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IT'EOOHEPTETUYECKAA OOEHKA AECHbBIX
IKOCHUCTEM ITPUAHECTPOBbBA

Ha ocHOBe IpeprOKEeHHOTO Fe03HEepPTreTUYeCcKOro IIOAXOAA IIPOBEeAeHa OlleHKa SHeproad@eKTUBHOCTU AECHOTO XO35IMCTBA U DKO-
cucteM [IpupHecTpoBcKoM MoapaBckoi Pecrybanku. OCHOBY MOAEAU YCTOMUMBOTO Pa3BUTHS A€CHOU 3KOCHUCTEMBI [IpUAHECTPOBbLS
COCTaBASIET S3HEPTO3(PPEKTUBHAST TEXHOAOTHS AECOBOCCTAHOBAEHMUS.

HccaepoBaHusI IPOBOAUAKCE B ypoumiie Kararyp. Onucana TeXHOAOTHS A€COBOCCTAHOBACHUS, TAe IPUMeHeHNe MeXaHu3alluy MU-
HUMAABHOE, a UCIIOAB30BaHUE AeCHOM CPEABl MATePUHCKUX HAaCAKACHUHM MaKCUMaAbHOE. DHEProéMKOCTh MPEAAOSKEHHOMN TeXHOAOTHHU
B HECKOABKO pa3 MeHBIIIe I10 CPAaBHEHUIO C ADYTHMU TEXHOAOTHUSIMYU A€COBOCCTaHOBAEHUS B [IMP. OTa TEXHOAOTHS ITO3BOASIET IIOBLICUTD
SHEPIOoNOTeHIIUaA AeCa, CO3AATH BEICOKOIIPOAYKTUBHEIE A€CHBIE MAaCCUBEL, I[eHHEIE C 9dKOHOMUUECKOY U 9KOAOTUUECKOU TOUEK 3PEHMUSI.

B mepcnekTuBHOM dHEeprocGeperaroiel MOAEAN A€COBOCCTAHOBACHUS C MUHUMAABHBIM HUCIIOAB30BAaHUEM CPEACTB MeXaHU3alluu U
APYTHUX BHAOB paboT IIOAYUYAETCsI 9KOHOMUSI SHEPrOPeCyPCOB U COXPAaHIeTC sl Onopa3zHooOpasue IPUPOAHBIX CUCTEM.

KAaroueBbIe CAOBa: Te0OdHEPreTUUECKUY MMOAXOA, 9HEPTroa(hPEeKTUBHOCTD, 9HEPTONOTEeHIIMaA, AeCOBOCCTaHOBAEHME, [IpuapHeCcTpOBbe.

Bopuc Kouypos, Mukoaa Mapyuny, Bacuas AobroBeskuit, FOnist Xasiaxmerosa, Hina @omina

TEOEHEPTETNYHA OLIITHKA AICOBUX EKOCUCTEM ITPUAHICTPOB'SA

Ha ocHOBI 3aIIpOIIOHOBAHOTO reOeHEePreTHYHOro IIiAXOAY IIpOBeAeHa OlliHKa eHeproeeKTUBHOCTI AiCOBOrO roCIIOAAPCTBa Ta €KO-
cucreM IIpupnicTpoBCcbkoi MoapaBchKol Peciybaiku. OCHOBY MOAEAL CTAAOTO PO3BUTKY AiCOBOI ekocucTeMu [TpUAHICTPOB'S CTAaHOBUTH
eHeproeeKTUBHA TeXHOAOT'iSI AiICOBIiAHOBACHHS.

AOCAipAKeHHS IPOBOAUANCH B ypouulli Kaaaryp. OnncaHa TeXHOAOTISI AiICOBIAHOBAEGHHS, Ae 3aCTOCYBaHHS MeXaHi3allil MiHiMaAbHe,
a BUKOPHCTaHHS AiCOBOTO CePEeAOBHINAa MaTePUHCHKUX HACAAKeHb MaKCMaAbHe. EHeproeMHICTE 3aIIPOIIOHOBAHOI TEXHOAOTII B KiABKa
pasiB MeHINa y IIOPiBHAHHI 3 IHIIMMU TEXHOAOTIAMU AiCOBIAHOBA€HHA y [TMP. LI TeXHOAOTIS AO3BOASIE HMIABUIIUTUA €HEeProONOTEeHIiaA
AiCY, CTBOPUTU BUCOKOIIPOAYKTUBHI AiCOBI MacUBY, IIiHHI 3 EKOHOMIYHOI Ta €KOAOTIYHOI TOYOK 30DY.

Y nepcrneKTUBHIN eHepro3oepiraoyiil MOAeAl AiCOBIAHOBAEHHS 3 MiHiIMaAbHUM BUKOPHUCTAHHSAM 3ac00iB MeXaHi3allii Ta iHIINX BUAIB
POOIT BUXOAUTL €KOHOMIsI eHepropecypcis i 36epiraeTbcst 610pi3HOMAaHITTSI IPUPOAHUX CUCTEM.

KAro4oBi croBa: reoeHepreTUYHUM MiAXiA, eHeproedeKTUBHICTh, eHepronoTeHIliaA, AicoBiaHoBAeHH, [TpUAHICTPOB' 5.

Boris Kochurov, Nikolai Marunich, Vasily Lobkovsky, Yulia Khaziakhmetova, Nina Fomina

GEOENERGY ASSESSMENT OF FOREST ECOSYSTEMS OF TRANSNISTRIA

On the basis of the proposed geoenergy approach, the energy efficiency of forestry and ecosystems of the Transnistrian Moldavian
Republic in a single energy unit — joules has been studied. Relevance of the study is explained by the fact that the energy crisis in the
1970s has dramatically increased interest in the problem of energy consumption and energy saving. Despite the calls and practice of
energy saving over a hundred years, the specific energy costs increased by 8-10 times. All these data indicate the need to introduce ener-
gy-efficient technologies of environmental management in all spheres of human activity.

The geoenergy approach allows us to identify ways to optimize functioning of the forest ecosystems of Transnistria. The existing practice
of forestry enterprises of the Republic leads to the destructive use of natural resources and the loss of oak plantations — the main forest-form-
ing species of Transnistria. The final product of the enterprises is the volume of wood and not full restoration on a natural type of forests.

The basis for the sustainable development model of the forest ecosystem of Transnistria is energy-efficient reforestation technology.

Based on studies conducted in the Kalagur tract the article describes a technique for laying oak plantation by planting two-year seed-
lings (automated and manually) using forest environment, maternal spaces and the elements of natural regeneration associated rocks and
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shrubs. The use of mechanization is minimal in this reforestation technology and the use of the forest environment of the mother plantings
is maximal. The energy intensity of the proposed reforestation technology is 0.004, which is several times lower than other reforestation

technologies used in the country.

The studies carried out in the Kalagur tract have also made it possible to assess the energy potential of forest ecosystems and the en-
ergy efficiency of forest management throughout the country. The proposed technology of optimization of forest ecosystems functioning
allows not only to increase the energy potential of the forest, but also to create highly productive forests, valuable from economic and

environmental points of view.

In a promising energy-saving model of reforestation with minimal use of mechanization and other types of work we not only save en-
ergy (the cost of mechanization, fuel and labor), but also preserve the biodiversity of natural systems and increase the use of solar energy

and precipitation.

Keywords: geonergy approach, energy efficiency, energy potential, reforestation, Transnistria.

BBepenne. OHepreTuyeckuit kpusuc B 1970-x rr.,
AABIIUY 3HAYUTEABHBIM TOAYOK K MCCAEAOBAHUIO B3a-
UMOCBS3eM Me>XAy SHepruel 1 o611eCTBeHHBIM IIPON3-
BOACTBOM, PE3KO YCHUAWA UHTEPeC K ONPEASAEHUIO 3a-
TpaT SHEPrUU B IPUPOAHLIX U aHTPOIIOTEHHBIX CHUCTe-
Mmax. HapacTratoniutti 3KOAOTMUYECKUM KPU3UC Ha IIAa-
HeTe B 3HAUUTEABHOU Mepe AeTepMHHUPOBAaH dHepre-
TUYeCcKoM nmpobaeMori. HecMoTpst Ha TPU3BIBHI U ITPak-
TUKY 9HeprocbepeskeHus, 3a CTO AeT B MUPe YAEAbHBIE
3aTpaThl PHEPTuU yBeAWduAuch B 8-10 pas. Bcé aTo
CBUAETEALCTBYET O HEOOXOAWMOCTHU CYIIIeCTBEHHOTO
BHEApeHUs1 sHeprocOepeskeHrs BO BcexX cdepax ue-
AOBEUYECKOM AeSITEABHOCTH, CTUMYAUpPYIOlLIero 6oaee
palmroHaAbHOE UCIIOAB30BaHUE IPUPOAHBIX PECYPCOB,
CHIUIKEHUE YPOBHS 3arpsi3HEHUsSI CPEABI, a TakyKe o0e-
creueHme 6oaee 3PPEKTUBHOTO PA3BUTHS 9KOHOMUKU
U co3paHVe OAQTOIPUSITHBIX YCAOBUM CYIIECTBOBAHUS
JeaoBeka. Hamu mpeaaaraeTcst UCIIOAB30BaTh Te0dHEP-
TeTUYeCKUM MOAXO0A, OCHOBAHHLIY Ha 3Heprocbepeske-
HUHU, AT OIleHKU 3(PPEeKTUBHOCTU BOCCTAHOBAEHUS U
(PYHKITMOHUPOBAHUSI AECHBIX T'€OCHUCTEM B YCAOBUSIX
He UCTOIUTEABHOTO — PAIMOHAABHOTO IIPHUPOAOIIOAL-
3oBaHus B [IpupHecTpoBbe [1 - 4].

AecHo¥ (QOHA TAAHETHI — AeCHBIe 3eMAU OO0Ier
TIAOIIIAABIO HECKOABLKO OoAee 4 MApPA ra. B pacuéte Ha
OAHOT'O UeAOBeKa AeCHas IAOIIAAb COCTaBASIET B CPEA-
HeM 0KOAO 0,6 ra. AecHBIe IIAOIIAAN ¥ COOTBETCTBEHHO
pecypchl ApeBECHHEI Ha ALY HaCEAEHUS COCTaBASIOT
B Kanape — 9,4 ra, Poccun — 52 ra, QUHATHAUN —
4,9 ra, lIBertuu — 2,5 ra, CIHA — 0,9 ra. I'To poaHHBEIM
MuHHUCTEPCTBA CEABCKOTO XO3SUCTBa U NPHUPOAHBIX
pecypcoB ITMP aecuoii donp [TpupHecTpoBba UMeeT
nAOIIaAb 27 514 ra, uTo cocTaBasieT 7,6% TeppuTOpUU
Pecniyoaukm, nam 0,049 ra Aeca Ha Aylly HaCeAeHUS.
OTO 3HAUNUTEABHO MeHbIlle, YeM B CTpaHax MHUpPa, yKa-
3aHHEBIX BHIIIE. Aeca B [IpuaHecTpoBbe IPEACTaBACHEL,
B OCHOBHOM, AMCTBEHHBIMU IIopopaMu — 82% Imno-
LIaAU BCEX AECOB; YVAGABHBIM BeC XBOMHBIX IIOPOA —
18%. Oxrono TpeTu (29%) maolapAu 3aHUMAIOT Haca-
XAeHUS Ay0a. OCHOBHOM AecooOpa3syrolljell IOPOAOH
[TpupHECTPOBBA ABASIETCSA AYyO UepelIdaThId.

AAST XapaKTepUCTHUKY IIpollecca CO3AaHUs, Ilepeaa-
4y U TOTpeOAeHUS DHEPTUH, a TAKKe OI[eHKU BO3MOXK-
HOCTU 3Heprocbepe’keHusl Ha Pa3AUYHBIX OOBEKTax
(6yAb TO OopraHM3alysd, JKUAOM ParoH, PeruoH, rocy-
AQpPCTBO, YKOCUCTEMA) U NIPABHUABHOTO BBEIOOpa 3HEP-
rocOeperamommux MIOAXOAOB HEOOXOAUMO NPHMEHSTH

pa3AuuHbBle KPUTEPUM DJHepreTudeckon 3¢JdeKTuB-
HocTu. Kak IIpaBUAO, CaMBbIM PacIpPOCTPaHEHHLIM K3
TAKOT'0 POAA KPUTEPHEB SBASIETCS h_ - OTHOLIeHHe I10-
AYYEHHOTO ITIOAE3HOTO pe3yAbTaTa K OOIIUM 3aTpaTaM:

h = ncrnoab3oBaHHAsA SHEPruUs / PACXOA SHEPIHH.

AJKOYAB IPU 3TOM BEICTYIIaeT KaK KOHCTaHTQ, YHU-
BepcaAbHas COIOCTaBUMas EAMHUIIA.

Ieab niccrepOBaHUS — AAQTh '€O3HEPreTHUYeCKYIO
XapaKTePUCTUKY AeCHOM 3KOCUCTEMEI C IIEABIO OIIpe-
AEASHUSI ONTUMAALHOTO MYTH (PYHKIIMOHUPOBAHUS U
CaMOBOCCTaHOBAEHUS, A€COBOCCTAHOBACHUS Ha IIPU-
Mepe [IpupHecTpoBcKolt MoapaBcko¥ PecnyOanku
o pa3paboTaHHOM MeTOAUKEe TeodHepreTuiecKon
OIIeHKH.

leosHepreTUUECKUM MOAXOA ITO3BOASIET HE TOABKO
CpaBHUBATH YHEPreTUYEeCKUe BKAAALI IPUPOALI C BKAA-
AAMH YeAOBeKa B KaKOU-AmOO TOBap, HO U OMPEAEASTh
SHEepreTUYecKre IOTOKW B Pa3AWYHBIX T'eOCHCTeMax
(arpo-, 3ko-, ypbocucremax u Ap.), CP@BHUBATh KX IIO
5(pPeKTUBHOCTU UCIOAB30BaHUS pecypcoB. C moMo-
LIBIO 3TOTO IIOAXOAA MOJKHO OOBEKTUBHO OII€eHUBATH
Pa3AMYHBIEe BapUaHTHI HOBBLIX U CTApBIX TEXHOAOTHUH,
YCTOUYMBOCTh (DYHKIJMOHMPOBAHMUSA AIOOBIX IIPUPOA-
HBIX U @aHTPOIIOTEHHEBIX CUCTEM.

B TlpuapHecTpoBbe INpoOAeMa HapylLIeHUs ecTe-
CTBEHHOTO 0anaHCa AECHBIX 9KOCHUCTEM CTOUT AOCTa-
TOYHO OCTPO, IMOBCEMECTHO HAOAIOAQETCs BBIAACHUE
OCHOBHBEIX AeCO00pasylomux IIOpoA, paspyllieHue
€CTEeCTBEHHOT'O COCTOSIHUSI A€CHOM CPEABI U, KaK CAEeA-
CTBUE, HapyIIeHHe BCeX OCHOBHBIX 3JKOAOTHUECKUX
npoireccoB. Aeca [TpuaAHecTpOBBSI OTHOCSTCS K AecaM |
TPYHIBEL — AecaM, BLIIOAHSIONIUM IIPUPOAOOXPAHHEIE
dyuknun. [TosToMy B 3TOM CAydYae OCHOBHOM 3apauelt
SIBASIETCSI OIleHKa ITOTeHIIMaAa U IIOUCK ITyTel He NUCTO-
HIUTEABHOTO IIPUPOAOIIOAB30BAHYS.

CyTb pa3paboTaHHOTO re03HEePTeTUIeCKOI'o IIOAXO-
AQ, U3BECTHOTO 110 TPYAAM OTE€UeCTBEHHEIX U 3apy0eK-
HBIX aBTOPOB [1 - 4], 3aKAIO4aeTCs B OlleHKe (DyHKIU-
OHUPOBAHUS YKOCUCTEMBI B €AMHBIX YHEPreTUUYeCKuX
TIOKAa3aTeAs X AAS IOV CKa ITyTel parjuoOHaABHOTO X0351H-
CTBOBAHMUSI, BOCCTAHOBAECHUS U ITIOAAEPIKAHUS B PaBHO-
BECHOM COCTOSIHMHU IIPOIIECCOB AECHOM 3KOCUCTEMHI.
OTOT MOAXOA OBIA YCIIEITHO UCIOAB30BaH B OIIEHKaxX
(PYHKIITMOHUPOBAHUSI arpos’KocucTeM LleHTparbHOTO
Kazaxcrana u TomMckoM 06AaCTH.
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[MpuHININAABHOE OTAWYHE Te0dHEepPreTHIYeCcKOoro
IIOAXOAA OT DHEPTeTUYEeCKOTO COCTOUT B TOM, UTO OCY-
II[ECTBASIETCS He IIPOCTO OIleHKa B YHUBEPCAABHBIX
€AVHUIAX 3HEPTUHU (B AXKOYALX), @ UAET XapaKTepu-
CTHKAa COOTHOIIEHUS CYILIECTBYIOIIET0 M BO3MOJKHOI'O
TMOTeHIIMaAa KaK 3KOCUCTEeMBbI, TaK U BceM reorpadu-
YeCKON CHUCTEMBI (TeOCHCTeMBI) C Y4ETOM HU3MeHEeHUS
MIPUHIIUIIOB XO35MCTBOBaHMUS. TaK)Xe OIleHUBaeTCs
AOASI @HTPOIIOTEHHOU 3HEPTUH B ONTUMU3AIUN PYHK-
IMOHUPOBAHUS A€CHON 3KOCUCTEMEL.

OO0BeKThl U METOABI CCAEAOBaHM. Pa3zpaboTanHas
METOAMKA TeOdHEePreTUYeCcKOUW OIeHKU BKAIOYAeT B
ce0sI pacyéT TaKMX IHEPreTUUYeCKUX KpUTepues, Kak:

— COAHEeYHAas dHeprus, MOCTyHalolnas Ha ulydae-
MYIO TEPPUTOPUIO;

— TOTEeHIIWaAbHAasl SHEePTUsl BBIIAAAIOIINX aTMOC-
depHBIX OCAAKOB;

— BJHepPreTUYeCKUY IOTEHITaA, COASPIKAIITUMCS B AeC-
HOoM MaccuBe [1, 3, 4]. [lepeunicreHHBIE KPUTEPUU IIO3BO-
ASTIOT AQTh T€09HEPTeTHUECKYIO XapaKTEPUCTUKY UCCACAY-
€MOU AeCHOM 3KOCHUCTEMBI NAY U3y4aeMOM TePPUTOPHH.

PacuéThl BBITOAHSAAUCE 110 CAEAYIOIEN cXeMe:

1. KoanuecTBO coaneuno suepruu (E ), mocrymnaro-
et Ha 1 rekTap Aeca:

E, = IxS,

rae | — UVHTEHCHUBHOCTH COAHEYHOTO W3AYYEHWUS,
KBrx4ac/m?
S — MAOIIAAL PACCMaTPUBAEMOM TEPPUTOPUH, M2,
2. DHepreTuyecKul MOTEHIINAA BEITAAQIOITUX OCAA-
KOB (Epr) B BUAE AOKAS U cHera 1o popmyae I'. Opyma:

Epr = SxQxG,

rAe S - TAOIIAAL PACCMATPHUBAEMOM TEPPUTOPUH, M%;
Q — KOAMYECTBO BHIITAAQIOIIUX OCAAKOB, MM/TOA,;
G — cBoOopHas xuMHUUeckas aHeprus ['nbbca 6e3
yuéTa TpaHCIUpPaIu pacTeHuIMU, AJK/T.
3. DHepromnoTeHuan 1 rektapa Aeca (Epe):

Epe = E _xZ,
raeE_ — xoandecTBo sHepruu B 1 M*ApeBecuHbl, MAXK;

Z — 3amac ApeBeCHHBI yJacTKa, M°/Ta.

[To MeToAMKE TeodHEpPTeTUUEeCKOM OIIeHKU TaKyKe
OIIPEAEASIAUCH KPUTEPUH, OTpa’karollye 3HepreTuye-
CKY10 3 DEKTUBHOCTh U3MEHEHNUS IPUHITUIIOB X034M1-
CTBOBAHMUSI:

1. CooTHOIIEeHHEe BO3MOXKHOTI'O IIOTEHIIMAaAd DKOCH-
CTEMBI K CYIIeCTBYIOIIeMY IOTEHITHAAY C YUETOM U3Me-
HEHUS IPUHITUIIOB X03SIUCTBOBAHUS:

e,=E,/E,

rAe e, — 3 (PEKTUBHOCTL UCIIOAL30BAHUS ITPUPOAHON
JHepPreTUuYecKOU’ PEeHTHI;
E, — BO3MOJKHBIN 9HEPTrOMOTEeHIIMAaA Y9KOCUCTEMEI,

B
AXK;
56 |

E. — cylecTByionui SHePronoTeHIInaA SKOCUCTe-
MBI, AK.

2. AOASI @HTPOTIOTEHHOUW SHEPTrUuu B ONTUMU3AINU
(PYHKIIMOHUPOBAHUSA A€CHON 3KOCUCTEMBI:

D, = A, /A

rae D, — AOAsI aHTPOIIOTEHHOM SHEPIUH B ONTUMMU3a-
UM PYHKIMOHNPOBAHUS A€CHOU 5KOCUCTEMHI;

A, — BO3MOJKHBIE 3aTPATHl AHTPOIIOTEHHOU JSHEp-
TUU IIpY U3MEeHEeHUY BapraHTa ONTUMU3auu (PYHKITH-
OHUPOBAHUS AECHOM 3KOCUCTEMEI, AXK;

A. — CyllecTByrOUME 3aTPAThl aHTPOIIOTEHHOMN
9HEPTUU B ONTUMHU3AIUN PYHKITMOHUPOBAHUS A€CHOU
9KOCHUCTEMHI, AJK.

PesyabTraThl n 006cyxAeHns. Ha npumepe ypouu-
mia Kanaaryp B PeiOHUIIKOM patrioHe [IpuapHeCTpOBCKOM
MonpaBckoii PecnyOAuKEM OBIAM IIPOBEAEHBI COOD,
000011IeHNe U UCIIOAB30BaHNEe Pe3YABTAaTOB COOCTBEH-
HBIX TIOAEBBIX M KaMepaAbHBIX MCCAEAOBaHMM, obOpa-
OOTKa CTATUCTUUYECKOTO MaTepuara U (PaKTUIECKUX
DAHHBIX, I[OAYYEHHBIX B pe3yAbTaTe MISITUAETHETO
(2010-2015 rr.) m3yueHUd IpoOLecCcoB PYHKIIMOHMUPOBA-
HUS A€CHOU 3KOCHUCTEMHI.

B x0A€e pacu€ToB OIPEACAVIAU:

a) KOAM4YeCTBO COAHEUHOU dHEepPIruy, IOCTyIalollen
Ha 1 rextap Aeca, - 45%x10'2 AJK B roa; Ha BCIO TIAOIITAAb
ypouuiia noctymnaet 33,3x10% Ak B Toa;

0) TmoTeHITMaA BBIIAAQIONIUX OCAAKOB Ha 1 ra aec-
HOM 3KocuCcTeMEI - 2,47 X107 AJK B roA; B IIEAOM TI0 YPO-
gunry — 1,82x10'° Ak B rop;

B) sHepromoTeHIuaA: | ra aeca ¢ mpeoOAapaHM-
eMm Ayba uyepelrgaToro mmeet 3amac 124,5 m*/ra u co-
pepxut 14,5x10'° AX; SHepromoTeHIMAA YPOUHIA
Kanaryp - 10,7x10% Ax.

CyIIecTBYIOIINEe TEXHOAOTUN BEAEHUS AECHOTO
xX034UcTBa B [IpuaAHECTpOBbe BEAYT K pa3pyUIUTEAb-
HOMY IPHUPOAOIIOAB30BAHUIO, K IIOTEpe HaCaKACHUU
Ayba uepenryaToro. YIpaBAe€HHE AeCHBIMU MacCH-
BaMU OCYIIeCTBAsIeTCd 0e3 y4éTa OMOAOTHMYECKUX U
3KOAOTHYECKUX OCOOEHHOCTEM AEeCHBIX 3KOCHCTEM.
KoHeuHOM NpoOAyKIIUEeN AeCOXO3SIMCTBEHHOTO IIPeA-
NPUATHUSA SIBASIETCS APeBEeCHHa, a He IIOAHOIeHHBIe
BOCCTaHOBAEHHBIE 10 IPUPOAHOMY TUITY A€CHBIE 3KO-
CUCTEMHI.

OCHOBY MOAEAM YCTOMYUBOTO PAa3BUTUS AECHOU
9KocucTeMbl [IpUAHECTPOBBSI COCTaBASIET dHEProad-
peKTUBHAsA TeXHOAOTHUS AecoBoccTaHOBAeHUsA. CyTb
€6 3aKAIOYaeTCsl B 3aKAAAKe KYABTYPHI Ay0a deper-
YaTOT'0 IIOCAAKOM ABYXAETHUX HAaCa>KAEHUM Ca’KeHIIeB
(MexaHM3MPOBAHHON M PYYHON) C HUCIOAB30BaHUEM
AECHOU CpeABbl MaTepPUHCKUX Haca>KAeHUU U dIAeMeH-
TOB €CTEeCTBEHHOI'O0 BO30OHOBAEHHUS COIYTCTBYIOIINX
IIOPOA U KYCTapHUKOB. B OCHOBY IpeprOKeHHOU
9Heprod3PPeKTUBHON TEXHOAOTUU AECOBOCCTaHOBAE-
HUS OBIAU IIOAOSKEHEI IPUHIINIIEL BEAYIIETO A€COBOAA
IMpuauectpoBbsa M.H. Masnkoro:

1. B MakCUMaAbHOM CTelleHU UCIOAb30BaHUE AeC-
HOU cpeAbl cpyOaeMbIX HacaKAeHUHU.
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2. VicnoAab30BaHMe HUII, 06pa3yIOLINXCs B IIPOIec-
ce (popMHpOBaHUS (€CTECTBEHHOIO IPOPEe’KUBAHUS,
AETrpajpaliui) UAU CIIAOIITHOM BEIDYOKU HAaCaKAEHUS.

3. Co3paHue HUNI IYTEM BBIPYOKM 4aCTU HaCakAe-
HUM (MepBBIM NPUEM CIAOIIHBIX PyOOK — IIPOpeXXu-
BaHUe APeBOCTOEB), TPOPYOKa KOPUAOPOB, YaCTUYHAA
06paboTKa MOYBHL U Ap.).

4. Vctioab3oBaHUe camoceBa Ay0a, ITOSIBUBIIETOCS
B YPOJKalHbIe TOABI (OAHAKO B IIOCAEAHEE AeCATUAETHE
ypOJKall Ha AepeBbsaX AyO0a MUHHUMAABHBIM, B CBA3U C
3TUM IIPEAAOKEHO MCIOAB30BaTh ABYXAETHUE Ca’KeH-
upl AyOa depemnrdaToro; AAHHOe HOBOBBEACHHE AeAaeT
BapWaHT ONTHUMM3ANUU (PYHKIMOHUPOBAHUS AECHBIX
9KOCHUCTEM TapaHTHUPOBAHO YCIENIHBIM B @HTPOIIOTeH-
HO U3MEeHEeHHBIX 9KOAOTUUYECKUX YCAOBUSX PETUOHA).

5. MakcuMaAbHOE UCIIOAB30BaHUE SAEMEHTOB ecTe-
CTBEHHOT'O BO30OHOBAEHHUS COMIYTCTBYIOIIUX U KyCTap-
HUKOBBIX IIOPOA.

Ocob0 CTOUT OTMETWUTh, UYTO TPU IMPOBEASHUU Ta-
KHUX AEeCOIOCAAOK IIpUMeHEeHWe MeXaHW3UPOBaHHBIX
paboT — MWHUMaAbHOE, a WCIOAB30BaHUE AeCHOU
CpeAbl MaTepPUHCKUX HACaKAGHUM — MaKCHUMaAbHOE.
OHEProéMKOCThL MTPEAAOSKEHHON TEeXHOAOTUH OKa3arach
B HECKOABKO pa3 MeHbIIIe 110 CPaBHEHHUIO ¢ TEeXHOAOTHSI-
MU A€COBOCCTaHOBAECHUS, IPUMEHSIOMNMUCS B PETHOHE.

B xopae o11eHOK 3HeproaPeKTUBHOCTU TEXHOAOTUHU
AECOBOCCTAHOBAEHUS OBIAA BHIIBA€HA HEOOXOAUMOCTH
9KOAOTO-9KOHOMUYECKON OIIeHKH — dYepe3 IOHSITHE
«3HEpPTroOpyOAbY.

[Mpear0O>KeHO OIEeHUTE:

Homunan —unBapuanT: 1 Kometika — 1000000,0
pKoyael; 3 koneriku — 3000000,0 pxoyael; 5 kome-
ek — 5000000,0 axxoyaert; 10 komeek — 10000000,0
pKoyael; 20 komeek — 20000000,0 axoyaeis; 50 ko-
meek — 50000000,0 p>xoyaedt; 1 py6as — 100000000,0
AKoyael; 3 pyoas — 300000000,0 pxkoyaelt; 5 pyoaeit —
500000000,0 p>xoyaeis; 10 pydaeir — 1000000000,0 Axo-
yAel; 25 pybaert — 2500000000,0 axxoyaeir; 50 pyoaet —
5000000000,0 asxoyaert; 100 pybaeir — 10000000000,0
AJKOYAEH.

B opHOM «3HepropyObae» HMHBApHAHT paBeH
100.000.000,0 psxOoyAel, 4TO IO pacuéTaM aBTOPOB CO-
orBeTCcTByeT 2,5 KBTXu 3AeKTpo3Heprum (3AeKTpo3-
HEepTUsl SIBASETCS OAHUM U3 Hamboaee AOCTYITHBIX K
IIPOU3BOACTBY BUAOB DHEPIMU B MUpe).

A100BIe 3aTpaThl YIHEPTUU Ha MPOIeCcChl OIITUMU3a-
umyu QYHKIMOHUPOBAHUS TaKKe APyTHe TreodHepre-
THUYeCKUe OLIeHKU ONTHUMU3AIUN (PYHKIIMOHUPOBAHUS
CHUCTEeMBI MOJKHO IIepeBeCTH II0 HOMUHAAY B 3Hepro-
pyoAn.

[MpeprosxkeHHass aHEpProdPPeKTUBHAS TEXHOAOTUSI
AECOBOCCTAHOBAEHUSI B CPAaBHEHWU C APYTUMU IIPU-
MEHSOMUMUCS B [IpuAHECTPOBbE TEXHOAOTHUSAMU OII-
TUMHU3ANUU (PYHKINOHUPOBAHUS AECHBIX 3KOCHUCTEM
AACT IPUOKIAL B pa3dmepe 2,662 TASK, UAH, IO TPEANO-
>KeHHOM CHCTeMe MHBapHaHTa, 26 622,9 snepropybasa
Ha | ra AeCHOM 3KOCUCTEMBL.

Pacuét sHepreTUUeCKNX KpUTEPHUEB ITO3BOAUA TaK-
Ke AAThb TeOdHEepPreTMYeCKYIO0 XapaKTepUCTHUKY Bcel

TeppuTtopun [IpHAHECTPOBBS, OII€HUTH IIOTEHIIHAA
SHEPreTUUeCKOM COCTaBASIIONIeN IPUPOAHOU PEeHTHI
(puc.1).

M3 MOAyYEeHHBIX PpAaCYETHBIX AQHHBIX CAEAYET,
4TO HaAUOOABINEW IIPUPOAHOYW PpPEeHTOM pacmoAara-
eT KameHCKUM palioH Ha ceBepe, a HaUMEHBIIEeH -
Chrobopzerickuii parioH Ha iore [IpuaHecTpOBCKOM
MonpaBcko¥t PecnyOauku. PacuéTHble AQHHBIE CBU-
AETEALCTBYIOT O Pa3HBIX SHEPTeTUYeCKUX BO3MOJKHO-
CTSIX palioHOB. B pacuéTax BBeAEH HOBBLIN MapaMeTp -
TIAOIIAAL PAiOHa, U 3TO ITIO3BOAUAO IPEATIOAOKUTD, UTO
Ha tore [IpuaHecTPOBBSI MOKHO Ooaee 3(PPEKTUBHO
UCIIOAB30BaTh IPUPOAHYIO SHEPTUIO AAST IIOBBLIIIEHUS
CTEeIleHU CaMOOPTraHU3alluM AECHBIX JKOCHUCTEM, a Ha
ceBepe COXPaHUTh BEIIBACHHYIO TEHAEHITHUIO ITOBEIIIIe-
HUS UX YCTOUYUBOCTH.

Brina Tak)Ke IpoBeAeHa OlleHKa 9HeprolnoTeHIaAa
AecHoOro (poHAA [TpUAHECTPOBBS 3@ IATUASTHUY IIepu-
op uccaepoBanuii (2010-2015 rr.).

W3 aHaAM3a MOAYYEeHHBIX AQHHBIX (PUC.2) CAEAYET,
4TO B Aecax [IpuAHECTpOBBS 10 HAlIPaBAEHUIO C CeBe-
pa Ha IOT CHUIKAETCSI YHEeProlOTeHIIHaA AECHBIX 3KO-
cucTeM. OTO OTPUIIATEABHO CKA3LIBAETCS Ha CTeleHU
CaMOOPraHM3aIly ACCHBIX dKOCUCTEM U MX YCTOWUU-
BOCTU K AQHTPOIOTEHHBIM Harpy3kaM. CaMbIM HU3-
KuM sHepromnoTteHIaroM (Ao 2800,0 TAX) obrapatoT
Aeca ['puropuonoasckoro m Caobop3eMCcKOTO panio-
HOB (3A€Chb BBICOKA CTelleHb aHTPOIIOTeHHOM TpaHC-
dopmanun). B Aecax 1eHTpaAbHOU U CeBEpPHON YaCTU
U3yUYeHHOU TepPUTOPHUU OH 3HAUUTEABLHO BHIIIE (AO
9400,0 TAX), HO OCHOBHasA AecOOOpas3ywoIas IIOpo-
Aa — AyO uyepellvaThIM U 3AeCh IIOBCEMECTHO COKpa-
1IaeTCsl II0 PACIPOCTPaHEeHHIO.

AASI AeCOBOCCTAHOBAEHUS B FOJKHBIX paliloHaxX HeoO-
XOAVMBI TOpPa3p0 OOABIINE 3aTPaThl SHEPTHUU B CBSI3U
C TeM, UTO YYaCTKU A€CHEIX 9KOCUCTEM 3AeCh 3aHUMa-
IOT 3HQUUTEABHO MeHBbIIINe IIAOIIAAN, HUJKe IIAOTHOCTh
Aeca U AOASL yUacTHs AyOa [0 CPaBHEHMUIO C IIeHTPaAb-
HBIMHU 1 CeBEePHBLIMU patioHaMU.

AASI ICIIPABAEHUS CAOKUBIIENCS KDUTUYECKOU CU-
Tyalllu¥ 110 BOCCTAHOBAEHUIO ACCHBIX SKOCUCTEM OBIAU
PacCMOTPEeHBl HECKOABKO BapuaHTOB ONTHMMU3Aluu
AECOIIOAB30BaHMS, IIOCAE€ KOTOPBIX aBTOpHI [1] mpu-
IIAM K 3aKAIOUEHHUIO O HauboAabllelr 3¢pdeKTUBHOCTHU
BapHMaHTa C MEXAHMU3UPOBAHHOU M PYYHOU 3aKAAAKOU
ABYXAETHHX Ca’kKeHIIeB AyDa depelrdaToro CpeAr ecre-
CTBEHHO COXPaHUBIIUXCS APEBECHBIX U KyCTapHUKO-
BBIX pacTeHHM, 0 4éM MBI IIHCAAU BHIIE Ha IIpuMepe
ypouuiia Kaaaryp.

[lpr HCIOAB30BAHUHU IPEAAOKEHHOTO BapHaHTa
ONTUMU3AUUU (PYHKIIMOHUPOBAHUS A€CHON IKOCHUCTe-
MBI 9P (HEKTUBHOCTE UCIIOAL30BAHUS IIPUPOAHOM 3HEP-
reTUYeCKOU PEHTEI €, AeCHOM S3KOCUCTEMEI CyIl[eCTBeH-
HO BO3PACTET U COCTABUT:

e, = 19,7x10" Ak /10,7x10% Ak =~ 1,84.

AOAst aHTpOTIOTeHHOM 3SHepruu D, cymiecTBeHHO
CHU3UTCS 3a CUET HUCIOAB30BaHUS IMOTEHIMaAa IIpU-
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POAHOM CpeABI, TO eCTh DHEPreTUYeCKOU IMPUPOAHOM
PEHTEI ¥ COCTaBUT:

D, = 11459,07x10° Asx / 4475220,7x10° Ak = 0,002.

B PriOHUIIKOM palioHe TaKoM BapuaHT OBIA yCIIelll-
HO IIPUMEeHEH, Ha OTAEABHBIX YU4aCTKaX BO3POCAU AOAS
Ay0a, yCTOMYMBOCTb K @HTPOIIOI€HHBIM HarpyskaM Hu
5HEProloTeHIMaA AeCHOU 3KOCUCTEMHI.

BBIBOABI.

1. O11eHKa 3HEepromnoTeHIara AeCHOM 3KOCUCTEMEI
B ypouuile Kanaryp c¢ HMCIOAB30BaHUEM TIeO3Hepre-
TUYECKOTO IOAXOAQ ITIO3BOAMAA PACIPOCTPAHUTH 3TOT
onbIT B MaciITabe Bcero I IpuaHecTpoBbs. [ToayueHHEIE
pe3yAbTaThl YKa3bIBAIOT Ha CHU)KEHHe 3HeprolloTeH-
1Mara AeCHBIX 3KOCHUCTEM Ha iore [IpuaHecTpOBCKOM
MonpaBcko¥ Pecnnybamku B 3,3 pasa IO CpaBHEHMIO
C CeBepHBIMHU palioHaMH, 4YTO OOYCAOBAEHO He TOABKO
COKpallleHUueM AeCHBIX IIAOIIaAel, HO U CHU)KEHHEM
KayecTBa APEBOCTOEB, YMeHBIIeHUeM AOAU AyOa ue-
pelyuaToro B AECHBIX COOOIeCTBax.

2. ITpeprosReH BapuaHT ONTUMU3AIUU AeCOTIOAB30-
BaHUSA C 3aKAAAKOU Ca’kKeHIeB Ay0a Cpeprd eCcTeCTBeH-
HO COXPAHMBIINXCI PACTUTEABHBIX COOOIIECTB.

3. DHepreTU4eCcKnM KPpU3NC, IPOAONKAIOMIMMICS Ha
3eMAe yKe HECKOABKO AECATHUAETHM, AaA CYIIeCTBEH-
HBIM TOAYOK K HCCAEAOBAHMIO B3aMMOCBA3€U MEKAY
5Hepruey U IPOMBIIMIAEHHBIM M CEeAbCKOXO39UCTBEH-
HBIM IIPOU3BOACTBOM, PE3KO YCUAWA UHTEPEC K Ollpe-
MAEAEHUIO 3aTpaT SHepPruu B IIPHUPOAHO-aHTPOIIOTEH-
HBIX T€OCUCTEMaAX.

4. I'Tpu onleHKe COBPEMEHHOI'0 COCTOSTHUS IIPUPOA-
HOM CpeAbl MOKHO OTMETUTh, YTO HapacTAIOIIUN 3KO-
AOTHMUYECKUM KPU3UC Ha IIAaHEeTe B 3HAUUTEABHOU Mepe
OIIpeAEASIETCS SHEepTeTUUeCcKoM mpobreMoti. [Tpu aTom
TIAOTHOCTB TIOTPeOAEHUS 3HEPTUU BeChbMa HEOAHOPOA-
Ha Ha Pa3AMYHBIX TEPPUTOPHUIX — OT AECATKA THICTY
AK/KM? B TOA AO 3HAUCHUM, COIOCTABUMEIX C KOAWYe-
CTBOM NOCTYyTIaIOIIe COAHeYHOM papuanum [1, 4].

5. DOKOAOro-3KOHOMHMYECKasi OlleHKa B JHEpPTro-
pPyOAdX IIOKa3bIBaeT YOBITOUYHOCTH HepallMOHAABHO-
ro XO035MCTBOBaHUs, MpUMeHsBIIerocsi B XX Beke B
[MpuapnecTpoBbe. TEXHOAOTUM AECOBOCCTAHOBAEHUS
MIPUHOCUAU NPUOBIAL, 00eClleYeHHYI0 BaAIOTON «Oy-
Maroi», He MOAKPENAEHHOW pearbHBIMU 1eHHOCTSIMU
(aHeprueii). CUIOMUHYTHBIE PEIHOYHbBIE YCAOBUS IIOKa-
3bIBAAM MHUMYIO BBITOAY UCIIOAB30BABIIMXCS ITOAXO-
AOB OITHMMM3aluU (PYHKIMOHVUPOBAHUS AECHBIX 3KO-
cucrteM, a PaKTUYEeCKU IIPUPOAHAS CPeAd, eCTEeCTBEH-
HOe CAOJKeHUe 3KOCHUCTEMBl pa3pylIaroCh. DKOAOTO-
5KOHOMHYECKas OIleHKa B 3HepropyOAsSX IIOKa3bIBaeT
PEeaAbHYIO, He NCKa)KEHHYIO 3KOAOT0-3KOHOMUUYECKYIO
KapTUHY A\ BEIOOpa BapraHTa palliOHAABHOI'O XO391-
CTBOBAHMUS B A€CHBIX 3KOCHCTEMaX.

6. Micrioab3yeMBbIli HaMU Ire03HEePIreTHUYeCKUM ITOA-
XOA IIpepAaraeT MHCTPYMEHT, KOTOPBIA CTUMYAUPYET
OoAee paroOHAABLHOE HMCIIOAB30BaHUE, B YaCTHOCTU
AECHBIX PeCypCoB, CHU’Kas YpPOBEHb UCTOIEHUS U
AeTpajpaliii MpUPOAHOU CpeAnl, a Takyke obecredu-
BaeT 6onee 3(peKTHBHOE pa3BUTHE DKOHOMHUKU U
CO3AAET OAAroNpUSATHBIE YCAOBUS CYIIEeCTBOBAHUS
JeNOBeKa.

ITepcnekTuBbl NccaepoBaHU. Ha ocHOBe mpea-
AOKEHHOT'O TEeO0YHEPreTUUEeCKOTO IIOAXOAA IIPEATIO-
AaraeTcsa pas3paboTaTh aBTOMATHU3WPOBAHHYIO WH-
dOPMAIIMOHHYIO CHUCTEMY ONTUMM3alUN (YHKIINO-
HUPOBAHUS AECHBIX I'eOCUCTEM Ha BCEU TepPUTOPUU
[MpupHecTpoBcKOoM MonapaBckol Pecnybamku. OTa
cucrteMa OyAeT oTBedaTh 0a30BBIM IPUHIWIIAM WH-
HOBAIIMOHHOTO IIPOTPAMMHOTO ObOecIiedeHUs], CPeAU
KOTOPHBIX:

— BBICOKAsd (PYHKIMOHAABHOCTb IIO 33aAaHHOU
npobaeme;

— y3Kad cIelnaAu3alus U BBICOKAd 3PdeKTUB-
HOCTBb UCIIOAB30BaHUS IIPOTrPAMMHOTO IIPOAYKTA;

— UHTYWUTUBHO NOHATHBIN, MaKCUMAABHO IIPOCTOM
uHTepdeiic;

— ABIOTHOE AM0O0 OecIiAaTHOe pacIpoCcTpaHeHue;

— IIPOCTOM U IOHATHBIN SI3BIK COCTABAE€HUS aATO-
pUTMa IPOrpaMMBbl, BEAYIIUN K (pOPMUPOBAHUIO YHU-
BEPCAABHOTO aATOPUTMAa IPOrpPaMMHOIO KOAQ, IIO3BO-
ASTIONIETO PeaAr30BaTh IIOCTaBAEHHYIO 33739y Ha AO-
OOM SI3BIKE ITPOrPaMMUPOBAHUS;

— YHUBEPCAABHOCTB, KOTOpasi IO3BOASET peanu-
30BaTh IPOrpaMMy Ha AIOOOM anmnapaTHOM naaTdopMe
UAU AACT BO3MOJKHOCTL PaboTaTh IOA YIPaBAEHHEM
AXO0O0M U3 NONYASIPHBIX OIIEPALIMOHHBIX CUCTEM.

[MTepcuekTrBa HCIOAB30BAHUS AAS OKOAOTO-IKO-
HOMMYECKOU OIIeHKM 3Hepropyoas (MAW WHTEpPHAIIUO-
HaABLHOY 9HEProBaAIOTHI) Ha 6a3e reodHepreTuIecKoro
IIOAXOAA OTPOMHQ, TaK KakK SBASIETCS IYTEM K CO3Aa-
HUIO €eAUHOU 3HEepPro-sKOHOMMWYECKOM OIleHKU IOTeH-
npara dKOCHUCTEM, COIMOCUCTEM, YPOOCUCTEM U T. A.
B €AUHBIX PACUETHBIX DHEPreTUUeCKUX eANHUIIaX, 9YTO
CO3AACT CYIIeCTBEHHEIE NIPEAIIOCHIAKKA K pa3paboTke
METOAUKU Oonee 3PPEeKTUBHOTO XO3IUCTBOBAHUS B
Pa3AMYHBIX THIIaX CUCTEM.

AaHHYIO METOAVKY KaK OIBIT MOJKHO IPUMEHUTE C
LEeABIO ONTUMU3ALUMN XO35MCTBOBAHUSI B COIIPEAEAB-
HBIX TOCYA@PCTBaX.

HccaregoBanue BbinoAHeHo B pamkax membl OHU
rocygapcmBeHHbIX akagemul Hayk Ha 2013-2020 rr.
« DKOgUArHOCMUKQA, KapmorpagupoBaHue NPupOgHbIX
U QHMPONOTeHHbIX AQHGUIApMOB U OUeHKa 3¢ peKmuB-
HOCMU NpupogonoAb30Banus B Poccuu Ha peruonaab-
HOM U AOKAAbHOM ypOBHSAX. Per. Ne 01201352469» (0148-
2014-0022)
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