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"5D4;B64F9?PA4S C?4FHBD@4 2D4=F [E4=F]. 4 URL: https://urait.ru/bcode/563151 (84F4 
B5D4M9A<S: 17.06.2025). 

2. (98BDB64, �. !. $4;D45BF>4, 6A98D9A<9 < 484CF4J<S CDB7D4@@AB7B B59EC9K9A<S 
BFD4E?96B= A4CD46?9AABEF<: GK95AB9 CBEB5<9 / �.!. (98BDB64. 4  BE>64: �'$%: 
�!($�- , 2024. 4 336 E. 4 (%D98A99 CDBH9EE<BA4?PAB9 B5D4;B64A<9). - ISBN 978-5-

906818-41-6. - &9>EF: Q?9>FDBAAO=. - URL: https://znanium.ru/catalog/product/2083407 (84F4 
B5D4M9A<S: 17.06.2025). 3 $9:<@ 8BEFGC4: CB CB8C<E>9. 

�>?>;=8B5;P=0S CG51=0S ;8B5@0BC@0: 
 

1.  �9?G7<A4, %. �. $4;D45BF>4 CDB7D4@@AOI @B8G?9= CDB7D4@@AB7B 
B59EC9K9A<S 8?S >B@CPRF9DAOI E<EF9@. #D<>?48AB9 CDB7D4@@<DB64A<9 / %. �. �9?G7<A4. 
4 4-9 <;8., EF9D. 4 %4A>F-#9F9D5GD7: �4AP, 2023. 4 312 E. 4 ISBN 978-5-507-46061-8. 4 

&9>EF: Q?9>FDBAAO= // �4AP: Q?9>FDBAAB-5<5?<BF9KA4S E<EF9@4. 4 URL: 

https://e.lanbook.com/book/296975 (84F4 B5D4M9A<S: 17.06.2025). 4 $9:<@ 8BEFGC4: 8?S 
46FBD<;. CB?P;B64F9?9=. 

2.  !9EF9DB6, %. �.  �4;O 84AAOI: GK95A<> < CD4>F<>G@ 8?S ED98A97B 
CDBH9EE<BA4?PAB7B B5D4;B64A<S / %. �. !9EF9DB6. 4 2-9 <;8. 4  BE>64: �;84F9?PEF6B 
2D4=F, 2025. 4 258 E. 4 (#DBH9EE<BA4?PAB9 B5D4;B64A<9). 4 ISBN 978-5-534-18087-9. 

4 &9>EF: Q?9>FDBAAO= // "5D4;B64F9?PA4S C?4FHBD@4 2D4=F [E4=F]. 4 URL: 

https://urait.ru/bcode/566517 (84F4 B5D4M9A<S: 17.06.2025). 

6.2. �5@5G5=P @5AC@A>2 8=D>@<0F8>==>-B5;5:><<C=8:0F8>==>9 A5B8 «�=B5@=5B» 

(40;55 - A5BP «�=B5@=5B»), =5>1E>48<OE 4;S ?@>2545=8S ?@0:B8:8 

 

�5@5G5=P 4>3>2>@>2 1�! 8 �� 

#G51=O9  �08<5=>20=85 4>:C<5=B0 A C:070=85< @5:2878B>2 !@>: 459AB28S 



9 

 

3>4 4>:C<5=B0 

2024/2025 
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«�A4A<G@»№ 2024-Q5E BF 09.07.2024 

% 12.07.2024 CB 
11.07.2025 

2 

�B7B6BD A4 8BEFGC > 1�% «1�% 2$��&» (CB?A4S 
>B??9>J<S) @9:8G ''!<& 6 ?<J9 8<D9>FBD4 %( 
''!<& < """ «1?9>FDBAAB9 <;84F9?PEF6B 2$��&» 
№ 1/25-Q5E BF 06.03.2025 7. 

% 06.03.2025 CB 
05.03.2026 

3 

�B7B6BD A4 8BEFGC > 1�% «'A<69DE<F9FE>4S 
5<5?<BF9>4 BA?4=A» @9:8G ''!<& «!9>E@98<4» № 
223-883 BF 19.08.2024 

01.10.2024 CB 
30.09.2025 

4 
�B7B6BD A4 8BEFGC > 1�% «�4AP» @9:8G ''!<& < 
<;84F9?PEF6B@ «�4AP» № "��-647 BF 08.07.2024 

% 08.08.2024 CB 
07.08.2025 

5 

�B7B6BD A4 8BEFGC > %1� @9:8G ''!<& < 
<;84F9?PEF6B@ «�4AP» № %1� 47-�% 5010-24 BF 
04.06.2024 

% 04.06.2024 CB 
20.05.2026 

6 

�B7B6BD A4 8BEFGC > Q?9>FDBAAO@ <;84A<S@ 6 EBEF469 
54;O 84AAOI «!�''!�3 1���&$"!!�3 
�����"&��� eLIBRARY.RU» @9:8G ''!<& < 
""" !1� № "��-1283 BF 05.12.2024 

% 01.01.2025 CB 
30.12.2025 

7 
�B7B6BD A4 �� 8<EE9DF4J<= @9:8G ''!<& < $�� № 
223-664 BF 15.07.2024 

% 10.08.2024 CB 
09.08.2025 

8 

�B7B6BD A4 8BEFGC > 1�% BOOK.ru (8BEFGC > 
GK95A<>G: "EAB6O DBEE<=E>B= 7BEG84DEF69AABEF< : 
GK95A<> / �. �.  4?P>B, �. �. �<?>B6, �. �. �GDP96 [< 
8D.] ; CB8 D98. �. �.  4?P>B. 4  BE>64 : �AB$GE, 
2024. 4 263 E. 4 ISBN 978-5-406-12322-5) @9:8G 
''!<& 6 ?<J9 8<D9>FBD4 %( ''!<& < """ 
«�AB$GE @98<4» № 5/A BF 16.10.2024 7. 

% 23.10.2024 CB 
22.10.2025 
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6.3. �5@5G5=P 8=D>@<0F8>==OE B5E=>;>389, 8A?>;P7C5<OE ?@>2545=88 ?@0:B8:8, 

2:;RG0S ?5@5G5=P ?@>3@0<<=>3> >15A?5G5=8S 8 8=D>@<0F8>==OE A?@02>G=OE 

A8AB5< (?@8 =5>1E>48<>AB8) 
�08<5=>20=85 ?@>3@0<<=>3> >15A?5G5=8S 

Mathcad University Classroom Perpetual-15  

Office Standard 2007 Russian OpenLicensePackNoLevelAcdmc 

7. �5B>48G5A:85 C:070=8S 4;S >1CG0RM8EAS ?> ?@>E>645=8R ?@0:B8:8 

%FG89AF CD< CDBIB:89A<< CD4>F<>< B5S;4A: 
 CB?ABEFPR 6OCB?ASFP ;484A<S, CD98GE@BFD9AAO9 CDB7D4@@B= CD4>F<><; 
 CB8K<ASFPES 89=EF6GRM<@ CD46<?4@ 6AGFD9AA97B FDG8B6B7B D4ECBDS8>4; 
 <;GK<FP < EFDB7B EB5?R84FP CD46<?4 BID4AO FDG84, F9IA<>< 59;BC4EABEF<; 
 A9EF< BF69FEF69AABEFP ;4 6OCB?AS9@GR D45BFG < 99 D9;G?PF4FO; 
 69EF< 8A96A<> CD4>F<><, 6 >BFBDB@ 6 EBBF69FEF6<< E <A8<6<8G4?PAO@ ;484A<9@ 
CDBIB:89A<S CD4>F<>< A9B5IB8<@B H<>E<DB64FP D45BK<9 ;484A<S < BEAB6AO9 
D9;G?PF4FO 6OCB?A9A<S QF4CB6 D45BFO; 

 CD< 6B;A<>AB69A<< >4><I-?<5B CD9CSFEF6<= <?< BE?B:A9A<= 8?S ABD@4?PAB7B 
CDBIB:89A<S CD4>F<>< E6B96D9@9AAB EBB5M4FP B5 QFB@ DG>B6B8<F9?R CD4>F<><; 

 CD98EF46<FP DG>B6B8<F9?R CD4>F<>< C<EP@9AAO= BFK9F < E84FP ;4K9F 
(8<HH9D9AJ<DB64AAO=) CB CD4>F<>9.                                      
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1 �1;0ABP ?@8<5=5=8S 

(BA8 BJ9ABKAOI ED98EF6 (("%) CD98A4;A4K9A 8?S >BAFDB?S < BJ9A>< D9;G?PF4FB6 
CDBIB:89A<S CDB<;6B8EF69AAB= CD4>F<>< CB #  01 «$4;D45BF>4 @B8G?9= CDB7D4@@AB7B 
B59EC9K9A<S 8?S >B@CPRF9DAOI E<EF9@» B5D4;B64F9?PAB= CDB7D4@@O CB EC9J<4?PABEF< 
%#" 09.02.07 �AHBD@4J<BAAO9 E<EF9@O < CDB7D4@@<DB64A<9.  

 

2 �1N5:BO >F5=820=8S – @57C;PB0BO >A2>5=8S �� 

� D9;G?PF4F9 CDB@9:GFBKAB= 4FF9EF4J<< CDB<;6B8EF69AAB= CD4>F<>9 
BEGM9EF6?S9FES >B@C?9>EA4S BJ9A>4 B6?489A<S E?98GRM<@< CDBH9EE<BA4?PAO@< < 
B5M<@< >B@C9F9AJ<S@<: 

&45?<J4 2.1. 

�B8 !4<@9AB64A<9 D9;G?PF4F4 B5GK9A<S 

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

"� 02 �ECB?P;B64FP EB6D9@9AAO9 ED98EF64 CB<E>4, 4A4?<;4 < <AF9DCD9F4J<< 
<AHBD@4J<< < <AHBD@4J<BAAO9 F9IAB?B7<< 8?S 6OCB?A9A<S ;484K 
CDBH9EE<BA4?PAB= 89SF9?PABEF< 

"� 09 #B?P;B64FPES CDBH9EE<BA4?PAB= 8B>G@9AF4J<9= A4 7BEG84DEF69AAB@ < 

<ABEFD4AAB@ S;O>4I 

#� 1.1 (BD@<DB64FP 4?7BD<F@O D4;D45BF>< CDB7D4@@AOI @B8G?9= 6 EBBF69FEF6<< 
E F9IA<K9E><@ ;484A<9@ 

#� 1.2 $4;D454FO64FP CDB7D4@@AO9 @B8G?< 6 EBBF69FEF6<< E F9IA<K9E><@ 
;484A<9@ 

#� 1.3 �OCB?ASFP BF?48>G CDB7D4@@AOI @B8G?9= E <ECB?P;B64A<9@ 
EC9J<4?<;<DB64AAOI CDB7D4@@AOI ED98EF6 

#� 1.4 �OCB?ASFP F9EF<DB64A<9 CDB7D4@@AOI @B8G?9= 

#� 1.5 "EGM9EF6?SFP D9H4>FBD<A7 < BCF<@<;4J<R CDB7D4@@AB7B >B84 
#� 1.6 $4;D454FO64FP @B8G?< CDB7D4@@AB7B B59EC9K9A<S 8?S @B5<?PAOI 

C?4FHBD@ 

 
("% CB;6B?S9F BJ9A<FP CD<B5D9F9AAO9 A4 CD4>F<>9 CD4>F<K9E><= BCOF: 
6O5BD4 ECBEB5B6 D9L9A<S ;484K CDBH9EE<BA4?PAB= 89SF9?PABEF<, CD<@9A<F9?PAB > 

D4;?<KAO@ >BAF9>EF4@. 
BEGM9EF6?9A<S CB<E>4, 4A4?<;4 < <AF9DCD9F4J<< <AHBD@4J<<, A9B5IB8<@B= 8?S 

6OCB?A9A<S ;484K CDBH9EE<BA4?PAB= 89SF9?PABEF< 

<ECB?P;B64A<S <AHBD@4J<BAAOI F9IAB?B7<= 6 CDBH9EE<BA4?PAB= 89SF9?PABEF< 

HBD@<DB64A<S 4?7BD<F@B6 D4;D45BF>< CDB7D4@@AOI @B8G?9= 6 EBBF69FEF6<< E 
F9IA<K9E><@ ;484A<9@ 

D4;D45BF>< CDB7D4@@AOI @B8G?9= 6 EBBF69FEF6<< E F9IA<K9E><@ ;484A<9@  
6OCB?A9A<S BF?48>< CDB7D4@@AOI @B8G?9= E <ECB?P;B64A<9@ EC9J<4?<;<DB64AAOI 

CDB7D4@@AOI ED98EF6 
6OCB?A9A<S F9EF<DB64A<S CDB7D4@@AOI @B8G?9= 

BEGM9EF6?9A<S D9H4>FBD<A74 < BCF<@<;4J<< CDB7D4@@AB7B >B84 
D4;D45BF>< @B8G?9= CDB7D4@@AB7B B59EC9K9A<S 8?S @B5<?PAOI C?4FHBD@ 
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3. $>@<O :>=B@>;S 8 >F5=:8 @57C;PB0B>2 ?@>E>645=8S ?@0:B8:8 

 

� EBBF69FEF6<< E GK95AO@ C?4AB@, D45BK9= CDB7D4@@B= #  01 «$4;D45BF>4 
@B8G?9= CDB7D4@@AB7B B59EC9K9A<S 8?S >B@CPRF9DAOI E<EF9@» < D45BK9= CDB7D4@@B= 
CDB<;6B8EF69AAB= CD4>F<>< CD98GE@4FD<649FES F9>GM<= < CDB@9:GFBKAO= >BAFDB?P 
D9;G?PF4FB6 BE6B9A<S. 

 

3.1 $>@<O B5:CM53> :>=B@>;S  
 

�<8O D45BF A4 CD4>F<>9 BCD989?SRFES 6 EBBF69FEF6<< E FD95B64A<S@< > 
D9;G?PF4F4@ B5GK9A<S CB #  3 CD4>F<K9E>B@G BCOFG, #�, "� < BFD4:9AO 6 D45BK9= 
CDB7D4@@9 #  < D45BK9= CDB7D4@@9 CD4>F<><. 

&9>GM<= >BAFDB?P D9;G?PF4FB6 CDBIB:89A<S CDB<;6B8EF69AAB= CD4>F<>< 6 
EBBF69FEF6<< E D45BK9= CDB7D4@@B= < >4?9A84DAB-F9@4F<K9E><@ C?4AB@ CD4>F<>< 
CDB<EIB8<F CD< <ECB?P;B64A<< E?98GRM<I B5S;4F9?PAOI HBD@ >BAFDB?S: 

- 9:98A96AO= >BAFDB?P CBE9M49@BEF< CD4>F<><,  
- A45?R89A<9 ;4 6OCB?A9A<9@ 6<8B6 D45BF A4 CD4>F<>9 (6 EBBF69FEF6<< E 

>4?9A84DAB-F9@4F<K9E><@ C?4AB@ CD4>F<><), 
- >BAFDB?P >4K9EF64 6OCB?A9A<S 6<8B6 D45BF A4 CD4>F<>9 (GDB69AP 6?489A<S #� < 

"� CD< 6OCB?A9A<< D45BF BJ9A<649FES 6 4FF9EF4J<BAAB@ ?<EF9), 
- >BAFDB?P ;4 6989A<9@ 8A96A<>4 CD4>F<><, 
- >BAFDB?P E5BD4 @4F9D<4?4 8?S BFK9F4 CB CD4>F<>9 6 EBBF69FEF6<< E ;484A<9@ A4 

CD4>F<>G.  
 

3.2 $>@<0 ?@><56CB>G=>9 0BB5AB0F88  
 

#DB@9:GFBKA4S 4FF9EF4J<S CB CDB<;6B8EF69AAB= CD4>F<>9 38<HH9D9AJ<DB64AAO= 
;4K9F. 

"5GK4RM<9ES 8BCGE>4RFES > E84K9 8<HH9D9AJ<DB64AAB7B ;4K9F4 CD< GE?B6<< 
6OCB?A9A<S 6E9I 6<8B6 D45BF A4 CD4>F<>9, CD98GE@BFD9AAOI D45BK9= CDB7D4@@B= < 
>4?9A84DAB-F9@4F<K9E><@ C?4AB@, < E6B96D9@9AAB@ CD98BEF46?9A<< E?98GRM<I 
8B>G@9AFB6: 

- CB?B:<F9?PAB7B 4FF9EF4J<BAAB7B ?<EF4 CB CD4>F<>9 DG>B6B8<F9?9= CD4>F<>< BF 
BD74A<;4J<< CDBIB:89A<S CD4>F<>< < B5D4;B64F9?PAB= BD74A<;4J<< ("") B5 GDB6A9 
BE6B9A<S CDBH9EE<BA4?PAOI >B@C9F9AJ<=;  

- CB?B:<F9?PAB= I4D4>F9D<EF<>< BD74A<;4J<< CDBIB:89A<S CD4>F<>< A4 
B5GK4RM97BES CB BE6B9A<R B5M<I >B@C9F9AJ<= 6 C9D<B8 CDBIB:89A<S CD4>F<><;  

- 8A96A<>4 CD4>F<><; 
- BFK9F4 B CD4>F<>9 6 EBBF69FEF6<< E ;484A<9@ A4 CD4>F<>G. 
�<HH9D9AJ<DB64AAO= ;4K9F CDBIB8<F 6 HBD@9 BF69FB6 A4 >BAFDB?PAO9 6BCDBEO, 

;4M<FO BFK9F4 CB CD4>F<>9 E <??REFD4J<9= @4F9D<4?4 (CD9;9AF4J<<), <?< 8D. 
 

4. !8AB5<0 >F5=820=8S :0G5AB20 ?@>E>645=8S ?@0:B8:8 ?@8 ?@><56CB>G=>9 
0BB5AB0F88 

 

"J9A>4 >4K9EF64 CDBIB:89A<S CD4>F<>< CDB<EIB8<F CB E?98GRM<@ CB>4;4F9?S@: 
-EBBF69FEF6<9 EB89D:4A<S BFK9F4 CB CD4>F<>9 ;484A<R A4 CD4>F<>G; 
- BHBD@?9A<9 BFK9F4 CB CD4>F<>9, 6 EBBF69FEF6<< E FD95B64A<S@< CDB7D4@@O 

CD4>F<><; 
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- A4?<K<9 CD9;9AF4J<BAAB7B @4F9D<4?4, 6 CB?AB= EF9C9A< <??REFD<DGRM97B BFK9F 
CB CD4>F<>9 (9E?< FD95G9FES); 

- BHBD@?9A<S 8A96A<>4 CD4>F<>< (6@9EF9 E CD<?B:9A<S@<) 6 EBBF69FEF6<< E 
FD95B64A<S@< CDB7D4@@O CD4>F<><; 

- BJ9A>4 6 4FF9EF4J<BAAB@ ?<EF9 GDB6AS BE6B9A<S CDBH9EE<BA4?PAOI >B@C9F9AJ<=  
CD< 6OCB?A9A<< D45BF A4 CD4>F<>9; 

- ;4C<EP 6 I4D4>F9D<EF<>9 B5 BE6B9A<< >B@C9F9AJ<=  CD< 6OCB?A9A<< D45BF A4 
CD4>F<>9; 

- >B?<K9EF6B < CB?ABF4 CD46<?PAOI GEFAOI BF69FB6 A4 >BAFDB?PAO9 6BCDBEO 6B 
6D9@S CDB@9:GFBKAB= 4FF9EF4J<<. 

"J9A>4 ;4 8<HH9D9AJ<DB64AAO= ;4K9F CB CD4>F<>9 BCD989?S9FES >4> ED98A<= 54?? 
;4 CD98EF46?9AAO9 @4F9D<4?O E CD4>F<>< < BF69FO A4 >BAFDB?PAO9 6BCDBEO. "J9A>4 
6OEF46?S9FES CB 5-F< 54??PAB= L>4?9. 

 

5. "@51>20=8S : ?@54>AB02;5=8R <0B5@80;>2 > @57C;PB0B0E ?@>E>645=8S 
?@0:B8:8 

5.1 "FK9F CB CD4>F<>9 
5.2 �A96A<> CB CD4>F<>9  
5.3. �FF9EF4J<BAAO= ?<EF CB <FB74@ CDBIB:89A<S CD4>F<>< 

5.4. )4D4>F9D<EF<>4 E @9EF4 CDBIB:89A<S CD4>F<>< 
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