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 0AGёB=O5 7040G8: 
1. � J<?<A8D<K9E><= EBEG8 A4?<?< 2000 E@³ 6B8O. 'DB69AP 6B8O CD< QFB@ 8BEF<749F 6OEBFO 12 
E@. � :<8>BEFP CB?ABEFPR CB7DG;<?< 89F4?P. #D< QFB@ GDB69AP :<8>BEF< 6 EBEG89 CB8AS?ES 
A4 9 E@. '9@G D469A B5N9@ 89F4?<? "F69F 6OD4;<F9 6  E@³. 

 "F69F: 15000см3 

 



2. �OEBF4 54>4 J<?<A8D<K9E>B= HBD@O D46A4 20 E@, 4 C?BM48P 97B BEAB64A<S 150 >648D4FAOI 
E4AF<@9FDB6. '9@G D469A B5Nё@ QFB7B 54>4 (6 ?<FD4I)? � B8AB@ ?<FD9 1000 >G5<K9E><I 
E4AF<@9FDB6. 

"F69F: 3 

 

3. !4=8<F9 B5N9@  V K4EF< J<?<A8D4, <;B5D4:9AAB= A4 D<EGA>9. � BF69F9 G>4:<F9 V/Ã. 

 
"F69F: 3,75. 

 

4.  � BEAB64A<< CDS@B= CD<;@O ?9:<F >648D4F EB EFBDBAB= 2. �B>B6O9 D95D4 D46AO 2/Ã . !4=8<F9 
B5N9@ J<?<A8D4, BC<E4AAB7B B>B?B QFB= CD<;@O.  

 

 

 

 

 

 

 "F69F: 4. 

"�%������'�!�А/ �А "А # ��А 
 

"5<0 70=SB8S &8;8=4@, 53> A>AB02;SRщ85. !5G5=85 F8;8=4@0. 
&5;8 �69EF< CBASF<9 J<?<A8D4 < 97B Q?9@9AFB6 (BEAB64A<S, B5D4;GRM<9, BEP, 6OEBF4, D48<GE), D4EE@BFD9FP D4;?<KAO9 

E?GK4< E9K9A<S J<?<A8D4 C?BE>BEFS@<. !4GK<FP A4IB8<FP 6OEBFG, D48<GE, C?BM48P E9K9A<S. "FD45BF4FP A46O>< 
CD<@9A9A<S ;A4A<= CD< D9L9A<< CD4>F<K9E><I ;484K. 

!>45@60=85 B5<O 

 

&<?<A8D < 97B Q?9@9AFO. %9K9A<9 J<?<A8D4 (C4D4??9?PAB9 BEAB64A<R < BE<). $4;69DF>4 J<?<A8D4 . 
A?>A>1AB2C5B D>@<8@>20=8R >1щ8E :><?5B5=F89: 
"� 01, "� 02, "� 04, "� 05, "� 07.  



D>@<8@>20=8R ?@>D5AA8>=0;P=OE :><?5B5=F89: 
#� 1.1, #� 3.3.  

"8? 70=SB8S �B@5<A<DB64AAO= GDB> 
$>@<O >@30=870F88 
CG51=>9 45SB5;P=>AB8 

(DBAF4?PA4S; 7DGCCB64S; <A8<6<8G4?PA4S.  

ЭB0?O 70=SB89 �5SB5;P=>ABP ?@5?>4020B5;S  �5SB5;P=>ABP ABC45=B>2 �;0=8@C5<
O5 

>1@07>20B5;
P=O5 

@57C;PB0BO 

"8?O 
>F5=>G=OE 
<5@>?@8SB89 

1.�@30=870F8>==O9 QB0? 70=SB8S 

!>740=85 @01>G59 
>1AB0=>2:8, 
0:BC0;870F8S 
<>B82>2 CG51=>9 
45SB5;P=>AB8 8 
CAB0=>2>: =0 
2>A?@8SB85, 
>A<OA;5=85 

#D<69FEF6G9F GK4M<IES, BD74A<;G9F D45BK99 @9EFB. #D<69FEF6GRF GK<F9?S, 
BD74A<;GRF E6B9 D45BK99 
@9EFB, 89@BAEFD<DGRF 
7BFB6ABEFP > GDB>G. 

 

Э?9@9AFO 

"� 01. 
"� 04. 
"� 05. 

 

 

 

 

�;4<@B>BAFDB
?P 
 

 

 

 

 

 

 

 

 

 

 

 

 ( 5 минут)



�>43>B>2:0 : 
87CG5=8R =>2>3> 
<0B5@80;0 

#DB6B8<F 59E98G, CB86B8S GK4M<IES > F9@9 GDB>4. 
"7?SA9@ES 6B>DG7,  B>DG:4RM<9 A4E F9?4 <?< BF89?PAO9 
<I K4EF< A4CB@<A4RF A4@ >4>GR-?<5B 79B@9FD<K9E>GR 
H<7GDG, A4CD<@9D,  EF6B? 69DF<>4?PAB= BCBDO (>B?BAAO), 

K4EFP  FDG5O, K4EFP 
89F4?< B89:8O  – 
J<?<A8D.  
!4 6E9I HBFB7D4H<SI 6O 
6<8<F9 <ECB?P;B64A<9 
B8AB= < FB= :9 H<7GDO. 
�4> QF4 H<7GD4 
A4;O649FES? (&<?<A8D) 
!4;B6<F9 CD98@9FO, 

<@9RM<9 HBD@G J<?<A8D4? (EFG89AFO C9D9K<E?SRF) 
&9C9DP ;4C<L<F9, CB:4?G=EF4, 6 F9FD48SI E97B8ASLA99 
K<E?B < F9@G GDB>4: «&<?<A8D. %9K9A<9 J<?<A8D4 
C?BE>BEFPR» 

#D<A<@4RF <AHBD@4J<R. 
"F69K4RF A4 6BCDBEO. 
%B6@9EFAB E GK<F9?9@ 
HBD@G?<DGRF J9?P GDB>4. 
�9?4RF ;4C<E< 6 F9FD48P. 
 

 

 

Э?9@9AFO 

"� 01. 
"� 04. 
"� 05. 

 

#� 1.1. 
 

 

 

'EFAO= 
>BAFDB?P 

2. �A=>2=>9 QB0? 70=SB8S 

$>@<8@>20=85 
=>2OE 7=0=89 8 
A?>A>1>2 

45SB5;P=>AB8  
 

 

 

 

"D74A<;G9F GEFAGR D45BFG:  
- >4>B9 CBASF<9 64@ ;A4>B@B, 789 �O E A<@ 6EFD9K4?<EP, 
>4>B9 5O BCD989?9A<9 6O 9@G 84?<? 
�4C<L9@ BCD989?9A<9 J<?<A8D4. (%?4=8 4-7) 
"CD989?9A<9: &<?<A8D – QFB F9?B, >BFBDB9 EBEFB<F <; 86GI 
>DG7B6, EB6@9M49@OI C4D4??9?PAO@ C9D9ABEB@, < 6E9I 
BFD9;>B6, EB98<ASRM<I EBBF69FEF6GRM<9 FBK>< QF<I 
>DG7B6. 
!4K9DF<@ <;B5D4:9A<9 J<?<A8D4 6 F9FD48SI < G>4:9@ 
BEAB6AO9 Q?9@9AFO J<?<A8D4: 

 

1. "F69K4RF A4 6BCDBEO. 
2. %B6@9EFAB E GK<F9?9@ 
HBD@G?<DGRF J9?P GDB>4. 
3. �9?4RF ;4C<E< 6 F9FD48P, 
6OCB?ASRF CBEFDB9A<S 
E9K9A<=, 89?4RF D4;6ёDF>G 
J<?<A8D4. 
4. �O6B8SF < ;4C<EO64RF 
HBD@G?O C?BM48< < B5Nё@4. 
 

 

 

 

 

 

Э?9@9AFO 

"� 01. 
"� 02. 
"� 04. 
"� 05. 
"� 07. 

 

#� 1.1. 
#� 2.1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (35 минут)

(15 минут)



 

 

"EAB64A<9 J<?<A8D4 – >DG7<, ?9:4M<9 A4 C4D4??9?PAOI 
C?BE>BEFSI. 
$48<GE J<?<A8D4 – D48<GE BEAB64A<S. 
�OEBF4 J<?<A8D4 – QFB D4EEFBSA<9 @9:8G FBK>4@< "1 < ". 
"EP J<?<A8D4 – QFB CDS@4S "1 ", EB98<ASRM4S J9AFDO 
BEAB64A<= J<?<A8D4. 
"5D4;GRM<9 – BFD9;><, EB98<ASRM<9 EBBF69FEF6GRM<9 
FBK>< BEAB64A<=. 
 AB:9EF6B B5D4;GRM<I B5D4;GRF 5B>B6GR CB69DIABEFP 
J<?<A8D4. 
&9C9DP D4EE@BFD<@ E9K9A<S J<?<A8D4 C?BE>BEFPR: 
%9K9A<S J<?<A8D4 C?BE>BEFPR. (%?4=8 8-12) 

 

 

 

 

 

'EFAO= 
>BAFDB?P 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



"E96B9 E9K9A<9 J<?<A8D4. (%?4=8 8-9) 
%9K9A<9 

C4D4??9?PAB9 BEAB64A<R J<?<A8D4. (%?4=8 10) 
 

%9K9A<9 
J<?<A8D4 

C4D4??9?PAB9 BE< J<?<A8D4. (%?4=8 11) 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

�4E4F9?PAB= C?BE>BEFP J<?<A8D4. (%?4=8 12) 
% CB@BMPR A46B8SM<I 6BCDBEB6 6O6B8<F, EB6@9EFAB EB 
EFG89AF4@< HBD@G?O C?BM48< < B5Nё@4. 

 
 



�@0:B8G5A:89 QB0? �484A<9: �OK<E?<FP CB @B89?<, <ECB?P;GS <;@9D<F9?PAO9 
CD<5BDO: 
#?BM48P CB?AB= CB69DIABEF< 

#?BM48P 5B>B6B= CB69DIABEF< 

#?BM48P BEAB64A<S 
$48<GE 
�OEBFG 
�F4>, CD<EFGC49@ > D45BF9. 

�4:8O= EFG89AF D45BF49F E 
@B89?PR J<?<A8D4, >BFBDO9 
E4@< E89?4?<. 

Э?9@9AFO 

"� 01. 
"� 04. 
"� 05. 
#�.1.1 

"J9A>4 
6OCB?A9A<S 
;484A<=  

�0:@5?;5=85 
87CG5==>3> 
<0B5@80;0 

 $9L9A<9 CD4>F<K9E><I ;484K. (CDB6B8<FES 6 6<89 
Q>E>GDE<< CB J9@9AFAB@G ;46B8G) 
 

• #DB<;6B8EF6B J9@9AF4 A4K<A49FES 6 >4DP9D9 E 8B5OK< 
@9?4. %ODP9 A4 ;46B8 8BEF46?SRF 46FB@B5<?<, 647BAO < 
?9AFBKAO= >BA69=9D. �9AFBKAO= >BA69=9D S6?S9FES 
B5BDG8B64A<9@ 8?S A9CD9DO6AB7B C9D9@9M9A<S 
@4F9D<4?B6. $4EE@BFD<@ >BA69=9D G >BFBDB7B BCBDAO9 < 
CB889D:<64RM<9 DB?<><  <@9RF :9?B5K4FGR HBD@G 8?S 
FD4AECBDF<DB6>< EOCGK<I 7DG;B6 A4 FD9I DB?<>4I. "A< 
<@9RF J<?<A8D<K9E>GR HBD@G. 
�484K4 71. "CBDAO9 DB?<>< ?9AFBKAB7B >BA69=9D4 
<;7BF46?<64RFES <; @9F4??BCDB>4F4, E69DIG CB>DO64RFES 
B5D9;<A9AAO@ @4F9D<4?B@. !9B5IB8<@B D4EEK<F4FP 
E>B?P>B F4>B7B @4F9D<4?4 CBFD95G9FES 8?S B8AB7B F4>B7B 
DB?<>4. D=159@@, L=460 @@. 

$9L9A<9: �B?<K9EF6B B5D9;<A9AAB7B @4F9D<4?4 8?S 
DB?<>4 QFB C?BM48P 97B 5B>B6B= CB69DIABEF<. þбок =2�ý ∙ �. D=2R, FB784  þбок = 2 ∙ 3,14 ∙ 79,5 ∙ 460 = 229659, 6 @@2. &4>B= BF69F 
A9G8B59A, C9D96989@ 97B 6 E@2 < @2.  229659, 6 

@@2/100=2296, 6 E@2. <?< 2296, 6 E@2/10000@2=0,23 @2. 

1). Вы?>;=ONF  7а4а=8O 
:59Eа. 

 
 

 

 

 

 

Э?9@9AFO 

"� 01. 
"� 04. 
"� 05. 

 

 

 

"J9A>4 
6OCB?A9A<S 
;484A<=  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(20 минут)



"F69F: þбок = 0,23 м2. 

 

• �9EP CDBJ9EE CDB<;6B8EF64 J9@9AF4 @B:AB GE?B6AB 
D4;5<FP A4 2 QF4C4. #9D6O= ;4>?RK49FES 6 CDB<;6B8EF69 
>?<A>9D4. �?S QFB= J9?< 6 @9?PA<JO <;@9?PK9A<S 
"�<8DBHB?" CB849FES BCB>4, 6B84 < @9?. #B?GK9AA4S E@9EP 
A4;O649FES L?4@B@.   
 

�484K4 72. �4D454A <;@9?PK<F9?PAB= @9?PA<JO 
�<8DBHB? CD98EF46?S9F <; E95S J<?<A8D, 8<4@9FDB@ 7 @ < 
L<D<AB= 3,2 @. !4=8<F9 B5N9@ 6@9M49@B7B EODPS.  

$9L9A<9:  V= ��2h, d=2r,  r=3,5@,  

                   FB784 V=3,14·3,52 ·3,2=123, 088 @3. 

"F69F: V=123 @3. 

 

• �BAFDB?P ;4 EODP96O@ L?4@B@ 8BEF<749FES 
<ECB?P;B64A<9@  69DF<>4?PAOI L?4@54EE9=AB6.  #D< QFB@ 
ID4A9A<9 BEGM9EF6?S9FES 6 7BD<;BAF4?PAOI 54EE9=A4I.  
 

�484K4 73. !4 J9@9AFAB@ ;46B89 <@99FES 5 69DF<>4?PAOI 
L?4@54EE9=AB6 9@>BEFPR 2000@3. �BQHH<J<QAF 
;4CB?A9A<S <I EBEF46?S9F 0,9. %>B?P>B L?4@4 
B8AB6D9@9AAB @B7GF 6@9EF<FP QF< 54EE9=AO? 

$9L9A<9: !4=89@ CB?9;AGR 9@>BEFP 54EE9=A4: 
2000·0,9=1800@3. 

� F9C9DP G@AB:<6 A4 5 CB?GK<@ CB?9;AGR 9@>BEFP 6E9I 
L?4@54EE9=AB6. VCB?=1800·5=9000@3. 



"F69F:  VCB?=9000@3. 

 

• �; 7BD<;BAF4?PAB7B L?4@54EE9=A4  C9D9@9L4AAO= L?4@ 
CB849FES 6B 6D4M4RM<9ES C9K< 8?S B5:<74, 789 5?47B84DS 
I<@<K9E><@ D94>J<S@ 6 ;BA9 EC9>4A<S B5D4;G9FES 
>?<A>9D.  �4?99 >?<A>9D, 8?S EA<:9A<S F9@C9D4FGDO 
CDBIB8<F K9D9; IB?B8<?PA<>. #D<@9ASRFES 4 
6D4M4RM<9ES C9K< E D9>GC9D4FBDAO@< < >B?BEA<>B6O@< 
IB?B8<?PA<>4@<.  
 

�484K4 74. �D4M4RM4SES C9KP 8?S B5:<74 >?<A>9D4 
8?<AB= 185@ < B5N9@B@ 3631@2 6AGFD< 6O?B:9A4 
B7A9GCBDAO@ ><DC<KB@. �<4@9FD "6 E69FG" EBEF46?S9F 
4,75@.  !4=8<F9 FB?M<AG HGF9DB6><.  

$9L9A<9:  V= ��2h. $4EE@BFD<@ C9KP 6 D4;D9;9. 
 

!4=89@ 6A9LA<= 8<4@9FD: 3631 = 3,14 ∙ �2 ∙ 185, BFER84 
R=√ 36313,14∙185 = √6,25 = 2,5м. &9C9DP 6OK<E?<@ 6AGFD9AA<= 
D48<GE C9K< � = �2 = 2,375@. �OEK<F49@ D4;A<JG: R - r = 

2,5 - 2,375 = 0,125@  = 12,5@ 

 "F69F: v = 12,5 @. 

 



• #B?GK9AAO= >?<A>9D ID4ASF 6 EC9J<4?PAOI 
:9?9;B59FBAAOI 9@>BEFSI - J9@9AFAOI E<?BE4I. 
 

�484K4 75. %<?BEO J<?<A8D<K9E>B= HBD@O 8?S ID4A9A<S 
>?<A>9D4 A4 J9@9AFB@ ;46B89 6@9EF<@BEFPR 4500@3 < 
8<4@9FDB@ 12 @ ;4CB?ASRFES A4 90%. !4=8<F9 6OEBFG 
E<?BE4 < 6OEBFG 8B >BFBDB= BA ;4CB?AS9FES >?<A>9DB@. 

$9L9A<9:  V= ��2h. !4=89@ 6OEBFG E<?BE4:    != ���2 =45003,14∙36 = 39,8м. !4=89@ E>B?P>B @9FDB6 BF QFB= 6OEBFO 
EBEF46?SRF 90%: ℎ = 39,8 ∙ 0,9 =35,82@ 

"F69F: H=39,8@,  h=35,82@ 

 

 

 

• �FBDB= QF4C - QFB CDB<;6B8EF6B 
J9@9AF4. % QFB= J9?PR 6 FDG5AO9 

J9@9AFAO9 @9?PA<JO CBEF46?S9FES >?<A>9D < 8B546>< 8?S 
FM4F9?PAB7B CB@B?4. 'EF4AB6>4 CB@B?4 <@99F 869 
L4DB6O9 @9?PA<JO.  
 

�484K4 76. &DG5A4S @9?PA<J4 8?S CB@B?4 EBEFB<F <; 2-I 
>4@9D. $4;@9DO G>4;4AO A4 D<EGA>9. &B?M<A4 EF9AB> 
@9?PA<JO EBEF46?S9F 7,5E@, L<D<A4 C9D97BDB8>< @9:8G 
>4@9D4@< - 50 E@. !4=8<F9 6AGFD9AA<= B5N9@ @9?PA<JO. 

$9L9A<9: R=D/2 =1,6@, r =R -7,5/100 = 1,6 - 0,075 =1,525 @. 
LCB?9;A = LB5M - LC9D97BDB8><, FB784 LCB?9;A = 8,5 - 0,5 = 8@.  



V= ��2h,  V=3,14·1,5252 · 8 = 58,4 @3 

"F69F: V = 58,4 @3 

• #BEF46>4 7BFB6B= CDB8G>J<< @B:9F BEGM9EF6?SFPES 6 
D4;AB@ 6<89: 6 46FBJ9@9AFB6B;4I, :9?9;AB8BDB:AOI 
647BA4I, @S7><I >BAF9=A9D4I. � FB@G :9 6B;@B:A4 
D4EH4EB6>4 6 5G@4:AO9 @9L>< CB 50>7 E GC4>B6>B= 6 
C4??9FO. 
 

�484K4 77.  !4 EFDB<F9?PAO= B5N9>F AG:AB 8BEF46<FP 50 
FBAA J9@9AF4. $4EEK<F4=F9 E>B?P>B 46FB@B5<?9= AG:AB 
BFCD46<FP A4 EFB=>G, KFB 5O 8BEF46<FP G>4;4AAB9 
>B?<K9EF6B J9@9AF4.   !4 D<EGA>9 CD98EF46?9A4  J<EF9DA4 
46FBJ9@9AFB6B;4. $4;@9DO 84AO 6 @@.  

 

$9L9A<9:  V= ��2h, r= �2 ;  r=2024/2=1012@@=1,012@, 
V= ��2h = 3,14 ∙ 1,012 ∙ 12,195 = 38,75 м3 

N=50 - 38,75 = 11,24м3 

"F69F:   !G:AB BFCD46<FP 2 46FB@B5<?S. 



• �BAFDB?P ;4 >4K9EF6B@ EODPS, L?4@4 < >?<A>9D4 
BEGM9EF6?S9FES ?45BD4FBD<9=. �BAFDB?P CD<9@4 7BFB6B= 
CDB8G>J<< CDB<;6B8<F E?G:54 "&�. 
 

%4@BEFBSF9?PA4S D45BF4:  (CD< A4?<K<< 6D9@9A<) 
#DB7G?<64SEP CB ?45BD4FBD<< S A4L?4 2 <AF9D9EAO9 
89F4?<. �464=F9 A4=89@ <I B5N9@. (�484K< 84RFES 6 2-I 
64D<4AF4I A4 J69FAOI >4DFBK>4I). !4=8<F9 B5N9@ H<7GDO 
<;B5D4:9AAB= A4 D<EGA>9.  '<E?B � A9 6OK<E?SFP. 
  
                  �4D<4AF 1.                                             �4D<4AF 2. 

 

 

3. �0:;RG8B5;P=O9 QB0? 70=SB8S 

�>42545=85 8B>3>2 
@01>BO 

1) #B86B8<F D9;G?PF4FO D45BFO.  
2) #D98?4749F EFG89AF4@ BJ9A<FP E6BR D45BFG EB7?4EAB 
>D<F9D<S@, B;6GK9AAO@ A4 GDB>9. 
3) "D74A<;G9F D9H?9>E<R CD<B5D9FёAAOI ;A4A<= < 
G@9A<=. 

1). #DB6B8SF E4@B4A4?<; 
E6B9= D45BFO.  
2). "J9A<64RF E6BR D45BFG 
CB >D<F9D<S@. 
3) $9H?9>E<DGRF. 
 

Э?9@9AFO 

"� 01. 
"� 04. 
"� 05. 

 

#� 1.1. 

 

 

%4@BBJ9A>4 
 

4.  �040=8S 4;S A0<>AB>SB5;P=>3> 2O?>;=5=8S 

 (5 минут)



  �9B@9FD<S 10-11 >?. �. %. �F4A4ESA. 7522, 7523 EFD. 133.  
�OEF46?9A<9 BJ9AB>. 

�4C<EO64RF 8B@4LA99 
;484A<9. 

 

Э?9@9AFO 

"� 01. 
"� 02. 
"� 05. 

 

 

 

�5@5G5=P =5>1E>48<>3> >1>@C4>20=8S 8 <0B5@80;>2 

1. !47?S8AO9 CBEB5<S:   @G?PF<@98<4 CD9;9AF4J<S;   
2. &9IA<K9E><9 ED98EF64 B5GK9A<S:  ABGF5G>, CDB9>FBD; 
3. 'K95AO9 @9EF4 (8?S ?45. D45BF, CD4>F. ;4ASF<=):  46 4G8<FBD<S. 
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