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IIporpamMmma pa3BuTHS TEPPUTOPUH
KaK MHCTPYMEHT NpeoaoJieHus 3pPpexra mojsapusauum
(Ha mpumepe NporpaMmablI
COLMATIBLHO-D)KOHOMHYECKOr0 pasBuTHA «BocTOK»)

CalypuHna A.A.
banrtuiickuii penepabHplii yHHBEpcUTET UM. Mimmanywiia KanTa,
Poccus, 236016, r. Kanununrpan, yin. A. Hesckoro, 14
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Annoranus. [IpoGnemMbl TpeomoNeHus TMOMAPH3AIMOHHBIX TPOIIECCOB B COBPEMEHHOHM 3KOHOMIeorpadum
paccMaTpUBAIOTCA HAy4YHBIM COOOLIECTBOM C PasHBIX TOYEK 3PEHMS, HO OOJBIIMHCTBO PabOT IOCBSIIEHBI
npoOsieMaM OLEHKU MOJIIPU3ALMOHHBIX IIPOLIECCOB PErHOHOB. BoIpochl NpeofoneHus MOJsIpU3aliy ITyTeM
NpUMEHeHUs: Habopa MHCTPYMEHTOB IPOCTPAHCTBEHHOI'O U CTPATETHYECKOTO IUIAHUPOBAHUS M3YUEeHbI MaJIo U T10
OOJIBILIEH YaCTH OCHOBAHBI HA TEOPETUKO-METOAMYECKUX HccnenoBanmsix. [103roMy npukiiagHoe UCIonp30BaHue
MHCTPYMEHTOB CIVIKMBAHUS TOJSIPU3ALMU  SIBIIETCS aKTyalbHOM TeMmoW uccnenoBaHus. Llenmbro 1aHHOrO
WCCIIEIOBAHNS SIBILSICTCS AaHATIN3 OJTHOM M3 IPOIPaMM Pa3BUTHSI KaK HHCTPYMEHTA MPEOAONICHHS OAPH3ALOHHBIX
npoueccoB Ha npumepe Kammaunrpanckoit obnactu. B pesynbrare nccnenoBanust ObUTH BBISIBICHB! OCHOBHBIC
HalpapjIeHus] U TEPCNeKTHBBl JATBHEUINEr0 pa3BUTHS MPOTPaMMbI COLMATBHO-O3KOHOMHYECKOTO pa3BUTHA
«Boctok». ABTOpoM ObUT MPOAHATM3UPOBAH Psi COLMATBHO-3)KOHOMUUECKUX IOKa3aTeseld MyHUIIUNIAIUTETOB,
BXOMIMX B TMpPOrpaMMy, B YAacTHOCTH, IIOKa3aTeNM TOBapooOOpoTa Ha Mylly HaceJeHus, OOBbEMOB
MPOMBIIIIEHHOTO M CETBCKOXO3SHCTBEHHOTO MPOM3BOJICTBA MPOAYKIMHM, BBOJA B JCHCTBHE >KMJIBIX JIOMOB.
MyHunaibsHble 00pa3oBaHKs BOCTOKA 00JIACTH, COIIIACHO TOTY4YEHHbIM JaHHBIM, Pa3BHUBAIOTCs HEPABHOMEPHO,
B TO BpeMs KakK IPUIPAHUYHBIE OTIAICHHBIE OT (heepalbHBIX TPACC TEPPUTOPUH SIBIIAIOTCS ACIPECCUBHBIMH,
TEPPUTOPHH, PACIIONIOKEHHBIE OMbKe K LEHTpY, — Ooniee pa3BUTHL. B xone mccienoBanust Oblia BbIsBICHA
OTHOCHTEJIFHO HH3Kasl pe3yJIbTaTHBHOCTH MPOrpaMMbl (HECMOTPSI Ha JOCTIDKEHHWSI TUIAHOBBIX IUQpP MO sty
TOKa3aTenel, B BOCTOYHBIX MyHUIMIIAJINTETaX O CHX MOp HaOJIFOIaeTcsi COKpalleHue padounX MECT, CHIDKEHUE
KOJIMYECTBA PEANPUSITHI M OpraHU3alMi U OTTOK HaceneHust). Ho mpy 3ToM mosydeHHbIe pe3yJIbTaThl O3BOIMIIN
BBISIBUTH BO3MOXKHBIE TIE€PCHEKTUBBI JAIBHEMIIIETO Pa3BUTHS MPOrpaMMbl KAaK HMHCTPYMEHTA YIIPABJICHUS
[IPOCTPAaHCTBEHHBIM PA3BUTUEM ME30PETHOHA.

KiroueBble  cjoBa: moisipusanus, TEPPUTOPHS,  MPOLECCH, HHCTPYMEHTBHI  CIJIaKMBaHMA,
MIPOCTPAaHCTBEHHOE, MPOrpaMMa, BocToK KannHuHTpaackoit obnactu

Jas unutupoBanms: Cabypuna A.A. 2023. Ilporpamma pa3BUTHS TEPPUTOPHHM KaK WHCTPYMEHT
npeononenus dpdexra nonspuzanuy (Ha IpuMepe NporpaMMbl COLMATBHO-’KOHOMHYECKOTO Pa3BUTHUS
«Boctok»). Pernonansusie reocucremsl, 47(1): 5-22. DOI: 10.52575/2712-7443-2023-47-1-5-22

Territory Development Program as a Tool to Overcome
the Polarization Effect (on the Example of the «Vostok»
Socio-Economic Development Program)

Alena A. Saburina
Immanuel Kant Baltic Federal University,

14 A. Nevskogo St, Kaliningrad 236016, Russia
E-mail: saburina95@mail.ru

Abstract. The problems of overcoming polarization processes in modern economic geography are
considered by the scientific community from different points of view, but most of the works are devoted to
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the problems of assessing the polarization processes of regions. The issues of overcoming polarization
through the use of a set of tools for spatial and strategic planning have been little studied and are based on
theoretical and methodological studies. Therefore, the applied use of polarization smoothing tools is a
topical topic of research. The purpose of this study is to analyze one of the development programs as a tool
for overcoming polarization processes, using the example of the Kaliningrad region. As a result of the
study, the main directions and prospects for the further development of the «Vostok» socio-economic
development program were identified. The author analyzed a number of socio-economic indicators of the
municipalities included in the «Vostok» program. In particular, indicators of trade turnover per capita,
volumes of industrial and agricultural production, commissioning of residential buildings. The municipal
formations of the east, according to the data obtained, develop unevenly, while the border territories remote
from the federal highways are depressive, the territories located closer to the center of the region are more
developed. The study revealed a low effectiveness of the program (despite the achievement of planned
figures for a number of indicators, in the eastern municipalities there is still a reduction in jobs, a decrease
in the number of enterprises and organizations and an outflow of the population). But at the same time, the
results obtained made it possible to identify prospects for further development program as a tool for
managing the spatial development of the mesoregion.

Key words: territory, polarization, processes, smoothing tools, spatial, program, east of the Kaliningrad
region

For citation: Saburina A.A. 2023. Territory Development Program as a Tool to Overcome the Polarization
Effect (on the Example of the «Vostok» Socio-Economic Development Program). Regional Geosystems,
47(1): 5-22 (in Russian). DOI: 10.52575/2712-7443-2023-47-1-5-22

BBenenune

B HacTosimiee BpeMs B Hay4HOM COOOIIECTBE aKTUBHO M3Y4atOTCsl BOIPOCHI COLUAIBHO-3KO-
HOMMYECKOTO Pa3BUTHUS PETHOHOB, B TOM UHMCIIE U CLIOCOOBI IPEOA0IEHUSI OIS PU3ALMOHHBIX ITPO-
LIECCOB, IPOUCXOJAIINX HA ME30- 1 MUKPOYpPOBH:X. Bonpocamu nmpocTpaHCTBEHHOIO pa3BUTHUSA
TEPPUTOPHUU C TOUKHU 3PEHUSI SKOHOMHMKH U reorpaduu 3aHMMAarOTCs Takue yueHsble, kak: [lo3ans-
koB A.U. [2000], 3y6apesuy H.B. [2001], Hedenora T.I". [2008; 2009], 'epacumona A.H. [2009a;
6], Jleuenko C.A. [2012], CenusepcroB B.E. [2013], d3arosa C.C. u Mamb6etoBa ®.A. [2018] u
ap. TemMol MHCTPYMEHTOB IPEOAOJIEHUS MOISPU3ALMOHHBIX IPOLECCOB 3aHUMarOTCsi boponos-
ckuit M.b. [2010], Eroposa C.B. [2010], Hukomnaesa H.A. [2011], Acnaesa C.II. u np. [2018],
Acnaesa C.1I1. [2020], Kupuenko O.9. [2020] u psin ApyTUX aBTOPOB.

[Tonsipu3alvoHHbIE paccesieHYeCKHe MPOIECChl, IO MHEHUIO YUEHBIX, HEPa3pbIBHO CBSA3aHbI C
HOJISIPU3ALIMOHHBIMU IIPOLIECCAMU B SKOHOMUKE, UTO B CBOO OYEPEIb IPUBOIUT K YCUIIEHUIO TETEPO-
TEHHOCTH Pa3BUTHSI TOPOJIOB M YBEJIMUEHUIO OTPhIBA B COLIMAIIbHO-DKOHOMUYECKOM Pa3BUTHU 1IEH-
TpoB OT nepudepuitHpIx yacTeld pernoHoB [Hedemora, 2008; 2011]. dakropamu, BIUSIOIMMU Ha
COLIMATIBHO-3KOHOMUYECKOE Pa3BUTHE, SBJISIFOTCS YUCICHHOCTh HACENIEHUS], CTICIIUAIN3aIMs IeSTelb-
HOCTHU TEpPUTOPHUH, TPAHCIIOPTHASL M COIMANIbHAsE MH(pacTpykTypa [3ydapesuy, 2001].

OCHOBOITOJIO)KHUKaMU TMOJIIPU3ALMOHHOTO PAa3BUTHS U LEHTp-NepudepuitHbIx Teopuil sB-
JISAIOTCA YYEHBIE-KIIACCUKU: B SKOHOMUKE — J[>)k. @puamMan, B 3koHOMHUUECKOoH ucropuu — d. bpo-
nenb, B nonutonoruu — M. Bannepcraiin. Bce 6a30Bble Teopuu cXoa4Tcs B TOM, YTO €CTh LIEHTP U
ecTb nepudepusi, MeXy KOTOPbIMU HaxoauTcs 30Ha nouynepudepun. ®. bponens [1977] cun-
TaJ, 4YTO B IPOCTPAHCTBE CYLIECTBYET OJIMH WJIU JIBA TJIABHBIX [IEHTPA SKOHOMHUYECKOTO MPUTSIKE-
Hus1. CoracHo ero Teopuu, reorpaduyueckie HeHTPhl CO BpEMEHEM MepPecTaloT ObITh TAKOBBIMU
BCJIEZICTBME HAKOTUICHHsSI KallMTAJIOB B HOBBIX meHTpax. . Bamnepcraita [2001] >xe B cBoEi Teo-
pUU MUP-CUCTEMHOTO aHaju3a TOBOPUT O TOM, YTO MHUP-3KOHOMHUKA SIBJIAETCS TPEXYPOBHEBOM:
LEHTP — BBICOKOPa3BUThIE TOCYIapCTBa, Neprudepusi — CTpaHbl, OCTABJISIONINE ChIPE s/IpaM, U
nonynepudepus — 6sicTpopasBuBatoiiecs rocynapcrsa (FOro-Bocrounas Aszus, Poccust). Ha oc-
HoBe unei . Bamiepcraiina Obuta copmupoBana koHnenius Jx. @puamana «iaeHTp-mnepude-
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pusi». JLx. @punMan BbLaeseT 4 TUIIA SKOHOMUYECKUX PAaOHOB (pa, pacTyllue pailoHbl, paii-
OHBI HOBOT'O OCBOEHHUS U JIEIPECCUBHBIE PAWOHBI), BAKHBIM 3JIEMEHTOB KOTOPBIX sIBJIsAETCS AU(D-
¢y3us nHoBoBBeneHuii [Friedmann, 1967a; b].

BonpocamMu HepaBHOMEPHOIO COLMATbHO-3KOHOMUYECKOTO pa3BUTHS 3aHUMAIUCh U
I1. Kpyrman, M. @ymxuta, A.W. Tpeitum. I1. Kpyrman rnoaHs1 Bonpocsl paccioeHus: perioHOB
10 YPOBHSM Pa3BUTHUS U BOIIPOCHI CBA3HM MEXAY TOProBiled U COLMATIbHO-I)KOHOMHUYECKUM Hepa-
BEHCTBOM perruoHoB [Manakos, 2012; 2015]. M. ®@ymxura u3yyan 3aBUCUMOCTb CIIPOCa Ha TO-
Bapbl M poCTa rOpoJIOB OT POCTAa YUCIEHHOCTU HACEJIEHUS U PA3BUTUS CEJILCKOIO XO3siicTBa
[Fujita, Mori, 1996]. TpeiiBum A.M. [2019] B cBoux paboTax aHaNIM3UPYyeT HEPAaBHOMEPHOCTH
IIPOCTPAHCTBEHHOTO pa3BUTUs Poccun, BeIIENsAET CTPYKTypHBIE TUIIBI paliloHOB. Bee 3T paboThl
3aJI05KMJIM OCHOBY M3YUEHHUS MOJIIPU3ALMOHHBIX [TPOLIECCOB, IPOUCXOIALINX IO BCEMY MUpY.

Bo Bpems aHanmu3a TEOpPETUKO-METOI0JOTHYECKOM 0a3bl M0 TEeMaTHKE MOJISPU3ALHMOHHBIX
IIPOLIECCOB OBLJIO YCTAHOBIJIEHO, YTO OO0JIbIIAS YACTh HAYUYHbIX UCCIEAOBAHUN KacaeTcsl IPOOIEeMbl
OLIEHKU YPOBHS MOJIAPU30BAHHOCTH PETMOHOB, a BOIIPOCAM WHCTPYMEHTAapus JUIsl CriIaKUBaHUS
MOJISIPU3ALMOHHBIX 3()()EKTOB MOCBALICHO OUYEHb MAJIO UcciieoBaHuil. [10aTOMY BOIIpOCH! yripaB-
JICHUS COLUAIIbHO-3KOHOMHUYECKUM pa3BUTHEM TEPPUTOPUHU B ACMEKTE MHCTPYMEHTApHUs COBEp-
[ICHCTBOBAHUS MMPOCTPAHCTBEHHON OPTaHU3aINH JJIs1 HUBEIUPOBAaHUS d(PPeKTa MOISIPU3ALINH SB-
JISIFOTCSI aKTyaJIbHBIMHU.

Lenb uccnenoBaHus — NpoaHaJIM3UPOBAThH IPOrPAMMY COLIUATbHO-IKOHOMUYECKOTO Pa3BU-
TUs «BOCTOK» Kak MHCTPYMEHT IIPEO010JICHHS MTOJIIPU3ALIMOHHBIX IPOLIECCOB, POUCXOIAIINX Ha
nepudepun KaauHuHTpaackoi odmacrty.

3agaun:

1. M3y4uTh OCHOBHBIE HHCTPYMEHTHI CIJIKHBAHUS MOJSPU3ALMOHHBIX POLIECCOB;

2. ompeAenuTh YpOBEHb Pa3BUTHS BOCTOUHBIX M IIEHTpalbHBIX paiioHOB KamuHuHrpan-
CKOM 00J1aCTH 1O ALY COLMATbHO-I)KOHOMHUYECKUX TOKa3aTesei;

3. mpoBecTH aHaau3 mporpammbl «BocTok» mo psay mokazartenel (IpOCTpaHCTBEHHOE
pacripejieieHue MPOEKTOB, OCHOBHBIE HAIIPABICHUS, 00beM (PMHAHCUPOBAHUS, IPAHThI, UTOTH);

4. OLEHUTH MEPCHEKTUBBI Nporpammbl «BocTOK» Kak MHCTPYMEHTA MPOCTPAHCTBEHHOTO
YIIPaBJICHUS MOJSIPU3ALUEH.

O0BbeKTHI H METOAbI UCCJICAOBAHUSA

OOBEKTOM HCcCIIeJOBaHUS sIBIsieTCs TeppuTopus 11 MyHHIMTANBHBIX 00pa30BaHuUi EHTpallb-
HOI ¥ BoCcTOuHOM yacTi KanmuuuHrpaackoit odnactu!, BXoasmmx B nporpamMmmy «BocTok». JlaHHbIe
MYHHULUNAIbHBIE 00pa3oBaHus 3aHUMaIOT 67 % oT o01eit rronaau obnactu (puc. 1), Ha UX Teppu-
TOopHH NpoxuBaeT 25,5 % ot Bcero HaceneHus (262 Toic. yen.). 64 % BOCTOUHBIX MYHUIIMIIAIBHBIX
00pa30oBaHuil SABISIOTCS MPUTPAaHUYHBIMU Tepputopusimu (7 u3 11 rpannyar ¢ JInTBoi Ha ceBepe u
BOCTOKe, U ¢ [lonblielt Ha rore), 4yTo, HapsAAy C YIAIEHHOCTBIO OT 00JIACTHOTO LIEHTPa, HAK/Ia bIBAaeT
OIpeJIeNICHHBIN OTMEYATOK Ha CrIelU(UKY UX pa3BUTHs. [ monanaeMuitHOro nepruoja Obu1o Xapak-
TEPHO HAJTMIHE SKOHOMUYIECKHX M KYJIbTYPHBIX CBSI3€H MEXITY IPUTPAHUIHBIMHU TEPPUTOPHUSIMH U CO-
CEJIHUMHU rOCYAapCTBAMH, KOTOPOE OKa3bIBAJIO BIMSIHUE HAa YPOBEHb MX COLMAIBEHO-3KOHOMHUYECKOTO
pa3zBuTH. Bo BpeMsi maHIeMHu 3T CBSI3U CTAIN PAa3phIBATHCS U Ha (POHE TIOCIIETHIX COOBITHIA B MUpE
NPaKTUYECKH colUTH Ha HeT. [10aToMy Takue nmporpammel, Kak mporpamMma «BocTok» sSBISIOTCS aK-
TyaJIbHBIMU ¥ CBOEBPEMEHHBIMU HHCTPYMEHTAMH Pa3BUTHS TeppUTOpHH. [IporpaMMbl HanpaBlieHEI
Ha Pa3BUTHE OTEUYECTBEHHOTO MTPOU3BOJICTBA U YITyUIlIEHHE Ka4eCTBa MyHULMIIAILHOTO YIIPaBJICHUs,
C IIEJTBIO CHIDKCHUSI YPOBHSI HEPAaBHOMEPHOCTH PA3BUTHS TEPPUTOPHIA M CO3TAHUS TICHTPOB MTPOMBIIII-
JIEHHOT'O U CEJIbCKOXO3MCTBEHHOTO PA3BUTHSL.

' I'sapuelickuii ropomckoii okpyr, I'yceBckuii Topojckoil okpyr, HeMaHCKHMi TOpOICKOH OKpYT,

Kpacno3nameHnckuit ropojckoit okpyr, HectepoBckuii paiioH, O3epckuii Topoackoit okpyr, ClaBCKH TOPOICKON
okpyr, CoBeTckuii ropojackoit okpyr, [Tonecckuii ropoackoi okpyr, [IpaBmuHCKHN TOpoacKoid OKpyT, UepHAX OBCKUI
TOPOJICKOM OKPYT.
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M Coserck B rsapaeickuin MO B rycesckmn o~ w1
KpacHosHamenckuii Mo B Hemanckuin MO B Hecreposckuin MO

M Osepckuit MO B Nonecckuit MO M Npasgurckuin MO

M Chasckuin MO B Yepraxosckuit MO

Puc. 1. MynununansHsle oOpazoBanusi KanuHuHTrpaackoi odnacry,
BXOZSILIUE B IPOrpaMMy pa3BUTHS TeppUTOpHi «BoCcTOK» (BBIAETICHBI LIBETHHIM)
Fig. 1. Municipal formations of the Kaliningrad region, included in the program

for the development of the territories «Vostok» (highlighted in color)

Heo0XxoauMo OTMETHTD, YTO CYIIECTBYET JOCTATOYHO OOJIBIIIOE YUCIO HHCTPYMEHTOB CIJla-
JKUBAHHS TOJSPU3AIMN MTPOCTPAHCTBEHHOTO Pa3BUTHS, CPEAM KOTOPHIX IMPOTPAMMBbI Pa3BUTHSI
TEPPUTOPUI 3aHMMAIOT HE TIOCIIeIHEe MECTO. B paMkax MpoBEJCHHOTO MCCIIEIOBAHKS aBTOPOM
ObUTH U3yYCHBI OCHOBHBIE TPYIIITBI HHCTPYMEHTOB, KOTOPBIC TPUMEHSIOTCS B COBPEMEHHOM TpaK-
TUKE MPOCTPAHCTBEHHOTO U CTPATETHMUECKOr0 TUTAHUPOBaHMs. TpajuIIMOHHO WX Kiaccuduiu-
PYIOT TI0 HECKOJIBKHM MPU3HAKAM: TI0 COAEPIKAHHUIO, 0 MECTY BOSHUKHOBEHHS M 10 MacIITady
BrusHus [ Kupuenko, 2020] (puc. 2).

ITo conepxanuto: ITo mecty
[Tonmutnueckue  (TOProBble  COKO3BI, TPAHCIPAHUYHOE BO3HUKHOBEHUS:
COTPY/JHHYECTBO) Bremnune
DKOHOMHUYECKHE (HAJoroBas IMOJMTHKA — COIMAJbHbIE Buyrpennue

ocoOMs, CHIDKEHHBIE HAJIOTOBBIE CTaBKU, OCOOBIE
SKOHOMHYECKHWE 30HBI, CTUMYJIHUPOBAHHUE 3aHATOCTH;

CTUMYJHMPOBAHUEC KalluTajla, IIPUBJICUYCHUC PIHBCCTPIIIPIfI; Tlo MacmTa6y
6H3HCC-I/IHKYG3TOPBI, CO3IaHNEC TCXHOIIOJIUCOB U KIIACTCPOB BIUSTHUS HA
IMPOMBIIIJIICHHOT'O Pa3BUTHA, mporpamMmaIl TEPPUTOPHIO:

TEPPUTOPUATHHOTO PA3BUTHS)

Conumanehble (peanuzarsi HHPPACTPYKTYPHBIX MPOEKTOB,
pa3BuTHE 3/IpaBOOXpaHEHUS, (dhopMupoBaHue
00pa3oBaTENBHBIX KJIACTEPOB M TOYEK POCTa; CTPaXOBAaHWE,

MaxpoypoBHs

Puc. 2. IHCTpYMEHTBI CTIIaXXKHBAHUS TOJIIPU3AIMOHHBIX MTPOIIECCOB
[Ptummes, 2013; Pamazanosa, 2018; Kupuenko, 2020]
Fig. 2. Tools for smoothing polarization processes
[Rtishchev, 2013; Ramazanova, 2018; Kirienko, 2020]
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IIporpaMMBbl pa3BUTHS TEPPUTOPUH SBIIAIOTCS KOMIUIEKCHBIM HHCTPYMEHTOM BO3ICHCTBUSA
Ha IOJSIPU3ALMOHHBIE IIPOLIECCHl M HCIOJIB3YIOTCA M Ha ME30-, U Ha MHUKpoypoBHe. Takon
MHCTPYMEHT TO3BOJISIET CTUMYJIUPOBATh pa3BUTHE MEpUDEPUHHBIX TEPPUTOPUN IyTeM
(buHaHCHPOBaHMS NIPEIIPUHUMATEIBCKON AEATEIBHOCTU M CO3aHUS KAUeCTBEHHON COL[MAIbHON
UHPPACTPYKTYPHI.

IIpyn npoBeneHUM NAHHOIO MCCICNOBAaHUS MCIIOJIB30BAIMCH TAKME METOIBI, KaK: METOJ
aHaM3a, CTATUCTUYECKH, ONMUCATEeNbHBINA, CpaBHHUTEIbHO-Teorpaduyeckuii U rpadudeckui
METOI.

PeByJ’ILTaTLI H UX 06cy>1<11e}me

B pamkax uccnenoBanus ObUT MPOAHATU3UPOBAH PSiJl MOKA3aTeNeil COUaIbHO-AKOHOMUYE-
CKOTO Pa3BUTHUSI MYHHIIMIIAIHHBIX 00pa30BaHMIA, BXOIAIIUX B Mporpammy. B dacTtHocTH, OBLIN
MPOaHATM3UPOBAHBI MTOKA3aTEIM YHCIEHHOCTH HAaceJIeHHs, KOJMYEeCTBO OpraHu3aluuii U o0bem
WHBECTULIMI Ha IyIIy HACENEHUs C TOYKH 3peHust 0a3ucHoro (2022 rox 1o OTHOUICHHIO K
2012 roay) U IEMHOTO TEMIIOB MPUPOCTa. YNCICHHOCTh HACENIEHUS BOCTOYHBIX MYHUIIUTIATHUTE-
TOB 10 cocTosinuio Ha 1 ssuBaps 2022 roga coctasisieT 262 ThIC. ye., uTo Ha 7,6 % MeHblile, 4eM
B 2012 rony [Kanununrpasnckas obnacts B udpax..., 2022; YucaeHHOCTh HaceneHus ..., 2022]
(puc. 3). Kak BugHO U3 muarpaMMbl, 0a3uCHBIC TEMITBI PUPOCTA BO BCEX MyHUITUTIIAIBHBIX 00pa-
30BaHUAX MOKA3bIBAIOT OTPUIIATEIbHbIC 3HAYCHH S, YTO TOBOPHUT 00 OTTOKE HAaceJeHus ¢ nepude-
pwuii. Takast sxe cuTyarust HabJII0JaeTCs U C IETTHBIMH TEMITaMH [TPUPOCTa HaceTeHus (puc. 4), rae
HauMeEHbIIIee OTPHUIATeNbHOE 3HaueHue JeMoHCcTpupyroT HectepoBckuii (—0,2 %) u [lonecckuit
(—0,3 %) MyHULMDIAIbHBIE OKPYTA.

UsucreHHOCTE HACRIEHHS B KonmgecTro oprasmzayimi
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MyHEAnEIATEEEIE 00pa30EaHHA

Puc. 3. bazucHsle TeMIIbI pocTa YHUCIEHHOCTH HaCEIEHHs 1 KOJIMUYECTBA OPTaHU3aLI B pa3pese
MYHHULMNAIBHBIX 00pa30BaHuid, BXOASIIMX B Iporpammy «Boctok», 2022 rox no otHoutenuto k 2012 roxy, %

Fig. 3. Baseline growth rates of the population and the number of organizations in the context
of municipalities included in the «Vostok» program, 2022 compared to 2012, %
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B YHCIeHHOCTE HACEISHNT B KomecTEO OpraHH3alHA
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MyHERnDANATEEEIE 0GpaloBaHnsd

Puc. 4. Temnbl pocTa YUCIEHHOCTH HaceNeHHUs U KOJIMYECTBAa OpraHU3alui B pa3pe3e MyHUITUIATbHBIX
o0pa3zoBaHMi, BXOJAMIUX B mporpammy «Boctok», 2022 roxy no otHouenuto k 2020 roxy, %

Fig. 4. The growth rate of the population and the number of organizations in the context
of the municipalities included in the program «Vostok», 2022 in relation to 2020, %

ITo cocrostnuio Ha 1 sHBapst 2022 roga ob1iee KOJIMYECTBO OPraHu3aluil, pacroioKeHHBIX
B BOCTOYHBIX MyHHITUTIAIMTETAX, cocTaBisieT 3708 ex., uto Ha 46,6 % mensbIe, ueM B 2012 roxy
(cM. puc. 3 u 4). To xe camoe MPOUCXOAUT C U LETTHBIM ITOKa3aTeseM MPUPOCTa KOJIUYECTBA Op-
rauu3anuil [MyHununanbsHble 00pazoBanus ..., 2020; KonnyectBo opranuzanuii ..., 2022]. Ta-
Kas CHUTyallusl CBsi3aHa C IEpeopueHTaluedl MpeanpusATH Ha 3amajHylo 4yacTb oOnactu (A0
2020 roga), u ¢ napaeMuei u ee orpanndenusmu nociue 2020 rona. Kpome Toro, 4acte npeanpu-
ATUN 00bEeMHUINCH OO0 B Oosiee KPYIHBIE KOOIEPATUBBI, TMOO B arpoOXOJIIUHTH, YTO TaKXkKe
CYILIECTBEHHO MOBJIMSUIIO Ha CTaTUCTUKY. [loaTOMy Hanbosnee 00bEKTUBHBIM ITOKA3aTeleM Pa3Bu-
THUSI BOCTOYHBIX PailOHOB 00JIACTH SIBJISIETCS MOKA3aTeb MHBECTULIMI HA DYy HAaCeJICHUs.

Cpennee 3HaueHNE MHBECTULIMN Ha AYIIY HaCEJICHHs B paCCMATPUBAEMbIX MYHUIIUITATIbHBIX
oOpa3zoBanusx coctaBuiio 44,4 Teic. py0. Ha yen. Ha 1 suBaps 2022 roaa, uto Ha 47,7 % OGonbiie,
yeM B 2012 rony [MyHunumnagbHble 00pa3oBaHus ..., 2020; MHBecTUIIMN B OCHOBHOM KamuTal. . .,
2022; O0bem nHBeCTHLUH ..., 2022]. HanOonpmumii TpupoCT MHBECTULIMN Ha JYIIY HACEICHUs
nokazanu ['Bapaeiickuii (+1014 %), Hecteposckuii (+2714 %) u Ozepckuii (+3818 %) myHunu-
najibHble OKpyTa. (Tabu. 1 u puc. 5). Llenubie TeMnsl npupocta coctaBmin 9,7 %, npu 3TOM psij
mynauiunanuteToB (I'yceBckuii, KpacHo3zHameHckuii u YepHSIXOBCKHI) JEMOHCTPUPYET MO-
BOJIFHO BBICOKHME TEMITbI MPUPOCTa MHBECTHIMK Ha aymry HaceneHus (6onee 100 %). B To xe
Bpems Ha TeppuTopun ['Bapaelickoro, O3epckoro, [lonecckoro u CaaBckoro MyHUIMIATUTETOB
HaOJI01aI0TCSl OTPULIATENILHBIE TEMITBI TPUPOCTA HHBECTHILINH.
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Tabauna 1
Table 1
Temms! mpupocTa 00beMa HHBECTUINI B OCHOBHO# Karnrtan, 20122022 rr., %
Growth rate of investment in fixed assets, 2012-2022, %
o OO0beM MHBECTULIHI
OO0beM MHBECTHUILIANA B N
YKCIeHHOCTh OCHOBHOMN KAMTas B OCHOBHOH KAIMTANl | oy
MyHHIUIATBHBIE HACEJIeHHs, Yel. ’ Ha JyIly HaceJIeHHU,
THIC. PYO. HIpUpoCTa,
o00pazoBaHUS THIC. PYO. o
0
2012 2022 2012 2022 2012 2022
Coserckuii 'O 41941 | 38465 770685 1191136 18,4 31,0 68,5
I'sapaeiickuit MO 29843 | 28758 26118 280369 0,9 9,7 1014,0
I'ycesckuii 'O 37481 | 37406 292846 935597 7,8 25,0 220,1
EPSCH“HE‘MGHCK“H 12828 | 11382 | 40372 | 216766 3,1 19,0 505,1
Hemanckuit MO 20057 | 18003 | 4680283 117976 2333 6,6 97,2
Hecreporckuii Mo 16059 | 14675 41719 1072881 2,6 73,1 2714,2
Ozepckuit MO 15216 | 12958 57342 1913389 3,8 147,7 3818,3
IMonecckuit MO 19243 | 18058 52128 321579 2,7 17,8 5574
IMpasaurckuit MO 19375 | 18271 934513 1702146 48,2 93,2 93,1
Cnaeckuiit MO 20887 | 18432 53011 188386 2,5 10,2 302,7
YepusxoBckuit MO 50973 | 46013 368776 2534376 7,2 55,1 661,3
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s [ [emH0E mowasatems, 2022 ro no orHomersEs E 2020 1.

Puc. 5. Temnsl npupocTa MHBECTULINI HA AyITy HaceaeHus, %
Fig. 5. Investment growth rate per capita, %
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B pamkax wuccrnenoBaHus ObUIM TakKe IPOAHAIM3UPOBAHBI IMOKazaTenn o0bema
IIPOM3BOJICTBA IMPOJYKIUU IPOMBIIIJIEHHOCTH U CEJIBCKOIO XO034HCTBAa B pacueTe Ha Jylly
HacerneHuss Ha Hadano 2022 roma. CpenHee 3HaueHHWE OO0BbEMa IMPOM3BOJICTBA IPOIYKIIUU
NPOMBIIIJICHHOCTH 10 BOCTOKY oOmactu coctaBmwio 112,6 Teic. py0. HamGonpiiee 3naueHue
nokasarenst HabOmogaetcs Ha Tepputopusx ['yceBckoro, Coserckoro, IIpaBauHckoro u
UepHsAXOBCKOr0 MYHULMNAIWTETOB (pUC. 6), HauMEHbIIEE 3HAYEHUE — Ha TEPPUTOPHUU
Hemanckoro myHunumnanurera [MyHununaibHble oOpa3zoBanus ..., 2020]. Ilo moka3zaremnto
o0beMa MPOU3BOICTBA MPOAYKIIMH CEIbCKOTO X03sCTBA cpeaHee 3HadeHue — 152,7 toic. pyo.
[IpeumyiiectBeHHO arpaphsbie paiionbl — HectepoBckuit, O3zepckuii, [IpaBaunckuii, CiaBckuii
MYHUIUTIATUTETHl — UMEIOT 3HAUCHHE MTOKA3aTeIsl BBIIIE CPEAHETr0 0 BOCTOKY O0JIACTH.

HepHAXOBCKHH MYHHITHIIATBHEIH OKPYT
Craapekuil MyHHITHIIATBHEIR OKPYT
[IpaBauHCEHi MyHHITHIIATBHEIE OKPYT
[Toneccruil MyHHITHIIATBHEIH OKPYT

Osepeknil MyHHIHIIATBHBIE OKPYT

HecrepoBckuii MyHHITHITATTBHEIH OKPYT
HemaHekuil MyHHIHIATBHBIH OKPYT
KpacrosHaMeHCKHI MyHHITHITATBHEIH OKPYT
T'yceBeknii ropogckoi OoKpyT

I'sapmeficknii MyHHIIHIATbHBIH OKPYT

CoBeTckHil ropoackoi oKpyT
0.0 100000,0 200000,0 300000,0 400000,0 500000,0 600000,0

¥ 0bBeM MpPOH3BOACTBA MPOTYKIHH CENBCKOTO X03AHCTRBA HA OyITy HacelIeHHA, PyO./del.

¥ 00BEM IPOMBIIIICHHOTO NPOH3BOACTBA HA JYITY HACSICHHA, Py0./del.

Puc. 6. O6beM pon3BoACTBA MPOIYKIUH IPOMBIIIIEHHOCTH U CEIBCKOTO X03HCTBA
Ha JIynry HaceseHus Ha Hadaso 2022 roxa, py0./4en.
Fig. 6. The volume of industrial and agricultural production per capita
at the beginning of 2022, rubles/person

[Ipumeuanne: no pagy MyHUOMNanbHbIX oOpaszoBanuii (KpacHoznameHckuii, HectepoBckuii, O3zepckuii
MYHHIUNAJIbHBIE OKPYra) JaHHblE HE IyOJMKYIOTCS B HEJIIX oOecrieueHHs KOH(HICHIMAIbHOCTH IEPBUYHBIX
CTaTUCTUYECKHX JAHHBIX, OJYYEHHBIX OT OPraHu3aluii 2,

Kax BuHO 13 ructorpammel, [ IpaBuHCKHI MyHUIIMTTATBHBIN OKPYT, TIOKa3aTeM KOTOPOTO 110 00b-
€My ITPOM3BO/ICTBA MPOIYKIIUH MPEBOCXOIAT CpPEHEE 3HAUCHHE TI0 BOCTOKY, SBJISIETCSI Hanboiee
Pa3BUTHIM C TOUKH 3PEHHUSI CTENIEHH COOTHOIIIEHUS JaHHBIX 110 MTPOU3BOACTBY. [Ipu 3TOM 1O OTHO-
HIEHUIO K TPEIbIIyIeMy IOy 00beM MPOU3BOJCTBA MPOIYKIMH CEIbCKOTO XO3SICTBAa BBIPOC
JuIIb Ha Tepputopun I Bapaeiickoro (+5 %), I'yceBckoro (+41 %), Kpacnoznamenckoro (+3,9 %),
[Tonecckoro (+9,6 %), u Coserckoro (+11 %) mynununanutetos [[Ipon3BoACTBO MPOIYKIUH ...,
2022]. Yro kacaeTcs o0bemMa MpOU3BOACTBA MPOILYKIIMH TPOMBIIIIEHHOCTH, TO BUIY OTCYTCTBHUS

2 B cooTBercTBHU ¢ DenepanbHbIM 3aK0HOM 0T 29.11.2007 Ne 282-03 «O6 opULUANILHOM CTATUCTHYECKOM
yueTe M CHCTeMe roCyJapcTBEHHON cTaTHCTHKH B Poccuiickoit @enepaunm» (ct. 4, 1. 5; cr. 9, 1. 1).
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psila JaHHBIX HE HPEJCTAaBIAETCS BO3MOKHBIM® CPaBHHThH MOKA3aTelH IO TOJAM, uTO, ecTe-
CTBEHHO, 3aTPYAHSET aHAJIU3 COLMAbHO-9KOHOMHYECKOTO YPOBHSI Pa3BUTHUS M3y4aeMbIX MYHHU-
[UTIATUTETOB.

[Tokazarensr ToBapoobopoTa (00beM BCceX peaarn30BaHHBIX MPOJAOBOJILCTBEHHBIX TOBAPOB)
cocraBui — 25,2 TeIC. py0./49en. Ha Havyano 2012, u 52,8 TeIc. py0./den. Ha Havano 2022 roma [O6-
i 00beM ..., 2022]. PocT mokasaresns HaOI0aeTCsl Ha TEPPUTOPUH BCEX BOCTOYHBIX MYHHIIH-
nanutetoB Kanmnunrpaackoit obmactu (puc. 7). Coserckuit (54,6 Thic. py0./uen.), I'yceBckuii
(58,7 ThIC. pYyO./uen.) u O3epckuii (89,7 ThIC. py0./dei.) MyHUIIUTIATUTETHI JEMOHCTPUPYIOT J10-
BOJIBHO BBICOKHE TIOKA3aTEeNIM TOBAPOOOOPOTA, UTO YKa3bIBaeT Ha 00Jiee BEICOKUE TEMITBI Pa3BUTHS
TOPTOBIIH.
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Puc.7. ToBapooOGOpoT Ha TyITy HACENEHWS 0 COCTOSHUIO Ha Havasio 2012 roxa u Hagano 2022 roxa, py0./de.
Fig. 7. Trade turnover per capita as of the beginning of 2012 and the beginning of 2022, rubles/Person

[Tpu u3yvyeHnu nokaszaTesns «BBOJ B ICHCTBHE XKHUIIBIX JJOMOBY OBLIO BBISBIEHO, YTO CpEIHEE
3HaueHue mokaszarens cocrasisuio 0,07 xB.M./denn. Ha Hadajo 2012 roma m 0,15 xB.M./dell. Ha
Hayano 2022 roaa [BBon B nelictBue ..., 2022]. Kak BunHo u3 puc. 8 Toiapko ['yceBckuii u Ilo-
JIECCKUIN MYHHUITUTAIUTETHI COXPAaHAIOT CTaOUIbHOE 3HAUEHHE I0Ka3aTellsl Ha YPOBHE BhIILIE Cpe/l-
HEro, MPU TOM 3HAYUTENbHBIN pocT 3adukcupoBat (+ 6omee 150 % mo otHoeHu0 k 2012 romay)
Ha Teppurtopusix Coserckoro, I'Bapaeiickoro, O3epckoro, [Ipapauackoro, CnaBckoro u YepHs-
XOBCKOT'O MyHULIUINIAIUTETOB. OTpULIaTENbHbIE IOKA3aTENIN IPUPOCTA OTMEUYEHBI HA TEPPUTOPUSIX
HecrepoBckoro u Hemanckoro MyHUIIMIAINTETOB.

Taxum 06pazom, TEppUTOPHUS BOCTOUHBIX MYHUIIMIAIUTETOB UMEET JOBOJIBHO nupdepen-
LHUPOBAHHBIN YPOBEHb COLMATIBHO-3KOHOMHYECKOTO pa3BUTHA. B TO BpeMs Kak OJIHM MyHHUIIUNA-
nuteTsl (O3epckuit, [lonecckmii, CnaBckuii, HeMaHCckuit) IMEIOT JOBOJIBRHO HU3KHUK YPOBEHB pa3-
Butus, Apyrue (I'yceBckuii, YepHsaxoBckuit, HectepoBckuii) pazBuBatorcst 0ojiee cTabuiIbHO, YTO

00ycnaBIMBaETCs MOJIIPU3ALMOHHBIMY MPOLIECCAMU, POUCXOIAIIMMU Ha X Tepputopuu [Cady-
puna, 2021a; 6; 2022].

3 JlanHble He MyONMKYIOTCS B LENAX OOECTIEYeHnsT KOHPUIEHIIMALHOCTH TIEPBUYHBIX CTATHCTHYECKHX JAHHBIX,
MIOJTyYEHHBIX OT OpTaHM3aI|i, B COOTBETCTBHH ¢ DemepansHbM 3aKoHOM OT 29.11.2007 Ne 282-D3 «O6 odurmaasHOM
CTAaTUCTHYECKOM y4eTe U CHCTEME roCyIapCTBEHHON cTaTucTHKy B Poccemiickoii @enepauum» (ct. 4, 11. 5; ¢1. 9, .. 1).
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Puc. 8. BBoj B aelicTBHE KHIIBIX JOMOB, KB. M/uen., 2012 r., 2022 T.
Fig. 8. Commissioning of residential buildings, sq. m/person, 2012, 2022

Ilpozpamma «Bocmok» KaKk UuHCMPYMEHM C2NANCUEAHUA NONAPUZAUUU

IIporpamma «BoOCTOK» OpHMEHTHpOBaHA Ha COLHAIBHO-DKOHOMHUYECKOE pa3BUTHE
BOCTOUHBIX TeppuTOpuil KannHuHrpaackoit 001acTi mocpeicTBOM BbIJIeNIEHUS (PUHAHCUPOBAHUS
Ha BBINIOJIHEHUE psAa COLUMAIBHBIX, MPOM3BOJICTBEHHBIX M HH(PACTPYKTYpHBIX MPOECKTOB,
HOJVIEP)KKM MaJloro M CpeIHero IpellnpUHUMAaTeIbcTBa € MOMOoIIb0 3aiiMoB. IIporpamma
peanmuzyetcs ¢ 2018 roga U, HAa MOMEHT TTPOBEICHUSI HCCIICIOBAHUS, TUTAHBI PACTIHCAHBI JJO KOHIIA
2024 roma. B paMmkax mporpammsl IUIAHUPYETCS KalUTaJIbHBIH PEMOHT JIOPOXXKHON
uHppacTpykTypel  (6367,2 wiH. py0.), KamuTadbHBIM PEMOHT JKWIBIX JIOMOB U
aJIMUHUCTPATUBHBIX 3/JaHUH, cO37aHue (enpamepcko-akymepckux nyHkToB (PAIloB), peMoHT
OOoJIbHHUIT M 31aHuK chepbl 00pa3oBaHusl, OJIATOYCTPOUCTBO CEINBCKUX U TOPOJCKUX TEPPUTOPHUH,
PEKOHCTPYKIUSI KOMMYHaIbHOM HHOpPAacTpykTypsl Ha oOmyro cymmy 13061,4 muH. pyo.
[KommuiekcHast mporpamma pasutus..., 2022]. Ha cerognsmHuii neHp (Hadayio aexkadps
2022 rona) 3amjaHUPOBAHHBIE MEPONPUATHS BBIOIHEHbI JUIIb HA 62 % (BMECTO IMJIAHOBBIX
80 %). Psx mpoekToB, B YaCTHOCTH MPOEKTOB MO CO3/IaHUIO0 T'a30BOM HMH(PACTPYKTYpHI, MO
moaepHuzaiun GAIIoB o pa3HbIM IPUYUHAM [IEPEHECEHbI Ha OoJiee O3 THHUI CPOK.

[Ipu paccmorpenun o0bema (GUHAHCUPOBAHUS MYHUIUIAIUTETOB B paMKax MPOrpaMMBbI
MOYKHO OTMETUTh, YTO TOJBKO YEThIpe MYHUIUMAJIUTETA MOMy4YHsIn (pruHaHCHpOBaHUE OOJbIIE
10 % ot oOmero oobema — Uepusxosckuit (28,4 %), Ilpasnunckuii (11,8 %), Hemanckuit
(10,3 %) u I'apaetickuii (10,2 %) myHUIMIANbHBIE OKpyTa (pHC. 9).
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Puc. 9. O6wvem punancupoBanus mporpaMmsl «BocTOK» 0 MyHUIUNAIBHBIM 00pa3oBaHuAM, %o
Fig. 9. Amount of funding for the «Vostok» program by municipalities, %

[Tporpamma «BocTok» npearnonaraer BieneHre 3aiiMoB 10 50 MiH. py0. Ha pa3BUTHE Ma-
JIOTO W CPETHEro MpeanpuHUMaTenbcTBa [MTOroBeIld CiMCOK 3asBOK..., 2022]. bonbimas gacTth
IIPOEKTOB, Y4aCTBOBABIINX B KOHKYpCE IPaHTOB, OblIa MpeJIoKeHa Ha TePPUTOPUHN YepHIXOB-
ckoro (29,2 %), I'apaeiickoro (24 %), Kpacnosnamenckoro (14,7 %), Cnasckoro (12,4 %) my-
HUIMNAIBHBIX OKpyroB (puc. 10). [Ipu sTom O3epckuit 1 COBETCKUI MyHUITUTIATUTETHI HE MpeJi-
JIOKUJIM HU OJIHOTO MPOEKTA.
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Puc. 10. Cxema npocTpaHCTBEHHOTO pacnpeaeicHus o0beMa 3aiiMOB
1o porpamMme «BocTok» 1o MyHHITUIIAIEHBIM 00pa30BaHUAM, %o
Fig. 10. Scheme of spatial distribution of the volume of loans under
the program «Vostok» by municipalities, %

ITo coctosiHUIO Ha OKTAOpH 2022 roja B mporpamme yyacTtByeT 23 mpoekTa u3 9 MyHUIu-
nanbHbIX 00pa3oBaHuii Boctoka Kanmuuunrpaackoii o6nactu [MITOroBelii cnucok 3asBok. .., 2022].
bonee 50 % 3aliMOB IO mporpamMme MOJYYWIH NPOEKTHI, KACAIOLIUECS CEJIBCKOIO XO35AHCTBA
(I'Bapneiickuii, Kpacnosnamenckuii, CnaBckuit 1 Hemanckuit MyHUITUTIAIBHBIE OKpYTa), U OoJiee
20 % mosy4nIy MPOEKTHI MO Pa3BUTHIO XMMUYECKOH mpombliiieHHOCTH (I'Bapaeiickuii, YepHs-

XOBCKHM 1 ['yCeBCKUI MyHUITUTIATUTETHI) (TA0II. 2).
Tabnuma 2
Table 2

O06nem 3aiiMoB 1o porpamme «BocTok» B pa3pese BUIOB AeSITeNbHOCTH, Yo
The volume of loans under the program «Vostok» by types of activity, %

Bun aesrensHOCTH O0beM 3aiiMoB, pyo. % ot o0111ero 00beMa 3aiiMOB
CenbCckoe X03s1MCTBO 357 875 710 53,9
Typuzm 99 305 000 15,0
Jlerkast mpOMBINIIIEHHOCTH 5087 000 0,8
ABTOMOOMIIECTPOCHHE 23 602 000 3,6
CTpOouTENBCTBO 32 000 000 4,8
XuMHYecKasi MPOMBIIIJIEHHOCTb 145 649 000 22,0
Hroro 663 518 710 100

Takum o0pazoM, B paMKaX pacCMOTPEHHOW MporpaMMmbl 00beM (PUHAHCHPOBAHMS BCEX

MPEJIOKEHHBIX MPOEKTOB coctaBmi 13,7 miapa. py6. [KommuiekcHasi mporpamMma pa3BUTHA...,
2022] (13 KOTOPBIX OKOJIO 5 % MPUXOAUTCS HA 3aiMBI TIO TPOCKTAM Pa3BUTHSI MAJIOTO M CPETHETO
MpeIPUHIMATETHCTBA).

Jlns ananuza pe3ysnbTaToB CrilaXUBaHUS MOJISIPU3ALUU TOCPEACTBOM MPOrpaMMbl «BocTok»
HEOOXOUMO OIEHUTH PAJ MOKa3aTeei: TMHAMUKY YHCICHHOCTH HACEJIeHUs, 00beM WHBECTH-
UM, CPETHECTTUCOYHYIO YUCIEHHOCTh PAOOTHUKOB MO OTHOLIECHHUIO K MPEABIAYIIEMY TOAY U IO
COOTBETCTBUIO ITAHOBOMY TToKa3aTelto (Tad:. 3). Bo Bpems aHanm3a ObLI0 BRISIBIIEHO, YTO TOJIBKO
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JIBa U3 TpeX IoKa3aTesiel JOCTUIIIM U MPEBBICUIIN IIJJaHOBOE 3HaueHue. Tak, HeCMOTpsl Ha Ipe-
MIPUHATHIE MEPHI TI0 CO3/IaHUI0 HOBBIX pabouynx Mect B nepuoa ¢ 2020 mo 2022 r., BCleacTBUE
psna gakTopos (B ToMm uucie u3-3a manaemun Covid-19) Ha reppuropun Boctoka Kannuuurpa-
CKOI1 o0siacTu HaOII0JAJIOCh 3aKPBITUE TPEIPUIATUN U opranu3auuii (—22 %), 4To CyIIeCTBEHHO
CHHM3HJIO KOJIMYECTBO pab04YHNX MecT. UTO KacaeTcsi YUCICHHOCTH HACEJICHUs, TO 3aMETHO HEOOIIb-
ioe yBeln4yeHue rnokaszarens Ha Hadano 2022 roga (— 0,9 % Bmecto — 0,6 % Ha Hayano 2021
rojia), HO €ro 3Ha4eHue NPAKTUYECKU PaBHO IuIaHOBOMY nokasateinto (—1 %) [KomiuiekcHas npo-
rpamma pasButus..., 2022].

Tab6muna 3
Table 3

IMokazarenu apdekTuBHOCTH TPOrpaMMbl «BocTok», %o
Efficiency indicators of the «Vostok» program, %

TeMribl npupocTa mokaszaresei o OTHOLIECHUIO
K TIpeapIaymemMy roay, %
e o | dnenenmoers | O o
HaceIeHuA KaITATall paboOTHUKOB

2021 | 2022 2021 2022 2021 2022

Cosetckuii 'O -1,2 -0,1 61,4 21,4 -3,8 =73
I'Bapaeiickuit MO 0,0 -1,4 93,8 -20,8 -1,3 -8,2
I'yceBckuii 'O -1,0 -1,6 9,0 117,1 23 -1,6
Kpacnoznamenckuit MO -1,2 -1,0 -60,5 715,6 -19,6 -5,6
Hemanckuit MO -0,6 -1,2 450,8 -933 -0,2 -6,5

Hecreposckuit MO -0,6 0,0 3,4 78,3 8,6 1,3
Ozepckuit MO -0,9 -13 -1,6 30,0 0,8 -8.,5

ITonecckuit MO -0,2 -0,1 -5,0 -37,9 10,4 1,5

[TpaBaunckuit MO -0,5 -1,1 6,9 0,1 3,4 4.2
Cnasckuii MO -0,9 -1,7 —4.4 -18.5 -1,0 -1,2
UepnsixoBckuit MO -0,3 -0,3 73,9 285,0 —6,7 -1,8
¢akr -0,6 | -09 +35,3 +20,1 -2,1 -3,6

IleneBnie mokazarenu — 13 1.0 1.0 4.0 0 05

Kak BuiHO U3 TabMuUIlbl, OKa3aTelb MHBECTUIMI B OCHOBHOM KaIluTall 3HAYUTEIBHO Ipe-
BbICHI I1aHOBOE 3HaueHue (+20,1 % Bmecto +4 % Ha Havano 2022 roga) [OObeM UHBECTHIHI .. .,
2022; KommiekcHas mporpaMma pas3BUTHs. .., 2022], yTo 00BSACHIETCS OTKPBITUEM HOBBIX MpE.-
HNpUATHH (110 TpOrpaMMe JIbIOTHBIX 3aiiMOB) U pacIIMPeHHEM CYIIECTBYIONIUX (110 OOJbIIeH ya-
CTH 3TO OTHOCHUTCSI K IPEAIPHUIATHSIM CEIBCKOT0 X03siicTBa). Ho HECMOTps Ha yBenuueHue NHBE-
CTHIIH, Ha TEPPUTOPHSIX BOCTOUHBIX MYHUIIUTIAJIUTETOB HA0JIF01a€TCS HE TOJIBKO CHUKEHHE YHC-
JICHHOCTHU JKUTENIEeH, HO U 3aKpBITHE MPEeINpUATHH (B TOM YHCIE€ KPYIHBIX), YTO NMPUBOJUT K
YMEHBIIIEHUIO0 KOJIMYeCTBa pabOUnX MECT, U, KaK CJIEeICTBHUE, K CHUKEHHUIO 0JIarOCOCTOSIHUS JKU-
tenelt. Takum 0Opa3oM, eciii TOBOPHUTH O pe3yJbTaTUBHOCTH MporpamMmsl «BocTtok», To Ha cero-
THSITHUHN IeHb, HECMOTPsI Ha BhITIoJHEeHUE O6osee 60 % MiIaHOBBIX MEPOIIPUITHIA, €€ BO3ACHCTBIE
HAa CTJIa)KMBAaHUE MOJIPU3ALUN MUHUMAIIBHO.

Ecnu roBopuTh 0 nepcnekTiBax nporpammsl «BocTok» Kak HHCTPYMEHTA CIIIaKUBaHUS 110-
JSIPU3ALUH, TO HEOOXOIUMO OTMETUTH, YTO NP IPAaMOTHOM pacrpeie]IeHuH (GHUHAHCOBBIX pecyp-
COB U BbIOOpE NMPHUOPUTETHBIX Chep pa3BUTUSA IS KAXKAO0T0 MyHULIUIIAINTETa BO3MOXKHO HUBEIIH-
poBath psn 3hdekToB nonspuzanuu. B yactHocTH, B paMKax MpOrpaMMbl BO3MOXKHO CO3/IaHHUE
HOBBIX pab0O4MX MECT, yIy4IlI€eHUE KaueCcTBa XKU3HU HaceIeHUs O1aroaaps pa3BUTHIO COLUAIBHON
UHPACTPYKTYPHI (3ApaBOOXpaHEeHUE, 00pa30BaHKE), OBHIIIEHNE TPAHCIIOPTHOW JTOCTYITHOCTH
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OTJAJICHHBIX MECT, BCJEICTBUE YEr0 YMEHBIIUTCS OTTOK HAceJIeHHsI B 0OJACTHOM LIEHTp U IO-
SIBATCSI HOBBIE SI/Ipa Pa3BUTHS TEPPUTOPHH (IPOMBIIIJICHHBIE 1 MHHOBALIMOHHBIE KJIacTephl). Dd-
(EeKTUBHOCTb MIPOrpaMM Pa3BUTHS HANPSAMYIO 3aBUCUT OT 3aKOHOAATENBbHOM 0a3bl, COLMAIBHOM
MOJIUTHUKH, TIPOBOJMMOM B 00J1aCTH, M T€ONOIUTUYECKUX (akTopoB. IloaToMy npu peanuszanuu
TaKUX MPOrpaMM HEOOXOAMMO YYHUTBIBATH COLUAILHO-IIPABOBYIO, MOJUTHUYECKYIO COCTaBIISIO-
HIYIO Hapsiy ¢ COLUAIBbHO-3KOHOMUYECKUMHU (aKTOpaMHU.

3akjarouyeHue

B xone ananmza mporpammbl «BocTOK» OBUIO BBISBICHO, YTO OHA O OONbBINEH YacTH
HarpasiieHa Ha (OPMHUPOBAHNE KAYECTBEHHON Cpe/ibl IPOXKUBAHUSA Ul JKUTEJIeH BOCTOYHOM Ya-
CTH 00JIaCTH (B YaCTHOCTH, HA PEMOHT CTapoil ¥ CO3/1aHe HOBOW HH(PACTPYKTYpPHI), a HE HA CTpa-
TErn4ecKoe pa3BUTHUE MyHHUIMIIAIUTETOB U HUBEIUPOBAHUE NOJSIpU3alMOHHBIX 3 dekToB. Cama
1o cebe uaes MporpaMMBbl BepHa: Uil pa3BUTHS NepuepuiHbIX paiOHOB HEOOXOAMMO CHavdaa
co3/1aTh UH(PACTPYKTYPY U 1aTh BO3MOXKHOCTD JJIs1 OTKPBITUS HOBBIX MPEANIPUATUH, YTO U OBLIO
cnenano. Ho mpu pa3paboTke mporpaMMbl ObUIO HEOOXOIMMO IPOBECTH MOAPOOHBIN COLUAIBHO-
SKOHOMHUYECKUH aHaIU3 pa3BUTHUS BOCTOYHBIX MYHULIUIAIUTETOB U ONPENEINUTh X CIeLUaINn3a-
U0 U TIEPCIIEKTUBBI PAa3BUTHS TOW WM MHOU c(epbl IKOHOMHUKH, BO3MOXKHBIEC YTPO3bI ISl TEP-
puropuu KanuHuHrpaackoi o61acT: reonoIuTHYECKY 0 00CTaHOBKY, TEHCHLIMM MUPOBOI1 3KO-
HOMUKH U T. JI.

Kpome Toro, aBTop AaHHON pabOThl CYMTAET, YTO JUIsl KOMIUIEKCHOTO Pa3BUTHs BOCTOYHBIX
paiioHOB 06JacTH HEOOXOAUMO BOBJIEYb B IPOTPAMMY BCE MYHHUIIMITAJTUTETHI, B TOM YHCIIE U TIe-
pudepuiiHble IPUrpaHUYHbIE TEPPUTOPUHN, KOTOPBIE JOJKHBI CIIY>)KUTh CBOETO PO/a CBA3YIOIIUM
3BeHOM. Hampumep, Tepputopuio O3epcKoro MyHHIMIAIBHOTO OKPYra, KOTOpas IPUTOJHA HE
TOJILKO JUISL pa3BUTHSI CEIbCKOIO XO3AHCTBA, HO U Ul Pa3BUTHUS aKTUBHOTO U HKOJOTHMYECKOTO
BUJIOB TYpH3Ma.

Takum 00pa3oM, MpH KOMIUIEKCHOM BO3/E€HCTBHM Ha TEPPUTOPHUIO MporpamMmbl «BocTok»
BO3MOXKHO OKa3aTh TOJOKHUTEIBHOE BIMSHUE HA pa3BUTHE nepudepun, HO, Kak ObUIO CKa3aHO
BBILIIE, PU Pa3pabOTKE MEPONPUATHIA HEOOXOIUMO YUUTHIBATh PsJl acleKToB. UTo Kacaercs pe-
3YJIbTATUBHOCTH MTPOTPAMMBI B YAaCTH CTIIQKUBAHUS TOJISIPU3AIMOHHBIX TPOIIECCOB, TO HECMOTPS
Ha MpOUIE/IINe YEThIpe rojia, 3PPEeKT OT ee pealn3alnu ceidac MUHUMaIbHbIH.

CnucoK HCTOYHHKOB

BBon B jelicTBHE KWIBIX JIOMOB Ha TEPPUTOPHH MYHHIMIAIGHOTO OOpa30BaHMsS. DIIEKTPOHHBIA Pecypc.
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ITHOKOH(IMKTOTCHHbIN MOTEHUHAJ TEPPUTOPUM:
0COOEHHOCTH U MP00JieMbl OLleHKU Ha npuMepe PecryOsmmkn Ka3zaxcran
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Annotamus. C 1990-x romoB u o Hacrosiee Bpems B LleHTpanpHON A31MM BO3HUKAIOT MEKITHUIECKHE
KOH(JIUKTBI. XapaKTEpHO, YTO OHHU MIPOMCXOIAT B TOM uuciie U B 3anagHoM Kazaxcrane, oTnuuaromummcst
BBICOKOM CTEIEHBI0 MOHOATHUYHOCTH. KpOMC TOro, HIHUPOKYIO H3BECTHOCTH IIOJYUYHUIIN MACCOBBIC
Oecriopsiiku B Havasie 2022 roma. Be€ 310 moguépkuBaeT BaXHOCTh U aKTYaJIbHOCTh WCCIICJOBAHUN B
TaHHOW cdepe ¢ HCMONB30BaHMEM HOBBIX CBEICHHN MO Mepe WX MOsBIeHHA. llenpro maHHOW cTaThu
ABJIICTCA aHaJIu3 I10Ka3aTeiaAa ((3THOKOH(1)JII/IKTOFCHHBII7[ MNOTCHL AT TEPPUTOPUNY, BBIABICHUC C€TO
OCHOBHBIX JIOCTOMHCTB W  HENOCTAaTKOB. /[l 3TUX uenell  aHaMU3UpyeTcs  OMNpelesieHue
3THOKOH(IMKTOT€HHOTO NTOTEHIMAIa TEPPUTOPHH, €r0 OCOOCHHOCTH M XapaKkTepHble 4epThl. Kpome Toro,
MEPEUYNCIIIIOTCS OCHOBHBIE (DaKTOPHI M3MEPEHUS 3THOKOH(IMKTOICHHOTO MOTEHUUaIa Tepputopuu. B
CTaTh€ TAKXKE BBIABIAIOTCA €TI0 HEAOCTATKU KaK I1OKa3aTeiIAd. B kauectBe PE3YJILTATOB IPUBOAATCA
BO3MOJKHBIE CIIOCOOBI YCTPpAHCHUA I3TUX HCAOCTATKOB U YCOBCPUICHCTBOBAHUA 3THOKOH(I)J'II/IKTOI‘CHHOI‘O
MOTEHIIMANa TEPPUTOPHUU KaK MOKa3aTessl ¢ 1ebio 00jee TOYHOro MPOTHO3UPOBAaHHS BO3HUKHOBEHHUS U
pacipocTpaHeHHs MEKITHUUSCKUX KOH(IUKTOB.

KiroueBble cj10Ba: 3THOKOH(DJIMKTOrEHHBIH NOTEHIMAN TEPPUTOPHU, MEXKITHHUECKHE KOHQIIMKTHI,
Pecnybnuka Kazaxcran, LlentpansHas A3usi, aAMUHUCTPATUBHO-TEPPUTOPUAIIBHOE JI€JICHUE
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The Ethno-Conflict Potential of a Territory:
Characteristics and Problems of Estimation on the Example
of the Republic of Kazakhstan

Aleksandr A. Tenchikov
Academy of Urban Management, Planning and Printing
33 A Rustaveli St, Saint Petersburg 195273, Russia
E-mail: iamalexten@gmail.com

Abstract. In this article the ethno-conflict potential of a territory as social and political indicator is analyzed —
this can be used for ethnic conflicts forecast, indicating and preventing. The territory of the Republic of
Kazakhstan is used as an example in this article — this country, as all the region of Central Asia has complex
ethnic structure of population and consequently there is a high possibility of ethnic conflicts in the region.
Kazakhstan population structure also features strong and distinctive regional differentiation, but in multi-
ethnic society any problem can be perceived within its ethnic background and result in conflict. Interethnic
relations are very significant for Central Asian politics, which are also connected with economic, ecological
situation etc. Ethno-conflict potential of a territory as an indicator is very practical for conflict forecast
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because it combines many factors, which can be either directly connected to ethnic relations or indirectly.
However, ethno-conflict potential of a territory as an indicator is not perfect because it is strongly connected
to administrative division while in Kazakhstan it is rather unstable. Possible ways to reduce this strong
connection and make the ethno-conflict potential of a territory as an indicator more accurate are represented
in this article as the result of research.

Key words: ethno-conflict potential of a territory, ethnic conflicts, Republic of Kazakhstan, Central Asia,
administrative divisions
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BBenenune

[To nanusiM opranuzanuu ACLED — The Armed Conflict Location & Event Data Project, c
Havana XXI Beka u 1o Hacrosiee BpeMs BO BcéM mupe npousonuio 6osee 1 muta 300 ThIC. KOH-
(GIMKTOB pa3HbIX THIIOB, KOTOPBIE MPUBETH K THOenu B 001Iei cinoxHocTu okojo 1 miaH 400 Thic.
yenosek [ACLED, 2022].

Kpome toro, no nanueim OOH, 3a nepuon ¢ 1946 rona cymecTBeHHO U3MEHWIICS caM Xa-
paxkTep KOH(IMKTOB: OHU BCE Yallle MPOUCXOIAT MKy OTACIBHBIMHU IPYIIIAMH B TPAHUIIAX O
HOT'O TOCYAapCTBa, YeM MEXIY OTAeNIbHbIMU rocynapctsamu. Takxxe B OOH ormeuaroT Hapacra-
Ionme «(pparMeHTapHOCTbE» — POCT YHCIA BOOPYKEHHBIX TPYII — U «PETHOHAIN3ALUIO» KOH-
(GIMKTOB, B KOHTEKCTE€ KOTOPOIl MOJUTHYECKHE, COLMaIbHO-YKOHOMHUYECKHE W BOEHHBIE IPO-
0J1eMbI B pa3HbIX TOCYJapCTBAX OJJHOTO PETMOHA CTAHOBSITCSI B3aUMOCBSI3aHHBIMU U JINIIb YCHIIN-
BaroT Apyr Apyra [Hosas opa..., 2022].

MexsTHUYECKHME KOH(IUKTHI MPOUCXOAST C JApPEBHEHWIIMX BpPEeMEH IO HACTOsAIlEe
BpeMs IPAKTUYECKH TOBCEMECTHO U OUEHb YaCTO COIPOBOXKAAIOTCS YEJIOBEUECKUMH JKEPT-
BaMu. OHM SBISIIOTCS WHTErpPajJbHBIM PE3YyJbTAaTOM JJIUTEIBHOTO B3aUMHOTO Pa3BUTHUSA U
CaMOOpraHU3alUM MPUPOIHBIX U OOLIECTBEHHBIX CUCTEM M MPOLIECCOB, OTpa)kas TaKUM 00-
pPa30M CII0OKHOCTb I'€0NPOCTPAHCTBA CTPaHBbI, @ TAKXkKe €JUHCTBO NMpocTpaHcTBa. Kaxaslil u3
HUX SIBJISIETCS KaK YCIIOBHEM, TaK OJHOBPEMEHHO (pakTopoM (OpMHPOBAHHUS MOCTOSHHO
MEHSIOIIErocss TeoNpOCTPAHCTBEHHOI'0 PHCYHKa 0O0IecTBEHHbIX mpoueccoB [Kamenun,
2003; Tepenuna, 2022].

OnHUM U3 peruoHOB ¢ HanboJiee BRICOKON KOH(PIUKTOTEHHOCTHIO — HE TOJBKO ITHH-
yeckoit — aBnsetcs LlenTpanbHas A3us, KOTopas — ¢ MOMEHTa Hadala akTUBHOH (a3wl 1e3-
unrerpauuu CCCP u nmo HacTtosmiee BpeMsi — MOXKET ObITh paCCMOTPEHA KaK TePPUTOPUS
KOMIUIEKCHOM HECTaOUIBHOCTH: HE TOJIBKO MEXITHUYECKOH, HO TaK)Ke MOJUTUYECKOH, IKO-
HOMMYECKOH, 3KoJornueckoil u MH. Jip. [lInpokyro U3BECTHOCTH MOJIy4HIIa MOMBITKAa 00pe-
TeHus HezaBucumoctu KapakammakcranoM B 1990 roay [Koncruryuwms PecnyOnuku ...,
2023], rpaxaanckas BoitHa B Tamxukuctane 1992—-1997 rr. [Tajikistan Civil..., 2022],
«uBeTHble peBomonun» B Kuprusuu B 2005 u 2010 rr. u mu. ap. [Mroru nepsoro au4...,
2022]. ITpu 3ToM (pakTOp MEKITHUUECKUX OTHOUIEHHUH Urpajl BaXKHYIO POJIb BO BCEX BHIIIIE-
nepeyrcieHHbIX KoHpIuKTax. Takxke Helb3sl He OTMETUTh Aepycudukanuto LleHTpanbHoi
A3uH, BBIpaXKAIONIYIOCA B OTTOKE PYCCKHUX, a TAaK)K€ MPAKTUUYECKU BCEX HEABTOXTOHHBIX 3T-
HOCOB M3 pETMOHA, HayaBIIyrocs BMecTe ¢ nesuHrerpanueit CCCP u nponoskarouyoocs 10
cux mop [Ilouemy pycckue Oexanu..., 2022]. Bc€ 3To oOycinaBnuBaeT akTyaJdbHOCTh U
HEO0OXOIMMOCTh HCCIIEOBAHUM B TaHHOU cdepe, a TakKe, 4TO 0COOEHHO BaXXHO — BBIABIIE-
HUE OOIIMX 3aKOHOMEPHOCTEW MEXKITHUYECKUX KOH(GIUKTOB U BO3MOKHOCTH MX HMPOTHO-
3UpOBaHUs.
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O0BbeKTHI H METOAbI UCCJICAOBAHUSA

B HacTosimiee Bpemst mpeacTaBiseTcs 0COOEHHO aKTyallbHbIM IIPOBEIEHUE HCCIIEI0BAHUS
STHOKOH(IMKTOreHHOTO noTeHnuana Pecrnybnuku Kazaxcran: 3a MOCTCOBETCKYIO MCTOPHUIO Ha
€ro TepPUTOPUH ITPOU3O0IILIO0 HE MEHEE TPUHAIATU KPYITHBIX MEKITHUYECKUX KOH(IMKTOB, IIEp-
BbIC M3 KOTOPBIX Mpou3onuu emé n10 ¢opmanbaoro pacrnaga CCCP. Haubonee n3BECTHBI CTOK-
HoBeHUs B HoBoM Y3eHe, as mojaBiieHUs] KOTOPBIX OblT NMpuMeHEH crnenHas [CoOblTus B HO-
BOM..., 2022].

Kpome Toro, mmupoKyr U3BECTHOCTb MOIYYUIH MACCOBBIE OECIIOPAAKY, IPOU30LIEIIINE B
Kazaxcrane B Havane suBapsi 2022 rona, KOTOpble, HECMOTPSl HA TO YTO HE MMENHU IOJ COOOU
SIBHOT'O MEKITHUYECKOI'O OCHOBAHMsI, MOTYT CIYXHTb SIPKOM WJUTIOCTpanueil o0IIero cocTosIHUA
HecrabmipHOCTH B Kazaxcrane u, BeposiTHO, Bo Beeil LlenTpanbHoit A3uu.

OnHuM 13 cnocoOoB U3ydeHHs U MpeCcKa3aHus MOTEHIUAIbHBIX MEXITHUYECKUX KOHQIIMK-
TOB SIBJISIETCS OLICHKA STHOKOH(IMKTOreHHOTo noteHiuana repputopun (II1T) — unterpansuoro
II0KAa3aTeNs, YYUTHIBAIOIIEr0 MHOXKECTBO (DAKTOPOB Kak MMEIOIIUX MPsSMOE OTHOLIEHUE K chepe
MEXKITHHYECKUX KOH(IIMKTOB, TAK M HE CBSI3aHHBIX HETIOCPEIACTBEHHO C 3TOU chepoil.

B 2019 roxy aBropoM cTaThy OblIa 3alIMIEHA BBITYCKHAS KBaJIU(pHUKAIMOHHAsA paboTa Ha
Temy «O1eHKa ATHOKOH(DIMKTOTEHHOTO MoTeHIMaia Tepputopun Pecyonukn Kazaxcran». B
Ipolecce HalucaHus JaHHOM pa®oThl ObLIIM OTMEYEHBI Pa3IMYHbIE CIOXKHOCTH HCHOIb30BAHMS
STHOKOH(IIMKTOTCHHOTO MOTEHIIMAIAa TEPPUTOPUN KaK TIOKa3aTels, TPeOYIOIe aHauu3a 1, BO3-
MO’KHO, €0 YCOBEPILIEHCTBOBAHUSI.

OOBEKTOM HCCIIEeIOBaHUS, IPOBOAMMOTO B PAMKaX JAHHOW CTAaThH, SBIISETCS STHOKOH(IINK-
TOT€HHBIN MOTEHLMANl TEPPUTOPUH KaK COLIMATIbHO-Teorpaduueckuii mokasaresb, a IpeAMETOM —
€ro OCHOBHBIE CBOMCTBA M XAaPaKTEPUCTUKH, a TAKXKE KIIIOYEBBIE CBOMCTBA COLUOTE€ONPOCTPAH-
CTBa.

OCHOBHOM 1ENIBIO SIBISIETCS KOMILJIEKCHBIM aHalIM3 3THOKOH(IMKTOT€HHOIO MOTEHIIHaNa
TEPPUTOPHUH KaK IoKa3aTess. 3a7aua — BbISIBICHHE OCHOBHBIX 0coOOeHHOCTe! 1 HeocTaTtkoB OIIT,
KOTOpBIE MOT'YT OTPAHUUYUTh €T0 UCIIOJIb30BAHUE UIIH CHU3UTH TOYHOCTD PE3YJITaTOB UCCIIEN0BA-
HUS ¥ TIOUCK BO3MOXKHBIX ITyT€H yCTPAHEHUS 3TUX HEJIOCTATKOB.

B kauectBe nmpumepa A WIITIOCTPALMK peIIaeMbIX LeIel U 3a1a4 OyJeT MCI0Ib30BaThCs
tepputopus PecriyOnuku KasaxcraH, e€ conuoreonpocTpaHcTBO U ATHOKOH(IMKTOTEHHBIN MO-
TEHLUA.

OCHOBHBIMHU METOJIaMH UCCIIEIOBaHUs ObUTH: 1) aHaNN3 STHOKOH(M)IUKTOTEHHOTO TTOTECHIIH-
aJla TepPUTOPUH KaK ITOKa3aTes, ero pakTopoB U 0COOEHHOCTEH, a TakxkKe 1eMorpaduyecKux JaH-
HBIX; 2) cpaBHeHHE pernoHoB PecnyOmuku Kaszaxcran mo neMorpaguueckum KpUTEpUsSM U 110
CTETIEHH BIUSHUS Pa3InYHbIX (PaKTOPOB.

Pe3yabTarhl U MX 00CyKAECHHE

IMmHOKOHPAUKMOEHHBLIL NOMEHYUAT MePpPUmMOPUL KAK NOKA3ameIlb.

B Hacrosmiee BpeMsi He CyILIECTBYET OJJHO3HAYHOT'O ONpeesIeHUsI STHOKOH(DIUKTOTeHHOTO
MIOTEHIIMaja TEPPUTOPUN U OJAHO3HAYHOTO MOJAX0Ja K €ro nu3mepeHuto. Kpome Toro, Takxe HeT
€IMHOTO MOJIX0/1a K ONPEIEIEHUI0 KOH(DINKTOTEHHOCTH.

Tak, ITepoB E.B. [2013] B cBoeii ctatbe oTMevaeT, 4To «KOH(PIUKTOreHHOCTh 00IIeCTBa
MIpe/ICTaBIsIeT COO0M COLMaIbHOE SBIEHUE, CUCTEMY OOBbEKTHUBHBIX OOCTOSATENHCTB U CYOBEKTHB-
HBIX 00pa30B, GOPMUPYIOUINX HANPSHKEHHOCTb, KaK pe3yJabTaT COLHATBHOIO B3aUMOICHCTBUS
0O0JIBIINX COUUANBHBIX TPYMI, BKJIIOYAIONIUX CBOIO CHUCTEMY OTHOIIEHHWH W TPYIIOBbIE WHTE-
pecb». Kpome Toro, «kOHQIUKTOTEHHOCTh — 3TO COBOKYITHOCTh HAPSXKEHHOCTEH B Pa3IMUHBIX
cepax >KU3HEAEATEIbHOCTH, KOTOPBIE MPU ONPECICHHBIX YCIOBUSAX MOTYT IPHUBECTH K KOH-
¢nukry. <...> B oTnuune oT KOHPIIMKTA, KOTOPBII MPEACTaBIsAeT COOONH COBOKYITHOCTH ITPOTHUBO-
peunii u nporecc, KOHQINKTOIN€HHOCTh — 3TO COBOKYITHOCTb HAIPSHKEHHOCTEW M COCTOsIHUE 00-
LIECTBAY.
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OTHOKOH(IMKTOT€HHOCTh SBJISIETCS. YACTHBIM CIy4aeM KOH(IMKTOI€HHOCTH B II€JIOM, O-
3TOMY Yy O3TOrOo TEepMHHA TaKXe HE CYHIECTBYEeT OJHO3HAYHOIO OIpeaeieHUs. 3aBaju-
mmH A.1O. [2023] B cTtaThe «OTHHYECKAST KOH(DIUKTOTCHHOCTh MOJIOJICKH KaK MPEIIOChUIKA IT-
HUYECKMX KOHQIMKTOB» OTMEYaeT: «ITHHYECKas KOH(MIMKTOreHHOCTh B Haubosiee oOIIem
CMBICJIC 03HAYAeT HE CaM 3THUYECKUN KOH(IMKT KaK MPSIMOE CTOJIKHOBEHHE 3THUYECKUX TPYII
WM UX TIPEJICTaBUTENEH, a HaJIM4Ke B OOIECTBE MPEANOCHIIOK /Ul €r0 BOSHUKHOBEHHUSI, KOTOPBIE
OCO3HAIOTCS B IaHHOM OOILIECTBE KaK TaK WJIM MHAU€ CBA3aHHbIE C 3STHUYHOCTHI0. Hackonbko 3Ta
CBsI3b peajbHa U CYIIECTBEHHA, <...> BOOOIIE, He MPUHIUIHAIBLHO, BaXKHO JIUIIL TO, YTO OHA Ta-
KOBOI BOCIIPUHHUMAETCS] B MaCCOBOM CO3HAHUU HaceseHus». [IoMrMMO 10CTaTO4HO MOJIHOTO Ompe-
JIEJICHUS, B CTaThe MPUBOAITCA U HEKOTOPbIE (PAKTOPHI STHOKOH(IMKTOr€HHOTO MoTeHnuana: «Ilo
CyTH, B MOJIMATHUYECKOM COOOIIecTBe <...>, mobas obmecTBeHHas mpobiaema (IOoJIUTHYeCKas,
SKOHOMMYECKasA, COLIMOKYIBTYPHAs U T.J.) MOXKET ObITh OMPOKUHYTA B 3THUYECKYIO IIIOCKOCTh U
BBI3BaTh dTHUYECKUN KOHIIUKT. 111 5TOTO TOCTATOYHO HAJIOKEHHSI TIO MEHBIIIEH Mepe IBYX (hak-
TOPOB: BO-TIEPBBIX, HACHTU(UKAIINY €€ YYACTHUKOB HE KaK aBTOHOMHBIX CYObEKTOB, a KaK Mpe/-
CTaBHUTEJCH T€X MM WHBIX STHUYECKHUX TPYIIIT; BO-BTOPHIX, (POPMHUPOBAHUS OOIIECTBEHHOTO MHE-
HUSL O HEPABHOIIPABHOM IOJIO’KEHUU JIaHHBIX 3THOCOB B COIMAIILHOM CTPYKTYpE PErHOHAIBHOM
00LTHOCTU.

Haxkownern, Bacunbes FO.B. [2006] npuBoauT Takoe onpeaeneHue: « ITHOKOH(DIUKTOT€HHBIH
NOTEHLIMAN — 3TO CUCTEMA MPOTUBOPEUNH, COUETAIOIIAsi BHYTPEHHUE U BHEIIHUE, CUTYaTUBHBIE U
JOJITOCPOYHBIE, STHOAANITAI[MOHHBIE U 3THOCTATYyCHbIE, STHOKYJIBTYPHBIE U dTHOJAEMOTrpaduye-
CKue, U Apyrue (HaKTopbl, KOTOPHIE 0 MOPHI 10 BPEMEHU HaXOATCS KaK ObI B «3aMOPOKEHHOM,
cTabunpHOM cocTossHMU. OJJHAKO B CIIy4ae CHIKEHHUS OOLIeCOLManbHONW U MOJUTUYECKON CTa-
OMJIBHOCTH UCIOJIB3YIOTCSl YACThIO PETHOHATBHON SIUTHI M HACEJICHUS AJISl peau3aliu cTaTyc-
HBIX, TEPPUTOPUATIBHBIX, COLIUAIBHO-3KOHOMUYECKHUX TPOOIEM».

Kak 06110 cKa3aHo BbILIE, MOJIUITHUYHOCTH caMa 1o cede elllé He 03HavaeT MOosIBIICHHUE IPo-
TUBOPEUYUIN MEXAY MPEICTaBUTEISIMU PA3IMUHBIX 3THOCOB U TEM 00Jie€ BOSHUKHOBEHHUE MEXIT-
HUYECKUX KOHQUIMKTOB. BaXKHO OTMETUTB, UTO JIIO/IU SBJISAIOTCS YaCThIO OOIECTBA, a STHUUECKAs
UACHTU(UKAIMS, KaK IPAaBUIIO, SBJISETCS HEOTHEMIIEMON U OUYEHb Ba’KHOM COCTaBIISIFOIIEH Yyeo-
BEYECKOH UIEHTUYHOCTH, IPUUYEM COOCTBEHHAsI STHUYECKAs UACHTUYHOCTh BOCIPUHUMAETCS, KaK
paBuUIIo0, abCOMOTHO Oecco3HaTenbHO. UeMm pa3HooOpa3Hee 3THUYECKUI COCTaB TEPPUTOPUU U
yeM OOJIbIIe Pa3ITUYHbIX (PAKTOPOB €€ 3THOKOH(IMKTOI€HHOIO MOTEHIIMaNa — TeM BhIlIEe OyJeT
BEPOATHOCTh BO3HUKHOBEHHUS KOHQUIMKTOB. K cokaneHuto, HEBO3MOXHO OJIHO3HAUYHO YTBEP-
/1aTh, YTO UMEHHO MOCITYXHT «(OpPMaJIbHBIM ITOBOJIOM» 11 BOSHUKHOBEHMS M PACIPOCTpaHe-
HUS KOH(IIUKTA, MOXKHO JIMILB I0IYCKATh C ONPEeAEeIEHHON 101ei BEPOATHOCTHU Ty WM UHYIO BO3-
MOKHOCTb.

B nannoit paboTe moJ 3THOKOH(GIMKTOTEHHBIM MOTEHUIUAIOM TEPPUTOPUM OylEeT MOHHU-
MaTbCsl COBOKYITHOCTh Pa3JIMYHbIX IPOTUBOPEUHiL, KOTOPBIE IPUBOJAT K BOSHUKHOBEHUIO MEXKIT-
HUYECKMX KOH(IIMKTOB M UX JallbHEHIIEMY pa3BUTHIO HE HANPSAMYIO, a MOJ BO3JEHCTBUEM pa3-
JUYHBIX (PAaKTOPOB, KOTOPBIE CITIOCOOHBI 00OCTPSATH 3TU MIPOTUBOPEUUS, IPUBO/IS, TAKUM 00pa3oM,
K BO3HUKHOBEHUIO U JaJIbHENIIIeH ICKaTallii MEKITHUIECKUX KOH(IIMKTOB Ha 3TON TEPPUTOPHUH.
[Tpu 3TOM HEOOXOIUMO OTMETUTH: BO-TIEPBBIX, IPOTUBOPEUHS MOTYT OBITh KaK 00BEKTHUBHBIMH,
TaK U CyObEKTHUBHBIMH, BaJKHO JIUIIIb, YTOOBI OHU BOCIIPUHUMAIIUCH U OCMBICIISUTUCH TOTEHIIHAIIb-
HBIMU YYaCTHHUKaMHM KOH(IUKTOB KaK MMEIOIIME HEMOCPEICTBEHHOE OTHOLICHHE K MEXAITHUYE-
CKOMY B3aMMOJIEICTBHIO. BO-BTOPBIX, IpsiMast CBSI3b BBILLEYIOMSHYTHIX (DaKTOPOB C MEKITHUYE-
CKUMH OTHOILIEHHUSIMU HE SIBIIICTCSI HEOOXOJIMMBIM YCIOBHEM BO3HHKHOBEHMS MEXITHUYECKHX
KoH(pIMKTOB. B KauecTBe mpuMepa Takux (aKTOpPOB MOMXHO MPHUBECTH IMJIOTHOCTh HACEJIECHUS U
YPOBEHb NMPECTYIMHOCTH, HE OTHOCSIIUXCS HAPAMYIO K c(hepe MEKITHUUECKUX OTHOLIECHHUH, HO,
OUYEBUIHO, OKA3bIBAIOIIMX CHJIbHOE BIUSHUE HA 3THOKOH(IUKTOT€HHBIN MOTEHIIH A TEPPUTOPUH.

Crenyromiee, 4TO HEOOXOAUMO PACCMOTPETh, 3TO BO3MOKHOCTh U3MEPEHUS 3THOKOH(IIHK-
TOT€HHOTO MOTEHIMalIa TEPPUTOPHUH C LEIbI0 CPAaBHEHUS PETMOHOB U MOCIEAYIOUIEro aHalu3a.
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I'naBa npencraBuTenbcTBa Ka3zaxcTaHCKOT0 MHCTUTYTA CTPATETHUECKUX UCCIICIOBAHUI MIPH ITpe-
suneHte Maauna HypranueBa B OJHOM U3 CBOMX MHTEPBBIO OTMETHIIA cienyromiee: «MexXITHH-
YeCKUI ATHOKOH(DIMKTHBIA MOTCHIIMAN Y HAC COCTaBIsIeT mopsiaka 3,8 %, 3TO JrOAu, KOTOPhIE
JCKJIapUPYIOT TOTOBHOCTh TPUHSATH y4acTHE B MEXITHUYEeCKOM KoH(umkte» [Kak Kazaxcran
crai..., 2022]. Ecnu npuHATh Takoe OINpeJesieHUe, TO B TAKOM CIIydae 3THOKOH(IMKTOT€HHBIN
MOTEHIMAJ TEPPUTOPUH CIICYET U3MEPSITh KaK JIOJIO JIFOJICH, KOTOPBIE IIOCTOSIHHO WJIH BPEMEHHO
MIPOXKUBAIOT HA JAHHON TEPPUTOPHH U KOTOPHIEC MPHU OMPEACTIEHHBIX 00CTOATEIHCTBAX MOTIIN OBl
MPHUHATH AKTHBHOE YYACTHE B MEKITHHYECKMX KOH(DIUKTAX.

O4eBHIHO, YTO COIOMPOCHI HE SIBJISIOTCSI a0COMOTHO HAIEKHBIM MCTOYHUKOM HH(POpMa-
. [1o 3Toi npuYmHE clenyeT BBISIBUTh H PACCMOTPETh T€ 00CTOSITEIIHCTBA M YCIOBHUS, KOTOPBIE
MOTYT TOBBICUTH JIOJIIO JIFO/ICH B OOIIECTBE, TOTOBBIX IPUHUMATH y4aCTHE B MEKITHHYECKHUX KOH-
(GHKTax — TO €CTh, PAKTOPhI STHOKOH(IMKTOTEHHOTO MIOTCHIINAIA TEPPUTOPHUH.

Dakmopvl IMHOKOHPIAUKMO2EHHO20 NOMEHUUATLA MEPPUMOPUL.

K ocHOBHBIM (pakTOpam, onpeAesstoyuM 3THOKOH(IMKTOT€HHBIN TOTEHLIMANl TEPPUTOPHH,
KOTOpBI€ OyIyT aKTyaJbHbl IPAKTUYECKU JUISl JIFOOOTO MCCIEAYEMOr0 PErHoHa 3eMJIH, CIIEAyeT
OTHOCHTB:

1) OTHMUYECKUI COCTaB HACEJIEHUSI TEPPUTOPHUH, ET0 CI0KHOCTh U HEOAHOPOIHOCTD, 8 TAKKE
THUYECKAs MO3aUYHOCTb, ITOCIIEJHIOI0 MOKHO OLIEHUBATh C TOMOLIbIO MHIEKCAa ITHUYECKON MO-
3aMYHOCTH, TipeioxkeHHoro B 1976 rony b.M. Dkkenewm [lllanbues, 2022].

2) KpynHble oOIIMHBI ¥ AUACHIOPbl HEABTOXTOHHBIX 3THOCOB. YaCTHBIM CllyyaeM TaKoro
(akTopa MOXKET OBITh TPUCYTCTBUE B UCCIIEAYEMOM PETHOHE KPYITHBIX MPEATIPHITUHN, HA KOTOPBIX
4acTO UCHOJIb3YETCs] MHOCTpaHHas paboyast cuia.

3) BiausiHue MHOCTpaHHBIX rOCYIApCTB, KOTOPOE MOKET UMETh pa3juuHble (POPMBI: OT OT-
KPBITOM MOJAEPKKU OJTHOW U3 CTOPOH KOH(IIMKTA 10 TaK Ha3bIBAEMOMN MOJUTUKU MSTKOW CUIIBI.

4) ITnoTHOCTH HaceNneHus SBISAETCS, BEPOSTHO, HanboJee 3HaYMMbIM U3 BceX (PaKTOpOB, HE
MMEIOIINX MPSMOMN CBSI3U C MEKITHUYECKUMH OTHOIIeHUsIMU. {151 Tepputopun Pecniybnuku Ka-
3aXCTaH XapaKTepHa JOCTAaTOYHO HU3Kasl IJIOTHOCTh HACEICHMUS], 3a UCKIIIOUYEHNEM OTHOCUTEIBHO
HEeOO0JIBIIOr0 KOJIMYECTBA PalOHOB, PACIOJI0KEHHBIX IPEUMYIIECTBEHHO Ha CEBEPE U I0I'€ CTPAHbI
[M&1, Ka3zaxcran, 2022].

5) lemorpaduyeckas cuTyarusi B peruioHe, B 0COOEHHOCTH BO3PACTHO-IIOJIOBAS XapaKTEPH-
CTHKa HaceleHus. boypmii 3STHOKOH(IMKTOT€HHBIN MOTEHIMAT TEPPUTOPUH OYAET B pernoHax
C BBICOKMM €CTECTBEHHBIM (B IIEPBYIO OYEPE/Ib) IPUPOCTOM HACEJIEHHUS U C BBICOKOM J10JIel MyK-
YMH B [10JIOBOM CTPYKTYPE HACEICHHUS.

6) Murpaiuu B mepByro ouepeib TPYJAOBbIE (OJHAKO CIeAyeT 00paiiaTh BHUMaHUE Ha JIO-
Oble MacCOBbIE MUI'PALIMHU HE TOJIKO B HACTOSIIIEM, HO U B 0003pHMOM HPOILIOM — TaK, OJJHUM U3
CIEACTBUM CTAIMHCKHX PENPECCUl, a KOHKPETHO — JIETIOPTAllMi, CTAJI0 MOSIBJICHHE B CTpaHax
LlenTpanbHOi A3MU KPYHHBIX OOIIMH HEABTOXTOHHBIX ATHOCOB, MHOTHE M3 KOTOPBIX COXpaHH-
JUCh 10 HacTosmero Bpemenn) [Cranuuckue nenopramuu, 2022].

7) AIMUHHCTPATUBHO-TEPPUTOPUATIBHOE JIeNIEHHE PETHOHA, €0 COOTBETCTBHE STHUYECKUM
apeajaM U B OCOOCHHOCTH HaJM4Ke aBTOHOMHM, CPOPMUPOBAHHBIX 110 3THUYECKOMY MPHU3HAKY.
B HacTosmee Bpems B coctaBe KazaxcraHa oTCYTCTBYIOT TakMe aBTOHOMHH, OJTHAKO B COCTaBE
cocenHero Y30ekucrana ectb Pecniyonuka Kapakanmnakcran, B KOTOpOM TUTYJIbHAs HAllUsI COCTaB-
nsiet 6onee 32 % ot obuiero HaceneHus [ AJMUHUCTpaTUBHbIE paiioHbl, 2022].

8) YpoBeHb kKH13HU, B 0COOEHHOCTH — YPOBEHb O€JTHOCTH, YpOBEHb 0€3pa0d0THLIbI U YPOBEHD
IIPECTYTHOCTH.

Bo3MoxkHOCTE cocTaBIeHHS MOTHOTO U BCEOXBATHOTO MEPEUHsI TaKUX (HPaKTOPOB MPEJICTaB-
JsieTcs KpaiiHe TPy IHOBBIIOJTHUMOM 3a/1auel, a, KpoMe TOr0, 3HAYMMOCTb 3THX (PaKTOPOB MOXKET
CHWJIBHO MEHATBHCS OT PETHOHA K PETHOHY U IIPH «IIEPEXOAE» C ONHOTIO aIMHUHHCTPATUBHOIO
ypoBHs Ha Jipyroii. [To 3Toi npuyrHEe MOKHO TOBOPUTH 00 STHOKOH(IUKTHOM MOTEHIHAJIE Pa3-
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JMYHBIX TEPPUTOPHIA: HAYMHASL OT OT/EIbHBIX HACENEHHBIX IMYHKTOB U arjloMepaluii U 3aKaH4u-
Basl LeIbIMU pernoHaMu. OHAKO MePedrCIICHHbIE BhIIIe (akTOpHI, BEPOSTHO, OYAYT aKTyaIbHBI
JUTS. U3MEPEHUS 3THOKOH(IMKTOT€HHOT'0 IOTEHIIHANA JTI000H TEpPUTOPHUH.

Teoperndeckast <BCEOXBAaTHOCTBY, TO €CTh YUET OOJIBIIOTO WIIN JIaKe HEOTPAHUIEHHOTO KO-
JMYECTBA PA3JIMYHBIX (DAKTOPOB, SBISAETCS OCHOBHBIM JOCTOMHCTBOM 3THOKOH(IMKTOT€HHOTO
NOTEHIIMAIAa TEPPUTOPUHN KaK CTATUCTUYECKOTO TTOKa3aTels, IIOCKOJIbKY OHU HE SIBIISTIOTCS PaBHO-
3HAYHBIMH ISl pa3IMYHBIX PETHOHOB, M, TAKUM 00pa3oM, (akTOpbl, KOTOPbIE MOT'YT BBHITJISIETh
HECYIIIECTBCHHBIMU IIPU OJHHUX YCIOBHSAX, OKa3bIBAIOTCS KpailHE Ba)KHBIMHM WJIM JIaKEe pPEIIaro-
VMU NIPH APYTUX. Tak Mpu MPOrHO3UPOBAHUN MEKITHUUECKUX KOH(IIMKTOB U OIICHKE 3THOKOH-
(GIIMKTOreHHOT0 MOTEHIMAIa TeppUTOpHK Ha ceBepe Kazaxcrana sxonorndeckuii ¢pakrop He Oy-
JIeT UrpaTh CTOJIb K€ CYLIECTBEHHYIO POJIb, KaK MPH aHAJIOTMYHBIX MCCIIEOBAHUAX BOCTOKA M
foro-3anaza Kasaxcrana — B 3TUX perMoHax pacloyiodKeHbl, COOTBETCTBEHHO, ObiBIIMiT Cemumna-
JATUHCKUH SIIEPHBIA MOJUTOH U ypouHIle ApajaKkyM — ObIBIIee ApaibCKOe MOpe.

Hakonen, cymiecTByroT cnennpuueckre (GpakTopbl STHOKOH(IMKTOTCHHOIO MOTEHIMANA
TEPPUTOPUH, YHUKAIIBHBIE JUIS ONIPEIEIEHHOTO pernoHa. B kauecTBe sSipKoro nmpumepa Ha IMocTco-
BETCKOM IPOCTPAHCTBE MOXKHO MPUBECTH TEHITHI (TAMIbl) — €AMHUIBI OPraHU3AMY UHTYIICH U
yeuyeHneB. HecMoTpst Ha TO, 4TO Jake caMU MPENCTABUTEIHN STHX 3THOCOB B HACTOSIIIEE BPEMs
JIAl0T Pa3IUYHbIE OLEHKH CTETIEHH BIUSHUS 3TOT0 (pakTopa Ha MOBCEIHEBHYIO JKU3HB, TEHITOBAs
NPUHAIICKHOCTh OCTAETCSI OYCHb BAKHOW COCTABISIOMICH CaMOMACHTU(MUKAIUK, U, KaK CIIE/-
CTBHE, €€ He0OOX0IMMO YUUTHIBATh, KaK BAXKHBIH (PaKTOP MPHU OLIEHKE ITHOKOH(INKTOT€HHOTO TI0-
TEHIMaNa 3TUX TeppuTopuil [UeueHckue Taimsl. .., 2023].

Kpome Toro, kak ciencTBHe BCEro BBINIECKA3aHHOTO MOXKHO YTBEpP)KIaTh, YTO 3THOKOH-
(JIMKTOreHHOBIH MMOTEHIMAI TEPPUTOPUH KaK IOKa3aTeNb NMPAKTUYECKH YHUBEPCAJICH JJIS UC-
TIOJIb30BAHUS JJISl PA3TIMYHBIX TEPPUTOPHUN M HA PA3IIMYHBIX aIMUHUCTPATUBHBIX YPOBHSIX.

Hakowner, npu pacuére STHOKOH()IMKTOr€HHOr0 OTEHIMANIa TEPPUTOPUH UCTIONB3YIOTCS CTa-
THUCTHYECKHUE JaHHbIE, KOTOPBIE, KaK MPaBHJIO, TIPH MX HATUYNH, HAXOJSTCSI B OTKPBITOM JOCTYIIE.

Imuuueckas cmpykmypa Hnacenenus Pecnyonuxku Kazaxcman u eé pezuonanvuvle
ocobennocmu.

s Kazaxcrana xapakTepeH Oosee CIOKHBIM, YeM y ocTanbHbIX cTpaH LleHTpansHOil A3un
ATHUYECKUM cocTaB HaceneHus. Tak, o naHHbM bropo HanmonanbsHo# cratuctik ACIIP Pecny6-
muku Kazaxcran, Ha Hauano 2021 roga HaceneHue CTpaHbl COCTABISLIIO NOYTH 19 MITH yer., U3 KoTo-
PBIX Ha JOJFO 3THUYECKUX Ka3aXoB Mpuxoausock donee 69 %, pycckux — 18,42 %, u 3,29 % — y306e-
K0B. Ha /101110 ocTalIbHBIX 3THOCOB, B CPETHEM IO CTpaHe, MPUXOANIOCH He Oojee 2 % HaceleHus
[bropo HanMoHanbHOM. .., 2022].

[Tpy TOM B ATHHYECKOM M 3THOKOH(IMKTOT€HHOM OTHOIIEHHHM TEPPUTOPHUIO CTPAHBI
MO’KHO pa3JIeIuTh Ha TPU MaKpoperuoHa (puc.):

1) B 10HBIX 1 I0T0-BOCTOUYHBIX pernoHax Ka3zaxcrana STHUYECKUI COCTaB HACEIEHUsI OTJINYa-
€TCsl BBICOKOM CIIOKHOCTBIO, IPUCYTCTBYIOT KPYITHBIE OOIIMHBI HEABTOXTOHHBIX 3THOCOB: TYPOK, Kyp-
10B, azepOaiipkanies u 1p. B Typkecranckoii obmactu 6onee 17 % HaceneHHs COCTaBISIOT y30€KH,
noutH 2 % — Tapkuky. Takke oOpamaeT Ha ce0st BHUMaHue AJIMaTHHCKast 0071aCTh, B KOTOPO# OoJiee
7 % HaceneHus — yUrypbl. B JaHHBIX pernoHax OCHOBHBIMHU (DaKTOpaMy STHOKOH(IMKTOr€HHOTO 110-
TEHILIMAJIa TEPPUTOPUH OYTYT BHICOKUN MHIEKC STHUYECKOW MO3aWYHOCTH M HaJIM4ue OOJIBILIOro KO-
JIMYECTBAa HEABTOXTOHHBIX OOLIMH. TakKe CliefyeT OTMETUTh, YTO JJIsl TUX PErHOHOB XapaKTepeH
BBICOKHI €CTECTBEHHBIN IPUPOCT HACEIEHUS U, KaK CJIeICTBUE, 00JIee BHICOKAsL, IO CPABHEHHUIO C JPY-
rumu obnactsiMu Pecrryonuku KasaxcraH, 105151 MOJIOIBIX JIFO/IEH B CTPYKTYpE HACENICHUS, UTO TaKxKe
YBEJIMUYMBAET STHOKOH(PIIMKTOr€HHBIH MMOTEHIMAJ 3TUX TeppuTopuii. Hakonen, cienyer oTMeTUTh 60-
Jiee BBICOKYIO TUIOTHOCTh HaceJeHus Bo MHorux paiionax FOsxHoro u FOro-Bocrounoro Kasaxcrana
10 CPAaBHEHUIO C IPYTUMU peruoHaMu [YuCIeHHOCTh HaceneHus. . ., 2022].
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2) Ha ceBepe u ceBepo-BocToke Kazaxcrana BbICOKa /10151 STHUYECKHUX PYCCKHX: HAIIpUMED,
B CeBepo-Kazaxcranckoi obiactu oHa npeBbiinaet 49 %, a ka3zaxu SBISIFOTCS STHUYSCKUM MEHb-
mHCTBOM — 35,50 %. Bbicoka J10J151 pyCCKUX U B IEHTPAJIbHBIX pEruoHax: Hanpumep, B Kaparan-
JTUHCKOM o0yacTu oHa cocTtaBisieT nmoutd 35 % [bromnerenu Ha Hauano..., 2022]. HecmoTpst Ha
OueBUIHBIC (DAKTOPBI MEKITHUUECKOTO U MEKPEIUTHO3HOTO B3aUMOJICHCTBUS, HA TEPPUTOPUHI
Kazaxcrana B OCTCOBETCKOE BpeMsl HE HaOIIOATIOCh MAaCCOBBIX KOH(IMKTOB MEXKIY dTHUYEC-
CKMMH PYCCKHMH U Ka3aXaMH, 4TO, BIPOYEM, HE O3HAUAET HEBO3MOXKHOCTh TAKHX KOH(IMKTOB B
oynymem. Kpome Toro, He00X0IMMO OTMETUTH (PAKTOP HEABTOXTOHHBIX OOIIWH: HEMIIEB, MOJIs-
KOB, YEUEHIIEB U MH. JIp., — 3TO CJICJICTBHE, B IIEPBYIO0 OUEPEb, CTAIMHCKUX JEMOPTALNMA, OUEHb
CHWJIBHO Pa3HOOOpa3MBIIMX STHUYECKHHA cocTaB HaceneHus Kazaxcrana um Bceit LleHTpanbHO#
Azun. HakoHer, cienyer OTMETHTh Takol crienupudeckuii (akTop STHOKOH(IUKTOTCHHOTO T0-
TEHIIMAJIa 3TON TEPPUTOPHH KaK OOIIMHBI KaHIacoB, 00JIee U3BECTHBIX KaK OpaJIMaHbl — dTHUYE-
CKHE Ka3axHU-pernaTpruanThl, IPOKUBAIOIINE, B TOM YHCIIE B CEBEpHBIX pernonax Kazaxcrana [Kto
Takue opaiamansbl, 2023].

3) 3amannbiit u KOro-3amanueiit Kazaxcran oTau4aroTCst BICOKOM J0JIeH TUTYIHHOM HallUU.
Hamnpumep, Kei3pimopauHckas 00J1acTh SBISETCS MPAKTHYECKH MOHOTHUYECKUM PETHOHOM: Ka-
3aX¥ COCTABILIIOT OoJiee 96 % HaceneHwus, a B OTACIBHBIX paiioHax — qaxe oosee 99 %. [Toxoxkas
cuTyanus Ha0roAaeTcs B ATbIpaycKoil 1 MaHrucTayckoi o0acTsx: STHUYECKHE Ka3aXy COCTaB-
nsroT 92,86 % u 91,40 % cooTBercTBeHHO [UHMCIIEHHOCTh HaceleHusl. .., 2022]. OnHaKo UMEHHO
B 3amajgHoM yactu KaszaxcraHa pacriono)KeHbl MHOTOYHCIICHHBIE He(dTe- M ra3o700bIBAIOIINC
MPEIIPHUATHS, HA KOTOPBIX UCIIOIB3YETCSI, B TOM YHCIIe MHOCTpaHHas padodas cuiia, 9YTo 3HAYU-
TEJIHHO YBEIMYMBACT STHOKOH(IMKTOTCHHBIN MOTEHIIMAI 3ToN TeppuTopuu. Hakonern, Heobxo-
JTUMO OTMETHTh PKOJIOTHYCCKUN (aKTOP BCIACACTBUE MPUMBIKAHUS 3TOT'O PETMOHA K OBIBIICH aK-
BaTOpUU ApasbCKOro Mopsi.

KasaxcTaH: 3aTHMYECKMIA COCTaB MO panoHam
(naHHble AHBapA 2018 1)
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Fig. Ethnic structure of Kazakhstan population by districts (as of 2018)
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Ilpobnemul u nedocmamku IMHOKOHPIUKIMO2EHHO20 NOMERYUANA MEPPUMOPUL KAK
nokaszameins.

OTHOKOH(IMKTOTEHHBIN MOTEHINAT TEPPUTOPUH KaK IOKa3aTeNlb HEJIb3sl HAa3BaTh UCalb-
HBIM 110 paay npuunH. OCHOBHON NMpOoOIIEMOH SIBJII€TCS TO, YTO CTATUCTUYECKUE JaHHbIE, KOTO-
pbI€ UCIIOJIB3YIOTCA JIJISl €r0 pacdéra, Kak MpaBUIo, UMEIOT CTPOTYIO MPUBA3KY K CETKE aJIMUHU-
CTpaTUBHO-TeppuTOpHaiIbHOro aenenus (AT/), u, kak cieacTBue, caM 3THOKOH(IMKTOT€HHBIN
NOTEHLIMA] TEPPUTOPUU KaK NTOKA3aTeNb OKa3bIBAETCS CUIIBHO MM J1a’K€ MOJHOCTBHIO MPUBS3aH K
9TOM CETKE, BCIECACTBUE YErO MPHU MCIIOIB30BAHUH 3TOTO I0KA3aTelsl U IPOTHO3UPOBAHUN MEXK-
THUYECKHUX KOH(MIMKTOB BO3HUKAET CPa3y HECKOJIBKO CEPhEIHBIX MPOOIIEM:

1) MexaTHuueckre KOHMIUKTBI B PEAIbHOCTH HE HMEIOT CTPOToi NMpuBs3KkH K ceTke AT]]
U MOTYT paclpOCTPAHUTHCS HA COCEAHHME TEPPUTOPUU TPHU YCIOBUH OTCYTCTBHS KAaKHX-THOO
OrpaHMYEHUH Ha IepeMelleHre MeXay paloHaMu U obiacTaMu. B HacTosiiiee Bpems Ha Teppu-
topun Pecriybnuku Kazaxctan nMeercs 10CTaATOYHO MHOTO TOPOJIOB U TEPPUTOPHUIA, TIOCEIICHUE
KOTOPBIX OIPaHUYEHO, CAMBIM U3BECTHBIM U3 KOTOPBIX SABJIAETCS apeHnoBaHHbIN Poccuiickoi De-
nepanueii ropon baiikonyp [OdunumaneHeliil caiit agmMuaucTpanud. .., 2022]. Ho Mexmy 060ib-
IIMHCTBOM palioHOB U obusacteil PecyOnuku Kazaxcran B Hacrosiiiee Bpems epeMelleHle He
OTrpaHUYEHO.

2) CnexnctBueM NpUBA3aHHOCTU JaHHBIX K ceTke AT/l siBiseTcs Takke paBHOMEpPHOE pac-
npeJielieHne 3Ha4eHHs STHOKOH()JIMKTOT€HHOT0 OTEHLIMala TEPPUTOPUH 110 Beel 00J1acTH agMu-
HUCTPATUBHOIO OOpPa30BaHMs, YTO MOXET IJIOXO ONMCHIBaTh PEaJbHOE MOJO0XKEHUE e, IMO-
ckonbKy B PecniyOnuke KasaxcraH cyliecTByOT pailoHbl M 001aCTH ¢ O4€Hb HEPAaBHOMEPHBIM pac-
IIPEJICIICHUEM HACEIEHMs U €ro CTpyKTyphl. Tak, mo nannaeiM 2021 roxa, nois kaszaxos B Typke-
CTaHCKOH 00JIaCTH B CPEJHEM COCTaBJsIeT OKoJIO 76 %, OIHAKO HA CEBEpO-BOCTOKE 00JacTH B
baiinn6exckom paiioHe 0151 STHUYECKUX Ka3aXxOB COCTABIAET yxe nodtu 97 %, a Ha BOCTOKE B
Caitpamckom paitone aumib 21,5 %, npu 5TOM B 3TOM K€ paiioHe MPOKUBAET O0IBIIOE KOTHYE-
CTBO y30€KOB — Ha JIOJII0 3TOro 3THOCca npuxoautcs 6onee 71 % Hacenenus paiiona [bronnerenu
Ha HaJajo..., 2022].

3) B0o3MOXXHOCTh JJOJATOCPOUYHBIX MCCIEIOBAHUN CTAHOBUTCS 3aBUCHMOI OT IOCTOSTHCTBA
CETKU aJ]MUHUCTPATUBHO-TEPPUTOPUAIBHOIO JieneHus. Ecnu ke B rccneayemMoil ctpaHe uim pe-
THOHE YacTO MPOBOJAATCS aIMHUHHUCTPATUBHBIE peOpMBbI, TaKUE KaK: 00bEJUHEHUE, pa3beIuHe-
HUE, BBIJICJICHNE HOBBIX TEPPUTOPUAIBHBIX €UHUI] (pailoHOB, o0nacTel U T.J.), TO B TAKOM CIIy-
4ae JOJrOCPOYHBIE UCCIIEOBAHMUS 3HAYMTEIBHO YCIIOKHSIOTCS, IIOCKOIBKY JUISl HOBBIX €IMHUIL]
ATJl TpeOyroTCcsi HOBbIE CTATUCTUYECKHE JIaHHbIE, KOTOpPbIE MOTrYT ObITh HeJoCTymHbI. Kpome
TOT0, B CIIy4ae CUJIBHOTO PacXOXACHUs cTapoi u HoBoM ceTku AT/I, cpaBHEHHE 3HaUEHU ITHO-
KOH(JIMKTOT€HHOTO MOTEHIIMalIa TEPPUTOPUHN CTAHOBUTCS MPAKTUUECKH HEBO3MOXKHBIM. J1Jis af-
MHUHHCTPATUBHO-TEPPUTOpUANIbHOTO AeneHus PecnyOnuku KasaxcTaH XapakTepHO HEMOCTOSH-
CTBO: peopMBbI B 3TOM chepe MPOBOATCS PETYISIPHO HA MPOTSKEHUU BCEH MOCTCOBETCKOM UCTO-
puu ctpanbl. Tak, cornacHo ykasy npe3unenta Kaceim-Komapra Tokaesa 8 urons 2022 rona u3
TeppuTOpuUH cymecTByromux obdnacrel Kazaxcrana Oblu BblZiesieHbl TpU HOBBIX: AOalickas, JKe-
ThICyCKas 1 YibITayckas [O HEKOTOPBIX BONpOCax..., 2022]. Bc€ 310 mo3BoJIseT cenarh BbIBOJ,
YTO 3THOKOH(JIMKTOT€HHBIN MOTEHI[AJI TEPPUTOPUHN KaK MIOKA3aTeNIb HE MOXKET ObITh MCIIOIb30-
BaH JUIS IPOrHO3UPOBAHUS MEXITHUUECKUX KOH(IMKTOB B «YMCTOM BUIE» U HYXJAETCs B J0-
MOJIHUTEJIbHBIX HHCTPYMEHTAX.

Bo3mooicnvie cnocobul ycosepuiencmeosanus ucnoib306aHus IMHOKOHPAUKMOZEHHO20
nomeHyuana meppumopuu KaKk nokKazames.

Kak yke OblI0 CKa3aHO BBINIE, OCHOBHASI CIOKHOCTH 3aKIFOYAeTCsl B TOM, YTO ITHOKOH-
(bIMKTOTeHHBIN MOTEHIIMA TEPPUTOPHH KaK MOKa3aTeab GOPMUPYETCS U BHIYUCISAETCS HA OCHO-
BaHUU CTATUCTUYECKUX JAHHBIX, KOTOPBIE B CBOIO OUEPEIh HEM30EKHO «IIPUBSI3aHbD) K CETKE a/l-
MUHUCTPATUBHO-TEPPUTOPUATBLHOTO JeNeHus! perruoHa. [IocKoIbKy «OTBSI3aTh)» CTATUCTUYECKUE
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nanuble oT ceTku ATJl HEBO3MOXKHO WM, IO KpaliHel Mepe, OYEHb CII0KHO, TO CIEAYEeT JI0MOJI-
HUTbH 3THOKOH(JIMKTOI€HHBII MOTEHINANl TEPPUTOPUU HEKOTOPBIMU JONOJHUTEIIHBIMU BbIYHC-
JICHUSIMM U UCCIIEIOBaHUAMU. B 1epByro odepeb cieayeT BblIEIATh, HACKOJIBKO 3TO BO3MOXHO,
OCHOBHOM apeas pacceleHHs] STHUYECKUX MEHbBIINHCTB 0e3 MPUBSA3KU K CETKE aJMHUHHCTPATHB-
HOTO JICTICHHSI, — BEPOATHOCTh MEKITHUYECKUX KOH(DIUKTOB OyAET OUYEBUIHO BBIIIE BOJIU3HU Tpa-
HUI[ TAaKUX apeajioB WM K€ B cllydae HeOOJIbIION IIIOMAAN PACCEICHUS — IO BCEH TEPPUTOPHH.
Tak, Ha BocTOKE ATMAaTHHCKOM 001aCTH BO3MOXHO BBIJICIICHUE apeaa HanOOIbIIETr0 PacceeHus
STHUYECKUX YUT'YpOB.

Eciu niig 5THAYECKOro MEHBIIMHCTBA XapPAKTEPHO OTHOCUTEIBHO PAaBHOMEPHOE paccelie-
HUE Ha OOIIMPHON TEPPUTOPHH, TO B TAKOM CIIydae HE0OXOIMMO TaKXKeE BBIACISATH apealbl ¢ 00JIb-
el WJIM MEHBbUIEH J0JIed MEHBUIMHCTB M, KaK CIEACTBUE, YCTAaHOBJIICHUE TEPPUTOPUM HX
HauOoJIbIIeH KOHIIEHTpauy. Takol crmocod MOKHO MPUMEHUTH, HAI[PUMED, B OTHOIICHUHU Y30€K-
CKOI'0 WJIM YEYEHCKOI'O 3THOCOB, KOTOPBIE PACCENIEHBI IIPAKTUYECKH 1O BceM pernoHam Kaszax-
CTaHa.

Haxonern, He0OX0IMMO BBIIENATH 00JaCTH CBEPXKOMITAKTHOTO MPOKMBAHUSI MEHBIINHCTB,
TaKhe KaK KPYIHbIE MPOMBIIICHHbIE MPEANPUITHS, HAIPUMEP, MECTOPOKICHUS HEPTH U Ta3a,
Ha KOTOPBIX OYEHb YACTO MCIIOJIb3YEeTCs MHOCTpaHHas paboyvas cuia. JlanHeiid MmeTox OyaeT oco-
OCHHO aKTyaJleH JUIsl 3amagHbix obnmacteit PecnmyOmuku Kaszaxcran: Ateipayckoii 1 MaHrucra-
YCKOH, TJIe, KaK y>Ke ObUIO CKa3aHO BBIIIE, PACIIONOXKEHBI KPYITHBIE He()TETa30BbIE MECTOPOXK/IE-
HUS, KOTOpBIE pa3pabaTbiBaloTcs, B ToM uncie kommnanusmu u3 crpad EC, CIIA, Kuras u psana
JIPYTUX CTPaH.

BrlmenepeuncieHHble HHCTPYMEHTBI CIIEYET UCIO0JIb30BaTh B JIOMOJIHEHUE K OCHOBHBIM
pacuéram 3THOKOH(IMKTOT€HHOT'O TOTEHIIAIa TEPPUTOPHUH JJIsl KOPPEKTHUPOBKU U UCIIPABJICHUS
3HAQYEHHUM TOCIEIHET0, MTOCKOIBKY UX HCIOJb30BaHUE MO3BOJSET XOTA Obl YACTUYHO OCJIA0UTH
3aBHUCHUMOCTh STHOKOH(IIMKTOT€HHOTO MOTEHIIMAaa TEPPUTOPUH KaK TIOKA3aTeNsl OT CTPOroi IpH-
BSI3KM K CETKE aJIMMHUCTPAaTUBHO-TEPPUTOPUAIBHOIO JEJIeHNs. B CBOIO ouepenb, 3TO MO3BOJISIET
OoJiee MOJIHO OLIEHUTh MEXAITHUYECKHE B3aUMOJCHCTBUS B UCCIIEAYEMOM PEroHe U, Kak ciel-
CTBHE, O0JIe€ TOUHO CIIPOrHO3UPOBATh BOZHUKHOBEHHUE U PACIIPOCTPAHEHUE MEKITHUUECKHUX KOH-
(GIUKTOB.

3akiaueHue

Kak yxe ObuI10 cKa3aHO, MEXITHUYECKHE KOH(IUKTHI MpoucxoasaT B LleHTpanbHON A3un
BooOIIEe U B PecniyOinke Ka3axcTan B 4aCTHOCTH TOCTaTOYHO 4AaCTO M MX MOJHOE IMPEKpalleHHe
B OmkaiinieM OynylieM MpeacTaBiseTcss MajJoBeposATHBIM. [1o 3Tol mpuynHe HcciaeoBaHus B
JAHHOW 00JIACTH JIOJKHBI TPOBOJAUTHCS PETYISPHO. DTO MO3BOJIUT B OyIylleM MPOTHO3UPOBATH
U IPEJOTBpaIlaTh WM 110 MEHbIIEH MEpe CHU3UTh PUCK BOZHUKHOBEHUS MEXKITHUYECKUX KOH-
(bAUKTOB.

OTHOKOH(IMKTOT€HHBIH MOTEHLIMAJI TEPPUTOPUH KaK MOKa3aTesb MO3BOJISIET, C OJHOM CTO-
POHBI, JOCTATOYHO TMOJHO OLEHUTH BEPOSITHOCTh MEXKITHUYECKUX KOH(PIUKTOB MyTEM y4ETa MHO-
KECTBA PA3JIMYHBIX [10KA3aTEJIEH U BBIACIEHUS OCHOBHBIX U BTOPOCTENIEHHBIX CPEU HUX, @ C IPY-
roil CTOPOHBI, MO3BOJISIET OTCIIEKUBATH U3MEHEHHSI STHOKOH(GIMKTOTEHHOTO MOTEHIHalla TeppHU-
TOPUHU B TEYEHUE JJINTENBHOTO IEPUO/IA BPEMEHH.

OpaHako STHOKOH(DJIMKTOT€HHBIHN MOTEHIMAN TEPPUTOPHH KaK MOKa3aTellb HYKJaeTcs B MO-
CTOSTHHOM COBEPIIIEHCTBOBAHUH, TTOCKOJIbKY, BO-TIEPBBIX, KaK YK€ ObLIO CKa3aHO, JJIS CETKH aji-
MUHUCTPAaTUBHO-TEppUTOpUaIbHOTO AeneHus PecnyOnuku KazaxcraH XapakTepHO HENOCTOSH-
CTBO, @ BO-BTOPBIX, (haKTOPBI STHOKOH(IMKTOT€HHOI'O MOTEHIIMANIa TEPPUTOPUHN TaKKe HE SIBIIS-
I0TCS HEM3MEHHBIMH U TIOCTOSIHHBIMH, & KPOME TOT0, B OYJyIIEM BO3MOXKHO IOSIBJIEHHE COBEp-
IIIEHHO HOBBIX (haKTOPOB, KOTOPbIE TaKXkKe HEOOXOAUMO YUUTHIBAThH MPH OLICHKE U BHIYMCICHUU
THOKOH(JIMKTOT€HHOTO MOTEHI[AIa TEPPUTOPHH.
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Hcnonp30Banne KOMOMHALIMI Pa3IMYHBIX METOJIOB H3MEPEHHSI U OIICHKH STHOKOH(IINKTO-
TEHHOI'0 MOTEHIMala TePPUTOPHH IUIAHUPYETCS MPU COCTABICHUH Pa3IMYHBIX KapTorpadude-
CKMX MaTepUajioB, IPU HAIMCAHWU HAYYHBIX CTaTe M paboT, a TakKe KaHIUIATCKOW TuccepTa-
[[UU 110 T€OMPOCTPAHCTBEHHBIM aCIIEKTaM 3THOKOH(MIUKTOT€HHOM MPOOIeMaTUKH.
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Abstract. The article investigates the primary causes of the depopulation of ethnically diverse mountain
villages located in the northwestern part of Azerbaijan and provides a sustainable rural development model
to alleviate this process. The primary purpose of the research is to determine the mountain villages which
are composed of ethnic minorities and at the brink of extinction or endangered and find the fundamental
causes behind this process. It was revealed that the diversity of ethnic composition, the level of economic
development, natural-geographical and other factors have played an exceptional role in population mobility
in the mountain villages. Particularly, the intensification of population mobility in recent years has further
accelerated the process of polarisation in the region's settlement system, which has led some ethnically
diverse villages to be almost abandoned and some to have slow population growth. Although the survey
database is based on official statistics, a social survey was conducted in the eligible settlements to become
closely acquainted with the local situation. As a consequence of the analysis of official data and survey
materials, it became evident that the basic causes of the migration of local residents are related to
socioeconomic and natural-geographical factors. Undoubtedly, a continuation of this tendency in the
following years is likely to culminate in the complete depopulation of several ethnically diverse mountain
villages and the loss of ethnic diversity in the area. Therefore, in order to revitalize rural settlements in the
mountain areas, the sustainable rural development model was developed.

Keywords: Azerbaijan, depopulation, ethnic minorities, mountain villages, rural development model, rural
population
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Jemomyasinus STHUYECKU PA3HOPOJIHBIX FTOPHBIX CeJl
B CeBEPO-3aMaHON YacTH A3epOaiIKaHa
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AHnHOTanus. B ctatbe uccnenyroTCs NepBONPUYNHBI JCTOMYIAIIUA STHHUECKH Pa3HOPOHBIX TOPHBIX CEl,
PacIoNOKEHHBIX B CEBEPO-3amafHON yacTu AsepOaiikaHa, a TakkKe MpeJyIaraeTcsi MoJIeib YCTOMUHMBOTO
pa3BUTHS CENLCKUX PadOHOB Ui OCNaONieHWs MOCNEACTBUH 3Toro mporecca. OCHOBHOHM IENbIO
HCCIICIOBAHUS SIBIACTCS YCTAHOBJICHHE TOPHBIX JCPEBCHb, COCTOSIIUX M3 STHHYCCKMX MEHBIIUHCTB U
HaXOJISIINXCS HAa TPAaHU MCYE3HOBEHUS HIIH O] YIPO30i HCUE3HOBEHUS, H PACKPBITHE OCHOBHBIX IIPHYUH
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3TOrO Mpoliecca. BhISIBICHO, YTO MECTpOTa STHUYECKOTO COCTaBa, YPOBEHb SKOHOMUYECKOTO Pa3BUTHS,
npupoaHO-Teorpadudeckre u Apyrue (HakTopbl CHITPATH HCKIIOYUTENBHYI0 POJIb B MOOWMIBHOCTH
HaCeJIeHUsI B TOPHBIX ayiiaX. B 9acTHOCTH, ycuieHne MOOWIBHOCTH HACeEeHHUS B TOCIIETHUE TOMABI eIle
0O0JIbIlIe YCKOPUJIO MPOIIECC MOJSIPU3ALUU B CUCTEME PACCENICHUS PErmoHa. JTO MPUBEIO K TOMY, YTO
HEKOTOpBIE JTHUYECKH DPAa3HOPOIHBIE ceJa OKa3ajiWcCh MPAKTHYECKH 3a0pOIlNeHbl, a B HEKOTOPBIX
HaOmoaNcsd MEUICHHBIM TpPUPOCT HacelneHWs. XOTsS 0a3a JaHHBIX OO0CIeZoBaHWS OCHOBaHA Ha
oUIMaTbHOW CTATUCTHKE, B HACCJICHHBIX IIYHKTaX, OTBCYAIOIIMX KPUTEPHUSAM, OBLI MPOBEICH
COIIMOJIOTUYECKHUI OMpOC, YTOOBI JIydIlle 03HAKOMHUTBCS C MECTHOH cuTyalueil. B pesynbrate aHanmsa
ouUIHMaTBHBIX JAHHBIX W MaTEPHaJIOB OMpPOCa CTAI0 OYEBHUIHBIM, YTO OCHOBHBIC MPUYNHBI MHTPAIIUN
MECTHBIX KHTEJICH CBSI3aHBI C COMAIBHO-YKOHOMUYECKUMU U TIPUPOTHO-TeOTpapuiIecKuMu (pakTopamu.
HecomMuenHo, mpoaomkeHue 3TOM TEHACHIIMHM B MOCIEAYIOIIUE TOAbI, BEPOSTHO, IPUBEAET K MOJTHOMY
3aIyCTEHHIO0 HEKOTOPHIX STHHYECKH PA3HOPOIHBIX TOPHBIX IEPEBEHD M yTPAaTe STHUIECKOTO pPa3Ho00pasus
B 3TOM paiione. [loaTomy [1st BO3pOXKIEHUS CENbCKUX MOCENICHU B TOPHBIX paiioHax Oputa pazpaboTaHa
MO/JIENIb YCTOMYMBOTO Pa3BUTHUS CEIIbCKUX PAlOHOB.

KaioueBsble cioBa: AzepOaiipkaH, ASTIOMYIIINS, HAIMOHAIBHBIE MEHBITMHCTBA, TOPHBIE Cella, MOJEIh
pa3BUTHS Cella, CeJThCKOE HACEIIEHUE

Jast umrupoBanus: ['ycerinosa b.A. 2023. [lenomysiiust STHUYECKH PA3HOPOIHBIX TOPHBIX CEJT B CEBEPO-
3amajHol yacTh AsepOaiipkaHa W pa3paboTKa MOJAETH YCTOHYMBOIO Pa3BUTHUSI CENLCKUX PaiOHOB.
Pernonansusie reocuctemsl, 47(1) 34-48. DOI: 10.52575/2712-7443-2023-47-1-34-48

Introduction

The Republic of Azerbaijan is among the multinational countries of the world. The territories
covering the northwestern region of the republic are also distinguished by their multiethnicity.
Thus, the region is settled by the Udi people, Avars, Tsakhurs, Inghilois, Akhvakhs, Rutuls, and
other members of the ethnic and national minorities, such as Kurds, Tatars, Russian, Turks, and
others. Among these ethnic minorities whose names are mentioned above, almost all of the Udi
people, Tsakhurs, and Avars populate the northwestern regions of the republic. The majority of
the Inghilois fall into this region’s share (76.1 %) as well [Huseynova, 2021a].

The Republic of Azerbaijan is factored in as a mountainous country due to the fact that about
58.0 % of its territory is covered by relief units located above 200 metres [Museyibov, 1998]. The
region, named the Shaki-Zagatala economic region and encompassing the northwestern part of the
country, stretches along the southern exposition of the Greater Caucasus Mountains and covers
10.2 % of the country's territory. More than 80 % of the region's territory is covered by low, me-
dium, and high mountainous areas [Distribution of population..., 2016].

The Shaki-Zagatala economic region has a population of 630.4 thousand people and an area
of 8.84 thousand km? [Demographic indicators of Azerbaijan, 2021]. The economic region con-
sists of 6 administrative districts, including Balakan, Gakh, Gabala, Oghuz, Shaki, and Zagatala,
7 small towns, and 336 villages (Fig. 1). In the year 2009 (the indicators were given for the year
20009 since the last census materials were not ready), the population of the region was 566.0 thou-
sand people, of which 105.2 thousand people or 18.6 % were accounted for by the minority ethnic
groups. 92.2 thousand people or 87.6 % of the minority ethnic groups dwelling in the area settled
in rural settlements, and 13.0 thousand people or 12.4 % in urban settlements (2009). It can be
concluded that the main settlements of minority ethnic groups are rural areas.

The Avars settle primarily in the Balakan and Zagatala districts of the region, the Tsakhurs
in the Gakh and Zagatala districts, the Inghilois in the Gakh, Zagatala and partly in the Balakan
district, the Udi people in the Gabala and partly in the Oghuz district, and the Lezgins in all ad-
ministrative districts. However, the number of Lezgins is comparatively higher in Gabala, Shaki,
and Oghuz districts [Huseynova, 2021b].
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Fig. 1. Survey map of the study region
Puc. 1. O630pHas kapTa U3y4aeMOro peruoHa

The world's mountainous regions are delicate to a plethora of issues, including troublesome access, eco-
nomic and political marginalisation, external migration, environmental sensitivity, and diversity of livelihoods
[Price et al., 2004; Khan, Somucu, 2013]. Because of their smaller populations and inadequacy of urban eco-
nomics, these regions can be disadvantageous areas in terms of their economic development [Perlik, Membretti,
2018]. Moreover, as opposed to the low-lying areas, these areas have problems with the multitude of social
interactions that are one of the substantial indicators of regional improvement [Storper, 1995].

As a consequence of this, in several developing and underdeveloped countries, even in some
developed countries leaving a place of residence takes its beginning from the mountainous areas.

Rural communities in many mountainous areas around the world consider leaving their residences as
an essential expedient to vary their economic activities to make better living conditions [Schoch et al., 2010].

Problems of depopulation in rural areas have affected many countries and regions in the post-
Soviet period [Laoshvili et al., 2020; Chugunova, Yakovenko, 2022]. Today, the depopulation of
mountain villages has become a major topic of discussion in many countries around the world. Depop-
ulation is a process that is more common in some countries, especially in remote and rural areas.

Conventionally, in order to change their living quality, reduce their direct dependency on
natural resources, and adapt to environmental, societal, economic, and political pressure, people
residing in mountain areas have migrated [Tacoli, 2011]. To build a better life for themselves,
young people who leave these areas for education or work are unwilling to return to these areas.
In such areas, natural increase slows or takes a negative tendency because of the ageing of the
population. This leads to the process of depopulation. That is, low births pave the way for the low
natural increase. This is the essential demographic driver of depopulation. In the coming days, this
continuous depopulation is likely to cause the risk of village extinction because these phenomena
are associated with each other [Vaishar et al., 2021].

Depopulation is a process that occurs under the influence of several factors. That is, environ-
mental, social, economic and in some cases, political factors play a significant role in this process.

Over the last 20 years, numerous pieces of research have been conducted on the depopulation of set-
tlements in mountainous areas and the migration of people from these areas. Some researchers even consider
this situation as a positive tendency and note that the outflow of people from mountainous areas plays an
important role in the sustainability and productivity of sensitive mountain ecosystems, reducing environmen-
tal pressures, and restoring ecological recovery and biodiversity [Grau, Aide, 2007]. However, on the other
hand, migration of the population to other parts of the region/country or abroad raises another problem, lead-
ing to a reduction in human capital and labour resources [Serageldin, 1996].
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In addition to this, rural areas are a source of labour resources also used in urban areas, a
refuge for endangered plant and animal species and natural landscapes and areas in need of pro-
tection. Rural settlements are an important element of national and regional cultural heritage. This
is the reason why sustainable rural development is a complex set of significant issues for a coun-
try’s whole society [Adamowicz, 2020].

In areas differentiating its ethnic diversity, the depopulation issue in turn may culminate in
the complete disappearance of ethnic diversity or any minority ethnic group. At the same time,
regardless of the country's relief, necessary measures should be taken to maintain a local popula-
tion in the mountainous areas, as well as in the plains, in order to achieve balanced development
between the regions and to establish a unified settlement system.

The essential part of the rural population living in rural areas of Azerbaijan engages in forestry, agri-
culture, and agriculture-related sectors [Eminov, 2005]. Therefore, the availability of arable land, water
resources and irrigation networks, social infrastructure, transport, and other facilities is taken into consider-
ation as important factors to improve the welfare of the population in the villages of the Republic of Azer-
baijan. In short, rural societies encounter numerous socioeconomic and environmental challenges in the
context of climate change, poverty, geographical isolation, and other factors [Mihai, latu, 2020].

In order to conduct the research, the research paper focused on three goals:

1. Determination of the ethnic diverse villages where the population declines or increases at
a slower pace.

2. Identification and categorisation of factors contributing to the depopulation and weak pop-
ulation growth of these villages.

3. Development of a sustainable rural development model using various practices to prevent
depopulation and repopulation of this area.

Objects and methods of research

The research database is based on 3 sources:
1. A basic map of the study region;

2. Literature and fund materials;

3. Field investigation.

Identification of the ethno-villages where the number of population decrease and
increase at a lower pace
Source: literature and fond materials

!

Selection of case studies

Collection of data [ Detailed mapping of Field research: survey

Source: Archieves, selected area in the research area
literatures Source: Aerial among civil society
photographs and
historical maps

Consultation with
experts

Evaluation of survey
and demographic
results
Source of demographic
results: Official
statistical data

Fig. 2. Research procedure
Puc. 2. IIponexypa uccieqoBanms
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The primary source is a 1: 25000 scale map of the economic region prepared at the Institute
of Geography of ANAS. The second source is the scientific work and fund materials of researchers
who have conducted research in this field in Azerbaijan and around the world. The third source is
to organise a meeting with the residents and conduct a survey in September-October 2021 with the
help of village officials in pre-selected rural settlements (Fig. 2).

With the help of executive officers and officials of the villages, a 14-day household survey
was conducted in September and October of 2021, with the survey in March and September 2022
as a supplementary survey. In order to obtain general information about the local population in the
survey materials, along with the respondent's area of residence, gender, age, ethnicity, marital sta-
tus, education, employment, monthly income and other types of questions, in order to study the
depopulation of villages and to study the opinion of the local residents to discuss these challenges
were reflected in the survey materials.

The survey was conducted in 16 mountain villages populated compactly by ethnic minori-
ties. The survey materials were distributed to 400 people and each questionnaire was answered.
56 % of the respondents were women and 44 % were men (Table 1).

Table 1
Tabauna 1
Demographic features of the respondents
Hemorpaduyeckie 0COOEHHOCTH PECTIOHICHTOB
Demographic features Number of respondents* Percentage Total
Female 220 56.0
Sex Male 180 44.0 400
15-24 22 5.5
25-34 126 31.5
3544 94 23.5
Age bracket 4554 26 315 400
55-64 22 5.5
65 and over 50 12.5
Student 22 5.5
Housewife 46 11.5
Agricultural sector 216 54.0
. Industry sector — —
Occupation Government sector 52 13.0 400
Private sector - —
Retired 50 12.5
Jobless 14 3.5
Akhvakh 60 15.0
Avar 40 10.0
.. Inghiloi 100 25.0
Ethnicity Lezgin 0 5.0 400
Rutul 40 10.0
Tsakhur 100 25.0

* The questionnaires were distributed randomly without considering the gender, occupation, level of education,
and other indicators of the residents.

A sustainable rural development model was developed for the repopulation of the research
area, based on both local and international research. In order to develop the model, the resources
of the research area were studied, the opinions of the local population were collected and analysed,
as well as UN reports on rural development were used.
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Result and discussion

Dynamics of the minority ethnic groups. With respect to the dynamics of the number of
ethnic groups living in rural areas of the region, it can be seen that there was a significant decrease
in their number (The dynamics of the population were provided by the years 1999 and 2009 since
the official statistical materials for 2019 are not ready) (Fig. 3). This decline was most pronounced
in the number of Udi people. Formerly, Udi people dwelled in the Nij village of Gabala district,
and this decline in their number is not because of the population crash of the village, but because
of the change of status of the settlement town in 2005 [Huseynova, 2021b].
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Fig. 3. a) Dynamics of the ethnic minorities in the rural settlements in 1999-2009;
b) Growth dynamics of minority ethnic groups in 1999-2009
Puc. 3. a) /lunaMrka 9iCIIEHHOCTH HAIIMOHAIBHBIX MEHBIIIMHCTB B CEIBCKUX MoceaeHmsIX B 1999-2009 rr.;
0) JluHaMuKa pocTa 3THUYECKUX MEHBITUHCTB B 1999-2009 rr.

However, there was a downward tendency in the number of Udi people. According to the local res-
idents, this decrease is due to the internal and external migration of the population. Regarding external
migration, the Udi people (both men and women) migrate to the Russian Federation for both education and
employment-related purposes. Similarly, the number of Inghilois and Tsakhurs populating rural places de-
clined significantly. The decline in the number of Inghilois in rural areas is due to the fact that both men
and women migrate to Georgia to study and business purposes, and some of the women prefer migrating
to Germany to work there (especially engaging in babysitting) [Huseynova, 2022]. Turning to the number
of the Avars and Lezgins, in spite of migrating to Russia, their number increased in rural areas because of
the comparatively higher natural increase. Regarding internal migration, undoubtedly, most of the migrants
give preference to the Baku economic region which is by far the most developed region of Azerbaijan.
Emigration of the population in the region has manifested itself not only in the villages located in the plains
and foothills but also in the mountain villages. The relatively unfavourable conditions for living and work-
ing in mountain villages have made this situation even more intense.

Ethnic diverse mountain villages with declining populations and weak growth rates. To-
tally, there are 94 rural settlements in the study area located at an altitude of more than 500 metres
and 42 of them are ethno-diverse villages. The villages of the Balakan district where almost 20 %
of the population is constituted by ethnic minorities were not investigated because there are not
any villages located at an altitude of more than 500 metres. In each of the Gakh, Oghuz, Shaki,
and Zagatala districts, there are 12 (including 9 ethno-diverse villages), 13 (including 6 ethno-
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diverse villages), 23 (including 6 ethno-diverse villages) and 16 (including 15 ethno-diverse villages)
rural settlements belonging to this group, respectively. The largest number of rural settlements in this

group is in the Gabala district (30 villages (including 6 ethno-diverse villages)).

According to the result of the investigation, 11 ethno-diverse mountain villages with declining popula-
tions were recorded in the study region [Huseynova, 2021c]. Of these villages, 5 villages were built at an
altitude of 1000 meters, and 6 at an altitude of between 500 and 1000 metres. Only 2 of the villages have a
large demographic potential whereas the population of 3 villages is less than 100 people (Table 2, Fig. 4).
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Table 2
Tabnuna 2

) . Population* Decline rate in
Ne Name of villages 'Aé:ll;?iis cor]:;thm'i' > 1999-2009
position 1999 2009 (with %)
1 | Gakh Ingiloy 650 Inghiloi 3294 2949 —-10.5
2 | Gashgachay 1020 Tsakhur 1083 1052 2.9
3 | Ashaghi Malakh 690 Tsakhur 310 301 -2.9
4 | Chinarli 800 Tsakhur 388 384 -1.0
5 | Saribash 1600 Tsakhur 218 132 -39.4
6 | Kusnet 1120 Lezgin 71 44 -38.0
7 | Armanat 725 Rutul 665 570 —14.3
8 | Ashaghi Shabalid 525 Lezgin 711 672 -5.5
9 | Galal 1030 Tsakhur 31 16 —48.4
10 | Gargay 1150 Tsakhur 65 55 -15.4
11 | Akhakhdara 650 Akhvakh 570 307 —46.1
The villages with a slower increase rate
12 | Lakit Malakh 520 Tsakhur 106 108 1.9
13 | Lakit Kotuklu 1000 Tsakhur 251 260 3.6
14 | Zilban 600 Tsakhur 583 586 0.5
15 | Gabizdara 530 Avar 229 245 7.0
16 | Mishlesh 850 Tsakhur 134 137 2.2
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One of the villages with the highest rate of decline among the rural population is Saribash
village in the Gakh district, where the population is composed of Tsakhurs. Such a rapid fall in the
population of Saribash village is due to the fact that the village is located high altitude and distance
from the district centre and other settlements. The village is the highest settlement in the region.
Generally, Saribash village is considered one of the most remote villages in the Republic of Azer-
bajjan (Fig. 5).

Fig. 5. A bird’s eye view of the Saribash village (with microdrone)
Puc. 5. Ceno Capubar ¢ BEICOTBI ITUYBETO TOJIETa (C MUKPOAPOHA)

In the 1960s, with the inclusion of the village with more than 1000 people in the group of
“unpromising villages”, part of the population was relocated to the village of Jalayir, located at an
altitude of 215 meters above sea level and had a convenient condition for the development of
agriculture and creating “soyuznaya xozyaystva” (union economy) in the USSR, including in the
Soviet Socialist Republic of Azerbaijan. As a matter of fact, this process commenced in the 1950s
and gained momentum in the 1960s. In previous years, the condition of the village's social infra-
structure was relatively convenient, as the village had a field hospital, a school, a library, and a
house of culture. However, the village is currently in danger of extinction due to its remoteness,
insufficient social infrastructure, and unemployment-caused challenges.

Another village with a rapidly declining population is the Kusnet village of the Gabala dis-
trict, inhabited by Lezgins. The village was built by Lezgins who moved from the namesake village
of the Guba district. The population of village, which used to have a large population, was mainly
engaged in pottery and other traditional occupations. At present moment, the population of the
village is represented by the older generation, which was once engaged in this activity. Thus, there
is no natural increase in the village because there are no representatives of the younger generation.
As a result of the lack of natality and high mortality in the village, which is composed of members
of the older generation, the natural increase has taken a negative figure.

The Galal and Gargay villages of the Zagatala district, where the population is composed of
Tsakhurs and in danger of extinction, are also considered to be of these types of villages.

One of the villages with a highly declining population is the village of Akhhakhdara, inhab-
ited by the Akhvakhs, who live compactly in only two places in the world (the Akhvakh region of
Dagestan and Zagatala district of Azerbaijan). The number of Akhvakhs settling in Zagatala city,
Jar village of Zagatala district, and Gabagchol town of the Balakan district is comparatively lower.
Akhakhdara village is almost surrounded by Avar villages. The arrival of Akhakhs living in this
village for more than 2 centuries was due to the inadequacy of arable land in Dagestan. After
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arriving in Azerbaijan, the Akhvakhs, who were mainly engaged in sheep breeding, began to en-
gage in vegetable growing as well. The main occupations of the villagers are gardening (orchards
are mainly made of walnuts, chestnuts, and hazelnuts), beekeeping, tobacco growing, and cattle
breeding. From 1999 to 2009, the population of the village decreased by more than 46 %. The un-
derlying cause for the decrease in the village was the migration of young people from the village,
and this situation in turn has resulted in a decrease in the natural increase rate.

Another village with a declining population is the Armanat village of the Oghuz district,
which is populated by the Rutuls (one of the 5 ethnic groups of the Lezgins). Rutuls, densely
populated in Rutul, Akhti, Babayurd, and Kizliyar districts of Dagestan, settle mainly in Dashuz,
Shorsu, Shin villages of Shaki district and in Armanat village of Oghuz district. Most of the Rutuls
living in Azerbaijan migrated from the villages of Rutul and Borj areas of the Dagestan. The Ru-
tuls, a nomadic people, migrated to the mountains in summer and to the lowlands and plains in the
winter. The reason for the nomadic life of the Rutuls was that they were mainly engaged in cattle
breeding. The village, located 570 meters from the southern foothills of the Caucasus Mountains,
is being abandoned due to unsatisfactory social infrastructure. An insufficient level of road infra-
structure weakens the connection of the population with the district centre.

Among the villages with a declining population, the Gakh Ingiloy village can be indicated.
The local population in the village where the population is constituted of the Christian Inghilois
who call themselves Georgian. The Inghilois are believed to be descendants of the Gel tribes, one
of 26 ethnic groups in Caucasian Albania [Hajiali, 2007]. Migration processes among young peo-
ple in the village of Gakh Ingiloy are progressing rapidly. Young people mainly go to the Republic
of Georgia to study and for work-related purposes. As a result of the reluctance of those who leave
to return to rural areas, the number of young people is declining.

The Gashgachay village is also included in the villages with a declining population. Non-
use of the natural and historical tourism potential of Gashgachay village, which has a rich nature,
ancient history, and great demographic potential, the inefficacy of social infrastructure facilities,
including a medical centre, is one of the reasons for the population to leave the village. Owing to
the inadequacy of business opportunities and difficult living conditions, young people migrate to
Baku and other areas whenever possible. Therefore, it is possible to come across many empty and
ownerless houses in the village.

In the villages of Ashaghi Shabalid, Ashaghi Malakh, and Chinarli, where the population is
declining at a relatively slow pace, the main reason for the population to leave is to find more
profitable employment opportunities.

There are five ethnic rural mountain settlements with a slower pace of population increase.
These villages include Lakit Malakh, Lakit Kotuklu villages of the Gakh district, Mishlesh, Zilban,
and Gabizdere villages of the Zagatala district (See Table 2, Fig. 4). Generally speaking, most of
the villages with a declining population dwelled by the Tsakhurs. This situation is not because the
emigration process is relatively faster among the Tsakhurs, but because there are several Tsakhur
villages located at an altitude of over 500 metres.

The difference between rural and urban areas is directly proportional to the flow of popula-
tion from rural to urban areas [Ma et al., 2019]. In other words, development in rural areas, espe-
cially in mountainous areas, is very slow compared to urban areas in Azerbaijan. This accelerates
the flow of people living in rural areas to the city. However, it is interesting that the influx to the
villages accelerates during the summer months, and this increase is due to the urban population
coming to the countryside for recreation. Even in some mountain villages, part of the houses is
bought by the urban population and used as garden houses or rest houses. However, they are not
permanent residents of the area but are registered residents of the city. It is a fact that rural places
are more commonly becoming an asset used by urban residents, entrepreneurs, and tourists, this is
the reason why these settlements turn into a public good [Mieczystaw, Ligaj, 2018].

The reasons for population migration and depopulation of rural settlements in mountain vil-
lages are different, and this process occurs primarily under the influence of natural-geographical,
social, economic, and political factors [Mahdi et al., 2014; Hidayat et al., 2022]. These days, the
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migration of the population proceeds to adapt to environmental, societal, economic, and political
pressure [Bachmann et al., 2019]. Generally speaking, a large spectrum of challenges, such as
natural disasters, socio-economic challenges, and other issues must be managed by the rural com-
munities since conducting such dangers invigorate the flexibility of the rural communities [Fresh-
water, 2015].

The factors affecting the depopulation and weak increase rate can be divided into 4 groups:
natural-geographical, social, economic, and political (Table 3).

Table 3
Tabmnmma 3
The impact of factors affecting population settlement
BosneticTBre GpakTopoB, BIUSAIONINX HA PACCEIICHUE HACCICHUS
Factors™ Low Moderate High Shares (%)
Natural-geographical + 20.0
Social + 35.0
Economical + 45.0
Political + 0

*The impact of factors was calculated based on the results of the questionnaire materials.

Natural-geographical factors. From the geographical point of view, the role of natural and
geographical factors in the settlement system of the region, which covers the southern slope of the
Greater Caucasus Mountains, has been enormous. Areas suitable for population settlement, espe-
cially for rural settlements, cover the Ganikh-Ayrichay valley in the economic region covering
part of the Zagatala-Lahij region of the Greater Caucasus province and the Ganikh-Ayrichay re-
gion of the Kura intermountain depression [Geography of the Republic of Azerbaijan,
Physical ..., 2014]. However, all the villages involved in the study are mountainous, in other
words, part of the Zagatala-Lahij region. The region with a high slope is characterised by a sub-
tropical climate type in the foothills, a temperate-warm climate type with equal distribution of
precipitation in the middle and lower parts of the highlands, and the same amount of precipitation in
all seasons, and a mountain-tundra climate type in the highlands. The average January temperature in
the region is —3 °C — (-7 °C) whereas the average July temperature is 15°-20° C. The average annual
rainfall is 600-900 mm [Geography of the Republic of Azerbaijan, Physical ..., 2014].

Nevertheless, in spite of the favourable climate condition, in recent years, due to global climate
change, the amount of precipitation, especially in the mountains, has decreased and resulted in harsh
drought in the region [Huseynov, 2022]. Undoubtedly, global warming is more pronounced in moun-
tain villages. Thus, due to reduced rainfall, the cultivation of rainfed crops cannot be developed, and
crop yields are decreasing gradually. This situation has created serious problems for residents who
receive the bulk of their income from nut products, vegetable-growing, horticulture, potato, tobacco,
wheat-growing, and other crops. Many rivers dry up during the warmer months of the year owing to
reduced rainfall in the region, where the essential source of rivers is rain and snow.

Decreased rainfall will also cause problems for villagers engaged in animal husbandry to
find a “winter place”. According to locals, sometimes, “local conflicts” between villages arise over
winter pastures and natural pastures. In this regard, in recent years, the process of “environmental
migration” in the mountain villages of the region has accelerated, and as a result, the number of
“climate migrants” among those leaving has increased.

Environmental issues, climate change, and related-natural phenomena mostly affect small-
scale farmers. Owing to the weak support for climate change adaptation risk insurance and the
abundance of such small-scale farmers in mountainous areas, dwellers often encounter such prob-
lems and are obliged to migrate ' [Milan et al, 2016].

! Swiss Agency for Development and Cooperation (SDC). 2016. Climate change and environment: Migration.
Nexus Brief No. 1. Electronic resource. https://www.shareweb.ch/site/ClimateChangeandEnvironment/
Documents/Nexus%20brief%20Nr.1%20(July%202016).pdf. (accessed: 18.12.2022)
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Economic factors. One of the factors contributing to the depopulation among residents is
economic factors. Generally, the economic strength of mountain villages located in the study area
is measured by the volume of their agricultural production and the potential of tourism, especially
ecotourism and ethnic tourism. The essential occupations of the population in the mountain vil-
lages of the region are based on agricultural activities - large and small cattle breeding, horticul-
ture, vegetable growing, and others. In recent years, the demand for livestock products in rural
areas has decreased. As a matter of fact, in the past, livestock products in rural areas were con-
sumed by the local population and dispatched to other areas, however, today, people prefer to
purchase fabricated products. The fabricated or prefabricated meat and dairy products are pro-
duced by medium and large industrial enterprises owned by great entrepreneurs. Similarly, the
demand for non-food-based livestock products, such as wool, has declined sharply. At the same
time, due to the lack of pastures in the area and the high cost of feed for livestock, problems with
the sale of livestock products, especially due to the fact that livestock is not considered a profitable
sector, residents are not willing to engage in this field.

In mountain villages, rural households have a problem with cultivating and selling their
products to local markets, or these products are purchased at low prices [ Wegren, 2016]. The
aforementioned situation in turn induces rapid polarisation between plain and mountain vil-
lages and polarisation becomes common in rural places [ Sikorski et al., 2020]. Thus, the avail-
ability of more fertile lands and irrigation systems in the plains and the cultivation of relatively
labour-intensive agricultural products lead to the concentration of the population in this area.
On the contrary, in mountain villages, depopulation has gained momentum because of this
situation.

Social factors. Not paying required attention to the mountain villages, especially remote vil-
lages has brought about the emergence of social problems. After the resettlement of the rural pop-
ulation, some enterprises, schools, field hospitals, shops, and other facilities cease their activities
due to reduced demand. For this reason, in the coming years, the younger generation and their
children are unlikely to return to these villages due to the lack of social infrastructure in the village.
Poor living conditions in mountain villages also hinder the teaching process of both teachers and
students. That is, they sometimes go to neighbouring villages for training.

Political factors. The influence of political factors on the evacuation of mountain vil-
lages was most pronounced in the 1960s, after the collapse of the USSR, and the years that
followed. During the Soviet era, the creation of large farms based on collectivisation and in-
dustrialisation programs and meeting the demand for labour on farms thanks to the rural pop-
ulation led to the decline of small and medium-sized villages (mostly in mountainous areas)
and the formation of villages with large demographic potential [ Geography of the Republic of
Azerbaijan, Economic..., 2014]. Moreover, the collapse of the Soviet Union played a special
role in the evacuation of mountain villages as well. Thus, the closure of several working places
in Azerbaijan with the collapse of the USSR led to the evacuation of mountain villages. Be-
cause of the suspension of some enterprises in the newly independent country, the economic
difficulties caused by the abolition of the collective farm, the emergence of individual entre-
preneurship, and the inability of the population to adapt to the current situation, the migration
processes among the population gained momentum. The migration that began in those years
also stimulated the migration of families and their relatives to those areas in the following
years, and this process is still ongoing.

Sustainable rural development model. When comes to the sustainable development con-
cept, can be defined as a set of activities aimed at meeting the basic demands of the population
while conserving natural resources for future generations [Adamowicz, 2020]. In other words, the
concept of sustainable development of rural places can be considered as simultaneous enterprises
to enhance the living condition of the rural population and the general condition for business-
related activities while conserving the resources of these places, including cultural heritage, land-
scape, and natural resources. In this respect, it is important to search for convenient improvement
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strategies to provide overall improvement for the living condition of the rural population. Rural
development is the concept that ensures the improvement of the living quality of the population
and the socioeconomic well-being of the population settling in rural areas, especially isolated and
sparsely populated areas [Mosely, 2003]. More precisely, rural development reduces the gaps be-
tween rural and urban settlements, including by preventing the acceleration of the polarisation
process between rural and urban settlements. Rural development also plays a pivotal role in reduc-
ing poverty among the rural population, ensuring sustainable socio-economic development of vil-
lages, repopulating endangered villages, and increasing the growth rate of villages with low pop-
ulation growth rates.

It is an undeniable fact that in underdeveloped and developing countries, rural settlements
comprise large areas, and almost half and over of the population settles in these settlements. Hence,
encountering the challenges associated with climate change, poverty, and socioeconomic threats
is inescapable.

Rural areas play an essential role in the settlement systems of the countries. While pre-
serving its landscape and natural resources, the rural places provide the urban places with basic
needs and a labour force [Mihai, Iatu, 2020]. Secondly, villages can be a source of income by
developing one of the most profitable non-technology-based economic sectors, such as ethnic
tourism and ecotourism. Thirdly, the rural settlements are the places that can feed the ever-
growing population.

Predominantly, there are four approaches while developing a rural development model
[Hodge, Midmore, 2020]. These include sectoral, multisectoral, territorial, and local ap-
proaches. Taking into account these approaches’ various and specific characteristics, we used
the multisectoral approach when making a sustainable rural development model. In short, in
the multisectoral approach, the rural economy and the development of the rural places are
based not only on agriculture but also on other areas of the economy (recreation and tourism,
service, etc.).

It is known that commendable development strategies have been developed in the world
countries in order to provide sustainable development of rural settlements and these foreign
experiences can be used for the development of villages in Azerbaijan, especially mountain
villages. However, it should not be forgotten that these practices need to be adapted to the
local environment, or a development model adapted to the local situation. Because every coun-
try or any region of the country has several specific problems in their mountain villages. In
this case, a specific development plan for the area would be more appropriate. This plan should
be in line with the natural and geographical conditions of the area, as well as the lifestyle of
the people living here. Surely, when building a development model, it is expedient to use state-
of-the-art technological practices for sustainable development. However, it is impossible to
technologicalise villages all of a sudden. Because the technologization of mountain villages
and the construction of “smart settlements” or “smart villages” is a capital -intensive and time-
consuming process.

A sustainable rural development model serves the following purposes (Fig. 6):

1. Annihilation of the uneven socioeconomic development and poverty in rural places;

2. Annihilation of the rural-rural and urban-rural dividend and polarisation problem with the
development of the application of state-of-the-art technology in the research area;

3. Repopulation of the region with the aim of protecting the ethno-diversity of villages where
the population was accounted for by the ethnic minorities;

4. Adapting to ongoing and forthcoming environmental conditions and searching for new
income sources by developing no farming activities, such as ecotourism and ethnic tourism.
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1. Adequate health facilities acccording to the number of the residents

2. Adequate education facilities acccording to the number of the students
3. Managenent of the natural hazards and risk, evacuation plan

4. Management of the age, gender, ethnicity and labour force-related issues
4. Management of the Internet access by each household

3. Establishment of water tank in each village

1. Increase of the croplands of the tobacco, nut products, rose and
other lucrative and region-friendly plants

2. Establishing small and medium-sized enterprises to produce the
agnicultural products and support small and medum
entrepreneurships

3. Development of the ethno-tourism industry taking advantage of
the ethno-diversity

+Health

+Education

*Security

*Demographic regulation
* Access to the Internet
+Water management

+ Transportation
+Management
+Land use

+ Adaptation program

Utilising from
technological
advances

* Agniculture

+Small and medium
industrial
establishments based
on the agriculture
*Tourism industry,
especially ethno-
tourism

*Climate
*Pollution
*Green energy
*Preservation of
biodiversity

1. Introduction of public and charge transport

2. Supervision of the measures taken by the municipal and executive
representative

3. Division of the residential, agricultural, preserving lands

4. Adapting to ongoing and forthcoming environmental changes
taking advantage of non-agriculture based income sources and take

1. Using renewable energy sources, such as hydraulic energy power,
biomass etc. to decrease the impact of the Climate Change

2. Sorting wastes to be incinerated and recycled

3. Avoiding to devastating the biodiversity to protect virginity for
the development of ecotourism and sustamnability

additional action plans for any environmental issues

*While preparing the sustainable development model, rural communities’ notions were considered.

Fig. 6. The sustainable rural development model for the ethno-diverse mountain villages of Azerbaijan
Puc. 6. Mopenb yCTOWYMBOIO CEIBCKOTO PA3BUTHS JUI STHOPa3HOOOpa3HBIX TOPHBIX cell A3epOaiikaHa

One of the essential issues to be considered when establishing a sustainable rural
development model is in-situ urbanisation. In-situ urbanisation is in fact a model of rural
development and is to bring the living standards of the rural population to the urban level without
turning the rural settlement into an urban settlement in terms of size and population [World Social
Report, 2021]. This form of urbanisation has been used in recent years to prevent the influx of
people from villages to other settlements, especially to large cities with large employment
opportunities. This practice is used in several European countries and other countries around the
world [Harbiankova, Gertsberg, 2022].

While developing a sustainable rural development model, 4 essential aspects, namely social,
economic, environmental, and planning aspects should be considered. Moreover, while developing
a sustainable rural development model, it is important to take advantage of technological
innovations. These indicators of the sustainable development model are connected to each other.

Conclusion

Sustainable rural development comprises a holistic approach and targets obliterating extreme
poverty, depopulation, preserving ethnic minorities, and other critical issues, as well as annihilat-
ing the polarisation process among settlements in remote rural areas of the northwestern regions
of Azerbaijan. It is important to consider that numerous non-agriculture-based activities coupled
with agricultural systems and adapted to the local geographical conditions should be developed
and these activities should be more resilient to any environmental challenges within the context of
climate change.
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Additionally, the model can be applied in small villages as well as large mountain villages.
Not only that, in order to prevent additional costs, large villages can play the role of “donor” for
the development of small mountain villages located in the neighbouring (low-lying) belt.
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AnHoTanmsi. TeXHUKO-O5KOHOMHYECKHE TOJXOABI Cad0 YYMTHIBAIOT POJb MOP(OIOTHM B OPraHU3aLN
CIOXKHBIX cucTeM. Llenmb paboTsl — rpaduueckas OLEHKAa HaJEKHOCTH SHEPreTHMYECKOro IMPOCTPAHCTBA
Harectana. OHa IpoBe/ieHa Ha OCHOBE MOJIOKEHUH TeOpHH IpadoB U METO/IA TOMOJIOTHYECKOr0 PACUICHEHH S
cetn. KauecTBeHHass Qopma OIGHKM BappHpyeT B [Mala3oOHE: OT «OYeHb BBICOKAS YSI3BUMOCTh
SHEPrOCUCTEMBI» JI0 «OUYCHb HU3Kas». Pa3paboTaH MOAENBHBIM BapHAHT ONTHMH3AIUH JHEPIreTHYECKOTO
MIPOCTPAHCTBA PEeCHyOINKH (pa3HOMACIITa0HBIE CHCTEMBI). BepTrkanb mpocTpancTBa GOpMUpPYyeETCs 3a CUET
JIMKBUJIAIIAY TOTIOJIOTHYECKHX JIe(peKTOB MUTaroIel cetn (ueHTpanm3anus). 1o ropuzoHTanu BocTpeOoBaHO
pa3BUTHC JIOKAJIbHBIX CHUCTEM, OPUCHTHUPOBAHHBIX Ha BO306HOBJ1$1€MI)I€ HCTOYHUKH OHEPrun
(nenentpanu3anus). Takas cTpaTerys 0COOCHHO aKTyalbHa B BRICOKOTOPHOM U cTenTHOM JlarectaHe (o4aroBoe
paccenenue). ITO O/IMH W3 Iy Tel yKpeTUIeHUs HaJIe)KHOCTH SHEPTOCHA0KEHUS PECITy OJTIKH.

KiioueBble ¢JI0Ba: SHEPreTHYECKOE MPOCTPAHCTBO, HAIACKHOCTh DICKTPOCHAOKEHHS, TOIOJIOTHS
9HEPTOCHCTEMBI, IMKIHYECKHE W AalMKINYHbIE CETH, IEHTPAJU30BAHHOE M JICHCHTPAIM30BAHHOE
AJNIEKTPOCHAOKEHUE

Js nurupoBanmsi:  Ataes 3.A. 2023. Mopdonornueckas HaIeXHOCTb 3HEPreTHYECKOIO
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47-1-49-61
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Abstract. The article is devoted to a graphical assessment of the reliability of the energy space of the
Republic of Dagestan. The study is based on factual material. The elements of system analysis, the method
of topomorphological dismemberment of transport networks are used. A qualitative assessment of the
reliability of the energy space of the Republic of Dagestan revealed a gradation of the assessment in a wide
range: from "very high vulnerability of the energy system" to "very low vulnerability". A model variant of
optimization of the regional energy space based on two key mechanisms is proposed. Elimination of
topological defects of the power supply network and comprehensive development of local (decentralized)
power systems. The approach makes it possible to involve rich resources of renewable energy sources in
the overall energy balance. Thus, the idea of spatial organization of multi-scale power systems is revived.
In the old-developed zones, the emphasis is on the development of centralized power supply. In
mountainous and steppe Dagestan with focal settlement, the development of local decentralized systems is
relevant. As a result, it is possible to strengthen the reliability of energy supply to the Republic of Dagestan.

Keywords: energy space, reliability of power supply, topology of the power system, cyclic and acyclic
networks, centralized and decentralized power supply
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Beenenue

HanexXHOCTb 3HEprocucTeM — 3TO CLIOCOOHOCTh OOBEKTA BBINOJIHATH 33/1aHHbIE (YHKLIUHU B
3a/laHHOM 00BEMe MPH OMpeeNIeHHbIX yenoBusax [HanesxxHocTs cucteM ..., 2007]. D10 BaxHBIN
(bakTop pa3BUTHUs 000N CTpaHbl (PErHOHA), ONPEEIAIOUINNA TOCTOSIHHYIO aKTYaJlbHOCTb IIPO-
O5eMBbl HAIKHOCTH dJeKkTpocHa0xeHus. B Enunoit sneprocucreme CCCP npobiema pemanach
3a CUET OIEepPEeXarolero oodecrneyeHus: TOIUIMBOM, Pe3epBUPOBAaHUS IeHepaluu U cetu [MeneH-
TbeB, 1982]. Takoil MexaHU3M HE IPUMEHUM B yCIOBUAX pblHKA. Ho Hane)KHOCTh SHEprocHa0xe-
HUS 3aBUCUT U OT KOH(uUrypanuu cucteM [ Boponait u ap., 2013]. Mopdoorudeckas onTumMu3a-
LU — IPOCTOM U HE 3aTPATHBIN IIyTh YKPEIUICHUs YCTOMYHUBOCTH.

OT0 cuTyanus, KOrja Ha HOBOM «BHUTKE» UCTOPUM PEAaHUMUPYIOTCS «CTapble» IMpo-
6snemsl. [lnan T'OBJIPO 6a3upoBacs Ha KOHIENIINU Pa3BUTHS pa3HOMACIITAOHBIX SHEPTO-
cucreM [Ilnan snektpudukanuu..., 1955]. Torna 6s11 BocTpeOOBaH CUHTE3 TEXHUKO-3KO-
HOMUYECKHUX MMOJXO0J0B U KOHCTPYKTUBHOW Teorpaduu. ITa ujaes jgeria B OCHOBY pabOTHI:
TEPPUTOPUS HE TOJIBKO CyOCTpaT mpoOieMbl, HO U MOUCK €€ PeIleHUs 0 MYTH MPOCTPaH-
CTBEHHOTO MoOJenupoBaHus. ['eorpaguueckuil XapakTep TeMbl BBITEKA€T U3 CYLIHOCTHU
SHEPreTUYECKOro MPOCTPAHCTBA: MOPGOJIOTHYECKHE, CTPYKTYpHbIE, (YHKIMOHAJIbHbIE
0COOEHHOCTH M CBOMCTBA IHEProCUCTEMBI, (popMupyromue (Hapsaay ¢ IpyruMH 3BEHbIMU
UH(PACTPYKTYpPHl, pacceieHUsl, YaCTUYHO MPOU3BOJICTBA) KapKac COLIMAIBHO-3KOHOMUYE-
ckux cuctem [Artaes, 2008]. OcobeHHO crienuUIHBI SJHEPTOCUCTEMBI TOPHBIX PETHOHOB,
YTO ONpEAENIHIO BEIOOp 00BbEKTa HCCIeAOBAaHUS — SHEPTeTUYecKoe MpocTpancTBo Pecny6-
nuku Jlarecras.

HccnenoBanust 351eKTposHepreTuku Jlarectana npeacTaBieHbl LIMPOKO, JOMUHUPYIOT 00-
30pbl C AKIIEHTOM Ha OTJIEJIbHbIE aCIEKThl PETMOHAIBHON SHEProCUCTEMBI (TEXHOIOIHS, 3KOHO-
MuKa, pecypebl) [['utunacynos, 2011; Dnexkrposnepreruka CesepHoro Kaskasa..., 2013; Dckan-
nepos, 'amxues, 2014; Ddennuena, 2015; Aiinaesa u ap., 2016; Pagxadosa, Mcmannosa, 2017].
[TpakTruecku Be3ie 00bII0E BHUMAHKE YIEISIETCS Pa3BUTHIO BO3OOHOBIISIEMOM SJHEPTETUKH, UTO
HAIIUIO OTpaKEHUE B TeMaTUYECKHUX MyOnukanusax [Maromenos, 2010; Anu6exos u ap., 2020]. U3
0030pa padoT BBITEKAET, UTO IHEProcUCTEMA — ATO cpepa UHTEPECOB SIKOHOMHUCTOB U IHEPreTH-
KOB. TeppUTOpHaIbHBIN aceKT NMpoOIeMbl HAIEKHOCTH SHEPrOCUCTEMBI HE HaIlleNl CBOEr0 OTpa-
skenus. OTCroa 1eb MPEACTaBICHHOM padOoThI: Tpaduueckas oleHKa HaJEKHOCTU DHEpreTHYe-
ckoro nmpoctpaHcTsa Pecniyonuku Jlarecta.

O0beKTHI U METOABbI UCCJICAOBAHUSA

B pabote craBka aenaercs Ha ¢pakTUYECKU MaTepuan. B cuiy BbICOKOI IMHAMUKH CTATH-
CTHUKH, MHOTOOOpa3usl € MHTEPIPETAINH, IaHHbIE TTPUBEIEHBI TI0 COCTOSTHUIO Ha | stHBapst 2022
rona [Cxema ¥ mporpamMma nepcrneKTUBHOTO pa3BUTHS. .., 2022]. [llupoko ncnonb30BaH CUCTEM-
HBIH MOIX0/1, METOJ1 TONOMOP(OJIOTHUYECKOI0 pacuJIeHEHHS U reoceTeBoro ananusza. ['paduyeckas
OLIEHKAa Ha/IeKHOCTH SHEprocHadkeHus 6a3upyercs Ha MaTeMaTuieckoit Teopuu rpados O. Ope
[1980]. Hay4nble moJ105keHusl TEOPUH a/IaliTUPOBAHBI K YIIPaBJIEHUIO SHeprocucreMamu [Mnbun-
ckuit, [Hanenkun, 1968; MenentseB, 1982; Copanos, Cemenon, 1988].

B sHeprocucreme 1o npusHaKky «ecTh — HET» MOXKHO BBIIETUTH JIBa apeaia (apeainpoBa-
Hue) [Anaes, 1983]: HeHTpaTM30BaHHOTO W JEICHTPATM3OBAHHOTO JJIEKTpOoCHaOkeHus. 30Ha
LEHTpaIN3aluu oJpazyMeBaeT obecreueHne noTpeduTeneit 3JeKTpOIHEPTHEN OT SHEProCUCTEM
[[OCT. P 57114-2016]. CTpyKTypHO B 30H€ LIEHTPATU3AIMHU BBIIETSAIOT IBA OCHOBHBIX JJIEMEHTA
CEeTH: IIUKJI U BETBB-JIepeBo (puc. 1).

CBoiicTBa ceTeBBIX 3JI€MEHTOB 3HaUMMBI. B 1ukie paspsiB cereBoro pedpa (cO60it) MOKHO
KOMIIEHCHPOBATh 3aUTKON MO ApyroMy pedpy (LUKIHMYECKHUE CETH, HaJIe)KHOCTh). Pa3priB ceTu
«BETBb-JIEPEBO» 00ECTOUNBACT MOTPEOHUTENEH (AIMKINYHBIE CETH, YA3BUMOCTh). OTCI0/1a B 30HE
LEHTPAIM3ALUN MOKHO BBIJIEJINTH JIBE MOJ30HBI: UKJINYHON U alIUKIMYHON CETH.
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Puc. 1. CtpyKkTypHBI€ 371I€MEHTHI 3HEPreTUUECKOTo npocTpancTBa [Ataes, 2008]
A — nUKI (3aMKHYTBIH KOHTYD, IMKJINYECKHE CeTH); b — BeTBb-/1epeBo (alMKINYHBIC CETH)
Fig. 1. Structural elements of the energy space [Ataev, 2008]
A — cycle (closed loop, cyclic networks); B — branch-tree (acyclic networks)

[ukiel hopMUPYIOT CITOKHBIE 00pa3oBaHus (OCTOB, sApyc). [JIaBHBII OCTOB BBISBICH KPY-
TOBBIM 00X0/10M BJI0J1b BHEIIHEH Neprudepun UKIOB, UMEIOLINX X0Ts Obl OJJHY OOILYIO BEPIIUHY
i pedpo ¢ BHemHe rpanutei peruona [Tapxos, 2005]. HagexxnocTs oneHuBaeTcs Mopgoio-
TMYECKUM THUIIOM yrpasienus (Tadi. 1). ['paganus oneHKH BapbUpyeT OT «OU€Hb BBICOKAs YS3BU-
MOCTb 3HEprocucTeMnl» (A) 10 «oueHb HU3Kas ysi3BUMOCTb ().

Tabnuna 1
Table 1

I'padb1, oTpaxkaromye TUITEI ¥ CBOWCTBA YIPABISIOMIEH CTPYKTYpPBI SHEPTOCUCTEMBI
(rpagauus rpadudeckoil oeHKH HaJe:KHOCTH dHeprocucteMsl) [Unbunckuii, Lanenkun, 1968]
Graphs reflecting the types and properties of the control structure of the power system
(gradation of the graphical assessment of the reliability of the power system) [Ilyinsky, Tsatsenkin, 1968]

A — CTPOro ueHTPaIu30BaHHbIi TuUNm. O4YeHb HU3KHE TEXHOJIOTUYECKUE
BO3MO>XXHOCTHU JJIsL IIO2TAITHOI' O BBO/J1a CEI'MCHTOB OHEPTOCUCTEMBI B
JKCIUTyaTallMi0 B ciy4dae asapuid (cOosi). OueHb BBICOKas YSA3BUMOCThb
SHEPTOCHCTEMBI U TIOTpeOUTENEH B 30HEe 00CITYKUBAHUS B CiIydae aBapuid (c0os).

b - uentrpammn3oBanHblii THN. Hu3kne TeXHONIOrMYecKHE BO3MOXKHOCTH IS
MTO3TAITHOTO BBOJIA CETMEHTOB DHEPTOCHCTEMBI B KCILTyaTaIMIO B CITydae aBapuit
(cOos1). Beicokast ysI3BUMOCTh SHEPTOCUCTEMBI M TOTPEOUTENCH B Cllydae aBapui.

B — wuepapxuuyeckuii Tun. Huskme TeXHOJIOTHMUYECKHE BO3MOXKHOCTH IS
MTO3TAITHOTO BBOJA CETMEHTOB SHEPTOCUCTEMBI B OKCILTyaTaIHIO B CIIyyae aBapuil
(cOos1). Huzkas ysI3BUMOCTh DHEPrOCUCTEMBI M ITOTPEOUTEIICH B Clyvae aBapHid.

I' — cvmemrannplii Tun. OuyeHb BBICOKHE TEXHOJIOTHYECKHE BO3MOXKHOCTH JUIS
MO3TAIHOTO BBOJA CETMEHTOB CHCTEMBI B 3KCILTyaTaIMIO B cly4ae aBapuii (cOost).
OueHb HM3Kas YSI3BUMOCTb OJHEPrOCUCTEMBI W TNOTpeOHTesNed B 30HE
00CIIy’)KUBaHHUS B CIIydae aBapHil.

ITyHCOH «BepIIIHAY» CETH MPECTABICHA YHEPTOY3JIOM B COCTaBE ANEKTPOCTAHIIUS/TIOICTAHITHSL.
Pebpo anexrpocery (TpaHciopTHBIA nieperoH) npeactasieHd JIDI mexy sHeproysnamu.

Pe3yabTaThl M NX 00Cy:KIeHUE

Pecrrybmika JlarecTan — camblii IyKHBIA cyObekT Poccuiickoit Deneparmn (50,3 Thic. KMP), 3aHHMAET
BBITO/IHOE reorpaiueckoe MoJoKeHHe ¢ IMPOKUM BbIxoioM K Kacrmiickomy Mopro (puc. 2A). Coceru miep-
Boro ropsiyika — Pecrryomika Kamvisikust, Yederckast PecryOmmka, CraBpornosbekuid Kpaid. Pervion mo cyie u
MOPIO TPAHHYMT C IIITHIO TocyiapcTBamMu (Asepoaiipkan, I pysus, Kasaxcran, Typkmenucran, Vpan).

[To penvedy Jlarectan AensT Ha 1Be YacTH: ropsl (56 % minowmaan) u paBHUHBI (44 %). Odu-
[IUAJIBHO 3aKPEIICHO YeTHIPEX3BEHHOE 30HMPOBAHKE: PABHUHHBIN, IPEATOPHBINA, TOPHBIA U BBI-
cokoropHsiii Jlarectan [O0 yTBepKICHUHU 30HAIBHOM ..., 2019]. [locneanuii BapuaHT NpuHAT Oa-
30BBIM U B HacTosien padore (puc. 2b).
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AszepbBanauanckas Pecnybnuka

Puc. B. 301 ]IaI“ECTalla Puc. B. I110THOCTD HACETeHHS

I Paguunnan (menee 200 m) Ot 2,0 30 27,7 wen /i’

11 IIpearopnas (ot 200 no 500 m) 07 34,4 30 64,4 sen/im’ wen/xn’

III T'opuas (ot 500 1o 1500 m) Ot 82,8 10 168,3 wea/xm’

IV Boicokoropuas (cebime 1500 m) O7320,0 710 4060,0 weur./km® -
Puc. A. Mynnuunansnbie paionnl Pecnytaukn Jarecran

1. Arvabcrmii, ¢. Tour 22. Kymropranuuckuii, ¢. Kopkmackana

2. AKYIIMHCKMIL, ¢. AKyIIAa 23. Kypaxciemii, ¢. Kypax

3. Axsaxckuii, c. KapaTta 24. Jlakcknid, c. Kymyx

4. AXTBIHCKHIA, C. AXTBI 25. .1 HCKHI, ¢. J1

5. b PTOBCKMHIL, C. pT 26. Maray Tekmii, ¢, Marapamkent

6. bewTUHCKAR YUACTOK, ¢. BexTa 27. Hogo. i, ¢. Homro.

7. Bornuxcewmii, ¢. Boromx 28. Horakickmii, ¢. Tepexnmu-Mexred

8. Byiinakcknii, r. Byiinakck 29, Pyryaeckuii, ¢. Pyrya

9. 'epreduabcknii, ¢. Fepredumns 30. Ceproxanuncknii, ¢. Ceproxkaaa

10. T'ymberopcknii, ¢. MexeasTa 31. Cyaeiiman-Cransckmii, ¢. Kacymkent

11. I'vanbekuii, ¢. [yund 32. Tabacapanckni, ¢. Xyunu

12, laxanaescknii, ¢, Yprapax 33. Tapymoscknii, ¢. Tapymoska

13. [lepoenTcknii, r. [lepbent 34. TnapaTunckui, c. TaapaTta

14. Dokysna i, ¢. Yeyxuan 35, VHUyKRyIBCKHT, €. YHIYRY.b

15. KazderoBcrnii, ¢. Jdpibiv 36. XacaswoproBckuii, r. Xacasopr

16. Kaiirarckuii, ¢. Mamxaauc 37. Xunckwuii, ¢. Xus

17. Kapabyaaxkenrckmii, c. Kapadynaxxenr 38. Xyuzaxckuii, ¢. XyH3ax

18. Kaskentcknii, ¢. H. Kaakenr 39. Uymaguuckuii, ¢. Arsaau

19. Knsnmoproscknii, r. Knsnnopr 40. Llysaruncknii, c. Kngepo

20. Kuznapekmii, r. Kuznap 41.4 KkHii, c. llypno

21. Kyaunckwuii, ¢. Baun 42 lﬂaMnWLcKun, c. Xebaa

Puc. 2. AnMuHHCTpaTUBHOE JIeJICHHE, INIOTHOCTH HACEJICHUS U 30HHI JlarecTaHa:
A — AIMUHHCTpaTUBHO-TeppuTOpHansHoe fAenenue (1.01.2022 r.);
b — 3onanpHas knaccudukanys paloHOB U TOPOJIOB;
B — [1n0oTHOCTE HaceneHus Mo paiioHaM U ropojam
Fig. 2. Administrative division, population density and zones of Dagestan:
A — Administrative-territorial division (1.01.2022);
b — Zonal classification of districts and cities;
B — Population density by districts and cities

['maBHBIMHM TPUPOAHBIMU (PaKTOpaMU pa3MELIeHUs U SBOJIIOLMH HaceneHus [larecrana siB-
nstoTCs penbed u peunas cucrema [Inpaapos, 2008]. OTHOCHTENBHO TIIIOTHO 3acesieHa MPUMOP-
cKas u mpearopHas 30Hs!I (puc. 2B). CtenHOMN ceBep U BHICOKOTOpbE Ha IOre 3acesieHbl He3HAUH-
TenbHO (0T 2,0 10 28 uen. km?). Peruon BximoyaeT 10 TOpoACKUX OKPYroB, 41 MyHHIIUIATBHBIH
paiion (mmtoc 1 ygacrok). Ha 1 suBaps 2022 r. yncneHHOCTb HaceneHus cocrtaBmia 3155,3 Toic.
yesoBek (MIOTHOCTH 62,7 yen. km?). XapakTepeH cTabuibHbIH pocT Hacenenus (0,76 % B rox),
6omnee 50 % mromelt MpoXHUBaeT B ceNbCKUX moceneHusx [TepputopuanbHblil opras..., 2022].
HanOonee pa3BUTBIMU HAIIPABICHUSIMUA IIPOMBIIIJICHHOCTH BBICTYNAIOT MAIIUHOCTPOEHHUE, MPO-
M3BOJICTBO CTPOUTENIBHBIX MAaTEPUAJIOB U AIEKTPO3HEPTETUKA.
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Oowguit 0030p rnekmpornepzemuxu /lacecmana. Ha 1 ssuBaps 2022 r. B peruoHe Hacuu-
TBIBAJIOCH 19 3nekTpocTaniiuid, cyMmmapHoi MomHocTbio 1905,13 MBT (Taba. 2, puc. 3).

Tabmuna 2
Table 2

DneKTpocTaHny, 0aTaHc U CTPYKTypa notpediaerns nekrposneprun Jarecrana (2021 r.)
Power plants, balance and structure of electricity consumption in Dagestan (2021)

BripaboTtka 31ekTpo3Hep-
DNeKTPOCTaHIHS Y CTaHOBCHHAA THH,
MOIIHOCTb, MBT
MJIH KBTu
ITAO «Pycl'napo» — Harectanckuii pumman
1. Yupkeiickas ['9C (1976) 1000,00 2041,84
2. Upranaiickas I'9C (2001) 400,00 1277,71
3.Muatmmnuckas ['9C (1986) 220,00 632,83
4. I'omationackasg I'DC 100,00 322,23
5. YuproproBckuii kackay (1961) 81,00
I'aC-1 72,00 304,87
ac-2 9,00
6. 'enpbaxckast ['OC (2007) 44,00 96,52
7. I'epredomnbckas ['DC (1938) 17,80 57,38
8. I'yvamnbckas ['OC (2004) 15,00 56.69
9. Maisie ['OC (7 MI'OC): 7,73 1,81
Utoro o ITAO «Pycl'uapo» 16612,00
000 /[larectan’aepro
Maxaukanuackas TOL] 18,00 53,53
00O D2neproctpoit JITI»
Bbasryratickas ['9C (2000) | 0,60 H/1
000 MOK-MHXUHUPUHT
Kacrmiickas COC 1,00 1,01
Wroro no sHeprocucreme 1905,13 4846,40
CereBoe X0351ICTBO perOHAIBHON SHEPTOCUCTEMBI
Yucno moactaHnuii | YcTaHOBIEHHAS MOII- ymHa JIDII,
Knace nanpsbienns, kB (I1IC) en. Hocthb [1C, MBA ! KM
330 4 1686,30 1184,92
110 100 2426,80 2578,53
35 121 410,10 2422 .96
Hrtoro no sHeprocucreme 225 4523,20 6186,41
Onekrpuyeckuil bananc Pecniyonuku Jlarectan, MitH KBty
[TapameTps! MJH KBT'u B %
BHyTpeHHee anekTponoTpedieHne 7708,40 100,00
CymMapHasi BBIpa0OTKa SHEProCHCTEMBI 4846,40 62,87
Jlebunut »IeKTpuaecKoi SHEPTHU 2862,00 37,12
CrpykTrypa snektponorpebienus: Pecniyomuku Jarecran (%)
['opoackoe U cenbckoe HaceIeHue 43,30
[ToTepu B 97EKTPUUYECKUX CETSIX 42,00
Jpyrrie BubI 5KOHOMHYECKON JEesITETbHOCTH 6,90
[TpombllIEHHOE TPOU3BOJICTBO 4,20
Toprosiist onToBasi ¥ PO3HUYHAS; PEMOHT aBTOCPEJICTB U MOTOITUKIIOB 1,50
CenbpCcKroe X03sICTBO, JIECHOE X03SHCTBO, 0X0Ta, PHIOOJIOBCTBO M PHIOOBOICTB 0,50

[Ipumedanue: 'DC — runpocranmus; TOL — TeruoanekrponenTpans; COC — coHeUHas dJIeKTpocTaHiys. B

TabmuIle ucnoyib3oBana napopmanwst: [ Equnas HarmonaneHasl. .., 2020; [Moacranmmu. . ., 2022; Cxema JIDII..., 2022;
Cxema u nporpamma. .., 2022].
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Puc. 3. Dueprocucrema Pecniyonuku Jlarectan
Fig. 3. The power system of the Republic of Dagestan

IIpumedanue: Ha KapTOCXeMe He HAHECEHBI MOCTAHIIUN B TPaHUIAX TOPOJCKUX 00pa30BaHUM.

Ha nomro 16 I'DC npuxoautcs moutu 99 % MomiHOoCTH M 00b€Ma TPOU3BOCTBA. ITO OIpe-
JensieT cnenu(uKy SHEprocucTeMbl: He3aBUCUMOCTh OT MOCTaBIIMKOB MCKOMAeMOT0 TOIIUBA U
CHJIbHAsSI 3aBUCUMOCTb OT CE30HHOM BOJHOCTH peK. OTcrofa U30bITOYHOCTD ITPOU3BOJICTBA JIETOM
U CWIBbHBIA aeduuut 3umoii. B pernone taxxke ¢ynkuuonupyer Maxaukanunckas TOL n Kac-
MUICKas COTHEYHAs AIEKTPOCTAHIIMS, UX 3HAUMMOCTh He BbIpaxkeHa (4yTh 6osee 1 %).
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CereBoe x03s1CTBO pazHooOpa3Ho. CucremooOpasyromue cetn HampspbkenueMm 330 kB
obecrieunBaroT cBA3b ¢ EQC Poceun, cocennnmu pernonamu (Cesepaast Ocetust, YUeuenckas Pec-
ny6sinka) u AzepOaiikanom. Ces3b ¢ PecriyOnmkoii Kanmpikus peann3oBaHa MUTAIOUICH CETHIO
110 xB. Ceru nuratomero kmacca (35—-110 kB) — ocHOBa MOANMUTKU pacTIpeIeTUTEIIBHON CETH.
DTOT KJIacC B CHITy HX MHOTOYHCIICHHOCTH B pabote He paccmarpuBaetcs (0,4—0,6—10 kB).

3a 2021 rox BeipaboTKa 31ekTpo3Hepruu B Jlarecrane cocrapmia 4846,41 murH kBT 4, BHYT-
pennee norpebdnenue — 7708,4 M kBT 4, nedunut — 2862,0 M kBT 4 (37 % OT moTpeOHOCTH).
C yuetoM pocta HaceneHHUs neuuuT OyneT yCUIMBATHCS, YTO MOKPOETCS 3a CYET MOCTABOK U3
o0BemHeHHOM dHeprocuctembl FOra (PoctoBckas o6macts, CtaBpornonbekuil kpaii). Ho mocne
BbIBOJIa B 2024 rony u3 skciutyatauuu Mool HoBouepkacckoit 'POC, OO9C FOra Takxe cTaHeT
neduuutHO# [CrcremMHbIi onepaTop ..., 2022].

Jl71g pernoHa AEMOHCTPATUBEH aHAJIU3 CTPYKTYPHI MOTPEOICHUs ANeKTposHepruu. Hyx bt
MPOMBIIIICHHOCTH MHUHUMAIBHBI (4 %), O4eHb BBICOKH TMOTpeOHOCTH xuteneit (42,3 %). Ilpu
3TOM MoTpebiieHne Ha Aylry HaceneHus Huzkoe (1550 kBT u/ron). TexHuueckue noTepu B CETAX
nocturaioT 42 % (dusndeckuii u3Hoc). B cymme Ha HEMPOU3BOJACTBEHHYIO c(hepy U CETEBEIE T10-
Tepu npuxogutcs 93,6 % noTpedieHust SIEKTPOIHEPTHH.

Takum obpazom, B Jlarectane BOCTpeOOBAHO COOPYKCHHME HOBBIX AJICKTPOCTAHIIUNA M Mac-
mradHas MoAepHu3anus 3ekTpocetu (u3Hoc 10 80 % norteHnuana). Takue Mepbl 3aBUCUMBI OT
MaCIITa0HBIX KATUTAIOBIOKCHUH U HeTOCTIKUMEI 110 2035 rona [['eHepanbHas cxema. .., 2023].
DHeprocucteMa Jlarecrana BHeceHa B llepeueHb KPUTUUECKUX B cocTaBe EqnHON sHEeprocucTeMsl
Poccuu (Bbicoku pucku cucteMHbix cooeB) [O0 yTBepkaeHun nepeynsi..., 2017]. Orcrona npen-
JI0’KEHUE MCIOIb30BaHUS MOTEHIMAA KOHCTPYKTUBHOM reorpaduu.

Tonomopghonozuueckoe pacunenenue numaruieii 3n1ekmpocemu /lacecmana. I'eocete-
BOH aHaJIM3 CBUJIETENIBCTBYET O HAJTMUYUU KPYITHBIX apeaioB I€LEHTPATN30BaHHOT0 AIEKTPOCHA0-
’KeHus (ceBep U tor). B 30He LieHTpanu3aluuu HeT aBTOHOMHBIX KOMITOHEHTOB 3JIEKTPUYECKOH CeTH
(puc. 4).

I'maBHBIN OCTOB LUMKIMYECKOW CETH — 3TO TEPPUTOPUS HAUOOJIBIIETO OCBOSHMS PErvoHa
(crylieHue LUKIOB — BEKTOP «CXKATHSl MPOCTPAHCTBA»). 3[€Ch CKOHUEHTPUPOBAHA OCHOBHAs
4acTb HACEJIEHHUs, TPAHCIIOPTHOTO U SKOHOMHUYECKOTO MOTEHIMAJIa PETUOHA.

Bcero B rpanuiax rimaBHOro octoBa BbleneHO 49 nukioB (puc. 4 A). OCTOB CTPYKTypHO
BKJIFOYAET JIBAa TOIOJIOTHYECKUX sipyca (puc. 4b): nepsbiit nukiisl Ne 1-27, Bropoit — 22 mukna
(Ne 28-49). Bropoii sipyc BKIIIO4aeT U ropojckue oopazoanus ¢ 27 noacranmusmu (35—-110 kB):
Xacasropt (ukn 28), Kusumropr (29), Maxaukana — Kacrmiick (31, 32), U36ep0Oarn (34), Jare-
cranckue Oruau (40), Hepbent (41) u Byitnakck (uukia 46). CeTeBol UK C CaMbIM OOJIBIINM
HOMEpPOM 3aHMMaeT LeHTp (1ukia 49). 3to ¢pokyc renepaumu (Uupkeiickas u Muatnunckas '9C)
u tpu noactanimu 330 kB (ITC Yupkeiickas [[DC, Uupropt, ApTem).

HanexHOCTh HUKIMYECKOW MHUTAIOUIEH CEeTH MOXXHO OIIEHUTh MOP(OJIOTMYECKUM THUIIOM
yIpaBistoled cTpykTypsl (cM. Tabiu. 1). B ocroBe 1OMUHUPYET cMEUIaHHBIA THI YIpPaBIEHUS:
OYEeHb HU3Kas yA3BHUMOCTb SHEPTOCHCTEMBI M OTPEOUTENIeH B 30HE 0O0CITY)KHBaHUS B CITydae aBa-
puit u coboeB. Tunm foMUHHPYET BO BTOPOM sipyce. B nepBoM GpuKcHupyroTCs TONOJOTHYECKUE Jie-
(EeKTBI: OTCYTCTBHE B CETH BAXKHBIX CTPYKTYPHBIX 3JIEMEHTOB U KOMIIOHEHTOB, 0€3 KOTOPBIX ypO-
BEHb CJIO’KHOCTH CETH MOHWKEH, WJIM TaKhe HapylIeHUs 3JIEMEHTOB (KOMIIOHEHTOB) CETH, KOTO-
pBI€ CHIXKAIOT YpOBEHb €€ HajexHocTu [ Tapxos, 2005].

B Jlarectane ¢ukcupyercs nedekT cynepuukia Ha nepudepun OCBOCHHBIX TEPPUTOPHIA
(Ne 14; 15; 18; 20; 23). B ocHOBe cynepuukia NPOTSHKEHHbIE CETH B OJJHOIIEITHOM HUCTIOJTHEHUHN
(35 xB.). Pa3psiB mr0060T0 311€MEHTA TaKOM IIEMHU MOTHOCThIO 00ecTounBaeT nmorpedureneit. Tak,
B 1iuKIIe 20 pyHKIIMOHUPYET CaMblil MPOTSKEHHBINA TOPHBINA ceTeBoi yuacTok (142 km). s nmuk-
BHJIAIIMH TOTIOJIOTHYECKOTO JIe(heKTa 11eJIeCO00pa3zHO APOOUTH CYNEPIUKI (HAPACTHTH MUTAIOIIYIO
AJIEKTPOCETh, UCIIOJIb30BAaTh BHYTPEHHUE IEHIPUTHI).
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A. JIeRTpOCETEBbIE J0HEI

Annkananbie cern ‘

Tukameckue ceTi (0cToB) | J_
CTpYRTYpA IIABHOI0 0CTOBA (SPYChHI)
1. Meparri Apyce, kb Nel-27 ‘

2. Bropoii apyc, wnkas No2§-49 | 26

b. Tononormseckre spyca ocrosa

1. Tlepaoii sipye, ke Nel-27
1. Bropoii sipyc, nukier Ne28-49

Puc. 4. Tononorudeckoe pacuieHeHrne 3HeprocucreMsl Pecrryonuku Jlarectan
Fig. 4. Topological dismemberment of the power system of the Republic of Dagestan

Jedexrom sBIsieTCsl U U3pE3aHHOCTh (POPMBI OCTOBA € JAJIEKO BBIXOJAIIMMH HAPYKY IIUK-
aamu (Ne 1-6; 13; 20), yTo HapyIaeT MOHOJUTHOCTD Apyca. B kauecTBe Mep HelTpanu3anuu ae-
¢dexTa He0OXO0IMMO OKPYTIUTH (HOPMY, 3aMIOJIHUB KIMHbBS M, COOTBETCTBEHHO, ()OPMUPYS HOBbIE
IIUKJIBI, YTO TaK)Ke TpeOyeT HapallluBaHUs MUTAIOIIEH CeTH.

Tononoruueckue AeeKThl MPUCYIIM U aUUKIMYHBIM ceTsM. Jledekt mpeaumkna (Hesa-
MKHYTBIH ITUKJT) XapaKTepeH Ui BHEIIHUX JCHIPUTOB (CEBEP M IOT SHEPIrOCUCTEMBI) U JUISI BHYT-
peHHUX AeHpuToB (B mukie 15, 20, 29). Ciocob IUKBUAALINN — 3aMbIKAHHUE B MOJIHBIN LIUKIL.

Taxum oOpazoM, 17t TUKBUAALNH 1e(heKTOB He0OX0AUMMO HapanuBanue ceti. Ho 00beMsl
HE CTOJIb MacIITaOHBI M 3aTPATHBI CPABHUTEIHLHO C POCTOM HAJEKHOCTH SHEprocHadxenus. Jlo-
THYEH ¥ YUYeT B3aMMOCBSI3aHHOM JIMKBUJIAIMM JIe(EKTOB B IIMKJIAX U JeHApHUTax. B xoxe Tpaccu-
POBaHMSI CETEBOTO MAapHIPyTa HEOOXOIMMO OHJIAWH-CONPOBOXKACHHE MO CIIyTHUKOBOW KapTe, YTO
MO3BOJISIET YYeCTh JUMHUTUpYIomKe pakTopsl MecTHOCTU. Ha rore Jlarectana 3to oporpadudye-
cKkue 0apbephl (BBICOKOIOPbE) U OYaroBOCTh PACCENICHMs], @ HAa CEBEPE — SIKOHOMUYECKasl 11€JIeCO-
00pa3HOCTh B YCIOBUSX KpaliHe HU3KOH TUIOTHOCTH HACETICHHUS.
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MopenbHbIl BApUAHT IPOCTPAHCTBEHHON ONTUMU3ALMK SHEPrOCUCTEMBI IIPEICTABIIAET CO-
0011 pe3ynpTaT JMKBUAALUYU TONOJIOIMYECKHX A€()EKTOB CETH M pa3HOMACIITaOHOH OopraHu3anuu
SHEPreTUIECKOro MpocTpaHcTBa (puc. SA). B xoe TUKBUIAIMN TONOJIOTHYECKUX Ae(hEKTOB BO3-
pacTaeT 4ucio HUKIOB, MEHAETCs UX HyMmepauus (Bcero 77 nMkiIoB). B pesynbraTe pacumpsercs
30Ha MUKJIWYHBIX CeTeH, a KOH(UTypaIHs BTOPOTO sipyca MPsiMO COOTBETCTBYET AuddepeHima-
UM PETHOHA IO TUIOTHOCTH HacesieHus (cM. puc. 1B—5B).
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Puc. 5. Mogens sHepreruueckoro npoctpanctsa Pecriyonuku larectan
Fig. 5. The model of the energy space of the Republic of Dagestan

HpI/IMe‘{aHI/IeZ NEPCIICKTUBHBIC TMPOCKTbI CTPOUTCILCTBA 00BEKTOB  Majloi OHEPIreTUKU Ha OCHOBE
BO300HOBJIIEMBIX HCTOYHHUKOB OHEPIrun OTOGpaHI)I 0 TEMAaTUYCCKOMY 0630py HHTCpHeT-CaﬁTOB.
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[TpobnemHbIMH OCTarOTCs ceBep U tor [larectana, rjie no 0ObeKTUBHBIM MPUYHHAM JTMMH-
THPOBAHO Pa3BUTHE LEHTPAIN30BAaHHOW ceTH. OJHAKO peajbHO B3aUMHOE JONOJHEHUE BEPTHU-
KaJI JEHTPAIU30BAaHHOW YHEPrOCUCTEMBI TOPU3OHTAIIBHON MHTETpale JIOKAJIBHBIX SHEPTOCU-
cteM (puc. 5A). B pesynbTare sHeprocuctemMa JOMONHIETCA O0BEKTaMH MaJOl IeHepaluu co
CBOEH pacrpeneuTeNbHON CeThI0, 3aMbIKAIOIIMMU JIOKAJIBLHYIO 30HY 3JIEKTPOCHA0KEHUS (IIHKII,
celno, XyTop). Pacctosinue cetu ot reHeparopa 10 moTpeduTenss MUHUMalbHO. B kauecTBe rexe-
PHUPYIOIIEH OCHOBBI TAKMX CUCTEM 0COOBIE HaAEK/ bl B JlarecTaHe BO3JIaratoTCsl Ha pa3BUTHE BO3-
OOHOBJISIEMOM YHEPIeTUKH.

B /larectane S5KOHOMHYECKUH OTEHLINAJ THIPABIMYECKOM dHEPIUM Ul pa3BUTUS MaJIOU
TUApO3HEpreTuku cocraiseT 16 mupa kBt-u/rog (ocBoeno 10-15 %), BerposnepreTudeckuii mo-
teHiuan — 60 mapa kBr-u/rog. OgHako peanbHas OIS BETPOIHEPTETHUECKUX PECYPCOB HUMEET
OTpaHHuYEHUsl (TEXHOJOTHUYECKHE, IKOJIOTMYECKUE, MH(PPACTPYKTypHBIE) M OLEHEHa HUXKE —
1 mpx kBT-u/roa. @ukcupyercs: 6J1aronpusITHOE COYEeTaHHE JOKAIM3AIMH pecypca BAOIb mode-
pexbst Kacniniickoro Mops (IJI0THO 3aceieHHas 30Ha) U CMEILEHUSI CKOPOCTHOTO peXXUMa Ha 3UM-
HUIA ce30H (pocT 6bITOBOI Harpyskm). [TokasaTenu HHCONAMM cocTapisioT 1670 mapa kBT-u/m?.
Pa3Be/jaHHbIE 3a11achl TEMLIOYHEPIeTHYECKHX BOJ — 86,2 Thic. M>/cyTKH (0cBoeHO 15-18 %) [Anu-
6ekoB u ap., 2020].

TakuMm oOpa3om, TOJBKO MO IBYM BHAaM pecypcoB BUD (BeTpo-, ruapo-) IKOHOMUYECKU
3 PEeKTUBHBIN MOTEHIIMAN B peruoHe aocturaer 17 mupa kKBt4/ron, 4yTo B 1Ba pasa BBIIIE MO-
TpeOHOCTH pernoHa (cM. Tabin. 2). CiaenoBaTeNbHO, peanu3aus IporpaMMbl MacITabHOTO BO-
BJICUEHUS B SHEProdajlaHC pecypcoB BO30OHOBIISIEMbIX HCTOUHUKOB IIO3BOJISIET CYIIIECTBEHHO T10-
BBICUTh YCTOWYMBOCTD U HA/IEKHOCTh SHEprocHa0xenus [larecrana.

B urore BepTHKanb sHEpreTuyeckoro npocrpancTaa Jarecrana hopMupyercs 3a cyeT pac-
HIUPEHUS [IMKJINYECKOT0 OCTOBA MUTAOIIEH ceTh. [ Opu30HTaIBHBIN YPOBEHB TPOCTPAaHCTBA (HOP-
MUPYIOT CUCTEMBI JIOKAJIBHOTO 3HAYEHUS, OPUEHTUPOBAHHBIE HA YHEPrOHOCUTENIN Pa3HOU Npu-
POZIbI U CBS3aHHBIE C TJIABHBIM OCTOBOM pacIpelenuTeNbHoi ceThlo. Celfuac Takue JIOKajJbHbIE
00pa30BaHUs BCE Yallle HAa3bIBAIOT YHEPrOCUCTEMOM C paclpeie]IeHHOM reHepanuei.

OnHOBpeMEHHO U3 aHajIM3a HOBOM MOp(OJIOrUY MUTAIOIIEH CETH BBITEKAET BBIBOJ O (op-
MHUPOBaHUU HOBBIX TOMOJOTMUYECKUX J1e(eKTOB (cM. puc. SA). Tomosorus 3MeKTPOCeTH Kak KH-
BOIl OpraHu3M, eMy IPUCYIIHU MYJIbCALUU C Pa3HBIM 3HAKOM SBOJIIOLMH: YIPOIIEHUE WU YCIIOXK-
HEHHUE CTPYKTYpHL. B HaleM ciyyae mpou30I1II0 YCI0KHEHHE SJHEPTOCUCTEMBI M PELIUIUB TOIIO-
norudeckux aedexros. [Iponecc Henz0exkeH B X0/e BCel IBOJIOLNN IHEPTOCUCTEMBI, IJ1€ MOKHO
BBIJIETIUTH JIBA ATala MPOCTPAHCTBEHHOM 3BOJIOLUH.

[TepBblii 3Tan — BOJIOLUS «BLIUPH) MO TOPU3OHTAIIN SHEPTrETHUECKOT0 MPOCTPaHCTBa (10
PETHOHANBHBIX I'paHuLl). PaccMOTpeHHBINH MOJIENIbHBIN BApUAHT OTHOCUTCS K 3Taly He3aBepLIeH-
HOM 3BOJIONMU TUTaronier cetu. [locnenyromias mpocTpaHCTBEHHAS! SBOJIOUS OPUEHTUPOBAHA
«BTIIYOb» 10 BEPTUKAIM BIUIOTH JI0 JIOKAJILHOTO MaciiTaba (1K, celo, XyTop u T. 1.). [loaTomy
3/1eCh OYEBU/IEH OOJIBIION MOTEHIMAI /Il HAYYHOT'O MIOMCKA U MEPCIEKTUBHOTO MOAETUPOBAHUS.
Kak n3BecTHO, uieanbHON He ObIBaET HU OJHA CI0XKHAs CHCTEMA.

3akiaouyenue

PernonanpHast s3HEprocucTeMa XxapakTepu3npyeTcst psoM MpobieM: U3HOC CEeTH, HapacTa-
IOLUHI AePUIMT MOIITHOCTH ITPU OJHOBPEMEHHOM POCTE HACEJIEHHUS U, KaK CJe/ICTBHE, 000CTpeHne
po0JIeMbl HaJIS)KHOCTH 3JIeKTpocHabkeHus. [IpocTpancTBeHHast onTUMU3aIUs — 6osee MpoCcTon
U MEHee 3aTpaTHBIN MyTh HEUTpaIu3auu NpoOIeMBbl.

[TpoBeneno Tomomopgosiornyeckoe pacwieHEeHHe MHUTAoLIeH 3ieKTpoceTu. BoieneH u
CTPYKTYPUPOBAH IUKIUYECKHI OCTOB, TJl€ JTOMUHUDPYET CMEUIaHHBIA THUIl YIPABICHUS: OYECHb
HU3Kasl yA3BUMOCTb SHEPrOCUCTEMBI U MOoTpeduTeneid. OHAKO BBISBICHBI TOMOJIOTUYECKHE Je-
(eKTBI, CHUKAIOIINE YPOBEHb HAJIEKHOCTH JICKTPOCHAOKECHUSI.
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Pazpaborana Mojesb MPOCTPAHCTBEHHOM ONTHMM3ALUU YHEPTOCHCTEMBI 33 CUET JIMKBUA-
[[UU TOMOJIOTUYECKUX AePeKTOB. B pe3ynpTaTe 30Ha IIUKIMYHOMN CETH COOTBETCTBYET PErHOHAIIb-
HOU muddepeHanmy Mo MmIOTHOCTH HACEICHHUS.

[IpoGnemHbIME OcTatoTCs ceBep U tor Jlarectana, rje JIUMUTHPOBAHO Pa3BUTHE LICHTPAIIU-
30BaHHOH MUTaromei dnekTpocetu. Llenecoodpa3Ho AOMOHEHUE BEPTUKAIN IICHTPATH30BAaHHON
SHEPrOCUCTEMBI — TOPU30HTAILHON MHTETpalel TOKaIbHBIX CHCTEM (pa3HOMacIITaOHbIe YHEp-
rocucteMsl). B pe3ynprare sHeprocuctemMa JOMOIHAETCS 00BEKTaMU MAJIO reHepalu Co CBOEH
pacnpeeNuTeIbHON CEeThI0, 3aMBIKAIOIIMMHU JIOKATbHBIA MaciTad TeppuTopuu (LUK, CENo, Xy-
TOp). OCHOBO# TaKHX CHCTEM SIBJISIOTCSI OOBEKTHI MAJIOH SHEPTETUKH HA OCHOBE PECYPCOB BO300-
HOBJISIEMBIX HUCTOUHUKOB SHEPTHH.

B 3axirouenue nokasaHo, 4To MOTEHIIMAT KOHCTPYKTUBHON reorpaduu NO3BOJISIET pearupo-
BaTh Ha U3MEHEHUS SHEPreTUYECKOro MPOCTPAHCTBA HA BCEX YPOBHIX MaciiTada (JIOKaIbHBIA —
PETHOHABHBIN) U, KaK CIECTBHE, YKPEIUISET HAZC)KHOCTD SJICKTPOCHAOKEHHUSL.
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CunepreTuka CHCTEM arpoJjiecoMeTHOPANNHU
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AnHotanusi. OTIenbHbIe 3aIUTHBIE JIECHbIE HACAXKICHHS, MX IPOCTBIE M CII0KHBIE CHUCTEMBI HU
HAJCHCTEMa PETHOHA TNPEICTABIAIOT PAHXUPOBAHHE CHCTEM arpojecOMENHOpaIii, O00pa30BaHHBIX
COUeTaHWeM OWOTHYECKHX, OWOKOCHBIX M TEXHHYECKHX »JJIEMEHTOB. EIMHCTBO TPOCTBIX CHCTEM
obecrieyrBaeTCst SHEPrHeH, IPUTEKAIOIIeH H3BHE, U JHEPTETHKON KOPIIOPATUBHOTO TIOBEICHUS DJIEMEHTOB.
B ocHOBY eAaMHCTBa CIOKHBIX CHUCTEM 3aJI0KEH MEPETOK SHEPrUi COCEOHUX ABTOHOMHBIX CHCTEM.
Hancucrema oOBeOMHSIET CIOXKHBIE CHCTEMBI —arpojeCOMENMOpPAIldN  MTOCPEICTBOM  MPHPOTHON
JPEBOBUIHON TUAPOTPaAPUUECKON CETH U MEKCUCTEMHBIX «Y3JI0B» JIECHBIX MacCHBOB, JYT'OB, TACTOUII U
JPYTUX TPHPOJHBIX KOMILIEKCOB, AUBEPTEHTHBIC MOTOKH BEIECTBA, SHEPTUH M MH(MOPMAIUU KOTOPBIX
MEPEKPHIBAIOT MOAYNHEHHBIE CTPYKTYPBL. ITO CAMOTIPOU3BOIEHO (DOPMHUPYET OTHOCHUTEIEHO YCTONYNBYIO
CTPYKTYPY arpoJjieCOMEIIMOPATUBHON HAJICUCTEMbI PETMOHA, ATTPAKTOP KOTOPOU HANPABIEH HA KOPEHHOE
VIYYIICHHE CEIbCKOXO3SHUCTBEHHBIX 3eMellb. (OTHOCUTENbHAsT YCTOMYMBOCTH JTOM CTPYKTYPHI
OTIpeZIeTISICTCS] COOTHOIIIEHNEM B €€ COCTaBe MAalllHU, CEHOKOCOB U ITAaCTOMII, JIECOB U OTKPBITON BOIHOM
nmoBepxHOCTH. llamHs necrabunmm3mpyeT yCTOWYHBOCTH HAJCHCTEMBI, CEHOKOCHI, IMMAacTOWINA, Jieca u
OTKpBITas ~ BOJHAs  [OBEPXHOCTh  CMOCOOCTBYIOT  crabmnuzanuu.  CuHepreTwka  IJo0oit
arpoJecOMEIUOPAaTUBHOM  CHCTEMBbl  OINPEACNACTCS  HHEPreTUYECKOM  HampsiKEHHOCTBIO — MOJIeH
MEJIHOPATUBHOTO BO3ACHCTBUS (SKOTOHHBIC 30HBI, «BETPOBBIE TEHW», 30HBI MEIMOPATUBHOTO BIIHSHUS,
TeOXUMHUECKHE Oapbepbl U Jp.). ITH 3((PEKTH MOTYT CHHIKATBCS WM MCYE3aTh MPHU JACTpajalliyl Wi
pacrajze CHCTEM arpojecOMEIHOpPAIfH, BBHI3BAHHBIX OIIMOKAMH AHTPOIOTCHHOW JEATENFHOCTH WIN
BapUalMsIMU B3aUMOCBSI3€M Xa0ca U MOPsAJIKA MPU KIMMATHYECKUX CTpECcCcax.

KiioueBble c/10Ba: 3allUTHBIC JICCHBIC HaCaKACHUs, JICCHAA II0JIOCA, arpoJicCoMesropanusa 3€MCEIlb,
CUCTEMA, CHHCPI'€TUKA arpoJicCOMEINOpali, KOPIIOPAaTUBHOC IMOBECICHUC 3JIEMCHTOB

Js nutupoBanus: Msonnn B.M. 2023. Cunepretuka cUCTEM arpojecoMesnopanuu. PerrnoHanbHble
reocuctemsl, 47(1): 62—75. DOI: 10.52575/2712-7443-2023-47-1-62-75

Synergetics of Agroforestry Systems

Vladimir M. Ivonin
Novocherkassk Engineering and Land Reclamation Institute —
branch of the Don State Agrarian University,
111 Pushkinskaya St, Novocherkassk 346428, Russia
E-mail: Ivoninforest@yandex.ru

Abstract. Separate protective forest plots, their simple and complex systems and supersystems represent a
hierarchy of agroforestry systems formed by a combination of biotic, bioinertic and technical elements. The
unity of simple systems is ensured by the energy flowing in from outside and the energy of the corporate
behavior of the elements. The unity of complex systems is based on the energy flows of neighboring
autonomous systems. The supersystem combines complex systems of agroforestry through a natural tree-
like hydrographic network and intersystem "nodes" of forests, meadows, pastures, and other natural
complexes, whose divergent flows of matter, energy, and information overlap subordinate structures. Thus,
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a relatively stable structure of the agroforestry reclamation supersystem of the region is spontaneously
formed, the attractor of which is aimed at the radical improvement of agricultural lands. The stability of
this structure is determined by changes in its composition of the ratio of arable land, hayfields and pastures,
forests and open water surface. Arable land destabilizes the stability of the supersystem; hayfields, pastures,
forests and open water contribute to stabilization. The synergistic effects of any agroforestry system are
determined by the energy intensity of the fields of reclamation impact (ecotone zones, "wind shadows",
zones of reclamation influence, geochemical barriers, etc.). These effects may decrease or disappear with
the degradation or collapse of agroforestry systems caused by anthropogenic errors or variations in the
relationship of chaos and order under climatic stresses.

Key words: protective forest plantations, forest belt, agroforest land reclamation, system, synergy of
agroforestry, corporate behavior of elements

For citation: Ivonin V.M. 2023. Synergetics of Agroforestry Systems. Regional Geosystems,
47(1): 62-75. DOL: 10.52575/2712-7443-2023-47-1-62-75

Beenenune

Cormnacro ®eepaIbHOMy 3aKOHY' arpolecoMeTHOPALHS 3eMelTb — 3TO HCIONb30BAHKE ITO-
TIe3HBIX (QYHKIUI KOMITJIEKCA METHOPATUBHBIX 3AIIUTHBIX JIECHBIX HACAKICHHUH JUIsI KOPEHHOTO
YIIy4LIEHUS 3€Melb CEeIbCKOXO035MCTBEHHOTO HAa3HAYEHUS WJIM 3€Mellb, NPeAHA3HAYEHHbIX IS
OCYILIECTBIECHUS MPON3BOICTBA CEIbCKOXO03AUCTBEHHOM MPOTYKIHH.

CucreMbl (KOMILJIEKChI) METMOPATUBHBIX 3aLIUTHBIX JIECHBIX HACAKJIEHUIN COCTABJISIOT I10-
JIe3alIUTHBIE, CTOKOPETYJIHPYIOIUe, TPUOATOYHbIE U IPYTHE JIECHBIE MOJIO0CHI, CKIOHOBBIE, JOH-
HbI€ Y IOMMEHHBIE JIECHBIE HACAXKIEHUS TUAPOrpapUuecKOl CETH, JIECHbIE KOJIKH, BOJIOPA3/IEib-
HbIE U JIpyrue jieca. Takue HEpaBHOBECHBIE CUCTEMBI YCIOKHSAIOTCS TEXHOJIOTHYECKUMU J0PO-
ramu, 3eMJISHBIMHM BaJlaMH, BajaMH-KaHaBaMH (110 HIDKHEW OMYIIKE CTOKOPETYJIHPYIOIIUX Jiec-
HBIX T0JIOC), PACTIBLUTUTENSMU CTOKA, CKIIOHOBBIMHU HAMAIIHBIMHU WJIH CTYIIEHYATHIMHU Teppacamu,
3eMJISHBIMM IIJIOTHHAMU IPYI0B, JOHHBIMHU 3aMpyiaMu H JIp.

CaMooOpranu3anmo CJI0KHBIX U HEPABHOBECHBIX CUCTEM, COCTOSLINX U3 B3aUMOJIEHCTBYIO-
LIMX MEXIY COOOM AJIEMEHTOB W/WUJIH MOJACUCTEM, UCCIENYET MEXIMCIUIUIMHAPHAS HayKa — CH-
Hepretuka [ Xaken, 2003].

CaMoopraHuzalysi CUCTEMbI — 3TO HENPEPBIBHBIM MPOIIECC, HE 3aMKHYTHIHN B ce0e, HO BKIIIO-
YEHHBINA B 0oJiee CIOXKHYIO CTpYKTYypy. [Ipu 3TOM opranu3oBaHHOe 1en0e Beerna 3hdexkTuBHee
CYMMBI COCTaBJISIFOIIMX €ro KoMnoHeHToB [bornanos, 1989].

IIpu camoopranuzanny CUCTEM MCIIONb3YIOT TAKUE MIOHATHS, KAK HEJIMHEHHOCTh, KOTEPEHT-
HOCTB, OTKpBITOCTH [bapanmes, 1999]. [lon HEMMHEWHHOCTHIO TOHUMAIOT HEYCTOMYMBOCTH, HEOO-
pPaTUMOCTh Pa3BUTHUS CUCTEMBI IIPU €€ BBIXOJE B MHOTOMEPHOE NPOCTPAaHCTBO. KorepeHTHOCTh —
COTJIACOBAaHHOCTh B3aWMOJIEUCTBHUS 3JIEMEHTOB B Ipe/iesiaX BCel CUCTEMBI, T. €. KOOIepalus co-
CTaBJIAIOIIMX IEMEHTOB, BBI3BIBAIOIAsl PE30HAHC HOBOTO KauecTBa. OTKPBITOCTh CUCTEMBI O~
pazyMeBaeT e€ CBOOOHBIN OOMEH C OKPYXKAIOIIeH CpeIoi BENECTBOM, SHEPTHEN 1 MHPpOpMaIuen
BO BPEMEHHU U IIPOCTPAHCTBE.

B cunepretrke nosBiSeTCsS HOBBIM B3I/ HA OOIIEHAayYHbIE KaTETOPUU MOPsAKA U Xaoca,
KOTJla CIIOKOMHBIE MEepro/ibl (YHKIIMOHUPOBAHUS CUCTEMbI CMEHSIOTCSI KpUTHUECKUMH. B Touke
oudypkauu (KpU3UCHas 30Ha MEXAY MOPSIKOM M XaOCOM) BO3MOXHOCTH Pa3BUTHS CHCTEMBI
paszBeTBisitoTCS. [Ipu 3TOM MCX0HAsT YCTOMUMBOCTD HApYIIAETCsl U Xa0C 00ecIeYrBaeT BO3MOXK-
HOCTb CHCTE€ME MOJKIIYUTHCS K HOBOMY aTTPakTopy (MyTH AajbHEHIIEro pa3BUTHS), 3aBUCS-
IIEMY OT JIOKaJIbHBIX (hakTopoB cpenbl [JIucuukuna, ['onoktuonosa, 2015].

'o Menroparuu 3emenb: DenepalibHbI 3akoH (¢ M3MeHeHHsMH Ha 8 nexabps 2020 r.) [DneKTpOHHBIH
pecypc]. URL: http:docs.cntd.ru/document/9015302 (nara oopamenus: 01.07.2022).
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HennHeHOCTh (HEYCTOWYMBOCTD) SIBISETCS] OJHOW M3 OCHOBHBIX XapaKTEPUCTHK JIFOOOTO
pactuTenpHOro cooduiectsa. B xone pa3Butus Takas cucreMa BHIOMpAET ONTHUMAIbHYIO (GOpMY
CaMOOpraHu3allii B BUJE ONPENEIEHHOIO TOPSAIKA AIEMEHTOB U CTPYKTYpbl. KOHKpETHBIE BUIbI
pacTeHUil MOTYT MM HE MOT'YT COBMECTHO OOUTATh C APYTMMM BUIAMHU (pacTE€HUH, KUBOTHBIX,
rpubOB U MUKPOOPTaHU3MOB). DTO MOXKET 00ecleunBaTh OTHOCUTEIILHOE PaBHOBECHE COOOIIe-
CTBa CO CPEIOi, HO 3TO PaBHOBECUE ITOCTOSIHHO HapyIllaeTcs JEATEIbHOCTBIO YeI0BeKa, KIMMa-
TUYECKUMU W3MEHEHHUSMHU, NHBA3UAMH Pa3HbIX BUJOB U T. . Takue COCTOSIHUSI PaBHOBECHOCTH-
HEPaBHOBECHOCTH (TOUKU OM(ypKaLMu) NPeOCTABISIIOT CUCTEME IIYTH ONTHUMAJIBHOIO Pa3BUTHUS
3a CYET U3MEHEHUSI UCXOJJHOU CTPYKTYPHI.

CuHepreTyeckuil MOAX0A XapaKTEPU3YETCsl MIEPEX0A0M OT MPOCTOro K CI0XKHOMY, OT JIU-
HEHHOI0 K HEIMHEWHOMY, OT 3aKpPBITOrO K OTKPBITOMY, OT PaBHOBECHOCTH K HEYCTOMYMBOCTH —
U3Y4YEHUIO TOT0, YTO BJJaJIU OT paBHOBecHsL. [Ipy 3TOM N3MeHeHMs, KOTOpbIE TPOUCXOST B CUCTEME,
HE MCYEe3al0T, a HaKaruBatoTcs. COCTaBIISIOIINE 3JIEMEHTHI IPUXOAST K KOONIEpaTUBHOMY IIOBE/IE-
HUIO, IPUBOIAIIEMY K HOBOMY HOPSAKY, popMupyrolieMy HOBYIO cTpYKTypy [Yakimtsov, 2018].

DJIeMEHTBI CUCTEMBI 3eMJIEIENNS, B3AUMOJICHCTBYS PYT C IPYTOM, 00pa3yIOT MOJIOKHUTEIb-
HbI€ (WM OTpHIATeTIbHbIC) cuHepreTuieckue 3G HeKTs GakTopoB POPMUPOBAHUS YPOKANHOCTH.
Perymupys 3111 3¢ deKTh MOKHO MPEAYNPEIUTh aHTArOHU3M (DaKTOPOB BIUSHUS U ONTHMHU3UPO-
BaTh TEXHOJIOTUHU 3emieaenus [ TapacoB u ap., 2018].

B cenbckox03siicTBEHHOM MPOU3BOCTBE HanO0JIee BOCTPEOOBAHBI TEXHOJIOTHH, 00eCIeun-
BAaIOIIME MaKCUMaJbHbIM cUHepreTudyeckuil 3pdexkT oT NpUpOIHO-OMOIOTHYECKHX PECYpCOB:
3€MJIU, BOJIbl, IOYBEHHOM OMOTHI, TPOYKTUBHOCTU PACTEHUH U KUBOTHBIX, U APYTUX KOMIIOHEH-
TOB arpojanamadToB, IPU COXPaHEHUU OKpYKarolel npupoaHoii cpensl [Degopenko, 2019].

@DakTopoM cTaOUIBHOCTH arpapHbIX MPUPOJHO-AaHTPOINOTEHHBIX JIAHAA(PTOB (IIOJIEBBIX,
Ca/IOBBIX U JIYTOMACTOUIIHBIX) CIIYKAT JIECOXO3SIMCTBEHHbIE YPOUMINAa B BUJE CUCTEM MEINopa-
THUBHBIX JIECHBIX HacaxkieHuil [IBonun, 2017].

Takue cucTeMbl Ha CTBIKE CEITBLCKOTO M JIECHOTO XO3AMCTBA MPECTABIIAIOT TEXHOJIOTHH U
HOJX0/1bl K MHOTO(QYHKIIMOHATIBHOMY YIpaBieHHI0 JaHamadpTaMu. CHHEPTrusi MeXJly CelbCKUM
Y JIECHBIM XO0391CTBAMU MOYKET MEPEUTH OT MPU3HAHUSI KOMIIPOMHUCCOB MEX 1Y HUMH, Yepe3 0011~
HOCTh peaJin3alliy, K MPOCTPaHCTBY COBMeCTHBIX MHHOBauui [ Van Noordwijk et al., 2018].

[TpuMeHeHue arpoiecoMenuopanny B CeIbCKOM X035HCTBE D(HUONHUY IPUBOIUT HE TOJIBKO K
HKOHOMHUYECKOU OTJ]aue, HO U CHHEPru4eckoMy 3P PeKTy (COBMECTHOE NMPOU3BOJCTBO CEIbCKOXO-
3STUCTBEHHON M TTOOOYHOM MPOAYKIIUU JIECOBOJICTBA, TPUHOCSIIEH AOMOJHUTENBHBIN 10X0/). [Tpu
HTOM HOBBIIIAETCS] YCTOWYMBOCTh YIPaBIEHUs 3eMelbHbIMU pecypcamu [Kassie, 2018].

Arponecomenuopanus B Hurepuu crnoco06cTByeT (GOpMUPOBAHUIO SKOJIOTHUECKUX CHCTEM
yIpaBJIeHUs] IPUPOJHBIMU PeCypcami, AUBEPCUDULINPYIOMINUX POU3BOACTBO MPOAYKLUHU C IMO-
Jy4EHUEM COLMAIbHBIX, JKOHOMUYECKUX U IKOJIOTUYECKUX BBITOJ] IJIS1 3€MJIETIONb30BaTeNel npu
MHTETPaIluK JIEPEBbEB B CEIbCKOX03sicTBeHHBIN Nanamadr [Alao, Shuaibu, 2013].

CucTeMBbl arpojecoMeMopaIuiu 00eCTIeunBarOT YOS TUTEIFHYI0 CHHEPTHIO MEXTY CITOC00-
HOCTBIO MEJIKUX (hepM aJanTUPOBATHCS K KIMMATUYECKUM PUCKAM U MOBBIIICHUEM MPOTYKTHB-
HOCTHU (hepMEepPCKUX XO3AUCTB, NUBepcUUKaLIMEN 1 YBEIMUEHUEM JI0X0A0B IIPU OTHOBPEMEHHOM
yIaBIMBAaHUU yriepona u3 arMocgepHoro Bo3ayxa [Lasco et al., 2014].

CamMoopraHuzaiysi 1 caMopa3BUTHE KOHCOJIHINPOBAHHBIX KaT€HHO-0acCEHHOBBIX OMOTreo-
JaHamAadTOB ONpeNeNsieT KIacTepHO-CHHEPreTHIecKoe Biarocoeperaroliee arpapHoe NpupoIo-
M0JIb30BaHKE cTenHOM 30HBI. JlecopurobuonorusupoBaHHble KaTeHHO-O0ACCEHHOBBIE arpo3Ko-
JaHamA@THl SBISAIOTCS BaXXHEHWIIMM 3JIEMEHTOM o0ecredeHus: OMO’KOJIOTMUYECKOW 3allHTHhI,
YCTOMYMBOCTU U 3PPEKTUBHOCTH HCIOIb30BAHUS PECYPCOB (IHEPTETUUECKHUX, MaTEPUATIBHBIX U
UH(POPMALIMOHHBIX), POCTa OHMONMPOAYKTUBHOCTH arposiaHAIIA(TOB U CHUKEHHUS HUX SHTPOIMHU
[[Tanos, 2012].

Taxum o6pa3om, 00001IeHNE JTAaHHBIX O CI0XKHBIX, HETMHEHHBIX, KOTEPEHTHBIX U OTKPBITHIX
CTPYKTYpPax pa3HbIX YpPOBHEW PAaHXKHPOBAHUS MOXKET IPEACTAaBUTh CUCTEMY JIOTMKO-TEOpETHYE-
CKHX B3IVISIOB HA CHHEPIreTUKY PErHOHAIBHBIX CTPYKTYP arpoJIeCOMEINOPALIUN.
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Martepuajibl 1 MeTObI HCCJIEI0BAHUS

HcxomupiMu MaTepualiaMd MOCITYXHIIM JIaHHbIE COOCTBEHHBIX HccienoBaHuil [MBoHUH,
2017; BonuH, 2020; u ap.] u pe3ynbTaThl HAOMIOAEHUHN pa3IndHbIX aBTOpOB [Pynes, Ilyrauéna,
2019; Cyuxkos, 2021; u ap.]. IIpu 3TOM METOI00TUSI UCCIIEIOBAHUI OCHOBBIBAJIACH HA CUCTEMHOM
Y CHHEPIreTHYECKOM IOJX0/1aX, a TAK)KE BU3yalll3alliy HAyYHbIX aHHBIX (puc. 1).

e .
CHHepreTHUeCKHi
TOJAXOT
8 N i’ "\
\ Y,
CucreMHBIH Busyaamszanus
IOIX0 HAYYHBIX JAHHBIX

i ,

MeTtonoaorusa
HCCIeT0BAHHMA

Puc. 1. Merononorus uccieaoBaHuit
Fig. 1. Research methodology

CucTeMHBII NOAXO0/1 UCCIIEAYET pa3IMUHbIE CTPYKTYPbl HA OCHOBAHUH TOTO, YTO SMITUPUYECKHE
3HAHUSI UMEIOT CMBICTT ¥ 3HAYCHHE TOJILKO B CHUCTEME 00O0OIIEHUH, CIIOCOOCTBYIOIIEH CHHTE3Y BCEX
HAKOIUJIEHHBIX 3HaHWUW. [IpH 3TOM MOHSATHE «CUCTEMa» HEPa3pbIBHO CBSI3aHO C MOHITUEM «CTPYK-
Typa», 00pa3oBaHHas COCTABIISIOIIMMU JIEMEHTaMU U UX cBsi3simu [Kupuiosa u nip., 2016].

CuHepreTudeckuil MoAX0/l, JOTOMHSS CUCTEMHBINA, HCCIeayeT MHOTOGAKTOPHOE BO3JIEH-
CTBHUE Ha TEXHOJOTUYECKYIO CUCTEMY, BBI3bIBAIOIIEE €€ CAMOCTPYKTYPUPOBAHHE 3a CUET pa3Iny-
HBIX (PU3UKO-XUMHUYECKHUX dP(HEKTOB, KOTOPHIE U3MEHSIOT MMapaMeTPhl U XapaKTEPUCTUKHU UCCIIe-
JyeMOU CUCTeMBI, e€ dHepreTudeckoe coctosinue [[Ipomoros, 2004].

CunepreTuyeckuid MoaxoJ] NPUMEHSAETCS B TPAHUIIAX CAMOOPTaHU3YIOLIUXCSA CUCTEM WIIU
YCJIOBHH UX BO3HUKHOBEHUS B M3y4aeMOW OTPACIIM HAYKH, BBISIBICHUU CTPYKTYPHBIX 3JIEMEHTOB
3TUX CHCTEM, UX CBsA3el u ap. [Mainbuea, 2009].

Buszyanuzanus HaydHBIX JaHHBIX MpeIonaraeT rpadpudeckoe n300paxeHne 3aBUCUMOCTH
onpenenéHHoNl QYHKIIUU OT HECKOJIBKUX MapaMeTpoB. MeTooI0Tusl BU3yalnu3alud MHOTOMEp-
HBIX JTaHHBIX TIPH PEIICHUH 3aJ1a4y MapaMeTPUUYECKOr0 aHaIu3a TEXHUYECKUX CHCTEM IPEICTaB-
JeHa B HaydyHoM 0030pe [PomanoBa, 2016]. OTi moaxoas! ObLIN HCIOTH30BAaHbl HAMU ISl TOHH-
MaHUs IPOLECCOB CAMOOPTaHU3AIUU CIOXKHBIX arpojecOMENINOPATUBHBIX CUCTEM.

Pe3yabTaThl M NX 00Cy:KIeHUE

Panee namu ObI1a MicciIeTOBaHa UEPAPXUIHOCTD U CIIOKHOCTh MEITMOPATHBHBIX CUCTEM, KO-
TOPYIO XapaKTEPU3YET UX PAHKUPOBAHUE: JIEMEHTHI MEJIMOPALUNA — MPOCThIE MEIHMOPATHUBHBIE
CUCTEMBI — CJIO’KHBIE CUCTEMBI — OOJIbINIasl HajcucTeMa Menropanuii [MIBonun, 2022].
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9T0 PAHXKXUPOBAHUEC 110 OTHOLICHUIO K arpoJICCOMCIIMOPATUBHBIM CUCTCMAM OIIPCACIIACTCA
JaHHbIMH, IPEACTABJICHHBIMHA Ha PUC. 2.

OT1nenbHbIe
Bonpmas
JIECHBIE ITOJIOCHI C0XHBIE
HAJICUCTEMA
WK JpyTUe [IpocTeie cucTemsl arpoeco- AFDOIICCO
DJIEMEHTHI arposeCOMEeTNOPAITHH METTHOPATHUBHEIE p
MEJIHOPALIUU
arpoJseco- CUCTEMBI
peruoHa
MEHOpaIin

Puc. 2. PamxxupoBaHue arpojieCoOMeIMOPaTUBHBIX CUCTEM PErMOHA
Fig. 2. Ranking of agroforestry systems in the region

Ha nepBoM ypoBHE paHXMPOBaHUsI OT/EIbHBIE JIECHBIE MTOJIOCH! MM KYPTHUHBI JIEPEBbEB U KY-
CTapHHUKOB CO3JIAIOT B COJISIPHOM MJIM BETPOBOM TEHSX MOJIS (PallaIbHOTO MEIMOPATHBHOTO BO3/ICH-
CTBUS, KOTOPBIE PacIipOCTPAHSIOTCSA Ha OTPaHHMUYEHHBIE YYaCTKH MECTHBIX arpoJiaH/magros.

Ha BTOopoMm (I1pocThie CUCTEMBI PA3IMYHBIX BUAOB JIECHBIX [10JIOC, KOJKOB U JIPYIHMX Hacax-
JICHUI) YpOBHE paH)XUpoBaHUs 3¢ ekt obecreunBaeTcsi IPUTOKOM BEIECTBA, SHEPTUH U UH(OP-
MAaliH U3BHE U JOIOJIHUTEIbHON (BHYTPEHHEN) CHHEPreTUUECKON SHEPTUH, IIPOSIBIEHHOMN uepe3
KOPIIOPaTUBHOE MOBEJEHUE COCTABIIAIOIINX 3JIEMEHTOB. [Ipy 3TOM arposiiecomMennopaTuBHOE BO3-
JEICTBHE MOKET pacIpOCTPAHATHCS HA arpapHyl0 MECTHOCTh (FPYIIy MECTHBIX arpoJianimad-
TOB) WJTU arpapHbIi paiioH.

Tperuit ypoBeHb paHKUPOBAHUS NPEACTABISIOT CJIOKHBIE CUCTEMbl METMOPATUBHBIX JIeC-
HBIX HACaXJIEHUH B MpeJiesiax BoA0COOPOB OAJI0K MU peK. ITH CIOKHbIE CUCTEMBI OOBEIUHSIOT
M3BECTHOE YHCIIO MOJACUCTEM (ITPOCTHIX aBTOHOMHBIX CHUCTEM I0JIE3AILUTHBIX U/UITH CTOKOPETY-
JMPYIOIIMX JIECHBIX I10JI0C, CKIIOHOBBIX U JJOHHBIX HACAKICHUN U JIp.), KaXkAas U3 KOTOPBIX OTHO-
CUTEJIbHO CaMOCTOsITEIbHA U CIIOCOOHA a/IaliTUPOBATHCS K (paKTOpaM OKpy:Karole (MpupogHoin)
CpeZbl U COCE/ICTBYIOIIUM aBTOHOMHUSAM, oOecredynBas MeXaAy HUMU (QYHKIIMOHAIBHYIO MpeeM-
CTBEHHOCTh. JTO YCUJIMBAET CUHEPreTHUeCKUe 3(PPEKThI CI0KHON CHUCTEMBI, 00OTraIllaeT 3emiie-
NOJIb30BaHKE, YBEJIIMUMBAET MAcIITa0bl arpojecoMenopaly 3eMellb.

Crno’xHble CHCTEMbl MOTYT JOMOJHHUTENBHO BKJIKOYAaTh B CBOM COCTaB MPHUPOAHBIE KOM-
IUIEKCHI (pEernoHaIbHBIE JIeca, YYACTKH JIYTOB U MacTOUI, BOJHbIE OOBEKTHI), MAJIO 3aTPOHYTHIE
XO03SUCTBEHHON AESITENTbHOCTHIO. DTH KOMIUJIEKCHI OPTraHU3YIOT COINIACOBAHHOCTh (DYHKIIMOHHUPO-
BaHUs DJIEMEHTOB U aBTOHOMHBIX MTOJICUCTEM.

KonTtyp Oonbiioil HajacucTeMbl OXBaTbIBA€T TEPPUTOPHUIO PETMOHA, OPraHU3ys JIaHM-
madTHOE MPOCTPAHCTBO JIAaXKe 3a MpeaesaMu 30H BO3ACUCTBUS CIOKHBIX arpojiecCOMenOpaTHUB-
HBIX CHCTEM: JIECHbIE MACCUBBI U MOJIOCHI JIECOB, JIECOCTEITHBIE UJIM CTEIHBIE Jieca, Jyra U mact-
6uma u ap. CKpemiseT 3Tu TepPUTOPUN IPUPOIHAS IPEBOBUIHAS TuAporpadudeckas ceTb Oac-
ceifHa ri1aBHOM peku. OHa 00beUHSAET METHMOpPaTUBHBIE 3aLIUTHbIE JIECHBIE HACAXKICHHS ITEPBUY-
HBIX, MaJIbIX, CPETHUX U KPYMHBIX 0ACCEHHOB ¢ MOMOIIBIO JaHAMAPTHO-TEOXUMHUUECKUX KaTeH
(MUKpoapeH) wiH cucteMm (Me30-, Mera- U MakpoapeH). Takoe oObenuHeHne GopMUPYyeT CIOK-
HYIO CTPYKTYPY PETMOHAIBHOM HAaJCUCTEMBI arpojaeCOMEINOPALINH.

Ota cTpyKTypa o0ecreurBaeT XpaHeHne reHo(OHa, TOCTAaBKU U PEryJISILUI0 COJAEP/KaHUs B
arMocdepe KUCI0poa U yriepoaa, MUTPaLUIo U pacceieHne OHOTHI, (JOPMUPOBAHUE AUBEPTEHTHBIX
IIOTOKOB BEILIECTBA, YHEPIMU U MH(OPMALIUHU, OTHOBPEMEHHO pPeIliasi BO3ZHUKAIOIINE SKOJIOTNYECKHEe
npoOJIEMBI TIPH CENTLCKOX03IUCTBEHHOM Mpou3BoIcTBe [IBoHMH, BockoboitHnkoBa, 2021].
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Ha Bcex ypoBHSIX paH)XHpPOBaHUSI OTHOCUTENILHO YCTOMUHMBBIE HEPABHOBECHBIE arpojiecoMe-
JUOpPATUBHBIE CUCTEMBI (POPMUPYIOTCS HAOOPOM 3JIEMEHTOB PA3JIMYHBIX TPy (puc. 3).

I'pynna snemeHTOB
arpoJieCOMeITNOpaTUBHON

CHUCTCMBI

TexHuueckas

buornueckas

buokocHas

3eMIISIHbIE TIOTUHEI U
JIOHHEBIE 3a1py/Ibl U3
COOPHOTO XKeJIe300eTOHA U

OcTpoBHBIC JTeca
CTCTHBIX JIYTOB, KOJIKH,
JICHTOYHBIE OOPBI, JICCHBIC

JIOHHBIE XBOPOCTSIHBIC,
(hammHHBIC ¥ TAOMOHHEIE

3anpy/sl

KaMHA ¥ 1p. IMOJIOCHI U Ap.
Conpsiratorue Jleca: BonopasenbHbLe, 3amuTHBIE TOKPOBHI HA
COOPYKEHHS, MOAMOPHEIE BOAOOXpaHHBIC, CKJIOHAX M3 MECTHBIX
CTEHKH, OYHBI  JIp. Oaiipaunbie, HIODUIBTPHI, MaTepHaloB
MOWMEHHBIE U JIp.
[Ipocreiiue 3eMisiHbIE
THAPOTEXHIUICCKHC Pacrenuns-mennopanrst u OnemeHter
COOPYKCHH, CHJIEpATHI, SIEMEHTHI KyJIbTYPTEXHU4ECKOH
TGXHOHOFHI;IZ(;)KHC JIOpOTH GuopeMe AT MTOITOTOBKH 3€MEJTb

Puc. 3. I'pynmiupoBKa 3JIEMEHTOB arpoJIeCOMETHOPATUBHBIX CUCTEM
Fig. 3. Grouping of elements of agroforestry systems

K rpyrme TCXHHUYCCKHUX 3JICMCHTOB aFPOHCCOMCJ'II/IopaTI/IBHI)IX CUCTEM MOKXHO OTHECTH 3€EM-
JISTHBIE TUIOTUHBI MPYJIOB, JOHHBIE 3alpybl U3 COOPHOrO JKeIe300€TOHAa W KaMEHHOM KIIAJKH,
OBICTPOTOKH, CTyNEHYaThle Mepenaabl U APyrue CONpsArarollie COOpYKEHHs B BEpILIMHAX OBpa-
roB, OYHBI, IOJIMOPHBIE CTEHKHU U Ap. [[pocTeHIITMME 3eMIISTHBIME COOPYKEHUSMU SBIISFOTCSI BaJIbl
Y BaJIbI-KaHAaBBI JIJIS1 YCHJICHHS CTOKOPETYJIUPYIOIIEH POJIH JIECHBIX MOJI0C, TEPPACHI, PACTTBUIUTEITN
CTOKa U JIp.

K 271011 rpymnmne oTHECEM TEXHOIOTHYECKUE JOPOTH, a TAKKe aHTPOIIOTeHHbIE 00pa30BaHUs
(CBaJIKM U JIp.) C 30HAMHU AETEPMHUHALIMHU TPUPOJHBIX MPOLECCOB CPEIU arpapHbIX YPOUUII U MECT-
HOCTEH.

B rpynmy 6MOTHYECKHX 3]IEMEHTOB OTHOCUM AYOHSIKM M JIUIHSIKU CPEH CTEIMHBIX JIYyTOB,
KOJIKH, JICHTOUHBIE OOpHI, IECHBIE HACAXKICHUS BIIOJb PEK, KAHAIOB U BOAOXPaHUIIHIL, MEIUOPA-
THUBHBIE JIECHBIE TIOJIOCHI ¥ TOCJIECOIIOIOCH], BOJIOpa3IeiIbHbBIE, BOJIOOXPaHHBIE, OaiipayHbIe U TIOM-
MEHHBIE JIeca, HACAXKICHUS-WIO(DUIBTPHI, apEHHBIE U MPUPYCIOBBIC JIeca U JIECHBIE TIOJIOCHI, 3a-
POCIIA BOKPYT CTapHIl U UCTOKOBBIE HACAKICHHSI.

BrimonHsss MHOTOYHCIIEHHBIE TPUPOIOOXpaHHbIe PYHKIINHU, TaKWE HAcCaXJaeHHus obec-
MeYuBalT (PUKCAINIO yTiiepoaa, MPOAYIUPOBAaHUE KUCIOPOAa, META0OJIMYECKYI0 yTHIIN3a-
185010} aHTpOHOI‘eHHBIX 3anH3HI/IT€HeI>'I 158 paBHOBeCHLIC OTHOILICHUS MC)KI[y paCTeHI/IHMI/I U I10o4-
BOH.
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MenuopaTuBHbBIE JIECHBIE IMOJOCH 3aHUMAIOT 0CO00€ MOJIOKEHUE, CIOCOOCTBYS HE
TOJIbKO MOBBIIIEHUIO YPOBHS NEPBUYHON NPOJYKTUBHOCTH, HO M COKpAILEHUIO Jerpajalu-
OHHBIX MPOIECCOB 3a CYET (POPMUPOBAHUS JTECHBIX TEOXUMUUYECKUX OapbepoB U Jiecoarpap-
HBIX ME303KOTOHOB (C KOHTaKTHBIMHU, (PUIBTPALUOHHO-0apbePHBIMH, ONMYIIEUYHBIMU (QYHK-
HUSMU ).

PacTeHus-MenmMopaHThl NpeiHa3HauYeHbl JUIsl TOBBIIEHHUS NMPOIYKTUBHOCTU MAcTOMI, 3a-
KpEIUIEHHS T1€CKOB, BOCCTAHOBJIEHUS APOAMPOBAHHBIX IOYB C IOBBIIIEHHMEM UX IUIOJOPOIUS, a
TaKXe I POU3BOJCTBA KOPMOB U JIEKAPCTBEHHOI'O ChIPbsS HAa BTOPUYHO 3aCOJIEHHBIX I10YBaX.
MenuopaTtuBHbIi 3 (HEKT eCTeCTBEHHBIX JYTOB U IIOCEBOB MHOTOJIETHUX TPAB 3aBHCHUT OT UX CO-
CTaBa U MPOJYKTUBHOCTH MOA3EMHOM M HaJ[3eMHOW OMOMACChl, MOLTHOCTH M MPOQUIBLHOIO pac-
npeeneHust KOPHEBBIX cUCTeM (C puzochepHoil MUKPO(IOpOit), MPOSKTUBHOTO MOKPBITHSL, CIIO-
cOOHOCTH 00OoTaIIeHus OYBbI A30TOM, 00pa30BaHUs ryMyca U JIp.

DUTOMEINOPAHTAMH CIIY>KAT pacTEHUS] KOMOMHUPOBAHHBIX 11apOB (JIOHHUK, paIc, TOpPUunLa,
KOPMOBOE IIPOCO), & TAKXKE CUAEPAThI, 00OralaroIIye MO4YBY OPraHUYECKUM BEILECTBOM U yilyda-
I011E BOJHO-(hU3MUECKHE CBOICTBA.

OpHosleTHHE TpaBbl, JAlOIIME OTaBy (CylaHCKas TpaBa, BUKAa M Jp.) MOCJE CKAaIIMBaHUS
HAJ3€MHOM Macchl, MOBBIIIAIOT BOJAOIPOYHOCTh MOYBEHHBIX arperatoB. OUTOMENINOPATUBHBIM
crioco0amMy BOCCTaHOBJIEHUS TIOYB SIBJISIFOTCSI HE TOJIBKO CEBOOOOPOTHI C MHOTOJIETHUMU TPaBaMH,
HO U 3aJIe)KHAsI CYKLIECCHSI.

B cpaBHeHuu ¢ maniHen 1MouBbl, MO €CTECTBEHHBIMH TPAaBIHUCTBHIMU (OPMALUAMU, OTIIH-
YaKOTCS JIydlleil BOJONPOUYHOCTIO CTPYKTYPBhI, BOJAHO-QU3UUECKUMU U XUMUYECKUMH XapaKTe-
PUCTUKaMU, TOBBIIIEHHONW IPOTUBO3PO3MOHHON YCTOHYHUBOCTBIO.

[ToapasaenenussmMu 6uopemMearanuu (OYMCTKA UM BOCCTAHOBIEHUE ITOYB U BOJ C IO-
MOUIBIO KUBBIX OPraHU3MOB) SIBJISIOTCA PU30PUIBTPALNHU, PUTOAKKYMYJIAIUU, PUTOpEMeE-
nuanuu. PuzoduibTpanuu — 3T0 yAaleHHe ¢ MOMOIIbI0 KOPHEBBIX CUCTEM PACTEHUH TAKE-
JBIX METAJIJIOB U PAIUOHYKIUAOB U3 CTOKOB, TOBEPXHOCTHBIX UJIM IPYHTOBBIX BOA. PUTOAK-
KYMYJISIIUA — 3TO CIIOCOOHOCTh PAaCTEHUH-THIEPAKKyMYJIATOPOB TAKEIBIX METANJIOB U pa-
JUOHYKJIMAOB U3BJIEKAaTh UX U3 MOYBHI M HaKallJIMBaTh B CBOEH Ha3eMHOU ¢uTOoMacce, 4To
CO3/a€T yCIOBUs YJAJCHUS 3arpsi3HUTENEH M3 OKpyXkawmouied cpenbl. PuropeMenunanuum —
TEXHOJIOTUU OYMCTKH CTOYHBIX BOJI C TOMOUIBIO PACTEHU -MaKpO(UTOB (IOITYNOTPYKEHHBIX
— pOro3bl U TPOCTHUKH, IUIABAIOLIUX — PSICKH, NOTPYKEHHBIX B BOAY — PAECT) UJIM BBICHIMX
pactenuii. st puropemeauanuu MCMob3yIOT OUoNpyasl (a3poOHbIE, KOHTAKTHBIE U AP.),
rUApPOOOTAaHNYECKHUE IIOIMAJKH (IPUPOJHBIE U CO3/IaHHbIE), OMOIIIATO, MOJ OPOIIECHUS U
¢unbTpauu Kak MecTa €CTECTBEHHBIX MPOILECCOB CAMOOYHUIIEHUS BOABl HACEISIOMMMHU UX
OpTaHU3MaMH.

B rpymnny 61M0KOCHBIX 31eMEHTOB 00bEIMHEHBI JOHHBIE XBOPOCTSIHBIE, (DalllMHHBIE UITU
raOMOHHBIE 3aIPYAbl, HAHOCHI MEX1Y KOTOPBIMH SBJISIFOTCS MECTaMH OOMTaHHS €CTECTBEHHBIX
OMOIIEH030B, COOPYKEHHUS U3 IPUPOAHOTO KaMHS, BETBEH U MOYBOTPYHTA, a TAKKE 3aIUTHBIE
MOKPOBBI HAa CKJIOHAX W OTKOCAX M3 JIEPEBAHHBIX PEIIETOK (3alOJHEHHBIX MOYBOTPYHTOM U
MPUPOJIHBIM KaMHEM) WJIM T€OTEKCTHIISI U3 COJIOMBI, CTeOJIe KyKypy3bl U APYTMX MECTHBIX
MaTepuanoB. B 3Ty rpynny BKIIOUYEHBI 2JIEMEHTHI KYJIbTYPTEXHUUECKOM MOJATOTOBKH 3EMENb K
CEJIbCKOXO03SIICTBEHHOMY HCIIOJIb30BAHHUIO: PACUMCTKA 3€Mellb, BbIpABHUBAHUE MMOBEPXHOCTHU
(B TOM 4HCII€ BBINOJAXUBAHUS OBPAroB C IMOCJIEAYIOUIUM 00JieCeHHEM), BHECEHUE B MOYBY
KOMIIOCTOB, 3€JIEHOr0 yJI00peHHs, COJIOMBbI, MUKPOOHBIX IMpENapaToB U MECTHBIX OpraHuye-
CKUX yaoOpeHui, ¢hochopuroBanue, rurncoBaHue U ap. EnnHeHHe 3JeMEHTOB pa3IuYHBIX
rpyni (cM. puc. 3) B OJHON arpoJieCOMeITNOPAaTUBHON CHCTEME 00eCTIeYnBaeT €€ CHHEPTETUKY

(puc. 4).
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Puc.4. Cuneprerrka arpojaecoMennopaTUBHON CUCTEMBI
Fig. 4. Synergetics of the agroforestry system

OCHOBHBIM OMOTHYECKHM JIEMEHTOM arpoJIeCOMENINOPATUBHON CUCTEMBI SIBJIIETCS MEJINO-
paTHBHOE 3aIUTHOE JECHOE HacaxIeHHe. B onpenenéHHbIX YCIOBUAX cpebl IPU CBOEM pa3BU-
THUU CTPYKTYpa MEJIHMOPATUBHOIO JIECHOIO HACaXXJE€HUS, HAXOJCh B HEYCTOMUYMBOM COCTOSIHUU,
BbIOMpPaET CBOIO (hOpMy caMOOpraHU3alMK B 3aBUCUMOCTH OT YCIOBUH Cpejbl, KOJHMUYECTBA U CO-
CTaBa JPEBECHBIX MOPOJ, HAIMYMS PA3IUYHbIX [IEHOTUYECKUX TPYII AEPEBbEB, OTINYAIOIINXCS
10 TMaMETPY U BBICOTE CTBOJIA.

CunTaroT, 4TO 4eM sipue BbIpaKEHbI TAKHE BPEMEHHbBIE TIOKa3aTeNl, TEM B 0oJiee paBHOBEC-
HOM COCTOSIHUM HaXOJUTCS CHCTEMa JIPEBOCTOSI 1 MO>KHO TOBOPUTH O O0Jiee BBICOKON €€ opraHu-
30BaHHOCTH U 3()(PEKTUBHOCTH 3a CUET BHIIOJHEHUS KaXKJ0W IPyNION NepeBbeB CBOEH (DyHKIINN
[Bacunenxo, 2008].

CrniocobHOCTH POCTa, pa3BUTHSL, CAMOIIOJIEPKAHUS U CAMOYTIPABJIEHUS METMOPATUBHBIX 3a-
IIUTHBIX JIECHBIX HacakJI€HUM Jie)KaT B OCHOBE MX caMoopraHusauuu. B mponecce amanranuu
JPEBECHBIX BUJIOB K OKPY’KAIOILIEN Cpeie MPOUCXOAUT CHUKEHUE WU TIOBBIIIEHNE TOAO0BBIX MTPU-
POCTOB IO BBICOTE M AMAMETPY, YIUNIOTHEHUE UM U3PEKUBAHKE JIECHBIX HACaKJEHUH, OTIaj OT-
JIeTTbHBIX JIEPEBbEB UJIM ONPEEeNEHHBIX MOPOJ (BUI0B), N30MPATEIbHOCTh MEINOPATUBHOTO BO3-
JEMCTBHS HA MOYBBI M arpOLEHO3BI.

BakHpIMM TOKa3aTeNs MU OTHOCHUTEIBHO PABHOBECHOI'O COCTOSIHHS 3AIMTHBIX JIECHBIX
HACa)kJIEHUH SBJISIOTCS BO3MOKHOCTH CaMOYIIpaBJieHUsl (BIUSHUE APYT Ha JIpyra riaBHBIX, CO-
MYTCTBYIOUIMX IMOPOJl U KYCTapHUKOB, (hOPMUPOBAHUE JIECHOM MOACTUIIKH, BOCIPOU3BOJICTBO
JPEBECUHBI, AT0Jl, TPUOOB, JIOI0B U JIEKAPCTBEHHOTO CHIPHS U JAp.). DTH BOZMOKHOCTH YCUIINBa-
JOTCSl YIPABJICHUEM HACaXJICHUAMHU M3BHE (MOJ00p MOPOJHOTO COCTaBa, JOMOJHEHHE JIECHBIX
KYJIbTYp, CAHUTApHbIE U BOCCTAHOBUTEIbHBIE PYOKH U JIp.).

OTKpBITOCTH arpojecoMeTHOPaTUBHON CHCTEMBI XapaKTepHU3yeT €€ MOCTOSTHHBIN 0OMEH Be-
IIECTBOM, PHEprueil u uHpopmaueil ¢ okpyxarwoieid (IpUpoaHOIl) cpesoit ¢ BOZMOXKHOCTIMU
00pa3oBaHMs HOBBIX CTPYKTYP M CIOXKHBIX cucTeM (HajacucteM). HepaBHOBECHOCTh CHCTEMBI —
3TO €€ UyBCTBUTEIBHOCTh AK€ K HE3HAYNTENIbHBIM BO3MYIICHHUSIM OKPY’Kalollel cpeibl, IPUBO-
J111as K TOSBJICHUIO WM MCUYE3HOBEHUIO TOJIEH MEIMOPAaTUBHOIO BO3ACHCTBHS JIECHBIX HACaXk-
neHuii. HenmmHEHHOCTh CHCTEMBI XapaKTepHU3yeT €€ HEyCTONYMBOCTh, HEOOPATUMOCTh Pa3BUTHS
3a CYET OKpYXKAIoUIEeH (IPUPOAHOI) CPENBI.
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ITon koornepanreil HIOHUMAKOT YIHEPTUIO COBMECTHOIO JIEUCTBHUS 3JIEMEHTOB arpoJIECOMEIH-
OpPAaTUBHOM CUCTEMBI, BBI3BIBAIOILIYI0 PE30HAHC HOBOIO KadecTBa. COBMECTHOE JEHCTBUE MOMKET
MPOSIBIATHCS KaK CPEId OJHOM TPYMIBbI 3JIEMEHTOB (COCEIHUE JICCHBIE MOJIOCHI), TaAK U MEXY
3JIEeMEHTaMU Pa3HBIX TPYII (TEXHUYECKHUX, OMOIOTUYECKUX, OMOKOCHBIX).

Haubouiee sipkuM nposiBieHHEM KOOTIEPALIUK JIEMEHTOB OJIHOM IPYIIIIBI SIBJISIFOTCS TIOJIS Me-
JUOPATUBHOTO BO3/ICHCTBUS, BOSHUKAIOIIUE MPU PEAKIIMH JIECHBIX COOOLIECTB HA MOCTOSHHO Me-
Hstoruecs (aKTOPhI OKpYKaromel cpeibl (OMOME30KIMMAT, BETPOBHIE TIOTOKH, CHETOpacIpe/ie-
JIeHHe, MI010poare ouB u Ap.). [Ipu onpeaenéHupix hakTopax NpUPOIHON Cpelibl MO MEIno-
PaTUBHOIO BO3JICUCTBUS COCETHUX JIECHBIX HACAKICHUN PACIIMPSIOTCS, TOJHOCTHIO MEPEKPhIBas
MEXIO0JIOCHBIe YuacTKH. Eciu Takoe nmepekphiTie OCYIIeCTBISETCS B OTBETCTBEHHBIE (pa3bl Bere-
TaI[UU arporeHo3a, To GOpMUPYETCS ero pe30HAHCHAS MPOTYKTUBHOCTD.

Koomnepaius 311eMeHTOB pa3HbIX TPy HIPOSBIISAETCS, HAPUMEDP, IPU COYETAHUU TEXHOJIO-
TUYECKHX JOPOT C JICCOXO3IMCTBEHHBIMH YPOUHINAMHU, KOTOPOE CITIOCOOCTBYET OCIA0JICHHIO CKO-
pocCTeil BEeTpa, CHEr03aluTe U YKPEIUIEHUIO JTOPOKHOTO IMOJIOTHA, MPEIYIPEXKICHUIO BEIHOCA HA
HEro MPOJYKTOB BOAHOM M BETPOBOM 3PO3UU, TPUKPBHITUIO MPUIIETAIOIIUX arpolleHO30B OT MbUIA U
TPAHCIIOPTHBIX BBIOPOCOB. Ha CKIIOHOBBIX 3eMJISIX YCHIIEHHE JIECHBIX MOJIOC BajJaMH, BaJlaMU-Ka-
HaBaMH, IICJICBAHUEM MEXIYPSIIUN | IPYTUMH CIIOCOOAMH TIOBBIIIIAET CTOKOPETYTHPYIOITUE CIO-
COOHOCTH TaKOTO COYETAHHUS.

DddexT noBeiIeHUs PpabOTOCIIOCOOHOCTH, TIPU CHIKEHUH 3aTPaT Ha CTPOUTEIHCTBO TPYH-
TOBBIX TUIOTUH (METUOPATUBHOTO HIIM PEKPEALMOHHOTO Ha3HAYEHUS ), BHI3BIBAET OMOJIOTHYECKOE
WM OMOKOCHOE KPEIUICHHE (XBOPOCTSHBIC HACTUIIBI B COUETAHUH C HACAXKICHUSIMU UBBI U TOTIOJIS )
BEPXOBBIX OTKOCOB B3aMEH TEXHHYECKOI'0 KperuieHHus (COOpHBIE kKelle300€TOHHBIE MOKPBITUS U
1p.). Ha HU30BBIX OTKOCAX TPYHTOBBIX IJIOTUH OOBIYHO YKJIAJBIBAIOT JEPHUHY C €€ KpeIIeHuEM
JIEPEBSHHBIMU CITUIIAMH.

Cuneprernyeckuii 3(h(HeKT mposBIIsETCS MPU KOOMEPALUU Pa3HBIX TPYIII 2JIEMEHTOB: 0011e-
CEHHE OBPAaroB W OAJIOK B COYETAHUU C YCTPONCTBOM COMPSTAIOIIMX W JOHHBIX COOPYXEHUH, a
Tak)Ke CKJIOHOBBIMH Teppacamu. HacaxaeHus-unopuiabTpsl MO TalbBeraM OOBIYHO YEPEIyIOT C
3Ty KEHHBIMHU TEPPUTOPHUSMHU UITU/Y XBOPOCTSIHBIMH, (DallTUHHBIMU, KAMEHHBIMU 3anpyaamu. Ko-
TEPEHTHOCTBIO MOKHO CUHUTATh CAMOCOIJIACOBAHHOCTD MPOLECCOB B CI0KHBIX CUCTEMAX arposie-
COMEJIMOpAIUH TIPU HEeCTAOMIbHON BHENIHEH cpefie. COoriacoBaHHOCTh MEXK/TYy TIPOCTHIMHU CUCTE-
MaMU B CIIO’KHOM CHCTEME B OCHOBHOM OIPEAETSIOT BOJOPA3AeIbHBIC, IICHHBIE (CTEMHBIE U JIECO-
CTEIHBIE) Jieca, JEHTOYHbIE OOpHI, JIEHTHI TOCYAAPCTBEHHBIX JIECOMOJIOC U APYTHE BOJOPA3IEIb-
HbIE HACAXICHUS, CIyKAIllMe HAYaJIbHBIM CTPYKTYPHBIM 3B€HOM TEPPUTOPHAIBHOTO arposiecoMe-
JUOPATUBHOTO KapKaca. DTH HACAKIACHUS SBIISIOTCS MECTAMH YHUKAIHHOTO OMOpa3HOOOpa3us 1
reHooHAa OMOTHI, HICTOYHUKAMH aTMOC(EPHOTO KUCIOPOJa M XPaHWIHUIIAMU YTiepojaa, KaHa-
Jamu paccesienusi ouoTel u 1p. [MIBonnn, Bockoboiinukosa, 2021].

CornacoBaHHOCTH OOJBIION HAJICUCTEMBI arpoJeCOMENHOPANUA CIOCOOCTBYIOT «Y3JIbI»
JIECHBIX MACCUBOB, JIYTOB, TACTOUII U APYTUX MPUPOTHBIX KOMIUIEKCOB, HAXOSIINECS MKy aB-
TOHOMHBIMH CTPYKTYPAMH U CBS3bIBAIOIIMMHU UX JUBEPTE€HTHBIMU MIOTOKAMHU BEIIECTBA, SHEPTUU
1 nHGOPMAIINH, KOTOPHIE BPEMs OT BPEMEHH MEPEKPHIBAIOT CBOMM BO3/IEHCTBUEM COCTABJISIONINE
CTpYKTYypHhl. Takue BpeMeHHbIE MEPEKPBITUS 00bETUHSIOT IPOCTOE B CII0KHOE, BHI3BIBAIOT O0OMEH-
HBbIE XaO0TUYECKHE TPOIIECCHI, UTPAIOIINE KOHCTPYKTHBHYIO POJIb B BHIOOpE MyTeH MOCTPOCHHS
HBOJIIOIIMOHHOTO II€TIOT0, KOT/Ia METMOpaTUBHAS 00CTAaHOBKA OXBATHIBAET BCIO IJIOMIAAb arpolie-
HO30B. [Ipy 3TOM pa3BuBarOIMasICs CTPYKTypa HAJCUCTEMBI MOXKET MOTA1aTh B COCTOSTHUE Oudyp-
Kallld, KOTJla MEIUOPATHBHAs 00CTAaHOBKA MCYE3aeT MPHU OMPEIEIEHHBIX COYETaHUAX (PaKTOPOB
OKPY’KaIOIIEeH CPEelbl, a CaMOOpPTaHU3aIusl IPEBECHBIX HACAKACHUHN (OMOTHYECKHX DJIEMEHTOB)
ocnabeBaer.

Cocrosanue Oudypkannu 1a€T BO3MOKHOCTh HECKOJIBKHX MPOOJIKEHUH pa3BUTHS CII0KHON
CTPYKTYPBI, OJHO U3 KOTOPBIX MOKET OCYILIECTBIIATH BHIXO/ HA BBICIIMI YPOBEHb Pa3BUTHUSI arpo-
JIECOMENMOPATUBHON HaJCUCTEMBI. [IMK TaKOro BOCXO0K/IEHUSI XapaKTepeH He TOJIbKO OJaromnpu-
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ATHOW METMOPATUBHOM 0OCTaHOBKOM JJISl arpOLIEHO30B, HO U 3¢HUTOM CaMOOPTaHU3aLUH JIPEBEC-
HBIX HacaxJeHUH. OObeAUHAACH B CI0XKHYIO CTPYKTYPY, COCTaBIISIOIIUE CUCTEMBI, IOACUCTEMbI
U DJIEMEHTHI HE IPOCTO CYMMHUPYIOTCS, @ ONpeeIEHHBIM 00pa3oM TPaHC(HOPMHUPYIOT HCXOTHYIO
CTPYKTYpPY. DTO IPUBOJUT K YEPEIOBAHUIO IIEPUOIOB IBOJIIOLUU U HHBOIIOLUH, YBEINYCHUIO HH-
TCHCHUBHOCTHU U 3aTyXaHUA MPOUCCCOB CaMOOpTraHru3allni, JC3UHTCIpallUi UKW YaCTUIHOMY pac-
nagy CTPYKTYp, 4TO IOATBEPKAACT U3BECTHBINA IPUHLUI ITOBEACHUS HEJIMHEHHBIX cucreM. [Ipu
9TOM €CJIM NPOCTHIC CUCTEMBI ITPCUMYIICCTBCHHO YIPABJIAOTCA U3BHC, TO HAACUCTEMA B OCHOB-
HOM CaMOOPI'aHU3YETCSl.

Perynsaropamu camMOOpraHu3aliyd HaJCUCTEMBI arpojeCOMEIMOPAluU B 3eMIIEACIIbUe-
CKUX PErMOHax CIyXHUT COOTHOILIEHHE NalllHK, CCHOKOCOB U NAaCTOMILL, JIECOB U OTKPBITONH BOJHOM
noBepxHoctH (puc. 5). Ha ato B cBoE Bpems ykasbiBasl B.B. Jlokyuaes [lokyuaes, 1892].

Camoopra-
OTKpBITasB HU3aLU CeHOKOCHI

oJHas HAJICUCTEMBI u
TIOBEPXHOCTh arpoJseco- mactouIa
METTHOPAITHH

Puc. 5. Perynstopsl caMoopraHn3aluy HaICKCTEMBI arpojIeCOMENINOPALIIH
Fig. 5. Regulators of self-organization of the supersystem of agroforestry

[MamHs necTabUIM3upyeT caMOOPTaHU3ANNI0 MEITHOPATUBHON HAJICHCTEMBI, 3 CEHOKOCHI,
nacTouIna u jgeca — cTabmIn3upyroT. OTKpbITas BOAHAs TOBEPXHOCTh BIUSAET HA CAMOOPraHHU3a-
IIUI0 HAJICUCTEMBI 332 CUYET BHYTPEHHETO BJIAro00OpOTa arposiaHAmagTOB, TOBBIIIEHHS OTHOCH-
TEJNBHOM BJIQYKHOCTH BO3JyXa C M3MEHEHUSMH JPYTHX XapaKTepUCTUK MHUKpPOKJIMMaTa M JIMHa-
MUKH 3a1aCOB TPYHTOBBIX BOJI.

CrenoBarenbHO, BO3SMOXKHOCTH CaMOOPTaHU3aIMK OOJIBIION HA/ICUCTEMBI B €€ TEKTOJIOTH-
YeCKHe TPaHHIIBI PEATU3YIOTCSI B OCHOBHOM 32 CUYET CTAOMIM3UPYIONMUX MTPUPOTHBIX UITH ITPHPO-
JONOJTIOOHBIX CTPYKTYP, KOTOpbIe (hOPMHUPYIOT 3KOTOHBI (C KOHTAaKTHBIMHU, (PHIIBTPAIHOHHO-0aph-
€pHBIMH U OIYIIEYHBIMU (DYHKIHUSAMH ), 00bEAUHAIONINE ONOTUYECKHE, TEXHUUECKUE HITH OHOKOC-
HBIE JIEMEHTBI, IPOCTHIE WM CJIOXKHBIE CUCTEMbI STHX 3JIEMEHTOB.

BHyTpeHHEMY €IMHEHUIO HAJCHCTEMBI CIIOCOOCTBYIOT JIAHANIA(DTHO-TEOXUMHUIECKHE MHUK-
poapeHbl, Me30-, MeTra- ¥ MaKpOapeHbl Ha BCEX YPOBHSAX PAaHKUPOBAHUS arpojecOMETHOPATHB-
HBIX CHCTEM (CM. puC. 2), 4TO o0ecreyrBaeT Ha HeOnpeAeIEHHOE BpeMsl OTHOCUTENIBHO YCTOWYH-
BOE€ COCTOSIHHE HaJICUCTEMBI B TPAHUIIAX BOAOCOOPOB OATOK MITH/U PEUHBIX 0ACCEHHOB.

3TO0 CHUXKaeT HeOOXOJUMOCTh aHTPOIIOT€HHON OpraHU3aluy Ha YPOBHE MMPOCTHIX ABTOHOM-
HBIX CUCTEM M aKTMBHM3HMPYET MHHULMALMIO MPUPOJHBIX TEHIEHIMH caMOOpraHu3aluy 00IbIIoN
arpoJIeCOMeINOpPaTUBHON HaacucTeMbl. OTHOCHUTENbHAS YCTOMYUBOCTh TaKOM HAJCUCTEMBI B OC-
HOBHOM IOJIEP>)KUBAETCSI BHYTPEHHUMH B3aUMOCBA3SIMH, CHUXKas €€ 3aBUCUMOCTb OT BapbHpOBa-
HUS (PAKTOPOB OKPYXKArOIeH cpe1oil.
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[IponomKUTEIHLHOCTE BPEMEHH OTHOCUTEIBHO YCTOMYHUBOTO COCTOSTHHS HAJICUCTEMBI
arpoJIeCOMENMOpaIuy ONpeaesieTcs nmpoueccaMu €€ Jerpajaluy Wik pacrajia, BbI3BaH-
HBIMH CBOWCTBAaMH COCTAaBJISIONIUX DJIEMEHTOB M aBTOHOMHBIX CHCTEM, OIIMOKaAMH aHTPO-
MOTEHHOT'O YIIPaBJICHUS HJIM BapUalMsIMH B3aMOCBSI3eil Xaoca U MOpsIKa MPU KIKMaTHYe-
CKHUX CcTpeccax.

B nenom Gombinast HagcucTema (1o CpaBHEHUIO € MMPOCTON MITH CIIOKHOW CHCTEMaMu ) Oosiee
uH(OpPMATHBHA U MEHEE OT3hIBUMBA HAa KaTaCTPOPUUECKHE MPOSBICHUS (HAKTOPOB MPUPOITHON
cpenpl. JlocTrKeHHE MTOCTAaBICHHBIX HIeJIel OnpeeseTcs TMHAMHKON (PU3HKO-XUMUYECKUX d(-
(GEKTOB, KOTOPBIC U3MEHSIIOT YHEPTETHUECKOE COCTOSIHIE HAICUCTEMBI 110 OTJCIBHBIM IEPHOAAM
(YHKIIMOHUPOBAHUST WM MPeoOpa3oBaHus €€ CIOXKHON CTPYKTYpHI Yepe3 TOYKH Oudypkanuu.
O} deKTrI, HIMEHSIONTNE YHEPTETHUECKOE COCTOSHUE, BOSHUKAIOT MPH MOJOKUTEIHBHOM (CHHEP-
TU3M) WU OTPHIIATEIILHOM (QaHTarOHWU3M) TIPOSIBJICHUH BIIMSHUS JPYT HA JAPYyra U OKPYKaIOIIYIO
Cpeay COCTABJISIONINX AJIEMEHTOB (OMOTHYECKHUX, OMOKOCHBIX U TEXHHYECKHX ) B paMKax IIeJI0T0.
[Tpu 3TOM MPOUCXOAUT OHOIOTHU3AINS TEXHUICCKUX WM YCHIICHHE pab0TOCIIOCOOHOCTH OMOTH-
YECKUX U OMOKOCHBIX DJIEMEHTOB.

CuHepreTnyeckoe BO3JICHCTBUE HA arpocpely MPOSIBISIETCA Yepe3 MOJisi METHOPATUBHOTO
BO3JICHCTBUS (KOMIIO3UIIMH OMOTUYECKIX, OMOKOCHBIX M TEXHUYCCKUX IJIEMEHTOB) arpojiecome-
JMOPATUBHOW CHCTEMbI, KOTOPBIC BO3ICHCTBYIOT HA TUIOIOPOJIUE ITOYB U OMOME30KIMMAT, CHETO-
3a/iepKaHne, MECTHBIN CTOK, 3PO3WOHHBIE MPOIECCHI, MTPOIYKTHBHOCTh arpoICHO30B U CKOTA,
Ouosiornyeckoe pasHooOpasue, Mblie- U Ta30MOTIIONICHHE, CAHUTAPHOE COCTOSIHUE BOJIHBIX 00b-
€KTOB U HX ITOJIHOBOJIHOCTb, CIIOCOOCTBYIOT BOSHUKHOBEHHUIO YKOTOHHBIX 30H, «BETPOBBIX TCHEW,
30H MEJIMOPATUBHOTO BIUSHUS M TEOXUMUYECKUX OapbepoB.

3akaoueHue

PamxupoBaHue arpoiaecoMenTnOpaTUBHBIX CUCTEM CEIbCKOXO03SHCTBEHHOTO PETHOHA BKITIO-
YaeT: OTAeTbHbIE METHOPATUBHBIC JIECHbIE HACAXKICHHS, POCTHIE U CIIOKHBIE (ABTOHOMHBIE) CH-
CTEMbI MEJIMOPATUBHBIX JIECHBIX HACAXKJIEHUM, OOJIBIIYI0 HAJCUCTEMY arposiecoMenuopanun. B
COCTaB ATHX CHUCTEM, KpOME OMOTHYECKUX, MOTYT BKIIFOUATHCS OMOKOCHBIE M TEXHUUYECKUE dIie-
MeHTbl. COBMECTHOE MPUMEHEHHE ATUX JIEMEHTOB 00€CIIEYNBAET MOBBIIIEHUE BOZMOXXHOCTEH 3a-
IIUTHOTO U pecypcocOeperaroniero 3emieieius 1 odoraiaer 3eMJIenoIb30BaHIe B PE3yNIbTaTe
OXBaTa TEKTOJOTUYECKUMH TPAHUIIAMH arpoJIeCOMETUOPATUBHOM CUCTEMBI COCETHUX TEPPHUTO-
pHii, HCTIBITHIBAIONINX METMOPATUBHOE BIHUSHUE WM BO3JACUCTBYIOMINX OMPEAeNEHHBIM 00pa3oM
Ha [EHTPAIBHYIO CTPYKTYPY.

B rpynny OuoTHueckux 31eMEHTOB BKJIIOYEHBI PA3IMYHBIC Jieca, KOJKU U JIECHBIE TOJIOCHI,
COOOIIIECTBA PACTCHUI-MEIIMOPAHTOB, €CTECTBEHHBIC JIyra M MOCEBHl MHOTOJIETHUX TpaB, pacTe-
HUSI KOMOMHHUPOBAHHBIX MTAPOB U CUAEPAThI, Opa3AeIeHUs OMOpeMeTualIHH.

K rpyrimne O6MOKOCHBIX 3JIEMEHTOB OTHOCAT JIOHHBIE XBOPOCTSHBIC, (DallTMHHBIC HIJIM TA0OMOH-
HBIE 3aMpy/bl, COOPY>KEHUS U3 MPUPOJHOTO KaMHs, BETBEM U MOYBOTPYHTA, 3aIUTHBIE TOKPOBbI
Ha CKJIOHAaX M OTKOCAaX, a TAK)KE — PACUUCTKY 3€MeJIb, BRIPABHUBAHHE TTOBEPXHOCTEH (B TOM YHCIIS
BBITIOJIA)KUBAHUS OBPAroB), BHECEHUE B IOYBY KOMITOCTOB, 3€JIEHOTO YAOOPEHHUS, COJIOMBI U MECT-
HBIX OPraHUYECKUX ya00peHuit, pocopuroBaHue, TMIICOBAHUE U JP.

B rpynny TeXHMUECKHUX 3JIEMEHTOB BXOAST BaJIbl M BaJIbI-KaHABBI /1JIs1 YCUJIEHUSI CTOKOPETY-
JUPYIOIIEH POJIN JIECHBIX TI0JIOC, TEPPACHI, PACTIBUTUTENH CTOKA U JPYTHE MPOCTEHIIINE 3eMIISTHBIE
COOPYKEHHSI, a TAaKXKe — TUIOTUHBI OATOYHBIX MPYAOB, JOHHBIE 3alPyIbl U3 COOPHOTO Kene300e-
TOHA ¥ KAMEHHOM KJIAJKU, OBICTPOTOKH, CTYIIEHYAThIC TIepEenabl U IPYTHE COMPATAIONINE COOPY-
JKEHUS Ha OBparax, OyHbI, MOATIOPHBIE CTEHKH U Ap. B 3Ty rpynmy o0beAMHSIOTCS TaKKE TEXHO-
JIOTUYECKHE JOPOTH ¥ aHTPOTIOTEHHBIE 0OBEKTHI C 30HAMH JETEPMHUHAITUH MPUPOTHBIX TTPOIIECCOB
BOJIM3U WM CPEIU arpapHbIX YPOUUII U MECTHOCTEH.

72



P PervoHarnbHble reocuctemsl. 2023. T. 47, Ne 1 (62-75)
Regional geosystems. 2023. Vol. 47, No. 1 (62-75)

EI[I/IHCTBO MIPOCTBIX arpoOJICCOMCIIMOPATUBHBIX CUCTEM oOecrieynuBaeT IIPpUTOK BCIICCTBA U
SHEPI'UU U3BHE U JIOTIOIHUTENIbHAS (BHYTPEHHSS) CHHEPTreTHUECKasi SHEPTUsl KOPIOPATUBHOTO 110~
BCACHUS COCTaBJIAIOIIUX 3JJICMCHTOB. EI[I/IHCTBO CJIOXHBIX arpojJeCoOMCIIMOPATUBHBIX CHCTEM
(oObeaMHEHUE U3BECTHOIO YMCJA MPOCTHIX ABTOHOMHBIX CHUCTEM) MOAJEPKHUBAETCS CUHEPreTH-
KOI COCEICTBYIOIIMX aBTOHOMUH ¢ oOecrieueHreM UX (yHKIIMOHAIBHON MPEeMCTBEHHOCTH.

OObennHsAeT IPOCTHIE U CI0KHBIE CUCTEMBI B OOJIBIIYIO HAICUCTEMY arpoIeCoOMEIMOPaALUU
MIPUPO/IHAS IPEBOBHUIHAS TUAPOTpadudecKas CETh MEPBUYHBIX (AJIEMEHTAPHBIX ), MAJIBIX, CPEITHIX
U KPYIHBIX 0ACCEHHOB CO CBOMMM arpoJieCOMEIMOPATUBHBIMU CUCTEMaMH PAa3HOIO YPOBHS paH-
xupoBaHusi. CHHEPreTUKe 3TOr0 LENO0r0 CIOCOOCTBYIOT «y3JIbD) JIECHBIX MAaCCUBOB, JIYTOB, 11aCT-
OULI U JPYTrUX MNPUPOAHBIX KOMIUIEKCOB, CBSI3bIBAIOIIUX BHYTPEHHHE aBTOHOMHBIE arpoJiecoMe-
JTUOPATUBHBIC CTPYKTYPHI JUBEPreHTHHIMU MOTOKAMHU BELIECTBa, dSHepruu u uHpopmamnmu. Beé
3TO MPUBOJIUT K CAMOIIPOM3BOJILHOMY BOZHUKHOBEHHMIO OTHOCUTEIBHO YCTONUNBOM, HO HEpaBHO-
BECHOM CTPYKTYpPBI arpojaecoMeINOpaTUBHON HAJICUCTEMBI, aTTPAKTOP KOTOPOM HallpaBJIeH Ha KO-
PEHHOE YJIyUIIeHUE CEIbCKOXO03SIMCTBEHHBIX 3€Meb PETHOHA.

VYnpaBieHne MpocTOl arpojecCOMEeNMOPaTUBHON CHCTEMOW 00ecreunBaeTcsl MpeuMyle-
CTBEHHO aHTPOIOreHHOM opranuzanueil. [Ipu Bo3pactaHuM NOpsi/IKa paHKUPOBAHUS BO3pacTaeT
POJIb CAMOOPIaHU3aLUK CUCTEMBI, HA KOTOPYIO BO3JIEHCTBYET COOTHOLIEHHE YTOIUH B €€ COCTaBE:
[aIlIHU, CEHOKOCOB U MAcTOMIL, JIECOB U OTKPBITOM BogHON noBepxHocTu. [lamus necrabunmsu-
pYeT CaMOOPTraHU3aIHIO CIOKHOM CHCTEMbI WII HAJICUCTEMBI, @ CEHOKOCHI, TaCTOMIIA, JIeca 1 OT-
KpBbITasi BOJHAsl IOBEPXHOCTh CTA0OMIIN3UPYIOT.

Cuneprerndeckue 3(pPeKTsI arpoecoMeIMOPaTUBHON CUCTEMBI JTFOO0OTO YPOBHS PAHKHPO-
BaHUS OIPEIEIISAIOTCS BEIIECTBEHHO-3HEPreTUYeCKON HaNpsKEHHOCTBIO MOJIEH MEIMOPaTUBHOIO
BO3/CHUCTBUS (IKOTOHHBIE 30HBI, «BETPOBBIE TEHUY, 30HBI METMOPATUBHOI'O BIMSIHUSA, TEOXUMUYE-
ckue 6apbepsl U Ap.). OT TMHAMUKHU 3TOW HAPSHKEHHOCTH 3aBUCST TTOKA3aTeINH! II0A0POIUS TIOUB,
XapaKTepUCTUKH OMOME30KIMMaTa, CHEro3ajaep:kaHue U CHeropacnpeseieHue, peryaupoBaHme
MECTHOI'0 CTOKA, COKpAIllEHHE IPO3UOHHBIX MPOLECCOB, COXPAHEHUE OMOJIOIMUYECKOrO pPa3HO00-
pas3us, IbljIe- U Ta30MoIJIONEHUE, MIOBBIIIEHNE IPOAYKTUBHOCTH arpoLE€HO30B U Jp.

B KOHEUHOM HTOre 3TO 3aBepILIAETCS JOCTHKEHHEM OCHOBHOH LIETH arpojaecoMeNopaliy —
KOPEHHBIM YIIYYIIEHUEM 3€MENb CEIbCKOX03HCTBEHHOIO Ha3HAUEHUS WM 3€MEIb, IIPEIHAa3HAa-
YCHHBIX JJId IMPOU3BOACTBA CEeIBbCKOXO03SIMCTBEHHOM MMPOAYKIUHA.

Cunepreruueckue 3(p(heKTbl MOTYT CHIDKATBCS WM MCYe3aTh MPHU JIerpaJlaliiy WK pacraje Cu-
CTEM arpoJIeCOMENMOPALMHU (Ha JTF000M YPOBHE PaHKUPOBAHMUSI), BBI3BAHHBIX OIIMOKAaMU aHTPOIIOT€H-
HOM JIeATENbHOCTH WM BapHalMsAMHU B3aMMOCBS3€H Xaoca ¥ OpsAKa IPH KIIMMaTHIECKUX CTPECCax.
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AHHOTanus1. B Hacrosiiiee BpeMs U3y4eHHe T’UIPO3KOIOrHYECKOr0 COCTOSIHHS BOAHBIX SKOCHUCTEM SIBIISIETCS OJHOM
W3 TIEPBOCTENCHHBIX 3a/lad. YBENWUeHHe OOBEMOB XO3SHCTBEHHOH NESTENFHOCTH ONM3 BOIHBIX OOBEKTOB
00YCIOBNMBAET YXy/UICHUE UX THAPOXUMHYECKUX XapaKTEPUCTHK, I3MEHEHHE KOTOPBIX MOYKHO PacCMaTpHBATh B
Ka4ecTBE OCHOBHOTO MHJIMKATOpa HETaTMBHOTO BIMSHUS HA BOIHYIO cpemy. PaGoTa mocBsimieHa MOHWUTOPHHTY
THAPOIKOJIOTMYECKOH CUTyalliy B palOHaX MHTEHCHBHOTO CEITLCKOTO X03siiicTBa benropomckoii oomactu. Jaérest
o01ast OLEHKa MOCTYIUICHHUS B OKPYXAIOIIYI0 CPELy OTXOJOB >KMBOTHOBOUECKOTO IPOM3BOICTBA M BHECEHUS
OpraHMYeCKUX W MAHEPaIbHBIX YIOOpeHHH Ha uccleayeMol Tepputopui. Onpe/ieneHa reOXMMUYecKast Harpys3ka
JUIT BOMHBIX 00BekTOB KopouaHckoro m AJNEKCeeBCKOro palioHOB benroponckoil oOmacTd 1Mo IMoKa3aTersiM
CoIeprKaHs COSTMHEHNIA a30Ta U (pocdopa. BeIBIIEHO, UTO B ITyHKTAX 0TOOpa MPOO BOIBI CKIIA/IBIBASTCS] yMEPEHHO
HanpsOKEHHAST DKOJIOTMYECKas CHUTyalsl B CBSBM C TEPHOAWYECKHM CBEPXHOPMATHBHBIM  TOCTYILUICHHEM
OMOreHHBIX 3arps3HSAIONIMX BELIECTB B MHCCIEAyeMble BOAHBbIE OOBEKTHL CpeaHEeromoBble KOHIEHTPALUH
coeamHeHnd azota u ¢ocdopa wacto npesbmuaror IIJIK,x B 2-3 pasa. OCHOBHBIMM HMHIMKaTOpamu
CENBCKOXO3SIUCTBEHHOTO 3arpsi3HEHHST HA MCCIISAYEMbIX BOJHBIX OOBEKTaX SBIISIIOTCS CONM aMMOHHMS, a TaKKe
¢ocdatel. B myHkTe otOopa npobd Bompl Ha peke Cyxoii Kopenp mpesbimenne [1/1K,x o BceM mokazaTernsm
3adurcrpoBaHo B 70 % ciydaeB, 4TO TOBOPUT O BEICOKOM OHOT€HHOM 3arpsi3HEHNH Ha JAHHOM Y4AaCTKe.

KawueBbie c10Ba: THAPOIKOJIOTHUECKAs CUTyalHs, OMOTEHHbIE DIIEMEHTHI, a30THBIE U (ochopHbIe
COCIMHCHIS, CETTLCKOX03SHCTBEHHBIC PAHOHBI, BOJHBIE OOBEKTHI

Jost uurupoBanus: Kopuwios A.I'., Kucenes B.B., Kypenuna B.A., Jlonuna E.M., boposnes A.D. 2023.
buorenHnoe 3arpsizHeHHE BOJHBIX OOBEKTOB B CEJILCKOXO3AHCTBEHHBIX paiioHax benroponckoii odnacTu.
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Biogenic Pollution of Water Bodies in Agricultural Areas
of the Belgorod Region
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Abstract. Currently, the study of the hydroecological state of aquatic ecosystems is one of the primary
tasks. An increase in the volume of economic activity near water bodies causes changes in their
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hydrochemical characteristics, the change of which can be considered as the main indicator of a negative
impact on the aquatic environment. The work is devoted to the consideration of the hydroecological
situation in the areas of intensive agriculture of the Belgorod region. A general assessment of the
environmental intake of animal husbandry waste and the application of organic and mineral fertilizers in
the study area is given. The geochemical load for the water bodies of the Korochansky and Alekseevsky
districts of the Belgorod region was determined by the content of nitrogen and phosphorus compounds. It
was revealed that a moderately tense ecological situation develops in the water sampling points due to the
periodic excess intake of biogenic pollutants into the studied water bodies. The average annual
concentrations of nitrogen and phosphorus compounds often exceed the maximum permissible
concentrationsr by 2—3 times. The main indicators of agricultural pollution in the studied water bodies are
ammonium salts, as well as phosphates. At the water sampling point on the Dry Root river, the maximum
permissible concentration is exceededx. according to all indicators, it was recorded in 70 % of cases, which
indicates high biogenic pollution at this site.

Keywords: hydroecological situation, biogenic elements, nitrogen and phosphorus compounds,
agricultural areas, water bodies

For citation: Kornilov A.G., Kiselev V.V., Kurepina V.A., Lopina E.M., Borovlev A.E. 2023. Biogenic
Pollution of Water Bodies in Agricultural Areas of the Belgorod Region. Regional Geosystems,
47(1) 76-87. DOI: 10.52575/2712-7443-2023-47-1-76-87

BBenenune

B nacrosiniee Bpems Ha (OpMHUPOBAHUE THAPOIKOIOTUIECKOTO COCTOSIHHS BOJHBIX O0BEK-
TOB OKa3bIBAaCT BIUSHUE OOJBIIOE KOJIMYECTBO €CTECTBEHHBIX H aHTPOIIOTeHHBIX (akTopoB [Ko-
poHKeBUY U 1p., 20176; bapabanos u ap., 2018; Pemernuxos u np., 2018; Lisetskii, 2021]. Hanu-
9He TIOCTICTHUX CBS3aHO B TIEPBYIO OYEPE/b C HETATUBHBIM BO3/ICHCTBUEM Ha BOIHBIE YKOCHCTEMBI
XO3SIICTBEHHON NIEATENBHOCTH, B OCOOEHHOCTH CEIhCKOXO3AiCTBEHHOTO MPOU3BOJCTBA [ScHH-
ckuit u 1p., 2007; Koponkeuy u nip., 2017a; Crosmesa, 2018].

s Tepputopun benropoackoit 061acTu, Kak pernoHa ¢ sipKo BBIPAXKEHHOM CeTbCKOX035M-
CTBEHHOM CHeIHaIN3allield, XapaKTepHO BBICOKOE 3arpsi3HEHUE BOJAHBIX 00BEKTOB OMOTEHHBIMHU
KOMIIOHEHTaMH (a30T U (pocdarbl) Ha GOHE UHTEHCUPHUKAIIMU CEIBCKOTO X035iCTBa, 0COOEHHO ¢
pa3BUTHEM KUBOTHOBOmUecKor oTpacnu [Kymanu, badkuna, 2005; Kucenes, Kopuunos, 2019;
Kypenuna u ap., 2019]. Macmrabsl pa3BuUTHs )KUBOTHOBOJICTBA B Ipezenax benropoackoro pe-
THOHA B MOCIICHHUE TOBI IPUOOPETAIOT HEOBIBAIIBIM pa3Max, YTO HE MOXKET He CKa3bIBaThCs Ha
HKOJIOTHYECKOM COCTOSHUU BCEX KOMIIOHEHTOB MPUPOJIbl. B 0coOeHHOCTH cTpanatoT Omu3nexa-
IMe TTOBEPXHOCTHBIE BOJHBIE 00beKTHI [ KomMbikos, 2006; Bacrokun, 2013; Lisetskii et al., 2014;
Jlucenxuit u np., 2015; Yermolaev et al., 2015].

B 3710i1 CBA3M HEOOXOAMMOCTE BEJCHHS CUCTEMATHYECKOTO YKOJIOTHYECKOTO MOHUTOPHHTA
o0ycnoBIieHa BO3pacTaroiieil MoTpeOHOCThIO K COXPAaHEHUIO BOJIHBIX YKOCUCTEM H YKJIa[bIBACTCS
B PaMKH pean3allii COBPEMEHHOM MOJUTHKHA YCTOWYHNBOTO PA3BUTHS pEeTHOHA [ AJIEKCECBCKUM 1
ap., 2014; Anyxtus u ap., 2015; Acunckuii, Cugoposa, 2018].

Takum oOpa3om, ENbI0 PAOOTHI SABISETCS MPOBEPKA THIPOXUMHUYCCKHX XapaKTEPHUCTHK
BOJHBIX 00BEKTOB benropoackoil 061acTi Ha HanMuMe OMOTEHHBIX KOMIOHEHTOB (a30T U (oc-
¢dop) B palioHaX MHTEHCHUBHOTO CEJIbCKOXO35HCTBEHHOTO MTPOU3BOICTRA.

O0BEeKTHI 1 METOABI HCCAeT0BAHUSA

Jl51g uccienoBaHusl MpoLeccoB OMOTEHHOTO 3arps3HEHUs] BOAHBIX OOBEKTOB B CEIIbCKOXO-
3sCTBEHHBIX paifoHax benropoackoii ob6mactu ObUIM BHIOpAHBI 2 yUacTKa pPa3HbIX MANIbIX PEK H,
COOTBETCTBEHHO, BOAOCOOPHBIX TEPPUTOPHUN B LIEHTPAJIBHBIX U BOCTOUHBIX pailoHaxX peruoHa —
BepxoBbs Oacceitna peku Hexerons (mputoku Kopens n Kopoua) u BepxoBss pexu Tuxas CocHa,
Ha Tepputopun KopoyaHCcKoro nu AJIeKCEEBCKOIo pailOHOB, MOKa3aHHbIE Ha puc. 1.
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Puc. 1. Pacnonoxenne 00bEKTOB UCCIIEIOBaHUS Ha TeppuTopun benropoackoii odmactu
Fig. 1. Location of research objects on the territory of the Belgorod region
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CO0p DaHHBIX € IBYX KJIIOUEBBIX YYACTKOB CO CXOJHOW aHTPONMO(YHKIIMOHAIBHOW CTPYK-
TYpOH IO3BOJISIET OBBICUTH JOCTOBEPHOCTD BBISBICHHBIX 3aKOHOMEPHOCTEH U CIIEJIaHHBIX BBIBO-
JI0B; HEKOTOPBIE CTPYKTYPHBIE M KIIMMAaTUUYECKHUE Pa3/InyMsl U3Y4aeMbIX BOJOCOOPHBIX TEPPUTO-
PHii ¥ BOAHBIX 0OBEKTOB, IPEAIOJIOKUTENBHO, IOMOT'YT PACIIMPUTD YHCIIO BBISIBIEHHBIX B3aUMO-
3aBUCUMOCTEH MoKaszaTeneid M 3aKOHOMEpHOCTeH (pOpMUPOBAHUS THIIPOIKOJIOTHUECKUX CHTYya-
uil. O6a yyacTka XapakTepu3ylTcs, C OJHONU CTOPOHBI, BHICOKMM YPOBHEM CEIbCKOXO03sIHCTBEH-
HOM U )KUBOTHOBOJYECKOM Harpy3kH, ¢ Ipyroi CTOPOHbI — HEKOTOPBIMU OTJIMYUSMHU B arpOKJIM-
MaTHYECKHX ToKa3areisx. B wactHocTu, cormacHo Atnacy benropojackoit obmactu [Jlebenera
u ap., 2021], B pailoHax MccleI0BaHUs 3HAYEHUS TOAOBBIX OCAJKOB HECKOJBKO OTIMYAIOTCA.
Taxoke HaOIrOAAIOTCS PA3IUUKs B arpOKIIMMAaTUYECKOM PaiOHMPOBAHUU HCCIIEyEMbIX TEPPUTO-
puii. I1pu sTom, runporepmudeckuit kosppunuent (I'TK) na ygactke Ne 1 pasen 1-1,2, a Ha BTO-
pom — ot 0,8 go 1. [TokazaTens yBnaxHEHHOCTH TeppuTopuu Ha 1 yuactke — ot 0,87 1o 0,94, a na
2 yyactke — ot 0,80 10 0,87.

Jns ydactka uccinenoBanus Ne 1 xapakrepHo npeoOiajaHue 4epHO3EMOB TUITUYHBIX U Yep-
HO3EMOB BBILIEIIOUECHHBIX, & TAKKE HATMYME TEMHO-CEPBIX JIECHBIX MMOYB. Y4acTok Ne 2 xapakre-
pu3yercs npeodajaHueM YepHO3EMOB TUIIMYHBIX U TEMHO-CEPBIX JIECHBIX ITOYB.

Ha nepBom ucciiegyeMom ydacTke 3po3usi 104B BbIpaxkeHa cinadee. [1o uHTeHCUBHOCTH 3po-
3MOHHBIX IIPOLIECCOB OH OTHOCUTCS K LleHTpabHOMY palioOHy CPEIHErO CMBIBA U CPEIHEN 3a0Bpa-
XKeHHocTU. Bropoil yyacTok mpoxoaut no rpanuie CeBepo-BOCTOUHOIO paliOHa CUIIBHOT'O CMbIBA
U CUJIbHOW 3a0BpaK€HHOCTU U HOro-BOCTOYHOIrO palioHa OYEHb CHUJIBHOIO CMbIBA U CHJIBHOM 3a-
OBPaXXEHHOCTH. [{0J1s 3poAMpPOBAHHBIX MTOYB Ha nepBoM yuyacTke coctaisgeT 30—50 %. Ha Bropom
y4acTKe SpOAUPOBaHHbBIE IIOYBBI 3aHUMAIOT OT 50 10 73 %.

1o 3p03MOHHOMY PACUIEHEHHIO 3€MHOW MOBEPXHOCTH 00a MCCIEAyeMbIX y4acTKa UMEIOT
NpUOIM3UTENBHO paBHbIE OKa3aTeu. ['ycToTa 3p03MOHHOM ceTr Ha OOoJbIIe YacTH U3 HUX CO-
craisiet ot 0,4 10 0,8 KkM/KM?.

B pesynbrare nanamagTHO-(QYHKIHOHAIBHOTO 30HUPOBAHUS HCCIEIYEMON TEpPPUTOPUU
OBLIO OTMEUEHO e€ 0OIIUPHOE CeTbCKOX03AHCTBEHHOE UcTonb30Banue (Tabm. 1). bonee 60 % tep-
PUTOPUHN BOAOCOOPHBIX OacceHOB 3aHATH mamHed. 10 % coCTaBsAOT CeNbCKUE HaceIEHHBIE
IYHKTBHI C JIOTIOJIHUTENILHON Harpy3Koil Ha BOJHbIE OOBEKTHI B BU/I€ HEKAaHAIM30BAHHBIX TUPPY3-
HBIX CTOKOB.

Taomuua 1
Table 1
JlanmmadTHO-OYHKIMOHATBHBIN aHATIN3 HCCIIEAYEMOM TEpPUTOPUH
Landscape and functional analysis of the study area
D yHKIIMOHAIBHBIE 30HbI
Yuactok "
HCCIIENOBAHHS Mamms, % | Jlec, % Hyl"OBO-6OJ'IOTHa(5)I Hacenénnbie
pacTUTENBHOCTb, Yo MYHKTHI, %0
VYyacTtok Ne 1 63 7 18 12
VYaacTok Ne 2 62 11 17 10

B Buly 3HaUMTENBHON JOJH MMAlTHU HA UCCIICTYeMBIX YYacTKax HaOIIOAAr0TC OOJbIINe
00BEMBI BHECEHHS] OPraHMUECKUX U MUHEPANBLHEIX YI00peHuil! Ha cenbcKoX03saiCTBEHHBIE YTO-
1bst (Tabm. 2), 94To co37a€T MOTEHIIMATBHO BHICOKHI MOJIYJIb aHTPOIIOT€HHOM HArpy3KH Ha Ou3-
JIeKAINTIe TEPPUTOPHH, a TAKXKE HA HCCIIeTyeMble BOJIOCOOpHBIC yuacTku pek KopodaHckoro u
AnekceeBckoro paiioHoB [["octumies u ap., 2015].

IToMumo 3TOTO, B OacCEeiHAX UCCIISTYEMbIX PeK HAOII0IaeTCsl 3HAYUTEIBHAS KOHIICHTPAITHSI TIJT0-
710K KHBOTHOBOTYECKOI OTPACIIH C COBOKYITHBIM IOT0JI0BbeM 0KOJI0 900 ThIC. T0s10B (Tabm. 3).

! Cratuctuueckuii 6romerens. 2021 r. CBeeHUS 0 BHECEHHH OPTaHUYECKUX ¥ MUHEPAIBHBIX yIOOPEHHH 0]
ypoxail. bearopon, benrpoacrar.
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Tabnuna 2
Table 2

Harpyska opranndecknx 1 MUHEPAITbHBIX YA0OpeHui

Ha BOJIOCOOpHBIC OacCeHHBI UCCIICAYEMBIX TeppUTOpUi Ha Havao 2021 roxa
The load of organic and mineral fertilizers on the catchment basins of the studied territories in 2021 year

VacTox Brecerie BHeceHne MUHEPaIbHBIX yﬂo6p61§/m _
MCCIICIOBAHMS | OPTaHMKM, T/Ta | AsorHsle, kr/ra | DocdopHsle, Kr/ra aff//lrzme’
VYuacrok Ne 1 51 790 180 200
VYuacTtok Ne 2 11 493 107 122
Tabnuna 3
Table 3

’KuBoTHOBOIUECKAs HArpy3Ka Ha BOJIHYIO Cpely HCCIeNyeMbIX TEPPUTOPHIA
Livestock load on the aquatic environment of the studied territories

YvyacTok uccienosa- KoanuecTBo 0TX040B,
OO0111ee ITOroI0BLE, rOJIOB «
HUS T/CyT
VYuactox Ne 1 CBuHen 438295 2103
CBuneit 334000 1603
VYyactox Ne 2 KPC 1012 17
JBGwsais 120000 17

* PaccuMTaHO HA OCHOBE BBIXOJIa OTXOJIOB OT OJ{HOM YCIIOBHOH T'OJIOBBI: [Ulsi CBUHBU — 4,8 KT, JUIsl KPYIIHOTO
poraroro ckota (KPC) — 16,8 kr, ms orumsr — 120 T.

[Tpu o6mmem nanAmaGTHO-PYHKIMOHATBHOM CXO/CTBE YYacTKOB 1 U 2 )KMBOTHOBOIYECKasl
Harpy3Ka Ha MepBbIil y4acTOK BbIIIE, 4eM Ha BTOpoi B 1,3 pa3a, a cyMMapHBbIi pacxoj BOAbI 110
HIDKHUM HaOJroaeMbIM cTBopaMm B 1,8 pasza MeHbllle, B TO )K€ BpeMsl ceuTeOHast Harpy3ka 3Ha-
YUTENIbHO BBILIE Ha BTOPOM Y4acTKe.

Jlnis u3ydeHus TuIpOXMMHUYECKOT0 COCTOSIHUS BOJHBIX 0OBEKTOB B eproz ¢ Mapta 2018 mo
ceHTs10pb 2020 r. ocymiecTBisiCcsS 0TOOp Mpo0 st XMMUYECKOro aHain3a Boasl. [IpoBenenune aHa-
J13a BBIOJHSIIOCH B IeHb cOopa nmpo0. 3HaueHHs rmoka3aTesieil KOHLEHTpallu HUTPATOB U HUT-
PHUT-HOHOB B COCTAaBE UCCJIEyEMbIX BOJIHBIX 00BbEKTOB OIIPEAEISIIUCH METO/IOM KOJIMUECTBEHHOTO
U KauecTBEHHOro aHaimza c¢ nomoibio npudopa DKOTECT-2000. B kauecTBe M3MepsOnMX
AJIEKTPOJIOB UCTIONIB30BATHUCK: AMEKTPo «IKOM-NO3» u Dnexrpoa « 3JIUT-071».

AHanu3 noka3zaTeneil KOHIEHTpAIlMM aMMOHUIHOTO a30Ta U (pocdaToB MPOBOIUICS B Cep-
TU(ULIMPOBAHHBIX aKKPEIUTOBAHHBIX Jaboparopusx r. bearoposa.

Pe3yabTaTsl M MX 00Cy:KACHHE

HTorom exece30HHOr0O MOHUTOPUHTA CTaJ0 co3JaHue OaHKa TMAPOXUMUYECKUX JIaHHBIX B
YacTH a30THOTO U (hocaTHOrO 3arps3HEHUs BOJHBIX 00BEKTOB Ha TeppuTopuu KopouaHckoro u
AnekceeBckoro paiioHoB. OT6op mpob ocymiecTBiIsUIcA Ha 12 cTBOpax B IECATUKPATHON MOBTOP-
HOCTH B TeueHue 3 yieT. Pe3ynpraT npencrasieH B Ta0J. 4 B BUJIE CPEIHETOJ0BBIX 3HAUCHHH.

Hcxons u3 ananuza TabIUIbl, MOKHO TOBOPUTH O IOBOJBHO CEPHE3HOM BO3/IEHCTBUU CEIIb-
CKOXO3SIICTBEHHOT'0 TIPOU3BO/ICTBA HA UCCIIEAyEMble BOJAHbIE O0BEKTHI Ha YYaCTKE UCCIIEIOBAHUS
Ne 1 B KopouaHckoM paiioHe, 4TO OTpakaeTcst Ha UX THAPOXUMHYECKOM COCTaBeE.

[Tpu 3TOM CTOUT OTMETUTB, YTO B IMyHKTE 0TOOpa Mpod Boakl Ha peke Cyxoii Kopens npeBbl-
mrenue [1J1K, x. mo BceM cpeHerogoBsIM rnokaszarensaM 3adukcupoBano B 70 % ciryyaeB, 4TO TOBOPHUT
0 BBICOKOM OMOTEHHOM 3arpsi3HEHUH Ha JaHHOM ydacTke. CpeaHerooBbIe OKa3aTesy 0 HUTPUTaM
u Hutparam npesbimaroT [1/IK B 1,5 pasa, conmu ammonus — B 3 pasa, pocdarst — B 5—10 pas.
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Tabnuna 4
Table 4

CpenneronoBoe cofiepKanre OMOTEHHBIX 2JIEMEHTOB B HCCIIEAYEMBIX BOAHBIX 00BEKTaxX

The average annual content of biogenic elements in the studied water bodies

Nera | Bommbiii 06beKT Ton CopepxaHre OMOTEHHBIX JIEMEHTOB, MT/JT
pI/;C. 1 (pacxon, M/c) > |uccnenosand| Hutput | Hwutpatsl AMMOHUI docdater
’ P 5 (NO2) | (NO3) (NH4") (PO4+>)
p. Kopenn — 2018 0,028 3,6 0,25 0,10
1 c. KosomeitieBo 2019 0,070 5,8 0,84 0,22
(0,5 m*/c) 2020 0,080 9,0 0,30 0,21
p. Kopens — 2018 0,044 1,3 0,45 0,03
) ¢. Honrun 2019 0,070 4,0 0,77 0,13
Bbopnoxk

(0,7 M/c) 2020 0,041 33 0,34 0,10
p. Kopoua — 2018 0,027 2,4 0,24 0,14
3 xyrop MBanoBka 2019 0,060 4,5 1,00 0,30
(0,9 m*/c) 2020 0,030 3,7 0,30 0,40
p. Kopoua — ceno 2018 0,020 3.5 0,30 0,08
4 bensrii Kononer 2019 0,050 12,0 0,81 0,18
(1 m/c) 2020 0,040 20,9 0,21 0,16
5 p. Cyxoii Kopenb 2019 1,100 31,0 1,70 1,00
(0,3 m%/c) 2020 0,080 67,0 0,37 2,10
6 p. Moxkpas Msura 2019 0,080 11,4 1,10 0,18
(0,8 m*/c) 2020 0,090 8,0 0,53 0,17

p. Tuxas Cocna 2018 0,026 7.4 0,89 —

7 Kp.Xyropoxk 2019 0,020 11,6 2,81 —
4,5 m’/c) 2020 0,230 3,7 0,05 0,46

p. Tuxas Cocna 2018 0,026 6,8 0,91 —

8 c. KonrynoBka 2019 0,102 10,3 0,93 —
(6 M*/c) 2020 0,030 4,9 0,05 0,54

POTHIK 110 2018 0,033 2,6 0,32 —

9 q 2019 0,091 42,3 0,12 —
yi1. Hataesa 2020 0,240 23,5 0,19 0,19

Poxnuk 2018 0,0205 0.6 0,31 —

10 «Ma3sHeBcKas 2019 0,024 5,4 0,17 —
KPUHUILIa» 2020 0,060 21,3 0,05 0,10

2018 0,036 1,7 1,64 —

11 [Tpyn JleGsoxka 2019 0,021 1,6 1,78 —
2020 0,100 0,9 2,83 0,10

Mpyx 2018 0,029 2,4 0,81 —

12 OSEMIBCKL 2019 0,022 0,9 0,63 —
2020 0,210 0,6 1,00 0,10

*HOJTy>KUPHBIM MIPH(TOM BBIIENEHBI TTOKa3aTeny, npesbimatoniie 11K p.x.

[Tono6HbIE BRICOKHE 3HAYEHUSI 110 BCEM OMOTE€HHBIM AJIEMEHTaM 37€Chb MOXXHO OOBSICHUTD
HanmyneM B Oacceiine Cyxoro KopHs 4 mpou3BOACTBEHHBIX IJIOUIAIOK )KUBOTHOBOAYECKHX KOM-
IJIEKCOB, a TaK)K€ MAJIOBOAHOCTHIO PEKH. 3HAUUTEIbHOE HETaTUBHOE BO3JICHCTBUE HUCIIBITHIBACT
pekxa Mokpas MBuna, rae B myHKTe 0TOOpa nmpod BOJbI MHAUKATOPAMU HETaTHBHOTO CEIbCKOXO-
3SIUCTBEHHOTO BO3JCHCTBUS SIBISIOTCS HUTPHUTHI U coiau aMmMmoHus (mpesbimienue [TJIK B 1,5-2
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pasza). Ha xapakrep OMOT€HHOT0 3arps3HEHHUs] BOJHBIX OOBEKTOB 3/1€Ch 3HAUUTEIBHOE BIIMSHHUE
MOTYT OKa3bIBaTh OPraHUYECKHE U MUHEpaIbHbIE YA00PEHHUs, KOTOPbIE MONaAal0T B HUX BMECTE C
TPYHTOBBIMHU BOJIAMHU WJIM B Pe3yJIbTaTe BOJHOM 3PO3HH C MOJIEH CEIbX03YTOIUNA. ITO aKTYyaJIbHO IS
paiioHa uccieI0BaHus B CBSI3U ¢ O0ubII0H noseit namnnu (6osee 60 %). B octanbHbix myHkTax oTO0pa
nipo0 (pexu Kopoua u Kopens) yaactka uccinenoBanusi Ne 1 npessimenue [1/IK mo Bcem 6noreHHbIM
JJIEMEHTaM HOCUT MEHee CHCTeMaTH4YecKuil Xapakrtep. WHAMKaTopaMu CelnbCKOXO3sICTBEHHOU
Harpy3Kd BBICTYIAIOT 37IECh COJIM aMMOHUS U (ocdaTrhl, CPEIHET0JOBBIC MTOKA3aTeIN KOTOPHIX HE
npessimarot 1,5-2 ITIK.

B uenom ycioBHbIN yyacTok uccienoBanust Ne 2 oTau4aeTcsi MEHEe BHICOKMMHU MTOKa3aTe-
JSIMU OMOTEHHOTO 3arpsi3HEHUS] OTHOCUTENBFHO MEePBOro. Ero OTIMYMTENbHON 4epTOll sBIseTCS
Oosiee BeIpakeHHAsA (hopMa 3arpsA3HEHUST HUTPUTHOW M HUTPATHOM (pOpMaMu B MyHKTax oTOOpa
po6 Ne 7 (p. Tuxast Cocna Kp. Xyropok) u Ne 9 (Poanuk no yn. Yanaesa) B yepte ropoaa Ajek-
CEEBKa, YTO MO3BOJISIET CUNTATh HEKAHATM30BAHHYIO CETUTEOHYIO HArPy3Ky OCHOBHBIM MCTOYHH-
KOM THIPOXUMHUYECKOI0 3arpsi3HEHUs] Ha 3TOM y4acTke uccienoBanus. [Ipu 3ToM B myHKTax OT-
6opa npob B cenbekoit MmecTHOCTH Ne 8 (p. Tuxas Cocna c. Konrynoska), Ne 10 (Pognuk «Mas-
HeBckasg kpunuiay), Ne 11 (Ilpyn Jlebspkka) u Ne 12 (Ilpyn OnpMuHCKHI) HUTpaTHAS U HUTPUT-
Hast (HOpMBI OMOTEHHOTO 3arpsi3HEHUsT HOCSIT MEHEE BBIPAKCHHBIN XapakTep, YTO MOKHO O00BsIC-
HUTh OTTOKOM CEJIbCKOTO HACENeHUS W YMEHbBIIEHHWEM HEKaHaTU30BAaHHOTO CTOKA Ha 3TOM
yuactke [Kypenuna, 2019]. Taxxe CTOUT OTMETUTH BBICOKHE YPOBHHU 3arpsi3HEHHUS] aMMOHUIHBIM
azotoM B myHKTax Ne 8 (p. Tuxas CocHa c. KontynoBka), Ne 11 (Ilpyn Jle6skka) u Ne 12 (TIlpyn
ONBMUHCKHIT ), paCcTIONIOKEHHBIX B CEITLCKOW MECTHOCTH, Ky/la TPAIUIIOHHO TIOCTYNaeT 00JIbIIoe
KOJIMYECTBO OPraHUYECKOI0 BEIIECTBA U COMMYTCTBYIOIIUX €My OMOT€HOB C MOJIeH CeIbCKOXO035M-
ctBeHHbIX yroauil. [Ipessimnenne [1/IK nmo moka3arensim aMmMoHus B 2—5 pa3 HaOt01aeTcs 3/1eCh
B 85 % ciydaes.

Taxum 06pazom, He CMOTPs Ha OIpeAETIEHHOE CXO/ICTBO psijia YCI0BUH (hOpMUPOBAHUS TU/I-
POAKOJIOTHYECKON 00cTaHOBKM Ha ydacTkax Ne 1 u Ne 2 (BbICOKast 0Jis TAITHU, CEITbCKOXO035Ti-
CTBEHHasl Harpy3ka, MaJiblii ypoBeHb 00JECEHHOCTH) MOKHO OTMETHUTh HEKOTOPbIE CYIIECTBEH-
HbIe OTJINYHs. B 9acTHOCTH, ydacTok Ne 2 coiepKUT 3HAYUTEIHHYIO JI0JIF0 TOPOICKON HeKaHaAIH-
30BaHHOM CenUTeOHONH KOMIIOHEHTHI, yuacTok Ne 1 mmeer 6osiee BEICOKUE YyAETIbHbIE MTOKA3aTEeNN
110 COBOKYITHOH aHTPOTIOT€HHOW Harpy3ke Ha BOJOCOOPHBIX TEPPUTOPHUSIX B OTHOIICHUH TPUME-
HEHMs OPraHWYeCKUX U MUHEpaJbHBIX ynoOpeHuit (B 1,5-5 pa3), mo yaenbHOM KMBOTHOBOIYE-
ckoil Harpy3ke — Ha 30 %. BenencrBue 3Toro nokasaTenn coAep KaHUsl 3arpsA3HSIONIMX BEIECTB
B Bojie Ha ydacTke Ne 1 mpeBbIIIaroT TakoBble Ha yuacTke Ne 2 1o HuTparam B 2 pasa, pocdaram — B
2—4 paza, HutputaM — B 1,5 pa3a. B To e BpeMs copepkaHHe aMMOHHMS (MHIUKATOpP CBEXKETO
3arps3HeHus) B 3—5 pa3 Ooubliie 471 2-T0 y4acTKa.

[Tpu KOppPEISIIMOHHOM aHAJIN3€ COBOKYITHOW BBIOOPKH ITOKa3aTelell 3arpsi3HEHUs BOIHBIX
00bekTOB KopouaHCKoro u AJleKCeeBCKOro paiiOHOB TECHOM CBSA3H MEXAY JIaHHBIMU JINOO BOBCE
He Habmomaercs, oo, B ciydae mapsl HUTpatbi-hocdatel r = 0,75, oHA 3HAYUTEITHHO CHUYKAETCS
(Tabi. 5) oTHOCHUTENBHO MOKa3aTesel TobKo A7 pek KopouaHckoro paiiona.

Tabauma 5
Table 5

Koppensimonnas B3anMOCBsI3b MEXly OMOT€HHBIMH 3JIEMEHTAaMH BO BCEX IIYHKTax 0TOOpa npod BOABI
Correlation relationship between biogenic elements in all water sampling points

NO;~ NO;~ NH4" PO
NOy 1,00 0,32 0,22 0,38
NOs~ 0,32 1,00 -0,09 0,75%
NH," 0,22 0,09 1,00 0,05
PO* 0,38 0,75* —0,05 1,00

*CHIIbHAS B3aUMOCBSI3h.
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Jlnst ornpenesieHus KIacCU(pUKAIIMOHHOTO CXOJCTBA OOBEKTOB MO THAPOXUMUYECKOMY CO-
cTaBy BOJIbI ObIJIa IOCTpOEHA AeHAporpamMMa (Meron Yopaa, EBkinaoBo paccrosiHue) Ha OCHOBa-
HUU T0Ka3aTesel THIPOXUMHYECKHUX 3JIEMEHTOB (pHucC. 2).
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1 —p. Kopens (K1); 2 — p. Kopens (KO); 3 —p. Kopoua (K2); 4 — p. Kopoua (K3);
5 — p. Cyxoii Kopens (CY); 6 — p. Mokpast Usutia (MI); 7 — p. Tuxas Cocna (TC1);
8 — p. Tuxas CocHa (TC2); 9 — Ponauk Yamaesa (P1); 10 — Ponaux «MasHeBckast kpuaunay (P2);
11 — Ipyn Jle6spxka (I11); 12 — Hpyx Onsmsoxckuii (T12)

Puc. 2. I'pynmupoBka cpeaHeroJOBbIX THAPOXUMHYECKUX CHTYAIUi Ha NCCIIETyeMbIX
BOJIHBIX 00BEKTaX, COOTBETCTBYIOIMX Ne 1—12, B yacTH 3arpsi3sHeHHs OMOTEHHBIMHU 3JIEMEHTaMU
Fig. 2. Grouping of average annual hydrochemical situations on the studied water bodies
corresponding to Ne 1-12 in terms of pollution with biogenic elements

Pe3ynbTaThl KIaCTEPHOTO aHANIM3a MOKAa3aJld, YTO BCE CTBOPBI 10 YPOBHIO 3arpsA3HECHHS, 3a
uckimoyenueM peku Cyxoit Kopens, rpynmnupyrotces B cinabo audQepeHMpoBaHHbIN Ki1acTep, 4To
B OIIPENENIEHHON CTENEHU O0YCIOBIEHO YCIOBUAMU (POPMHUPOBAHUS TUAPOIKOIOTUYECKON U TH-
POXMMHUYECKON OOCTAaHOBKM (BOJHOCTBIO, CTPYKTYpPOH BOJOCOOPHON TEppUTOPUH, TUAPOIOTHYE-
ckuM pexxumoM). [pu sTom pekxa Cyxoit KopeHs BbliensieTcs: B Ka4eCTBE CYIECTBEHHO 000C00IeH-
HOT0 00BEKTAa, YTO 00YCIIOBIICHO €€ MaJIoil BOJHOCTBIO U MOBBIIIEHHON )KMBOTHOBOUECKOM HArpy3-
KOH (4 TpOM3BOJCTBEHHBIX IUIOMIAKA CBUHOKOMIUIEKCOB B OacceilHe) M0 CPaBHEHHUIO C OCTallb-
HBIMH O0BEKTaMHU.

[Ipu KoppensMOoHHOM aHaiau3e BbIOOpKM mMokazatenel ans KopodaHckoro pailoHa HUT-
PHUTBI UIMEIOT TECHYIO CBSI3b C aMMOHMEM T = 0,73, 94TO 3aKOHOMEPHO, €CIIM PACCMaTPUBATh €ro Kak
MpelIeCTBeHHUKA B OMOXUMUYECKUX TpaHchopmanusx (Tadi. 6).

Tabmuma 6
Table 6
KoppensponHas B3aUMOCBSI3b MEX/Ty OMOT€HHBIMH JIEMEHTaMH Ha y4acTke Ne 1
Correlation relationship between biogenic elements at the first site
NO,~ NOs~ NH4Jr P 0427
NO;y 1,00 0,35 0,73* 0,38
NO;~ 0,35 1,00 0,21 0,95*
NH4" 0,73* 0,21 1,00 0,22
POs* 0,38 0,95* 0,22 1,00

* CHIIbHAS B3aUMOCBSI3b.
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HuTtpats! nMeroT TecHyto cBs3b ¢ Gpochatamu r = 0,94, 4T0 MOKET OOBSACHATHCS TOMUHUPO-
BaHUEM OOUIMX MpoieccoB GOPMUPOBAHUS U MPOTEKAHUS (B YACTH MEPEHOCA) T€OXMUMHUYECKUX
IIOTOKOB B paiflOHaX COCPEIOTOUCHHS dKUBOTHOBOIYECKIX KOMILJIEKCOB, KOT/1a a30T U (hocdop ak-
TUBHO BHOCSATCSI HA TEPPUTOPUIO CENIbCKOXO3SICTBEHHBIX YTOIUN U 3aTEM ITPOUCXOIUT UX MOCTe-
IIEHHOE BHIMBIBAaHHE B IPYHTOBBIE BOJBI U JAJIEE B PEKH, IPUYEM 3a BpeMsl TAKOI'O TpaH3UTa aM-
MOHMI HABO3HBIX CTOKOB yCII€BaeT TpaHC(HOPMUPOBATHCA B HUTpaTHYIO popmy. [lonaganue «cBe-
YKUX» CTOKOB OT IIPOJIMBOB HABO3HBIX CTOKOB HEMOCPEACTBEHHO B PEKH MJIM PA3TPy3KU CTOUHBIX
BOJI OT HEKaHAIM30BAHHOT'O CEIUTEOHOT0 CEKTOPA, PACIOI0KEHHOTO HETIOCPECTBEHHO B MOHME
PEK, UMEET SIBHO MEHEE BHIPAXKEHHOE 3HAUEHUE BCIIEACTBUE OTCYTCTBHUS TECHOM CBSI3U MEXKIY I10-
kazatensamu docdarei-ammonuii r = 0,22 u pocharei-auTpuTs 1 = 0,38.

B orimmume ot yyactka Ne 1, o p. Tuxas CocHa aMMOHMIHBIN @30T U HUTPAThl UMEIOT M0JIO-
JKHUTENBHYIO CBs3b I = (0,87, 4T0, BO3MOXKHO, 00YCIIOBIICHO OOIITHOCTHIO ITPOUCXOXKICHHS KaK CO CTO-
POHBI )KUBOTHOBO/IYECKOT'O CEKTOPA, TAK U CO CTOPOHBI CETUTEOHBIX TEPPUTOPHIA, B IEPBYIO OUYEPEIH
ot I. AnekceeBka. B omimnune ot ygactka Ne 1, pocdarer u ¢ ammonneM r =—0,66, u ¢ HUTpaTamu
r=-0,74 UMEIOT YMEPEHHYIO OTPHULIATEIILHYIO CBSA3b, YTO MOKA TPYJHO MHTEPIpETUpoBarh. Bos-
MOYHO, JJIs1 IOCTOBEPHBIX PE3YJILTATOB TPEOYIOTCS 3HAUUTEIBHO OOJBIINE PSAbI HAOTIOICHHIA.

3akjaoueHue

Ha ocHoBanuu npoBeAEHHOTO UCCIEAOBAHUS CCNaHbl CIEAYIOIINE BHIBOIDIL:

1. HaGnromaeTcst HanpspKEHHAS HKOJIOTHYECKas 00CTaHOBKA HA MCCIIEAYEMbBIX BOJAHBIX 00b-
eKTax BBUAY HAJUYMs 3HAUUTENBHOMN JOJIM MAIIHU, a TaKKe KOHIEHTPAuu OONBIIOTr0 KOJrde-
CTBA IUIOMA0K KHBOTHOBOTYECKUX KOMIUICKCOB, UTO CTAHOBHUTCS BAXKHBIM (PAaKTOPOM (HOpMHPO-
BaHUs THJIPOIKOJIOTHUECKON CUTYallH B pailoHax HCCIeI0BaHUs.

2. Pe3ynbTaThl THAPOXMMHYECKOTO aHAITM3a B IMTYHKTaX 0TOOpa Mpod BOIBI HAa HCCIETYEMbIX KITFO-
YEBBIX YJacTKaX TOKAa3aId CYIIECTBEHHBIE MPEBBIICHHUS MOKa3aTeNel 1Mo 3arpsi3HEHHI0 OMOTCHHBIMH
KoMIoHeHTamu. CpeTHerofioBbIe MOKA3aTeNy 10 HUTPUTaM U HUTpaTaM CHCTEMATHUYECKH MPEBBIIIAIOT
ITIKp.x. 31eck B 1,5 paza, comn ammonus — B 2-5 pas, pocharer — B 3—10 pas. B mynkre ordopa mpod
BozbI Ne 5 Ha p. Cyxoit Kopensb npebiienne [1/]Kp x. 1o BceM cpeTHeroIoBbIM rmokasaressiM 3a(pukcu-
posano B 70 % ciydaeB. B myHktax or6opa mmpo0 Bozsl Ne 8, 11 u 12 Ha BTOpOM KITFOYEBOM Y4acTKe
uccnenoBanus npessbiieHre [1J1Ky x. mo ammonuitHoMy a30Ty Habmronaetcs B 85 % ciydaes.

3. Pe3ynbTaThl KOPPEsIUOHHOTO U KIIACTEPHOTO aHaJIn3a MOKA3bIBAIOT B OCHOBHOM YMEpEH-
HYIO0 TU(QQPEepeHIINAINI0 THAPOXUMHUECKON O0OCTaHOBKM Ha KIIFOUEBBIX yJacTKaX HCCIEIOBAHUS B
CBSI3U CO CXOXXHMMH KIIMMATUICCKUMH YCIIOBHSIMHU, THIPOJIOTHYECKUM PEKUMOM PEK, CTPYKTYPOH BO-
nocoopHoit Teppuropun. CymiecTBeHHbIe oTanuns peku Cyxoit Kopenb 00yciioBieHs! e€ Manoii Boji-
HOCTBIO U MTOBBIIIIEHHOHN YKUBOTHOBOJYECKON HArPY3KOH 10 CPABHEHHUIO C OCTATHHBIMH OOBEKTaMH.

4. Ha mepBOM y4acTke TOATBEpK/IeHa KIIFOUYeBast pOJib )KUBOTHOBOAUECKOU oTpaciu B (op-
MUPOBaHHH THIPOXUMHUYECKON CHTyarnu. Ha BTOpOM ydacTke THIpOXHUMUYEcKas cUTyanus (op-
MUPYETCS KaK MO/ BIUSHUEM KUBOTHOBOJIUECKOTO CEKTOPA, TaK M CO CTOPOHBI HEKAHAIN30BaH-
HBIX CETUTEOHBIX TEPPUTOPHIA, B TIEPBYIO OUYEpeb OT T. AJIEKCeeBKa, KOTOPHIH 00eCTIeYeH KaHa-
JU3alMOHHBIMU ceTaMHU He O6osee yem Ha 50 %.
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AHaJIU3 NOBeAeHUs TYPUCTOB B YCJIOBUAX PA3BUTUA KOMILIECKCA
«buprozoBas Karynb»: HCno/ib30BaHUe 0€CIIUJIOTHBIX ANNIAPATOB
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AnHoTaumsi. B craTbe mpencTaBieH OMBIT MCHOJB30BAaHMSI CHEMKHM MECTHOCTH C TIOMOIIBIO OSCIMIIOTHBIX
nerarenbHbIX armmapatoB (BIUIA) mis mpocTpaHCTBEHHO-BPEMEHHOTO aHAITN3a TYPUCTCKUX TIOTOKOB Ha YPOBHE
TYPHUCTCKOro Komiuiekca. PaspaboranHasi MeTonuka Oa3upyercs HAa NPUMEHEHHH TEXHOJIOTMH OECIMIOTHON
CHEMKH 1 TIOCTIETYIOIIETO UKIIa 00pabOTKH ¢ UHAIM3AIMEN B BUE JIOKATBHOH reoMH(OPMAIIMOHHON CUCTEMBI
(T'C), xoTopast O3BOJISIET HCHONB30BAThH MPU aHAIN3E JOTOIHUTENHHYIO MPOCTPAHCTBEHHYIO WH(OPMAIHIO.
AnpobrpoBaHre METOAMKH TPOBEIEHO HAa KITIOYEBON TEPPUTOPWH B TIpENeNiaX TYPHCTCKO-PEKpEaIlmOHHON
0c000# PKOHOMHUYECKOM 30HBI «bupro3oBas KatyHby, pacnonokxeHHON B HU3KOrophe Anraiickoro kpas. J{is
BBIOOPA YYAaCTKOB ChEMKH MPEABAPUTENILHO OBUTH BBISIBIICHBI ATTPAKTOPHI TeppuTOpHd. CheMKa MPOBOIIIIACH B
utone — aBrycre 2022 roga B BBIXOAHBIE THU B TEUCHHUE YETHIPEX BPEMEHHBIX MHTEPBAIOB: ¢ 9:00 mo 12:00, c
13:00 mo 14:00, ¢ 14:00 go 15:00, ¢ 16:00 mo 18:00. AHamu3 TEMNOBBIX KapT MO3BOJMI YCTAHOBHUTH, YTO
HaOJI0AAeTCsl TTOJIOKHUTENbHAS AUHaMUKa Yrcia TypuctoB ¢ 9:00 mo 18:00, mpu 5ToM Hanbosee pe3Kuii CKauoK
OTMeYaeTcsi B OO€IEHHOE BpeMs B CpaBHEHWM C TOMyIaHeM (yBenmmdeHHe motoka B 3,5). Ilpm amammse
NPOCTPAHCTBEHHOTO paclpesielicHNs] MOTOKOB BBISIBIICHO TPU siApa KOHLEHTpalMW TYPHCTOB B paiioHe
HCKYCCTBEHHOTO 03epa. Kpome 3Toro, MoBbIeHHas TNIOTHOCTh TYPUCTOB OTMeuaeTcsl y OacceiiHOB Ha TypOazax
C Pa3BUTON MH(PACTPYKTYPOH, a TAKKE B 30HE CyBEHHUPOB U IPOKaTa. Y CTAHOBJIEHO, YTO MOT0/a B HU3KOTOPHON
yacTH AJTas OKas3blBaeT CYLLECTBEHHOE BJIMSHHE HAa MHTEPEC TYPHUCTOB K arTpakTopam. B 3Toil cBs3m mms
Pa3BUTHSI TEPPUTOPUH HEOOXOMMO TPOEKTHPOBATH ATTPAKTOPHI U BO3MOYKHBIE TYPHCTCKHE aKTHBHOCTH IS
Pa3HBIX MTOTOIHBIX YCIOBUH, B TOM UYHCIIE MEXCE30HbS M 3MIMHETO TIEpHO/Ia.

KaoueBble cioBa: TypucTckas HHQPAcTPyKTypa, TYPUCTCKHM MOTOK, AaTTPAKTOPBl, TYPUCTCKO-
pekpeanronHoe npoektuposanue, bITIA-ceemka, [IC
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22-27-00245 «TeopeTUKO-METOA0IOTHYECKUE OCHOBBI IMPOCKTUPOBAHUSA TYPUCTCKUX TEPPUTOPUI B
YCIIOBHSIX COLMAIEHO-3KOHOMHYECKUX CHCTEM IIPEATOPHBIX U TOPHBIX TEPPUTOPUI AJTasy.
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OecnMIIOTHBIX anmnapaToB. Pernonanshbie reocuctemsl, 47(1) 88—100. DOI: 10.52575/2712-7443-2023-
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Unmanned Aerial Vehicles for Analyzing the Behavior
of Tourists on the "Biruzovaya Katun"

Alexander N. Dunets, Evgeny P. Krupochkin, Evgeniya M. Tabakaeva,
Anastasiya V. Kotelnikova
Altai State University
61 Lenin Avenue, Barnaul 656049, Russia,
E-mail: dunets@mail.ru, evgeny.krupochkin@yandex.ru, tabakacvaem@mail.ru, natena-son@mail.ru

Abstract. The purpose of the study is to develop a methodology for using UAVs to analyze the spatial
behavior of tourists at the level of the tourist complex. The key area for testing the methodology is the territory
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of the special economic zone of the tourist and recreational type "Turquoise Katun", located in the low
mountains of the Altai Territory. The collection of data on the movements of visitors was carried out in July-
August 2022 using UAV surveys on weekends during four time intervals: from 9:00 am to 12:00 pm, from
1:00 pm to 2:00 pm, from 2:00 pm to 3:00 pm, from 4:00 pm to 6:00 pm on the key area of the tourist complex.
The territory for the UAV survey was chosen taking into account the presence of attractors. As a result of
photogrammetric processing of images, a digital elevation model and a series of orthophotomaps were built
in the WGS-84 coordinate system corresponding to the given observation time intervals. On the basis of the
collected spatial data, heatmaps of the density of tourist flows were constructed and their analysis was carried
out, incl. comparison with attractors. The obtained spatial data are integrated into the GIS project, which
greatly expands the possibilities for analysis. The advantages of using this technology are spatial referencing
of images (each image has its own coordinates and time); high reliability (photogrammetric processing
technology provides high accuracy of spatial processing results); efficiency of the entire cycle of work. An
analysis of heatmaps showed that there is a positive trend in the number of tourists from 9:00 am to 6:00 pm,
with the sharpest increase observed at lunchtime compared to noon (an increase in flow of 3.5). Three spots
of tourist concentration were identified in the area of the artificial lake, which is determined by the landscape
attractiveness of the western and eastern shores of the lake and the presence of a beach area for families with
children in the northwestern part of the lake. In addition, an increased density of tourists is observed near the
pools at camp sites with developed infrastructure, as well as in the area of souvenirs and rentals. It has been
established that the weather in the low-mountainous part of Altai has a significant impact on the interest of
tourists in attractors. In this regard, when developing the territory of the tourist complex, it is necessary to
design attractors and possible tourist activities for different weather conditions, including the off-season and
the winter period.

Keywords: tourist facilities, tourist flow, attractors, tourist and recreational design, UAV survey, GIS
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BBenenune

HccnenoBanue noBeaeHNsI TYpUCTOB — OJIMH U3 aKTYaJIbHBIX, HO HEJOCTaTOYHO M3YYEHHBIX
BOIPOCOB B YCIIOBUSIX pa3BUTHS TYPHUCTCKO-PEKpEallMOHHBIX KomiuiekcoB [KonbOosckwuii,
Mopososa, 2010]. BaxneiimuM HanpasieHHeM (OPMUPOBAHUS HHIYCTPUHU SIBISETCS 3HAHHE
MoJieNiel MOBEIEHUs YeJI0BEKa, YTO MO3BOJISET BBIABIATH MOTPEOHOCTH B Pa3BUTHU TYPUCTCKON
MHQPACTPYKTYphbl, a TakKe HMeeT OOJIbIIOe 3HAaYeHHE MpPU MPOEKTUPOBAHUHM TEPPUTOPHUIA
[Kpyxanun u ap., 2019]. CymiecTByroT pa3inuyHble MOAXO0/bl K U3YYEHUIO TYPUCTCKUX MOTOKOB.
TpaauLIMOHHBIM METOJOM SIBJISIFOTCSI aHKETHBIE OINPOCHI JJIS BBIABIEHHUS IPOCTPAHCTBEHHBIX
npeanodyreHuii TypuctoB [Mapreimenko, 2011]. Ilpu Bcex nocTOMHCTBAX METOJ| OTIMYAETCs
ompezeIeHHON Nojel CyOBbEeKTMBHOCTH, TaK KakK II0JlydyaeMble OTBEThI MOTYT OBITh HE BCerja
WCKPEHHUMU WJIM TOJHBIMU 110 CPABHEHUIO C METOJ0M HaOmoneHus. Cpenn HHCTPYMEHTAIbHbIX
METOJIOB M3YUYEHHs TYPUCTCKHUX IOTOKOB INpeodagaeT KOJIMYECTBEHHBIH YYET NepeBIKEHUS
JIIOJIEH C TTOMOIIBIO JAHHBIX OMEPaToOpoB coTOBOM cBsi3u [Qin et al., 2019; Kanunckas u np., 2021],
410, 0€3yCI0BHO, B)KHO, HO HE BCET/Ia JAET CBEICHUS O KaUeCTBEHHBIX MPU3HAKAX, B TOM YHCIIE 00
00BEKTax, MPUBJIEKAIOIINX JIIOJIEH Ha YpOBHE TYPUCTCKOM MECTHOCTH WM KoMiuiekca. O0630p
MIPOCTPAaHCTBEHHBIX MOJIEEN MapLIpyTOB, NMpeJCTaBlIeHHbIN B padote [['onomuaosa, UydeHnkona,
2019], moka3bIBaeT, 4YTO B HUX MEPEMEIICHUE IOCETUTENIE paccCMaTpPUBAETCA C JTOCTATOYHO
BBICOKOH CTeneHbt0 000011eHNs (Ha YPOBHE CTpaH WK ropoaoB). OHAKO ISl IPOSKTUPOBAHUS HA
YPOBHE TYPUCTCKOTO KOMIIJIEKCA HJIM MECTHOCTH OCOOEHHO BayKHO M3y4YEHHUE MTOBEJCHUS TYPUCTOB
C TOYKH 3pEHHs BBIOOpPA UMM KOHKPETHBIX aTTPAaKTOPOB — OOBEKTOB, MPEICTABISIOMNX JJIsI HUX
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UHTEpEeC U (HOPMHUPYIOUINX LENU MOCEIIECHHs. JTa 3a7a4a OTYaCTH MOXKET OBITh pellieHa B POIIecce
HEMOCPEJICTBEHHOTO BU3YaIIbHOT'O HAOJIIOIEHUS TypUCTCKOTO oBeaeHus [ [xanmkyrazosa, 2019],
XOTsl U TpeOyeT OONMBIIMX TPyAO3aTpaT U UMeeT Oojiee HU3KYI0 TOYHOCTh O CPAaBHEHHUIO C
WHCTPYMEHTAJILHBIMU METO/IaMU HAOJIFOICHHSL.

3HAYUTENBHBIN TOTEHIIMA JIJIsl IPUMEHEHUS B Cepe MPOCKTUPOBAHUS 00BEKTOB TyprU3Ma
UMEIOT paboThl, BhimojaHeHHbIE A.I. BombmakoBeiM u A.A. Anydpuesim [2015], koTOpBIH
pa3paloTajl METOIMKY aHaJIM3a MPOCTPAHCTBEHHOIO MOBEAEHUS JIOAEH B rOPOJICKON MECTHOCTU
(Ha mromansx, OynpBapax M T. JI.) HA OCHOBE aHaJM3a KOCMOCHUMKOB [HsmMmopsxk u ap., 2018].
K coxanenuro, ee MNPUMEHEHHE OrPAaHUYEHO HEBO3MOXKHOCTHIO YIIYOJEHHOTO —aHalu3a
BPEMEHHBIX M3MEHEHUH IMOBEACHMs JIojei (Hampumep, B TeueHue JHsA). ONbIT MpUMEHEHUs
BIIJIA-cbeMKH M1 OLIEHKM TYPUCTCKOI'O IOTEHLHANA TEPPUTOPUMA M APYTHX 3aJay OIMCAaH B
pabotax [Borkowski, Mtynarczyk, 2019; Sestras et al., 2020; Kandrot et al., 2022; Tumova et al.,
2022].

TakuM 00pa3zoM, 1eNbI0 HAIIUX HCCIEAOBAHUU SIBISIETCA pa3pabOTKa HOBOM METOJIUKH
BBISIBJICHHSI [IPOCTPAHCTBEHHOTO pPa3HOOOpasusi TYPHCTCKOIO TIOBEACHHS B Maciirtade
TYPHUCTCKOTO KOMILJIEKCA, OCHOBaHHOM Ha TexHosnoruu bIJIA-creMku.

KirroueBsle 3aaun:

1. BoissBUTH TpaHHIBl TEPPUTOPUATBHOTO OOBEKTAa HMCCIEAOBAaHUS B pPaMKax MOJEIbHOMN
TEPPUTOPUN 0COO0N SKOHOMHUYECKOH 30HBI TYPHUCTCKO-PEKpeallMoHHOro THmHa «bupro3oBas
Karynb».

2. Pa3zpaboTarh TEXHOJIOTHIO CHEMKH, MPOTPAMMHUPOBAHUS M WCIOJHEHUS IOJIETHOTO
3aganus s BIUJIA ¢ nenpio momyueHus: 0OObEKTUBHBIX JAHHBIX O pacHpeesIeHUH TyPUCTOB.

3. Pa3paborats ceputo 'MIC-Moneneil B BUae KapT TEIUIOBBIX MOTOKOB HA MCCIEAYEMBIii
MOJIEIbHBIN YYaCTOK.

4. BbIIBUTh OCHOBHBIE 3aKOHOMEPHOCTH M NPUUYMHHO-CIIE/ICTBEHHBIE CBSI3U MOBEICHHS
TYPHUCTOB Ha MOJAOOHBIX TEPPUTOPHSIX.

O0BEeKTBLI M MEeTOALI MCCJIe10BAHUSA

Ha ocHOBe pecypcHOTro 1oaxo/1a pasBuTHE TYPUCTCKUX TEPPUTOPUI CBSA3AHO C BBISIBIICHUEM
U HCIOJb30BAHUEM Y4YacTKOB C HaMOOJBIINM PEKPEalMOHHBIM MOTeHUuanoM. CuuTaercs, 4To
HauOOJIBIIYIO MPUBJIEKATEIBHOCTh UMEIOT YYAaCTKU Ha CThIKE Pa3HbIX MPUPOJHBIX cpel (Boaa —
cyma, ropsl, Jec)'. PecypcHo-reorpaduueckuii MOAXOA MO3BOJAET COOTHECTH LIEHHOCTh
TYPHUCTCKUX PECYPCOB M UX UCITOJIB30BAHNUE TYPUCTAMH.

N3yyaTe TYpUCTCKOE IMPOCTPAHCTBO M PACIpPEIEICHUE TYPUCTCKUX IIOTOKOB MOXKHO Ha
OCHOBE KOMIUIEKCHOTO mojaxoza. Ilocerntenu He MOryT ObITh PaBHOMEPHO pacCHpEeesIeHbI 10
BCeU TeppuTOpuU. Ha mpocTpaHCTBEHHOE pasMELICHUE IIOTOKA BIUAKOT TYPUCTCKHUE aTTPAKTOPBIL,
UH(QpacTpyKTypa, IICUXOJIOTO-MIOBEIEHYECKHE XapaKTepUCTUKH Jtojed. TeppuropuanbHas
OpraHM3alys SABJISETCS BaXHEUIIEH COCTABIAIOLIEH Pa3BUTUS TEPPUTOPUAIIBHOTO TYPUCTCKOTO
komiuiekca [Opperman, 1993]. KommiekcHbpI TOAXO0A TIO3BOJISIET COBEPIICHCTBOBATH
B3aMMOCBS3H MEXKIY TEPPUTOPHAIBHBIMU CTpYKTypamu [Muponenko, 2005].

Ha npumepe kimroueBoii Tepputoprn B brpro3oBoii KaTyHu BEISIBIAIOCH IPOCTPAHCTBEHHOE
pasMelleHre TYPUCTCKUX PECypCOB, aTTPAKTOPOB U OTpeOUTENEH TyprCTCKUX yeyr. st aToro
BaKHO OBLIIO MTPOBECTH HUCCIIEAOBAHUS MEPEMEIIEHUN JI0Ie B TeueHue CyToK. [[is mpoBeaeHus
paboT OoTOMpaIKCh BBIXOAHBIE JTHU C XOpOIIEH MOro0H, YTO TMO3BOJMJIO BBISBUTH «SApa
MPUTSKEHUS. TYPUCTOB.

AnpoOUpOBaHHBIH HaMM METOJI HCCIEIOBaHMs TOBEACHUs JroAed Oasupyercs Ha
texHosiornu bITJIA-cheMKH B pa3HbIE MHTEPBAIbl BPEMEHH B IIPEAEIIax U3y4aeMOl TEPPUTOPHH,

! KyckoB A.C., ViBanos A.B., SImkos U.A., Ilupunakun I1.C. 2011. Typuctckoe pecypcoseenne. Mocksa,
VYHuBepcureTckas kaura, 352 c.
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a Takxke Mmocjenyromeil GpoTorpaMMeTpruuecKoi n TeMaTHueckoi oopadorke. Hagano pabotsr ¢
BITJTA-koMIuIeKCOM TpenronaraeT IMOATOTOBKY M HACTPOWKY OOOpYyIOBaHHS, HACTPOUKY
IIPOrpaMMHOT0 o0ecriedeHus (porpaMmma yrpasiieHuUs MOJETHBIM 33JJaHieM ) U KaJuOpoBKY (Tpu
HeoOxoauMocTH). JleTHO-cheMouHble pabOThl MPOU3BOAMIINCH C IOMOIIBIO ABYX AallapaTos:
BIUTA wmynstupotopHoro tuna DJI Inspire-1; BIIJIA mynstupotopHoro tuna DJI Mini 2.
HenocpencTBeHHO caM CheMOYHBIHM MpoLece BKIIIOYAT ABa BHIa ChbEMKH — Chb€MKa B CBOOOIHOM
pPEXHMME U ChbEMKA B PEXKUME IIEPEKPBITUS B IIPEJIENAX YKa3aHHOU 30HBI.

dororpammerpuueckas 00pabOTKa CHUMKOB BBINOJHsIACh — Agisoft  Metashape
Professional Edition m BkoYana MATh STAaloOB: CO3JaHHE (OTOTPAMMETPHUUYECKOTO IMPOEKTa;
IIOCTPOEHHE CUCTEMBI CBSI3YIOLUX TOYEK [yl BeIpaBHUBaHUA (oTorpaduil 1 0TOpaKOBKHU IIIOXUX
KaJIpOB; KOPPEKTUPOBKA CHUCTEMBbl KOOPJIMHAT U ONTHMHU3AlUs BBIPABHUBAHUS I103BOJIAET
IIPOM3BO/IUTh W3MEPEHUsI 0ObeMa WM IUIOLaJM MMOBEPXHOCTH, SKCIIOPTUPOBATh MOCTPOCHHBIE
mozenu B ['IC; mocTpoeHure TIOTHOTO 00J1aKa TOYEK; ocTpoeHue mudpoBoii Moaeu penbeda u
opTodoToIlIaHa.

Kapra BbICOT sIBIsIETCS HEOOXOOMMBIM YCIOBHEM JJIsi MOCTPOEHUs opTodoToruiaHa,
IIOCKOJIbKY 3HAY€HHUs BBICOT YUHMTHIBAIOTCS MPU OPTOKOPPEKIMU IMOJYYEHHOI'O M300pakeHUs —
MO3auKH.

PesynpTatom QororpamMmerpuueckoil oOpabOTKU SBJISETCS Cepusi IUIAHOB B CHCTEME
koopauHat WGS-84, cooTBeTcTByIOIIas 3aJaHHBIM WHTEpBajiaM BpeMmeHH. [IpeaBaputenbHOe
HaOJI0ICHNE 32 MMOTOKAaMH MO3BOJIMIIO HaM 3KCIEPUMEHTAIbHBIM ITyTEM BBLACIUTH MHTEPBAJIbI
cbeMkH ¢ 9:00 o 18:00 ¢ yueToM KOJIMYECTBEHHOTO U MPOCTPAHCTBEHHOI'O M3MEHEHUs MOTOKa
TYPUCTOB. DTO MO3BOJIUIIO MOJIYYUTh HAOOPBHl HCXOJHBIX MPOCTPAHCTBEHHBIX NaHHbIX 1 [ UC,
Ha OCHOBE KOTOPBIX BO3MOKHBI IIOCTPOEHUE U AHAIIU3 TEIJIOBBIX ITOTOKOBY», T. €. INIOTHOCTH
pa3MelIeHus TYpUCTOB.

Pe3yabTaTrsl U MX 00CyKACHHE

WNuBecTunnoHHbIN npoekT buprozosoit Katynu npencrasnser co60il BHOBb CO3JJaHHYIO
TYPUCTCKYIO TEPPUTOPHUIO, PA3BUTHE KOTOPOU NPOUCXOAMNIIO B YAAJIEHHOHN OT CYIIECTBYIOIINX
JOpor 4acTu B HUHeM TeueHHMU p. KaryHu. OCHOBHBIMH XapaKTepUCTHKAMH JaHHOM
MECTHOCTH SBJISIOTCS HAJIMYHUE PEKH CO 3HAUYUTEJIBHOM CKOPOCTHIO TEUYEHHUS U MPUPOIHOTO
naHamagdTa — HU3KOrOpHil, MOKPHITHIX COCHOBO-0€PE30BbIM JIECOM, 1 CEHOKOCOB Ha OTKPBITHIX
ydacTKaxX TOpPHBIX JI0JIMH. Pa3BuTHe KapcTOBBIX (GOpM O00YCIOBUIIO MPHUBIIEKATEIBHO CTh ATON
TEPPUTOPUM I CHEJIEOTYpPUCTOB M OSKCKypcaHTOB. KimmaTr 37ech KOHTHMHEHTAJbHBIN C
TEIJIBIM JIETOM U OTHOCHUTENIBHO XOJOJHOM 3uMoil. CpenHsis TeMrepaTypa B sHBape (CaMblii
xononueii Mecsn) —18 °C, B utone +19 °C. CHer BbIafaeT B KOHIE HOSIOpS U yCTOMYMBO
JEeXUT 0 KOHIa mMapTa. BeicoTa cHexHoro mnokpoBa gocturaer 88 cm [Xapnaamos, 2015;
XapnamoBa, 2017]. Takue yciaoBus MO3BOJISIOT pa3BUBaTh 3/1eCh pPa3HOOOpa3HbIE BHUbI
TypusMma. OJHAKO MOAOOHBIE YCIOBHS HMMEIOTCS Ha OOJBIIONW TEPPUTOPUH B HU3KOTOPBAX
Antas. OTCyTCTBHE JOCTAaTOYHOTO KOJIMYECTBA BOJHBIX OOBEKTOB C TEIJIOW BOJOM
00yCIJIOBUIIO JIOKAJIU3AIMIO TYPUCTCKOTO OTOKA B MECTaxX OJIaronpUsITHBIX JJIS OTJbIXA Y BOABI
n kynanud. [loatomy neHTpanbHbiM 00beKTOM B bupro3zoBoit KaTyHu cTanm MCKycCTBEHHO
CO3JJaHHBIN BOJOEM.

Ha stoii Tepputopun k HacTosieMy BpeMEeHH c(pOpMHPOBAH TYPHUCTCKO-PEKPEalOHHBIN
KOMIUIEKC, BKJIIOYAIOIIUI HCKYCCTBEHHBIH BOJOEM, TOCTHHHMYHBIE KOMIUIEKCHI, IapK
AKCTpPEMAaJIbHBIX Pa3BJI€UEHUM, BHICTABOUHBIE MOMEIEHHUs, Mara3uusl, kade u np. bupro3osas
Karynp HaxoauTCs €le Ha CTaluu pa3BUTHSI U BaXKHO BBIIBUTb, KaK CYILIECTBYIOLIUE aTTPAKTOPBI
00ecneurBaloT MPUBJIEKATEIBHOCTh CPOPMUPOBAHHOTO TYPUCTCKOIO MpocTpaHcTBa. s 3Toro
HEO0X0MMO MPOAHATU3UPOBATh MPOCTPAHCTBEHHOE IIOBEACHHWE TYPUCTOB Ha TEPPUTOPUU
KOMIUIEKCA M  OLEHUThb IPHUBJEKATEIbHOCTh CYIIECTBYIOIIMX TYPUCTCKMX OOBEKTOB
(arTpakTOpOB).
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JIyis BBISIBJICHHUST BOCTPEOOBAHHOCTH CO3JAHHON TYPUCTCKON MH(PACTPYKTYphI MPOBEICH
AQHAJIN3 COOTHOIIEHUS AaTTPAaKTOPOB M PACIPENEICHHUS TYpUCTOB Ha KIIOYEBOM YYacTKe
buprozosas Karyss.

KiroueBbIM aTTpakTOPOM TEPPUTOPUU SBISAETCS MCKYCCTBEHHBIM BOJOEM — ILICHTP
OPUTSDKEHUST TypucTOB. Ha mpoTsbkeHnu ero OeperoBoil JTMHUM OOLIEH MIIONIa b0 aKBaTOPUHU
4,5 ra HaxogMTCA IUBDK. boilee mumpokas mosioca IiskKa pacliosiaracTcs Ha 3alaHoN U CeBepo-
3amaiHoOi CTOpOHE BojoeMa. B ceBepHO# "acTu paboTaeT akBamapk, MpeJCTaBISIOMNN U3 ceOs
BOJIHBIE TOPKH, PACIIOJIOKEHHBIE HAIIPOTHUB APYT Ipyra. Pacmmpenne Bogoema B c€BEpO-3aagHon
YaCTH B COUETAHUHU C HEOOJIBIION TIIyOMHOM CO3/71aeT YCIOBUS IS OT/AbIXa CEMEH ¢ AeThMHU.

Bonoem nmeet BeITAHYTYIO (hopMy U J11000i ero Oeper MOXKeT MCII0JIb30BaThCsl KaK MK,
OpnHako coueTraHue aTTpPaKTOPOB U MEi3aXHasl IPUBJIEKATENIbHOCTb, KOTOPAs ABISETCS OJHUM U3
IJIaBHBIX KPUTEPHUEB ICTETUUECKOM NPUBJIEKATEIIBHOCTH TEPPUTOPUH, BIIUAIOT HA PACIIPEEICHHAE
Typuctckoro noroka [dupun, 2007; Hupun, [Tormos, 2010]. OcHoBHas 9acTh IUIsHKa oOpaiieHa B
cropony Katynu u roproro xpe6ta. OTKpbIBarOIMICSI BUJ KOHLIEHTPUPYET B ceOe MHOKECTBO
pPa3HbIX DJIEMEHTOB, YTO JaeT MPEUMYIIECTBO IpU BbIOOpe MecTa otTabixa. IleiizaxHoe
pasHooOpa3ue BIMIET TAKKE U Ha pa3MelleHne Kade, KOTOpble IIOCTPOEHBI Ha 3araJHON CTOpPOHE
BOJIOEMA, HAxXOIATCS MpsMO 3a IUBDKEM M OTHAEIEHBbI INPOTYJIOYHOM nopoxkod. Ha msboke
pacrojokKeHbl IIE3JIOHTM, TOYKHM IpOKaTa Cal-I0COK M KaraMapaHoB, TOProBbl€ TOYKH C
IIPOXJIaJIUTEIILHBIMU HAITUTKAMHU.

[Tostoca uis’ka ¢ BOCTOUHOM CTOPOHBI YyTh MEHBIIE, YEM Ha 3anagHoi cropoHe. Cpasy 3a
IUBDKEM HaXOIUTCS OTpakIeHUe, OTAENIoNIee 30HYy Mporyiok ot Oepera p. Karyne. 3xech
HOCAXKEHBI JIEPEBbs U KYCTAPHUKHU, KOTOPBIE CO3/Ial0T YCIOBHUS AJIs 00Jiee CIIOKOMHOTO OT/IbIXA.

K 10ro-BocTOKyY OT BOJOEMA PACIIONIAralOTCs IBE€ CIOPTUBHBIX IUIOIAIKHU, OAHA U3 KOTOPBIX
— KOpT Juist OOJbpIIOro TeHHMcA. [lmomaaku OTAeNneHbl OT o3epa HE TOJBKO 3a00poM, HO U
MIOCAJIKaMHU JIEPEBLEB.

CeBepHas yacTh BOJI0OEMa SIBJISIETCS ITIaBHBIM BXOJIOM Ha BOJHBIA OOBEKT /7Sl IOCETUTENEH,
NPUEXaBIINX HAa aBTOMOOMIIAX. 37ieCh HaXOAATCA JBE KpyMHbIE MapKoBKU. O/1HA U3 HUX — MECTO
cTapTa MOTOAEJIBTOIIIIAHOB U IIPHUBJIEKAET BHUMAHKUE ITOCETUTENEH.

[Toxxons! k p. KaTyHb CO CTOPOHBI HCKYCCTBEHHOT'O 03€pa OrpaHUUYEHbI 3a00pOM B LIEJSIX
0e30macHOCTH. DBONBIIMHCTBO TYpUCTOB MOAXOAAT K pPEKE C IOKHOM CTOPOHBI O3€pa OT
MIOJIBECHOTO MOCTa, KOTOPbIN coennHsaeT buproszoByro Katyns ¢ UyiiCKUM TpaKTOM — OCHOBHOM
TYPUCTHUECKOM aBTOJOporo Antas. Manble apXUTeKTypHble (OpMBI B TApKOBOM 30HE B
COYETaHUU C MOCTOM M Oeperom peku HOmyJsipHbl i (poTorpadupoBaHus, OJHAKO 3/1€Ch HET
ITOCTOSTHHOT'O MOTOKA MEIINX TYPUCTOB.

BayxHbpIM aTTpaKkTOpOM SIBISIETCS ABYXATaKHAs XyAokecTBeHHas rajnepes «IIpoctop» B 300
M OT IOKHOM 4YacTH 03€pa, TJe MOXKHO O3HAKOMHUTHCS C IOCTOSSHHBIMH M BpPEMEHHBIMHU
HKCHO3ULUAME, apT-00beKTaMu. Psiiom paboTaroT pecTopaH U TOproBasi 30Ha.

ATTpakTOpaMH TaKXe BBICTYNAIOT OTKPBITbIE OacceiHbl HAa TEPPUTOPUU TOCTHUHHUII,
HaXOJALIMXCS HE TaK JJAJIEKO OT 03epa, MPEUMYIIECTBEHHO Ha 3alaJHoi CTOPOHE OT OeperoBoit
JIMHUU BOJOEMA.

OcHOBHBIE O0BEKTHI TYPUCTCKOM HMH(PACTPYKTYpPHl B 30HE MCCIIEJOBAHUS IMOKa3aHbI Ha
¢parmente kaptel 2I'MIC (puc. 1). BrigBieHue aTTpakTopoB Ha KIIOYEBOH TEPPUTOPHH
UCCIIEIOBaHUST HEOOXOIMMO ISl ONpe/IeTIeHNs] 3aKOHOMEPHOCTEH paclpesieleHnss TypUCTCKOTO
notoka. B wmrone — aBrycre 2022 roga NpOBENEHO HM3YYEHHE pPacHpeleseHUus TYpPUCTOB.
VYCTaHOBJIEHO, YTO BaXXHBIM (PAKTOPOM, BIMSIONIUM Ha KOJUYECTBO TYPHUCTOB, SBISIOTCS
MOTOIHBIE yCIOBHUA. BeiO0Op BeIxomHbIX AHEH 1y1st ipoBenenus BITJIA-cheMku ObUT HEOOXOTUMBIM
AJIEMEHTOM JUIs TIOJy4eHUs JOCTOBEPHOI MH(pOpMAIIHH.
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Puc. 1. KittoueBoit y4acTok Ha TEpPUTOPUH TYPUCTCKOTO Komiuiekca «buprozopas Karynby (https://2gis.ru/)
Fig. 1. Key section on the territory of the tourist complex "Turquoise Katun" (https://2gis.ru/)

BeIsBIIEHME aTTPAaKTOPOB CTAJO OCHOBOW I ONPENEIEHUS TEPPUTOPUHU, HA KOTOPYHO
Heo0xoauMo ObUI0 caenarh nosierHoe 3aaanue it BITJIA. Cbemka npoxouia B TeIUible JHU 03
0CaJKOB, pH THEBHOM Temmeparype +25 °C.

ITocne mpoBeaenus: BITJIA-chemkn MaTepuaisl Ob11H coOpanbl B ogHoM ['IC-nipoexte. Ha
OCHOBE KJaccH(UKaMKU W TOCIEAYIOIed pydyHOU KOPPEKTHPOBKH MO3auK (OpTO(OTOILIAHOB)
co3/laHbl HaOOpBI BEKTOPHBIX TOYEYHBIX CJIOEB (Bec oAHOW Touku: | Touka = 1 yenmosek),
IIOCTPOEHA CepHUs TEIUIOBBIX KapT, OTPAXKAIOIIMX ITOTOKM BHYTPHM KIIFOUEBOIO ydacTka. Bce
OCHOBHBIE ONepaluy anpoOupyeMoil TEXHOIOTUU OTpaXKeHbl Ha cxeme (puc. 2).

[Ipy co3maHMM TEIIOBBIX KapT HMCHOJb30Basica anroputMm «llmoTHocTh Anep». JlaHHBIN
QJITOPUTM TO3BOJISIET BBIYMCIUTH IUIOTHOCTh TOYEUHBIX OOBEKTOB BOKPYI KaXKAOH stueiiku
BBIXOAHOTO pactpa. [lo 3aBepieHNH SKCIIepUMEHTa TOCTPOEHA Cepusl TEIIOBBIX KapT (Tpumep,
KapTa puc. 3), cocTaBieHa TabauIa ¢ pe3yabTaTaMi CTaTUCTUYECKOH 00pabOTKH YHMCICHHOCTH
moneit B npenenax 093 TPK «buprozosas Katyasy (Tadn.).
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Puc. 2. TexHomoruyeckasi cxema NOCTPOCHHUS TEIIOBBIX KapT TYPUCTCKHUX MOTOKOB,
peanu3oBaHHast Ha ocHOBe MaTepuaioB bITJIA-cremkn: A — ucxoqHble HAOOPHI CHUMKOB,

B — npumepbl 00paboTaHHBIX CHUMKOB € BEKTOpHBIMH Habopamu ciioeB Touek B I IC (1 Touka = 1 yenosek),
C — npumenenue anroputMa «ILIOTHOCTB saep», D — 3aKkiIounTeNbHBII pe3yabTaT 00paboTKu
Fig. 2, Technological scheme for constructing heatmaps of tourist flows,
implemented on the basis of UAV survey materials: A — initial sets of images,

B — examples of processed images with vector setsof point layers in GIS (1 point = 1 person),

C — application of the "Density of cores" algorithm, D — the final processing result

YcnoBHble 0603HaueHns
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Puc. 3. ®parmMeHT TEMIOBOM KapThl I KIFOYEBOTO yJacTKa
Ha TEPPUTOPUHU TYPHUCTCKOTO KoMIuiekca «buprozoBas Katyns» (ans uaTepsana ¢ 16:00 mo 18:00)
Fig. 3. A fragment of a heatmap for a key section on the territory
of the tourist complex "Turquoise Katun" (for the interval from 4 pm to 6 pm)
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PesynbTathl cTarucTryeckoit 00pabOTKK JaHHBIX O YHCICHHOCTH JEOCH
B IIpeJIeNIax TYPUCTCKO-PEKPEAMOHHOI 0c000i SKOHOMUYECKOH 30HHI «brprozoBas KaTyHb»,
BBISBJICHHBIX ¢ HOMOIIBI0 BITJIA-cheMKku
The results of statistical processing of data on the number of people within the tourist and recreational
special economic zone "Turquoise Katun" identified by UAV survey

WNHuTepBan Hucno nmroaei MecTa KOHIEHTpaLuH (sapa) T'eorpagma «anep» o
KOHILIEHTPALMH JII0AeH
9:00—12:00 37 [TnsoxuHas 30Ha, Kade, Her siBHBIX LIEHTPOB,
IIPOTYJIOYHBIE TOPOKKH ciabast KOHLIEHTpauus
[TnsxHast 30Ha (BKITIOUast
141 BOJIHYIO aKBaTOPHIO), dopmupoBaHHE aTTPAKTOPOB
13:00-14:00 30HBI OTABIXa TOCTHHUYHBIX BOJIN3H TOCTUHUYHBIX
(mpupoct — 3,8)
KOMILIEKCOB, KOMIUIEKCOB U Kade
Kade, pecropansr
[TnspxHas 30HA (BKITIOYAs
BOJTHYIO aKBaTOPHIO),
14:00-15:00 314 30HBI OTZ[}Il)Ixa HpI/IGFI:e)KH)I)IX u Judepertmartis aTTpakTopos,
(mpupoct —2,2) (hopMHpOBaHUE HECKOIBKHX AP
OTIAJICHHBIX TOCTUHUYHBIX
KOMIIJICKCOB
OO1mee n3MeHEeHHE NOTOKA B
CTOPOHY aKBaTOPUH, CIUSHHE
[InsoxHas 30Ha (BKITIOYAst sqep B MPHOPEKHON 30HE,
16:00—18:00 412 BOJIHYIO aKBaTOPHIO), (opMHpOBaHNE HECKOIBKUX
(mpupoct — 1,3) BCE€ BH/JIbI TOCTUHUYHBIX MEJIKHAX, HO YCTOMYUBBIX SIEP B
KOMIUIEKCOB, Kade U pECTOpaHBbI 3araHo (He TpUOpPEKHOMN)
9acTH TEPPUTOPUH, HE
MIPUBSI3aHHOU K 03€py

AHanmM3 TEIUIOBBIX KapT TIO3BOJIMJI yCTAaHOBUTH CIEAYIOUINE 3aKOHOMEPHOCTH B
pacripe/ielleHUd  TNOTOKOB M TPEANOYTeHHAX TypuctoB. Bo-mepBbix, HalmromaeTcs
MOJIOXKUTEIbHAS JUHAMUKA uncia TypucToB ¢ 9:00 go 18:00, mpu sToM Hanbosee pe3kuil CKauyoK
OoTMedaeTcsl B 00e/JIeHHOE BpeMsl B CPaBHEHUU C MOJIyIHEM (yBeIMUYEHHE MOTOKa B 3,5). AHanu3
Pa3HOBPEMEHHBIX CHUMKOB (CTPYIITMPOBAHHBIX M0 WHTEPBAJIaM) TIO3BOJIHI BBISIBUTH HECKOJIBKO
anep KoHueHTpauu. K arTpakropaM OTHOCATCS: IUISDKHAsI 30HA C aKBaTOPUEH MCKYCCTBEHHOTO
03epa; MyHKTHI TUuTaHus (Kade, pecTopanbl); 6aCCEHBI U 30HBI OTABIXA, PACIIONIOKEHHBIE BOJIU3U
TOCTUHUYHBIX KOMIUIEKCOB; IIPOTYJIOYHBIE JOPOKKHU OKOJIO CYBEHUPHBIX IMaBHILOHOB U MTAPKOBast
30Ha C MAJTBIMU apXUTEKTYPHBIMHU (POpMaMHu.

Bosee neranbHbI aHATN3 110 BpeMEHHBIM HHTEPBaJIaM [103BOJISIET OOHAPYKUTH CIEAYIOIINE
MPOCTPaHCTBEHHBIC 3aKOHOMEpHOCTH: ¢ 9:00 10 monmynHs GUKCHpYyeTCs HauMEHBIIIee KOJIMIECTBO
TYpPUCTOB, 0OCOOEHHO Ha IJISKE U B MAapKOBBIX 30HAX. [IperMyIIECTBEHHO JIIOJIU COCPETOTOUCHBI
B Kade U Ha IPOTYJIOYHBIX JOPOKKAxX, MapkoBoi 30He. B ob6enennoe Bpems o 14:00 nabmronaercs
KOHIIGHTpALlUs B TPEX JIOKALMUAX: 0COOEHHO Ha Oepery o3epa, y JeTHUX Kade M Ha TepPUTOPHH
HEKOTOPBIX TOCTUHUYHBIX KOMIUIEKCOB ¢ OacceitHamu. B nnrepBane no 15:00, npu coxpaneHuu
o0mieil 3aKOHOMEpPHOCTH, MPOUCXOMUT JuddepeHIanns MNOTOKOB Ha HECKOJIBKO «Sep
KOHIICHTPALUN»: B IUBDKHOM 30HE, TOCTHHUYHOW 30HE OT/IBIXa B CEBEPHOM YaCTH TEPPUTOPUHU U Y
CYBEHUPHBIX MABUJIBOHOB C MeCTaMu INpokara. B unrtepBaie 1o 16:00 mporcxoaur nanbHei1iee
pa3bueHne YK€ BBIJCNICHHBIX <GiJiep KOHIIEHTpaluu» Ha Oojiee MeNKHE 3a CuUeT YCHJICHUs
MOIITHOCTH TIOTOKa, a TaKkkKe Oojiee YETKO BBIIENAETCS HOBOE SAPO — HEMOCPEIACTBEHHO
MpUOpEKHAsE aKBaTOpHsi, 0COOCHHO CeBepo-3amajaHas Touka U 0oJiee JTMHEHHass BOCTOYHAS 30HA
o3epa. JlaHHass TeHIEHIMs, OCOOCHHO CABHI IIOTOKAa HENOCPEACTBEHHO B aKBaTOPHIO,
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Habmomaercst 1o 18:00. Ilpu sToM oTMeuaercst 3amoyiHeHHEe OeperoBOil 30HBI MPAKTUYECKH CO
BCceX CTOpOoH. Hapsimy ¢ 3THM BbIgensieTcss HECKOJIbKO HEOOJBIINX TEIUIOBBIX SIJIEp B MeCTax
HAXO0XJICHUs 0aCCEHOB PSIIOM ¢ Kade.

Takum o0pa3oM, pacmpeleneHue TYpPUCTCKOrO IMOTOKa IO KIIOYEBOMY YYacTKy
OTpeNeNsIeTCsl HaJMYUeM pa3BUTOH HH(PACTPYKTYphl IUDKA B COYETAHMM C TEH3aXHON
MPUBJIEKATEIILHOCTHIO 3alaHOT0 M BOCTOYHOIO OEperoB 03epa, HAMYMEM IULDKa Ui ceMed ¢
JETbMH B CEBEPO-3alaqHOM yacTu o3epa. OCHOBHAs 30HA NPOTYJIOK BJOJb 3aIlaJHOM 4acTu 03epa —
OT MApKOBKU /10 Kade U PecCTOpaHOB, Jajee, K F0KHON YacTH, 1O CYBEHHUPOB U MapKOBOW 30HBI.
dopMupOBaHUE sIIEp MIOTHOCTH TAKXKE XaAPAKTEPHO y MECT C KOHLEHTpAIMe HHPPACTPYKTYPbI
pasBiieueHus (OacceitHbl, O€CeKU, UTPOBBIE TUTOMIAIKH).

Jnst HU3KOropHOM 30HBI AJTas B JIETHUM MEPHUOJ] XapaKTepHa 4YacTas CMEHa IOTOJIbI.
Pacnipenenennie TypuCTOB Ha KIIOYEBOM y4yacTke bupro3oBoit KaTynu ¢ meHtpom
«UCKYCCTBEHHOE 03€pO» SIBIISICTCS XapaKTEPHBIM ISl TETJIONW moroasl 0e3 poxas. B ocranpHOE
BpeMs OTIbIX TYpPUCTOB B JojiuHe KaTyHH CBSI3aH C 3KCKYpCHUSMH, OTABIXOM Ha TypOase (B
TOCTHHHMIIE), KPATKOBPEMEHHBIM IPOTYJIKaMHU 10 Oepery peku. CKOIICHHE TYPUCTOB XapaKTepHO
B MECTax OCHOBHBIX 9KCKYpPCHOHHBIX 00bekToB (TaBaunckue nemepsl Ha bupro3osoii Katynn),
MecTax IMpOJaXH CYBEHUPOB, Ha aTTPaKLMOHaX U B MApKOBbIX 30Hax. Hampumep, paxe npu
YCIIOBHM COJIHEUHOH IOTr0JIbl, HO ¢ Temneparypoil Bozayxa 1o +20 °C, kapTuHa pacnpeaeieHus
TYypIIOTOKAa MeHsieTcsl. VICKyCCTBEHHOE 03€pO B TaKHE MEPHOJbl MOKET IOceuiaTb HEOOJIbIIOE
KOJIMYECTBO TYPHUCTOB U TOJIBKO AJIs IPOTYJIOK.

[Toroma B HHU3KOrOpHOM 4YacTH AJnTas OKa3bIBACT CYIIECTBEHHOE BJIMSHHE HA WHTEpEC
TYpUCTOB B BBIOOpE aTTPAKTOPOB. X0yoAHAs peka KaTyHb ¢ OBICTphIM TE€UEHHUEM HE MOJIb3YeTCs
OOJBIION MOMYJSIPHOCTHIO Ha TEPPUTOPUHU KIFOYEBOTO y4YacTKa B CPAaBHEHUU C JIPYTHMH
aTTPaKTOPAMHU.

Jlns pa3BUTHS TEPPUTOPUU HEOOXOIMMO YUHUTHIBATh MEpeueHb aTTPAKTOPOB U BO3MOXKHBIX
TYPUCTCKUX aKTUBHOCTEW B pa3HBIX NOTOJHBIX YCIOBHUSX, B TOM YHCJIE B MEXCE30HbE U B 3UMHHI
nepuol. Co3gaHne TypUCTCKHX IPOEKTOB B PAcueTe Ha XOPOIIYIO MOTOAY JIETHEro NMEpHoia He
ornpasiaHo. Pa3BuTHE TYpPHCTCKHX KOMIUIEKCOB BO3MOXKHO Y€pe3 CO3/laHue HHQPACTPYKTYpHI,
KOoTOpast OylIeT COOTBETCTBOBaTh 3alpocaM TYpPUCTOB B pa3Hble ce30HbBL. s aHanuza
IIPOCTPAHCTBEHHO-BPEMEHHOTO MOBEJIEHHSI TYPUCTOB Ha TYPUCTCKO-PEKPEALMOHHON TEPPUTOPUN
anpoOMpoBaHa HOBasi METO/IMKA, KOTOpast 6a3upyeTcss Ha NPUMEHEHHH TEXHOJIOTMH OeCITMIIOTHON
CHEMKH U MOCIIEAYIOUIEro UKJIa 00paboTku ¢ puHanm3anuen B Bujae jokanbHoi ['YC.

K npenmMyinecTsaM JaHHON TEXHOJIOTUU OTHOCATCS: IPOCTPAHCTBEHHAS NPUBSA3KAa CHUMKOB
(KaXIplii CHUMOK MMEET CBOM KOOpPJMHATBI U BpEMs); BBICOKAs JIOCTOBEPHOCTH (TEXHOJIOTHS
¢dororpamMmeTpuueckoil 0OpabOTKH /aeT BBICOKYIO TOYHOCTh PE3yJbTaTOB MPOCTPAHCTBEHHOM
00pabOTKM); OTIEPAaTUBHOCTD BBHITTOJTHEHHS BCETO IUKJIA padoT.

3aKjao4eHue

B pabote mpenioxeH u anpoOHpoBaH HOBBIM METOIWYECKUH MOAXO0/ aHAIN3a MMOBEACHUS
TYpUCTOB B Maciutadbe TypucTckoro komiiekca (Ha mpumepe OD3 «buprozoBas KaryHb»),
Oasupyrouuiicss Ha Mmeroaax reorpaduu, reouHpopmatuku U (ortorpammerpuu. KiroueBbiM
3BEHOM IIpe/ularaéMoil TEXHOJOTMM cOopa M aHajau3a [JaHHBIX SBISETCS MNpPHUMEHEHHE
0OecnUIOTHOTO JIETaTeIbHOIO anmnapara JJis IpOoCTPaHCTBEHHO-BPEMEHHOI'0 aHAJIN3a TYPUCTCKUX
IIOTOKOB Ha YPOBHE TYPUCTCKOTO KOMIUIEKCA C TOCJIEAYIOLIMM IIOCTPOEHUEM MOJEIEH U
COOTHECEHHEM UX C aTTPAKTOPaMH.

TexHonoruss NpPOCTPaHCTBEHHO-BPEMEHHOTO aHAJIM3a TEIUIOBBIX IIOTOKOB, COIVIACHO
MPEACTABICHHOW cXeMme (CM. puc. 2), OCHOBaHAa Ha peanu3amnuu cooTBeTcTByromiero ['MC-
NpOoeKTa, (PYHKIMOHATBHBIMH 3a/1a4aMU KOTOPOTO SBIISIOTCS:

— akkymyiaupoBaHue pe3ynbTatoB BIIJIA-chbeMKM B €IuMHOM cucTteMe KOOpAMHAT B
npejenax yKa3aHHbBIX TPaHUIl 00J1acTH 00pabOTKH;
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— MOJKJIIYEHHUE JIH0O0H NMPOCTPAaHCTBEHHOM MH(pOpMAaLMKU K HPOEKTY, 00Jerdyaroumemy
IIOCTPOCHHUE AHAIUTUKU U BBISIBJIEHUE 3aKOHOMEPHOCTEN;

— uAeHTU(UKAIMS JIIOJIeH U co3aaHne Habopa BEKTOPHBIX CIOEB (TOYEK) B 3aJaHHON
CHCTEME BECOB;

— JIrOpUTMU3UPOBaHHAs 00pabOTKa TOUEK AJIsl IOCTPOEHUS TEMJIOBBIX KapT;

— CO3JaHUE W AHAJIU3 CEPUU TEIUIOBBIX KapT, OTPAKAIOIIUX IOTOKH BHYTPH JOKAJIBHOU
TYPUCTCKO-PEKPEALIMOHHOM 30HBI.

B pesynbTare KomIuieKkca MpPOBEIEHHBIX pabOT, MPEKIe BCEro, BBINOJIHEH cOOp Bcex
UMEIOIINXCA JTAaHHBIX JUIs MopaenupyeMoil tepputopun. CobOpansl B oanom ['MC-mpoekte
MaTepHualibl MHOTOJIHEBHBIX U Pa3HOBPEMEHHBIX (MHTEpBaJbHBIX) HAOMIOAECHUN B BHIE Habopa
CHUMKOB u oOnaka Ttodek. [laee Ha OCHOBE KIacCH(PUKAIMU W TOCISAYIOUIEH py4IHON
KOPPEKTHUPOBKU MO3auK (OpTO(OTOIUIAHOB) CO3/jaHbl HAOOPhI BEKTOPHBIX TOYEUHBIX CJI0EB (BEC
oJIHOM Touku: 1 Touka = | yenoBEK), MOCTPOEHA CEPUs TEIUIOBBIX KApPT, OTPAKAIOLIUX ITOTOKH
BHYTPU TYPUCTCKOI'O KOMILJIEKCA.

[IpoBeneHHble HcCIAENOBAaHUS  IO3BOJIWJIM  BBIIBUTH  NIPOCTPAHCTBEHHO-BPEMEHHbIE
0COOEHHOCTH IOBEJIEHHsI TYpPUCTOB Ha KJIIOYEBOM YYaCTKE TYpPUCTCKO-PEKpEaliMOHHOIO
KoMIulekca buprozoBas KaryHb. BeIABICHO TpH sApa KOHUEHTpALUU IOCETUTENEH B palioHE
HCKYCCTBEHHOTro o3epa. IIoBBIlIEHHAs IUIOTHOCTh TYPUCTOB (UKCUpyeTcs Yy OaccelHOB Ha
Typ6a3ax ¢ pa3BUTON HH(PPACTPYKTYPOIi, @ TAK)KE B 30HE MPOJIAXKH CYBEHUPOB U ITPOKATA.

OcHOBHBIE pe3ybTaThl UCCIAEAOBAHNUSA:

— paspaboTaHa HOBas METOJMKA BBIABJIEHUS IPOCTPAHCTBEHHOIO pa3HOOOpa3us
TYPUCTCKOTO TOBEIEHHUS B MacHITade TYPHCTCKOTO KOMIUIEKCA, OCHOBAHHOW Ha TEXHOJOTHH
BITJIA-chemKu;

— B paMKax IOpeJlaraéMoil  METOJIMKHM  ampoOMpOBaHA TEXHOJIOTUS  CHEMKH,
IIPOrPaMMUPOBAHNS WM MCIOJIHEHMs MNojeTHoro 3azanHus s BIIJIA ¢ menpro momydeHus
OOBEKTUBHBIX JaHHBIX O PACHPECIICHUN TYPUCTOB;

— mnoctpoena cepusi ['MC-moneneil TEMIOBBIX TOTOKOB, OTPAKAIOIIMX TOBEACHUE
TYPUCTOB B IIpEAEIax UCCIENYEMON TEPPUTOPHH;

—  BBISIBJICHBI OCHOBHBIE 32aKOHOMEPHOCTH U NPUYMHHO-CIIEJICTBEHHBIE CBSI3U NOBEIECHUS
TYPUCTOB B pa3Hbl€ MHTEPBaJIbl BPEMEHH;

— Ha OCHOBE IOJIYYEHHBIX JaHHBIX IPOBEJCHO U3yUyEHUE pa3MEIIEHHUs aTTPaKTOpPOB, X
IIPUBJIEKATEIBHOCTH Ul TypUCTOB, MTPOAHAIN3UPOBAHbI OCHOBHBIE NEPEMEUICHHS TYPUCTOB B
TE€YEHHE JHS.

B 3akmroueHuwe ciaeayeT OTMETUTh WHHOBAIIMOHHBIM — XapakTep MPEaOKEHHOTO
METOJIMYECKOT0 IMO/AX0/la K aHajlu3y TYPUCTCKMX IIOTOKOB M MOJEIUPOBAaHUS IIOBEIEHUS
TypucToB. K ero o0CHOBHBIM IIPENMYILECTBAM OTHOCSATCS:

1) onepaTUBHOCTD MOJIy4Y€HUSI HOBBIX JIaHHBIX;

2) BBICOKasi TOUHOCTh MPOCTPAHCTBEHHON M BPEMEHHOW MPUBS3KHY;

3) BO3MOXKHOCTh aHan3a 00paboTaHHBIX MaTepuasos B JM0boit [C-cucteme;

4) BO3MOXXHOCTb JIOTIOJIHEHHUSI U COOTHECEHHsI C JI000M KOTUYECTBEHHON MH(pOpManuei,
MOJIYYEHHOM U3 IPYrUX UCTOYHUKOB;

5) BO3MOXXHOCTb ITOCTPOCHUS TUHAMUYECKHUX MOJIEEH, TAKMX KaK «TETIOBBIE IIOTOKMY;

6) Masible MaTepuaIbHbIE 3aTpaThl HA MOJyueHnEe 0OBEKTUBHON MH(POPMAIMU B CPABHEHUH
C KJIACCMYECKMMH METOAaMU HaONIOEHUs, /U1 KOTOPhIX HEOOXOJMMO MPHUBIEYEHHE OONIBIIOrO
KOJIMYECTBA CIELMAIUCTOB, CUJI U MaTepUaIbHBIX PECYPCOB.

OCHOBHBIM HEJOCTATKOM SIBJISIETCS 3aBUCUMOCTb OT IOTOJHBIX YCJIOBHH, OJHAKO 3Ta
pobJemMa ycTpaHAeTCsl IPOBEJCHUEM ONEPAaTUBHONW ChEMKH, HAIIPUMED, B IPOMEKYTKE MEKIY
WHTEHCUBHBIMU OcaJkaMH. JIpyrMM BBIXOJOM W3 CHUTyallUM SIBJISETCS IEPEHECEHUE
3aIlJIAHMPOBAHHBIX ITOJIETOB HA IPYTOil IEHB, UTO HE TPEOyeT NepenporpaMMHUPOBAHHUS ITOJIETHOTO
3a/1aHusl.
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JPO3UOHHAS ONMACHOCTHh MAXOTHBIX 3eMenb besaropoackoii odsacTu

Bbypak K.A., Hapoxusa A.I'., Mapununa O.A.
Benropoackuii rocy1apcTBEHHBIN HAlIMOHATBHBIN HCCIICI0BATEILCKUN YHUBEPCHUTET,
Poccus, 308015, r. benropon, yi. ITodensr, 85
E-mail: buryak@bsu.edu.ru

AnHoTanusi. B craThe mpuBeeHbI pe3yabTaThl OLEHKH 3PO3HOHHOTO PUCKA OT JMBHEBOW 3PO3UU AJIS
MaxoTHBIX 3eMeNb benropojckoil obmactu. IloTeHIManbHBIE ITOYBEHHBIE TOTEPH PACCYUTAHBI IO
aJlanTUpOBaHHOM st ycnoBui Poccun spo3uonHoit mogenu USLE; BXomHbIE pacueTHbIE 3PO3HMOHHbBIC
(haKTOPHI NOTYYEHBI C UCTIONB30BaHUEM TEXHOJIOTHI MPOCTPAHCTBEHHOTO aHAIN3a B TEOMH(OPMAIIHOHHOM
cpeie, a CTPYKTypa MOCEBHBIX IUIOMma/ieii Obula MpoaHaJM3UpPOBAaHA C KCIIOJNH30BAHUEM AKTYaIbHBIX
CIYTHHUKOBBIX CHUMKOB. CpeIHEroJOBbIE MOTCHIIMAIbHBIE ITOYBEHHBIE TIOTEPH C TAIIHH 32 TOCIETHUE
10 ner cocraBunu 3,5 1/ra. Ha ocHOBE Mozenu CMbIBA C YHCTOTO Tapa co3aaHa 0a3a reoAaHHBIX
TEPPUTOPHI C MOBBIIIEHHBIM PHUCKOM 3PO3MOHHOM Jerpajaliiy, KOTopas BKIo4YaeT 14 Thicsd apeajoB Ha
MamHe. OTO  TO3BOJIIIO OIEHHUTh TPOCTPAHCTBEHHYIO AU(PQPEPEHIHANI0 SPO3UOHHOTO pHUCKa
00pabaThIBaeMBIX ITOYB OOJIACTH U OMPENCTUTh TEPPUTOPUH JAPECHOTO BHEPEHHUS IIPOTUBOIPOZHOHHBIX
Y TIOYBEHHO-PEAOMIIUTAIIMOHHBIX MEPOTIPUSATHIA.

KiroueBble cj10Ba: BoTHASI 3p03Ks TOYB, TOBEPXHOCTHBIN cMbIB, USLE, MofenupoBanue, mouBeHHbBIE TOTEPH

Baaropapuoctu: MccnenoBanue BITTONHEHO TIpy (PHHAHCOBOH mMoaiepyKke MUHHCTEPCTBA HAYKH U BbIC-
mero oopasoBanus Poccutickoii denepariu B pamkax ['ocynapcrBennoro 3amanus Ne FZWG-2023-0011.

Jas nurupoBanus: bypsk XK.A., Hapoxusas A.I'., Mapununa O.A. 2023. Dpo3noHHas OMAaCHOCTb
MaxoTHBIX 3eMenb benropoackoir obOmactu. Permonamenbie rTeocumcremsr, 47(1):  101-115.
DOI: 10.52575/2712-7443-2023-47-1-101-115

Erosion Risk of Arable Land in the Belgorod Oblast

Zhanna A. Buryak, Anastasia G. Narozhnyaya, Olga A. Marinina
Belgorod State National Research University,
85 Pobeda St, Belgorod 308015, Russia
E-mail: buryak@bsu.edu.ru

Abstract. The purpose of the work was to use geoinformation technologies to assess the soil erosion
risk from rainfall under conditions of intensive agricultural load at the regional level (on the example
of the Belgorod Oblast). Potential soil losses were calculated for arable land using the USLE erosion
model adapted for Russian conditions. The input calculated erosion factors were obtained using the
technologies of spatial analysis of the digital elevation model, and the structure of sown areas was
analyzed using up-to-date satellite images MODIS. The average annual potential soil losses from
arable land over the past 10 years amounted to 3.5 t ha'!. Based on the model of erosion from bare
(clean) fallow, a geodatabase of territories with an increased risk of erosion degradation was created,
which includes 14 thousand areas on arable land. This made it possible to assess the spatial
differentiation of the erosion risk of cultivated soils in the region and determine the areas for the
precision implementation of anti-erosion and soil rehabilitation measures. The developed geodatabase
corresponds to the priorities of the State Program for the effective involvement of agricultural land in
the turnover. Namely, it can serve as information support for identifying areas where, when expanding
the area of crops, it is necessary to apply a set of soil protection measures.

Keywords: water erosion, soil, surface runoff, USLE, modeling, soil losses
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BBenenune

Bopanast 5po3ust mouB — oHa U3 HauboJiee 3HAYUMBIX MPOOJIEM B CEIBCKOM XO3SICTBE
3anagHor yactu BocTouHno-EBponelickoil paBHuMHBI. OHAa HAHOCUT CYILIECTBEHHBIH Bpe] 3e-
MEJIBHBIM PECYPCaM U CEIbCKOXO03SMCTBEHHOMY MPOU3BOJICTBY CTPAHBI: €XKETOJHBIN yiepo ot
3po3uu oneHuBaercs npuMmepHo B 10 % noxona, npou3BeI€HHOTO CEIbCKUM X03siicTBOM [JIu-
ceukuit u ap., 2012].

3HauuTENbHOE COKpalIeHue rioliaau oopadareiBaeMbix mo4yB EBpomneiickoii yactu Poccuun
[Prishchepov et al., 2017] ¢ comyTCTBYIOIIMMH KIMMAaTHYECKUMU U3MEHEHUSIMU BO BCEX JIaH/I-
madTHBIX 30HaX mocie 1991 rona — rmaBHas MpUYMHA COKpAILIEHUs SPO3UOHHBIX ToTeph Ha 46 %
3a 20 ner [Golosov et al., 2018]. IIpeoOpa3oBanus B ceMTbCKOX034MCTBEHHOM MPOU3BOIcTBE Poc-
CUU TIOBJIUSAJIM B UTOT€ HA MOYBO3AIIUTHYIO CIIOCOOHOCThH arpoIlleHO30B, MPUYEM B PA3IUYHBIX
IPUPOJIHBIX 30HaX OHA MMEET pa3Hylo HampaBieHHOCThb [JIuTBuH u ap., 2017]: moBepXHOCTHBII
CMBIB [TOYBBI COKPATUJICS B JIECHOM U JIECOCTEITHON 30HAX, HO BBIPOC B CTEITHOM 30HE 3a CUET yBe-
JIMYEHUS JOIM MPOTALIHBIX KYJIBTYP.

C 2021 roga Bctynuia B cuity ['ocynapctBeHHas mporpamma 3h(GeKTUBHOTO BOBICUCHHS B
000pOT 3eMeJb CENbCKOXO03MCTBEHHOIO Ha3HAUYEHUS U Pa3BUTHS MEIMOPATUBHOIO KOMILJIEKCA
P® [O I'ocynapcTBenHoil mporpamme. .., 2023], nenb KOTOPO COCTOMT B MacIITAOHOM pacInpe-
HUU TIOCEBHBIX IJIONMIA/IEH 32 CUET BOBJICUYCHHUS B 000POT 3aJIKHBIX 3eMenb. [Ipu 3ToM Kpaiine
Ba)XHO HAa YpOBHE CYOBEKTOB M OPraHOB MECTHOI'O CaMOYIPaBJIEHUS MPEBEHTUBHO 0003HAYUTh
TEPPUTOPHUH, TTOBTOPHAS paclalika KOTOPIX HeleaecooopasHa, Indo TpedyeT MPUMEHEHUS KOM-
MJIEKCa MOYBO3ALUIUTHBIX MEPONPUITHI OT JOMUHHUPYIOUIUX MPOLECCOB JAErpajaluu, B T. 4. OT
BOJIHOM »po3uu Mo4B. ¥YcraHoBjeHO [MABaHOB 1 ap., 2017], yTo 3HaUMUTEIBHAS YaCTh 3a0pOIIeH-
HOi B 1990-e IT. mamHu UMeeT BBICOKUHM 3PO3MOHHBIM MOTEHIMAN peabeda, UTO HECEeT ompese-
JICHHBIE PUCKH IIPU €€ Hen30upaTeIbHOM BO3BpaTe B 00pabOTKYy.

[TosTOMY OIlEHKa pO3MOHHOT0 MOTEHIIMANA arpojaHa(TOB U BBIIBICHUE TEPPUTOPHIL €
MOBBILICHHBIM PO3HOHHBIM PUCKOM — aKTyaJlbHas 3a7a4a JUIsi CACTEMHBIX PEIEHUH IPOTHUBO3PO-
3MOHHOT'O KOHTPOJISl HA PETHOHAIBHOM ypoBHE. J[71s1 ee peeHus B macitade cyObeKTa CTpaHbl
HauboJsee NepCreKTUBHO MCIOIb30BaHUE MOJEIMPOBAHUS IPO3UOHHOIO IpoIiecca B TeouHpOp-
MAaIMOHHOM cpejie, MOAKPEIUIEHHOE Pe3y/IbTaTaMHU Ha3eMHBIX MMOYBEHHO-IPO3UOHHBIX 00Cie1o-
Banmii [Kunkus u ap., 2021; Maltsev et al., 2022]. ABTomMaTu3upoBaHHbIE TeOMH(GOPMAITIOHHBIC
cuctemsl (I'IC), nononHeHHbIe aKTyaTbHBIMH JAHHBIMU TUCTAHIIMOHHOTO 30HANPOBAHUS 3EMIIH,
MO3BOJIAIOT MOJy4yaTh HauboJjee OnepaTUBHYIO U JOCTOBEPHYIO MHPOPMAIINIO O COCTOSHUU pa3-
JMYHBIX YKOCUCTEM Ha Jt000# Teppuropuu [Epnokumos, Ltedypsk, 2022], B TOM yucae U 1is
KOHTPOJISI COCTOSIHHSI TIOYBEHHBIX pecypcoB. Mcnonb3oBanue I'MC u 6a3 reoiaHHBIX MMO3BOJISET
CBECTHU OIICHKY IOYBEHHBIX MOTEPh 0 KOHKPETHOI'O y4acTKa, IPUYeM MOJETb MOXeET OBbITh pac-
HIMpeHa 3JeMeHTaMd MOHUTOpUHTa cocTtaBa noceBoB [ Tepexun, 2019] u, Takum oOpazom, npu-
o0pecTH TUHAMUYHBIN PacUYeTHBIN XapakTep BIUIOTH JO OICHKU €KEeMECSYHBIX MOYBEHHBIX MO-
teps [Efthimiou, 2023].

Llenb paboThI coCTOSIA B UCIIOJIB30BAaHUH T€OMH(OPMAIIMOHHBIX TEXHOJIOTUN U pe3yibTa-
TOB MOJICIMPOBAHUS JJIsl OIIEHKH APO3MOHHOIO PUCKA B YCIOBUSX MHTEHCHUBHON 3eMienerbye-
CKOM Harpy3KH Ha pernoHaJIbHOM ypoBHE (Ha npumepe benropozackoit obnact).
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O0BbeKTHI H METOAbI UCCJICAOBAHUSA

benropoackas obmacte — oMH U3 cyObeKkTOB EBpomeiickoit yactu Poccuu, pacmomnoskena
Ha 1oro-3anajae CpeHepycCKOil BO3BBIIIEHHOCTH (puc. 1). DTO OJJMH U3 caMbIX arpapHO pa3BUTHIX
CyOBEKTOB CTPaHbI: pacllaXaHHOCTh TEPPUTOPHUH cocTaBisaeT 61 %. 3aHumMas B crpaHe 67-e MecTo
no momamy (27,1 Teic. kM%), Benropoackas 061acTh HAXOAUTCA HAa 12-M MecCTe 10 BaJoBOMY
coopy 3epHa (B 2021 roxy — 3 mutH T). [louBBI perrona 001a1at0T BEICOKUM €CTECTBEHHBIM TLIO-
JIOpOJIMEM: YEPHO3EMHBIE MTOUBbI 3aHUMarOT okosio 80 % Bcell miomanu U npumepHo 90 % ot
wiomaau namuu. [Ipu atom tepputopus benropoackoi o0nactu sBisieTcss Haubosaee POAUPO-
BaHHOU B LleHTpanbHO-UepHO3eMHOM paliOHE U NIOJIBEPIKEHA IIOBEPXHOCTHOMY CMBIBY U JIMHEH-
HOMY pa3MbIBY MOUB O0JIbIlIe coceAHUX obnacTeil. CKIIOHOBBIHM TUI TaHAIADTOB MIPEICTaBICH Ha
72 % 1unomianu obnactu. Tepputopus XxapakTepu3yeTcs BEICOKOH pacuIeHEHHOCTRIO penbeda (10
1,5 kxM/kM?), cyMMapHasi JUIMHA OBPa)kKHO-6aI0uHOl ceTu JocTuraer mnopsaka 18,5 teic. kM. Ila-
XOTHBIC 3eMJIH B To/IaBIisitomeM OobmuHCTBE (76 %) pacmonoxeHsl Ha ckioHax Oonee 1°. o
COBPEMEHHBIM OIIEHKaM J0JIsl SPOJUPOBAHHBIX IMOYB HA MalllHE cocTaBisieT 56 % oT ee obei
IUIOLIA /M.

20° 1

A30BCKOE
MOPE ﬂ—O 100 200 km

Puc. 1. Pacnonoxenne benropoackoit oonacTu
Fig. 1. Location of the study area (Belgorod Oblast)

[IponomxkuTenbHast UCTOPUS 3eMIIEIEIIBYECKOI0 OCBOCHHUS TEPPUTOPUH 00JIaCTH TPUBENa K
Jierpajialiliy BceX KOMIIOHEHTOB reocucteM [Yenaes u jp., 2008], B mepByro ouepeb MOYBEHHOTO
nokpoBa. [1o JaHHBIM KpYITHOMACIITAOHOTO MMOYBEHHOT0 00cae0oBanus 80-X IT. MPOILIOro BeKa
JI0JIs1 3pOAUPOBaHHOM namHu coctanisieT 49,9 %. [Ipuuem spoaupoBaHHbIE TUIOMIAN YBEIUYH-
Batorcs: 3a mocneanue 30 net 1o 2010 roga Ha 6 % [JIucenkuii, Maprunesckas, 2009]. I1o 0606-
IIEHHBIM OLIEHKAaM JIMTepaTypHBIX NCTOYHHMKOB CPEIHEr0JI0BbIe TEMIIbI CMbIBa B benropoackoit
o0acTu ¢ mamHu cocTaBisioT 5—6 1/ra [JKunkun, Uennes, 2014]. CmbiThie mouBbl benropoackoit
obmactu motepsui okosio 130 MITH T rymyca, u3-3a 4ero HaOJI01aeTCsl CHIYKEHNUE UX TIPOTyKTHB-
HOCTH — €KETOJIHBI He000p MPOJYKIIMHU B Iepecyere Ha 3epHO cocTasiseT 1,22 muH T [JIykun
u ap., 2008].

Jlnst onpeienieHus Ha MalllHe apeajioB C MOBBIILIEHHON 3P03UOHHON OMAaCHOCTHIO MPUMEHSIIN
METO]Ibl MaTEMaTHYECKOI'0 MOJIETUPOBAHUS SPO3UOHHBIX IIPOIECCOB, UCIIOIB3YS CPEACTBA MPO-
cTtpaHcTBeHHOro aHanu3a B [ MIC.

CymMmapHbIe 3p03MOHHBIE TIOTEPH MOYBBI CKJIAJBIBAIOTCS U3 OTEPH OT JUBHEBOM 3PO3UU U
9PO3HUH B [IEPUOJ BECEHHETO CHEroTasiHus. KimmaTtuueckrne n3MEeHEeHHsI MOCIIEIHETO TPUALIATHIIE-
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TS IPUBEJIN K CHUYKEHUIO J0JIM 3PO3UH OT CHETOTasiHUS B JIECOCTENTHOM 30HE B 12,6 pa3 no cpas-
HEHUIO ¢ JIMBHEBBIM cMbIBOM [Maltsev, Yermolaev, 2020]. B mocnennee BpeMs 1o o1ieHKaM Cpei-
HETOJIOBBIX TEMIIOB PO3UH B JIECOCTEITHOM 30HE TOMUHHUPYET JTUBHEBBIH CMBIB, a CJIOH Taioro
CTOKa HACTOJILKO MaJl, YTO HE MPUBOAUT K CYHIECTBEHHBIM 3PO3UOHHBIM MOTEPSM IIPH BECEHHEM
cHerotassHuu. [ToaToMy B JaHHO# paboTe MBI pacCMaTPUBAIN TOJIBKO JINBHEBYIO APO3UIO TIOYB.

Cpeanero/10BbIe TEMIIbI JINBHEBOW 3PO3UH MMOYBBI HA MAIIHE ObUIH PACCUYUTAHBI 10 SMITUPU-
yeckoii monenu USLE [Wischsmeier, Smith, 1978], anantupoBannoii myist yenosuii EBpornetickoit
Poccunm [Jlapuonos, 1993; Kpachos u np., 2001]:

W=RxKxLSxCxP, (1)

rae W — cpeaHerofoBble MOYBEHHbIE TOTEPHU OT JIMBHEBBIX OCAJIKOB (T/Ta B roJ1); R — 5pO3MOHHBIN
MOTEHIINAJ JIMBHEBBIX 0CAJIKOB MAaKCHUMAaIIbHOM 30-MHUHYTHOM HHTEHCUBHOCTH (YCIL. e11.); K — (ak-
TOp 9SpOAUpPYEeMOCTH TMO4YB (T/Ta Ha EOUHUIy OSPO3HMOHHOTO IMOTEHIHAjJa OCAaJKOB;);
LS —daxrop penbeda (ycir. en.); C — 3pO3UOHHBIN MHIIEKC KYJIBTYPBI HIIU CEBOOOOpOTa (YCII. e11.);
P — xosdpunrenT nouBo3amuTHON 3P PEKTUBHOCTU TPOTUBOIPO3UOHHOMN MepHI (YCII. €11.).

DpO3UOHHBIN MOTEHIMAN 0CaaKOB R mpencraBisger coboi mMpous3BeaeHNE KMHETHUUECKOU
SHEPTUU JO0XKAEBBIX Kalelb, BHIMABIIMX 3a JI0K/b HA TUIOMIAIU B OJMH rekTap, Ha 30-MUHYTHYIO
MaKCHMaJIbHYI0 UHTCHCHBHOCTB 3TOTO JOX/IsI. DTH JaHHBIC ObUIM BIIEPBBIC 0000IIEHBI ISl TEp-
putopuu Poccuu k cepenune 80-x rr. XX B. [JlapronoB, 1993 ] u akTyanu3upoBaHbl 110 CTATUCTH-
geckoit GAM-Mo/1en1 COTJIACHO MOCTAEIHUM KIMMaTHuIecKuM qaHnHbiM 110 2021 roma [CaBenbeB u
ap., 2022]. Pacnpenenenue R-dakTopa mo MansiM pedHbIM OacceliHaM MPEACTABICHO B BEKTOP-
HOM (hopMaTe Ha OTKPBITOM Teornopraie «Peunsie 6accelinbl EBponeiickoit wactu Poccumn» [Ie-
omnopTtal ..., 2023] u O6bLIO0 UCITONTB30BAHO /I MOJCIMPOBAHUS B IaHHOW padoTe.

®dakTop spoaupyemMocty ouB K 3aBUCUT OT rpaHyJIOMETPUYECKOT0 COCTaBa MOYBBI, COJEP-
JKaHUS TyMyca, CTPYKTYPBI, BOJOTIPOHUIIAEMOCTH U KaMeHHCTOCTH TouBbl. K-(akTop Obu1 pac-
cuuta no popmyse (2), koTopas Obluia aganTupoBaHa s ycnosuit Poccuu [Jlapuonos, 1993]:

K = {16,67x10°x[msx(100—mc)] 4% (12-a)+0,25% (h—2)+0,193(4—c)} xz, )

rae ms — copepkanue Qpaxmuit 0,1-0,001 mm, %; m. — conepxkanue ¢ppakuuii < 0,001 mm, %;
a — cofiep>kaHue rymyca, %; b — Kjlacc CTpyKTYphI ITOUBBI; ¢ — KJIacC BOJAONPOHHUIIAEMOCTH TOYBbI;
z — K03 pULIMEHT KaMEHUCTOCTH U IIEOHUCTOCTH.

VcTOYHMKOM JTaHHBIX O TOYBEHHOM ITOKPOBE CIIY>KMJIa BEKTOpHAsi OuBeHHas kapta benro-
poackoit obmactu Macimraba 1:200 000, cocTaBieHHas Ha OCHOBE MOYBEHHBIX OOCIEIOBaHUMN
1965—-1980 rr. Kapra HacuuThiBaeT 28 MOYBEHHBIX KOMOMHAIMH, 15 KaXKA0W ObUT paccuuTaH
K-daxrop Ha ocHOBE mapamMeTpOB OCHOBHBIX TUTIOB N0YB benropockoii o6mactu [ ConoBHUEHKO,
TrotioHOB, 2013]. PacueTHble faHHbBIE OBLTN MPUCBOEHHI 3,7 THIC. KOHTYpaM MOYBEHHOW KapThl.
Jnist pacueToB kapTorpamma Obljla KOHBEPTUPOBaHA B PacTPOBBIN (hopMar.

®daxkrtop penbeda LS paccunutsiBanu mo ¢opmyne (3) [Jlapuonos u ap., 1998], yunrteiBato-
11ei He TOJIBKO JITMHY U YKJIOH, HO ¥ (hopMy CKJIOHA, a TaKXKe MOIMPaBKy Ha SpPOIUPYEMOCTb MOYB:

x sin (arctan (Sx 107
LS:22’1_prp18,62 sin (arctan (Sx107)) XFp+0,065, (3)

1+100,53-0,015><LXS>< 107

rae L — nnuHa ckioHa, M; S — YKIOH, %; F — KO3 @QHUIHUEHT NONepeyHoro npopuis CKIOHa,
p — TOKa3aresb CTENEeHU NpHU JUIMHE CKIIOHA, pacCUUThIBaeTCs 1o ¢popmyie (4):

p=0,2+2,067 x (pg—0,2) x L'O15 x K04 @

rae po — mokazatenb crenenu, paBubii 0,2; 0,3; 0,4 u 0,5 npu ykinonax < 1; 1-3;3-5u>5 %
COOTBETCTBEHHO; K — KO3(h(PpHULIMEHT 3poANPYEMOCTH MOUB, orpeensercs no Gopmyne (2).

Kak npaBuiio, uMeHHO (OopMaT BXOJHBIX JaHHBIX O penbede onpeaesstoT NPOoCTPaHCTBEH-
HOe pazpeuleHue Oynymieil pabodeldl MoOJAeNM OLEHKHM SPO3MOHHBIX moTepb. [l pacuera
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LS-daxTopa ucnonp3oBaiu panee noxydennyro [Hapoxuss, bypsk, 2016] rugposorudecku Kop-
pekTHYyIo nudpoByro Moaens penbeda (LIMP) pazpemenuem 30 x 30 M. [yt momydeHus pacTpo-
BBIX MOJIEJICH apaMeTpoB penbeda s pacyera o popmyse (3) ucmonbp3oBaid HAOOPHI HHCTPY-
MeHTOB Spatial Analyst n Hydrology nporpammsel ArcGIS 10.5, B 4aCTHOCTH yTHUIIUTHI Te000pa-
6otku Slope, Curvature u Flow Length. OctanbHble pacTpbl TapaMeTPOB IPO3HMOHHOM MojienH (1)
OBLITM MPOCTPAHCTBEHHO COIMOCTABJIEHBI U MpHUBeIeHbI K paspemeruto [IMP 30 x 30 M, yto mo3-
BOJIMJIO MIOJIYYHTh MOJIE]Ih CMbIBA PETHOHAIBHOTO YPOBHSI C IOCTATOYHO BBICOKOM JI€Tamu3aliuei.

®axtop C (arpodoHa) paccyuTaH Mo pe3yabraTam JeHHPPUPOBAHUS TOCEBHBIX IIOMIAACH
C HCIOJIb30BAHUEM CPEAHETOIOBBIX 3HAUYCHHM BEreTauuoHHOro nujaekca NDVI. UcxonapiMu naH-
HBIMH CIIYXKWJIM CHUMKH CPEIHEro MpOCTPaHCTBEHHOro paspeuieHuss MODIS u npou3BOgHbIE
KOMIO3uTHBIC n300paxenuss MODI13Q1 (Vegetation Indices), moka3pIBAIONINE 3HAYCHUS HOPMa-
JIN30BAaHHOTO BEreTariMoHHOro uHaekca NDVI 3a 16 queit. Hamu Obuti 0TOOpaHbI CHUMKH 32 TIie-
puon ¢ 2012 mo 2021 r. 1uig Mecs1eB, B KOTOPBIX OTCYTCTBYET CHEXKHBII ITOKPOB (amnpenib — OK-
TA0pb). [l11st Kaxaoro Mecsiia OblT CO37JaHbl MO3aWKH CPETHET010BbIX 3HaUeHUH. [l renepanuu
kod¢pdunmenta C ot 3Hadenunit ND VI ucnions3oBana criemyromas ¢popmyia [Van der Knijff et al.,
1999]:

_NDVI

C = exp " FNDVI, )

rze o u f§ — 6e3pa3MepHbIe TapaMeTphl, AeTepMUHUpyromue Gopmy kpuBoid ND VI 110 OTHOIIECHHIO
K k03 dunmenty C, co 3HaueHUsIMH 2 U 1 COOTBETCTBEHHO. {151 CHUMKOB 10 KaXJIOMy MECSILY
MIPOBEJICH pacdeT GakTopa pacTUTEILHOCTH Ha namHe 1o Gopmyne (5) 3a mecsn. [lo HuM yepen-
HeHbl 3HaueHus C 3a KaKAblil rofl, a 3aTeM ONpeIeeHO cpesiHee 3a 5 JeT.

st kamuOpoBku C-dakTopa Mmox MECTHBIE YCIOBHS ObLIa MPOaHAIM3UPOBAHA CTPYKTYpa
MOCEBHBIX IIomIaael benropoackoi o0nacTu 3a aHaIOTUYHBIN niepuo] [ TeppuTopuanbHbBIN Op-
ra..., 2023]. Ilo o0meMy COOTHOLIEHHIO KYJIbTYp ObUI OJyY€H cpeaHeB3BeleHHbINH C, paBHBIN
0,342. Ilpu sToM cpenneronoBoit C-¢pakrop benropojackoit ob6mactu, paccuuTaHHBIN 10 GopmyIie
(5), mokasbiBaeT 3aHmkeHHOe 3HaueHue — 0,158. JIns xoppexkTupoBku (akropa arpodoHa 1Mo
MODIS 1o cpeHeEMY pernoHaJIbHOMY 3Ha4eHHUI0 ObL1 fj00aBiieH K GakTopy C MHOXHUTEND 2,16.

Monienb noTeHInaIbHBIX TOYBEHHBIX MTOTEPH JIJIsl YUCTOTO Mapa JIeryia B OCHOBY PETHOHANb-
HOM 0a3bI F€0JaHHBIX MAIIHU C BBICOKOH 3pO3MOHHOM onacHocThio. OT™MeTuM, uto s benropoa-
CKOM 0obOJyacTu paHee ObUTO TTPOBEACHO CXOIHOE uccienoBanue [Marsies, ['oneycos, 2019], roe
KpUTEPHEM BbIIETICHUS SPO3UOHHO ONACHBIX 3eMeJb BBICTYIIAII0 000CHOBAHHOE KPUTHUECKOE 3HA-
yeHue penbedHo Gynkiuu LS, Ho 0e3 yuera npounx (akToOpoB BOAHOM 3po3uu. B naHHOM wHc-
CJIENOBAHMH NPEACIBbHYIO BEIMUYNHY CMBIBA IOYBBI C M1apa ONPEAEIIN, UCXOAs U3 JOMYCTUMBIX
HOPM 3PO3HHU B 3aBUCUMOCTH OT BbIpAIIMBaeMbIX KyIbTyp. [10 0600I1I€HHBIM OLIEHKaM ISl Cellb-
CKOXO3sIIICTBEHHBIX yroauii benropojckoit obmactu JomycTUMas HOpMa 3pO3Usl COCTaBIISET
4,5-5,6 1/ra B roga [Mapuunesckasi, 2011; Cnecussiit, JIucernkuit, 2014]. Ot iudpsl npuMeHUMbI
K CJIO’KUBIIIEMYCSl COCTaBYy 00pabaThIBaeMbIX B PETHOHE KYJIBTYP, KOTOPBI MOXKET OBITh Iepecyt-
TaH Ha YCJIOBUS YHCTOIO Mapa ¢ UCMOIb30BaHUEM MOBBIIIAIONIEro KodgdunuenTa. Xyauuii cie-
HapHii, IpU KOTOPOM Ha IPO3MOHHO OINACHBIX 3€MJISIX MOTYT BO3JEJBIBATHCS MTPOMAIIHBIE KYJIb-
Typbl, npeanonaraer senuuuny C-daxropa 0,23 (117151 3epHO-TpaBSHO-IIPOIAIIHOTO CEBOOOOPOTA).
Ot0 B 4,4 pa3a HIKE MO cpaBHEHUIO ¢ YuCThIM mapoM (C = 1). Takum oOpa3om, 3a TpaHUIHOE
3HaYEHHE MOBBIIIEHHOTO 3PO3MOHHOI0 PUCKA JIJISl YUCTOTO Mapa MOXKHO MPUHATH CPEAHION JI0MY-
CTUMYIO HOPMY 3pO3HH JJs 1ouB benropoackoit obnactu, yBenuyeHnyto B 4,4 pasa, uro Oyzaer
cocTaBisTh ~ 20 1/Ta B rom.

Jliig onpeneneHusi MECTOIONIOKEHHS TAKUX YJAaCTKOB MAlIHU PacTpoBasi MOJEIb IPO3HOH-
HBIX [TOTEpPb C Napa Oblia Kiaccu(uIUupoBaHa, IepeBeIeHa B BEKTOPHBINA (popMart, ocie 4ero Bbl-
MOJTHUIIU ee TeHepainu3anuio. O60co0IeHHbIe METIKUE apeabl ObUIM yAaJIeHbl IyTeM UX arpera-
MM, UCTIONB3YS KpuTepuid pacctogHus meHee 100 M, kpoMe TOro apeaisl MIIOMIAIbI0 MEHee 2 ra
OBLTH UCKITFOUEHBI U3 BRIOOPKHU.
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PesyabTaTsl 1 HX 00CyKAeHHE

PesynpTaTom uccienoBaHusl SBISIETCS KOJIMYSCTBEHHAS OLIEHKA MOTEHIIMATBHBIX Y)PO3UOH-
HBIX MMOTEPb MOYBHI OT JIMBHEBOW 3PO3UH C MAXOTHBIX 3eMeNb benropoackoit o61acTu ¢ yueTom
(haKTHYEeCKOro cOoCcTaBa IMMOCEBHBIX IUToMaAeH 3a nociueaaue 10 aet (puc. 2).

AIMMHHCTpaTHBHBIE

TPaHHIIBI &

IlouBennbie moTEPH, T/TA B 10]

- Gonee 10
E HE pacnaxHWBacMBIC 3EMITH

Puc. 2. TloreHnanbsHble 3pO3HOHHBIE TOTEPH NTOYBHI OT IUBHEBOW 3pO3UN
Ha MaxoTHBIX 3eMiisix benropoackoit obiactu
Fig. 2. Potential rainfall erosion-induced soil losses on cropland in Belgorod Oblast

Bennunna noteHIManbHON 3p0O3UMM Ha MTaXOTHBIX 3€MIISIX BAPbUPYET B IIUPOKHUX MpeAetax
Y U3MEHSIETCA 110 TEPPUTOPUU HepaBHOMEpHO. CpeHero10Basi pacueTHasi BETUYMHA TOTEHI[UAb-
HBIX TIOYBEHHBIX TOTephb cocTaBuia 3,5 + 0,3 1/ra. J{ns ycnoBuii benropockoit o61acTu 3a cuer
dakropa arpodoHa cpeHETr010BOI MOIYIIb CMBIBA C TIAIIIHU CHIDKAETCs 00Jiee 4eM B TpH pasa 1o
CPaBHEHMIO C pe3yJbTaTaMM pacdera JUlsl yCJIOBHUI uMcToro mapa. Beicokas spo3noHHas omac-
HOCTb XapaKTepHa MPexkJIe BCETO sl CKJIOHOB KPYTU3HOM Oonee 5°. CpenHss BeTUYMHA TOYBEH-
HBIX MIOTEPh Ha TAKUX 3eMJISIX COCTABISIET 13 T/ra B o, DTO CBA3aHO MPEXK/IE BCETO C pa3Melle-
HUEM MPOMAIIHBIX KyJIbTYp Ha 3PO3UOHHO OMACHBIX y4acTKaX MallHH.

Pacrnipenenenuie mouBeHHBIX MOTEPH MO aIMUHUCTPATUBHBIM eauHULIaM benropoackoit 00-
nactu (pailoOHaM U TOPOJICKUM OKpyram) B Ta0i1. 1 u puc. 3. C yderom copMHpOBaBIIEIiCS CTPYK-
TYpBI TUIOMIAJEH CaMbIMU YPO3MOHHO OMACHBIMH pailloHaMHU SIBIISIIOTCA AJiekceeBckuii, KpacHo-
rBapeickuii 1 PoBeHbCKUH, I1€ A0S AITHY C TOTEHIIUAIBHBIM CMBIBOM OoJiee 2,5 T/ra mpubiu-
xaetcst K 40 %. 9T1o 00yca0BIeHO OOUTMMH 3aKOHOMEPHOCTSIMH TOYBEHHO-T€OMOP(POIOTHIECKIX
YCIIOBUH — pacUJICHEHHBIM pelbe)OM C KPYTHIMHU CKIOHAMH, PACIIPOCTPAHEHUEM MOYB C HU3KOH
MIPOTUBO3PO3UOHHON YCTOMYMBOCTHIO. OTHAKO Jake B pailoHaxX ¢ 0osiee 01aronpusTHBIMU yCII0-
BUSIMU perbeda, 10715 maiHu co cMbiBoM Oonee 10 T/ra cocrasisier 8—9 % — Kopouanckuit, Kpac-
HeHckuil, HoBoockonbckuil, YepHSIHCKHIA.
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VYcnosus penbeda U MOTEHIMATBHBIC TTOYBEHHBIE MIOTEPH Ha MAIllHe
JUTS MyHHIIMTIATBHBIX 00pa3oBanuii benropoackoi obmactu
Relief conditions and potential soil losses on arable land for the municipalities of the Belgorod Oblast

Tabnuna 1

Table 1

Pacnpenenenue nanrHu mno
Pacnpenenenne namuu 0o | CMEIB,
MynurmnansHoe | Pacnaxan- o SPO3HUOHHBIM TTOTEPSM
o yKJI0HaM, %o T/Ta B o
o0Opa3oBaHHe | HOCTb, % ror* (1/ra B TON), %
0-3°| 3-5° | 5-7° | >7° A 0** >25 12,5-5 |5-10 | >10
AJnekceeBckuit 57,1 61 27 8 4 4,6 16 45 17 13 10
Benropoackuit 51,5 69 21 5 5 2,9 25 52 13 7 3
Bopucoscknit 57,3 82 13 3 1 2,4 18 61 12 6 3
Banyiickwuii 50,7 69 23 6 2 3,2 25 50 13 8 5
BeitneneBckuit 64,0 69 24 5 2 3,1 16 56 14 9 5
BomokoHOBCKHUIMA 61,2 72 21 5 2 3,2 16 55 15 9 5
["paitBopoHCKHIA 58,2 85 11 2 2 2,4 18 61 11 6 3
I'yOoxuHCKHI 57,7 77 15 5 3 3,6 22 51 13 8 6
HBHAHCKUIHA 62,5 86 9 3 2 1,9 19 66 8 4 2
Kopouanckuit 57,7 77 17 5 2 4,1 16 52 15 9 8
Kpacuenckuit 53,9 69 19 8 4 4,0 18 50 14 9 8
Kpacrorsapreiickiit| 47,0 62 28 7 3 4,4 16 46 17 12 9
Kpacrospy»xcxuii 56,2 73 17 6 4 2,2 24 58 11 5 2
Hosoockornsckmit 55,1 71 21 6 3 4.4 17 51 14 9 8
IpoxopoBckwit 64,0 84 12 3 2 2,6 18 62 11 6 4
PakuTsHCcKHit 62,9 84 10 3 2 2,1 20 64 10 4 2
PoBeHbckuit 62,7 62 29 7 2 42 15 46 18 13 8
Crapoockombckuii| 46,7 84 11 3 2 4,7 35 47 8 5 5
UepHsHCKHHT 60,3 78 16 4 1 4,6 16 49 16 10 9
[llebexnHCKM 51,9 77 17 4 2 3,4 17 57 13 7 5
SIkoBIEBCKUIt 57,2 80 15 3 2 3,0 20 56 13 7 4
Beero 1o o0s1acTa 61,1 68 26 4 2 3,5 194 | 53,2 | 13,1 | 8,3 6,0
*C y4eToM CTPYKTYpHI MOCEBHBIX IUIOMa e 3a mocnenaue 10 ner; **miakopsl B MUKPOBOAOPA3ACIBl CKIIOHOB
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Puc. 3. [TouBeHHbIe IOTEPH € MALIHHU (T/Ta B TO) MyHHIUNIATILHBIX 00pa3oBaHuil benropoackoit obmactu

Fig. 3. Soil losses from arable land (t/ha per year) of municipalities of the Belgorod Oblast
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Crout ormeTutb, 4t0 90 % Teppuropun benropoackoit obiactu o0ecreueHo MPOSKTaMH
0accellHOBOTO MPUPOAOIIOIF30BAHUS, HA OCHOBE KOTOPBIX pa3paboTaHbl peKOMEHAAIMH O ajar-
TUBHO-JTaHIAPTHOMY 3EMIICACTHIO, IPEIyCMATPUBAIOIINE B HEOOXOAUMBIX CIy4asx KOHTYp-
HYIO OpraHMU3aIMI0 TOCEBHBIX IUIOMIAJIEH, 3aTyKeHHUe JI0KOUH, KOHCEPBAIMIO AeTpalipOBAHHOMN
NaIllHU, TPOBEICHUE JECOMETHOPATUBHBIX MEPONPUATHA U Ap. OXKHUIAeTCs, YTO MPU UX KOM-
MJIEKCHOM BHEJPEHUU SPO3UOHHBIE TOTEPH MOTYT ObITh cokpaleHbl Ha 40 %.

CpaBHEHHE BETMYMH TEMIIOB BOJIHOW APO3MH IO PE3ysbTaTaM MpPEJCTaBICHHON paboThI ¢
JAHHBIMU TPEJBIIYIIUX UCCIEIOBAHUMN JTOCTATOYHO 3aTPYAHUTENIBHO: OHU PACCUUTAHBI 10 pa3-
JMYHBIM METOAMKAM M MOTYT BKJIIOYATh OLEHKU IO ApyruM Buaam yroaui. Ilo o0oOmeHHbIM
OLICHKaM JINTEPATYPHBIX HCTOYHUKOB CpeIHHE TEMIIbI CMbIBa B benropoackoii 061acTy ¢ maurHu
coctaBisioT 5—6 1/ra B ro [XKuakuun, Yennes, 2014].

HenaBHee uccnenoBanye NOTEHIMANIBHBIX TOTEPh IOYB HA NAXOTHBIX 3eMJIsIX Juist EBporeii-
ckoii yactu Poccum no amantupoBannoit mogenu RUSLE [Manbies, Epmonaes, 2019] metonu-
yecku Haubosiee Oin3Ko K Hamel padore. OQHAKO €ro pe3ysbTaThl AT CUIbHO 3aBBIIICHHBIE
BEJIMYMHBI: CMBIB C TIapa OIICHUBACTCS B 25 T/Ta B TOJ, a C Y4ETOM arporeno3oB — B 11 T/ra B rox
(B cpaBHEHUH ¢ nostydeHHbIMU Hamu 11,3 1 3,5 T/ra B ros1 cooTBETCTBEHHO). Takoe pacxoxaeHue
IIPY UCIIOJIH30BAHNH aHAJIOTHYHOW METOJMKH pacdeTa OOBSICHACTCS pa3HbIMH MacIiTabaMu o1ie-
HOK (T700aypHast IPOTUB PErMOHAIBHON) U, CIe10BaTeIbHO, Pa3HBIMU UCTOYHUKAMM JAHHBIX U
criocobamu UX moxydeHust 1 00padboTku (MacmTad, pa3penieHue, ypoBeHb 0000IICHHS | T. 11.).

[IpuBeneHHbIE BbIIIE JAHHBIE OTPAXKAIOT OTEHIHAIbHBIC IOYBEHHBIE IOTEPH C YUETOM OCpei-
HEHHOTO 0 (DaKTHYECKUM JaHHBIM 3a JIECSTh JeT (pakTopa arpodoHa. OgHaKo 4TOOBI OTPA3UTh MaK-
CUMAaJIbHBINA 3PO3HMOHHBIN PUCK IS MAIIHU MOXKHO UCKJIFOYUTH U3 MOJICIUPOBAHMS TPOTUBOIPO3UOH-
HbII (PaKTOp PaCTUTENBHOCTH U BBIIOJIHUTH OLIEHKY AJIs1 YCIOBUM uncToro napa (akrop arpodona
paBeH 1). imest mpeacTaBieHe o MPOCTPaHCTBEHHOM paclpeieNIeHUH YYaCTKOB ITOBBIIIEHHOTO PO-
3MOHHOTO pucka (puc. 4), MOXXHO ONPEJEIUTh «IIPULIETbHBIE» POTUBOIPO3UOHHBIE MEPOIPUSATHS,
IPU KOTOPBIX COCTaB KYJBTYP B CEBOOOOPOTE MOXKET BBICTYIIATh MHCTPYMEHTOM CJIIEP>KUBAHUS IPO-
31U, TIPUYEM JIaKEe B CaMbIX HEOJIATrOMPUATHBIX MOYBEHHO-KIMMAaTHYECKUX U TeOMOP(HOIOTHUECKUX
ycnoBusix. Panee aBropamu [Buryak, Marinina, 2020] Obl1a BBITIOJTHEHA OIIEHKA YPO3UOHHOTO PUCKA
B arponaamadgrax bearopockoit 061acTy Mo BEIIEOMUCAHHOW METOIMKE: OBbLIO BBIABIECHO 14 ThIC.
apeajioB MOBBIIIEHHOW PO3UOHHON OMACHOCTH Ha TalHe rmiomaabio ot 2 1o 700 ra. [omnst Takux
TeppuTopHii coctasisieT 11,5 % oT miomaam naxoTHbIX 3eMellb 001acTu.

CwmbiB, T/ra B rog

B | [ [ ]

MeHee 2.5 5 10 15 20 Oonee l ]

Puc. 4. [Ipumep BeIeNeHUS apeaioB MOBBIIEHHONW 3po3noHHOM omacHocTH B ['C:
1 — pe3ynbpTaThl MOJETMPOBAHNUS TOYBEHHBIX IIOTEPh OT BOJIHOI 9PO3HU € TApa;
2 — KOCMUYECKHH CHUMOK TEPPUTOPHUH; 3 — BBIACICHHE apeaioB MAaKCHMAIILHOTO SPO3UOHHOTO PUCKA
Fig. 4. An example of the allocation of areas of increased erosion risk with GIS:
1 — results of modeling soil losses from water erosion from fallow;
2 — satellite image of the territory; 3 — allocation of maximum erosion risk areas
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Ha ocHoBe paHee moyryueHHBIX pe3yabTaToB OblIa co3ana 6asza reofganHbix «Teppuropun
MOBBIIIIEHHOT'O PO3MOHHOTO PUCKA Ha TamHe benropoackoit 001acTiy ¢ TOYHOU JIOKaIH3auei
KaX/I0TO ydacTKka. basza 3aperucrpupoBaHa Kak OOBEKT HHTEIUIEKTYyadbHOH COOCTBEHHOCTH
(RU2022623075) [bypsix, babymkun, 2022]. Mozaenp 0a3bl JaHHBIX MPEACTABICHA HA PHC. 5 U

COZEPKUT TEeMaTHUECKUE OJIOKH «DPO3UOHHBIC YHACTKN», «IPO3HOHHBIE (DAKTOPBD», «AIMHHU-
CTpaTUBHBIE [PAHULIBI» U JIP.
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Puc. 5. ER-moznens ctpykrypst b1
«TeppuTOpHH MOBBINICHHOTO 3PO3MOHHOT0 PUCKa Ha naiHe benropoackoi oomacTny
Fig. 5. ER-model of the structure of the database
"Territories of increased erosion risk on the arable land of the Belgorod Oblast"

B cTpykType 6a3bl JaHHBIX UMEIOTCS CBEJCHHUS O KOOpAMHATaX W MPUHAJIEKHOCTH KaXK-
ZI0r0 PO3HOHHOI0 KOHTYPA K KOHKPETHOMY CEJIbCKOMY ITOCEICHUIO U MyHHIIUIIAJIBHOMY 00pa30-
BaHUIO, YTO JA€T BO3MOKHOCTb €€ IPAKTUYECKOr0 NIPUMEHEHHUS IPY TEPPUTOPHUATIBHOM IUIAHUPO-
BaHUU U 3EMJICYCTPOUTCIIBHOM IMPOCKTHUPOBAHNHU, 4 TAKIKE ITO3BOJISACT MPOBOAUTL CPABHUTCIIBHBIC
OLleHKHU 3((EeKTUBHOCTH Mep IO MOJIEPKaHUI0 MOYBEHHOT O IioAopoaus. Pacnpenenenue mio-
1asieil MOBBIIIEHHOI'O YPO3MOHHOIO pHCKa MalllHU Mo pailoHaMm benropozckoil obiactu npuBe-
JIEHO Ha puc. 6.
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Puc. 6. Ilinomaay y4acTKOB MAIIHU ¢ BEICOKOH 3p03HOHHOM onacHocThIo (Oonee 20 1/ra ¢ mapa)
B pa3pe3e MyHHUIUMATIBHBIX 00pa3oBanuii bearoposckoit odbmactu
Fig. 6. Areas of arable land with high erosion risk (more than 20 t/ha per fallow)
in the context of municipalities of the Belgorod Oblast
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[To mony4eHHBIM TaHHBIM ObLIa MTOCTPOEHA KapTOTpaMMa IIOTHOCTH Paclpe/IeIIeHUs apea-
JIOB DPO3MOHHOM OIMACHOCTH (C BECOBBIM KO3 (HUIIMEHTOM 10 TUIONIaAu apeana) (puc. 7).

~
At/

ApeanoB Ha 1 KB. KM
oz
l21-4
-8
BRI
Bl s -2

0 20 40 km
[ E—

Puc. 7. TInoTHOCTB apealioB (e1. Ha KM”) MOBBIIIEHHOM PO3HOHHOM onacHocTu B Benropoackoit obnactu
Fig. 7. Density of areas (units per km?) with increased erosion risk in the Belgorod Oblast

Pe3ynbTarsl, npeacTaBieHHbIE HA PHUC. 7, TIOKa3blBAIOT HEPABHOMEPHOE paclpeaeiieHUE
9PO3MOHHOTO PUCKA: OH HApacTaeT C 3arajia Ha BOCTOK, MPHYEM B IIEHTPAJIHHON YacTh 00JacTu
IPOSIBIISIETCS B BUJIE ABYX OOIIMPHBIX apeanoB. HanoxeHne ceTku MyHUIIUNAIbHBIX 00pa30BaHUN
Ha MOJIEJIb JJAeT MPEeABAPUTENbHYIO0 KAPTUHY TOr0, B KAKMX U3 HUX JOJKEH OBITh CZENIaH yrop Ha
YCUJIEHHE Mep IO NMPOTUBOIPO3UOHHOMY O0YCTPOMCTBY arpojianimadToB U Ha MOJIEPHU3ALIUIO
MCIOJIb3YEMBIX MPAKTHUK 3€MJICYCTPOICTBA U 3€MJICTIOJIb30BAHHUS.

3akiouenue

Hns tepputopuun benropoackoit o6iactu BIepBbIE MPOBEICHA OICHKA MOTEHIIMATBHBIX
MIOYBEHHBIX MOTEPH C MAITHU OT JIUBHEBOW 3PO3UH C MOMOILBIO IPOCTPAHCTBEHHOIO MOJIEIUPO-
Banusi B [ UC-cpene. Y cTaHOBIEHO, UTO MPU CIOKUBIIICHCS 32 TIOCTIEHEE ECATUIIETHE CTPYKTYpe
MOCEBHBIX IJIOMIA/IEN TOTEHIIMAIbHBIA CPEAHETOA0BOM CMBIB TTOUBBI MOKHO OIIEHUTh BETUYHHON
3,5 1/ra. Ha ocHOBe MOJy4eHHOH MOJEIM MOTEHIMAIbHBIX MOYBEHHBIX IMOTEPh BHIOJHEHA
OLIEHKa MOBBIIIEHHOT'0 S)PO3MOHHOI0 PUCKA Ha MalIHe (715 YCIOBHM YHCTOrO0 mapa) AJs pailOHOB
benropoackoit o6mactu. JIuaupyroT 1Mo 10J€ SPO3NOHHO OMACHOM MamrHu (T/Ie TOTCHIINATbHBIN
CMBIB ITOYBHI ITPEBBIMIAET 2,5 T/ra B rof) AnekceeBckuii, KpacHorBapeiickuii u PoBenbckuit paii-
OHBI, T11e uX nouist npesbimaet 40 %. Jlnsa arponanamadros benropoackoit o6mactu co3nana 6a3a
re0JJaHHBIX 3€MEJIb C TOBBIILIEHHBIM PUCKOM YPO3HMOHHOM JIErpajaliiu, KOTopas BKIoYaeT 14 Toic.
apeasioB, U MOXET ObITh MCIIOIb30BaHa I aJPECHOT0 BHEJAPEHUS MPOTHUBOIPO3HOHHBIX U MOY-
BEHHO-peabUIMTAMOHHBIX MeponpuaTuil. [TomydeHHas mpocTpaHCTBEHHO paclpeieieHHas 3po-
3MOHHAsl MOJIEJIb OPTaHUYHO BIUCHIBACTCSI BO BHEAPSAEMYIO B PETHOHE KOHIEHINIO 0acCeifHOBOTO
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IIPUPO0NOJb30BaHusA. OHa MO3BOJISAET KOMIUIEKCHO OLIEHUTh MOCIEACTBUS BOJHO-3PO3MOHHBIX
IIPOLIECCOB: HAYMHAs OT CMbIBA C OTAEIbHO B3STOrO CKJIOHA U 3aKaHYMBAsi PUCKOM 3aWJICHUS BOJI-
HBIX 00BEKTOB OT MOCTYMAOLINX C BOZOCOOPa HAHOCOB.

Pazpa0OoranHas 6a3a reoJaHHBIX TEPPUTOPHUIl MOBBIILIECHHOT'O 3PO3MOHHOI0 PUCKA COOTBET-
CTBYET mpuopHuTeTaM ['ocyaapcTBeHHOH mporpammbl 3((GEKTUBHOTO BOBJICYEHUSI B 00OPOT 3e-
MeJlb CEIbCKOXO035MCTBEHHOIO Ha3HAYCHMSI U Pa3BUTHSI MEITMOPATUBHOIO KoMIUIeKca. OHa MOKET
CIY’)KUTh MHPOPMALMOHHBIM 00ECIICYEHUEM /TSI BBISIBIICHUS TEPPUTOPHIL, HA KOTOPBIX IPHU pac-
LIMPEHUH IIOLIAIU I0CEBOB HEOOXOMMO MPUMEHATh KOMIUIEKC IOYBO3AIUTHBIX MEPOIPUATHH.
DpO3MOHHBIE MOJIENH HE 3aMEHSAT JIaHHBIE I0JIEBOT0 IIOYBEHHO-3PO3MOHHOI0 00CIe10BaHus, HO
MOTYT CTaTh MHCTPYMEHTOM Ul IJIAHUPOBAHUS PALMOHAIBHOTO 3€MIICNONb30BaHUs, 103BOJIASA
OIPEICNIUTh YYACTKH IalIHU, TPeOyIoIue MPHUIEIbHOI0 MOHUTOpUHTA. Pe3ynbraTsl paboTsl 1o
OLIEHKE APO3MOHHOI0 MOTEHIIMAaJIa arpoJlaHAA(TOB U BISBICHUIO TEPPUTOPUINA C HOBBIIIEHHBIM
SPO3UOHHBIM PUCKOM MOTYT OBbITh THPa)KUPOBAHbI B JPYTUX PErMOHAX IPHU CO3AAHUU IIPOEKTOB
TEPPUTOPUATBHOTO IUTAHUPOBAHUS C (POKYCOM Ha JJOMUHUPYIOLIMIA MpoLiecC OYBEHHOH Jierpajia-
LIUH — BOAHYIO 3PO3UIO IOYB.
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Abstract. The aim of this work is to propose a program for the design, development, creation,
implementation and use in the educational process of geoinformation and mapping education specialized
electronic terminological dictionary-sourcebooks for the disciplines of the master's degree program training
05.04.03 "Cartography and Geoinformatics", including remote sensing and aerospace research and
photogrammetry. In order to achieve the goal, the main directions and possibilities of the dictionary usage
in educational process are outlined. Among the new terms, special attention is paid to terms focused on
geoinformation and related technologies, as well as related geoinformation support for environmental
management — information support for management decision-making and geoinformation and cartographic
support for optimal management decisions. The possibilities of practical application of dictionaries in the
educational process and the use of the experience of their development for the creation of dictionaries in
related disciplines are considered.

Keywords: specialized electronic terminological dictionary-sourcebook, cartography and geoinformatics,
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DJIEKTPOHHBbIEC TEPMUHOJIOTHYECKHE CII0BAPU-CIIPABOYHUKH —
HHHOBAUMOHHAA (popMa HHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUi B reOMH(OPMALHOHHO-KAPTOrpadpuuecKkoM 00pa3oBaHuU

Tecaenok C.A., Mymraiikun A.IL.
HarmmonanbHbIN HMCClIEI0BATEILCKAM
Mopnosckuii rocynapctBeHHblid yHuBepeuteT uM. H.II. Orapéaa,
Poccus, 430005, r. Capanck, yn. bonbsmeBuctckas, 68
E-mail: teslserg@mail.ru

AnnoTtauus. Llenas nanaoit paboTel — NpeAsIoKUTE IPOrpaMMy NPOEKTHPOBaHHMS, pa3paboTKU, CO3JaHus,
BHEJIDEHUSI M UCIOJIb30BaHUS B Y4eOHOM Tmporecce TeonH()OpMaIMOHHO-KapTOTpaguIecKoro
00pa3oBaHMs CHEIUATU3NPOBAHHBIX 3JIEKTPOHHBIX TEPMHUHOJIOTUYECKHX HHTEPAKTHBHBIX CIOBapeii-
CIIPABOYHHMKOB IO JHUCHUUIUIMHAM MarucTepcKuX IMporpamMm HampasieHuss noarotoBku 05.04.03
«Kaprorpadgus u reomndopmarukay, BKIOYAs TUCTAHIIMOHHOE 30HIUPOBAHME W adPOKOCMUYECKHUE
uccienoBanus 3emin U GororpammeTpuro. [ TOCTHKEHHUS TOCTAaBICHHON 1€ HaMe4YeHBI OCHOBHBIC
HanpaBJICHUsI 1 BO3MOXXHOCTH HCIIOJIb30BaHUs CIOBapsl B yuyeOHOM mpouecce. Cpenn HOBBIX TEPMHHOB
ocoboe BHUMaHHE YIEJNECHO TEPMUHAM, OPHUEHTHPOBAHHBIM Ha TE€OMH()OPMALMOHHBIE M CMEKHBIC
TEXHOJIOTHM, a TAaKKe CBA3aHHOMY C HUMHM TIe€OMH(GOPMALMOHHOMY OOECHEUEHHIO YIPAaBICHUS
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MPUPOAONONB30BaHINEM — HH()OPMAIMOHHOW MOJAEPKKE U TeoMH(OpMAIMOHHO-KapTorpaduyeckomMy
o0ecredeHnIo TMPHUHATAA ONTHMAaNbHBIX  yIIpaBIeHYecKuX pemeHuil. llpeamaraembrii  BapuaHT
TEPMHHOJIOTHYECKOTO IJIEKTPOHHOTO WHTEPAKTHBHOTO CIIOBAPS-CIPABOYHUKA OTIMYAETCS OT M3BECTHBIX
aHaJOroB  OOWJIHBIM  HCIIOJB30BAHMEM HJUIIOCTPATHBHBIX M KapTOrpagUuecKHMX MaTepHaioB,
MyJTBTUMEIUAHBIX DIIEMEHTOB, a TaKXKe BKIIOYCHHEM TPAHCKPHUIIIIUN TEPMHUHOB W OOBICHEHHEM WX
MPABUJIFHOTO TIPOW3HOIIEHUS, TEPEBONOB HAa WHOCTPAHHBIE S3BIKM, YTO AT BO3MOXHOCTH JIJIS
JOCTIDKEHHSI HOBBIX LieJIe M MMEeT METOIMYECKYI0 3HauyMMOCTb. JIJIsl aBTOMaTM3alM Ipolecca ero
CO3JIaHMs MpeArnoaraeTes pa3paboTka CrelualbHOrO YHUBEPCAIBHOTO mabaoHa. Y HUKaIbHBINA CIOBaph-
CIPaBOYHHK MO3BOJIHT YYAITUMCS CAMOCTOSTENHHO () (EKTUBHO JINKBUANPOBATH MTPOOEITHI B 3HAHUSIX HITH,
HA00OPOT, YriIyOUTh CBOM 3HAHMA B MHTepecylomiel ux obnactu. Kpome Toro, ero Mo>xHO HCHOIB30BAThH
MPU OpraHu3aluK U MPOBEICHUN HAayYHO-HCCIIEI0BATELCKON paboThl /MM MOATOTOBKE MaruCTePCKUX
muccepranuid. PaccMaTpuBaroTCsi BO3MOXKHOCTH MPAKTHYECKOTO IMPHMEHEHHUsS ClIoBaped B ydeOHOM
MpOIlecCe W HMCITIONB30BAHUS OIBITa MX Pa3pa0OTKU AJS CO3MAHHS MOJOOHBIX TEXHOJOTHH B CMEXKHBIX
yUeOHBIX JTUCIMILIUHAX.

KuaroueBble cj10Ba: CrielMaAIM3MPOBAHHBINA 3JIEKTPOHHBIN TEPMUHOJIOTHUYECKUN MHTEPAKTUBHBIN CIOBaph-
CIPaBOYHUK, Kaptrorpadguss W reomH(OpMaTHKa, WH(HOPMAIMOHHO-KOMMYHHKATHBHEIE TEXHOJIOTHH,
WHHOBallMM B 00Opa3oBaHuH, TeconH(popMaMOHHO-KapTorpadguyeckoe oOpa3oBaHUE, MarucTepcKas
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Introduction

In the successful development of any educational and/or scientific discipline, the study of its
history and conceptual (terminological) apparatus plays a significant role. The development of
science needs constant meaningful (respectively — terminological) modernization — the introduc-
tion of new terms, clarification and change (expansion or contraction) of the content of the estab-
lished ones, clarification of the relationship between the operated terms and their variants, as well
as variants of their definitions [Lim at. al., 2019; Amador-Cruz at al., 2021; Gunia, 2021; Francula,
Lapaine, 2022]. At the same time, the need to achieve different degrees of unambiguous use of
both new introduced and established, familiar terms play a vital role.

Speaking of the first group — new terms — as an example, the terms focused primarily on new
geoinformation and related technologies (remote sensing and aerospace research, photogramme-
try) and related geoinformation support — primarily geoinformation technologies in environmental
management and geoinformation and mapping support for optimal management decision-making
[Koshkarev, 2000; Eprincev, Chepelev, 2008; Kryshchenko et al., 2013; Markova, Tikunov, 2022;
Yamashkin, Yamashkin, 2022].

The special importance and necessity of wide application of geographic information systems
and GIS technologies in various branches and fields of science, engineering, technology and pro-
duction is now generally recognized and is an immutable fact. The development of applied GIS,
the introduction and use of geoinformation and related technologies [Teslenok, 2014a; Teslenok,
Teslenok, 2015; Teslenok, 2016; Alferina, Teslenok, 2019], GIS mapping and modelling
[Teslenok, 2014a; Teslenok, 2014b] are designed to increase their effectiveness. The accounting
of natural conditions and resources and the solution of problems of their rational use should be
based on a sanctioned system that allows continuously in an interactive mode to make the neces-
sary adjustments, receive relevant information and make the necessary calculations [Teslenok,
2016; Alferina, Teslenok, 2019].

Therefore, this aspect is given priority attention when studying the disciplines of the man-
datory part of the curriculum and the part formed by the participants of educational relations in the
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Master's degree program 05.04.03 "Cartography and Geoinformatics" (profile "Geoinformation
and cartographic support of sustainable development of territories") of the Institute of Geoinfor-
mation Technologies and Geography of N.P. Ogarev National Research Mordovian State Univer-
sity. At the same time, an important role is played by students' independent work with concepts
and terms and maximum possible use of illustrative, cartographic materials, animation elements,
video and audio materials and other multimedia elements, collectively referred to as hypermedia,
the joint use of which makes it possible to obtain an information source of complex structure
[Teslenok, Chekurova, 2014; Teslenok et al., 2015]. There is no doubt that the future belongs not
to traditional but to innovative educational products - terminological electronic resources, diction-
aries, glossaries, thesauruses, educational systems, databases and knowledge banks and other dig-
ital educational resources [[TOCT 7.24-2007; I'OCT 7.25-2001; TOCT 7.0.83-2012; Teslenok,
Chekurova, 2014; Teslenok et al., 2015].

Objects and methods of research

The methodological and substantial novelty and innovation of the author's approach consists
in the following aspects. The proposed version of the electronic terminological dictionary-sourcebook
differs from the known analogues by the maximum use of illustrative, cartographic materials, mul-
timedia elements, which significantly expands the possibilities and methodological significance,
by including transcriptions of terms and explanation of their correct pronunciation, as well as
translations into foreign languages [Lisetskii, Solov'ev, 2002]. To automate the process of creating
an electronic dictionary and reference book, a special form-template for universal use will be de-
veloped.

With the advent of computer technology, a new type of dictionary has emerged, called elec-
tronic dictionaries. These are dictionaries on a computer or other electronic device. Compared to
traditional dictionaries, they have a number of obvious and significant advantages. Until recently,
the only disadvantage has been localization and, consequently, strict binding to the computer, and
the consequent limited availability. But the increasing pace of computerization and the develop-
ment of network technology and mobile equipment (above all technology and communications)
have eliminated it.

Dictionaries, as mere digital copies of traditional editions, have significant disadvantages
and, above all, the main disadvantage is the obsolescence of traditional dictionaries [Coetzee et
al., 2021]. Electronic dictionaries can be updated as quickly as necessary, especially when addi-
tional definitions of terms appear. Traditional dictionaries may contain errors and inaccuracies. In
an electronic version, it is easy enough to make the necessary changes and corrections, including
changing the structure of the dictionary entry. The advanced search system in them very easily
overcomes the key contradiction of the traditional ones: the increasing complexity of the growth
of information and the development of its scientific apparatus. An important advantage of elec-
tronic dictionaries is the availability of transcription and the possibility to pronounce the term with
the correct verbal accent (with the help of a sound synthesizer or a voiceover by a speaker with a
reference pronunciation) [Balalaieva, 2020; Mehriniso, 2021; Mokhiyakhon, 2021].

Results and discussion

In this regard, the project for the design, development, creation, implementation and use in
the educational process of specialized terminological electronic interactive reference dictionaries
in academic disciplines as a mandatory part of the curriculum for the master's program ("History,
theory and methodology of cartography and geoinformatics", "Modern communication technolo-
gies", "Computer technologies in cartography", "Space and geoinformation technologies in sus-
tainable development", "Modern problems of cartography", including the disciplines of the project

module "GIS in atlas mapping" and "Project management in professional activities") and the part
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formed by the participants in educational relations ("Automation in thematic cartography", "Geo-
desic support for sustainable development of territories", "Land resource mapping", "Regulatory
and technical and legal framework for cartography and geoinformatics", "Sustainable development
of geosystems and their management", including the discipline of the project module "Design,
creation and operation of geoinformation systems", elective disciplines "GIS in cadastral systems",
"Experience in the creation and use of GIS", "Adaptive information and educational technologies",
"GIS in environmental geoinformation mapping", "Geoinformation mapping in territorial planning
and design", "Geographical bases of environmental management", ""Space monitoring of environ-
mental management", a block of individual educational trajectories "Monitoring of landscape and
geoecological systems", "Forecasting the development of geotechnical systems", "Cadastral reg-
istration of real estate objects", "Planning and organization of land management and cadastral
work", "Methods of environmental management", "Modern problems and methods of geograph-
ical science", "Geoinformation systems in tourism", "Multimedia and computer design in cartog-
raphy", "Digital methods for processing and analyzing data from remote areas and optional disci-
plines "Web technologies" and "Modeling and spatial analysis by means of GIS"). Such reference
dictionaries are oriented to the maximum extent to the use of the HTML hypertext markup lan-
guage, the system of hypertext links, illustrative, cartographic materials and multimedia elements.
Accordingly, the tasks that need to be solved to achieve it are the development of technology for
creating electronic terminological dictionary-sourcebooks on the example of a specific academic
discipline, as well as the development and creation, through practical software implementation, of
a special template form of an electronic terminological reference dictionary, which allows auto-
mating the process of its formation. and promote the resulting innovative product as quickly as
possible.

The created educational product should fully comply with the educational standards of the
HEI and fit into the general concept of its development, primarily in the framework of:

— introduction of new learning technologies into the educational process, including the cre-
ation of a digital educational environment (modern digital educational technologies, electronic
textbooks and teaching aids, etc.);

— improvement of teaching and methodological support of the educational process in order
to enhance the quality of higher education: formation of modular programmers, ensuring the con-
struction of flexible individual learning paths, introduction of credit-module system in basic voca-
tional education programmers, providing remote support for all vocational education program-
mers;

— development of innovative approaches to the organization of educational process; devel-
opment of methodological recommendations for the organization and implementation of innova-
tive educational activities;

— development of educational programmers and technologies aimed at training, retraining
and professional development of highly qualified specialists;

—expansion of Master's training in partnership with leading Russian and foreign universities,
industrial enterprises, organizations and institutions of social sphere in order to integrate into the
world scientific and educational space.

The experience of creating analogues of the proposed educational product in other universi-
ties (including foreign ones) is known. However:

— these are traditional thesauruses and dictionaries with minimal changes in terms of their
adaptation to electronic form, without significant enhancement of their capabilities and methodo-
logical significance of illustrative, cartographic materials, multimedia elements;

—no experience in the development of a template-form that would largely automate the pro-
cess of creating an electronic terminological dictionary has been identified;

— the methodological issues of using such educational products in the educational process
are poorly covered.

119



PervonanbHble reocuctemsl. 2023. T. 47, Ne 1 (116-125) Eeary
Regional geosystems. 2023. Vol. 47, No. 1 (116-125)

The experience of creating analogues of the proposed educational product in other HEIs
(including foreign ones) is known. However:

— there are traditional thesauri and dictionaries with minimal changes in terms of their adap-
tation to the electronic form, without significant enhancement of their capabilities and methodo-
logical significance of illustrative, cartographic materials, multimedia elements;

—no experience in the development of a template-form that would largely automate the pro-
cess of creating an electronic terminological dictionary has been identified;

— the methodological issues of using such educational products in the educational process
are poorly covered.

In the process of developing and creating an innovative educational product, it is planned to
make maximum use of previously developed teaching and learning material. A series of completed
coursework and final qualification papers on the relevant topic are of great importance. In addition,
a complete list of terms used in the study of relevant courses has been compiled, and at least five
definitions from different sources have been selected for each of them with their output data rec-
orded. Partially selected multimedia material (illustrative and cartographic) is available, greatly
enhancing the comprehension of the text traditionally used in glossaries (table).

Expected results of design, development, creation, implementation and use in the educational
process of the electronic terminological dictionary-sourcebook
OxwaeMble pe3yibTaThl IIPOSKTUPOBAHMS, Pa3pabOTKH, CO3IaHMs, BHEIPEHHS U UCTIOIB30BAHNS
B Y4e€OHOM IIpOIIecce AIEKTPOHHOTO TEPMUHOIIOTHYECKOTO CIIOBAPS-CIPABOYHUKA

Result Indicator Source of verification
Improved student learning Quality of education and other Results of interim and final
outcomes student learning outcomes evaluations of students
Enhanced motivation of students Perqentage f)f studeqts %nt'erested Results of surveys and
in learning the discipline questionnaires
Faster and better formation of the | Speed and quality of formation
system of universal and of the system of universal and

Results of interim and final

specialized general professional | specialized general professional attestation of students

and vocational competences of | and vocational competences of
students students
Duration (number of years) of
operation and use of the dictionary
in the educational process

Data from reports, surveys and
questionnaires

Sustainability and viability of the
obtained project results

The university has information system technologies, including geoinformation systems,
computer classrooms with Internet access and electronic information educational environment
[DnexTpoHHas uHGOpManuoHHas ..., 2022], modern multimedia systems, projection equipment
with multimedia projectors and presentation screens, which are widely used by all participants in
the educational process. It is planned to modify the obtained product with the creation of a version
available for mobile applications.

The creation and software implementation of an appropriate template form is required in
order to enable a maximum degree of automation of the dictionary-record creation process.

The educational product is the electronic terminological dictionary-sourcebook with the
largest number of concepts and terms used in the study of the relevant scientific field and/or aca-
demic discipline, the maximum use of hypertext technology (hypertext markup languages HTML
and cascading styles CSS, hypertext links system) and multimedia elements [[OCT 7.25-2001;
Starkov, Alekseeva, 2015; Teslenok, Chekurova, 2014; Teslenok et al., 2015]. Concepts and terms
are placed in thematic sections and subsections at different levels, which provides a structured
information in the dictionary.
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Providing the possibility to use sub-section titles of different levels in combination with
nested concepts to build word combinations is one of the main functions of fast text entry in the
fields of screen forms. The combination of section titles and a nested term can form a complete
semantic expression.

The information presented in the dictionary has a tree structure. Each element in a dictionary
can be of one of two types - a section title with sub-levels and a term without additional sub-levels.
The thematically most important (general) concepts are included in the upper-level section titles, and
their sub-levels contain elements that develop and specify the meaning of the expression.

The structure of the electronic terminological dictionary-sourcebook is a set of vocabulary
entries, the content of which corresponds thematically to the sections of a scientific field or an
academic subject. Each entry corresponds to a specific field of the mapping form and contains a
certain set of terms. The titles of the entries and the names of the fields are the same. This ensures
navigation through the vocabulary when the vocabulary entries change from one field to another
[Chepik, 2016].

The platforms for placing specialized terminological electronic interactive dictionaries on
academic disciplines at the initial stage are the Electronic Information Educational Environment
of the N.P. Ogarev National Research Mordovian State University [DnexTpoHHast ”HGOpMaLIHOH-
Hasl..., 2022] and the website for teaching materials by S. A. Teslenok [CaiiT yueOGHO-MeTOAMYE-
CKHX ..., 2022].

The terminological electronic dictionary, which is an information retrieval thesaurus, is de-
veloped within an automated information system, taking into account the rules of development,
composition and presentation form, structure of the content regulated by the relevant standards
[TOCT 7.24-2007; 'OCT 7.25-2001; Arzamasceva, 2014].

The results, indicators and sources of validation (methods of verification) expected by the
results of design, development, creation, implementation and use in the educational process of
master's degree program 05.04.03 "Cartography and Geoinformatics" (profile "Geoinformation
and cartographic support of sustainable development of territories") are presented in Table 1.

Conclusion

The hypertext technology underlying the educational product is widely used in educational systems,
distance learning, Internet, database systems, etc., which emphasizes the relevance of the research.

The possibility to design, create and use own dictionaries in the process of undergraduate
education can become an effective tool for developing students' universal and specialized socio-
personal, general cultural, general scientific, professional and vocational competencies. The de-
mand for such innovative developments on the part of higher education institution and educational
community is determined by the need to increase students' motivation.

The use of this educational product in traditional education is possible in the presentation of
new material, practical work, consolidation of the studied material, implementation of knowledge
control, and independent work of students. The proposed educational product primarily provides
an opportunity to use it in distance learning.

The use of the electronic terminological dictionary-sourcebook can enable students to effec-
tively fill existing knowledge gaps on their own or, conversely, to deepen their knowledge in their
field of interest. In addition, there are opportunities for its use in organizing and conducting re-
search work and/or preparing Master's theses.

The acquired experience will allow applying the technology of designing, developing, cre-
ating, implementing and using in the educational process of specialized terminological electronic
interactive dictionaries and reference books in other related subject areas, such as aerospace Earth
studies; photogrammetry; land use planning, cadastre and land monitoring; geomorphology and
paleogeography; physical geography, soil geography and landscape geochemistry; geoecology;
economic, social, political and recreational geography, etc.
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N3meHeHus1 mOpoaHOro coctaBa jJecoB Kapenun:
HCTOPHUKO-T€0IKOJIOTHYECKHi MOIXO0/

Bamnuiosa JI.b., Cukan A.B.
Poccuiickuil rocy1apcTBEHHBIA THAPOMETEOPOIOTHUECKUN YHUBEPCUTET,
Poccus, 195196 Cankr-llerepOypr, mpoci. ManooxTuHCKu, 98
E-mail: histgeolbv67@gmail.com; sikan07@yandex.ru

AHHOTaUUs. AKTYaJbHOCTh WM3YYEHHUs IWHAMUKHA HOPOAHOTO cocTaBa JiecoB Kapenbckoro permona
CBsI3aHA C MAacCIITa0OHBIMH aHTPOIOTCHHBIMH MPeoOpa3oBaHUSIMH 3a UCTOpHUYeckoe Bpems. HoBuzHa
UCCIICIOBAHNUS 3aKJII0YAETCs B CO3JaHUN HOBOM METOANKH HCTOPUKO-TE0IKOJIOTHUECKON HAIIPABICHHOCTH
¢ wucnonp3oBanreM [MC-TexHOJIOrMi MNOCPEACTBOM PETPOCHEKTUBHOIO aHanu3a. KolnyecTBEHHBIM
aHaIM3 MOIU(UKAIMKM MOPOJHOrO cocTaBa JecoB Kapemuum 3a HCTOpHYECKOE BpeMs C LEIbIO
UACHTH(QHUKALMN aHTPONOTEHHOIO M TMPHPOIAHOTO (KJIMMAaThdeckoro) (akropa mNpoBelleH BIEPBBIC.
[Tomy4eHsl KOMMYECTBEHHBIE OLIEHKM MacIUTa0OB MPeoOpa30BaHUs YEIOBEKOM JIECHBIX JaHIA(TOB 3a
npomenmue 1500 ner u mocnenHee croyneTve. AHanMU3 BBIIIOJHEH IMOCPEACTBOM HAJIOXKEHHS CXEMbI
ucTtopuko-reorpaduyeckoro paionupoBanus Kapennn Ha uMeromyecss pa3HOBPEMEHHBIE KapThl
pactutenbHOCTH. COBpPEMEHHBIE KapThl PACTUTEIBHOCTH OIBITHBIX IIOJMIOHOB CO3JaHbl HAa OCHOBE
KOCMHUYECKHX CHHUMKOB. Jlyii yCTaHOBIEHHMS NPUYMH M3MEHEHHMS COCTaBa JIECOB IPOBEICHBI
SKCIIEUIIMOHHBIE HCCIIEIOBAHUS M aHAJIU3 HM3MEHEHHUS KIMMATHUECKUX MapaMeTpoB. 3HAYUTEIbHBbIC
TpaHchOpMaLUH TOPOJHOIO COCTaBa JIECOB yCTAaHOBIEHB! i1 OOOHEKCKOW MPOBUHLNY, A€ MJIOMIAb
eJIbHUKOB K KOHIy XX B. cokpatminack ¢ 66 % no 33 %. OOGHapyxeHo, uto B mpenenax Ilomopckoii
NPOBUHIIMKM €JIOBBIE Jieca OBbUIM 3aMENIeHbl COCHSKAMH B TIPOIIECCE MHOTOBEKOBOH XO03SHCTBEHHOMN
JIeSITEIbHOCTH U MO/ BIUSHUEM M3MEHEHUH KiIMaTa.

KaroueBble ciioBa: HCTOPUKO-Teorpaduueckoe paiifoHUpOBaHKUEe, H3MEHEHHE TIOPOJIHOTO COCTaBa JIECOB,
HUCTOPHUKO-Teorpaduueckre cpesbl, AuaxpoHudeckuid merona, [ MC-TexHOJOruU, WHTErpajibHas KpUBas
TeMIlepaTyp BO3oyxa

Jas untupoBanusi: Bammiosa JLb., Cukan A.B. 2023. M3Menenus nopoiHOTo cocTaBa jJecos Kapemmu:
HCTOPUKO-T€OIKOJIOTUYECKUN HOIXO/I. Pervonanbpunie T€OCHUCTEMEI, 47(1): 126-144.
DOI: 10.52575/2712-7443-2023-47-1-126-144

Changes in the Species Composition of Karelian Forests:
A Historical and Geoecological Approach

Lyudmila B. Vampilova, Aleksandr V. Sikan
Russian State Hydrometeorological University,
98 Malookhtinsky Pr., St. Petersburg 195196, Russia
E-mail: histgeolbv67@gmail.com, sikan07@yandex.ru

Abstract. The relevance of studying changes in the species composition of forests in the Karelian region
over historical time is associated with large-scale anthropogenic transformations of this component of the
landscape: initially logging for the production of charcoal (iron-making), salt making, shipbuilding, logging
for sawmills and exports, housing construction, providing the population with firewood, pulp and paper
production, etc. The novelty of the research lies in the creation of a new methodology of historical and
geoecological orientation using GIS technologies, through retrospective analysis. The quantitative analysis
of the modification of the species composition of Karelian forests for the historical time was carried out for
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the first time. The research was carried out for a long time, in stages: 1) a scheme of historical and
geographical zoning (GAMES) of Karelia has been created for a time slice of the XX-XXI century.;
2) maps of vegetation cover were used: restored vegetation (for a slice of more than 1000 1. n.), a map of
vegetation cover 50 years ago; a map of modern vegetation for a part of the Onega Lake basin was compiled
using satellite images of 2018 — the scheme of the GAMES is superimposed on the listed vegetation maps.
Quantitative data on changes in the areas of forest species composition were obtained by means of a
retrospective analysis. Stage II: large-scale surveys were carried out within the two provinces of
Pomorskaya and Obonezhskaya, within the latter before the beginning of development there was the largest
area of spruce forests (66 %), by the end of the XX century there was a decrease in the area of spruce forests
(from 66 to 33 %). For the northern Pomorskaya, the change in the species composition of the forest over
the past 100 years was studied, a geobotanical map with an area of 700 sq. km, compiled in 1925, was used
as a basis. Vegetation maps for 1954 and 2018 were compiled for the specified area to identify the causes
of changes in the composition of forests, the latter according to satellite images. To determine the causes
of changes in the composition of forests, expedition studies and analysis of changes in climatic parameters
were carried out. There is a high spatial correlation for the series of average annual air temperatures, which
have a significant upward trend for all weather stations. It was found that the average annual temperature
is 1.3 °C higher than in the last 32 years. The described aspects of the economic use of forest resources
indicate the significant role of the anthropogenic factor in changing the species composition of Karelian
forests with the unchanged role of the climatic factor

Keywords: historical and geographical zoning, change in the species composition of forests, historical and
geographical sections, diachronic method, GIS technologies

For citation: Vampilova L.B., Sikan A.V. 2023. Changing the Species Composition of Karelian Forests:
A Historical and Geoecological Approach. Regional Geosystems, 47(1): 126—-144. DOI: 10.52575/2712-
7443-2023-47-1-126-144

BBenenune

OOBbeKTOM ucciieoBaHUSI BBIOpAaH TOPOJHBIN cocTaB JecoB KapenbCkoi IOKOJIBHOM
03epHO-TaeKHOU paBHUHBI. B coBpemennoit Kapenuu necamu 3ansater 52 % mmomanu, a 150 et
Hazaq B ONoHeNKoi ry0epHuH, MPUMEPHO HA TaKOM e IIoman, Jeca 3anumanu 71 % tepputo-
puu. AHTPOIIOTCHHBIE BO3ICHCTBHSI, MIOBJHSBIINE HA TPAHCHOPMAIIHIO JIECHBIX JIAHAMA(TOB BO-
cTouHOU YacTu PEeHHOCKAHIUH, OTYYHIIN OCBEIIEHUE B MHOTOYMCIIEHHBIX MyOIUKAIMIX OTeue-
CTBEHHBIX HccienoBareneii [Bopoumos, 1978; Bonkos, 2008; I'pomies, 2008; 2019; I'pomies,
[Terpos, 2016], paccMaTpUBAIOIINX COBPEMEHHOE COCTOSIHHE JIECOB, X aBTOT€HHYIO U aHTPOIIO-
TCHHYIO TUHAMUKY. YacTh MyOIMKaIUil MOCBAIICHBI CIICHAPUSM XO03SHCTBEHHOTO OCBOSHHUS, 00-
IIUM TTOJIOKESHHSIM JTAaHAMA(THON KOHIICTIIIUU CTPYKTYPHOU OpraHU3aIiH JIECHOTO MOKPOBa, Me-
TOJMYECKAM OCHOBaM JIaHIMIA()THO-3KOJIOTHIECKOTO TUTAHUPOBAHUS JICCOIOIb30BaHus [PameH-
ckas, Lllyoun, 1975; YUennes, 1997; Jlucenkuii, ['oneycos, 2011; Cokomnosa, 2011; Jleca u ux MHO-
romeneBoe ..., 2015; I'pomres, [lerpos, 2016; T'opuos, 2018; I'pomriies, 2019]. MuorosekoBas
CUCTeMAaTHYeCKasi SKCILTyaTallus JIECOB U €€ CIEJCTBUS (BBIPYOKH, rapu, MOTUOIINE APEBOCTOM)
MIPUBOJIAT K CO3AHUIO MOHOKYJIBTYPBI 1M HITH COCHBI, KPOME TOTO 9acTO (POPMHUPYIOTCS MEITKO-
TUCTBEHHBIE Jieca C JIOMUHUPOBaHUEM Oepesbl Witn ocuHsl [ pumanbsckuit u ap., 1981; UepHskosa,
1998; BocrounoeBpomneiickue neca ..., 2004; Kopotkos, 2016, 2017]. D1t mporecchl crnocod-
CTBYIOT CHUXEHHIO OMOpa3HO0Opa3us, BCHBIIIKAM Pa3MHOXKEHHs MaTOT€HHBIX MHKPOOPTaHH3-
MOB, YMEHBIIICHUIO TUTOJOPOAMS JICCHBIX TIOYB, IMOHMKAIOT BOJOOXPAHHBIC (YHKIUHU JiecoB. B
MyOIMKaIUsAX 3apyOeKHBIX aBTOPOB Hanboliee MOMYISIPHON Cpeu U3Y4EeHUS Te0IKOTOTHIECKIX
po0JieM JIECHOM pacTUTEIBHOCTH SBJSETCS pa3pad0TKa MPOCTPAHCTBEHHON MOJENIN HapyIIeH-
HBIX JICCHBIX JTaHAMA(TOB, IJIe HEYACTO YUYUTHIBAIOTCS MOJIEIIA BPEMEHHOTO Pa3Iuyius, OOBSICHS-
IOIUE MPUYUHBI U3MEHEHHs ysa3BUMOCTH JecoB [Bauhus et al.,, 2010; Gamfeldt et al., 2013;
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Scherer-Lorenzen, 2014; u np.]. HapylieHHbIE IeCHBIE YKOCUCTEMBI YTPAUYUBAIOT MHOTHE U3 IKO-
CHUCTEMHBIX ()YHKIIMI: TPOU3BOACTBO OMOMACCHl U KPYrOBOPOT MUTATEIBHBIX BEIIECTB, YTO CKa-
3BIBACTCS HA CHIDKEHUU MOTEHIMAa (0OTaTCTBE) JIGCHBIX PECYPCOB /ISl YEIIOBEKA.

AHTpOTIOTeHHBIE MOU(DHUKAIIUKA TTOPOJHOTO COCTaBa JIECOB C MCITOJIb30BAHUEM HCTOPHKO-
TE0IKOJIOTMYECKHX MOIX0/I0B K HCCIEIOBAHUIO TPOOIIEM JIECHBIX JIaHAIA()TOB HEBO3ZMOKHO OT-
JIETTUTH OT MIPOCTPAHCTBEHHO-BPEMEHHBIX COCTOSHUH JIECOB, KIIMMATHIECKOTO (haKTopa U MEXKIO-
noBol mpoaykTuBHOCTH NaHamadToB [Cukan, 2007; Jlucenkuii, 2008; JIucenkuii, Mutpsiiikuna,
2012; Bamnuiosa, 2017; Vampilova, 2020]. McTOpUKO-T€03KOJIOTMYECKUE ACTIEKThI U3MEHEHUS
COCTaBa JIECOB BaXKHBI JIJIs1 OLIEHKHU pecypcHoro noteHuania [Cokomnonsa, 2011; I'pomues, [lerpos,
2016; I'pomues, 2019; Bamnunoa, EBgokumona, 2021; Vampilova, 2021]. ITpoGiemsl Jiecomnosib-
30BaHUs U JIECOBOCCTAHOBJICHUS CBSI3aHbI C MPOAYKTUBHOCTBIO JIECOB, COXPAHEHHEM IIEHHBIX MPH-
POJHBIX TEPPUTOPHIL, OLIEHKON MX PENpe3eHTAaTUBHOCTU, TPEOYIOT MPUMEHEHHUS UCTOPUKO-TEO-
HKOJIOTUYECKOT0 Noaxo0/a ¢ ucnoiab3oBanuem [ UC-texnomnoruii [Enuna u ap., 2000; Bamnuiosa,
2017; Kopotkog, 2017; Manakov et al., 2021], ocobeHHO npu N3y4eHUU HECTAOUIHLHOCTH CTPYK-
Typbl JecHbIX JanamadToB [Bocrounoesporneiickue jeca ..., 2004; Yenzaes, [letun, 2006; Bon-
koB, 2008; I'opuos, 2018; u np.]. s OlEHKH aKTyaabHOTO COCTOSHUS JIECHBIX COOOIIECTB, UX
MEPBUYHON MIPOYKIIMH, BO3MOXKHOCTH JIECOB IO CEKBECTPAIIMHU YIJIEPOIa YCIEUTHO UCTIOIb3YIOT
MHOT'O30HAJIbHBIE KOCMHYECKHE CHUMKH, YTO HAXOAUT OTPpaKeHHE B pab0Tax KaKk OTEYCCTBEHHBIX,
TaK U 3apyOexHbIX yueHbIx [bepesun, 2020; Menkwuii u ap., 2020; Tepexun, 2020; Illarionova et
al., 2022; Illuakapenko u ap., 2022; Baldo et al., 2023; Rao et al., 2023].

[TpocTpaHCTBEHHO-BPEMEHHOE HCCIICIOBAHUE C HCIOJIB30BAHUEM HCTOPHKO-Teorpadude-
CKOTr'0 pallOHUPOBAHUS PETHMOHA JIJISL OIEHKH PETPOCTICKTUBHOTO aHAIM3a U3MEHEHUH ITOPOTHOTO
COCTaBa JICCHOW PacTHTEIILHOCTH BIIEPBbIE OBLIO IPEANPUHATO B paboTax [ Vampilova, Manakov,
2013; Bamnunona, CokomnoBa, 2020]. UcnonszoBanune ['MIC-texHonoruit B rpaHuiiax uCTOPUKO-
reorpauuecKux MPOBUHIIMH MO3BOJISIET BBISIBUTH MOCIIEICTBUS UCTOPHUUECKOTO IPUPOIOTIOIH30-
BaHMSI — OT IPOIIJIOTO K COBPEMEHHOCTH, COTJIaCHO 3TaraM OCBOCHHUsI U crieruduke GopMupoBa-
HUS COBPEMEHHOH JTaHAa(THOM cTpyKTYphI JiecoB [Bamnuiosa, 2017; Vampilova, 2020].

Llens nccnenoBaHus — MOJYYUTh KOJTUYECTBEHHBIC JaHHBIC O MaciTabax mpeoopa3oBaHuUs
YeJIOBEKOM JIECHBIX JIaHIMAa(TOB, B YACTHOCTH, 00 H3MEHEHUH MMOPOJHOTO COCTaBa JECOB, Ha OC-
HOBaHHUM KapTorpapuyeckux MaTepuajgoB IO TPEM BPEMEHHBIM cpe3aM — okosio 1500 ner Hazan,
50 net Ha3zan u Ha coBpeMeHHOM dTarne (2018 r.), ¢ ucnonp3oBaHreM reonH(OPMAIIMOHHBIX TEX-
HOJIOTHH.

O0BEeKTBLI M MEeTOALI MCCJIe10BAHUSA

ABTOpCKaSI MCTOAHKA UCCICAOBAHUA aHTPOIMOICHHBIX W3MEHEHHI JTeCHOTO IMOKpOBa 3a HUC-
TOPUYECKOE BpPEMsl OCYIIECTBISECTCS MOCPEICTBOM HANIOKEHHUSI CXEMbl MCTOPUKO-Teorpadude-
CKOro pallOHMPOBAHMS HA MMEIOUIMECS PAa3HOBPEMEHHBIE KapThl PACTUTEIBHOCTH. Ba)XHO BbI-
SIBUTH POJIb aHTPOMIOTEHHOTO (paKTOpa B U3MEHEHHUH MOPOJHOTO cocTaBa JiecoB Kapenuu u ycra-
HOBUTbH POJIb KIIMMAaTH4YECKOro (pakTopa B mpolecce npeoOpa3zoBaHus TOPOJHOTO COCTaBa JIECOB.
CyurHocTs npejgaraeMoi METOAMKA CBOAUTCS K PETPOCIEKTUBHOMY aHAIU3Y U3MEHEHHUSI pacTu-
TETHLHOTO TTOKPOBA, MPOSIBIISAIONMIEMYCS B TPAaHC(POPMAIIMH KOJIMYECTBEHHBIX MMOKa3aTeNeH mIoIa-
JIeil pa3HOTO MOPOJHOTO COCTaBa 3a BPeMsl XO3SHCTBEHHOT'O UCIOIL30BaHUS JIECHBIX JaHmad-
ToB. IIprunHa cMeHbl IOpOJIHOTO cocTaBa jecoB Kapenbckoro permoHa oOyciioBiIeHa CIEayIO-
HIMMH 00CTOSITENTECTBAMU B MIPOIIIOM: BBIPYOKaMH JIJIsl POU3BOJICTBA JIPEBECHOTO yIiisl (okene-
30/ienaTeNbHoro Tpombicia) [Tapacos, 2017], coneBapenns [Kmmkadesa, 2016], cynoctpoeHus,
MIPOMBINIJICHHON BBIPYOKH JIECOB ISl SKCIIOPTA, paOOTHI JIeCOMMIbHBIX 3aBo10B [McTtopust Kape-
i ..., 2001], >KHJIUITHOTO CTPOUTENHCTBA, O0ECIICUEHUST HACETICHUS IPOBAMH, 1IEJUTFOI03HO-0Y-
Ma)KHOTO ITPOU3BOCTBA U JIP.

Hapsiny ¢ uccienoBanreM mopoHOTO cocTaBa JIeCOB, CPOPMUPOBABILETOCS HA MPOTSKEHUN
HCTOPUYECKOTO BPEMEHH, HAMU TaKke ObLT M3y4eH MOPOTHBII COCTaB JiecoB B mpeaenax [Tomopckoit

128



P PervoHanbHble reocuctemsl. 2023. T. 47, Ne 1 (126—144)
Regional geosystems. 2023. Vol. 47, No. 1 (126-144)

IIPOBMHLIMM, 0Opa3oBaBLIMiics 3a nocneanue 100 ner. B kauecTBe KIIIOYEBOT0O y4acTKa UCIIOIb30BaH
TOJNHTOH MIommaasio 700 KM%, Ha KOTOPBIil cocTaBiIeHa reoboTaHnYecKas kapta B 1925 roxy [Mas-
peBckuii, 1925]. Marepuanbl re000TaHUYECKOrO KapTorpadupoBaHUs TIOUTH CTOJICTHEH NaBHOCTH
HIOCITYKMJIM OCHOBOH ISl COCTABJIEHHS T€000TaHUYECKUX KapT, IONOJIHUTENIBHO K 1925 rony, ere u
Ha 1954, a 3atem 2018 rox. [Vampilova, 2021], rae Ha cxemax MpOCIIeKUBACTCS U3MEHEHHE TTOPO/I-
HOT'O COCTaBa JIECOB B CBSI3U C BUJAMH X035 CTBEHHOH JEATENbHOCTH (BBIPYOKOM JIECOB, OCYILIEHUEM
60110T). 7151 yTOYHEHUSI COBPEMEHHBIX IIPOIIECCOB, MPOUCXOAIIMX B JIECaX MOJ] BIUSHUEM aHTPOIIO-
T€HHOT0 (pakTOpa, OBLIM MPEANPUHSTHI Fe000TaHNYECKHUE HKCIIETUIIMOHHBIE HCCIIEI0OBAaHUS, KOTOPbIE
II0Ka3aJIM COKPALIEHHUE IUIOIIAAN €JIOBBIX JIECOB 32 IIOCJIEAHUE CTO JIET.

JU1s BBINOJIHEHUS MCCIIeI0BaHUs MCIIOJIb30BaHbl METO/IbI: HCTOPUKO-reorpauyeckux cpe-
30B, PETPOCIIEKTUBHBIN, TUAXPOHUYECKUH, KapTorpapuueckuii, cpaBHUTENbHBINA. KomrmuecTBeH-
HBIE JAHHBIE [10 U3MEHEHUIO ITOPOAHOIO COCTaBa JIECOB HA Ka)KIOM BPEMEHHOM CpE3€ MOITY4ECHbI
¢ ucnosibzoBanueM ['MMC—rexnonoruii. UccnenoBanue mpoBeieHO HA YPOBHE MPOBUHIIMM, B TIPe-
nenax Kapenuu ux Beineneno mects [Bamnunosa, 2008]. B ctatbe npuBOAUTCS MOTyYEHHAS UH-
¢dopmanus no ITomopckoit u Obonexckoit mpouHIMSIM. Kaprocxema mcropuko-reorpaduye-
ckoro paiioHupoBanusi Kapenuu coctaBieHa Ha BpeMEHHOU cpe3, MPUOIMKEHHBIH K COBpEeMEH-
HocTH. CXeMa HCIO0JIb30BaHa Ul pa3padOTKU METOAMKU PETPOCIIEKTUBHON I'€O3KOIOIMYECKON
OLIEHKH JIECOB 0 €AMHUIIAM UCTOPHUKO-Teorpapuueckoro palOHUPOBaHUS.

JlnaxpOHUYECKHI METOJT MPEICTABISET COO0I coYeTaHue NCTOPUKO-TeorpaduIecKux cpe-
30B U OMNpe/eieHuss OOUMX TeHJEHIMH pa3BUTHs reorpauyeckoro o0beKTa 3a UCTOPUUYECKOE
Bpemsl. [Ipu ero BeinonHeHnN HE00X0IMMO PUIEPKUBATHCS ONPEACIEHHBIX IPUHIIUIIOB: BO-TIEP-
BBIX, BA)KHO 00€CIIEUUTh COITOCTAaBUMOCTh PE3yJIbTaTOB; BO-BTOPHIX, IPABUIBHO BBIABIATH BEIY-
M€ B3aUMOCBSI3H (IIPUPOIa—HACEIEHNEe—X034UCTBO); B-TPETbUX, HEOOXOIUMO MOATBEPXKICHHUE
MIPEEMCTBEHHOCTH B MPUPOIONOJIb30BAHNH; B-U€TBEPTHIX, YCTAHABINBATH OCHOBHBIE 3TAMbl pa3-
BUTHUS 00BEKTOB, N3y4aTh reorpauueckue IUKIbl OCBOSHHUS.

MeToauka peTpoCHeKTUBHOIO aHAIN3a U3YYeHHs] IPOCTPaHCTBEHHO-BPEMEHHBIX M3MEHE-
HUI PacTUTEIHHOTO MOKPOBA PErMOHA CBOJUTCS K IOJIyUYE€HHIO KOJIMYECTBEHHBIX CBEIEHUH 00 13-
MEHEHUH IIJIOLAEH JIeCOB, OOJIOT, CEIbCKOXO3SICTBEHHBIX YTOAMM B pe3yibTaTe MPUPOJIHBIX
MIPOLIECCOB U XO3IHCTBEHHOTO MCIONIb30BaHMs JanmadpToB Kapenuu no nctopuko-reorpaguye-
CKUM MPOBUHIMAM ¢ Hcnonb3zoBaHueM [ IC-texHnonoruii. IsmMeHeHue necHbIX JJaHa(pToB PUK-
CUpYETCs 110 BPEMEHHBIM Cpe€3aM, Ha KOTOPbIE UMEIOTCSI KapThl pACTUTEIIBHOCTH.

Kaprta coBpeMeHHOW pacTUTETHHOCTH MCTOPUKO-Teorpaduueckoit mpoBUHIIMN OOOHEXKbE
Ha 2013 rox cocTaBiieHa C HMCIONB30BAaHUEM Pa3HBIX MATEPHUAIOB: OCHOBHBIMH HCTOYHHKAMHU
nH(pOpMallMM TNPU  CO3JAHUM KAapThl PACTUTENBHBIX COOOIIECTB TMOCIYXHJIN  KapThbl
pactutensHocTy Kapenuu macmra6a 1:2000000, Tonorpaguueckue kapthl Macurabos 1:50000—
1:200000, xocmuueckue cHUMKH Landsat-TM npoctpancTBeHHoro paspemienuss 30 m. Ha
HCCIIEYyeMYIO TEPPUTOPHUIO OBLIM MCIIONB30BaHbl YeThipe kocMuueckux cHuMka (KC) 3a netHuit
nepuon ¢ utonas 2013 roma mo wutons 2018 roma. Pabotel mo gemmdpupoBanuio KC u
nocienyomemMy O(GOPMICHHIO KapThl MPOM3BOJMWINCH C HCIOJb30BAaHHUEM MPOTPaMMHBIX
koMmIiuiekcoB Erdas Imagine 8.0 u ArcGIS 10. [Ins oOneryeHus pacrno3HaBaHUS BBIJIEIOB
pacTUTENBHBIX COOOIIECTB CO3/1aBAIUCh JIBE IIBETOBbIE KOMOWHAIIMM KaHAJOB CHUMKOB
[Bammunosa, 2017]. B wurtore Obuio ompezneneHo 16 BBIACIOB pPacTUTEIBHBIX COOOIIECTB,
JOCTOBEPHOCTH JeU(ppUpOBaHus cocTaBuia 85 %. AHaIM3 U3MEHEHUs paCTUTENILHOTO TIOKPOBa
BO BpEMEHHM IeJecOO0pa3HO MPOBOJUTH IO  HMCTOPUKO-reorpauueckuM  eIWHULIaM
paifoHMpOBaHU, TTOCKOJIBKY Ha MPUMEPE STHUX PETHOHOB Jierde OOBSCHUTH NMPOCTPAHCTBEHHBIE
M3MEHEHUS, pon3onieamue 3a ucropuaeckoe Bpems. [Ipumenenne [' IC-texHOMOrMM M03BOINIIO
MIOJIYYNUTh KOJMYECTBEHHBIE JaHHBIE [0 U3MEHEHUIO MOPOJHOIO COCTaBa — JOMMHMPYIOILETO U
CyOJIOMMHHUPYIOIIETO TUIIOB JIECA TIOCPEACTBOM HAJIOKEHUSI CXEMbI UCTOPUKO-Teorpaduyeckoro
pailloHMpOBaHMs HAa KAKAYI0 U3 TPEX Pa3HOBPEMEHHBIX KApPT PAaCTUTEIBHOCTH U INPEACTaBUTH
pe3yabTaThl B BUJE CTOIOUYATHIX AUATPAMM.
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st anann3a U3MEHEHUN KJIMMaTa UCIIOJIb30BaJIU JaHHBIE 10 YETHIPEM METEOPOIOTUYECKUM
craniusam (MC): Kemb-niopT, [1agansr, [Terpo3aBoack u Beiterpa us 6a3sr nanusix BHUUT' MU -
MII/] [Cnenuanu3upoBaHHbIE MACCUBHI ..., 2022]. AHAJIIU3UPOBAIIU PAJIBI TOJOBBIX U MECSIYHBIX
JAHHBIX 00 OcaJKax U TeMIepaType Bo3ayXa.

715t MpoBEPKU PsAJIOB METEOPOJIOTMUECKUX AJIEMEHTOB Ha OJTHOPOHOCTh U CTAIIMOHAPHOCTh
npuMeHsin Kputepun CtbrofienTa, Ouilepa U KpUTEpUil 3HAYMMOCTH BBIOOPOYHOTO KO3 dHuiiu-
€HTa KOPPEJSIUHU JUIsl XPOHOJIOTHYECKUX TociienoBaTenbHocTeit [3akc, Jlortap, 1976; Cukan,
2007; Meroaudeckue pekoMmeHnaanuu ..., 2010; Guide to Climatological ..., 2018]. IIpoBepky
MPOBOAMIIN MIPU YPOBHE 3HAUUMOCTH 20 = 5 %. J171s1 BBIsSIBIICHUS] BPEMEHHBIX pyOekel B U3MEHe-
HUU KJIMMATHYECKUX YCIOBHUU CTPOWIHM U aHATM3UPOBATH Ipa@UKd CyMMApHBIX U Pa3HOCTHBIX
HMHTETpaJbHbIX KPUBBIX [MeToauueckue pekoMeHaamuu ..., 2010].

Pe3yJ’leaTbI H UX 06cy>1<)1e1me

PeTpocniekTuBHBIN aHaJIN3 U3MEHEHUS IOPOJHOI0 COCTaBa JIECOB, KaK OHOI0 U3 CaMBbIX JIU-
HAMHYHBIX KOMIIOHEHTOB JIaHAIMA(TA, OCYIIECTBIISIICS TOCPECTBOM HAyYHBIX M3BICKAaHUH, CBS-
3aHHBIX C KaTerOpueld BPEMEHH U OIPENEICHUEM POJIM XPOHOJIOTMYECKUX HCCIIEIOBAaHUM UL
OLIEHKH (haKTOPOB CMEHBI COCTaBa APEBECHOTO sIpyca 32 HCTOPUIECKOE BPEMSL.

Pe3ynbrarom ucciieoBaHusl CIIy>)KUT CO3JaHUE HOBOM METOJIUKH MCTOPUKO-TE€03KOIOrYe-
CKOH HampaBiieHHOCTH ¢ ucnojbs3oBaHueM ['MC-texnonoruil. OcyliecTBI€HHOE HCCIEA0BaHNE
BKJIIOUAET HECKOJIBKO 3TAIIOB!

1) cxema BcTOpUKO-reorpaduvecKoro paioHupoBaHusi Kaperbckoro peruoHa HCHOJb3Y-
eTcs JUIs OLIEHKU IIOPOJAHOTO COCTaBa JIECOB [0 UCTOPUKO-TeOrpapuueCKUM IIPOBUHIHM;

2) mogoOpaHbl pa3HOBPEMEHHBIE KapThl PACTUTEILHOTO TIOKPOBA: BOCCTAHOBJICHHOM PAaCTH-
TeJIbHOCTHU (Ha XpoHocpe3 okouto 1500 n1. H.) [Enuna u ap., 2000]; kapTa pacTUTENsHOTO IOKPOBa
50-nerneit naBuoctu (1970-1980-x rr.) [Atnac Kapensckoit ACCP, 1989]; cocraBnena kapra co-
BPEMEHHON PaCcTUTEIBHOCTH Ha YacTh OacceliHa OHEXCKOro o3epa MocpeacTBOM JemuppupoBa-
HUSI KocMudeckux cHUMKOB 2013—-2015 rr. [Bammmunosa, 2017];

3) cxema HCTOPHKO-TeorpapuuecKkoro paoOHMPOBAHUS HAJIOKEHA Ha IEpPEUUCIICHHbIE
KapThl paCTUTEIBLHOCTH, YTO ¢ puMeHeHueM [ MIC-TexHonoruii mo3BoJIMIIO ONPEEIUTh XapaKTep
pacrnpoCcTpaHEHHUs] IOPOJIHOTO COCTaBa JIECOB HAa ONPEICIIEHHBIM XPOHOCPE3 U NPEACTaBUTH pe-
3y/lbTaThl B BUJAE CTOJIOUYATHIX JUArpamm Ui Kaxa0H HCTOPUKO-Teorpaduyeckoil NpoOBUHIIUYU U
€€ COCTaBHBIX YacTeH;

4) aHanu3 AuarpaMM U3MEHEHMs IOPOJHOTO COCTaBa PACTUTENIbHOCTH 0 MPOBUHIUAM U
paiioHaM MO3BOJIMJI OLICHUTH KOJMYECTBEHHO PAa3Mep yTPAThl IUIOIIAIN XBOMHBIX JIECOB 3a UCTO-
pudecKoe Bpemsl.

Pe3ynbraThl ykazaHHBIX MCCIIEJOBAHUHN U KapTorpaguuecKue MaTepuaibl peICTaBIeHbI B
nyonukarnusax [Bammmiosa, 2017; Vampilova, 2020]. McTopuko-T€03KOIOTHIECKUN Cpe3 — aHa-
713 00BEKTA MO OTIpeIeIeHHBIM BpeMEeHHbIM niepuoiaM. [1pu ero BeImosHeHMH HEOOXOIUMO MPH-
JEP>KUBATHCS OMPENIEICHHBIX IPUHIIUIIOB, @ UMEHHO: JIOJKHA UMETh MECTO CHHXPOHHOCTh aHa-
JIM3a BCETO MCXOJHOIO MaTepuasa, BBIIBICHHE B3aMMOCBA3EH MEXAY NPUPOJON, HACEIEHUEM U
XO03SUCTBOM, MPUCYIIMX JAaHHOMY BPEMEHHOMY MEepUOay; TEppUTOpUaIbHAs IIEIOCTHOCTh €H-
HUII, B KOTOPBIX BBIIIOJIHAETCS CPE3 U YCTAHOBJIEHHE YETKUX BPEMEHHBIX T'paHUL]. AHAJIN3 U3Me-
HEHUS! paCTUTEIBLHOTO MOKPOBa M0 MCTOpUKO-reorpaduueckuM enuuunam Kapenuu 3a Tpu Bpe-
MEHHBIX Cpe3a I0Ka3al, YTO B KON HCTOPUKO-TeorpapuuecKoil NpOBUHIIUY B 3aBUCUMOCTH OT
JABHOCTU OCBOEHU S, JJIUTEIBHOCTH, CHEIU(PUKN U MHTEHCUBHOCTH XO3SIICTBEHHOTO HCIOJIb30Ba-
HUS U3MEHEHUS PACTUTENBHBIX COOOIECTB UMEIOT CBOM oco0eHHOCTH. Hanpumep, B O60HEXCKOM
MIPOBUHLIMMU pacyeT IJIOMAAeH, KpoMe IBYX CPE30B, IPOU3BEICH IOMOTHUTENBHO U Ha XPOHOCPE3,
npuOJIMKEHHBINA K COBpeMeHHOCTH (pHc. 1).
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Puc. 1. /IlunaMuka pacTUTEILHOTO ITOKPOBA
O060HEXCKON UCTOPHUKO-Teorpaduueckoil mpoBuHIMu Kapenn
Fig. 1. Dynamics of vegetation cover
of the Obonezhskaya historical and geographical province of Karelia

B O6onexckoil MpOBUHIIMM HAMU BbIJIEJIEHBI TPU HCTOPUKO-Teorpaduueckux paiioHa u sie-
BATH NOJIpaiioHOB. MakcuMallbHOMY peoOpa30BaHUIO MOIBEPIIINCH BCE JIECHBIE JTaH A THI HC-
TOPUKO-Treorpapuueckux noapaiioHoB OO0HEKbs, B KOTOPBIX BEJINCh HEOAHOKPATHBIE JI€CO3aro-
ToBkH, HaunHas ¢ XVII B., a HauOonee maTeHCUBHEIE ¢ 1950-X rogoB XX B. B OonbmMHCTBE
NoJIpallOHOB 3amajHON, Hanbosee ocBOeHHON yacTu OOOHEXbs, MJIOLIAU XBOMHBIX JIECOB, B
YaCTHOCTH, KOPEHHBIX COOOIIECTB — €IbHUKOB, COKpaTHIINCh 10 1-2 % — B Benukoryockom, [ler-
po3aBojckoM, Bernicckom, UenmykckoM; MoHOCTBIO ucTpediens! — Kongonoxkckom, Hlylickom.
B BocTouno# vactr OO0HEKCKOM MPOBUHIIMK €TbHUKH COXPAHUIIUCH Ha OONBIINX TUIOMaasxX (7—
15 %) B lllansckoMm, Boanozepckom, Konomozepckom nmoapaiioHax.

Htorom BTOpOro 3Tama ucCie0BaHUs MO0 U3MEHEHHUIO PACTUTEIBLHOrO MOKPOBA CTAJIU pe-
3yJbTaThl U3BICKAHHIA, TIPOBEEHHBIX HA KIIOYEBOM YYacTKe IUIOMaabio okono 700 km> (MexkIy
nonuHamu pexk Kemb u Boir), B mpenenax [lomopckoit nposunimu. McxoausiM kapTorpaduue-
CKUM MaTepHajIoM Ul POBEAEHNUS UCCIIEI0BAaHUI MOCITYKWIN CXEMbI PACTUTEIBHOCTH, COCTaB-
JICHHBIE 3a ILIECTh JIET 10 Hayaia cTpouTenbeTBa benomopo-bantuiickoro kanana (BbK) — cxema-
TH4eckas reoborannyeckas kapra Lllyepenko-Copokckoii tecHoit naun Kemckoro yezga AKCCP.
[IpomexyTOK BpEMEHHU OT OLIEHKH PaCTUTENBHOCTH 1925 roma 10 COBpEMEHHOCTH COCTAaBHII T1O-
yri 100 ner. Ha 3TOT yyacTOK OJHUM M3 aBTOPOB COCTaBJIEHBI KapThl PACTUTEIBLHOCTH Ha JBa
cpe3a — 1954 u 2018 rr. u onmydnukoBaHsl ¢ yerengamu [Bammuimosa, 2017; Vampilova, 2021].
Lenp viccaeI0BaHUs COCTOSIA B TOM, YTOOBI ONPENENIUTh Pa3INyus BO BIUSHUM IPUPOIHOTO U
aHTPONOre€HHOTr0 (PAKTOPOB Ha U3MEHEHHE PACTUTENILHOTO MOKPOBA UCCIIETYEMOr0 y4acTKa HU3-
MEHHOCTH, PACHOJIOXKEHHOT0 B HenocpeaAcTBeHHOoM 6in3octu k BBK (Tabm. 1).

Pe3ynbTarhl re000TaHUYECKOrO HCCIEAOBAaHUS IOKa3alld, YTO B Mpefesiax KIYeBOro
y4acTKa KOPEHHBIMHU SIBJSUINCH €J10BbIe Jieca. Ha BpemenHol cpe3 1925 rona neconokpseiTast 1mio-
maab coctaBisuia 35 % TeppuTopun KiIr04ueBOro ydactka. Cpenn JIeCHBIX KOMITJIEKCOB Mpeobiia-
nanu xBorHbie — 90,28 % IecCOmOKPBITON TIIOMIAIN: eNbHUKaMH ObLIO0 3aHATO — 47,99 %, a cocHs-
Kamul — 42,29 %. B cTpykType eN0BbIX JIeCOB JOMUHUPYIOIIUMHU OBbLIH 3a00704YEHHbIE €IbHUKU —
44,85 %, B TOM 4HCIIe ¢ TPUMECHIO Oepe3bl U COCHBI — 15,25 %; cyOnOMHUHAHTaMH CITY>KUJIH MTPH-
py4elriHble enbHUKH — 28,8 %.
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Tabmuna 1
Table 1

AHTpOTIOTEHU3AIHS PACTUTEIIBLHOTO TTOKpoBa [loMopckoii mpoBuHITHH 3a cToyeTHe (1925-2018)
[Bammunosa, 2017; Vampilova, 2020; 2021]

Anthropogenization of the vegetation cover of the Pomeranian Province over a century (1925-2018)
[Vampilova, 2017; Vampilova, 2020; 2021]

H3meHenue HJ'IOH.[&,I[Cﬁ TUIIOB PACTUTCIIBHOCTHU 110 BPEMCHHBIM

PacturensHocTh cpeszam, %
1925 r. 1954 1. 2018 r.

CocHsku 14,8 6,5 17,2
EnpHuku 16,8 32,7 15,3
MeKoInCTBEHHEIC 3,4 11,0 4,7
Mopckue nyra 1,2 2,2 1,3
Jlyra u3 mop neca (Te- 0.7 0.2 1.0
peba)

bomora 63,1 474 60,5

Bce 5ieca npakTH4eCKH HE UMEIIU CIIE0B XO035UCTBEHHOM ESTENIbHOCTH, 32 UCKIIOUEHUEM
PacroJI0KEHHBIX 1M0OJU30CTH NYHKTOB — I'. benmomopcka u nepesnu Lllyepenkoi, ynomuHaemoi
B UcToprueckux nokymentax ¢ X VII B. B okpectHocTsix cena k 1925 roay cpopmupoBanuch BTo-
pUYHbIE JIECHbIE KOMIUJIEKCHI C MEJIKOJMCTBEHHBIMU JiecaMH, ¢ yuacTkamu rapeit (0,43 %) u BbI-
py60oxk (0,25 %), cpeau KOTOPBIX BCTPEYaUCh TYyTroBbIe Y4aCTKH Ha MecTe JecoB — Tepeda (2,08 %
B OTHOLIEHMHU K JIECOTIOKPBITON miomanan). B npenenax kiroueBoro ydactka BAOJIb MOOEPEKbs
benoro mops pacipocTpaHeHbl MOPCKHE 3acOoeHHbIe ayra — 1,1 % ruiomanym KIro4eBoro yqyacTka.
Jauubie Ta0a. 1 MOCITY UM OCHOBOH JJIs IOCTPOSHUS TUarpamm (puc. 2).
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Puc. 2. JluarpaMMbl U3MEHEHUSI TUTIOB PACTHTEIHHOCTH MTOJIUTOHA MCCIISIOBAHMS
0 TPeM BpeMeHHBIM cpe3am — 1925, 1954, 2018 rr. [Bammunosa, 2017; Vampilova, 2020; 2021]
Fig. 2. Diagrams of changes in vegetation types of the study site
by three time slices — 1925, 1954, 2018 [Vampilova, 2017; Vampilova, 2020; 2021]

Bo Bpems crpoutensctBa BBK (1931-1933 rr.) coznaBanuch BoJOXpaHWIKIIA, KOTOPBIE,
elle He Oyy4l COeAMHEHHBIMU B OOIYIO CHCTEMY KaHaJlOB, 00pa30BBIBAIM YCIOBUS IS Mepe-
YBIIKHEHUS, MMOATOIUICHUS U MOCIEAYIONIEro 3a00MaunBaHus OKpyKalolux tepputopuit [ Tpe-
TUH 10 ..., 1927]. 3HaunTeNbHYIO POJIb B 3200JIaYMBAHNN 3aMaHON YaCTH KIIOYEBOT0 y4acTKa
CBITPAJIO CTPOMUTENIBCTBO JKeJIe30i Toporu (ydacTtok oT benomopcka o gonunsl pexu Lllyn), uto
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(akTHUECKU NEPEKPBUIO €CTeCTBEHHBIN CcTOK B benoe mope. J{ist 60pp0ObI ¢ porieccamu 3aboia-
yuBaHus B 30—40 IT. MpoLuIioro croieTus ObUI10 IPOBEACHO MacIITAOHOE OCYILIEHUE TEPPUTOPHUH,
JBYX Y4YacTKOB: IOro-3anaaHoro (sogopaszaen pek Xonras u llys) u uentpanpHoil yactu beno-
MOPCKOTo moOepeskbs K 3amajy OT JUHUU JKEJIE3HOM TOPOTH.

Onucanue pacTUTEIBHOCTH TOTO K€ KIFOUYEBOTO ydacTka ObuIo moBTOpeHO B 1954 romy
(criyctst 29 net mocie nepBoro o0CiIe0BaHus U MO MpoliecTBUU 21 roja mnocie CTpouTeabCTBa
BBK). 1o pe3ynbTatam aemmdpupoBaHis MaTeprUanioB a3po(oTOChEeMKH U aHalIM3a Tororpadu-
yeckux kapt M 1:100 000 BeisiBieHo, uto Ha 1954 ron 6onoramu b0 3aHsATO 47,4 % Tepputo-
pun, uro Ha 15,7 % mensIe, yem B 1925 roay n3-3a MacmTabHOrO OCYIICHHSI TIOCIIE CTPOUTEIh-
ctBa bBK kak mepsl 00pb0Obl ¢ MHTEHCUBHBIM 3a00s1auBaHUEM. B CBsI3U ¢ OCyIlIEeHUEM B CTPYK-
Type 6O0JIOT TaK)Ke MPOU3OILIN U3MEHEHHS: YMEHBIINIIACh J0JIsI BEPXOBBIX C(harHoBbIX Ha 32 % u
yBEJIIMYWIIACh JOJS MEePEeXOJHBIX U HU3UHHBIX CyMMapHO moutu Ha 6 %. Pacnpoctpanensl mpe-
MMYIIECTBEHHO C(harHOBBIC, TPSII0BO-MOUYKUHHBIE — 65,94 %, 1 TpaBIHO-C(harHOBBIE, TIEPEXO/I-
HBIE, MECTAMHU C COCHOU U Oepe3oii — 27,26 %, HU3UHHBIE TPaBsSHbIE 1 MOXOBO-TpaBsiHbIE O0JI0Ta —
6,8 %. Kax ciencTBue MeIMopaTUBHBIX MEPONPUATUN U3MEHEHUS POU3OLIUIN U B CTPYKTYpE Jie-
coB. B menoM neconokpeitas miomans yBeiauuwiack Ha 15 %: Ha 1954 rox necamu 3aHSTO
50,16 % TeppUTOpPHH KIIFOYEBOTO y4acTKa, B TOM yucie XxBoiHbMH 39,1 % u 11,06 % menkonuct-
BEHHBIMH. [ JTaBHYIO pOJIb B YBETTMUYEHUH JIECOTIOKPBITOM TJIOLIAAN CHITPAIIH €JIOBBIE JIeca: UX ILI0-
maap yeenuuuiack Ha 15,9 % otHocurensuo 1925 rona.

Kaptsl n1Byx nocnegyromux cpe3os (1954 u 2018 rr.) cocTaBieHsl [0 MaTepraliaM a’po- U
KOCMOCHHMKOB. Pe3ynbTarsl KapTorpagupoBaHus OKa3all TPH YPOBHS 3a00JI0YEHHOCTH, CBS-
3aHHBIE C COOBITUAMHU XO3SHUCTBEHHOW JIEATENbHOCTH: A0 cTpouTenbcTBa bBK 3a6omouenHocTh
cocraBisina 63,3 %. Co3znanue MeTHMOpPATHUBHBIX CHUCTEM JUIS 3alUThI JKEIE3HOIOPOKHOTO TO-
JIOTHA CIIOCOOCTBOBAJIO COKpAIICHUIO TTomaau 600t 10 47,4 %. [lociie okoHUaHus Cpoka Jei-
CTBMSI MEJTMOPATHUBHBIX CUCTEM 3a00JI04EHHOCTb KIIFOUEBOr0 yyacTka cocrasuia 60,5 %, T. e. Bep-
HyJIaCch K MEPBOHAYAJIBHOMY COCTOSIHUIO. Y BEIMYEHHE IUIOMAAN 3a00jauuBaHUsl 00YCIOBIIEHO
BJIIMSIHUEM aHTPOIIOTEHHOTO (pakTopa. ITO MO3BOJIWIO MPOCIEIUTh BIUSHUE UITEIBHOCTH aH-
TPOIIOI€HHOT'0 BO3/IEHCTBUS Ha Mpoliecchl AMPdepeHnaluy v TMHaMUYecKie TeH1eHIUN 0010T-
HBIX U JecHBIX reocucteM [Cokomona, 2011].

CpaBHUTENBHBIN aHANIN3 MOJIYYEHHBIX CBEICHUH ¢ cuTyalei Ha kapre 1925 roga no3Bosnun
BBISIBUTh MOJM(HKAIIMKA PACTUTENIBHOTO MOKpoBa cmycTs 29 ner mocne crpoutenbecTtBa BBK
(cxema 1954 rona), xorja OblIN IPOBEIEHBI METHOPATUBHBIE CUCTEMBI C LIEJIBIO OCYyIIeHUs. Peak-
IIUS IPEBECHOTO sipyca U OOJIOTHBIX JIaHAMA(PTOB Ha AaHTPOIOT€HHOE BO3/EHCTBHE MPOSBUIIACH
He3aMenuTeNbHO. TpeTuil cpe3 ¢ OLIEHKOM MOPOAHOTO COCTaBa JECOB MPOBEAEH 10 KOCMUYECKUM
caumkaM 2018 roga. PesynpraTsl okasanu, 4TO €CIM MEPBOHAYAIBHO HAMETHUIIACH TEHIEHIUSA
BOCCTaHOBJICHUSI XBOWHBIX JIECOB M COKpaIieHue 060110T, To, cy/s mo cxeme 2018 ronxa, monraau
3a00JauMBaHMsl YBEIMYUBAINCH U JaHIIIA(T BO3BPATHIICS K MEPBOHAYATIBHBIM YCIOBUSAM IEpe-
YBJIQKHEHUS 10 IPUYKHE MpeKpaIleHus JeHCTBHUS Mpoliecca OCYIIeHHS.

Tpernii sTan BKJItOYAET HATYPHBIE MOJIEBBIE UCCIIEAOBAHUS B MIPEAETIAX CPEJHETO TEUYEHUS P.
[ywu, kotopsie npooawiu B [Tomopckoii npoBunimy jietoM 2021 roga, u 6azupyercs Ha peaBapy-
TENTBHOM aHAJIN3€ COBPEMEHHBIX JIECOTAKCAIIMOHHBIX MaTepHaIoB U FreOMH(POPMAIIMOHHBIX JaHHbIX.
BrusiBrieHre coBpeMEHHOM CTPYKTYpbl PaCTUTENIFHOIO MOKPOBA HA KITFOYEBBIX ydacTKaxX JaeT BO3-
MOYKHOCTb BBISIBJIEHUSI OCHOBHBIX 3aKOHOMEPHOCTEN COBPEMEHHOI'O COCTOSIHUS JIECHBIX dKOCHUCTEM
Kapenbckoro [Tomopbsi, 00yCIIOBIEHHBIX KaK MPUPOAHBIMU, TaK U aHTPOIIOT€HHBIMU (hPaKTOpPaMHU.

Crenenp aeranu3anuy NpU PETPOCHEKTUBHOM aHAIU3E 33JaeTCsl IEeTAIU3UPOBAaHHON Kap-
tou 1925 rona. Ml nMeeM BO3MOKHOCTh OLIEHUTH TPOCTPAHCTBEHHO-BPEMEHHYIO TMHAMHUKY pac-
TUTENBHOTO ITOKPOBA U COOTBETCTBYIOIIUX PUPOTHO-XO035HCTBEHHBIX IKOCUCTEM TECTOBOIO IO-
JIUTOHA MTOYTH 3a CTO JieT. J{J1s nccnenoBaHusl HaMU ObLITU BEIOpAHBI TP KITFOUEBBIX YYacTKa: OJIMH
u3 HuX (Tpetuit) — octpoB LllyliocTpoB, KOTOPBII B HACTOALIEE BpeMs IPAKTUUECKH HE UCIIONIb3Y-
€TCsl B XO3SUCTBEHHON AESITEIbHOCTH U 3HAUYUTEIBHBIX CJIEI0B COBPEMEHHOTO aHTPOMOTE€HHOTO
BO3JICHCTBUS 371eCh HE 3aUKCUPOBAHO (puC. 3).
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Puc. 3. Kapra pacTUTENbHOCTH KIH04eBOro yyactka o. lllyiioctpos
Fig. 3. Vegetation map of the key area of Shuiostrov Island
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Jlerena K KJIIO4YeBOMY y4acTKYy:

1. EXpHUK YepHUYHHK, EIbHHUK INPUPYYBEBOW, CINBHUK CQarHoBbIi, 2. COCHIK YEpHHUYHHK, COCHSK
opycunununk; 3. CocHsik nuniaiiHuKoBbIi; 4. CocHSK cgarHoBblif; 5. MeJKONNCTBEHHbIE Jieca TpPaBsSHBIE U
MEJIKOJIUCTBEHHbIE 3a00J04YeHHBIe; 6. XBOWHBIE C INPHUMECHI0 MEIKOIUCTBEHHBIX TPaBSHO-KyCTapHUYIKOBEIC;
7. BeipyOku Ha MecTe XBOMHBIX JiecoB; 8. I'apu Ha Mmecte xBOHHBIX JiecoB; 9. Bonoro charnosoe; 10. Bosoro
MEpPEexXoIHOe ¢ MOYaXuHaMH U cocHoi; 11. Bomoto rpsmoBo-movaxkunuoe; 12. IlocnmenecHwble syra (Ttepeba),
ocymmennsle; 13. [Ipumopckue (MpUIMBHO-OTIIMBHEIE) JTyTa 3aCOJICHHBIE.

Crnenpl NpoIIIOro MPUPOIONOIB30BaHUs — OCYIIEHHbIE JIyra-Tepeda Moixy4uin ¢pparmeH-
TapHOe oTpakeHHe. CEHOKOCHI, HEKOrJja HMCIIOJIb3yEMbIE MECTHBIM HACEJIEHUEM, B HACTOSILEE
BpeMsi 3a0pOIIEHbI U YaCTHYHO 3apPOCIH IPEBECHO-KYCTaPHUKOBON PACTUTEIBbHOCTBIO, TPOCIIEKH-
BAIOTCs cjelbl ocymieHus. JlemmdpupytoTcss Mecta BHIOOPOUHOM PYOKH XBOWHBIX, aKTHBHO 3a-
pocliiue MEeIKOIMCTBeHHbIM JiecoM. Kapra pacturensHocTu octpoa llyitocTpoB (TpeTHii kitto-
YeBOIl y4acTOK) UCIOJIb30BaHa KaK 3TAJOH MAJIOHAPYIIEHHOTO0 OCTPOBHOIO JaHamadra, rjae oT-
CYTCTBYIOT HETaTUBHbIE MTOCIIEJCTBUS XO35ICTBEHHON NesATENbHOCTH. J{1s1 HeOONbIIoN TeppUTO-
puu Hamuuue 13 pacTUTenbHBIX GopMaruii (5—6 WT. Ha KM?) CBHAETENBLCTBYET O PA3HOOOpPa3HH
JaHAmapTHBIX YCIOBUH.

Hapsany ¢ octpoBHO# TeppuTopHell Hamu Oblila BBIOpaHa YacTh JTOJUHBI PEKH Y Ibl B Kaue-
CTBE IIEPBOI0 KJIKYEBOTO y4acTKa Y JUHCKOIO, MPOCTPAHCTBEHHAsI CTPYKTypa KOTOPOTO UMEET
OUYCHb OrpaHUYEHHBIH HAOOp JecHBIX (Gopmanuil. BTopoit kimoyeBoit yuacTok [IpuaoposkHBI.
Y 106CcTBO TpaHCTIOPTHOM CETH 00ECTIEUYHIIO HATMYNE 3/1eCh TAKUX XO35HCTBEHHBIX 00BEKTOB, KaK
IIECYaHbI M KaMEHHBIN Kapbepbl. CTPYKTypa COBPEMEHHOM pacTUTEILHOCTH KIIFOUEBBIX YHaCTKOB
VY nunckoro, [Tpugopoxnoro u llyitoctpoBa nmokasana Ha puc. 4.
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Puc. 4. [IpocTpancTBeHHAas CTPYKTYpa COBPEMEHHOM pacTUTEIHHOCTH
KITFOUEBBIX y4acTKoOB [IprbenomMopckoit HU3BMEHHOCTH
Fig. 4. Spatial structure of modern vegetation of key sites of the White Sea lowland

Ha Y aunckom u [Ipu1opo’kHOM ydacTKax COOTHOILIEHHE OCHOBHBIX TUIIOB PACTUTEIbHOCTH
OuYeHb OJIM3KOE U OTJIMYaeTcs OT TakoBoro Ha yyactke LllyiocTpos. IlepBbie ABa yyacTka 1MoiHoO-
CTbIO BOBJICUEHBI B JIECOXO3ANUCTBEHHYIO cpepy AesTeIbHOCTH, Toraa kak llyiioctpoB B HacTos-
1iee BpeMs MPaKTUYECKU UCKIIIOUEH U3 XO3HCTBEHHOU nearenbHocTU. [IpuunHa pasnuuus npo-
CTPaHCTBEHHOW CTPYKTYphl PACTUTEJIILHOCTU MEXy ()parMeHTaMH Ha MaTepUKe U OCTPOBE CBS-
3aHa C aHTPOIIOTE€HHBIM BO3/ielicTBUEM. B HacTosIiee BpeMs IUIOIIA M KIOYEBBIX YYaCTKOB (3a
uckiouenueM llyiiocTpoBa) UCIONB3YIOTCS B JIECHOM XO3SIICTBE, YACTUYHO CAAIOTCS B apeHAY
Pa3IMYHBIM T0JIH30BATENSAM 0] Ha/I30POM CIEIHAIMCTOB JIECHOTO X03siicTBa. Bee mpuroaHeie
JUI BbIpAIllMBaHUs Jieca TEPPUTOPUU HUCHONB3YIOTCS MO KYIbTYpy COCHBI (Pinus sylvestris).
JInmb HeOonbIIas YacTh MJIOLIAAM 3aHsATa KapbepaMHy Mo J00bIYE MTECKa, IPABUsI U KaMHSI, a TAK)Ke
pa3pexeHHON MeTpOPUTHON PACTUTETBHOCTHIO CKaJl.

MurHUMaIBHOE aHTPOIIOIEHHOE BO3JEHCTBHE HA COBPEMEHHBIN PACTUTENIBHBINA ITOKPOB HA
yuaactke [llyiiocTpOB MOKHO NPUHSATH C ONPEAEIEHHON YCIOBHOCTBIO 32 UICXOAHOE COOTHOIICHHE
€JIbHUKOB, COCHSIKOB U 00710T (cM. puc. 3). B mpenenax KIr04eBbIX y4aCTKOB, PACIOJIOKEHHBIX Ha
MaTepHKe, NOoJaBJIstoliee OOJBIIMHCTBO JIECHBIX MAacCHBOB IMPEJCTABICHO COCHOBBIMHU JIECAMHU
70—80-1eTHETO BO3pacTa, HO BCTPEUAIOTCS] U HEMHOTOUHCIIEHHBIE COCHBI Bo3pacToM 10 150 er.
Ectb MoopIe mocaiku COCHBI OT 5- 110 30-eTHel JaBHOCTH Ha MecTe rapeil u Beipyook. Cpenun
MOJIO/IBIX TTOCAOK COCHBI OTMEYAETCsl 3HAUUTEIbHBIA MOJPOCT €1 B Pe3ysbTaTe CaMOCeBa, KO-
TOPBIN B TaJIbHEHIIIEM MPH YXOJI€ 32 JIECONOCaAKaMH MOUIEKHUT YHUUTOKeHUI0. HecMoTps Ha To,
YTO MPUPOJHBIE YCIOBUS KIHOYEBBIX YUaCTKOB MOTEHIIMAIBHO JAIOT BO3MOXHOCTh BO30OHOBIIE-
HUIO €JIOBBIX JIECOB, aHTPOIIOT€HHOE BO3AEUCTBHUE (ITOCAKa COCHBI, BEIOOPOUYHBIE PYOKH MHBIX
JPEBECHBIX MOPOJ) OOYCIOBIMBAET TMOAJEP)KAHUE MOHOJIOMUHAHTHBIX COCHOBBIX JIECOB.
HauOonpime ruiomaan 3aHUMarOT COCHOBBIE Jieca 3€JIEHOMOINHOW rpymmbl. Hanbonee BbIcoO-
Koro (2) G0HUTETa COCHA JOCTUTAET 37I€Ch TOJIBKO B OPYCHUYHBIX COCHSIKAX, a B COCHSIKaX-uep-
HUYHUKaX MpeobianaeT qpeBoctoil 3 u 4 6ouuTeToB. OCylIeHHbIe O0JI0THBIE MACCUBBI B HACTOS-
11ee BpeMsi 3apOCiH U IIPEICTaBIeHbI C(harHOBHIMU COCHOBBIMH U OTUaCTH Oepe30BbIMHU (U3 Betula
pubescens) necamu ¢ IpeBOCTOEM 5 OOHUTETA.

VYcTaHOBNIEHO, YTO B MpeJenax paccMaTpUBaeMoro paiioHa HabJro/laeTcsi BhICOKas IMPoO-
CTpaHCTBEHHAas! KOPPEeJSILUs Ul PsI0B CPEAHEr0JI0BbIX Temmeparyp Bo3ayxa. KoadduumeHTst
napHoU Koppessanuu u3menstores ot 0,92 o 0,99. YuuteiBas ckazaHHOe, AJI1 aHAIN3a MHOTOJIET-
HUX KOJICOAHUH CpPEHEroJIoBOM TemIeparypbl BO3AyXa HCHOJIb30BAJICS Hambosee MpOJIOJIKH-
TenbHbIN psan HaOmoaeHui Mo MC KeMb-mopT. DTOT psifi COACPKUT 3HAYMMBIA TPEH]T Ha TTOBBI-
IIeHUe — MHTeHCUBHOCTH TpeHa +0,13 °C/10 ner. Ha puc. 5 u 6 npencTaBieHbl XpOHOJIOTHYECKUN
rpaguK 1 pa3HOCTHAsI MHTErpaJibHasi KPUBasi CPEAHErOJI0BBIX TEMIIEpATyp BO3lyXa 10 METEOCTaH-
uuu Kemb-nopt 3a nepuon 1866—2020 rr.
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Puc.5. XpoHonorudeckuii rpaduk CpeHET0IOBBIX TEMIIEPATYP BO3AyXa Ha MeTeocTaHnu Kemb
Fig.5. Chronological graph of average annual air temperatures at the Kem weather station
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Puc.6. PazHocTHas nHTErpanbHasi KpUBas CPEeIHET0I0BBIX TEMIIEpaTyp BO3AyXa Ha MeTeocTaHuu Kempb
Fig.6. The difference integral curve of average annual air temperatures at the Kem weather station

Kak BuaHO Ha puc. 5 u 6, B unTepBane 1866—2020 rr. MOKHO BBIJEINTH JBA KBA3UCTALMO-
HapHbIX nepuoaa: ¢ 1866 mo 1919 r. u ¢ 1920 no 1988 r. Ha unrepsane ¢ 1989 no 2020 r. psn
UMeeT 3HauYUMBIN TpeH] Ha nosblmieHue. [Ipu 3TomM HabromaeTcst CylecTBEHHOE yBETHYEHUE
CpeaHel MHOTOJIETHEH TeMIIepaTyphl IPH MEPEXoie OT OJHOTO MEPHUOo/Ia K IPYromy.

AHasornyHasi TEHJEHIMs HaOJM0JaeTcss U Ha JPYTUX METEOpPOJOTMUECKUX CTaHIUAX
(puc. 7). B Tabn. 2 npeacraBiaeHsl cpelHUE TEMIIEpATyphl BO3yXa 3a JABa 32-J€THUX MepHoja 1o
yeTblpeM MeTeocTaHusM Kapenuu.
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Puc. 7. XpoHonorndeckue rpaduKy CpeHET00BBIX TEMIIEPATYpP BO3IyXa
Ha MeTeoposiorndeckux craniusx [lerposaBozck u Beirerpa
Fig. 7. Chronological graphs of average annual air temperatures
at the Petrozavodsk and Vytegra meteorological stations
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Tabmuna 2
Table 2
CpenHsisi MHOTOJICTHSS TEMITEpATypa BO3/TyXa 3a TOJ], XOJOIHBINA 1 TeTUTBIH TIePUOIbI,
°C ms nByx uHTEpBaNoB ocpemanenus (1957-1988 u 19892020 rr.)
Average long-term air temperature per year, cold and warm periods,
°C for two averaging intervals (1957-1988 and 1989-2020)

HNurtepBan MeTteoponornyeckas CTaHIIMs Cpen-
ITepuon
OCpETHEHUSI Kewmb ITagansr ITerpo3aBoack Briterpa Hee
1957-1988 0,89 1,46 2,35 2,54
Ton 1989-2020 2,20 2,85 3,66 3,89
NpUpaneHue 1,31 1,39 1,31 1,35 1,3
Xonomneiii | 1957-1988 -6,96 -6,99 -5,83 -6,0
Mepuo.I 1989-2020 -5,28 -5,16 —4,19 —4,3
(XI-1V) | npupamienne 1,68 1,83 1,65 1,72 1,7
Tennbrii 1957-1988 8,82 9,88 10,6 11,2
Mepuo.I 1989-2020 9,55 10,7 11,4 11,9
(V-X) MIpUpPAIICHNE 0,74 0,86 0,81 0,77 0.8

Kax BugHO 13 Tabim. 2, 3a mocnenuue 32 roga cpeaneroaonas remeparypa Ha 1,3 °C B,
4yeM 3a npemiecTByronmil nepuoa. [Ipu 3ToM pocT rogoBoil TemmnepaTypbl IPOU3OIIEN TITaBHBIM
o0pa3oM 3a cYeT MOTEIUICHHUS 3UM. TemMIieparypa 3a XOJOTHBIA TEPHUO/I TTOBBICHIIACH B CPEAHEM
Ha 1,7 °C, a 3a Teruislii nepuoa toibko Ha 0,8 °C.

Jlyisa aHanu3a MHOTOJIETHEM M3MEHYMBOCTH OCAJKOB MCIOIB30BAU PSAAbl TOJIOBBIX CYMM
ocagkoB 3a nepuof ¢ 1936 nmo 2010 r. YcraHoBieHo, B psaax roJOBBIX cyMM ocajgkoB o MC
Brrterpa u Iletpo3aBojick 3Ha4MMbIe TPEHIBI OTCYTCTBYIOT, a B psigax mo MC Ilaganst u Kewmp,
KOTOpBIC HAaXOJSTCS CEBEPHEE, BBISABICHBI 3HAUMMBIC TpeHIbI Ha moBeimeHue. [lo MC Ilagansl
WHTEHCUBHOCTH TpeHa cocTanisieT +14 mm/10 net, a s MC Kemsb +16 mm/10 net.

JI1st OlleHKH KJIMMAaTUYeCKH OOYCIIOBIICHHOW CIOCOOHOCTH PAacTeHUH K POCTY HCIOJIb30-
Basicsi CVP-unnexc, BBeAeHHblid C.C. [latapconom [Paterson, 1956; Rahman, Akter, 2015]:

T -P-G-E
=,

T, -12-100
rae Ty — cpenqHeMecsyHas Temreparypa HamOosee xkapkoro mecsma, °C; Ta — pa3HUIA MEXKITY
CpEeTHEMECSIYHBIMU TeMIIepaTypaMu HauOoJee >KapKoro M Hauboliee XOJOJHOTO MeECHIa;

P — cpemHero0Boe KOJIMYECTBO 0CAAKOB, MM; G — IPOJIOJDKUTETIBHOCTD BET€TalMOHHOTO TepH-
ona, Mec.; E — paguannoHHslii koadduuuent (%), onpenensercs 1no Gopmyie:

E=R,/R., )

CVP (M

rae Rp — cyMMapHas COJIHEUHas pajgualus Ha Moytoce; Rc — cymMmapHasi COJIHEUHas pajidalus B
JAHHOM MECTE.

s BcexX MeTeOoCTaHIMid ObUIM TOCTPOEHBI XpoHosornueckue rpaduku CVP-uHaekca
(puc. 8) 1 BBIMOJHEHA OIIEHKA 3HAYMMOCTH TPEH0B. Bce TpeH bl SBISAIOTCS 3HAYMMBIMU U TTOKa-
3BIBAIOT POCT OMOJIOTMYECKOM MTPOJYKTUBHOCTH. TakuM 00pa3oM, M3MEHEHHE KIIMMaTa OKa3bIBaeT
pa3HOHAIpPABIEHHOE BIUSHUE HA YCIOBUS Mpou3pacTaHus jeca Ha tepputopun FOxHoit Kape-
suu. [1o3uTUBHBIM (PaKTOPOM SIBIISIETCS POCT OMOIOTHYECKOM MPOIyKTUBHOCTH JiecoB. K Heratus-
HBIM IOCJIEJICTBUSIM OTHOCUTCSI TO, YTO B PE3YJbTAaTE pOCTa TEMIIEPATypbl BO3yXa BO3PACTAET
yIpo3a JIECHBIX MOXapoB [ MHUHHCTEPCTBO MPUPOIHBIX PECypcoB ..., 2019; Pecnybnmka Kapenus
B nu¢pax ..., 2021]. IlorenneHune Takxke CriocoOCTBYET paclpoCTPaHEHHUIO BCIBIIIEK MaCCOBOTO
Pa3MHOKEHHUSI CTBOJIOBBIX BpeauTeneit teca [O630p caHutapHoro ..., 2003].
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Puc. 8. Xpononormueckue rpaduku CVP-uHnekca Ha meteoctanusx Kapemnn
Fig. 8. Chronological charts of the CVP index at Weather Stations in Karelia

Xots 06HIa$I miomanap JIE€COB B KapeJH/II/I HC YMCHbBIIACTCA, HO U3MCHCHU A OanaHca Temia u
BJIaru IpUuBOJAT K UIBMCHCHHUIO BUOBOI'O COCTaBa JICCOB. IInomanu enLHUKOB COKpalaroTCA, TaK
Kak OHU HauboJee YYBCTBUTCIIbHBI K 9TUM IIEPEMCHAM U UX ITOCTCIICHHO BBITCCHAIOT JINCTBCHHBIC
mopoabl ACPCBLEB.

3akjaueHue

B xauecTBe riaBHOH Hcciie0BaTENIbCKOM 3a1aud HAaMH BEIOPAHO NMPOBEJICHUE HAYUHBIX HC-
CJIEIOBaHU, CBA3aHHBIX C KATErOprel BpEMEHH U ONPEEIIEHUEM POJIM XPOHOJIOTUUECKUX UCCIIe-
JIOBaHUH Ui OLIEHKH (aKTOPOB CMEHBI IOPOJHOro cocTaBa JiecoB Kapenuu 3a ncropuueckoe
Bpems. J{1s BBIIBIICHUS] IPUUMH M3MEHEHHUS MOPOJHOIO COCTaBa JIECOB ObIM PAaCCMOTPEHHI pas-
JMYHBIE XPOHOJOTUYECKUE PAMKHU XO03HCTBEHHOM NeATENbHOCTH M aHAJIN3 KIIMMAaTHYEeCKUX (ak-
TOpoB. OTHUM U3 BaXKHBIX (AKTOPOB, OKA3BIBAIOIINX BIMSHUE HA TpaHC(HOPMALMIO TOPOAHOTO
COCTaBa JIECOB, SIBJISAETCS KIIMMAaTUYECKHI, KOTJ]a B TEUEHUE AK€ HETIPOIOJKUTEIIBHOTO BPEMEHU
OTMEYAETCsl POCT CPETHEr0JJOBOM TEMIIEpaTyphbl BO3/lyXa, CHUKAETCS KOJIUYECTBO BBINAJAIOIINX
0CaJIKOB, B PE3YJITATE UJIET NIPOLIECC 3aMEHBI EJIOBBIX JIECOB Ha COCHOBBIE. [ [poBeieHHBIN aHaIN3
M3MEHEHHUs KIMMAaTUYECKUX ITapaMeTpoB MOKa3all, YTo HaOI0gaeTcs BbICOKask MPOCTPAHCTBEHHAs
KOPPEJSILMS U1 PSIOB CPENHETOJOBBIX TEMIIEPATYpP BO3/1yXa, KOTOPBIE [0 BCEM METEOCTaHIUAM
MMEIOT 3HAYUMBIN TpeH/1 Ha noBbieHne. OOHapY WIOCh, UTO B HACTOAIIEE BPEMsI CPEAHET0/10-
Bas Temreparypa Ha 1,3 °C Bslme, yeM 3a nmociennue 32 rojaa. YcTaHOBJIEHHbIE OCOOEHHOCTH
XO035IICTBEHHOT'O UCITOJIb30BAHUS JIECHBIX PECYPCOB CBUAETEILCTBYIOT O 3HAUUTEIHHON POJIH aH-
TPOIOT'eHHOT0 (pakTopa B U3MEHEHHH MOPOJHOI0 cocTaBa jecoB Kapenuu Hapsay ¢ Hemocpea-
CTBEHHBIM M3MEHEHHEM KIIMMaTHYECKUX IapaMeTpOB.

B pasHbIX NpOCTPaHCTBEHHO-BPEMEHHBIX MaclTabaX aKTUBHOTO IMPHPOJOIONIB30BAHMS
IIPOCIIEKMUBAETCS IPOCTPAHCTBEHHO-BPEMEHHas TU(pepeHuaus pacTUTEIbLHOrO OKPOBa, 4TO
CBUJIETEJILCTBYET O CNIa0O0H CTereH! yCTOWYMBOCTH (PYHKIMOHUPOBAHUS MPUPOAHBIX F€OCHCTEM
Pa3IMYHOTO reHe3uca MpH Pa3iIuyHOM JIMTETbHOCTH U MHTEHCUBHOCTH OCBOEHHMs. Pe3ynbTarhl
UCCIIEIOBaHMS TIOKA3aJIi OBICTPYIO PEAKIIMIO T€OCHCTEM Ha BMEIIATENLCTBO YEIOBEKa U OBICTPYIO
MOJIM(PUKAIIMOHHYIO U3MEHUYHUBOCTb.

Jleca B mpoliecce MHOTOKPAaTHOT'O ITUTEIBHOTIO UCTIONB30BaHMUS! yTPAuMBalOT MHOTHE CBOM Kaue-
CTBa, YaCTMYHO IPOUCXOAMT 3aMEHa XBOMHBIX MOPOJ MEJIKOIUCTBEHHBIMA. CMEHA MHOTHX («TIOKOJIE-
HUI (CYKIIECCHIT) JIECOB TIPUBOMT K TIOTEPE WM yTPaTe BOCCTAHOBUTEIBHOM CIIOCOOHOCTH. OpHTH-
HAJIBHOCTH IIPOBEJEHHOIO UCCIIEN0BaHMUS (MCIIOIb30BAHUE CTAPbIX KapT, conpsbkeHHoe ¢ [ C-TexHo-
JIOTUSIMHU) YKa3bIBaeT Ha JTaJTbHEHIIINE NEPCIIeKTUBbI Pa3BUTHSI HICTOPUKO-TE0IKOIOTHYECKOTO HAIpaB-
JeHus B reorpaduueckoii Hayke. [Iouck u aHanmmM3 crapbix KapTorpaguieckux MaTepruasioB 10 pa3Ho-
BPEMEHHOMY COCTOSIHUIO PACTUTENBHOCTH MO3BOJISAET IPECTABUTh CUTYALMIO C PacpOCTPaHEHUEM
PacTUTENBHBIX (hOpMaIHii Ha TEPPUTOPHH B OTJAJIEHHOM IIPOLILIOM.
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N3yuyenue BAMAHUA PEKUMOB PYHKIHOHUPOBAHUSA
YJIUYHO-IOPOKHOM CETH HA AKYCTHYECKOE COCTOSTHUE
NPUMATUCTPAIbHBIX TEPPUTOPUIL
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AHHoTanms. V3yyeHue BIUSHUS yIUYHO-TOpokHOUM cetn (manee YJIC) Ha aKyCTHUECKOE COCTOSHHE
ypOaHN3UPOBAaHHBIX TEPPUTOPUIl — OAHA M3 KIIIOYEBBIX 3a/ad OLIEHKU BO3JCHCTBHS Ha OKPY>KAIOLIYIO
Cpedy M YpOBEHb 3I0pOBbSl HaceleHUs roponoB. HecMoTps Ha MHOIOYHCIEHHOCTHh IyOJHMKaIWH,
MOCBAMIEHHBIX BOMPOCAaM aKyCTHYECKOTO 3arpsi3HEHUs] ypOaHM3MPOBaHHBIX TEPPUTOPHMA, MPAKTHUCCKH
OTCYTCTBYIOT UCCIIEIOBaHUS, OCBSIIEHHBIC N3YYCHHIO BIUSHUS pekUMOB GyHKIMoHUpoBanus Y JIC Ha
aKyCTHYECKOE COCTOSHUE IPHMAaruCTpPalbHBIX TEPPUTOPHH, a TaKKe BBICOTHI TOYEK MOHHMTOpPHHIa. B
HACTOALIEH CTaTbe MPOBEACHBI pe3yabTaThl M3MEPEHUI SKBUBAJEHTHOIO M MaKCHMAlbHOTO YPOBHEH
3ByKa, OCYILECTBIEHHBIX B YCJIOBHMSX THUIIOBOM BBICOTHOW 3acTpoiiku ropoza Boponexa c¢ yuérom
OUHAMHUKH PeXUMOB (yHKUoHNpoBaHus Y JIC u n3MeHeHHs BBICOTHI TOUeK MOHUTOpUHTa. [IpakTnueckas
3HAYMMOCTh NPOBEIEHHBIX HCCIEIOBAHUHN 3aKII0YaeTcsi B 0OOCHOBaHMHM y4yéTa HM3ydaeMbIX (PakTopos
(hopMHpOBaHUS aKyCTUYECKOW Cpebl MPH OIEHKE BO3JACHCTBHS Ha OKPYKAIOIIYI0 Cpely, B paMKax
Pa3paboTOK NPOEKTOB CTPOUTENILCTBA aBTOMOOMIIBHBIX JOPOT U KMJIBIX KOMIUIEKCOB, a TaK)K€ PUCKOB
3I0POBBIO HACEJIECHUS OT BO3AECUCTBHS IyMOBOTO (aKTopa.

KaroueBble cjoBa: ynMYHO-IOPOXKHAs CETh, NPUMArucTpalbHas TEPPUTOPHS, aBTOTPAHCIIOPTHBIE
CPEICTBA MEPEIBUKECHISI, SKBUBAJIEHTHBIN 1 MaKCUMAJIbHBIA YPOBHH 3BYKa, IIIyM

BaaromapHocTH: HacTOsIIME WCCIENOBAHWS BBIMOIHEHBI NpW (UHAHCOBOHM Tozanepxke Poccuiickoro
Hay4yHoro ¢onzna, npoekt Ne 20-17-00172.

s nutupoBanus: Kounaypos P.A. 2023. M3yyenne BIUSHUS PEKUMOB (HYHKIIMOHUPOBAHUS YIIUMIHO-
JOPOXKHOM CETH Ha aKyCTHYECKOE COCTOSHHE NPUMArkCTpajbHbIX TEPPUTOpUH. PernonanbHbie
reocuctemsl, 47(1): 145-155. DOI: 10.52575/2712-7443-2023-47-1-145-155

Study of the Influence of the Modes of Functioning of the Street
and Road Network on the Acoustic Condition of the Mainline Territories

Roman A. Kondaurov
Voronezh State University
1, Universitetskaya Sq., Voronezh 394018, Russia
Limited Liability Company "Bristol-project"
105 Office, 67/5 Karl Marx St, Voronezh 394036, Russia
E-mail: Romakon@list.ru

Abstract. The study of the impact of the street and road network (hereinafter SRN) on the acoustic
condition of urbanized territories is one of the key tasks of assessing the environmental impact and the level

of health of the urban population. Despite the numerous publications devoted to the issues of acoustic
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pollution of the urbanized territories, there are practically no studies devoted to the study of the influence
of the modes of functioning of the SRN on the acoustic condition of the mainline territories, as well as the
height of the monitoring points. In this article, the results of measurements of the equivalent and maximum
sound levels carried out in the conditions of a typical high-rise building in the city of Voronezh, taking into
account the dynamics of the modes of operation of the SRN and changes in the heights of monitoring points
are carried out. The practical significance of the conducted research is to substantiate the consideration of
the studied factors of the formation of the acoustic environment when assessing the impact on the
environment, as part of the development of projects for the construction of highways and residential
complexes, as well as health risks of the population caused by the noise factor.

Keywords: road network, mainline territory, motor vehicles, equivalent and maximum sound levels, noise
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BBenenune

[IpupoaHO-TEXHOTCHHBIA KOMIUIEKC «Y TUYHO-TOPOKHAS CETh — TEPPUTOPHS TEXHOTCHHOTO
BIIMSIHHS» JIOCTATOYHO JIABHO SIBJIETCS OOBEKTOM AKOJOTHYECKUX M CAHUTAPHO-THTHEHUYECKHUX
ucciaenoBaHuil u oneHok. Kommumupys Marepuansl MHOTHX ucciefoBaHuii [Ilomonbckuit
1p.,1999; Yepenos, Hosukos, 2007; Tpodpumenko, EBrenses, 2008; I'yoepuckuii, 2009; Bacuib-
eBa, 2010; Jleranuyk, Kypenun, 2014; ['myxos u ap., 2015; I'opoakos u ap., 2016; Yiakos u ap.,
2017; Knenukos, 2020; [Ipoxxopuna u ap., 2020; ['nmageimea, 2022;], a Takxke yUYUTHIBask pe3yJib-
TaThl peTpocneKTUBHbIX u3bickaHui [Konmaypos, Kyponan, 2022], mpoBeAEHHBIX aBTOpPOM,
MO>KHO KOHCTaTUPOBAaTh, 4TO PyHKIHOHUpYromas Y J{C sBisieTcs HCTOUHUKOM XUMHYECKOTO 3a-
IpS3HEHMS IENOHUPYIOIIUX cpesl OKpyxatorien cpenbl (qanee OC) u MpUUNHON CBEpXHOPMATHB-
HBIX YPOBHEH Pu3nyeckux GakTOpOB U BCIEICTBUE ITOTO BBICTYIAET (hakTOpoM GOpMUPOBAHUS
PHCKOB 3a00J1€Ba€MOCTH HACEJICHUSI.

VYuuteiBas TOT (akT, YTO Pa3BUTHE KPYMHBIX TOPOAOB MPUBOAUT K TOSBICHHUIO HOBBIX
yuactkoB Y/JIC, a yBenmuyeHrne HHTEHCUBHOCTH aBTOTPAHCIIOPTHOTO MOTOKA K PEKOHCTPYKIIHSIM
cymectByomux YJIC, oxxuaaercs yBenTuueHUe MIIOMAAN TEPPUTOPHHL, B IIpeaesax KOTopou 0y-
JyT HaOJI0/IaThCS CBEPXHOPMATHBHBIE YPOBHH 3BYKA.

ABTOpPOM HaCTOSIIEH CTaThH ObLIa OCTaBJICHA IIe]Tb UCCIIEI0BATh BIUSHUE PEKUMOB (HYHK-
nuronuposanus Y J[C, a Tak:ke BBICOTHI TOYKM MOHHTOPUHTA HA SKBUBAJICHTHBIN 1 MAaKCUMAJTbHBIN
YPOBHHM 3BYKOB B IpeJieaxX NPUMarucTpaibHbIX TEPPUTOPHUIL.

O0BeKTBI 1 MeTOAbI HCCJIeTOBAHUSA

B kadecTBe monuroHa s MpPOBEEHUS PKCIIEPUMEHTOB ObUTH BBIOPAHBI MPUMATHCTPAIIb-
HBIE TeppuUTOpHH BOopoHeka Kak THIIMYHOTO KPYITHOTO MTPOMBIIUIEHHOTO TOpo/a ¢ MPUCYIIUMHU
eMy npobyieMaMH, CBA3aHHBIMU C OTCTaBaHueM pa3BuTusa Y IC oT pocta ymciaa aBTOTPaHCHIOPT-
HBIX CPEJICTB HA AYIIY HACEICHUSI.

Jlnst mokazaTenbcTBa paboydei TUIOTEe3bl, KOTOPAast 3aKIF0YAeTCsl B HATMYUH BIUSHUS PEXKU-
MoB (yakoHMpoBaHus Y JIC U BRICOTHI TOUKM MOHUTOPWHTA Ha aKyCTUYECKOE COCTOSTHHE TTPH-
MaruCTPabHBIX TEPPUTOPHIA, OBLIT ITOCTABIICH SKCIIEPUMEHT. [|J1st Hero ObLIM BEIOpaHBI THITUYHBIC
yaactku Y JIC: MockoBckuii npocnekt (monepedynuk: noma 122 u 119) u bByneBap Ilo6enst (mo-
nepevHuk: qoMa 22 u 19), XapakTepuCcTUKU KOTOPBIX IPEeACTaBIeHbI B Ta0. 1.

Ha puc. 1 u 2 npeacraBieHbl CXeMbI YYaCTKOB MPOBEACHUS SKCIIEPUMEHTOB.

146



PernoHanbHble reocuctemsbl. 2023. T. 47, Ne 1 (145-155)
Regional geosystems. 2023. Vol. 47, No. 1 (145-155)

Tabmuma 1
Table 1
XapaKTepUCTUKH UCCIEAYEMBIX TEPPUTOPHI
Characteristics of the study areas
Paccrostaus ot Hanuuue neconosnoc,
Anpeca (hacamubix cTeH kwibiX | [lIupuHa o0agaronmx
OMOB JI0 ONVpKaWIIMX [pa3fieNiiuTe| [IyMO3alIUTHBIMU
MOHHTOPHH-| Homepa | ITasKHOCTh A 2 pasaiet yMOsat Knaccudukarms
o OCCH JIBIDKCHUS JILHOW | CBOHCTBaMHU, MEXKILY )
FOBBIX TOYEK| JIOMOB |3aCTPOMKH YIC
ABTOTPAHCIIOPTHOIO | TIOJIOCHI, | HICTOYHUKOM 3BYKa U
TIOTOKA OTHOCUTEITHHO M MOHUTOPHHTOBOH
HX, M TOYKOH
MarucrpainbHas
yIuIna
122 12 62,5 eropo,
MockoBCKUH oo VICKOTO
19,50 OTCYTCTBYIOT 3HAYEHUS
TIPOCIIEKT
2-ro KJjacca —
119 10 65.1 peryIHpyeMoro
JIBVDKCHUSI
22 9 42.5 MaH/IC”[paJ]LHLIe
BynbBa . JIULIBI
y P 2,60 OTCYyTCTBYIOT Y
IToGemnr 19 9 250 pafioHHOTO
’ 3HAYEHUS

_xnaccupuxamus YV JC npusenena cornacHo tadmne 11.1 [CIT42. 13330.2016, 2016].
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Puc. 1. Cxema Tepputopuu npoBeAeHUs SKcriepuMenTa: MOoCKOBCKUI npocnekT, AoMa 122 u 119
Fig. 1. Plan of the territory of the experiment: Moskovsky Prospekt, buildings 122 and 119
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Puc. 2. Cxema Tepputopun nmpoBeAeHs dKcriepuMenTa: bynsap [lodenst, moma 22 u 19
Fig. 2. Plan of the territory of the experiment: Boulevard Pobedi, buildings 22 and 19

B kauecTBe MeToqMUecKOl 0a3bI IKCIIEPUMEHTA OBLTH TPUMEHEHBI TPEOOBAHUS PA3ITMUHBIX
HopMaTuBHBIX A0KyMeHTOB [['OCT 20444-2014; 'OCT 23337-2014; MP 4.3.0008-10].

B xoxe sxcriepumenTa ObLTH TPUMEHEHBI CIIEAYIOIINE cpeicTBa u3Mepenus: mymomep ACCH-
CTEHT S-Light (5 urt.); akyctuaeckuii kanuoparop 34L[UTA-K (1 mrt.); mereomerp MOC 200 A (1
1IT.) U Ja3epHbli ganbHomep Bosch DLE 150 (1 wmt.). Bee ucnons3yeMsle cpeacTBa U3MepeHus Ha
MOMEHT MPOU3BOJICTBA IKCIIEPUMEHTA HAXOAMUIKCh B TTIOBEPEHHOM COCTOSIHUM.

Mecrta i1 npoBEICHHS U3MEPEHUN SIKBUBAJICHTHOTO M MAKCUMAJIbHOTO YPOBHEHN 3BYKOB OT
ABTOTPAHCIOPTHOTO MOTOKA OBLIM BBIOpaHBI Ha MpsAMONMHEHHBIX ydacTkax Y /IC ¢ ycraHOBHB-
HICHCS CKOPOCTHIO JIBMKCHUS aBTOTPAHCIIOPTHBIX CPEJICTB M HA paccTOsSHUU He MeHee 50 M oT
MEPEeKPECTKOB, TPAHCIIOPTHHIX TUIOIIAEH U OCTAHOBOYHBIX MYHKTOB MAaCCAXKUPCKOTO 0OIIeCTBEH-
HOTO TpaHcnoprta (cm. puc. 1 u 2).

Jlucrnokaius TO4eK MOHUTOPUHTA OblTa HA3HAYEHA HA PACCTOSHUU 2 M OT (pacagHbIX CTEH
JKUJIBIX JJOMOB M Ha BbIcoTax 1,5 = 0,1 M (ypoBeHb denmoBedeckoro yxa), 6,9 £ 0,1 m (ypoBeHb
3-ro ataxa), 15,9 = 0,1 M (ypoBeHs 6-ro sTaxka), 24,9 + 0,1 M (ypoBens 9-ro staxka) u 33,90 + 0,1 m
(ypoBeHb 12-ro 3Taxa). Ciieyer OTMETHTh, YTO MPH BBICOTHBIX M3MEPEHHSIX TIPUMEHSIJIAch ITAHTa
JurHOM 2 M. Ha puc. 3 npecraBieHa NpUHIMIAAIBHAS CXeMa MTOCTAHOBKH YKCIIEPHMEHTA.

Jlyist 0600CHOBaHMS BPEMEHHU MTPOU3BOJICTBA SKCIIEPUMEHTA OBLIH OCYIIECTBIICHBI PEKOTHOC-
[IUPOBOYHBIE UCCIIEIOBAaHUS HA TIPEIMET BBISBIEHUSI 0COOEHHOCTEN PeKUMOB (DYHKIIMOHUPOBA-
HUS JaHHBIX yuacTKoB Y J[C, pe3ysbTaThl KOTOPBIX MPEICTaBICHBI B Ta0. 2.

Ha ocHoBaHMM OMTy4eHHBIX PE3yIbTaTOB (CM. TabII. 2), a Takke TpeOOBaHHI HOPMATUBHBIX
nokymeHToB [[TOCT 20444-2014; TOCT 23337-2014] uzmepenus ObUIM HA3HAYCHBI B CIIEIYIO-
IIH€ TTePHUOIBI:

— Oynmame nHM Henmenu: MockoBckuii mpocnekt (10:00-10:15; 17:30-17:45 wu
00:05-00:20); bynsBap ITo6east (06:00-06:15; 08:00-08:15 u 20:15-20:30);

— BBIXOJIHBIE THHM Henenu (cy00oTa, BockpeceHbe): MockoBckuit mpocrekT (05:15-05:30;
11:00-11:15); bBynsBap ITo6exast (06:30-06:45; 10:00-10:15).
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Puc. 3. IlpunnunuanbHas cxeMa MOCTAaHOBKHU DKCIIEPUMEHTA

¢ — MOYKaA MOHUMoOpuUHea

Fig. 3. Schematic diagram of the experiments

Pe3ynbTaThl peKOrHOCIIMPOBOYHBIX HCCIIEI0BaHUN
Results of reconnaissance studies

Tabnuma 2
Table 2

Anpeca MOHUTOPHUHTOBBIX TOUYEK

Bpewms yrpennero

Bpewms o0enenHoro

Bpewms BedepHero

Jaca MUK Jaca MUK Jaca MUK
bynnue nuu Heaenu
MOCKOBCKHI ITPOCHIEKT . . STy
(noma 122 11 119) 07:50-09:30 He ycranosnen 17:20-19:45
ByneBap [1oGensr (moma 22 u 19) 07:25-09:15 He ycranosnen 17:45-20:00

Brixoznblie 1HU Henenu (Cy000Ta, BOCKPECEHbE)

MOCKOBCKHI TPOCHIEKT
(moma 122 m 119)

He ycranosnen

He ycranosnen

He ycranosinen

ByneBap [1oGensr (moma 22 u 19)

He ycranonen

He ycranosnen

He yctanosnen

Jlo 1 mocne KaxI0¥ cepur u3MepeHuil Obl1a MpoBeieHa MPOBepKa KaTMOPOBKH IITyMOMEPOB.
Ha ocHOBaHUU BBIIEHU3II0KEHHOTO B Ta0. 3 MpeacTaBiIeHbl 00bEMBI HIKCIIEPUMEHTATBHBIX

pabor.
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Tabnuna 3
Table 3

OO0BEMBI DKCTIEpUMEHTA
The scope of the experiment

A/Jpeca MOHUTOPHUHI'OBBIX TOUYCK

[Iepuonp! u3MepeHuil ypoBHeil 3ByKa MocKOBCKUI TPOCTIEKT BbyneBap [TobOenst
(moma 122 u 119) (moma 22 u 19)
bynuue nau Henenun
Bpems ycraHoBHBIIENCS MHTEHCUBHOCTH
PEM Y eHe CHEHBHOC 150 mun 150 mun
ABTOTPAHCIOPTHOTO MOTOKA B THEBHOM MEPUOJ] CYTOK
. Habmone
YTpeHnuii yac mik JICHIA 150 My

HEC MPOBOJUJINCH

Habmronenus

Beuepnwuii uac nuk 150 mun
HE TIPOBOJIIIACH

Bpemst ycTaHOBUBLICICS HHTEHCUBHOCTH

aBTOTPAHCHOPTHOI'O MOTOKA B HOUHOMW MEPUOJ 150 mun 150 mun
CYTOK
Hroro 450 MuH 450 MuH

Breixonnslie mHu Henenn (cy600Ta, BOCKpECEeHBE)
Bpewms ycTaHOBUBIIEICSA HHTEHCUBHOCTH
aBTOTPAHCIIOPTHOTO MTOTOKA B IHEBHOM NEPUOJ 195 mun 195 mun

CYTOK
Bpemst ycTaHOBUBLICICS UHTEHCUBHOCTH
aBTOTPAHCHOPTHOI'O MOTOKA B HOUHOM MEPUOJ 195 mun 195 mun
CYTOK
Hroro 390 mun 390 mun

Utoro 3a Bech NEPUOJI SKCIEPUMEHTA, MUH 1680 Mun

Ha ocHoBanuu ¢opmynsl (1) Obu1M OTYyYEHB! 3HAUEHUS IIYMOBBIX XapaKTEPUCTUK TPaHC-
MOPTHOTO MOTOKA:

LE™ =L, +UO5%) (1)

€dnomoxka

rae [, 4,,~ CPE/MEe 3HAYCHHE M3MEPEHHBIX OKBHBAICHTHBIX (MakcUMaJIbHBIX) YPOBHEH 3BYKa,

paccuuthiBaemoe 1o gopmyiie (2), nbA; U (95 %) — pacimuperHast HeonpenenéHHOCTh, pacCuu-
TeIBaeMas 1o gopmyne (3), n1bA:

I 4, =101g37,10% ~101gn, )

U95%) = 2% [y +u% 3)

riae [,; —3HaueHHe U3MEPEHHOIO YPOBHS 3BYKa, IIOJy4eHHOE JUIA 1-TO M3MEPEHHUs B JTAaHHOM TOUKe
U3MepeHus (MOHUTOPHUHTA), 1bA4; n — 00IIee KOJIMIECTBO U3MEPEHUN B TOUKE U3MEPEHUS (MOHHU-
TOPHUHTA); 14 4 — HEONPEAENEHHOCTh IO THITy A, paccuuTeiBaeMas no gopmyne (4), n1bA4, yp —
HEOMpeaeNIEHHOCTh 110 TUMY B, paccunTbiBaeMas o ¢popmyse (5), nbA:

2

2?21 Li_iz‘leq

ua= n(n — 1) ’ @)
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Un= ALzmcmp ( 5)
B \/—
3
rae A Lunemp — WHCTPYMEHTAIIbHAS MOTPENIHOCTh M3MEPEHUH YPOBHS 3BYKa, nbA (mpu orcyt-

CTBUM TAaKHX JAHHBIX JOMYCTUMO IPUMEHSTh 3HAYCHHE CTAHIAPTHONH HEONMPEIeIEHHOCTH
up=0,7 1bA nns mymomepos 1-ro knacca, uro pernmamentupyerca [[TOCT 20444-2014; TOCT

23337-2014; TOCT P 53187-2008]).

Pe3yﬂbTaTLl H UX oﬁcym}]elme

Ha ocHoBanuu mpoBen€HHBIX HCCIEIOBaHUN U OOpPaOOTKM pe3yslbTaTOB SKCIIEPUMEHTA
ObUIN TIOJyYEHBI IIYMOBBIE XaPaKTEPUCTUKH TPAHCIOPTHBIX MOTOKOB IO MOKAa3aTessiM SKBHBA-
JICHTHOT'O U MaKCUMAJIbHOTO YPOBHEM 3BYyKa, 3HAUEHUSI KOTOPBIX MPEACTABICHBI B Ta0I. 4.

Tabnuma 4
Table 4

Pe3ynbTaThl BeIUKMCIEHUH
Calculations results

BricoTa MOHUTOPUHTOBOM TOUKH, M
1,5+0,1 [ 6,9+0,1 [ 15,9+0,1 | 24,9+0,1 [ 33,9+0,1
bynnue nau Hepenu
MockoBckuii mpocnexT: goma 122 u 119

Ilepuonbl U3MepeHUl YpOBHEN 3BYKa

Bpewmst ycTaHOBUBITIEICS HHTEHCUBHOCTH 70.8 71,2 69.4 67,2 66.6
ABTOTPAHCHOPTHOI'O NIOTOKA B IHEBHOM NEpHUoJ CYToK| 73,9 74,0 72,3 70,2 69,8
YTpeHHHUH Yac MUK — — — — —
BeuepHuit yac nux 66.4 66.9 64,0 61.7 60.7
68,4 68,9 66,4 62,3 61,2
Bpems ycraHOBUBIIEHCS] HHTEHCUBHOCTH 62.8 63.4 59,7 57.3 57.0
aBTOTPAHCIIOPTHOT'O TIOTOKA B HOYHOM mepuon cyTok | 70,3 71,4 61,9 61,6 60,8
BynbBap [Mobensi: noma 22 u 19
Bpewmst ycTaHOBUBITIEICSI ”HTEHCUBHOCTH 68.7 68.1 66.0 63.9
ABTOTPAHCIIOPTHOIO MOTOKA B JHEBHOM MepuoA cyTok | 71,3 73,2 71,9 65,3 -
63.6 64.7 62.1 60.2

YTpeHHU! yac MUK -

65,2 66,0 63,7 61,9
BeuepHulii yac nuk - - - - -
Bpemst ycTaHOBUBLIECICS UHTEHCUBHOCTH 61.9 60,5 56,1 54,0
ABTOTPAHCHOPTHOIO MOTOKA B HOUYHOM MEPUOJI CYTOK 64,9 65,0 60,3 59,9 B
Brixoaasie aHU Henenu (Cy000Ta, BOCKPECEHbE)
MocKkOBCKHM pocnekT: goma 122 u 119
Bpemst ycTaHOBUBIIIEHCS HHTEHCUBHOCTH 72.8 69.6 67,2 65,6 63.1
ABTOTPAaHCHOPTHOTO MOTOKA B IHEBHOM Meprof] cyTok | 74,6 72,7 68,9 66,5 63,9
Bpewst ycTaHOBUBITIEICSI ”HTEHCUBHOCTH 58.6 58.1 569 542 53.8
ABTOTPAHCIIOPTHOTO TIOTOKA B HOYHOM IepHoJT CyToK | 69,8 67,3 64,3 63,4 62,1
BynbBap IloGensl: noma 22 u 19
Bpemst ycTaHOBUBIIEIHCS HHTEHCUBHOCTH 69.2 68.3 64,7 62.8
ABTOTPAHCTIOPTHOT'O TIOTOKA B THEBHOM TIepHOa CYyTOK | 72,9 71,0 66,7 63,2 B
Bpewst ycTaHOBUBITIEICSI ”HTEHCUBHOCTH 56.1 552 53.0 529
aBTOTPAHCIIOPTHOI'O MOTOKA B HOYHOW NEpHOJ CYyTOK | 62,3 62,9 61,2 60,9 -

[Ipumedanue: B 4YHCIHTENE MPEICTABICHbI 3HAYEHHUS IIYMOBBIX XapaKTEPUCTHK IO TOKa3aTesto
«OKBHBAJICHTHBII ypPOBEHb 3ByKa», B 3HAMCHATENIC IIPEACTABICHBI 3HAYCHUS NIYMOBBIX XapaKTEPHCTHK IO
MTOKA3aTei0 «MAKCHUMaIbHBI yPOBEHB 3BYKa»; pe3yNbTaThl, yKa3aHHBIC B HACTOAIICH TaONHWIlE MMPEICTABICHBI C
Y4ETOM pacIIMPEHHOMN HeOonpeaeaEHHOCTH.
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CaHUTapHO-TUTHEHHYECKAs OIEHKA PE3YJIbTATOB OOPA0OTKH SKCIEPHUMEHTAIBHBIX JTAHHBIX
ObLTa OCYIIIECTBIICHA HA OCHOBE JICHCTBYIONTIMX HOpMAaTUBHBIX 3HaueHui [CanlluH 1.2.3685-21] ny-
TEM JeNieHusl 3HaUeHUH 00pabOTaHHBIX 3KCTICPUMEHTAIBHBIX JAHHBIX HA COOTBETCTBYIOIIYIO Be-
muauny [1/1Y, pe3ynbratbl KOTOpO# IpenIcTaBlIeHbl B Ta0I. 5.

Tabmuma 5
Table 5

Pe3ysbTaThl CAHUTAPHO-TUTUCHUYECKOM OIIEHKH 00pab0TaHHBIX IKCIIEPUMEHTATBHBIX JTaHHBIX
The results of sanitary and hygienic assessments of treated experimental data

[lepuoas! n3MepeHus: ypoBHEH 3ByKa

BricoTa MOHUTOPUHTOBOM TOYKHU, M

1,540,1 [ 6,9+0,1 | 159+0,1 | 24,9+0,1 | 33,9 +0,1

Bynnue nuu Hepenu

MockoBckuii mpocnexT: goma 122 u 119

Bpewms ycTaHOBUBIIEICS HHTEHCUBHOCTH 13 13 13 12 12
ABTOTPAHCIIOPTHOIO [IOTOKA B THEBHOU ﬁ ﬁ T6 T6 TB

IIEPUOJ] CYTOK ’ ’ ’ ’ ’

YTpeHHHH yac MUK - - - — _
. 1.2 12 1.2 1.1 L1
BeuepHuii yac nuk 12 12 12 L1 11
Bpemst ycTaHOBUBLIECICS HHTEHCUBHOCTH 1.4 1.4 13 13 L3
aBTOTPAHCIIOPTHOI'O MOTOKA B HOUHOU T:T T:E TB TB T:E

MIEPHOJI CYTOK

ByneBap [lobexnpr: moma 22 u 19

Bpewms ycTaHOBUBIIEICS HHTEHCUBHOCTH

ABTOTPAHCIIOPTHOTO MTOTOKA B THEBHOM 13 12 12 12 -
1,0 1,0 1,0 1,0
TIEPHOJ] CYTOK
Y TpeHHuit yac nuk 12 1.2 11 L1 _
1,0 1,0 1,0 0,9
Beuepnuii yac nuk - - - - _
Bpems yctaHoBUBIIIEHCSI HHTEHCUBHOCTH 1.4 13 12 12
ABTOTPAHCIIOPTHOTO MOTOKA B HOYHON TT T:6 T:6 6:5 -

MEPHOJI CYTOK

Breixoanbie 1HHA H

enenu (cyb00Ta, BOCKPECEHbE)

MockoBckuit

npocnekT: goma 122 u 119

BpeMSI yCTaHOBHBH.IeﬁCSI HMHTCHCHUBHOCTHU

y 13 1.3 1.2 1.2 11

ABTOTPAHCIIOPTHOI'O IMOTOKAa B JTHEBHOU 190 1,0 1,0 1,0 0,9
MEPHOJT CYTOK

Bpewmst yctaHOBUBIIEHCS HHTEHCHBHOCTH 13 13 13 12 12

ABTOTPAHCIIOPTHOT'O MOTOKA B HOYHOM 1o 11 L1 L1 L0

MIEPHOJT CYTOK

Bynbap [Mobensi: noma 22 u 19

BpeMSI YCTaHOBHBmeﬁCH HMHTCHCHUBHOCTHU

aBTOTPAHCIIOPTHOTO ITOTOKA B AHEBHOMN 13 12 1.2 LL -
1,0 1,0 1,0 0,9
HEPUOJI CYTOK
Bpemst ycTaHOBUBLIEICS HHTEHCUBHOCTH 12 12 12 12
aBTOTPAHCIIOPTHOTO MTOTOKA B HOYHON 1_:6 T:B TB TB -

MIEPHOJI CYTOK

[Ipumedanue: B 4HUCIUTENE NPEACTABICHB 3HAYCHUS CAHUTAPHO-THTHEHHYECKOW OLEHKH ITyMOBBIX
XapaKTEPHUCTHK II0 MTOKA3aTEN0 «IKBUBAJICHTHBIN YPOBEHb 3ByKa»; B 3HAMEHATEJIe MPEICTABICHB 3HAUCHUS
CaHUTAPHO-TUTHEHHYECKONH OIEHKM ITyMOBBIX XapaKTEPHCTHUK IO IIOKA3aTeII0 «MaKCHMAalbHBIH YpPOBEHB

3BYKa».
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Ha ocHoBanuu ananusa ta0i. 4 u 5 yCTaHOBJIECHO:

— BO BCEX MOHUTOPHUHIOBBIX TOUKaX 3a(MKCUPOBAHO MPEBBILIEHNE HOPMATUBHOT'O 3HAUCHMU S
SKBMBAJIEHTHOI'O YPOBHS 3BYKa, KoTopoe coctaBuiio 0,1-0,4 noneit ILAY. ITpu atom cienyer ot-
METHUTh, YTO C YBEIMYEHHEM BBICOTHI TOUKM MOHUTOPHHIA HAOJIIOJAIOCh YMEHBIIEHNUE SKBHBA-
JIEHTHOI'O YPOBHS 3BYKa, UTO HE IPOTUBOPEUUT TEOPETUUECKUM MPEACTABIECHUSAM O pacIpoCTpa-
HEHUU 3BYKOBBIX BOJIH B OTKPBITOM IIPOCTPAHCTBE;

— 3HAUUTEJIBbHOE BIMSHUE HA aKyCTUYECKOE COCTOSHUE IIPUMarucTpaibHbIX TEPPUTOPUIL 110
[I0KA3aTeNI0 «IKBUBAJIEHTHBIN YPOBEHb 3BYKa» B 3aBUCUMOCTHU OT PEXUMOB (YHKIIMOHUPOBAHUS
u xnaccudukammu Y JC He yCTaHOBIICHO;

— BJIMSIHAE HA 3HAYEHHE MAKCHUMAJIbHOI'O YPOBHS 3BYKa PEXUMOB (DYHKIIMOHUPOBAHUS U
knaccudukanuu Y JIC. Tak, Ha0MI0AaI0Ch YCTOWYMBOE MPEBBINICHUE HOPMATHBHOTO ITOKA3aTEIs
B IIEpUO/Ibl BEYEPHETO Yaca MUK B OyJHHE JHU HEIEIU U YCTAHOBUBIIEHCS MHTEHCUBHOCTH aBTO-
TPaHCIIOPTHOI'O MOTOKA B HOUHOM MEPHO/] CYTOK B BBIXO/HBIE IHU (Cy000Ta, BOCKpECEHBE) B paii-
OHE MarucTpajabHOM YIUIBl OOLIETOPOJICKOrO 3HAUEHUS 2-T0 Kiacca-peryupyeMoro JBHKEHUS
(MockoBckuii npocnekT), npesblienue coctasuio 0,1-0,2 noneit IIJ1Y. [Ipu sTom cnenyer or-
METHTb, YTO BIHMSHHUE ObUTO 3a(UKCUPOBAHO 10 BBICOTHI 12-r0 3Taxa;

— ObII0 ycTaHoBiIeHO npesbimenue [11Y mo mokaszarento «MakCUMaIbHBIH YPOBEHB 3BYKa)
70 BBICOT 6,9 + 0,1M B neprozbl yCTaHOBUBILEHCS HHTEHCUBHOCTH aBTOTPAHCIIOPTHOI'O IIOTOKA B
JTHEBHOW M HOYHOM MEPUO/IbI CYTOK B paiiloHE MarucTpajbHOM yIUIbl OOIETOPOACKOr0 3HaUE€HUs
2-ro KJ1acca-peryaupyemoro JIrkeHus: (MOCKOBCKHIA MPOCHEKT), npeBbliieHrne coctapuio 0,1-0,2
noneit [1J1Y. Jlannoe mpeBblieHue HE ObLIO 3a(pUKCHPOBAHO B pailoHE MAaruCTPAIbHOW YIHUIIBI
pPallOHHOTO 3HAYECHHUS.

3akjauyeHue

B pamkax npoBeneHHOTO UCCIeIOBaHHS YCTAHOBJICHO BIIMSTHUE HAa aKyCTHUECKYIO Cpedy TpH-
MarucTpajgbHBIX TEPPUTOPH pekuMOB QyHKIMOHHPOoBaHHS Y /IC 1 BHICOTHI MOHUTOPHUHTOBBIX TO-
4yeK. B cOOTBETCTBHM C 3TUM PEKOMEHIYeTCsl COCTABJIICHHUE ONEPATHBHBIX IITYMOBBIX KapT B PaliOHE
KHUIBIX TOMOB HE TOJILKO Ui BBICOTHI 4 £ 0,5 M, kotopas npeanucada ['OCT P 53187-2008, Ho u
T BBICOT 110 33,90 + 0,1 m.

[TonydeHHbIe aBTOPOM Pe3yabTaThl MOTYT OBITH UCIIOJIB30BAHbBI P 0OOCHOBAHHUH IITyMO3a-
HIUTHBIX MEPONIPUATHH B IPOEKTAX CTPOUTEIHCTBA AaBTOMOOMIIBHBIX TOPOT M )KHJIBIX KOMITJIEKCOB,
pa3paboTKu MporpaMM UCCIEAOBAHUNA aKyCTUYECKOTO COCTOSHUS KPYIMHBIX TOPOJIOB U UCCIEO0-
Banuu ¢paktopoB OC Ha ypoBeHb 3a00J1€BAEMOCTH HACEIICHUSI.

CnucoKk HCTOYHHKOB

I'myxoB A.T., BacunmseB A.H., ['ycea O.A. 2015. Jloporu, yiuips! ¥ TPAaHCTIOPT TOPOIa; MOHUTOPHHT, IKO-
sorusi, 3emieyctpoiictBo. CaparoB, CapaTOBCKUI TOCYAapCTBEHHBIA TEXHOIOTHIECKUI YHUBEPCH-
TeT, 328 c.

I'OCT 20444-2014. 2015. Ilym. TpancriopTHbIe TOTOKKA. MeTOABI ONpeAeNeHus IIyMOBOM XapaKTepH-
ctuku. M., Crangaptundopwm, 15 c.

I'OCT 23337-2014. 2019. lllym. MeTtosl u3MepeHHs IyMa Ha CeNUTeOHON TEPPUTOPUH U B IOMEILIEHHAX
JKWIIBIX ¥ O0IECTBEHHBIX 3nanuii. M., Crangaptundopm,19 c.

I'OCT P 53187-2008. 2012. Axyctuka. l1lyMOBOIf MOHUTOPHHT TOPOJACKUX TeppuTopuii. M., CTaHmapTHH-
dbopwm, 16 c.

MP 4.3.0008-10. 2011. Mertoguueckue pekomeHgauuu. [IpumMeHeHne akyCTHYEeCKUX KalnuOpaToOpoB LIy-
MOMEPOB U OLICHKAa HEOINPEAEIEHHOCTH u3MepeHuid. M., denepalibHbI HEHTP TMIUMEHBI U dIIUJE-
muonoruu Pociorpebramzopa, 7 c.

CanlluH 1.2.3685-21. 2021. 'uruennyeckre HOPMaTHBHI K TPEOOBAHMS K 00ECIIEYeHNIO OE30MaCHOCTH H
(unm) Ge3BpeaHOCTH AJIs YenoBeka (pakTopoB cpensl ooutanus. M., denepaibHblid HEHTP TUTHEHBI
u snuaemMuosorun Pociorpedramsopa, 469 c.

153


https://docs.cntd.ru/document/573500115#6560IO
https://docs.cntd.ru/document/573500115#6560IO

Beal'y

PernoHanbHble reocuctembl. 2023. T. 47, Ne 1 (145-155)
Regional geosystems. 2023. Vol. 47, No. 1 (145-155)

CII 42. 13330.2016. 2017. [InanupoBKa U 3acTpoiKa TOPOACKUX U CEbCKUX MOCENEeHUN. AKTyalu3upo-
BanHas pefakius CHull 2.07.01-89*. M., Crarmapturdopm, 86 c.

Tpodumenko F0.B., Eprenses .M. 2008. Dxoxorus: TpaHCIOPTHOE COOPYKEHUE W OKPYKAIOIIAs Cpela.
M., Axagemus, 400 c.

Cnucok Jureparypbl

Bacunbea B.B. 2010. ABTOTpaHCIOPTHBIH LIyM B TOPOAAX U €T0 BIMSHUE HA OKPYKAIOLIYIO cpeay. Mup
TpaHCHOpPTa U TeXHOJornyeckux Mammu, 3(30): 101-108.

I'magemmeBa O.B. 2022. Omenka BIWSHWS TPaHCIOPTHOTO IIyMa HA 3J0pOBBE HACENEHHs Topoja
Boponexa. Haykocdepa, 4(2): 1-6.

I'opoaxos A.B., CamoxoBa H.A., Atpomenko A.M., bynxo H.A. 2016. OueHka cOCTOSHUS SKOCPEAbI
PEKpEeannoHHbIX TEPPUTOPHI KPYMHOTO Topoja mo daktopy mryma. BectHuk CMoneHCKOM
TOCy/IapCTBEeHHON MeTUIIMHCKON akagemud, 15(3): 109-114.

I'yoepuckuii FO.J1. 2009. ®usnyeckue GakTopbl TOPOACKON JKHIIOW CPEIbl B HKOJIOTO-TUTHEHUYCCKOM
acnekre. [ uruena u canurapus, 5: 11-15.

Kinenukor O.B. 2020. MOHUTOPUHIOBBIE UCCIIEA0BAHUS MO OLICHKE YPOBHS IIyMa OT aBTOTPAHCIIOPTA B
ropoge Boponexe. B kH.: PermonanbHas skojgoruueckas JUArHOCTHUKA COCTOSIHUS BO3QYIIHOM
Cpelibl MPOMBIIIICHHBIX TopooB. Boponex, Lndposas nonurpadus: 35-42.

Konpaypos P.A., Kyponan C.A. 2022. U3ydyeHue Koppensiiui KOHUEHTPALUi 3arpsI3HAIOIIUX BEIIECTB
B aTMOC(EpHOM BO3AyX€ C IIYMOBOW XapaKTEPUCTUKON TPAHCIOPTHOIO MOTOKa (Ha mpuMepe
ropoaa Boponex). Peruonansubie reocuctemsl, 46(1): 62—70. DOI: 10.52575/2712-7443-2022-
46-1-62-70

Jleanuyk A.B., Kypenun J[.E. 2014. I'uruennyeckas omeHKa ITymMa aBTOMOOWJIBHOTO TpPaHCIOPTa B
3aBUCUMOCTH OT PACCTOAHUA U BBICOTBHI OT MCTOYHHKA IIyMa. I/IHTCpHCT-)KypHaH HayKOBCZICHI/IC,
6(25): 1-10. DOI: 10.15862/21TVN614

IMononsckuii B.I1., Aptioxo B.I'.,, Typoun B.C., Kanumes A.H. 1999. AproTpancnopTHOe 3arps3HEHUE
MIPUIOPOKHBIX TeppuTopuii. Boponex, Boponexxckuii rocyapcTBeHHBI YHUBEPCUTET, 264 C.

IIpoxopuna T.M., Kyponan C.A., Knenukos O.B. 2020. MccnenoBanue BIUSHHUS aBTOTPaHCIOPTa Ha
3]I0pOBbE HaceJieHus1 roposa BopoHeka, npoKUBAIOLIET0 B 30HAX aKyCTHYECKOro IUCKOM(OpTa.
B kH.: PernonanpHast 3Koyioruueckasi I[MarHOCTHKA COCTOSIHUS BO3AYIIHON CPebl IPOMBILIIICHHBIX
ropojioB. Boponex, [ludporas nonurpadus: 59—69.

VYmakoB W.b., Knenukos O.B., ITomo B.M., Camomyposa H.}O. 2017. BosneiicTBue TOpOICKOTO
ABTOTPAHCIIOPTHOTO IIyMa C OLEHKOW pUCKa 310POBbI0 HaceneHus. I 'uruena u canurapus, 96(9):
904-908. DOI: 10.18821/0016-9900-2017-96-9-904-909

Yepenos B.M., Hosukos 0.B. 2007. Dko10ro-rurueHIYecKue mpooieMbl Cpeibl 0OUTaHUS YesloBeKa. M.,
HznmarensctBo PI'CY, 1074 c.

References

Vasilyeva V.V. 2010. Motor Transportation Noise in Cities and Its Influence on Environment. World of
transport and technological machines; 3(30): 101-108 (in Russian).

Gladisheva O.V. 2022. Assessment of the Impact of Traffic Noise on the Health of the Population of the
City of Voronezh. Naukosfera, 4(2): 1-6 (in Russian).

Gorodkov A.V., Samokhova N.A., Atroshchenko A.M., Bulkhov N.A. 2016. Assessment of the Ecological
Environment of the Recreational Territories of Large Cities According to Noise Factor. Vestnik of
the Smolensk State Medical Academy, 15(3): 109—114 (in Russian).

Gubernsky Yu.D. 2009. Physical Factors of the Urban Dwelling Environment: Ecological and Hygienic
Aspects. Hygiene and sanitation, 5: 11-15 (in Russian).

Klepikov O.V. 2020. Monitoringoviye issledovaniya po otsenke urovnya shuma o avtotransporta vgorode
Voronizhe [Monitoring Studies to Assess the Noise Level from Vehicles in the City of Voronezh].
In: Regionalnaya ecologicheskaya diagnostika sostoyaniya vozdushnoy sredi promishlennikh
gorodov. [Regional ecological diagnostics of the state of the air environment of industrial cities].
Voronezh, Pabl. Cifrovaya poligrafiya: 35-42.

154


https://docs.cntd.ru/document/5200163#7D20K3
https://doi.org/10.52575/2712-7443-2022-46-1-62-70
https://doi.org/10.52575/2712-7443-2022-46-1-62-70
https://doi.org/10.18821/0016-9900-2017-96-9-904-909

Beal'y

PernoHanbHble reocuctemsbl. 2023. T. 47, Ne 1 (145-155)
Regional geosystems. 2023. Vol. 47, No. 1 (145-155)

1574

Kondaurov R.A., Kurolap S.A. 2022. Study of the Correlation Between the Concentrations of Pollutants in
the Atmosphere Air and Noise Characteristics of Traffic Flow (on the Example of the City of
Voronezh). Regional Geosystems, 46(1): 62—70 (in Russian). DOI: 10.52575/2712-7443-2022-46-
1-62-70

Levanchuk A.V., Kurepin D.E. 2014. Hygienic Assessment of Noise Road Transport Depending on the
Distance and Height from the Noise Source. Internet-zhurnal Naukovedeniye, 6(25): 1-10
(in Russian). DOI: 10.15862/21TVN614

Podolskij V.P., Artyukhov V.G., Turbin V.S., Kanishchev A.N. 1999. Avtotransportnoye zagryazneniye
pridorozhnikh territoriy. [Motor vehicle pollution of roadside areas]. Voronezh, Pabl. Voronezhskiy
gosudarstvenniy universitet, 264 p.

Prozhorina T.I., Kurolap S.A., Klepikov O.V. 2020. Issledovaniye vliyaniya avtotransporta na
zdoroviyenaseleniya goroda Voronezha, prozhivayushchego v zonakh akusticheskogo diskomforta.
[Study of the Impact of Motor Transport on the Health of the Population of the City of Voronezh
Living in Zones of Acoustic Discomfort]. In: Regionalnaya ekologicheskaya diagnostika sostoyaniya
vozdushnoy sredi promishlennikh gorodov [Regional Ecological Diagnostics of the State of the Air
Environment of Industrial Cities]. Voronezh, Pabl. Cifrovaya poligrafiya: 59-69.

Ushakov L.B., Klepikov O.V., Popov V.I., Samodurova N.Yu. 2017. The Impact of Urban Traffic Noise
with the Risk Assessment to Population Health. Hygiene and sanitation, 96(9): 904-908.
DOI: 10.18821/0016-9900-2017-96-9-904-909

Cherepov V.M., Novikov Yu.V. 2007. Ecologo-gigiyenicheskiye problem sredi obitaniya cheloveka
[Ecological and Hygienic Problems of the Human Environment]. Moscow, Pabl. RGSU, 1074 p.

Received December 06, 2022,
Revised January 19, 2023;
Accepted February 06, 2023

Hocmynuna 6 pedaxyuro 06.12.2022;
nocmynuna nocie peyensuposanus 19.01.2023;
npunama x nyoauxayuu 06.02.2023

KonduukT HHTepecoB: 0 NOTEHIIHATLHOM KOH(IUKTE HHTEPECOB HE COOOIAIOCh.
Conflict of interest: no potential conflict of interest related to this article was reported.

NH®OPMALIMSA Ob ABTOPE INFORMATION ABOUT THE AUTHOR
Kongaypos Poman AmnatoabeBu4, xanguaaT Roman A. Kondaurov, Candidate of
reorpaguueckux Hayk, mpenonaBareinb kKadenpsl Geographical Sciences, Lecturer of the

TEO3KOJIOTHM M MOHMTOPUHIA OKPYKaroLIEH Cpelsl
(akynpTeTa reorpadu, IEO’KOJOTMH W TYypU3MAa,
BopoHexxckuil  roCylapCTBEHHBIA  YHUBEPCHUTET;
HavyalbHUK  OTHena  VIHXEHEepHBIX  U3BICKaHWH
OOmectBa ¢ OTrpaHMYEHHON OTBETCTBEHHOCTHIO
«bpucr-nipoext», r. Boponex, Poccus

155

Department of Geoecology and Environmental
Monitoring of the Faculty of Geography,
Geoecology and Tourism of Voronezh State
University; Head of the Engineering Survey
Department of the Limited Liability Company
"Brist-project", Voronezh, Russia


https://doi.org/10.52575/2712-7443-2022-46-1-62-70
https://doi.org/10.52575/2712-7443-2022-46-1-62-70
https://doi.org/10.18821/0016-9900-2017-96-9-904-909

PervonanbHble reocuctemsl. 2023. T. 47, Ne 1 (156-170) Eeary
Regional geosystems. 2023. Vol. 47, No. 1 (156-170)

VJIK 631.46:592(571.54)
DOI 10.52575/2712-7443-2023-47-1-156-170

Pe3ysibTaTbl MOHUTOPUHIA COCTOSIHUS FT€0CHCTEM
C HCNOJIb30BaHUEM Me30(ayHbl 0€CIIO3BOHOYHBIX
KaK OMOMHIMKATOPOB AHTPONOTe€HHOI0 BO3/1eiicTBUS

Nabun FO.M., PagnaeBa M.B., /lap:kaeB B.X.
Bypsitckas rocygapcTBeHHas CENIbCKOXO035MCTBeHHAs akaaemus uMm. B.P. ®ununmosa,
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AnHotanusi. DyHKIUOHUPOBAHNE TTIOYBEHHOM MOJACUCTEMEI, SIBIISIOMICHCS COCTABHON YaCThIO IPUPOTHBIX
U AHTPOIIOTEHHBIX TEOCHCTEM, OMpPENeNIETCSl Hapsily ¢ IpPYyrdMH (aKkTOpaMu >KH3HEACATEIbHOCTHIO
Oecmo3BoHOUHOW Me30dayHbl. HecMOTpst Ha 3HAYHMTENPHOE KOJNWUYECTBO IyONUKAIUI MO MTOYBEHHOMN
TeMaTHKe, KUBOTHOMY HACEJICHHMIO B Hay4YHOH JUTepaType yJeiseTcs CpPaBHUTENbHO Majo BHUMAaHMSL.
Ilenpto JaHHOTO WCCIIEOBAHUS SIBIISETCS OINpeiesieHHe BO3MOYKHOCTU HCIIOIB30BAaHUS IMOYBEHHBIX
0eCII03BOHOYHBIX HEMUKPOCKOMWYECKOH Pa3MEPHOCTH TSI MOHUTOPHMHIA DPa3BUTHS JETPagalliOHHBIX
MIPOLECCOB B MoUBaxX. CyIHOCTBIO METOINKH SABISETCS KOJMYECTBEHHASI OLICHKA )KHBOTHOTO HACEIICHUS U
€ro pa3HooOpa3us Ha eAMHUILY TUIOIIAAX MOYBEHHOTO MOKpOBa. B pe3ynbrare mccienoBanus BBISIBICHO,
4YTO HanOOJIbIIee KOTHYECTBO IK3EMIUISIPOB MIOUYBEHHBIX OECIIO3BOHOYHBIX OOHAPYKUBAETCS B CEHOKOCHOM
reorone MpH opomeHun. CenbCKOXO35ICTBEHHOE HCIOIB30BaHUE BO BCEX BapHaHTaX HCCIEAOBaHUSA
NPUBOJIUT K CHWKEHHIO YMCIIEHHOTO COCTaBa IOYBEHHBIX OECIIO3BOHOYHBIX, NMPH 3TOM HAOIIOAAETCS
MOBBIIICHHE pa3HO00pa3ust (ayHUCTHYECKOTO KOMIUIEKCAa TOYBBI MOl MOCEBAMH MHOTOJIETHUX TPaB.
Haunmenspiiee obiiee KOIMUeCTBO U pa3HOOOpa3ue NeJOOHMOHTOB OBbIJIO OOHAPY)KEHO NMPH BO3/EIBIBAHUN
kaprodens. Ilokazano, uyTo aHanu3 TPOMHUUECKOH CTPYKTYpHl ME30HEIOOMOHTOB MOKET CIIY>KUTb
MOKa3aTeJIeM SKOJIOTHYECKOTO0 COCTOSHUS TeocucTeMbl. llomydeHHble pe3ynbTaThl BHOCAT BKJIaA B
pa3BUTHUE TEOPHUU U METOIOJIOTUH MOHUTOPHHIA IETPaAallHOHHBIX POLIECCOB B TOUYBEHHBIX CHCTEMAX.

KarwueBble cioBa: reocucTeMa, OMOMOHHTOPHHT, aHTPOTIOTEHHBIHN TIpecc, OpolleHne, 0ECII03BOHOYHBIE,
CTPYKTypa, YUCIEHHOCTh, CEMENUCTBO, TUTAHNE

s nmtupoBanusi: Wneun H0.M., Pannaesa M.B., [lapxaeB B.X. 2023. Pe3ynbTarsl MOHUTOpPHHTA
COCTOSIHUSI TEOCHCTEM C HCIONb30BaHWEM Me30(ayHbl OECIO3BOHOUHBIX KaK OHOMHIMKATOPOB
aHTPOTIOTeHHOTO BO37eiicTBUsA. Pernonanpable reocuctemsl, 47(1): 156—170. DOI: 10.52575/2712-7443-
2023-47-1-156-170

Results of Monitoring of Geosystems Using Invertebrate
Mesofauna as Bioindicators of Anthropogenic Impact

Yurij M. Iljin, Marija V. Radnaeva, Valerij Kh. Darzhaev
V.R. Filippov Buryat State Agricultural Academy
8 Pushkin St, Ulan-Ude 8670010, Republic of Buryatia
E-mail: ilbar50@mail.ru, mariaai87@mail.ru, valera darzhaev@mail.ru

Abstract. The functioning of the soil subsystem, which is an integral part of natural and anthropogenic
geosystems, is determined, along with other factors, by the vital activity of the invertebrate mesofauna.
Despite a significant number of publications on soil topics, relatively little attention is paid to the animal
population in the scientific literature. The purpose of this study is to determine the possibility of using soil
invertebrates of non-microscopic dimension to monitor the development of degradation processes in soils.
The essence of the methodology is the quantitative assessment of the animal population and its diversity
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per unit area of soil cover. As a result of the study, it was revealed that the largest number of specimens of
soil invertebrates is found in the fallow geotope during irrigation. Agricultural use in all variants of the
study leads to a decrease in the numerical composition of soil invertebrates, while there is an increase in
the diversity of the faunal complex of the soil under the crops of perennial grasses. The smallest total
number and diversity of pedobionts was found during potato cultivation. It is shown that the analysis of the
trophic structure of mesopedobionts can serve as an indicator of the ecological state of the geosystem. The
obtained results contribute to the development of the theory and methodology of monitoring degradation
processes in soil systems.

Key words: geosystem, monitoring, anthropogenic press, irrigation, invertebrates, structure, population,
family, nutrition

For citation: Iljin Yu.M., Radnaeva M.V., Darzhaev V.Kh. 2023. Results of Monitoring of Geosystems
Using Invertebrate Mesofauna as Bioindicators of Anthropogenic Impact. Regional Geosystems,
47(1): 156-170. DOI: 10.52575/2712-7443-2023-47-1-156-170

BBenenune

Oxpyxaromas cpena u Owmochepa B HACTOSINEE BpPEMs HCIBITHIBAIOT HEMPEPBIBHOE,
MHOTI000pa3HOe U Pa3HOPOJIHOE JaBJIEHUE CO CTOPOHBI YelloBeKa M €ro LMBHIM3alUU. B 3TOM
MHOT000pa3suy MPECCHHI CEJIBCKOTO XO3SCTBa C €ro MHOTOMIJUTHOHHBIMHU  IUIOIIAJSIMH
[IaXOTHBIX 3€MeJIb CTAHOBUTCSI OCHOBHBIM JI€3MHTErPaTOPOM BHEIIHUX M BHYTPEHHMX CBs3el
MIPUPOHBIX JaHIa(TOB.

Cy1ecTByeT xKecTKas IeTepMUHUPOBAHHAS CBSI3b MEX]1y OIIpPEIeIEHHBIM BO3/IeHICTBUEM Ha
re0CUCTEMY, XapaKTEepoM HM3MEHEHHH M ypoBHeM mocieAcTBuil. CieaoBaTenbHO, KpUTEpUEM
OLIEHKM M3MEHEHMH M TOCIEICTBUI B MPUPOJHBIX JaHAmA(TaX MPUHUMAETCS KaueCTBEHHOE
COCTOSIHME MCXOJHBIX PECYpCOB MJIM MCXOJHOE «KAYeCTBO» MX BHYTPEHHEH M BHEUIHEH cpebl.
Crparerust npeaynpexeHus, COXpaHEHHUs M OXpaHbl JOJKHA ObITh OPUEHTHPOBAHA HA aHANIU3,
orpezeneHne U (PUKCAIMIO Pa3IMYHbIX 3KOJOTHYECKUX COCTOSHUMU JIaHImadTa 10 MOMEHTA €ro
OCBOGHHS C YYETOM MPHUPOJTHBIX PE3EPBOB TI'€OCHUCTEMBbI IO BO30OHOBIICHHIO H3BJIEKAEMBIX
pecypcoB. OHMM W3 OCHOBHBIX B PsJly MHOTHX NPUPOIHBIX PECYPCOB, MPUCYTCTBYIOUIMX Ha
IUTaHeTe, SIBJISIETCS JKUBOE BEIECTBO OMOC(ephl, KOTOPOE HMEET CBOMCTBO IOCTOSHHOI'O
BO300HOBJICHUSI.

PeanpHbplil KMBOW MHp, €ro B3auMHas YBSA3aHHAs LEJIOCTHOCTb H JKECTKas
JIeTepMHUHUPOBAHHOCTH (3aBUCHMOCTB) OT BHEIIHETO KOCMHYECKOro MpocTpaHcTBa' [CMuT,
1982] mopoxaaer 3alIUTHYIO 3KOJIOTHYECKYIO Cpely UM KU3HEeHHYIo cpeay [['ymOonbnar,
1959; Peiimepc, 1994]. OTto 03HadaeT, YTO OpPraHU3MBI CO3JAJU CBOI0 OWKYMEHY WIH,
JIPYTUMH CJI0OBaMU, caMa KMU3HEHHAs cpeja, o4YBa, MpurotosieHa 6uorou [Jokydaes, 1883]
U el HeT CMBICia TpaTUTh HHEPIHI0 M BEIIECTBO Ha aJalTaluio, KOO0 CYyIEeCTBYET
cBepx3ajaya — HoAJepKaHWE HMH CBOEH cpeabl OOMTaHHS B ONTHUMAIbHOM JJIsl KU3HU
cocrossuun [CenoB, 1976; Kampa, 2003; Wnbun u np., 2019; Apyrtionos, 2021].
[TonnepxaHue e ONTUMAIBHON Cpeabl OOUTAHUS TUKTYETCS TEM, UTO «... OMOJOTHYECKUIN
BMJI, HAJEJICHHBII COYETAaHHEM MXECTKO IETEPMUHUPOBAHHBIX pe(IEKCOB, MHCTUHKTOB U
HACJIEICTBEHHBIX MPU3HAKOB, CHOCOOEH COXpaHATh >KMU3HECMOCOOHOCTh B YCIOBHUAX
Heu3MeHHou cpeab» [Cenos, 1976].

[ToaTomy, coznaHue opraHu3MamH CBOEW OWKYMEHBI (IIOYBEHHOW CHCTEMBI) SBISETCS HUX
€CTeCTBEHHON (YyHKLHMEH, OCTpoi HEOOXOIMMOCThIO M BaXKHOW MNpUYMHON B Oopbbe 3a
BBDKMBAHME, KOTOpas HpEANoyaraeT CO3AaHUE ONTUMAIBHBIX YCIOBHUN Ul Pa3BUTHUS KUBOMH
MaTEpUU IOCPEACTBOM CHMMETPUYHOIO OTBETa Ha BHEIIHUE BO3MYILEHHUS, I'€HEPUPYEMbIE

! Pysnre K.@. 1850. Kyna neBanach ropojickas actouka? OTedecTBEHHbIE 3anucku, 71: 7.
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reoTONoOM M OKpyxaromei cpenoit [Mnbun u ap., 2019; 2020]. ITostomy 6uota 99 % cBoeii
SHEPruu 3aTpayuBaeT Ha IMOTalleHHe BHYTPEHHHX (IyKTyaluil (00ycTpoiicTBO), 3aHMMaeMOn
MMH HUIIH, TO €CTh Mo4BkI [Mapkos, 2008].

Tak, cormacHo [['mnsipoB, KpuBonyikuii, 1985], B mMOUBEHHBIX CHCTEMax M Ha IMOYBax
obutaer 92 % BCEX KUBOTHBIX U PACTCHUN. 3HAYHT, MOYBCHHBIEC CHCTEMBI SIBJISIFOTCSI 0a3rcoM,
HECyIIeil MOBEPXHOCTHIO M BMECTUIIUIIEM (3KOJIOMOM) OPTaHU3MOB B MIPUPOAHBIX JTaHAIIADTAX.

ITo4Bbl, SABIISASACH pE3yJbTATOM B3aUMOJCHUCTBUS JKUBOM M HEKUBOW IPUPOJIBI, CTaIU
BOXHEHIIMM U HE3aMEHUMBIM KOMIIOHEHTOM TI€0CHUCTEM, OCHOBOM MPOIyLIMPOBAHUS
OMOJIOTMYECKOT0 BEIEeCTBa, MUIIEBBIX Ieneld u sHepreTudyeckux mnpouecco [Kosma, 1985].
Yrpaisisi KpyroBOPOTOM BEILECTBA B MPUPOJE U PETYIUPYs SHEPIeTHUECKHUE MPOIIECChl, OHA,
1I0YBa, CTAHOBUTCS MHBAPUAHTOM I'€OCHUCTEM Pa3HOIo ypoBHs uepapxuu [Unsun u ap., 2020].
Takum o0OpazoM, OJHOW U3 BaKHEHIIMX MPOOJIEM COBPEMEHHOW HAyYHON MBICIH SIBISETCA
U3yYCHHE B3aMMOCBS3EH B cucTeMe «OmoTa — mouBa». Ha ocHOBe MMeEIONIMXCS JAAHHBIX U C
y4eTOM HapacTalollell 3CKajaluu aHTPOIOTeHHBIX TEXHOJOrHuil B Ouocdepe, B MUPOBOH
JUTEpAType LIMPOKO OOCYXKIAIOTCS METOJbl KOHTPOJS COCTOSHUS HA3eMHBIX U BOJHBIX
9KOCHUCTEM, X BO3MOXHOM IKOJOTHYECKOH OIIEHKU MO CXEME «BO3JEHCTBUE — M3MEHEHHE —
nocieacteue» [Oaym, 1975; HUszpasns, 1984; becconunsina, 2021]. Cpeaum Ha3eMHBIX
9KOCHUCTEM, KYIbTYpHbIC MAIlHU C UX MEXaHWYECKUMH oOpaboTKamMH, BHOCAT HAMOOIBIIMIA
BKJIaJ] B XAOTH3AIMI0O B3aWMOCBSI3€H B CHUCTEME «OHOTa — IOYBa» M OJHOBPEMEHHO OHU
Ype3BbIYAHHO BaXKHBI B COLIMANIbHO-AKOHOMUYECKOM TuiaHe [Wnsun u np., 2020]. UMeHHO 1o
3TUM NpPUYMHAM HE0oOXO0JMMa OpPraHMu3alus Ha 3TUX TEPPUTOPHULX PETYISIPHOIO MOHUTOPUHIA
Ha OCHOBE €IMHOW CHCTEMBbl METOJOB BBISBJICHHUS, MOCIEIYIONICH OIEHKH U HAaOII0aeHus 3a
COCTOSIHMEM TIOYBEHHBIX CHCTEM, U3 KOTOPBIX CIAraloTCs 3€MJI CEIbCKOXO03AHCTBEHHOIO
Ha3HaueHusd. B Hacrosiiee Bpemsl Takve HCCIEIOBaHHUS MPOBOJATCS KakK y Hac B CTpaHe
[CokonoBa, Cyxuna, 2017; Camenos, 2019; Hukudopenko, Mopo3zos, 2020; Hlupokosna,
KOpoga, 2021; Kolesnikova, Konakova, 2021], Tak u 3a pyoexom [George et al., 2017; Wei et
al., 2017; Leclercq-Dransart et al., 2020; Tukenova et al., 2022].

JKuBbIe OpraHW3MBI SIBISIOTCSI BEIIECTBEHHONW OCHOBOW (hOpPMHUPOBAaHMS OMOKOCHBIX TEJ.
OtBeTHas peakuus KMBBIX OPraHM3MOB HA BHEIIHUE BO3JEHCTBUS NPOSBISETCS B M3MEHEHUU
KOJIMYECTBEHHBIX U KaYECTBEHHBIX MTOKa3aTenen (bnomacca, paznooOpasue u Jp.), 4TO MO3BOJISIET
paccMaTpuBaTh MX KakK IEPCIEKTUBHBIA OHOMHAMKATOp, KOTOPBIM JaeT BO3MOKHOCTh
OOHapyXHUBaTh OTKJIOHEHHUsS B (PYHKIMOHHUPOBAHUHU IOYBEHHOI'O KOMIIOHEHTa IPHUPOJIHOTO
KOMILJIEKCa B 11€JIOM. B CBSI3U ¢ 3TUM 1e/IbI0 HACTOALIEH pabOThI SIBJISETCS BBISABICHHE M BBIOOP
MOHHMTOPHHIOBBIX TECT-O0BEKTOB (DYHKIIMOHHUPOBAHUS MOYBEHHOW CUCTEMBI COIJIACHO CXEMe
«BO3JIEUCTBUS — U3MEHEHMSI — TIOCIIEICTBUSD.

HccnenoBanusi mMpoBOAWIN HAa TEPPUTOPUM ydeOHO-MenunopatuBHoro mnosurona (YMII)
«Cyxa» ®I'bOY BO BI'CXA um. B.P. ®ununnosa. YMII «Cyxa» pacnionoxxeH B MIBoaruackoi
KOTJIOBUHE 3amanHoro 3alaiikanbs M BXOAUT B OydepHyio 30HY balikanbckoil mpupoaHoit
tepputopun (BIIT). Knumar tepputopun sKcTpeMalbHO KOHTHHEHTaNbHBIH. CpenHerogoBble
TEMIIepaTyphl OTpHLIATEIIbHBIE (-1,1), 0e3MOpO3HBIi epuos COCTAaBJISIET
110-116 nneit, cymma temneparyp Beime 10 °C paBra 1900-2000 °C. Cpenneromosoe
KOJIMUECTBO OCAJIKOB COCTaBISET 3/1ech 234 MM, Oombiiast yacTh KOTopeix (60—70 %) Bbimanaer
BO BTOpoii nojoBuHe jera. Tepputopus YMII «Cyxa» 1o Temioo6ecrned4eHHOCTH OTHOCUTCS K
yMepeHHO-TerIoMy paiiony”. CornacHo OCpeJHEHHBIM KIMMATHYECKUM IOKa3aTelsM, paiioH
UCCIICIOBAaHUM BXOAMT B CYXOCTENHYIO JaHAMA(THYIO 30HY, B KOTOPOH KYJIbTHBHpYEMbIE
arpoQuUTOLIEHO3bI TPEOYIOT PETYSIPHOIO OPOILIECHUSI.

2 Atnac 3abaiikanes. 1967. M., Upkytck, I'VTK, 176 c.
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O0BbeKTHI H METOAbI UCCJICAOBAHUSA

B ocHOBy Hacrosimeld paOOThl TMOJOXKEHBI JaHHBIE TIOJIEBBIX U JIaDOPATOPHBIX
UCCIICIOBAaHMM, KOTOpbIE MPOBOMMIM Ha aUTIOBUANBHOM JyroBoil mouBe. OTOOp M yder
ME30I1eIOOMOHTOB OB BBINOJIHEH B aBrycre B moiieBbIx ce3oHax 2013-2015 rr. CymHocTb
METO/Ia 3aKJIF0YAETCS B OTIOBE MTPEACTaBUTENEH Me30(ayHbl JO HUKHEH IPaHULIBI UX PACCETICHHUS.
[Ipy 5TOM OCHOBHOE€ BHHUMaHHUE YJIEIUIOCH OINPEAENCHUI0 aOCONMIOTHOIO KOJIHYECTBa
HEMHUKPOCKOITMYECKUX OpPraHu3MoB (Me303adoHa) Ha eIUHUILY IUION[AId TOYBEHHOTO TIOKPOBA.
[IpuHaIEKHOCTH OPraHu3Ma K TOMY WUJIM MHOMY CEMEWUCTBY OINpPEAEsIi MUKPOCKOIMYECKH B
71a00PATOPHBIX YCIOBUSX.

OOBeKT uccleOBaHUM — XUBOE BEIIECTBO IMOYBBI aHAIM3HPYETCA Ha JaHAMA(THOM
ypoBHE, r1e (QUKCUPYETCS COCTOSHHE W JAMHAMHKa Me3o(dayHbl OmorieHo3oB. Kak mpaBuio, B
HSKOCHUCTEMHOM MeTaboiu3Me JnaHAmadTOB HU OAWH M3 BHJIOB OHOTHI HE SBISAETCS
camocTosITeNbHbIM. [I03TOMY BOIPOC O CBSI3U BUI0BOT0O OOraTcTBa C yCTOMUNBOCTBIO SKOCUCTEMBI
SBIIETCS JTUCKYCCHOHHBIM. B CBs3M C 53TUM omnpeleneHue TaKCOHOB OeCIO3BOHOYHBIX
AJUTIOBUAJIbHOM JIYTOBOM ITOYBBI IIPOBOJIMIIN JIO YPOBHS CEMEMCTB.

Pe3yabTaThl 1 HX 00Cy KAeHUS

N3BecTHO, YTO B MOYBE HAXOJWUT OTPAKCHHE BCAKOE BO3ICHCTBHEC HA JaHAMAPT WA
reocuctemy. V3MeHeHUs MOYBHI, SIBISIOLICICS cpelodl oOMTaHHsI OMOTUYECKUX COOOIIECTB
[Unbun u ap., 2020], Hen30eKHO CKa3bIBAIOTCSA HA KOJIMYECTBEHHOM M KaU€CTBEHHOU CTPYKTYpE
1 GYHKIIMOHUPOBAHUU Me30(ayHBbI.

OO01mast 9YMCICHHOCTh 0ECITO3BOHOYHBIX B T€OTOIAX C AJLTIOBHAILHBIMH JTYTOBBIMH ITOYBAMHU
xone6merca B mpenenax 8,0—180,0 sk3./m? (Tabm. 1).

Taomuua 1
Table 1
YucneHnocts (3k3./ M%) n oouinne (%) 6eCrio3BOHOYHBIX
B JUTIOBHAJILHOM JIYTOBOM MIOYBE T€OTOIOB CYyXOCTEIHOTO JaHaiadra
Number (units/m?) and abundance (%) of invertebrates
in alluvial meadow soil of geotopes of the dry steppe landscape
OTKpBITOYETIOCTHBIC MHOroHOXKH | MaJlonieTHHKOBBIE
TeoTon Bapuanr | (Insecta-Ectognatha) (Myriopoda) (Oligachaeta) Bce/roé
9K3./M
3K3./M> % 3K3./M> % 3K3./M? %
Lenuna Bborapa 157,2 + 3,66 100 — — — - 157,2
EcTecTBEHHEH Borapa 92,0+3,63 | 97,2 | 1,4+£080 | 1,4 | 1,4+0,49 | 1,4 | 948
CCHOKOC Opomenne | 180,0+8.27 | 100 - — — — | 180,0
MEHOTOTETHIE Borapa 8,0+ 1,41 100 - - - - 8,0
TpaBbl Opomenne | 86,6233 | 97,0 | 2,6 0,80 | 3,0 — — 89,2
Bborapa 8,0+ 1,41 100 - - - - 8,0
Kaprodenn
Opomienne | 46,6 2,50 100 — — - - 46,6

[Ipumeuanue: npodyepk — HE OOHAPYIKEHO.

B uenuHHOM reoTorne ¢ €CTeCTBEHHBIMH YCIOBUSMHU OOIIas YMCICHHOCTh Me30(ayHbI
cocraBisier 1572 9k3./M2. MakcHMaabHOE KOJHYECTBO TIOYBEHHBIX OECIIO3BOHOYHBIX
3aperiCTPUPOBAHO B TEOTOME IMOJ ECTECTBEHHBIM CEHOKOCOM MpH opomeHnr — 180,0 9K3./m>%.
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BaxxHO OTMETUTH, YTO PETYIAPHOEC TMPUMEHEHUE OPOIICHUS YBEIMYUBACT YHCICHHOCTH
OECITO3BOHOYHBIX B TEOTONE IO/ ECTECTBEHHBIM CEHOKOCOM [0 CPAaBHEHHIO C IEIMHHBIM
aHasioromM B 1,1 pa3. B nopyrux reoromax CelbCKOXO3SICTBEHHOE HCIOJIh30BAaHUE TOYBHI B
yCIOBHAX OOrapbl W OpPOIICHUS TPUBOIUT K CHIDKEHHIO YHCICHHOTO COCTaBa IOYBEHHBIX
Oecrmo3BOoHOYHBIX. Hambonee BBIYKIIO, KPUTHYHO CHIDKEHUE KOJIMYECTBA HACEICHUS ITOYBBI
HaOJIF0/1aeTCsl B reoTonax 0e3 OpOIICHUs, TJIe ero YHCICHHOCTh yMeHbInaetrcs B 19,7 pa3 mon
MIOCEBaMH MHOTOJICTHUX TPaB U KapTodes.

[lpuMeHeHHe Ha ECTECTBEHHBIX CEHOKOCAaX OPOCHTENBHOM MEIHOPAlUU yBEIHMYUBACT
YHCIEHHOCTh 0ecro3BOHOUHBIX 10 180,0 7K3./M% uTo Gomble Ha 22,8 9K3./M> B CPaBHEHHH C
LEIMHHBIM aHANOroM U Ha 88,0 5K3./M? 10 OTHOIIEHUIO K TOMY K€ T'€0TONY ¢ aTMOC(EepHBIM
YVBIOKHEHUEM. PeryispHoe OpOIICHHEe ECTECTBEHHOTO TPaBOCTOSI CEHOKOCHOTO TI'eoTorma
CTHUMYJIUPYET (OPMHUPOBAHUE PAa3HOTPABHO-3JIAKOBBIX (DUTOLIEHO30B, B COCTaBE pAaCTCHHUU
TIOSIBJISICTCSI JTFOIIEPHA CEPIIOBUIHAS, YBEIIMYUBACTCS (PUTOMACCA M PACTUTEILHBIN OaJl, KOTOPHIE
CJTy’KaT KOPMOBOii 6a30il U YKPBITHEM JIJIi MHOTOUMCIIEHHBIX HaceKoMbIX (180,0 oK3./m?).

[IpuHuMas 3K0JI0THYECKOE COCTOsTHUE HeMHHOTO Janamadrta 3a 100 %, MOKHO OLEHUTH
CTENEHb aHTPOIOTCHHOM HAPYIIEHHOCTH YKOCHCTEM IO MATHOAIPHON OICHOYHOM HIKayie. JTa
IIKaJIa OTUPOKO UCTONIh3yeTCsS B OMOMHIMKAINMH, T/Ie | CTETICHh COOTBETCTBYET OYCHB CIIA0OMY
YXYIUICHUIO Cpelbl OOMTaHWs, a OTKJIOHCHHWE WHIMKAIIMOHHBIX ITOKa3aTele OT (POHOBBIX
XapakTepucTuk cocrapisieT He 6osee 20 %; Il — cnabas crenens ¢ oTkinonenuem ot 21 1o 40 %;
III — cpennsas crenens (41-60 %); IV — cunpnas (61-80 %) u Gonee 81 % — odeHb cuibHasL.

CrerneHb HAPYIICHHOCTH KOCHUCTEM CYXOCTemHOro JaHamadTa MBOITHHCKOW KOTIOBHHBI,
IJic WHAWKATUBHBIMU TapaMEeTpaMH SIBJIICTCS YHUCICHHBIM COCTAB HACEJICHUS IOYBCHHOM
CHCTEMBI, TIPEJICTABJICHA B Ta0JI. 2.

Tabmuua 2
Table 2
CreneHb HAPYIMIEHHOCTH SKOCUCTEM CYXOCTEITHOTO JIaH [madta
0 pe3yJibTaTaM aHaju3a YHCICHHOCTH OeCITO3BOHOYHBIX
The degree of disturbance of ecosystems of the dry steppe landscape according
to the results of the analysis of the number of invertebrates
OtkioneHne EcrecTBeHHbII MHoroneTHue
Kaprodens
OT ()OHOBBIX Ienuma CEHOKOC TpaBbl Crenenn
XapaKTePUCTHK, HapYIIEHHOCTH
% borapa | Opomwenune | borapa | Opomwmenue | borapa Oporienue
<20 100 - 114,5 - - - — OTCYTCTBHE
2140 — - - - - - - ciabast
41-60 - 41,5 — — 449 — - cpenHss
61-80 - - - - - - 72,3 CHJTbHAS
> 81 - - - 94,9 - 94,9 - OHeHb
CHJIbHAs

[Ipumeuanue: mpouepk — HE OOHAPYIKEHO.

AHanu3 TpUBENEHHBIX B Ta0JIMIEe [aHHBIX II0OKa3bIBae€T HU3KYI0 3()(PEKTUBHOCTH
AHTPOTIOT€HHBIX TEXHOJIOTUN MPU OCBOCHHUH M BOBJIEYEHUH B CEIbCKOXO03SHCTBEHHBIH 000pOT
[eJIMHHBIX 3eMelb. Tak, MoJ BO3JEHCTBHEM OOrapHOro M OpOLIAeMOro 3eMieaenus
IPOUCXOIAT HETaTHBHBIE WM3MEHEHUS B DKOCHUCTEMAax, IJNE€ CTENEHb HX HapyLIEHHOCTH
BAPBUPYET OT CPEHEN 1O 0YeHb CUIIbHOM. IIpoTHBOIIOCTaBIIEHHE APYT APYTy arPOTEXHOIOTUI
OOorapHOro ¥ OpoOIIAEMOr0 3eMJIE/IEIHs 110 CTENEHU BIUSHUSA Ha U3MEHEHUs, IPOUCXOASIINE B

160



PervnoHanbHble reocuctembl. 2023. T. 47, Ne 1 (156—170)
Regional geosystems. 2023. Vol. 47, No. 1 (156-170)

#
OMOLIEHO3aX MTOYBEHHBIX CHCTEM, JAeT IPaBO YTBEPXKAATh, YTO UCKYCCTBEHHOE TOKIEBAHHE
MeHee HeraTuBHO. OCOOEHHO 3TO 3aMETHO MO (UTOLIEHO3aMU €CTECTBEHHBIX CEHOKOCOB, I1e
Ha0JI01aeTCsl paCUIMPEHHBIN, YUCICHHBIA MPUPOCT Me3odayHsl Ha 14,6 % B cpaBHEHHH C
LEJMHHBIM aHAJIOTOM.

BpemenHoe OTCyTCTBHE TIIOYBEHHBIX JKMBOTHBIX SIBIISIETCS HE TOJBKO TMPUYUHON
BO3HUKHOBEHUS YUCIEHHOT'O KOJe0aHMsl, HO U CIIy’KUT MEXaHU3MOM, IIO3BOJISIFOILIUM [1€PEKUBATh
OpraHu3MaM HeOJIarompHsTHBIE yCIOBUS. 3HAYHUT, 3TOT MapaMmeTp SBJSETCS MHEPTHBIM BUAOM
YCTOMUMBOCTH, I'JIe CUCTEMA MOYBEHHBIX >KMBOTHBIX 00J1alaeT CIIOCOOHOCTBIO COXPAHATH CBOE
COCTOSIHME IIpU BHEIIHEM BO3ACHCTBMM B TE€YEHHE HEKOTOpPOro Iepuoaa BpeMeHu. OpHako,
TOCHOJCTBYIOIIMN HBIHE MPU M3YYEHUH PEAKLUU COOOIECTBA IOYBEHHBIX >KMBOTHBIX Ha
CE30HHOE M3MEHEHHUE YCIOBUM JKU3HHM, PEIYKIMOHHO-AaHAIUTUYECKUH IOAXOA HE JaeT
OJHO3HA4YHbIX OTBeTOB. [loaTOoMy mpencTaBisieTcss AOCTATOYHO OOOCHOBAHHBIM MPOBOIMUTH
KOJIMYECTBEHHOE M3YYEHHUE CTPYKTYPHI IIOYBEHHOM Me30()ayHbI HE 110 OTJEIBHBIM MTPH3HAKAM, a
[0 HX CONPSDKEHHBIM KOMIUIEKCAM, ONPEACSAIONIMM pPEaKIMI0 OpraHu3Ma Ha CyMMY
9KOJIOTUYECKOr0 BO3JEHCTBUS S3HIOTEHHOTO U SK30I€HHOI'0 Havyaa.

N3BecTHO, yTO KOJIeOaHUsl OOLIEH YMCIEHHOCTH M OMOMacchl OECIO3BOHOYHBIX — YacTo
HEHAJIS)KHBIM KPUTEPHH U151 ONIpEIeNIeHUs CTeneHn Bo3aercTBus. [loaToMy, npu3HaBas 60JbIIOe
3Ha4YeHUE JOMUHUPYIOUIUX I'PYI, IpeAcTaBisercs 6oee MHPOPMATUBHBIM OLIEHUTb CTPYKTYPY
BCETo (payHHCTUYECKOTO KOMIUIEKCa B 1iesioM (Tadur. 3).

Tabnuma 3
Table 3
TaxkcoHbI, YUCIEHHOCTL U OroMacca coo0IIeCTBa OECITO3BOHOYHBIX
B QJTIOBHAJIBHOM JIyTOBOM ITOYBE T€OTOMOB CYXOCTEITHOTO JaHmadTa
Taxons, abundance and biomass of invertebrate communities
in alluvial meadow soil of dry steppe landscape geotopes
Borapa Oporienne
Taxcon Ecrectsennniii| Muoronersue Ecrectsennnii (Muoroneraie
Hemuna CEHOKOC TPAaBEI prog CEHOKOC TpaBbl prod
Knacc 1 3 1 1 1 2 1
Otpsin 2 3 3 2 3 4 2
CeMelcTBO 6 8 6 3 6 10 4
I'my6una
BCTPEYACMOCTH, 20 20 30 20 30 30 30
cM
HHCICHHOCTS, | 55 5 94,8 8,0 8,0 180,0 89,2 46,6
9K3./M
FB/P;OZM““" 1,534+0,17 | 3335+0,10 | 0,280,024 | 00410014 | 2,419+ 0,13 | 1,116+0,03 [1.091+0,10

becno3BoHOYHBIE IIEIMHHOIO TI'€OTOIIA 00KMBAIOT BerHI/Iﬁ CIIOM IIOYBEHHOM TOJIIHU

(020 cm). DTy XK€ HHINY TOYBBI 3aHUMAIOT OECIIO3BOHOYHBIE €CTECTBEHHBIX CEHOKOCOB W
MeAO0OMOHTHI TIOJI TocaakaMu Kaprodens. JKHBOTHOE HAceleHHe MOJ MHOTOJIETHUMHU TpaBaMU
oOxuBaetr ciaoil 10 30 cM auTFOBHANIbHOW JIyrOBOW MOYBBL. OOBEAMHSIONIUM HAYaJIOM 3THX
TEOTOMNOB SIBJISIFOTCS] €CTECTBEHHBIE IPUPOJAHBIE YCIIOBHUS.
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Kommieke Me3o¢ayHbl HEOPOIIAEMOTO CEHOKOCHOTO I€0TONa OTJIMYAETCS OT KOMILIEKca
0ECIO3BOHOYHBIX LIETMHHOIO U arpoOreHHbIX TIeoTOonoB. EcTecTBEeHHOE BOCCTaHOBIECHUE
(UTOIIEHO30B MTPU OXpaHE TEPPUTOPHH IMPUBOIUT K pa3HOo00pa3uio (payHHCTHIECKOTO KOMILJIEKCa
MOYBEHHOI cucTeMbl. B 3TOM reorone B JOIMOJIHEHUE KIACCY HACEKOMBIX MOSIBIISIFOTCS KJIacChl
MHOTOHOKEK M OJIUTOXET.

Coznanue arpolieHO30B Ha IIEIMHHBIX 3€MIIIX HM3MEHSET TaKCOHOMHYECKYIO CTPYKTYpY
Me30(ayHbl aJUTFOBUAIBHON JTyrOBOW MOYBBI MBOJTHMHCKOW KOTJIOBUHBL Tak, yBeTWYHBACTCS
KOJIMYECTBO OTPSIIOB OECIIO3BOHOYHBIX I0/1 TIOCEBAMH MHOTOJIETHHX TPaB BO BCEX HCCIEAYEMBIX
reoromnax — ¢ 2 (uenuna) a0 4 (opouenue). [Ipu opomieHrMr MHOTOJIETHUX TpaB KOJIHMYECTBO
ceMelicTB Bo3pactaeT ¢ 6 (menmmna) mno 10. He MeHee mHTEepecHa TEHIEHIUS YCIOKHEHUS
TaKCOHOMHYECKOTO CTPYKTYPHOT'O pazHooOpa3usi y O€CII03BOHOUYHBIX OOTrapHOTO €CTECTBEHHOTO
CEHOKOCHOTO T'e0TONa B CpPaBHEHHUHM C TaKCOHAMH IEIMHHOrO reoromna. Kpome Toro, B 3TOM
reoTore Npy MajeHuH YUCIEHHOCTH OECI03BOHOUHKIX ¢ 157,2 (uemuua) 10 94,8 ok3./mM* camas
BhICOKas Ouomacca — 3,335 r/m% JlocTaTouHO NapajoKcaibHAs CUTYalHUs: 110 YHCIEHHOCTH
0€CITO3BOHOYHBIX JKOCHCTEMa OOrapHOr0 CEHOKOCHOTO T'€O0TOINAa OICHWBACTCS KaK CpeaHel
CTENEHH HApYUIEHHOCTH, a IO CTPYKTYpHOMY pa3sHooOpaszuio ee Me3odayHa HE yCTymaeT
OpOIIIAeMOMY TEOTOIly MHOTOJETHHX TpaB MW SBHO MPEBOCXOIUT IO pazHOOOpasuio
TaKCOHOMHYECKYIO CTPYKTYPY O€CIIO3BOHOYHBIX LIETUHHOTO I'€0TOIIA.

OTO O3HayaeT, 4YTO HaceJeHUE OECIIO3BOHOUHBIX BBIHYXKJEHO HA OCHOBE MPEXKHUX
BHYTPEHHUX CBS3€H BBICTpAWBATh TAKyI0 CHUCTEMY B3aMMOOTHOIICHUN MEXIy CO0Oi, KOTopas
Tenepp B OOJNBIICH CTENIEHW OTBEYAeT HOBBIM SKOJIOTMYECKHMM TPEOOBAaHHUSM ITIOYBEHHOTO
MOKpoBa. MOXKHO YTBEpXKIaTh, YTO COOOIIECTBO ITOYBEHHBIX JKHBOTHBIX TEPEXOJUT Ha
CIIEYIOIIYIO CTYIEHb 3alllUThl OT HEOJIArOMpUATHBIX BHEIIHUX BO3JCHCTBHIA — MIACTUYHOCTb.
DTOT BUJ YCTOMYMBOCTH CHCTEMBI XapaKTEPH3YETCsl CIIOCOOHOCTHIO COOOIIECTBA OPTraHU3MOB
NEePeXOAUTh U3 OJHOTO CTALMOHAPHOTO COCTOSHUS B JPYroe, HO NPHU ATOM COXPAHATh CBOU
MPOILIBIE SHIOTCHHBIE CBSI3H.

[TpomamHoe 3emiezenue ¢ BO3JEIbIBAHMEM KapTOQens CHUXXAeT BIUSHUE Ha YUCIIO
ceMeicTB o noceBaMu kaptodens ¢ 6 (uenuna) 1o 3 (6orapa) u 4 (opouenue). PeaynbTaTel
Hallero aHajau3a, NMPOBEACHHOIO0 Ha Marepuaie, coOpaHHOM B VIBONTMHCKOW KOTJIOBHHE
3anagHoro 3alaiikanbs, IOKa3bIBalOT, YTO AaHTPONOTEHHbIE (AKTOpPbl, KOHKYpUpYS C
NPUPOIHBIMUA 30HAJbHBIMU (aKTOpaMH, TEHEPUPYIOT H3MEHEHHS B CTPYKType (ayHbl
30HAIBHOTO Psiia, KOTOPBIE MPOSBISIOTCS HE TOJIHKO HAa YPOBHE CEMEWCTB, HO U HAa YPOBHE
0ojee KpYNHBIX TaKCOHOB. B To ’xe BpeMms, 4YMCIEHHBIM cocTaB M oOmas Ouomacca
0eCrI03BOHOYHBIX HE CHHXPOHU3HPYETCS C M3MEHEHHUSMH, MPOH3OIIEAIINMH B CTPYKType
MOYBEHHBIX )KUBOTHBIX (CM. Tabm. 3).

[TosTOMYy TpPOCTpaHCTBEHHOE pacClpe/eleHne OpPraHW3MOB Ha JIAaHAMA(PTHOM YypPOBHE
MOKHO OOBACHUTb, Oepst B KauecTBe 0a30BOM eTMHUIIBI (DYHKIIMOHABHBIE IPYMIIbI (3KOMOPQBI)
MOYBEHHBIX OpraHu3MoB. Kak mpaBmio, maHmmadTHBIA ypOBEHb M BBIINIE TECHO CBSI3aHBI C
TakcoHaMH 0eCro3BOHOYHBIX Ha ypoBHE cemeiicTB [ Anderson et al., 2005; 3aiines, 2022].

[Tpu onpenenernn (QyHKIMOHATBHBIX KOMOP( MOYBEHHBIX >KUBOTHBIX MBI OTOILIH OT
KJIACCUYECKOT0 JAENeHHs MX Ha TpopHUYecKue TPYIIbl M0 MUIIEBOH crenuanuzanuu. XOoTs
obnuratHeie (GUTO(DAru ¥ UMEIOT TECHYIO CBS3b C UX MUIIEBBIMH 00bEKTaMHU, HO UX IIEHHOCTH JIJIsI
JIMarHOCTUKU TOYBOOOPA30BATENBHBIX MPOIIECCOB KAaK SKOJIOTUYECKUX (PAaKTOPOB ropa3io HUXKE,
4eM TPOYUX TPYyHn OECO3BOHOYHBIX. TpOQHUUECKHEe CBS3H TOYBOOOWTAIOIINX XHITHHKOB
BBISIBUTH OYEHb CIOXKHO M JJS 3TOr0 HEOOXOAMMBI CHElHaTU3HpPOBAHHBIE HCCIEOBAHUS
[Cepreesa, 1982]. To xe camoe cBolicTBeHHO Hekpodaram. Kak npasuio, cnenuaiu3upoBaHHbIE
HeKkpodaru B TOIIIE MOYBBI HE BCTPEUAIOTCS, H OOJIBIIMHCTBO BUIOB Pa3BUBAIOTCA Ha ajanu’. B
CBSI3M C 3THM B Haiueil pabore oHU He paccMaTpuBaroTcs. OCOOEHHOCTH PKOJIOTUU 3THUX TPYIII
0€CIIO3BOHOYHBIX B OOJBIIONW CTENEHH ONPENSNISIIOTCS MX MHIIEBBIMH MPHUCTPACTUSAMH, a HE

3 Mamaes B.M. 1972. Onpenenuress HacEKOMBIX 1o JuuuHKaM. M., [Ipocsemmenue, 400 c.
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CBOWCTBaMH MOYBHI, ((OPMHUPYIOMIMMH XapaKTep u 0OJUK IKOCHCTEMBI. [103TOMY MOKHO CUUTATh
BBIIIICYKA3aHHbIE TPYNIbl OECHO3BOHOYHBIX JOCTATOYHO OJHOPOJHBIMH W HE TMPOBOJIUTH
JATBHEHUINTYIO CIICIUATH3AINI0 B PAMKaX PeIIaeMoi 3a/1aum.

B wMe3odayne canpodunpHpIXx 0€CIIO3BOHOYHBIX MOXHO  BBIIEIUTH  HECKOJIBKO
(YHKIIMOHATBHBIX YKOMOP(Q, BBIOTHSIIONINX PA3IUYHYIO POJIb B IETPUTHBIX MUINEBHIX IETIIX, —
¢burtodaru, mukpodurodbaru u nerputodaru [Ctpuranona, 1980; I'opauenko u ap., 2021].
becriozBonounbie canpoduiabHOoro mpoduias cornacHo KosznoBckoi [1976] paznmuuaror 1mo
pe3ylbTaTaM BO3JICHCTBUS Ha OCTATKH PACTUTENBHONW MAacChl B MpOIlecCe UX YTUIM3ALUH, B
COOTBETCTBUHM C Y€M B HX CTPYKType MOTYT OBITh BBIICICHBI TPYMIBI KapOOIMOEpPaHTOB U
HuTponuOepantoB. KapOonuOGepaHTbl KOHTPOJUPYIOT MUTpAILMIO yriepoja B IOYBE, a
HUTpOIHOEpaHThl — MUTpanuio azora [Kozmosckas, 1981]. DT rpynmsl MOKHO paccMaTpUBaTh
KaK aHaJord MuHepanuzatopoB u rymucukaropoB [CrpuranoBa, 1980], xoropsie
HENOCPEACTBEHHO CO3/1al0T [TOYBEHHYIO TOJIILY.

AHTpPONIOTEHHBIE TEXHOJIOTUHM, W3MEHSS M IpeBpamias JaHqmadTel B  KyJIbTypHbIE
(UTOIIEHO3bI, TMPHUBOIAT K JIOKATGHBIM W3MEHCHHSM XapPaKTEPUCTHK 30HAIBHOTO THIIA
OMOJIOTUYECKOTO KPYrOBOpPOTa, OJHOBPEMEHHO IPOUCXOAUT CMEHA HCTOYHUKOB NHTaHus. B
pe3yabTaTe MOYBEHHBIC >KHBOTHBIC BBIHYKICHBI OCYIIECTBISATH CTPYKTYPHYIO TIEPECTPOUKY B
MEPBYIO0 OYepe/ib HAa YPOBHE CEMEICTB, OTBEYAIOIIMX 3a TPOPHUUECKYIO IIelb. B CBS3U ¢ 3THUM,
MHorue aBTopsl [ Kopobos, 1976; be3koposaiinas u np., 2018; Butuon, 2019; Mycaes u ap., 2020;
PribanoB, 2022] ormeuaroT, 4TO B TOYBaX, IMOABEPKEHHBIX AHTPOINOI€HHOMY BO3JCHCTBUIO,
Ha0ro1aeTCcst cCBOe00pa3HOe U3MEHEHHE TPOYUIECKON CTPYKTYPHI TIOUYBEHHON OMOTEHI.

XapaKkTepucTUKu TPOoPUUYECKUX TPyMI OECIIO3BOHOUYHBIX M€OTONOB ALTIOBUAIBHON JTyrOBOM
MOYBBI U KX U3MEHEHUS TOJ BIUSHUEM aHTPOIIOT€HHOTO Ipecca MpeCTaBIeHbI Ha puc. 1.

2%

2 3 4

B XULHWUKA B Qutodaru m Canpodarwm

1 — menmHa; 2 — ©CTECTBCHHBIM CEHOKOC, ©Oorapa;, 3 — ©CTECTBEHHBIA CEHOKOC, OpOIICHUE;
4 — MHOTOJICTHHE TPaBBI, 0OTapa; 5 — MHOTOJICTHHE TPABHL, OpoIleHHe; 6 — KapTodeb, Oorapa; KapTogels, OpOIICHHE.

Puc. 1. [IpoueHTHOE COOTHOIIEHHE YHCIEHHOCTH PAa3IMYHBIX TPOPHUECKUX TPYIIIT

B CTPYKTYpE MOYBEHHOI Me30]ayHbI
Fig. 1. Percentage ratio of the number of different trophic groups in the structure of the soil mesofauna
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[TpoBeneHHBIN aHAN3 TPOYUUECKON CTPYKTYPHI MOYBEHHBIX KUBOTHBIX IMOKA3bIBAET, YTO
XUIIHUKY U (pUTOdaru npucyTCTBYIOT BO BCEX re0TONaxX aJUTIOBUAIbHON JTyrOBOW MOYBBL. 3HAUMT,
3TH TPOPHUYECKHE TPYIILI ME30MeT00MOHTOB HE MOTYT OBITh 3HAKOBBIMU OHOWHIMKATOPaAMH
M3MEHEHUS UX Cpe/ibl 00UTaHUs — IOYBEHHON cUCcTeMbl. becrio3BOHOYHbBIE, XUIITHUKH U (huTodaru
SBIIIIOTCS  JIIIb ~ MOTPEOUTENSIMU  OPraHWYECKOW MacChl, HE BIHSAS HANpsSMyK Ha
rymuukanonnpie mpoueccbl. Mexay Tem, campodaru He OOHapyX eHbl B TpPeX H3 CEeMHU
reoTomnax JaHHOW MouBbl. OTCYTCTBHME MX B AHTPOIOTCHHOM (DHUTOIICHO3E C €CTECTBEHHBIMU
YCIIOBUSIMU KU3HH, TOJI KapTodeneM MpH OpOoIIeHHH U 0e3 OpOIIEHHUs CBS3aHO C TOTaIbHBIM
BBEIHOCOM YypOXKasi CEIbCKOXO3SMCTBEHHBIX KYJIBTYpP B 3aKpoMa TOBapONpPOU3BOIUTENCH. A
OCTaBIIAsICS. Ha TMOJe Mocie YOOpKH ypoXkash oOpraHuyeckas Macca, BEpOsiTHO, 00jaaaer
crenupuUIecKuM XUMHUYECKHM COCTaBOM WJIM HEJIOCTaTOYHA JUIsi OOCCIICYCHHsS KU3HEHHBIX
noTpebHocTel canpodaros, UK U TO U IPYroe BMECTE B3STHIC.

W3BecTHO, 9TO campodard TECHO M HAMpSMYIO CBS3aHBI C IMOKA3aTEIIIMH XUMHYECKOTO
cocraBa (Ca, Mg, K u ap.) 1 oOminns pacTUTEIbHON MOACTUIIKA Kak 00bekTa muTanus. [loatomy
OHH, OJTHU W3 TICPBBIX, PEArUPYIOT HA aHTPOIIOTCHHBIC BO3JCHCTBHUS, KOTOPHIC SKCIPOIPUUPYIOT
yposkail (puTo1eH030B, OCTaBIsis canpodaroB Ha rojJoHOM mnaiike. [1oaTomy, CHIDKEHUE UX J0JIU
MOJKET CITY’)KHTh CHTHAJIOM Hadaia U3MEHCHHS HAIPaBJICHUS ITOYBOOOPA30BaTEIILHOTO TIPOIIecca H,
BMECTE C HUM, U3MEHEHHUsI OMOTUYECKOTO KPYrOBOPOTA B T€OCUCTEME, TPAKTYEMOTO SKOJIOTaMH Kak
HapylIeHue >KU3HU 3KocucTeMbl. [loiaHoe oTcyrcTBHE campodaroB B KOMILIEKCE MET0OHOHTOB
YKa3bIBa€T, YTO B IIOYBE, KOTOpas SIBISIETCS MHBAapHAaHTOM reocuctemsl [Mneun u ap., 2020],
NPEKPaIIaloTCsl TyMycoOOpa3oBaTeNbHbIE TMPOIECCHI W BMECTE C HUMH JISTIOHHUPOBAaHHE
OpraHu4eckoro BemectBa — rymyca. OrcyrcrBue canpodaros (Lumbicidae, Mollusca, Isopoda,
Diplopoda, Enchytreidae, Tipulidae v np.) — 3TO CHUTHaj O Hayalle MCIOJb30BaHUS BEPXHUX,
JTHEBHBIX TyMYCHPOBAHHBIX CJIOGB TIOYBBI YEJIOBEKOM, PACTHTEIBHBIMH COOOIIECTBAMH,
dutodaramu u 300¢aramMu. ITO O3HAUAET, YTO PACTEHHUS U OPTaHU3MBI B CHIY >KU3HEHHOMN
HEOOXOAMMOCTH OYAyT HCIIONB30BaTh paHee HAKOIUIEHHOE TYMYCHOE OOraTcTBO TMOYBHL Takum
o0pa3oM, B TMOUYBEHHOW CHCTEME 3allyCKalOTCs JerpaJlalldOHHBIE MPOIECChl OMOIOrHMYECKOTO
XapakTepa. 3HAYUT, OCCIIO3BOHOYHBIE canpodard MeA0CHCTEM MOTYT CIYXHUTh €CTECTBEHHBIMU
OMOMHINKATOPAMH HKOJIOTUYECKOTO COCTOSTHHSI T€OCUCTEMBI.

[Tpu mepeBojie MaNTHU B KaTETOPHUIO 3aJICKHBIX 3€MENTb M MX HCIIOJIb30BAHUH B KAYECTBE
OpOIIIaeMbIX CEHOKOCOB MTPOUCXOAUT BOCCTAHOBIIEHUE (PYHKIIMOHATHHON CTPYKTYPhI TOYBEHHBIX
JKUBOTHBIX, Iie o canpodaros nocruraet 77 % u 21,3 % npu atMocepHOM YBIaKHEHUU.
Kpome Toro, opocurenbHas Menuopaius CTUMYITUPYET MOsBIECHUE campodaroB B MOYBE MO
MOCEBaMH MHOTOJICTHHUX TPaB.

3aKjao4eHue

B reocucremax WHBapHAaHTOM CIIAyeT CUMTATh TIOYBY, TJIE TEPECEKAFOTCS TOTOKH SKHBOW H
HEXUBOW TPUPOJIBI, (HOPMHUPYIOTCS THINEBBIE IIEMH, PErYIUPYIOIIME IUIAHETapHbIE U JIOKAIbHBIC
OuoxuMHYecKre W OMOreOXMMHMYECKHE LMKl B LEMSX CO3[aHUS OMOJIOTHMYECKON MpOAYKIUH M
JETIOHUPOBAHUS yIiieposia B TyMycHOU o6omnouke 6uocdepbl. COBpeMEHHOE COCTOSIHHE TOYB, B TOM
YHCIIe arpOTreHHBIX, ONPEeNsieTcs HEM3MEHHOCTBIO (haKTOPOB ITOYBOOOPA30BAHMS M B TIPOIIECCE CBOEH
<OKU3HW» TI0YBA TpeTeprieBaeT U3MEHEHUs U TpaHc(hopMali Kak IMOJ BO3ACHCTBHEM NMPUPOIHBIX U
AHTPOIIOTEHHBIX (JaKTOPOB, TaK M B XOJE caMOpa3BUTHs. B pesymbrare hopmMupyeTcs 37eMeHTapHBIA
NIOYBOOOPA30BATEIBHBII MPOLIECC, KOTOPBIH OMpeIeNsieT CTPYKTYPHBIN cocTaB dadoHa.

Cneunduueckuit 37adoH, CKIAIbIBAIOMINNCA B KaXKIOM THUIIE MOYB, YYyTKO pearupyer Ha
pas3InYHbIe U3MEHEHUS! TOYBEHHBIX MPOIECCOB CIIBUIOM YHCICHHOCTU OTJENBHBIX CEMEUCTB, HO
IPA OTOM OCTAeTCS CIIOKHBIM KOMIUIEKCOM JKHBBIX OpPTaHW3MOB, KOTOPBIA OCYIIECTBIISIET
JNECTPYKLHUIO OPraHMYECKOIO BELIECTBA C IMOCIEIYIOIUM YIOPSAIOYCHUEM €€ B OpraHo-
MHUHEpaJIbHbIE KOMIUIEKCHl MJIM, [0 KpaiHeH Mepe, OCYLIECTBISET MSTKYI0 HWHBEPCHUIO
(paciienieHre CI0XKHBIX YITIEBOJIOB, OSITKOB H Jp.).

164



P PervoHanbHble reocuctemsl. 2023. T. 47, Ne 1 (156—170)
Regional geosystems. 2023. Vol. 47, No. 1 (156-170)

BpemeHHOE OTCYTCTBHE OTHENBHBIX TPYNI ME300MOHTOB B T'€OTONAaX aJUTIOBHAIBLHOM
JyroBoi TouBbl VIBOJITHMHCKON KOTJIOBHHBI 3amajHOro 3aballkalibsg CIYKUT MEXaHHU3MOM,
MO3BOJISIFOIIIMM OpraHW3MaM TIepeXHBaTh HEOJIArOMPUATHBIC YCIOBUSA. JTO YKa3blBaeT Ha
MPOSIBJICHUE HWHEPTHOM yCTOWYMBOCTH, TJI€ CHCTEMa IIOYBEHHBIX JKMBOTHBIX 00JajaeT
CIIOCOOHOCTBIO COXPAHSITHh CBOE COCTOSHHE MPU BHEITHEM BO3JICHCTBUU B TEYCHHE HEKOTOPOTO
nepuoaa BpemMeHu. OTCYTCTBHE K€ B T€OTONaX aJUTIOBHAIBHOM JYrOBOW IMOYBBI C IOCEBAMU
MHOTOJICTHUX TpaB (Oorapa) wu kaprodemns (6orapa wu opomeHue) camnpodaros-
rymycooOpa3oBaresiell yKa3bIBaeT Ha JIerpalalliOHHBIE TIPOIECCHI, MPOUCXOIAIINE B TIOUBE.

Boccranopnenue (hayHHCTHUECKOTO KOMILJIEKCA ITOCIE aKTUBHOTO BHEITHETO BO3JICHCTBUS
JI0 MUCXOJHOTO COCTOSIHHSI OTPEEISIETCS HAIMYMEeM BceX (YHKIHMOHAJIBHBIX Tpymil (3xomMopd)
IMOYBEHHBIX KUBOTHBIX.

KauecTBeHHBIE HM3MEHEHUS, NPOUCXOMAAIIUE B CTPYKType Bcero (HayHUCTUYECKOTO
KOMIUICKCA TTOYBEHHBIX JKUBOTHBIX, YKAa3bIBAIOT Ha TO, YTO COOOIIECTBO ME30IMEI00MOHTOB
MEPEXOIUT Ha CJIEAYIONIYI0 CTYNEHb 3alUThl OT HEONAroNpHUSATHBIX BHEIIHUX BO3JEHCTBUI —
IUTACTUYHYI0. DTOT BHJ[ YCTOMYMBOCTH CHUCTEMBI XapaKTEPU3yeTCs CIIOCOOHOCTHIO COOOIIeCTBa
OpPraHU3MOB MOYBBI MEPEXOIUTH U3 OJHOTO CTAIIMOHAPHOTO COCTOSIHUS B JIPYroe, HO MPHU 3TOM
COXPaHSTH MPOIILIBIC SHOTEHHBIE CBS3H.

TakuMm 00pa3oM, MOHUTOPHHI DKOJOTHYECKOTO COCTOSHHUS T'€OCHCTEM HEOO0XOIUMO
OCYIIECTBJISITh HA OCHOBE aHAJIM3a BCEro KOMIUIEKCA OECIO3BOHOYHBIX JKMBOTHBIX MOYBEHHOMN
cucTeMbl. BbIOOp OMOMHAMKATOPOB B YCIOBUSAX HETPEPHIBHOTO AHTPOIIOTC€HHOT'O IIPecca 3aBUCUT
OT TeNed W 3a7ad, PemiacMbIX OOIIECTBOM B TIPOIECCE CEIBCKOXO3SHWCTBEHHOTO M WHOTO
HCIIOIL30BaHHA.
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