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#D989? 8?<F9?PABEF< 6E97B >BAFDB?S 30@<AGF 
#D989? 8?<F9?PABEF< BF69F4 A4 >4:8O= 6BCDBE !9 GEF4A46?<649FES 
#BE?98B64F9?PABEFP 6O5BD4 D4;89?B6 #BE?98B64F9?PA4S 
#BE?98B64F9?PABEFP 6O5BD>< 6BCDBEB6 <; >4:8B7B 
D4;89?4 

%?GK4=A4S 

#D98?4749@B9 >B?<K9EF6B 6BCDBEB6 <; B8AB7B >BA-
FDB?<DG9@B7B D4;89?4 

25 
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КD<F9D<< BJ9A><: 
- 10 54??B6  6OEF46?S9FES EFG89AFG, >BFBDO= CD46<?PAB 6OCB?AS9F   21-25 

F9EFB6OI ;484A<=; >BFBDO= ECBEB59A <ECB?P;B64FP BEAB6AO9 ;4>BAO 9EF9EF69A-
ABA4GKAOI 8<EJ<C?<A 6 CDBH9EE<BA4?PAB= 89SF9?PABEF<, CD<@9ASFP @9FB8O @4-
F9@4F<K9E>B7B 4A4?<;4 < @4F9@4F<K9E>B7B @B89?<DB64A<S, F9BD9F<K9E>B7B < Q>E-
C9D<@9AF4?PAB7B <EE?98B64A<S; ECBEB59A CD<6?9>4FP 8?S D9L9A<S CBEF46?9AAOI 
;484K EBBF69FEF6GRM<= H<;<>B-@4F9@4F<K9E><= 4CC4D4F  

- 8 54??4 6OEF46?S9FES EFG89AFG, 9E?< CD46<?PAB D9L9AB 16-20 F9EFB6OI ;4-
84A<=; 

- 6 54??4 6OEF46?S9FES EFG89AFG, 9E?< CD46<?PAB D9L9AB 10-15 F9EFB6OI ;4-
84A<=. 

!<:9 6 54??B6 BJ9A>4 EFG89AFG A9 6OEF46?S9FES. 
 

 4;89? 2.  �DI<F9>FGDAB-EFDB<F9?PA4S 4>GEF<>4 

 

КBAFDB?<DG9@O9 >B@C9F9AJ<< (<?< <I K4EF<): 
- "#�-1 %CBEB59A D9L4FP ;484K< CDBH9EE<BA4?PAB= 89SF9?PABEF< A4 BEAB69 <E-
CB?P;B64A<S F9BD9F<K9E><I < CD4>F<K9E><I BEAB6 9EF9EF69AAOI < F9IA<K9E><I 
A4G>, 4 F4>:9 @4F9@4F<K9E>B7B 4CC4D4F4; 
- "#�-3 %CBEB59A CD<A<@4FP D9L9A<S 6 CDBH9EE<BA4?PAB= EH9D9, <ECB?P;GS 
F9BD9F<K9E><9 BEAB6O < ABD@4F<6AGR 54;G EFDB<F9?PEF64, EFDB<F9?PAB= <A8G-
EFD<< < :<?<MAB->B@@GA4?PAB7B IB;S=EF64; 
- "#�-4 %CBEB59A <ECB?P;B64FP 6 CDBH9EE<BA4?PAB= 89SF9?PABEF< D4ECBDS8<-
F9?PAGR < CDB9>FAGR 8B>G@9AF4J<R, 4 F4>:9 ABD@4F<6AO9 CD46B6O9 4>FO 6 B5-
?4EF< EFDB<F9?PEF64, EFDB<F9?PAB= <A8GEFD<< < :<?<MAB->B@@GA4?PAB7B IB;S=-
EF64; 
- "#�-6 %CBEB59A GK4EF6B64FP 6 CDB9>F<DB64A<< B5N9>FB6 EFDB<F9?PEF64 < :<-
?<MAB->B@@GA4?PAB7B IB;S=EF64, 6 CB87BFB6>9 D4EK9FAB7B < F9IA<>B-
Q>BAB@<K9E>B7B B5BEAB64A<= <I CDB9>FB6, GK4EF6B64FP 6 CB87BFB6>9 CDB9>FAB= 
8B>G@9AF4J<<, 6 FB@ K<E?9 E <ECB?P;B64A<9@ ED98EF6 46FB@4F<;<DB64AAB7B CDB-
9>F<DB64A<S < 6OK<E?<F9?PAOI CDB7D4@@AOI >B@C?9>EB6; 
- #�-6 %CBEB59A CDB6B8<FP ?45BD4FBDAO9 <ECOF4A<S, EC9J<4?PAO9 CD<>?48AO9 
<EE?98B64A<S CB <;GK9A<R @4F9D<4?B6 < 69M9EF6 EFDG>FGDO, BEAB64A<S < B>DG-
:9A<S B5N9>F4 7D48BEFDB<F9?PAB= 89SF9?PABEF<; 
- #�-8 %CBEB59A D4;D454FO64FP < BHBD@?SFP CDB9>FAO9 D9L9A<S CB B5N9>F4@ 
7D48BEFDB<F9?PAB= 89SF9?PABEF<. 

 

�O59D<F9  CD46<?PAO= BF69F 

ЧFB F4>B9 ;6G>? 

Q?9>FDB@47A<FAO9 6B?AO 6 6B;8GLAB= ED989; 
6B?AB6B9 86<:9A<9 GCDG7B= ED98O; 
BMGM9A<9, 6BECD<A<@49@B9 GIB@ K9?B69>4 CD< 6B;89=EF6<< ;6G>B6OI 6B?A; 
+-FB?P>B CGA>FO 2 < 3. 
  

К4><9 6<8O ;6G>B6 EGM9EF6GRF? 
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CB?9;AO9, LG@O, @G;O>4?PAO9; 
+6B;8GLAO9. EFDG>FGDAO9, G84DAO9; 
<AEFDG@9AF4?PAO9, @9I4A<K9E><9; 
@9I4A<K9E><9, Q?9>FD<K9E><9, G84DAO9. 
 

ЧFB @B:9F 5OFP C9D984RM9= ED98B= 6B?AB6OI >B?954A<=? 

+?R5B9 69M9EF6B-74;, :<8>BEFP, F69D8B9 F9?B; 
FB?P>B 6B;8GI; 
FB?P>B 74;O < :<8>BEF<; 
FB?P>B 74;O < F69D8O9 F9?4. 
 

К4><@< CGFS@< CBC484RF ;6G>< 6 <;B?<DG9@B9 CB@9M9A<9? 

6B;8GLAO@, G84DAO@; 
6B;8GLAO@ < EFDG>FGDAO@; 
G84DAO@ < EFDG>FGDAO@; 
+CDS@O@ < >BE69AAO@. 
 

�6G>< >4>B7B GDB6AS 846?9A<S CD< >D4F>B6D9@9AAB@ 6B;89=EF6<< B>4;O-
64RF A4 GIB K9?B69>4 6D9@9AAB9 GIG8L9A<9 BEFDBFO 6BECD<SF<S? 

65 �5 (�); 
90 �5 (�); 
+100 �5 (�); 
120 �5 ��). 
 

�46<E<F ?< E>BDBEFP D4ECDBEFD4A9A<S ;6G>B6OI 6B?A BF 846?9A<S < F9@C9-
D4FGDO 74;4 (:<8>BEF<)? 

A9 ;46<E<F; 
+;46<E<F; 
;46<E<F BF 846?9A<S; 
;46<E<F BF F9@C9D4FGDO. 
 

!  G69?<K9A<9@ F9@C9D4FGDO 6B;8GI4 CD< ABD@4?PAB@ 4F@BEH9DAB@ 846?9-
A<< E>BDBEFP D4ECDBEFD4A9A<S 6B?A ... 
G@9APL49FES; 
+G69?<K<649FES; 
A9 <;@9AS9FES; 
G@9APL49FES, AB @4?B. 
 

ЧFB F4>B9 CBC9D9KAO9 6B?AO? 

6B?AO, 6 >BFBDOI >B?954A<S K4EF<J CDB<EIB8SF 68B?P D4ECDBEFD4A9A<S 6B?A; 
+6B?AO, 6 >BFBDOI >B?954A<S K4EF<J CDB<EIB8SF CBC9D9> 86<:9A<S 6B?A; 
6B?AO, 6 >BFBDOI >B?954A<S K4EF<J CDB<EIB8SF 68B?P HDBAF4; 
 6B?AO, 6 >BFBDOI >B?954A<S K4EF<J CDB<EIB8SF CBC9D9> HDBAF4. 
 

ЧFB F4>B9 ;4@>AGFB9 ;6G>B6B9 CB?9? 



 11 

K4EFP CDBEFD4AEF64, B7D4A<K9AAB7B E FD9I EFBDBA B7D4:84RM<@< Q>D4A4@<; 
K4EFP CDBEFD4AEF64 6 6<89 EH9DO, BF>DOFB= 6 A4CD46?9A<< D4ECDBEFD4A9A<S 
;6G>B6OI 6B?A; 
+K4EFP CDBEFD4AEF64, B7D4A<K9AAB7B EB 6E9I EFBDBA Q>D4A4@<; 
K4EFP CDBEFD4AEF64, HB>GE<DGRM97B ;6G>B6O9 6B?AO 6 B8AB= FBK>9. 
 

 

К4><9 ;6G>< A4;O64RF LG@B@? 

E?GK4=AO9, A9 <@9RM<9 CD46<?PAGR HBD@G ;6G>B6O9 6B?AB6O9 >B?954A<S; 
E?GK4=AO9, <@9RM<9 I4BF<K9E>B9 <;@9A9A<9 4@C?<FG8O < K4EFBFO; 
FB :9, <@9RM<9 CBEFBSAAB9 <;@9A9A<9 <AF9AE<6ABEF<, @BMABEF< < 7DB@>BEF< 

+6E9 ;6G><, C9D9K<E?9AAO9 6 CGA>F4I. 
 

ЧFB CD98EF46?S9F EB5B= D969D59D4J<S? 

CDBJ9EE ;4FGI4A<S ;6G>B6OI >B?954A<= 6 E6B5B8AB@ ;6G>B6B@ CB?9; 
+CDBJ9EE CBEF9C9AAB7B ;4FGI4A<S 6B?A 6 ;4@>AGFB@ ;6G>B6B@ CB?9 CBE?9 CD9-
>D4M9A<S ;6GK4A<S <EFBKA<>4 ;6G>4; 
CDBJ9EE ;4FGI4A<S ;6G>B6OI 6B?A 6 ;4@>AGFB@ ;6G>B6B@ CB?9; 
CDBJ9EE GE<?9A<S GDB6AS ;6G>B6B7B 846?9A<S CBE?9 6>?RK9A<S <EFBKA<>4 ;6G-
>4. 
 

�F K97B ;46<E<F E>BDBEFP D4ECDBEFD4A9A<S ;6G>B6OI 6B?A 6 F69D8OI F9?4I? 

+BF H<;<K9E><I E6B=EF6 @4F9D<4?4 < D4;@9DB6 F9?4; 
BF I<@<K9E><I E6B=EF6 @4F9D<4?4 < BF C?BFABEF<; 
BF @B?9>G?SDAB= CD<DB8O F9?4; 
BF >D<EF4??<K9E>B= EFDG>FGDO @4F9D<4?4. 
 

ЧFB F4>B9 Q>6<64?9AFA4S C?BM48P ;6G>BCB7?BM9A<S? 

K4EFP C?BM48< CB@9M9A<S, CB7?BM4RM4S ;6G>< BCD989?9AAB= K4EFBFO; 
+K4EFP C?BM48< 84AAB= CB69DIABEF<, CB?ABEFPR CB7?BM4RM9= ;6G><; 
K4EFP C?BM48< CB@9M9A<S ;4 6OK9FB@ C?BM48< BFD4:4RM<I Q>D4AB6; 
C?BM48P 6E9I ;6G>BCB7?BM4RM<I @4F9D<4?B6. 
 

К4><I ;6G>B6 CB >?4EE<H<>4J<< GDB6AS 846?9A<S < K4EFBFO A9 EGM9EF6G9F? 

A<;>BK4EFBFAO9, A<:9 300 �J; 
ED98A9K4EFBFAO9, BF 300 8B 800 �J; 
6OEB>BK4EFBFAO9, E6OL9 800 �J; 
+G?PFD46OEB>BK4EFBFAO9, E6OL9 3000 �J. 
 

К4><9 6<8O LG@B6 BFABESFES > >B@C?9>EAO@ <EFBKA<>4@ ;6G>4? 

;6G> BF5B=AB7B @B?BF>4; 
+FD4AECBDFAO9 CBFB><; 
6OFS:AO9 BF69DEF<S E<EF9@ 69AF<?SJ<<; 
CDB@OL?9AAO9 GEF4AB6><. 
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ЧFB F4>B9 6D9@S D969D59D4J<<? 

6D9@S ;4FGI4A<S ;6G>B6OI >B?954A<=; 
6D9@S G@9APL9A<S GDB6AS ;6G>B6B7B 846?9A<S 8B AG?S; 
6D9@S G@9APL9A<S 7DB@>BEF< ;6G>4 A4 60 % 

+6D9@S, 6 F9K9A<9 >BFBDB7B GDB69AP ;6G>B6B7B 846?9A<S EC4849F A4 60 �5. 
 

К4>GR 69?<K<AG <@99F E>BDBEFP ;6G>4 6 6B;8GI9 CD< F9@C9D4FGD9 20° ! < 
ABD@4?PAB@ 4F@BEH9DAB@ 846?9A<< 1013,25 7�4 (79>FBC4E>4?P) <?< 760 
@@.DF.EF.? 

+340 @/E9>; 
 330 @/E9>; 
 300 @/E9>; 
 300 >@/E9>. 
 

К4><9 CB@9M9A<S A4;O64RF «7G?><@<»? 

E @4?B= E>BDBEFPR D4ECDBEFD4A9A<S ;6G>B6OI 6B?A; 
+E @4?O@ 6D9@9A9@ D969D59D4J<<; 
E 5B?PL<@ 6D9@9A9@ D969D59D4J<<; 
E 5B?PLB= E>BDBEFPR D4ECDBEFD4A9A<S ;6G>B6OI 6B?A. 
 

К4><I LG@B6 CB >?4EE<H<>4J<< 6D9@9AAOI I4D4>F9D<EF<> A9 EGM9EF6G9F? 

CBEFBSAAO9 (' /; 

A9CBEFBSAAO9 >B?95?RM<9ES < CD9DO6<EFO9; 
+A9CBEFBSAAO9 6<5D<DGRM<9; 
A9CBEFBSAAO9 <@CG?PEAO9. 
 

К4> HBD@G?<DG9FES «;4>BA @4EEO»? 

CD< G86B9A<< @4EEO >BAEFDG>J<< ;6G>B<;B?SJ<S 6B;D4EF49F A4 385: 
CD< G86B9A<< K4EFBFO >B?954A<= >BAEFDG>J<< ;6G>B<;B?SJ<S 6B;D4EF49F A4 3 
�5; 
CD< G86B9A<< @4EEO >BAEFDG>J<< < K4EFBFO >B?954A<= ;6G>B<;B?SJ<S 6B;D4E-
F49F A4 3 �5; 
+CD< G86B9A<< @4EEO >BAEFDG>J<< < K4EFBFO >B?954A<= ;6G>B<;B?SJ<S 6B;-
D4EF49F A4 6 �5. 
 

ЧFB CD98EF46?S9F EB5B= 4>GEF<K9E>4S E<EF9@4? 

@<>DBHBA, CD<9@A<>, 4>GEF<K9E><9 ;6G>B6O9 >B?BA><: 
+<EFBKA<> ;6G>4, C9D984RMGR ED98G, CD<9@A<>; 
@<>DBHBA, GE<?<F9?P, GIB K9?B69>4: 
<EFBKA<> 6B?A, 6B;8GI, <;@9D<F9?PAB9 GEFDB=EF6B. 
 

ЧFB A4;O649FES HDBAFB@ ;6G>B6B= 6B?AO? 

+6BB5D4:49@4S CB69DIABEFP, CDBIB8SM4S K9D9; K4EF<JO, EB69DL4RM<9 >B?9-
54A<S 6 B8AB= H4;9; 
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C?BE>BEFP, CDBIB8SM4S 68B?P ABD@4?< > A4CD46?9A<R D4ECDBEFD4A9A<S 6B?-
AO; 
6BB5D4:49@4S CB69DIABEFP, CDBIB8SM4S C4D4??9?PAB 7D95AR 6B?AO; 
C?BE>BEFP, CDBIB8SM4S C9D98 ;BAB= E:4F<S CDB8B?PAB= 6B?AO. 
 

ЧFB F4>B9 «J<?<A8D<K9E><9 6B?AO»? 

6B?AO, <@9RM<9 HDBAF 6 6<89 C?BE>BEF<, C9DC9A8<>G?SDAB= A4CD46?9A<R 

D4ECDBEFD4A9A<S; 
6B?AO, E HDBAFB@ 6 6<89 J<?<A8D4 CBEFBSAAB7B D48<GE4; 
+6B?AO, <@9RM<9 HDBAF 6 6<89 6 6<89 5B>B6B= CB69DIABEF< J<?<A8D4 6B;D4E-
F4RM97B D48<GE4; 
 6B?AO, D4ECDBEFD4ASRM<9ES 6AGFD< J<?<A8D<K9E>B= CB69DIABEF<. 
 

ЧFB A4;O649FES 8?<AB= 6B?AO? 

+D4EEFBSA<9 @9:8G 86G@S FBK>4@< 6B?AO, A4IB8SM<@<ES 6 B8<A4>B6B= H4;9; 
D4EEFBSA<9 @9:8G 86G@S FBK>4@<, <;@9D9AAB9 CB HDBAFG ;6G>B6B= 6B?AO; 
D4EEFBSA<9 @9:8G 86G@S FBK>4@<, <;@9D9AAB9 CBC9D9> HDBAF4 6B?AO; 
D4EEFBSA<9 @9:8G 86G@S FBK>4@<, <;@9D9AAB9 BF <EFBKA<>4 8B CD<9@A<>4 
;6G>B6B= 6B?AO. 
 

�B >4>B= HBD@G?9 BCD989?S9FES E>BDBEFP D4ECDBEFD4A9A<S ;6G>B6OI 6B?A? 

E>BDBEFP D46A4 CDB<;6989A<R 8?<AO 6B?AO A4 6D9@S D4ECDBEFD4A9A<S; 
E>BDBEFP D46A4 BFABL9A<R 8?<AO 6B?AO >B 6D9@9A< D4ECDBEFD4A9A<S; 
E>BDBEFP D46A4 BFABL9A<R 8?<AO 6B?AO > K4EFBF9 >B?954A<=; 
+E>BDBEFP D46A4 K4EFBF9 >B?954A<= CB@AB:9AAB= A4 8?<AG 6B?AO. 
 

ЧFB A4;O649FES @BMABEFPR ;6G>4? 

+>B?<K9EF6B ;6G>B6B= QA9D7<<, <;?GK49@B9 6 98<A<JG 6D9@9A< 6 64FF4I; 
C?BFABEFP CBFB>4 ;6G>B6B= QA9D7<<, CD<IB8SM9=ES A4 98<A<JG C?BM48<; 
E<?G, 6B;89=EF6GRMGR A4 98<A<JG C?BM48<; 
>B?<K9EF6B ;6G>B6B= QA9D7<<, 6B;89=EF6GRM9= A4 98<A<JG C?BM48< 6 �5. 
 

ЧFB CD98EF46?S9F EB5B= «GDB69AP ;6G>B6B7B 846?9A<S»? 

BFABL9A<9 CBDB7B6B7B GDB6AS ;6G>B6B7B 846?9A<S > @4>E<@4?PAB@G; 
BFABL9A<9 CBDB7B6B7B GDB6AS ;6G>B6B7B 846?9A<S > @<A<@4?PAB@G; 
+BFABL9A<9 H4>F<K9E>B7B 846?9A<S ;6G>4 > CBDB7B6B@G GDB6AR 846?9A<S: 
BFABL9A<9 @<A<@4?PAB7B GDB6AS ;6G>B6B7B 846?9A<S > @4>E<@4?PAB@G. 
 

ЧFB F4>B9 «7D4A<KA4S K4EFBF4»? 

+K4EFBF4 ;6G>4, A4K<A4S E >BFBDB= 6B;A<>49F 6B?AB6B9 EB6C489A<9 <;7<5AOI 
>B?954A<= >BAEFDG>J<<»; 
K4EFBF4 ;6G>4, A4K<A4S E >BFBDB= CDBC4849F <;7<5AB9 >B?954A<9 >BAEFDG>J<<; 
K4EFBF4 ;6G>4 A4 6AGFD9AA9= 7D4A<J9 B7D4:84RM9= >BAEFDG>J<<; 
K4EFBF4 ;6G>4 A4 6A9LA9= 7D4A<J9 B7D4:84RM9= >BAEFDG>J<<. 
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ЧFB F4>B9 «7DB@>BEFP ;6G>4»? 

+69?<K<A4 E?GIB6B7B BMGM9A<S GI4 K9?B69>4, ;46<ESM4S BF <AF9AE<6ABEF< 
;6G>4 < 97B K4EFBFO; 
FB :9, ;46<ESM4S BF <AF9AE<6ABEF< < 846?9A<S ;6G>4; 
69?<K<A4 E?GIB6B7B BMGM9A<S, ;46<ESM4S BF ;6G>B6B7B 846?9A<S < K4EFBFO; 
69?<K<A4 E?GIB6B7B BMGM9A<S, ;46<ESM4S BF <@C984AE4. 
 

ЧFB A4;O649FES «4>GEF<K9E><@ <@C984AEB@»? 

4>GEF<K9E><9 E6B=EF64 ED98O, 6OD4:4RM<9ES CDB<;6989A<9@ @BMABEF< ;6G>4 
A4 E>BDBEFP; 
4>GEF<K9E><9 E6B=EF64 ED98O, ;46<ESM9= BF C?BFABEF< ;6G>B6B7B CBFB>4; 
4>GEF<K9E><= >BQHH<J<9AF CDB<;6989A<S E<?O ;6G>4 A4 E>BDBEFP; 
+4>GEF<K9E>B9 EBCDBF<6?9A<9 ED98O 6 6<89 CDB<;6989A<S C?BFABEF< ED98O A4 
E>BDBEFP D4ECDBEFD4A9A<S ;6G>4 6 QFB= ED989. 
 

 
 

�9FB8<>4 CDB6989A<S >BAFDB?S CB CDB69D>9 54;B6OI ;A4A<= CB 8<EJ<C?<A9 
�4D4@9FDO @9FB8<>< 

�B?<K9EF6B BJ9AB> '9FOD9 
!4;64A<S BJ9AB> -5 54??B6 E6OL9 90% - BF?<KAB 

-4 54??4 70%-89%  IBDBLB; 
-3 54??4 40%-69%  G8B6?9F6BD<F9?PAB; 
-2 54??4  0%-39% A9G8B6?9F6BD<F9?P-
AB; 

#BDB7< BJ9AB> %@.>D<F9D<< BJ9AB> 
#D989? 8?<F9?PABEF< 6E97B >BAFDB?S 45@<AGF 
#D989? 8?<F9?PABEF< BF69F4 A4 >4:8O= 6BCDBE !9 GEF4A46?<649FES 
#BE?98B64F9?PABEFP 6O5BD4 D4;89?B6 #BE?98B64F9?PA4S 
#BE?98B64F9?PABEFP 6O5BD>< 6BCDBEB6 <; >4:8B7B 
D4;89?4 

%?GK4=A4S 

#D98?4749@B9 >B?<K9EF6B 6BCDBEB6 <; B8AB7B >BA-
FDB?<DG9@B7B D4;89?4 

30 

 

КD<F9D<< BJ9A><: 
- 10 54??B6  6OEF46?S9FES EFG89AFG, >BFBDO= CD46<?PAB 6OCB?AS9F   25-30 

F9EFB6OI ;484A<=; >BFBDO= ECBEB59A <ECB?P;B64FP BEAB6AO9 ;4>BAO 9EF9EF69A-
ABA4GKAOI 8<EJ<C?<A 6 CDBH9EE<BA4?PAB= 89SF9?PABEF<, CD<@9ASFP @9FB8O @4-
F9@4F<K9E>B7B 4A4?<;4 < @4F9@4F<K9E>B7B @B89?<DB64A<S, F9BD9F<K9E>B7B < Q>E-
C9D<@9AF4?PAB7B <EE?98B64A<S; ECBEB59A CD<6?9>4FP 8?S D9L9A<S CBEF46?9AAOI 
;484K EBBF69FEF6GRM<= H<;<>B-@4F9@4F<K9E><= 4CC4D4F  

- 8 54??4 6OEF46?S9FES EFG89AFG, 9E?< CD46<?PAB D9L9AB 20-24 F9EFB6OI ;4-
84A<=; 

- 6 54??4 6OEF46?S9FES EFG89AFG, 9E?< CD46<?PAB D9L9AB 15-19 F9EFB6OI ;4-
84A<=. 
!<:9 6 54??B6 BJ9A>4 EFG89AFG A9 6OEF46?S9FES 
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 4;89? 3.  «!FDB<F9?PA4S F9C?BH<;<>4» 

КBAFDB?<DG9@O9 >B@C9F9AJ<< (<?< <I K4EF<): 
- "#�-1 %CBEB59A D9L4FP ;484K< CDBH9EE<BA4?PAB= 89SF9?PABEF< A4 BEAB69 <E-
CB?P;B64A<S F9BD9F<K9E><I < CD4>F<K9E><I BEAB6 9EF9EF69AAOI < F9IA<K9E><I 
A4G>, 4 F4>:9 @4F9@4F<K9E>B7B 4CC4D4F4; 
- "#�-3 %CBEB59A CD<A<@4FP D9L9A<S 6 CDBH9EE<BA4?PAB= EH9D9, <ECB?P;GS 
F9BD9F<K9E><9 BEAB6O < ABD@4F<6AGR 54;G EFDB<F9?PEF64, EFDB<F9?PAB= <A8G-
EFD<< < :<?<MAB->B@@GA4?PAB7B IB;S=EF64; 
- "#�-4 %CBEB59A <ECB?P;B64FP 6 CDBH9EE<BA4?PAB= 89SF9?PABEF< D4ECBDS8<-
F9?PAGR < CDB9>FAGR 8B>G@9AF4J<R, 4 F4>:9 ABD@4F<6AO9 CD46B6O9 4>FO 6 B5-
?4EF< EFDB<F9?PEF64, EFDB<F9?PAB= <A8GEFD<< < :<?<MAB->B@@GA4?PAB7B IB;S=-
EF64; 
- "#�-6 %CBEB59A GK4EF6B64FP 6 CDB9>F<DB64A<< B5N9>FB6 EFDB<F9?PEF64 < :<-
?<MAB->B@@GA4?PAB7B IB;S=EF64, 6 CB87BFB6>9 D4EK9FAB7B < F9IA<>B-
Q>BAB@<K9E>B7B B5BEAB64A<= <I CDB9>FB6, GK4EF6B64FP 6 CB87BFB6>9 CDB9>FAB= 
8B>G@9AF4J<<, 6 FB@ K<E?9 E <ECB?P;B64A<9@ ED98EF6 46FB@4F<;<DB64AAB7B CDB-
9>F<DB64A<S < 6OK<E?<F9?PAOI CDB7D4@@AOI >B@C?9>EB6; 
- #�-6 %CBEB59A CDB6B8<FP ?45BD4FBDAO9 <ECOF4A<S, EC9J<4?PAO9 CD<>?48AO9 
<EE?98B64A<S CB <;GK9A<R @4F9D<4?B6 < 69M9EF6 EFDG>FGDO, BEAB64A<S < B>DG-
:9A<S B5N9>F4 7D48BEFDB<F9?PAB= 89SF9?PABEF<; 
- #�-8 %CBEB59A D4;D454FO64FP < BHBD@?SFP CDB9>FAO9 D9L9A<S CB B5N9>F4@ 
7D48BEFDB<F9?PAB= 89SF9?PABEF<. 
 

�O59D<F9 CD46<?PAO= BF69F: 
К?<@4FB@ A4;O649FES @AB7B?9FA<= D9:<@ ... 6 84AAB= @9EFABEF< 

   F9@C9D4FGDO, 6?4:ABEF< < 69FD4; 
   EB?A9KAB= D48<4J<< < 4?P598B CB8EF<?4RM9= CB69DIABEF<; 
+ CB7B8O; 
   CB6FBDS9@BEF< 69FD4 < BE48>B6. 
К4><@< BEAB6AO@< H4>FBD4@< BCD989?SRFES BEB59AABEF< >?<@4F4? 

   A4>?BAB@ ;9@AB= CB69DIABEF< > EB?A9KAO@ ?GK4@; 
+ EB?A9KAB= D48<4J<9=, J<D>G?SJ<9= 6B;8GLAOI @4EE < I4D4>F9DB@ 

   CB8EF<?4RM9= CB69DIABEF<; 
   5?<;BEFPR > @BDE>B@G CB59D9:PR; 
   A4CD46?9A<9@ 7BECB8EF6GRM<I 69FDB6. 
�F K97B 5B?PL9 6E97B ;46<E<F >?<@4F BF89?PAB7B D97<BA4? 

   BF ID95FB6, 6B;6OL9AABEF9=, >BF?B6<A; 
   A4?<K<S EA974 < ?P84, EF9C9A< ;47DS;A9AABEF< 4F@BEH9DO; 
+ L<DBFO < 6OEBFO @9EFABEF<, D4EF<F9?PAB7B CB>DB64; 
   EB?A9KAB= D48<4J<<, >B?<K9EF64 BE48>B6, A4CD46?9A<S 69FDB6. 
К?<@4FB?B7<9= A4;O649FES A4G>4 <;GK4RM4S:  

+ 6BCDBEO B5D4;B64A<S, BC<E4A<S >?<@4F4, 6?<SA<9 97B A4 K9?B69>4; 
   4F@BEH9DG �9@?< < CDB<EIB8SM<9 6 A9= H<;<K9E><9 < I<@<K9E><9 CDBJ9EEO; 
   CB69DIABEFP �9@?<, D9?P9H, CB8EF<?4RM<9 E?B< 69M9EF64; 
   EFDB9A<9, CDB<EIB:89A<9 < D4;6<F<9 ;9@AB= CB69DIABEF<. 
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К4><9 EGM9EF6GRF 6<8O F9C?BC9D984K<? 

+ >BA69>J<S, >BA8G>J<S , <;?GK9A<9; 
   >BA69>J<S, <;?GK9A<9, D48<4J<S; 
   >BA8G>J<S, <;?GK9A<9, D48<4J<S; 
   >BA69>J<S, <EC4D9A<9, <;?GK9A<9. 
ЧFB A9B5IB8<@B CD< C?4A<DB6>9 < ;4EFDB=>9 ;84A<= 6 D4=BA4I E 5B?PL<@ 
EA97BC9D9ABEB@? 

   GEFDB=EF6B EA97B;4M<FAB7B HDBAF4, <ECB?P;B64A<9 4QDB8<A4@<K9E><I E6B=EF6 
;84A<=; 
   D4ECB?B:9A<9 ;84A<= C4D4??9?PAB 7BECB8EF6GRM9@G A4CD46?9A<R 69FDB6; 
   FB :9 C9DC9A8<>G?SDAB 7BECB8EF6GRM9@G A4CD46?9A<R 69FDB6; 
 + CGA>FO 1 < 2 EB6@9EFAB. 
�F K97B ;46<E<F F9C?BCDB6B8ABEFP EFDB<F9?PAOI @4F9D<4?B6? 

   BF 6?4:ABEF<, B5N9@AB= @4EEO < CD<DB8O @4F9D<4?B6; 
   BF I<@<K9E>B7B EBEF464 < CD<DB8O @4F9D<4?B6; 
   BF F9@C9D4FGDO A4DG:AB7B 6B;8GI4; 
+ BF CGA>FB6 25 < 26 6@9EF9 6;SFOI. 
�7D4:84RM<9 >BAEFDG>J<< E B5N9@AO@ 69EB@ 60-250 >7/@3 CD< D=l,5-4 BF-
ABESFES: 
    > BEB5B ?97><@;  
+  > ?97><@; 
    >BAEFDG>J<S@ ED98A9= @4EE<6ABEF<; 
    > @4EE<6AO@. 
� :<?OI CB@9M9A<SI ABD@4F<6A4S BFABE<F9?PA4S 6?4:ABEFP 6B;8GI4 CD<-
A<@49FES D46AB=: 
   

   50%;                                                          60%; 

+ 55%;                                                          70%.    

 

"9C?B64S <A9DJ<S B7D4:84RM9= >BAEFDG>J<< G69?<K<FES, 9E?< F9C?B<;B-
?SJ<BAAO= E?B= D4ECB?B:<FP:  

    G 6AGFD9AA9= CB69DIABEF<; 
 + G A4DG:AB= CB69DIABEF<; 
    6 E9D98<A9 >BAEFDG>J<<; 
    E B5B<I EFBDBA >BAEFDG>J<<. 
ЧFB <7D49F BCD989?SRMGR DB?P 6 >?<@4F<K9E>B= F<CB?B7<< ;84A<=? 

  CD<9@O C?4A<DB6>< CB@9M9A<= < <I BD<9AF4J<S CB EFBDBA4@ E69F4; 
  BD74A<;4J<S CDB69FD<64A<S < ;4M<F4 BF 69FD4; 
  A4DG:AO9 B7D4:84RM<9 >BAEFDG>J<< < <A:9A9DAB9 B5BDG8B64A<9; 
+ 6E9 C9D9K<E?9AAB9 6 CGA>F4I 1-3. 

�F K97B A4<5B?99 6E97B ;46<E<F >?<@4F @9EFABEF<? 

   BF BD<9AF4J<< ;84A<= < EBBDG:9A<=, A4>?BA4 D9?P9H4, A4CD46?9A<S 7BECB8-

EF6GRM<I 69FDB6; 
+ BF EB?A9KAB= D48<4J<<, F9@C9D4FGDO A4DG:AB7B 6B;8GI4, 6?4:ABEF<, 69FD4, 
D9?P9H4, I4D4>F9D4 CB69DIABEF< CBK6O; 
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   BF ;9?9AOI A4E4:89A<=, 6B8AOI CB69DIABEF9=, EA9:AB7B CB>DB64; 
   BF E@9AO 6D9@9A 7B84, CBEFBSAAB7B EA9:AB7B CB>DB64, CD9B5?484RM97B 
A4CD46?9A<S 69FDB6. 

!GDB6BEFP <?< @S7>BEFP ;<@O CB?A99 6E97B 6OD4:49FES: 
+ ;A4K9A<9@ 7D48GEB-EGFB> BFBC<F9?PAB7B C9D<B84; 
   8?<F9?PABEFPR BFBC?9A<S ;84A<=; 
   8?<F9?PABEFPR EA9:AB7B CB>DB64; 
   45EB?RFAB= @<A<@4?PAB= F9@C9D4FGDB= A4DG:AB7B 6B;8GI4. 
�D< CDB9>F<DB64A<< 6 GE?B6<SI IB?B8AB7B >?<@4F4 A9B5IB8<@4 ;4M<F4 BF: 
   69FD4, ?P84, C9D9C48B6 F9@C9D4FGD; 
+ 69FD4, IB?B84, EA9:AOI ;4ABEB6, EA97B6B= A47DG;><; 
   EA974, ?P84, BFD<J4F9?PAOI F9@C9D4FGD; 
   EA97BC48B6, C9D9@9AO 69FDB6, C489A<S F9@C9D4FGD. 
�D< CDB9>F<DB64A<< 6 :4D>B@ 6?4:AB@ >?<@4F9 A9B5IB8<@4 ;4M<F4 BF: 
   E<?PAB7B 69FD4, ?<6A96OI 8B:89=, C9D97D964 CB@9M9A<=; 
   C9D9@9AO 69FDB6, 6?4:ABEF< 6B;8GI4, :4DO; 
+ <AEB?SJ<<, 8B:8S, :4DO, 6?4:ABEF<; 
   69FD4, 6?47<, C9D9BI?4:89A<S ABKPR. 
К BEB5O@ GE?B6<S@ D4=BAB6 >D4=A97B E969D4 BFABESFES: 
   CDB8B?:<F9?PAO= ;<@A<= C9D<B8, >BDBF>B9 ?9FB, E<?PAO9 69FDO; 
   69KAB@9D;?B9 EBEFBSA<9 7DGAFB6 6OEB>4S BFABE<F9?PA4S 6?4:ABEFP 6B;8GI4 G 
CB59D9:PS @BD9= <            B>94AB6;   
   8?<F9?PAO= CB?SDAO= 89AP < ABKP, E<?PAO9 CDB8B?:<F9?PAO9 @9F9?<; 
 + 6E9 C9D9K<E?9AAB9 6 CGA>F4I 1-3. 

�D< CDB9>F<DB64A<< 6 :4D>B@ EGIB@ >?<@4F9 A9B5IB8<@4 ;4M<F4 BF: 
   :4DO, C9D9C48B6 F9@C9D4FGD, EGIB6996; 
+ <AEB?SJ<<, C9E>4, CO?<, 69FD4, EGIBEF<; 
   C9D97D964, C9D9BI?4:89A<S ABKPR, CO?PAOI 5GDP; 
   ?<6A96OI 8B:89=, CO?PAOI 5GDP, ;4EGI<, E<?PAOI 69FDB6. 
�FABE<F9?PA4S 6?4:ABEFP 6B;8GI4 6 CB@9M9A<< G69?<K<649FES: 
   CD< CB6OL9A<< F9@C9D4FGDO 6B;8GI4; 
   CD< 0° %; 
+ CD< CBA<:9A<< F9@C9D4FGDO 6B;8GI4; 
   CD< 100° %. 
ЧFB A4;O649FES 45EB?RFAB= 6?4:ABEFPR 6B;8GI4? 

   >B?<K9EF6B 6B8O 6 ?<FD4I 6 1 @ 6B;8GI4; 
   >B?<K9EF6B 6B8O 6 @<??<7D4@@4I 6 1 MJ 6B;8GI4; 
+ >B?<K9EF6B 6B8O 6 7D4@@4I 6 1 @3 6B;8GI4; 
   >B?<K9EF6B 6B8O 6 ><?B7D4@@4I 6 1 @ 6B;8GI4. 
�?4:AB9 EBEFBSA<9 B7D4:84RM9= >BAEFDG>J<< 6?<S9F A4: 
   8B?7B69KABEFP; 
   CDBKABEFP; 
   6A9LA<= 6<8; 
+ A4 6E9 CGA>FO E 1-3. 

К?<@4F<K9E><@< Q?9@9AF4@< A9 S6?SRFES: 
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846?9A<9 
F9@C9D4FGD4 
6?4:ABEFP 
+69F9D 

�D< A4?<K<< <AEB?SJ<< G:9 6B;@B:9A C9D97D96 CB@9M9A<= CD< F9@C9D4-
FGD9 6B;8GI4  
5B?99  210% 

 5B?99  230% 

5B?99  240% 

+ 5B?99  220% 

�O;O649F @9I4A<K9E><9 D4;DGL9A<S 69F9D EB E>BDBEFPR 

12 @/E  
 13 @/E  
 14 @/E 
+15@/E 

�B7B84 CB 69?<K<A9 >?<@4F<K9E><I I4D4>F9D<EF<> t < v 89?<FES A4  
 7 >?4EEB6 
 4 >?4EE4  
 6 >?4EEB6 
 +5 >?4EEB6 

 9:<@ Q>EC?G4F4J<< ;84A<= 8B?:9A EBBF69FEF6B64FP CB7B89. #EF4AB6?9AB  
D9:<@B6 CB7B8O:  

+ 4 

 6 

 2 

 7 

К4>B= D9:<@ CD<@9AS9FES CD< >B@HBDFAB= CB7B89. �84A<9 ;4M<M9AB BF 
!B?AJ4, AB D4E>DOFB 6B 6A9LARR ED98G < CD4>F<K9E>< A9 A9E9F >?<@4FB-
;4M<FAB= HGA>J<<. �9?4F9?PAO 54?>BAO, ?B8:<<, 69D4A8O 

 BF>DOFO=  
+ CB?GBF>DOFO= 

 ;4>DOFO=   
 <;B?<DB64AAO= 

�9D9@9M9A<9 6B;8GI4, 6B;A<>4RM99 6E?98EF6<9 A9D46AB@9DAB7B D4ECD989-
?9A<S 4F@BEH9DAB7B 846?9A<S CB ;9@AB= CB69DIABEF<, B5GE?B6?9AAB9 A9-
D46AB@9DAO@ A47D96B@ CB8EF<?4RM9= CB69DIABEF<  

 +69F9D 
 @GEEBAO 

 CB?SDAO9 6B;8GLAO9 F9K9A<S 
 F4=HGAO 

ЧFB CB>4;O649F FBK>4 DBEO? 

 +&9@C9D4FGDG CD< >BFBDB= 6B8SAB= C4D EF4AB6<FES A4EOM9AAO@ 

 '<E?9AAB9 ;A4K9A<9 BFABE<F9?PAB= 6?4:ABEF< 

 &9@C9D4FGDG CD< >BFBDB= ><C<F 6B84 
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 &9@C9D4FGDG CD< >BFBDB= 6B84 A4IB8<FES B8AB6D9@9AAB 6 FD9I 47D974FAOI 
EBEFBSA<SI 

�AB7B?9FA<= D9:<@ CB7B8O A4;O649FES  
+>?<@4FB@ 

 @<>DB>?<@4FB@ 

 6?4:ABEFPR 

 F9@C9D4FGDB= 
К?<@4F, BCD989?S9@O= H4>FBD4@<, 89=EF6GRM<@< A4 @4?OI D4EEFBSA<SI, 
A4;O649FES: 

 +@<>DB>?<@4FB@ 

 >?<@4FB@ 

 4?P598B 
 6?4:ABEFPR  

ЭFB HBD@G?4 ...... М%%М�%��� ttA −=      , 

789 
... М�%t  – ED98A9@9ESKA4S F9@C9D4FGD4 A4<5B?99 :4D>B7B @9ESJ4 7B84; 

... М%%t  – ED98A9@9ESKA4S F9@C9D4FGD4 A4<5B?99 IB?B8AB7B @9ESJ4 7B84,  8?S 
BCD989?9A<S: 

�B8B6B= @47A<FG8O >B?954A<= ED98A9@9ESKAOI F9@C9D4FGD 4F@BEH9DO 

 +�B8B6B= 4@C?<FG8O >B?954A<= ED98A9@9ESKAOI F9@C9D4FGD 4F@BEH9DO 

 �B8B6B=  F9@C9D4FGDO >B?954A<= ED98A9@9ESKAOI F9@C9D4FGD 4F@BEH9DO 

 D4;A<JG ED98A9@9ESKAOI F9@C9D4FGD 4F@BEH9DO 

ЭFB HBD@G?4
dh

dT
Tgrad =    8?S BCD989?9A<S: 

F9@C9D4FGDAB7B 7D48<9AF4, D46AB7B G@9APL9A<R F9@C9D4FGDO A4 >4:8O9 
100 @ 6OEBFO A48 ;9@?9= A4 10 

+F9@C9D4FGDAB7B 7D48<9AF4, D46AB7B G@9APL9A<R F9@C9D4FGDO A4 >4:8O9 
100 @ 6OEBFO A48 ;9@?9= A4 100 

F9@C9D4FGDAB7B 7D48<9AF4, D46AB7B G@9APL9A<R F9@C9D4FGDO A4 >4:8O9 
1000 @ 6OEBFO A48 ;9@?9= A4 10 

F9@C9D4FGD4 A4 BCD989?9AAB= 6OEBF9 
#>4:<F9 HBD@G?G, BCD989?SRMGR BFABE<F9?PAGR 6?4:ABEFP 6B;8GI4 

  100=
�
9 % 

   +
i$

$ = 100% 

  
i$

$ = 100% 

 
i$

$

,

,




 = 100% 

ЭFB HBD@G?4 
2

2
v

kP


=


  8?S BCD989?9A<S: 

 �9FDB6B7B 846?9A<S 
+ E>BDBEFAB7B A4CBD4 
  846?9A<S  A4CBD4 6B;@GM9AAB7B CBFB>4 
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 846?9A<S 6B;8GI4 
�?S BCD989?9A<S A4CD46?9A<S 69FD4 <ECB?P;GRF @AB7B?9FA<9 84AAO9 CB 
E>BDBEF< < CB6FBDS9@BEF< 69FD4 < EFDBSF F4> A4;O649@O9  

+ DB;O 69FDB6 
 8<47D4@@O 

 5?4A>- EI9@O 

 7D4H<> CB6FBDS9@BEF< 69FD4 
�CF<@4?PA4S F9@C9D4FGD4 6AGFD9AA97B 6B;8GI4 CB@9M9A<=? 

 20º% - 22º% 

 +18º% - 20º% 

 22º% - 24º% 

 24º% - 26º% 

�CF<@4?PA4S BFABE<F9?PA4S 6?4:ABEFP 6B;8GI4 6 CB@9M9A<<? 

 50%-60% 

 30%-40% 

+40%-50% 

 60%-70% 

�CF<@4?PA4S F9@C9D4FGD4 CB69DIABEF< CB?4? 

 22º% - 24º% 

18º% - 20º% 

+ 20º% - 22º% 

 24º% - 26º% 

К4>B= 6<8 F9C?BC9D984K< <@99F @9EFB, >B784 F9?B A47D9649FES A4 EB?AJ9? 

 &9C?B64S D48<4J<S 
 &9C?BCDB6B8ABEFP 
 +&9C?B6O9 CBFB>< < F9C?B64S >BA69>J<S 
 )<@<K9E>4S D94>J<S 

� E?GK49 CB>DOFB7B BFD4:4RM<@ E?B9@ EB?AJ9;4M<FAB7B A4DG:AB7B 
EF9>?4 & 

+ #B>DOF<9 6AGFD<: F9C?B 8B?:AB 5OFP ;489D:4AB 6 CB@9M9A<< 

 #B>DOF<9 EA4DG:<: F9C?B 8B?:AB 5OFP ;489D:4AB 6 CB@9M9A<< 

 #B>DOF<9 6AGFD<: F9C?B A9 8B?:AB 8BCGE>4FPES 6 CB@9M9A<9 
 #B>DOF<9 EA4DG:<: F9C?B 8B?:AB CDBCGE>4FPES 6 CB@9M9A<9 

Ч9@ 6OL9 EBCDBF<6?9A<9 F9C?BC9D984K9 R >BAEFDG>J<<, F9@ & 

+ ?GKL9 99 F9C?B<;B?<DGRM4S ECBEB5ABEFP 
 IG:9 99 F9C?B<;B?<DGRM4S ECBEB5ABEFP 
 5B?PL9 F9C?B6B= QA9D7<< BA4 CDBCGE>49F 
 R A9 6?<S9F A4 F9C?B<;B?<DGRMGR ECBEB5ABEFP 

"9C?BA4>BC<F9?PA4S ECBEB5ABEFP EF9A 6OL9, 9E?< & 

 E?B= F9C?B<;B?SJ<< D4ECB?B:9A E 6A9LA9= EFBDBAO EF9AO 

+ E?B= F9C?B<;B?SJ<< D4ECB?B:9A E 6AGFD9AA9= EFBDBAO EF9AO 

 E?B= F9C?B<;B?SJ<< D4ECB?B:9A 6 ED98A9= K4EF< EF9AO 

 59;D4;?<KAB, 6 >4>B@ @9EF9 EF9AO D4ECB?B:9A E?B= F9C?B<;B?SJ<< 

�D< >4>B@ BEF9>?9A<< QA9D79F<K9E><= >BQHH<J<9AF CDBCGE>4A<S A<:9? 

 %F9>?B5?B>< 
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 &DB=AB9 BEF9>?9A<9 <; B5OKAB7B B>BAAB7B EF9>?4 
 �6B=AB9 BEF9>?9A<9 <; B5OKAB7B B>BAAB7B EF9>?4 
+ "8<A4DAB9 BEF9>?9A<9 <; B5OKAB7B B>BAAB7B EF9>?4 

�;@9A9A<9 8?<AO EFDB<F9?PAB7B Q?9@9AF4 CD< <;@9A9A<< F9@C9D4FGDO 
BCD989?S9FES EBBFABL9A<9@: Δl  =  l0 · αT · ΔΘ. �89EP l0 – C9D6BA4K4?PA4S 
8?<A4,  ΔΘ - D4;ABEFP F9@C9D4FGD. К4>4S 69?<K<A4 B5B;A4K9A4 E<@6B?B@ αT 

? 

 �BQHH<J<9AF F9@C9D4FGDAB7B D4EL<D9A<S 
 #?BFABEFP @4F9D<4?4 
+ '89?PA4S F9C?B9@>BEFP 
 '89?PAB9 EBCDBF<6?9A<9 

ЧFB BFABE<FES > CD9<@GM9EF64@ CBD<EFOI EFDB<F9?PAOI @4F9D<4?B6? 

 +)BDBL4S F9C?B;4M<F4 
 �4C<??SDAB9 6E4EO64A<9 
 �B8BCDBA<J49@BEFP 
  4?4S CDBKABEFP A4 E:4F<9 < D4EFS:9A<9 

К4>B= <; 6<8B6 C9D9K<E?9AAOI @4F9D<4?B6 B5?4849F @<A<@4?PAB= 
C4DBCDBA<J49@BEFPR? 

  9F4??O < C9ABEF9>?B  
 �B?B>A<EFO9 F9C?B<;B?SJ<BAAO9 @4F9D<4?O  
+ �<FG@AO= DG?BAAO= @4F9D<4?  
 %F9AB6B= ><DC<K 

�<47D4@@4  �?4;9D4 BEAB64A4 A4 & 

+ 7D4H<>9 D4ECD989?9A<S F9@C9D4FGD CB E9K9A<R >BAEFDG>J<< 

 7D4H<>9 D4ECD989?9A<S C?BFABEF< CB E9K9A<R >BAEFDG>J<< 

 7D4H<>9 D4ECD989?9A<S CDBKABEF< @4F9D<4?4 CB E9K9A<R 
>BAEFDG>J<< 

 7D4H<>9 D4ECD989?9A<S 6?4:ABEF< CB E9K9A<R >BAEFDG>J<< 

 

К4><9 6<8O CB7B8O D4;?<K4RF CB F9C?B6B@G 6B;89=EF6<R A4 K9?B69>4: 
   BK9AP IB?B8A4S -A<:9 0° %, CDBI?48A4S -BF 0° % 8B 15° %, :4D>4S -6OL9 15° %; 
   IB?B8A4S -A<:9 0° %, F9C?4S -BF 0° % 8B 20° %, :4D>4S -E6OL9 20° %; 
   CDBI?48A4S -BF 0° % 8B 15° %, F9C?4S -BF 15° % 8B 28° %, :4D>4S -E6OL9 28° %; 
+ BK9AP IB?B8A4S -A<:9 -12° %, IB?B8A4S -A<:9 8° %, CDBI?48A4S BF 8° % 8B 
   15° %, F9C?4S -BF 16° % 8B 28° %, :4D>4S -6OL9 28° %, BK9AP :4D>4S -6OL9 32° 
%. 
ЧFB S6?S9FES BCD989?SRM<@< H4>FBD4@< 6 HBD@<DB64A<< @<>DB>?<@4F4 
CB@9M9A<=? 

   B7D4:84RM<9 >BAEFDG>J<< ;84A<= < F9@C9D4FGD4 A4DG:AB7B 6B;8GI4; 
+ F9@C9D4FGD4, 6?4:ABEFP < CB86<:ABEFP 6AGFD9AA97B 6B;8GI4; 
   B7D4:84RM<9 >BAEFDG>J<< < <A:9A9DAB9 B5BDG8B64A<9; 
   <A:9A9DAB9 B5BDG8B64A<9 < CDB69FD<64A<9 CB@9M9A<=. 
�D< B5OKAOI GE?B6<SI 6 ECB>B=AB@ EBEFBSA<< K9?B69> F9DS9F F9C?B: 
   >BA69>J<9= -50 %, >BA8G>J<9= -30%, <EC4D9A<9@ -20%; 

   <;?GK9A<9@ -25%, >BA69>J<9= -50%, >BA8G>J<9= -25%; 
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+ <;?GK9A<9@ -50%, >BA69>J<9= -25%, <EC4D9A<9@ -25%;  

   <;?GK9A<9@ -25%, >BA69>J<9= -50%, <EC4D9A<9@ 25%. 
48. #D< CDB9>F<DB64A<< 6 G@9D9AAB@ >?<@4F9 A9B5IB8<@4 ;4M<F4 BF: 

   EA9:AOI ;4ABEB6, 69FD4, ;4EGI<, ?<6A9=; 
   EA97BC48B6, BFF9C9?9=, ;4EGI<, ?<6A96OI 8B:89=; 
   @9F9?9=, ?9FA9= :4DO, 69FD4, EA974; 
+ 8B:8S, EA974, ?9FA9= :4DO, ;<@A97B IB?B84. 
� GE?B6<SI CD9B5?484RM97B A4CD46?9A<S 69FD4 A4<@9APL99 ;A4K9A<9 >B-
QHH<J<9AF4 CDB8G649@BEF< - К B59EC9K<649F: 
   EFDBKA4S -F<C � < �; 
+ EFDBKA4S C9DC9A8<>G?SDAB A4CD46?9A<R 69FD4 < 86BDB64S -F<C �; 
   EFDBKA4S C4D4??9?PAB A4CD46?9A<R 69FD4; 
   86BDB64S F<C � 

�B;8GLA4S CDBE?B=>4 G69?<K<649F F9D@<K9E>B9 EBCDBF<6?9A<9 B7D4:84R-
M9= >BAEFDG>J<<, 9E?<: 
+ S6?S9FES ;4@>AGFB=; 
   69AF<?<DG9FES A4DG:AO@ 6B;8GIB@; 
   A9 G69?<K<649F; 
   A9 GK<FO649FES. 
К4> BCD989?S9FES EBCDBF<6?9A<9 C4DBCDBA<J4A<R 6B;8GLAOI CDBE?B9>? 

6 ;46<E<@BEF< BF FB?M<AO < D4ECB?B:9A<S CB D4EK9FG; 
+ CD<A<@49FES D46AO@ AG?R; 
   CD<A<@49FES CB CD<?B:9A<R 11 %!<#; 
   CD<A<@49FES D46AO@ 1,0 A9;46<E<@B BF FB?M<AO < D4ECB?B:9A<S. 
К4> BCD989?S9FES C?BE>BEFP 6B;@B:AB= >BA89AE4J<< 6?47< 6 B8ABDB8AB= 
(B8ABE?B=AB=) B7D4:84RM9= >BAEFDG>J<<? 

   D4ECB?4749FES A4 D4EEFBSA<< 2/3 FB?M<AO BF A4DG:AB= CB69DIABEF<; 
+ D4ECB?4749FES A4 D4EEFBSA<< 2/3 FB?M<AO BF 6AGFD9AA9= CB69DIABEF<; 
   EB6C4849F E A4DG:AB= CB69DIABEFPR; 
   CB D4EK9FG ;BAO 6B;@B:AB= >BA89AE4J<<. 
К4> BCD989?S9FES EBCDBF<6?9A<9 6B;8GIBCDBA<J4A<R E?B96 B7D4:84RM<I 
>BAEFDG>J<=, D4ECB?B:9AAOI @9:8G 6B;8GLAB= CDBE?B=>B=, 69AF<?<DG9-
@B= A4DG:AO@ 6B;8GIB@ < A4DG:AB= CB69DIABEFPR? 

   CD<A<@49FES D46AO@ 0,5;                                                
+  A9 GK<FO649FES; 
   CD<A<@49FES D46AO@ 1,0;                                                     
   CD<A<@49FES CB F45?<J9 %!<#.       
!BCDBF<6?9A<9 6B;8GIBCDBA<J4A<R ><DC<KAB= >?48>< FB?M<AB= 6 1 ><D-
C<K A4 J9@9AFAB-C9EK4AB@ D4EF6BD9 @B:9F 5OFP G69?<K9AB: 
   G69?<K9A<9@ FB?M<AO >?48>< 8B 1,5 ><DC<K4; 
   G69?<K9A<9@ FB?M<AO >?48>< 8B 2,5 ><DC<K4; 
+ D4EL<6>B= A4DG:AOI L6B6 >?48><; 
   8B546?9A<9@ E?BS EOCGK<I <?< DOI?OI 6B?B>A<EFOI @4F9D<4?B6. 
 4ECB?B:9A<9  E?BS >DGCAB7B 7D46<S CB8 CB8BL6B= HGA84@9AF4 & 

 +EA<:49F >4C<??SDABEFP 7DGAF4 
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 CB6OL49F >4C<??SDABEFP 7DGAF4 
 A9 6?<S9F A4 >4C<??SDABEFP 7DGAF4 
 A9 CD4>F<>G9FES 

� A969AF<?<DG9@OI B7D4:84RM<I >BAEFDG>J<SI C4DB<;B?SJ<BAAO= E?B= 
8B?:9A D4ECB?474FPES& 

 CB8 E?B9@ F9C?B<;B?SJ<< 

+ ;4 E?B9@ F9C?B<;B?SJ<< 

 6AGFD< E?BS F9C?B<;B?SJ<< 

 A9 FD95G9FES 
�4C<D4RM<= (C4DB<;B?SJ<BAAO=) E?B= D4ECB?474RF 

 E 6AGFD9AA9= EFBDBAO B7D4:84RM9= >BAEFDG>J<< 

 E A4DG:AB= EFBDBAO B7D4:84RM9= >BAEFDG>J<< 

 6 J9AFD4?PAB= K4EF< B7D4:84RM9= >BAEFDG>J<< 

+ 6 A9@ A9F A9B5IB8<@BEF< 

 

�9FB8<>4 CDB6989A<S >BAFDB?S CB CDB69D>9 54;B6OI ;A4A<= CB 8<EJ<C?<A9 
�4D4@9FDO @9FB8<>< 

�B?<K9EF6B BJ9AB> '9FOD9 
!4;64A<S BJ9AB> -5 54??B6 E6OL9 90% - BF?<KAB 

-4 54??4 70%-89%  IBDBLB; 
-3 54??4 40%-69%  G8B6?9F6BD<F9?PAB; 
-2 54??4  0%-39% A9G8B6?9F6BD<F9?P-
AB; 

#BDB7< BJ9AB> %@.>D<F9D<< BJ9AB> 
#D989? 8?<F9?PABEF< 6E97B >BAFDB?S 30@<AGF 
#D989? 8?<F9?PABEF< BF69F4 A4 >4:8O= 6BCDBE !9 GEF4A46?<649FES 
#BE?98B64F9?PABEFP 6O5BD4 D4;89?B6 #BE?98B64F9?PA4S 
#BE?98B64F9?PABEFP 6O5BD>< 6BCDBEB6 <; >4:8B7B 
D4;89?4 

%?GK4=A4S 

#D98?4749@B9 >B?<K9EF6B 6BCDBEB6 <; B8AB7B >BA-
FDB?<DG9@B7B D4;89?4 

30 

 

КD<F9D<< BJ9A><: 
- 10 54??B6  6OEF46?S9FES EFG89AFG, >BFBDO= CD46<?PAB 6OCB?AS9F   25-30 

F9EFB6OI ;484A<=; >BFBDO= ECBEB59A <ECB?P;B64FP BEAB6AO9 ;4>BAO 9EF9EF69A-
ABA4GKAOI 8<EJ<C?<A 6 CDBH9EE<BA4?PAB= 89SF9?PABEF<, CD<@9ASFP @9FB8O @4-
F9@4F<K9E>B7B 4A4?<;4 < @4F9@4F<K9E>B7B @B89?<DB64A<S, F9BD9F<K9E>B7B < Q>E-
C9D<@9AF4?PAB7B <EE?98B64A<S; ECBEB59A CD<6?9>4FP 8?S D9L9A<S CBEF46?9AAOI 
;484K EBBF69FEF6GRM<= H<;<>B-@4F9@4F<K9E><= 4CC4D4F  

- 8 54??4 6OEF46?S9FES EFG89AFG, 9E?< CD46<?PAB D9L9AB 20-24 F9EFB6OI ;4-
84A<=; 

- 6 54??4 6OEF46?S9FES EFG89AFG, 9E?< CD46<?PAB D9L9AB 15-19 F9EFB6OI ;4-
84A<=. 

!<:9 6 54??B6 BJ9A>4 EFG89AFG A9 6OEF46?S9FES. 
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 4;89?O  1- 3.  �FB7B6B9 F9EF<DB64A<9 
КBAFDB?<DG9@O9 >B@C9F9AJ<< (<?< <I K4EF<): 

- "#�-1 %CBEB59A D9L4FP ;484K< CDBH9EE<BA4?PAB= 89SF9?PABEF< A4 BEAB69 <E-
CB?P;B64A<S F9BD9F<K9E><I < CD4>F<K9E><I BEAB6 9EF9EF69AAOI < F9IA<K9E><I 
A4G>, 4 F4>:9 @4F9@4F<K9E>B7B 4CC4D4F4; 
- "#�-3 %CBEB59A CD<A<@4FP D9L9A<S 6 CDBH9EE<BA4?PAB= EH9D9, <ECB?P;GS 
F9BD9F<K9E><9 BEAB6O < ABD@4F<6AGR 54;G EFDB<F9?PEF64, EFDB<F9?PAB= <A8G-
EFD<< < :<?<MAB->B@@GA4?PAB7B IB;S=EF64; 
- "#�-4 %CBEB59A <ECB?P;B64FP 6 CDBH9EE<BA4?PAB= 89SF9?PABEF< D4ECBDS8<-
F9?PAGR < CDB9>FAGR 8B>G@9AF4J<R, 4 F4>:9 ABD@4F<6AO9 CD46B6O9 4>FO 6 B5-
?4EF< EFDB<F9?PEF64, EFDB<F9?PAB= <A8GEFD<< < :<?<MAB->B@@GA4?PAB7B IB;S=-
EF64; 
- "#�-6 %CBEB59A GK4EF6B64FP 6 CDB9>F<DB64A<< B5N9>FB6 EFDB<F9?PEF64 < :<-
?<MAB->B@@GA4?PAB7B IB;S=EF64, 6 CB87BFB6>9 D4EK9FAB7B < F9IA<>B-
Q>BAB@<K9E>B7B B5BEAB64A<= <I CDB9>FB6, GK4EF6B64FP 6 CB87BFB6>9 CDB9>FAB= 
8B>G@9AF4J<<, 6 FB@ K<E?9 E <ECB?P;B64A<9@ ED98EF6 46FB@4F<;<DB64AAB7B CDB-
9>F<DB64A<S < 6OK<E?<F9?PAOI CDB7D4@@AOI >B@C?9>EB6; 
- #�-6 %CBEB59A CDB6B8<FP ?45BD4FBDAO9 <ECOF4A<S, EC9J<4?PAO9 CD<>?48AO9 
<EE?98B64A<S CB <;GK9A<R @4F9D<4?B6 < 69M9EF6 EFDG>FGDO, BEAB64A<S < B>DG-
:9A<S B5N9>F4 7D48BEFDB<F9?PAB= 89SF9?PABEF<; 
- #�-8 %CBEB59A D4;D454FO64FP < BHBD@?SFP CDB9>FAO9 D9L9A<S CB B5N9>F4@ 
7D48BEFDB<F9?PAB= 89SF9?PABEF<. 

 

�O59D<F9 CD46<?PAO= BF69F 

�8<A<J4 <;@9D9A<S GDB6AS ;6G>B6B7B 846?9A<S 

 +�9? 
 �4FF 
 !PRFBA 
 �:BG?P 

К4>B9 6D9@S D969D59D4J<< GEF4A46?<649FES 8?S >BAJ9DFAOI ;4?B6? 

 +1-2 E9>GA8O 

 0,5 E9>GA8 
 5 E9>GA8 
 0,1 E9>GA8O 

К4>B9 6D9@S D969D59D4J<< GEF4A46?<649FES 8?S :<?OI CB@9M9A<=? 

+ 0,5 E9>GA8 
 1-2 E9>GA8O 

 5 E9>GA8 
 0,1 E9>GA8O 

К4>B= C4D4@9FD 6OD4:49F, >4>B= 8B?:A4 5O?4 5O 5OFP EG@@4 C?BM489= 
6E9I B7D4A<K<64RM<I CB@9M9A<9 CB69DIABEF9=, 9E?< 5O BA< <@9?< >BQH-
H<J<9AF ;6G>BCB7?BM9A<S 100%.  

+ 1>6<64?9AFA4S C?BM48P ;6G>BCB7?BM9A<S �B  
 1>6<64?9AFAO= B5N9@ ;6G>BCB7?BM9A<S �B  
 #?BM48P ;6G>BCB7?BM9A<S �B  
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 "5N9@ ;6G>BCB7?BM9A<S �B 
!F9A4 8?S BF89?9A<S <?< D4;7D4A<K9A<S GK4EF>B6 CB:4D4 -  

 +�D4A8@4G9D 
 #B:4DAO= BFE9> 
 "7D4:84RM4S >BAEFDG>J<S 
 (<D@4 

 ЧFB A4;O64RF F9C?BCDB6B8ABEFPR? 

CDBJ9EE C9D984K< ><A9F<K9E>B= QA9D7<< @B?9>G?SDAB7B 86<:9A<S B8A<I 
4FB@B6 8DG7<@. 

 CDBJ9EE C9D984K< CBF9AJ<4?PAB=  QA9D7<<  
  CB?AB9 EBCDBF<6?9A<9 F9C?BC9D984K9 B7D4:84RM<I >BAEFDG>J<= ;84A<S 
+ CDBJ9EE C9D984K< F9C?4 CD< CB@BM< ?GK9= 

�B?AB9 EBCDBF<6?9A<9 F9C?BC9D984K9 B7D4:84RM<I >BAEFDG>J<= ;84A<S 
BCD989?S9FES >4>: 

 +REG@ = RA + R  + R6  

 &Q = λ·&S·&t
I

&& 21 −  

 R = 

x

  

 Q = λ·
I
&

 

"9D@<K9E>B9 EBCDBF<6?9A<9 B7D4:89A<S: 
+ R = 


x

 

 REG@ = RA + R  + R6  

 &Q = λ·&S·&t
I

&& 21 −  

 Q = λ·
I
&

 

$BD@G?4 F9C?B6B7B EBCDBF<6?9A<S:  
 

dS

dx
R =


1

 

 Q = λ·
I
&

 

 Q = 
R

&
 

+ &Q = λ·&S·&t
I

&& 21 −  

�BECD<SF<9 J69FB6 < <I CE<IB?B7<K9E>B9 6B;89=EF6<9 ;46<E<F BF DS84 
H4>FBDB6 : 

+ BF SD>BEF<, A4EOM9AABEF< < J69FB6B7B 54?4AE4   

  

  6D9@9A< EGFB>, BE69M9AABEF< 

 6D9@9A< 7B84, 6?4:ABEF< 

 J69FB6B= 74@@O, C4?<FDO J69F4 
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 Ч<EFBF4 J69F4 CB;6B?S9F: 
 BJ9A<FP 8B?R K<EFB= IDB@4F<KAB= EBEF46?SRM9= 6 B5M9@ J69FB6B@ 
BMGM9A<< 
  G;A4FP >D<F9D<= BJ9A><  
+ 45EB?RFAO= CBDB7 SD>BEF< 

  G;A4FP 5?9EF>BEFP 
 �EC9>FB@ ;D<F9?PAB7B 6BECD<SF<S S6?SRFES:  

 +J69FB6B9 BMGM9A<9 
 BE69M9A<9 
 BF>DOFB9 CDBEFD4AEF6B  
 ;4>DOFB9 CDBEFD4AEF6B 

�BECD<SF<9 J69F4 CB69DIABEF< ;46<E<F BF: 
 EBEFBSA<9 J69FB6B= 484CF4J<< 

 GEF4AB6<6L97BES J69F4 
 +J69FB6B7B EBBFABL9A<S 
 <;B?SJ<< J69F4 

�B?9 ;D9A<< CD< A45?R89A<< B8A<@ 7?4;B@ A4;O64RF 

 +@BAB>G?SDAO@ 

 G7?B@ ;D9A<S 
 BEFDBFB= ;D9A<S  
 ;D<F9?PAO= 4A4?<; 

 �B?9 ;D9A<< CD< A45?R89A<< B5B<@< 7?4;4@< A4;O64RF 

 +5<AB>G?SDAO@ 

  CBDB7B64S D4;ABEFP 
 ;D<F9?PAO= 4A4?<; 
 CDBJ9EEB@ A45?R89A<S 

!CBEB5ABEFP 6BECD<A<@4FP D4;89?PAB CD98@9FO, D4ECB?B:9AAO9 5?<;>B 
8DG7 > 8DG7G A4;O64RF: 

+ BEFDBFB= ;D9A<S 
 CBDB7B@ ;D9A<S  
 D9;>BEFP ;D9A<S 
 84?PAB;BD>BEFP 

�4<@9APL4S 6BECD<A<@49@4S SD>BEFP: 
 45EB?RFAO= CBDB7 SD>BEF< 

 +D9;>BEFP  
 >BAFD4EF 
 BFABL9A<9 SD>BEF< 

 �9D6<KAO= < Q?9@9AF4DAO= D9;G?PF4F 6B;89=EF6<S 6A9LA97B @<D4 A4 ;D<-
F9?PAO= 4A4?<;4FBD A4;O64RF: 

+ BMGM9A<9 E69F4 
 C9D<H9D<S E69F4 
 <AHBD@4J<BAAB9 CB?9  
 E?9CSM4S 5?9EF>BEFP 

 К4><9 EGM9EF6GRF C4D4@9FDO ?4@CO A4>4?<64A<S? 

 6E9 A<:9 C9D9K<E?9AAO9 C4D4@9FDO  
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 G89?PA4S @BMABEFP ?4@CO, E69FB6B= J9AFD, J69FABEFP <;?GK9A<S 
 +AB@<A4?PAB9 A4CDS:9A<9 E9F<, @BMABEFP ?4@CO 

 ED98A<= >BA9KAO= E69FB6B= CBFB>, E69FB64S BF84K4  
�4 >4><9 7DGCCO D4;89?SRFES BE69F<F9?PAO9 CD<5BDO? 

 5?<:A97B < 84?PA97B 89=EF6<S  
 5?<:A97B 89=EF6<S 
 84?PA97B 89=EF6<S 
 +8?S 6A9LA97B < 6AGFD9AA97B BE69M9A<S 

 ЧFB F4>B9 ;4M<FAO= G7B? E69F<?PA<>4? 

 G7B?, B5D4;G9@O= 7BD<;BAF4?PR, CDB6989AAB= K9D9; F9?B A4>4?4 E CB7D4-
A<KAB= ?<A<9=   

+G7B? @9:8G 69DF<>4?PR K9D9; J9AFD ?4@CO < A4CD46?9A<9@ A4 >D4= 
?4@CO 

G7B? @9:8G CB69DIABEFPR ;4M<FAB7B GEFDB=EF64 < F9?B@ A4>4?4  
A9F CD46<?PAB7B BF69F4   

 �;<@GF EB?AJ4 – QFB& 

G7B? @9:8G R7B@ 7BD<;BAF4 < CDB9>J<9= %B?AJ4 A4 C?BE>BEFP 7BD<;BAF4     
G7B? @9:8G ABD@4?PR > C?BE>BEF< H4E484 < A4CD46?9A<9@ A4 R7 7BD<;BAF4 
+ G7B? @9:8G A4CD46?9A<9@ A4 %B?AJ9 <; 84AAB= FBK>< < C?BE>BEFPR 7B-
D<;BAF4 

6E9 6OL9A4;64AAO9 BF69FO 

К4>B6O 7?46AO9 E69FBF9IA<K9E><9 I4D4>F9D<EF<>< E69F<?PA<>B6? 

  >D<64S D4ECD989?9A<S E<?O E69F4, �#�, ;4M<FAO= G7B?    
 E<?4 FB>4, A4CDS:9A<9, @BMABEFP 
 +E69FB6B= CBFB>, SD>BEFP, BE69M9AABEFP 
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«!FDB<F9?PA4S H<;<>4» 

�9FB8<>4  6OCB?A9A<S  �   
КBAFDB?<DG9@O9 >B@C9F9AJ<< (<?< <I K4EF<): 

- "#�-1 %CBEB59A D9L4FP ;484K< CDBH9EE<BA4?PAB= 89SF9?PABEF< A4 BEAB69 <E-
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A4G>, 4 F4>:9 @4F9@4F<K9E>B7B 4CC4D4F4; 
- "#�-3 %CBEB59A CD<A<@4FP D9L9A<S 6 CDBH9EE<BA4?PAB= EH9D9, <ECB?P;GS 
F9BD9F<K9E><9 BEAB6O < ABD@4F<6AGR 54;G EFDB<F9?PEF64, EFDB<F9?PAB= <A8G-
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�?<@4F<K9E><= C4ECBDF 6OCB?AS9FES EB7?4EAB D4;89?4 1. �A4?<; >?<@4F<-
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