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 9FB8<K9E><9 D9>B@9A84J<< D4;D45BF4AO 6 EBBF69FEF6<< E (�"% %#" CB EC9J<-
4?PABEF< 08.02.05 %FDB<F9?PEF6B < Q>EC?G4F4J<S 46FB@B5<?PAOI 8BDB7 < 4QDB8DB-
@B6, GF69D:89AAB7B CD<>4;B@  <A<EF9DEF64 B5D4;B64A<S < A4G>< $BEE<=E>B= (9-
89D4J<< № 25 BF «11» SA64DS 2018 7B84 A4 BEAB69 D45BK9= CDB7D4@@O  �� 01.03. 
�;OE>4A<S < CDB9>F<DB64A<9 46FB@B5<?PAOI 8BDB7 < 4QDB8DB@B6. 

 

 

$4;D45BFK<><: �<7BA8 �?<;469F4 %9D7996A4 CD9CB8464F9?P CDBH9EE<BA4?PAOI 8<EJ<C?<A 
%<5<DE><= >B??98: FD4AECBDF4 < EFDB<F9?PEF64 (��"' �" «�D>GFE><= 7BEG84DEF69AAO= GA<-
69DE<F9F CGF9= EBB5M9A<S» 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 9FB8<K9E><9 G>4;4A<S D4;D45BF4AO 8?S EFG89AFB6 BKAB= HBD@O B5GK9A<S CB EC9J<4?PABEF< 
ED98A97B CDBH9EE<BA4?PAB7B B5D4;B64A<S 08.02.05 %FDB<F9?PEF6B < Q>EC?G4F4J<S 46FB@B5<?PAOI 
8BDB7 < 4QDB8DB@B6 54;B6B= CB87BFB6><. �4AAB9 CBEB5<9 EB89D:<F @9FB8<K9E><9 D9>B@9A84J<< 
CB 6OCB?A9A<R CD4>F<K9E><I D45BF. 

 

 

$�%% "&$�!":                                           
*<>?B6B= @9FB8<K9E>B= >B@<EE<9= EC9J<4?PABEF< 
08.02.05 %FDB<F9?PEF6B < Q>EC?G4F4J<S 46FB@B-
5<?PAOI 8BDB7 < 4QDB8DB@B6 
CDBFB>B? №9 BF «24» @4S2023 7. 
#D98E984F9?P * �: �96E>4S %.�. 
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�6989A<9 

"EAB6A4S ;484K4 ED98A97B B5D4;B64A<S ;4>?RK49FES 6 HBD@<DB64A<< F6BDK9E>B= ?<KABEF< 
EC9J<4?<EF4, ECBEB5AB7B > E4@BD4;6<F<R, E4@BB5D4;B64A<R. 

#D4>F<K9E>4S D45BF4 EFG89AFB6 S6?S9FES B8AB= <; 64:A9=L<I EBEF46?SRM<I B5D4;B64-
F9?PAB7B CDBJ9EE4. !9;46<E<@B BF CB?GK9AAB= CDBH9EE<< < I4D4>F9D4 D45BFO ?R5B= A4K<A4RM<= 
EC9J<4?<EF 8B?:9A B5?484FP HGA84@9AF4?PAO@< ;A4A<S@<, CDBH9EE<BA4?PAO@< G@9A<S@< < 
A46O>4@< 89SF9?PABEF< E6B97B CDBH<?S, BCOFB@ F6BDK9E>B= < <EE?98B64F9?PE>B= 89SF9?PABEF< CB 
D9L9A<R AB6OI CDB5?9@, BCOFB@ EBJ<4?PAB-BJ9ABKAB= 89SF9?PABEF<. 

� 84AAB@ 8B>G@9AF9 CD98EF46?9AO @9FB8<K9E><9 D9>B@9A84J<< CB 6OCB?A9A<R CD4>F<-
K9E><I D45BF 6 EBEF469  �� 01.04. �AHBD@4J<BAAO9 F9IAB?B7<< 6 CDBH9EE<BA4?PAB= 89SF9?PAB-
EF<  

"� 01. �O5<D4FP ECBEB5O D9L9A<S ;484K CDBH9EE<BA4?PAB= 89SF9?PABEF< CD<@9A<F9?PAB 
> D4;?<KAO@ >BAF9>EF4@; 

"� 02. "EGM9EF6?SFP CB<E>, 4A4?<; < <AF9DCD9F4J<R <AHBD@4J<<, A9B5IB8<@B= 8?S 6O-
CB?A9A<S ;484K CDBH9EE<BA4?PAB= 89SF9?PABEF<; 

"� 03. #?4A<DB64FP < D94?<;B6O64FP EB5EF69AAB9 CDBH9EE<BA4?PAB9  
< ?<KABEFAB9 D4;6<F<9; 

"� 04. $45BF4FP 6 >B??9>F<69 < >B@4A89, QHH9>F<6AB 6;4<@B89=EF6B64FP  
E >B??974@<, DG>B6B8EF6B@, >?<9AF4@<; 

"� 05. "EGM9EF6?SFP GEFAGR < C<EP@9AAGR >B@@GA<>4J<R A4 7BEG84DEF69AAB@ S;O>9 
$BEE<=E>B= (989D4J<< E GK9FB@ BEB59AABEF9= EBJ<4?PAB7B < >G?PFGDAB7B >BAF9>EF4; 

"� 06. #DBS6?SFP 7D4:84AE>B-C4FD<BF<K9E>GR CB;<J<R, 89@BAEFD<DB64FP BEB;A4AAB9 CB-
6989A<9 A4 BEAB69 FD48<J<BAAOI B5M9K9?B69K9E><I J9AABEF9=; 

"� 07. %B89=EF6B64FP EBID4A9A<R B>DG:4RM9= ED98O, D9EGDEBE59D9:9A<R, QHH9>F<6AB 
89=EF6B64FP 6 KD9;6OK4=AOI E<FG4J<SI; 

"� 08. �ECB?P;B64FP ED98EF64 H<;<K9E>B= >G?PFGDO 8?S EBID4A9A<S  
< G>D9C?9A<S ;8BDB6PS 6 CDBJ9EE9 CDBH9EE<BA4?PAB= 89SF9?PABEF< < CB889D:4A<S A9B5IB8<@B7B 
GDB6AS H<;<K9E>B= CB87BFB6?9AABEF<; 

"� 09. �ECB?P;B64FP <AHBD@4J<BAAO9 F9IAB?B7<< 6 CDBH9EE<BA4?PAB= 89SF9?PABEF<; 
"� 10. #B?P;B64FPES CDBH9EE<BA4?PAB= 8B>G@9AF4J<9= A4 7BEG84DEF69AAB@ < <ABEFD4A-

AB@ S;O>4I. 
"� 11. �ECB?P;B64FP ;A4A<S CB H<A4AEB6B= 7D4@BFABEF<, C?4A<DB64FP CD98CD<A<@4F9?P-

E>GR 89SF9?PABEFP 6 CDBH9EE<BA4?PAB= EH9D9. 
#� 1.1. #DB6B8<FP 79B89;<K9E><9 D45BFO 6 CDBJ9EE9 <;OE>4A<S 46FB@B5<?PAOI 8BDB7 < 

4QDB8DB@B6. 
#� 1.2. #DB6B8<FP 79B?B7<K9E><9 D45BFO 6 CDBJ9EE9 <;OE>4A<S 46FB@B5<?PAOI 8BDB7 < 

4QDB8DB@B6. 
#� 1.3. #DB9>F<DB64FP >BAEFDG>F<6AO9 Q?9@9AFO 46FB@B5<?PAOI 8BDB7 < 4QDB8DB@B6. 
#� 1.4. #DB9>F<DB64FP FD4AECBDFAO9 EBBDG:9A<S < <I Q?9@9AFO A4 46FB@B5<?PAOI 8BDB-

74I < 4QDB8DB@4I. 
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#D4>F<K9E>4S D45BF4   1  

%B;84A<9 F9>EFB6B7B 8B>G@9AF4  
 

%B;84A<9 F9>EFB6B7B 8B>G@9AF4 «#B85BD >BAEFDG>J<< 8BDB:AB= B89:8O. $4EK9F B5N9@B6 
8BDB:AB-EFDB<F9?PAOI @4F9D<4?B6» 

�484A<9 1 %B;84FP 6 ?<KAB= C4C>9 AB6GR C4C>G «"D74A<;4J<< D45BF CB EFDB<F9?PEF6G 46FB-
@B5<?PAOI 8BDB7 < 4QDB8DB@B6» 

%B;84FP  H4=? Microsoft Word  6 C4C>9 «"D74A<;4J<< D45BF CB EFDB<F9?PEF6G 46FB@B5<?PAOI 
8BDB7 < 4QDB8DB@B6», <@S H4=?4 «#B85BD >BAEFDG>J<< 8BDB:AB= B89:8O. $4EK9F B5N9@B6 8BDB:-
AB-EFDB<F9?PAOI @4F9D<4?B6» 

 !4C9K4F4FP F9>EF «#B85BD >BAEFDG>J<< 8BDB:AB= B89:8O» F4>, >4> CB>4;4AB 6 ;484A<<. 
+9DF9: <ECB?P;B64FP 8?S CBA<@4A<S 66B8<@B7B F9>EF4 

1) #B85BD >BAEFDG>J<< 8BDB:AB= B89:8O 

 
$<EGAB> 1 – �BAEFDG>J<S 8BDB:AB= B89:8O 

1 – 4EH4?PFB59FBA M959ABKAB@4EF<KAO= - �-20,  

2 – 4EH4?PFB59FBA >DGCAB;9DA<EFO= CBD<EFO=,  
3 – E@9EP %-5, 4 – C9EB>,  
hB5. – L<D<A4 B5BK<AO 59; GK9F4 >D496B= CB?BEO,@, hC.K. – L<D<A4 CDB9;:9= K4EF< E GK9FB@ >D4-
96B= CB?BEO, @ 

iB5. – CBC9D9KAO= G>?BA B5BK<AO (A4 15-20‰ 5B?PL9 iC.K.),  
‰, iC.K. – CBC9D9KAO= G>?BA CDB9;:9= K4EF< 

�1 = 2hC.K. + 2 ∙ 0,16, @                                                     (1) 

�2 = 2hC.K. + 2 hB5. + 2 ∙ 1,5 ∙ (0,06 + 0,08 + 0,16), @        (2) 

�3 = �2 + 2 ∙ 1,5 ∙ 0,24, @                                                  (3) 

2) $4EK9F B5N9@B6 8BDB:AB-EFDB<F9?PAOI @4F9D<4?B6 
$4EK9F B5N9@B6 CDB<;6B8<FES CB E?98GRM<@ HBD@G?4@: 

Q1 = B ∙ h ∙ L ∙ KD,        (4) 

Q2 = Q1 ∙ ɣ0 ∙ KC, (5) 

789 Q1 – B5N9@ @4F9D<4?B6 8?S 6E97B GK4EF>4 EFDB<F9?PEF64, @3
 

� – ED98A99 ;A4K9A<9 L<D<AO E?B96 8BDB:AB= B89:8O, @ 

h – FB?M<A4 E?B96, @ 

L – CDBFS:9AABEFP GK4EF>4 EFDB<F9?PEF64, @ 

KD – >BQHH<J<9AF D4;DOI?9A<S, GK<FO64RM<= GC?BFAS9@BEFP @4F9D<4?B6, BFEOC49@OI A4 8BDB79 
6 DOI?B@ EBEFBSA<< 



6 

 

Q2 – @4EE4 @4F9D<4?B6, F 
ɣ0 – B5N9@A4S @4EE4 @4F9D<4?B6 < E@9E9=, F/@3

 

3) "5BEAB64A<9 69?<K<AO E@9AAB= ;4I64F>< 

'EFDB=EF6B E?B96 8BDB:AB= B89:8O 6989FES CBFBKAO@ @9FB8B@. %>BDBEFP CBFB>B6 8B-
DB:AB-EFDB<F9?PAOI @4L<A BCD989?S9FES 69?<K<AB= E@9AAB= ;4I64F><, FB 9EFP >B?<K9EF6B@ CB-
7BAAOI @9FDB6 7BFB6B7B E?BS, ;469DL9AAB7B 6 >BAJ9 >4:8B= D45BK9= E@9AO. �BAEFDG>F<6AO9 E?B< 
8BDB:AB= B89:8O 6B;6B8SFES 86G@S BFDS84@< 8BDB:AB-EFDB<F9?PAOI @4L<A. 

�%" – 1 6OCB?AS9F D45BFO CB 6B;6989A<R E?B96 <; @4F9D<4?B6, A9 B5D45BF4AAOI 6S:G-
M<@< (C9EB>, #�%). 

�%" – 2 6OCB?AS9F D45BFO CB GEFDB=EF6G E?B96 <; @4F9D<4?B6, B5D45BF4AAOI 6S:GM<@< 

(4/5 - �-20, 4/5 >DGCAB;9DA<EFO= CBD<EFO=). 
�9?<K<A4 E@9AAB= ;4I64F>< GEF4A46?<649FES 6 ;46<E<@BEF< BF 8?<AO GK4EF>4 EFDB<F9?P-

EF64 < EDB>4 EFDB<F9?PEF64. �4 D4EK9FAGR 8?<AG ;4I64F>< 59D9FES A4<5B?99 8?<AAO= GK4EFB>, 
>D4FAO= 10 @ 6 5B?PLGR EFBDBAG. 

L
1
;4I6 = L / n ∙ N , @ – �%" 1     

L
2
;4I6 = L / n ∙ N , @ – �%" 2 

(6) 

L;4I6 – 8?<A4 ;4I64F><, 
N – >B?<K9EF6B D45BK<I 8A9=, 
n – >B?<K9EF6B E@9A 6 EGF><, 
n;4I6 – >B?<K9EF6B ;4I64FB> 

n
1
;4I6 = L / L;4I6 , ;4I64FB> – �%" 1 

n
2
;4I6 = L / L;4I6 , ;4I64FB> – �%" 2 

(7) 
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#D4>F<K9E>4S D45BF4 2 
"HBD@?9A<9 CDB9>FAB= 8B>G@9AF4J<< CD< CDB9>F<DB64A<< 46FB8BDB7 
�484A<9  "F>DOFP �"%& 21.701-2013 . http://docs.cntd.ru/document/1200109755 

 !4C<E4FP >BAEC9>F CB CD98?B:9AAB@G C?4AG: 
1. %6989A<S B EF4A84DF9 
2. �4F4 66989A<S 6 89=EF6<9 
3. &9D@<AO < BCD989?9A<S 
4. EBEF46 D45BK9= 8B>G@9AF4J<< 46FB@B5<?PAOI 8BDB7 

 

�"%& 21.701-2013 

 

�DGCC4 �01 
 

 ���"%'��$%&��!!/� %&�!��$& 

%<EF9@4 CDB9>FAB= 8B>G@9AF4J<< 8?S EFDB<F9?PEF64 
#$����� �/#"�!�!�3 $��"+�� �"�' �!&�*�� ��&" "���0!/)  

�"$"� 
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#D4>F<K9E><9 D45BFO 3 

�ECB?P;B64A<9 Q?9>FDBAAOI F45?<J CD< D4EK9F9 B5N9@B6 8BDB:AB-EFDB<F9?PAOI @4F9D<-
4?B6  
�484A<9 1. %B;84FP H4=? Microsoft Excel 6 C4C>9 «"D74A<;4J<< D45BF CB EFDB<F9?PEF6G 46-
FB@B5<?PAOI 8BDB7 < 4QDB8DB@B6», <@S H4=?4 «#B85BD >BAEFDG>J<< 8BDB:AB= B89:8O. 
$4EK9F B5N9@B6 8BDB:AB-EFDB<F9?PAOI @4F9D<4?B6». %B;84FP F45?<JO A4 1 ?<EF9 
&45?<J4 1 – �98B@BEFP B5N9@B6 8BDB:AB-EFDB<F9?PAOI @4F9D<4?B6 
№
 

C/
C 

�BAEFDG>-
F<6AO= 
E?B=  

%D98
ASS 
L<-
D<A4 
E?BS, 
@ 

#DBFS-
:9AABEFP 
GK4EF>4, @ 

&B?-
M<A4 
E?BS, 
@ 

�B-
QH. 
D4;-
DOI. 

"5N9@ 
@4F9-
D<4?4, 
@3

 

%D98-
ASS 
C?BF-
ABEFP, 
F/@3

 

�B-
QH. 
CB-
F9DP 

"5N9@ 
@4F9-
D<4?4, 
F 

B L h Kp Q1 ɣ0 KC Q2 

1  #B8EF<-
?4RM<= 
E?B= <; 
C9E>4 

  0,24 1,15  1,4 1,1  

2 "EAB64A<9 
<; E@9E< %-

5 

  0,16 1,25  1,45 1,1  

3 !<:A<= 
E?B= CB-
>DOF<S <; 
4/5 >/; CB-
D<EFB7B 

  0,08 1  2,25 1,05  

4 �9DIA<= 
E?B= CB-
>DOF<S <; 
4/5 - �-

20 

  0,06 1  2,25 1,05  

5 "5BK<AO 
<; #�% 

  0,3 1,22  1,45 1,1  

 

&45?<J4 2 – %6B8A4S 698B@BEFP B5N9@B6 
№ 
C/C 

�BAEFDG>F<6AO= E?B= "5N9@ A4 69EP GK4EFB> 
EFDB<F9?PEF64 

"5N9@ A4 E@9AAGR 
;4I64F>G 

@3
 F @3

 F 
1 #B8EF<?4RM<= E?B= <; C9E>4     

2 "EAB64A<9 <; E@9E< %-5     

3 !<:A<= E?B= CB>DOF<S <; 4/5 >/; 
CBD<EFB7B 

    

4 �9DIA<= E?B= CB>DOF<S <; 4/5 
- �-20 

    

5 "5BK<AO <; #�%     
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�EIB8AO9 84AAO9 8?S CD4>F<K9E>B= D45BFO  
 

#D<@9K4A<9: >4F97BD<S 8BDB7< 59D9FES <; CD4>F<K9E>B= D45BFO 3.KC – >BQHH<J<9AF CB-
F9DP (1,05 – 1,1) 

 

  

�4D<4AFO $4=BA EFDB<F9?PEF64 (7BDB8) 
#DBFS:9AABEFP 
GK4EF>4 EFDB<F9?P-

EF64, >@ 

1 2 3 

1 �D>GFE> 11 

2 &B@E> 12 

3 �DI4A79?PE> 13 

4 $BEFB6-A4-�BAG 14 

5 "@E> 15 

6 +<F4 16 

7 3>GFE> 17 

8 �?47B69M9AE> 18 

9 #9D@P 19 

10 %O>FO6>4D 20 

11 '?PSAB6E> 21 

12 #9FDB;46B8E> 22 

13 ,9?9IB6 23 

14  47484A 24 

15 )454DB6E> 25 

16 �D4EAB84D 26 

17 �EFD4I4AP 27 

18 "D9A5GD7 28 

19 2:AB-%4I4?<AE> 29 

20 �D4EABSDE> 30 

21  4I4K>4?4 31 

22 !4DPSA  4D 32 

23 #9FDBC46?B6E>-�4@K4FE><= 33 

24 �GD74A 34 
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#D4>F<K9E>4S D45BF4 № 4 
%�#$ AutoCAD. �AF9DH9=E CB?P;B64F9?S. 

 

1. ";A4>B@<FPES E <AF9DH9=EB@ %�#$ AutoCAD. 

 
 

 

#D4>F<K9E>4S D45BF4 № 5 
�AEFDG@9AFO K9DK9A<S AutoCAD 

 

 %B;84FP AB6O= H4=? 6 AutoCAD 2018, EBID4A<FP 6 ?<KAB= C4C>9 CB8 <@9A9@ 
«(.�.".» AutoCAD2018. 

 %B;84FP E?B= D<EGAB>, A4K9DF<FP >BF?B64A (D<EGAB> 1). 
 %B;84FP E?B= #B8C<E<, E89?4FP 97B F9>GM<@, 6EF46<FP F9>EF >4> A4 D<EGAB> 1. 

�484A<9 2 
 %B;84FP AB6O= H4=? 6 AutoCAD 2018, EBID4A<FP 6 ?<KAB= C4C>9 CB8 <@9A9@ «�;G-
K9A<9 E6B=EF6 F9>EF4 < E?B96 6» AutoCAD2016. 

 %B;84FP E?B= D<EGAB>, A4K9DF<FP >BF?B64A (D<EGAB> 1). 
 %B;84FP E?B= #B8C<E<, E89?4FP 97B F9>GM<@, 6EF46<FP F9>EF >4> A4 D<EGAB> 1. 
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 !4A9EF< D4;@9DO A4 K9DF9:9. 

�?7BD<F@ D45BFO: 
 

1. �?S EB;84A<S A9B5IB8<@B= B5?4EF< CBEFDB9A<S <; @9AR (BD@4F 6O;B6<F9 >B@4A8G 
�<@<FO. 
2.  !4 ;4CDBE ?96B7B A<:A97B C4D4@9FD4 ?<EF4 6698<F9 >BBD8<A4FO 0,0 
3.  !4 ;4CDBE CD46B7B C4D4@9FD4 ?<EF4 6698<F9 >BBD8<A4FO 420,297 
4.  #BEFDB<FP CDS@BG7B?PAGR D4@>G 

  �O;64FP >B@4A8G «"FD9;B>». 
 !4 ;4CDBE C9D64S FBK>4 6698<F9 >BBD8<A4FO 20,5 <Enter> 

 �>?RK<F9 D9:<@ «"$&"» 
  !4CD46PF9 >GDEBD 6CD46B < 6698<F9 6 >B@4A8AB= EFDB>9 8?<AG 64L9= D4@>< 395 
  !4CD46PF9 >GDEBD 669DI < 6698<F9 6 >B@4A8AB= EFDB>9 8?<AG 64L9= D4@>< 287 
  !4CD46PF9 >GDEBD, 6?96B < 6698<F9 6 >B@4A8AB= EFDB>9 8?<AG 64L9= D4@>< 395 
 �4@>A<F9 CDS@BG7B?PA<> 

5. �O;B6<F9 >B@4A8G "FD9;B>. 
6. �?<:9 > ?96B@G 69DIA9@G G7?G Q>D4A4 M9?K>B@ ?96B= >?46<L< @OL>< 6698<F9 FBK>G 1. 
7. �>?RK<F9 D9:<@ "DFB. 
8. !4CD46PF9 G>4;4F9?P 6CD46B < 6 EFDB>9 >B@4A8 6698<F9 80 - FBK>4 2. 
9. !4:@<F9 >?46<LG <Enter> 

10. �6B8 FBK>< 3 (K9D9; BFABE<F9?PAO9 CB?SDAO9 >BBD8<A4FO) @160<-60  

11.   <Enter> 

12. �6B8 FBK>< 4 ("FABE<F9?PAO9 CB?SDAO9 >BBD8<A4FO) @70<0 

$<EGAB> 1 - �BF?B64A 
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13. <Enter> 

14. �6B8 FBK>< 5 ("FABE<F9?PAO9 CB?SDAO9 >BBD8<A4FO) @60<90 
15. <Enter> 

16. �6B8 FBK>< 6 ("FABE<F9?PAO9 CB?SDAO9 >BBD8<A4FO) @110<45 
17. <Enter> 

18. �?S 66B84 FBK>< 7 A4CD46PF9 >GDEBD 6CD46B < 6 EFDB>9 >B@4A8 6698< F9 90 (@9FB8 
A4CD46?9A<9 D4EEFBSA<9). 
19. <Enter> 

20. �?S 6OIB84 <; >B@4A8O CBEFDB9A<S BFD9;>4 A4:@<F9 >?46<LG 
21. <Enter> 

22. %BID4A<F9 D<EGAB> CB8 <@9A9@ $4;D9;. 
 

�BAFDB?PAO9 6BCDBEO: 
1. �4><@ ECBEB5B@ @B:AB 6O;64FP >B@4A8G  F9>EF? 
2. �4> BF>?RK<FP E?B=? 
3. �4> A4A9EF< 54;B6O= D4;@9D? 

 

#D4>F<K9E>4S D45BF4 № 6 
�AEFDG@9AFO D984>F<DB64A<S AutoCAD 

&9@4: �AEFDG@9AFO D984>F<DB64A<S AutoCAD 

*9?P: BE6B9A<9 8BCB?A<F9?PAOI 6B;@B:ABEF9= C4D4@9FDB6 CB?P;B64F9?PE>B7B <AF9DH9=-
E4, B5N9>FB6 < Q?9@9AFB6 AutoCAD2018.  

 

#DB7D4@@AB9 B59EC9K9A<9: Microsoft Windows, AutoCAD2018 

�484A<9 1: 
1. "F>DOFP CDB7D4@@G AutoCAD2016, 6>?48>G «�?46A4S» 
2. $4;@9EF<FP B>A4 DS8B@;  
3. �ECB?P;GS >D4F>B9 BC<E4A<9 >B@4A8 EBEF46<FP >D4F><= >BAEC9>F-BC<E4A<9 >B@4A8 

AutoCAD2016, A4K9DF<FP 6 F9FD48< < ;4CB?A<FP F45?<JG CB B5D4;JG 
�>?48>4 �B@4A84  "C<E4A<9 
�?46A4S  - 5?B> 
4AABF4J<< 

F9>EF 

 AB7BEFDBKAO= F9>EF.  B:AB <;@9-
ASFP HBD@4F F9>EF4  

  

  

  

  

  

  

�?46A4S  - 5?B> 
E?B< 

 E6B=EF64 

'CD46?9A<9 EBS@< < E6B=EF64@< 
E?B96 
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E?BS 

  

�?46A4S  - 5?B> 
GF<?<FO 

'F<?<FO 

 

  

 

#D4>F<K9E>4S D45BF4 7 
%�#$ AutoCAD. &9>EF, F9>EFB6O9 EF<?<. $4;@9D, D4;@9DAO9 EF<?< 

�4 6A9LA<= 6<8 F9>EF4 6 E<EF9@9 AutoCAD BF69K4RF F9>EFB6O9 EF<?<. � EF<?9 F9>EF4 6 
46FB>489 BCD989?9AO F4><9 C4D4@9FDO LD<HF4, >4> <@S < A4K9DF4A<9 LD<HF4, G7B? 
A4>?BA4 5G>6, EF9C9AP E:4F<S/D4EFS:9A<S 5G>6 < 8D. 
#B G@B?K4A<R F9>GM<@ F9>EFB6O@ EF<?9@ 6 46FB>489 S6?S9FES EF<?P "Standard". +FB5O 
E@9A<FP 97B, ED4;G CBE?9 6O;B64 >B@4A8O EB;84A<S B8ABEFDBKAB7B F9>EF4 6 autocad - "�&", 
6O59D<F9 BCJ<R "%F<?P". &.9. A4 ;4CDBE �4@ A48B A45D4FP E >?46<4FGDO 5G>6G "%". 

 
%BBF69FEF69AAB, CBFB@ CDB7D4@@4 AutoCAD CBCDBE<F �4E 669EF< A4;64A<9 F9>EFB6B7B 
EF<?S, >BFBDO= IBF<F9 <ECB?P;B64FP. � CB G@B?K4A<R 6 F9>EFB6B@ CB?9 5G89F EFBSFP ;A4-
K9A<9 "Standard". 
�O 6 E6BR BK9D98P C<L9F9 A4;64A<9 F9>EFB6B7B EF<?S. !B 9E?< 6O A9 CB@A<F9 97B A4;64-
A<9, FB A4 QFBF ;4CDBE 6698<F9 BF69F 6 6<89 ;A4>4 "?". 
%<EF9@4 AutoCAD BF69F<F 64@ ;4CDBEB@: 

 
�4?99 CDBEFB A4:@<F9 A4 >?46<LG "Enter", < C9D98 �4@< CBS6<FES F9>EFB6B9 B>AB 
AutoCAD. � A9@ 5G89F 6O6989A CB?AO= EC<EB> 6E9I <@9RM<IES F9>EFB6OI EF<?9=. �A<;G 
B>A4 �4@ A9B5IB8<@B 5G89F 669EF< A4;64A<9 AG:AB7B EF<?S. 
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!4:@<F9 "Enter". &9C9DP �O 69DA9F9EP > C9D6<KAB@G ;4CDBEG, 6 >BFBDB@ �4E 5G8GF CDB-
E<FP G>4;4FP A4K4?PAGR FBK>G 6EF46>< F9>EF4. 
!469DAS>4 G �4E 6 EC<E>9 <@9RM<IES EF<?9= F9>EF4 5G89F 6E97B 2 EF<?S. 1FB "Standard" < 
"�AABF4F<6AO=". "8A4>B CB @9D9 D45BFO 6 CDB7D4@@9 AutoCAD �4@ CD<89FES A4EFD4<-
64FP EB5EF69AAO9 F9>EFB6O9 EF<?<. �48464FP 8?S A<I C4D4@9FDO, G8B6?9F6BDSRM<9 64L<@ 
FD95B64A<S@. 
�464=F9 F9C9DP CB7B6BD<@, >4> EB;84FP EB5EF69AAO= EF<?P F9>EF4 6 �6FB>489. 
%B;84A<9 EB5EF69AAOI F9>EFB6OI EF<?9= AutoCAD. 
#D< EB;84A<< AB6B7B F9>EFB6B7B EF<?S, F9@ 5B?99 9E?< �O EB5<D49F9EP 97B <ECB?P;B64FP 
CD< EB;84A<< CDBH9EE<BA4?PAOI K9DF9:9=, �4@ E?98G9F CD<89D:<64FPES EF4A84D-
FB6 �"%& 2.304 - 81. 

%B;84A<9, <;@9A9A<9 <?< BCD989?9A<9 EF<?9= F9>EF4 6 46FB>489 CDB<;6B8<FES K9-
D9; 8<4?B7B6B9 B>AB "%F<?< F9>EF4". 
�O;64FP 97B @B:AB K9D9; 6>?48>G "�?46A4S" ⇒ C4A9?P "�AABF4J<<" ⇒ >ABC>4 "%F<?P F9>-
EF4". 
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3 :9 D9>B@9A8GR A45D4FP E >?46<4FGDO >BDBF>GR >B@4A8G 6O;B64 B>A4 - "%&". 
�?S A4K4?4 EB;848<@ AB6O= EF<?P F9>EF4 < BEF46<@ A4;64A<9 F4>, >4> CD98?4749F A4@ CDB-
7D4@@4 46FB>48. �?S QFB7B A4:@9@ A4 >ABC>G "!B6O=", 4 ;4F9@ ""�".  B:9F9, >BA9KAB, 
;484FP >4>B9-FB E6B9 <@S EF<?S. 
� ECD46>9 AutoCAD A4C<E4AB, KFB "И@я EF<?я F9>EF4 @B:9F EB89D:4FP 8B 255 E<@6B-
?B6. В <@9A4I @B:AB <ECB?P;B64FP 5G>6O < J<HDO, 4 F4>:9 A9>BFBDO9 EC9J<4?PAO9 ;A4-
><: ;A4> 8B??4D4 ($), CB8K9D><64A<9 (_) < 89H<E (-)". 

&9C9DP CD<EFGC49@ > A4EFDB=>9 C4D4@9FDB6 AB6B7B F9>EFB6B7B EF<?S 6 AutoCAD. 
1.  9AS9@ LD<HF F9>EFB6B7B EF<?S. 
%B5EF69AAO9 69>FBDAO9 LD<HFO AutoCAD 6 QFB@ EC<E>9 B>4AK<64RFES A4 . shx, 4 
Windows-LD<HFO (LD<HFO F<C4 True &GD9) 6O89?9AO E86B9AAB= 5G>6B= & 6 A4K4?9. 

 
3 B5OKAB <ECB?P;GR LD<HF ISOCPEUR. #D< QFB@ EF4? 8BEFGC9A EC<EB> "!4K9DF4A<9" 
(F.>. 6O5D4AAO= @ABR LD<HF S6?S9FES LD<HFB@ Windows). 3 BEF46?SR B5OKAO=. 

 
2. �4849@ 6OEBFG F9>EF4 6 46FB>489. 



16 

 

3 B5OKAB ;484R 6OEBFG EF4A84DFAB CB �"%& 2,5@@. #D< 66B89 F9>EF4 AutoCAD G:9 A9 
5G89F CDBE<FP �4E ;484FP 97B 6OEBFG. 
�E?< :9 �O G>4:9F9 6 CB?9 "�OEBF4" ;A4K9A<9 0, FB EBID4A<F9 6B;@B:ABEFP >4:8O= D4; 
CD< 66B89 F9>EF4 ;48464FP 97B 6OEBFG. 
#BEF46PF9 CB>4 ;A4K9A<9 2,5@@. 3 8G@4R 6 CDBJ9EE9 D45BFO 6 CDB7D4@@9 �O E4@< CB=@9-
F9, >4> �4@ G8B5A99 - ;48464FP 6OEBFG F9>EF4 <?< A9F. 
+FB F4>B9 D4;@9D F9>EF4 4AABF4F<6AO= S D4EE>4:G 6 B8AB@ <; E?98GRM<I GDB>B6. 
3. %F9C9AP D4EFS:9A<S F9>EF4. 
�4AAO= C4D4@9FD BF69K49F ;4 E:4F<9 < D4EFS:9A<9 E<@6B?B6 6 F9>EF9. #B G@B?K4A<R QFBF 
C4D4@9FD D469A 

1, KFB EBBF69FEF6G9F EF4A84DFAB@G 6<8G LD<HF4. 
�?S LD<HF4, >BFBDO= @O E �4@< 6O5D4?<, S <ECB?P;GR EF9C9AP D4EFS:9A<S - 0.8. 

4. �4849@ G7B? A4>?BA4 F9>EF4. 
1FB G7B? A4>?BA4 E<@6B?B6 F9>EF4. �A4K9A<9 G7?4 A4>?BA4 F9>EF4 @B:9F ?9:4FP 6 8<4C4-
;BA9 BF -85 8B 85 7D48GEB6. 
#B G@B?K4A<R BA D469A 0. %BBF69FEF69AAB, CB?B:<F9?PAO9 ;A4K9A<S 5G8GF CD<6B8<FP > 
A4>?BAG 5G>6 6CD46B, 4 BFD<J4F9?PAO9 - > A4>?BAG 6?96B. 

 
5. �BCB?A<F9?PAO9 QHH9>FO F9>EFB6B7B EF<?S. 
#9D969DAGFO=. 1HH9>F ;9D>4?PAB7B BFB5D4:9A<S F9>EF4 BFABE<F9?PAB 7BD<;BAF4?PAB= 
BE<. 
%CD464 !4?96B. 1HH9>F ;9D>4?PAB7B BFB5D4:9A<S F9>EF4 BFABE<F9?PAB 69DF<>4?PAB= BE<. 
�9DF<>4?PAO=. �4AAO= QHH9>F F9>EFB6B7B EF<?S 6 46FB>489 D4;@9M49F F9>EF CB 69DF<>4-
?<. 
�9DF<>4?PAB9 A4CD46?9A<9 @B:9F 5OFP 6O5D4AB, FB?P>B 9E?< BAB CB889D:<649FES <ECB?P-
;G9@O@ LD<HFB@. �?S LD<HFB6 TrueType BAB A98BCGEF<@B. � A4L9@ E?GK49 QFBF LD<HF 
A9 CB889D:<649F 84AAO= QHH9>F EF<?S F9>EF4. 
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ИF4>, E A4EFDB=>B= C4D4@9FDB6 F9>EFB6B7B EF<?я AutoCAD @O ;4>BAK<?<. 
&9C9DP A4:@<F9 >ABC>G "#D<@9A<FP", KFB5O CD<@9A<FP 6E9 A4EFDB9AAO9 C4D4@9FDO > EB-
;84AAB@G EF<?R AutoCAD. �4?99 - A4 >ABC>G "%89?4FP F9>GM<@". � F9C9DP FB?P>B KFB EB-
;84AAO= EF<?P EF4A9F EF<?9@ CB G@B?K4A<R. 
#BE?9 QFB7B @B:AB ;4>DO64FP 8<4?B7B6B9 B>AB "%F<?< F9>EF4". 
�AB6P EB;84AAO9 EF<?< EBID4ASRFES 6@9EF9 E K9DF9:B@. #D< QFB@ BA< < 8BEFGCAO FB?P>B 
<; K9DF9:4, A4 >BFBDB@ 5O?< EB;84AO. 
 

 

 

#D4>F<K9E>4S D45BF4 8 

 

&9@4: "EAB6AO9 <AEFDG@9AFO < CD<9@O D45BFO 6 AutoCAD 

 

*9?P: BE6B9A<9 6B;@B:ABEF9= A4EFDB=>< C4D4@9FDB6 CB?P;B64F9?PE>B7B <AF9DH9=E4, B5N-
9>FB6 < Q?9@9AFB6 AutoCAD2016.  

 

#DB7D4@@AB9 B59EC9K9A<9: Microsoft Windows , AutoCAD2016 

 

AutoCAD2016 – CDB7D4@@4 8?S EB;84A<S K9DF9:9=, 6>?48>< < EBBF69FEF6GRM<9 ?9AFO EB-
89D:4F EBBF69FEF6GRM<9 >B@4A8O. 
�484A<9 1: 

1. "F>DOFP CDB7D4@@G AutoCAD 2016, 6>?48>G «�?46A4S» 
2. $4;@9EF<FP B>A4 DS8B@;  
3. �ECB?P;GS >D4F>B9 BC<E4A<9 >B@4A8 EBEF46<FP >D4F><= >BAEC9>F-BC<E4A<9 >B@4A8 

AutoCAD2016, A4K9DF<FP 6 F9FD48< < ;4CB?A<FP F45?<JG CB B5D4;JG 
�>?48>4 �B@4A84  "C<E4A<9 
�?46A4S  - 5?B> 
D<EB64A<9 

"FD9;B> (BFD9;B>) %B;84A<9 CDS@B?<A9=AOI E97@9AFB6 

 #B?<?<A<S (C?<-
A<S) 

%6S;4AA4S CBE?98B64F9?PABEFP E97@9AFB6 
CDS@OI ?<A<=, CD98EF46?SRM<I EB5B= 
98<AO= B5N9>F 

 �DG7 ()  

 �G74 ()  

 #DS@BG7B?PA<> ()  

 1??<CE ()  

 ,FD<IB6>4 ()  
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�?46A4S  - 5?B> 
D984>F<DB64A<S 

#9D9A9EF< ()  

   

  

�BAFDB?PAO9 6BCDBEO: 
4. %>B?P>B ECBEB5B6 CBEFDB9A<S CDS@BG7B?PA<>4? 
5. %>B?P>B ECBEB5B6 CBEFDB9A<S >DG74? 
6. %>B?P>B ECBEB5B6 CBEFDB9A<S 8G7<? 
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#D4>F<K9E><9 D45BFO 11 
%?B<, 5?B><, E6B=EF64 Q?9@9AFB6 K9DF9:4 

1. #B CD<@9DG EB;84FP E?B< K9DF9:4. 

 
#D4>F<K9E><9 D45BFO 10,11 

%B;84A<9, D984>F<DB64A<9 K9DF9:4 6 AutoCAD.  
#DB9>F<DB64A<9 C?4A4 FD4EEO 

%B;84A<9 K9DF9:4 C?4A4 FD4EEO 46FB@B5<?PAB= 8BDB7<. %B;84A<9, D984>F<DB64A<9 K9DF9-
:4 C?4A4 FD4EEO 8BDB7<. 
�484A<9 1 �484A<9: �OCB?ASFP CBEFDB9A<S <AEFDG@9AF4@< AutoCad 2018 (CD<?B:9A<91): 

1. %B;84FP H4=? «#?4A FD4EEO» 6 ?<KAB= C4C>9 A4 ?B>4?PAB@ 8<E>9; 
2. %B;84FP 4 E?BS: 8?S E4@B7B K9DF9:4, 698B@BEF<, A4A9E9A<S D4;@9DB6 < CB8C<E9= 

3. �ECB?P;GS F9IA<K9E><9 C4D4@9FDO ;484AAB= >4F97BD<< 46FB@B5<?PAB= 8BDB7< < 
Q?9@9AFO >DG7B6B= >D<6B= EB;84FP K9DFT: C?4A4 FD4EEO. 

4. !4 K9DF9:9 CB>4;4FP C<>9F4:, Q?9@9AFO >DG7B6B= >D<6B= < <E>GEEF69AAO9 EBBDG:9-
A<S. 

5. �EF46<FP K9DF9: 6 D4@>G < ;4CB?A<FP LF4@C.
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#D4>F<K9E>4S D45BF4 12. 

%B;84A<9 F45?<J 6 K9DF9:9 
 

�484A<9 A4K9DF<FP < EBID4A<FP H4=? «&45?<JO» 6 C4C>G «"D74A<;4J<S D45BF CB EFDB<-
F9?PEF6G 46FB@B5<?PAOI 8BDB7 < 4QDB8DB@B6», CD< ;4CB?A9A<< F45?<J F9>EFB@ <ECB?P;B-
64FP EB;84AAO= F9>EFB6O= EF<?P. 
 

1.  (BD@4 1 - �98B@BEFP ;84A<= < EBBDG:9A<= 

 
 

2. (BD@4 2 - �98B@BEFP 46FB@B5<?PAOI 8BDB7, CB8N9;8B6 < CDB9;8B6 

 
 

3. (BD@4 5 - �B>B6<> CDB8B?PAB7B CDBH<?S 8BDB7 A4 ;4EFDB9AAB= F9DD<FBD<< 
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#DB9>F<DB64A<9 C?4A4 FD4EEO  
�484A<9 1 %B;84FP H4=? Microsoft Excel 6 C4C>9 «"D74A<;4J<< D45BF CB EFDB<F9?PEF6G 46FB@B5<?PAOI 8BDB7 < 4QDB8DB@B6», <@S H4=?4 «$4E-
K9F FD4AECBDFAB= EI9@O EFDB<F9?PEF64». %B;84FP F45?<J A4 1 ?<EF9 < A4;64FP «"5BEAB64A<9 D4ECB?B:9A<S 4EH4?PFB59FBAAB7B ;46B84». �O-
CB?A<FP D4EK9FO 

!4<@9AB64A<9 E@9E9= < 
<I EBEF46 

�B?-
6B, F 

$4EEFBSA<9 C9-
D96B;><, >@ 

&D4AECBDFAO9 ;4FD4FO, 
FOE.DG5 

#B7DG;BKAB-D4;7G;BKAO9 D45BFO,FOE. 
DG5 �FB7B CB 64-

D<4AFG,FOE. 
DG5 !4 98.<;@., F �E97B, 

FOE.DG5 !4 98.<;@., F �E97B, FOE.DG5 

1 2 3 4 5 6 7 8 

�4D<4AF 1  
4/5 E@9EP - �-20 1,00 LFD4EEO/2 20,00 2*3*4 5,00 6*2 5+7 

-959AP70,16% 0,7016 L45;*LB5N9>F 14,03 
 

5 
  

#9EB> 17,78% 0,1778 
 

3,56 
 

5 
  

 <A. #BDBLB> 5,61% 0,0561 
 

1,12 
 

5 
  

�<FG@ 6,08% 0,0608 
 

1,22 
 

5 
  

%� 0,37% 0,037 
 

0,74 
 

5 
  

�E97B             %G@@4 CB 8 
 

�EIB8AO9 84AAO9 8?S CD4>F<K9E>B= D45BFO 

�4
D<
4A
F $4EEFBSA<S 8B 

>4DP9D4 CB 8B-
5OK9 M95AS, 

>@ 

$4EEFBSA<S 8B 
>4DP9D4 CB 8B-
5OK9 C9E>4, >@ 

$4EEFBSA<S 8B 
>4DP9D4 CB 8B-
5OK9 #�%, >@ 

$4EEFBSA<S 8B :/8 
C?4FHBD@O, >@ 

1 2 3 4 5 
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�484A<9 2 #BEFDB<FP 6 AutoCAD FD4AECBDFAGR EI9@G EFDB<F9?PEF64 CB B5D4;JG 
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#D4>F<K9E><9 D45BFO 13 

%B;84A<9 K9DF9:4 Q?9@9AFB6 CBC9D9KAB7B CDBH<?S 8BDB7< 

�484A<9 1 %B;84A<9 K9DF9:4 Q?9@9AFB6 CBC9D9KAB7B CDBH<?S 8BDB7< A4 CD<@9D9 BHBD@?9A<S CBC9D9KAB7B CDBH<?S ;9@?SAB7B CB?BFA4 46FB-
@B5<?PAB= 8BDB7< A4 A9;4EFDB9AAB= F9DD<FBD<< 
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#D4>F<K9E><9 D45BFO 14,15 

%B;84A<9 K9DF9:4 CBC9D9KAB7B CDBH<?S 8BDB7<.  %B;84A<9, D984>F<DB64A<9 K9DF9:4 CB-
C9D9KAB7B CDBH<?S 8BDB7<. 
�484A<9 1 �484A<9: �OCB?ASFP CBEFDB9A<S <AEFDG@9AF4@< AutoCad 2016 (CD<?B:9A<91): 
1. %B;84FP H4=? «#BC9D9KAO= CDBH<?P 8BDB7<» 6 ?<KAB= C4C>9 A4 ?B>4?PAB@ 8<E>9; 
2. %B;84FP 4 E?BS: 8?S E4@B7B K9DF9:4, 698B@BEF<, A4A9E9A<S D4;@9DB6 < CB8C<E9= 

3. �EF46<FP 6 K9DF9: 698B@BEFP CD<6S;>< CBC9D9KAOI CDBH<?9=; 
4. �ECB?P;GS 698B@BEFP, A4K9DF<FP C<>9FO 

5. #BEFDB<FP CBC9D9KAO= CDBH<?P 8BDB7<; 
6. %B;84FP D4@>G �3, A4K9DF<FP LF4@C; 
7. �EF46<FP K9DF9: 6 D4@>G. 
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#D4>F<K9E>4S D45BF4 16 

�AEFDG@9AFO K9DK9A<S AutoCAD 3D-@B89?<DB64A<S. %B;84A<9 3D @B89?9= 

�484A<9 1 �A<@4F9?PAB CDBK<F4=F9 F9>EF < C4D4??9?PAB 6 CDB7D4@@9 AutoCAD BF>DB=F9 
D9:<@ 3D-@B89?<DB64A<S, CDBE@BFD<F9 >4> EB;8464FP 3D-@B89?< 

��"�$���!�� &��$�"&��0!"� ��&��� � ��" �&$�� 

"EAB6AO9 CBASF<S 
%D98EF64 AutoCAD CB;6B?SRF EB;8464FP FD9I@9DAO9 B5N9>FO A4 BEAB69 54;B6OI CDB-
EFD4AEF69AAOI HBD@: C4D4??9?9C<C98B6, >BAGEB6, J<?<A8DB6, EH9D, >?<AP96 < FBDB6. �; 
QF<I HBD@ CGF9@ <I C9D9E9K9A<S, B5N98<A9A<S < 6OK<F4A<S EFDBSFES 5B?99 E?B:AO9 CDB-
EFD4AEF69AAO9 F9?4. �DB@9 FB7B, F69D8BF9?PAO9 B5N9>FO @B:AB EFDB<FP, E86<74S C?BE><= 
B5N9>F (@9FB8 6O846?<64A<S) 68B?P ;484AAB7B 69>FBD4 <?< 6D4M4S 97B 6B>DG7 BE< - E@. /1/. 
� FD9I@9DAB@ F69D8BF9?PAB@ @B89?<DB64A<< CD<ASFO E?98GRM<9 CBASF<S < BCD989?9-
A<S: 
7D4AP - B7D4A<K9AA4S K4EFP CB69DIABEF<, 7D4A< 5O64RF C?BE><@< (C?4A4DAO@<), J<?<A-
8D<K9E><@<, >BA<K9E><@<, EH9D<K9E><@< < FBDB<84?PAO@<; 
D95DB - Q?9@9AF, B7D4A<K<64RM<= 7D4AP; D95D4 5O64RF CDS@B?<A9=AO9, Q??<CF<K9E><9 
(>DG7B6O9), C4D45B?<K9E><9 < 7<C9D5B?<K9E><9; 
F69D8B9 F9?B - K4EFP CDBEFD4AEF64, B7D4A<K9AA4S ;4@>AGFB= CB69DIABEFPR < <@9RM4S 
BCD989?9AAO= B5N9@. 
#4D4??9?9C<C98 HBD@<DG9FES >B@4A8B= 3-�� (BOX) <?< CGA>FB@ @9AR $�%"��!�� | 
&��� | 3-��, CD< QFB@ ;484RFES FBK>< 8<47BA4?< BEAB64A<S < 6OEBF4. 
,4D HBD@<DG9FES >B@4A8B= ,�$ (SPHERE), CD< QFB@ ;484RFES J9AFD L4D4 < 97B 8<4-
@9FD (D<E. 1). 

 
$<E. 1 
&BD HBD@<DG9FES >B@4A8B= TOP (TORUS), CD< QFB@ ;484RFES FBK>4 J9AFD4 FBD4, D48<GE 
(8<4@9FD) FBD4, D48<GE (8<4@9FD) FDG5O FBD4 (D<E. 2) 

.  

$<E. 2 
*<?<A8D HBD@<DG9FES >B@4A8B= *���!�$ (CYLINDER), CD< QFB@ ;484RFES J9AFD4?P-
A4S FBK>4 BEAB64A<S, D48<GE (8<4@9FD) BEAB64A<S < 6OEBF4. 
�BAGE HBD@<DG9FES >B@4A8B= �"!'% (CONE), CD< QFB@ ;484RFES J9AFD4?PA4S FBK>4 BE-
AB64A<S >BAGE4, D48<GE (8<4@9FD) BEAB64A<S < 6OEBF4 >BAGE4. � BEAB64A<< >BAGE4 @B:9F 
5OFP < Q??<CE (4?PF9DA4F<64 [1??<CF<K9E><=]). 
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$<E. 3 
�?<A HBD@<DG9FES >B@4A8B= ���! (WEDGE), CD< QFB@ ;484RFES >BBD8<A4FO C9D6B7B 
G7?4 CDS@BG7B?PAB7B BEAB64A<S >?<A4, >BBD8<A4FO 8DG7B7B G7?4 CB 8<47BA4?< CDS@B-
G7B?PA<>4 < 6OEBF4 >?<A4. #B?GK49FES E?98GRM4S H<7GD4 (D<E. 3 
 B:AB EFB<FP F9?B E CB@BMPR >B@4A8O 6O846?<64A<S. 
� QFB@ E?GK49 CBE?98B64F9?PABEFP CBEFDB9A<= @B:9F 5OFP E?98GRM4S: 

 
$<E. 4 
1. %FDB<FES F69D8BF9?PA4S @B89?P 89F4?< E CB@BMPR K9DK9A<S 86GI CDS@BG7B?PA<>B6 < 
86GI B>DG:ABEF9= (E@. D<E. 4).  
2.  9APL<= CDS@BG7B?PA<> < @9APL4S B>DG:ABEFP 6O846?<64RFES A4 FB?M<AG 40, 4 
5B?PL<= CDS@BG7B?PA<> < 5B?PL4S B>DG:ABEFP A4 FB?M<AG 10 E CB@BMPR >B@4A8O �/-
����&0. #B?GK9AAO9 C4D4??9?9C<C98O B5N98<ASRFES, <; CB?GK9AAB7B F9?4 6OK<F4RFES 

J<?<A8DO.  

$<E. 5 
#B?GK9AAB9 F9?B CB>4;4AB 6 <;B@9FD<< A4 D<E. 5. 
�484A<9 2  
#BEFDB<FP F9?4 

1, �>F<6<;<DG=F9 <AEFDG@9AF Cylinder (*<?<A8D) < EB;84=F9 J<?<A8D E J9AFDB@ BEAB-
64A<S 6 FBK>9 E >BBD8<A4F4@< 170,150. 
�484=F9 8?S A97B D48<GE 60 < 6OEBFG 15. 

2. �>F<6<;<DG=F9 <AEFDG@9AF 
 �B@4A84: _cone 

;484=F9 J9AFD BEAB64A<я >BAGE4,   6698я >BBD8<A4FO 170,150 

< A4:46 <Enter> 

6 >4K9EF69 ;A4K9A<я D48<GE4 BEAB64A<я >BAGE4 6698<F9 40 < A4:@<F9 <En-
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ter> 

;484=F9 
6OEBFG >B-
AGE4,   669-
8я 150 < 
A4:46 <En-

ter> 

Command: 

3. �>-
F<6<;<DG=F9 
<AEFDG@9AF 

Sphere (%H9D4) < EB;84=F9 EH9DG E J9AFDB@ 

6 FBK>9 170,150 < D48<GEB@ 45. 

4. % CB@BMPR <AEFDG@9AF4 Move (C9D9A9EF<) C9D9@9EF<F9 >BAGE < EH9DG F4>, KFB5O 
>BAGE D4ECB?474?ES A4 J<?<A8D9, 4 J9AFD EH9DO EB6C484? E 69DL<AB= >BAGE4. 

5. �BECB?P;B646L<EP <AEFDG@9AFB@ Union (B5N98<A9A<9), EB;84=F9 98<AGR B5N9@AGR @B-
89?P <; FD9I BF89?PAOI F<CB6OI B5N9@AOI H<7GD. 
6.  �O59D<F9 >B@4A8G FBA<DB64FP . $9;G?PF4F, >BFBDO= 6O 8B?:AO CB?GK<FP, CB>4;4A A4 
D<EGA>9 13.32 
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#D4>F<K9E>4S D45BF4 № 17 

�AEFDG@9AFO D984>F<DB64A<S AutoCAD 3D-@B89?<DB64A<S 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

�484A<9 1 
�ECB?P;GS <AEFDG@9AFO #4D4??9-
?9C<C98 < *<?<A8D, EB;84=F9 @B-
89?P, 6<8 E69DIG >BFBDB= CB>4;4A 
A4 D<E.1 

 

 

 

�484A<9 2 
 � @9AR 6<8 6O59D<F9  
2� <;B@9FD<R. % CB@BMPR <A-
EFDG@9AF4 "5N98<A9A<9  B5N98<-
A<F9 6 98<AB9 J9?B9 864 C4D4??9-
?9C<C984, 4 ;4F9@ , <ECB?P;GS <A-
EFDG@9AF �OK<F4A<9, 6OKF<F9 <; 
CB?GK<6L9=ES H<7GDO 6E9 J<?<A-
8DO. $<E 2 
 

 

 

 

�484A<9 3 
�ECB?P;GS <AEFDG@9AF %BCDS:9-
A<9 ;4>DG7?<F9 69DF<>4?PAO9 D95-
D4. $48<GE EBCDS:9A<S 10. 
 

�484A<9 4 
�ECB?P;GS <AEFDG@9AF (4E>4 
ED9:PF9 69DF<>4?PAO9 D95D4 G 
69DIA97B C4D4??9?9C<C984. �?<A4 
H4E>< 10. 
$<E.3 
 

Рисунок 2 

Рисунок 3 

Рисунок 4 
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#D4>F<K9E>4S D45BF4 18. 

%B;84A<9 3D-@B89?< K9DF9:4 CBC9D9KAB7B CDBH<?S 8BDB7< 

�484A<9 #BEFDB<FP 3D-@B89?< K9DF9:4 CBC9D9KAB7B CDBH<?S 8BDB7<, <ECB?P;B64FP K9DF9:, EB;84AAO= D4A99. 
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#D4>F<K9E>4S D45BF4 № 19 

 

&9@4: %B;84A<9 K9DF9:4 Q?9@9AFB6 CDB8B?PAB7B CDBH<?S 8BDB7<   
 

*9?P – A4GK<FP EB;8464FP CDB8B?PAO9 CDBH<?< 8BDB7< <AEFDG@9AF4@< AutoCad 2018 

 

#DB7D4@@AB9 B59EC9K9A<9: Microsoft Windows 7, AutoCad 2018. 

 

�484A<9: �OCB?ASFP CBEFDB9A<S <AEFDG@9AF4@<  AutoCad 2018 (CD<?B:9A<91): 
 

1. %B;84FP H4=? «#DB8B?PAO= CDBH<?P 8BDB7<» 6 ?<KAB= C4C>9 A4 ?B>4?PAB@ 8<E>9; 
2. %B;84FP 4  E?BS: 8?S E4@B7B K9DF9:4, 698B@BEF<,  A4A9E9A<S D4;@9DB6 < CB8C<E9= 

3. !4K9DF<FP C<>9FO, 5B>B6<>; 
4. %B;84FP D4@>G �3, A4K9DF<FP LF4@C; 
5. �EF46<FP K9DF9: 6 D4@>G. 
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#D4>F<K9E>4S D45BF4 № 20 

 

%B;84A<9, D984>F<DB64A<9 K9DF9:4 CDB8B?PAB7B CDBH<?S 8BDB7< 

 

*9?P – A4GK<FP EB;8464FP CDB8B?PAO9 CDBH<?< 8BDB7< <AEFDG@9AF4@< AutoCad 2016 

 

#DB7D4@@AB9 B59EC9K9A<9: Microsoft Windows 7, AutoCad 2018. 

 

�484A<9: �OCB?ASFP CBEFDB9A<9 CDB8B?PAB7B CDBH<?S 8BDB7< <AEFDG@9AF4@< AutoCad 2018 (CD<-
?B:9A<91): 
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#D4>F<K9E>4S D45BF4 № 21 

#B87BFB6>4 > C9K4F< K9DF9:4, ECBEB5O EBID4A9A<S K9DF9:4 
�484A<9  

1. #B87BFB6<FP > C9K4F< H4=?O E CBC9D9KAO@ < CDB8B?PAO@ CDBH<?9@. �ECB?P;B64FP C9K4FP 
6 D9:<@9 @B89?<, ?<EF4.  

2. !4EFDB<FP C9K4FP K9DF9:4 A4 ?<EF �3 E D4@>B= < LF4@CB@ 

3. %BID4A<FP H4=?O 8?S C9K4F< 6 HBD@4F9 PDF 

 

#D4>F<K9E>4S D45BF4 № 22,23 

�6B8 <EIB8AOI 84AAOI 8?S EB;84A<S K9DF9:4. �6B8 <EIB8AOI 84AAOI 8?S EB;84A<S K9DF9:4. 
�484A<9  

1. �A<@4F9?PAB CDBK<F4=F9 B5GK4RM<= F9>EF 
2. "F>DB=F9 CDB7D4@@G &"#" �&�� ROBUR  �6FB@B5<?PAO9 8BDB7< 

3. #BEFDB=F9 CDB<;6B?PAO= C?4A FD4EEO  

4. �O59D<F9 6 @9AR #?4A – %B;84FP BEP <; CD<@<F<6B6 
5. %BID4A<F9 H4=? 
#DB9>F<DB64A<9 C?4A4 FD4EEO 

"EAB6AO9 CBASF<S < BCD989?9A<S 
#?4A FD4EEO CD98EF46?S9F EB5B= A45BD G6S;4AAOI @9:8G EB5B= 7BD<;BAF4?PAOI CDS@OI < 

>D<6OI, B5D4;GRM<I BEP 8BDB7<. #?4AB64S 79B@9FD<S EB;849FES 6 FB= :9 E<EF9@9 >BBD8<A4F, KFB < 
E<FG4J<S < J<HDB64S @B89?P D9?P9H4. 

"EP FD4EEO CD98EF46?S9FES 6 6<89 A45BD4 69DL<A 7BD<;BAF4?PAOI G7?B6 CB6BDBF4. 
� >4:8O= G7B? @B7GF 5OFP 6C<E4AO >DG7B64S < 869 C9D9IB8AOI >D<6OI (CB �E9AB8BIB6G). �9DL<-
AO G7?B6, 6@9EF9 EB6C<E4AAO@< >D<6O@<, @B:AB C9D9F4E><64FP @OLPR, KFB B59EC9K<649F 8BCB?-
A<F9?PAGR 7<5>BEFP CD< CDB9>F<DB64A<< 6EF9EA9AAOI GE?B6<SI. 

%BE98A<9 F4A79AEO B5D4;GRF 54;B6O9 ?<A<<, > >BFBDO@ CD<6S;O64RFES 7BD<;BAF4?PAO9 
>D<6O9. 
Robur CB;6B?S9F CDB9>F<DB64FP 5<>?BFB<8O CB F4A79AE4@ < 8?<A4@ C9D9IB8AOI >D<6OI, 4 F4>:9 
CB85<D4FP C4D4@9FDO;4>DG7?9A<S CB D48<GEG < 5<EE9>FD<E9.  

%CBEB5O CBEFDB9A<S C?4A4 FD4EEO 

Robur CB889D:<649F 864 ECBEB54 ;484A<S FD4EEO, BA4 @B:9F 5OFP BCD989?9A4 B8A<@ <; E?98GR-
M<I ECBEB5B6: 
• <; CD<@<F<6B6 K9DF9:4; 
• CDS@O@ G>4;4A<9@ 69DL<A. 
%B;84A<9 FD4EEO <; CD<@<F<6B6 K9DF9:4 
�4AAO= @9FB8 CB;6B?S9F EB;8464FP FD4EEG <; BF89?PAOI EBEF46?SRM<I 99 Q?9@9AFB6 (CDS@OI 
GK4EF>B6, >DG7B6OI >D<6OI, >?BFB<8). �@99FES 6B;@B:ABEFP EBCDS:9A<S CD<@<F<6B6 D4;?<KAO@< 
ECBEB54@<, 4 ;4F9@, B5N98<A9A<S <I 6 FD4EEG.  

�?S FB7B, KFB5O EB;84FP BEP <; CD<@<F<6B6 K9DF9:4: 
1. �O59D<F9 Q?9@9AF @9AR: #?4A – %B;84FP BEP <; CD<@<F<6B6, <?< M9?>A<F9 A4 >ABC>9 C4A9?< 
#?4A, >GDEBD CD< 

QFB@ CD<@9F HBD@G CD<J9?4; 
2. #BE?98B64F9?PAB G>4:<F9 CD<@<F<6O, <; >BFBDOI A9B5IB8<@B EB;84FP FD4EEG < A4:@<F9 CD4-
6GR >ABC>G @OL<. #DB7D4@@4 CBEFDB<F FD4EEG < 46FB@4F<K9E>< D4;B5P9F C<>9F4:. 
#D<@9K4A<9: "EAB6AO@ CD9<@GM9EF6B@ D94?<;B64AAB7B @9I4A<;@4, S6?S9FES FBF H4>F, KFB CBE?9 
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CBEFDB9A<S FD4EEO <; CD<@<F<6B6 99 @B:AB BFD984>F<DB64FP CGF9@ C9D9@9M9A<S 69DL<A (>4> QFB 
5O?B D94?<;B64AB 6 CD98O8GM<I 69DE<SI CDB7D4@@O). � A4B5BDBF, G:9 EB;84AA4S FD4EE4 @B:9F 
5OFP D4;5<F4 A4 EBEF46?SRM<9 99 CD<@<F<6O, BFD984>F<DB64A4 < B5D4FAB EB5D4A4 (<; CD<@<F<-
6B6). 
"CD989?9A<9 BE< <; CB?<?<A<< 

�?S FB7B, KFB5O BCD989?<FP BEP FD4EEO <; CB?<?<A<<: 
1. �O59D<F9 Q?9@9AF @9AR: #?4A – %B;84FP BEP <; CD<@<F<6B6 <?< M9?>A<F9 A4 >ABC>9 C4A9?< 
#?4A. �D4H<K9E><= >GDEBD CD<@9F HBD@G @<L9A<, 4 6 EFDB>9 EF4FGE4 CBS6<FES CB8E>4;>4: 6O59D<-
F9 CB?<?<A<R; 
2. '>4:<F9 >GDEBDB@ A9B5IB8<@GR CB?<?<A<R. #DB7D4@@4 EB;84EF BEP FD4EEO < 46FB@4F<K9E>< 
D4;B5P9F C<>9F4:. 
 

#D4>F<K9E>4S D45BF4  24 

$4EK9F >BAEFDG>J<< 6 CDB7D4@@AB@ >B@C?9>E9 Robur 

 

*9?P D45BFO: B6?489FP A46O>4@< D45BFO E ABD4@4F<6AB-F9IA<K9E>B= 8B>G@9AF4J<9=. 
!4GK<FES D4EEK<FO64FP >BAEFDG>J<R 8BDB:AB= B89:8O CB 8BCGEF<@B@G CDB7<5G. 

�EIB8AO9 84AAO9: �4AAO9 CD4>F<K9E>B= D45BFO 8.  
#BDS8B> 6OCB?A9A<S D45BFO 

1 � CDB7D4@@9 &BCB@4F<> Robur – �BDB:A4S B89:84 669EF< <EIB8AO9 84AAO9 8?S D4EK9F4 
>BAEFDG>J<< 8BDB:AB= B89:8O. 

 
$<EGAB> 1 – "5M<9 84AAO9 
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$<EGAB> 2 – !47DG;>< 

 
$<EGAB> 3 – �BAEFDG>J<S 8BDB:AB= B89:8O 
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$<EGAB> 4 – "EGL9A<9 

2 �OCB?A<FP D4EK9F, A4:46 A4 «$4EK9F». #B?GK9AAO9 84AAO9 BHBD@<FP >4> D9;G?PF4F CD4>-
F<K9E>B= D45BFO. 
 

 

#D4>F<K9E>4S D45BF4 25 

�A4>B@EF6B E <AF9DH9=EB@  #D<AJ<CO EB;84A<S K9DF9:4 6 AutoCAD Civil 3D. $45BF4 E 
GK95AO@ CBEB5<9@ 

�484A<9  
1. "F>DOFP CDB7D4@@G AutoCAD Civil 3D  

2. "F>DOFP GK95AB9 CBEB5<9 «#DB9>F<DB64A<9 CDBEFOI CDBH<?9=» 
3. "F>DOFP GK95AB9 CBEB5<9 «%B;84A<9 84AAOI FBK9>» 
4.  �A<@4F9?PAB CDBK<F4=F9 F9>EF, E89?4=F9 >D4F><= >BAEC9>F 

�OCB?A<F9 CD98?B:9AAO9 GCD4:A9A<S  
 

#D4>F<K9E>4S D45BF4 26 
�AF9DH9=E CDB7D4@@O. $45BF4 6 B>A9 #?4A 

1. ";A4>B@<FPES E <AF9DH9=EB@ CDB7D4@@O. 
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2  

% E<EF9@B= CBEF46?SRFES 5<5?<BF9>< D4;?<KAOI 84AAOI, BF ?<A<= < LFD<IB6B> 8B B5N9>FB6 <A-
:9A9DAB7B A4;A4K9A<S, EF<?9= F<CB6OI CBC9D9KA<>B6 ;9@?SAB7B CB?BFA4, L45?BAB6 K9DF9:9=, 69-
8B@BEF9= < F.8. �?S EB;84A<S AB6OI 84AAOI <?< 8?S <I >BDD9>F<DB6><, EB7?4EAB EF4A84DF4@ CD98-
CD<SF<S, 6 E<EF9@G 6EFDB9AO CDBEFO9 < CBASFAO9 D984>FBDO (D<E.1). 

 
$<E. 1. Р984>FBD L45?BAB6. Р45BF4 E L45?BAB@ E9F>< 8?я EB;84A<я K9DF9:4 CBC9D9KA<>4 

�ECB?P;B64A<9 5<5?<BF9> 84AAOI CB;6B?S9F CB6OE<FP E>BDBEFP < D9;G?PF4F<6ABEFP D45BFO CDB9>-
F<DB6M<>4, <;546?SS 97B BF >DBCBF?<6B7B, @BABFBAAB7B FDG84 CD< A4CB?A9A<< J<HDB6B= @B89?< 
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D4;?<KAB= <AHBD@4J<9= < CD< BHBD@?9A<< 6OIB8AOI 8B>G@9AFB6. #BCB?A9A<9 5<5?<BF9> 6OCB?-
AS9FES > >4:8B@G 6OCGE>G E<EF9@O. !G:AB BF@9F<FP, KFB 84AAO9 5<5?<BF9> CB?ABEFPR EBBF69F-
EF6GRF 4>FG4?PAO@ BF9K9EF69AAO@ ABD@4@ CDB9>F<DB64A<S < FD95B64A<S@ > CDB9>FAB= 8B>G@9A-
F4J<<. 
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#9D9K9AP GK95AOI <;84A<=, <AF9DA9F - D9EGDEB6, 8BCB?A<F9?PAB= ?<F9D4FGDO: 
1."EAB6A4S ?<F9D4FGD4 
1. �AHBD@4J<BAAO9 F9IAB?B7<< : GK95AB9 CBEB5<9 / %.�.%<A4FBDB6 . –  .: �?PH4-  : �!($�- , 
2014. – 336 E. :<?. -  (#$"(�?P)  
2.�BCB?A<F9?PA4S ?<F9D4FGD4 
1.  %<@BAB6<K %. �. �AHBD@4F<>4: 54;B6O= >GDE: GK95A<> 8?S 6G;B6 / %. �. %<@BAB6<K. - 3-9 <;8. 
%F4A84DF FD9FP97B CB>B?9A<S. 
2. %�#$ AutoCAD Civil 3D  �>?48>4-CD<69FEF6<9 -'K95AB9 CBEB5<9 

3.  

 

 

 


