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#DB7D4@@4 EBEF46?9A4 A4 BEAB69 (�"% B" CB A4CD46?9A<R 11.03.03 

«�BAEFDG<DB64A<9 < F9IAB?B7<S Q?9>FDBAAOI ED98EF6» CB 8<EJ<C?<A4@, 
S6?SRM<@ES 54;B6O@< 8?S B5GK9A<S 6 @47<EFD4FGD9 CB A4CD46?9A<R 11.04.03 
«�BAEFDG<DB64A<9 < F9IAB?B7<S Q?9>FDBAAOI ED98EF6». 
. 

 

I. #5@5G5=P Q;5<5=B>2 A>45@60=8S, 
?@>25@S5<OE =0 2ABC?8B5;P=>< 8A?OB0=88 

 

$0745; 1. «"A=>2=O5 ?@>1;5<O :>=AB@C8@>20=8S 8 B5E=>;>388 @048>- 
Q;5:B@>==OE A@54AB2. "A=>2=O5 QB0?O @07@01>B:8 Э%.  5B>4O ?@>5:B8@>- 
20=8S». 

1. "EAB6AO9 QF4CO D4;D45BF>< 1% [3, 4, 7]. 

2.  9FB8O CDB9>F<DB64A<S [3, 4, 5, 6, 7]. 

3. 1F4CO CDBJ9EE4 CDB9>F<DB64A<S [3, 4, 7]. 

4. "EAB6O 46FB@4F<;<DB64AAB7B CDB9>F<DB64A<S 1% [5, 6]. 

$0745; 2. «&5?;>>1<5= 2 Э%. �0M8B0 Э% >B <5E0=8G5A:8E 2>7459AB289». 
1. &9C?BB5@9A 6 1% [3, 7, 12]. 

2. �4>BAO F9C?BCDB6B8ABEF<, >BA69>J<< < <;?GK9A<S, BCD989?SRM<9 F9C- 

?BB5@9A 6 1% [3, 12]. 
3. %?B:AO= F9C?BB5@9A < CBEFDB9A<9 F9C?B6OI @B89?9= >BAEFDG>J<= 1% 

[3, 7, 12]. 

4. �4M<F4 1% BF @9I4A<K9E><I 6B;89=EF6<=. '84DBCDBKABEFP, 6<5DBCDBK- 
ABEFP 1% [1, 2, 4, 9]. 

$0745; 3. «�0M8B0 Э% >B 0B<>AD5@=OE 2>7459AB289. �59AB285 ?@>=8- 

:0RM59 @0480F88 =0 Э% 8 53> :><?>=5=BO». 
1. �4M<F4 1% BF 4F@BEH9DAOI 6B;89=EF6<= [2, 3]. 

2. �9=EF6<9 CDBA<>4RM9= D48<4J<< A4 1% < 97B >B@CBA9AFO [1, 2, 3, 9]. 

 
$0745; 4. «Э;5:B@><03=8B=0S A>2<5AB8<>ABP Э%. !0456=>ABP Э%». 
1. 1?9>FDB@47A<FA4S EB6@9EF<@BEFP 1% [7, 11]. 
2. B<8O C4D4;<FAOI E6S;9=. 1>D4A<DB64A<9 [2, 7, 11]. 

3. !489:ABEFP 1%, @9FB8O BJ9A>< < B59EC9K9A<S A489:ABEF< [1, 2, 3, 9]. 

4. "EAB6AO9 CBASF<S F9BD<< A489:ABEF< 1% [1, 2, 3, 9]. 

5.  4F9@4F<K9E><9 @9FB8O BJ9A>< A489:ABEF< 1% [1, 2, 3, 4, 9]. 

 

$0745; 5. «�>=B@>;P 8 ?@>3=>78@>20=85 :0G5AB20 Э%. '?@02;5=85 :0G5- 
AB2>< Э% =0 ?@54?@8SB88». 

1. �BAFDB?P < CDB7AB;<DB64A<9 >4K9EF64 1% [1, 2, 3, 9]. 
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2. 'CD46?9A<9 >4K9EF6B@ 1% A4 CD98CD<SF<< [1, 2, 3, 9]. 

 
$0745; 6. «&5E=>;>38G5A:85 ?@>F5AAO 2 Э%». 
1. &9IAB?B7<K9E><9 CDBJ9EEO 6 1%. "EAB6AO9 CBASF<S < BCD989?9A<S [8, 

10]. 
2. &9IAB?B7<K9E><= CDBJ9EE <;7BFB6?9A<S C9K4FAOI C?4F [8, 10]. 

3. &9IAB?B7<K9E><= CDBJ9EE CDB<;6B8EF64 FBA>BC?9ABKAOI < FB?EFBC?9- 
ABKAOI @<>DBEI9@ [8, 10]. 

II. &@51>20=8S : C@>2=R ?>43>B>2:8 ?>ABC?0RM53> 
 

#BEFGC4RM<= 8B?:9A: 
зAаmь: 
− QF4CO CDB9>F<DB64A<S Q?9>FDBAAOI ED98EF6. 1F4CO >B@CBAB6>< D48<B- 

Q?9>FDBAAOI @B8G?9=, G;?B6 < Q?9>FDBAAOI ED98EF6 6 J9?B@; 
− FD95B64A<S < CD46<?4 EBEF46?9A<S F9IA<K9E>B7B ;484A<S < F9IA<K9E>B7B 

CD98?B:9A<S A4 D4;D45BF>G Q?9>FDBAAOI ED98EF6; 
− 6<8O >?4EE<H<>4J<< Q?9>FDBAAOI ED98EF6; 
− @9FB8O CB6OL9A<S A489:ABEF<, B59EC9K9A<S ;484AAB7B F9C?B6B7B D9:<- 

@4, Q?9>FDB@47A<FAB= EB6@9EF<@BEF< < GEFB=K<6BEF< > 6A9LA<@ A95?47BCD<SF- 
AO@ 6B;89=EF6<S@; 

− F9IAB?B7<K9E><9 CDBJ9EEO CDB<;6B8EF64 Q?9>FDBAAOI ED98EF6 < F9A89A- 

J<< <I D4;6<F<S; 
− BEAB6O CBEFDB9A<S < <ECB?P;B64A<S >BAEFDG>FBDE>B-F9IAB?B7<K9E><I 

E<EF9@ CDB9>F<DB64A<S, <AF9??9>FG4?PAOI E<EF9@ 46FB@4F<;4J<<, BEAB6O <A- 

HBD@4J<BAAB7B B59EC9K9A<S <AF9??9>FG4?PAOI E<EF9@; 
− >BAJ9CJ<R, CD<AJ<CO < @9FB8B?B7<R CD<@9A9A<S <AHBD@4J<BAAOI 

F9IAB?B7<= 6 B5?4EF< D48<BQ?9>FDBA<><; 
− CD<AJ<CO CBEFDB9A<S < BEB59AABEF< EB6D9@9AAOI %�#$ 1%, <AHBD@4- 

J<BAAO9 F9IAB?B7<<, <ECB?P;G9@O9 A4 6E9I QF4C4I CDB9>F<DB64A<S 1%; 
− @9FB8O, @B89?< < ED98EF64 CDB6989A<S < 4A4?<;4 D9;G?PF4FB6 6OK<E?<- 

F9?PAB7B Q>EC9D<@9AF4; 

y@emь: 
− D4;D454FO64FP EI9@O, K9DF9:< 89F4?9=, C9K4FAOI C?4F, E5BDBKAOI K9DF9- 

:9= 6 EBBF69FEF6<< E FD95B64A<S@< �%�� < CD<@9A9A<9@ EB6D9@9AAOI %�#$; 
− 6O5<D4FP EB6D9@9AAGR Q?9@9AFAGR 54;G Q?9>FDBAAOI ED98EF6 <; Q?9>- 

FDBAAOI ECD46BKA<>B6 < E9F< Internet; 
− CDB6B8<FP 6O5BD @4F9D<4?B6 < >B@CBA9AFB6, A9B5IB8<@OI 8?S <;7BFB6- 

?9A<S C9K4FAOI C?4F < @B8G?9=, >BDCGEB6 5?B>B6, EFB9> <EIB8S <; FD95B64A<= 
F9IA<K9E>B7B ;484A<S; 
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− CD<@9ASFP @9FB8O < ECBEB5O CB6OL9A<S A489:ABEF<, Q?9>FDB@47A<FAB= 
EB6@9EF<@BEF< < GEFB=K<6BEF< >BAEFDG>J<< > 6A9LA<@, A95?47BCD<SFAO@ H4>FB- 

D4@; 
− <ECB?P;B64FP @9FB8O < <AEFDG@9AFO D4;D45BF>< >BAEFDG>J<= < F9IAB?B- 

7<= Q?9>FDBAAOI ED98EF6; 
− BD<9AF<DB64FPES 6 EB6D9@9AAOI <AF9??9>FG4?PAOI F9IAB?B7<SI, BEG- 

M9EF6?SFP CD46<?PAO= 6O5BD F9IAB?B7<< CD<@9A<F9?PAB > D9L9A<R >BA>D9FAOI 
;484K >BAEFDG<DB64A<S < F9IAB?B7<<; 

− CD<@9ASFP @9FB8O CB?GK9A<S, B5D45BF><, ID4A9A<S < ;4M<FO <AHBD@4- 
J<< 6 CDBH9EE<BA4?PAB= 89SF9?PABEF<; 

− 6OCB?ASFP CDB9>FAO9 CDBJ98GDO E <ECB?P;B64A<9@ EB6D9@9AAOI CDB- 
7D4@@AOI >B@C?9>EB6 46FB@4F<;<DB64AAB7B CDB9>F<DB64A<S 1%; 

− BEGM9EF6?SFP @4F9@4F<K9E>GR CBEF4AB6>G F<CB6OI ;484K 6OK<E?<F9?P- 
AB7B Q>EC9D<@9AF4 CD< CDB9>F<DB64A<< 1% < 6O5<D4FP EBBF69FEF6GRM<9 QHH9>- 
F<6AO9 @9FB8O < ED98EF64; 

в?а45ть: 
− EB6D9@9AAO@< CDB7D4@@AO@< >B@C?9>E4@< D4;D45BF>< CDB9>FAB= < F9I- 

A<K9E>B= 8B>G@9AF4J<<; 
− EB6D9@9AAO@< @9FB84@< FD4EE<DB6>< < D4;@9M9A<S Q?9@9AFB6 A4 C9K4F- 

AB= C?4F9, @B8G?9= < 5?B>B6 6 B5M9= >BAEFDG>J<<; 
− EB6D9@9AAO@< Q?9>FDBAAO@< ED98EF64@< ECD46BKAB= <AHBD@4J<< 8?S 

6O5BD4 F<C4 >BAEFDG>J<<, CB85BDG Q?9@9AFAB= 54;O, < F.8.; 
− EB6D9@9AAO@< @9FB84@< CDB9>F<DB64A<S Q?9>FDBAAOI ED98EF6 E GK9FB@ 

6E9I F9IA<K9E><I FD95B64A<=; 
− A46O>4@< 3D @B89?<DB64A<S >BAEFDG>J<<, CB;6B?SRM<@< G6<89FP D9- 

;G?PF4F CDB6989AAOI D4EK9FB6; 
− @9FB8<>B= BJ9A>< F9IAB?B7<KABEF< >BAEFDG>J<= <;89?<=; 
− @9FB8<>B= D45BFO E CD<>?48AO@< C4>9F4@< CDB7D4@@ D45BFO, E F9>EFB- 

6O@< < 7D4H<K9E><@< 84AAO@<, Q?9>FDBAAO@< F45?<J4@<; 
− A46O>4@< <ECB?P;B64A<S 46FB@4F<;<DB64AAOI ED98EF6 B5D45BF>< <AHBD- 

@4J<<; 
− A46O>4@< CD<@9A9A<S EB6D9@9AAOI ED98EF6 < >B@C?9>EB6 46FB@4F<;<DB- 

64AAB7B CDB9>F<DB64A<S 8?S D9L9A<S ;484K D4;D45BF>< >BAEFDG>J<= < @B89?<DB- 

64A<S D4;?<KAOI I4D4>F9D<EF<> 1%; 
− ECBEB54@< @4F9@4F<K9E>B= CBEF4AB6><, D94?<;4J<< < B5D45BF>< D9;G?P- 

F4FB6 6OK<E?<F9?PAB7B Q>EC9D<@9AF4. 
III. �@8B5@88 >F5=820=8S @01>B ?>ABC?0RM8E 

BEFGC<F9?PAB9 <ECOF4A<9 6 @47<EFD4FGDG CDBIB8<F 6 6<89 C<EP@9AAB7B F9- 
EF<DB64A<S. $9;G?PF4FO F9EF<DB64A<S BJ9A<64RFES CB 100-54??PAB= L>4?9. 
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�4:8O= 5<?9F EB89D:<F 15 F9EFB6OI 6BCDBEB6. BBCDBEO 89?SFES CB >4F97B- 
D<S@ E?B:ABEF<: 10 6BCDBEB6 >4F97BD<< � (BJ9A<64RFES CB 5 54??B6 >4:8O=) < 5 
6BCDBEB6 >4F97BD<< B (BJ9A<64RFES CB 10 54??B6 >4:8O=). %G@@4DA4S BJ9A>4 A9 
CD96OL49F 100 54??B6. 

#DB8B?:<F9?PABEFP 6EFGC<F9?PAB7B <ECOF4A<S – 2 4>489@<K9E><I K4E4 (90 
@<AGF). 

IV. #@8<5@O B5AB>2OE 7040=89 

 

�484A<S >4F97BD<< � 

 
1. ЧB> ?@54AB02;S5B A>1>9 A8AB5<=O9 ?>4E>4 ?@8 :>=AB@C8@>20=88 

Э%? 
B4D<4AFO BF69F4 (6O59D<F9 B8<A <?< A9E>B?P>B CD46<?PAOI): 
4) CBEF4AB6>4 ;484K< 6 J9?B@; 
5) CB8IB8, E<EF9@4F<;<DGRM<= < >?4EE<H<J<DGRM<= 6B;@B:AO9 @9FB8O D9L9- 
A<S; 
6) CB8IB8, BEAB64AAO= A4 HBD@4?<;4J<< <EIB8AOI 84AAOI; 
7) CBEF4AB6>4 ;484K >B@C?9>EAB, 6@9EF9, 6 98<AEF69, < D4;D9L9A<9 F4>:9 E GK9FB@ 
<I 6;4<@B89=EF6<S. 
Пр46uлPнO= om6em: 7). 

2. Э% @0745;SRBAS ?> A@545 ?@8<5=5=8S 8 >1N5:BC-=>A8B5;R. 
B4D<4AFO BF69F4 (6O59D<F9 B8<A <?< A9E>B?P>B CD46<?PAOI): 
4) 5OFB64S D48<B4CC4D4FGD4; 
5) A4;9@AO9; 
6) EGIBCGFAO9; 
7) 5BDFB6O9; 
8) @BDE><9; 
9) E4@B?9FAO9. 
Пр46uлPнO= om6em: 4), 5), 7), 8). 

 

�484A<S >4F97BD<< B 

1. BOK<E?<F9 8BCGEF<@GR E<?G FB>4 8?S @98AB7B CDB6B84 8<4@9FDB@ 2 
@@, CB>DOFB7B D9;<AB6B= <;B?SJ<9= FB?M<AB= 1 @@, CD< GE?B6<<, KFB @4>E<- 

@4?PA4S F9@C9D4FGD4 <;B?SJ<< A9 8B?:A4 CD96OL4FP 60 0C, 4 A4 6A9LA9= CB69DI- 
ABEF< <;B?SJ<< 40 0C. �BQHH<J<9AF F9C?BCDB6B8ABEF< D9;<AO λ=0,15 BF/(@·�). 
1?9>FD<K9E>B9 EBCDBF<6?9A<9 @98AB7B CDB6B84 R=0.005 "@/@. 
Пр46uлPнO= om6em: Imax=73.7 A. 

2. 1?9>FDBAAB9 ED98EF6B EB89D:<F FD< 5?B>4, >BFBDO9 D45BF4RF A9;46<- 

E<@B 8DG7 BF 8DG74. B9DBSFABEFP 59;BF>4;AB= D45BFO ?R5B7B <; FD9I 5?B>B6 D46A4 
0,9. !4=8<F9 69DBSFABEFP FB7B, KFB BF>4:9F: 4) DB6AB 864 5?B>4; 5) @9A99 86GI 
5?B>B6; 6) A9 5B?99 86GI 5?B>B6; 7) A9 @9A99 86GI 5?B>B6. 
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Пр46<лPнO= om6em: 4) 0,027; 5) 0,972; 6) 0,999; 7) 0,028. 

 

V. $5:><5=4C5<0S ;8B5@0BC@0 

1. �64AB64 !.2. �AEFDG@9AF4?PAO9 ED98EF64 >BAEFDG>FBDE>B7B CDB9>F<- 

DB64A<S Q?9>FDBAAOI ED98EF6 / !.2. �64AB64, �.�. $B@4AB64. - %4A>F-#9F9D5GD7: 
!�' �& ", 2013. - 121 E. 

2. '64DB64 �.%. #DB9>F<DB64A<9 < >BAEFDG<DB64A<9 Q?9>FDBAAOI ED98EF6 / 
�.%. '64DB64. �;84F9?PEF6B: �BDSK4S �<A<S - &9?9>B@, 2004 7. - 760 E. 

3. �4L><DB6 �.B. 'K95AB-@9FB8<K9E><= >B@C?9>E 8<EJ<C?<AO «"EAB6O 
>BAEFDG<DB64A<S Q?9>FDBAAOI ED98EF6»: GK95. CBEB5<9 [1?9>FDBAAO= D9EGDE]. – 
1?9>FDBA. F9>EFB6O9 < 7D4H. 84AAO9 (2.7  5) / �.B. �4L><DB6, Ч<D>B6 ".!. – BB- 
DBA9:: (��"' B#" <BBDBA9:E><= 7BEG84DEF69AAO= F9IA<K9E><= GA<69DE<F9F=, 
2015. – 1 Q?9>FDBA. BCF. 8<E> (CD-ROM). 

4. !9A4L96 �. . �BAEFDG<DB64A<9 D48<BQ?9>FDBAAOI ED98EF6. / �. . 
!9A4L96. - .: BOEL4S L>B?4, 2000. - 432 E. 

5. �B?B7D<6B6 B.�. "EAB6O 46FB@4F<;<DB64AAB7B CDB9>F<DB64A<S D48<B- 
Q?9>FDBAAOI GEFDB=EF6 (K4EFP 1): 'K95AB9 CBEB5<9 / &B@E> : &'%'$ – 2012. 120 E. 

6. �B?B7D<6B6 B.�. "EAB6O 46FB@4F<;<DB64AAB7B CDB9>F<DB64A<S D48<B- 
Q?9>FDBAAOI GEFDB=EF6 (K4EFP 2): 'K95AB9 CBEB5<9 / &B@E> : &'%'$ – 2012. 132 E. 

7. �4L><DB6 �.B. #BEB5<9 CB >GDEB6B@G CDB9>F<DB64A<R CB 8<EJ<C?<A9 
«"EAB6O CDB9>F<DB64A<S Q?9>FDBAAOI ED98EF6». / �.B. �4L><DB6, �.�. %B5B?96. - 
BBDBA9: : B�&', 2008. - 147 E. 

8. �BA9J �. . &9IAB?B7<K9E>B9 B5BDG8B64A<9 8?S CDB<;6B8EF64 D48<B- 
Q?9>FDBAAOI @B8G?9=. 'K95AB9 CBEB5<9 / �. . �BA9J. - BBDBA9:: 2004. - 178 E. 

9. #DB9>F<DB64A<9 < F9IAB?B7<S D48<BQ?9>FDBAAOI ED98EF6: D4;D45BF>4 
>BAEFDG>J<< <;89?<= 1% Ч4EFP 1. 'K95AB9 CBEB5<9. / !.�. �?B5<A4, B.�.  GD4- FB6, 
�.%. "KA964, �.�. %B5B?96. - BBDBA9:: B�&', 2006. - 189 E. 

10. �4;GF<A 2.�. &9IAB?B7<S Q?9>FDBAAOI ED98EF6 : GK95A<> / �.2. �4;G- 
F<A, B.#. �BDSK>B, B.B. %GE><A. –  .: �;8-6B  �&' <@. !.1. �4G@4A4, 2013. 286 E. 

11. )45<79D 1. 1?9>FDB@47A<FA4S EB6@9EF<@BEFP. "EAB6O 99 B59EC9K9A<S 6 
F9IA<>9. #9D. E A9@. / �.#. �G:9><A; #B8 D98. �.�.  4>E<@B64. –  .: 1A9D7B4FB@- 

<;84F, 1995 7. – 304 E. 
12. �G?PA96 �.!. &9C?B- < @4EEB5@9A 6 D48<BQ?9>FDBAAB= 4CC4D4FGD9: 

'K95A<> 8?S 6G;B6. / �.!. �G?PA96. –  .: BOEL4S L>B?4, 1984. – 247 E. 


