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$9;G?PF4FO BE6B9A<S >GDE4 6A9GDBKAB= 89SF9?PABEF<: 
 

 9F4CD98@9FAO9 D9;G?PF4FO:  
 

 #?4A<DB64A<9 CDBJ9EE4 CB;A464F9?PAB= 89SF9?PABEF<. 
 "CD989?9A<9 489>64FAOI GE?B6<S@ ECBEB5B6 D9L9A<S GK95AB= <?< FDG8B6B= ;484K< 
A4 BEAB69 ;484AAOI 4?7BD<F@B6.  

 %B7?4EB64A<9 < >BBD8<A4J<S EB6@9EFAB= CB;A464F9?PAB-FDG8B6B= 89SF9?PABEF< E 
8DG7<@< 99 GK4EFA<>4@<. 

 "5N9>F<6A4S BJ9A>4 E6B97B 6>?484 6 D9L9A<9 B5M<I ;484K >B??9>F<64. 
 "J9A>4 E6B9= CB;A464F9?PAB-FDG8B6B= 89SF9?PABEF< E FBK>< ;D9A<S AD46EF69AAOI, 
CD46B6OI ABD@, QEF9F<K9E><I J9AABEF9= CB CD<ASFO@ 6 B5M9EF69 < >B??9>F<69 
FD95B64A<S@ < CD<AJ<C4@.  

 %B5?R89A<9 ABD@ < CD46<? >G?PFGDO FDG84 6 EBBF69FEF6<< E F9IAB?B7<K9E>B= 
>G?PFGDB= CDB<;6B8EF64.  

 %B5?R89A<9 59;BC4EAOI CD<9@B6 CB;A464F9?PAB-FDG8B6B= 89SF9?PABEF< < 
EB;<84F9?PAB7B FDG84. 

 

#D98@9FAO9 D9;G?PF4FO: 
 

 H<;<K9E><9 CBASF<S < ;4>BAO CB F9@4@ CD98GE@BFD9AAO@ CDB7D4@@B= >GDE4,  
 @9FB8O B5D45BF><, E5BD4 <AHBD@4J<< < Q>EC9D<@9AF4?PAB= D45BFO.  
 8B?:AO G@9FP:  
 E4@BEFBSF9?PAB C?4A<DB64FP H<;<K9E><= Q>EC9D<@9AF,  
 @B89?<DB64FP H<;<K9E><9 S6?9A<S,  
 6O86<74FP 7<CBF9;O,  
 B5D454FO64FP D9;G?PF4FO Q>EC9D<@9AFB6 E A4IB:89A<9@ BL<5B> <;@9D9A<=;  
 ECBEB5AO D9L4FP E?98GRM<9 :<;A9AAB-CD4>F<K9E><9 ;484K<: CD<@9ASFP CB?GK9AAO9 
;A4A<S CD< E84K< <FB7B6B= 4FF9EF4J<<. 

 

�<KABEFAO9 D9;G?PF4FO: 
 

 #DBS6?9A<9 CB;A464F9?PAOI <AF9D9EB6 < F6BDK9E>B= 4>F<6ABEF< 6 84AAB= B5?4EF< 
CD98@9FAB= F9IAB?B7<K9E>B= 89SF9?PABEF<.  

 �OD4:9A<9 :9?4A<S GK<FPES < FDG8<FPES A4 CDB<;6B8EF69 8?S G8B6?9F6BD9A<S 
F9>GM<I < C9DEC9>F<6AOI CBFD95ABEF9=.  

 $4;6<F<9 FDG8B?R5<S < BF69FEF69AABEF< ;4 >4K9EF6B E6B9= 89SF9?PABEF<.  
 "6?489A<9 GEF4AB6>4@<, ABD@4@< < CD46<?4@< A4GKAB= BD74A<;4J<< G@EF69AAB7B < 
H<;<K9E>B7B FDG84.  

 %4@BBJ9A>4 E6B<I G@EF69AAOI < H<;<K9E><I ECBEB5ABEF9= 8?S FDG84 6 D4;?<KAOI 
EH9D4I E CB;<J<= 5G8GM9= EBJ<4?<;4J<<. 

 #?4A<DB64A<9 B5D4;B64F9?PAB= < CDBH9EE<BA4?PAB= >4DP9DO.  
 "EB;A4A<9 A9B5IB8<@BEF< B5M9EF69AAB CB?9;AB7B FDG84 >4> GE?B6<S 59;BC4EAB= < 
QHH9>F<6AB= EBJ<4?<;4J<<.  
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#BSEA<F9?PA4S ;4C<E>4. 
#D98?4749@O= >GDE CD98A4;A4K9A 8?S GK4M<IES 9 >?4EE4 6 D4@>4I CD98CDBH<?PAB= 

CB87BFB6><. �4AAO= >GDE EBEFB<F <; 86GI K4EF9=: <A64D<4AFAB= K4EF< «�EE?98B64A<9 
>B@CPRF9DAOI H<;<K9E><I @B89?9=» 6 B5N9@9  6 K4EB6 < 64D<4F<6AB= K4EF< 
« B89?<DB64A<9 H<;<K9E><I CDBJ9EEB6» 6 B5N9@9 2,5 K4E4. #D98CDBH<?PAO= >GDE 
«(<;<K9E>4S ?45BD4FBD<S» BEAB64A A4 <AF97D4J<< F4><I A4G> >4> H<;<>4, <AHBD@4F<>4 < 
@4F9@4F<>4. ЭFBF >GDE CB;6B?S9F D94?<;B64FP E6S;P F9BD9F<K9E><I ;A4A<= 6 B5?4EF< H<;<><  
E CD4>F<K9E><@< G@9A<S@< CB <EE?98B64A<R H<;<K9E><I CDBJ9EEB6.  

"EAB6AB= J9?PR >GDE4 «(<;<K9E>4S ?45BD4FBD<S» S6?S9FES EB;84A<9 BD<9AF4J<BAAB= 
< @BF<64J<BAAB= BEAB6O 8?S BEB;A4AAB7B 6O5BD4 5G8GM97B H<;<>B-@4F9@4F<K9E>B7B <?< 
<AHBD@4J<BAAB-F9IAB?B7<K9E>B7B CDBH<?9=. �GDE D4;D45BF4A 6 EBBF69FEF6<< E 
FD95B64A<S@<, CD98NS6?S9@O@< EB6D9@9AAO@ 6OEB>BF9IAB?B7<KAO@ <AHBD@4J<BAAO@ 
B5M9EF6B@ > K9?B69>G. �@9AAB G@9A<9 K9?B69>4 CB?P;B64FPES EB6D9@9AAO@< 8BEF<:9A<S@< 
J<6<?<;4J<< 6 D4@>4I <ECB?P;B64A<S >B@CPRF9DAOI F9IAB?B7<= CD< D9L9A<< D4;?<KAOI 
;484K S6?S9FES 6 A4EFBSM<= @B@9AF A4<5B?99 4>FG4?PAO@. 

#D98CDBH<?PAO= >GDE «(<;<K9E>4S ?45BD4FBD<S» EB89D:<F CSFP F9@ CBE6SM9AAOI 
A9 FB?P>B D45BF9 E @B89?S@<, AB < F9@O, EB89D:4M<9 A9CBED98EF69AAB B5M<9 E6989A<S B 
@9FB84I 6OK<E?<F9?PAB= @4F9@4F<>< < BEB59AABEFSI B5D45BF>< <AHBD@4J<< >B@CPRF9DAB= 
E<EF9@B=. �@9AAB C9D6O9 FD< F9@O CBE6SM9AO D4EE@BFD9A<R QF<I 6BCDBEB6. %?98GRM4S 
F9@4 CB;6B?S9F B5GK4RM<@ES CB?GK<FP A46O>< D45BFO E >B@CPRF9DAO@< @B89?S@<, 
A4GK<FPES EF46<FP J9?< Q>EC9D<@9AFB6 < D4;D454FO64FP CDB7D4@@O Q>EC9D<@9AFB6. 
�4>?RK<F9?PA4S F9@4 CB;6B?S9F A4 BEAB69 H<;<K9E><I ;A4A<= < CD4>F<K9E><I G@9A<= 
EBEF46<FP EB5EF69AAGR @B89?P H<;<K9E>B7B CDBJ9EE4 < D4;D45BF4FP CDB7D4@@G 
Q>EC9D<@9AF4. �DB@9 QFB7B B5GK4RM<=ES ;4M<M49F E6B= CDB9>F. 

Ц9?< < ;484K< >GDE4. 
"5M98<84>F<K9E><9 J9?<: 

 %B;84A<9 GE?B6<= 8?S D4;6<F<S <AF9??9>FG4?PAOI ECBEB5ABEF9= (>D<F<K9E>B9 
@OL?9A<9, CDB7AB;<DB64A<9 D9;G?PF4FB6 < 6B;@B:AOI CBE?98EF6<= A4 BEAB69 
4A4?<F<K9E>B7B, ?B7<K9E>B7B, <AFG<F<6AB7B @OL?9A<S); 

 (BD@<DB64A<9 >?RK96OI >B@C9F9AJ<= (<AHBD@4J<BAA4S, >B@@GA<>4F<6A4S, 
CB;A464F9?PA4S, <EE?98B64F9?PE>4S, CDB9>F<DB6BKA4S). 

Ц9?96B9 A4;A4K9A<9 CDB9>FAB7B B5GK9A<S A9CBED98EF69AAB EB7?4EG9FES E J9?S@< 
CD98CDBH<?PAB7B B5GK9A<S: 

 '7?G5<FP ;A4A<S <?< D4EL<D<FP <AHBD@4J<R CB BF89?PAO@ 6BCDBE4@ <?< F9@4@ 
54;B6B7B B5D4;B64A<S; 

 $4;6<FP <AF9D9E < ECBEB5ABEF< > EB5EF69AAB@G CD<B5D9F9A<R ;A4A<=; 
 $94?<;B64FP E95S 6 CD4>F<K9E>B=, CD<>?48AB=, <EE?98B64F9?PE>B= < CB;A464F9?PAB= 

89SF9?PABEF<; 
"5D4;B64F9?PAO9 ;484K< >GDE4: 

 EHBD@<DB64FP G B5GK4RM<IES CD98EF46?9A<9 B >B@CPRF9DAB@ @B89?<DB64A<< >4> 
A9BFN9@?9@B= K4EF< <EE?98B64F9?PE>B= 89SF9?PABEF<; 

 D4;6<FP ECBEB5ABEFP CD<A<@4FP E4@BEFBSF9?PAO9 D9L9A<S CD< 4A4?<;9 CB?GK9AAOI 
84AAOI 6 IB89 >B@CPRF9DAB7B <EE?98B64A<S; 

 ECBEB5EF6B64FP D4;6<F<R F6BDK9E>B7B A4K4?4 G B5GK4RM<IES CD< CDB6989A<< 
>B@CPRF9DAB7B @B89?<DB64A<S; 
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 9FB8<>4 D45BFO CD98CB?4749F E?98GRM<9 HBD@O < CD<9@O:  
 �A8<6<8G4?PAO9  
 �DGCCB6O9  
 Э>E>GDE<<  
 �EFD9K< E <AF9D9EAO@< ?R8P@< 

 �9>J<< E BCDBEB@;  
 #D4>F<K9E><9 ;4ASF<S.  

ЭF< HBD@O < CD<ё@O D4;6<64RF BD74A<;4J<BAAB-89SF9?PABEFAO9, ?<89DE><9 < BD4FBDE><9 
G@9A<S < A46O>< B5GK4RM<IES.  
$97G?SDABEFP ;4ASF<= – 1 D4; 6 4 A989?< (<?< 6 @9ESJ), 0,25 K4E4 6 A989?R. 
 

%B89D:4A<9 >GDE4. 
9 >?4EE 

&9@4 №1. �6989A<9. #D<AJ<C D45BFO >B@CPRF9DAB= E<EF9@O (1 K4E). 
�AEFDG>F4: CB &�. '<E?9AAO9 < 4A4?<F<K9E><9 @9FB8O D9L9A<S ;484K. &<CO 84AAOI. 

#B7D9LABEF< 6OK<E?9A<=: BL<5><, E6S;4AAO9 E B>DG7?9A<9@, A4>BC<F9?PAO9 BL<5><. 
'EFDB=EF6B >B@CPRF9D4. #D<AJ<C D45BFO >B@CPRF9DAB= E<EF9@O. "5D45BF>4 84AAOI 6 
>B@CPRF9DAB= E<EF9@9.  

 

&9@4 №2. ЭF4CO D9L9A<S ;484K A4 >B@CPRF9D9. ЭF4CO @B89?<DB64A<S (1 K4E). 
ЭF4CO D9L9A<S ;484K A4 >B@CPRF9D9: CBEF4AB6>4 ;484K<, D4;D45BF>4 @4F9@4F<K9E>B= 

@B89?<, EBEF46?9A<9 4?7BD<F@4, A4C<E4A<9 CDB7D4@@O, >B@CPRF9DAO= Q>EC9D<@9AF, 4A4?<; 
CB?GK9AAOI D9;G?PF4FB6. "EB59AABEF< CBEFDB9A<S 4?7BD<F@4 D9L9A<S ;484K<. 
 B89?<DB64A<9 < HBD@4?<;4J<S. 

 

&9@4 №3. �EE?98B64A<9 H<;<K9E><I CDBJ9EEB6 E <ECB?P;B64A<9@ 7BFB6OI 
>B@CPRF9DAOI @B89?9= (4 K4E4).  

�EE?98B64A<9 H<;<K9E><I CDBJ9EEB6 E <ECB?P;B64A<9@ 7BFB6OI <AF9D4>F<6AOI @B89?SI: 
1. «$46ABGE>BD9AAB9 86<:9A<9 F9?4»; 
2. «�EE?98B64A<9 E6B5B8AB7B C489A<S F9?»; «&9C< CBEFBSAAB7B FB>4»; 
3. « 47A<FAB9 CB?9 CDS@B7B FB>4, >DG7B6B7B 6<F>4 E FB>B@ < EB?9AB<84». 
4. «�6<:9A<9 ;4DS8B6 6 @47A<FAB@ CB?9» (« 4EE-EC9>FDB@9FD»); 
 

&9@4 №4. $45BF4 A48 CDB9>FB@ «�B@CPRF9DA4S @B89?P H<;<K9E>B7B CDBJ9EE4»                              
&9EFB64S <FB7B64S D45BF4. �4KёF (2,5 K4E4). 

%B;84A<9 >B@CPRF9DAB= @B89?< H<;<K9E>B7B CDBJ9EE4:  
1. #BEF4AB6>4 ;484K<: BC<E4A<9 ;484K<, HBD@G?<DB6>4 J9?< @B89?<DB64A<S, 

HBD@4?<;4J<S ;484K<. 
2. $4;D45BF>4 @B89?<: EB;84A<9 <AHBD@4J<BAAB= @B89?<, EB;84A<9 >B@CPRF9DAB= 

@B89?<. 
3. �B@CPRF9DAO= Q>EC9D<@9AF: F9EF<DB64A<9 @B89?<, D4;D45BF>4 CDB7D4@@O 

Q>EC9D<@9AF4, CDB6989A<9 >B@CPRF9DAB7B Q>EC9D<@9AF4. #DB6989A<9 >B@CPRF9DAB7B 
<EE?98B64A<S; 

4. �A4?<; D9;G?PF4FB6 @B89?<DB64A<S. 
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ФBD@O CB86989A<S <FB7B6 D94?<;4J<< CDB7D4@@O  
"FE?9:<64A<9 D9;G?PF4FB6 B5D4;B64F9?PAB7B CDBJ9EE4 BEGM9EF6?S9FES CB D9;G?PF4F4@ 
;4M<FO CDB9>F4. #D< CB86989A<< <FB7B6 BE6B9A<S CDB7D4@@O <ECB?P;GRFES:  BCDBE; 
A45?R89A<9; 4A4?<;, E4@B4A4?<;, EB59E98B64A<9; 6OCB?A9A<9 F6BDK9E><I ;484A<=. 

 

&9@4F<K9E>B9  C?4A<DB64A<9 
9 >?4EE 

 

№ !4<@9AB64A<9 D4;89?4 < F9@ >GDE4 �B?<K9EF6B K4EB6 
�E97B &9BD<S #D4>F<>4 

1 �6989A<9. �AEFDG>F4: CB &�. #D<AJ<C D45BFO 
>B@CPRF9DAB= E<EF9@O 

1 0,5 0,5 

2 ЭF4CO D9L9A<S ;484K A4 >B@CPRF9D9. ЭF4CO 
@B89?<DB64A<S 

1 1 - 

3 �EE?98B64A<9 H<;<K9E><I CDBJ9EEB6 E 
<ECB?P;B64A<9@ 7BFB6OI >B@CPRF9DAOI @B89?9= 

4 - 4 

3.1 �EE?98B64A<9 @B89?< «$46ABGE>BD9AAB9 86<:9A<9 
F9?4». �EE?98B64A<9 @B89?<  «�EE?98B64A<9 
E6B5B8AB7B C489A<S F9?». �EE?98B64A<9 @B89?< 
«&9C< CBEFBSAAB7B FB>4» (EB98<A9A<S CDB6B8A<>B6) 

1  1 

3.2 �EE?98B64A<9 @B89?< «&9C< CBEFBSAAB7B FB>4» 
(FBK>< E D46AO@< CBF9AJ<4?4@< 6 Q?9>FD<K9E><I 
EI9@4I) 

1  1 

3.3 �EE?98B64A<9 @B89?< «&9C< CBEFBSAAB7B FB>4» 
(#D46<?4 �<DI7BH4). �EE?98B64A<9 @B89?9=  
« 47A<FAB9 CB?9 CDS@B7B FB>4, >DG7B6B7B 6<F>4 E 
FB>B@ < EB?9AB<84» 

1  1 

3.4 �EE?98B64A<9 @B89?9= «�6<:9A<9 ;4DS8B6 6 
@47A<FAB@ CB?9», « 4EE-EC9>FDB@9FD». 

1  1 

4 $45BF4 A48 CDB9>FB@ «�B@CPRF9DA4S @B89?P 
H<;<K9E>B7B CDBJ9EE4». 

2,5 - 2,5 

4.1 #BEF4AB6>4 ;484K< CDB9>F4. $4;D45BF>4 @B89?<. 
�B@CPRF9DA4S D94?<;4J<S CDB9>F4. #D9;9AF4J<S 
CDB9>F4 «�B@CPRF9DA4S @B89?P H<;<K9E>B7B 
CDBJ9EE4» 

1  1 

4.2 &9EFB64S <FB7B64S D45BF4. �4KёF. 1,5 - 1,5 

 "5M99 >B?<K9EF6B K4EB6 8,5 1,5 7 

 
#DB7D4@@AB9 B59EC9K9A<9 CD98CDBH<?PAB7B >GDE4: 

 

1. CD-ROM «"F>DOF4S H<;<>4 1.1» """ «(<;<>BA», 1996-2001; 

2. CD-ROM «�<64S H<;<>4», «(BD@B;4»; 
3. &45?<KAO= CDBJ9EEBD Microsoft Excel; 

4. "5N9>FAB-BD<9AF<DB64AAO= S;O> CDB7D4@@<DB64A<S Microsoft Visual Basic for Applications 
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�EFBKA<>< <AHBD@4J<<: 
 

I. �B@CPRF9DAO9 CD-ROM 8<E><: 
1. CD-ROM «"F>DOF4S H<;<>4 1.1» """ «(<;<>BA», 1996-2001 

2. CD-ROM «(<;<>4. 7-11 >?4EEO. #D4>F<>G@. 'K95AB9 Q?9>FDBAAB9 <;84A<9», """ 
«(<;<>BA», 2004 7 
3. CD-ROM «�<64S H<;<>4», «(BD@B;4» 

 

II. �AF9DA9F-E4=FO: 
1. http://www.physicon.ru E4=F >B@C4A<< «(<;<>BA». 
2. http://www.naexamen.ru/otvet/11/inform/921.shtml -CBASF<S: @B89?P, HBD@4?<;4J<S 
@B89?<, QF4CO D9L9A<S ;484K A4 Э�  

 

III. �<F9D4FGD4: 
1. !.�.  4>4DB64 «�AHBD@4F<>4 < ��&. �484KA<> CB @B89?<DB64A<R. 9-11 >?4EE», %-

#5.: #<F9D, 2007. 
2. �. � �GF<>B6. �45BD4FBD<S >B@CPRF9DAB7B @B89?<DB64A<S. �GDA4? 
"�B@CPRF9DAO9 <AEFDG@9AFO 6 B5D4;B64A<<", %-#5: "�AHBD@4F<;4J<S B5D4;B64A<S", 
№5, E.26, 1999.  
3. �. (. �46FD96. "�B@CPRF9DAO9 @B89?< 6 L>B?PAB@ >GDE9 H<;<><". �GDA4? 
"�B@CPRF9DAO9 <AEFDG@9AFO 6 B5D4;B64A<<", %4A>F-#9F9D5GD7: "�AHBD@4F<;4J<S 
B5D4;B64A<S", №2, E. 41-47, 1998.  

 

http://www.physicon.ru/
http://www.naexamen.ru/otvet/11/inform/921.shtml
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�FB7B64S D45BF4 6 F9EFB6B= HBD@9 
%D98< CD<6989AAOI @4F9@4F<K9E><I ;484K 6O59D<F9 ;484K<, >BFBDO9 @B7GF 5OFP 
D9L9AO FB?P>B A4 >B@CPRF9D9. 

 �9A9D4FBD E?GK4=AOI K<E9? 
 %B>D4M9A<9 8DB59= 
 �OK<E?9A<9 EG@@O K?9AB6 4D<H@9F<K9E>B= CDB7D9EE<< 

 #B<E> >BDA9= CB?<AB@4 6OL9 4-= EF9C9A< 
 #B<E> BCD989?9AAB7B <AF97D4?4 
 �<HH9D9AJ<DB64A<9 HGA>J<< 

%D98< CD<6989AAOI @4F9@4F<K9E><I ;484K 6O59D<F9 ;484K<, >BFBDO9 D9L4RFES FB?P>B 
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