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1. $>AA89A:0O M;5:B@>==0O H:>;0 ($-()  resh.edu.ru  
2.  >A:>2A:0O M;5:B@>==0O H:>;0 ( -()  mos.ru/city/projects/mesh 

3. GeoGebra �5@>OB=>ABL  geogebra.org/probability 
4. Desmos   desmos.com 

5. Stepik  stepik.org 

6. /=45:A.$5?5B8B>@ repetitor.yandex.ru 
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�D<?B:9A<9 > D45BG9= CDB7D4@@9 CB >GDEG «В9DBOFABEFP < EF4F<EF<>4» 

8?O 10-11 >?4EEB6 

'K95AO= >GDE «�9DBSFABEFP < EF4F<EF<>4» G7?G5?ёAAB7B GDB6AS S6?S9FES 
CDB8B?:9A<9@ < D4;6<F<9@ B8AB<@9AAB7B GK95AB7B >GDE4 G7?G5?ёAAB7B GDB6AS A4 GDB6A9 
ED98A97B B5M97B B5D4;B64A<S. 'K95AO= >GDE CD98A4;A4K9A 8?S HBD@<DB64A<S G 
B5GK4RM<IES EF4F<EF<K9E>B= >G?PFGDO < CBA<@4A<S DB?< F9BD<< 69DBSFABEF9= >4> 
@4F9@4F<K9E>B7B <AEFDG@9AF4 8?S <;GK9A<S E?GK4=AOI EB5OF<=, 69?<K<A < CDBJ9EEB6. #D< 
<;GK9A<< >GDE4 B5B74M4RFES CD98EF46?9A<S B5GK4RM<IES B @9FB84I <EE?98B64A<S 
<;@9AK<6B7B @<D4, D4;6<649FES CBA<@4A<9 ;A4K<@BEF< < B5MABEF< @4F9@4F<K9E><I 
@9FB8B6 CB;A4A<S >4> A9BFN9@?9@B= K4EF< EB6D9@9AAB7B 9EF9EF69AAB-A4GKAB7B 
@<DB6B;;D9A<S. 

%B89D:4A<9 GK95AB7B >GDE4 A4CD46?9AB A4 ;4>D9C?9A<9 ;A4A<=, CB?GK9AAOI CD< 
<;GK9A<< >GDE4 A4 GDB6A9 BEAB6AB7B B5M97B B5D4;B64A<S, < A4 D4;6<F<9 CD98EF46?9A<= B 
E?GK4=AOI 69?<K<A4I < 6;4<@BE6S;SI @9:8G A<@< A4 64:AOI CD<@9D4I, ER:9FO >BFBDOI 
CBK9DCAGFO <; B>DG:4RM97B @<D4. � D9;G?PF4F9 G B5GK4RM<IES 8B?:AB EHBD@<DB64FPES 
CD98EF46?9A<9 B A4<5B?99 GCBFD95<F9?PAOI < B5M<I @4F9@4F<K9E><I @B89?SI, 
<ECB?P;G9@OI 8?S BC<E4A<S 4AFDBCB@9FD<K9E><I < 89@B7D4H<K9E><I 69?<K<A, 
CB7D9LABEF9= 6 D4;?<KAO9 DB84 <;@9D9A<SI, 8?<F9?PABEF< 59;BF>4;AB= D45BFO 
F9IA<K9E><I GEFDB=EF6, I4D4>F9D<EF<> @4EEB6OI S6?9A<= < CDBJ9EEB6 6 B5M9EF69. 'K95AO= 
>GDE S6?S9FES 54;B= 8?S BE6B9A<S 69DBSFABEFAB-EF4F<EF<K9E><I @9FB8B6, A9B5IB8<@OI 
EC9J<4?<EF4@ A9 FB?P>B <A:9A9DAOI EC9J<4?PABEF9=, AB F4>:9 EBJ<4?PAOI < 
CE<IB?B7<K9E><I, CBE>B?P>G EB6D9@9AAO9 B5M9EF69AAO9 A4G>< 6 ;A4K<F9?PAB= @9D9 
<ECB?P;GRF 4CC4D4F 4A4?<;4 5B?PL<I 84AAOI. &9AFD4?PAGR K4EFP GK95AB7B >GDE4 ;4A<@49F 
B5EG:89A<9 ;4>BA4 5B?PL<I K<E9? 3 HGA84@9AF4?PAB7B ;4>BA4 CD<DB8O, <@9RM97B 
@4F9@4F<K9E>GR HBD@4?<;4J<R. 

� EBBF69FEF6<< E G>4;4AAO@< J9?S@< 6 EFDG>FGD9 GK95AB7B >GDE4 «�9DBSFABEFP < 
EF4F<EF<>4» A4 G7?G5?ёAAB@ GDB6A9 6O89?9AO BEAB6AO9 EB89D:4F9?PAO9 ?<A<<: 
«%?GK4=AO9 EB5OF<S < 69DBSFABEF<» < «%?GK4=AO9 69?<K<AO < ;4>BA 5B?PL<I K<E9?». 

#B@<@B BEAB6AOI ?<A<= 6 GK95AO= >GDE 6>?RK9AO Q?9@9AFO F9BD<< 7D4HB6 < F9BD<< 
@AB:9EF6, A9B5IB8<@O9 8?S CB?ABJ9AAB7B BE6B9A<S @4F9D<4?4 84AAB7B GK95AB7B >GDE4 < 
E@9:AOI @4F9@4F<K9E><I GK95AOI >GDEB6. 

%B89D:4A<9 ?<A<< «%?GK4=AO9 EB5OF<S < 69DBSFABEF<» E?G:<F BEAB6B= 8?S 
HBD@<DB64A<S CD98EF46?9A<= B D4ECD989?9A<< 69DBSFABEF9= @9:8G ;A4K9A<S@< E?GK4=AOI 
69?<K<A. �4:AGR K4EFP 6 QFB= EB89D:4F9?PAB= ?<A<< ;4A<@49F <;GK9A<9 79B@9FD<K9E>B7B 
< 5<AB@<4?PAB7B D4ECD989?9A<= < ;A4>B@EF6B E <I A9CD9DO6AO@< 4A4?B74@< 3 
CB>4;4F9?PAO@ < ABD@4?PAO@ D4ECD989?9A<S@<. 

&9@O, E6S;4AAO9 E A9CD9DO6AO@< E?GK4=AO@< 69?<K<A4@< < D4ECD989?9A<S@<, 
4>J9AF<DGRF 6A<@4A<9 B5GK4RM<IES A4 BC<E4A<< < <;GK9A<< E?GK4=AOI S6?9A<= E 
CB@BMPR A9CD9DO6AOI HGA>J<=. "EAB6AB9 6A<@4A<9 G89?S9FES CB>4;4F9?PAB@G < 
ABD@4?PAB@G D4ECD989?9A<S@. 

� GK95AB@ >GDE9 CD98GE@4FD<649FES B;A4>B@<F9?PAB9 <;GK9A<9 E6S;< @9:8G 
E?GK4=AO@< 69?<K<A4@< < BC<E4A<9 QFB= E6S;< E CB@BMPR >BQHH<J<9AF4 >BDD9?SJ<< < 97B 
6O5BDBKAB7B 4A4?B74. ЭF< Q?9@9AFO EB89D:4A<S D4;6<64RF F9@G «�<47D4@@O 
D4EE9<64A<S», <;GK9AAGR A4 GDB6A9 BEAB6AB7B B5M97B B5D4;B64A<S, < 6B @AB7B@ BC<D4RFES 
A4 E6989A<S <; >GDEB6 4?795DO < 79B@9FD<<. 

!4EFBSM99 CD<?B:9A<9 D4;D45BF4AB E J9?PR <AF97D4J<< EB6D9@9AAB7B J<HDB6B7B 
B5BDG8B64A<S 3 <AF9D4>F<6AB= C4A9?< «EDFLAT» 3 6 GK95AO= CDBJ9EE A4 GDB>4I F9BD<< 
69DBSFABEF9= < @4F9@4F<K9E>B= EF4F<EF<>< A4 G7?G5?9AAB@ GDB6A9. �ECB?P;B64A<9 
<AF9D4>F<6AB= C4A9?< A4CD46?9AB A4 CB6OL9A<9 QHH9>F<6ABEF< GE6B9A<S E?B:AOI 
69DBSFABEFAB-EF4F<EF<K9E><I CBASF<=, D4;6<F<9 4A4?<F<K9E>B7B @OL?9A<S < B59EC9K9A<9 
A47?S8ABEF< CD< <;GK9A<< EFBI4EF<K9E><I CDBJ9EEB6. 

 



&9?P: #B6OL9A<9 QHH9>F<6ABEF< GE6B9A<S @4F9D<4?4 D4;89?4 «�9DBSFABEFP < 

EF4F<EF<>4» K9D9; 6<;G4?<;4J<R, <AF9D4>F<6AB9 @B89?<DB64A<9 < CD4>F<K9E>GR 
89SF9?PABEFP GK4M<IES. 

�484G<: 
!47?S8AB 89@BAEFD<DB64FP 45EFD4>FAO9 CBASF<S F9BD<< 69DBSFABEF9= < EF4F<EF<><. 
"59EC9K<FP 6B;@B:ABEFP CDB6989A<S 6<DFG4?PAOI Q>EC9D<@9AFB6 8?S Q@C<D<K9E>B= 

CDB69D>< F9BD9F<K9E><I 6O6B8B6. 
"D74A<;B64FP >B??9>F<6AGR 4A4?<F<K9E>GR < <EE?98B64F9?PE>GR 89SF9?PABEFP 

GK4M<IES. 
(BD@<DB64FP A46O>< D45BFO E 84AAO@<, <I 7D4H<K9E>B7B CD98EF46?9A<S < 4A4?<;4. 
#B6OE<FP @BF<64J<R < 6B6?9K9AABEFP GK4M<IES 6 GK95AO= CDBJ9EE. 
$BD@O D45BFO E B5BDG8B64A<9@: 

�9@BAEFD4J<S 69DBSFABEFAOI @B89?9= 

%F4F<EF<K9E><9 Q>EC9D<@9AFO E 6<;G4?<;4J<9= D9;G?PF4FB6 
�AF9D4>F<6AB9 CBEFDB9A<9 7D4H<>B6 D4ECD989?9A<= 
�A4?<; 5B?PL<I 84AAOI 
�B??9>F<6AB9 D9L9A<9 <EE?98B64F9?PE><I ;484K 

 

�9D9G9AP F9@ D4;89?4 < 6B;@B:ABEF< <AF9D4>F<6AB= C4A9?<: 
 

"9@4/ 4;89? 
CDB7D4@@O 

ВB;@B:ABEF< < 
HBD@O D45BFO E 
<AF9D4>F<6AB= 

C4A9?PN 

�D<@9DO ;484A<= < 4>F<6ABEF9= 

%?GK4=AO9 
EB5OF<S. 

�9DBSFABEFP. 

�<;G4?<;4J<S 
CBASF<=. 
#DB6989A<9 
J<HDB6OI 

Q>EC9D<@9AFB6. 

#D<?B:9A<9: GeoGebra 
«�9DBSFABEFP». 

�9@BAEFD4J<S >?4EE<K9E><I 
69DBSFABEFAOI @B89?9= (>G5<><, 

@BA9FO, GDAO). 
#DB6989A<9 E9D<< <ECOF4A<= (100, 

1000 5DBE>B6 @BA9FO) 8?S 
A45?R89A<S ;4 GEFB=K<6BEFPR 

K4EFBFO. 

%F4F<EF<K9E>B9 
BCD989?9A<9 
69DBSFABEF<. 

 B89?<DB64A<9, 
E5BD < 4A4?<; 

5B?PL<I @4EE<6B6 
84AAOI. 

#D<?B:9A<9: Microsoft Excel/Google 
&45?<JO (A4 C4A9?<). 

%B6@9EFAB9 ;4CB?A9A<9 F45?<JO E 
D9;G?PF4F4@< BCOFB6 6E97B >?4EE4 
(5DBE>< <7D4?PAOI >BEF9=). 
#BEFDB9A<9 8<A4@<K9E>B= 
8<47D4@@O K4EFBF 6 D9:<@9 

D94?PAB7B 6D9@9A<. 

�D4H<K9E>B9 
CD98EF46?9A<9 
84AAOI. 

�AF9D4>F<6AB9 
CBEFDB9A<9 < 

4A4?<; 8<47D4@@. 

#D<?B:9A<9: GeoGebra, "A?4=A-

K4DFO (Datawrapper). 
#BEFDB9A<9 EFB?5K4FOI, >DG7B6OI 
8<47D4@@, 7<EFB7D4@@ A4 BEAB69 
66989AAOI 84AAOI. �A4?<;: «'FB 
5G89F E 8<47D4@@B=, 9E?< @O 
<;@9A<@ QFBF EFB?59J?». 



"9@4/ 4;89? 
CDB7D4@@O 

ВB;@B:ABEF< < 
HBD@O D45BFO E 
<AF9D4>F<6AB= 

C4A9?PN 

�D<@9DO ;484A<= < 4>F<6ABEF9= 

'<E?B6O9 
I4D4>F9D<EF<>< 
84AAOI. 

�6FB@4F<;4J<S 
D4EK9FB6, 4>J9AF A4 
4A4?<;9, 4 A9 
DGF<AAB@ EK9F9. 

#D<?B:9A<9: Microsoft Excel/Google 
&45?<JO. 

�6B8 84AAOI B DBEF9 GK4M<IES. 
�ECB?P;B64A<9 HBD@G? 8?S 

46FB@4F<K9E>B7B D4EK9F4 ED98A97B 
4D<H@9F<K9E>B7B, 8<EC9DE<<, 
EF4A84DFAB7B BF>?BA9A<S. 
"5EG:89A<9, >4> @9ASRFES 
I4D4>F9D<EF<>< CD< CBS6?9A<< 

«6O5DBE4». 

%?GK4=AO9 
C9D9@9AAO9. �4>BA 
5B?PL<I K<E9?. 

�<;G4?<;4J<S 
E?B:AOI 

F9BD9F<K9E><I 
>BAJ9CJ<=. 

#D<?B:9A<9: GeoGebra. 
 B89?<DB64A<9 ;4>BA4 5B?PL<I 
K<E9?: A45?R89A<9, >4> E DBEFB@ 
K<E?4 <ECOF4A<= ED98A99 ;A4K9A<9 
EFD9@<FES > F9BD9F<K9E>B@G 

B:<84A<R. 

!BD@4?PAB9 
D4ECD989?9A<9. 

�AF9D4>F<6A4S 
D45BF4 E 7D4H<>B@ 

HGA>J<< 
C?BFABEF<. 

#D<?B:9A<9: GeoGebra «!BD@4?PAB9 
D4ECD989?9A<9». 

�9@BAEFD4J<S 7D4H<>4 «>B?B>B?4». 
�;@9A9A<9 C4D4@9FDB6 

(@4F9@4F<K9E>B7B B:<84A<S μ < 
ED98A9>648D4F<K9E>B7B BF>?BA9A<S σ) 
E CB@BMPR CB?;GA>B6 < A45?R89A<9 

;4 FD4AEHBD@4J<9= 7D4H<>4. 

%?GK4=AO9 
CDBJ9EEO. 

 B89?<DB64A<9 
J9C9=  4D>B64 <?< 
5?G:84A<=. 

#D<?B:9A<9: �AF9D4>F<6AO9 
E<@G?SJ<< (A4CD<@9D, «%?GK4=AB9 

5?G:84A<9»). 
�4CGE> A9E>B?P><I «K4EF<J» 8?S 

A47?S8AB= 89@BAEFD4J<< E?GK4=AB7B 
CDBJ9EE4. 

$BD@O BD74A<;4F<< GG95AB= 89OF9?PABEF<: 

(DBAF4?PA4S D45BF4: "5NSEA9A<9 AB6B7B @4F9D<4?4 GK<F9?9@ E <ECB?P;B64A<9@ 
6<;G4?<;4J<= A4 C4A9?<; >B??9>F<6AB9 CDB6989A<9 Q>EC9D<@9AF4 < B5EG:89A<9 97B 
D9;G?PF4FB6. 

�DGCCB64S D45BF4: �?4EE 89?<FES A4 7DGCCO. �4:84S 7DGCC4 CB?GK49F ;484A<9 (A4CD<@9D, 
CDB4A4?<;<DB64FP E6B= A45BD 84AAOI < CBEFDB<FP 8<47D4@@G). $9;G?PF4FO D45BFO 7DGCC 
CD98EF46?SRFES < B5EG:84RFES G <AF9D4>F<6AB= C4A9?<. 

�A8<6<8G4?PA4S D45BF4 < E4@BCDB69D>4: 'K4M<=ES G 8BE>< 6OCB?AS9F ;484A<9 (EFDB<F 
8<47D4@@G, D4EEK<FO649F I4D4>F9D<EF<><), BEF4?PAO9 CDB69DSRF < >B@@9AF<DGRF. 



�ECB?P;B64A<9 <AF9D4>F<6AOI BA?4=A-F9EFB6 E @7AB69AAB= CDB69D>B=. 

�D<@9DO <ECB?P;G9@B7B CDB7D4@@AB7B B59EC9G9A<O: 

GeoGebra: �?4EE<K9E><9 69DBSFABEFAO9 @B89?<, ;4>BA 5B?PL<I K<E9?, ABD@4?PAB9 
D4ECD989?9A<9. 

Microsoft Excel / Google &45?<JO: $45BF4 E F45?<J4@< 84AAOI, CBEFDB9A<9 8<47D4@@, D4EK9F 
EF4F<EF<K9E><I CB>4;4F9?9=. 

�95-E9D6<EO 8?S 6<;G4?<;4J<< 84AAOI (BA?4=A): !4CD<@9D, Datawrapper, Canva 4 8?S 
5OEFDB7B CBEFDB9A<S CDBH9EE<BA4?PAOI 8<47D4@@. 

�AF9D4>F<6AO9 B5GK4RM<9 C?4FHBD@O: Nearpod, LearningApps, Wordwall 4 8?S EB;84A<S 
6<>FBD<A, <7D A4 ;4>D9C?9A<9 F9D@<AB6 (A4CD<@9D, «%BBFA9E< BCD989?9A<9 E CBASF<9@»). 

�:<849@O9 B5D4;B64F9?PAO9 D9;G?PF4FO: 
#D98@9FAO9: �?G5B>B9 CBA<@4A<9 69DBSFABEFAB-EF4F<EF<K9E><I ;4>BAB@9DABEF9=, 
EHBD@<DB64AAO9 G@9A<S A47?S8AB7B CD98EF46?9A<S < 4A4?<;4 84AAOI. 
 9F4CD98@9FAO9: 
#B;A464F9?PAO9 ''�: $4;6<F<9 skills <EE?98B64A<S, 4A4?<;4 < <AF9DCD9F4J<< <AHBD@4J<<. 
�B@@GA<>4F<6AO9 ''�: (BD@<DB64A<9 G@9A<S >B??9>F<6AB B5EG:84FP, 4D7G@9AF<DB64FP 
E6BR FBK>G ;D9A<S, CD98EF46?SFP D9;G?PF4FO. 
$97G?SF<6AO9 ''�: #?4A<DB64A<9 < CDB6989A<9 J<HDB6B7B Q>EC9D<@9AF4. 
�<KABEFAO9: #B6OL9A<9 <AF9D9E4 > @4F9@4F<>9, CBA<@4A<9 DB?< EF4F<EF<>< 6 
EB6D9@9AAB@ @<D9. 
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 10 ��А!! 

№ C/C "9@4 GDB>4 
�B?<G9EF6B G4EB6

�4F4 
<;GG9A<O 

Э?9>FDBAAO9 F<HDB6O9 
B5D4;B64F9?PAO9 D9EGDEO ВE97B �BAFDB?PAO9 

D45BFO 
�D4>F<G9E><9 
D45BFO 

1

�D4H, E6S;AO= 7D4H, 
CD98EF46?9A<9 ;484K< E 
CB@BMPR 7D4H4

 1 

2

%F9C9AP (64?9AFABEFP) 
69DL<AO. #GFP 6 7D4H9. &9C< < 
J<>?O

 1 

3
�D4HO A4 C?BE>BEF<. �9D96B 
E?GK4=AB7B Q>EC9D<@9AF4  1 

4

%?GK4=AO9 Q>EC9D<@9AFO 
(BCOFO) < E?GK4=AO9 EB5OF<S. 
Э?9@9AF4DAO9 EB5OF<S 
(<EIB8O)

 1 

5

�9DBSFABEFP E?GK4=AB7B 
EB5OF<S. �9DBSFABEF< EB5OF<= 
6 BCOF4I E D46AB6B;@B:AO@< 
Q?9@9AF4DAO@< EB5OF<S@<

 1 

6

�9DBSFABEFP E?GK4=AB7B 
EB5OF<S. �9DBSFABEF< EB5OF<= 
6 BCOF4I E D46AB6B;@B:AO@< 
Q?9@9AF4DAO@< EB5OF<S@<

 1 

7

#9D9E9K9A<9, B5N98<A9A<9 
@AB:9EF6 < EB5OF<=, 
CDBF<6BCB?B:AO9 EB5OF<S. 
(BD@G?4 E?B:9A<S 
69DBSFABEF9=

 1 



8

'E?B6A4S 69DBSFABEFP. 
'@AB:9A<9 69DBSFABEF9=. 
(BD@G?4 GE?B6AB= 
69DBSFABEF<

 1 

9

'E?B6A4S 69DBSFABEFP. 
'@AB:9A<9 69DBSFABEF9=. 
(BD@G?4 GE?B6AB= 
69DBSFABEF<

 1 

10 (BD@G?4 CB?AB= 69DBSFABEF<  1 
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