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D4ECB?B:9A<S 54>4. �B8BCDB6B8AO9 FDG5O < 4D-
@4FGD4.  
$9L9A<9 ;484K A4 F9@G: E9?PE>BIB;S=EF69AAB9 6B-
8BEA45:9A<9. 
�BAFDB?PA4S CB ;484K4@ (8<A4@<>4, E9?PE>BIB-
;S=EF69AAB9 6B8BEA45:9A<9). 
�<8DBCA96@BFD4AECBDF. "5M<9 E6989A<S. #D<@9-
A9A<9 6 E9?PE>B@ IB;S=EF69 8?S FD4AECBDF<DB6>< 
A46B;4, >BD@B6 < 8DG7<I E9?PE>BIB;S=EF69AAOI 
CDB8G>FB6. "EB59AABEF< D4EK9F4 A4CBDAB7B < 
59;A4CBDAB7B FD4AECBDF4. 

15 

 �%��"  58 

4.5.2.  �GDEB6O9 CDB9>FO (D45BFO)/ >BAFDB?PAO9 D45BFO/ D4EK9FAB-
7D4H<K9E><9 D45BFO/ GK95AB-<EE?98B64F9?PE><9 D45BFO 

&45?<J4 7 

№ 
?/? 

&5<O :C@A>2OE ?@>5:B>2 (@01>B) 
$5:><5=4C5<0O ;8B5@0BC@0 
(=><5@ 8AB>G=8:0 2 A>>B-
25BAB288 A ?@8;0305<O< 

A?8A:><) 
 !9 C?4A<DG9FES  
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5. �708<>A2O7P 284>2 CG51=OE 70=OB89 

&45?<J4 8 
�708<>A2O7P :><?5B5=F89 A  CG51=O< <0B5@80;><  8 :>=B@>;5< 7=0=89 

ABC45=B>2 
�><?5B5=F88 �5:F88 �#� %$% �84 :>=-

B@>;O 
"#�-1 ECBEB5ABEFP CD98GE@BF-
D9FP @9DO CB EBID4A9A<R < ;4-
M<F9 Q>BE<EF9@O 6 IB89 E6B9= 
B5M9EF69AAB= < CDBH9EE<BA4?P-
AB= 89SF9?PABEF<; 

№№  B8G?P 
2 

№№ 
 B8G?P 

1,2 

№№  B-
8G?P 2 

&9EF<DB64-
A<9, ;4K9F 

#�-9 7BFB6ABEFP GK4EF6B64FP 6 
D9L9A<< BF89?PAOI ;484K CD< 
<EE?98B64A<SI 6B;89=EF6<S CDB-
J9EEB6 EFDB<F9?PEF64 < Q>EC?G4-
F4J<< B5N9>FB6 CD<DB8BB5G-
EFDB=EF64 < 6B8BCB?P;B64A<S A4 
>B@CBA9AFO CD<DB8AB= ED98O 

№№  B8G?P 
2 

№№ 
 B8G?P 

1,2,3 

№№  B-
8G?P 2 

&9EF<DB64-
A<9, ;4K9F 

#�-9 ECBEB5ABEFP <ECB?P;B-
64FP @9FB8O CDB9>F<DB64A<S 
<A:9A9DAOI EBBDG:9A<=, <I 
>BAEFDG>F<6AOI Q?9@9AFB6 

№№  B8G?P 
2 

№№ 
 B8G?P 
1,2 

№№  B-
8G?P 2 

&9EF<DB64-
A<9, ;4K9F 

 

6. 'G51=>-<5B>48G5A:>5 8 8=D>@<0F8>==>5 >15A?5G5=85 
48AF8?;8=O 

6.1. ОA=>в=ая лиBе@аBC@а 

1. �<8D46?<>4 : GK95A<> < CD4>F<>G@ 8?S 4>489@<K9E>B7B 54>4?46D<4F4 / �. 
�. �G8<AB6, 1.  . �4DF4LB6, �. �. �B64?9A>B, �. �. �G8<AB6 ; CB8 D984>-
J<9= �. �. �G8<AB64. 4 4-9 <;8., C9D9D45. < 8BC. 4  BE>64 : �;84F9?PEF6B 
2D4=F, 2019. 4 386 E. 4 (�4>4?46D. �>489@<K9E><= >GDE). 4 ISBN 978-5-

534-01120-3. 4 &9>EF : Q?9>FDBAAO= // 1�% 2D4=F [E4=F]. 4 URL: 

https://www.biblio-online.ru/bcode/432989 (84F4 B5D4M9A<S: 19.10.2019). 
2. �4?9>8A, �. С. �<8D46?<>4 < F9C?BF9IA<>4 : GK95AB9 CBEB5<9 8?S 6G;B6 / �. 
%. �4?9><A, %. !.  <I4=?9J. 4 2-9 <;8. 4  BE>64 : �;84F9?PEF6B 2D4=F, 
2019 ; "@E> : �;8-6B "@�&'. 4 318 E. 4 ('A<69DE<F9FO $BEE<<). 4 ISBN 

978-5-534-11738-7 (�;84F9?PEF6B 2D4=F). 4 ISBN 5-8149-0482-8 (�;8-6B 
"@�&'). 4 &9>EF : Q?9>FDBAAO= // 1�% 2D4=F [E4=F]. 4 URL: 

https://www.biblio-online.ru/bcode/446045 (84F4 B5D4M9A<S: 19.10.2019). 

3. �GE96, А. А.  9I4A<>4 :<8>BEF< < 74;4 : GK95A<> 8?S 4>489@<K9E>B7B 54>4-
?46D<4F4 / �. �. �GE96. 4 3-9 <;8., <ECD. < 8BC. 4  BE>64 : �;84F9?PEF6B 
2D4=F, 2019. 4 232 E. 4 (�4>4?46D. �>489@<K9E><= >GDE). 4 ISBN 978-5-

534-05485-9. 4 &9>EF : Q?9>FDBAAO= // 1�% 2D4=F [E4=F]. 4 URL: 

https://www.biblio-online.ru/bcode/431811 (84F4 B5D4M9A<S: 19.10.2019). 
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6.2. Д>?>л=иBель=ая лиBе@аBC@а 

1. #B;8996, �.�. �<8DBEF4F<>4. �<8DB8<A4@<>4 : GK95AB9 CBEB5<9 / �.�. #B;-
8996, 2.�. �G;A9JB64. 4 �BL>4D-"?4 : #�&', 2018. 4 64 E. 4 ISBN 978-

5-8158-1980-1. 4 &9>EF : Q?9>FDBAAO= // 1?9>FDBAAB-5<5?<BF9KA4S E<EF9-
@4 «�4AP» : [E4=F]. 4 URL: https://e.lanbook.com/book/112487 (84F4 B5D4-
M9A<S: 20.10.2019). 

2. �<8D46?<>4. �<8DB8<A4@<>4: @9FB8<K9E><9 G>4;4A<S / EBEF46<F9?< �.!. 
�@<FD<964 [< 8D.]. 4 %4A>F-#9F9D5GD7 : %#5��&', 2017. 4 46 E. 4 

&9>EF : Q?9>FDBAAO= // 1?9>FDBAAB-5<5?<BF9KA4S E<EF9@4 «�4AP» : [E4=F]. 
4 URL: https://e.lanbook.com/book/102982 (84F4 B5D4M9A<S: 20.10.2019).  

3. �<>G?<A, #.�. �<8D46?<>4 < 4QDB8<A4@<>4 E<EF9@ 6B8BEA45:9A<S < 6B8B-
BF6989A<S : GK95A<> / #.�. �<>G?<A, �.�. �<>G?<A4. 4  BE>64 :  �%� 3 
 �%', 2018. 4 396 E. 4 ISBN 978-5-7264-1873-5. 4 &9>EF : Q?9>FDBA-
AO= // 1?9>FDBAAB-5<5?<BF9KA4S E<EF9@4 «�4AP» : [E4=F]. 4 URL: 

https://e.lanbook.com/book/117530 (84F4 B5D4M9A<S: 20.10.2019).  
 

 9884@4F9D84?O 

 

1. https://www.youtube.com/watch?v=uk_yliwpPwk 4 !4E>B?P>B BC4E9A ;O5GK<= 
C9EB>?  

2. https://www.youtube.com/watch?v=yZwfcMSDBHs 4 How Water Towers Work 

3. https://www.youtube.com/watch?v=933XNdClFrc 4 Boil Water at Room Tem-

perature! 4 Hydrostatics 

4. https://www.youtube.com/watch?v=EHkGstkRm7A 4  B@9AF E<?O 

5. https://www.youtube.com/watch?v=icUQL-_vLxA 4 �96<F4J<S 6 CBFB>4I 6B;-
8GI4 

6. https://www.youtube.com/watch?v=TR0baWuB6v4 4 How to Measure Flow 

with Magnets (Magnetic Flow Meters) 

7. https://www.youtube.com/watch?v=xoLmVFAFjn4 4 What is Water Hammer? 

8. https://www.youtube.com/watch?v=e-DVIQPqS8E 4 How Do Sinkholes Form? 

9. https://www.youtube.com/watch?v=_vV_z_0lFQ8 4 Automatic Bell Siphon Ex-

plained 

10. https://www.youtube.com/watch?v=aspPJ2Wcaig 4 How to Collapse a Pipe by 

Closing a Valve 

11. https://www.youtube.com/watch?v=JyvoN1hIqRo 4 What is Steam Hammer? 

12. https://www.youtube.com/watch?v=zCE26J0cYWA 4 What is Cavitation? 

13. https://www.youtube.com/watch?v=7tjf8HWiR3Y 4 What is a Hydraulic Jump? 

14. https://www.youtube.com/watch?v=eImtYyuQCZ8 4 How Quicksand Causes 

Dam Failures 

15. https://www.youtube.com/watch?v=th9XwRihDGg 4 Hydraulic Structures: tetra-

pods, intercoastal waterway, jetty, weir 

16. https://www.youtube.com/watch?v=GVDpqphHhAE 4 The Most Dangerous 

Dams 

17. https://www.youtube.com/watch?v=fjapgTd-QUg 4 How Do Spillways Work? 

18. https://www.youtube.com/watch?v=YkR79oDAgOg 4 What is a Weir? 

19. https://www.youtube.com/watch?v=TuogHrHH1Cs 4 �B8SAB= A4EBE 
20. https://www.youtube.com/watch?v=mTdjZG-eiak 4 Rivers on Mars! (and 

other uses for hydraulic models) 



��$&� "��%#�+�!!"%&� ��&�$�&'$"� 

�4H98D4  «�9;BC4EABEFP :<;A989SF9?PABEF<»  !4CD46?9A<9 CB87BFB6>< (EC9J<4?PABEFP)   20.03.02 «#D<DB8BB5GEFDB=EF6B < 6B8BCB?P;B64A<9»  
�<EJ<C?<A4     «�<8D46?<>4»     

�<8 ;4AS-
F<= !4<@9AB64A<9 �6FBDO �;84F9?PEF6B 

�B8 
<;84A<S 

�<8 <;84A<S  9EFB ID4-
A9A<S 

!9B5IB8<-

@B9 >B?<K9-
EF6B Q>;. 

�B?<K9EF6B 
Q>;. 6 6G;9 

#9K. 1?9>FD. �<5?. �4H. 

1 2 3 4 6 7 8 9 10 11 12 

"EAB6A4S 
�9>J<<, 
#�, %$% 

�<8D46?<>4 �.�. �G8<AB6 < 
8D. 

 BE>64: �;84F9?P-
EF6B 2D4=F 

2019  + +    

�9>J<<, 
#�, %$% 

�<8D46?<>4 < F9C-
?BF9IA<>4 : GK95-
AB9 CBEB5<9 8?S 
6G;B6 /  

�. %. �4?9><A, %. 
!.  <I4=?9J 

 BE>64: �;84F9?P-
EF6B 2D4=F 

2019  + +    

�9>J<<, 
#�, %$% 

 9I4A<>4 :<8>B-
EF< < 74;4 

�.�. �GE96.  BE>64: �;84F9?P-
EF6B 2D4=F 

2019  + +    

�BCB?A<F9?PA4S 
�9>J<<, 
#�, %$% 

�<8DBEF4F<>4. �<8-
DB8<A4@<>4 

�.�. #B;8996, 
2.�. �G;A9JB64. 

�BL>4D-"?4 : #�&', 

1�% «�4AP» 
2018  + +    

#�, %$% �<8D46?<>4. �<8-
DB8<A4@<>4 

�.!. �@<FD<964 
< 8D. 

%4A>F-#9F9D5GD7 : 
%#5��&', 1�% 
«�4AP» 

2017  + +    

�9>J<<, 
#�, %$% 

�<8D46?<>4 < 4QDB-
8<A4@<>4 E<EF9@ 
6B8BEA45:9A<S < 
6B8BBF6989A<S  

#.�. �<>G?<A, 
�.�. �<>G?<A4. 

 BE>64:  �%� 3 
 �%', 1�% «�4AP» 

2018  + +    

 

�<D9>FBD !4GKAB= 5<5?<BF9>< __�BD<A4 $.�.__ 
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7. �@8B5@88 >F5=:8 7=0=89, C<5=89, =02O:>2 8 70O2;5==OE 
:><?5B5=F89 

�<8O F9>GM97B >BAFDB?S: F9EF<DB64A<9 
#DB@9:GFBKAO=  >BAFDB?P 3 ;4K9F. 
&5:CI0O 0BB5AB0F8O EFG89AFB6 CDB<;6B8<FES 6 8<E>D9FAO9 6D9@9A-

AO9 <AF9D64?O ?9>FBDB@ < CD9CB8464F9?9@, 698GM<@ ?45BD4FBDAO9 D45BFO 
CB 8<EJ<C?<A9 6 E?98GRM<I HBD@4I: 

 F9EF<DB64A<9 
 BF89?PAB BJ9A<64RFES ?<KABEFAO9 >4K9EF64 EFG89AF4 (<ECB?A<F9?P-
ABEFP, <A<J<4F<6ABEFP) 3 CBE9M9A<9 EFG89AFB@ ?9>J<= < CD4>F<K9-
E><I D45BF. 

#@><56CB>G=O9 :>=B@>;P CB D9;G?PF4F4@ E9@9EFD4@ CB 8<EJ<C?<A9 CDB-
IB8<F 6 HBD@9 ;4K9F4 (6>?RK49F 6 E95S BF69F A4 F9BD9F<K9E><9 6BCDBEO) ?<5B 
6 EBK9F4A<< D4;?<KAOI HBD@ (>B@CPRF9DAB7B F9EF<DB64A<S). �FB7B64S BJ9A-
>4 ;46<E<F BF D9;G?PF4FB6 @B8G?PAB-D9=F<A7B6B= E<EF9@O >BAFDB?S ;A4A<=, 
G>4;4AAB= 6 D9=F<A7-C?4A9.   

$��&�!�-#��! 

!BD@4F<6A4O FDG8B9@>BEFP 8<EF<C?<AO CB Г"%& < D45BG9@G C?4A 108 K.  
'K95AO= C?4A 8<EJ<C?<AO EB89D:<F  B8<A >4?9A84DAO= @B8G?P (� 1), 

� 1  D4;5<F A4  2 8<EJ<C?<A4DAOI @B8G?S,  >B?<K9EF6B 8<EJ<C?<A4DAOI @B-
8G?9= BCD989?9AB 6 ;46<E<@BEF< BF EB89D:4A<S < FDG8B9@>BEF< D4;89?B6 
8<EJ<C?<AO: 

�4?9A84DAO= @B8G?P 1 (� 1) �4?9A84DAO= @B8G?P 2 (� 2) 

�<EJ<C?<A4DAO9 
@B8G?< (� ) 

�B?<K9EF6B 4>489-
@<K9E><I K4EB6 

�<EJ<C?<A4DAO9 @B8G?< 
(� ) 

�B?<K9EF6B 
4>489@<K9E><I 

K4EB6 
� 1 

� 2 

�FB7B6O= >BAFDB?P 
(;4K9F) 

53 

55 

� 1 

� 2 

�FB7B6O= >BAFDB?P 
(;4K9F) 

 

�FB7B K4EB6 6 >4-
?9A84DAB@ @B8G?9 
(� 1) 

108 �FB7B K4EB6 6 >4?9A84D-
AB@ @B8G?9 (� 2) 

 

$4ECD989?9A<9 D9=F<A7B6OI 54??B6 CB 8<EJ<C?<A4DAO@ @B8G?S@: 
�4?9A84DAO= @B8G?P 1 (� 1) �4?9A84DAO= @B8G?P 2 (� 2) 

�<EJ<C?<A4DAO9 @B8G?< 
(� ) 

�B?<K9EF6B 4>489-
@<K9E><I K4EB6 

�<EJ<C?<A4DAO9 
@B8G?< (� ) 

�B?<K9EF6B 4>489-
@<K9E><I K4EB6 

� 1 

� 2 

� 3 

�FB7B6O= >BAFDB?P (;4K9F) 

49 

51 

� 1 

� 2 

 

�FB7B6O= >BA-
FDB?P(;4K9F) 

 

�FB7B 54??B6 6 >4?9A84D-
AB@ @B8G?9 (� 1) 

100 �FB7B 54??B6 6 >4-
?9A84DAB@ @B8G?9 
(� 2) 
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$9=F<A7-C?4A 

�4?9A84DAO= @B8G?P 1 <FB7B 
54??B6 8<EJ<-

C?<A4D-
AO9 @B-
8G?< 

54??O CB 6<84@ D45BF 
F9>GM4S D45BF4 
(CBE9M9A<9 ?9>-
J<=, >BAEC9>F) 

6OCB?A9A<9 
(CD4>F<K9E><I 
D45BF) 

4>F<6ABEFP A4 
;4ASF<SI (<A-
F9D4>F<6AB9 
GK4EF<9) 

&9EF<DB64A<9 
(BF69F A4 6B-
CDBEO) 

� 1 2 2 15 30 49 

� 2 2 2 17 30 51 

      

�FB7B ;4 
� 1 

4 4 32 60 100 

 

А>489@<G9E>4O BF9A>4 GEF4A46?<649FES 6 EBBF69FEF6<< EB E?98GRM9= 
54??PAB= L>4?B=. 
    100 3 60 54??B6  -  ;4K9F; 
      59 3 0    -  A9;4K9F.  

%FG89AFG A9 A45D46L9@G FD95G9@B9 @<A<@4?PAB9 >B?<K9EF6B 54??B6 (< 
60), 849FES 869 A989?< CBE?9 B>BAK4A<S >4?9A84DAB7B @B8G?S 8?S 8B5BD4 A9-
B5IB8<@OI 54??B6. 
&DG8B9@>BEFP 8<EF<C?<AO 6 ;4G9FAOE 98<A<F4E: 
!BD@4F<6A4S FDG8B9@>BEFP 8<EJ<C?<AO - 108 K.,;4K9F 
� ;4K9FAOI 98<A<J4I: 

1) ABD@4F<6A4S FDG8B9@>BEFP 108K.: 36(;4K. 98.) =3 ;4K. 98. 
2) ;4K9F            

�&"�":        3 ;4K. 98. 
 

 

8.  0B5@80;P=>-B5E=8G5A:>5 >15A?5G5=85 48AF8?;8=O 

 
�?S @4F9D<4?PAB-F9IA<K9E>B7B B59EC9K9A<S 8<EJ<C?<AO, CDB6989A<S 

?9>J<BAAOI ;4ASF<=, CDBE@BFD4 < ;4M<FO CD9;9AF4J<= > E4@BEFBSF9?PAB= 
D45BF9 FD95G9FES >B@C?9>E @G?PF<@98<=AB7B B5BDG8B64A<S. �?S QF<I J9?9= 
<ECB?P;G9FES: 
-  4G8<FBD<S, B5BDG8B64AA4S @G?PF<@98<=AO@ CDB9>FBDB@ 8?S CDB6989A<S 
?9>J<=, CDBE@BFD4 F9@4F<K9E><I 6<89BH<?P@B6  <ECB?P;G9FES 4G8<F. 304,504,  
8?S 89@BAEFD4J<< CD9;9AF4J<=   <ECB?P;G9FES Microsoft Power Point; 

- 8BEFGC > E9F< �AF9DA9F, 6B 6D9@S E4@BEFBSF9?PAB= CB87BFB6>< 4G8<F 
511,310, @9FB8<K9E><= >45<A9F 402; 

- 8?S CDB6989A<S CD4>F<K9E><I ;4ASF<= GK95AO9 4G8<FBD<< 3 
309,311,306; 

#DB7D4@@AB9 B59EC9K9A<9, <ECB?P;G9@B9 CD< BEGM9EF6?9A<< B5D4;B64-
F9?PAB= 89SF9?PABEF<:  Office 2007 RussianOpenLicensePaskNoLevI.  

�?S 8<EF4AJ<BAAB7B B5GK9A<S CD<@9AS9FES <ECB?P;B64A<9 Q?9>FDBAAB-
<AHBD@4J<BAAB= B5D4;B64F9?PAB= ED98O A4 C?4FHBD@9 LMS Moodle CB 
«�B8A4S QDB;<< », 6 >BFBDB@ <AF97D<DB64AO Q?9>FDBAAO9 B5D4;B64F9?PAO9 
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@B8G?<, 54;O 84AAOI, EB6B>GCABEFP 8DG7<I 8<84>F<K9E><I ED98EF6 < @9FB8<-
K9E><I @4F9D<4?B6, B59EC9K<64RM<I EBCDB6B:89A<9 GK95AB7B CDBJ9EE4 CB 
6E9@ 6<84@ ;4ASF<= < D45BF CB 8<EJ<C?<A9.  
 

9.  5B>48G5A:85 C:070=8O 4;O >1CG0NI8EAO ?> >A2>5=8N 
48AF8?;8=O. 
 
#D9CB8464A<9 8<EJ<C?<AO CD98GE@4FD<649F E?98GRM<9 HBD@O BD74-

A<;4J<< GK95AB7B CDBJ9EE4: ?9>J<<, CD4>F<K9E><9 ;4ASF<S, E4@BEFBSF9?PA4S 
D45BF4 EFG89AF4.  

#DB7D4@@B= 8<EJ<C?<AO CD98GE@BFD9AO E?98GRM<9 6<8O >BAFDB?S: 
F9>GM<= >BAFDB?P GEC9649@BEF< 6 HBD@9 GEFAB7B BCDBE4, F9EF<DB64A<S; CDB-
@9:GFBKAO= >BAFDB?P CB D9;G?PF4F4@ E9@9EFD4 6 HBD@9 ;4K9F4. 

%B89D:4A<9 8<EJ<C?<AO D4;89?9AB A4 FD< 8<EJ<C?<A4DAOI @B8G?S.  
�ECB?P;GRFES E?98GRM<9 B5D4;B64F9?PAO9 < <AHBD@4J<BAAO9 F9IAB-

?B7<< 3 8<E>GEE<<, D4;5BD >BA>D9FAOI E<FG4J<=. #D4>F<K9E><9 ;4ASF<S 3 
6OCB?A9A<9 CD4>F<K9E><I ;484A<=, CB87BFB6>4 > F9>GM9@G >BAFDB?R ;A4A<= 
(F9EF<DB64A<R). %4@BEFBSF9?PA4S D45BF4 EFG89AF4 CB87BFB6>4 F9BD9F<K9E><I 
6BCDBEB6 < CD98EF46?9A<9 <I 6 6<89 D9H9D4FB6 CD9;9AF4J<=. #B >4:8B= @B-
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