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BECTHHK Pl @ KOJIOHKA TEMATUYMECKOr0 PE[JAKTOPA

O pemakTope TeMaTM4eCKOTo 610Ka
yjieHe-Koppecnongente PAH
/Kmype B.B.

Bragumup Bragumuposud JKMyp — cOBETCKMI M pOCCUIICKMIT PU3YK, CIIEIMANTNCT B 0071acTy GU3UKN

MODHL.

3awumun O0oxkmopckyro Oduccepmauuro Ha
memy: «[Junamuxa me3omacuimabHvIx oKeaH-
cKkux euxpeti» 8 1993 200y.

3eanue npogeccopa nonyuun 6 1995 200y.

B 2019 200y 6vin usbpan unenom-Koppecnon-
oenmom PAH.

B nacmoswee epema 2nasHvlii HAYUHDBLL CO-
mpyoHuK, 3a6. 1a60pamopuli MOPcKUx meue-
Huii MOPAH.

Bnazooapnocmo Ilpesudenma Poccuiickoii De-
oepauuu nonyuena (2024 200).

Defended his doctoral dissertation on the topic:
“Dynamics of mesoscale ocean eddies” in 1993.

He received the title of professor in 1995.

In 2019 he was elected as a Corresponding
Member of the Russian Academy of Sciences.

Currently, chief researcher, head of the marine
currents laboratory of the Institute of Oceanology
of the Russian Academy of Sciences.

Gratitude from the President of the Russian
Federation received (2024).

Brnagumup Bragumuposuy JKmyp - cenmanuct B o6ma-
CTV PU3UKY MOPSL.

OcHoBHble HaIpaBlIeHUA MCCAELOBAHMII: HeJMHEHbIe
B3aMMOJielicTBMUsA BOMH PoccOu, Teopus Me3oMacIITaOHBIX
BUXpell OKeaHa, paccesiHMe BHYTPEHHNUX BOJIH Ha aHcamOie
HEOTHOPOJFHOCTEN IMipodU3NIeCKNX MOoIel, MHYIMPOBaH-
Hbl€ 97IEKTPOMarHUTHbBIE MO/ OK€aHa TMAPOSVHAMUYIECKOTO
IPOMCXOXK/€HUS.

VM n ero yueHnKamu paspaboTaHa TeOpus OJHOPOSHBIX
TPEXMEepHBIX /I/INIICONAAIbHBIX BUXPeli oKeaHa. Teopus onu-
CbIBaeT IOBeJieHMe BUXpell B IOKOSAI[EeMCsl OKeaHe, B OHO-
BBIX IIOTOKaX 1 000011aeT aHa/JIOTMYHBIE 3a/laul IBYMEPHOIA
ruppoauHaMuky (takme Kak Buxpu Kmpxrocga, Yamnbiruxa)

6 QLLLRRRRRTAN

Ha Cay4Yayi TpEXMEpPHBIX BUXpeNl Teo-
dbusmyeckon TUAPONMHAMUKNA. Psp
3ajjad He MMEET aHajoroB B JBYMep-
HOJI TULPOSVHAMUKE.

VIM m3y4anuch ycioBus BBIKU-
BaHWs BUXPeN K UX PaCTsHKeHN0 $Ho-
HOBBIMY HEOJHOPOAHBIMYU IOTOKAMN.
IIpepnosxeHa MoJenb, ONUCHIBAKOLAS
aHCcaMO/Ib B3aMMOJEICTBYIOIINX BUX-
pei.

B mnocnemHee mecaTmietnme oc-
HOBHO€ HaIlpaBJIeHNE UCCIEeNOBaHUIl —
IPU/IOHHBIE B3BECEHECYINE TEYEeHU
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Ha CKJIOHAX JJHa OKeaHOB U Mopeil. VM
U ero yU4eHMKaMM paspaboTaHa Teopys
06pa3oBaHusa KaTacTpO(UIecKn CUlb-
HbBIX IPUIOHHBIX TeUYeHUI.

KOJIOHKA TEMATHYECKOTO PEJAKTOPA @ BECTHHK Pdrbi

YuacTtBoBan B 13 MOpPCKMX Hay9HO-UCCIENOBATETbCKUX
9KCIIeINIMAX Ha Cyflax VIHCTHUTyTa OKeaHOnmoOrmm.

Agtop 60ree 170 Hay4HBIX paboT, 0fHOI MOHOTpadum u 10
aBTOPCKUX CBUJETE/IbCTB I IIATEHTOB.

About the editor of the thematic section,
RAS Corresponding Member V.V. Zhmur

Vladimir Vladimirovich Zhmur is a So-
viet and Russian physicist, a specialist in
the field of marine physics.

Vladimir Vladimirovich Zhmur is a spe-
cialist in marine physics.

His main research areas include nonline-
ar interactions of Rossby waves, the theo-
ry of mesoscale ocean eddies, the scatter-
ing of internal waves by an ensemble of
inhomogeneities in hydrophysical fields,
and induced electromagnetic fields of the
ocean of hydrodynamic origin.

He and his students developed a theory
of homogeneous three-dimensional el-
lipsoidal ocean eddies. The theory de-
scribes the behavior of eddies in a calm

YBakaemble unraresnn!

Bamemy BHMMaHMIO Ipefijiaraer-
¢ BectHuk POOV, moaroroBaeHHbIN
PoccmiickuM 1leHTpOM Hay4HOM WH-
¢dopmanuyn (PLIHM), n mocBsmieHHbIN
UCCIEIOBAaHMAM POCCUIICKUX U 3apy-
OeXXHBIX y4eHbIX B pamkax BPVIKC mo
TaKOJ aKTYa/bHOJ CErofjHsA TeMe, Kak
9KOJIOTHA.

Heo6xoguMo OTMeTHUTb, YTO Ha-
YYHO-TeXHMYECKOe COTPYIHUYECTBO B
pamkax ctpaH-wieHoB BPVIKC aBnser-
Cs OJHUM U3 37IEMEHTOB HAay4HON M-
IJIOMAaTUH, Peann3yeMoll ¥ pasBUBaIO-
1iefics Ha IPOTA>KEHUM MHOTHX JIET 1107
pykoBozctBoM Axamemmka PAH B
[TaHYyeHKoO.

CoTpynHMYeCTBO B paMKaxX 3TON
Opranmsanumu B HacTosillee BpeMs SB-
NAeTCsA OJHUM M3 OCHOBHBIX BEKTOPOB

N 4 (128) September-December 2025

ocean and in background flows and generalizes similar prob-
lems in two-dimensional hydrodynamics (such as Kirchhoft and
Chaplygin vortices) to the case of three-dimensional eddies in
geophysical hydrodynamics. A number of problems have no ana-
logues in two-dimensional hydrodynamics.

He studied the survival conditions of eddies when stretched by
background inhomogeneous flows. He proposed a model de-
scribing an ensemble of interacting eddies.

In the last decade, his main research focus has been on bottom
suspension-carrying currents on the slopes of the ocean and sea
floors. He and his students developed a theory for the formation
of catastrophically strong bottom currents.

He participated in 13 marine research expeditions on board the
Institute of Oceanology’s vessels.

He is the author of over 170 scientific papers, one monograph,
and 10 copyright certificates and patents.

IIpuBercTBUE

Ynen-xoppecnonoenm PAH
Bnaoumup Bnaoumuposuy XXmyp

BHEIIHEN NMONUTUKY Hawmel crpanbl. Bknagom PIIHN B passu-
THe HayYHOTO B3aMIMOJIe/ICTBIA CTPaH CTalM BbIIIEAIINE B eKa-
6pe npouuroro roxa kuura «bPVIKC: popmmupoBanne mexyHa-
pozHoro HayuHoro naHpamadTa» u CrienyanbHblil BBITYcK bios-
nerenss PO®VI, B KoToOpoM HalIM OTpakeHME JeCATDb JTy4IINX
npoekToB Pamounoit ITporpammsr BPVIKC B obmactu Haykwy,
TEXHOJIOTUI I MHHOBALIUIA.

B manHoM HoMepe xypHana «BectHux PODV» npep-
CTaB/IeHbl MaTepuajbl 10 3KOJOTMYECKO} TeMaTHKe, B TOM
qucie CflefTlaHHble BeNYIIMMM POCCUIICKMMM 3KCIepTaMu
B MIOHE 3TOTO rojia Ha MexpyHapogHoM dopyMe B Mockse
«Crpanbl BPVKC: skonormdeckue acneKkThl pasBUTUA U CO-
TPYSHUYECTBAY.

Opranmusaropamu MeponpuATuA cTanu MexgyHapon-
HBI/I MHCTUTYT SHEPreTUYecKON IOMUTUKU ¥ JUIIOMATUM
MITIMO MU Poccun, YHUBepCUTET MUPOBBIX LIMBU/IN3A-
uuit umenn B.B. JKupunosckoro, Poccuiicknit coros HayuHbIX
Y MH)XEHepPHBIX 00uiecTBeHHBbIX o6benyuHeHuit, ®onp «Jlo-
croguue Poccum», PIIHW u pApx Apyrux Hay4YHbBIX OpraHusa-
LITA.

ARRARRRLA /




BECTHHK Pl @ KOJIOHKA TEMATUYMECKOr0 PE[JAKTOPA

Yro xacaerca PIIHV, To lleHTp aKTMBHO BOB/IE€YEH B
IpolecC HayYHO-TEXHOIOTMYECKOTO COTPYLHMYECTBA CTPaH
BPUKC n Bpinonuset ponb Cexkperapuara B PaMo4HoI1 npo-
rpamme bPVIKC B chepe Hayky, TeXHONTOTMIT ¥ MHHOBAIUIL.

Crpanamu o6penuuennsi BPVIKC pemratorcs cambie pas-
JMYHbIE 3ala4/ COBPEMEHHOCTH, BK/II0Yas M3MEHEHMe KMa-
Ta, o6e3/leceHne, ONYCTHIHMBAHIE, yTpaTa 610pasHo0Opasus,
OCTpas HeXBaTKa pAfa IPUPOAHBIX PECYPCOB U 3arpsA3HEHMNE
OKPY>KaIOIEeN Cpefibl.

[TepeuncnenHble MpO6IEMBl BO3MOXXHO DEIINTH JIMIIb
coBmecTHbIMU ycumuamu ctpas. VI BPVIKC moxer un fomken
CTaTh CBOETO POJia «IOKOMOTUBOM» OCYIeCTBICHNs HE00XO-
AVIMBIX IlepeMeH B 00/1acTV 9KOIOTUYECKOTO Pa3BUTHA CTPaH
9TOJ OpraHM3aLuN.

B mpepnmaraemoMm umrtarento «Bectuuke POON» omy6-
JIMKOBAHBl MaTepPUaIbl IO TAaKUM 371000THEBHBIM BOIIPOCAM,
KaK: IPUOPUTETHDIE 3aa4yl HAyKN ¥ 0Opa3oBaHus B 06/1acTH
aKonormyeckoro pasputuA crpan BPVIKC; mexaHusMbl pea-
NM3ALUY 9KOJIOTUYECKOTO COTPYAHMYECTBA CTpaH oObenu-
HEHM; MEPCIeKTMBBl peanus3alyuy MerampoeKkTa «JKOIOTH-
geckass mrar¢popma BPMKC+»; 3akoHOmaTeTbHO-IIPABOBOE,
(MHAHCOBO-9KOHOMMYECKOE, HAy4YHOe, WH(POPMALVOHHOE
U KajgpoBoe obecledeHne 3KOTOTNIECKOT0 COTPYAHMYECTBA
crpad bPVIKC u gpyrum akTyaabHBIM Ipo6ieMaMm.

B crarpe aBbigenko E.JI. «IIpmopurersl 9Ko-MHHOBA-
LMOHHOTO pa3BUTUA cTpaH-41eHOB BPUMKC» paccmarpusa-
IOTCA TeOpeTUYeCKMe ACIEKThl U MEePCIeKTUBHbIE HallpaBJle-
HIA 9KO-MHHOBALMIOHHOTO pa3BUTHUA cTpaH-4wieHoB BPUKC.
OTMedaeTcs, 4TO COBPE€MEHHasl MapajurMa 5KO-MHHOBAIUIA
¢dbopMmpyeTcs Ha CThIKe HECKOTbKIX TeOPeTUYeCKIX HAIIPaB-
JIEHUM, UHTETPUPYs JOCTVIXKEHUA 3KOOIMYECKON SKOHOMMU-
KJ, MHHOBAIJIOHHOTO MEHE[)KMEHTA U TEOPUN YCTOWYMBOTO
pasBUTHKA. BrilenAr0TCA MepcreKTUBHbIE HAIPAaBIEHUA KO-
MHHOBallMOHHOro pasButuA crpaH BPUIKC, Bxmovaromue
CO3JJaHMe ¥ BHEJpEHMe TEeXHOJNOTMYECKUX MHHOBAIMI, «3e-
JIeHyI0» TpaHcpopManuio 3KOHOMUK, (GOPMUPOBAHME II/IAT-
bopM 1 cOTpyAHMYIECTBA ¥ OOMEHA OIIBITOM.

Crarbsa Tonobokosoit ['M. «Kommepumanusanus wuH-
TeJ/UIeKTyaIbHBIX Pa3pabOTOK B 00/1aCTU 9KOTOTUIECKOIT Oes-
ONIACHOCTM 4Yepe3 COTPYAHMYECTBO C (PMHAHCOBBIMU yupe-
KIEeHNAMY, VHBECTUIIMOHHBIMY KOMIIAHNAMN 1 QOHIAMM B
VIHnpuy» TOoCBAIIeHa aKTya/lIbHON Ipo6ieMe VCIIONb30BaHUA
MeXaHM3MOB KOMMEpIVannu3aluy MHTe/IEKTyaabHOl CO06-
CTBEHHOCTH B cpepe aKomorndeckoi 6ezonacuoctu B VIHaum.
B paboTe BBINONIHEH aHA/MN3 9KOMIOTMYECKON CUTYallMN U BbI-
ABJIEHBI 9KOJIOTMYECK)e IPOOIeMBbl, /I pelleHns KOTOPBIX
Heo6XoMMO IpuBjedeHre PUHAHCHPOBAHNSA U3 PA3TMIHBIX
UCTOYHMKOB. OTMedaeTcs, 4TO Hanbomee 3HAYMMBIM B Ha-
CTosllee BpeMsA ABIAETCA MCIONb30BaHME MHTENNEKTYallb-
HBIX pa3pabOTOK JI/Is1 UHBECTUPOBAHNUSA PAa3INIHBIX IPUPOJO-
OXpaHHBbIX TexHonoruit B VIHguu. B pabore chmeman BbIBO,
YTO yCIeX KOMMepLMaan3anysa 9KOMOTUIYECKIX VHTEIEKTY-
aJIbHBIX Pa3paboToK B VIHAMM JOCTUTHYT Onaropaps crpare-
TMYeCKOMY COTPYHHMYECTBY C (PMHAHCOBBIMU YUPeXeHNUA-

8 QLLLRRRRRTAN

MM, MHBECTULMOHHBIMU GOHZAMU U
VHHOBAIVIOHHBIMI I[€HTPaMI.

B cratpe Momuanosonn H.II.
«DyHaHCOBOE ObecIieueHne dKOMOT-
YECKOTO Pa3BUTHS U COTPYAHMYECTBA
ctpan  BPUMKC» paccmarpuBaercs
MO3ULMIOHNPOBaHME  CTPaH-YIEHOB
BPUKC B Muposoit skoHoMuke. Vc-
CIIeAYIOTCS 0COOEHHOCTH PUHAHCOBO-
ro of0ecriedeHusI 9KOTOTMYECKOT0O pas-
BuTnA BPVMKC kak MeXIyHapOogZHOTO
VMHTETPALVIOHHOTO o0 beMHEH M.
CdopmynpoBaHbl BEIBOABI O HMPUO-
PUTETHBIX HAIpaBIeHUsAX (GUHAHCK-
PpOBaHMA 3KOTIOTMYECKUX IIPOEKTOB U
BEKTOPAX Pa3BUTHA MEXIYHAPOLHOTO
COTPYHZHMYECTBA B cepe palioHalIb-
HOTO NPUPOIOTIONb30BAHN.

B crarpe [leprorunoi VM.B. «Co-
TpysHudectBo Poccum m VMapgum B
peleHny 9KOMOTNYeCKUX mpobaeM B
CeNIbCKOM XO3AJCTBE: COBpeMeHHOe
COCTOSIHNE U TIePCTIeKTVBHbIE HAIIPaB-
NeHUsI» oTMedaeTcs, uto Poccns u VH-
U UMEIOT JOCTAaTOYHO O6O0JIbIION I10-
TeHIIWAas JI/I1 COTPYAHNYECTBA B ce-
pe pasBUTHA 9KONIOTMYECKN YVCTOTO
CEeIbCKOTO X03AMCTBA. Takoe cOTPyA-
HUYECTBO MpuobpeTaeT pasninmyHbIe
¢$bopMBI - COBMECTHble Hay4YHbIE JC-
clemoBaHMsA, OOMEHa TeXHOJIOTMAMU
OPTAaHMYECKOTO  arpoNpPON3BOACTBA,
MOCTaBKM 9Konpoaykuunu. [IpmHnnme:
MPOABIVDKEHNS 9KOTOTMYECKI YIICTOTO
Ce/IbCKOTO X03AMCTBA HaIllpaBJIeHbl Ha
CHVDKEeHVEe HeraTMBHOTO BO3MIEVCTBUS
arponpooBONTbCTBEHHOTO KOMIIIEKCa
Ha OKPY>KaIIIyIo Cpeny.

Cratpa Koxemsakosa C.A. «9ko-
JIOTMA M TONMNUTUKA B cTpaHax lleH-
TpanbHOI Asum (B pamkax bonmbmroit
EBpasum u DBPUKC+)» mnocBsimeHa
BOIIPOCAM 9KOJIOTMYECKON ¥ peruo-
HaJIbHOJ 0e30IIaCHOCTHU, YCTOIYMBO-
My pasBUTHIO CTpaH lleHTpanbHON
A3y 1 MeXIYHapOZHOMY COTPY[HMU-
4eCTBY B 9KOJIOTMUYECKOII chepe cTpaH
BPUKC.

B cratpe MamamanueBoi O. «9Ko-
JIOTMYeCcKye aclleKThl YCTONYNBOTO pas3-
BuTHA B cTpaHax BPUKC» uccnenymor-
CS1 9KOJIOTMYECKNE ACIeKThI yCTONYM-
Boro passutyA B cTpaHax bPVIKC kak
Ba)KHEIINX YYaCTHUKOB ITI00ATBHOTO
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9KOJIOTMYECKOTO Ayajora. AHaIU3upy-
I0TCA K/II0YeBble 9KOJIOTMYECKNEe BbI-
30BbI, CTOSIIIME TIepel 3TUMU TOCyHap-
CTBaMM, BKJIIOYAsl 3arpsi3HEHNE OKpY-
JKaIoLIel Cpenbl, M3MEHEHNE K/I/MMaTa,
UCTOLIEHNE IIPUPONHBIX PeCcypcoB I
meUINUT YMCTON BOJABI, MCIIOIb30Ba-
HUI0O BO300HOB/IAEMBIX NCTOYHNKOB
9HEPTUM ¥ PA3BUTUIO 3KOJIOTUYECKON
nomuTuku. IlogdepkuBaercs 3HadeHue
MeXIYHapOJHOTO COTPYZHIYECTBA
BHyTpu BPVIKC, obMena TexHOMorns-
MU U COBMECTHBIX MHUIMATUB B 00/Ia-
CTY 9KOJIOTUML.

B cratbe Myntnana B.M. «Oxpa-
Ha OKpY)Kalollell cpembl 1 obecrede-
HUe 9KOTOTMYeCKoil 0e30ImacHOCTM:
LMBIIN3ALOHHbIE ¥ HAllMOHAJIbHbIE
ACIIeKTbI» PACCMATPUBAIOTCA HayIHbIE
MO/IXOABl K PeIIeHNI0 COBPEMEeHHBIX
mpobreM IO OXpaHe OKpy>Karomleit
HIPUPOJHON Cpefbl 1 0becHedeHIIo
sKoorndeckoit 6esonacuoctu. C mo-
3MLUI CUCTEMHOIO IIOAXO[a IIpOaHa-
NMU3VPOBAHbl OCHOBHBIE BBI3OBBI I
yrpo3sl B cepe IKOTOrMIECKOi 6e3-
onacHocT. O60O3Ha4YeHBbI IOPOTOBBIE
3HAYeHNUsI XapaKTepU3yliue YPOBHU
ycToluuBoro passutuA. IIpemmoxe-
HBl PEeKOMEH[JAINN MO0 0becredeHn o
9KOJIOTNYeCKOil 6e30IMacHOCTM KaK Ha
HALMIOHAJIbHOM, TaK M MeXJyHapogx-
HOM YpOBHe.

B crarpe Myxcumonoir [I.X.
«IKONMOrM4ecKass yYCTOWYMBOCTD B
crpanax BPUKC» paccmarpusaroTcsa
9KOJIOTUYECKasA YCTOMYMBOCTD U K/IM-
MaTndecKasd nonurtuka crpan bPMKC
B koHTekcTe IloBectkm musa OOH pgo
2030 ropa u meneir yCTOM4YMBOIO pas-
BuTuA. IloguepkuBaeTcsas OBOJCTBEH-
Has poJb 9TUX CTPaH KaK KIOYEBBIX
YY4aCTHMKOB MMPOBOIl 9KOHOMUKI,
bopMMUPYOMINX 3HAYUTEILHYIO OO0
rno6anpHoro BBII m HacenmeHms, HO
OJHOBPEMEHHO OTBETCTBEHHBIX 32
okoo 50% Boi6pocos CO,. Ha ocHoBe
aHa/IM3a TeKYIMX CTpaTeTmil JeKap-
OoHM3aLUY, CTPYKTYPBl BBIOPOCOB U
sHepreTnueckux mnpodureit Knras,
Mupun, Poccun, bpasunun n FOxxno01
Ac¢pukn, cTaThs BBIABIAET PasmIndms
B IIO/IXO/IaX K «3€JIEHOMY» IIEPEXONY U
OLleHKe K/IMMAaTU4YeCKUX PUCKOB. Yfie-
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JIeHO BHUMaHUe MOTNUTUKE B 00TaCTV BO30OHOBIIAEMBIX JC-
TOYHVUKOB 3HEPIui, 9Heprosd@eKTUBHOCTY U YCTONINBOTO
¢dbuHaAHCHpPOBAaHMA.

Hamume Bospociueii colmanbHO-9KOHOMUYECKOi -
depeHIMANNN TI0 CTOXUBIINMCA YCTIOBUAM JKM3HN U YPOBHIO
9KOJIOIMYeCKOl 6e30IIaCHOCTY HAaCe/leHUs B KaX[OJ U3 CTpaH
BPUKC-9 akryanusupyeT cpaBHUTENbHbBII MOHUTOPMHT HAIIO-
HaJIbHBIX 9KOJIOTMYECKNX XapaKTEPUCTHK C YI€TOM CYLeCTBYIO-
IMMX MEXIYHAPONHBIX CTAHJAPTOB M HOPMAaTUBOB. B craTbe
Harinen C.H., Kpusopy6osoit [0.B. «Jkonormyeckme xapax-
TEPUCTUKY YC/TOBMIA XXU3HU HaceneHusa B cTpaHax BPUKC-9»
aHA/IM3UPYETCA JUHAMMKA MHIUKATOPOB, OTPAXKAIIIUX 9KOJIO-
TMYecKoe O1aronomydne HacelmeHus M CIennUKy COLaabHO-
9KOHOMUYECKOTO Pas3BUTHA CTPaH, BXOAAIINX B OOBbeIVHEHIe
crpan BPVKC-9. TTokasaHo, uTo Ha ¢poHe COXpaHEeHUs BBICOKO-
IO YPOBHSI Pas/INinil MeXy CTpaHaMM 110 KIIOYEeBbIM MH/UKA-
TOpPaM 9KOIOTMYECKOTO O/IarOIOTyuns HaceleHNs, Hab/ioaeTcs
VX TO3UTUBHAA AMHAMMKA, HO OCTAIOTCA IPOOIEeMBI BPEJHOTO
9KOJIOTUYECKOTO BO3AEICTBUS.

[l ycnenHoro nposefieHnsA paboT B 06/1aCTH 9KOTOTUM
HeobXoMMa pa3paboTKa 1 HpYMeHeHUe COOTBETCTBYIOIIETO
Hay4yHoro mHcTpyMeHTapuA. Crarbsa OpmoBa A.V. «Cospe-
MeHHbIe MaTeMaTN4ecKye I 9KCIIepTHbIE MeTO/bl yIIPaBIeHNA
9KOJIOTUYECKOIl 6e30IMacHOCTbIO» IOCBSIeHa BOIPOCAaM He-
006X0MMOCTI pa3pabOTKM MaTeMaTHYeCKMX MOJeNell, CTa-
TUCTNYECKNX METOJI0B, S9KCIIEPTHBIX TeXHO/IOIMI. B kauecTBe
IPUMEPOB PACCMOTPEHBI PAbOTHI IO ALY IPob/IeM yIpasiie-
HIA 9KOJIOTMYeCKOil 6e30I1aCHOCTBI0 — 110 HayYHO-TeXHUYe-
CKOMY 00€eCIeYeHNI0 YHUYTOXKEHNSA XMMUYIECKOTO OPYXMIs,
9KOJIOTMYECKOMY CTPAaXOBAHMIO, TEXHONOTMAM 3SKOJIOTHUYeE-
CKIX 9KCIIepTN3, IPUMEHEHNIO CTATUCTUIECKUX METO/IOB IIpU
9KOJIOTMY€CKOM MOHMTOPMHTE.

Crarbps fIxy6osoit O.T. «/Hrerpanusa Y36ekucrana B 9Ko-
HoMmu4eckoe mpocTpanctBo BPUKC: onenka moreHnmana u
BO3MOXXHOCTE» TIOCBANIEHA OL[eHKe ITOTEHIMAIA ¥ BO3MOXKHO-
cTeil Y30eK1CTaHa B KOHTEKCTe MHTETPAIMM B 9KOHOMUYECKOe
NIPOCTPAHCTBO C YYETOM IIPUMOPUTETOB YCTONYMBOIO BOJHOIO
pasBuUTUA. AHAIM3UPYIOTCS KIIOYeBble LIATYM CTPaHbl B Iepe-
XO[l¢ K IIPOAKTVMBHOJ BOJHON ITONIMTYKE, BK/IOYas BHEIPEHUE
BOfIocOeperaromx 1 UUQPPOBBIX TEXHOTOTUII, MOJEPHI3AIINIO
VPPUTAIVIOHHON MHQPACTPYKTYpPHI U obecredeHne TOCTYIA K
YJCTON MUTbeBOI Bofe. [loguépknBaeTca 3HaUeHME y4acTHA Y3-
6exucrana B BPVIKC kax mmardopme /i IpyUBIeYeHNs] MHBe-
CTULNIT, OOMEeHa NepeOBbIM OIBITOM ¥ HAyYHO-TEXHIYECKOTO
COTpYIHMYECTBA B 00/1aCTV BOHOTO yrpasaerna. Ocoboe BHU-
MaHJe yIe/IeHO BOJHOI IUIIIOMAaTUM Y30eKICTaHa, ero BKIagy
B TPAHCTPAHNYHOE COTPYLHIYECTBO.

[IpencraBneHHbIe pabOTHI OYAYT MHTEPECHDI MIMPOKOMY
KPYIy YMTaTeNeNl.

bonpmioil BK/IaJ B OPraHM3ALMOHHOM J 3KCIIEPTHOM
COIPOBOXKJEHUN JeSTeTbHOCTI B 00/IaCTU HAyYHO-TeXHMUe-
ckoro corpypHudectBa ctpaH BPVIKC BHocut YmpasieHme
MexxgyHapogHbix ceaseit PITHY (HavanpHUK YnpaBneHus -
A.B. Yconpues).
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Welcome Address

Viadimir Vladimirovich Zhmur

Corresponding Member of the Russian Academy of Sciences

Dear READERS!

We offer you the latest issue of the “Bulletin of the
Russian Foundation for Basic Research” journal, prepared
by the Russian Centre for Science Information (RCSI), and
dedicated to the research of Russian and foreign scientists
from the BRICS countries on a topic as relevant today as
ecology.

It should be noted that scientific and technical coopera-
tion within the BRICS member countries is one of the ele-
ments of scientific diplomacy implemented and developing
over the years under the leadership of Academician of the
Russian Academy of Sciences V.Ya. Panchenko.

Cooperation within the framework of this Association
is currently one of the main vectors of our country’s foreign
policy.

This issue of the “Bulletin of the Russian Foundation for
Basic Research” presents articles on environmental issues,
including those reported by participants of the International
Forum “BRICS Countries: Environmental Aspects of Develop-
ment and Cooperation”, held in June 2025 in Moscow.

The event was organized by the MGIMO International
Institute of Energy Policy and Diplomacy of the Ministry of
Foreign Affairs of the Russian Federation, the Zhirinovsky
University of World Civilizations, the Russian Union of Sci-
entific and Engineering Public Associations, the Heritage of
Russia Foundation, the Russian Centre for Science Informa-
tion (RCSI) and a number of other educational and scientific
institutions.

Since 2016, our Centre has been actively involved in the
process of scientific and technological cooperation among
the BRICS countries and serves now as the Secretariat for the
BRICS Framework Programme in Science, Technology and
Innovation.

The BRICS countries are addressing a wide range of con-
temporary challenges, including climate change, deforesta-
tion, desertification, biodiversity loss, severe scarcity of natu-
ral resources, and environmental pollution.

These problems can only be solved through the joint ef-
forts of scientists from various countries. BRICS can and is to
become a sort of “locomotive” for the necessary changes in the
environmental development of its member countries.

The current issue of the “RFBR Bulletin” contains arti-
cles on such acute issues as: the priority tasks of science and
education in the field of environmental development within
the BRICS countries; the mechanisms for implementing envi-
ronmental cooperation among the BRICS countries; the pros-
pects for implementing the BRICS+ Environmental Platform
MEGA-project; the legal, financial, economic, scientific, in-
formational, and HR support for environmental cooperation
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among the BRICS countries, other rel-
evant and acute issues.

Davydzenko A.L. “Priorities of
eco-innovation development in BRICS
member countries” The article exam-
ines the theoretical aspects and prom-
ising areas of eco-innovative develop-
ment of the BRICS member countries.
It is noted that the modern paradigm
of eco-innovations is formed at the
junction of several theoretical direc-
tions, integrating the achievements
of ecological economics, innovative
management and the theory of sus-
tainable development. Promising areas
of eco-innovative development of the
BRICS countries are highlighted, in-
cluding the creation and implementa-
tion of technological innovations, the
“green” transformation of economies,
and the formation of platforms for co-
operation and exchange of experience.
The experience of developing the eco-
innovation sector of the Republic of
Belarus is analyzed, including taking
into account international cooperation
within the framework of the EAEU.

Golobokova G.M. “Intellectual
Property as a Vehicle for Environmen-
tal Investment in India” The study
is devoted to the current problem of
using mechanisms for commerciali-
zation of intellectual property in the
field of environmental safety in India.
The work analyzes the environmental
situation and identifies environmental
problems that require funding from
various sources to solve. The authors
conducted a search and analysis of
such sources and proved that the most
significant at present is the use of in-
tellectual developments for investing
in various environmental technologies
in India. The paper concludes that the
success of commercialization of green
smart technologies in India has been
achieved through strategic collabora-
tion with financial institutions, invest-
ment funds and innovation centers.
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Based on the data obtained as a result
of the study, a summary characteristic
of investment funds in the field of en-
vironmental safety in India was con-
structed, allowing the selection of a
source of financing for new projects.
The study was carried out using meth-
ods of complex and comparative legal
analysis, as well as general scientific
methods of cognition - analysis and
synthesis. The sources of information
used include annual reports of vari-
ous ministries of the Government of
India. The article devoted to the re-
sults of the study of the peculiarities of
investing in environmental programs
using intelligent developments, may
be of scientific and practical interest
to researchers, politicians and entre-
preneurs.

Molchanova N.P,, “Financial
Support for Environmental Develop-
ment and Cooperation of the BRICS
Countries”. The article examines the
positioning of the BRICS member
countries in the global economy. The
features of financial support for the
environmental development of BRICS
as an international integration as-
sociation are studied. Based on the
analysis of the current stage of devel-
opment and the economic condition
of the BRICS member countries, con-
clusions are made about the relevance
of environmental issues in the context
of achieving the UN SDGs. Conclu-
sions are formulated on priority areas
for financing environmental projects
and vectors for the development of in-
ternational cooperation in the field of
rational nature management.

Deryugina LV.,, “Cooperation
between Russia and India in the field
of agricultural ecology: current state
and promising areas”. Russia and India
have a great potential for cooperation
in the development of environmen-
tally friendly agriculture. Such coop-
eration takes on various forms - joint
scientific research, the exchange of
technologies for organic agricultural
production, and the supply of eco-
products. The principles of promoting
environmentally friendly agriculture
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are aimed at reducing the negative impact of the agrarian food
complex on the environment. India’s agriculture, known for its
biodiversity and fairly stable ecosystems, has been increasing-
ly drawn into environmental problems over the past decade.
There are serious challenges in the country related to air and
water pollution, increased chemicalization and soil degrada-
tion. The main causes of the environmental crisis in India lie
in rapid economic growth, high rates of urbanization, and an
increased demographic burden that requires the intensifica-
tion of food production. Agriculture makes a significant con-
tribution to the deterioration of the environmental situation,
with an estimated 30% increase in the impact of agri-food sys-
tems on greenhouse gas emissions over the period 2010-2022.

Kozhemyakov S.A.,“The genesis of Central Asia within
the context of global and macro-regional dynamics: a quest
for a harmonious balance between economic, ecological, and
political factors” During many years the Central Asia (CA)
in its regional and global positioning was considered as the
zone of increasing ecological troubles (combining water, en-
ergy and food security’ aspects), but also as the region of rapid
growth and potentially of increasing importance in rare natu-
ral resources and pending geopolitical importance. The article
represents the results of complex analysis of given and pro-
spective situation in the CA, and also the positioning of main
global actors which becomes more proactive in this region.

Mamadaliyeva E.R., “Environmental aspects of sustain-
able development in the BRICS countries”. The article exam-
ines the environmental aspects of sustainable development in
the BRICS countries as key participants in the global environ-
mental dialogue. It analyzes the key environmental challenges
facing these countries, including environmental pollution,
climate change, depletion of natural resources and shortage
of clean water. Particular attention is paid to the implemen-
tation of the Sustainable Development Goals, the transition
to a green economy, the use of renewable energy sources and
the development of environmental policy. The importance of
international cooperation within BRICS, technology exchange
and joint environmental initiatives is emphasized. A conclu-
sion is made about the need to integrate environmental pro-
tection priorities into strategic planning and economic devel-
opment of the countries of the association in order to achieve
global environmental sustainability.

Muntiyan V.I., “Environmental protection and ensuring
ecological safety: civilizational and national aspects”. The ar-
ticle examines scientific approaches to solving modern prob-
lems of environmental protection and ensuring environmental
safety. The main challenges and threats in the field of envi-
ronmental safety are analyzed from the standpoint of a sys-
tems approach. The threshold values characterizing the levels
of sustainable development are designated. Recommendations
for ensuring environmental safety at both the national and in-
ternational levels are proposed.

Mukhsimova D.Kh., “Environmental Sustainability in
BRICS Countries”, This article explores environmental sus-
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tainability and climate policy in the BRICS countries within
the framework of the UN 2030 Agenda for Sustainable Devel-
opment. It highlights the dual role of BRICS nations as ma-
jor players in the global economy—accounting for a signifi-
cant share of global GDP and population—while also being
responsible for approximately 50% of global CO, emissions.
Based on an analysis of current decarbonization strategies,
emission structures, and energy profiles of China, India, Rus-
sia, Brazil, and South Africa, the article identifies diverse na-
tional approaches to green transition and climate risk manage-
ment. Particular attention is paid to renewable energy policies,
energy efficiency measures, and sustainable financing. The
conclusion offers detailed policy recommendations, includ-
ing expanding the BRICS New Development Bank’s mandate
to cover climate investments, establishing a unified climate
monitoring system, promoting public-private partnerships in
renewable energy, and developing Just Transition Roadmaps
for carbon-dependent regions. The study emphasizes the im-
portance of coordinated BRICS action in achieving global cli-
mate goals and strengthening their position in the emerging
architecture of sustainable development.

Naiden S.N., Krivodubova Y.V., ’Environmental charac-
teristics of living conditions of the population in the brics-9
countries”. Increased social and economic differentiation in
the existing living conditions and the level of environmen-
tal safety of the population in each of the BRICS-9 countries
actualizes comparative monitoring of national environmen-
tal characteristics taking into account existing international
standards and regulations. The article analyzes the dynamics
of indicators reflecting the environmental well-being of the
population and the specifics of the social and economic de-
velopment of the BRICS-9 countries. It is shown that on the
background of maintaining a high level of differences between
countries in key indicators of environmental well-being of the
population, their positive dynamics are observed, but prob-
lems of harmful environmental impact remain. It is substanti-
ated that each of the BRICS-9 countries needs to expand the
set of measures aimed at reducing the adverse environmental
impact and improving the environmental characteristics of
life of the population.

Orlov A.IL, “Modern mathematical and expert methods
of environmental safety management”. For successful work in
the field of ecology, it is necessary to develop and apply ap-
propriate scientific tools. Its important components are math-
ematical models, statistical methods, and expert technologies.
The work on a number of environmental safety management
issues, such as scientific and technical support for the destruc-
tion of chemical weapons, environmental insurance, environ-
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mental expertise technologies, and the
use of statistical methods in environ-
mental monitoring, is considered as
examples. When developing the envi-
ronmental aspects of development and
cooperation, it is very important for
the BRICS countries to overcome their
reverence for outdated concepts of
Western science. Thus, it has been es-
tablished that the concept of the Kyoto
Protocol is not scientifically sound.
According to the author, the develop-
ment and widespread implementation
of mathematical, statistical and expert
methods of ecology is a necessary con-
dition for the successful development
of the BRICS countries.

Yakubova E.T., “Uzbekistan’s in-
tegration into the BRICS economic
space in the context of sustainable wa-
ter development”. This article assesses
Uzbekistan’s potential and opportuni-
ties within the context of economic
integration, specifically considering
the priorities of sustainable water de-
velopment. It analyzes the country’s
key steps in transitioning to a proac-
tive water policy, including the imple-
mentation of water-saving and digital
technologies, the modernization of
irrigation infrastructure, and ensur-
ing access to clean drinking water. The
article emphasizes the significance of
Uzbekistan’s participation in BRICS as
a platform for attracting investments,
exchanging best practices, and fos-
tering scientific and technical coop-
eration in water management. Special
attention is given to Uzbekistan’s wa-
ter diplomacy and its contribution to
transboundary cooperation.

A great contribution to the or-
ganizational and expert support of
activities in the field of scientific and
technical cooperation of the BRICS
countries is made by the Office of
International Relations of the RCSI
(head of the Office - A.V. Usoltsev).
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O pemakTope TeMaTyeckoro 6/moka Yconbuese A.B.

Anexcanzp Bapumosuu YconblieB —~HavanbHMK ypaBaeHnsa MeXXIyHapogHbIX cBs3sell Poccuiickoro neHTpa
Hay4Hoit nHpopmarym (PLTHI).

o Jlenunzpaockas mexnuueckas axaoemus (pa- o Leningrad  Technical Academy  (faculty

Kynvmem cucmem ynpasneHus u C8}13u)

Mockosckuii  zocydapcmeentviii  yHU8epcu-
mem (Ppaxynvmem mexnoyHapoOHbIX OmHOULe-
Huil)

ITonyuun yuenyto cmenenv kanouoama 3K0HoO-

of Communication Systems and Networks)

Moscow State University (faculty of international

affairs)

Ph. D of Economic Sc.

muueckux Hayk 8 Uncmumyme CIIIA u Kana-
ovt PAH

o International Relations Departament Head,
Russian Centre for Science Information

Jlo mocrynnenus Ha pabory B
PO B 2017 rogy, 3aHMMa JOHKHOCTI
3aMeCTUTeNA JIMPEKTOpa JlerapTaMeH-
Ta MEXITYHApOJHOIO COTPYJNHUYECTBA U
IVIPEKTOpPa JIemapTaMeHTa MeXyHapOy-
HOTO COTpymHudYecTBa lockopnopanym
«Pocarom». bein coBetHnkoM leHepaib-
HOro aupexTopa lockopnopanym.
3aHMMan JOIDKHOCTY HA JUIIOMATHde-
CKOIl cmyx0be: coBeTHMKa Poccuiickoit

muccun B BeHe u niepsoro cekperaps B [locTossHHOM npencTaBu-
TenbcTBe Poccyun B Bproccene. A.B. YconbLes ydacTBoBan B Kade-
CTBe WIEHA ¥ PYKOBOJUTE/LI POCCUIICKUX feIeraliiii B MeXXIIpaBH-
Te/IbCTBEHHBIX [IePEroBOPaX IO LIe/IOMY Py COITIAIIEHMIL.

Ero ynpasnenne B PIIHIV oTBevaeT 3a MeXTyHapOgHOE
COTPYZHMYECTBO U IOJMEPKKY MEXKIYHAPOLHBIX IIPOEKTOB, B
nepsyio odepens BPVIKC. B 2022 rogy POV 66110 mpeobpa-
3oaHo B PIIHII. I'maBHOI 3afa4yell Ha MEXJyHapOJHOM TpeKe
crasla Hayunas punmomarus u MOMIy/sApu3alus HAydHON fies-
TebHOCTU Poccym.

About the editor of the thematic section A.V. Usoltsev

Before his appointment in 2017
to the Russian Foundation for Basic

Research, (since 2022 Russian Centre for Science Information,
RCSI, RAS), Alexander served as International Cooperation
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Department Head at the Rosatom Nuclear Corporation (2010-
1016). He was the Advisor to the Director General of this
Corporation.

He was at the Foreign Service and has served in several
career tracks. His assignments included: Counselor at the Russian
mission in Vienna, Austria, and The First Secretary at the Russian
Embassy in Brussels, Belgium (science cooperation).

IIpenucnoBue

His Department is responsible
for international cooperation and for
support of Russian scientific programs.
Since 2022 RFBR was transformed to
RCSI. Main goal of the organization
became Science Diplomacy and science
information promotion.

Pamounas nporpamma BPUIKC B cepe Hayku, TexHomormii
u mHHoBauui. PITHU - cexperapuar IIporpammbi

OpHuM 13 caMbIX 3HaUMMBIX IPAKTUYECKMX MHCTPYMEHTOB
HAayYHO-TeXHIYECKOrO COTPYIHMYECTBA B paMKaX MEXIoCynap-
crtBeHHoro oobeguuenns BPVIKC (O6bennHeHne) Ha ceromus-
IIHWIT fieHb sABsgerca Pamounas mporpamma BPUKC B cde-
pe Haykwy, TexHonmormit 1 nHHOBanui (PIT HTW, IIporpamma).
OHa BHOCHUT CYLIeCTBEHHBII BK/IaJ, B (POPMUPOBAHME EAVHOTO
Hay4HOTo HmpocTpaHcTBa OObegyHeHNsA, CIIOCOOCTBYET Ipeo-
CTaBJICHMIO POCCUIICKUM Y4YeHbIM YCIOBUIl [/ YCTAHOBJICHMS
COTPYZHMYECTBA C BeJYyLIMMM MMPOBBIMU HAY4YHBIMM KOJUIEK-
TUBAMIL.

ITog srmpmoit IIporpaMMBpl OCYIIECTBIEHO IIECTh KOHKYPCOB
U NOAJEpP)KaHO cBblle 150 MHOTOCTOPOHHMX MCCIENOBATE/Ib-
CKMX IPOEKTOB IO Pa3/IMYHbIM IPUOPUTETHBIM OO/IACTAM Ha-
y4Horo cotpypHmdectsa O6benuuaenus. B 2025 roxy o6baBneH
nepsbiit VHHOBanmonHueli koHKypc PIT HTU BPUKC. Oxn 6y-
[IeT IPOBOAUTHCA Oe3 TeMaTn4eckux orpaHndennit. O>xupaercs
00BsABIEHNE CEIBMOTO KOHKYPCa U3JJaTeIbCKUX IMPOEKTOB.

ITporpamma HTV BPVIKC craHOBUTCSA 3aMeTHBIM SIBJIEHIEM
B HAy4YHO-TEXHOJIOTMYECKOM IIPOCTPAHCTBE CTPAH-YIaCTHUKOB
O6bepnHenys. Heckonbko ThICAY MCCIefOBATeNell IPYHIMAIOT
y4acte B (OpMMPOBAHUM IPOEKTHBIX IPEIOKEHNIT Ha KOH-
Kypcbl IIporpaMmbl, HECKOZIbKO COTEH HAayYHBIX I'PYIII Y>Ke yda-
CTBOBA/III B peajlM3allMyi COBMECTHBIX MCCIENOBATEIbCKUX IIPO-
exToB bPVIKC. ®opMupoBaHne KOHKYPCHBIX 3asBOK IPUBOIUT K
HOC/IeAYIONIel MHTeHCUPUKALI MEKIYHAPOJHOTO COTPYHIYE-
CTBa y4YEHBIX, HECMOTPsI Ha TO UTO X IIPOEKT B OT/E/IbHBIX C/Ty4Ya-
AX MOT OBITb 11 He ITOfIiep>KaH [0 UTOraM KOHKypCa.

Cexpetapuar Pamounoit nporpammbr HTV BPVIKC n yuacr-
HYKMU ee IIPOEKTOB aKTVBHO yJaCTBYIOT B MEPOIPUATHAX TeMaTu-
yeckyx HayuHbix rpynn bPVMIKC u gpyrux MeponpusaTysAX, B TOM
4JIC/ie IO MHBIM OTPAC/IEBBIM HAIIPAB/IEHUAM COTPYSHMYECTBA B
pamkax OObeHeHA.

IIpencraBnennbi HoMep XypHana «Bectauk PO®N» mo-
cBsllleH BompocaM skosoruu. CiaenyeT OTMETUTD, YTO JJaHHAs
TeMaTHKa BXOAMUT B IPMOPUTETHbIE HAIIPABIEHMs HAyYHO-TeX-
HIYECKOTo coTpynHudecTBa ctpaH O6benuuenus. Tak, Hanbo-
Jlee aKTMBHO OHA IIPeJCTaBJIeHa B IEATEIbHOCTH BYX Pabounx
IPYII: 10 COTPYAHMYECTBY B OKEAHNYECKON U IOIAPHOI 30HaX
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Yeonvuyes A.B.

UCCIeIOBAaHMIL 1 IO IPeRyIpexX/ieHII0
IPUPOIHBIX KAaTaCTpOod M CMATYEHUIO
IIOC/IENCTBUI CTUXUITHBIX O€CTBIIL.

Cospman dopyMm 1mo 06CyX/eHIIO
BOJIHBIX pecypcoB 1 6OpbOBI ¢ UX 3a-
rpsisHeHNeM. be3ycloBHO, B TOM Win
MHOM BUJle 3KOJOTMYecKas TeMaTUKa
3aTpParMBaeTCs U CPefy TeM 3acefaHMil
uHbIX pabounx rpynn bPVKC, Hampu-
Mep B paboTe IMpOQUIbHBIX TPYI IO
BO30OHOB/ISIEMbIM MCTOYHMKAM 3Hep-
TUM WIN CIIyTHUMKOBOTO MOHMTOPUHIA
3emn.

IToMyMO BBIIIEYTIOMAHYTHIX IIPUO-
PUTETHBIX HAyYHBIX O0O/IACTeil COTPYA-
HydectBa B crpaHax bPVIKC, xoropole,
KaK IIpaBU/IO, BBICTYIAIOT B KauecTBe
KOHKypcHbIX Hanpasjiennit PIT HTV, B
2023 rogy ObUI OpraHM30BaH CIIELMaIb-
HbBIII KOHKYPC I10 YeTbIpeM HaIpaBJIeHN-
M B 00/1aCTU UCCTIENOBaHMII ITI00a/IbHO-
ro M3MeHEeHNA K/IMMATa.

ITo uToram KOHKypca «Afanranus
K M3MEHEHMIO KIMMara ¥ CMArdeHue
€ro NOC/IEACTBUI» NTOAAep>KaHo 19 mpo-
eKTOB. Bcero e 1o uToraM KOHKYpCoB
PII HTM BPUIKC mo skomormeckoin
TeMaTNKe IoAgep>KaHo cBbie 40 mpo-
eKToB. B mmanax B paMkax JIHHOBanu-
OHHOTO KOHKypca Paboueit mporpam-
MBIl ¥ OYAYyIIEro CefbMOro KOHKypca
UCCTIeflOBATe/IbCKUX IIPOEKTOB — IIpe-
HOCTaB/leHl/le BO3MOXHOCTYM IOJA4M
JKeJIAIOIIMM 3asBOK IO 9KOJIOIMYeCKOIl
npobiemMaTmKe.

Ha puc. 1. npuBefeHbl IpUMepPbI
OCHOBHBIX TeMaTHMYeCKUX HaIlpaBsile-
HUII MCCIIEOBAaTeNbCKUX IIPOEKTOB,
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npoekmei Pilot Call 2016 2nd Call 2017 3rd Call 2019 Utoro
memamu4eckue HanpasneHusa Moasep- Moasep- Moanep- Moanep-
nogaHo HKaHo noAaHo aHo nogaHo HKaHo noAaHo XaHo
ActpoHomusa* 11 3 - - 13 2 24 5
BuoTtexHonorna u 6UomeAMUMHA, BKAKOYAA OXpPaHy
340pOBbA YeNOBEKa U HEMPOHAYKKN 62 5 108 6 33 2 233 13
[eonpoCcTpaHCTBEHHbIE TEXHOMOTUU U UX NPUMEHEHME 20 2 - - 4 2 24 4
UHPOpMaLMOHHBbIE TEXHONOTUM U
BbICOKONPOM3BOAUTENbHBIE BbIYUCIEHUA 19 2 33 3 17 B] 69 8
MatepuanoseaeHue, B TOM UMC/Ie HaHOTEXHONOIUM* 63 6 134 11 122 12 319 29
HoBas n Bo306HOBAsIEMan 3HEpreTMKa,
aHeproappeKTUBHOCTL 52 2 73 6 45 3 170 11
N3yueHne MupoBoro okeaHa 1 nonsipHble
WUCCNea0BaHUA U TEXHONOT UK 19 1 - - 7 2 26 3
doToHUKa* 12 3 - - 17 3 29 6
MpeaynpexaeHne n NMKBMAALUA NPUPOAHBIX
Kartactpod 24 1 46 2 32 2 102 5
BogHble pecypcbl u 60pbba ¢ ux 3arpasHeHMem 38 1 68 4 37 3 143 8
A3poHaBTMKa - - - - 3 1 3 1

Puc. 1. IIpumepur memamuueckux HanpasneHuti u konuvecmea npoexmos npu peanusavuu PIT HTV BPYKC 6 2016-2019 ze.

KOTOpble OCYIIECTB/IANNCh B PaMKax
ITporpammsbr B 2016-2019 rr.

Uctopus cozganua PamouHoit
nporpammbl BPVIKC B cdepe Hayku,
TEXHOIOT M 1 MTHHOBAIII U ee
TepBbIe arn

IlepBble mpakTHYeCKIe MEpONPUA-
TSI B 9TOM HAIIpaB/IeHMN ObUIM IIpef-
npuHATHL B 2015 rogy, xorga 6-7 Uioms
B MockBe B paMKax IpefcefiaTe/lbCTBa
Poccum B BPUMKC mpomma BcTpeva
IpefcTaBuUTeNell GUHAHCUPYIOIINX Ha-
YKy OpraHu3aluii CTpaH TOTfa elle «IIA-
TEPKI».

B xome BcTpeunm CTOpPOHBI CO-
I7IaCOBa/M OCHOBHbIE NMPUHLUIBI OpP-
TaHM3aMyu U JAeiicTBUA Oymyliero
MeXaHM3Ma IOJAEepKKI COBMECTHBIX
UCCIeJOBAaHUI ¥ HAaMeTU/IN KOHKPeT-
Hble HIaTM 1o ero BomomeHuwo. Ilo
pesyabTaTaM JOCTUTHYTBHIX Ha BCTpe-
ye JOoroBopeHHocTell HanmoHanbHbI
COBET II0 HayYHO-TEXHUYECKOMY M
MHHOBAIIMOHHOMY COTPYJHUYECTBY B
pamkax BPUMKC cospan skcrnepTHyIO
Pa6ouyto rpymmy (PI') mo mpopabor-
Ke apXUTEeKTypPbl U IPOEKTa yCTaBHBIX
HOKyMeHTOB Oypymieir IIporpammbr
MOAJIEP>XKKY MCCIeJOBaHUII B MHOTO-
cropouneM ¢opmare BPMKC. Ee ko-
opanHaTOpoM ObLT HasHaueH Poccuii-
ckuit poHp PpyH/IaMEHTaTbHBIX MCCIIe-
noBauuit (PODOI).
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ITo nroram npopenanHoi paborsl 27 okTs6ps 2015 roga Ha
BCTpede MUHMCTPOB HayKM, TEXHOJOTMII M MHHOBAIMil CTpaH
BPVIKC B MockBe 6110 0100peHo cospame 1ol [IporpaMmsi.

B anmBape 2016 roga B IlekuHe mop npencenaTrenbCTBOM
Poccun cocrosanocy opranmsanuonsHoe saceganue PI' BPUKC
no ¢puHancuposannio HTU (puc. 2). B xope BcTpeun 6bumu co-
I71aCOBaHbl OCHOBHbIE IOTIO)KEHMA I10 IPOBEJIEHNI0 MHOTOCTO-
POHHMX KOHKYPCOB ITPOEKTOB KaK MHCTPYMEHTa peanu3alun
Pamounoit nporpammsl HTV BPVIKC. OyHKINMY KOHKYPCHOTO
cekperapuaTa co3gaBaeMoii [IporpaMmbl ObIIM 3aKpeIUIEHBI 3a
Poccmeit, ot muna Poccuy BBIMOMHATD QYHKIUY CeKpeTapuara
nopyunnu POOI.

OpHOJl U3 OCHOBHBIX OcobeHHOcTeit IIporpammsl cTan
MHOTOCTOPOHHUII MNOJXOM K MOANEpKKe MCCIeOBAHNUI, 4TO
O3HAYa/I0 COBMECTHYI0 peay3alMio OTHENbHBIX IIPOEKTOB
y4acTHUKaMM He MeHee ueM u3 Tpex cTpan BPUMKC. 310 He
TOJIBKO IIO3BOJIMJIO M30€XKaThb JyOMMpoBaHMA peann30BaBLUINXCA
IBYCTOPOHHMX IIPOTPaMM COTPYAHIYECTBA MEX/[Y OTHE/TbHBIMU
crpanamu OObeVIHEHNA, HO U CTUMY/IUPOBATh pelleHMe 3Ha-
YMMBIX IIP06/IeM Yepes I7106a/IbHbII IOfXO.

[TogroToBKa K 3aIycKy IMJIOTHOTO KOHKypCa MCCTIef[oBa-
tenbckux npoekroB BPVIKC 6buta 3aBepiieHa B KpaTyaiiiive
cpokm: y>xe B Mae 2016 ropja 651 00BsIBIIEH IEPBBI KOHKYPC
MHOTOCTOPOHHIX HAyYHO-TEXHOTOTMYECKMX ¥ MHHOBAIVIOH-
HbIX npoekToB BPMKC mo gecATu Hay4HBIM HaIpaBlIeHUAM,
00603HaYeHHbIM B KayecTBe IPMOPUTETHBIX B MOCKOBCKON 1
Bpasuibckoil feknapanuax Mo Hay4HO-TeXHUIECKOMY COTPYA-
HuvyectBy bPVIKC.

OprannsaTopamu nepBoro KOHKypca PamouHo11 mporpam-
mbl HTV BPVIKC BbicTynumm BoceMb pUHAHCHPYIOLUX Hayd-
HbIe VCCIE[IOBAHVA OPTaHU3aNMit U3 AT cTpaH OO beINHEeHNA.
Poccus Oplna mpepcraBieHa TpeMs opraHusanysiMu: MuHoOp-
Haykn Poccun, POOV u QoHpoM copmeifcTBMA MHHOBALIMAM.
Takum 06pa3oM, C MOMEHTA IepBOIT BCTpeur (PUMHAHCUPYIOLINX
Hayky oprauusaumit ctpan BPVIKC B MockBe u dakrndeckum
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Puc. 2. Yuacmuuxu nepeoii 6cmpeuu Paboueii epynnor BPUKC no ¢unancuposanuio HTV. Iexun, KHPE, 18-19 aneaps 2016 e. (IIpedcmasumenu
cmpan: bpasunus, Poccus, Unous, Kumaii, FOAP).

3aIlyCKOM IIepBOTO KOHKypCa MCCIeOBAaTeNbCKUX IIPOEKTOB
IPOLIZIO MeHee TOfa.

C Havama 2016 roga PODU (Poccuiickuit ieHTp HAyIHON
undopmanny, PITHNM) no ykasanmio MuHoO6pHayku Poccun
Haya/l BBIIOJHATh (YHKUMHU KOoOpamHaropa Paboueit rpymmsl
BPUKC no ¢puHaHCMPOBAHNIO HAYKY, TEXHOJIOTHIT 1 MHHOBALWIA
(HTU) n xooppyHaTOpa KOHKYPCHOI! IesITeIbHOCTY PaMouHoI1
nporpammbl BPVIKC B cdepe Hayku, TeXHOTOIMIT ¥ MHHOBALWIA
(PII BPUKC).

B Ilentpe co3paHa crienmanpHas pabodas TpyIa IO BbI-
nonHeHuio ¢yukuuit cekperapuata PII BPVIKC. 3a ato Bpems
PITHU oprann3oBaH CTaOMIbHbI MeXaHNU3M IOAEP>KKI MHO-
TOCTOPOHHUX MCC/IEOBAHMII, IIPOBOAVMBIX YY€HBIMU CTpaH-
yuactHuyy BPMKC. IIpoBemeHO ecTb KOHKYPCOB MCCIENO-
BaTe/IbCKMX NpoeKToB. Ilommep)kaHo 157 MHOTOCTOPOHHMX
IpoeKToB (M3 Hux 116 — ¢ poCCHIICKMM ydYacTyeM). 3amylleH
nndpopmannonusiit nopran PIT BPVIKC (http://brics-sti.org), Te-
nerpamm-kanan (https://t.me/brics_sti) n co3gana nuapopmaru-
OHHasA CUCTeMa Nofaun 3aABoK Ha KoHKypcol PITHTY BPUKC -
BRICS AMS.

Heob6xopumo ormeTnts, yro POOU (PLIHN) cTosin y nc-
TokoB cosfianuA PII BPVIKC u npuHuman yyactue B ee pasBiu-
TUU He TOJIbKO B KaueCTBe KOOPAMHATOPA MHUIMATYBDI, HO U B
KauecTBe (pMHAHCKUpYlomlel opranusanym. Tak, POOV (PLIHN)
okasbIBa/l (uHaHCOBYI mopmepxKy mpoekram BPUKC, oro-
OpaHHBIM II0 UTOTaM IIEPBBIX YeThIpeX KOHKYPCOB PamouHOI
IpOrpaMMBbl.

Bcero POOU (PLIHI) mpodunancupoBan 69 MpoeKToB,
YTO IIPEeBbIIIAeT COBOKYIIHOE KOMNYECTBO IIPOEKTOB, MOfAJep-
JKaHHBIX VIHBIMU POCCUIICKMMY (MHAHCUPYIOLMMM OpTraHu3a-
LUAMH, KOTOpbIe y4acTBoBamu B KoHKypcax PIT bPVIKC.

B cBssu ¢ tem, uto POV 611 peoprannsoBan un 6ornee He
IIpefoCcTaB/IAeT, HadyuHad ¢ 2021 roga, rpaHTOBYIO IIOALEPIKKY HO-
BpIM TpoekTaM, PITHN yugactsyer B pearenpHocti PIT BPVIKC
TOJIPKO B Ka4eCcTBe CeKpeTapuara KOHKYPCOB.

PITHN mpopomKaeT OCyLeCTBIATh geATENTBHOCTb KOOP-
nuHaropa Pa6oueit rpynnsl BPVIKC no ¢punancuposanuio HTU
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Y KOOpAVMHATOPa KOHKYPCHO JeATeNb-
Hoctu Pamounoit mporpammbl bPVIKC
B cepe HayKy, TEXHOIOTUII ¥ MUHHOBA-
IUIA.

Exxerogno lLleHTp mpoBojgut Ie-
MBIt psAf, BcTped Paboweit rpymmbr
BPUKC no ¢unancuposanuio HTU B
¢dopmate BupeokoHpepeHUMIt 1A 06-
CYXX[IeHNsA TeKyLIUX BOIIPOCOB, Opra-
HU3YyeT MHbIe TeMaTNYeCKIe MepOIIpus-
tn. [IpencraBurenu PITHWY ygacTByroT
B 3aCe[JaHNAX HAayYHBIX pabOUMX TPy
BPVIKC, ympapnsmomero KoMuTeTa
HTW BPUKC, HaimoHaabHOro coBe-
ta HTV BPUKC, BcTpewax crapmmx
HDOJDKHOCTHBIX JIMI ¥ MMUHUCTPOB IIO
Hayke cTpaH BPVIKC.

O Hay4YHbIX MEpONPUATUAX B TOf
npepacenarenscTBa Poccun B BPYUKC

B 2024 ropy PLIHI opranusosan
U IpUHAL y4acTue B LIeJIOM psfie Me-
poOIpUATKII, OXBaTBIBAIOIINX MIVPO-
KU1 KPYT BOIIPOCOB, KOTOPBIMM 3aHM-
MaeTcsi HaydyHOe COOOIeCTBO CTpaH
BEPUKC.

B ¢despane 2024 ropa B Poccmii-
CKOM YHUBepPCHUTeTe APY>KObl HapOoOB
COCTOANIACh BCTpedYa IpefcTaBUTeNIet
OUIZIOMATMYeCKMX MUCCUIL U3 CTpaH
EPUIKC B pacimpeHHOM cOCTaBe: cpe-
[U YYaCTHUKOB OBUIM COTPYAHUKU IIO-
COTbCTB He TONBKO bpasmmun, VHgumn
n Kurasa, Ho n Ermnra, Vpana, OAD,
O¢uommu. Ha neit PIIHWM mnpencra-
By pgoknap o mesrenpHoctu PIT HTU
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HauuMoHanbHOe pacnpeaeneHue yYacTHUKOB
noaaepaHHbIX NPOEKTOB NO KOHKypcam
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Puc. 3. Hayuonanvroe pacnpedeneHue yuacmuukos no0oepiantvlx npoexmos no kouxypcam BPUKC.

BPVUIKC, a TaxXe yyacTuu B Heil HOBBIX
crpaH-4seHoB BPVIKC.

B mapte 2024 roma cocTosnoch
IepBoe  3aceflaHie  YIPaBJIAIOIETO
KOMHUTETa IO HayKe, TE€XHONOTUAM U
nHHoBauyAM ctpad BPVIKC B pacum-
PEHHOM cOCTaBe — C y4JacTuUeM IIpef-
CTaBMTeJIel HOBBIX CTpaH-wIeHOB O6b-
epvHeHys. OTHenTbHOE BHYMAaHVE ObIIO
ymeneno PIT HTV BPUKC, o xoropoit
npencrasurens PLIIHV nonoxxnn Ha Me-
PONIPUATHUN.

B mae Toro >xe roga Ha IIowas-
ke HMY BIISD mpomumen Kpyrablil cTON
«HoBble TOPM3OHTBI HAyYHO-TEXHOJIO-
rnyeckoit koomnepauunu crpan BPVIKC
I7la3aMI MOJIOfIbIX YYE€HBIX», B KOTOPOM
HOpUHAMN ydacTie 6omee 30 9KCIIEpPTOB.
Ha wmeponpuatum OblT IpefcTaBIeH
moxnag PIIHWM o passutum PII HTU
BEPVIKC.

Taxxe B Mae B MockBe mpouuia
BCTpeya ITIaB aKafleMMil HayK CTpaH
O6mbenuuenus. B Heit mpuHsiiu yuacTtie
npefcraButenn  bpaswimm, Erunra,
Vupuu, Vipana, Kutas, Poccun, 9¢uo-
muu u I0OAP. Ha nonsax Bcrpeun mpo-
XOOMIM MepONpMATUA Ha IUIOIafKax
ITpesupmyma PAH n Jloma y4eHBIX uM.
Al AnekcangpoBa — HUII «Kypua-
TOBCKMII MHCTUTYT». BbI1 Oprann3osan
KPYIJIbIII CTOJ, IOCBAIIEHHDBI BOIPO-
caM Hay4HOJI JUIIJIOMaTUN B COBPEMEH-
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HBIX ycnoByAx. Ha atom meponpusatun PITHN monoxxun o cBo-
€M BKJIaJle B Hay4HYyIo funomaruio crpad bBPVIKC.

B nione 2024 roga B Mockse npomna II MexgynaponHas
Hay4YHO-TIpaKTnyeckas koupepennusa «bPVIKC: crparerun pas-
BUTMA Y MEXaHNM3MBI COTPYIHIYECTBA B COBPEMEHHOM MUPE», B
pamkax kotoport PITHV npencraBus foKkIaj 0 HAy4YHO AUILIO-
matuu crpad BPVKC.

Ha nnomanke Ckonrexa cocTosAnach OByX/JHEBHasA BCTpe-
4a Pa6oueit rpynmsr BPVIKC mo HelipoHayke, 6MOTeXHONIOTUAM,
OuoMennuVHe U 3OPOBbBIO YenoBeKka. Ha Meponpusarum co cro-
poubl PITHM 6b110 pacckazaHO O pesy/nbTaTax AesATETbHOCTH
PIT HTV BPUKC un o fanpHemnx raHax ee pa3BUTHA.

B wmrone B KemepoBo cocrosnoch 3sacefanume Kommrera
crapmux go/mKHocTHbIX iy BPVIKC no sHepreTuke, Ha KOTO-
pom ot PIIHI 6bin mpencTaB/ieH HOK/IAZ O IOAfep>KKe Hayd-
HO-TexHonmornmyeckux npoekros bPVIKC B o6mactu sHepreTnkm
oy, aruptort PII HTU BPVIKC u o ganpHeNIMX mepcrneKTuBax
MO PXKKM IIPOPBIBHBIX MCC/IEJOBAHNI B 00/IACTY SHEPTeTUKI
crpad BPVIKC, B Tom uncrie yepes nopknodenne K IIporpamme
HOBBIX opraHusanuii n3 crpan OObeguHeHus, puHAHCUPYIO-
VX MCCTIEIOBAHNUA B cepe IHePreTUKIL.

B Mypmancke npouuio 3acefganue paboueii rpymmnsr bPVIKC
I10 OKeaHO/IOTVH, ITO/IAPHBIM HayKaM M TEXHOJIOTHAM. B Mepornpus-
T IIPUHSUI Y4acTye 6oee 50 y4eHbIX, 3aHMMAIOIVIXCS HAy9HO-
VICCTIETIOBATEIbCKVIMY TIPOEKTaMM B 00/IaCT OKeaHNYeCKVX 1 T0-
JIAIPHBIX HayK, 13 VIapun, Vipana, Kutas, Poccun, bpasumun, OAD
u FOAP, B ToM uncne npepcrasutenu PLTHV. OtnenbHo Ha 3acena-
HMY OOCY[IVII UTOTY Hadasla pabOThI 110 CO3/IaHNMIO HAyYHOTO IeH-
tpa BPVIKC Ha apxumnenare [lInuu6epren B 2024 roxy.

B aBrycre Ha MexpynapogHoM ¢opyme «Texnompom -
2024» B HoBocubupcke mpotesn Kpyrislit cton «I[lapTHepsI 1o
Hay4YHO-TEXHOJIOTMYECKOMY Pa3BUTUIO: OIBIT COTPYyZHUYECTBA
co ctpanamu bPVMKC n CHI», opranusosannsiit PITHI.
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®opmat nposegenns KoHKypcos HTU npoexros PII BPVIKC

HopmarusHo-npaBoBast 6a3a B crpanax BPVIKC B o6nmactn
IPaHTOBOrO PMHAHCUPOBAHUS MCCIeNOBAaHUI pasnmnyaeTtcs. [1o-
atomy nepep cekperapuaroM PII BPVIKC cTosma 3afada co3pgarb
YHUBEPCA/IbHBIII MHCTPYMEHT IOANEP>KKM NPOEKTOB, KOTOPBIN
OBl COOTBETCTBOBA/I HOPMATMBHO-IIPABOBOII 6ase BCeX ydacT-
HUKOB PaMouHOII mporpamMmbl. MHOrOCTOPOHHUIT XapaKTep
HOJ/ieP>)KMBAEMbIX JCCIEOBAHMII TOApasyMeBan 00s3aTelb-
HYI0 KOOPAVHALMIO ¥ CMHXPOHM3ALMIO IeICTBUI MEX/Y BCEMU
Y4aCTHMKaMM TIpolecca KaK Ha CTauy IPOBENEHMA KOHKypC-
HBIX TIIPOLEAYP, TaK M Ha CTaJMM peanu3aluy MOfJep>KaHHbIX
IIPOEKTOB.

Ilocne xoHcynbTammit co BceMM Yy4acTHMKamu PII
BPVIKC POON (PIITHU) 6511 mpenmoxeH ciaenyommuit Gpop-
MarT NpOoBefleHNA KOHKypca:
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Puc. 4. Dopmam nposedenus konxypcos HTU npoexmos PIT BPUKC.
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1. Cexperapmar PII BPUKC
(PODI) 06BABIAET KOHKYpPC IIPOEK-
ToB Pamounoit mporpammbel BPVIKC B
cpepe HTU. O6bsiBeHNe OMUCHIBAET
OCHOBHBIE YCJIOBUSA IIPOBEMIEHNS KOH-
Kypca (Temaruky, ofmue TpeGOBaHVA
K IIpOeKTaM, o0Iiye ImpaBuIa MOAAYN
IIPOEKTOB) U JIaeT KPaTKyko MHpopMa-
LUIO O TNOAJEp>KKe IMPOEKTOB KaXK/IbIM
yuactaukoMm PIT BPVIKC (manvonamnb-
HBIMM (PVHAHCUPYIOLIVIMI HayKy Opra-
HU3auuamMm: GOHaMN, MIHUCTEPCTBA-
MM, aTeHTCTBAMMU).

2. ITapanmenpbHo KaXKAbIN y4acT-
Huk PII BPVIKC my6nukyeT co6cTBeH-
Hble 00'bSB/IEHNS O KOHKYPCe, B KOTO-
pBIX TOZPOOHO omMchbIBaeT TpeboBa-
HUA, NpefbsABIAeMble K HaI[MOHAJIb-
HBIM y4aCTHUKaM, 0OpaljalonMcs 3a
HOZ/IeP>KKOI B JAHHYIO OPTaHU3AIINIO.

3. VlccnepoBarenu u3 crpad bPVIKC
CO3JIAI0T KOHCOPIIIYM IIO TIPOEKTY, B KO-
TOPBIil TO/DKHBI BXOUTDL IPeCTaBUTe-
7 He MeHee TPeX CTPaH, U IPeACTaBIIA-
I0T IIPOEKT Ha KOHKypc. Obmas 3asBKa
nopaercs B cekperapuat PII BPMIKC - B
CIIelIa/IbHO CO3[AHHYIO CUCTEMY 97IeK-
TPOHHOII Ofja4M 3aABOK. [JOIIOTHITENb-
HO K&XbIl YYaCTHMK KOHCOPIMYMa
HOfjaeT HAIVIOHA/IBHYIO 3aABKY B COOT-
BETCTBYIOIYIO HAIlMIOHA/IbHYIO OPTaHM-
saunmio-ygactanuy PIT BPVIKC.

4. Tlo 3aBeplIeHMM 3Tala MOJAYU
3aABOK CEKpeTapyaToM IIPOBOAUTCS
IPOBEpKa 3aABOK VI COCTAaBJIEHIE CIIVICKA
IOIYIIEHHBIX 10 KOHKYPCa IPOEKTOB.

5. lonyueHHbIe O KOHKYpCa 3a-
ABKM HAIIPABJIAIOTCA Ha HAI[MOHAJIb-
HYIO 9KCIIePTN3Y, KOTOpas IPOBOMNT-
ca ygactaukamu PIT BPUIKC.

6. Ilo saBeplleHMM 3KCIIEPTU3BI
CeKpeTapyaT CBOAWUT pe3y/IbTaThl Ha-
I[IOHA/IbHBIX 9KCIIEPTN3 U B XOfie OYHOII
BCTpeYy CTOPOHBI IIPUHIMAIOT COBMECT-
HOe COITIACOBAaHHOE pelIeHMe O CIIMCKe
HOJ/iep>)KaHHBIX IIPOEKTOB (puc. 4) .
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Foreword

BRICS Framework Programme in the Field of Science,
Technology and Innovation. RCSI - the Programme Secretariat

One of the most significant prac-
tical tools of scientific and technical
cooperation within the framework of
the BRICS Interstate Association (As-
sociation) today is the BRICS Frame-
work Programme in the Field of Sci-
ence, Technology and Innovation (STI
FP, Program). It makes a significant
contribution to the formation of a uni-
fied scientific space for the Associa-
tion; helps provide Russian scientists
with conditions to establish coopera-
tion with the World’s leading scientific
teams.

Under the auspices of the Pro-
gramme, six calls for proposals have
been held and over 150 multilateral re-
search projects supported in various
priority areas of scientific cooperation
of the Association. In 2025, the BRICS
STI Framework Programme 1st Innova-
tion Call was announced. It will be con-
ducted with no limitations to the topics
of research. The seventh call for propos-
als for publishing projects is expected to
be announced soon.

The BRICS STI FP has become a
notable phenomenon in the scientific
and technological area in the member
countries of the Association. Several
thousand researchers are involved in
the formation of calls for proposals for
the Programme projects, and several
hundred research groups have already
participated in the implementation of
joint BRICS research projects. Compi-
lation of applications led to the subse-
quent intensification of international
cooperation between scientists, not-
withstanding the fact that their partic-
ular project might not have been sup-
ported upon the competition results.

The Secretariat of the BRICS STI
Framework Programme and the partici-
pants of its projects are actively involved
in the events of the BRICS topical scien-
tific groups as well as in other events, in-
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cluding some sectoral areas of cooperation within the framework
of the Association.

This issue of the «Russian Foundation for Basic Research
Journal» is devoted to environmental issues. It is worth noting
that this topic is one of the priority areas of scientific and techni-
cal cooperation between the countries of the Association. Thus,
it is most actively represented in the activities of two Working
Groups: on Cooperation in Oceanic and Polar Research Zones
and on the Prevention of Natural Disasters and Mitigation of the
Consequences of Natural Disasters.

In order to address issues of water resources and its pollu-
tion a forum has been arranged. Of course, environmental issues
are also discussed in one form or another within the topics of
meetings of other BRICS working groups, for example, in the
work of Specialized Groups on Renewable Energy Sources or the
Earth Satellite Monitoring.

Apart from the above-mentioned priority scientific areas
of cooperation within the BRICS countries, which, as a rule, act
as competitive areas of the STI FP, a specific call for proposals
was organized in 2023 in four areas in the field of global climate
change research.

According to the results of the “Adaptation to Climate
Change and Mitigation of its Consequences” call of proposals,
some 19 projects were supported. In total, over 40 projects were
supported based on the results of the BRICS STI FP environmen-
tal calls. The plans are to include the possibility for submitting
applications on environmental issues to all scientists who wish to
participate within the framework of the BRICS STI Framework
Programme Innovation Call and the incoming seventh call for
research proposals.

Figure 1 shows examples of the main thematic areas of re-
search projects carried out within the framework of the Pro-
gramme in 2016-2019.

The history of the creation of the BRICS Framework
Programme in the Field of Science, Technology and
Innovation and its first steps

The first practical events in this area were taken in on
July 6-7, 2015, in Moscow within the framework of Russia’s
BRICS presidency during a meeting of representatives of science-
financing agencies from the then “five” countries.

During the meeting, the parties reached an agreement on
the basic principles of the organization and operation of the fu-
ture mechanism for supporting joint research and outlined spe-
cific steps towards its implementation. As a result of the agree-
ments reached at the meeting, the National Council for Scientific,
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npoexkmei Pilot Call 2016 2nd Call 2017 3rd Call 2019 WUtoro

memamu4eckue HanpasneHua Moasep- Moanep- Moanep- Moanep-
nogaHo HKaHo noAaHo XaHo nogaHo HKaHo noAaHo XaHo

ActpoHOMUA* 11 3 - - 13 2 24 5
BuotexHonorua n 6uomeanLUMHA, BKAKOYAs OXpaHy
3[,0POBbA YE/I0BEKA U HEMPOHAYKU 62 5 108 6 33 2 233 13
leonpocTpaHCTBEHHbIE TEXHONOTUM U UX NPUMEHEHUE 20 2 - - 4 2 24 4
NHbOPpMaLMOHHbIE TEXHONOTUMN U
BbICOKONPOU3BOAMUTE/NIbHbIE BbIYNCNEHUA 19 2 33 3 17 3 69 8
MatepuanosegeHue, B TOM Yucie HaHoTexHonorum™ 63 6 134 11 122 12 319 29
HoBasn 1 Bo3o6HOBAAEMan 3HepreTuka,
3HeproadeKTUBHOCTb 52 2 73 6 45 3 170 11
WN3yueHne MmnpoBoro okeaHa u NnonApHble
WUCCNen0BaHUA U TEXHONOTUMU 19 1 - - 7 2 26
®oToHuKa* 12 3 - - 17 3 29 6
MpeaynpekaeHue U NMKBUAALMA NPUPOAHbIX
KatacTpogp 24 1 46 32 2 102
BoaHble pecypcbl U 60pbba ¢ ux 3arpasHeHuem 38 1 68 4 37 3 143
A3pOHaBTMKa - - - - 3 1 3 1

Fig. 1. Examples of thematic areas and number of projects carried out within the BRICS STI FP in 2016-2019.

Technical and Innovative Cooperation established an expert
Working Group (WG) within the framework of the BRICS to
work out the architecture and draft statutory documents for the
future Research Support Programme in the BRICS multilateral
format. The Russian Foundation for Basic Research (RFBR) was
appointed as its coordinator.

As a result of the work done, on October 27, 2015, in Mos-
cow, the creation of this Programme was approved at a meeting
of the Ministers of Science, Technology and Innovation of the
BRICS countries.

In January 2016, an organizational meeting of the BRICS
WG on STT Financing was held in Beijing under the chairman-
ship of Russia (Refer to Fig. 2). During the meeting, the main
provisions on holding multilateral project calls for proposals as
a tool for implementing the BRICS STI Framework Programme
were agreed upon. The functions of the Call Secretariat of the
Programme being created were assigned to Russia, and the RFBR
was assigned to perform the functions of the Secretariat on behalf
of Russia.

=3

One of the main features of the
Programme is a multilateral approach to
research support, which means the joint
implementation of individual projects
by participants from at least three BRICS
countries. This not only made it possible
to avoid duplication of the implemented
bilateral cooperation programs between
individual countries of the Association,
but also to find a balanced solution for
significant problems through a global
approach.

Preparatory works for the launch of
the BRICS pilot research call for propos-
als were completed quite soon: in May
2016, the first BRICS call for propos-
als on multilateral Scientific, Techno-
logical and Innovative projects was an-
nounced in ten scientific areas identified

Fig. 2. Participants of the first meeting of the BRICS Working Group on STI Financing. Beijing, China, January 18-19, 2016
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HauuMoHanbHOe pacnpeaeneHue yYacTHUKOB
noaaepaHHbIX NPOEKTOB NO KOHKypcam
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Fig. 3. Participants of supported project calls for proposals represented by BRICS countries

as priorities in the Moscow and Brazil-
ian Declarations on the BRICS Scientific
and Technical Cooperation.

The organizers of the first call for
proposals within the BRICS STT Frame-
work Programme were eight research
funding agencies from five countries of
the Association. Russia was represent-
ed by three organizations: the Russian
Ministry of Education and Science, the
Russian Foundation for Basic Research
and the Foundation for the Promotion
of Innovation. Thus, less than a year
has passed since the first meeting of the
BRICS science funding agencies in Mos-
cow and the actual launch of the first call
for proposals on research projects.

Thus, since early 2016, the Russian
Foundation for Basic Research (RFBR)
(from 2022 - the Russian Centre for Sci-
ence Information, or RCSI), has served
as coordinator of the BRICS Working
Group on Financing Science, Technol-
ogy and Innovation (STI) and coordi-
nator of the BRICS Framework Pro-
gramme for Science, Technology and
Innovation (BRICS STI FP) coordinated
by the Russian Ministry of Education
and Science.

A special working group has been set
up at the Centre in order to perform the
functions of the BRICS STI FP Secretariat.
During this time, the RCSI elaborated a
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stable mechanism to support multilateral research projects con-
ducted by scientists from the BRICS member countries. Six calls for
proposals on research projects were held. 157 multilateral projects
were supported (116 out of them — with Russian participation). The
BRICS STT FP information portal (http://brics-sti.org) and telegram
channel (https://t.me/brics_sti) have been launched, as well as the
BRICS AMS information system for submitting applications for the
BRICS STI EP calls for proposals has been created.

It is worth mentioning that the Russian Foundation for Ba-
sic Research (RFBR) has been at the origins of the creation of the
BRICS STI FP and participated in its development not only as a
coordinator of the initiative, but as a financing agency as well.
Thus, the RFBR (and the RCSI as its successor) has provided fi-
nancial support to BRICS projects selected on the basis of the re-
sults of the first four calls within the STI Framework Programme.

In total, the REBR (RCSI) has funded 69 projects, which ex-
ceeds the total number of projects supported by other Russian
funding agencies participated in the BRICS STI FP calls.

Due to the fact that the RFBR was reorganized and no long-
er provides grant support for new projects since 2021, the RCSI
participates in the activities of the BRICS STI FP only as the Sec-
retariat of the calls for proposals.

The RCSI continues to act as coordinator of the BRICS
Working Group on STI Financing and coordinator of the BRICS
Framework Programme calls for proposals in the field of Science,
Technology and Innovation.

The Centre holds a number of meetings of the BRICS Work-
ing Group on STI Financing annually in the format of videocon-
ferences to discuss current issues, and organizes other thematic
events. Representatives of the RCSI participate in meetings of the
BRICS scientific Working Groups, the BRICS STT Steering Com-
mittee, the BRICS STI National Council, meetings of senior of-
ficials and Ministers of Science of the BRICS countries.
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About scientific events in the year of Russia’s BRICS
presidency

In 2024, the RCSI organized and took an active part in a
number of events covering a wide range of issues addressed by
the scientific community of the BRICS countries.

In February 2024, an expanded meeting of representatives of
diplomatic missions from the BRICS countries took place at the Peo-
ples’ Friendship University of Russia: among the participants were
diplomats from the embassies not only from Brazil, India and China,
but also from Egypt, Iran, the United Arab Emirates, and Ethiopia.
The RCSI presented a report on the activities of the BRICS STTFP, as
well as the participation of new BRICS member countries in it.

In March 2024, the first meeting of the Management Com-
mittee for Science, Technology and Innovation of the BRICS
countries was held in an expanded format with the participation
of representatives of the new member countries of the Associa-
tion. Special attention was paid to the BRICS STI FP, on which
the RCSI officials presented a report at the event.

In May 2024, the “New Horizons of Scientific and Techno-
logical Cooperation between the BRICS Countries through the
Eyes of Young Scientists” Roundtable Discussion was held at the
HSE University in Moscow. The event was attended by more than
30 experts, where the RCSI report on the development of the
BRICS STI FP was presented.

Also in May 2024, a meeting of the heads of the Academies of
Sciences of the Association countries was held in Moscow. It was at-
tended by representatives of Brazil, Egypt, India, Iran, China, Russia,
Ethiopia and South Africa. On the sidelines of the meeting, some
specific events were held at the premises of the Presidium of the Rus-
sian Academy of Sciences and the Alexandrov House of Scientists
of the Kurchatov Institute Research Center. A roundtable discussion
was organized on the issues of scientific diplomacy in contemporary
conditions. At this event, the RCNI reported on its contribution to
the scientific diplomacy in the BRICS countries.

In June 2024, Moscow hosted the II International Scientific and
Practical Conference “BRICS: Development Strategies and Mecha-
nisms of Cooperation in the Modern World’, in which the RCSI pre-
sented a report on the scientific diplomacy of the BRICS countries.

A two-day meeting of the BRICS Working Group on Neu-
roscience, Biotechnology, Biomedicine and Human Health was
held at Skoltech University in Moscow. At the event, the RCSI
dwelt upon the results of the activities of the BRICS STI FP and
its further development plans.

In July, the city of Kemerovo hosted a meeting of the BRICS
Senior Officials Committee on Energy, at which the RCSI pre-
sented a report on the support of BRICS scientific and techno-
logical projects in the field of energy under the auspices of the
BRICS STI FP and on further prospects for supporting break-
through research in the field of energy in the BRICS countries, in-
cluding through the involvement of new organizations from the
Association countries that finance research in the field of energy.

The city of Murmansk held a meeting of the BRICS Work-
ing Group on Oceanology, Polar Sciences and Technologies. The
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event was attended by more than 50 sci-
entists involved in research projects in
the field of Oceanic and Polar Sciences
from India, Iran, China, Russia, Brazil,
the United Arab Emirates and South
Africa, including representatives of the
RCSI. Separately, the meeting discussed
the commencing works on the establish-
ment of the BRICS scientific center in
the Svalbard archipelago in 2024.

In August 2024, in Novosibirsk, at
the “Technoprom - 2024” International
Forum, the “Partners in Scientific and
Technological Development: Experi-
ence in Cooperation with the BRICS
and CIS Countries” Roundtable Discus-
sion organized by the RCSI was held.

Format for holding calls for proposals
on BRICS STI FP

The regulatory framework of the
BRICS countries in the field of grant
financing of research varies, therefore,
the BRICS STI FP Secretariat was tasked
with creating a universal project support
tool that would comply with the regu-
latory framework of all participants in
the Framework Programme. The multi-
lateral nature of the supported research
implied mandatory coordination and
synchronization of actions among all
participants, both at the stage of holding
calls for proposals and at the stage of im-
plementation of supported projects.

After consultations with all the
BRICS participants, the RFBR (RCSI)
proposed the following format for the
calls for proposals:

7. The secretariat of the BRICS
STI FP (RFBR) will announce a call
for proposals for projects of the BRICS
Framework Programme in the field of
STI. The announcement will describe
the main conditions of the call (subject
topic, general requirements for projects,
general rules for submitting calls) and
provide briefs on the support of projects
by each participant of the BRICS STI
FP (national science funding agencies:
foundations, ministries, agencies).

8. At the same time, each partici-
pant in the BRICS STI FP will publish its
own announcements on the call, which
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will in detail describe the requirements
for national participants seeking sup-
port from a particular support agency.

9. Researchers from the BRICS
countries will create a consortium for
the project, which should include repre-
sentatives of at least three countries, and
submit the project to the call for propos-
als. The general application will be sub-
mitted to the BRICS STI FP Secretariat,
through a specially created electronic
application submission system. Addi-
tionally, each consortium member will
submit a national application to the rel-
evant national organization participat-
ing in the BRICS STI FP.

10. Upon completion of the call ap-
plication stage, the Secretariat will check
the applications and draw up a list of pro-
jects admitted to the call for proposals.

11. Admitted applications will be
sent for a national examination, to be
conducted by the participants of the
BRICS STI FP.

12. Upon completion of the exami-
nation, the Secretariat will summarize
the results of the national examinations
and, during an in-person meeting, the
parties will make a jointly agreed deci-
sion on the list of projects to be support-
ed (Refer to Fig. 4).
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BECTHHK PO ®H @ EPuKC: BONPOCHI 3KONOrUM

IIpnopuTeThl 5KO-MHHOBALMIOHHOTO Pa3BUTHA
crpan-4wieHoB bPVIKC

E.JI. [lasvidenxo

B cTatbe paccmartpuBaloTCA TEOPETUHECKIUE acMeKTbl U NePCNeKTBHbIE HANpPaBneHus 3K0-UHHOBALIMOHHOMO
pa3sutus ctpaH-4neHoB BPUKGC. OTmeyaetcs, 4TO COBPEMEHHas napagurma 3KO-MHHOBALWA (DOpMUPYETCS
Ha CTblKe HECKONIbKUX TEOPETUYECKUX HanpaBneHUn, WHTErpupys [OOCTMXKEHUS 3KONOTMYeCKON 3KOHOMUKM,
WHHOBALIMOHHOIO MEHEeKMEHTa 1 TEOPUM YCTOMYMBOrO Pa3BUTUA. BbIAeNsTCsa NepcrekTUBHbIE HamnpaBieHns
9KO0-MHHOBALMOHHOr0 pa3suTus ctpaH bPVIKC, BkntoyatoLLme co3faHune 1 BHeApeHNe TEXHONOTMYECKIUX MHHOBALWA,
«3eMeHy0» TpaHcqOopMaLnio SKOHOMUK, (DOPMUPOBAHME MaTdopM ANif COTPYAHWYECTBA 1 06MEHa OMbITOM.
AHanuaupyeTcs OnbIT Pa3BUTUS 3KO-UHHOBALIMOHHOIO cektopa Pecny6nukn benapycb, B TOM 4MCle C y4eTOM

MEeX/yHapOoaHOro coTpyaHuyecTsa B pamkax EA3C.

Knto4eBble coBa: 3K0-MHHOBALMM, 3€J1eHas 3KOHOMIIKA, YCTONYMBOE paseuTie, cTpaHsl BPUKC

B ycnoBusx coBpeMeHHO I7T00aTbHON 9KOHOMUKY KO-
VHHOBAIMM CTAHOBATCS KIIIOYEBBIM (PaKTOPOM obecIiedeHus
YCTOYMBOTO Pa3BUTHUA ¥ MOBBILIEHNA MEXIYHAPOIHOI KOH-
KypPeHTOCIIOCOOHOCT CTpaH. KoHIenumsa sKo-MHHOBaLMIii,
copMMpOBaBIIAACA Ha CTBIKE SKOJNOTMYECKON SKOHOMUKY U
VHHOBAIMIOHHOTO MEHEIXKMEHTa, IPOIIIa 3HAYUTENbHYIO 9BO-
JIOLMIO: OT TEXHOMOIMYEeCKUX peIleHMil, HaIlpaBJIeHHbIX Ha
MMHVMU3AIUI0 HETaTVBHBIX IOCIEACTBUI IMPOU3BOACTBA, JI0
KOMIUIEKCHOTO TIO[IXOfIa, PaCCMaTPUBAIOIIETO 3KONIOIMYeCKue
VMHHOBAIMM KaK ApaiiBep CUCTEMHON TpaHCchOpMauym COLM-
aJIbHO-9KOHOMMYECKMX CTPYKTYP B HaIlpaBJIeHUM YCTONYUBO-
ro pa3BUTHUA.

AKTyanpHOCTb TeMBI UCCIEOBAHNs 00yC/IOBIeHa He00X0-
AVMOCTBIO OIIpefielieHNsI KII0YeBbIX (aKTOPOB, CIIOCOOCTBYIO-
mux 9pPeKTUBHOMY BHELPEHMIO 9KO-MHHOBALMII B CTpaHaxX-
yreHax BPVIKC, usydeHus ompiTa pa3BUTUA 3KO-MHHOBAIM-
OHHOTO ceKTopa Pecrrybmukn Bemapych kak cTpaHBI-IIapTHepa
3TOJI MEX/[yHAPOIHOI OpPraHM3aly J/I afjaliTallMiy U IpuMe-
HEHV YCIIeLIHbIX IIPAaKTUK CTPaH K YC/IOBUAM HallMOHATbHBIX
9KOHOMUK B KOHTEKCTe I7I00a/IbHBIX TPEH/I0B JleKapOOoHM3aIn,
pasBUTHS LUPKY/IApHOIL skoHOMMKY U ESG-Tpancdopmariym.

CaM TepMUH «9KO-MHHOBAIWM» CBSI3aH C KOHILEINIei
YCTOMYMBOTO pasBUTHS, €ro (GOPMYyIMpPOBKa ¥ 0OOCHOBaHME
OTHOCATCA KO BpeMeHM mpoBefieHnss CTOKIOIbMCKON KoH(e-
pentmu OOH mo mpo6remMaM OKpy>Kaloleil yeloBeKa Cpefbl
1972 ropa. IlepBoe mcnonbp3oBanue ¢Gpassl «yCTONYMBOE pas-
BUTME» MOXKHO HaliTu eme 1o «BceMupHOI cTparernm oXpaHbl
npupozpsl» 1980 roga, paspadorannoit MCOII (upiHe Mex/yHa-
POZHBIIT COI03 OXpaHbl Ipupoxbl), [Iporpammoit OOH 1o okpy-
xaroueit cpene (FOHEIT) n BcemnpubiM HOHIOM AMKOIE IPUPO-
o6l (WWPE).

JABbI[JIEHKO
Enena JleonnpoBHa
npodpeccop, A.9.H.,
benopycckuii
roCyapCTBEHHbIN
YHUBEPCUTET,
Pecny6nuka benapycb

3HaYMTe/IbHBIN BKIAafl B PasBUTHE
KOHIIeNIIMM BHeC JJoKnaj bpynnrnang,
OIpefeNMBIINI YCTOYMBOE pPasBUTHE
KaK «pa3BUTHE, KOTOPOE yIOB/IE€TBOP:-
eT MOTPeOHOCTM HACTOAIIETO BpeMe-
HII, He CTaBs IIOJl YTPO3Y CIIOCOOHOCTD
OymylWuX IOKONEHMII Y[IOBIETBOPATDH
CBOM COOCTBeHHbIe MOTpebHOCTI» [1].
9To oIpefiefieHNe HeABHO IPUHMMAET
UJIeI0 IIPEfie/IoB PasBUTHA U POCTA, CBs-
3aHHDIX C TEKYIIMM COCTOSIHMEM TEXHO-
JIOTUIL ¥ COLMA/IbHON OpraHU3alun

CoBpeMeHHbIe UCCTIENOBaHNUA ie-
MOHCTPUPYIOT PacTYIyI0 3HAUMMOCTb
VHCTUTYLOHATIbHBIX (PaKTOPOB B pas-
BUTUM 3KOo-MHHOBauuii. Ilo maHHBIM
Bcemupnoro 6anka, B 2023 rogy crpa-
Hbl C Pas3BUTOV WHCTUTYLVMOHAIbHOM
Cpefoil JIeMOHCTPUPOBAIM B CpeJHEM
Ha 40% O6ormee BBICOKME IIOKa3aTeNn
BHeIpeHMsI 9Ko-MHHOBaumit [2]. B cBs-
31 € 9TUM 0co00e 3HayeHue mprodpe-
TaeT KOHUENUMA «TPOVMHONM CIMPAIV»
Tenpu MikoBuia, 0060CHOBBIBAOIAs
MHHOBAILIMOHHOE Pa3BUTHeE CTPAH U MO-
Ienb TpaHcdepa TeXHOIOIMil, KOTopas
BKJIIOYaeT TOCYJapCTBEHHbIE MHCTUTY-
TBI (HOPMAaTUBHO-IIPaBOBOE PETYINPO-
BaHIe), 6VI3HeC-CTPYKTYpbI (BHEApeHe
VHHOBAIVIOHHBIX peIIeHNiT), Hay4HO-
VICCTIeNIOBATe/IbCKIE OpraHn3anuy (pas-
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paboTka TexHomormit). dpdexTrBHOE
B3aMMOJIENICTBIE TpPeX IJIABHBIX AKTO-
POB NIPUBOANT K CO3[JAHMIO U KOMMEP-
[[Man3aIy MHHOBAIMI. B HacTosee
BpeMsI 9Ta KOHLIENI[V IIO/TyYnIa Aab-
Heillllee pasBUTIE ¥ MOAUPUKALNIO —
«IETBEPTHYIO» U «IIATEPHYIO» CIIVIPAJIb,
00DbeVHAONIYI0 TaKXe TIPaKIaHCKOe
00IIeCTBO ¥ 9KOTOIMYECKYI0 COCTaB-
TAIOLTYI0 MHHOBALIMIA.

B KOHTekcTe COBpeMEHHOI 3KO-
HOMMKM 9KO-WHHOBAI[UU CTAHOBATCS
KII04YeBbIM  (aKTOpOM obecredeHus
KOHKypeHTOoCcrocobHocTu. Ilo faHHBIM
MEeXYHapOJHbIX MCC/IEOBAHNIT, KOM-
[AHNUM, AKTUBHO BHEPSIOIINE 9KO-H-
HOBAI[MOHHBIE pelLIeHNs, TeMOHCTPIU-
pyIoT B cpefHeM Ha 15-20% 6oree BbI-
COKMe TIOKa3aTe/u PeHTa0eTbHOCTI TI0
CPaBHEHUIO C TPAIVLIMOHHBIMU MIPef-
npusitusamu [3].

Ocoboe 3HaueHme IpuobOpeTaeT
NPOLIECC MHTETPALVN SKO-MHHOBALIVII
B I7I00a/TbHbIE [[ETIOYKY CO3[[AHNS CTOM-
moctu. VIccnemoBaHUsS ITOKa3bIBAIOT,
9TO BHEJpPEHNE IKOMOTMIECKUX MHHO-
BaIWil [I03BOJIsIET KOMIIAHMUSAM: ) IIONTy-
9UTHh JOCTYI K IPeMUaIbHbIM CeIMeH-
TaM PbIHKA; 0) CHU3UTD TPAH3AKIIMOH-
Hble U3JIEP>KKM; B) YKPEINUTh IO3ULIUN
B MEX/[yHapOJ[HBIX IIPOU3BOJCTBEHHBIX
CeTSX; T) MOBBICUTD YCTOYMBOCTD OM3-
HeC-MOJIe/IV K BHEIIHNM IIOKaM [4].

st HAIMOHAMTBHBIX 9KOHOMUK
9KO-MHHOBAIMN CTAHOBSATCS HE MIPOCTO
OfIHMM 13 HAIpaB/IEHMIT Pa3BUTHS, a
HeoOXO[VIMBIM YCTIOBMeM O0OecIiedeH st
JIOITOCPOYHOI KOHKYPEHTOCIOCOOHO-
CTU ¥ YCTOWYMBOTO POCTa B YCIIOBUAX
I7106TBHBIX 9KOTOTUYECKUX BHI3OBOB I
YCUIMBAIOIIETICS MEeX/YHAPOSHOI KOH-
KypeHLun. DTO OIpefiensieT HeoOXoam-
MOCTh (OPMUPOBAHMS KOMIUIEKCHOII
HOMUTUKA CTUMY/IUPOBAHUSA 9KO-VH-
HOBAIIMII C yIeTOM CHel(UKM HaLmo-
HaJIbHBIX 9KOHOMUK I VX CTPYKTYPHBIX
0COOEeHHOCTETA.

OKO-MHHOBAIIIOHHOE  Pa3BUTHE
cTpan-uneHoB BPVIKC mpencraBnaer
co00if KII04eBON 37eMeHT UX COTPYJ-
HUYECTBA, HANPAB/IEHHBbII Ha [OCTU-
JKEeHMe LieJiell YCTOMYMBOIO PasBUTHA,
60pb0y C M3MeHeHNeM KIuMara 1 BHe-
IpeHne mepefoBbIx TexHomoruit. K kirto-
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9YeBBIM acCIIeKTaM 3TOI IeATEIbHOCTI MOYKHO OTHECTH CO3/JaHIe
w1atpopM AJIsI COTPYAHUIECTBA U 0OMeHa OIbITOM. MexayHa-
ponubiit Myanunansasiii @opym bPYIKC (MM® BPVIKC) sB-
JII€TCs K/IF0YeBOII IVIOIAIKON [/ 00CYKIeHVS 9KOJIOTYeCKIX
nHnnyatus. B 2025 rogy npomen VII MM® BPVIKC B CaHKT-
I[Tetepbypre, rae 0OCYX/AaIOCh BHEApPEHME KOMOTUYECKU UM-
CTBIX TEXHOJIOTMII M yIIpaBjieHMe pecypcamu. Ha mpeppipymmx
¢dopyMax MOANUCHIBATINCH COITIALIEHNS O Iepexofie Ha BO300-
HOBJIIEMYIO SHEPreTUKy M pasfie/IbHyI0 IepepaboTKy Mycopa.
@onp nopgepKkn fenoBblx KommyHuKanuit BPYKC Ilmoc op-
FaHM3yeT MepPONPUATHS, MOCBSIIEHHbIe OaaHCy 9KOMOTUU U
sKoHOMUKH. B 2023 roxy Ha ¢opyme nmogmmicano 210 cormarmre-
HUIL, BK/TIOYasl IPOEKTHI B cepe IPUpPOOIONb30BAHNA.

BaxHbpIMM  HanpaBIeHMAMU COTPYAHMYECTBA CTpaH
BPUIKC saBnsAoTCA co3faHme U BHEPEHE TeXHOMTOTMYeCKNUX UH-
HOBAIUIl M «3e/leHasg» TpaHCPopMauma SKOHOMUK. YCIEIIHbIe
KeJIChl IPYMEHEHNA COBPEMEHHBIX TEXHONTOTMYECKUX PelIeHUI
B offHoI1 13 cTpad BPVKC MoryT HaiiTu fanbHelinee pasBuTHe
U VICIIO/Ib30BAHME B [IPYTUX CTpaHaX. TaKuM IIPUMMEpPOM MOXKET
OpITh UMPOBU3ALN TOPOACKOI MHPPAcTPyKTypsl B MockBe
C BHefIpeHueM «Iu(ppOBOro ABOMHNMKA» IJIS MPOTHO3MPOBAHNA
PasBUTHUA TOPOJA, YTO BKIIOYAET ONTUMMU3ALNIO TPAaHCIIOPTHBIX
U 9HepreTMYecKux cucreM. Eile ofHMM HanpaB/IeHMEM COTPYA-
HIYECTBA SB/IAETCSA pPas3BUTHE BO30OHOB/IAEMON SHEPTeTUKIN.
Ona crparn BPVIKC 6ynyT peneBaHTHBI pas3jMyHble IIPAKTUKI
OCYILIECTBIEHNA SHEProlepeXofa M PasBUTHA CONHEYHON, Be-
TPSHOI ¥ BofoponHoli sHepretuky. Hanpuwmep, Kurait pokycu-
pyeTcsa Ha IPOU3BOJCTBE «3€/IEHOTO» BOJOPOAa, bpasumisa — na
OuororuBe 1 nepepaboTke 0TXOAOB, Poccus — Ha mepexofe ¢
YT/ Ha Tra3 U rasoreHepaunio, FOAP — Ha Masoit rufiposnepre-
THKe BEeTPSIHBIX pepM U COMHeuHbIX OaTapesix. Ho ects u kitove-
BbI€ IIO3NUIINM, Ha KOTOPBIX CXOfATCS BCE CTPaHbI 00beVIHeHN,
a VIMEHHO: JOJITOCPOYHOE COTPYZHNYECTBO B cepe 3eleHol
MIOBECTKM M IIePeXOHOTO (PMHAHCUPOBAHNA, IOAAEPKKa Iiereit
ycrorrausoro passutuss OOH, popmuposanme sHeprodamaHcoB
¥ COOCTBEHHOIT 9HEPTeTHUKI HAa OCHOBE HallMOHA/IbHBIX IIPUOPH-
tetoB. Heo6xonumo orMeTnTh, 4To 3a 2024 rox Kurait HapacTun
00beM 3€/IeHOIT SHepreTUKM OOJIblile, YeM BeCh OCTA/IbHON MUP
[5]. B 2024 rogy B Mupe ObUIO BBEIEHO PEKOPIHOE KOTIYECTBO
MOIIJHOCTe}I Ha OCHOBEe BO30OHOB/IsIEMbIX MICTOUHNKOB — Oojee
700 I'BT. Iloutn mBe TpeTn M3 HUX NPUILINCH HAa OGVH PBIHOK —
Kwurait. CornacHo [T06apHOMY OTYETy O COCTOSIHIM BO30OHOB-
nAeMolt sHepreTuku 2025 rofa, onmy6IMKOBaHHOMY MeX/yHa-
ponnoit cerbio REN21 (Renewable Energy Policy Network for
the 21st Century), Kurait fo6asun 445 I'Bt, uro coctasnser 60%
BCETo I7100a1bHOro pupocTa. [Iist cpaBHeHus, Bcsi EBpora BBe-
na 92 I'Bt (12%), CeBepnast Amepuka — 56 I'Br (8%), a ingms —
36 I'Br (5%).

Poct 3enenoit snepretukn Kuras o6ycimoBineH rocymap-
CTBEHHOI! ITOJIMTUKOI: CyOCHIVAMM, HaJIOTOBBIMI JIBTOTAMU 1
KBOTAMM /ISl PETMOHOB. OTU MEPBI, @ TAKXKE Pa3BUTasI IPOMBIIII-
JICHHOCTb COJTHEUHBIX ITIaHeIell ¥ BeTpoTypOuH, mo3sossaot Ku-
Tal0 INAVPOBATh B 9HEPTETUYECKOM IIepexofie He TONIbKO Cpeny
crpan-4ineHoB BPVIKC, HO 1 BO BceMm Mupe.
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Crenyroniee HanpapneHue coTpyganyectsa crpad BPVIKC -
VICTIONIb30BaHNe 9KO-MHHOBALMIl B NPOMBIIIJIEHHOCTH, BHEZIpe-
Hite TexHomoruit 4IR (YeTBepToil MPOMBINIIEHHON PEeBOIOLNN)
VIS CHIDKEHVS yI/IepofgHoro ciefa. Heo6xonmumo oTMeTnTb, 4ToO,
HECMOTpPs1 Ha JOCTUTHYTBII YpPOBEHb IPOTpecca B OIpPEME/IeH-
HBIX IPOM3BOJCTBEHHBIX OTPAaC/AX M HAIPaBIEHMAX TEXHOJIO-
TYEeCKOV MOJEpPHM3alUy IMPOMBIITIEHHOCTH, cTpaHbl BPVIKC
IIOKa He BBIIIIM Ha TPaeKTOPUIO YCKOPEHHOTO PasBUTMA 3TOTO
cekTopa. IlonydeHHble pe3ynbTaThl MO3BOJIAIOT TOBOPUTH O Iie-
7IecO0OPasSHOCTY Pa3pabOTKU MOJETbHBIX MHCTUTYLMOHATBHBIX
MEeXaHM3MOB 11 GOPMIUPOBAHNA JOPOSKHON KapThI IIOBBIIIEHI
3¢ PeKTUBHOCTY MPOMBIIITIEHHOTO Pa3BUTHs CTPaH Ha OCHOBE
IJTyOOKOII TEXHOIOTMYECKOI MOfIePHU3ALINY TIPOM3BOJCTBEHHOTO
CEKTOPa C MICIIOIb30BaHMEM MEXX/[YHaPOIHOTO OIBITA.

Yro Kacaercs peritunra crpan-4ieHoB bPVIKC B focTimke-
Hun nesnen ycroiransoro passutua OOH 3a 2024 rog, KOTOpbIi
OCHOBAaH Ha OLI€HKe Iporpecca KaXK/[oil CTPaHbI B JOCTVDKEHNN
17 YP, Taknx kak 60pbba ¢ 6eqHOCTbI0, 00pa3oBaHme, 3apa-
BOOXpaHEHMe, OXpaHa OKPY>KaIoIlell Cpelbl U IPYTHe, TO CaMble
BBICOKI€E ITO3NLIVM B JAHHOM peliTuHre y bpasummm - 52 mecro,
Poccunm - 56 mecto, Knuras - 68 mecto [6].

Heo6xommmo oTtmeTtntdb, 4to Pecmybmuka bemapych kak
crpana-nmaptHep BPVIKC ¢ 2024 roga B 3TOM peiiTUHTe 3aHMMa-
er 30 mosunmio. Oco6eHHO 3HAYMMBble YCIeXV HAOTIONAIOTCA B
moctiokennu LIYP 9 (mupycTpranmsanys, MHHOBAUVM, MHpa-
CTPYKTYPpa), UYTO CBUJIETETIbCTBYET O ITOTIOKUTEIbHOI AMHAMUKE
B cdepe sko-mHHOBanmil. Pecrry6mmka Bemapych Ha mpoTsike-
HUU TIOCTIENHETO JEeCATUNETUA NEMOHCTPUPYET IOC/IEfOBaTeNb-
HOe CTpeM/IeHVe K OPMUPOBAHUIO SKOJIOTMYECKY YCTONYINMBO
9KOHOMMYECKON MoJenn pasBUTHA. KioueBbIM cTpaTerm4ecKuM
JIOKyMEHTOM B 9TOJ1 o6macTu BeicTymaeT HaumonanpHas crpa-
Terysi YCTOYMBOro passutus Pecriy6muku Benapych Ha nepuon
mo 2040 roma (HCYP-2040), paspaboTaHHasi C y4eTOM COBpe-
MEHHBIX IJIOOA/IbHBIX BBI30BOB 1 M3MEHEHNUII B MUPOBOIL 9KOHO-
MIKe U MONMUTHUKe. JJOKyMeHT MHTerpupoBaH ¢ IIporpammoii co-
I1a/IbHO-9KOHOMMYeCKoro passutust Pecryomku Bemapyce Ha
2021-2025 ropsl, 0becrieunBaOIeil IEPBBII ATAIl peann3arun
CTPATETNN.

Cornacao HCYP-2040, crparernyeckoil Lelbl0 JOITLO-
cpouHoro passutnsa Pecnybnmkm bemapych ABIseTcs pocT Ka-
YecTBa JKM3HM HaceleHMs Ha OCHOBE NOCTIVDKEHMA BBICOKOI
YCTOMYMBOCTY HALMOHA/IbHOM 9KOHOMUKY ITIOCPECTBOM Pa3BU-
TH Y€JI0OBEYECKOTO Y HAyYHO-TEXHOTOTMYECKOTO IIOTEHIMAIOB,
nUpPOBOI MHAYCTPUN, CO3TAHNA PHIHOYHBIX NHCTUTYTOB KOH-
KYPEHTHOII cpefibl, GOpMMpOBaHMsl OU3HeC-MOfieell Ha IpUH-
[UNAaX pecypcoaPpPeKTUBHOCTY MPU COXPAHEHUU HMPUPOSHBIX
9KOCKUCTEM 1 00ecIiedeHny 9KOJIOTMYeCKOl 6€30IacHOCTH.

Heobxopumo oTMeTnTh, 4TO B ceHTs6pe 2021 r. Bemapyco
06HOBMIA CBOII BK/Iaf 110 [TapyyKCKOMY COIIallleHIIo, TIOCTABIB
I1e/Ib CHU3UTD BBIOPOCHI MApPHUKOBBIX Ta3oB K 2030 I. He MeHee
4yeM Ha 35% oT ypoBH:A 1990 T. (C y4eTOM IOITIONeHN TeCaMM).
Kax mokaspiBaloT o¢unmanbHble faHHbIE, K Hadary 2024 roma
3TO 00513aTe/IbCTBO He TO/NBKO BBIIIOTHEHO, HO U TI€PEBLINOTHE-
HO — CHIDKEHIE COCTaBmIo okoymo 40% [7].

OpHuM U3 K/ITIOYEBBIX Halpabiie-
HUIl 9KO-VHHOBAI[MOHHOTO Pa3BUTUS
Bemapycu sABisAeTcA 9HepreTMdecKuit
CEeKTOp, Ihe HabmomaeTcss mporpecc B
OCBOEHIM BO30OHOB/ISAEMBIX UCTOYHI-
koB sHepruu (B/13). CormacHo gaHHBIM
MuHncTepcTBa 9HEpreTHKy, B bemapy-
cu 3a 14 meT MOIHOCTD ycTaHOBOK BID
BbIpOCTa B 14 pas 1 coctaBuia 632 MBt
no cocrosiHuio Ha 2024 rop. Bueppe-
Hue B/IO mo3BonsgeT eXXerogHo 3KOHO-
MUTb 0K0/I0 500 THICAY TOHH YCTIOBHOTO
TOIUIMBA, YTO BHOCUT CYIIECTBEHHBII
BKJIa]] B IPeIOTBpAIlleHIie [TT06ATbHOTO
M3MeHeHus Kiaumara [8].

Ha ceropusuramit geHb B peciy6-
ke (PyHKIMOHMPYET pa3BeTB/ICHHAs
ceTb 00BEKTOB BO30OHOBIISIEMOI 9HEP-
TeTUKM, BKmovamomas: 84 ¢oroaek-
TpUYeCKue CTaHIUU OOIIeil MOIIHO-
cTbio 272.7 MBT (kpynreitmue — Yepn-
koBckass ®IC (109 MBrt) u Peunmkas
®3C (56 MBT)); 55 ruip0oaneKTpOCTaH-
IUIT MOITHOCTBIO 96.5 MBT (BK/TIOUAs
[Monouxywo (21.6 MBT) 1 Burebckyro
(40 MBt) I'SC); 108 BeTposHepreru-
YeCKMX YCTAaHOBOK MOIIHOCTbIO 122
MBrT; 31 610ra30BbIiI KOMIUIEKC O0LIel
MourHOCThIO 40.2 MBT; 11 Mmuau-T3II]
Ha JIpeBEeCHOM TOIUIMBE 9TIeKTPUIECKO
MOIITHOCTBHIO 0Komo 100.5 MBT.

CratucTnyeckne TaHHbIE CBUJIE-
TENIbCTBYIOT O IIOJIOKUTETbHON JVHA-
MMKe Mcnonb3oBanusa BV B bemapy-
CU 3a TOC/IENHIE ABA JeCATUIETHs. 3a
6omee yem 20 /€T UCIONIb3OBAHIE BO3-
OOHOB/ISIEMBIX MCTOYHUKOB SHEPTUU
B pecny0iuKe BBIPOCTIO IOYTH B JiBa C
IIOJIOBMHOI pasa: ¢ 3.3% B 2000 roxy o
7.6% B 2023 romy [9].

KoHuenmms nupKyIsapHOil 9KOHO-
MUKI (9KOHOMMKM 3aMKHYTOTO IIVK/IA)
CTaHOBUTCS Bce 6ojee BayKHBIM acIleK-
TOM 9KO-MHHOBAILJMOHHOTO Pa3BUTHUS
bemapycu. B uione 2024 ropma B bena-
pycu Obuta yTBepxKfieHa HarpmoHamb-
Hasl CTpaTervsi pasBUTUS SKOHOMUKIU
3aMKHYTOTO IMKJIA, YTO CTA/IO0 BaKHBIM
maroM B (QOpMUPOBAHUU L[e/IOCTHO
CHCTEMBI LVIPKY/LAPHON SKOHOMMKM B
crpane. CTparermsa INpefycMaTpPUBaEeT
KOMIUIEKC Mep 10 MMHUMU3Anuy o6pa-
30BaHMA OTXOJIOB, IOBBIEHNA 3P Pek-
TUBHOCTM VCIIONIb30BAHUA PECypCoOB,
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BHefIpeHNsI 0e30TXOHBIX 1 MaooT-
XOJHBIX TeXHOJIOTMIT, Pa3BUTUA CHUCTe-
MBI [IepepaboTKi BTOPUIHBIX MaTePU-
aJIbHBIX PECypCOB.

ITpu noppepxxke EC u IOHVIO B
Bemapycn peanmsyercss mumoTHBIA TIPO-
eKT 9KO-MH[yCTPMA/IbHBIX IApKoB. B
2021 1. B cBOOOIHBIX SKOHOMUYECKUX 30-
Hax «MuHck» 1 «Morunes» HadyaTo BHe-
IpeHue IPUHLUIOB 9KOTOIMYeCKU Yu-
CTOTO IIPOM3BOJCTBEHHOIO IMKJ/IA 1 IIPO-
MBIILITEHHOTO CUMOM03a — TIPEIpUATIS
OODBENUHAIOTCS [IJIi  COBMECTHOTO VIC-
II0/Ib30BAHNA PecypcoB 1 oTxofos. [Ipo-
BeJleH ayJiUT PeCcypCcHOl 3 PeKTUBHOCTI
16 xommaHmit (IMIeBble, MALIVHOCTPOe-
HIE, MeTa/uto00paboTKa, epeBoobpa-
00TKa) /A BBIABIEHUS BO3MOXKHOCTEN
6€30TXOHOrO TMPOM3BOACTBA. KpymHble
3aBOJbl MONEPHM3MPYIOT OYMCTHBIE CO-
OpY>XeHMA U BHEAPSIOT HaVTydIlne JI0-
crynsble TexHonmorvm (HIT).

BaxxHylo pomb B PasBUTUM 3KO-
MHHOBALMIOHHOTO ceKTopa bemapycu
UrpaeT MeX[YHApOZHOe COTPYLHU-
gecTBO. OCOOEHHO aKTMBHO pPa3BUBa-
eTcAd B3aUMOJEICTBIEe B paMKax EBp-
a3MIICKOTO  9KOHOMMYECKOTO  COH03a
(EASC). «3enenass» TtpaHchopmarys
EADC 6yzer cioco6cTBOBaTh Iepexo-
Iy K HOBOMY T€XHOJIOTMYeCKOMY U MU-
POXO3SJICTBEHHOMY YK/IaJaM, BBIXOZY
9KOHOMMK cTpaH EADC Ha TpaekTo-
PUI0 HUBKOYIJIEPOJHOTO M YCTONYM-
Boro passutus. B pamkax EADC 6pia
paspaborana m mpuusara Kouremus
BHEJ[PEHVsI IPVHIIUIIOB «3€TIeHOI» 9KO-
HOMMKI, YTO CO3/jaeT [OIO/THUTEIbHbIE
BO3MOXKHOCTM [JIS1 Pa3BUTHS 5KO-UH-
HoBauuii B bemapycn. Kpome Toro, Bce

JIureparypa
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crpanbl EASC ABnA0OTCA yYacTHUIIAMM JEMCTBYIOIINX MEXK/Y-
HApOJHBIX COIMIAIIEHNI B cpepe OXpaHbl OKPY>KAIOLIEN Cpefbl,
9TO CIIOCOOCTBYET rAPMOHM3ALNY TOAXOA0B K 9KOJIOTMYECKOMY
PETyIMpOBaHNIO.

AHanM3 COCTOSHNA Y IMHAMVKY BHE[PEHNA 9KO-VHHOBALIMIA
B Pecrry6ruke Berapych cBUfieTeIbCTBYET O Ha/IMYMY KaK OO~
TETbHBIX TEH/ICHIINIA, TaK VI 3HAYUTEIbHBIX Pe3€PBOB 1A Ja/lbHel-
1Iero pasBUTHA. 3a MOC/TIETHNE TOfbI CTPAaHa JOCTUI/IA 3aMETHOTO
Iporpecca B TakMx 0071acTsAX, KaK PasBUTIe BO30OHOB/ISIEMBIX UC-
TOYHMKOB SHEPINUM, 3IeKTPOTPAHCIOPT, IKOJIOTIecKast cepTudu-
KauyA 1 GopMIpOBaHIe HMPKYIIAPHON 9KOHOMIIKIL

Jl/st IpeopoNieHNs CYIIeCTBYIOLIMX OapbepoB ¥ YCKOPEHMs
9KO-MHHOBAIVIOHHOTO Pas3BUTUA B cTpaHax-wieHax EADC Heo6-
XOAVIM KOMIUIEKCHBIVI ITOAXOJ, BK/IIOYAOLINII COBEPIIEHCTBOBaHNIE
(MHAHCOBBIX MEXaHM3MOB U HOPMATVMBHO-IIPaBOBOI 6a3bl, pas-
BUTHE TEXHOJIOTMYECKOTO IMOTEHIMA/Ia ¥ YeTOBEYECKOTO KallNTa-
73, IMPOKOe BHENPEHNE MEXaHM3MOB TOCYLAPCTBEHHO-YaCTHOTO
maprHepcTBa. Oco60€e BHUMaHNE CIEyeT YAeIUTb Pa3BUTHIO OTe-
YeCTBEHHOTO IIPOM3BOACTBA KOMIIOHEHTOB I «3€/IEHBIX» TE€XHO-
JTIOTMIA, YTO ITO3BOMNUT CHU3UTD 3aBUCUMOCTD OT UMIIOPTA I CO3JaTh
HOBBIE BBICOKOTEXHOJIOTMYHBIe paboune MecTa. Peanmsanus npex-
JIOKEHHBIX peKoMeHanuii no3somnt EASC He TONMbKO COKpAaTUTD
PaspbIB C pa3BUTBIMI CTPAaHAMM B OO/IACTY 9KO-MHHOBALNIL, HO 1
06ecCIeunTh yCTOMYMBDI SKOHOMUYECKUIT POCT, OBBICUTD KOH-
KYPEHTOCIIOCOOHOCTD IPOAYKIMY Ha MMPOBBIX PbIHKAaX ¥ CYIIe-
CTBEHHO YTY4IIUTD 9KOMOTMYIECKYIO CUTYallMI0 B CTPaHaX-WIeHaX,
YTO COOTBETCTBYET HAIMOHA/IBHBIM MHTepecaM M IN00abHBIM
TPeHfIaM YCTOYMBOTO Pa3BUTHA.

Takum 06paszoM, sko-nHHOBaIOHHOE pa3Butie B BPVIKC n
EASC 6asupyeTcst Ha COYETAHUM TEXHONOTMIA, (PVHAHCUPOBAHIS
U MEXXIYHapOLHOro fuasnora. HecMoTps Ha pasmams B mpuopuTe-
TaxX, CTPaHbl JJEMOHCTPUPYIOT EAMHCTBO B CTPEM/IEHNH K YITIEPOT-
HOJT HeJITPaIbHOCTI 1 YCTOIYMBOMY POCTY. YCIIEXU B 9TOI 00/1acTH
3aBJCAT OT JJa/IbHENIIEN MHTETPALUM PETYIATOPHBIX CTAaHAAPTOB
U YCWIEHNS pONN TIPaBUTEIbCTBA, HAYKM, OM3HeCa, TPayKIaHCKOTO
ob1iecTBa B peaym3ariyi MpoeKToB 1 3G GEeKTUBHOTO B3aMOJENt-
CTBVS MHTETPALIVIOHHBIX 00beIMHEHNIT B 00/1ACTI 9KO-MHHOBALIVIIL,
M3y4eHUA U afjalTalyy K YCIOBMAM HaIlVOHAJIbHBIX 9KOHOMMK
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IKonorn4ecKkme acreKkThbl yCTONMYNBOTO pa3BUTHA
B crpaHax bPUKC

3.P. Mamaoanuesa

B cTatbe uccnenyoTcsa 3KOOrM4Yeckne acrnekTbl yCToN4nBoro pa3snutus B ctpaHax bPUKC kak BaXHemwmx
Y4aCTHUKOB rN106aIbHOr0 3KOSI0rN4eCcKoro auanora. AHann3npytoTcs Kito4eBble 3K0SI0rNYeCKIe BbI30BbI, CTOSALLME
nepes 3TUMW rocyfapcTBamu, BKIKOYAA 3arpA3HEHWe OKPYXKaloLieid Cpedbl, W3MEeHeHUe Knumara, WCTOLLeHue
NPUPOLHBIX PecypcoB U Aedouumnt yuctoil Boabl. Oco60e BHUMAHME yAeneHo peanusauun Llenei ycTomn4ymeoro
pasBUTUA, MEPEX0Y K «3eJIeHON» 3KOHOMMUKE, CMOJIb30BAHNIO BO30OHOBIIAEMbIX UCTOYHUKOB 3HEPTUN 1 PA3BUTUIO
9KONOTN4eCKOM NonnuTuk. OTMeYaeTCs akTMBHOE y4acTne CTPaH B MEXAYHAPOAHbIX COrnalleHnsax 1 nporpammax,
HanpaBneHHbIX Ha COKpalleHWe BbIOPOCOB MAPHUKOBLIX ra30B, Pa3BUTME BO30OHOBIIAEMON 3HEPreTUKN K
BHeJpeHue «3eféHblx» TexHonoruin. OTAenbHOe BHUMAHWE YAEeHO MepCrneKTBaM MeXrocy4apCTBEHHOr0
COTPYLHUYECTBA, BKIIHOYAA 06MEH TEXHOMOMMAMM, UHBECTULMN B YCTONYMBYIO UHAIPACTPYKTYPY N KOOPAUHALMIO
KNMaTN4eckoi nonuTukn. CaenaH BblBOL O HEOOXOAUMOCTW WHTErpauum npUopPUTETOB 3aLLUTLI OKPYXKatoLLen
cpefbl B CTpaTernyeckoe nyiaHMpoBaHWe 1 3KOHOMWUYECKOE PasBMTWE CTpaH OObeAuHeHUs L1 BOCTUKEeHUS

rno6anbHON 3KONOrMYECKON YCTOMYMBOCTM.

Knouesble cnosa: YCTOM4YMBOE Pa3BUTUE, IKOJOTUSA, N3MEHEHWE KNUMATA, 3arpA3HEeHe, NapHUKOBbIE rasbl,

BO306HOBIIAEMAS 3HEPIUS.

CoBpeMeHHbIe BbI30BbI I7I00AIBHOTO Pa3BUTHA 060CTpuIn
HeoOXO/[IMOCTb Ilepexofia K yCTOIYMBOI MO XO35ICTBOBA-
HIA, B KOTOPOJI IIPMOPUTET OTHAAETCSA He TOTbKO 9KOHOMIYECKO-
MY POCTY, HO U COXpaHEHMIO IIPUPOIHBIX PECYPCOB 1 610opasHoO-
obpasus, a Takxe obecredeHNo 6e30MacCHOCTI /IS OKPYIKalo-
mieit cpepbl. B 9TOM KOHTeKCTe 0c060e BHUMAHUE MIPUBIEKAIOT
crpanbl BPVIKC, o6begunsitomie okomo 40% Hace/eHus IIaHe-
TBI ¥ OO/Ia/jalolyie 3HAYNTENIbHBIM IIPUPOHO-PECYPCHBIM IIO-
TEHI[VaJIOM U PasBUBAIOMIVMI 9KOHOMUKAMM. ODKOTOTMYECKIe
aCHeKThbI YCTONYMBOTO PAa3BUTUA B 9TNX CTPAHAX MIPEACTABIIAIOT
c000il CTOXHBII M MHOTOTPaHHBIN IIPOLECC, OXBATHIBAIOLINIL
MONMNTHUKY, T€XHOMOIMYECKOe Pa3BNUTHeE, MHCTUTYLMOHATbHbIE
Ipeo6pa3oBaHys U MEX/YHAPOHOE COTPYAHUYECTBO.

OpHMM U3 KITI0YeBBIX (PAKTOPOB YCTONYMBOIO PasBUTHUSA
ABJISIETCS CHOCOOHOCTD CTPaH 3P PEKTUBHO YIIPAB/IATH IIPUPOJ-
HBIMI PeCcypcaMy, CHIDKAaTb YPOBEHb 3arpsA3HEHUA OKPY>Kalo-
IIell Cpefibl ¥ CMATYATD IMOCIEACTBIA U3MEeHeHNs KMmara. Bce
crpanbpl BPVIKC cTankmuBaloTcs ¢ 9KOIOTMYeCKUMY IpobieMa-
MI, CpeIiyi KOTOPBIX MOYKHO BBIJIeJINTD VICTOIIEHME /IeCOB (aKTy-
anmpHO 11 bpaswmum), 3arpsisHeHne BO3[yXa U BOGHBIX pecyp-
coB (sipko BelpaxkeHo B VMHgum u Kurae), merpajanuio seMenb
(B IO>xHOIT Adpuke), a TaKXKe TOC/TEACTBUS JOOBIYM IPUPOLHBIX
pecypcoB (aKTya/lbHO J/IS BCEX yYaCTHMKOB 6710ka). HecmoTps
Ha pasInyys B YPOBHE SKOHOMIYECKOTO POCTA M CTPYKTypax
HaIIOHA/IbHBIX 9KOHOMIIK, /i1 Bcex cTpaH bPVIKC xapakTepHO
CTpeM/IeHVie MHTeTPUPOBATh SKOTOTMYECKIIe IIPYOPUTETHI B Ha-
I[VIOHAJIbHBIE CTPATeTNM YCTONIMBOTO PA3BUTHA.

MAMALAJNUEBA

InbBMpa PuHatoBHa
- o BEAYLUNIA CeLnanmcT,
NHCTUTYT MaKpOIKOHOMUYECKIX
11 PermoHanbHbIX
nceneaoBaHuil,
V36ekncTaH

No 4 (128) ceHta6pb—aekadps 2025 r.

B bpaswnmumn B paMKax peanmsa-
nuu HanyoHaapHOTO IJIaHa IO afian-
TAaUM K W3MEHEeHMIo Kiaummara [1],
paspabOTaHHOTO B COOTBETCTBUM C
Pamounoin xouBennueirt OOH mo mus-
MEHEHNIO K/IMMaTa, pa3paboTaHbl U
BHEJIDEHBl yCTONYMBBIE CEIbCKOXO-
3SIICTBEHHbIE IPAKTUKM B PETMOHAX,
MOJBEP>KEHHBIX 3aCyXe, Pa3BUBAETCH
MHPPACTPYKTypa BOAJOCHAOXEHUs B
MAaJIOBOJIHBIX PETMOHAX, MEJUILMHCKIIE
CHCTeMBl afaNTUPYIOTCA K KIMMAaTH-
yeckuM yrposam. B Poccum B memax
noBbILIeHNS 9P EKTUBHOCTI MIPUPO-
JIOOXPAHHOI IOMUTUKK paspaboTaHa
OHepreTnyeckass crparerusa po 2035
I., (efepaabHbIl NPOEKT «YUCTHINL
BO3/[yX», HAIlpaBJICHHBINI Ha CHIDKe-
HIUe 3arpA3HeHNA B IPOMBIIIJICHHBIX
ropojax, NMPaBUTEIbCTBOM OKa3bIBa-
eTCs TOoAfepKKa Iepexo/ia K 3e/1eHoi
5KOHOMUKe dYepe3 MOJIEPHM3ALNIO
IPOMBIIIEHHBIX MOIIHOCTeN. VHmma
aKTUBHO Y4YacCTBYeT B MeEXJyHapo[-
HOM conHeyHOM anbsiHce (ISA), pas-
paboranbl mporpamma Smart Cities,
OpMEHTHPOBAaHHAsA Ha YCTONYMBYIO
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ypbauusanuio, HanmonaapHblil mIan
JeVICTBUI IO MU3MEHEHUIO KuMara.

Ha ¢done Heob6xommmocTu mexap-
OOHM3ALNY SKOHOMUKH U JOCTVKEHISI
KIMMaTUIeCKUX Lenelt, 3aduxcupo-
BaHHBIX B [apyKCKOM COIIALIEHUN U
IToBectrke OOH B ob6mactu ycroiym-
BOro passmuruA Ha nepuog po 2030 r,
BPUKC mnocremneHHO cMmemraeT (oKyc
9HEPreTUYeCKOl MOMUTUKN B CTOPOHY
HU3KOYTTIEPO/IHBIX TE€XHOMOruit. Takoi
mepexofi 0OyCTIOB/IEH He TOJBKO 9KO-
JIOTUYeCKUMU, HO M 9KOHOMUYECKUMMU
OpUYMHAMI: BO30OHOB/IsIeMasi dHepre-
THKA CIIOCOOCTBYET CHYDKEHUIO 3aBIUCH-
MOCTHU OT MCKOITAaeMOTO TOIUIMBA, (Hop-
MUPOBAHMIO HOBBIX PBIHKOB, CO3/IaHUIO
pabounx MecT M IOBBILIEHMIO dHepre-
TUYECKOIT 6€30IIaCHOCTI.

Kwurait, Hapumep, CTaa MUPOBBIM
JIUJIEPOM B IPOU3BOJCTBE COMHEYHBIX
naHesieil u s7eKTpomobueit [2], a Tak-
)K€ KPYIIHENIIVM WHBECTOPOM B BO3-
06HOB/IsIEMYI0 9HepreTuky [3]. Vupus
IPOABUTAET HAIMOHAJIBHYI0 MICCHIO
10 CONMHEYHON SHEpPIUM U peannsyer
aMOMIMO3HbIe IPOrPaMMBbI IO YIy4-
IIEeHNIO KadecTBa Bo3pyxa [4]. Poccusa
IefmaeT aKLEHT Ha pasBUTUM LUPKY-
JIADHOM SKOHOMMKM, 3SKOJIOTMYECKOI
cepTuduKaAUM U MOJEPHMU3ALNU VH-
(bpacTpyKTyphl B paMKax HallMOHA/Ib-
HBIX mpoekToB [5]. IOxnas Adpuka
aKTMBHO pasBUBAET BO30OHOB/IAEMYIO
9HEPIreTHUKy [6], B TOM 4yC/Ie BeTpOBbIe
U COJTHEYHBIe 97eKTPOCTaHLNM, a bpa-
3WIMA TPAAMILIVMOHHO NCIIONb3YeT 3Ha-
YNTENIbHYI0 OO OMosHepreTnku [7],
B YaCTHOCTY IIPOU3BOJICTBO 9TAHOIA U3
CaxapHOTO TPOCTHHMKA.

IKONOTMYECKME ACTIEKTHI yCTONYM -
BOTO pasBuUTHUA B rocyfapcreax BPVIKC
CTaHOBATCSI OOBEKTOM BCe OOJIBILIErO
HAayYHOTO MHTepeca, YTO OTPaKeHO B
pacTyleM 4ucie my6amMKaIuii, IOCBs-
IIeHHBIX BOIPOCAM IPUPOTOOXPAHHOI
HO/MNTYKY, TPUPOZOOXPAHHOTO pery-
JMPOBAaHUA U YCTONYMBOIO YIIpaBiie-
HIISL pecypcaMIL.

CormacHo pARy McCefoBaTeneit,
9KO/IOTMYecKasi MpobnemMaTuka WHTe-
rpaunonHoro o6wexnuennss BPVIKC
npuobpeTaet 0cOOYI0 3HAYMMOCTD BBH-
Iy BBICOKOJI HAarpy3Ky Ha IIPUPOJHYIO
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Cpeny B YCIOBMAX 9KOHOMIYECKOro pocta. Hampuwmep, B pabore
U.E. Simonis (2017) [8] mog4epkmBaeTcs, 4TO yCTOMYMBOE pas-
BUTE HEBO3MOXXHO 6€3 CICTEMHOTO IIOAXO0/a K BOIIPOCaM KO-
norun 1 4To cTpanbl BPVIKC mOmKHBI yIUTHIBATh 3KOIOTMAYe-
CKIJIe OTPaHNYEHNA B CBOMX CTPATEIVAX pasBUTHA. B KOHTeKcTe
YCTOVYMBOTO PasBUTHSA AKLEHT JlellaeTCsI Ha 6alaHC MeX/y 9KO-
HOMIYECKVM POCTOM, COLIMA/ILHON CIIPABEIMBOCTDBIO M 9KONIO-
TUYEeCKUM 0/1arOIoIydneM.

Bpasmnus, kak otMevaercs B uccnenopanuy Nepstad et al.
(2014) [9], crankuBaeTcs ¢ mpobremoit MacuITabHOro 0be3nece-
HUs B 6acceiiHe AMa3OHKM, 4TO BJIMsIET He TOIBKO Ha Ouopas-
HOOOpasue, HO U Ha I700OaNbHbIe KIMMATHYeCKNe MPOLeCCHI.
ABTOpBI NTOAYEPKUBAIOT, YTO COXpAaHEHMEe TPOINMYECKUX JIeCOB
TO/DKHO CTaTb IEHTPAIbHBIM 3/IEMEHTOM 3KOIOTMYECKON II0-
ymutuky bpasummu. B To ke BpeMs IpaBUTE/TbCTBEHHBIE MEPBI,
Takue Kak nporpaMma REDD+ u ycuienne MOHUTOPMHTA BBIPY-
00K, pacCMaTpUBAIOTCA KaK IOTOXKXUTE/IbHbIE TIPYMEPBI YCUIINIA
B HAIIPABJICHUM YCTOIYMBOTO YIPAB/ICHN JIeCAMIL.

ITo muenuto Stern (2007) [10], Kurait aBnsercsa kpymHeii-
VM MICTOYHMKOM IaPHVMKOBBIX Ia30B, HO IIPU 9TOM IIOKa3bIBa-
eT OffHM 13 CaMbIX aMOMI[MO3HBIX TEMIIOB IIEPEXOfia K 3eJIeHOI
sHepreTuke. B pabore mogpo6HO paccMaTpuUBAIOTCA TOCYAAp-
crBenHsle ctparernr KHP no camkennio Bei6pocos CO,, pas-
BUTUIO COJTHEYHON ¥ BETPOBOII SHEPIeTHKI, a TaKXKe pedopMu-
POBAHMIO YTOIbHO OTPACIN.

ABropsr Sh. Zeng et al. [11] mpoBenmu KOMIITIEKCHBIIT 0630p
MHBECTUIIVIOHHO CPefbl U Mofenelt GprHaHCHPOBaHMS BO300-
HoB/sileMoll 9Hepretuku B crpanax BPUIKC (Kuran, Mupus,
Poccus, bpasunns, I0AP), anammsupys ¢pakTopsl, IpenATCTBAA
U NIy TH pellleHNs Ipo6/ieMbl IpMBJIeYeHNs KannuTana. B pamkax
aHa/jM3a OHM BBIEIVINM YeThIpe K/II0YEBBIX KaHala — OaHKOB-
CKOe KpelNTOBaHNe, MHCTUTYIVIOHA/IbHbBIE 3alIMbI, OTpac/IeBble
¢dboHzbl, MeXXAyHapogHOE GMHAHCHPOBaHNe. VI3y4nB KI0ueBbIe
npo6reMsl (pUMHAHCUPOBAHMA, aBTOpaMu ObUIM pa3pabOTaHbI
PeKOMeH/IaIVIL: PACIIVpeHIe PHIHKOB KalnTaja (CTUMY/INpOBa-
H1te green bonds, ESG-uuBecTniuit), cHuxeHne 6apbepoB BXoaa
B T€XHOJIOTY BO30OHOB/ISIEMBIX MICTOUYHVIKOB 9Hepruu (nanee —
BI3), rpaxxganckoe y4acTre B prHaHCHpOBaHMUN. B pesynbrare
UCCIeTloBaHMe IeTa/IbHO MPENCTaB/IAeT He TONbKO CYIIeCTBYIO-
My KapTuHy ¢uHaHcupoBanusa BVO B crpanax BPVIKC, Ho n
IpejIaraeT peajbHble MHCTPYMEHTDI, CIIOCOOHbIE NIPEOfO/IeTh
CUCTeMHbIe 6apbepbl U MOOVIN30BATh PECYPChI HA YCTOMIMBBII
SHEPIreTUYECKUIT IIePEeXO],

IOxnas Adpuxa, kak mopdepkuBaercs B pabore Swilling
et al. (2012) [12], obnajaeT yHUKanpHOI OGMOpPasHOOOpA3HOI
Cpefoil ¥ OFHOBPEMEHHO BBICOKMM YPOBHEM 3arpssHeHMus, 00-
YC/IOBIEHHBIM MH/YCTPUAIbHBIM Hac/lIefyeM U 3aBUCUMOCTDBIO
OT YTO/IbHOI 9HepreTMkm. VIccmemoBaHNe yKasbIBaeT Ha BaX-
HOCTb IIepexofia K YCTOIYMBON MHPPACTPYKType, GopMupoBa-
HIS CUCTeM YIPABJIeHNS OTXO[jaMI1 VI BHEPEHNS MeXaHI3MOB
IPUPOIOOXPAHHOTO PETYINPOBAHNA.

Vccnepoanme S. Gilirsoy [13] oxBaTbIBaeT ImIeCTb CTpaH
(bpaswumus, Poccus, Mupus, Knraii, FOAP, Caynosckas ApaBus)
B niepuof, ¢ 2015 mo 2023 r. Vcnonb3ys MmaHe/IbHbIE Perpeccun,
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aBTOP NPUXOAUT K BBIBOAY, YTO B IIelIOM LMppOBM3ALNUA IIO-
BBILIIAET 9HEPronoTpebaeHne, 0COOEHHO B CTPaHaX C JJOMUHU-
PYIOIIMMY TPafUIVIOHHBIMM MCTOUHMKamy sHeprum (Poccns,
Caynosckas Apasus). VccnenoBanue [eMOHCTPUPYeT, UTO IU-
¢dpoBusanusa cama 1o cebe yBelInMuMBaeT SHEPronoTpedIeHue,
HO IIpU He3aMeIUTeNbHOM MHTerpauyy BV, ocobenHo B cTpa-
Hax Bpoge bpasumm n Knras, oHa CTaHOBUTCA MHCTPYMEHTOM
YCTOUMBOI 3HepreTmdeckor TpaHcopmanum. [JocTibkeHe
3TOro TpebyeT IMPOZYMAHHBIX CTPATETMYECKUX CBSI3OK MEXHY
IT-OMUTUKOI U 9HEPreTIIecKoit MHPPACTPYKTYPOIL.

Poccus, obnmafass OrpOMHBIM HPUPOJHBIM KAIUTATIOM U
IIPOCTPAHCTBEHHBIM Pa3HOO0Opa3yeM 9KOCUCTeM, TaKXKe Ipef-
CTaBJIAeT MHTEPEC /s 9KOJIOTMYECKIUX UCCIefoBanmit. B pabore
B. Kosansa u [I. JIppkuna [14] nogyepknBaeTcsi HeOOXOIUMOCTD
Iepexofa OT PecypcoeMKON MOJeIM 9KOHOMMKI K 3KOIOormde-
CKII OPMEHTHMPOBAHHON MOJENMN yCTONYMBOrO pasButuAa. Oco-
60e BHUMaHue yAe/IAeTCs BbI30BAM, CBSI3aHHBIM C YTU/IM3alMel
OTXOJIOB, 3aTPsA3HEHNEM BO3JyXa 11 COXpaHeHMeM APKTUKM KaK
CTpaTern4ecKy BaXHOTO PETrMOHa.

CoBMecTHBIe ITyONMMKanuy, KOOPAMHMPYeMble B paMKax
cammuroB BPVIKC, B wactHocTH B or4yetax HoBoro 6aHka pas-
sButus (HBP), Taxke moguepKuBaoT BaXXHOCTb 9KOTIOTMYECKOTO
KOMIIOHEHTa B MHOTOCTOPOHHEM COTPYAHMYECTBE CTpaH Or10-
Ka. [lokmager HBP akneHTHpynoT BHMMaHMe Ha MHBECTUIIVAX
B IIPOEKTHI YCTONYMBON MH(QPACTPYKTYpPbI, BOJOCHAOKEHN,
TPAHCIOPTA ¥ 3HEPTeTMKN KaK MHCTPYMEHTOB MOCTVDKEHIIS
skonorndeckux mnenet bPVMKC.

Takum 06pasoM, 3KOIOTMYECKNE ACHEKTHl CTAOMIBHOTO
passutuA ydactTHukoB bPVIKC paccmaTpuBaroTcsa Kak Ipropu-
TeTHas1 00/1aCTh B KOHTEKCTe ITI00AbHBIX KIMMATUYECKUX BBI-
30B0B. HecMoTpsa Ha pasmmums B 3KOMTOIMYECKUX IPOGUIAX
CTpaH, OOIMMM TeH[JCHIVISIMA SAB/IAIOTCS: PasBUTHE BO30OHOB-
JIsIeMBIX MCTOYHMKOB 9Hepruy, 60pbba ¢ 3arpsisHeHneM, coxpa-
HeHMe 610pasHO00pasns, a TAK)Ke MHCTUTYLMOHATbHOE YKPeIl-
JeHue HpPUPOJOOXPAHHON HOMUTUKM. HaydHble MCTOYHMKMN
HO/{YePKUBAIOT HEOOXOAUMOCTD YITTyO/IeHNS MEKTOCYAapCTBEH-
HOTO B3aMMOJIEVICTBSA, OOMEHa OIIBITOM, TeXHOJIOTMIL U pean-
3aIMl COBMECTHBIX 9KONOTMYECKUX TPOEKTOB B paMmKax BPVIKC
KaK BakHerIero ¢popmara rr1o6aapHOro mapTHEpCTBa.

B pesynbrare M3yueHMs MCCIEHOBAHUI Ha NAHHYK TeMa-
TUKY MOXXHO C(OPMIUpPOBATb OCHOBHBIE HAIIPABIEHMA COTPYH-
HydecTBa rocygapcts B pamkax BPVIKC (puc. 1). KimoueBbiMu
HAaIIpaB/IeHVAMI SABJIAIOTCA: OOMEH HepeflOBbIMIU TEXHOMTOTUAMMI
B IIPOM3BOJICTBE COJTHEYHBIX MaHeNell, BETPAHBIX TYPOMH U T.IL,

OOMEH TEXHOJIOTUAMU

CoBMeCTHBIE HCCJIIEA0BATECILCKUE 1 NHHOBAITMOHHBIC TIPOCKTHI

(I PasButne rinodanbHBIX IICTTOYCK IMMOCTaBOK
I
L

IIpusneyenne nuBectunuii yepes Hosolit bank PazBuTus
I'apMoHM3anyst CTAaHAAPTOB U PETYIISATOPHOI 6a3b

OOMEH MOJUTHYECKHM OIBITOM U JYHIIUMU IIPAKTUKaM U

Puc. 1. OcHogHvle HANPABNEHUS COMPYOHUHECIBA MENHOY CHPAHAMU-YHACHUUAMU
BPHKC.
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CHCTeM XpaHEHNS 3SHEpIuy, CO3JaHue
COBMECTHBIX  HAyYHO-VCC/IE[OBATe/Ib-
CKIX ILIEHTPOB M IPOTpaMM JyId paspa-
OOTKV HOBBIX MaTepyaIoB, IOBBIICHIS
apdextuBHOCTM BUO, yHubMKanma
HOAXOM0B K cepTuduKanuy, KauecTBY
u 6esomacHocTn obopymoBanma BID,
COBMeCTHas1 paboTa Haj cosfaHueM 60-
Jiee YCTOMYMBBIX 1 9 (PeKTUBHBIX LIeTIO-
YyeK IOCTaBOK I KOMIOHEeHTOB BVIJ,
CHIDKAA 3aBUCUMOCTb OT OTHEIbHBIX
MOCTABIIMKOB I MOBBIIIAs X COOCTBEH-
HYI0 KOHKYPEHTOCIIOCOOHOCTb, OOMeH
YCIIETHBIMY MeXaHVM3MaMI CTUMYIIIPO-
BaHIIA I PETY/INPOBAHNA IIPOEKTOB 1 T.JI.

CormacHo pesynprataM JIHpekca
aKonormdeckont  ycroitamsoctu  (EPI)
[15], KOTOpBIl OLIEHMBAET COCTOSIHUE
ycronumboct B 180 cTpanax Mmupa,
bpasunusa, Poccua u OAD BxopAT B
Ton-100 cTpaH IO 9KONIOTrMYecKo ag-
¢dextrBHOCTY B 2024 T. 3HAYUTENBHBII
paspbIB 3aMeTeH II0 pe3y/IbTaTaM paH-
>xupoBanus Vupguu (176-e mecto), VH-
mouesun (163-e mecto), Kuras (156-e
MecTo), buonnu (151-e mecto) u Vpa-
Ha (113-e mecto). Takum 06paszom, 3Ko-
JIOTMYecKas YCTONYMBOCTh B CTpPaHaX
BPUIKC ocTaercs KpaliHe HEOLHOPO[-
HOII: CTPaHbI-IUJEPBl TeMOHCTPUPYIOT
peasibHbIe IIPOrPecchl, B TO BpeMs KaK
Vupns, Vugonesus, ddbuonus MUCIbI-
THIBAIOT ~3HAYUTE/IbHbIE IIPOOTIEMBL.
OTM pesynbTaThl MOAYEPKUBAIOT BaXK-
HOCTb AJAlTMPOBAHHBIX HAIMIOHA/Ib-
HBIX cTpareruit (c ycureHnem ¢oxyca
Ha K/IMMaT, BO3[YX, BOAY, OMOpasHO-
obpasie ¥ IMPKYIAPHYIO 9KOHOMIUKY),
a TaKKe YCWIEHHOe MeXIYHapOogHOe
corpygandectso BHyTpu BPUIKC pmia
IIOBBILIEHNSA SKOTOTUIECKON YCTOMYM-
BOCTY BCero 610Ka.

Hemn  ycToumBOro  pasBUTHA
(IYP) B obmactu sxomornu, 3apuxcu-
posannble B [ToBectke s OOH Ha ne-
pron o 2030 1. [16], urparoT BakHYIO
pob B pOpPMUPOBAHNY HKOTOTYECKOI
nonutuku BPYIKC. 9tu crpansl, obma-
Iast 3HAYUTENbHBIM IPUPOTHBIM OTEH-
I[VIaJIOM ¥ OZHOBPEMEHHO JCIIBITHIBAs
BBICOKYI0 9KOJIOTMYECKYI0 HArpysKy B
YCTIOBMSIX MHTEHCUBHOTO pOCTa 1 ypba-
HU3AIVM, B HOC/EIHNE TOAbI aKTMBHO
BK/IIOYAIOTCA B peajM3alNio TaHHBIX
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Leseil, afalTUpysa UX K CBOMM HAaIMO-
Ha/IbHBIM YCIOBUAM U IPYOPUTETAM.

B pamkax peanusanuu LIYP 6, na-
[le/IEHHOII Ha MpeofoieHne I106ab-
HBIX BBI30BOB, CBA3AHHBIX C HEXBATKOM
YJICTOJ BOZIbI ¥ HEYJOB/IETBOPUTE/IbHDI-
MU CAaHMTAPHBIMU YCIOBUAMMU, IIPUO-
PUTETHBIM HAINPaBJI€HUEM BBICTYIAET
obecrieyeHne HaceleHMA NOCTYIIOM K
0€30I1acHOI U Ka4eCTBEHHOI MUTheBOI
Boge. B EPI mo daxropy «canurtapus u
OUTbeBasi BOfia» OONBIIMHCTBO CTPaH
BPUKC (xpome Mupguu, IOAP, S¢uo-
nvy 1 VIHgoHesun), Bouutu B ToIm-100
CTpaH C XOpOIIVMMM CAaHUTAPHO-TU-
TMeHNYeCKVIMY YCAOBUAMM Y UMUCTOI
MUTheBOI BOmOW. CTOUT OTMETUTH, IYTO
Eruner B 2020 r. 3anuMan 112-e mecro,
OJHAKO YIY4IIN/I CBOM IO3VIVM M 3a-
HAT 96-e MecTO B 2024 1.

B menax mpmMHATUA CPOYHBIX Mep
no 6opbbe ¢ M3MeHeHUeM KIMMaTa u
ero TOCHAeACTBUSAMM Oblla IPUHATA
LYP 13, ogHyM 13 KII0YEBBIX HAIIPaB-
JIEHUII KOTOPOIL AABJIAAETCA COKpallleHNe
BBIOPOCOB IIAPHUKOBBIX Ta30B, pas-
BUTIE BO30OHOB/ISIEMBIX MCTOYHMKOB
9HEepIuy, YCTONYMBOE  YyIIpaBJIeHNe
OpPUPOJHBIMU pecypcaMy 1 BHefpe-
HIle HU3KOYITIEPOJHbIX TeXHOMorui. B
EPI o dakTopy «3MeHeHue KIMMaTa»
mub bpasunua n IOAP BxopAar B TOI-
100 cTpamn, B TO Xe Bpemsa Poccus, Ern-
neT, VpaH, VIHgOHE31A yXyOIININ CBOY
no3uuyu ¢ 2020 1. 1 B 2024 1. 3aHUMAIOT
OTHOCUTENIbHO HM3KIE TTO3UIINN.

B 1je/710M CTpaHBI-y4aCTHUKM 00D-
eIVHEHNA [eMOHCTPUPYIOT aKTHBHOE
BOBJICUEHME B JIOCTIDKEHME 3KOJIOTH-
yeckux LYP, npu sToM Kaxkjasa u3 HUX
CTAJIKMBAETCS C YHUKAJIbDHBIMU BBI-
30BaMIl ¥ UCIIONIb3yeT COOCTBEHHBIE
cTparermyeckyue nopxoppl. OOmyMu
npo6/ieMaMu OCTAIOTCSI HeXBaTKa Qu-
HAaHCUPOBAaHNA Ha IPUPOFOOXPAHHBIE
MHUIVATUBBL,  MHCTUTYLVOHA/IbHbIE
Oapbepsl, a TaK)Ke HEOOXOAMMOCTDb 60-
7iee TECHOM KOOPAMHALMM MEXHY CeK-
TOopamy 1 ypoBHAMY BracT. HecMoTps
Ha 3TO, nponBiKenne ctpad bPVIKC o
9KOJIOTMYECKMM Le/IIM  YCTOIYMBOTO
pasBUTUSA UTPaeT BaXKHYI POJb B JI0-
CTVDKEHUU I7I00a/IbHBIX 9KOTOTMYECKUX
OPMEHTHUPOB, OCOOEHHO YYMUTBIBAs UX

@ EPuKC: BONPOCHI 3KONOrUM

B/IMsIHVIE HAa K/IMMAT, 61opasHooOpasue 1 pecypcHoe morpebie-
HIle IVTaHeTHI.

Ba)XHBIM 371€EMEHTOM 9SKOMOTMYECKOM IMOBECTKM TaK¥Ke
ABJAETCA MHOTOCTOPOHHEE COTpyZHMYecTBO. Ha perymsapHbix
BCTpeYaX MUHUCTPOB 3KONOIMM TocymapcTB-4wieHoB BPVIKC
00CY>KIAI0TCsI COBMECTHBIE MOZIXOMBI K PEIICHUIO IT100aTbHbIX
npo6/ieM 3alINUTBl OKPYXKAIOLIE Cpefbl, BOIPOCHl BHEPEHIs
9KOJIOTMYECKUX VHHOBALMII M CO3/jaHMs IIATPOPM i 0OMeHa
snaHuamu. Hossiit 6ank passutusa BPVIKC akTuBHO ¢puHaHCH-
pyeT MHQPACTPYKTYPHbIE U SHEpreTIYecKe IPOEKThI C YIeTOM
VX BO3JIE/ICTBMA Ha OKPY>KAIOIIYIO CPeNy. YCUIEHNE B3auMOTeli-
CTBUA MEXJY CTpaHamy, oOMeH IpakTuKamy, GopMUpOBaHME
COBMECTHBIX HAay4HBIX IIPOTPAMM, B CBOIO O4epefib, MOTYT CTAaTh
KITI090M K (popMupoBanmio 6onee 3¢HeKTUBHON 1 CKOOPAUHI-
POBAHHOII 9KOTIOTMYECKOII ITOTIUTUKY B paMKaX 00bejHEeHMA.

Crpaust BPVMIKC mpusHaioT HeOO6XOAMMOCTb COBMECTHBIX
IeicTBUIL TI0 60pbOe ¢ M3MeHeHNeM KIMMaTa, OXpaHe 61ooru-
4eCKOT0 pa3HOOOpasusl, palMOHaTbHOMY UCIIOIb30BAHUIO IIPHU-
POIHBIX PECYPCOB M Pa3sBUTHUIO 3€/I€HOM 3KOHOMMKU. B memax
60pb6bI ¢ M3MeHeHeM kamara crpanbl BPVIKC B3sn Ha cebst
006513aTe/IbCTBO 110 COKPAIIEHNIO BBIOPOCOB, IPOABIKEHNIO BO3-
OOHOB/IAIEMBIX UCTOYHIKOB SHEPIUU U TIOAAEP>KKEe MEKIYHAPOS-
HBIX COIIAllIeHNI, TakuX Kak [Tapikckoe cornamtenve [17]. Tak-
JKe cpefiyl KOHKPETHBIX IIPOEKTOB MOYKHO BBIE/INTD VIHUIMATUBBI
«Yucroie pexnt BPVIKC», nmpoekT ITapTHEPCTBO MO yCTOMIMBOCTI
TOPOJCKIX 9KoCKCTeM, IIpoekTs B pamkax HoBoro 6aHka pa3Bu-
TIsI, COBMECTHBIE IIPOrpaMMbl B 0671acTyt 61opa3Hoobpasus, 00-
pasoBaTe/IbHbIE U IPOCBETUTEIbCKIE MHMLIVATUBLL U fIP.

TocymapctBa BPUMIKC 3aHMMaroT nupupymole MO3UIUN
110 06'beMaM BBIOPOCOB ITAPHMKOBBIX ra30B (6onee yeM 50% r710-
6aIbHBIX BBIOPOCOB), OKa3bIBasi 3HAYUTE/IbHOE BO3/EIICTBIE HA
r106ajIbHbIe KIMMaTHYeCKue mpoueccst (puc. 2). B cBsa3u ¢ aTum
nepes HMMY OCTPO CTOUT 3aJjada YMEHbIIEHNUA YTIEPOJHOrO Crie-
Ia U Iepexofa K 9KOJIOTMYecKy 0e30I1acHOI, HU3KOYITIePOJHON
MOJeNM pasBUTKA. B mocimefHue ropbl CTpaHbl OOBENUHEHNS
aKTMBHO IIPOJBUTAIOT UCIIOTIb30BaH)e BO30OHOB/IEMBIX MCTOY-
HVKOB 9HEPIUU 1 BHEAPSIOT MOAXOMAbI K 60/Iee pallioHaIbHOMY
HOTPeO/IeHNIO TIPUPORHBIX PECYPCOB, CTPeMsICh CHU3UTD Hera-
TUBHOE BIMAHME Ha OKPY>KAIOIIYIO cpefy. 3a IOC/IeHee JecH-
TUJIETIE VX JO/ISI B MUPOBOM IIPOM3BOICTBE STIEKTPOSHEPIUN U3
B9 noutn ygBonmach, yBenmuuBmuch ¢ 23.8% no 42.5%. I1pu-
MedaTenbHo, uTo bpaswmna, Kuraii, Vingonesna n Vingna yse-
JINYMIN CBOKO T€HEPUPYIOLIYI0 MOITHOCTD U3 BO30OHOB/ISIEMBIX
VICTOYHNKOB B 1.4-5.3 pasa.

ITo mpornosam MeXIyHapOZHOTO S9HEPTETUYECKOTO areHT-
CTBa, I7I00a/IbHBIE MHBECTULINYN B YMCTYIO 3HEpreTuky B 2024
rofly BIIepBble IPEBBICAT 2 TPWUIMOHA HO/IAPOB, YTO IIOYTH
BfiBO€ OOJIbIIle, YeM BJIOKEHMsI B MICKOIIaeMO€ TOIUIMBO. JTO BO
MHOTOM O00YC/IOB/IEHO aKTMBHBIMMU IporpamMmmamu Kuras u Vn-
muu. Knrait mo-npexueMy IuAMpyeT 1o o6beMy MHBECTULINIL,
IIJIAaHVPYA HAIIPaBUTDb OKO710 680 MU/I/IMAp/IOB IO/I/IAPOB Ha pas-
BuTre BV B 2024 ropy. IIpu coxpaHeHMM TEKYIIUX TEMIIOB PO-
cta crpanbl BPVIKC umeroT noteHnuan yTpouTb CBOX COBOKYII-
HYI0 MOIIJHOCTb BO30OHOB/IsIeMONI reHepanyu K 2030 rogy. 910
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Puc. 3. Ilokaszamenu passumus 60306HossTemble ucrmouruku snepeunt (BVO) 6 mupe u cmparnax BPVIKC, %. Vicmounux: https://ourworldindata.org/renewable-energy

cootBetcTByeT 1enaM 28-it Kongpepenuyn OOH no nsmenennio
xmmMaTa (COP28) o yrpoenno MupoBbIX MomjHocTei BIID.

Ilo manHbIM 3a 2024 T. 31.9% MMPOBOI 9NEKTPOIHEPTUN
IIPOM3BOAUTCS 13 BO30OHOB/ISAEMBIX MCTOYHUKOB (puc. 3). B
crpadax BPUMKC sTor nokasaresnb HEMHOTO BbIIlIe, JOCTUTAS B
cpenneMm 32.1%. Hanbombiero mporpecca B passutun BVD mo-
crurnn: Iduonus (100% oT Beelt MPOM3BOAMMOIL IMEKTPOIHEP-
ruu B ctpaHe), bpasunms (87.7%) u Kurait (33.6%).

ITpn 061emMnpoBoM 06beMe IPOU3BOLCTBA AIEKTPOSHEPTIUN
U3 TUJIPOVICTOYHNKOB, paBHOM 4419 TBteu, Ha yuacTHUKOB BPVIKC
npuxogutcs 50.1% 3Toii reHepanyn. Begymymy IponsBoANUTeNA-
MM TMIPOSHeprum cpeayt Hux ApjsoTcsa Kurait (30.7% ot o6uieit
reHepaiyy rupposHeprun B crpaHax bPVIKC), bpaswms (9.4%),
Poccus (4.8%) n Vnpus (3.6%), obecreunBarolyie COBOKYITHO OKO-
710 48,3% rumposnepretudeckoi Bipabotkn BPVKC.

B cdepe Berposoii snepretukn B BPUMKC mpomssopst
209.9 TBreu, mpy 9TOM HamMOONMBIINII BK/IAJ, BHOCUT bpasnmmis
(4.3%) u Ingus (3.3%). O61as BeIpaboTKa COMHEYHO SHEPIUM
B paMKax o0benyHeHns npesbimaeT 1073 TBrey, uto cocrans-
eT 50.4% oT MMPOBOJI TeHepaluM B 3TOM cerMeHTe. OCHOBHBIMU
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OpaiiBepaMi 3[echb BBICTYIalOT Kutait
(39.1% oT 0b1ieit reHepalUu CONMHEY-
Hoit sHepruu B crpanax bPVKC), Vn-
nus (6.3%), bpasunus (3.5%).

CrnenyeT OTMETUTD, YTO IKOJIOTU-
JecKMe acIeKThl YCTONYMBOIO Pa3BU-
tnA B paMkax BPUKC cranosaTca Bce
60see 3HAYMMBIM 97IEMEHTOM KaK BHY-
TPeHHeNl MOJIMTHUKY, TaK ¥ BHEITHEIKO-
HOMMYECKOII cTparerun. IlepcrieKTuBe
YCTOITYMBOTO Pa3BUTHsI OYAYT 3aBUCETD
OT CHOCOOHOCTM CTpaH OObeguHEeHN
VHTETPUPOBATh 9KONIOIMYECKUEe C000-
paXeHus B IpoOLecCc MPUHATHUA pelle-
HII, IOBBIIIATb MHCTUTYLMOHATIbHYIO
U TEXHOJIOTMYeCKyl0 0e30IacHOCTb, a
TaKXKe YKpeIIATb MEeXaHM3Mbl MeXAY-
HapOZIHOTO B3aMMOJEIICTBYS B UHTepe-
CaxX COXpaHEeHMsI OKPY>KaIoIlell Cpebl 1
6marononyuns OyAymMX ITOKOTEHNIL.
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Passurtne BVIO urpaer kmodeByro
ponb B AMBepcUQUKALMY U MOBbIIIe-
HUM YCTOMYMBOCTU SKOHOMUK CTpPaH
BPUMKC. 9tor mpouecc crmocob6CcTBy-
eT CO3[aHMI0 HOBBIX pabodnmx MecT u
$bopMMpPOBaHNIO MHHOBALIMOHHBIX WH-
mycTpuil. B HacTosIee BpeMs Ha OO
crpan BPVIKC npuxoputcsa 6onee mo-
JIOBUHBI MUPOBBIX PabOYNX MECT B CeK-
TOpaX CO/IHEYHOI M BETPOBOIl Hepre-
TUKM, @ TaKXe 0K0/Io 60% B BO30OHOB-
JIs1eMOl1 9HepreTuke B 1enioM. Ilpumeua-
TEeJIbHO, 4TO fIa)Ke B YIOJIbHOM OTPacin
9TOT ITOKa3arenb gocturaet 80%.

BPVIKC cepbesHO OpueHTHPYeTCs
Ha BBIIIO/IHEHVe KIMMaTUYeCKIX 00s13a-
TeNIbCTB B paMKax Ilaprokckoro corma-
meHnA. Bo Bcex cTpaHax 3ajaHbl Lenn
YIIEPOINHONM HEMTPATbHOCTIA:

— B Kurae [18] mna moctiokeHus
nemt K 2060 I. IIaHUpyeTCs: MacuTab-
HOE pa3BUTHE COJHEYHOM, BETPOBOIA,
TUPO- U AaTOMHOV SHEPTeTVKM, JieKap-
OOHM3ALS [TPOMBIIIEHHOCTH ¥ TPaHC-
HOpTA. MOAIEP>KKA TOPTOB/IM 3€IeHbIMI
cepTn(UKaTaMI ¥ BHYTPEHHE CHCTEMbI
YITIEPOITHOTO PeryI/POBaHNS;

— B VMupnu [19] uens 6ymer mo-
cturayTa K 2070 r. mpu nepeopueHTa-
LU Ha CONHEYHYIO SHEPreTUKY, BHe-
IpeHnu 5HeprosPHeKTMBHBIX TeXHOIO-
TUI Y IOAJEPYKKE 3€/IEHbIX MHHOBALIIL;

— B Dbpaswmmn [20] 6oppba c
obesnecenneM B Amasonuu (REDD+),
pasBuTIE OMOIHEPTETHUK, [TOBBILIIEHNE
momu BVID u cosmanue 3emmeHbIX pabo-
YIX MeCT IIPUBEeT K YIIEPO[IHOI Hell-
TpanbHOCTH K 2050 1.5

— B Poccun [21] B memsax moctu-
JKEHUA YIJIEPOJHON HENTPATbHOCTU K
2060 r. Bemercst paboTa MO MOCTEIEH-
HOII flekapOoHusanumu 6e3 yijep6a ajs
9HepPreTU4ecKoil 6e30IIacHOCTH, pas-
BUTHUIO SJIEPHON 3SHEPreTUKMU, YBEJN-
YEHUIO JIECOIOIVIOLEHNS], CHIDKEHUIO
sHeproemkoctu BBII.

Bo3obHOB/IsIeMast 9HepreTuka He
IPOCTO CHIDKAeT YIVIEPOLHBIN  Crief]
crpan BPVIKC, Ho u cioco6ctByet dop-
MMPOBaHMIO 60JIee YCTOMYMBOI U CIIpa-
BeI/IBOJI TJIOOATIBHON 9HEPreTNIecKoil
CHCTeMBl. YKpeIUIsIs COTPYSHUYECTBO B
9TOM CTpATerM4ecKy BaKHOM CEKTOpe,
ctpanbl BPVIKC He TONbKO penaT cBon

@ EPuKC: BONPOCHI 3KONOrUM

BHYTpEHHIE SHEPreTUYEeCKIe VM 9KONIOTMYECKIUE 3a[adll, HO U Jie-
MOHCTPUPYIOT IIPUMEP YCIIEIIHOM MHOTOCTOPOHHEN MHTErpanumn
Ha OCHOBe OOLIVX Iiefleil YCTOMYMBOrO PasBUTHUSA. ITO COTPYSHNU-
YeCTBO, OCHOBAaHHOE Ha IHHOBAIVIAX Y COBMECTHBIX IHBECTULIVIAX,
CIIOCOOHO 3HAYMTENBHO YCKOPUTH ITIOOAIBHBI 9HEPreTNUecKuit
nepexop;, ¥ ykpenutb nosunyy BPVIKC xak BIuATENbHOrO UTpoKa
Ha MUPOBOIJI apeHe.

Bo3oOHOB/IsIeMast  9HepreTMKa CTAHOBUTCS —Ba>KHEMIINM
npaiieepoM uHTerpanyy crpad bBPVIKC. CoBmecTHBIE TPOrpaMMBbl
passutya BVIO u sHeproapeKTMBHOCTN YKPEIUIAIOT SKOHOMM-
YecKye CBS3Y U MePeBONAT OObeMHEHNe K YCTONYMBOMY POCTY.
OpHOBpEeMEHHBIV TPUPOCT MPOM3BOACTBA YMCTON SHEPIUN, CO3/Ia-
HIIe 3€JIeHBIX Pabounx MeCT U COOMIofeHe KITMMATHIeCKIX 00s1-
3arenbcTB popmupyiot mra BPVIKC obmyto mmardopmy ycroirdan-
BOTO Pa3BUTHA U yCUIMBAIOT X PO/Ib Ha MEKIYHAPOLHON apeHe.

VuTerpaunonHslii noteHuman BVO nposasiaerca yepes pAap
MexaHM3MoB. OffHUM 13 K/IIOYeBBIX SB/IAETCS CO3JaHMe OOIero
sHepreTmdeckoro mpocrpancrsa crpan BPVIKC, Bxmodaromero
COIVTaCOBAHNE CTaH/JapPTOB, TEXHNYECKIX PEITIAMEHTOB 1 IIOJXO/IOB
K YCTOMYMBOI 3HepreTNKe. HeMamoBayKHBIM IIarOM MOXKET CTaTh
¢dbopMupoBaHMe COBMECTHBIX MHBECTUIVOHHBIX MEXaHU3MOB,
HarpyuMep cosfaHue 3emeHoro sHeprerudeckoro ¢ouga BPUIKC,
HAIIPaB/ICHHOTO Ha (MHAHCHpPOBaHMe IIPOEKTOB B obmactu BVOD.
3HAYNTEIBHYIO PO/Ib UIPaeT U OOMEeH TeXHOIOTMAMM VI OIIBITOM:
Knrait MO>XeT BBICTYIIATh IIOCTABIIVMKOM OOOPYZOBAHNUS 1 TEXHO-
JIOTMYEeCKNX pelleHuit, VIHaua — mrardopMoit AjIs TeCTMPOBaHNUA
MacIITabHBIX ITporpamMm, bpasums — mpuMepoM yCTOMYMBOIL MH-
Terpanyy OMOSHEePreTHKY B arpapHyI0 S9KOHOMUKY. COBMeCTHbIE
Hay4HbIe LIEHTPbI, 00pa3oBaTe/IbHblE IIPOIPAMMBI, KOHCOPLILYMBI
110 BV Taxoke ciocoOHBI yCUINTD KOOPAVHALIMIO YCHUTINIL

Opnako peanusanus MHTErpaliMOHHOro noTeHnuana BMO
CTaJIKMBAETCA C PANOM BBI3OBOB. JTO, IPEXKTE BCETO, pa3INinA
B CTPYKTYpax SHEpPronoTpeb/IeHNs 1 MHCTUTYLMOHAIbHOI 6a3se,
HeXBaTKa yHUPUIMPOBAHHBIX CTPATEINil, @ TAKXKe OrpaHIYeH-
Hble TPAHCTPAHNYHBIE SHEPreTUYeCKIe COeAMHEHNUs, 0COOEHHO
IJIA Ma/bIX ¥ CPEIHUX IIPOEKTOB B CTpaHaX C MeHee Pa3BUTHIM
VHBECTULVIOHHBIM K/IVIMAaTOM.

Takum ob6pasom, skormormdeckass mosectka crpaH BPVIKC
OXBaTbIBAET IIMPOKMII CIIEKTP HAIPABJIEHMII, OT KAMMATUIEeCKON
HO/IMTYIKI JIO PecypcocOepeskeHIs, 1 OTpakaeT CTpeM/IeHNe STUX
CTpaH MHTETPUPOBATh 9KOIOTMYECKIE IIPUOPUTETDI B CTPATETHIO
HAIMOHA/IBHOTO U I7I006A/IBHOTO Pa3BUTYSL. YUUTHIBAS UX BIMSHIE
Ha MUPOBYIO SKOHOMIUKY U 9KOJIOTMIO, CTAOM/IBHOCTD 1 pe3y/IbTa-
TMBHOCTb IPMPOROOXPAaHHBIX IpeobpasoBanmii B BPVIKC 6yner
UMeTb BaKHOe 3HAueHMe I JOCTVDKEHMA Liefeil I7I00albHOTO
ycTOlYMBOrO passutus. B nemom BVD MoryT cTaTh BaKHENIINM
cBasyroumM 3BeHoM 1t BPVIKC, dpopmupys ycnosust st 6onee
YCTOIYMBOI, AMBepCUUIINPOBAHHON ¥ B3aVIMOBBITOJHON SHEp-
TeTVYECKOM apXUTeKTyphl. IIpyM Hammumm KoOpAMHALMOHHBIX
CTpaTeruit ¥ COBMECTHBIX YCUINIL [0 yCTpaHeHuIo 6apbepos BIID
CIIOCOOHBI TIPEBPATUTbCS HE TONLKO B MHCTPYMEHT SHepreTide-
CKOII TpaHCOpMALVN, HO U B IpaiiBep YCTONYMBON MHTETPaLiN
rocygapcts bPVIKC B ycmoBuAX r106anbHOTO SHEpPreTHYecKoro
nepexoya.
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Environmental aspects of sustainable development
in the BRICS countries

Abstract

Elvira R. Mamadaliyeva

Institute for Macroeconomic and Regional Studies

33, Khadra area, Tashkent, 100011, Republic of Uzbekistan
mamadaliyeva.elvira@gmail.com

The article explores the environmental aspects of sustainable development in the BRICS countries as the most
important participants in the global environmental dialogue. It analyzes the key environmental challenges facing
these countries, including environmental pollution, climate change, depletion of natural resources and shortage of
clean water. Particular attention is paid to the implementation of the Sustainable Development Goals, the transition
to a green economy, the use of renewable energy sources and the development of environmental policy. It notes
the active participation of countries in international agreements and programs aimed at reducing greenhouse
gas emissions, developing renewable energy and introducing green technologies. Special attention is paid to the
prospects for interstate cooperation, including technology exchange, investment in sustainable infrastructure and
coordination of climate policy. A conclusion is made about the need to integrate environmental protection priorities
into strategic planning and economic development of the countries of the association in order to achieve global

environmental sustainability.

Key words: sustainable development, ecology, climate change, pollution, greenhouse gases, renewable energy.
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Fig. 1. Main areas of cooperation between BRICS member countries. Data source: [19].
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Oxpana okpy»Kamwlei cpeabl 1 oOecriedeHre IKOTOTMIECKOI
0€30MacHOCTI: MBU/IN3AIMOHHBIE M HATIVIOHATbHBIE ACIIEKTHI

B.JM. Mynmusn

B cTatbe paccMaTpuBatoTCS Hay4Hble NOAXO0Ab! K PELIEHNIO COBPEMEHHbIX MPO6GIEM M0 OXPaHEe OKPYKaKoLLEn

npupoaHON cpepnbl

N 06ecnevyeHnto a3konoruyeckonm 6e30NaCHOCTY.

C no3wmumMin CMCTEMHOro nogxoga

MpOaHann3npoBaHbl 0CHOBHbIE BbI30BbI 11 YrPO3bl B CCHEPE IKONOrMYeckom 6e3onacHocTin. 0603Ha4eHbI NOPOroBbIe
3HaYeHUsI XapaKTepu3ywLLMe YPOBHM YCTOMYMBOrO Pas3BuUTUs. TpeanoXeHbl PeKOMeHAaUMu no 06ecneveHuio
9KOMOTNYECKOIl 6E30MACHOCTI KaK Ha HALMOHANbHOM, TaK 11 MeXAyHapOAHOM YPOBHE.

Kniouesble cnoBa: okpyxalollas cpefa, dKonoruyeckass 6e30MacHOCTb, BbI30BbI M Yrpo3bl, YCTONYNBOE

pas3BuUTHE.

Bce MbI cTanu cBupieTeNIAMU TOTO, YTO YeOBedecKas Iu-
BUM3ALMA TepeXMBaeT CUCTeMHbI Kpusuc. Ilepexxuser oHa
€ro WJIM HeT, BO MHOTOM 3aBUCKT ¥ OT Hallle}l C BAMIU KOHCTPYK-
TUBHOI nosunyn. IlosTomy rmaBHas sagada MexxayHapoiHOTO
¢dopyma 1o npobremMam 3KOTOTMYECKOTO PasBUTUA U COTPYRHN-
gectBa ctpaH BPVIKC+ coctout B TOM, 4TOOBI BHECTHU ACHOCTD
B pelleHNe BOSHUKIINX CUCTEMHBIX IPOTUBOPEYNII KaK BHYTPU
CaMoJi 4e/I0BeYeCKOI IIMBUNIN3ALNY, TAK Y MEXY IMBUIM3AIM-
eit u 6uocdepoir, a TakKe IPEIOKUTD ONTHMAIbHBIE Ty T UX
peleHns.

ITerporm¢ Ha nupamupe Xeorca rmacut: «/Iropu morn6-
HYT OT HeyMeHMsA II0JIb30BaTbCA CUJIAMMU IPUPOABI U OT He-
3HAHMA UCTMHHOTO MMpa». bBimskue 1o cMbICIy IpopoyYecTBa
cofiep)KaTcsA B MMPOBBIX PEIUTUAX U MUPAX LIYMEPCKOI KY/Ib-
TYpbI, B JPEeBHEVHAMIICKMX BeflaX ¥ B apTedaKTaX pasHBIX LU-
BUJIM3ALINIA.

[lmo6anbHble MpPOLECCH, IpPEACTABIAIINE pPealbHY0
YTpO3y 4YelloBe4eCcKOoil LMBUIN3ALMU U OKPY>Kalollell Ipupof-
HOII cpefie, YCKOPSAIOTCA OYeHb OBICTPO, TOTZjAa KaK CaMo 4ejo-
BEYECTBO CUJIbHO 3alla3/ibIBaeT C IPUHATIEM JIe/ICTBEHHBIX Mep
10 UX HeNTpanusauuy M MUHMMM3anyu. Takoe 3amasjbiBaHMe
CO3/]aJI0 HACTOJIbKO ONACHYI0 CUTYAllUIo, 4TO Y>Ke celfyac MUPY
yrpoXkaeT KaracTpoda ITaHeTApHOTO MaciuTaba.

CoracHO HayyHOMY IIPOTHO3Y KaK Ha JAHHBIA IEepUOJ,
BpeMeHM, TaK U Ha 0603pyumoe Oyayiiee, BaKHENIINMM Mera-
TPeHJaMI TJI06ATbHOI MOMNTUKNA OCTAIOTCA IPOOIEMbI BOIHBI
U MUpa, a Takxke (GOpMMUPOBaHME HOBOTO MMPOBOTO IIOPsAZKA.
Ho B TpoiiKy caMbIX aKTya/IbHBIX MEIaTPEHJ0B MUPOBOII ITO/IN-
TYKM BOILEJT METaTPeH/, CBA3aHHBII C IpolieccaMy cOepexxeHs
IPUPOTHOI CpeJibl, SKOOTMYECKON 6e30IIacCHOCTI ¥ K/IMMAaTH-
YEeCKO yCTOMYMBOCTH.

VIMEHHO 3TM TpM OCHOBHBIX B3aMMOCBA3aHHBIX U B3al-
MO3aBVICHMMBIX MEXJy co00Il MeraTpeH/a, a TakKe CBA3aHHBIE

MYHTUAH

Banepui ViBaHoBuy
npodeccop, 4.9.H.,
VIHCTUTYT nccnegoBanuii
1 3KcnepTu3bl BAb

C HMMM BOEHHO-IIOTUTUYECKME, 3KO-
HOMMYECKMe, TyMaHUTAapHbIE, WUJE0JI0-
TMYecKue, KylIbTypHble M MH(pOpMa-
IIMIOHHO-TICUXOJIOTUYECKMEe  IPOIeCCh
06pa3oBay OYeHb CTIOXKHYI0 IpobIeMy
0061IIeMIPOBOTO 3HAYEHMI.

CyTb mpo6/eMbl COCTOUT B BO3-
HUKIIEM NPOTUBOPEYMM MEXJY MHTe-
pecamu cTpaH MOHOLIEHTPUYHOTO MUpa
U MHTepecaMM CTPaH, BHICTYIAIOLINX 32
nonuueHTpuyHblit Mup. Hapacranue
HaIPs)KEHHOCTH IIOKa ellie He pellleH-
HBIX I7100a/IbHBIX IIPOTUBOPEYMit OyaeT
IPOUCXOAMUTD IO IMHUM KayeCTBEHHBIX
TpaHCHOPMALMOHHBIX ~ ITpeoOpa3oBa-
HUJ, CBA3aHHBIX C [I€PEXOJIOM OT TEKY-
II€To 3Talla MUPOBOTO Pa3BUTHA K HO-
BOMY 3TaIly, OT OJJHOI 3TI0XU K APYToii,
OT HapacTamwlleil SHTPOIUN K HOBOMY
MIPOBOMY IOPAJKY.

Ho camoe rnaBHOe mpoTuMBOpe-
41ie, KOTOPOE BBIIJIO Ha IIJTAHETaPHBII
YPOBEHb, — 3TO NPOTUBOpEYNE MEXKIY
4eloBeYecKoil LMBUIM3ALMEN, KOTO-
pas y>xe HaxoauTcA B pase CCTEMHOTO
Kpusuca, u buocdepoit 3emmu, Mexay
HoTpeb/IeHneM 1 61I0eMKOCTbIO IITaHe-
oI (puc. I).

B ycnoBmAx HapacTaHms mpo-
1IeCCOB HEOIPE/Ie/ICHHOCTH, HEYCTO-
YMBOCTY U Xaoca NMob60e ToCyfapcTBO
U COI03bl TOCYJAPCTB B IIEPBYIO OuYe-
penb OYAyT NPMHUMATb HEOT/IOXHbIE
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Puc. 1. Buonozuueckue 803moxcHocmu 3emau u nompe6ﬁocmu yesnosevecmasa.

MepblI 10 pean3aluy MOMUTUKY, obec-
neyyBammell (GopMMpOBaHME COOT-
BETCTBYIOILEl HUIIM M 3aHATHUE OIpe-
[IETICHHOTO YPOBHA B MepapXn4ecKoi
cHcTeMe HOBOTO Mupomnopsaka. Taxxe
HeoOXO[VIMO Y4YeCTb, 4TO B IIpoljecce
yCKOpeHMs IT00aNbHBIX TpaHCOpMa-
I[MOHHBIX TPe0Opa3oBaHMIl MIPOU30Ii-
IeT HOBOE pacIpefe/ieHNe CUJI, pecyp-
COB, IPYOPUTETOB, U3MEHEHVEe pOJIel,
HOsIB/IEHME HOBBIX TexHonmoruit. Kpome
TOTO, IIPOTHO3MPYETCsA, YTO CaM Iepe-
XOIHOII Iepuoy, CTaHeT 6O0/Ne3HEHHbIM
u OypeT XapaKTepu3oBaTbCs HapacTa-
HYEM KpU3JCOB, BOEHHBIX KOH(IMK-
TOB, TEXHOT'€HHBIX J IIPMPOJIHBIX KaTa-
cTpod.

TouHo onpeneMTh AaTy 3aBeplie-
HYS TIEPeXOffHOTO IepMofa K HOBOMY
MMIPOBOMY IOPSAJAKY U HOBOW MMPO-
XO3AVICTBEHHON MOJENN YCTOWYMBOIO
pasBUTUA NPOOIEMATUYHO, TaK Kak
KpyIHOMAacIITabHble TpaHcopMannm
MIPOBOTO Pa3BUTHA IO CBOET IPUPOZe
ABJIAIOTCA CJIOKHBIMYM M TPYLHO IPO-
THO3MPYeMBbIMU IIPOLiecCaMy, KOTOpbIe
OJTHOMOMEHTHO ITPOVICXOAUTD HE MOTYT.
[ToaTOMy OYeHb BaXKHO /I ICCTIEfIOBA-
Teleil IIPaBUIbHO OIIPENeINThCA KaK C
XapaKTepUCTUKAaMM IPOCTPAHCTBEHHO-
rO pasBUTHUA, TaK U C BpEMEHHBIMH I1a-
pameTpamiL.

Takum 06pasoMm, HeOOXOAMMOCTD
IPaBIWIBHOTO U CBOEBPEMEHHOTO pe-
IIEHNsA BOIPOCOB CUCTEMHON CIIOX-
HOCTM OOOCHOBBIBAeTCA HE TONBKO UX
aKTYaJIbHOCTBIO, HO U IIPeXJie BCEro
UX SKU3HEHHO! HeOOXOIVMMOCTDBIO I
TOrO, 4TOOBI BBDKUTH U 00ECIeYUThb
CBOE CyIIeCTBOBAHIe.
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OrpoMHy10 OIACHOCTb /ISl 4e/TO0BeYeCKON LVBUNINM3ALNNI
IPEACTAaB/IAT He TOMbKO IVIOOATbHBIE YIPO3bl, CBA3AHHBIE C
9KOJIOTMeN M KIMMATUYeCKMMM M3MEHEHMAMM, HO U aHTPOIIO-
JIOTMYeCKMIT KPU3VC YelIOBeYeCTBa, BUPTyanu3anys o0IecTBa,
IICUXO/IOTNYECKOe 3arpsA3HeHNe TyXOBHO-HPABCTBEHHON Cepbl
qesloBeKa I Jip.

OcTaHOBMMCA KPaTKO Ha OCHOBHBIX BbI30BaX 1 YTPO3ax ye-
JI0B€YeCKOJ LMBUIN3ALVM B YCIOBUAX CIIOXKHOCTH, Heollpefie-
JIEHHOCTU ¥ HEYCTONYMBOCTH.

OrpoMHBIM paspyLINTeNbHbIM BbI3OBOM JIJIs1 Y€JIOBEYeCTBA
ABNIAETCS CUCTEMHBINI aHTPOIOIOTUYECKNIT KPU3UC, KOTOPDII
IPO3UT pacye/loOBeYMBaHNEM €CTeCTBEHHON IpUpPOAbI YelloBe-
Ka, MMPOBO33PEHMA ¥ CO3HAHUA €0 JYXOBHO-HPaBCTBEHHOI
OCHOBBI, 2 TaKXXe MAacCOBOTO PACIPOCTPAHEHMA TEXHOTEHHOI
9KCIIAHCUY Ha TyMaHUTapHYI0 cdepy. Mbl OTOIBUHYIN HA BTO-
POCTeIeHHBII IIJIaH [JyXOBHBIJ MMP 4el0BeKa, YTO 3aIlyCTUIIO
nporecc OOHYIeHNs eCTeCTBEHHO IPUPOAbI YeJIoBeKa M €ro
IYXOBHO-HPABCTBEHHOr0 MMpa. VI 3Ty HuINy 3amnonHuIm aro-
LIEHTPU3M U IMapasUTU3M, KOTOpPble CTAHOBATCA TaKOV 4epToi
HOCTUH/IYCTPMAIbHON ITI06aNMM3anym, Kak IPUBMIETVPOBAH-
HOCTb. ToO, 4YTO MBI CYMTaeM IIPOTPeccoM, CO3fiaBas OOIIeCTBO
KMOEPHeTVKY, ONTUMU3ALNK, pobdoTmsanuy, undpoBmUsanny,
MCKYCCTBEHHOTO MHTEJIIEKTA, B IJIaHEe IMBUIM3ALIOHHOI 3BO-
JIIOLIMY Ye/IoBeYecTBa porpeccoM He sBiAeTcsa. Haobopor, atu
IIPOLIECCHI pa3pyLIAIOT eCTeCTBEHHbIE CBA3M Ye/IoBeKa ¢ bmocde-
POJI ITaHe THI 3eMJLS, JINIIAIOT 001eCTBO TAPMOHMY C IPUPOZOIL,
BEJYT 4e/I0BEYECTBO 10 TYNMKOBOMY ITyTU PasBUTHUA, BCe 6OIb-
1Ie st ero oT GOpMUPOBAHMS €CTECTBEHHOTO 001ecTBa Ha
OCHOBE METAaIICUXOJIOTMYeCKMX TeXHojoruit. PesynpraroM rio-
Oanusanym ABIAETCA POCT IPOTUBOPEUMIl KaK BHYTPY OTHE/Ib-
HBIX HallMii, CTPaH, TaK M 1ie/bIX [UBUIM3ALNIL, YTO B KOHEYHOM
YITOTe IPYBE/IO K MPOTMBOPEYNIO IVITAHETAPHOTO MacliTaba Me-
K]y YelioBeuecTBOM 1 6mocdepoit 3emin.

Kpome Toro, npoucxopsmye TpaHcOpMaIMOHHBIE IIPO-
IIeCChI COBPEMEHHOCT XapaKTepU3yeTcsi POCTOM KOH(IMKTHO-
CTU ¥l KOHPPOHTALMOHHOCTY B YC/IOBUAX OMOTOINYECKIX, SHEP-
reTMYeCKNX, KIMMATUYeCKUX, SKOJOTMYECKMX OTrpaHMYeHMIL.
V camoe rnmaBHOEe — MPOUCXOJUT MCYEpIIAHME YHUBEPCANIbHbIX
pecypcoB: YNCTOTO BO3[yXa, IMTbeBOIl BOAbI M 3KOTOTMYECKN
YJCTBIX IPOAYKTOB MIUTaHUA.
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Bce aT0 BMecTe fienaeT Halle Oymyliee erje MeHee IpeficKa-
3yeMBIM M OIIACHBIM, CYIIleCTBEHHO IOBBIIIAsA YPOBEHDb CTPECCO-
BOJI Harpyskm Ha oO1iecTBo. Beb MIpoBoe cOOOIIECTBO TOKaA
elle He ONpPeNe/IMIOCh, B KaKOI MMEHHO CUCTeMe IT00aTbHbIX
KOODZAMHAT, Ha KaKOJ MUPOBO33PEHYECKON MJjeorioreMe 1 Jy-
XOBHO-HPABCTBEHHOI OCHOBe OyfieT CO31aBaThCsl HOBBII MYUPO-
BOJI HOPSAJOK, HOBasl CUCTeMa MEX/YHAPOAHON 6e30I1acCHOCTH
U HOBasg MOJeNb IVBUIM3ALVIOHHOTO U MUPOXO3AMCTBEHHOTO
pasBurtus. [IpaBuibHas KOMOMHATOPUKA MEXANUCIUIUINHAPHO-
r0, CICTEMHOTO, TPaHCOVCIUIUIMHAPHOTO, KOCMOIIJITAHETAPHOTO
MIOJXOJ0B VI HAYYHOT'O IIPOTHO3MPOBAHMA TIO3BOJIAET HaM IIPefi-
BUJIETb JVHAMUKY Pa3BUTHS COOBITIIL, IPOLECCOB U SIBICHNUII B
XXM3HM MUpa 1 607lee TOYHO OPUEHTUPOBATD JIEVICTBIUS BEAYIIIX
aKTOPOB Ha MMPOBOI apeHe C LIebI0 MUHMMM3ALNM HEraTuB-
HBIX ABJIEHNI M HEMTPaNu3aluy yrpos.

VIrHopupoBaHue MeX[yHapOLHOTO IpaBa M 3KOJOTMYe-
CKOTO VIMIIEPATVBA TOJIBKO YCYTyO/IAeT CHCTEMHBIN KPU3NUC de-
JIOBEYECKOV IVBUIN3ALMI U 3aTATMBAET BCIO LVBUIN3ALNIO B
TypOyneHTHYI0 BOpOoHKY. A.Jl. Ypcyn, aHamusupys: IpUYMHEL
KOTOpble IIPUBENN K INIOOATBHOMY aHTPOIIOIKOTIOTMYECKOMY
KPU3UCY, 3aMeTI, uTo: «Kpusyuc BO3SHMK Ha BceM 3eMHOM HIape,
B OJMH M TOT K€ VICTOPUYECKNUII [IEPIUOJ, I B STOM HeNb3st 00-
BUHATDH HU OTHO IIPaBUTEIbCTBO, KAKYIO-TO OT[IE/IbHYIO CTpaHy
WIM TPYIIITY CTpaH. B HacTosAIee BpeMA COLMATbHO-3KONMOTMYe-
CKas CUTyalVs Ha IUIaHeTe IIPOMIO/DKAET YXYAIIAThCH, IPUO/IN-
XKasACh K KPUTUUECKOMY U JjaXKe KPUSUCHO-KaTaCTPOPUIECKOMY
YPOBHIO».

Poccyun He0OXOAVMO MPEA/IOKATh MUPOBOMY COOOIIECTBY
HOBYIO IMBIIN3aLVIOHHYIO ITApaJUTMYy.

B ycnoBmAX KanmTanucT4ecKo CUCTEMBI, UEO0TOTUI PO-
cTa MoTpebIeHNst U OTCYTCTBUSA HOOC(HEPHOrO MBIIIIEHUS CO-
BpeMeHHbIe TTOKOJIEHMS], TI0 CYTH, )XMBYT B3alIMBbI 3a CYeT OYAy-
LIUX TTOKOJIEHUIA.

«Bypymaa Teopus ycTOMYMBOTO pa3BUTHUA [O/DKHA OKa-
3aTbCA TOpas3fo IIMpe M CHUCTEMHee, YeM 3TO IpPeNCTaBIIAeT
OOJIBIIMHCTBO YYEHBIX, KOTOpbIe 3aHUMAIOTCS «YCTONYMBOI»
Ipo6/IeMaTIKOT».

Kak yreepxparot VI.B. Vinbun n A JI. Ypcyn, «ycToitunBas
MOJie/Ib Pa3BUTHS LMBUIM3ALNN HEM30EXHO MOTpebyeT Haib-
HEJIIIer0 pacIIVpeHNs IIPOCTPAHCTBEHHO CQepbl AeATeNb-
HOCTH 4e/I0BEYeCTBa, BKJIIOYAs 3aBeplleHye Iporecca rmoba-
JU3alMM ¥ OCBOEHME BHE3EMHBIX NPOoCTpaHCTB. Kocmmyeckasn
IeATEeNbHOCTD JO/DKHA Oy/leT IOYMHATHCA 9KOTOTMYECKIM M-
neparuBaM. TONbKO B 3TOM CIy4ae BO3MOXKHO COXpaHeHnme 6110-
cdepsl, Impeanonarawlee CymecTBeHHOe (I0YTH Ha MOPANOK)
yMeHbIIIeHe aHTPOIIOTEHHOTO JaBjeHus Ha 6uocdepy, 4T0OBI
COOTBETCTBOBATD €€ 9KOTOTMYECKOI eMKOCTI.

CrmoxxHOI mpo6/1eMoii, OKa3bIBAIOIIell HEeraTMBHOE BO3-
HeiiCTBME HA MAaCCOBOE CO3HaHIeE JIIOJEN, ABIAETCA U «BUPTYya-
nm3anysi» 00IIeCTBa, KOrja BMECTO OTOOPasKeHNUs peaTbHOCTH
Mbl mony4aeM ee cumynAanuo. PopMmupyercsa ompeneneHHas
KapTMHaA MIpa, KOTOpass He COOTBETCTBYET peaJbHOMY MUPY
U HUYEeM — HM NPSIMBIMY, HU OOPAaTHBIMU CBSA3SIMM — C HUM He
CBsA3aHa. JTO CBOETO pojia MUPaXK, B KOTOPOM OTCYTCTBYET pe-

albHAasg CHUCTeMa IIPOCTPAHCTBEHHO-
BPEMEHHBIX KOOP/IVHAT, ¥ Ye/IOBEKY He-
BO3MO>KHO OCO3HATb €CTeCTBEHHOI X0
COOBITUII 1 TIPOLIECCOB.

OcBoeHMe NPOCTPaHCTBEHHO-pe-
CYPCHOTO HOTEHI[Masa IIAaHeThl, IpaK-
THYECKOe JCYepIaHye OIpefle/IeHHbIX
BUOB €CTECTBEHHBIX IIPUPOAHBIX pe-
CYPCOB HACTONBKO W3MEHWIN CpPefy
NPOXMBAHUA YelTOBEKa, YTO SKOIOIM-
Jeckmit gucHananc Oyger KpaitHe Tpya-
HO YCTPAaHUTb. JTO TAKXe Pe3y/IbTaT
CHCTEMHO-KOMIUIEKCHOTO ~ OCO3HAHIMS
IPOMCXOISAIINX TIPOLIECCOB U ellje He-
JOCTATOYHO ITO3HAHHBIX HAMI 3aKOHO-
MEPHOCTEN B3aVMOJECTBUA IPUPOJbI
u obmecrBa. [ToaTOMy HY>XHBI HOBBIE
KOHIE€NTYya/IbHbIE I HAYYHbIE ITIOOXO/[bI,
9TOOBI 00ECTIeYNTh TAPMOHU3ALUIO CO-
CYIeCTBOBAHNA YeTIOBeKa C IPUPOJOIL.

Takum o6pasom, mpobemsr obec-
II€YeHNMA BBDKMBAHIA YE€IOBE€YECTBA B
3TOM HEYCTONYMBOM 1 OBICTPO MEHSIO-
mreMcAa Mupe ABIAITCA CaMbIMU JKU3-
HEeHHO BaKHbIMU. Ecim 4€710BEYECTBY
He YAaCTCs pellnThb pobeMbl obecre-
geHus CyLeCTBOBAaHNA, BbDKUBAHNA,
TO MOXKET CITyYMTbCS, YTO BCE OCTAIb-
Hble TIPO6IeMBI y>Ke HEKOMY OyzeT pe-
mrath. Bo BcAKOM crydae, 4enmoBek K
3TOMY yKe OyfeT He IpUYacTeH.

HPOI/ICXO,T.H/IT POCT aKTYya/IbHOCTUI
B3aMIMOCBA3M MEXIY U3MEHEHNEM KN -
mara u morofoit. Ocobblit MHTEpeC B
3TOM IUIaHe IIPeJCTaB/IAeT ITT00aTbHAsA
OL€HKa HayKI 00 M3MeHeHUN KIuMara.
Bemymme xnmmaTonorm mMmpa oTMmeda-
I0T, YTO KOHI[EHTPALMU YIJIEKICIOTO
rasa, MeTaHa ¥ 3aKJCHU a30Ta B aTMO-
chepe MOBBICWINCH JIO TITOOATBHBIX
MacIITaboB B pe3y/IbTare AeATeIbHOCTI
yenmoBeka. «C 1750 roma, n ceiyac, ga-
JIEKO IIPEBOCXOIOAT NOIIPOMBINIJIEHHbIE
3HA4Y€HVIA, ONpPENE/IEHHbIE II0 KE€pHaM
JIbJa, OXBAaTbIBAIOIIVIM MHOI'ME€ TbhICAYN
IeT».

OcBoenne NpUPOJHBIX peCypcoB
HE [NO/DKHO IIPEBbIIIATh IIOPOrOBbLIX
3HAYEeHUI €CTECTBEHHBIX IIpenenoB
6uoemMKocTy miaHeTsl. [TosToMy HoBas
MOJE/Ib MUPOXO3AVMICTBEHHON CHUCTEMBI
o6s13aHa IIpeAycMaTpUBaTh MEXaHU3M
BE[JCHNA XO3AVICTBEHHOI JeATE/IbHOCTIU
B IIpefieiax I1apaMeTpoB ObOecIiedeHus
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YCTOIYMBOCTY  eMKOCTH  6mocepsl.
9TO MO3BOMUT COXPAHUTb Ouocdepy u
ee 6nopasHoo6pasue. Ha puc. 2 mbI Bu-
UM, YTO CKOPOCTb yTpaThl 6MOpa3HO-
06pasusi, UCYE3HOBEHNsI BULOB, KOTO-
pble UTpalOT PyHAAMEHTATBHYIO POJb
B CTAaOWIM3ALNY U PeTY/ILMA TIPUPOJ-
HON cpeppl, yke B 10 pas mpeBbicuIn
IOITCTUMOE IIOPOTOBOE 3HAYCHIIE.

Ilo6anbHOE MOBBILIEHNE KOHIIEH-
TpaLUK YITIEKUCIOTO ra3a 00yCIOBIEHO
B OCHOBHOM JCIIO/Tb30BaHIEM MCKOTIae-
MBIX BIJJOB TOIIVZIMBA I USBMEHECHVMAMU B
3eMJIeTIO/Ib30BAHNI.

[no6anbHasi KOHIEHTpALUSA Ca-
MOTO B@)KHOTO AHTPOIIOTEHHOTO Iap-
HUKOBOTO Tasa (YIJIEKIC/IOTO0) B aTMO-
cdepe yBemmumtach ¢ 280 ppm’ B fo-
MHJYCTPUANbHYIO 910Xy 7o 400 ppm’® B
2020 romy (puc. 2). B 2015 rogy KoHIeH-
TpaluA YITIEKUCTIOTO ra3a B aTMocdepe
3HAYUTE/IbHO IIPEBBIIIAET €CTECTBEH-
HBIM AMama3oH 3a nocnegHue 650 Thic.
net (180-300 ppm), onpese/IeHHbIN O
KepHaM JIbia.

Me)KHpaBI/[TeT[bCTBeHHaH rpyn—
1a 9KCIIEPTOB 110 M3MEHEHUI0 KIMMaTa
IpUIUIa K BBIBOAY, 4TO: «IloTennenne
K/IMMaTUYeCKOIl CUCTEMbI — HEOCIIOPH-
MBIt (DAKT, YTO OUEBUHO 13 HAOTIOfe-
HUII 32 TIOBBILIEHVIEM I7I00a/IBHOM Cpefi-
HeJl TeMIIEpaTyphl BO3JyXa M OKEaHOB,

401,57

KoHueHTpauwaymekiciororasa s
atmocdepe, PPM, yactuy, Ha MWATMOH

35

CoKkpalleHue a3oTta B aTMmochepe 8
pesynstaTte AeATeNbHOCTU YeNOBEKa, MIH
TOHHB rof,

MpaHWLa NnaHeTsI

o BECTHHK Pl

BPUKC: BOMPOCbI IKOJIOTMK

IIMPOKO PACIPOCTPAHEHHDbIM TasHUEM CHeTa U JIbJa, [OBbIIIIe-
HIeM I7106a/IbHOTO CPEfJHero ypOBHs MOpsi». B KauecTBe Hokasa-
Te/IbCTBA TPYIIIIA IPUBOANUT (HAKThI HAOMIOLEHNIT MHOTOUNC/IEH-
HBIX JOJITOBPEMEHHBIX M3MEHEHNIT K/IMMaTa B MacuTabax KoH-
TVHEHTOB, PEIMOHOB U OKeaHOB. IIpuBeneHHbIe GaKTbl CBOEI
TOYHOCTBIO U IOCTOBEPHOCTBIO IIOATBEPXKAAIOT I3BMEHEHNS apK-
TIYECKOIl TeMIIePATYPHI JIb/ia, KOMIECTBA OCAKOB, COIEHOCTI
OKeaHa, BeTPOBBIX PEXIMOB, 3aCyXW, CHIbHBIX OCAJKOB, BOIH
TeIUIa, MHTEHCUBHOCTY TPOIMYIECKIX L{MIK/IOHOB.

Be3HpaBCTBeHHOe M HepalMOHA/IbHOE OCBOEHME IIPO-
CTPaHCTBEHHO-PECYPCHOTO MOTEHIMana IUIAHETHI IPUBENO K
TOMY, 9TO COLM/IbHO-9KOHOMITIECKOe PasBUTIE, KOTOPOMY MBI
aIUIOAMpyeM, Ha CaMOM Jiejie IIPOUCXOANT 3a CYET CYIIeCTBEeH-
HOTO COKpAIIleHNs TIPUPORHBIX PECypCOB, Aerpajialiiii 9KOJIO-
TMYECKOI CUCTEMBI U IOAPBIBA YCTONYMBOCTY OYydepHBIX 30H
6uocdepsl mraHeTsl. VIgeomorusa pocTa HOTpeO/IeHNs, TOTOHS
3a IpUOBUIBIO 1 M30BITOUHBIE TOTPEOHOCTI HACTONBKO CUIBHO
U3MEHWWIN CaMy CPefy IPO>KMBAHNS 4eI0BEKa, YTO 3Ta Cpefa U3
osica 6e30IacHOCTH Ye/I0BeKa MPEBPATI/IACh B YTPO3Y [/IS €T0
CyIeCTBOBaHNA. Bce 9T0 cTajo pe3ynbraToM HeOCTATOYHO I10-
3HAHHBIX HaMJ 3aKOHOMEPHOCTEIT B3aNMOIEIICTBIS IPUPODL 1
0011[eCTBa, 110 IPIYMHE TOTO, YTO HayKa OUYeHb CH/IbHO 3aIIa3/Ibl-
BaeT C OTBETaMM Ha BOIIPOCHI IO HeJTpaaM3anuy 106anbHbIX
BBI3OBOB I yTPO3 6€30IIaCHOCTI Ye/I0BEYeCKOI LIV BU/IN3ALINIL.

[TosToMy Ha HepBBI IUIAH BBIXOAAT HpoOIeMbl obecre-
YeHNs BBDKMBAHIS 4e/IOBEYeCTBA B 9TOM HEYCTOIYMBOM I ObI-
CTPO MEHSIIOLIEMCSI Mype. BoDKuBaHMe — 9TO IEPBBIT YPOBEHD
6e3omacHOCTH, 3TO 60pbOa 0OBEKTA HE30MACHOCTY — Y€TOBEKA,
001ecTBa, FOCYIapCTBa 3a XXM3HD, 3a [a/IbHeIlIIee CYILeCTBOBA-
HI€e IIPY PE3KOII IIepeMeHe YCIOBUII OKPY KaIollleil Cpejibl, KOIza
00beKT 6e30IaCHOCTY OKa3aJICs B CJIOKHOI WJIM yTPOXKaromlei
KVI3HVI CUTYALVIL.

283
2

275 276

3akuc/ieHWe oKeaHa, KoHueHTpauwa Ca2C03
B NOBEPXHOCTHLIX Bogax, ()

McToleHwe 030HOBOTO CN0f, KOHUEHTpaums
030Ha B cTpatocdepe, eguHuua obcoHa

121 100

10
(== |

YrpaTta buopazHoobpasud, ckopocTb
MCYE3HOBEHMWA BHAOE, YACNO BUAOE Ha
MMIMOH B rog,

E— CerogHALWHUI YpOBEHb

Puc. 2. Hapywenue 6ydepruvix cucmem 6uochepu. Ipanuupt naanemol — «npeden npourocmur. Memounuku dannoix: [4], [5].
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[TpoBeneHHBI aHAIN3 CPAaBHUTENBHBIX XapaKTePUCTHUK OC-
HOBHBIX LeHTpoB cunbl (P®, CIIIA, KHP, Mupgun, EC) no nuTe-
TPaJIbHOMY MH/VIKATOPY CHOCOOHOCTY K BEDKMBAHMIO IOKAa3bIBa-
eT, 4To TonbKO fiBe cTpanbl CHIA (70.3) u Poccus (69.2) Haxopst-

Tabnuya 1.

Csl B YIOB/IETBOPUTENBHOI 30HE, a KHP
(59.8), EC (58.9), Mumns (41.7) HaxomsT-
Cs1 TI0 JAHHOMY ITOKa3aTellio B HeyIOBJIe-
TBOPUTENIbHON 30He (mabs. 1).

CpaBHumeﬂthle XapakmepucmuKku OCHOBHbIX UEHMPO8 — CUJIbl cnocobHocmu K svidusanuio. Vcmounux

OaHHbIX: pacdemyl aémopa.

- Poccust E CLWA

@ Kutan

® Wnaus Q EC
A 4

Feorpacuueckue ycnosus 97,0 80,0 42,2 14,5 64,7
HaceneHnue 43,7 83,6 62,2 33:8 75,6
MpupoaHkle pecypchl 950 54,4 22,6 135 21,4
SKOHOMWUYECKMI NoTEHLMan 51,3 63,3 69,2 54,2 72
OBopoHUTENBHbIE CUMbI (0BbIYHbIE) 52,1 65,6 57,8 41,8 56,3
SAnepHblit NoTeHunan 100,0 90,0 54,0 40,5 52,8
RS, 66,7 83,7 73,9 614 72,4
HaumoHanbHasa mopanb 58,0 49,0 70,0 63,0 56,3
YpoBEHb CYacTbs 67,5 83,1 70,6 38,8 70,6
PeliTHr 6e3onacHbIX cTpaH 60,8 50,7 Tdsil SO (67121
ObLwas oueHka 69,2 703 59,8 41,7 58,9

- onTumarnbHas 30Ha - HeyaoBrneTBopuUTENbHasA 30Ha

- yooerneTBopuTternbHas 3oHa - onacHas 3oHa

B orHomenun Poccunm ocoboe 6ecIioKoiiCTBO BBI3BIBAIOT
IBa OYeHb yA3BMMBIX TI0Ka3aTesIsd, KOTOPble HaXOAATCA B HEYAO-
BJIETBOPUTEIbHON 30He. TO HacerneHme (43.7) M 9KOHOMUYIECKUIA
norenuuan (51.3). ITokasarenb HaceleHMS SBIAETCS CaMbIM
HV3KJM B O0IIeil OlleHKe, KOTopas 0Oyc/IoB/IeHa Mpex/e Bce-
ro geMorpaduyeckuM KpU3UCOM ¥ NPORO/DKAET MPUOIIDKATh-
Csl K TpaHHlle ONAcHOi 30HbL. OTHOCUTE/IBHO SKOHOMMIYECKOTO
MOTEeHLIMaa ClaeyeT OTMeTUTDb, UYTO M3-3a HU3KOTO KadecTBa
U 3 PEKTUBHOCTY CTPATETMYECKOTO YIIPABIEHMS CYIIECTBYeT
Pa3pbIB MeX/y 9KOHOMMYECKOI MOIIbIO 1 9KOHOMMYECKUM II0-
TeHIMaZIOM POCCUIICKOI 9KOHOMUKM. MBI CUMTaeM, YTO CaAMbIM
C/1abbIM 3BEHOM B CHCTEME S5KOHOMMIYECKO 6e30IMacHOCTI IB-
JIsIeTCSl MOHeTapHO-(pMHAHCOBAs MOACUCTEMA Y TTOJIUTUKA, IIPO-
BOAMMasl (PUHAHCOBO-9KOHOMUYECKVM OJIOKOM TOCYHapCTBa,
KOTOpas He MO3BOJIseT 9P PeKTUBHO U CBOEBPEeMEHHO obecrie-
YUTD peann3aliio MoTeHIasIa HallOHaIbHO 9KoHOMUKM Poc-
CUJ B YC/IOBUAX COBPEMEHHBIX BBI30BOB U YTPO3.

OKcTpanonAuusa coobITnit BoeHHo nctopun Poccun nop-
TBEp)K/IaeT, YTO OCHOBHBIMIU IpMYMHAMM Be[leH): IIPOTUB Hee
BOJIH OBUIM 9KCIIAHCKsI Ha ee TepPUTOPUIO, CTPeMIeHVe 3aBJIa-
IeTh ee pecypcamu 1 6orarctBamu. «COBpeMeHHOIT yIpo30it s
Poccun sBnsieTcs TO, 4TO TONBKO OHA OO/IajiaeT peasbHBIMU, a
He MHUMBIMM PecypcaMyl COBPeMEHHOTO MMpa, HeoOXOmVMbI-
MU 11 obecriedeHys] BBDKMBAHUSA U YCTONYMBOTO Pa3BUTHAL
Jpyrue cTpaHbl TaKMMM pecypcamy He 00/afjaloT, IO3TOMY Y
HUX OyZieT Bcerga co6/1asH Ha 9KCIIaHCUIO Tepputopun Poccym».

- KpUTKUYECKas 30Ha

9TOT BBIBOZ 0OBACHAETCA TEM, UTO IIO
3amacaM IpupopHbix pecypcos CIIA
(54.4) HaxopATCS B HEYLOBIETBOPU-
tenbHOI 30He. B CIIIA 60nbIIMHCTBO
TpaX/JaH XUBYT B HONI. Jucmpormop-
VA MEXJY KOMMYeCTBOM MEHEKHON
nmonnmaposoit Maccel B CHIA u komu-
4eCTBOM TOBApHOM MacChl B MUpe Ka-
TacTpopuyHa. ITO CUTHANIU3UPYET O
IpUOIVDKEHNY MUPOBOTO (PUHAHCOBO-
3KOHOMMYeCKoro kpmsuca. Ilo moxa-
3aTeNo0 NpUpPOfHbIe pecypchl Kurait ¢
onenkoin (22.6) n EC (21.4) Haxonsarca B
Hey/IOBIeTBOPUTENIbHOI 30He, a VIHua
(13.5) HaxXOAMUTCS B KPUTUYECKOIL 30HE
(mabn. 1). B aTux rocypmapcrBax 1 ro-
cymapcrBax EC cymecTByeT OrpoMHbIi
IepUIUT TIPUPOFHBIX PECypCoB, KOTO-
pble OBICTPO MICTOIAIOTCA U HE CMOTYT
HOKPBITh TIOTPEOHOCTU HM HaCeTeHMNs,
HIM SKoHOMMkM. Kpome Toro, skoHo-
muka EC yxxe TpeTnit rof; HaxofuTcs B
penieccun, a cam EC nepexuBaeTr ry-
OOKMII CUCTEeMHBIVI KPUSUC, YTO OBITIO
CIIPOBOLVIPOBAHO HA/IOXKEHMEM IIMK/IOB
TpeX KPU3MCOB: MHCTUTYI[MOHATBHOTO,
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JlyXOBHO-HPaBCTBEHHOTO 1 6€30IacHO-
ctu. Takum o6pasoM, 4TOOBI YeloBe-
YE€CTBY BBDKUTDH, CHa4dajia HeO6XO,E[I/IMO
NIPEeOJO/IETh CUCTEMHBIN LVIBUIN3ALN-
OHHBIN KPU3UC.

Pecypcm MOJXHO B34ATb TOJIBKO Y
TOTO, Y KOTO OHM eCTh. A 3T0 Poccma
(95), xoTopas mo 3amnacaM IPUPOJHBIX
pecypcoB 3aHMMAaeT IepBOe MeCTO B
MHUpE€ N HAXOJUTCA B ONTUMAJIbHON
3oHe. [Ipo6nema COCTOUT B TOM, 4YTO
3amaZ, MOXET B3ATb IPUPOJHBIE pe-
Cypchol B Poccnn IIyTeM 3aK/II0Y€HUA
B3aVIMOBBITOJHBIX TOProBO-3KOHOMM-
YeCKMX COTNallleHUIl Ha 5KBUBAJIEHT-
HOJI OCHOBe, 00ecIieunBalolleil paBeH-
crBo. Ho peanpHO Takoro obMeHa He
IIPOUCXOAUT ¥ He IPOU3ONMJET, ITOKA
CYIIEeCTBYeT MOHOLEHTPUYHAS MOJIENb
MIUPOYCTPONCTBA. 3amaji HMPOJODKUT
UCIIO/Ib30BATh HEOKOJIOHMA/IbHBIN Me-
XaHM3M JCIONb30BAHUSA PeCypcoB Cy-
BEPEHHDBIX TOCYNAapCTB C IIPUMEHEHNIEM
CUJIOBOV KOMIIOHEHTHI. PelreHue maH-
HOJI Tp06/1eMbl MBI BUAVM B KOHCOJM-
HaLVY FeOIOMUTUYECKOTO IOTeHIMaIa
crpad BPMKC+, koTopble BbICTYHAIOT
3a GopMuUpOBaHUs HOBOTO MUPOBOTO
MOpAJKa HAa OCHOBE HMOIMIIEHTPUYHO-
ro Mupa. 9T0 B CBOK OYepelb [JO/DKHO
obecIieunTb MMPHOE COCYIIECTBOBA-
HMA PasHBIX CTPAaH M LVBUIM3ALNIL,
a TaKKe MX YCTONYNBOE Pa3BUTHE Ha
OCHOBE HOBOIJ CIIPABEIINBOI MUPOXO-
3AVICTBEHHOI MOJIe/N.

o BECTHHK Pl

BPUKC: BOMPOCbI IKOJIOTMK

Taxxxe cuMraeM HeOOXORMMBIM IIpefoCTepedb CTPAHbI U
HApOJbI OT M/IIO3UI B OTHOIIEHNUY TOTO, YTO 31MTA 3anafia Mo-
XeT IIpeoOpasoBaThCs K JYUYIIeMy U BbIBEET YelI0OBEYECTBO Ha
peasibHyIo, @ He MHUMYIO TPAaeKTOPUIO YCTOIYMBOIO Pa3BUTHUA.
Taxkoit cienapmit MmanoBeposiTeH. IIpakTyKa NOgTBEPXKAALT, YTO
IIpeyIoKeHHasA 3alafoM MOJENb YCTONYMBOrO PasBUTHA IIPO-
IEeMOHCTPUPOBaAjIa CBOI HECOCTOoATeIbHOCTh. Hu opmHa ns 3a-
sIBJIEHHBIX Lieftelt K 2030 roxy BeimonHeHa He 6ymetr. Haobopor,
CUTyalUsl TONBKO YCYTyOnsieTcss BO BceX Tpex cdepax yCToii-
YYBOTO PAa3BUTHA — COLMAIbHON, 9KOHOMIYECKOI, 9KOIoTrmde-
CKOI1. Y4eHblIe COOOIIAIOT O TOM, YTO YPOBEHb ONIACHOCTH JOCTUT
IUIAaHEeTApPHOTO MaciuTaba, UMBUIN3ALMS HOBEleHa [0 CUCTEM-
HOTO KPM3MCa, YBEMNIMBAETCS PacCTIOeHNE MEeX/Y OOraTbIMU 1
OeHbIMY, 9KOIOIMYeCcKas HarpysKka CyLIeCTBEHHO IIPEeBBICHIA
[IOPOTOBbIe 3HAYEHNsI OCHOBHBIX OY(depHBIX 30H OMOEMKOCTU
mwraHeTsl. [loaToMy cyljecTByoommit MyTh — 3TO IYTh Jerpaja-
IUY, ¥ B KOHEYHOM MTOTe — KaTacTpodsl. HyxHo ngt gpyrum
KMI3HEHHBIM ITyTeM, IIyTeM 6e30IacCHOCTY U Pa3BUTHA.

Crparernmdeckue Lely M CUCTeMa IPUHIUIOB IO ¢op-
MIUPOBAHUIO MOMMULEHTPUYHOTO MIPA, PeaNbHbIIl MOTEHIMA
crpa BPMIKC+ un 41% ux o B MMPOBOI 5KOHOMUKE, KOTO-
pasi IPOJOJ/DKUT YBE/ININBATHCSA, CBU/IETE/IbCTBYIOT O TOM, YTO
OHU CIIOCOOHBI PELIUTD 9Ty CIOKHYIO IPOOIEMHYIO CUTYALIMIO.
B orHomennn pomm Poccum ciemyeT NMOmYEpPKHYTh, 4TO OHA
MOXXET Y4acTBOBAaTh B (OPMUPOBAHMUU HOBOI apPXUTEKTYPBbI
MUPOBOTO HOPsIfIKa He TOIbKO CBOMM IIOTEHIMaIoM Oe3ormac-
HOCTHY, IPOCTPAHCTBEHHBIM Pas3BUTHEM M 3alacaMy IIPUPOJ-
HBIX PeCYpPCOB, HO U IIPeXJie BCero TeM, YTO MOXKeT IIpeficTa-
BUTh HOBYIO IMapafiUTMy MUPOYCTpolicTBa. [l atoro Poccun
HEOOXOJMMO peann30BaTh CBOI LVMBMIN3ALVOHHYI0 MUCCUIO,
CYTb KOTOPOIl 3aK/II049AeTCs B COXpAaHEHNe YeJIOBEYeCKOil Iu-
BUIM3ALMN, OMOIOTMYECKOTO pPasHOOOpasusi, obecredeHnn
KOMIIIEKCHOJ 6€30I1aCHOCTY, MUPHOTO COCYI[eCTBOBAHUS U
TapMOHUYHOTO Pa3BUTHUsA Ye/I0BEYeCTBA U 610Cdepbl ITaHEeThI

(puc. 3).

CrpaTternyeckue HaLuMoHanbHble NPUOPUTETLI ]

BHelwHWA mup O6pas Poccumn

MpUHLMNBI, Hay4YHble MexgyHapogHbie CTpaTternyeckue Lienu
MupoBo3apeHue noaxofdsl, Lenu, ¢hakTopbl * HalyuoHanbHele
MuposocnpusTie cTpaTeruyeckuii * roBansHble PCHIARCTRO
CucTema CMbICTOB 3ambicen * pervoHanbHble . Sm-i.aprle‘
s ! » BrokoBble * rpynnoBble/ni4Hbie
CucTtema UeHHOCTEl METOAONOTUA, * 3KONorMYeckue

CTpaTeFMHECKMM nnaH

* CTpaHoEble

+ 3KONOrM4eckue * HoochepHble

vl

MpencTaBNeHUA 3NUTbI 0
HalWOHanbHbIX UHTEpecax
W UeHHOCTAX

HauvoHanbHble

NPYOPUTETHI

HauwnoHaneHbIE

TexHonoruu

&QQ@C‘\ Bocnpustnen
o Q,g\'z’ thopMynupoBaKme 3aaay

3MWTON CTPaHbI

HauyuoHanbHble
WHTEepechl
* COUMOKYNBTYPHbIE

Pecypcbl Hauuu
* aeMorpaduyeckue
* UHTENNeKTyanbHble

pecypesl, * UCTOpUYECcKUe * OYXOBHbIE
MHTEPECHI 1 * GUonorudeckue *K

MeXaHU3Mbl, pladh sl

CTpaTerndeckue MHCTPYMEHTBI * CoymanbHbie * NPUPOAHbIE

* 3KONOrHYEecKHe
» GesonacHocTu

* 3KOHOMUYECKHE

* MeXKgyHapogHble

* 3KOHOMWYeCK1e
* 3Konoru4yeckue
* BOEHHbIe

* nonuTH4eckue

Puc. 3. L[usumuau,uouﬂbte acnekmol IKon02uteckoti 6esonacHocmu: muccust Poccuu.
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BECTHHK P dH @ 5PUKC: BONPOCHI IKONOrUM

ITocne Toro, kak Poccusa pemut gaHHble 3afa4M U BOIIPO-
Cbl 6€30MaCHOCTY Ha HAI[MOHA/JIPHOM YPOBHE, OHA IepeiifeT K
Ipeo6pa3oBaHNUIO MPOLECCOB YCTONYMBOTO Pa3BUTUA Ha pe-
TMOHAIBHOM M I1o6anbHOM ypoBHe mo Bekropy: CHI, IIIOC,
BPUKC, Bonbias EBpasus, npeanoxxmnB MUPOBOMY cooOIie-
cTBy anpobuposanHoe B ctpanax BPVIKC HoBoe MupoBo33pe-
HIe, HOBYIO CHCTEMY LIEHHOCTEIl, CUCTeMY CMBIC/IOB M CHUCTe-
MY CTpaTerMyecKux Iiejiell, HOBYIO Mapagurmy obecredeHmus
COIIM0-9KOJIOT0-9KOHOMIYECKON 6e30MacHOCTY 1 MPUHIUIIN-
aJIbHO HOBYIO MOJe/lb YCTOIYMBOTO Pa3BUTUA. YPOBHU 6e3-
OTIACHOCTM HOBOJ MOJIeNM YCTOMYMBOroO pasputusA Poccum n
OCHOBHBIE XapaKTEePUCTUKM (a3 >KU3HEHHOTO IIyTH CHUCTEMBI
HAIL[MIOHA/IbHOI 9KOHOMMUKM IIPe/iCTAaB/IeHBbI B Aoy, 2.

MeTognonorua HOBOM MOJENM YCTOMYMBOTO Pa3BUTUA
HpefcTaB/sieT cOO0I OpraHNIecKoe efUHCTBO 0OLIeMUPOBO3-
3peHYeCKUX, OOIeHAYYHBIX 1 00ILIeMeTOZO0TOTNYeCKIX IPUH-
LAIIOB, a TaK)Ke CUHTE3 MEeXJUCHUIUIMHAPHOTO, CUCTEMHOTO,
TPAHCAUCHUIUIMHAPHOTO, KOCMOIUIAHETAPHOIO IIOAXOLOB I
HAY4YHOTO IIPOTHO3MPOBAHMA. DTO IO3BOJIsIET HAaM IIpefIBUJIEeTh
pasBUTIE COOBITHUII, MIPOLIECCOB U SIBJEHUIT B KU3HU MUpa U
0oJiee TOYHO OPUEHTUPOBATD [IEIICTBYUSA BEAYLIVX aKTOPOB Ha
MIPOBOII apeHe, ¢ Lje/IbI0 MUHMMM3ALNY HeTATVBHDIX SB/I€HNUII
U HeJTpanu3anyuy OmacHOCTeN.

Vicxops u3 o61uelt Teopuu CUCTEM, C/IeAyeT IIOMHUTD, YTO
1L1e/Ib CAMOCOXPAHEHN I 9KOHOMIYECKOI CHCTeMbI BTOPMYHA IO
OTHOIIEHNIO K L[e/IN CAMOCOXpaHeHmst 61ocdepsl.

B stom nmane T.A. AKuMOBa ClpaBeIInBO yKa3bIBaeT Ha
TO, YTO KpOMe LIeJIOTO Psifia OTPaHNYEHNI, ABJIIOUINXCS TIpe-
IeIOM I JaTIbHENIIer0 SKCTeHCUBHOTO PasBUTHUA (TeppUTO-
puaibHbIE, UCYEPIIAEMOCTD IIPUPOSHBIX PeCYypPCOB, 3KOIOTIYe-
CKasl yTpo3a U T.[I.), CYLIeCTBYIOT OTPaHIYEHNS «TeMIIOPaNTbHO-
IO XapaKTepa, CBsI3aHHbIE C IPOCTPAHCTBEHHBIMY IpefeslaMu,

OYeHb YaCTO CTaBsiIINe BpPeMEeHHOI!
¢buHAM PasBUTHUIO TEX WINM MHBIX IPO-
11eCCOB Ha 3eMJIe, B TOM YMCIIe U Cylle-
CTBOBAHIIO Ye/IoBedecTBa. «PpiHOUHOE
pacuimpenye», Ipexhe BCEro pocT
PBIHKOB ¥ Apyrue IapaMeTpbl 9KOHO-
MUYECKOTO POCTA, 3aBEPIIAIT CBOIO
9KCHAHCUIO B CY>KAIOLIeMCS ¥ B IPUH-
LIATIe OTPAaHNYEHHOM MUpe ITAHEThI».

IIpn mocTpoeHny HOBOM MOJENN
yCTOYMBOTO pasBUTHs Poccum TeMibr
pocta BBII 6e3yc/ioBHO Ba)KHBI, HO He
camu 1o cebe, a UX CTPYKTypa, Liefe-
yKasaHMe IO Hpupope ux GpopMmUpo-
BaHNA, Be/IMYNMHA HArPy3KM Ha OKpY-
JKAIOIYI0 IPUPOAHYI0 Cpefly Ha KaXK-
nymwo epuHULy npupocta BBII, a camoe
I7IaBHOE TO, KaK 00ecIe4nBaeTcs pocT
IIOJIE3HONI ~ MOIJHOCTM  COLMAJIbHO-
9KOJIOTO-3KOHOMMYECKON  CUCTEMBI,
KOTOpas OCYLIeCTB/IAETCA 3a CYeT IIO-
BoiureHus a¢dexruBHocTH. [Ipn atom
TEMIIBI TIOTPeO/IeHNsI He MOTYT IPEBBI-
IaTh TEMIIbI pOCTa IIOJIE3HON MOIIHO-
ctu. IlosToMy mpu ompepeneHun Io-
POTOBBIX 3HAYEHMII ¥ XapaKTePUCTUK
(a3 KN3HEHHOTO MyTH YCTONYMBOCTHU
CUCTEMBI KpoMe TeMIloB pocTa BBII
Ipe[IOKeHbl II0KAa3aTeIu IOJIe3HON
MOIIIHOCTI. DTO IIO3BOJIUT OL[€HMBATD
OVHAMMKY [UCCUIIATUBHBIX M QAHTHU-
OVMCCUIIATVBHBIX IIPOILIECCOB, @ TaKXe

XapaKkTeprUCTUKM

Tabnuya 2.
YposHu 6esonacrocmu Ho601 MoOenu ycmoliuueozo paseéumus Poccuu
dasbl XKUIHEHHOTO NYTU Temnbl pocta BBI Linknel,
cuUcTeMsI (nonesHast MowWHOCTh), % | roabl

YcTtonyusoe
pas3Butue

PasButne

PocT (MHTEHCUBHBIN)

CrarHauus,
BO3HWKHOBEHMWE
onacHocTH

<0-27

Cnag, HapacTaHne
OnacHOCTHU

0--5

[erpagauus, yrposa
pacnaga

-6 —-16

AHTULENnKn

Pacnap,

cMepTenbHas yrposa 17 =-30
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YCTonuMBbIN Temn pocTa MoMe3HOM MOLLHOCTH,
nofHas peanusauMs NoTeHuMana rocyaapcrea,
NopsiAoK, Aonronerme, ceoboda TBOpYecTBa

,El,oaepme K BNacTh, akTUBHaA >XU3Hb,
POCT Ka4yeCTBa XXU3HU, pa3BuUThe cpenbl XXU3HU

YnoeneTBopuTensHoe U BesonacHoe couvansHo-
9KOHOMWYECKOE pasBUTME, MonaepxaHue
HeobXOoAMMOro YpOBHS! XKW3HWU HaceneHust

3amenneHue TeMnoB POCTa, CHWXXeHne Ka4vecTtBa
ynpaeneHunsa, CbMHaHCOBO-SKOHOMW-IECKMI;I LLIOK,
KOH'bIOHKTyprII;I Kpusnc

Cnap MOLLHOCTH, CTPYKTYPHBIA KpUsuc, cnag,
YPOBHS XXU3HW, UCYEPNAHME TEXHOOTNYECKUX
BO3MOXHOCTEI U MoTeHUuMana pocta

CUCTEMHBIA (PMHAHCOBO-3KOHOMUYECKNIA U
coumvanbHbIA KPU3UC, PE3KUW cnaf YPOBHA U
KadecTBa »KU3HW, HeOooBepue K BnacTu

Pacnag cduHaHCOBO-3KOHOMWUYECKON CUCTEMBI,
HULLIETE, POCT CMEPTHOCTMU, Xaoc, pacnag
LIeNIOCTHOCTU, pa3pylleHne cpenbl XKU3HU
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OIIpefieNiATh COOTBETCTBME 3aTaHHBIX
mapameTpoB 3ddexTuBHOCTH CTpa-
TEIMYECKOTO praBHeHI/IH B 9aCTHN 110-
BBIIIICHVIA ypOBHH I Ka4yeCTBa JKU3HUN
Hace/IeHNs M KadecTBa OKpY Kalolleit
NIPUPOJHONM CPefbl B €JMHOM KOHTY-
pe 6e30macHOCTM Ha BXOfie U BBIXOJE
K701l (a3bl KM3HEHHOTO I[UK/IA CH-
creMbl (mabn. 1).

Kpome Toro, 3ajaHHBIE IapaMe-
TPbl HOBOJM MOJENMN YCTOMYUBOTO pas-
BUTHS JO/DKHBI pa3pabaThIBaTbCs Ha
OCHOBE eCTeCTBEHHBIX 3aKOHOB MeTa-
6onmmM3Ma, roMeocTasa 1 Hoobuoreole-
HO3a, YTO IO3BOINUT 00ECIeYnTh KNU3-
HECIIOCOOHOCTh U LIeJIOCTHOCTh OMO-
JIOTUYECKNX N d)msmqecxmx €CTECTBCH-
HbIX CUCTEM, U3MEHUTD TPAEKTOPUIO
9KOJIOTMYECKOTO Cjiefla ¥ COXpaHeHue
6mocdepsl TIaHETHI.

[TosToMy pmaHHyIO IpobIeMy
HeoOXOAMMO pemaTb Ha (pyHHZaMeH-
TAa/IbHOM, CHUCTEMHOM yposHe. " mno-
MOYb HaM B 3TOM MOXKET POCCHUIICKasA
Haquaﬂ IIKOJIa TAaKMX BBIJAKIINXCA
yuenbix Kak B.B. loxy4aes, H.®. ®e-
nopos, A.Il. ®egoros, K.9. lInonkos-
ckuit, B.JM. Bepnagckuii, A.JI. Ymxes-

JIureparypa

1. T.A. Axumosa

BPUKC: BonPochl akonoruy @ BECTHAK PO@H

ckuit, C.A. Ilogonnuckuii, B.C. Conosbes, II.A. ®nopencknii,
P.O. baptunn, H.A. beppasaes, b.E. bonpmakos, JI.M. I'ymunes,
B.M. Imymxos, ILI. Kysueros u gp. [Ins paspaboTku Mopenn
YCTOMYMBOTO Pa3BUTUA MBI NIpefIaraeM MCIOIb30BaTh CUCTe-
My IIpOCTpaHCTBeHHO-BpeMeHHbIX BemmumH (P.O. bapruan
n ILI. Kysuenosa). IToaToMy MaTpuily mpoCTpaHCTBEHHOTO
pasButua Poccum mpepmaraercs mpepctaButh B LT-cucteme,
KOTOpas ABIAETCA OIPEeJeIeHHON CUCTEMONM KOOPAMHAT, CY-
IIeCTBYIOIIE)l B peaTbHOM MMpe, KaK pe3ynbTaT B3aMMOZEi-
CTBUA BpeMeHN 1 mpocTpaHcTBa. «LT-cucrema, B KoTOpOII
Ka4eCTBO — 3TO NIPOCTPAHCTBEHHO-BPEMEHHAA Pa3MEPHOCTD I
eIVHNIIA U3MEPEHNA, a KOIMYECTBO — 3TO YMCIEHHOE 3HAaYeHNE
BE/INYVHBI. 3aKOHBI 9TOJ CUCTEMBI MOTYT CITY>XXUTb (PyHIaMeH-
TAJIHOII OCHOBOJI 06ecIiedeHN A Hal[MIOHA/IbHON 0€30I1aCHOCTH
U YCTOYMBOro pa3ButuA Poccunm».

ITo Hamemy y6exxaennio, K HaygHo KoHuenyy P.O. bap-
tuHy, [1.T Ky3nenosa, b.E. Bonpirakosa Heo6xonnmo f06aBUTH
KOHIENIMIO OMOLIEHTPU3MA, YTO IO3BONMUT ITIyOXKe MO3HATDH
IIpUPOAY KU3HM U cO3HaHMA. Bemymue Mupossie ydeHble Po-
6epr Jlann u actpoHoM Bo6 Bepman mpepmaraior BBIATH 3a
PaMKI 3aMlaJHON HayKM U IOCMOTPETh Ha MUP C TOYKU 3PEHUA
6uorentpusma. COrIaCHO 9TOMY HOBOMY IOJXOAY «KWU3Hb U
CO3HaHIe — IVIaBHbIe, PYH/IAMEHTAIbHbIe OCHOBBI HAIIIETO I10-
HUMaHUA BcemeHHOI, a He 3aIlmo3janblii M He3HAYUTETbHBIN
pe3yabTaT 0e3)KM3HEHHBbIX (U3MYECKNX IIPOLECCOB B TeUeHNUE
MWUIINAPAOB 1eT». VI y>)Ke Ha OCHOBe CMHEpPIMM 3TUX HayIHBIX
KOHLIENINI U IPVHINUIIOB HOOC(hepbl (GOPMUPOBATH HOBYIO
napagurMy 6e30macHOCTY U YCTONYMBOTO Pa3BUTHA.

7. M.U. Kpomos, B.YM. Mynmusan
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O 6aHKPOTCTBE BCEMUPHOI AUIUTIOMATHY B IIE/IAX YCTONYMBOTO
passutus / Vicropudeckuit acniekt / Hayuno-nonynapoil
HCYpHAT. DKON02USL U HU3HD.

AL Ypcyn
Cmpamezuueckue npuopumemnt, 2014, 1, c. 31-40.

Vismenenue kmumata-2007: HayuHO-uU3MYeCcKas OCHOBA.

MeXnpaBUTeIbCTBEHHAs TPYIINA 110 M3MEHEHNUIO KIuMaTa, 2007.

A. Axaes
DeHOMEHONI02UUECKAS MEOPUST POCMA HACENeHUS 3eMu
npogeccopa C.II. Kanuypr. MI'Y um. M.B. JlomoHoCOBa.
VIHCTUTYT MaTeMaTUYeCKIX NCCTIeOBAHMIT CTIOXKHBIX CHCTEM.
@akynbTeT I7106aMbHBIX HpolieccoB. Mockpa-2025.

B.I1. Menvnuxos, /I1.B. Koncmanmunosckas, ILII. Kysueyos,
B.A. Ilonauenxo, I.Il. Illu6anos
IInanemapnas 6esonacHocmo uenosewecmsa. Hayunoe
MoHorpadudeckoe usnanve. Hayun. pen. IIpod. MenpHukos
B.II.-M.: OOO» «bYKWM BE[IM», 2014.

J1.3. Cnyuxuii, M.JI. Kpomos, B.JI. Mynmusan
Poccust u espasuiickas unmezpayus 6 MHO20NONAPHOM MUpe:
monorpadu/J1.9. Crynxmit, M. Kporos, BJI. MynTusn. -
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Environmental protection and ensuring ecological safety:

civilizational paradigm

Valeriy 1. Muntiyan
Professor, VEB Institute

31 Novinsky Boulevard, Moscow, 123242. Russia

Abstract

muntiyanv@gmail.com

The article examines scientific approaches to solving modern problems of environmental protection and
ensuring environmental safety. The main challenges and threats in the field of environmental safety are analyzed from
the standpoint of a systems approach. The threshold values characterizing the levels of sustainable development
are designated. Recommendations for ensuring environmental safety at boththe national and international levels

are proposed.

Keywords: environment, environmental safety, challenges and threats, sustainable development.
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Fig. 1. Earth’s biological capabilities and human needs.
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Fig. 2. Disruption of biosphere buffer systems. Data sources: [4], [5].
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Fig. 3. Civilization aspects of environmental safety: the mission of Russia.

Table 1.
Comparative characteristics of the main centers of power — survival capacity. Data source: author’s calculations

o Russia #= sa @China “® India @EC
— w

Gceographiceral condition 97,0 80,0 42,2 14,5 64,7
Population 437 83,6 62,2 3318 75,6
Natural resources 95,0 54,4 22,6 13,5 21,4
Economic capacity Sihs 63,3 69,2 BN 57,2
Military forces (normaal) 100,0 80,0 54,0 40,5 52,8
Nuclear potential 887 83,7 73,9 61,4 72,4
Giobal competitiveneess 66,7 83,7 73,9 61,4 724
National morals 58,0 49,0 70,0 63,0 56,3
Power status 67,5 83,1 708 388 70,6
Safety rating of countries 60,8 50,7 751 55,7 Gill.3
Average indctator 69,2 70,3 59,8 417 58,9

Opumizmizone Sautsfactory Dangerous . Critical

Satisfactory Dangerous
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Table 2.
The security levels of Russia’s new sustainable development model
Phases of the GDP growth rates Cycles, Characteristics
systern’s lifepath (useful power). % years

Sustainable rate of useful power
growth, complete realization
of the potential state

Sustainable
development

Trust in power, active life, quality of
Development ; life growth, prolongation of the
environment

i
@
o)
=)}

2
=

<

Stagnation Slowing down growth rates,
arising of danger s0-27 4-7 management quality ryreduction,
financial-economic shock
T‘g Decline, Power dectine, structural cl.crisis,
=8 danger build-up 0~-5 3-5 living standards decline, living
= standards decline and growthp relay
(= : ‘ b St A N e e
= Degradation Systemic financial-economic and
i et HiSiEE =bi==1b 34 sacial crisis, sharp decline in livinng
: standards and life environment delay
gration
Financiarl-economic system disintegra-
Disintegration, tipn, poverty, death rate growth,
mortal threat =il =0 2-3 chaos, integrity destruction, life
erivironment destruction
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IKonornyeckoe 6marononyyue HaceneHu
B cTrpa"Hax bPVIKC-9

C.H. Haiioden, IO.B. Kpusooyb6osa

Hanuyue BO3poCLUEii CoLMabHO-3KOHOMNYECKOI AMdEPeHLMaLm no CroXnBLINMCS YCIIOBUAM XUSHU U
YPOBHIO 3KOJIOrM4eCcKoil 6830MacHOCTN HaceseHns B Kaxaon n3 ctpaH bPVKC-9 akTyanusupyert cpaBHUTENbHbIN
MOHWTOPUHT  HALMOHANbHBIX 3KOMOMMYECKUX XapakTepUCTUK C  YY4ETOM CYLLECTBYIOLUX MEXTYHAPOLHbIX
CTaHLApPTOB M HOPMATMBOB. B cTatbe aHanuaupyetcs AWHAMUKA WHLMKATOPOB, OTPXAIOLMX 3KOMOrUYecKoe
612arornony4ume HacesieHus 1 crneumguky counanbHo-9KOHOMUYECKOro pasBuTUs CTPaH, BXOASALLMX B 00beANHEHNE
ctpaH bPIKC-9. MokazaHo, 4T0 Ha hOHE COXpaHeHs BbICOKOr0 YPOBHA PA3NNYMIA MeXY CTPaHaMU Mo KH04eBbIM
WHANKATOPaM 3KOJSIOrMYecKoro 651aronony4ms HacesneHus Habnto04aeTcs Ux NO3UTUBHAA LUMHAMKKA, HO OCTaKOTCA
npo6sieMbl BPeHOro 3KONOrn4eckoro Bo3aencTens. O60CHOBAHO, YTO KaXaoih U3 cTpaH B coctaBe bPUKC-9
HE0OXOAMMO PACLUMPATbL KOMMMIEKC Mep, HanpaBNeHHbIX Ha COKPALLEHWEe 3KOSI0rM4ecKkn-He6naronpuaTHOro

BO3JENCTBMA 1 YNYyYLLEHNE 3KOSTOrMYECKNX XapakTepUCTUK XU3HU HACETIEHMS.
KnioueBble cnoBa: 3KofOrM4eckue ycnosus, 6naronofiydme, KavyectBo W3HWM HaceneHns, BPUKC,
9KONOTMYEeCKIMe noKasatenu, NprpogHO-3KOI0rN4ecKIne pecypesl.

IIpucoenuuenne B 2024 1. K MeX-
rOCyIapCTBEHHOMY 00 beITHEHNIO
BPUKC (bpaswmuu, Poccun, Mugun n
Kwuras ¢ 2006 r. n FOxxHO- AdprkaHcKoit
Pecniy6rmuku (FOAP) ¢ 2011 1.), ueTbIpex
HOBBIX CTpaH-y4acTHNI — O6beHe -
HbIX Apabckux Omupatos (OAD), Vpa-
Ha, Ernnra u O¢uonun, cnocobcTBoBa-
JI0 YBEIMYEHMIO CTEIeHNM pa3HooOpa-
31 BHYTpU OOBEIVIHEHNA 10 YPOBHIO
COIIMATbHO-9KOHOMUYECKOTO Pa3BUTHA
[1], BK/IIOYast XapaKTepUCTUKA YCTOBUII
U YPOBHS )KM3HY HaceTIeHN.

AHanusupys COLMATbHO-9KOHO-
MMYECKUII MOTeHIan 0ObeVIHeHNA C
TOYKM 3peHMs I7I00a/JbHOTO BIVAHMA,
cleflyeT OTMETUTb, YTO IO OIleHKaM
MeX/[yHapOJHBIX OpTraHM3alMil MO CO-
cTogHmo Ha 2024 1. B cTpa"ax bPVKC
IIpOXXMUBano 45% HaceneHuss 3eMHOro
11apa M Ipou3BOAMIOCh 35% MMUPOBO-
ro BBII, paccuMTaHHOro MO HapuTeTy
HIOKYTIaTeNbHOI criocobHoCTH. B 2023 1.
Ha gonto BPUMKC-9 mpuxopunocs 22%
MIPOBOTO 9KCIIOPTa TOBApPOB. B cTpyk-
Type COBOKYIIHbIX ITOKaszaTeseli BBII n
9KCIIOPTa OYEeBUJHA NOMMHUPYIOIASA

HAMAEH r
CeetnaHa HukonaesHa
npodeccop, 4.9.H.,

WNHCTUTYT 3KOHOMMYECKIX
nccnenosanuii 1BO PAH

No 4 (128) ceHta6pb—aekadps 2025 r.

nosuunsa Kwurtas, BBII koToporo mpeBOCXOAMUT COBOKYIIHBIN
BBII octanbubix BocbMu cTpaH-yuacTHul, bPVIKC, a akcmopt
HACUMTBIBAET JiBe TPeTU OT cyMMapHoro akcropta bPVMKC-9. C
yuéroM npucoegyHuBLMXcs ¢ 2024 r. Vipana u OA3, bPMIKC
KaK 00befiiHeHVe YBEIMYMIO JIOMI0 B MUPOBOIL T00bIYe HeTH
¢ 20% mo 30%.

C pacumpenneM coctaba cTpaH-yyacTHuIl B BPVIKC-9 Bos-
pocna u guddepeHnMaysa CTpaH MO KIIOYEBBIM IT0Ka3aTe/sIM
COIMATbHO-9KOHOMUYECKOTO PA3BUTHA U XapaKTepUCTUKaM
KauecTBa >K13HM HaceneHuA. CylljeCTBEeHHBIN pa3pblB B YPOBHE
Kn3HU HaceneHus ctpaH BPVIKC-9, koTopble o mHAEKCy ue-
noseveckoro pasputus (VIUP) sanumarot nosuuum ot 17-0it 1o
176-o0it B periTuHre 193 cTpaH Mupa, 00beKTUBHO 00YC/IOB/IEH
Ha/IM4MeM CIOKUBILIVMXCS pasiIndmii B IIpUPOJHO-reorpaduye-
CKOM, COIIMa/IbHO-JeMOrpap4eckoM 1 9KOHOMUYIECKOM ITOTEH-
nuanax. TeM He MeHee, B UMC/Ie BaKHEIINX aCIIeKTOB KadecTBa
XKVM3HM HaceleHMs BbIJie/IACTCA 9KOJIOTMYecKoe O/1aromnonydne,
IpUBJIEKalollee CerofHsA BCE OOJbllle BHMMAaHMA BCIIENCTBUE
BO3HMKIINX ITIOOATbHBIX BHI3OBOB 9KOJIOTMYECKON 6€30IacHO-
CTU IIOf] BIUAHMEM M3MEHEeHUsA KIMMaTa, pocTa MoTpebneHns
IPUPOJIHBIX PeCypcoOB, HETaTMBHBIX MOC/IEACTBUII OT yXyZlle-
HIS COCTOSHMA OKpY>Kalollell Cpefibl, YTO B 1[€7IOM HETaTMBHO
OTpaKaeTCs Ha )KM3HU U 3[J0POBbE Ye/IOBEKa.

[TpeomoneHne CIOXMBUIMXCS Ppasnnyuii B 4acTu obec-
HeYeHNs SKOJIOTMYEeCKY OTaroNnoNTyYHbIX YCIOBMUIL IJIS YKU3HU
HaCeleHMsA OCTAETCA AKTYaJbHON COLMAaTbHO-3KOHOMMYECKO
3agadert gy Bcero BPVIKC. 910 cBsi3aHO He TOMBKO € mpeobia-

Y KPUBO[YBOBA
H0nus BanepbesHa
M.H.C.,
V|HCTVITyT 9KOHOMMNYECKNX
nccnenosanuii 1BO PAH
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TaHMEM IMPaKTMYECKM BO BCEX CTPaHaX FOPOJCKOrO HacelneHMs
U Ha/IMM41eM KPYITHBIX METAIO/NNCOB, HO ¥ C COXpaHeHNeM Aud-
bepeHIaIuy 1o 9KOIOTNIeCKOMY 6/1aTOIIONTyYNIo, CBA3aHHOMY
C JOCTYIIOM HacCeNIeHM K 9KOIOTMYECKN YMCTBIM )KU3HEHHO He-
06X0AMMBIM pecypcaM (BO3AYXY, IUTbEeBOI BOJe, CAHMTAPHBIM
YCITyTam, KUIbIO, STIeKTPOSHEPTN).

IKomornyeckoe 61arononyyne B KOHTEKCTe yCTOMINBOTO
pasBUTHA

OpHOIT 13 OCHOBHBIX KOHLIENIIINI, pacCMATPUBAOLIUX 9KO-
JIorndeckoe 61aromnonyydme, ABIsATCA KOHLENIYS YCTONYNBOTO
pasBuTus, obecreuynBamIgas 6alaHC MPOIECCOB IKOHOMMYE-
CKOTO POCTa, COLVIAJIbHOTO IPOTpecca M OTBETCTBEHHOCTHU 3a
OKpY’Kalolyio cpefy [2]. VIMeHHO B KOHIIENIMM YCTOIYMBOTO
PasBUTUA [e/laeTcsA YIOp Ha TAKOM COLMANIbHO 3HAYMMBIN KOM-
MIOHEHT KaK JIOCTYII HaceJIeHN A K MIUTheBOI BOJie M YCIyTaM ca-
HUTapNM, Ha YeM CPOKYCHPOBAHO BHMMAHIE B OIHO V3 Iie/Iel
ycroitunBoro passutuss OOH (IIYP 6). BogocHabxxenue u ca-
HUTApUs PaCCMAaTPUBAIOTCSA KaK OAVH U3 Hanbosiee KOHKPeTHBIX
U TPEBOXKHBIX IPOILIECCOB IIPOSABJIEHNSA B COBPEMEHHOM MIpe
9KOJIOTMYECKOI HeCIIPaBeINBOCTH, KOTIa HepaBHOIIPAaBHbIE B
COLMA/IbHO-9KOHOMIYECKOM OTHOIIEHNM OOILecTBa IIepeKsia-
ABIBAIOT OOJIBIIYI0 YaCTh 9KOTOIMYECKOro yiepOa Ha Hacese-
HIIe C HU3KVM JIOXOJOM, COLMA/ILHO YA3BUMBIE CTIOM HaCeIeH,
AVICKPUMUHMPYeMble PacoBble IPYIIIBI I MeHbIIMHCTBA. KoH-
ey IIpaBa YeloBeKa Ha BOAY ¥ CAaHUTAPMIO CTY)KIJIa MOIIL-
HBIM MHCTPYMEHTOM [JI1 IBVDKEHMI 33 COLMAIBHYIO 1 BOHYIO
CIPaBeINBOCTb B HEKOTOPBIX CTpaHax JlaTuHCKOI AMepukn
u Esponsr [3]. IIpo6nemsl ¢ BogocHab>XeHMeM U CaHUTApUEN
B IIEPBYI0 OYepefib CBA3aHBI C Hed((PEKTUBHBIMU CUCTEMaMM
yIIpaB/IeHNA U IIOJIUTUKOM, YTO IPUBOANUT K HEPABHOMEPHOMY
pacIpefielIeHNI0 pecypcoB ¥ OTHOCUTEIBHO HM3KOMY YPOBHIO
IpefjoCTaB/IeHNns YCIyT [4].

OKoornyeckoe 6/1aromnoaydne XapakTepusyeT COCTOSHUE
3/J0POBbs, OKPY>KaIOLel IPUPOJSHON Cpefbl, YCIOBUI JKU3He-
IeATEeNbHOCTY, TIPY KOTOPBIX Pas3BUTHeE YeTOoBeKa, OymyLIux
IIOKO/ICHNII, HaceleHMs1, OOILecTBa U TOCYyAapCTBa 9KOIOTMYe-
cky 6e30macHO 1 0becredeHO KadeCTBEHHBIMU 3KOCUCTEMHbI-
mu ycoryramu. CosfjaHne BBICOKMX CTAHAAPTOB SKOJIOTMYECKO-
ro 671aromnoy4ns HaceleHus BJSIeTCS OfHUM U3 TpeOOBaHMIL,
KOTOpO€ BO MHOTVIX CTPaHaX MMpa PUKCUPYETCS Ha KOHCTUTY-
IIIOHHOM ypOBHe. DKOJIOTM4YecKoe 6/1arononydne denoBeKka Kak
Pa3sHOBMIHOCTb COLMAIBHOTO OIarONONy4YMsl HOCTUTAETCA 3a
CueT KOHCTUTYIVOHHOM 9KOTOT M3l 9KOHOMUKI [5], KoTopas
MOHVMAeTCsA KaK YHUBEPCAIbHBIN CIIOCO0 BO3JENCTBIA IPUPO-
IOoOXpaHHBIX HOpM KoHcTuTyIum Ha o6ljecTBeHHbIE OTHOLIe-
HIIA 33 CUeT BHEIPEHNA KOHCTUTYIIVIOHHBIX 9KOJIOTMYeCKIX Tpe-
6oBaHUIT BO BCe HATIPAB/IEHVS )KU3HEAeATeIbHOCTH JIIOfIelt, YCu-
JIeHUA TPUPOJOOXPAHHO COCTABJIAIOLIENl B OTpaciAX IIpaBa,
TapMOHN3AIUY OTHOIIEHNIT OOILIecTBa ¥ OKPY)KAIOIel CpefIbl
BHE OTPAC/IeBOI IIPMHAIIEKHOCTY IIPABOBLIX MHCTUTYTOB [6].

Obecrnieyenne 5KONTOTMYECKOTO OTAroIOIy4ns HaceneHns
OCYIIECTB/IAETCA MyTeM (POPMMPOBAHNUA SKOMTOIMIECKOTO KOH-

cTuTyuuoHanmsMa [7], coxpaHeHM
HIPUPOJHBIX TEPPUTOPUIL U UX Pa3BU-
TUA, YCWIEHUs POIM OPraHOB TIOCY-
DapCTBEHHON BIacTU B obecredyeHun
9KOJIOTMYECKOTO O/IarOIOTyys Hacere-
HUA BO B3aIMOCBS3M C aKTMBM3alyeit
TPaKIAHCKOTO OO0IecTBa B BOIPOCAX
OXpaHbl U 3alUTHI OKPY>Kalollleil cpe-
ool [5].

VHcTUTyTOM, NpU3BAaHHBIM pe-
[JIAMEHTMPOBATh  B3aMMOOTHOIIEHNA
XO3AMCTBYIOIINX CYOBEKTOB C OKpY-
JKAIoILell IPUPOJHON CPENo, ABIAETCA
TOCY[JapCTBO, KOTOpOEe OJHOBPEMEHHO
BBICTYIIA€T B KadyeCTBe «IOTHOMOY-
HOTO IIPEICTABUTEIS» B MUPOBOM CO-
0011ecTBe, 3aIUINAIONIET0 He TOIBKO
HAIlVIOHA/IbHbIE MHTEpPeChl, HO U VHTe-
pechl eIMHOV MUPOBON COLMAIbHO
9KOJIOr0-3KOHOMIYECKOM CUCTEMBI.
«VIHBIMU ClOBaMM, K TPagULVIOHHBIM
GyHKUMAM rocymapcTBa HoOaBIIAeTCS
3ajja4a HefloMyIeHNsA U3NIeCcKO I'M-
Oeny HapoJOHACeNIeHUsI OT 3arpsi3He-
HIA OKPYJKAIOLIell Cpefibl, ABJIAIOIIETO-
CS1 pe3yJIbTaTOM UX XKe HeATeIbHOCTIH.
CoBpeMeHHbIe TeXHOJIOTUI TTO3BOIAIOT
IPUMUPUTH MEXJy CO00i1 BBICOKOE Ka-
94eCTBO XXM3HNU 1 Gepe>KHOe OTHOLIEeHVe
K IpupopgHbIM pecypcaM. OTHenIbHOro
BHYMaHMs TpebyeT BIMSIHNE 9KOTOTHU-
veckoro ¢axropa Ha gemorpaduio. Ha-
YYHO HOKA3aHO, 4TO yXY/LIeHNe 5KO/IO0-
T HETaTMBHO CKA3bIBAeTCs HA YPOBHE
POXXIAaeMOCTH U 310pOBbe HACETIeHNUA B
uenom» [8].

Bospacratomass  aHTpoONOreHHas
HAarpy3Ka Ha OKPY)KAIOLIYI0 Cpefy, COo-
IPOBOXKJAIOLIAsl VHTEHCUBHBIN M-
POBOI1 POCT IPOU3BOLCTBA TOBAPOB I
YCIIyT, BBIHY)K/IaeT OLeHMBAThb Kade-
CTBO >XM3HIU C YYeTOM C/IOKMBIIECs
aKorormyeckoit curyanuu [9]. OpHako
cpeny TPAagULIVOHHBIX IIOKasaTesnell,
OTPOXAMINX YPOBEHb M KauecTBO
JKV3HU HacCe/eHNs, B TOM 4Icie B pop-
mate JIYP, akonormdecknue mapameTpbl
Jale BCero OTCYTCTBYIOT, YTO CBA3aHO
CO CTIOXKHOCTBIO MX WCIIO/Ib30BAHUA U
uHTepnperaunii. Vccnegosarenmn yxa-
3BIBAIOT HA BO3MOYXXHOCTD IIPEOJIOTIEHNS
TAKOTO IIPEIATCTBUA MyTEM INpPUMEHe-
HIIA MEXIVICLUIUIMHAPHOTO IOIX0/ja Ha
OCHOBE 3HAHMII He TOJIbKO SKOJIOTMYe-
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CKOJI HayKl, HO U TU/IPONIOTUY, XMW,
6uonorun, meteoponoruu u up. [10].
CoBpeMeHHbIEe OLEHKM 3KOHOMU-
YeCKOTO pasBUTHA, Oasupylomuecs B
OCHOBHOM TOJIbKO Ha 9KOHOMMYECKUX
IIOKa3aTeJIsIX, CO BpeMeHeM MOTYT IpH-
BECTU K YXYHIIEHUIO COCTOSHUA OKpPY-
JKaIoLIell Cpefbl M MCTOLIEHUIO IIPHU-
POIHBIX PECypCOB, YTO B KOHEYHOM
MUTOTe HETAaTMBHO CKaXKeTCA Ha oOLiell
pe3yHI)TaTI/[BHOCTI/I HaIIlMMOHA/IbHBIX
9KOHOMUK. JKOJIOTMYECKMEe 3afiadu C
TOYKU 3peHUA YCTOI?JI‘IMBOFO pa3BuTHuA
AOJ/DKHBI COIIPATATbCA € LEIAMU COUM-
aJIbHO-9KOHOMMYECKOTO pa3Butus. bes
MIOBBIIIIEHNS KaueCTBA 9KOHOMIYECKOTO
pocTa, 06eCreYnBaIero MOBbIIIEHNE
OOX0Oo0B " ypOBHf{ JKN3HU, HEBO3MOX-
HO peulieHne HU COUMa/IbHbIX, HU 9KO-
JIOTMYECKUX, HN KIMMATNYECKNX 3agaqd
[11]. O6bekTnBHAsT OLIEHKA IPOMCXO-
[ALINX IIPOILIECCOB, OCOOEHHO B CIy4ae
dbopmupoBanusa OyAyILUMX IMIPOTHO30B,
IO/DKHA 06a3MPOBaThCS HA CUHTE3€E TeX-
HOJIOTMYECKOTO, 9KOHOMUYECKOTO, CO-
[[MAJIBHOTO ¥ 3KOMOTMYIECKOTO IOfXO-
JIOB K Pa3BUTHUIO 9KOHOMUKM CTPAHBI 1
OTHE/IbHBIX MAaKPOPETUOHOB, YTO B Ii€-
JIOM MOXKeT 00ecriedyuTb KOMIUIEKCHOE
petieHe mpo6emM 61aro0COCTOSIHIS TO-
CyHapcCTBa 1 ero rpakaan [12-13].
Hay‘-IHbIe OLICHKU BJIMMAHMA 9KOJI0-
rm4eckoro (akropa Ha 9KOMIOTMIECKUE
XapaKTEPUCTUKI TEPPUTOPUM TIPOXKI-
BaHUA YCTIOBI/IH JKM3HUM HACEJICHWA, B
TOM 4YIC/le B PErvOHaIbHOM paspese,
peanusyoTcs pasHbBIMU  CIIOCOOamu,
TAaKXKe HyTeM BK/IIOYECHIIA 9KOJIOIN4Ye-
cKoro (akTopa B MH/IEKC Y€TOBEYECKO-
ro pasButus [10], ucnonp3oBanus Me-
XaHM3Ma CTaHJapTusanuu [2], pacuera
TEXHOJIOTMYECKON M 9KOJIOTMYECKON
TPAeKTOPMIT U OIpee/IeHNs] UX COI/Ia-
coBaHHocTM [13], pacuera wuHJeKca
KadeCTBa JKIN3HU, OOIIOTHEHHOTO CI)aK-
TOPOM «3€JIEHO» SKOHOMMKY KaK CyM-
MapHOTO 9KOHOMIUYecKoro adgdexra oT
9HeprocOepe>xeHNs1, CHIKeHMsI BBIOPO-
COB ITAPHMKOBBIX I'a30B (YI/IEPOLOEMKO-
CTH), CTETIeHN YUCTOTHI aTMOC(HEPHOTO
BO3lyXa M IOBEPXHOCTHBIX BOZX [9].
OKOJIOT0-9KOHOMIYECKIE TTOKA3aTeIH,
TaKye KaK KO3 UINMeHTbI 9KO-MHTEeH-
CUBHOCTIN U [EKaIJIMHIA, NMHINKATOPbL
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MO YIIEBOI SKOJIOTMYeCKOI HarPy3KM ¥ COLIMO-9KOIOT0-3KOHO-
MUNYECKOIo 6Harononqu{, IIO3BOJIAIOT AaTb KOIMYECTBEHHYIO
OIIEHKY KaueCTBa 9KOHOMIYECKOTO POCTA C YYeTOM SKOJIOTMYe-
CKOTO COCTOSIHMA, @ TAK)Ke MCIOIb30BaThCS I CPABHUTEIBHO-
r0 IPOCTPAHCTBEHHOTO aHA/M3a COIVATbHO-9KOHOMIYECKOTO
HepaBeHCTBa [14].

Takum 06pasoM, 3SKOTOrMYecKoe OTaronoayyye MOXHO
paccMaTpuBaTh KakK OOVH U3 q)aKTOpOB, OKaSbIBaIOH.U/Iﬁ[ BInA-
HVI€ Ha JXU3SHEOCATCIbHOCTD HACCIICHUA U xapaKTepmsyloml/H?[
Ka4ecTBO >XM3HU. [ToMck myTeit u cpeficTB JOCTIDKEHUA 9KOTIO-
TUYeCKOT0 6/1aronony4ns sBsgeTcs 001eMIpOoBoIl IIPO6IeMOTL,
¥l HeOOXOMIMOCTD €e PEIIeHN OCO3HAETCA BCEM YeTIOBEYeCTBOM
[15], Bkmiouas crpanbl BPVIKC.

VIHAMKaTOPBI 3KOMOIMYECKOTO O/Iaromnonrydns HaceleHNs B
crpanax bPVIKC-9: cpaBHUTE/IbHBIN aCIeKT

B crpanmax BPVIKC-9 mpoxuaer okomo 3.6 Mipp dYerl.,
Bapbypys oT MmuHMMyMa B OAD (10.5 MIH Yer.) O MaKCUMY-
ma B Knrae (1410.7) u Mapun (1438.1). Ha gomro Kuras u Vn-
IV IpUXOANUTCA Temepb 80% YMCIEHHOCTV HacCeNeHMSA BCETO
o6begunenns BPVIKC. Ilpaktudeckn Bo Bcex crpanax BPVIKC
(xpome Mupuu u ddnonnn) npeobnasaet ropoackoe Hacese-
HUe, JOCTUTAs JOMM TOPOXKAH B CTPYKType HaceleHNA KaK[oil
u3 ctpaH: cebiuie 65% B Kurae n I0AP, cepie 75% B Poccun
u Wpane, cpire 85% B OASD u bpasunuu. B armomepaumsax c
YJICIEHHOCTBIO CBbIIIE 1 M/IH 4esl. mpoxkuBaeT 60% HacelneHus
OAD, 44.1% - bpasumum, 23.9% - Poccun, B To Bpems Kak B VIH-
auu v Dduonun, rae mpeobaagaeT cenbckoe HaceneHue (63.6%
" 76.8% COOTBETCTBEHHO), )XUTENU arlioMepalyil COCTaBIIAIOT
TobKO 16.7% (Mumus) n 4.3% (Sduomnus).

JlecHBIMM pecypcaMy U pecypcaMy IIPeCHOI BOABI, KO-
TOpPbI€ ACCOLUMPYIOTCA C €CTECTBEHHOM 3KONMOIMYECKM YMCTON
cpenoii s npokuBaHusA, crpanbl BPVIKC Hanenensl B pasHoil
creneHn. K cTpaHaM, MCIIBITBIBAIOIVIM OCTPBIN AeUINT IIpH-
POIHO-3KO/IOTMYECKUX PeCypCcoOB, OTHOCATCSH, IpPEeXZe BCETo,
Erumer, rme miomnjagb 1€COB cOCTaBAAET TONMBKO 0.4 THIC. KB. KM
(0.04% TeppuTOpUM CTPAHBbI), @ 360 IPECHOIT BOMI JOCTUTAET
7750% OT MMEIOMINXCSA IPEeCHOBOHBIX pecypcoB, 1 OAD, rae ne-
CaMU MOKPBITO 3.2 ThIC. KB. KM (1 4.5% TeppUTOpUY CTPAHEI),
a 3ab0p IpecHoI BoAbI cocTasiseT 1533.3%. UyTh MeHee ocTpa,
HO HaIlpsDKeHa cuTyanus B Vpase, Tjje leCHble MAaCCUBBI 3aHU-
MaIoT 6.6% OT IIOBEPXHOCTY CTPAHBI, a 3a00p IIPECHOIT BOABI yoKe
poctur 72.3%. Cpenu crpan BPVIKC caMbiMu 671ar0nO/Ty9HBIMY
C TOYKV 3PEHNS IepedlC/IeHHbIX (pakTopoB ABmA0TCA Poccnsa
(49.8% oT BCelt TEPPUTOPUY HOKPHITHI TeCaMit, 3a00p IIPeCHOIT
BOAbI cocTaBnAeTca 1.5% OT BHYTPEHHMX IPECHOBOJHBIX pe-
cypcos) n bpaswmms (59.1% u 1.2% cOOTBETCTBEHHO).

ITo cTpyKType nOTpebIeHNs MpecHoit BoAbI Hanbosee coa-
JIAHCHPOBAaHHOE COOTHOIIeHne Habmofaetcs B Poccun, re mpu-
MepHO 44.8% ot 00111er0 3a60pa HAPaB/ISIETCS Ha TPOMBIIITIEH-
HOe JCIIONIb30BaHMe, a OCTABIINIICS 06beM MPUMEPHO HMOPOB-
HY pacipefenseTcsi MeXAy norpebnenneM HaceneHus (26.4%)
U CeNbCKOro xo3siicTBa (28.7%). B OAD oxono 53% mpecHoit
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BOJIbI VMICIIONIb3YeTCs Ha OBITOBBIE HYX[bI, 45.7% WJeT Ha Cellb-
CKOXO3SIIICTBEHHbIE NMOTPeOHOCTI. B OCTanbHBIX cTpaHax mpe-
o0MafiaeT CeIbCKOXO3ANCTBEHHOE JCIIO/Ib30BaHME IIPECHOI
BOAibI — B Kutae, bpasunun n JOAP Ha 3T1 HY>KIBI CITONIBb3YeTCA
HeMHOrUM 60o7ee 60% oT 061Iero 3a6opa 1Mo cTpaHe, a OCTasb-
HOJ1 00beM NpUMEpPHO COANTAHCHPOBAHHO pacIpefie/ieH MeXAY
IIPOMBIIIJICHHOCTDbIO U HaceneHueM; B Vpane, Erunre, Vingun
u d¢puornun — oxono 80-90% mOTpebIAeT CenbcKoe XO35ICTBO,
OCTABIINIICA HE3HAUUTEIbHBI 00BEM PACXORyeTCs] Ha HY>KIbI
HaceneHus (mpumepHo 6-8% ot obuiero 3a6opa), 0.5-2% uger
B IIPOMBIIIJIEHHOCTb.

Curyanusa ¢ UCIONb30BaHMEM HacelTeHNEM SKOTOTMYEeCKN
YUCTBIX YCIYT /IS YAOBIE TBOPEHNS KU3HEHHDIX OTPeOHOCTe!
B 6onpinHcTBe cTpad BPVIKC MoxeT ObITh IIpy3HaHa KaK CTa-
OmnbHasL.

JJOCTYII ¥ TOPOJCKOTO, U CEMbCKOTO HACeIeHNA K CIICTeMaM
BOJIOCHA0XXeHs, BK/II0Yasl ITOfady IUTbeBOI BOJbI, 0becredeH
npakTiyecku Bo Bcex crpaHax bPUKC, sa nckmouennem I0AP,
I7le TaKOJl JOCTYI MMeeT MeHee 85% cenbCKOro HaceneHus (He-
CMOTps1 Ha IOYTY YeThHIPEXKpAaTHOE yBeIMYEHNEe NOMN IO CpaB-
HeHuIo ¢ faHHbIMU 2000 T.), u Oduonmus, rae ToNbKO IOIOBUHA
HacelleHNA VMIMeeT BO3MOKHOCTb BOCIIO/Ib30BaTbCsA IUTHEBON
BOJOI (XOTS O TOPOXKaH, MOTYYUBIINX AOCTYII K Pecypcy,
BbIpOC/a B 3 pasa 1o cpaBHenuio ¢ 2000 1., a ;O CENbCKUX XKN-
TejIell yBeIM4MIach IOYTH B 6 pas).

CannrapHble ycryru (BOfOOTBeeHNe M KaHA/IN3aIuA) J0-
crynHbl 6omee 90% nacenenusa OAOD, Poccun, Kuras, VpaHna,
bpasunmyum n Erunra, B JOAP u VIHgumn Takme ycmyru pacmpo-
CTPaHEHbI TONBKO [ 77.5-78.5% HaceneHus, B OTIN4YME OT
Odnomm, rie My oxBadeHo MeHee 10% HaceneHus. Tem He Me-
Hee, Bcemu crpanamy bPVIKC gocTurayT omytumblit mporpecc
110 00eCIIeYeHNI0 CAHUTAPHBIMI YCTTYTaMI, KaK JJIs1 TOPOZICKOTO,
TaK U JJIA CEMbCKOTO HaceneHnusA. Kputndeckn HU3Kue moKasare-
JIM TIO JOCTYITY K Cpef,CTBAaM JIMYHOM TUTHEHbI Y MBITbA PyK IMe-
10T D¢nonns (TonbKo 8.3% HacelTeHNs MOTYT BOCIIOIb30BAThCSA
Takoi ycmyroit), FOAP (44,4%) u Vinpus (76.3%).

bonee Huskme nokasarenu gocryna Hacenenua IOAP, Vn-
auy 1 OPUONNM K yCIyraM BOfIOCHA0KeH M, obecredeHns 6es-
OIIaCHOII NMUTbEBOI BOMON, CAHUTAPHBIM YCAyraM U CPeNCTBAM
IUISI MBITBSI PyK KOPPENUPYIOT ¢ 607Iee BBICOKMMM ITOKa3aTe/sAMU
CMEPTHOCTU B 3TUX CTpaHax, oT 3.4% B IOAP no 6.1% B VIngun
u O¢uonnm, 4To CBA3AHHO C UCIIOIb30BaHMEM He0e30IIacHON
BOJIbI, OTCYTCTBMEM CAaHUTAPHBIX YCTIOBUI VI TUTVIEHBI.

Bompochl JKMINIHBIX YCTIOBUI TOPOACKOTO HaCeNIeHNA 1A
HekoTOpbIX cTpaH BPVIKC croAar gocraroyno octpo. CormacHo
JOCTYIHOI cTaTuctuke, B 2020 r. B Tpymobax bpasummu mpo-
JKIBAJIO 0K0/I0 15% ropojckoro Hacenenus, IOAP — okono 25%,
Vupun - moutn 50%, a B ¢duonun HaHHBIN ITOKa3aTelb IIpe-
BBICWI 64% (x0T B cmydyae D¢uonuy HabIoOgaeTcss HEKOTOpoe
ynyduienue curyamuu — ¢ 2000 . mond HaceleHus, COOTBET-
CTBYIOIIETO KPUTEPHSIM IPO>KUBAHMSA B TPYI06aX, COKPATUIACh
noyTy B 1.5 pasa ¢ 92.2% nmo 64.3%).

IIpakTi4eckn IOMHOCTBIO INPEJOCTaB/Ie€H NOCTYIl Hacese-
HUIO K 97ieKTpudecTBY B OAD, Poccunm, Kurae, Vipane, bpasumun,

Erunre u Minpun. Hecmorps Ha oTcTaBa-
HII€ T10 JJO71€ XUTEJIEN, MMEIOIINX JOCTYII
K 97IEKTPOSHEPTI, TIO/IOKUTEIbHAS [~
HamuKa Haomonaercsa B FOAP (¢ 72.4,3%
B 2000 1. 50 87.7% B 2023 1.) 1 DPnonun
(c 12.7% 1o 55.4% COOTBETCTBEHHO), ITIe
TO CUX IIOP COXPAHAETCA CaMblll HU3KUIA
YPOBEHb O00ECIIeYeHHOCTI 3S/IeKTpuye-
CKOII MHPPACTPYKTYPOIL

OTHOCUTE/IBHO [JOCTyIAa Hacere-
HUA K 9KOMOTMYECKNM YVCTBIM BUJaM
TOIUIMBA ¥ TEXHOJIOTVISIM IIPUTOTOBJIE-
HUA UM C/IefyeT OTMETUTD, 4TO BCE
Hacenenne OAD u Poccun mcmonbsyer
yncThle TexHonoruu. B crpanax bBPVIKC
¢ BoicokuM VMYP u B MIupuu 3a mocnen-
Hue 20 7ner curyanus CyLeCTBEHHO
ynydmunaach — oT 95% u Bbllle TOPOJ-
CKOTO Hace/eHst 00ecredeHO YMCTBIMU
texHonoruaAMu. QOueBujieH mporpecc
TOCTyIa K TAaKMM TEXHOJIOTUAM Ceflb-
CKOTO HacCeJeHNs, [O/IA MO/Ib30BaTesei
Cpeny KOTOPbIX YBEMYMIACh B 3.4 pasa
B Kutae (zocturnys 75.8% ot Bcex mpo-
JKUBAIOIUX B CETbCKON MECTHOCTH), B
2.4 pasa B IOAP (71.4%), npumepHO B
1.5 pasa B bpasunun (83.1%) u Erunre
(99.9%), Ha 10.3 m.o. B Vpane (93.4%).
Hamnbonpumit mpupocT mpomsouren B
VHpum, toe moms CeNMbCKUX >KUTENeN,
HOTY4MBIINX AOCTYI K 3KOJIOTMYECKU
YUCTBIM BJJjaM TOIUIMBA ¥ TEXHOJIOTHU-
AM TIPUTOTOBJIEHNA HUINY, BBIPOC/IA B
9.2 pasa (mocturHys 62.5%). B umncre
ayTcarijiepoB IOKa ocTaeTca dduonns,
T7ie QaHAJIOTYHbIE TIOKA3aTeN I/ CeTlb-
CKOTO HaceJleHMSA OCTAIOTCA Ha CaMOM
HI3KOM ypoBHe (0.6% OT BcexX MpOXKI-
BAIOIIIMX B CEIbCKOI MECTHOCTH), Je-
MOHCTPMPYA IIOKA yITy4lLIeH!e TOIbKO B
TOPOJICKOIL Cpefie, ITie JOCTYII K 9KOJIO-
TMYECKUM TEeXHOJIOTVAM IIPUTOTOBIIE-
HUSA TN foCcTur 28.6% OT YMC/IeHHO-
CTU BCEX TOPOXKaH.

Camoit cepbesHOI po6IeMOt st
Bcex crpaH BPVIKC sBnsercs nmpo6ie-
Ma 3arps3HEHMs BO3[yXa, 4TO B IIe/IOM
COOTBETCTBYeT OOILIeMIPOBOI TEHJEH-
uuy — B 2023 1. TONBKO 7 CTpaH B MUpe
10 COCTOSIHMIO aTMOC(epbl COOTBET-
CTBOBa/M 0€30MacHbIM CTaHAAPTaM
BO3.

B 2024 r. B mepByno pBapgLar-
Ky CTpaH ¢ Haubojee 3arps3HEHHBIM
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BO3JyXOM BOLUIM Cpa3dy 3 CTpaHBI
bPUKC - Mupus, Eruner nm OAD. Ha
meBAThb cTpad BPVIKC coBokymHO npu-
xonutcsi 6omee 50% MMPOBBIX BBIOPO-
co CO,. Ilo BBIOpOCaM YTIEKMCIOTO
razsa u Merana B BPUKC mupmpyer
Kwurait - 13259.6 n 1814.2 MjIH TOHH
CO,-aKBUBaNIEHTa  COOTBETCTBEHHO.
Bbicokue BBIOPOCHI YITIEKMCIIOTO rasa
coxpanstorcs B Vingum (2955.2 u 848.5)
u Poccun (2069.5 1 478.8). B mepecuere
Ha JyILIy HaceJIeHVsI Hanbojee BHICOKMIL
mokasaTenb 1o Bei6pocam CO, Habmi0-
maercsa B OAD (19.6 tonn CO,-aKBU-
BaneHta) u Poccum (14.4). Y cTpaH c
BBICOKUM peiiTuHrom JMYP sToTr moxa-
3aTe/Ib HAXOOUTCA B IIpefenax 6.3-9.4
TOHH COZ, B VMIHguu — 2 TOHHBI COZ, B
Sdmonum - 0.1 Tounnt CO, Ha gymry
HaceJIeHM .

CaMblil  BBICOKMIT ~ IOKas3aTesb
CMEPTHOCTH, CBA3AHHOM C 3arpssHe-
HMEM BO3JyXa M OKPY>KAIOLEN Cpezbl
O JJaHHBIM Ha MoKoBUAHBbIN 2019 T,
meMmoHcTpupylor OAD, Ifie BKIaJ JaH-
HOJl IPUYMHBI B OOIIYI0 CMEPTHOCTb
cocTaByseT 72.9% B LIeJIOM IO CTpaHe.
B Od¢monvm, Mugum, Ermmnre, Vpane
u Knrae stu nokasarenu QuKcupymor-
cs1 opuUMaTBPHO 3HAYUTEIBHO HIDKe
n cocraBmaT 21.5%, 20.9%, 18.2%,
13% u 12.7% coorBercTBeHHO. Hanbo-
jlee G/IaTOIOYYHBIMM C TOUKM 3PEHVS
3/JOpPOBbS U >KM3HU HACeJIeHNs BBITTIA-
par Poccua m bpasunus, rge ypoBeHb
CMEpPTHOCTM OT IPUYNH, CBA3aHHBIX C
3arpsi3sHEHNeM BO3JyXa, COCTaBIIAeT CO-
OTBETCTBEHHO 5.7% u 4.7%.

ViMenHO 3arpsAsHeHMe BO3fyXa
OCTaeTCs CaMOJl CEPbe3HON 3KOJIOIU-
YEeCKOIl yrposoil [jid 30pOBbs Hace-
neaus. Ilo marapiM BO3, okomo 99%
MUPOBOTO HAaCeJIeHNs TIPOXUBAET B
palioHaX, KOTOpble He COOTBETCTBYIOT
PEKOMeHJyeMbIM YPOBHAM KauecTBa
BO3Jyxa. 3arpsi3HEeHNe BO3flyXa — 9TO
BTOPOIl 110 3HAYMMOCTHU [T00OATBHBII
dbakTop pucKka CMEpTHOCTH, TakK, 3a-
rpsASHEeHNe BO3fgyXa JacTuuamu PM2.5
CTaJIo NpU4MHONM 58% cMmepTeli, CBA3aH-
HBIX C 3arpsA3HEHMEM BO3IyXa.

ITo nokasarenaM 3arpsAsHeHuA at-
MOChEepHOTO BO3JyXa TOHKOAVICIEPC-
HOJI TIBUIBIO (METKOJVCIIEPCHBIMI Ya-
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crutiamu PM2.5, ciocoOOHBIMY IIPOHMKATb B HIDKHIE OT/IE/IbI
PecCIMpaTOpHOrO TPAKTa, IOBbIIIEHHAA KOHLEHTPALMS KOTO-
PBIX BefleT K YBETMYEHNIO PECIMPATOPHBIX U CEPAEYHOCOCYIN-
CTBIX 3a00JIeBaHMIT, @ TAK)Xe CHIDKEHUIO IPOJODKUTEIBHOCTI
XM3HU U POCTY HPEeXAEBPEeMEHHON CMEPTHOCTHU), Al 60Jb-
muHcTBa cTpanbl BPVIKC xapakTepHO IpeBbIlIeHNe B HECKOMb-
KO pa3 6esomacHoi HopMbl BO3, 3a uckmwouennem Poccun (B
cpenHeM 11.3 MKr Ha Ky0. M), Ile COXpaHsETCsl caMoe HM3KOe
OTKJIOHEeHNe OT HOpMbL, U bpaswmun (B cpegHem 12.2 MKT Ha
Ky0. M). BpeHOMY BO3/eiiCTBIIO OABEPKEHO IIOTHOCTBIO BCE
Hacenenue crpad bPVIKC, kpome Poccun (oxomo 90% Hacere-
Hust) u bpasunun (oxono 70% nHacenenus). Ecnu paccmarpuBarh
CUTYalJMI0 B pa3pe3e MOHUTOPUHIA JOCTVDKEHNA IIPOMEXKYTOY-
HbIX 1eneit BO3, To B ycnoBrAX KOHIeHTpauuy yactuiy PM 2.5,
IIpeBBIIIAONIElT 6e30MacHbII YPOBEHb B 3.5 pasa, IPOXXMBAET OT
77% 10 99.9% nacemennss OAD [16], Kuras [17], Erunra, Mamgun
[18] n O¢monun. B To Bpems kak B Vpane [19] mona Takoro Ha-
cenenus cocrasinseT 49.6%, B IOAP - 6.2%, B bpasunmuu - 2%, a
B Poccun — Tonpko 0.8%. Kpome Poccun n bpasunum, Bo Bcex
crpanax BPVIKC mpu Bo3pacTaHMy BpemHON KOHIIEHTpalUK
TOKCMYHBIX yacTul, PM2.5 ot 10 o 35 MKr Ha Ky0. M 07151 Ha-
CeTIeHM A, IOJBEP>KEHHOIO BPEJHOMY BO3/EMICTBUIO, CHIDKAETCS
npubmsutensHo 1o 50% B Vpane, 77-85% B Knrae, Vingun u
S¢mnonuu, a B OAD u Erunre ocraercs 6e3 M3MeHeHMsI Ha YPOB-
He oko1o 100%.

CTONUT OTMETHUTB, YTO IO COCTOAHMIO Ha 2023-2024 rT. Poc-
CUA ABNIANACH eIMHCTBeHHON cTpaHoli BPVIKC, B xoTopoit Ka-
9eCTBO BO3/lyXa IO ITOKa3aTe/lAM CPEIHETOI0BOTO BO3MENCTBIA
wactuiy PM2.5 coorBeTcTBOBamo 6ezomacHbiM Hopmam BO3.

IloTeHnyan peamusamyuy SKOIOTNIeCKO MOMNTHKN B
crpanax bPMIKC

IKonormyeckas MOBeCTKA 3aHMMaeT 3HaYMMOe MeCTO B TO-
CYZJapCTBEHHOII ITOJIMTIKE MHOTYX CTPAaH MUPA, BK/IIOYas CTpa-
Hbl BPVIKC, TOCKO/IBbKY I/I06A/IbHBI XapaKTep 9KOIOTMYeCKIX
mpo6eM TpebyeT MacIITAOHBIX U 6€30T/IaraTe/IbHBIX PelIeHNIL.
3amaun mo 06ecreYeHNI0 HaMTN9Iisl ¥ PALMOHAIBHOTO MCIIO/b30-
BaHNA BOSHBIX pecypcoB 1 canntapuu us scex (LIYP 6); Bceo6-
1IIero JOCTYIA K HefIOPOTMM, Ha/IeKHbIM, YCTOMYMBBLIM U COBpe-
MEHHBIM MCTOYHUKaAM sHepruyu mys Beex (LIYP 7); oTkpbiTocTy,
0€30IIaCHOCTH, JKV3HECTOMKOCTV ¥ 9KOMOTMYECKOIl YCTONYM-
BOCTI TOPOZIOB ¥ HaceneHHbIX ImyHKTOB (LIYP 11); mpuuaTua
CPOYHBIX Mep 10 60pbbe ¢ M3MeHeHMeM KIIMaTa U €T0 MOCIe] -
crBusimu (LIYP 13) - cpemu o61mmx r106a1pHbIX IPUOPUTETOB
YCTOMYMBOTO COLMAIbHOTrO pasBuTHA B pamkax IYP OOH.

Crpanbl BPMIKC ocosHaioT Ba)KHOCTb MHTEeTpaljiyi KOH-
LMY YCTOMYMBOIO PasBUTUA B CBOM HALMOHAJIbHBIE CTpa-
TETUM ¥ MMPOBOE€ COTPYBHMYECTBO. BakHOII 4acTbio 9TOI
KOHIIETIIINY SIB/IIETCS COOMIOAEHIIe 9KOIOTUYECK YCTONYMBBIX
NIPUHIIATIOB TPV peann3anuy S5KOHOMUYECKNX U COIMATbHBIX
nporpamMM. OHM Tak>ke IIPU3HAIOT Cepbe3Hble BHI3OBHI, CBA3AH-
HbIe C U3MEHEeHMeM KIMMATa, AKTVBHO YYacTBYsA B MEXKIYHAPO -
HBIX KJIMMAaTU9eCKNX COIALIeHAX, BHEPAIOT MePhI II0 COKpa-
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I[EHNI0 BEIOPOCOB NMApHMKOBBIX I'a30B, Pa3BUTIIO BO30OHOBIsIE-
MBIX VICTOYHMKOB SHEPTUN U afJallTallVy K MISMEHEHNIO K/IMMaTa.

Crpanpl BPVIKC pa6oTtatorT Haji CHMKeHMEM HeraTMBHBIX
BO3JIEIICTBUI Ha OKPY>KAIOLIYIO CPeNly, CBA3aHHBIX C 9KOHOMMYe-
CKOJ1 aKTMBHOCTBIO. DTO BK/IOYaeT B cebs1 6omee addexTuBHOE
VICTIONTb30BaHME PeCypCcoOB, yIydlleHNe CTaHJapTOB KadecTBa
BO3/yXa I BOJIBI, @ TAKXKe YCTPaHEeHNe 3arpsA3HeHNs U BBIPYOKU
necoB. Ycunma rocypapcts BPVIKC cocpemoroyens! Ha peanu-
3aIMM IIPOEKTOB YCTONYMBOTO PA3BUTHA — BO30OHOBIAEMON
9HepreTuKe, 0b6ecredeHny AOCTyNa K YUCTON BOAe U yIydlie-
HIM YCTIOBW YKU3HU B CEIbCKUX pajloHaX.

Tem He MeHee, nmosunun crpan bPVIKC-9 B pelitunre no
MHJEKCy dKomornmdeckoit a¢dexrusHocTr (MV9) mokaseIBalor,
uyTo HU ofHa u3 crpad BPVIKC-9 He Bouta B IepBblil KBapTUIIb
MupoBoro peritmHra us 180 crpan. Hamnydmmx pesynbratoB
no V133 pobunuce bpaswmmst, OAD u PO, koTopbie 3aHUMAIOT
COOTBETCTBEHHO 47-e, 53-¢ u 83-e MecTa BO BTOPOM KBapTH-
ne peliTuHra V93, B mocnegHuit 4eTBepThIil KBapTU/Ib BOILIN
Aduonus, Kurait u Mupus - na 151-i1, 156-it u 176-it mosuu-
ax cooTBeTcTBeHHO. Ocrasmmecs ctpanbl — Erumet, IOAP n
MpaH — Haxo#ATCA B IIepBOII MOIOBMHE BTOPOTO KBapTHJIA.

Hamnbornee cyuiecTBeHHbIe PACXOXKAEHMA IO MO3ULNAM B
MYP n 1193 nokasamu gBe crpansl BPVIKC - bpaswmmsa (cyme-
CTBeHHO Jryymte 1o V193, yem o MIYP) u Kurait (cymectBenHO
xy>xe 1o V199, yem no /14P).

Tenpennuio yrydimennus nosuuuil B pentunre V939 Bcex
ctpan BPVIKC-9 B Teuenne nocneguux 10 jleT MOXXHO paccMa-
TPUBATh B KayeCTBEe CBUJETEIbCTBA TOTO, YTO NpPEeANpPUHIMAae-
Mble Mephbl Ha HallMOHAJIbHOM YPOBHE B KaXKfIOJ M3 CTpaH OKa-
3BIBAIOT OIpeie/IEHHOE IOJIOKMTE/IbHOE BO3MIENICTBME HA CO-
CTOsIHUE OKPY>KaIOI[ell CPefibl U CTAOMIN3ALNI0 SKOTIOTMYeCKO
00CTaHOBKY BHE 3aBUCUMOCTHU OT YPOBHS XXVM3HM HaceTIeHNs U
feMorpaduuecknx XapaKTepUCTUK KaXKOM U3 CTPaH, a TakkKe
HaflennéHHOCTH cTpaH BPUMKC-9 ecrtecTBeHHBIMM NPUPOJHO-
9KO/IOTMYeCKIMY (PaKTOpaMIL.

IIpu stom nepen Bcemn ctpanamy BPVIKC ctomt mMHOrO
OOLIMX COLMANbHBIX 3a/ja4, CBA3AHHBIX C Ka4eCTBOM U 9KOJIO-
rM4ecKUMU ycnoBuaAMmM xusHu Hacenennd. BPUIKC apnaerca
YHUKQJIbHBIM IO CBOEMY COCTaBYy OOBbelMHEeHMeM CTpaH, Kyfia
BXOZIAT [B€ CaMble I'yCTOHACe/I€eHHble CTpaHbl Mypa — VInana u
Kwuraii, Be cTpaHbl ¢ caMbIMyU OO/BIIMMM 3allacaMy IIPECHOI
BOfibI B Mupe — bpaswmsa n Poccus. JIupupyromye mosuuyum B
MMpe IO pacIlPeHNIO JOCTYIIA HacelTeH!sA K YMCThIM TEXHOJIO-
TVMAM NPUTOTOBIEHNA MUY 3aHMMAIOT Tpu cTpanbl bPVIKC -
bpasunus, Kurait, Mingus, a gse - OA3D u bpasunus — focturnn
cTeneHM yp6aHusauum HaceneHus okono 90%. OpHOBpeMeHHO
Tpu crpanbl BPVIKC - Mupusa, Eruner 1 OASD - IpofomKaoT
BXOINTD B IIEPBYIO ABA/IIATKY CTPaH C HanbosIee 3arpsA3HeHHBIM
BO3[JyXOM B MUpe.

CropasegmuBo OTMeTUTD, 4TO ycunusa crpan bPVIKC na-
IpaBJieHbl Ha 60pbOY C M3MEeHeHMeM KIMMATa, OCYLIeCTBICHNe
9HEPronepexofia Ha YMCTble MCTOYHMKN 3HEPIUM, COXpaHEHNUe
IPUPOJHBIX PECYPCOB U yIy4llIeHMe KadeCTBa >KU3HNM MUIINO-
HOB mofieli. HecMOTpA Ha mpuMHMMaeMble Mepbl, 9KOTOTMYeCKIe

npo6/ieMbl  MPOJO/DKAIOT  OCTABaTh-
Csl Cepbe3HBIM BBI30BOM 1 HaceJIeHMe
MHorux crpan bPMKC-9 npopomxkaer
UICIIBITBIBATh Ha ceOe ero HeraTVBHbIE
HOCTIefICTBU.

OpHuM u3 pelreHuit 3Konoruye-
CKMX IIPO6IeM, CBA3aHHBIX C KAYeCTBOM
XKVM3HM JIIOZIelT, MOXKET CTaTh aKTMBHOE
VHTEIPUPOBAHNE B IPOEKTBI COBMECT-
Horo corpymamndectsa BPVIKC, ctumy-
JIMpPYsl B3aVIMHYIO BHEIIHIOI TOPTOBIIO
TOBapaMu, YCIyraMU UM TeXHOTIOTVSMU
MeXJy CTpaHaMI, a TaKKe B COLMATIb-
HYIO IIOBECTKY OObe/[VIHEHN.

3akaoueHne

Taxyum 06pasom, IpencTaBIeHHBII
QHAIUTUYIECKUIT 0030p 3KOIOTMYECKUX
YCTIOBUIT, B KOTOPBIX OCYIIECTBIIACT-
Csl KU3Hb U JESATENbHOCTb HACe/IeHNs
ctpan BPUKC-9, mnokasbiBaeT, 4ToO,
HeCMOTpsI Ha pa3Hoe codyeTaHue (ax-
TOPOB, OOYC/TaBINBAOIX 9KOJOTM-
4ecK) HeOIaronpusaTHble 00CTOSATENb-
CTBa, BCeM 0e3 MCKIIOYEHMs CTpaHaM
BPUKC HeobxomuMo BecTr paboTy Hajy
KOMIUIEKCOM Mep, HAaIlpaBIeHHBIX Ha
COKpalljeHie 3KOJIOTUYECKU-BPEJHOTO
BO3/EIICTBUSA HA JKU3Hb HACEJIEHUS C
y4eToM criennpUKM Ka>KIO0il CTPaHBI.

Iliis1 HaceneHus Dduonuy npogo-
XAIOT OCTPO CTOSITh BOIIPOCHI, CBSI3aH-
HbIE ¢ 00ecledeHreM MUThEBOI BOLOI,
KayeCTBEHHBIMU CAaHUTAPHBIMU YCIIy-
raMy ¥ SKOJIOTMYECKVM YUCTBIMU TeX-
HOJIOTMSIMM TIPUTOTOBJIEHNS NMIU. B
Aduonun u VHANM CBBILIE TOTOBUHBI
HaCe/leHNs1 HYXJJaeTCsd B YIy4IIeHUN
KWIMIIHBIX YC/IOBUIL, COOTBETCTBYIO-
X 0e30MacHbIM CaHUTAPHBIM HOP-
MaM, 11, HeCMOTPsI Ha y)Ke JJOCTUTHY ThIi
CYLIeCTBEHHBIII IIPOTPECC B pelIeHNN
BOIIPOCOB 9KOJIOTMYECKOTrO 6/1aromony-
4ysl, OHYM TPOFO/DKAIOT OCTABAThCs Ha
HIOBECTKE JHA.

Hanbonee cyumjecTBeHHON s
9KOJIOTMYECKOTO O/Iaromomryuyms Hace-
neuusi BPYIKC ocraercs mpobnema 3a-
TPA3HEHMsI BO3[yXa, BHI3BAHHOTO TeX-
HOTeHHBIM Bo3pelicTBueM. Cpasy Tpu
crpaubl 00bennuenns — OAD, Eruner u
VIHayst BOLIN B IEPBYIO ECATKY CTPaH
Mupa ¢ Hauboree 3arpsi3HEHHBIM BO3-
ZLyXOM, I UMEHHO B HIX BMecTe ¢ DPuo-
nueit HabmomaeTcss Haubosee BbICOKAS
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CMEpPTHOCTD, CBSI3aHHAs C 3arpsA3HEHMU-
eM BO3JyXa B JKVWIbIX ITOMEIIEeHUAX U
OKPY>KaIoLIel Cpefibl.

BaxHBIM ABIAETCA IpUMep CTPaH
BPVIKC, nonTBepXgarolnii, YTO BbICO-
KUil YpOBEHb JXM3HM He BCerja Iojpa-
3yMeBaeT 9KONOIMYeCK) O6e30MacHyIo
cpeny mas HacenmeHudA. B Hambonbureit
CTEIEHN 9TO OTHOCUTCA K 3aTPA3HEHNIO
arMoc(epsl, KOTOpoe B OOJBIIMHCTBE
crpan BPVIKC sHaunTe/bHO IpeBhIIIa-
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Abstract

Increased social and economic differentiation in the existing living conditions and the level of environmental
safety of the population in each of the BRICS-9 countries actualizes comparative monitoring of national environmental
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characteristics taking into account existing international standards and regulations. The article analyzes the
dynamics of indicators reflecting the environmental well-being of the population and the specifics of social and
economic development of the BRICS-9 countries. It is shown that on the background of maintaining a high level
of differences between countries in key indicators of environmental well-being of the population, their positive
dynamics is observed, but problems of harmful environmental impact remain. It is substantiated that each of the
BRICS-9 countries needs to expand the set of measures aimed at reducing the adverse environmental impact and
improving the environmental characteristics of life of the population.

Key words: environmental conditions, well-being, quality of life of the population, BRICS, environmental

indicators, natural and ecological resources.
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JKonornyeckasa ycromunBocTh B crpaHax bPVIKC

H.X. Myxcumosa

B cTatbe paccmaTpuBalOTCS 3KONOrmyeckast yCTOMYMBOCTb W KnuMmaTtudeckas nonntuka ctpaH BPUKC B
KoHTekcTe Mosectkn gHs OOH 0o 2030 roaa v Leneii ycToiunBoro passutus. [Moa4epKuBaeTcs ABOACTBEHHAS POSib
9TUX CTPAH KaK KIOYEBbIX Y4aCTHUKOB MUPOBON IKOHOMUKM, (DOPMUPYIOLLINX 3HAYUTENbHYIO A0S0 rN06anbHOro
BBI1 1 HaceneHus, HO 0AHOBPEMEHHO OTBETCTBEHHbIX 32 0KONO 50% BbIGpocoB CO,. Ha 0CHOBE aHann3a TeKyLLnX
cTpaTerni ekapooHu3auum, CTpYKTYpbl BbIOPOCOB M 3HepreTuyeckux npodounei Kurtas, ingun, Poccun, bpasunuu
1 HOxHOW AdpnKi, CTaTbs BbISBASET Pa3nnyns B NoAXoAax K «3enEHOMY» MEPexody W OLEHKE KNMaTuyecKnx
PUCKOB. YIIe/IeHO BHUMaHWE NONUTUKE B 06/1aCT BO30OHOBSAEMbIX MCTOYHMKOB HEPT N, dHEProadddeKTUBHOCTH
1 YCTOMYMBOIO (PMHAHCUPOBAHWUA. B 3aknoyeHne npeanoXxeHbl KOHKPETHble PEKOMEeHAAUWUM No pacLlnpeHmnto
mangara Hosoro 6aHka passutus BPUKC, co3gaHuio CUCTeMbl KIMMATWHeCKOro MOHMTOPWHITA, PasBUTMIO
rocyaapCTBEHHO-4aCTHOro NapTHEPCTBA M pa3paboTke «KapT cnpaBeasiuBoro nepexoaa» Ans yrrnepono3aBucumbix
pernoHoB. CTaTbs NOAYEPKNBAET BXKHOCTb COrNMAcOBaHHbIX AeicTBUI cTPpaH BPUKC ans mocTmxeHns robanbHbIX

KNUMATNYeCKUX LIEMen 1 YCUNeHUs nx poni B oOPMUPYHOLLIEICS apXUTEKTYpe YCTORYMBOrO Pa3BUTHS.
Kniouesble cnoea: BPUKC, akonorudeckas ycToiumBOCTb, Bbi6pockl GO, 3enéHas TpaHcopmauus,
BO300OHOBNAEMAs IHEPreTMKa, KNMMATMYECKas NONUTUKA.

B IloBecTke [HA Ha IEPUOR MO
2030 roga u uenAx B 00IACTY YCTON-
YYBOTO Pa3BUTUA IOAYEPKUBACTCS
BOKHOCTDb 3KOJIOTMYECKOIl YCTONYNBO-
CTU KaK OJHOrO U3 3JIeMEeHTOB 001ieil
ycToruuBocty [1]. Borpocs! cHyKeHus
BBIOPOCOB IApHUKOBBIX Ia30B, Iepe-
XOfla K HU3KOYIJIEPOITHOI 3KOHOMMKE,
OXpaHbl IPUPOJHBIX PeCypcoB U BHe-
IpeHMsl 3eM€HbIX TeXHOJOTMII IPHo6-
peTaroT BCE GONBIIYI0 3HAYMMOCTD KaK
Ha YpOBHeE OT/Ie/IbHBIX FOCYIapCTB, TaK
U B MEX/IYHapOJHbIX MHTErPallIOHHbIX
oO0benuHennax [2].

Ilo panHBIM BcemmpHoro 6aHKa,
ctpanbl BPMKC urparoT BaxHyI0 pob
B MUPOBOJI 9KOHOMIKE, POPMUPYS OKO-
no 25% muposoro BBII u 6onee 40%
HaceneHus 1wiaHets! [3]. [Ipu aTom Ha
UX JOMI0 NPUXOAUTCA oKono 50% 4JacTb
I7I00A/IBHBIX  BBIOPOCOB  YIJIEKVICIIOTO
rasa, a 9KoJIorM4eckas Harpyska B 3TUX
CTpaHax ocTaércsA BbIcOKOi. C Apyroii
croponbl, BPVIKC o6majjaloT BBICOKMM
MOTeHI[MA/IOM ISl TpaHCOopMaym:
OHU AaKTMBHO pa3pabaTbIBalOT 3eyé-
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YCTOMYMBOTO PAasBUTHUA U YYACTBYIOT B MEX/YHAPOJHbIX VHMU-
IMaTUBaX IO KIMMATy U OXPaHe OKPY>KaloIllell CPefibl.

Crpanbl BPVIKC, obnagas 3sHaYMTeIbHBIMM TEPPUTOPUS-
MU, YUC/IEHHOCTBIO HaCe/IeHNA U YPOBHEM MHIYCTpUaNIN3aLM,
BHOCAT BECOMBIiT BK/Iafi B I7I00a/IbHbIe BBIOPOCHI, IV 3TOM Je-
MOHCTPUPYS pasHble NOJXOMbI K 9KOIOTMYECKOMY PerynpoBa-
HIIO U leKapOOHM3aIVIV SKOHOMYKIL

Bri6pocer yraekmcnoro rasa. Kuraii 3aHumMaer mepBoe
MeCTO B MUpe 10 00beMy BBIOPOCOB YITIEKMCIOTO Ta3a — bonee
13 mapp tonn CO, [3] B ron (60mee 33% MMPOBBIX BHIOPOCOB).
OCHOBHBIMM MCTOYHMKAMM ABJIAIOTCA YTOJIbHAsA 3HEPreTHKa,
IPOMBIIIEHHOCTh ¥ TpaHcHopT. HecMoTps Ha BhICOKMIT ypo-
BEHb SMICCHIT BBIOPOCHI Ha AYIIYy HaceneHmsA — Ha 15% Bbllle,
4yeM B Pa3BUTBIX cTpaHax (4], Kurait akTMBHO MHBecTMpYeT B
pasBuUTHE BO30OHOBIAEMON HEPTeTMKM, 3aHMMAeT TUAVPYIO-
1Y€ IO3ULMU B IIPOM3BOICTBE COTHEYHBIX IIAHENEN U 37IEKTPO-
MOOWMIIelt ¥ TIOCTaBWII Iie/b IOCTVKEHNA YI/IepOIHON HelTpalb-
HocTu K 2060 ropy.

VHpus, onmpaAch Ha BHYTpeHHUe pedOpPMBI M MOJIepPiK-
Ky MEXIYHapOJHBIX MapTHEPOB, JOOMIACh BBICOKOTO POCTa
BO300HOB/IsIEMOI 9HepreTuky — 175 I'BT ycTaHOBNIEHHBIX MO -
HocTell 1 1aHbl goctudb 500 I'Bt k 2030 rogy. Baxxnyro ponb
ChITpajIa pa3BUTasA CUCTEMa KIMMATIYeCKOTO (DMHAHCMPOBAHU,
BK/TIOYAOIasl HAal[VIOHA/TbHble (DOHMDI, «3e€HbIe» OOMUranmum u
y4yacTye B MeX/lyHapoJHOM COTHEYHOM ajbsAHce. HecmoTps Ha
poO6IeMBI C TOCTYIIOM K 3HEPTMM M HEXBATKOJ MHBECTUIINIL,
VInpua mcnonbsyeT MHHOBAIIOHHBIE MEXaHU3MBI ¥ KOMIIJIEKC-
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HBII IIOJIXOf, KOTOPBII MOXET CIY)XKUTb MOJENBI0 I Jpy-
TUX pa3BMBaOIMXCsA cTpaH [5]. IIpyu aToM ypoBeHDb BHIOPOCOB
Ha Iy HaceleHUs OCTa€TCA ONHMM M3 CaMbIX HU3KUX CPelM
crpan BPUKC - oxono 2 1 CO,/4en. (o cpaBHenuio ¢ 10 T B
Poccun n 6omnee 9 T B Kutae), 4to oTpaykaet CTpyKTypHBIE I CO-
L[Ma/IbHbIE 0COOEHHOCTY MHAMIICKON SKOHOMUKIA.

Poccna xapakrtepmsyeTcs OTHOCUTENIBHO BBICOKVM YPOB-
HeM BbIOPOCOB Ha fymry Hacenenus (okono 10 T CO,), 4To cBsA3a-
HO C 9HEPTrOE€MKOCTbIO 3KOHOMMKM, MIMPOKNUM JICIIO/Ib30BaHNEM
JICKOIIaeMOT0 TOIUIMBA 1 Caboit nudepenimalueit sSHepreT-
geckoro 6amaHca. OCHOBHbIE ICTOUHMKI — SIeKTPOIHEPreTHKa,
IPOMBIIUICHHOCTD (B YaCTHOCTY META/UTyprus 1 HeTeXuMI)
u TpaHcnopT. HecMoTps Ha mMerommiicss NOTEHIMAM B 06acTn
B3 n sueprosaddexruBHoCcTH, Poccusa moka geMoHCTpupyeT
yMepeHHbIe TEMIIbI 9KOTOTMYeCKOil TpaHCHOPMALINI U COCPeo-
TOY€HA Ha afjalTaljIOHHBIX Mepax.

bpasunmma peMoHCTpupyeT, KaK BKIIOYEHME COLIMATbHBIX
U 9KOHOMMYECKNX (PAKTOpPOB B pasBUTHE BO300OHOBIIAEMOI
9HEpPreTUKI IT03BOJIAeT (POPMUPOBATh KOMIUIEKCHBIE CTPATETUN
ycTorranBoro passutus. B 2022 ropy 6onee 88% anexTposHep-
TUY B CTpaHe ObIIO IOTy4YeHO U3 BO30OHOB/IAEMBIX ICTOYHIMKOB
(Ipy cpemHeMMPOBOM YpOBHe 0KOlo 32%), u3 Hux 63% - rup-
pO3HepreTyKa, 4bsA JomA cHU3Umach ¢ 87% B 2000 ropy 3a cuér
pocTa 6momaccel, BeTpa u conHIa. B pesynbrare Bpasumus 3a-
HuMaeT ocoboe mecto cpenu ctpan BPVIKC, o6ecrieunBas muuib
oKo710 2.5% coBokynHbIX BeI6pocos CO, (3], mpu aTom eé snep-
TeTUYECKUI CEKTOP OCTAETCA OFHNUM U3 HalIMEHee YITIEpOIOEM-
Kux [6].

IOxHas Adpuka ocTaéTcss OFHOI M3 CaMbIX YI/Ie3aBVICHU-
MBIX 9KOHOMVK MUpa: YTOIb obecreunBaeT 0Kono 73% obiero
sHeprocHabxeHmst 1 90% 37IEKTPOIHEPTUM, UTO JleaeT e€ KpyIl-
HEeIIMM UCTOYHUKOM BbIOpocoB CO2 B Adpuxe u BTOpOII 1m0
YIZIEpOIHOV MHTEHCUBHOCTM SKOHOMMKONM B MUpPE, HECMOTPs
Ha CPaBHUTEJIbHO CKPOMHBIII BK/IaJ, B BBIOPOCHI Cpefu CTpaH
BPUKC - okomno 2% (mpotus 69% y Kuras, 15% y Viaguu n 10%
y Poccun). IIpu sToM B mepecuére Ha AylIy Hace/leHNUs BBIOPO-
CBI IPEBBIMIAIOT 6 TOHH. OTHOBPEMEHHO CTpaHa IEMOHCTPUPYET
3aMeTHBIIT IIPOTPecC B PasBUTUY BO30OHOB/ISIEMOI S9HEPTeTUKIA:
monst BUIO BeIpocna 6ormee yem B 2.5 pasa — ¢ 5% o 13.2% B
2019-2024 rr., a IPOUSBOACTBO COTHEYHON SHEPTUM YBEIMIN-
nochb ¢ 4.9 mo 20 TBr-u. B 2022 roxy IOxnaa Adpuka sanycru-
nma crparernio «CIIpaBefiIMBbII S9HEPreTMIecKnit mepexom» (Just
Energy Transition, JET), mpegycMaTpuBaromyo BbIBOJ 13 9KC-
mnyatauyy 34 Bt yronpHbIX MomiHOCTel 1 BBOg, 18.2 I'BT «3e-
nénpix» K 2030 ropy npu mopepiKKe MeX/yHapOAHBIX JOHOPOB
u naBectopos (CIIIA, Benukobpuranus, @pannus, lepmanns u
ZIp.), YTO OTKPbIBAE€T BO3MOXXHOCTH JJIs IIOCTEIIEHHOTO CHIDKe-
HIISL YITIEPOJHOI 3aBUCUMOCTH U GOpMUpOBaHus Oojiee cOanaH-
CHPOBAHHOI 9HEPreTUIeCKON CTPYKTYpHI [7].

Takum o6pasom, crpansl BPVIKC cymiecTBeHHO pasmm-
4alTCA 10 ypoBHI0 BI6pocos CO, u nopxozam IexapboHu-
sarym. Kurait n ViEama nmupupyor mo o6beMy SMUCCHIA, TIpK
sToM Kutaii aktuBHO nHBecTUpyeT B BV, a VInpgusa coxpanser
HM3KWIT YPOBEHDb BBIOPOCOB Ha JylIy HacenmeHus. bpasunms ne-
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MOHCTpPUPYeT HI3KIe BLIOPOCHI 3a CYET
Pa3BUTOI THMAPO3HEPreTUK, a I0KHasA
A¢prka — BBICOKUIT yPOBEHb BBIOPO-
COB Ha AYIIy Hace/eHMsI IpU pacTylieit
mone BVI3. 3ro moguépkuBaet HEOOXO-
OVIMOCTb MHIVBUAYAJIbHBIX CTpPATEeINil
leKapOOHM3aUM U ORHOBPEMEHHOTO
oOMeHa TEeXHOJIOTMSAMM U IIPAKTUKAMU
B paMKax 00beMHEeHNSI.

IIpompimniennsni cekrop. IIpo-
MBbILIJIEHHAsI CTPYKTypa OKa3bIBaeT
IpsiMOe BJMsIHME Ha OOBEMBI BBIOPO-
coB. Knrait u Vlugua ¢opmupyror 54%
IPOMBIIITIEHHBIX BBIOPOCOB PpErMOHa,
IIpU 5TOM OCHOBHAsl Harpyska ¢popmm-
pyerca 3a CYET TAXKENON IPOMbIILIIEH-
HOCTH ¥ yTO/NbHOI reHepanun. Poccus
0CTaéTCs 3aBMCUMOIL OT HedpTerazoBoil
OTPaciy U 3HEPrOeMKUX IIPON3BOACTB.
Dpasmmst cTankmBaeTcs C [aBlIeHUEM
Ha 9KOCHCTEMBbI, B OCHOBHOM M13-32 ar-
POIIPOMBIIIIEHHOTO KOMIIJIEKCA U 9KC-
MaHCUM 3eMJIenonb3oBannA. B IOxxHoi
A¢prke 3HaUNTeIbHAS OIS BBIOPOCOB
00yC/IOB/IeHa YTOMbHON SHEPTeTUKON U
TOOBIBAIOIUIM CEKTOPOM.

ITokasarenb sHeproémkoctu BBII
(xr HedTAHOrO 3KBMBajeHTa Ha 1 000
mort. BBII, B IOCTOSHHBIX IIeHAaX) Bapb-
upyercsa: B Poccum (144.1) n IOxHOI
Adpuke (143.5) OH 0CTaETCsI BHICOKUM,
YTO YKa3bIBaeT Ha HEOOXOAMMOCTD TeX-
HOJIOTMYecKol MofiepHusanuu. B Kurae
(125.2) u Vapgumn (82.9) nabmogarTcsa
MO3UTUBHbBIE CIBUTY, CBS3aHHBIE C LIM-
dbpoBusanueit 1 MepaMu 10 3HeProad-
¢dextuBHOCTN. Bpasmwmsa (77.4) moka-
3bIBaeT OTHOCUTE/IBHO OaronpusTHbIe
3HAUeHNA, YaCTUYHO Orarogaps mmpo-
KOMY MCIIO/Ib30BAHMIO TMJPOSHEPIUL.

Crpanpl BPVIKC npunsm Ha cebs
00s13aTeNIbCTBa O COKPAIEHUIO BBI-
6pocoB B pamkax ITapyxckoro corya-
menus (8] M OOHOBMIM CBOM HaLMO-
HAJIbHO OIIpefie/IEHHble BKIaabl. Kurait
00s13aj1cs1 JOCTUYD MMKa BBIOPOCOB K
2030 ropmy u fOOUTBCS YITIEPOFHOI Hell-
TpanbHOCTHU K 2060 ropy. ViHoua Hame-
JleHa Ha pmocTipkeHme 50% monu BUOD
B sHeprobamaHce k 2030 roxy. Poccus
3asBIIA O MOCTVDKEHUM YITIEPOIHOIN
HelTpanbHOCTU K 2060 ropy, mpu sToM
IVIAH JeKapOOHM3ALMM OCTAéTCs Me-
Hee KOHKPeTM3VMPOBAaHHBIM. bpasmmnsa
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HeKIapupyeT LelN IO CHIDKEHUIO BbI-
OpOCOB B arpoceKTope ¥ IpeAoTBpallle-
Huo obesnecenns. IOxHas A¢ppuka, B
paMKax MEXIYHApOLHOI IIOfAEPKKN
(JET), nnaHmMpyeT yCKOpEHHYIO feKap-
OOHU3AIIMIO YTONBbHOI S9HEPTeTUKIA.

3enénas Tpanchopmanus 3aTpa-
IMBaeT K/IKYeBble CEKTOPbl — TPAHC-
IOPT, IPOMBIIUIEHHOCTb U CENIbCKOe
x03s7cTBO. B Kurae n VMiHgum akTMBHO
Pa3BMBAIOTCS IPOrPAMMBI IO 3/I€KTPU-
¢uKanMy TPaHCIOPTAa ¥ IOBBIIICHNIO
9HeproaPpdHeKTUBHOCTH MPERTIPUSTUI.
Bpasumus oxycupyercst Ha 6103TaHO-
Jie ¥ YCTOMYMBOM 3€MJICIIO/Ib30BAHUIL.
IOxnas Adpuxka 3amyckaer KImmaru-
JeCK! YCTOIYMBble IPOEKThl B 3HEp-
reTHKe ¥ TPAHCIIOPTE, B TO BpeMsA Kak
Poccmsa pemaer craBKy Ha JIeCHOM IO-
TeHIIMAI U JOOPOBOJIbHBIE YITIEPOJHbIE
PBIHKIL

HocTimkeHme KINMaTI9eCKIX
1emeil BO MHOIOM 3aBUCHUT OT JO-
CTYIIHOCTM (PMHAHCOBBIX PeCypcCOB.
Kurait - MupoBoli musiep 1o MHBECTU-
IVSIM B BO30OHOBJISIEMYIO SHEPIeTUKY,
BK/IIOYasl COJIHEYHbIE, BeTPOBbIe 1 BO-
HOpOfiHbIe TeXHONMOrMM. VIHAuA Takxe
aKTMBHO IIPUBJIEKAeT YacCTHbIE U Me-
JKIYHapO[HbIe MHBECTUIINMM, B TOM YIC-
ne 4depe3 «3enéHble» obmuranuu. bpa-
sumusA u 1OAP paspuBaror ycroiumsoe
¢buHaHCHpOBaHNUe TIPY TOAJEpP>KKe Me-
KIYHapOAHBIX (POHIOB 1 GAHKOB pas-
BuTHA. B Poccun cymecTByroT sneMeH-
THI KJIMMAaTI4eCKOTr0 (PMHAHCHPOBAHNA,
HO MaciTab oCTaéTcs OrpaHUYEHHBIM;
B 2021 ropy saIylleHbl II€pBbIe 3€1€-
Hble O0O/IUTALNY, OfHAKO PHIHOK ITOKA B
cTagym pOpMMUPOBAHUA.

Bce crpannt BPUKC sapnawoTca
y4JacTHuKaMy Ilapipkckoro cormare-
HIA Y PETYISIPHO YYACTBYIOT B MEXAY-
HApOJHBIX KIMMAaTHMYeCKNX (opyMax.
B mocnepmHue rofpl 0TMEYaeTCA CTPEM-
JIeHNe YCWINTb KOJUIEKTMBHBIN TO/IOC
BEPVMIKC 1o BompocaM YCTOMYMBOTO
pasBUTUSA I CIIpaBe[INBOTO 3Hepre-
TUYecKoro mnepexopa. HecmoTps Ha
pasmnuusA B YPOBHAX PAasBUTHUA U KIIN-
MaTUYeCKMX BbI30BaX, cTpanbsl BPVIKC
MIPOABUTAIOT UJIEI0 «OOIMX, HO Iud-
bepeHUMPOBAHHBIX  0053aTENbCTBY,
aKLEHTHUPYSl IPaBO Pa3BUBANIIUXCSA
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CTpaH Ha YCTOMYMBOE SKOHOMIYECKOE PA3BUTHE IIPU MEXK/yHa-
PORHOI NOALEPIKKE.

HecmoTps Ha 3HaumTenbHbIN mporpecc, ctpanbl BPVIKC
CTa/IKMBAIOTCA C PAZOM 6apbepoB, 3aTPYAHAIOLINX peanynsa-
LMIO 9KOJornmdeckoil mosectku. Cpeiy HUX - HeJOCTaTOYHas
VHCTUTYLIMOHAIbHAasA KOOPAMHALMA, OTPAHNYEHHBI JOCTYN K
(UHAHCMPOBAHNUIO, TEXHOMOTMYECKasI 3aBUCUMOCTb OT Pas3BU-
TBIX CTPAaH M HeXBaTKa JJaHHBIX [/l OLIEHKM KIMMaTUYeCKUX
puckoB. YposeHb BHenpenuss ESG-cranmapToB (skomormde-
ckort/Environmental, commanproit/Social n ymnpasnengeckoii/
Governance) U MEXaHU3MOB YCTOIYMBOIO peryIMpPOBAHNA
ocTaércst pparMeHTapHbIM.

Tem He MeHee, CyIIeCTBYeT 3HAUNTE/IbHBII IOTEHIIVAL [/
Koollepaluu: 0OMeH TeXHONOTUSIMU U MPAKTUKAMIU «3€TIEHOTO»
peryMpoBaHusA, COBMECTHble HAay4YHble ¥ (DMHAHCOBBIE MHU-
I[VIaTUBBI, Pa3BUTIE PETMOHA/IBHBIX IIETIOYeK ITOCTABOK B cdepe
BIS. biok BPVIKC Takxe MoxeT Urpatsb 60/1ee akTMBHYIO POJIb
B I7I06A/IbHOT K/IMMATUYIeCKOI apXUTEKType, BBICTYIIAA C COIVIA-
COBaHHBIMM HO3MLMAMIU IO BOIIPOCAM «3€/IEHOro» (prHaHCH-
POBaHUA, CIIPaBeIIMBOrO Iepexofia U TpaHcdepa TeXHOMTOTHIL.
Muterpanusa ESG-noaxonoB M MMPOKOe BHEPEHME 3€IE€HDIX
TeXHO/Morui (BOZIOPOJ], «yMHbBIe» CETH, pecypcocOepesxeHue,
BOCCTAQHOBJICHE 9KOCUCTEM) CIIOCOOCTBYIOT HE TOMBKO 9KOJIO-
TMYECKUM, HO ¥ COLMaTbHO-9KOHOMMYECKUM LIe/IAM: CO3JaHNIO
pabounx MecCT, MOBBILICHNIO SHEPTOHE3aBUCUMOCTH, YKpeIIe-
HUIO YCTOMYMBOCTY K KIMMAaTU4YECKUM PUCKaM.

[TpoBenéHHBIN aHA/MN3 IOKA3aJI, YTO SKOJOrmYeckas ag-
(beKTMBHOCTD M KnmMmarmdeckas nomutnka crpan bPUIKC me-
MOHCTPUPYIOT KaK obmye TeHmeHIVM (yCWaeHue KIuMmarude-
CKUX 00s13arenbCcTB, pasButye BVO, mosbilieHme aHeproad-
(beKTMBHOCTN), TaK M CYIIECTBEHHbIE PA3/IN4UUA B CTPATETVX,
VMHCTUTYTaX U pe3ynbTraTax. Kurai u VIHauA onepexaT gpyrue
CTpaHBI 10 MacIITabaM MHBECTULVI M TEXHOTOTMYECKIIM MHHO-
BalVsM, B bpaswimm nmeeTcs noreHyan 6mosHepreTuxy, Poc-
cus u IOAP HaxopATCA Ha sTane CTPYKTypHOI afantanymn.[lep-
CIIEKTUBBI 9KOJIOTMYECKOI MOflepHM3ALUY TPeOYyIOT IMpeoyore-
HUA BHYTPEHHNX 0apbepoB, PacUIMpeHMs HOCTYIIA K YCTONYIN-
BOMY (DMHAHCHPOBAHUIO U YKPEIIEHNA KIMMAaTN4IeCKIX NHCTH-
TyTOB. IIpenmaraercs Jid ganbHENIIEro pa3sBUTHA CAEAYIOIee:

1. Hosmwiit 6ank passutua (NDB) BPVMIKC moxer cratb
K/TI0YeBBIM HCTPYMEHTOM K/IMMATIYeCKOTO (PMHAHCUPOBAHIIA:
pacipenye ero MaHjiaTa Ha IMOJLEeP)KKY 3€/IEHBIX MHBECTUII
IIO3BOJIUT OTKAa3aThCs OT CO3MIaHMA HOBBIX CTPYKTYP, MUHVMMM-
3MPOBATh OPTaHM3ALVIOHHBIE U3JEPKKM M OIIEpaTMBHO HAIIPaB-
JIATh PeCypchl Ha peanyu3alyio MPOEKTOB YCTOWYMBOTO Pa3BU-
THUA.

Knumaruueckuit manzar NDB Moker BkmodaTh (uHaH-
CUPOBaHMe TOCYJapCTBEHHBIX VM YaCTHBIX MHMIIMATUB IO CHHU-
JKEHMIO BBIOPOCOB NMApHMKOBBIX Ta30B, MOBBIMICHUIO SHEPTO-
3¢ eKTUBHOCTHY, HEepexofy Ha BO30OHOB/IsEMble MCTOUYHUKU
9HEepPIuyM M afalTalMy K M3MEHEHUIO KamMara. Taxke BaKHO
paspaboTath CrelManbHble MTHCTPYMEHTBI — «3€/IEHble 00/mra-
1yn» ¢ rapanTreit NDB 1 cybcuaupoBaHHbIe KpeUTHBIE TMHUN
IJLs1 IPOEKTOB B pa3BuBarolnxcs yacTax ctpad bPUKC. [lannas
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Mepa 00eCIeunT CUHEPIUI0 C Y>Ke HMPUHATBHIMU MeXJYHapof-
HBIMI 00513aTe/IbCTBAMIU B paMKax [1apypKCKOro cormauieHus u
YCKOPUT BHE[IPEHME TeXHOIOT I YCTOYMBOrO PasBUTHA B KIIIO-
YeBbIX CEKTOpPaX SKOHOMUKIL.

2. QopMrpoBaHMe CUCTEMBI KIMMATHYeCKIX NHANKATOPOB
u MoHuTopyHra B pamkax BPVIKC. JIn4 nospleHns Npo3pad-
HOCTM KIMMarmdecKoi nomutuku crpad bPMKC n kooppuna-
VIV VIX YCVJINTE TIpeJIaraeTCs CO3/IaTh eAVHYI0 U POBYIO IIIAT-
¢dbopMy KIMMaTH4eCKOTO MOHUTOPUHTA HA OCHOBE PETy/IAPHOTO
cbopa U my6MMKAILVM KOIOTMYeCKUX AaHHbIX. Takas cucrema
MoxeT 6bITb opopmtena kak Kmumarmaecknit peructp bBPVKC,
B KOTOPBIN CTPaHbl BHOCAT OQUINMATbHYI0 CTATUCTUKY IIO BbI-
6pocam CO,, MCIONB30BAaHMIO BO30OHOB/IAEMbBIX MCTOYHIKOB
sHeprum, sHeproeMkoctu BBII, none 3enéHpix MHBecTMLUIT U
OPYIMM KII0YEeBbIM NHANKATOPAM.

[Tnatdopma mo/mKHA 1efICTBOBATh HA OCHOBE MEXXIYHAPOTHO
IPVM3HAHHBIX METOAMK M OBITb MHTETPUPOBAHA B HAI[VIOHA/IbHbIE
crpareruu crpad BPVIKC. 910 obecrednT COmoCTaBUMOCTb, JO-
CTYIIHOCTb ¥ Hay4YHYI0 OOOCHOBAaHHOCTD JAHHBIX, YKPEINT JJOBe-
pue MeX/y yJacTHUKaMU OObeVHEHNs, a TakKe 00/IerduT B3an-
MOZIEVICTBIIE C MEX/[YHAPOJHBIMI OPTaHN3ALVISIMA 1 JOHOPaMIL.

3. YKpemeHue MeXaHM3MOB TOCYHZAPCTBEHHO-YACTHOTO
naptaépcrBa (Y1) B BMIO ¢ MeXX@yHapOIHBIMU TrapaHTUAMIL.
st yckopeHHOro Iepexofa K HU3KOYITIEPOLHON 3KOHOMMKE
crpanam BPVIKC Heo6x0iMMO co3iaTh 61aromnpusATHbIe yCIo-
BUS JUIsL TIPUTOKA YaCTHBIX MHBECTULUIL B CEKTOP BO30OHOBIsIE-
MOJ1 3HepreTuky. KroueBbIM yc/1oBMeM 3TOTO SIB/IAETCS IOBBI-
IHIeHVe TIPefiCKa3yeMOCTH U 3alUIIEHHOCTY VHBECTOPOB depes
CIICTeMYy TapaHTUIl BO3BpaTa MHBECTULINIL, IIPefOCTAB/IAEMbBIX
npu nopgepxke NDB 1 Me>XxnyHapomHBIX (pUHAHCOBBIX MHCTH-
TyTOB (Hanpumep, BcemupHoro 6anka).

OpHOBpEeMEHHO PEeKOMEHAYeTCA peann3oBaTb NUIOTHbBIE
IPOrpaMMBbl «3€/IE€HBIX AYKIIMOHOB», B PAaMKaX KOTOPBIX 9acT-
Hble KOMIIAHMM CMOTYT IIOJTyIUTb IO/ITOCPOYHbIE KOHTPAKTHI HA
MIOCTaBKY «3€/I€HOV» SHepruu ¢ PUKCUPOBAHHBIMI TapUQaMI.
Oco60e BHMMaHE JO/DKHO OBITD y/IeNIeHO PETMOHAM, IJie YTO/Ib
HO-TIpeXXHEMY JJOMUHMPYeT B sHeprobaaance.PasBurue ycroii-
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DOI: 10.59117/20.500.11822/43922. 8.
3. World Bank. World Development Indicators. (https://databank.
worldbank.org/source/world-development-indicators). 9.
4. International Energy Agency. CO, Emissions in 2023. - 2023.
5. G. Nagoji
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41BOTO FOCYZIapCTBEHHO-YaCTHOTO
napTHEpcTBa B BJO cTaneT He TONMBKO
VCTOYHMKOM COKpalll€eHNA BbI6pOCOB,
HO U JpaliBEpOM 3KOHOMMUYECKOTO PO-
CTa, 3aHATOCTU 1 TEXHOJIOTUYECKON MO-
[epHMU3ALNIL.

4. Paspaborka «Kapr crpasen-
JIMBOTO IIepexofa» i YITIEpPOHOo3a-
BUCUMBIX permoHoB. OcylecTBIeHNe
3e71€H01 TpaHCHOPMAIIVIL JODKHO Y4I-
TBHIBaTh He TOJIBKO 3KOJIOTMYECKUe, HO
M COIlMaibHbIE ACIEKThl. B aTO cBA3U
IpefIaraeTcsi BHEAPUTD 0053aTe/IbHYI0
HpakTuKy paspaborkn «Kapr cmpa-
BEJ/IMBOTO ITIepexofia» B KaXOM ToCy-
mapctBe BPVMIKC. 9Tu KapThl HOKHBI
COJlepyKaTh: NeTa/lbHbIN aHAIU3 YA3BMU-
MBIX TEPPUTOPUIL U OTpacineil (yromb-
Hasg U TsDKémas IIPpOMBINIJIEHHOCTD,
TPAHCIIOPT); OLIEHKY IOTEeHIIMaTbHBIX
COIMaZIbHBIX M OKOHOMMYECKUX IIO-
CTIE[ICTBUIT OT COKpAIEeHNsI BBIOPOCOB;
MEXaHU3MBl MOAIEPXKKI: Iepeobyde-
HII€ KaIpOB, pasBUTHE a/IbTEPHATUBHON
3aHATOCTH, JIbIOTHBIE IIPOrpaMMbl /1A
MaJIOro ¥ CpefiHero OM3Heca, IMOAepiK-
Ka MHUTpalUuy TPYLOBBIX PECYPCOB B
ApYyTie CEKTOPbI SKOHOMUKIL.

Ocob6y0 ponb B 9TUX Ipoleccax
JO/DKHBI WUIPaTb permoHasbHbIe Op-
raHbl BIaCTN M MHCTUTYTbI Pa3BUTUA
[9]. BaxxHO, YTOOBI KaXK/Ibli1 IIPOEKT IO
IeKapOOHM3AIMU UMeT COLMATbHBII
«aHaMM3 MOCNeNCTBUI», YTO TI03BO-
JIUT TIPEBPATUTD 3€NIEHYIO0 ITOBECTKY U3
Yyrpo3bl B MICTOYHUK YCTO]Z‘{I/IBOFO po-
CTa M COLMA/IbHOI CIIPABEINBOCTIL.

A. Veronese da Silva, C.]. Carneiro
Renew. Energy, 2025, 248, Article 122996.
DOL: 10.1016/j.renene.2025.122996.
P. Mirzania, J.A. Gordon, N. Balta-Ozkan, R.C. Sayan,
L. Marais
Energy Res. Soc. Sci., 2023, 101, Article 103122.
DOI: 10.1016/j.erss.2023.103122.
United Nations Framework Convention on Climate Change. The
Paris Agreement.
H.E. Bonoapenxo
IIpoepeccusnas sxkornomura, 2024, 8, c. 19-33.
DOI: 10.54861/27131211_2024_8_19.
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Abstract

This article explores environmental sustainability and climate policy in the BRICS countries within the
framework of the UN 2030 Agenda for Sustainable Development. It highlights the dual role of BRICS nations as
major players in the global economy — accounting for a significant share of global GDP and population — while also
being responsible for approximately 50% of global CO, emissions. Based on an analysis of current decarbonization
strategies, emission structures, and energy profiles of China, India, Russia, Brazil, and South Africa, the article
identifies diverse national approaches to green transition and climate risk management. Particular attention is
paid to renewable energy policies, energy efficiency measures, and sustainable financing. The conclusion offers
detailed policy recommendations, including expanding the BRICS New Development Bank’s mandate to cover
climate investments, establishing a unified climate monitoring system, promoting public-private partnerships in
renewable energy, and developing Just Transition Roadmaps for carbon-dependent regions. The study emphasizes
the importance of coordinated BRICS action in achieving global climate goals and strengthening their position in
the emerging architecture of sustainable development.

Keywords: BRICS, environmental sustainability, CO, emissions, green transition, renewable energy, climate

policy.
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duHaHCcOBOE 06ecnieyeHMe IKONOTUIECKOTO PAa3BUTIS
u corpysamndecrsa crpad bBPUIKC

H.II. Monuanosa

B cTaTtbe paccmartpuBaeTcsi NO3NLUOHUPOBAHNE MEXAYHAPOAHOro WHTEerpauuoHHOro o6beanHenns bPUKGC
B MIPOBOI 3KOHOMUKE. VccrneayoTcst 0CO6EHHOCTM SKOHOMUYECKOr0 NOSIOXKEeHUS 1 (DUHAHCOBOrO 06ECneYeHNs
cTpaH-4neHoB BPWKC B KkOHTeKCTe akTyanusauuu BOMPOCOB 3KOMOMMYECKOTrO PasBUTMA U NPOAYKTUBHOMO
B3aMMOJIECTBMA B YCIIOBUAX U3MEHSIOLLIEICS reononuTUYecKon cuTyaumn. Ha ocHOBe aHann3a COBPEMEHHOro
aTana pasBuUTUA U SKOHOMMWYECKOro COCTOAHUA CcTpaH-4neHoB BPUKC chenaHbl BbiBOAbI 06 YKpemnieHuu
COTPYAHMYECTBAB (PMHAHCOBOW CDepe M MOBbILLIEHNN aKTYaSIbHOCTN BOMPOCOB 3KOJIOMNYECKOI MOBECTKY B KOHTEKCTE
LOCTUXeHUs opueHTMpoB Lienen yctonymneoro passutus OpraHnzaumn 06befnHeHHbIX Hauuin. ChopMynupoBaHsl
KOHLLeNTyanbHble BbIBOAbI 0 HEOOXOAMMOCTY CO3LaHNUs COANaHCMPOBAHHOIO NMPUPOLOOXPAHHOrO (OMHAHCOBOIO
MeXaHW3Ma, Bbl6opa MPUOPUTETHLIX HANPaBNEHWIA WHBECTUPOBAHMA IKONOTUYECKMX MPOEKTOB M 060CHOBAHUA
KJH04€BbIX BEKTOPOB Pa3BUTUSA MEXAYHAPOLHOr0 COTPYLHNYECTBA B Crepe pauroHanbHOro NpupoAonosib30BaHna

1 OXPaHbl OKPYXXatoLLLEn Cpebl.

KnioyeBble cnosa: 9KOHOMUYECKOE Pa3BMTUE, MHTErPaLyOHHbBIA CO3, MEeXAYHAPOAHOE COTPYAHWYECTBO,
(bmHaHCOBOE 0becneyeHmne, aKoornyeckne npobembl, cTpaHbl-4neHsl BPUKC.

BBenenue

OnHOIT M3 0COOEHHOCTEl COBPEMEHHOTO 3Tara MIPOBOTO
pasBuUTHs SABTsAETCA GOPMUPOBAHIIE MeXAYHAPOSHBIX 00beIHe-
HUJI TOCYlapCTB, OCHOBaHHbIX Ha B3aMIMOJIEVICTBUM ¥ 9KOHOMIYE-
CKOM cOoTpypHudecTse. Tak, OGHVM U3 YCIIELTHO COTPYAHMYAIOIINX
U aKTMBHO Pa3BUBAIOIIVXCS MHTETPALMOHHBIX COI30B ABJIAETCA
koarmuyAa BPVIKC. Orambl ee co3faHysA 1 COBpeMeHHbIE SKOHOMM-
YecKie JOCTYDKEHMS TOCYAapCTB-YIaCTHIKOB ONNMCAHBI B paboTe
[1]. AkryanpHble Ipo6eMsl U nepcriekTuBbl passutisa BPVIKC
uccnerytorca yaenbiMu MI'Y um. M.B. JlomoHOCOBa 1o, pyKoBOfI-
crBoM akafemuka PAH B.A. CagoBanyero [2]. B HacTosiee Bpemst
crpaHamn-aieHamy bBPVIKC saBiistorcs fecsaTsb cTpaH, reorpadirde-
CKM PACTIONIOKEHHbIE B PA3HBIX PETMOHAX MMpa, Pa3/INYHBIX NIPH-
POIHO-K/IMMATHYECKUX 30HAX, MMeIoIne 0COOEHHOCTH TOCyap-
CTBEHHOTO ¥ aJMMHVCTPaTVBHO-TEPPUTOPUATIBHOIO YCTPOJCTBA,
crienypuKy X03AIICTBA U HaCe/IeHNA.

OrnHako opraHm3anys X03saICTBEHHO 1esITeIbHOCTY Ha Tep-
PpUTOPUY Ka>K[OTO 13 TOCYJAPCTB OCYILECTBIIAETCA Ha OCHOBE Ha-
IMIOHA/IBHOTO HOPMAaTUBHO-TIPaBOBOro obecreyenns. [Toromy s
COIVTACOBAHHOTO BENEHMA XO3AMCTBEHHOI [EATENTbHOCTY CTPaHa-
mu-wieHamy koamuuuy BPYIKC Tpebyetcst ceppe3Hast CMHXPOHM-
3alyA COOTBETCTBYIOLX HOPMaTVBHBIX IOIOXKEHNI ¥ IPaBOBBIX
IOKYMeHTOB. IIoMMMO 3TOro, HeOOXOVIMO HajM4me KOOPHVHM-
PYIOILIIETo OpraHa, Hab/MIOAOIIero 3a COOMOeHNEM BCeX YCTaHOB-
JIEHHBIX 3aKOHOJJaTeNIbCTBOM IPOLIERYP M COI/TACOBAHMIL B cBA3M ¢
YXYZIIEHVEM 3KOTOTMIECKON CUTYal[yl B MYP€ BOIIPOCHI COITIACO-

MOJIYAHOBA

Haranbs lNetpoBHa
npodeccop, K.3.H.,
MPY um. M.B. JlomoHocosa

BaHMsI IPAaBOBBIX HOPM B cdepe mpupo-
IOTIONIb30BAHYSL IIPMOOPETAIoT 0COOYI0
OCTpOTY.

BPUKC kxak Koamnuus rocysapcrs
Mupa ¢ popMupyoeicsa
3KOHOMMKOI

B coBpemeHHOM MMpe B YCIOBUAX
HeIIPefCKa3yeMOro pocTa IeOHOINTIYe-
CKIIX PYICKOB Ha CMEHY CTapOMy MIPOIIO-
PAOKY HIPUXOAMUT HOBas KOHQUrypaums
MEXIYHApOHbIX OTHoLIeHWiT. O6beny-
HeHre bPVIKC axkTmBHO pasBuBaercs B
MIPOBOJI 9KOHOMMYecKol cucrteMe. Ilo
COCTOsIHMIO Ha Hadano 2025 I. Koaaumus
BPUKC oxsartbiBaeT npumepHO 30% Mu-
POBOrO PBLIHKA, MMeeT IUIOIAfb OKOJIO
39.7 MJIH KM?, YTO COCTaB/IAET OKOMIO 35%
o6uert rromgamy 3emmn. Ha crpanbl-ute-
Hpl BPVIKC npuxomnrca 43% Hacenenusa
mupa (3.6 wipp denoBek). COBOKYITHBIN
BBII goctur 32% o6memupoBoro (25
TprH pomwtapos CIIIA), a BHemHeTOpro-
BBIIT 060POT cocTaB/sieT 23% MUpPOBO-
ro ToBapoobopora (10 TpmH HomIapoB
CIIIA). I BnusHMe KOaaMIUMM Ha Me-
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Ta6nuua 1. Banosviii snympennuii npooykm (BBII) cmpan BPVIKC ¢ 1990 no 2024 2., 8 mapo donnapos CIIIA!

Ctpana / roa 1990 2000 2010 2020 2024
Bpasunus 455.3 655.4 2230.0 14761 2310.0
Poccus 574.1 278.1 2200.0 1400.0 2160.0
Nupnsa 326.6 476.6 1708.4 2670.0 3989.0
Kutai 398.6 1211.3 6040.0 14 687.0 18 800.0
HOAP 260.0 132.9 363.7 75141 403.0
WToro: 2014.6 2754.3 12 542.1 20984.2 27 662.0

JKIYHApOJHOI apeHe IPOJo/DKaeT pac-
TI. VIMeHHO 110 3TOil IpMYMHE U3y4eHue
nonoxenus crpad BPVIKC B muposoii
9KOHOMIYECKOJI CUCTeMe, a TAKXKe BIIV-
HVA VIX XO3AVICTBEHHOI I€ATE/IbHOCTY Ha
9KOJIOTMYECKOe pasBUTHUE SABJLAETCSA 0CO-
6EHHO BayKHOV TEMOII /151 MICCIENOBAHMA.
IInnamyka o6bema BBII crpaH-wieHOB
BPVIKC 3a nepuog ¢ 1990 o 2024 r. ipen-
CTaBJIeH B tmaoy. 1.

OKOHOMMKA CTpaH, BXOAIIMX B
BPVIKC, nosutnBHO pasBuBaercsa. OpHa-
ko BmustHue naugemun COVID-19 Hera-
TUBHO OTPa3WIOCh Ha AVHAMIKe OOLIero
o6bema BBIT Bpasnmn u Poccun B 2020 1.
Vsmenenus ypenbHbIX TOKasareneir BBII
crpan-yieHos bPVIKC mpoucxopar mog
B/IVSAHMEM  JIOKAJIbHBIX — ITOTATIYECKIX
760 SKOHOMIIECKIX COOBITHIA.

Yriy6neHne TOProBoil HesATeNlb-
HOCTM CTPaH-Y4acTHMI, BHYTpU OOb-
eIUHEeHNs CTUMYIMPYeT TyMaHMUTap-
Hble B3aMOCBS3M M OTKpbIBAaeT IIep-
CIEKTUBBI /Il YKpeIUIEHUs 3KOHOMMU-
yeckoro B3aumopeiictBusa.  Kaxkpmas
cTpana-yJactHua bPUIKC sanmmaer
3HAYMMble IIO3ULIMM B PETrMOHAX MMpa.
CrpaHbl KOAMMUUM MMEKT BeCOMbII
SKOHOMMYECKMII IOTEHLIMAJ, KOTOPBIN
B CUHEpPIuy IpuUBefileT K JIy4lIMM Ma-
KPO3KOHOMMYECKNM Pe3y/IbTaTaM.

CornmacHo Crparern 3KOHOMU-
yeckoro mnaprHepctBa BPVIKC, 00b-
efVHEeHNe NIPUAEPKMBAETCA IIPUHIUIIA
«OTKPBITOV, IIPO3PavYHOl, HENVICKPU-
MUHALMIOHHOVM ¥ WMHKIK3MBHON MHO-
TOCTOPOHHEN TOProOBOJ CUCTEMBbD» [4].
B Crparernu 3sKOHOMMUYECKOTo IIapT-
HepctBa DBPVIKC 1nenenanpaBieHHO
peanusylTcsa Clefylolue KIo4yeBble
3aaun:

— pacuMpeHue JOCTYyIa Ha PbIHOK TOBAPOB M YCIYT IJIA
crpan BPVIKC u noppepkka MHK/II03MBHOTO POCTa,;

— yHpolueHye ¥ IOBbIIIeHVE 3((EKTUBHOCTY aIMIHMU-
CTPATUBHBIX IIPOLIEAYP B LieJISIX COMENCTBIUA YCKOPEHNIO B3alM-
HOJI TOPTOBJIN;

— puBepcudUKanMsg OTPACIEBONl CTPYKTYPBI IPOU3BOJ-
CTBa U 9KCIIOPTa;

— oOMeH MHoOpMaIMell 0 MOMUTHKe, BIVAIIEl Ha TOp-
TOBJIIO ¥ MTHBECTULINM;

— yBelM4eHMe OMM NMPOAYKLUY C BBICOKOI JOOaB/IEHHON
croumocTbio B BBII crpan BPVIKC, noBbileHne KX yCTONYMBO-
CTU K KOJIe6aHVAM KOHBIOHKTYPBI MYPOBBIX ChIPbEBBIX PBIHKOB;

— COfIeJICTBME CO3[AHMIO U PA3BUTUIO BBICOKOTEXHOJIOT Y-
HBIX IIPOM3BOJICTB;

— YKpeIleHVie TAMOXXeHHOTI'0 COTPY/IHUYECTBA, B TOM YUCTIe
yIIpOlleHle NPOLefyp TAMOXKEeHHOI OUMCTKY;

— COJIEICTBYIE PASBUTUIO 3/IEKTPOHHO TOPrOB/IN U COTPYJ-
HUYeCTBa B IaHHOM cdepe.

Crpanbl BPVIKC 3aHuMamT KiodeBoe reorpaduueckoe
IIOJIOXKEHNE, YTO JaeT KOHKYPEHTHbIN MOTeHIMa/l KOalInLun B
06/1acT! JIOTUCTUKYU ¥ CHOCOOCTBYET BBICTPAMBAHMIO IIPOMYK-
TUBHOM JIOTMCTMYECKOM Koomepauyy. JIMHaMMKa B3aMMHOIN
toprosnu crpad bPVIKC npencrasiena Ha puc. 1.
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Puc. 1. Junamuxa é3aumroti mopeosnu cmparn BPYIKC (no akcnopmy), 6 mapo donz. CIIIA%

Co BCTyIUIeHMeM HOBBIX WieHOB B 2024 r. — Erunta, 9¢uo-
iy, Vpana, O6beguHeHHbIX Apabckux Omuparos u VIHmoHe-

1 Cmamucmuueckas komuccus OOH [Dnexmpounnsiii pecype] // Opeanusayus 06vedunennoix Hayutl [catim]. URL: https.//unstats.un.org/

UNSDWebsite/ (dama obpawenus: 20.04.2025).

2 Topzosvwlii nomenyuan u mpancnopmuas ezaumocssnzannocms cmparn BPUKC nocne pacuupenus 2024 2. [Dnexmponnsiii pecypc] // POC-
KOHT'PECC [caum]. URL: https://cdnweb.roscongress.org/upload/medialibrary/da0/co7zd 1 2pizr8rhfyiiudwklyzopfi3w4/torg potencial brics
ru.pdf?17253445311369431 (0oama obpawenus: 01.06.2025).

No 4 (128) ceHta6pb—aekadps 2025 r.

DOI: 10.22204/2410-4639-2025-128-04-62-68

63




BECTHHK PO ®H @ EPuKC: BONPOCHI 3KONOrUM

3um - pacmmpunocs npucyrcrsue bPVIKC B Asunm, Adpuxe,
Ilepcupckom 3anuse u Ha bamxaeM Bocroke.

Breurneroproseiit 060pot Poccun co crpanamu BPVIKC
cocrapyAeT mouty 50%. ITO IpeBbIIIAET CpefHME MTOKa3aTeNIN
no BPVIKC (20%) u B mocnenHme Tofpl OTpaXkaeT IepeHarpas-
JIEHVIE POCCUIICKOJ TOPTOB/IM C 3aIlaJIHBIX PBIHKOB Ha BOCTOY-
Hble (mab. 2).

HanHble 0 B3amMHOII Toprosne BHyTpu BPVKC pmemon-
CTpUpYIOT, 4T0 Kurail sIBlsieTcd OCHOBHBIM TOPIOBBIM IapT-
HepoM 1A OONBIIMHCTBA CTPaH KOAIMIMNM, BKIodas Poccuio,
bpasumio, iapnio n OAD. Takke 3HaunTeIbHbIE TOPTOBbIE I10-
TOKI cocpefioTo4eHbl My Vipanom u Kurtaem, Poccumeit n Vn-
nueit, a Taxoke Vapnen m OAD. OcCHOBY poCCHIICKOTO 3KCIIOPTa
B Knrait (mannble 3a 2023 I.) COCTaB/IAIOT HEPTEIPOZYKTHI 1
HedTb (123 MIH TOHH), yronb (101 MTH TOHH), TeCOMAaTepUaIbI
(9.8 mH TOHH), Xene3Has pyna (9.6 miH TonH) n CIIT (8.2%).
AmnanornyHas cutyauus Habmoaercs B Toprosie Mexay Kura-
em 1 OAD, rzie mpeo6agaioT nocraBku Hedrempoaykros u CIII.

OnHako CyIecTByeT psij IpobieM, 3aTPYAHSAIOLINX Pa3BU-
TI€ TOPrOBO-3KOHOMUYECKOTO cOTpymHMYecTBa cTpaH bPVKC.
Tak, 9KOHOMMYeCKIe CTPYKTYPBI I MaCIITaObl 9KOHOMUK CTPaH
00beHEeHNsI CYIECTBEHHO PA3IMYAIOTCS, YTO CO3/JaeT OIpe-
JieJIeHHbIe TIPEeNATCTBUA /I UX Oojiee ITyOOKOI MHTErpalu 1
OOHOB/IEHNIsI KOHL[ETILIMY O0I1Iell TOPTOBOIT CTPATErn Ha JOITO-
cpounylo nepcrektusy. Hanpumep, Knurait o6ecnieunBaer 42%
BCeil TOProB/IM BHYTpU O/I0Ka, B TO BpeMs KaK BK/Iafl Dronmnn
cocrasnAet 0.44%. Buemnaa Toprosna crpad bPVIKC passuba-
€TCA U C SPYTMMM TapTHEPAaMU U3 Pa3HbIX PETMIOHOB MUPA, Cpe-
oy xotopbix CHIA n EBpomneiicknii co3, a TakKe permMoHab-
Hble naptHepbl (MEPKOCYP, ACEAH) u np. [3].

Eme opgHOIl mpo61eMoil B TOPrOBBIX OTHOIIEHMAX CTPaH-
yuactann, bPVIKC aBnseTcsa HemocTaTouHass AMBepCcupUKAIL
OTPAC/IEBBIX CTPYKTYP MX HaIlMOHAJIbHBIX 9KOHOMMK. ITO Ha-
K/Ia/IbIBaeT OTIIeYATOK Ha SKCIIOPTHO-MMIIOPTHbIe cBA3K. K pu-
MePpY, CYIIeCTBEHHO Pa3IN4alOTCsA MOZIENN 9KCIIOPTA ¥ MIMIIOPTA,

Tabnuya 2. O6was u e3aumuas mopeoens cmpan bPVKC 6 2024 2.?

BHeluHeToproBblii 060por, B 1.4. BPUKC,
B MAIH gonnapos CLUA B MAIH gonnapos CLUA
Mup

B paMKax KOTOPBIX Pa3BUBAKTCI TOP-
rosble oTHOUeHNA WwieHoB bPVIKC.

Brmaromaps  apdexTuBHOCTH U
CBOEBPEMEHHOCTHU MIpENIIPMHNMAEMbIX
IIPpaBUTENbCTBaAMI CTPAH-YIEHOB KOAJIV-
oy Mep, MOTEHLMAI MHTETrpaliIOHHOI'O
0OBbeVHeHNA HEYKIOHHO BO3pacTaer.
TToBBIIIAIOTCS ¥ 9KOHOMMYECKNE BBITO-
Ibl OT B3aMMHOI TOproeiu. B HacTos1ee
BpeMsI B paMKax MapTHEPCKMX OTHOLIIE-
HMII BBIPAabaThIBAeTCS Psf IPOEKTOB,
HaIlpaB/IeHHBIX Ha pellleHVe COLMATbHO-
9KOHOMUYECKNUX Ipob7eM, a TakKe pas-
BUTME TPAHCIIOPTHON ¥ SHEPreTIYeCKO
MHQPPACTPYKTYPBI, BOZOCHAOKEHUS U
KaHA/IM3ALUM, pelleHNe SKOTOTMYeCKIX
n I[pyI‘I/IX aKTyaanbe BOIIPOCOB CTpaH-
yreHoB BPVIKC. BakxHoe Mecto B mpe-
offo7ieHUyt TPOO/IeM, BO3HMKAOIUX B
cdepe IpUpPOIOIOTB30BAHNSI, OTBOANTCS
¢dbrHAHCOBOMY 00€CIIeYeHII0 MepOIIpIs-
TV, HAIIPAB/IEHHDIX HA yIy4IIEHN e 9KO-
JIOTMYECKOI CUTyaluyl U OXpaHy OKpY-
JKAIOLIEl] Cpefibl.

ITopxonp! K prHAHCOBOMY 00ecTieYeHITI0
3KO/IOTMYECKOVI MO/ TIKI

KimoueBbIM  971eMeHTOM  pOpMI-
pYIOLIIerocsi MeXaHM3Ma peannsalnu
TOCYHapCTBEHHOI 9KOTOTMIECKOI
IIOINTUKN BbICTyHaeT COI/TIaCOBaH-
HBII BCEMM CTOPOHaMM-y4aCTHUIIAMU
BPUKC mexaunsm ¢puHancoBoro obec-
neveHusi. BaXHOCTb maHHOTO (hakTOpa
VIMEHHO B TOM, YTO COCTOSIHME OKpY-

[ons cTpad BPUKC B0 BHELWHEN TOprosne
cybbekTa, B %

46 808 685 9746 868 20.8
Bcero bPUKC 9746 868 1983 507 20.4
KuTaii 5948 036 846 658 14.2
Nhans 1099 178 300 814 27.4
Poccus 680 393 332 622 48.9
bpasunus 580 489 192 488 33.2
0A3 936 114 168 244 18.0
tOAP 217 927 56 902 26.1
Ervnet 125210 31825 25.4
NpaH 139 627 45141 32.3
ddhmonus 19 894 8314 443

3 Topeoewiii nomenyuan u mparncnopmuas é3aumoceszanrnocmes cmpan BPUKC nocne pacwupenus 2024 200a. [Dnexmponnwiit pecype] // POC-
KOHI'PECC [caum]. URL: hitps://cdnweb.roscongress.org/upload/medialibrary/da0/co7zd 1 2pizr8rhfyiiudwklyzopfi3w4/torg_potencial_brics_

ru.pdf?17253445311369431 (0oama o6pawenus: 01.06.2025).
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JKaroleit cpenbl B Poccun n gpyrux pe-
IMOHAX MMpa 33aBUCUT OT HA/IeSKHOCTU
cucTeMbl (UHAHCHPOBaHUA 1 3P dek-
TUBHOCTH €€ IIPYMEHeHMsI.

BosHuKaeT BOIpPOC: 4TO K€ He0O-
XOAMMO JJIsI HaJeXXHOI paboThl MeXa-
HU3Ma (UHAHCOBOTO pETryINPOBAHNUA
9KOJIOTMYECKOTO Pa3BUTUA CTPaH-YJIe-
HoB BPVIKC?

B crpanax mMypa, 3aHMMAIOIIMX aK-
TUBHYIO ITO3MLIMIO B BOIIPOCAX COXpaHe-
HIUA OKPY)KAIOUIeN IPUPOSHONM Cpenbl,
CTIOKWJICA TIEpe€YeHb OCHOBHBIX 37€MEH-
TOB SKOJIOTMYECKOTO HasHA4eHMA, JIC-
TI0/Ib30BaHNe KOTOPBIX ITO3BOJIET 00ec-
MIeYVBaTh COITIACOBAHHOE QYHKI[VIOHNPO-
BaHIe OTPac/ell IPUPOROIOIb30BAHNA U
COXpaHeHNe 9KOJOTMYecKoro OaaHca.
B pamkax BPVMIKC npn ycnmoBum paspa-
OOTKM  COOTBETCTBYIOIIUX per/laMeH-
TOB U VX COIVIACOBAHHOM IIPMMEHEHUN
BCEMM CTpaHaMM-YI€HAMI BO3MOYKHO
dopmupoBanne apdexTnBHO paboTaro-
IIEr0 IPYPOJOOXPAHHOTO (PIHAHCOBOTO
MexaHM3Ma. Ero ocHOBHbIE KOMIIOHEHTBI
MOTYT OBITH CTPYIIMPOBAHBL (C OIpeie-
JICHHOJ CTENeHbI0 YCIOBHOCTY) B CIIe-
AYIOILVIe TPYIIIIBL:

1-a rpynma — GI0KeTHbIe MHCTPY-
MEHTBbl: IIPAaBUTEIbCTBEHHbIE CYOCH-
IVMM, TOCYZApCTBEHHbIE MHBECTUINI,
TOCYZlapCTBEHHBIE 3aKYIIKY, JOTALNN;

2-51 TpyIIIa — MHCTPYMEHTbI Kpey-
toBaHusA. Hambornee pacrpocrpaHeHHbI-
MU U3 HMX SIBJISIIOTCA pas/IMuHble BUMIDI
CCyfi, JIbTOTHBIX 3alIMOB, TaK>kKe MOLYT
IIPAKTMKOBATbCSA 3a/I0TOBbIE B/IOYKEHIS,

3-4 Tpymma BecbMa OOLIMpHA IO
CBOEMY COCTaBY ¥ BK/IIOYaeT caMble pas-
HOOOpasHbIe HAJIOTOBbIE MHCTPYMEHTDI;

4-g Tpymma - MHCTPYMEHTBI 3KO-
JIOTIECKOTO CTPAXOBAHNS, KOTOPBIM B
MEX/[YHAPOLHOI IPAKTMKE OTBOIMUTCA
BecbMa CYIIIeCTBEHHasA POJIb, HO KOTOPbIE
IO HACTOAIIETO BpEMEHM He IOIydMIN
TOJDKHOTO pacnpocTpanenns B Poccun n
Ipyrux cTpaHax-4yaeHax BPVIKC;

5-9 Tpymnma - KpaliHe Ba)KHbIe
OpraHM3alMOHHO YCTAHOBJIEHHbIE WH-
CTPYMEHTBI.

Vicxops m3 mpencTaBlIeHHOIO IIe-
peYHA KOMIIOHEHTOB IIPMPOIOOXpaH-
HOTO (PMHAHCOBOTO MEXaHM3Ma MOXKHO
3aK/II0YNTD CrIepyiomiee. Bo-nepBbix, B
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MUPOBOJI PHIHOYHOI 9KOHOMUKe B O0JIbIIIelT CTerleHn BOCTpebo-
BaHbI He 3allpeTUTe/IbHbIE, a MOOILIPUTETbHbIE MEPbI, KOTOpbIE
[03BOJIAIIOT NePCOHUUINMPOBATD Pe3y/IbTAThl TeX S9KOHOMMUYe-
CKMX aKTOPOB, €S TeIbHOCTb KOTOPBIX II03BOJISIET He JONYCTUTD
7m0 CyLIeCTBEHHO YIYYIIUTb COCTOSHME OKPY>Kaloleil Mmpu-
PORHOI Cpenbl.

Bo-BTOpBIX, BO BCeil COBOKYITHOCTI IIPUMEHSAEMbIX CPEICTB
VLA CTAOWIM3ALNY /INOO YIyUIIEHVS CYILeCTBYIOIIETO IOTI0XKEeHIS
IpefICTaB/IeHbI KaK MpsIMble, TaK M KOCBeHHbIe MeTofibL. [Ipy aTOM
HaOJTIOflae TCSA CAIepyKMBaHe MO0 YXOf OT aIMIHICTPATUBHBIX Me-
TOJIOB PETyINPOBaHs IPUPOFOOXPAHHON JIeATETBHOCTH.

B-TpeTbux, MpakTUKyeTCsl UCIOIb30BaHME Ha 9KOJIOTHYe-
CKJe IIe/TU BCeX BO3MOYKHBIX MICTOUHMKOB: OIO/KETHBIX (POH/IOB,
COOCTBEHHBIX CPEJICTB OpraHM3aIuil (KOMMEPUYECKUX 1 HEKOM-
MepYecKux), LeneBbIX (HOHMIOB (9KOIOTMYECKUX U IKOIOTUYe-
CKOTO CTPaXOBaHMs); KPEAUTHBIX PeCyPCOB 6AHKOB, CTPAXOBBIX
KOMIIaHWIT U JPYTUX MHCTUTYTOB (PMHAHCOBOTO PBIHKA; OOPO-
BOJIbHBIX B3HOCOB IOpUANYECKUX U puandeckux mui. [Tpu atom
HY)KHO KOHCTATMPOBaTb, YTO MEXaHU3MBI peannsaluy 5KOJIo-
TMYECKOTO CTPAXOBAHMUA [JO HACTOALIETO BPEeMEHM He IOy
JIO/DKHOTO TIPYMEHEHNs Ha IPAKTHKe.

OpHoit 13 mpo6reM, NPENATCTBYIOMMX COIVIACOBAHHOI
paboTe BCeX YYaCTHMKOB WHTETPALMOHHOTO OOBeNHEHNs
crpan-wieHoB BPVKC, saBnsgercss orpaHMYeHHOCTb (MHAHCO-
BBIX PeCYPCOB, HEOOXOAMMBIX /IS peaIi3aliuy TaK Ha3bIBaeMbIX
«IJIVHHBIX» JIeHeT, KOTOpble OCTPO BOCTPeOOBAHBI /ISl pean3a-
LVIM KalMTaI0eMKUX KIMMAaTU4eCKIX IIPOEKTOB.

ITepcreKTMBHBIM HaIlpaB/IeHMeM PasBUTHUA (PMHAHCOBOTO
MeXaHM3Ma SKOJIOTMYECKOTO MHBECTUPOBAHMS IIPEACTaBIseT-
cs Takke Ooree IIMPOKOE MCIO/Nb30BAaHUE CUHUIVPOBAHHBIX
KPeUTOB U OOIUTal[MOHHBIX 3aiiMOB. [IpuMeHeHMe MOfOOHBIX
IIO/IXOZI0B B MEXX/[YHAPOHOI IPaKTHKe IOATBEPXK/aeT Hamudme
HEMaJIOBOKHBIX JI/IsI MTHBECTOPOB IIPEUMYILECTB, K KOTOPBIM OT-
HOCSTCS JiellleBM3HA BHEPEHMs, OTKPBITOCTD I B3aUMOfeli-
CTBUS 3aMHTEPECOBAHHBIX CTOPOH 1 IIOJTyYeHNUs HEOOXORMMOIL
IUIsL IPUHATYUSA pellleHus NHPpOpManuy, BOSMOKHOCTb IIPOBep-
KI OTYETHOCTH U XOfIa peajm3aly SKOJTOTMYeCKIX IIPOEKTOB.

K mpo6nemam, KoTopble TPeOYIOT IIEPBOOYEPEFHOTO BHMU-
MaHWUsA, OTHOCUTCS IOJTOTOBKA CIEIVAINCTOB, OO/IafjafoIix
COOTBETCTBYIOLIMMY KOMIIETEHIMAMY ¥ 3a/IHTEPECOBAHHBIX B
pellIeHny 9KOJIOTMYecKUX IpobeM Ha cBoeM pabodeM MecTe,
IIPY BBITIOJTHEHNU CITY>KeOHBIX o6s3aHHOCTei. [IpescTont cepp-
€3HO IOAYMAaTb, YTO VIMEHHO MOXKET IOfJONTH, KaKiie SKOHOMMU-
JecKye U afIMIHUCTPATUBHbIE MePBI IIPEICTOUT OCYIIECTBUTD U
KaK 9TO CJieflaTh, KaKye MHCTPYMEHTBI 3ajiericTBoBaTh. He mop-
JIKUT COMHEHMIO HeOOXOAMMOCTD MIPOBeieHNsI paboThI 110 IIe-
peobyueHNIo TepCoHaIa OpraHN3aLuil, IPUBUTAIO HABBIKOB pa-
0O0TBI, HAIIPaB/IEHHOI Ha y/Iy4lleHNe SKOJIOTMYeCKON CUTYaIUN
U COXpaHEeHMe OKPY>KaIoLe IIPUPOSHON Cpefibl.

Pea/bHOCTD CETOAHSALIHETO AHA TaKOBa. Bo-mepBhIX, Kpail-
He HeobOXozMMa pa3paboTKa «[epexXofHbIX» IPOEKTOB, peannsa-
V151 KOTOPBIX CO3/IaeT YC/IOBYIA [/l PEHOBALVIN 9HEPre TIYeCKOil
nH}pacTpyKTypbl. brarogaps TakuMm KammuTano3aTPaTHBIM MH-
BECTHUIIMOHHBIM TIPOEKTaM B YIJIEPOLOEMKUX OTPAC/IAX CO3Jia-
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I0TCSI BO3MOXXHOCTM [yIA IPUMEHEHMA SHeproap@eKTMBHBIX
TEXHOJIOTUII, 9YTO B KOHEYHOM CYeTe BefleT K ISMEHEHNIO IIPO3-
BOJICTBEHHBIX IIPOLIECCOB.

Bo-BTOPBIX, BCIEACTBIE BBICOKON TEXHOMTOTMYECKON CTIOXK-
HOCTY TpeOYTCA 60/blIMe 06beMBbl KalMTa/I0BI0KEeHWII CTpa-
HaMU-TIAPTHEpaMM Ha JIMTeNbHBIN nepuoy. HasBaHHble dak-
TOPBI MHULIMNPYIOT BO3SHUKHOBEHE OTIOKEHHOTO 9KOHOMMYe-
cKoro addeKTa, a MIMEHHO IOyYeHNe CYIeCTBEHHBIX 00EMOB
HIpUOBUIN MO>KHO OXKIJATh TONBKO 110 UCTEUEHUY CPOKA OKyIIae-
MOCTY VHBECTULVIOHHBIX IIPOEKTOB, T.€. IIOC/IE JOBOJIBHO JIIN-
T€/IbHOTO BPEMEHHOT0 TIEPMOJa, OXBATHIBAIOILETO P, JIET.

Benencreue HasBaHHBIX NPUYMH AKTYalbHON 3afadell 9KC-
IIEPTHOTO COOOIECTBA SB/IAETCS COBEPIIEHCTBOBAHYE METOLO0IIO-
TMYECKNX OCHOB M IPAKTUKM (DMHAHCUPOBAHVA IKOOTMIECKIX
IIPOEKTOB, a TAK)KE OLIEHKI PUCKOB MHBECTMPOBaHMA. B 3T0lI CBA3K
IIPaBOMEPHBIM IPEeCTaBIIAETCA IPUBICYEHIE TOCYAAPCTBA B JINIIE
IIPAaBOMOYHBIX BEJOMCTB, 3al{HTEPECOBAHHbBIX OU3HEC-CTPYKTYD,
9KCIIEPTHOTO COOOIeCTBA, KBaMN(PULMPOBAHHBIX MTHBECTOPOB.

3 13710)K€eHHOTO MOYKHO Clie/IaTh CNIERYIOIINI BBIBOJ;: 1A
Poccun u pgpyrux crpan-uneHoB BPVIKC «mepexopnbie» mpo-
eKTBbl ABJISAIOTCS NPUOPUTETHBIM HAIIpaB/IeHNEM JesITelbHOCTI.
Henb rocygapcTBeHHON NOMUTUKNA COCTOUT B Pa3bsACHEHUN aK-
TYaJIbHOCTY PeaI3aLuy TAKMX IPOEKTOB Y VX IIPYPaBHUBAHUIU
K «3€JIEHBIM» TPOEKTaM C TIO3ULUI VX 9KOTOTMYIECKON IEHHOCTH
U 0OIeCTBEHHOI 3HAYNMOCTIL.

B cocrase Liefeit poccuiicKol 9KOOTMYeCKOl oMU TUKI TPUO-
PUTET OTHAETCA MHBECTULIMOHHDBIM IPOEKTaM, IHULMMPYIOIIM I1e-
Pexof K HU3KOYI/IEpOIHOMY pa3BUTHIO. BMecTe ¢ TeM B MaciTabax
BCETO MHTETPAL[VIOHHOTO OO'beMHeHVIsI HeOOXOMMIMO IIPOJyMbIBaTh
OTKPbIBAIOLIVIECs TIEPCIIEKTUBBI Pa3BUTIA TOPrOBO-9KOHOMIYIECKO-
IO COTPYAHMYECTBA C yueToM gocTipkenus [IYP OOH.

BuyTpennmit nasectop Poccun o Bonpocam ¢puHaHCHpOBa-
HIIS 9KOJIOTMYECKIX MPOeKTOB — LleHTpanbhblit 6ank Poccuiickoir
Depepaunn. OH ompeeI HOPMATUBHYIO 0asy i GUHAHCUPO-
BaHNA 9KOMOTMYECKUX NPOeKTOB. OfHAKO BCIIEACTBME BBICOKON
CTOMMOCTH TaKMX IIPOEKTOB VX IIPYMEHEHME OrpaHndeHo. B 2014 .
OBUTO 3aK/IIOYEHO COrIalleHre o copanmy HoBoro 6aHka pasBu-
tust BPVIKC, koTopblii B HacTosiIIee BpeMs 3aHMMAeTCsl PUHAHCK-
poBaHNeM MHPPACTPYKTYPHBIX 11 IPUPOTOOXPAHHBIX IPOEKTOB.

B nepuop npencenarenbctsa Poccun B BPVIKC B 2024 1. cTpa-
HaMI-WIeHaMy OblTa BbIpabOTaHa COI/IACOBaHHAS KOHIIEIIIINS TIe-
PeXomHOro (pMHAHCHMPOBAHMA KaK IPMOPUTETHOTO BEKTOpa IBMU-
YKEHIIA 9HePreTIIecKol cpepsl U ero IpOABIDKEHNA B MUpe.

LlentpanbHbiit 6ank Poccuiickoit Defepanun roToB y4acT-
BOBaTb B IIEPEXOMIHOI ITOBECTKE ITOCPEACTBOM IIPENOCTaB/IEHNA
OIIpefie/IeHHBIX BUJIOB JIBIOT, HALIPMMeEP, IIyTeM OCBOOOKIEHS OT
H/I®JI BrazenblieB 3e/IeHbIX 1 aJANITALVIOHHBIX OOTUTALVIL I JIp.

AKTya/IbHBIM BOIIPOCOM finA cTpaH-4aeHoB bPVIKC sapmnser-
Cs1 BBIPabOTKa MEXaHN3MOB CyMMVPOBAHIsI Mep FOCYAAPCTBEHHO
TIOATEP KK 71 KOOIIEPALIMOHHBIX IIEPEXOHBIX TPOeKTOB. OfiHa-
KO B IIepMOf, MOATOTOBKI K IIPUHATHIO COOTBETCTBYIOLINX pelle-
HIIT HeOOXOIMMO CUCTEMATU3UPOBATh BCe BO3MOXKHBIE MepbI IS
IpyBJIeYeHNsI PMHAHCHPOBAHNA B IIePeXOIHbIe TPOEKTHL B 1x co-
CTaB NPEJTIONIOKUTENIbHO CIIERYET BKIIOYNUTD:

BO-TIEPBBIX, IHCTPYMEHTBI, KOTOpPbIe
€CTh Yy TOCYHApCTBa: KaK SKOHOMITIECKIe
(/IBroTsI, CyOCHAY), TAK Y OPraHM3ALVIOH-
Hble (HaIpyMep, yIpoLIeHIe IPOLIEAYP);

BO-BTOPBIX, CO3/IaHNE eVHbIX CTaH-
TApTOB MOHUTOPMHTA, OTYETHOCTH, pac-
4eTa YIJIePOSHOTO Clefia, BaIMALUN U
BeprUKaIIL;

B-TPETbIIX, B IIeHTPe BHVMMAHNA I07T-
YKHBI HAXOTUTBCS IPOEKTBI, peayi3yeMble C
VICIIONIb30BaHMeM MexaHu3MoB 1.

BriBoabl

Hna peammsanum MeXAyHapoOf-
HBIX 9KOJTIOTMYECKMX IIPOEKTOB Hambo-
Jiee TIpyYeM/IeMbl Mepbl 9KOHOMIYECKOTO
XapakTepa, IIPUBIEKAOI[Ve MHBECTO-
POB K y4acTuio B paboTe IO COXpaHe-
HIIO OKPY>KaIoIIlell IPUPOTHON CPefIbl.

B cocraBe puHAHCOBBIX METOOB
perymMpoBaHusa  IpUPOFOOXPAHHOI
IeATEeTbHOCTY AKTYaJIbHBIM ABJIACTCS
IpUMeHeHre Mep KaK (IHAHCOBOTO
CTUMY/IUPOBAHNA, TaK U CAEPKUBAHNA
pocTa GMHAHCOBBIX PeCypPCOB.

B cBA3M C OrpaHNYEHHOCTBIO U-
HAHCOBBIX PEeCypCOB BBICOKOE 3HAUeHIe
NPUIAETCA CO3TAHNIO CYBEPEHHBIX 35KO-
JIOTMYeCKNX (POHJOB, CPEICTBA KOTOPBIX
MOTYT OBITb 3 PeKTUBHO MCIIONb30BAHBI
He TOJIbKO IIPY BO3HMKHOBEHNN 9KCTpa-
OPAVHAPHBIX CUTYyalui, /I JMKBUAA-
LIAM TIOCTIENCTBIUI CTUXUITHBIX OEICTBIIL,
HO M I peaM3alyy KalMTaTOeMKIX
9KOJIOTTIECKVIX IIPOEKTOB.

B njeHTpe BHMMAaHNA IIPaBUTEbCTB
CTpaH MMpa JJO/DKHA HAXOAUTHCS ITOATO-
TOBKA KaJpoOB [Is1 pabOTHI B 9KO/IOTIYe-
ckoit cdepe. COOTBETCTBYIOMIMMI KOM-
HETeHIMAMM JO/DKHBI 00/1afjaTh He TOJIb-
KO CIeLMA/IACTBI, HO U BCe paboTarorye
B Pa3/IMYHBIX OTPAC/IIX SKOHOMUKIL.

BaxxHoi1 3ajjadeit AiB/sgeTCA paspa-
00TKa Mep MaTepuaabHOIO U MOpasb-
HOTO IIOOLIPeHMs HaceleHNs pasind-
HBIX BO3PACTHBIX TPYIIL: JeTell, MOJO-
[eXY, TPYHAOCIOCOOHOTO HaCeTIeHMs,
JINI] CTApIINX BO3PACTOB.

Bcest cucrema BoctmTaHusa u o6yde-
HIA JJO/DKHA OBITb HAIpaB/ieHa Ha IIpK-
BUTIIE HABBIKOB J CTPEM/ICHNI K yITydIIIe-
HIIO SKO/IOTMYECKOI CUTYAIUM M COXpa-
HEHIIO OKPY>KaIOIell IPYPOIHOI CPefibL.
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Financial Support for Environmental Development
and Cooperation of the BRICS Countries
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Abstract

The article examines the positioning of the international integration association BRICS in the global economy.
The features of the economic situation and financial support of the BRICS member countries are studied in the
context of actualization of issues of environmental development and productive interaction in the context of a
changing geopolitical situation. Based on the analysis of the current stage of development and economic condition
of the BRICS member countries, conclusions are made on strengthening cooperation in the financial sphere
and increasing the relevance of environmental issues in the context of achieving the benchmarks of the United
Nations Sustainable Development Goals. Conceptual conclusions are formulated on the need to create a balanced
environmental financial mechanism, select priority areas for investing in environmental projects and substantiate
key vectors for the development of international cooperation in the field of rational use of natural resources and
environmental protection.

Keywords: economic development, integration union, international cooperation, financial support,
environmental issues, BRICS member countries.
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Fig. 1. Dynamics of mutual trade of BRICS countries (by export), in billion US dollars.
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Table 1. Gross domestic product (GDP) of the BRICS countries from 1990 to 2024,
in billions of US dollars

Country / year 1990 2000 2010 2020 2024
Brazil 455.3 655.4 2230.0 1476.1 2310.0
Russia 574.1 278.1 2200.0 1400.0 2160. 0
India 326.6 476.6 1708.4 2670.0 3989. 0
China 398.6 1211.3 6040.0 14 687.0 18 800.0
South Africa 260.0 132.9 363.7 751.1 403.0
Total: 2014.6 2754.3 12 542.1 20 984.2 27 662.0

Table 2. General and mutual trade of the BRICS countries in 2024

- T
World 46 808 685 9746 868 20.8
Total BRICS 9746 868 1983 507 20.4
China 5 948 036 846 658 14.2
India 1099178 300 814 27.4
Russia 680 393 332 622 48.9
Brazil 580 489 192 488 33.2
gr';'itfa‘iefi‘g AE) 936 114 168 244 18.0
South Africa 217 927 56 902 26.1
Egypt 125210 31825 254
Iran 139 627 45141 32.3
Ethiopia 19 894 8814 44.3
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Ienesuc IlenTpanbHoil A3un B MUPOBOM
I MAKPOPETMOHATbHOM M3MEPEHUAX: IIOMCK PABHOBECHOM
TOYKM MEXAY SKOHOMMKOM, IKONOTMeN M IOMUTUKON

C.A. Koxcemsaxos

CtpaHbl LieHTpanbHoi Asun (LLA) ye He nepBOe AecATMNETWEe PaccMaTpuUBalOTCA B PErnoHanbHOM K
MWUPOBOM PAKypCe KaK 30Ha HapacTatoLLIero 3Kos10r4eckoro He6narononyyms (B npuKNagHoM nyiaHe, 0CO6EHHOCTb
pernoHa 3akmnto4aeTcs B TECHOI YBA3KE BOJHON, 3HEPreTMYeCKON 1 NPOA0BONbLCTBEHHON 6e3onacHocT). G apyron
CTOPOHbI, 9TOT cybpernoH bonbluoi EBpasum npenctaBnsier co60i 6bICTPO PaCTYLIMA 1 NOTEHUMANIbHO BCE
60nee 3HA4YMMbIA PErMOH B FTE03KOHOMUYECKOM (C TOYUKM 3PEHUS MEXOYHAPOLHbIX TPAHCMNOPTHbIX KOPUAOPOB) U
reononuTUY4eCKOM M3MepeHusX. B ctatbe, onnpasch Ha aBTOPCKYO METOAO0JIOMNI0 UCCeA0BaHus, NPeacTaBNeHbl
UTOTM MEXAUCUMNIMHAPHOIO aHanu3a nonoxexus B LIA, a TakKe NO3NULIMOHUPOBAHUA KPYMHEMLIUX MUPOBbLIX
UrPOKOB, aKTUBU3UPYIOLLIMXCS B JAHHOM PErunoHe.

[Mo MTOram AaHHOro aHanusa cpopmMyMpPOoBaHbI NPEAN0XKEHNS N0 BKITOYEHWIO 3KOJT0rNYeCcKon npobiemMmaTtinku
B mporpammy cotpygHuyectBa ctpaH BPUWKC+, pacwupus eé u co ctpaHamn LIA, ¢ onopoil Ha meranpoexTt
«Jkonoruyeckas nnarcopma BPWKC», NOAroTOBAEHHbIA POCCUIACKUMMU YYEHbIMU. OOHUM W3 NPAKTUYECKUX
NnyTel HanaKnBaHUsa Takoro COTPYAHMYECTBA MOIT0 Obl CTaTb CO3JAHNE «3KOSOMMYECKON NnaTgopMbl» B pamKax

nanHoro O6beanHeHMs.

KnwoueBble cnosa: LleHTpanbHas A3us, 9KOSoruyeckas W peruoHanbHas 6e30MacHOCTb, YCTOWNYKUBOE
pa3suTKe, BoJHas 6e30MacHOCTb, 3anachl PeJKO3eMeNbHbIX MAaTepuanos, KOYeBble UFPOKK, MEXAyHApOoHOe
COTPYAHWNYECTBO, 3KONOrM4eckKoe coTpyaHnyecTso bPIKC.

Crpanbl Uenrpanpuoint Azun (ILTA),
NIPOIJIs, KaXKJas I10-CBOEMY, HEIPOCTOI
IIEpUOT, «KaTaIly/IbTPOBaHNA B HE3aBU-
cnMocThb» (1991-1995 rT.), MpOOKAIOT
YCTOMYMBO MPOABUTAaTbCA OT ONpefierie-
HUsL K GOPMUPOBAHMIO CBOEIl HAINO-
HAJ/IBHOJ, PErvMOHA/IBHOM, T€OIOINTH-
4eCcKol U, B UTOre, LIMBUIN3ALIMIOHHON
UJEHTUYHOCTU. B paMKax coBpeMeHHOI
[7106a/IbHOIL M PerMOHAIbHON TTONUTUKI
U 9KOHOMMKM 3TOT PErvoH mprobdpera-
eT nBe crenuduuecKue HOBBIE YepPThL:
BO-IIEPBBIX, IIPOMCXORUT BCé Ooree 3a-
METHOE CTaHOBJIEHME 3TOTO pernoHa
KaK CaMOCTOSITEJTBHOTO «KOJIJIEKTVIBHOTO
cybbekTa» (Kak B IByCTOPOHHMX OTHO-
LIEHVAX C CONPEeIbHBIMU U JAJIbHUMU
TOCyJapCcTBaMI, TaK U B paMKax cdop-
MIPOBAHHOM CUCTEMBI HOBBIX MEX[Y-
HapOJHBIX OpraHM3aLuIl, JeICTBYIOIMX
B PETMOHE U 3a ero IpefieiaMu); BO-BTO-
PBIX, UJET MHOTONIETHee GOPMMPOBaHUe

KOXXEMSAKOB

CtenaH AnekceeBuy
M.H.C.,

WNuctutyT Kntas

1 coBpemeHHon Asuu PAH,
LleHTp ueHTpanbHoa3naTcKux
nceneaoBaHuin
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COOCTBEHHOTO «BHEILIHEIIONUTNYECKOT0, SKOHOMIYIECKOTO 1 9KO-
norndeckoro npodusi» ITA, BocnpuHNMaeMOro 60/IbIINHCTBOM
B/IMATENBHBIX AKTOPOB MUPOBOJ IOMUTYKMN.

ITokasarenpHO, 4TO NepBas OTMEYEHHAs YepTa He BbI3bIBa-
eT 110 urToram Ha 2025 roj IIOTHOTO eAVHOAYIINA B 9KCIIEPTHOM
cooburecTBe (IpU4éM KaK POCCUIICKUE, TaK U CpefjHeasnaTcKue
VICCTIENOBATENN CKIOHAIOTCA K TOMY, 9YTO CKOpee MOYKHO T'OBO-
PUTb O «IIOABJIEHMM AKTUBHOM VIHTEHIVM Ha CYO'beKTHOCTHY,
KOTOPOJT He OBUIO B IIpeAbIAyIINe eCATUIETS Y IUAEPOB IATH
rocymapcTs pernoHa). COXpaHAITCA BHYTPEHHNE I PeTMOHA Ib-
HbIE «CJIOKHOCTI» U «COTIEPHIMYECTBO» MEXK/Y 9TVMM CTPaHaAMI,
PaBHO KaK 1 OOBEKTVBHbIE «BHYTPEHHIE Pa3pPbIBbI, 9KOHOMU-
4eCKO€, IOTUTUIECKOE U MTHCTUTYLIMOHHOE HEPABEHCTBO MEXTY
HUMI». BMecTe ¢ TeM, «HEOOXOAMMOCTD KOJIIETMaTbHOTO IOf-
XOJla K PelIeHNI0 00IIMX Mpo6IeM COXpaHACTCSA Y MOXET CTaTh
OIIOPOIT JyIA pasBUTKA peabHOI CybbeKTHOCTHU LleHTpanpHOI
Asym». B oKCIIepTHBIX Kpyrax 3By4aT M IOAPHbBIE, JOCTATOUYHO
KPUTUYECKVe MHEHUS O «pealn30BaHHOM «CyObeKTHOCTI» LIA,
KOTOpasi, 10 MHEHNIO HEKOTOPBIX (B T.4. I[eHTPa/TIbHOA3MATCKIUX)
9KCHEPTOB, OCTAETCA CKOpee «KBa3M-PEermoHOM», 3HAYMMOCTH
KOTOPOTO B 3HAUUTE/NIbHON CTereH! GOpMUPYeTCs MOf BO3ZeN-
CTBUEM «ITAHOB M 3aMIHTE€PECOBAHHOCTY BHEIIHUX UTPOKOB».

DOI: 10.22204/2410-4639-2025-128-04-69-78 69



BECTHHK PO ®H @ EPuKC: BONPOCHI 3KONOrUM

Bropoit oTMedeHHBIIT BbIlIe TPeH , (IIOUCK «COOCTBEHHOTO
npo¢uiA») caefyeT oTHeCTH K MH(OpMaIMOHHON cdepe, T.e.
MO3VLVOHMPOBAHNUIO CTPpaH «ATepKM IIA» Ha MeXXITyHapOTHBIX
wiIomaskax (B ToMm uucre B pernone bonpioit EBpasun u ta-
KUX Cy0-pernoHanbHbIX opranusannsax, kak IIOC u BPVIKC+).
Bcnepn 3a «1103MLMOHMPOBaHMEM» BCTAa€T BOIPOC O «BOCIPUA-
TUM» TAaKOBOTO CO CTOPOHBI BHEIIHETO MMpa, IPEXIE BCETO,
Hanbojiee BIMATENbHBIX M 3aMHTEPECOBAHHBIX UTPOKOB ¥ Opra-
HU3anui. OTOT TPEHJ, — JBYCTOPOHHMIL: «IO3ULVIOHMPOBAHNE»
cTpareruit crpad LJA mepeq BHEIIHMM MUPOM OIpefe/IeHHbIM
06pasoM 1 «BOCIIpUATHUE» JAaHHBIX CTpaTernit u3sHe. O4eBUIHO,
9TO B 9TON JUXOTOMUM 3a/I0)KEH IMOTEHIMAT 11 00beKTUBHBIX
U CyOBEKTUBHBIX IPOTUBOpPEUNIl, HUBEIMPOBAHNE U IIPEOsO-
JIEHJe KOTOPBIX U COCTABIIAET IONUTUYECKOE COflepKaHMe KOH-
KPeTHBIX OTHOLIEHUI cTpaH LIA ¢ BHENITHMM MUPOM.

BmecTe ¢ TeMm, Hapsfy € YCTOMYUBBIMU OOBEKTUBHBIMMU
TAHHBIMJ Ha/MIIO ¥ PAJ, HOBBIX BHEIIHMX IPU3HAKOB, HAITIAL-
HO J[IeMOHCTPUPYIOLIUX IPOJBIDKEHME OOOMX OTMEYeHHBIX
TPEHMIOB, — 3TO IPOBENEHNE [IBYCTOPOHHMX MEPOIPUATHUI C
rocygapctBamu LJA, kak HeKUM «eIVHBIM IHapTHEPOM» (emié B
2022 r. 6611 copmmpoBan «Cexperapuar 5+1» (LA n CIIA)),
a 3a [1Ba IOC/IEMHNX rofja BCTpedM TaKoro ¢opmara IPOLIIN C
Anonnert u EBponeiickum Cor030M 1 INIAHUPYIOTCA CO CTpaHa-
mu Ilepcupckoro 3anuBa. Ocob60oe MecTo 371eCh 3aHNMAET BeCbMa
sHaunMas Cuanbckasa [exmapauusa KHP-ITA, nognucanHas B
2023 ropy. PasymeeTcs, Ba)XHOE MECTO B 9TUX B3aIMOJEICTBUAX
OTBOJUTCA IMPOKOMY CIIEKTPY HOTUTUYECKNX, IKOHOMIYIECKIX
Y MHCTUTYLMOHHBIX B3aMMOJIENICTBUIT MeXy Poccuert n mAThIO
cTpaHamu perrona B pamkax CHI (Bxopsar Bce 5 ctpan LJA),
EASC (Kasaxcran, Kuprusus) u OJKD (Kasaxcran, Tamxuxu-
craH, Kuprusns).

[loxasaTenbHO, 9TO YHIOMAHYTBI paHee aHATUTUIECKUI
CUTYaLMOHHBII aHA/MN3, KOTOPbII MOXXHO ObIIO Obl Ha3BaTbh
«lleHTpanbHasA A3uA — MeXYHapOLHO-9KCIIEPTHBI B3IJLAJ, U3
2025 roma», OTMETM/ICS PSALOM OTIMYHBIX OT OOIEPUHSITHIX
noaxofoB. ONVH U3 HUX MTOCTYNMPOBAI CMEHY TPaJMLIMOHHON
HapajurMbl UCTOPUY, KOTOPas MCXOOUT U3 M3BEYHO BeAyILel,
CTPYKTYPUPYIOLIEN PONMM «MOPCKUX TOPTOBBIX CTPaH U IIOTO-
KOB» JI TOBOPUT O Hayajie IIepeOCMbIC/IEHNA «CTPaHaMI CYIIN»
CJIO>KMBILIETOCS HA 3TOJ OCHOBE IOPAZKA MUPOBOTO B3aIMOJEi-
cTBUA. B HalIell reonoNMnTIYeCKOIi 30He, B HOBBIX ICTOPMYECKIX
U T7100a/IbHBIX ycnoBuAx 90-x rogoB XX BeKa 3TUM IIpolieccaM
COIYTCTBOBAJIO BO3POXK/JEHME €BPasUICKON WJieN, paclIypyuB-
mee e€é MONMUTUKO-9KOHOMUYECKUIT MAacuITad, BBefs TEPMUH
«bonpmrasg EBpasusa», BKIOYAIOIINIL, pasyMeeTcsa, M TOCymap-
ctBa llenTpanbHoit A3un. B cBoro odepenb B «3amafHON» MOJN-
TUYECKOIl ¥ Hay4HOI KynbType B Hadane XXI mcnonb3oBamoch
nousTue «bosburas IentpanbHas Asus», BKIOUYMBIIee B cebs
He TOJIBbKO «IIATepKy cTpaH LI A», Ho 1 AdranucTan (paccMarpu-
BaeTCs HEKOTOPBIMM PETMOHAIBHBIMU 9KCIIEPTaMU He IPOCTO B
KadecTBE «COCefla», a CKOpee KAK «KOCBEHHBIVI PErvOHa/IbHBbII
y4acTHMK»), [TakncTan, Vipan, MoHromms, a MHOTAA M OTYACTH
Aszep6aiipkaH (OHATHO, YTO JAHHBIN «KOHCTPYKT C MSMEHSIO-
1eiics reorpadueri» HOCUT CYTy00 TeooNUTIYECKYIO HaTPy3KY,

B MHTEpecax ero cospareyneil U MHTep-
IPETaTOPOB).

BmecTe ¢ Tem, cerogHsa MOKHO T'O-
BOPUTD JINIIb O «CTAHOBJ/ICHNUN BO3MOX-
HOCTV» peanu3aliuy MOTUTUIECKOTO
BmusaHusa ctpad HA B «bonbmoit Esp-
asyM», T.K. 3/eCh HAJIMIO TaKXXe Haju-
Yye yCTOMYMBONM 3alHTEPECOBAHHOCTH
U peanbHOE BIIVIAHNE IO3ULINIL B PETHO-
He «IJIABHBIX UTPOKOB» (KaK OJIVDKHIUIX,
Tak U #anbHux). Hapagy ¢ satum cyme-
CTBYeT ellleé OfVH, He MeHee BaKHbIN
CTpATETMYeCKMIl aCIIeKT, KOTOPbIL OT-
HOCHUTCS K TeM HOBBIM «CUTYalIOHHBIM
¢dakTOopaM», KOTOpble IPUBHOCATCS CO
CTOPOHBI CONPENENbHBIX TOCYHapCTB. B
YaCTHOCTI CTOUT BBIIETINTH: OO/ee aK-
TUBHYIO I MHOTO()aKTOPHYIO porb Ad-
TaHMCTaHa [TOCTIE CMEHBI PEXMMa; POTb
lpana B cBeTe OymyIIero «MpaHCKOI
ANEPHOI NPOrPaMMBbl», IIOC/IE€ IIOIbIT-
KII €€ «BO€HHOTI'O PEILIEHM»; BO3MOX-
HOCTM VCIOIb30BAaHMA TPAaHCIOPTHO-
JIOTMCTUYECKOTO MoTeHIMana Vpana u
A¢ranucrana B paMKax MeXIYHapOJ-
HOro TpaHcrnopTHoro kopupopa (MTK)
CeBep-IOr m KuTajickoro mpoekTa
«Opnu mosc, Opur nyTtb» (OIIOII);
nepcnektusa oTHomenuit CIHA u Ku-
Tasg, BKIIOYasA KOH(MPOHTALVOHHBII
BapuaHT o TeMe TarBans, rae Kurait
OyneT HY>XJaTbCsl B TBEPHOIL «THIIOBOI
MOJIEP)KKe» U «aJIbTePHATUBHBIX CYXO-
IOYTHBIX MapLIpyTaxX» Ha TeppUTOPUL
bonpmoit EBpasuy; TenpeHUUM Hapa-
MMBAHMA NPUCYTCTBUA Typuum B pe-
TMOHE C ONOPOJ Ha MPOEKT «Bemmkoro
TypaHa»; OTHOIIEHNS B paMKax IeoIo-
JTUTUYECKOTO TpeyronbHMKa VIHpma-
ITaknucran-Kuraii.

Henb3st 3a6b1BaTh U 0 COCEMHEN K
A MoHronmmu, KOTOpyIo IepeMeHbl B
bonpmoit EBpasum, Kak IpefcTaBid-
eTcsi, OYAyT BCE aKTMBHee BOBJIEKATb B
UAYyIIYE 37eCh 3KOHOMMYECKME U IIO-
TUTUYECKMe Tponecchl. IIpuBenéHHbIN
IepeyeHb 3HAYMMBIX PETVOHA/IbHBIX U
Cy0-pernoHaspHbIX IPoOIeM HOCUT B
HaHHOM CjIyd4ae Cyrybo «CIIMCOYHBIN
XapakTep» M NpU3BaH NPOMIIIOCTPU-
poBaTb TE€HAEHLNM, PE3YIbTaThl KOTO-
PBIX OTpakaloTCsA Ha IONIOKEHNM KaK B
paMKax MaKpOpETMOHa, TaK I B pPaMKax
OTJENIbHBIX TOCYIAPCTB PErMOHa.
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Kax >xe B uTOre CyMMapHO BBIT/IA-
mAT Ha 2025 rofi I/1aBHbIE YePTHI «CYO'b-
eKTHOCTU» ¥ «MHJAMBUAYATbHOTO IIPO-
¢una» crpan pernona LIA, mo MHeHMIO
MEX/IyHapOJHBIX 9KCIIEPTOB, BKIIOYAs
poccmiicknx? CHIMCOK IepCreKTUBHON
3HAUMMOCTH U OL[EHKM PeCypCHOTO II0-
TEHI[UaJIa PeriOHa CBOAUTCA OObIYHO K
MepeYNCIeHNI0 OTPAHNYEHHOTO YNCTIa
XapaKTepPUCTHK:

o lentpanpHoe («B reorpadude-
CKOM M T€OIIOJINTUIECKOM Cpese») MOo-
noxxeHne EBpasuy M IpOCTpaHCTBEH-
Has 67M30CTb K IBYM BEAYLIVIM MMPO-
BbIM nrpokaM (Poccus u Kurait), a Tak-
)K€ MCTOPUYECKM YCTONYMBDIN UHTEPEC
Kk IIA co croponsl 3amaja (cHavyanma
Bermko6puranun u lepmanum, sarem
CIIA, a reneps Typuym u EC);

o Vcxons 13 aToro chopmupoBaHa
TeHJeHIIns K cTaHoBneHNnio 1A B ka-
4ecTBe «TPAHCIOPTHOTO Xaba» MeX[y
COCeHUMM CTpaHaMU B pPeTMOHe M 3a
ero mpefiesraMu (BK/II04Yask YIOMAHYTBIE
panee MTK «Cesep-IOr», OIIOII, a
Takke T.H. «CpemynHHbI» win Tpanc-
kactmmiickuii MTK  (Kuraii-Kasacran-
Asepb6aitpxan-Ipysusa-Typunsa-EC)).
OTa NepCcHeKTBa BUAUTCA KaK «JOIOJ-
HeHUe» K JOMJMHAHTHBIM Ha CErOfH:
«MOPCKMM Mapuipytam» (Tak, 90% To-
Bapoo6opora KHP mpoxoput mopem),
HO BMeCT€ C TeM M KaK «pe3epBHBIi
IIyTb MMPOBOJI TOPTOBIN», B Cyd4ae
OC/IO>KHEHNUSA 0O0CTAaHOBKM Ha MPEXHUX
TPAHCIOPTHBIX NyTAX. [ImaHbl MO pas-
BUTHUIO «TPAaHCIIOPTHON JIOTUCTUKN» B
pernoHe, CyIeCTBOBABIINE IO CUX IIOP
CKOpee Ha YPOBHE «HaMepEeHU», Ipu-
00peTaloT MOMUTUYECKOe, a KaK CTIef-
CTBIUE U IOpUanIeckoe opopMIeHue;

« Hamrame sHaYMMBIX IPUPOSHBIX
pecypcoB - TpajUIVOHHBIX YITEBO-
IOPOJHBIX VICTOYHMKOB JCKOIIA€MOTO
TOIUINBA, PEJKO3eMe/IbHbIX 3/IeMeH-
toB (P33), a Takxke ypana (my6mmy-
HO HEYaCTO O3By4YMBaeMas TeMa, XOT:A
IJISL CTpaH, MMEMIIUX CEPbE3HbIN IIO-
teniuan A9C, oHa mpruobperaer BCé
607bIIyI0 3HAYNMOCTD). OTMETHM, UYTO
MOC/IeNHIE [IBe 3a/Iaull — YPe3BBIYAITHO
CTIO>KHBIE B UX OCYIIECTBJIEHUN B TeX-
HOJIOTMYECKOM, OpPTaHM3ALVMOHHOM I
nonmutudeckoM IraHax. Cregyer mpnm
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BPUKC: BonPochl akonoruy @ BECTHAK PO@H

3TOM y4MTBIBATh upupyomyo pons KHP B aTo0it 06macty, Ka-
CaTelIbHO 3aIaCOB, TEXHOJOTUI HOOBIYM M O Ha MUPOBOM
PBIHKE PeIKO3eMeNTbHBIX 97IeMEHTOB.

B mpopomxeHe BBIIIEN3TOXEHHBIX «VICXOTHBIX B3ITIALOB»
Ha OIIeHKY ponnu pernoHa LIA MOXXHO IpMBECTM TaKKe M HEKO-
TOpBbIe IOTIOTHUTENbHBIE TaHHBIE O ITOJIOKEHUN B 9TOM PETUOHE,
0 KOTOPBIX YIIOMMHAETCS peKe:

o [TnHamMuKka pocra ymucneHHoCcTH HaceneHus LA (mpwu co-
XpaHeHuu 6ojiee YeM IATUKPATHBIX Pa3INUMil MEXIY OT/eNb-
HeiMK cTpanamu). [To onenkam OOH, ona Bospocna ¢ 20.2 MIH
genoBek (1955 1.) 1o 83.5 myH (2025 1.), IpM €XKETrOJHOM POCTe OT
3.5% B 60-e rozp! 10 1.5% B ocnenuue fecatunetus. [Iporuosst
Ha IIepCIIeKTUBY CTOMb >Ke BIedarsAmomue: 89.9 maH (2030 r.),
101.7 mytH (2040 1.), 113.6 myH (2050 1.). CpenHeronoBoii hakTm-
YeCKMil IIPUPOCT HACETIEHNA 110 PETMOHY COCTAB/LAT HopsaaKa 1
MJTH 4YeJIOBEK B TOJI.

o Vicxomst 3 9TOi [UHAMUKN HAPOJOHACETEHMSI, OOBITHO
MIPUHATO IPUBOAUTH TAK)Xe IPOTHO3BI 9KOHOMIYIECKOTO POCTa
u nuHamuku BHII. OrpannummMcs Hanbosee oOmmmMu omeHKa-
mu: 3a 20 mocneguux et BBII crpan LIA yBenmunica B 7 pas:
CPeJHET0/10BOJ 9KOHOMMYECKUIT POCT COCTABJIAN NopsAaka 6.2%
(mouTtu BpBOe BBIIIE CPEIHEMUPOBOrO), Ko/ B MuposoMm BBII
yBemmumaach B 1.8 pasa. Ilponcxopsmee B pernone B cdepe
9KOHOMMKI JJOJDKHO PacCMATPUBATDLCS C YI€TOM IPUHATON TaM
CTpaTerny4ecKoil yCTaHOBKM Ha (pOpMIUpPOBaHNe «<9KOHOMUYECKI
aKTVBHBIX PETMOHOB» BHYTpH cTpaH I]A KaK OFHOI 113 BO3MOX-
HBIX I7I00a/IPHBIX MEePCHeKTUB Ha Oyxyiee. Pasymeercs, cTomb
ONTUMMUCTMYHASI 5KOHOMUYECKAsA CUTyalysa He CHUMAaeT Hajlu-
4ye HepeIIeHHBIX CTPYKTYPHBIX IpoO1eM B 9KOHOMUKE 3TUX
CTPaH U UX TEKYIIMX M MEPCIeKTUBHBIX COLMAIbHBIX MOCTIEf-
CTBUIAL.

o [IMHAMUKY CTpaH pervoHa (06IyI0 1 YaCTHYIO [Is KaXK-
IOVl M3 HUX) B 00/1acTU IPUPORONONb30BAHMA TAKXKE CIIEHyeT
OTHECTH K XapaKTePHBIM 0c00eHHOCTAM cTpaH LIA (B 3apybex-
HBIX Y4eOHIKaX II0 9KOJIoruy Bech pernoH LIA maBHO yxe mpu-
BOAMTCS B KaueCTBe «HAIJIJHOTO IpMMepa INTyOOKOro 1 CTpe-
MUTE/TbHO HapaCTAMIEr0 KOJIOTMYECKOT0 Kpu3nca» (Hanbosee
yOenuTeIbHO 3TO JeMOHCTPUpPYeT HpOTeKalolllee B paMax Ofi-
HOTO IOKOJIeHUs (25 7eT) «ucuyesHoBeHMe ApanmbCKOTO MOPSI»).
AtuM mporeccam 06e3BOXKMBaHMS («BOJHOTO KpM3ucar, B 6oree
o611eM CMBICTIe BKJIIOYAIOIIEM M TMAPOHEPreTUKy) Hambosee
HAIJIAJHO U CTOMIb K€ CTPEMUTE/IbHO COITyTCTBYIOT OLIEHKI CKO-
POCTY TastHVSI TETHUKOB (ITABHOTO MCTOYHMKA BOILOCHAGKEHIST
BCETO pervoHa, BKII0Yas SHEPreTUIeCKUI CeKTOp): IO IKCIIepT-
HBIM OLleHKaM, 1/3 o0'beMa JIEGHUKOB McYessia 3a nocnenaue 100
net, u oT 6% 1o 40% (mo permoHam) TONMBKO 3a mocnenuue 10
7eT);

» BnonHe oco3naHHOI B MaciiTabe MUPOBOM U BCETO pe-
ruoHa LIA «BopHOI Tpo6/IeMe» COMyTCTBYET M TO, YTO STO OffH
U3 PEeIKMX MUPOBBIX PErVIOHOB, I7je ITOKa3aTeNy YUCIEHHOTO
poCTa HaceneHysA, 9KOHOMIYIECKOTO POCTa, BOJHOTO ¥ 9HEPTO-
CHaO)XeHMsI, 9KOJIOTMYECKOI U IPOJOBOBCTBEHHON Oe3omac-
HOCTM — BCE OHM B KOMIUIEKCE YPe3BBIYAITHO B3aMMOCBA3aHBbI,
¥ X 6a/IaHC OCTAETCA BeChbMa yA3BUMBIM (IIPEICTABIAETCSA, YTO
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MMEHHO 3TO «B3auMOIlepeIieTeHne PasHOIPOPUIbHBIX IPO-
671eM» CO371aéT YHUKAIbHYIO0 0COOEHHOCTD IIPUPOLHO-3KOHOMIU-
4eCKOTO U COLMATBbHOTO OYAyIero pernoHa);

« B mpoomkeHne mpennecTByoIeil OLeHKY, 00IINM, XOTA
U CyLIeCTBEHHO OT/INYHBIM IIO OTHETIbHBIM CTPaHAM M UX BHY-
TPEHHUM paiioHaM, ABMAETCA IPU3HAHME HATNYM Pa3IMIHbIX
BHEIIHVX ¥ BHYTPEHHUX YIPO3 I CTAOMIBHOCTI U YCTONYN-
BOTO pasBUTHSA BO BcexX rocyfapcrsax LIA (mpuyem nocnennne
(BHYTpeHHMe YTpO3bl) IPU3HAIOTCS SKCIepTaMu Hanbosee pas-
HOOOPa3HBIMI Y 3HAYNMMbBIMIA).

[Tocne paccMOTpeHMST «OOIIEro MePCIeKTUBHOTO TO3M-
IMOHNpPOBaHuA» permoHa IIA B mMupe cimefyeT cocpemoTo-
4YUTHCA HA T€Me 0CO00 TECHOI B3aMMOCBA3U MEX/y BOJHOIL,
9HepreTUYeCKOoll, IPOLOBOIbCTBEHHOI U 9KOIOTMYeCKOII be3-
ONIaCHOCTBIO BO BCEM permose IIA (XoTa u co cBoell, IpKO
BBIPQKEHHOI CHenypUKON 3TOI B3aMMOCBA3Y B KaXKTON U3
cTpaH). B 9TOM pakypce mepBOCTENEHHYIO, 0COOYI0 3HAYM-
MOCTb (M IIOTeHIMa/TbHYI0 KOHPIUKTHOCTD, PABHO KaK I IIO-
TeHLIMAJ JIs COTPYAHUYECTBA) HOCUT IpobieMa BOJOCHAO-
>KeHUs (BOofopacIpesieNieH sl ¥ BOJOIIONb30BaHMs), MMeoLas
BeCcbMa JaBHIOW ucTopuio B LIA (eé KOpHM BOCXOJAT ewlié K
«COBETCKOMY NEPUOAY» B3aMOZENCTBUA 3TUX CTPaH, BKIIO-
4yasi MHOTOYMC/IEHHbIE IONBITKN YPeTryInpOBaHNA TAKNUX KIII0-
YeBbIX BOIIPOCOB, KaK BBICOKOTOPHOE IIPOUCXOXJEHE BOJDI
(MCcTOKM peK) U uX fanbHelIee (IMocnefyollee HepaBHOMeP-
HOEe pacIIpefie/ieHNe PeYHBIX BOJHBIX PeCypcOB), UX SHepre-
TUYECKOe, CeIbCKOX03ACTBEHHOE, IPaXXJAHCKOE 1 IIPOMBIIII-
JIEHHO€ JCIIONb30BaHMeE, BHMU3 IO TEYEHMIO [IBYX ITaBHBIX
pex — AMyzapbu u CoIpiapbu.

OTta cnenuduyeckas yepTa BOTHOI IIOIUTHUKM pernoHa ITA
YIOMAHYTA 3[,€Ch, IOCKOIBKY:

1) cxoxxye Ipo6IeMBbl CETOHS CTOAT Iepef PsALOM CTpaH
BPUKC+;

2) st camux ctpan 1A mpobmema BogHOI 6€30mMacHOCTI
BBIIIIJIA 3a IPUBBIYHbIE PAMKM IIATH CTPaH PervoHa — MpuMep
cTpoutenbcTBa 285 kM KaHanma Kom-Tema Ha Cesepo-BocTtoke
Acranncrana, ot BepxoBuit AMyzapbu (3a60p BOJBI U3 PeKU B
9TOT KaHaJI OI[eHOYHO COCTaBUT 15-20% BCero BOJOCTOKA), CO-
3[aéT BIIOIHE KOHKPETHYIO 03a00UeHHOCTD /ISl COIpee/bHbIX
CTPaH BHU3 IO TeYEHUIO.

EcTb OoCHOBaHMA yTBEpXKMAATb, YTO «BOAHASA IMpobreMa» B
ITA, yxe HaxomsLasICsA MOJ, BHUMATeIbHbIM HAOIOfIeHNeM CO
CTOPOHBI 3apyOeXHbIX 1 MeKIYHAPOJHBIX NUHCTUTYTOB, OyIeT U
B Ja/IbHeIiIIeM IprobOpeTaTh BCE OOMBIIYI0 3HAYMMOCTD 3a IIpe-
IeflaMi peruoHa.

B aroit cBsI3M criefyeT 0OpaTUTBCA K JOK/IAAY, BBIYIIEH-
HOMY B flekabpe 2024 roga nop srupoit Bcemuproro banka mo
«BofHOIT 1IpobmeMe B ITA», MeTozonorns 1 Hay4HOe obecrede-
HIle KOTOPOTO BBIIIOJTHEHBI Me>XIyHapOJHBIM NHCTUTYTOM IIPU-
K/IaIHOTO CHCTEMHOTO aHanmusa, /lakceHOypr, ABctpust: «[Inan
TeVICTBUII IO BBIPABIEHNIO CUTYallui: MPOK/IafgbIBaeM IyTh K
BogHOI O6e3omacuoctu B EBpone u Llentpanbroit Asun — OTtder
0 cocrostHuM pobrem» (o EBpormoit B JaHHOM [JOK/Iajie aBTO-
paMM IIOHMMAETCsI CUTyalysa BOKPYT NPUAYHANICKUX PErVOHOB

u Ha IO>xuom KaBkase). Hauném c Toro,
4TO pernoH IIA mpakTmyeckn Bech (3a
PeOKUMU TEPPUTOPUATBHBIMU VICKITIO-
YeHUSIMM) HAXOIUTCS B «KPACHOI 30He»
10 IpUYMHE OOJBIINX APUTHBIX IUIO-
iazeil, HaM4usl HAKOIUICHHBIX M IIO-
TEHIIMATbHBIX TPYAHOCTE C BOF0o0beC-
IeYyeHreM U BOJONIO/Ib30BaHUEM, U IO
UTOraM 9TOT'O KOMITJIEKCHOTO 1 CUCTEM-
HOTO JICCTIEJOBAHNUA OH IIPEACTAéT KaK
Hanboree «pobIeMHBbI» Ha 00IIeMI-
POBOIT KapTe BOJOCHAOKEHNUS PETMOH.

Mertopmonorus, TmOJOKEHHAasA B
OCHOBY 3TOi1, 6€3 IpeyBeInyeHNs, Uc-
K/IIOYNTENbHOM PabOThl MCXORUT U3
HEBO3MOXXHOCTI PeAyLVpPOBATh TEMY
«BOJHOI 0€30IIaCHOCTN» K HEKOMY
«rmobarpHOMy U 000OILIEHHOMY WH-
IeKCY», B CUITYy BBICOKOJ CTEIIeH) MHO-
ropakTOPHOCTH [JAHHOI POOIEMBI
(mpruéM C pasIUYHON [UHAMUKON U
CTENEeHbI0 BO3HENCTBUSA KaXJOro U3
dakropoB). Tem He MeHee, BbIOpaHHAs
aHAIMTIY9eCKast MOJIeIb CBEfIeHa K TPeM
IIaBHBIM «c(epaM B3aMMOJENICTBUA»
(9komormsi — 9KOHOMHUKA — JjeMOrpa-
¢us), KOTOpble Ha HUCXOZAIEM yPOBHE
MOJIe/M Pa3BePTHIBAIOTCS B TAKE TEMBI,
KaK «PUCKIU /IS TIOiep>KaHus Heo0Xo-
IOVMBIX 00BEMOB BOJHBIX PECypCOB»,
«3(pPeKTUBHOCTD yIpaBIeHNA SKOHO-
MMUYECKOM CUCTEMOI», «IIPEeJOCTaBIIE-
HIle COIVIAJIbHBIX YC/IyI, OCHOBAaHHBIX
B BOJHBIX pecypcax», a Ha C/IeAyHoleM
HIICXOJAIIEeM YPOBHE — «BBIIIOTTHEHIE
MHQPACTPYKTYpHBIX TpeOOBaHWIT» U
«HA/IM41e COOTBETCTBYIOIIUX BHI3OBOB
MHCTUTYTaM». VITorom comnpsokeHMs
BCeX IepeYVCIeHHBIX 3JIEMEHTOB JTO
CUCTeMHOIl MOJe/I! TOJDKHO CTAaTh BbI-
IIOJIHEHME 3a7jad «BOMHOI 0e30macHo-
CTI».

IlaHHBINT UCKTIOYUTENBHBIN IO
MHPOPMALMIOHHOMY HAIIOJTHEHUIO [0-
KyMEHT MOXKeT OBITb Ha3BaH «BobIoit
«BOJIHOI sHIUKIONeAKei» LleHTpanb-
HOVl A3uM», a ero BBIXOJ, NMIIb IOJ-
TBEpPXKaeT IIOOAIbHYI0 3HAYMMOCTD
9TOVI TEMBI, KaK JyIs1 CTpaH pernoHa LA,
TaK ¥ JyIsI MHOTMX BECOMBIX BHELIHUX
UTPOKOB, 0cobeHHO Omkarmmx. Ha-
IIOMHMM: 3TO CYIybo «eBpOIeCKuIt
KOHLIENITYa/IbHbIl ¥ COJEepPKaTelbHO-
HpOO/IEMHDIT JJOKYMEHT» KacCaTelbHO
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MepPCIIEKTUB CaMOll «BOJHON IMpobie-
MbI» U OYAYLIUX Iy Tell (MOTEeHIMATbHO
BO3MO>KHBIX) e€ mpeofiofieHus1. B kakoii
CTeIleH! OH MOXeT ObITh TpaHChOopMu-
POBaH B «peajibHbIN IIJIaH JAeICTBUIT» —
BOIIPOC, 0OpalljeHHbIII B Oyay1iee.
Ba)XHBIM 11 IepCIeKTUB Permo-
Ha IJA sABnsieTca NO3UIIMOHUPOBAHMNE
II0 OTHOLIEHMI0 K HEeMy «BHELIHMX
UTPOKOB», 3aMETHO aKTUBU3MPOBaB-
IMXCs B TOCTENHUE TOfpl (9TO TeM
6oee HEOOXOUMO, eC/TN TIPUHSITH 00-
Imjee VCXOJHOE IIO/IOXKEHNMe, YTO MBI
Hab/IomaeM CerogHs «TeKTOHMYECKIe
IepeMeHbl B MUPOYCTPOICTBE», a, KaK
ClIeICTBUE, «BTOpoe OTKpbiTHE IleH-
TpanbHOI A3UN» B pETMOHAIBHOM Mac-
mrabe). BMecte ¢ TeM, 9TM IepeMeHbI
He CHMUMAIOT C IIOBECTKM JHA HEKOTO-
pBble «TeOoTONMUTIYECKNe KOHCTAHTBI»,
OJTHOI 13 KOTOPBIX OCTAeTCH VICTOPU-
YeCKV CJ/IOKVBIIEECS CONEePHIYECTBO
MEXIYHapOJHBIX AKTOPOB 32 BJIMSIHUE
B pernone 1A, paccMaTpuBaIINX €ro
IPEVMYIIECTBEHHO KAaK «3HAYMMBII
cyObeKT mst BnusaHus Ha Poccuior». He-
CITy4aifHO B Hay4YHOM (a TeM Oosiee my6-
MULIMCTUYIECKOM) JIEKCMKOHE 3HavyeHue
permona IJA 111 MUPOBOI MOMUTUKMI
CBSI3BIBAIOT OOBIYHO C T.H. «Bosburoi
UTPOI» BETMKUX JlepXKaB, KaK IIPABUJIO,
CO CCBUIKOiI Ha U3BECTHYIO IIO3MUIUIO
3. BxesnMHCKOTO «... MMeHHO EBpasm:a
ABJIAETCSA TOYKOV OIOPBI J/ISL YTBEp-
KIEHWST KeM-TMO0 MMUPOBOTO TOCIION-
CTBa». BpeMeHHbII «BaKyyM BacTn»,
00pa3oBaBIIMIICA B JAHHOM peTVOHE
nocine «pacnaga» CCCP, cospaér, o ero
MHEHUIO, HOBBIIT IIepeYeHb COTIEPHIKOB
3a BIMAHME Ha T.H. «eBpasmiickux ba-
KaHax» — TaK OH OXapaKTepu3oBas ro-
cypapcrtBa IJA. IloMrMo TpafiMLIIOHHO
IPUCYTCTBOBABIINX 37jech Bemmnkobpu-
tanuy, CIIA, Poccun, Typuum, Mpa-
Ha, K KOTOPBIM Y>Xe TP JeCATUNIeTHA
Kak npucoeguHmaca Knraii, B KauecTse
HOBBIX KaH/[MIATOB Ha POIb aKTUBHBIX
«urpokos» B IJA mperenpyror Ilaku-
craH u MHaus, a takxke SAmornsa u EC.
OcraBjisis 3a CKOOKaMu aHA/IN3 OT-
nomeHnit Poccun ¢ rocymapcrsamm LTA
(ux MacmITaOHBIN U KOMIIIEKCHBIN Xa-
paKxTep, 0 4éM ObUIO YIIOMAHYTO BBILIE),
OTPaHNMYMMCS KPaTKUM 0030pOM posun
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OpyTuX KPYIHBIX «BHEIIHMX WUTPOKOB». VIcxoma m3 ceropus-
LTHUX peannii, CefyeT HadaThb C OTHOIIEHWII AT CTPaH perno-
Ha ¢ KHP - pBycToponnaa Cmanbckas [exmapanua 2023 roga
(«Kutait+5») [aét TOMY CONMMHBIE I JOITOCPOYHbIE OCHOBAHIIA:
TOTZIa IIPOLIO He IPOCTO TPaAULMIOHHOE «TOP)KeCTBEHHOE Me-
ponpuATue» (3an 3acegaHnit 6bUT 0POPMIEH TEKCTaMU HA KU-
TaliCKOM, aHIJIMIICKOM U PYCCKOM A3BIKaX), HO B OITyO/IMKOBaH-
Hoit [lekapanyy 6bUTM Y€TKO OYepUYeHbl UIeliHble OPUEHTHUPHI,
a TaKKe KOHTYpPbl MHCTUTYLMOHAJIbHOTO MEXaHM3Ma, CO3Ja-
BAEMOTO I pellleHNs MOCTaBIEHHbIX Ha MEPCIEKTHBY 3ajad.
VneitHbIM M CTpaTerM4ecKUM CTEP)KHEM 3TOTO NOKYMEHTA SB-
JIsIeTCs M3BECTHAsI KUTalCKast rmobanbHas fokTpuHa «Coooiie-
CTBa e[[HOII CYAbOBI YenoBedecTBa» (B I1.1 maHHOI [lexmapamnym
«CTOPOHBI IOAITBEPKJAIOT CTPEMJIEHNE B COBMECTHOM CO3/IaHUU
6oree TeCHOrO coob1IecTBa eANHOI CyAbObI LleHTpanbHO Asun
u Knras»).

Takum o6pasom, He0OXOAUMO MPU3HATD, 4TO [leKkmapa-
st 0003HAYMIAa Kap[MHABHBI MEePeXof MapajurMbl — OT
pomu Kutas Kak «BHEIIHETo0 MIPOKa» K CyLeCTBEHHO OO/b-
1IeMy IO CMBICIOBOMY COJ€P>KaHMIO U HAaIlOTHEHHOCTU IIPO-
1IeCCY, YTO Ha CETO/IHA Ja€T OCHOBAaHMA BOCIpUHMMaTh Kuraii
KaK «MHTeTPaJbHOTO y4YaCTHUKA OYAYILIEro peruoHagbHOTO
coTpymHmuectsar. IIpencrapnsaercs, 4To TaKoe IONIOJKEHNE B
emé 6osIbIIelt Mepe KacaeTcst 9KOJIOTUYEeCKO TeMaTUKY, IP-
HUMas BO BHUMaHMe, 4To caM Kuraii 3a mpouenmmne aBa fie-
CATUIETVS IPOLIeS ITyOOKYIO ¥ HEIPOCTYI0 TPaHCPOPMALIUIO
OT «9KOJOTUYECKOT0 HUTUIU3MA» K «9KOTOTUYECKOI IYBUIN-
3alMy», CTAaBUIYI0 NPWHIUINAIBHO HOBBIM CTPAaTEIrMYeCKUM
3/1eMEHTOM (KOHCTPYKT «3KOJIOTMYECKOI I{MBUIU3ALUU» OBIT
3aKpeIieH B KOHCTUTYL MM ¥ TapTUiiHEIX foKkyMeHTax KHP B
2018 roxy) B ugeonoruy Ha pOHE CTPEMUTENTBHOTO IIPOMBIII-
JIEHHOTO Pa3BUTUA.

Vcxops u3 mOoruKM 1 BEKTOpa JAaHHO CTaTbM, OTPaHUYUM-
Cs1 TO/IbKO HEKOTOPBIMHU «9KOJIOTMYECKIMY KOMIIOHEHTAMI», KO-
TOPpbI€e, Ha OCHOBE IaHHOM [leKmapanni, OTKpbIBaIOT HOBYIO IIEP-
CIIEKTUBHYIO 00/1aCTh B3a¥IMOOTHOIIEHNUII 3TOJ TPYIIIBI CTPAH C
Knraem. HanoMHuM, 410 yXe B 9TOM 6e3 IpeyBemdeHns Jc-
TOPUYECKOM i1 OYAYIIEro BCEro PeruoHa JOKYMeHTe OblIn
BIIEpBbIE JJaHbI HEKOTOPBIEe 00IIye 9KOJIOTMYEeCKIe YCTAHOBKY —
Kurait kK TOMy BpeMeH) He TOJIbKO y>K€ OCYIECTBU/I NPUHIN-
NMa/IbHBIN IIepeXofi OT TPAAULIIOHHOTO B IPOLIIOM aKIleHTa Ha
«IIPOMBIIITIEHHOE Pa3BUTME» K CTAHOBJICHUIO IIPWHIVIINATBHO
VHOJ IO CBOEM OPMEHTALMN «3KOJTOTMYECKON LVMBUIN3ALN»,
HO ¥ BBIHEC U3 9TOTO IIepeXofia MpaKTuIecKue ypoku. Hackomnn-
KO K 9TOMY pajiKa/IbHOMY IIepe/IOMYy B MIPOBO33peHNN ObIIN
TOTOBBI Ha TOT MOMEHT IIATb rocymapcTB LJA — aT0 oTenbHasA
U CAaMOCTOATENIbHAA Te€Ma, HO Y>Ke 04€BUHO, YTO 3T CTPAHBI B
Pa3HOII CTENIeHN U B pa3HOM pUTMe OYAYT HOK/IIOYaThCA K CXO-
JKeI 9KOJIOTUYECKO CTPATernMm.

Okonormyeckuit 610k Cumanbckoit  [lexmapanun
2023 ropga He OTPAHMYMICA OOLIMMU CCBIIKAMM Ha >Kesa-
Te/IbHOCTb OPMEHTAIN! Ha y>Ke IMPOBOAUMYI0 Ha 3amaje (1
BIIOTOHKY BO BCEM MIMpe) «3e/IEHYI0 9KOHOMUKY», HO 1 TIOCTa-
BUJ psAfi ropasno Oosee MpaKTUYECKMX 3ajjady, B YaCTHOCTH,
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DOCTYI YY4aCTHUKOB «5+1» K KMTalickoMy «BaHKy HaHHBIX
IPUOPUTETHBIX 3€/I€HBIX MHBECTULIVMOHHBIX IIPOEKTOB» (1. 6
Hexnmapaunm). Kpatko ynomsanem 06 y>xe JOCTUTHYTBIX Ipef-
BapUTENbHBIX UTOrax [lekmapanun: crnycrta ABa roga Kasax-
CTaH 3aK/I0YMI cornamenne ¢ Kutaem o mpsaMoMm focTyIe K
OJHOII M3 KPYIHeNINX B A31M I/IaTGOPM I10 3e/IeHBIM TeXHO-
norusam — Green Technology Bank. B cBsA3M ¢ 9TuM 3HaYMMBIM
cobpitnem, razera Kazpravda.kz co ccpiikoit Ha MuHakom0-
TMM CTpaHBl NOABITOXMA: «Cornalenne CTano 3HAYMMBbIM
IIaTOM B YKpeIlJIEHNY Hay4YHO-TEXHNYECKOTO AManora MexXay
KasaxcranoMm u KuTaem U OTKpBIIO IIMPOKME MEPCIEKTUBEI
IJIS1 yCKOPEHHOTO BHEAPEHNA NepPeNOBhIX 9KOMOTNYECKUX pe-
IIEHNIT B 3KOHOMMKY pecnyOnmku. Temepb KazaxcTaHCKuUe
NpefnpUATUA U UCCIelOBaTENbCKIE LIEHTPBI CMOTYT MCIIOTb-
30BaTh pas3paboTku u3 6as3bl gaHHBIX KuTas, BKIo4yas MH-
HOBalMM B 06/1aCTV BO30OHOBIIAEMOI 9HEPTEeTUKM, BOJHBIX
pecypcos, mepepabOTK! OTXOAOB, arpOdKOIOTUM M JIPYIUX
HamnpabjaeHni». [IpegcTaBigercsa, 94To 3TO pa3BUTHE IOATBEP-
)KJpaeT, uTo CuaHbcKkas [lekmapanus He IPOCTO «AeKIapanns
0 HaMepeHMsIX», HO M3HAYalIbHO ObITa 3aJjyMaHa B KadeCTBe
37eMeHTa «JOKTPMHAIBHOTO CTEP)KHA» — MPOTPAaMMHOTO JO-
KyMEHTa, HalleJ/IeHHOTO Ha pellleH)e IPUKIaiHbIX 3amad. Ilep-
cneKkTuBbl coTpygHmdecTtBa cTtpad IJA ¢ IOC n BPUMKC+,
KaK U PEerrMOHa/JIbHOTO COTPYFHMYECTBA IO 3KOIOTMYECKON
TeMaTHKe, C BBICOKOI BEPOSITHOCTBIO OYAYT BK/IIOYATh KaK
obIye IOIOKEHNA odMUMaNTbHOrO KOHILENTa KUTANCKOM
«9KOIOTMYECKON IMBUIN3AINN», TaK ¥ HAKOIJIEHHBIE UM Ha
CerofjHs MpaKTUYecKyue HapabOTKM, MpeTeHAYIOLINe Ha YHU-
BePCaTbHOCTD (TUIA YIIOMAHYTOTO KMUTaiickoro «baHka 3emné-
HBIX TEXHOJIOTUIT»).

[TepeyeHb BHENIHMX YIACTHUKOB ITOJ0OHBIX ABYCTOPOHHIX
¢dopmaros «5+1» BosrmasmaoT CIIIA, mpruém 3TOT Imporecc
UMET y>Ke He MepBbIil rof (CYIeCTBeHHBIM CTUMYJIOM K 3TOMY,
BepoATHO, cTas Bbixof CIIIA n3 Adpranmucrana B 2021 T. 1 OTCyT-
CTBIJE Ha CETONHA JUIIOTHOUIEHMII MEXAY STUMM JBYMS CTpa-
Hamy). OTcrofia BCTaéT OTKPBITHIN BOIIPOC O LIENSAX, METOHAX U
IepCIeKTUBaX aKTMBHOTO BO3BpaTa B JaHHbIA pernoH CIIA
KaK BIMATETbHOTO INOTUTUYECKOTO UM T€O3KOHOMUYECKOTO WUT-
poKa (XOTs, IO CYTH, aMePUKAHIIBI HIKOIZIA OTTY/A IIOJTHOCTBIO
He yxomun). He cnyuaiino B kymyapax ceccun [enepanbHOI ac-
cambren OOH B Hbio-Vlopke 19 centsibps 2023 ropa mpoiien
IepBBIE cCaMMUT nupepos cTpad LentpanbHoit Asum u CIIA
(momyymBIINII C TeX TOp M3BeCcTHYIO hopmyny «5+1»). Torma xe,
ocenbio 2023 roza B Konrpecce CIIIA 6bl1a BBIABUHYTA MHUIINA-
TMBa 10 OTMeHe U3BecTHOI co BpeMéH CCCP orpanmunrtenbHoO
«moripaBku J)kekcoHa-Banuka» (1974 r.) mas crpan LA (nHu-
nyaryBa ObUIa moggepskaHa 1 Axmunaucrpanueit 1. Tpamma yxe
B 2025 T., e 9Ty HONPaBKy HasBamM «aOCYPIHBIM II€PEXKMNT-
KOM»). JJaHHas1 Mepa 03HaMeHOBaJIa B3ATHII Kypc Ha cTabunsa-
LU0 U pacllMpeHe y>Ke HAMEYEeHHOTO COTPYIHNYECTBA C STUMMU
CTpaHaMMI.

9TOMy mpepIIecTBOBaN pAf (pOpMaTbHO-OPraHN3aAIIOH-
HBIX IIarOB HAa 9TOM HAIlpaB/IeHNN (BK/IIOYas BU3UTBHI PYKOBO-
nureneit ctpan LIA B CIIIA Ha BpICIIEM YPOBHE), C OYeBUTHBIM

IpHULETOM Ha NEePCIeKTMBY. Bbicoka
BEpOATHOCTD, uTo CIIA mompiTaroTca
pacllMpUTb CBOE€ BIUAHUE B Peruo-
He depe3 akTmBm3aruio paborer U.S.
International Development Finance
Corporation (DFC) - mepsoit amepn-
KaHCKOJ 1 MeXJyHapOJHOI KOpIopa-
UMM pasBUTUA U GUHAHCUPOBAHUA B
pernone IJA, koropas nognucana Me-
MOpPaHZYM O B3ayMoInoHuMaHun ¢ Ka-
3aXCTAaHOM M Y30EKMCTaHOM B KOHIIE
ellé MepBOTO IPE3NUJIEHTCKOTO CpOKa
[. Tpamna B 2021 r. DFC 6b11a co3gana
mas obecmevyeHnss GUHAHCOBON IIOA-
[EpXKU IPOEKTOB, CIIOCOOCTBYIOIINX
9KOHOMMYECKOMY Pa3BUTHIO PETVOHa
32 CYeT YAaCTHOTO CEKTOpa U IOBBIIIe-
HMA SKOHOMMYECKOV B3aMMOCBS3aH-
HOCTM BHYTpM camoli llenTpanbHOI
Asynu. Emé B Te rompl OTMeEYanoch,
9TO OYAyT NPWIOKEHBl YCUINS HJIs
npuBiaedeHusa 1 MIpJ JO/NI. B TeYeHUe
MOCNIEAYIOIINX IIATU €T, 9YTO LO/LKHO
CIIOCOOCTBOBATh YKPEIUICHNI0 OTHO-
menun CIHIA c [JA, a Takke 11emodyex
IOCTAaBOK OTTYyJAa «KPUTUYECKM BaXK-
HBIX TOBapoB» («pemKo3eMeTbHBIX
aneMeHTOB») B Coemunenusie IlTaTs.
ITIpencraBnsiercs, uro DFC 6bu1 mpu-
3BaH CBITPaTh POJIb HE TOJIBKO peasib-
HBIM MHCTPYMEHTOM J1s1 00'be T HEeHIS
YACTHOTO KallMTajaa ¥ FOCUHBECTULINIA
C Lenbl0 yBeIMYeHNsA (UHAHCHPOBA-
HuA KmodeBbix A CIIA npoexros,
HO B IIEpPCIEKTUBE CTaTb CONOCTABU-
MOV II0 3HAYMMOCTM QaJIbTEPHATUBOI
KUTAVICKUM U POCCUMCKUM VHULIMATH-
BaM IO TeM YK€ 5KCIIOPTHBIM IO3UI-
am u3 1IA. Bolcoka BepOATHOCTD TOTO,
4YTO, HAIIpUMep, TAaKOe BaXHOE 3KC-
MIOPTHOE CBIPBE, KaK «pefiKo3eMe/IbHbIe
3/IeMEHTBI», MOXXeT OBITh IOCTABIEHO
Ha «aKTUBHBIV TPEK» IIPY HOBOM CpOKe
IIpesupenta [l. Tpamma.

B 3axmouenue ciemyer OTMETUTD,
YTO BPAJ, I MOXXHO TOBOPUTDb O HEKOI
«ycroirumsoll crpaterum» CIHIA B pe-
TMOHE — II0 CYMMApHON OLIEHKEe JaXKke
AMEPUKAHCKUX SKCIIEPTOB, OHa BeCbMa
CYIIeCTBEHHO M3MEHAACDH B ITOC/IEHIE
TpU mecsATuneTus: (He TONMBKO B CBS3U
CO CMEHOI1 BlIacTM B BalMHITOHe, HO
U B KOHLIENITYa/IbHO-IIPAaKTUYECKMX aC-
MeKTaX MPOBOAMMOI MOMUTUKHU, BCIIE]
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3a CMEHOJI PaCCTaHOBKI CHJI B PETMOHE
ITA, saunHas ¢ 90-x rogos XX Beka).

K ¢opmary «5+1» B IIA Hemas-
HO mpucoeguHmacsa u Eppomneiickmi
Coro3 - 4 antpena 2025 r. B CamapKaHfe
COCTOsJICA TPETUII CAMMUT, KOTOPOMY
IpefuIecTBOBAMN  MHOTOYNC/ICHHbIE
IBYCTOPOHHME KOHTAKThl Ha BBICIIEM
yposHe. Ha ¢pone pocTa 1BycCTOpOHHUX
KOHTAKTOB 3a IIOC/IeJHVE TOMbI U ObI-
CTPO Pa3BUBAOIIENCA MHOTOCTOPOH-
HeJl I PeTMOHAIbHOIN IIOBECTKM [HA B
peruone, nmuaeprel EC u IllenTpanbHoit
A3uy punUIM K BBIBOAY O HeoOXomm-
MOCTH! TIOfbeéMa VX B3aUMOHENCTBUA
Ha 6o71ee BBICOKMIT ypOBeHb. Peub npér
He IIPOCTO O CAMOM IIOSIBJICHUY HOBO-
ro ¢opmara «5+EC», HO 0 mOBBIIIe-
HUJ YPOBHA OTHOIIEHUII MEXAY /IBY-
Ms perMOHaMU [0 «CTPATErMYecKOro
nmapTHepcTBa» (mo onenke Ilpencena-
Tena EBpoKoMuccum Ha BCTpede, 3TO
O3HauaeT He TOJNBKO «bojee TeCHbIE
OTHOLIEHNUsI» U «00s3aTENbCTBO OBITH
PSAIOM JPYT C APYrOM», HO U HeobXo-
AVMOCTb «M3y4aTb BO3MOXXHOCTH M/
HOBBIX 0071acTell COTPYZHNYECTBA»).
Takym 00pa3oM, aKIeHT IePEeHOCUTCS
Ha «IIOMCK HOBBIX TeM COTPyHHNYe-
cTBa» (T.e. yIOp HA IEPCIEKTUBY — OT
«COXpaHE€HNA CYHECTBYIOLIErO» K «HO-
BAaTOPCTBY U pa3BUTHIO»). B kauecTe
OCHOBOIIONAralOLINX 3a/lad B HOBBIX
TeOIIO/IUTUYECKIX peannax YIacTHUKI
«5+EC» 0603Haummm dYeTbipe KiIOYe-
BBIX HAIIpaB/IeHN, KOTOpPbIEe BUATCSA
EC nambomee mepcrneKTMBHBIMU M/
COBMECTHOII pabOTBI: TPaHCHOPTHAS
MHQPPACTPYKTYpa, KPUTUIECKU BaXK-
HBbI€ CBIpPbeBBIe PECYPChI, YNCTAsI SHEP-
retuka u uudposas cBa3b. [locKonbKy
nannuatuBbl EC - mocimemHne n Ham-
6onee pasBepHyTble, BUAUTCA 3Ha-
YMMBIM PACKPBITh 3TV HAIPaBJIEeHNUA,
4TOOBI CYMMMPOBATh 3T 4 TEMBI CO-
TPYAHUYECTBA CTIEAYIOLIM 00pa3oM:

1) «TpaHckacumiickuii TpaHC-
IIOPTHBII KOPUAOP» IPENCTaBIAeTCA
aBTOpaM 9TOJ MHUIIVATUBBI KaK CTpa-
TETMYeCKV BAXKHBI MHPPACTPYKTYp-
HBIIl U JIOTUCTUYECKNIT CTEP)KEHD, Oe3
KOTOPOTO HeJNb3sl MOCTPOUTh 3¢ dek-
TUBHOE ¥ JOITOCPOYHOE COTPYAHMYe-
CTBO MEXJY ABYMS CTONb YA€ HHBIMUI
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permonamu. EC mpepBapurtenbHO 0fo6pu makeT MHBECTULUIT
B 10 MMIIMap0B €BpO Ha pa3BUTIE 3TOM MHUIMATUBDI B paM-
kax nporpammbl Global Gateway, a B 2025 rogy 3ammannposa-
HO mpoBefieHNe VHBecTUIIMOHHOTO $OpyMa, Ha KOTOpOM Oy-
IYyT OOCYXXHATbCA AajbHENINNe MATru B Pa3BUTUM KOPUIOPA,
IIO3BOJIAIOIIETO COKPATUTb CPOKU HOCTABKM TOBAPOB MEXIY
Espomnoit u llenTpanbHoii Asueit BoBoe — o 15 gHeit. Baxxno
K06aBUTH K 3TOMY, YTO [JAHHDII TPAaHCIOPTHBI KOPULOP He
TO/BKO MMHYeT Poccuio, HO u OyzeT mepecekarbcs C APYTUMU
KPYIHBIMU «TPAaHCIOPTHBIMM IYTAMW», IUIAHBI Ha KOTOpbIE
O3BYUYBA/INCh OTEYECTBEHHBIMU JKCIEPTAMIU U MOIUTUKAMIL
Tak, HecnyvaitHo B oduimanbHOM 3asBneHun o Busnurte C.B.
JlaBpoBa B Typxmenucran (25-26 uioHa 2025 I.) CTOPOHBI
OTPAaHMYM/INCDh YIOMMHAHMEM Ba)KHOIO 3HAYEHMA «IIPOEKTOB
110 GOPMUPOBAHNIO MEX/YHAPOAHBIX TPAHCIOPTHO-TPAH3UT-
HBIX KOPUJIOPOB», a B IocnepymomeM kommenTapun C.B. JlaB-
poBa w1 CMJ ymoMAHYTBI «IIPOEKTBI B paMKaX CO3aBaeMo-
ro MexpyHapomHOro TpancnoptHoro kopugopa «Cesep-1Or»,
rge Poccys n TypkMeHMcTaH Ipu3BaHbI UTPATh BAXHYIO POJIb
B peann3anuy JAHHOTO IIePCIeKTUBHOIO HAYMHAHMNA, KOTOpoe
CYLIeCTBEHHO YKPEeINUT MO3MINY BCEro PermoHa C TOYKM 3pe-
HUS JIOTUCTUKM U pa3BuUTHsA EBpas3niickoro KOHTMHEHTa, 0bec-
IIeYEeHN s CBA3Y MEX/y CEBEPHBIMI U I0>KHBIMU MOPSAMI».

2) Ilo HeKOTOpPBIM OLieHKAaM, B PeTMOHE COCPeSOTOYEHO
1o 40% MUpPOBBIX 3aIlacOB MapraHIfA, a TAKXe JUTHUA, Tpadu-
Ta, HapAAY C JPYTUMU pegKo3eMelbHbIMI 91eMeHToB (P39).
B Camapkanpckoit [exkmapanun «5+EC» Bce aTu 3/1eMeHTBI
Ha3BaHbI OOIMIMM TEPMUHOM «KPUTHYECKUe», a B Oojee paH-
HUX JoKyMeHTaX EC MCIONIb30BaH TEPMUH «CTpaTerM4ecKue»
(xora B [lexmapannm JaHHOTO CaMMHUTA KPAaTKO YKa3aHO JINIID
006 UX «BOCTPeOOBAHHOCTH /15 «3€IEHON» U IUPPOBOI TPAHC-
dbopmanu MUPOBOIT 9KOHOMKKM»). BHe 3aBMCcHMMOCTH OT Tep-
MVHOJIOTUY 3TU MaTepuaabl HeOOXOAMMBI JI/Isi BBICOKOTEXHO-
JIOTUYHBIX COBPEMEHHBIX IIPOM3BOACTB. Ba)KHO MOAUEPKHYTD,
YTO TeMa PefIKO3eMeNbHbIX 7eMEHTOB y>Ke YCTONYMBO CTanla
B IIOC/IeIHME TOABI IIPe[METOM JBYCTOPOHHUX «JeK/Iapanuii o
HaMepeHNMAX» U «MEMOPAHJYMOB O B3aMMOIIOHMMAaHMI» Me-
xny EC u crpanamn «mATepkn» (B 4acTHOCTH, Kasaxcrana,
Y36exucrana, Kuprusum), HampaBlIeHHBIX Ha IIpUBJIEYEHIE
KPYIIHBIX MHBECTULNII B paspaboTKy U mepepaboTKy pefKo3e-
MeTbHBIX 371eMeHTOB B IJA. Takum 06pa3om, HaMUI[O OYEBI]-
Hasl CBA3b 1-T0 U 2-T0 yIOMAHYTHIX IIYHKTOB, T.K. YIIOMAHY ThIJ
Boiure Global Gateway siBisietcst Ha fiefie 17106a/IbHOI U KITIOYe-
Boit mHMnuaTnsoi EC mo mHBeCTHINAM B T.H. «CTPYKTypHBIE
yCTOIYMBBIE IPOEKThI» BO BCEM MUpe (TaKie IPOeKThl OTHIONb
He BCerjia Cyry6o «TpaHCIOPTHBIE», HO, IPEX/e BCEr0, «ChIPb-
eBbIe», C 0e3yC/IIOBHOI IPUBA3KOI K HEOOXOAMMOCTY TPaHC-
moptHOro obecrederus1). OCOOEHHOCTIO 9TOV MHUIMATHUBBI
SBJISICTCA TO, YTO OHA VICXOAUT He TOJIbKO 13 COOCTBEHHBIX VMH-
tepecoB EC, HO y4nTbIBaeT 1 MOTPEeOHOCTHU CTPaH-IIAPTHEPOB,
C LenbI0 06ecrevyeHNs X COOCTBEHHBIX HOATOCPOYHBIX MHTe-
pecoB (1 ocyuecTBIeHNs MOKOOHBIX MpoekToB EC mmanu-
pyet npusnedb 7o 300 mapp eBpo k 2027 1., M Ha CErofHA Ta-
Klie JOTOBOPEHHOCTU y>Ke cymecTBYIOT y EC ¢ 9 cTrpanamu, Ha
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BCeX KOHTUMHEHTaX). B 310l cBA3KM oTMeTnM, 4To fo6619a P32 1
VMHOTO «KPUTUYIECKOTO CHIPbS» NNIIb MOBEPXHOCTHO COBIAAET
C TPaiMLIMOHHON «IOOBIYEN ITONE3HBIX MCKOIIA€MBbIX», cyie-
CTBEHHO U Ka4eCTBEHHO OT/IMYAACh OT MOCTESHEN 10 LeIoMy
pARy MapaMeTpoOB, B CTOPOHY CYI€CTBEHHOTO YC/IOXKHEHUA
IpOIeccOB (BK/T0YAs HETaTVBHBIE IIOC/IECTBIA JI/ISI OKPY Kalo-
1el IPUPOJHOI cpefbl 1 sHeprocbepexxennus). Creayer moj-
YEPKHYTh, YTO CONIEPHMYECTBO 3a JocTyn K P39 B Mupe Hapa-
CTaeT yXKe He IePBBIIl TOf U IPHOOpPeTaeT OTUYSTIUBBII IeoIo-
JIUTUYECKII XapaKTep, IPUYEM OHO Pa3BOPAYMBAETCA IPEXTe
BCEro MeXJY CaMUMM BefyIIMMM MUPOBBIMU fiep>KaBaMu. OT-
MEeTHM B 3aK/II0YEHMeE, YTO TaKue BaKHbIe PECYpCHI, KaK ypaH
(a x HeMy cerofHs J06aBWICA M BOJOPOX — €CTb Hada/IbHbIE
HIpOEKTHI TpousBoacTBa B LJA «3enéHoro Bogopona» (MeTomoM
aNeKTponm3a n3 Boabl) A ctpad EC), muib MelTbKoM yroMs-
HyTBI B MaTepuanax Ilepsoro cammura «5+EC», X0TA 04eBUSI-
HO, YTO /1A HEeKOTOpbIX cTpaH EC focTyn K aTuUM pecypcam
MMeeT IIePBOCTENIEHHOE 3HaYEHNE.

3) «Uncras sHepreTMKa» Ha MEPBBIN B3IJIAM — TPafULN-
OHHas TeMa ISl IONTOCPOYHOI «3en€Hoi crpateruu» EC, Ho,
obpareHHas Ha cTpaHbl [JA (yuuTbiBas IpUPORHO-KINMATH-
YecKye 0COOEHHOCTH pernoHa), mpuobpeTaeT MHOE 3HAUYEHUE,
CTaHOBUTCH YCTAHOBKOM Ha pafiKa/JIbHbIN (1 mputom obme-
PervoHa/NbHbIN) IepecMOTp SHEPreTUIeCcKOl MOTUTHUKY — IIe-
PeXOof OT YCTOABIIMXCA YITIEPOSHON U TMAPOIHEPTeTUKM K Ha-
palIMBaHMIO TOIM BO30OHOB/IsIEMON 9Heprun (COMHIe, BeTep,
Ouomacca, reotepManbHble UCTOUYHUKM). B TOM ke pakypce
IJTAaHUPYETCA MONEPHM3aLMsA CBA3AHHBIX C SHEPTETUKON, U
0COOEHHO C CebXO3IPON3BOACTBOM, BOJOIIO/Ib30BAHMS B pe-
TUOHe, SIBJISIOIIETOCs 3aCTaperiol MpobIeMoit It BCeX ISATH
cTpan IJA (mpakTmdeckue IPOEKTHI C YIaCTHEM BeAYIINX €B-
ponerickux (ppaniysckux) ¢upm craprosanu B 2025 rogy B
Y36ekucrane). BMmecTe ¢ TeM 04€BUIHO, YTO TAKOI IIEPEXOJ 11O~
B/IeYeT 3a CO00I KapAMHATbHBII IIEPECMOTP CTPATeTH, IO/ -
TYIKY, OPTaHM3ALNMA Y TPAKTUKY OO ecCIieyeH sl SHEPre TUUeCKOil
Y BOJHOI 6€30IacCHOCTM KaXKIOTO 13 TOCYAAPCTB (4TO MOXKET
OBITb OCYIIECTB/ICHO TOJNBKO CO CMEHOI «KOHIIENTYa/lbHOTO
HOfIXOAa» ¥ MOTpeOyeT BpeMeHMU, e/l He CMEHbI TIOKOIeHMIT).
C apyroit CTOpOHBDI, 6/1aTOIPUATHBIM (PAKTOPOM SABJIAIOTCS OT-
MeueHHBbIe BbIlIe 6a30Bble IPUPOFHO-TeorpadudecKne TaHHbIe
peruona i CTaHOBJIEHUA U PA3BUTHA «3€/IEHON SHEPTETUKN».

4) ITpo6nema 1udpoBoI CBA3M B LIEHTPATbHOA3MATCKOM
pernoHe y>Xe He CBOAUTCA TONABKO K «JOCTymy K VIHTepHe-
Ty», @ BCTaéT KakK ropaspgo 6onee mMacmrabHas 3ajgada cosfa-
HIA TEXHMYECKON BO3MOXXHOCTU IJI MHTETPATbHOTO MOKPHI-
THUA BCeVl TePPUTOPUM PeTvoHa M [AJIeKO 3a €ro IpefieslaMI).
OueBUHO TaKXe, YTO, IOMMMO peIIeHMsI ITOI HeoOXOAUMOil
TEXHMYECKOI 3afiadM, pedb IONAET B [Ja/IbHENIIEM O peajb-
HOM IOAK/IIOYE€HNN BCEVl TEPPUTOPUN LI€HTPaIbHO-a3MaTCKOTO
IPOCTPAHCTBA K «BCEMUPHOII ceTn» (Ha Jieie — IBVDKEHNeE B Ha-
IpaBIeHNM CITyTHUKOBOM cucteMsl cBaAsu EC).

He BbI3bIBaeT COMHEHMIA, YTO pacCMOTpEeHHaA Bbllle JleKma-
parust «5+EC» 0603HaumIa KpymHble epCIeKTUBHbIE TEMBI CO-
TPYAHIUYECTBA, IPUYEM CIIERYET OTMETUTD, 9YTO B Pa3HON CTETIEHI,

HO BCe YK€ OCYILEeCTB/IsIeMble M HOBble
IPOEKTBI OYAYT 00513aTE/IbHO BK/IIOYATDh
«9KOJIOTMYECKYI0 KOMIIOHEHTY» B JIOTH-
K€ T.H. «<yCTOMYMBOIO PasBUTHU».

Ha ¢one mepedmcieHHBIX Iiepe-
MeH B IIOfIXOfIaX KPYIHBIX «BHEIIHUX
UTPOKOB» B €BPA3UIICKOM peruoHe Ha
MEX/[YHAPOJHOM 3KCIIEPTHOM YpPOBHE
00IIenpr3HAHO U TO, YTO PETVMOH He-
M3MEHHO OCTaHEeTCS B IIOBECTKe IHA
r7100a/IbHOI S9KOHOMVKY ¥ TTOJIUTUKI,
TOMY CIIOCOOCTBYET T'eOIOIUTIYECKOe
nonoxeHue 1A, Bo3pacramomas ponb
Kutasa B «bompmoit EBpasum», 1eH-
TpalbHOe reorpaduyeckoe pacroso-
JKEHIe pPeruMoHa KaK HeM30eXHOTro I
CJIOKHOTO IepeKpECTKAa pa3sHOHAIIPAB-
JIEHHBIX TPAHCIOPTHO-TOPTOBBIX KO-
pupopos (Bxmodasa OITOII, Tpanckac-
NUICKUIT TPAHCIOPTHBIN KOPUZOP U
MTK Cesep-IOr), faneko BBIXOLAINX
3a mpepennl IIA, HakoHel, Hajmuuue
Ba)KHBIX IIPUPOJIHBIX PeCypcOB, 3Haue-
HIe HEKOTOPBIX 13 KOTOPBIX yCTONYM-
BO HapacTaer.

Pasymeerca, Poccua He Moxer
OCTaTbCA B CTOPOHE OT 3TUX «IJNIy-
OVHHBIX TepeMeH» U eil IPeLCTOUT
BBICTPOUTb COOTBETCTBYIOLIYIO CTpa-
TeTHUIO B PErVOHe U 32 €ro IpefiefiaMi,
UCIIONb3YA PAJ, OUYeBUAHBIX TEXHOJIOT M-
YeCKMX ¥ COLMA/TIbHBIX IPENMYIIEeCTB
U MHCTPYMEHTOB, KOTOpbIe OCTaNNCh
B «moTeHnuane» y Poccum. BaxxubI-
MU MHCTUTYTaMU B peany3aluy 3TOM
cTpaterny (IIOMUMO JBYCTOPOHHUX
OTHOIIEHNI) II0 TeO9KOHOMUYECKUM U
TeOIONUTIYECKNUM NIpUYNHAM IpU3Ba-
Hbl ceirpaTth IHOC n BPVIKC. Onupa-
JICb Ha UTOTY INPOBENEHHOIO aHaIM3a
U YYUTBIBAsL OCTPOTY 3KOTOTMYECKOIl
CUTyalMM B PpeTMOHE, MOXHO cdop-
MyINpOBaThb IIPEAIOKeHNe IO BKIIIO-
YEeHNI0 9KOTOTMYECKOII IPO6IeMaTKI
B IIPOTpPaMMYy COTPYAHMYECTBA CTPaH
BPVIKC+, pacmimpus eé peiicTBue u
Ha cTpaHbl IJA c omopoii Ha Mera-
IpOeKT «IKomorndeckass Irardpopma
BPUMKC», moAroTOBIEHHBINI POCCUIl-
ckuMn Komwteramyu. OfHMM U3 IIpak-
TUYECKMX IyTell Ha/la)XMBAHNA TaKOTO
COTPYAHMYECTBA MOITIO OBl CTaTh CO-
3[JaHMe «9KOTOTUYECKOil IIaTdOPMBI»
B paMKax flaHHOro OO beaHeHNsL.
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The genesis of Central Asia within the context of global and
macro-regional dynamics: a quest for a harmonious balance
between economic, ecological, and political factors

Abstract
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32, Nakhimovsky Prospekt, 32, Moscow 117997, Russia
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During many decades already the countries of Central Asia (CA) in its regional and global positioning
was considered as the zone of increasing ecological troubles (in particular, combining water, energy and food
security’ aspects). On the other hand this sub-region of Big Eurasia represents also the area of rapid growth
and potentially of increasing importance in geoeconomics and pending geopolitical dimension. The article is
based on the author’s inter-disciplinary methodology and represents the results of complex analysis of given
and prospective situation in the CA, and also the positioning of main global actors which becomes more

proactive in this region.
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Following this analysis, some proposals regarding future cooperation between BRICS+ and CA countries on
the basis of Megaproject “Ecological Platform for BRICS” were presented targeting the establishment of specific
“ecological platform” within this Organization.
Keywords: Central Asia, ecological and regional security, sustainable development, water problem, rear
materials resources, key actors, international cooperation, BRICS ecological cooperation.
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MnTerpanus Y36ekucraHa B 5KOHOMIYeCKoe IPOCTPAHCTBO
BbPVIKC B KOHTEKCTE YyCTOMYNBOIO BOJHOTO Pa3BUTHUA

3.T. Axybosa

Ctatbd noCBAiLLleHA OLiEHKe MOTeHUMana U BO3MOXHOCTEN Y36eKkucTtaHa B KOHTEKCTE WHTerpauum B
9KOHOMUWYeCKOe MPOCTPAHCTBO C y4ETOM NPMOPUTETOB YCTONHYMBOIO BOAHOI0 PA3BUTHA. AHANM3UPYIOTCA KIOYeBbIe
Laru CTpaHbl B Nepexofe K NpoakTUBHOM BOAHOW NOIMTUKE, BKNOYas BHeAPEHME BOAOCOeperatLLnX 1 LuppoBbIx
TEXHOMOMMIA, MOLIEPHN3ALMI0 UPPUTALMOHHO MHADPACTPYKTYPbI U 06ecneveHne JocTyna K YuCTON NUTLEBOM BOE.
Moo4épkneaeTcs 3HaYeHne yyactus YaoekuctaHa B bBPVIKC kak nnatcpopme Ans npuBneveHns MHBECTULNIA, 06MeHa
nepesoBbIM OMbITOM U HaYy4HO-TEXHUYECKOr0 COTPYLHMYECTBA B 0651aCTU BOAHOIO ynpassieHns. 0co6oe BHUMaHe
yaeneHo BOSHONM auniomatini Y36eknucTtaHa, ero Bknagy B TpaHCrpaHu4yHoe COTPYAHNUYECTBO.

Kntouesble cnoea: Ysbekucrtad, bPKC, BogHas 6e30nacHOCTb, YCTOWYMBOE pa3BUTWE, TPAHCrPAHWUYHbIE
pecypcel, BogHas gunnomarus, LieHTpansHas Asus.

B ycnoBuAX pacryiieil Harpysku
Ha BOJIHBIE PeCYPCHI U YCYTYO/IeHus I710-
Oa/IbHBbIX KIMMATUYECKUX M3MEHEHUI,
MIPOBOLMPYIOLIVX, B CBOK OY€pefib, IPo-
671eMbI HefoCTaTKa IPECHOI BOTIbL, COBEP-
LIEHCTBOBAHME CYICTEMbI BOJHOTO YIIPaB-
JIEHUS CTAHOBUTCS KPUTUYECKY BaXKHBIM.
Kaxpip1it KyboMeTp BOJIBI SIBIISIETCS 3a710-
roM obecHedeHNs] IPOJIOBOIBCTBEHHOI
0€e30I1acCHOCTY, 9KOHOMIYECKOTO POCTa U
3[JOpOBbS IPAXK/IAH.

B Crparerun «Ys6exncran-2030»
BO IJIaBY yIJIa PelLleHMs] BOIIPOCOB cOe-
PEeXeHUA BOJHBIX PECypCcOB U OXPaHbI
OKPY>KAIOILIe! Cpefbl IOCTABJIEHbI Clle-
mytorye 3ama4n [1]:

o yBermueHue adexTuBHOCTI BO-
JOIO/NIb30BaHMA Ha 25%, BHEpEHNE BO-
IocOeperaryx TeXHOIOTWII Ha 2 MJIH.
ra (B T.4. KamebHOro opoeHus — 600
TBIC. Ta);

« nosefenye KIIJ] nppuranyonHoi
cucremsl o 0.73, mepeBoj KaHa/IoB Ha Oe-
TOHHOE TIOKPBITVE ¥ 3aKPbIThIe TPYOHBIE
ceTu; JoBefeHe JOM 6 TOHHBIX ITOKPBI-
TUII MarXCTPaJIbHBIX M MEXXO3AVICTBEH-
HBIX KaHa/IoB 10 46% (13.1 ThIC. KM);

e 3ameHa 1069 HacocoB 1 1079 anek-
TpOABUTaTellell, CHIDKEHNE 3SHEProIo-
Tpebnenns Ha 30%, Hepexoy Ha anbTep-
HaTVUBHbIE ICTOYHVKY SHEPIVIN;

AAKYBOBA

InHopa-XaH

Tana6xaHoBHa

C.H.C.,

/HCTMTYT MaKpO3KOHOMMYECKMX
W PErnoHasbHbIX Mccnenoaanmﬁ,
Y36ekucTaH
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o aBTOMaTM3alA He MeHee 100 BOJoX03AICTBEHHBIX 00beK-
TOB, YCTAaHOBKa CYETUMKOB BCEM II0/Ib30BATE/IAIM IUTHEBOI BOMDI,
BHeJIpeHlie CTaHIAPTOB KaueCTBa BOJTOCHA0KEHVIA 1 KaHa/IM3aLnl;

e PacIIMPEHE MOLTHOCTEN OT€4EeCTBEHHBIX IIPOM3BOSUTENIEN
BofiocOeperaroiyx TexHoornit 1o 300 ThIC. ra B TOf;

o CHIDKEHME 3aCOTIEHHbIX 3eMefIb O 1.7 MJIH ra, B T.4. CUIb-
HO- ¥ CpeJJHe3aCO/IeHHBIX 3eMeTb [0 430 ThIC. ra, ¢ IPOOIeMHBIM
YPOBHEM IIOA3EMHBIX BOJ, 10 773.4 ThIC. Ta;

e paspaboTKa 1 IOCTOSHHBII MOHUTOPMHI JOITOCPOYHOTO
OajraHca BOJHBIX PECYPCOB, IPUBJIEYEHNE YACTHOTO CEKTOPA U pas-
Butue ['UI1 B 06paboTKe, HOfade 1 paciipere/ieHN i BOJBL.

B sToM mmaHe mHTerpanus Y30eK1CTaHa B MeXJyHapoOf-
Hble SKOHOMIYecKue obbequaenus, B yactHoctu BPVIKC, cra-
HOBUTCSI BCé Oojlee 3HAYMMOI Ha (OoHe HEeOOXOIMMOCTY BbIpa-
OOTKM COBMECTHBIX PEIIEHMII B OTBET HA BBI3OBBHI IT0OATBHO-
ro IOTeIUVIeHN, JedUINTa BOGHBIX PECypcoB U YCTONYMBOTO
pasurus. Yuactue B BPVIKC oTkpbiBaet nepep Y36ekucraHoM
BO3MOXKHOCTH He TOJIBKO 1A IPMBJIeYeHN s PUHAHCOBBIX U TeX-
HOJIOTMYECKUX PECYPCOB, HO 1 /I 0OMeHa IIepefjOBBIM OIIBITOM
B 001aCTV BOJHOTO YIIpaB/ICHNs, arPOVHHOBALIUI U «3€/IEHOI»
TpaHCchOpMALY SKOHOMUKI.

CorpynanuectBo ¢ rocymapcrBamn BPVIKC, o6maparomiy-
MM 3HAYMTEeTbHBIM HayYHbIM IOTEHIMA/IOM 1 IIPAKTUKOIL B cepe
YCTOITYMBOTO BOJOIOMb30BaHMA (Hanpumep, Kuraem, Vnpueit u
Bpaswnmert), MOXXeT CIIOCOOCTBOBATb BHEPEHNUIO B Y30eKICTaHe
0osee COBEpIICHHBIX MOJE/ell paclpefe/ieHnss ¥ MOHMTOPMHIA
BOJIHBIX pecypcoB. B cBoo ouepenp, Y36eK1CTaH MOXXET BHECTU
LieHHbIT BK/Ia B obuiyo moBectky BPVIKC 3a cuér cBOMX MHU-
IMaTVB B cepe BOTHOI AUIIIOMATIM, IVIpPOBU3ALIVIN BOJOXO3Iil-
CTBEHHOT'O CEKTOpa M PEerMOHa/IbHOTO TPaHCTPAaHUYHOTO COTPYH-
HM4ecTBa [2].
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B mocnegHme roppl cTpaHa [IEMOHCTPUPYET TBEPAYIO IpHU-
BEPKEHHOCTD ITEPEXOfly OT PeaKTVBHOTO MOAXOA K IIPOAKTVBHOM
BOJHOI Io/TIKe. KoMITTekcHbIe 1 MaciTabHble TpeoOpasoBaHst
OXBaTBIBAIOT BHENIPEHIE COBPEMEHHDIX TEXHOIOTMI KaIleIbHOTO U
TOXXI,EBOTO OPOLIEHNs, aBTOMAaTH3aLMI0 CCTEM BOflOpacIperiene-
HIA, @ TaKKe PeKOHCTPYKIVIO MPPUTALMOHHON MHQPACTPYKTY-
PBL. DT Mepbl HAaIlpaB/IEHbI Ha 3HAYNUTENBHOE COKpaIlleHle ITOTEPh
BOJBI VM MOBBILIEHNE IPOJYKTUBHOCTY CENTBbCKOTO XO3SCTBA, 4TO
B JIO/ITOCPOYHOI IIEPCIIEKTIBE CIIOCOOCTBYET YCTONUMBOMY Pa3Bu-
THIO aTpapHOTO CEKTOPa 1 BCEl 9KOHOMUKH CTPaHbL

C 2024 ropa B cTpaHe BBefleHa TPEXCTyTIeHYaTas BepTUKaIb-
Has CyICTeMa yIIpaB/IeHNs, BKIIOYAOIas peryIpoBaHye ToCymap-
CTBEHHOJI BOJHON IOJMUTHUKM (BBICIIEE 3BEHO), IKCIUTyaTaLNIO 1
CTPOUTENIBCTBO BOJIOXO3SIICTBEHHBIX 00BEKTOB (CpefiHee 3BeHO), a
TaKXXe JI0CTaBKY BOJbI HETIOCPEICTBEHHO MOTPeONUTEISIM (HIDKHEee
3BeHO) [3].

C ynoBneTBOpeHMEM CIENYET OTMETUTD, YTO peanu3yeMble
Mepbl B cepe BOGHBIX PeCypcoB yXKe JeMOHCTPUPYIOT IOIOXM-
Te/IbHYI0 AMHaMUKy. KadecTBeHHbIe IpeoOpa3oBaHUs B BOJHOI
cucteMe Y30eKICTaHA CTPOATCS HA peaM3alliy CTPATErMIecKyx
eViCTBIIL, OOBEeMHEHHBIX BOKPYT 5-TH K/IFOUEBBIX HAIIPAB/ICHUIL.

Bo-TepBBIX, COBEpIIEHCTBOBAHUE peCcypcocOepexeHNns B
CeTIbCKOM XO3SIJICTBE, B YaCTHOCTH, BHEIPEHNE BOZOCOEPETaIOIINX
TEXHOJIOIMII Ha 6oJIee 2 MJIH ra IUIOILAJEll, B TOM 4ncie 563.1 Tbic
ra — TEXHOJIOTVY KaIleTTbHOTO OPOLIEHN, — 9TO TO/IBKO HayasIo TeX-
HOJIOTMYECKOTO IIPOrpecca B arpapHOM CEKTOPE.

Bo-BTOpBIX, CerofHs, KOIria BO MHOIUIX PerioHax Mupa fgedu-
IIUT BOZHBIX PeCypcoB IprobpeTaeT Bcé 60jee OCTpBIIl XapaKTep
U YCYTyO/IsIeTCs TIOf BO3ZIEIICTBIEM KIMMATIIeCKIX 3MEeHeHUIT 1
PaCTyIIVX KOHQIMKTOB, ZOCTYII K 6€30I1aCHOI! MM TheBOI BOJIe CTa-
HOBMITCS He IIPOCTO 3ajjadelt, a [7T00aIbHbIM IPHOPUTETOM. B maH-
HOM KOHTEKCTe, B paMKaX MHUIMATKUBBI «U1cTas BOJA B KaXKIbIi
IOM» Y30eKUCTaH MpefIpUHIMAET PeIlnTe/IbHbIe IIary I obec-
TeYeHs1 CBOVX IPK/IaH SKU3HEHHO HeOOXOMIMBIMY pecypcamit. B
CTpaHe aKTMBHO P€aU3yIOTCS MPOEKTHI IO CTPOUTENBCTBY U MO-
[IepHU3ALNY CUCTEM BOJZOCHAOXKEHNS], B 0COOEHHOCTI B CeTbCKOI
MeCTHOCTH. braromapsa sTuM ycummsaM cbliie 29 ThIC. Y€l OXBade-
HO LIeHTPa/IM30BaHHBIM BOJZOCHA0KEHEM, YPOBEHD 00eCIIeYeHHO-
ctu HaceneHusa goctur 80.9%.

B-TpeTbux, mmpokas uuppoBMU3aLma CEKTOPa, 00YCIOBIeH-
Has BHeZpeHueM IM(POBBIX YCTPOICTB «Smart water», a Taroke
MH(POPMAIVIOHHOI CUCTEMBI sSmartwater.uz, II03BO/IIA BECTU OH-
JIAtH-MOHUTOPUHT MOTpebIeHNsT BOABI 13-TU THICAY BOIOXO3sIil-
CTBEHHBIX 00beKTOB 11 Ha 10% ymydmmTh paboTy IO yIpaBIeHNIO
Y KOHTPOJTIO BOJIBL.

B-4eTBepThIX, B paMKax SKOITOIMIECKON OXPaHbl BOJHBIX CH-
CTeM BefIeTCsl CUCTeMHast paboTa 110 3alyuTe BOZOEMOB OT 3arpss-
HEHVA, BKIIOYasd BHEJPEHME COBPEMEHHBIX TEXHONOIMII OYMCTKA
Y MOHMTOPMHIA Ka4eCTBa BOJIbI, a TaK)XKe CTPOTUII KOHTPOJb 3a
COOTIONIeHIIeM 9KOTIOIMYecKuX HOpM. Kak pesyibraT 9TOro Mo>KHO
OTMETUTD IOMOKUTEIPHYIO JUHAMUKY COKpallleHMsA MHJEKCa 3a-
rpsASHEeHVA BOpbI 1o 1.29.

ITapajienbHO € 9TMM aKTUBM3MPOBAIACch paboTa MO MOKEp-
HU3aLV VIPPUTALIVIOHHBIX CHUCTEM, PEKOHCTPYKLMI YCTapeBIINX

OPOCHUTE/IbHBIX KAaHAIOB. JTU U Jpyrue
Mepbl B KOHEYHOM cueTe obecreunm
HOBBILIEHNE YPOBHA 9P PEeKTVBHOCTH VC-
IIO/Ib30BaHMA LIEHHOro pecypca no 1.905
(2023 1.), a TakKe COKpalljeHUe BOIOEM-
KOCTM 3KOHOMUKM Ji0 505.7 Ky6. M/TbIC.
momn. CIIA.

B-nATHIX, BOfHAA AUIIOMATHA Y3-
OeKICTaHa B PETMOHAILHOM COTPYIHM-
4YeCcTBe II0 PALYIOHA/IbHOMY JICIIO/Ib30Ba-
HIIO BOJHBIX PECYPCOB OCYILIECTB/ISAETCS
Ha INPMHIUIIAX y4YeTa MHTEPecoB BCEX
cTpaH lleHTpanbHOA3MATCKOTO PEryoHa,
Pasfe/AoIMX TPAaHCTPAHNYHbIE BOJHDIE
pecypchl, OTKPBITOCTM U PerysIpHOM
Iuajore MeXHy CTpaHamy OacceiiHOB
Awmypnapeu u Celpapbu.

OTpmenbHO OCTAaHABIMBAACH HA IO-
CTIe[{HEM, XOTe/IOCh ObI IOYEePKHYTh, YTO
MOBOPOTHBIM MOMEHTOM B YKpeIUIeHNUI
MEXPETVOHA/IPHOTO JIOBEpMs CTao W3-
MeHeHIe OoAxXofia Y30eKncTaHa — CTpaHa
cIefana CTaBKy HA AKTMBHYIO BOJHYIO
OVIUIOMATHIO U CTpeM/IeHre K KOMIIPO-
MICCHBIM pellleHrsAM. Takum o6pasom,
Ormaropjapss  CTPaTernuecKoMy IIOfXORY,
OPUEHTMPOBAaHHOMY Ha «OOIye BBITO-
Zibl», mpoekTbI PoryHckoit 1 Kambapatnu-
ckoli ['9C-1 OTKpbIIN ITy Th K MOJiePHI3a-
VM TUAPOIOCTOB HA TPAHCTPAHNYIHBIX
peKax, a TakKe K pasBUTIIO SHepreTide-
CKOTO HMApTHEPCTBA C TapPKMKUCTAaHOM 1
Kasaxcranom.

Bmecte ¢ Tem, peannsanus peruo-
HaJIbHOVT WMHUIMATUBBEI «3eméHass [leH-
TpanbHaA AsuA», 3amyljeHHoi B 2020 T,
SIBIIETCST  CBOeoOpas3Hoil  mratdopmoit
Wi o6MeHa KIMMATUYeCKUMU Y BOIHbI-
MM JJAaHHBIMM, Pa3pabOTKM HAIMOHAIIb-
HbBIX ¥ TPAHCTPAaHMYHbIX IUVIAHOB aflaIlTa-
LM, TIPOBEJEHNSI COBMECTHBIX TPEHIH-
TOB U VICCTIENOBAHNIA.

ITpoBopst MmaciuTabHble pedOpMBbI
B BOJIHOM CEKTOpe, Y36ekucraH ¢popmu-
pyeT GyHIAMeHT /I BKJIIOYEHNS B 9TU
nporeccsl. VIHGpacTpyKTypHBIe Ipoek-
TBl IO PEKOHCTPYKLMM OPOCUTEIbHBIX
KaHAJIOB, IM(PPOBOMY MOHUTOPVHTY BO-
JOIOTPeO/IeHNs], CTPOUTENICTBY CUCTEM
IEeHTPA/IM30BAaHHOTO  BOJOCHAOXKEHIIA,
0COOEHHO B CEbCKOI MECTHOCTH, MOTYT
HATY HOJep)KKy B Bujie IPSAMbBIX UH-
BeCTHIIMII ¥ TeXHOJOIMYECKOTO TPaHC-
dbepa co croponst crpan BPVIKC. Oco60
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3HAYMMO, YTO K/IIOYEBble HAIIPAB/ICHNA
BOJIHOJI MIOJIUTUKY CTPAaHBI — BofgocOepe-
JKeHMe, IV(POBM3ALI, SKOTOIMYecKas
6€30M1acHOCTD, TPAHCTPAHIYIHOE COTPY-
HIYECTBO — COOTBETCTBYIOT CTpaTermde-
CKIM HaIIpaBJIeHVAM, TIOAep>KIBaeMbIM
B pamkax BPUMKC [4]. 910 oTKpbIBaeT
BO3MOYXHOCT! [JII COBMECTHBIX JHI-
LMaTuB, OOMEeHa OIBITOM U BBIPAOOTKM
COIIACOBAHHBIX IIOAXOIOB K BOJHOMY
YIPAaBICHNIO HA PETVOHAIBHOM U ITIO-
0aTbHOM yPOBHSIX.

B mrone 2025 roma bropo ympas-
msoiyux New Development Bank pmano
«HIPpMHIOUIINAIPHOE COITTacie» Ha BCTYII-
JleHne Y30eKICTaHa B COCTaB CTpPaH-
wrenoB NDB [5]. beum copmmposanb
IPMOPUTETHBIE NIPOEKTBI 0OBEMOM OKO-
no 5 mipg pomn. CIIA, cpenn HUX — Mo-
[lepHM3aLA VPPUTALVIOHHBIX CHCTEM U
MHQPACTPYKTYpPhI, B TOM UIC/Ie PEKOH-
CTPYKIVISI KaHA/IOB, IM(POBOTO MOHM-
TOPYHTA U CHUCTeM ILIeHTpPA/IN30BaHHOTO
BOJIOCHAOXXEHMsI, OCOOCHHO B CEIbCKOI
MECTHOCTIL

Y36eKMCTaH aKTMBHO MCIIO/Nb3yeT
AVITIOMATIYeCcKyie MHCTPYMEHTHI U ITPef-
IPYHIMAeT COOCTBEHHBIE MHUIMATHBBI
I pallVOHA/IBHOTO BOZIOIIO/Ib30BAHIIS B
LlenTpanpHoii Asum. CTpaHa y4acTBYeT B
MEXITYHapOHbIX (opyMax 1 KOH(epeH-
ILVIAX, IOCBAIIEHHBIX ITpobieMaM Apara,
MPOIBUTAET COBMECTHBIE IPOEKTBHI IO
YIIPaB/IEHIIO BOTHBIMI PECypPCaMI C Apy-
TUIMI CTPAHAMM PErVOHA.

B pamkax peartempHOCTM MHOrO-
IIAPTHEPCKOTO TPacToBoro ¢GoHAa it
pernoHa ITpuapasbs, ABIAIOMIErOCs 0CO-
OBIM MEXaHU3MOM [JIsI KOHCOMUJALINI
YCUINIL CTPaH PEervoHa U MeXIyHapof-
HBIX NTAPTHEPOB, PeaNN3YIOTCS IPOEKTHI
[0 YIYYIIEHNMIO CUCTEMBbI 3[paBOOXpa-
HeHIsA, 00eCIiede N0 JOCTYIIA K YMCTO
IIATHEBOI BOJIE, ITOJJIEPYKKE YCTOMYMBOTO
CeTIbCKOTO  XO3AMICTBA U BOCCTAHOBJIE-
HIIO JIECHOTO TIOKPOBA Ha BBICOXIIIEM JIHE
ApaybcKoro Mops.

Y36eKmcTaH TakoKe MOOLIPseT yda-
ctue AdraHucrana B neperoBopax Gpop-
mara C, | B 067acTV BOTHBIX BOIPOCOB.
JlaHHBIT PopMaT paccMaTpuBaeTCs Kak
BaKHaA IUIaT(opMa [/I BBICTPaMBaHNUA
YCTOMYMBOTO B3aMMOJIEVICTBYA 110 TPAHC-
TPAaHMYHBIM BOJJHBIM BOIIPOCAM, 0COOEH-

No 4 (128) ceHta6pb—aekadps 2025 r.

BPUKC: BonPochl akonoruy @ BECTHAK PO@H

HO YYUTBIBas, YTO BOJHbIE PECYPCHI MMEIOT CTPATErNYecKoe 3HaJe-
Hue Kak s HentpanbHoit A3um, Tak ¥ i1 CEBEPHBIX TPOBMHINI
Adranncrana.

Y36eKkucTaH BBICTYIIAeT 3a BK/IIOUYeHNe A(raHICTaHa B peruo-
Ha/IbHbIE TIePETOBOPHBIE IIPOLIECChI, TIOAYePKIBast HEOOXOMMOCTD
IIPO3pavyHOTO ¥ KOOPHVHMPOBAHHOIO IIOAXOHA K YIIPaBIEHUIO
TPAHCTPAaHNYHBIMI BOJHBIMI IOTOKaMM. ITO OCOOEHHO aKTyalb-
HO Ha ()OHe HOBBIX BOJJOXO3SIICTBEHHBIX IIPOEKTOB, PeaN3yeMbIX
B A¢raHucraHe, BKII0Yas CTPOUTEbCTBO BOTOXPAHVJINII U UPPU-
Tal[IOHHBIX CHCTEM, KOTOpbIE TIOTEHIIAIbHO MOTYT IOB/IUATH Ha
BOJIHBI Ga/TaHC PerVoHa.

CopericTBue Y30ekncrana yuactio A(raHuCcTaHa B yanore
HAIIPaB/IeHO Ha YKpeIUIeHNe OBepys, IPefoTBpalleHye KOH(IIK-
TOB 11 BBIPAOOTKY B3aMIMOBBITOfJHBIX PELIEHNIT, CIIOCOOCTBYIOMINX
KaK PerrOHa/IbHON CTaOMIBHOCTH, TaK Y YCTOIYMBOMY Pa3BUTHIO.
Taxoit mopxox cOOTBETCTBYET IPUHINITY «BOA KaK 37IeMEHT MUPa,
a He KOH(IMKTa», KOTOPBIi CTAHOBUTCS K/IIOYEBBIM OPUEHTPOM B
HOBOJI BOfHOI auioMaTtuy LlentpanbHoit Asum.

Takor1 Togxoz; CO3BYUeH C BHEITHEIIOMTIYECKOI (prmocodu-
eit BPMIKC, xoTopas aklleHTpyeT BHMMaH)€e Ha MHOTOCTOPOHHO-
CTM, TIOMCKe COaTaHCUPOBAHHBIX PELIeHNIT B YCTIOBIAX OTPaHMYeH-
HBIX pecypcoB. B aToM KoHTekcTe Y36eK1CTaH MO>KeT OBITb BOC-
IPUHAT KaK CTPaTerMyecKnii MapTHEP, CHOCOOHBI YCUIUTD KO-
normeckyro u BogHymo nosectky BPVIKC B LlenTpanbnor Asnm.

Ha ceropuamnmii fenb nepeyn rocygapcrsamu LleHTpanbHO-
a3MaTCKOTO PerMOoHa CTONT CTpaTerndeckas 3ajjada BIpabOTKI HO-
BOJI KOHCO/IMIVIPOBAHHON BOMHOI IOJUTUKN, OPVEHTMPOBAHHON
Ha ofecIieyeHe CIIpaBeyIBOTO, PAIVIOHA/IBHOTO U YCTOIYMBOTO
yTIpaB/IeH/A BOJZHBIMU pecypcaMul. B ycmoBMAX pocTa HaceleHus,
K/IMMaTI9eCKIX VI3BMEHEHNUIT U YBe/IMYeHVsI TOTPeOHOCTeN B BOJie
IVISL CENIbCKOTO XO3AMCTBA, SHEPTETUKI ¥ IIPOMBIIIEHHOCTH JIaH-
Hasl IIOJIMTHUKA IProOpeTaeT 0COOYI0 aKTYa/IbHOCTb, TAaK KaK OT Heé
HaIpsAMYIO 3aBJMCUT IIPOJOBONIbCTBEHHAs, SHEPTeTUYECKasA U 3KO-
JIorUYecKast 6e30IacCHOCTb BCETO PeruoHa.

YuuThIBas TPaHCTPAHWYHBI XapaKTep OOJBIINMHCTBA BOJ-
HBIX apTepuit LleHTpanbHOM A3ui, B 4aCTHOCTM peK AMYHapbl,
CoIppapby, 3apadurana, Unpunka, HOBas MOMNTHKA JO/DKHA CTPO-
UTBHCA HAa OCHOBE (PYHIAMEHTA/IbHBIX IPVHIUIIOB MEXXYHAPOIHO-
ro BoffHOro npaBa. K ux uncry oTHoCATCs: 00513aTebCTBO 110 Hpef-
OTBPALIEHNIO TPAHCTPAHIYHOTO yiIlep6a, pa3yMHOe ¥ CIIpaBeIIN-
BOE JCII0/Ib30BaHNe BOJJHBIX PECYPCOB, IIPUHIINII JOOPOCOCEACTRA,
a TaKKe B3aMMHas OTBETCTBEHHOCTb IOCYHAPCTB, TPAHCIIAPEHT-
HOCTb B IIPUHATUI PELIeHNII U YKPeIUIeHNe TOBEPVA MEXNY CTO-
pOHaMIL

KoHnenryanbHble OCHOBBI TaKOM IOMUTUKM IPEIIIONaraoT
KOMIUIEKCHBI ¥ MHOTOYPOBHEBBIN nofxof. IIpexxne Beero, HeoO-
XOJIVIMO CO3/IaHJ€e CYICTEMBI COBMECTHOTO MOHUTOPYHTA U PETYILAP-
HOT0 0OMeHa I'MAPOMETeOPOIOTNYeCKUMY TAaHHBIMI, YTO IIO3BOJIAT
¢dopMrpoBaTh 0OBEKTUBHYIO KapTUHY COCTOSIHA BOJHBIX pecyp-
COB VI IPOTHO3MPOBATh MX MCTIONb30BaHNe. BayKHO cormacoBaHHOE
IUTaHMPOBaHMe BOJIOXO3AVICTBEHHON JeATETbHOCTH, BK/II0YasA KO-
OPAMHALINIO PeKXMMOB PabOThI BOLOXPAHIIINIL, IaM0 11 MppUTaLi-
OHHBIX CHCTEM, YTO CHU3UT PUCKY KOH(IUKTOB 11 0becrieunt boree
PaBHOMEPHOE pacIipefie/ieHrie BOJHBIX IOTOKOB. HeoTbhemmemort
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JacThIO IO/DKHA CTAaTh LM(POBU3ALINA BOLHOTO CEKTOpa: BHEZpe-
HIIE CITy THMKOBOT'O MOHUTOPYHTA, CEHCOPHBIX CYICTEM KOHTPOJIA 3a
VICTIONIb30BAaHNMEM BOJIbI, @ TAKXKE TEXHOJIOTHII «YMHOT'O OPOILIEHNA»,
MO3BOJIAIOIIVX CYHIECTBEHHO COKPaTUTh IIOTEPIL.

Oco6o0e BHUMaHNUE CIEAYeT YAEMUTh YKPEIUIEHNIO NUHCTUTY-
IIMIOHA/IbHBIX MEXaHM3MOB TPAHCTPAaHMYHOTO BOJHOIO YIpaBJie-
HIA. DTO MOXKET BK/IIOYATh KaK MOJEPHU3ALNIO Y>Ke CYILECTBYIO-
VX CTPYKTYp (Hampumep, MeXrocymapCTBeHHOI KOOPAVHALN-
OHHOI1 BOJIOXO3SIICTBEHHOI KOMICCHUM), TaK M CO3[aHMe HOBBIX
w1aTopM, 06eCrednBAIOIINX YIeT MHTEPECOB BCEX CTPaH Peruo-
Ha. B 9TOM KOHTeKcTe BaKHA BBIPAOOTKA €VHBIX CTAaHHAPTOB U
IIPaBOBBIX PaMOK, COIJTACOBAHHBIX C ME&XX/TYHapOTHBIMY HOPMaMM
U PeTVIOHAIbHOM CIIepIKOIL.

He MeHee 3HauMMBIM HaIIpaBJIeHUEM SIBJIAETCs pa3BUTHE Ha-
YYHOTO M TeXHMYECKOTO COTpymHM4YecTBa. COo3laHme KOHCOPLINY-
MOB VICC/IEOBAaTe/IbCKMX LIEHTPOB, NPOBENIEHNE COBMECTHBIX 9KC-
HeuIil ¥ 0OMeH OIBITOM B cepe BOLOCOEpErarolix TeXHOIO-
IMil CTaHYT IIPOYHONM OCHOBOM JI/IA IO/ITOCPOYHON YCTOMYMBOCTM.
BaxxHO TaxKe CTMMYIMPOBaTb 0Opa3oBaTe/IbHbIE MIPOrPAMMBbI U
HOATOTOBKY CIIEIJMA/IICTOB B 00/IACTY IU/PO/IOTHY, KITMMATO/IOT MY
Y 9KOJIOTMYECKOTO MEHEIPKMEHTA.

KirtoueBbIM 271eMEHTOM HOBOW BOMHOWM MOMUTUKM TOKHO
CTaTh pa3BUTHE IMATOTOBBIX IIIOIA/IOK ¥ MEXaHM3MOB JUIIOMa-
TUYECKOTO B3aMMOJEICTBYA, BK/II0Yas BOB/ICYEHIE MEXTYHAPOS-
Hbix opranusauuit (OOH, Becemupusii 6ank, [IPOOH, EC, IIOC,
BPVKC) B kayecTBe MapTHEPOB IO (HDMHAHCUPOBAHUIO, IKCIIEPTU3E
Y MeMATVBHOI HMOJAEP)KKe. ITO IO3BO/IUT 00eCIIeYNTD JOTIOTHN-
TEeNbHOE IIPMBJIEYEHIE PECYPCOB, IIOBBICUTD JIETUTUMHOCTD IIPVHU-
MaeMBIX PeIeHNI U YKPEIUTD PErViOHaNbHYI0 COMMAAPHOCTD.

B pamkax mHTerpanym Y30eKrcTaHa B 3KOHOMITIECKOe IIpo-
crpanctBo BPVIKC creyet yrimyOuTh akiieHT Ha ClIefyIOLye CTpa-
TerM4ecKye HallpaB/IeHNA:

1. PaclmpeHne mocTyna K MHBECTULIMAM M KPETUTHBIM pe-
cypcam Hosoro 6anka passutusa BPVIKC u HaumoHanbHbIX (oH-
OB CTPaH-yYaCTHMKOB JUIA peaM3alyii IIPOEeKTOB B cdepe up-
puranyy, MOJEpHU3ALUN CUCTEM BOJOCHAOKEHMs U [IpeHaXa, a
TaKKe Pa3BUTHA «3€/IEHO» SHEPTeTUKY (COTHEYHBIE 11 TUPO3/IEK-
TPOCTAHIMY, OMOIHEpreTNKa) MO3BOIUT IOBBICUTH 3(eKTUB-
HOCTb JICITOTIb30BaHV BOJHBIX PECYPCOB M CHU3UTD HAarpy3Ky Ha
OKPY>KaIoIIyIo cpefly. B KauecTBe MMIOTHONM MHUIVIATUBbI VICTIONb-
3oBaHre pecypcos Hosoro 6anka passutnsa BPVIKC (NDB) mox-
HO HAITPaBUTh Ha MOJEPHM3ALMIO MPPUTALIVIOHHBIX CHCTeM B By-
xapckoit, XopeaMmckoit obnmactsax u Pecriybmke Kapakammakcraw,
a TaK>Ke CTPOUTENILCTBO COMHEYHBIX MIEKTpocTaHumil B Hasonii-
ckoit n Jlxxuzakckoit obnactsix. K npumepy, Vinans npu noppepixke
NDB npodumHaHcHpoBaa MPOeKT 0 MOAEPHU3ALINY JPeHaKHBIX
CHCTEM B CENIbCKMX PAiOHAX, YTO IIPUBENIO K IIOBBIIIEHNIO YPOXKaii-
HOCTM PVICa Vi TIIIEHNIIBL.

2. AKTMBHOe ydJacTue B COBMeCTHBIX IpoekTax BPVIKC mo
pa3paboTKe U BHEIPEHMIO IVIPPOBBIX PEIIEHNIT 1 KIMIMAaTOYCTO-
YMBBIX TEXHOJIOTMII YIIPaB/IeHNSA BOINHBIMM pecypcamy (yMHbIe
CEHCOPHBIE CHICTEMBI, IVICTAHLIVIOHHBI/I MOHVTOPMHI, aBTOMAaTH-
3MpPOBAaHHOE yIIpaB/IeHIe MppUralyeii), a Takxe Mo 06ecredeHnIo
IPOIOBO/IbCTBEHHOI 0€30ITaCHOCTY, 0COOEHHO B YC/IOBMAX Hapa-

CTaoIero meduiyra BOAbI ¥ 3aCYIUIN-
BOTO K/IMMaTa, O3BOJINT SKOHOMUTD [0
30-40% Boppl. K mpumepy, Knraii pea-
JM3yeT MPOEKThI AVICTAaHIVOHHOTO MO-
HUTOPVHTA PeK U MOA3EMHBIX BOJ, Yepe3
CIyTHUKOBYIO cucteMmy BeiDou, bpasu-
JmsA  pasBUBaeT  KIMMATOYCTOIYMBBIE
CeTIbXO3TEXHOJIOT VY JI/LS COU M KYKYPY3BL.
3. BoBrieuenne Y36ekucraHa B 97eK-
TPOHHBIE IIaTPOPMBI 1 ceTeBble bop-
martel BPVIKC misa cucremHoro obMena
3HAHUAMM, JIyYIIVMM TIPAKTUKAMM U
UCCTIENOBAaHNMSIMU B O0IaCTM BOJHOTO U
CeTIbCKOXO3AICTBEHHOTO YIIpaBJIeHNs, a
TAKKe J/IS1 aKTUBHOTO YYaCTIA B MEXIY-
HapOJIHBIX IKCIEPTHBIX COBETaX CO3acT
yonoBusA A pa3pabOTKM CTaHAAPTOB
BOJIHOI 6€30MaCHOCTY U MPOJBIDKEHNS
HALMOHAJIBHBIX VHTEPECOB CTpPaHbl Ha
robanbHOM ypoBHe. K mpumepy, mo-
cpenctBoM ydactusa Ha BRICS Water
Forum wm BRICS Agricultural Research
Platform VY36ekmcrtan MO)XeT IpefcTa-
BUTH OIIBIT OOPLOBI C OIYCTHIHMBAHNEM
U 3aCO/IEHNEM 3eMeIb, & TAKKe U3YIUTh
yCIleHble MpaKTUKy bpaswmm mo Boc-
CTAQHOBJIEHUIO IeTPa/IPOBaHHBIX IIOYB.
4. IlocpencTBOM COBMECTHOTO pa3-
BUTHSI TPAHCIOPTHO-JIOTYCTIYECKO MH-
(bpacTpyKTypbl, YIPOLIEHNA TaMOXKEH-
HBIX IIPOLIEAYP U CHIDKEHMS HeTapud-
HBIX 06apbepOB BO3MOYXHO 3HAYUTETHHO
PacIIMPUTh  9KCIIOPTHBIN  MOTEHIUAT
Y36ekucTaHa, IPOIBUTasi CETIbCKOXO35I-
CTBEHHYIO IIPOAYKIIVIO, lepepaboTaHHbIe
TOBApBbI ¥ arpOCEPBUCHI HA PHIHKY CTPaH
BPUKC. [Ina sToro BaKHO pa3BUBaTh
JIOTUICTHKY, B YaCTHOCTY, VCTIO/Ib30BaHNE
TpaHcnopTHOro Kopupopa «Ceep-IOr»
(qepes Vlpan u VIHpuio) n comnpspkeHye
C KUTANCKOM MHUIMATUBON «OIIH I105IC,
OfIMH IIyTb» IO3BOMUT PACIIMPUTD 3KC-
MOpTHBIE KaHasbl B VIHAMIo 11 bpasummio.
5. Pasputme mapTHepcTBa C Bemy-
UMY YHUBEPCUTETaM) U HAyYHBIMI
nenrpamu crpan BPVIKC mria nopro-
TOBKU KaJIpOB, IPOBEJIEHNS] COBMECTHBIX
UCCTIENOBAHMIT ¥ MIMJIOTHBIX ITPOEKTOB B
cepe yCTOIUMBOrO BOJHOTO PasBUTIA,
YTO TO3BOMUT (GOPMUPOBATh COOCTBEH-
Hble Hay4YHbIe IIKOJIBI ¥ YKPEIUIATb VH-
HOBAL[VIOHHBII ITIOTEHIMA/T Y30eKICTaHa.
K nmpumepy, B pamkax BRICS Network
University BO3SMOXXHO CO3/laHI€ COBMECT-
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00eCIIeYeHII0 JOCTYIIa HACE/IEHVIS K YNCTOIL BOJIE, BHEIPEHNIO IIepe-
TOBBIX TEXHOIOTMII OYMCTKI ¥ TIOBTOPHOTO VICIIO/Ib30BAHVI BOADL, A
TAKOKe MUHMMM3ALMY HETATVBHBIX IOC/IENCTBUI KIMMATIIECKVX
VI3MEHeHWI! U1 arpapHoro cekropa. CoBMeCTHbIE IIPOEKTHI 0 06ec-
TIEYECHNIO CETIbCKIX PAVIOHOB YVCTON BOTOV MOTYT OBITh pea3oBa-
HBI IIpY TIOffiep>KKe Kurast, KoTopblil yoke BHEpsieT HU3KO3aTpaTHbIe
CHCTEMBI OYMCTKY BOZIBI B O€HBIX JiepeBHsix. [y Y30ekucTana ato
0cobeHHO akTyabHO B Kapakasmakcrane 1 XopesMcKoit 06/1acTi, e
HaO/IIOMAIOTCS TIOCTIICTBIA BBIChIXaHMsA Apaibckoro Mopsi. Kpome
3TOTO, BOSMOYKHO Pa3BUTVE COBMECTHBIX ITPOEKTOB TI0 TOBTOPHOMY
VICIIOTIb30BAHMIO CTOYHBIX BOJ, ULl IIO/IVBA TeXHITIECKIX KY/ILTYP.

HBIX JCCTIEOBATeNbCKMX IIPOTpaMM ¢
POCCUNICKMMM ¥ VMHIWMICKMMMA YHUBEp-
CUTeTaMM IO TeMaTUKe YCTOIYMBOIO
BOJHOTO Pa3sBUTHA, & COTPYLHIIECTBO C
YHUBepcUTeTaMu bpaswmm, uMeromu-
MM ONBIT YIIpaBJIeHMsA GacceilHaMM peK
AMa3oHKM, HAcT Y30€KNUCTaHy IleHHbIE
HapabOTKM JIs YIIpaB/IeHus GacceitHaMu
Ceipmappy 1 AMyZIapbu.

6. AKIIEHT Ha COBMECTHbIE ITPOTPaM-
MBI IO PasBUTHIO CEIbCKIX TEPPUTOPIL,
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Uzbekistan’s integration into the BRICS economic space in the
context of sustainable water development

Elnora-Xan T. Yakubova

Institute for Macroeconomic and Regional Studies

33, Khadra area, Tashkent, 100011, Republic of Uzbekistan
yakubovaelnora@mail.ru

Abstract

This article assesses Uzbekistan’s potential and capabilities in the context of its integration into the global
economic space, taking into account sustainable water development priorities. It analyzes the country’s key steps
in transitioning to a proactive water policy, including the introduction of water-saving and digital technologies,
the modernization of irrigation infrastructure, and access to clean drinking water. It emphasizes the importance of
Uzbekistan’s participation in BRICS as a platform for attracting investment, sharing best practices, and scientific
and technical cooperation in water management. Particular attention is paid to Uzbekistan’s water diplomacy and
its contribution to transboundary cooperation.

Keywords: Uzbekistan, BRICS, water security, sustainable development, transboundary resources, water
diplomacy, Central Asia
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CorpygandectBo Poccum u VIHgun B pemieHny 3K0IOrm4ecKnx
po06/IeM B CeTbCKOM XO035IICTBE: COBpEMEHHOe COCTOSHIE
U IepCIIeKTUBHbIE HAIIpaBIEeHUA

N.B. Jleproeuna

Poccus n MHOMA mMeloT [JOCTaTOMHO 6ONbLWIOA MOTeHUWan Ans COTPYAHWYecTBA B Cdepe PasBUTMA
9KONMOTMYECKM YUCTOr0 CeSIbCKOro X03AWCTBA. Takoe COTPYAHWUYECTBO NPUO6peTaeT pasfinyHble (OpMbl —
COBMECTHble Hay4Hble MCCNefoBaHNsd, OOMEH TEXHOSOrMAMM OPraHW4eckoro arponpoM3BOACTBA, MOCTABKM
aKonpoayKuum. MpuHLMMbI NPOABUXKEHUS 3KOSTOrMYECKN YMCTOr0 CeSTbCKOro X03A1ICTBA HanpPaBneHbl Ha CHUXKEHME
HEeraTWBHOIo BO3JeNCTBUA arponpoLoBOSIbCTBEHHOr0 KOMMNEKCa Ha OKPYXawLLyto cpedy. Cenbckoe X035iMCTBO
IHaumn, n3BecTHOE 6naroaaps cBoemy 61opa3HO06Pa3no JOCTATOYHO YCTONYUBLIMI 3KOCUCTEMAMM, B MOCNEHEE
LecATUNeTUE BCE INyGXKe BTATMBAETCA B 3KOSIOrMYeckne npobnembl. B cTpaHe CyLLeCTBYIOT CepbE&3Hble BbI30BbI,
CBSAA3aHHbIE C 3arps3HeHNeM BO3AyXa, BOAbI, MOBbILLEHWEM XMMU3ALUMN 1 Aerpagaumnn no4sbl. [MaBHbIe NPUYUHDI
9KONOTNYecKoro kpnuauca B IHaNM KpotoTcs B GbICTPOM 3KOHOMUYECKOM POCTE, BbICOKUX Temmnax ypbaHusauumu,
yCUIIeHUM lemMorpadomyeckoil HarpysKiu, TpeoyoLLen MHTeHCUUKaLMM NPOM3BOACTBA NPOA0BOSLCTBISA. CeNibCKoe
X035ICTBO BHOCUT 3HA4YMTENbHbIA BKNAJ B YXY/LLEHWE 3KONOrM4ecKoit 06cTaHOBKM, 3a nepnog 2010-2022 rr. poct

B/IMSIHIS arponpPOA0BOSIbCTBEHHbIX CUCTEM Ha BbIGPOCHI NAPHUKOBLIX ra30B oueHuBancs B 30%.
Kntouesble cnosa: inaus, Poccus, 3Konorus, coTpyaHNMYecTBO, YCTONYNBOE CENTbCKOE X03AMCTBO, IMUCCUS
MapHWUKOBbIX ra3oB, Aerpagauuns noys, 06e3neceHne, 3arps3HeHNe BOIbI.

Poccusa u VIHaus MMEroT JOCTaTOYHO OO/IBIION TOTEHIMAT IS
COTpyAHIYeCcTBa B chepe pasBUTIA IKOTOTMYECKV UVCTOTO CeNlb-
CKOTO X03siicTBa. Takoe COTPYAHIYECTBO IPUOOPETAET pas/IyHbIe
(OpMBL: COBMeCTHBIe Hay4YHBbIEe UCC/IEOBAHMA, OOMEH TeXHOJIOIVIA-
MH OPTaHMYECKOTO arpOIPOM3BOAICTBA, IMOCTABKM SKOIPORYKIIVIIL
[TpyHIMITEI TPOABVDKEHVS SKOJIOTMYECKY YVCTOTO CEMbCKOTO XO-
3AJICTBa HAIIPaB/IeHbl Ha CHYDKEHME HEraTVBHOTO BO3JIEHCTBUA ar-
POIIPONOBOIBCTBEHHOTO KOMITIEKCA Ha OKPY>KAIOIIYIO CPETY.

Cenbckoe x0311cTBO VIHaNN, n3BecTHOE O/1arofiapsi CBoeMy
6M0pasHOOOpa3NIo JOCTATOYHO YCTONYMBBIX 9KOCKCTEM, B IIO-
CIefHee NeCATIIeTUE BCe ITyOXKe BTATUBAETCA B 9KOTOTMYECKIe
Ipo06/IEMBI, KOTOPBIE YTPOXKAIOT ee COIryMy. OCHOBHBIMM 3KOJIO-
TMYeCKUMI Ipo6ieMaMyl ABJISIOTCA: BBIPyOKa J1IeCOB U Jerpaia-
IV CeNbCKOXO3ANICTBEHHBIX 3eMeJlb, UCTOLIeHNe pecypcoB (Ta-
KIX KaK BOJja, TIOJIe3Hble MCKOIIaeMble, JIeC, IeCOK U TOPHbIe II0-
POJIBI), leTpafalsa OKPY>Kalollell Cpefbl, 3[I0pPOBbe HaCeTeHN ,
yTpaTa 6mopasHOOOpasus, yTpara YCTOIYMBOCTU 3SKOCUCTEM,
obecriedeHNe CpeCTB K CYIIeCTBOBAHMIO /I O€HbIX C/I0eB Hace-
7eHnA. A TakKe M3MeHEeHVe PeXX/Ma BBITTaZleHNs 0CaJKOB U 9KC-
TpeMajbHble TIOTO/{HbIE SB/ICHV, BbI3BAaHHBIEC I3MEHEHVEM KIIN-
Mara; HeajleKBaTHasA MHQPACTPYKTYpa /I YTUIN3ALNU OTXOMIOB,
IPUBOZAAIIAA K 3aTPA3HEHMIO OKPY>KAIOIIEel Cpefbl; Aerpafalis
OpUOPEXKHBIX PAIOHOB, BBIPAXKAIOIIASACSI B OEPEroBoil spo3nu;
3arpssHeHNe 1 paspylleHre Cpefbl OOMTaHMs BIOIb OGeperoBoit
JIMHUY U3-3a IeATEeTbHOCTY YeJIOBeKa I M3MeHeH s Kammata [1].

JEPHOIMHA
Wpuvna BnagumnpoBHa
K.3.H.,

WHCTUTYT BOCTOKOBEAEHMA
PAH

Bce 5T11 BbI30BBI IPUBOJAT K IOTEpE
YCTOMYIMBOCTY 3KOJIOTMYECKON CUCTEMBI
Mupyn. [To BBIOpOCcaM MapHUKOBBIX Fa30B
VHpus B aHTUpENTUHTe 3aHMMAeT TPeTbe
mecro nocne Kuras u CIIA (puc. 1).

Ilo manabIM Ha Havamo 2020-x IT.,
VMupus Oblma offHOI M3 CTpaH C Hau-
OonbLIMM  3arpsi3HEHMEM  BO37AYXa,
CMEpPTHOCTb OT 3arpsAI3HEHMSA BO3JyXa
B 2019 r. cocraBnana 141 cmepTh Ha
100 TbIC. yenoBek. B peliTuHre crpana
pacnonaranack Mexxpy borcsanoit (139
cMepreit Ha 100 TbIC. yen.) u CygaHOM
(143 cmepTu Ha 100 ThIC. Yen.) [2].

B WVupmm cymecTByroT cepbes-
Hble MPOOIEMbI C 3arps3HEHNEM BOIbL.
C6poc HEOUMIEHHBIX CTOYHBIX BOJ
SIBJISIETCS] BOXKHOI IIPUYMHON 3arpsi3He-
HIA OBEPXHOCTHBIX ¥ TPYHTOBBIX BOJ,
TIOCKOJIBKY CYIIeCTBYeT OOJBIION pas-
PBbIB MeXy (GOPMUPOBAHUEM M OUNCT-
KOJ OBITOBBIX CTOYHBIX Bofi. B 2019 1. B
VHpuu cMepTHOCTb OT HeOE30IMacHOTO
BOJOCHaOXeHNs, Caboro coOmoneHus
CaHUTAPHBIX U TUTMEHUYECKUX HOpPM
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cocTabysIa 36.4 cmepty Ha 100 ThIC. 4e-
noBeK (pacmonaranace VHana mo stomy
MIOKa3aTesIi0 B peiTHHTe MKy 3uMbab-
Be u JDxnbyrtn). IlpudeM B OCHOBHOM
CTpajia/il >KeHIIVHBL JKEHCKas CMepT-
HOCTb paBHANACH 45.4, a My>XcKad — 26.1
cmeptu Ha 100 ThIC. Ye/TOBEK.

OpHako Hemb3d CKasaTb, 4TO B
CTpaHe€ HE CTPEMATCA YIYIIINTD JaHHYIO0
curyauuto. Tax, B 2024 r. fornsa 6e3omac-
HO OYNMIIEHHBIX 6bITOBbIX CTOYHbIX BO[,
cocTaByAna 29%, u 1o 3TOMy IOKasare-
JII0 HAOJTIOfIaeTCsl HEKOTOPBII IpOorpecc,
Tak Kak B 2022 1. o 6611 paBeH 21%. B to
JKe BpeMsI B CpeIHeM 110 MUPY R0 6e3-
OITACHO OYMIIECHHBIX 6bITOBbIX CTOYHDBIX
Boj B 2024 1. cocrasnsna 56% [3].

ITomumo 9TOrO, 3arpsA3HEHNE BOIbI
BIVsIET HA YTpary OMopasHoOOpasus.
Hampumep, 16% IIpecHOBOGHBIX pbIO,
MOJUIIOCKOB, CTPEKO3, BOJHbBIX PACTEHMII
Vapym HaxopATCA MOf, yTPO30i MCYE3HO-
BeHNs. YTpara 61MopasHoo6pasus — ofHa
U3 CaMbIX OOJIe3HEHHBIX SKOIOTMYECKIX
npobrnem. B mepByro odepenp motomy,
YTO Ha HEe 06paLuaeTc;1 MUHVIMYM BHI-
MaHMA. B nenom no mMmpy 24% mpecHo-
BOJIHBIX BUIOB, BKJIIOYAsi PbIO, CTPEKO3,
KpaboB 11 KPeBETOK, HAXOJATCS IOJ yIPo-
30i1 BbIMMpaHusd, 30% pakooOpasHbIX
KMaccnUIMpOBaHbl KaK HAXO[SIIECs
TIOJ] YTPO30it, a 26% IIPeCHOBOJHBIX PBIO
1 16% cTpekos — B omacHOCTH [4].

AHTpOnoreHHoe BiysAHNE B VIHANN
HEIOCPENCTBEHHO CBSI3aHO C PEe3KNUM
ycunenueM obesnecenns (meopecra-
1ueit). Beipy6ka iepeBbeB B Lie/sax ypba-
HM3auuy 1 yBeIN4€HUA CeNbCKOXO035111-
CTBEHHDIX IUIOLAZlell IPMBOAUT K TAKUM
HETATVMIBHBIM ITIOC/IEACTBYIAM, KaK 9p0O3UA
II04BbI, OITYCTbIHVBAHIE, HABOJHEHNA.

Taxoxe m3-3a ObIcTpoOll ypbaHm3a-
vy B VIHOVUY BO3HUKAIOT CJTIOXKHOCTHU C
yHOpaBJIEHNEM OTXOMaMl, B YaCTHOCTU C
yTumsanyert mycopa. Ilo onenkam skc-
1epToB, K 2030 . 06eM OTXO/IOB MOXKET
poctudb 387.8 MIH TOHH, a K 2050 ropy —
BBIPACTH ellje B IBa pasa [5].

B cenbckoM XO3AJCTBE ITaBHBIM
AQHTPOIIOT€HHBIM (PAaKTOPOM ABJIAIOTCS
BBIOPOCHI NTApHMKOBBIX ra3oB. Ilo fgaH-
HbIM MeXXIIpaBUTe/TbCTBEHHOM TPYIIIIbI
9KCIIEPTOB 110 M3MEHEHMIO K/IMMAra,
KOTOpasd ABAETCA BEAYIINM MEXTYHA-
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Puc. 1. Anmupetimune namu cmpau ¢ camoii 601vuioll amuccuell NAPHUKOBbIX 2a306.
Hcmounuk 0anHbix: AHAMU3 OUHAMUKU U CIPYKIMYPbl IMUCCUU NAPHUKOBbIX 24308 6
cenvckom xosaticmee Poccuu // Aepapnas Hayxa.

POJHBIM OPraHOM IO JAaHHOMY BOIpOCY, B 2022 . 23% o061mx
BBIOPOCOB ITAPHMKOBBIX IA30B OT [eATENbHOCTI Ye/IOBeKa Mpu-
XOAMTIOCH Ha CEIbCKOE XO3SIICTBO, IIPUYEeM 3TOT IT0Ka3aTesb I10-
CTOSIHHO yBe/nn4mBaeTcs [6].

OCHOBHBIMY ITAPHMKOBBIMY T'a3aMI, B OTHOIIEHU KOTOPBIX
OCYLIECTBAAETCA TOCYNaPCTBEHHDIN YYET, ABIATCA YIIEKICIIbII
ra3 (CO,), meran (CH,) u sakuco asora (N,O). 3akuchb asoTa, um
OKCHJ| a30Ta, — OiH M3 TaK Ha3bIBaeMbIX [IAPHMKOBBIX Ia30B, Ha
TOJI0 KOTOPOTO MPUXOAUTCS 9% Bcero obbema BIOpocoB. OH crio-
COOCTBYeT MCTOLEHIIO 030HOBOTO C/I0s1 B cTpaTocdepe. Buecenne
a30THBIX YOOpeHMit, HaBO3 (B TOM YMC/Ie Ha IAcTOMINAX), KOM-
IIOCT, OCAJIOK CTOYHBIX BOJI, Pa3/IO>KeHe PACTUTE/IbHBIX OCTATKOB —
SIBJISIIOTCSL ICTOYHVKaMy ero obpasoBanus [7].

Bri6pochl MeTaHa cOCOOCTBYIOT I7T0OAJIbBHOMY IOTeIIe-
HIO, OH sBJIsIeTCs 60JIee MOIIHBIM ITAPHUKOBBIM Ia30M, YeM YT-
JIEKVICIIBII Ta3, U ero KOHLIEHTpalys B atMocdepe B IOCIeqHME
rofbl yBenm4unBaeTcs. VcTouHMKaMu BBIOPOCOB MeTaHa SIBJISIOT-
Cs1 )KMBOTHOBOJCTBO, TPAHCIIOPTHPOBKA MCKOIIAEMOTO TOIIINBA,
3aXOpOHEHMEe OTXOJ[OB, PACTeHNEBOACTBO (0COOEHHO BbIpAIy-
BaHMe puca). ITocmencTBuss BBIOPOCOB MeTaHa — ITI0OANbHOE
HOTeIUIeHNe, 3arpsi3HeHMe BO3[yXa, CHIDKEHNUE YPOXKailHOCTH.
MeTaH — BTOpPOII 110 3HAYMMOCTY IIAPHMKOBBIIL Ta3 CpPefy Tex,
9b) BBIOPOCHI CBSI3BIBAIOT C AHTPOIIOTEHHOI AEsTETbHOCTBIO.
ITo panubIM Ha 2022 I., JONIA MeTaHa B BHIOPOCAX IMAPHUKOBBIX
ra3oB cOCTaB/sIa IpuMepHo 18% oT ob1gero o6bema [8].

YI/1eKMCIbIIE Ta3 SIB/IAETCSl OCHOBHBIM MTAPHMKOBBIM Ta3oM,
00pasymomuMcsl B pe3y/ibTaTe JeATeTbHOCTI Ye/I0BeKa, Ha ero
momnio npuxonutcs 73% Bcero o6beMa BbIOpocoB. OCHOBHbIE €TI0
MICTOYHUKY — CXKUTaHNe MCKOIIaeMOro TOIUINBA, BEIPYOKa /1eCoB,
[IPOMBIIITIEHHOCTD (0COOEHHO XMMIYECKOe IIPON3BOACTBO) [9].

B cpegnem mo mupy B 2022 I. Ha CEIbCKOXO3ANCTBEHHYIO
[esITeIbHOCTD HMPUXOAMIOCH 23% COBOKYNHBIX BbIOpocoB. ITo
BUJIaM BBIOPOCOB pacipefiefieHne ObIIO CIEAYIOLVIM: B Celb-
CKOM X03d1icTBe popMupoBanocs 47% smmccun MetaHa, 88% —
BBIOPOCOB 3aKICK a30Ta, 9% — BBIOPOCOB yITIEKNC/IOro rasa [9].

OnHako pacipefieieHVie BbIOPOCOB 110 BUJJAM 3aBUCUT JaKe
He OT COLVA/IbHO-9KOHOMIYECKOTO, @ CKOpee OT COLAIbHO-
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KyJbTypHOTo pasButusA crpanbl. Ilo muenmio H.H. Anekceesoii,
«..ma VIapym xapakTepHa creny@uyuHas CTPYKTypa SMICCHIL:
okormo 30% IpUXOOWUTCA Ha HEYITIEPOSHBIE MCTOYHMKY, IPEX[e
BCEro MeTaH (Ha Hero mpuxopuTcs 23%, Ha OKCUZ, a30Ta — OKOJIO
6%, bropconeprkaiye rassl — 0.9%. B VHpuu 3HaunrenbHast goms
3MIICCUIT MeTaHa 00YCIOB/IEHA CeNTbCKIM XO3SJICTBOM: CBBIIIe 70%
€r0 SMUCCUI CBA3aHO C XKM3HENEATETBHOCTBIO KPYIIHOTO pOraTOro
CKOT4, eltje 19% amuiccuii — ¢ BbIpalyBaHueM pucax» [10].

Opnako oTMeTnM, uto maHHble H.H. AnekceeBoi kacannuch
VCK/TIOUUTE/IBHO BBIOPOCOB, CPOPMUPOBABIINXCSA B IIpoLiecce
Ce/IbCKOXO3SIIICTBEHHOI IIPOU3BOACTBEHHOI JeATENbHOCTH, 6e3

yd4eTa Ipef- ¥ MOCTIPON3BOLCTBEHHOM
nesatenbHoCcTU. [lanable DAO cBupe-
TENbCTBYIOT O TOM, 4TO B 2022 I. co-
BOKYIIHbIe BBIOPOCHI Ta3oB (MeTaHa,
3aKICHU a30Ta, YITIEKMCIIOTO Iasa), Io-
Jay4aeMble B IIpoIiecce MpPOM3BOACTBA,
coctraBmsimu 53% Bceit AMUCCUU  OT
CeNTbCKOXO35IICTBEHHOM [IeATeTbHOCTH,
3a octanbHble 47% BBIOPOCOB HeC/Ia OT-
BETCTBEHHOCTD IIPeJj- U IOCTIIPOU3BOJI-
CTBEHHAs eATeIbHOCTD (mabs. 1).

Tabnuua 1. VHOus: 6b10pOchl Memana, 3aKUcy a3oma, y2neKucnozo 2a3a 6 CenbCKOM X03ALUCEe, KUTIOMOHH.
Hcmounux dannvix: FAOSTAT. https://www.fao.org/faostat/en/#data/GT

Bbibpocbl MeTaHa (CH,)

Imuccus ra3oB OT CEJbCKOXO3ANCTBEHHOI

Bbi6pochl 3akuck a3ota (N,0)

Bbi6pocb! yrnekucnoro

rasa (CO,)
AEATeNIbHOCTH

2000 | 2022 2000 | 2022 2010 2022
ArponpofoBO/bCTBEHHbIE CUCTEMBI, B T.4. 24 402 25805 727 848 241 243 320 332
E:ﬁ‘;?]i:'o'lﬁaﬂ M NIOCTIPOUSBOACTBEHKOA | g7, 5078 25 31 100898 | 156567
Bbi6poChbl Ha NPOU3BOACTBE, B T.M. 19431 20 527 702 817 140 345 163 765
JK1BOTHOBOACTBO 14 707 15470 271 294
PacTeHneBoacTBO 4724 5057
OTaenbHble BbIGPOCHI N0 BUAAM, B T.4.
Mpou3BoACcTBO YA06PEHMIA 22797 32695
[Mpon3BOACTBO NECTULMAOB 1293 1864
MueBast NPOMbILLINEHHOCTb 11 YNakoBKa 15 897 24 215

B VHpym pocT BIMAHUA arpOIpPOJOBONbCTBEHHBIX CHUCTEM
(BKIIOYasA KaK IPOM3BOACTBO, TaK U Ipef- M IIOCTIPOU3BOJ-
CTBEHHYIO JIeSITe/IbHOCTD) Ha BBIOPOCHI ITIAPHMKOBBIX I'a30B 34 IIe-
puoz 2010-2022 rr. onjenuBaetcs B 30%. COBOKYIIHbIE BHIOPOCHI
BCeX ITAPHMKOBBIX I'a30B BO3POC/M € 266.4 M/IH TOHH 10 347.0 MIH
ToHH. OCHOBHOII POCT IIPOK30ILIeN B IIpoLiecce Ipefi- ¥ IOCTIIPO-
M3BOJICTBEHHOIT [IesTENIbHOCT, TTie BBIOPOCHI MOAHSNMNCH Ha 53%,
B CaMOM IIPOM3BOZICTBE POCT cocTaBui 15% (mabzn. 1). Bompiias
9acTh BBIOPOCOB INIPUXOAWIACh HA YIJIEKUC/IBIN Ta3, KOTOPBIA
dbopMupoBacs pyu MPOU3BOACTBE YAOOPEHMI, eCTULNIOB, B
MMIIEBOJI IPOMBIIUIEHHOCTY ¥ 9HEPTOIOTPeO/IeHU B XO35IICTBeE.
Poct BbIOpOCOB OT IpOM3BOACTBA yHoOpenuit 3a 2010-2022 rr.
coctasun 43%, nectuunos — 42%, B NUIEBOJ MPOMBIIIIEHHO-
cTH — 44%. BBIOpOCHI HEIOCPEICTBEHHO B IPOU3BOAICTBE (XKMBOT-
HOBOJICTBO I PaCTEHNEBOICTBO) 3a YKA3aHHBII IIePIOJ] yBeIIN4N-
much Ha 15% (mabn. 1).

ITo manubiM PAO, B 2022 I. B pacLIMPEHHOM CETbCKOM XO-
3siictBe VIHaum 80% BbIOpOCOB MeTaHa POPMIPOBAIOCH B IIPO-
1[ecce MPOM3BOICTBEHHOII IeATENbHOCTY, U3 HUX: 60% — B )KMBOT-
HoBOfACTBe U 20% — B pacTeHMEBOACTBE (IIABHBIM 00pa3oM Ipu
BBIpalBaHUy puca). Taxke B Iporecce IPOU3BOACTBA HOPMU-
poBanoch 96% BBIOPOCOB 3aKMCK a30Ta. BBIOPOCH yIIeKncmIoro
rasa pacupeie/sUIINCh CIeAYOIM 00pa3oM: HEIIOCPEICTBEHHO B
Ipolecce IpousBOACTBa — 51%, B IIpefi- ¥ IOCTIPOM3BOJICTBEH-
HOI1 meaTenbHOCTU — 49% (mabn. 1).
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ITo ouenkam Ha 2023 1. B MHmum
ObUTa 3auKCHpOBaHA Ype3MepHas Xu-
MU3aLuMsa HOYB M3-3a HepalVOHAa/IbHO-
IO MCHO/Nb30BAHMA U Ppaclpefie/ieHNns
MIHepa/IbHbIX YA0OpEeHNIl, YTO IpuBe-
7I0 K ferpajialiuyl IOYBBI, B YACTHOCTU
U3-3a YPE3MEPHOro MpuUMeHeHMs Kapo-
ammpga u pguamMmoHms ¢ocdara [11]. B
2024 1. MMHUCTP CEeIbCKOTO XO3AMCTBA
u OmarococtostHna ¢epmepos VHann
Muspamk Cuurx YoyxaH 3asgBuUI, YTO
gerpajanusa 1oy 3arparusaeT 30%
CENIbCKOXO3AMICTBEHHbIX YIOAMIl CTpa-
HBbI, OCHOBHbIE IIPMYMHBL: Ype3MepHOe
VICIIO/Ib30BaHMe YA0OpeHuit, HecbamaH-
CUpOBaHHOE BHeCeHMe INTaTe/IbHBbIX
BEIeCTB, Ype3MepHas SKCIUIyaTalus
IpPUPOJHBIX pecypcoB. [l pemieHns
3TOJl NpOOIeMbl NPaBUTENbCTBO VIH-
IUU pacpocTpaHseT cpenu pepmepos
KapTbl 3/10pPOBbs IIOYBbI, KOTOPBIE CO-
fiep>aT HoppoOHyIo mHpopManuo 06
YPOBHAX NUTATE/IbHbIX BELeCTB B I10Y-
Be. Takke IPOJBUIAIOTCA YCTOINYMBDIE
IPAaKTUKY, TaKye KaK MUKPOOpOLIeHNe,
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OpraHNYecKoe, HaTypaJIbHOE 1 pereHe-
patuBHOe 3emiefene [12].

Kabuuer MMHUCTPOB 0BOOPWT TO-
CygapCcTBeHHyI0 mporpamMmy «Hamnmo-
Ha/IbHAasi MUCCHS 110 OPTaHMYECKOMY 1
HaTypaJbHOMY 3eMlefienio». Obmias
CYMMa pacXofoB Ha peanu3alyio IIpo-
rpaMMbl Ha 2025-2026 IT. iaHupyercs
B oObeMe 25 mipp pynmit. Harypanpraoe
3eMJIefienie C/IefyeT MeCTHBIM arposKo-
JIOTMYEeCKUM IPUHIUIIAM, OCHOBaHHbBIM
Ha MECTHBIX 3HAHUAX, TEXHOJIOTVIX,
crienIYIHBIX /11 KOHKPETHOTO MeCTO-
IIOJIO’KEHMSI, ¥ Pa3BMBACTCA B COOTBET-
CTBMM C MECTHOI arpoakosoryuei [13].

VIHHOBalIMOHHBIE  9KOJIOTMYECKIIe
pellIeHNs B CeNIbCKOM Xo3sticTBe VIHmum B
3HAYNMTEIbHON CTEIleHN CBS3aHBI C Iepe-
XOJOM K YCTOMYMBOMY CETbCKOMY XO351ii-
cTBy. lIpenmoeHpl IIPaKTUKY, KOTOpbIe
JIOJDKHBI 00€eCIIeYnTh pa3BUTIE YCTONYM-
BOTO, B TOM YJIC/I€ 9KOIOTMYECKOT0, CElb-
CKOro xo3siicTsa (mabn. 2) [14].

OpHako yCTOMYMBOE CETbCKOE
X034i1cTBO B VIHAMM IpaKTU4YeCKu He
PasBUTO — TONIBKO IIAATH €TO BUJIOB (ce-
BOOOOPOT, arponecoBoOACTBO, cOHOp [0-
JKIeBOJl BOJbI, MY/IbY4MPOBaHUE, TOU-
HOe 3eMJIefie/inie) 3aHMMAIOT He 6ojee
5% ot 0611el moceBHOI romaau. Vc-
IIOJIb3YIOT K€ CUCTeMbl YCTOIYMBOTO
CENIbCKOTO XO03sicTBa MeHee 4% Bcex
MHIUIicKuX pepmepos [15].

VIMMaHeHTHOIT 3afa4eil yCuIeHus
YCTOMYMBOCTY CEIbCKOTO XO3ACTBA B
VHayn sBseTCs COKpalleHye BBIOPO-
COB NTapHMKOBBIX ra3oB. B pamkax Ha-
LMOHA/IbHOM MUCCUM II0 YCTOMYUBOMY
CEIbCKOMY XO3SIIICTBY IIPaBUTEILCTBO
IIPOABUTAeT METOAbl COKPAILeHNS BbI-
OpoCOB MeTaHa TP BBIPALVBAHUYI
puca, HalpuMep CUCTeMy MHTeHCUPM-
KallMy BBIPALVBAHNUA, IIPSIMOIL IIOCEB
n puBepcuuUKanMio KynabTyp. Takxe
HemapTaMeHT >KMBOTHOBOACTBA U MO-
JIOYHOTO >KMBOTHOBOJCTBA peann3yeT
VHULUATYABBL IO YIYYLIEHUIO IOPOX 1
c6a/TaHCUPOBAaHHOMY HOPMMPOBAHMIO
IMUTAHNA, YTOOBI CHUBUTH IPOM3BOX-
ctBo MeTaHa. IIporpammbr GOBAR-
Dhan n HanyonanpHas nporpaMma 1o
Ouorasy 1 OpraHN4eCKOMY HaBO3y CTHU-
MYIMPYIOT NIpUMMEHEHNe OTXOMOB [JIA
IIPOM3BOJCTBA OMOrasa 1 OpraHNuecKo-
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rO HaBO3a, YTO 0OecIeYrBaeT SKOTTOTMYECKI YUCTYI0 SHEPIHIO U
CHIDKAEeT BBIOPOCHI B CEIbCKMX paitoHax [16].

I[Tpu 9TOM BO3HUKAET II€/IbIiT KOMITTIEKC Ipo6ieM. CI0KHOCTh
pean3aryy IporpaMm Jyisi MeNKux epMepoB, Tak KaK BHIOPOCH
ITAPHIKOBBIX I'a30B B CENbCKOM X03AMCTBe VIHAMM cBA3aHa ¢ IIpo-
JIOBOTIbCTBEHHOIT 6€30I1aCHOCTBI0, COOTBETCTBEHHO, JOTIOTHUTETb-
HOe OpeMsI HeTaTMBHO MOB/IUSET Ha 10X0fbl pepmepos. Vnans He
pas 3agBjAIa, YTO I MACIITAOHBIX JEeJICTBUI B 00/IACTY M3MEHe-
HIA K/IVIMATa, BKJTI0Yask COKpallieH1ie BBIOPOCOB, CTpaHe TpedyeTcs
MeXTyHapopHas (pMHAHCOBaA MOfiepXKKa [16].

B auBape 2025 r. kommanusa Google 3ak/mounIa JOroBop ¢
VHAMIICKOI opranm3areitr Varaha o mpuo6peTeHnn yriepogHbIX
KPEJMUTOB, CBSI3AHHBIX C COKpAIleHVeM BBIOPOCOB YIIEKUCIOTO
rasa, y CebCKOX03AMCTBeHHbIX pennpuArTuii [17]. CormacHo co-
rranreHnio, Varaha 6yzieT 3aKymaTb OTXOfbI Y COTEH HEOObIINX
dbepMepcKuX XO3SCTB B VIHOMM U CTPOUTH PeaKTOPBI JyIs UX
nepepaboTKy B GMOYTO/Ib, KOTOPBIiL SBJISIETCSI Pa3HOBUJHOCTDIO
IPEBECHOTO YITIA U CIIOCOOCTBYET y/ja/IeHNIO YIIeKIIC/IOTO Ta3a 13
arMocdepsl 11 ero BO3BPALeHNMIO B ITOYBY. Takxe 610yro/b 6yneT
HOCTAaB/IATHCA (epMepaM B KadecTBe a/lbTePHATUBBI YAOOpeHN-
am. C 2025 o 2030 . Google mmanypyeT mpuobpecTy yriaepon-
HBIX KpeiuToB Ha 100 TbIC. TOHH BBIOpOCOB [18].

WHpua, Kak 1 MHOTHE CTpaHbl A3UM, CTOIKHY/NACh C NPO-
6rmemoit o6e3necenns. IIpudaMHBL — POCT HaceleHMsI, CIPOC Ha
IIPOJIOBO/IBCTBHUE U, KAK CIEACTBIE, — Ha 3eM/II0, ypOaHU3auus,
rpabuUTeNbCKOE UCTIOb30BaHNMe 1eCOoB (COOP APOB MM 3aTOTOB-
Ka [IpeBeCcrHBI 6e3 IeCOBOCCTAHOB/IEHNST), 3MEHEHIe KIMMATa.
Bce atn daxTopsl BIMAIOT Ha MeCTHbIe 9KocucTeMbl. [locmep-
CTBUA — Jerpajialiuid IIOYB, HApYIIeHVe COXPaHEeHUA BOJABI, 3a-
TOIUIEHVE peK, oTepsi OuopasHo0Opasus (YHUITOXKEHIEe MHO-
I'MX BUIOB PacTeHMIl U XUBOTHBIX). VI xoTa B «[JonrocpoyHoit
CTpaTeruy HU3KOYIZIepOJZHOTrO passmrus Vupmm» (2021) yka-
3BIBAETCSA, YTO B ITOC/IEAHNE NeCATWIETUA B CTpaHe CHUSWUIINCH
TeMIIbI 06e3/IeceHst, IpobIeMa XPyIIKIX 9KOCUCTEM OCTAETCSL.

Oco60 BbIfieNAeTCS XPYNKasi 9KOTOTVSI MAHTPOBBIX JIECOB.
MaHrpoBble jleca UTPAlOT BaKHYIO POJIb B 3allJUTe NMPUOPEKHBIX
PajioHOB OT 3pO3MM, LITOPMOB VI HABOJNHEHUI, a TaKXXe Cy>Kar
BO)KHBIM MECTOM OOWMTAHMSA JIsI MHOXKECTBA BUJOB PACcTEHMIl U
>KMBOTHBIX. B VIHZMM OHY B HaMOO/IbLIEN CTEIIEHY CTaIKUBAIOTCH C
Pas/IMYHBIMI YTPO3aMIL, BK/II0Yast BBIPYOKY JIeCOB, 3arpsi3HEHNUE 1
usMeHeHne KmMara. CyHgap6aH (HAL[OHA/IBHBIN MAPK U TUTPO-
BBIII 3aIIOBEIHVIK B 3amagHON beHrammim) — ofyH U3 KPyIHeNIx
OCTaBIINXCA B MUpe pallOHOB MAaHTPOBBIX 3apocrerl. [IpaBurenn-
CTBO VIHAVM peann3oBaso HECKONBKO MHUIVATKB IO 3aluTe I
COXPaHEHUI0 MAaHTPOBBIX JIecoB. B wacTHOoCTH, B 2025 I. B cTpaHe
3aIlylleH IIPOEKT II0 BOCCTAHOBJIEHNIO MAaHTPOBbIX JIECOB, KOTOPBIII
BK/IIOYAET MOCAZIKy CaXKEHIIEB Ha 5 TBIC. Ta BIO/b obepexbs [19].

Munncrtp okpyxamweit cpenbl Vinpum bxynenpep fnas
3a4BWI, YTO CTPaHAa HaMepeHa CO37aTb JOIOTHUTETbHBIN IIO-
[JIOTUTENb YI/IEPOfia, 9KBUBaieHTHOro 2.5-3 miippn toHH CO,,
3a CYeT yBenM4eHMA Iomanu necoB K 2030 r. VHama mMoxeT
BHECTM BKJIAJ B IMI0OabHYI0 0asy 3sHaHUII 6/1arofgaps CBoeMy
OOILIMPHOMY OIIBITY B BOCCTAHOBJIEHIM MAaHTPOBBIX JIECOB U MC-
C/IeJOBAHMAM II0 OlleHKe aKocucTeM [20].
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Tabnuua 2. ITpakmuku ycmotiuueozo cenbcko2o x03Alicmea, eHedpsaousuecss 6 Mnouu

Ha3Banue npakTuk PacwwudpoBka

MepmakynbTypa

Co3/aH1e NPOAYKTUBHBIX 1 CaAMOJO0CTATOYHbIX CUCTEM, KOTOPbIE CMIOCOGHBI NOAAEPXKMBATL CEOs 1
060ralLaTh OKPYXXatoLLyo cpedy

OpraHuyeckoe 3emnegene

CucTema NpouU3BOACTBA, KOTOPAs 3anpeLaeT UCMOoNb30BaHNe CUHTETUYECKM NPON3BE/IEHHBIX
arpopecypcos (yao6peHuii 1 nectuLmaos). OHa NpeAnonaraeT UCnonb30BaHNe OpraHNYecKinx
MaTepuanos (Takux Kak pacTuTesbHble 0CTATKM, OCTATKM XMBOTHbIX, 6060BbIe, GONECTULMbI)
NS NOAAEPKAHNA NPOAYKTUBHOCTI 11 NNOAOPOAMS NOYBbI, 60PbOLI ¢ BpeAUTENAMU. CUCTEMbI
3eMIe/eNnns-CKOTOBO/ICTBA-PbI6OBO/CTBA

HatypanbHoe 3emnefenve

YCTO4MBAsA K N3MEHEHMIO KIMMATa CUCTEMA 3eMIIEAeNNs C HU3KMMU 3aTpaTamu, KOTOpas BbICTyrNaeT

32 MOJTHOE VCKIKYEHNE CUHTETMYECKMX XMMUYECKNX arpOpecypcoB. BMecTo 3Toro chepmepbl JOMKHbI
CMOMb30BaTh HEAOPOre MaTepuanbl MECTHOO NPON3BOLCTBRA, TaKME KAk HATypasibHbIe CMECH,
MPUrOTOBNEHHbIE C UCTOMb30BAHNEM KOPOBBEr0 HABO3a, KOPOBLEN MOYN, [DKArTepu, 3epHOBOI MyKU. 3TO
TaKxKe Cnoco6CTBYET MyNbYMPOBAHNIO, YKPbITUKO MOCEBOB M CUMOMOTUYECKOMY CMELLMBAHMIO KYTNLTYP
ANns CTUMYTNIMPOBAHNS MUKPOBHOI aKTUBHOCTY NOYBbI. OCHOBHOWM aKLIEHT B HATYpasbHOM 3eMAefenim
[enaeTcs Ha ynyyLeHnn COCTOSHNS NOYBbI; ANBEPCUNKALIN FTEHETUYECKMX PECYPCOB; YYHLIEHN
nepepaboTkm 61oMacchbl

Broananutuyeckoe semnenenue

Cnctema, 0CHOBaHHas Ha B3aUMOCBS3N MeXAY POCTOM PACTEHWIA U KOCMUYECKUMU pUTMaMU, KOTOpas
NOAYEePKNBAET BXKHOCTb NOLAEPXKAHUSA YCTONYMBOrO N0LOPOANA MOYBbI

MpnpomooxpaHHoe 3emneaenue

9KOCUCTEMHBIA NOAXOZ K YNPABEHNIO CENbCKOX03ANCTBEHHBIMM 38MISAMI, OCHOBAHHbIN HA TPEX
B3aMMOCBSA3AHHbIX MPUHLMNAX: 8) MUHUMANbHOM HapYLUEHUI NOYBbI NYTEM YMEHbLLEHUA 06paboTKN
(Hapywaetcs makcumym 25% Mno4Bbl); 6) NOCTOAHHOM MOLAEPXKAHUMN 3ALLMUTBI NOYBbI MyTEM
MyNbYMPOBaHUS; B) AMBEPCU(IMKALMM CUCTEM BO3[ENbIBAHNS CENbCKOXO3ANCTBEHHBIX KYNbTYP 32
CYeT ONTUMU3ALNN CEBOOOOPOTA

To4Hoe 3emnepenue

AhheKTBHOE yrnpaBneHue epMepcKM X03aMCTBOM, KOTOPOE MCMOJb3YeT MHADOPMALIMOHHbIE
KOMMbIOTEPHbIE TEXHOJIOMNI 41 ONTUMAIbHOTO 06€CMeYeHNs pacTeHnin yao6peHnsaMm, BOON,
nectuyuaamu. KanenbHoe opoLLeHne

KoHTypHoe 3emnegenve

Bcnaluka n nocagka no KOHTYpy Ui nonepek CKNoHa (rOPU30HTANbHO), @ He BBEPX 11 BHU3
(BepTUKaNbHO). BOPO3 /bl BCNAXUBAKOTCA NEPNeHANKYNAPHO, 2 He NapanfienbHo CKIOHY. 3Ta
NpakTKa, KaK NpaBuio, paccMaTpMBaeTCs Kak CUHOHIUM TEPPACHOr0 3eMieaenus, 0Hako KOHTYPHOe
3emiieJenne NoBTOPSIET eCTECTBEHHYID (DOPMY CKIIOHA, HE U3MEHSs ero, B TO BPEMS Kak TeppacHoe
3emsiefenne Co34aeT CTeHbI U U3MEHAET DOPMY CKIIOHA

MnasatoLLee 3emmenenie
(nnasy4ne cepmbl)

Croco6 Mpou3BO/CTBA MPOAYKTOB MUTAHNS B PaiioHaX, KOTOPbIE AINTENbHOE BPEMS HAXOAATCA NOf BOAO.
OH HampaBreH Ha aanTaLvio BO3AEMbIBAHUS K NOBBILIEHHOMY WK ANUTENHOMY 3aTOMMEH0. B cucTeme
MCTIONb3YOTCSA MMaBatoLLVe MPSIAKIA C TPYHTOM M3 Una, BOOPOCTei, 6amMbyka

BepTukanbHoe 3emneaenue

Moaxoz K CeNbCKOMY XO3SICTBY, KOTOPbIiA MO3BONSET BbIPALLMBATb PACTEHUS B OFPAHN4EHHOM NPOCTPAHCTBE,
MNCTONb3Ys BEPTUKANbHbIE KOHCTPYKLIAM 11 TEXHOMOMAM. KyTbTypbI BbIDALLMBAIOT B MHOMOYPOBHEBbIX
KOHCTPYKLIUSIX C KOHTPOMMPYEMbIM MUKDOKTIUMATOM, 663 3aBUCUMOCTIA OT NOYBbI 1 CE30HA

VHTerpupoBaHHas epmepckas
cuctema

B3aumopericTere Mexay fByMA U 6051ee KOMMOHEHTaMK, TaKUMU KaK CaZl0BOAHECKIE KYNbTYpbI,
KWBOTHOBOACTBO, aKBaKy/bTYpa, JOMALUHAA NTILA (YTKM), N4EN0BOLCTBO U BbIpALLMBAHIE FPUOOB.
OCHOBHbIE MPUHLMMbEI MUHUMANEHON KOHKYPEHLMW 1 MaKCUMaIbHON B3aUMOZOMOSHAEMOCTH C
1CMnoib30BaHNEM NepeLoBbIX arPOHOMUYECKNX UHCTPYMEHTOB yrpaBJieHUA

AHHOBALMOHHbIE TEXHONOr UK
BbIpALLMBAHUS 1 06PABOTKM
puca

Arpo3akonorunyecknit NOAXOL C y4ETOM KMMATUYECKIX YCNOBUIA 4151 NOBbILIEHUS NPOAYKTUBHOCTM puca
W LpYruX KynbTyp. TOT NOAXOA OCHOBAH Ha YETbIPEX MPUHLMMAX: @) PaHHEM, 6bICTPOM YKOPEHEHNN
pacTeHu; 6) CHUXEHUM MITOTHOCTW PACTEHWIA; B) YNYHLLEHWUN NOYBEHHBIX YCIIOBUI 32 CHET YBENNYEHUSA
COZIEPXKaHMS OPraHN4YeCcKoro BELLECTB; I') COKPALLEHUM 1 KOHTPOIIE 32 PACXOAOM BOAbI

ArponecoBoACTBO,
arposiecomenuopawnus

TpaanuMOoHHbIE N COBPEMEHHbIE CUCTEMbI 3EMNEN0JIb30BaHMS, B KOTOPbIX APEBECHbIE MHOTO/1ETHIE
pacTeHus (BepeBbs, KYCTapHUKK, 6aMOYK, NanbMbl) CeLnanbHO UHTErPUPOBAHBI Ha 3eMITe,
npefHa3Ha4eHHON A1 CeNTbCKOXO3SANCTBEHHbIX KYMbTYP U BbIPALLIMBAHUS XKWUBOTHbIX, HO B PA3NNYHbIX
MPOCTPAHCTBEHHbIX U BPEMEHHbIX PaMKax

BrosalmuTHble CUCTEMBI U3
MaHrpOBbIX 1 HEMAHIPOBbIX
pacTeHui

Bro3almMTHbIE CUCTEMbI U3 MAHTPOBbIX 1 HEMAHIPOBbIX PACTEHUI UCTIONb3YIOTCS ANs
BOCCTAHOBJIEHWS MAHIPOBbIX 3aPOCNEN, 3aLUTbl TOBEPEXMIA OT CTUXUIAHBIX 6ELCTBUIA, YOepPKaHUs
NA0J0POJHOr0 CN0S NOYBbI, 06ECNEYEHNS N0Y4BbI KIUCIOPOLOM

LlncpoBsble MeToab! yripaBneHus
CesbCKUM X03A11CTBOM

icnonb3oBaHue LMPOBbIX TEXHONOUIA AN YNy4LleHns 3HEKTUBHOCTYU U MPON3BOLUTENIbHOCTM
CesibCKOX03ANCTBEHHOr0 NPON3BO/ACTBA. BKII0Yat0T aBTOMATU3aLMIO MPOLIECCOB, aHANUTUKY AaHHbIX,
nHTepHeT BeLeil (10T), MCKYCCTBEHHbIN UHTENNEKT (M)

IIpruem B VIHAMM 711 BOCCTAaHOBJIEHMS 3TUX JIECOB MC-
MIONIb3YIOTCA MHHOBALMOHHbIe MeToAbl. HampuMmep, B 3amoBes-
Huke Kpuirna B mrare Aupxpa-Ilpagem Ob1 IpuMeHeH METOJ
HOCAJKN «pbIObsi KOCTb». CyThb 3TOrO MeTofa: «Bosa U3 pyubes
B bxurapkaHuke OTBOAMUTCA B IPOMEXYTKU MEXAY MaHTPOBBI-

88

MM 3apOCIsIMM [0 KaHamaM B dopme
pbIObelt KOCTH, 9YTOOBI 3aco/meHHas bec-
IUIOf{HAsI 3eMJIsL CTasia TJIOJOPOSHOI, U
Ha Hell MOYXHO ObUIO BBIPAIMBATH MaH-
rpoBble JiepeBbsi. Takas ¢popma mo3Bo-
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NsieT BOJe JOCTUTATh KaK[OrO yroylKa
Tepputopyn» [21].

Cpeny ”HHOBALVIOHHBIX 9KOJIOTH-
YeCKMX pelIeHMit B 06/1acTU CenbCKOro
X034JiCTBa B VIHOUM MOXXHO Ha3BaTb
BO3BeJleHNIE 3ALIUTHBIX II0JIOC BOKPYT
CETTbCKOXO3AMCTBEHHBIX MONEN. IJTO
CBOEMT K MUHUMYMY OIIACHOCTb BO3-
HeICTBMA BeTpa I IIOBBILIAET IIPOU3-
BOJVTE/IbHOCTh (DEPMBI 33 CUET CMAT-
JeHUA MUKPOK/INMaTa. IIpaBurenncTBo
Muaun cnoco6CcTByeT paspaboTke U
MINPOKOMY IpUMEHEHMIO O6uolpernapa-
TOB JI/IS1 3AILUTBI PACTEHUIL.

OrpomHoe 3HaueHMe Kak B VHanuy,
TaK ¥ BO BCEM MIIpe MeeT MHUIMATHBA
«Hamamu Tanre» («OMonoxeHue pexu
laHr»), HaIIpaB/IeHHas HA BOCCTAHOBJIE-
HIe JIECOB B HEKOTOPBIX 4acTAX Oacceri-
Ha [aHra m copeiicTBUe yCTOMYMBOMY
BEfIEHNIO Ce/IbCKOTr0 X03:AlcTBa. VIHBe-
CTULIMM VHUIICKOTO IPAaBUTE/NIbCTBA B
omonoxenne [anra yxe gocturnm 4.25
Mpp port. Ha cerogHAmHMIz feHb BOC-
cTaHoBieHO 370 KM pexu [22].

VHTerpanyst MCKycCTBEHHOTO VIHTETT-
JIEKTa B CETbCKOE XO35ICTBO VIHmm nmeeT
OrpOMHbIE TIepCrIeKTHBLL briaromaps mpo-
exty «Caary baary» B oxpyre XamMmmam 1mura-
Ta TeaHraHa BHeOpeHe MICKYCCTBEHHOTO
VHTEJUIEKTA MOBBICWIO YPOXKAHOCTD IIep-
IIa 9T Ha 21% Tpy COKpallleHny IIpyIMe-
HEeHs1 IeCTULIMAOB Ha 9%, a YIoOpeHmit —
Ha 5%. IIpoeKT mo BbIpalllMBaHUIO pyca
copra JeeraPhool, ¢unancrpyemsit Iio-
Ga/IbHBIM 9KOIOTMYECKIM (POHIOM, TIOMOT
COXPaHUTb MECTHBIE COpPTa CEeTbCKOXO3SI-
CTBEHHbIX KynbTyp. Taroke B VHpym mpen-
TO/IaraeTcs pa3paboTka rMOPIUIHOTO Cellb-
ckoxossictBenHoro mHTe/vtekta  (HAI)
yTeM OOBbeIVHEHVs 3HaHWIT (epMepoB ¢
WV ma cospanys yCTOIMYMBBIX peIIeHNI],
a[IANTVIPOBAHHBIX K AVMHAMIYHBIM BBI3O-
BaM, C KOTOPbIMI CTa/IKBAETCS arPapHbII
cexrop [23].

ITepcrneKTUBBI COTPYAHIYECTBA
Poccun u Vinpguu B pemennn
9KOTOTNYeCKUX NMpobdieM B
CETbCKOM XO03AMCTBe

B 2024 r. Poccusa u Mugusa go-

TOBOPUINCH Pa3BMBAaTb COBMECTHbIE
IPOEKThI MEXJY CTpaHaMu B cdepax

No 4 (128) ceHta6pb—aekadps 2025 r.
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HeJIpONONIb30OBAHMSA M COXPaHEHMsI OMOIOTMYIECKOro pasHo-
obpasmus.

Poccusa mpopBmraeT COBMECTHBIN NPOEKT «340poBast
mo4yBa». B paMkax mpoekra coOpaHbl IpefmoxeHus 43 cemb-
Xo3npousBoauTeneil Ha 6omee yem 300 OmompemnapaToB u
6uoynobpennit. Poccus obnagaer HayYHBIM NOTEHI[MATIOM B
o6rmacTy 6110/IOTMYECKOI 3aIUThl M MUTAHNS pacTeHnit. Poc-
CUIICKIe IPOU3BOANTE/N YCIEMHO 6OPIOTCA C TOMOIIbIO 6110-
IpenapaToB Jaxke ¢ 9K30TUIECKUMI BpeuTensimMu [24].

ITo nanumaruse Mupgun, B 2023 1. 6p11 co3man Mexpy-
HApOJHBII a/lbsIHC 110 3alI1Te OOMBIINX KOIIEK, KOTOPbII 00b-
efUHAeT YCU/INA /IS OXPAaHbI TUTPOB, IbBOB, IEOIIAPHOB, CHEX-
HBIX 6apCOB U APYIUX MpefCTaBUTENEl CeMeiCTBa KOLIayblX.
Cpeny yqacTHUKOB — 95 cTpaH, BKIodas Poccuto [25].

Vupns n Poccust cCOTpyAHNYAIOT B 00/1aCTU yTUIN3ALNN
OPTaHNYECKNX OTXOJI0B, OYMCTKM CTOYHBIX BOJ U COBEPIIEH-
CTBOBaHMs IPOM3BOACTBa ObmoromnmmBa. [lepepaboTka opra-
HMYECKMX OTXO/IOB — OJJHO M3 KJII0YeBBIX HAIIPaBJICHMNI, BBI-
OpaHHBIX 00eMMM CTpaHAMU AJIs pPelIeHus MpoOIeM YTUIN-
3alMM OTXOZOB arpOIPOMBINIJIEHHOTO KoMIlZIeKca. Hay4yHbre
rpynnsl Poccun n ViHpum paboraroT Haj yCOBEPUIIEHCTBOBA-
HIUEeM MOJXOJ0B K aHadpOOHOI mepepaboTKe OpraHMYeCKNUX
orxomoB. OfHMM M3 KIOYEBbIX HAIPaB/IE€HMUIl, BHIOPAHHBIX
obenmu cTpaHamm [isl pelleHNUsI 3TUX NMPOOIeM, sSBIAETCS
aHaspoOHas mepepaboTKa OPraHNYECKNX OTXO/J0B B OMOTOII-
nuBo (6mometaH, 6uoBogopoxn). Poccust mpenmaraer obmeH
OIIBITOM B 3TOI cdepe, HaIpUMep, Yepe3 0OMeH CTyZeHTaMU
U NpenojaBaTe/AMN C MHAMIICKUMY y4eOHBIMU 3aBeleHNs-
Mmu. Ha Hay4HBIX COBMECTHBIX CeMMHapax 00CY>XJAalTCs pe-
3y/IbTAaThl UCCIETOBAHNUII B 00MACTY YTUIM3ALUM OpraHyuye-
CKMX OTXOJOB, OYMCTKY CTOYHBIX BOJ ¥ COBEPIIEHCTBOBAHMA
IpPOM3BOACTBA OMOTON/INBA U [PYTUX IOJIE3HBIX MPOAYKTOB
13 BO30OHOB/IIEMBIX O1OPECYPCOB.

B 2024 r. coobujanocs, uro Poccus u ViHpus nnaHupyior
pacIMpATh COTPYSHMYECTBO B 00/IACTY YTUIN3ALNN U Hepe-
paboTKM OTXO[OB, a TaK)Xe Pa3BMBATb IKOTOTMUECKIUE VHIU-
yuatuBel B pamkax BPVMKC [26].

[Tnanupyercs, 4TO OFHUM U3 BaXKHBIX BEKTOPOB COTPYL-
HM4ecTBa MeXAy Poccueit n VIHgmeit cTaHeT BHEIIHAA TOP-
rOBJIS OPraHMYECKOi NMpOAYyKIuel. VIHANA ABNsAeTcsA MOTeH-
LMaTbHBIM PBIHKOM [JI 9KCIIOpTa IPOU3BOAUMON B Poccnuu
OpraHMYecKoil MpoAyKIuyu. VIHAMIICKUM NOTpeOUTeNnsiM B
IIepBYI0 O4Yepelb MHTEPECHDbI IpouU3BefieHHble B Poccun op-
raHM4ecKye 3epHOO0OOBbIE KYIbTYPBl. YCKOPUTb pasBUTHE
BHEIIHEN TOProB/AM OPTraHNYeCKON NMPOAYKIMEN IIOMOTYT CO-
IJIallleHNsI O B3aMMHOM IpusHaHum ceprudukaros. Pockaue-
CTBO IUIAHMPYeT aKTUBMU3UPOBATh PabOTY C MHUIICKOI CTO-
POHOI1, B TeYeHNEe HECKONIbKUX JIeT MBI paCCUYUTLIBAEM IIONIY-
YUTh PU3HAHME POCCUIICKUX OPraHUYecKUX cepTuduKkaTtoB
Ha pblHKe VHpum [27].

Poccus mpeparaeT oOMeH CTY[ieHTaMU U IpenojaBaTe-
JISIMM C MHAMIICKUMY y4eOHBIMYU 3aBefJeHISIMY, YTO MO3BOJIUT
HOBBICUTb YPOBEHb 3HAHMIT ¥ HABBIKOB OYAYIIUX CIIeLIMasIy-
ctoB B o6mactu AIIK.
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Abstract

Russia and India have a great potential for cooperation in the development of environmentally friendly agriculture.
Such cooperation takes on various forms —joint scientific research, the exchange of technologies for organic agricultural
production, and the supply of eco-products. The principles of promoting environmentally friendly agriculture are aimed
at reducing the negative impact of the agrarian food complex on the environment. India’s agriculture, known for its
biodiversity and fairly stable ecosystems, has been increasingly drawn into environmental problems over the past
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decade. There are serious challenges in the country related to air and water pollution, increased chemicalization and
soil degradation. The main causes of the environmental crisis in India lie in rapid economic growth, high rates of
urbanization, and an increased demographic burden that requires the intensification of food production. Agriculture
makes a significant contribution to the deterioration of the environmental situation, with an estimated 30% increase in
the impact of agri-food systems on greenhouse gas emissions over the period 2010-2022.

Keywords: India, Russia, ecology, cooperation, sustainable agriculture, emissions, soil degradation,
deforestation, water pollution.
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Fig.1. TOP-5 countries with the largest gas emissions.

Table 1. Emissions of methane, nitrous oxide, carbon dioxide in agriculture in India, kilotons. Data source:
FOASTAT. https://www.fao.org/faostat/en/#data/GT

o . o Methane emissions (CH,) Nitrous oxide emissions (N,0) | Carbon dioxide emissions (CO,)
Gas emissions from agricultural activities
2010 | 2022 2010 2022 2010 2022

Agro-food systems, including 24 402 25 805 727 848 241243 320332
E;’t‘l'\fl‘:'l'ggs RN BTG 2N RS e e e 4971 5278 25 31 100898 | 156567
Industrial emissions, incl. 19 431 20 527 702 817 140 345 163 765

Livestock 14 707 15470 271 294

Crops 4724 5057
Emissions by type, including

Fertilizer production 22 797 32695

Pesticide production 1293 1864

Food industry and packaging 15897 24 215

Table 2. Sustainable agriculture systems and practices in India.

Systems Agricultural practices

Permaculture Creating productive and self-sufficient systems that are able to sustain themselves and enrich the
environment
Organic farming A production system that prohibits the use of synthetically produced agricultural resources (fertilizers

and pesticides). It involves the use of organic materials (such as plant residues, animal residues,
legumes, and biopesticides) to maintain soil productivity and fertility and control pests

Natural farming A climate-resilient, low-cost farming system that advocates the complete exclusion of synthetic chemical
agricultural resources. Instead, farmers should use inexpensive locally produced materials such as natural
mixtures made using cow manure, cow urine, jaggery, and grain flour. It also promotes mulching, crop protection,
and symbiotic crop mixing to stimulate soil microbial activity. The main emphasis in subsistence farming is on
improving the condition of the soil; diversification of genetic resources; improvement of biomass processing
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Systems Agricultural practices

Biodynamic agriculture

The system is based on the relationship between plant growth and cosmic rhythms and emphasizes
the importance of maintaining sustainable soil fertility

Conservation agriculture

An ecosystem approach to agricultural land management based on three interrelated principles:

a) minimal soil disturbance by reducing tillage (up to 25% of the soil is disturbed); b) continuous
maintenance of soil protection by mulching; ¢) diversification of crop cultivation systems by optimizing
crop rotation

Precision farming

Farm management, which uses information computer technologies to optimally supply plants with
fertilizers, water, pesticides, drip irrigation

Contour farming

Contour plowing or contour farming is the farming practice of plowing and/or planting across a slope
following its elevation contour lines. The furrows are plowed perpendicular, not parallel to the slope.
This practice is generally considered synonymous with terraced farming; however, contoured farming
follows the natural shape of a slope without changing it, while terraced farming creates walls and
reshapes the slope

Floating agriculture
(floating farms)

A method of food production in areas that have been under water for a long time. It is aimed at adapting
cultivation to increased or prolonged flooding. The system uses floating beds with soil made of silt, algae,
bamboo

Vertical farming

Agricultural practices that allow plants to be grown in a confined space using vertical structures and
technologies. Crops are grown in multi-level structures with a controlled microclimate, regardless of the soil
and season

Integrated farming system

Crop-livestock-fisheries farming system. Interaction between two or more agricultural sectors such as
horticulture, animal husbandry, aquaculture, poultry/ducks, beekeeping and mushroom cultivation. The
basic principles of minimal competition and maximum complementarity using advanced agronomic
management tools

System of rice intensification

Agroecological approach based on climatic conditions to increase productivity of rice and other crops.
This approach is based on four principles: a) early, rapid rooting of plants; b) reduction of plant density;
c) improvement of soil conditions by increasing the content of organic matter; d) reduction and control of
water consumption

Agroforestry, agroforest
melioration

Traditional and modern land use systems in which woody perennial plants (trees, shrubs, bamboo,
palm trees) are specially integrated on land intended for crops and animal rearing, but in different
spatial or temporal frames

Biological plant protection
systems from mangrove and
non-mangrove plants

Biological plant protection systems from mangrove and non-mangrove plants are used to restore
mangroves, protect coasts from natural disasters, retain a fertile soil layer, and provide oxygen to the
Soil

Digital methods of agricultural
management

The use of digital technologies to improve the efficiency and productivity of agricultural production.
They include process automation, data analytics, the Internet of Things (loT), and artificial intelligence

(AI)
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VHTemneKkTyanbHas cOOCTBEHHOCTH
KaK CpeICTBO MHBECTUPOBAHNA B 00/TaCTH 9KOTOTMY€ECKOII
0e3omacHocTu B VIHOTMN

I'M. Tono6okosa

ViccnenoBaHue BbIMOSIHEHO C WUCMOMb30BaHWEM CPEACTB rpaHta POOU Ha HayyHbii npoekt Ne20-014—
22008 v nocBALLEHO aKTyaNnbHOI Npo6/ieMe KOMMepLUUanu3aunn UHTeNNeKTyanbHol CO6CTBEHHOCTI B cddepe
aKonoruyeckomn 6esonacHocti B IHAMK. Ha 0CHOBE aHannaa akonornyeckux npobnem, TpebyroLmnx NpuBeYeHus
(pMHAHCMPOBaHNA, aBTOPOM NPOBEMEH MOMCK 1 aHANN3 PasnuyHbIX UCTOYHNKOB (OMHAHCUPOBAHUA U [0KA32aHO,
YTO Hanbonee 3HAYMMbIM B HACTOALLEE BPEMA ABNIAETCA WCMONb30BAHUE WHTENNEKTYyalbHbIX Pa3paboTok [Jif
VHBECTUPOBAHMS Pa3/INYHbIX NPUPOLOOXPAHHBIX TEXHONOrWiA. B paboTe cAienaH BbIBOS, 4TO YCNEX UCMNOSb30BAHNA
VHTENNeKTyanbHOM COBCTBEHHOCTU AOCTMUIHYT 6narofaps CTpaTteruyeckoMy COTPYAHWYECTBY C (PUHAHCOBLIMU
YYPEXAEHUAMN U WHBECTULMOHHBIMU (DOHAAMW. Ha OCHOBE NOJIyYEHHbIX B Pe3ynbTaTe MCCNef0BaHUsA AaHHbIX
NOCTPOEHa CBOAHAs XapakTepucThka WHBECTULMOHHBIX (DOHAOB B 06/1aCTU 3KOMOMMYeCcKo 6e30MacHoCTM B
NHanu, no3sonatowas Ans HOBbIX NPOEKTOB BbI6PATH MCTOYHWUK (DUHAHCKUPOBAHMA. ViccnefoBaHne BbINOHEHO
C NPUMEHeHNeM MeTO/[J0B KOMMIEKCHOro 1 CpaBHUTENIbHO-NPABOBOr0 aHannaa, a Takxe 06LieHayYHbIX METO0B
NO3HAHWUA — aHanm3a W cuHTesa. Cpean UCTOYHMKOB UHGOPMALMI NCMOSTb30BAHbI TOA0BbLIE OTYETHI PA3fINYHbIX
NPaBUTENIbCTBEHHbIX MUHMCTEPCTB MHAuW. CTaTbsi, NOCBALLEHHAA WCCNEA0BaHWUI0 O0COGEHHOCTEN MPUMEHEHNA
VHTENNEKTYanbHON COGCTBEHHOCTU ANS WHBECTMPOBAHMA 3KOSIOMMYECKMX MPOrpaMm, MOXET MpeAcTaBisTh
HaY4HBbI 1 MPAKTUHECKNIA UHTEPEC ANS UCCNE0BaTesen, NOAUTUKOB U NPeanpuHUMaTeneil.

KntoueBble cnosa: akonorudeckune npo6nembl MHOum, 3konoruyeckas 6e30MacHOCTb, PeLUeHue 3ajad
9KONOrMYeckon 6e30MacHOCT, KOMMepUMANu3aumus WHTENNeKTyalbHOM COOGCTBEHHOCTW, WHTENNeKTyasbHble
pa3paboTKn B 3eeHbIX TEXHONOrUsAX, (UHAHCUPOBAHWE 3KOMOMMYECKMX MNPOrpamMMm, COTPYAHWUYECTBO C

(OUHAHCOBLIMM Y4PEXAEHUAMU, UHBECTULIMOHHbIE (DOH/IbI B PELLUEHNN SKONOrMYECKMX NPOBNEM.

1. Okonornyeckue mpobaemMs! VIHANMM, KaK IOKa3aj aHAIN3
9KOJIOTMYECKOI CUTyalyu, 0OyCIOB/IEHBI MPUPOJHO-KIVMATHU-
YECKMMU YCTIOBMAMM U MCTIONb3yeMbIMY MEXaHM3MaMy OXPaHbI
U BOCCTAHOBJIEHUs IIPUPOJHOIN cpefbl. B xone uccnegoBaHus
YCTaHOBJIEHO, 4TO VIH/IMA CTONKHY/IACH C SKOTOTMYECKIMU TIPO-
OreMaMy U KIMMaTUYeCKMMU M3MEHEHVSIMMY, KOIJja IPOMCXO-
IV/Ia MaccoBas BBIPYOKa JIeCOB, BBI3BABINAS 3aCOJICHVE [IOYB I
npuBepIas K rubeny gpeBHeMHANIICKON nuBunsanuu. [locme
1947 r. ropa cTajza aKTMBHO pa3BUBATbCA TsKeIast IIPOMBIIIIEH-
HOCTb. [IpoMbllIeHHbIE IPEeANPUATAS IPUBEIN K Jerpafanun
MIOYB: 3pO31M, TOBBIIMIEHNIO I[ETOYHOCTY U KMCIOTHOCTU. TaK,
146.82 MJIH ra 3eM/IM OKa3a/IMChb HEIIPUTOGHBI /I CEJIbCKOTO XO-
3A/ICTBa VIMEHHO 13-3a BpeJa, HAHECEHHOIO MHIYCTPUANIbHBIM
pasBuUTHEM CTpaHbL. VIHANA norepsina 12% o61elt IpORyKTUB-
HOCTM 3eMeJIb 13-3a JIeTpafialiuy IOYBEeHHBIX pecypcos [1]. Byp-
HBII JleMorpaduyecKuit pocT, HAYaBLINIICS B CepefyiHe ABaIa-
TOTO CTO/NETUA U POfo/DKaBIMiica 1o 2011 ropa, IpuBen K Tomy,
YTO 3a OJVIH BEK 4MCIEHHOCTDb HaceneHus VIHpuM yBenmannaach
B 4 pasa. Haubornburas 1osst BBIOPOCOB Cpefyl pa3BUBAOIIXCS
cTpaH (HOpsiiKa OHON TPeTV OT MMPOBOI BETMYNMHBI BBIOPO-

r0J1I060K0BA

lanuna MuxaiinosHa
npodeccop, 4.9.H., K.T.H.,
Pecny6ankaHckunii Hay4Ho-
nceneaoBaTesibCKuii
VHCTUTYT NHTENNEKTYaNnbHOM
C06CTBEHHOCTM

COB YITIEKJCIIOTO Ta3a) MPUXOAMUTCA Ha
Kurait u Vinpnio, a k 2050 1. aTa nudpa
BbIpacTeT o 45% [2]. IIpousBopcTBeH-
HasA fesATenbHOCTD B VMHgum n Kurae He
TOJIbKO MeeT OTPUIIATeNbHOE BIAHNE
Ha MMPOBbIE 9KOJTIOTMYEeCKIe ITPOILIeCChI,
HO 1 BjIeYeT 3a co0OIl 3HAUUTE/IbHbIE
HeraTuBHbIE IIOC/IEACTBUA /I IIpU-
ponHoit cpenpl. Okomo 70% BORHBIX
pPecypcoB 3arpsA3HeHBl U VMMEIOT HU3-
KOe CaHWUTapHOe KadeCTBO, IPU 3TOM
pacmpefiesieHrie pek B CTpaHe KpaliHe
HepaBHOMEPHO: e/ Ha ceBepe VIHawm,
rge nporekaroT Vup, [anr n bpaxmamny-
TPa, CUTYaLVs JOBOJIBHO CTAOM/IbHA, TO
mratel Pamkactxan n TaMmaHag nCIbl-
TBIBAIOT OCTPYIO HEXBAaTKy BOJHBIX pe-
cypcos [3]. IlTomumo mpo6eMsl 4ncTo-
THI BOZIBI U1 IIOYBBI, MaCCOBOJI BBIPYOKN
7ecoB, HacenmeHue VIHAUM cTpajaer oT
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3arps3HEHHOCTM BO3[yXa. B KpyIHBIX
TOPOACKUX aIIOMepalMsaX, TaKUX Kak
Bomo6eit, [lenn, KampkyTTa, ypoBeHb 3a-
IPsA3HEHHOCTH BO3JyXa B 3 pasa IpeBbl-
maeT Hopmbl BO3. CornmacHo JaHHBIM
2013 ropa, momy4eHHbIM B VHCTHTYTE
brskcMmTa, 3TV TpU MHANIICKUX TOPOZA
BXOJAT B YUC/IO 25 CaMbIX 3arpsA3HEH-
HBIX HACe/IeHHBIX ITYHKTOB Mupa [4]. B
arperne 2015 ropa bu-6u-cu ony6mmxo-
BajIa CTAaTbIO O TOM, 4To [lenu onepenun
[lekuH 1O YpPOBHIO 3arpsA3HEHHOCTHU
BO3JyXda, XOTsI KUTAJICKas CTOIMIIA Ha
IPOTSKEHNUY HECKOJIbKIX JIeCATIICTHI
3aHMMaja IIePBO€ MECTO II0 JIAHHOMY
IIOKA3aTeNi0 BO BCEM Aa3MATCKOM pe-
ruoHe [5]. PacTuTenbHBIN 1 >KUBOTHBII
MUP NOABEPraeTcsl OIACHOCTU MIMEHHO
13-3a IUIOXOJ 9KOJIOTMM, B HACTOsIlee
BpeM:l 1I0f, YTPO30J1 NCUYe3HOBEHMs Ha-
xoasaTcsa 2530 BUIOB KUMBOTHBIX U 366
pacreHuii [6].

2. Bopbba 3a sxonornueckymo 6es-
OIIACHOCTb B VIHIMM, KaK BBIABIECHO B
XOfie aHa/IM33a, HAIIPaB/IeHa Ha IOCTIDKe-
HI€ YCTOIYMBOrO OYAYIEro ¢ MCIOTIb-
30BaHMEM SHEPreTNYEeCKIX MCTOUYHIKOB
C HU3KMM cofiepKaHueM yriaepopa. [Ipu-
3HaBasl B)XHOCTb OOPBOBI C M3MEHEHM-
eM Kiaumara, VHausa mocraBuia meper,
co00I1 Lielb JOCTUYD HY/IEBOTO YPOBHS
BBIOpOCOB Kk 2070 romy mytem obecre-
gyeHust 50% NOTpeOHOCTell B 3HEpPruu
3a C4eT BO30OHOB/IAEMBIX MICTOYHNKOB,
COKpallleH!s1 BBIOPOCOB  YITIEKMCTIOTO
raza Ha 1 MJIpJj TOHH M CHYDKEHMS COofiep-
JKaHMA yI/lepofia B BBIOpocax Ha 45% 1o
CPaBHEHUIO C TEeKymMM ypOBHeM. VIH-
IUY TOTPeOYIOTCS COBOKYIIHBIE MHBe-
ctuyuu B pasmepe 10.1 TpiH monnapos
CIIIA, 4TOOBI 3HAYUTETHHO YCKOPUTH
Iepexof K 3e7eHoN sKoHoMuKe [7]. VH-
OVICKUIL OIBIT ITOKA3bIBAET, YTO Cpeny
Pa3MMYHBIX METOHOB (PMHAHCUPOBAHNA
MPUMEHSIOTCS: OAHKOBCKOE KPEIUTO-
BaHUe, B TOM 4YMCJIe IIOf] 3a/I0T MHTeNI-
JIeKTya/IbHBIX IIPaB, IOCYZAPCTBEHHbIE
cybcuann, 6/1aroTBOPUTEIBHOCTD, BEH-
JypHBbIE VHBECTUINY, BBIXOJ, HA PBIHOK
KOPIIOPAaTMBHBIX AKTMBOB, HAIIPYMEp Ha
PBIHOK II€HHBIX OyMar, IV MHBECTULIN-
OHHbIe (POHMBI ¥ TJTATPOPMEL I Ap.

3. KomMmepumanusanus MHTeN-
JIEKTya/lbHBIX ~ Pa3paboTOK, VICKIIIO-
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YUTe/IbHbIe IIpaBa HAa KOTOpbIE ABJAIOTCA MHTE/UIEKTYaIbHOI
co6cTBeHHOCTRIO (manee — VIC), B VAU, KaK YyCTAaHOBJIEHO B
paboTe, UCIONb3YeTCsA [/ MHHOBALMOHHBIX TEXHOJIOTHIT B Ka-
4ecTBe CpPefCcTBa MHBECTMPOBAHUSA SKOJIOTMYECKNX IIPOTPaMM
1o 60pbbe 3a IKONOrMIecKyIo 6e3omacHocThb. [ToaToMy B nccre-
TOBaHUY, HAPALY C MepaMy IIPUPOLOOXPAHHOTO 3aKOHO/ATe/Ib-
CTBa, IPEI0KEHO AKTUMBHO MCNIO0Nb30BaTh 3amuty VIC, koTOpas
CO3[aeTCsl U VCIIONb3yeTCs B IPUPOJOOXPAHHOM KOMIUIEKCE 1
KOMMEpPLUMAIM3ALA KOTOPOIl MO3BOMACT INPEfUPUATIAM 32
CUeT IMIEH3MPOBaHNA U KpefuToBaHys 1oy sanor VIC akkymy-
NMMPOBaTb CPeNCTBA Ha IIPOBefeHNe IPUPONOOXPAHHBIX MEpPO-
npusituii (8].

CylecTByeT HECKONbKO CIOCOO0B KOMMepIManiusarn
VC. Tak, uMmyuiecTBeHHbIe IIpaBa Ha 00beKThl VIC MOTyT OBITH
IIPOJAHDI, MOTYT CIY>XUTb LOIOTHMUTE/IbHBIM OCHOBaHMEM M
IIpYBJIeYeHN A IIePBOHAYATBHOTO aKLIMOHEPHOTo KanuTtana. OHu
MOTYT OBITb BHECEHBI B YCTABHOI KallMTa/l B KaueCTBE OILIATHI
JOMM U VCIIO/Ib30BaHbI B KauecTBE HOBOTO BUja obecredeHms
BO3BPATHOCTY KPELUTOB — 3a/10ra rpas Ha 06bekTsl VIC, 4To sIB-
JII€TCSL OFHUM U3 COBPEMEHHBIX CIIOCOO0B KOMMEPUYECKOTO VIC-
II0/Ib30BAHNA MHTE/UIEKTYa/IbHBIX IIPaB Y BaKHENIINM (pIHAH-
COBBIM MHCTPYMEHTOM /TSI PMHAHCUPOBAHNA NHHOBAIVIOHHBIX
IIPOEKTOB Ha aTane TpaHcdepa TexHomornit [9].

Vupua B mocenHne ToAbI AeMOHCTPUPYeT BIIEUAT/LAIOLINE
TEMIIbI 9KOHOMIYECKOTO POCTa, IOITOMY ee IIpYMep UCIIOIb30Ba-
HyA VIC Kak cpeficTBa MHBECTUPOBaHNA 9KOTOTMYECKUX NPOEK-
TOB 3aC/Ty>K/BaeT BHUMAaHUA. VIHNA 3aHMMaeT 4-e MecTo B Mupe
I10 KOJIMYECTBY 3asABOK Ha PETMCTPaIiI0 TOBAaPHbIX 3HAKOB — 2.5%
MIUPOBBIX 3aABOK, XOTS KOJIMYECTBO BBbIJJAHHBIX IIATEHTOB MECT-
HBIM IpaBoobmazaTensaM (pesugeHTam) B VIHAUM 04eHb HU3KOE —
4988 n3 23 141 3asaB0ok B 2020 rozy (TO €CTb PeINCTPUPYETCA TOMb-
K0 21.5% 3as1BOK), a [/ 3apyOeKHbIX ITpaBoobaarerneit — 21 373
u3 33 630 (63.5% 3aaBok). B 2020 rogy B Muaym 6bU10 IOKAHO
28.9 ThIC. 3aABOK, 13 KOTOPBIX 8.7 ThIC. IPMHA/IIEXKATIO 3asdBUTE-
nam us CIIA, 3.9 teic. — u3 fAnonun, 3.5 toic. — n3 Kuras, 2 Toic. —
u3 Tepmanuu, 13 Poccun — menee 100 [10].

PasButuio (pMHAHCMPOBAHUA Yepe3 KOMMEpLVATN3aLUI0
VC cnocob6ceTByoT rnb6kocTh mpaBa VIC, BO3MOXXHOCTD BbIfie-
JIeHMS JIOTIeTi, onpeneneHns cep UCIOIb30BAHNA OXPAaHAEMbIX
TeXHUYECKNX VUM [IM3alHEPCKUX PeIIeHUIT, CPefCcTB WH/UBIU-
Ayanusalni, yIpasieHNs [IpaBaMy Ha PasHbIX TePPUTOPUAX U

m. [11]. IIpoBOfHMKOM MOHETApHON MOMUTUKN TOCYHApCTBa
aBnsAeTca Pesepsubiit 6ank Vugum (PBU), koTopsblil ycTaHaB-
JIMBaeT OTpaHMYeHNs 10 OAHKOBCKMM 3ailMaM /I CTUMY/IU-
POBaHNA KOHKYPEHLINN MeXAY OaHKaMM, a BBICOKUII POCT MH-
IOVIIICKOJ SKOHOMMKI M MOIHASI 3aKOHOMaTeIbHas 6asa rnogpa-
3yMeBaIOT CTpeM/IEHNE Ha IMpaKTuKe oxpaHATh VIC VMHgum xak
OIVIH U3 MEepPBOCTENEHHBIX MCTOYHUKOB /I MHHOBarmit [12].
VIHgusa npoBOANT pAJ CTPYKTYPHBIX pepOpM B 9KOHOMMUKE IS
cosmanusa 6maronpuAaTHoro knmmara B cepe VIC n nonyuyenns
moxopa 3a c4eT mcnonb3oBanuAa VIC B 5 TpiaH fo/mmapos. AHa-
NM3 IO0KAa3ajl, YTO MHBECTUPOBAHNE IIPOrPAMM 3KOTOTMYECKOI
6e30I1aCHOCTH OCYIECTB/ISIETCS C MCIIOIb30BaHMeM 3a/I0TOBOTO
1 QpaHYaiBsMHIOBOrO KamuTaaa Ha OCHOBe mpumeHeHns VIC.
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B VMupum yxe CylecTByeT CHCTeMa, KOTOpas MO3BOJAET CO-
3maBath 3ayorosble mpasa Ha VIC. B cTpaHe feiicTByIOT OGu3Hec-
ob6benuHeHNss B cdepe 3anora u ¢panuaisuura. VHguiickas
accoranus mamoro 6msHeca m ¢panvaisuura (Indian Small
Business & Franchise Association) mpegocTaBiseT MHCTPyMeH-
TBI JI IOUCKA (PpaHYaii3epOB, MEHE[PKEPOB I IIPefICTaBUTeIeN
apyrux crpas B Vuann. Takum o6pasom, B cTpaHe HaCUUTBIBA-
eTcs 4600 akTMBHBIX ¢panHvaitzepoB. Okomo 50% pbIHKA 3aHU-
MAIOT pPerroHaIbHble OpeH/bl, elle 34% — HalMOHaIbHbIE OpeH-
mbL, 1 16% — nHOCTpaHHbIe (ppaHIIN3bl. CerMeHTHI PhIHKA YCITYT
B cdepe IUIaThI 32 MO/Ib30BaHNE MHTE/UIEKTYaTbHOI COOCTBEH-
HOCTbI0 VHanu ($paHuaii3uur) npuseneHsl B mabz. 1 [13].

Tabnuua 1. Cezmermol poiHKa Ycry2 6 cepe naamovl 3a nomb306a-
Hue UHMesnneKMyanvHoti coocmsenHocmoio Mnouu (¢pparnuaiizune)

Oxupaaembln pocT K 2024 1. 100 mnpa $
Temnbl pocTa pbiHKa 30-35% exerogHo
MecTo B MUpe N0 KONNYECTBY (PpaHLLINg 2 (nocne CLLA)
EXxerofiHoe KONnN4ecTBO HOBbIX (DPaHLLN3 300

4. OyHaHCOBBIE YYPEX[EHNS, KaK YCTAHOBJIEHO B XOfe
VICCTIE{OBAHMA, B MHBECTHPOBAHNUM IIPOTPAMM SKOJIOTMYECKOI
0€30MaCHOCTY UTPAIOT KPUTUYECKM BaKHYIO POJIb B YCIOBMAX
HeOoOXOIVMOCTY pacIIVpeHys 3e7IeHOro GMHAHCUPOBAHNA.

K Takum yupexpeHnusam oTHocuTcs CoBeT IO pa3BUTHUIO
texHonoruit (TDB), cosmanubil npu MuHuCTEepCTBE HayKM U
TEXHOJIOTUI, NMPEeSOCTAB/IAIONINIT (YHAHCOBYIO ITOMOIIb IIpef-
HOpUATHAM, KOTOPble 3aHMMAIOTCA KOMMepLMaan3alueil oTe-
4eCTBEHHBIX TeXHOJIOTYII OXPaHbl OKPY>Kalolleil cpenpl (yTumm-
3aIys OTXOJOB, 9HeprocOeperaliye peleHns, BOJOOYNCTHbIE
CUCTeMBI, a/IbTepPHATYBHbIE CTOYHNMKI SHEPTUN U APYTHE 3ele-
Hble uHHOBauyM) [14]. TDB coTpymHuyaer ¢ akcenepatopamu,
YHUBEPCUTETAMU Y HAYYHO-UCCIeNOBATENbCKYMY MHCTUTYTaMU
VIS YCKOpeHMsA Ipoliecca KOMMEPIMaan3ayy SKOJIOTMYeCKIX
TEXHOJIOTUII U TIPEOCTAB/IAET pPas3IndHble GOPMbI (PUHAHCOBOI
MOJNEePKKY, BK/IIOYasA: MATKME 3aliMbl C MPOLIEHTHOI CTABKOM
5% ropoBbIX (10 50% OT IIPOEKTHOII CTOMMOCTH).

B Mgy peanusyoTca IpOrpaMMbl aKCcelepalyy 3€/I€HbIX
TEXHOJIOTU, ocyuiecTBsieMble porgom Green Tech Accelerator.
[IporpaMmbl HampaBjIeHbI Ha NMOAAEPXKKY U MacIITabupoBaHMe
CTapTaroB B 00/IaCTM 3KOMOTMYECKUX TEXHOJIOTHI, CHOCO6-
CTBYIOIMX YCTONYMBOMY PasBUTHIO 1 OOpbbe C M3MeHeHVeM
kmmMata. Ponp Green Tech Accelerator ocymecTBsier co-
TPYAHMYECTBO C HAYYHO-MCCIENOBATENbCKIMI YIPEXKICHUAMU
CSIR-NEERI, xoTopble crenuan3upyoTcs Ha 3KOMOTMYeCKNX
TEXHOJIOTUAX U VIHXKEHePUM U 3aHMMAIOTCA Iepefadeil TeXHO-
JIOTUIT B 067aCTU 3KOJIOTMYECKOM 6e30MacHOCTU, B T. 4. B Me-
XJTyHapOJIHbIE CETH, NTO3BOJIAA NPOJIBUTATh SKOJIOTMYECKIe pe-
meHnsA B chepe 3arpsA3HEHNA BO3[IyXa, BOADI, IIOYBBI, @ TAKKe
yIIpaB/ieHnsa oTxofaMu. ITapTHepPCTBO C MPOMBIIUIEHHOCTBIO U
crapranamy ocymecTsisercsa Takke NEERI uepes cospanue co-
BMECTHBIX IIPOEKTOB C YaCTHBIMM KOMIIAHUAMMU M CTapTanaMu,
HOJ/iep>KaHMe CTapTaIloB Yepe3 aKceIepaTopbl ¥ MHKYOATOPHI,

IpefoCTaB/IeHNe HayYHO-TEXHUYECKOI
9KCHEPTU3BI U JOCTYIA K CBOMM paspa-
6otkam [15].

5. VMuBectnumonnsie QOHABI U
KoMmaHumM VIHmum, Kak IIOKasaja aHa-
Nn3, TakkKe obecrnednBarOT (PUHAHCK-
pOBaHMe 9KOJOTMYECKUX IIPOTPaMM,
HAIIPaB/ICHHBIX Ha JJOCTVDKEHME 9KOJIO-
TUYEeCKOIl 6€30IIaCHOCTI.

Tak, ¢ponn Green Growth Equity
(GGEF) - «3enenblil KIMMaTu4decKuin
dbonp», nognep>xuaeMplit Harjmonab-
HBIM VIHBECTUIVIOHHBIM U MHPPACTPYK-
TypHBIM poH/OM VIHAVN 1 IPaBUTENTb-
cTBOM BemmkoOpuranum, sABsgercs
IIPUMEPOM 3€/IeHOT0 (PMHAHCUPOBAHNA,
CIIOCOOCTBYIOIETO  KOMMepIifanan3a-
L[VIM YUCTBIX TEXHONMOIUI B cpepe aHep-
T€TUKY, TpaHCIIOpPTa N praBHeHI/IH OT-
xogamu [16]. Kpome Toro, ycraHOBIEHO,
gyro ¢ong GGEF ¢ kanuranom B 944.5
MJIH JJO/I/IapOB, CO3/jaHHbIil B 2021 ropny,
IpPefOCTaBI/I [IePBOHAYA/IBHbII Kalu-
Tan B pasMmepe 132.5 MJIH mOMIapoB C
LE/IbI0 IIPUBIEYEHN S TOITOTHUTETBbHOTO
¢uHAHCMpPOBAHMA M3 TOCYHAPCTBEH-
HBIX ¥ YaCTHBIX MCTOYHMKOB. K KOHHY
nporpamMMbl B 2030 rogy GGEF ma-
HJPYeT MOOMIN30BaTh OKOJIO 4.6 MIIPH
JO/UIapOB KaluUTajla, M3 KOTOPbIX 3.5
MIIpQ HOCTYHHT OT YaCTHBIX MHBECTO-
poB. Ha ceropusiHuit nenp Goup nH-
BECTUPOBa 562 M/IH [JO/IAPOB B CEMb
nopTQeNbHBIX KOMIIAHMII, BK/IIOYAs
HOCTABIMKA BO30OHOB/IAEMOIT 3HEP-
run Radiance Renewables, mmargopmy
I1A ynpasnenusa orxogamu EverEnviro,
KOMITAHNIO IIO0 praBHEHI/IIO BOIHBIMU
pecypcamu Kathari n oneparopa mapka
anektpomobueit Lithium. ®onpg Tak-
e CTPeMUTCS CHeNaTh MPOEKThl 6ortee
HE3aBUCMMbIMU B OII€PATVIBHOM IIJIaHE,
3aK/II04asi JOITOCPOYHBIE KOHTPAKTBI €
omyaroi mo (akTy OKa3aHUA YCIyT, U
OKa3bIBAaTb KOMIIAQHUAM TeXHI/I‘-IeCKyIO
MOANEPKKY [ YCTPAHEHMA TeXHuYe-
ckux npobenos [17].

®onp Green Climate Fund (GCF),
cospannbli  Netherlands Development
Finance Company (FMO) Eversource
Capital kak CcOBMeCTHOe IIpefIpIATIIE
BelyLell MHAMIICKON YaCTHO MHBECTH-
IMOHHON Kommanuy Everstone n mupo-
BOTO /IMepa B pa3pabOTKe M YIIpaBiIe-
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HUI TIPOEKTaMM B OOJIaCTU COTHEYHON
sHepretukn Lightsource BP, mmanmpyer
VHBECTVPOBATb COOCTBEHHBIE CpPEACTBA
U B3STh Ha Ce0s1 pOIb aKKPENVTOBAHHOM
OpraHmMsaLyy B paMKax «3e/IeHOTO KIIN-
MaTmdeckoro (oupa», KOTOpbll OymeT
IIPeOCTAB/IATD HOIOMTHNUTE/TbHBIN KalIly-
TaJI C BBICOKMM YPOBHEM PUCKa JyLS IPK-
BrIeueHus (KoMMepueckoro) puHancnpo-
Banus. Obuiee ¢uuancupoanne FMO
cocrasysiet 30 mH gowtapos CIIA [18].
Benuypnsle ponpsr IFCI, Takme kak
Green India Venture Fund II, naBectn-
PYIOT B MasIble 1 CPefjHIE TIPEIPUATIS,
pabotarouie B chepax BO30OHOBIIsIE-
MOJT SHEPreTUKY, TTepepaboTKI OTXOfI0B
B 9HEPIUIO U TOBBIIIEHVS 9Heproadpdek-
TBHOCTH. OHM TIpeIararoT MMpPOKMIL
CIeKTp (PMHAHCOBBIX MHCTPYMEHTOB —
OT JI0JIEBOTO Y4YaCTUA IO CTPYKTYPHOTO
¢uHaHCHpOBaHMA [19].

BPUKC: BonPochl akonoruy @ BECTHAK PO@H

®onp Green India Venture Fund II (GIVF II) - aTto ogun
U3 CIelManM3MpPOBAaHHBIX BEHUYYPHBIX (OH/IOB, HalleIEHHBIX
Ha UHAHCUPOBAHME U IOAJEPKKY CTAapTANOB ¥ KOMIIAHUIL,
3aHMMAIOLIVXCA 9KOTOTMIECKIMI TeXHONIOTVAMI.

YacTubil BeHuypHbIit KanuTan Green Frontier Capital,
6asupymomuiicss B CIIA, ¢okycupyercs Ha ¢uHAHCUPOBA-
HUM KIMMAaTN9eCKUX ¥ 9KOJTOTMYEeCKIX TeXHOJIOTUI, BK/II0Yas
crapramnsl [20].

PesynbraToM MCCTefOBaHUSA SBISAETCA TO, YTO OOLIMp-
Hble [laHHbIe IIPOBEJEHHOIO aHa/lM3a BHECEHO aBTOPOM B
CBOJIHYIO XapaKTePUCTUKY MHBECTULMOHHBIX (POH/IOB B 06/1a-
CTM 9KOJIOTMYECKOil 6e3omacHOCTU B VIHAMM, KOTOpast Mpes-
CTaB/ieHa B Ta0/. 2 ¥ MOXXeT OBITh IPMMEHEeHa KaK CIIPaBOY-
HOE CPeICTBO M/ HOBBIX SKOJIOTMYECKUX IIPOEKTOB, KOTZA
TpebyeTcs BHIOpATb MCTOYHUK (PUHAHCUPOBAHMS C YIETOM
HeO0OXOMMBIX TEXHOJIOTUIT KOMMepIain3auny MHTEIeKTY-
aJIbHBIX Pa3paboTOK.

BpIBOIOM, IOTYYeHHBIM B pe3y/lbTaTe IIPOBEJeHHBIX
HaMI MCCIeJOBaHNUIA, SABIAETCA TO, YTO yCIeX KOMMepIan-
3alMsl 9KOJIOTMYEeCKIX NHTE/IEKTyaIbHbIX pa3paboTok B VH-
AU TOCTUTHYT O/1arofapsi CTpaTern4eckoMy COTPYAHIUYECTBY

Tabnuya 2. CéooHas xapakmepucmuka UHBeCrULUOHHBLX POHO08 8 001AcU IK0I02UUecKOLl be3onacHocmu

6 VMnouu
WuBecTuumoHHbIe hoHAbI B 06NnacTH

Hanpasnexus MHBECTUPOBAHUSA

TexHonorum KomMmepuuanu3auuu

CoTpyaHu4ecTso

3KONOrn4eckon 6e3onacHocT

Green Growth Equity (GGEF)

YcKopeHue BHeApeHus
TEXHOMNOrNit BO306HOBNSAEMOIA
3HEPruM B LIENSX CHKEHUS
BbIOPOCOB Yrnepona

MHTENNEeKTYyanbHbIX pa3paboTok

HucTble TEXHONOrM B cgpepax
9HEpPreTUKN, TpaHecnopTa 1
yNpaBneHus 0TXoaamu

¢ ApYrMMK hOHAAMMU M KOMNAHNAMM

DoHp «3eNneHblil Knumar»,
ronnaHAackuin 6aHK pasBuTus
FMO u Eversource Capital
Private

Green Climate Fund
(GGF)

/IHBECTMPOBAHNE B
ObICTPOPACTYLLME U
YCTOWYMBbIE KOMMAHWN B cchepe
9K0JI0rMYeCcKoi 6e30NacHOCTM

B0306HOBISEMbIE MCTOYHUKM
3HEprumn, pecypcocoepexeHue,
371eKTPOMO6UN 1
3HEPreTuYecKne yenyru

Netherlands Development
Finance Company (FMO)
Eversource Capital, Komnaxus
Lightsource BP — mupoBoii
NuAaep B paspaboTke n
ynpasneHnn npoeKkTamn B
006/1aCTN COSTHEYHOI HEPreTUKM

Green Tech Accelerator + Fund
of Innovation and
Technology Transfer
(FITT)

Moanepxka u
macluTabupoBaHue cTapTanos
B 0611aCTN 9KONOTNYECKIUX
TEXHOJIOMNIA ANA YCTONYNBOIO
pasBuUTUA 1 60PLOLI C
M3MEHEHUEM KNumara

061acTn 4NCTON IHEPrN,
YNpaBneHns 0TX0AAMU, BOAHbIX
TEXHOMOTNIA, 3HEPTeTNYECKO
3(PEKTUBHOCTN 1 YCTONYMBOIO
CeJIbCKOro X03gncTea

HayyHo-uccneoBarenbckue
opranusauuu CSIR-NEERI,
CMeLnanu3npyoTca Ha YUCTbIX
3KONOMMYECKMX TEXHOMOMNAX
1 MHXEHepuu, a Takxxe Ha
nepezade TeXHOMOMM

Green India Venture Fund Il
(GIVF 1)

BeH4ypHbIii kanuTtan ans
(brHaHCMPOBaHMS 1 MOLAEPXKKN
CTapTanoB, 0CHOBAHHbIX
Ha ncnonb3oBaHuu UG,

11 KOMNaHWiA (CPeHNX 1
MarnbiX), 3aHUMAOLLMXCS
9KOMOrMYeCKIUMMN TEXHONOTUSMM

COJHEYHbIE, BETPOBbIE,
6110ra3oBble TEXHOMOTNN;
nepepa6oTka 0TX0/10B,
TEXHOMOTMM B1UOPA3NOKEHNS;
WHTENNEKTYanbHbIe
CUCTEMbI YpaBieHus
3HEpPronoTpeneHnem;
3KOMOrNYECKMIA MOHUTOPUHT,
0Y1CTKA, SKOHOMUS BOZbI

Komnauuu, paspabatbiBatoLLme
MPOPbIBHbIE TEXHOMOI MK,
VIMEIOLLNE BbICOKWIA NOTEHLMAN
Ans MacLUTabmpoBaHns u
3HAYUTENLHOIO 3KONOrNYECKOro

ahekTa

Green Frontier Capital (GFC)

@UHaHCMPOBaHNe
BbICOKOPUCKOBAHHbIX
KNMMaTUYECKMX 1
9KOJIOrMYECKINX TEXHONOT A,
BKJ/1K04as cTapTansl

VIHTENNeKTYyanbHble pa3paboTku
B cchepe 60pbObI C MUBMEHEHMEM
Knumara

HaCTHbIN BEHYYPHbIN OOHA,
6asupytowmiics B GLUA;
KOMMAHWN, NHTErpupytoLLMecs
B rn06anbHble LEnoyKn
C03[aHUs CTOUMOCTI
Ha BCEX YPOBHAX

Cocmasnero asmopom Ha ocHose ucmourukos 9, 10, 12, 16, 17, 19, npusedeHHvix 8 CHUCKe TUmMepamypul.
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C (PMHAHCOBBIMU YYPEXAECHUAMY, VHBECTUIMOHHBIMU (OH-
DaMy ¥ VHHOBALMOHHBIMHU LEHTPaMMI.

OpHako 1Ipy BCexX MOMOKUTENTbHBIX Pe3y/IbTaTaX NHBECTH-
POBaHMsI 9KOJIOTMYECKNUX IIPOrPaMM Ha OCHOBe KOMMepIUanim-
sanuu VIC u B coTpygHMYecTBe ¢ PrHAHCOBBIMM OpPTaHM3ALVIA-
MU U MHBECTUIIVIOHHBIMYI OH/IaMI1, KaK ITOKa3asl aHa/IN3, Cylle-
CTBYIOT CJIefiyioliye Ipo6IeMbl B MICIO/b30BAHUN MHTEIEKTY-
a/IbHBIX pa3pabOTOK B 3€/IEHBIX TEXHOMOTUSX:

— OTpaHMYEHHBIN OCTYI K (PUMHAHCUPOBAHNIO (9KOJIOTH-
YeCKye CTapTalbl ¥ Masible MPEeNIPUATAS YaCTO CTANTKUBAIOTCS
C TPYAHOCTAMU IIpY IpUBJIEYeHNN MHBECTULVIL, OCOOEHHO Ha
PaHHUX CTaIUsAX);

— cmabast TOTOBHOCTD K PBIHKY TEXHOJIOTYIT SKOOTMYECKOI
6e30macHOCTH (OrpaHNYeHHOE TOHVMAHNe BaKHOCTY 9KOIOTIYe-
CKVX MHHOBALMII Cpelyt IpefIpyHIMaTerieli 1 oTpeouTerneit);

— CJIOKHOCTY C HOPMAaTUBHBIM PeTy/IupoBaHMeM (OTCYT-
CTBJE IIPO3PAYHbIX U YIIPOILIEHHBIX IIPOLEAYP CepTUPUKALNI 1
JIMILIEeH3MPOBaHMA);

— He COOTBETCTBYIOIAsA TPeOOBAHNAM 3alINTA M OLIEHKA
VIC (MHOTME MHHOBATOPbI MCHBITBIBAIOT CJIOXKHOCTY C ATEHTO-
BaHIMEM U 3aLUTOI CBOUX TEXHOIOTMIA);

— HE[JOCTaTOYHO BBICOKNII YPOBEHb Ky/IbTYpPbl MHHOBA-
it (crmabast MHTerpauns Hayku, OM3Heca U MHBECTOPOB, Orpa-
HMYEHHOE ITOHMMAaHMe BaKHOCTYU 9KOTOTMYECKNUX MHHOBALII
cpenyt mpefupuHUMaTeneil u morpebureneit).
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Abstract

The study was carried out using funds from the Russian Foundation for Basic Research GRANT for scientific project No.
20-014-22008 and is devoted to the current problem of commercialization of intellectual property in the field of environmental
safety in India. Based on the analysis of environmental problems requiring funding, the author conducted a search and
analysis of various sources of funding and proved that the most significant at present is the use of intellectual developments
for investing in various environmental technologies. The paper concludes that the success of intellectual property use has
been achieved through strategic cooperation with financial institutions and investment funds. Based on the data obtained as
aresult of the study, a summary description of investment funds in the field of environmental safety in India was constructed,
allowing the selection of a source of financing for new projects. The study was carried out using methods of complex and
comparative legal analysis, as well as general scientific methods of cognition — analysis and synthesis. Among the sources
of information, annual reports of various government ministries of India were used. The article devoted to the study of the
peculiarities of the use of intellectual property for investing in environmental programs may be of scientific and practical
interest to researchers, politicians and entrepreneurs. The study is devoted to the current problem of using mechanisms for
commercialization of intellectual property in the field of environmental safety in India. The work analyzes the environmental
situation and identifies environmental problems that require funding from various sources to solve. The authors conducted a
search and analysis of such sources and proved that the most significant at present is the use of intellectual developments for
investing in various environmental technologies in India. The paper concludes that the success of commercialization of green
smart technologies in India has been achieved through strategic collaboration with financial institutions, investment funds
and innovation centers. Based on the data obtained as a result of the study, a summary characteristic of investment funds
in the field of environmental safety in India was constructed, allowing the selection of a source of financing for new projects.
The study was carried out using methods of complex and comparative legal analysis, as well as general scientific methods
of cognition — analysis and synthesis. The sources of information used include annual reports of various ministries of the
Government of India. The article devoted to the results of the study of the peculiarities of investing in environmental programs
using intelligent developments, may be of scientific and practical interest to researchers, politicians and entrepreneurs.

Keywords: environmental problems of India, environmental safety, solving environmental safety problems,
commercialization of intellectual property, intellectual developmentsin “green” technologies, financing environmental
programs, cooperation with financial institutions, investment funds in solving environmental problems of India,
environmental safety, commercialization of intellectual property, intellectual developments in “green” technologies,
financing of environmental programs, cooperation with financial institutions, investment funds and companies in
solving environmental safety problems.

Tables

Table 2. Summary of environmental safety investment funds in India

Cooperation
with other foundations and
companies

Investment funds in the field Technologies of commercialization

of environmental safety TR B 2T of intellectual developments

The Green Climate Foundation,

Accelerate the adoption of Clean technologies in the fields
. . the Dutch Development Bank
Green Growth Equity (GGEF) renewable energy technologies | of energy, transport and waste )
L FMO and Eversource Capital
to reduce carbon emissions. management.

Private.

Ne 4 (128) ceHtabpb—aekadbpb 2025 . DOI: 10.22204/2410-4639-2025-128-04-94-100 99




BECTHHK Pdbdi

Investment funds in the field
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Investment directions

Technologies of commercialization
of intellectual developments

Cooperation
with other foundations and
companies

Green Climate Fund
(GCF)

Investing in fast-growing and
sustainable companies in the
field of environmental safety.

Renewable energy sources,
resource conservation, electric
vehicles, and energy services.

Netherlands Development
Finance Company (FMO)
Eversource Capital, Lightsource
BP is a global leader in the
development and management
of solar energy projects.

Green Tech Accelerator + Fund
of Innovation and
Technology Transfer
(FITT)

Support and scaling of startups
in the field of environmental
technologies for sustainable
development and combating

climate change

The fields of clean energy,
waste management, water
technology, energy efficiency,
and sustainable agriculture.

CSIR-NEERI research
organizations specialize in clean
environmental technologies
and engineering, as well as
technology transfer.

Green India Venture Fund I

Venture capital to finance and
support intellectual property
-based startups and companies

(GIVF )

environmental technologies.

(medium and small) dealing with

Solar, wind, and biogas
technologies; waste recycling,
biodegradation technologies;
intelligent energy management

systems; environmental
monitoring, purification, and

Companies developing
breakthrough technologies
with high potential for scaling
and significant environmental
impact.
water conservation.

Green Frontier Capital (GFC)

Financing of high-risk climate

including startups.

and environmental technologies,

Intellectual developments in
the field of combating climate

A private venture fund based in
the USA; companies integrating
into global value chains at all

change.
g levels.

Compiled by the authors based on sources 4, 5, 12, 17-21, listed in the list of references.

Reference

1.

N

100

S. Baranwal
Concern for environment in Ancient India. - Renewable
research journal.

International Energy agency. World Energy Outlook 2014.

Government of India. Ministry of Water Resources. Annual
Report. 2014 New Delhi: Government of India. Ministry of
Water Resources, 2014.

Government of India. Ministry of Environment, Forests and
Climate Change. Annual Report. 2013-2014 New Delhi:
Government of India. Ministry of Environment, Forests and
Climate Change. 2014.

A. Anand
Breathing poison in the world’s most polluted city. — BBC. 4.19.2015.

LV. Sablin
Reflection of environmental policies of India and China in
scientific and socio-political discourse — Terra Humana. URL:
Government of India. Ministry of Water Resources. Annual
Report. 2000-01. New Delhi, 2001.

Arnab Sarkar
Transforming India’s Climate Finance through Sector-Specific
Financial Institutions Part 1 — CPI / CLIMAT POLICY
INITIATIVE. 08.04.2024.

G.M. Golobokova
Economic and Legal Aspects of Environmental Quality
Management in Industry 4.0. 2023, In: Popkova, E.G. (eds) Smart
Green Innovations in Industry 4.0. Springer Climate. Springer,
Cham.

DOI: 10.1007/978-3-031-45830-9_21.

G.M. Golobokova
Structure and indicators of commercialization of intellectual
property in the EAEU and the CIS: experience, problems and
prospects in the context of digitalization / G.M. Golobokova //

10.

11.

12.

13.

14.

15.

17.

18.
19.

20.

Economic Development of Russia: Challenges and Opportunities
in a Changing World: Proceedings of the International Scientific
and Practical Conference / edited by Professor 1.V. Shevchenko;
Ministry of Science and Higher Education of the Russian
Federation, Kuban State University. Krasnodar: Kuban State
University, 2023. Vol. 2. 391 p.

Intellectual property India. Annual Report 2019-2020.
Government of India. Ministry of Commerce & Industry
Department of Industrial Policy and Promotion.

Analytical note “Lending against collateral of intellectual property.
International experience”.

V.V. Matvienko
The problem of copyright protection in the Indian media
industry. RUDN Bulletin, Literary Studies series. Journalism,
2014, No. 4. M. 2014.

Analysis of the Indian services market in the field of intellectual
property (franchising and R & D). All-Russian Academy of
Foreign Trade: M. 2022.

Technology Development Board (TDB). (2023). Annual Report
2022-2023. Government of India, Department of Science and
Technology. Retrieved from (https://tdb.gov.in)

Neeri’s giant leap with Global South Network for eco
sustainability | Nagpur News - Times of India.

. Green Growth Equity Fund (GGEF), 2024. Impact Investment

Portfolio Overview.

Impact initiative of the year — Asia: Green Growth Equity Fund :
Environmental Finance.

Project detail - GREEN GROWTH EQUITY FUND.

IFCI Venture Capital Funds Ltd. (2023). Green India Venture
Fund II - Fund Details and Investee Companies.

Green Frontier Capital. (2024). Climate Tech Investment
Strategy - India Focus.

DOI: 10.22204/2410-4639-2025-128-04-94-100 N 4 (128) ceHTabpb—nekadbpb 2025 T.



BPUKC: BonPochl akonoruy @ BECTHAK PO@H

CoBpeMeHHbIe MaTeMaTU4ecKiie ¥ 9KCIIepTHbIE METO/ bl
yIpaBiieHNA 9KOTOTNYeCcKoil 6e30I1aCHOCThIO

A. Opnos

MoBCEMECTHO UCMOMb3yeMas B HACTOSLLEE BPEMS SKOHOMMUYECKAs MOJeNlb — 3TO MOAENb PaCLUMPEHHOrO
BOCNPOM3BOACTBA. OHO MOXET MPOJOMKATLCA NULb [0 TeX Mop, NoKa MUPOBOE XO3SAWCTBO He MpubNU3NTCs
B CBOEM poOCTe K OObEKTUBHO CyLlecTBytolMM npedenam. OTctoga cnefyet, 4to B OyOYLIEM COBPEMEHHas
9KOHOMUYecKas MOAENb JOMKHA ObITb U3MEHEHA, MPUYEM UMEHHO MO SKONOTMYECKMM NPUYKMHaM. [1ns yCnewHoro
npoBeaeHMs paboT B 06M1acTi SKONOrNKU HEOOX0AMMa pa3padoTka U NPUMEHEHNE COOTBETCTBYHOLLEr0 Hay4HOro
WHCTPYMEHTapus. Ero BaXHbIMU COCTABHbIMM YaCTAMW SBNAIOTCS MaTeMaTU4ecKue MOJENN, CTaTUCTUHecKue
METO/ibl, SKCMEPTHbIE TEXHONOTMM. B CTaThe B Ka4yeCTBE NPMMEPOB PACCMOTPEHbI PaboThl MO pagy Npobnem
yNpaBneHus 3KON0rn4eckoit 6630NacHOCTbI0 — M0 HAY4YHO-TEXHUYECKOMY 00ECMNEYEHMI0 YHUYTOXKEHNS XUMINYECKOTO
OPYXXUsl, 3KONOrN4EeCKOMY CTPAXOBAHUI, TEXHONOrMAM 3KOMOTMYECKUX IKCMEPTU3, MPUMEHEHNIO CTATUCTNYECKUX
MEeTO[I0B MNpK 3Konornyeckom moHutopuure. Ons ctpaH BPUKG npu pa3paboTke 9KONOrMYECKUX aCMeKTOB
Pa3BUTUS W COTPYAHWNYECTBA BECbMA BAXHO MPEOAONETb NPEKMOHEHWE Mepes YCTApeBLIMMMU KOHLENUUAMM
3anajHoi Hayku. Tak, YCTaHOBMEHO, YTO KOHLENUMs KMOTCKOro NpoToKONa He BNSETCS Hay4HO 060CHOBAHHOIA.
Mo MHEHMIO aBTOpa, pa3paboTka 1 LLMPOKOE BHEAPEHNE MATEMATUYECKUNX, CTATUCTUYECKMX U SKCMEPTHbIX METO10B

9KONOr1M — HeOOXOAMMOE YCIIOBME YCneLlHoro passutua ctpad bPUNKC.
KntoueBble cnosa: 9Konoruyeckas 6e30nacHOCTb, MaTtemMaTtu4yeckue MOAENW, CTaTUCTUYECKUEe METOAb,
9KCMEePTHbIE TEXHONOMN, YNIPABIIEHNE, PA3BUTUE HAYKM.

B HasBaHMAX [OKIAfIOB MEXJY-
HapopHoro ¢popyma «Crpanst BPVIKC:
9KOJIOTMYECKMEe  ACHEeKThl ~ PasBUTUA
U COTPYSHMYECTBa» He BCTPEYAIOTCSA
C/IOBAa «MaTeMaTUYeCKMe», «CTATUCTU-
YecKue», «3KCIepPTHbIe», «MHCTPyMEH-
TaJIbHbIe» METOMBI (XOTA B HEKOTOPBIX
MOK/IaJaX MCIO/Nb30BAIUCh MaTeMa-
TUYECKMe MeTOAbl U IM(PPOBbIE TeX-
Honmorun). Ienp HacTosIelr paboThl —
CIIOCOOCTBOBATb CTAHOBJIEHUIO CaMO-
CTOATE/IBHOM HAay4YHON CHELVATbHOCTU
«MaTemMaTnyecKkme, CTaTUCTUYECKUE U
MHCTPYMEHTA/IbHble METO[bl B 3KOJIO-
IUM» 10 AHAJIOTUM C SKOHOMMYECKMMMU
HayKaMJ, B KOTOPBIX IO00HAs CIIely-
aJIbHOCTD JJABHO BbIJIeJIEHA.

IloBcemecTHO McCHonb3yeMas B
HacTosllee BpeMs 35KOHOMMYECKas MO-
fiesib — 3TO MOfie/Ib PACLIMPEHHOIO BOC-
npousBofcTea. Kak MaremaTmyeckue
MOJIeN, TaK ¥ aHA/INU3 CTAaTUCTUYECKMX
JAaHHBIX IIOKasbIBAIOT, YTO OCHOBHbIE
MaKpO3KOHOMMYECKNe MoKazaTenn (Ba-

OPJ10B

Anekcanap WBaHoBuY
npodeccop, 4.9.H.,

A.T.H., K.G).-M.H.,

MoCKOBCKMii FOCYAapCTBEHHbII
TEXHUYECKNI YyHUBEPCUTET

uM. H.3. baymana

No 4 (128) ceHta6pb—aekadps 2025 r.
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JIOBOJ BHYTPEHHWII IPOAYKT, 00beM IPOMBIIUIEHHOTO HpPOu3-
BOJICTBA) TOJ OT TOfjd YBEIMYMBAIOTCH, UX POCT OCTATOYHO XO-
POILIO OIVCBIBAETCSI 9KCIIOHEHIIMANTBbHON QYHKIMEil OT BpeMEeHN.
OpHako CyllecTBYIOT Npefeibl POCTa, CBA3aHHbIE C OIpaHMYEH-
HOCTbBIO TIOTEHIMAJIbHO JOCTYIIHBIX NPUPOJHBIX pecypcos. Pac-
I PEHHOE BOCIIPOM3BOJCTBO MOXKET IIPOJO/IKATHCA JIMILD 10 TeX
II0p, TI0Ka MYPOBOE XO3AJICTBO HEe IPUOIMU3UTCA B CBOEM POCTe
K 00BEKTUBHO CyIIeCTBYIOIINM npefenam. OTcofa claegyeT, 4To
B OyAylleM cOBpeMeHHas S3KOHOMIYeCKass MOJE/b JO/DKHA OBbITh
U3MeHeHa, IIPYYeM MMEHHO 110 9KOJIOTMYeCKUM IpUYMHaMm [1].

Y>xe oOlenpru3HaHO, YTO COBPEMEHHas MOJe/lb KalllTa-
nu3Ma ucueprnaa cebs (cnosa Ilpesupenta Poccyun B.B. ITytnna
Ha 1ieHapHoii ceccun XVIII 3acemanmsa MexxyHapOGHOTO JIVC-
KyCCMOHHOTO K1y6a «Banmaii» 21 oxts6ps 2021 roga). Uto mon-
’KHO 3aMEHIUTD YCTapeBIIyI0 MoJenb? Mbl IIpefiaraeM NCXOAUTD
13 HOBOJI ITapaInTMbl 9KOHOMMYECKOI HayKy (M COOTBETCTBYIO-
1[elt el XO3s/ICTBEeHHO IIPAKTUKM), OCHOBAaHHOJ Ha COBpeMeH-
HOJI 111 POBOIT SKOHOMMKe [2].

W3 ckasaHHOTO fACHO, YTO 3HaY€HMe IKOJIOTUIU C TeUYeHMEM
BpeMeHu OyzieT To/bKo Bo3dpacTars. s crpan BPVIKC npu pas-
paboTKe 9KOMOTMIECKMX ACIIeKTOB Pa3BUTHA U COTPYIHUYECTBA
BeCbMa Ba)XXHO IIPeOJi0/IeTh NPeKTIOHEeHNe Iepef] yCTapeBIIMU
KOHLIeTIIIMsAMY 3amafHoil Hayku. HeobxopmumocTs MopiepHU3a-
1y HayuHoro komiviekca crpad BPVIKC o6ocHoBaHa B HallleM
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noknane Ha koHpepenuuu «Crpansl BPVIKC: cTpaternn passu-
TUA U MEXaHU3MbI COTPYAHMYECTBA B M3MEHANOIIEMCA MUpPe»
[3] Ha mprMepe SKOHOMMKM, MaTeMaTUKV ¥ HayKoBeleHN:. B
PAacCMOTPEHHBIX B 3TOM JJOK/Iafie 00IaCTAX HayKy pa3paboTaHbl
Hay4YHble HaIlpaBJIeHNUdA, B KOTOpbIX Poccusa onepexxaer 3amap.
Kak rosopun Mao IIsapgyHn, «BeTep ¢ BocToka ofoneBaeT BeTep
¢ 3amajgar.

AHajorn4Has CUTyanysa HaOIIOAAeTCA M B 9KOTOIMYEeCKOI
HayKe. [|ONIOTHUTE/IbHBIE CTIOKHOCTM CO3JaeT TO, YTO HeoOXo-
AVMO YYMTBIBATh HE TOJIBKO Hay4YHbIe COOOpaXKeHMsI, HO ¥ MO-
JUTIYECKNEe ¥ 9KOHOMIYEeCKNe acleKTol. IIpuBenem mimb ognu
XapaKTepHbII mpuMep. [Bafumarh /eT Hasaj BENMNUCh CIOPBHI O
nenecoobpasnoctu parudukanyu Poccueit Knorckoro npoto-
KOJIa, TIOCBALIEHHOIO OTpaHNYeHNsIM Ha BBIOpOC B aTMOchepy
TaK Ha3bIBAEMBIX [IAPHUKOBBIX TA30B, IIPEXKE BCErO YIIEKUCIO-
ro raza CO2 (amnoxcupa yriaepona). Ou 6bu1 npuHAT 11 gekabps
1997 roga B ropoze Knoro (SImonns) n Bctynmn B cuwry 16 ¢des-
para 2005 ropa.

B pesynbraTe mpoBefjeHHOrO aHanu3a ObUIO YCTAaHOBIEHO
[4], 9To KoHLenuMA KNOTCKOTO MPOTOKO/IA He SAB/IAETCS Hayd-
HO 000CHOBaHHOIL. boree Toro, moTemnIenne KIMMaTa BbITOJHO
Poccun, 60pOThCst IPOTUB HETO — 3HAYUT OOPOTHCS MPOTUB Ha-
I[MOHAJIbHBIX MHTepecoB Poccum.

bbI1o yCcTaHOB/IEHO, YTO BBLINO/IHEHME VIV HEBBIIOTHE-
H1te KoTcKoro mpoToKosa He OKa)KeT pealbHOrO BO3[ECTBIUA
Ha IpOIlecC MOTeIVIeHNs KanuMaTa. Takum o6pasoM, e pas-
paborkn KMOTCKOro mpoToko/ma He CTONMBKO 3SKOMIOTMYECKIUe,
CKOJIBKO 9KOHOMMYecKue 1 nonmurudeckre. OCHOBHAA 1ielb CO-
CTOUT B TIONMy4eHMM CTpaHaMy EBPOIENICKOro col3a IpaBoOBOrO
MHCTPYMEHTA [/ JAaBJICHNs HA COIEPHMKOB, IIPeXZe BCEro Ha
CIIIA n crpans BPUIKC.

Jleno B TOM, 4TO 9KoOjOrMyeckue TpeboBanusa B EBpomneii-
ckoM corse Oonee xectkne, yeM B CIIIA u Poccnn, a moromy
U3JEepP>KKY IIPOM3BOAICTBA TOBAPOB 1 yCIyT Bhille. IloaToMy eB-
poreiinaM X04eTcsl 3aCTaBUTh COIIEPHMKOB IIOBBICUTD PACXOJbI
Ha 9KOJIOTHIO, A IOTOMY U M3Jep>KKI IIPOU3BOACTBA, UYTO HEN3-
0e>XHO IMPUBOAUT K MOHVDKEHUIO KOHKYPEHTOCIIOCOOHOCTH MX
TOBAPOB M, COOTBETCTBEHHO, OTHOCKUTEIbHOMY IOBBIIICHNIO
KOHKypeHTOCHOCO6HOCTI/I €BPOIIEICKON IIPOJYKLMMN.

IInan He Bmomue ypanca — CIHA mopmmcamum KuoTckuit
IpOTOKOT B HOsIOpe 1998 T, HO B 2001 rofy OTKa3aauch OT pa-
tudukanun. PassuBarommmecs ctpaHsl, a Takxke Kurait u Mupus
00513aTeIbCTB Ha ce0s1 He Opan.

[ns BBemenus B fevictBre Knorckoro mporokona Heo6xo-
OVIMO €ro IOJINCAHNEe CTPAaHAMH, Ha JOMTI0 KOTOPDIX IPUXOANT-
¢ He MeHee 55% 3a(pMKCHPOBAHHBIX B IIPOTOKOJIE BHIOPOCOB.
ITocne orkaza CIIA or parudukanuy BBeleHMe IPOTOKONIA B
mevictBue 3aBruceno oT nosuuym Poccun. Ecmn Poccus parngu-
LUpPYyeT IIPOTOKOJI, TO OH BCTYIIAET B fielicTBre. [lapnenne Espo-
HEICKOTO COI03a, HACTAMBAIOIIETO Ha paTU(UKALNIN, TOXOLUIO
IO IpaHN MAHTaXa. [I/11 3TOT0 MCII0/Ib30BA/IICh SKOIOTMYeCKIe
coobpakeHus. JJoCTaTOYHO BCIIOMHUTD O 3aIIpeTe IOIETOB POC-
CUIICKMX CaMO/IeTOB B EBpoIry us-3a sKoObl HEOIYCTUMO CUJIb-
HOro mryma paboTamouyx asurareneil. B pesynsrare Poccns pa-
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tuduuyposata Knorcknit mpoTokon B
Hos16pe 2004 ropxa.

OTO pelleHre HaHeCTIO yiep6
HAllVIOHA/IbHBIM ~ MHTepecaM Poccum.
Brnpouem, 1o Haueil oleHKe, IpOILIES-
mye TOAbl IIOKa3aau, 4YTO IIPOTOKOJ
«yMep eCTeCTBEHHOI CMepTbio». Tak,
B Jekabpe 2015 roma ObUIO MPUHSITO
ITapmwxkckoe cornamenyne Mo KaMMary,
KOTOpOe IpUIIO Ha cMeHy Kmotcko-
My HOpOTOKomy. BaxHo xoHcraTtmpo-
BaTb, YTO 9KOIOTMYECKIE COOOpAKEHIST
OBUIM TIPUKPBITUEM IS TTOTIUTUYECKUX
7 SKOHOMMYECKUX IIeJIeli.

Jlna ycrmemHoro mpoBefieHus pa-
60T B 06/1aCTU 3KOJMIOTMM HEOOXOonuMa
paspaboTka U IpUMEHEHNEe COOTBeT-
CTBYIOILIETO HAYYHOTO WHCTPYMEHTa-
pus. Ero BaXHBIMU COCTaBHBIMU YaCTs-
MU ABJIAIOTCA MaTeMaTUdecKyie MOfIes,
CTATUCTUYECKNe METOJbI, SKCIEePTHbIE
TEXHOJIOTUIL.

KoHcTrarupyem, 94TO OCTyIIEH I
UCIIONIb30BAHNUA OOIIVPHBI HAyYHBIN
3agesn. B HacTosIel paboTe HEBO3MOX-
HO JIaTh €r0 pasBepHYTHIl aHamu3. OT-
MEeTIM TO/IbKO, YTO I B HACTOsAILIee Bpe-
M OOJIBIIYIO LIEHHOCTD IIPEICTABIAIT,
HalpyMep, MaTeMaTH4ecKyue MOJIeNn
AMHAMUKY TIONy/IALuI, paspaboTaH-
Hele B XX Beke akagemukom AH CCCP
A.H. KonmoroposeM [5, 6].

He mpITasgch paccMOTpeThb MHO-
rooOpasHble NPUMEHEHUS B 9KOTOIUNU
CTAaTUCTUYECKNX METOJOB U 9SKCIepT-
HBIX TEXHOJIOTMIl, OOCYAUM Te U3 HUX,
KOTOPBIMU 3aHMMAJICSI aBTOP HACTOA-
1eit paboThI.

Haunem ¢ o6Cy>XmeHNS Hay4HBIX
Pe3y/IbTaToOB, HMOMTYyYeHHBIX B XOfie pa-
60T (c HamMM y4yacTueM) MO HAy4HO-
TEXHIYECKOMY O0€CIIeYeHNI0 YHUYTO-
JKEHIA XMMWIYEeCKOro opyxus. B aroit
obmactu  pa3paboTaHbl  pasTUIHbIE
TexHonormu. Hano mx ymopsapodumrs
1O IPeIoYTUTENbHOCT. A aToro
€CTeCTBEHHO MCIIO/Ib30BAaTh KOJIEK-
TUBHOE MHEHNE KOMVCCUM SKCIEePTOB.
[ToguepkHeM, YTO 3afada YIOPALOYN-
BaHIA 00BEKTOB SKCIIEPTHU3BI BOZHMKA-
eT B caMBbIX pasHbIX obOmactsax. CBopka
Pas/INYHBIX IOIXOJ0B K PEILIeHNIO 3TO
3a/jauy pecTaBaeHa HaMu [7] Ha mpu-
Mepe OIpefielleHNs] IPUOPUTETHOCTI
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peammsanuy HVMOKP Ha npepnpuaTu-
AX PaKeTHO-KOCMMYECKON OTPACTIN.

Jlns pemieHnA 3afaun ynopsgode-
HUSI TEXHOIOT UM (yHI/I‘ITO)KeHI/If{ XVIMI-
9eCKOT0 OPY>Kus) ObUI B3AT KpeAnT Ha 1
MIWUIMOH JIOJUIAPOB U HAIIPaBJIEH aMe-
pUKaHCKOI pupMe /11 paspaboTKu Me-
TOJMKU pellleHus 3Toil 3apauu. [lpen-
CTaB/IeHHasi METOfMKa Obl/Ta OCHOBaHA
Ha BblIfeleHNM (PAKTOPOB, KOTOpbIE
HeoOxoauMo (110 MHEHHUI0 pa3padoT-
‘II/IKOB) y‘-I]/ITbIBaTb npn yHOpH]I[O‘IeHI/II/I,
OLleHMBaHUM (9KCIEpTaMy) BECOBBIX
K03 PULUNMEHTOB ¥ HOCTPOEHUU JIU-
HEJTHOTO MHTETPaZbHOIO II0Ka3aTess,
110 KOTOPOMY U TIPEM/Iarasoch CTPOUTh
JICKOMOE yIopsijoueHue. B ordyere ame-
PUKAHCKOI (UPMBI OBUIM IIPUBeEeHbI
9KCIIepTHBIE OLIEHKM, Ha OCHOBE KOTO-
PBIX PAacCYMTBHIBAINCH Beca. Mbl 6bUM
MOpPaKeHbl PasbpOCOM ITUX OL[EHOK.
Opnomy 1 ToMy e (aKTOPY OfUH M3
3KcIepToB faBan Bec 0.1, a gpyroi — Bec
0.7 (cymMa Bcex BeCOB paBHAMACH 1).
BbIn0 fCHO, 4YTO MOCTPOEHHBIN HA OC-
HOBE HO]IO6HbIX 9KCIIEPTHBIX OL€HOK
I/IHTeI‘pa}IbeII/UI II0Ka3aTe/ib HE pelIaeT
IIOCTAB/ICHHON 3ajlauy, IIOCKOIbKY He
ABIACTCA YCTOﬂqMBbIM II0 OTHOLIICHUIO
K ,T.[OHYCTI/IMbIM OTKJIOHEHUAM MCXO[-
HbIX 3J9KCHEPTHDBIX MJaHHBIX (3/‘.{er MbI
OIMpaeMcsi Ha TEOPUIO YCTONYMBOCTH
OpraHM3aLMOHHO-9KOHOMUYECKIX Me-
TOMOB U Mojereii [8, 9]).

B oTBeT Ha Ppracko aMepUKaHCKOI
¢upMBl IPUIIIOCH Pa3paboTaTh CBOI
HIOZIXOf /s pellleH st 06CyX/jaeMoit 3a-
maum [10] (3mech u mamee maeM CCBUIKM
Ha Hally IMyOMMKaLuy MOCTeIHNUX JIET).
OH ocHOBaH Ha MOTYYEHNUM OT SKCIIEP-
TOB HEIOCPEICTBEHHO YIOPSOYeHMIT
00BEKTOB 9KCIIEPTU3bl (CMHOHUM -
K/IaCTEPU30BAHHBIX PAHXXMPOBOK), a
He OIleHOK (akTopoB. Takum 06paszom,
OTBETbI IKCIEPTOB M3MEPEHbI B IIO-
pAnKoBol mKane. Kak ycraHoBneHO B
TEOpUM M3MEPEeHUIl, I yCpeNHEeHUA
NOOOHBIX MAHHBIX HEOOXOHVIMO VC-
II0/Ib30BAaTh MeI[I/IaHY PaHTOB OTBETOB
9KCIIEPTOB II0 IIOBOAY OIpefe/IeHHO-
ro 0o0beKTa IKCIepTU3sl (a He CpefHee
apudmeTyeckoe).

OpnHako 3aKa34yMKy MCCIe[OBaHMs
Obl/Ia MOHATHA MPOLIEAYypa YIOpsfode-
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HYIS1 00'bEKTOB 9KCIIEPTU3HI (T.€. IOTY4eHUsI UTOTOBOTO MHEHIIS
KOMICCUY 3KCIIEPTOB) Ha OCHOBE CPeJHNX apupMeTHIecKnx
BBICTABJICHHBIX 9KCIIEPTaMI PAHIOB, B OT/IMYME OT HE3HAKOMO-
TO eMy YHOPsA/OYeHNA Ha OCHOBE Me[VIaH PaHTOB. MBI IPUHAIN
pellleHNe pacCUUTHIBATD [IBA YIOPAMOYEHNA 00BEKTOB SKCIep-
TU3bI — [0 CPeJHUM apr(MeTUIeCKUM PAHTOB U 110 MeJuaHaM
panros. OIBIT IOKA3aJI, YTO TaKue yIopsAmKodeHns (paHXIUpOB-
KI CO CBSI3SIMM) MMEIOT MHOTO OOIIero, HO €CTb U Pas3andus.
[TosToMy MBI pa3paboTany NMPOLEAYpPY COITTACOBAHNA PaHXU-
poBOK (Ha ocHOBe Teopun rpa¢os). Takum obpasom, ynamoch
paspaboTarh ajfleKBaTHbIE IIPOLEAYPHI YIOPJOUEHU 0ObEKTOB
9KCIIepTH3bl, OCHOBAHHbIE HA HAYYHBIX Pe3y/IbTaTaX CTATUCTUKI
HEUVC/IOBBIX IAHHBIX ¥ YYUTHIBAIOIIVE TPAAUIIUY IIPUK/IATHBIX
obmacrert.

Eme ogmH croco6 ycpegHeHMsi MHEHNUIT 9KCIIEPTOB, BbIpa-
JKEHHBIX B BUJIe YIIOPAZOYeHNIT (PAaHXMPOBOK CO CBA3AMMI), —
3TO pacueT MenuaHbl Kemenn. 10T MeTon OBUI MpeNIOKeH B
cepenuae XX BeKka aMepUKAHCKUM MaTeMaTHMKOM BEHI€PCKOTO
npoucxoxpennsa [Ix. Kemenn. Megnana Kemenn - 3To 10 yIo-
pApnodeHne (WM ynopsAmoOYeHNs), Jyid KOTOPOTO MUHMMAIbHA
CyMMa TaK Ha3bIBaeMBIX pacCTOsSHUI KeMmeHn oT Hero 1o oTBe-
TOB 9KCIIepTOB. MIHMMM3a1MA IPOBOAMTCS 10 MHOXKECTBY BCEX
PAH>KMPOBOK CO CBS3SIMM. AJITOPUTMBI J/Isl pellieHNs] 9TON Ma-
TeMaTUYeCKON 3a/iaul JOBOIBHO CNIOXKHBL. C TOYKM 3PEHMUs TeO-
PUM 9KCIEPTHBIX OLEHOK OINpaBfiaHa peKOMEHJALUs O MpyUMe-
HeHVJ BBEJEHHOI HaMU TaK Ha3bIBaeMoil MOOU(UIIVIPOBAHHO
Menuanbl KeMeHM, OTIMYAIOIIENiCs OT KIacCHMYeCKO MeaHbl
TEM, YTO MUHUMM3ALMA HPOBOAMUTCHA TONBKO IO MHOXECTBY
OTBETOB 9KCIIEPTOB (a He 10 MHOXKECTBY BCEX PAH)KMPOBOK CO
cBsi3simu). VicnonpsoBanue MopuduuypoBanHoi Menuansl Ke-
MeHM HO3BOJISIET PEe3KO COKPaTUTh 00beM BBIYMCIIEHMIT, OHA
MO>XKeT OBITh MCIIO/Ib30BaHA JaXke IpU pydHOM cuete. [loatomy
[0/Ie3Ha peKOMEeHaIusA 00 MCIO0/Ib30BaHNN MOAU(UIPOBaH-
HoIt Meuanbl Kemenn BMecTo 06prqHOI Menyansl Kemenu mpu
IPaKTUYeCKUX paboTax.

YcpenHeHne 06beKTOB HEUNCIOBON MIPUPOADI C ITOMOIIBIO
menvanbl KemeHu 6b110 060011eHO TPy BBE[IEHNY CPENHUX Be-
JIVYUH B IPOU3BONBHBIX IPOCTPAHCTBAX HEUMCIOBBIX JaHHBIX.
JanbHeilllee pasBUTHE UCCIENOBAHUI MO3BOMWIO IMOCTPOUTDH
CTATMCTVKY HEYNCIOBBIX JAHHBIX KaK PasBUTOE HAIlpaBJIeHNe
MaTeMaTU4YeCKOMl CTaTUCTMKY, B YaCTHOCTH, JJOKa3aTb 3aKOHBI
OONBIINX YMCeT B MPOCTPAHCTBAX IMPOU3BONBHON HPUPOJBI
U pa3pabOTaTb OCHOBHBIE Pa3fe/bl CTATUCTUYECKNX METO[OB
aHa/nM3a He4yMcIoBbIX HaHHBIX [11]. KoHcrartupyem 6ombiioe
3HaueHUe MefMaHbl KeMeHM [/Is1 CTAHOBJIEHMsI COBpPEMEHHOI
IPUKIAJHON CTATUCTUKM KaK OTHOTO U3 MHTEIEKTYaTbHBIX
VMHCTPYMEHTOB 9KOIOT WA

ManpHevime Hay paboThl B 0OACTY 9KOTIOTMY OBUIN T10-
CBSILLIEHBI PARY IPOO/IEM YIIPaB/IeHNS 9KOJIOTMYECKON 6e30IacHo-
CTBIO — 9KOJIOTMYECKOMY CTPAXOBAHMIO, TEXHOIOTMAM 9KOJIOTIYe-
CKMX 9KCIIEPTH3, IPUMEHEHNIO CTaTUCTIYIECKMX METONOB IIPU 9KO-
JIOTYeCKOM MOHUTOPYIHTE.

@enepanpHbii  3akoH oT  10.01.2002 Ne7-®3  (pem. ot
08.08.2024) «O6 oxpaHe OKpY>Kalollleil Cpefbl» COTEPXKUT CTAThIO
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18, MOCBAIIEHHYIO 9KONIOIMYeCKOMY cTpaxoBanuio. [llnpoko npu-
Mmenstetcss Pepepanbhblii 3aKoH 0T 23.11.1995 Ne174-03 «O6 sko-
JIOTMYECKOl 3KCIepTu3e» (pefakums 3aKoHa, AeficTBymomas ¢ 1
Mmaprta 2025 ropa, [ocTymHa Ha caitte tk-servis.ru). OgHaxo B 3THX
U IPYTYX HOPMATVBHBIX JOKYMEHTaX He Ha3BaHbl KOHKPETHBIE Me-
TOABI cOOpa 1 aHA M3 SKCTIEPTHBIX JAHHBIX. PekoMeHTyeM mprme-
HATb 9KCIIEPTHBIE TEXHO/IOTIY, PACCMOTPEHHBIE B Hanbonee UuTH-
pyeMoM B Halleli cTpaHe yaeOHuKe [10], y>ke yIIOMAHYTOM BBIIIE B
CB#I3Y C PabOTaMU II0 YHUYTOXKEHIIO XUMIYECKOTO OPYXKIA.

PasBuTne craTMcTM4eCKNX METOMIOB B Hallell cTpaHe B XX
u XXI Bekax obcyxaercs B yactu I MoHorpaduu [14]. Itu me-
TOMBI TOJIE3HBI B 9koiorumu. B wactHocTH, yacTh Il aTOIT MOHO-
rpa¢um MOCBslleHA MpoOreMaM yIpaBIeHNs SKOTOTMYeCcKOi
0e30MacHOCTbI0. PacCMOTpeHbI 9KOMOTMYeCcKye PUCKU U 9KOTIO-
rudeckasi 6e30IacHOCTD MOI3eMHBIX 0€3000/I04HbIX pe3epBya-
POB B MHOTOJIETHEMEP3JIBIX IPYHTAX, MCIIONb3YeMbIX /I 3aXO0-
POHEHNSA OTXOf0B OypeHIIA.

[1A TIaHMpOBaHMA U aHA/MM3a JAHHBIX 9KOTOTMYECKOTO
MOHUTOPVHTA TOJIE3HBl METOABI CTATMCTUYECKOTO KOHTPOJIA
COBOKYITHOCTeI 1 mporeccoB [15]. OHm — Te Xe, 9TO U IJIS1 KOH-
TPOJIA Ka4ecTBa MPORYKIVM 1 ayauTa. OmmieM IOCTaHOBKY 3a-
a4 B 0OI[UX TepMIHAX.

ITycTh B3ATa COBOKYIHOCTDH IPOO (BO3/yXa, BOABI MM C
noBepxHOCTY). HekoTopble mpoObI COOTBETCTBYIOT HOPMATH-
BaM (IIpy KOHTpOJIe Ka4eCTBa IMPORYKIUY Pedb UJeT O TOTHbBIX
U3Ie/INAX VWIN JeTaNAX), HEKOTOpble — HeT (B TepMUHAX KOH-
TPOJIsI KauecTBa M3JeNe VI JIeTanb sIBIAETCS JedeKTHBIMU).
COOTBETCTBYET /I B IIe/IOM 9KOJIOIMYecKas 00CTaHOBKA Tpeho-
BaHMAM (T.e. ZOJIS P06 C HAPYUIEHUAMM He IIPEBOCXOAUT 3a-
IaHHOe HOpMAaTMBHOe 3HavyeHue)? [l oTBeTa Ha 3TOT BOIPOC
paspaboTaHbl METOAbI CTATUCTUYECKOTO KOHTPOJISA COBOKYITHO-
creit. KOHTpO/Ib IIpoleccoB Halle/leH Ha OOHApY>KeHMe Pe3KOro
WIN TIOCTETIIEHHOTO M3MEeHEHMSI XapaKTepPUCTUK HaOIofaeMoro
nporecca. [IpyuMeHnTeNbHO K M3TOTOBIEHNIO IIPOAYKIUY TOBO-
PAT O CTATUCTUYIECKOM PETryINPOBAHUY TEXHOTOTMYECKOTO IPO-
necca 1 0OOHapy>KeHIM Pa3yIagKIL.

B 3ax/roueHne — HECKOIBKO C/IOB 00 yIIpaB/IeHNN HAyKOl 1
obecredyeHn HayYHO-TEXHOTOINYIECKOTO CyBEepeHNUTETa, He0O-
XOAMMOro sl 0OecriedeHysi B MUPOBOM MaciuTabe TeXHOIOTU-
yeckoro nupepcTBa Poccym n gpyrux crpan BPUKC.

B coBpemeHHYI0 310Xy IepeMeH KOHIIETIVA ITI00a3alyn —
MOIITHOE UJIeITHOE 0Py KIie AHITIOCAKCOB, ITO3BOJIAIOLIee HIBE/IIPO-
BaTh OTCTaBaHIe B 9KOHOMIKe. Kak c/ieicTBIe, OT ITpe)KHero IoHN-
MaHus rmobam3am HeoOXoauMo 0TKas3aTbest. C mpucKopOuem
HaJI0 KOHCTAaTMPOBATh, YTO Vs [TT00a/IN3aLMY ITO-TIPEeKHEMY roc-
HOACTBYeT B MAaCCOBOM CO3HAHMI MICCIefoBaTeneil. bonbImHCTBO
V3 HUX HE COMHEBAETCA B CYLECTBOBAHMM €IMHOI MMUPOBOI Ha-
yku. Hanbonmpimit Bpes; HAHOCUT IIPYCBOEHME MHTE/IEKTYaIbHOM
COOCTBEHHOCT) Ha 3HAUVIMble HayYHO-TEXHUYECKIE TOCTIDKEHMA.
/I3BecTHO, 4TO MOOMIBHBI TenedoH 1 VIHTepHeT ObIM BIlepBbIe
pa3paboTaHbI 1 BHEIPEHBI B HAILIEH CTPAHe.
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[TpuopuTeTHOI JO/DKHA OBITH OTe-
4eCTBEHHAA HAyKa, a He «MupoBasd». [1o
HaleMy MHEHNIO, OCHOBHbIE Hay4HbIE
pe3y/IbTaThl C/lefiyeT BHAYasIe yOImKo-
BaTh B POCCUIICKMX M3JAHMUAX. AHIJO-
CaKCbhl AKTUBHO BHEAPSIOT TPpeOOBaHNs
K HY6JII/IKaI_U/[HM, KOTOpPbI€ HAHOCAT 3HA-
YUTEIbHBIN BPeJ, PasBUTUIO HAYKM KaK
nHpOpMaIMOHHOTO mporecca. Hampn-
Mep, OTpUILIaTe/IbHOEe OTHOLIEHNE K Ca-
MOLUTMPOBAHNIO, YTO JINIIAET YUTATE-
JIS1 BOKHOV MH(POPMALIUN U 3aTPYAHSAET
IIepeHOC 3HAHWIT 13 OHOI Hay4HOIT 00-
nactu B ipyrylo. Vi Tpe6oBanue 06s-
3aTE/IbHOTO CJIETIOTO PeLleH3MPOBaHMs,
9TO 3aMETHO 3aMeJyIfeT MyOIMKaIiio
HOBBIX Pe3y/IbTaTOB.

bonpioe 3HayeHme mMMeeT cCyle-
CTBOBaHNe MH(OPMALMOHHOTO bapbe-
Ppa, BBI3BAaHHOT'O OIrpaHNYE€HHbIMI BO3-
MO>XKHOCTSIMU 4€/IOBEYECKOTO MO3Ta B
obmactu o6pabortku nudopmannnu. Ha-
YUHBIII PabOTHMK 32 CBOIO >KM3Hb MO-
JKET M3Yy4YNTDhb ANIIb HECKOJIbKO TbICAY
cTaTell I KHUT U3 MUIIIVOHOB HY6HI/I-
KaIuii B ero Hay4Hou o6mactu. Vindop-
MAalLVIOHHBII 6apbep CTal MPeIsATCTBI-
€M VIS 3KCIIEPTHBIX METOJOB OLIEHKNI
PE3Y/IbTAaTUBHOCTU HaY‘iHOI?I OEeATENb-
HocT. Haykomerpudeckme MeTOMbI
JIal0T BO3MOXKHOCTb OILIEHUTb BKJIA[]
Y4Y€HDIX I MCCIIENOBATE/IbCKUX I'PYIIII 11O
raMbyprckomy cuery. IIpotus ucrosns-
30BaHMA HAYKOMETPUM BO3PAXKAIOT,
IpeXJie BCEro, Te AeATeNN HayKu, I
KOTOPbIX BbICOKAA OLI€EHKA OKPY>KE€HU
U PYKOBOJICTBA IIPOTUBOPEYNUT OTHO-
CUTEIPHO MaJIbIM HAaYKOMETPUYIECKUM
rokasare/siM. YToObI IOMy4InTb 00beK-
TUBHYIO OLI€HKY P€3y/1bTaTVIBHOCTI Ha-
Y4HOI JeATebHOCTY B Hallleil CTpaHe,
B TOM YNC/Ie B 9KOJIOTYM, HEOOXOAUMO
NPpUMEHATb OTE€YECTBEHHDbIE HAayKOME-
Tpudeckue cucrembl. OCHOBHas Cpenyu
Takux cuctem — PVIHII.

ITo MHeHMIO aBTOpa, pa3paboTKa
IIMPOKOe BHEApPEHMEe MaTeMaTUYeCKIX,
CTaTUCTUYECKMX UM MHCTPYMEHTa/lb-
HbBIX METOMOB 3KOJIOTUU — HEOOXOIMMOe
YCTIOBME YCIEIIHOTO PasBUTUSA CTPaH
BPUKC.
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The economic model that is currently widely used is the extended reproduction model. It can only continue until the
world economy approaches objectively existing limits in its growth. It follows that in the future, the modern economic model
must be changed, and precisely for environmental reasons. For successful work in the field of ecology, it is necessary to
develop and apply appropriate scientific tools. Its important components are mathematical models, statistical methods, and
expert technologies. The article provides examples of work on a number of environmental safety management issues, such as
scientific and technical support for the destruction of chemical weapons, environmental insurance, environmental expertise
technologies, and the use of statistical methods in environmental monitoring. When developing the environmental aspects of
development and cooperation, it is very important for the BRICS countries to overcome their reverence for outdated concepts
of Western science. Thus, it has been established that the concept of the Kyoto Protocol is not scientifically sound. According
to the author, the development and widespread implementation of mathematical, statistical and expert methods of ecology
is a necessary condition for the successful development of the BRICS countries.
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dyHgaMeHTaIbHBIE ICCIETOBAHNA U Pa3pad0TKa KII0YeBbIX
MaTepMuaaIoB B HOBBIX BBICOKO3 (] PEeKTUBHBIX IIeTOYHBIX
MeMOpaHHBIX TOIUTMBHBIX 371eMeHTaX

A.B. bynanosa, PB. lllagueynun, | B.A. BozbaHoscmﬂL K.JO. Buroepados,
B.H. Anopees, E.O. Toxpanosa, O.B. Kopuazun, C.B. Bocmpukos

lccnenoBaHns B paMKax MeXAyHapOAHOro cOoTpyaHudecTtBa ctpaH BPUKC npoBoAunuch y4eHbIMU
Camapckoro HauMoHanbHOro uccregosarenibCkoro yHusepcuteta um. C.I1. Koponesa, NHCTUTYTa Ghn3nyeckoi
XUMIUKM 1 3nekTpoxumum um. A.H. ®pymkuna PAH (Poccns), MeKnHCKOro yHMBepcuTeTa XMNYecKoi TeXHOMornu
Kutas, MexayHapogHoro CoBpemeHHOro ViccnenoBatenbCKUin LgHTpa No NMOPOLUKOBON MEeTasilyprum 1 HOBbIM
marepuanam Mugun.

B cratbe npuBefeHbl OCHOBHblE Pe3yrbTaTbl MCC/ELOBaHMA POCCMIACKOr0 KOMMEKTMBAa Mo pa3paboTke
KaTannm3aTtopoB C MUHMMASTbHbIM COIEPXKaHMEM MNATUHbI, @ TAKXXe HEMMATUHOBbLIX KaTanna3aTopos Ans LWenoyHbIX
TOMNNBHLIX 3nemMeHToB (TJ) B peakumn BoccTaHoBneHns kucnopoga (PBK) w okucneHus sogopopa (POB). B
Ka4eCTBe HOCWTeSIel MCNoNb30BaM YriepoaHble MaTepuabl, U3y4ani BIMsSHUe NPUPOLb! YriepoHbIX HOCUTENe,
[ONaHTOB N MOAMMNKATOPOB (MyaTuHa, MONWOAEH, cepebpo, Nannagunii, xXeneso, HUKeNb, KoGansT U ap.) Ha
KaTalMTN4eCKI1e XapakTepucTKK nosty4eHHbIx matepuanos 8 PBK n POB.

McnbiTaHns CUHTE3UPOBAHHLIX KaTaM3aTopoB B ANEKTPOXMMMUYECKON A4eKe nokKasanu, 4To Karanmaatop
Ha OCHOBE Me30MopucToro yrnepoga, moaudmumposaHHoro 7% nannagus (CMK-3_Pd) conoctasum no
(P EKTMBHOCTM C KOMMEPYECKMM MNAaTUHOBLIM KaTanu3atopom, cogepxawum 40% Pt n obnagaeT BbICOKOI
KOPPO3NOHHOIA YCTOR4YMBOCTLIO.

KntoyeBble CNOBa: LUEN0YHbIE TOMNUBHbIE 3MIEMEHTbI, KaTanu3atop 3NeKTPOXMMUYECKOr0 BOCCTAHOBIIEHMS
KUCNOpOoJa, Katannsatop 3/1eKTPOXUMUYECKOro OKMCIIEHNS BOLOPOLA, YINepOfHbIe HAHOTPYOKM, MEe30NOpUCTbIN

yrnepog.

Paboma svinonnena npu gpurarcosoit noodepacrke PODU (npoexm 19-53-80033 BPUKC m).

BBepnenue CTBIX, 9KOHOMIYECKY 3P PEKTUBHBIX U CTaOWIbHBIX CHCTEM IIPeod-
Pa3oBaHVsI M XPaHEHMsI SHEPTUM, YTO OOYCTIOB/IEHO HEOOXOVIMO-

B Hacrosimiee Bpemsi HaOMOJAeTCsl  CTBIO CHYDKEHVI 3aBUCUMMOCTY OT VICKOIIAEMBIX BIIOB TOIUIMBA U
VIHTEHCUBHDII TIOMCK SKOJIOTMYECKV UM-  MMHMMIBALVY HETaTVBHOTO BO3IENCTBIS Ha OKPY>KAIOLIYIO CPETY.

BbYJIAHOBA LUA®UTYNINH bOrJAHOBCKAS
Aupxena BnagumupoBHa Poman BnagumupoBuy Bepa AnekcaHapoBHa
npoceccop, A.X.H., HAOLEHT, K-X.H., A.XH.
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B 5TOM KOHTeKCTe MeMOpaHHBIE TOIUIVBHbIE 3/IEMEHTbI ITPYB/ICKAIOT
3HAUNTE/IbHOE BHUMAHNE KaK IIePCIeKTUBHBIE ICTOYHVKY SHEPIUN
[1, 2]. OgHUM U3 OCHOBHBIX MPEIATCTBUI IS UX IIMPOKOTO BHE-
IpeHNs B IPOMBIIIIEHHOCTb U1 B IOBCENHEBHYIO XKI3HD SABJIACTCS
BBICOKasA CTOMMOCTD IUIATMHOBBIX KaTanmsaTopoB peakuuii POB n
PBK [3-6]; moaTomy paspaboTka BbICOKOI((EKTUBHBIX 3TEKTPO-
KaTINTUYECKIX CUCTEM, COIMOCTABVMBIX WM IPEBOCXOMAINX TI0
aKTMBHOCTH IUIATVHOBBIE, A TAKOKe 00/IaJAIOIIVIX YTy YIIeHHbIMI Xa-
PaKTepUCTIKAMY CTAOVIBHOCTH U JOTITOBEYHOCTH, SIBJIAIOTCS aKTy-
aJIbHBIMIL B paMKax 3TOro HaIlpaB/ieHMs UCCIERYIOTCA Pas/IyHble
HOIXOfbI, BK/IIOYasi CMHTe3 OMHAPHBIX Karamms3atopos Pt-Me (rme
Me - gpyroit MeTamn) [7, 8], 3aMeHy IUIATVHBI APYTUMI MeTaUTaMI
[9-14], nx crrraBamu [16-18]. HecMoTpst Ha HOCTUTHYTBIE YCIIEXL,
paspaboTaHHBIe KaTaM3aTOPbl 3a4acTYI0 AEMOHCTPUPYIOT MeHb-
IIIYI0 aKTVBHOCTD IO CPABHEHNIO C IVIATVHOBBIMI QHAJIOTaMII,  TaK-
JKe TIOfIBEP>KeHBI KOPPO3NI U OKVICTIEHVIO B YC/IOBIAX 9KCIUTyaTAINI
SNMEKTPOXUMUYECKIUX YCTPOIACTB.

[TepcrieKTVBHBIM HAIpaBJIeHNEM SBJIAETCS JCIONb30Ba-
HIIe YITIEPOJHBIX MAaTepMaIoB B KauecTBe HOCHUTeIel KaTam3a-
TOPOB, 6/1arofapsi NX BBHICOKOIL STIEKTPOIPOBOAHOCTH, OOJIBIIION
IUIOLA/IVl TIOBEPXHOCTH, XMUMUYECKO 1 TEPMUYECKOI CTAaONIIb-
HOCTH. PasHOOOpasue yrimepogHbIX MaTepuanoB, BK/IIOYAsl TeX-
HIdeckuit yraepon [19, 20], yrnepogusie HanoTpyOKH (21, 22],
okcup rpadeHa (ZONMPOBaHHBI a30TOM [23] MM BOCCTaHOB-
JIeHHBI [24]), yIbTpagnuciepcHble aMassl [25] 1 ynopsjodeH-
Hble Me30IIOPNCThIEe yITIepofiHble MaTepuansl (YMYM) [26, 27],
I03BOJISIET IOA00PaTh ONTYMA/IbHBIN HOCUTEIb, 00eCIIedBalo-
U1 BBICOKYIO AVICHIEPCHOCTb aKTUBHBIX IIEHTPOB KaTajIM3aTo-
pa. YMYM, B 4acTHOCTH, IPEACTAB/IAIOT MHTepec Omaromaps
CBOEIT BBICOKOJ Y/€/IbHOI IUIOLIAiM MOBEPXHOCTH, OOIBIIOMY
006beMy HOP, BHICOKOIL 9IeKTPOIIPOBOJHOCTH, XMUMUIECKOIL CTa-
OMIBHOCTU M OTHOCUTETBHO HU3KOI CTOMMOCTI. YIIOPSOY€EH-
Hble CTPYKTYphI, Takme Kak CMK-1 (ky6uueckasa) m CMK-3
(rekcaronanpHas), 06ecreYnBaOT B3aMMOCBI3aHHbIe KaHaJbl,
crioco6cTByomue Anddy3nn KucIopoaa 1 IepeHoCy peareHToB
K aKTMBHBIM y4YacTKaM Karanmsartopa [28, 29]. Mogudnxauns
YITIEPOIHBIX HOCKUTENIENl IIyTeM HOIMPOBAHUA TeTepOaTOMaMU
(asoToM, cepoit) U3MeHAET VX INMeKTPOHHbIE U (U3MKO-XUMI-
JecKye CBOJICTBA, IIOBBIIIASA 9TeKTPOHHYIO IJIOTHOCTD, YTO CIIO-
coOcTByeT afcopOum Kucnopopa u ocmabnenuto cssazu O-O
[30-32]. Kpome ToOro, mepcneKTMBHBIM IIOJXOLOM SIBJISIETCS
UCIIONb30BaHNe VIOHHBIX JXMIKOCTEN B KadeCTBe IPeKypCOpoOB,
YTO MO3BOJIAET BIMATD Ha CTPYKTYPY aKTMBHBIX IIEHTPOB I TeK-
CTYpPHBIE XapaKTePUCTNKM KaTaan3aTopos [33, 34].

CuHTe3 KaTann3aTopoB ¥ METOABI MX MCCTIeJOBaHNA

Cunmes Kamanu3amopos Ha OCHO8E Me30NOPUCIbLX Yerie-
podos CMK-1 u CMK-3

CuHTe3 Me3OIIOPUCTBIX YITIEPOSHBIX MaTepuasioB OCy-
IIECTBIIS/ICSI METONOM IIabJIOHOB. Me3omopucThle CUMMKATHI,
CUHTe3MpOBaHHbIe IpeficTaBleHHbIMU MeTofamu: MCM-48 [7]
n SBA-15 [6], cOOTBETCTBEHHO, MCIIOTH30BANMNCh B KadyecTBe
ma6moHoB 1A nonydenna CMK-1 n CMK-3. [Ina nonyyeHus
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Me3OIIOPUCTBIX YIJIell CHHTe3MpPOBaH-
Hble 00pa3LIbl CYIMKATHBIX MaTePUaIoB
IBaK/bl IIPONUTBIBAINCH BOGHBIM pac-
TBOPOM Caxapo3bl, COIEP)KALIMM Cep-
HYIO KIC/IOTY, aHAQ/JIOTMYHO IIpoLefype,
ommcanHoi B [3]. Kap6ounsaumst 6si1a
3aBeplleHa MMPOINM3OM IIpM Harpe-
BaHun 1o 600°C B atmocdepe asora.
ITonmy4eHHBIN YITIEpOMHO-CUIMKATHBIN
KOMITO3UT OBUT 00paboTaH pacTBOPOM
HF npn temneparype 50°C B TedeHne
3 4wacoB A yHaleHUsA CUIMKATHOTO
mabnoHa. 3areM MaTtepuan OT(UIb-
TPOBaJIU, IPOMBUIM 3TAHOIOM ¥ BBICY-
mvm npu 120°C. IlomydeHHble yTite-
POZiHbIe MaTepuabl ObII 0003HAYEHBI
C JCIIO/Ib3OBAHMEM MEXIYHAapOJHOM
HOMEHK/IAaTyphl Ha ocHOBe MCM-48 -
CMK-1, SBA-15 - CMK-3.

[TIpn moproroBke 00pasLoB, Jie-
ITMPOBAaHHBIX a30TOM, 30 Mr yrmepopa
pucnepruposany B 10 M1 1eMOHU3NPO-
BAHHOII BOJIbI C TIOMOUIBIO YIbTPa3ByKa
B Tedenne 10 mmuyT. 3atem 300 MK
aHwimHa 1 1500 MK/I BOIHOTO pacTBO-
pa HCI (2 M) cMmemmBanu nmpyu KOMHAT-
HOIl TeMIlepaType, IOTy4eHHYI0 CMeCh
TOOAB/IAMN B AMCIIEPIMPOBAHHBIN pac-
TBOp C YITIEPOJOM I II€peMelINBaIN
C IIOMOLIBIO Y/IBTPa3ByKa B TedeHMe 5
MuHyT. K BbIIeyKa3saHHON cMecu JI0-
6asumm 1350 mr FeCl-6H,0 (momsapHoe
coorHoutenue anunmna K FeCl, cocras-
A0 2:3), YTO 3aIlyCTUIO OKVIC/IATENb-
HYIO IONMMMepu3anyio Ha Mecte. Cmech
BBIIEP>KMBA/IN Ha JIefsAHON OaHe B Te-
yeHue 24 4acos IIpyU IepeMellVBaHNuM.
[TonmyueHHDBII KOMIIO3UT IpPeNCTaBIAN
co00i1 TEMHO-3€NEHDIN 0CaJiOK, KOTO-
pbIl OoTAeMMIN LeHTpudyrnpoBaHueMm
U TPYDKIBI IIPOMBIIN JIeMIOHM3VPOBAH-
HOJl BOZIOI M 3TAHOTOM. 3aTeM 06pas-
bl Cymuun B Bakyyme npu 60°C u Ha-
rpeBanu B arMocdepe N2 pu 900°C co
CKOpOCTbI0 Harpesa 5°C B MUHYTY B Te-
yeHne 2 4acos. IlomryueHHble KOMIIO31-
ThI TIOY4YU/IN o6osHavenus CMK-1_N
1 CMK-3_N cooTBeTCTBEHHO.

JI71 IpUroToBIeHNs MaIafiuiico-
HepKallyMX KaTa/lM3aTOPOB aKTUBHBIN
KoMIOHeHT (~ 5 Macc. %) HaHOCHIN
Ha YIZIepOJHble HOCUTENN, JIETUPO-
BAaHHbBIE I HeJeTMPOBAHHbIE a30TOM,
METOJOM OJHOKDATHOM IpONUTKUA. B
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KayecTBe IPeKypcopa JCIIOIb30Ba/IN
xnopup nannagus PACL, (99.995%, CAS
7647-10-1, Merck). ITponutannbie 06-
pasuUbl BBIAEPKUBAIN B T€YEHIE CYTOK
IIpY KOMHATHOM TeMIIEpaType, 3aTeM
cymmmu npu 60°C B TedeHme 6 9acoB
u npokanusanu npu 200°C Ha Bosgyxe
B TeueHue 1 gaca. BocctanoBneHue Ka-
Ta/IN3aTOPOB IIPOBOJWIN B IIOTOKE BO-
mopopga npu 350°C B TedyeHMe 2 4acoB.
HOHY‘{eHHble KOMIIO3UTBI O603Ha‘{I/I-
mn kak CMK-1_N_Pd, CMK-3_N_Pd,
CMK-1_Pd n CMK-3_Pd.

IMammapmit, copepskammii  KaTaam-
3arop ObUT MOAMGUIMPOBAH MOHHON
SKIJKOCTBIO METOIOM OZHOKPATHOII IIpO-
IUTKNU. B KkayecTBe MOHHONM >KUIKOCTU
VCIO/Ib30BAIACh VIMUJA30/IbHASA VIOHHAA
sxupkocts [BMIM] [Br]. O6pasen mama-
HuricofiepyKalllero KaTaans3aropa, IpoIu-
TAHHbIVI IOHHOI >KMKOCTBIO, IIOfBEpras-
Cs1 Y/IBTPa3BYKOBOI 0OpabOTKe B TedeHue
5 9acoB, a 3aTeM BpIcymmBazcs mpu 100°C
Ha Bosfyxe. [lomy4eHHbII KOMIIOSUT IIO-
nyann o6osHavenre CMK-3_Pd_IL (5
macc.% Pd, 23 macc.% IL).

Cunmes Kamanusamopos Ha 0CHO-
ee MWCNT, GO u UDD

Tounble HaBeCKU YI1€pOAHbIX HOCU-
teneit (MWCNT, GOu UDD), dranornma-
HIHOB MeTA/UIOB U XJIOpUfa IajUTafiuis
pacTBOpsM B 50 MJI 9TM/IOBOTO CIIVIPTA VI
HOIBEpray YIbTPa3BYKOBOI 00paboTKe
B TedeHMe 4 4. Peak1MoHHyI0 cMech BbI-
cymyBany B MydenpHoit meun mpu 90°C
U TOABEprajym MMpomm3y B arMocdepe
asota rmpy 1000°C ¢ rpazyeHTOM Harpesa
5°C/MmH. Bpemsa nuponmsa coctasso 1
4. BpUmM mosrydeHsl creymonye KaTaum-
zarope:: MWCNT_CoPc_Pd, MWCNT_
CuPc_Pd, GO_CoPc_Pd, GO_CuPc_Pd,
UDD_CoPc_Pd. Copepxanne kobanbra
u Menu coctapmsio 10 macc.%, mana-
ovst — 10 macc.%. CuHTe3 KaTaausaTopoB
MWCNT_CoPc 1 MWCNT_CuPc mpo-
BOOM/ICA B aHA/JIOTMYHDBIX YC/IOBMAX 6e3
JICTIOJIb30BAaHMA VICTOYHMIKA IMA/UIa VA Ha
Ha4a/IbHOM 9TaIle CHHTe3a.

Cunmes kamanusamopos Ha 0CHO-
8e pynkyuonanuzuposantoix YHT

O6paborka YHT menoupio. Amm-
kBoTy ucxopHoro YHT (400 mr) mome-
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CTV/IV B KOTIOY € 0OpaTHBIM XOMOAVIBHIKOM U 06aBy 200 M1
1 M NaOH. 3arem cycnensuro YHT Bbiiep>xuBany npu Temie-
patype 100°C B TeueHme 1 4 Ipy HeIpepbIBHOM I€peMeIlBa-
Huu (MarHUTHOM Melankoii). Jlajee 0caioK IpOMBUIN TE€UOHU-
3MPOBAaHHOI Bofoli fo HelTpanbHoro pH. Ocafok BeICyIImIn B
BaKyyMHOIJ CyIIMIbHOI KaMepe rpyu 90°C 10 MOMTHOTO yaneHns
BJIaTML.

Hommposanne aszorom. OyskumoHanusupoBanHple YHT
cvemuBanu ¢ menanunom (C,HN) B KadecTBe mpekypcopa
asora B cootHomenuu 1 : 0.7 u usmMenbyany B IapOBOJ MEIbHM-
e B TedeHue 1 vaca mpu 800 o6/muH. TlomydeHHYI0 TOPOIIKO-
06pasHyI0 CMech IIOMeIA/IN B KBapILeBYIO TPyOKY M 00XKUTan B
armMocdepe aprona mmpu 600°C B TeueHue 1 yaca.

I[TonuonpHbIl MeTOn cuHTe3a Pt-karanmsaropa. Anu-
kBoty YHT nocrne onucanHol! Bblllle 06pabOTKM ITOMECTUIN
B aTmeHIuKonb (cBepxunctoiit, 3A0 «9KOC-1», Poccus) u
IIOfIBEPIIN YIbTPA3BYKOBOI AUCIEpCUM B TedeHue 1 4. 3atem
CYCHEH3MIO YITIEPOGHOTO MaTepuana B 3TUIEHITNKOIE IIOMe-
CTU/IV B TPEXTOPJIYIO KPYITIOLOHHYIO KOOY, OCHALIEHHYIO Ka-
IIeJIbHOJ BOPOHKOII, 0OpaTHBIM XOTOAV/IBHUKOM M KaIlMJI/IA-
poMm i mopaun aprona. Konby momectunu B 1abopaTopHyo
0aHI0, HANIOTHEHHYIO I/IML[EPUHOM. DTUIEHITIMKOIb J00OaB-
nsanu yepes Boponky ¢ pactsopom H PtCl-6H,O (kommanns
Aurat). banio Harpesamu pgo 110-130°C. HarpeBaHwue mpo-
[O/DKANOCh B TedeHue 1,5 4 mpu 6apOOTHMpOBaHUU aproHa.
ITonyueHHYI0 CMeCb BbIIep>KMBaIN, IPOMBIBA/IN BOHOI, OT-
eIV TBEPJBIN 0Ca/IOK eHTpuyTupoBaHNeM U IOMeI AN
B CYWIMIbHBIN mKagd. MBI CMHTe3MpOBaNIM KaTaan3aTOPbI C
cogepxanneM Pt 10, 20, 40 n 60 macc. % Ha JBYX TUIIaX CUH-
tesuposanHbix YHT: YHT n YHT Orknonenue co-

NaOH NaOH + N*
nep>xanus Pt B o6pasuax He mpesbiinaet 2 Macc. %.

MemoOvt uccnedo8anus KaManu3amopos

TexkcTypHbIe XapaKTePUCTUKI CHHTE3VPOBAHHBIX HOCKTe-
JIell ¥ KaTa/jn3aTopoB M3y4any METOLOM HU3KOTeMIIepaTypHOII
agcopbuumn-gecopbunn asora Ha noposumerpe Quantochrome
Autosorb-1 (Quantachrome instruments). YaenpHy®o Iromanb
IIOBEPXHOCTM pacCYUThIBaIM Mo Mopenn bpyHayspa-Ommera-
Tennepa (B3T). KadecTBeHHBINT aHaMM3 MPOBOAWIM METOJLOM
penTreHogyopecrentTHoro anamsa (P®A) ma nmpubope BRA-
18. TepmorpaBuMeTprdecKuil aHAIN3 OCYILIeCTB/LANIN Ha Ipr6o-
pe STA 449 F3 Jupiter (NETZSCH) B nnTepBane Temneparyp ot
35 o 800°C mpu ckopocTy HarpeBa 10°C/MIUH B BO3[YIIHOM IIO-
Toke npu pacxoge 200 mn/muH. KP-ananus nposopunm B reome-
TpUM OOPAaTHOTO pacCesHNsI Ha MUKPOPAMAHOBCKOM CIEKTPO-
MeTpe Renishaw In Via, ocHalleHHOM IeTeKTOpOM ¢ 3apsIOBOII
cBa3bio (CCD), Ar-moHHBIM 1a3zepoM (A = 532 HM) U pelIeTKO
1800 nMHMIT/MM CO CHEKTPaIbHBIM paspemeHneM 1. Vcrounuk
BO30yX/ieHNs POKYCUPOBAICS Ha ISTHO pasMepOM 2 MKM IIpK
MOIIHOCTY 1azepa ot 1 o 5 MBT. Mopdornornio cuHTe3npoBaH-
HBIX 00pas1oB nccrenoBany MerofoM COM Ha CKaHMPYIOLIEM
a71eKTpoHHOM MMKpockore CarlZeiss Supra 25. Tepmonporpam-
mupyemoe Bocctanosnenue (TIIB) kaTanmsaTopos mpoBoayIn
Ha mpubope TPDRO 1100 ¢ ucronbp3oBaHueM ieTeKTOpa 110 Tel-

109




BECTHHK PO ®H @ EPuKC: BONPOCHI 3KONOrUM

nonpoBogHOoCcTH. IIponecc BocCTaHOBIEHN S IPOBOAIN B CMe-
cn 5% o6beMa BOOpPOJia B a30Te IpK CIEAYIOLINX ITapaMeTpax:
006beMHasI CKOPOCTDb NMOTOKA 50 MJ/I/MUH, TeMIepaTypHBIil Ana-
nmasoH oT KoMHaTHOI o 1100°C, ckopocTs HarpeBa 10°C mun .
HenocpencTBeHHO mepep aHanmm3oM O0Opaslibl BBICYIIVBA/IN
B aTMoc¢epe aprona. POIC-cnekTppl CHMMamu ¢ HOMOIIBIO
Osxe-criektpometpa (Vacuum Generators, Benukobpuranusi) ¢
npuctaBkoii CLAM2 pna usmepenusa POIC-cnektpos. Bakyym
B KaMepe aHajm3aropa gocruran 10 Topp. Vctounnkom MoHO-
XPOMATUYECKOTO M3JIy4eHMsl CTy>KUIa PeHTT€HOBCKas TPyOka
C QJIIOMMHMEBBIM aHONOM HPU MOIIHOCTH u3nydeHus 200 Br.
[onoxeHne NMKa CTAaHAAPTU30BAIN OTHOCUTETBHO IIOIOKEHNS
s-rika 285.0 3B-C1. [Iy14 Konm4ecTBeHHBIX BbIpaKeHNII MICTIONb-
30Ba/ KO9(pPUIMEHTbI YyBCTBUTENBHOCTH, IPUBEJEHHbIE B
nporpamme o6pabotku criekTpoB VG1000. CocTaB IOBEPXHOCT-
HOTO CJ101 OIIPefe/Isnu B0 IIyOouHsl 10 HM.

ITporecc 3/1eKTpOXMMUYIECKOT0 BOCCTAHOB/ICHMSI KMC/IOPO-
ma n3 menouHoro anexrponuta (0,1 N pactsop KOH) nsyuamu
HOTEHIMOMEeTPUYeCKUM MeTofoM Ha mnpubope CorrTest B pe-
JKUMax JIMHEHOM M LMKINYecKoil BonbTammepomerpun (JIBA
u LIBA). Vicnonb3oBanmm TpeXsneKTPOAHYIO A4YeiKy ¢ Bpallaio-
IVIMCS IYICKOBBIM 97IEKTPOAOM. B KadyecTBe pabouero ssekTpoaa
VICIIO/Ib30BA/IN JVICKOBBIII CTEK/IOYITIEPOHBIIL STIEKTPOJ, € pado-
Jell moBepXHOCThI0 0.071 cM™

ONeKTPOABI I UCIBITAaHWI B MeMOPaHHO-37IEKTPOSHOM
6moke (MOB) ¢opmmpoBanyu myreM pacHbUleHUs: Ha rasofud-
¢ysnonnsit cnont (I'IC) Sigracet 39 BB cycnensun moHomepa
(pactBop monomepa FAA (B ¢popme Br) B N- mermnmmumpponu-
none (FuMA-Tech Inc., 10 macc.%)) u Karann3atopos ¢ fobas-
JIeHNeM BOJIHOTO PacTBOpPa M30IponaHoia. MaccoBoe COOTHO-
IIeHN)e JOHOMepa M YIJIEPOJHOIO HOCKUTeNA cocCTasisno 1/1.
B cocraBe katopa cpaBHuBanu karanumsarop 10% Pd/C u xom-
Mepuecknit Karamusatop 60% Pt/C (HiSPEC 9100), a Ha aHoze
ucnonb3oBaayu Karaausatopsl 10% PtM (M = Ni, Mo)/CNT.
ITepen ucnbiTanusamu Mem6bpany (Fumasep FAS-50) u amex-
Tponbl BoifiepxuBamu B 1 M pactsope KOH B Teuenne 3-4 4.
I[Tocre 3TOrO MeMOpaHy 3aKUMaIN MEXAY 9TeKTPOAaMI B JC-
IBITaTeNbHOMN s4eiike T ¢ Ilmomaap akTMBHO MOBEPXHOCTH 5
cv?. CopmupoBanHblit MOB repMeTusnpoBancs ¢ MOMOIIBIO
Te)/IOHOBBIX TPOKIA/IOK, 00ECIeYnBAILINX CTEIEeHb CXKATUS

YnenbHas nnowaab

06bém nop, \,, cm?/r

15-20%. Ilpu ucnbITaHNAX B KaTOJHOE
MIPOCTPAHCTBO AYENMKY IOIABAICA KIC-
JIOPOJI, @ B @aHOJTHOE — BOJOPOX, (XUMMU-
4YecKM 4UCTble Trasbl). OTHOCUTENbHAS
BJIAXHOCTb Ta3oB cocTasisana ~100%,
TeMIlepaTypa sA4YelKN COOTBETCTBOBA-
Jla MaKCHUMAJIbHO JOIYCTUMOII pabo-
4ell TemIiepaType sneKTpomuToB PAA
(40°C). Ilpn ncnbrtanuax MOb cHu-
Majuch KBAa3WCTAIVIOHAPHBIE BOJBT-
aMIIepHble XapaKTEePUCTUKU (CKOPOCTDb
pasBepTKu HampspkeHus 5-10 mB/c) ot
HaIpspDKeHUsA X0/10cToro xopa po 0.1 B.
Ha ocHOBaHNM HONTy4eHHBIX BO/IbTaM-
MIEPHBIX XapaKTePUCTUK PaCCUUTHIBA-
Mach ymenbHass MomHOCTh 19 (P) mo
YPaBHEHUIO:
P=Uj,

rie U 1 i — TeKyIye 3HAYCHNS HaIIpsDKe-
HIA U ITIOTHOCTY TOKA COOTBETCTBEHHO.

PesynbraTel u 06CcyKmeHmne

Kamanusamopw. PBK wna ocHose
Me30NOPUCbIX Yerepo0os

D13MKO-XMMIYECKIe XapaKTepu-
CTUKM CUHTe3MPOBAHHBIX 00pasIoB,
IOJTy9eHHbIe U3 M30TepM afcopOImm-
mecopOIym a30Ta, IPeCTaBIeHbI B TA0-
muue 1. TlomyyeHHbIE Me30HMOPUCTHIE
yromm XapaKTepI/ISYIOTCH O4Y€Hb BBICO-
KMMIM 3HAYCHUAMUN y,[[e}'[bHOf/i IIOBEpPX-
HOCTHU. DTO CBSI3aHO C OO/IBIINM KO-
4eCTBOM MUKPOIIOP, 0OpasyoIuxcs B
nporiecce KapOOHM3AIMM OBEPXHO-
ctu. Kpome toro, CMK-3 nmeer 607b-
it 061Kit 06BEM IOP 110 CPABHEHNIO
¢ CMK-1. B cny4ae o6bpasma CMK-1
MMKPOIIOPBI COCTAB/ISIIOT ITOYTH II0/I0-
BUHY BCEro o6’bema I11op.

Tabnuua 1. TekcmypHoie XapaKmepucrmuKky CUHMe3UPOBAHHBLX Y2NePOOHbIX MAMEPUATOs U KAMANTU3amopos

[vamertp nop

06pasey NOBEPXHOCTH D, Hm
CMK-1 1245 0.78 0.40 34
CMK-3 1333 1.04 0.04 3.8
CMK-1_N 375 0.21 0.17 34
CMK-3_N 398 0.22 0.19 34
CMK-1_Pd 848 0.63 0.23 3.4
CMK-3_Pd 839 0.77 0.05 3.8
CMK-1_N_Pd 277 0.19 0.12 3.4
CMK-3_N_Pd 332 0.21 0.15 3.4
CMK-3_Pd_IL 575 0.53 0 41
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Hannune najyrafgnsa B CMHTE3NPO-
BaHHBIX KaTa/I1M3aTOPax IMOATBEPXKIEHO
PEHTTeHOQTyOPEeCIIeHTHBIM aHAIN30M
(P®A), criektp PDA mis Bcex obpas-
LIOB Ma/UIafMIICOAePXKAIINX KaTajn3a-
TOPOB COfIEP)XUT TONBKO XapaKTepPHbIe
VTSI TT/UTafysl CUTHAIBI 97IEKTPOHHBIX
HIepeXOf[OB.

Cnextpsl KP, mpepncTaBieHHbIe
Ha puc. 1, JAOT JOIOTHUTENbHYIO VH-
dbopManuio 0 MOBEPXHOCTY CUHTE3MU-
POBaHHBIX yrnepoquIX MaTepuanoB.
Kaxk nokasano, nonoca D oxono 1300
cv! m monmoca G mpu 1590 cm! xapak-
TEPU3YIOT HEYIOPAJOYEHHDBIN YIJle-
POIHBIII UK U MK yIIepoja rpadura
COOTBETCTBEHHO. [[/i1 HemernmpoBaH-
Hpix CMK-1 nm CMK-3 xapakTepHbI
IIpMMEPHO OIOMHAKOBbIE OTHOILIEHUA
[/, (coorBercTtBenno 0.68 m 0.70).
BHefjpeHMe aTOMOB a30Ta B peIIETKY
yIJepoga OOBIYHO CONPOBOXKJAETCS
cosmanueM pedexros. [lostomy pmis
nernpoBaHHbIXx obpasumoB CMK-1_H
n CMK-3_H nHabmopaercsa 6ojee BbI-

BPUKC: BonPochl akonoruy @ BECTHAK PO@H

cokoe orHouenue 1 /I, 9TO CBUETENbCTBYET O MEHEE YIO-
PAJOYEHHOI CTPYKTYpe.

Anamus manubix TIIB mns Pd-xaranmsaTopoB mokxasai,
YTO KaTa/IM3aTOPhI MOJTHOCTBIO BOCCTaHaBMMBatoTcA mpu 350°C.
[TosToMy aTy TeMIIepaTypy MCHOIb30BAMN /I AKTUBAIMN (BOC-
CTaHOB/IEHVs) 00pasLOB Iepey] MCHBbITAHUEM KaTaaUTUYeCKON
aktuBHOCTN. Ha mpodmmax TIIB mna mammagueBbIx KaTaamsa-
TopoB, HaHeceHHbIX Ha CMK-3 nu CMK-3_H, cnemyer orme-
TUTb Hajm4re HeOOIbIIOro OTPULATEIHHOTO M1Ka 0Kojo 80°C.
Amnanoruyunoe Beifenenie H B unrepsase remneparyp 50-100°C
CBS3aHO C pas/loKeHMeM OOpas3oBaBIIETOCS TUApYUAA [-Iaj-
Tamys. TOIJIOLIeHMe BOLOPOJa IPOUCXOANUT IIpU TeMIleparype
150°C, 4TO CBUAETENbCTBYET O TOM, 4TO YacTumsl PAO Ha aTux
KaTa/lM3aTopax /JIeTKO BOCCTAHAB/INBAIOTCA IPU OTHOCUTEIBLHO
HIU3KUX TeMIleparypax.TepMmdyeckoe pasjoXKeHue CHHTE3NPO-
BaHHBIX Pd-cofep)kalux KaTaan3aTopoB UCCIEROBAIN C IOMO-
MIbI0 KOMOVHVPOBAHHOTO AM(depeHnanbHO-TepMIYECKOTO 1
TepMOrpaBUMeTpIYecKoro aHanmsa. Ha xpuBbix (puc. 2) MOX-
HO BBIJIE/INTD IB€ XOPOIIO pa3Minmbie O6}IaCTI/I IIOTEPU MaACChI
MaTepuanoB: B MHTepBase TemnepaTryp 100-120°C 1 400-600°C.
HesnaunTenbHas nmoTepsi Maccol HabmofiaeTcsl B MHTepBae 100-
120°C u B OCHOBHOM CBsi3aHa C JiecopO1ert BOfbI C TIOBEPXHO-
ctu u nop Hocutessi. OCHOBHAs OTePsl MacChl HaOMOAaIach B
nHTepBane Temneparyp 400-600°C 3a cyeT OKMCTIEHUA YIIEPOT-
Horo Hocutens (puc. 2). Ilpu temneparypax Boire 600°C gasnb-
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HellIIas oTepsi MacChl 00pasIoB He Habmogamach. OcraroyHast
Macca IocjIe aHa/In3a cocTaBma 5%.
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80+

—— CMK-1_Pd

60 —— CMK-1_N_Pd

—— CMK-3_Pd
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Puc. 2. Kpugvle komMOuHuposaniozo oudgepeHuuansHo-mepmuseckozo u mepmozpasu-
Mempuueckoz2o ananuza Pd-codepicaujux kamanuzamopos.

ONeKTPOXUMUYECKUIT IKCIIEPUMEHT NPOBOAMIN B PEXU-
Max JIMHENHON U IVK/INYECKON BOIbTAMIIEpOMETPUIL.

B rabmuue 2 mpuBefeHbl HEKOTOPbIe XapaKTePUCTUKI pe-
aKLMM 3/IEKTPOBOCCTAHOBJIEHM KUCIOpPOJAa U3 IETOYHOTO
9JIEKTPOJINTA, PACCYMTAHHBIE HA OCHOBE IIONAPU3ALVOHHBIX
KPVBBIX.

Ta6nuua 2. Kunemuueckue napamempot PBK na kamanuszamo-
pe 6 pacmsope KOH (O -nacvuuernpiii, 1000 06/mur)

51 03) o

CMK-3_Pd 2.70 -0.20 -0.07
CMK-3_Pd_IL 2.96 -0.23 -0.08
CMK-1_Pd 1.86 -0.25 -0.12
CMK-1_N_Pd 212 -0.27 -0.11
CMK-3_N_Pd 2.28 -0.29 -0.11
CMK-3 1.20 -0.38 -0.23

YcraHoBneHo, uTo TekcTypa CMK n crioco6 ux mopuduka-
VIV CUJIBHO BIVAIOT Ha CKOPOCTD IPOL[ecca 3/IeKTPOBOCCTAHOB-
nenusi kucnopona. Karammsarop CMK-3_Pd, xapaxrepusyio-
IMIICS IIVHHBIMYU KaHajaMu coobmatonyxcs nop (2D-rekca-
rOHaJIbHAsA ME30CTPYKTYpa ¢ MOPQOIOTueil B3ayMOCBA3aHHBIX
CTep)XHell), obmajjaeT HaMOOIbIIIENl AKTUBHOCTBIO B MCCTIENye-
MOM IIpoliecce IO CPaBHEHMIO C JPYTUMM CUHTE3UPOBAHHBIMU
KaTa/M3aTopaMi, B 4acTHOCTH, ¢ Kartaimusaropom CMK-1_Pd.
9T0 MOXeT OBITh CBA3aHO IPEUMYILECTBEHHO C XOPOIIO YIO-
PS/IOYEHHO Me30IOPUCTOl CTPYKTYpOil, obecrednBaroiiei
opicTpyio Audy3nIo KICIOpoaa U3 pacTBoOpa B 00beM KaTaju-
TUYECKOTO CJI0S1 U YCKOpPEeHMe IIpoliecca 37eKTPOXMMIYECKOTO
BOCCTAHOBJIEHUs KMUCIOpopa. [na KaTanmsaropa CMK-1_Pd,
XapaKTepU3yIIIerocsi TpeXMepHOli CTPYKTYpOii mop (Tpexmep-
Hasi KyOudeckast Me30oCTpyKTypa), ;uddysns Knciopopa, Bepo-
ATHO, OyfieT 3aTpyJgHeHa 13-3a HU3KOM CBA3aHHOCTHU IOp. ITO
MOXXeT OBITh CBSI3aHO C TeM, 4To 06beM Mesonop B CMK-3_Pd
6onbie, vem B CMK-1_Pd, s koTOporo takxe xapakTepHO
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Ha/mmane Mukpomnop. Ilo-Bupmmomy,
TPAHCHOPT KUC/IOpOfia dYepe3 Ooree
KpPYIIHble Me30IIOpbl  KaTa/an3aTopa
CMK-3 Pd 60mee WMHTEHCUBEH, 4YTO
HNPUBOAUT K MOBBIILIEHHON aKTUBHOCTU
9TOTO KaTajausaTopa B peaKklUu 3JIeK-
TPOBOCCTaHOBJIEHVS KICIOpoyia. Bepo-
ATHO, y4acTIieé MUKPOIIOpP B TPAHCIIOP-
Te KUCTIOPOfia B 00BEM KaTanmn3aTopoB
mima CMK 6yzmer MeHee BBbIpaXKeHO.
JlerupoBaHue a30TOM He TPUBEIO K
CYIIECTBEHHOMY YBEIMYEHUIO AKTUB-
HOCTM B MCCIAEAyeMO} peaknuyu Ha
MICCIIeJOBAaHHBIX ME3OIOPNCTBIX YIJIe-
POIHBIX KaTajausaTopax. [Ipu aTom ak-
TUBHOCTD KaTanusaropoB CMK-1_Pd u
CMK-1_N_Pd conocraBuma — pazuuna
MeX/ly Hada/JbHBIMM IOTEHIMaIaMI 1
NOTEHI[Ma/IaM/I TIOTTYBO/IHBI COCTaBIIA-
eT okxomo 0,02 B. InddysnoHHbI TOK
IIpy TOTeHIuanax Hipke -0.6 B Bbimre
s aszor- Katanmsarop CMK-1_N_Pd
JIETMPOBAHHbI; 1pu noreHyuane -0.8
B pasnura 3nadennit fudysnoHHOro
toka g CMK-1_Pd n CMK-1_N_Pd
cocraBiser 0.26 MA/cM?. AKTUBHOCTD
CMK-3_Pd 3HaunTenbHO BBIIIE, YeM Y
CMK-3_N_Pd - pasHuma Mexpy Ha-
YaJIbHBIM IOTEHLMAJIOM U IOTeHIua-
JIOM IIO/TyBOJIHBI COCTaB/AET 0K0/10 0.04
n 0.09B coorBercTBeHHO. IIpM moren-
nuane -0.8 B pasHuna sHauenmit gud-
¢ysuonnoro toka i CMK-3_Pd u
CMK-3_N_Pd cocraBnsier 0.42 MA/cMm?.
TaxuMm o6pasoMm, jermpoBaHMe ISTUX
MaTepuagoB a30TOM HpU HUPONK3E
HNONVAaHWIVHA IPUBORUT K OIOKMPO-
BAaHNIO IIOp U HAPYLIEHUIO TPAHCIIOP-
Ta afcopOMPOBAHHOTO KICIOPOJa B
00beM KaTanmsaTopoB. ITO MPUBOAUT
K CHVDKEHUIO aKTMBHOCTM KaTalnsaro-
POB, JIETUPOBAHHBIX a30ToM, B PBK u3
I[eJIOYHOTO 9/IeKTponuTa. IJT0 Ooree
XapaKTepHO JyIs KaTannu3aropa TUIla
CMK-3.Ha puc. 3 npefcTaB/ieHa 3aBu-
CUMOCTb 4Mcra (1) mepefaHHbIX B peak-
LU 97IEKTPOHOB OT BeTNYMHBI IOTEH-
[uana C UCIOIb30BaHUEM CHHTE3UPO-
BaHHBIX KaTa/l1n3aTopoB.

[TokasaHo, YTO Ha KaTanmMzaropax
CMK-3_Pd u CMK-3_Pd_IL (c nounoit
JKUIKOCTBIO) 97TIEKTPOBOCCTAHOBJIEHNE
K1cnopoga npu noreHuuane -0.8B xa-
PaKTepU3yeTCs YNCIOM IepeHeCeHHBIX
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9/IEKTPOHOB OKOJIO 3.5. 9TO yKa3bIBaeT
Ha HM3KWII BBIXOZI TOOOYHOTO ITPOAIYKTa
B Buje nona HO,” u npeumyriecTseH-
Hoe oOpa3oBaHMe BOABI B IIpoljecce
peaxuy 37IeKTPOBOCCTAHOB/ICHN S KIIC-
nopopa. IIpu cMmeneHnn noTeHnyuana B
6or1ee MOMOXXUTEBHYIO 00/IACTDb YMCTIO
9/IeKTPOHOB, YYACTBYIOLNX B peaKIul,
yMeHbIIaeTcs 10 3, a BEPOATHOCTD 00-
pasoBanusa HO Bospacraer. [Ina mpy-
I'MX MCCAENOBAaHHBIX KaTa/ln3aTopoB,
B YAaCTHOCTU [ONMPOBAHHBIX a30TOM,
MeXaHU3M OMM30K K 2-37IeKTPOHHOMY
IIpoleccy IpM BCeX MCCIeSOBAHHBIX
MOTEHIMa/IaX, IOTOMY IIpOLecc BOC-
CTAQHOBJICHNUS KUCTIOPOJa Ha HUX OyaeT
OCYILECTB/IATHCS depe3 IIPOMEKYTOU-
Hoe 00pa3oBaHMe NEePOKCHIA BOTOPO-
ma. IlokazaHo, 4TO Ha KaTajaM3aTOpax
CMK-3_Pd u CMK-3_Pd_IL npenens-
HbII1 TOK 1pu -0.8 B 1 3000 06/MuH fi0-
cturaet 4.4 n 4.7 MA/cM* COOTBETCTBEH-
HOo.Bup LVIK/IOBO/IbTAMIIEPOrPaMM
CBUJIETENIbCTBYeT O  CYyLeCTBEHHOM
B/IMSIHUM TEKCTYPBl U CHOCOOa MOAM-
¢ukany CMK Ha 3Ha4eHMS yJelTbHOI
9/IeKTPOXMMUYECKN aKTMBHOI MOBEpX-
HOCTIL

YcTaHOB/IEHO, YTO JErMpOBaHUE
CMK-1_Pd a3orom npuBoanT K yBenm-
YEHUIO aKTVBHOI 37IEKTPOXMMMUYECKON
nosepxHoctu. [Inas CMK-3_Pd, nao6o-
POT, HAOTIOlaeTCSI YMEHbIIeHNe pa3Me-
pa aKTMBHOJ IIOBEPXHOCTU IIPU JIETU-
poBaHuUM a3oToM. MopndumpoBaHHas
JMOHHOM JKMIKOCTBIO 3JIEKTPOXMMIYe-
CKasl IIOBEPXHOCTb TAK)Ke HECKO/IbKO
yMeHbIaeTcsa. MOXXHO NPeAIoNoKNTD,
YTO aKTMBHOCTb MAaTepUaIoOB HA OCHOBE
CMK B peakumm 971eKTpOBOCCTaHOBJIE-
HIUA KUCTIOPOAA M3 IIEJIOYHOTO 37IeK-
TpomuTa OyAeT 3aBMCETb He TOJIBbKO
OT KO/INYEeCTBA AKTUBHBIX ILIEHTPOB
Ha TIOBEPXHOCTM, HO U OT TEKCTYPHBIX
XapakTepucTuk Mmarepmanos.Ha puc. 5
IIPeICTaBIeHbl  BOJIbTAMIIEPOTPAMMBI
s Hanbonee 3peKTUBHBIX KaTajm-
3aTOpPOB B JIAHHOM WCCIEIOBAaHUM M1
IIPOMBIIIIEHHOTO IUIATMHOBOTO KaTa-
MM3aTOpa C MACCOBBIM COZEp’KaHUeM
ratuHel 20%.

MaccoBasg akKTMBHOCTb KaTa/ln3a-
topoB CMK-3_Pd u CMK-3_Pd_IL B
nndysnoHHO! 06aCTM HpYU IIOTEH-
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Puc. 3. Pacuemnoe uucno J71eKMPOHOB, nepebaHwa 8 peaxkuyuu, om enuvuHvl
nomexHyuana.

0.002

0.001 |

j, A/cm2

-0.001 -

CMK-1_N_Pd
—r—— CMK-1, Pd
CMK-3_N_Pd
CMK-3_Pd
CMK-3_Pd_IL

-0.002 -

-0.003 L L H L L L
-12 -1 -0.8 -06 -0.4 -0.2 0 0.2 0.4

E, vs. Ag/AgCl, V
Puc. 4. Luknuueckas eonvmamnepozpamma (L[BA) na snexmpode ¢ pasnuuHvimu
kamanusamopamu 6 Oeaspuposarrom 0.1 M pacmeope KOH: ckopocmv passepmku

nomenyuana 50 mB* ¢,
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Puc. 5. Bonvmamnepozpammol Haubosiee axmusHvix kamanuzamopos Ha ocrose CMK u
NPOMbLULTIEHHOZ0 NAIAMUHO6020 KAMANU3AMOPA: CKOPOCHb pa3sepmKu nomenuuana 5 mB ¢,
ckopocmy epawienus snexmpooa 1000 06/mun, 3azpyska kamanuzamopa 80 mkz cm™.
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nuare (-0.8 B) sHaunTenpHO BhINIe, YeM Yy KoMMepuecknx Pt/C.
B kunertnyeckoit obmactu npu notennuane (-0.05 B) maccoBas
aKTVBHOCTD BBIIIE Y IVIATMHOBOTO KaTa/lN3aTopa, HO 3HAUYEHNS
CONOCTAaBUMBI. BepoATHO, 3TO CBA3aHO C BBICOKOI AUCIEPCHO-
CThI0 Majutagya Ha Mesonopucroir Mmatpune CMK-3 nu CMK-3,
MOAMUIPOBAHHBIX MOHHOM >KUKOCTBIO. Y{elbHas aKTUB-
HOCTh B KMHETMYECKOIl 00/acTM IUIATMHOBOTO KaTaan3aTropa
CYH.ICCTBGHHO BBbIIIIE I10 CpaBHeHI/[IO C CI/IHTe3I/IpOBaHHbIMI/I Imaj-
nMaiMeBbIMU KaTanusatopamy Ha ocHoBe CMK, uTo cBfA3aHO ¢

BBICOKUM COJiep>KaHMeM IUTaTuHbl (20
Mmacc.%) B Pt/C xaranusatope. B nud-
dysuoHHO 06/7acTH 3TU BETUYMHBI
cpaBHUMbL TakuM 00pa3om, CHHTe3MN-
pOBaHHbIE KaTanM3aTOpPbl Ha OCHOBE
CMK-3 Moryr ObITb B J[ajIbHeifIIeM
VICIIBITaHBI B Ka4eCTBE KaTOSHOTO 97IeK-
Tpofila B INE/IOYHBIX TOIUIMBHBIX 97Ie-
MeHTaX. [l/1 MOBBINIEHNA aKTUBHOCTU

Puc. 6. COM-gpomoepaguu: a - MWCNT (yeenuuenue 5000 pa3); 6 - GO; 6 - UDD; 2 - MWCNT _CoPc_Pd (ysenuuenue 5000 pas); 0 - MWCNT
_CuPc_Pd (ysenuuenue 4000 pa3); e - UDD_CoPc_Pd (ysenuuenue 5000 pas); s — GO_CoPc_Pd (ysenuuenue 5000 pas).
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norpebyercst Gosblilasi 3arpyska Iaj-
Majus, a TaKKe HeKoTopas Mopudu-
kanua nosepxHoctu CMK-3, B dacr-
HOCTHM, QYHKIMOHA/MIN3ANS MOHHBIMU
xupkoctamu.Electrochemistry  [35].
amanusamopvl PBK Ha mHozocnotiHbix
yenepooHvix Hawompybkax (MWCNT),
okcude epagpena (GO), ynompaducnepc-
Hoix anmaszax (UDD)ViccnemoBaHbl B
KauecTBe HOCHUTeJIel KaTa/ln3aTopoB
PBK gpyrme yrnepopHble MaTepuarbl:
MHOTOCJIOIHBIE YITIEPOfjHbIe HAHOTPYO-
ku (MWCNT), oxcup rpadena (GO),
ynbrpagycnepcHele anmassl (UDD). Ha
UX OCHOBE IIOTy4eHbl OMMeTayInye-
CKMe KaTa/lus3aTopbl, Ipu (PyHKIMOHA-
mmsanyy QTanolMaHNHAMY MeTaJlIOB
(memu u kobanbTa) 1 MOTUPUIIMPOBAH-
Hble HeOO/IbIINM KOTNYIEeCTBOM IIajIIa-
nus.Mopdororuio 06pasioB U3ydanm ¢
IIOMOILbI0 CKaHMPYIOILEiT 3/IEKTPOHHOI
mukpockonuu (COM). dotorpadumn
CUHTE3MPOBAHHBIX O00pasOB Mpef-
CTaBJIEHbI Ha puc. 6.

MWCNT umeroT cTpyKTypy mepe-
IUIETAIOIIMXCS HAaHOTPYOOK, Ha KOTO-
PBIX JIOKa/IM30BaHbl YAaCTHUIIBI MeTasIIa.
BupHO, 4TO MeTa/mMdyecKye YacTUIIbI
UMeIOT ChpepudecKyio CTpyKTypy U paB-
HOMEpPHO pacIipefie/ieHbl B 0O0beMe Ha-
HOTpPYOOK; CpefHuii pasmep OGOIbIINH-
cTBa 4acTul He npesbimaer 100-150
HM. Katammsatopsl Ha ocHoBe UDD un
GO uMewT aMOpPPHYI CTPYKTYpy B
BUJie KOHITIOMEpPAaTOB HeNPaBUIbHON
¢dopmbl. Merannet Ha UDD u GO 06-

BPUKC: BonPochl akonoruy @ BECTHAK PO@H

PasyloT JOCTaTOYHO KPYIIHbIE YacCTUIIBI I HEPAaBHOMEPHO pac-
MIpefieNIAI0TCA TI0 TOBEPXHOCTM HOCUTENA.JJIA KadeCTBEHHOI
UAeHTU(GUKAIVY U KOMNYECTBEHHOTO OIpefle/IeHNs MeTalIoB
UCIIONIb30BAIM  COOTBETCTBEHHO  PEHTTeHOQTYOpeCeHTHBIN
aHa/IN3 U TepMOrpaBuUMeTpuYecKmii aHaau3. CHEKTphl PEeHT-
reHO(IyopecLeHINN COfiep>KaT TOIbKO CUTHAIBI, XapaKTepHbIe
IUIs METAJUIOB Mefiy, KobasbTa ¥ Iajylafiuis BO BCEX UCCIEOBAH-
HBIX OOpasnax. TepMorpaBMMeTpUYecKMil aHAAU3 IOKa3bIBa-
eT ob1iee coflep>kaHne META/IOB B KaTanmsaTopax okomo 20%.
ITO COINacyeTcsl € pacdeTHBIMU KONMMYECTBAMMU B IIpolecce
CHHTEe3a 3TUX KaTann3aTopoB. [l OCTa/lbHBIX KaTaaM3aTOPOB
cofiep>KaHMe TOATBEP)KIEHO TPaBUMETPUYECKMM METOMOM IIO-
CJle CKUTAHMA B KUCTIOPOJE. DNEKTPOXUMUYECKUI SKCIIEPUMEHT
NIPOBOAVIN B PEXMMaX JTMHENHON ¥ LUKANYIECKOI BOIbTaMIIe-
poMeTpuM. YCTAaHOBJIEHO, YTO HeMeTaJUIM4ecKre Mopmpuim-
pOBaHHBIE YITIepOJHbIE MaTepUasbl B LI€IOM XapaKTePU3YIOTCA
HU3KOM 9(p(PeKTUBHOCTBIO B PeaKINU STEeKTPOBOCCTAHOBIEHNS
kucnopopa. Oxcup rpadeHa ABIAeTCA HaVMeHee aKTMBHOI yT-
JIepOIHOI MaTpulieil. YIJiepofgHble HAHOTPYOKM U y/IbTpajyc-
IIEPCHBIE a/IMa3bl XapaKTE€PU3YIOTCA IBYMsA APKO BbIPa’KeHHBI-
MM BOJHaMM IIpOIlecca 3NeKTPOBOCCTaHOBIEHNA KUCIOPOfa.
Kpome TOro, MegHble KaTalm3aTOpPbl Ha BCEX MCIIONb3yeMBIX
MIOJIOKKaX TaKXKe XapaKTepU3yIOTCA ABYMA APKO BBIpaXKeH-
HBIMM BOTTHAMM Ha MOJIAPU3ALVIOHHBIX KPUBBIX U 3HAYUTEIBHO
yCTynawT 1o 3¢p¢GeKTUBHOCTI KOOATbTCOAEP)KAI MM KaTajn3a-
TopaM. J[Be BOJIHBI Ha MOJISPU3ALMOHHON KPUBOIL MOTYT OBITH
CBsI3aHBI CO CTYNEHYAaTbhIM MEXaHMU3MOM 3/E€KTPOBOCCTAHOBJIE-
HUA KNUCIOPOZA M3 ILETOYHOro snekTponuTa. IlepBas crapmsa
XapaKTepMU3yeTcsl ABYX9TEeKTPOHHBIM IPOLeCCOM 00pa3soBaHIUs
nonos HO, c nocnexyromnm obpasoBaHueM Bofibl. MoHOMeTAI-
JmdecKue 1 GuMeTa/yIMdecKyie Ko6arbToBbIe KaTalmn3aTopsl Ha
ocHoBe MWCNT xapakTepusyroTcs IpKO BbIPa)KEHHBIM OJJHIM
IIJIATO Ha IOJIAPU3ALVIOHHON KPUBOJ U YETHIPEX/IEKTPOHHBIM
ME€XaHM3MOM S7TE€KTPOBOCCTAaHOBIEHNA KUCIOPOJA M3 IIEeN0od-
HOTO 37eKTponuTa. KpoMe Toro, Ha 0CHOBe NOIAPU3ALVIOHHBIX
KPUBBIX (mab71. 3) pacCYNTaHbI HEKOTOPbIE TePMOAMHAMUYECKIIE

Tabnuya 3. Kunemuueckue u mepmoounamuueckue napamempo. PBK Ha uccnedyemoix xkamanusamopax
6 pacmsope KOH (O ,-nacouuennoitl, 1500 06/mumn)

Karanu3arop jdif (-0.75 B), mA/cm? E, B Eonset,B 1 kun (-0.05 B), mA/cm?
Pt/C 3.41 -0.128 -0.053 0.2160
GO_CuPc_Pd 1.84 -0.321 -0.163 0.0168
GO_CoPc_Pd 2.64 -0.229 -0.116 0.0245
MWCNT _CoPc_Pd 3.33 -0.190 -0.109 0.0302
MWCNT_CuPc_Pd 2.20 -0.261 -0.139 0.0235
UDD_CoPc_Pd 3.04 -0.204 -0.127 0.0265

GO K e K e

MWCNT 1.52 -0.361 -0.247 0.0133
MWCNT_CuPc 2.76 -0.343 -0.165 0.0267
MWCNT_CoPc 3.45 -0.215 -0.116 0.0278
ubD 1.33 -0.370 -0.227 0.0049

*ﬂaHHble He npuseaeubt 8 CBA3U C HU3KOU AKMUBHOCMbIO Kamanuzamopa u HU3KOU CMpo2ocmvto napamempos.
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U KMHeTMYeCKle XapaKTePYCTUKI PeaKINI 37IeKTPOBOCCTAHOB-
JIeHMA KVCIOPOJIA U3 MIeIOYHOTO 3TeKTPOINTA.

AHamusupysa mab6zn. 3, MOXKHO CHeNaTb IpPelINoNoKeHue,
4TO JIETMPOBaHME YIIEPOJHBIX MaTepyrajaoB (pTajonyaHNHAMI
MeTa/UIOB 1 MaJUIafivieM 3HAYNMTEeTbHO YBEINYMBAET IVIOTHOCTD
TOKa KaK B JUQPY3NOHHOI, TaK U B KMHETUIECKON OOIACTAX.

05

j, mA/em?

+~——+—— GO_CuPc_Pd
GO_CoPc_Pd
MWCNT_CoPc_Pd
UDD_CoPc_Pd

MWCNT_CuPc_Pd

-1.5
-1.2 -1 -08

06 04 02
E, vs Ag/AgCI, V
Puc. 7. Huxnuueckass eonvmamnepoepamma (L[BA) wna anexmpode ¢ pasnuumvivmu

kamanuzamopamu 6 Oeaspuposanrom 0.1 M pacmeope KOH: cxopocmv paszeepmiu
nomenyuana 50 mB*c.
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Puc.8. Vicnoumanue Ha kopposuonnyro cmotikocme kamanusamopa MWCNT_CoPc_
Pd: a - JIBA 0o u nocne 2500 yuxnos; 6 — cpasHumenvHas Ouazpamma naomHocmu
ougpysuonnozo moxa (-0.80 B) 0o u nocne 2500 yuxnos.

Xapakrepuctuku E o u E - Take
3HAYMTETBHO CABUMHYTHI B 60JIee MO/Io-
KNUTEIbHYI0 061acTb. MOHOMeTam-
yecknit karaimmsarop MWOCNT_CoPc
XapaKTepusyeTcs CPaBHUMBIMIU IIIOT-
HOCTAMM TOKa C 6I/IM€Ta}UII/I‘{€CKI/IM
karammzaropom  MWCNT_CoPc_Pd,
HO MMeeT Oojiee OTpUIIaTe/IbHbIe XapaK-
trepuctukn E, m E 5 pasanna mexpy
S9TMMI 3HAYCHNMAMM Ha 9TUX KaTaal-
3aropax cocrasnsger 0.025 m 0.007 B
COOTBETCTBEHHO.  MepbcomepsKamui
karammsarop MWCNT_CuPc xapak-
TepusyeTcsi Topasfo Oormee HM3KMMU
IVIOTHOCTSIMY TOKAa II0 CPaBHEHUIO C
KOOQ/IbTCOIEPKALIIM KaTa/lIn3aTOPOM
MWCNT_CoPc; pasuuia mmoTHoCTen
TOKA j,. JUISL 9TUX KaTajM3aTOPOB CO-
crapnget 0.69 MA/cm’. 3nauenns B, n

E . mia MWCNT_CuPc ropasmo 60-
7iee oTpuIaTeNnbHEL, YeM a1t MWCNT_
CoPc. [ononmuutenpHass Monudmka-
VST MeIbCOfIePIKAIero KaTajan3aTopa
Haj/UTafieM IPUBOAUT K CMeIeHNI0
sHavennit E,, u E B Gomee mormo-
JKUTEIbHYIO O6)'IaCTI) " K IIOBBIIIECHNIO
3¢ (eKTMBHOCTM IIpomecca 3JIeKTPO-
BOCCTaHOB/IeHNsA Kucnopopa.Ha puc. 7
peacTaBI€Hbl UUK/INYECKNE BOIbTaAM-
HeporpaMMbl B atMocdepe asora At
CMHTE3NPOBAHHbIX 6I/IM€TaTI}II/I‘~IeCKI/IX
KaTa/M3aTOpOB Ha pas/NYHBIX YIJIe-
POAHBIX ITOIJIOJKKAX.

HeKOTOpre OUKINYECKNE BOJIBT-
aMIIEpOorpaMMbl XapaKTEpPU3YIOTCA ABY-
M NMKAaMM B OOJAcTM KaToOfa OKOJIO
-0.230 B u -0.600 MB. ITuk ¢ moreHimna-
nom -0.230 MB, BepoATHO, XapaKTepu-
3yeT mporecc BocctaHosneHnss PdO n
XapaKkTepysyeT AOCTYIHOCTb MasUIafus
B IIpoIecce 9/IeKTPOBOCCTAHOB/ICHNA
KICTIOPOa U3 IIETIOYHOTO S7IeKTPOTIN-
ta. Hambomee akTUBHBIN KaTanmsaTop
MWCNT_CoPc_Pd  xapakrepusyercs
APKO BbIpaKeHHBIM IMKoM Iipn -0.230 B.
Hanmenee a¢¢dexTuBHBIE KaTaIM3aTOPbI
GO_CuPc_Pd n UDD_CoPc_Pd rakoro
IMKa IPAKTUYECKN HE VIMEIOT. Ilo-Bu-
AUMOMY, DOCTYNHOCTDb Ha/UTafgusa U €ro
(a3oBBIl COCTAB 3aBUCAT OT IPUPOABI
MeTajUIa B CTPYKType (TanonyaHnHa u
yrepogHoro Matepuana. Ha ko6anbro-
BbIX Karammsaropax ¢ MWCNT n GO
HaOJIIOflaeTCsl CUTHAI IIPY MOTEHLMAsIe

116 DOI: 10.22204/2410-4639-2025-128-04-107-133 N 4 (128) ceHTA6pb—aekabpb 2025 .



-0.6 B. 9TOT curHanm He OTCIEXNUBaET-
ca Ha UDD. Vpentudunuposars stort
CUTHAJI Ha JAHHOM 3TaIle 3aTPYAHNUTENIb-
HO ¥ TpebyeT Ja/IbHEIIINX UCCIefoBa-
Huit. Hanbomee akTMBHBIIT KaTaIn3aTop
MWCNT _CoPc_Pd 6p1 ucnbiTaH Ha
KOPPO3MOHHYIO CTOMKOCTD IIPU LIMK/IN-
poBannu (2500 1uk/IoB B armocdepe
kucnopopa). [Tocne nuknpoBanmst CHU-
Maj/i JIMHENHYI0 BOJIBTAMIIEPOTPAMMY
n paccunteiBamm 1 y3MOHHBIN TOK
npu norennyare -0.80 B (puc. 8).

[Tocre 2500 uK/IOB PabOTHI KaTa-
nm3aTopa B aTMOCcdepe KICTOPOfa II0T-
HOCTb TOKa B a1 dys3nonHoN obmacTu
mst karammzaropa MWCNT_CoPc_Pd
CHIDKAeTCs Ha 7%, 4TO CBUIETEIbCTBYET
O BDBICOKOJVI KOPPO3MOHHOM CTOMKOCTU
Marepraza B MCCIEAYeMOM IIpolLecce.
Taxoxe O6bUT0 OOHAPY>KEHO, YTO HAYajIb-
HBIJI IIOTEHLMAA M IOTEHLMAsn IIOIy-
BOJIHBI yBelu4eHbl. HesHaunTempbHOE
yBelMYeHUe IIOTeHIMana IIOTTyBOJIHBI
(~0.01 B) moxeT OBITb CBsA3aHO C 3d-
dekToM caMOaKTMBALMY KaTajM3aTopa,
CBfI3aHHOTO C BBIMBIBAHMEM OJJHOTO U3
KOMIIOHEHTOB KaTaa13aTopa, YTO IIpH-
BOAUT K MOSIBJICHMIO Ha IIOBEPXHOCTH
Ipyroro kommoHeHTa. Taxke MoXeT 06-
Pa3oBBIBATbCA  KOOAIBT-IIa/UIaAEeBBII
MHTEepPMeIMaT Takoro ¢a3oBOrO COCTa-
Ba, MO3BOJIAIIINI YCKOPUTh PEAKIUIO
37IEKTPOBOCCTAHOBJIEHNSI KICTIOPOJA U3
IIEJIOYHOTO J/IEKTPOJINTA.

PesynbraThl MccIefoBaHMit Omy6-
NMKOBaHbI B KypHase Catalysts [36].

Hcenvimanus  cunmesuposanoix
Kamanu3amopos, NoKa3asuiux ry4uiue
kamanumuveckue ceoticméa 6 PBK
8 27IeKMPOXUMUHECKOTL AUeliKe

McnpiTanna karanmsaropa CMK-
3_Pd, comepxamem 7% Pd B anextpo-
xummdeckoir sdeitke u CoPcPd/YHT
(10% Co u 10%Pd) B 0.1M KOH. Cpas-
HeHMe KaTaJIUTUYeCKUX CBOVICTB 3TUX
kartanmmusaropos B PBK ¢ mmarnHOBBIM
KOMMEePUYEeCKUM KaTalmn3aTOPOM.

Ha puc. 9 npusenensl nonsapusa-
IOTMOHHBbIC KpI/IBbIe O KaTaHI/ISaTOpOB
PBK: KOMMepuecKoro InjaaTuHOBOTO, CO-
nepxamero 40% Pt, ninatuHOBOTO, Ha-
HecenHoro Ha YHT B konmuuectBe 10%
(10Pt/YHT), » CMK-3_Pd.
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Pd 7%

6.1, MA/CM?

6

Puc. 9. CpasHenue nonapuzayuonHvix kpusevix 6 PBK na nnamunosom xommepueckom
kamanusamope, cooepicauiem 40% Pt u cunme3uposannom Hawumu kamanuzamopamu 10Pt/
YHT u CMK-3_Pd; (a) 6 wupoxoii o6nacmu nomenyuanos u (6) 8 Kuxemuueckoii 06nacmu.

U3 puc. 9(a) HeTpymHO BUAeTH, 4TO Karanmsarop CMK-
3_Pd comoctaBuM 1Mo KaTalmUTUYECKUM CBOJICTBAM C KOMMep-
YEeCKMM KaTalIn3aTopoM, copepamum 40% Pt, B KnHeTH4ecKo
00/1aCTVl HEMHOTO YCTYIIaeT eMy.

Il onpepenennsa KOPpO3VOHHON YCTOMYMBOCTY KaTaJlu-
saropa CMK-3_Pd B PBK cHumanu nukmmdyeckue BoJbTaMIIe-
porpammsl (LIBA). Vismepenns npoBoanu B arMocdepe aproHa
(Ar), 50 mB/c, 150 mxr/cm?, 0.1M KOH.

Kaxk BujiHO, 06€ KpuBbIe COBMAAIOT [IO U TIOCTE M3MeEPEHUIT
HO/IAPU3ALVIOHHBIX KPMBBIX, YTO CBUMETENbCTBYET 00 OTCYT-
CTBUU JleTpaflalliy KaTaau3aTopa B 9TUX YCIOBUAX.

ITpoBenens! uctbiTanms Karanmusaropa CMK-3_Pd B coctaBe
KaTofja TOIUIMBHOTO IenouHoro snemenTa (1I[T3). Hanbonee BbI-
COKJe pe3y/IbTaTbl OBbUIN IIOTy4YeHbI IIPY CTEIIeHM CKATys KaTofia
<10% u comep>kanun katammsatopa 0.07 mrPd/cm? Benmuunza Max-
CUMaJIbHOI IVIOTHOCTY MOIIJHOCTY cocTaBmiIa 67 MBt/cm? (puc.11).

Wcnbitanus karanmnsaropa (CMK-3_Pd), momudunmpo-
BaHHOrO 7% Pd, B 9NIEKTPOXMMUYECKON A4eliKe IoKa3aau, 4To
oH 1o sddextuBroctr B PBK comocTaBum ¢ KoMMepuecKum
IUTATVHOBBIM KaTaau3aTopoM, cofepxaium 40% Pt, u obnamaet
BBICOKOJ KOPPO3MOHHO yCTOMYNBOCTDIO.

HUccnedosanue kamanusamopos PBK ¢ munumanvhoim
codepianuem naamuHbl

ITnaTvHa Ha yI/IepOHBIX HOCUTENAX SAB/IsAeTCsA Hanbomee
3¢ PEeKTUBHBIM U PaCIpOCTPAHEHHBIM KaTaaM3aTOPOM aHOJ-
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1.04j, mA/cM?

0.5
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Puc. 10. IIBA, nony4ennvie 00 u nocrne usmeperuti nongpu3ayuoHHvlx kpusvix 6 PBK na
xamanusamope CMK-3_Pd.
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Puc. 11. BonvmamnepHvle Kpueévie U 3ABUCUMOCML NIOMHOCHU MOUFHOCINU OM
nnomuocmu moxa ong MOB IITI ¢ kamodamu Ha ocHose kamanuzamopa 7% Pd/
CMK-3: 1 - 0.4 me,/cm® (cmenenv ccamus kamooa 20%); 2 - 0.4 me,/cm’ (cmenenp
oicamus kamooda <10%); 3 - 0.07 me,, /cm® (cmenetv cxcamust kamooa <10%). B kauecmee
AHOOH020 KAMAZU3AMOPA 60 6ceX Cy4asx ucnonvsoeancs PtMo/YHT (0.4 me, /cm?). 40°C,
RH=100%, I'/IC 39 BB, I/C=1/1.

HOTO J KaTOZHOI'O IIPOLIeCCOB B BOLOPOJHO-BO3AYIIHbIX 1O B
mupokoM guanasoHe pH. OpHako BbICOKasl CTOMMOCTD 1 HU3-
Kasi CTaOMIBHOCTb MOHOIUIATMHOBBIX CHCTEM B YC/IOBMAX pa-
60TbI TO CTUMYIUPYIOT IPOBeeHNe MHOTOYIC/ICHHBIX UCCTIe-
TDOBAaHMII, HAIIPABJIEHHbIX Ha CHIDKEHNE COJlePKaHNs IIATVHBI
U yMeHbllIeH)e JeTpajlalliyl MeTa/l/Ia M HOCUTEJs, IpU CoxXpa-
HeHuM 9P PeKTUBHOCTY B TeYEHNE JINTETBHOTO BPEMEHU 9KC-
mnyarauuin. IIpennoxkeHo HeCKOIbKO MeXaHM3MOB ierpafaun
karanusaropoB Pt/C. Bo-mepBbix, 9T0 paspylieHMe YITepoj-
HOT'O HOCUTEJISI, KOTOpPO€e HeIlOCPeCTBeHHO MHULIMMUPYeT OChI-
naHue HaHodacTuy Pt. Bo-BTOPBIX, 3TO pacTBOpeHME MENTKMX
yacTul, Pt npy BpICOKMX NOTEHIIMANAX 9N1eKTpofa. B-TpeTbux,
3TO pocT Yactuy Pt BclefcTBMe arnmomMepalyy U CO3peBaHUA
no OctBanbAy. JJaHHBIT MeXaHM3M CHIDKEHMS 37IeKTPOXUMMU-
4YeCKM aKTMBHOII IIOBEPXHOCTY BKII0YAeT IIOBTOPHOE OCaXKe-
Hye yacTul Pt Ha 6osee KpyIHbIe YaCTUILBI ¥ arJIOMepaLMIo
HaHouacTuI Pt mocpescTBoM MuUrpanum Ha IOBEPXHOCTM YT-
JIEpOJJHOT'O HOCUTETISL.

PaspaboTka MaTepyana HOCUTeENA SBJISACTCS ORHOIN U3 Iep-
BOOYEPEIHBIX 3a/la4, CTOAIIMX Ha ITyTH KoMMepumanmsanumu T,
TaK KaK OHM B 3HAUUTE/IbHOI CTEelleH) BIUAIT Ha CTOMMOCTb U
pecypc paboThl KaTamnsaropa, a 3Ha4YUT, M BCell CUCTEMBI B Iie-
noM. K MarepuanaM, HOCUTeIAM HpPeNbABJIAIOTCA JKeCTKIe Tpe-
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OoBaHMsA, TaKMe KaK: HajM4ye Me3OIo-
PUCTOI CTPYKTYypbl, KOTOpas obecrie-
4MBaeT TPAHCIIOPT PEareHTOB, CTAON/Ib-
HOCTb B HI€JIOYHBIX M KUC/IBIX Cpe€lax
B ycnoBusAX pabotsl T, aneKTpoHHAs
IIpOBOAMIMOCTD, ITpOYHAA CBA3b MEXAY
HAaHOYACTUIIAMM METaJIIa X MaTepyanioM
HOCUTEIA, KOTOpasA IMOBbINIAET CTa6I/ITIb-
HOCTb KaTa/nmsaropa. T HocuTens u
COCTaB €ro ITOBEPXHOCTY B/IMAIOT HA Ta-
Kle TapaMeTpbl KaTaan3aTopa, KaK Auc-
IEPCHOCTD META/ITIMYECKNX HAHOYACTIUL
" CHVDKEHME CTEIIEHN MX arperanmun.
VccnenoBauys HOCUTeTIEH, B OCHOBHOM,
COCPeflOTOYeHbl HA YIIEPOJHBIX Mare-
puanax, Omaropapss pARy XMMMUYECKUX,
MEXAaHNYECKUX U CTPYKTYPHBIX CBOI7ICTB,
KOTOpbI€ NENMAIT UX NEPCHEKTUBHDBIMUI
HOCUTEJISIMU 110 CPAaBHEHUIO C HeyTJie-
POOHBIMUM MaTepuanaMu. YIJIepOfIHbIE
HaHoTpyOku (YHT) mpencraBisior
3HAYUTE/IbHBIN MHTEpeC [/IS1 UCIONb30-
BaHNA B 97IEKTPOKATa/IM3e, TaK KaK OHI
OTBE€YAI0OT OCHOBHBIM ITPE€NBABJ/IAEMbIM
TpeboBanmaM. Kpome Toro, cyuiectsy-
eT BO3MOXKHOCTb  Ie/IeHAIIPaB/IeHHO
U3MEHATb UX S/IEKTPOHHYI0 CTPYKTYpPY
MOCPECTBOM MOAM(UKAIUY TOBEPXHO-
CTU PAa3/INIHbIMU TE€TEPOATOMAMMU. TaK,
IpY TOMMPOBAHMUY a30TOM, 3HAUUTENIb-
Hasl pasHUIIA B 37IEKTPOOTPULIATE/IBHO-
ctu Mexay N (3.0) n C (2.55) BbI3bIBaeT
CMEILleHNEe 3JIEKTPOHHON IUIOTHOCTU OT
atromoB C k coceguuM atoMaM N, a Ha-
JI4yie HETIO[E/ICHHOM Iaphbl 9/IEKTPOHOB
Ha atoMe N CIIocoOCTBYeT MOBBIIIEHNIO
37IeKTPOHOJOHOPHOI CIIOCOOHOCTH
YHT. Takoe m3MeHeHue 3/1eKTPOHHOI
IVIOTHOCTU Ha atoMax C, cocegHux c N,
obecreunBaer xemocop6brmio O, B opu-
eHTaLVM, O7TATOIPYATHON /IS 0cmabe-
HyA (paspeisa) casyu O-O.
VccnenoBaHo BSAHME MAacCOBOTO
COo€prKaHMA IUIAaTMHBI B KaTaaUTU4dE-
CKOJI CHCTeMe U IpelBapUTeNbHOI 00-
paboTKM HocuTens, obecHedyBaroLel
3aKpeIIeH)e Ha ITOBEPXHOCTU HaHOYa-
CTHUI] MeTa/IIa, Ha PeaKIMI0 BOCCTAHOB-
JleHMA KMcmopopa. Macca karamsaropa
B KommdecTBe 100 MKr/cM?, KOTOpPYIO
HaHOCW/I Ha IIOBEPXHOCTb NOMCKOBOTO
97IEKTPOfia M3 KATAIUTUYECKUX «dep-
HUI», IJ14 BCEX MCCIENOBAHHbBIX KaTa/In-
3aTOPOB Obl/Ia IIOCTOAHHOI, @ MacCOBOE
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copiep>KaHue IVIATVHBI Ha 51eKTPOfie 3a-
BJICE/IO OT JICCTIElyeMOTO KaTa/In3aTopa,
T.e. MACCOBOTO COZEpKaHMs IUIATVHBI B
uccexyeMoit cucteMe (MaccoBoe cofiep-
JKaHIe IJIAaTMHBI cocTaBiasao oT 10 mo
60% Pt). DmekTpoxmMmdecKne xapakre-
PUCTUKY IMCIEPCHBIX KaTaIM3aTOpPOB
UCC/IENOBAaHbl B MOJIE/IbHBIX YCTIOBUSAX.
L1 oLleHKM B/IMAHMA COCTaBa IIOBEpX-
HOCTY HOCHUTEJIA Ha CBOJCTBA IUIATUHO-
BBIX KaTa/JM3aTOPOB B KadeCTBe HOCH-
Teselt BeIOpans! ABa Tumna YHT - ¢yHk-
I[VIOHA/IM30BaHHbIE B ILIE/IOYM M (PYHK-
L[VIOHA/IN30BAaHHbIE C IIOC/TIEHYIOLIIM
momypoBaHueM asoroM. PyHKUMOHA-
m3anua pactBopoM NaOH mpusopgut
K MATKOMY OKJCTIEHUIO IIOBEPXHOCTH, B
pesynbrate 4ero o6pasyeTcst OfMH THUII
KICTIOPOACOAEPKAINX TPy — TUAp-
OKCU/IbHBIE (mabn. 4). B pesynbrate mo-
CTIeflyIOIEr0 JOMMPOBAHMUA a30TOM Ha
nosepxHoctu YHT Habmogatorcs nmupu-
AVHOBBIE U MMPPONIbHBIE (POPMBI a30Ta
(mabn. 4).

BPUKC: BonPochl akonoruy @ BECTHAK PO@H

Tabauua 4. Cocmas nosepxHocmu u nopucmas cmpykmypa Ho-
cumereti u Kamanuzamopos ¢ cooepicaruem 20 macc. % Pt

RS
YHT

o 1.21 215

AnemeHt/

at. %

0/2.18

0/10.08
N/1.15

0/2.8
Pto/1.21
Pt0/0.78
Pt0,/0.18

0/2.97
N/A.58
Pt/ 1.6
Pt(OH), / 0.74
Pt0/0.33
Pt0, / 0.24

YHT 0.86 14.25

NaQH+N

20 Pt/YHT, 1.18 213

NaOH

20 PY/YHT 0.73 14.3

NaOH+N

CornacHo gauubiM POIC (puc. 12 6, ¢, 0; mabn. 3), npu
UCTIONb30BaHUM B KavecTBe Hocmtens YHT - mpn opuna-
KOBOM MAacCOBOM COfIepKaHIM IJIATMHBI Ha IOBEPXHOCTY KaTa-
nm3aTopa HabmogaeTcs OObllle IJIATHHBL, KOTOPas B OCHOBHOM
HAXOOUTCA B MeTa/IM4ecKoM cocTtossHum — Pt® (71.3 sB).

ITonMobHBII METOJ, CUHTe3a SIB/LETCS OHNUM U3 Hanboree
PacIpOCTPaHEHHBIX VM IPOCTBIX METOOB, MCIIOIb3yeMBbIX IS

CUHTe3a 5JIeKTpOKaTa/ln3aTopa Ha ocHose Pt. JlaHHBIN MeTof,

8 1 OH/C=0 30 -
Ols 531.4eV Ptdf P!
7 A 25 | 71.3eV
a 6 - Oxides
S 530.1eV 2 50 |
5 :
=4 - S 15 -
=]
= =
23 :
[5) E 10 T
£ =
T 2 5
= g 5
I =
0 - 0 -
533 528 78 75 72 69
Oueprus cBasm, 5B DHeprus cBsu, 2B
a 0
7, 4 30 1 )
Ols OH/C=0 N1s Ptaf f,)]t 2
2eV
6 i 531.3eV C=N_C 25 i
Oxides 3 398.6 eV "
4 : | co/co-c a =3
851 s25ev 530.2 eV g 55 4
z ., % C-NH-C g
A (]
% % 2 400-4 eV E 15 n Ptoz Pt(OH)z
831 = \ 5 74.9 eV 723eV
5 5 510 -
= o =
=l 2 E 1 o]
= = =
1A 3
0 = 0 T 1 O -
533 528 400 396 78 75 72 69
Oueprus cBasu, 5B Dueprus cBs3u, 5B OHeprus cBs3y, 5B
8 2 0

Puc. 12. POIC cnexmpot Ols (a) u Ptdf (6) na Pt/YHT,
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u Ols (8), N1s (2) u Pt4f (0) na 20Pt/YHT,,

laOH+N"
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MO3BOJIAET COXPAHUTb ME30HOPUCTYIO CTPYKTYPy HOCHUTENeNn
(o6beM (Vnop) U IMaMeTp (Dnop) op (mab6n. 3)), koTopast obec-
HeyrBaeT BBICOKYIO YICbHYIO IUIOLIAb IOBEPXHOCTY 1 9 dek-
TUBHYIO 11 (}ys3nio peareHTOB K KaTamuTideckuM neHTpam.Ha
uccnenyembix Y HT yBenmdenne Toka OKIMC/IeHNA IEPOKCHU/A BO-
TOPOfa MPOMCXOAUT IMPOIOPLOHATBHO TOKY BOCCTAHOB/IEHNA
KICTIOPOJia, T.e. Hab/IIoaeMblil IPoLjeccC IpoTeKaeT ¢ 0OpasoBa-
HUEM HO2 no aByxsnekTponHomy myt. Ha YHTN,OH+N Ha-
O/moaeTCs CMellleHye IIOTeHIMaIa TTOTYBOTHbBL (E, /2) B ITOJIOKM -
TenbHYyI0 cTopony Ha 0.17 B mo cpaBrenuio ¢ YHTN,0H. Ilpu
3TOM YICJIO 3/IEKTPOHOB, YYACTBYIOLIMX B PEAKIN, COCTABIIAET
3.2, a mpoIeHT 06pa3oBaBIIeTiCs IEPEKICH CHIDKAeTCA B 2 pasa
(mabn. 5). Takum obpasom, Ha YHTN,OH+N YBemMunBaercs
BKJIafl 4eTBIPEX3/IeKTPOHHOIO IIPOLjecca BOCCTAHOB/IEHNA KIIC-
JIOpoza.

VccnepoBanne crabumpnoctu YHT, mopBepruyThix obpa-
6otke B NaOH u gonupoBannio azorom (mabn. 4), mokasajo,
4TO CHIDKEHIE S3 A Tocnie 1000 nukiioB He npesbiniaet 3%.

Vcnionp3oBanne fonuposanHeix YHT mosBonseT cuaTe3n-
poBaTh KAaTa/jM3aTOPbl C PAa3INIHBIM MACCOBBIM COfiepXKaHNMEM
Pt. OTo cBsA3aHO C TeMm, YTO HONMPOBaHNME A30TOM IPUBOAUT K
06pa3oBaHNI0 OOJIBLIOTO YMC/Ia AKTUBHBIX LIEHTPOB, IO KOTO-
pbIM npoucxoanut ¢opmuposanue yactuy Pt. Takum ob6pasom,
IIpY OffTHAKOBOM MacCOBOM COfiepykaHuu Pt 6071blioe 4ncio ax-
TUBHBIX IIEHTPOB Ha mosepxHoctu YHT - mosBonser cuH-
Te3MPOBATh OOJIblIIee YIC/IO YACTULL Pt ¢ MEHBIINMIY pasMepaMIL,
3TO HPUBOAUT K POCTY HoBepxHOCTH Pt (mabn. 5).

IIpn copepxannu 60 Macc. % ynenbHas MOBEPXHOCTD Pt cHM-
JKaeTcs 3a cYeT yKpyIHeHuA Jactul Pt. T.e. sapoxx/ieHue HOBBIX 4a-
CTHUL] He IIPOMCXOMUT, TaK KaK HeJOCTATOUYHO aKTVBHBIX LIEHTPOB,

Tabnuya 5. Xapaxmepucmuxu nosepxnocmu (S, m°/2, usme-
peHHas no okmary//6ode), 3aps0 nosepxrocmu (8 eude 1/2Q,
Kn/e, onpedenennuiii no IIBA) u snexmpoxumuueckue napame-
mpoL Hocumerneti

1/2Q,Kn/r o - | 1/2Q, Kn/r nocne

ST OKTaH//Boja | ucXopHas F1/2:B % HO, | 1000 LMKIIOB
YHTNaOH | 333.5/492 | 215 | 064 |17] 812 20.8
YHTNaoH +N | 268.8/154.2 | 60 081 |32 42 58.1

Tabnuua 6. Benuuuna nosepxrocmu Pt/YHT xamanuzamopos
00 U nocne KOpPO3UOHHO20 MECHUPOBAHU

SPt Ha S, M?/r nocne | S_, M2/r nocne
0, 2 ! g
3NEeKTpoAe; CM? gOOuuKnos 11]00 LMKIOB
10

1.0 52.2 31.8 19.3
SUVHT 20 23 58.7 36.4 22
Mot 40 46 57.3 58.0 25.7
60 54 45 32.1 23.4
10 16 80 52.8 34.4
20 33 81.9 516 36.8

PWHTN30H+N
40 63 78.6 57.8 46
60 70 58.5 40.2 33.9
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a OCaXJeHNe IUIATVHBI IPOUCXOUT Ha
MIMEIOIIVIXCA YaCTHLIAX.

Ilosepxnocts Pt BoO3pacTaer c
YBEIMYeHNEM MACCOBOTO COJep KaHM
Pt.Ecnu npefnonoxurh, 4To BeIMYNHA
MOBEPXHOCTY Of[HOTO THUIIA HOCKUTEJIS
IOCTOSIHHA [/ psifia KaTa/ln3aTopoB,
TO Npu yBenmdeHunm macc. % Pt orHo-
IIeH)e MOBEPXHOCTY HOCUTENA K IIO-
BepxHocTu Pt Ha snexTpope nagaer, To
€CTb YMEHBIIAeTCA JO/A IMOBEPXHOCTH,
CBOOOHOI OT IJIATVHBI.

Bakneitmeit ~ XapaKTepHUCTUKOI
9NIEKTPOKATA/IN3aTOPOB  ABJIAETCA UX
CTabMIbHOCTb. B mabsn. 6 mpencrasie-
HBI TaHHbIe OTHOCUTE/TbHOTO CHIDKEHIS
S, B Iponecce nukamposanus mus Pt/
YHT, ,u Pt/YHT . . cpasnmanbim
MaccoBbIM copiep>kanueM Pt. ITo momy-
YEeHHBIM pe3y/lIbTaTaM MOXXHO CHeNaTb
BBIBOJI, YTO HAa CTAOMJIBHOCTb OKa3bl-
BAIOT B/IMSHME HECKONbKO (aKTOPOB:
BO-TIEPBBIX, 9TO ITOBEPXHOCTb HOCUTE-
JIs, @30T B COCTaBe IOBEPXHOCTU yBe-
MMYMBaeT MPOYHOCTb CBA3M MeTajIa
C HOCUTEJIEM 32 CUeT M3MEHEHN:A 3JIeK-
TponHoI cTpykTypel YHT. Takum 06-
pasoM, KaTaamsaTopbl Ha JONMPOBAH-
Hbix YHT nposBisaior 60/mee BHICOKYIO
CTabM/IPHOCTD IO CPAaBHEHMIO C KaTa-
musaropamu Ha YHT, . Bo-BTOpbIX,
pasMep YacTuI IUIATMHBL BupHo, 4TO
npyu GofblIeM COflep>)KaHUM IUIATHHBI,
I7le YaCTUYKU KpYIIHee, Terpajauns ee
HIOBEPXHOCTY IIPOVCXOANT MeTJIeHHee.

CormacHO MHOTyYEHHBIM JaHHBIM
(mabn. 6), HanbonmpIIasi CKOPOCTD Jie-
rpajaliuy IIATVHBI HAOTIOAeTCS B Te-
yeHne nepBbix 500 HUK/IOB, KOIha Ipo-
UCXOAUT PACTBOPEHNUE U IIepeocaxje-
HIe MeNKMX HaHouyacTun Pt. [Ipyrumm
C/IOBaMU, TIPeX/ie BCEIO PacTBOPSIOTCSA
MefIKMe dYacTuipl Pt, KoTopble MOryT
OC@XKMAThCs Ha 60JIee KPYIHbIX 3a CYET
pasHMULIBI B IIOBEPXHOCTHOI CBOOOJ-
HOIT SHeprun. bosnee KpymHble 9acTUIIbI
MeHee ITOfBep>KeHbI IeTpajalny, B pe-
3y/IbTaTe 4ero CHIDKEHVE ITOBEPXHOCTI
Pt samennsaercs.

s manpHENIINUX MCCIeTOBaHNI
BIVMAHMA MAcChl IUIATMHBI Ha 9JIeK-
TPOKATAIUTUYECKNe XapaKTepUCTUKN
Obl1a BbIOpaHa CUCTeMa Ha OMMPOBaH-
Hpix YHT. [lna xatammsatopos c¢ co-
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nepxanueMm 10, 20, 40 n 60 macc. % Pt,
CUHTE3VPOBAaHHBIX HA YHTNaOHm, 6bUIN
3amMcaHbl MOJSPU3ALMOHHbIE KPVBBIE
[PV Pa3INYHbIX CKOPOCTSIX BpAallleHUs
anekTpofa. OCHOBHbIE pasauuusa s
UCC/IEAyeMBIX KaTa/lN3aTOPOB COCTOAT
B BeJIMYMHE TOKOB OKVIC/IEHVS IEPOKCU-
Ia BOZOPOJia Ha KOJIbLIEBOM 3/IEKTPOJIE.
B pany ysenmuenma macc. % Pt Benu-
Y/[Ha TOKOB Ha KOJIBLIEBOM 3JIEKTPOJie
CHIDKaeTCs, KaK M BBIXOJ, IEepPOKCUTA
Bofopoza. BunHo, 4To ¢ yBemmueHneM
MOJIIPU3ALUYN CHYDKAETCS YMCIIO 3JIeK-
TPOHOB, YYaCTBYOIIUX B peaKUNu, U
BO3pacTaeT BBIXOJ, MEPOKCH/A BOOPO-
fa. OTO yKasbIBaeT HA TO, YTO IIPY IIO-
TeHIManax Hke 0.7B cyMMapHbIi TOK
BOCCTAQHOBJIEHMsI KUCTIOPOJa BKTIOYAeT
TOK 2X-97IEKTPOHHOTO BOCCTAHOBJIEHUS
O, Ha TIOBEPXHOCTH HOCHUTENA, CBOOOI-
HOIT OT TIaTHHBL. [Ipy 9TOM OTHOLIEHNEe
koHcTaHT k /k, (BoccTaHOB/IEHME HeTO-
CPeNCTBEHHO [0 BoAbl (4 amekTpoHa)/
Jyepe3 IPOMEXYTOYHOe OOpa3oBaHNe
Iepokcuaa Bogopona (2 anmekTpoHa)) ¢
yBe/IM4eHNeM IMOJIAPU3ALNN CHIDKAET-
s, a C yBeMMYEHNEM COfiep>KaHuUA IIIa-
TVHBI YBE/TNYMBACTCA.

Takum 06pasom, 1O COBOKYIIHO-
CTU Pe3yIbTATOB HACTOSAIIETO MCCIeH0-
BaHMA KaTanm3aTopsl ¢ 60 u 40 macc.%
Pt/YHT, . ABIAIOTCA  Hambormee
MePCHEeKTYBHBIMU IS IIIOYHBIX TOII-
JINBHBIX 371eMeHTOB. OQHAKO, C IIeJIbI0
YMEHDBIIEHNSI CTOMMOCTY  KaTOJIHBIX
9NIEeKTPOKATANMN3ATOPOB, [Ja/bHelIne
UCCIIeIOBAHMS TO/DKHBI ObITH HAIpaB-
JIeHbl Ha Pa3pabOTKy METONOB MOJAM-
buKanMy yIIepogHbIX MaTepyuajaoB, B
TOM YNCJIe, YBe/TNYeHe CTeIIeHN JTOIIN-
poBanusa asorom YHT, yto mossomut
3HAUUTE/IbHO YBEINYNUTD JJOMIO IPAMOIL
peaxIuy 37IeKTPOBOCCTAHOB/IEHNSI KUC-
JIOpOJia 10 BOZBI.

Pesynbratrsr VICCIIEOBAHMIT
ony6nukoBaubl B Russian Journal of
Electrochemistry [37].

Inexmpoxamanuzamopul, dPpex-
mueHuvle 6 peaxiyuu OKUC/IeHUs 8000p00a
B ornmmume or peakumm BOCCTa-
HOBJIGHUsI KICTIOPOJA, CO3[AHMIO He-
IUTIATVMHOBBIX KAaTA/IMTUYECKNX CUCTEM
IULS1 peaKLny OKUCIEHNsT BOZOPOJA TI0-
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CBSAILIEHO OTPAaHMYEHHOE KOMN4ecTBO pabort. IIpn aTom fake Ha
IUTATMHOBBIX KaTa/lIN3aTOpax IIPY Ilepexofie OT KUCIOTHBIX K IIle-
JIOYHBIM 37IEKTPOINUTAM CKOPOCTb OKucneHus Bogopoxna (POB)
cHKaeTcs. Cpefy HEIUIATMHOBBIX KAaTa/IN3aTOPOB OTHOCUTEIb-
HO BBICOKMe XapakTepucTuku B POB noy4ens! rimaBHbIM 06pa-
30M Ha JJpyTMX MeTa/UIax IiaTnHosol rpymmsl (Pd, Rh, Ir), xoTs
BC€ OHI, KaK IIPAaBUJIO, YCTYHAIOT 110 aKTUBHOCTH Pt. Ilockonbky
UCIIO/Ib30BaHNe 9TUX META/UIOB IPAKTNYeCK) He HaeT IpeuMy-
LIeCTBA B CTOMMOCTY KaTa/IM3aTOpa 0 CPAaBHEHMIO C IUIATHHOI,
MepCHEeKTVBHBIM HAIIPAaBJeHNEM Pa3BUTHUA 37eKTPOKATaIN3a
POB npepcrasnsercs NOUCK IOAXOI0B K CHIDKEHUIO COJEpIKa-
HIA IJIATVHBI B COCTAaBe aHOJHOTO aKTMBHOIO cnodA. B crydae
BOZIOPOJHO-BO3AYMIHBIX 1O ¢ NMPOTOHIPOBOJAIINMHI IEKTPO-
muramu Tuma Nafion copep>kanne matuHel B coctaBe AC aHOza
MO>KeT ObITb CHIDKEHO BIIOTH 10 ~ 0.01 Mr/cm? Ipy cOXpaHeHUN
BBICOKIX BO/IbTAMIIEPHBIX XapakTepucTuK. C TOUKM 3peHus pas-
BUTMS VICCTIEOBAHMII B 06/TACTY HEIUIATMHOBBIX KaTaIM3aTOPOB
st POB MOXXHO OTMeTHTD PaboTy, B KOTOPOIT OblIa IMOKa3aHa
BBICOKAas aKTUBHOCTH Kartanmsaropa Ni, WCu, , B 1[eno4HOi
cpernie, XOTs 1 6€3 IIPOBEPKY €r0 XapaKTepUCTUK B coctaBe MIB.
B nuTeparype U3BeCTHBI CMHTE3MPOBAHHbIE AaHOJHbIE KaTaIn3a-
TOPBI Ha OCHOBE NA/ITAAN, MOAV(PUIINPOBAHHOTO COSHEH-
MU HUKe/A 1 nepus. Porb MopnuIpyommx KOMIOHEHTOB, 110
MHEHUIO aBTOPOB, 3aK/TI09aeTC B GOPMIPOBAHNM YIACTKOB [/
HAKOIUTEHNsI KUCTIOPOJCOMEPIKAIUX a/icOpOaTOB (OHMC), y4acr-
BYIOIMX B OKMC/IeHnu qactu H , o6pasyromuxcs B npouecce
AVCCOLIATYBHON XeMOCOpOIIM BOJOPO/A Ha ITa/utagun. biaro-
lapsi 9TOMY HOBbIIIaeTCsA 9P PeKTUBHOCTD UCIoMb3oBaHms Pd.

B Hacrosmeit paboTe MccaefoBaH OMMeTa/UIMYeCKIiT Ka-
tanmusarop PtMo/YHT ., BK/IH09as ero UCIIbITAHNSA B MOJIE/b-
HBIX YCTIOBMAX U B cocTaBe MOb 1e104HOr0 BOJOPOJHO-KIUC-
nopopHoro T3. [lna karammsaropos PBK nmposenensr nccnefo-
BaHMs 110 OIpefeNIeHNI0 BAusHNusA Metofa obpaborkn YHT Ha
VX aKTMBHOCTD ¥ CTaOM/IBHOCTD. [Ipy MCIIBITAaHMSAX AHOIHBIX Ka-
Ta/IN3aTOPOB ObIIO PACCMOTPEHO BIMSHIE MAaCCOBOTO COfiepsKa-
HIA IJIATUHBI B KaTa/IN3aTOPe Ha XapaKTePUCTUKI B MOJIe/IbHBIX
ycnoBusAX 1 B coctase MOb TO.

B 1ie/104HOM 971eKTpOIUTE OKUC/IEHNEe BOTOPOfa Hanboree
3¢ eKTUBHO MPOTEKaeT Ha IUIATMHOCOAEP)KAIMX KaTaIn3aTo-
pax. IIpn 3TOM aKTMBHO IPOJO/DKAETCS MONMCK KAaTa/lIn3aTopoB
OKIICTIEHN BOJOPOJIA, He cofepsKamx IiaTnny. Kak cnenyer ns
puc. 13, akTMBHOCTD KaTtanutndecknx cucreM RuV u RuNi 3Ha-
YYUTE/IbHO YCTYNIAET IVIATMHOCOAEPKAINM, a IIPY IIOTeHIMAIaX
nonoxxurenbHee 0.2 B HabmomaeTcss CHUDKEHME TOKOB OKMCIIE-
HIA BOJLOPOAQ, YTO, BEPOATHO, CBA3AHO C OKIC/IEHNEM NOBEepX-
Hoctu Ru 11 mofaBieHneM afcopbumm BOZopoaa Ha Hell.

Cpenn Pt-coneprxamux karanmusaropos PtMo/YHT, . ¢ co-
nep>xanyeM Pt 12 macc. % meMOHCTpuUpYeT 6o/iee BHICOKYIO aKTVB-
HOCTD, 9eM 40% Pt/YHT, .. Kpome Toro, mis karanmusaropa ¢ pas-
HBIM MOJIbHBIM COOTHOILIEH/EM METa/IOB HAaO/TIONAeTCs TPaKTIye-
CKI TIOJTHOE TIOKPBITYIE YITIePOHOI HOIOXKKY (puc. 14), n acTtu-
IL[bl YITIEPOJHOTO HOCUTEJIS XapaKTepU3yIOTCsl MEHDIINMM pas3Me-
pamu. B panpHeNIIIX MCcCIefoBaHNAX MCIIOIb30Ba/IN KAaTa/IN3aTop
PtMo/YHT npu cooTHOMEHNY MeTajUIOB, paBHOM 1:1.
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Puc. 13. Ilonapusayuonnvie kpusvie okucnenus sodopooa 6 0.1M KOH. 0.005 B/c; 1500
06/mum; m_, = 0.15 me/cm’.

Ka

Ha puc. 15 npusenensl nonsapusa-
IL[VIOHHbIE KPVBBIE OKVC/IEHNsI BOLOPOAA,
U3 KOTOPBIX BUJHO, YTO KAaTajM3aTop C
copmep>kanueM Pt 12 macc.% xapaxrepu-
3yeTcsi HarbOoIbIIell aKTYBHOCTBIO.

3aBUCUMOCTD  BeJIMYMHBL  IIpe-
IeTIBHOTO TOKa OT CKOPOCTY BpalljeHNs
97IEKTPOJA ABJIAETCA NPAMONIMHENHOI],
3TO CBUJIETENBCTBYET O TOM, YTO HAO/IO-
IaeMblil TOK sAB/AeTCS AU Py3MOHHBIM.

YckOopeHHOe KOPPO3JMOHHOE  Te-
CTUpOBaHMe II0KAa3ajo, 4TO KaTaju-
sarop 12PtMo/YHT, . mpossnser
JIYYLIYI0 CTaOUIBHOCTb B YC/IOBUAX

Kam- PtMo/YHTNaOH PtMo/YHTNaOH PtMo/YHTNaOH
4 1:0.5 6 monax 1:1 8 monax 1:2 6 monax
EDX
Mo
Pt
C
1I]I]pm CK 100 pm CK

Puc. 14. COM usobpasicetuie u 3/ieMeHMHbILL COCMAB CUHMESUPOBAHHBIX KAMAIUAMOPOB.
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(b)

2800 rpm
25
20 \
" R
E 151 ~—
z —
1.0 650 rpm
051
o0y
oo 02 04 06 08 10
;‘5 E (RHE), V

¢ pasnuuHbiM coomuoueHuem memannos 6 0.1M
c codepicaruem

NaOH

NaOH’

naamunsl 12%, npu pasnuunblx ckopocmsx epausenus anexmpooa 6 0.1IM KOH. 0.005 B/c; m, = 0.15 me/cm’.

usMepeHusA, 4eMm KaTanmsatop 20Pt/
YHT, > HE copepxammii Mo, a oTHO-
cutenbHOe cHIDKeHne OAIl mmaTtmHb
IJA TaHHBIX KaTann3aTOPOB COCTABIIA-
eT 60% n 37%, COOTBETCTBEHHO.

IlonyueHHble faHHBIE ITO3BOJIAIOT
PEKOMEHJIOBaTh MCIOIb30BaTh B IIle-
JIOYHOM TOIIMBHOM 9JIEMEHTe paspa-
6otanublit Katamusarop PtMo/YHT ¢
copep>kanueM IvtatmHbl 10-12 macc.%
B Ka4yecTBe aKTVMBHOTO CJI0S aHOJA JJIA
OKIIC/IEHM S BOLOPOJiA.
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influence of the nature of the carbon supports, dopants, and modifiers (platinum, molybdenum, silver, palladium,
iron, nickel, cobalt, etc.) on the catalytic performance of the resulting materials in ORR and HOR was studied.
Testing the synthesized catalysts in an electrochemical cell showed that the catalyst based on mesoporous
carbon modified with 7% palladium (SMK-3_Pd) is comparable in performance to a commercial platinum catalyst
containing 40% Pt and exhibits high corrosion resistance.
Keywords: alkaline fuel cells, oxygen reduction catalyst, hydrogen oxidation catalyst, carbon nanotubes,
mesoporous carbon.
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Fig. 1. Raman spectra of synthesized carbon materials.

100

-1 100
— Y\n
80

\ {80 ~

[)]

= —— CMK-1_Pd £
& g ——CMK-1_N_Pd deo
2 —— CMK-3_Pd | Y
& CMK-3_N_Pd Ja0 8

40

] T T T T T
0 100 200 300 400 500 600 700 800 900
Temperature (°C)

Fig. 2. Combined differential thermal analysis and thermogravimetric analysis curves of Pd-containing catalysts.
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Fig. 3. Calculated number of electrons transferred in the reaction versus potential.
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Fig. 4. Cyclic voltammogram (CV) on an electrode with various catalysts in a deaerated 0.1 M KOH solution: potential scan rate of 50 mV*s™.
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Fig. 5. Voltammograms of the most active catalysts based on CMK and a commercial platinum catalyst: potential scan rate of 5 mV s7, electrode rotation
speed of 1000 rpm, catalyst loading of 80 ug*cm.
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EHT - 21001

Fig. 6. SEM images: a - MWCNT (magnification 5000x); b - GO; ¢ - UDD; g - MWCNT _CoPc_Pd (magnification 5000x); d - MWCNT _CuPc_Pd
(magnification 4000x); e - UDD_CoPc_Pd (magnification 5000x); g - GO_CoPc_Pd (magnification 5000x).
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Fig. 8. Corrosion resistance test of the MWCNT_CoPc_Pd catalyst: a - CV before and after 2500 cycles; b — comparative diagram of the diffusion current
density (-0.80 V) before and after 2500 cycles.
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Fig. 9. Comparison of polarization curves in the ORR on a commercial platinum catalyst containing 40% Pt and our synthesized catalysts 10Pt/CNT and
SMK-3_Pd; (a) in a wide potential range and (b) in the kinetic region.
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Fig. 10. CVs obtained before and after measuring polarization curves in the i MA/CM2

ORR on the SMK-3_Pd catalyst.

Fig. 11. Current-voltage curves and the dependence of the power density
on the current density for the MEA AFC with cathodes based on the 7%
Pd/CMK-3 catalyst: 1 - 0.4 mgPd/cm’ (cathode compression ratio 20%);
2 - 0.4 mgPd/cm? (cathode compression ratio <10%); 3 - 0.07 mgPd/cm?
(cathode compression ratio <10%). PtMo/CNT (0.4 mgPt/cm2) was used
as the anode catalyst in all cases. Temperature: 40°C, RH = 100%, HDS =
39BB, I/C=1/1.
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Fig. 12. XPS spectra of Ols (a) and Pt4f (b) on Pt/CNTNaOH and Ols (c), N1s (d), and Pt4f (e) on 20Pt/CNTNaOH+N.
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Fig. 13. Polarization curves of hydrogen oxidation in 0.1 M KOH. 0.005 V/s; 1500 rpm; m_, = 0.15 mg/cm’
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Fig. 14. SEM image and elemental composition of the synthesized catalysts.
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Fig. 15. a) Polarization curves of hydrogen oxidation on PtMo/CNTNaOH catalysts with different metal ratios in 0.1 M KOH. 0.005 V/s; 1500 rpm; m_, =

1

0.15 mg/cm?. b) Polarization curves of hydrogen oxidation on PtMo/CNTNaOH catalyst with 12% platinum content at different electrode rotation speeds
in 0.1 M KOH. 0.005 V/s; m_, = 0.15 mg/cm’

t.

Table 1. Textural Characteristics of Synthesized Carbon Materials and Catalysts

general micropores

3
Specific Surface Area Pore volume, V,, cm*/g Pore diameter
S MG D,, nm
3.4

CMK-1 1245 0.78 0.40
CMK-3 1333 1.04 0.04 3.8
CMK-1_N 375 0.21 0.17 3.4
CMK-3_N 398 0.22 0.19 3.4
CMK-1_Pd 848 0.63 0.23 3.4
CMK-3_Pd 839 0.77 0.05 3.8
CMK-1_N_Pd 277 0.19 0.12 34
CMK-3_N_Pd 332 0.21 0.15 34
CMK-3_Pd_IL 575 0.53 0 41

Table 2. Kinetic parameters of the ORR on the catalyst in KOH solution (O -saturated, 1000 rpm).

R

CMK-3_Pd 2.70 -0.20 -0.07
CMK-3_Pd_IL 2.96 -0.23 -0.08
CMK-1_Pd 1.86 -0.25 -0.12
CMK-1_N_Pd 2.12 -0.27 -0.11
CMK-3_N_Pd 2.28 -0.29 -0.11
CMK-3 1.20 -0.38 -0.23

Table 3. Kinetic and thermodynamic parameters of ORR on the studied catalysts in KOH solution (O ,-saturated,

1500 rpm).
Catalyst jdif (-0.75 V), mA/cm? Eonset, \/ j kine (-0.05 V), mA/cm?
Pt/C 3.4 -0.128 -0.053 0.2160
GO_CuPc_Pd 1.84 -0.321 -0.163 0.0168
GO_CoPc_Pd 2.64 -0.229 -0.116 0.0245
MWCNT _CoPc_Pd 3.33 -0.190 -0.109 0.0302
MWCNT_CuPc_Pd 2.20 -0.261 -0.139 0.0235

No 4 (128) ceHta6pb—aekadps 2025 r.

DOI: 10.22204/2410-4639-2025-128-04-107-133

131



BECTHHK PO ®H @ EPuKC: BONPOCHI 3KONOrUM

Catalyst jdif (-0.75 V), mA/cm? o Eonset, V j kine (-0.05 V), mA/cm?
UDD_CoPc_Pd 3.04 -0.204 -0.127 0.0265
GO P P P P
MWCNT 1.52 -0.361 -0.247 0.0133
MWCNT_CuPc 2.76 -0.343 -0.165 0.0267
MWCNT_CoPc 3.45 -0.215 -0.116 0.0278
ubD 1.33 -0.370 -0.227 0.0049

* Data are not given due to low catalyst activity and low parameter stringency.

Table 4. Surface composition and porous structure of carriers and catalysts with 20 wt. % Pt

0/2.18 1.21 215

0/10.08
yHTNaOH+N N/1 1 5 086 1425

0/2.8
Pt/1.21

Nao# Pt0/0.78
Pt0,/0.18

0/2.97
N/1.58
Pt°/1.6
NaOH Pt(OH), / 0.74
Pt0/0.33
Pt0, /0.24

YHT

NaQOH

20 PY/YHT, 1.18 21.3

20 PY/YHT 0.73 14.3

Table 5. Surface characteristics (S, m?/g, measured in octane//water) and surface charge in the form of (1/2Q,
C/g, determined by CEA) and electrochemical parameters of the carriers

m S, m?/g octane//water 1/2Q, C/g original E1/2,V - 1/2Q, Kn/r nocne 1000 uuknos
1.2

YHTNaoH 333.5//49.2 8

YHTNaoH +N 268.8//154.2 60 0.81 32 42 58.1

Table 6. The Pt/CNT surface value of catalysts before and after corrosion testing.

Catalyst wt. % Pt SPt on the electrode, cm? | SPt, m?/g SPt, m?/g after 500 cycles SPt, m?/g after 1000 cycles
10 1.0 52.2 31.8 19.3
20 2.3 58.7 36.4 22
PUYHT, on
40 46 57.3 58.0 25.7
60 54 45 321 234
10 1.6 80 52.8 344
PUVHT 20 3:3 81.9 51.6 36.8
bl 40 6.3 78.6 57.8 41.6
60 7.0 58.5 40.2 339
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