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The question of accounting of processing facilities at calculation of the nonsteady flow 

of gas transport in the multistrand main gas pipeline (MMGP). The mathematical 

model of the unstationary unisothermal modes of transport of natural gas (NNMTNG) 

is offered in MMGP and the method of its decision, based on the construction of 

finite-difference scheme and application of Newton's method, is developed. On the 

basis of method developed and ottestirovan software product, allowing to expect and 

to analyse any transitional processes, related to NNMTNG in MMGP. 

1.  !"#$ %&'(#)&*+# ,#-#./ / 01 #+(2#34)&'(4 

K'?+1('#"@+(1#'3 "$"105' (KL2) A%('$#M @(07"1').301 "+E+; 07$#M; 

10<#+.+,$60"%$; %+5@.0%" $ )M@+.#301 7)0 +"#+)#M0 :/#%-$$: +E0"@060#$0 

,'?+5 )#/1(0##$< @+1(0E$10.0; $ E0"@0(0E+;#M; 1('#?$1 ,'?' ) 0)(+@0;"%$0 

"1('#M. 

KL2 A%('$#M )%.86'01 ) "0E3 F0"1* 5#+,+#$1+6#M< 5',$"1('.*#M< 

,'?+@(+)+7+) (44K) 7.$#+; 37,2 1M". %5, 72 5#+,+-0<+)M0 %+5@(0""+(#M0 

"1'#-$$, 112 %+5@(0""+(#M< -0<+) (CN), 786 ,'?+@0(0%'6$)'8O$< ',(0,'1+) 

(KP>), ")MF0 1420 ,'?+('"@(070.$10.*#M< "1'#-$; $ 225 50"1+(+G70#$; 

@($(+7#+,+ ,'?'. 

Q'70G#+"1* ('E+1M KL2 A%('$#M +E0"@06$)'01"3 13 @+7?05#M5$ 

<('#$.$O'5$ ,'?', %+1+(M0 3).381"3 #0+1R05.05M5 10<#+.+,$60"%$5 ?)0#+5 

07$#+; "$"105M ,'?+"#'EG0#$3 A%('$#M.  

S7#+; $? +1.$6$10.*#M< +"+E0##+"10; (0G$5+) 1('#"@+(1' @($(+7#+,+ ,'?' 

(TLPK) ) 44K A%('$#M 3).301"3 $< "/O0"1)0##+ E+.*F'3 "10@0#* 

#0"1'-$+#'(#+"1$ (#'@($50(, @+ "(')#0#$8 " (0G$5'5$ ('E+1M U2K TV), 

")3?'##M< %'% " #0"1'-$+#'(#+"1*8 @(+-0""+) @+1(0E.0#$3 ,'?' @+1(0E$10.35$ 

A%('$#M $ "1('# N0#1('.*#+; $ W'@'7#+; U)(+@M ()#0F#$5$ )+?5/O0#$35$), 

1'% $ " )#/1(0##$5$ )+?5/O0#$35$ "1(/%1/(M $ @'('501(+) 10<#+.+,$60"%+,+ 

+E+(/7+)'#$3 44K, ")3?'##M< " @(+)070#$05 ?#'6$10.*#M< +ER05+) (05+#1#+-

)+""1'#+)$10.*#M< $ @.'#+)+ @(07/@(07$10.*#M< ('E+1.  

P+X1+5/ ('?('E+1%' #'$E+.00 '70%)'1#M< 5'105'1$60"%$< 5+70.0; (44) $ 

501+7+) 5+70.$(+)'#$3 #0"1'-$+#'(#M< #0$?+10(5$60"%$< TLPK (QQTLPK) ) 

44K 3).301"3 +"+E0##+ '%1/'.*#+; @(+E.05+; 7.3 @+)MF0#$3 %'60"1)' $ 

X::0%1$)#+"1$ +@0('1$)#+-7$"@0160("%+,+ /@(').0#$3 44K A%('$#M. 
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2. 5'(&+/ /''30-&*#)/$ #*(&6&* / 703/ 6#!&(8 

21'1*3 "+70(G$1 ) "0E0 #'('E+1%$ $ 5'10($'.M @(07M7/O$< $"".07+)'#$; 

')1+(+) 7'##+; ('E+1M, @+")3O0##M0 @(+E.050 5+70.$(+)'#$3 QQTLPK ) 

44K ([1, 2, 4, 6]). S7#'%+ 7'##M0 ('E+1M ([1, 2, 4, 6]), EM.$ @+")3O0#M E+.00 

%+#%(01#M5 $ @(+"1M5 10<#+.+,$60"%$5 "<05'5 $ "./6'35. B'##'3 G0 "1'1*3 

@+")3O0#' E+.00 @+.#+5/ +@$"'#$8 "1(/%1/(M 44K – @($ 5+70.$(+)'#$$ 

QQTLPK ) 44K /6$1M)'01"3 "+)50"1#'3 ('E+1' @'""$)#M< (/6'"1%$ 

1(/E+@(+)+7' (AL) $ ?'@+(#'3 '(5'1/(') $ '%1$)#M< (CN) X.050#1+) 44K.  

  [3] @(07.+G0#M 501+7M $ 10<#+.+,$$ 6$".0##+,+ 5+70.$(+)'#$3 44K 7.3 

%+5@.0%"#+,+ '#'.$?' $< :'%1$60"%+,+ "+"1+3#$3, +@1$5$?'-$$ (0G$5+) $< 

:/#%-$+#$(+)'#$3 $ ")+0)(050##+,+ @(07+1)('O0#$3 ')'($;. S#$ @+"1(+0#M " 

$"@+.*?+)'#$05 E'?+)M< 44 50<'#$%$ "@.+F#M< "(07, "+)(050##M< 

6$".0##M< 501+7+) 50<'#$%$ $ 5'105'1$60"%+,+ @(+,('55$(+)'#$3.   [5] 

1'%G0 ('""5+1(0#M @(+E.05M ('?('E+1%$ ('"601#M< %+5@*810(#M< %+5@.0%"+) 

5+70.$(+)'#$3 $ +@1$5$?'-$$ (0G$5+), %'% +170.*#M< 10<#+.+,$60"%$< 

+ER0%1+), 1'% $ ) -0.+5 44K.   ('E+10 @($)070#M +"#+)#M0 ('"601#M0 501+7M, 

:+(5/.M $ '.,+($15M, +($0#1$(+)'##M0 #' @('%1$60"%+0 $< @($50#0#$0.  

T'E+1M [3, 5, 8] @+"./G$.$ <+(+F0; 10+(01$60"%+; E'?+; @($ #'@$"'#$$ 44  

7.3 +170.*#M< X.050#1+) 44K, ' 1'%G0 @($ ('?('E+1%0 #+)+,+ 501+7' (0F0#$3 

@(07.+G0##+; +EO0; 44 44K. 

N0.* "1'1*$ "+"1+$1 ) )M@+.#0#$$ (37' @('%1$60"%$< ?'7'6, #'@(').0##M< 

#' (0F0#$0 )MF0+@$"'##+; @(+E.05M, ' $50##+: 

 – @+"1(+0#$0 '70%)'1#+; 44 QQTLPK ) 44K, )%.86'8O0; ) "0E3 5+70.$ 

AL, CN $ ?'@+(#+; '(5'1/(M; 

 – ('?('E+1%' 501+7' $ '.,+($15' ('"601' @(07.+G0##+; "$"105M /(')#0#$; 

44, @+?)+.38O$< ('""6$1M)'1* QQTLPK @+ .8E+5/ :(',50#1/ 44K, 

@(07"1').0##+5/ ) )$70 10<#+.+,$60"%$< $.$ ('"601#M< "<05; 

 – @(+)070#$0 6$".0##+,+ '#'.$?' QQTLPK, @+?)+.38O0,+ +1".0G$)'1* 

7$#'5$%/ $?50#0#$3 @'('501(+) ,'?+)M< @+1+%+) ) 44K, @(+,#+?$(+)'1* $ 

")+0)(050##+ @(07/@(0G7'1* ')'($;#M0 "$1/'-$$. 

 

3. 9&'(6&0)/0 :: ;;<=9> * ::> 

44 QQTLPK ) 44K 7+.G#' )%.86'1* ) "0E3 44 "1(/%1/(M 44K, 44 

10<#+.+,$60"%$< X.050#1+) (AL, CN $ ?'@+(#+; '(5'1/(M), ")3?'##M0 50G7/ 

"+E+; /".+)$35$ "+,.'"+)'#$3 @'('501(+) ,'?+)M< @+1+%+) (7').0#$0, ('"<+7 $ 

105@0('1/(' ,'?'), ' 1'%G0 ,('#$6#M0 $ #'6'.*#M0 /".+)$3. 

44 "1(/%1/(M 44K 3).301"3 +($0#1$(+)'##M5 ,(': ),( MVG , ,70 V  – 

5#+G0"1)+ /?.+) ,(':', M  – 5#+G0"1)+ 7/, ,(':'. A?.M ,(':' @(07"1').381 

"+E+; 50"1' "+07$#0#$3 10<#+.+,$60"%$< X.050#1+) 50G7/ "+E+;. 4#+G0"1)+ 

7/, 321 MMMM   ! , ,70 1M  – 5#+G0"1)+ 7/, ,(':' "++1)01"1)/8O$< AL, 

2M  – 5#+G0"1)+ 7/, ,(':' "++1)01"1)/8O$< CN, 3M  – 5#+G0"1)+ 7/, ,(':' 

"++1)01"1)/8O$< %('#'5. 4#+G0"1)+ /?.+) 7654321 VVVVVVVV       ! , 

,70 7654321 ,V,V,V,V,V,VV  – 5#+G0"1)+ )<+7+) KL2, 5#+G0"1)+ @(+50G/1+6#M< 

/?.+), 5#+G0"1)+ )M<+7+) KL2, 5#+G0"1)+ )<+7+) $ )M<+7+) ) f -; CN, 
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44 QQTLPK @+ AL, @(07"1').38O05/ "+E+; -$.$#7($60"%/8 1(/E/ 

@+"1+3##+,+ 7$'501(', +@$"M)'01"3 "$"105+; 7$::0(0#-$'.*#M< /(')#0#$; ) 
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S  – @.+O'7* @+@0(06#+,+ "060#$3 1(/EM, pC  – /70.*#'3 10@.+05%+"1* ,'?', z  – 

%+X::$-$0#1 "G$5'05+"1$ ,'?', )()()( x,tT,x,tP,x,tW  – /70.*#M; 5'""+)M; 

('"<+7, 7').0#$0 $ 105@0('1/(', jD  – %+X::$-$0#1 BG+/.3-L+5"+#', x,t  – 

)(050##'3 $ @(+"1('#"1)0##'3 %++(7$#'1M, 0  – %+X::$-$0#1 ,$7(').$60"%+,+ 

"+@(+1$).0#$3, D  – 7$'501( 1(/EM, K  – %+X::$-$0#1 10@.+@0(07'6$ +1 1(/EM 

% ,(/#1/, 8"T  – 105@0('1/(' ,(/#1', h  – ,./E$#' ?'.0,'#$3 1(/EM, g  – 

/"%+(0#$0 ")+E+7#+,+ @'70#$3. 

B.3 @+"1(+0#$3 #'$E+.00 @(+"1+; 5+70.$ CN, EM.+ "70.'#+ @(07@+.+G0#$0, 

61+ +# "+"1+$1 $? #0"%+.*%$< @'('..0.*#+ "+07$#0##M< KP> " +7$#'%+)M5$ 

<'('%10($"1$%'5$, $508O$< +EO$; )<+7#+; $ )M<+7#+; 1(/E+@(+)+7#M; 

%+..0%1+(. Y1+ @(07@+.+G0#$0 @+?)+.301 ) %'60"1)0 5+70.$ CN $"@+.*?+)'1* 

"1(/%1/(/ 5+70.$ KP> " +E+EO0##M5$ <'('%10($"1$%'5$. 

L'%$5 +E('?+5, 44 CN @(07"1').301 "+E+; /@(+O0##M; )$7 5+70.$, 

+@$"'##+; ) [4]. B'##'3 /@(+O0##'3 5+70.* @+?)+.301 ?#'6$10.*#+ "+%('1$1* 

('"601M E0? @+10($ 1+6#+"1$ @+./60##M< (0?/.*1'1+) $ @(07"1').301 "+E+; 

'.,0E('$60"%$0 /(')#0#$3, +@$"M)'8O$0 "1'-$+#'(#M0 TLTPK 60(0? f -; CN 

( r,f 1! ) ($#70%" CN 7.3 /7+E"1)' +@/O0#): 
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SE.'"1* 7+@/"1$5M< (0G$5+) ('E+1M %'G7+,+, )<+73O0,+ ) "+"1') CN, KP> 

+@(070.301"3 ".07/8O0; "$"105+; #0(')0#"1):  

 – ,('#$-0; @+5@'G#+; ?+#M -0#1(+E0G#+,+ #',#01'10.3 (NIQ) ,Q  $ 

@(070.*#+ 7+@/"1$5+; +ER05#+; @(+$?)+7$10.*#+"1*8 $Q : $, ;; QQQ :" ; 

 – 5$#$5'.*#M5 ,n  $ 5'%"$5'.*#M5 $n  6$".+5 +E+(+1+) @($)+7' NIQ: 
$, ;; nnn ; 

 – 5'%"$5'.*#+; (('"@+.','05+;) 5+O#+"1*8 @($)+7': $; NN ; 

 – 5'%"$5'.*#M5 )M<+7#M5 7').0#$05, +@(070.305M5 @(070.*#+; 

@(+6#+"1*8 1(/E: $; PPK ; 

 – 5'%"$5'.*#+; 105@0('1/(+; ,'?' #' )M<+70 NIQ, +@(070.305+; 

")+;"1)'5$ $?+.3-$+##+,+ @+%(M1$3: $;TTK . 

SE.'"1* 7+@/"1$5M< (0G$5+) ('E+1M %'G7+,+, )<+73O0,+ ) "+"1') CN, KP> 

?'7'01"3 @+.*?+)'10.05 %'% #'6'.*#M0 7'##M0. 

L'%G0 ) 44 44K #0+E<+7$5+ /60"1* #'.$6$0 ?'@+(#+; '(5'1/(M. W'@+(#'3 

'(5'1/(' – X1+ )'G#'3 6'"1* 44K. K.')#M5$ )$7'5$ ?'@+(#+; '(5'1/(M 

3).381"3 ?'7)$G%$, %.'@'#M $ %('#M, 3).38O$0"3, @+ "/1$, ('?.$6#M5$ )$7'5$ 

%('#+). A".+)#+ )"0 )$7M ?'@+(#+; '(5'1/(M E/705 #'?M)'1* %('#'5$. 44 

.$#0;#+,+ %('#' @($ @0(0)+70 )"0< 07$#$- @'('501(+) TLPK ) "$"105/ 07$#$- 
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60(0? %('#M #'$E+.*F00 ).$3#$0 #' 105@0('1/(/ +%'?M)'01 X::0%1 BG+/.3-

L+5@"+#', 1.0. X::0%1, ?'%.86'8O$;"3 ) $?50#0#$$ 105@0('1/(M ,'?' ) 
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