EF6<S >B@CBA9AFB6 @9:8G EB5B= 

�. #DB69D>4 EBBF69FEF6<S E<EF9@O FD95B64A<S@ ;4>4;K<>4 
�. &9EF<DB64A<9 <;B?<DB64AAB= HGA>J<< <?< >?4EE4 
�. #DB69D>4 D45BFO 6E9= E<EF9@O 6 GE?B6<SI, 5?<;><I > 
CDB84>L9AG 

39. %BBFA9E<F9 @9FD<>G SLA E 9ё ;A4K9A<9@: 
1. �BEFGCABEFP 99.9% 

2. �D9@S D94>J<< ≤ 15 @<A 

3. �D9@S GEFD4A9A<S ≤ 4 K4E4 
4. #BF9DS 84AAOI (RPO) ≤ 5 

@<A 
 

�.  4>E<@4?PAB 8BCGEF<@B9 6D9@S BF D97<EFD4J<< <AJ<89AF4 
8B A4K4?4 D45BFO 

�. �BCGEF<@O= B5Nё@ 84AAOI, >BFBDO9 @B:AB CBF9DSFP CD< 
E5B9 
�. �BCGEF<@B9 6D9@S CDBEFBS 6 @9ESJ (~43 @<AGFO) 
�.  4>E<@4?PAB9 6D9@S A4 6BEEF4AB6?9A<9 
D45BFBECBEB5ABEF< 

40. %BBFA9E<F9 CDBJ9EE E 97B 4DF9H4>FB@: 
1. 'CD46?9A<9 <AJ<89AF4@< 

2. 'CD46?9A<9 <;@9A9A<S@< 

3. 'CD46?9A<9 
>BAH<7GD4J<S@< 

4. &9EF<DB64A<9 

�. �4S6>4 A4 <;@9A9A<9 (RFC), CDBFB>B? CAB 

�. &<>9F <AJ<89AF4, :GDA4? QE>4?4J<= 

�. CMDB, D99EFD >BAH<7GD4J<BAAOI 98<A<J 

�. &9EF-C?4A, BFKёF B 89H9>F4I, @4FD<J4 FD4EE<DB6>< 

 

№ "F69F 
36 1-�, 2-�, 3-�, 4-� 

37 1-�, 2-�, 3-�, 4-� 

38 1-�, 2-�, 3-�, 4-� 

39 1-�, 2-�, 3-� 

40 1-�, 2-�, 3-� 

 

Ч4EFP 5: 'EF4AB6<F9 CD46<?PAGR CBE?98B64F9?PABEFP 
41. 1F4CO B5D45BF>< <AJ<89AF4: 

1. $97<EFD4J<S < >?4EE<H<>4J<S 
2. �<47ABEF<>4 < D9L9A<9 
3. 1E>4?4J<S (CD< A9B5IB8<@BEF<) 
4. �4>DOF<9 < 8B>G@9AF<DB64A<9 
5. '698B@?9A<9 CB?P;B64F9?S 

42. �<;A9AAO= J<>? <;@9A9A<S (Change Management): 
1. #B84K4 ;4S6>< A4 <;@9A9A<9 (RFC) 
2. "J9A>4 D<E>B6 < C?4A<DB64A<9 
3. %B7?4EB64A<9 6 CAB (8?S >D<F<KAOI) 
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4. �A98D9A<9 6 F9EFB6B=/CDB84>L9A-ED989 
5. #BEF-D94?<;4J<BAAO= B5;BD < ;4>DOF<9 

43. #DBJ9EE 6BEEF4AB6?9A<S CBE?9 E5BS: 
1. "5A4DG:9A<9 <AJ<89AF4 < BCB69M9A<9 
2. "J9A>4 GM9D54 < 6O5BD FBK>< 6BEEF4AB6?9A<S 
3. #D<@9A9A<9 5Q>4CB6 < ?B7B6 6 CD46<?PAB@ CBDS8>9 
4. #DB69D>4 J9?BEFABEF< 84AAOI < HGA>J<BA4?PABEF< 

5. �B;6D4F E<EF9@O 6 CDB84>L9A < @BA<FBD<A7 
44. #B87BFB6>4 > 6OCGE>G B5AB6?9A<S: 

1. $4;D45BF>4 < @B8G?PAB9 F9EF<DB64A<9 
2. �AF97D4J<S < D97D9EE<BAAB9 F9EF<DB64A<9 
3. $4;6ёDFO64A<9 6 EF9=8:<A7-ED989 
4. #D<ё@BKAB9 F9EF<DB64A<9 (UAT) 
5. $4;6ёDFO64A<9 6 CDB84>L9A E C?4AB@ BF>4F4 

45. !4EFDB=>4 @BA<FBD<A74 >B@CBA9AF4 �%: 
1. "CD989?9A<9 >?RK96OI @9FD<> (*#, C4@SFP, BL<5><) 
2. �O5BD <AEFDG@9AF4 (Zabbix, Prometheus < 8D.) 
3. !4EFDB=>4 E5BD4, ID4A9A<S < 6<;G4?<;4J<< @9FD<> 
4. !4EFDB=>4 4?9DFB6 CD< CD96OL9A<< CBDB7B6 
5. $97G?SDAO= 4A4?<; < BCF<@<;4J<S CD46<? 

 

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

42 1 → 2 → 3 → 4 → 5 

43 1 → 2 → 3 → 4 → 5 

44 1 → 2 → 3 → 4 → 5 

45 1 → 2 → 3 → 4 → 5 

Ч4EFP 6: �469DL9A<9 GF69D:89A<S / &9D@<AB?B7<S 
46.  4FD<J4 FD4EE<DB6>< FD95B64A<= 6 EBCDB6B:89A<< E6S;O649F & 
4) ;4DC?4FG EBFDG8A<>B6 E >B?<K9EF6B@ ;4>DOFOI F<>9FB6 
5) FD95B64A<S E F9EF->9=E4@<, @B8G?S@< < <AJ<89AF4@< 8?S >BAFDB?S CB>DOF<S  
6) J69F4 <AF9DH9=E4 E CD98CBKF9A<S@< CB?P;B64F9?9= 

7) 69DE<< "% E @B89?S@< ABGF5G>B6 
47. %FD4F97<S «E<A97B-;9?ёAB7B» D4;6ёDFO64A<S (blue-green deployment) CB;6B?S9F & 
4) G69?<K<FP 6D9@S CDBEFBS CD< B5AB6?9A<< 

5) C9D9>?RK4FP FD4H<> @9:8G 86G@S <89AF<KAO@< ED984@< 8?S @<A<@<;4J<< D<E>4 < 5OEFDB7B 
BF>4F4  
6) <ECB?P;B64FP FB?P>B B8<A E9D69D 8?S 6E9I ;484K 
7) 46FB@4F<K9E>< G84?SFP EF4DO9 69DE<< #" 

48. �BAH<7GD4J<BAA4S 98<A<J4 (CI) 6 CMDB 3 QFB & 

4) ?R5B= >B@CBA9AF �% (E9D69D, #", 8B>G@9AF, ?<J9A;<S), CB8?9:4M<= GKёFG < GCD46?9A<R  
5) >B8 BL<5>< 6 ?B74I CD<?B:9A<S 
6) <89AF<H<>4FBD CB?P;B64F9?S 6 E<EF9@9 
7) 69DE<S 5D4G;9D4 >?<9AF4 
49. «Graceful shutdown» (>BDD9>FAB9 ;469DL9A<9) CDBJ9EE4 B;A4K49F & 
4) 464D<=AB9 ;469DL9A<9 E CBF9D9= 84AAOI 6 C4@SF< 

5) ;469DL9A<9 E EBID4A9A<9@ EBEFBSA<S, BE6B5B:89A<9@ D9EGDEB6 < ;4C<EPR 6 ?B7<  
6) CD<AG8<F9?PAGR BEF4AB6>G K9D9; 8<EC9FK9D ;484K 
7) C9D9;47DG;>G E9D69D4 59; CD98GCD9:89A<S 
50. $9FDBEC9>F<64 <AJ<89AF4 (Post-Incident Review) CDB6B8<FES 8?S & 
4) CB<E>4 6<AB64FB7B < A4?B:9A<S LFD4H4 
5) 46FB@4F<K9E>B7B ;4>DOF<S 6E9I F<>9FB6 
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6) 4A4?<;4 >BDA96OI CD<K<A, <;6?9K9A<S GDB>B6 < G?GKL9A<S CDBJ9EEB6 
7) G69?<K9A<S >B?<K9EF64 4?9DFB6 6 @BA<FBD<A79 
 

№ #D46<?PAO= CBDS8B> 
46 5 
47 5 
48 4 
49 5 
50 6 

 

�D<F9D<< BJ9A><: 
90-100 54??B6 «BF?<KAB» ;4E?G:<649F EFG89AF, CB>4;46L<= 6E9EFBDBAA99 E<EF9@4F<K9E>B9 

< 7?G5B>B9 ;A4A<9 GK95AB-CDB7D4@@AB7B @4F9D<4?4, G@9A<9 E6B5B8AB 6OCB?ASFP ;484A<S, 
CD98GE@BFD9AAO9 CDB7D4@@B=, GE6B<6L<= BEAB6AGR < ;A4>B@O= E 8BCB?A<F9?PAB= ?<F9D4FGDB=, 
D9>B@9A8B64AAB= CDB7D4@@B=; >4> CD46<?B, BJ9A>4 «BF?<KAB» 6OEF46?S9FES EFG89AF4@, 
GE6B<6L<@ 6;4<@BE6S;P BEAB6AOI CBASF<= @9:8<EJ<C?<A4DAB7B >GDE4 < <I ;A4K9A<9 8?S 
CD<B5D9F49@B= CDBH9EE<<, CDBS6<6L<@ F6BDK9E><9 ECBEB5ABEF< 6 CBA<@4A<<, <;?B:9A<< < 
<ECB?P;B64A<< GK95AB-CDB7D4@@AB7B @4F9D<4?4. 

80-90 54??B6 «IBDBLB» ;4E?G:<649F EFG89AF, B5A4DG:<6L<= CB?AB9 ;A4A<9 GK95AB-
CDB7D4@@AB7B @4F9D<4?4, GEC9LAB 6OCB?ASRM<= CD98GE@BFD9AAO9 6 CDB7D4@@9 ;484A<S, 
GE6B<6L<= BEAB6AGR ?<F9D4FGDG, D9>B@9A8B64AAGR 6 CDB7D4@@9; >4> CD46<?B, BJ9A>4 «IBDBLB» 
6OEF46?S9FES EFG89AF4@, CB>4;46L<@ E<EF9@4F<K9E><= I4D4>F9D ;A4A<= CB 8<EJ<C?<A9 < 
ECBEB5AO@ > <I E4@BEFBSF9?PAB@G CBCB?A9A<R < B5AB6?9A<R 6 IB89 84?PA9=L9= GK95AB= D45BFO 
< CDBH9EE<BA4?PAB= 89SF9?PABEF<. 

60-80 54??B6 «G8B6?9F6BD<F9?PAB» ;4E?G:<649F EFG89AF, B5A4DG:<6L<= ;A4A<S 
BEAB6AB7B GK95AB-CDB7D4@@AB7B @4F9D<4?4 6 B5N9@9, A9B5IB8<@B@ 8?S 84?PA9=L9= GK95O < 
CD98EFBSM9= D45BFO CB CDBH9EE<<, ECD46?SRM<=ES E 6OCB?A9A<9@ ;484A<=, CD98GE@BFD9AAOI 
CDB7D4@@B=, ;A4>B@O= E BEAB6AB= ?<F9D4FGDB=, D9>B@9A8B64AAB= CDB7D4@@B=; >4> CD46<?B, 
BJ9A>4 «G8B6?9F6BD<F9?PAB» 6OEF46?S9FES EFG89AF4@, 8BCGEF<6L<@ CB7D9LABEF< 6 BF69F9 A4 
;4K9F9, AB B5?484RM<@ A9B5IB8<@O@< ;A4A<S@< 8?S <I GEFD4A9A<S CB8 DG>B6B8EF6B@ 
CD9CB8464F9?S. 

 9A99 60 54??B6 «A9G8B6?9F6BD<F9?PAB» 6OEF46?S9FES EFG89AFG, B5A4DG:<6L9@G 
CDB5?9@O 6 ;A4A<SI BEAB6AB7B GK95AB-CDB7D4@@AB7B @4F9D<4?4, 8BCGEF<6L9@G CD<AJ<C<4?PAO9 
BL<5>< 6 6OCB?A9A<< CD98GE@BFD9AAOI CDB7D4@@B= ;484A<=; >4> CD46<?B, BJ9A>4 
«A9G8B6?9F6BD<F9?PAB» EF46<FES EFG89AF4@, >BFBDO9 A9 @B7GF CDB8B?:4FP B5GK9A<9 <?< 
CD<EFGC<FP > CDBH9EE<BA4?PAB= 89SF9?PABEF< CB B>BAK4A<< GK95AB7B ;46989A<S 59; 
8BCB?A<F9?PAOI ;4ASF<= CB EBBF69FEF6GRM9@G @9:8<EJ<C?<A4DAB@G >GDEG. 

 

�9=E-;484K< 

 

CB  ��.03.01 #DB9>F<DB64A<9 <AHBD@4J<BAAOI E<EF9@ 

�9=E 1. �OS6?9A<9 FD95B64A<= < 4A4?<; EF9=>IB?89DB6 
�BAF9>EF: �B??98: ;4CGE>49F E<EF9@G «'KёF CDB<;6B8EF69AAB= CD4>F<><». � CDBJ9EE 

6B6?9K9AO: EFG89AFO, DG>B6B8<F9?< CD4>F<>< BF >B??98:4, A4EF46A<>< BF >B@C4A<=-C4DFAёDB6, 
89>4A4F, IT-BF89?. %9=K4E BFKёFO E84RFES A4 5G@479, F9DSRFES, B5D454FO64RFES 6DGKAGR. 
�484A<9: 
1. %BEF46PF9 >4DFG ;4<AF9D9EB64AAOI EFBDBA < BC<L<F9 <I >?RK96O9 CBFD95ABEF<. 
2. �O59D<F9 CB B8AB@G @9FB8G E5BD4 FD95B64A<= 8?S >4:8B= 7DGCCO (<AF9D6PR, 
4A>9F<DB64A<9, A45?R89A<9, 4A4?<; 8B>G@9AFB6). "5BEAG=F9 6O5BD. 

3. %HBD@G?<DG=F9 3 HGA>J<BA4?PAOI < 2 A9HGA>J<BA4?PAOI FD95B64A<S. 
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�9=E 2.  B89?<DB64A<9 5<;A9E-CDBJ9EEB6 < 6<;G4?<;4J<S 
�BAF9>EF: &9>GM<= CDBJ9EE EB7?4EB64A<S BFKёF4 ;4A<@49F 537 8A9= <;-;4 DGKAB7B C9D9ABE4 
84AAOI < CBF9D< 8B>G@9AFB6. 
�484A<9: 

1. !4D<EG=F9 8<47D4@@G 4>F<6ABEF9= F9>GM97B CDBJ9EE4. 
2. �OS6<F9 G;><9 @9EF4 < CD98?B:<F9 BCF<@<;<DB64AAO= CDBJ9EE. 
3. #BEFDB=F9 8<47D4@@G 4>F<6ABEF9= «To-Be» < 6O89?<F9 233 Use Case. 

 

�9=E 3. �?4EE<H<>4J<S FD95B64A<= < D4;D9L9A<9 >BAH?<>FB6 
�BAF9>EF: IT-BF89? FD95G9F EFDB7B= 86GIH4>FBDAB= 4GF9AF<H<>4J<<, EFG89AFO CDBESF 6IB8 CB 

B8AB@G >?<>G K9D9; VK ID, 89>4A4F IBK9F 6<89FP 6E9 89=EF6<S 6 ?B74I. 
 �484A<9: 
1. $4ECD989?<F9 FD95B64A<S CB F<C4@ (HGA>J<BA4?PAO9, A9HGA>J<BA4?PAO9, B7D4A<K9A<S). 
2. #D<@9A<F9 @9FB8 MoSCoW 8?S CD<BD<F<;4J<<. 
3. #D98?B:<F9 >B@CDB@<EEAB9 D9L9A<9 < ;4H<>E<DG=F9 97B 6 L45?BA9 FD95B64A<S. 

 

�9=E 4.  B89?<DB64A<9 84AAOI < ABD@4?<;4J<S 
�BAF9>EF: � E<EF9@9 AG:AB ID4A<FP: EFG89AFB6, 7DGCCO, >B@C4A<<, A4EF46A<>B6, BFKёFO, 

BJ9A><, 84FO CD4>F<><. %9=K4E 84AAO9 8G5?<DGRFES, 6B;A<>4RF BL<5>< CD< B5AB6?9A<<. 
�484A<9: 
1. �O89?<F9 EGMABEF< < <I 4FD<5GFO. 
2. "CD989?<F9 E6S;< (1:1, 1: ,  : ) < ;4C<L<F9 CD46<?4 J9?BEFABEF<. 
3. #BEFDB=F9 ER-8<47D4@@G < 8B698<F9 @B89?P 8B 3!(. 

 

�9=E 5. #DBFBF<C<DB64A<9 < @B89?< 6;4<@B89=EF6<S 
�BAF9>EF: #B?P;B64F9?< :4?GRFES: « AB7B >?<>B6, A9CBASFAB, >G84 A4:<@4FP, A9F 

CB8F69D:89A<S EBID4A9A<S». 
�484A<9: 
1. %B;84=F9 low-fidelity CDBFBF<C Q>D4A4 «#B84K4 BFKёF4». 
2. "C<L<F9 @B89?P 6;4<@B89=EF6<S: KFB CDB<EIB8<F BF A4:4F<S «"FCD46<FP» 8B CBS6?9A<S 
EF4FGE4 «"FCD46?9AB». 

3. %6S:<F9 >4:8O= Q?9@9AF <AF9DH9=E4 E HGA>J<BA4?PAO@ FD95B64A<9@. 
 

�9=E 6. %C9J<H<>4J<S FD95B64A<= < FD4EE<DB6>4 
�BAF9>EF: &D95B64A<S D4;5DBE4AO CB C<EP@4@, K4F4@ < ;4@9F>4@. �B@4A84 CGF49FES, KFB G:9 

E89?4AB, 4 KFB A9F. 
 �484A<9: 
1. %FDG>FGD<DG=F9 FD95B64A<S CB L45?BAG SRS (66989A<9, B5M<9 CB?B:9A<S, 
HGA>J<BA4?PAO9, A9HGA>J<BA4?PAO9, B7D4A<K9A<S). 

2. #DB69DPF9 FD95B64A<S A4 B8AB;A4KABEFP, CB?ABFG, F9EF<DG9@BEFP. 
3. #BEFDB=F9 @4FD<JG: &D95B64A<9 →  B8G?P → &9EF->9=E → %F4FGE. 

 

�9=E 7. &D95B64A<S 59;BC4EABEF< < 4A4?<; D<E>B6 
�BAF9>EF: %<EF9@4 5G89F ID4A<FP C4ECBDFAO9 84AAO9, BJ9A><, >BAF4>FO >B@C4A<=. #B ;4>BAG 

FD95G9FES ;4M<F4 #�A. 
 �484A<9: 
1. %HBD@G?<DG=F9 4 FD95B64A<S 59;BC4EABEF< (4GF9AF<H<>4J<S, 46FBD<;4J<S, L<HDB64A<9, 
4G8<F). 

2. #DB698<F9 4A4?<; D<E>B6: 69DBSFABEFP × 6?<SA<9. 
3. #D98?B:<F9 @9DO EA<:9A<S 8?S 2 >D<F<K9E><I D<E>B6. 
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�9=E 8. �AF97D4J<S < @<7D4J<S 84AAOI 
�BAF9>EF: %<EF9@4 8B?:A4 CB?GK4FP 84AAO9 B EFG89AF4I <; EGM9EF6GRM9= ERP-E<EF9@O 

>B??98:4 < <@CBDF<DB64FP 3 7B84 4DI<6AOI BFKёFB6 <; Excel. 
�484A<9: 
1. %HBD@G?<DG=F9 <AF97D4J<BAAO9 FD95B64A<S (HBD@4F, CDBFB>B?, K4EFBF4 E<AIDBA<;4J<<). 
2. %BEF46PF9 C?4A @<7D4J<<: BK<EF>4, @4CC<A7, F9EFB6O= CDB7BA, 64?<84J<S. 
3. "J9A<F9 B5Nё@ 84AAOI < FD95B64A<S > ID4A<?<MG A4 3 7B84. 

 

�9=E 9. 'CD46?9A<9 <;@9A9A<S@< < 69DE<BA<DB64A<9 
�BAF9>EF: � IB89 D4;D45BF>< 89>4A4F CDBE<F 8B546<FP «46FB@4F<K9E><= D4EKёF EF<C9A8<< CB 

CD4>F<>9». $4;D45BFK<>< 6B;D4:4RF: QFB GE?B:A<F 4DI<F9>FGDG < EBD6ёF EDB><. 
�484A<9: 
1. "C<L<F9 CDBJ9EE 6A9E9A<S <;@9A9A<S: ;4S6>4 → BJ9A>4 → EB7?4EB64A<9 → 6A98D9A<9. 
2. #B>4:<F9, >4> <;@9A<FES 69DE<S SRS < @4FD<J4 FD4EE<DB6><. 
3. #B87BFB6PF9 >D4F><= BFKёF 8?S >B@<F9F4 CB <;@9A9A<S@ (CAB). 

 

�9=E 10. #9D9IB8 BF FD95B64A<= > 4DI<F9>FGD9 < EB7?4EB64A<9 >B@4A8O 

�BAF9>EF: &D95B64A<S GF69D:89AO. �A4?<F<> CD98?4749F @<>DBE9D6<EO, D4;D45BFK<>< 
A4EF4<64RF A4 @BAB?<F9 <;-;4 EDB>B6 < >B@C9F9AJ<=. 
�484A<9: 
1. %BCBEF46PF9 FD95B64A<S E 5G8GM<@< @B8G?S@</E?BS@< E<EF9@O. 
2. #BEFDB=F9 8<47D4@@G CBE?98B64F9?PABEF< 8?S EJ9A4D<S «#B84K4 BFKёF4» < 8<47D4@@G 
EBEFBSA<= 8?S EGMABEF< «"FKёF». 

3. #B87BFB6PF9 4D7G@9AFO 8?S 6O5BD4 4DI<F9>FGDO (@BAB?<F vs @B8G?PAO= @BAB?<F vs 
@<>DBE9D6<EO). 
 

 

 

 

CB  ��.03.02 $4;D45BF>4 >B84 <AHBD@4J<BAAOI E<EF9@ 

�9=E 1.  B8G?PA4S 4DI<F9>FGD4 GF<?<FO B5D45BF>< 84AAOI 
�BAF9>EF: &D95G9FES D4;D45BF4FP GF<?<FG 8?S C4DE<A74 E9D69DAOI ?B7B6, H<?PFD4J<< CB 

L45?BAG < Q>ECBDF4 BFKёFB6. �B8 5OEFDB D4;D4EF49FES, 9E?< C<E4FP 6Eё 6 B8AB@ H4=?9. 
�484A<9: 
1. %CDB9>F<DG=F9 EFDG>FGDG CDB9>F4: 6O89?<F9 @B8G?< (parser, filter, exporter, config, main). 

2. $94?<;G=F9 54;B6O9 >?4EEO E <A>4CEG?SJ<9=: LogEntry, RuleFilter, CSVExporter. 

3. "59EC9KPF9 >BDD9>FAGR <A<J<4?<;4J<R D9EGDEB6 (BF>DOF<9 H4=?B6, CG?O) < <I 
BE6B5B:89A<9 CD< ;469DL9A<<. 

 

�9=E 2. �BAEB?PA4S GF<?<F4 E >BAH<7GD4J<9= < B5D45BF>B= BL<5B> 
�BAF9>EF: CLI-<AEFDG@9AF 8?S @4EEB6B= C9D9<@9AB6>< H4=?B6 CB D97G?SDAO@ 6OD4:9A<S@ 

8B?:9A K<F4FP A4EFDB=>< <; 6A9LA97B H4=?4 < >BDD9>FAB D947<DB64FP A4 E5B<. 
�484A<9: 
1. !4C<L<F9 C4DE9D CLI-4D7G@9AFB6 < ;47DG;>G A4EFDB9> <; YAML/JSON. 
2. $94?<;G=F9 CD<@9A9A<9 regex > <@9A4@ H4=?B6 E 64?<84J<9= 6IB8AOI 84AAOI. 
3. "59DA<F9 H4=?B6O9 BC9D4J<< 6 try...catch, ?B7<DG=F9 BL<5><, A9 CD9DO64S B5D45BF>G 
BEF4?PAOI H4=?B6. 
 

�9=E 3. �E<AIDBAAO= E9F96B= @B8G?P CDB69D>< 8BEFGCABEF< 
�BAF9>EF: !G:AB CDB69D<FP 8BEFGCABEFP 500+ IBEFB6 < CBDFB6. %<AIDBAAO= >B8 D45BF49F >10 

@<AGF, FD95G9FES BCF<@<;4J<S. 
�484A<9: 
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1. $94?<;G=F9 CDB69D>G CBDFB6 K9D9; TCP connect < UDP send/recv. 

2. #9D9C<L<F9 >B8 E <ECB?P;B64A<9@ asyncio <?< CG?4 CBFB>B6. 
3. �B546PF9 F4=@4GFO, CB6FBDAO9 CBCOF>< (retry) < graceful shutdown CB Ctrl+C. 

 

�9=E 4. REST API 8?S E<EF9@O GCD46?9A<S ;4>4;4@< 
�BAF9>EF: &D95G9FES D4;D45BF4FP 5Q>9A8 8?S EB;84A<S, KF9A<S, B5AB6?9A<S < G84?9A<S ;4>4;B6 

E 8B>G@9AF4J<9= < 59;BC4EABEFPR.  
�484A<9: 
1. "CD989?<F9 QA8CB<AFO: /api/orders (GET/POST), /api/orders/{id} (GET/PUT/DELETE). 

2. $94?<;G=F9 64?<84J<R 6IB8SM<I 84AAOI, 6B;6D4F >BDD9>FAOI HTTP-EF4FGEB6 < 
EFDG>FGD<DB64AAOI BL<5B>. 

3. �B546PF9 JWT-4GF9AF<H<>4J<R < 8B>G@9AF4J<R K9D9; OpenAPI/Swagger. 
 

�9=E 5. �9E>FBCAB9 CD<?B:9A<9 E F45?<J4@< < 7D4H<>4@< 
�BAF9>EF: !G:AB EB;84FP GUI 8?S 6<;G4?<;4J<< CDB84:: F45?<J4 E 84AAO@<, H<?PFDO, 

8<A4@<K9E><= 7D4H<>, B5AB6?9A<9 59; C9D9;47DG;>< B>A4. 
 �484A<9: 
1. �O59D<F9 HD9=@6BD> (Qt, WPF, Tkinter, Electron). $94?<;G=F9 HBD@G E F45?<J9= < 
7D4H<>B@. 

2. %6S:<F9 84AAO9 E UI K9D9; C4FF9DA MVVM/MVC <?< A45?R84F9?P. 
3. "5D45BF4=F9 >?<><, 64?<8<DG=F9 66B8 H<?PFDB6, B5AB6?S=F9 7D4H<> 4E<AIDBAAB. 

 

�9=E 6. $45BF4 E ��: ORM vs CDS@O9 ;4CDBEO 

�BAF9>EF: #D<?B:9A<9 ID4A<F CB?P;B64F9?9= < ;4>4;O. &D95G9FES D94?<;B64FP CRUD K9D9; 
ORM, 4 E?B:AO9 BFKёFO 3 K9D9; SQL. 
�484A<9: 
1. !4EFDB=F9 CB8>?RK9A<9 > PostgreSQL/SQLite. %B;84=F9 @B89?< User, Order. 

2. $94?<;G=F9 CRUD K9D9; ORM. �?S BFKёF4 «%G@@4 ;4>4;B6 CB @9ESJ4@» A4C<L<F9 raw 
SELECT. 

3. %6S:<F9 D9;G?PF4FO ;4CDBEB6 E F45?<J9= 6 GUI/CLI. 

 

�9=E 7. %<EF9@4 4GF9AF<H<>4J<< < GCD46?9A<S E9EE<S@< 
�BAF9>EF: &D95G9FES D94?<;B64FP D97<EFD4J<R, 6IB8, ID4A9A<9 E9EE<= < D4;7D4A<K9A<9 

8BEFGC4 8?S DB?9= user < admin. 

 �484A<9: 
1. %B;84=F9 AuthManager (Singleton) 8?S GCD46?9A<S FB>9A4@</E9EE<S@<. 
2. $94?<;G=F9 IQL<DB64A<9 C4DB?9=, 79A9D4J<R JWT, CDB69D>G CD46. 
3. "59EC9KPF9 BF;O6 FB>9AB6, 46FB@4F<K9E>B9 B5AB6?9A<9 E9EE<= < 59;BC4EAB9 ;469DL9A<9. 

 

�9=E 8. %9D<4?<;4J<S, >9L<DB64A<9 < B5@9A H4=?4@< 
�BAF9>EF: �?<9AFE>B9 CD<?B:9A<9 8B?:AB CB?GK4FP BF E9D69D4 5B?PL<9 B5Nё@O 84AAOI 6 

JSON/XML, >QL<DB64FP <I < ;47DG:4FP H4=?O CB ;4CDBEG. 
 �484A<9: 
1. !4C<L<F9 E9D<4?<;4FBD/89E9D<4?<;4FBD 8?S JSON < XML. "5D45BF4=F9 A9EB6@9EF<@O9 
69DE<< EI9@. 

2. $94?<;G=F9 in-memory <?< 8<E>B6O= >QL E TTL < <A64?<84J<9= CD< B5AB6?9A<<. 
3. �B546PF9 QA8CB<AF /api/files/download E CB889D:>B= chunked-C9D984K<. 

 

�9=E 9. &9EF<DB64A<9, BF?48>4 < CDBH<?<DB64A<9 E9F96B7B @B8G?S 
�BAF9>EF:  B8G?P BFCD46>< G698B@?9A<= D45BF49F A9EF45<?PAB: <AB784 «6<EA9F», CBFD95?S9F 

@AB7B C4@SF<, C4849F CD< E9F96OI E5BSI. 
 �484A<9: 
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1. !4C<L<F9 unit- < integration-F9EFO E @B>4@< 6A9LA<I API. 
2. #DBH<?<DG=F9 E9FP < C4@SFP (cProfile, Py-Spy, Chrome DevTools, Wireshark). 

3. !4=8<F9 G;><9 @9EF4, <ECD46PF9 GF9K>< EB>9FB6/C4@SF<, 8B546PF9 retry < circuit breaker. 
 

�9=E 10. �B>4?<;4J<S, @B8G?PAO9 5<5?<BF9>< < CB?AO= J<>? 
�BAF9>EF: #D<?B:9A<9 AG:AB 484CF<DB64FP CB8 RU/EN/ES, GC4>B64FP >4> C9D9<ECB?P;G9@GR 

5<5?<BF9>G + standalone CLI, >BDD9>FAB D45BF4FP E 84F4@</K4EB6O@< CBSE4@<. 
�484A<9: 
1. �OA9E<F9 6E9 EFDB>< 6 .json/.po H4=?O. $94?<;G=F9 CB87DG;>G CB ?B>4?<. 
2. "FHBD@4F<DG=F9 84FO/6D9@S E GKёFB@ K4EB6OI CBSEB6 (UTC → ?B>4?PAB9). 
3. 'C4>G=F9 >B8 6 C4>9F (pip install, npm publish, <?< DLL/so), 8B546PF9 CLI-B5ёDF>G. 
�9=E 11. #BF9DS E<7A4?4 GNSS 6 FBAA9?9 
�BAF9>EF:�9EC<?BFAO= 46FB5GE 86<:9FES CB @4DLDGFG 6 @974CB?<E9. #D< 6N9;89 6 8?<AAO= F

BAA9?P E<7A4? GNSS (GPS/��"!�%%) CDBC4849F. %<EF9@4 A4K<A49F D45BF4FP A9EF45<?PAB: A45?R
84RFES >B?954A<S FD49>FBD<<, ;4@98?9A<9 D94>J<< A4 CD9CSFEF6<S. 
�484A<9: 
1. �4><9 >B@CBA9AFO 4DI<F9>FGDO �&% 8B?:AO >B@C9AE<DB64FP CBF9DR GNSS? "C<L<F9 CD<

AJ<C <I D45BFO. 
2. �4><9 84AAO9 < 4?7BD<F@O CB@B7GF EBID4A<FP FBKAB9 CB;<J<BA<DB64A<9 6 FBAA9?9? 
3. #D98?B:<F9 4?7BD<F@ 89=EF6<= E<EF9@O CD< CBF9D9 GNSS-E<7A4?4 (334 L474). 
4. �4><9 @9DO CD98BEFBDB:ABEF< 8B?:9A CD98CD<ASFP �&% 6 F4>B= E<FG4J<<? 
�9=E 12. #?BI<9 CB7B8AO9 GE?B6<S 
�BAF9>EF:�&% 86<:9FES CB LBEE9 6 GE?B6<SI E<?PAB7B EA97BC484. �4@9DO CD4>F<K9E>< A9 6<

8SF 8BDB:AGR D4;@9F>G < ;A4><, ?<84D ;4LG@?ёA <;-;4 EA9:<AB>, D484D D45BF49F, AB A9 84ёF 89F4?
<;<DB64AAB= >4DF<AO B>DG:9A<S. 
�484A<9: 
1. �4><9 E9AEBDO BEF4AGFES D45BFBECBEB5AO@< 6 QF<I GE?B6<SI? "5BEAG=F9 BF69F. 
2. �4> E<EF9@4 8B?:A4 C9D9D4ECD989?<FP CD<BD<F9FO @9:8G 84AAO@< E D4;AOI 84FK<>B6? 
3. �4><9 <;@9A9A<S 6 EFD4F97<< 86<:9A<S (E>BDBEFP, 8<EF4AJ<S 8B 6C9D98< <8GM97B &%) A9B5

IB8<@B 6A9EF<? #BK9@G? 
 

CB  ��.03.03 %BCDB6B:89A<9 <AHBD@4J<BAAOI E<EF9@ 

�9=E 1. �6B8 E<EF9@O 6 CDB@OL?9AAGR Q>EC?G4F4J<R 

�BAF9>EF: �B??98: 6A98DS9F AB6GR E<EF9@G «1?9>FDBAAO= :GDA4?». &9EF<DB64A<9 CDB=89AB, 
AB C9D98 ;4CGE>B@ AG:AB CB87BFB6<FP <AHD4EFDG>FGDG, B5GK<FP CB?P;B64F9?9= < B59EC9K<FP 
CB889D:>G. 
�484A<9: 
1. %BEF46PF9 K9>-?<EF CD98;4CGE>B6OI CDB69DB> (5Q>4CO, @BA<FBD<A7, CD464 8BEFGC4, 
8B>G@9AF4J<S). 

2. $4;D45BF4=F9 C?4A B5GK9A<S 8?S FDёI 7DGCC CB?P;B64F9?9=: CD9CB8464F9?<, EFG89AFO, 
48@<A<EFD4FBDO. 

3. #B87BFB6PF9 D97?4@9AF «B>A4 B5E?G:<64A<S» 8?S 5G8GM<I B5AB6?9A<=. 
 

�9=E 2. "5D45BF>4 <AJ<89AF4: CB?P;B64F9?< A9 @B7GF 6B=F< 6 E<EF9@G 
�BAF9>EF: � 9:00 GFD4 CBEFGC<?B 15 B5D4M9A<=: «!9 @B7G 6B=F< 6 ?<KAO= >45<A9F». %<EF9@4 

D45BF49F, AB 46FBD<;4J<S A9 CDBIB8<F. 
�484A<9: 
1. �?4EE<H<J<DG=F9 <AJ<89AF (>D<F<KABEFP, 6?<SA<9, >4F97BD<S). 
2. "C<L<F9 89=EF6<S 1-=, 2-= < 3-= ?<A<< CB889D:><. 
3. %BEF46PF9 L45?BA BF69F4 CB?P;B64F9?R < 6AGFD9AA<= BFKёF B5 <AJ<89AF9. 
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�9=E 3. !4EFDB=>4 @BA<FBD<A74 < 4?9DF<A74 
�BAF9>EF: %<EF9@4 C9D<B8<K9E>< «CB86<E49F» 6 K4EO C<>, AB CB?P;B64F9?< A9 6E9784 

EBB5M4RF B5 QFB@. !G:AB 6A98D<FP CDB4>F<6AO= @BA<FBD<A7.  
�484A<9: 
1. "CD989?<F9 537 >?RK96OI @9FD<> 8?S @BA<FBD<A74 (*#, C4@SFP, 8<E>, 6D9@S BF>?<>4, 
BL<5>< ��). 

2. !4EFDB=F9 CBDB7< ED454FO64A<S 4?9DFB6 < >4A4?O G698B@?9A<= (Telegram, email). 
3. %BEF46PF9 <AEFDG>J<R 8?S 89:GDAB7B 48@<A<EFD4FBD4: «+FB 89?4FP, 9E?< ED45BF4? 4?9DF». 

 

�9=E 4. #?4A<DB64A<9 < BF>4F B5AB6?9A<S 
�BAF9>EF: �OL?B B5AB6?9A<9 E<EF9@O E <ECD46?9A<9@ GS;6<@BEF<. !G:AB GEF4AB6<FP 97B E 

@<A<@4?PAO@ D<E>B@ 8?S CB?P;B64F9?9=.  
�484A<9: 
1. %BEF46PF9 C?4A B5AB6?9A<S: 5Q>4C → F9EF<DB64A<9 A4 EF9=8:<A79 → B>AB B5E?G:<64A<S 
→ GEF4AB6>4 → CDB69D>4. 

2. !4C<L<F9 EJ9A4D<= BF>4F4 (rollback) A4 E?GK4= A9G84K<. 
3. #B87BFB6PF9 >B@@GA<>4J<R 8?S CB?P;B64F9?9=: KFB, >B784 < >4> <;@9A<FES. 

 

�9=E 5. %FD4F97<S D9;9D6AB7B >BC<DB64A<S < 6BEEF4AB6?9A<9 
�BAF9>EF: � E<EF9@9 ID4ASFES BJ9A>< < C9DEBA4?PAO9 84AAO9. #B D97?4@9AFG RPO ≤ 1 K4E, 

RTO ≤ 4 K4E4. !G:AB A4EFDB<FP 5Q>4CO < CDB69D<FP 6BEEF4AB6?9A<9. 
�484A<9: 
1. �O59D<F9 F<CO 5Q>4CB6 (full, incremental, differential) < K4EFBFG 8?S ��, H4=?B6, 
>BAH<7GD4J<=. 

2. !4C<L<F9 E>D<CF 5Q>4C4 E CDB69D>B= J9?BEFABEF< < G698B@?9A<9@. 
3. #DB698<F9 GK95AB9 6BEEF4AB6?9A<9: G84?<F9 F9EFB6O9 84AAO9 → 6BEEF4AB6<F9 <; 5Q>4C4 → 

E69DPF9 D9;G?PF4F. 
�9=E 6. 'CD46?9A<9 >BAH<7GD4J<S@< < F9IA<K9E><= C4ECBDF 
�BAF9>EF: � E<EF9@9 15 E9D69DB6, 30+ >B@CBA9AFB6, K4EFO9 <;@9A9A<S. &9DS9FES 4>FG4?PABEFP 

<AHBD@4J<< B >BAH<7GD4J<SI. 
 �484A<9: 
1. "CD989?<F9 C9D9K9AP >BAH<7GD4J<BAAOI 98<A<J (*�): E9D69DO, #", ��, E9F96O9 CD46<?4, 
GKёFAO9 ;4C<E<. 

2. %B;84=F9 L45?BA F9IA<K9E>B7B C4ECBDF4 E<EF9@O (4DI<F9>FGD4, ;46<E<@BEF<, >BAF4>FO, 
CDBJ98GDO). 

3. #D98?B:<F9 CDBJ9EE B5AB6?9A<S CMDB CD< >4:8B@ <;@9A9A<<. 
 

�9=E 7. &9EF<DB64A<9 C9D98 6OCGE>B@ B5AB6?9A<S 
�BAF9>EF: $4;D45BFK<>< C9D984?< AB6GR 69DE<R @B8G?S BFKёFABEF<. !G:AB G598<FPES, KFB 

B5AB6?9A<9 A9 E?B@49F EGM9EF6GRM<= HGA>J<BA4?.  
�484A<9: 
1. %BEF46PF9 F9EF-C?4A: >4><9 6<8O F9EF<DB64A<S, 6 >4>B= CBE?98B64F9?PABEF<, >FB BF69K49F. 
2. !4C<L<F9 335 F9EF->9=EB6 8?S >D<F<KAOI EJ9A4D<96 (HBD@<DB64A<9 BFKёF4, Q>ECBDF, CD464 
8BEFGC4). 

3. "HBD@<F9 BFKёF B F9EF<DB64A<<: KFB CDB69D9AB, >4><9 89H9>FO A4=89AO, D9>B@9A84J<S > 
6OCGE>G. 

�9=E 8. !47DG;BKAB9 F9EF<DB64A<9 < CB87BFB6>4 > @4ELF45<DB64A<R 

�BAF9>EF: ":<849FES DBEF CB?P;B64F9?9= 6 3 D4;4 > A4K4?G GK95AB7B 7B84. !G:AB BJ9A<FP, 
6O89D:<F ?< E<EF9@4 A47DG;>G, < CB87BFB6<FP C?4A @4ELF45<DB64A<S. 
�484A<9: 
1. "CD989?<F9 EJ9A4D<< A47DG;><: F<C<KAO9 89=EF6<S CB?P;B64F9?9=, C<>B6B9 6D9@S, J9?96O9 
@9FD<>< (RPS, latency). 
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2. �4CGEF<F9 A47DG;BKAO= F9EF (JMeter, k6, Locust), EB59D<F9 @9FD<><. 
3. #D98?B:<F9 C?4A @4ELF45<DB64A<S: 69DF<>4?PAB9/7BD<;BAF4?PAB9, >9L<DB64A<9, 
BCF<@<;4J<S ;4CDBEB6. 
 

�9=E 9.  <7D4J<S 84AAOI 6 AB6GR 69DE<R E<EF9@O 

�BAF9>EF: � AB6B= 69DE<< <;@9A9A4 EFDG>FGD4 F45?<JO «"J9A><»: 8B546?9AO CB?S, <;@9A9AO 
F<CO 84AAOI. !G:AB C9D9A9EF< 84AAO9 59; CBF9DP. 
�484A<9: 
1. #DB4A4?<;<DG=F9 <;@9A9A<S EI9@O ��, EBEF46PF9 @4CC<A7 CB?9= «EF4DB9 → AB6B9». 
2. !4C<L<F9 E>D<CF @<7D4J<< E CDB69D>4@<: J9?BEFABEFP, 8G5?<>4FO, ;A4K9A<9 CB 
G@B?K4A<R. 

3. #DB698<F9 F9EFB6GR @<7D4J<R A4 >BC<< ��, E69DPF9 D9;G?PF4FO, CB87BFB6PF9 C?4A BF>4F4. 
 

�9=E 10. �A98D9A<9 DevOps-CD4>F<> 6 CDBJ9EE EBCDB6B:89A<S 
�BAF9>EF: �B@4A84 FD4F<F @AB7B 6D9@9A< A4 DGKAB9 D4;6ёDFO64A<9, F9EF<DB64A<9 < 

@BA<FBD<A7. $G>B6B8EF6B IBK9F 6A98D<FP CI/CD < 46FB@4F<;4J<R.  
�484A<9: 
1. "C<L<F9 QF4CO C4=C?4=A4: E5BD>4 → @B8G?PAO9 F9EFO → <AF97D4J<BAAO9 F9EFO → 

D4;6ёDFO64A<9 A4 staging → DGKAB9 CB8F69D:89A<9 → CDB84>L9A. 
2. �O59D<F9 <AEFDG@9AFO: GitLab CI / GitHub Actions / Jenkins, Docker, Ansible, Prometheus. 

3. #D98?B:<F9 @9FD<>< GEC9I4: 6D9@S BF >B@@<F4 8B CDB84>L9A4, % 46FB@4F<K9E><I 89C?B96, 
6D9@S 6BEEF4AB6?9A<S. 
 

�D<F9D<< BJ9A><: 
BF@9F>4 «5»: �484A<9 6OCB?A9AB 6 CB?AB@ B5Nё@9 E EB5?R89A<9@ A9B5IB8<@B= 

CBE?98B64F9?PABEF<. %FG89AF D45BF4? CB?ABEFPR E4@BEFBSF9?PAB. 
BF@9F>4 «4»: #D4>F<K9E>B9 ;484A<9 6OCB?A9AB EFG89AFB@ 6 CB?AB@ B5Nё@9 < 

E4@BEFBSF9?PAB. �BCGE>49FES BF>?BA9A<9 BF A9B5IB8<@B= CBE?98B64F9?PABEF< 6OCB?A9A<S, A9 
6?<SRM99 A4 CD46<?PABEFP >BA9KAB7B D9;G?PF4F4. �BCGE>4RFES A9FBKABEF< < A95D9:ABEFP 6 
BHBD@?9A<< D9;G?PF4FB6 ;484A<S. 

BF@9F>4 «3»: #D4>F<K9E>B9 ;484A<9 6OCB?A9AB < BHBD@?9AB EFG89AFB@ E CB@BMPR 
CD9CB8464F9?S <?< IBDBLB CB87BFB6?9AAOI < G:9 6OCB?A<6L<I A4 «BF?<KAB» 84AAGR D45BFG 
EFG89AFB6. !4 6OCB?A9A<9 ;484A<S ;4FD4K9AB @AB7B 6D9@9A<. 

BF@9F>4 «2»: �OEF46?S9FES 6 FB@ E?GK49, >B784 EFG89AF B>4;4?ES A9CB87BFB6?9AAO@ > 
6OCB?A9A<R ;484A<S. #B?GK9AAO9 D9;G?PF4FO A9 CB;6B?SRF E89?4FP CD46<?PAOI 6O6B8B6 < 
CB?ABEFPR D4EIB8SFES E CBEF46?9AAB= J9?PR. "5A4DG:9AB C?BIB9 ;A4A<9 F9BD9F<K9E>B7B 
@4F9D<4?4 < BFEGFEF6<9 A9B5IB8<@OI G@9A<=. $G>B6B8EF6B < CB@BMP EB EFBDBAO CD9CB8464F9?S 
A9QHH9>F<6AO <;-;4 C?BIB= CB87BFB6>< EFG89AF4. 

 

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

CB # .03 «#DB9>F<DB64A<9 < D4;D45BF>4 <AHBD@4J<BAAOI E<EF9@» 
�484A<9 1. %5BD < EFDG>FGD<DB64A<9 FD95B64A<= 8?S &� 
�BAF9>EF: �B??98: ;4CGE>49F 695-CBDF4? «#BDFHB?<B EFG89AF4». &9>GM<= CDBJ9EE E5BD4 

D45BF D4;DB;A9A, A9F 98<AB7B HBD@4F4.  
�484A<9: 
1. �O89?<F9 3 7DGCCO EF9=>IB?89DB6 < BC<L<F9 <I CBFD95ABEF<. 
2. %HBD@G?<DG=F9 5 HGA>J<BA4?PAOI < 3 A9HGA>J<BA4?PAOI FD95B64A<S. 
3. %BEF46PF9 B7?46?9A<9 &� CB �"%& 34.602-89 <?< IEEE 830. 

 

�484A<9 2. �DI<F9>FGD4 < 6O5BD EF9>4 F9IAB?B7<= 
�BAF9>EF: !4 BEAB69 &� A9B5IB8<@B BCD989?<FP F9IAB?B7<K9E><= EF9> < ECDB9>F<DB64FP 

4DI<F9>FGDG E<EF9@O.  
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�484A<9: 
1. �O59D<F9 EF9> (Frontend, Backend, ��, IBEF<A7) < 4D7G@9AF<DG=F9 6O5BD. 
2. !4D<EG=F9 EI9@G 4DI<F9>FGDO (>?<9AF → API-L?R;/E9D69D → ��). 
3. "C<L<F9 >BAFD4>F 6;4<@B89=EF6<S: HBD@4F 84AAOI, CDBFB>B?, 4GF9AF<H<>4J<S. 

 

�484A<9 3. �84CF<6A4S 6ёDEF>4 < E9@4AF<>4 
�BAF9>EF: &D95G9FES D94?<;B64FP 7?46AGR EFD4A<JG CBDF4?4 E GKёFB@ @B5<?PAOI GEFDB=EF6 < 

EF4A84DFB6 8BEFGCABEF<. 
 �484A<9: 
1. %69DEF4=F9 @4>9F E <ECB?P;B64A<9@ Flexbox/Grid. 
2. $94?<;G=F9 3 5D9=>CB<AF4 (mobile ≤768px, tablet ≤1024px, desktop). 

3. �B546PF9 E9@4AF<K9E><9 F97< (<header>, <main>, <nav>, <section>) < 54;B6O9 ARIA-4FD<5GFO. 
 

�484A<9 4. �AF9D4>F<6ABEFP < GCD46?9A<9 EBEFBSA<9@ 

�BAF9>EF: (BD@4 ;47DG;>< D45BFO 8B?:A4 64?<8<DB64FP 84AAO9, CB>4;O64FP EF4FGE ;47DG;>< < 
B5D454FO64FP BL<5>< 59; C9D9;47DG;>< EFD4A<JO.  
�484A<9: 
1. !4C<L<F9 64?<84J<R CB?9= (F<C H4=?4, D4;@9D, B5S;4F9?PABEFP). 
2. $94?<;G=F9 4E<AIDBAAGR BFCD46>G E <A8<>4FBD4@<: loading, success, error. 

3. "D74A<;G=F9 EBEFBSA<9 HBD@O 6 98<AB@ B5N9>F9 <?< <ECB?P;G=F9 ?97>B69EAO= @9A98:9D 
EBEFBSA<=. 
 

�484A<9 5. #DB9>F<DB64A<9 < D94?<;4J<S REST API 
�BAF9>EF: %9D69DA4S K4EFP 8B?:A4 CD98BEF46?SFP endpoints 8?S GCD46?9A<S CBDFHB?<B, 

CDB9>F4@< < >B@@9AF4D<S@<.  
�484A<9: 
1. "CD989?<F9 D9EGDEO < HTTP-@9FB8O: /api/portfolios, /api/projects, /api/comments. 

2. $94?<;G=F9 DBGF<A7, 7?B54?PAO= B5D45BFK<> BL<5B> < middleware 8?S ?B7<DB64A<S. 
3. %F4A84DF<;<DG=F9 HBD@4F BF69F4: { status, data, message }. 

 

�484A<9 6. �AF97D4J<S E �� < ;4M<F4 84AAOI 
�BAF9>EF: �4AAO9 CB?P;B64F9?9= < CDB9>FB6 8B?:AO ID4A<FPES A48ё:AB, E ;4M<FB= BF 

<AN9>J<= < 64?<84J<9= A4 GDB6A9 E9D69D4. 
 �484A<9: 
1. %CDB9>F<DG=F9 EI9@G ��: users, portfolios, projects. 

2. $94?<;G=F9 CB8>?RK9A<9, CG? EB98<A9A<=, 54;B6O9 CRUD-BC9D4J<<. 
3. �B546PF9 64?<84J<R 6IB8SM<I 84AAOI (Zod, Joi, Pydantic <?< 4A4?B7<). 

 

�484A<9 7. �AF97D4J<S >?<9AF-E9D69D < B5D45BF>4 E9F96OI BL<5B> 
�BAF9>EF: (DBAF9A8 8B?:9A EF45<?PAB 6;4<@B89=EF6B64FP E 5Q>9A8B@, >BDD9>FAB B5D454FO64S 

E5B< E9F< < E9D69DAO9 BL<5><. 
 �484A<9: 
1. %B;84=F9 B5ёDF>G A48 fetch/axios E 54;B6O@ URL, ;47B?B6>4@< < F4=@4GFB@. 
2. $94?<;G=F9 <AF9DJ9CFBDO: 8B546?9A<9 FB>9A4, @4CC<A7 BL<5B>, ?B7<DB64A<9. 
3. !4EFDB=F9 retry-?B7<>G 8?S 6D9@9AAOI E5B96 (5xx, network error). 

 

�484A<9 8. �GF9AF<H<>4J<S < ;4M<F4 @4DLDGFB6 
�BAF9>EF: &D95G9FES D94?<;B64FP D97<EFD4J<R, 6IB8, D4;89?9A<9 CD46 < ;4M<FG CD<64FAOI 

@4DLDGFB6 A4 >?<9AF9 < E9D69D9. 
 �484A<9: 
1. $94?<;G=F9 D97<EFD4J<R E IQL<DB64A<9@ C4DB?S (bcrypt/argon2). 

2. !4EFDB=F9 6O84KG JWT CD< GEC9LAB@ 6IB89, CDB69D>G FB>9A4 6 middleware. 
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3. �4M<F<F9 >?<9AFE><9 @4DLDGFO: C9D9A4CD46?9A<9 A4 /login CD< BFEGFEF6<< FB>9A4. 
 

�484A<9 9. &9EF<DB64A<9 < CB87BFB6>4 > 89C?BR 

�BAF9>EF: #D<?B:9A<9 7BFB6B > staging-F9EF<DB64A<R. !9B5IB8<@B CDB69D<FP 
D45BFBECBEB5ABEFP, A4EFDB<FP B>DG:9A<9 < CB87BFB6<FP E>D<CFO D4;6ёDFO64A<S.  
�484A<9: 
1. !4C<L<F9 2 unit-F9EF4 (HDBAF9A8/5Q>9A8) < 1 <AF97D4J<BAAO= F9EF API. 
2. !4EFDB=F9 .env 8?S development, staging, production. 

3. %BEF46PF9 K9>-?<EF 89C?BS < 54;B6O= CI-E>D<CF (lint → test → build). 

 

�484A<9 10. "CF<@<;4J<S, 8B>G@9AF<DB64A<9 < C9D984K4 CDB9>F4 
�BAF9>EF: #DB9>F CDBIB8<F H<A4?PAGR CD<ё@>G. &D95G9FES BCF<@<;<DB64FP 

CDB<;6B8<F9?PABEFP, 8B>G@9AF<DB64FP API < >B8, CB87BFB6<FP <AEFDG>J<< 8?S C9D984K<. 
 �484A<9: 
1. "CF<@<;<DG=F9 54A8?: tree-shaking, E:4F<9 <;B5D4:9A<=, lazy loading. 
2. %79A9D<DG=F9 OpenAPI/Swagger 8B>G@9AF4J<R 8?S 6E9I QA8CB<AFB6. 
3. !4C<L<F9 README: GEF4AB6>4, ;4CGE>, EFDG>FGD4 CDB9>F4, >BAF4>FO CB889D:><. 

 

�D<F9D<< BJ9A><: 
BF@9F>4 «5»: �484A<9 6OCB?A9AB 6 CB?AB@ B5Nё@9 E EB5?R89A<9@ A9B5IB8<@B= 

CBE?98B64F9?PABEF<. %FG89AF D45BF4? CB?ABEFPR E4@BEFBSF9?PAB. 
BF@9F>4 «4»: #D4>F<K9E>B9 ;484A<9 6OCB?A9AB EFG89AFB@ 6 CB?AB@ B5Nё@9 < 

E4@BEFBSF9?PAB. �BCGE>49FES BF>?BA9A<9 BF A9B5IB8<@B= CBE?98B64F9?PABEF< 6OCB?A9A<S, A9 
6?<SRM99 A4 CD46<?PABEFP >BA9KAB7B D9;G?PF4F4. �BCGE>4RFES A9FBKABEF< < A95D9:ABEFP 6 
BHBD@?9A<< D9;G?PF4FB6 ;484A<S. 

BF@9F>4 «3»: #D4>F<K9E>B9 ;484A<9 6OCB?A9AB < BHBD@?9AB EFG89AFB@ E CB@BMPR 
CD9CB8464F9?S <?< IBDBLB CB87BFB6?9AAOI < G:9 6OCB?A<6L<I A4 «BF?<KAB» 84AAGR D45BFG 
EFG89AFB6. !4 6OCB?A9A<9 ;484A<S ;4FD4K9AB @AB7B 6D9@9A<. 

BF@9F>4 «2»: �OEF46?S9FES 6 FB@ E?GK49, >B784 EFG89AF B>4;4?ES A9CB87BFB6?9AAO@ > 
6OCB?A9A<R ;484A<S. #B?GK9AAO9 D9;G?PF4FO A9 CB;6B?SRF E89?4FP CD46<?PAOI 6O6B8B6 < 
CB?ABEFPR D4EIB8SFES E CBEF46?9AAB= J9?PR. "5A4DG:9AB C?BIB9 ;A4A<9 F9BD9F<K9E>B7B 
@4F9D<4?4 < BFEGFEF6<9 A9B5IB8<@OI G@9A<=. $G>B6B8EF6B < CB@BMP EB EFBDBAO CD9CB8464F9?S 
A9QHH9>F<6AO <;-;4 C?BIB= CB87BFB6>< EFG89AF4. 

 

%<FG4J<BAAO9 ;484K< 8?S CDB<;6B8EF69AAB= CD4>F<>< 

CB # .03 «#DB9>F<DB64A<9 < D4;D45BF>4 <AHBD@4J<BAAOI E<EF9@» 
�484A<9 1. �AHBD@4J<BAAO= D9EGDE GKёF4 CDB84: 

�BAF9>EF: !95B?PLB= DB;A<KAO= @474;<A 698ёF GKёF CDB84: 6 Excel. &D95G9FES 695-

CD<?B:9A<9 8?S H<>E4J<< K9>B6, >BAFDB?S BEF4F>B6 < HBD@<DB64A<S 9:98A96AOI BFKёFB6. 
1F4CO: 
1. %CDB9>F<DB64FP ��: products, sales, sale_items, users. 

2. $94?<;B64FP CRUD FB64DB6 < BHBD@?9A<9 CDB84:< (E FD4A;4>J<9=). 
3. �B546<FP 46FB@4F<K9E><= C9D9EKёF BEF4F>B6 < Q>ECBDF BFKёF4 6 CSV/PDF. 
4. !4EFDB<FP 46FBD<;4J<R: >4EE<D (FB?P>B CDB84:4), @9A98:9D (BFKёFO), 48@<A (CB?AO= 
8BEFGC). 
 

�484A<9 2. �AHBD@4J<BAAO= D9EGDE GKёF4 F9IA<>< 
�BAF9>EF: �B7<EF<K9E>4S >B@C4A<S AG:849FES 6 D99EFD9 46FB@B5<?9= < EC9JF9IA<>< E GKёFB@ 

&", D9@BAFB6 < EF4FGEB6 Q>EC?G4F4J<<. 
 1F4CO: 
1.  B89?<DB64FP EGMABEF<: equipment, maintenance_log, status_history. 

2. $94?<;B64FP E@9AG EF4FGEB6: active → maintenance → retired. 
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3. !4EFDB<FP cron-;484KG/C?4A<DB6M<> 8?S G698B@?9A<= B CD<5?<:4RM9@ES &". 
4. �B546<FP H<?PFD4J<R, CB<E> < <EFBD<R <;@9A9A<=. 

 

�484A<9 3. �AHBD@4J<BAAO= D9EGDE GKёF4 D45BFA<>B6 
�BAF9>EF: HR-BF89? ID4A<F 84AAO9 EBFDG8A<>B6 6 D4;DB;A9AAOI F45?<J4I. &D95G9FES 98<AO= 

D99EFD E <9D4DI<9= BF89?B6 < ;4M<FB= C9DEBA4?PAOI 84AAOI. 
1F4CO: 
1. %CDB9>F<DB64FP ��: employees, departments, contracts, user_roles. 

2. $94?<;B64FP <9D4DI<R BF89?B6 (@4F9D<4?<;B64AAO= CGFP <?< D9>GDE<6AO= ;4CDBE). 
3. !4EFDB<FP @4E><DB64A<9 KG6EF6<F9?PAOI CB?9= (C4ECBDF, F9?9HBA) 8?S A946FBD<;B64AAOI 
DB?9=. 

4. �B546<FP Q>ECBDF EC<E>4 EBFDG8A<>B6 < CB<E> CB (�"/8B?:ABEF<. 
 

�484A<9 4. �AHBD@4J<BAAO= D9EGDE BA?4=A-5<5?<BF9>< 
�BAF9>EF: 'K95AB9 ;46989A<9 IBK9F J<HDB6GR 5<5?<BF9>G E >4F4?B7B@, CB<E>B@, 6O84K9= 

Q?9>FDBAAOI D9EGDEB6 < GKёFB@ K<F4F9?9=. 
1F4CO: 
1. ��: books, authors, readers, borrowings, categories. 

2. $94?<;B64FP CB<E> (CB A4;64A<R, 46FBDG, ISBN) < H<?PFD4J<R CB >4F97BD<S@. 
3. �B7<>4 6O84K<: CDB69D>4 ?<@<F4, EDB> 6B;6D4F4, 46FB@4F<K9E><= D4EKёF CDBEDBK><. 
4. �B546<FP C4A9?P 5<5?<BF9>4DS: GCD46?9A<9 6O84K4@<, A4CB@<A4A<S. 

 

�484A<9 5. �AHBD@4J<BAAO= D9EGDE ED46A9A<S >B@C?9>FGRM<I #� 

�BAF9>EF: IT-CBDF4?G AG:9A <AEFDG@9AF 8?S CB>B@CBA9AFAB7B ED46A9A<S CDBJ9EEBDB6, 
6<89B>4DF, @4F9D<AE><I C?4F E H<?PFD4@< < side-by-side 6<8B@. 
1F4CO: 
1. ��: categories, components, specs (7<5>4S EFDG>FGD4: JSONB <?< EAV). 

2. $94?<;B64FP 48@<A-C4A9?P 8?S 8B546?9A<S >B@CBA9AFB6 < I4D4>F9D<EF<>. 
3. (DBAF9A8: H<?PFDO, 8B546?9A<9 6 «EC<EB> ED46A9A<S», F45?<J4 ED46A9A<S E CB8E69F>B= 
D4;?<K<=. 

4. "CF<@<;<DB64FP ;47DG;>G CD< 1000+ CB;<J<SI (C47<A4J<S, >QL). 
 

�484A<9 6. �AHBD@4J<BAAO= D9EGDE :GDA4?4 GKёF4 CBE9M49@BEF< 
�BAF9>EF: �B??98:G AG:A4 J<HDB64S ;4@9A4 5G@4:AO@ :GDA4?4@: BF@9F>4 CBE9M49@BEF< 

CD9CB8464F9?S@<, CDBE@BFD EFG89AF4@<, BFKёFO 8?S 89>4A4F4. 
1F4CO: 
1. ��: students, groups, schedule, attendance, teachers. 

2. �AF9DH9=E CD9CB8464F9?S: 6O5BD 7DGCCO/84FO, BF@9F>4 CD<EGFEF6G9F/BFEGFEF6G9F/BCB;84?. 
3. �6FB@4F<K9E><= D4EKёF % CBE9M49@BEF< CB @9ESJG/E9@9EFDG. 
4. 1>ECBDF E6B8AOI F45?<J, B7D4A<K9A<9 CD46 (EFG89AF FB?P>B CDBE@BFD). 

 

�484A<9 7. �AHBD@4J<BAAO= D9EGDE «'@AO= 8B@» 
�BAF9>EF: $4;D45BFK<>G AG:A4 695-C4A9?P 8?S @BA<FBD<A74 < GCD46?9A<S IoT-GEFDB=EF64@< 

(F9@C9D4FGD4, BE69M9A<9, 59;BC4EABEFP) K9D9; <@<F4J<R API. 
1F4CO: 
1. $99EFD GEFDB=EF6: devices (F<C, EF4FGE, last_seen, location). 

2. $94?<;B64FP WebSocket/SSE 8?S push-B5AB6?9A<= EF4FGEB6. 
3. "K9D98P >B@4A8: ON/OFF, set_temperature, CDB69D>4_ack. 

4.  B5<?PAB-484CF<6AO= UI, B5D45BF>4 BHH?4=A-EF4FGE4 GEFDB=EF6. 
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�484A<9 8. �AHBD@4J<BAAO= D9EGDE IB84 EFDB<F9?PAOI D45BF 

�BAF9>EF: #B8DS8K<>G AG:9A <AEFDG@9AF 8?S BFE?9:<64A<S QF4CB6 EFDB<F9?PEF64, EDB>B6, 
BF69FEF69AAOI < 8B>G@9AF4J<< CB B5N9>F4@. 
1F4CO: 
1. ��: projects, tasks, dependencies, files, users. 

2. $94?<;B64FP J9CBK>G ;484K E ;46<E<@BEFS@< (H<A<L � → EF4DF �). 
3. $4EKёF B5M97B CDB7D9EE4 CDB9>F4 (% ;469DLёAAOI CB8;484K). 
4. �<;G4?<;4J<S: timeline/Gantt, ;47DG;>4 H4=?B6 (HBFBBFKёFO, 4>FO). 

 

�484A<9 9. �AHBD@4J<BAAO= D9EGDE <A69AF4D<;4J<< B5BDG8B64A<S 
�BAF9>EF: "D74A<;4J<< FD95G9FES E<EF9@4 GKёF4 IT- < BH<EAB7B B5BDG8B64A<S E QR->B84@<, 

<EFBD<9= C9D9@9M9A<= < 4>F4@< E69D><.  
1F4CO: 
1. ��: assets, locations, movement_log, users. 

2. �9A9D4J<S QR->B8B6 CD< D97<EFD4J<< B5BDG8B64A<S. 
3. �95-E>4A9D QR (K9D9; >4@9DG) 8?S 5OEFDB= E69D>< 6 CB?SI. 
4. "FKёFO: <A69AF4D<;4J<BAA4S 698B@BEFP, <EFBD<S C9D9@9M9A<=, EC<E4A<9. 

 

�484A<9 10. �AHBD@4J<BAAO= D9EGDE F9EF<DB64A<S EBFDG8A<>B6 
�BAF9>EF: HR-BF89?G AG:A4 C?4FHBD@4 8?S BA?4=A-F9EF<DB64A<S CD< A4=@9 < 4FF9EF4J<< E 

46FBCDB69D>B=, F4=@9DB@ < 4A4?<F<>B=. 
1F4CO: 
1. ��: tests, questions, options, attempts, results, users. 

2. �8@<A-C4A9?P: EB;84A<9 F9EFB6, 8B546?9A<9 6BCDBEB6 (MCQ, true/false). 
3. �B7<>4 F9EF4: F4=@9D, D4A8B@<;4J<S CBDS8>4 6BCDBEB6, ;4M<F4 BF CB6FBDAB= BFCD46><. 
4. �6FBCDB69D>4, 6O6B8 D9;G?PF4F4, Q>ECBDF EF4F<EF<>< CB BF89?4@. 

 

�D<F9D<< BJ9A><: 
BF@9F>4 «5»: �484A<9 6OCB?A9AB 6 CB?AB@ B5Nё@9 E EB5?R89A<9@ A9B5IB8<@B= 

CBE?98B64F9?PABEF<. %FG89AF D45BF4? CB?ABEFPR E4@BEFBSF9?PAB. 
BF@9F>4 «4»: #D4>F<K9E>B9 ;484A<9 6OCB?A9AB EFG89AFB@ 6 CB?AB@ B5Nё@9 < 

E4@BEFBSF9?PAB. �BCGE>49FES BF>?BA9A<9 BF A9B5IB8<@B= CBE?98B64F9?PABEF< 6OCB?A9A<S, A9 
6?<SRM99 A4 CD46<?PABEFP >BA9KAB7B D9;G?PF4F4. �BCGE>4RFES A9FBKABEF< < A95D9:ABEFP 6 
BHBD@?9A<< D9;G?PF4FB6 ;484A<S. 

BF@9F>4 «3»: #D4>F<K9E>B9 ;484A<9 6OCB?A9AB < BHBD@?9AB EFG89AFB@ E CB@BMPR 
CD9CB8464F9?S <?< IBDBLB CB87BFB6?9AAOI < G:9 6OCB?A<6L<I A4 «BF?<KAB» 84AAGR D45BFG 
EFG89AFB6. !4 6OCB?A9A<9 ;484A<S ;4FD4K9AB @AB7B 6D9@9A<. 

BF@9F>4 «2»: �OEF46?S9FES 6 FB@ E?GK49, >B784 EFG89AF B>4;4?ES A9CB87BFB6?9AAO@ > 
6OCB?A9A<R ;484A<S. #B?GK9AAO9 D9;G?PF4FO A9 CB;6B?SRF E89?4FP CD46<?PAOI 6O6B8B6 < 
CB?ABEFPR D4EIB8SFES E CBEF46?9AAB= J9?PR. "5A4DG:9AB C?BIB9 ;A4A<9 F9BD9F<K9E>B7B 
@4F9D<4?4 < BFEGFEF6<9 A9B5IB8<@OI G@9A<=. $G>B6B8EF6B < CB@BMP EB EFBDBAO CD9CB8464F9?S 
A9QHH9>F<6AO <;-;4 C?BIB= CB87BFB6>< EFG89AF4. 
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5. �"!&$"�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>< 

#� 3.1 "J9A>4 «BF?<KAB» - <;GK9AO FD95B64A<S 
;4>4;K<>4 CB D9;G?PF4F4@ 4A>9F < <AF9D6PR; 
<;GK9AO F<CB6O9 D9L9A<S, B5BEAB64AB, 
6O5D4AB < EB7?4EB64AB E ;4>4;K<>B@ 
BCF<@4?PAB9 D9L9A<9; D4;D45BF4AB < 
BHBD@?9AB F9IA<K9E>B9 ;484A<9 6 CB?AB@ 
EBBF69FEF6<< E D9>B@9A84J<S@< EF4A84DFB6; 
D4;89?O F9IA<K9E>B7B ;484A<S <;?B:9AO 
?B7<KAB < F9IA<K9E>< 7D4@BFAB. 
"J9A>4 «IBDBLB» - <;GK9AO FD95B64A<S 
;4>4;K<>4 CB D9;G?PF4F4@ 4A>9F < <AF9D6PR; 
<;GK9AO F<CB6O9 D9L9A<S, 6O5D4AB < 
EB7?4EB64AB E ;4>4;K<>B@ BCF<@4?PAB9 
D9L9A<9; D4;D45BF4AB < BHBD@?9AB F9IA<K9E>B9 
;484A<9 6 EBBF69FEF6<< E D9>B@9A84J<S@< 
EF4A84DFB6; D4;89?O F9IA<K9E>B7B ;484A<S 
<;?B:9AO ?B7<KAB < 7D4@BFAB. 
"J9A>4 «G8B6?9F6BD<F9?PAB» - <;GK9AO 
FD95B64A<S ;4>4;K<>4 CB D9;G?PF4F4@ 4A>9F < 
<AF9D6PR; <;GK9AO F<CB6O9 D9L9A<S, 6O5D4AB 
< EB7?4EB64AB E ;4>4;K<>B@ B8AB D9L9A<9; 
D4;D45BF4AB < BHBD@?9AB F9IA<K9E>B9 ;484A<9 6 
EBBF69FEF6<< E D9>B@9A84J<S@< EF4A84DFB6; 
D4;89?O F9IA<K9E>B7B ;484A<S <;?B:9AO 
7D4@BFAB. 

�BAFDB?PAO9 D45BFO, 
;4K9FO, 
>64?<H<>4J<BAAO9 
<ECOF4A<S, ;4M<F4 
>GDEB6OI < 
8<C?B@AOI CDB9>FB6 
(D45BF), Q>;4@9AO. 
�AF9DCD9F4J<S 
D9;G?PF4FB6 
6OCB?A9A<S 
CD4>F<K9E><I < 
?45BD4FBDAOI 
;484A<=, BJ9A>4 
D9L9A<S 
E<FG4J<BAAOI ;484K, 
BJ9A>4 F9EFB6B7B 
>BAFDB?S, D9;G?PF4FB6 
A45?R89A<= ;4 
6OCB?A9A<9@ 
D4;?<KAOI 6<8B6 
D45BF 6B 6D9@S 
GK95AB=/ 
CDB<;6B8EF69AAB= 
CD4>F<>< 

#� 3.2 "J9A>4 «BF?<KAB» - 695 CD<?B:9A<9 
D4;D45BF4AB < >BDD9>FAB HGA>J<BA<DG9F 6 
CB?AB@ EBBF69FEF6<< E F9IA<K9E><@ ;484A<9@ 6 
ED989 CDB7D4@@<DB64A<S E <ECB?P;B64A<9@ 
BF>DOFOI 5<5?<BF9>; CD<?B:9A<9 
CD9864D<F9?PAB E@B89?<DB64AB (CD<@9A9AO 
B5N9>FAO9 @B89?<); >B8 BHBD@?9A 6 
EBBF69FEF6<< EB EF4A84DF4@< >B8<DB64A<S. 
"J9A>4 «IBDBLB» - 695 CD<?B:9A<9 
D4;D45BF4AB < D45BFBECBEB5AB 6 EBBF69FEF6<< E 
F9IA<K9E><@ ;484A<9@ 6 ED989 
CDB7D4@@<DB64A<S E <ECB?P;B64A<9@ BF>DOFOI 
5<5?<BF9>; CD<?B:9A<9 CD9864D<F9?PAB 
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