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Summary
The legislative and investment initiatives of agrarian regions of the Russian Federation occupying the top
lines of the investment rating in the field of renewable energy were analyzed to select the practices that
should be adopted by less successful regions.
Abstract

Introduction. The introduction of renewable energy power plants into regional energy systems is an im-
portant stage in the implementation of Russian energy strategy for the period until 2030, however, not all
regions are successful in this task. Some of Russian agricultural regions are more successful than others
at integrating renewable energy into their energy system. Agrarian regions that have rich climatic poten-
tial but that are not included in the lists of leaders in the field of renewable energy sources, such as, for
example, the Krasnodar region, can borrow successful experience in introduction of regional economic
programs to support renewable energy sources and in their legal support. In order to adopt the experi-
ence and best practices of the regions of the Russian Federation most successful in introduction of instal-
lations based on renewable energy sources into their energy balance it is necessary to determine in
which aspects of the introduction of renewable energy sources into their energy balance these regions
have succeeded. Object. Renewable energy power plants as an element of the regional energy system.
Materials and methods. Methods of statistical processing, fundamentals of electrical engineering and
energetics were used when conducting research and making calculations. For the purposes of the study,
seven agricultural regions occupying the top lines of the RREDA ranking were selected, namely Krasno-
dar region, Rostov region, Stavropol region, Astrakhan region, Republic of Kalmykia, Volgograd region
and Orenburg region. To borrow the experience and best practices of the regions of the Russian Federa-
tion that most successfully implement installations based on renewable energy sources into their energy
balance, the following assessment criteria were identified: renewable energy potential of the region, in-
stalled capacity of renewable energy equipment, share of renewable energy sources in fulfillment of re-
gional demand, energy generated per 1 MW of installed capacity. Results and conclusions. Based on
the criteria chosen in the methodology, we should highlight Republic of Kalmykia, in which it was possible
to use the high potential of renewable energy resources to bring the region from a deep energy deficien-
cy to energy neutrality, and Stavropol region, in which, under less favorable climatic conditions, it was
possible to achieve high energy generation per 1 MW of installed capacity and the largest energy produc-
tion from renewable energy installations among the regions.

Keywords: renewable energy sources, regional energy systems, energy balance, energy potential, energy
legislation, energy-efficient economy.
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Y[OK 338.43:621.31
OLIEHKA PE3YJIbTATUBHOCTU BHEOPEHUA OB BEKTOB BO3QEHOBJ'I$IEMOI7I
QHEPIETUKU B PAMKAX NMEPEXOAA K QHEPTO3®®EKTUBHOU 3KOHOMMUKE
B ATPAPHbLIX CYBBEKTAX POCCUNCKOU ®EOEPALIUA

KupuueHko A. C., kaHOuGam mexHU4YeCcKuUX HayK, OoueHm
KupuueHnko E. B., cmapwuli npernodasamerib

@rb0Y BO «KybaHckuli 2ocydapcmeeHHbil azpapHbil yHusepcumem um. Y. T. TpybunuHa»
2. KpacHodap, Pocculickas ®edepayusi

UccnedoeaHue ebinosiHeHo 3a c4yem 2paHma Pocculicko2o Hay4Hoz20 ¢hoHOa u KybaHCcKko20 Hay4YHO20
¢hoHda Ne 22-28-20298

AxkTyanbHOCTb. 3ajaya BHeAPEHUSA SHEPrOyCTaHOBOK HA OCHOBE BO30OHOBMSIEMbIX MCTOYHMKOB B
pervoHarnbHble 3HEProCUCTEMbI SIBMSIETCA BaXkKHbIM 3TanoOM peanu3auum dHepretTudeckon ctpartermm Poc-
cun Ha nepuog go 2030 roga, ogHaKo He BCE PEerMoHbl YCNELLHO CNpaBnaTCs ¢ 3Ton 3agaden. Hekotopble
U3 arpapHbIX permoHoB Poccun nyyiie apyrux ocyLecTBNSOT BHeAPeHe BO30OHOBNSEMON 3HEPreTukn B
CBOIO 3HepreTnyeckyto cuctemy. ArpapHble pervmoHbl, obnagatwowme 6oratblM KnMMaTU4eCKUM MoTeHuna-
oM, HO He BXOoAdlWMe B NepeyHu nuavpyrowmx B obnactu BUJ, Takue, Hanpumep, kak KpacHogapckui
Kpa®, MOryT 3avMCTBOBaTb YCMELUHbIN OMbIT BHEAPEHWUS pernoHarbHbIX 3KOHOMWYECKUX Mporpamm nof-
aepxkn BUOS n ux npaBoBoro conpoBoxaeHus. [ns 3anMcTBOBaHWUS OMbITa U MyYLUUX NPaKTUK CyObLEKTOB
Poccuiickon ®enepaumm, Hanbonee ycnewHo BHEOPANOLWMX B CBOW 3HepreTudeckun 6anaHc ycTaHOBKM,
OCHOBaHHbIE Ha BO30OHOBNSAEMbIX UCTOYHMKAX IHEPrMU, HEOOXOAMMO ONpeaenuTb, B Kaknx UMEHHO acnek-
Tax BHegpeHMs BO30OHOBMNSEMbIX UCTOYHUKOB 3HEPrUM B CBOMW dHepreTndeckuin GanaHc npeycnenu atu
pervoHbl. Llenb nccnepgoBaHus. MNoBbiweHne BoBneyeHHocTn BNO B aHeprocuctemMbl permoHoB. O6bEeKT
uccneaoBaHUA. QHEProyCTaHOBKM Ha OCHOBE BO30GHOBNSEMbIX UCTOYHUKOB 3HEPTNM KakK dfieMeHT perno-
HanbHOW 3HeprocucTembl. MaTepuanbl u Mmetoabl. [1py NpoBegeHUM UcCNegoBaHUn U PacYETOB UCMONb-
30BanuCcb MeToAbl CTAaTUCTMYECKON 0OpaboTKM, OCHOB 3ANEKTPOTEXHUKU N dHepreTukn. [ns uenew mnccne-
OO0BaHUSA Oblnn BblIOpaHbl CEMb arpapHbIX PErvMoHOB, 3aHMMAalOLMX BEPXHWE CTpodkm penTuHra APBO:
KpacHogapckun kpaw, PoctoBckas obnactb, CtaBpononbckuii Kpai, ActpaxaHckas obnactb, Pecnybnuka
Kanmbikna, Bonrorpagckas obnacte n OpeHbyprckas obnacte. [ns 3aMMCTBOBaHMS OMbiTa M NyYLIMX
npakTuk cybbektoB Poccuickon depepauumn, Hanbonee ycnewHo BHEAPSIOWUX B CBOW 3HEPreTUyYecKuin
BanaHc yCcTaHOBKM, OCHOBaHHblE Ha BO30GHOBMSEMbIX UCTOYHMKAX 3HEPrnu, Bbinn BblaeneHsbl cneayowme
KpUTEPUUN OLEHKW: NOTEHLMan BO30OHOBNSIEMON SHEPreTUKN pervoHa, yCTaHOBMEHHAs MOLLHOCTb obopy-
OO0BaHUSA BO30OHOBMSIEMOM 3HEpreTukn, gona BAD B NoKpbITUM HyxX4 perMoHa, Npou3BoACTBO aHeprun ¢ 1
MBT ycTaHoBneHHON MOLWHOCTU. Pe3ynbTaTbl U BbiBOAbI. Vicxoaa M3 BblIOpaHHbIX B METOANKE KPUTEPMEB
cnepyet Bblgenutb Pecny6nuky Kanwmbikunsi, B KOTOPOW yAanocb UCMOMb30BaTh BbICOKWMIN NOTEHUMAnN aHep-
reTM4eckux pPecypcoB [Ans BbIBEAEHUS pervoHa u3 rnybokoro aHeprogeduuMTa B 3HEPreTUYECKYH
HelTpanbHOCTb, 1 CTaBPOMNOSbLCKUI Kpaii, B KOTOPOM Npu MeHee 6naronpuUATHBIX KNMMaTUYEeCKUX YCIOBUAX
NoMy4Ynnocb AOCTUYb BbICOKOW BblpaboTkM aHeprun ¢ 1 MBT yCTaHOBMEHHOW MOLLHOCTU U Haubonbluen
cpeau permoHoB BbipaboTKON SHepPrumn OT YCTaHOBOK BO30OHOBISAEMON SHEPreTUKN.

Knroyeeble csioga: 803006HO8MsIEMbIe UCMOYHUKU SHEPeUU, PpeauUOHaslbHbie 3Hep20cucmembl,
3Hepeemuyeckull banaHc, sHepeemudeckull nomeHuuars, 3Hepeemuyeckoe 3aKoHO0ameslbCmeo, 3Hep-
209hhekmusHasi IKOHOMUKA.

LUutnpoBanue. Kupnyenko A. C., Kupnyenko E. B. OueHka pe3ynbTaTMBHOCTU BHEOPEHUS OOBLEKTOB BO306-
HOBMSIEMOW SHEPreTUKn B paMkax nepexoga K aHeproadpeKkTMBHON 3KOHOMMKE B arpapHbIX cybbekTtax Poccun-
ckon ®epepaumn. M3secmus HB AYK. 2024. 1(73). 312-321. DOI: 10.32786/2071-9485-2024-01-35.
ABTOpCKMﬁ BKnaa. Bce aBTOPbI HacToALlero uccnenoBaHnAa npuHUManun HenocpeacTtBeHHoe y4yacTtue B ninaHupoBa-
HWK, BbINONMHEHUN U aHanNn3e AaHHOro nccriegoBaHuA. Bce aBTOpPbI HaCTOﬂLLLeVI CTaTb O3HAKOMUIMUCL U O,D,O6pI/IJ'II/I
npeacTaBneHHbIN OKOHYaTerNbHbIN BapuaHT.

KoHdnukT nHTepecoB. ABTOpbI 3asiBNSAOT 00 OTCYTCTBMM KOH(PIMKTA MHTEPECOB.

BBepeHue. B pernoHax Poccuiickon ®egepaumm 3a HECKOSbKO NOCNeqHUX OEeCATUNEeTUI
cnoxunacb obycrnoBneHHasi HECKONbKUMU hakTopamu CBSI3b MeXAy Temnamu pasBuUTUS Cenb-
CKOrO XO351MCTBa U NCMONb30BaHNA BO30OHOBMASEMbIX MCTOYHWNKOB aHeprun (BU3). HekoTopble 13
arpapHbIX permoHoB Poccum nydwie ApyrMx OCyLeCTBAT BHeApeHNe BO30OHOBNAEMOW 3Hep-
reTUKU B CBOKO SHEpreTMYeckyto cucteMy. B To ke BpemMsi aHanm3 ycnewHOoCTM BHeApPeHUs BO3-
06GHOBMNSIEMON 3HEPreTUKM Ha ypOBHE rocyaapcTB ropasno Gornee pacnpocTpaHeH, YeMm uccre-
OOBaHUsSl Ha yYpoBHE pernoHoB [1]. YcnewHocTb BHeAPEHUS BO30OHOBISIEMOM 3HEPreTUKN B pe-
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rMMOHE CBfA3aHa C ero KNnumaTu4ecknm MoTeHUManoM, YTO YYnTbiBaeTCs Npu onpeaeneHnun onTu-
MarnbHOro Mecta pasMeLleHus reHepupytoulero obopyanosaHus [2, 3]. [pu aToM KNUMaTUYECKNIA
noTeHuuan permoHoB He Bcerga npsiMo KOppenupyeT C UX MOSIOXKEHNEM B PasfUYHbIX perTUHrax
OLIEHKN 3PdEKTUBHOCTM mncnonb3oBaHmsa BMNO. Ha aTo Takke BRAMAOT U coumarnbHble dakTopsbl
[4, 5], BKMOYas cNpOC Ha pacnpedeneHHylo reHepaLunio, KOTOpY MpoLle BCero OcyLlecTBNATb
MMEHHO Yepe3 BO30OHOBNsieMyl aHepreTuky [6]. Ho, Kak yxe Obino OTMeYeHO, Takow 3anpoc
CYyLLIEeCTBYET B KaXOoOM 13 arpapHbIX permoHoB.

KnioueBbiMy hakTopamu, BANAIOLWUMU Ha 3PGEKTUBHOCTL UCNoNb3oBaHua BU3 B peru-
OHax C COMOCTaBMMbIM KNMMaTUYECKUM NOTEHLMANoM, ABMASIOTCA NpaBoBble U OpraHn3aLMoHHbIe
MeXaHW3Mbl, a TaKke Mepbl, NPeanpuHMMaemMble PYKOBOACTBOM pervoHa Ansi NoBblLLEHUSA 3KO-
HOMWYECKOW NpuBneKkaTensHOCTU ucnons3oBaHusa BUS. ArpapHslie pernmoHel, obnagatowme dora-
TbIM KNMMaTUYECKMM MOTEHLMANOM, HO He BXoAdllMe B nepevHu nuampyrowmx B obnactn BU3,
Takue, Hanpumep, kak KpacHogapckumn kpan, MOryT 3aMMCTBOBaTb YCMELUHbIA ONbIT BHEAPEHWUS
pernoHarbHbIX 9KOHOMUYECKNX NporpamMm nogaepxku BU3 n nx npaBoBoro conpoBoOXaeHUs.

[na 3anmcTBOBaHMA OMNbITa M Ny4YwKnX MpakTuk cybbektoB Poccuiickon ®epepauun,
Hanbornee ycrnewHO BHeAPSOWMNX B CBON 3HEPreTmyeckMn 6anaHc ycTaHOBKW, OCHOBAaHHbIE Ha
BO30OHOBMSIEMbIX UCTOYHMKAX 3HEPryv, HeobXoOMMO AOCTOBEPHO OnpeaenuTb, KakMe MMEHHO
9TO pervoHbl. Ha cerogHAWHMN AeHb Ana 3Toro He ChOpMMPOBAHO €AMHON YHUBEPCAnbHON Me-
TOOUKM, KOTOopas Gbina Obl 3aKpenneHa HOPMAaTMBHO UMW €AMHOMMAacHO MpU3HaHa Hay4HbIM CO-
o6LLIeCTBOM, MO3TOMY BOMPOCHI KOMMYECTBEHHOW OUEHKN 3(PEKTUBHOCTM BHEOPEHUS] 3HEPro-
YCTaHOBOK Ha ocHoBe B3 1 meponpuaTuii No NOBLILLEHUIO 3HEProaddEKTUBHOCTU A0 CUX MOp
OCTalTCA ANCKYCCMOHHBIMM KaK B Hay4YHOW nuTepartype, Tak B busHec-coobLuectse [7].

BaXHbIM MCTOYHMKOM MHpOpMaLMK SBNSIOTCA WMHBECTULMOHHBbIE PEWTUHIM B obnacTu
BU3, coctaeneHHble Accoumaumen pa3sutusa Bo3obHoBnsiemon aHepreTukn (APBOJ) [8]. OgHako
WHBECTULMOHHBIN PENTUHI BbLINOMHAET Gonee WMPOKyo 3adavy, Yem onpeneneHve adpekTme-
HOCTU ucnosnb3oBaHna BN noTeHumana, u BkMoYaeT B cebs psa M3ObITOYHbBIX AN 3TOW Lenu
nokasartenemn, Taknx Kak oLeHKa NOAroTOBKN KaApOB B pernoHarnbHbIX By3ax, KONUMYECTBO YNOMMU-
HaHus BUD B pernoHanbHbix CMU 1 BeICTYNNeHUsA ouumanbHbiX NyGAnYHbIX N1l Ha Meponpu-
atuax. [NpegctaBnsetcs Oonee uenecoobpasHbiM OrpaHMYMTBCA MapameTpamu, Henocpea-
CTBEHHO KacalLLMMUCH 3HepreTndeckoro banaHca U 3KOHOMUYECKOro acriekta UCMoNb30BaHus
BU3 ona cybbektoB Poccuiickon ®enepaumm.

Llenb nccnegoBaHusa — NoBbILLEHWE BOBNEYEHHOCTM BAD B 3HEeprocucteMbl pErmMoHoB.

O6GLeKkT uccrnenoBaHUs: SHEProycTaHOBKM HAa OCHOBE BO30OHOBMSIEMbIX WUCTOYHMKOB
SHEpPrun, Kak aNeMeHT permoHanbHOM SHEPrOCUCTEMBI.

MeTtoauka nccnegoBaHus. [1ns uenen uccnegoBaHns ObiNn BeiOpaHbl CEMb arpapHbIX
PErMoHoB, 3aHUMAaKLNX BEpXHME CTpodkn pentuHra APB3: KpacHogapckui kpai, PoctoBckas
obnactb, CtaBpononbckuin kpawn, ActpaxaHckast obnacTtb, Pecnybnuka Kanmbikus, Bonrorpaga-
ckast obnactb n OpeHbyprckas obnacTb.

[nsa onpegeneHns UCXOOHbIX YCNOBUA PErMOHOB AN 3HepreTn4eckon oueHkn bbinu uc-
nonb3oBaHbLl ABa napameTpa: NoTeHuman BO30OHOBNAEMbIX MCTOYHMKOB 3HEPrnn U aHeprogo-
CTaTOYHOCTb.

[na aHanusa noteHumana BO306GHOBMASEMbIX UCTOYHMKOB 3HEPrun 6biv MCMOMb30BaHbI
AaHHble BanoBoro noTeHumana M3 HeCKONMbKUX UCTOYHMKOB: ANS COMHEYHbIX, BETPOBbLIX WU reo-
TepMarnbHbIX pecypcoB — ¢ kapT TMIC BUN3 (F'eouHdopmaLumoHHas cuctema «Bo3obHoBnsemMblie
UCTOYHUKM aHeprum Poccuny», https://gisre.ru/). CylwecTByOT pasnuyHblie MeToAbl OLEHKN KNuma-
Tnyeckux noteHuymnanos [9, 10], HO B uccnegosaHun [11], NOCBALLEHHOM aHanu3y noTeHuuwana
BO300OHOBMNSIEMbIX MCTOYHMKOB 3HEPrMmn B Armkupe, ykasbiBaeTcs, YTo kapTel [MIC BND asnstoTcs
Hanbonee 4yacTo MCNONb3yeMbiM UCTOYHUKOM MHAOPMALMN O TEXHUYECKMX noTeHuuanax, npu-
mMepamu aBnaTca paboTel [12, 13]. MMaposHepreTudeckme pecypcebl manbix MNOC ons permoHos
ObInNM nony4deHbl U3 cnpaBoYHMKa MMapoaHepreTudeckme pecypcbl (BosHeceHckuin A. H. DHepre-
Tnyeckme pecypcbl CCCP. 'maposHepreTudeckne pecypcebl. M.: Hayka, 1967. 600 c.). [Npn Heo6-
XOAMMOCTW JdarbHENLLen akTyanu3aumm rmaposiormyecknx OaHHbIX MOryT ObiTb MCMOSMb30BaHbI
onucaHHble B paboTte [14] MeTOabl KAPTUPOBAHUSA C UCMOMb30BaHNEM BGEeCnUNOTHLIX neTaTenb-
HbIX annapaToB MMW CMYTHUKOBLIX AaHHbIX. MMoTeHUmnan 6uoaHepreTuyeckux pecypcos Obin no-
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ny4veH no gaHHbIM PoccTtata (PepepanbHasa cnyxba rocygapCTBEHHOW cTaTUCTMKK. Moronosbe
CKOTa B X03daMcTBax Bcex kateropun B 2021 rogy». https://rosstat.gov.ru/storage/ mediabank/
pog_skot_2021.xls; EMUCC lNocygapctseHHass CTatuctuka. NoceBHble nnoLwaan cenbCKoXo3sm-
CTBeHHbIX KynbTyp. https://fedstat.ru/indicator/31328), ncxoga ns nnowagn cenbCKOXO3aNCTBEH-
HbIX YroAMM U MOronoBbsa ckoTa. MeToa OLeHKM perMoHansHOro noTeHuMana aHepruuv, nonydvae-
MOW 13 6uorasa, B yCrOBUSAX HEMOSTHOTLI perMoHanbHbIX 6a3 AaHHbIX NpuBeaeH B paboTe [15] Ha
npumepe VHamu. MNonyyeHHble BENUYMHBI NOTEHLMana cpaBHMBanNuUCL Co cpeagHum no Poccuu n
cpeau paccMmatpuBaeMbiX PErMOHOB 3HAYeHWEeM, NMocne Yero nosnyyanu onucaHue B CROBECHOW
opMme: «HWKE CpedHero», «CpefHee», «Bbllle CpeaHeroy». JHeprogoCcTaTovHOCTb B3dATa MO
AaHHbIM PUA Pentunr 3a 2021 rog (PUA PenTuHr. PERTUHT permoHoB No YpOBHKO SHEProgocTa-
TOYHOCTK, hitps://riarating.ru/regions/20220315/630218945.html).

OHepreTuyeckMe napameTpbl CPaBHMBANNChL MO HECKOMNbKMM MokasaTensiM: yCTaHOBMEH-
Has MOLLHOCTb 3HEeproyctaHoOBOK Ha ocHoBe BWJ, ponsa yctaHOBOK Ha ocHoBe BU3 B 06Luen
YCTaHOBMNEHHOW MOLLIHOCTW, MPOM3BOACTBO 3HEPrMn ¢ ucnonb3osaHnem B3, pona BU3 B npo-
M3BOACTBE 3Hepruun, gonst BUSD B nokpbiTum noTpebHOCTM pervoHa B aHepruun. IcxogHbIMn gaH-
HbIMW Onsi NOMy4YeHNs akTyanbHoW MHdopMaumm no o6bemMam yYCTaHOBEHHOW MOLLIHOCTU SBNSIHOT-
cs1 faHHble CucteMHoro onepartopa EamHon aHepretnyeckon cuctembl Poccun (CO ESC Poccun:
MHdopmaumoHHble 0630phl. https://www.so-ups.ru/functioning/ups/ups-review/ups-review22/).

B paHHOM uccnepoBaHuM Anga onpefeneHns yCTaHOBNEHHOW MOLLHOCTU U BbIpaboTKu
3Heprum oT BM3 yumTbiBanMcb TONbKO 3HEProCTaHLMK, YOOBMETBOPSIOWME YCNOBUAM AMs yda-
CTUS B KOHKYPEHTHOM OTHGOpE MOLLHOCTU U 3aKmyeHne Orosopa o0 NpeaocTaBneHnm MOLWHOCTH
B pamKax rocygapCTBEHHOr0 MexaHu3aMa CTUMYNUPOBAHUS pa3BUTUS BO30OHOBMSIEMON aHepre-
Tvkn (PacnopspkeHne [MNpaBuTtenbctBa Poccuiickon ®epepaumm ot 08.01.2009 Ne 1-p «0O6
yTBepxaeHnm OCHOBHbIX HanpaBneHUn rocyAapCTBEHHON MNONUTUKM B cdhepe NOBLILLEHUS SHEp-
retmyeckor apPEeKTUBHOCTY 3MEKTPOIHEPreTMKN Ha OCHOBE MCMOMb30BaHUS BO30OHOBMSIEMbIX
WCTOYHUKOB 3Heprum Ha nepuog ao 2020 ropa» // CobpaHue 3akoHogaTenbcTBa Poccumnckon
depepauun. 2009, Ne 4, c1. 515.):

— 06beM yCTaHOBMNEHHONM MOLLHOCTW OOJPKEH COCTaBNATb He MeHee 5 MBT, a ons ob6bek-
TOB rMapoaHepreTmkn — oT 5 o 25 MBT;

— YPOBEHb Nnokanuaaumm gormkeH coctaensate oT 40 go 70% B 3aBUCMMOCTM OT BMAA
BU3;

— cooTBeTCTBME Ga30BON NpedenbHON BENUMYMHE KanuTanbHbIX 3aTpaT B pacdeTe Ha 1
KBT yCTaHOBNEHHOM MOLLHOCTU reHepPUpPYHOLLEro OObeKTa.

YUTO KacaeTcs OLEHKM 3KOHOMMYeckoro adhdekTa, To 30ecb 0ObeKTMBHLIM ByaeT OoLeHUTb
NPMPOCT YCTAHOBIIEHHON MOLUHOCTM 32 MOnyyYyeHHoe (MHAHCUPOBaHWE MO PervoHarnbHOM Mpo-
rpamme nopaepxkn BU3. [ina aToro onpeaenum cpeacTsa, BbliAenNeHHble U3 BoaxeTa pernoHa 3a
nocrnegHve 5 neT 1 yCTaHOBIEHHYIO MOLLHOCTb, BBEAEHHOTO B 3KCMyaTauuio 3a 3Tv rogel obopy-
OOBaHWS 3HEProyCTaHOBOK Ha ocHoBe BUO. McxogHbiMM AaHHBIMKM NS 9KOHOMUYECKOW OLIEHKM
ABMNSAKOTCSA perMoHarnbHble NporpaMMbl MOBLILEHNS 3HepreTudeckon adhdektuBHocTM (Focypap-
CTBEHHasi nporpamma PoctoBckon obnactn «OHeprodaddeEKTUBHOCTL U PasBUTUE IHEPrETUKNY.
https://www.donland.ru/activity/1446/#otc, ocynapctBeHHas nporpamma CTaBpOnosibCKOro Kpas
«Pa3BuTtne aHepreTukun, NpombIWIEHHOCTM M cBa3wy». https://docs.cntd.ru/document/5503084807?
marker, [ocygapctBeHHas nporpamma AcTpaxaHckon obnactu «YnydleHne kadectsa npeaoctas-
MNEHNA KUMNULLHO-KOMMYHarnbHbIX YCNyr Ha Tepputopum AcTpaxaHckom obnactuy. https://docs.
cntd.ru/document/412718343?marker, ocygapcTtBeHHas nporpamma Pecnybnuvkn Kanmbikus «llo-
BbILLEHWE KayeCcTBa NpeAoCTaBNEHUs] XXUMULLHO-KOMMYHarbHbIX YCMYr, pa3Butie MHpacTpyKTyphbl
XUINULHO-KOMMYHanbHoro komnnekca Pecnybnvkn Kanmbikus». https://docs.cntd.ru/document/
550280485?marker, "ocygapctBeHHasa nporpamma Bonrorpagckon obnactn «3HeprocbepexeHme
N MNOBbILLEHNE 3HepreTuyeckon acdekTnBHOCTU B Bonrorpagckon obnactuy». https:/docs.cntd.ru/
document/423907054, lNocypnapctBeHHas nporpamma OpeHbyprckon obnactn «Passutne npo-
MbILLMIEHHOCTU, obecrnedeHne aHeprocbepexeHns 1 NoBbILLIEHUE SHepreTuyeckon 3peKTMBHOCTH
OpeHbyprckon obnactuy. https://docs.cntd.ru/document/574615631?marker, [ocyaapcTBeHHas
nporpamma KpacHogapckoro kpasi «PasButue TOMnMBHO-3HEpPreTudeckoro komnnekcay» https:/
docs. cntd. ru/ document/430643125) n gaHHsle CO ESC.
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Pe3synbTaTthl n ux obcyxgeHus. PaccMotpum 6naronpusiTHOCTb YCIOBUI OKpYKatoLLen
cpeabl BblGpaHHbIX pernoHoB. Bce paccmaTpuBaemble permoHsl 06ragatoT BbICOKMM MOTeHUma-
fIOM pecypcoB BO30OHOBMSIEMOW 3HEPreTUKM, MpeBbllaloWnM CPeaHUA NO CTpaHe YPOBEHb.
CpaBHeHVe pernoHoB no ABYM OCHOBHbIM BUAaM pecypcoB: COMTHEYHOMY Y BETPOBOMY MOTEHL M-
any, a Takke no cyMMapHomy noteHuumany scex sugos BUS npeacrasneHo B Tabnuue 1.

Tabnuua 1 — lNMoTeHuman aHepreTvkn Ha ocHoBe BUO cpeam BegyLimx B obnactu BUS arpapHbix pernoHos
Table 1 — Energy potential of renewable energy sources of the agricultural regions top ranked in the field of
renewable energy sources

o . MoTeHunan aHepreTvkM Ha
HanmeHoBaHve | [MoTeHuman conHeyHon | lMoTeHuman BETPOBOW 3HEP- .
Ne pernoHa / Name | sHepreTuku / The Potential retukun / Wind Energy octose BIAS / Potential of
n/n . . energy based on renewable
of the region of Solar Energy Potential
energy sources
AcTpaxaHckas
1 obnactb / Boiwe cpegHero / Above | Beiwe cpegHero / Above the | Boiwe cpeaHero / Above the
Astrakhan the average average average
Region
Bonrorpagckas
2 obnactb / Hwxe cpeaHero / Below | Bobiwe cpegHero / Above the | Boiwe cpegHero / Above the
Volgograd the average average average
Region
Pecnybrnvka
3 }I;aenphﬂtt;lfi(gy CpegHee / Average CpepgHee / Average Beiwe cpes:;;cgéAbove the
Kalmykia
OpeHbyprckas
4 ?)?22?)3:9/ Hwxe t(;]r;ea,qc;’z)g/eBelow CpepnHee / Average CpepnHee / Average
Region
Pocrosckas Hwxe cpenHero / Below
5 obnactb / pen CpepnHee / Average CpegnHee / Average
Rostov Region the average
KpacHogapckui
6 Kpaw / Boiwe cpegHero / Above | Hwxke cpegHero / Below the Cpenree / Average
Krasnodar the average average
Region
CraBpononb-
7 CKui kpan / Cpentee / Average Hwxe cpeaHero / Below the | Hwxe cpegHero / Below the
Stavropol average average
Region

ConHeyHast n BeTpoBasi 3HepreTuka GbinM BbIOpaHbl MO TOM MPUYMHE, YTO UMEHHO 3TU
ABa BuAa YCTaHOBOK Mpou3BoaAaT BonbLUyo YyacTb SHeprum, Npou3BoaMMon yctaHoBkamu BUS
MOLLHOCTbLI0 6onee 5 MBT, a ons o6bEKTOB rmapoaHepreTukn — ot 5 ao 25 MBT. O6bekTbl rma-
PO3SHEpPreTMkM GonbLUEN MOLLHOCTM CMOCOOHbI MPOM3BOAUTL M DOOMbLUME KONMUYECTBA JHEpPrum
[16], ogHako He Bce Knaccudmkaumm OTHOCAT Takme yCTaHOBKM K BO30OHOBISIEMOW 3HEPreTUKE.

PasHocTe nmpousBoacTBa M NoTpebrneHust aHeprum B perMoHax MnokasbliBaeT, HACKOIbKO
BbICOKa aHepreTmyeckas 6e3onacHoCTb permoHa, 6anaHc nponssoacTea M NOTPebNeHmsa aHeprum
npvBeAEH Ha puUcyHKe 1.

Kak BMOHO u3 pucyHka, K SHeprogeduUUUTHBIM pernoHam oTHocsTca KpacHogapckuii
Kpau, Ybe MPOM3BOACTBO 3HEPrMn BOBOE MeHbLUe, YeM noTpebneHue; OpeHbyprckas n Bonro-
rpagckas obnactu. MNMonoxeHue, 6GrM3Koe K SHEPreTMYeCKOn HENTPanNbHOCTU, JOCTUIHYTO B ABYX
pernoHax: AcTpaxaHckas obnactu u pecnybnuka Kanmbikus. K aHepronpouULMTHbIM OTHOCATCA
CraBpononbckuii kpan 1 PocTtoBckas ob6nacTb, NocnegHasa npy 3ToM SBNSAETCA KPYNHEALWNM no-
CTaBLLMKOM aneKkTpoaHeprun Ha KOre Poccun.

[nsa arpapHbIX perMoHoB, akTUBHO BHeapsowmux BU3, nons yctaHoBok BoO306HOBNAEMOMn
9HepreTUKN Ans nonyvyeHus TEenroBOW 3HEPrun HesHauuTenoHa u coctaenseT meHee 1%. JToT
BbIBO4 MOXHO cAenaTb, NpoaHanu3MpoBaB faHHble KapTbl 06bekToB BND Poccun (FeonHdop-
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MauuoHHas cuctema «Bo3obHoBnsiemMble NCTOYHUKM 3Heprumn Poccumy. https://gisre.ru/). MoaTo-
My AdanbHenwun aHanus obbemoB ucnonb3oBaHus BUD n ux gonu B obliem aHepreTuyeckom
GanaHce NPoOBOAMICA TOMNBKO B paMKax reHepawummn afeKTpo3HEPTUN.

PucyHok 1 — OHepreTuyeckun 6anaHc Begywmux B obnactn BUS arpapHbix permoHos, MiH.KBT-u/rog
Figure 1 — Energy balance of agricultural regions top ranked in the field of renewable energy sources,
million kWh/year

YcTaHOBMNEHHast MOLHOCTL 06bEKTOB BO30OHOBISIEMOW SHEPTrETUKM N ee OoNs B ObLLEelN
YCTaHOBMNEHHON MOLLHOCTN 3HEProcTaHUMN permoHa SABnsieTcA OOHWM M3 CaMbiX MOMynsipHbIX
CrnocobOoB OLIEHKM YCMELIHOCTU peanusaummn npoektoB BUJ. [onsa BbIOpaHHbIX permMoHoB no co-
ctosiHMo Ha 2021 rog npueegeHa B Tabnuue 2.

Tabnuvua 2 — YcTaHoBMEHHas MOLLHOCTb SHEProyCTaHOBOK PErMoHoB 1 gons BUS B ycTaHOBNEHHOWM MOLLIHOCTU
Table 2 — Installed capacity of power plants in the regions and the share of renewable energy power plants
in the installed capacity

Honsa BUS B ycTaHoB-
YcTaHoBMNEeHHast YcTaHoBNeHHas NIEHHOW MOLLIHOCTU
MOLLIHOCTb 3N€eK- MoLLHocTb BUO / aneKkTpocTaHuun /
HaumeHoBaHWe pervioHa / TpocTaHuui / Installed capacity of | Share of renewable
Ne n/n Name of the region Installed capacity of | renewable energy | energy sources in the
power plants sources installed capacity of
power plants
MBT / Mw MBT / Mw %
1 CTtaBpononbckum Kpaii / 45065 6327 14
Stavropol Region
AcTpaxaHckas obnacTb /
2 Astrakhan Region 1029,3 625,2 60,7
3 PocToBckas oGJjaCTb / 75457 607.3 8
Rostov Region
Pecny6nuka Kanmbikus /
4 Republic of Kalmykia 431 4131 95,8
5 OpeHbyprckas 06JjaCTb / 39475 345 8.7
Orenburg Region
6 Bonrorpaackas 061_'|aCTb/ 4958 208.2 4.9
Volgograd Region
9 KpacHogapckui Kpaii / 1025 216 21
Krasnodar Region

Ha nepsoe mecTo BbixoauT CTaBpononbckuin kpau, npu aTom gonsa BUD B ero 6anaHce
MoOLLHOCTel cocTaBnsieT Bcero 14%. B To e BpemMs B HEKOTOPbIX PErMOHax C MEHbLUEN YCTaHOB-
NEeHHOM MOLLUHOCTLI0 0BopyaoBaHus, Hanpumep B pecnybnuke KanMmblkus, NpOUEHT BKIIHOYEHUS
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BWNO 3HauuTenbHo Boiwe. [Mpy 3TOM pErMoH MOXET SBMATLCH 3HEProaedULMTHBIM U HE NOKpbIBaTb
CBOMX HYXX[ 3@ CYET YCTAHOBJIEHHOW MOLLHOCTWU 3HeproctaHumn. B pesynbTaTte AaHHbI cnocob
OLEHKWN NPeACTaBnseTcsi HeJOCTaTOYHO OOBLEKTUBHBIM, TakK Kak OH B MOJSTHOM MepEe He MoKasbiBaeT
HW 3bhEKTUBHOCTM ncnonb3oBaHust BUO, HM obecneyeruns Hyxa permoHa sHeprmen.

[pyrnm cnocobom OLIEHKM ABNSAETCA CpaBHEHME BENMYNH NPON3BOACTBA 3HEPIUN OT BCEX
SHEpProycTaHoOBOK M OT ycTaHOBOK BUJ, a Takke oT noTpebneHus aHeprm, KOTopble NpMBEAEHbI
B Tabnuue 3 B akTyanbHbiX Ha 2021 rog BenMynHaXx, Takoe CpaBHEHWE MO3BONISIET COMNOCTaBUTL
BblpaboTky aHeprum ot BUS ¢ Hyxgamu pervoxa.

Tabnuua 3 — Jons B3 B 6anaHce npon3BoacTBa 1 NOTpebneHns aHeprum
Table 3 — Share of renewable energy sources in the balance of energy production and consumption

Hona BU3 B | Oonsa BUS ot
n nNpoun3BoACTBe | NoTpebneHHomn
n POWMBOACTBO | My eBreHme | sHeprin / aHeprum /
pOn3BOACTBO oTpe p p
3Heprun BUD /
3Heprm / Renewable aHeprum / Share of re- | Share of re-
HaumeHoBaHue Energy energy Energy newable ener- | newable ener-
Ne n/n |pervora / Name of the| Production production consumption | gy sources in | gy sources in
region energy produc-| energy con-
tion sumption
MITH. KBT-Y MITH. KBT-Y MITH. kKBT-4
/ron / million | /rog / million | /rog / million % %
kWh/year kWh/year kWh/year
CraBpononbckuin
1 kpan / 18167 1500 11031 8,26 13,60
Stavropol Region
PocTosckas
2 obnactb / 44317 1300 19873 2,93 6,54
Rostov Region
Pecny6nuka Kanmbl-
3 kusi / Republic of 832 723 859 86,91 84,13
Kalmykia
AcTtpaxaHckas 06-
4 nactb / Astrakhan 10291 166,3 26137 5,31 2,09
Region
OpeHbyprckas
5 obnactb / 4082 465 4226 11,39 11,00
Orenburg Region
6 Kpsc“mapc""”" kpai/l 44970 166,3 16003 1,62 0,64
rasnodar Region
Bonrorpaackas 06-
7 nactb / Volgograd 15777 182 16367 1,15 1,11
Region

Kak BugHo 13 tabnuupbl, CTaBpononbCKMi Kpan siBNSeTcs Nuaepom no BbipaboTke aHep-
rmn ot BUD, ogHako 3710 3akpbiBaeT meHee 15% ero notpebHocTen. Kanmbikus xe, HaoboporT,
npu He CaMOI BbICOKOW BbIpaboTke aHeprnn 3akpbiBaeT noyTtn 85% cBoux NoTpebHOCTEN.

OueHuBas aHeKTUBHOCTL UCMOMNb30BaHUSA noTeHumana BUND, cnegyeT ynomsHyTb Bbl-
paboTtky aHeprun ¢ 1MBT ycTtaHoBneHHON MoLHOCTK (Tabnuua 4) kak nokasaTens Toro, HacKomnb-
KO MpaBunbHO NogobpaHbl YCTAHOBKU N UX PEXUM paboThl.

Tabnuua 4 — BeipaboTka aHeprum ¢ 1 MBT ycTaHOBRNEHHOM MoLwHoCcTh BUS, MnH.kBT*y/rog
Table 4 — Energy generation per 1 MW of installed capacity of renewable energy power plants, million

kWh/year
KpacHopap- Craspo . PocTtoBckas Pecnybnuka Operibypr Bonro Actpa
N 9 NONbCKWUIN ckasi 06- rpagckas XaHckas
cKkun kpam / ~ obnactb / Kanwmblkns /
Kpan / ; nactb / obnactb/ | obnactb /
Krasnodar Rostov Republic of
. Stavropol . . Orenburg Volgograd | Astrakhan
Region . Region Kalmykia : ] )
Region Region Region Region
7,7 24 21 1,8 1,3 0,9 0,7
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OpgHako cnegyeT yuntbiBaTh, YTO Ha 3TOT NokasaTesb BAMSET U BUA YCTAHOBKM, YTO WII-
nocTpupyeTcs nokasatenamu KpacHogapckoro kpas, roe aHeprus BolpabaTtbiBaeTcs 3a cyeT Ma-
nbix MAOC ¢ BbICOKMM OTHOCUTENBLHO COMHEYHbIX U BeTPOoBbIX cTaHuui KId, gocturarowmm 80%,
N NPaKTUYECKN HE 3aBUCSLLMX OT CE30HHbIX KIMMATUYECKMX U3MEHEHWI, MO3TOMY €ro onbiT MO-
XeT ObITb NPUMEHEH TONbKO B permoHax ¢ 60nbLUMM KONMYECTBOM FOpHbIX pek. Cpean ocTanb-
HbIX PErMOHOB Hambornee 3aheKTMBHO MCNONb3YeT CBOM noTeHuman CTaBpononbCKUN Kpaw, Ko-
TOPbIA, HECMOTPS Ha Bonee HN3KNIN NPUXOLA CONTHEYHOW pagvauumn U MOLLHOCTL BETPOB, MOMYYUI
Bonee BbICOKYH YAENbHYO BbIpabOTKy aHepruu, 4em 6onee GnaronpusaTHbIE PErMOHbI.

OueHnm pervoHanbHble BrioxeHus Ha 1MBT ycTaHOBMEHHON MOLLHOCTU BBEOEHHbIX 3a
nocriegHue 5 neT aHeproycTtaHOBOK BO30OHOBMNSIEMON 3HepreTukn (Tabnuua 5).

Tabnuua 5 — lNokasaTenu permoHarnbHbLIX TporpaMM ¢ MEPONPUATUSMU MO NOAAEPXKKe BO306HOBNSEMOW
aHepreTukn 2017-2021
Table 5 — Indicators of regional programs with activities to support renewable energy 2017-2021

O6bem BBeae-
HUS reHepupy- | 3aTtpatbl Ha 1
rowmx mowHo- | MBT reHepupy-
CTel Ha OCHOBE |  HOLLMX MOLLHO-
BrogxeT npo- BromxkeT nognpo- | BU3 / Volume | creli Ha ocHoBe
HanMmeHoBahve perviona /| PaMMbI, ThIC. | rpamMMbl, Thic. py6. | of commission- | BU3 / Costs per
Ne n/n Name of the Fe ion py6. / Program / Subprogram ing of generat- | 1 MW of renew-
9 budget, thousand | budget, thousand | ing capacities able energy
rubles rubles based on re- generating ca-
newable energy pacity
sources
ThIC. py0. /
mBT/ MW thousand rubles
1 | OpeHOyprokas obnacte/ | yaq464 5 2300 120 19,16
Orenburg Region
p | AcTpaxaHokas obnacte/ | 44454577 6g 1647972,54 475 3469,41
Astrakhan Region
3 | Craspononeckii kpan/ | 443045075 4 3661216,52 55 66567,57
Stavropol Region
4 |Bonrorpanckan obnacte /| 544001646 | 21635237,83 198 109268,87
Volgograd Region
5 | Pocrosckasobnacte/ | 444839907 73670774,7 607 121368,65
Rostov Region
6 | Pecnyonmka Kanmbikna /| 40970 4 HeT / No 428 Her / No
Republic of Kalmykia
7 | Kpacronapciui kpait/ 6054546 HeT / No 0 HeT / No
Krasnodar Region

durHaHCMpOBaHWE pernoHanbHbIX MPOrpaMMm, HampaBfeHHbIX Ha pa3BuTne aHeprocdepe-
XEHMS N BHeOpPEeHWs BO30OHOBNSEMON 3HEPreTUKM, OCYLLECTBMSETCA 3a CYEeT CpeacTB dene-
panbHoro GroaxeTa, permoHanbHoro 6ogpKeTa, MECTHbIX BHOKETOB U BHEGHOOKETHLIX MCTOYHU-
KOB, NMPW 3TOM OCHOBHYIO A0S0 3aHMMalOT MMEHHO BHEOIOMKETHblE MCTOYHMKM. OpgHako ans
OpeHbyprckor 0bnacty B pernoHanbHoOM nporpamme «Pa3BuTre NpOMbILLNIEHHOCTH, obecneye-
HUe aHeprocbepexeHns N NoBbilLeHNE 3HepreTudeckon acpdektTmBHocTM OpeHbyprckon obna-
CTW» yKasaHbl TONTbKO CpeacTBa permoHanbHoro dtogxeTta, Yto genaet nokasatens 3aTpaTbl Ha 1
MBT reHepupyloLLMX MOLLHOCTEN Ha OocHOBe BUO He 0OBLEKTMBHBIM. YTO e KacaeTCs HWDKHUX
cTpouek, B OromkeTe Pecnybnmku Kanmbiknsi He ykazaHo (oMHaHCMpPOBaHME MPOEKTOB BO30OHOB-
nsgemon aHepreTuku, a B KpacHogapckoM Kpae B MepBOW pedakumy pernoHanbHOW nporpammbi
MEPONPUATUSA, HanpaBsfeHHble Ha NoAAEPKKY BO30OHOBNAEMOWN 3HEPreTukn, bbinn ykasaHbl, 04-
HaKO 13 NOCMeayLLMX pegakuni OHU Bbiny yaaneHsl.

BbiBoabl. [1ns 3aMMCTBOBaHMS OnbiTa M Ny4vlwnx NpakTuk cyobekToB Poccuiickon Pepnepa-
uuM, Hambornee ycnewHO BHeAPSIOWMX B CBOW 3HepreTudeckuii 6anaHc ycTaHOBKW, OCHOBaHHbIE Ha
BO30OHOBNSIEMbIX UCTOYHUKAX SHEPruM, Obinv BblAeNeHb! Creayowmne KpUTepun OLEHKN: NoTeHLman
BO30OHOBNSEMOW 3HEPreTUKN pernoHa, yCTaHOBMEeHHas MOLLHOCTb 06opynoBaHuUs BO30GHOBNSiEMON
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aHepreTukn, pons BN B NokpbITUM HyXA perMoHa, npomM3BoacTBO 3Heprum ¢ 1 MBT ycTtaHoBNeHHOM
MoLLHOCTU. Mcxoas M3 aTux kputepues crneayeT BblaenuTe Pecnybnuky Kanmbelikus, B KoTopon yaa-
NoCb UCNONb30BaTh BbICOKUI NOTEHLMAN 3HEPreTU4EeCcKMX pecypcoB Ans BbIBEAEHUS permoHa us rny-
©okoro sHeprogeduLnTa B S3HEPreTUYECKyo HemTpanbHOCTb U CTaBpOnONbCKUIA Kpaw, B KOTOPOM Mpu
MeHee OnaronpuATHbIX KNMMaTUYECKMX YCNOBUSAX NOMYyYMOCh JOCTUYb BbICOKOW BbIpabOTKM SHEPruu
¢ 1 MBT ycTaHOBNEHHON MOLLHOCTW 1 HanbonbLlen cpean perMoHoB BbIpaboTKM 3Heprum OT yCcTaHo-
BOK BO30OHOBNAEMOWN SHEPrETUKM.

Conclusions. To borrow the experience and best practices of the regions of the Russian
Federation which are the most successful in implementation of installations based on renewable ener-
gy sources into their energy balance, the following assessment criteria were identified: renewable en-
ergy potential of the region, installed capacity of renewable energy equipment, share of renewable
energy in fulfillment of regional demand, energy generation per 1 MW of installed capacity. Based on
these criteria, Republic of Kalmykia, in which it was possible to use the high potential of renewable
energy resources to bring the region from deep energy deficit to energy neutrality, and Stavropol re-
gion, in which, under less favorable climatic conditions, it was possible to achieve high energy genera-
tion per 1 MW of installed capacity and the largest energy generation from renewable energy installa-
tions among the regions, should be highlighted.
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Summary
The article presents the results of determining the humus content in the studied soil samples. Obtaining the
results was based on processing phonograms with subsequent decomposition of the acoustic signal into a
Fourier spectrum. The obtained spectrum was processed by the method of pattern recognition with division
into classes corresponding to the proportion of humus content in the soil.

Abstract
Introduction. Obtaining a stable harvest in agricultural fields of the agroindustrial complex is inextrica-
bly linked with the annual agrochemical analysis of soils. One of the indicators of soil quality is the con-
tent of humus in the arable layer. The development of an express analysis to determine the humus
content in the analyzed layers of soils is the purpose of this research. At this stage of research, the
task is to analyze the acoustic absorption signal and select the necessary number of factors that allow
recognizing the structure of an object according to the accepted classification scale. Object. The ob-
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