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F7,=,./,. !"#$%&'%()*+%)*+','(-./-%+0-(.*1&23($*0+45(6728%00'2&*/4&23(629:2+2.,'(

'&1%&%7*;(62<+2)#(&%2=>29')? )%+29?(67%629*.*&'-;(9*5@'%()*,0')*/4&?3(62/21'+%/4&?3(

<88%,+ .(20.2%&''(<+23(9'0A'6/'&?.

B=#$%&'%( :/#>'>( '( 0/*=20/?C*@'>( 0+#9%&+2.( )*+%)*+',%( 2+/'$*%+0-( 2+( 2=#$%&'-

2=?$&?>(0+#9%&+2.(.(0'/#()&2:'>(67'$'&;(,2+27?%(=#9#+(62972=&2(7*00)2+7%&?(.(0/%9#5@%)(

7*"9%/%D( B9&23( '"( 202=%&&20+%3 '"#$%&'-( )*+%)*+','( 0+#9%&+*)'( EF!GH( -./-%+0-(

.2")21&20+4( 62/#$%&'-( 9262/&'+%/4&23( ,2&0#/4+*A''( #( .2/2&+%7*;( /'=2( #( +45+27*D( I%7%9(

7*00)2+7%&'%)( .267202.;( 0.-"*&&?>( 0( .2/2&+%70,23( 7*=2+23( '( +45+27'&:2);( 7*00)2+7')(

0'+#*A'5(0(2=@%3(+2$,'("7%&'-D

G3H/I$ 7JK48=$ .9$ 01234,5L$ 2672,./8$ 59:,59:/;/ 6:<=,.:95/ >!?@A. J?9%/')(

&%0,2/4,2(20&2.&?>(672=/%) :/#>'>('(0/*=20/?C*@'>(0+#9%&+2., 0.-"*&&?>(0('>(&%,2+27?)'(

06%A'8'$%0,')'( 60'>28'"'2/2:'$%0,')'( 202=%&&20+-)';( ./'-5@')'( &*( 2=7*"2.*+%/4&?3(

672A%00 [1, 2]:

1. K2/%%(2:7*&'$%&&?%(.2")21&20+'(.2067'-+'-('&827)*A'';($%)(#(2=?$&?> 0+#9%&+2.D(

L+2(&*67-)#5(0.-"*&2(0('>(8'"'$%0,')(&%920+*+,2)D

2. F()&2:'>(6/2>2(7*".'+(7%$%.23(*66*7*+D(!"-"*(<+2:2(.2"&',*5+(+7#9&20+'(.(2=@%&''(0(

67%629*.*+%/%)D B02=2(0+2'+(.?9%/'+4(&%#)%&'%(6%7%827)#/'72.*+4('&827)*A'5(.(7%$%.#5(

827)#D(J($*0+&20+';(&%06202=&20+4(0827)#/'72.*+4(.26720D

3. B:7*&'$%&&?3( 0/2.*7&?3( "*6*0D !"-"*( <+2:2 :/#>')( ' 0/*=20/?C*@')( 0+#9%&+*)(

0/21&2($'+*+4(#$%=&#5('(&*#$&#5(/'+%7*+#7#D

4. M/*=*-(7*".'+20+4(92/:2.7%)%&&23(6*)-+'D

5. N%920+*+2$&2%( 7*".'+'% 06202=&20+%3( ,( #0+*&2./%&'5 '( 62&')*&'5 67'$'&&2-

0/%90+.%&&?>( 0.-"%3 '( 2+&2C%&'3 )%19#( )*+%)*+'$%0,')'( 2=O%,+*)'. N*67')%7;( )&2:'%(

0+#9%&+?( &%( 62&')*5+;( $+2( +*,2%( +%27%)*. I7' 827)#/'72.,%( +%27%)?;( ')%5@%3( 0+7#,+#7#(
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! " # R%0/'( .?62/&%&2(!, +2( .?62/&-%+0-(#S;( 0+#9%&+?( $*0+2( 9*5+( +*,#5( T827)#/'72.,#U(

+%27%)?V( T%0/'( .?62/&%&2( !UD( W*,1% 0+#9%&+?( &%( .0%:9*( 62&')*5+( >29 92,*"*+%/40+.*

+%27%)?.

6. G&2:'%(#$'/'04(.(C,2/*>(– '&+%7&*+*>('(67'.?,/'(,(92)*C&')(#0/2.'-);(,(+2)#;($+2(

'>(26%,*5+D(I20+#6*- .(#&'.%70'+%+;(2&'(67292/1*5+(20+*.*+40-('&8*&+'/4&?)'.

J?C%6%7%$'0/%&&?% 6#&,+?( 67%90+*./-5+( 02=23( 672=/%)?( 20.2%&'-( 0+#9%&+*)'(

EF!GH( &%( +2/4,2( )*+%)*+',';( &2( '( )&2:'>( 97#:'> '"#$*%)?>( ')'( 9'0A'6/'&. X*00)2+7')(

629>29?( ,( 7%C%&'5( <+'>( 672=/%)D !"( .?C%0,*"*&&2:2 0/%9#%+;( $+2( 67%629*.*+%/4( 92/1%&(

#9%/-+4("&*$'+%/4&2%(.&')*&'%(#0.2%&'5()*+%7'*/* :/#>')'('(0/*=20/?C*@')'(0+#9%&+*)',

672=%/*)( .( '>( "&*&'-> ' 62)2:*+4 7*".'.*+4( 06202=&20+' ,( #0+*&2./%&'5( '( 62&')*&'5(

67'$'&&2-0/%90+.%&&?>(0.-"%3('(2+&2C%&'3 )%19#()*+%)*+'$%0,')'(2=O%,+*)'D(N2(# ,*192:2

0+#9%&+*(0.23(2=O%) "&*&'3, 0.2' 672=%/? ' 0.23(#72.%&4 62&')*&'- 67'$'&&2-0/%90+.%&&?>(

0.-"%3 '( 2+&2C%&'3D(I2<+2)#;( '9%*/4&?3( .*7'*&+( – '&9'.'9#*/4&?3( 629>29( ,( ,*192)#D( N2(

+2:9*(67%629*.*+%/4(&%'"=%1&2(0+2/,&%+0-(0(672=/%)23(.7%)%&';(2&(&%(0)21%+(7*00,*"*+4(.%04(

)*+%7'*/;( 67%9#0)2+7%&&?3( #$%=&?)( 6/*&2)D B+059*( 0/%9#%+;( $+2( 0+#9%&+*)( EF!GH(

&%2=>29')*( 9262/&'+%/4&*-( 62)2@4( .( 20.2%&''( )*+%7'*/*;( 620,2/4,#( 2+( 67%629*.*+%/-;(

$'+*5@%:2( ')( /%,A'';( /'=2( 672.29-@%:2( 0%)'&*70,'%( "*&-+'-;( &%( .0%:9*( #9*%+0-( 62/#$'+4(

62)2@4 .(+23(62/&23()%7%;(.(,*,23(&#1&*.

J*1&?) 07%90+.2) 62)2@'( 0+#9%&+*) -./-5+0-( 67%9)%+&2-,277%,A'2&&?%( ,#70? 62

)*+%)*+',%;( 672.29')?%( 67%629*.*+%/-)'D( I29( ,277%,A'%3( 62&')*%+0-( 9%-+%/4&20+4( 62(

#0+7*&%&'5(2+,/2&%&'3(2+("*9*&&?>(>*7*,+%7'0+',(.0%>(020+*./-5@'>(#$%=&2:2(672A%00*(&*(

,*192)(%:2(<+*6%([2]. I7%9)%+&2-,277%,A'2&&?%(,#70? 62)2:*5+(0+#9%&+*)(*9*6+'72.*+40-(,(

&2.2)#( )*+%7'*/#;( ,277%,+'7#5+( %:2( 20.2%&'%( 0( #$%+2)( 672=/%);( 6%7%$'0/%&&?>( .?C%. L+2(

9%30+.'+%/4&2()2@&2%(07%90+.2(62)2@'(0+#9%&+*)(.(20.2%&''()*+%)*+'$%0,'>(9'0A'6/'&;(&2

9/-(&'>;(,*,('(9/-(97#:'>(9'0A'6/'&;(0#@%0+.#%+(#$%=&?3(6/*&;(*; 0/%92.*+%/4&2;(2:7*&'$%&*(

67292/1'+%/4&20+4( 2=O-0&%&'-( ,*1923( +%)?D M/%92.*+%/4&2;( &%,2+27?% .26720?( 0+#9%&+2.(

20+*5+0-(T"*(,*972)».

W*,')( 2=7*"2); ,2&0#/4+*A'3( 67%629*.*+%/-( '( '"#$%&'%( 67%9)%+&2-,277%,A'2&&?>(

,#702.( &%920+*+2$&2( 9/-( 20.2%&'-( '( '062/4"2.*&'-( )*+%7'*/*( $*0+45 0+#9%&+2.D( B9&*( '"(

67'$'&(=?/*(#,*"*&*(.?C%(– <+2(&%920+*+2,(.7%)%&'(9/- '&9'.'9#*/4&2:2(629>29*(,(,*192)#(

0+#9%&+#D( Y7#:*-( 67'$'&*( "*,/5$*%+0-( .( 60'>2/2:'$%0,23( 672=/%)%D( L+2( 0+%0&'+%/4&20+4( '(

=2-"&4( 62,*"*+40-( :/#6?);( =2-"&4( :/#6?>( 2C'=2,. J0%( 0+#9%&+?( 2C'=*5+0-;( %0/'( #$*+0-, '(

'".%0+&2;( $+2(&.7-5$91&%1 -I.K9%"!/1"-"01 7"-1&.?%5-1 &%1 $%C9%"D(N%2=>29')2( .206'+?.*+4( .(

&'>(#)%&'%(&*>29'+4(2C'=,'('(#)%&'%(#$'+40-(&*(&'>;(9/-($%:2(&%(.0%:9*(>.*+*%+(.7%)%&'(#(

67%629*.*+%/-.
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J( '+2:%, 67'>29')( ,( +2)#;( $+2( &%2=>29')2( %@%( 29&2( 07%90+.2( 62)2@'( 0+#9%&+*)( .(

20.2%&''( )*+%)*+','. W*,')( 07%90+.2)( -./-%+0-( 62)2@4 .2/2&+%7*( '( +45+27*, ,2+27?%, 62(

267%9%/%&'5, 7*=2+*5+(0(,*19?)(0+#9%&+2)('&9'.'9#*/4&2.

G3H/I$7JK48=$.9$7242.:,16;<M$=,8:,4N.26:N. N*$&%)(0(.2/2&+%70,23(7*=2+?

0*)'>(0+#9%&+2. EF!GH ,*,(&*'=2/%%(6720+2:2(07%90+.*(62)2@'(.(2=#$%&''D(J2-6%7.?>;(

&%2=>29')2(2+)%+'+4(."*')262)2@4(0+#9%&+2.;($%)('(0/*.'+0-(&*C(#&'.%70'+%+D(Z*0+2(=?.*%+(

+*,;($+2(0+#9%&+?;(7*&4C%(.0%>(7*"2=7*.C'%0-(.('"/21%&&2)()*+%7'*/%;(62)2:*5+(+2.*7'@*)(

%:2( 20.*'.*+4D( L+2( 2$%&4( 62>.*/4&2, '( )&2:'%( 67%629*.*+%/'( 0+*7*5+0-( 67'./%,*+4( 0'/4&?>(

0+#9%&+2.(,(62)2@'(2+0+*5@')(+2.*7'@*);($+2('(-./-%+0-(</%)%&+*7&?)(.'92) .2/2&+%70,23(

7*=2+?D( I2/4"#( 2+( 9*&&2:2( .'9*( .2/2&+%70,23( 7*=2+?( 62/#$*5+( 2=*: 0+#9%&+;( ,2+27?3(

62)2:*%+ +2.*7'@#, '( +2.*7'@;( ,2+272)#( 62)2:*%+( 0+#9%&+. K2/%%( +2:2;( 62)2@4( 0+#9%&+*(

+2.*7'@#('&2:9*(=?.*%+(<88%,+'.&%%;($%)(,2&0#/4+*A'-(67%629*.*+%/-;(620,2/4,#(0+#9%&+?(&%(

0+%0&-5+0-(62,*"*+4(0.2%(&%"&*&'%(67%9)%+*(+2.*7'@*).

M/%9#5@%3( 0+#6%&45( -./-%+0-( 67'./%$%&'%( 0+#9%&+2.( '"( 97#:'>( 8*,#/4+%+2.( ,(

.2/2&+%70,23( 7*=2+%( 0( :/#>')'( ' 0/*=20/?C*@')'( 0+#9%&+*)'D( I7'( <+2);( &%2=>29')*(

)27*/4&2( – 60'>2/2:'$%0,*-( 629:2+2.,* .2/2&+%72.;( 620,2/4,#( 2$%&4( )&2:2%( .( 9*&&23(

.2/2&+%70,23(7*=2+%(62,*1%+0-(&%67'.?$&?)D

E9%( )21&2( 672.29'+4( .2/2&+%70,#5( 7*=2+#[( ( F72.%&4( 7*".'+'-( +%>&2/2:'3( 62".2/-%+(

672.29'+4( %%( &%( +2/4,2( .( *#9'+27'';( &2( '( .( 7%1')%( T2&-/*3&U( $%7%"( '&+%7&%+D( I20/%9&%%(

62/%"&2(+%);(,+2(1'.%+(9*/%,2(2+(#&'.%70'+%+*('(&%(')%%+()%0+*(.(2=@%1'+''D(J2/2&+%7()21%+(

'062/4"2.*+4( .062)2:*+%/4&?%( 07%90+.*;( &*67')%7;( </%,+72&&?%( 920,'D( L+2( 2=/%:$*%+(

."*')29%30+.'%(02(0+#9%&+*)'D

B+/'$'+%/4&23($%7+23(7*=2+?(.2/2&+%7*(-./-%+0-(+2;($+2(2&(=%7%+(&*(0%=-(-K/L9"%CD!"8-

62)2:*+4(97#:');(9%/*-(<+2(=%0,27?0+&2.

W45+27 1%;( .( 2+/'$'%( 2+( .2/2&+%7*; -K/L9& 62)2:*+4( 0+#9%&+#;( +2( %0+4;( 2,*"?.*%+(

6728%00'2&*/4&?%( #0/#:'. B+059*( 0/%9#%+, $+2 +45+27( 92/1%&( 2=/*9*+4( =2/%%(

6728%00'2&*/4&?)'( &*.?,*)';( $%)( .2/2&+%7D W*,')( 2=7*"2);( +45+27'&:( 0+2'+( &*( =2/%%(

.?02,23(0+#6%&'(6728%00'2&*/'")* .(2,*"*&'' #0/#:(62('&9'.'9#*/4&?)(,2&0#/4+*A'-);($%)(

.2/2&+%70,*-(7*=2+*D

G6.27.L,$01/.O/0L 1932:L :NM:219 02$59:,59:/;,. !0>29-('"(26?+* 0.2%3(7*=2+? '(

*&*/'"*( 0+*+4'( [3];( -( 67'C%/( ,( .?.29#;( $+2( +45+27( 62( )*+%)*+',%( 92/1%&( 67'9%71'.*+40-( .(

0.2%3(7*=2+%(0/%9#5@'>(20&2.&?>(67'&A'62.V

1. P1/.O/0$ =27,1/8( M+#9%&+( &%( 92/1%&( 0+%0&-+40-( 62,*"*+4( &%"&*&'%( )*+%7'*/*;(

672=%/?(.(2=7*"2.*&''D(J(672+'.&2)(0/#$*% 7*=2+*(+45+27*(0(0*)2:2(&*$*/*(=#9%+("*+7#9&%&*.
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2. P1/.O/0$7L3219 6026239$;255<./;9O//( N%2=>29')2(92:2.*7'.*+40-(02(0+#9%&+2)(

2(06202=%(,2))#&',*A''D(

3. P1/.O/0$ 7J9/52=,I6:7/8( X*=2+*( +45+27*( =2/%%( <88%,+'.&*( 67'( ."*')29%30+.''( 0(

67%629*.*+%/-)';(.%9#@')'("*&-+'-(#(0+#9%&+2.(R8*,+'$%0,';(20#@%0+./-%+0-(2=7*+&*-(0.-"4SD

4. P1/.O/0$027:21,./8($W7%=#%+0-(2=%06%$'+4(&%2=>29')?3(&*$*/4&?3(#72.%&4("&*&'3(

6%7%9(,*1923(&2.23(+%)23D J(>29%(<+2:2 #(0+#9%&+*(.206'+?.*%+0-(#)%&'%(2+.%$*+4(&*(.26720V(

T\(#$#D(]*,(62/#$'+4(>272C'3(7%"#/4+*+[U;( .%94(29&')('"(2+.%+2.(&*(<+2+(.26720('(-./-%+0-(

62.+27%&'%(67239%&&2:2()*+%7'*/* R&%("7-(:2.27-+V(TJ-8"-B%&D%1– ;9"D1#?%&D/»).

5. P1/.O/0$ 19J7/:/8 6/4N.LQ$ 6:<=,.:27( J( 672A%00%( #$%=&23( 9%-+%/4&20+' 0'/4&?3(

0+#9%&+(92/1%&(0+*&2.'+40-(0'/4&%%;(%:2(7*".'+'%(92/1&2(.0%(.7%)-('9+'(62(.2"7*0+*5@%3.

6. P1/.O/0$ 52:/79O// ;$ 695223<R,./M. M+#9%&+( 92/1%&( #)%+4( 0*)20+2-+%/4&2(

7*=2+*+4(0(#$%=&',*)', ,2&06%,+*)' /%,A'3;(0%)'&*72.;(7%C*+4("*9*$'. W45+27(92/1%&(62)2$4(

0+#9%&+#(.(827)'72.*&''(<+2:2(#)%&'-.

7. P1/.O/0$1,K<481.26:/( ]2&0#/4+*A''(+45+27*(92/1&?(672>29'+4(7%:#/-7&2(,*19#5(

&%9%/5(.(29&2('(+2(1%(.7%)-D(L+2(2=%06%$'.*%+(7%:#/-7&20+4(672A%00*(2=#$%&'-(0+#9%&+2..

@2/$ 5,:2=L$ 1932:L. !"/21#( 0.2'( )%+29?;( 67')%&-%)?%( 67'( 7%*/'"*A''( #,*"*&&?>(

67'&A'62. .(>29%(,2&0#/4+*A'3(62()*+%)*+',%:

1. J(6%7.#5(2$%7%94(-(0+*7*504(02"9*+4(92.%7'%D(G&%(<+2(#9*%+0-;(62+2)#($+2(-(+21%(

0+#9%&+;(,*,('(2&'D

2. M/#>2.2%(.2067'-+'%()&2:'>(0+#9%&+2.(&%(62".2/-%+(2=@*+40-(0(&')'(:2/202);((.(<+2)(

0/#$*%( =%0%9*( 672.29'+0- .( 6'04)%&&2)( .'9%;( 67'( <+2);( 0+#9%&+( 0+*7*%+0-( 672'"&20'+4( 0.2'(

.26720?( .0/#>. I7'( 1%/*&''( 0+#9%&+*( '062/4"#%+0-( 7*9'2,/*00D( !&2:9*( =?.*%+;( $+2( #(

0+#9%&+2.( %0+4( 2=@'%( .26720?( '( 9/-( <,2&2)''( .7%)%&'( 7*=2+*( .%9%+0- &*( 920,% 9/-( :7#66?(

0+#9%&+2.D(I7'(<+2)(0+*7*504(02>7*&-+4('&9'.'9#*/4&?3(629>29(,(,*192)#D

3. \(&*67-)#5 7*0067*C'.*5 67%629*.*+%/%3(2=(#06%>*>('(&%#9*$*>(0+#9%&+2.;(,2+27?%(

>29-+ &*()2'(,2&0#/4+*A'';(+*,(,*,(&#1&2("&*+4, 62&-/(/'()%&-(0+#9%&+;(62)2:(/'(-(%)#;('/'(

&*92(&*3+'(97#:23(629>29D(J()2%3(67*,+',%(0#@%0+.#5+(62/21'+%/4&?%(67')%7?;(,2:9*(620/%(

)2%:2( 02+7#9&'$%0+.*( 0( 67%629*.*+%/-)'( #9*.*/204( 62)2$4;( ,*"*/204( =?;( =%"&*9%1&?)(

0+#9%&+*).

4. ]( 021*/%&'5;( )&2:'%( 0+#9%&+? EF!GH( ')%5+( 672=%/?( 62 )&2:')( 7*"9%/*)

</%)%&+*7&23( )*+%)*+','. \( 0+*7*504( .?-./-+4( <+'( 672=%/?. I7'.%9#( 67')%7D( Y26#0+');(

0+#9%&+(92/1%&(.?$'0/'+4(&%267%9%/%&&?3('&+%:7*/($ %&'( )*). Y/-(%:2(.?$'0/%&'-()21&2(

'062/4"2.*+4( 0/%9#5@#5( 827)#/#V( %&'( ) =
+

(
(++ %&' ())D( ^0/'( 0+#9%&+( "&*,2)( 0( &%3;( +2(

.?$'0/-%) '&+%:7*/;(*(.(672+'.&2)(0/#$*% )?(.?.29')(&#1&#5(827)#/#. I72=%/?(.("&*&'->(

.2"&',*5+('(62(7*"9%/*)(.?0C%3()*+%)*+','D(N*67')%7;(.2 .+272)(0%)%0+7%;(6%7.2,#70&','(

#$*+0-(.?$'0/-+4('&+%:7*/?D(Y/-(672.%7,'(7%C%&'-('(9/-(&%,2+27?>()%+292.('&+%:7'72.*&'-;(



http://sntbul.bmstu.ru/doc/586806.html
 

&*67')%7;( '&+%:7'72.*&'-( 62( $*0+-); +7%=#%+0-( #)%&'%( .?$'0/-+4( 672'".29&#5D( N%,2+27?%(

"*=?.*5+( <+#( +%)#, 62<+2)#( 67'>29'+0- $+2( - +2( &*62)'&*+4( 0+#9%&+*). I7'( .?$'0/%&''(

,7*+&?>( '&+%:7*/2.( .2"&',*%+( 0/%9#5@*-( 672=/%)*V( 620/%( 0.%9%&'-( '>( ,( 62.+27&?);( &#1&2(

.?$'0/'+4( 29&2)%7&?%( '&+%:7*/?D( N2( &%,2+27?% 0+#9%&+? ,( )2)%&+#( '"#$%&'-( <+23( +%)?

"*=?.*5+;( ,*,( '>( =7*+4D( _&*$'+;( &*92( 0+*7*+40-( &*62)&'+4( ')( 20&2.&?%( )%+29?(

'&+%:7'72.*&'-('(+7%=2.*+4;($+2=?(2&'(20.%1'/'(.(6*)-+'(022+.%+0+.#5@'3()*+%7'*/.
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