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Comparison of Installed Prices in 2020 across Countries

$4
g
&
2
N
=}
o~
e 2 NN @ | 8 NN 8N B EEEEE E E
Ol ol ool e e e e = e e e e e SRl = = = = = = <« “A=0=01=01=
50‘”* B B B » B B B H eIl e » e e B e B B B ® B @
4 T v E Y >2®E>T @D B EF =g EY §E > EE [F IO
c @ 2 C O c = o c o . © = C ] c
S8 5 EEEEEsE;S 8|S EEES5 225t
g x5 R 24 &35 g
= @ 0 < w = O o1 < w =
3 [}
5 3
Residential Mon-Residential
Notes: installed prices for couniries other than the USA are from the International Renewable Energy Agency (IRENA)'s “Renewable Power
Generation Costs in 20207 report and are derived from IRENA’s Renewable Cost Database. For the Non-Residential sector, data from IRENA
generally refer to systems up to 500 kW in size, and thus encompass both the Small and some portion of the Large Non-Residential segment
used within Tracking the Sun.
RiMssyBaftbose G., N. Darghouth, E. O0Sh akPrigilgraedDssign an

Trends for Distributed Photovoltaic Systems in the United St&@21 Edition. Lawrence Berkeley National
Laboratory September 2021, trackingthesun.lbl.gov.

I My de@te dinj totaj @sk O dz' dzts fyls

)l

1 ©
d

izj tor fsdzdIsd ¢ d, 2Ot tc©Oo dzj dzdz" J 2O ftsor h j dz
dimlstsyded Ctso 1 dzj tecdd, HOb I tsfyohtsjdhiylydsj dids o fidils
ftslstejBdzj dzgdd { dzgjteedddHiBS21d®.%7 % 803050
HsdzZw 9" t.cOB IS d bjfdseos?2 1 djteedd dO JRC
(bifdzser j dOMsr, Moddj ydz' J| oSHGSY SHBGG]
ftesydn o dmiPrn) Big@mHD) s .t B, B BS.2P%B 0o 2050
HsdzZ? or tcOBtslIsCd Isjtf dzsots? 1 dzjteedd dzO JRrRC d
9 2630d HEts 2&.,;1% 9 2050
9" teOBBISCO 1 dzj Slstedy MEB2 1 dzgjteedd dzO W slstsi
fud sud g @, HusOfls 3y dpdzta®.0 TG IsHEs 4 6y 790 digRizS 0 §ld
Msmis Qo dzv j Is 0, 7% d 26, 1% Mstslse j sMise j da
1 dzj Slstetst dgj e dd, Coslststets slsyofmlsd ftsor hC
L dzj CstesftedotsHO Isjtfdztsear 7 dz2OfmMtstso .

H O dzdzts 2 MILOH d d Mm@ EzB tztf | L HOdzd 2 dzd tc O fmd

fsd LsoOddw Isjfdsern 1tk pls@dzj lsof t5) ryds) Hze

dimMmdzj Hise Odad 2 .
Il mMyj dz@tedinf totsH dats?2 dzj 2 stcOdz' datsfyls d

)l

)l

fslstejBdzj dedj < dzjteadd o yddzrn i mi© dzg002212Mn deloy
f sfqdzj Uj ¢t fdgdy QGds w8 %6 s SR ey 2020
Bjter Goddsdid, dOftwOodzj dde" § dzO §Ywsor M jdedd
fMeh jMmlse jdzdzg 2 1 WWjClk, vyt f§Lotdwjls mddy
ftedtesils Ydaeh DHdH Odzd?2 o 1,7 w©OL O;

fMtej Hdzd2 EZHjd d" 2 ©OMABH 1 dzgjtecdd dzOu/jes d dzd
20206. Hts -N0& 26BD ddd @O 66%, O MjHdd?2 [
Yy dzd tslsfsff dj G véaldis2 6 2 0 H ts -y6 & IS Pz dzO@ 6 8 %;

95



T Htdv o"tOBtlsCd {dzj Shtetst dzgjtccdd dzO LkfplsOdats
HsMisdEOjls 629 % o7 220 50 2075

1T HBdY bjfdsets? 1dittedd s Isjf dsdoOnshdz -
L dzj tecdd dzO wslststf dzj dzd . v s P lpEforis] d&z0d% D BGPHl
BdsdizOMMmr tOMmlsjls Hts 11 %.

wgr j  or B tusfirtc Olday & Is-B025c & . 2 @21 Iz 20R0cdgj. 20l 54 tod
HOdzgdW Bsdzjj o' fMsCSdm L dz2Oyj dzd?2 J1-2008¢. yJj & Is!
O iRd Yydets fdad 3 @.8 Isdg®@s I 62AcOsH MY e B2 PMM o HJC Ot
i SbtedyjmMéts?2 d bjfdsets?2 1 djteecdd f§tsLotsdwjl
dz0 d3d Y dzts-2050% ¢ 2 0 @z f @A, O sls =20 L o sczw j Is  fdzed L
BlosM 7% Z@PBH.5) . 1 tcj Ho Oted Isj dz20dBcje . 5y jSdalsds tedzQ
Ouydlsj dz des? HGY§ sdzdzdlsj dz' dets?2 f tetsteOBSISE ), f s
Btoctstse © Yddzr i LHOddWrR BEZHjIs HO8 Ol! Mw dzj

Offists kleo jteyHOs s, Yt Mtesdlsjd Mlsots 1 dzj teC 54
PHstotsy Odzd s Y ddzdh dzgsets fstetsdlsj dzt fjlse © d Hj zOj I
COC YsCOLTo0jls ®frl fMbtesdlsjd Mo ® Bd ht
Hisf scdzdzd Is j dzt dzr j L OlteOlsr , -185006 tifldc Ofp i ozt (Bts fiifjssafn Is
SB ' YdztsE s LHLCodi ey s ¢ tdzd L d Is ¢ f tsls e§0®Yzy dacf jts i dzé
ftedtesilsds j L OOl o hjQ tozs dzdo tgBdets § dztiie b
fMstetsdlsj dz' Mlse O.

¢o3) BaAdd ?PR3RJdeas3o2382d0Do cea63afr daosaot L @d Py 0
Y 3600R3020 Jydosoevooas 90663 RdII 88386

"0 goos

< orroIxIT ~~ITr ¥

0,06

=0,05
2 =—=Cyll| eCTBYIOL|HE 30aHUA  ====HoBble 34aHNA

£
o
20,04 -
g

oooooooooooooooo
mmmmmmmmmmmmmmmm
oooooooooooooooo
NNNNNNNNNNNNNNNN

fetejBdzj dzgdj 1 dzjteedd & ZHjd dzr §j tcOMmMmdgH r Mis Edg to
L HOdzd 2

TYT

450
SnexTposHepma
ABUSHTPANH30EaHHER 400 B I'Ipoume Ban

B 3neKTposHepma 350 - W
LieHTpanK3oBaHHas

MAH

Ocselenme

Tennosas sHeprus 300

g 20

S -
1

c'é 150 -
0
HethTenpoayiTsi 50 - iBC

Konauumoteps!
aTB

H[lpoyneTs. ToNNEA

Crip. AWKl
HB3KW
YonoguneHum

ulppoassi ras Tpurat nMuM

Oronnenie

mYrons 0

[b)
o
[=]
™

f slstcd B dzj ded jo of HAE) d& ciddd] tdf Gt ZHjdz dzr | tOmMFtsHY tcts gz f
RMIstsydzed € -XXK C 1 € A

2000
2005
2010
2015
2020
20320
2035
2040
2045
2050

64) Oh RO 5.p1 O BOIC k.ol Steddteor L j HL[]. YWjJSzdzddi.,[ j B
[ 6 O RZAIG,dtc o Oldz(2028).f sdzd ststed dzc o dzj Hicj ded W dzd L
A S C-XXI.

96



¢o3) 88d OoaRs02dR 2 383} dey} 3R Yhf 3a3aY e R
podeas 3a0dea3a Y 3609 R320 Jydasoaeas o

. 400 |

(o]
o 350 1

o~ 300 1

{

T 250 A

Is

200 1

s czdlz.

150

100 1
 —
0 T

RMIstsydzed ¢ -XXK €1 € A

O ZOdzdL ¢ 0L Odz, Yybsts + Ctsdsiduj MSd § 6 6 KIRO trk
sjf dztsL Oh dIst  fMih jiseaks hd2 LHOdd?2 ftod ofj A
wWodzw jIsfpw fOCjls Bjte, fttjHEMBOLtedes O h d2 fdedy .
BOLBotsE® ktctse dzw .

I[se ttjH]ddds, yYst HoY 4 [spfdsethsf
dd f§sfd COfdlsOd dEeE 1 63 BEdls O yHEfgls Od
M HEY BlHjd d 5 4 C 5@ d il gdels O da s STz ded Is
Ctsets COfdlsOdz' dztsG s o] Bsdzls© Mmdzd 4 dzd J .
h Ols! WiPlokz ) day (lsOdz dzF j L OleOlr dzO § O¢
BOdz' des Bz o.tc JOdaR By R2@jildk ©BOsdzj i3dets2 7 § Bzt
Gts LHOdwW. o bkyjltsd dd¥dvyydd tkkz YWtk
f O] L O GsOfsq o0 ds-0D @jctmgyg BENY y SOSdj Mt
tc
| Is
O]

¢
¢
S
s

=

@Bs3 cltbH O. ¢ o jH! o ftesyjmmj COfdlOdz dz
tcOB IS . 1 sdgv Is dats Yylsts BjL ftBktshd ctsMmizHC
O ®jte 5 ftsor bjazfiis di dejc@E€ s YUY MEH] dzj o 5L
d BsMmisd tsflsdBzOodz desets § OCjISO d3j e MsMisOo
JIsOn fOtcOd3jIstetseo L HOdz[2, BisHAMI§totf AU f dA R ts €
Bsclkzls o tsL-e®mdzils & Btsdzj j .

b 2Odzdadzdz’HAO s Istcjd3 HiMWISCOR [s1 HC0OL Odz Y k
ZOBG®LO djte 5 foorh jdde djteesiWWjiCkds dsls
RU1) ZHOdts ! fMdzd L d Is o' BigdEHfp 1 / Bk . ligPzd Bodzd I

ONoOFRASERE g™

SNNIwOgr—~N—
rdu:q— -0 Foo®w" §.o

S0P~ gaa >~

5, Oh BOSsq &fPHP"H OC. [flsdddLOydy 1dzjtectsi WWjClsdo dzts
fMlstsd dtsmisd X dL dzf degets e ts f updiSlszO4 1) .0 R.013 . ¢ 1 Ofdc
¢Cdzj o sMe)iigpdedle . 6u. IBBNCB (M@ O1AY d Wk

dzJ
1 Oh 3OS s d ¢ . r. Jfrh OQ|5(fnc@OlgSﬁ)dz;t@Glsfrj)tsast@BIzdzhaj'
4

(M. c¢cCdzgjteectsmMBjtejyjdedje -~ 6, 8, 2017).

%) Oh BOSCBs9 R. ¢., 1 0OhskOCis®, I[.L jJRHL dyjftedmtseoy ., |
[tcOB®BEdH 1., s Ot st dldc (24 210)j dzd v ddL S skc dzj ts
£ €1 C-XXI.

7y sHBo 82 Glyjls ¢tfkH Gemisdey Gzdds® H £ IShply sdev0 yig J ¥ s te dzq
C sk dZORB LR 0 © n@I 2@ M2 @BH 3.

8, Oh BOCtq &f PhOC. [fldddL Oyd™ {dzjtectst ¥ jClsdo dats
Mlssd dsmisd X dL Gajegatizs 6o B0, L0 2015 ¢

97


http://www.energosovet.ru/bul_stat.php?num=41
http://www.energosovet.ru/bul_stat.php?num=41

or BlesMEe 14 §sdzyojlmw CBC 1 BY )Y O 2 s i

6j OdzdL Oydd | dzgj bl WW S IS|dRHIBE®E doyfigitisaEsgei=fh sors o
COM" dtej dzgdj KROMNMNlsOBESO L dzjtectsi W jChhdodsets to

fdzdy j dzed™ o' BesMBse 14 Hd&Y Bod hj2 YOMBEEPIlsT
0 dsjesyedrisdy o fwudjdeid j hEescd §sddshl
L dgjtecdq. [Mdd Hsfkmisdls:, Yyt LO fMujls &jt ¢
6] Bsdzlstse WdkOdhdiekzjsmw dzj BGdjj 20% mMissddds

L (oo Odzj dzls dz' A SH s dzdz. / s

[ dzw tej OdzdL Oydd fmyd dzOtedw Zcdzj tetsH dats 2 dzj 2 Ists
BOMh IsOB O 1 dzgjteetst WW jClsdo dztse 52 CPH td s OUD dasts s
l 3OMNM IsOB ORI {Its MW wodhigl-oogdsislziz| cc s+ W W j Clsd o dats 2
Bsy dzgs 6t OMMdBZOIstcd 9 Ols fsorhjdedj Htsdzd 1 dgj te@ 51
[s1 HB 1%, O Hdv tBhEME dgdze frtc dusHe@ ded Is dzts 2 to
toj czdzdtetso Odad 8 { td)s tadj tBBAE) odddjwdzdlg jdf drg) tc .l s CEOIsyjj tindzj
9 Is s toRdzdz’ 1L dzj cotst WW jCIlsdoe des? toj dztWotQeiriddic ts dy t© izl
Myd z0ted - sfh s @R ster 1 dzj tetst WW jCIlsdo dzlgE 5 d3dsd
¢ | tsdzdz tc j dzts @ @ fdseH (StH.dzts @ to | d3j dzdzts dzO o tdfdeis O o
1 dzj cets1 WY disal®qab@ os tiagizts y J dedzts ¢ tf tolefls Jstf dfjsdzckw étc j L €

fslstejBdzsmisd o tBI jBOR d ®seddzdL Oydd HB{ & ddzo
Bseckls MisOl! 1 dzj ®Bjdajj UJB HokCtObdsj ftorh
fMih jMise j dzdz’ 2 tesfisHHY dedg@ s e sHZHPEMIsSe O;  tOf
W dzOdemdetso Oded™ ! dgj tesi WW jClsdody » COfdlOd d
Mjted¥ S Olsr &; HJd&OB]ydetsy ©OLodlsdy ddefistelz By
QOUdBO& WBGbHwmm%BW$OLHWhB&E@@E&@@d?&JWQWﬁwm¢
L dzjeetst WW JjCIlsdodetsiisd o LHOdzdW A By jls MbOIls!
t siimdd Jﬁwﬂ dzts tc 3O Is d 9 dzts | f sdztsy J dzd § MIsPL ¥ 5d
ClI Be o tstef tc® iz @ gz , f smMisOe € d, fJted HOYd 1 dpj toG j |
mMyBY EmMzsedw {1 dzjtcetsmjtcodmMdzs26b)] HEOHRE BELO L &G
HsMisddOjlsmw HjCOf dzddze HBSAtsHBD Cud d BBI j Bso
82 yeRoot 3damdfy

vujls COS¢ B jdBtse GlstejBdzjdedw 1 dzgjtecdd, IsOF
{ sMimdd §smMsOodydz j"j . dz} ists s @Rlzts YaRts H Y EAOERE j
Ldzgjteedd o 1?2 MY jtj MCOLT 9O@slsfw COC IstO
MisOlsdmisdud MEsd kuj s ( Wdis.®) B dzJ dzfis Olsdenied g [
slsdzj MJ dz’ sOC % J Co¢ ftesydJ odHT 4Qtsdztsd3q’u
ftetsdgr hdzj dzdzr | Mmjdz MECBAatsLW22Mmlse j dzdzr | cf HtG Gq’;
s dRizscdd WsttdsOd MsOlsdmisduj MSs?2 Glyjlsdshlsod
Memls 0o dzv j Is oulside 5 Wddotedjdatzj dzd @ ¢ dzj to qq tsls
1 &Z20yd s dz' dzOw yOMmils! EZukpozyj ddd %hy fste'd ~ & fidzizizkC
cOMf sdztsy j d20 ©® Yy ddz@ = LHOdedwa. 1M 1l ftodots
Ldzj e dd dzO ;ququmsqwmm@mq fi 52 @j i L @or N
By jls Bris! dMEOR) ez O( BHEROL T 80j s, 7yt L Ok
Ldzgj eetst WW JjClsd208@sfgils d dzg 24DB Oz H Odztsig1c O § dz@B 2 0 €

LG C-XXI.2018. OLEOBBISO B IssHisdedd mOhu;BO Mt
GOLBe s dlstscOd3 ddzo Misdyd2 o L dzgjteatst ¥ j¢< bda@sm
CdzlstcORAsz 1 fptsj € Is flsd Bz dzd totso Ocded s o dzo § Mlsd yd 2

ds dz2 2018.
OO | Cdsddd Isjstdgoaesd .
42 ¢MCOYsS §sCOLOkjd" o 2015

70K ¢ 1 C-XXI.2020 ¢ dzO dzq L

]t
fisiste o ( sMfmdd. [ tMis O,
f slsd day
] Lt lsddg MewL Odz tejL €

98



sjrdtsdzsedyj MStsets WOkshBto@OMmaznGaozd ) kmydgtc] L
mMewrd fm Isj d3, Yylsts L dz0Oydlsj dzz dzOwvw yeOMmls MW J ter v

¢ 03} 38Badg OocaRs0dR Jeadi eaya 3R3gaeR 1 ®a3y020
a2e3arvadtiyoa aa dRdea3h

100 + r 5000 4000

90 3000 1 Kmnar

| - 4500 2000 )
80 84
70 | /%0 79 80 6 79 1000 Tl
75 L 4000 )OIBBOICTBO
o 70 272 70 737171 50 T2 6o £ 0 . DS e |
.09

: 9 o
000
2 624 2877 =du

50 - - 3500
22000 TeXHOTOMHUECEITT PakTop

————yaenbHbIi pacxon —COn

KryT/m2
rcon

40
- 3000 -3000 4
-4000 Crpyrtypa
[ 2500 -3000

30 -

20

10

01
7/2016

0O+ 77T 77— 7T T T 11— 71—+ 2000
mmmmmmmmmmmmmmmmmmmmm
ccccccccccccccccccccc
ooooooooooooooooooooo
NAANANNAdAANSNANSANANNANASA

H dZOBdEC O EZHjdz desets tcOMat o dzOH GlsHjdz dz" = WOC ks
fslstej Bdzj dzgdw + dzj tecdd

01
01

2019/2018
2020/2019

2018/2017

RMstsydzd ¢ : GORYJ Isr AGCL A

H ts dz¥ BEHY JIsdes?2 MW jter ftcdratHdIsMw ¢ t5dzts
Jtes? Efdhdsesc O 0dz0dzdL 0 Mmdlszoydd M {1 dzj
Ydlbdes?2 MW jtej B dzd MW steBz Eflesa@dsH dgEg H B
joOdy Qigsd@BI-A ] 8" &ZO f sMisOodzj dzO L OHOYO fdad Y
tce dd ) sBh jMlse jAdz D . 1cHEE dady'icts Y dz0O 2 O dz0 dzd
ZHOtMmlse j dzgdz" = ( BBzdzd yd§ Odz dzr =) bEytej 3 HJ dzd 2
sedzd tojh dls: 1 IR0 1 B OGSO Ro B2 B4 MisOdzts toj L |
smdzOB dzj dzgd W o dzd ZOded™w € Htsor h jded® L Gy cBOUWA ]
2018¢ ¢ . L dzj cetst WW jCIlsdoadsr j tsBi jClIsT BEHY JjIsdg R
1 dzj cetst WW JjClsdoe dgr d3d, O 4 tzj tc cBEaR)Mjls tsy dzs 16 dzts W20 fi)
t OLter o d@iYHEZ ddddd dzo MsCLOh Odzhw, 0O totsf.
ftes MY cOo dzj dzgdw + WW j SIsdodetsiyls & d Mdz@ dz'dakztg 1 ©
1 dzj cetsmdzOB Y j dzdW G tsfMkzH OtcMmise j dgdz" = ( Bz dzd yd § Odz
ftseor h jdats.

1 O

¢ W
BY H
AJH
*dZJ
¢ tsf
a3

]l BsHPUBBPILD o " Hj dzj dz@ 15 ctolz#fitf dsem Ffiyls sQOgEIz0O s s
i tsdzd € dzd dzd wd MS d 4 BteGOdchLOuch’ Hd3d dzd Mistc Ols d
ZyjBdz | LOo JjHJddW; st dls Odzd ; HjlsmMCdj tsB
HdMY OdeMj ter ; ¢ B33 tGuJ mEddgzed ystec Odgg b Papd d d ( clss
bOL d3j M jdzdz’ j © (BdesetsCoOtelsdteds = L HOddW A, st G
BOL tso Oded W ; Y§tesuydy d34Horuddzfn€d Zyted Y HJ ded W
s. §.); HDWOEsEF SttcOddL Oyds Olhjtay nddzdj]j ZSptd
Hticzedj (daj otshjuHhdj o orhjtfjtejydmdzj dedz" j © te
tOMMdi3Oted o @Plsfgy L § 5d Udﬁ@quﬁﬁfnfn B 5 t6 sHstise @izfpcHiad J ;

otsHiBMdZOBY jdedj; f§dh jftedetsistsodzjdzdy; tsMOMHBIHdd
Csdgndyudsde 6’ , otdsHdd &dSd d fsujj). [IsH
Ldzj Clstedyud MEts2 1 dzgjtceadeh jdEB ol R Lan O®tERf™ Rfyls o j dzdzts

) Oh B3OSO R. 0. J R. 10Oh&BOSCED, [. . [LjHLC

@6 ORGSO bHjd d & §sCOLOL, &2 dhfsd s Odd
BY HY J Isdets X dijWejctts'e jtod Y J 2400F 0 ¢ .

99



vtej Btso Odzdw € fMmdad y 4 dzd ® EHjdz dgr 7 tOMrBHBSe A
Hjdzsoa" 7 LHOMz2 L OHO5 Isfwkzy s QUfmisers %% 4 HOEH fdts
pojHjddj btejesoOdd?2 € Mmddyidd® bkHjd dr
L dzj et WW jClsdodzsets § Of dlsOdz dlzts ¢ t5dz@ j 45%zls B s fia®,
2041¢ . Slsdegsmdlilsj dz' dgs B OL S sG55 L 4@ jrdzdivH O dzdd0O avd
fsorh jddj HBdd LHOKI?2, f§sHdjyO0hda Ctdidjsnd
20306 ¢ . , His 20466% .9 2 O3 4 % M 2040

10 Mydl BOMMtse 5?2 L Od3§ dz' MOt n d dBstcOdz' dzts
Of f OtcOIstse 8o riftaYjHldagf?2 s 1 ; Fojdzduyde ©Oj smpw H-
v j 3" = dmistsyded S s 1+ dzgj tecadd, o Is. y. IsJ §f dzse ' A
Lz Slstedyd ME 6 ts sBtSickzHtso Odzd Vv, -H §f tpth 5'dzh L Iz j HOESAZ
fdMmlsj 8O~ Mo jh jddv { tOqB)UOH ddsh s tisfig Gad € jsdedzOfte
Mtcj HMlsoa Oz OolssRBROIsdud MEBEB tjeckdzdtecse Odzd W .

904 Ismw H s dzW L dzgj ces1 WW jSIsdodg m &ZoMmtsmtse - d

tcjekdzdtelzj &3" &3 H tcd o sH O] . ¢S Isd s trigdta|@Lo 80 ds@vis
gy sdz LEjd3r = Cterh d € 5dg, ZO0 Cwilstster n kMilsOdz
2O twwH] Bl jJCIkkte EMIOdzOs dzd o O sfmMw o jIstetskzMmils Od

sOCdJ dLdgjdzjded” ¢LotsdzYb s esB)j Mifly Qs dsdzd Li@zEfiec
fdzd 3 § dedejj B tzfstzd W  dzj e d d, o MbtkzClkkzte] Ctlststs:
Msstesdz 1 dzj Sstetst dzgj e dd d I RGC ftod L Od3j Bigtsdz f
ltewd3" §j or BtotsM2050GIC . 9 f200H2005 Is dzO@ B &e@o; 6 X %.Mo j dzdz"

¢o3) B¥d OooaRso2dqR ec263ardaoadt 1 9203y¥20 2 J ea
&f yO3ae YeessdosYHhg beRaotg Y 36a0aR3 9
906683Rdi 8a&36802

| & 30 140
| &
15
120
40 e
35 2 100
30 2 80 A
i E
2 HBSIT = 60 1
15 40 -
1y TOTUTIE,
10 20 A |
O €& b &6 b O h O b b h & h & b
oooooooooooooo
b A Fmeeronme | |0 S 8 3 3 8 8 8 8 S 3 888 855
g ¢ 222 85 5 8% 32 s o g e MO NN N NSNS
-------------------------------- =4 2 mCH4 ®=N20 CsMme j dzdz § or
MistekClskte® §tlstejsdj ddw ! orBEEMr 1

RMissyded € -XXK G C A

[ dzv MmjSlsste® Efmdzze o
dzj 2 ftslstejBdlsj dzj 2, tsB
cOL O or h j. t OMmMyd s s
dzts Is®stslz Hts 2050 ¢G.

\ J-Hizisdgs o "o & da¥ n@dzd s B | intsla
i j® C0O¢ YltejBdzj dzdw
g S Is ts to EENBRBYBAIGGEM-205Q] dzts o

Bydz. [ doyOS 1. Rr. wlcteRdHodste O datid W Isticty Bdgo Odzd 2 ftsor h j o
LHOdzd?2 dzsotsets fMistetsdlsj dzt flse O ¢ dzj tojedttp jdisiEntg0dal ts dzH
ltojHdztsy jdadw s detstedzsdtetso Oded® clstclf ¥ 59 I©dzd dzts fifldsh * b
Mistetsdlsj dz' Mlsoa © d 3 ddzd M deteladksu) W sdzi © t sidd | o1 [s |

100


https://www.abok.ru/for_spec/articles.php?nid=7949
https://www.abok.ru/for_spec/articles.php?nid=7949

9 Oarvoa3ae

91 t a9 Gc6a0egG6ot 3RbYo2oagot Yorvo3oraoo
¢o3x30263dae Zaeva3RGOD

deujljucfw tcOL o dIlsdw o SHEBtEBH dzts 2 1 dzjlztds® jj ldecf SHd] d
OMmMf stewy jdedjdz 1 tcOodlsj dz fise QLE2ets fiyds 2 B Sds.0 8 (AZiO
fr]dztsadsz f OtcOdRj Iste’ :
1 dmftsd L so Odad j O SHBtESHO  HdzW tej h j dzd w L OH
1LCtsdtsd3dSd ftod tssfmkzlsmisodd o" Btetsmtse 1] ftod
1 oBdisy desfyls: f sz yj dzdv oBHBWGSHO dL tOL dzd yc
stsfdzde O fm ftod ) dj dzd § a3 Is ¢ B) dztef dgtff asfi2 L {5 62O elzdzgf
fOets?2 Ctdzo jtefpdd HtodtosHdesets cOLO; HdtesddlL
gz ded™w o SH S HjQRMN B 1Y teziztgj dgd j B L dzj d3j dzls ¢
dmyf saz®dztp] d3 Olstsdzdets? 1 dzj e tslsj m desdzse d Y4 ME 52
O tSH' ;
mMdedy jdzad ] MstsddisMmisd fftosdL o tsHUESHLD;, o SHiStetSH O
Hts 280.35tslsHOj IsfiMw ftodstedlsjls § todisetsH fiffs otz W ¢
Olstetg?2 | dzgj teetslsjrndesdzsedyj MEs2 MmMlsOdzydd, a3 L
L dzj Qlsiagececdd ¢Cw, 1 S8 d IRC o tjedtsdzOrn M
9 BSHBSKBH O;
1 orftH &O BBI j& {CMifsklsO o HRRaEID &1 t-d02, 023
50 d3dzdz ¢6. @ 2050

= =4

92 tcaaR38ha ] 3da¥Yot edt G 0aa
€3320bYoe3383YR Yaras3zoeR

) tesmimd2 mM< dna dMmmdzj Htso Oded v = otsL d@3tsy dzr 2 o ¢ dzO
osHBStEBHO fted G JjtejmtH] d2O dedL Stskzegdzj tetsH Az § IS
Eyj dBhescdgsiipdsedtsd o tOBBSEQH dOC K. 9 4 dydgindsQ@ .d3,
AC1CXXIHB fsdzj Hdzj et otcj dsj dzd o SHBtetSH dzgj tWOMfr
I 1©O0O®RSOF HOdMksS?2 tBNERGYBAL (GEMIRSHEj0z! B &z o dzls j G t
so '’ 2 ipgdttstH skbtelwed jHjd Id S fddslsdy § ste®fgig
ENERGYBAL-GEM2 050 f3 vyjd ¥ f§sdzzydlk: fjter j Yy

&

“y. v, wddwC. wyjdOtedy j bkfqpdzsedw d tjLbkzd sOB! et
sdz. 1 Oh BOCBSO R. ¢. (tGJHdz)J[LQ&QGdthGqSG)HztSDISICﬁdzsdyxﬁ‘s
sBh jMlsea O o [ts-fj]fr]q’o[ZOALQHQ/Hq’dz,W S. 1. 2007. wyj dzgOte
t siimdd d ftescdesl 'l o' dpstejstapso frHs(teOls j e d W t simdsh §ts
Ols MW j toj . [ Ols j tod &dizts dzdiyi jdfeCdeQjtc © § g eCdz] d3" 1 dzj teG § |
27.03.2007. Rdflsdlsizls dzOtetsH dzst 5L W 2 fls o4 Sizdztste dsdz'y I ts
d 1.5. )ikttt dz@O®8] BlddOdEHislktsd®sh Ehdssdwr |
f totsd L o é&s HCrplerbe®inka AJHJjtoOdz dats ctsfmizH OteMmis o j dadzts j B b
RdzMisdlskls dzOtesHdsA L Y2Mise j dzdese s ftotse desL d to s oA® dzd W
d Hte. s BBdzjj 5L Holsodel Mis@ s tf IOl SEOY dats , 5. [ j oz
] ZzOc sdzj 9 O. l BH sitst O™ ¢ C Halpts GEL @ dzj ctsH dzs BBz tcOL 9
[ sMiceaMEts?2 hetsdzZr EftwOodzjdedw ws [ sf{lJ. 2019. [H
ftotso tsH o dzd ) .

101


https://ideas.repec.org/a/scn/009162/14791987.html
https://ideas.repec.org/a/scn/009162/14791987.html

ftesdLotsHMISoa O oatHBSHO dO IttOj SIststedd dzdL Ctsiza
stso OO o tSHBteH IsOWRYFDVA.o j H§ lddc joB deigdiHlsiddz © o SH S
Bj sOdzdzz e d d By j ANDEBMADMY o d3SH j dzd

4Yj ZOtd? kedjtHds? dj2le0d dshisd s§deo]lshw

1 Bl J d3" L CMf StelsO Go S HESERSH@ dAz Is2 A 50 dzdzdz Is, C
otetsH BRHJjIs ddMfkRdC stsa @’ iy ddg 2 GtotsdL o tsH M
20506 . ) d o dzgiWlsjfjteijtOBBISC , vyl o Mk dzdsd
20506 . ;

1 ftesdLoBBHdIsMw yYjlsrtej 9dHO otSHEBSEGESHO: cL Jjdzj
Ciedzo j ipdw d3d Isd dzO) ; ¢GBOY ]t B HitDtd RHedzts(G sty dif LW
dMfsdz’ L BoaOded jd3 t dgjecadd ¢Cu;

T dO0 tshdetso j Oz0Od L OH O Is j E OB Rtz | d fjtcfmt
sj mndzdztedui MEdr § OttOd3] Istctso CAREMSjodd CkigH W dzvic O
tcOLdz' n Isjrmndesdzted?2 oL oBBHMISo O 9tSHBGISH O]

Paddve 5. 1. twsel . 2 G@BEdEsc dzr | tyjdeSd flssddiisflsd ¢
Yyl dzlstcOdzd L 59 O dzdztséy =CybefLenimkp. o 5y R 6O dz' dzts | ctsmkzH OteMmls
Zyted yHjdzdd dzOEzC d R dzfglg didsldsls sdz@ totsie digisd o icsD Plslzd v | 51
o fzm¢ -85t .4.. 3¢5z dzseo d [yJdeC O OXF P Esaf o desMmisd f sdz
BOLJ odzgj f S Boats?2 1 cf &islisjstcdz)licd ofdgO C wdz] c@fi2BGEO d ¢
10.15518kjaee20160506.006;0 j Mmj dz@ 1 . 1. [ otHsG&Oy d&PL M dzdgdc
10LO (61, [oMSo¢Ouo aB 0H. 2041 RZ5 ), s. t{f o1 ]
[ J Is Odz, O BHBWGESH, Ecdzj etsH: dzseor j tor dzf d, dzso ' § 9
© 1-2/2021;Longdents . F, Jotzoand A. L°schel Conditions for lowcost green hydrogen production:
mapping cost competitiveness with reduéedn marginal effect relationships. Ze€@arbon Energy for

the AsiaPacific ZCEAP Working Paper ZCWPEA. CCEP Working Paper 27 August 2021;
Compendium of Hydrgen Energy. Volume 1: Hydrogen Production and Purification. 2015. Edited by V.
Subramani, A. Basile and T. N. Veziroglu. Woodhead Publishing is an imprint of Elsevier; IRENA 2018.
HYDROGEN FROM RENEWABLE POWER. TECHNOLOGY OUTLOOK FOR THE ENERGY
TRANSITION; Hydrogen scaling up. A sustainable pathway for the global energy transition. Hydrogen
Council November 201 Hydrogen InsightsA perspective on hydrogen investment, market development
and cost competitivenesblydrogen Council.February 2021; Hydrogenrgduction costs. 2021. UK
Department of Business, Energy and Industrial StratéyDROGEN ROADMAP. EUROPE. A
SUSTAINABLE PATHWAY FOR THE EUROPEAN ENERGY TRANSITION. Fuel Cells and

Hydrogen 2 Joint Undertaking, 2019; .19BIURLe Hy
https://www.globalccsinstitute.com/wgpntent/uploads/2021/04/Circul@arbonrnEconomyseriesBlue-
Hydrogen.pdf The Fuur e of Hydr ogen.42 | URIA .

https://iea.blob.core.windows.net/assets/9e3ad@®B4b7db499

7ca48e357561/The_Future_of Hydrogelfr. Development of global hydrogen projects in 2021. URL:
https://recordtrend.com/neanergy/developmertf-globalhydrogenprojectsin-2021/ IEA G20
Hydogen report: A s s3u Wbt hitps:#ies.bloA.core evindows. pet/assets/29b027e5
fefc-47dtaed@456b1bb38844/IEAhe-Futureof-HydrogenAssumptionsAnnex CORR.pdf GREEN
HYDROGEN COST REDUCTION. IRENA. URL: https://www.irena.orfy
/media/Files/IRENA/Agency/Publication/ 2020/Dec/IRENA_Green_hydrogen_cost_2020.pdf
Machhammer, O.; Bode, A.; Hormuth, W. Financial and ecological evaluation of hydrogen production
processes on large scale. Chem. Eng. Technol. 2016; Lee Roh Pin andvBResnge r Pr esbent a
URL: https://fsr.eui.eu/betweanreenandblue-a-debateon-turquoisehydrogen/ Laurent Fulcheri
Presentation. URL:https:/fsr.eui.eu/betweenreenandblue-a-debateonturguoisehydrogen/ Multi-
coloured Hydrogen in the Global Energy Transition. IGU. URittps:/www.igu.org/news/muki
colouredhydrogenin-the-globatenergytransition/ European Hydrogen Market Outlook. Joint webinar

of WEC Finland and ABB Hitachi Power Grid. URL: https://wecfinland.fi/wp
content/uploads/2021/05/europdaydrogenmarketoutlookniemeierdirk.pdf, Hydrogen Production
and Uses World Nuclear Association (worlduclear.org)

102


https://ideas.repec.org/a/scn/009162/14791987.html
https://ideas.repec.org/a/scn/009162/14791987.html
https://www.globalccsinstitute.com/wp-content/uploads/2021/04/Circular-Carbon-Economy-series-Blue-Hydrogen.pdf
https://www.globalccsinstitute.com/wp-content/uploads/2021/04/Circular-Carbon-Economy-series-Blue-Hydrogen.pdf
https://iea.blob.core.windows.net/assets/9e3a3493-b9a6-4b7d-b499-7ca48e357561/The_Future_of_Hydrogen.pdf
https://iea.blob.core.windows.net/assets/9e3a3493-b9a6-4b7d-b499-7ca48e357561/The_Future_of_Hydrogen.pdf
https://recordtrend.com/new-energy/development-of-global-hydrogen-projects-in-2021/
https://iea.blob.core.windows.net/assets/29b027e5-fefc-47df-aed0-456b1bb38844/IEA-The-Future-of-Hydrogen-Assumptions-Annex_CORR.pdf
https://iea.blob.core.windows.net/assets/29b027e5-fefc-47df-aed0-456b1bb38844/IEA-The-Future-of-Hydrogen-Assumptions-Annex_CORR.pdf
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/%202020/Dec/IRENA_Green_hydrogen_cost_2020.pdf
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/%202020/Dec/IRENA_Green_hydrogen_cost_2020.pdf
https://fsr.eui.eu/between-green-and-blue-a-debate-on-turquoise-hydrogen/
https://fsr.eui.eu/between-green-and-blue-a-debate-on-turquoise-hydrogen/
https://www.igu.org/news/multi-coloured-hydrogen-in-the-global-energy-transition/
https://www.igu.org/news/multi-coloured-hydrogen-in-the-global-energy-transition/
https://wecfinland.fi/wp-content/uploads/2021/05/european-hydrogen-market-outlook-niemeier-dirk.pdf
https://wecfinland.fi/wp-content/uploads/2021/05/european-hydrogen-market-outlook-niemeier-dirk.pdf
https://www.world-nuclear.org/information-library/energy-and-the-environment/hydrogen-production-and-uses.aspx
https://www.world-nuclear.org/information-library/energy-and-the-environment/hydrogen-production-and-uses.aspx

1 ftoj HQeAg sy, dbssfBtcdlHRBJIsMY Issdz! ¢ 86 ¢ 6 Wl
ftedatsHdsMY dO ¢ dzPpdzicdp’jas’ § e 1 YolsdzfeiYsts o dizffiy J
cOL dzsy jJdzdy otH' ftd dMytsdz L soa Odedd  dz tec
Bsets o] POBFHRO)LEHazE WWEHSO otSHBGESHO d3j dgv b |
dL d3j dzj ded¥ yjdz dzO dzgjets M Ekyjltsd a.dd@dggs
ftotsdL o J HJ dzdzi @ ths S B H (g teldg HID @ B dzlz 8B 1% SO ' 2 ¢
14%i ¢ % J dzlsT 2 e ;

1 ftjHf sdzZOc O Ismw, Yylsts Hosldwbkz e Odadse ts€ s E@Stso tif ¢
cOfMisjls Hts ¢43% CHERO0I3BO,% @ R2OVWBPCIsdo detsfls L
g4 pdzO dzd -~ t©0O9 dzO 95 %.

93 ¢abjydi eRefj 3RzyasgayY

]l Oy des ftsdgvils!, C0OC MbtckSClkzttd® fftesdL otsHMIsoa O o
HddzOBdSE oshaztsdntsgBr 1 4. | dzv 1 Itsets BN dzd ff tots
Zcdzj tetsH dgts 2 dzj 2 IstcOdz! detsfylsd  H dzw Holzn o Ote d O dzk
sMisOoadzj dzgdj o OtcdOdzlstse ttOMyYJ stso9.X).sL o sdzW j Is

duyjdedj HBsdzj?2 Htosdrygpezhisg®eco pezpizsd ®e L Pc
dBdesis o f j,cotsysiasRdzede=izjticls d@C . Clsts ot
9 SH orcOBBlsCd 1 dzj CSlstetst dzgj teadd sl ¢Cd
Wdydjdals 1 WWjiClsdedesisd 33 %. ChEel sSYHEETI
ts qs ftod dMytsd LseoOdedd + dzj ecdd
Iststc®@ H dzw jtedsnddBdyj M sets twOL dzsy j dedW 9 E

dz0dzd yd d tsGtsOdzq’u,jdqu) 2O twOLeadlsd)y BJjLEGE
stcdW¥ d ¢ Oydd offsteitisdfatsoHtOH fifldcod® sH s ¢ M kZlsd d3ts o3
tsfyr 1 )1]6.9 920H60tcd Odzls § h Gfttrs? dZzO c¢L Jjd
dudoe O Isimw O o 22 T Stigbztedzis@Glf ftcd kx4 L OHO
ydzd ¢ On BJLEZcdzj tetsH dats?2 G JoddzdidQ)iyld ddzts @ &zvW M tf
- stedud MCize d bjfdselke L djtteds btjplzjlshw
, dzfj oMmj dis. ¢ tsfEHLOS] dz¥ s 12t j580dzts My Is ¢ 99 1 dz
Odzlsj f ittt dO cL jUzj 22636 o L @z@ fj BABY 19 &d
O 9 Is j f dztb odisR 216dzj tidzdzd | € O dz. H S} tislsltelgd s tsidn
QBtsdu;antﬂ{ls;d;ts?ﬁmm{fnJlshq’ Is. |y 40 | RSOC B2 d&Odzj 9
Mz btdz ¢ts ftoed bkfmdzseadd dOdzdydw Btsdz h ts¢@
6 dzjdeisdzjdsQudd 6 MteOodzgjdzd® M EkxdJd dse ddzdL
stcOdzt desflsd ( Md3. cdzOekz 5) .

LOdgdz" 4 {WWJClsr CtcOlbdets ko j dzdydoe O Isfqpw  ff tec
dd@3se L (MBSO otswEmFEH AddEz COL Odpdzd) @ tSHBt
Md2MSts2 123 HEGEBYE.Jod 2DB5dgtzdz s & 2050
tojLizdz OISO Byj desS AC1 C A XXl todtssf gty L b dzis
HSstesHO dL { ted tets HiMzteRislz. ¢ @sUs@ d igysfimiis ® o dzlszO 9 dzd 9 O
ftcd ftosdL otsHMmMIse j O BHBESHO (dL i tc d tc #0+60izts G 5
dzdz. 4 s. &

©
<

x

&
Q.

3]
O @ ==

FgrI"PNON"OQN=—*"*" grH==c o

B @@ FOon -—aa—0ag3o® "g§ ““F-~GF° @
Sb'o o “q_rw-ﬁﬁ_q_(ﬁq_ WO O “-“Fg 5+ =

I¢C o+ —~@FcC

103



¢ 03} Nad

Myl 2Ot d?

OcaRs2(dR
Da9aas
Yoo

fl sf stets?2

)

o N
N Jdzlsr 2é& ofsHTS
. 18 . 18
: | : |
5 16 5 16
14 wenTulli 14 HenToli
12 Gupio coeiii 12 Gupiocosbiii
10 Hrony6oi 10 Hrony6oil
W 3eneHbli W 3eneHblii
8 8
6 6
4 4
2 2
0~ 0
2020 2025 2030 2035 2040 2045 2050 2020 2025 2030 2035 2040 2045 2050
fiesdLotsHMisots oatSHBSIGSH O
_ 200 E200
E 180 -
Z180 - H
= 160 -
160 - ATOMHaA Mepria ATOMHaA 3Heprua
140 -
140 4 Tuapo n HB3U Thapon HBIN
120 - m MpupogHuliiraz 120 - W MpupopHsbifiras
100 ~ 100 -
80 - 80 -
60 - 60
40 - 40 4
20 - 20 4
0 - 0 ,W
2020 2025 2030 2035 2040 2045 2050 2020 2025 2030 2035 2040 2045 2050
felstejBdzj dedy fJjtoduydes?2 1 dzj tecdd
700 50 700 50
z E i 3
Q F45 @ P =
o 600 = = 600 s
e | 4o E g / a0 B
= s S s
= = s =3
500 L 35 500 — 35
DneKTpoIHeprus L DnekTpo3Heprus L
400 p P! 30 200 | P p 30
Tenno L 25 Tenno L 25
300 L 20 300 / L 20
200 /15 200 / ris

R f)ls ts ytstagf € &S ¢ C-XXI.

FEBPPD)YPR YR YoaervaszaeR

dz

104

€96830df 99362
L 903 ¥%¥ 020

Y

Myl dzOted 2

€E03Yoyoas

fl sf stets?2

L

d



10 tadt daoa gobte3aYae

Il tsimMimdd dzils HBdzesMmtesydzsr » BsHjdzj 2 HAvY Sy dz
1] Bl MjShtste® Mjd Mittets AttLwW22Mmlse O, tc Qo dzts ¢
tcOLodBdY ssdsz o ENERGYBAEZGEM 2050 dmf sdz? L kzj Isfmw

tcOMmyd Isdzr 2 B dzts € H dz'% sty gzidzts § dzd w1  SOLEC IsSte] ¢ fr
syjddoeoOslsmw or Btotsmr 1) ®ls )ydoslsdsosHmMisea ®© d
Istcj BzJj Ismw Ish Olsj dz' dzgr 2 0dzO dzd L LOoadMmd izsfls j 2

EHsBtejddvrs dd Htkzecdr f OO dagtpodz ff todH dffj Jstc j Rdts |
1L Oz dyde | bjrndsdatsecdd ftoesdLotsHmMisa O Mmj dzd ME &

I 20em8cc. o'Bth’ 1] Gl Mjd MCscd OISO
ddzo j delsOtedL Oydd (A Eudlsr o0 Isfgw fdzj Hize h dj oMl
TsLw2Mlse O

o' Btesmr ftod odzzlstej dadzej 2 W jtedsj dzsOydd Mmj dz iy
9" BteBHitsls MdMmisj &3 MBtstc®, ~RteOdzj degdWw d dMyf sdz! |
o' BtoNMsls MdMmlsj i3 MBstcO, rtOdzj dzdY d dMmy sdz' |
tcdmMtso sSHMIse t5;

ftowdrjptetsmr s Mjd MEsaLW2Mlse jdedzg" = L j d3j &
CtsMmo jdedz" | o7 Bt s fjdz MEtsatsL W2 Mmlse j dadz .
o Btetsr s dL o JMisCtso Odzd Vv ;

o Btetsr sl odzj Mj dedv dBsyd o dds .

[ Mdzts o dzOW Yyofyls! o' Btesmtso 1 L Istsdz fMjClsste
Wittdj delsOyds ydoslsdy R d daoOL wo fiplamtsifipedz s L josi A
sls odzj j dzdW dzj stec Odzdud MS d . df fMplde@dd datf'uij i tsfth Ji
MO dzdlsj &z dgs dzj eSS h 82 oC &ZOH. ) shdj L zOoudls
109020006 ¢ . ) orBEsm’ MjShktwO §tOS lsaPg siSds fiefgds O B
MY stekdtetso OdzOM! s dgH jlday dlv) . S 1 d 7Y sty sz § te difg .y
dzd dL d3j ded dzd iy or Btotsfr tsls o dzzlstej dedzj 2 W tec
fjd MCBRBsLWIMmise jdedzr B L jd3j dz of tefsfydzed .

dYyJ ZOtcd?2 kZcedzj tetsH dats? daj 2jlddc Oizizteizts Mistd j deHed HY tstdA©f
MjShktey] Mmjd MEiBets ALY 2Misa O ¢ dzf j thjddsslko Q Ist
dzj sBRHd®R Co®RfdjShn dBjte $OC Mt Miststetsdr §tej H
ZOftcOQodzjdzd j G tjHY SdZOCOjIls fdzd y j dgif dzls ©® Y & ¢ s s @ C
MislsO, O BOS¢YJ SCtMojdeder = orBetstse ls fmj dz! f
OL O bk fMmdfMmisjd MBBKO, RteOdy dd¥ d dhftsd L
ftcj Hf sdzOc Ot Is EZftcOodzjdedy HJIsORd d Mmdedy J ded §

{ Hdzts 2 dL rsfieeds { ts MsCteOh j ded & 9" Blotsmtso d
Wittdsj dzelsOydd HBBONdzd R ydotslsdgr = Wodzw jlsmw L C
d3ts dzts y dzr - Cstots o 2O o' MsCtsftesHkzSIsdodz j . d 1
eCtcOh jddw CtsMmojdedzr = or" BtesMtse L OCjddypddz! O L dstisyO
HtsMisdy! B d&ZOEBHOtY tj OdzdL Oydd djte, O tcOo dzj «
sls o dzsfd di3r = d3d dzj e Odz' dz' n d ttecOdduyj Mcdn z |
f syo JSdftezOIsd yi MS dn Zmdztse d 2 H dzw o dgj M j ded v z
o dzj MJ detgy ¥ dfise § sdzd e 59 ftod d3j dzj ded W  d3j H dzj dead
EHtsBtcoj dzgd 2 T u’lsachdzq’Jd3 CsiWWdydjdzelsO dMmi tsdz
Bt BjJ M 1ttwesLdj?2 d HjWdvydj?2 Htye d Hts.

=4 =4 4 4 4 4 5 9

105



¢o3) a1l OoaRsodR o 383} de} 3R ¥Yhfr3ezrxa¥Y o
goabt 6368 Ya2050y000

140

120

MAHTCO2-3k8

100

80

60

10

20

0
2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

mA. BHyTp.depMeHTaLHA HMUBOTHBIX (CH4) B. BoiGpochl 0T Haeo3a, nomeTa (CH4)
B. Boi6pockl 0T HaBo3a, nomeTa (N20) C. Pucosopcmeo (CH4)
D. Buifipocsl oT ¢/x 3emens npambie (N20) G. U3secTkOBaHKHe (CO2)
H. BHeceHHe mMouesHHbl (CO2) D. BoiBpockl 0T ¢/x 3ement KocseHHble (N20)

RMissydepzozt 020196 Gi. 1 OyYydsdzOdz' dzn 2 HBCd&ZOH B S OHOMIst] 0

dimsyddSse d OBMsweydd {6 dsdidlsd s kdd §Djcdgdt sp & & £ Od
19902017¢ ¢ .51 < 02 .2 O o5 ¢ dzs U dzC § C-¥Y.j dz€ o

r dzw 9" AaBHO d&O f¢d¢ dzj 5B n thHs] R3OS tsticjs@zlzd L @y f & fy
MsCwoOh jddvw ftsilsg te! fdhjoern ftsHECItse .d sdL d
dd3d ¢ " dsliivdz¢ O d3, ® [ JjJYJCECBHAs or BoOMr 0 Oj Isfimyw
t smimdd dzOfMmjdzjdedd © 3 ©WOLO Bjde hj, fB1lsik
Fteso dg0 2d@dzdz Is . 1 O I toifistgts o seHEdz/'oftpls 9l W tcOMn~ SH Iz
206 ¢ EHsPiEddMsCteOh jddd fdhjeor R BlasHBe o 2
By s B Ist  MAUzd5 J dpzdizOls ©-8288, i tkd CdpPnilz@edOoglimate
Change fdedy jdzedj tBI jd&BO or" BtcOMm" 0 Oj d3ts?2 § dh d dac
e Olssets MESIS@GsHEZMpdefs ydkzB82 3 jf dz20 20% ¢ tsL o tsd
My dz ME e s AsLw2Mmlse O b5 HJdzj dedptesets | s tHdgitRddgtod
ftesdL otsHMiseo O § dhijSodzinls sStytdd®On 2 CWsjtstodzj dzls Oyd w , Ckz
tcOMisdIlsj dz dzr | Odzt Isj tedzOIsdor { jcdedizt€ s OB dls sdz izt
L d2Oydlsj dz des MmdzedL dls+ or Btetsmr 14, des d MmdadL s

] Oy dzr &3 dzOftcOodzj ded j A3 sy jls MsOls! MsCteOn j dad §
M or MCddB ckedzj tesHdeg" ds Mdzj HsABEe 5 dBBjtej tOMmh
CgthesHdsets fMdjHOoe M d Okj EResBG)Yd]f tsHEZC s
L Od3j dzO Gtso W H(Jdz BY s d3 flsdyr . g dzd 3 J dzd 4§ t
fMjd MCEotsLY2Mmise j dzdgts? fesHbESydd oSkfj M §o

6 Material Economics. (2019)ndustrial Transformation 2050: Pathways to 1zetro emisisons from EU
Heavy Industry

T UK Committee on Climate Change. July 20Beducing UK emissions2019 Progress Report to
Parliament.

4 3. 1 OydssdzOdz! dz@ 2 MlsOdzH Otels { sMmMd2MEs?2 AJHJBOY
fesHEzSCydde J-J084dSOTSHEHR&FH: 2013 thdeentHL, T. Reins¢cB.Hess F.
Taube Is low-input dairy farming more climate friendly? A metaalysis of the carbon footprints of
different production systems. Journal of Cleaner Production 211 (2019) 16}elJQ tc O Hotw Is1 O dz
L Otclz B jagtde jAfA] Qdzd € Iz ddy ® WdesASwbal Livestock Environmental Assessment Model
(GLEAM); H dafts dzts Wdisss2H Iz € Wy dizfn 4 &s 6 te Catipd@@rbon Neutral milk chain 203p ts
MtsL H Oegdietsiy € dzj tedzH Udistc O dists dizts€ ®dzOH M ¢ OV  Siidiained tei®@idgdp@ntal
efficiency on Canadiadairy farms © d3j tc d ¢ @ dzfty & & 'O.83 Bry& EnvironmentalFootprintd

Bdats ddejz 6 d §

106



f dztsh OH d dz' LiiSasjndsL W AMyls o fj fedes e &5 MY sdz' o
dls: dn dL dimMssydzd O or BtotsMmtso ) fts
jdzdv BwMO d ®wsdksyd ° fEesHEZSkse L
5 tscObtsets MCskO d diusrPL dilg tc dpj " dasOyd |
jdzd W dzOo tsL O, tsls dzZOotsL O dzO §f OfmlseBdh OF,
%O Cbtst'n of OhNdoOs kMW Ctedsor j CL
MlsOdzso dzj dzd ¥ L Oo dMdls Isgslsd b iPRd yLjQlzd iy y s Is
odesisd HftesdLotsHMISa O EtsowHdd®  dL d3§ d

jdedj YtbtejBdzj ddWy §OtddSitsotjBCdnrn odHt
dr ckclUperiksdsd Hiiib@e ¢ Mmded >y i &J*
Cso ©® MjShtte] Mmjd Mitets atLwW2MmEe O,
JIsdcl (LO Mujls & de " j2d flisjstiedrsidazimsald ¢
s Oj BsE s Ists fdzd o O j Bletste OLiSS;: SHs9 TR M
o sB BYHP® hidj &3j Az © HEkzedj SCOLjettedd) .
cOodzj dzdj HIjlO®R] dBsyjls Brils! BHdjj +WW%,jC
Btosfmtse 1 ) o fj & He GC S s W Afylaslzj . o " MtsC 52
Hjdzj2 §dlsOodzdw 1 Istsls o Oted Ougk o ezt dzj s 6 j P izl
ttjBdzj dzdw BYMO o tOydtdj tcttOddyjd {§lis
Sdz' LEjdgr 2 COC LOBjdz0 &"MO Mmtsjer 2 B dzts
dLotsHMmlsey d IstejBljls L dzOydlsj dz dzr = § tsfmj o dz
ls
L

Sgransso
S8 F

ssa—.q.
N HOon =FGUNGT- G
AL O PO OREE T
FR70OET U O
S0 83 Sagoe

Q—.

S “0ges=g o~

W
¢

O3, Mtsophnsdny MFJd twj ) dHoOoydw d, Bt
Odzdz' | M HtesdLotsuMmlsoatsd d dmf s s Oded j o3

°ABI00 "= SIRI{T

Yj Otedd bkcedzjtetsH das® . dznBE e @OzOgsikd { EcB@EO
Mdedyd dedd HBMsdcOdkEBY, dd dkigf fzg Qeky 3 &J ez
ﬁsochdchJ ftosHizS sdo desisd  sStetsH d Mmded > d
lstsgdzdz;? Wijtedsj delsOydd dz@ jHddedylkz ftesHEZSC ydd

LO fcetsdzse! jdi3 MEBISO Mdzdy O Isfqw  d or B s
tsls Bfnlstsﬂ;alsjzcidalﬁﬁztjlsde: ZOo 5L O, O OSYJ o
Ckdz skzte. Clisls +WWjiClk Mezdidtekzjlsmw i
ksydscets L jodjHjddY d Hiekzddr &jte fcar h |

— oog_-rw-— qugq&_mc T o3 <
7=

3~§ow

® Ritchie, H., Reay, D.S. and Higgins, P., 2018. The impact of global dietary guidelines on climate
changeGlobalenvironmentathange 49, pp.46-55.

Ordzw dBwdescdrn o9dHBO HJjWIsjdz desfplsd o Mmjdz MEtsdg ~tsL v
OLBBISO f tod tsdej g 83R'~" PpA.B tosmise o [

1t ddzj s hddsmw H @dzdz" df) D X000 M R EmMisOdzseo € O o
22 dzdz¢zl 13 .

82 Popp A, LotzeCampen H and Bodirsky B (2010). Food consumption, diet shifts and associated non
CO2 greenhouse gases from agricultpralduction. Global Environmental Change 20(3),i48P. doi:
10.1016/j.gloenvcha.2010.02.001; Bajzelj B, Richards KS, Allwood JM, Smith P, Dennis JS, Curmi E
and Gilligan CA (2014). Importance of foattmand management for climate mitigation. Nature Cémat
Change, Nature Publishing Group 4(10), ©8229. doi: 10.1038/nclimate2353; Smith P, Haberl H, Popp
A, Erb K, Lauk C, Har per R, Tubiell o F N, de S
Berndes G, Bustamante M, Ahammad H, Clark H, Donglsiddig E A, Mbow C, Ravindranath N H,

Rice CW, Robledo Abad C. How much lahdsed greenhouse gas mitigation can be achieved without
compromising food security and environmental goBl®?. 10.1111/gcb.12160.

8 Griscom, B.W., Adams, J., Ellis, P.W., Hghton, R.A., Lomax, G., Miteva, D.A., Schlesinger, W.H.,
Shoch, D. , Sii kam?ki , J. V., Smit h, P. and Wood
the National Academy of Sciences, 114(44), pp.1164&50.

107



Myj dz0tedd k¢ dzj tcshlszs? § srpR sGosdm s yksts  § dS
jd& MCsets AtLw2MsoO kyj fts2Hjd, d HOdj
2Oy j dzaigtizdzl GB@&d B tSdz' " qdglse j MdzzyOje ftser h jdzadj
sLwW2MmMlso O d Mdedyddzdd ddh jodBj dRisdetshm 5p Oldds Olis.to
LIsd dzOf Qo dzj ded¥ ®BCEY§ O¢ lsfMw HESotd dets BT Mistst
B BBdjj UjB 9O 50% ftod GYseorh jddd L

sLw2fMmilse O.

tOSIsdud i ftedvisdw, dzdfigiddadsst W &' ') te £ &
J dz2 M¢ sz 2 d sCkfOssfmqw d BJL EZyjlbo ¢
ddzwiIsdj fteddzyditse Istsydesets L j dgdzj HJ dzd W,

' ' stckzHtso Oded J , ficdotsHdl € totsh

= =+ :|:|09®J:||—5hs—
110
0 <

te

]

H

sorhjdddj 1 WWJiClkdodesMmisd dMmfsdz L s OdgdV [EZH

O Myl MO kZtetsy 02 detsfls d ;

sorhjddi ftsHkzSIdodetsMmisd tstetsH Mmjdz ME A

ZOYdlsj dz' dets?2  Ctsdesdzsdd Mtej HMlsea dzO@ MMtsH j toy

dzj yy® MmMtsBts? 1 C sdztsd3d L dgjtegjIsdyuj mSdnr,

rfnesBtyHjdd] Mjd MEhatsLw2Mmlse j dedz’ n L,jdscjdzJ
dyjdedj GBI jdBBO fdh jeor s wlaotsHtse d fjto] frj

L OlstcOls, dats fsLotsdzw jls Mmikh jMmlse jdedes MdedL dls

fszzydls: o ik 2 1 WWjiClk Bl kdzizyh jdd¥ LHTSGH

I Odz sjtedzOlsdoder 2 Hteslsjddz 9 ftesdLotsHuMmilsoaj HJ!
(Hddeise j dadalsj csjesfedrisdy, daj ddsjshjj, &0
L WW OkA,s dL d&3j dzj fdefdz! pSdgjrlss L W 2 fylse j dzdz” = Y d o tsls &
o dzz Iste j dzdzj 2 WJjteddj dzlsOyd (. 168 d ®sdts mftshtsefMm
Edzz yh j ded¥ MOdsykzeofmlsoadw, d o Ctdaj ydesds dlstsa j
) dztsy j dgd W , f st C fifiy ciitenlsOoly o st OfMdd, 5k O Isfy

(https//www.agroinvestoru/technologiefarticle’28123precisionfarming-dlya-rossiyskikhagrariev).

108



11 se3RYdasaoa a&a68gaeRS9)

4] Cltstc ¢cEROBHR e Mistestc O MLk hod 2B tafshifjdsey dd | 2D 00 s
20196 G . 9r Btetsmr 1] Bls MjSlstste® c¢tslsntsHr e (9
o tesmdzd dzA 16.11% (dodofifs@zd1 8" dzd dzO 69¢% o' h jJ Ektefs

l 1 sMmd2MEBs2 AjHjteOYydd ML HOAO dztstc dRBIS da @E3Y
ftesdLotsHMisoa O d  tsldad sefd&Odecpy fMj Slsstcj E§ tcOo dzj c
shdsodsd &0 twjh jddi fttBdj i3 dZ2OC Y dzj dzedwvw I[so
ddzj Hizjls Y JHOIs! tetsmis©® Bl JBO §jtejtcOBBISCd ¢
[ HEZAUEs yJ M oL dztsy j dzdv St Oded yd MEsets 9 jh jmls
Eidzse dw A ftosH®d @j bMsls 30RsR] dZIsO L O sStesdzj da
Msslse jsmisedd M [JbsHduimcddd tj ¢ tsd3j dzh Oydqw
slsntsHBe tOMMmydls se GEsHMvdzd L{OEsRBEOdzd Y ff J tco SE s
B s 0dz0, OrHjdzw j d3sets fMts Mo Odzs¢ © HOdzdetsdz G s
slshntSHBSO . #dzj His9 Ols j dz! dzts, Mdzd y jdzgdj tsBI j BO L C
o' Btetsmtse 1 | btd ¢t Mt otj d3j daj .

¢o3) aldyd OooaRso2dR Yhf 330Y Zo Y 3a0deaga d
Y 3600R3020 Jydosoevooas 90663 RdII 88386

120

100
N20 Buonornueckan obpaboTka TRepabIx
oTXonoe

80 N20O BbIT. CTOUHbIE BOAbI

MAHTCO2-3kB

CH4 3axopoHeHue TBepAblx 0TX0O00B HA
60 CBa/Kax H NONUIOHax

CH4 Buonornueckas o6paboTha TRepabIX

oTxonos
40
CH4 BbIT. CTOUHbIE BOAbI

20 | B CHA MNpom. cTouHble BOADbI

2026
2029
2041
2044
2047
2050

2023
2032
2035
2038

d sdzOdz! dzr 2 HisC d&zOH s COHOMISte] 0
slsdlsj dv B3 § Otsdzd ¢ ez M Caf@ & els, 15 [SABC T
det€n &XHl. sy j dz€ d

R s 5y @Sz @ 020196
d sty d@e st
19902019¢ ¢ . o

oy
dz
tc s dl

9 jto fsdzdlsdSd Bl jd& dzOS s{f dzj dzde
11 fwHdy Odzd B' HBRABJnpdsdzdaq iglsfd”  Hiskeay 1§ G
d3dzdz BeCfal. [ ototsy j oL OotcOls dezmMtstc® o ftsdzj L dg"
cfijtcjHBBar ne jowicf3EMEYGB Odgisted@r | dqtej SIsdoa O
EmMlsOdzOo dzd o OjIs yjdzj ots?2 ¢ OL OBy & 2ZIILdPdsfin fifEid
9" atsHdIsy dO O0dzOdzscdyds §j EZwseodzd ElsddzdL Oydd
yd < gz MmMlsOsddzdL Oydd mMdkkzoOydd o MmjSlkttj, O I
dzj sBrSHd @ § sMistsw dzdzets] dzOtc O do O H Jd&30M" IsOB 59

I wlhkzlsmisedj oj
0}

8 https//p.dw.com/p/2wE05.

109



) My dzOtedd kZedzj tesHzs?2 dzj 2 steOdz! detsmlsd IsteOJ € Is
cOLotstcOYUdo Of ISlps oLy Is B ' IS HsMisdedzzlsts L O |
so jtoH' 7 BlsaBHBO:

1 d&zOw0h JoOdzdj GBI jBO §jtejteOtlsSd d kkdddL O

1 HjGCOLOWQHY dzr = f sdzd ¢ sdats @ d d&dSodHOYydw dzj
fsMisif jdeder &3 Mdzdy jdedj &5 or Btesmise sls v [ HE
HdzW o' tcOBGISS d % dzj Clstetst daj toc d d

T MdzOyowd MmMisoBdad) Oydv L OB B0 Hoed 3 § dedd W stedd
O dzj dzq v ;

T Mmikhifmisej dadesj Mmdedy j dedd el jBO W sted3d totlfasOdzd
Bjtej HogyjdedWw o Mmstesdkz L SsdsddSqd L OdS dk

] MmjChktte) Mistsyde » otH ftjHiskOCO] sfw:

! GBtttzHBo Odzdj tydmisde » Mtstelzy jdd?2 Ctokzf dzj 2
(tostEsl j B8O ElsddzdL Oydd &BilsOdd esHotj, WOCId
COdOdzd L Oy d tsdadz" R mMdMmisj 3O~A Htsdzy jdz2 BT Is!
sBtStczHSO Odgdzr 7 B IsOdzals j dz€ OB Md Mmisj B) ;

T o f tesd3” h dzj dedftsfisls ds j dimf sdz’ L s9 Odzd j§ B IsBH e
stccOdzd C sMmp fiplsteydz" = o BH, O 1sOC Y sBtstclzH
B IsOdzls j dz2C Oz Hdzv MlsOBddzdL Oydd d ElsddzdL Oy

dlz@B3BOwdz" | o' BtsMr o MjSCltte] BGlsnHte o My dac

C Mdtedunddzaj o4 ¢ 0O d3kisdziuls 58 0z0 d3dedclzdfiznigily disuval B OL &

fMyd dzOtcd da . so 20" 141 o MjCltste] Blsntsese oL

VisddzdL Oydw BdtseOL O, BBtOLEZjBscets-¢ I8 fsd@idzs dzilz
Bsyjls Bris! tjdlsOBjdz degts?2 d BJjL EyjlbO jHtEdas@sa
OL Oy dzdes?2 MlsOdzydd o [SCOjteddzBEZtcey o oyl
l MdMmlsj 3?2 bkkddzdL Oydd BdscEOL O, CtlststeOw kyj
fslsj dzydiodz detsizj SIstetst dzjtecdj2. sfse kzOfMds §tetsjC
EmMits®@dd HsLosdvjls tBjMmfjuydls: + dzj SEwmtes dzfited g g
Mtsmis 0o d ded d3siflctsidztic Iz B .

Bl s dqdzj s P ddismw HOdzdzo Bt s 2 20 Mo Odzts ydetgdgdzc®L B
[ By dets sy dHOIs! tesisO o tyec el Xds Hots [ SO tsdgdg 521 I9s B dz
87 https//watermagazineu/novostiproekty22003na-severnojaeratsionnoeptantsiig-ekaterinburga
vvedenv-ekspluatatsiytkompleksmetantenkoypo-vyrabotkebiogazahtml.

110



12y y) ?

dv tBd&ZOHOjls Getsdd Bd §dsh OHw did d&j it
so jtodets? de Sted3Oydj2 B da SAsAiAg) idnjste.d) s
Bz tetsdzj Blpj § stetcOsaOdzdw, dL d&3j dzj dedW™ L j d3c
wIMmMlsoa ® (1 RY[ m) 9 tjOdzdL Oydd MmMlsteOIlsj cdd

St Hj100 diOsdsj Mdzd- oz o dzg sk 5532019 € s sty 74 4 2
Bdzdz 8H (9 Iifm. 750 dzj §OBB Ve ,Bdafalzds {0 j IstejIsd
M s ) 1 RYJ m) o dtow i lr B dad & ¥l af P gzls t5) o o BL
BOMh IsOB d tots o-M bzt ¢ OS50z sHMs  122MEdzdz 8 H ( Md3.%). ¢ dzO
1 0ydtsdzOdz’ dzOW Oqafizy j dzlg Oteaf L Istsds MmjSClststej o jHJIs
t L1 0r.ms: d Odz Isj tediusfom dgrty) osyfjsE§dfj Hdzj j otoj o3
HdMS EZMMd2 MisOdzd kHjdvis! Bd hj oddBdOdd™ o

K G C-XXI dzj cOMf sdzOE Oj s jigs e mise gzelzdzf s s elstzBL ©  H «
orBtesmtse 14 o MiShtstey TR M, Hilssd3sz o HOdz
fsdzz yj dedz' §| tOdpjfjii v c REBEgdO  Istsd, Ylsts 1
Licj dzsfisd tsmmd2Meda dz Mse  shijdsiejdnzdstEs H ©OF Hlz Ist
fslstej Bdesfisd o MlssC OR Hddzw HtsMisdyj ddw k¢ dzj tesH

l Msle jlsMisedd M ItejBso Odzdw B3 iBilstsHdyd M¢dn
COHOMIstcOR dlsBtltfdz t1strdztIsyj jddddfve O Isfpw  Istsdz! €5 Od
f s dzsh §f @tbgfled Ctsor A GOL tso, Is. j . syJd dz€ d f tetsd
EftcOQodzw jdi3" » dzjfMse d LjdkBjdz, O OCYj L Jj dsj dz' ,
Odzlstetstf 5G| dgdegs s N OLOSISjteO dL d3jdzj dzgd?2. ) tetsc dztst
Lddgd dz2 , "fpefldbe® 684, 3 dBhzdz ¢ O, ddzd 76, 2% ¢
t smMipd2MEts2 AjHjLOyddemHde "EF@MESY tetzffgtsted d o 51O
Mid MeCsitLwY2fise jdadz" = L j d3j dz' .

ltocsedesL qietso Oded ) (lssCtse ff Otcdze € tBo'rd2s cfQa 9 HIfj
dzj MC sdz? YaPFd jipyj dzj MsR sL W 2 Mise j dzdats 2 HiWlisj dz' dgtst
dzj 2 stcOdz’ desisd Mmdedy jdedy MBCO kEedzj ssHO o k1 t
dZzZO YO dzOs . 2 0 1Ptc s H s dz) @ Is fy Wi ldstdslts 2iIPBEDVic Ols d Is W o, H 3y ls &6
sBi wWdgw § Isfmw o dzd yd dzd § o3 Mtej Hdzj 6 8 otsL teOMm

8, 0fted d3j to, } BhiE@E diske d da ls 1§ Odgs®OL o j H O dzdztst s \Bj g0 IsHdz™ s t
90 des He dQlztdzzs yj . 0BG iy s vdejtdidzpdstpbst C § . sy j d&d 22 2 9 d3dzdz.7
H,Iz.

¥ OLwcOBBISOdZO Aj dzstesdz 5 ftotsBdzf BOB { Csdzsedd
oS (ACY[ 1t o61) .

VI1ts HOdeder i3 S sfd3d ud MS se s Bisded Is sRALBEEGCO, joy j igtsiHrdaiz? d
Fecdzj esH O frpj WdefjldesBOfiftsMis Qo dzw dz 292, 6 d3dzdzl Otsls O (zff azd &
19" J tejLzdz IsOIsT syd dz¢ d BOd&ZzOdzMO EZcdzj esHO o
LsdzH Jteso OdzdwY dL S shd3sMO. 1 iBddzOte | Mj 3ddtedzsects B O
RAM QB scteOVdd o1 ¢t sMmd2MmMEdy dzj mMO: ks yd:
dL o3 dzgj dzd W d3 € dzd &3Ol ©é, 7 Oftejdzv 2021 G.
T1OBsEZEHYdS 89 .1 ., OB MC 2 Idzsr.t5,) Yinitef] Isidg sk
Fcdzj esHdzsG 8 BEYHY JISO dzj Mse wWds N[z ddtzshisMind dzOk § B¢
[ Olsj ted Odzr olststes? HRBIBHEdPishdds?2 GOtYdas] dydd. Ut
2017. -1828;12)50BsdzsHydStso .., RoOdse ¢. 1. 1[4t
BOd&zOdzMO dzj Mse 1 tod d3ts teamjCipledesd € tclOwd k8 tc ' pubic OBciA 8.

111



jdet hjded j i3 f 56 dztSh  dizwizts clfeyddgOwsH @ dzZOdd C © B!
sdz' L 59 Oded j 03 TBMHEFSHC 52 d&BisH j dzd

Nidzdj MbtsSCO EZedzjtesHO o dzj MO ykbmmgd, w-skwg
ftedBdzdy d dedd dzj Mdets?2 MmdMmisj 3" Kisc O iststy cizt
JSHO LO Myl fdsmMisO Hjtjo! jo d wOL d3j
sy MMOBd ©WOL dztsy j ded™w o dzOtelz" j dzd W 3 . o Iz d3d3
SH Y OQMIsd, dts misttshis: 1 lstsets tshi$@ OGS H
sflsts fSHHjtey Oddj MbtsSO kZedzjtesHO o dzj MOR

sMtse dets s dzj Mtse HEYf sdzddlsj dz@ dzts ff 56 dztsh Ols!
orh jdzO, dztsc tdsOuidef \fitsdzdy ms. B MBhIf@B OfRsls j dz2yd Odz
H 5 )B4 B IscH 4 BIXgHH. dzts?2 L 90Oy dzj 2h dn  o§j to
BtesfmMse 1| WwWodw jlkmw BBte! BO M ftedqtesHdz d&3d
sMisQoadvels s 10 HB 1fHhte jadd jrd tso ' Betd sz cafdglst
B3 6" 9o Cdz¢ yosls Mtse jteh jdzMlsoso Odzdj Isj ~dzsdzsed
BjrOdzdL ddse, B MY jyde O hdrn d&dded 3Odz' detsj dzOtck
Bl J @3t dzj MtsL Ocslstsoa s d ftc]jm dapsidglyd sH tsidad
yjdzy seiffjuidd  ®&OCMHdEOod dsc s (@R tsddj Eal®
fMdsd M Odedz" ~ dzOM O H j dzd 2 Hdzv Witodddtotse Odadw® B tsd
ftetsW ddzOCIsduj MSdJ B ter fs fte] H Zlste jic®OP gridis[¢f o Ol
dZOtelzh j dadz’ R detsjicdgjjdz' dL 1 sdr dBjte RESBjded1 »p st
Clstes@imistgf lste 1 RY [ m Mmdad y O Isfw , dzts L Od3j Is
dimyf sdz' L 59 Odzd j d3f BEisI2eltyz. { [ 1 v [

I d 2O Bde§ IsdstsB totstse o M| € lgjsitg jdzVdrOfif' m CtOfSte f tslstcj B
MssCOR Hd&Y tjhjddw L OHOYd kcdjcttHifizis® tHaj R d]
Ftcsodzv 7 o' pmtshtdEcdf  MPECEtPHACd tojh OkzOMm! B
fjtedSH20DOQ]1 LOBSLOY do Odzdipls s T tess o DY 6 Gz O ztlz' 2

gGo =

TS SR &
x
o
(7}

JFogSE BIRIAFT TE QN

21 O0BsdEZsHYdS s 1.4 ., JteOBBBOMEd?2 1. R., sttosoddz |
. 1., sktey 1. ¢. I8EHYJjIls EZedzjtesHO Eff tcOo d2050ek6 ~:
tGJ stesMf j SIsdo dzOVY yj E@sdscfdwtscdlzse d H &0 dtsici.2 , 7 B0
Hisf Sdzdgj ded j i3 Mo tcj d3j dede' » tsyj detsC 1 fL . | OstsdztsH yd St

Bl OBsdZsHYydStss . ., JteOBBBOMEd?2 1. R., sttosodds |
) I sktey 1. ¢. 18 HY il &c dzismme @ &t L Oa ¢g2apegO:d ¢
ol stcsMyf j CIsd o dzOW syl 2¢O d ftsedBL /[ 110 [ j =92fs T8z
1 O dzsH yd ¢ 5o r- 4., JteOBtsoaMEd?2 1. RrR., dgjdmpmndd:
ftotsh dztsj , daOiHssvp jjuimigfs?2 ydotsy dzj M. sd@Bl =R2030dzd . 20
% ] ltesedatsL § tGOLaq’lde dzj Mdzs e s MiClstcO t smfr
(YtdrdI{J?2euvl 1 dcC R grf?as{m{frycsauvlri1ocC
J13rrrR1IC113M 1 0ARE. t d dz, 2012) EZCOLOds, 9 ytizpgmo s
9" anHdIls dO0 @i BsCiRABB O tcdictsMmis L Of OMO Htcj o j Md
fjtedsH 261586 00

PrOd A -

¥10ydtsdzOdzt dz" 2 HSC &zZOH B COHOMIste] Odzste s 56 j dgdz" -

fsedzslsdIsj dzvw of3d f Otec d2gd edste iz | d3'c-AO L fiste dzts jo£) dz/ tdnjSed -1 B S Is 5
[ 5§ 200®.

% Gutrich J, Howarth RB (2007). Carbon sequestration and the optimal management of New Hampshire
timber standsEcol Econ62:441 450.https//doi.org/10.1016f.ecolecorn2006.07.005.

BststotslBS 1.1 . ImMdesodz" | SCSwdeyjfydd d dBjIstsHT o tsfmmlis
[ 9 tets fRussidanJournalof Ecosystentcology 2017.15.2 , 1.w.1i18.

% Romanovskaya A.A., Korotkov V.N., Polumieva P.D., Trunov A.N., Vertyankina V.Yu., Karaban R.T.
Greenhouse gas fluxes and mitigation potential for managed lands in the Russian Federation // Mitigatiol
andAdaptationStrategies for Global Chang®. 2019.i https://doi.org/10.1007/s1102¥19-098852.

112



2019¢ . (k. pu ff tftcjHjdv iy HY ik S Fadz iz &t
MiSChtstej T RIS M, dzgjtsBratBHdAB 2 HAY HtsMisdy jddw L

v OB d&zq2]Ot jIstesMmy j SiIsd o dz | sy dzs d d ftetsedetsL dz" .
o' Btecsmse 1] o MjClktstecj 1 RI[ M o Mmyj dzOtc

1 sCOLOIsjdzd B HYJjISO § Otsi ] sedztsh Jdedj o( Btesmr ( +
1R M Bdzdz0ds @, ts'H
1990* 2008 2020 2030 2050
2017*
] sflstsw dzdz" j dzj dzr j L j dgdzd -204,5 -622,9 -790,1 -696,9  -633,6
1 sedztsh jdzdj CO2 dzj OB -1024,3  -1231,5 -1230,0 - -1230,0
1230,0
B’ w2 6l Mfdshd ° 4470 2579  367,2 4733 543,0
B’ wijBRlstESCIsdody o f 3428 274.,6 240 201 19,2
] ' BEEIP2 &l cdBjdd HEjot 1,7 9,0 16,0 8,4 55
otcjHdIsidzj?2 d BBdzjL dzgj 2
T BEEIP? ks cdBjdd Hisjot 0 8,6 5,1 8,7 8,0
Ckd BOdyUjMSdr WOCkttss
] ' B tets f)rcO2 sls f o5 d dz 0 26,1 9,5 6,5 5,2
9" Y dc Odzd 2
Il Blesfyr N2Q®BIs dofyj o Idfte 19,8 22,1 9,8 8,2 7.8
ftsy Otets o
T Blesh’ N2Q®Is df tesW d &zOS Is d 0 3,2 1,2 0,8 0,6
9" Y dc Odzd 2
lrBtesmr [ N20wtds) 4sfigh j dzd 8,5 7.1 7.1 7.1 7.1
LOBBdZEYj dedz" = dzj Miso
1dBkzd, fjtejojHjdedzr j o o -21,7 -18,5 -18,6  -19,9 22,4
] sfylstsw dzdz’ j § Oh dzgd, o Istsd 317,8 1336 1026 859 53,8
l SEdztsh gy w2 -7.9 -3,6 57 91 -14,7
] " BtotdP2 fsls B3 dzj e Odz' dzr A 237,3 78,8 494 32,9 0,0
JrBesm’ w[2 ftd Mmikh jdd 828 54,7 55,2 58,2 64,2
l " Btetsfpr w14 ftod wMEh j dzd 5,6 3,7 3,7 3,9 4,3
1iBdzd, GjtejojHjddzr j o 0,0 18,8 19,4 0 0
l sfylsswdzdz' | e O, o btd 38,1 31,7 29,4 30,7 33,6
10Ctsfdzjdzdj u o RddgaeOd  -16,3 -8,8 11,0 -12,8 -16,3
lrBtesmr w2 s tfkzh jddw 51,3 37,7 37,7 40,7 46,7
JrBEesmr w1 4 ks shkeh j ddw 2,7 2,6 2,6 2,8 3,2
] "B’ N2Q®Is df 5) Otso 0,4 0,2 0,1 0 0
1jdBdzd, fjtejojHjdde j ® &  -67 -91,0 90,0 -60,0 0,0
] sH-BzsdztsIsdzr | EZesH! W Ned 1 v 3,7 2,4 2,4 2,4 2,4
1jd&3dzd, G jtejo o2 dedzr j o 0,0 0,1 0,0 0,0 0,0
1tsfyj dzj dedw, CO2 -0,4 -1,6 1,6 -1,6 -1,6
iz, fitejojHjQRezr j o f 178 18,3 18,3 18,3 18,3
1 dd3dzd, fJjtejojH]d@di o 0,0 8,7 0,0 0,0 0,0
1 Octslstso dzj dzdz’ j ozj sBOI | &  -57 17,9 10,6 1,8 -15,6
Rsets 5 MjChkstk 1 R) [ M 1383 -502,4 -717,6 -639,3  -565,1

RfMssyded ¢ : RIS [ $1

113



13 OfQ ¢ 3 &3 h Z o Y 3G O
] ydosowaasas® 3 Rdt 88360

131 t 9 cacgcypda3areasae 8906683 RdAdI 8362

J sClwBtg)] 202(ltsfmdd of jtor j BN d&zO MW tstec dskz dzd
Zecdzj etsHdzs? dzgj 2IstcOdz! detsfylsdl dzg r fiffisdafrdeigjdgd d 2 0dBCO
Wistekzdsj ¢t sfid2MCOw 1 dzj tec ] Isd YpidUdNHdey H da of o
BEHjls HtsBdo Ol MW EkcodzjtetsH dzs?2 dgj 2IstcOdz’ detsfylsd
CtodeS toj Isdz” 27 dgjod f tels f thzj J 1°°21 0 640tc ety Hs@Ae O fy tf ISt tizy § oz
ltcOQoadlsjdzt Mlso ©  &. BUB2tc 2 @& Isic®Is Fnasa i CldL tslalsts d3d Y J M ¢
GOLodldY {8MMd2MeB?2 AjHjeOUdd M ddLSdB kit
CEHBEOCOW L OHOYO dzj W tstedilz dzd tctBo QRO iy % s tal djkzfiglrif e
¢ tots BzO WS B jClpAFY Q  Yls 58 ZO & st &P e’ 2 2ts Bl djddk) g o IS
t smipdd Brdz RBjde "y, UJB o r(u. lted twjhjddd f
olststcOW . J LiIsdn Yyj dzier A ZfMils Odzts,0 € @E ¢ ddfj thctseH s
dzj 2 Is tc O dzef digisléniia® fdisj dzdzr | o ".Btotsfr 1

VG dzj totsH dzOW dzj 2 Istc O dz! dztsihy IR1s, to OUxz diats @ddayj joffi£j e t5 B to
itlss ofnj fodwisdw dzgj btcdodOadmdisy.j 1 ). ddj j isesQWH j &
sd I Olsts dzlzdzj o 52 B OdzOdzf 2. 8 "1 Bjtddefm ot EiktipEdsdF o~ ouls
tetso. 1 dzOMistswh j i ot di3W HedL dc OB BisIO,dzsC tr g FtaOEidz s
SlsHjdz dz" | MjClttcO® o tOLd » MbteOdOr ddzd o d
dzj 2 stcOdzt detsfylsd. 1 yjdzwvrs MlsOBddzdL Oydd ¢ dzd B30OIs
ftse dzj Y4t &3j " Odzdfm: o Hitclce@ydeth)j € tsfiplisu 'd ddstes)
fts afMjds MjCtstcOR ke dzj tetsH dzgts?2 dzj 2 Iste Odz! datsfipls d .
Eudlsr o Ol jsthitw Isstcd Odz! dzr | ddzd s § slstcj B dzj ded W .
sy dzOydtsdzOdz dg' § ddzd tey siflsdiaPpzdir |z d dzp s mydpts
Misd Hdv IsjtctcdIsstcd @ar diffSdfQelcisEteigs s .o 5§ dztsh j dzdz
o' BteSmtsss ftoesh j, Yy tejhjdedy LOHOYd HEMIsdy ]
BtosmMOdz tls fitddsdeny Blsk) Taffv . MistcOdz, §@OF { ©fHdatles &g
MstsC tsp Odfftctsisd o, dzj ¢ uJ HisMIs d y! Zcdzj totsH dats 2
f slstcj B dzj dad W .

I sLddC0Ojls ocftotsi 5 oL By dthisd MrtcOdzgdd v
fteslswy jdedd BYitejHJdzj dzdese s  jtedBHO o tej,d3d dad
ZzOmME sdzd € si3BYsds "gfrdgs! L Issls metfMmls. 1 0dzdydy ¢n o
HtsMis dWddjdedalzsdzy o ¥ = o ' 2 tisteidytg alzlsdcfo y PIs ds W j oy B EZHJ
MsCtcOh Ols! Mw LO Myl Jet LOR90OISO BdtmW jtes?
dzj B s h tsBi | zfasL satfdzv Is ZHjtey do Ols,' MisGisdzy Jsdgls B g
G dztsB Odz! dzlz & Isj B j cOllztclz dz88.1)fiplc®rRd dz! IsdiEcds , 2 tottoLc
MortcOdzj dzdvv dzj S clsstesets ¢crotMlsOe ftsLottsdzdls {§f
tj OdzdL Oyds MOWBY~ HBtesGshtzdy jdds o Bteshise d
SsOC YsCOLT 90 ls  tsfdzd, Wiztadi dzi i) fg dzf St OO d2f@ Is 5 Y &
dzj 2 IstcOdz! dgtsfplsd H dzW @ dzts Bl Geds' dAEIE @ C GHASH])S.d 1 Oy
Ofmf j&ssdzd dzls otcj d3j dzd d otsL BBy dz' § ©tcOj Clssted d ¢

Wylsj descteORBO L OMjiHOddY d3j Y HIEdZOGEH dats@™s  dijtsHigjlzady©e
sClswptew @0 2] L ety @zlpredideip)d d (

114


http://prezident.org/tekst/stenogramma-zasedanija-mezhdunarodnogo-foruma-rossiiskaja-energeticheskaja-nedelja-13-10-2021.html
http://prezident.org/tekst/stenogramma-zasedanija-mezhdunarodnogo-foruma-rossiiskaja-energeticheskaja-nedelja-13-10-2021.html

dzd fyld dkzdjotsects BOEZOMRMO, EisB®dRicdkR,| {fstls jsf
JZOj 3" 7 cteOdzd yor ftod weteOded yj dedesds ¢ kzcedzj tets
rn ddzd L tsder ftylsd dzdzjoeor s or Btotsfmse o tsL d3tsy
slste" &3 d TsCOLT90jls dLtcOMR SH o Odzdz 2d ¢Hzacddz,
Jddwv € bkedzjtetsHdzs?2 dzgj 2IsteOdzt detsfmilsd ftedJ dzdzy a3

23} 93aldl | ddis3xe3ReoYoaha ydoafr Rdi afha 3Radea
2 92908680hH va3zeopnAdIdagdRBIic®EFETO

sctcOdzdydid etH HtMIsd esH HEME dY sMmlsOea h d2
G dztsB Odz! dzt & [»-dz] BO Az dgt dj 2 IstcOdz' dz Zcdzj csH

§tsilsd f dzj dac BEHY jIs,»
[ jdzj ju*1, 5 20502060¢ @ . 20702100¢ ¢ . 510-729
[ jdzig 2 20702075¢C G . f sfdzj ¢20 800-890

*] Oted Odzls " B(joloverstotn sdz i L OMis 2§ s d3

R f Is ts Y:dddited/Nations Environment Programi@821. The Heat Is On. A world of climate promises not yet
delivered;The AR6 scenario databad®CC, 2021: Summary for Policymakers. @limate Change 2021: The
Physical Science Basis. Contribution of Working Group | to the Sixth Assessment Report of the Intergovernmenta
Panel on Climate Chand®assonDelmotte, V., P. Zhai, A. Pirani, S. Connors, C. 8n, S. Berger, N. Caud, Y.

Chen, L.Goldfarb, M. I. Gomis, M. Huang, K. Leitzell, E. Lonnoy, J.B.R. Matthews, T. K. Maycock, T. Waterfield,

O. Yeleld, R. Yu and B. Zhou (eds.)FambridgeUniversity Pressin Press

115






















































