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)7-13.)*/.3- L123H(2035-,3 NПO ( ц-,I8 L1-(-*53(*2= L20г252(.3 . (?L2,*-*3G 
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The article analyzes changes happening in the global lique3ed natural gas (LNG) market, which are 
associated with the announced tightening regulation by the European Union of LNG imports until 
2030 based on environmental criteria. The authors argue that a marked increase in the signi3cance of 
LNG in global trade in fuel and energy resources, and the large-scale expansion of lique3ed natural gas 
into the European market in 2022–2024 in particular, indirectly accelerated the adoption of stricter 
regulation of gas imports by the European Union. New initiatives of the EU regulators for methane 
emissions combined with the full enforcement of the carbon boarder adjustment mechanisms by 
2030 will actually form a comprehensive scheme for 3ltering and additional taxation of imports of 
fuel and energy resources into the European market. New regulatory requirements pose the greatest 
risks for LNG exporters, since innovations establish a fundamentally new competition paradigm for 
lique3ed gas producers, including not only traditional cost parameters and contract terms, but also 
methane intensity / carbon intensity indicators. There are no internationally recognized methods 
and standards for assessing the methane intensity of natural gas production and LNG production 
to date; the necessary statistical data on the intensity of methane emissions at the level of individual 
LNG production facilities is not available. In this situation, American LNG producers, in order to 
proactively prepare for meeting the requirements of European regulators, began to develop their own 
initiatives to monitor methane intensity and reduce methane emissions. There exists a probability 
that regulatory mechanisms similar in content to the regulatory innovations of the European Union 
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КА can be introduced in other large LNG markets, in particular in Northeast Asia. Hence, it is advisable for 
Russian LNG producers and exporters to begin preparing for protecting their competitive positions, 
taking into account the parameters of methane intensity / carbon intensity of gas production and 
transportation.

Keywords: liquefied natural gas (LNG), export, regulation of gas import, competition, methane 
intensity, carbon intensity, European Union. 
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ВВЕ5Е%,Е

П2 7-1- 1)H(353I 7312(?8 3 1-г32*),:*?8 6*-1г-534-/.38 1?*.2( H) L2/,-0*3- 
0-/I53,-53I /L12/ *) /@3@-**?= L13120*?= г)H 12/ 2L-1-@)GS373 5-7L)73, ) 
1?*2. NПO 95(-103,/I ( 7312(2= 6.2*273.- ( .)4-/5(- 20*2г2 3H /)7?8 03*)734*?8 3 
(?/2.2.2*.91-*5*?8 52()1*?8 1?*.2(. П13 527, 452 г,2M),:*?= /L12/ *) L13120*?= г)H 
( ц-,27 (2H1)/5), -@-г20*2 *) 2.3%, 5-7L? 12/5) /L12/) *) /@3@-**?= L13120*?= г)H 
/2/5)(3,3 6.2%. Q 1-H9,:5)5- 02,I NПO ( /2(2.9L*27 7312(27 /L12/- *) г)H (2H12/,) ( 
1995–2023 гг. (512- 02 15.2% (5)M,. 1). BS- M?/51-- (?12/,) H*)4372/5: /@3@-**2г2 г)H) ( 
7312(2= 7-@1-г32*),:*2= 521г2(,- L13120*?7 г)H27. Q 2023 г. 02,I NПO ( 521г2(,- 7-@09 
1-г32*),:*?73 1?*.)73 L13120*2г2 г)H) 02/53г,) 59% L2 /1)(*-*3G / 27% ( 2000 г.  N90I 
L2 *-L2,*?7 L1-0()135-,:*?7 0)**?7, ( 2024 г. 6525 L2.)H)5-,: L1-(?/3, 60%.

ТаF6EGа 1. C31: 03*)73.) /L12/) *) L13120*?= г)H ( 1995–2023 гг., 7,10 .9M. 7 
Table 1. The World: Natural Gas Demand Dynamics in 1995–2023, Billion Cubic Meters

 1995 2000 2005 2010 2015 2020 2021 2022 2023 /B9дC9hодо:ы9 
A9IJы BосAа, %

519M2L12(20*?= г)H 2021 2283 2608 2888 3169 3421 3553 3513 3509 2.0

NПO 98 127 149 289 325 472 498 522 532 6.2

(/-г2 2119 2410 2757 3177 3494 3893 4051 4036 4040 2.3

02,I NПO, % 4.8 5.6 5.7 10.0 10.3 13.8 14.0 14.9 15.2 -

&/524*3.: 1)//435)*2 )(521)73 L2 0)**?7 Energy Institute Statistical Review of World Energy1.

П13 6527 /2M?53I 2022–2024 гг. .)103*),:*2 3H7-*3,3 7312(2= 6*-1г-534-/.3= 
,)*0A)F5, /,2@3(A3=/I ( L1-0?09S3- L2,(-.). E).534-/.3 H) 2022–2024 гг. M?, 2/9S-/5(,-* 
/3,2(2= L-1-0-, 1-г32*),:*?8 г)H2(?8 1?*.2(, ( L-1(9G 24-1-0: ( B(12L- 3 B(1)H33. Q 
1-H9,:5)5- F3H34-/.2г2 9*3452@-*3I г)H251)*/L215*2= 3*F1)/519.591? “N-(-1*?= L252.” 
3 “N-(-1*?= L252.-2” ( U),53=/.27 721- (26.09.2022) 3 L2453 L2,*2= M,2.312(.3 12//3=/.38 
L2/5)(2. L2 г)H2L12(20)7 4-1-H 5-1135213G Q2/524*2= B(12L? L20 (2H0-=/5(3-7 /)*.ц3= 
3 .2*51/)*.ц3= D2//3I 2.)H),)/: ( H*)435-,:*2= 7-1- (?5-/*-*) / -(12L-=/.2г2 1?*.) 
519M2L12(20*2г2 г)H), ) 519M2L12(20*?- L2/5)(.3 12//3=/.2г2 г)H) M?,3 (2 7*2г27 
H)7-S-*? L2/5)(.)73 NПO, ( 527 43/,- 3 3H DE. О/*2(*?73 M-*-F3ц3)1)73 652г2 L-1-0-,) 

1 2024 Energy Institute Statistical Review of World Energy. Energy Institute. 2024. Available at: https://www.energyinst.org/__data/assets/
excel_doc/0020/1540550/EI-Stats-Review-All-Data.xlsx (accessed 19.12.2024).
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N1?*.2( /5),3 Н21(-г3I, )7-13.)*/.3- L123H(2035-,3 3 6./L215-1? /@3@-**2г2 г)H), 

) 5).@- 1I0 .19L*?8 7-@09*)120*?8 *-F5-г)H2(?8 .27L)*3= / г,2M),:*?7 521г2(?7 
L215F-,-7 NПO. E9*0)7-*5),:*?- L1343*?, .1)5.2/124*?- 3 02,г2/124*?- L2/,-0/5(3I 
6538 L12ц-//2( 02/5)524*2 A312.2 3 г,9M2.2 L12)*),3H312()*? ( *)94*2= ,35-1)591- [1; 
2; 3; 4; 5; 6; 7]. 

ОL-1-@)GS3= 12/5 1?*.) NПO 3 2/2M-**2 *)1)/5)GS-- 0273*312()*3- /@3@-**2г2 
г)H) ( г)H2(27 M),)*/- B(12L-=/.2г2 /2GH) (?H?()G5 . @3H*3 *2(?- 1-@37? 3 L1).53.3, 
*)L1)(,-**?- *) 1-г9,312()*3- 673//33 7-5)*).

,%,3,АТ,В2 0О /О-(АKЕ%,L В21(О/ОВ МЕТА%А

V73//33 7-5)*) /435)G5/I (521?7 L2 H*)4372/53 )*512L2г-**?7 F).52127 
3H7-*-*3I .,37)5) L2/,- 9г,-.3/,2г2 г)H) [8]. W2/53@-*3- 02,г2/124*?8 .,37)534-/.38 
ц-,-= 51-M9-5 /2.1)S-*3I (?M12/2( 2M238 г)H2(. О0*).2 7-5)* L13H*)* M2,-- )г1-//3(*?7 
L)1*3.2(?7 г)H27, L265279 M?/512- /2.1)S-*3- -г2 (?M12/2( L1-0L2,2@35-,:*2 72@-5 
37-5: M2,-- (?1)@-**?= 6FF-.5 L2 /0-1@3()*3G г,2M),:*2г2 L25-L,-*3I. П1)(35-,:/5() 
3 L2,353.3 1)H*?8 /51)* /5),3 90-,I5: L2(?A-**2- (*37)*3- /2.1)S-*3G 673//33 
7-5)*) L2/,- L9M,3.)ц33 6-г2 2ц-*24*2г2 02.,)0) C-@L1)(35-,:/5(-**2= г19LL? 
6./L-152( L2 3H7-*-*3G .,37)5) (COV&!)2 3 H)L9/.) O,2M),:*2г2 L12-.5) (2M-S)*3I) L2 
7-5)*9, *)L1)(,-**2г2 *) .2,,-.53(*2- /2.1)S-*3- )*512L2г-**?8 (?M12/2( 7-5)*) *) 
30% . 2030 г. L2 /1)(*-*3G / 912(*-7 2020 г.3 О0*).2, *-/7251I *) 52 452 M2,-- 150 /51)*, 
*) 02,G .2521?8 L1382035/I M2,-- L2,2(3*? г,2M),:*?8 (?M12/2( 7-5)*), L20L3/),3 652 
/2г,)A-*3-, . *)4),9 2023 г. ,3A: *-7*2г3- 3H *38 L13*I,3 .2*.1-5*?- 7-1? L2 M21:M- / 
7-5)*2(2= 673//3-=, *) 452 9.)H?()G5 -(12L-=/.3- 3//,-02()5-,3 [9].

N1-03 *-2M82037?8 7-1 L132135-5*?73 I(,IG5/I 0-=/5(3I L2 /2.1)S-*3G 
(?M12/2( 7-5)*) ( *-F5-г)H202M?()GS-7 3 6*-1г-534-/.27 /-.521)8, 825I /-,:/.2- 
82HI=/5(2 – 5).@- 203* 3H .19L*-=A38 -г2 3/524*3.2(. П2 37-GS37/I 2ц-*.)7, 7312(2= 
*-F5-г)H2(?= /-.521 6735312(), ( )572/F-19 ( 2022 г. 80 7,* 5 7-5)*), 452 /2/5)(3,2 
23% (/-8 )*512L2г-**?8 (?M12/2( 652г2 L)1*3.2(2г2 г)H) [10]. О0*).2 52,:.2 13% 6538 
(?M12/2( L20L)0)G5 L20 1-г9,I521*?- 2г1)*34-*3I 1)H*2г2 8)1).5-1) [9].

Q?M12/? 7-5)*) ( 52L,3(*2-6*-1г-534-/.27 .27L,-./- (%V!), ( /(2G 24-1-0:, (2H*3.)G5 
( 1-H9,:5)5- 02M?43, 51)*/L215312(.3 3 .2*-4*2г2 3/L2,:H2()*3I 3/.2L)-7?8 (302( 52L,3() 
– г,)(*?7 2M1)H27, L13120*2г2 г)H), .2521?=, /2M/5(-**2, /2/5235 L2 M2,:A-= 4)/53 3H 7-5)*), 
*2 5).@- 9г,I 3 *-F53. X)1).5-1*2, 452 “L13120*?= г)H” 3,3 7-5)*, ( 25,343- 25 9г,-.3/,2г2 
(402), 825I 3 I(,I-5/I 20*2(1-7-**2 L)1*3.2(?7 г)H27, *2 3 L2/,- 95-4.3 3,3 /51)(,3()*3I 
( )572/F-19 ( L2,*27 2MR-7- /281)*I-5 /(23 L2,-H*?- /(2=/5() 52L,3() 3,3 /?1:I 0,I 
г)H283733, ) H*)435, 3 6.2*2734-/.9G ц-**2/5:. V52 F217319-5 24-(30*9G 6.2*2734-/.9G 
7253()ц3G 0,I /2.1)S-*3I (?M12/2( 3 9,)(,3()*3I 7-5)*), L2/.2,:.9 /*3@-*3- L25-1: 
652г2 ц-**2г2 3/524*3.) 6*-1г33 3 /?1:I L2H(2,I-5 L2(?/35: 02820*2/5: M3H*-/).

%V! г-*-1319-5 (?M12/? 1)H,34*?73 /L2/2M)73, 452 L212@0)-5 L12M,-7? / 38 
524*2= .2,34-/5(-**2= 2ц-*.2=, 72*35213*г27 3 L20г252(.2= 254-5*2/53. &//,-02()*3I, 
L12(-0-**?- ( 1)H*?8 /51)*)8, L2.)H),3, 452 2F3ц3),:*)I /5)53/53.) 673//33 
L)1*3.2(?8 г)H2( ( 6527 /-.521-, .). L1)(3,2, *-022ц-*3()-5 L2.)H)5-,3 L2 7-5)*9. 
Y)*3@-*3- 72@-5 M?5: /(IH)*2 / *-(2H72@*2/5:G 94-5) 6L3H2034-/.38 3 )()13=*?8 
95-4-. /2 /(-18(?/2.373 2MR-7)73 (?M12/2(, ) 5).@- / 2г1)*34-**?73 (2H72@*2/5I73 
/M21) L-1(34*?8 “L2,-(?8” 0)**?8. Q/- 652 /*3@)-5 ц-**2/5: 7-5203. .2,34-/5(-**2= 
2ц-*.3 (?M12/2( .). 7-520)73 “/*3H9 ((-18” *) 2/*2(- (1-7-**?8 .26FF3ц3-*52(, 
5). 3 “/(-189 (*3H” *) 2/*2(- 912(*-= .2*ц-*51)ц3= г)H), 2L1-0-,I-7?8 L2 .2/(-**?7 
8)1).5-13/53.)7. П265279 F).534-/.3 L1-0/5)(,I-7?- 1-г9,I521)7 0)**?- .27L)*3= 2 

2 Climate Change 2021: The Physical Science Basis. The Intergovernmental Panel on Climate Change (IPCC). Available at: https://www.ipcc.ch/
report/ar6/wg1/ (accessed 20.12.2024).
3 Launch by United States, the European Union, and Partners of the Global Methane Pledge to Keep 1.5C Within Reach. European Commission. 
02.11.2021. Available at: https://ec.europa.eu/commission/presscorner/detail/en/statement_21_5766 (accessed 19.12.2024).
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КА (?M12/)8 L)1*3.2(?8 г)H2( *) /-г20*IA*3= 0-*: L1-0/5)(,IG5 /.21-- /720-,312()**?- 
2ц-*.3, 4-7 1-),:*?- 1-H9,:5)5? /M21) 3 2M1)M25.3 L-1(34*?8 *)591*?8 0)**?8 [11].

C)/A5)M*2/5: 1?*.) NПO 3 -г2 (?/2.)I 7)1@3*),:*2/5: ( /24-5)*33 /2 (/- 
-S- ).53(*2 L120(3г)-72= /51)*)73 B(12/2GH) “H-,-*2= L2(-/5.2=” L205),.3()G5 
1-г9,I5212( BN, ( 9@- /,2@3(A-7/I F217)5- 38 0-=/5(3=, . 02L2,*35-,:*2= 72*-53H)ц33, 
F3,:51)ц33 3 *),2г22M,2@-*3G 37L215) 9г,-(202120*?8 1-/91/2(, ( 4)/5*2/53 – NПO. 
V.2,2г34-/.37 2M2/*2()*3-7 0,I 5).38 L2,353.2-6.2*2734-/.38 1-A-*3= /,9@)5 
L2*I53I 9г,-1202-7.2/53 3 7-5)*23*5-*/3(*2/53 L13120*2г2 г)H) 3 NПO, L2/59L)GS-г2 25 
1)H,34*?8 L123H(2035-,-= 3 L2/5)(S3.2(. П13 6527 ()@*2 02L2,*35-,:*2 L204-1.*95:, 
452 *) /-г20*IA*3= 0-*:, *-/7251I *) *),343- M2,:A2г2 43/,) 3//,-02()*3=, 2L31)GS38/I 
*) *)94*9G 9*3F3ц312()**9G 7-5202,2г3G 2ц-*2. 3 1)H*22M1)H*?- M)H? 0)**?8 [12; 
13], 2MS-L13*I5?8 7312(?8 /5)*0)152( 2ц-*.3 9г,-1202-7.2/53 3 7-5)*23*5-*/3(*2/53 
L123H(20/5(-**?8 ц-L24-. ( *-F5-г)H202M?()GS-= 3 NПO-3*09/5133 *- /F217312()*2. 
D)H1?( 7-@09 0-=/5(3I73 1-г9,I5212( 3 *),343-7 )0-.()5*2= /5)53/53.3, L13H*)()-72= 
2/*2(*?73 94)/5*3.)73 г)H2(2г2 1?*.), 25.1?()-5 2г127*2- L12/51)*/5(2 0,I 1)H,34*2г2 
120) /L-.9,Iц3= 3 L2,353H)ц33 L12M,-7?. U2,-- 52г2, 6525 2MR-.53(*2 /9S-/5(9GS3= 
1)H1?( 72@-5 M?5: *)7-1-**2 3,3 *-*)7-1-**2 3/L2,:H2()* ( .)4-/5(- *-1?*24*2г2 
3*/5197-*5) M),)*/312(.3 /519.591? 37L215) г)H) 3H /51)*-L2/5)(S3.2(, ( L-1(9G 24-1-0: 
г2/90)1/5()73 BN, ) H)5-7, (-12I5*2, 3 +H3)5/.2-%3822.-)*/.2г2 1-г32*) (+%D).

%ОВОЕ МЕТА%ОВОЕ (Е)УЛ,(ОВА%,Е В ЕВ(О/ОLMЕ

Q /51)*)8 B(12L-=/.2г2 /2GH), .2521?=, .). 9@- 257-4),2/:, (?/59L)-5 L32*-127 
г,2M),:*2= .,37)534-/.2= L2(-/5.3 3 1-г9,I521*?8 *2()ц3=, /2M/5(-**2- L123H(20/5(2 
3/.2L)-72г2 52L,3() /*3@)-5/I, 452 -/5-/5(-**2 (-0-5 3 . /2.1)S-*3G (?M12/2( 7-5)*). 
П13 6527 BN 2/5)-5/I 20*37 3H .19L*-=A38 37L215-12( 9г,-120*2г2 /?1:I. П265279 ( 
/51)5-г33 B(12/2GH) L2 7-5)*9 L-1(224-1-0*2- (*37)*3- 90-,I-5/I /2(-1A-*/5(2()*3G 
3H7-1-*3I -г2 (?M12/2( 3 L1-02/5)(,-*3G 0-5),3H312()**2= 254-5*2/53 2M 6538 (?M12/)8 
.). 0,I .27L)*3=, (-09S38 M3H*-/ (*9513 /)72г2 BN, 5). 3 0,I 37L215-12( 3/.2L)-72г2 
52L,3()4.

П-1(?- L1-0,2@-*3I L2 1-г9,312()*3G 673//33 7-5)*) ( BN B(12.273//3I (B!) 
L1-0/5)(3,) -S- 15 0-.)M1I 2021 г. ( 1)7.)8 L).-5) 7-1 L2 (2021209 3 0-.)1M2*3H312()**279 
г)H95. Q?H2(? 6*-1г-534-/.2г2 .13H3/) 2022 г. H*)435-,:*2 /7-/53,3 (*37)*3- *) *)0-@*2/5: 
2M-/L-4-*3I 52L,3(*2-6*-1г-534-/.373 1-/91/)73, L265279 L-1-г2(21? 7-@09 /51)*)73-
4,-*)73 L2 2.2*4)5-,:*2= 1-0).ц33 7-5)*2(2г2 1-г9,312()*3I H)*I,3 L2453 0() г20), 
3 F3*),:*2- /2г,)A-*3- (*9513 H).2*20)5-,:*?8 21г)*2( BN M?,2 02/53г*952 52,:.2 ( 
*2IM1- 2023 г. Н9@*2 L204-1.*95:, 452 H) 6525 L-1320 L2,3534-/.3= .2*5-./5 ( B(12/2GH- 
5).@- H*)435-,:*2 3H7-*3,/I: L12г1)77*?- 9/5)*2(.3 L2 0-.)1M2*3H)ц33 H*)435-,:*2 
9/3,3,3/: 3 ( *2(2= 1-0).ц33 L).-5) 7-1 L2 1-г9,312()*3G (?M12/2( 7-5)*) *)ц-,3(),3 
*) 1)03.),:*2- /2.1)S-*3- /L12/) *) L13120*?= г)H ( /1-0*-/124*2= 3 02,г2/124*2= 
L-1/L-.53()8. Q .1)5.2/124*?= L-1320 519M2L12(20*?= г)H 3H D2//33, .). 9@- 257-4),2/:, 
M?, ( H*)435-,:*2= /5-L-*3 H)7-S-* )7-13.)*/.37 NПO, 452 L251-M2(),2 9/.21-**2г2 
1)/A31-*3I 3*F1)/519.591? L13-7.3, 1-г)H3F3.)ц33 3 81)*-*3I /@3@-**2г2 г)H) [14].

&52г2()I (-1/3I D-г,)7-*5) BN L2 /2.1)S-*3G (?M12/2( 7-5)*) ( 6*-1г-534-/.27 
/-.521- M?,) 95(-1@0-*) ( 7)- 2024 г. 3 (/59L3,) ( /3,9 ,-527 52г2 @- г20)6. D-г,)7-*5 
/20-1@35 /,-09GS3- .,G4-(?- 7-1? L2 73*373H)ц33 (?M12/2( 7-5)*) L13 L123H(20/5(- 

4 European Commission, Communication from the Commission to the European Parliament, the Council, the European Economic and Social 
Committee and the Committee of the Regions on an EU Strategy to Reduce Methane Emissions. COM (2020) 663 Final. EUR-Lex. Access 
to European Union Law. 14.10.2020. Available at: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:52020DC0663 (accessed 
19.12.2024).
5 European Commission, Proposal for a Regulation of the European Parliament and of the Council on Methane Emissions Reduction in the Energy 
Sector and Amending Regulation (EU) 2019/942. COM (2021) 805 Final. EUR-Lex. Access to European Union Law. 15.12.2021. Available at: 
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:52021PC0805 (accessed 19.12.2024).
6 European Commission, Regulation (EU) 2024/1787 of the European Parliament and of the Council of 13 June 2024 on the Reduction of Methane 
Emissions in the Energy Sector and Amending Regulation (EU) 2019/942 (Text with EEA Relevance). EUR-Lex. Access to European Union Law. 
15.07.2024. Available at: https://eur-lex.europa.eu/eli/reg/2024/1787/oj/eng (accessed 19.12.2024).
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N3/.2L)-72г2 52L,3() *) 5-11352133 BN: 

–  (2-L-1(?8, 51-M2()*3I L2 2MIH)5-,:*279 3H7-1-*3G, 254-5*2/53 3 (-13F3.)ц33 
(monitoring, reporting and veri3cation, MRV) (?M12/2( *) 912(*- 3/524*3.2(, ( 527 
43/,- 0,I *-3/L2,:H9-7?8 ).53(2(. N2г,)/*2 /5. 12 .27L)*33 02,@*? L1-02/5)(,I5: 
1-г9,I521)7 254-5? ( 5-4-*3- 18 7-/Iц-( L2 6./L,9)5319-7?7 ).53()7 3 30 7-/Iц-( 
L2 *-3/L2,:H9-7?7 ).53()7, (.,G4)I /,-09GS9G 3*F217)ц3G: 

a. 53L 3 7-/52L2,2@-*3- 3/524*3.) (?M12/2(; 
b. 0)**?- L2 .)@0279 .2*.1-5*279 53L9 3/524*3.) (?M12/2(, L1-0/5)(,-**?- ( 

52**)8 7-5)*) 3 52**)8 6.(3(),-*5) CO2;
c. L2012M*)I 3*F217)ц3I 2 7-5203.)8 .2,34-/5(-**2= 2ц-*.3;
d. /2(2.9L*?- (?M12/? 7-5)*) L2 6./L,9)5319-7?7 2MR-.5)7;
e. 0)**?- 2 02,- (,)0-*3I 3 (?M12/)8 7-5)*) 25 *-3/L2,:H9-7?8 ).53(2(, 

97*2@-**?- *) 02,G (,)0-*3I;
f. /L3/2. 21г)*3H)ц3=, 2/9S-/5(,IGS38 2L-1)53(*?= .2*512,: *-3/L2,:H9-7?8 

).53(2(; 
g. 2MIH)5-,:*2- 2M*)19@-*3- 95-4-. 3 1-72*5 2M21902()*3I (A Leak Detection and 

Repair, LDAR) *) (/-8 *-F5-г)H2(?8 2MR-.5)8;
–  (2-(521?8, H)L1-5 *) L,)*2(?- (?M12/? ( )572/F-19 3 /@3г)*3- г)H) *) F).-,)8 ( 

*-F5-г)H2(27 /-.521-, 2г1)*34-*3- (*-L,)*2(?8 (?M12/2( 3 /@3г)*3I *) F).-,)8 
L13 F21/-7)@21*?8 2M/52I5-,:/5()8;

–  (-51-5:38, 2MIH)5-,:/5(2 0,I *-F5I*2г2, г)H2(2г2 3 9г2,:*2г2 /-.5212( H)(-1A35: 
3*(-*5)13H)ц3G, 72*35213*г (?M12/2( 3 1)H1)M25.9 L,)*2( L2 /*3@-*3G (?M12/2( 
0,I H).1?5?8, M-H0-=/5(9GS38, H).9L21-**?8 3 H)M12A-**?8 2MR-.52(;

–  (-4-5(-15?8, 2г1)*34-*3- (?M12/2( 3H 9г2,:*?8 A)85, 1)M25)GS38 *) 5-L,2(?8 
6,-.512/5)*ц3I8, / 2027 г. / 9@-/524-*3-7 2г1)*34-*3= / 2031 г.

%).@- ( 02.97-*5 (.,G4-*? L2,2@-*3I, *)L1)(,-**?- *) L2(?A-*3- L12H1)4*2/53 
3 L13*I53- 7-1 ( 25*2A-*33 (?M12/2( 7-5)*) L13 37L215- *-F53, г)H) 3 9г,I, (.,G4)I: 
/2H0)*3- 2MS-02/59L*2= M)H? 0)**?8 2 L12H1)4*2/53 (?M12/2( 7-5)*), 2 .2521?8 /22MS)G5 
37L215-1? 3 2L-1)521? BN; /2H0)*3- L12F3,-= L2.)H)5-,-= 7-5)*) ( /51)*)8 3 .27L)*3I8 0,I 
3/L2,:H2()*3I 37L215-1)73; (*-01-*3- г,2M),:*2= /3/5-7? 72*35213*г) (?M12/2( 7-5)*) 
3 7-8)*3H7) M?/512г2 2L2(-S-*3I 2 /2M?53I8, /(IH)**?8 /2 /(-18(?/2.373 (?M12/)73, 
.2521?= (.,G4)-5 0)**?- 2 7)/A5)M)8, 7-/52L2,2@-*33 3 L2(521I-72/53 5).38 /2M?53= L2 
(/-79 7319.

(EсNCо? 1. V5)L? 9@-/524-*3I 7-5)*2(2г2 1-г9,312()*3I ( BN *) L-1320 02 2030 г. 
Figure 1. Schematic Representation of the Stages of Tightening Methane Regulation in the  

EU for the Period up to 2030

 
&/524*3.: /2/5)(,-*2 )(521)73 L2 0)**?7 D-г,)7-*5) BN L2 /2.1)S-*3G (?M12/2( 7-5)*) ( 6*-1г-534-/.27 
/-.521- 2024 г. 7

7 European Commission, Regulation (EU) 2024/1787…
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КА Y)F3./312()*? 5).@-: L1)(2 B(12.273//33 H)L1)A3()5: /(2-(1-7-**9G 
3*F217)ц3G 2 7-1)8, L13*37)-7?8 H)3*5-1-/2()**?73 /51)*)73 ( /(IH3 / 5).373 
/2M?53I73; L2,2@-*3- 2 527, 452M? *)43*)I / I*()1I 2027 г. *2(?- 37L215*?- .2*51).5? 
*) *-F5:, г)H 3 9г2,: (.,G4),3 51-M2()*3I . MRV 0,I 6./L215-12(, 6.(3(),-*5*?- 
51-M2()*3I7, 9/5)*2(,-**?7 0,I L123H(2035-,-= ( BN. D-г,)7-*5 2L1-0-,I-5 2MS3- 
L)1)7-51? 7-5202,2г33 1)/4-5) 7-5)*2-7.2/53 L13 02M?4- *-F53, г)H) 3 9г,I, ) 5).@- 
7)./37),:*?- H*)4-*3I *) 912(*- L123H(2035-,I / 94-527 1)H,34*?8 3/524*3.2(, 
L12ц-//2( 3 9/,2(3= *) L123H(20/5(-**27 94)/5.- (13/. 1).

%).37 2M1)H27, L13*I5?= 1-г,)7-*5 *),)г)-5 *2(?- 2MIH)5-,:/5() *) .27L)*33 
*-F5-г)H2(2= 251)/,3 3 г2/90)1/5() – 4,-*? BN ( 25*2A-*33 .2,34-/5(-**2= 2ц-*.3, 
72*35213*г), 254-5*2/53, L12(-1.3 3 /2.1)S-*3I (?M12/2(, /(IH)**?8 / 02M?4-=, 
51)*/L215312(.2= 3 .2*-4*?7 3/L2,:H2()*3-7 3/.2L)-7?8 (302( 52L,3() – *-F53, г)H) 
3 9г,I. О* 5).@- L2/5-L-**2 9@-/524)-5 51-M2()*3I . 37L215-1)7 6*-1г33 ( 25*2A-*33 
(?M12/2( 7-5)*), /(IH)**?8 / /?12= *-F5:G, L13120*?7 г)H27 3 9г,-7, L2/5)(,I-7?73 
*) 1?*2. B(12/2GH), *)43*)I / *217 L12H1)4*2/53, 72*35213*г), 254-5*2/53 3 L12(-1.3 
6.(3(),-*5*2/53 3 L1-0-,:*2= 7)./37),:*2= 7-5)*23*5-*/3(*2/53 L123H(20/5() 
3/.2L)-72г2 52L,3(). О/*2(*?- 1-г,)7-*5*?- L2,2@-*3I 3 L25-*ц3),:*?- L2/,-0/5(3I 
3 13/.3 -г2 (*-01-*3I L12)*),3H312()*? -(12L-=/.373 3//,-02()5-,I73, M2,-- 52г2, 
6./L-15? О./F210/.2г2 3*/53595) 6*-1г-534-/.38 3//,-02()*3= (Oxford Institute for Energy 
Studies, OEIS) 2/9S-/5(,IG5 72*35213*г 3 )*),3H 1-г9,I521*?8 3H7-*-*3= BN ( 652= 
2M,)/53, *)43*)I / 2017 г. [15]. 

B/,3 *),2@35: *217)53(*?- L1)(2(?- *2()ц33 B(12/2GH) L2 673//33 7-5)*) 
*) L12ц-// 51)*/F217)ц33 1?*.) L13120*2г2 г)H) ( BN, 52 /5)*2(35/I 24-(30*2, 452 
1-г9,I521? L1-/,-09G5 ц-,: 9@-/52435: 37L215 NПO L2 “H-,-*?7” .135-13I7. Z435?()I 
3/52134-/.3= 2L?5 1)H(353I 1-г32*),:*?8 1?*.2( 6*-1г-534-/.2г2 /?1:I, (-/:7) 
(-12I5*2, 452 3 019г3- .19L*?- 1?*.3, ( L-1(9G 24-1-0:, N-(-12-Q2/524*2= +H33, 72г95 
L2/,-02()5: L137-19 BN ( 4)/53 ((-0-*3I L202M*2г2 1-г9,312()*3I. W,I /)72г2 @- 
B(12L-=/.2г2 /2GH) /24-5)*3- D-г,)7-*5) L2 /2.1)S-*3G (?M12/2( 7-5)*) / C-8)*3H727 
51)*/г1)*34*2г2 9г,-120*2г2 1-г9,312()*3I (Carbon Border Adjustment Mechanism, 
45А.) 9@- /-г20*I F217319-5 .27L,-./*9G /3/5-79 F3,:51)ц33 3 02L2,*35-,:*2г2 
*),2г22M,2@-*3I 37L215) 52L,3(*2-6*-1г-534-/.38 1-/91/2(, L134-7 0,I 6./L215-12( 
NПO 6525 (2L12/ /5235 *)3M2,-- 2/512. 

Q *)/52IS-- (1-7I ( 731- 25/95/5(9G5 7-@09*)120*2 L13H*)**?- 7-5203.3 3 
/5)*0)15? 2ц-*.3 7-5)*23*5-*/3(*2/53 02M?43 L13120*2г2 г)H) 3 L123H(20/5() 
NПO. C-@09*)120*2- 6*-1г-534-/.2- )г-*5/5(2 (CV+) ( 1)7.)8 1-г9,I1*2г2 
3//,-02()*3I Global Methane Tracking F217319-5 /5)53/53.9 7-5)*23*5-*/3(*2/53 
3H 1)H*?8 3/524*3.2(, L2,94-**9G L2 1)H*?7 7-5203.)7 [16]. О0*).2 2L1-0-,35: 
7-5)*23*5-*/3(*2/5: ( 1)H1-H- 3*03(309),:*?8 NПO-L123H(20/5( /-г20*I *- 
L1-0/5)(,I-5/I (2H72@*?7 ((309 25/95/5(3I 7-5203. 3H7-1-*3= 3 *-2M820372г2 
2MR-7) 3/820*?8 0)**?8. %-7 *- 7-*-- 37-GS3-/I L13M,3H35-,:*?- 2ц-*.3 
L2.)H?()G5, 452 /1-03 .19L*?8 L123H(2035-,-= 3 6./L215-12( NПO N[+ I(,IG5/I 
7312(?7 ,30-127 L2 )M/2,G5*?7 2MR-7)7 (?M12/2( 7-5)*) ( г)H2(2= 251)/,3, ) 
D2//3=/.)I E-0-1)ц3I, H*)435-,:*2 25/5)()I 25 N2-03*-**?8 [5)52(, H)*37)-5 (5212- 
7-/52. О0*).2, -/,3 *),2@35: (?M12/? 7-5)*) *) 2MR-7 02M?43 г)H), 52 3 D2//3I, 3 N[+ 
L-1-7-S)G5/I ( г19LL9 L123H(2035-,-= /2 /1-0*-= 7-5)*23*5-*/3(*2/5:G. Q ,30-1? 
@- L2 65279 L2.)H)5-,G (?0(3г)G5/I +,@31, &*02*-H3I 3 C-./3.). Q 52 @- (1-7I 
/)7?73 “6.2,2г34*?73” L2 7-5)*23*5-*/3(*2/53 /1-03 .19L*?8 L123H(2035-,-= 3 
6./L215-12( NПO 2.)H?()G5/I !)5)1 3 +(/51),3I (13/. 2).
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N(EсNCо? 2. ОMR-7 (?M12/2( 7-5)*) ( г)H2(2= L127?A,-**2/53 3 -- 9/1-0*-**)I 

7-5)*23*/5-*/3(*2/5: ( /51)*)8 – .19L*?8 L123H(2035-,I8 NПO ( 2022 г., 5?/. 5  
Figure 2. The Volume of Methane Emissions in the Gas Industry and Its Average Methane Intensity  

in Major LNG Producing Countries in 2022, Thousand Tons 

 &/524*3.: /2/5)(,-*2 )(521)73 L2 0)**?7 IEA Global Methane Tracker 20248.

-О%-У(Е%3,O (Е)УЛOТО(%2P -О%3Е03,4 , 0(А-Т,- 
-А- %ОВ24 .А-ТО( (АMВ,Т,O (2%-ОВ /0)

П1-(1)S-*3- 7-5)*2-7.2/53 L13120*2г2 г)H) ( *2(?= ()@*?= F).521 
.2*.91-*52/L2/2M*2/53 *) 1?*.- NПO L2/52I**2 *)82035/I ( ц-*51- (*37)*3I 
L1)(35-,:/5() N[+ 3 )7-13.)*/.38 1-г9,I5212(. Q 2023–2024 гг. E-0-1),:*2- 
)г-*5/5(2 L2 H)S35- 2.19@)GS-= /1-0? N[+, 0-=/5(9I *) 2/*2(- Y).2*) 2 
/*3@-*33 3*F,Iц33 3 Y).2*) 2 43/527 (2H098-, L13*I,2 *2(?- /5)*0)15? L2 
673//33 7-5)*) ( *-F5-г)H2(27 /-.521- 3 ((-,2 L,)59 (F).534-/.3 *),2г) H) 
(?M12/? 7-5)*) 0,I .19L*?8 -г2 6735-*52( ( *-F5-г)H2(27 /-.521-, (.,G4)I 
3*F1)/519.591*?- .27L)*339. N5)*0)15? L2H(2,IG5 /*3H35: (?M12/? 7-5)*) *)  
1.5 7,10 5 6.(3(),-*5) 032./30) 9г,-120) (402-6.() ( L-1320 2024–2038 гг., 452 1)(*2 
/2(2.9L*?7 (?M12/)7 /-.521) 6,-.5126*-1г-53.3 N[+ ( 2021 г. Н),2г L2H(2,35 /2.1)535: 
.979,I53(*?- (?M12/? 7-5)*) *) 34 7,* 5 402-6.( 02 2035 г., 452 1)(*2 г202(?7 (?M12/)7 
L)1*3.2(?8 г)H2( 8 7,* )(5272M3,-=. 

П2,3534-/.3 N[+ L?5)G5/I 02M35:/I 25 B(12.273//33 L13H*)*3I 6.(3(),-*5*2/53 
*2(2г2 7-5)*2(2г2 1-г9,312()*3I ( N2-03*-**?8 [5)5)8 *2(?7 /5)*0)15)73 37L215) NПO, 
.2521?- H)L,)*312(), 1-),3H2()5: B(12/2GH ( /225(-5/5(33 / D-г,)7-*527 L2 /2.1)S-*3G 
(?M12/2( 7-5)*). Q 2.5IM1-–0-.)M1- 2024 г. 9820IS)I )073*3/51)ц3I W@. U)=0-*) *)L1)(3,) 
( B! *-/.2,:.2 L3/-7 / L13H?()73 2M-/L-435: 5).2= 1-@37 37L215) /@3@-**2г2 L13120*2г2 
г)H), .2521?= )(527)534-/.3 L13H*)-5, 452 )7-13.)*/.3- 6./L215-1? NПO, (?L2,*3(A3- 
51-M2()*3I F-0-1),:*2г2 +г-*5/5() L2 H)S35- 2.19@)GS-= /1-0? N[+ L2 7-5)*2(279 
1-г9,312()*3G, L2,*2/5:G 902(,-5(21IG5 3 *217? 7-5)*2(2г2 1-г9,312()*3I BN. 

8 Global Methane Tracker 2024. IEA. Available at: https://www.iea.org/reports/global-methane-tracker-2024 (accessed 21.12.2024).
9 Standards of Performance for New, Reconstructed, and Modi3ed Sources and Emissions Guidelines for Existing Sources: Oil and Natural Gas 
Sector Climate Review, 40 CFR pt 60 (December 2023). Environmental Protection Agency (EPA). Available at: https://www.epa.gov/system/3les/
documents/2023-12/eo12866_oil-and-gas-nsps-eg-climate-review-2060-av16-3nal-rule-20231130.pdf (accessed 19.12.2024); Greenhouse 
Gas Reporting Rule: Revisions and Con3dentiality Determinations for Petroleum and Natural Gas Systems, 88 Fed Reg 50282 (August 1, 2023). 
Environmental Protection Agency. Available at: https://www.govinfo.gov/content/pkg/FR-2023-08-01/pdf/2023-14338.pdf (accessed 
10.01.2025); Waste Emissions Charge for Petroleum and Natural Gas Systems, 89 Fed Reg 5318–5381 (January 26, 2024). U.S. EPA. Available at: 
https://www.govinfo.gov/content/pkg/FR-2024-01-26/pdf/2024-00938.pdf (accessed 10.01.2025).
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КА П2H3ц3G B(12.273//33 L2 0)**279 (2L12/9 L1-0/.)H)5: /,2@*2. N (?/2.2= 
(-12I5*2/5:G /,-09-5 2@30)5: 9/3,-*3I 0)(,-*3I *) BN / 51-M2()*3-7 25(-1г*95: 
)7-13.)*/.3- L1-0,2@-*3I /2 /5212*? “H-,-*2г2 ,2MM3”, L134-7 L2 2M- /5212*? 
+5,)*534-/.2г2 2.-)*). Q 52 @- (1-7I *- 3/.,G4-*2, 452 B!, L200-1@3()I 5-*0-*ц33, 
L2,943(A3- 1)H(353- L2/,- *)4),) 9.1)3*/.2г2 .13H3/), M90-5 )L-,,312()5: . 
/22M1)@-*3I7 6*-1г-534-/.2= 3 *)ц32*),:*2= M-H2L)/*2/53, 2520(3г)I *) (5212/5-L-**9G 
L2H3ц3G 30-2,2г3G 6*-1г-534-/.2г2 L-1-820) 3 “H-,-*2г2 L).5)”. О4-(30*2 5).@-, 452 
(2L12/? 37L215) NПO M9095 1-A)5:/I *- 3H2,312()*2, ) ( 1)7.)8 M2,:A2= L).-5*2= 
/0-,.3 BN–N[+. !2*591? 652= /0-,.3 52,:.2 *)43*)G5 L1213/2(?()5:/I. 

Н-,:HI 5).@- 3/.,G4)5:, 452 *2()I )073*3/51)ц3I W. %1)7L) /(-1*-5 3,3 .). 
73*3797 M,2.319-5 7-5)*2(9G L2(-/5.9 ( N[+. W),:*-=A-- 1)H(353- M90-5 ( 1-A)GS-= 
7-1- H)(3/-5: 25 3*5-1-/2( )7-13.)*/.38 6./L215-12( NПO. Н)L137-1, .19L*-=A3= -г2 
L123H(2035-,: ( N[+ – .27L)*3I Cheniere L200-1@),) 7-5)*2(9G L2(-/5.9 BN. О0*).2 
*)/.2,:.2 -- L2H3ц3I 1-L1-H-*5)53(*) 25*2/35-,:*2 (/-8 )7-13.)*/.38 6./L215-12( 
/@3@-**2г2 L13120*2г2 г)H), /.)H)5: *-(2H72@*2. 

%).37 2M1)H27, /,2@3(A3=/I status quo F217319-5 *2(2- L2,- 0,I .2*.91-*ц33 
7-@09 L123H(2035-,I73 NПO *) -(12L-=/.27 1?*.- () ( L-1/L-.53(-, (-12I5*2, 3 
*) )H3)5/.27) – *- 52,:.2 L2 ц-*2(?7 3 .2*51).5*?7 9/,2(3I7, *2 3 L2 .135-13I7 
7-5)*23*5-*/3(*2/53/9г,-1202-7.2/53. П13 6527 )7-13.)*/.3- L123H(2035-,3 NПO, .). 3 
12//3=/.3-, *)820I5/I ( 02/5)524*2 /,2@*27 L2,2@-*33, L2/.2,:.9 37-GS)I/I *) /-г20*I 
/5)53/53.) L205(-1@0)-5 (?/2.3= 912(-*: (?M12/2( 7-5)*) ( 1)/4-5- *) 2MR-7? 02M?43 
г)H) ( /51)*- [17]. Н-/2(-1A-*/5(2 7-5203. 3 2MS)I L2,353H)ц3I 0)**2= 5-7)53.3, 5-7 *- 
7-*--, ( 2M2H13727 M909S-7 72г95 /9S-/5(-**2 3H7-*35: /5)53/534-/.9G .)153*9. 

N5235 257-535:, 452 /)73 )7-13.)*/.3- L123H(2035-,3 NПO (-/:7) ).53(*2 25/,-@3()G5 
*2(?- 1-г9,I521*?- L1).53.3 L2 7-5)*9 3 9@- L1-0,2@3,3 /2M/5(-**?- 7-5203.3 2ц-*.3 
3 /5)*0)15? 7-5)*23*5-*/3(*2/53. Q 4)/5*2/53, 9L27I*95)I .27L)*3I Cheniere H)I(3,), 452, 
1-),3H9I .21L21)53(*9G .,37)534-/.9G /51)5-г3G, 02M12(2,:*2 ((-,) 2/*2()**?= *) 
F3H34-/.38 3H7-1-*3I8 г202(2= ц-,-(2= L2.)H)5-,: (?M12/2( 7-5)*) 0,I /(238 H)(202( 
L2 /@3@-*3G г)H) Sabine Pass 3 Corpus Christi. W,I 2ц-*.3 (?M12/2( 7-5)*) 3/L2,:H9G5/I 
0)**?-, L2,94-**?- ( 1)7.)8 1-),3H)ц33 L12-.52( L2 3H7-1-*3G (?M12/2( 3 /7Iг4-*3G 38 
L2/,-0/5(3=. Z/5)*2(,-**?= ц-,-(2= L2.)H)5-,: (( 1)7.)8 L-1(2г2 65)L) 7-12L13I53= – *- 
M2,-- 0.03% *) 52**9 NПO) /225(-5/5(9-5 51-M2()*3I7, 2L1-0-,-**?7 Q521?7 *-F5-г)H2(?7 
L)15*-1/5(27 L2 7-5)*9 (The Oil & Gas Methane Partnership 2.0) П12г1)77? О1г)*3H)ц33 
ОMR-03*-**?8 Н)ц3= L2 2.19@)GS-= /1-0-, 94)/5*3.27 .25212г2 I(,I-5/I Cheniere10. %).37 
2M1)H27, .19L*-=A3= )7-13.)*/.3= L123H(2035-,: NПO 9@- L20г252(3, F).52,2г34-/.9G 
3 L1)(2(9G 2/*2(9 0,I /281)*-*3I /(238 L2H3ц3= *) 6527 1?*.- ( 9/,2(3I8 9@-/524-*3I 
7-5)*2(2г2 1-г9,312()*3I. О4-(30*2, 452 L202M*?- L1).53.3 M9095 2L-1)53(*2 
L-1-*37)5:/I 3 019г373 L123H(2035-,I73 NПO ( N[+, ) 5).@- !)5)127 3 +(/51),3-=. V52, 
/ 20*2= /5212*?, /2H0)/5 02L2,*35-,:*9G .2*.91-*ц3G 1)H,34*?8 /5)*0)152(, 7-5203. 
3 7-8)*3H72( 2ц-*.3 7-5)*23*5-*/3(*2/53 NПO-L123H(20/5(, *2 / 019г2= – /F217319-5 
825I M? 9/,2(*2 02/52(-1*?= 7)//3( 0)**?8 0,I (?L2,*-*3I /1)(*35-,:*2г2 )*),3H) L2 
.19L*-=A37 7312(?7 L123H(2035-,I7 /@3@-**2г2 г)H).

П2H3ц33 .19L*-=A38 12//3=/.38 L123H(2035-,-= NПO ( 25*2A-*33 *2(?8 
1-г9,I521*?8 L1).53. L2 7-5)*9 1)H,34*?. Q 6.2,2г34-/.27 254-5- O19LL? “O)HL127” 7-5)* 
( /2/5)(- (?M12/2( L)1*3.2(?8 г)H2( L2.) *- (?0-,I-5/I11. П+О “НОQ+%V!”, *)L1253(, *- 
52,:.2 95(-103,2 .,37)534-/.3- ц-,3 *) L-1320 02 2030 г., (.,G43( ( *38 /2.1)S-*3- 
(?M12/2( 7-5)*) *) 4% . 912(*G 2019 г., *2 3 1-г9,I1*2 (-0-5 72*35213*г /2M/5(-**2= 
7-5)*23*5-*/3(*2/53 / L9M,3.)ц3-= /225(-5/5(9GS38 0)**?8 ( 254-5- 2M 9/52=43(27 
1)H(3533, ( 527 43/,- / 94-527 П13*ц3L2(, 1-г9,319GS38 7-5)* (Methane Guiding Principles), 
L13*I5?8 7-@09*)120*2= .2,,)M21)ц3-=, (.,G43(A-= 2.2,2 50 .19L*-=A38 7312(?8 

10 Cheniere Sets Methane Emissions Target for Its LNG Terminals. LNG Prime. 04.11.2024. Available at: https://lngprime.com/lng-terminals/
cheniere-sets-methane-emissions-target-for-its-lng-terminals/131315/ (accessed 21.12.2024).
11 /6)л)*%7896%: );78; ПА0 “=#&п()м” &# 2023 *)?. O)HL127. Available at: https://www.gazprom.ru/f/posts/24/142887/gazprom-
environmental-report-2023-ru.pdf  (accessed 21.12.2024). 
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N6*-1г-534-/.38 .27L)*3= 3 21г)*3H)ц3= L2 (2L12/)7 1-г9,312()*3I (?M12/2( 7-5)*)12. 

Q .2*ц- 2024 г. /1-03 (/-8 12//3=/.38 *-F5-г)H2(?8 .27L)*3= 3 L123H(2035-,-= NПO  
П+О “НОQ+%V!” L130-1@3()-5/I /)7?8 L-1-02(?8 7-@09*)120*?8 L1).53. L2 7-5)*9. 

N 20*2= /5212*?, L2.) -S- 2г1)*34-**2- (*37)*3- .19L*?8 12//3=/.38 
L123H(2035-,-= 3 6./L215-12( NПO . L12M,-7)53.- (?M12/2( 7-5)*) (L2,*- 2MRI/*372. 
П-1-0 12//3=/.2= NПO-251)/,:G /52I5 .90) M2,-- /,2@*?- 3 H*)437?- (?H2(?, 
/(IH)**?- / 1)H(353-7 3 1-),3H)ц3-= *2(?8 L12-.52( ( 9/,2(3I8 9/3,3()GS-г2/I 
/)*.ц32**2г2 0)(,-*3I [18]. Q-12I5*2, M90-5 ( ц-,27 2/9S-/5(,-* /51)5-г34-/.3= 
L-1-/7251 7-5202(, 7-1 3 L208202( . 1)H(353G NПO-251)/,3 ( *)A-= /51)*-, 5-7 
M2,-- 452 37L-1)53( 652г2 1)H(353I M?, M-H2г2(2124*2 L205(-1@0-* *) (?/A-7 
912(*-13. N 019г2= /5212*?, ( /359)ц33 (?/2.2 (-12I5*2г2 1)/L12/51)*-*3I L13*ц3L2( 
3 L208202( 7-5)*2(2г2 1-г9,312()*3I BN *) )H3)5/.3- 1?*.3 NПO, 12//3=/.37 
L123H(2035-,I7 ц-,-/22M1)H*2 9@- /-г20*I *)4)5: г252(35: 7-5202,2г34-/.9G 3 
5-8*3.2-6.2*2734-/.9G 2/*2(9 0,I H)S35? /(238 3*5-1-/2( *) (*-A*38 1?*.)8 / 524.3 
H1-*3I “6.2,2г34*2/53” 6./L215319-72г2 NПO. Q L1253(*27 /,94)-, 6525 F).521 72@-5 
/5)5: -S- 20*37, 02L2,*35-,:*?7 1?4)г27 *-02M12/2(-/5*2= .2*.91-*ц33 /2 /5212*? 
/51)* – 37L215-12( г)H), ) 5).@- 1-г9,I521*2г2 3 /)*.ц32**2г2 0)(,-*3I *) 12//3=/.3= 
6./L215 /@3@-**2г2 г)H).

MА-ЛLЧЕ%,Е

Q ц-,27 72@*2 95(-1@0)5:, 452 2MRI(,-**2- 7-5)*2(2- 1-г9,312()*3- BN, 9435?()I 
-г2 *-H)(-1A-**2/5: / 524.3 H1-*3I ((2037?8 *217 3 L1)(3,, ) 5).@- *-02/5)524*2 
4-5.3- F2179,312(.3 *-.2521?8 L2,2@-*3=, 25.1?()GS3- (2H72@*2/53 0,I 1)H,34*?8 
3*5-1L1-5)ц3=, /9S-/5(-**2 L2(?/3,3 *-2L1-0-,-**2/5: *) 1?*.- NПO. N,-09-5 
/2г,)/35:/I / (?(2027 *-.2521?8 3//,-02()5-,-=, /435)GS38, 452 1-г9,I521*?- *2()ц33 
L2 7-5)*9 72г95 2.)H)5: *-г)53(*2- (,3I*3- *) M-H2L)/*2/5: L1-0,2@-*3I г)H) *) 
-(12L-=/.27 1?*.- [16]. W2L2,*35-,:*?- 13/.3 0,I 1-г32*),:*?8 1?*.2( L13120*2г2 
г)H) L212@0)-5 /51-7,-*3- N[+ L-1-(-/53 (2L12/? 7-5)*2(2г2 1-г9,312()*3I 
( L2,3534-/.9G L,2/.2/5:, L2/5)(3( 1-г9,I5213.9 ( L2043*-**2- L2,2@-*3- 
/51)5-г34-/.279 (H)3720-=/5(3G ( 1)7.)8 51)*/)5,)*534-/.2г2 L)15*-1/5(). Q/- 652 
1)H19A)-5 ц-,2/5*2/5: 1?*.2( L13120*2г2 г)H) 3 ( .2*-4*27 /4-5- 72@-5 *-г)53(*2 
/.)H)5:/I *) 7312(2= 521г2(,- 6537 (3027 1-/91/2(.
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