PeweHnem npesngnmyma Boicluei aTTeCcTaLMOHHON KOMUCCUN XKyPHa BKAKOYEH B MepedyeHb BegyLumx
peLeH3NpPyeMbIX HayYHbIX }KYPHAN0B U U34AHWUN, BbiNyCKaemblx B Poccuiickon ®egepaunn, B
KOTOPbIX A0/KHbI 6bITb ONY6ANKOBaHbI OCHOBHbIE Hay4YHble pe3y/ibTaTbl AMCCEPTALMIA Ha COMCKaHMeE
YYEHOW CTEMNEHUN AOKTOPa U KaHaAnAaTa HayK

Tom 16 No 3 2021 ISSN 1992-1098

-

e-ISSN 2413-0958

POCCUMU:

IKOJ10IM'MA, PASBUNTUE

Vol.16 no. 3 2021

SOUTH OF Russia:

*ypHan «tOr Poccun: skonorua, passutne» sxogut B MNepedeHb Bbiclwei atrectaumoHHOM Komuccum (BAK) n
pedepatuBHble 6asbl uUTMpoBaHMA: Scopus, Web of Science Core Collection (ESCI), Web of Science Zoological
Record, Poccuiickan cuctema umtupoanua (PUHL), Cyberleninka, Ulrich's Periodicals Directory, Poccuiickas
rocygapcteeHHas 6ubnvoteka (PI6), BUHUTU, The European Library, The British Library, Jisc copac, Google
Scholar, Bielefeld Academic Search Engine (BASE), OCLC WorldCat, EBSCO A-to-Z, CouuoHeT, Open Access
Infrastructure for Research in Europe (Open AIRE), Research Bible, Academic Keys and Open Archives Initiative.



KOr Poccuu: skonorus, passutne

South of Russia: ecology, development

PEAAKUMOHHAA KONNETUA

FnaBHbIA pegaKTop

LLlecronanos AneKkcaHgp Muxaiinosuud, 3asegyoLni
OTAENOM 3KCNEePUMEHTaIbHOr0 MOAENNPOBAHUA U
natoreHesa MHPEKLMOHHbIX 3a60/1eBaHNIA, PYKOBOAMUTENb
EBpasMiCKOro LeHTpa 300HO3HbIX MHbeKLMt PegepanbHOro
MCCNefoBaTeNbCKOrO LeHTpa GyHAAMEHTANbHOM U
TPAHCASALMOHHOM MeanUnHbI CUBMPCKOro oTAEeNEHUS
Poccuitckoi akagemmnn HayK, LOKTOP BUOIOrMHYECKUX HaYK,
npodeccop (Hosocnbupck, Poccusa)

3amecTUTeNU rNaBHOro peaaKkropa

Acaaynaes 3arup6er MaromegoBuuy, FopHbIit 6OTaHUYECKNiA
caa, NarectaHckuit pepepanbHbIit UCCNeEA0BATENBCKUNA LLEHTP
Poccuiickoli akagemuun Hayk (Maxaukana, Poccun)

Fapunes Anumypaa AxmeaoBud, Kadegpa sKoOI0TMH,
MHCTUTYT 3KONOMMM N YCTONUYMBOTO pa3BuTus, [larectaHcKuit
rocypapcTBeHHbIn yHuBepcuteT (Maxaykana, Poccun)
Kouypos bopuc UBaHoBUY, NHCTUTYT reorpadum Poccuitckoit
aKkagemmu Hayk (Mocksa, Poccus)

Pa6a3aHos Hyxkaau U6parumosuu, MpuKacnuinckmi
WHCTUTYT BMONOrMYEcKnX pecypcos, [arectaHcKuii
denepanbHbIN UccnesoBaTeNbCKUI LEHTP Poccuitckoi
aKagemuu Hayk (Maxaukana, Poccus)

HayuHblit peaakTop

Ynbunés AnekcaHap AneKcaHApPoBUY, MHCTUTYT cTenun
Ypanbckoro otaeneHna Poccuiicko akagemmm Hayk
(Openbypr, Poccus)

OTBeTCTBEHHbIE CeKpeTapm

FacaHragykueBa Asusa lNyceliHOBHa, Kadenpa 6uonorum u
61opa3Hoobpa3msa, [arecTaHCKUii rocyaapCcTBEHHbIN
yHuBepcuteT (Maxaukana, Poccua)

lyceitHoBa Hapgupa OpAakoHuKuA3eBHa, Kadenpa buonornn
n 6uopasHoobpasus, [larecTaHCKWIA rocyAapCTBEHHDIN
yHuBepcuTeT (Maxauykana, Poccus)

Dayaosa MaguHa lNacaH-TyceiiHoBHa, Kadegpa 6uonornn n
61opasHoobpasma, JarecTaHCKUi rocysapCTBEHHbIN
yHuBepcuTeT (Maxaukana, Poccua)

UBaHyweHkKo KOnua IOpbeBHa, Kadegpa 6uonormm n
61opasHoobpasmsa, JarecTaHCKuUii rocygapCTBEHHbIN
yHuBepcuteT (Maxaukana, Poccusa)

Teitmypos A6gynramug, A6ynkacymosud, kapeapa 6uonorum
n 6uopasHoobpasus, [larecTaHCKWIA roCyAapCTBEHHDIN
yHuBepcuTeT (Maxauykana, Poccus)

TexHUUeCcKuit pepgakTop

HOcynos KOcyn Nasumaromegosuy, MHCTUTYT 3KONOTUU U
YCTOWYMBOrO pa3BMTMA, [larecTaHCKMI rocyfapcTBeHHbIN
yHuBepcuteT (Maxaukana, Poccua)

[na 03HaKOM/IEHUA C LENAMM M 3a[3a4aMu, UHCTPYKLMAMMU
no NoAroToBKE M MNojaue PyKonucu, NOANUCKE U Apyroi
uHdopmauum, noceTure:
https://ecodag.elpub.ru/ugro/about

© 000 UspaTenbckuin gom «KameptoH», 2021
© OdopmneHne: UHCTUTYT 3KONOTMK M YCTOMUMBOrO passmTua Ay, 2021
MepnoanYHOCTb N3aaHMA YeTbipe pa3a B rod. Beixogut ¢ 2006 roga

EDITORIAL BOARD

Editor-in-Chief

Alexander M. Shestopalov, Head, Department of
Experimental Modeling and Pathogenesis of Infectious
Diseases & Head, Eurasian Center for Zoonotic Infections,
Federal Research Centre for Fundamental and Translational
Medicine Siberian branch, Russian Academy of Sciences,
Doctor of Biological Sciences, Professor (Novosibirsk, Russia)

Deputy Editors-in-Chief

Zagirbeg M. Asadulaev, Mountain Botanical Garden,
Dagestan Federal Research Centre, Russian Academy of
Sciences (Makhachkala, Russia)

Alimurad A. Gadzhiev, Department of Ecology, Institute of
Ecology and Sustainable Development, Dagestan State
University (Makhachkala, Russia)

Boris I. Kochurov, Institute of Geography, Russian Academy
of Sciences (Moscow, Russia)

Nukhkadi I. Rabazanov, Caspian Institute of Biological
Resources, Dagestan Federal Research Centre, Russian
Academy of Sciences (Makhachkala, Russia)

Scientific Editor
Aleksander A. Chibilev, Steppe Institute, Ural Branch,
Russian Academy of Sciences (Orenburg, Russia)

Editorial Executive Secretaries

Aziza G. Gasangadzhieva, Department of Biology and
Biodiversity, Dagestan State University (Makhachkala,
Russia)

Nadira O. Guseynova, Department of Biology and
Biodiversity, Dagestan State University (Makhachkala,
Russia)

Madina G. Daudova, Department of Biology and
Biodiversity, Dagestan State University (Makhachkala,
Russia)

Yuliya Yu. Ivanushenko, Department of Biology and
Biodiversity, Dagestan State University (Makhachkala,
Russia)

Abdulgamid A. Teymurov, Department of Biology and
Biodiversity, Dagestan State University (Makhachkala,
Russia)

Technical Editor

Yusup G. Yusupov, Institute of Ecology and Sustainable
Development, Dagestan State University (Makhachkala,
Russia)

For aims and scope, manuscript preparation and
submission instructions, subscription and other
information visit: https://ecodag.elpub.ru/ugro/about

© Limited Liability Company Publishing House «Kamerton», 2021
© Design: Institute of Ecology and Sustainable Development, DSU, 2021
Published four times annually since 2006

ecodag.elpub.ru/ugro/issue/current




HOr Poccuu: akonorus, passutue

South of Russia: ecology, development

PEAAKLIMOHHbIN COBET

MNpeacepatenn

Ipaués B.A., PoccuiicKkas s3KOI0rMYecKas akagemus,
3Konornyecknii ®oHg umern B.U. BepHaackoro (Mocksa,
Poccus)

Conpeacepartenu

FyreHeB B.B., Poccuiickas akafemus rocysapcTBeHHOM cnyKobl
npwu NpesngeHte PO (Mocksa, Poccus)

3anmnxaHos M.\., BbICOKOTOpHbI reopu3nyecknini MHCTUTYT
(Hanbuuk, Poccua)

Maromegos M.[I., nabopatopus KMBOTHbIX, MPUKacIUNCKNI
WMHCTUTYT BMONOrMYEcKnx pecypcos, [larectaHcKuit
deaepanbHbI UccneaoBaTeNbCKUIA LEHTP Poccuitckoi
akagemun Hayk (Maxaukana, Poccus)

Martuwos I.I., KOXKHbI Hay4HbIN LeHTp Poccuiickol akagemumn
Hayk (PoctoB-Ha-[JoHy, Poccun)

YneHbl peaakLMOHHOIO coBeTa

Anekcees A.10., nabopatopusa pa3paboTKM U UCNbITaHWIA
dapmakonornyeckmx cpeacts, PegepasnbHolii
nccnefoBaTeNbCKUIN LeHTP yHAAMEHTaNbHOW U
TPaHCAALMOHHON MeanLMHbI (HoBocbupck, Poccua)

Acxa6oB A.M., Komu Hay4yHbI LeHTp Poccuiickoi akagemum
HayK (CbIKTbiBKap, Poccus)

3aiues B.®., AcTpaxaHCKUI rocyapCTBEHHbIM TEXHNUYECKUI
yHuBepcuTeT (AcTpaxaHb, Poccus)

3amorainos A.C., kKadeapa GMTONATONOINMKN, SHTOMONOTUN U
3aLWMTbI pacTeHnin, KybaHCKuiA rocyapCTBEHHDbIN arpapHbIi
yHuBepcuTeT (KpacHogap, Poccun)

KaHb6eTos A.LL., Kacnuinckuin uccneaoBatenbckmii MHCTUTYT HAO
«ATbIpayCKui1 yHuBepcuTeT HedTU 1 rasa» (ATbipay, KasaxcTaH)
Kacumos H.C., leorpadpuueckuit pakynbteT, MOCKOBCKUI
rocyAapCTBeHHbIN yHuBepcuTeT nm. M.B. lomoHocoBa (Mocksa,
Poccus)

KntowwuH MN.B., FlocyaapcTBEHHbIN YHUBEPCUTET NO
3emneyctpoicTey (Mocksa, Poccus)

KpooHeH6epr C.B., JenbdTCKUI TEXHONOTMYECKUI YHUBEPCUTET
(OenbdT, HUaepnaHabl)

MuHopaHckuit B.A., kKadeapa 300s10rmm, KOxKHbIN DeagepanbHbiin
yHuBepcuTeT (PocTos-Ha-[loHy, Poccus)

OHunueHKo B.T., kapegpa reob6oTaHMKM, MOCKOBCKMI
rocyfapcTBEHHbIN yHUBepcuTeT um. M.B. lomoHocoBa (Mockea,
Poccus)

PabagaHoB M.X., larecTaHCKUIA rocysapCTBEHHbIN YHUBEpCUTET
(Maxaukana, Poccus)

CanmaHoB M.A., UHCTUTYT Mukpoburonorum HaumoHanbHan
aKkagemus HayK Pecnybnvku AsepbaligykaH (baky, AsepbaligskaH)
TpudoHosa T.A., Kadpeapa skonoruu, Bnagummpcknit
rocyapcTBeHHbIN yHuBepcuteT um. A.l. u H.I'. CToneToBbIxX
(Bnagumup, Poccus)

®donk XatmaHH, YHusepcutet Ansacku B GepbeHkce (Anscka, CLUA)

LWxarancoes C.X., Kapeapa 60TaHMKN, KabapgmHo-bankapckuii
rocyAapcTBeHHbIn yHmuBepcuTeT (Hanbumk, Poccun)

fikoBeHKo H.B., kadeapa coumanbHO-3KOHOMUYECKOM
reorpaduu n permoHoBeaeHUs, BopoHeKcKui
rocyapCcTBeHHbI yHuBepcuTeT (BopoHexk, Poccus)

EDITORIAL COUNCIL

Chairman
Vladimir A. Grachev, Russian Ecological Academy,
V.l. Vernadsky Ecological Foundation (Moscow, Russia)

Co-Chairs

Vladimir V. Gutenev, Russian Academy of State Service
under the President of the Russian Federation (Moscow,
Russia)

Mikhail Ch. Zalikhanov, High Mountain Geophysical
Institute (Nalchik, Russia)

Magomedrasul D. Magomedov, Animals Laboratory,
Caspian Institute of Biological Resources, Dagestan
Federal Research Centre, Russian Academy of Sciences
(Makhachkala, Russia)

Gennady G. Matishov, Southern Scientific Centre, Russian
Academy of Sciences (Rostov-on-Don, Russia)

Editorial Council Members

Alexander Yu. Alekseev, Laboratory for Development
and Testing of Pharmacological Agents, Federal Research
Center of Fundamental and Translational Medicine
(Novosibirsk, Russia)

Askhab M. Askhabov, Komi Scientific Centre, Russian
Academy of Sciences (Syktyvkar, Russia)

Vyacheslav F. Zaitsev, Astrakhan State Technical
University (Astrakhan, Russia)

Aleksandr S. Zamotailov, Department of Phytopathology,
Entomology and Plant Protection, Kuban State Agrarian
University (Astrakhan, Russia)

Assylbek Sh. Kanbetov, Caspian Research Institute,
Atyrau University of Oil and Gas (Atyrau, Kazakhstan)
Nikolay S. Kasimov, Faculty of Geography, M.V.
Lomonosov Moscow State University (Moscow, Russia)

Pavel V. Klyushin, State University of Land Use Planning
(Moscow, Russia)

Salomon B. Kroonenberg, Delft University of Technology
(Delft, Netherlands)

Victor A. Minoranskii, Department of Zoology, Southern
Federal University (Rostov-on-Don, Russia)

Vladimir G. Onipchenko, Department of Geobotany,
M.V. Lomonosov Moscow State University (Moscow,
Russia)

Murtazali Kh. Rabadanov, Dagestan State University
(Makhachkala, Russia)

Mamed A. Salmanov, Institute of Microbiology, National
Academy of Sciences, Republic of Azerbaijan (Baku, Azerbaijan)
Tatyana A. Trifonova, Department of Ecology, Vladimir
State University (Vladimir, Russia)

Falk Huettmann, Institute of Arctic Biology, University
of Alaska Fairbanks (Alaska, USA)

Safarbi Kh. Shkhagapsoev, Department of Botany,
Kabardino-Balkaria State University (Nalchik, Russia)
Nataliya V. Yakovenko, Department of Social and
Economic Geography and Regional Studies, Voronezh
State University (Voronezh, Russia)

ecodag.elpub.ru/ugro/issue/current




HOr Poccuun: akonorus, passutme 2021 T.16 N3 CopepikaHue

3KON0rnAa XMBOTHbIX

lFaprowkuHa M.10., [{Opnos A.K.

BAnAHWe NOroAHoO-KAMMaTUYECKUX GAKTOPOB Ha CPOKM PAa3MHOMKEHUA CU30M Yaiiku (Larus canus)

HA 10T 3AMAAHOM CUBUPW...e.veceiecee ettt et et ete e ete et s s eteseates s etessasesasssbessssesess et seasessesabesessas st et saesesbesaasebenssbesansesesnnsesensatesnnsasans 8-18
Mu+HuHa M.A., [lpy3aKa A.B.

BAvAHME HEPOACTBEHHbIX KOHTAKTOB HA GOPMMUPOBAHME NOBEAEHYECKUX TUMOB Y NTEHLLOB 03EPHOM YaMKM......cereeirenne 19-32
Masnosuyko /1.B., lOgepesa B.B., Tenovros B.A., lOgepes A.11.

PacnpocTpaHeHue n guHaMunKa cMHaHTponu3aummu Baxupa Columba palumbus B CTaBPONONBCKOM KPAE....c.evvrereereeruerenenee 33-46

BnoxuH W.T., Tna3sko B.U.
leHeTMYecKMe N GEHOTUNUYECKME XaPaKTEPUCTUKM B OLLEHKAX MNONYAsLMOHHOM guddepeHumaymm
TIPBITKOM AILLLEPULLDL .. eveecuteteue et sestestse et sesues st eue st esesseue sesses et eas seeaes s eseae st sentes et ebesesbesereebe senses et ab sesses st eaeaeses et ea ahe st ses bt ane senenbesenee s 47-58

Haymosa E.1O., Pxcenka T.[1., Makapos M.M., OnbwyKos A.C., Kyyep K.M.,

Mazomedoea M.3., Tpouuykas E.C.

WccnepoBaHme 3KON0MMM 3MMHErO MNIaHKTOHA 03epa baikan ¢ Mcnonb3oBaHWEM KOMMIEKCHbIX

MHCTPYMEHTAIBHDBIX METOZLOB .. eeveiiiiiiuissistestestestesaesaesses s ss s sa et st esesassbesbeshesbe sbe sbe sbsses ea b ea e s b es b eb b eb b b 444800848 d s e e e asaseb ebesbe et sbe ses 59-67

3KONOrnAa reme0oB

Volobuev S.V., Ivanushenko Yu.Yu., Ismailov A.B.
Diversity and ecology of poroid fungi (Agaricomycetes, Basidiomycota) of the Gunib Plateau, Dagestan.........c..cccceueunee.. 68-80

3Kon1orma MUMKPOOPrAHU3MOB
Lépko A.A., lybosuykuli H.A., MypawkuHa T.A., Cobones U.A., ConomamuHa M.B., Anekcees A.IO.,
Mazomedos M.T., Mine J., Uchida Y., Saito T., Kannaesa M.M., LLlapwos K.A.
Mapamukcosupyc nTuy, APMV-4, BblgeneHHbl OT KPsiKBbl 06bIKHOBEHHOM (Anas platyrhynchos,
Linnaeus, 1758): nepsbiit caydait 06HaAPYKEHUA B 3aNAAHOM MTPUKACTIMM.....c.vveveveeerereceeieeeeieeeseesereseesssssasesesessssaessssssssssssesens 81-87

FEO3KOJ10rnA

Hadxagposa C.U., bazuposa Y.3.
MyTn noBbIWeHNA BUOreHHOCTU, aCCUMMUALMOHHOTO MOTEeHLMANA U NNOA0POAMUSA NMOYBEHHOTO
NOKPOBAa FOPOACKMX NaHALIADTOB TOPOLA CYMIAUTA....cueeeereneererieereestereseseestesesesessssessssesessssesassesessssessssasessssessnsssesssesassasesessesnes 88-94

CE/IbCKOXO3AMCTBEHHAA 3KON0rMA

lypees N.U., lTocmes A.B., HumueHkKo /1.b.
JKOHOMMKO-3KoNornyeckas apGeKTMBHOCTb aAaNTUBHOMN CUCTEMBI YAO0OPEHUA APOBOTO AUMEHS ... .ceverereereereserereeeerenees 95-101

Ayb6osuk [.B., flybosuk E.B., LLlymakoe A.B., UnbuH b.C.
CopeprKaHne MUKPO3/IeMEHTOB B NOYBE B 3aBUCMMOCTM OT cnocoba ocHoBHOM 06paboTku
UEPHOSEMA TUTTMUHHO O . euvveueeseeeueereeesses e seeseasseessessesseesusassesssensesssessesnssessensesssssssensssssensesssesssansesssessessssesesnssessennss seesasensesssensssssesssne 102-107

MEAULIMHCKASA 3KONOrnA

Aduesa A.A., Knumosa P.P., Abakapos .M., bekwokos K.C., ®edoposa H.E., Omaposa /.K.,

Kyw A.A., Oncamanosa C.A., Xanumbekosa A.M., MyceliHosa A.P.

LINTOTOKCUYHOCTb M NPOTUBOBUPYCHAA aKTUBHOCTb NMPOU3BOAHbIX TENYPA B KNETKaX, MHOULMPOBAHHbIX

BUPYCOM MPOCTOrO reprneca v LLUTOMETANOBUPYCOM il VItFO....ccceiveiveieiesiesiestesessescesseesesesesbesbessessesaesassassessessansessssessessessns 108-118

Hukonaes 10.A., lonakos B.f., Mazomedos M.I., CeaocmbaHosa E.B.
HoBble noaxoapl K ie4yeHnto 60/1bHbIX apTepuabHOM rTMNepTeH3ne ¢ KOMopbUAHOM NaToNornen,
NPOXUBAIOLLUX B IKONOTUYECKUX YCNOBUAX A 3ANALHON CUBUPM...cunieiiriieieeictceeseere et er e st seies et es e s e ensesenas 119-126

METO/Abl 93KOIOTMYECKUX UCCNEAOBAHUMN

Ovchinnikova T.V., Razinkov N.D., Kuprienko P.S., Ashikhmina T.V., Shmygol A.V., Pavlenko A.A.
The use of a risk-orientated approach in comprehensive assessment of natural and technogenic emergency
situations in the Kashirsky Municipal District of the Voronezh Region, RUSSIa........ccceeereirernineeenserine s 127-141

OBLUE BOMPOCHI
Petherbridge G., Ismailov M.M., Ismailov Sh.M., Rabadanov M.Kh., Gadzhiev A.A.,
Teymurov A.A., Rabadanov M.R., Daudova M.G., Abdulaev A.-G.M.
Verkhnee Gakvari: The contribution of adat, religious beliefs and public education to collective
environmental management in an agro-pastoral community in the Dagestan high Caucasus ........c.cccvevveervcrevereineeene. 142-179

4 ecodag.elpub.ru/ugro/issue/current




CopepKaHue HOr Poccuu: akonorua, passutme 2021 T.16 N3

babuHa f0.B., Kovypos b.U.
Mpo6aembl 3aLWMTbl MOBEPXHOCTHbIX BOAHbIX 06 bEKTOB B KOHTEKCTE 3eMe/IbHbIX
OTHOLUEHMM HA FOTE POCCUM..cuiiiieiei ittt ettt ettt es st et ses et s b es b eas et ses et st ebesesbesaas et seases et et sessas st ane st sanbesassnsasanns 180-190

Mazomedosa M.M., KypbaHosa Y.A.-W., axdyesa K.A.
KoHLenTyasibHble OCHOBbI OLLEHKU U MOAE/IMPOBAHMA YCTOMUYMBOIO Pa3BUTUA PErMoHa
KaK 3K0JI0r0-CoLMaNbHO-3KOHOMMUYECKOM chcTeMbI (Ha Npumepe PecnyBanKm JarecTaH).......cveeeerereresevensineseseeneeeenn. 191-199

laoxues H.I., KoHosaneHko C.A., Tpogpumos M.H., ladxcues A.H.
Ponb 1 3HaYeHue akonormyeckoi 6esonacHoCTM B cucteme obecneyeHms IKOHOMUYECKOW
BE30MACHOCTY TOCY/LAPCTB . v euveueeuverrrreseeseaesaeseseesesessesaseesessssessssesessssessrsasesessessssssessssesensesesensessssasessnsessnsensesessssessnsesenssesansesessnseses 200-214

KOHTAKTHAA MHOOPIMALLUA. ...t s et st s e 215

ecodag.elpub.ru/ugro/issue/current 5




South of Russia: ecology, development 2021 Vol. 16 no. 3 Content

ECOLOGY OF ANIMALS

Garyushkina M.Yu.,|Yurlov A.K.

The influence of weather conditions on breeding dates of the common gull (Larus canus)

N The SOULH OF WESEEIN SIDEIIA.....ccuiuetieeietierei ettt sttt et e st sttt b e s st bbb s e ses et e b b ebe ses et sen st ebe b ebenesseben 8-18
Minina M.A., Druzyaka A.V.

The effect of neighbouring contacts on the formation of behavioral types in Black-headed Gull chicks.........cc.ccveerirvrunnnee 19-32
Malovichko L.V., Yufereva V.V., Tel'pov V.A., Yuferev D.P.

The distribution and dynamics of synanthropisation of the common wood pigeon in the Stavropol region...........cccceeue.. 33-46

Blokhin I.G., Glazko V.I.
Genetic and phenotypic characteristics in assessments of population differentiation
of the eastern sand lizard (LACErta QQiliS @XIGUQ).........c.c.cuoweueeeeueueeeerecieietiee e s ietees e ses et et sae st ss s eas st estessasebessssesansebesensesenesanan 47-58

Naumova E.Yu., Rzhepka T.P., Makarov M.M., Olshukov A.S., Kucher K.M.,
Magomedova M.Z., Troitskaya E.S.
Investigation of the ecology of winter plankton of Lake Baikal using complex instrumental methods.........cccccovveeevirencnnne. 59-67

ECOLOGY OF FUNGI

Volobuev S.V., Ivanushenko Yu.Yu., Ismailov A.B.
Diversity and ecology of poroid fungi (Agaricomycetes, Basidiomycota) of the Gunib Plateau, Dagestan............cccceueueee. 68-80

ECOLOGY OF MICROORGANISMS
Derko A.A., Dubovitskiy N.A., Murashkina T.A., Sobolev I.A., Solomatina M.V., Alekseev A.Yu.,
Magomedov M.G., Mine J., Uchida Y., Saito T., Kallaeva M.M., Sharshov K.A.
Avian paramyxovirus 4 isolated from the mallard (Anas platyrhynchos, Linnaeus, 1758): the first case.......ccceceveveeeevnnnee. 81-87
detected in the Western Caspian region

GEOECOLOGY

Nadjafova S.I., Bagirova Ch.Z.
Ways to improve biogeneity, assimilation potential and fertility of soil cover
of the urban 1andsCapEs Of SUMIBAIT CItY....cccciiiieieee ettt ettt st e b et et se et st e besatetaessaesbses st aasetennssesanseresantans 88-94

AGRICULTURAL ECOLOGY
Gureev I.l., Gostev A.V., Nitchenko L.B.
Economic and ecological efficiency of adaptive system for fertilising spring barley.........ccoveveeeceece s 95-101

Dubovik D.V., Dubovik E.V., Shumakov A.V., Ilyin B.S.
Content of trace elements in the soil of typical chernozem depending on methods of primary tillage.......c.cccccovvverneee. 102-107

MEDICAL ECOLOGY
Adieva A.A., Klimova R.R., Abakarov G.M., Bekshokov K.S., Fedorova N.E., Omarova D.K.,
Kushch A.A., Dzhamalova S.A., Khalimbekova A.M., Guseynova A.R.
Cytotoxicity and antiviral activity of tellurium derivatives in cells infected with herpes simplex virus
AN CYLOMEEGAIOVITUS i1 VITIO.....ocv et ettt ettt et et s et st et st et st aes st ete st sesbessaeetessssessas et sensesers et seasessrssaensssesarsareseenens 108-118
Nikolaev Yu.A., Polyakov V.Ya., Magomedov M.G., Sevostyanova E.V.
New approaches to the treatment of patients with arterial hypertension with comorbid pathology
living in the environmental conditions of the south of Western Siberia.........ccuciveveiniie e 119-126

METHODS OF ENVIRONMENTAL STUDIES

Ovchinnikova T.V., Razinkov N.D., Kuprienko P.S., Ashikhmina T.V., Shmygol A.V., Pavlenko A.A.
The use of a risk-orientated approach in comprehensive assessment of natural and technogenic emergency
situations in the Kashirsky Municipal District of the Voronezh Region, RUSSIa..........cccevrviveririeinriiecteniieree e sessans 127-141

GENERAL PROBLEMS

Petherbridge G., Ismailov M.M., Ismailov Sh.M., Rabadanov M.Kh., Gadzhiev A.A.,
Teymurov A.A., Rabadanov M.R., Daudova M.G., Abdulaev A.-G.M.
Verkhnee Gakvari: The contribution of adat, religious beliefs and public education to collective

environmental management in an agro-pastoral community in the Dagestan high Caucasus ........c.cccecvevvevrveierecennennnn. 142-179
Babina Yu.B., Kochurov B.I.
Problems of surface water protection in the context of land relations in the South of RUSSia.......ccccoceuneicereciiiniineniineine 180-190

6 ecodag.elpub.ru/ugro/issue/current




Content South of Russia: ecology, development 2021 Vol. 16 no. 3

Magomedova M.M., Kurbanova U.A.-I., Dakhdueva K.D.
Conceptual bases for assessing and modeling sustainable development of a region

as an ecological-socio-economic system (the example of the Republic of Dagestan).........ccceeeeveerveriensrene s e 191-199

Gadzhiev N.G., Konovalenko S.A., Trofimov M.N., Gadzhiev A.N.

The role and significance of environmental safety in the system of ensuring the state’s economic security.........c......... 200-214
CONTACT INFORMATION....... .ottt et cettete e ste st ss e et e steseee s e e esssesseasaesaesnsasssensanse seeensansaesssansesstesnseessensennnnnnnn 215

ecodag.elpub.ru/ugro/issue/current 7




HOr Poccuu: akonorus, passmutme 2021 T.16 N3

IKO/1I0rMA KUBOTHbIX

OpuruHanbHan ctatba / Original article
YK 598.243.8.
DOI: 10.18470/1992-1098-2021-3-8-18

BanaHue norogHo-KAMMaTu4eckux Gpakropos
Ha CPOKM Pa3MHOXKeHUA CU30M Yaiku (Larus canus)
Ha tore 3anagHoit Cnbupwm

Mapwus 0. NaptowkuHa, |AneKcaHp,p K. IOpnoe.|Jr

WHCTUTYT cUCTEMATUKM U 3Konormm xunsoTHbix CO PAH, HoBocnbupck, Poccuna

"Morn6

KoHTaKkTHOE nuo

Mapus 0. FaptolWKMHA, MAAALWNIA HAyYHbIN
COTPYAHMUK, MHCTUTYT cUCTEMATUKM U SKONOTUMN
*nBoTHbIXx CO PAH; 630091 Poccus, r.
Hosocnbupck, yn. dpyHse, 11.

Ten. +79059534597

Email legnina@ngs.ru
ORCID https://orcid.org/0000-0002-0280-9175

dopmat UMTUpOoBaHUA

laptowkmHa M.10., BanaHue norogHo-
KAMMaTUYECKUX GaKTOPOB Ha CPOKM PA3MHOMKEHUSA
cu30i1 Yaiiku (Larus canus) Ha tore 3anagHown
Cunbupwm // HOr Poccuu: skonorus, passutune. 2021.
T.16, N 3. C. 8-18. DOI: 10.18470/1992-1098-2021-
3-8-18

MonyyeHa 31 gekabps 2019 r.
Mpowna peueHsnposBaHue 22 utonsa 2020 .
MpuHAaTta 15 mapra 2021 r.

Pesiome

Lenb. Lenb uccnepgoBaHuA — W3yuuTb BAMAHUME MECTHbIX MNOrOAHbIX
$aKTOpOB Ha CPOKM rHe340BaHUA CU30WM Yallku (Larus canus).

Matepuanbl M metoabl. CPOKM Hayana OTKAAOKM AUL, CU30M YalKu
onpeaenanu no AaHHbIM pPerynapHbIX y4eTos B TedeHue 8 et (1996-1998,
2002-2003, 2006-2008 rr.) Ha ocTpoBax 03. bosbwwue YaHbl. MNorogHo-
KAumaTtnyeckne ¢akTopbl oueHuBanu no 6asam AaHHbIX C OTKPbITbIM
O0CTYMOM.

Pe3ynbTtatbl. YCTaHOB/NEHO, YTO BpemsA MNOABAEHUA NEepBbIX KNALOK B
KOJIOHUM CU30M YaliKM OBYyCNOBNEHO CUNOW BETPa, KONUYECTBOM
OOANUBBIX AHEM W CBA3AHHOTO C HUM aTMOCdepHbIM AaBleHWEM BO
BTOPYIO AeKagy anpens, a TaKke Temnepatypol Bo3gyxa — AaTtou
YCTOMYMBOro Nepexoaa ee cpegHecyTo4Horo 3HavyeHus yepes 0°C. B roapl
C HecTtabuibHbIM XOAOM TeMMepaTypbl BblAB/MEHA 33aBUCUMOCTb MeXAY
TemMnepaTypon Bo3ayXa U UHTEHCUBHOCTbIO Hayana rHe3A0BaHUA MO AHAM.
B roabl paBHOMEpPHOro MoOBbIWEHUA TEMMEPATyp rMaBHbIMKM daKTopamm
CTAHOBATCA OCAZKM U CKOPOCTb BETPA.

3aKnoueHune. Ha CpoKM OTKNAOKM AUL, CU30M YalKK BAWUAIOT MOrogHble
$aKTOpbl B TeYEHME BCEro NepmMoaa rHe3foBaHus, a He NPenMyLLECTBEHHO
npejluecTsylowme emy ycnosuA. M3MeHYMBOCTb CPOKOB THe3[0BaHUA
CM30M Yaliku B Cubupu HaxoauT ob6bAcCHEHME B  AMHaMUKe
KPYNHOMAacWTabHbIX NOroAHO-KNMMATUYECKMX NPOLLeCCOB, TaKMX KaK
EAWR. [lanbHeiwune wuccienoBaHUs ciaepyeT MOCBATUTb BAMAHWUIO Ha
nonyaauMil0  CU30M YaWKM  SKCTPEMasibHbIX MOrOAHbIX YC/NOBUA MU
rN106anbHbIX KNMMATUYECKUX LUPKYAALUNA.
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Cuszaa valika, Larus canus, CpPOKM THe3[0BaHWA, MOroAHble YC/l0BUS,
KNIMMaTUYECKME MHOEKCbI, 3anaaHas Cubups.

© 2021 AsTtopbl. K02 Poccuu: aKos02us, pazgumue. ITO CTaTbA OTKPLITOro AOCTyMa B COOTBETCTBMM C ycnosuamm Creative Commons
Attribution License, KoTopas pa3speluaeT MCNO/b30BaHWE, PacnpoCcTpaHeHWe M BOCMpOM3BeAeHME Ha lobOM HocuTene npu ycnosuu

NPaBUILHOTO LUTUPOBAHUA OPUTMHA/ILHOMN PaboTbl.

ecodag.elpub.ru/ugro/issue/current




Ecology of animals

South of Russia: ecology, development 2021 Vol. 16 no. 3

The influence of weather conditions on breeding dates
of the common gull (Larus canus) in the south

of Western Siberia

Maria Yu. Garyushkina and Alexander K. Yurlov |

Institute of Systematics and Ecology of Animals, Siberian Branch, Russian Academy of Sciences, Novosibirsk, Russia

'
Deceased

Principal contact

Maria Yu. Garyushkina, Junior Researcher, Bird
Ecology Research Group, Institute of Systematics
and Ecology of Animals, Siberian Branch, Russian
Academy of Sciences; 11 Frunze, Novosibirsk,
630091 Russia.

Tel. +79059534597

Email legnina@ngs.ru

ORCID https://orcid.org/0000-0002-0280-9175

How to cite this article

Garyushkina M.Yu.,[Yurlov A[K]The influence of
weather conditions on breeding dates of the
common gull (Larus canus) in the south of Western
Siberia. South of Russia: ecology, development.
2021, vol. 16, no. 3, pp. 8-18. (In Russian) DOI:
10.18470/1992-1098-2021-3-8-18

Received 31 December 2019
Revised 22 July 2020
Accepted 15 March 2021

Abstract

Aim. The purpose of this research was to find out what local weather
factors influence the nesting timing of the common gull (Larus canus).
Material and Methods. The time of egg laying by the common gull was
determined using data obtained during regular surveys over 8 years (1996-
1998, 2002-2003, 2006-2008) on the islands of Lake Bolshie Chany.
Weather and climatic factors were assessed using open-access databases.
Results. It was been established that the start of egg-laying in the colony
of the common gull is determined by wind strength, the number of rainy
days, the associated atmospheric pressure during the second decade of
April, and the air temperature — the transition date at which the average
daily air temperature rose above 0°C. In years with unstable spring
temperatures, a relationship was revealed between the air temperature
and the intensity of egg laying by the common gulls by day. In years when
temperatures rise evenly, precipitation and wind speed become the main
factors.

Conclusion. We conclude that the egg-laying dates of the common gull is
influenced by weather variables during the whole nesting season and not
predominantly by early season variables. We also show the importance of
large-scale climatic phenomena such as the EAWR in explaining variability
in timing of the nesting of the common gull in Siberia. We suggest that
future studies should focus on the effects of extremes in weather variables
and global climatic phenomena.

Key Words
Common gull, Larus canus, egg-laying dates, weather conditions, climate
indices, Western Siberia.

© 2021 The authors. South of Russia: ecology, development. This is an open access article under the terms of the Creative Commons
Attribution License, which permits use, distribution and reproduction in any medium, provided the original work is properly cited.
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M.HO. MaprowkmHa, |A.K. KOpnos|

BBEAEHUE

CpoKM penpoayKTMBHOrO nepuofa — OAMH U3 Haubonee
Ba)XHbIX (AKTOPOB, BAUAKOLWMX Ha MPOAYKTUBHOCTb M
OVHAMUKY UYUCNEHHOCTM nonynaumii ntud. Ona  nuy
YMepeHHOW 30HbI doTonepunos, — NepPBUYHbIA CUTHaN ana
Hayana pas3BUTUA TOHaZ M OpayHoro nosepeHwus,
onpeaenAwwmi Bpems pPasmMHOXKeHUA, HO bosiee ToYHas
peryanpoBKa MNPOUCXOAMT Ha MeCTax rHe3AoBaHuA Mog,
BO34ENCTBMEM MECTHbIX MOrOAHbLIX YCNO0BUIA uan obunma
nuwm [1]. B apKTUYECKMX M YMEPEHHbIX LWMPOTAX WAHCbI Ha
ycrnewHoe pa3MHOMeHWe noBbiwatoTca y Tex nTtul,
KOTOpble HAYMHAIOT FHE34MTbCA BO BPems ONTUMANbHOMO

COCTOSIHMA  OKpyrKatowen cpedpl, obecneymsatowero
KOpMoBble NoTPebHOCTM NTeHL0B [2-6].
CyuiectByeT HECKONbKO NyTe BO3HWKHOBEHUA

3aBUCMMOCTM MEXKAY AaTOM OTKAAAKM AWULL M TEMNepaTypow
BO34yXa. Bo-nepBbix, TemnepaTypa BO3ZyXa MOXKET BAUATb
Ha 0bunMe n JOCTYNHOCTb KOPMa, OCOBEHHO HACEKOMbIX.
FacToH u ap. [7] HawAK, 4TO y TONCTOKAOBOW Kalpsl (Uria
lomvia) oTKNaaKa AvL, HaYMHAETCA paHblue B roabl ¢ bonee
TenabiMmm BECEHHMMM  TemnepaTtypamm, BEpPOATHO,
OENCTBYIOWMMIN Yepe3 M3MeHeHMe B 3Heprosatpatax Ha
NUTaHWE M3-3a U3MEHEHUI B COCTOAHWUU Nibaa. Bo-BTOpBLIX,
TemnepaTypa MOXeT BAMATb Ha pasBuUTME roHag,.
NabopaTopHble  uccnepoBaHus  copoku  (Pica  pica)
nokasanu 6onee 6bICTPbIM pocT roHag npu 20°C, yem npwm
2°C [8]. B onbiTax ¢ 60bwmmn cuHuuamu (Parus major) [9]
6bIN0 MOKA3aHO, YTO CAMKW TOYHO PEryanpYoT OTKNALKY
AWL, B OTBET HA CE30HHOE MOBbIWEHME TeMnepaTypsbl, Toraa
KaK CcpegHsAs Temnepatypa W CyTOYHble KonebaHua
TeMnepaTypbl camu No cebe He BAUAIOT Ha CPOKM OTKAALKM
anu. WU, B-TpeTbMx, TemnepaTypa BO3gyxa MMeeT npamoe
BAMAHME Ha 3HepreTMyeckme 3atpatbl CamMOK Ha
Tepmoperynsumio. B 3KCMepMMeHTax CcO  CKBOpLamu
(Sturnus vulgaris) Meiiep ¢ coasTopamu [10] nokasan, 4yTo
TemnepaTtypa AyNAAHOK B/IMAET Ha BPemA OTKAALKKU AuL,
He3aBucMMo OT obwuava nuwm  uam  poTonepuoga.
BeposTHee Bcero, YTo 3T MeXaHW3Mbl HE UCKKOYAIOT Apyr
Apyra, a A4ecTBYIOT B KoMnieKce [2].

BanaHue rnobanbHOro U3MEHeHUA KaumaTta Ha
nonynauuMnm nNTuy, B NOCAeAHee BpemsA HaxoauT Bce
bonbwee noprTeepxaeHne [11-14]. MpumepHo 60%
nccnefoBaHuUi 3aperncTpuposan [ONTOCPOYHbIe
CMeLLEHMA CPOKOB PAa3MHOMEHMA NTUL, B PaHHIOK CTOPOHY,
YTO CBA3bIBAOT C rnobanbHbiM noTtenneHnem [15]. B
TeYeHWe cneaylowmx ABYX AECATUNETUIA NpeacKasbiBaloT
ysennyenne Ha  0,3-0,7°C  rnobanbHOW  cpepHen
TemnepaTypbl NPU3EMHOTO BO34yXa U YBE/IMYEHNE OCAAKOB
B CPEAHMX M BbICOKUX WmnpoTax [16]. CnocobHocTb ocobeit
pearnposaTb Ha MOTEMNJIEHWE KAMMaTa MOXKET BapbMpPOBaTh
B 3aBUCUMOCTM OT reorpadmyeckoro apeana AaHHOro BUA3,
ocobeHHOo MeXay HXHbIMM U CeBEPHbIMU NONyAAUUNAMMU
[17]. YTO6bI NOHATL M YyMETb NPOrHO3MpPOBaTb BO3AENCTBME
U3MEHEHMNA KNMMaTa Ha CPOKU HaCTynaneHUA Ce30HHbIX
NPOLECCOB Y KaKoro-nMbo Buaa, HEOOXOAMMO 3HATb MX
MEXroloBble KonebaHuWa M npefefibHble NapameTpbl B
pasHbIX YacTax apeana.

HacTosuwee uccnenosaHve NPeanpuHATO C UYesabro
M3YUMTb MENKIOAOBYIO BapuaLMIO CPOKOB PasMHOMEHUSA
CM30M 4Yalikm Ha tore 3anagHon Cubupn u oueHUTb
BINAHUE Ha Hee MECTHbIX noroaHbIX yCIIOBVIVI n
rN06anbHbIX KAMMaTUYECKMX MPOLLECCOB.

MATEPUAN U METOAbl NCCNEOOBAHUA

UccnepoBaHus MNpoBOAMAWM Ha OCTpoBax 03. bosbliue
YaHbl, rae obuas YNCNEHHOCTb THE3AALLMXCA CU3bIX Yaek
M3meHsanack 3a nocnegHue 20 net ot 1200 go 4000 nap.

B paboTe mMcnonb3oBaHbl pe3yabTaTbl HabAtAeHUM
33 KOJIOHMel Cu30M Yalikm B TeyeHue 8 net (1996-1998,
2002-2003, 2006-2008 rr.). Yucno rHesa B KONOHWUU
BapbupoBano 3a 3tm roabl oT 300 po 1600. [onsa
obcnefoBaHHbIX THe3n coctasnsna 60-90%. MNoroaHblie
OaHHble B3ATbl W3 apXMBa, BbUIOXEHHOrO Ha cauTe
www.tutiempo.net no MeTeocTaHuumn YaHbl,
pacnonoxeHHot B 50 KM OT MmecTa WcCAefoBaHUA.

3HaueHUs KAMMATUYECKUX WHAEKCOB B3ATbl C caifta
https://www.cpc.ncep.noaa.gov.
Bo Bpemsa perynapHbiXx  0BXOA40B  KOMOHWK

perncTpupoBann COCTOAHWE THe3a, HaauuMe NTEeHLOB M
avu. [aTy Hayana oTknagkm auy (AH) onpeaensanu,
KOHTPO/IMPYA THe3Aa, WMAM paccuuTbiBaan no dopmyne:
OH=[B-a, rae B — paTa BbiNynieHMa nNTeHUa, a — Bpems
HaCMXKMBaHUA ANLA, B 3aBUCMMOCTM OT NOpAAKa
BblynneHuna. CpeaHAA ANUTENBHOCTb HAaCUKMBaHMA nocne
OKOHYaHMA OTKNAAKMU AWL, MO AAHHbIM PasHbIX aBTOPOB,
BapbupyeT oT 25 po 27 gHeit. Mpu 3TOM AAUTENBHOCTD
HaCUKMBaAHWA NEepBOro Aua MOXeT b6biTb 27-29 aHew,
BTOpPOro — 25-28 u TpeTbero — 24-26 gHe.

CTaTUCTUYECKasa OLeHKa pe3y/bTaToB NpoBejeHa C
MCMoNb30BaHMeM Maketa nporpamm PAST_3.17 [18]:
nposBepKka Ha HOpPMasnbHOE pacnpeaeneHue, NPoBepKa Ha
Hanmuue TpeHaa (TecT MaHHa-KeHganna),
napameTpuyeckMe U HemapameTpuyeckue aHanusbl. Ona
n3mepeHuma cTeneHu CONpAXEHHOCTH pPas3/INYHbIX
nokasaTtenei Mcnoib3oBaan MeTos Koppenauun MNupcoHa
(r), paHrosoi koppenaummn CnupmeHa (r) wu  meTog
MHOXECTBEHHOW perpeccumn. TakKe Ana CTaTUCTUYECKUX
aQHaNM30B M MOCTPOEeHUA rpaduKoB  MCMONb30BaNU
Microsoft Excel.

MNONYYEHHDIE PE3Y/IbTATbI U UX OBCYKAEHUE

Mo HaWKMM AaHHbIM Nepuos OTKAAAKM AUL, Y CU30M YalKK
no KpaHWm gaTam 3a BCe rofpl HabAoAEHUI HauMHancA ¢
TpeTbel AeKagbl anpens M 3aBepllanca B Hayane MIoHS.
Kak Hayano, Tak M 0b6was Npofo/IKUTENbHOCTL Ce30Ha
OTKNAZAKM AWUL, CUABbHO MeHAAUCb rog oT roga. Camoe
paHHee Hayano pPa3MHOMXKEHWA OTMeyeHo 26 anpens
(1997 r.), a camoe no3gHee 10 mas (1998 r.).

Bpema nosBfeHWA nNepBbiX fAUL, B KOJOHWM
3aBUCeNo OT psaga norofHbix ¢akTopos. Hawbonee
3HaYMMble KOpPpenAuuM OTMeYeHbl CO cpeaHel cunown
nopbIBOB BeTpa 3a BTOPYH Aekaay anpensa (r=0,86; n=8;
P=0,01; pwuc. 1a). T[oBbilweHWe CKOPOCTM  BeTpa
3a/lep)KMBANO Hayano rHesgosBaHuA. Kpome BeTpa Ha
Bpems MOSABNEHMA NepPBbIX ANUL, B KONOHUW OTpULLATENbHOE
BAWAHME OKa3blBaeT KOIMYECTBO AHel ¢ ocagkamm (r=0,73;
n=8; P=0,04; puc. 16) n cBA3aHHOE C HUM cpeaHee 3a
BTOpPYylO  AeKagy anpena atmocdepHoe  JaBieHue
(r=-0,824; n=8; P=0,01; puc. 18). KoHeyHO, Ha3BaHHble
dakTopbl (BETep, KO/AMYECTBO [AHEW C ocagkamu U
aTmochepHoe fJaBieHue) AeUCTBYIOT KOMMNEKCHO. WX
COBMECTHOE BANAHME obycnosnusaer 93,5%
M3MEHYMBOCTM CPOKOB Hauyana OTKAAAKM AUL, Y CU30M
Yanku (R2=O,935; Fi3,4=19,23; n=84; P=0,007). Kpome Toro,
BaXKHbIM (GAKTOPOM, BAMAIOLMM HA CPOKM TFHE340BaHMUA,
ABNAeTcA TemnepaTypa Bo3gyxa. Co cpegHecyTouYHOWM
TeMnepaTypoi obHapy)KeHHan Koppenaumsa HegocToBepHa
(r=0,70; n=8; P=0,05), HO BbiABNEHA AOCTOBEpHan
Koppenauua c naTon YCTONYMBOTO nepexoaa
cpeaHecyTouHOM Temnepatypbl Bo3ayxa vepes 0°C (r=0,78;
P=0,04; n=8; puc. 1r).
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,D,aTa Ha4ana oTKNaaKK AKL

PUCYHOK 1. 3aBMCUMMOCTb AaTbl HaYana OTKNAAbIBAHMA AWL, CU301 YaliKoW OT NOPLIBOB BeTpa (a), KoNnuyecTsa AHew

c ocagkamu (6) n aTmochepHOro gasneHus (B) BO BTOPYIO AeKaay anpens v oT AaTbl Nepexona cpeaHecyTo4HOM
TemnepaTtypbl Bo3ayxa Yepes 0°C (r). Mpamsie coomeemcmeayrom auHuAM ripocmoli nuHeliHol peepeccuu

Figure 1. Dependence of egg-laying onset dates of the common gull on gusts of wind (a), number of days with precipitation
(6) and atmospheric pressure (B) during the second decade of April and the transition date at which the average daily air
temperature rose above 0°C (r). The lines indicate simple linear regression lines

CnepoBaTenbHo,  BaXkHeMlwMe  norogHble  ¢akTopsl,
B/IMAIOWME HA BPeMA NOAB/MEHUA MePBbIX AL, B KOOHUU
CM30M YaliKM B Halem peruoHe, 3TO MOBblWEHMEe
CKOpPOCTM BeTpa, aTtMmocdepHoe [JaBNEHME, KOANYECTBO
BbIMaBLWKMX OCAZKOB BO BTOPYK AeKady anpena M gata
nepexona CpefHECYyTOUYHOW TemnepaTypbl BO34yxa 4yepes
0°C. MIMeHHO WuX COBMECTHOe B/IMAHME Jlydlle BCero

0bbACHAET BpemA Hayasna PasMHOMKEHUs (R2=0,98;
Fa,3=31,90; n=8; P=0,008).
XoTa  Temnepatypa He  ABASETCA  MNOJIHbIM

onucaHWem BCeX YC/NOBMI B MeCTax rHe3g0BaHUA, BO
MHOIMX WMCCNeLO0BaHMAX PACCMATPUBAETCA TONIbKO 3TOT
dakTop.  YHMKasbHOE  MHOrosieTHee  uUcciefoBaHMe
rHe3g4o0BaHUs CU30M YalKKM OblNO BbINOJHEHO B DCTOHUM
[19]. Ha npoTaxkeHun 37 neT NpoBeAEHO KO/bLEBaHWE
CaMOK M UX MNOTOMCTBA, NPOCNEXKEeHbl A[aTbl Hayana
OTKNagKkn auy, y 6onee 2000 MHAMBUAYANIbHO MEYEHbIX
nTuu. OBHapy»KeHa 3aBUCMMOCTb Hayana OTKAAAKM AuUL, OT
BECEHHEN TemMMNepaTypbl, HO HE BCE CaMKW B OAWUHAKOBOM
CTeNneHun CABUranun OTKNAAKY AWL, Ha paHHMEe CPOKK B bonee
Tenable roga. ABTOpbl MPeAnoaaratT, Y4TO CNOCOBHOCTb

BapbuMpoBaTb  CPOKamMM  OTKNAZKM AU, ABAAeTcA
HacNeaCTBEHHbIM MPU3HAKOM Yy CaMOK CM30M YaMKM.
MakaHeH [20], u3yyaa ewe oO[HOrO npeacTaBUTENA

cemeiictBa Laridae, manywo Kpaury (Sternula albifrons),
TaK)Ke YCTaHOBW/, YTO Hayano rHe3f0BaHUA onpenenseTcs
MECTHbIMM TemnepaTypHbIMK YCA0BUAMM, npea-
LecTBYOWUMU GOPMUPOBAHMIO KOJTIOHUN.

TemnepaTypHble YCNOBUS BECHbl BaXkHbl AnA
beHonornm PasMHOMEeHMS " Apyrux BMA0B
BOAOMN/IABAOWMX U OKOJIOBOAHBIX NTUL,. Mo nMTepaTypHbIM
OaHHbIM Yy KpacHo3060l Kasapku (Branta ruficollis) pata
nepexoga cpegHecyTOYHOW TemnepaTypbl BO3gyxa uyepes
0cC onpeaenser BpeMsa MPUIeTa M Hayana HaCUMKMUBaAHUA.
ITOT NoKasaTe/ib MOXKHO MCMO/Ib30BaTb A/ MPOrHO3a AaThbl
MaccoBoro BblBOga NTeHuoB [21]. [aTtbl Hayana
rHe3foBaHUA yToK B CeBepHoi KynyHae TeCHO CBA3aHbI C
BECEHHMMM TemnepaTypamu, MpeawecTBYOLWMMN CE30HY
pasmHoxKeHun [22; 23]. Y 6onblioro BepeteHHuKa (Limosa
limosa islandica), rHespAweroca no Bcei pPaBHUHHOM
McnaHauM, cMmelleHWe Hayana OTKNAZKM AWl U AaTbl
BbINYMEHUA HA pPaHHWE CPOKU TEM CW/IbHEE, YEM Bbille

cpenHAAa TemnepaTtypa BecHbl [24]. OTKnagka Auy vy
TONCTOKNOBOW Kalpbl (Uria  lomvia), 06bIKHOBEHHOW
moeBku (Rissa tridactyla) w  6ypromuctpa (Larus

hyperboreus), rHe3pAwmMxca B APKTUKe, CABWUraeTcs Ha
nosgHee Bpems B roApl, Korga Habntoganacb xonopHas
BecHa [25]. OB6uANbHbIA CHEroBO MNOKPOB NPUBOAUT K
6onee nosgHemy Hayany rHesgoBaHua 6osblworo 6enoro
ryca (Chen caerulescens atlantica) [26] U ymeHblueHUIO
CNOCOBHOCTM K PasMHOMEHMIO (BEPOATHOCTM TOro, 4YTO
nonoso3pesian B3pocsan ocobb byaer pasmHoxaTbea) [27].
Peakuma BMAOB Ha TemnepaTypHble KonebaHua umeeT
reorpapuyeckMe pasanuMa U MOMKET W3MEHATbCA CO
BpemeHemM. HecmoTps Ha TeHAEHUMIO K MNOTEMNNEHUIO B
ApPKTUKE, CPOKKU OTKAagKW svL, H6onbworo 6enoro ryca Ha
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NpoTAXEHUNN 25 net octanacb NPakKTU4eCKN HeEU3IMeHHbIMU
[28].

Ona aHanuMsa MexKrogosbix N3MEHEHWUN CpOKoOB
PasMHOXeHnA NTUL, pPeKoMeHAYHT WUCNoNb30BaTb He
TONbKO AaTy NoABNEHUA NepBbIX AUL, B NEPBbLIX rTHE34aX, HO
N CpeaHIo AaTy OTKNa4AKU NepBbiX AUL, B KOJIOHUU, TO eCTb

4aTy, Korga OTKJaAKka AWML, Hadyata B  MOJIOBUHE
obHapysKeHHbIX rHe3g [29]. 3ToT nokasatens 6onee
MHOOPMATMBEH TNPU  MEKrOAOBbIX CpaBHEHWUAX, AaeT

OUEHKY CPOKOB rHe3g0BaHMA KOJIOHNK B LLe/IOM, MOCKONIbKY

B MeHbllei  CTENeHM  3aBUCMT  OT  KOJMYecTBa
06HapYKEHHbIX CAMbIX PaHHWUX FHe3g,
HabnogeHua noKasanuM, 4YTO cpegHsas Aara

OTKNAZKW NepBbIX AWL, Yy CU30M YallKM WM3MeHseTcA B
npegenax ot 2 po 21 mas. [nasHbim  daKTOopom,
onpegensaloWmMm ee, cny»Kat ocagku. OTmeueHa 6amM3Kan K

[OCTOBEPHON  KOppenAuMs C KO/NMYECTBOM AOHeN cC
ocagKamu Bo BTOpyto aekaay anpens (r=0,70; n=8; P=0,05).
BepoAaTHO, OTCYTCTBME 3aBUCMMOCTUM MeXAy CcpeaHei
[aTON OTKNAZAKM AWUL, U MOFOAHBLIMW YCNOBUAMWU Yy CU30M
YalKK CBA3AHO C 4/INTENbHOCTBIO Nepuoaa rHesfoBaHus. B
pasHble rofbl He OAHM WU Te e aKTopbl CTaHOBATCA
onpeaenaloWwmMmMn B CAEPKNBAHMMN THE340BAHMA, KaK byaeT
nokasaHo Hwke. OTKAaAKa AWML, B pasHble rogbl
npoaosmkaercs ot 15 (2007 roa) ao 35 (1997 roa) aHew.

Bcnepn 3a pagom astopom [30; 31] mbl oTmeTnam
WHTEPECHYI0 3aKOHOMEPHOCTb: YeM paHblle BecCHOM
NPOUCXOANN Nepexos, CPeLHeCYTOUHbIX TemnepaTyp yepes
0°C, Tem gainHHee 6bln BpeMeHHOMW MHTepBas OT 3TOK AaTbl
00 cpeaHeW AaTtbl OTKAagKM nepsbix auy (r=-0,85; n=8;
P=0,008). B roabl ¢ XonoaHow BecHOM oH 6bin 11-12 gHei,
a B roAbl ¢ Tenaoi BecHon — 23-24 aHsa (puc. 2).

160 -
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IaTta nepexona 4yepes 0°C
Transition date through 0°C

E [ata Hayana oTKnagKM AuL
Mest-initiation date

PucyHok 2. [laTbl Hayana OTKAALKM AWL, B NEPBOM U NocnegHeM (YCUKM) 06HapyKeHHOM rHe3ae Ha KOIOHUM CU30M YaliKkuy,
cpefiHWe AaTbl Havana OTKNAAKM ANLL (3aKpaLleHHble KPYXKKW) U AaTbl YCTOWYMBOro Nepexosa TemnepaTypbl Bo3ayxa
yepes 0°C (He3aKpalleHHble poMBUKK), 03. Bosblme YaHbl, 1996-2008 rr.

Figure 2. Dates of egg-laying onset of first and last nests (vertical symbols) found in the common gull colony, median
nest-initiation dates (filled circles) and dates of transition of average daily air temperature above 0°C (open rhombus),

Lake Bolshie Chany, 1996-2008

Mbl He OOHapyKMAW [OCTOBEPHbIX CABUIOB Ha bonee
paHHee Bpemsa 3a 12-neTHUI Nepuof, OXBAYEHHbIN
HaWWMK HabNIOLEHUAMM, HU CPOKOB NOABAEHMSA NEPBbIX
rHe3g, HU cpefHuX AaT OTKAAAKM AW, B KONOHWUKM (TecT
MaHHa-Kenganna, P>0,08).

Cnepylowmin  HEMANIOBaXKHbIM MOKasaTe/lb XoAa
Pa3sMHOXKEHUA NTUL, — WHTEHCMBHOCTb THE340BaHWA, TO
€CTb KOJIMYeCTBO MTUL, NPUCTYNMBLUMX K OTKAaAKe AuL, 3a
onpepeneHHblin AeHb. MHTEHCUBHOCTb OTKNAAKM AuL, Y
CM30M YallKM CcBfi3aHa C TemnepaTypor  BO3A4yXa.
[ocToBepHble 3HaYeHWA Koppenauuu C TemnepaTypoi
BO34yXa B AeHb OTKAaAKM sauy, oTmedyeHbl B 2002 roay),
HecKosibko cnabee B 2006 u 2007 rogax (Tabn. 1). bonee
Toro, obHapyXeHa Koppenauusa ¢ TemnepaTypoin Bo3ayxa B
npeabiaywme cytkm B 1996, 2002 n 2007 u 3a ABoe CyTOK
0,0 AaTbl Ha4yana oTknagku auy, 8 1996 roay.

B 1997, 1998 wu 2003 rogmax oO6Hapy:KeHa
oTpUUATEeNbHAA  KOPPEensaumMa  Mexay Temnepatypon
BO34yXa M KOJIMYECTBOM HayaTbiX rHe3g, 3a CyTku (Tabn. 1).
B 1998 roay BepoOATHO CKa3blBaeTCA He BeJNYMHA
TemMnepaTypbl BO34yXa, a €e U3MEHEeHMEe B TeyeHue ABYX
OHel [0 oTKnagaku auy, (te,: r.=0,36; n=30; P=0,01). B 2003
rogy oTpuuatesnbHaa  Koppenauua C  TemnepaTtypou
BO3/yXa, BEPOATHO, CBA3aHA C TeM, YTO OTKNAZKa AuL,
Hayanacb cpasy nocne ocnabneHna Betpa (M3MeHeHue
CKOPOCTM BeTpa 3a Tpoe CYTOK A0 OTKNaAku auy re=-0,50;
n=20; P=0,05; n3ameHeHne cunbl NOPLIBOB 3a TPOE CYTOK A0
OTKNagku avy r=-0,49; n=20; P=0,05) Ha ¢oHe HuM3KOW
Temnepatypbl npu ee cnabom pocte (puc. 3), Kak
cnepcTeMe, MUK Hayana OTKNAAKM AU, Mpulenca Ha
nepuog, ¢ HM3KoM TemnepaTypoi. B 1997 roay He 6bino
CUbHBIX KonebaHuli TemnepaTypbl, U Nepuos, OTKAALKM
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AnL, B6bIn PACTAHYT NOYTU Ha mecAl (puc. 2), B pesynbTaTe
Habnganm ectecTBeHHOe yracaHue Hadana OTKAAAKW AuL,

B YC/10BUAX BbICOKUX 3HaYEeHUN TemnepaTtypbl B KOHLE MaA.

Tabnuua 1. KoapdpuumeHTbl Koppenaumm CnvpmeHra (r;) Mexay A0el HavaTbIX rTHe34, CU30M Yallku 1 Noroaoi

3a ABoe CyTOK (1), 3a cyTkM (2) 1 B AeHb Hayana oTkNagkm auy, (3) (*P<0,05, **P<0,01)

Table 1. Spearman's rank correlation coefficients (r;) between the proportion of nests initiated by the common gulls

and the weather conditions for two days (1), for one day (2) and on the day of the first egg laying (3) (*P<0.05, **P<0.01)

CpepHecyToyHasA Temnepartypa

MuHUMManbHanA TemnepaTypa

ATmocdepHoe aAaBneHue

loa n Bo3Ayxa oAy Atmospheric pressure
Year Average daily air temperature Daily minimum air temperature

1 2 3 1 2 3 1 p 3
1996 36 0,49** 0,37* 0,09 0,47** 0,41** 0,08 -0,26 -0,31 -0,24
1997 35 -0,40* -0,28 -0,40* -0,53** -0,30 -0,34* -0,11 -0,13 -0,06
1998 30 -0,57** -0,07 -0,33 -0,60** -0,18 -0,40* 0,31 0,19 0,52%**
2002 25 0,16 0,40* 0,49** 0,14 0,47* 0,51** -0,28 -0,43 -0,53**
2003 20 -0,83** -0,87** -0,09 -0,74** -0,85** -0,07 -0,49%* -0,45 -0,31
2006 18 0,41 0,54* 0,56* 0,15 0,36 0,51* 0,53* 0,40 0,26
2007 16 0,22 0,50* 0,69** 0,31 0,47 0,59* 0,00 0,21 0,02
2008 17 -0,18 -0,16 -0,3 -0,11 -0,24 -0,27 0,09 0,12 0,11
Kpome TemnepaTypbl BO34yxa, OTKAaAKa AWUL, MOXeT (rno6anbHbim) 3aKOHOMEPHOCTAM M3MEHYUBOCTH
3a4epxKmBaTbca npum npo4nx HebnaronpuATHbIX KAumaTta [33-35]. Ona HUX paccyuTbiBalOT
norogHblx ycnosumax [32]. BepoATHO, noaobHan COOTBETCTBYOWME WHAEKCbl. WMcnonb3oBaHue  3TUX
cutyaums 6bina B 1998 u 2003 rogax. B 1998 roay MHOEKcoB obsieryaetcd Tem, 4YTO OHM HaxXoAATCs B
OOXAW npogoskanuce o 12 mas Ha ¢oHe peskoro csobogHOM pocTyne Ha canTax PasHbIX
M3MeHeHna aTtmochepHOro JaBfeHuA, M MaccoBas KIMMaTONOrMYeCKUX opraHusauun. [Mop BAnAHUEM

OTK/IaflKa AWL, Hayanacb Nocne NpekpalLeHus ocafKoB
npu CUAbHOM pocTe aTmocdepHoro aasneHua (r=0,52;
n=30; P<0,01; Tabn. 1). B 2003 roay, Kak CKa3aHo Bbille,
OTKNaAKa AWL, Hayanacb TONbKO MNOC/e MpeKpaleHua
3aTAXHbIX Aoxaeh. Bonee TOoro, ocafikM He TONbKO
334 epKMBAOT HavyaNo TrHe3[0BaHWA KOJIOHUU, HO WU
cnocobHbl NPUOCTAHOBUTb OTKNAAKY AUL, B cepeauHe
ce30Ha pasmHoxeHuAa. B 2008 rogy [oXab OTMeYeH

OAMH pa3 3a BeCb MNepuos OTKAAAKM Aaul, W
conpoBoXaanca 3HaUYUTENbHbBIM CHUXXEHUEM
KONM4YecTBa HayaTbiX B 3TOT AeHb Knagok. B 2007 rogy
Ha  ¢OoHe TNOHMXKEeHMA  TemnepaTypbl  HavyanuUcb
mopocawme pgoxau (r=-0,53; n=18; P<0,05). Ha
4yeTBEPTbIA AeHb TaKoW noroAbl OTKNAAKa  Auy,

npekpaTunacb NOJHOCTbIO M BO306HOBMAACHL TOJNIbKO
nocne ygesnyeHUa MMHMManbHoOM TemnepaTypbl 4o 5°C.
MopobHyto KapTuHy Habawgmann B 1996 rogy. B
cepeauHe nepuoga OTKNALKM AWML, MPOU3OWAO pesKoe
noxonopgaHue, conpoBoxaatoweeca CUNbHbBIMU
00XAAMM, B  pesynbTaTe rHesgosaHue  6bino
ocTaHoB/MeHO (puc. 3). To ecTb [OXAM, NpPoAoA-
atowmecs HECKONbKO AHEWN, U HU3KUIN TeMnepaTypHbIn
$OH cnocobHbl NPUOCTAHOBWUTL OTKNAAKY AUL, B
KONoHMW. BeposATHO, Habnogaemas  3aBUCMMOCTb
CBA3aHa C TEM, YTO CaMKM UCMbITbIBAOT 0104, U NPOCTO
He MoryT chopMMPOBaTb U OTIOXKUTb ANLLO.

Mbl nNpoaHanuM3MpoBanu BAUAHWE JIOKANbHbIX
NoroAHbIX YCNOBUI HA CPOKM FHE340BaHUA CM30M YaWMKK
Ha ocTpoBax 03. bosblwmne YaHbl. U3MeHeHUA NOKaNbHOM
norogbl B YMepeHHOM nosce 4acto ob6ycnosneHsl
M3MEeHeHUAMMU B BosbluMX reorpadmyeckmnx obnacrax 3a
cYeT LUPKYNALUN aTMOCHEPHDLIX TeYEHUI NAaHEeTapHOro

macwraba. [Mosatomy B nocnegHee Bpema npu
0ObACHEHMM XOA4a 3IKOJIOTUYECKMX COobbITUI  BCe
6onbliee BHMMaHWE YyAENAT KpPynHOMacWTabHbIM

rnobanbHbiX aTMOChEpPHbIX LMPKYAALMIA HaxodAaTcAa He
TONIbKO MeCTa rFHe3AOoBaHWA, HO M MecTa 3UMMOBKMW.
YCNoBuA 3MMOBKM MOTYT OKasbiBaTb BAMSAHUE HA CPOKMU
BECEHHEW MWUrpauuu WM OTAANEHHO Ha CPOKM Hadvana
rHesgosaHma  ntuy  [36; 37]. bBbin  nposepeH
KOPPENALMOHHbIM aHaAN3 NapameTpOB MECTHOW Norogbl
M CPOKOB THE340BaHWMA CU30M YaWKM C HEKOTOPbIMM
rno6anbHbIMU  KAMMATUYECKMMM  XapaKTepUCTUKamMU,

AeNcTBylOWMMIN  Ha  TeppuTopum  EBpasum  Ha
npotaxeHmn Bcero roga: Cesepo-ATnaHTMUYecKoMn
ocumnnaumein  (NAO, North Atlantic Oscillation),

BocTouyHo-ATnaHTU4eckoi-3anaaHo-Poccuiickoin (EAWR
- East Atlantic/Western Russia), 3anagHo-
TuxooKeaHckol (WP — West Pacific).

3a nepuopg Hawen paboTbl Hambonee TecHan
CBA3b MECTHbIX NOroAHbIX NOKasaTesnel obHapy)eHa C
nHaekcom EAWR 3a ce3oH ¢deBpanb-mapT-anpens. Mpu
BbICOKMX 3HAYeHMA MHAEKCa Habngaetcs nosbieHWe
cpegHelt TemnepaTypbl BO BTOpPOW Aekage anpens
(r=0,74; n=8; P=0,04) un cpegHero aTmocdepHOro
nasneHus 3a gekaay (r=0,76; n=8; P=0,03), a TaKkxe
CHMXeHMe cpeaHel cuabl NopbiBoB BeTpa (r=-0,71; n=8;
P<0,05) u 6onee paHHWIN Nepexon AaTbl YCTOMYMBOIO
nepexofa cpefHecyToyHoW TemnepaTypbl 4Yepe3 0°C
(r=-0,90; n=8; P=0,002). CnepoBaTenbHO, rnobanbHble
KAMMATUMYeCKMe  Mpoueccbl € MOJIOXKUTENbHbIMU
3HAYEeHUAMM MHAEKca 0bycnaBAMBAlOT NPUXOL PaHHew
TENNIOW BECHbl, C MeHbllel BEepOATHOCTbIO OcagKos. Y
CM301 4YalikM Ha 03. YaHbl Habnwganu paHHee Hadano
OTKNAAKM AWUL, B rofbl C Honee BbICOKMM MHAEKCOM
EAWR (r=-0,90; n=8; P=0,002). To ecTb ogHa 3Ta
nepemeHHas 06bAcHAeT 81% M3MEHeHUI CPOKOB Havana
rHesgoBaHUA CU30M YaWKM Ha ocTpoBax 03. YaHbl
(R,=0,81; F(;,6=25,5; n=8; P=0,002).

ecodag.elpub.ru/ugro/issue/current

13



KOr Poccuu: akonorus, passutne 2021 T.16 N3

M.HO. MaprowkmHa, |A.K. KOpnos|

1996

%o HA4ATHIX THE3L
% of Initisted nests

=
£
Cc
25
e
da
S
= 254 25 95 16.5 235 305 66
g8 30
g
ZE 25
3
0 m
g 2
25 45
T o3
£2 10
E 5
BN
gz >
o 10
" 254
g2 30
g8
Zs
=
gh
3E
& E
I
2,
E
£
> C
=3
S|
da
¥
n

% Ha4aATLIX MHeayq
% of initiated nests

Ceagr (Mm)
Pracipitation (mm

% 1997 : 25
4 /
25 | = -
25 \ r20g
20 15 u;;_’.
15 4 ;‘e
10 8§35
10 | @5
5 | E“’
0 0 2s
5 5 ‘m
10 -10
254 25 95 165 235 305 66
2002
30 25

Temnepartypa soigyxa (°C)
Air lemperalure (°C)

o)

ir termperature (°C)

o
TemMnepaTypa Bo3gyx:

— .2 — -3 —4

PucyHok 3. [JuHamMMKa MHTEHCMBHOCTU OTKNAZAKM AWL, CU30M YallKOM U MOroAHbIE YCNOBUSA:
1 — ponA HayaTbix rHe3A, 2 — KOANYECTBO BbINABLUMX OCAAKOB, 3 — cpegHecyToYHaa TemnepaTypa,

4 — MMHUMaIbHaA TemnepaTypa

Figure 3. Changes in the intensity of egg laying by the common gull and weather conditions:
1 — proportion of nests initiated (%) per day, 2 — amount of precipitation, 3 — average daily air temperature,

4 — daily minimum air temperature

3AK/TOMEHUE

Bpemsa Hayana rHe3fOBaHMA Y CU30M Yaliku onpegensercs
MOTrOAHbIMM  YC/IOBUAMM, CNOXMMBLUMMWUCA HA  MecTax
rHesfoBaHMA BO BTOPYK MOJIOBMHY anpens. Bpems

NOABNEHUA MEePBbIX KAAAOK B KONOHUM 3aBUCUT OT CWbI
BeTpa (NopbiBbl, KM/4), KONMYECTBA AOXKAAMBLIX AHEN U
CBA3AHHOIO C HUM aTMOCGEPHOro AaBNeHUs BO BTOPYIO
Aekagy anpens. Kpome nepeuncieHHbix  $akTopos
HeManoBasKeH TemnepaTypHbli GpOH BecHbl, TO ecTb AaTa
YCTOMYMBOrO nepexoda CpegHecyTOYHOW TemnepaTypbl
Bo3ayxa yepe3 0°C. MHTEHCMBHOCTb Hayasna rHe3f0BaHMA
TaKXKe Hanpsmylo CBA3aHa C MOTOAHbIMM  YC/IOBUAMM.
BblisiB/ieHa 3aBUCMMOCTb MeXAy TemrepaTypoi Bosgyxa u
AONei HayaTblX rHe3sd B rogbl C HeCTabubHbIM XO4OM
TemnepaTypbl. B rogpl, Korga oTMeyeHbl 3HauyuTesbHble
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KonebaHnAa TemnepaTypbl BO3AyXa, OTKAafAKa  Auy,

npoucxoauT B TeyeHue 1-3 aHel noTtenneHus. B rogbl,
Korga TemrepaTypa pacTeT paBHOMEPHO, Ha NepBoe MecTo

BbIXOAAT  Apyrve  GaKTopbl, Hanpumep, KOAUYECTBO
BbINaBLWMX OCAAKOB  WMAM  CKOpocTb  BeTpa. Ecau
rnoxosoAaHue HabnAAETCA BO BPEMA OTKNAAKM UL, U
COMPOBOXKAAETCA  AOMAAMM, TO BO3MOXHO MOJHOE

npekpalleHne OTKNAAKW AUL, A0 YAy4YlIeHWA TMoroAbl.
MorogHble ycnosua Ha tore 3anagHoit Cubupwu 3asuncenm ot
3HayeHMA  MHAeKca  BocToyHaa-ATnaHTuKa-3anagHas-
Poccua. MNMonoxutenbHble 3HaYeHUA MHAEKCA B nepuog ¢
¢deBpanAa no anpenb cnocobcTBOBanM Npuxody pPaHHeMN
Tenjou BeCHbl C HW3KOM BEPOATHOCTbIO OCAAKOB, YTO B
CBOIO oyepedb NPUBOAMIO K PaHHEMY Hayany OTKAAAKM
ANL, CU301 YaKM.
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Pesiome

Lienb. Pa3BuTne noBeAeHYECKMX TUMOB B OHTOrEHE3e WU BAUAHME HA HUX
CpenoBbIX, 0COBEHHO COLUMANbHbIX (AKTOPOB, MOYTU HE W3y4yeHO ANA
NPUPOAHbIX MONYAALUM }KUBOTHbIX. Mbl UCCIeA0BaNN BAUAHUE MIOTHOCTU
HEePOACTBEHHOrO COLMANIbHOFO OKPYXEHUA Ha OHTOreHe3 MoBeAeHUA
CBOHOAHOKMUBYLLMX NTEHL,OB 03EpHON Yanku (Chroicocephalus ridibundus).
Matepynan u metogbl. [na TOro 4TOObl UCKAOUYUTL  BAUAHUE
B3aMMOOTHOLLEHWUA C POAHBIMM POAUTENAMM Ha Pa3BUTME MOBeAEHUA
NTeHUOB, 21 KnagKky O3EpPHOM YallKM MepeHecnn M3 POAHbIX THE3A B

NPUEMHbIe, TaK, 4YTOObl pPa3pyWWTb OTPULATE/IbHYIO CBA3b MEXAY
arpeccvBHOCTBIO  POAHBIX  PoOAWUTENe U MJIOTHOCTBIO — COCEACKOro
OKPYKEHUA. MoBepeHYeckne T™MnbI NTeHL,0B onpeaenanu

nocnefoBaTeNlbHbIM TeCTUPOBaHMEM Ha apeHe «OTKpbITOro noasa» B
Bo3pacTe 2-3, 8-9 1 14-15 gHel.

Pe3synbtatbl. Poautenbckve napbl, 3¢PEKTMBHO NpenATCTBOBaBLIME
6/M3KOMYy MOACEeNeHuo cocedelt Ha CcTaguu  MOCTPOMKM  THE3A,
BblpawmBasinM 6osee aKTMBHOE MNOTOMCTBO. [loBegeHvWe MTEHLOB,

BbIPALLEHHbIX MPUEMHLIMW pPoAUTENSMKU, HaobopoT, bblio Tem bonee
NacCcUBHbIM, YEM MEHbLUE HEPOACTBEHHbIX MTEHLOB }WA0 Noban3ocTuH, u
He 6bl/10 CBA33HO C arpecCcUBHOCTbLIO POAHbIX POAUTENEN.

3akntoyeHue. Hawa paboTta [AEMOHCTPUPYET pPONAb HEPOACTBEHHOIO
COLMANbHOrO OKPY)KEHWA B OHTOreHese MNOBEAEHYECKUMX TWUMOB Y
KO/IOHWaNbHbIX NTUL. Mbl nonaraem, YTo pasHOHaMpaB/eHHble BAUAHUA
poauTened UM cocefel  ONTUMM3MPYIOT  TPAEKTOPUWM  PasBUTMA
NoBeAEeHYECKUX TUMOB Ha MHAMBWMAYA/NbHOM YPOBHE, MOBbLIWAA LUAHCHI
NTEHUOB Ha BbIXXMBAHWME B pPa3HOOOPa3HOM U W3MEHYMBOM cpege
rHe3g0BOM KOJIOHMMU.

Kntouesble cnosa
[epcoHanMm }KMBOTHbIX, YalKOBbIE NTULLbI, KOJIOHWUA/ILHOCTb, NJIOTHOCTb
rHe3goBaHuUsA, 3ameHa poautenen, Tect « OTKpbIToe none».

© 2021 AsTopbl. K02 Poccuu: 3Kosa02us, pazsumue. ITO CTaTbA OTKPLITOrO AOCTyMa B COOTBETCTBUM C ycnosuamm Creative Commons
Attribution License, KoTopaa paspeluaeT UCNoNb30BaHME, PACNPOCTPAHEHUE U BOCMpPOU3BeAeHUE Ha Nobom HocuTene npu ycioBuu
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Abstract

Aim. The early development of behavioral types and the influence of
environmental, mostly social, factors have almost not been studied for
natural animal populations. We investigated the effect of the density of
non-relative social environment on the development of the behavior of
free-living chicks of the Black-headed Gull (Chroicocephalus ridibundus).
Material and Methods. In order to exclude the influence of relationships
with native parents on the development of chicks' behavior, 21 clutches
were cross-fostered so as to destroy any negative relationship between
the aggressiveness of their parents and the density of their neighbors. The
behavioral types of chicks were determined by a 3-time testing in an
“open field” arena at the ages of 2-3, 8-9 and 14-15 days.

Results. Those parents, which effectively coped with close neighboring at
the nest settling period, raised more active offspring. The behavior of
chicks raised by foster parents, on the contrary, was more passive the
fewer unrelated chicks there were nearby and was not associated with the
aggressiveness of their parents.

Conclusion. Our work demonstrates the role of an unrelated social
environment in the ontogeny of behavioral types in colonial birds. We
suppose that the different ways in which influences of parents and
neighbors optimize the trajectories of development of behavioral types at
an individual level, increase the chances of chicks surviving in the diverse
and variable environment of a breeding colony.

Key Words
Animal’s personality, gulls, coloniality, nest density, cross-fostering, "open
field" test.

© 2021 The authors. South of Russia: ecology, development. This is an open access article under the terms of the Creative Commons
Attribution License, which permits use, distribution and reproduction in any medium, provided the original work is properly cited.
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BBEAEHUE

MeXKMHAMBMAYANbHAA WM3MEHUYMBOCTb  KMBOTHBIX  Y¥Ke
HECKO/NIbKO [EecATUNEeTUIN Bbi3blBaeT MHTEPEC 300/10f0B U
3KOJ/I0r0B, KaK OA4HO M3 NPOABAEHUIA Pa3HOKAYeCTBEHHOCTH
NOMNYAALUMOHHBIX  CTPYKTYpP,  /iekalwel B OCHOBe
nonynauuMoHHoro romeocrtasa [1]. Y pasHbiXx BMAOB
UBOTHbIX BbIIN ONUCaHbl «nepcoHannn» («personality»)
WAN  «NOBefdeHYeckMe Tunbl» [2] —  ycToWumBble,
NpoABAAIOLWMECA B Pa3HOE BPEMA U B PasHbIX KOHTEKCTaXx,
UHAMBMAYaNbHbIE pa3ninyma nosegeHua [3-9]. C noHaTUEM

«MNOBEAEHYECKUM  TUM»  TECHO  CBA3AHO  MOHATUE
«MNOBEAEHYECKUM  CMHOPOMY», KOTOpbIM  06O3HavaloT
Hannumne Koppenauni mexay pasnnyHbIMK
NnoBeAeHYeCKMMMN  XapaKTepucTMKamu ocobeit  oaHOM

nonynauum [10]. B ocHoBe MNOBeAEHYECKUX MPOSIBNEHUN
WMHAWMBUAYANbHOCTU nexar dusmonornyeckume n
buoxmmuyeckne pasnunuma ocobeit [11-14], B yYacTHOCTH,
0COB6EHHOCTUN NPOTEKAHUA CTPECCOBOM peakuun [3].

Ha MWCKYCCTBEHHbIX AMHUAX U CBOBOAHOMKMBYLLMX
nonynauuax  6O/MbLIMX  CMHWL,  YCTAaHOBNAEHO,  YTO
NoBeAEeHYECKUI TUM MOMKET reHeTUYeCKM HacnesoBaTbCA
oT poautenein [12; 15]. Ha oHTOreHeTuuyeckoe pasBuTUe
noBeAeHYeCcKNX TUMOB CYLLECTBEHHOE BAMAHUE OKa3bliBaeT
BAWAHME cpeabl, B TOM uuCNe WU coumanbHoW. BKnag,
BHYTPUCEMENHbIX OTHOLWEHW B pas3BUTME NepcoHanuit
OEeTaNbHO U3YYasiCs Ha Npumepe A4O0MOBOM Mbiwn [16; 17] n
cepoit Kpbicbl [18-22]. UccneaoBaHMA BAMAHWA NoBeAeHUA
C poauTeneit u cmbcos Ha pasBuTME NOBEAEHYECKOro TUNa
NTEHLOB NPOBOAUANCL Ha NTeHLAX 60bWwoi cuHULbI [23;
24].

Ponb HepOACTBEHHbIX COLMAJbHBIX KOHTAKTOB B

dbopmMMpoBaHMM  MOBEAEHYECKOro  TUMa  M3yyeHa B
3HaYNTENIbHO MeHblUeit cTeneHW. TaK, HaM M3BEeCTHO
nccnefoBaHue, rae MOKasaHO BAMAHWE  COLMANbHOM

M30NALMN HA BENUYMHY WHAMBUAYANbHbIX PA3ANYMA B
Heodobum y B3pocabix pblb Lepomis gibbossus [25].
JKCNepuMMeHTbl, NPOBEeAEHHbIE HA NTEHLAX 03EPHOM YalKu
B YC/I0BUAX aBUapWA, NOKas3aam, 4to perynapHoe oblieHue
C cocegfiMM U yyacTve B TEPPUTOPMANbHBIX KOHPAMKTAX
HeobXxoAMMO ANA CBOEBPEMEHHOro M MOSIHOTO Pa3BUTUSA
BuaocneuedUUeckUX  arpeccuMBHbIX  AEMOHCTpauui vy
KONOHUANbHbIX BWUAOB NTUL, [26]. ITM wnccneaoBaHuA
AEMOHCTPUPYIOT NPUHLMNNANBbHYIO BO3MOMXKHOCTb BAUAHUA
HEPOACTBEHHbIX KOHTAKTOB HA OHTOTEHETUYECKUI Xof,
pasBuTUA NoBegeHYeckoro Tuna. OAHaKo 3Ta BO3MOMXKHOCTb
He Oblna elWweé NoATBEPKAEHA U XapaKTep BAUAHUA He bbla
BbIACHEH.

CBobogHOXKMBYLLNE nTeHLbl KONIOHWANbHbIX
YalKoBbIX NTUL, — yAayHaa Mofesb A1 UCCNeAO0BaHWUM
paHHero oHTOreHesa WHAMBWAYANbHbIX XapaKTEPUCTUK WU
UX W3MEHEHWW MoA BAUAHMEM COUMANbHbIX (aKTOPOB.
MonyBbIBOAKOBLIA ~ TUN  Pa3BUTUA  YAMKOBbIX  NTUL,
onpenenser  BbICOKYIO  CTeNeHb  CaMOCTOATENbHOCTU
NTEHLOB M pa3HOObpasMe UX NoBeAeHUYECKUX peakuni, ot
YaCTMYHO  CaMOCTOATENIbHOrO  MUTaHUA [27] po
B3aMMOZENCTBUIN C coceasmMm M XuUlWHUMKamu [28; 29].
CoumanbHble yCNOBMA, B  KOTOPbIX PACTyT MTeHLbI
KOJIOHUANbHbIX BWAOB, CNOMHbl W Pa3HOODOPasHbl, OHU
BK/IIOYAIOT HE TO/IbKO OTHOLLEHMA NTEHLLOB C POAUTENAMMU U
cnMbCcamm, HO U KOHTaKTbI C COCeaAMM MO KONIOHUM.

Llenb Halwero uccnefoBaHUA — BbIABUTb M ONUCATb
BAMAHME  MNOTHOCTM  HEPOACTBEHHOrO  COLMANbHOMO
OKPY)KEHMA Ha pas3BUTME NOBEAEHYECKOro TMna NTEHLOB
03EpHOM  YalKW, pacTywmx B YC/NOBUAX THE3[0BOM
KOJIOHUMU.

CTpYyKTypa KOJOHMM, a 3HauYuT U CcOCeacKoe
OKpY)EHMe  BbIBOAKOB, B  3HAUYNTE/SIbHOM  CTeneHu
onpegsensetcA  WHAMBUAYANbHLIMW  MOBEAEHYECKUMU
XapaKTepuUCTUKamm rHesgawmxca nap [30]. 3To cosgaer
npobnemy: rmnoTeTMYeckas CBA3b MOBeAEHYEeCKoro Tvna
NTeHLUOB C XapaKTepucTUKammu HepoACTBEHHOrO
COLMANbHOIO OKPYXKeHna morna 6bl 6biTb 06ycnoBeHa Kak
BAWAHMEM cOCegel, Tak W HacnefoBaHMeM noBe-
AeHYecKoro TMna oT  pogutenei. Ytobbl  UmeTb
BO3MOXHOCTb Pa3/iMyaTb 3T aKTopbl, Mbl NPOBEM
3KCMEPUMEHT C NePeKPECTHbIM BOCMUTAaHMEM NTEHL,OB.

CKOppennpoBaHHOCTL MOBEAEHYECKMX 4epT [aéT
BO3MOXHOCTb  OLEHMBaTb MOBELEHYECKUMM TN Mo
OTAEeNbHbIM TecTam W 3ateM 6osee WAM MeHee TOYHO
nporHosupoBaTb Apyrue uepTbl [2]. B KauecTBe uepThbl,
Haunydlwmm obpasom XxapaKTepusyloweil noseseHYecKkui
TMN NTEHLOB, Mbl BblI6pasv MOBELEHYECKYIO PeaKUMIo Ha
CTPECCUPYIOLLYI0  CUTyaLMio, OLEeHMBaemMyld B TecTe
«OTKpbITOE None», a CTPECCOBbIM BO3AENCTBMEM C/YXKMAA
M30MAUMA  NTEHLUOB OT  MPWMBLIYHOMO  COLMANBHOMO
OKpYKeHus.

MATEPUANbBI U METOAbI NCCNEOOBAHUA

Mecmo cbopa mamepuana u 06vekmol uccae008aHUA
UccneposaHua nposoanance B 2011 r. B KONOHUM O3EPHbIX
YaeK,  PacnonoXKeHHOM B Kapacykckom  palioHe
HoBocnbupckoit obnactn, Ha o3. Tutoso (53,751° c.w.;
77,975° B.A). W3  UEHTpanbHOW YacTU  KOJIOHMM,
HacuuTbIBatowen okosio 1000 rHe3goBbIx Nap, 6bin BbibpaH
Hanbonee ypobGHLIM  AONA  UCCNEO0BaHUSA  y4yacToOK,
BK/ItOYatoWwmin 118 rHésa.

[He3pa BmecTe C OKOJIOTHE3[40BbIMW y4acTKamu
oropaxumsanu naasyyYumum 3aropogkamu  wm3s Bl un
neHonnacrta (puc. 1), 4To NO3BO/IMNO OT/NABAMBATL NTEHLLOB
ONA NpoBeAeHUA U3MepeHunin u Tecto. Koamyectso rHésp,
3aK/Il04aeMbIX B O4HY 3aropoAKy, BapbupoBano oT 2 go 39,
4YTO  OOMNOJNIHUTENIbHO  YBE/IMYUBANO M3MEHYMBOCTb
NJ0THOCTU HEPOACTBEHHOTO COLMANIbHOIO  OKPYXKEeHMA
NTEeHL0B.

OueHka pooumesbcKoli aepeccusHocmu Ha cmaduu
3aceneHus KonoHUU

Ha cTagum  HacvKMBaHMA  AWUL,  Mbl  BbIMOJHWUAK
KapTUPOBaHME WCCNEAYEMOrO Y4acCTKa KOMOHMM  Mpu
nomowmn Teomonmuta TA-10 u nasepHOro panbHomepa.
[HE34a HAHeCNM Ha CXeMy C TOYHOCTbIO 0 5 cMm. TaKKe Ha
CTaAMM HACMMKMBAHUA O1A KaXAoro obHapyeHHOoro anua
MeTo40M BoAsHbIX npob [31] onpeaenunn craguio
HacuKMBaHWA. Mcxoga M3 CTafuMW HAcMXKMBAHUA AWL, AR
KaXK[oro rHesja paccuvTanu  AaTy BblKAeBa MNepBoro
NTEHLA C TOYHOCTbIO 1-3 CYTOK, @ TaKKe NPUMEpPHYIO AaTy
NOCTPOMKM rHe3aa.

Mo  nonyyeHHbIM  AaHHbIM  ONA  Kaxkaou
poanuTenbcKkom napbl paccunTanm nokasaresb
TEPPUTOPMANBHOM arpecCMBHOCTU Ha CTaAWW 3acesieHun
KoNoHMKM, R;, Kak cpefAHee paccTosHWe [0 Tpex
6AVKANLWIMX THE3Z, MOCTPOEHHbIX B TO e Bpems wuau
nosgHee. Ans yaobcTBa NAaHMPOBAHMA 3KCNEPUMEHTA C
NepeKkpecTHbIM  BOCMWUTAHWMEM  AOMOAHWUTENbHO  Obln
paccumTaH napameTp R’3, Kak cpegHee paccTosHue A0 Tpex
6AnKaNLLIMX THE3 L 6e3 y4ETa BpeMeHM UX MOCTPOMKN.

OueHKa HepoACmMEeHHo20 COUUANbHO20 OKPYHEHUSA
8bI800K08

Kaaoro poauslieroca nTeHua MeTUAN antoMUHUEBbLIM
KO/MbLUOM C MHAMBMAYaNbHbIM HOMepom. PuKcMpoBanach
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4aTa  POMAEHMA W 04epéaHOCTb BblKJeBa B CBOEM
BbIBOAKE. [na normbwux onpegensnacb gata cmeptu. C
MCMNONb30BaHMEM  [aHHbIX  KapTMpOBaHWMA M y4yéTa
BbIXKMBAaEMOCTM  MTEHLOB, AN  KaXAOro  BbIBOAKA

PucyHok 1. OropoxkeHHas rpynna rHésg oaépHo qaf/‘lw
Figure 1. Fenced group of Black-headed gull nests

SKcnepumeHm «nepekpécmHoe 8ocriumaHue»

N3 KoMOHUM 6bl10 BbIbpaHO 49 rHE3A, B KaxAom W3
KOTOpbiX 6blI0 He mMmeHee 2 Auu. Pacnpeaenexue
napametpa R’; cpeau BblOpaHHbIX MHE3L OTAMYaNOCh OT
HopmanbHoro (Kputepuit Konmoroposa-CmupHosa, p>0,1),
6bI710 CMeLLeHo BNEBO M Mmeno meguaHy 1,05 m. THé3pa
YC/IOBHO pasfennwin Mo MefuaHe Ha «MJIOTHble» W
«pasperkeHHble». 21 Knaaky nepeHecau B rHésga Apyron
rpynnbl, OTAMYaBLUMECA OT POAHbIX MO MapameTpy R’s He
meHee 4yem Ha 0,30 m. UHTepBan mexay pacyETHbIMU
[aTaMu BblK/1€Ba NTEHL,0B B MPUEMHbIX U POAHbIX THE3AAX,
He npesblwan 5 pgHel. OcTaBwuecs 28  KNagok
MCMNO/b30Ba/IN B KAYECTBE KOHTPOJIbHbIX, YTOObI UCKNHOUYUTD
BAMAHWE 3aMeHbl poauTesneit Ha POCT, BbIXKMBAEMOCTb U
nosegeHne NTEeHL0B.

OueHKa Kayecmea NUMAaHuUsA NMeHY08

Mpon3BOAMANCD U3MEHEHUA ANMHbI Yepena BCex NTEeHL,0B
BMECTE C K/IoBOM B 1-1, 8- n 15-i1 gHM KM3HU. B Te e
OHVW NPOBOAMAOCL B3BELIMBAHWE NTEHLOB. 1A OLEHKM
KayecTBa NMUTaHMA NTEHLOB PACCYMTbIBANACA MHAEKC MacChbl
KaK OCTaTOK JIMHEMHOW perpeccumn maccbl no gavHe yepena
[32].

Tecm «Omkpsimoe rosne»
B KayecTBe MapKepa MOBEAEHYECKOro TuUMa  Mbl
MUCMONb30BaIM  AKTUBHOCTb  MOBEAEHMA  NTEHUOB B

paccynTbiBanca NOoKa3aTe/ib NNO0THOCTH coceackoro

OKPYXeHUA, S, KaK KOIMYeCTBO NTEHL0B, NMPOMKMBAIOLWMX B
paguyce 1 m OT MecTa »KUTeNbCTBa BbIBOAKA Ha 8-i AeHb
KWM3HW CTapLUEero NTeHua.

CTpeccupyloLLein cutyaummn, Kotopas oueHMBaNacb B Tecte
«OTKpbIToe none». CTpecc y NTEHLOB Bbi3biBasa MoOAHasA
M301ALUMSA OT NPUBbLIYHOM cpeapbl 0BUTaHUA U COLMANBHOTO
OKPYXEHUA,  BK/KOYAOWEro poauTenei U cubcos.
CoumanbHas M30/1AUMA paHee MPUMEHANAcb B KayecTse
CTpeccosoro BO3AeNCTBUA ana nccnefoBaHuA
dU3MONOTNYECKMX MNApPaAMETPOB CTPECCOBOM peaKkumm vy
nTeHuo8 60/bLwoi cuHnubl [33].

Tect «OTKpbITOe nosne» nNPOBOAWICA CO BCeMMU
NTEHLAMM 3KCNEPUMEHTANbHOM rpynnbl M 6 CcAy4YaiHo
BblIOPaHHbIMW  BbIBOAKAaMM M3 KOHTPOJIbHOM  rpynnbl.
Kaxgpii M3 NTEeHLOB TeCcTMpOBancA TPUMKAbI: B BO3pacTe
2-3, 89 u 14-15 pHel. DKCNEPUMEHT nNpPoBOAUAN B
mHTepsane ¢ 12:00 go 21:00 uyacos. K aTtomy BpemeHu
NPaKTUYECKM BCE NTEHLbl Ha KOMIOHWUW MOAYYUAU NULLY OT
poauTenei No HECKO/IbKY pas.

YcTaHOBKa pasmelanacb No6AN30CTM OT KOJOHUM
M nNpeacTaBnana coboi Nonbii NAACTUKOBLIA LMANHAP C
TONCTbIMU (He MeHee 5 CM) CTeHKaMM, NOJIOM U NMOTONIKOM,
3ano0/IHEHHbIMU MOHTAXKHOW NEHOM, YTO AOMKHO 6bINo
obecneunTb 3ByKOoMsonaumio (puc. 2A). ApeHa, nomeluas-
LIAACA B OCHOBaHWe LWAMHAPA, NPeacTaBasna coboi Kpyr
anameTpom 75 cm, pacyepyeHHbl Ha 24 ¢parmeHTa
(puc. 2B). Moa noTonkom pacnosiaranacb BUAEOKaMepa,
ynpasnsemasn ¢ KomnbtotTepa Yepes USB-nogkntouerHune, n 4
CBETOAMOAHbIE  NIAMMNOYKU.  JIaMMOYKM  BKIKOYANUCH
cHapyxu. [lTeHUOB [OCTaBAANM K MeCcTy npoBeaeHun
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3KCMEPUMEHTa NapTUAMM no 3 ocobu, B NPUOTKPLITOM (A5
[OCTyna CBEXero BO3A4yxa) NAacTMKOBOM KOHTelHepe.
MTeHUpbl OXMAANM TECTUPOBAHUA B TOM Ke KOHTelHepe.
[na Kaxporo nTeHua Bpema OT MOMMKM A0 Hayana TecTa
He npesbiwano 20 muHyT. lTeHua nomewann B LEHTp

apeHbl MU OCTaBNANM B TEMHOTE Ha 2 MUHYTbl, a 3aTem
BK/OYANM CBET M B TeyeHMe 5 MUHYT MNPOBOAUAM
BUAEOCHEMKY. B TeyeHune 20 MUHYT nocne TeCTMPOBAHUA
NTEHLOB BbINyCcKann obpaTHO Ha rHé3aa.

PucyHok 2. YctaHoBKa «OTKkpbIToe nosnex». A. Bua cHapyxu. b. Bug nsHytpum

Figure 2. The “open field” testing arena. A. External view. b. Internal view

PeaKumio NTEHLOB Ha CTPECCUMPYIOLLYIO CUTYaLMIO CYUTANM
Tem 60/iee aKTUBHOW, Yem MeHbliee Bpema MTeHLbl
NpoBOAWAN B HEMOABUMKHOCTM C MOMEHTA BKJIOYEHMA
cgeTa. Mo nNpuvynHe Manon MNOABWMMKHOCTM NTEHLOB, Npwu
06paboTKe BMAEO3aNmMCei nepeceyeHna NTEHLAMM rpaHuL,
dparmeHTOB He yumtbiBanucb [34]. OTmeuyanu Bpems oOT
BKJ/IIOYEHUA CBETA [0 NEePBOro wara, CAeNaHHOTO NTEHLLOM,
Bblpa)KeHHOe B CeKyHpax, T. [na nTeHuos, He

Ta6bauya 1. O6bEmM cobpaHHOro maTepuana
Table 1. Amount of collected material

NPUCTYNUBLINX K NepemeLleHUAM A0 OKOH4YaHuA TecTa, T
cyntanu pasHbim 300. [Ona ypobcTBa CTAaTUCTMYECKOM
06paboTKM AaHHBIX U UHTEPNPeTaLMK pe3ynbTaTos, T 66110
npeobpasosaHo B nokasartenb AKTUBHOCTH,
A=1'(|g(T)'|g(Tmin)/(lg(Tmax)'Ig(Tmin))- Pac”pe.ﬂ.ene”“e A
6b110 6/1M3KO K HOPMasbHOMY, @ 3HAYeHUs BapbMpoOBanu
oT 0 go 1. YMcno NpPOTEeCTUPOBAHHbLIX NTEHUOB Pa3HbIX
BO3pacToB NpueeseHo B Tabauue 1.

Fpynna / Group

MpoBeaéHHble MaHUNYAALUN

Manipulations undertaken NepekpécTtHoe BocnutaHue + O on KoHTponb
Cross-foster + OF OF Control

U3mepeHbl B nepuog 1-15 gHei
Measured in 1-15 days period 35 13 30
MpoBeaeHbl 3 Tecta ON 28 12 )
3 OF tests undertaken
NonyyeH A, 31 R3 24 3 )
Activity in 2-3 days and R; calculated
MonyuyeH Aggu R3 27 12 )
Activity in 8-9 days and R; calculated
NonyyeH Aj415 U R3 78 12 )

Activity in 14-15 days and R3 calculated

MpumeyaHue: B mabauye npusodamca Koauvyecmsd nmeHYyos us Kaxool epynmel, ¢ KomopsiMu bblau nposedeHsl MaHUMyAARUU,

YKQ3aHHble 8 1e60M Cm0ﬂ6l4€

Note: The table shows the number of chicks from each group, with which the manipulations were carried out, indicated in the left column

JKCMepUMEHT C NoaAMeHOM Auy, bbln npoBedéH Aans
21 KnafKu, U3 KOTOPOM YCNELWHO BbYNUAOCb 59 NTEHL,0B.
JKcrnepuMeHT «OTKpbITOe Nosie» 3anjaHUpPoBaNM TaKKe
ona 16 nTeHuoB, BbIIYNUBLWIMXCA W3 6 BbIBOAKOB, ANA
KOTOpbIX NoAMEHbI AuL, He npoBoaunock. [lo 15-gHeBHOro
BO3pacTa f[oxuam 35 nNTeHUoB W3  BbIBOAKOB C
NoAMEHEHHbIMM AluaMn u 13 — u3 BbIBOAKOB 6e3
nogmeHbl AUL, OAHAKO 8 U3 HWUX HE MPOLIM NEPBOro UK

BTOPOro TecTa, NOTOMY YTO He Obl/IM NoMaHbl. MTeHLbl, He
[OXuBLWME A0 15-ro AHA MAKM He ydyacTBOBaBLUME BO BCEX
TPEX 3anNaHMPOBaHHbIX TecTax, 6blIM yaaneHbl U3 BCex
BMAO0B aHaNM3a, KPOME CPaBHEHUA BbIXKMBAeMOCTU. Kpome
TOro, ANA TPEX NTEHLO0B U3 2 rHe3s, 3KCnepuMeHTaNbHOM
rPynnbl Mbl HE COY/IM BO3MOKHbBIM OMpeseuTb napameTtp
R3, NOTOMY 4TO MX poAHble THE3AA Obln OKpPYXKeHbl bonee
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paHHMMM nNocTpoWiKamu, a 6aukailumMe cxoaHble Mo
CPOKaMm pacnonaranuchb CAULLKOM AANEKO.

NONYYEHHbDIE PE3Y/ZIbTATbl U UX OBCYXKOEHUE
Pa3auyus KOHMPOAbHbIX U IKCIepUMeHMANbHbIX
MmeHYy08 No pocmy, 8bXUBAEMOCMU U N08Ee0eHUI0

B rHé3max U3 KOHTPONbHOM rpynnbl, ANA KOTOPbIX 6bla
nposeféH TecT «OTKPbITOE Nose», BblKNEB NPOU3OLWEN
paHblle, YeM B 3KCNepMMeHTaNbHbIX THE3gax (aaTa
BblkNeBa nepsoro nreHua: 19.05 [19.05; 20.05] u 22.05
[22.05; 24.05], p=0,001). MapameTp arpeccuBHOCTU
pPOAHbIX poauTeneil KOHTPOJIbHbIX BbIBOAKOB TaKXKe
OOCTOBEPHO OT/AMYANCA OT 3SKCNEepUMEHTaNbHbIX B
MeHblyto ctopoHy (Rs: 1,04 [0,87; 1,14] n 1,56 [0,94;
2,24], p=0,036).

AKTUBHOCTb nTeHLoB KOHTPO/NbHOM "
3KCnepumeHTanbHOW rpynn B Tecte «OTKpbITOE none»
pasnunyanacb Ha ypoOBHe TeHAeHUWM B 2-3-AHEBHOM
BO3pacTe, M He pas/inyanacb BNOCAEACTBUN (KOHTPOb U
3KkcnepumeHT, A,5: 0 [0; 0,08] n 0,2 [0,03; 0,3], p=0,084;
Ag.o: 0,2910,25 n 0,41+0,28, p=0,220; Ay4.15: 0,4510,18 n
0,39+0,3, p=0,522).

CpaBHeHME caMbIX «MNO34HMX» MTEHU0B W3
«MOBEAEHYECKOM» KOHTPO/IbHOW Fpynnbl C CamMbIiMU
«PaHHMMU» U3 IKCNEPUMEHTANIbHOM TaKKe He NoKasano
3HAYMMBbIX Pas3MyKni MO NOBEAEHUIO NTEHLOB B TecTe
«OTKpbITOE Mosie» (KOHTPO/Mb W 3KCNEPUMEHT, A,;:
1,6240,23 (n=2) u 1,43%0,58 (n=2), p=0,683; Ag.o:
1,89+0,54 (n=6) u 1,58+0,59 (n=6), p=0,327; Ajsis:
1,44+0,51 (n=6) 1 1,79%0,53 (n=6), p=0,332).

Cpeau NTEHUOB M3 3KCNepumeHTanbHoOW, Bonee
nosgHert no pgaTe BblKNeBa, rpynnbl He 6bino
06HapyXeHO A0CTOBEPHbIX CBA3EM MeXAy aKTUBHOCTbIO
B Tecte v gatoi Bbiknesa (A,.3: R=-0,029, p=0,898; Ag.q:
Rs=0,084, p=0,678; Aisi5: R.=0,174, p=0,377). B
KOHTPO/IbHOW rpynne nTeHLWbl, POAMBLUMECA MO3XKeE,
Benn cebs aktMBHee B nepBom Tecte (A,3: R=0,875,
p=0,004; Ags: Re=-0,101, p=0,755; Asi1s: Rs=0,074,
p=0,819), B CTapwmMx BO3pacTax CBA3b aAKTUBHOCTM C
OaTol BblKkNeBa oTcyTcTBOBana (Agq: Rs=-0,101, p=0,755;
Ai4.15: R=0,074, p=0,819).

BbIBOAKM M3 KOHTPONBHOW FPynmbl, A8 KOTOPbIX
akcnepumeHT «OTKpbITOE nNOJie» He NpOBOAWUACA, He
OT/IMYANNCL OT 3KCMEPUMEHTaNbHbIX HW NO pAarte
BblKNE€Ba, HW MO arpecCMBHOCTM POAHbLIX poguTenei
(paTa BbikneBa nepsoro nreHua: 23.05 [22.05; 25.05] n
22.05 [22.05; 24.05], p=0,628; R3: 1,43 [1,05; 2,44] u
1,56 [0,94; 2,24], p=0,653).

B nepuogp 1-15 aHel BbIXKMBAEMOCTb NTEHLLOB U3
3KCMepuMeHTabHOM rpynnbi [,0CTOBEPHO He
OT/AMYasacb HU OT BbIXKMBAEMOCTM MNTEHUOB U3
KOHTPO/IbHOM Tpynnbl, AN KOTOpOW Obln npoBenéH
aKcnepumeHT « OTKpbITOe nose» (A4BYCTOPOHHUIA TOYHbIN
Kputepnin duwepa, p=0,208), HXU OT BbIKMBAEMOCTH
NTEHLO0B M3 KOHTPOAbHOW rpynnbl, AA8 KOTOPOW TecT
«OTKpbITOE NoNe» He NpPoBOAWUACA (KpuUTepuit xz,
p=0,617).

MHAEKCbl Macc 3KCNepPUMEHTaIbHbIX NTEHLOB He
OT/NYANNCb OT WHOEKCOB MacC NTeHuoB u3 obeux
KOHTPO/bHbIX FPynn, A0XUBLWMKX 80 15 aHel (Taba. 2).

Tabauua 2. CpeaHne MHAEKCbI MAcC NTEHLOB U3 KOHTPOJIbHbIX M SKCMepMMEHTaIbHOMW rpynn
Table 2. Average chick’s mass indexes for control and experimental groups

KoHTponb 6e3 ON KoHTponb c ON

on (no3aHwmii) (paHHuMi4)
BospacT, gHu KoHTponb KPOCC-BOCTED OnN KoHTpONb Late control Early control
Age, days Control OF cross-foster OF control without OF with OF
F(1,59) p F(1, 42) p

1 0+2,8 -0,1+4,2 0,8%2,2 0,738 0,395 0,002 0,966

-0,3t4 0,1+4,6 1,5+3,7 1,161 0,287 0,131 0,719
8 -0,818,8 -0,118,3 3,316,5 0,947 0,336 0,372 0,544
15 -1,8+14,2 -0,8+14,5 0,5+13,1 0,068 0,795 0,722 0,399

MpumeyaHue: B mabauye npedcmasseHsl cpedHUe 3HaYeHUs UHOeKco8 macc + SD 05 Kaxcooli u3 epynn 014 8cex 803pAcmos,
a MaKxe cpasHeHuUe UHOEKCO8 MACC 3KCNepuMeHmManbHol U KOHMPOsbHLIX 2Py
Note: The table shows the values of the mass indices (meanz SD) for each of the groups of all ages, and comparing

the mass indices between the experimental and control groups

Bo3pacmHaa OUHaGMUKa peakyuu Ha Cmpeccupyrouyro
cumyayuro

PacnpezeneHne akTMBHOCTEN NTEHLOB B Bo3pacTe 2-3 AHA
6bl10 CMeLLeHO BNEBO M OTIMYANOCb OT HOPMAJIbHOIO
(kputepuii Konmoroposa-CmupHoBa, p < 0,05), B Bo3pacTe
8-9 n 14-15 pHel pacnpeaeneHne akTUBHOCTEN NTEHL0B OT
HOPManbHOrO He oTan4anocb (Kputepuit Konmoroposa-
CmupHoBa, p > 0,20).

AKTMBHOCTb  NTEHLOB  COXPaHA/NA  PaHroOBYIO
YCTOMYMBOCTb Ha BO3PACTHbIX MPOMEXyTKax 2-9 un 7-15
OHel, Kak B uenom (2-9: n=29, R:=0,395, p=0,034; 7-15:
n=39, R=0,422, p=0,007), TaK " cpeau
3KCMepUMeHTaNbHbIX NTeHuos (2-9: n=21, R,=0,500,
p=0,021; 7-15: n=27, R=0,454, p=0,017), HO He 6blna
YCTOMYMBOM Ha NpomeskyTKe 2-15 aHeli (Bce nTeHubl: n=30,
R=0,170, p=0,370; akcnepumeHT: n=22, R=0,242,
p=0,277).

ABCONIOTHbIE  3HAYEHUSA  OLEHOK  aKTUBHOCTU
pasnuyanuMcb B 3aBUCMMOCTM OT BO3pacTa MTEHLOB W
nopsaAKoBOro Homepa Tecta B uenom (n=29, )(22:17,402,
p=0,000), n B KOHTPOAbHOM (n=8, x*,=9,800, p=0,007) u
3KCnepumeHTanbHol (n=21, x22=9,455, p=0,009) rpynnax. B
nepBoM TecTe MTeHLUbl Benn cebs naccusHee, Yem B ABYX
nocnegyowmx (1 n 2: n=29, )(21:15,385, p=0,000; 1 n 3:
n=30, x21=9,143, p=0,002), Toraa Kak mexay BTOpPbIM M
TPeTbUM TECTOM AO0CTOBEPHOro pPas/iMuma He 6bino (n=39,
X’1=1,400, p=0,237, puc. 3).

CeAa3b mex oy Nao0mHOCMbIo HepoOCmeeHH020
COUUAMBbHO20 OKPYH(EHUSA MMEeHY08 U meppumopuassHoli
azpeccusHocmeso ux podumeneli

KonnyecTso NTeHLOB-cOCEAEN, NPOXKMBAOWMX B pasuyce
MeTpa OT Kaxaoro rHesga, 6bi710 oTpuLaTesIbHO CBA3AHO C
OLEeHKoM arpeccmMBHOCTH POANTENbCKUX nap,
npeacTaBnsiowein 3 ceba cpegHee pacctosHue A0 TPEX
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6AMKaMWMX NO3Xe NOCTPOEHHbIX rHé3A. dTa cBA3b Obina
3HAUYMMOM KaK ONA THE3Q, B KOTOPbIX MWW NTEHUbl U3
KOHTpo/ibHOM rpynnbl (n=12, R,=-0,780, p=0,003), TaKk n ans
POAHbIX FHE3A MTEHLOB M3 3KCMEPUMEHTANbHOM rPynnbl
(n=25, R,=-0,736, p=0,000).

MTeHUbl W3 KOHTPOJILHOW [PYMMbl KUAM C Tem
KO/IMYECTBOM cocepen, KoTopoe onpegenvna

POAHbIX poauTenei Ha cTaauu
3acefieHMs KONOHMU. B TO Xe Bpema mnepeceneHHbIm
NTeHUam npuWWAOCL pacTM B COLMANbHON cpefe, He
COOTBETCTBYHOLLEN nx HacneaCcTBEHHOCTH: cBA3b
poAmnTeNnbCKon arpeccmMBHOCTM c MNOTHOCTbIO
HEPOACTBEHHOrO  COLMANbHOTO  OKPYXKeHus 6blna
HamepeHHo paspyweHa (n=25, R,=-0,071, p=0,737).

arpeccnBHOCTb  UX
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BospacT, gHu

PucyHok 3. Bo3pacTHaa AMHaMMKaA aKTUBHOCTU NTEHLLOB B TecTe

«OTKpbITOE NoNe»

Figure 3. Age dynamic of chicks’ activity in the “open field” arena

3asucumocmes nogedeHus NnmMeHY08 om meppumo-
puansHol aepeccusHocmu podumesneli u naomHocmu
HepoOCMBeHHO20 COUUANbHO20 OKPYHCEeHUSA

B KOHTPO/IbHOM rpynne Mbl OBHAPYXWMAW CBA3b MeXAY
AKTUBHOCTbIO NTEHUOB B TecTe «OTKpbIToe rMone» B
Bo3pacte 14-15 pOHell M arpeccMBHOCTbIO UX POAHbIX
poautenein Ha CTagMuM  3acesieHus  KoloHuwu.  [Ans
nepecenéHHbIX NTEHLOB 3Ta 3aBUCMMOCTb He MpoABUIACH
(tabn. 3).

MonoxuTenbHana 3aBUCMMOCTb aKTUBHOCTU NTEHLLOB
OT NJIOTHOCTU HEPOACTBEHHOIO COLMANbHOTO OKPYMKEHUA
6bl1a 0O6HapyKeHa TO/IbKO B 9KCNEPUMEHTANIbHOM rpynne,
ona 8-9- n 14-15-gHeBHbIX NTEHUOB. B KOHTpO/bHOM
rpynne AOCTOBEPHOI CBA3M MeXAy noBeeHUMem NTeHL0B
B «OTKPbITOM MoOMEe» M KOAMYECTBOM NTEHL0B-COCeAew,
NPOXKBAOLLMX NO6AN30CTU, 0BHaPYKEHO He Bblno.

Tabnuua 3. CeA3b mexay bakTopamm CoLManbHOM cpeabl BbIBOAKA M aKTUBHOCTBIO NTEHLLOB Ha apeHe «OTKPLITOro nos»
Table 3. Correlations between social environmental factors and chicks’ activity in the “open field” arena

dakrop coumanbHoii cpegbl / Social environmental factors

Bo3pacrt usmepeHus
AKTUBHOCTH, AHU
Age when activity was

ArpeccMBHOCTb POAHbIX poauTenei
Ha CTaAuM 3aceNieHnA KOJIOHUU
Parents’ aggressiveness while settling

Konunuectso nreHuoB-cocegei
B paguyce 1 m OT rHe3ga NPOXKUBaHUA
Number of the neighbouring chicks within

measured, days in the colony in a 1-m area of the nest
KoHTpoab JKcnepumeHT KoHTponb JKcnepumeHT
Control Experiment Control Experiment
2-3 0,76* 0,35 -0,43 0,14
8-9 0,14 0,14 -0,14 0,38*
14-15 0,65* 0,17 -0,51 0,57**

MpumeyaHue: B mabauye npedcmasneHs! KoaggpuyueHmel Koppeaayuli CnupmeHa mexdy MoKazamenamu aKmueHoCcmu MNmeHy08,
u3mMepeHHbIMU 8 PA3HbIX 803pAcMax U hakmopamu pazeumus nosedeHus * p<0,05, ** p<0,01, *** p<0,001
Note: The table shows the Spearman correlation coefficients between chick activity indicators measured at different ages

and behavior development factors * p<0,05, ** p<0,01, *** p<0,001

MOCKONbKY CBA3b MeXAy napameTpamu poAUTE/bCKOWM
arpeccuBHOCTM (R3) M MNOTHOCTM COLMANbHOIO OKPYXKEHMs
(S) AnAa nTeHUOB W3 3KCNEpPUMEHTaNbHOW rpynnbl 6blna
paspyLleHa, Mbl UMeNN BO3MOXKHOCTb MOCTPOUTL MO 3TUM
napameTpaM  PErpeccMOHHYl0  MOZeNb  MoKasaTens

aKTUMBHOCTM 13-15-gHeBHbIX NTeHLO0B B « OTKPbLITOM MoJsie»:
A14.15=0,077*R3+0,042*5+0,129. Mogaenb 6blna
[,0CTOBEPHOM (R2=0,282, F(3, 22)=4,326, p=0,026), 4acTHasa
Koppenauma Ajsis C MapameTpom S — CTaTUCTUYECKM
3Haummon (S: n=25, R=0,497, p=0,014), a wuyacTHaA
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Koppenauma ¢ napametpom R; — HeT (Rs: n=25, R=0,226,
p=0,288). [Ouarpamma paccesHuMAa B ocax S-A pgnsa
ycpeAHeHHOro no Bcei BblbopKe 3HaveHuA Rz npuseaeHa
Ha puc. 4.

Mpu yaaneHun u3 BbIBOPKM BbIBOAKOB C bonee
No34HMMM JaTaMK BbIKNEBA, YEM Y KOHTPOJIbHBIX (22 Mas 1
nosXKe) 4YactHasa Koppenauma Aj,is C  NJAOTHOCTbIO
COUMANbHOrO  OKPY)KEHMA OCTanacb AOCTOBEPHON W
nonoxutenbHow (S: n=6; R=0,893; p=0,016).

[na NTeHUoB M3 KOHTPO/bHbIX BbIBOAKOB, C AATOM
BblkfieBa He 6onee paHHEW, Yem Yy CambIX CTapLuMX

oTpuuaTenbHaa  Koppensauma  Aq,qs € MJOTHOCTbHO
coumanbHoOro okpyxeHua (n=6; R=0,880; p=0,021), cBa3b C
POAUTENBCKOWM arpeccuBHOCTbIO Bbl1a NONOKUTENBHOW, HO
He gocToBepHoW (n=6; R=0,635; p=0,176).

CeAa3b mexdy Kauecmeom MUMaHusa NMeHYyo8 u
nosedeHuem nmeHyos8 8 mecme «Omxkposimoe rose»
AKTMBHOCTb NTEHL0B He 6bina AOCTOBEPHO CBA3aHa C WX
YMUTaHHOCTbIO, BbIPAXKEHHOM Yepes MHAEKC MacChbl BO BCEX
BO3pacTax, KaK B KOHTPO/IbHOM, TaK M B 3Kcnepwu-
MeHTanbHOM rpynnax (tabn. 4).

3KCMepMMEeHTaNbHbIX  BbIBOAKOB, ©Oblna  06HapyrKeHa
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PucyHokK 4. CBA3b aKTMBHOCTU 14-15-AHEBHbIX NTEHL0B, PaCCYMTAHHAA ANA CpefHeN poaANTENbCKOW arpeccnBHOCTM

(R3=2,14 M) c KONMYECTBOM NTEHLLOB-cOCeaen

benbimu Kpy#Kamu 0603HaveHsl nmeHybl Uz 2HE30 ¢ damoli 8biKaesa nepso2o NmeHya 21 mas u paHewe, YéPHLIMU — ¢ bosee
no30HUMU damamu 8biKnesa. JIuHUA mpeHOa nocmpoeHa 019 06veduHEHHOU 8b160pKU
Figure. 4. The relationship of the activity of 14-15-day-old chicks calculated for the average parental aggressiveness

(R3=2,14 m) with the number of neighboring chicks

White circles indicate chicks from nests with the hatching date of the first chick on May 21 and earlier, black circles indicate later

hatching dates. Trendline is drawn for the united sample

Tabnuua 4. CBA3b MeX Y MHAEKCAMM MAcCbl M aKTUBHOCTbIO B « OTKPBITOM NMoe» cpeAn NTEHLLOB Pa3HOro BO3pacTa
Table 4. Correlations between mass indexes and activity in the “open field” arena among chicks of different ages

dKcnepuMeHTanbHas rpynna
Experimental group

Bospact nTeHua, AgHU

KoHTponbHasa rpynna
Control group

Age, days R 0 R 0
2-3 -0,237 0,289 0,436 0,280
8-9 0,253 0,203 -0,218 0,496
14-15 0,338 0,079 0,138 0,668

MpumeyaHue: B mabauye npedcmasneHsbl KO3PHUUUEHMbI U YPOBHU 3HAYUMOCMU KOppenayuli mexdy akmueHOCMbIO U UHOEKCOM mMacchl
NMeHy08 8 Pa3HOM 803pacme, 8 KOHMPOAbHOU U 3KCnepuMeHManbHoU epynnax. [na eo3pacma 2-3 OHA paccHumarsl KosgguyueHmeol
Koppenayul CnupmeHa, 8 0CMasnbHeIX CYYAAX — KO3 puyueHms! Koppenayul MupcoHa

Note: The table shows the coefficients and significance levels of correlations for mass indices and activity of chicks measured at different
ages for the control and experimental chicks. For 2-3 days of age, Spearman correlation is used, in other cases — Pearson correlation

Pa3nu4ua KOHMPOsbHbIX U IKCIepuUMeHmMasbHbIX MMeHY08
10 pocmy, 8biXUBAEMOCMU U M108e0eHUI0

MNosepeHne 2-3-agHeBHbIX NTeHUOB B «OTKpbITOM none»
6b110, HA YPOBHE TEeHAEHLMM, NACCUBHEE, YEM MOBeAeHMUE
3KCNEePMMEHTANIbHbIX  NTeHUuoB. [lpoTecTMpoBaHHasa B

«OTKPbITOM nosie» (T.H. NOBeAeHYECKasn) KOHTPO/bHas
rpynna nTeHUOB OT/AM4Yanacb OT 3KCNepumeHTaslbHON
6onee paHHeli AaTol BbIKAEBa, a, 3HA4YUT, U Bonee paHHel
0ATON  BCENEHUSA POAUTENbCKMX nap B THE3A0BYIO
KOMOHMI0. M03TOMY pasnnuma B NOBEAEHUW NTEHLOB U3
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aTMx rpynn B «OTKPbITOM Mo/je» He MoryT 6biTb
MCTO/IKOBaHbl OAHO3HAYHO. BmecTe ¢ Tem, NONOXKUTENbHAA
Koppenauna Mexay akTMBHOCTbIO 2-3 AHEBHbIX NTEHLOB K3
KOHTPOJIbHOW rpynnbl B «OTKPbITOM Mose» W [aton ux
BbIK/1E€BA 3aCTaBAAET MPEeANnoONOXWUTb, UTO MNPUYMHA
0OHapYKEeHHON TEHAEHLMN CKOpee CBfi3aHa CO CPOoKamu
BbIK/1€BA MTEHLIOB, YeM C HaWWM 3KCNEePUMEHTabHbIM
BO3JEWCTBMEM HA HUX.

NosepeHne nteHuos 8-9 wu  14-15-gHeBHOro
BO3pacTa He pas/iMyanocb MeXAay KOHTPO/IbHOU U
3KCnepuMeHTaNnbHOM rpynnamm. Paznnunit He

06HapYXMI0Cb U NocNe BbIPaBHMBAHMA TPYNN MO CPOKam
BbIK/1€BA MYTEM MCK/IIOYEHMA 4acTWM NTEHL0B M3 aHanu3a.
BbIBOAKM, KUBLUME Y NMPUEMHBIX PoaUTENel B pesynbraTe
repecefsieHVs B XO4€ SKCNEPUMEHTA, He OT/IMYAZINCL HU MO
BbIXKMBAaEMOCTU, HU MO KayecTBy MUTAHMA, OT MTEHLLOB W3
HenepeceséHHbIX BbIBOAKOB, POAMBLLMXCA B TE XKe CPOKU U
npw TOM e rHe3g0BOW NAOTHOCTY.

MOKHO 3aKnouUTb, 4TO GaKT nepeceneHna He
OKasa/l 3HAYUTENbHOrO BAMAHWUA Ha pPOCT U pas3BUTUe
NTEHLOB.

Bo3spacmHaa OUHaMUKA peaKkyuu Ha Cmpeccupyrowyro
cumyayuro

MapameTp, BbIOPAHHLIA HaMM ANA  OLEHKM peaKkuuu
NTEHLUOB Ha CTPECCUMPYIOLWYIO  CUTYauMIo, COXPaHAN
PaHroByl0 YCTOMYMBOCTb Ha BO3PACTHbIX MPOMENYTKAX
2-9 n 7-15 pgHel, o4HAKO YCTOMYMBOCTb Ha MPOMENKYTKE
2-15 aHeli He NpocneXKmnBanachb.

MccnepoBaHnme  yCTOMYMBOCTM  NEPCOHANbHbIX
XapaKTEPUCTUK B OHTOTEHE3e paHee MNpPOBOAUIOCH Y
UbINAAT pyKyHrnesblx Kyp (Gallus gallus) B BO3pacTe
4-40 Hepgenb [35]. B oTAnune OT NTEHLOB O3EPHON YalKu,
nccnefoBaHHbIX  Hamu, B nepuos Ao  obpeTeHuA
He3aBUCMMOCTM OT poauTeneit (4-8 Hepenb) LUbINAATa
NoKasann yCTOMYMBOCTb UCCNE0BaTENbCKOrO NOBeAEeHUs,
oueHusaemoro B moauduumpoBaHHOM TecTe «OTKpbITOe
none» (Ha apeHe 6blAM pPacnosoXkKeHbl pasHoobpasHble
npeameTbl, MOTUBUPYIOWME UBINAAT K WUCCNeA0BaHUIO).
OfHaKo UpINAATa HaxoAWAUcb Ha bonee nosgHei craguu
pasBUTMA, YeM WCCNefoBaHHble Hamu 4aihdyaTta. Kpome
TOro, UpINAATa OblIM  BblpaleHbl B CTAHAAPTHBIX
NabopaTopHbIX YCIOBUAX, B TO BPEMA KaK Mbl UCCnen0Banmv
nTeHLOoB u3 ANKON nonynauuu. BepoATHoO,
NOABEPKEHHOCTb  UCCAeAyeMOM  MONyAsuuMu  pasHo-
HanpaBAEHHbIM CPefOoBbIM W COLMANbHBbIM BO3AENCTBUAM,

0CObEeHHO Ha PaHHUX  CTaAMAX  pPas3BUTUA, MOXKET
CywecTtBeHHO  CHU3UTb yCTOVNVIBOCTb nosegeHnAa B
OHTOreHese.

BmecTe c Tem, KoppenaumuM Mexay OLeHKamu
peakumMn Ha CTPECCUPYIOLLYIO CUTYaLMIO, U3MEPEHHbIMU C
WHTEpPBasoM 6-7 AHeW, AEeMOHCTPUPYIOT T.H. PAHrOBYIO
yCTOMYMBOCTb  MnoBegeH4Yeckoro  oTeseta [35].  3T0
npeacrasnseTca Ham ybeguTenbHbIM 4OBOAOM CYMTaTb
«OTKpbITOE MNoNE» MeTO40M, MPUrOAHbLIM K BbISBNEHUIO
noseseHYecKMX TUMOB NTEHL,0B.

B cpegHem, B nepBOM TeCTUPOBAHWMM NTEHUbI
03EPHOM YalKM HauyMHaAN MNepemMelLaTbCA 3HauyUTeNbHO
nosxe, uYem B AByX Mnocieaylowmx. TopmoXKeHue
ABUraTeNibHOM aKTMBHOCTM B TecTe «OTKpbITOE none»
TPAgUUMOHHO WMHTEPNPEeTUPYETCA KaK peakuma CcTpaxa, B
ToM uuncne, y ntmy [36; 37]. Mbl, B CBOK ouepessb,
06bACHAEM HU3KYI0 aKTMBHOCTb B MEPBOM TecTe CTPaxom
nepes HOBOW cpefiol, a MOBbIWEHME aKTUBHOCTU B
nocnesyoLwmx TecTax — NPMBbIKAHWMEM K YCTaHOBKE.

3asucumocms nogedeHuUs NMeHY08 om meppumo-
puaneHol azpeccusHocmu pooumesneli u naomHocmu
HepoOCcMBeHHO20 COYUAMbHO20 OKPYHEHUSA

B uccnepgoBaHHOM HaMW KOJIOHWUW, POAUTENIbCKME Mapbl,
abdeKTUBHO NpenaTcTBOBaBWNE 6AM3KOMY NOACENEeHUIo
cocepei Ha CTaaMu NOCTPOMKK rHE3A, BbipalmBanu bonee
aKTMBHOe mnoTomcTBo. OpfHako, nosBeAeHWe NTEeHLOB,
BbIPALLEHHbIX NPUEMHBIMU poamuTensamn, HaobopoT, 6bino
Tem 6onee aKTMBHbIM, 4Yem 60/blie HepoACTBEHHbIX
NTEHLOB W0 NO-COCeacTsy, M He 6blN0 CBA3aHO C
arpeccuBHOCTBIO POAHbIX poauTenei.

B paHee onybnnkoBaHHbIX paboTax Mbl NOKasanw,
4YTO pogMTeNbCKME napbl O3EPHbIX Yaek, MpoBoaslne
bonblle BpemeHM Ha TrHE3Zax CO CBOMMW BblIBOAKaMMU,
BblpalwmBaloT 60nee MacCMBHbIX NTEHLLOB, 3aHWMMaa npu
3TOM MeHbluMe rHesgoBble TeppuTopun [34]. C yuyétom
3T0ro, Hanbonee BepOATHbIM NPEACTABAAETCA cneaytoulee
0b6bACHEHME MNOJIYYEHHbIX PE3y/NbTaToOB: B KOJIOHMMU, rae
606nblIMe pacCTOAHMA 40 COCEAHWX THE3L, COOTBETCTBYIOT
AKTMBHOMY MOBeAEHYEeCKOMY TUMY POAMTENbCKUX nap,

BAWAHUE, OKasblBaEMOE COCEACKMM OKpYKeHWem Ha
pasBuMTME MOBEAEHYECKOrO TUMa MTEHUOB, MPAMO
MPOTMBOMO/IONKHO ~ B/AIMAHWUIO  B3aUMOOTHOLIEHWA  C

poamTensiMmu. B ecTecTBeHHbIX, HEHapPYLLIEHHbIX, YCA0BUAX,
rae «CTapToBblM» NOBEAEHYECKUIA TUN NTEHLA COBMaAaeT C

POAMTENbCKUM,  CYMMapHbIi  3ddEeKT  reHeTMyeckoro
HacnefoBaHWA WM B3aWMOOTHOWEHWIA C  POAUTENAMM
BblpaXeH CuabHee, 4Yem 3OGEKT HepoACTBEHHOro

OKPY)KEHUs, U B 2-HeAenbHOM Bo3pacTe MnTeHel no-
npekHemy o06nafaeT «pPOAUTENIbCKMM» MOBEAEHYECKUM
TMnomM. [oMeHAB NTEHUAM poAUTENEeN, Mbl Hapywuan
COOTBETCTBME MEXKAY BHYTPUCEMENHbLIMU OTHOLLIEHUAMMU U
«CTApTOBbIMM»  MOBEAEHYECKMMU  XapaKTepUCTUKaMMU
nTeHuoB. B pesynbTate, 3dpPeKT nosBeaeHUs NPUEMHBbIX
poguTenein Ha pasBUTME MOBEAEHYECKOTO TUMa NTEHLLOB
OKas3asica HefoCTaTOYHO CUM/IbHBIM, U BAUAHWE KOHTAKTOB C
cocegaMM N0 KONMOHMM MPOSIBUNOCH B NOBEAEHWUU
3KCMepuMeHTaNbHbIX NTEHLUOB YyXe B Hayane 2- Hegenu
KU3HMU.

Mo Hawum HepaBHWUM paHHbIM [34], y nTeHUoB
03EPHOM YaMKK, MMBYLLMX B POAHbIX THE3HAX, 6onee

NNOTHOE  COCEACKOe  OKpYXeHMe  CoMmpoBOXKAaeTcA
passuTMem 6onee aKTUBHOrO NoBeAeHWs, OAHAKO NUlWb K
TpeTbeit Hepene KuM3HW. [TeHUbl O03EPHOM  YaliKu

COXPaHAT 3aBUCUMOCTb OT KOPMIEHWUN POOUTENSMU [0
Camoro noAbEma Ha KpblIo U HEKOTopoe BpemsA nocse
[38]. Bmecte c Tem, no Mmepe pocTta NTEHLOB
B3aMMOZENCTBMA C POAMTENAMM CTAHOBATCA BCE MeHee
NpoAo/MKUTENIbHBIMM U Bonee peakMMK, a YactoTa
NPOrysoK 3a npeaenbl THe3fa M KOHTAKTOB C coceasamu,
HanpoTue, yBennuneaetca [39]. BeposaTHO, B ecTecTBEHHbIX
YCNOBUAX MEXaHWU3M, OTBETCTBEHHbIN 33 OOHAPYXKEeHHYIo
HamM CBA3b NOBEAEHYECKOro TUMna NTEeHUO0B C MIOTHOCTbIO
COLUMANbHOrO OKPY)KEHWA, BCTynaeT B AeilcTBuMe B TOM
BO3pacTe, KOrAa B3aMMOAENCTBMA BbIBOAKA C pOAUTENAMMU

noCTeneHHo 3ameHsatoTCA B3aMMOAENCTBMAMM c
COCeACKUMM NTEHLAMM.
CmeHa  couManbHOW  cpeabl  cBA3aHa  C

CYyLLECTBEHHbIMW NEepemMeHamu B KU3HW NTEHUOB. Mbl
MOXEM NpPesnosoXUTb, YTO obpeTeHne OTHOCUTENbHOW
CaMOCTOATE/IBHOCTM M HE3aBUCUMMOCTU OT pojauTenei
TpebyeT OT HUX aAaNTUBHbLIX U3MEHEHUI BO BCEX aCMeEKTax
nosefeHnn, NPUMYEM HaMNPaABNEHHOCTb 3TUX W3MEHEeHMUI
pasfiMyHa, B 3aBMCMMOCTM OT pPa3MepoB POAUTEbCKOM
TEPPUTOPUU U POAUTENBCKOTO NoBeseHun. Tak, Hanpumep,
ONA NTeHuoB — obnagatenelt HebONbLWUX TEPPUTOPUNA, B
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paHHeM BO3pacTe BbIFOAEH MACCUBHbIN MOBEAEHYECKMIA
TUM, CBA3AHHbLIA C HM3KOM arpeccMBHOCTbIO U B LE/JOM
6onee  OCTOPOXKHbIM  MoBefeHWeMm, He cnocobHom
CMPOBOLMPOBaTL B3POC/IbIX COCEAEN Ha MPUYMHEHME UM
TpaBm WM cmepTu. Te e BAagenbupl He6oNbLUMX
TEPPUTOPUIA, NOAPACTAs, YXKe He HYXKAAKTCA B NacCCMBHOM
3aLmTe OT B3POC/bIX NTULL, MOCKOAbKY NOCAEAHNE B LLeSIOM
MeHblle MPUCYTCTBYIOT Ha rHé3gax. B To ke Bpems,
MasieHbK1e TepPUTOPUM CTAHOBATCA Hanbosiee yA3BMMbIMM
ONA  MOCeleHnin  NTeHLoB-coceaei, PacCYMUTbIBAOLLMX
YKpacTb efy, OCTaBLUYHOCA Ha rHesde Mnoc/ie KopMeHus.
CnepoBaTenbHo, Npu nepexoge K CaMOCTOATE/NIbHOCTU
TaKUM nTeHuam BbIrOAHA cmeHa NaccMBHOIoO
NMoBeAeHYEeCKOro TMMa akTUBHbIM, BeAyLas K NMoBbIWeHUIo
arpeccuMBHOCTU.

B OTHOWEHWM M3HAYaNbHO aKTUBHbLIX MTEHLOB —
obuTaTenein KpynHbiX TEPPUTOPUIN MOKHO NPEANONONKUTb,
uTo BblCOKas arpeccmBHOCTb, npossasemas B
OTHOCUTENIBHO  paHHemM  Bo3pacTe, MO3BO/AET UM
30PEKTUBHO OXPaHATb TPaHMLbl TEPPUTOPUIA BO Bpems

NPOAOMIKNUTENbHBIX OTCYTCTBUM poguTenem [40],
npenATcTBys  0OpPAa30BaHUIO  «30H  TEPPUTOPMANbHOMN
HecTabunbHOCTMY, NPOBOLMPYIOWMX KOHGIMKTLI  cpeam

B3POC/bIX YaeK M MOBbIWALWMX PUCK TPaBM Yy NTEHL0B
[29]. B cTapwmx Bo3pacTax TakMe NTeHLbl MOryT NO3BOAUTL
cebe CMeHWTb aKTUBHbIM NOBEAEHYECKUI TUM MACCUBHbLIM,
c Tem u4Tobbl Gonee 3IPPEKTMBHO  MCMONBL30BATH
aNbTepPHATMBHbIE  WCTOMHWMKM  MUTaHWA,  3aHMMAaACb
KNenTonapasmMTM3MOM Ha YyKuX rHésgax [34] nam cobupasn

Me/NIKMX  6ecno3BOHOYHbIX B  OBLWMPHbLIX W YETKO
OYepyYeHHbIX OKPECTHOCTAX CBOEro rHesza.
Mbl  BMAMM  OBa  BO3MOXHbIX  MexaHM3ma

npeacTaBneHHOro 3aecb apdekTa rHe3goBoi NNOTHOCTU Ha
pasBuTME NOBEAEHYECKOro TUMA NTEHLOB 4YaeK. Mepsbli
npeagnosaraeT paHHee pa3BUTME arpecCMBHOrO NOBeAEHUSA
33 CYET NOCTOAHHbIX B3aUMOZAENCTBUI C NTEHLLAMU cocenel
[26], uTO npuBOAMT K 6Gonbluei arpeccMBHOCTU BO
B3POC/IOM COCTOAHWUM WU B UTOre — K PasBUTUIO aKTUBHOIO
noseseHYeckoro Tuna. HepgaBHo oOHapyeHHas Hamu
NONOXKNUTE/IbHAA CBA3b MEXY arpeccUBHOCTbIO MTEHLO0B
03EpPHOM YalKM M aAKTUBHOCTbIO peaKkuuMum Ha CcTpecc
noATBepAaeT 3To npeanonoxkeHue [34]. OgHako ecTb U
obpaTHble npumepbl. Tak, Yy MbIWAT MOBblEHME
KOHUEHTPALMM NAa3MEHHOr0 TECTOCTEPOHA, aHasIorMyHoe
KPaTKOBPEMEHHOMY TMOBbILIEHUIO YPOBHA TECTOCTEPOHA Y
NTEHLOB YalKOBbIX NTUL, BCTYMalOWMX B arpeccuBHble
B3aMMOZENCTBUA, NPUBOAUT K CHUMKEHUIO AKTUBHOCTU Y
HearpeccMBHOM JIMHUM W He BAUAET Ha aKTUBHOCTb
M3HaYa/IbHO arpeccuBHbIX ocoben [41].

[Opyron BO3MOMHbI NyTb BAWAHUA THE340BOM
NAOTHOCTM Ha GOPMMpPOBaHME TMOBEAEHYECKMX TUMOB
YyaiyaT MOXKeT ObITb B TOM, YTO NOCTOAHHbIE KOH(AMKTbI
MeXAy B3POC/bIMU 0COBAMM, MPOUCXOAALLME Ha y4YaCTKax
NoBbIWEHHOM rHe3a0BoK nnoTHoctu [40], oKasbiBaloT
CyLWeCcTBEHHOE CTPeccoBoe BO3AENCTBME HaA NTEHLOB,
KOTOpPOEe W NPUBOAUT K Pa3BUTUIO Y HUX AKTUBHOIO
noseseHyeckoro Tuna B 6onee nosgHem Bo3pacTe.
[eicTBUTENBHO, MHOTME UCCNeAOBaHWA TOKasaau, 4YTo
nepeHecéHHblt B paHHem BO3pacTe CTPecC MOXKeT
cnocobcTeoBaTb PasBUTUIO AKTMBHOTO MNOBEAEHYECKOro
TMNA Yy B3POC/IOrO KWMBOTHOFO, WM, MO KpalHen mepe,
YyCUAMBATb  NPOSIBIEHME  HEKOTOPbIX  MOBEAEHYECKUX
XapaKTePUCTUK, CBOMCTBEHHbIX aKTUBHOMY
noseseHYeckomy Tuny. Tak, BBeAEeHWE KOPTUKOCTepPOHa
nTeHUam 3e6poBoli amaguHbl CNOCOBCTBOBANO CHUMKEHUIO
Heobobun B 6osiee no3aHeM BO3pacTe, NPU 3TOM, NPaBAaa,

CHUM}KaA cnocobHocTb K AomuHupoBaHuio [42]. BeepeHue
KOPTMKOCTEPOHa NoBbIWaNo WMHTEHCMBHOCTb
BbIMpalIMBaHMA Yy NTEHUOB AOMOBOro Bopobba [43] wu
06bIKHOBEHHOM MoeBKM [44]. TonoaaHne uan npucyTcTene
KOHKYPEHTOB MNPW BbINPalUMBAHUM Yy MTEHLOB 60/bLWOM
CMHMUbI  He  TO/bKO  MOBbIWANO  MHTEHCMBHOCTb
BbINPALIMBAHMA Y NTEHLLOB, HO M Yepe3 HECKO/IbKO MecALeB
NPUBOAMNO K Pa3BUTUIO aKTMBHOIO MOBEAEHYECKOro Tuna
[23].

MpeacTaBAeHHbIN HaMK Pe3ynbTaT SKCNEePUMEHTA C

nepeKkpEcTHbIM BOCMUTaHVEM NpPOAEMOHCTPMPOBan
Ha/MuMe  camocToATesNbHOro  addekTa NNOTHOCTU
COLMANbHOTO OKPYXEHMA HA aKTUBHOCTb MTEHLOB, BHE
3aBMCMMOCTM  OT  APYrMX  GaKToOpoB, CBA3aHHbIX C
NAOTHOCTbIO rHe3foBaHuA. dddekr oKasancsa
NPOTMBOMO/IONKHbIM ~ BAUAHMIO  MOBEAEHMA  POAHbIX
poauTeneii M nposBMAcA B nepuos  obpeTeHus

OTHOCUTENIbHON HEe3aBMCMMOCTM OT HMX, B Bo3pacte 2-3
Hepgenb. Mbl nonaraem, 4YTo B pPasHoObpasHoW U
M3MeHYMBOM cpefie THe340BOM  KOJAOHMM Mo3TanHoe
BO3JEWCTBME BHayase NOBeAEHUA poauTeneit, a 3aTem
COCe/ICKOrO OKPYXEHWA, Ha pa3sBUTUE NOBeAEHYECKOro
TMNA  NTeHUa, MNpeAacTaBnfeT  coboli  MexaHusm,
ONTUMUBNPYIOLLNIA WHAMBUAYaNbHbIE TpaekTopun
pasBUTMA MOBEAEHYECKUX TUMOB MOBbLILLALWMNIA LWAHCHI UX
HoCUTenen Ha BbIKMBaHMe.

BNATOOAPHOCTb

ABTOpPbI BbIPAXKatOT UCKPEHHIOK 61aro4apHOCTb BCEM
YHYACTHWKaM 3KcneguLUMOoHHbIX paborT, B T.u. A.1O. 3oToBy,
3.B. YacoBckux, A.B. CHeXXMHCKOMY, pyKOBOAMUTENIO
Konnektusa npood. X.U. PesHMKoBOW, a TaKKe
3aBegyoliemy Kapacykckmum ctaunoHapom MCuIaXK CO
PAH, k.6.H. B.A. LLnno. PaboTa BbiNoiHeHa Npwu
noaaepxke POOU (npoekt Ne 20-04-00072) v Mporpammsl
@PHU rocysapcTBEHHbIX akafeMnin Hayk Ha 2021-2025 rr.,
FWGS-0247-2021-0003.

ACKNOWLEDGMENT

The authors extend great appreciation to all the
participants of the field expedition, including A.Yu. Zotov,
Z.V. Chasovskikh, A.V. Snezhinsky, also to the head of the
research team Prof. J.I. Reznikova, as well as to the head of
the Karasuk field base of the ISEA SB RAS, Dr V.A. Shilo. This
work was supported by the Russian Fund for Basic
Research (No. 20-04-00072) and by the Federal
Fundamental Scientific Research Program (FWGS-0247-
2021-0003).

BUB/IMOTPA®UYECKUIA CMNCOK

1. Wwnnos N.A. IKonoro-¢p1M3nMonormyeckne oCHoBbI
NONyAAUNOHHbBIX OTHOLUEHWUI Y XXMBOTHbIX. MOCKBa: M3a-80
MockoBcKkoro yH-Ta, 1977. 262 c.

2. WnbuHa T.A., MBaHKuHa E.B., Kepumos A.b. YepTbl
WHOMBUAYANbHOCTU U 0COBEHHOCTb KOPMOBOTO NOBEAEHUA
TEMHbBIX U CBET/IbIX CAMLLOB MYXO/10BKN-NECTPYLLKMN B
nepuos BbIkapMIMBaHWUA NTeHLoB // MaTepuansi
MeXayHapoaHol KoHdepeHumn «MTrubl-4ynaorHé3aHuKm
KaK MoZenibHble 06BEKTLI B pelleHnmn npobiem
NonyaauUOHHOM 3KON0rMK 1 3BONOUMKY», MOCKBa, 22-28
ceHTAbpsA, 2014. C. 125-128.

3. Koolhaas J.M., Korte S.M., de Boer S.F., van der Vegt
B.J., van Reenen C.G., Hopster H. et al. Coping styles in
animals: current status in behavior and stress physiology //

28

ecodag.elpub.ru/ugro/issue/current




M.A. MuHuHa, A.B. ipy3aka

HOr Poccuun: akonorus, passmutne 2021 T.16 N3

Neuroscience & Biobehavioral Reviews. 1999. V. 23. N 7. P.
925-935.

4. Dall S.R.X., Houston A.l.,, McNamara J.M., The
behavioural ecology of personality: Consistent individual
differences from an adaptive perspective // Ecology
Letters. 2004. V. 7. P. 734-739.

5. Sih A., Bell A,, Johnson J.C. Behavioral syndromes: an
ecological and evolutionary overview // Trends of Ecology
and Evolution. 2004. N 19. P. 372-378.

6. Sih A, Bell A,, Johnson J.C., Ziemba R.E. Behavioural
syndromes: an integrative overview // Q. Rev. Biol. 2004. N
79. P. 241-277.

7. llyina T.A., lvankina E.V. Seasonal variation of singling
activity and relative effect of advertising behaviour of
males with different plumage colour the Pied Flycatcher
(Ficedula hypoleuca) // Acta Ornithologica. 2001. N 36. P.
85-89.

8. Réale D., Dingemanse N.J. Animal personality //
Encyclopedia of live sciences. 2012. URL:
https://onlinelibrary.wiley.com/doi/abs/10.1002/97804700
15902.a0023570 (aata obpaweHuns 07.09.2021)

9. WnbuHa T.A., UBaHKuHa E.B., Bywyes A.B., Kepumos
A.B. Bonpochbl nsyvyeHua nosegeH4YeCcKMx TMNOB B
nonynsuuMoHHoW 6uonoruv ntuy, // NMpUHUMMBLI 3KOA0TUN.
2016.T.5. N 3. C. 56-56.

10. Bell A.M. Future directions in behavioral syndromes
research // Proceedings of the Royal Society. London Series
B. 2007. N 274. P. 755-761.

11. Drent P.J., Marchetti C. Individuality, exploration and
foraging in hand-raised juvenile great tits // Proceedings of
the 22" International Ornithological Congress,
Johannesburg, 16-22 August 1998, Durban, 1999. P. 896-
914.

12. Drent P.J., van Qers K., van Noordwijk A.J. Realised
heritability of personalities in the great tit (Parus major) //
Proceedings of the Royal Society of London B. 2003. V. 270.
N 1510. P. 45-51. DOI: 10.1098/rspb.2002.2168

13. Dingemanse N.J., Wolf M. Recent models for adaptive
personality differences: a review // Philosophical
Transactions of the Royal Society B: Biological Sciences.
2010. V. 365. P. 3947-3958. DOI: 10.1098/rstb.2010.0221
14. Cockrem J.F. Individual variation in glucocorticoid stress
responses in animals // General and Comparative
Endocrinology. 2013. N 181. P. 45-58. DOI:
10.1016/j.ygcen.2012.11.025

15. Dingemanse N.J., Both C., Drent P.J., van Oers K., van
Noordwijk A.J. Repeatability and heritability of exploratory
behaviour in great tits from the wild // Animal Behaviour.
2002. V. 64. N 6. P. 929-938. DOI: 10.1006/anbe.2002.2006
16. Benus R.F., Henkelmann C. Litter composition
influences the development of aggression and behavioural
strategy in male Mus domesticus // Behaviour. 1998. V.
135. P. 1229-1249.

17. Mend| M., Paul S.E. Litter composition affects parental
care, offspring growth and the development of aggressive
behaviour in wild house mice // Behaviour. 1990. V. 116. N
1-2. P. 90-108.

18. Stern J.M. Offspring-induced nurturance: animal—
human parallels // Developmental Psychobiology. 1997. V.
31.N1.P.19-37.

19. Liu D., Tannenbaum B., Caldji C., Francis D., Freedman
A., Sharma S. et al. Maternal care, hippocampal
glucocorticoid receptor gene expression and
hypothalamic— pituitary—adrenal responses to stress //
Science. 1997. V. 277. N 5332. P. 1659-1662.

20. Francis D.D., Diorio J., Liu D., Meaney M.J. Nongenomic
transmission across generations in maternal behavior and
stress responses in the rat. Science. 1999. V. 286. N 5442,
P.1155-1158. DOI: 10.1126/science.286.5442.1155

21. Caldji C., Tannenbaum B., Sharma S., Francis D., Plotsky
P.M., Meaney M.J. Maternal care during infancy regulates
the development of neural systems mediating the
expression of behavioral fearfulness in adulthood in the rat
// Proceedings of the National Academy of Sciences. 1998.
V. 95. N 9. P. 5335-5340.

22. Zhang T.Y., Hellstrom I.C., Bagot R.C., Wen X., Diorio J.,
Meaney M.J. Maternal care and DNA methylation of the
glutamic acid decarboxylase | promoter in rat hippocampus
// Journal of Neuroscience. 2010. V. 30. P. 13130-13137.
23. Carere C., Drent P.J., Koolhaas J.M., Groothuis T.G.G.
Epigenetic effects on personality traits: early food
provisioning and sibling competition // Behavior. 2005. V.
142. N 9-10. P. 1329-1355.

24. van Qers K., Kohn G.M., Hinde C.A., Naguib M. Parental
food provisioning is related to nestling stress response in
wild great tit nestlings: implications for the development of
personality // Frontiers in Zoology. 2015. V. 12. Suppl. 1.
$10. DOI: 10.1186/1742-9994-12-51-S10

25. Wilson D.S., Coleman K., Clark A.B., Biederman L. Shy-
bold continuum in pumpkinseed sunfish (Lepomis
gibbosus): An ecological study of a psychological trait //
Journal of Comparative Psychology. 1993. V. 107. N 3. P.
250-260.

26. Groothuis T. The influence of social experience on the
development and fixation of the form of displays in the
Black-headed Gull // Animal Behavior. 1992. V. 43. P. 1-14.
27. MuHunHa M.A., [ipy3aka A.B. cnonb3oBaHue metoaa
«OTKpbITOE MoNe» ana BbIABAEHUA MeXaHM3Ma
bopmupoBaHMA cTpaTernii KOPMOBOroO NOBEAEHUA NTEHL,0B
03EPHOW YalKM B 3aBUCUMOCTU OT paHHeln
obecneyeHHOCTM KopMmom // CoBpemeHHble npobaembl
HayKku 1 obpasosaHua. 2015. N 5. URL: https://science-
education.ru/ru/article/view?id=22168 (gaTa obpalieHusa:
04.09.2021)

28. Hunt G.L., Meloon S.C. Activity patterns of gull chicks in
relation to feeding by parents: their potential significance
for density-dependent mortality // Auk. 1975. V. 92. P. 523-
527.

29. Fetterolf P.M. Infanticide and non-fatal attacks on
chicks by ring-billed gulls // Animal Behavior. 1983. V. 31.
P.1018-1028. DOI: 10.1016/50003-3472(83)80007-4

30. XaputoHos C.I1. B3auMOOTHOLIEHNA O3EPHbIX YaeK
(Larus ridibundus) B nokanbHOW rpynnupoBKe B npeaenax
KonoHuu // 3oon0rmnueckuin xypHan. 1981. T. 60. N 6. C.
871-877.

31. MuxenbcoH X.A., lenHbuw I'.T., KnumnuHbw B.A., /lnena
B.K. M3yyeHre AMHaMMKM NONYAALUIA HEKOTOPBIX YTOK B
NaTBWM CNNOWHBIM KO/IbLIEBAaHUEM HACUKMUBAIOLLMX CAMOK
n ytat // OpHutonorus. 1963. N 6. C. 280-292.

32. Kim S.Y., Noguera J.C., Morales J., Velando A. The
evolution of multicomponent begging display in gull chicks:
sibling competition and genetic variability // Animal
Behavior. 2011. V. 82. P. 113-118.

33. Fucikova E., Drent P.J., Smits N., van Oers K. Handling
stress as a measurement of personality in great tit nestlings
(Parus major) // Ethology. 2009. V. 115. P. 366-374. DOI:
10.1016/S0003-3472(74)80027-8

34. MunHuHa M.A., TenernHa A.P., ipy3aka A.B., 3otos A.1O.
BAusHMe ycnoBuii paHHero passuTusa Ha GopmMMpoBaHme
MHAMBUAYANbHbIX MOBEAEHUYECKMX XapaKTEPUCTUK Y
NTeHLOoB 03EépHOM Yalku (Larus ridibundus) // MaTtepuansl

ecodag.elpub.ru/ugro/issue/current

29



South of Russia: ecology, development 2021 Vol. 16 no. 3

M.A. Minina & A.V. Druzyaka

Bcepoccuitckoit KoHdepeHuuu, nocsawEHHoM 120-neTuto
€O AHA poxaeHua npodod. .M. JemeHTbeBa, 3BeHuropog, 27
ceHTAbpA-1 okTabps, 2018. C. 246-253.

35. Favati A., Zidar J., Thorpe H., Jensen P., Lgvlie H. The
ontogeny of personality traits in the red junglefowl, Gallus
gallus // Behavioral Ecology. 2015. V. 27. N 2. P. 484-493.
DOI: 10.1093/beheco/arv177

36. Ginsburg H.J., Brand W.G., Taylor R.D. Inhibition of
distress vocalizations in the open field as a function of
heightened fear or arousal in domestic fowl (Gallus gallus)
// Animal Behavior. 1974. N 22. P. 745-749. DOI:
10.1016/S0003-3472(74)80027-8

37. Okuliarova M., Skrobanek P., Zeman M. Effect of
Increasing Yolk Testosterone Levels on Early Behaviour in
Japanese Quail Hatchlings // Acta Veterinaria Brno. 2007.
V. 76. P. 325-331. DOI: 10.2754/avb200776030325

38. BuKkcHe A.A. O3epHasn Yalika — Larus ridibundus
Linnaeus, 1766 // NMtuubl CCCP. Yaitkosble. Mocksa: Hayka,
1988.416¢c.

39. Apy3aka A.B., MuHunHa M.A., HYacosckux 3.B. PaHHee
pasBUTME arpeccMBHOroO NOBEAEHUA U YCKOPEHHbI pocT
NTEHLOB 03epHO Yaiiku (Larus ridibundus) B ycnosusax
paspexeHHOoro rHesgosaHusa // 30010rM4YecKknii KypHan.
2015.T.94.N1.C. 1-14.

40. Ros A.F.H. Effects of testosterone on growth, plumage
pigmentation, and mortality in Black-headed Gull chicks //
Ibis. 1999. V. 141. P. 451-459.

41. de Ruiter A.J.H., Koolhaas J.M., Keijser J.N., van
Oortmerssen G.A. Differential testosterone secretory
capacity of the testes of aggressive and nonaggressive mice

during ontogeny // Aggressive Behavior. 1992. V. 18. N 2. P.

149-157.

42. Spencer K., Verhulst S. Delayed behavioral effects of
postnatal exposure to corticosterone in the zebra finch
(Taeniopygia guttata) // Hormones and Behavior. 2007. V.
51. N 2. P. 273-280.

43. Loiseau C., Fellous S., Haussy C., Chastel O., Sorci G.
Condition-dependent effects of corticosterone on a
carotenoid-based begging signal in house sparrows //
Hormones and Behavior. 2008. V. 53. N 1. P. 266-273. DOI:
10.1016/j.yhbeh.2007.10.006

44, Kitaysky A.S., Wingfield J.C., Piatt J.F. Corticosterone
facilitates begging and affects resource allocation in the
black-legged kittiwake // Behavioural Ecology. 2001. V. 12.
N 5. P. 619-625.

REFERENCES

1. Shilov I.A. Ekologo-fiziologicheskiye osnovy
populyatsionnykh otnosheniy u zhivotnykh [Ecological and
physiological foundations of population relations in
animals]. Moscow, Moscow University Publ., 1977, 262 p.
(In Russian)

2. llyina T.A,, Ivankina E.V., Kerimov A.B. Cherty
individual'nosti i osobennost' kormovogo povedeniya
tomnykh i svetlykh samtsov mukholovki-pestrushki v
period vykarmlivaniya ptentsov [Personality traits and
peculiarities of foraging behaviour of dark and pale pied
flycatcher males at the period of rearing of nestlings].
Materialy mezhdunarodnoy konferentsii «Ptitsy-
duplognozdniki kak model'nyye ob"yekty v reshenii
problem populyatsionnoy ekologii i evolyutsii», Moskva,
22-28 sentyabrya, 2014 [Proceedings of the international
conference "Hollow-nesting birds as model objects in
solving problems of population ecology and evolution",
Moscow, 22-28 September, 2014]. Moscow, 2014, pp.
125-128. (In Russian)

3. Koolhaas J.M., Korte S.M., de Boer S.F., van der Vegt
B.J., van Reenen C.G., Hopster H. et al. Coping styles in
animals: current status in behavior and stress physiology.
Neuroscience & Biobehavioral Reviews. 1999, vol. 23, no.
7, pp. 925-935.

4. Dall S.R.X., Houston A.l., McNamara J.M., The
behavioural ecology of personality: Consistent individual
differences from an adaptive perspective. Ecology Letters.
2004, vol. 7, pp. 734-739.

5. Sih A, Bell A., Johnson J.C. Behavioral syndromes: an
ecological and evolutionary overview. Trends of Ecology
and Evolution. 2004, no. 19, pp. 372-378.

6. Sih A., Bell A., Johnson J.C., Ziemba R.E. Behavioural
syndromes: an integrative overview. Q. Rev. Biol., 2004,
no. 79, pp. 241-277.

7. llyina T.A,, Ivankina E.V. Seasonal variation of singling
activity and relative effect of advertising behaviour of
males with different plumage colour the Pied Flycatcher
(Ficedula hypoleuca). Acta Ornithologica, 2001, no. 36,
pp. 85-89.

8. Réale D., Dingemanse N.J. Animal personality.
Encyclopedia of live sciences, 2012, Available at:
https://onlinelibrary.wiley.com/doi/abs/10.1002/978047
0015902.a0023570 (accessed 07.09.2021)

9. |llyina T.A,, Ivankina Ye.V., Bushuyev A.V., Kerimov
A.B. Issues of studying behavioral types in population
biology of birds. Printsipy ekologii [Ecological principles].
2016, vol. 5, no. 3, pp. 56-56. (In Russian)

10. Bell A.M. Future directions in behavioral syndromes
research. Proceedings of the Royal Society. London Series
B. 2007, no. 274, pp. 755-761.

11. Drent P.J., Marchetti C. Individuality, exploration and
foraging in hand-raised juvenile great tits. Proceedings of
the 22nd international ornithological congress,
Johannesburg, 16-22 August 1998, Durban, 1999, pp. 896-
914.

12. Drent P.J., van Oers K., van Noordwijk A.J. Realised
heritability of personalities in the great tit (Parus major).
Proceedings of the Royal Society of London B, 2003, vol.
270, no. 1510, pp. 45-51. DOI: 10.1098/rspb.2002.2168
13. Dingemanse N.J., Wolf M. Recent models for adaptive
personality differences: a review. Philosophical
Transactions of the Royal Society B: Biological Sciences,
2010, vol. 365, pp. 3947-3958. DOI:
10.1098/rstb.2010.0221

14. Cockrem J.F. Individual variation in glucocorticoid
stress responses in animals. General and Comparative
Endocrinology, 2013, vol. 181, pp. 45-58. DOI:
10.1016/j.ygcen.2012.11.025

15. Dingemanse N.J., Both C., Drent P.J., van Oers K., van
Noordwijk A.J. Repeatability and heritability of
exploratory behaviour in great tits from the wild. Animal
Behaviour, 2002, vol. 64, no. 6, pp. 929-938. DOI:
10.1006/anbe.2002.2006

16. Benus R.F., Henkelmann C. Litter composition
influences the development of aggression and
behavioural strategy in male Mus domesticus. Behaviour,
1998, vol. 135, pp. 1229-1249.

17. Mendl M., Paul S.E. Litter composition affects
parental care, offspring growth and the development of
aggressive behaviour in wild house mice. Behaviour.
1990, vol. 116, no. 1-2, pp. 90-108.

18. Stern J.M. Offspring-induced nurturance: animal—
human parallels. Developmental Psychobiology. 1997,
vol. 31, no. 1, pp. 19-37.

30

ecodag.elpub.ru/ugro/issue/current




M.A. MuHuHa, A.B. ipy3aka

HOr Poccuun: akonorus, passmutne 2021 T.16 N3

19. Liu D., Tannenbaum B., Caldji C., Francis D., Freedman
A., Sharma S. et al. Maternal care, hippocampal
glucocorticoid receptor gene expression and
hypothalamic— pituitary—adrenal responses to stress.
Science, 1997, vol. 277, no. 5332, pp. 1659-1662.

20. Francis D.D., Diorio J., Liu D., Meaney M.J.
Nongenomic transmission across generations in maternal
behavior and stress responses in the rat. Science, 1999,
vol. 286, no. 5442, pp. 1155-1158. DOI:
10.1126/science.286.5442.1155

21. Caldji C., Tannenbaum B., Sharma S., Francis D.,
Plotsky P.M., Meaney M.J. Maternal care during infancy
regulates the development of neural systems mediating
the expression of behavioral fearfulness in adulthood in
the rat. Proceedings of the National Academy of Sciences.
1998, vol. 95, no. 9, pp. 5335-5340.

22. Zhang T.Y., Hellstrom I.C., Bagot R.C., Wen X., Diorio
J., Meaney M.J. Maternal care and DNA methylation of
the glutamic acid decarboxylase | promoter in rat
hippocampus. Journal of Neuroscience. 2010, vol. 30, pp.
13130-13137.

23. Carere C., Drent P.J., Koolhaas J.M., Groothuis T.G.G.
Epigenetic effects on personality traits: early food
provisioning and sibling competition. Behavior. 2005, vol.
142, no. 9-10, pp. 1329-1355.

24. van Qers K., Kohn G.M., Hinde C.A., Naguib M.
Parental food provisioning is related to nestling stress
response in wild great tit nestlings: implications for the
development of personality. Frontiers in Zoology, 2015,
vol. 12, suppl. 1, S10. DOI: 10.1186/1742-9994-12-S1-S10
25. Wilson D.S., Coleman K., Clark A.B., Biederman L. Shy-
bold continuum in pumpkinseed sunfish (Lepomis
gibbosus): An ecological study of a psychological trait.
Journal of Comparative Psychology. 1993, vol. 107, no. 3,
pp. 250-260.

26. Groothuis T. The influence of social experience on the
development and fixation of the form of displays in the
Black-headed Gull. Animal Behavior. 1992, vol. 43, pp. 1-
14.

27. Minina M.A., Druzyaka A.V. [Using the "Open Field"
method to identify the mechanism of formation of
strategies for feeding behavior of black-headed gull chicks
depending on early food supply]. Sovremennyye
problemy nauki i obrazovaniya, 2015, no. 5. Available at:
https://science-education.ru/ru/article/view?id=22168
(accessed: 04.09.2021) (In Russian)

28. Hunt G.L., Meloon S.C. Activity patterns of gull chicks
in relation to feeding by parents: their potential
significance for density-dependent mortality. Auk, 1975,
vol. 92, pp. 523-527.

29. Fetterolf P.M. Infanticide and non-fatal attacks on
chicks by ring-billed gulls. Animal Behavior, 1983, vol. 31,
pp. 1018-1028. DOI: 10.1016/S0003-3472(83)80007-4
30. Kharitonov S.P. Kharitonov S.P. The relationship of
black-headed gulls (Larus ridibundus) in a local grouping
within the colony. Zoologicheskiy zhurnal [Zoological
journal]. 1981, vol. 60, no. 6, pp. 871-877. (In Russian)
31. Mikhel'son Kh.A., Lein'sh G.T., Klimpin'sh V.A., Liyepa
V.K. Study of population dynamics of some ducks in Latvia
by continuous banding of incubating females and
ducklings. Ornitologiya [Ornithology]. 1963, no. 6, pp.
280-292. (In Russian)

32. Kim S.Y., Noguera J.C., Morales J., Velando A. The
evolution of multicomponent begging display in gull

chicks: sibling competition and genetic variability. Animal
Behavior. 2011, vol. 82, pp. 113-118.

33. Fucikova E., Drent P.J., Smits N., van Oers K. Handling
stress as a measurement of personality in great tit
nestlings (Parus major). Ethology, 2009, vol. 115, pp. 366-
374. DOI: 10.1016/50003-3472(74)80027-8

34. Minina M.A., Telegina Ya.R., Druzyaka A.V., Zotov
A.Yu. Vliyaniye usloviy rannego razvitiya na formirovaniye
individual'nykh povedencheskikh kharakteristik u
ptentsov ozornoy chayki (Larus ridibundus) [Influence of
conditions of early development on the formation of
individual behavioral characteristics in the chicks of the
black-headed gull (Larus ridibundus)]. Materialy
Vserossiyskoy konferentsii, posvyashchonnoy 120-letiyu so
dnya rozhdeniya professora G.P. Dement'yeva,
Zvenigorod, 27 sentyabrya-1 oktyabrya, 2018 [Materials
of the All-Russian conference dedicated to the 120"
anniversary of the birth of Professor G.P. Dementieyv,
Zvenigorod, September 27-October 1, 2018]. Zvenigorod,
2018, pp. 246-253. (In Russian)

35. Favati A., Zidar J., Thorpe H., Jensen P., Lgvlie H. The
ontogeny of personality traits in the red junglefowl,
Gallus gallus. Behavioral Ecology, 2015, vol. 27, no. 2, pp.
484-493. DOI: 10.1093/beheco/arv177

36. Ginsburg H.J., Brand W.G., Taylor R.D. Inhibition of
distress vocalizations in the open field as a function of
heightened fear or arousal in domestic fowl (Gallus
gallus). Animal Behavior, 1974, no. 22, pp. 745-749. DOI:
10.1016/50003-3472(74)80027-8

37. Okuliarova M., Skrobanek P., Zeman M. Effect of
Increasing Yolk Testosterone Levels on Early Behaviour in
Japanese Quail Hatchlings. Acta Veterinaria Brno, 2007,
vol. 76, pp. 325-331. DOI: 10.2754/avb200776030325

38. Viksne Ya.A. [Black-headed gull — Larus ridibundus
Linnaeus, 1766]. In: Ptitsy SSSR. Chaykovyye [Birds of the
USSR. Gulls]. Moscow, Nauka Publ., 1988, 416 p. (In
Russian)

39. Druzyaka A.V., Minina M.A., Chasovskikh Z.V. The
early development of aggressive behavior and rapid
growth of chicks in the Black-headed Gull (Larus
ridibundus) in conditions of diffused nesting. Biology
Bulletin, 2015, vol. 42, no. 9, pp. 808-820. DOI:
10.1134/51062359015090034

40. Ros A.F.H. Effects of testosterone on growth, plumage
pigmentation, and mortality in Black-headed Gull chicks.
Ibis. 1999, vol. 141, pp. 451-459.

41. de Ruiter A.J.H., Koolhaas J.M., Keijser J.N., van
Oortmerssen G.A. Differential testosterone secretory
capacity of the testes of aggressive and nonaggressive
mice during ontogeny. Aggressive Behavior. 1992, vol. 18,
no. 2, pp. 149-157.

42. Spencer K., Verhulst S. Delayed behavioral effects of
postnatal exposure to corticosterone in the zebra finch
(Taeniopygia guttata). Hormones and Behavior. 2007, vol.
51, no. 2, pp. 273-280.

43. Loiseau C., Fellous S., Haussy C., Chastel O., Sorci G.
Condition-dependent effects of corticosterone on a
carotenoid-based begging signal in house sparrows.
Hormones and Behavior, 2008, vol. 53, no. 1, pp. 266-273.
DOI: 10.1016/j.yhbeh.2007.10.006

44, Kitaysky A.S., Wingfield J.C., Piatt J.F. Corticosterone
facilitates begging and affects resource allocation in the
black-legged kittiwake. Behavioural Ecology. 2001, vol.
12, no. 5, pp. 619-625.

ecodag.elpub.ru/ugro/issue/current

31



South of Russia: ecology, development 2021 Vol. 16 no. 3 M.A. Minina & A.V. Druzyaka

KPUTEPUU ABTOPCTBA AUTHOR CONTRIBUTIONS

Mapwusa A. MMHMHa NpoaHann3npoBana gaHHble, Maria A. Minina analysed all the data, made the calculations
BbINOJIHW/IA pPacyeTbl, Hanncana pykonucb. Anekcen B. and wrote the manuscript. Alexey V. Druzyaka collected
[Opy3sKa cobpan GpakTMYeCKMe AaHHble B NoJie, data in field edited the draft manuscript. Both authors are
oTpeaakTMpoBan pykonucb. Oba aBTopa B paBHOM CTENeHM equally responsible for plagiarism and self-plagiarism and
HecyT OTBETCTBEHHOCTb NPU OBHaPYKEeHUW NaarmaTa, other ethical transgressions.

camonnarnata Uam Apyrnx HeaTu4eCcknx np06neM.

KOH®/TUKT UHTEPECOB NO CONFLICT OF INTEREST DECLARATION
ABTOpPbI 32ABAAIOT 06 OTCYTCTBUM KOHPMKTA MHTEPECOB. The authors declare no conflict of interest.
ORCID

Mapwus A. MunuHa / Maria A. Minina https://orcid.org/0000-0002-7356-7572
Anekceit B. [lpysnaka / Alexey V. Druzyaka https://orcid.org/0000-0002-3597-1283

32 ecodag.elpub.ru/ugro/issue/current




IKO/I0rMA KUBOTHbIX

tOr Poccuu: akonorua, passutme 2021 T.16 N 3

OpuruHanbHan ctatba / Original article
V/IK 598.26 (470.63)
DOI: 10.18470/1992-1098-2021-3-33-46

PacnpocTpaHeHue U AMHAMUKA CUHAHTPONU3aL MK BAXUPA
Columba palumbus 8 CTaBpono/sibCKOM Kpae

No6os.b B. Manosw-mol, Bukropuma B. I0¢epeBa2, Bukrop A. TeanOBS, Omuntpunia N. IO¢1>epe|33
'Poceuiickuii rocyZapcTBeHHbIN arpapHbiit yHuBepcuteT — MCXA nmenun K.A. Tummnpnasesa, Mocksa, Poccus
2Ha|_|,1/|0Haan|>u7| napk «Kucnosoackuin», Kucnosozack, Pocecun

*MeskpaiioHHan TeppUTOPUanbHBIN CTaHLMA KOHbIX HaTypanucTos, KUCNoBoacK, Poccus

KoHTakTHOE nuo

Jlto60Bb B. Manosun4Ko, OKTOP 6MON0TNYECcKNX
HayK, npodeccop, Kadpeapa 3oonornmn PTAY — MCXA
mmeHn K.A. Tummpsasesa; 127550 Poccums, r.
Mocksa, yn. Tummpnasesckas, 4. 44, kopnyc 16.
Ten. +74999774113

Email I-malovichko@yandex.ru

ORCID https://orcid.org/0000-0003-1040-2890

dopmar LUTUPOBaHUA

Manoswuuko /1.B., lOdepesa B.B., Tenbnos B.A.,
lOdepes [.M. PacnpocTpaHeHue 1 AMHAMUKA
CUHaHTponwu3aumum Baxmpa Columba palumbus B
Crasponosibckom Kpae // tOr Poccum: skonorus,
passutme. 2021. T.16, N 3. C. 33-46. DOI:
10.18470/1992-1098-2021-3-33-46

MonyyeHa 9 niona 2020 r.
Mpowna peueHsnposaHue 14 Hoabps 2020 .
MpuHAaTa 26 anpens 2021 r.

Pesiome

Lienb. YCTaHOBUTb COBPEMEHHOE COCTOAAHME M XapaKTep PacnpocTpaHeHUs
BAxupA Columba palumbus Linnaeus, 1758 B CTaBponosibCKOM Kpae,
NpPoaHanM3npoBaTb TEHAEHLUUN CUHAHTPOMM3aLMK BUAA.

Martepuan n metogbl. MpocTpaHcTBEHHOE pacnpegeneHve, buonorna u
3KoJsiorMA Baxups uccnegosanncb B 2006-2019 rr. no ob6LWenpUHATLIM B
OPHUTO/IOTUN METOAMKAM C MOCAeAyloLen CTaTUCTUYECKOW 06paboTKoM.
O6Wasn NPOTAXKEHHOCTb MapLIPYTOB yYeTa B Pas3/iMYHbIX TMMAx 6MoTOMNOB
no Bcew TeppuTopun CTaBponoIbCKOro Kpas coctasuaa 6osee 3 500 Km.
Pe3synbtatbl. Mo pe3ynbTatam MCCNefOBaHWWA YCTAaHOB/JIEHO ObWTaHue
BAXMPA B 27 TeppuTOpuanbHbiXx eauHuuax CraBponosIbCKOro Kpas
(MyHMUMNANbHblE paioHbl, rOpPoAa KPaeBoro 3HauyeHus/ropoackue
OKpyra). B cTenHbix paioHax OCHOBHOE YWUCAO BCTPeY MPUYPOYEHO K
WNCKYCCTBEHHbIM rnocagkam Ce/IbCKOXO03ANCTBEHHbIX 06beKTOB
(necononocbl BAOAbL nonen, 6puragbl, KowWwapbl, 03e/eHEHNE IMHENHDbIX
06bEKTOB — aBTOMOBU/IbHbIE U Kene3Hble goporu). B pernoHe KaBkasckue
MuHepanbHble Bogbl BAXMPb OTMEYEH B 3€/1EHbIX HACAXKAEHMAX FOPOAOB-
KYpOpTOB. 33 Nepuoa UccnefoBaHnn HalaeHo 78 rHess Buaa.
3aKknoueHue. PesynbTaTbl MCCNefoBaHUA MNOATBEPKAAIOT YCTOMYMBOE
pacwmpeHune apeana BAXMpA B permoHe. OcBoeHWe BUAOM aHTPOMOreHHbIX
NaHAWwadToB NPOXoAUT HepaBHOMEPHO. LLIMpoKo 0cBOEHbl arpoLueHo3bl 1
cucTema 03eNleHeHUA NMHeNHbIX 06beKToB. TeMnbl CUHAaHATPOMNMU3aLMM, B
LEeNoM, HapacTaloT. Ho B HaceneHHbIX MyHKTax BUA, MNPEUMYLLECTBEHHO,
0CBaMBaeT MeCcToobuTaHnA 6an3KMe K eCcTECTBEHHbIM — KPYMHbIE 3e/1eHble
MacCCH1BbI, OTAA/IEHHbIE OT XKW1 3aCTPOMNKM.
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Abstract

Aim. To establish the relevant condition and nature of the distribution of
the woodpigeon Columba palumbus Linnaeus, 1758 in the Stavropol
region and to analyse the synanthropisation trends of the species.
Material and Methods. The spatial distribution, biology and ecology of the
wood pigeon were studied in 2006-2019 according to generally accepted
methods in ornithology, followed by statistical processing. The total length
of routes monitored in various types of biotopes throughout the Stavropol
region amounted to more than 3,500 km.

Results. According to the study results, the wood pigeon inhabits 27
territorial units of the Stavropol region (municipal districts, cities of
regional significance/urban district). In the steppe regions it is mainly
found in artificial planting of agricultural entities (forest belts along fields,
brigades, barns, landscaping of linear features - roads and railways). In the
region of the Caucasian Mineralnie Vodi, the wood pigeon can be
observed in the green spaces of resort towns. During the study period, 78
species nests were found.

Conclusion. The results of the study confirm the steady expansion of the
range of the wood pigeon in the region. The occupation of anthropogenic
landscapes by the species is uneven. It has widely adapted to agrocenoses
and linear features in the landscape. The rate of synanatropisation, in
general, is increasing. However, in settlements the species predominantly
develops habitats close to nature - large green areas, remote from
residential buildings.

Key Words
Stavropol region, Columba
synanthropization, urbanization.

palumbus;  distribution,  biotope,
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BBEAEHUE

Baxupb Columba palumbus Linnaeus, 1758 — Bug ¢
obwupHbIM apeanom [1]. MpupoaooxpaHHbIi cTaTyc BUAA
cornacHo cucteme Kateropuit MCOM — LC (Bbi3biBatowmit
HaMMeHblUKne onaceHusa) [2].

B CTaBpoMo/sIbCKOM Kpae BAXMPb — THe3gAwmics
NPONETHbIN W 3UMYIOWMIA BUA. AHANU3 AUTEPATYPHbIX
AaHHbIX XIX — Hayana XX BeKa NoKasbiBaeT HEOAHOPOAHYO
KapTMHY YMCNEHHOCTU W XapaKTepa npebbiBaHUA BuAa B
KaBKa3ckoM Kpae, B LENOM, U B Pa3/IMYHbIX €ro YacTax.
Tak, M.H. BorgaHos [3] B 0630pe opHuTOdayHbl KaBkasa
YKa3blBaeT, YTo BAXMPb BOAWTCA Ha BCEM MNPOCTPAHCTBE,
«BClOAY  [OBONbHO  OObIKHOBEHEH» U YBEPEHHO
npeanosiaraeT ero 3MMoBKy B 6onblom Kosmyectse. Ha
0buTaHMe BAXMPA B IMCTBEHHbIX siecax Bcero KaBKascKoro
Kpas, ero ocea/iocTb B BOCTOYHOM 3aKaBKasbe YKa3blBaloT
rN. Papae, K.A. CaTyHuH [4-6]. AHANOrMYHOTO MHEHMA
npugepkmeaetca U H.A. AnHHUK [7], c yTOYHEHUEM, YTO B
CTaBpOMONbLCKOM TybepHUN BUA, He 3umMyeT. TaKke aBTop
OTMEYaeT, YTO BAXMPb THE3AUTCA MNPEUMYLLECTBEHHO B
npeagropbax u ropax Kaskasa, a okoso CtaBponons neTom
He O0COBEHHO MHOrOYMCNEeH W elle MeHblle ero Ha
paBHUHax. HO oceHbio, BO Bpems MpPOaEeTa, YNCNEHHOCTb
BAXMPA MHOrOKpaTHO BoO3pacTaeTr. o3aHee BAXMPA, Kak
rHe3gALWMNCA BUA, NIeCOB CTAaBPOMNOJIbCKOTO NecocTenbs
ynomuHaeT WU.b. BonuyaHeukuit [8], Kak 3umyloWwmii BUA
CraBpononbckoro kpas — C.M. ®egopos [9].

B cOBpeMeHHbI nepuos aKTUBHOE pacceneHune
Buaa Ha CtaBpononbe Havyanocb, BepoAaTHo, B 1970-1980-x
rogax v 3a nocneaylolme AecaTUNETUA OH LUMPOKO OCBOWU
CEeBEPHYI0 M LEeHTpanbHyto 4YacTb Kpasa [10; 11]. Ho Ha
HayanbHbIX 3Tamax B THE340BOM Mepwos BCTpevascs
¢dparmeHTapHo. Tak, B /leTHEM HaceneHwu JiecoB W
WNCKYCCTBEHHbIX HacaxaeHu CTaBpono/ibCKOM
BO3BbIWEHHOCTU B KOHUe 1970-x m 1980-x rogax Bupg
oTmeyeH He ©6bin [12; 13]. B 3umHMIA  nepuos
BCTPEYAEMOCTb BMAA CHWMMKANACb C ceBepa K tory Kpasa u
BApbMpPOBaNacb OT KPYMHbIX CKOMAEHUI A0 eAWHUYHbIX
ocobenr. B TpeTbeit aekabpsa 1990 roga B MnaToBcKOMmM
palloHe B OKpPecTHOCTAX cen 3os0TapeBka, bonbluve u
Manble PogHuku, [obpoBosbHOE OTMEYANINUCH CKOMIEHMUA
BAXMPA YncneHHoctblo B 5000-7000 ocobeit [14]. Ha tore
Kpas, B NPeAropHbIX paWoHax, B I3TOT nNepuos BUA
BCTpeyanca B Hebonbwom Konuuyectse [15]. B nepwuop ¢
1990-x no cepeanHy 2000-x roaos rHe3f0Bas YNCAEHHOCTb
Baxmpa B CraBponosibCcKOM Kpae Bo3pocna B 3,5 pasa
(0,9 Tbic. nap w 3,2 Tbic. nap, COOTBETCTBEHHO),
nocnerHesgosaa B 2,3 pasa (3,2 Tbic. ocobelt n 7,6 TbicC.
ocobeit, cootBetctBeHHO) [16]. Mo  pesynbTatam
nccnenoBaHuii, nposegerHbix 8 2011 n 2012 rogax B
neconosiocax CTenHbIX paiioHOB CraBpononba
(AnaHaceHKOBCKUN, MnaToBcKuiA, MNeTpoBcKui "
Ap3rvpCKUiA paiioHbl) B rHE340BOM Nepuod, KOAMYecTBo
BAxupAa coctasuno 8 2011 r. — 26 nap, 8 2012 r. — 28 nap,
npv cpeaHein sctpeyaemoctv — 0,33 napbl Ha 1 Km (27 nap
/ 89,8 km) u 0,25 nap/ra (27 nap / 108,6 ra) [17]. Ana
arpoueHo3oB B Uenom  (mona M seconosnocbl B
coBOKynHocTh — 1 km? arpouerosa = 100 ra =97,7 ra nawHu
+ 2,3 ra n1econonoc) cpeaHan rHe3gosasn NAOTHOCTb BAXMUPA
cocrasnana 0,58 nap/km? [17]. Mo coctosaHuio Ha 2013 rog,
YUCNEHHOCTb FHe3aAwmMxca BAxvpeih B CTaBpPONO/bCKOM
Kpae B UenoM coctaBasna  okono  17700-25900
rHesgawmxca nap [17].

YnomvHaHve O TOM, 4TO BAXMPb M3pesKa
rHe3guaca Ha tore CTaBpONosIbCKOro Kpas, B Iecax permMoHa
KaBkasckme MuHepanbHble Boabl B 1950-1960 rogpbl

COXPaHWNOCb B KapTOTEKe BblAAlOLLLEroca CTaBpPOMo/ibCKOro
3oon0ra M.A. Pe3Huka [18]. B o0630pe opHUTODAyHbI
UeHTpanbHoro KaBkasa atoro nepuog P.J1. Beme [19]
TaKXe OTMeyaeT, 4YTO BMA, B HebONbLIOM KOAMYecTBe
HacenseT AUCTBEHHble neca npearopuit. Ho KOHKpeTHbIX
OaHHbIX no pervoHy KMB aBTtop He npuBOAMT.
BoccTaHOBUTL  KapTUHY  MPUYPOYEHHOCTU  BAXMPA K
HaceneHHbIM NMyHKTaM COBPeMEHHOM TeppUTOpPUM pernoHa
KaBKasckux  MuHepanbHbix  Bog  (KMB)  cnoxHo.
Bcnepnctene HebonblIOro KosMyecTBa COOTBETCTBYHOLLMX
onyb6/IMKOBaHHbIX UCTOYHWKOB TOTO Nepuoga, B LENoM, u
O4YeHb YCNOBHOFO YMOMWHAHWA, Ha3BaHWA HACEeNEHHOro
NyHKTa — He CTO/IbKO KaK MecTa peasibHOM BCTpeuw,
CKO/MIbKO ~ KaK  «reorpaduyeckort NpuBA3KM»  y4yacTKa
HabNloAEHUIN K M3BECTHbIM ToyKam. Ony6/iMKOBaHHbIX
CBEAEHUI O HAceneHuu nTuL, MecTHOCTU COBPEMEHHOrO
pacnonoxkenus r. Kucnosoacka B XIX Beke Takke KpaliHe
mano. B cBA3M ¢ 3Tum, ocobyto LeHHOCTb AN NOHUMAHUA
nyte  dopmupoBaHua  opHuUTOdayHbl  MMeeT  TpyA,
®.K. NlopeHua [20], nocetusluiero Kaskas B 1883-1885 rr.
[Ona  HeKkoTOpbIX BWOOB UCCNefoBaTeNb  HaNpAMYHO
yKa3blBaeT GaKT BCTPeUN HeNnocpeAcTBEHHO B HaceleHHOM
nyHKTe. Ho BAXMPb K UX YMCy He OTHOCUTCA. B onncaHuax
@.K. J/lopeHy, NpuBoaUT CBELEHUA O BECEHHMUX BCTpeyax
BMAa Ha Nyt K bepmambiTy, Ha nnato bepesosckoro
ylwenba n nctokax p. oua.

B coBpemeHHbI nepuos B ropoae-kypopre
Kucnosopacke BAXMpb B YepTe HACeNEHHOro MyHKTa B
rHe3goBoM nepuog Bnepsble 6bln OTMEYeH B nepBoi
nonosuHe 1990-x, BCTpe4aeMoCTb MeaneHHO Bo3pacTana K
2000-m rogam. C Havana 2000-x rogos noaTBEpPAEHbI
baKTbl rHe340BaHMA 3TOTO BMAA B YepTe APYrMx roposos
KMB — r. EcceHTyku (c 2002 r., no coctoaHuio Ha 2005 r.
—20-30 nap), r. "enesHoBOACK, OKPecTHOCTH I. MNATUropcka
[21]. CxoaHble npoueccbl OTMEYEHbI U A conpenenbHbIxX
TeppuTopuin — Kapayaeso-Yepkeccum [22; 23].

Martepwuansl, nosy4yeHHble B pe3synbTate
npoBeAeHHbIX MUCCNeA0BaHUM, aKTyaausupyoT WHpopma-
LMIO O XapaKTepe pacnpocTpaHeHWsa BAXMpA  Ha
TeppuTopun CTaBpOMNONBbCKOTO Kpasd W MOTYT CAYXKWUTb
OCHOBOM ans nanbHelwero [0NTOBPEMEHHOIO
MOHUTOpPUHIra  pacnpegenenna Buaa. CoBpemeHHble
CBeleHMA O BCTPeYaemocTM BMAA B AHTPOMOreHHbIX
naHpwadrtax, B TOM 4YUCAE HACe/NeHHbIX MNYHKTAX,
NMMUTUPYOWMX GaKTOPaXx, MO3BOASAIOT OLEHUTb ANHAMUKY
CMHAHTpPOMM3aLMM U NPOrHO3UPOBATb  JajbHelwne
M3MEHEHWA YNC/IEHHOCTM BMAA Ha TEPPUTOPUN Kpas.

MATEPUAN N METOAbl UCCNEQOBAHUA

PalioH uccnedosaHuli

OcHOBHble uccnegosaHma nposoaununck B 2006-2019 roaax
Ha TeppuTopum CTAaBPOMNO/IbCKOTO Kpas, Takke B 0630p
BK/IIOYEHbI OTAE/bHblIe HabaoaeHun, caenaHHble B 2002 u
2003 rogax. PerMoH pacnosio)KeH B LEHTPaAbHOM 4YacTu
MpenKaBKasba M Ha CEBEPHbIX MAKPOCKNOHax Bosbloro
KaBka3sa. lNpeakaBKa3sckaa paBHWHa 3aHMMaeT 6onee 80%
naowaan Craspononba M NpenctaBnseT coboW HKHYIO
yacTb obwwupHOM  BocToOYyHO-EBpOMENCcKOM  pPaBHUHDLI.
HOkHas YacTb pernoHa nponeraet mexay CTaBponosibCKoM
BO3BbILEHHOCTbIO U MacTOULHBIM XPebTOM U OTHOCUTCA K
npearopbam KaBKasa. MpoTAKEHHOCTb pervoHa
coctaBnseT 285 Km ¢ ceBepa Ha tor u 370 — ¢ 3anaga Ha
BOCTOK. Ha tore Kpali rpaHuumT ¢ Pecnybaukoii CesepHas
OceTus, KabapauHo-bankapckoli Pecnybankoi, YeyeHckom
Pecnybaunkoi, Ha 3anage — ¢ KpacHogapckMm Kpaem, Ha
ceBepe — ¢ PoctoBckoi obnactelto u  Pecnybnukoi

ecodag.elpub.ru/ugro/issue/current

35



South of Russia: ecology, development 2021 Vol. 16 no. 3

L.V. Malovichko et al.

KanmbikuA, Ha BocToke — ¢ Pecnybaukoit farectaH [24]. B
pamMKax UccneaoBaHUM yyeTbl NPOBeAEHbI Ha TEPPUTOPUAX,
UMEeILWMX NPUPOSOOXPAHHbIA  CTaTyc:  MpaaknuHcKul
3aKa3HuUK (CTenHoBcKuiA paioH) — OOMNT pernoHanbHOro
3HayeHuna; HayuoHanbHell napk «Kucnosodckuli» (pernoH
KMB, ropoa-kypopT Kucnosogck) — OONT denepanbHoro
3HayeHwun; peauoH Kasekasckue MuHepanbHbie BoObl B
rpaHuuax CTaBpoMo/ibCKOro Kpas (HaceseHHble MYHKTbI U
OKPECTHOCTU; J1IECOMOOCHI, IECHbIE YYACTKU Y NMOAHOXKMUA U
Ha CK/IOHAX OCTAHLOBbIX MarmaTuyeckux rop — r. Jlbicas,
r. Bepbnwog, r. bbik). KaBKasckne MwuHepanbHble Bogbl
MMeIT CTaTyC 0cob0 OXPaHAEMOro 3KO0r0-KypOpPTHOrO
pernoHa Poccuiickolt Pepepauun. 3To HagpermoHanbHoe
obpasoBaHue, BKAtoyatowee B CTaBpPOMOJbCKOM Kpae —
ropoga leoprmnesck, MmnHepanbHble Bogbl, KenesHoBOACK,
MNaturopck, EcceHTykn, Kncnosoack, J/IepmMoOHTOB, a TaKKe
palioHbI MWHepaoBoACKUHA, leoprueBckui "
MpearopHbit; B8 KabapauHo-Bankapckoit Pecnybanke —
3onbCKKUn paioH; B KapayaeBo-Yepkecckoi Pecnybnnke —
ManokapayaeBcKui " MpuKy6aHcKni palioHbI.
Tepputopua KMB coctaBndaetr okono 10% oT naowagm
CtaBpononbCcKoro Kpas [25].

B npeaenax CraBpono/ibCKOrO KpaA BblAe/EeHbl
cneayolimMe NPUPoAHbIE 30HbI: NOAYNYCTbIHHAA CTENHaA co
CBET/I0-KalUTaHOBbIMM noyBammn (18% TeppuTopuM Kpas),
cyxaa CcTenb C TEMHO-KAWTaHOBbBIMW U  KalITaHOBbIMM
noysamu (36%), ymepeHHO-3acyLwIMBan CTemMb C OXHbIMU
N, OBbIKHOBEHHbIMW YepHo3emamu (40%) M AOCTAaTOYHO
yBNaXKHEHHasn cTenb c YyepHO3eMamm cnabo-
BbILLLE/IOYEHHBIMW,  BbILLLE/IOYEHHbIMKW,  TEMHO-CEPbIMMU
NeCcHbIMU NoyBamu (6%).

UccnepoBaHuamu 6b11n OXBayeHbl BCe
MYHWLMNANbHbIE PAMOHbl KPas, PacnofioXKeHHble KaK B
6aripayHbIX NeCcoCTenHbIX U CTEMHbIX NaHAWadTax, Tak U B
npearopHbIX paloHax Ha tore pervoHa. lMpuoputeTHble
MapLpyTbl y4eTa ONpesensinch C y4eTOM 3KOOTUYECKUX
ocobeHHOCTEN BMAA W 33[3a4M MOHWUTOPUHIA COCTOAHMUA
BAXMPA  Ha  paHee 06CNeAOBaHHbIX  TEPPUTOPUAX
(cobcTBEHHbIE AaHHble M, OMNYyBAMKOBaHHblE B pPasHble
nepuoapl, AaHHble APYrUX uccnegosatenei). Ans oueHKU
pacnpeaenenus BMAa, Kak  aeHpoduabHOro "
NPUYPOYEHHOrO, NPEeMMYLLeCTBEHHO, K arpougeHo3am,
CyLLeCTBEHHbIM MOKa3aTeNAMWU  CTPYKTypbl NPUPOJHO-
TEPPUTOPUANBHOTO  KOMMAEKCa  perMoHa  ABAAKOTCA
NJoWaAN CeNbCKOXO3ANCTBEHHbIX Yyroauin W necos. B
3emenbHom ¢oHae Kpas 6onee 92,2% (6102,3 Tbic. ra)
OTHOCUTCA K 3EM/IAM CE/IbCKOXO3ANCTBEHHOTO Ha3HayeHus
1 92,6% (5652 TbiC. ra) U3 HUX — CE/IbCKOXO3ANCTBEHHbIE
yroabsa: 69,5% — nawHs, 29,8% — ectecTBeHHble KOPMOBbIE
yroaba (M3 Hux: 27,9%, (1580,1 ra) — nactbuwa u 1,8%
(102,1 Tbic. ra) — ceHokocbl) [25]. Mo gaHHbIM MopTana
OpraHoB rocyAapcTBeHHoMn Bnactu CTaBpOMO/IbCKOro Kpas
B pernoHe npousBoautca okKono 8-10% poccuinckmx
obbemoB 3epHa, 6bonee 4% caxapHoM cBeKnbl, 5%
NoACONHEYHUKA, B arpapHOM CeKTope Hambonee BbiCOKME
nokasaTesiv OTMeYaloTCA B pacTeHMEeBOACTBE W, B NepByto
ouyepesb, B 3epHOBOM npoussoacTee [26].

CTaBpono/ibeé OTHOCUTCA K MaNo/IeCHbIM PerMoHam,
obuwasa naowanb necos no cocroaHuio Ha 2018 rog —
130,1 TbIC. ra, U3 HUX /leca, PacnoNOXKEHHbIE Ha 3emMnAx
FOPOACKMX W Ce/IbCKUX MNOCENEeHUN, COCTaBAAOT BCero
15,6 Tbic. ra. Mnowaab ecTecTBEHHbIX NE€COB COCTaBAAET
51,1 TbIC. ra, UCKYCCTBEHHOIO NPOUCXOXAeHUA — 41,2 ToiC.
ra [25]. CrenHoe necopasBejeHuWe B Kpae Ha4yanocb B
KoHue XIX B., O4HAKO [0 cepeguHbl XX CTONETUA 3T
paboTbl He HOCWAM MaccoBOro xapaKkrtepa. MNogasnsioliee

60bWNHCTBO 3aLLMTHbIX 1ECOHACAKAEHWNI B Kpae co3aaHo
nocne NnpuHATMA B 1948 r. TaK HasbiBaemoro «CTa/IMHCKOro
nnaHa npeobpasoBaHua npupogbl». OCO6EHHO MHOroO
nleconosioc 6bIN0 BbicaXKeHO ¢ KoHua 1960-x roaos, Koraa
OTMEYaA/IUCb CU/IbHbIE NblIbHbIE BYpPU.

YyeTbl NTWL, NPOBOAWAUCL B PA3ANYHbIX TUMAX
6uoTonos (neconosiocax, 6alipayHbIX U NOMMEHHbIX Necax,
caflax, CeNbCKUX U FTOPOACKUX MNOCENEHUAX, XO3ANCTBEHHbIX
obbeKTax (bpuragbl, OXOTX03AMWCTBA, Kowapbl) U T.4.) No
Bcel Tepputopumn CTaBponoNbCKOro Kpaa. B pervoHe
KaBKasckne MuHepanbHble Boabl O4HOM W3 OCHOBHbIX
NAOWaAOK UccnenoBaHui 6bin ropoa-kKypopT Kucnosogack
M, HaxoA4AlWascs B €ro agMUHUCTPATMBHbLIX TFPaHULAX,
ocobo oxpaHaemas npuvpogHas TeppuTopun
denepanbHOro  3HaAYeHMs —  HALMOHa/NbHbIA  MapK
«Kucnosogckuii». OONT co3gaHa B 2016 rogy Ha ocHoBe
OZHOTO M3 CamMblX 6ONbLINX PYKOTBOPHbIX MAPKOB B MUPE —
Kucnosoackoro KypopTHoro siedyebHoro napka. lNnowaap
HauMOHaNbHOro napka — 965,8 ra, n3 HUX okosao 662,2 ra
NoOKpbITble Necom. ITo ogHa M3 Hambonee noceliaembix
OONT B 3anoBegHol cucteme Poccum — B 2019 roay no
[AHHbIM TypoOnepaTtopoB MapK nocetuno novytu 1,5 maH
YyesoBeK.

Ob6wWan npoTAMKEHHOCTb MNPOBEAEHHbIX Y4YeToB
coctaBuna 6onee 3 500 KM. B pgaHHbIi 0630p Takke
BK/IIOYEHbI CBeAeHMA pparmeHTapHbIx obcnesoBaHuii 2002
n 2003 rr. u pe3ynbTaTbl, NOAYYEHHbIE MPU NPOBEAEHUU
yyeTtoB nTuy B CraBponosnbckom Kpae B 2015-2018 rr., B
pamMKax nporpammbl co34aHUA ATaaca rHe3gALLMXCAa NTUL,
Esponbl. O6cnenoBaHo 39 KBagpaToB pasamepom 50x50 Km.
B pamkax wuccnepoBaHuA  6bIn0  npoBedeHO  ABa
NpoTAMKeHHbIX (6onee 200 Km) aBTOMOBMAbHLIX Yy4yeTa:
c. Kneska — r. Craspononb (214 km; yuteHo 0,5 oc. / 100
Km); r. Crasponosb — c. [usHoe — c. Ap3arnp (300 Km;
3,7 oc. /100 Kkm).

OcHOBHOW 06beM UcCef0BaHUIM Obin NpoBeAeEH B
rHe3goBoN nepuog, yuyTeHo — 1323 ocobu u 78 rHess,. Bo
BHEe rHe3g0Bol nepuog, (ceHTabpb-peBpanb) B ceBepHOM U
LLeHTPa/IbHOM 4YacTu Kpasa oTmevyeHo 139 ocobeli Baxups:
AnaHaceHKOBCKMI (76 oc.), AnekcaHapoBckuit (2 oc.),
Ap3rupckuii (26 oc.), MpayesBckuit (8 oc.), JleBOKYMCKMIA
(1 oc.), Hedprekymckuit (3 oc.), Hosocenmukuin (8 oc.),
CrenHoBckuid (3 oc.), TypkmeHckuit (8 oc.), LLinakoBcKkuit
(4 oc.).

MapLwpyTHble yYeTbI NpoBOANNUCH c
npumeHeHnem O0b6LLEeNPUHATLIX B OPHUTONOTMU METOAMK
nonesbix wuccnegosaHut [27-31]. Wcnonb3oBanucb Kak
newuve, Tak W aBTOMODOW/bHble Yy4YeTbl, MNO3BOAANOLWME

0XBaTUTb 6onblwmne paccToaHuA n OLEHUTb
MPUYPOYEHHOCTb  MNTUL, K  JIMHEWHbIM  O06beKTam
aHTpPOMNOreHHbIX  fNaHgwadtoB  (aBTOMOGUAbHbIE U

)enesHble foporu, J13M), BbIABUTb GaKTbl aHTPONOreHHoM
aAMMUHaLMK. MpY Newmnx yyetTax Ha NPOTANKEHHbIX SIECHbIX
yyacTKax (/flecHble HacaXAeHus HauMOoHaNbHOro napka
«KMCNOBOACKMIY, 0BNECEHHblE Y4YacTKM MOAHOXMUA U
CK/IOHOB rop-N1aKKoMTOB TeppuTopun KMB u ap.) Baxupei
YUWTbIBaNIM BU3YaNbHO W/MAM MO rONAOCY HAa MaplupyTax
O/IMHOM He MeHee 2 KM. Pa3mepbl y4YeTHOM NoJOChI
onpegensnacb  YC/AOBMAMM  KOHKpeTHoro  6uotona
(arpoueHo3bl, ypbaHM3MpoBaHHble NaHAWadTbl, BKAKOYAA
cenntebHble 30HbI, W Ap.), B TOM YuCAe LMPUHOM
TUNUYHOTO MECTO0BbUTaHMA — IeCONO/IOC U COCTaBASAAN OT
12 po 200 m. Jlecononocobl, NPU HA/IMYUU BO3MONKHOCTH,
obcnegoBanMcb Ha BCeM CBOEM  MPOTAMeHWUM, Anbo
0XBaTbiBaNM 6O/bLWYID WX YacTb. Y4YeTbl MNPOBOAWUANUCH
NnpevMyLLecTBEHHO B THEe340BOM nepuos, B paHHUWe
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yTPeHHMe 4vacbl. B Xxoge y4eToB perucTpuposanucb W
HaHOCWAUCb Ha KapTy JKuable rHesga Baxupen. [pu
ONMWCaHUW  THEe3ZOBbIX  MOCTPOEK  WMCMOAb30BAANUCHL
CneuuanbHble KapTOYKM, B KOTOPbIX (GUKCMPOBaAUCH
cneaylolwme AaHHble: gata, norogHble yciosus, 6uoton,
nopoaa M BbiCOTa AepeBa, BbICOTa PAcMo/iOKeHUs rHesaa,
cnocob MpuKpenieHua rHesfa, CTPOUTENbHbIA maTepuan,
cofepXUmoe rHesfa, HaanuMe W 6AU30CTb BOAHBIX W
AHTPOMNOTreHHbIX OBBLEKTOB (XO3AMWCTBEHHbIE MOCTPOMKM M
NMHeNHble 06beKTbl (aBTO M esesHble A0POrU, NMHUU
aneKTponepesay u 4p.), rHesq Apyrux Bua0B, ocobeHHOCTU
noseAeHUa NTUL, B THE3L0BOW U BHe rHe340BOM nepuoabl,
bakTbl anumuHaumMM M ap. lpu NpoBeAeHUM yyeToB
OLEHMBA/CA TaKXe Xapaktep 6MOLEHOTUYECKMX CBA3el
BMAa (nepeceyeHne, NepekpbiTME FHE340BbLIX Y4aCTKOB C
XWLHBIMKM  BMAAMM NTUL, WCNOMb30BaHWE THEe340BbIX
NocTpoeKk ApyrMx BWMAOB) M NOBeAeHME B  YCIOBUAX
yp6aHM3nMpPOBaHHbIX naHpwaodTos (anctaHuma
BCMYyrMBaHua).

NONYYEHHbDIE PE3Y/IbTATbI U UX OBCYXXAEHUE
TeppumopuansHoe pacripedeneHue U YucaeHHOCMb

3a nepuog, UccnefoBaHUM BAXMPL Hamu Bbln oTmeuyeH B 27
TepputopuanbHbiXx eguHuuax CTaBpononbcKoro Kpas — 25
MYHWULMNANbHbIX palioHax, 2 ropodax KpaeBoro 3HayeHus
(ropoackme okpyrn HeBmHHOMbICCK, Kuncnosoack) (puc. 1).
BapuabenbHocTb B nepuodax, NPOLOIKUTENBHOCTU U
obbeme MpoBeAeHHbIX  y4eToB Mo  OTAE/bHbIM
MYHULMNANAbHLIM eAMHULAM, MO3BO/AET MO pesynbTaTam
nccnepoBaHuin OLLeHMBATb, NPEUMYLLECTBEHHO,
OTHOCUTE/IbHbIE MOKa3aTeNAMM COBPEMEHHON YUCNEHHOCTU
1 oblime TeHAeHUMM B CMHAHTpOMM3auMmn 1 ypbaHusaumm
Columba palumbus B CTaBpONoO/IbCKOM Kpae.

BAxMpb NO  TeppuTOpuMM  Kpas  pacnpeaeneH
HepaBHOMEPHO, BKNtOYAA palioHbl Kak pacTeHneBogYeckue,
TaK W KMBOTHOBOA4yeckue (puc. 1). B uenom, poct
UUCNEHHOCTM BAXMPA B  KMBOTHOBOAYECKMX paiioHax
CAEPKMBAET HEeAOCTAaTOK APEBEeCHOM pPacTUTeNbHOCTU Ha
apuaHbIX  mactéuwax. B HaceneHHbIX  MyHKTax W
NPUAETaoLLMX K HUM TEPPUTOPUAM BUZ, TaKKe pacrnpeseneH
HepaBHOMEPHO — MOMMMO CTPYKTYPbl 03e/1eHeHMUA (Hannums

rHe340NpPUroaHbIX mecT) CKa3blBaeTcA cTeneHb
aQHTPOMOreHHOM  HarpyskMu ©  TpaHCHOPMMUPOBAHHOCTU
6buotona

Mo pesynbTaTam WCCNeA0BaHUIA  COBpPeMEeHHas

CcpegHerofoBas YMCNEHHOCTb BAXMPA B 25 MYHULMMNANbHbIX
palioHax  CTaBpOMNOAbCKOM Kpae  He npesbiwaeT
2,58+0,570c./10 ra (B pacyeT NPMHUMAAUCL MaKCMMa/lbHble
NoKasaTeNn YUCNEHHOCTU B KaXKA0M U3 PalioHOB B KpalHWUi

rog, MPOBEAEHHbIX B  HWX  YyyeToB), 4YTO  Bbille
COOTBETCTBYIOLLMX nokasartenem 6onee paHHUX
uccneposaHnn - [16; 17]. CoBpemeHHas  rHe3aoBas

UMCNEHHOCTb BAXMPA Ha 06CNefoBaHHON TeppuTopUM,
OLEHEHHAA METOAOM 3KCTPanoAsALMK, COCTABAAET OKOJIO
26 300 - 26 500 nap.

buomonuyeckoe pacnpedeneHue

B CTaBpOnNoONbCKOM Kpae BAXMPb HacenAeT pas/inyHble TUMbI
3e/1eHbIX HacaxgeHuit. B uenom Hu3Kaa o06/1eceHHOCTb
perMoHa W KOHCEpBAaTMBHOCTb BMAA B Bblbope mecT
rHe30BaHMA  NMMUTUPYET €ero  pacnpocTpaHeHue w
yncneHHocTb. OCHOBHBIM TUMOM MECTOOBUTaHWUIN ABNAIOTCA
1econonocsbl (nonesawwmTHble, NpPUA0PONKHbIE) n
Nleconocagkun (HacaxkaeHus He NMHEMHOW KoHbUrypauum
pasnMyHOI niowaam) B arponaHawadrax. Mo pesynbratam
MUCcCNefoBaHUI B 3TUX TUMAX MECTOOBUTAHWI OTMeYeHo:

430 ocobeli (32,5%), 19 rHe3pg, (24,36%) 1 18 ocobeit (1,36%),
5 rHe3g (6,41%), cooTBeTcTBeHHO. Ha TeppuTopuM
OEeNCTBYIOWMX U 3abpOLIEeHHbIX NA0AOBbLIX CagoB 6bino
oTmeyeHo 7 ocobeit (0,53%) 1 2 rHesaa (2,56%) Baxumps.

Ha y4actkax C [OpeBOCTOEeM  ecTecTBeHHOro
npoucxoxKaeHus (dbparmeHTbl NECOB CMELAHHOro Tuna)
oTmeyeHbl 31 ocobb (2,34%) u 4 rHesaa (5,13%). Bcheacteune
0COBEHHOCTEN pexrMMa NPUPOAONOAb30BAHUA, OTANYHOIO
OT APYrUX TUMOB MECTOOOUTAHUI CTEMHbIX PalioOHOB Kpas, B
OTAENbHYI0  KaTeroputo  6blAv  BblAeNeHbl  Y4yeTbl,
nposeseHHble Ha TeppuTopUn rocysapcTBeHHOro
NPUPOAHOro 3aKasHWKa «MpraknuHckuii». OONT HaxoauTca
B 2 KM lOro-BOCTOYHee nocenka Mprakabl (CTenHOBCKuMIA
paioH), niowaab 1381 ra. 3aKasHMK CO34aH C Uenblo
COXpaHeHWsA 1 BOCCTAaHOBNEHWUA CTEMHOO U NOAYNYCTbIHHOIO
NPUPOAHbIX KOMNAEKCOB Tepcko-KymcKoi HU3MeHHOCTU. Ha
TEPPUTOPUM CTPOTO OrpaHUYeHbl 0X0Ta, PbI6ONOBCTBO, COOP
6uronornyecknx o6BHEKTOB, TYPU3M; 3anpeLieHo pasopeHue
HOp, THEe340BUM; MNPUMEHEHUE  Ce/IbCKOXO3ANCTBEHHDbIX
nanos, WCNONb30BaHME ALOXMMMKATOB M Ap. 3a MNepuop,
nccnefoBaHUi Ha Tepputopun MprakaMHCKOro 3akasHuKa
oTmeyeHo 11 ocobelt (0,83%) n 4 rHe3aa (5,13%) Baxups.

B pamKax wuccnesoBaHW NpeanpuHATA NOMbITKA
aHaNM3a NPUYPOYEHHOCTU BAXMPA B PACMPOCTPAHEHUU K
PasANYHBIM CTPYKTYPHbIM COCTaBAAIOWMM QHTPOMOreHHbIX
NaHpwadToB:  31eMeHTam  CUCTEMbl  3emnefenvs U
’KMBOTHOBO/CTBA, OPraHW3auMu TeppuTOpUM, PasIUYHbIM
TUMAM HaceNeHHbIX MYHKTOB. Takue cBeAeHMA BaKHbl AnA
M3y4YeHUsA PEernoHasbHbIX ACMeKTOB MyTel, MEeXaHW3MOB W
OMHAMWMKM  CMHAHTpoOMM3aumMu  Buaa. Tekywuit  obbem
BbIGOPKM HE MO3BOAET CAENATb OAHO3HAYHbIE BbIBOAbI, HO
onpeaenaeT akTyasbHble HanpaBAeHUA ANA AafbHenwwero
nposeseHns y4eTos.

B nepuog nccnegosaHunin 11,49% (152 ocobu) ntuy,
6bI10  OTMeyeHO B arponaHawadTax BHe ApPeBeCHbIX
HacaXgeHuit, Ha  nonsx, nawHax. Ha  yyacTkax
pacnonoxeHus XO3AUCTBEHHbIX 06beKkToB " B
HenocpeacTBeHHOW 6/1M30CTU OT HUX (Bpuragpbl, 3ePHOTOKM,
Kowapbl M T.4.), B uenom, yuteHo 50 ocobeit (3,78%) u
otmedyeH 1 ¢akT rHesgosaHua (2009 r, neconosnoca Ha
yyacTKe Kolwapbl Maa)ku B AnaHaceHKOBCKOM paioHe). Ha
NIMHENHbIX obbekTax M B6AM3M OT HUX (060YMHbI
aBTOMOBGW/IbHBIX 0POr, NEeCONOCaZKM BAO/b KENesHbIX
nopor) otmeyeHo 8 ocobelt (0,60%).

B6/1M3n BOAHbIX OOBEKTOB Pas/IMYHOIO TWMA BO
¢dparmeHTax 6alipayHbIX U NOMMEHHBIX J1ECOB €CTECTBEHHOIO
N WCKYCCTBEHHOMO MPOMUCXOXAEHWUA, B /N1IeCOMNO0N0Cax, Ha
6eperax oTmeuyeHo 129 ocobeit Baxupa (9,75%) 1M HaiaeHo
4 rHesga (5,13%) — AnaHaceHKOBCKWIA paiioH, 03epo
ConeHoe, neconosioca (16 wona 2006 r.; 2 nTeHua);
JleBOKYMCKMIN paiioH, p. Kyma, nomeHHbIn nec (MoHb
2015 r.; rHe3n0); M306MAbHEHCKMI palioH, o3epo lMTuube,
necononoca (4 wona 2015 r.; HacUKMBalOW@AA Camka);
MnaToBCKUI palioH, BypyKLyHCKMe pa3nuBbl, NOMMEHHbIN
nec (26 mana 2016 r; rHe3ao).

B HaceneHHbIXx MNyHKTax cefbCcKoro Tuna (cena,
nocesnku, aynbl) oTmedeHo 218 ocobeit (16,48%) n HainaeHo
6 rHe3n (7,69%). B vx 6AMKAULWMX OKPECTHOCTAX YYTEHO
59 ocobeli (5,09%) u 1 rHe3po (1,28%; 2019 r., oKpecTHoCTH
xyTopa [lonepeyHbiii TypKMEHCKOro paioHa). [Adpyrumu
MUCCNeaoBaTeNIAMM paHee TaKKe OTMeYeHO TrHe3foBaHue
BAXMPA B OKPecTHOCTAX  nocenka  [pukanaycckuii
MetpoBckoro paioHa, y c¢. Hosaa Kyranbta TpyHOBCKOro
paioHa, y cena 3onotapesKka MnaToBCKOro paiioHa, y cena
AHKYNb  AHOPOMOBCKOrO paioHa, y cena MaHblucKoe
AnaHaCeHKOBCKOro paioHa 1 ap. [16; 32].
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B HaceneHHbIX NyHKTax ropoACKOro TMMa 1 Ha NpuaeraloLwmx
K HUM Tepputopuax yuteHo 210 ocobent (15,87%) wu
otmedeHo 31 rHe3go (39,74%). BOAbWMHCTBO  3TUX
nokasartesien — pe3y/bTaTbl HAb/OAEHWIA B ropoe-KypopTe
Kuncnosogcke — 172 ocobwm, 30 rHe3pg, (38,46%) 13 KOTOpbIX
25 Ha TeppuTOpUM NapKa U ConpeaenbHbIX C HUM Y4acTKax.
TakyKe 33 nepuoa, UcCnefoBaHUIM BAXMPb Bbln OTMeYeH B
ropogax: MWnatoso (2 ocobu; WMnaToBCKMI  palioH),
M306unbHbIi (2 0cobu;  UN30BUAbHEHCKMIA  palioH),
Csetnorpag (24 ocobwu; MeTpoBckuit paiioH), BypeHoBCK
(1 ocobb; byaeHoBcKMIA palioH), BnarogapHbin (9 ocobels;
bnarogapHeHckuiA paiioH). B uioHe 2019 roga B 3 Km OT
rpaHuupl . HeBMHOMbICCKAa B NOWMeEHHOM Jfiecy 6bino
HageHo 1 cbutoe BeTpom rHesao. B nutepatype nmetotca
cBeAleHMA O THe3doBaHWMM BAXWMPA B Mapkax . EcceHTyku
(pernoH KMB), okpectHocTax r. Maturopcka (peroH KMB),

r. XenesHosoacke (perioH KMB), r. Mwuxalinoscke
LLInakoBcKoro palioHa, r. Ctasponone [16; 33].

He3dosaHue

3a nepuog ¢ 2006 no 2019 rr. Ha TeppuTOpuUM

CTaBpOMOAbCKOro Kpas bbl10 06HapyKeHo 78 rHespn, BAXMpPSA
B 16 MyHMUMNANbHbIX paiioHax CTaBpPOMOAbCKOrO Kpas U

ABYX rOpoAax KpaeBOro MOAUYMHEHWA: TOPOA-KypopT
Kucnosogck (30 rHe3n; 38,46% oT obwero obbema
BbI6GOPKM), MNpearopHbIi paioH (8; 10,26%),

AnaHaceHKoBcKuin (7; 8,97%), U30bunbHeHckuid (5; 6,41%),
NeBokymckuit (4; 5,13%); CrenHoBckui (4; 5,13%), Kypckoi
(4; 5,13%), TypkmeHckui (3; 3,85%), LLinakosckuii (3; 3,85%),
MuHepanosoackuin (3; 3,85%), lpauesckuin (2; 2,56%),
Metposcknit  (1; 1,28%), MWnatosckuin (1; 1,28%),
Hedrtekymckuin (1; 1,28%), AnekcaHaposckuin (1; 1,28%),
ropog HesnHHombIccK (1; 1,28%).

Ha ocHoBaHMM BCTpey ocobeit BAXMpA B Nepuog,
pasMHOXKeHuWs Ha rHe340NPUroaHbIX yyacTKax,
3aMKCUPOBaHHbIX (AKTOB TOKOBaHWA, OMNyOAMKOBAHHbIX
paHee cBefeHMIn Apyrux ucciedosaTesieid, npeanonaraem
COBpPEMEHHOE rHe3goBaHWe BMAA M B TEX MYHMUMNAMbHbIX
paiioHax Kpas, rae GakTMYeCcKMX HAXOA4OoK rHess, 3a nepuog,
obcnenoBaHMA He 6bl1o: Ap3rupckuid, bnarogapHeHcKui,

ByneHoBCcKMIA, TpyHOBCKMHA, KpacHorsapaenckui,
HoBoceneuknit, HoBoanekcaHAPOBCKUIA, AHOPOMOBCKUMA,
CoBeTtckuit, leoprueBckuii, KouybeeBckuiA painoHbl. B

obliem KonmuectBe OTMEYEHHbIX THe3[, BbICOKaA [ona
HalAeHHbIX B ropoge-Kypopte Kucnosoacke (ropogckom
Kpyre) cBasaHa c 6O1bWMM OXBAaTOM 3TOW TeppuTopun
MapLIPYTHbIMK 06CNIeA0BaHNAMM.

BAaxupb — NTuLa NecHbIx 6noTonos. B 3apybekHbIX 1
OTEYeCTBEHHbIX  Hay4HbIX  NybaMKauuAax  BCTpeyatoTcA
YNOMWHAHWA O ero HeTUMUYHOM FHe30BaHUK, B TOM Ynucne
M Ha COOpPYKEHWUAX B YepTe HaceNeHHbIX nyHKTos [34]. Ho
Ana Tepputopun Poccum OHM pefkM M MNOKa He MoryT
cymTaTbhbCA ycTonymnBom TEHAEHUMEN B pamkax
CMHaHTpPONM3auun 1 ypbaHU3aLumn Nonynsaumn sToro sBuaa.
Ha obcnepnosaHHOW TeppuUTOpUM Takme GaKTbl HE OTMEYEHDI
W Jaxe nNpU  Haavuum B BuOTOME KWMABIX  343HUN,
XO3AWCTBEHHbIX MOCTPOEK, MEeCTOM THe340BaHUA ABNANUCH
ApeBecHble HaCaXKAeHWA Pas3/InyHbIX TUMNOB. B cTenHbIX u
NecocTenHbixX paioHax ceBepHOM 1 LieHTPasIbHOM YacTu Kpas
rHe3ja pacnonarasimcb Ha JIMCTBEHHbIX MOPOAAX: BA3,
aKauua, KNeH, ToNosb, reanyvs u ap. (puc. 2).

B Kncnosogacke Habntogancs MHol xapaktep Bbibopa
MeCT rHe310BaHWA. B aAMMHUCTPATUBHBIX rpaHULax ropoaa
B 96,67% (n=29) cnyyaes BAXMPb CTPOUA rHE34a HA XBOMHbIX
BMAAX AepeBbes (eNb, COCHA, TyA, KUMAPUCOBUK), JaxKe B TeX
6uotonax, rae OHW He ABNANUCH JOMWHUPYHOWMMU B

APEeBOCTOE M HepeaKo 6binv egUHUYHLIMW B CMELLIAHHbIX
HacaXKaeHusax. AHaNOrMYyHOe npeanoyTeHMe OTMEYEeHO B
NeHuHrpaackol, CapatoBckow obnactax, r. KannHuHrpage
[35-37]. B To)Ke Bpemsa Mo pe3ysbTaTam MCCNeAo0BaHUN B
PasaHckoi, MockoBckot UM HoBropogckoi  obnactax
OoTMeYeHa NPOTUBOMO/IONKHAA TEHAEHLMA — YNCTbIE COCHSIKM,
neca ¢ npeobnaflaHMeM COCHbl 3aCenAanucb BAXUPAM C
Hambonee HU3KOW NNOTHOCTbIO [17]. Mpeanonaraem, 4To Ha
nccnefyemon TEPPUTOPUM OAHA U3 BO3MOMKHbBIX MPUYMH
npeanoYTeEHMs BAXMPEM [ANA THe3[0BaHWUA  OTAE/NbHbIX
XBOMHbIX  MOPOA  CBA3AHA C  OCOBEHHOCTAMM  UX
APXUTEKTOHWMKU. Hanpvmep, enb MNO3BOASAET  BbICOKO
pPacnonoXKuMTb THE340 NPU  €ero XOpowel MacKMpPOBKe
rycteimm - Beteamm  (puc.  3). TMpu  obutaHum B
yp6aHM3MPOBaHHbIX NaHAwadTax, JecHbIX Yy4yacTKax C
BbICOKOM  PEKPeaLMOHHOM  HarpysKoW, MOBbILEHHbIM
dakTopom  HecrnokoicTBa 3TO  gaeT  onpegesieHHble
NPeMMyLecTsa —  TPYAHOCTYMHOCTb AN HA3eMHbIX
XMLLHWKOB U YenoBeka.

Mo pe3ynbTaTam HabNIOLEHUIA OCHOBHbIE TUMbI
PacnoNoXKeHUA THe3z, BAXMPA — B Pa3BU/IKE, HA OTXOAALIMX
bOKOBbIX BETBAX BTOpOro nopagka. CpegHsas BbicoTa
pacnonokeHus rHess (n=62) Baxupa Hag, 3emaein coctasuna
5,23+0,20 M, 4TO HECKOJIbKO Bbile paHee onybAMKOBaHHbIX
nokasatesnen no CraBpononbckomy Kpato (4,93+0,26 m;
[16]). OKo/0 MONOBUHBI OTMEYEHHbIX rHe3g, (40,32%; n=25)
OblIM  NOCTpOEHbl B AuManasoHe 5,8-8 M, ocTanbHble
pacnonaranuce Huxe: 4,6-5,6 m (27,42%; n=17); 3,3-4,5 m
(16,13%, n=10); 1,8-3,2 m (16,13%, n=10). B 37Ol BbIBOPKE K
BEPXHWUM Mpesesam OTHOCUIOCh HoAblue NONOBUHBI THe3Z,
(63,33%, n=19), otmeueHHbIX B I. Kucnosoacke (n=30), rae
cpegHana  BbICOTA  PACMoONIOKEHMA rHe3ga  CoCcTaBnana
6,25+0,18 m. CpeaHAAa BbICOTA PaACNONOXKEHMA Ha pPasHbIX
nopogax AepeBbeB cCOCTaBaAna: enb — 6,5£025 m (n=15),
BA3 — 3,62+0,30 (n=10), cocHa — 6,78%0,33 (n=9), akauua —
5,17+0,65 (n=7), kneH — 5,4+0,41 (n=5), Tya — 5,2+0,14 (n=5).

LleneHanpaBneHHbIX  0O6bEMHbIX  MUCCAef0BaHWUiA
rHe3ZL0BOM 3KO/MIOTMM BAXMPA He NPOBOAMNOCL, HO B XOoA4e
y4yeToB CObpaHbl OTAEeNbHble, NPeACTaBAAIOWME WHTEpPEC,
cBegeHuA. Hanbonee paHee nossieHUe BAXMPA Ha y4acTKax
rHe3Z0BaHMA,  OTYET/IMBblE  MPOABMEHMSA  TOKOBaHMA
OoTMeYeHbl B TpeTbel Jekage MapTa. Ha Tepputopumn
HAUMOHaNbHOrO Mapka «KUCNOBOACKMIM» CnapuBaHue U
CTPOUTENBCTBO FHE3/, OTMEYaeTCa C NepBoW AeKaabl anpens.
Mo HabnogeHUAM 33 NPOLECCOM CTPOUTENLCTBA 3 THE3Z, B
peKkpeauyoHHon 30He HaLMOHaNbHOTO napka
«Kucnosogckuniny, ntuupl cobupanu matepuan, npeumy-
LLeCTBEHHO, B paguyce He 6Honee 50 m OT rHe3moBOro
Aepesa.

lHe3po BAxMpsA 0ObIMHO npeacTaBnseT  cobow
PbIXNbIiA, HEPEAKO MPOCBEUYMBAIOLMINCA HACTUA M3 TOHKMX
BETOYEK C MJIOCKMM NOTKOM, BbICTIAHHbIM CYXOW TpaBoW,
KOPELLUKaMM1, MOTyT BCTpeYaTbCA nepbs, Nyx, WwepcTb. B xoae
WUCCNEOBAaHUA OTMeEYEHbl TaKXe [O0BOJIbHO MacCUBHbIE
rHe3zi0Bble NOCTPOMKK (puc. 3). B 6onbwmHCTBE Cayyae oHU
06yCTpoeHbl Ha MecTe nNpeKHel noJsypasBanuBLIeica
KOHCTPYKUMM THE3n, APYrUX BUAOB NTUL, (COPOKM, BOPOHBI,
COMKM) M 6enoK. Ha TeppuTOpMM HALMOHANLHOrO NapKa
«Kncnosoackminy oTMeyeH dakT MHOTOKPaTHOTO
MCNONb30BaHMA OOHOM TrHEe340BOW MNOCTPOWMKM  pPasHbIMU
Bupamu: B anpene 2017 rofa BAXMPb 3arHe3anaca B cnesbix
COCHOBbIX HacakaeHuax Ha r. CocHoBas, MCNo/ab30BaB
OCTaTKM NOYTU pas3BasvBLIee rHe3ga benku, 8 mae 2018 roga
B 3TOM KOHCTPYKUMW OTMeueHbl (aKTbl AHEBKWU YLLACTOM
coBbl (puc. 4).
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0,02-0,80

0,15-2,67

400

MyHuumnaneHeie paioxsl Ctaepononeckoro kpas / Municipal areas of the Stavropol region:

1 - Hosoanekcangposckuwii | Novoaleksandrovskij, 2 - KpacHorsapgeiickwin / Krasnogvardejskij,

3 — Winatosckwii [ Ipatovskij, 4 — Ananacenkosckwii / Apanasenkovskij, 5 — MaoBunenencknia / 1zobil'nenskij,
6 — TpyHoeckwid / Trunovskij, 7 — Wnakoeckwid paitoH / Shpakovskij, 8 — MNpadeeckui | Grachevskij,

9 — Netpoeckwii / Petrovskij, 10 — Typmenckwia [ Turkmenskij, 11 — Aparvpckui / Arzgirskij,

12 — KouyGeesckmia / Kochubeevskij, 13 — Anaponosciwii / Andropovskij,

14 — Anekcanapoeckuid | Aleksandrovskij, 15 — BnaropapHenckuii [ Blagodarmenskij,

16 — Munepanosoackui | Mineralovodskij, 17 — Hosocenuukwia / Novoseleckij, 18 — bynenoeckuid [ Budenovskij,
19 — Neeokymckui | Levokumskij, 20 — NpearopHsii | Predgornyj, 21 — MNeopruesckuii / Georgievskij,

22 — Coetckuii | Sovetskij,

23 - Crennoeckuid / Stepnovskij, 24 — Hedirerymeruin [ Neftekumskij, 25 — Kypcrwid / Kurskoj

O

<1 ocobu / 10 ra [ <1 individuals / 10 hectares

1-3,9 ocobu / 10 ra / 1-3,9 individuals / 10 hectares

4-6,9 ocoben [ 10 ra / 4-6,9 individuals / 10 hectares

=7 ocobei [ 10 ra / =7 individuals / 10 hectares

KupoBsckuii paifoH, rae y4eTbl BAXMPS B ykasaHHbIi Nepuo Mccneaosaquii He nposogunices / The Kirovskij district where counts of the
woodpigeon were not carried out during the indicated period of research

ONEOO

* y4eTbl B JaHHOM panoHe NPOBOAWMNMCE OAHOKPATHO (B TEMEHWE OIHOTO rofa 13 BCero nepuoaa
weccnefoeaHuit) / surveys in this area were carried out once (during ne year of the entire research period )

W30NUHWA, XapaKTepu3ayoLan ypoeeHs atmoctepHeix ocaakose 400 mm e rog / contour characterizing the level of
precipitation 400 mm per year

H 30Ha WHTEHCWMBHOTD XWBOTHOBOACTEa [ zone of intensive animal husbandry

IUI 30Ha MHTEHCMBHOTO pacTesueBoacTea / zone of intensive crop cultivation

PucyHok 1. O6wasn uncnenHocts Columba palumbus Ha 06cnepoBaHHOM TeppuTopumn CTaBpPOMNObCKOro Kpas
(2006-2019 rr.; oc./10 ra)

MpumeyaHue: Konuyecmso nmuy, npusedeHo 8 eduHuyax ocobeli / 10 2cekmap. B uHmepsane Konu4ecmseHHbIx nokazamesnedl
nepebili — 0603Ha4aem MUHUMAAbHOE 3Ha4YeHue 3a 8eck uccaedyempili nepuod e daHHOM palioHe, 8mopoe — akmyasbHbIl NoKazamesno
(Kos1-80 yumeHHbix ocobeli 8 KpaliHuli 200 uccnedosaHuli 8 daHHOM palioHe). * — yyemel 8 daHHOM palioHe NPo8odUAUCL OOHOKPAMHO
(8 meueHue 00H020 2004 U3 8ce20 Nepuoda uccaedosaHuli)

Figure 1. The total number of Columba palumbus in the surveyed area of the Stavropol region

(2006-2019; individuals/10 hectares)

Note: the number of birds is given in units of individuals / 10 hectares. In the range of quantitative indicators, the first indicates

the minimum value for the entire study period in a given area, the second indicates the current indicator (number of individuals taken
into account in the last year of research in this area). * — surveys in this area were carried out once (during one year of the entire
research period)

ecodag.elpub.ru/ugro/issue/current 39




South of Russia: ecology, development 2021 Vol. 16 no. 3

L.V. Malovichko et al.

PactutensHbIi
obwekT / Plant object

Enk / Spruce

Bas/ Eim

CocHa / Pine

Akauwma / Acacia

Knen / Maple

Tya / Thuja

Tonone / Poplar
Mmeawnuuna / Honeylocust
AbnoHA / Apple tree
Nox / Oleaster
BoapbiwHuk / Hawthorn
Kunapucosuk / False-cypress

3,08
3,08
3,08
1,54
1,54

0

m Kon-Bo ruéag / Number of nests

4,62

10

23,08

20 30 40

= % oT obbema BbIbopkK / % of amount of excerption

PucyHok 2. PacnpegeneHue rHess (n=65) Baxupa no BMaam ApesecHbix pacTeHuit B CTaBponosibckom Kpae (2006-2019 rr.)
Figure 2. Distribution of nests (n=65) of the wood pigeon in species of woody plants in the Stavropol region (2006-2019)

3aceneHue Baxupem rHesg, 6enok otmedeHo B Espone [16].

Mpu obcnenoBaHUM PasnUYHbIX TMNOB HGUOTOMOB
OoTMeueHbl, GaKTbl YaCTUYHOIO WAW MOJIHOMO MepPeKpbITUA
rHe30BbIX Y4acCTKOB BAXMPA C TAKOBbIMU APYrux BMAOB
nTuu. 3aduKcupoBaHbl Ccayyam rHesgosaHusa Columba
palumbus: B 3aceneHHbIX rpayveBHuKax Corvus frugilegus
(HedpTekymckuii  paiioH, ayn bBuaw, 6 mas 2007 r.;
TYpKMeEHCKU paioH, ceno Kyyepna, 12 unioHa 2010 r.); B
KOJIOHUM YepHorpyporo Bopobbs Passer hispaniolensis
(NeBoKkymcKuii paiioH, ceno Bennyaesckoe — ceno TypKcag,
30 wuwoHa 2006 r.); B6AM3M THe3ga YepHosnoboro
copokonyta Lanius minor (WA306UNbHEHCKUIA  palioH,
nocenok Pbi3gsaHHbIA, 6 mas 2010 roga, paccrosHue
10 m). TakXKe OTMeYeHO rHe3foBaHMe BAXMPA 613K rHe3s,
XULHBIX NTUL: MoruabHWKa Aquila heliaca (LUnakoBckuii
pavioH, noc. Hosbit bewnarnp, 17 wuwoHa 2012 r.,
pacctosHue mexay rHesgamu 120 m), OBbIKHOBEHHOM
nyctrenbrn Falco tinnunculus (MuHepanoBOACKMIA PaiioH,
r. Bepbniog, 11 woHa 2014 r., pacctoaHue 3 Mm;
MpearopHblt  paiioH, . [leicas, 12 wuoHa 2014 r;
pacctoaHue 15 m; M306MNbHEHCKUIN PaioH, OKPecTHOCTU
n. ConHeyHomonbeK, 24 mas 2017 r., pacctosHue 5 m);
opnaHa-6enoxsocta Haliaeetus albicilla (CtenHoBcKkuit
pavioH, WMprakavHcKMiA 3akasHuk, 12 wuwoHs 2019 r.,
pacctoaHue 45 m), Tam ke 6blAanm OTMeuyeHbl 2 rHe3ga
yepHonoboro copokonyta B 5 n 12 m; B6AM3KM mecTa
rHe3goBaHMA KaHIOKa O0bOblKHOBeHHOro Buteo buteo
(MpearopHbIit paiioH, r. bbik, 11 nioHa 2014 r., pacctoaHue
25 m). MNoaobHoe noseaeHWe BMAA NpPU THE3L0CTPOEHUU
oTmeyeHo B CTaBpONO/JIbCKOM  Kpae U Apyrumu
nccnepfoBaTeNAMU:  THes3da BAXWPA pacnosiarajncb  Ha
yyacTke, 3aceseHHOM opniaHoM-6e10XBOCTOM,
eBponencknum TioBUKOM Accipiter brevipes, Kobunkom Falco
vespertinus [17].

Ona rHe3poBaHMA BAXMPb HepeaKko wcnonb3yet
rHesza (Lenble UAM OCTAaTKM KOHCTPYKLMIA) Apyrvx BUA0B
ntuu. Tak, 13 utoHa 2016 r. B ANaHaCeHKOBCKOM pailoHe B

3 Km oT cena Kueska 6b110 0OHapyKEHO rHe340 BAXMPA C
2 AWuamu B rHe3ge rpaya. PaHee B Kpae OTmevanocb
rHe3goBaHME BAXMPA B CTapbiX rHe3gax Cepoil BOPOHbI
Corvus cornix [10]. AHanoruuyHble cnyyaum rHesgoBaHWUA
BAXMPA B CTapbiX rHe3gax BpaHOBbIX (COpoku Pica pica,
cepoit BOPOHbI, rpaya) OTMEYEHbI U B APYrux YacTax apeana
[36-39].

B CTaBpono/nbCKOM Kpae 3a Ce30H BAXMPb AenaeT
ABe KNagKu, NpeanonaraeTca TakKe BO3SMOMXKHOCTb TPETbel
B ciyyae rmbenn npepgplayweit [16; 40]. No pesynbTratam
HalWux  uccnefoBaHUM  Hambonee  paHHWE  KNagKku
OTMeuYeHbl BO BTOpPOM Aekage anpena. W3 rHesp,
OOCTYMHbIX AN OCMOTPa MX cofeprkumoro, B 11 6bian
OTMeYeHbl KNaaku, B KoTopblx 6b11o 1 (27,27%, n=3) nnbo
2 anua (72,73%, n=8), B cpeaHem 1,73+0,15, uTO
cooTBeTCTBYeT 6BMONOTUKN BMAA W COrNacyeTcs C AaHHbIMU
npeablaywnx nccnefosaHunii B CTaBpononbCkom Kpae [16;
32]. TakKe B xoge y4yeToB 6blno HalgeHo 13 rHesg c
nTeHUamu, B 2 U3 HMX Haxoamnocb no 1 nteHuy (15,38%), B
11 rHe3gax no 2 (84,62%), B cpeaHem 1,85+0,11.

SAUMUHAYUA U AuUMUMuUpyrouue gakmopel

Mo Hawum HabnogeHWAM, OLHMMWM U3 OCHOBHbIX
eCTeCTBEHHbIX  BparoB  BAXMPA  Ha  wcciegyemow
TEPPUTOPUN ABNAIOTCA TeTepeBATHWUK Accipiter gentilis w
cepaa BopoHa. Tak, 23 uoHA 2015 roga 8 3 KM OT cena
KneBKa AnaHaceHKOBCKOro paioHa BO3/e rHesaa BAXMpPSA C
1 aluom Ha nHe JNexana normbwas camKa
NOBPEXAEHUAMMW TO/IOBbI, XapaKTEPHbIMM A/1A HanageHuA
TeTepeBATHUKA (1 ocobb 3Toro BMAaa otmeyeHa B 50 m ot
3TOro mecta). AHaNOrMYHbIN cayYai bbll oTMedYeH 7 UIOHSA
2018 r. B noiimeHHom snecy p. Kyma B 23 KM OT cena
Bennyaesckoe J1eBOKYMCKOro paioHa. YcuieHue npecca
TETEPEBATHUKA U APYrUX XULIHWKOB B ECTECTBEHHbIX
b6uoTonax MOXKeT CTUMYANPOBATL npouecc
CMHaHTpONM3auumn BAXMPA, ero BHeApeHna B
ypb6aHun3unposaHHble naHawadTsl [41].
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PucyHok 3. THe340BaHMe BAXMPA Ha ydacTKe NonyasapHoi naHawadTHo goctonpumedaTenbHOCTH «Llapckasa naowaaka»
(CTaBpononbckuii Kpai, HaumoHanbHbI napk «KucnoBoackuii», anpens 2017 r.)

MpumeyaHue: 1,3 — 2He300 eaxupa Ha 6OKOBbIX Bemesx 8eKoeoli enu esponelickol, exodAaweli 8 cocmas AaHOWagmHol Komno3uyuu
«Pycckuli xoposod»; 2 — cbop mamepuana 018 cmpoumesscmea eHe3da. @omo B.B. IOgepesoli

Figure 3. Nesting of the wood pigeon in the popular landscape attraction, Tsarskaya ploshchadka, (Stavropol region,
Kislovodsk National Park, April 2017)

Note: 1, 3 — A wood pigeon’s nest on the side branches of a centuries-old European spruce, part of the landscape composition

“Russkii khorovod”; 2 — collecting material for the construction of the nest. Photo V.V. Yufereva

™

MY cadws

PUCYHOK 4. MHOrOKpaTHOe MCMo/Ib30BaHMe rHe340BOM NOCTPOIMKKM (CTaBpONoOAbCKMIA Kpait, HaLMoHanbHbIM Napk
«Kuncnosoackuii», 2013-2018 rr.)

MpumeyaHue: 1 — mecmo pacrionoxeHue eHe3da. [locmpoeHo benkoli 8 2013 2.; 2 — e anpene 2018 200a 8AxuUpb NOcMpous 2He300 ¢
UCMobL308aHUEM OCMAMKO8 pa3sanuswe20cs eHe30a besku; 3 —8 mae 2019 200a 8 eHe30e ommeyeHbl hakmol OHe8KU ywacmoli cosbi.
®omo B.B. HOgpepesoli

Figure 4. Reuse of a nest (Stavropol region, Kislovodsk National Park, 2013-2018)

Note: 1 —location of the nest. Originally built by a squirrel in 2013; 2 — in April 2018, a woodpigeon built a nest using the remains

of the crashed squirrel’s nest; 3 —in May 2019, the results of a long-eared owl!'s stay during daylight hours. Photo V.V. Yufereva

B WpraknnHckom 3akasHuKke 12 uoHA 2019 r. 3aduk- KnagKkon (2 anua). Takxke paHee, 1 maa 2010 r. cepoii
CMpoBaH GaKT pasopeHnn ceport BOPOHOW rHe3aa BAXMPA C BOPOHOM OblI0 Pa3opeHOo rHe3do C Knagkon (2 aihua) B
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cTapom 3abpoweHHom s610HeBOM cagy B 4 KM OT noceska
PbI3gBAHHbIA M306UNbHEHCKOrO paiioHa; 24 maa 2017 r. —
rHe3fo C KAafZkoM (2 saiua) B necononoce B 11 Km oT
nocenka CONHEYHOAONbCK TOTO e pahoHa. PparmeHTbl
KOCTel U nepbes BAXMPA 6biNM oTMeYeHbl B mae 2017 1. B
noragkax ¢uaMHa, cobpaHHbIX B nocesnke  fAcHbIN
TypKMEHCKOro paiioHa.

CylLecTBEHHbIM  IMMUTUPYOWMM  daKTopom B
nepuvoa rHes3foBaHWA ABAAKOTCA MOrogHble ycnosua. B
KoHUe uioHA-uone 2019 roga otmeuyeHa rubenb NTeHLOB B
nepuvos 3HayuTeNbHOIO MOBbILWEHUA CKOPOCTU BETPa,
NOHUXKeEHUA CpeaHecyTo4HOM TemnepaTypbl "
NPOAO/MKUTE/bHBIX 0CagKoB. [He3ga, cbuTble BeTpoMm,
obHapy:KeHbl B [MeBckom necy Kypckoro palioHa, B
noimeHHom necy p. KybaHu B 3 Km oT r. HeBUHHOMbICCKa U
B neconosoce B 6 Km OT cena bewnarnp [padveBckoro
palioHa.

B CraBpononbCcKOM Kpae 3adMKCMpOBaHbl Clyyau
QHTPOMOreHHOM 3/MMMHALMK  BAXUPA Ha Joporax B
pe3ynbtaTe CTOJ/IKHOBEHMA C aBTOTpaHcnoptom, Ha J13M
[42].

TeHOeHyUU CUHGHMpONU3ayuu u ypbaHuzayuu
AHanu3umpysa ycnewHocTb ocBoeHus Columba palumbus
QHTPONOreHHbIX NaHAWAdTOB B pasHbIX 4YacTax apeana,
pacwmnpeHne BMAOM KONMYECTBA FHE3[0BbIX U KOPMOBbBIX
61OTONOB 33 CYET TEPPUTOPUIA HACENEHHbIX MYHKTOB, PAL,
aBTOpPOB npegnonaraet dopmmpoBaHue HOBOrO
ypbodunbHoro  Tuna, cneunduyeckon roponacKkom
nonynauum saxupsa [37; 43].

Mo pe3ynbTaTam nccnenosaHuin 8 CTaBponosbCKOM
Kpae go 2018 roga B CTeMHbIX paMiOHax CEBEPHOW W
LEHTPaNbHOM YacTM pernoHa 6ONbWMHCTBO THE340BbIX
Y4YacTKOB BAXMPA MO OTHOLEHWIO K HACENEHHbIM NMYyHKTaM
HaXxo4MN0Cb B OTHOCWUTE/NIbHOM OTAaneHun (oT 1 Km u
6onee OT KWAbIX MNOCTPOEK Ha OKpauHe) u  6blan
3aUKCUPOBaAHbI TONbKO HemHorne ¢akTbl rHe3a0BaHUA B
AAMUHUCTPATMBHOM YepTe MOCeNeHWin Ha yyacTKax c
HU3KOM  aHTPOMOreHHOW Harpyskoil. Hanpumep, B
n. Pbi3gBAHHbIN (M306MNbHEHCKKIA palioH) B 3abpoLLeHHOM
AbnoHesom caay (2010 r.), Ha knagbuwe c. MTuybe

(MN306MNbHEHCKMI palioH; 2018 r.). AHanus
onyb/IMKOBaHHbIX  CBEAEHUM  MOKasblBAaeT  CXOAHbIN
XapakTep  rHesgoBaHma  Buga  2000-2010 rr. B
ypb6aHM3npoBaHHbIX NaHAwadTax pPasUYHbIX  YacTewn

Craspononba [16; 21; 44]. Ho B nocnegHue rogbl npouecc
OCBOEHMWA BMAOM HaceNeHHbIX NMyHKTOB, B TOM 4uC/ie WX
cenntebHbIX 30H U HebonblIMX NapKoB, CKBEPOB, WUAET
6onee akTMBHO [45]. TaK, Ha uccnegyemon TeppuTopUnN B
2019 roay 26 nioHA HbI10 HAWAEHO rHe340 C 2 NTeHUamM B
CKBepe Yy 34aHuA agmuHucTpauum cena JletHAa CraBka
(TyprmeHCKMiA palioH); 1 uviona — rHe3go c 2 cnetkamu B
napke ctaHuubl Kypckas (Kypckoit paitoH).

B Kucnosoacke rHesga Columba palumbus,
npevmyLLeCcTBEHHO, pacnoaaraaucb no nepudepum roposa
(NpombilWwneHHan 30Ha, PACNONOXKEHHbIe MO OKpauHam
Caf0Bble TOBAPULLLECTBA, 1ECX03) U B JIECHbIX HACAXKAEHUAX
HauMoHanbHOro napka «Kucnosoackuin» (go 2016 ropa
anasweroca  KWCAOBOACKMM  KYPOPTHbIM  1Ie4ebHbIM
napkom). B 2017-2019 rogax Ha TeppuTOopUM
HaLMOHaNbHOrO NapKa OTMe4yeHo, He Habntopasweecs
paHee, aKTMBHOE OCBOEHME BAXMPEM Y4YaCTKOB C BbICOKOWM
peEKpeaLNoHHOM Harpyskon.  Tak, 3adpUKCUpPoBaHO
rHesfoBaHMe BWAA Ha NONyNApHOM  NaHawadTHOM
AocTonpUMeYaTeNbHOCTM NapKa — «Llapckas naowaaka»
(puc. 3). B pasrap KypopTHOro ce3oHa NoceLLaemocTb 3TOro

y4actka MmoxeT gocturatb 5 000 yenosek u 6bonee B
TeYyeHune cBeToBOro AHA. [pM 3TOM NPOU3OLWIO CMeLLeHue
He TONbKO B MACCMBHOM TONEPAHTHOCTU BUAA K daKTopy
NOCTOAHHOTO  MPUCYTCTBYA  YeNoBEeKa Ha  yyacTke
rHe30BaHWA, HO U B BOCMIPUATUMN NTULLAMW YENIOBEKA, KakK
dakTopa onacHocTH, naxe npwu npPAMOM
LeneHanpasneHHoOM npubankeHnn. Habaoganmco $akTbl
COKpaleHna AUCTaHUMKM BCNYrMBaHMA A0 3 M, uTO
CyLWeCcTBEHHO, B CPaBHEHUM CO CPefHUM 3HAYeHMeM,
3apUKCUPOBAHHBIM paHee B YAANEHHbIX  Mano
nocewaemblix (20,7 M) 1 ymepeHHO NoceLLaeMblX y4acTKax
napka (8,3 m). OTmMeYeHHble M3IMEHeHMA B MNoBeaeHWUU
NpPoxoasaT Ha ¢oHe obLWEero NoBbIWEHUA CPEAHErOL0BOM
nJaoTHOCTM BuAaa B r. Kucnosoacke M okpecTHocTax. B
CpaBHEeHUM C pgaHHbiIMM Ha 2011 ropg 3TOT MOKasatenb
yBenanuunca 6onee yem B 5 pas3 — c 0,5 go 2,6 OC./KMZ.
AHanormyHble MU3IMEHeHUA B NOBeAEHMM BMAA OTMEYEeHbI U
B ApYrux 4YacTax apeana — Ha TeppuTopmn HaumoHanbHoro
3KcnoueHTpa YKpauHbl NTULbI NOANYCKAOT OTAbIXAOLLMX
Ha paccTosHME BbITAHYTOM pyKu [43].

Takxke B anpene 2019 rogy oTMeYeHo rHe3goBaHue
BAXMPA Ha euWwe oAHOM nocewaemom  obbeKkTe
HaUMOHANbHOTO MapKa - NAOWAAKe CeMelHOro oTAbixa
«ConHeyHana» (Ha MmecTe, [AeWCTBOBABLIEro B COBETCKME
rogbl aspoconspus Ha rope CocHoBas). WHTepecHo
OTMETUTb, YTO NPW HAMYMM BOKPYT NAOLLAAKMN B 60/bLLIOM
obbeme CrnesblXx APEeBECHbIX HACaXKAEHUMN (CMeLlaHHbIX U
MOHOBWAOBbIX) TUNUYHBIX 1A THe340BaHUA BMAA, THE340
6blN0 NOCTPOEHO Ha OAHOM W3 AEepeBbEB KMNAPUCOBWUKA,
BXOOALLEM B COCTaB KWMBOW W3ropoau peKkpeaLMoHHOro
obbekTa. MpyM 3TOM APXMTEKTOHUKA AepeBa OrpaHuyMna
BO3MOXHOCTW B BbICOTE PACMO/IOMKEHUA FHE34a, NO3TOMY
OHO 6bIN10 NOCTPOEHO HeTUNu4YHo Hu3ko (h=3 m) ans
nonynauumn BAXMPA B HALLMOHA/IbHOM NapKe.

AHanu3 pesynbTaTtoB COBCTBEHHbIX UCCAeL0BaHUM
1 onybAMKOBAHHbIX AAHHbIX NO PErMoHy CBUAETENbCTBYET
0 TOM, YTO B LENOM, MONYNAUMA BAXUPA Ha Tepputopuu
CTaBpOMO/IbCKOrO Kpas HAxo4uTcs B HayanbHoW ¢ase
CMHaAHTpPONM3aLMM U B YMEPEHHON AMHAMUKE NepexoauT
Ha BTOpPYH CTaguio — BHeapeHue B ypbaHM3UPOBaHHble
naHawadtol [46; 47]. B HacTosAwee Bpemsa BWUZA Hacenset

npevMyLLecTBeHHO  arponaHawadTbl, nepudepuitHble
YYaCTKM  CENbCKUX  HACeNeHHbIX  MYHKTOB,  MasbIX
(HaceneHve po 20 Tbic. Yen.) W CpesHUX ropoLoB

(20-100 TbiC. yen.), HO OTMeyYaloTCA OTAeNbHble (aKTbl
rHe340BaHUA B PEKPEaUMOHHbIX W CenuTebHbIX 30Hax
6onbwmnx (100-250 Tbic. 4Yen) M KPyMnHbIX ropogos
(250 TbiC. — 1 MAH. yen.).

3AK/THOMEHUE
Pe3ynbTaTbl MCCNEAOBAaHMA MOATBEPKAAIOT YCTONUYMBYHO
TEPPUTOPUANBbHYIO SKCMAHCUIO M POCT YUCNEHHOCTU BAXUPSA

B8 CTaBpoOMno/ibCKOM Kpae, MNPOUCXOZAWME, MPenmMy-
WEeCTBEHHO 3@  CYeT  OCBOeHus  arponaHgwadTos
(necononockl,  neconocafikM,  HaceseHHble  NYHKTbI

cenbckoro Tmna). C Hayana XX| BeKa aKTUBU3NPOBANIMUCH
npoueccbl CUHaHTponu3auun u ypbaHusauum BuAa B
Pa3/INYHBIX YaCTAX PernoHa, HOo, B LE/SIOM, OHW MOKa
Haxo4ATcA B HavasbHOM  dase, aCUHXPOHHbI MU
dparmeHTMpPOBaHbI. OTMeYeHHbIN B OoTAENbHbIX
HaceNeHHbIX NMyHKTax Kpaa TpeHA, YCMewHOoro rHesgoBaHma
B CeNUTEDOHBIX M NPOMBILLJIEHHbIX 30HAX, Y4aCTKaxX 3e1eHbIX
30H C BbICOKOM pPEKPEeaLMOHHON HArpysKoW, CHUMKEHUs
OMCTaHUMKW  BCNYTMBaHWA, MOTYT CBWAETE/NbCTBOBATb O
nepgom 3tane  GOpPMUPOBAHMA  IKONOTUYECKM U
noBefleHYeckM  CrneunanmnsmMpoBaHHbIX  ypbononynauui
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BAXMpA. Hackonbko 6bicTpo ByaeT npoxogutb  3TOT
npouecc, nokaxer baukaiwee pgecatunetve. OgHUM U3
BApMAHTOB Pa3BUTUA CODObITUI, MOKET BbiTb, MpUMep elle
ofHoro Bupa lonybeobpasHbix — KOMAbYATOM TOPAULbI
Streptopelia  decaocto Ha TeppuTopuu  KaBKasCKMx
MwuHepanbHbix Bog. B HacToAwee Bpema 3TOT BuUA,
NnosBMBLUMIACA B pernoHe B Hadyane 1970-x rogos [48],
ABNAETCA CTabuNbHbIM obuTaTeNleM MHOTMX HaceNeHHbIX
NMYHKTOB.
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Peslome

Llenb. CpaBHEHME [BYX METOAOB OLEHKM noaumopodusma nonynaumii
BOCTOYHOW MpbITKOW Awepuubl (Lacerta agilis exigua) — reHeTUYECKOro U
MOPPOIOrMYECKOrO B ABYX 3KOJIOTMYECKM OT/IMYAIOLLMXCA IOKAIUTETAX.
Martepuan u merogbl. g 3TOr0 MCNOAb30BaNM METOZ, MOJIUAOKYCHOTO
rEHOTUNUPOBAHMA  y4acTKoB  reHomHol  [AHK,  &/naHKMPOBAHHbIX
MHBEPTUPOBAHHBIMM  MOBTOPAaMM  MWKPOCATENINTOB U  dparmMeHTOB
OJIMHHBIX KOHLEBbIX MOBTOPOB 3HAOFEHHbIX PETPOBMPYCOB, a TaKXke
OLEHKM pAda GeHOTUNMYECKUX XapaKTepUCTUK. MaTepruanom nocayumnm
AWepunLbl, OTNIOBNEHHbIE B ABYX JlOKanutetax — B HOBOHWMKONaeBCKOM
paiioHe Boarorpafckoi 06/1acTM M B OKPECTHOCTAX ropbl CTpuMKamMeHT
CTaBpoOno/bCKOro Kpas, Bcero 55 B3pocbix ocoben.

Pe3synbtatbl. M3 AByx CMocOb6OB OLEHKM COCTOAHWUA NOMYAALMOHHO-
reHEeTUYECKOMN CTPYKTYPbI NPbLITKOW AllepuLbl Hanbosee NHGOPMATUBHbBIM
AN BbIABNAEHUA MEXMONYNALUMOHHBIX WM MOJIOBbIX OTAMYUIMA OKasancs
CPaBHWTE/IbHLIA a@Ha/NM3  CMEKTPOB, MOJIYYEHHbIX C MWCMOJ/Ib30BAaHUEM
MWKPOCATENINTHBIX NOC/NeA0BATE/IbHOCTEN W YYaCTKOB  SHAOFEHHbIX
pPeTpoBUPYCOB. ITOT METOZ, NMO3BO/IUI BbIABUTL Havbonee noanmopdHble
OHK mapkepsbl, nossonstowme nosy4atb Hambonee UHGOpPMaTUBHbIE MO
KO/IMYECTBY JIOKYCOB M NOAMMOPOU3MY CMEKTpbl, Heobxoaumble AnA
OMUCaHNA FEHETUYECKUX CTPYKTYP M UX AUHAMMKM Y BOCTOYHOM MPbITKON
ALLepULbl C BICOKUM paspeLleHnem.

3aKknoyeHue. BbinosHeHHble  MCCNeAOBaHUA  MNO3BOAMAM  BbIABUTb
Hanbonee MHbOPMaTUBHbIE MOKa3aTeNIM A/1A OMUCAHUA MOMNYNALMOHHbIX
CTPYKTYP M MX AWHAMMUKM Yy BOCTOYHOM NpPbITKOM fAllepuupl. Bnepsble
noayyeHbl AaHHbIE, CBUAETENbCTBYIOLWME O TOM, YTO HaMbonbLIWIA BKAAA, B
MeXNonynaumMoHHyto anddepeHumaumio B pasHbIX JIoKaauTeTax OTN0Ba
BHOCMUT U3MEHYMBOCTb CAMLLOB MO CPABHEHUIO C CAMKaMM.

KnioueBble cnoBa
MpbiTKaa  AlWepuua,  NONY/AALMOHHbIE  OTAWYMA,  MOJIMJIOKYCHOE
reHoTunuposaHue, AHK mapkepbl, mopdomeTpus, ponmaos.
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Abstract

Aim. Comparison of two methods (genetic and morphological) for
assessing the polymorphism of populations of the eastern sand lizard
(Lacerta agilis exigua) in two ecologically different localities.

Material and Methods. For this, we used the method of polylocus
genotyping of genomic DNA regions flanked by inverted repeats of
microsatellites and fragments of long terminal repeats of endogenous
retroviruses, as well as the assessment of a number of phenotypic
characteristics. The material was lizards (a total of 55 adults) caught in two
localities: in the Novonikolaevsky District of the Volgograd Region and in
the vicinity of the Strizhament mountain, Stavropol Territory.

Results. Of the two methods for assessing the state of the population
genetic structure of the eager lizard, the most informative for identifying
interpopulation and sex differences was a comparative analysis of the
spectra obtained using microsatellite sequences and sites of endogenous
retroviruses. This method made it possible to identify the most
polymorphic DNA markers, which make it possible to obtain the most
informative spectra in terms of the number of loci and polymorphism
necessary for describing the genetic structures and their dynamics in the
eastern darting lizard with high resolution.

Conclusion. The studies carried out allowed us to identify the most
informative indicators for describing population structures and their
dynamics in the eastern darting lizard. For the first time, data were
obtained indicating that the greatest contribution to interpopulation
differentiation in different localities of capture is made by the variability of
males compared to females.

Key Words
Sand lizard, population differences, polylocus genotyping, DNA markers,
morphometry, pholidosis.

© 2021 The authors. South of Russia: ecology, development. This is an open access article under the terms of the Creative Commons
Attribution License, which permits use, distribution and reproduction in any medium, provided the original work is properly cited.
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BBEAEHUE

Monbop OOBLEKTUBHbLIX XapaKTEPUCTUK  ANA  OLEHOK
NONYAALMOHHBIX CTPYKTYP U UX AMHAMUKM ABNSETCA OAHOMN
n3 TPASNUMOHHbIX npobnem B MOHUTOPUHTE
61opasHoobpasua " BbIABAEHUA NPUYUH ero
M3MEHYMBOCTU. B 3TOM CBA3M BaXKHOW 3ajayeint ABnAeTca
conocTasneHune BHYTpU- " MEXMonynALUMOHHON
M3MEHYMBOCTM MO  pPasHbIM  XapaKTEPUCTMKAM, Kak
TPAZUUMOHHO PEHOTUNUYECKMM, TaK U TeHOTUMUYECKUM.
Ocoboe 3HauyeHWe TaKoM nogxoa UMeeT AN BWUAOB,
KOTOPblE MOMKHO PacCMaTpPUBaATb KaK OUMOMHAWMKATOPHble
ana BbIIBNEHMUSA nencTema HebaronpuATHbLIX
3KONOrMYecknx @akTopoB. HecmoTpAa Ha OYeBUAHbLIN
MHTepec K NpbITKoi Aawepuue (Lacerta agilis) B cBA3n ¢ eé
LUMPOKMM apeasiom W BbICOKOW NJIOTHOCTbIO MONYAAUUNA,
Aenaowmmm eé yaobHbiM MOAENbHBIM 06EKTOM, 40 CUX
nop HeAOCTaTO4YHO nccnefoBaHHbIMM ocratoTca
noAguao0Bble, NONyAAUNOHHO-TeHeTUYeckne ocobeHHOCTH
ee pasHoobpasua. Haubonee nogpobHO 3T BOMpPOCHI
paccmatpmBanucb B uUccaenoBaHuax [peyko B.B. wu
COaBTOPOB MO PALY MONIEKYNAPHO-TEHETUYECKUX MapKepoB
AAEPHbIX TEHOMOB M MUTOXOHApWanbHoW AOHK [1]. B atux
paboTax OTMe4yaeTcs, YTO OLEHKM MONyNAUMOHHO-
reHeTUYecKmx anobdepeHumauni CYLLLEeCTBEHHO
OT/IMYaNUCb B 3aBUCMMOCTM OT MWCMOJIb3YEMBIX AO/A
reHOTUNNUPOBAHWUA FTEHOMHbIX 3/1EMEHTOB.

MomMMMO 3TOro, nNpbITKaa Awepuua ABAsETCA
6MOMHAMKATOPHBIM ~ BMAOM, C MOMOLLbIO  KOTOPOro
BO3MOXHO BbIABNIEHUE aHTPOMOreHHOro [JaBfeHus U

3arpA3HEeHUI pasHOro NpoucxoxaeHus [2; 3].

MpbITKaA AWepuLa ABNAETCA BaXKHbIM O6BHEKTOM
UCCNefoBaHU ewe U B CBA3M C OCOBEHHOCTAMWU CBOEM
penpoaykuun. Tak, NoaBuAbl BUAA NPbITKON AWepuLbl
MOTYT OT/IMYATbCA MO pasMepam Mexay Ccamuamu U
caMKamMu: Hanpumep, ana noasupa Lacerta agilis agilis
XapaKTepHO npeobnagaHnMe Mo pasmepam  CaMoOK
OTHOCWUTENbHO CaMLOB, Ana noasuaa Lacerta agilis exigua
TaKMX OT/IMYMA  He  ODOHapy)KMBAeTCs, UTO  MOXKeT
06BACHATLCA IKOIOFMYECKUMM OCOBEHHOCTAMU  YCNOBUN
BocnpoussoacTea [4].

Y pasHbiX TAaKCOHOB MO/JIOBOM AMMOPOU3M MOXKET
NpoABAATLCA He TO/MbKO MO pasmepam Tena, HO M no
OPYrIMM  GEHOTUMUYECKMM  XapaKTepPUCTMKAM,  TeCHO
CBA3aHHbIM C 0COB6EeHHOCTAMM NON0BOro noseaeHus [5], Ha
KOTOpble MoryT OKa3blBaTb BANAHMA ycnosus
BOCMPOM3BOACTBA KMBOTHbIX [6]. OKa3anochb, TaKKe, UTo y
pasHbIX BWAOB, B TOM UMCNe W Yy AWEpUL, MOXKeT
HabntoaaTbcAa NonoBOM AMMOPGM3M MO YYBCTBUTEIBHOCTU
K PasNnYHbIM HebMaronpUATHLIM 3K30reHHbIM paKTopam.
TaK, Hanpumep, obHapyKeHO, YTO YPOBEHb NOBPEXAEHMM
OHK B apuTpoumMTax cKanbHbIX Awepul Darevskia raddei,
CTaTUCTUYECKM AOCTOBEPHO BbILLE Y CAMOK MO CPAaBHEHUIO C
caMuaMM B PermoHax C MNOBbILWEHHOM 3arpA3sHeHHOCTbIo
TAXENbIMU MeTannamm [7], a y NpbITKUX ALLepUL, NONOBOM
AuMmopdr3mM Mo reHOMHOM HeCTabuabHOCTU, OLLEHUBAEMbI
Nno MUKpPOALEPHOMY TecTy, YMeHbLUaeTcA OT ULeHTpa
apeasna K ero Kpasm [8].

MmeeTcas MHOXECTBO MeTo[0B, MO3BO/IAIOLMX
OLEHMBATb WM3MEHYMBOCTb KMBOTHbIX, KaK Ha YypOBHe
TPAAUUMOHHBIX GEeHOTUNUYECKUX MNPU3HAKOB, Tak M No
reHEeTUYECKMM M TeHOMHbIM XapaKTepUCTUKam. K oaHum m3
nocnefHuMx OTHOCUTCA METOA OLEHKM nosvmopousma
dparmeHTOB reHOMHOM OHK, bNaHKMPOBAHHbIX
MHBEPTUPOBAHHLIMM MOBTOPAMKU MUKpocaTennunTos (Inter-
Simple Sequence Repeat - ISSR), ¢ ucnonb3oBaHWEM

nonnmepasHoi uenHon peakumm (MUP, nan PCR) [9]. ISSR-
PCR mapKepbl MO3BONAIOT MOAYYaTb MHOMKECTBEHHbIe
CMEKTPbl NPOAYKTOB aMNAIMGUKALMU PA3INYHbBIX Y4aCcTKOB
reHomHo [OHK (amnauKkoHbl). Kaxgbli  amnanKoH
paccMaTpMBaEeTCA KaK OTAE/bHbIA  JIOKYC, OTCyTCTBUE
¢dparmeHTa [HK B cnekTpe amnIMKOHOB NPUHUMAETCA KaK
roMO3uroTa no peL.eccCMBHOMY ajIeNto, MPUCYTCTBUE — KakK
OOMUHAHTHbIN  deHotnn. Takume cnekTpbl MNO3BOAAIOT
CpaBHMBaTb NOMMOPOU3IM FEHOMOB MO PasHbIX y4acTKam
M oueHMBaTb cBoeobpasne reHoPOHAO0B rPYMMn KUBOTHBIX,
WX reTepPO3UrOTHOCTb U FreHeTUYeCKMe B3aMMOOTHOLEHMUSA C
apyrumm - rpynnamu.  CoctaBneHue npeactaBneHuidi o
MONyAALUOHHO-TEHETUHYECKOW CTPYKTYpPEe rpymnmn XMBOTHbIX
C YY4ETOM He TO/IbKO WX OLEHOK Mo GEeHOTUMUYECKUM U
dU3MONOTMYECKUM MNOKas3aTeNsiM, HO UM MOJAUNOKYCHbIM
reHoTMNam, a TaK¥Ke 3HAYeHW FeHeTUYEeCcKoro CXOACTBa,
MOXeT cnocobctBoBaTb OB6BEKTUBHOCTM U TOYHOCTU
OLEHOK cBoeobpasua ux reHodoHAOB, HabAOAEHWUIA WX
AVHAMUKM, BAMAHMA Ha HUX PasanyHbIX BMOTUYECKUX U
abuoTnyeckmx GaKTOPOB OKPYXKatoLLei cpeabl, YTO MOXKeT
CYLLECTBEHHO  YBENUYUTL 3PPEKTUBHOCTL pPaboTbl U
KOHTPO/IA MPUPOAHBIX MONYAALMIA.

YunTbiBaa TOT ¢GakT, 4yTo 6ONbLUMHCTBO FEHOMOB

NMO3BOHOYHbIX Ha NosoBUHY npeacTaBneHo
AMCNEPrMPOBaHHbIMM  MOBTOPaMKM,  AOMOJHUTE/NIbHbLIM
MHCTPYMEHTOM K  MOJIMIOKYCHOMY  T€HOTUMUPOBAHMIO

ABNAETCA MOJyY4eHME MNOJIMIOKYCHbIX CNEKTPOB MPOAYKTOB
amnaMouKaLmMm € UICNONb30BAHMEM B KayecTBe reHOMHbIX
«akopei» B MLP MHBEPTMPOBaHHbLIX MOBTOPOB Y4YaCTKOB
3HAOreHHbIX petposupycos (IRAP — Inter-Retrotransposon
Amplified Polymorphism) [10; 11]. Takoe reHomHoe
CKAHMpOBAHME MOXET BapbMpOBaTb OT WMCMNO/b30BAHUA
napbl COTEH MapKepoB [0 WCTUHHOTO TFeHOMHOrO
CKaHMPOBAHUA NyTEM NOJIHOTO CEKBEHUPOBAHWA FTEHOMOB.

TpagMUMOHHO MNONYAAUMOHHO — TEeHeTUYecKue
0COBEHHOCTM W GUNOreHeTUYECKMEe OTHOLIEHUA BHYTPU
BMZA NpPbITKaA ALEepMLa OLEHMBAIOTCA C UCMO/b30BaHUEM
mutoxoHapuanbHo AHK un Komnnekca ¢peHoTUnUYecKux
XapaKTEPUCTUK, OAHAKO MO /NUTepaTypHbIM [AaHHbIM Bce
deHOTUMMYECKNE XapPaKTEPUCTUKM  MPbITKOW  AlLepuLbl
MMEIOT BbICOKMI ypOBEHb MNoAMMOpPOU3MA, a TaKxke
MEKMONYNSALUMOHHOW U KAWHANBbHOW M3MeHuYMBOCTU [12-
14], a nocTpoeHMe O UNOTEHETUYECKUX CBA3EN Ha
OCHOBaHUW NNWb MWUTOXOHAPWANBHOrO reHoma HeceT B
cebe npobnemy MaTEPUMHCKOrO TUMA HAcaeLoBaHWA
paHHoro Buga [AHK, 4TO nOAHOCTbIO MCKAKYaeT w3
BblbOpKM  camuos.  osTomy  AnA  yCTAHOBAEHMUA
dunoreHeTUYECKOM CBA3M HA MOMNY/JALUOHHOM YPOBHE
yaobHen Bcero U g0CTOBEPHElN UCMO/Nb30BaHWE AAepHOM
[OHK, Bkntoyan B BbIGOPKY 06a nona.

B 3TOM CBA3M HamMM BbINOAHEH CPaBHUTENbHbIV
aHanu3 nonyiAuNOHHO-TeHeTUYeckon auddepeHumnaLmm
rpynn npbITKOW Awepuubl Bonrorpagckoi obnactm u
CTaBpOMO/IbCKOrO  Kpas MO BbICOKONO/AMMOPGOHbLIM
FTEHOMHbIM  3/1IeMeHTamM  (MUKPOCATeNNUTbl,  OJIMHHbIe
KOHLeBble MOBTOPbl  3HAOFEHHbIX PETPOBMPYCOB) MU
bEHOTUNMMYECKUM XapaKTEPUCTUKaM (47 NpusHaKos).

MATEPUA/IbI U METOAbl UCCNEAOBAHUA

UccnepoBaHus nposogunm B 2018-2020 rr. Ha 6a3e LleHTpa
HaHobuoTexHonornn PTAY-MCXA nmenun K.A. Tumnpssesa.
Aluepuy, OTNaBAMBaNM B ABYX JIOKanMTeTax — B
HoBoHMKoNaeBckom palioHe (50°58'00” c. w. 42°22'00"” ..
A.) Bonrorpaackoit obnactn (26 camok, 15 camuos) 1 B
oKpecTHoCTAX ropbl CTpuxameHT (44°48'33" ¢. w. 42°02'01"
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B. 4.) CTaBponoabcKoro Kpas (7 camok, 7 camuos), Bcero 55
ocobent. Oba noKanuTetTa HaxoAATCA B 30HE YMepPEeHHOo-
KOHTUHEHTAZIbHOTO K/AMMAaTa, HO 3KOJIOTUYECKME HULLM,
3aHMMaeMble WM3y4aeMbiM BUAOM, MMEIT pasnnymsa Mo
pPAAY XapaKTepUCTUK (BbicOTa Hag YpPOBHEM MOpSA:
HosoHMKoNaeBcKuii patoH — 100 meTpos, CTaBponosbcKas
BO3BblWeHHOCTb — 600 meTpos. lNoyBa HOBOHMKONaeBCKOro
palioHa npeacTaB/eHa, B OCHOBHOM, 4YepHO3Eémamu, a
CTaBpOMO/IbCKOM BO3BbILLEHHOCTU — NECHBIMWU, BypbIMU U
YEPHBIMM MOYBAMM C PaAKYLIEYHUKAMM U NECKOM).

Bonpocbl  uuMcneHHocT ocobeit M JIOKYCOB,
reHoTUNUPoOBaHue KOTOPbIX MOXKeT oTpaKaTb
reHeTU4YecKyto CTPYKTYpPY nonynauuin, ocraeTcA
OWNCKYCCMOHHbIM.,  Ha OCHOBaHMM  3KCMEPUMEHTAsIbHbIX

NUCCNef0BaHUIA NPUHATO CYMTATb, YTO TFEHOTUNMPOBaHUE
cny4YaiHo BbibpaHHbIX 30-TW NpeacTasuTenei n 13 nokycos

B obwem cAyyae [0OCTAaTOYHO, 4TOObI  BbIABAATb
MEXKMONYyNALUMOHHblE oTanumAa [15]. Takoi noaxon 6bin
obycnosneH ABYMA 3a4a4amu COOTBETCTBYHOLMX

NUCCNefOBaHUIA: OTINMYUTL PeaKue ansesibHble BapuaHTbl,
BCTpevalolmeca C yactotoli He meHee 1% uam 5% (B
3aBUCMMOCTM OT KO/MYeCTBa Mccaeayembix ocobeit) oT
BCEX annenel B NONyAALMM OT MyTaLMIA, BCTPEYAKOLWMXCA C
MEeHbLUeN YacToTOM, a TaKXKe HWBEeAUpPOBaTb OTAMYUA
Mexay nonmmop¢ousmom pasHblX /IOKycoB. Hepeako B
NPUPOAHbLIX ycnosuax KONIM4ecTso OTNIOBNEHHbIX
YKMBOTHbIX MOET He AOCTUraTb YKa3aHHbIX 3HAYEHUN, YTO
MOET KOMMNEHCMPOBATLCA YBE/MYEHMEM KOJMYECTBa
JIOKYCOB, BK/KOYEHHbIX B aHanu3 [16; 17]. 3oonorn u
3BONOUMOHMUCT H. BOPOHLLOB, € y4eTOM TPyAHOCTEN OTN10Ba
YKMBOTHbIX B €CTECTBEHHbIX YC/I0BUAX, Noiaran, yto noboe
KOMIMYECTBO [A06bITbIX KMBOTHbLIX MO3BOAIOT MO/yYaTb
npeacTaBneHna 06 0CoO6eHHOCTAX FreHETUYECKOM CTPYKTYpPbI
nonyaauumn B KOHKPETHOM MecToobuTaHum [18].

Y NOMMaHHbIX AWEepUL, NPUKU3HEHHO KYNUpoBanu

XBOCTbl, MbIlWLbl KOTOPbIX W  CAYXUAU  UCTOYHUKOM
reHomHolt [HK. B KayecTBe MmapKepoB oOueHMBaNU
noanmopomsm dparmeHTOB reHoOMHOM OHK,
bNaHKMPOBaHHbIX MHBEPTUPOBAHHbIMU noBTOpamu

Mukpocatennmtos (Inter Simple Sequence Repeat - ISSR-
PCR mapkKepbl), a TaKKe y4yacTKaMM AOJIMHHbIX KOHLEBbIX
nostopos (Long Terminal Repeat — LTR) 3HAOreHHbIx
peTpoBMpycoB (Inter Retrotransposon Amplified
Polymorphism - IRAP-PCR mapkepbl).

lFeHomHyto AHK Bblgenann ns 6Moo6pasL,oB MbiLuL,
XBOCTa CTaHAAPTHbIM Habopom AHK kcTpaH Il («CuHTON»).
MonumepasHaa uenHaa peakuus (PCR) nposogunacb Ha
amnavoukaTope «TepumK» co cnepyrowmmm
napameTpamu: nepsuyHas aeHaTypauma (t= 94 2C, 2 muH),
AeHatypauma (t= 94 °C, 30 cek), omxur (t=58 2C, 30 cek),
anoHrauma (t=72 9C, 2 muH) — 40 umknos, ¢uHaNbHasA
anoHrauma (t=72 C, 10 muH).

B KayectBe npavimepos 6blM  MUCNONBb30BaHbI
TpUHYKNeotTnaHole mukpocatennutbl (ACC)eT, (TGC)gC,
(GAG)gC M yyaCTKM AJIMHHbIX KOHLeBbIX MOBTOPOB
3HAOrEeHHbIX peTpoBMpycoB LTR-SIRE1 (5’ -
GCAGTTATGCAAGTGGGATCAGCA — 3’) 1 Sabrina 111 (5" -
AAACAAGAACTGACACTTGGCACT - 3’). SnemeHTbI
cemeincTBa 3HAOreHHoro petposupyca Sabrina Bnepsble
onucaHbl y AumeHsa [19], LTR-SIRE1 — y com [20]. U3
HEeOCTaTKOB MApPKePOB MOMKHO BblAeNUTb AOMWHAHTHbIN

TMN  HacnefoBaHWA, W3  MNPEUMYLLECTB —  BbICOKUI
nonMmopousm.
MpoayKktbl amnanédukaumm pasgenaam B 1,5%

araposHom rene B  TAE-6ydepe. Busyanusauma
npoussogunacb nNpu nomowm Y® TpaHcuanomuHaTopa.

Pasmepbl ¢pparmeHToB AHK onpepensnn npu nomouum
Mapkepa MonekynspHbix macc 100 bp+1.5 Kb+3 Kb (12
¢dparmenToBs ot 100 go 3000 bp) M27 (Cnb3H3MM, Poccus).
MaTtemaTtuyeckaa o06paboTKa MoO/yYeHHbIX pe3ynbTaToB
BbIMO/IHAMACL C NOMOLLbO nporpammbl MSExcel n TFPGA.
[Ona  Kakporo cnektpa nNpoAyKToB  amnandukauum,
NoJly4eHHOro ¢ COOTBETCTBYIOWMM NPaiMepom, CTpoUIach
maTpuua, otobparkatolwan npucytcteme, AM6O OTCyTCTBUE
KOHKPETHOTO MpOoAyKTa amnandukaumm (amnamnkoHa),
KaXKAbl U3 KOTOPbIX paccMaTpuBasca Kak /IoKyc. B cayyae
oTcyTcTBMA ¢parmeHTa [OHK cooTseTcTBytOWEN AO/WHDI

TaKoW TreHoTUN  OUEeHMBAnW, KaK FOMO3MIOTy Mo
peueccMBHOMYy annento. B KayecTBe MOMYAAUMOHHO-
reHeTUYeCKUX XapaKTepuCTUK oueHusanm 0010

NoAMMOPGHbIX NOKYCOB (% nonnMmopdHbIX dparmeHToB
OHK no oTHoweHMIO K 06LleMy KONMYecTBY aMn/IMKOHOB,
BbIAB/NIEHHbIX B  CMEKTpe  KaxAoro npaimepa) U
nonMmopopHoe MHPOPMaLMOHHOE COAEpPNKaHWe CreKTpa —
Polymorphic Information Content (PIC). Pacyetr PIC
BbINOAHANCA NO dopmyne gaa AnannenbHblX 10KYcoB, ANA
kotopbix PIC = 2f (1-f), rae f — yacTtota oaHoro us AByx
anneneni.  MNockonbKy  ISSR-PCR  mapkepbl  vmetoT
OOMMHAHTHbIV XapaKkTep NPOAB/AEHUA NpU NPUCYTCTBUKU B
CNeKTpe  NpPoAyKTa  amnanduKauuu,  paccyMTbiBanm
0XMOAEMYIO TeTepo3UroTHOCTb, WCX04A M3 nopcyeTa
YacToTbl  BCTPEYAEMOCTM  TOMO3WUFOT  NO  YCNOBHO
peueccuBHomy annento  (otcytctene  ¢parmenta [AHK
cooTBeTCTBYIOWEN A/UHbI). CTaTucTMyeckasa o6paboTka
NoNlyYeHHbIX [aHHbIX NpoBoAWMAacb MO  CTaHAAPTHOM
meToguKke [21]. PacyéT reHeTUYecKux AUCTaHUMA U
nocTpoeHve [AeHAPOrpaMm MpPOBOAMAOCH C MNOMOLLbIO
nporpammbl  TFPGA. [deHaporpammbl  CTPOUAUCL  C
ncnosib3oBaHMem He meHee 1000 UTepauuii ¢ BbiBegeHUEM
B KOHeYHbIl pesynbTaTt Hanbonee yacTo
BOCMPOM3BOANMOrO pe3y/bTaTa.

Y 30-Tn ocobeli BbINONHEH aHa/NM3 NoOKasaTtenewn
WMTKOBaHUA (24  npusHaka), mopdomeTpumn (12
XapPaKTEPUCTUK) U 11 MHAEKCOB (OTHOCUTENbHbIE NPU3HAKK
Ha oOcHoBe MOPdOMETPUYECKMX MOKasaTenei) no
CTaHOAPTHbIM  MeToAMKam. PesynbTaTbl OLEHMBaAU C
MUCMONb30BaHNEM KpuTepua MaHHa-YUTHU Ha Hanuuue
CTaTUCTUYECKM AOCTOBEPHbIX PA3AMYMI  MPU  MOMOLLU
npunoxkenus Exel n SPSS.

NONYYEHHbIE PE3Y/IbTATbI U UX OBCYXXAEHUE
CymMapHO C MCnosb3oBaHMEM AByX rpynn npanmepos
(ISSR-PCR 1 IRAP-PCR) y npbITKMX Awepunl, 66110 BblgeneHo
70 dparmenTos [AHK (n0KycoB). BbINOAHEH CPaBHUTE/IbHbIN
aHanu3 nonumopdmama reHomHbix ¢parmeHtoB [OHK
pasHoli AnuHbl, GNAHKMPOBAHHBIX WHBEPTUPOBAHHLIMMU
NoBTOPaMM KaXKgoro W3 npaiimepoB. B pesynbrarte
noslyyeHbl creayrowme AaHHble, NPeACTaBAeHHble B Tab.
1.

B obuem, Hambonblee KO/IMYeCTBO
amnamouumpyemblx  GparmeHToB  (aMNAMKOHOB) ¥
Hanbonee BbLICOKME MOKasaTenn noaumopodusma (B

cpegHemM Ha CMeKTp aMM/IMKOHOB OZHOro npaiimepa)
obHapykusaetcsa no IRAP-PCR mapKepam Mo cpaBHEHUIO C
ISSR-PCR  mapkepamu (Tabn. 1). MOHMXKEHHbIN
noMMopousm Mo CPaBHEHUIO CO BCEMMU OCTasIbHbIMMU
BbIABJEH B CMEKTpPax amnivMKoHoB npaimepa (GAG)(C,
nepBMYHaA NocneAoBaTe/IbHOCTb KOTOPOro npeacTaBiaeHa
NypUH/MUPUMUANHOBLIM TPEKOM, NPEAPACONIOKEHHbIM K
bopmUpoBaHUNIO BTOPUYHBIX CTPYKTYp AHK (Tpunnekcsl, G4
KBaApYynaeKchbl). MoxHo 0Xunaatb, yTo TaKoMn
OTHOCUTENbHbIA KOHCEPBATU3M MOXKeT b6biTb 0bycnoBneH
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NOBbILWEHHOW NPeApPacrnoNOKEHHOCTbIO  TaKUX  mocne-
[oBaTeNibHOCTEN K GOPMMPOBAHMIO CNOMKHbIX BTOPUYHbIX
ctpyktyp [OHK, B u4actHocty, K [OHK:PHK Tpunnekcam,

BOB/IEKAaEMbIM B Perynsuumio reHHol akcnpeccuun [22], G4
KBaApynaeKkcam, HaiuMymMe KOTOPbIX TUMMYHO B Y4acTKax
npomoTopos [23].

Ta6bauya 1. CpaBHuTeNbHbIE NOKasaTenn PIC (nonMmopdHbIi MHGOPMALMOHHbIN KOHTEHT) 1 AN

(o nonMmopdHbIX TOKYCOB) Y UCCAeA0BAHHBIX FPYNN }MBOTHbIX Mo ISSR-PCR 1 IRAP-PCR mapkepam

Table 1. Comparative indices of PIC (polymorphic information content) and PPL (proportion of polymorphic loci)
in the groups of animals studied by ISSR-PCR and IRAP-PCR markers

Konunuectso ¢pparmentos HK

Mpaiimep PIC Number of DNA fragments ann (%)
Primer Bcero KoHcepBaTuBHble NonumopdHbie PPL (%)
Total Conservative Polymorphic
Sabrina 0,30%0,05 19 0 19 100
LTR-SIRE1 0,34+0,05 16 0 16 100
(ACC)eT 0,28+0,04 16 5 11 69
(TGC)eC 0,24+0,04 8 1 7 88
(GAG)6C 0,17+0,02 11 7 4 36

CnepyeT OTMETWUTb, YTO MOMUCK Y4YacCTKOB FOMOJIOTUM K
nocnegosatenbHoctam LTR Sabrina 111, LTR SIRE 1,
(ACC)eT, (GAG)6C 1 (TGC)gC Mcnonb3oBaHHbIX B KayecTse
npaimepos (cm. MaTepuanbl U meToabl) B reHoMe Lacerta
agilis ¢ NpMmeHeHMeM anroputMoB nporpammbl BLAST
No3BOANA BbIABUTb HO/bLIOE KOAMYECTBO TAaKWUX YYaCTKOB
pasHol AnuHbI B page nopsupos Lacerta agilis, B8 Tom
yncne w Lacerta agilis exigua, B nocnepoBaTesbHOCTAX
HYKNeoTMA0B, NpeacTaB/ieHHbIX B [eHbaHKe.

Ha ocHoBaHMW YacToT BCTpevyaeMocTn GpparmeHTOB
reHOMHOWM OHK, bnaHKMPOBaHHbIX yy4acTKamu

MukpocaTtennmtos (ISSR-PCR mapkepbl) n LTR aHAOreHHbIX
PETPOBMPYCOB PACCUUTAHbI TEHETUYECKME pacCToAHMA [24],
oTpakalolme  NONyNALUOHHO-TEHETUYECKME  B3auMMO-
OTHOLWIEHMA MEXAY rpynnamu AWepul, OT/NIOB/AEHHbIX B
Bonrorpaackoit obnacti u CTaBpononbCKOM Kpae.

MocTpoeHHble Ha OCHOBaHUK YacTtoT
BCTPEYAEeMOCTU B CMEKTPax amMnankoHoB ¢parmeHTos AHK
pasHOW A/MHbI TEeHeTUYeCcKMe A[UCTAaHLUMM € y4eToM
NoN0BON NPUHAANENKHOCTU CBUAETENbCTBYIOT O TOM, YTO
OLEHKMU reHeTuYeckon puddepeHUMauMM MeXay HUMM
BapbMpPYIOT B 3aBUCMMOCTM OT Npalimepa.

Tabauua 2. leHeTMYECKNE AUCTAaHLMM MEXKLY CAMKaMM U caML,amm

Table 2. Genetic distances between females and males

Fpynnbi / Groups

Mpaiimepsb! / Primers

Camku/camupi / Females/males Sabrina SIRE 1 (GAG)C (TGC)cC (ACC)eT Bce / All
CTaBpononbCekas Bo3BLILIEHHOCTS 0,0376 0,0892 0,1441 0,0450 0,0641 0,1340
Stavropol upland
HosoHukonaesckuit paon 0,0081 0,0148 0,0110 0,0343 0,0016 0,0184
Novonikolaevsky District
Camubl/camubl / Males/Females 0,0754 0,1994 0,0543 0,2075 0,1886 0,1864
Camkun/camiku / Females/Females 0,0303 0,0585 0,0669 0,1006 0,1530 0,0856
Bce ocobu / All samples 0,0237 0,0861 0,0282 0,1109 0,1573 0,0844

M3 pacyéTa reHeTMYecKUX SUCTaHLMIN MeXay camuamu u
CcaMKaMu MpbITKOW AWEPULbl O4HOTO IOKANUTETA, MOXHO
coenatb  3aKNlOMeHMe, 4YTO MO BCEeM  npaiimepam
reHeTMYecKMe AWUCTAHUMM MeXAy CamKaMuM M camuamu
6onblue y KMBOTHbIX CTaBPOMOALCKOM BO3BbILEHHOCTH.
Mpy 3TOM reHeTUYecKMe AWUCTaHUMM MeXAy CaMKamMu U
camuamnM HOBOHMKONAEBCKOro pailoHa BO BCeX C/ydyasx
6bIIN MeHbLUe 3TUX 3HaYeHu (Tabn. 2).

CnepyeT OTMETUTb, YTO FreHeTUYEeCKMe PacCTOAHUA
MeXay BCeMM o0cobAMM [ABYX MONyAAUMA B pasHbIX
MeCTOOBUTaHUAX BCEr4a MeHbLIe AUCTAaHUMI  Mexay
CaML,aMM B PasHbIX NOMYAALMAX, HO MHOTAA NPEBbILWAIOT UX
MeXKay camkamu (Tabn. 2).

Kpome TOro, AWCTaHUMM MeXAy camuamv U
camKkamy CTaBpOMO/IbCKOM BO3BbILLEHHOCTU MPEBLILLAOT
paccToAHMA MeXay BCeMM 0CobAMM, Kpome AUCTaHUUM,

NOCTPOEHHbIX MO BCTpeyaemocTM o¢parmeHToB [HK,
dnaHkupoBaHHbix nparimepamn  (TGC)gC un  (ACC)eT
(tabn. 2).

Mpn 3TOM TreHeTMYecKMe AOUCTAHUUN  MeXay

caMuamMu [ABYX /IOKa/JIMTETOB MOYTM BO BCeX C/y4yasx
3HAUYUTENIbHO MPEBbLIAT AUCTAaHUMU MEXAy CamMKamu
(tabn.  2). WcknoveHWe  COCTaBAAKOT  reHeTuyeckue

OMCTaHUMK, pacCYMTaHHble MO 4YacToTamM BCTPe4YaeMocCTH
¢dparmenToB OHK, dnaHknpoBaHHbIX npaiimepamu (GAG)sC
n (ACC)gT, KOTOpble MeXAy CaMKamu  OKasajucb
OTHOCUTENbHO BIM3KMMM K PACCTOAHUAM MEXAY CaMLaMM.

Mcxopa M3 NoOAyYeHHbIX JaHHbIX, HeobxoamMmo
06paTUTb BHMMAHME Ha OYeHb BbICOKUI YpPOBEHb
nonumopousma LTR nparimepos (PpparmeHTOB AAWMHHbBIX
KOHUL,EBbIX NOBTOPOB 3HAOIEHHbIX PETPOBMYCOB) B CNEKTPaXx
OHK npbITKOM Awepuupbl, He HabagaowWwMmicsa, Hanpumep,
v M/IEKOMUTALOLLNX [25]. Cpegu nparimepos
MUWKPOCATENIZINTOB YPOBEHb MOAMMOpPPU3Ma Obin He TaK
BbICOK, CpPegM HUX MO KOAMYECTBY KOHCEpPBAaTMBHbIX
NIOKycoB BblgenaeTca npaiimep (GAG)sC, no cneKkrpam
AMMN/IMKOHOB KOTOPOro HabAlodaloTca M 3HAYUTENbHO
MEHbLUME 3HAYEHUA TEeHEeTUYECKUX AUCTAaHLMIN Mexay
BCEMMW rpynnamu AwepuL,

OTHOCUTENbHO MEHbLUME 3HAYEHUA TeHEeTUYECKUX
OUCTaHUMIA  MeXAy CaMKamu no  pagy npavmepos,
NnoflyyeHHble  HamK, COBMAZAT C  /IMTePaTypPHbIMU
MCTOYHUKAMU, CBUAETENBCTBYIOLMMU O TOM, YTO Y LLENOro
pAAa BUAOB MIEKOMUTAIOLLMX U PENTUANIA FEHOMbI CamML,0B
XapaKTepPU3yloTCA  MOBbIWEHHOM  FEHOMHOM  HecTa-
OUNBbHOCTBIO MO CpPaBHEHUID C camMkamu [26]. Pagom
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nuccnefoBarteneil nosyyeHbl faHHble O 6osiee BbICOKOM
YPOBHE CMEPTHOCTU CaMLLOB MO CPABHEHUIO C CaMKaMM Y
NPbLITKON ALWEpULbl NOCAE BbITYNAEHWUA, YTO TaKKe MOXKeT
BHOCUTb BKag, B Ux anddepeHumaumio [27]. MosbiweHHas
HecTabunbHOCTb reHoma Yy camuoB 6bina BbifiBleHa Y
NPbLITKON ALLEePULbl NPU MOMOLLM MUKPOALEPHOrO TecTa.
Mpn 3Tom nonosoit gumopdmam NO  reHOMHOW
HecTabuNbHOCTW, OLUEHMBAEMbI MO  MUKPOALEPHOMY
TeCTy, YBE/IMYMBAETCA OT LEHTpPa apeana K ero Kpasm, B
pe3ynbTaTe Yero yMeHbLUaloTCA NOM0BbIE PA3NUMNA MEKIY
Awepuuamn. Mo  auTepaTypHbIM  AaHHbIM  MOAOBOW
anmopdusm  ctaHoBuTCA  Bonee  BbIpaXKEHHbIM B
Heb/1IaronpUATHBLIX YCNOBUAX Cpeabl Ha rpaHuuUe apeana,

naacTMYHoCcTb  nonynaumm  [28; 29]. Hammu nonyyeHbl
MOXOXWe [AaHHble, MNOKa3blBAKOLWME, UYTO Y MKMUBOTHbIX
CTaBpOMO/IbCKOW BO3BbIWEHHOCTW, MOJ0BON AMMOpPdU3IM
BbIPa)KeH CuabHee, Yyem y Awepul, HOBOHMKOMAEBCKOrO
pailoHa, 4YTO MOXEeT CBWAETENbCTBOBATb O TOM, YTO
nonosaa aunddepeHumauma No reHeTUYECKOM CTPYKType
MOXKeT BbITb pasHOW B 3aBUCMMOCTU OT MecToobuTaHuA
TPYNMbl }KUBOTHBIX.

Moppomempus

Mexay BCEMMU ocobamu Bonrorpagackoit "
CraBpononibCKoi  rpynn  BbiABneHo 11  pgoctoBepHo
pasnnyHbIX MOPGOMETPUUECKUX NPU3HAKOB M 4 WMHAEKCA

roe  TpebyetcA  6onee  BbiCOKas  3BO/IOLMOHHAsA (tabn. 3).
Tabnuua 3. Mokasatenn moppomeTpumn
Table 3. Indicators of morphometry
M +m
min - max
MpusHak (mm) Craspononbckan HoBoOHMKONaeBCKMii paiioH YpoBeHb P
BO3BbILIEHHOCTb . S
Feature Novonikolaevsky District P-level
Stavropol Upland

L (aanHa Tena) 89,50+2,31 79,75+1,56 .
L (body length) 74,60—98,40 70,50-91,40
Pil (&n1Ha OT KOHYMKaA MopAbl A0
3aiHero Kpas TEMeHHbIX LLUTKOB) 19,224+0,42 16,38+0,61 x
Pil (length from tip of muzzle to 17,00-21,90 10,50-19,00
posterior edge of parietal scutes)
L.c (an1Ha ronosbl) 18,45+0,42 15,68+0,58 -
L.c (head length) 16,50-21,30 10,00-19,20
Lt.c.max (LWwmnpuHa ronosbl) 12,87+0,44 10,17+0,40 o
Lt.c.max (head width) 11,20-15,90 8,40-13.,40
Lt.c.oc (WMpKUHa ronosbl Ha ypoBHe
LLeHTPOB rNas) 7,50£0,15 6,61+0,18 x
Lt.c.oc (width of the head at the level of 7,00—-28,90 5,50 - 8,20
the centres of the eyes)
Alt.c (BbicoTa ronogbi) 10,32+0,29 8,21+0,38 x
Alt.c (head height) 9,50-11,80 6,70—11,10
L.an (4AMHa aHaNbHOrO LWMTKA) 6,75+0,17 5,27+0,29 -
L.an (anal plate length) 5,60 —7,50 2,90-7,20
L.a (a/mMHa nepeAHeit KOHeYHOCTH) 29,06+0,60 24,91+£0,50 .
L.a (forelimb length) 25,10-32,20 21,90-28.,40
L.p (an1vHa 3agHel KOHeYHOCTH) 43,40+1,35 36,20+0,71 o
L.p (hind limb length) 36,00-54,10 31,80-40,30
L.pes (411Ha cTynHK) 18,81+0,65 16,14+0,33 -
L.pes (foot length) 16,00—23,60 14,70—-18,60
L.cru (anmHa ronenu) 10,98+0,35 10,43+0,55 -
L.cru (shin length) 9,00-12,70 8,30-16,70
Lo/t 1,44+0,02 1,60+0,04 .

C/ e max 131-1,54 1,06—1,74
Le/Al 1,79+0,03 1,92+0,05

. t. = - *

o/ Ae 1,67-1,98 1,54-2,18
Lo/l 3,99+0,15 3,56+0,15 .

P 3,17 5,06 2,11-4,53

3decb u dasnee: * — pazau4uA cmamucmuyecku 3Ha4umel npu P < 0,01; ** — pazau4us cmamucmuyecku 3Ha4umel npu P < 0,05

Here and further below: * — the differences are statistically significant at P < 0.01;** — differences are statistically significant at P < 0.05
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Mexay camkamu Bosrorpagckoit n CTaBponosibCKoi rpynn Lamu AByX NoKanuTetoB — 10 AOCTOBEPHbIX Pa3Mumnii no
BbIABNEHO 9 [JOCTOBEPHbIX PasAnyMa Mo Npu3HaKam npusHakam mopdpomeTtpum 1 1 — no uHgekcam (Tabn. 4-5).

mopdomeTpum, 2 — No MHAeKcam (Tabn. 4), mexay cam-

Tabauua 4. MopdomeTpuyeckmne noKkasaTesiM CaMoK ABYX /IOKAIMTETOB
Table 4. Morphometric parameters of females in two localities

M+£m
min - max
Camku Craspononbckan HoBOHMKONAeBCKUiA paioH YposeHb P
BO3BbILLEHHOCTb . S
Female Novonikolaevsky District P-level
Stavropol Upland
) 80,20+2,84 92,40+2,56 .
70,05-91,4 83,00-98,40
pil 18,64+0,27 16,16£0,44 "
. 17,70—19,40 15,20 18,10
) 17,82+0,21 15,50+0,40 "
- 17,20—18,50 14,40—16,90
Lt 9,51+0,28 12,17+0,35 "
c.max 8,40 10,70 11,20—13,40
it 7,33+0,13 6,36+0,23 "
o 7,10—8,00 5,50—7,00
10,08+0,35 7,66+0,32
Alt.c — —_— **
8,90-11,60 6,70 — 8,80
6,70+0,26 5,00£0,50
L.an —_— P — **
5,60—7,40 2,90 - 6,80
) 29,07+0,92 24.26+0,95 o
A 25,10—32,20 21,90 28,40
) 42,10+1,09 35,93+0,82 "
P 38,70—47,20 33,80—39,60
L/Lt 1,43+0,03 1,63+£0,03 "
/e max 1,37-1,54 1,52 1,74
/At 1,78+0,54 2,03+043 -
/e 1,58 1,96 1,92-2,18
Tabauua 5. MopdomeTpuyeckne NoKkasaTesM CaMLOB [BYX /IOKAIMTETOB
Table 5. Morphometric parameters of males in two localities
CraBponosibcKas -
Camupbl 03BbILIEHHOCTD HoBoHMKONaeBCKUiA paloH YposeHb P
Male & Novonikolaevsky District P-level
Stavropol Upland
pil 19,90+0,84 16,58+1,15 .
" 17,00—21,90 10,50-20,30
] 19,16+0,85 15,85+1,10 "
< 16,50 21,30 10,00—19,20
t 13,68+0,79 10,74+0,67 x
max 11,50—15,90 8,50— 13,40
t 7,70+0,30 6,83+0,27 .
0c 7,00 8,90 6,00 8,20
10,60+0,52 8,70+0,64
Alt.c P —— —_— *
9,60—-11,80 6,50-11,10
6,62+0,25 5,51+£0,36
L.an. —_—— P — **
6,10—7,50 3,20-7,20
it 2,95+0,37 2,26+0,12 .
an 1,50 - 3,90 1,90 - 2,90
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. 29.55+0,77 25,48+ 0,46 .
27,60—32,20 23,70—27,20
R 44.98+2.77 36.44+123 .
36,00— 54,10 31,80 — 40,30
20,13+1,12 15.90+0.41 ~
Lt 16,30 — 23,60 15,00—18,30
4.04+0.28 3.51£0.12 ]
Lp./Lcru. 3,56 5,06 3,00— 4,07

B uenom, ucxoga w3 AaHHbIX Tabnauy, 4 M 5, MOXKHO
3aKNH0UUTD, 4yTo AlepULbl CTaBpoOno/bCKoM
BO3BbILIEHHOCTU MO BCEM MNOKasaTeNAM MPeBOCXOAUAN
Awepuy, HoBOHMKONAEBCKOro pailoHa (Kpome WMHAEKCoB),
YTO MOXKET O0OBACHATLCA Tem, 4To HOBOHWMKONAEBCKWUM
paiioH HaxoauTcA ceBepHee CTaBponosibCKoM
BO3BbILLEHHOCTH.

Tabnauya 6. MopdomeTpmyeckme nokasatenm caMmLLoB U CaMOK

Table 6. Morphometric parameters of males and females

Mpwn cpaBHeHUn ocobeit CTaBpOMNOAbCKOW Fpymnbl,
CaMOK U camLLOB, OBHapYKeHbl JOCTOBEPHbIE PA3IMUUA MO
ABYM npwu3sHakam — (L.t.c.max., L.pes.) u oBym mMHAEKcam
(L/L.c., L/L.p.). B pe3ynbTaTe cpaBHEHUA CAMOK M CaMLLOB W3
Bonrorpasa AOCTOBEPHbIX PA3AMYMA BbIBNEHbI NO TPEM
nmHgekcam — L.c/Lt.c.max., L.c/Alt.c., L.an/Lt.an (Tabn. 6).

CTaBpoNno/IbCKaA BO3BbILIEHHOCTb Camku Camupbl YpoBeHb P
Stavropol Upland Female Male P-level
Lt 9,51+£0,28 13,68+0,79 .
e max 8,40 10,70 11,50 15,90
17,67+0,52 20,13+1,12
L.pes. P —— — *
16,00—-19,60 16,30—23,60
5,18+0,09 4,53+0,29
L/L.c. — P E— *
4,83-5,41 3,89-5,70
2,19+0,53 1,94+0,12
2,05-237 1,60 —2,38
HoBOHMKONaeBCKKUiA paioH Camku Camupbl YposeHb P
Novonikolaevsky District Female Male P-level
Lo Lt 1,63+0,03 1,48 +0,07 .
C/HLCmax. 1,52-1,74 1,06 1,65
Lc/Alt 2,03+0,43 1,83+0,07 .
-C/AlLC. 1,92-2,18 1,54-2,14
) . 1,50+0,33 2,46+0,18 .
an/Ltan. 0,50 2,72 1,76 3,00

AHanusMpya faHHble TabaunLpl 6, MOXKHO NPUIATK K BbIBOAY,
4YTO NONOBON AMMOPOU3M MO Mpu3HaKam MopdomeTpum
6onbwe  BblpaeH y  Awepuy  CTaBponosibCKoM
BO3BbILWEHHOCTW, YTO COBMafaeT C pe3ynbTaTamu pacyéra
reHeTUYeCcKunX paccToAHui, paccynTaHHbIM no
noAnmMopousmMy pasHbiX FeHOMHbIX ¢parmeHToB (OKoslo
50-TM /IOKYCOB), Mexay 3TUMM TrpynnammM Mo BCEM
CMeKTpam NPoAyKTOB amnanduKaLumu.

®01ud03 (WumrosaHue)
Mexay ocobamu Bonrorpaackor n CTaBponosibCKOM rpynn
BbiABNEHO 1 [OCTOBepHOEe pasavuvMe Mo napameTpy
donmposa — P.fem (sin) (KonnyectBo HeapeHHbIX NOp Ha
nesom beppe), mexay camuamu Ctasponons u Bonrorpaga
3HauyMmoe pasnivume obHapyKeHo no napameTtpam Supcil.
(sin) (4ewywn no Kpato BepxHero Beka, cnesa) u P.fem.,
mexay camkamu Crasponons v Bonrorpaga 3HauuMmble
pasnuumMa  obHapyXeHbl Mo  npu3Haky Sub. (sin)
(KonnuecTBo HUMKHEryBHbIX WUTKOB cnesa) (Taba. 7).

Mpu  cpaBHeHun  ocobeir  CTaBpPOMOAbCKOM
nonynauum  (camok w camuos) 6blaiM  OBHApyXKeHbl

[OCTOBEpHbIe OTANYUA MO OAHOMY napameTpy ¢poanp03a —
Supcil. (sin) (4ewyn no Kpato BepXHEro BeKa, C/eBa)
(puc. 1), npu cpaBHeHUM Awepul, HOBOHMKONAEBCKOro
palioHa — HM no oaHomy (Tabn. 8).

Mokasatenn ¢onnaosa NOATBEPKAAOT AaHHble
pacyérta reHeTMYEeCKUX [AUCTAHLUMWA, PaACCYUTAHHBIX MO
nonMMopou3mMy pasHblX FEHOMHbIX (GparMeHToB, MeXay
3TUMM rpynnamu: Mexay camuamuv no 4-m crekTpam
NpPOAYKTOB amnandukaumm, bnaHKMpOBaHHbIMMK
MHBEPTUPOBAHHbIMM MOBTOPAMM YYaCTKOB 3HAOMEHHbIX
peTpoBupycoB " MMUKPOCaATENIUTOB u3 5-Tn
MUCCNeAOBaHHbIX,  reHeTUYecKMe  paccToAaHusa  Bbliu
cylwecTBeHHo 60/blue, YHeM MEXAY CaMKaMMU.

MOMMMO 3TOrO, reHeTUYeCKUe AUCTAHLMUU MEXADY
caMKamu 1 camuamu CTaBponosibCKOW BO3BbILLIEHHOCTU MO
BCEM CMeKTpam NpoAyKTOB aMmnanduKkaumm npesbilwanu Te
e 3HauYeHun y Auwepul, HOBOHMKOIaeBCKOro paioHa.
Takum 06pasom, B COBOKYMHOCTM MeXay Bcemu
Allepuuamm HoBOHWKONaeBCKOro paiioHa "
CTaBpOMO/IbCKOM BO3BbILLEHHOCTU Bbl10 Ob6HapyXeHo 16
[OCTOBEPHbIX OT/IMYMI MO GEHOTUMUYECKMM MPU3HAKaMm
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(11 npusHakos mopdpomeTtpum, 4 nHaekca u 1 nokasatenb
WMTKOBAHMA), MNpUM  3TOM  MeXAy CaMKamu  AByX
NIOKAaNUTETOB  MX  OKasanocb 12 (9  npusHakos

Ta6auua 7. Mokasatenun donnaosa npbITKOM AWEPULLbI
Table 7. Indicators of pholidosis of an eastern sand lizard

mopdomeTpumn, 2 nHgekca n 1 — ponnposa), a mexay
camuamum — 13 (10 npusHakos mopdomeTpuun, 1 nHaekKc, 2
npusHaka ¢ponmaosa).

Bce ocobu HoBoHMKONaeBCKUiA paiioH CraBpono/bCcKasa BO3BbILEHHOCTb YposeHb P
All individuals Novonikolaevsky District Stavropol Upland P-level
p.fem (sin) 14,29+£0,33 15,36£0,32 .
fem (sin PP TE— P EE———
12,00-17,00 14,00-17,00
Camubi HoBoHMKONaeBCKuUiA paiioH CTaBpono/IbCKasa BO3BbILEHHOCTb YposeHb P
Male Novonikolaevsky District Stavropol upland P-level
supcil (sin) 513+£0,13 9,00+£1,74 .
upcil (sin - —
P 5,00~ 6,00 5,00—14,00
o f ) 14,00+ 0,45 14,60+£0,22 .
- fem (sin) 12,00—16,00 15,00-16,00
Camku HoBoHMKONaeBCKUiA paiioH CTaBpono/bCKasa BO3BbILEHHOCTb YposeHb P
Female Novonikolaevsky District Stavropol upland P-level
Sub. (sin) 6,57+0,22 5,71+£0,30 .
ub. (sin e a— —_—
6,00—7,00 4,00-6,00
A
PucyHok 1. Fon10Ba NpbITKOM ALepurLbl (BM c60Ky)
Figure 1. The head of an eastern sand lizard (side view)
Ta6auua 8. NokasaTtenu $omMa03a CamMoK M CamLoB
Table 8. Indicators of pholidosis in females and males
Craspononbckan Camku Camupbl YpoBseHb P
BO3BbILEHHOCTb
Female Male P-level
Stavropol Upland
supci. (5] 6,00+0,94 9,00+1,74 .
upcil. (sin — -
i 4,00-11,00 5,00~ 14,00

B uenom, CTaTUCTUYECKW [0CTOBEPHbIE OTAMYMA MEXAy

camuamm n CaMKamu ABYX JIOKaNnNTeToB no
d)EHOTMI'IW-IeCKMM NPU3HaKamM Bblpa*XeHbl CylWecTBeHHO
MeHblle, yem no reHeTu4eCkum PaACCTOAHUNAM,

paccynTaHHbIM MO  NOAMMOPGU3MY pPasHbIX FEHOMHbIX
¢dparmeHToB (OKONO 50-TM  NOKYCOB), Mexay 3TvMK
rpynnamu: mexay camuamu no 4-m cnektpam npoayKTos
amnandukaumn, GaaHKMPOBaHHbIMU MHBEPTUPOBAHHbIMU
MOBTOPAaMM  Y4YaCTKOB 3HAOrEHHbIX PETPOBUPYCOB U
MWKPOCATENINTOB M3 5-TW UCCNEL0BaHHbIX, TeHeTUYecKue

paccToAaHMA 6blAM  CylLLecTBEeHHO 6o0nblie, Yem MexXay
caMKamu.

TpagMLUMOHHO MOPPOMETPUYECKME MPU3HAKM U
nokasatenn ¢oamMgosa  MCNOAb3yT ANA  BblABAEHMA
NOMOBbIX OTAMYMIA Yy MPLITKUX  AWEPUL, U 4pYrux
YyewynyaTbix. Tak, nososon gumopdusam Habaogaerca no
3 npusHakam mopdomeTpum M 3 uHaekcam: L (oavHa
Tynosuwa, L.cd (anuHa xBocrta), L.cap (&nuHa ronosbl),
L.cd/L, L.cap/L, Lt.an/L.an (OTHOLIEHWE LUIMPUHBI aHANbHOTO
WMTKa K ero anmHe) [30-32].
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Monosoi gumopdPuam BbISBIEH TaKXKe MO C/leAyowmum
npusHakam ¢onngosa: Vent (Kon-Bo psaaoB BPIOWHbIX
yewyi), Sg. (KonnyecTBo pAAOB CNMHHbLIX 4ewyii), P.fm.
(kon-Bo 6eapeHHbIX nop) [30-32].

Momumo 3Toro, wmeetca pag nybaukauun, B
KOTOpPbIX no YANOMAHYTbIM paHee d)eHOTVInI/IHECKVIM
XapaKTepuUCTUKaMm MosoBOM AuMOpdM3IM He yaaBasiocb
06HapyxuTb [30-32].

B Halem uccnenoBaHUM NOI0BOM ANMOPGU3M bbln
obHapyXeH no ogHomy w3 47-mu (cm. MaTtepuan u
MeToAbl) U3y4aembliX GEHOTUMUYECKUX XapaKTEPUCTUK
(Supcil.), no kKotopomy 06bIY4HO OH He OBHapy»KMBaeTcs.
Crout OTMETUTb, YTO A0CTOBEPHbIE OTAINYMA NO AaHHOMY
npu3HaKy 66111 06HapyKeHbl MeX 4y camKaMu U camuamm
CTaBpOMO/IbCKOW BO3BbILWEHHOCTY.

3Tn JaHHble noATBepKAaoT BbICOKYHO
N3MEHYNBOCTb d)EHOTVIrIVIHECKVIX XaPaKTepUCTUK
n3yvyaemMblX XUBOTHbIX WU HEO6XOAMMOCTb AOonNoNHeHnA
MccnefoBaHUIn MyTEM WUCMONb30BAHUA MEHEE 33aBUCUMBbIX
OT B/AVAHUA OKpYXKatloWwen cpegbl MHAUBUAYANbHbIX
nNpu3HaKoB, Takux, Kak AHK mapkepsbl, gns 6onee TouHoM
XapaKTEPUCTUKMN MNONYASALUIA U KOHTPOAS UX ANHAMMUKM.

ObpalaeT Ha cebAa BHMMaHue TO, YTO Hamu Obin
obHapyxeH nososol anmopduam no npusHaky ¢onngosa
y Awepuy, CTaBpOnosbCKON BO3BbIWEHHOCTU, NPWU 3TOM
[OCTOBEpHbIe Pas3Muna No GEeHOTUMUYECKMM MpPU3HAKaM
MeXAy CaMLaMu ABYX JIOKA/ITETOB U MEXKIY CAMKamMK He
COBMA/IN CO 3HAYEHUAMU TEHETUYECKUX AUCTAHLUMMI, XOTa 4
npanmepa m3 5 cymmapHo no 50 nokycam BbIABAAIOT
Hannuue nonosow anddepeHumaUmm.

I'IonyquHble Hamu AaHHble MoryT
CBUAETENbCTBOBATL O TOM, YTO BbIPaXKEHHOCTb MOJIOBOrO
Avmopdur3mMa y LEeNoro psga BUAOB MOMKET OT/IMYATbCA B
3aBMCMMOCTU OT JIOKauTeTa.

3AK/TIOMEHUE

Mcxopsa 13 pe3ynbTaToB Hallero UCCAefoBaHWA, MOMKHO
3aKNI0UUTb, YTO W3 ABYX CNOCOBOB OLEHKM COCTOAHMUA
nonynALNOHHO-TeHeTUYeCKon CTPYKTYpbI NpbITKON
Awepuupl  (ucnonb3osaHve [JHK — mapkepoB
beHOTUNUYECKUX NPU3HAKOB) Hanbosnee MHGOPMATUBHBIM
ANA BblABNEHUA MeXNOoNYAAUUOHHbIX U NONO0BbIX OTINYUN
OKa3anca cpaBHUTE/IbHbIN aHaIN3 CNEKTPOB, NOJYYEHHbIX C
MCMONb30BaHNEM  MWKPOCATENNIMTHbIX  NOCAef0BaTe lb-
HOCTEW M Y4aCTKOB 3HAOTEHHbIX PETPOBMPYCOB. ITOT METOS,

no3BoAuAN  BbIABUTb Haubonee nonumopdHble [OHK
MapKepbl, nossonsawLmne nony4atb Hanbonee
MHPOPMaTUBHbIE no KOANYecTBy NIOKycoB "

nonnmopdmamMy CcnekTpbl, Heobxoaumble ANA OMUCAHUA
rEHETUYECKUX CTPYKTYP WM WX AUHAMMKM Y BOCTOYHOM
NPbITKON  AllepUUbl  C  BbICOKMM  pa3speLueHnem.
KomnneKkcHbI aHann3 nonnmopdumama pasHbIX reHOMHbIX
31€MEeHTOB MO03BOINA OBHAPYXKWUTb, YTO KaXKAblh U3 HUX
BHOCWUT CBON WMHAMBWMAYa/bHbIN BKNag B dopmupoBaHue
NONyAALUMOHHO — TeHeTUYECKUX OTAMYMI  BOCTOYHOM
NPLITKON ALLEpULbl MO MOAY W /JIOKaAUTETy OT/I0Ba. ITO
nossonsetr npegnaratb Havbonee «YyBCTBUTE/bHbINY
MeTOZ, KOHTPONA ANUHAMMUKM NONYNALMOHHOM CTPYKTYpbl B
CBA3M C TaKMMM XapaKTepucTUKamu, Kak nososas
onodepeHumauma M BAMAHWE (aKTOPOB OKpyXKatoLwen
cpeapbl.

BUBIMOTPAPUYECKUIA CMNCOK

1. Tpeuko B.B. degoposa /1.B., PabuHuH .M., PAbUHMHA
H.N., Yobany A.T., KocywkumH C.A., Aapesckuii U.C.
MoneKynsapHbie Mapkepbl agepHoi AHK B nccnepgosaHmm

BMA,006pa30BaHMA M CUCTEMATMKM HA NMpUMEpE ALLEPULL
Komnnekca «L. agilis» (Sauria: Lacertidae) // MonekynapHas
6uonorusa. 2006. T. 40. N 1. C. 61-73.

2. Hopkins W.A., Roe J.H., Snodgrass J.W., Jackson B.P.,
Kling D.E., Rowe C.L., Congdon J.D. Nondestructive indices of
trace element exposure in squamate reptiles // Environ
Pollut. 2001. V. 115. Iss. 1. P. 1-7. DOI: 10.1016/s0269-
7491(01)00098-7

3. ®unarosa J1.H. CTpyKTypHO dYyHKUMOHANbHAA
XapaKTepPUCTMKA CeMEHHUKOB NPbITKOM Awepuubl (Lacerta
agilis) v o3epHon narywku (Rana ridibunda) B 30He BANAHUA
npeanpuaTna yepHon metannyprv // BectHuk OrY. 2011. N
16 (135). C. 225-226.

4. Roitberg E.S., Eplanova G.V., Kotenko T.I., Amat F.,
Carretero M.A., Kuranova V.N., Bulakhova N.A.,, Zinenko O.1.,
Yakovlev V.A. Geographic variation of life history traits in the
sand lizard, Lacerta agilis: testing Darwin's fecundity
advantage hypothesis // Journal of Evolutionary Biology.
2015.V. 28. Iss. 3. P. 613-29. DOI: 10.1111/jeb.12594

5. Fernandez-Montraveta C., Marugan-Lobdn J. Geometric
morphometrics reveals sex-differential shape allometry in a
spider // Peer J. 2017. V. 5. e3617. DOI: 10.7717/peerj.3617
6. Olsson M., Schwartz T.S., Wapstra E., Shine R. How
accurately do behavioural observations predict reproductive
success in free ranging lizards? // Biol Lett. 2019. V. 15. Iss. 2.
Article: 20190030. DOI: 10.1098/rsbl.2019.0030

7. CumoHsaH A.3. AHanu3 nospexaenunin JHK y awepuy,
Darevskia raddei, 06uTaloLLMX B 30HaX C Pa3IMYHbIM
YPOBHEM 3arpasHeHuns noys, metogom [AHK — komet //
Buonornyeckuii xypHan Apmerumu. 2015. T. 4 (67). C. 65-67.
8. [Apobor I'.M., Pemunsosa O.C. Ucnonb3osaHue
remMaTonorMyeckux nokasartenew lacerta agilis 1. pns oueHKM
aHTPOMOreHHO HapyLeHHbIX Tepputopuii // Ussectns
CamapcKoro Hay4yHoro LeHTpa Poccuiickoi akagemMum Hayk.
2012.T.14. N 1(8). C. 1887-1889.

9. Zietkiewicz E. Genome fingerprinting by seguence repeat
(SSR) anchored polymerase chain reaction amplification //
Genomics. 1994. V. 20. P. 176-183.

10. Kanengapsb P.B., Fna3ko B.U. Tunbl monekynapHo
reHeTUYECKUX MapKepoB 1 X npumeHeHue // dusmnonorvsa n
B6MOXMMMA KYNbTYPHbIX pacteHunin. 2002. T. 34. N 4. C. 279-
295.

11. Kalendar R., Schulman A.H. Transposon-based tagging:
IRAP, REMAP, and iPBS // Methods Mol Biol. 2014. V. 1115.
P. 233-255. DOI: 10.1007/978-1-62703-767-9_12

12. KykywkuH O.B., Epmakos O.A., MiBaHos A.1O., JopoHUH
M.B., CenpunaeHko E.1O., CumoHos E.I., Topenos P.A.,
XpamoBa M.A., bioxuH U.I. dunoreorpadmsa npbITKOM
Alwepuubl B KpbiMy No pesynbTaTam aHa/In3a reHa
uuTOXpoma b: gpesHuit pedyrmym Ha NonyocTpoBe, NO34HARN
3KCMAHCKA C ceBepa M Nepsble CBUAETENIbCTBA
mbpuansaumm noasnaos Lacerta agilis tauridicaw L. a.
exigua (Lacertidae: Sauria) // Tpyabl 300/10rM4ecKkoro
MHCTMTYTa PAH. 2020. T. 324. N 1. C. 56-99. DOI:
10.31610/trudyzin/2020.324.1.56

13. CeupuaeHko E.H0., KykywkuH O.B. K mopdonornyeckoit
XapaKTepUCTMKe NpbITKOM Awepuupl (Lacerta agilis tauridica
Suchow, 1927) toro-3anagHoi 4acti KpbimcKoro
nosnyoctposa // Matepuanbl 06uneitHo Hay4Ho-
npaKkTuyeckasn KoHoepeHuma «M3ydeHne n coxpaHeHue
NPUPOAHbIX SKOCUCTEM 3aNOBEAHUKOB 1ECOCTEMHOM 30HbI»,
Kypck : LieHTpanbHO YepHo3emHbIn 3anoseaHuK. 2005. C.
348-352.

14. EnnaHos.a I.B. AHanu3 oKpacku NpbITKOM ALLEPULbI U3
OBYX Nonynauuii camapckoi obnactu // Ussectua

56

ecodag.elpub.ru/ugro/issue/current




W.I. BnoxuH, B.WU. Tnasko

HOr Poccuu: akonorus, passmtne 2021 T.16 N3

CamapcKoro Hay4Horo LeHTpa PoccuiicKol akagemMum Hayk.
2016.T. 18. N 5-2. C. 264-274.

15. /leBoHTUH P.Y. l'eHeTUYeCcKMe OCHOBbI 3BOOLMN.
Mocksa: Mup, 1978. 352 c.

16. Nevo E. Genetic variation in natural populations:
patterns and theory // Theoretical Population Biology. 1987.
V.13.N1.P.121-177.

17. Tnasko B.N. TeHeTnKa nsopepmeHTOB
CE/IbCKOXO3AMUCTBEHHbIX XMBOTHbIX. MockBa: BUHUTU, 1988.
212 c.

18. BopoHuos H.H. Pa3Butune 3B0/IIOLMOHHBIX Mae B
6uonorun. M: KMK, 2004. 432 c.

19. Shirasu K.A., Schulman A.H., Lahaye T., Schulze-Lefert P.
Contiguous 66-kb barley DNA sequence provides evidence
for reversible genome expansion // Genome Research. 2000.
V. 10. Iss. 7. P. 908-915. DOI: 10.1101/gr.10.7.908

20. Glazko V.., Elkina M.A., Glazko T.T. Genomic Scanning
Using the Retrotransposon Fragments as «Anchors», in
Animals and Plants // Biogeosystem Technique. 2015. V. 6.
Iss. 4. P. 363-373. DOI: 10.13187/bgt.2015.6.363

21. MnoxuHckmii H.A. Buometpua. M: MIY, 1970. 367 c.

22. Antonov |., Medvedeva Y.A. Purine-rich low complexity
regions are potential RNA binding hubs in the human
genome // F1000Research. 2018. V. 7. Iss. 76. DOI:
10.12688/f1000research.13522.2

23. Zybailov B.L., Sherpa M.D., Glazko G.V., Raney K.D.,
Glazko V.I. G4-quadruplexes and genome instability // Mol
Biol. 2013. V. 47. P. 197-204. DOI:
10.1134/50026893313020180

24. Nei M. Genetic distance between populations //
American Naturalist. 1972. V. 106. P. 283-292.

25. Mnhasko B.U., Kocosckuia .10., BnoxuHa T.B., EcuH AT,
Fnasko T.T. FeHOMHbIV «MOPTPET» HEKOTOPbIX BUAOB
NCOBbIX, MONYYEHHbIN ¢ nomoLbto ISSR PCR u IRAP PCR
mapkepos // Kponnkosoacteo 1 3seposoacteo. 2020. N 1. C.
28-39. DOI: 10.24411/0023-4885-2020-00004

26. Fischer K.E., Riddle N.C. Sex Differences in Aging:
Genomic Instability // The Journals of Gerontology: Series A.
2018. V. 73.Iss. 2. P. 166-174. DOI: 10.1093/gerona/glx105
27. FeopakaH B.A. OHTOreHeTU4YeCKOE NPaBu/Io NOIOBOr0
avmopousma // OAH CCCP. 1983. Iss. 2. C. 477-481.

28. bynaxosa H.A., KypaHosa B.H., Casenbes C.B.
HekoTopble aemorpaduyeckue xapakTepuUCcTUKM Nonynauui
npbiTkoM (Lacerta agilis L., 1758) v skuBopoaaLueit (Zootoca
vivipara Jacq, 1787) awepwuu, KOro-soctoka 3anagHow
Cunbupm // Cnbupckan 30010rMHeckas KoHbepeHums,
nocesLeHHasa 60-n1etno MHCTUTYTa CUCTEMATUKKM U SKONOTUMU
*unBOTHbIX CO PAH. HoBocnbupck, 2004. C. 232-237.

29. 3aBbsanos E.B., TabaunwuH B.I., LnaxTuH I.B.
Mopdonornyeckasn xapakTepmcTmka 1 0Co6eHHOCTH
6uonorum agynonocoi npbiTkon awepuusl (Lacerta agilis
exigua) Ha cesepe HukHero Nosokba // CoBpemeHHas
repnetonorus. 2000. Bein. 1. C. 6-14.

30. CvumoHoB E.M. Mopdonormyeckan xapakTepucTuka u
HEKOTOpbIe aCneKTbl 3KO0rMM NPLITKOW AWwepuubl Lacerta
agilis Ha TeppuTOpUK MeH3eHcKol obnacTu // AKTyanbHble
npobnembl repneTonorumn u TokcnHonormu. 2007. Bein. 10. C.
141-147.

31. CumoHos E.M. AHanus nonosoro gumopodusma 8
nonynsaumax NpbiTKou awepuubl (Lacerta agilis) n3 pasHbix
NpPVPOAHbIX 30H tora 3anaaHoi Cubupwu // CoBpemeHHas
repnetonorus. 2008. T. 8. Boin. 1. C. 39-49.

32. Opnosa B.®., Tapbuw K. CemeictBo Hacroawme
Awepuubl — Lacertidae Cope. M.: T-Bo Hayu. nsgaH. KMK,
1997. C. 133-266.

REFERENCES

1. Grechko V.V., Fedorova L.V., Ryabinin D.M., Ryabinina
N.L., Kosushkin S.A., Ciobanu D.G., Darevsky I.S. The use of
nuclear dna molecular markers for studying speciation and
systematics as exemplified by the "Lacerta agilis complex"
(Sauria: Lacertidae). Molekulyarnaya biologiya [Molecular
biology]. 2006, vol. 40, no. 1, pp. 61-73. (In Russian)

2. Hopkins W.A., Roe J.H., Snodgrass J.W., Jackson B.P.,
Kling D.E., Rowe C.L., Congdon J.D. Nondestructive indices of
trace element exposure in squamate reptiles. Environ Pollut.,
2001, vol. 115, iss. 1, pp. 1-7. DOI: 10.1016/s0269-
7491(01)00098-7

3. Filatova L.N. Structural-functional characteristic seed
plant of the nimble lizard and lake frog in the zone of
influence of the enterprises of ferrous meta. Vestnik OGU
[Vestnik of the Orenburg State University]. 2011, no. 16
(135), pp. 225-226. (In Russian)

4. Roitberg E.S., Eplanova G.V., Kotenko T.l., Amat F.,
Carretero M.A., Kuranova V.N., Bulakhova N.A., Zinenko O.1.,
Yakovlev V.A. Geographic variation of life history traits in the
sand lizard, Lacerta agilis: testing Darwin's fecundity
advantage hypothesis. Journal of Evolutionary Biology, 2015,
vol. 28, iss. 3, pp. 613-29. DOI: 10.1111/jeb.12594

5. Fernandez-Montraveta C., Marugan-Lobdn J. Geometric
morphometrics reveals sex-differential shape allometry in a
spider. Peer J, 2017, vol. 5, e3617. DOI: 10.7717/peerj.3617
6. Olsson M., Schwartz T.S., Wapstra E., Shine R. How
accurately do behavioural observations predict reproductive
success in free ranging lizards? Biol Lett, 2019, vol. 15, iss. 2,
article: 20190030. DOI: 10.1098/rsbl.2019.0030

7. Simonyan A.E. Analysis of DNA damage in lizards
Darevskia raddei living in zones with different levels of soil
contamination by DNA comet method. Biologicheskii zhurnal
Armenii [Biological Journal of Armenia). 2015, vol. 4 (67), pp.
65-67. (In Russian)

8. Drobot G.P., Remizova O.S. Using hematological
parameters lacerta agilis 1. for assessing anthropogenically
disturbed territories. lzvestiya Samarskogo nauchnogo
tsentra Rossiiskoi akademii nauk [Bulletin of the Samara
Scientific Center of the Russian Academy of Sciences]. 2012,
vol. 14, no. 1(8), pp. 1887-1889. (In Russian)

9. Zietkiewicz E. Genome fingerprinting by seguence repeat
(SSR) anchored polymerase chain reaction amplification.
Genomics.1994, vol. 20, pp. 176-183.

10. Kalendar' R.V., Glazko V.I. Types of molecular genetic
markers and their uses. Fiziologiya i biokhimiya kul'turnykh
rastenii [Physiology and biochemistry of cultivated plants].
2002, vol. 34, no. 4, pp. 279-295. (In Russian)

11. Kalendar R., Schulman A.H. Transposon-based tagging:
IRAP, REMAP, and iPBS. Methods Mol Biol, 2014, vol. 1115,
pp. 233-255. DOI: 10.1007/978-1-62703-767-9_12

12. Kukushkin O.V., Ermakov O.A., lvanov A.Yu., Doronin I.V.,
Sviridenko E.Yu., Simonov E.P., Gorelov R.A., Khramova M.A,,
Blokhin I.G. Cytochrome b mitochondrial gene analysis-based
phylogeography of a sand lizard in the Crimea: ancient
refugium at the peninsula, late expansion from the north,
and first evidence of Lacerta agilis tauridica and L. a. exigua
(Lacertidae: Sauria) hybridization. Proceedings of the
Zoological Institute RAS, 2020, vol. 324, no. 1, pp. 56-99. (In
Russian) DOI: 10.31610/trudyzin/2020.324.1.56

13. Sviridenko E.Yu., Kukushkin O.V. K morfologicheskoi
kharakteristike prytkoi yashcheritsy (Lacerta agilis tauridica
Suchow, 1927) yugo-zapadnoi chasti Krymskogo poluostrova
[To the morphological characteristics of the fast lizard
(Lacerta agilis tauridica Suchow, 1927) in the southwestern
part of the Crimean peninsula). Materialy yubileinoi

ecodag.elpub.ru/ugro/issue/current

57



South of Russia: ecology, development 2021 Vol. 16 no. 3

I.G. Blokhin & V.I. Glazko

nauchno-prakticheskaya konferentsiya «lzuchenie i
sokhranenie prirodnykh ekosistem zapovednikov lesostepnoi
zony», Kursk, 2005 [Materials of the jubilee scientific
practical conference study and preservation of natural
ecosystems of reserves of the forest-steppe zone, Kursk,
Central Chernozem Reserve, 2005]. Kursk, 2005, pp. 348-
352. (In Russian)

14. Eplanova G.V. Colour pattern analysis of sand lizard from
two populations in the Samara Region. lzvestiya Samarskogo
nauchnogo tsentra Rossiiskoi akademii nauk [lzvestia of
Samara Scientific Center of the Russian Academy of
Sciences]. 2016, vol. 18, no. 5-2, pp. 264-274. (In Russian)
15. Levontin R.Ch. Geneticheskie osnovy evolyutsii [Genetic
basis of evolution]. Moscow, Mir Publ., 1978, 352 p. (In
Russian)

16. Nevo E. Genetic variation in natural populations:
patterns and theory. Theoretical Population Biology. 1987,
vol. 13, no. 1, pp. 121-177.

17. Glazko V.l. Genetika izofermentov
sel'skokhozyaistvennykh zhivotnykh [Genetics of isoenzymes
of farm animals]. Moscow, VINITI Publ., 1988, 212 p. (In
Russian)

18. Vorontsov N.N. Razvitie evolyutsionnykh idei v biologii
[Development of the evolutionary idea in biology]. Moscow,
KMK Publ., 2004, 432 p. (In Russian)

19. Shirasu K.A., Schulman A.H., Lahaye T., Schulze-Lefert P.
Contiguous 66-kb barley DNA sequence provides evidence
for reversible genome expansion. Genome Research, 2000,
vol. 10, iss. 7, pp. 908-915. DOI: 10.1101/gr.10.7.908

20. Glazko V.., Elkina M.A., Glazko T.T. Genomic Scanning
Using the Retrotransposon Fragments as «Anchors», in
Animals and Plants. Biogeosystem Technique, 2015, vol. 6,
iss. 4, pp. 363-373. DOI: 10.13187/bgt.2015.6.363

21. Plokhinskii N.A. Biometriya [Biometrics]. Moscow, MSU
Publ., 1970, 367 p. (In Russian)

22. Antonov |., Medvedeva Y.A. Purine-rich low complexity
regions are potential RNA binding hubs in the human
genome. F1000Research, 2018, vol. 7, iss. 76. DOI:
10.12688/f1000research.13522.2

23. Zybailov B.L., Sherpa M.D., Glazko G.V., Raney K.D.,
Glazko V.I. G4-quadruplexes and genome instability. Mol
Biol, 2013, vol. 47, pp. 197-204. DOI:
10.1134/5S0026893313020180

24. Nei M. Genetic distance between populations. American
Naturalist. 1972, vol. 106, pp. 283-292.

KPUTEPUU ABTOPCTBA

MBaH I. BoxmH cobpan matepuan, NpoBén
reHOTUNUPOBAHME U CHATUE NapameTpoB MopdoMETPUM U
donuaosa. Banepuin U. Mnasko un UeaH . BroxuH
npoaHasM3MpoBaan AaHHble, HanNncaan pykonuco. Bece
aBTOPbI B PaBHOMN CTeNeHN HecyT OTBETCTBEHHOCTb MpK
0bHapy»KeHMM nnarnaTa, camonaarmarta uam apyrux
HeaTUYecKnx npobnem.

KOH®JIUKT UHTEPECOB
ABTOPbI 3aABAAIOT 06 OTCYTCTBUM KOHDIMKTA MHTEPECOB.

33. Glazko V.I., Kosovsky G.Yu., Blokhina T.V., Esin A.G.,
Glazko T.T. Genomic "portrait" of some canine species
obtained using ISSR-PCR and IRAP-PCR markers. Rabbit and
fur farming, 2020, no. 1, pp. 28-39. (In Russian) DOI:
10.24411/0023-4885-2020-00004

25. Fischer K.E., Riddle N.C. Sex Differences in Aging:
Genomic Instability. The Journals of Gerontology: Series A,
2018, vol. 73, iss. 2, pp. 166-174. DOI:
10.1093/gerona/glx105

26. Geodakyan V.A. [Ontogenetic rule of sexual
dimorphism)]. In: Doklady Akademii nauk SSSR [Doklady
Akademii Nauk USSR]. 1983, iss. 2, pp. 477-481. (In Russian)
27. Bulakhova N.A., Kuranova V.N., Savel'ev S.V. Nekotorye
demograficheskie kharakteristiki populyatsii prytkoi (Lacerta
agilis L., 1758) i zhivorodyashchei (Zootoca vivipara Jacq,
1787) yashcherits Yugo vostoka Zapadnoi Sibiri [Some
demographic characteristics of populations of fast lizards
(Lacerta agilis L., 1758) and viviparous (Zootoca vivipara
Jacq, 1787) lizards of the southeast of Western Siberia].
Sibirskaya zoologicheskaya konferentsiya, posvyashchennaya
60-letiyu Instituta sistematiki i ekologii zhivotnykh SO RAN,
Novosibirsk, 2004 [Siberian Zoological Conference dedicated
to the 60th anniversary of the Institute of Systematics and
Ecology of Animals SB RAS, Novosibirsk, 2004]. Novosibirsk,
2004, pp. 232-237. (In Russian)

28. Zavyalov E.V., Tabachishin V.G., Shlyakhtin G.V.
Morphological characters and peculiarities of sand lizards
(Lacerta agilis exigua) biology in the north of the Lower
Volga Area. Sovremennaya gerpetologiya [Current Studies in
Herpetology]. 2000, vol. 1, pp. 6-14. (In Russian)

29. Simonov E.P. [Morphological characteristics and some
aspects of ecology of the fast lizard Lacerta agilis in the
Penza region]. In: Aktual'nye problemy gerpetologii i
toksinologii [Actual problems of herpetology and toxinology].
2007, iss. 10, pp. 141-147. (In Russian)

30. Simonov E.P. Sexual dimorphism analysis of Lacerta agilis
populations in different native zones of West Siberia.
Sovremennaya gerpetologiya [Current Studies in
Herpetology]. 2008, vol. 8, iss. 1, pp. 39-49. (In Russian)

31. Orlova V.F., Terbish K. Semeistvo Nastoyashchie
yashcheritsy — Lacertidae Cope [Family True lizards —
Lacertidae Cope]. Moscow, KMK Publ., 1997, pp. 133-266. (In
Russian)

AUTHOR CONTRIBUTIONS

Ivan G. Blokhin collected the material, carried out
genotyping and recorded the parameters of morphometry
and pholidosis. Valery I. Glazko and Ivan G. Blokhin analysed
the data and wrote the manuscript. All authors are equally
responsible for plagiarism, self-plagiarism and other ethical
transgressions.

NO CONFLICT OF INTEREST DECLARATION
The authors declare no conflict of interest.

ORCID
MBaH I. BaoxuH / Ivan G. Blokhin https://orcid.org/0000-0002-0548-6201

Banepwuit U. Tnasko / Valery |. Glazko https://orcid.org/0000-0002-8566-8717

58

ecodag.elpub.ru/ugro/issue/current




IKO/I0rMA KUBOTHbIX

tOr Poccuu: akonorua, passutme 2021 T.16 N 3

OpuruHanbHan ctatba / Original article
YOK 574.583
DOI: 10.18470/1992-1098-2021-3-59-67

UccnepoBaHue 3KONOrMU 3UMHETO NIaHKTOHA
o3epa baliKan ¢ ucnonb3oBaHnem KOMNIEKCHbIX
WHCTPYMEHTa/IbHbIX METOA,0B

Enena 0. HaYMOBal, Taucua M. P)Kenuaz, Muxann M. MaKaposl, AneKceii C. OnbLUYKOB3'4,

KoHctaHtuH M. quepl, MaauHa 3. Marome,qosas, EneHa C. TpOVIU,Kaf-Il'Z
"lumHonornueckuin mnHctutyT CO PAH, UpKyTCK, Poccna

2l/IpKchxMFt FocypapcTBeHHbIN yHUBepcuTeT, UpKyTcK, Poccus

3Hau,MoHan bHbIV UCCNeA0BaTENbCKMI TOMCKUIA rocyf,apcTBEHHBIN yHUBepcuTeT, ToMcK, Poccua
AMHCTMTyT onTukK atmocdepbl um. B.E. 3yesa CO PAH, Tomck, Poccua

*arecTaHckuit rocylapcTBeHHbIN yHMBepcuTeT, Maxaukana, Poccua

KoHTaKTHOE nuuo

EneHa t0. HaymoBa, KaHAUAAT b1uonornyeckmx
HayK, CTapLwnii Hay4YHbIW COTPYAHUK
nabopartopun nxtmonoruum, ®reyH
JIUMHONOTNYECKUIA MHCTUTYT CBUpPCKoro
oTaeneHus Poccuiickol akagemmm Hayk;
664009 Poccua, NpkyTck, yn. YnaH-batopckas,
3,a/a 278.

Ten. +79025783898

Email elena.baikalensis@gmail.com

ORCID https://orcid.org/0000-0001-5829-9138

®dopmar UMTUpOBaHUA

Haymosa E.10., Pxkenka T.M., Makapos M.M.,
Onbuwykos A.C., Kyyep K.M., Maromegosa M.3.,
Tpouukasn E.C. UccnepoBaHue skonormum
3MMHEero niaHKToHa o3epa baiikan ¢
MCNONb30BAHMEM KOMMNEKCHBIX
MHCTPYMeHTanbHbIX MeTogos // FOr Poccuu:
aKonorua, passutune. 2021. T.16, N 3. C. 59-67.
DOI: 10.18470/1992-1098-2021-3-59-67

MonyyeHa 9 despans 2021 r.
Mpowna peueHsnpoBaHue 31 mapTta 2021 r.
MpuHAaTa 26 anpena 2021 r.

Peslome

Llenb. HenpepbiBHble HabAlOAEHMA 33 M3MEHEHMEeM B 3KOCUCTEMAX
HeobxoAMMO BEeCTM B CBA3U C T106aNbHbIMW W3MEHEHUAMM KAMMATA,
KOTOpble BIUAIOT HA COCTOAHME BOAHbIX 06BEKTOB. [AMUCTaHLMOHHbIE METOAbI
HabNtoAEHUA UMEIOT MHOMECTBO MPEUMYLLECTB B KaYecTBe MepCrneKTUBHOro
MeToAa MOHWUTOPWUHra 6MOLLEHO30B KpyMHbIX BOZoemMoB. Mbl npoBenu
KOMMNJIEKCHOE UCCNef0BaHWe C COMOCTaBNeHNEM Pe3yNbTaToB, NMOAYYEHHbIX C
NMOMOLbIO HOBEWWMUX NpUbOpPoOB M METOA0B [ANSA  PACUMPEHUs  UX
AaNbHENero nNpPUMEHeHUA nNpu HenpepbiBHOM MOHWUTOPWUHFE BOAHbIX
06bEKTOB.

Matepuan u metoapl. Mpy NoieBbIX UCCAEL0BAHUAX UCMONb30BaHbl Kpome
K/1aCCUYECKUX MEeTOL0B U3YyYeHUA 3KOIOrMKU 300MNaHKTOHA — ceTu [xkegn m
CTD  30HZA, TaK¥e,  T[MAPOAKYCTUYECKME  OATYMKKU,  MOTPYNKHYLO
ronorpaduyeckylo  Kamepy, TEPMOAATYMKM  BLICOKOTO  paspeLleHwus.
Temnepatypy Bogbl, Xx10poduan, GOTOCUHTETUUECKM aKTUBHYIO pagmaumio u
Apyrve napametpbl uamepanu 3oHgom AAQ-Rinko. Mbl npuBoauM AaHHble
OZHOW BEpTUKann Ao rnyouHsl 100 m.

Pe3ynbTtatbl. OCHOBHbIMWU KOMMOHEHTAMW ME30300M/IAHKTOHA B MOA/IeAHbIN
nepvos ABAAIOTCA pasHble BO3PACTHble CTaAuWM 3SHAEMUYHOTO pPayka
Epischura baikalensis Sars, 1900 n HECKO/JbKO BUA0B KONOBPATOK. B cTaTbe
obcyKaatoTca 06HapyKMBaemMble Pa3UYHbIMU NPUbopaMM HEOLHOPOAHOCTH
cpeabl U pacnpeaeneHnsa NaaHKToHa.

3aknoyeHune. [lonyyeHHble € MOMOLWbID  KOMIMJIEKca  npubopos
3KCMEepUMEHTa/lbHble  pe3y/bTaTbl  MOKAa3blBalOT, YTO pacnpegeneHuve
300MNaHKTOHA O4YeHb CU/IbHO 3aBUCUT OT PU3MYECKUX NapamMeTpoB cCpesbl.
MNMpymeHeHWe AUCTAHLMOHHbBIX METOA0B MONYYEHUA AAHHbIX — BayKHbIW wWar K
aBTOMaTU3aLMM 6a30BOr0 MOHUTOPMHIA IKOCUCTEMbI 03epa balikan n gpyrux
BOAOEMOB. [lo/lyyeHHble MO/IEBblIE AaHHblE MNO3BO/IAT B Aa/ibHENLLEM
yCOBEpPLUEHCTBOBATb a/NroOPUTM pacno3HaBaHWA 06pa3oB B MNPOrpammMHOM
obecneyeHuun rosorpadmyecKolr YCTaHOBKM MMEHHO AnA yciaoBui balikana.
Pe3ynbtaTbl BEPTUKA/ZIbHOrO pacnpeseneHus M MUrpauuii 300MN1aHKTOHa B
CBA3M C MNapameTpamu cpeabl npeanonaraercA obpabatbiBaTb €
MCMO/Ib30BaHNEM METO4,0B MAaTEMATUYECKOTO MOAENIMPOBAHMUA.

KnioueBble cnoBa
MOHWTOPMHT, 300MNAHKTOH, NOrpy)KHas ronorpaduyeckas Kamepa, baiikan,
TemnepaTypa, X10popu.
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Abstract

Aim. The continuous monitoring of changes in ecosystems must be carried
out in connection with global climate changes that affect the state of
water bodies. Remote sensing methods have many advantages as a
promising method for monitoring biocenoses in large water bodies. We
carried out a comprehensive study comparing the results obtained using
the latest instruments and methods to expand their further application to
the continuous monitoring of water bodies.

Material and Methods. The field research was undertaken using
hydroacoustic  sensors, submersible holographic camera and
high-resolution thermal sensors in addition to the classical methods of
studying the zooplankton ecology — the Juday net and CTD probe. Water
temperature, chlorophyll, photosynthetically active radiation and other
parameters were measured with an AAQ-Rinko probe. We provided data
for one vertical up to a depth of 100 m.

Results. The main components of mesozooplankton during the ice period
are different age stages of the endemic crustacean Epischura baikalensis
Sars 1900 and several rotifer species. The article discusses the
heterogeneity of the environment and the distribution of plankton
detected by various instruments.

Conclusion. The experimental results obtained with the help of a set of
devices show that the distribution of zooplankton is very strongly
dependent on the physical parameters of the environment. The use of
remote sensing methods is an important step towards the automation of
basic monitoring of the ecosystem of Lake Baikal and other water bodies.
The obtained field data will make it possible to further improve the
pattern recognition algorithm in the software of the holographic
installation for the specific conditions of Lake Baikal. The results of the
vertical distribution and migrations of zooplankton in connection with

environmental parameters are assumed to be processed using
mathematical modeling methods.

Key Words

Monitoring, zooplankton, submersible holographic camera, Baikal,

temperature, chlorophyll.
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E.10. Haymosa u dp.

HOr Poccuu: akonorus, passmtne 2021 T.16 N3

BBEOEHUE

M3BecTHO, uTo rnobanbHble U3MEHEHWUA KAMMaTa BAWUAIOT
Ha cocToAHMe BOAHbIX 06bekToB, B T.4. baikana [1; 2]. B
CBA3W C 3TUM, MOJIlyYeHME JAaHHbIX O COCTOAHWUMU
3KoCMCTeMbl 03epa B obbeme, AOCTAaTOMHOM ANs uenew
MaTeMaTMYeckoro MOAENMPOBaHMA W MPOrHO3MPOBaHMSA
noBeAeHNA 3KOCUCTeMbl 03epa B YCI0BMAX I106anbHOro
M3MEeHEeHWA KAMMata M aHTPOMOreHHOro OCBOEHUA
NPUOPEKHON TEPPUTOPUM ABNAETCA BaAXKHOW 3ajauyelt.
[ONCTaHUMOHHbIe MeToAbl HabNAEHMA NMEIOT MHOMECTBO
NPevMyLLECTB AN MOHWUTOPUHra GMOLLEHO30B KPYMHbIX
BOOOEMOB. AHa/iM3 pe3y/nbTaTOB BEAETCA MPaKTUUECKU B
peanbHOM BpEMeHW, UTO HamMHoro 6bicTpee, uyem
06paboTKa TPaAUUMOHHBIX rnapobuonormyeckux cbopos.
PesynbTaTbl MeHee 3aBMCMMbl OT C/yvaiiHbiX (GaKTOPOB.,
yBennyeHume Konuyectea obpabatbiBaembix 4aHHbIX AenaeT
3HaunTenbHO 60/iee [AOCTOBEPHON WX CTATUCTUYECKYHO
06paboTky. 3a pybekom HenpepbiBHO BHeApPAOTCS
npvbopbl Ha OCHOBE HOBEWLLMX TEXHUYECKUX Pa3paboTok C
MCMNONb30BaHMEM CUCTEM  KOMMbIOTEPHOro  0bydyeHus
(«MCKYCCTBEHHbIN WMHTENNEKT») AnA 06paboTKM AaHHbIX.
OTeyectBeHHas  rugpobuonorMs  oTcTaeT B 3TOM
Hanpas/eHUN, HECMOTPA Ha O4YEeBUAHYH 3DPEKTUBHOCTL
3TUX METOAO0B ANA Lesei 3KON0rMYecKoro MOHWTOPUHIa
[3-5]. Undposana ronorpacduma asnaerca mHoroobewaowmm
MeTOAOM AN UCCAef0BaHWA MOBEAEHUSA MIAHKTOHa B
€CTECTBEHHbIX ycnoBuAx [6-9]. B KOHUe npowwnoro Beka
BEe/IUCb  PaspaboTKM  NPUMEHEHMA  aKyCTUYECKUX W
ronorpapuyeckMx MeTo4oB AN M3y4yeHUs 300M/1aHKTOHa
o3epa baikan [10; 11], Ho noTom 3TK paboTbl NPepBaanCh.

C uenblo  oOueHKM  3OPEeKTMBHOCTM  MpUMEHeHUs
MMEIOLMXCA UM HAXOOAWMXCA Ha cTagum  pas3paboTku
npubopos ans yCTaHOB/IEHMSA HenpepbIBHOrO

aBTOMaTU3MPOBAHHOTO MOHUTOPUHIA 300M1IaHKTOHA 03epa
Baiikan 6blAn NpoBeAeHbl KOMMJIEKCHble HabnwoaeHua ¢
MCMO/Ib30BAaHMEM  KIACCUMYECKMX, rosnorpaduyeckoro u
rMAPOaKYCTUYECKOro METOA0B.

MATEPUAN N METOAbl UCCNEQOBAHUA

Pabotbl npoBogunuce 14 mapta 2019 roga B HOXKHOWM
KOT/IOBUHe 03epa baikan B 3,5 KM OoT mbica MBaHOBCKMIA.
HabniogeHna nposoauMnucb Kaxkgple 4 yaca Ha
NPOTAXKEHUWN CYTOK. Mpobbl Me30300MN1aHKTOHA OTOUpPanu
3aKpblBatoLwenca cetbio IxKeamn ¢ pasmepom sveek 88 MKM
(oTKpbITbIM AnameTp 37,5 cm) no ropusoHTam 0-10, 10-25,

25-50, 50-100 m, ¢wukcuposanm B 4% dopmanuHe,
KOHLEHTPUpPOBaHUe cegMmeHTaumen " 3aTem
NMoAcuYUTbIBaAM  MOA,  CBETOBbIM  MWKpockonom  [12].
MMApOaKyCcTMYeCKaa CbemMKa MpPOBOAMIACLE  MOAEPHM-

31MpOBaHHbIM 3xon0Tom FCV-1100. KoHpurypaums sxonota
6bblna cnegylowen: yactota curHana — 28 Klu, 4actorta
cnefoBaHMA MMNyabcos — 5 Iy, 4ANTENbHOCTb MMNYAbCa —
0,3 mc. WWnpunHa nyya ogHONYy4EBOrO MMAPOAKYCTUYECKOTO
npeobpasosatens 3 ab cocrtasnana 12°. Temnepatypy
BoAbl, xnopodunn (xn “a”), GOTOCUHTETUYECKM aKTUBHYIO
paguaumio (GAP) 1 apyrve napameTpbl U3MepAaU 30HL0M

AAQ-Rinko [13]. HKpome TOro, pAns  M3MepeHuA
TemnepaTypbl BOAbl Mcnonb3oBanucb norrepsl  (RBR-
Company, KaHaga) TR-1000 (pa3spewenue 0,002°C,

ToyHocTb 0,05°C) m TR-1060 (paspewexue 0,0001°C,
ToyHocTb 0,002°C). MOAUTOH COCTOAN U3 YeTblpex TOYEK, B
KOTOPbIX U3MEPEHUA NMPOBOAMAUCL Ha raybuHax 45, 50 u
55 M. [OucKpeTHOCTb M3MepeHuit 5 muHyT. Ewe opuH
norrep RBRduet (paspewenue 0.00005°C, TO4YHOCTb
0.002°C, AuCKpeTHOCTb 5 oTcyeToB B CeKkyHay) 6bin
npukpeneH K cetu Oxxenn. OaHoBpemMeHHOo

MCMONb30BaNach MOrpy}KHaa ronorpapuyeckas Kamepa
[14]. B cTaTbe npuBOAATCA pe3ynbTaTbl aHAaAM3a LAHHbIX
OfIHOW BEPTUKANK, BbiNoaHeHHoM B 13.00 4 14 mapTa 2019.
Bo Bpemsa nposeaeHUs usamepeHuii 6oin1o obnayHo (10 6n),
AblMKa, 6e3 BeTpa. Houbto BbiMan cHer (BbicoTa
CBE)KEeBbINABWEro CHera 2 CM) M ero BbiCOTa Ha /bay
(TonwuHa 83 cm) cocTaBMna MaKCMManbHO 7 cm
(NATHUCTOE NOKpPbITUE NbAA CHETOM).

MNONYYEHHDIE PE3Y/IbTATbI U UX OBCYXXAEHUE
Mpodunb TemnepaTypbl BOAbI BO Bpems MNpoBeAeHUn
paboT, B Lenom, 6bin 0bblueH ANA nepuoaa BeceHHero
noanegHoro nporpesa (puc. 1.1). TMoao Anbaom
TemnepaTtypa Bogbl coctasnana 0,2°C. B cnoe 4-5 m
BblAeNAeTcA CKavyok TemnepaTypbl Ao 0,5°C, cBA3aHHbIN C
CYTOUYHbIMK KonebaHuamu TemnepaTtypbl. [nybxke (mo
rny6uHbl 25 M) TemnepaTtypa NPakTUYECKM He MeHANach U
coctasnsana okono 0,5°C B cnoe sanuanmmHuoHa. C 25 m
HaUMHAETCA Ce30HHbIM  C/IOW  CKayka TemnepaTypbl
(TepmoKAMH), B KOTOpOM TemmnepaTypa BOAbl 3aMETHO
nosblWanacb 1 coctaBuna Ha 3,2°C Ha 100 m.

Konunuectso xn“a” (puc. 1.2) nnaBHo Bo3pacTasno ot
0,52 r/n B nog/siefHOM cnoe A0 MakcumanbHoro 1,6 r/n Ha
rnybvHe 10 m. MOTOM €ro KOJIMYEeCTBO CHWMMKANOCb M
cneaywolwmMi NUK Habnwganca Ha raybuHe 23-25 m (ao
1,0 r/n). Ewe oauH nuK Habawoganca Ha raybuHe 31-32 m
(0,81 r/n). Thy6xe 50 m Konnuectso xsopodunna 6bi1o
0,22-0,32 r/n.

doTocuHTETMYECKM aKTMBHAA paguaumsa (GAP) Bo
Bpema Hawwux HabnwogeHuit (puc. 1.3) npakTUYeckn He
npoHuKana rny6yxke 30 metpos. Mo HawMm HabaaeHUAM,
npu Habnogaemon ToNWMHE /ibda WU MOKPbITOM CHErom
NoBEPXHOCTM /Nbfa OCBelleHWe B BoAe nagaeT Ao
KPUTUYECKMX A GOTOCUHTE3A 3HAUYEHUI yKe Ha rnybuHe
10 meTposB.

OCHOBHbIMW KOMMOHEHTaMW Me30300M/1aHKTOHa B
noasieaHblit Nnepuos ABAAIOTCA pasHble BO3PacTHble CTaaumn
3HAEMUYHOro payka Epischura baikalensis Sars 1900 wu
HECKO/IbKO BMAoB KosnoBpaTok [15]. B Habnawpaembliit
nepuog, 8 nosepxHocTHom cnoe 0-10 m YMCNeHHOCTb Bcero
300MNaHKTOHa 6blna 459 3k3./m° (puc. 2). Tnybxke Ha
ropusoHte 10-25 mMmeTpoB KO/AMYECTBO 300MJ1aHKTOHA
CHUXaeTca fo 218 3K3./M3, Ha ropusoHTe 25-50 meTpos —
98 aKs./M3 n rnybxke 50 m Bo3pacTaetT Ao 169 3K3./M3.
Hambonbwnii  BKNag, B YUC/IEHHOCTb  300MJIaHKTOHA
BHOCWAM Haynauycol E. baikalensis (0-10 m — 413 3K3./M3, a
B cnoe rybxe 50 m nogHumaetca go 164 3K3./M3). Mo
pe3ynbTaTam CeTHbIX c6OpoB y MOBEPXHOCTU HAXOAMNOCH
okono 40 npoueHTOB BCeX KONOBPaTOK OT obuiero
Kosnnyectea B cnoe 0-100 m M nouTM 4eTBepTb BCEX
Haynauycos.

Mo un306parKeHWUAM, MOJYYEHHBIM C MNOMOLLbIO
axonoTa (puc. 3) Xopowo BMAHO, KaK M Ha Kakoi rnybuHe
paboTana NNaHKTOHHAA CeTb M NOrpyXaemasa annapaTypa,
a TaK¥Ke, YTO PEerucTpupyemble CKOMIEeHUA 300MNNaHKTOHA
HaxoAM/NUCb B  MOBEPXHOCTHOM  5-mMeTpoBOM  C/ioe.
Bnarogaps aKyCcTUYECKMM AaHHbIM Mbl 3HaeM, YTO Koraa
cetbto  [xkean obnasnusanca  10-meTpoBbI  C/OW,
OCHOBHaA Macca 300MNaHKTOHa 6blna  cocpepoToyeHa
Bblwe. TaK YTO KOHLLeHTPaLUMA 300M1aHKTOHa B pacyeTe Ha
ropmsoHT 0-5 m 6bln1a KaK MMHMMYM B 2 pa3a Bbilwe, TO ecTb
npubamnsutensHo 1000 3K3./M3. MonyyeHHble paHHble
No3BONAIOT ONPeAenunTb, YTO PErncTPMpyemMblit CIow — 3TO
CUrHaN OT Me30300M/IaHKTOHAa C TaKoM KOHUEeHTpauuen.
MpY KOHLEHTPaLMKN HUXKE CUTHAN YKe He HabatogaeTcs.
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PucyHoK 1. M3ameHeHune Temnepatypsl, °C (1), KoHUeHTpauum xnopodunna “a”, r/n (2) n poTocnHTETUYECKM

aKkTMBHOM paauaunmu (PAP), mKmonb/ m’c (3), no rnybuHe 14 mapta 2019 B 13.00, M. MBaHOBCKMIA.
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Figure 1. Change in temperature, °C (1), concentration of chlorophyll "a", g/l (2) and photosynthetically active radiation
(PAR), mkmol/m?” s (3), at depths on 14 March 2019 at 13.00 hrs at Cape Ivanovsky.

In this figure and further below the vertical scale — depth (m)
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PuUcyHOK 2. PacnpegeneHune KOHUEHTPaLMiA rpynn 300M1aHKTOHaA TbiC. 3K3./M3 no rnybuHe 14 mapra 2019 8 13.00,

M. MiBaHOBCKMi. 1 — 06W,aa KOHLLEHTPaUUs KONOBPATOK, 2 — HaynananbHble ctaguu Epischura baikalensis,

3 — konenoautol E. baikalensis, 4 — B3pocnble payku E. baikalensis

Figure 2. Distribution of concentrations of zooplankton groups, thousand ind./m?, along the depth on 14 March 2019

at 13.00 hrs at Cape Ivanovsky. 1 — rotifers, 2 — nauplial stages Epischura baikalensis, 3 — copepodites of of E. baikalensis,
4 —adult E. baikalensis
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PucyHok 3. xorpamma, nonyyeHHas 14 mapta 2019 8 13.00, m. MBaHOBCKMIA. 1 — CMTrHaAN OT norpyxaemom
ronorpapuyeckon yCTaHOBKM, 2 — YeTbipe rOPU30HTA NOrpyKeHua cetn xean
Figure 3. Echogram received on 14 March 2019 at 13.00 hrs at Cape Ivanovsky. 1 — signal from a submersible
holographic installation, 2 — four immersion horizons of Jedi net
[aHHble, nosfyyYeHHble rosorpaduyeckon  Kamepow, BEPOATHO  OTpa)KaeT HaauMuMe Ha 3Ton  rnybuHe
06cunTbIBaNIMCE  MONIlyaBTOMATUYECKM  No  CPOKycu- KOJIOHWANbHbIX AMAaTOMOBbIX Bogopocaeit. MakcMumanbHble
poBaHHbIM M30b6parkeHnam (puc. 4). B NoBepxXHOCTHOM 3HaYeHMA KonuuectBa uactuy (20 Tbic. uyactuw/m’)

5-MeTpoBOM C/10€e 0TMeYasnca NuK 4o 15 Tbic. yactuw/ m° Ha
rnybuHe 5 m, coBnaaasa ¢ MMKOM MaKCMMYMa aKyCTUYECKOM
NAOTHOCTM M MaKCMMyMa Me30300MNaaHKTOHa B cnoe 0-10
M. TloBbllWeHMEe KonuyecTBa 4acTuy, Ha raybuHe 10 m

0

nony4yeHbl Ha rnybuHe 23 m. Konnuyectso 4acTvL, naaBHO
3
YMEHbLIANOoCh K rnybuHe 50 m Ao 7 TbiC. YacTMu/m” 1 onaTb
3
noBbIWanock Ao 15 Thic. yactnu/m” K 70 meTpam.
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PUCYHOK 4. M13meHeHMe KoanyecTsa YyacTul, (B m~) ¢ rybUHOM, NoNyYeHHOE C MOMOLLbI0 NOFPY»KHOM ronorpaduyeckoi

Kamepsbl 14 mapTa 2019 B 13.00, m. MiBaHOBCKM

Figure 4. Change in the number of particles (in ma) with depth obtained using a submersible holographic camera

on 14 March 2019 at 13.00 hrs at Cape lvanovsky
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YT1o6bl MPOBEPUTL MMOTE3Yy BAUAHMA Ha BEPTUKA/IbHOE
pacnpegeneHne mMe30300M/1aHKTOHA MNJIOTHOCTM BOAbI, Ha
npopune ee BepTUKaNbHOrO pacnpegeneHvs 6bLin
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BblAeNeHbl TOYKM nepenoma (puc. 5). Bcero BblgeneHo
LIeCTb TaKMX TOYEK Ha rnybuHax 2, 5, 25, 30, 39 1 58 m.
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PUCYHOK 5. BepTuKanbHOe pacnpeaeneHue naoTHOCTY Boabl (OpaHKeBan KpuBas, Kr/M>), Touku eé nepenoma (oTmeueHs
nepeceyeHnem ronybbix AMHKUIK). 3eNéHble AMHUKN NPOBEAEHbI 418 OnpeaeneHns rnybuHbl 3a1eraHna TOYKM nepesoma
Figure 5. Vertical distribution of water density (orange curve, kg/m3), its breakpoints (marked by the intersection of blue
lines). Green lines are drawn to determine the depth of the inflection point

Mo pesynbTaTam KOMMJIEKCHOFO aHasv3a BuAHO (1abn. 1),
4TO  MaKcUMyM  GOTOCUMHTE3UPYIOWMX  OPraHU3MOoB
Habnioganca Haf TEPMOKAMHOM M OTPaXKeH B JaHHbIX
ronorpapuyeckonn Kamepbl Ha rnybuHe 23 m. Mpu sTom

MaKCMMyM Me30300M1aHKTOHa TakKe 6bla 3aperncrpu-
POBaH M B aKyCTUYECKMX, U B ronorpadpuyeckmx AaHHbIX Ha
rnybuHe OKONO TPeX METPOB.

Ta6nuua 1. BolgeneHHble pasHbIMW METOAAMM FOPU3OHTLI USMEHEHWI NAaPaMETPOB CPeabl UM XapaKTEPUCTUK NAAHKTOHA
Table 1. Horizons of changes in environmental parameters or plankton characteristics identified by different methods

Mertoabl / Methods

Mapametpbl / Parameters

Fopu3oHTbl, M / Horizons, m

rmapodusnyeckni
Hydrophysical

MnotHocTb Boapl / Density of water

2,5, 25,30, 39, 58

TemnepaTypa Bogbl / Water temperature 5,25
r o
Mp,poaKycm_qecxww ArycTtuueckas nnaoTtHocTs / Acoustic density 5
Hydroacoustic
Xnopoounn «a» / Chlorophyll "a" 5,10, 25
Buonorunueckuit ®AP / PAR 0-10, 0-30
Biological
KoHueHTpaLuma 300n1aHKTOHA
. 1-10
Zooplankton concentration
I 7 .
OI'IOFpad)VTHeCKMVI Yumcno vactuy, / Particle Count 5, 23, 45, 58, 62-66
Holographic

YETKO BblgensaeTcA No BCem MapameTpam rOpU3oHT 5 m —
HUMKHAA TPaHMLA CYTOYHOrO MepemellmMBaHuUA 33 CYET
cB06OAHON TemnepaTypHON KoHBeKuuu; un 23-25(30) m —
rOPM30OHT/CNON, C KOTOPOrO  HAYMHAETCA  CEe30HHbIN

TEPMOK/INH. Ecaun COMNOCTaBNATb C BepPTUKaIbHbIM
pacnpegeneHnem 300M/1aHKTOHa, TO KOJ10BPaTKH
npeanoynTaroT XKUTb B 3NUAMMHUOHE, Tae A0CTaTOYHO
CBeTa, eCTb CYTOYHOE N Ce30HHOe nepemellnBaHne BoAbl B
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mapTe. B c/roe TepMOKAMHA WX MeHblie. [loxoxee
pacnpeaeneHne y KonenogutoB Epischura baikalensis.
MpeactaBuTeneit HaynavanbHbix ctaguin E.  baikalensis

b6onblue B BEPXHEWN yactm 3MUAUMHUOHA -
NPeanoIoKMTENbHO B Y3KOM C/ioe 3-5 M, rae npoucxogaut
CyTOYHOE MepemelinBaHne. BbicoKas  KOHUeHTpauums

HaynaMycoB U B HWUXKHEMN YacTu TepmoKauHa (50-100 m)
COBMaZaeT C NOBbILEHWEM YUCNEHHOCTM B3POC/bIX 0cobei
E. baikalensis. BO3MOXHO, WMEHHO 3TW  Tpynnbl
300MNaHKTOHA  3apPEerucTpupoBaHbl  rosorpaduyeckum
meTogom (Nuku rnybxke 50 m, puc. 4). Bapocnble payku E.
baikalensis, cyps no pe3synbTaTam, o6buTaloT B C/loe
nepexoga OT 3MWJIMMHWOHA K TEPMOKUHY (23-25(30) m).
3T0 MOXeT 6bITb CBA3AHO C OCegaHMemM AMATOMOBbIX
Bogopocneli B cnoe  HambonbluMX  BEPTMKANbHbIX
rpagMeHToB TeMNepPaTypbl U NNOTHOCTU BOAbI.

3AK/NTIOYEHUE
MonyyeHHble €  MNOMOLLbIO  KOMMAekca npubopos
3KCNepUMEHTa/IbHbIE pe3ynbTaTbl NOATBEPKAAIOT TO, YTO

pacnpepeneHve  Me30300MAaHKTOHA  OYEHb  CWU/BHO
3aBUCUT  OT  rMAPOOU3NYECKUX  MAPAMETPOB  Cpeabl
(tTemnepatypa M NAOTHOCTb  BOAbl, OCBELLEHHOCTD,

AMHaMU4YecKkue npouecchl). Pe3ynbTaTbl aKyCTUHECKOTO U
ronorpapuyeckoro  MeTo4OB  TaKKe  COBMafaloT ¢
pe3ynbTaTaMu  aHanM3a  KAACCMYECKUMWU  MeTOoLaMM.
OpHaKo, ANA NOATBEP)KAEHUA TMMNOTe3bl O COOTHECEHWUU
BEPTUKANbHOrO pacnpeseneHua pasandHbiX CcTagui w1
BMAOB  300MNAHKTOHA C MNWKaMKU  BEPTMKANbHOrO
pacnpefeneHus 4acTuy, onpegensemMbiMM C MNOMOLLbIO
ronorpaduyeckomn Kamepbl, TpebyeTca py4yHas
BepudMKauma faHHbIX.

MpUmeHeHMe ANCTAHLMOHHbIX METOL0B NOAYyYeHUs
AaHHbIX — BaAXKHbIM War K asToMaTusauuu 6as3oBoro
MOHUTOPUHIA 3KOCUCTeMbl o03epa baiikan wu  apyrux
BOOOEMOB. [lo/lyyeHHble MO/EeBble AaHHble MO3BONAT B
AanbHenwem ycoBepLIEHCTBOBaTb anroputm
pacnosHaBaHuA o6pa3oB B nmporpammHom obecneyeHuum
ronorpapuyeckon yCTaHOBKM MMEHHO A/1A  YC/NOBWUMA
balikana. Pe3ynbTaTbl BEPTMKA/NbHOIO pacnpeneneHus wm
MWrpaLmii 300MN1aHKTOHA B CBA3W C NapameTpamu cpesbl
npegnonaraerca  obpabatbiBaTb C  MCNO/Mb30BAHWEM
MeTOZ,0B MaTEMATUYECKOro MOAE/IMPOBAHWA.
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Abstract

Aim. Polypores are an integral part of forest ecosystems, but to date there
is no sufficient information on diversity and ecology of this group of
basidiomycetes in many mountain areas. The aim of this study is to reveal
species composition and characterize substrate preferences of poroid
fungi of the Gunib Plateau (the Republic of Dagestan, Northeast Caucasus,
Russia).

Material and Methods. All fungal specimens were collected by the authors
during field surveys in 2018-2020, which were carried out within pine,
birch, hornbeam, alder, aspen, and mixed forests as well as juniper
woodlands. The identification of fungi was performed predominantly by a
light microscopy techniques, but also by an analysis of the ITS1-5.85-ITS2
nrDNA to verify specimens from Postia caesia-species complex.

Results. A total of 73 species of poroid fungi from 43 genera and 7 orders
of the class Agaricomycetes (Basidiomycota) have been identified in the
territory of the Gunib Plateau within the Upper Gunib Nature Park. Among
them, there are 29 new species for the Republic of Dagestan, of which 11
species are cited for the Caucasus for the first time. An annotated species
list with detailed information on substrata, habitats, localities, and links to
herbarium specimens (LE) is provided.

Conclusion. The revealed species richness of polypores has expanded the
current knowledge on the mycobiota of the Gunib Plateau and its links
with plant communities. The range of leading genera (Antrodia s. |,
Ceriporia, Gloeophyllum, Phellinus s. |., Postia, Trametes s. |.) is
characteristic of the boreal zone and determined by the predominance of
Pinus kochiana forests in the surveyed area.

Key Words
Auriporia aurulenta, biodiversity, mountain habitats, Northeast Caucasus,
polypores, wood-inhabiting fungi.

2021 The authors. South of Russia: ecology, development. This is an open access article under the terms of the Creative Commons
Attribution License, which permits use, distribution and reproduction in any medium, provided the original work is properly cited.
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Pesiome

Llenb. TpyToBble rpubbl ABAAIOTCA HEOTbEM/IEMOM YACTblO JIECHbIX
3KOCUCTEM, HO HA CEroAHAWHWA AeHb AN MHOTUX TOPHbIX TEPPUTOPUNA
oTCcyTCTBYET MHOOpMauMA O pPasHoobpasvMuM M 3KONOTUM 3TOM rpynnbl
6asugnommnueToB. Lenb wuccnesoBaHUMAs — WMHBEHTapM3auMsa BUMAOBOMO
pa3Hoobpasna W BblABAEHME CyOCTPATHLIX MPEeAnoYTeHUN MNOPOUAHbIX
rpubos Ha TeppuTopuu nnato [yHW6 (LarectaH, CeBepo-BocToyHblii
KaBKas).

Marepman un metogbl. O6pasLbl rpnboB 6blIM cobpaHbl aBTOPamM B Xoae
nonesbix uccneposaHui B 2018-2020 rr., KOTOpble MPOBOAUAUCH
MapLpyTHbIM METOAOM B COCHOBbIX, 6epe3oBbiX, rPaboBbIX, 01bXOBbIX,
OCMHOBBIX M CMELLUAHHbIX JIecax, a TaKXe MOXKEBE/IOBbIX KPUBOJIECHAX.
NpoeHTuduKauma rpnboB npoBoAnaack NPEUMYLLECTBEHHO MeToZamMu
CBETOBOM MWKPOCKOMMMW, a TaKKe Ha ocHoBe aHanu3a ITS1-5.8S-1TS2
obnactm apAHK ana nposepku 0bpasuoB U3 Postia caesia-Kkomnaekca.
Pe3synbtatbl. Bcero Ha Tepputopumn nnato N'yHMO6 B NpUpOAHOM napke
«BepxHuit N'yHn6» naeHtTMduUumposaHo 73 BMaa NOpongHbIX rpmbos mns 43
poaoB 1 7 nopsaaKoB Knacca Agaricomycetes (Basidiomycota). Cpean HUX
29 HoBbIX BMAOB gna Pecnybavku [arectaH, M3 Kotopbix 11 Buaos
BnepBble YyKasaHbl Ans KaBKasa. MpuBeAeH aHHOTUPOBAHHBIN CMUCOK
BUOOB C noapobHoli MHbopmaumen o cybecTpatax, MecToobUTaHUSX,
MECTOHAXOXAEHUAX U HOMepax repbapHbIx 06pasLos (LE).

3aKnoueHue. BbifiBNeHHOe BUAOBOE pa3HOObpasve MopouaHbIX rpubos
pacwmMpuno coBpemeHHble 3HaHNA 0 MUKobKUoTe nnato NyHWb6 1 ee cBA3AX
C pactuTesnbHbIMK cooblecTBamu. CnekTp Beaylwmx pogos (Antrodia s. |.,
Ceriporia, Gloeophyllum, Phellinus s. |., Postia, Trametes s. |.) xapaktepeH
onAa  bopeanbHOW 30HbI WM onpegensetcA npeobnagaHnem  Ha
o0bcnenoBaHHOM TePPUTOPUM COCHOBBIX IecoB U3 Pinus kochiana.

Kniouesble cnosa
Auriporia aurulenta, 6nopa3sHoobpasune, ropHble sKocuctembl, Cesepo-
BocTouHbIV KaBKas, TpyTOBUKK, AepeBoobuTatoLme rpunbbl.

© 2021 AsTopbl. H02 Poccuu: 3Konozus, pazgumue. ITO CTaTbA OTKPLITOro AOCTyNa B COOTBETCTBUM C ycnosuamu Creative Commons
Attribution License, KoTopasa pa3pellaeT MCNO/b30BaHWE, PACNPOCTPaHEHME M BOCMPOU3BEAEHME HA NOOOM HOcUTene Npu ycioBUM

NPaBW/IbHOTO LUTUPOBAHUA OPUTMHANBHOW PaboTbl.
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INTRODUCTION

Poroid fungi (Agaricomycetes, Basidiomycota) are an
important non-taxonomic group of wood-inhabiting
macrobasidiomycetes; their common morphological
character is the poroid hymenophore. They play a
significant role in biomass recycling in forest ecosystems
[1], while forming ecological niches for other organisms.
Many species of poroid fungi are causative agents of stem
and root rot. Among species of poroid fungi are pathogens
of living trees [2; 3], as well as mycorrhizal species, which
form basidiomata on dead wood (e.g. among Sistotrema;
[4; 5]). Several species are bioindicators of forest areas
with a high conservation value, and a considerable number
of species possess bioactive compounds with diverse
biotechnological and pharmaceutical applications [1; 6].

The article summarizes the data on the species
diversity and ecological characteristics of poroid fungi
obtained by the authors [7-10] and supplemented with
information about new finds on the territory of the Gunib
Plateau (Dagestan).

The Gunib Plateau occupies the northwestern part
of Intramountain Dagestan, located in the northeast of the
Greater Caucasus. Plateau height ranges from 1400 to 2351
m above sea level and the total area is about 14.7 km? [11].

The plateau is particularly affected by a continental
climate [11]. The annual rainfall is 680 mm with a June-July
maximum. The average annual air temperature is +6.7°C.
The coldest month is January with an average monthly

temperature of -5.2°C while the average temperature of
the warmest month of August is +16.5°C. The period of
temperatures above zero lasts on average for 270 days
[10]. Relative humidity is 65%.

The plateau is drained by the shallow river Gunibka,
which receives mainly rain water [11].

In the flora of vascular plants of the Gunib plateau,
there are 657 species. The general vegetation cover of the
plateau consists of forest, meadow, mountain-steppe, and
mountain-xerophytic ~ communities  with  significant
participation of petrophytes [12]. The forests of the Gunib
Plateau are formed by Pinus kochiana, Betula litwinowii, B.
pendula and B. raddeana, with an admixture of Salix
caprea, Populus tremula, Carpinus betulus, Acer campestre,
Sorbus torminalis, Tilia cordata and other trees [10].

The aim of the study was to reveal species
composition and characterize substrate preferences of
poroid fungi (Agaricomycetes, Basidiomycota) of the Gunib
Plateau (the Republic of Dagestan, Northeast Caucasus).

MATERIAL AND METHODS

Specimens of wood-inhabiting fungi were collected in
accordance with the standard techniques [13; 14] in
September-October of 2018-2020 and May of 2019 on the
territory of the Gunib Plateau during a route survey of
forest ecosystems. The list of studied localities with
geographical coordinates and altitudes is presented in
Table 1.

Table 1. Geographical coordinates and altitudes of studied localities in the Gunib Plateau
Ta6auua 1. leorpadpuyeckme KOOPANHATbI U BbICOTbI HaZ YPOBHEM MOpPS 06CN1eA0BaHHbIX IOKAIMTETOB Ha NaaTo MNyHM6

Locality number Latitude Longitude Altitude
#1 42.40075° N 46.91889° E 1720 m
#2 42.403707° N 46.911382° E 1798 m
#3 42.403593° N 46.911264° E 1810 m
#4 42.409523° N 46.908526° E 1854 m
#5 42.409617° N 46.906868° E 1881 m
#6 42.409278° N 46.904450° E 1924 m
#7 42.409078° N 46.901189° E 1959 m
#8 42.407591° N 46.903117° E 1920 m
#9 42.404557° N 46.906402° E 1874 m
#10 42.403639° N 46.921271° E 1704 m
#11 42.404152° N 46.921312° E 1692 m
#12 42.404383° N 46.914534° E 1716 m
#13 42.403555° N 46.912575° E 1815 m
#14 42.410924° N 46.908791° E 1808 m
#15 42.409787° N 46.907016° E 1876 m
#16 42.410041° N 46.905304° E 1925 m
#17 42.412403° N 46.910023° E 1716 m
#18 42.411631° N 46.914462° E 1701 m
#19 42.405913° N 46.920473° E 1603 m
#20 42.396452° N 46.925452° E 1630 m
#21 42.394918° N 46.925022° E 1685 m
#22 42.394227° N 46.924735° E 1724 m
#23 42.395467° N 46.922518° E 1717 m
#24 42.397379° N 46.922712° E 1679 m
#25 42.396977° N 46.922749° E 1663 m
#26 42.395996° N 46.921136° E 1718 m
#27 42.395962° N 46.919903° E 1759 m
#28 42.393162° N 46.929143° E 1701 m
#29 42.392732° N 46.931507° E 1685 m
#30 42.392758° N 46.935123° E 1573 m
#31 42.391788° N 46.936204° E 1617 m
#32 42.390799° N 46.936711° E 1632 m
#33 42.39073°N 46.938541° E 1567 m
#34 42.404084° N 46.911848° E 1812 m
#35 42.40274° N 46.921363° E 1654 m
#36 42.405848° N 46.904889° E 1895 m
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Identification of the collected material was performed
using a LOMO Mikmed-6 microscope (magnifications 600x
and 1500x with oil immersion lens), a standard set of
chemicals (5% KOH, Melzer reagent, 0.1% cotton blue), and
modern monographs on polypores [15; 16]. The specimens
studied were deposited into the Mycological Herbarium of
the Komarov Botanical Institute of RAS (LE), Saint
Petersburg.

The analysis of the ITS1-5.85-ITS2 nrDNA was
applied to verify specimens from Postia caesia-species
complex [17]. DNA was amplified directly from dried
specimens with a Phire Plant Direct PCR Master Mix Kit
(Thermo Fisher Scientific, Lithuania). Amplification of the
ITS region was done using a primer pair ITS1F/ITS4B [18;

Table 2. Sequences used in this study

19]. PCR products were purified with a Fermentas Genomic
DNA Purification Kit (Thermo Fisher Scientific, Lithuania)
and sequenced on an ABI Prism 3500 Genetic Analyzer
(Applied Biosystems). Raw data were edited and assembled
in MEGA 6 [20]. A BLAST analysis was carried out at the
NCBI website [21].

Newly generated sequences (OK356489,
0OK356490) were deposited in GenBank. Additionally, 29 ITS
sequences were retrieved from GenBank [22] (Table 2).
Sequences were aligned with a MAFFT version 7 web tool
[23; 24] using the E-INS-1 option. Maximum Likelihood
(ML) analysis was performed in a IQ-TREE Web Server [25]
with 1000 ultrafast bootstrap replicates.

TaGnMu,a 2. HykneotnaHble nocneaoBaTeNbHOCTU, UCNOb30BaHHbIE B JAHHOM UCCNef0BaHNN

. GenBank . ..

Species accessions Specimen voucher Origin (country)
Antrodia pulvinascens Q700286 Pennanen 1532 (H) Finland
Postia alni MG137026 Vampola 12.10.1995 (H 7019137), isotype Slovakia
Postia alni MG137028 Larsson 18.09.2014 (O F-248173) Norway
Postia alni 0K356489 Volobuev 29.09.2019 (LE F-334625) Russia
Postia auricoma MG137040 Niemela 8310 (H 6014002), holotype Finland
Postia auricoma MG137042 Spirin 4586 (H) Russia
Postia bubalina MW182172 Cui 16976 China
Postia bubalina MW182173 Cui 16985 China
Postia caesia MG137045 Schuster 51 (LY BR-6776), neotype Germany
Postia caesia MG137047 Miettinen 14133 (H) United Kingdom
Postia caesiosimulans MG137054 Miettinen 16976,1 (H 7008645), epitype USA
Postia caesiosimulans MG137056 Miettinen 17075 (H) USA
Postia cyanescens MG137067 Miettinen 13602 (H 6014001), holotype Finland
Postia cyanescens MG137071 Miettinen 15919,2 (H) Spain
Postia glauca MG137078 Spirin 5317 (H 7008648), holotype Russia
Postia glauca MG137079 Miettinen 10567 (H) China
Postia luteocaesia MG137091 Rivoire 2605 (LY) France
Postia magna KC595944 Miettinen 10634 (H 7008643), holotype China
Postia magna MW182180 Cui 16983 China
Postia mediterraneocaesia KX900886 LY BR 4274 France
Postia populi MG137092 Miettinen 17043 (H 7008644), holotype USA
Postia populi MG137097 Niemeld 8379 (H 6007874) Finland
Postia simulans MG137103 Niemela 8846 (H 6034704), epitype Finland
Postia simulans MG137110 Miettinen 20422 (H) Finland
Postia simulans MG137112 Spirin 4386 (H) Russia
Postia subviridis MG137120 Spirin 8774a (H) USA
Postia tenuis KX900885 Cui 10788 China
Postia tenuis KX900884 Dai 12974 China
Postia yanae MG137121 Kotiranta 27454 (H 7034942), holotype Russia
Postia yanae MG137122 Kotiranta 27606 (H) Russia
Postia yanae 0K356490 Volobuev 06.10.2018 (LE F-334630) Russia

RESULTS AND DISCUSSION

As a result of the 3-year long field survey in forests of the
Gunib Plateau, 73 species of poroid fungi from 43 genera
and 7 orders (Agaricomycetes, Basidiomycota) have been
registered. Among them, there are 29 new species for the
Republic of Dagestan, of which 11 species are cited for the
Caucasus for the first time. Species new to the Caucasus
are Antrodia minuta, Antrodiella ichnusana, Cartilosoma
ramentaceum, Ceriporia torpida, Kneiffiella abdita, Postia
alni, P. lateritia, P. leucomallella, P. yanae, Sistotrema
alboluteum, S. muscicola.

New locations of Auriporia aurulenta were noted, a
rare species protected in the Republic of Dagestan [26], as
well as a number of Eurasian rare taxa (Ceriporia torpida,
Kneiffiella abdita, Sistotrema alboluteum).

The Gunib record of Postia yanae is extremely
remarkable, since the species has previously been known
only from Eastern Siberia [17]. The identification based on
microscopic features is confirmed by 99% similarity of the
ITS nrDNA sequences and a phylogenetic analysis (Fig. 1).
Our find of the species has common ecological characters
with the Siberian collections being a coniferous-dwelling
fungus in mountain forest ecosystems.

Based on results of the ML analysis of ITS nrDNA,
the following combination in the genus Postia is
introduced:

Postia bubalina (B.K. Cui & Shun Liu) lvanushenko &
Volobuev comb. nova (MB841410).

Basionym: Cyanosporus bubalinus B.K. Cui & Shun
Liu, Frontiers in Microbiology 12 (no. 631166): 5 (2021)
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JMG137054 Postia caesiosimulans USA
MG137066 Postia caesiosimulans USA
MG137067 Postia cyanescens Finland
MG137071 Postia cyanescens Spain
In;MGrS?’DQz Postia populi USA
_-;MGIB'.?DQ? Pastia populi Finland
OK356489 Postia alni Russia
-J_MG13?023 Postia alni Norway
iMGw.‘fuzs Postia aini Slovakia
MG137121 Postia yanae Russia
.-,J MG137122 Postia yanae Russia
IDKJ&G&QO Postia yanae Russla

-MG137081 Postia juteocaesia France

MG137112 Postia simulans Russia

B5|MG137103 Posltlia simulans Finland

MG137110 Postia simulans Finland

- KX800884 Postia tenuis China

) .|Kxgnnna5 Postia tenuis China
MG137040 Postia auricoma Finland
‘M(}]Z?{}JZ Postia auricoma Russia
— E—K)(QDOB&G Postia medilerraneocaesia France
L MG137120 Postia subviridis USA

‘MG13?045 Postia caesia Germany

MG137047 Postia caesia United Kingdom
o4

MG137078 Postia glauca Russia
o

%MGL'H'DTQ Postia glauca China

~MW182172 Fostia bubalina China
MW182173 Postia bubalina China

KC595944 Postia magna China

a5
‘_MWW'A‘IS{} Postia magna China

0.04

JAQT00286 Antrodia pulvinascens

Figure 1. The Maximum Likelihood tree illustrating the phylogeny of Postia species, based on ITS sequence dataset

Ultrafast bootstrap values (%) not less than 75 are shown above the branches. Sequence accession numbers (GenBank)

are indicated before species names. The sequences obtained in this study are written in bold

PucyHok 1. [lepeBo, NOCTPOEHHOE METOLOM MaKCMMaAbHOTO NPaBaonoaobus n unntoctTpupytowee GuaoreHnio BUA0B
Postia, Ha ocHoBe ITS-nocnegoBaTenbHOCTEN. 3HaveHus ultrafast bootstrap (He meHee 75%) nokasaHel Had éemeamu. Homepa
nocnedosamensHocmeli (8 6a3e daHHbIx GenBank) omob6paHHbIX MAKCOHO8 yKa3aHbl reped 8Ud08bIMU HA38AHUAMU. MUPHLIM WPUPMOM
8bl0esieHbl Ha38AHUA HYKAe0MUOHbIX nocaedosamesibHocmed, MosyvYeHHbIX 8 OQHHOM UCC1ed08aHuU

The highest species richness was registered within the
genera Antrodia s. |. (with Amyloporia and Cartilosoma) (5
species), Ceriporia (5 species), Gloeophyllum (4 species),
Phellinus s. . (with Fomitiporia, Fuscoporia, Phellinopsis) (8
species), Postia (7 species), Trametes s. |. (with Lenzites and
Pycnoporus) (8 species). This spectrum of leading genera is
characteristic of the boreal zone and is determined by the
predominance of pine forests with Pinus kochiana in the
surveyed area.

Most of fungal species were found on wood of
Betula spp., including Betula litwinowii, B. pendula and B.
raddeana (34 species), and Pinus kochiana (26 species).
Irpex lacteus recorded on six tree species had the widest
host range (Alnus, Betula, Carpinus, Juniperus, Pinus,
Populus). Eleven species of xylotrophic fungi were
associated with living trees, including three species
exhibiting facultative phytopathogenic activity (Fomes
fomentarius, Fomitopsis betulina, Phellinopsis conchata).

The list of species is provided below with data on
localities, occupied substrata, types of habitat and
herbarium numbers of specimens examined. The
nomenclature of fungal taxa follows the Index Fungorum
(2021) [27]. The species new to the Republic of Dagestan
are marked with “!” and new to the Caucasus — with “I1”.

Annotated list of species

AGARICALES

| Porotheleum fimbriatum (Pers.) Fr. - #5, #1: on fallen
trunks of Betula spp. and on fallen branches of Pinus
kochiana in herb-rich birch forests (LE F-334622).

CANTHARELLALES

Il Sistotrema alboluteum (Bourdot & Galzin) Bondartsev &
Singer — #16: on fallen trunk of Pinus kochiana in herb-rich
pine-dominated forest (LE F-334636). The species has a
scattered distribution in Europe [16], growing on very
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rotten wood and plant remnants mainly in moist broadleaf
and mixed deciduous-coniferous forests. The Gunib find of
S. alboluteum seems to be corresponding to a suitable
humidity and low anthropogenic pressure in the forests of
the Plateau.

Il Sistotrema muscicola (Pers.) S. Lundell - #5: on
fallen trunk of Betula sp. in herb-rich birch forest (LE F-
334637).

GLOEOPHYLLALES

| Gloeophyllum abietinum (Bull.) P. Karst. - #8: on fallen
trunk of Pinus kochiana in herb-green-moss pine-
dominated forest with birch (LE F-334599).

Gloeophyllum protractum (Fr.) Imazeki - #8: on
fallen trunk of Pinus kochiana in herb-green-moss pine-
dominated forest with birch (LE F-334598).

Gloeophyllum sepiarium (Wulfen) P. Karst. — #32:
on fallen branches of Pinus kochiana in green-moss pine-
dominated forest (LE F-334601).

Gloeophyllum trabeum (Pers.) Murrill - #35: on
timber wood of Pinus kochiana (LE F-334600).

HYMENOCHAETALES

| Fomitiporia punctata (P. Karst.) Murrill - #11, #23: on
living trees of Salix caprea in herb-rich pine-dominated
forest with birch and herb-rich birch forest with pine (LE F-
334615).

Fuscoporia contigua (Pers.) G. Cunn. — #28: on
fallen branches of Carpinus betulus in herb-rich aspen
forest with hornbeam (LE F-334611).

Fuscoporia ferruginosa (Schrad.) Murrill — #2, #5:
on fallen trunk and branches of Betula sp. in herb-rich birch
forests (LE F-334616).

Inonotus obliquus (Fr.) Pilat - #2: on living tree of
Betula sp. in herb-rich pine-dominated forest with birch (LE
F-334604).

Il Kneiffiella abdita Riebesehl & Langer — #16, #19:
on fallen trunks of Pinus kochiana in herb-rich pine-
dominated forest and herb-fern birch forest with alder (LE
F-334605). This species is known from a few countries in
Europe, otherwise known in East Asia and North America
[15], but extremely rare everywhere. In Russia, K. abdita
has only been registered in seven regions, namely in Komi
Republic and Leningrad Region, being included in the
regional Red Data Books [28; 29], as well as in Oryol Region
[30; 31], Rostov Region [32], Tver Region [33], Sverdlovsk
Region [34], and Novosibirsk Region [35].

Oxyporus corticola (Fr.) Ryvarden — #28: on fallen
trunk of Populus tremula in herb-rich aspen forest with
hornbeam (LE F-3346009).

Phellinopsis conchata (Pers.) Y.C. Dai - #7, #1: on
fallen trunk of Betula sp. and on living tree of Salix caprea
in herb-green-moss pine-dominated forest and herb-rich
birch forest (LE F-334610).

| Phellinus laevigatus (P. Karst.) Bourdot & Galzin —
#9: on dead standing tree of Betula sp. in herb-green-moss
birch forest with pine (LE F-334612).

I Phellinus lundellii Niemela — #8: on fallen trunk of
Betula sp. in herb-green-moss pine-dominated forest with
birch (LE F-334613).

Phellinus nigricans (Fr.) P. Karst. — #2: on living tree
of Betula sp. in herb-rich birch forest (LE F-334614).

Phellinus tremulae (Bondartsev) Bondartsev & P.N.
Borisov — #24: on living tree of Populus tremula in herb-rich
aspen forest (Fig. 2).

Py -_‘ § ; J 'Y J
Figure 2. Basidiocarp of Phellinus tremulae (not documented by voucher). Photo S.V. Volobuev

¥

PucyHok 2. basmanoma Phellinus tremulae (06pasey, He cobpaH). doTo C.B. Bonobyesa

I Phylloporia ribis (Schumach.) Ryvarden - #33: on living
stem of Euonymus verrucosus in herb-fern aspen forest
with pine (LE F-334617).

| Sidera lenis (P. Karst.) Miettinen - #6, #16: on
fallen trunks of Pinus kochiana in herb-rich pine-dominated
forest and herb-green-moss pine-dominated forest (LE F-
334634).

Sidera vulgaris (Fr.) Miettinen — #4: on fallen trunk
of Pinus kochiana in herb-rich pine-dominated forest (LE F-
334635).

Trichaptum fuscoviolaceum (Ehrenb.) Ryvarden —
#9: on fallen branches of Pinus kochiana in herb-rich birch
forest with pine (LE F-334646).

Xylodon flaviporus (Berk. & M.A. Curtis ex Cooke)
Riebesehl & Langer — #3, #4, #5: on fallen trunk and
branches of Betula spp. in herb-rich birch forests (LE F-
334632).

Xylodon raduloides Riebesehl & Langer — #3, #28:
on fallen trunk of Betula sp. and on dry attached branches
of Carpinus betulus in herb-rich birch forest and herb-rich
aspen forest with hornbeam (LE F-334633).
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POLYPORALES
Amyloporia sinuosa (Fr.) Rajchenb., Gorjon & Pildain — #5,
#6, #7, #8, #15, #95, #23, #27, #30: on fallen trunks of Pinus
kochiana and Betula spp. in herb-green-moss pine-
dominated forests, herb-green-moss pine-dominated
forests with birch, herb-rich pine-dominated forest, herb-
rich pine-dominated forest with birch and hornbeam and
herb-rich birch forest (LE F-334581, LE F-334582, LE F-
334583).

I Amyloporia xantha (Fr.) Bondartsev & Singer —
#14: on fallen branches of Pinus kochiana in herb-green-
moss pine-dominated forest with birch (LE F-334584).

Il Antrodia minuta Spirin — #28: on fallen trunk and
branches of Populus tremula in herb-rich aspen forest with
hornbeam (LE F-334577, LE F-334578).

| Antrodia serialis (Fr.) Donk - #34: on fallen
branches of Pinus kochiana in herb-rich pine-dominated
forest with birch (LE F-334580).

Il Antrodiella ichnusana Bernicchia, Renvall & Arras
- #18: on dry attached branches of Alnus incana in herb-
fern birch forest with alder (LE F-334585).

| Aurantiporus fissilis (Berk. & M.A.Curtis) H.Jahn ex
Ryvarden - #153: on living tree of Betula sp. in herb-rich
birch forest (LE F-334586).

Auriporia aurulenta A. David, Torti¢ & Jeli¢ - #8,
#23, #26: on fallen trunks of Pinus kochiana in herb-green-
moss pine-dominated forest (LE F-334587, LE F-334589)
(Fig. 3).

e

Figure 3. Basidiocarp of Auriporia aurulenta (LE F-334589). Photo Yu.Yu. Ivanushenko

¥

PucyHok 3. basuanoma Auriporia aurulenta (LE F-334589). ®oTo 10.10. MBaHyweHKo

Bjerkandera adusta (Willd.) P. Karst. - #12, #31: on stump
of Betula sp. and on dead standing tree of Populus tremula
in herb-fern birch forest and herb-green-moss aspen forest
(LE F-334588).

Il Cartilosoma ramentaceum (Berk. & Broome)
Teixeira — #9: on fallen trunk of Pinus kochiana in herb-rich
birch forest with pine (LE F-334579).

| Ceriporia aurantiocarnescens (Henn.) M. Pieri & B.
Rivoire - #12: on stump of Betula sp. in herb-fern birch
forest (LE F-334590). The species was previously known for
the Caucasus only from Georgia [36].

Ceriporia bresadolae (Bourdot & Galzin) Donk — #6,
#25, #32: on fallen trunks and branches of Pinus kochiana
in green-moss pine-dominated forest, herb-green-moss
pine-dominated forest, herb-green-moss pine-dominated
forest with birch (LE F-334590).

| Ceriporia purpurea (Fr.) Donk — #11: on dry
attached branch of Salix caprea in herb-rich pine-
dominated forest with birch (LE F-334591).

Il Ceriporia torpida Spirin & Miettinen - #17: on
fallen branches of Alnus incana in floodplain alder forest
(LE F-334592). The first Russian finds of this species were
registered in the European part of Russia as a result of
xylotrophic pathogenic fungi inventory studies in orchards
[37]. Our record of C. torpida on the Gunib Plateau is the
first collection in the Caucasus and has been proved by

both a microscopic study and an analysis of the ITS nrDNA
sequence (unpublished data).

Ceriporia viridans (Berk. & Broome) Donk - #13,
#23: on fallen trunks of Betula spp. in herb-rich birch forest
and herb-rich birch forests with pine (LE F-334593).

Cerrena unicolor (Bull.) Murrill — #5: on fallen trunk
of Betula sp. in herb-rich birch forest (LE F-334594).

Daedaleopsis confragosa (Bolton) J. Schrot. — #1: on
living tree of Salix caprea in herb-rich birch forest (LE F-
334596).

Daedaleopsis tricolor (Bull.) Bondartsev & Singer —
#2: on fallen trunk of Salix caprea in herb-rich birch forest
(LE F-334595).

| Diplomitoporus flavescens (Bres.) Domanski — #36:
on dry standing tree of Pinus kochiana in herb-green-moss
pine-dominated forest (LE F-334648).

Fomes fomentarius (L.) Fr. — #12, #14, #17, #19: on
dry standing trees and fallen trunks of Alnus incana and
Betula sp., on living tree of Salix caprea in herb-rich birch
forests, herb-rich pine-dominated forest with birch and
floodplain alder forest with birch and hornbeam.

Fomitopsis betulina (Bull.) B.K. Cui, M.L. Han & Y.C.
Dai — #17: on dry standing trees, fallen trunks and branches
of Betula spp., on living tree of Betula raddeana in herb-
rich pine-dominated forest, herb-rich pine-dominated
forest with birch, herb-fern birch forest, floodplain alder
forest.
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Figure 4. Basidiocarps of Fomitopsis betulina (not documented by voucher). Photo S.V. Volobuev

/

PucyHok 4. basmanombl Fomitopsis betulina (o6pa3eu, He cobpaH). ®oTo C.B. Bonobyesa

Fomitopsis pinicola (Sw.) P. Karst. — #18: on fallen trunks of
Alnus incana, Betula sp., Carpinus betulus in herb-rich pine-
dominated forest with birch and floodplain alder forest
with birch and hornbeam.

Funalia trogii (Berk.) Bondartsev & Singer — #24,
#28: on fallen trunk and branches of Populus tremula in
herb-rich aspen forest and herb-rich aspen forest with
hornbeam (LE F-334640).

Ganoderma applanatum (Pers.) Pat. - #2, #34: on
stump of Betula sp. and on dead standing tree of Salix
caprea in herb-rich birch forest and herb-rich birch forest
with pine (LE F-334597).

Irpex lacteus (Fr.) Fr. - #2, #6, #8, #9, #17, #20, #22,
#24: on stump of Betula sp., on fallen trunks and branches
of Alnus incana, Betula spp., Carpinus betulus, Pinus
kochiana, Populus tremula, on dry attached branches of
Juniperus oblonga in floodplain alder forest, herb-rich
aspen forest, herb-rich birch forest with hornbeam, herb-
rich birch forest with pine, herb-green-moss pine-
dominated forest, herb-rich pine-dominated forest with
birch (LE 314757).

Lentinus arcularius (Batsch) Zmitr. — #1, #9, #11: on
fallen trunk and branches of Betula sp. and on fallen trunk
of Salix caprea in herb-rich birch forest, herb-rich birch
forest with pine and herb-rich pine-dominated forest with
birch (LE F-334618).

Lentinus brumalis (Pers.) Zmitr. - #5, #8, #9: on
fallen trunk and branches of Betula sp. in herb-rich birch
forest, herb-green-moss pine-dominated forest with birch
and herb-rich birch forest with pine (LE F-334620).

Lenzites betulina (L.) Fr. — #9: on fallen trunk of
Salix caprea in herb-green-moss birch forest with pine (LE
F-334606).

Lenzites warnieri Durieu & Mont. — #9: on fallen
trunk of Betula sp. in herb-rich birch forest with pine (LE F-
334607).

Meruliopsis taxicola (Pers.) Bondartsev — #7, #10:
on fallen trunk, fallen and dry attached branches of Pinus
kochiana in herb-green-moss pine-dominated forests and
herb-rich pine-dominated forest with birch (LE F-334602).

Picipes badius (Pers.) Zmitr. & Kovalenko - #10: at
the base of living tree of Betula sp. in herb-rich pine-
dominated forest with birch (LE F-334619) (Fig. 5).

Figure 5. Basidiocarps oi‘.Picipes badius (LE F-334619). Photo S.V. Volobuev
PucyHok 5. basuanomsl Picipes badius (LE F-334619). ®oto C.B. Bonobyesa
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I Polyporus leptocephalus (Jacq.) Fr. — #9: on fallen trunk of
Betula sp. in herb-green-moss birch forest with pine (LE F-
334621).

Il Postia alni Niemeld & Vampola - #21, #28: on
fallen branches of Populus tremula and Tilia cordata in
herb-rich aspen forest with hornbeam and herb-rich birch
forest with hornbeam (LE F-334624, LE F-334625).

Postia caesia (Schrad.) P. Karst. — #6: on fallen trunk
of Pinus kochiana in herb-green-moss pine-dominated
forest (LE F-334608).

| Postia hibernica (Berk. & Broome) Jilich - #9: on
fallen trunk of Pinus kochiana in herb-green-moss birch
forest with pine (LE F-334626). The species was previously
known for the Caucasus only from Iran [38; 39].

Postia lactea (Fr.) P. Karst. — #1: on fallen branches
of Juniperus oblonga in herb-rich birch forest (LE 314760).

Il Postia lateritia Renvall — #6, #26: on fallen trunks
of Pinus kochiana in herb-green-moss pine-dominated
forests (LE F-334627).

Il Postia leucomallella (Murrill) Jilich — #8, #31: on
fallen trunks and branches of Pinus kochiana in herb-green-

moss pine-dominated forest and herb-green-moss pine-
dominated forest with birch (LE F-334628).

Il Postia yanae Miettinen & Kotir. - #8: on fallen
trunk of Pinus kochiana in herb-green-moss pine-
dominated forest with birch (LE F-334630). Based on a
megablast search of NCBI GenBank nucleotide database
[21; 22], the ITS sequence had highest similarity to Postia
yanae (voucher Heikki Kotiranta 27879 (H 7036282),
GenBank MG137125; Identities = 730/732 (99 %), no gaps),
P. yanae (voucher Heikki Kotiranta 27606 (H), GenBank
MG137122; Identities = 729/731 (99 %), no gaps) and P.
yanae (voucher Heikki Kotiranta 27677 (H), GenBank
MG137123; Identities = 728/730 (99 %), no gaps).

I Pycnoporus cinnabarinus (Jacq.) P. Karst. — #5, #9,
#26: on fallen trunks and branches of Betula spp. in herb-
rich birch forest, herb-rich birch forest with pine and herb-
green-moss pine-dominated forest with birch (LE F-334631)
(Fig. 6).

Skeletocutis amorpha (Fr.) Kotl. & Pouzar — #8, #23,
#25: on fallen trunks of Pinus kochiana in herb-green-moss
pine-dominated forest and herb-green-moss pine-
dominated forest with birch (LE F-334638) (Fig. 7).

Figure 6. Basidiocarp of Pycnoporus cinnabarinus (LE F-334631). Photo Yu.Yu. Ivanushenko

PucyHok 6. basuanoma Pycnoporus cinnabarinus (LE F-334631). ®oTo H0.10. MBaHyweHKo

Figure 7. Basidiocarps of Skeletocutis amorpha (LE F-334638). Photo S.V. Volobuev
PucyHok 7. basnanomsl Skeletocutis amorpha (LE F-334638). ®oTo C.B. Bonobyesa
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Trametes hirsuta (Wulfen) Lloyd - #9: on fallen trunk of
Betula sp. in herb-rich birch forest with pine (LE F-334641).

Trametes ljubarskyi Pilat - #9: on timber wood of
Pinus kochiana (LE F-334639).

Trametes ochracea (Pers.) Gilb. & Ryvarden — #2:
on dry fallen trunk of Betula sp. in herb-rich birch forest
with pine (LE F-334642).

Trametes pubescens (Schumach.) Pilat - #2, #5: on
dead standing tree and fallen trunk of Betula sp. in herb-

rich birch forest and herb-rich birch forest with pine (LE F-
334643).

Trametes versicolor (L.) Lloyd — #9, #12: on fallen
trunks of Betula sp. in herb-rich birch forest with pine and
herb-fern birch forest (LE F-334644).

I Tyromyces kmetii (Bres.) Bondartsev & Singer —
#5, #8, #23: on fallen trunks and branches of Betula spp. in
herb-rich birch forest, herb-rich birch forest with pine and
herb-green-moss pine-dominated forest (LE F-334647)
(Fig. 8).

Figure 8. Basidiocarps of Tyromyces kmetii (LE F-334647). Photo S.V. Volobuev
PucyHok 8. basmanombl Tyromyces kmetii (LE F-334647). ®oTo C.B. Bonobyesa

RUSSULALES

Heterobasidion annosum (Fr.) Bref. — #15, #25, #26, #29: on
fallen trunks of Pinus kochiana and Betula sp., on stump of
Pinus kochiana, on dead standing tree of Juniperus oblonga

in herb-green-moss pine-dominated forest, herb-green-
moss pine-dominated forest with birch and herb-rich
hornbeam forest with pine and birch (LE 314755, LE F-
334603) (Fig. 9).

Figure 9. Basidiocarps of Heterobasidion annosum (LE F-334603). Photo Yu.Yu. Ivanushenko
PucyHok 9. basuanombl Heterobasidion annosum (LE F-334603). ®oTo tO.10. MBaHyLweHKo

TRECHISPORALES
Porpomyces mucidus (Pers.) Julich — #21: on fallen
branches of Betula sp. in herb-rich birch forest with
hornbeam (LE F-334623).

| Trechispora candidissima (Schwein.) Bondartsev &
Singer — #15: on fallen branches of Pinus kochiana in herb-
green-moss pine-dominated forest with birch (LE F-
334645).

CONCLUSION

The revealed species richness of polypores has expanded
the current knowledge on the mycobiota of the Gunib
Plateau and its links with plant communities. The vast
majority of the species identified (65 species, 89%) are
xylosaprotrophs developing on dead wood of fallen trunks
and branches. Poroid fungi, having a rich complex of
lignocellulolytic enzymes, ensure the stability of the cycle
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of biogenic elements in forest ecosystems, and at the same
time, are a sensitive indicator of anthropogenic changes in
the nature environment. Further studies of poroid fungi in
the Gunib Plateau should be aimed at assessing their
indicator and conservation value.
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Pesiome
Liensb. WNccneposatb MOJIEKY/IAPHO-TEHETUYECKME cBOMCTBA
napamuikcosupyca ntuy 4 (APMV-4), Bblge€NeHHOTO OT  KPAKBbI

06bIkHOBeHHOM (Anas platyrhynchos).

Martepuanbl 1 metoapl. B 2018 rogy B pamMKax MOHUTOPWUHIa BUPYCOB
rpunna A 6bin NnpoBegéH cbop BUONOTMYECKOro MaTepMana oT AUKUX NTUL,
Ha o3epe Apxu (Manmac) B Pecnybauke [arectaH. KynbTMBMpOBaHue
BMPYCOB W3 OWONOTMYECKOro MaTepuana OCYLLEeCTBAAAN B CUCTEME
Pa3BMBAIOWNXCA  KYPUHbIX 3MOpuoHOB. [lepBUYHOE onpeaeneHue
remarr/IloTUHUPYIOWMX areHTOB B KMAKOCTU aNNAaHTOMCHOM MOAOCTU
npoBoOAMAN B peaKkumu remarrntotuHauum. Haamume PHK Bupyca rpynna A
onpegenaan npu nomowm MMUP. Ana remarrniOTUHUPYIOWKNX areHToB B
npobax, B KOTOpbIXx He 6bliM o6Hapy)eHbl BWUpyCbl rpunna A
YyCTaHaBAUBANAW MONHOTEHOMHYKO nocnedoBaTenbHoctb [AHK meTogom
MaccoBoro napasnenbHoro CEKBEHMPOBAHMA. MNpuHaanexHocTb
nony4yeHHoro wramma APMV-4 K BHYTPUBUAOBbIM reHETUYECKUM JIMHUAM
onpeaenanu ¢ NOMoLLbio GUIoreHeTUYecKoro aHams3a.

Pe3ynbtatbl. Bnepsble Ha Tepputopun 3anagHoro [Mpukacnua 6bin
BblfiBNeH Bupyc APMV-4. ®dunoreHeTUYECKM aHaAn3 NOMHOrO reHoma U

reHa F nokasan NPUHAA/IEXHOCTb WwTamma
APMV4/mallard/Dagestan/92d/2018 «k Espasuiickomy cybreHoTuny
renotmna |. AHasM3 aMWHOKWUCNOTHbIX 3aMeH MoKasaa, u4To CcauT

paclienneHna 6esKka CAMAHUA ABAAETCA MOHOOCHOBHbIM WM XapaKTepeH
[AN1A NEHTOTEHHbIX WTaMMOB.

3aknioveHue. B xoge nporpamMmmbl MOHWMTOPUHFA BUPYCOB rpunma A
oceHbto 2018 roga 6bin BblaeneH APMV-4 oT KpsKBbl OObIKHOBEHHOM.
Hanbonee dunoreHeTMYECKM BANSKMMU OKA3aIUCh LUTAMMbI, NOJYYEHHbIE
OT [ABYX AWKMX W OAHOW JAOMaWHeW YTKM M3 Kutaa, 4To MOKeT
npeanosaraTb HajauuMe CBA3W MeXay nonynaumamu niuy Kutaa wu
3anagHoro [pukacnma B  pamkax 3anagHo-Asuatckoro-BocToyHo-
AdpPUKaHCKOro nyTM MmUrpauuii.

Kniouesble cnosa
Mapamukcosupyc ntuy, 4, APMV-4, aukue BogonnasatolmMe nNTULbI,
3anaaHbii Mpukacnuii.
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Abstract

Aim. The work is aimed at exploring the molecular and genetic properties
of avian paramyxovirus 4 (APMV-4) isolated from the mallard duck.
Material and Methods. In 2018, as a part of an influenza A virus
surveillance programme, biological samples were collected from wild birds
on Lake Adzhi (Papas) in the Republic of Dagestan. The isolation of virus
strains from biological samples was performed using 10-day-old special
pathogen-free chicken eggs. The primary detection of hemagglutinating
agents in the fluid of the allantoic cavity was carried out via
hemagglutination assay. The presence of RNA of the influenza A virus was
determined using Real Time PCR. Then, for samples negative in PCR for the
influenza A virus, the complete genome DNA sequences were established
using NGS sequencing. It was determined that the APMV-4 strain obtained
belonged to intraspecific genetic lines was determined using phylogenetic
analysis.

Results. APMV-4 strain was isolated for the first time in the Western
Caspian region. Phylogenetic analysis of the complete genome and gene F
showed that the APMV-4/mallard/Dagestan/92d/2018 strain belongs to the
Eurasian clade of subgenotypes. Analysis of amino acid substitutions
showed that the cleavage site of the fusion protein is monobasic which is
characteristic of lentogenic strains.

Conclusion. During the surveillance program for influenza A viruses in
autumn 2018, the APMV-4 strain was isolated from the mallard duck.
Analysis revealed that the APMV-4 strain was closely phylogenetically
related to strains isolated from two wild and one domestic duck from
China. This suggests an interconnection between the bird populations in
China and the Western Caspian region within the West Asian-East African
migration route.

Key Words
APMV-4, AAW-4, complete genome sequence, mallard, wild waterfowl,
Western Caspian region.

2021 The authors. South of Russia: ecology, development. This is an open access article under the terms of the Creative Commons
Attribution License, which permits use, distribution and reproduction in any medium, provided the original work is properly cited.
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BBEAEHUE

Bnepsble 0 napamukcosupycax ntuy, (APMV) cTano
nm3BectHo B 20-x rogax NpOLWIOro BeKa, Korga BUpPYC
6onesHn Hbitokacna (APMV-1) Bbi3Ba/s NaH300TUIO cpeau
OOMaLWHMX NTUL. KnvHMYeckasa KapTWHaA BapbupoBana OT
NETKMX PecnupaTopHbIX U HEBPOIOTMYECKMX CUMNTOMOB A0
remopparMyeckmx rnopaxkeHuin KuwedHuka co 100%
cmepTHocTbio [1]. B HacTosiwee Bpemsa BUpyc 6onesHu
Hblokacna noanexut BETEPUHAPHOMY KOHTPO/IO B
60NbWNHCTBE CTPaH MWUPA WM BaKUMHUPOBaHWE NTUL, B
NTULEBOAYECKMX NPeanpuaTUaX ABaseTcs obsasaTenbHoM
npoueaypon.  BcemupHaa  opraHus3auua  340pOBbA
*nBoTHbIX (OIE) pa3paboTana cneumanbHoe PyKOBOACTBO
ONA AMArHOCTMKM AaHHoro 3abosieBaHuMa U obecneyeHus
buonormueckoit 6esonacHocTM BO BpemAa paboTbl C
Bupycom [2].

MepBbli cnyyalt onpepeneHva MNapamuKCoBUpyca
ntuy, 4 (APMV-4) 6bin onucad B 1975 rogy. OH 6bin
BblAENEH OT K/IMHUYECKM 340pOBOI YyTKM B [OHKOHre [3].
JKcrnepuMeHTaslbHOe BHYTPMBEHHOE U WHTPaHa3a/ibHoe
UHOUUMPOBAHME LbINAAT He MpPUBENO K  PasBUTUIO
3abonesaHus, HO BbI3BaNo BbIpaboTKy
MMMyHOrnobynnHos. B 2008 rogy npu OKy/NOHa3a/ibHOM
3apakeHUM OJHOAHEBHbIX UbINAAT wWTammom APMV-4
Habntoganacb Nérkaa pguapes, KatapasbHblid TpaxeuT u
MmooLMTapHbIA NaHKpeaTuT [4]. Ana SUKKUX U AO0MaLLIHUX
nTuu, Haxoaalmxca BHEe ncenepo0BaTebCknx
nabopaTopuii, He BbII0 OMMCAHO KaKUX-TMBO CMMNTOMOB
npwv sblgeneHnmn APMV-4.

3a nocneaHue 30 neT onucaHbl C/ly4an BblaeneHuA
APMV-4 OT AMKUX BOAONAABaOWMX NTUL, MO BCEMY MUPY.
MNopasnalowee OONBWMHCTBO M3  HWUX CBA3AHO C
nporpaMmmamm MOHUTOPUHIA BUpycos rpunna A. HecmoTtps
Ha TO, 4YTOo BblaeneHne APMV wumeeT cOMyTCTBYHOLMIMA
XapakKTep, K HacToAlleMy BpeMeHW HaKonmwuiacb macca
COObLLEHNIM, YKA3bIBAOWMX HA MOCTOAHHOE NPUCYTCTBUE
aBYy/NaBMPYCOB B MONyAAuUMAX  AMKUX  nTuy,  [5-9].
UccneposaHua, nposeaéHHble B 2013-2016 rr. nokasanm,
yto ABa wTamma APMV-4, o6Hapy:KeHHbIX Yy Kypul, Ha
PbIHKE XMBOM NTULbI B KuTae, umenn 60/bWON NPOLEHT
CXOACTBA  HYKNEOTUAHbIX  MoCiefoBaTeNbHOCTEN €O
LWITaMMOM, NOJYY4EHHbIM OT AMKOW YTKM B YKpawuHe, 4TO
YyKa3blBaeT Ha BO3MOXHYIO nNepegayy BuUpyca Mexay

Ta6bauua 1. BuaoBoit coctas BbIGOPKU AMKMX NTUL,
Table 1. Species composition of sample of wild birds

OVKMMU M AOMaWHUMKU  nTvuamu  [7].  YBenuueHue
KONMYeCcTBa  [JaHHbIX O  MOJIEKYNAPHO-TEHETUYECKMX
XapaKTepPUCTUKaX pasHbix wTtammos APMV-4 u Buagosom
cocTaBe MTWL, OT KOTOPbIX OHU Obla BblAe/eHbl, MO3BOAUT
YCTAaHOBWUTb OCHOBHbIX XO03fi€B, MyTM PACNPOCTPAHEHUA U
NPOUCXOXKAEHMA NapaMUKcoBUpyca NTuL, 4.

MATEPUAN U METOAbI UCCNEOOBAHUA
OTnos nTuy npoucxoaun B [arectaHe Ha o3epe Anxu
(Manac) (KaskeHTcKuiA paiioH) oceHbto 2018 roga. Co6op u

TpaHCMOPTUPOBKY 6MONOTMYECKOTO  MaTepuana NTuL,
(knoakanbHble Ma3KM) OCYLLECTBAANN COrNacHo
pyKoBOACTBY  BcemMMpHOM  oOpraHusaumm  340pOBbA

YKMBOTHbIX [2]. KynbTuBMpOBaHWE BUPYCOB NPOBOAWIM B

cUCTemMe  Pa3BMBAIOWMXCA  KYPWHbIX 3MBPUOHOB MO
CTaHgapTHon meTtoauke [10]. lemarrilTUHUpYOLWME
BUPYCbl onpezenanu c NOMOLLbIO peakunm

remarritoTnHaumm [11].

BblaeneHne HYKNeMHOBbIX KUCAOT MPOBOAMAWN C
ucnosnb3oBaHMem Habopa «PUBO-copb» (®BYH LHUMU
3nuaemunonormm PocnoTtpebHaasopa). Hanuume Bupycos
rounna A onpegensnn npu nomowm TMUP «B pexume
peanbHOro BpemeHuM» C  Wcnosib3oBaHMem  Habopa
peareHtoe «AmnauCeHc Influenza virus A/B-FL» (®BYH
UHWU dnngemumonornn PocnoTpebHagzopa). Ana npob, B
KOTOpPbIX He 6blno O0b6Hapy:KeHO BUpycoB rpunna A
YCTaHaBAMBa/NM  MOJNIHOFEHOMHYIO  MOC/NELOBATE/IbLHOCTb
arrIIOTUHUPYIOLWNX BUPYCOB METOAOM CEKBEHWPOBaHWUA
HOBOro nokonexHua Ha nnatdopme Miseq (Illumina, CLUA).
Ona noctpoeHus uUNOreHeTUYECKUX AEepPeBbEB MOJHbIX
reHoMoB U reHa F, a TakKe A/1A aHan3a aMUHOKUCIOTHbIX
3aMeH MCNoNb30Banu nporpammHoe obecneverne MEGA X
[12].

NMONYYEHHDIE PE3Y/IbTATbI U UX OBCYXKAEHUE

OceHbto 2018 r. 66110 cobpaHo 95 KA0aKabHbIX MAa3KOB OT
7 BMA0B AMKUX MUTPUPYIOLWMX BOAOMNNABAOWMX NTULL. Bce
OHM OTHOCMAMCL K ABYM OTpAgam: ryceobpasHble
(Anseriformes) v sxypasneobpasHbie (Gruiformes). Cambimu
NPeACTaBNEHHBIMM  OKasaiucb [JBa BWAA — YUPOK-
TpeckyHoK (Anas querquedula) n3 cemelicTBa YTUHblE
(Anatidae) w nbicyxa (Fulica atra) w3 cemeiicTBa
nactywkosble (Rallidae) (Tabn. 1).

Otpaa CemeiicTso Bua Konmeczso MpoueHT oT obuero
. . ocobeit Konu4yecTsa
Order Family Species .
Specimen number Percentage of total
YnpOoK-TpeCKYHOK 37 38,95
Anas querquedula
Kpacnoroqosbm HbIPOK 10 10,53
Aythya ferina
lyceobpasHbie YTUHbIE KpsKBa 06bIKHOBEHHasA 3 8.42
Anseriformes Anatidae Anas platyrhynchos !
Cepasn yTKa 4 421
Anas strepera
LLiInpokoHOCKa 4 421
Anas clypeata
Nbicyxa
ypaBneobpasHbie Macrywkosble Fulica atra 30 31,58
Gruiformes Rallidae KambiwHuya
. 2 2,11
Gallinula chloropus
Wroro / Total: 7 95 100
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B pe3synbTaTe Hawero MccAefoBaHuA Yy AWMKKX
BOAON/ABAOWMX NTUL, Ha TeppuTopun Pecnybavku
[JarectaH 6b110 BblgeneHo 6 arrNlTUHUPYIOLWMX BUPYCOB,
OOMH U3 KOTOPbIX NPUHAA/IENKAN K NapaMUKCOBUPYCY NTUL,
4. 3T0 nepBbllt cnyyait obHapykeHna APMV-4 B 3anagHom
Mpukacnuu. Wramm, Noly4eHHbIM B Hawem
nccnesfoBaHun, 6bin BblgeNeH OT KPAKBbl OObIKHOBEHHOW.
[pyrve arrnioTMHUpYoWwmne BUpYCbl OblAN BblaeneHbl OT
yMpKa-TpeckyHka. CornacHo pAaHHbIM  HauunoHanbHoro
LeHTpa 6uoTtexHonornuyeckoit wuHbopmaumm (NCBI) [13]
OCHOBHasa macca wrammoB APMV-4 6bina nonyyeHa oT
OMKUX  BOAOM/MABAOWMX NTUL, TaKUX KaK  KpsAKBa
06bIKHOBEHHas, cepan yTKa (Anas strepera), WMAOXBOCTb
(Anas acuta), rymeHHuKk (Anser fabalis) n cyxoHoc (Anser
cygnoides). Bce Bugbl, npeacTaBneHHble B BblbOpKe
Hallero MUCccnefoBaHWA, OTHOCATCA K MUFPUPYIOWUM
ntMuam. Ha Tepputopumn [arectaHa npoxogAat 3anagHo-
A3naTCcKMn-BocToUHO-APPUKaHCKUI " LeHTpanbHo-
asvatckuii  nponétHble nytm  [14]. Yactb 3anagHo-
A3unatckoro-BoctouyHo-AdprKaHCKOro NposiETHOro NyTH Ha
Tepputopuu  [larectaHa nposeraetT 4Yepe3 3anagHoe
nobepexbe Kacnuiickoro mopa. B  pgaHHOM palioHe

1

—— APMV-4/duck/Hongkeng/1975/F J177514.1

—
0020

APMV-4fwild bird/China/2018/MN336346.1 7
APMV-4/duck/China/2017/MK310205.1
APMV-4/gadwall/China/2016/MF766468.1
APMV-4/mallard/Korea/2014/MG456865.1

A APMV4imallard/Dagestan/92d/2018
APMV-4/wild bird/Russia/2015/KU601399.1
APMV-4/egyptian goose/South Africa’2010/JX133078.1
APMV-4/duck/China/2012/KC439346.1
APMV-4/mandarin duck/Korea/2013/MG456868.1
0L APMV-4/mallard/Korea/2006/EU877976.1
APMV-4/mallard/Belgium/2007/JN571485.1
4{ APMV-4/lake/water/Korea/2014/MG456864.1

101 APMV-4/mallard/Korea/2012/KY681684.1

| APMV-4/duck/Delaware/2010/NC 019531.1
00| APMV-4/duck/Delaware/2010/JX987283.1

pacnonaratotcs BOAHO-60NOTHblE yroAbs, B  KOTOPbIX
HabNloJAIOTCA  CE30HHble  YBE/NIMYEHUA  YUCIEHHOCTU
MUIPUPYIOLWMX NTUL,. B 0AHOM M3 TaKMX BOAHbIX OOBEKTOB
6111 cobpaHbl NPobbl 418 HAWWEro UcciefoBaHUA — 03ep0
Agxu (Nanac).

APMV-4 — 310 PHK-cogepxXawuin Bupyc u3
cemeiictBa Paramyxoviridae ¢ panuHoli reHoma 15054
HYKJ1€e0TMAA, KOTOPbIA KOAMPYET LWeCTb BUPYCHbIX BENKOB:
N, P, M, F, HN u L. NoBepxHocTHble rankonpoTenHol HN u F

YYacTBYIOT B MNPUKPENIEHUUM W CANAHMM BUpyca C
uMTOonNasmaTMyeckom membpaHoi KNETKM-X03AMHa.
AMUHOKUCNOTHAA nocneaoBaTeNbHOCTb caiTa

pacwenneHva 6enka cAvAHWA, Koaupyemas reHom F,
ucnonbsyetca  AnA onpeaeneHuns noTeHunanbHom
BUPY/IEHTHOCTM WITaMMOB aBynasupycoB [15]. B 3Tom

nccnenosaHnm Mbl CpaBHUAN NMONIHOTEHOMHbIe
HYKNeoTMAHble  Moc/iefoBaTe/lbHOCTM M Moc/aeao-
BaTE/IbHOCTHU reHa F wTamma
APMV4/mallard/Dagestan/92d/2018 c Apyrumm

wrammamm APMV-4 (puc. 1) n3 6a3bl gaHHbix GenBank
[13].

Eurasian sub-genotype

Genotype |

Asian sub-genotype

European sub-genotype

Genotype IV

] Prototype

Genotype Il

PucyHok 1. dunoreHeTnyeckoe AepeBo napamukcosupyca ntuu 4 (APMV-4) (A — LWUTaMM, MOIyYEHHbI B J@HHOM

nccnenoBaHnm)

Figure 1. Phylogenetic tree of the avian paramyxovirus 4 (APMV-4) (A — strain obtained in the course of the study)

B pesynbrate d¢unoreHeTMHECKOro aHanausa nocsiepno-
BaTe/IbHOCTE MOJIHOTO reHoma OblI0 YCTaHOB/EHO, YTO
wramm APMV4/mallard/Dagestan/92d/2018 oTtHocuTcsa K
EBpasuiickomy cybreHoTmMny reHotuna | napammnkcosupyca
nTuy, 4. AHanornyHble QAaHHble 6blM MoayyYeHbl nNpu
CpaBHEHWUM HYKNEOTUAHbIX nocnefoBaTenbHocTel reHa F
(puc. 2).

dunoreHeTnyeckn 6113KMe NoOCNen0BaATENBHOCTU
reHa F npuHagnexaT WTammam, BblgeneHHbim B Kutae.
LWtammbl 13 NpoBUHUMK Xy63i 6blanM nosydeHbl B 2015
rogy OT TYMeHHWKa M cyxoHoca [7]. Hanbonee 6am3Kuit
LUTaMM MpU CpaBHEHUW nocaegoBaTenbHocTel reHa F 6bin
BblgeneH B8 2017 rogy oT gomaluHen yTku. NccnepnosaHus,

npoBeféHHble paHee B WeCTM MNPOBUHUMAX KuTas,
NOKasa/in NOTEeHLMANbHYIO BO3MOXKHOCTb Nepegayn APMV-
4 mexay LUKMMU UM JomawHumu ntuuamu [7]. Mpwm
CpPaBHEHWUW HYKNEOTUAHbIX MocnefoBaTenbHocTel reHa F
6blN0  OBHApYKEHO  pOACTBO  MeXAY  YKPaMHCKUM
LWITAaMMOM, BbIAENEHHbIM OT KPAKBbl WM KMTAUCKUM
LITaMMOM, BblaeneHHbIM oT Rypul, (Gallus domesticus) Ha
pbIHKe nBon nTuubl [7]. MNyTM nepepaun Bupyca octaauco
HEeU3BECTHbIMWU. AHANM3 NaTTepHa MUIpaLMini NoKasan, YTo
nonynauuun nuy 3anagHoro MNpukacnua n Kutaa moryt
6bITb CBA3aHbI 3anagHo-Asnatckum-BocTouHo-
ADPVKaHCKMM MPONETHBIM MYTEM, YTO MOXKET OO6BACHUTb
NoJly4eHHble HAMU AaHHbIe.
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A APMV4/mallard/Dagestan/92d/2018
APMV-4/duck/China/2017/MK310205.1
APMV-4/swan goose/Hubei/2015/KY865336.1
APMV-4/bean goose/Hubei/2015/KY865335.1
APMV-4/wild bird/China/2018/MN336346.1
APMV-4/gadwall/China/2016/MF766468.1
APMV-4/mallard/Korea/2014/MG456865.1
APMV-4/swan goose/China/2016/KY865337.1
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APMV-4/anas sp./Japan/2008/KT732309.1
APMV-4/mandarin duck/Korea/2013/MG456866.1
3! APMV-4/green-winged teal/Japan/2010/KT732291.1
APMV-4/IT-4523 /ltaly/JX501914.1
100t APMV-4/IT-4284/Italy/JX501913.1
APMV-4/mallard/LBM/Korea/2012/KY681684.1 ]

100 APMV-4lake/water/Koreal2014/MG456864.1 | Genoype v
APMV-4/duck/Hongkong/1975/FJ177514.1 ] Prototype
APMV-4/mallard/Minnesota/2007/KT732316.1

APMV-4/northern pintail/Alaska/2013/KT732308.1
72 APMV-4/northern pintail/Alaska/2011/KT732306.1

—— APMV-4/wood duck/North Carclina/2005/KT732334.1

APMV-4/mallard/Minnesota/2013/KT732332.1

100

APMV-4/duck/Delaware/2010/JX987283.1

APMV-4/mallard/Minnesota/2007/KT732320.1
APMV-4/mallard/Minnesota/2008/KT732327.1
3! APMV-4/mallard/Minnesota/2008/KT732323.1

—_

0020

APMV-4/egyptian goose/South Africa/2010/JX133079.1

European sub-genotype

APMV-4/american green-winged teal/Texas/2013/KT732330.1

APMV-4/american green-winged teal/Minnesota/KT732329.1
APMV-4/northern shoveler/Louisiana/2008/KT732324.1

Eurasian sub-genotype

Genotype |

Asian sub-genotype

Genotype Il

Genotype Il

PucyHok 2. dunoreHeTnyeckoe gepeso reHa F napamukcosupyca ntuy, 4 (APMV-4) (A— LITaMM, MOJTYYEHHbIN

B AaHHOM MUCCNea0BaHNM)

Figure 2. Phylogenetic tree of the F gene of the avian paramyxovirus 4 (APMV-4) (A— strain obtained

in the course of the study)

AHaNM3 aMMHOKMUCIOTHbLIX 3ameH 6Heska F nokasan, yto
cant pacwenneHus wTamma
APMV4/mallard/Dagestan/92d/2018 oAuH

OCTaToK
COAEPKUT wTammos [15].

Tabauua 2. CaiiT pacwenneHus 6enka camanua (F)
Table 2. Cleavage site of F protein

apruHuHa
pacuienneHus ABNAETCA XapaKTePHOMN YepTON NEHTOreHHbIX

(tab. 2). MOHOOCHOBHbII CcalT

Bupyc
Virus

CaliT pacwenneHuns
Cleavage site

Homep B 6a3e gaHHbIX GenBank
GenBank accession numbers

APMV-1 (BenoreHHbIn WwWramm)

. . 112-R-R-Q-R-RF-117 F1430159
(velogenic strain)

APMV-1 (nenTorenHbiit wramm) 112-E-R-Q-E-RYL-117 MN632514
(lentogenic strain)
APMV-4/KR/Y]/06

(neHTOreHHbIN WTamm) 116-D-1-Q-P-R{ F-121 EU877976
(lentogenic strain)

APMV4/mallard/Dagestan/92d/2018 116-D-V-Q-P-R\{ F-121 MW880773

3AK/TIOYEHUE

B xope nporpammbl MOHUTOPUHIA BUPYCOB rpunna A
oceHbto 2018 roaa snepsble B 3anagHom lMpukacnum 6bia
BblA€NEH  MapamMMKCOBMPYC NTuL, 4  OT  KpAKBbI
06bIKHOBEHHOM. MoNyYeHHbIN WTaMmm bbin 3aHecéH B basy
LAHHbIX GenBank noa HOmepom MW880773.
dunoreHeTUYECKMI aHaNM3 MONHOTO reHoma W reHa F
nokasan NPUHAANEKHOCTb LWTamMmma
APMV4/mallard/Dagestan/92d/2018 «k  EBpasuiickomy

cybreHotuny. HykneoTuaHaa nocnefosaTeNbHOCTb reHa F
MCCNeAOBAHHOMO LUTaMMa OKasanacb ¢uaoreHeTU4ecKku
CBA3aHa CO WITAMMOM, BblAe/IeHHbIM OT AOMaLLHelN YTKU B
Kutae. Haunbonee 6AM3KMMM NpWU CPaBHEHUWU MOJHbIX
reHOMOB OKa3a/nCb LUTaMMbl, NOJlyYEHHblE OT AUKUX YTOK
B Kopee 1 Kutae. Pe3ynbTathl Hawero nccaegosaHna MoryT
npeanosiaratb HaanuMe CBA3WM MEXAY NOnyaaAuMAMU NTUL,
Kutaa u 3anagHoro [lpukacnma B pamkax 3anagHo-
A3unatckoro-BoctouHo-AdpUKaHCKOro Nyt MurpaLmi.
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Pesiome

Lenb. Lenbto uccnefoBaHWi ABNAETCA BbIAABJEHWE BO3MOXHOCTU
NoBbICUTb COAEPKaHMe rymyca B MO4YBEHHOM noKkpose r. Cymrauta c
UCNONb30BaHMEM  6MOMpenapatoB, B TOM YUCNE  COAEPKALUX
Lennto03opasnaratolme MMKpooOpraHU3Mbl, B yNpaBaseMoM pexume.
Matepnan n metogbl. B npouecce nabopaTopHbIX 3KCMEPUMEHTOB B
noyseHHble 06pasLbl BHOCMANCH Pas3iMyHble MoANPUKALMKM OPraHUYEeCKUX
BELLECTB PACTUTE/IbHOrO MPOUCXOMKAEHUA C OAHOBPEMEHHbIM BHECEHUEM
b6uonpenapatoB. B KayecTBe 6MONpPEnapaToB UCNOAb30BaW BblAeNEHHble
HaMW M3 MOYB Ky/NbTypbl LENN0030pa3NaralowMx MUKPOOPraHU3MOB,
M3ObITOYHbIA  AKTUBHbIA W/, 6buonpenapat «depmMu-CTapT» Kak B
OTAE/NIbHOCTY, Tak M B BUAe Komnosuumii. CogeprkaHune obuiero yrnepoaa
nposoanan no metoay TtopuHa. OBLLYI0 YUCIEHHOCTb MUKPOOPraHM3MOB
onpegensnM no OO6WENPUHATLIM MeTogaM. AKTUBHOCTb depmeHTOB
onpeaenann no metoay Xasmesa ®.X.

PesynbTatbl. BbifiBNEHO, YTO NnpumeHeHWe GuonpenapaToB — accoumaLmm
uenntonosopasnaralowmx  6aktepuii, M36LITOYHOTO AKTUBHOFO WA,
«pepmu-cTap»  CTUMYNMPOBAZIO  POCT  YUCAEHHOCTU  LLe/IH0N030-
pasnaratowmx 6aktepuit (B 3-10 pas), HaKonneHWo B Moyse o06Liero
yrnepoga v rymyca Ha 20-55%.

3aknioueHue. Mcnonb3oBaHue 6GuonpenapaTtoB M BHECEHWE B MoYBY
LeNN0N1030coaepKaliMX  MaTepuanoB MNpuv  YCNOBUM  MOAAEPKAHMUSA
ONTUMA/IbHOTO YBNAXKHEHUA MO3BOIAET 32 KOPOTKUIA Nepmos, BpemMeHn — 6
mecaueB obecrneuntb 3HauyMTeNbHOE MOBbIWEHME B Cepo-bypol nouse
copepKaHua rymyca.
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MouyBbl roOpoAcKMe, 3arpA3HeHWe, 6GMOOYMCTKA, MMKPOOPraHU3MbI,
dbepmeHTHbIe b1onpenapaTbl, akTUBHBIW U, pacTUTE/IbHbIEe OMNaabl.
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Abstract

Aim. The aim of the research was to identify the possibility of increasing
the content of humus in the soil cover of the city of Sumgait using
biologics, including those containing cellulose-decomposing
microorganisms, in a controlled manner.

Material and Methods. In the process of conducting laboratory
experiments, we took soil samples with the introduction of various
modifications of organic substances of plant origin and with the
simultaneous introduction of biologics. As biopreparations, we used
cultures of cellulose-decomposing microorganisms isolated from soils,
excess activated sludge and the Fermi-Start biopreparation, both
individually and in the form of compositions. Total carbon content was
carried out according to the Tyurin method. The total number of
microorganisms was determined by generally accepted methods. Enzyme
activity was determined by the F. Kh. Khaziev method.

Results. It was revealed that the use of biopreparations — the association
of cellulose-decomposing bacteria, excess activated sludge and Fermi-Start
stimulated an increase in the number of cellulose-decomposing bacteria
(3-10 times) and the accumulation of total carbon and humus in the soil by
20-55%.

Conclusion. The use of biological preparations and the introduction of
cellulose-containing materials into the soil, provided that optimum
moisture is maintained, ensures in a short period of time — 6 months - a
significant increase of humus in the gray-brown soil content.

Key Words
Urban soils, pollution, biological treatment, microorganisms, enzyme
biopreparations, activated sludge, vegetable litter.

© 2021 The authors. South of Russia: ecology, development. This is an open access article under the terms of the Creative Commons
Attribution License, which permits use, distribution and reproduction in any medium, provided the original work is properly cited.
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BBEAEHUE
BakHeMwen COCTaBAAWOLWEN  YCTOMYMBOTO  Pas3BUTMA
Moboro pervoHa, paxe HeCMOTpA Ha HebaaronpuATHble

NPUPOAHO-KAMMATUYECKME ycnosus AsnseTca
a¢pdeKkTMBHOE  NPMPOAONONb30BaHME, MNPU  KOTOPOM
OCyLLEeCTBNAETCA  ero  ycToWyuMBoe  passuTMe  Npwu

COXpaHeHWW MPUPOLHO-PECYPCHOro noTeHumana. AHanus
cTpaternn  3GGEKTMBHONO UM YCTOMYMBOTO  NPUPOZJO-
Nonb30BaHUA BeLET K pa3paboTkam M peannsaumam nytei
CHWXEHWA HEeraTMBHOrO aHTPOMOreHHOro BO34EeWCTBMA Ha
OKpY)KaloLylo cpegy W BOCCTAaHOBAEHWMIO €CTeCTBEHHbIX
3KOCMCTEM pEerMoHa C MCMo/b30BaHWEM COBPEMEHHbIX
TEXHO/IOTUI, B TOM YMcie BUOTEXHONOTUIA.

AHaNM3 UCTOYHUKOB MHPOPMALMKN NOKA3bIBAET, YTO
Haubosbliee  pacnpocTpaHeHue  MNOAYYMAM  METOAbI
6nopemegmaumm, BKAKOYAOLWME BHECEHME BUonpenapaTos
[1-3], MWKPOOPraHM3MoB [4]. Cpeau mep,
npeanpUHMMaeMmbiX C LLe/Iblo OUMCTKM OKpYXKatoLLei cpeapl

oT 3arpAsHEeHNUN, BayKHOE MecTo 3aHMMmaeT
MHTEHCUbUKaLma MWKPOBUONOrMUYECKUX cnocobos
aectpykumm  HedTtM. [Mpu  3Tom  npeanosaraercs

aKTMBM3AUMA He TO/AbKo abopureHHol MuKpodaopbl
3arpA3HeHHbIX 06BHEKTOB, HO M BHeceHWe 6uonpenapaTos,
COAepKaLMX LWTaMMbl aKTUBHbIX HedTeLecTpyKTopoB [5].

OpHa 13 npobaem NoYBEHHOro NoKposa r. Cymramt
— WHTEHCMBHAA MMHEpanu3auma OPraHMYecKuUx BeLLecTs,
HU3Koe coaeprkaHue rymyca (He 6onee 0,9-1,2%), BbicoKan
cTeneHb 3arpA3HEHHOCTH opraHMYeckumm "
HeopraHM4YeckMmy BellectBammu [6], B pesynbTaTe yero
CHUXKaeTca Mx BUOreHHOCTb.

[ns TexHoreHHbIx noys r. Cymrant nepcnekTUBHO
paspaboTaTb TakMe MeToAbl PEeKyNbTUMBALMKU, KOTopble
aKTUBU3UPOBaAAW Bbl LeATeNbHOCTb MUKpO6MOLEeHO3a, U,

cneposaTtenibHoO, WMX aCCVIMMl'IﬂLI,VIOHHbIﬁ noteHuunan wu
npoueccbl Camoo4mLeHunA.
Uenb Halwunx MCC/’Ie,CI,OBaHMﬁ - BbIABUTb

BO3MOXHOCTb NOBbICUTb coAepKaHUEe r'ymycCa B NOYBEHHOM
nokpose r. Cymranta ¢ MCNoAb30BaHMEM 6monpenapaTOB, B
TOM qyucne cogepranx uenntonosopasnaraowime
MUWKPOOPraHM3mbl B ynpaBaaemMom pexxmme.

MATEPUANT U METOAbl UCCNEOOBAHUA

B npouecce nabopaTopHbIX 3KCNEPUMEHTOB HamMu 6binn
B3ATbl NOYBEHHblE 06Pa3LLbl C BHECEHMEM B HUX Pa3IUYHbIX
MOANPUKALUMIA  OpPraHUYECKUX BELLeCTB PacTUTE/IbHOro
NPOUCXOXKAEHUA c OAHOBPEMEHHbIM BHECeHWem
6uonpenapatos. B KayecTse 6uonpenapartos
MUCMONb30BaNM BblAeNeHHble HamMK M3 MOYB  KyNnbTypbl
LLeNt01030pasnaratoLmx MMKPOOPraHM3MoB, N3ObITOYHbIN
aKTMBHbIA WA, 6uonpenapat «bepmu-CTapT» Kak B
OTAENbHOCTH, TaK U B BUAE KOMNO3ULMIA.

Ona nposeseHus nccnefoBaHui no
KOMMNOCTUPOBaHMIO OblM OTOHPaHblI 06pasLbl aKTUBHOMO
Waa a3paTopHOM CcTaHuMK. B xoae wccnenoBaHUsA TaKxke
6bln  Mcnonb3oBaH bHuonpenapat  «bepmu-cTapT»  C
MUCXOOHON KOHLEHTpaunein MUKPOOPraHM3MoB 108KOE/11.,
KOTOpbI NpousBoautca B AsepbaiiarkaHe dmpmon «Arpo-
Buo-Tex».

Bxogsawue B cocTaB 6uonpenapartos
MMKPOOPraHU3Mbl CUHTE3UPYIOT MPAKTUYECKU LUMPOKUIA
CNeKTp 6MONOrMYECcKM aKTUBHBIX BELWECTB, ONpeaenatowmx
KauyecTBO MOYB U HeobXoAMMbIX A/A POCTa M Pas3BUTUA
pacteHuit. MUKpPOOpPraHM3mbl KOHCOPLMYMA, COCTOSALLME U3
rpynn GOTOCUHTEINPYIOLWNX, MOJIOYHOKUCABIX,
a30TOUKCUpYOWMNX  BaKTepuii, a TaKXKe [APOXKXKew,

AKTUHOMMUETOB, TPUBOB ONTUMM3MPYIOT MUHEpasbHoe
NUTaHWe pacTeHnin, QUKCUpyYOT aTtmocdepHbid  asoT,
mobunmnsyotr  dochop, obecneumBaloT  Katabonusm
6€e/1K0B0-a30TUCTbIX COeAMHEHUI. ITM CBOMCTBA NpenapaTa
Ba)KHbl NpU  PepmMeHTaLMM  OpraHMYecKMX OTXOAO0B
CeNbCKOro X03sMCTBA.

Ha ocHoBe Tpex Ky/abTyp Lenon030pasfaratowmx
MUKpoopraHmamos — Ne2, Ne9 1 Ne19 co3gaHa accoumauma
wrammoB. KynbTypbl BbipalimBanu Ha cpeae PalimoHza B
npucytctBun  H-Ci, BMOMaAcCy BbIPALLEHHbIX KyAbTyp
otaenanu B ¢$ase CcTaumMoHapHoro pocta. OnbiTbl
3aK/fagblBanu B cocygax o6bEMoOM 2 Kr, 06bEm MNoYBbI B
cocyne 1 «Kr. B KayecTBe LeN/ON030COAEPMHKALLNX
MaTepuanoB  UCMONb30BaZM  CONIOMY  M3ME/IbYEHHYIO,
ApeBecHble OMWIKW, CMeCb NIUCTbEB LMPOKOJUCTBEHHbIX
[epeBbeB U XBOMHbIX B COOTHOWeEHUN 1:1. ONTUManbHbIM
pasmep 4acTuL, gNa U3MeIbYeHHbIX PACTUTENbHbBIX OTXOA0B
25...50 mm.

HaBecky nousbl, OTOBPAHHYID U3  LEAMHHbIX
y4acTKkoB (TeppuTopua [xelipaHbaTaHCKOro
BOAOXPAaHWAMLLA), NPOCEAHHON Yepe3 cMTo 3 MM Mmaccol
500 r nomewanu B BereTaLMOHHbIN COCYyA, YBAAXKHANM
Bogon o 55-60% oT nosiHOW MoneBoi Bnaroemkoctu. B
noysy BHOCUMAWM PACTUTE/IbHbIE OCTATKU (M3MeNbYeHHYIo
CO/IOMY, OMWAKW, PacTUTeNbHblM onag) u 10 r a3oTHOro
yaobpeHua B Buae 3%-HOro pacTBopa HUTpaTa aMMOHMUSA.
3aTtem B MO4YBY BHOCMAM BUonpenapatbl: 6uonpenapat U3
accoumaumi LeNNtoN030pasnaraoLLmx 6akTepuit,
M36bITOUYHbIN aKTUBHbIN U U «PEPMU-CTAPT» B KOMYecTse
20mn. KynbTMBAUMIO COCYAOB NPOBOAWMAM B KOMHATHbIX
ycnosuax npu Temnepatype 25°C. MpogonkuTenbHOCTb
KYJbTUBMPOBAHUA — 6 MecALEeB.

CopepkaHne obuwero yrnepoga B Noysax
onpegenann metogom W.B. TiopuHa B MoguduKaumm
UMAHO cornacHo TOCTy 26213-91 [7]. AHanu3 obuwero
yrnepoga B no4yse NPOBOAWAM B AMHAMWKE — B Hauvane
3KCMEPUMEHTOB M MO WcTedyeHun 6 mecaues. Becosoe
NPOLLEHTHOE coAeprKaHMe ryMmyca Haxo4WAU YMHOMKEHUEM

BECOBOrO MPOLLEHTHOTO  COAEpaHuWA yraepoga Ha
K03bdULMEHT, KoTopbIi paseH 2.0.
O6Lyto YMCNEHHOCTb MMKPOOPraHU3mMOB

onpeaenanu no obLenpuHATbIM MetTodam [8]. AKTUBHOCTb
depmeHTOB onpeaenanm no metoay Xasmesa d.X. [9].

MONYYEHHbIE PE3YJIbTATbI U UX OBCYXXOEHUE

BbiABNeHO, 4YTO  NpUMeHeHWe  6uonpenapatoB  —
accoumaumm LenNN030pa3naraoLmx 6akTepui,
M3bbITOYHOrO  aKTUBHOrO Mna U «pepmu-cTapT»
CTUMY/IMPOBANO yBennueHune YnUCNEeHHOCTU
uennonosopasnararowmx  baktepuit (8 3-10  pas),
HaKomnjeHWe B noyse obLWero yraepoga M rymyca Ha
20-55% (Tabn. 1). MukpoopraHusmbl B coctaBe MAW, a
TaKKe B COCTaBe accouMauuii Lenana030passaralowmx

6aKTepuit  MOryT HemocCpeACTBEHHO y4yacTBOBaTb B
NpoUeccax pPas/oXKeHUa LEeANI0N03HbIX  COeaUHEHWN,
Hanpumep, bakTepun poaa Cellulomonas 7
nceBAOMOHaAbI.

Kpome TOro, 4actb MMKPOOPraHM3MOB AKTUBHOIO
Mna MOryt B npouecce nAunM3nCa CAYXKUTb UCTOYHUKOM

6MONOrMYECKMAKTUBHBIX coegnHeHni ans
LenNtoN1030pasnaralownx MUKPOOPraHM3MOB, a TaKXke
MUCTOYHMKOM as3oTa, ¢ocdopa U Apyrux 6BMOreHHbIx
3/1eMEHTOB B MO4YBe, YTO B  KOHEYHOM  uTOre

61aronpuATCTBYET aKTUBHOMY GYHKLMOHWPOBAHUIO 3TUX
6akTepui.
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Tabauua 1. BavaHue pacTUTe/IbHbIX BELLECTB Ha HaKoM/IeHWe B NoYBe OpraHMYeckoro yrnepoga
Table 1. Effect of plant matter on soil organic carbon accumulation

2 ° =y @ 3 e > X
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Indicators ‘8°\°\° IS I 2223 e85
s o ° g9 S0 s 3 S 59 €E
285 § g2 21ee5”  f8E
= X 0 o S 8 T S o= S s c
::8_}';’_8 a > 0o S 58coM™ S 8 g <
C 0 o - [T T ok <] o} S s E 8
¥ g+ © g > 5 oS S5 SE2Gaw
3 cco o = T wWwses @ x 52§
e >3 o E FESFE S°235
S T 8 = kS g =83
*® kel x el x e x® ©
BapuaHTbl g l:i'a‘:) g %5 £T %5 2 :::1-8
Options S ® g9 S ® g9 S ® s e® 5@
Z = x < Z = x < Z = x S Z = x <
< o @ = < o @ = < o @ 2 < o @ =
fousa (korTpone) 07 0,72 14 1,44 1,2.10" 3,2.10" 12 13
Soil (control)
Mousa+LPM+onunku 2 6
7 1,4 1 1,2.1 1,2.1 12 21
Soil + PDM + sawdust o 0.8 ! 8 2.10 2:10
+ +
fosea+LIPM+conoma 0,7 0,85 14 1,7 1210 13.10° 12 18
Soil + PDM + straw
Mousa+LPM+onag 2 6
7 1,4 1 1,2.1 1,6.1 12 1
Soil + PDM + litter 0, 0,95 , 9 ,2.10 ,6.10 9
n +UPM+ - +
ousa+LIPM+depmu-ctapr +onmkm 0,7 1,0 1,4 2,0 1,2.10° 3,8.10° 12 27
Soil + PDM + Fermi- Start + sawdust
MNousa+LUPM+UAWN +onunku 4 5
Soil + PDM + EAS + sawdust 0,7 1,05 14 2,1 1,2.10 3,4.10 12 25
Nousa+LUPM+NAN+bepmu-cTapT +onnnku 4 6
7 1,2 1,4 2,4 1,2.1 1 12 1
Soil + PDM + EAS + Fermi-Start + sawdust o ! ’ ! 2.10 3,6.10 3
Nousa+LPM+NAN+bepmu-
cTapT+onuakutconoma 07 13 1,4 2,6 1,210 4510° 12 33

Soil + PDM + EAS + Fermi-
Start + Sawdust + Straw

MpumeyaHue: UPM — yennronosopasnazaroujue MukpoopaaHusmel; MAU — u3bbimoyHsili akmueHbIl un
Note: PDM — Pulp decomposing microorganisms; EAS — Excess activated sludge

B noyse BO Bcex BapuaHTax MNpuM  BHECEHUMU
LLeNI0N1030CoAepKalmMX MaTepuanos M bBuonpenapaTtos
MMeNo  MecTo  MOBbIWEHME  YUCNEHHOCTU  0BLLMX
MWKPOOPraHNU3MOB, YTO CBUAETENbCTBYET O NOBbLILEHUN B
noyse aKTMBHOCTM MMUKPOOPraHM3MOB U GOPMUPOBAHUSA
6naronpuATHbIX yCNoBUiA Ans ux GyHKUMOHMpOBaHUA. B
3TUX  Npoueccax MNONOMKUTENbHA  PONib  TaKXKe W
6uonpenapata «depmu-cTapT», B COCTaBe KOTOPOro
MMmeeTcs Lenblii Habop pasnnyHbIX GYHKLMOHANbHbIX rpynmn
MWKPOOPraHM3MOB,  Y4YacCTBYIOLWMX B  GOPMUPOBAHUM
NoYBEHHOTO NJ040pPOAUA.

Takum obpasom, ncnonb3oBaHWe bUonpenapaTos u
BHECEHMWe B MOYBY LENII0N030COAEPKALMX MaTepunanos
npu ycnosun nogaepxaHunAa ONTUMANIbHONO YyB/1aXXHEHUA
Nno3BONAET 33 KOPOTKMI nepuos BpemeHu - 6 mecAues
obecneynTb 3HAUUTENbHOE MOBblWEHME B cepo-bypoit
noyse cofepraHue rymyca.

Pe3ynbTaTbl McCnefoBaHWA NO3BOAAIOT OTMETUTb
TaKXKe MONOMKUTENbHYIO POJb  LeNto1030pas3NaratoLwmx
baKkTepuit B Hakomn/ieHuuM B noyse obuwiero yrnepoga u
rymyca. A 3TO O3HayaeT, 4yTo 6uonpenapaTtbl Ha OCHOBe
LeN/IoN1030pasfaralowmx 6akTepuit MoryT 6bITb
NepcrneKkTMBHbI  MPU  KOMNOCTUPOBAHWU  OPraHUYECKUX
OTXOZ,08 C LLe/1bi0 YCKOPEHWA NpoLLecca KOMMNOCTUPOBaHMA.

C 3T0i uenblo Hamu  6bINO  NpoBeaeHO
nabopaTtopHoe MOZENNPOBaHNE npouecca
KOMMNOCTUPOBaHUA OpPraHUYecKnx 0oTX0408 c
MCMNONb30BaHNEM BUOMPENapaToB Ha OCHOBE BblAEeNeHHbIX
Lenntono3opasnaraiowmx 6aktepui.

Mbl  onpefenanu  aKTMBHOCTb  GEpPMEHTOB,
OTBETCTBEHHbIX B MPOLECCAX PA3/IOKEHUA PaACTUTENbHbIX
matepuanoB M B Tabn. 2. MOKasaHbl pPe3yabTaTbl
AKTUBHOCTU (EPMEHTOB B KNETKax OTAE/IbHbIX YUCTbIX

Ky/NbTYp Lenntonosopasnaratolimx bakrepuii. Kak sugHo us
[OaHHbIX, accouuauma Tpex YNCTBIX KYNbTyp
XapaKTepusyeTcA BbICOKOW aKTUBHOCTbIO (HepMeHTOB,
YYacTBYIOWMX B NPOLECCAX PA3/IONKEHUA PaCTUTENbHbIX
Bel,ecTB. 3TO MNOATBEP)KAAET BbICOKME MNOTEHUMaNbHble
BO3MOXHOCTU bMonpenapata Ha OCHOBE TpeX LWTammoB
uenntonosopasnaralowmx  Haktepuii B cayvae  ux
MCMNO/b30BaHMA ana KOMMOCTUPOBaHUA
LLe/1/1101030CoAepKaLLNX MaTepuasos.

KomnocTupoBaHue [ApPEeBeCHO-PacTUTENbHbIX
OTXOZ0B pelaeT cpasy pgse npobnembl: yTUAM3AULMIO
3HAUUTE/NIbHOM  YacTU  PErvoHaNbHbIX  PACTUTE/IbHbIX
OTXOZOB MW TMOJIy4eHUe MOJHOLEHHOTO OpraHU4eckoro
yaobpeHua ana noBblLLEHNA NoTeHLMaNbHOro
nnogopoana 6efHOro MO rymycy NOYBEHHOro MOKPOBA
r. Cymraur.

Mpu nepepabotke [ApPEeBeCcHO-PacTUTENbHbIX
OTXO40B  AMLWWEPOHCKOrO  MPOMBIWAEHHOTO  PEerMoHa
MeTOAO0M KOMMOCTUPOBAHWUA pPernoHasbHbix buopecypcos
€XeroflJHo MOXHO NOo/y4YaTb MOJHOLLEHHble OpraHo-
MWHepasbHble yaobpeHWs, MCNONb30BaHME KOTOPbIX B
YCNOBUAX, CBOWCTBEHHbIX AAHHOMY PErMoHy MOYBEHHO-
KAMMATUYECKUX  YCNOBWUW,  NO3BOAUT  3HAUYUTEsIbHO
YAYHWUTb GU3MKO-XMMUYECKUIA COCTaB pPa3HOBUAHOCTEMN
cepo-bypbix NoYB.

Mpoueccol buoaerpagaunmn uenntonosbl 8 6eaHom
OpraHMYeckMm MmaTepuasom cepo-6ypoit nouyse nog,
BO3JEeNCTBMEM BHECEHHbIX n3BHe accoumaumi
LeNNoNoNUTUYECKMX baKTepuit npu  OAHOBPEMEHHOM
BHECEHUU pacTUTENbHbIX maTtepuanos MOXeT
cnocobcTBoBaTth NONOXKNUTESIBHOMY Me/IMOPaTUBHO-
yaobputensHomy apdekTy.
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Tabanua 2. AKTMBHOCTb GpEePMEHTOB B Ky/bTypax LLe/N01030pasnaratolmx 6akrepui
Table 2. The activity of enzymes in cultures of cellulose-decomposing bacteria

Ne Kynbtypbl AKTUBHOCTb pepmeHTOB / Enzyme activity
Cultures

© ) @ 1] ) ® o ® o
m [ © © u © n @ v c o
© 3 © B ® T © T © T © o 5
S = ] e S s £ © C s £ L
S e oo 5 = I c s © E B s 2
z g o - 538 5 5= 3 0 g 3
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1 2 - + + + - +

2 7 - -

3 23 + + +

MpMHUMaa BO BHMMaHWe pe3y/bTaTbl, MOJyYEHHble Npu
nUccnefoBaHUM BO3AENCTBMA PasMYHbIX BuonpenapaTos m
pacTUTENbHbIX OTXOA40B HA OMOreHHOCTb Mccaesyemblx
noys, HaMM NpoBeaeHbl N1abopaToOpHbIE SKCNEPUMEHTbI NO
BAUAHUIO YKa3aHHbIX 6uonpenapartos Ha
ACCUMUNALMOHHDBIN NoTeHuMan noys r. CymraunTa.

PaboTtbl npoBoAMAM MEeTOAOM NabopaTopHOro
MOZENNPOBaHNA B BEreTaLMOHHbIX cocyaax, 06bem noysbl
B cocygax — 300 r. B KauecTtBe 0b6beKTa MccCienoBaHUM
bblna BblbpaHa cepo-bypas noyBa, OTObOpaHHas c
TeppuTOopuM ropoackoro napka . Anuesa. [oyBeHHble
06pasubl 3arpAsHAAM Cbipoit HedTblo MEeCTOPOXKAEeHUA
CypaxaHbl. CteneHb 3arpasHeHua — 10%. Takasa cTeneHb
OTHOCUTCA K KaTeropmm cuabHOro 3arpsasHeHuns [10].

B 3arpAsHeHHyl0 MoyBy BHOCW/IM  KOMMJIEKC
6bvonpenapaToB: accouMauMio  Leann030pasniaratowmx
6aKkTepuit, W3BbLITOYHbIM aKTUBHbLIM WA, 6buonpenapat
«pepmu-ctapt» B obbeme no 10 ma Ha 100 r noysbl, a
TaKXe CMecb pacTUTeNbHbIX CcybCTpaToB: ApeBecHbIX
ONWIOK, W3MENbYEeHHOM CONOMbI, OMaga /IUCTbeB. ITU

BelecTBa BHOCUAM B KonuyecTse no 10% ot o6bema nous.
BereTauuoHHble cocyapbl KyNAbTUBMPOBAAM NPU KOMHATHOWM
TemnepaType 25°C B TeyeHMe 6 mecAueB. B npouecce
KY/IbTUBMPOBAHUA MOYBY MEPUOSNYECKU YBAAKHAAN [0
50-60% OT NONHOM MONEeBOM BNAroemkocTu. Yepes 6
MecALEeB BO BCEX BapuaHTax ONpeaenany cogeprkaHue
OCTaTOYHbIX yrnesoAoposoB (rpaBMmeTpUUECKUM
METOZOM), YMCNEHHOCTb OBLWMX MWKPOOPraHM3moB (Ha
MMA) 7] YUCNEHHOCTb HedTeoKUCAALWMX
MWKPOOPraHW3mMoB (Ha *KMAKOW MWHepanbHOU cpeae
PalimoHAa B nNpWCYTCTBUMM H-TEKCaZeKaHa B KayecTse
eOMHCTBEHHOTO  WUCTOYHMKA  yrnepoga W 3Heprum).
Pe3ynbTaTtbl npeactaBneHbl B Tabn. 3.

Pesynbtatbl  nabopatopHOro  MoAenvMpoBaHuUsA
NMOKa3blBAlOT, 4YTO BHECEHWE B 3arpA3HEHHYI MOouBy
ME/IMOPAHTOB: MMKPOBHbIX 6bronpenapatos [
pacTUTENbHbBIX OTXOA40B KaK OTAENbHO, TaK U COBMECTHO
CnocobCTBYET CHUMKEHUIO coaepKaHusa HedpTU B nouse Ha
65-94% nNo cpaBHEHWMIO C KOHTPOAEM.

Tabnuua 3. CamooumLatoLas cnocobHOCTb NOYB NPK BHeCEHUM BMONPEenapaToB U PacTUTE/IbHbIX OCTAaTKOB
Table 3. Self-cleaning ability of soils with the introduction of biologics and plant residues

5 " R E g _ CopeprkaHue .
e S 5 £ = .téo 2 yrnesopopopos, %
g =3 % o ¥ g s 2 ; Content of
s 2 TEgo @ 58¢ hydrocarbons,%
= - S+ 5 ¢ Qo = »
) EECSS ;
—_— QO S o @ -3 o
: Q 8 o o> 2 X o — Q )
s85 9 I T o x O 20 2
BapuaHTb! S. 25 r =z9 g o 5=
Options © € 5 9 e < mE o
P 8 E S 5 E 56 9% €
o T < KT
3arpsA3HeHHasn no4ysa (KOHTPOb
pAsA 463 (KOHTPOT) 1,5.10° 1,5.10° 10 9,1
Contaminated soil (control)
MouBa+cmecb 6GuonpenapaTos
pate npenap 1,8.10° 1,9.10° 10 3,2
Soil + mixture of biological products
Mousa+cmech 6MonpenapaTos U PacTUTE/bHbIX
0CTaTKOB 2,3.10° 2,5.10° 10 1,5

Soil + a mixture of biologics and plant residues

lMpumeyaHue: KOHMPOsb — No4Y8a ¢ meppumopuu [xrcelipaHbamaHcKo20 8000XPAHUAUWA

Note: control was soil from the territory of the Dzheyranbatan reservoir

B HacToAiee Bpems BO BCEX CTPaHax WWyT MyTU
MaKCMMaJIbHO adpdeKkTUBHOrO MCMoJIb30BaHMUA
pacTUTe/IbHO-APEBECHbIX 0oTX040B  ANA peweHus

perMoHasbHbIX 3KO0rMYEeCcKUxX Npobaem, 06bembl KOTOPbIX
OrpoMHbl. TaK, COrNacHO uMetowWwenca UHbopmauuu,
KOZIMYECTBO ApPEBECHbIX OTX040B, 0o6pasylowmxca npu
caHMTapHOM nopybke W pybke yxoda, no Mockse
coctasnseT 6onee 15 MAH. M CKOLIEHHOV TpaBebl 1 bonee
10 Tbic. m® onaBwell UCTBbI B rog, [11]. MpuHuman Bo
BHUMaHMe addeKTnBHOCTb BHeceHuA B noysy
Lennon03ocomepKalumMx mMatepuanos u buonpenapaTos

HaMW caenaH aHanuM3 MoTeHuMana TaKuMX OTXOH4OB B
permoHe. B u4acTtHOCTM, Hamu onpeaeneHbl pecypchbl
pacTuTenbHoro onaga B r. Cymraur.

CornacHO MMelWMMCEA [aHHbIM, B HacTosALlee
BpeMa naowaab 3e/eHblX HacaKaeHuin B 1. Cymrawt
coctasnsetr 120 ra v npopgomKaeT pacwmpatecs [12].
CymmapHaa naowaab 3e/IeHbIX HACaKAeHUW B ropoae
CymrauTt coctasnser ceivac 20,4 m% Ha OAHOrO XUTena, 4To
HE MOXEeT CYMTATbCA [OCTAaTOYHbIM ANA  CMArYeHuA
MUKpOKIMMaTa [6].
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CornacHO pgaHHbIM  MCCNegoBaHWI, BenWYMHa onaaa
coctasnsetr B cpeaHem 2-4 T1/ra [13]. MMpoBeaeHHble
pacyeTbl NMOKAa3blBAOT, YTO C YY4ETOM CpegHeil BeanyuHbI
onaga 3 T/ra, eXerogHo Ha BCei naowaam 3eneHbiX
HacaxgeHuin r. Cymraut obbem onaga coctasnser (B
cpepHem):
120rax31/ra=360T.

Ecnn npuHATbL, YTO a30T B 3TOWM Macce coCTaBaseT
2%, TO ero oblee KoAMYecTso B onage aocturaet 7,20 T (8
cpeaHem 40-80 T/ra), a 30/1bHble 31eMeHTbl U3 pacyeTta 3%
coctaBat 0,6-1,20 kr/ra (B obuwem B 360 T onaga
cogep¥utca okono 10,8 T 30/bHbIX  31E€MEHTOB).
CpaBHMBas rogosoe noTpebneHne 3eeHbIX HacaXKAeHUM’
a3ota 50 Kr/ra u 120 Kr/ra 30/1bHbIX 31€MEHTOB, BUAHO, YTO
3anacbl MX B onage B onpeAeneHHOW CTerneHU 4acTUYHO
NnepeKpbIBaloOT rofgoBy0 NOTPEBHOCTb B HUX BCEX 3e€/1eHbIX
HacaxkaeHui r. Cymramt. Kpome TOro, B PacTUTE/IbHbIX

onagax cogepskatca JIUTHUH, Lennon03a "
reMuLensioa03a, Tak Heobxoaumble ana obpasoBaHuA B
rnoyse rymyca, KOTOpbIi  ABAAETCA  MOKasaTesem

nao40poAMA NOYB.

OgHako BMecTO TOro, 4tobbl AaTb BO3MOMKHOCTb
onagy BOBJEKAaTbCA  HEMOCPeACTBEHHO B MecTax
npomuspactaHua 3e/IeHblX HaCaXKOeHWN B ecTecTBEeHHble
NpoLeccbl PasNoXKeHWA, B perMoHe Becb OMaj, a TaK:Ke
CKOLLUEHHanA ra3oHHas TpaBa B NOJIHOM ob6beme M3biMaeTcs
M CXMUraeTcs, YTo NPUBOAUT K HAPYLIEHWUIO ECTECTBEHHOIO
KpyroBsopoTa 1 6anaHca yrnepoga.

Mpw 3TOM NpU CKUraHUU B aTMOChepy BblaeNseTcs
okono 50,65 T CO,. YBennyeHuMe maccbl CXUraemoro
pacTUTENbHOTO oOMNaga MNPOUCXOAUT OAHOBPEMEHHO C
yBenuyeHvem BblgeneHus B aTmochepy  AMOKCMAA
yrnepoga. Obuee yBenumyeHve comepaHua YrieKUcaoro
raza B atmocdepe NpPUBOAUT K C/IOXKHbIM PErvMoHabHbIM
ABNeHnAM. Yrnekucablt  ra3  cBobogHO  nponyckaet
KOPOTKOBO/IHOBOE CONHEYHOE U3Nly4YeHue, HO
3aZlep)KMBaeT TennoBble Jy4n, uaylwme OT Harpeton
3eMHOl MOBEPXHOCTU. DTO ABAEHWE MOJYYN/IO Ha3BaHWe
napHuMKoBoro sddeKkrta. BbigeneHne B ropoackylo cpeay
TaKoro BblcOKOro obbema CO, AOMNoONHseT TOT obbem
yrnekucaoro rasa, KOTOpbIi BblgenaeTca Kak
NPOMbIWAEHHbIMX Npeanpuatuamm . Cymraut, Tak WU
aBTOTpaHCNOPTOM.  [OHATHO, 4YTO 3TO  HEraTMBHO
CKas3blBAaeTCA Ha perMoHasbHOM YpOBHE Ha KayecTse
aTmochepHoro Bo3ayxa M, COOTBETCTBEHHO, HA 340POBbe
ero HaceneHua. B 3TOM  CBA3M  MCNONb30BaHWe
pacTUTeNbHbIX OMagoB B MHTErPUPOBAHHBLIX CUCTEMaXx
buoTexHonorni c Lenbio BOCCTAHOB/IEHMA
6MONpPOAYKTMBHOCTU TEXHOTEHHO HAPYLEHHbIX MOYB B
r. Cymraut ABNAeTCA C TOYKU 3peHuna 3dPeKTUBHOro
MCMNOb30BaHMA  perMoHanbHbiXx 6uopecypcoB  KpaliHe
BaXKHbIM.

3AK/TIOMEHUE
MonyyeHHble pesy/nbTaTbl MO3BOMAIT CAENaTb BbIBOAbI O
TOM, YTO OCHOBHble MPEMMYLLECTBa MCMO/b30BaHUA
pacTUTENIbHbIX OMaZ0B W APYrMX LLeNN01030CoAEP M KALMNX
0TX0A08B (ApEBECHble OMU/KM, CKOWEHHbIE rasoHbl M Ap.)
COCTOWUT B MOBbLILEHUN COAEPXNAHWUA B HMUX OPraHUYEecKuX
BeLecTB, AOCTYMHbIX A1A PacTeHui, BUOreHHOCTM noyB
r. Cymraut, acCUMMAAUMOHHOIO MOTeHUMana Mo4Ys B
OTHOLLEHMM K 3arpsA3HEHUI0 OPraHMYeCKUMU BELLECTBaMMU,
noteHyMana WX YCTOMYMBOCTM W  CamoouumLialoWwen
cnocobHocTu.

BHeceHnme 6uonpenapata WAM  KOMMOCTOB B
KayecTBe PEeKY/bTUBMPYIOLWMX areHToB B 3arpA3HeHHYo

TEXHOTEHHbIMM
yCKOpeHutio

BELlecTBaMM  MOYBY
buoaerpagaumm
BOCCTAaHOB/IEHUIO YUCNEeHHOCTU MWUKPOOPraHU3MOB,
bepmeHTaTUBHOWM AKTUBHOCTH, ACCMMUAALMOHHOIO
noTeHLMana u CHUKEHUIO PUTOTOKCUYHOCTMH.
Mcnonb3oBaHue MMMOBUNN30BAHHOIO Ha
Lennton03o- " JIUTHUHCOAEPHKALLMX BOJIOKHaXx
6uonpenapata oboralaer NOYBbl KOMMNEKCOM aKTUBHbIX
MWKPOOPraHW3MOB. Buonpenapar aKTUBU3UpPYET
abopureHHyio MWKpOBMOTY nous, cnocobeTByeT
paspyLlweHnto yrneBoAopoaoB Kak 3a cyeT coBCTBEHHbIX
HepTeeCTPYKTOPOB, TaK W  aKTUBU3MPYeT HATUBHYIO
MUKpodnopy, cnocobHbIX pasnarate yriesozoposbl. B

cnocobcetayeT
NONNIOTAHTOB,

pe3ynbTraTte CHUXaeTcA d)VITOTOKCVI'-IHOCTb no4sbl,
obecneynBaetca HOpMafleblm pocT n pa3ssutne
PaCTUTENBHOCTU.

Pa3paboTaHHble MHTErpUpPOBaHHbIe BUOTEXHOOTUM
CO3Jal0T TexHosormyeckyto 6asy ana GopmupoBaHuA B
perMoHe 3aMKHYTOro 6MOTEXHONIOTMYECKOrO XO03AMCTBA.
Wcnonb3oBaHue npeanaraembix TEXHOOrUM B
6uopemeamaLMN TEXHOTEHHO 3arpASHEHHbIX MOYB ropoaa
Cymrauta no3BOJIUT CHU3WUTb SKONIOTMYECKYIO HArpysKy Ha
NOYBEHHbI MOKPOB TOPOACKUX NaHAWAGdTOB, MOBLICUTHL
CKOPOCTb AECTPYKLUN U OKUCAUTENBHYIO MOLLLHOCTb.

PaspaboTaHHble 6MoTEXHOIOTUM ABnATCA
pecypcocbeperatowmmm, Nno3BoNAKT adpdeKTnBHO
MCNONb30BaTb BO30OHOB/AsEMble  CbIpbEBblE  PECYPCHI

pernoHa, NpegoTBPaTUTL COPOC B OKpy:KaloLlyl cpeay
OpPraHMYeCcKUX BELLEeCTB C AOCTaTOYHO BbICOKMM YPOBHEM
BMK, 3KoHOMWTb KpynHble ¢uUHaHCOBbIE pecypcbl AnA
OYMCTKM  OKpY}Kaloleh  cpedbl,  CO34alOT  OCHOBY
dopmMUpoBaHMA «3€/1eHON SKOHOMUKNY
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Pesiome

Lienb. OnpeaenvTb 3KOHOMUKO-3KONOTUYECKYI0 3DDEKTUBHOCTL CUCTEMDbI
yaobpeHua ApoBOro AYMEHA NPWU aJanTUBHOM YCTpaHeHUW dedpuunta B
3N1eMeHTax NWTAHMA NO  AaHHbIM  JIMCTOBOW  PYHKLMOHANbHOWM
ONArHOCTUKU.

Martepuanbl U meTtoabl. MpoBeaeHbl TPEXNETHME UCMbITAHUA B NOJIEBOM
onbiTe Ha APOBOM AYMeHe. ALaNTUBHbBIN MHHOBALMOHHbIN BapuaHT OnbiTa
OPUEHTUPOBANIN Ha YCTpPaHeHMe AeduumUTa B NMUTaHUU PACTEHUIA IMCTOBOW
NOAKOPMKOW KOMMIEKCHbIMU  YA0OPEeHnAMM NO  AaHHbIM  JINCTOBOM
dYHKLUMOHANbHOW  OMArHOCTMKKM,  KOTopas  yyuTblBana  CUHEPruUio
B3aMMOZENCTBMA MeXay BHOCUMbIMM 3dnemeHTamun. WMHHOBALMOHHbIN
BAPMAHT CPaBHMBAZIM MO 3SKOHOMMUKO-IKOJIOFTMYECKMM MOKasaTensim c
BapuaHtom 6e3 yaobpeHuit (abCoNOTHLIA KOHTPO/b), a TaKXe C
BapWaHTOM, rZe JUCTOBYIO MOAKOPMKY mpoBoauMnu 6e3  yyéra
B3aMMOZENCTBMA MKy 3/eMeHTaMW NWUTaHUA  (4OMNONHUTENbHbIN
KOHTPO/Ib). MOTPebHOCTb KynbTypbl B 3M1€MEHTax NUTAHUA onpeaenanu
nocpeacTBOM  NOPTaTUBHOM  nabopatopun  AKBagoHUC. CuHepruto
B3aumogaencTansa Mexay 3/1eMeHTamu nuTaHWsA oueHunBanu
OMarHoCTMpoBaHMEM MOTPEBHOCTM MO KaKAOMY M3 HUX MO ChneumanbHo
nogobpaHHOW nuUTaTeNbHOM Ccmecu, MNo3BoAAllWEN ¢dopmannsoBaTb
MoZAeNb B3anMOyBA3aHHOTO paKTOPHOro NPOCTPAHCTBA.

PesynbTtatbl. YcTaHOB/MEeHa BbICOKaA 3(dEKTUBHOCTb WCMNO/b30BAHUSA
KOMM/IEKCHbIX YAOOpeHuit npuv  BblpaliMBaHUM  SIPOBOr0  SYMEHS.
lMOKa3aHo, YTO 3KOHOMHOE pacxodoBaHWe yaobpeHui AJocTUraerca

a[anTUBHbLIM  YCTPAHeHWeM WX Jeduunuta Mo  AaHHBIM - IMCTOBOW
dYHKLMOHaNbHOM OVAarHoCTUKN, yuuTbIBaOLWEN CUHepruo
B3aMMOZENCTBUA MEXKAY BHOCUMbIMU 3/IEMEHTaMM.

3akntoueHume. NprmeHeHe MHHOBALMM NPU OAMHAKOBOM KayecTBe 3epHa
AYMEHA YBENNYNNO FOAOBYH IKOHOMMIO COBOKYMHbIX 3aTpaT ¢ 1830 po
2571 py6./ra B OCHOBHOM 3a CYET CHWXKEHWA 3aTpaT Ha yaobpeHwus.
MHHOBaUMA N03BO/IMNA 3HAYUTE/IBHO COKPATUTb 06BEMbBI MCNO/b3YEeMbIX
yA06peHui, 4To HapAAY C SKOHOMUYECKMM, 06YCNOBUIO U IKONOTUYECKUIA
3D dEKT CHUKEHMEM 3arpA3HEHUA OKPYKaloLlen cpeabl MUHEPasbHbIMU
y406peHnamu.

Kniouesble cnoBa
MuHepanbHoe  yaobpeHue, ApoBOM  AYMEHb,  YHKLMOHa/NbHaA
[OWNarHOCTUKa, YPOXKaMHOCTb, SKOHOMUKO-3KOA0rMYecKas 3PpPeKTUBHOCTb.
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Abstract

Aim. To determine the economic and environmental efficiency of a spring
barley fertilizer system by adaptively eliminating nutritional deficiencies
according to the functional diagnostics of plant leaves.

Materials and Methods. Three-year tests were conducted in a field
experiment on spring barley. An adaptive innovative version of the
experiment was oriented toward eliminating the deficit in plant nutrition
by foliar fertilizing with complex fertilizers according to leaf functional
diagnostics, which took into account the synergy of interaction between
the applied elements. It was compared in terms of economic and
environmental indicators with the option where top dressing on the leaves
was carried out without taking into account the interaction between
nutrients (additional control), as well as with the option without fertilizers
(absolute control). The fertilizer requirement of the crop was determined
using an Aquadonis portable laboratory. The synergy of interaction
between the nutrients was assessed by diagnosing the need for each of
them using a specially selected nutrient mixture, which allows us to
formalise a model of interconnected factor space.

Results. The high efficiency of using complex fertilizers in the cultivation of
spring barley has been established. It is shown that the economical use of
fertilizers is achieved by the adaptive elimination of their deficit according
to foliar functional diagnostics, taking into account the synergy of
interaction between the applied elements.

Conclusion. The application of innovation with the equal quality of barley
grain increased the annual saving of total costs from 1830 to 2571
roubles/ha, mainly due to the reduction of fertilizer costs. The innovation
allowed a significant reduction in the amount of fertilizers used, which,
together with the economic effect, also led to an environmental effect, i.e.
environmental pollution by mineral fertilizers was decreased.

Key Words
Mineral fertilizer, spring barley, functional diagnostics, productivity,
economic and environmental efficiency.

© 2021 The authors. South of Russia: ecology, development. This is an open access article under the terms of the Creative Commons
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BBEAEHUE

MpopoBonbcTBEHHYIO  He3omacHOCTb  CTpaHbl  Mpeumy-
LLLeCTBEHHO OnpeaenseT 3epHOBas OTPAC/b, ABAAIOWAACA
WUCTOYHMKOM NpPOM3BOACTBA OONBLWIMHCTBA MPOAYKTOB
NUTaHUA AN YeNOoBEeKa M KOPMOB AN KMBOTHOBOACTBA.
MoTpebHOCTb B  pacTUTENbHOM  MpPOTEMHE  4YenoBeK
YA0BNETBOPAET B OCHOBHOM 3a CYET NPOAYKTOB M3 3epHa
[1]. 3a nocnepHuwe pecATMNETUS B CE/IbCKOM XO3AMCTBE
NPOM30WAM  KayecTBEHHble  W3MEHEHWA  TeXHONOorui
npov3BOACTBA  3€pHa,  MNO3BO/AKOWME  HapalwwmBaTb
YPOXKaMHOCTb KyAbTyp M CNOCOBCTBOBATL MOBbILEHWUIO
na1040poANA NOYBbI.

BaxHoe MecTo cpegu  3epHOBbIX  KY/AbTyp
oTBOAMTCA APOBOMY AYMeHio. Ero wcnonb3yor anda
Npo13BOACTBA NEeP/IOBOI U AYHEBOW KPYMbl, @ TaKXKe MYKH,
KoTopyto B Konmyectse 20-25% MOXHO npumelmsaTtb K
pXaHOM  WMAM  MWEHMYHOW MyKe. SpoBON SAUMEHb
MCMONb3yeTCA [ANA OTKOPMa JKMBOTHbIX, OH ABAAETCA
Cbipb&M AN NPOU3BOACTBA CNMPTA M NuBa. BbipawmsatoT
ero B pa3sHbIX MOYBEHHO-KAMMATUYECKUX 30Hax Poccuu, B
ToM 4yucne B LleHTpanbHO-YepHO3EMHOM  pervoHe.
Hanbonee cunbHoe NO3UTUBHOE BAMAHME HA SKOHOMMKO-
3KOMOrMYecKkne  nokasaTeNM  MPOU3BOACTBA  APOBOrO
AYMEHA  OKasanuM TEeXHONOrMM  €ero  BO3AeNblBaHuA,
aanTUPOBaHHble K MPUPOAHO-PECYPCHOMY NOTEHLMANY.

MoHATME aAanTUBHOCTM TEXHOIOTUN UHTErpanbHoe
WU PacnpocTpaHAeTcs Ha eé CcOCTaBNAlolME 3NeMEHTbl —
ceB0060pOT, 06paboTKY MOYBbI, 3aAUTY pPaCTeHU oT
BpeAHbIX OpraHnsmos v ap. OgHUM U3 onpeaensaoLmx
pecypcoB TexHonoruu sAsnsetcs ypobpeHue, 6e3 4yero
HEBO3MOXHa MHTeHCMbUKALMA MNPOM3BOACTBA KY/IbTypbl.
ApanTtusHoe ncnonb3oBaHue AaHHOro pecypca
noApasymeBaeT ycTpaHeHWe aeduuuta B 3NeMeHTax
NUTaHWA Ha NPOTAXEHUM NpoLecca Beretaumm KyibTypbl U
OKa3blBaeT CYLWECTBEHHOe BAUAHWE Ha NPOAYKTUBHOCTb M
3KoNorMyeckyto 6esonacHocTb eé Npon3BoACTBa.

Mcnonb3oBaHne  yaobpeHua B afanTUBHOM
pexxnume conpAXKeHo ¢ HeobXoAMMOCTbIO CUCTEMATUYECKOM
OVNArHoCTUKM  NOTPeBHOCTM  pacTeHMi B LUMPOKOW
HOMEHK/IAType He TONIbKO MAKpOo-, HO U MUKPO31EeMEHTOB
MWHepanbHOro nuTaHua [2]. TocnegHue  AsnAloTCA
KaTanmM3atopom GepMeHTHbIX Npoueccos B pacteHusax [3].
CbanaHCMPOBAHHOE  KOMMNEKCHOe WX BHeceHue B
coyeTaHun c MaKpo3n1emMeHTamu yBenmMumBaeT
YPOXKaNHOCTb KynbTypbl M noBblwaeT 3pHeKTUBHOCTb
mcnonb3zosanma NPK [4]. MpumeHeHMEe KOMMNEKCHbIX
yA06peHUi NpeanoYTUTENbHO B IMCTOBLIX MNOLAKOPMKAX B
CpaBHEHWW C BHeceHMem wux B nousy [5]. Jlobble
OTKNOHEHMS OT ONTUMYMa B MUTAHUW  HEraTUBHO
CKa3bIBalOTCA Ha 3KOHOMMKO-IKOIOFMYECKUX MOKa3aTensx
Nnpov3BOACTBA 3epHa.

3HauYMMbIM PE3EPBOM 3IKOHOMMUU YAOOPUTENBHBIX
pecypcoB ABNAOTCA CUHEPreTUYECKME B3aMMOCBA3U MEXK Y
3AN1eMmeHTamun NMUTaHUA B pacTeHunAx. Ep,VIHCTBEHHbIM
M3BECTHbIM METOAOM, MO3BOMAIOLMM OLEHUTb CUHEPTrUto
B3aMMOLENCTBUA, ABNSETCA NnUcToBas (YHKUMOHaNbHanA
AMarHOCTMKA C UCNo/Ib30BaHWeM nabopatopum AKBALOHUC
[6]. MeTon ocHOBaH Ha CBOWCTBE XJ/IOPONAAacToOB
obcneayembix pPacTeHUn aKTMBM3NPOBATb GOTOCUMHTES Npw
p,ed)mu,vn'e UCNbITbIBAEMOI0 3/1eMeHTa NMUTAaHUA U CHUXKATb
€ro, ec/iv KOHLEeHTPaLuMa AaHHOTO 31eMeHTa U36bITOYHa.

doTOCUHTE3 He TO/IbKO BMoornYeckas Kateropwms,
HO M arpoHOMMYecKasn. YpoxKail KyabTyp ABAAETCA, Npexae
BCero, pe3synbTaTom NPOAYKTUBHOCTU ¢duTouEHO3A
BCneacTBMe  ero  GOTOCMHTETMYECKOM  AeATeNbHOCTU.
MpumepHo 95% maccbl CyXxoro OpraHMYecKkoro BeLecTsa
ypoxas  co34aétca  GOTOCMHTE30M. INeMeHTbl ke
MWHEPanbHOro MUTAaHWA COCTABAAIOT /IMLLb OKO0 5% cyxoWn
maccbl. Ho OHM ABAAOTCA CPeacTBOM  ONTUMM3ALUM
npoueccos GopmMUpPoBaHNA GOTOCMHTETUHECKOrO annapaTta

M ero agantauuMum K BapuabenbHomy paauauMoHHOMY
pexumy u, B KOHeYHOmM cuyéTe, nosbiweHuto KM
dOTOCMHTETUYECKOW aKTUBHOW paanaumm (PAP).

Mpn 3TOM CUHEPrUIO B3aUMOAENCTBUSA 3N1EMEHTOB
nUTaHuA oLeHuBaloT no MeToAMKe, Koraa
AMarHocTMupoBaHue notpebHocTH nposoaAT He
060C06/1EHHO MO KaXXOOMYy M3 HMX, @ MO ChneuuanbHo
nogobpaHHOMW  NUTaTe/IbHOM  CMecK,  MO3BOJIAIOLLEN
dbopmannsoBaTb MoAeNb B3aUMOYBA3AHHOMO (aKTOPHOro
npocTpaHcTBa. B coctaBe cmecn A0MKHbI ObITb 31E€MEHTHI,
OKasblBaloWMe 3HAYMMOE BAWUAHWE HA MNPOAYKTUBHOCTb
KY/NbTypbl. 3aTeM NPOEKTUPYIOT MaTpuULy MAaHUMPOBAHUA
AKTMBHOrO 3KCNEpUMMEHTa B BMAE APOBGHON pennvKku, B
COOTBETCTBMM C HEW WCMbITbIBAOT HEMNOBTOPAIOLLMECSH
CMecM  371IeMEeHTOB  NWUTAaHMA M NpuUCTynalT K
HENTPaNM3aLmMm U3bbITOYHbIX 3NEMEHTOB. 15 3TOro CTpoAT
AMarpammbl  PacceaHuMa  MOJIYYEHHbIX B MCMbITAaHUAX
OAHHBIX U KOPPEKTUPYIOT MX BEAUYMHOW AePULUTHBIX
31eMEHTOB, NOC/eA0BaTe/IbHO CTabUAN3NPYA M3ObITOYHbIE
3N1eMeHTbl Ha HyneBom yposHe. [locpeacTsom moaenu

OMnepaTMBHO  «MO  3anMpocy pacTeHuit»  dopmupytoT
cbanaHcMpoBaHHble yaobputenbHble cmecu "
ONTUMM3INPYIOT NUTaTENbHYIO cpedy [7].

Llenb  paHHOM  paboTbl  npeaycmatpuBana

onpegeneHne 3KOHOMMUKO-IKOIOorMYeckoin adpdeKkTBHoOCTU
cucTeMbl yao0bpeHusa ApoBOro AYMEHA MpU afaanTUBHOM
ycTpaHeHnn aeduumta B 31eMeHTax NUTaHMA NO AAHHbIM
NMcToBOM PYHKUMOHANBbHOM AMArHOCTUKM.

MATEPUA/NbI U METOAbI NCCNEOOBAHUA

Ona pocTtuxeHua noctasneHHo uenm OIBHY «Kypckuit
DAHLU» COBMECTHO c LleHTpanbHo-YepHO3EMHOM
MalWuHoucnbITaTeNbHOW cTaHumert (U4 MUC) n OAO
«ByWcKMI  XxMMUYecKuin  3aBog» NpPOBeNU TPEX/eTHUe
locyaapcTBEHHbIE UCMBITAHUA B OMbITE HA APOBOM AYMEHE
¢ coptamm KcaHagy v FoHap. OnbIT 6b11 3a710%KEH HA NOAAX

U MUC Ha YyepHo3Eme BbILLLE/IOYEHHOM
CPeAHeCYr/IMHUCTOM  KUCNOTHOCTbIO  pH¢e=4,7-5,0 wu
coaeprkaHmem rymyca 4,8-5,0%.

TexHONMOrMA BO34E/bIBAaHUA AYMEHA B OMbiTe

BKNtOYana B cebsa cneaytowme arponpuémsl. Mocne ybopku
npeawecTBEHHNKA CTEPHIO YLLMAWN ANCKOBOM 6opoHol. B
3aBUCMMOCTM OT CKIaAblBAOWMXCA MOroAHbIX YCNOBUIA NO
rogam WcMbITaHui, depes 1-3 Hegenu  BbIMOAHAAN
OCHOBHYIO 06paboTKy nouBbl AUCKOBOW 60poHOW Wan
OTBa/IbHbIM NAYrom. BecHoW nepes nNOCEBOM Ky/bTypbl
npoBoAMAN NpennoceBHyd 06paboTKy MNoYBbl PaHHUM
BeceHHMM 6opoHoBaHMeM 376 cuenkoh 6GOpoH w
npeanocesHom Ky/NbTUBauuen KOMBUHUPOBAHHbIM
no4ysoobpabaTbiBatOWMM arperaTom.

Ha mMoMeHT noceBa Mo rogam MCMNbITaHWI 3anac
NPOAYKTUBHOM BNarn B METPOBOM rOPU30HTE Kosiebanca ot
158 po 201 mm, a cymma OCafKoOB 3a BereTauuOHHbIN
nepuog - 196-315 mm. CopeprkaHue NPK coctasnsano
(mr/100 r nousbl): a30T WeN0YHO-TMApoaAn3yemblii — 14,1-
17,1; kanun (K,0) — 9,3-14,2; docdop (P,0s5) — 6,0-13,2.
Macca 1000 wTyK BbiceBaembix cemaH 44,6-52,2 r. Hopma
BbiceBa cemaAH 186-200 Kr/ra, rnybuHa ux 3a4enKkun B noysy
4,4-6,1 cm.

Mop, NpeanoceBHYO KyNbTUBALMIO B KayecTBe GOHA
BHOCUAM AnammodocKy B dusmyeckom sece 200 Kr/ra. B
UCMbITaHUAX MPUMEHSNIN  OTEYECTBEHHbIE KOMIJIEKCHbIE
ypo6peHna, npounssogumbie OAO «ByMCKMI XMMUUYECKUIA
3aBog». bonbwas 4yacTb 31EMEHTOB  MUTAHUSA  3TUX
yoobpeHnin B xenaTHoi ¢opme. Ons 06paboTkM cemsaH
MCMNOb30BaN  KOHUEHTPUPOBAHHOE  MUKpoyaobpeHue
AkBammkc CT, cogepkawee, %: N=1,55; P,05=5,0;
K,0=1,55; Fe (OTNA)=1,74; Fe (34TA)=2,1; Mn
(ATNA)=2,57; Zn (ATNA)=0,53; Cu (4TNA)=0,53; Ca
(ATNA)=2,57;, B=0,52; Mo0=0,13. JluctoBble MNOAKOPMKMU
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NPOBOAMNN KOMMNIEKCHbIM yaobpeHvem AkBapuH 15 c
anemeHTamu nutanma, %: N=3,0; P,05=11,0; K,0=38,0; Fe
(ATNA)=0,054; Zn (34TA)=0,014; Cu (3A4TA)=0,01; Mn
(3ATA)=0,042; Mo0=0,004; B=0,02, a TaKxe cmecamu
31EMEHTOB  MUTAHWA MO COCTaBy 3KBMBANIEHTHbIMM
AkBapuHy 15.

YpobpeHua ONA  AUCTOBLIX  MOAKOPMOK — He
KOHQIMKTYIOT € Nectuumaamu, nostomy NpUMeHAau ux B
6akoBol cmecu Ha onpbickMBaHMM nocesoB [8]. B
CpaBHMBAEMbIX BapuaHTax OPUEHTMPOBANUCH Ha
OAMHaKoBble  conyTcTeylowMe  GOHOBbleE  MecTUUMAbI.
Mnowaab pensaHok coctasnsana 0,35 ra. [OBTOpPHOCTb
BApPMAHTOB LWECTUKpaTHas.

OnbIT BKAOYan B ceba yeTblpe BapuaHTa: 1 —
abCONOTHBIN KOHTPONIb, B HEM yA06peHnin Ha 0bpaboTke
CEMSAH M NINCTOBbIX NOAKOPMKAX HE NMPUMEHAIN; BapUaHTbI
2...4 — Ha cemMeHa Ky/ibTypbl COBMECTHO C NPOTPaBUTENAMM
HaHocunu AkBammKc CT (100 r/T) + nuctosble NOAKOPMKU
BEreTMpyHoLWMmMX pacTeHUn ABYKPATHO — B ¢asax KyweHus
pacTeHui 1 BbIxoaa B TPYOKy.

BapuaHT 2 TpPagMUMOHHOIO NPUMEHEHUA Ha
JICTOBbIX NOAKOPMKax yaobpeHua AksapwuH 15 no 2 kr/ra
B KaXayl  noakopmky. [lo3MpoBKM  npenapaTos

yCTaHaBAMBAAM NO PEKOMEHAALMAM NPOU3BOAUTENS.

B afgantuBHbIX BapuaHTax 3 (4ONONHUTENbHbIN
KOHTPO/Ib) U 4 HGaKoBble CMecu A1A ANCTOBbLIX NOAKOPMOK
KYNbTYpbl (TakKe ABYKPATHbIX) GOPMMPOBAAM NO AAHHLIM
NINCTOBOM (PYHKLMOHANBbHOW AMArHOCTUKM, BbIMOJHAEMOWN
nocpeactsom nabopatopun AKBaZOHWUC, MPUHAB COCTaB
AMArHOCTUPYEMbIX 3N1EMEHTOB MWUTAHUA 3KBUMBANEHTHbIN
AkBapuHy 15. [103MpOBKM AedULMUTHBIX 3SN1EMEHTOB
NUTaHWA ANA BapuaHTa 3 roTOBMAW MO OT3bIBYMBOCTU
pacTteHulii Ha 060COBNEHHOE UCMbITAaHUE KaXKA0ro U3 HUX
(metog nMnewkosa A.C. wu fAroguHa B.A.) [9]. B
WHHOBALMOHHOM BapuaHTe 4 [MarHoCTUKY MpPOBOAMAM,

nucnblTbiBaa cneunanabHO nop,o6paHHb|e nuTaTenbHble
cmecu, nossoaawwmne Y4UTbIBATb CUHepruio
B3aVIMOAel‘/'ICTBVIFI mexgy 3N1EMEHTaMU nUTaHnA B

pacteHusax [7].

OugeHnBanu pesynbTatbl uchbiTaHmini no FOCT P
53056-2008, cornacHo KOTOpOMYy MHTErpasabHbIM
NMoKasaTeNem 3KOHOMMYECKON 3bPEKTUBHOCTU ABnAeTCA

rogoBas 3KOHOMWMA  COBOKYMHbIX 3aTpaT  [AEHEeXHbIX
cpeacts. B KauectBe MCXOAHbIX AaHHbIX ANA  pacyéTta
3KOHOMMKO-3KO/IOTUYECKUX  MOKaslaTenen  onpeaenanu
YPOXKalHOCTb 3epHa W ero KayecTBEHHble MOKasatenn —
HaTypy M maccy 1000 3épeH (HaTypa OTparkaeT Hanuuune
npumecen B 3epHe, a macca 1000 3épeH COCTOUT B NPAMON
NPONOPUMOHANLHON CBA3M C ero KpynHocTbio). BausHue
yaobpeHuii Ha pacnpegeneHve npoaykToB ¢oTocuHTesa
npy ¢GOpPMMPOBAHUN OCHOBHOMO M MNOBOYHOTO YpOXKaes
onpepenann OTHOCUTENIbHbIM COAEpPXKaHMeM Macchbl 3epHa

B obwem o06bEMe 6BMONOrMYECKOW  YpPOXKaAMHOCTM
npoAyKumK.

B pacyéTtax MCNoNb30BaNn martepuansbl
9KCM/YaTaUMOHHO-TEXHONIOTUYECKON  OLLEHKM  MaLUWH,

npoxogmslwnx WUCNbITaHMA, w“ HOpMaTMBHO-CI'IpaBO‘-IHbIVI
maTtepuan. AI'pOI'IpVIéMbI BO34€e/biIBaHNUA  AYMEHA NOo
BapMaHTaM OMNblTa HEU3MEHHbIE, CNea0oBaTe/IbHO, COCTaB U
CTOMMOCTb MAWMHOTPAKTOPHOIo napkKa, T.e. KanutajsbHble
B/IOXKEHWA ANA HUX OAMHAKOoBble. LleHbl Ha ncnonb3yemyro

TEXHWKY, rOploYye-CMa3oyHble maTepuansl, yaobpeHus,
cpeacTBa  3alMTbl  pacTeHWi, 3epHO AYMEHA  B3ATbl
cpeaHepbIHOYHbIE. JKcnepumeHTaNbHble JaHHble

noslyyeHbl € y4éTOM MeTOOMKM nosnesoro onbita [10].

CraTucTmyeckas obpaboTka nx nposeseHa c
nucnonb3oBaHnem nporpamm Microsoft office EXCEL,
STATISTICA.

MONYYEHHbDIE PE3Y/IbTATbI U UX OBCYXKAEHUE

Mpu npoBeAeHUM HAy4yHO-UCCIeAOBaTE/NIbCKOW PaboTbl B
NoeBOM OMbiTe NO U3YYEHWUIO IKOHOMMUKO-IKOI0TMYECKOM
3bdEKTUBHOCTM aAaNTUBHOMN CUCTEMbI YA06PEHMS APOBOro
AYMEHA NOyYeHbl JaHHble, U3 aHAaAN3a KOTOPbIX BbITeKaeT
cneaymollee.

B nepuos pasBMTMA KyAbTypbl NPOXOXAEHWE
beHodas (nosasneHne BCXOAOB, KylLeHUE, BbIXO4 B TPYOKY,
KOJIOLEHWE, LBETEHNE, CO3PEBAHUE) A/ BCEX BapUaHTOB
onbiTa 6b1I0 MPUMEPHO OAMHaKOBbIM. OgHAKO AMHAaMUKa
HaKOM/IeHWA CyXOro BeLecTBa B pacTeHUAxX no ¢asam pocta
M pasBUTUA NO MHHOBALMOHHOMY BapuaHTy 4 mpoTeKkana
MHTEHCMBHEE, YeM MO KOHTPO/bHbIM BapuaHtam 1 u 3
(puc. 1).

400 [ 348359
350
IT.. ] 293 307
= @ 300 277~
I E 246 —
E = 250 195 204
o 8 200 161 179 166
-l
=5 150 111123131
"]
8 810l 86
s = 47 48
5o 430
o 1 | [
21man 21 Odanpena(d 16mioHA 16 30mMioHA 30 10miona 10 21wmiona 21
May April June June July July
DaTel samepon
Measurement dates

O BapwuanT 1 [abconoTHé koHTpoAab) Option 1 {absolute control)
O BapwuanT 3 [gonoaHwTenbHblH KOHTpoAb) Option 3 {additional control)
E BapuanT 4 [MHHOBaUMOHHBIH] Option 4 {innovative)

PUCYHOK 1. [lMHaMMKa HaKOMNEHUA CYXOro BELLECTBA APOBOrO AYMEHS B OMbITe
Figure 1. Dynamics of accumulation of dry matter of spring barley in the experiment
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MpeBblleHNne AUHAMWMKM HAKOMNEHMA CyXOro BelLecTBa
Haz, BapuMaHTOM 1 Ha HayanbHOM 3Tane PasBUTUA PacTeHUM
coctaBuno 60% M K KOHUY BereTauuum naaBHO
yMeHblnAocb Ao 17%. 310 cBUAETenLCcTByeT 0 TOM, 4TO
NoNHOUEHHOE KayecTBeHHOE nuTaHue Hanbonee
OeNCTBEHHO Ha HaYa/IbHOM CTaguKn Pa3BUTUA PacTEHUN.

Mo AWHaMMKe HapacTaHMA CyXoro BeLLecTsa
BapuaHT 4 TaKe onepexan u BapuaHT 3. Ho B gaHHOM
C/lydae Ha Haya/NbHOM 3Tane pPasBUTUA  PacTeHWUi
ornepexeHne cocTaBuno Aunwb 2%, ysennumswnce Ao 11%
K cepeauvHe Beretaumnm, 1 3aTem NOCTENEHHO CHU3UAOCH A0
3%. CnepyeT npeAnosoXuTb, UTO CUHepreTUyeckme
B3aMMOCBA3M 31EMEHTOB NMUTaHWUA 6osiee AeNCTBEHHbI NpuU
yBenuumsalowmxca obvémax notpebneHnsa yapobpeHuit
pacteHuMamU. Kak M3BECTHO, B Hayasle M MO 3aBeplieHuUn

BereTaumm KYNbTYypbl notpebneHune yoobpeHui
OTHOCUTENIbHO HEBbLICOKOE.

CpaBHUTe/IbHble roKasaTenu 3KOHOMMUKO-
3Ko/orMYecko  3GGEKTMBHOCTM  BapWaHTOB  OMbiTa

npeacrtassieHbl B Tabnvue 1, U3 KoTopon crepyet, 4yTo B
Le/IomM C NpUMeHeHnem yaobpeHnit Ha 06paboTke cemsH u
JINCTOBbIX MOAKOPMKAX Ky/NbTypbl MO BapMaHTaM NoJsiyyeHa
npubasKa ypoXKalHOCTU 3epHa 40 22%, rof0Bas SKOHOMUSA
COBOKYMHbIX 3aTpaT Bo3pocsa go 2571 py6./ra.

MpeanoceBHaa obpaboTKa cemAH yaobpeHMAMM
cnocobcTBoBana nosblweHMO Ha 1,9% ux nonesok
BcxoxecTM. C Mcnosib3oBaHMemM  yAo6peHui cospaHbl
Nydwme ycnosuAa ans paboTbl XNOPONIAcToB, TaK Kak
nepepacnpegeneHve NnpoayKkTos GOTOCUHTE3A OKa3anoch B
cpepHem Ha 1,1-2,1% 60nblue OPUEHTUPOBAHO B CTOPOHY
3epHOBOW YacTH yporKas.

Mo3ntTueHoe BAUSHME yAOOPEHUI CKa3anocb U Ha
KayecTtse 3epHa: BO3pocAu ero HaTypa (c 636 go 644 r/n) n
macca 1000 3épeH (c 44,8 o 46,3 1).

Ocob6eHHOCTbIO BapuaHTa 2 ABAAETCA NPUMEHEHUe
YyL06peHnin Ha 06paboTKe CeEMAH M IMCTOBbIX NOAKOPMKAX
B HOMEHK/NaType U  [03UPOBKaX, [AeKnapupyemblx
npov3BoAMTENIeM  HE3aBUCMMO  OT  CK/IaAblBatlOLWNXCA
NOYBEHHO-NOTOAHbIX YCN0BUIA — 6e3 AMarHOCTUYECKUX
npoueayp. Bcneacteune TaKoro MNCMNONb30BaHUA
npenapaToB rogoBas 3KOHOMMA COBOKYMHbIX 3aTpaT
coctasuna 1133 py6./ra. Monesas BCXOMKECTb CEMAH
Bo3pocaa ¢ 90,6 o 92,5%. Yay4wmnnocb KauecTBo 3epHa —
HaTypa yBenmumunacs ¢ 636 go 642 r/n, a macca 1000 3épeH
— c 44,8 po 45,6 r. Coaep:kaHue 3epHOBOW YacTn B
buonormyeckon ypoxKalHOCTU KyabTypbl MNOAHANOCL C
42,5 no 43,6%.

B  apanTMpoBaHHOM K  NOYBEHHO-MOrOAHbLIM
YCNOBUAM BapuaHTe 3, rge B pesysibtate GyHKUMOHANbHOM
OMArHOCTUKM  060COBNEHHBIM  UCMbITAHUEM  3/1EMEHTOB
NUTaHWA onpejeneHa WX HOMEHKNATypa M [03UPOBKM,
OTHOCWUTENbHO BapuaHTa 2 NPOU3OWAW AasbHellune
NO3UTUBHbIE WM3MEHEHUA ISKOHOMMYECKMX MNOoKasaTenen.
Bospocnn ypoxaitHocte ¢ 3,46 go 3,71 1/ra (Ha 7%),
rogoBas 3KOHOMMA COBOKYMHbIX 3aTpaT —B 1,6 pa3sa (c 1133
0o 1830 py6./ra). Monesas BCXOXECTb CEMAH OCTanacb Ha
YPOBHe BapuaHTa 2 1 ganee B BapuaHTe 4 He U3MEHANACh,
TaK KaK /IMCTOBbIE MNOAKOPMKM HE MOT/IM OKas3aTb B/AMAHME
Ha OaHHbIA MOKasaTeNb. 3HAYMMOro M3MEHEHUs HaTypbl
3epHa He nNpomsowno, a macca 1000 3épeH noBbicMAaCh C
45,6 po 46,2 r. 3epHoBas 4acTb B OMONOrMyeckom
ypoxaiHocTu gocturna 44,6%.

YrnybneHHaa aganTtauma cuctembl  yaobpeHus
AYMEHA MO WMHHOBAUWMOHHOMY BapuaHTy 4 no3soauna
YBEAUUYUTb TOAOBYIO SKOHOMMIO COBOKYMHbIX 3aTpaT Ao
MaKCMMa/IbHOrO 3HayeHus B onbite — 2571 py6./ra npu
HEM3MEHHOW 3epHOBOWM 4actM B buonoruvyeckon
yporKanHoctu — 44,6%.

CTPYKTYpY NOAYYEHHbIX IKOHOMMUKO-IKOOTMYECKUX
nokasaTtenel yaobHo npocneautb nNo BapuaHtam 3-4, rae
KayecTBeHHble NoKasaTenu 3epHa (HaTypa v macca 1000
3épeH) npuUMepHO oAMHaKoBbl. PasHuUa  roposoW
3KOHOMMM COBOKYMHbIX 3aTpaT BeanuunHoin 741 pyb./ra B
nonb3y BapuaHTta 4 obycnosneHa NpnbaBKoOK yporKanHOCTU
KYNIbTYpbl W CHWXeHMem pacxofa yaobpenua. Ho no
YPOXaMHOCTM BapmaHT 4 He3HAYMMO NpeBbllaeT BapuaHT
3. Nostomy 3¢deKTUBHOCTb MHHOBALMOHHOIO BapuaHTa 4
HOCUT HEe TO/NIbKO 3KOHOMMWYECKMI, HO M 3IKONOTUYECKMUIt
XapakTep, TaK KaK MoJyvyeHa BCNeACTBME 3SKOHOMWUM
MWHepanbHOro  yaobpeHusa, OAHOBPEMEHHO  CHWU3MB
3arpAsHeHne OKpy»KatoLLen cpeapbl.

3AKNHOYEHUE

MNHHOBaUMOHHAA afanTuBHas AMcToBasa GYyHKLMOHabHaA
OMArHOCTMKa, YYUTbIBAKOWAA CUHEPTMIO B3aMMOLENCTBUA
mexay aneMeHTamm nUTaHua B pacTeHusx,
cnocobetBoBana  3dpdeKTMBHOMY  nepepacnpeseneHunio
npoayktoB ¢oTocuHTE3a Ha GOpMMPOBAHME OCHOBHOTO
ypoXaa, no3BOJMIA  MUHMMMU3NPOBATL  MPUMEHEHUE
yaobpeHuii Npu  BbIPAWMBAHMM  APOBOTO  AYMEHS U
YBENNYNTb FOA40BYH 3KOHOMMUIO COBOKYMHbIX 3aTpaT ¢ 1830
0o 2571 py6./ra. Mpu onTMMM3aLmMmM coctaBa NUTaTe/IbHbIX
cMeceil Ha OCHOBE MHHOBaLMK peasn3oBaHa CNocobHOCTb
pacTeHulii CaMOCTOATE/IbHO afanTMPOBaTbCA K YCAOBUAM
Beretaumu. Pe3ynbTaTom 3TOro ABMAACb CyLLECTBEHHasn
3KOHOMMA WMCNO/Ib3yeMblX yAo0OpeHWUi WU, Kak cneacTeue,
NO3UTUBHbIE IKONOTUYECKNE NOCNeACTBUA.
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Peslome

Llenb — onpeaeneHne YpOBHA COOEPXKAHUA MWUKPOIEMEHTOB B
YyepHo3eme TUMUYHOM MPU UCMONb30BaHUMN PA3IUYHBIX CUCTEM OCHOBHOW
06paboTKM NoysbI.

Martepuan wu metogbl. Mcnonb3oBaHbl CUCTEMHbLIA, XMMWYECKUN,
CPaBHWUTENbHO-aHANIUTUYECKUNA, rosieBow, nabopaTopHbI "
CTaTUCTUYECKMIN MeTOoAbl UCCNef0BaHMA, a TaKXkKe NPorpamMmHble MaKeTbl
Microsoft Excel, Statistica. M3yueHbl cnepylowme BapuaHTbl OCHOBHOW
06paboTKM noyBbl — Bcnawka ¢ obopotom nnacta (20-22 cm);
KOMBMHUpOBaHHasA 06paboTka (AUCKoBaHWe+umsenb) (20-22  cm);
noBepxHOCTHasa ob6paboTka (auckoBaHue) (8-10 cm); 6e3 o0b6paboTku
(npamolt noces) — No-till, No ypoBHIO WX BAMAHWA HA M3MeHeHue
coAepyKaHuMA B NoYBe NoAsuxHbIX popm Cu, Zn, Mn, Co, Ni, Pb, Cd.
Pesynbratbl. YcTaHOB/NEHbl OCOBEHHOCTM W3MEHEHWA CoAep’KaHuA
NoABUMKHbIX GOPM MWMKPO3NEMEHTOB NPW WMCNO/b30BAHWUM PaA3UYHbIX
cnocoboB OCHOBHOM 06pPaboTKM NOYBLI, MPUMEHAEMBIX CUCTEMATUYECKMU.
BbifsBneHa auddepeHumauma cogepKaHna MUKPO3EMEHTOB B NoYBE MO
rnybuHe obpabaTbiBaemoro cnos, ocobeHHO B BapuaHTax C KpalHe
NPOTUBOMO/IOXKHbIMW ~ CUCTEMAaMM  OCHOBHOM 06pPaboTKM MouBbl —
BCMalKon 1 npambim nocesom (No-till). Mpu Bcnawke akkymynauma Zn,
Mn, Co, Ni, Pb npoucxogut B cnoe nousbl 10-20 cm. Mpu npsamom nocese
HaKoMN/JeHNne MMKPO3NIeMEHTOB HabatoaaeTca B cnoe 0-10 cm.

BbiBogbl. M3yyaemble crnocobbl OCHOBHOM 06paboTKM MNO4YBbI He
CNocobCTBOBANM  HAKOMIEHUIO B  HUX MWKPOINEMEHTOB B  A03aX
npesblwamowmnx MNAK W He NpUBOAMAW K 3arpA3HEHMIO  MOYBbI.
BbifiBNEHHble ocobeHHocTU HaKonieHua " pacnpegeneHus
MWKPO31EMEHTOB B 3aBUCMMOCTM OT MCMOJIb3yeEMOro cnocoba OCHOBHOWM
06paboTKM MOYBbI AAIOT BO3MOXHOCTb PEryiMpoBaHUA MX KOAMYECTBA C
LEeNblo MOBbIWEHWSA YPOBHA COAEPKAHUA OMOreHHbIX 31eMeHTOB, ANA
YNYYLEeHNA TMNWUTAHUA CE/IbCKOXO3AMCTBEHHbIX Ky/AbTyp, W  KOHTpOAA
TAXENbIX MeTalNioB [ANA NPefoTBPALLEHUA 3arpA3HEeHWA MouyBbl U
pacTeHun.
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Abstract

Aim. To determine the level of trace elements in typical chernozem when
using different systems of primary tillage.

Materials and Methods. In the study systemic, chemical, comparative-
analytical, field, laboratory and statistical methods were used and
software packages Microsoft Excel and Statistica software packages. The
following methods of primary tillage: moldboard plowing 20-22 cm deep,
combined tillage (disking+chisel) 20-22 cm, surface tillage (disking) 8-10
cm and without tillage (direct seeding) — No-till were studied for the level
of their impact on the change in the content in the soil of the mobile forms
of Cu, Zn, Mn, Co, Ni, Pb and Cd.

Results. Specific features of changes in the content of the mobile forms of
trace elements when systematically using different systems of primary
tillage were determined. Differentiation of the content of trace elements
in the soil according to the depth of the treated soil layer was identified,
especially in the variants with extremely opposite systems of primary
tillage, i.e. plowing and No-till. When plowing is used the accumulation of
Zn, Mn, Co, Ni, Pb occurs in the 10-20 cm soil layer. When No-till is used
the accumulation of trace elements is observed in the 0-10 layer.
Conclusion. Methods of tillage under study did not contribute to the
accumulation of trace elements in the soil in doses exceeding MAC and did
not result in soil contamination. The peculiarities identified of the
accumulation and distribution of trace elements depending on the method
of primary tillage used give the opportunity to regulate their amount in
order to raise the level of nutrient content, to improve the nutrition of
crops and to control heavy metals to prevent contamination of soil and
plants.

Key Words
Trace elements, typical chernozem, plowing, combined tillage, surface
tillage, No-till.
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BBEAEHUE

B coBpemeHHbIX arpoTEXHOIOTUAX BO3AE/bIBAHUA CENbCKO-
X03ANCTBEHHbIX KY/JbTYp Ha OCHOBHYHO 06paboTKy nmousbl
NPUXOAMTCA 3HauMTenbHaa 4acTb 3aTpaT. Cenbxo3To-
Baponpov3BoaunTENU CcTpeMACh COKpPaTUTb
NpoV3BOACTBEHHbIE 3aTpaTbl CTapaloTCA nNepenTM Ha
cUCTEMBI, npegycmaTpusatowme MWHUMU3ALMIO
06paboTKM MNouyBbl. B CBA3M C 3TMM CUCTEMbl OCHOBHOW
06paboTkM MoyB MpeTepnenn 3HAYMTENbHYH 3BOJIOLMIO,
HaMpaB/IEHHYD HA COKpalleHue TaybuHbl 06paboTky,
BM/IOTb A0 MOJIHOrO OTKasa oT 0bpaboTkm nouysbl - No-till
[1]. Cnopbl 0 npeumyLlLecTBax U HeAZOCTaTKaX TEXHOIOMMM
No-till unan npamoro nocesa B Poccun BeayTca [0OCTaTOYHO
AasHo [2; 3]. C 04HOM CTOPOHbI, CUCTEMATUYECKMI NPAMOIA
noces, NpW MOJIHOM OTKa3e OT KaKoh-1mbo 06paboTku
noysbl NpeAoTBPALLAET Pa3BUTUE IPO3UOHHbLIX MPOLLECCOB,
CrnocobcTByeT  COXPAaHEHUID  OPraHMYecKoro BeLecTBa
NnoyBbl, yNy4waeT MMKPObMoormiyeckoe CocTosHME NOYBbI,
CHMXaeT smuccuio CO, B atmocdepy [4-6]. C apyroi
CTOPOHbI, OTMEYaeTca YNJAOTHEHWE NOYBLI, YBEUYUBAETCA
necTMuMAHaa Harpyska 3a CYeT YBe/MYEeHUs KO/MYecTBa
COPHbIX PacTEHU M BpeamuTesield, BO3HWKAKOT Npobaembl
BHECEHWA MWHEpPasibHbIX, OPraHWYECKUX yAobpeHuin u
menuopaHToB [7-9]. OAHMM M3 acneKkToB NPUMEHEHUSA
TexHosnormn No-till moxKeT ABNATbCA ypoBEHb COAEPKAHUA
MWKPO3/IEMEHTOB B NOYBE MNPU ee  MNOCTOAHHOM
MCNonb3oBaHMW. K coxaneHuio, wccnegoBaHUin  no
M3MEHEHUIO COAEpKaHWA MWUKPO3/IEMEHTOB B MO4YBE B
3aBUCMMOCTM  OT WCMOSb3yeMblX CnocoboB OCHOBHOWM
06paboTkM nousbl HemHoro [10-12]. NMOCKONbKY OT YPOBHSA
coaepKaHUA MWKPO3/IEMEHTOB B MOYBE B 3HAYUTEIbHOWM
Mepe 3aBUCUT U UX COAEpPrKaHME B CeIbCKOXO3ANCTBEHHOM

NPOAYKUMM, 3STOT BOMPOC MNPEACTABAAETCA [AOBOJIbHO
aKTya/ibHbIM.
Llenb  wnccnefoBaHWt  onpefenvTb  YpPOBEHb

COAEpKaHWA MUKPOINEMEHTOB B YEpHO3EeMe TUMUYHOM
Npu  WUCMNONb30BaHWUM  PA3NINYHBIX CUCTEM  OCHOBHOM
06paboTKM NOYBbI.

MATEPUAN U METOAblI UCCNEOOBAHUA

MccnefoBaHua nposefeHbl B MOMEBOM  CTALMOHAPHOM
onbite  ®IBHY  «Kypckuit  ®AHL» no  usyyeHuio
adpdeKkTMBHOCTM cnocoboB OCHOBHOM 06paboTKM MOYBbI
(HayaTt B8 2015 Tr.), B YeTbIPEXMONLHOM 3€PHOBOM
ceBoobopoTte. OnbIT pacrnonoxeH B Kypckoh obnactu,
Kypckuit paioH, n. YepemyLwku.

Cxema oOMbiTa BKAKOYana chnefylowme BapuaHTb:
1 BapuaHT — BcnawKa c obopotom nnacta (20-22 cm);
2 BapuaHT — KombuHMpoBaHHaa obpaboTKa (AMcKoBaHMe
+umsensb) (20-22 cm); 3 BapuaHT — TMOBEPXHOCTHAA
obpaboTtka (auckosaHue) (8-10 cm); 4 BapumaHT — 6e3
06paboTku (npamoit noces) — No-till. Cnocobbl 06paboTku
NouYBbl NPUMMEHANUCb CUCTEMATUMYECKM [ANA  KaK[oro
BapuaHTa.

BapvaHTbl B MO/JEBOM OMbITE  pasmeLlanucb
cucTemaTMUyeckM B ogumH  Apyc. Maowaab noceBHoM
fensHkn 6000 m> (60x100). B ceBoobopote 6bL10
cneaylollee YepesoBaHUE Ky/bTyp: rOPOX0-0OBCAHAA CMECh
— 03MMas NWeHULA — KYKypy3a — A4meHb. OT6op 06pasLos
npoBoAnACcA nocse y6opKN 03MMONM NEHULbI.

MoyBa OMbITHOrO Yy4yacTKa — YEPHO3EM TUMUYHbIN
MOLLHbINA  TAMKENOCYrNMHUCTLIN. CpeaHee coaepsKaHue
rymyca B naxoTHom cnoe cocrtasnaet 5,40-5,51%,
noasmxHoro ¢pocdopa (no Ympukosy) — 15,7-19,3 mr/100 T,
obmeHHoro Kanua (no Yupukosy) — 10,8-11,7 mr/100

noysbl. Peakums nNo4YBEHHOM cnabo Kucnas
(pH 5,3-5,6).

CopepiKaHune NOABUNKHBIX COEAUHEHUN MUKpO3se-
meHToB (Cu, Zn, Mn, Co, Ni, Pb, Cd) onpeaenanu B BbITAXKKe
aueTaTHo-amMoHuiiHoro  b6ydepa  (AAB) pH 4,8,
COOTHOWeEeHWe noyBa — pacteop 1:10 [13]. Bce
onpeaeneHnsa MPOBOAWIM HA ATOMHO-abcopbUMOHHOM
cnekTpopotomeTpe AAS-30.

MeToL0N0rM4ecKon OCHOBOM ABAANNCH KOHLEeNUMU
BHYTpEHHeN Heo4HOPOAHOCTU N 3BOIOLLMOHHOIO Pa3BUTUA
NoYBEHHOTO MOKPOBA NOJA BO3AENCTBMEM €CTeCTBEHHbIX U
aHTponoreHHblx ¢akTopoB. B paboTe wMcnonb3oBaHbI
CUCTEMHbIN, XUMWYECKUN, CPaBHUTENbHO-aHAIMTUYECKUN,
noneso, /NabopaTopHbIA W  CTAaTUCTUYECKUI  MmeToAbl
nccnepoBaHua. CratuctMyeckaa o06paboTka nonyyveHHbIX
AaHHbIX MNPOBOAMAACH C  WCMOAb30BaHMEM MPOrPaMMm

Microsoft Excel, Statistica.

cpesbl

MNONYYEHHDIE PE3Y/IbTATbI U UX OBCYXXAEHUE
MoHATME  MMKPO3/EMEHTbI HEe  MMeeT  CTpoOroro
onpegeneHuna. OHO MpPUMEHAETCA KaK K XUMUYECKUM
31eMeHTaMm, PacnpPoCTPaHEHHOCTb KOTOPbIX B 3eMHOW Kope
coctasnseTt meHee 0,1%, Tak U K Tem, YTO NPUCYTCTBYIOT B
MBOM BeLLecTBe B O4YeHb Masbix Konuuyectsax. C TOYKM
3peHus aKonornm 6onee pacnpocTpaHeH TEPMUH TAXKENbIE
MeTannbl. MHOrMe 3/1eMeHTbl, TakMe Kak Megdb, LMHK,
MapraHew, KobasbT, y4acTBya B BMO0rMYEcKMX npoLeccax
B OnpeseneHHbIX KOUYeCcTBax, ABAITCA HeobxoaMMbIMU
ONA KU3He[eATeNbHOCTU PACTEHWUM, XKMBOTHbIX U YeNoBeKa
MWKPO3IEMEHTAMMU. C apyroi CTOPOHbI, npv
onpeaeneHHol KOHUEHTPaUMM, CTAaHOBACb TOKCUYHbIMM
ON1A  KMBbIX OPraHM3MOB, MOFYT OKasblBaTb BpeaHoe
BO3ENCTBME Ha KMBble 06beKTbl [14].

B cBA3n ¢ 3TUM B paboTe M3y4aemble 3/1€MEHTbI
6bInn pasgeneHbl Ha BUOreHHbIE MUKPO3IEMEHTDI - Meap,
LUMHK, MapraHel, KobanbT WM TOKCUYHbIE 31EMEHTbl —
HWKeNb, CBUHEL, KagMuid. [1na nepBoi rpynnbl, MTOMUMO UX
npegenbHo AonycTumon KOHLLeHTpaLmm (N4K)
paccmaTpuBanca ypOBeHb obecneyeHHOCTH nous
noABUNKHbIMM GOPMaMU MWUKPO3EeMeHTOB. ns BTOpoM
rpynnbl — MA4K.

B pesynbTaTe uccnenoBaHUI YCTAaHOBNEHO, YTO
cogepyKaHue NoaBuKHOM Meau B NOYBE B 3aBUCMMOCTU OT
cnocoba OCHOBHOM 06pabOTKM MOYBbLI CYLECTBEHHO He
pasnunyanocb (Tabn. 1). Mpu 3TOM MOXKHO OTMETUTb, YTO
npu  UCNO/Ib30BaHMM  MOBEPXHOCTHOM 06pPaboTKM MU
cuctembl No-till, 8 cnoe nousbl 0-10 cm KoaMyecTso
noABWKHOM meau 6bin10 Bbiwe, Yem B cnoe 10-20 cm. Mpu
rnybokom obpaboTke ouobdepeHumaymm mMeXay
NOYBEHHbIMW  CNOSMWM  He Habnogaetca. B uenom
cogepKaHue NoABUKHOM Meau B NOYBe XapaKTepusyeTca
Kak Hu3Koe [13].

Takaa  0ocobeHHOCTb  pacnpeaeneHus  meau,
04YeBMAHO, CBA3AHA C UBMEHEHMEM COAep’KaHMA rymyca B
noyse Mpu pas/INyHbIX cnocobax ocHoBHOM 0bpaboTkM, a
TaKKe YpPOBHEM KUCNOTHOCTM nouBbl (Tabn. 2). Kak
M3BECTHO, Mefb JIerKO CBA3bIBAETCA  OPraHUYecKUMm
BEWEeCTBOM  MoyBbl, 00pasysa  pacTBOpuMMble  WAU
HepacTBOPUMblE  KOMMNIEKCbI M CcnocobHocTb K
pacTBOPUMOCTM, 3aBUCUT OT COCTaBa OPraHUYECcKoro
BelecTsa. Kpome Toro, NOABUXHOCTb meau
YBENNYMBAETCA MPU MNOLKUCIEHUWU MOYBEHHOIO pacTBopa
[14]. 3To noaTBep:KOAETCA HaAMYMEM MOONKUTENbHOM
KOPPENALUMOHHON CBA3M MENKAY COAep)KaHuem mean u
rymyca B MNO4YBe, W OTPULATENbHOW CBA3N  MeXay
cogepKaHMem meam 1 BennunHol pH, a Takke 0bMeHHbIM
Kanbumem (tabn. 3).

104

ecodag.elpub.ru/ugro/issue/current




D.V. Dubovik et al.

South of Russia: ecology, development 2021 Vol. 16 no. 3

Ta6amua 1. CogepraHue B NOYBE MUKPO3/IEMEHTOB B 3aBUCUMOCTM OT crnocoba 0CHOBHOM 06paboTKKM NoYBbI
Table 1. Content of trace elements in the soil depending on primary tillage methods

Cnocob6 06paboTku nousbl  Cnoii Noyebl, CM

CopeprKaHue MUKPOINEMEHTOB, Mr/Kr
Content of trace elements, mg/kg

Tillage method Soil layer, cm

Cu Zn Mn Co Ni Pb Ccd
Bcnawka 0-10 0,07 1,9 16,2 0,23 1,41 1,39 0,20
Plowing 10-20 0,08 2,5 18,7 0,44 1,57 1,48 0,21
Kom6uHuposaHHas 0-10 0,03 2,1 18,5 0,29 1,27 1,51 0,18
Combined tillage 10-20 0,03 2,0 12,5 0,21 1,14 1,35 0,19
NMosepxHocTHaA 0-10 0,06 1,6 18,6 0,32 1,21 1,71 0,15
Surface tillage 10-20 0,02 1,5 13,7 0,31 1,20 1,09 0,14
be3 06paboTku 0-10 0,08 1,4 16,7 0,29 1,03 1,45 0,16
No-till 10-20 0,06 1,0 13,0 0,26 0,89 1,26 0,10
o6paboTka 0,05 0,8 4,0 0,15 0,31 0,66 0,07
HCPg5 tillage
LSDgs cnoi 0,03 0,4 3,1 0,21 0,22 0,46 0,05
layer
naK / MAC 3,00 23,0 80,0 5,00 4,00 6,00 1,00

Ta6auua 2. MoKasaTenn NoYBEHHOro NA0AOPOAMSA B 3aBMCMMOCTU OT Cnocoba 0CHOBHOW 06paboTKM NoYBbI
Table 2. Indexes of soil fertility depending on primary tillage methods

2+
Cnoco6 06paboTkM nousbl Cnoii nousbl, cm Ffymyc, % Ca,
Tillage method Soil layer, cm Humus, % PHka Mzr:“B/mo r
! ! Ca”, me/100 g
BcnawkKa 0-10 5,38 5,8 22,2
Plowing 10-20 5,54 5,3 21,8
Kom6uHupoBaHHas 0-10 5,60 5,7 22,2
Combined tillage 10-20 5,21 5,5 22,7
NoBepxHoOCTHaA 0-10 5,67 5,5 22,7
Surface tillage 10-20 5,35 5,3 23,1
be3 06paboTku 0-10 5,58 5,2 21,8
No-till 10-20 5,34 5,3 22,7

B cpegHem ob6ecrneyeHHOCTb MOYBbI MOABMMHBIM LUMHKOM
NPy  WCMO/Mb30BaHUWM TNYHOKMX CMOCOBOB  OCHOBHOM
06bpaboTkM nousBbl (Bcnawka W KombuHMpOBaHHanA)
OLEHMBAETCA KaK CpeaHAnA, TOr4a Kak npu NoBepxXHOCTHOM
obpaboTke M MpAMOM noceBe — KaK HM3Kas. Mpu atom
HabnogaeTca avddepeHUMaLMa MO MaxoTHOMY C/Ol,
0COBGEHHO B KpalHMX BapuaHTax — BCMALIKE M MPAMOM
nocese (tabn. 1). Ha Bcmawke B cnoe 10-20 cm
cofeprkaHme NOABUMMKHOIO LIMHKA Bbiwe B 2,5 pasa, yem Ha

No-till, n B 1,6 pa3a, 4yem npun NoBepxHOCTHOM ob6paboTKe. B
LLesIoM MpU UCMO/Ib30BaHUM MPAMOro MoceBa CoAeprKaHue
NMOABMXKHOIO LMHKA B NoyBe OblI0 HamMmeHbWMM. ITO
MOeT 6bITb cBA3aHO ¢ 6bonee kncnoi pH Ha BapuaHte No-
till. JocTynHOCTb UMHKa pacTeHMAM MOXKeT NOoBbIWATHLCA
NPU  HU3KMX 3HayeHMax pH 33 cyeT KWUCAOTHOro
BbILLLEIAYMBAHMA, YTO NPUBOAUT K YCUNEHHOMY BbIHOCY €ro
13 NOYBbI.

TaGnuu,a 3. KOppenﬂLl,VIOHHbIe CBA3UN MeXay cogepXaHnem B No4Be MUKPO31E€MEHTOB U NOKa3aTenAaMmn NOYBEHHOIoO

naogopoamn
Table 3. Correlational relations between the content of trace elements and soil fertility indexes
MuKpo3anemeHTbl Fymyc 2+
Trace elements Humus PH Ca
Cu 0,40 -0,21 -0,72
Zn 0,38 0,15 -0,46
Mn 0,22 0,91 -0,62
Co -0,42 0,56 -0,38
Ni 0,39 0,24 -0,41
Pb 0,29 0,76 -0,46
Cd 0,45 0,09 -0,57
ObecneyeHHOCTb NOYBbI NMOABUMKHBIM MapraHLem no Bcem 10-20 cmM npu  OTBANbHOW  BCMAWKe CoAep)KaHue

M3y4aembiM cnocobam OCHOBHOM 06paboTKM nouysbl 6bina
cpeaHan. Mpu 3TOM pasHMLA B COAEPMKaHUM MapraHua B
cnoe nouysbl 0-10 cm mexay pasAnyHbIMKM cnocobamwm
OCHOBHOW  06paboTkM  6bina  HecywecTBeHHas U
BapbupoBsana ot 0,5 g4o 2,4 mr/kr (tabn. 1). B cnoe nousbl

NMOABMXKHOIO MapraHua 6bl10 CyWecTBEHHO Bblle Ha
5,0-6,2 MI/Kr MO CpPaBHEHWIO C APYrMMM U3y4aembiMu
cnocobamm 06paboTKKM. ITO CBA3AHO C 3a4,e/1KON BEPXHETO
CN0A MOYBbI, COAEPMKALLEro NMOXXHMBHO-KOPHEBbIE OCTATKM
1 pacnpegeneHvem Mx no BCcemy NaxoTHOMY C/10l0, Toraa
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KaK npu apyrux cnocobax o06paboTkM Moysbl OCHOBHas
Macca pacTUTeNIbHbIX OCTAaTKOB pacnpefesieHa B BEpXHEM
cnoe. TaKxke, YCUIEHUE OKUC/IUTENbHbIX YCN0BUIM B Cloe
noysbl 10-20 cm, NpM NOBEPXHOCTHbIX 06paboTKax,
CNocobCTBYET CHUMKEHUIO MOABUMKHOCTM MapraHLa.

Mo ypoBHW  obecneyeHHOCTM  MOALBUMKHbBIM
K0basIbTOM MOYBa XapaKTepusyeTca Kak cpenHan. Mexay
cnocobamm OCHOBHOM 06pPaboOTKM MOUBbI CYLLECTBEHHbIX
pasnMumMii Mo  coAep)KaHuto KobanbTa He BblABAEHO
(tabn. 1). Ha Bcnawke oTmeyaetcs ysennyerHue B 1,9 pasa
copepyaHua Kobanbta B cnoe 10-20 cm Mo cpaBHEHUIO C
BepxHum cioem 0-10 cm. MNMpu Mcnonb3oBaHMM OCTabHbIX
n3yyaembix crnocoboB 06paboTKM NoYBbl OTMe4YaeTcs
TEHAEHUMA K CHUXKEHMIO KO/IMYeCTBa KODanbTa B HUMKHEM
cnoe nousbl. TaKoW xapaKTep pacnpefeneHns Kobanbta B
noyse MOXKeT BbITb CBA3AH C coAepKaHMEM MapraHua, Tak
KaK M3BECTHO, YTO OKCMAbl MapraHua ob6,1aaatoT BbICOKOM
nM3bupaTtenbHol cnocobHoCTbiO K agcopbumm Kobanbta.
3TO NOATBEP)KAAETCA 3aMEeTHON KOPPenALMOHHOW CBA3bIO
MeXay cogepKaHMem mapraHua M KobanbTa B M3ydaemow
nouyse — r=0,62.

[NA pacCMOTPEHHbIX Bblle BUOreHHbIX 3N1eMEHTOB
YPOBEHb UX COAEPKAHUA B NMOYBE Obla 3HAYUTENIBHO HUMXKE
mx NAK.

Takve MmeTan/bl Kak HWKeNb, CBUHeL, U Kagmui
TPAgUUMOHHO MPUHATO OTHOCWTL K rpynne MosIoTaHTOB —
TAXKENbIX METaNN0B.

MN3meHeHWe coaepyKaHWA NOABUMKHOTO HWKens B
noyse B 3aBMCMMOCTM OT cnocoba OCHOBHOW 06paboTku
MMeno cnepytowme 3akoHoMepHocTU. Hanbonee Bbicokoe
cogepKaHue HWKena B cpefHemM B MaxoTHOM cfoe
oTMmeuyaeTca npu Bcnawke — 1,49 mr/kr. HaumeHbluee
KO/NMYECTBO HUKena 6biio npu npamom nocese — 0,96
Mr/Kr. MmeeTcA TeHAEHUMA K aKKYMyIAaUWMM HUKena B
BepxHem csioe 0-10 cm npu mMUHMMM3aLMKM 06pPabOTKM
noysbl M B cnoe 10-20 cm npu oTBasbHOW 0bpaboTke.
OyYyeBUAHO, TaKOMW XapaKTep pacnpefeneHus HUKena B
noyse CBA3aH C cogepKaHMeM OpraHMYecKoro BeLecTsa B
noyse, NOCKO/IbKY B BEPXHUX FOPU3OHTAX HUKEb r1aBHbIM
obpasom  npeacTaBNeH  OpraHWYeckM  CBA3AHHbIMMU
JNIETKOPACTBOPUMBIMU  XeNaTHbIMU dopmamun. OTmeyaeTca
YMepeHHas KOPPENALNOHHAA CBA3b MEXAY COAepKaHMEM
B MOYBe HUKena 1 rymyca (taban. 3).

CopeprKaHue NoABUMKHOIO CBMHLA CYLLLECTBEHHO He
M3MEHANOCb OT cnocoba OCHOBHOM 06PabOTKM MNouYBbLI
(tTabn. 1). B cpeaHem ero cogeprkaHve B noyse Konebanocb
o1 1,09 ao 1,71 mr/Kr. 3aKOHOMEPHOCTM pacnpegeneHus 8
noyse CBMHLA TMOBTOPA/IM XapaKTep pacnpeneneHus
OPYTUX 3/1eMeHTOB, 0cobeHHO MmapraHua — r=0,79. 370
06bACHAETCA BONbLION CKNOHHOCTbIO OKCMAOB MApraHua ¢
copbumm cBuHLa.

Konnuectso nNOABMMKHOMO Kagmus B noyse B
3aBUCMMOCTM OT cnocoba OCHOBHOW 06paboTKM 3HaUYMMO
He UM3MeHAnocb. Ho MOXHO OTMETUTb, YTO nNpwu
MCMNONb30BaHUN NPAMOro NOCEeBa ero cofep)kaHve 6bia10
HaMmeHblwiMm — 0,10-0,16 mr/kr (tabn. 1). MMpu
MCMO/b30BaHNM B KayecTBe cnocoba oCHOBHOW 06paboTKu
BCMALLKN MMEEeTCA TEHAEHUMA K NOBbILWEHWIO COAepPKAHMA
NoABMXHOro Kagmus B nouse Ao 0,20-0,21 mr/Kr.

Heobxoanmo OTMEeTUTb, YTO CoAEeprKaHUe B No4yse
HUKeNs, CBUHLA W KaaMWMA OblN0 3HAYUTENIbHO HUXKe
yposHa MNAK.

BbIBOAbI

Takum obpasom, B pesynbTaTte npoBeAeHHbIX
NCCNef0BaHUM MOXKHO OTMETUTb, YTO M3yvaemble Crnocobbl
OCHOBHOM 06paboTKM  MouBbl He cnocobcTBoBaNU
HaKOM/IIEHNIO B  HUX  MMKPO3/EMEHTOB B  Ao03ax

npesbiwarowmx MNAK »u He NpuBOAUAM K 3arpA3HEHUIO
noysbl.

Habntogaetca guddepeHumMaumsa  copepskaHus
MWKPO3/IEMEHTOB B No4yBe No riybuHe obpabaTbiBaemoro
cnos, ocobeHHo B BapuaHTax c KpaliHe
NPOTUBOMO/IOKHBLIMW  CUCTEMAaMU  OCHOBHOM 06paboTku
noysbl — Bcrmawko u npambim nocesom (No-till). Mpu
BCMALIKe aKKYMy/aAaUMA UWMHKA, MapraHua, KobanbTa,
HUKenNA, CBMHLA nponcxoauT B cnoe no4dsbl 10-20 cm. Mpu
npAMom nocese HaKonieHue MWKPO3/IEMEHTOB
Habnwogaetca B cnoe 0-10 cm.

Mo coaepXaHUO MOABUXKHOM MeaM  MOYBbI
OTHOCATCA K HM3KO obecneyeHHbIM, MNOABWUKHbIMU
MapraHuem u KobanbTom K cpepHe obecrneyeHHbIM npw
BCEX PACCMOTPEHHbIX crnocobax OCHOBHOW 06paboTKu.

MpumeHeHMe BCMALKM CNOCOBCTBOBAAO  MOBbLIWEHUIO
YypOBHA obecneyeHHOCTM NOYB LMHKOM OO CpeaHero, no
oCTanbHbIM  cnocobam  06paboTkM  obecnevyeHHOCTb

LMHKOM XapaKTepu3yeTca Kak HU3Kasd.

BbiAB/eHHble ~ OCODGEHHOCTM  HaKoMmneHua U
pacnpegeneHna MUKPO3/IEMEHTOB B 3aBMCMMOCTU OT
Mcnonbsyemoro crnocoba OCHOBHOW 06paboTkM nouysbl
[Al0T BO3MOXHOCTb PEry/IMPOBaHMA WX KOAMYeCcTBa C
LeNblo MNOBbLIWEHUA YPOBHA cofep)KaHua BuoreHHbIX
9/1eMeHTOB, ana ynyyweHua nuTaHWA
Ce/IbCKOXO3ANCTBEHHbIX KYNbTYp, W KOHTPONA TAXKENbIX
MeTannoB ANA NpefoTBPaLLEeHUA 3arpA3HEeHWA Mo4YBbl U
pacTeHui.
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Peslome

Lenb. [poBect  CpaBHWUTENbHbIA  aHAAU3  LUTOTOKCUYECKUX MU
NPOTUBOBUPYCHbIX CBOMCTB CUHTE3UPOBAHHbLIX MPOWM3BOAHbLIX TEeNAypa B
MOZENbHbIX KNETOYHbIX CcUCTEMAX WHGOEKUUA, BbI3BAHHbIX BUPYCOM
NPOCTOro repreca u LLUTOMeraioBMpycom.

Marepuan u metogbl. M3yueHbl 4 TeNnypopraHUYECKUX COeAUMHEHMUA C
MUCNO/Nb30BaHMEM MEPBUYHBIX W MEpPeBMBAEMbIX Ky/IbTyp K/ETOK B
Pa3ANYHbIX CXEMAX 3aparKeHus.

Pe3ynbtatbl. [N Kaxpoh M3yyeHHou 6uonormyeckon mopenv 6bian
BbIAB/NIEHbI PA3/IMYHbIE NOPOrM KOHLLEHTPALMKN LUTOTOKCUYHOCTM (OS5, M
Uso). MponssogHble Teanypa ¢ MeTOKCUPEHUN U ITOKCUDEHUA STEHOM
NPOABAAIOT  BUPYCHEMTPANU3yIOLWY0  aKTMBHOCTb,  NpeAoTBpaLlas
NPOHUKHOBEHME BMPWMOHOB BMPYCa MPOCTOro reprneca B YyBCTBUTE/IbHbIE
KNeTKU. XMMMOTEPANEeBTUYECKUM WHAEKC [ANA  AaHHbIX COeAUMHEHWW
coctasun 84 n 77, COOTBETCTBEHHO.

3akntoueHue. MNpoasneHune LLMTOTOKCUYECKOTO addeKTa BCEX
TENNYPCOAEPKALLMX OPraHUYECKUX COEANHEHUN A[NA nepeBUBaEMbIX
KNETOK NIeXUT B 6onee HM3KOW KOHUEHTPALMM, YeM O1A NepBUYHbBIX
KNeToK. [laHHble, MOAyYEeHHble MNpPW aHanu3e MPOTUBOBUPYCHOM
AKTMBHOCTW, MOKa3a/u, YTo NPOU3BOAHble 06/1a4al0T TepaneBTUYECKUMM
CBOMCTBAMW B OTHOLEHUU WHOEKLMKM, BbI3BAaHHOW BUPYCOM NPOCTOro
reprieca B Ky/IbType K/IETOK.

Kniouesble cnosa

FepnecBupychbl, BUPYCbl, WMHOEKLMA, KyabTypa KAETOK, MNpPOU3BOAHbIE
TeANypa, XMMUOTEPANEeBTUYECKUIA MHAEKC, NPOTUBOBMPYCHAA aKTUBHOCTb.

3TO CTaTbA OTKPbLITOro A0CTyna B COOTBETCTBMWU C YC/NIOBUAMMU Creative Commons

Attribution License, KoTopas paspelaeT UCNONb30BaHWE, PacNpOCTpaHeHWEe M BOCNPOU3BEAEeHWE Ha No6OM HocuTesne Npu yCaoBUK

NPaBUAbHOTO LUTUPOBAHWUA OPUTMHAbHOM PaboTbl.
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Abstract

Aim. To carry out a comparative analysis of the cytotoxic and antiviral
properties of synthesized tellurium derivatives in model cellular systems of
infections caused by herpes simplex virus and cytomegalovirus.

Material and Methods. 4 organo-tellurium compounds were studied using
primary and continuous cell cultures in various infection schemes.

Results. For each biological model studied, different thresholds of
cytotoxicity concentration (TCD50 acute CC50 and CD50 CC50) were
identified. Tellurium derivatives with methoxyphenyl and ethoxyphenyl
ethene exhibit virus-neutralizing activity, preventing the penetration of
herpes simplex virus virions into sensitive cells. HTI (Sl selectivity index) for
these compounds was 84 and 77, respectively.

Conclusion. The manifestation of the cytotoxic effect of all tellurium-
containing organic compounds for transplanted cells lies in a lower
concentration than for primary cells. The data obtained in the analysis of
antiviral activity showed that the derivatives have therapeutic properties
against HSV infection in cell culture.

Key Words
Herpes viruses, viruses, infection, cell culture, tellurium derivatives,
selective index, antiviral activity.

© 2021 The authors. South of Russia: ecology, development. This is an open access article under the terms of the Creative Commons
Attribution License, which permits use, distribution and reproduction in any medium, provided the original work is properly cited.
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A.A. Aavesa u Op.

BBEAEHUE

lepnecsupycHble nHdekumn (MBU) wupoko pacnpoctpa-
HEHHble MaToreHbl B 4esoBeyeckoW nonynaumu. Mo
oueHkam BO3, B mupe Bupycom BMI1l mHPUUMpOBaHBI
okono 3700 mnH 4yenosek B Bo3pacte go 50 net (67%
HaceneHua) n, npumepHo, 417 maH yenosek (11%) — BMNr2
[1]. PacnpocTpaHeHHoCTb LUMB-MHpeKkuMn pasnunyaetcs B
pa3sHbIX perMoHax mmupa u BapbupyeT oT 45% ao 100% [2-
4]. Cpegm HaceneHua Poccumn exerogHo perucTpupytotca

oKono 20 MAH HOBbIX C/ly4yaeB repnecBUpycHowm
UHPeKkummn. TepBUYHad WHPEKUMA U  peaKTMBaLmA
reprnecsBmMpycoB  4YenoBeKa  BbI3bIBAlOT  CepbesHble

3aboneBaHua, B TOM 4YMC/ie C JeTajbHbIM MCXOZLO0M.
OcobeHHO onacHbl BU Ha poOHe CHUKEHUA MMMYHUTETa
[5-7]. Bce Bbillen3noxKeHHoOe no3sosAeT cymtatbh [BU, B
ToMm uucne BMM n UMB 3TvMonorum, BaKHOW MeguKo-
coumanbHom npobnemoii COBPEMEHHOro
3/paBOOXpPaHeHMA.

OcHOBHble MeToAbl MeAUKAMEHTO3HOIo NeyeHus

BN HanpaBneHbl Ha NoAaBneHuMe  penpoayKuum
repnecBMpycos B  WHOULMPOBAHHOM  OpraHuM3me.
N3BecTHble cneunduyeckme NPOTUBOBUPYCHbIE

npenapatbl (aUMKNOBMP, TAHLUMKAOBUP M WX aHanoru),
ucnonb3dyemble  gnAa  nedenma [BU, wmelor pag
HepocTaTkoB. K Haubonee CywecTBEHHbIM  MOMHO
OTHECTU TOKCUYHOCTb W  PE3UCTEHTHOCTb BUPYCOB,
KOTOpas pasBuMBaeTcA NpU ANUTENbHOM MPUMEHEHUU U
npu pekyppeHTHbIX 3abonesaHuax [4; 8-10]. B cBAsu ¢

3TUM aKTyasibHOW 3ajayeit ABNAETCA MNOWUCK HOBbIX
CoeauHEHUN, nepcneKkTUBHbIX ana paspaboTkm
npenapaTos npoTme repnecBUpPyCHbIX MHbEeKUun

YesioBEKa, Pa3/INYAKLLMXCA MEeXaHU3Mamu AeUcTBUA U
nogasnaowmx BMAM 1/2 n UMB Kak AuMKoro tvna, Tak u
MYTaHTHblEe IeKapCTBEHHO-YCTOMYMBbIE LWUTAMMbI.

B nocnepHee Bpemsa WHTepec uccnepoaTenen
npuB/AeKalwT coeauHeHus Tennypa. B npownom
cyMTaBWwmecs BbICOKOTOKCUMYHBIMMU coeNHEeHUAMM,
KOTOpble He MpeAcTaBAeHbl B KMBbIX OpraHM3max, B
HacTofAlee BpPeMsA COeAWHEHMA Tennypa npuBAeKatoT
npuctanbHoe BHUMaHME B CBA3W C OOHapyKeHuem
6enkoB, coaepKaWmnx TeNNYPMETUOHUH U TENNYPLUCTENH
B KJIeTKax MpO- W 3YKapuOT, a TaKXe C LMPOKUM
MUCMNO/Ib30BaHMEM COeAUHEHWI Tennypa ana noayvyeHus
HAHOYaCTMUYHbIX  MOJYNPOBOAHUKOB,  WHCEKTULWAOB,
MArHUTHbIX [OMCKOB, bepmeHTHbIX 3NEeKTPoA0B,
MCMNO/Ib3yeMblX B AMArHOCTUKE Pas/inyHbIX 3abonesBaHui.
HakonneHve  TennypcopepsKalimx  COeauHEHWHn B
OKpyXKalleln cpefe U WX BbICOKAA pPeakUMOHHOCTb
TpebyeT M3yyeHUa TOKCUYECKMX CBOMCTB AAaHHOrO Knacca
COEAMHEHWA  C  MapanienbHbIM  U3y4YeHUemM  WUX
bvonornyecko aKkTMBHOCTU. B HacToAwee BpemsA
CMHTE3UPOBAHbl CcOoeguHEeHUa Tennypa, obnagatowme
pasnuyHoli buosiornyeckol akTMBHocTblo  [11; 12],
OflHaKO  MPOTUBOBUPYCHblE  CBOMCTBA  XMMWYECKUX
NPOM3BOAHbIX Tennypa MNpPaKTUYEeCKU He wu3yyeHbl. Ha
Kadenpe XMMUU dreoy BO «JlarectaHcKkui
rocyapCTBeHHbIN TEXHUYECKUN YHUBEPCUTET»
CMHTE3UPOBaHbl  PAf  HOBbIX  TeANypcoAepKalymx
COEAMHEHWI W MOKa3aHo, YTO NpPU BBEAEHUU HEKOTOPbIX
M3  HWUX NabopaTOpHbIM  KMBOTHbIM  Habnalogaertcs
ycuneHue WHTEHCUBHOCTHU cBobOAHOPaAMKANbHbIX
npoueccos B nepudepuyeckon KpoBM W B NEYEHU.

MpeacTaBnAno MHTEPEC BbIACHUTb, OKAXKYT NN BAUAHUE
BHOBb CMHTE3UPOBAHHblE COEAMHEHUA Ha pa3BuUTUE
repnecBmMpycHbliX MHOEKLMIA B KAETKAX KUBOTHbIX U
YyenoBeka.

Llenb HacToswen paboTbl cocToANa B M3y4yeHUU
LMTOTOKCUYECKOro adpdekTa 4-Xx NPOU3BOAHbLIX Teypa B
Ky/IbType MepBUYHbIX U NMepeBUBaAEMbIX KJETOK, a TaKXKe
NPOTUBOBUPYCHbIX CBOWCTB B OTHOLWEHUN WHOEKLMUNA,
BbI3BaHHbIX BMIM u LLMB.

MATEPUA/IbI U METOAblI UCCNEQOBAHUA

Kynemypa knemok

B paboTe ucnonb3oBanuM MNepeBUMBAEMYIO  JIMHUIO
3NUTENNANbHBIX KNETOK NOYeK 3e/1eHOM MapTblllKKy - Vero
M NEepBUYHYI Ky/abTypy AunaouaHbix ¢ubpobnactos
ambpunoHoB Yyenoseka — ®IY, nonyyeHHble U3 KOANEKLUN
KNeTOYHbIX KynbTyp npu OreY «HULUIM um. H.®.
Famanen» M3 Poccun. KynbTtypbl 6blan cBO6OAHBIMK OT
NpPUCYTCTBUA OGaKkTepuanbHOW wunau rpubkosoin daopbl.
KneTkn kynbtusmpoBanu B cpeae Wrna MEM (Vero) wm
Urna AMEM (d3Y4) ¢ pobasneHmem 10% ambpunoHanbHOM
TeNAYbEN CbIBOPOTKU.

Bupycsl
PedepeHc-wtammbl BMI v LMB 6blan nonyyeHbl U3
Konnekumn  Bupycos npu Y  «HULUSIM  um.

H.®.famanen» M3 Poccuun. TUTp BMpYCa, BbIPAa*KEHHbIN B
Konuyectse 6nAWKoObpasylowWmUx eauHuy, B 1 mn —
BOE/mn, onpeaenanu nocne 3apaskeHus 4yBCTBUTENbHOM
KY/IbTYpbl METOA,0M NoAcyeTa baswek Yyepes 3-6 cyToK.

Bewecmea

M3yyeHbl  MPOTMBOBMPYCHble  CBOWCTBA  TeNNypco-
AeprKalmnx opraHnyYecKmx BeLLecTs:

1) [3-meTnnbeHsoTennypason-2] [4-
OMMETUNAMUHOBEH30] TpUMeTUMHLMaHNnoaNA, (BelecTso

1),

2) [3-metunbeHsoTennypason-2]
TpMMeTUHUMaHoaNg, (BeLwecTso 2),
3) [2-6eH3oTennypazonun-2] [4-meTokcudeHun] 3TeH
(sewectBo 3),

4) [2-6eH30Tennypasonun-2]
(Bewectso 4).

[1-meTunxmHoNUH-2]

[4-3TOKCUPEHUN]  3TEH

CuHTE3 coeamHeHui 6bln  ocywecTBaeH no
cxemam 1um 2.
CTpoeHue CUHTE3MPOBAHHbIX coeANHEHNN

[AOKa3aHO [AaHHbIMM 3/IEMEHTHOrO aHanAM3a U AaHHbIMU
AMP wuccnegoBaHuii (npusegeHbl B Tabavue 1). Mpwm
ncecnefoBaHum 6uonoruyeckon aKTMBHOCTH
CUHTE3UPOBAHHbIX TENNYPCOAEPKALLMX TeTepOoLUKNOoB
CTaBMiacb 3a4aya BO3MOXKHOMO W3yyeHWa BAMAHMA
pasfMuHbLIX  PagMKanoB,  COAEPMAlLMXCA  KaK B
apOMaTUYECKOM KOJIbLLe, TaK U B reTePOKOJIbLLE.

MpyM  M3yyeHWM NPOTUBOBMUPYCHbIX  CBOMCTB
nccnefyemblx COeAMHEHU B KayecTBe MONOMKUTEbHOro

KOHTpOASA MCNo/b30BaNu cepTMdMULMpOBaHHble
npenapatbl, BK/AOYEHHble B  MNPOTOKO/bl  /JIeYeHUus
MHEKUUIA, UCNONb30BaHHLIX B AaHHOW pabote B

Kayectse mogenbHbix IBU — BNl 1 — aumknosup, UMB —
raHuuknosup. ALUB, 3osupakc — «[lnakcoCmuTKnAnH
Bannkom»,  Benukobputanusa; TUB, LUwumeseH -
«XopdmaH-NaPow», LLsenyapums.
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Tabauua 1. Xummnueckume casurun (m.a.) u KCCB (Mw) 4, 3¢, "N
Te NMR compounds 1,3 (DMSO d6)

Table 1. Chemical shifts (m.d.) and CSSV (Hz) 4, B¢, "N
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OnpedeneHue YUMOMOKCUYHOCMU — 0,001 BOE/Kkn. OnA NPOHMKHOBEHUA BMPYCHbIX YacTuy,
LMTOTOKCUYHOCTb  TENNYPCOAEPKAWMX  TETEPOLMKIIOB MHOKYJIAT C BUPYCOM MHKYOUPOBANW C Ky/IbTYPOMN KNETOK B

onpeaenanm no BAUAHWUIO Ha XKU3HEAEeATENbHOCTb K/IeTOK
Vero n ®34, KoTopylo OLLEHMBAAN METOLOM UCKIOYEHUA
BWTa/IbHOrO KpacuTensa TPUNAaHOBOIO CUHEro U MeToAOoM
MTT. OcTpyto uMTOTOKCMYHOCTb (OU/so), Bbi3biBatOLLYIO
mbenb 50% KneTok, onpepensanu yepes 24 yaca nocne
BHECEHUA Pa3/IMYHbIX KOHLUEHTPALMWA reTepoLUKANYECKUX
coeAuHEHNn Tennypa. XpoHWYeckyt ToKcuuyHocTb (Uso)
oueHMBanu Yepes 72 yaca nocne BHECEHUA COeUHEHUN.
3HayeHns 50% UMTOTOKCUYECKON [A03bl (KOHLEHTpaums,
Bbi3blBatowWwan rmbenb 50% KNETOK B MOHOCNOE)
paccuMTbiBaAM  METOAOM  JIMHEWHOW  perpeccum ¢
MCMNo/b30BaHNeEM NakeTa AoKymeHToB Microsoft Excel.

lMpomusgosupycHas akmusHocCmMb coeduHeHul

OnpegeneHve NPOTUBOBUPYCHOW aKTUBHOCTU NPOBOAMUAN C
nucnonb3oBaHnem 4 cxem Bo3gencTsua:  npodunak-
TUYecKan, KoTopas  mogenupyeTr npodunakTmyeckoe
Bo3gencTene — 1 cxema, MUMKpobuuugHaa, moaenvpyet
3KCTpPeHHOe NpodunakTUYEeCKoe BO3AENCTBME — 2 CXEMQ,
nevyebHan, mofenupyeTt TepanesBTMYecKoe paelcteve — 3
cXema M BUPYAMUMAHAA, XapaKTepusyeT CnocobHOCTb
coefMHeHU HelTpann3oBaTb BUpPYC n/mnn
MHOPEKLMOHHYIO aKTMBHOCTb BMpyca — 4 cxema. Bo Bcex
cXemax MoNOoMKUTeNbHbIM KOHTponem 6bian ALB u TLB
MCMNONb30BaHHble B KOHLEHTpaumax 10 mkr/ma n 5 mkr/ma.
B KauecTBe OTpPMLATENIbHOTO KOHTPOAA WCMONAb30BaAU
UHOUUMpoBaHHyto BMIM 1 n LMB KynbTypy KneTtok 6e3
nccnegyembix BellecTB. MHOMeECTBEHHOCTb 3apaKeHus
ana knetok Vero cocrasuna 0,01 BOE/kn, ans knetok ®34

TepmocraTe B TedyeHune 1 yaca npu 37°C.

1 cxema. Ha moHocnon knetok Vero u ®3Y
HaHOCMAU MNOAAEPKMBAIOLWYK Cpeay C  Pas/vYHbIMU
KOHLLEHTpauuamm ncenegyembix coefMHEHWM "
MHKYbupoBanu B TedyeHue 24 yacoB. [anee KNeTku
NPOMbIBA/AN, 3aparkanu, BHOCUAU MNOALEPIKMUBAIOLLYIO
cpeny 6e3 uccnepyemblx Belects. KynbTuBmposanu no
pas3BuTMA UMTONATOreHHoro adpdekTa B TepmocTtate npu
NOCTOSIHHOM BNAXHOCTU, KOHUeHTpauun CO, u 37°C B
TeyeHue 3 cyTok AnA pas3sutua BMI-uHoekumm n 5-6 cytok
ana passutua LMBWN.

2 cxema. Ha MoOHOCNOM KNeToK HaHocuau
KynbTypanbHyto cpeay ¢ 2% OTC, copeprKallyto
ncecnegyemble COefMHEHUA B PA3/IMYHbIX KOHLEHTPALUMAX U
MHKyBbUpoBanu B TeyeHue 24 yacos npu 37°C B TepmocTate
B npucytcteumn 5% CO,. KynbTypanbHyl KWOKOCTb C
COeMHEHUAMM He OTOMpanu u 3aparkann KAeTkU. 3atem
KNETKM [ABa)KAbl NPOMbIBaAM cpenoit 6e3 CbIBOPOTKM,
BHOCU/IM cpeay Noadep KK ¢ 2% ITC 1 MHKYbUpoBanu npu
YC/IOBUAX, ONUCAHHbIX BblLLE.

3 cxema. MoHocnoit Knetok Vero u @3V,
BbIPAWEHHbIM B 96 NIYHOUHbIX CTEPWUIbHbIX MAHenax,
3aparka/iM U BHOCUAIM cpedy noanepxkkum ¢ 2% ITC u
pasnnYHbIMMK KOHLeHTpaunamm reTepoLMKANYECKUX
coefuHeHui Tennypa. WMHKybuposann B TepmocTtaTte B
TeyeHme 3 cyTok ana BMI 1 mn 5-6 cytok ana UMB npu
onpeneneHHon  BNAXKHOCTM, KOHUeHTpauun CO, wu
Temnepatype 37°C.
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4 cxema. Bupycbl MHKYOMPOBaNM B CTepUIbHbIX haakoHax
COBMECTHO c pasInYHbIMU KOHLeHTpauuamm
reTepoUMKANYECKUX COeOUHEHUN Tennypa B TeyeHue 1
yaca npu 37°C. WHKyOALMOHHYHO CMeCb HAHOCUAM Ha
MOHOC/IOM KNETOK W BblAepXuBaan B TeyeHue 1 uaca,
npombiBaan, BHOCUAM cpeay C 2%  CbIBOPOTKM.
NHKybuposanu npu 37°C B TepmocTaTte Npu onpeaeneHHon
B/ITA’KHOCTM U MOCTOAHHOW nogaye 5% CO, oo passuTMA
uuTonaToreHHoro addekra.

MpoTnuBOBUPYCHYIO aKTUBHOCTb N3YYEeHHbIX
coefMHEeHU in vitro oLeHuBanm MeTo40M
MoaANPULMPOBAHHbBIX BAALLEK, KOTOPbIV NPOBOAMAN NYTEM
noAcyeTa Konnyectsa MHPUUMPOBAHHBIX KNETOK (6aAwek)

B onbitTe M B KOHTpose. CreneHb MHrM6MpPOBaHMA
6nawKoobpasoBaHmA, T.e. LMTOMATOrEHHOro AeicTeus,
paccuutbiBaan  no  dopmyne  CnupmaHa-Kepbepa.

CratucTnyeckyto obpaboTKy pesynbTaToB NPOBOAMAN B
nporpamme GraphPad Prism 5.01. Pasnuuua mexay
CPeAHVMM  3HAYEeHWAMM  OMpeaensnm C  MNOMOLLbIO
OBYCTOPOHHEro HenapHoro Kputepua CrblogeHTa U
CYMTANN CTAaTUCTUYECKM 3HAaUYMMbIMU Npu p<0,05. 3HaueHuA
50% MHIMbMpYytoLwen [,03bl reTePOLMKANYECKNX
coeMHEHUI Tennypa, UccaefoBaHHbIX B AaHHOM paborTe,
paccynTbIBaIM METOAO0M NMHENHON perpeccuu. YunTtoiBanum
cTeneHb nogasneHus bnsawkoobpasoBaHua Ha 50% no

OTHOLUEHMIO K KOHTPO/I0. XMMMOTEPANEBTUYECKUIA UHAEKC
(XTWN) paccumTbIBaNy, KaK OTHOLWeEHMe 50%
LMTOTOKCUYECKOM A03bl K 50% MHIMbMpytoLei 403bl.

NONYYEHHbLIE PE3Y/IbTATbI U UX OBCYXKAEHUE
LiumomokcuyHocmes coeduHeHul

Mpu  onpepeneHnn  XPOHUYECKON  LUTOTOKCUYHOCTU
coegnHeHuA MCMNo/Ib30BaINCh B pas/INYHbIX
KoHueHTpauuax (ot 0,1 mkr/mn go 500 mKr/mn). 3HaueHus
UOso 4nAa  KynbTypbl  Knetok Vero  3HA4yuTeNbHO
pasnnyanucb u coctasuam ot 0,7 mKr/ma ao 160 mKr/ma.
UuToTOKCMYHOCTL  Ans  Knetok @®3Y  (Udsy), Takke
BapbupoBana, oT 5,9 mkr/mn go 316,0 mkr/ma. JaHHble
npeactasneHbl B Tabauue 2. TOCKO/MbKY BeliecTsa
NPOABWUIN BbIPAXKEHHbIN aHTUNPOAUDEPATUBHBIN 3bDEKT
ONA CpaBHeHUA NpusBeAeHbl AaHHbIe MO LUTOTOKCUYECKOMY
AencTeuio OOKCcopybuumHa, QHTPALMKANHOBOIO
aHTMOMOTMKA, LWIMPOKO UCMONb3YEMOrO AN1A IeYeHUs paka
MOJIOYHOW Kenesbl U FeMaToN0MMYECKUX 3/10Ka4eCTBEHHbIX
HoBOOOpa3oBaHui. B Tabanuax 3 n 4 npuseseHbl AaHHble
no Udsy Ana npenapatoB auMKAOBMPA W TaHUMKIOBUPA,
BK/IOYEHHbIX B MPOTOKO/bI  NedeHua  UHOEKUMA,
BbI3BaHHbIX BMI 1 LUMB, oHu coctasasaot 1000 mkr/mn n
125 mKkr/mn gna AUB 1 LB, cooTBeTcTBEHHO.

Tabauua 2. LIMToToKCHYeCKoro aeinctane 24-x u 72-X 4HaCOBOTO IeHEHUA TENYPCOAEPHKALLMMU OPraHUYECKUMMU

BelwecTBamMmn pas/IMYHbIX KNEeTO4YHbIX NVHWUR

Table 2. Cytotoxic effect of 24 and 72 hours treatment with tellurium-containing organic substances of various cell lines

Kynbtypa Knetok

Cell culture
®34 Vero
SBeb“"'eCTBa HF cells (human fibroblasts) KneTxu
ubstances
(0] , SputpouuTbl
ouAso, MKr/mn UAaso, Hhso puTpOL neyeHu
UAso, MKr/mn mKr/mn Erythrocytes .
acute CCg, mKr/mn Liver cells
CCsp, ng/mi ug/ml CCeo, pg/ml acute CCgp,
50, IJ.g/mI
BeuwecTtso 1 146,8 147,8 35 6,5 > 100 mr/mn > 100 mr/mn
Substance 1 ! mg/ml mg/ml
Beutectso 2 5,9 7,3 0,9 > 100 mr/mn > 100 mr/mn
0,7
Substance 2 mg/ml mg/ml
Beutectso 3 306,3 577,2 180 > 300 mr/mn > 100 mr/mn
160
Substance 3 mg/ml mg/ml
BeuwecTso 4 316,0 433,6 157 > 300 mr/mn > 100 mr/mn
153
Substance 4 mg/ml mg/ml
[okcopybuumH 0,19 0,24 0,02 0,03 H/® H/n
Doxorubicin not studied not studied
CTaTUCTUYECKMI aHAaNU3 NoKasan, yYTo 3HavyeHue LUsy ona OnpegeneHune TOKCUYECKOoro nencTeuna
coeauHeHui 3 1 4 3HaUUTENbHO BoAblle NO CPABHEHUIO C coefuHeHWUi B oTHoweHun ®3Y u Vero nokasano, 4to
TaKOBbIM ANA coeauHeHU 1 M 2 B OTHOLUEHWUWU KY/AbTypbl HaMboNbWMM  TOKCMYECKMM  peiicteBuem  obnapaet
Knetok Vero n ®34 (P<0,001), 4To CBMAETENLCTBYET O coefniHeHne 2-[3-meTnnbeH3oTennypason-2] (1-
60nee HU3KOM LIUTOTOKCMYHOCTU AaHHbIX COeAUHEHUN. METUNXUHONMH-2]  TpumeTuaumanioama. [Ana  3sToro
Ona onpepeneHua OCTPOM LMUTOTOKCUMYHOCTU B coeauHeHuUa 6binn  3adUKCUPOBAHbI  KpaliHe HW3KKe
oTHoweHun Knetok P34 u Vero Tennypcoaeprawime HETOKCUYHble KOHUeHTpaumu. Tak, OUsy n Udso B

OpraHu4yecKkMe CcoeAauHEeHUA uUcnonb3oBaan B  bonee
BbICOKMX KOHUeHTpauuax (ot 1 mkr/mn go 1 mr/mn).
3HavyeHusa OUMsg, KoTopble 6binn onpegeneHbl Yepes 24
Yyaca nocne BHeCeHUA UCCAedyeMblx BELecTB A1A KIeTOoK
Vero Bapbuposann ot 0,9 mkr/mn go 180 mkr/mn, ans
annnongHbix ¢rubpobnactos Yenoseka oT 7,3 mMKr/ma oo
577,2 mkr/mn. B paHHOM cxeme 06paboTKM, TakKKe,
BewectBa 3 M 4 NoKaszanM MeHbLUYH LMUTOTOKCUYHOCTb B
OTHOLWeHUN 06enx KynbTyp Knetok (P<0,005).

NepBUYHON Ky/NbType cocTaBuan 7,3 mkr/ma un 5,9 mkr/ma,
a anA nepesmsaemon KynbTypbl — 0,9 MKr/mn v 0,7 MKr/ma.
CoeguHeHune 1-[3-meTunbeH3oTennypason-2] [4-
anmeTunammHobeHson] TpUMeTUALMAHNOANA, Bbi3blBANO
50% rmbenb Knetok ®3Y Ha TPeTbU CYTKMU B KOHUEHTPaLMK
146,8 mkr/mn, ana knetok Vero LUs, coctasun 3,5 mkr/ma.
Echn cpaBHWUTb paHHble no UAsy ana $34, 10 370T
nokasaTteflb CXOA4EH C aHaNOTMYHbIMM AaHHbIMW  ANA
raHUMKAOBMPaA, 3Ta/ZIOHHOrO npenapata Mpu NevyeHuu
LUMBW. Hago oTmMeTuTb, YTO KOHLEHTpaumMmn coeanHernin 1
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M 2, Bbi3biBatowan rnbenb 50% KNeTOK NEpBUYHON U
nepeBMBaemMoin KynbTyp NpW OCTPOMA W  XPOHUYECKOM
LMTOTOKCUMYHOCTM NPAKTUYECKM HEe OTANYanach.

HaumeHbliee LMTOTOKCUYECKOE aenictaune
npoAsnanu coeguHenusa 3 u 4-(2-6eHsotennypasonun)-2-
(4-meToKcudeHun) ateH u (2-6eHsotennypasonun)-2-(4-
aToKkcudeHnn) ateH. Tak, OUOs, ana Bewects 3 u 4 B
KyAbType KneTok Vero 6bian pasHbl 180 mKkr/ma u 157
mkr/ma,  Whs, — 160 mkr/mn u 153 mKr/ma,
cooTBeTcTBeHHO. Ansa ¢ubpobnactos uenoseka OUJs,
npesbiwann 400 mKr/man KM coctaBuanm  gaa  2-
6eHsoTennypasonun  —  2-(4-meTokcudeHun)  aTeHa
(sewectBo 3) — 577,2 mKkr/mn w 433,6 mKkr/mn ansa 2-
6eH3oTennypasonun-2-(4-atokcndeHnn) ateHa (Bew,ectso
4). Tokcuyeckaa ao3a 4yepes 72 yaca obpaboTkm (LUAso)
coctasuna 6onee 300 mKr/mn ana oboux coeamHeHWin
(tabn. 2).

LuTtoTokcnyeckne addekTtbl 24-x U 72-x 4acoBOro
NleYeHUsA TeNypcoaepiKalmx BewecTs, W3yyeHHble Ha
OBYX JIMHUAX KNeToK in vitro (nepsBuuHble ®3Y —
annnongHole Gubpobnactbl Yenoseka U nepeBnBaemble
Vero — KNeTKM NoYeK 3eIeHON MapTbIWKK) MOKasanu, 4Yto
OHW CPaBHMBAIOTCA C TAKOBbIMM AAA [0KCOpybUUMHA.

KoHueHTpauuu BeLLecTs L/Aso ] ouds, ana
TPAaHCHOPMUPOBAHHDBIX KAETOK 3HAYUTENIbHO HUXKE, Yem
ONA  NEepBUYHbIX  KNETOK uyesnoBeka. [lapannenbHo
npoBefeHHOe  UCCNeAO0BaHWE  TOKCMYHOCTM  AAHHbIX
COEAMHEHUN  Ha  Kpbicax He  BbIABW/IO  OCTpOM
LLMTOTOKCMYHOCTU B TeX KOHLEeHTpaumax, KoTopble 6blin
BBEAEHbl  KMBOTHbIM.  [lanbHelwee  ucciegoBaHue
XPOHWYECKOM UMUTOTOKCUYHOCTU in Vivo (3puTpounTbl U
KNETKM MeyeHu) MOoKasano, YTo OHa He o0bycnosneHa
HecneumouUeckMM NoBpeXAEHMEM KNETOYHbIX MemMbpaH,

TaK KaK TreMO/IMTUYECKUA MOoTeHUMan B 3SPUTPOLUTAX
Habnwoganca  npu  3HauMTenbHo  6Gosiee  BbICOKOM
KOHLLEHTpaLMHu.

UccnedosaHue npomugosupycHbix ceolicme coeduHeHul

in vitro

MpoTuBOBUPYCHYIO aKTUBHOCTb CMHTE3UPOBAHHbIX
NPOU3BOAHbIX Tennypa B OTHoweHuu BMI 1-nHperkuun
M3y4yanu nyTeM BHECEHWUA Pas3/IMYHbIX KOHLLEHTpauui
sewects (ot 0,1 mkr/mn go 10 mkr/mn) B 4 cxemax
BO34EWCTBMA, ONUCaHHbIX B paszene «MaTepuanbl u
meToabl». [laHHble NnpeacTaBneHbl B Tabauue 3.

Tabnuua 3. MpoTMBOBMUPYCHbIE CBOMCTBA NPOMU3BOAHbIX TeNNYpa B OTHOLWeHMWe BMI1-nHbeKkumm
Table 3. Antiviral activity of tellurium derivatives against HSV1 infection

Cxembl Bo3geiictua / Schematics of effects

UAso, NeuebHan Mpodunaktuueckan MuKpobuuuaHas BupyamumaHa
BewecrBa MKr/mn Therapeutic Preventive Microbicidal Virucidal
Substances CCso,
/50 | Nhso, WAso, XTH Nhso, XTH Nhs, XTW
pg/m MKr/mn MKr/mn 5| MKr/mn i MKr/mn 51
ICso, pg/ml ICso, pg/ml ICso, pg/ml ICsp, pg/ml
Bewecreo 1 3,5 - - 19 0,2 15,9 0.2 1,8 1,9
Substance 1
Bewecrso 2 07 - - 6,6 01 23,5 0,02 1,2 0,6
Substance 2
Bewecreo 3 160 44 37 8,8 18 5,5 29 1,9 84
Substance 3
Bewecreo 4 153 6,2 25 63,9 2 29,7 5 2 77
Substance 4
ALB H/n H/n
. . 1000 1,3 908 7,2 139 not not 25 40
Aciclovir . .
studied studied

Mpumeyarus: U/fs, — 50%-a yumomokcu4yeckas 0030, KOHUEHMpPayus coeduHeHus, npu Komopol Habawdanu 50%-to0 aubenb Kaemok,
Ulso— KOHUEHMpPayus coeduHeHus, uHaubupyrow,as Bl 1-uHgekyuto Ha 50%, mke/ma; XTU=Uso/Uso; «-» — He obaadaem
pomueo8upPycHbIM 3ghheKmom (Koaudecmeo UHPUYUPOBAHHbIX KAEMOK 8 Obime PagHO MAKO8bIM 8 KOHMPOe);

«H/u» — He uccnedosaHo

Note: CCsy — 50% cytotoxic concentration, compound concentration that caused a 50% reduction in the number of viable cells, ug/ml;
ICso — compound concentration that inhibits HSV1 infection by 50%, ug/mi; Sl (selective index) = CCsy / ICso; «-» — has no antiviral effect
(the number of infected cells in the experiment is equal to that in the control); "n/s" — not studied

AHanus 3HaveHu NA50 n XTU ana Kaxaoro coeanHeHus
Nnokasasno, YTo ABa M3 HuUx [2-b6eH3oTennypasonun-2] [4-
MeToKcupeHmn) 3TeH (Bewectso 3) " [2-
6eH3oTennypasonun-2] [4-atokcudeHnn] ateH (Bewiectso
4) npoABMAM AKTUMBHOCTb B  BUPYAUUMAHOW Cxeme
BO34encTBuA co 3HaveHnem XTW pasHbim 84 wn 77. [na
OBYX APYrux coeguHeHui (Bewectsa 1 n 2) 3HauyeHua XTU
OKaszanucb HU3KMMMU B cBA3N c BbICOKOW
LLMTOTOKCUYHOCTbIO, MPOSABNEHHON B OTHOWEHUW KNETOK
Vero.

YCTaHOBNEHO, YTO B  BUPYAULMAHON  cxeme
BO34EMCTBMA KONMYECTBO MWHOULMPOBAHHBIX KNETOK B

Ky/bType Vero, obpaboTtaHHOM TecTUpyembiMmu
COeAMHEHMAMM B KOHUEHTpauuuM 2,5 MKr/mn, 6bi10
CTaTUCTUYECKM 3HAYMMO MeHblle MO CPaBHEHU C

KOHTpOJiemM 3apaskeHua (puc. 1a). UHrmbuposaHue BIMI1-
MHOEKUMM NpU OaHHOM KOHLEHTpauuu BapbuMpoBano OT
80% [0 89% (puc. 16). Mpu KoHueHTpaumm 1,2 mMKr/mn
TONbKO OAHO coeAuHeHWe (2) MHIMBUPOBANO BUPYCHYIO
nHdeKumto bonee yem Ha 50%.

114

ecodag.elpub.ru/ugro/issue/current




A.A. Adieva et al.

South of Russia: ecology, development 2021 Vol. 16 no. 3

a 6

% 5
= £ &
s e [
s X 100 5 0 "
:‘ w
: 5 Ty T oy
g 3 -2 Igg

(4]
> E +~3 832
Locd e£38
mlfwc?:ﬂ 50+ sk Sew?
o= = :595
ok g5 3% 10 T ]
i 5 Sk 7
g = 8% /
s =2 b 5
‘g E D T T T T E 'g 0' A
< 5 2,5 1,25 0,625 5 E KOHTpOnbL 1 2 3 4
z
=z control

PucyHok 1. HrmbuposaHue BMI1-MHPEKLMM NPOM3BOAHBIMM TENYPA B BUPYIULMAHON CXeMe BO34encTBun

a — MHrnbuposaHue BMNT1-nudekuun, (M=SD), %; 6 — UsmeHeHMe KonnyecTsa MHGUUMPOBAHHBIX KNETOK (baaLek)
5 o *

Ha 10° KneToK Vero npu UCNONb30BaHUWN COEAUHEHWI B KOHLEHTpaLUumK 1,25 MKr/mA, — 3HaueHUs CTaTUCTUYECKM

3HauMmbl, p<0,05 (t-test)

Figure 1. Virucidal activity of tellurium derivatives against HSV1 infection
a —inhibition of HSV1 infection, (M + SD), %; 6 — change in the number of infected cells (plaques) per 10°
Vero cells when using compounds at a concentration of 1.25 ug / ml, —the values are statistically significant,

p<0.05 (t-test)

OnpegeneHve NPOTUBOBUPYCHbIX CBOWCTB COeAMHEHUM
in vitro B oTHoweHun LUMB-uHbeKuMmM B BUPYANUMAHOMN

cxeme He fano nosoxutenoHoro sddekta. XTU ana sBcex
M3yYeHHbIX COeAMHEHUI Bbin HU3KUM (Tabn. 4).

Tabauua 4. LITOTOKCUYECKME M NPOTMBOBUPYCHbIE CBOWCTBA TENYPCOAEPHKALLMX OPraHUYECKUX COeaUHEHNI

B OTHOWeHMK UMB-nHbekumm dpnbpobnactos yenoseka

Table 4. Cytotoxic and antiviral properties of tellurium-containing organic compounds against CMV infection

of human fibroblasts

BeuwecrtBa OoU s, MKr/mn WAso, MKr/mn mnA, mkr/mn W50, MKT/mn XTH
Substances acute CCsq, pg/ml CCsp, pg/ml MTD, pg/ml ICs0, Hg/ml S
BewecTtso 1 147,8 146,8 50 43,7 3,3
Substance 1
Bewectso 2 7,3 5,9 1 8,1 0,7
Substance 2
BewecTso 3 577,2 306,3 50 265,7 1,1
Substance 3
BewecTso 4 433,6 316,0 50 488,6 0,6
Substance 4
FaHumKnosmp 125 -
Ganciclovir

MpumeyaHus: OU/Ls, — ocmpasa 50%-sa yumomokcuyeckas 003a; U/s, — xpoHu4yeckaa 50%-a yumomokcuyeckas 003a;

M4 — koHYyeHmpayus, npu Komopol He Habadanu 2ubenb KAemok 8 me4yeHue 7 cymok 8o3delicmeus;

W/lso— KoHYeHmpayusa coeduHeHus, uHaubupyrowas LIMB-uHgpekyuro Ha 50% e supynuyudHoli cxeme

Note: acute CCso — acute 50% cytotoxic dose; CCso — chronic 50% cytotoxic dose; MTD is the concentration at which no cell death was
observed during 7 days of exposure; ICso — the concentration of a compound that inhibits CMV infection by 50% in the virucidal schematic

Taknum obpasom:

v anA  Kaxaon  M3yyeHHOW  BMONOrMyeckoi
mozaenu 6b1m BbIAB/IEHbI pasnnyHble noporu
KOHLEeHTpaLuum LMTOTOKCUYHOCTH. M3yueHHble

opraHuyeckuMe npousBogHble Tennypa (sewectso 1 u 2)
NPOABNAIOT BbICOKYIO TOKCMYHOCTb B OTHOLUEHUM KNETOK
Vero n ®3Y4. I3TOoT nokKasaTesib CXOAEH C aHa/orMYHbIMU
OaHHbIMMU ons raHUMKA0BUpa. HavmeHbLiee
LLMTOTOKCUYECKOE AENCTBUNE NPOABAANN COeANHEHUA 3 U 4;

v' npoussogHble Tennypa 3 M 4 nposBaAloT
BUPYCHENTPaNM3YIOLLY0  aKTUBHOCT, npeaoTepaLan
NPOHWKHOBEHWE BUPUOHOB BII B UyBCTBUTENbHbIE KETKU;

v/ BCe M3yyeHHble COeAMHEeHMA Teanypa He
NPOABWUIN MPOTUBOBUPYCHYIO AKTUBHOCTb B OTHOLUEHWUU
LUMB-mHbeKLmMm in vitro HU B O4HOM N3 U3YYEHHbIX CXEM;

v' nposBfeHne UUTOTOKCUYecKoro addekTa Bcex
TENNYPCOAEPIKALLMX  OPraHUYECKUX COeAWMHEHUN  AnA

nepesnBaemblix KNEeTOoK Nexut B bonee HW3KOM
KOHUEHTpaunu, 4yem anAa nepBuYHbIX K/1IETOK. AHaNOrMYHbIV

apdekT 6bin BbIAB/IEH ons OOKCOpYOUUMHA,
MCMNONb30BaHHOTO B HAlleM WCCAeA0BaHUM B KayecTse
KOHTpOAA.

Mouck 3bPeKTUBHBIX MPOTUBOBUPYCHBIX CPEACTB
ona BN wn UMB ocraetca akTyanbHoit npobiemon
34paBOOXPaHEHMA, TaK KaK W3BECTHble crneunduyeckne
npenapatbl (aumknosup, raHUMKIOBUP, Ty60ocCaH,
BaNaUMKNOBUD, NeHUMKI0BMP) nmetoT BbICOKYIO
YCTOMYMBOCTb BCNEACTBMU OAUTENBHOCTU MX NMPUMEHEeHUs
M PEKKYPEHTHOCTM  reprnecBUPYCHbIX  3aboseBaHuUN.
MoMMMO 3TOro, K HeLoCTaTKaM CedyeT OTHECTM UX Manyto
6MO4OCTYMHOCTb, M/OXYD  PacTBOPMMOCTb, KOPOTKOE
BpeMs MPUCYTCTBMA B KPOBM, HEOBXOAMMOCTb BBEAEHMWSA
60NbWNX A03 B KOPOTKME MNPOMENKYTKM BPEMEHW, 4YTO
BbI3bIBAET BblpaXKeHHble No60oYHble AelCTBUS.
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[Jo  HepmaBHero  BpemMeHW  COegMHeHMsa  Tennypa
NPUMEHANNCH OrPaHUYEHHO, TaK KaK CYMTANOCb, YTO OHMU
He WMelT OU3NMONOTUYECKUX OGYHKUMM B KNETOYHOM
610N0rMM MNEKONUTAOWMX, B OTIMYME OT CefieHa, cepbl
UK KMcnopoda. B nocneaHue rogbl Bo3pacTaeT UHTepec K
OopraHu4Yeckum coeauHeHUAM Tennypa n nx
paccmaTpuBalOT Kak NepcrnekTMBHOE HanpaBaeHue, Tak Kak
NoKasaHo npucyTcTBMe Tennypa B  6BuonorMyeckux
*)uakoctax [13] u 6ol maeHTUPUUMpoBaHbl benkn B
opraHusmax 6aKkTepuii, ApoXxKen n rpubos, Mmetrowme B
CBOEM COCTaBe TENIYPOMETUOHUH U TennypounctenH [14].
B HacToswee Bpema UMMelTCA  AaHHble 06  ux
QHTUOKCMAAHTHOM, aHTUNponndepatTusHomn,
NPOTUBOBOCNANNTENBHON U MMYHHOMOZY/MPYIOLWEen
cBovicTeax [15; 16].

M3yyeHMe UMTOTOKCMYHOCTM 4  MPOU3BOAHbLIX
TeANypa MOKasano, YTo B OO/bLWIKMX KOHLEHTPALUMAX Bce
COeMHEHUA NPOABAAIOT BbIPAXKEHHYIO LIUTOTOKCUMYHOCTD,
OfHAKo 6uonorumyeckuii addeKT 3aBUCUT OT pagmkana,
npucoeaMHeHHoro K Tennypy. LuToTokcuyeckas [o3a
M3yYeHHbIX BellecTs Obla Ha ABa NOPAAKA HUXKe, YemM ans
N3BECTHOrO NpPOTUBOOMNYXO/1EBOrO npenapata
AokcopybuumuH (ot 0,7 go 160 mkr/mn npotus 0,02
MKr/MA), B NepBuYHbIX KaeTkax ®3Y 3Ta KoHUeHTpauus
6bina euwe HwKe (5,9-316 mrr/mn). CyuiecTBeHHbIM
ABNAETCA TO, YTO FeMONUTUYECKMI MOTeHUMan 3SpuUTpo-
uMTOB Habnoganca Npu oveHb BbICOKMX KOHLEHTpauumAx
(100-300 mr/mn), NO3TOMY LMTOTOKCMHYHOCTb WM3YyYEHHbIX
BEWECTB  Hesnb3Ad  OTHECTM K  Hecneuudpuyeckomy
NOBPEXAEHUIO KNETOYHbIX MembpaH. [pupoga uuTO-
TOKcuYeckoro addeKTa TeypopraHNYecknx CoeanHEHUN
TpebyeT AanbHeWWwero AeTaNbHOro WM3y4YeHWs, TaKKe, B

CBA3W C  WCCNeLOBaHMAMM  nocnegHux net  [16],
MOKa3blBAIOWMMU  PA3/UYHBIE  MEXAaHU3Mbl  MHAYKLMM
KNEeTOYHOM Tnbenn npu  pasanyHbIX  KOHLEHTPaLMAaX
APYroro reTepouMK/IMYEcKOro COeauHeHus — audbeHun
anTennypuaa.
3AK/NTIOMEHUE

M3yyeHMe NpOTMBOBMPYCHOM aKTMBHOCTU WCCAEeLyeMbIX
BELLeCTB B CTaHAAPTHOW fieyebHoN cxeme npotms BMI u
UMB He obnagano TepaneBTUYeCcKOn 3PpPeKTUBHOCTbIO,
OfHaKO B OTHoweHun BIMI-MHbeKuMM ObinM MNony4YeHbl

MHTepecHble pesynbTaThbl OTHOCUTENbHO BMpYC-
HenTpanusyoLlen AKTUBHOCTMU COeaANHEHWN. Bce
M3y4yeHHble coeAnHeHUA obnaganu BUpYC-

HeMTpann3ylole aKTMBHOCTbIO, HO TONbKO BKJ/OYEHME B
CTPYKTYPY METOKCU- U 3TOKCU-TPYNN MO3BOJIUIO MOBbICUTb
Mopor  TOKCMYHOCTM  ONA  KAETOK W paccyuTaTh
XMMUOTEPANeBTUYECKUIA MHAEKC ANA Bewects 3 u 4,
KOTOpPbIN AenaeT UX NepcrneKTUBHbIMU COeAMHEHNAMMU ANA
pa3paboTkn KOMBUHMPOBaAHHBIX NPENapaToB Npu fevyeHum
BUPYCHbIX 3a601eBaHW, BbI3BaHHbIX BT,
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CTaTUCTUYECKYIO 06PaboTKy AaHHbIX MO LLUTOTOKCUYHOCTMU.
Bce aBTOpbI B paBHOW CTeMNeHW HeCcyT OTBETCTBEHHOCTb
npv obHapyKeHUM nnarmata, camonaarnata uam apyrux
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Lienb. Lienbto nccneaosaHua 6oi10 nayumtb 3GdEKTUBHOCTb KOMMAEKCHOTO
NeyeHns 6OJIbHbIX apTepuanbHOM  rMnepTeH3uelr KomopbuaHou c
[0pCconaTnen, NPoXmBatoLLmMX Ha tore 3anaaHol Cnbupu, B 3aBUCMMOCTHM OT
BbIPAXXEHHOCTW aTEPOCKIEPOTUYECKOTO MNOPAXKEHWUSA COHHbIX apPTEPUIA.
Matepnan U metoapl. O6bekToM uccnenoBaHus 6ol 80 60AbHbIX
apTepuanbHoi runepTeHsven KomopbuaHoi c popconatuen,
npoxoguswux obcnepgoBaHne M nedeHne Ha 6ase KAMHUKM DIBHY
«®denepanbHbli  UCCNef0BATENbCKUMI  LEHTP  dyHAAMEHTa/NbHOW W
TPAHCAAUMOHHOW meauumHbly (PULL ®TM), HoBOCMBUPCK, MYKYMHbI M
YKeHLWUHbl B Bo3pacte oT 18 no 75 net. bonbHble NPOXOAUAWN KAUHWUKO-
nabopaTopHoe 1 PyHKLMOHabHOe 0bcnesoBaHMe B YCA0BUAX CTaLMOHapa
OUL, dPTM. OueHKa CTeneHW aTepOCKIepPOTUYECKOrO MOPaXKEHMA COHHbIX
apTepuit npoBoAMnacb C MOMOLLBIO  Y/bTPa3BYKOBOrO AyMNNEKCHOTO
CKAHMPOBAHUA apTepUiA.

Pe3ynbTtatbl. Y 60/bHbIX apTepuanbHON rUNepTeH3nen CcodeTaHHOU C
[0pCONaTUEN U aTEPOCKIEPOTUYECKMM MOPAXKEHNEM COHHbIX apTepui b6e3
reMmoAMHAaMUYEeCKM  3HAYMMOrO  CTEHO3MPOBAHMUA " NPW3HAKoB
HECTabUNbHOCTU aTEPOCKIEPOTUHECKUX BASLIEK KOMMIEKCHOE NIeYEHUE C
npumeHeHnem CMT-TepanuMu WAM MarHutotepanuu 6onee apdekTUBHO
CHU}KANOo U CTabuUan3MpoBaso CUCTOANYECKOE apTepuanbHOE AaBeHWe Ha
LeneBbiX MOKasaTensix No CpaBHEHWIO C nedyeHMem 6e3 annapaTHoOM
dusnoTtepanum.

3aKkntoueHne. Y 60/bHbIX apTepuanbHOM FMNepTeH3Men ydeT Haavmuua
COMyTCTBYIOWENW MNaToNOrMM B BUAE [JOPCONATUM LWEWHOro oTAena
NO3BOHOYHMKA W  aTepOCK/Iepo3a  COHHbIX  apTepuit  MNo3BosAeT
NepcoHaM3nPoBaTb TEPaNuo TakMx BONbHBIX C UCNO/Ib30BAHMEM METOL08B
du3moTEpPANUU, CHUXKAA BPEMA JOCTUXKEHUA leyebHoro addeKTa, NoBbILan
KauyecTBO YKM3HU BOJbHbIX.

Kniouesble cnosa

ApTepuanbHas  TMNepTeH3us,,  aTepPoCKNepo3,  COHHble
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dusmoTepanms.
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Abstract

Aim. The aim of the study was to study the effectiveness of complex
treatment of arterial hypertension comorbid with dorsopathy depending
on the severity of atherosclerotic lesions of the carotid arteries.

Material and Methods. The object of the study were 80 patients with
arterial hypertension comorbid with dorsopathy, admitted for
examination and treatment at the clinic of Federal Research Centre of
Fundamental and Translational Medicine (FRC FTM.) in Novosibirsk.
Patients were men and women aged 18 to 75 years. They underwent
clinical, laboratory and functional examination in the inpatient facility of
the FRC FTM. Assessment of the degree of atherosclerotic lesions of the
carotid arteries was carried out using ultrasound duplex scanning of
arteries.

Results. It was found that in patients with hypertension combined with
dorsopathy and atherosclerotic lesions of the carotid arteries without
hemodynamically significant stenosis and signs of instability of
atherosclerotic plaques, complex treatment with the use of SMT therapy
or magnetotherapy more effectively reduces systolic blood pressure than
treatment without hardware physiotherapy and more quickly stabilises
blood pressure on targets.

Conclusion. In patients with hypertension accounting for the presence of
comorbidities in the form of dorsopathy of the cervical spine and
atherosclerosis of the carotid arteries that allows the personalization of
the therapy of such patients using methods of physiotherapy, reducing the
time to achieve the therapeutic effect improved the quality of life of
patients.

Key Words
Arterial hypertension, atherosclerosis, carotid arteries, ultrasound duplex
scanning, dorsopathy, apparatus physiotherapy.

© 2021 The authors. South of Russia: ecology, development. This is an open access article under the terms of the Creative Commons
Attribution License, which permits use, distribution and reproduction in any medium, provided the original work is properly cited.
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BBEAEHUE

ApTepuanbHana runepTteHsua (Al) MOXKeT paccmaTpMBaTbCA
KaK naTonorua, B MaTtoreHese KOTOPOM BaKHYK poJib
urpaet HapyLweHune npoueccos agantaumm K
HebNaronpuATHbIM  KAMMATUYECKUM U reorpadpuyeckum
ycnosuam [1-3]. CoBpemeHHoe pasBuTMe tora 3anagHoM

Cubupu cBA3aHO C BO3pacTaHWem pasHoobpasua u
WNHTEHCMBHOCTM Bo3geiicTaus Ha HaceneHue
3KO/IOTMYECKMX  MPOU3BOACTBEHHbLIX M aHTPOMOreHHo

M3MEHEHHbIX MPUPOAHbIX (AKTOPOB, 4YTO MOXKeT ObITb
CBA3AHO C W3MEHEHMAMM MoKasaTenen 3poposba. Al,
coXpaHAa nAuaupytollee nosaoxeHue cpeaun 3abonesaHui
YyesloBEKA, ABNAETCA OAHOM M3 OCHOBHbLIX MPUYMH YTPaTbI
TPYAOCNOCOBHOCTY M CMEPTHOCTU M B KAMHWKE 4acTo
BCTPEYAEeTCA KaK oAHa M3 HO30/I0TM Y KOMOPOMAHbIX
nauuneHToB [4]. CoyeTaHHas NAaToNOrMA ABNAETCA OLHOWN U3
aKTyasnbHbIX Npobsem B COBPEMEHHOW K/IMHUMYECKOMU
meauumHe. OHa CcBA3aHA He TO/MbKO C YyBe/MYEeHWeM
KoAM4ecTBa 60/IbHbIX C HECKO/IbKMMWU 3a601EBAHUAMM, HO
N CNOXHOCTAMM OpraHvM3auumn AMarHOCTUKU U NIeYeHus, C
TAYKECTbIO COCTOAHMA 3TUX NALMEHTOB, KMACKMPOBAHMEMY
pasHbIX HO30/10MUI CXOL4HBIMWU CUHAPOMAMU, YXYALIEHNnEM
NPOrHo3a W C/AOXHOCTAMM npoBegeHua NpPodUNaKTUKK
OCNOXHeHUn [5-7]. Y 3Toi  KaTeropum  6OJ/IbHBIX
yBennumBatotcA  GUMHAHCOBbIE 3aTPaTbl HA  JevyeHue.
ApTepuanbHaa rMnepTeH3mna YacTo NPOTEKaeT B COYETAHUM
C popconatve W aTepOCKNEPOTUYECKMM MOpaKeHUem
cocynoB. Al KomopbugHasa ¢ gopconaTven, npeacrasnseT
coboi naToreHeTU4YecKm B3aMMOCBA3aHHbIEe
naTonorMyeckne npoueccbl, Kotopble TpebyloT ocoboro
noaxofa K AWarHOCTUKe, nedeHunto u npodunaktuke [8; 9].
Mpn 3TOM naTtoreHe3 KOMOP6UAHbLIX NAaTONOMMIA Bbi3blBaeT
noBbllleHWe  apTepuManbHOro  AaBieHusa  3a  cyeT
BepTebPOreHHOro MexaHu3Ma, CUHAPOMa MO3BOHOYHOM
aptepum [9; 10], cMHApPOMA HapyLeHUA BereTaTUBHOMU
perynauumn, CUHAPOMA HaPYLWEHUA MWMKPOLMPKYAALUN C
pasBuTHEM TMNOKCUN 7 BepTebpo-6asmnsapHoi
HEeAOCTaTOYHOCTMH.

[Lpyroit BakHON KomopbuaHocTbio Npu Al MOXKHO
paccmaTpuBaTb aTepocKkiepoTuyeckoe nopakeHue
cocynos. He cnyyailHO pfaxke YTOJILLEHME KOMMJIEKCA
MHTUMa-Me[Ma OTHECEHO K paKTopam pUCKa OCNOMKHEHUM
npu Al [11]. MNokasaHa B3aMMOCBA3b BepTebpasibHbIX U
BHYTPUCOCYAMUCTbIX aTEPOCKAEPOTUYECKMX HapyLUeHWA B
dopmupoBaHUM LepebpoBaCKYNAPHOW HeL0CTaTOYHOCTH
npu Al M NPOrpeccMpoBaHUM KOTHUTUBHbLIX HApyLUEeHWI
[12]. KomopbuaHocTb Al ¢ gopconaTuelt WenHoro otaena
NO3BOHOYHMKA W aTEPOCKNEPOTUYECKMM MOPAXKEHUEM
COHHbIX  apTepUi  MOMeT  CYLWEeCTBEHHO  CHUXaTb
KpoBOCcHabeHue ronoBHOro Mo3ra W cnocobcTBoBaThb
LepebpoBaCKYNAPHBIM ULLEMUYECKUM OCNOXKHEHUAM, YTO
B/IMAET Ha nporHo3 3abonesaHuin [13]. ConyTcTBytowme
3aboneBaHna npu Al 3ayacTyio Yepes HapylleHue
MEXaHU3MOB HEeMPO3HAOKPUHHOW perynsaumm, HapylleHue
meTabonnama, aKTMBaALMIO BOCMANUTENbHBIX MPOLECCOB
ABNAIOTCA AONONHUTENbHBIMM GpaKTOPaMM, NOBbILLAOLLMMM
YKECTKOCTb COCYAUCTOM CTEHKW, Pa3BUTUE SHL0TENNANbHON
anchyHKLmuuM, nossaeHune " nporpeccvpoBaHue
aTepockseposa [14-16]. Ha coBpemeHHOM 3Tane pa3BUTUSA
OMArHOCTUYECKUX  MeTo4oB  OoAHMM M3 Hambonee
3bbEKTUBHDBIX ABNAETCA OLLEHKA COCTOAHUA CTEHOK W
KPOBOTOKA COHHbIX apTEPUI C MOMOLLbIO Y/IbTPA3BYKOBOrO
AYNNEKCHOro CKaHMpPOBaHUA apTepuit [17].

HecmoTps Ha LWMPOKUI CNEeKTp UMetowmxcs
QHTUTMNEPTEH3MBHbLIX  NpenapaToB, OCTAeTCcAs  HW3KaA
NPUBEPKEHHOCTb NALMEHTOB K N1IEKAPCTBEHHOW Tepanuu u
ee Hu3Kaa adpdekTmBHOCcTb [18-19]. C uenbio NoBbIEHUs
3dpdeKTUBHOCTH neyeHusa Al pa3pabaTbiBatoTca
KOMMN/IEKCHbIE NOAXOAbI C COYeTaHMEM MeANKAMEHTO3HbIX
1 HemeaMKaMeHTO3HbIX MeTogo8 [19].

Takum obpasom, coyeTaHue Al ¢ gopconatven u
aTepOCKNepOTUYECKMM MNOparKeHMemM CcocyoB TpebyeT

pa3paboTKM HOBLIX MOAXOAOB K JIEYEHUIO C Y4YETOM

PEerMoHasibHbIX 0CO6EHHOCTEN NPOMKMBAHMA NALUEHTOB.
Llens uccnedosaHus oueHuTb  3ddeKTMBHOCTL

KOMM/IEKCHOTO JIEYEHUA MALMEHTOB, MNPOKUBAKOLWMX B

ycnosuax tora 3anagHokt Cubupu, ¢ apTepuanbHoOM
runepTeH3Men, codyeTaHHOM C AJopconaTvelt LWenHoro
oTAena MO3BOHOYHWMKA B 3aBUCMMOCTM OT  CTeneHu

aTepOCK/IEPOTUHECKOrO NMOPaXKeHNUA COHHbIX apTepuit

MATEPUAN N METOAbl UCCNEQOBAHUA

Ob6bekTom uccnepoBaHua 6bio 80 naumeHToB KAMHUKK
«®OrBHY  ®epepanbHbii  UCCNefoBaTeNbCKUI  LEHTP
dYHAAMEHTANbHOM M TPAHCAAUMOHHON meanumHbl» (PUL
®TM), kutenelt Hosocubupcka u  HoBocubupckoi
obnactn, 6onbHbiXx Al coyeTaHHOM C pgopconaTvent
WweWHOro oTAena NO3BOHOYHUKA. Bo3pacT obcnenoBaHHbIX
coctasun 18-75 net, cpegHui Bo3pact 59,1+3,4 ropa.
O6cnenoBaHHble 6blIM MYMKCKOFO M XKEHCKOro mnosna.
PaboTta BbINOAHEHa B COOTBETCTBMM C TpeboBaHMAMM
XeNbCUHCKOM  AeKnapauumM  Ana  Bpayven, MNpoBOAALLUX
MeAMKo-bMonornyeckme UccnesoBaHusa ¢ ydactmem ntogen
(8 nepecmoTtpe 59-oi1 lfeHepanbHOM accambnen BcemupHoi
meauuMHcKol accoumaumum, Ceyn, 2008 r). Bce naumeHTbl
AaBanuM MHPOPMMPOBAHHOE COrMacMe Ha BK/OYEHME B
nccnepgoBaHue.

YNnbTpa3ByKoBOe  AyN/JEKCHOrO  CKAaHMPOBaAHUA
cocyfioB npoBogunocb Ha annapate Vivid E9 (General
Electric, CLLWA). Y 06cnenoBaHHbiXx 60/1bHbIX OLEHMBANIUCD
roKasaTenu: AuvameTp OB6LWMX, BHYTPEHHUX, HAPYMKHbIX
COHHbIX, MO3BOHOYHbIX apPTEepPUi, TOAWMHA KOMMIeKca
WHTUMa-MeAMa,  NUKOBAA  CUCTO/IMYECKas  CKOPOCTb
KPOBOTOKA O6LLMX COHHbIX, MO3BOHOYHbIX apTEPUI, MHAEKC
PE3UCTEHTHOCTM HA YypoBHE OOWMX COHHbIX apTepuit;
OMHAMUKA apTepuasbHOro AaBNEHWA, OLEHEeHHasa nyTem
exeHeBHbIX U3mepeHuii no metoay KopoTkosa.

[na BepuouKaumm gmarHosa gopconaTva WerkHoro
oTAena NO3BOHOYHWKA MPOBOAMUIACHE PeHTreHorpadus, no
NoKasaHnAm KOMnbloTepHasn Tomorpadms,
MarHUTHOpPe30HaHCHasA Tomorpadusa LWelHoro oTtaena
NO3BOHOYHMKA.

MauueHTbl nonyvyanu oAMHakoByl  6asnCHyO
MeAMKaMEHTO3HYIO Tepanuto (QHTaroHMCTbl Kanbumsa, beTa-
6.10KaTopbI, WHIMBUTOPBLI ANo®, AVNYPETUKM).
HemeguKameHTO3Hble  MeTOAbl  JIeYeHUA  BKAOYaNM
MarHUTOTEPAnuIO U 3/IEKTOPUMNYNIbCHOE  JIeYeHue.
MarHuToTepanuio nNposoauMAM OT annapata «lontc 2»
(Poccus). LunuHapuyeckme MHAYKTOPbI YCTaHAaBAUBANUCH
CUMMETPUYHO MapaBepTebpasbHO Ha  HUMKHELeMNHbIN,
BEPXHErpyaHON oTAenbl MNO3BOHOYHMKA. WMcnonb3osanu
nepemMeHHOe MarHUTHoOe Mnoae WHTEHCUMBHOCTbIO 35mTn,
yactoTtor 50 Ty, npomosxkuTenbHocTb npoueaypbl 10-20
MWH., Ha Kypc 10 CEeaHcos, exeHeBHO.
INEeKTPOMMNYNbCHOE JleYeHne NPOBOAWMIOCH OT annapaTta
«Amnannynbc — 5», (Poccus). dnekTpoabl pacrnonaraamcb
Ha WenHOo-rpyaHon otaen NO3BOHOYHWKA,
napasepTtebpanbHo, pexxum 1, yactota mogynsumm 100-75
My, rnybuHa mogynsaumm 50-75%, oANTENBHOCTb MOCLINKK-
naysbl 4-6 cek. Cuny ToKa NOCTENEHHO YyBENWUYMBAAU A0
NoAB/JEHUA  YYyBCTBUTENbHbIX, HO He 6HOoNe3HeHHbIX
olyLLeHN BMBpaunn. AnnTenbHOCTb Npoueaypbl 8 MUH.,
Ha Kypc 10 ceaHcoB, exXegHeBHO.

CTaTUCTUYECKYI0 06PabOTKY MONYYEHHbIX AAHHbIX
BbIMOMHANM C WCNOAb30BaHMEM MNaAKeTa MNPUKNALHbIX
nporpamm «STATISTICA 10.0» (Statsoft, CLLUA) u naketa
aHanusa «Microsoft Excel». XapakTtep pacnpegenenus
nuccnegyembix  NapameTpoB  OUEHMBAAM  rpaduyeckum
cnocobom m ¢ ucnonb3oBaHnem Kputepua Konmoroposa-
CmupHoBa. [lpy napameTpuyeckom  pacnpegeneHum
nUccnesyemoro npusHaka oOLEeHKY MeXrpynnoBbIX pasnuyuii
NPOBOAMAN C UCNONb30BaHWeM t Kputepusa CTblogeHTa.
Mpn HenapameTpuyeckom pacnpegeneHMn UCnoib30Banu
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U-kputepuini  MaHHa-YUTHW.  BbifiBNeHHble  pasnunuus
CYUTANIN CTAaTUCTUYECKM 3HAYMMbIMK Npn BennuunHe p<0,05.

MNONYYEHHDIE PE3Y/IbTATbl U UX OBCYKAEHUE
MauneHTbl  6blAM  pasgeneHbl Ha  ABe  TPynnbl,
COMOCTaBMMbIe MO: BO3PACTY, KANHWUKO-PYHKLMOHANbHBIM
XapaKTepucTnkam, ONUTeNbHOCTU KANHUYECKNX
npossfeHuit 3abonesanuns. 1 rpynna, 32 obcnenoBaHHbIX
(12 my»kumH, 20 XeHWMH), Y KOTOPbIX MaKCMMmanbHOe
YTOJILLLEHNE KOMMNJIEeKca WHTUMA-meamna 6bina meHee 1,5
MM 6e3 0b6pas3oBaHMA ATEPOCKNEPOTUYECKUX bnsweK. 2
rpynna, 48 o6cnenoBaHHbIX (25 MyXKUMH, 23 KEHLWMUHbI), Y
KOTOPbIX MO JaHHbIM Y/AbTPA3BYKOBOrO AYMAEKCHOro
CKaHMPOBAHMA COCYZOB LWen OblAn  ANArHOCTUPOBAHbI
YMepeHHble, remMoAnHaMUYecKm He3HayMmble
aTepOCKNepOTUYECKNE N3MEHEHMA COHHbIX apTeEPUi.

MpyM  KOMNNEKCHOM  /JleYEeHUM NAUMEHTOB C
NPUMeEHEHUEM annapaTHOW MarHUTOTEpPanMM BO BTOPOW
rpynne 60nbHbIX CUCTO/IMYECKOE apTepuanbHOe AaBneHune
(CALl) cTaTUCTUYECKM 3HAYMMO CHU3MIOCh K BOCbMOMY AHIO
rocnutanmsauum. C 8 no 15 geHb rocnuTanusauum B 3ToM
rpynne nauMeHToB 6blM CTaTUCTUMYECKM 3HadyMmo bonee
Hu3kme umdpbl CAL, yem B nNepBbli AeHb rOCNUTaNU3aLnn
(tabn. 1). B 3Toi rpynne MaKCMMa/ibHOE CHUMKEHUe
CUCTO/IMYECKOrO apTepuanbHOro AaBfAeHMA B npouecce
neyeHuns 6bino Ha 14,3% co 3HayeHus 145,8+4,2 mm pT. CT.
[0 125,045,6 mm pT. cT. [1na cpaBHEHWA B NMepPBOW rpynne
(6e3 nposBAeHUI MAM C Haya/ibHbIMW MNPOABAEHUAMMU
aTepocKiepos3a COHHbIX apTepuit) CHUXKeHne
CMUCTO/IMYECKOTO  apTepuanbHOro gasneHusa 6Obiio  C
134,943,3 mm pT. cT. go 123,8+2,4 mm pT. CT. — TONbKO Ha
8,6% (tabn. 1).

Tabnuua 1. CpaBHUTENIbHAA ANHAMMKA CUCTOIMHECKOTO apTepuaibHOro AaBieHna B npouecce eveHnsa 60/bHbIX C
apTepuanbHO rMnepTeH3net U KOMOpPObMAHOW NaTOIOrMEN B 3aBUCMMOCTM BapuaHTa IeYEHWUS U BbIParKEHHOCTU

aTepOCK/IEPOTUYECKOrO NOPAKEHUA COHHbIX apTepuit

Table 1. Comparative dynamics of systolic blood pressure in treatment of patients with arterial hypertension and comorbid
pathology in dependence on the treatment option and the severity of atherosclerotic lesions of the carotid arteries

Fpynna nauMeHToB C NPUMeHeHuem

Fpynna nauueHToB 6e3 npumeHeHuUA

Nokasatenb/ annapatHoii ¢pusnorepanuu annapartHoii pusuotepanum
rpynna Group of patients using apparatus physiotherapy Group of patients v.vithout using apparatus
Index/ physiotherapy
group ACB Het (rp 1) ACB ectb (rp 2) ACB Hert (rp 1) ACB ectb (rp 2)

Without ASB (gr.1) With ASB (gr.2) Without ASB (gr.1) With ASB (gr.2)

gsf)lll 134,943,27 145,8+4,17 137,543,83 138,616,03
gg,ff 132,6+3,11 138,3+4,77 133,7+2,92 138,6+4,48
ggﬁ? 132,343,39 138,314,77 131,242,96 133,243,95
(S:QF'?f 127,943,00 137,543,10 127,8+2,47 134,13,98
ggﬁf 128,043,17 134,243,75 129,7+2,35 142,7+6,58
EQPAGG 127,943,13 133,3+4,22 126,4+2,03* 133,2+4,00
gsf; 126,4+2,80 133,3+4,22 125,1+2,25* 134,1+3,29
EQPASS 123,842,43* 125,045,63* 122,5+1,76* 134,442,60
gsf': 124,1+2,34* 126,7+3,33* 123,0+1,28* 130,0+2,43
P10 126,842,835 123,3+4,22* 124,5+1,44* 127,7+1,83
SBP10

CAALL 127,8+2,39 125,0+3,87* 125,4+2,08* 130,7+2,76
SBP11

gég,llzz 127,9+2,80 126,0+2,45* 125,4+2,08* 130,5+2,17

MpumeyaHue: ACb — amepocknepomuyeckas baawka, CAL — cucmonu4eckoe apmepuasnbHoe dasaeHue (Mm pm. cm.);
1-12 — dHU eocnumanusayuu; * —cmamucmu4ecKu 3HaYUMOe omsau4Yue om coomeemcmaeyrwe20 nokasamens

8 nepevili 0eHb 20cnuManu3ayuu

Note: ASB — atherosclerotic plaque, DBP — diastolic blood pressure (mm Hg); 1-12 — days of hospitalization;
* — statistically significant difference from the corresponding indicator on the first day of hospitalisation
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Takum 06pa3om, y 60/bHbIX apTepuanbHO runepTeH3nei
C aTepOCKNEPOTUHECKUMU U3MEHEHUAMMU COHHbIX apTepui
W popconatven  WeWHOro  oTAaena  NO3BOHOYHWMKA
KOMM/NIEKCHOE JIeYEHME KOMOpPOMAHOW naTonorum ¢
npumeHeHnem annapatHoW d¢usnotepanmm 6bbino bonee
abpdeKkTMBHbIM ¢ 6osiee  CTOMKMM  TUMOTEH3UBHbLIM
adpdekTOoM, Yem y 60sbHbIX 63 aTepoCKNepPOTUYECKUX

nasneHus 6bl1o ¢ nokasatena 138,616,0 mm pT. CT. B
nepsblii g4eHb rocnuTanmsaumnmn ao 127,7+1,8 mm pr. CT. Ha
10-i AeHb rocnuTanusaumu. B Toxe Bpems, neveHue 6e3
nNpMMeHeHWa annapatHoM  ¢usMoTepanum  OKa3anocb
[OCTAaTOYHbIM  ANA  AOCTUMKEHUA LeneBblX MoKasaTenen
CUCTO/IMYECKOTO apTepuanbHOro AasneHus y 60nbHbIx 1-¢
rpynnbl, y KOTopbix cHuxeHue CAL 6bino Ha 9,4%. B atoi

6nawWwek B 061aCTM COHHbIX apTepuin. rpynne 60NbHbIX MaKcmanbHoe CHUXXeHne
B rpynne 60/1bHbIX c YMepeHHbIMM CUCTO/IMYECKOTO  apTepuasbHOro  AdassieHua b6bino ¢
aATEPOCK/IEPOTUYECKUMWN WM3MEHEHUAMMU COHHbIX apTepui nokasatena 137,5£3,8 mm pT. CT. B nNepBbll AeHb

npv nevyeHun 6e3 NnpumeHeHUn annapaTHon pusmoTepanum
CHMXXEHWEe CUCTO/IMYECKOTO apTepuasibHOro  AaB/ieHusA
6blN0 TONbKO Ha 5,6% (Tabn. 1), 6e3 craTUCTMYECKM
3HauYMMoOro oTimMumA nokasatener CAL B KoHuUe
rocnuTann3aummn oT NepBoro AHA nevyeHusn. B aTol rpynne
6ONbHBIX  MaKCMMaZbHOE  CHUMXKEeHWe  apTepuanbHOro

rocnutanmsaumm go 122,5+1,8 mm pT. CT. Ha 8-i AeHb
rocnuTanusaumm.

AHaNOrMYHbIE Pa3IMYMA MeXay noarpynnamu B
3aBUCMMOCTM OT BMAA NPUMEHAEMOro JseyeHus 6bian
BblABNAEHbl W ANA  MOKasaTenen  AMacToNMYecKoro
apTepuanbHoro aasnenus (AAL) (tabn. 2).

Ta6auua 2. CpaBHUTENbHAA AMHAMUKA AMACTO/IMYECKOTO apTEPUAIbHOTO AaBEHUS B NPOLECCe Ie4eHUs 6ObHbIX
C apTepuasibHOM rmnepTeH3nein u KomopbmaHOM NaTosIor1ei B 3aBUCUMOCTM BapMaHTa IeYeHNA U BbIPaXKeHHOCTH
aTepOCK/IEPOTUHECKOrO NOPaKeHUA COHHbIX apTepuii

Table 2. Comparative dynamics of diastolic blood pressure in treatment of patients with arterial hypertension

and comorbid pathology in dependence on the treatment option and the severity of atherosclerotic lesions

of the carotid arteries

Fpynna nauneHToB C NPMMEHEHNEM Fpynna nauueHToB 6e3 NnpumeHeHuUA

Mokazatenn annapaTtHoii ¢pusnoTepanun annapartHoii ¢pusmnoTepanum
AAL (mm Group of patients using apparatus physiotherapy Group of patients without using
pT.cT.) apparatus physiotherapy
DBP indicator
(mm Hg) ACB HeT (rp 1) ACB ecTb (rp 2) ACB HeT (rp 1) ACB ecTb (rp 2)
Without ASB (gr 1) (With ASB) (gr 2) Without ASB (gr 1) (With ASB) (gr 2)

AAAL 84,3+1,73 86,3+1,83 84,1+1,77 85,0+3,44
DBP1
AAL2 83,6+1,69 84,4175 82,6+1,45 83,6%2,25
DBP2
AAA3 85,0+2,03 84,4+1,75 81,9+1,48 82,1+1,87
DBP3
AADA 82,9+1,56 84,1+1,79 81,4+1,73 83,4+2,77
DBP4
AARS 83,2+1,62 83,1+1,62 81,9+1,48 84,3+2,51
DBP5
AALG 82,4+1,83 83,9+1,43 80,1+1,20 82,1+1,87
DBP6
AAL7 80,2+1,71 81,9+1,32 80,4+1,28 81,4+1,43
DBP7
AADS 79,0+1,42* 79,4+3,05 78,9+1,24* 81,1+1,09
DBP8
AARS 77,8+1,11%* 80,0+2,58 79,0+1,07* 82,1+1,14
DBP9
[AN10

+ * + * + * +
DBP10 79,3+1,50 78,313,07 78,8+0,88 81,8 +1,82
OAO11 .

+ + + +
DBP11 78,9+1,82 78,013,74 80,4+0,42 80,2 £2,04
AALTL2 + + * + +
DBP12 79,4+1,99 81,7+2,14 80,0+1,07 80,5 +1,17

MpumeyaHue: ACb — amepocknepomuyeckas baawka, AL —duacmonu4yeckoe apmepuansHoe dasneHue (Mm pm. cm.);
1-12 — dHU eocnumanusayuu; * —cmamucmu4ecKu 3Ha4YUMOe omsau4yue om coomeemcmaeyrwe20 nokasamens

8 nepsolili 0eHb 20cnuManuzayuu

Note: ASB — atherosclerotic plaque, DBP — diastolic blood pressure (mm Hg); 1-12 — days of hospitalization;

* — statistically significant difference from the corresponding indicator on the first day of hospitalisation
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Mpy NPUMEHEHUM KOMMIEKCHOro Ne4YeHns KomopbuaHoi
naToNI0rMM C UCNONb30BaHNEM annapaTHON GpusmoTepanmm
NpoOUCXoAWNO NaBHOe CHUXeHne [OA[, [0 uenesbIX
3HayYeHWi y 6o/IbHbIX B NEPBOW M BTOPOW rpynnax (Tabn. 2).
Y 60nbHbIX 2-i  Tpynnbl  CTaTUCTUYECKM  3HaYyMmoe
CHUMKEeHWe [OMacTo/NIMYEeCcKoro apTepuanbHoro AasneHus
6bl10 ¢ nokasartena 86,3+1,8 mm pT. CT. B NepBblii AeHb
rocnuTanusaumm o nokasartens 78,3+3,0 mm pt. cT. B 10-¢1
AeHb  rocnuTanm3aumu. Y BonbHbix  1-4 rpynnsbl
CTaTUCTUYECKM 3HAYMMOE CHUXKEHME AMACTOINYECKOrO
apTepuanbHOro gasneHus bbi1o ¢ nokasartena 84,311,7 mm
pT. CT. B MepBbli AeHb FOCNUTANM3aUMKU OO MNOKasaTens
79,0+£1,4 mm pT. CT. Ha 8-1 AeHb rocnuTanu3aLmm.

Mpu neyeHum KomopbuaHoit naTtonornn 6es
npUMeHeHWa annapatHol ¢usmoTepanum B rpynne 2
CHUMKEHWe [OMacTONIMYEeCKOro apTepuanbHoOro AasfeHus
6b110 MeHee BbIPaXKeHHbIM M CTabubHbIM, Yem B rpynne 1
(Tabn. 2).

Mpu nNpoBeaeHUMU KOPPEeNsLMOHHOro aHanusa vy
06cnenoBaHHbIX  6ONbHbIX  ObIAM  BbIABAEHbI  NpAMble
KOPPEeNAUMOHHbIE CBA3U TOJIWMHBI KOMMJEKCa MHTUMa-
mMeaua,  U3MepeHHoro  B-pexume  ynbTpasByKoBOro
OYNNEKCHOTO CKaHWpoBaHWAa B obnactu  6udypkaumu
obLielt COHHOWN apTepun, € ypoBHEM 06LLEro XoNecTepuHa
(r=0,57, p<0,05) ” ypoBHEM AUNOMNPOTEMAOB HU3KOM
naotHoctu (r=0,72, p<0,05).

B rpynne 60nbHbIX, NPOXOAMBLUMX KOMMJIEKCHOE
neyeHne KomopbuaHoM naTonornu, B NepBoi NoOBUHE
rocnUTann3aumn BbIABAAAUCL 0bpaTHble KOpPeNsLMOHHbIe
CBA3M MUKOBOWM CUCTONMYECKOM CKOPOCTM KPOBOTOKA BO
BHYTPEHHUX  COHHbIX apTeEPUAX W  CUCTOJIMYECKOTO
apTepuanbHoro agasnenus (r=-0,62; p<0,05). Y 60/bHbIX,
NPOXOAMBLLMX NedYeHne 6e3 npumeHeHWAa annapaTHou
dusnoTepanun, 6o MeHee BbipaxeHHble (r=-0,44-0,5;
p<0,05) 0bpaTHble KOppenALMOHHble cBA3N
CUCTOJIMYECKOrO apTepuasbHOro fasieHua [0 7-ro AHA
rocnuTanu3aumm u MUKOBOM CUCTONIMYECKOW CKOPOCTU
KPOBOTOKa BO BHYTPEHHEeN COHHOM apTepuu. B KOHLe Kypca
KOMM/IEKCHOTO IeYEHUA TaKUX KOPPENALMOHHDBIX CBA3EN He
BbIABNANOCL. [1pU paccMOTPeHUU B3aMMOCBA3M CKOPOCTU
KPOBOTOKa BO BHYTPEHHEW COHHOW apTepuu C YpPOBHEM
CUCTO/IMYECKOro apTepuanbHoro OaBneHus oT
BbIPa*KEHHOCTK aTepOCKNepOoTUYECKOro nopakeHus
COHHbIX apTepuii ObIJI0 BbIABNAEHO OTCYTCTBME 3HAYMMbIX
KOPPENALNOHHDIX CBA3EN MEXKAY NOKA3aTeNAMMU y 60/IbHbIX
C aTepoCKNepoTMYecKMMKU bBnsawKamu. Y 6onbHbix 6e3
W3MEHEHWW CTEHKW COCYA0B WAM C He3HauyuTesbHbIMU
HaYaNbHbIMW  ATEPOCKNEPOTUYECKUMU  U3MEHEHUAMMU
COHHbIX apTepuii 6blna BbiABNEHA 3HayMmasa obpaTHas
KOPPEeNAUMOHHAA CBA3b NMMKOBOM CUCTOIMYECKOM CKOPOCTH
KPOBOTOKa BO BHYTPEHHEN COHHOW apTepum U YypOBHEM
CUCTO/IMYECKOTrO  apTepuanbHOro  OaBNeHWsA,  KoTopas
NpOoCaeXnBanacb Ha NPOTAXKEHUM BCETO Kypca NeyeHus.

Mpu KomopBMAHOM CcOYeTaHUW apTepuanbHOM
rMnepTeH3uKn, aTepockneposa W [opconaTuu  LWeNHoro
oTAenNa No3BOHOYHWMKA, B MATOTEHETUYECKMX MEeXaHW3Max
noAAepKaHUA BbICOKOTO apTepUasbHOTO AABNEHUA MOTYT
y4acTBOBaTb KaK BaXHble KOMMOHEHTbl MOBbIEHHAnA
ECTKOCTb  apTepuanbHOW  CTEHKM,  BepTebporeHHo
06yCcNnoBNEHHAA  W3BUTOCTb  MNO3BOHOYHOM  apTepum,
aTepocKiepoTuyeckoe CyKeHune COHHbIX "
3KCTpaBasa/ibHaA KOMMpeccusa MO3BOHOYHbIX apTepuit. B
3TOM C/ly4ae KOMMEKCHOEe neYeHnn ¢ npumeHeHnem CMT-
TepanuMnu W MarHUTOTEpPanuu, CHMMAA Chnasm  MblLlL,
OTEYHOCTb MATFKMX TKAHEM, yaydlan MUKPOLMPKYNALMIO B
obnactm wWweu, YyMeHbllas CUMMTOMblI BOCMajeHUA B

LwenHom otaene NO3BOHOYHUKaA CnOCO6CTByIOT
YMEHbLEHNID UN3BUTOCTU apTepm‘& obnactu wen, ux
cAaBamMBaHuA, BOCCTaHaB/nBaA JIOKa/ibHble

remoaMHamMuyeckue HapyleHWs, TeM CambiM BAMAA Ha
naTtoreHeTUYeCKMe MexaHM3Mbl MOAAEPNKAaHUA BbICOKOro
apTepuanbHOrO  AaBAEHUA WM OKasblBasa  JiedebHbIi,
TMNOTEH3UBHbIN 3 dEKT.

3AK/TIOMEHUE
Takum obpasom, KomniekcHoe nedeHne Al codeTaHHOM ¢
aopconatmeit  WeNHOro  oTAena  MNO3BOHOYHWMKA U
aTepPOCK/IepPO30M COHHbIX apTEPUIN A0 YMEPEHHOM CTeneHn
Bblpa)KEHHOCTM  6e3  remoAMHaMMYEecKM  3HAYMMOro
CTEHO3MPOBaHUA n np13HaKoB HecTabunbHoCTH
aTepPOCKNepPOTUYECKUX bnawek c npumeHeHnem
annapaTHom dusmoTepanum (CMT-Tepanuu,
MarHutotepanuu) gaet 3adpdekT 6osee BbIpaXKeHHOro,
pPaBHOMEPHOro U CTabUNbHOMO CHUMKEHWA apTepManbHOro
OABNEHMA, MOBbLILEHUA KayecTBa YKM3HM MALMEHTOB,
YAYYLIEHNA XapaKTepPUCTUK KPOBOTOKA B KapOTUAHOM M
BepTebpanbHom bacceiHax.

MonyyeHHble AaHHble MOTYT BbiTb MCMONb30BaHbI
NPy CPaBHUTENbHbIX UCCEA0BaHUAX B3aMMOCBA3N MEXKIY
NnoKasaTensimMmm 340POBbA W COCTOSHMEM 3KONOTUWU B
PasIMYHbIX reorpaduyecknx pervoHax, Ans paspaboTku
NPUHLMNOB W METOLOB OUEHKU MeLUKO-COLMANbHbBIX

nokasaTenein  340POBbA  HACe/NeHWUs,  METOAMYECKMX
NoaxoA0B K fedyeHuo M npodunaktmke KomopbuaHoM
NaToNorMM C  Y4eTOM  3SKONOTMYECKUX  PervoHasnbHbIX

¢dakTopoB.
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Abstract

The article reviews methodological approaches to risk assessment based
on a comprehensive analysis of the frequency of natural and technological
hazards in the territory of the Kashirsky Municipal District of the Voronezh
Region.

Aim. The purpose of this article is to assess and calculate the risks of
emergency situations, based on a comprehensive analysis of the frequency
of occurrence of natural and technological hazards in the Kashirsky
Municipal District of the Voronezh Region, Russia.

Methods. The risk assessment methods employed were based on the
combined characteristics of damage and frequency of occurrence of
negative environmental or man-caused processes or hazardous events.
Events associated with certain losses or people impacted upon by dangers
were considered as negative processes.

Results. The Kashirsky Municipal District is exposed to high risks of
flooding, wildfires, biological and social processes, hazards associated with
certain housing and communal service regimes and transportation
accidents. There are also hydraulic structures and potentially hazardous
facilities which increase risks of property damage in the area.

Conclusion. It is necessary to reduce the level of social risk by carrying out
preventive activities aimed at minimizing casualties. All scheduled
maintenance requirements should be complied with in order to prevent a
rise of risk of accident in life sustaining systems and infrastructures. The
development of governmental departmental emergency monitoring
systems, quarantine procedures and timely observational measures are
recommended with the objective of reducing potential biological and
social emergencies.

Key Words
Risk, measures, flood, construction, system, warning, erosion, accident,
quarantine.
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Peslome

B cTaTbe paccmaTpuBaloTCA METOL0/10TMYECKME NOAXOAbI OLLEHKN PUCKOB,
KOTOpble OCHOBaHbl HA KOMMJIEKCHOM aHa/iv3e 4acToTbl Pa3BUTUA
NPUPOAHbIX W TEXHOTeHHbIX OMAcHOCTerM Ha TeppuTopun Kawwmpckoro
MYHULMMNANbHOro paioHa BopoHexckoi obnactu.

Llenb. [aTb OLEHKY M paccynTaTb PUCKM 4YpesBblYaiHbiX cuTyaumi (YC),
KOTOpPble OCHOBaHbl HA KOMMJIEKCHOM aHa/iuM3e 4acToTbl Pas3BUTUA
NPUPOAHbIX W TEXHOTeHHbIX OMACcHOCTe Ha TeppuTopun Kawwmpckoro
MYHMLMMNANbHOTO paioHa BopoHeXKcKkon obnactu.

MeTtoabl. B 0CHOBY METOA0B OLLEHKM MPUPOAHOrO U TEXHOTEHHOrO PUCKa
NnosioKeHa KOMOMHMPOBAHHAA XapaKTepucTuKa yuepba W YacToTbl
HEraTMBHOrO MPUPOAHOrO WM TEXHOTEHHOrO npouecca uau cobbitna. B
KayecTBe HEraTMBHbIX NPOLECCOB PacCMaTPUBAOTCA COBbITUA, CBA3AHHbIE
C onpeaenéHHbIMM NoTepaAMMU (OTKazamu) UAK peumunmeHTaMm onacHOCTMU.
Pe3synbTtatbl. Tepputopua KawMpcKOro pamoHa MoABEp)KeHa pUCKam,
CBA3AHHbIM C MOJIOBOABEM, MPUPOSHBIMKM  MOXKapamu, Huonoro-
couManbHbiMM npoueccamn, B cuctemax MKX wu  TpaHcnopte. Ha
TEPPUTOPUN  PalioHa UMEIOTCA TMAPOTEXHUYECKME COOPYNKEHUA U
NOTEHLMANbHO  ONacHble  O06bEKTbl C  MOBBIWEHHbIMW  PUCKaMKU
maTepuanbHbIX yLLepbos.

3aKknoueHue. A CHWKEHUA YPOBHA COLMANIbHOFO PUCKA HEobXoanmo
NpPoOBOAWUTL  MPEBEHTUBHbIE  MEPOMNPUATUSA, Hanpas/ieHHble  Ha
ymeHbleHne noTepb. C Lenblo HeAoMyLleHUa pocTa pUcKa aBapuii Ha
cucTemax XusHeobecneyeHus cnepyer NpoBOAMUTb BCE BUAbI MAAHOBOIO
pemoHTa. C  Uenbld  yMeHbleHua  6uonoro-coumanbHbix  YC
peKomeHAyeTcA pasBMBaTb BEAOMCTBEHHbIe CMCTEeMbl MOHUTOpMHra YC,
CBOEBPEMEHHO BBOAMUTb KapaHTUHHbIE 1 06cepBaLMOHHbIE MEPONPUATUA.

Kniouesble cnosa
PUCK, meponpusaTve, NONOBOAbE, COOPYXEHMe, CUCTEMA, OMOBELLEeHUE,
3p03us, aBapus, KapaHTUH.
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INTRODUCTION
The major hazards in the Kashirsky Municipal District of the
Voronezh Region are:

1. Natural: exogenous — gully formation and
upland erosion; hydrospheric — spring flooding; weather
extremes (strong winds, downpours, hailstorms,

snowdrifts, frosts and dry spells with associated wildfires).

2. Technological: anthropogenic — hydrodynamic
accidents in waterwork systems; accidents in housing and
communal services facilities (water supply network, electric
power and heating systems); accidents at hazardous
industrial facilities and traffic accidents (road and rail).

3. Biological and social: epidemics, epizootics and
epiphytotics.

MATERIAL AND METHODS

The Kashirsky Municipal Distict of the Voronezh Region was
the object of this research. Its located in the Oka-Don
Lowland with a total area is 1,060.20 sq. km. It is
distinguished by incised river valleys and a less pronounced
dissection of the ravine-beam network relative to other
areas of the region in the Russian Plain and Kalach Upland.
The district’s hydrographic network is represented mainly
by the Don and Hvorostan Rivers. Relief does not exceed
170 m above sea level. Suffusion depressions are often
found, with the largest forms being more than 100 m with
depths of 1.5 +2 m.

The district has a mostly temperate continental
climate. Maximum annual relative humidity is 80-85%.
Average annual rainfall is 571 mm. Westerly winds are
dominant (22%) throughout the year but southerly wind
changes are also very typical (14%) [1].

Surface and underground waters are characterized
by low water availability, the district occupying an
intermediate position according to the volume of water
resources in the region per head of population. Local
surface water runoff resources are more than 50 thousand
m? per km, while the operational resources of fresh
groundwater are 70-90 thousand m?/ day.

The Kashirsky District has floodplain meadows and
forests in the basins of the Don and Hvorostan Rivers. In its
western part there are pine and broad-leaved-pine forests
which pose a threat of large wildfires during forest fire
seasons [2; 3].

A comprehensive assessment of environmental and
technogenic emergencies investigated in the district
included: statistics of emergency accidents at objects of the
same type as has occurred in the past; a graphoanalytical
study of the causal relationships of factors leading to
accidents; expert assessments of hazardous environmental
and technogenic processes; results of express analysis of
observed parameters of functioning objects; “hazard
indices” (specially designed hazard scales for potentially
hazardous substances and relevant quantities) and risk
assessments of regional and federal governmental
departments, in particular emergency situations of a
biological and social nature.

Operational forecasting methods of Russian
EMERCOM were used in predicting the parameters of
damaging impacts and their territorial distribution.

Approved methods and scientific work carried out
under the supervision of the Russian Academy of Sciences,
Russian EMERCOM and the Russian Scientific Society for
Risk Analysis were used to determine different types of
damages [4].

Industrial facilities zoning and facilities separation
based on acceptable risk criteria was carried out using
methodological approaches developed by the Russian
Scientific Society for Risk Analysis and normative
documents of the Russian Ministry of Emergency Situations
[1; 5]. The acceptable level for risk of emergencies in the
Voronezh Region is considered to be 5.72:10° 1/year [6].
The maximum allowable value of social risk in terms of the
“victim” indicator was adopted as 10" cases per year in
relation to an expected less than 10 number of victims [7].

Natural and man-made risk assessment methods
for the Kashirsky District were based on the combined
characteristics of the damage and the frequency of
negative natural or man-caused processes or accidents.
Only those events that are associated with certain losses
(failures) of the hazard recipient were considered in
negative key.

In order to assess environmental risks, the physical
risk of damage in the territory was assessed. It should be
noted that this group of risk is crucial for calculating other
types of risk, in particular the economic risk of land
reduction as a result of exogenous processes. This is
expressed by a function [8]:

Re (H) = Rf(H)d,, (1)
where — Rf(H) is the physical risk of land loss (m /year,
ha/year, km?/ year and etc.);
d. is the distribution of material value (cost of material
distribution) (rub./ m?, rub./ha, rub./ km?® and etc.).

In order to found a new indicator of the social
risk, de can be replaced with population density d,
(inhabitants per square km or inhabitants per hectare) in
the formula above:

Ry(H)=Ri(H)d, (2)

This type of risk determines the ability of
processes (one or more) to be in the zone of catastrophic
development during a certain period of time and,
accordingly, economic, material and physical losses,
including fatal consequences.

In cases when social and other types of risk are
mapped from hazardous natural and technogenic
processes which are isolated in the field of fixing losses,
their specific indicators which directly characterise the
possible damage are used. Accordingly, the individual risk
of affecting the population with a certain result, which
determines the probability of being an injured member of
the risk group in the zone of possible damage, is a specific
indicator and criterion for ranking the territory. This type of
risk is expressed as the formula below:

R(H) = Re(H)d,P(1) = d, (H)P(1), (3)
where d , is the population density (inhabitants per square
km or inhabitants per hectare);
P(l) = 1/m means the probability that one in the risk zone
will be injured (unit fraction);
m is the size of the group (members); Ri(H) is the total
social risk of injured population (member/year).

More detailed information about risk assessment in
different backgrounds is connected with an additional
account of the vulnerability of individual objects of the
economy, population and biocenoses which are under the
influence of dangerous natural and technogenic processes
of a certain intensity and phenomena, destructive power
and duration of exposure.

The mathematical risk models considered are used
to assess elementary negative effects from dangers of
certain genesis, intensity (destructive force) and duration
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of effect on homogeneous objects (territories, structures,
population groups, etc.). The sum of the elementary
danger events for all possible cases of risks, which differ in
frequency of occurrence, intensity or rate of development
and negative consequences, expresses the full
differentiated (private) risk from this danger as inside one
as inside all objects in the affected area. The sum of the
differentiated risks from all genetic types of hazards
affecting an object (s) determines the integral (total) risk of
direct losses in the physical, economic, social or
environmental spheres of their occurrence.

RESULTS AND DISCUSSION

Risk assessment of environmental emergency

The risk of exogenous processes. The Kashirsky Municipal
District is subject to ravine erosion and medium-intensity
karst development (Fig. 1). The results of monitoring
studies in this regard were produced by TC
Voronezhgeomonitoring AO Centralnoe PGO.

According to actual data obtained about the types
of exogenous process, by analogy and extrapolation with
known values, data obtained (with an allowable error of
+ 0.5%) is shown below in Table 1.
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Figure 1. Schedule of maximum and minimum values of gully erosion and karst
PUCYHOK 1. MpadmK MmaKCMManbHOM U MUHMMANbHOW BEIMUYMHBI OBPAXKHOM 3p03UK 1 KapcTa

Table 1. The Exogenous Processes of the Kashirsky Municipal District
Tabauya 1. Kk30reHHble npouecchbl KalmpcKoro MyHUUMNaAbHOro paioHa

Form of exogenous Total area

Range of influence on the territory

processes of affected territory, km? CTeneHb NOPaXKeHHOCTU TEPPUTOPUN
Bupg, aKk3oreHHoro Mnowaab nopaxkeHHoM High, km* (%) Medium, km* (%) Low, km? (%)
npouecca TEpPUTOPUN, KM’ CunbHas, km> (%) CpepHas, kM’ (%) Cnabas, km’ (%)
gully erosion 685 312 (45,5%) 68,5 (10%) 25,5 (3,7%)
OBpakHas 3po3usa
Karst 150 68,25 (45,5%) 15(10%) 5,5 (3,7%)
Kapct

a) The methodology developed in “Assessment and
Management of Natural Risks” [8] and SNiP 22-01-95
"Geophysics of Hazard Natural Processes" were used to
assess the risk of gully erosion. In accordance with this
SNiP, the range of gully erosion was assessed as low (100
mz/kmz). Therefore, the actual risk of loss of the territory
as a result of erosion will be:
R(C) = Res(C)S;= 100'312 = 31200 m*/km* (3,110 m’/km?)

Accordingly, full ravine erosion and specific
economic risks of losses in the district will be:
R(C) = Rg(C)d.= 3,110% 1' 1,12 = 34 thousand rub/year;
Res(C) = Re(C)/S= 34/312 =109 rub/km? year

b) Karst risk is calculated using the above cited
methodology [8]. The area intensity of karst deformations
for the middle category of karst hazard is Ri(C) =0,016
m*/km? year and the density of the natural-technical
system is equal to 1.12 million rub/km?.

The karst risk of loss of territory is:
Rg(C) = Rs(C) 'Sj= 0,016 15= 0,24 m’/km” year.

The final values of the social and individual karst
risks for the population of the Kashirsky Municipal District
are defined as a medium range risk.

c) Flood risk. A number of settlements in the
Kashirsky District periodically fall into the flood zone
(Table 2).

The amount of compensation payments was taken
according to real payments for the year 2018 based on
possible flooding ranges (expert assessment).

In order to assess social and material damages for
appropriate flood protection, the method of aggregate
indicators was applied [8]. It is considered advisable to use
this method in the absence of detailed data about the
situation in areas affected by accidents and sufficient data
in geographic information systems. In accordance with this
method, the average statistical data of object
characteristics and the population density of the territory
under consideration are used.
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Table 2. Number of Flooded Buildings
Tabauua 2. Koanyectso 3ataninBaembixX JOMOB

The number of buildings flooded
at the highestwater level P %

Location Bodies of water
No . Konunuectso omMoB, 3aTaniMBaemMblx HauBbICLIUM
HaceneHHbIM NyHKT BoaHble 06beKTbI
YPOBHEM BOAbI C BEPOATHOCTLIO NpeBbleHnsa P%
1 5 10 25 50
1 Biryuchenskoye Hvorostan 19 16 1 ) 0
BuptoueHckoe XBoOpocTaHb
2 Mosalskoe Hvorostan 47 a1 8 0 0
Mocanbckoe XBOpoOCTaHb
Total 66 57 19 2 0
Bcero
Compensation payments, million rubles
pensation pay tilon ru 1,76 1,52 0,52 0,04 0

KomneHcaluMoHHble BbINAaTbl, MJIH pyb.

Assessment of social and material damages were carried
out in accordance with local regulatory requirements [6].

As a result of plans established for each area, the
locations of Buryachenko (11 buildings), Mosalskoe (9
buildings) were found as points inside the zone with
average flood impact.

d) Calculation of risks associated with weather
extremes such as strong winds, heavy rain, hail, snow
drifts, frosts and droughts are based on a statistical
method. The statistical information was taken from the
existing database of the territorial centre for monitoring
and forecasting emergencies. Social and individual risks for
this type of emergency were not considered. Frequencies
of accidents that turn into emergencies are taken from
available statistics for the past 10 years.

Over the past 10 years, the recorded number of
emergencies of these types of environmental events was
18. The number of registered municipalities in the region is
34 (31 municipal regions and 3 urban districts).

Thus, the frequency of the types of noted
emergencies: Fyind; Frainfall; Fhaiistorms Fsp; Frrosts Fd., where
Fuing, is 1,8-1/34 = 1,8-2,9410° = 5,3107 1/year. If the
emergency level for the district is considered as municipal,
therefore, economic damage for assessing financial risk is
taken as the equivalent of 500 minimum wages [9], which
means 5.640 million rubles for the year 2019. The amount
of financial risk is calculated as:

Rg = 1,8-2,94'10'2' 5,640 = 0,3 million rub./year.

e) Risk assessment of wild fires. Statistical data
from the existing database of the territorial centre for
monitoring and forecasting emergencies was utilised in
calculating risk associated with forest fires. The frequency
of wildfires is determined based on statistics of the last 10
years. The social and individual risks for this type of
emergency were not considered.

To assess this type of emergency risk, it is incorrect
to employ overall statistics for the region, because forest
cover of municipal districts varies significantly and
significant differences are also observed in forest structure.
There are some fragments of pine and broad-leaved forest
in the western part of the region. A forest fire has been
recorded once (local scale) in the last 10 years.

Thus, the frequency of this type of emergency of
the municipal area is Fryrest = 110" 1/year. The emergency
level for the area was considered as local, therefore,
economic damage to assess financial risk is taken to be the

equivalent of 500 minimum wages. The amount of financial
risk is:
Rg=1 10™" 5,640 = 0,564 million rub./year.

Risk assessment of man-made emergencies
a) Hydro-technical installations accident risks.

There are two potentially dangerous waterworks in
the Kashirsky Municipal District:

1) The Moskovsky Pond (reservoir) in the
Kondrashkin Log Ravine, 0.5 km to the east of the M-4
road. The hydro-technical installation is federal property of
the Federal State Budget Institution,
Voronezhmeliovodkhoz. In 2018, the structure was
repaired and the waterworks are in a satisfactory
condition.

Should dam destruction occur, the M-4 federal
road is located along the hydrodynamic flow path. Thus the
roadway could be damaged on the reservoir side, requiring
repair work (Fig. 2);

2) The Mosalsky Pond (reservoir) in the municipal
ownership of the Kashirsky District administration
(although it is located closer to Mosalkoye which is at a
distance of 0.75 km to the northeast).

The Mosalskoye settlement is located inside a zone
of potential danger; 9 houses of Nine Yanvarya Street could
be damaged by the influence of a potential breakout wave
(the first level, in the destruction zone, 3 buildings and on
the second, in the flooding zone, 6 buildings. Currently, the
hydro-technical installation requires repair (Fig. 3).

To determine the hydrodynamic accident indicators
of this hydro-technical installation, programme modules
Volna OO0 NPP Titan-Optima were used, the results being
shown in Tables 3 and 4.

The frequency of emergencies in Table 3 are taken
on the basis that the hydraulic facility state is in a balance
and, based on the assigned service life of the established
relevant class, accident frequency assessment corresponds
to an acceptable level of risk for a hydraulic facility of class
V.

b) Risk of accidents at hazardous industrial facilities
in the Kashirsky Municipal District.

There are two potentially dangerous facilities in the
Kashirsky Municipal District located at Kolodezniy:

1) Solvent-extraction plant manufacturer — Branch
of 000 BUNGE SNG (Safety Data Sheet dated 2015);

2) Prom-Neft-Service Petroleum Products Company
(Safety Data Sheet dated 2013) [10].
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thia Kondralhkin Logr

p. Kodnpesuges Mhor

Figure 2. Locational plan of the M-4 road, 0.5 km from the Moskovsky Pond (M 1: 10 000)
PUCYHOK 2. CUTyaUMOHHBIN NnaH Tpaccbl M-4 Ha 0,5 Km oT npyaa «Mockosckuii» (M 1: 10 000)

* '\ the Mosalskoye
. tountryside

d™ Mosalskiy"

CEMIH NPy L

the Lesnoy Log river

p. Mecwoi Mor

Figure 3. Locational plan of the Mosalskoye settlement, 0.75 km from the Mosalskiy Pond (M 1: 10 000)
PucyHok 3. CuTyaumoHHbIV naaH c. Mocanbckoe Ha 0,75 Km oT npyaa «Mocanbckuii» (M 1: 10 000)

The main indicators characterizing the safety of these
industrial installations are summarised in Table 4 (Fig. 4).
c) Risk of emergency at housing and public utilities.

Emergencies related to housing and communal
services are considered as a daily possibility of violating the
living conditions of the population of the Kashirsky
Municipal District.

Calculations of the emergency risk assessment of
housing and utilities services are based on statistical
methodology. Statistics were taken from the database of
the territorial centre for monitoring and forecasting
emergency situations and the Department of Housing,
Utilities Services and Energy of the Voronezh Region. Data

about frequency of accidents has been determined from
statistics of the last 10 years. Social and individual risks for
these types of accidents have not been considered.

1. The frequency of emergency situations of the
electric power system of the Kashirsky Municipal District is
Feps = 210" 1/year. The emergency level is classed as of the
municipal type. Economic damage for assessing financial
risk is taken to be the equivalent of 500 minimum wages.
The amount of financial risk is calculated as:

Rg=2 0™ 5,640 = 1,128 ‘10 million rub./year.

2. There has been no emergency in the water

supply systems during the last ten years.
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Table 3. Accidents at hydraulic structures
Tabauuya 3. Puck YC Ha ITC
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Table 4. Accidents at hazardous industrial facilities
Tabauuya 4. Puck YC Ha ONO
Emergenc
R X - gency Number of Total harm,
Name of industrial facility Emergency frequency, Death toll victims million rubles
Ha3BaHue onacHoro scenario 1/year NormBuwmx. ven Nocroa- Vilen6
Npon3BOACTBEHHOIO 06beKTa CueHapuit 4YC Yacrora 4C, ! ’ aBLumquen Mnu:; P 6’
1/ron 4 , . pyo.
Worst .
Branch of 000 BUNGE SNG . 3,110 3 10,012
. . Hanxyawnm
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B KonogesHom .
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Figure 4. Risk indicators for accidents at industrial hazardous facilities in the Kashirsky Municipal District according

to the most probable scenario

PucyHok 4. ABapum Ha MO0 B Kawmnpckom MyHUUMNAAbHOM PaioHe MO BEPOSTHOMY CLLEHApUIO
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3. Regional statistics of heating systems of the Voronezh
Region as a whole have been used because there is no
statistical data for the Kashirsky Municipal District as an
entity. Boiler rooms with their heating system are taken as
an object (housing and communal services) to be studied
(there are 2,088 in the Voronezh Region). Nevertheless,
according to the statistical data regarding incidents
involving heating equipment in the Kashirsky Municipal
District, there were 11 emergencies.

Thus, the frequency of the study object emergency,
including the heating system of the region is calculated as
being:

Fheat = 1,17 1/2088 = 5,3 10 1/year (Fig. 5).

According to the information available, there are 58
such objects in the region. Therefore, the total risk
indicator will be:

Fheat = 5,310%58 = 3,1-10° 1/year.

Economic damage in the assessment of financial
risk is taken as the equivalent of 500 minimum wages,
because the emergency level is classed as of a municipal
type. The amount of financial risk is:

Rg = 3,1° 105,640 = 1,75 10" million rub./year.

d) Risk of transport accidents (Fig. 6).

1. Road traffic accident risk assessment. The result
was obtained with reference to the statistical data of the
traffic police of the Kashirsky Municipal District. The
frequency of emergency is Fpag= 210" 1/year. The
emergency level is local and of municipal type. The
economic damage for assessing financial risk is taken as the
equivalent of 500 minimum wages. The amount of financial
risk is:

Froos= 2 107" 5,640 = 1,128 "10° million rub./year.

If the average annual number of deaths from road
traffic accidents is 8 people (over the past 10 years), then
the individual risk of an accident will be:

Rrona: = 8/23802 = 3.36-10™ 1/year.

2. Railway accident risk assessment. There is no
information about emergency statistics relating to railroad
accidents in the Kashirsky District during the past 10 years.
Thus, calculations were based on regional statistics of the
number of emergencies of the Voronezh Region over the
past 10 years: i.e. 1 territorial emergency, 4 local and 4
community emergencies. Municipalities in the region with
railways number 28. Accordingly, frequencies of railway
transport incidents in the municipal area are calculated as:

— for the worst type of scenario

Fraiway = 11071/28 =3,6:107 1/year;

— for the most probably type of scenario

Fraiway = 8107°1/28 =2,9'10™ 1/year.

The worst type of emergency is at the regional
level, while the most probably type of scenario is at the
municipal level. Therefore, the economic damage through
financial risk assessment is taken to be in the amount of
247,5 million-ruble as an average criterion for a regional
type of emergency [11] and the equivalent of 500
minimum wages is taken as the most probably type of
scenario (Fig. 7). Accordingly, the amount of financial risk
is:

— for the worst type of scenario

R¢=3,6 10'2'247,5 = 8,91'10 million rub./year;

— for the most probably type of scenario

Rg = 2,9'10’1'5,640 = 1,64'100 million rub./year.

Social and individual risks of railway accidents were
not calculated due to the lack of statistics.
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Figure 5. Dependence graph of financial damage of an accident occurring with housing and communal services
PucyHoK 5. [paduK 3aBUcMMOCTM PprHaAHCOBOTO ywepba Npy HACTyNNeHUN aBapmm Ha 06bekTax KX
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Figure 6. Graph of financial damage of an accident according to different modes of transport
PucyHoK 6. [paduk 3aBucMmocTn prHaHCcoBOro ywepba npy HaCTynaeHUn aBapum
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Figure 7. General assessment of the risk of material damage to technogenic emergencies
PucyHoK 7. O6Lwan oLeHKa pUcKa maTepuanbHOro yuiepba TexHoreHHbIx YC

Risk assessment of socio-biological emergencies

a) Risk of epidemics. Regional statistics were used to assess
the risk of emergencies in the territory of the Kashirsky
Municipal District, because there were no emergencies
with an extremely high index of the incidence or mortality
rate in this area (i.e. exceeding the average annual by more
than 3) [11].

The municipal level of emergency epidemic
situations has been registered once in the Voronezh Region
over a 10 year period. Based on the information that the
Kashirsky Municipal consists of 32 territories, the
frequency of this type of emergency is calculated as:

F eociat, = 1 10%1/32 = 3,1-10° 1/year.

The economic damage for assessing financial risk is
taken as the equivalent of 500 minimum wages, because
the type of emergency on the area is considered as
municipal.

In this case, the amount of financial risk is:

R social. = 3,1° 10 5,640 = 1,75 * 10” million rub./year.

b) Risk of epizootics. There are no cattle farms and
pig farms in the Kashirsky Municipal District. Consequently,
statistics of the animal incidence of the Voronezh Region as
a whole were used to assess the risk of emergencies in the
Kashirsky Municipal District.

Emergency situations of epizootics have been
registered once on a municipal level in the Voronezh
Region (32 municipal districts) for the last ten years. Thus,
the frequency of this type of emergency (taking into
account the absence of pig farms in the municipal district)
is calculated as:

Fanimals. = 1 10%1/32 = 3,1-10° 1/year.

The emergency level of epizootics in the Kashirsky
District is classed as of municipal type. The economic
damage for assessing financial risk is taken as the
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equivalent of 500 minimum wages.
The amount of financial risk is calculated as:
Rg = 3,110°5,640 = 1,7510 million rub./year.

c) Risk of epiphytotics. The prevailing hazardous
pests and diseases of crops and forests are considered in
the territory of the Kashirsky Municipal District:

Pests affecting crops:

« Rodents — these occur annually during the spring-
summer or autumn-winter periods when there are
favorable weather conditions in most of the area.

e Locusts — a local population which has no
economic value.

e Moths — 1-2 times during the season over a
period of 6-12 years. Pest outbreaks with increased density
may occur if weather conditions have been favourable in
May-June for two consecutive years (i.e. T = 20-25°C and
humidity of more than 75 %). It is possible that moths
migrate from adjacent territories that provide natural
habitat foci.

« Bugs — approximately every 10 years, individual
foci occur with high numbers. If weather conditions are
favourable in the spring-summer period with the earth to
20°C, the insect begins to move in active searching pf
winter cereal crops.

o Colorado beetle — outbreaks occur every year,
insecticide treatments being used against the larvae of the
pest’s first generation, while treatment of 30-50% of the
entire sown area of potato is required against larvae of the
second generation [12].

2. Crop diseases:

« Septoria leaf spot — occurs every two years when
there is a combination of favourable weather conditions
(wet) a month before crops starting to sprout;

« Brown leaf rust — occurs every two to three years,
its progression being based on a relatively warm winter,
rainfall in the first half of the growing season and cool,
humid weather in August and September. Treatments are
carried out when the disease occurs, during tillering and
exit into the tube.

Regional statistics were used to assess the risk of
crops succumbing to diseases and pests in the territory of
the Kashirsky Municipal District.

The territorial level of emergency situation has
been registered once in the Voronezh Region during last 10
years. 32 municipalities in the region were taken into
consideration. Thus, the recurrence of the risk of crops
death from diseases and pests is calculated as:

F.=110"1/32=3,1-10° 1/year.

The emergency level is classed as of the municipal
type. The economic damage for assessing financial risk is
taken as the equivalent of 500 minimum wages. The
amount of financial risk is calculated as:

Rg = 3,1'10°5,640 = 1,75'10" million rub/year;
d) Pests and diseases of the forest.

1. Forest pests: Forest cockchafer — a local
population which has no economic value.

2. Forest diseases: Heterobasidion annosum -
extensive foci of this disease require radical control
measures. It is the principal cause of drying of pines over
large areas. Regional statistics of the Voronezh Region
were used because there is no statistical data about the
Kashirsky Municipal District specifically. Conifers constitute
24% of the total forest value of the Voronezh Region (118.5
thousand ha). Environmental reports of the territorial
administration of Rosprirodnadzor indicate that radical
measures for the control of Heterobasidion annosum
require annual processing of about 9 thousand hectares
(Fig. 8) [13].
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Figure 8. General assessment of the material damage risk of biological and social emergencies
PucyHok 8. O6Las oLeHKa pUcka MmatepuanbHoro yuwepba 6uonoro-coumansHbix YC

The area of coniferous forest in the district is 3.58
thousand ha and the risk of coniferous forest disease is
determined as follows:

Frores= (9/118,5)-3,58-1/34 = 8,0-10° 1/year.
The emergency level is classed as of the municipal

type and the economic damage for assessing financial risk
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is taken as the equivalent of 500 minimum wages. The

amount of financial risk is calculated as:

Rg = 810°5,640 = 4,51'10 2 million ru b/year.

Analysis of risk assessment results

The frequency of the most possible risks of emergencies in

the Kashirsky Municipal District of the Voronezh Region is

presented in Table 5.

Table 5. The main possible risks of an emergency on the territory of the Kashirsky municipal district of the Voronezh region
Tabnuua 5. OCHOBHble BO3MOKHble PUCKM BO3HUKHOBEHMA YC Ha TeppuTOpUM KalMpcKoro MyHMLMNANbHOTO paitoHa

BopoHexKcKol obnactu

Risk
Puck

Processes
Mpoueccbl

Risk indicator — frequency
of accident, 1/year
MokasaTenb pucKa — YacToTa
peanusauum cobbitus, 1/rog,

Specific of manifestations
KoHKpeTHble NpoABaeHuns

Environmental emergency / NMpupogHbie YC

Occupies 64.6% within the territory of the

Gully erosion municipal area
[ 0.06
3 % OspaxHas s3po3ua 3aHumaeT 64,6% B Npeaenax Tepputopmn
S I MYHULMNANAbHOrO paiioHa
]
205 Occupies 0,10% within the territory of the
9 2 Karst municipal area
© ® Cyddo3MoHHbIe NpoLecchl 0.02 .
(KapcTb) 3aHumaet 0,10% B npeaenax Tepputopun
MYHULMNANbHOTO paioHa
o @ Floods the settlement Biryuchenskoye
= S . o
g § Spring flood on the river 0.04 MoaBepKeH 3aTONEHWNI0 HACENEHHbIM NMYHKT
§ z Hvorostan BuptoueHckoe
o
"C;{ S BeceHee nososoabe Ha p. Floods the settlement Mosalskoe
< %‘ XsopocTaHb 0.03 MoaBepKeH 3aTONNEHMIO HAaCeNEHHbIN NYHKT
=z Mocanbckoe
Strong wind Within the territory of the municipal area
. 0.04 B npepenax TeppuTOpMM MyHULIMNANBHOTO
CunbHbIN BeTep paﬁpo:; ppuTOp YHUL
Rainfall Within the territory of the municipal area
e 0.04 B npepenax TeppuTOpMM MyHULIMNANBHOTO
g NneHu VP ul ppuTop yHUL,
@ z paitoHa
€3 Hail Within the territory of the municipal area
g E Ioa 0.03 B npegenax Tepputopmun MyHULMNANbHOTO
39 paa paiioHa
2 3 Within the territory of the municipal area
é g Snow drifts 0.03 B npepenax e M'\I{O MU MYHU Msaanoro
o 2 CHeXHble 3aHoCbl ' up A ppuTop YR
25 paiioHa
© E Frost Within the territory of the municipal area
=
0.04 B npepenax TeppuTOpMM MYHULIMNANBHOTO
* 3amopocku vp 5 PRYTOP YAnY
paitoHa
Drought Within the territory of the municipal area
g 0.03 B npegenax TepputopmMmn MyHULMNAAbHOTO
3acyxa paitoHa
Areas of pine and broad-leaved forests are
92 Forest located in the Western part of the region
& ; TecHbie 0.04 B 3anagHoM YacTu paioHa pacnosioXKeHbl
T2 dparmeHTbl COCHOBOIO U LUIMPOKOANCTBEHHOTO

neca

Technogenic emergencies / TexHoreHHble YC

the Kondrashkin Log ravine
[TC B 6anke KoHapalwkuH Jlor

Hydrotechnical facilities closer to

0.06

The pond "Moskovskiy" is placed 0.5
kilometers to the east of the M-4 route
BocTtouHee oT Tpaccobl M-4 Ha 0,5 km —
pacnonoxeH npysa « MoCKOBCKUn»

Mosalskoye countryside
[TCy c. Mocanbkoe

a) hydrodynamic
rmapoanHammyeckmne

Hydrotechnical facilities near the

0.04

The pond "Mosalskiy" is placed at a distance of
0.75 km to the Northeast

Ha yaanennn 0,75 Km Ha ceBepo-BOCTOK —
pacnonioxeH npya «MocanbCcKuiny

Kolodezniy
dunmnan OO0 «BYHIE CHIM»
B8 KonoaesHom

Accidents / Asapuu

Branch of 000 "BUNGE SNG" in

0.04

The territory of Kolodezniy
n. KonoagesHoii

000 "Prom-Neft-Service"
000 «Mpom-HedpTb-Cepauc»

b) Industrial
MPbILWAEOMHHbIE

0.06

The territory of Kolodezniy
n. KonogesHoii
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Electro-power systems

On electro-power systems within the territory
of a municipal area

0.03 Ha anekTpo-aHepreTMyeckmnx cuctemax B
- CucTembl aNeKTpoCHabKeHnA
- nprve,qenax TEPPUTOPUU MYHULMNANBHOTO
w 3 < paiioHa _ :
3 g ; Water systems within the territory of a
2 v 7 Watersystems 0.03 municipal area
S g g BopocHabxkeHune ' Cuctembl BOAOCHabKeHNUA B npeaenax
" o
E g \'é TEPPUTOPUN MYHULMNANIBHOIO panoHa
S 8 Heat supply systems within the territory of a
< Heating systems 0.04 municipal area
TennocHabxeHue ' CucTeMbl TENIOCHABXKEHWA B Npesenax
TEPPUTOPUM MYHULMNANBHOTO pPalioHa
. 2 Road Within the territory of the municipal area
S I ABTOMOGUNBHBIE 0.14 B nvpep,enax TEPPUTOPUN MYHULMNANBHOTO
a g paiioHa
g g Railway Within the territory of the municipal area
T o 0.06 B npepenax TeppuTOpMM MyHULIMNANBHOTO
F KenesHof0poKHble .
paioHa
Sociobiological emergencies / buonoro-counansHbie HC
8 < The result was obtained from the
g s average statistical data of the Within the territory of the municipal area
s g Voronezh region 0.02 B npepenax TeppuTOpMM MyHULIMNANBHOTO
gz PesynbTaT nosyyeH no cp. crar. paiioHa
w7 OaHHbIM NO BopoHeXcKoi 061.
8 < The result was obtained from the
5= average statistical data of the Within the territory of the municipal area
§ § Voronezh region 0.02 B npepenax TeppuTOpMM MyHULIMNANBHOTO
& B PesynbTaT nosyyeH no cp. crar. paiioHa
=° AaHHbIM NO BopoHeKcKoi 06:.
.g s Crop pests; Crop diseases; forest
g :§ pests; forest diseases Within the territory of the municipal area
s é. Bpeautenu c./K. KynbTyp; 0.06 B npegenax Tepputopmun MyHULMNANbHOIO
:‘,‘ N 60ne3HU C./K. KyNbTyp; paitoHa
s ® BpeauTenn neca;,6onesHn neca

The principal output of the risk assessment for the territory

of the Kashirsky Municipal District of the Voronezh Region
was the construction of the following diagrams of social
risk and risks of damage to property (F / N-F / G-diagrams)

An analysis of Fig. 9 defines the social risk for the

area as slightly higher than the maximum allowable. This is
based, first of all, on the presence of 11 zones of
inundation from flooding and from 2 ponds (reservoirs)

(Figs. 9 & 10). which pose a direct threat to population.
F
10 | =
103 o \
io? -
10
10" s,
LiFE. -.
107
1 o 1M 100 ™. D'ETEGI'I." L (.
Reference designation: Yo onnpe obommanenmn;
= — accidents at industrial hazardous facilities, = — 0No:
= — accidents at hydraulic structures; & —-rTC:
= — transport accidents. @ —ATn.

Figure 9. Social risk
PucyHok 9. CoumanbHbI pUcK
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Figure 10. Risks of damage to property
PucyHok 10. Puck maTepuanbHoro yuepba

Based on analysis of Fig. 10, the following conclusions can
be drawn: the territory of the Kashirsky District is subject to
dangers from floods, the presence of potentially dangerous
hydraulic facilities, wildfires, biological and social dangers;
moreover, there are risks of accidents from housing and
communal systems and with transport. The risks of
property damage are high enough for emergencies within
potentially dangerous situations, but, nevertheless, they
can occur.

Potentially hazardous facilities with worst type of
scenarios are in the zone of acceptable risk of emergency.
According to the most probably type of scenarios, the level
of regulatory acceptability is exceeded [8].

CONCLUSION

Recommendations for reducing the risk of emergency

So as to minimise the levels of social risk, preventive
measures aimed at reducing losses caused by floods must
be achieved by:

- bringing hydraulic structures into
compliance with safety level requirements of regulatory
documents and developing measures to alert populations
at a time of threat - which should significantly reduce
potential mortality.
clearing riverbeds to increase the flow
capacity of flood waters, considering the question of
possible dam construction in certain areas and conducting
other related engineering activities.

It is advisable to increase the reliability of safety
regimes of hazardous facilities and of hydraulic structures
operations to minimise the consequences of emergencies.
In these cases, procedures should be implemented to
accelerate operational services’ response time, to improve
emergency equipment and to develop warning systems for
populations located in areas of potential risk.

In order to reduce the risk of forest fires and
mitigate their consequences during the fire hazard period,

@ — BHOADO-CoUMEALMe HE

it is necessary to restrict access to forests and to prepare

and equip voluntary units to extinguish forest fires.
Recommendations for reduction of the negative

impact of exogenous processes on the Kashirsky Municipal

District and its economy through stabilization and
protection of vulnerable lands include 2 groups of
approaches:

- for gully erosion: embankments and

afforestation of developing ravines; planting of bottom
plantations for sludge filtration (poplar, willow) in order to
reduce bottom erosion; limitation of water-retaining
capacity shafts on slopes to reduce soil erosion; meadow
formation for side ravines in places of pipeline incision
together with strengthening with stones.

for karst processes: regional planning which
involves filling fissures with clay, backfilling of funnels,
water-collecting plumbing systems with channels to drain
rain and melt water.

In order to prevent the risk of a rise in accidents to
life sustaining systems of housing and communal services,
scheduled repair compliance, gas system and electricity
monitoring and a review of water payment protocols are
recommended. This is because any disconnection which
arises from malfunction places the life support system and
infrastructure at risk.

Based strictly on the objective of reducing potential
biological and social emergencies, it is recommended that
government departmental emergency monitoring systems
be developed whose units will be located in the territories
where dangers may occur. Moreover, their equipment,
quarantine and observational measures must be improved.
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Abstract

Aim. To examine the contribution structured systems of social mores
(adat) and religious and secular public education have made to developing
and sustaining socio-ecological environment management in one
community, Verkhnee Gakvari, in the upper valley of the Andiiskoe Koisu
in the Dagestan Caucasus, from deep antiquity to the present day.
Discussion. The research involved an extensive review of the relevant
literature and on-line resources dedicated of the region. Communities
were visited across the region and discussions were undertaken with their
representatives, as well as with other stakeholders. A particular emphasis
was placed on the exemplary system of environmental education provided
at the Verkhnee Gakvari School and its positive impact in sustaining the
socio-ecological production landscape of its territory. Significant progress
was made in researching and documenting the range of issues
fundamental to understanding the formation and continuity of the inter-
dependencies with nature and the cultural landscapes unique to these
agro-pastoral cultures of the upper Andiiskoe Koisu. This includes a
comprehensive documentation of the contributions the Verkhnee Gakvari
School has made to the preservation of its community’s socio-ecological
production landscape.

Conclusion. Verkhnee Gakvari and other traditional communities of the
upper Andiiskoe Koisu present a unique multi-millenial cultural continuum
of global significance for understanding the evolution of human society
and are a remarkable survival in Europe of successful and harmonious
socio-ecological production landscape interdependencies. As the
combined impacts of modern society and climate change now inevitably
impinge upon the ability of the inhabitants of this ancient homeland to
sustain the benefits which they have so successfully crafted from their
environment, the region is in priority need of national and international
recognition and support.

Key Words
Socio-ecological production landscape, environmental management, agro-
pastoral community, Dagestan, Caucasus.
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naHowagmy (SEPL) dns MexOyHapodHo20 napmHepcmea no uHuyuamuee Camoama

BepxHee NaKkBapu: BKNa4 agata, peIMrmosHbix yoexxaeHui
WU HapoAaHOro o6pa3oBaHUA B KONJIEKTUBHOE yNpaBaeHUe
OKpY’KaloLw,en cpeaoi B arpo-nacrTbipckom coobuiecree
[arectaHcKou yactn bonbworo KaBKasa

Fan I'Ie'repﬁpup,ml, Maromeg M. Mcmaunosz, Wamunb M. Mcmaunosz, Myprasanu X. Pa6ap,a|-|osl,
Annmypag A. Fap,mueel, A6aynramug A. Teﬁmypoel, MypTy3anu P. PaGaAaHOBl, MaguHa . ,D,ay.qosal,

A6ayn-Tamug M. A6,a,ynae|31
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Pesiome

Lienb. M3yuntb BKAaA, CTPYKTYPUPOBAHHBIX CUCTEM COLMANIbHBIX HPABOB
(apaToB), pPenUrMosHOro M CBETCKOTO roCyAapcTBEHHOro 06pa3oBaHMA B
pa3BUTME M NOAAEPIKAHWE YNPaBAEHUA COLMANbHO-3KOIOMMYECKON cpeabl B
coobuiectBe BepxHee laKBapu, PacnosioEHHOM Ha BeEpXHEM y4vacTke p.
AHgmicKkoe Koicy B BbICOKOropHom [JarectaHe OT rnyb6oKoW ApeBHOCTU A0
HaLWWWX AHEeMN.

Pe3ynbTatbl. MiccnepnoBaHve BKAOYANO O6LIMPHBINA 0630p COOTBETCTBYHOLLEN
NIMTepaTypbl M OHNAMH-PECYpCcOB, MNOCBALEHHbIX pernoHy. [ocetunu
coobuiectBa MO BCeMy pPerMoHy W nposenn obCyXKAEHUs € uX
npeacTaBUTeNAMM, @ TaKXKe C APYrMMU 3auHTEPecOBaHHbIMM CTOPOHAMM.
Ocobblit aKueHT 6bl1 caenaH Ha 06pasLoBOM CUCTEME 3KOJIOTMYECKOro
06pa3oBaHuA B LWKoNe BepxHee MaKkBapu U ee NONOXKUTENbHOM BAUAHUU Ha
COXpaHeHWe COoLMaNbHO-3KOOMMYECKOr0 NPOU3BOACTBEHHOro JfaHAwadTta
TEPPUTOPUN. 3HAUUTENbHbIA Mporpecc Hbla AOCTUTHYT B UCCeA0BaHUU U
OOKYMEHTUPOBaHMM pAda yHAAMEHTA/bHbIX BOMPOCOB ANA MOHUMAHMUA,
$GOpMMPOBaAHNA U HENPEPLIBHOCTM B3aMMO33aBUCMMOCTEN C NPUPOAHBIMU U
KYZIbTYPHbIMM  NaHAWadTammn, YHUKANbHbIMU OAA 3TUX arpo-nacToMLHbIX
CUCTEM BEepXHero y4actka p. AHguiickoro Kolwicy. 3To BKAto4YaeT B cebs
MCYEPMbIBAOLLYIO [JOKYMEHTALUMIO O BK/Aade LWKo/bl BepxHee [lakBapu B
COXpaHeHWe COoLMaNbHO-IKOIOrMYECKOTO NPOU3BOACTBEHHOrO JfaHAwadTta
cBOEro coobuiecrsa.

3aknouyeHne. BepxHee [akBapu W gpyrve TpaguMLMOHHblE coobliecTsa
BEPXHEro y4yacTtka p. AHguiickoro Kolicy npeactaBastoT cobon yYHUKaNbHbIN
MHOFOBEKOBOW  KY/IbTYPHbIN  KOHTUHYYM [/106a1bHOrO  3HayeHWAa Ana
NOHMMaHWA 3BOJIIOLMUN YEN0BEYECKOro OBLLLECTBA U ABNAIOTCA YANBUTENbHbIM
NepeXXMTKOM € FAPMOHWMYHOM  B3aMMO33aBUCMMOCTbIO  CcOUMasnbHO-
3KO/I0rMYeCcKoro Npoun3BoACTBEHHOrO NaHAwadTa. CoBpemeHHoe 06LecTBo U
KAMMATUYECKME W3MEHEHMs OKasblBalOT B/AWAHWE HA  BO3MOMHOCTb
COXPaHEHWUsi MPUPOAHbIX 6nar KUTensmMmu 3TON ApeBHEN poAMHbI. Takum
06pa3om, paccmaTpuMBaeMbli PErMoH B MepByl o4vyepeab Hy)KA3eTca B
rocyapCTBEeHHOM NOAAEPIKKE U MEKAYHAPOLHOM MPU3HAHUN.

Kniouesble cnoBa
CoupanbHO-3KOOTMYECKMIA NPOM3BOACTBEHHBIN NaHAWAdT, NPMPOAONONb-
30BaHWe, arpo-nactopasnbHoe coobuiectBo, [larectaH, KaBKas.
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INTRODUCTION

This study was undertaken to document and raise
awareness of the long, undisrupted course of human
occupation in harmony with nature of the upper Andiiskoe
Koisu region in the high Caucasus of Dagestan from the
perspective of the role played by social mores (adat) and
religious and secular education in collective environmental
management with a focus on the exemplary contributions
of the Verkhnee Gakvari community and its school.

Figure 1. Minaret of Verkhnee Gakvari: View across the
Andiiskoe Koisu to the Bogossky Ridge

Here, as climatic conditions gradually ameliorated
following the last Ice Age, a complex of post-glacial high
altitude landforms were ultimately to provide a home for
the rich and diverse range of alpine and subalpine flora and
fauna and habitats which characterize the region today.
Man, having survived in the glacial refugia provided by the
adjacent lowlands of Transcaucasia following the first
appearance of hominids in Eurasia there some 1.8 million
years ago, was to return to hunt and forage and find a
uniquely compatible ecosystem, sheltered by geology from
outside view and intrusion and blessed by nurturing
microclimates and bounteous soils. By some 6,000 years
ago, Neolithic man was optimizing a range of fertile bio-

Three interconnecting rivers systems (Koisu) drain
the inner fastnesses of the south-west of the Dagestan
Caucasus. The turbulent headwaters of the most remote of
them, the Andiiskoe Koisu, slice a dramatic course amongst
towering snowy ranges, still being sculpted by remnant
glaciers of the great ice sheet which enclosed the entire
high Caucasus during the last Ice Age (c. 110,000-11,000
years ago) [1-12].

Figure 2. View from the Snegovoy Ridge across the
valley of the Gakvarinka River and the territories of
Verkhnee and Nizhnee Gakvari to the Andiiskoe Koisu
and the Bogossky Ridge

niches in the Dagestan highlands for permanent habitation
on the basis of high altitude cereal-based agriculture and
stock-raising, maximizing the benefits of what nature had
to offer and in symbiosis and co-evolution with it [13].

For the first 50 km of its course the Andiiskoe Koisu
cuts a massive south-north gorge through a post-glacial
topography fed by deeply incised tributary valleys on either
side flowing off the mountain peaks of the Snegovoy Ridge
to the west (highest 4,285 m) and the Bogossky Ridge to
the east (highest 4,151 m) [14]. Today this richly geodiverse
territory is administratively the Tsudmadinskiy District of
Dagestan (Fig. 3-4).

Figure 3. Map of the western Caspian Sea area and eastern Caucasus. First European map to indicate the existence and
approximate location of “Awaria” (Avaria), through which runs the Andiiskoe Koisu. By Joseph Nicholas de I'lsle, 1727
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Figure 4. Topographic map of the Tsumadinsky District and neighbouring districts with the valley and tributarie

of the Andiiskoe Koisu. Verkhnee Gakvari is located in the valley in the centre of this image. Inset indicates location

of the village and district in the Republic of Dagestan

The Andiiskoe Koisu eventually changes to a more open
course to the northeast below the regional agricultural and
market centre of Botlikh as the geology abruptly changes,
allowing orchard and other crops to be grown in broad
man-made stone-walled terraces along the river banks in
an area of rain shadow which is drier than the moister
upper reaches.

Upstream the settlers of the communities of the
north-central upper headwaters region of the Andiiskoe
Koisu chose to occupy and optimize unique
geomorphological and associated ecological resources of
fertile pockets of arable alluvial and glacial soils which had
accumulated between sub-alpine and alpine altitudinal
zones in each of the tributary valley systems feeding into
the Koisu.

The equitable microclimate which characterizes the
north-central section of the headwaters gorges and
tributary valleys was an important factor in the choice of
settlement locations in terms of both human comfort and
mobility and agricultural requirements. Winters are rarely
extremely cold and snow generally did not lie on the
ground for long periods, there being persistent snow cover
only on the highest peaks bordering the Koisu. Summers
are mild and sunny with frequent downpours of rain. Of
major significance also was that these altitudes were above
the “fever zone”, the areas of endemic malaria which
plagued populations of the coastal lowlands and lower
levels of the river systems of Dagestan [15]. High mountain
crops likewise were little affected by the insect pests to
which they were subjected in lowland areas.

Unlike in many other parts of highland Dagestan,
where much ingenuity, time and effort has been expended
over many millennia in constructing substantial tiers of
terraced fields to retain sparse soil resources, post-glacial
pockets of deep argillaceous soil in the north-central
landscapes of the headwaters region of the Andiiskoe Koisu

were available to be used with much less human
engineering effort. The inherent slope stability of these
soils meant that terraces sculpted by hoe to create even
fields kept their form without masonry retaining walls.

Research into the genetics and linguistic histories of
current populations in the headwaters region of the
Andiiskoe Koisu indicates that already by some six
millennia ago, groups had begun creating what were to
become unique cultural enclaves in each of the major
tributary zones along the gorge, each developing its own
language and ethnic traditions but sharing the same ways
of utilizing the landscape and its resources. Today these
enclaves (often never larger than a few thousand
individuals) survive having preserved their geographic,
linguistic and cultural identities intact for thousands of
years without any fundamental disruption. Their languages
— Godoberi, Botlikh, Chamalal, Bagulal, Tindi and Khvarshi —
belong to the Avar-Andic-Didoic group. There is also a
section in the left central flank of the headwaters region of
the Koisu where the indigenous language is Avar (Fig. 5, 6).
The combination of geography and patriarchal endogamy
has produced a highly structured regional population
exhibiting great linguistic diversity, with genetically isolated
societies existing more or less autonomously within a
relatively small geographic territory [16-27].

The subsistence economies of these agro-pastoral
communities evolved with a reliance on benefits (a)
produced by man in interaction with and reliance on
nature and (b) produced by and directly obtained from
nature. Traditional subsistence was based on the
cultivation of cereals (much later supplanted by potatoes
and corn) and the raising of sheep and the robust, small
cattle, as well as the use of products sourced from forests
and the vegetation of more open natural habitats. These
resources are still the mainstay of existence in the high
mountain communities of the Andiiskoe Koisu.
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Figure 6. Map showing areas where West Dagestanian languages are spoken: Botlikh, Karata, Chamalal, Bagvalal, Tindi and Avar

and the Didoic of Khvarshi

Eco-Functional Altitudinal and Geomorphological Zonation
A key feature of the common agro-pastoral culture
developed by communities in the region is that their
territories are divided according to clear patterns of eco-
functional altitudinal and geomorphological zonation,
which, once successfully established, have been

consciously maintained for millennia in ways which mirror
the Japanese Sotoyama relationships [28].

These functional zones can be schematically
represented thus for the generality of high mountain
settlements on either side of the Koisu (Fig. 7).
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Figure 7. Generalised schematic of eco-functional zones according to altitude of the high mountain communities on either

flank of the northern upper reaches of the Andiiskoe Koisu

The principal settlements of the Andiiskoe Koisu valley are
all situated at the upper levels of sustainable human
comfort in terms of temperature and year-round
accessibility within a boundary zone between what are
generally accepted as subalpine and alpine altitudes at
these latitudes, that is between approximately 1.650 and
2.150 m asl.

From the level of the Koisu to the high peaks, each
settled tributary zone has distinct functions relating to
altitude and geomorphology, as follows:

e What is in essence the vertical axis of
community territory is a tributary river draining the high
peaks behind the settlement and flowing through or
adjacent to it.

e An eco-functional zone around the settlement
serves as the functional core of a broad area of agricultural
cropland (i.e. land ploughed for cereal and other staple
cultivation) in an altitude range from sub-alpine to alpine.

e Embracing the settlement area as a whole or
not far distant is a considerable area of forest dominated
by pine (Pinus sosnowskyi Nakai) in the central region of
the upper Koisu where timber is cut for building and fuel
and the making of agricultural and other implements. The
forest and its periphery is also a resource for a range of
edible and medicinal wild plants.

e Above the settlement and core cropland are
open lands used as hay fields and for grazing of cattle. At
the higher levels of this zone grassy alpine slopes and
meadows are used for pasturing flocks of Dagestani
mountain fat-tailed sheep in the warmer months until they
are driven to distant winter pastures in the piedmonts and

plains behind the Caspian coast. Various shrubby plants on
the verges of this zone provide a range of edible berries
gathered in season.

e At the highest elevations behind the village are
untamed rocky wilderness areas of mountain peaks, the
habitat of wild game.

e Below the central settlement and agricultural
zone, the tributary river characteristically cuts a deep,
narrow gorge where watermills are situated to exploit the
faster flowing water. The sides of these tributary gorges
are used for the free range grazing of cattle and donkeys.
Here a range of herbs grows which are collected for
domestic use.

e The lowest community territorial zone is where
the tributary river meets the main course of the Koisu.
Here stone terraced fields are characteristically
constructed where orchards of fruit and vegetable may be
grown at the higher temperatures there and where there is
also the possibility of irrigation.

e Each community territorial zone is linked to its
immediate neighbours by a system of well-engineered and
maintained trails passable on foot or by donkey at the high
altitude levels of the settlements themselves. Travelling by
these routes the upland settlements are actually not far
from one another and quite accessible by locals. Only since
roads were built along the Andiiskoe Koisu have these
highland trails been superseded, considerably extending
the distance of travel between settlements as the roads
follow the river and then up the tributary valleys of each
community.
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Core community settlement and cropland zone

The core settlement of traditional tiered stone-built
dwellings and ancillary structures is generally situated
within the lower levels or periphery of a substantial
agricultural zone used for the growing of cereal crops and
hay on tillable boulder-free glacial soil. Soils are ploughed
with a wooden plough (fitted with an iron share) usually
drawn by two steers of the small local cattle. Settlements

Figure 8. View of village of Verkhnee Gakvari from the east.
The microdistrict of Egdada is in the foreground and that
of the old village centre and mosque behind. The microdistrict
of Mazhbal is in the right centre of the photograph

The larger settlements were distinguished by having a
Friday mosque and community cemetery.

Some small villages such as Gigikh, Sasitli and Ssuidi
were dependent on the larger ones. They did not have
their own cemeteries, meeting place or Friday mosque and
matters related to their internal life were decided at
gatherings of the larger villages with representatives these
smaller settlements.

A key factor in each community’s chosen location
was the availability of a reliable source of water for
drinking and domestic purposes for the settlement itself
and for watering gardens and livestock. Throughout the
Caucasus sources of drinking water are highly valued for
their particular taste or minerals perceived as beneficial to
health [29]. Water is also essential for ritual religious
ablutions, so much so that immediately adjacent to each
central village mosque water is made available either in a
separate ablutions room or via a fountain from which
water is gathered by local residents for general use.
Villagers also pay proper attention to the physical
maintenance of particularly valued natural springs in their
territories, ensuring that they are clean and accessible and
not damaged by livestock. In some cases, like the gushing
clear mountain torrent of Inkhokvari in one of the
tributaries of the Koisu, they are a source of local pride,
their pure waters attracting visitors and revenue to the
community.

Traditionally, small hamlets (khutora) used by one
or a small group of households, were also built, either on

are often built on a rocky outcrop adjacent to or
overlooking the axial river tributary which generally bears
the name of the cultural group or settlement (e.g.
Gakvarinka River) through whose flows its territory.
Traditionally the main construction materials for dwellings
and service buildings were locally-sourced stone, wood and
clay (Fig. 8, 9).

Figure 9. View from the old central quarter of Verkhnee
Gakvar to the west with the minaret and microdistrict
of Egdada. The Verkhnee Gakvari School is the long building
situated horizontally in the centre of the picture

the fringes of community territory for easier access to
fields or where springs were available for watering
livestock (and where fodder could be stored and animals
stabled). These hamlets were not condoned officially
during the Soviet period (all residents being required to live
in a central collective location) but in some cases they
continued to be used as they were the location of essential
springs for watering fields and animals [30]. Small mosques
or prayer rooms equipped with prayer rugs are often built
along trails and roads for the use of whoever may be in the
locality at prayer times. There is usually some natural
source of water for ablutions nearby.

The major central altitudinal zone of the village
territory was that devoted to the growing of cereal staples
(Fig. 10-13). Locally adapted winter wheat, winter barley,
spelt, rye and oats (many varieties of which were endemic
and the result of a very long and process of both natural
and purposeful human selection) grew excellently on these
soils at these altitudes, although the quantities produced
were sometimes insufficient for community needs. Extra
grain was bought in regional markets (Botlikh, Khunzakh,
Buynaksk) in exchange for dairy products (cheese, butter,
and skins) obtained from the village’s sheep and cattle (a
donkey journey to the latter might take three weeks).
Peripheral areas bordering crop land or fields in fallow
were used to produce hay which was cut, dried and stored
in late summer and autumn as winter fodder for cattle (Fig.
14-17).
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Figure 11. Preparin a field for planting in the cropland
above the village of Verkhnee Gakvari. Rotary cultivators
are increasingly taking the place of the traditional plough

The principal subsistence agricultural products of these
communities prior to the 19" century were grains (wheat,
barley, spelt, rye and oats), root vegetables (carrots and
beet), cabbages, onions, pumpkins, beans, peas and fruits
(apples at high altitudes and apricots — native to the slopes
of the upper reaches of the Koisu — at lower, warmer
levels), cherries, plums, pears, persimmons, walnuts and
grapes. In the 19" century both potatoes and corn were
introduced and became staple crops. Following the Soviet
state-imposed halt in the 1950s on wheat cultivation in the
region, industrially-milled white flour from more central
regions of the USSR became widely available and water
mills began to close. Corn has become a favoured source of
flour for the flat, round, unleavened breads of traditional
home cuisines. It is also used for khinkal, the staple “pasta”
of much of inland Dagestan (otherwise made from wheat

Y
i

Figure 12. Summer growth in fields of Verkhnee Gakvari

flour). Both wheat and corn flour were also used to make
chudu, flat pan-fried cakes filled with nettles, soft cheese,
meat or mashed potatoes which are still standard food
items. A popular porridge was also prepared from oatmeal
(Fig. 18-24).

Although corn is a labour-intensive crop, it is
favoured because of its high yield. It is also easy to store.
Individuals in certain high altitude communities such as
Khvanada sell their own stone-ground flour in the weekly
market in the regional centre of Agvali as a premium
product in demand because of its organic purity. Potatoes
have also become a standard staple crop, easily tended and
at these altitudes are not affected by the insect pests which
ravage potato fields in some parts of Russia. They are also
easily stored.
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One of the principal foods provided by nature is honey; the Tsumadinskiy District is the abundance of bees, bumble
prior to the availability of beet sugar it was the principal bees and other insects busily engaged in pollinating
sweetener used. Hives are set where wild herbs and trees cultivated and wild flowers — a testimony to the healthy
were in bloom. A noticeable feature of the warm months in status of local biodiversity.
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Figue 13. Threshing grain with donkys an
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Figure 14. Preparing scythes for cutting hay. Figure 15. A family cutting
Verkhnee Gakvari Verkhnee Gakvari
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hay in late summer.
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Figure 16. Transporting hay by donkey to family hay loft.
Verkhnee Gakvari

Figure 18. Women tending potato plants

Figure 20. Traditional wooden bucket of local manufacture
with Arabic inscription. Selling potatoes in Saturday market
in Agvali in spring

Flax was also grown but not to make linen, the dark flax
seeds being a much valued-ingredient in urbech.

In the late 19" century salad vegetables such as
tomatoes, peppers and cucumbers began to be grown in
domestic gardens. Today these, as well as greens like sage,
sorrel, parsley, dill and coriander, beet, cabbage, onion and

Figure 17. Donkeys feeding on hay. Their wooden saddles
are used to transport hay and sheaves of unthreshed
grains. Verkhnee Gakvari

Figure 21. Pic.k-i carrot crop in field bside
the village. Verkhnee Gakvari

pumpkins, are grown in small domestic plots in soils
nourished by manure from adjacent family cattle byres or
chicken coups. Wild greens are extensively gathered to be
used as salads or ingredients in cooking traditional fried
specialities in early spring and summer.
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Figure 22. Stripping corn cobs from their stalks. The stlks
will be dried and used as winter fodder. Verkhnee Gakvari

Figure 24. Mountain stream flowing into an a

The preserving of fruits, vegetables and meat was a
primary element of the domestic economy and was done
when these foodstuffs were at their seasonal peak. Today
locals wait until there is a glut in the national market for
tomatoes, peppers and aubergines when they can be
bought in bulk at the regional weekly markets in Agvali
cheaply. Some are processed and bottled, while some are
cut up and packed in domestic freezers. Local meat which
was traditionally cut up or made into sausages and air dried
in winter is nowadays also placed in domestic freezers after
slaughtering. The community thus ensures itself of low
cost, nutritious organic foods all year round.

Community forest zone
Embracing and adjacent to or at a slightly higher elevation
to all these north-central Andiiskoe Koisu headwaters
communities within their surrounding croplands is a
natural forest zone usually dominated by Sosnowskiy pine
(also known as Pinus kochiana or Sosna kokha) endemic
and specific to this region of mountain Dagestan [31],
which provided easily accessible timber for building and
the manufacturing of utensils and tools as well as fuel for
cooking and heating. Further upstream the forests of the
Andiiskoe Koisu are of birch or mixed birch and pine [32].
Here it is important to stress to what degree the
common highland culture of this region is linked to the

nimal watering trough in

asture land zone above the village of Verkhnee Gakvari

local plant world. Unlike most communities of traditional
Dagestan, which have habitually used earthenware pottery
for millennia, those of the upper Andiiskoe Koisu region are
characterised by a remarkably non-ceramic culture.
Ceramics were not made locally, although it is reported
that those from the traditional pottery making centre of
Balkhar in the Akushiinskiy District of east central Dagestan
were popularly traded items.

Traditional settlement sites along the Andiiskoe
Koisu are accordingly remarkable for the absence of
ceramic sherds, so useful to archaeologists and
ethnologists for dating and cultural attributions. Instead
many forms of traditional containers, plates bowls, spoons,
kneading troughs, saddles etc. were locally made of wood
(often decoratively carved) [33]. Even today in the principal
regional weekly market held on Saturdays in Agvali, the
district administrative centre, potatoes in season are
presented in fine-walled cylindrical wooden buckets, some
still inscribed in Arabic script. Local plants also provided
materials for utilitarian basketry items, such as baskets for
carrying produce, mountain backpacks and saddle baskets
for donkeys. These were often produced domestically.
Certain items of metal made in other places of Dagestan
which specialise in metalwork were also part of the
traditional repertoire of housewares. Metal pitchers and
large jugs for carrying water and large cauldrons and frying
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pans were standard items in every household in the region.
Expensive metal utensils were purchased at the bazaars of
Khunzakh, Agvali, Botlikh, Buynaksk and other places.
Today these items have largely been replaced by similar
forms industrially produced of plastic or metal.

A blacksmith worked in most larger settlements,
producing a range of practical iron items used in agriculture
such as ploughs, hoes, picks and rakes, as well as fittings,
tools and utensils used for a multitude of building and
domestic purposes.

Precious domestic supplies of grains, seed and
dried goods are housed in carefully constructed wooden
storage structures (in Russian generally called ambar — but
with variants in each of the local indigenous languages) of
interlocking evenly adzed timbers, installed outdoors but
immediately adjacent to the stone built dwellings. They
provide a secure rodent-free and dry storage environment.
As in other regions of mountain Dagestan, grain was also
stored indoors in large wooden grain bins which were a
major decorative feature of household interiors. Wood for

building was cut in the forest by itinerant brigades of
specialists who visited the settlements each year and
crafted the various timbers used in the local vernacular
traditions. The massive dimensions of some of the pine
beams in older buildings are testimony to the scale of the
conifers that once grew in these forests. They are
potentially important sources of dendrochronological and
climatic data.

The neighbouring forests and the vegetation on
their verges provided an abundance of wild edible seeds,
cones, nuts and fruits. The acidic soils of the area
supported a range of plants producing wild berries. Some
were used for teas as were wild herbs such as oregano,
thyme and mint. Clear nutritious birch sap was also
collected.

Pasture zones

Stockbreeding of sheep and cattle was a fundamental
component of traditional village subsistence throughout
the alpine communities of the Andiiskoe Koisu (Fig. 25-28).

Figure 25. Cattle grazing on periphery of central cropland zone

of Verkhnee Gakvari

Figure 27. Villagers collaborating to build a rough stone wall

to corral cattle

Figure 26. Evening milking in cattle byre. Note
construction formed by rough trunks from adjacent forest

Figure 28. Sheep grazing in pasture lands above the
central cropland zone of Verkhnee Gakvari
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The small cattle of the highlands exemplify the results of
the productive interplay between man and nature in these
mountains of Dagestan. Originally domesticated from the
mighty wild auroch, by the Bronze Age taurine cattle across
their domesticated range had been selected for certain
desirable traits, including a much smaller size [34-38].
Hardy small short-horned breeds were adapted to the
climate and natural food resources of the high mountains
of Dagestan. They also possessed a range of positive
behavioral features. Their small size meant that they had a
correspondingly small environmental footprint. One of
their most noteworthy aspects is their docility and minimal
need for herding by humans. Without any prior training,
they may be let out of their byres in the morning and find
their own way along village verges and mountain sides
procuring sufficient food in the myriad small clumps of
native vegetation. In the evening they gradually tread their
way back to their byres. This is generally how milch cows
are pastured throughout high mountain Dagestan but in
villages such Verkhnee Gakvari steers which are bred for
meat may be herded daily to more distant pastures and
then gathered back in the late afternoon without any
supervision during the day. In previous times, when natural
predators such as wolves and bears were a real threat, a
constant herder presence was required but this not really
an issue today for livestock except for sheep grazing near
forests at high altitude.

The small stature of these cattle meant that were
very manageable, not demanding large quantities of stored
winter fodder or requiring large byres. Their milk is rich and
they are good milkers relative to their size and a single
steer would provide a convenient amount of meat for a
family. The mountain environment was in itself a blessing
as it allowed air-dried meat and sausages to be produced
(seasoned with wild herbs such as mint, oregano and
thyme), which was the form in which meat was kept until
the introduction of modern electric freezers. Fresh milk
was generally not consumed but made into airan, sour
cream, tvorog or as cheese, which was eaten fresh or
stored in brine to be consumed throughout the year.
Cheese and butter were exchanged for grain. Cattle hides
were traditionally used for boots. Cattle manure was used
as an annual fertilizer in both cropland and domestic
vegetable plots. It was also added to make soils with a high
clay content (and therefore hard to plough when dry)
easier to plough and till.

Small sturdy steers were used to draw the plough
and the low two-wheeled mountain carts used to carry
heavy materials such as rocks and wooden beams for the
construction of buildings.

Flocks of the local breed of fat-tailed Dagestan
mountain sheep [39] are pastured on the rich alpine
mountain meadows and open grassy mountain slopes in
summer. Their large fatty tails (kurdiouk) are air dried as a
nutritious high protein mountain delicacy, eaten raw and
sliced thinly like a cheese or fried in various dishes. Large
flocks are driven in autumn down to the lowlands behind
the coast where there are extensive pastures in the hands
of families originating from the regions of the upper
Andiiskoe Koisu and re-settled there in the Soviet period. In
late spring they return again to their mountain pastures. An
impressive and majestic sight is an oncoming droving
procession, sheep and goats filling the roadway with the
flock led by the shepherd on a horse slung with his gear
and preceded hieratically by a group of mature goats with
magnificent dark vertically growing twisted horns like tall

ritual mitres. Sheep dogs with hair the colour of the sheep
are in constant movement among the flock. A small group
of donkeys with supplies or carrying newly born lambs
accompanies them. Goats are raised for their meat.

Alpine pasture and wilderness zones

At higher alpine altitudinal zones above the main
settlements are rich natural grassy pasture lands, while
higher and more inaccessible are the rocky terrains and
peaks which are the natural habitat of the large indigenous
mammals, the Dagestan tur, the bezoar goat and chamois
(roe deer were found at lower altitudes). Tur were formerly
hunted for their meat, but nowadays are hunted purely as
a regulated trophy sport by outsiders using rifles. Firearms
have been known in the northern Caucasus since the 16"
century but became widespread only in the 18" century.
Bows and arrows were traditionally used for hunting tur
and deer and for village defense well into the 19" century
in some such remote areas of Dagestan [40]. Pecked and
incised images of tur and deer found on the stonework of
traditional masonry structures in the headwaters
communities of the Andiiskoe Koisu are witness to the
special societal connections with the earlier pursuit of
these species of wild game. Wild boars were also hunted in
the forest as were birds, mainly partridges and ulars, living
on alpine meadows.

River tributary gorge zone
In the typical altitudinal functional zonation of these
communities, the relatively even expanses of flat crop
lands around the core settlement change to a much
steeper gradient as the axial tributary river cuts a narrow
defile downwards to eventually flow into the Andiiskoe
Koisu below. Horizontal water mills were often located
where the tributary river takes a more rapid course in this
zone. Many communities had more than one mill (they had
been a standard feature of mountainous life of the core
areas of Islamic world since the beginning of the first
millennium CE). Although they were largely abandoned in
mountain Dagestan following the massive introduction of
industrially milled flours from the central grain belts of the
USSR from the 1960s onwards and the introduction of
diesel powered mills, a number continue to be serve the
headwaters region of the Andiiskoe Koisu [41]. With their
clean power source, they are used to grind wheat and corn
into flour as needed and to grind urbech (a nutritious paste
or butter made of ground nuts, kernels and seeds —
apricots, linseed, hazel nuts, walnuts, etc.) which is an
energy-sustaining culinary icon of Dagestan mountain life).
Fresh stone-ground flour has a more favoured texture than
modern industrially-produced flours and the miller has
complete control over the quality of his product.

The steep open slopes of the tributary gorge zones
serve as rangelands for both cattle and sheep.

River junction zone

The lowest community territorial zone is where its axial
tributary river meets the main course of the Koisu. Here
terraced fields with carefully built retaining walls are
constructed where orchards of fruits and vegetables may
be grown at the higher riverine temperatures at the lower
altitude of 1,000 m near the river and where there is the
possibility of irrigation. The Gavarinka River valley is
unusual in that its waters reach the Koisu through a
waterfall and therefore is no cultivated land there.
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Transportation infrastructure

Each community territorial zone is linked to its immediate
neighbours by a system of well-engineered and maintained
trails passable on foot or by donkey along the shared
elevation levels of the settlements themselves, reducing
the distance and time required to travel between them.
Only since roads serving automobiles were built along the
edge of the Andiiskoe Koisu and then along the tributary
valleys have these highland trails been superseded,
considerably extending the distance of travel between
settlements in comparison to the former upland direct
cross country routes.

Introduced from northeast Africa into the Near and
Middle East some 7,000 years ago, donkeys became the
principal form of animal transport and an essential
component of the agricultural life of these high altitude
Caucasus communities, whose networks of mountain trails,
often constructed of narrow stone slabs along near vertical
cliff walls, was only passable by man or by donkey. Robust
and easily cared for, they were both ridden and carried all
manner of goods and agricultural supplies throughout each
village territory and also onto regional markets. They were
also used to thresh grain, hauling flint embedded threshing
boards over the dry sheaves of grain. As new all-weather
roads are now being constructed to most settlements,
donkeys are no longer needed as much as before and their
numbers have decreased sharply, although they are still
used to carry burdens from some agricultural locations
which are difficult to reach by motor vehicle.

The magnificent mountain horses of the Caucasus
were more of a status animal in this highland region,
requiring much more care than the donkey (e.g. donkeys
do not require metal shoes). Horses, however, are essential
in herding the large flocks of sheep and goats along the
droving routes from alpine to lowland pastures at the
beginning and end of winter. They are also occasionally
used to pull a plough.

Russian Administration

The millennia old system of mountain communities living in
synergy and harmony with the natural environment was
still functioning when encountered by the Russian Tsarist
administration when it prevailed in 1858-1859 over the
Muslim forces of Imam Shamil and the Imamate of the
Dagestan and Chechnya lands which he led in resistance
against occupation.

The Russian colonisers became well aware of
geography and demography of the headwaters territory of
the Andiiskoe Koisu as it was along this valley that Imam
Shamil’s forces first attacked Russian forces in Georgia
which had ceded to Russia in 1801 and it was along this
route that the conquering Russian troops later proceeded
to occupy the valley communities of the Koisu. Imam
Shamil’s grandfather, Denga, was a Chamalal, either from
Gakvari or Gigatli. Five of the Imam’s naibs (deputies) were
from Gakvari and many Gakvarins fought in his campaigns.

The initial Tsarist administrative structure reflected
the ethnic realities of the region in the form of the
Andiiskiy Okrug which was formed as part of the Dagestan
oblast in 1861. The Okrug covered the whole territory of
the valley of the Andiiskoe Koisu south from the mountain
passes leading from Chechnya into Dagestan and
incorporated the ethno-linguistic enclaves of the region as
administrative subdivisions. After the socialist revolution in
1921, the Dagestan ASSR was formed and continued to
incorporate the Andiiskiy Okrug. In 1928, the Tsumadinskiy

(kanton) district administration was formed and included
all Chamalal villages with the exception of those that
belonged to Chechnya. Starting with the All-Union census
of 1939, the Chamalals were included among the Avars.
This Soviet ethnic reconceptualising of the many disparate
local ethno-linguistic identities into a single grouping as
Avars neither reflects historical of ethnographic reality nor
the locals inhabitants’ perception of themselves.

Verkhnee Gakvari

This case study of a traditional socio-ecological production
landscape in  highland Dagestan examines one
characteristic agro-pastoral community in the Andiiskoe
Koisu headwaters region, Verkhnee Gakvari, and the
impressive contribution structured systems of public
education and communally shared beliefs have made to
developing and sustaining viable socio-ecological
management in successive phases of its long history.

Verkhnee (Upper) Gakvari is the uppermost of two
villages (the other is Nizhnee (Lower) Gakvari) which
occupy the valley of the Gakvarinka River which is a left-
bank tributary of the Andiiskoe Koisu. The village itself lies
at approximately 1,800 m above sea level (coordinates
42°32'53”N, 46°01’59”E) and has some 400 permanent
residents. Its stone masonry dwellings are tiered one above
the other with a mosque on a rocky outcrop at the lower
levels of a long, open, alluvially eroded glacial valley with
deep, clayey glacial soils backed on the west by the high
peaks of the Snegovoy Range bordering the Chechen
Republic and the Republic of Georgia.

Open arable land and pastures surround the village
with birch forests on the slopes to the immediate south.
The river flows along one side of the village in a valley
which becomes increasingly steeper as it descends to flow
into the Andiiskoe Koisu through and beyond the village of
Nizhnee Gakvari. The vestiges of peripheral khutora remain
as witness to their earlier important function in village
agricultural life.

The inhabitants of Verkhnee and neighbouring
Nizhnee Gakvari are a separate ethnic component
(Gakvarins) of the Chamalal Andian subgroup of the Avar-
Ando-Tsez group of the peoples of Dagestan. Their self-
designation is chamalal. The Chamalal language belongs to
the Andian subgroup of the Avar-Ando-Tsez (Avar-Ando-
Dido) group of the Nakh-Dagestan branch of the Northeast
Caucasian family of languages. It remains an unwritten
language. Chamalal has three distinct dialects: Gadiri
(Gachitl-Kvankhi), Gakvari (Agvali-Richaganik-Tsumada-
Urukh), and Gigatl (Gigatli). Chamalal people refer to their
language as Chamalaldub mitss (lit. “the language of the
Chamalal”). The exact meaning of the word “Chamalal” is
obscure, but it is probably an Avar loanword meaning
‘dried apricot’ (this tree is endemic to the slopes of the
Andiiskoe Koisu basin) [42].

There are no precise figures of the number of
Chamalal speakers, since they are often misclassified as
“Avar”. Estimates range from some 5,000 to 12,000. The
UNESCO Atlas of the World’s Languages in Danger [43]
classifies the language as “definitely endangered” (the
number of young Chamalal speakers is decreasing under
the influence of the rural exodus and life in a society where
Russian and Avar are the dominant languages).

The Andic family is the group of Dagestanian
languages that has been least studied and is particularly
poorly represented in terms of audiovisual documentation.
The first to pay attention to Chamalal as an independent
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linguistic group were R. Erckert and A. Dirr in the late 19"
and early 20" century [44; 45]. More systematic research
commenced only after World War Il (A. Bokarev and Z.
Magomedbekova) [46; 47]. In recent years Kristian Roncero
of the Department of Linquistics and Cultural Evolution,
Max Planck Institute of Evolutionary Anthropology in
Leipzig has been engaged in fieldwork with the Chamalals
of Verkhnee and Niznhee Gakvari and has deposited online
a range of very informative online audiovisual and
interview resources documenting the Chamalal language,
history, customs and practices, including ethnobotanics,
drying meat, elaboration of urbech, food for winter,
gardens, herding, hunting, hunting and fishing, growing flax
[48, et al.].

The territory of settlement of the Chamalals
stretches for approximately 12 km along the slopes of the
central left bank of the Andiiskoe Koisu along the southern
and east-facing slope of the high Snegevoy Ridge. The main
upland settlements from north to south are Gigatli, Gadiri,
Sasitli, Gigikh, Nizhnee Gakvari, Verkhnee Gakvari,
Richaganikh and Tsumada, while at the river level the
settlements of Gigatli Urukh, Agvali, Kochali and Tsumada
Urukh are located. The neighbors of the Chamalals are: the
Godoberins in the north; the Chechens in the west; the
Georgians (Republic of Georgia), Avars and Khvarshins in
the south and the Tindals and Bagulals in the east.

Part of the Chamalal population also lives in the
Shatoisky District of the Chechen Republic. They also live in
Soviet-era resettlement villages of the Babayurtovskiy,
Kizlyarskiy and Kizilyurtovskiy Districts and in the cities of
Makhachkala, Khasavyurt, Buynaksk, Kizilyurt and Kizlyar.

During the Soviet period until 1930, all Chamalal
farms were united into partnerships for the joint grazing of
cattle. Subsequently, collective farms were created, the
formation of which was completed in the first half of 1938.
Over time, they turned into diversified collectives
specializing in their traditional community practices of
farming, gardening and animal husbandry, mainly due to
the possession of land on the lowland plains (which
permitted winter sheep grazing). In the 1980s in
connection with the transition to a new Perestroika period
farming system, all collective farms switched to family
contracts, which led to the release of part of the work force
who left to work in neighbouring regions and republics,
contributing further to the diaspora of the indigenous
inhabitants of the Tsumadinskiy district and neighbouring
regions which is a characteristic of this population today.

Nowadays, those inhabitants of Verkhnee Gakvari
who actually live there can be said to sustain themselves
primarily through their traditional subsistence economy.
Incomes derived from external sources are limited to
government salaries which are earned by school teachers,
nurses and a few other state administration employees.
There is no public transport between the village and the
regional administrative centre of Agvali some 8 km away,
which means that it is not feasible to commute daily to
work there (many villagers do not yet have cars). Many
natives of the village have left to live and earn incomes in
neighbouring Agvali or elsewhere in Dagestan and in other
parts of Russia. Some work in seasonal agriculture in the
plains in summer and return home for the rest of the year.
Many return each year to visit their families for important
Muslim, state and school holidays and to help pick and
process apricots for drying in season. Many would prefer to
live in the home village, if sufficient and sustainable local
sources of income could be developed.

Historical Regional Economics

Besides sharing common agro-pastoral life styles,
historically communities across the headwaters region
were linked together in a broad regional economy. The
principal regional market was in Botlikh, which was
situated above the Andiiskoe Koisu where it emerges from
its north-south orientated upper gorges region and turns
towards a more open riverine morphology to the east. This
flourishing orchard town was a major commercial centre
for the inner Dagestan Caucasus (a local “Paris”, as it was
described in the late 19" century). Apart from serving as a
bazaar for the necessary sale and exchange of locally made
goods and services (e.g. of dairy products and grain) it was
a major source of desirable goods sourced in Georgia. As
Tsarist Russian influence came to dominate Botlikh and
adjacent territories, this profitable trade became a major
thorn in the side of local Russian administrators who
considered it to be an unwelcome competitor to the
burgeoning exports of Russian-made industrial wares
which were an fundamental driver of Tsarist expansionist
policies into the Caucasus (as also into Central Asia at the
same period). Russian dictates blockading and prohibiting
this trade were strongly resisted locally and fueled the
regional resistance to Tsarist expansion which was
manifested in the strong regional support for the Islamic
Imamate in the first half of the 19" century.

The trade route from the Georgian Transcaucasus
passed along well-maintained upper altitude foot and
donkey trails connecting the communities of the upper
Koisu region and was a structural feature of the economy.
In this context, it is important to emphasize that it is a
common misconception that the Central Caucasus Range
constituted a massive barrier to north-south trade which
could only be by-passed via Derbent and the Caspian
coastal lowlands trade route or through the Dariel Pass
which was to become Russia’s strategic Georgian Military
Road linking the Transcaucasus to the steppes of southern
Russia.

Islam in the upper headwaters region of the Andiiskoe Koisu
It appears that Islam penetrated the upper Andiiskoe Koisu
valley not by invasion but through a gradual supplanting of
Christianity in an upstream direction from the coastal
hinterland by Kazi-Kumukh missionaries, supported by the
substantial Chamalal community of Gigatli. In 1590 a well-
crafted masonry mosque with fine stone carvings and
elaborate massive wooden supports was built in Gidatli and
in the 16" century and 17" century similar fine mosques
with stone minarets were built in the Bagulali communities
of Khvanada and Tlondoda and still function as the spiritual
centre of their communities. An impressive mosque with
the billowing stepped external mihrab profile characteristic
of the region was built in Khushtada in 1588. Listed as a
monument of national heritage importance, it was
tragically burnt in recent years, leaving only a shell whose
magnificent southern wall is in a very unstable condition.
Nizhnee Gakvari has an 18" century mosque of finely cut
stone masonry.

In the southern Koisu ethnic centre of Tindi, an
impressive two story 18" century mosque with minaret
and other unique community buildings were built across a
defile in the rocky ridge along which the settlement was
constructed. The Tindi community was a flourishing centre
of Islam and supporter of Imam Shamil at the time of the
Imamate. A mosque was built in Khvarshi in 1859.
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Although, as with much of the earlier history of the region,
the precise chronology of the adoption of Islam is still to be
determined through the dedicated work mainly of local
historians, it brought with it an intensity of religious belief
which is the region’s most ubiquitous and distinctive
cultural feature, each community’s juma’at being the core
of the community’s identity and traditional governance. A
regional heritage of venerated religious figures within the
Sufi tarigah tradition, whose ancestries are often linked to
the family of the Prophet Muhammad is reflected in well-
tended shrines at their grave sites in the cemeteries of
many villages. Policies of religious suppression by dominant
authorities (including the destruction of community,
mosque and personal libraries during the Soviet period)
have done little to erode the strength of local adherence to
community religious beliefs so long validated by traditional
devotional practice and inheritance.

Doctrines fundamental to Islam elucidate a
mandatory respect for the environment as a divine
creation and benefice to mankind. In a natural landscape of
a scale which has always awed and impressed its human
inhabitants and which is so evidently the provider of their
subsistence, these core Islamic beliefs play a very real and
fundamental role in the way the Muslims who constitute
the overwhelming majority of the region’s peoples view
their relationships with the natural world. Consequently, it
underpins the importance local inhabitants give to the
modern science of ecology and its objectives of the rational
and equitable use of natural resources.

This study stresses the role the structured systems
of belief shared by the local populations of the headwaters
region of the Andiiskoe Koisu played in sustaining a holistic
sense of awareness of the intersecting role of man and
nature in sustaining the socio-ecological production
landscapes which had been shaped by their predecessors
over millennia.

Pre-Islamic Belief systems and Shared Communal Mores

Long before Islamic monotheistic values permeated the
perceptions of nature of the peoples of this region, there
were shared polytheistic belief systems reflecting an awe
of the ever-visible and overwhelming dominance of nature
in the mountainous landscape and alpine climate in which
humankind was dependent and vulnerable to the
elemental forces of nature and landscape. In the absence
of indigenous written historical sources, Russian and other

scholars have researched the oral and other folk traditions
of the North Caucasus to better understand these beliefs.
There is strong evidence of ancient mountain cults in the
region [49]. During a drought, for instance, inhabitants of
the villages nearby went to the lake near the Gadari
mountain in Chamalal territory and sacrificed a foal, which
was bled into the lake, where they also threw the head and
recited prayers addressed to the deity so that he would
send rain [42].

A thorough understanding of the natural world in
which people lived and on which they depended was a
fundamental aspect of the subsistence ago-pastoralism of
the region and gave rise in each community to the
articulation of shared social mores or adat. For more than
six millennia from the beginning of human habitation and
subsistence in this high mountain zone a complex of
customs and belief systems defining human relationships
and responsible agricultural practice developed which
arose from and responded to the obvious powers of the
natural environment.

We can also obtain some sense of the common
perceptions relation to the environment through the
petroglyphic symbolism frequently found pecked or chased
in rock slabs placed in the walls of traditional buildings in
the region. While impossible to correctly interpret, there
surely can be no doubt that the images of hunting and
animals such as deer and tur, abstract symbols such as
labyrinths and spirals (and what may have represented
cosmic  phenomena) often found reflect an
interdependence and reliance on the numinous natural
world (Fig. 29-34). Here there must be also taken into
consideration the links between the illiterate (i.e. without a
system of writing) nature of the ethno-linguistic enclaves of
the upper Andisskoe Koisu and the use of repeatedly
encountered petroglyphic symbols. Just as it has been
noted that throughout palaeolithic Europe there was
actually a limited but widespread range of abstract symbols
used in rock art so the petroglyphs on masonry found in
settlements of the Andiiskoe Koisu are also quite restricted
and constant in variety of imagery [50]. In 1986, Kotovich
attempted to classify and comparatively quantify by form
and chronology rock art images of animals (horse, bull,
donkey, dog, bezoar goat, mouflon, deer, birds and snakes)
found in rock art sites in other parts of mountain Dagestan
(Vitturzivalu, Trisanchi and Sanchi) [51].

Figure 29. Marble corner stone of building
with petroglyph showing hunting mountain
tur or bezoar goat with dog and bow and
arrow. Avar. Provenance unknown

Figure 30. Stone in wall of building in Verkhnee Gakvari with petroglyph
depicting a spiral labyrinth symbol and the image of a stag with antlers
shaped as though encircling a celestial symbol (sun?)
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Figure 31. Corner stone with petroglyph of stag,
a swastika and a range of circular and arcaded
symbols. The coloured overpainting is modern.
Chamalal village of Gigatli

Figure 33. Corner stone with petroglyph of stag oiI’ sirﬁlar
iconography to those in Figs. 30, 31 & 34, a cross symbol and
a hand with a swastika. Ssuidi (Tsuidi), Chamalal Gakvarin territory

These enigmatic petroglyphic traditions constituted a sort
of early symbolic graphic language expressing specific
concepts with consistent forms which retained potency for
millennia as indicated by their purposeful placement on
buildings up to pre-modern times in the region. This
graphic “language” which probably originated in the
earliest phases of human settlement in mountain Dagestan
continued well into later Islamic times, as evidenced by the
depiction of mounted hunters with guns pursuing deer
incised into a masonry slab in the entrance gateway of the
cemetery of Tlyach in Gidatli, Shamilskiy District. This
intersection of earlier beliefs relating to nature with those
which superseded them through the adoption of Islam are
found in other areas of the Islamic world which have
blended their pre-Islamic traditions with Islam. For
example, among the Uighur Muslims in north western
China or those of Brusho-Shaman culture in the Karakoram
mountains of northern Pakistan, nature is regarded as holy
in ways not arising from mainstream Islamic philosophies.
Apart from earlier religious beliefs and symbolic
ways of representing the universe, there were also strict
community rules and understandings about the usage of
lands on each village’s territory, no matter who the
nominal owner. Although we, as yet, have no specific
information in this regard for communities in the upper
Andiiskoe Koisu, there is good ethnographic information
about customs in neighbouring Avar regions where the
transfer of land or usage of such was strictly forbidden to
any outsiders. Such shared community mores include
defining precisely when land should be ploughed and crops
harvested. No villagers could infringe these without specific
fines and condemnation. All these community mores (adat)
worked to strictly maintain and sustain the inherited socio-
ecological landscape as productively and harmoniously as

Figure 32. Corner stone with petroglyph of two tur or bezoar goéts.
Ssuidi (Tsuidi), an abandoned hamlet with excellent masonry work
in the eastern part of Chamalal Gakvarin territory

PR e NS sl
Figure 34. A stone forming part of the gateway to the
cemetery of Tlyach, Shamilskiy District

possible [52]. A central dynamic of adat in the formation
and maintenance of the cultural landscape of communities
like Verkhnee Gakvari, where all members were related,
was collaboration amongst households in all activities
including those of general benefit, such as construction of
roads, trails and stone walls for corralling livestock, etc.

Christianity left no such record of text or depictions
relating to the natural world in the region, except in the
fine scrolling arabesque frieze which may have drawn on
Georgian church architectural decoration over the internal
doorway to the 16" century Juma mosque of Gigatli.
Evidence of Christianity in the region includes Christian
graves of 11"-14" century in Sasitli and Gakko, historical
documentation of a church at Khushtada [53] and Christian
artifacts found in the community cemetery in Verkhnee
Gakvari.

Islamic Environmental Ethics in the Traditional World
of the Dagestan High Caucasus
Attitudes to the environment were intellectually reinforced
and codified by Islamic religious tenets relating to the
world of creation and the obligation on all Muslims to
respect and properly use nature. Islam articulated a whole
range of concepts which are reflected in contemporary
scientific narratives and ideologies relating to ecology,
environmental ethics and sustainable environmental
utilisation [54-66]. These values continue to be embedded
in the mindsets of a substantial portion of the
Tsumadinskiy population who are practicing Muslims, the
scriptural content of the Islamic creed making it compelling
to those with a profound religious commitment.

In the process of Islam being consolidated as the
principal religion of the headwaters region of the Andiiskoe
Koisu, with a mosque and minaret as structures central to
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each community, it is important to emphasize the
advanced level of Islamic learning among respected senior
Muslim clerics and scholars (ulama) in communities in the
region, many of whom possessed significant private
libraries or had access to community libraries, and who
were able to fully transmit to their students and members
of their juma’at the standard doctrines of Islam in Arabic
relating to the created world and its sustainable utilization.
It was important for parents that their children were
educated, as it was considered desirable to be able to read
the Quran. Systems of Islamic education common to other
parts of the Muslim world were employed in maktabs,
mosques and madrasas across the region.

As profound adherents of Islam, the members of
each community in the upper Andiiskoe Koisu region
perceived it as an independent juma’at with an elected
member functioning both as its imam and community
leader. The Muslim ummah or community is accordingly
the instrument through which Quranic ideals and
commands are translated and resonate at the social level.

Islamic environmental ethics are based on legal
foundations which Muslims hold to be formulated by God
and prescribed in the sources of the Sharia; i.e. Quran,
Hadith and figh. These legal instructions have been
revealed in such a way that the conscience approves and
acknowledges them to be correct. Thus the law itself
becomes a part of human conscience, thereby
guaranteeing its application and its success. According to
Islam, the environment is God's creation and to protect it is
to preserve its values as a sign of the Creator. According to
a tradition, Prophet Muhammad taught that “all creatures
are like a family of God; and He loves the most those who
are the most beneficent to His family”.

Islamic environmental ethics are moral principles
which define what is good for society, based on the
concept that all human relationships are established on
justice (‘adl) and equity (ihsan): “Surely Allah enjoins
justice, kindness and the doing of good to kith and kin, and
forbids all that is shameful, evil and oppressive” (Sura An-
Nahl 16:90). According to this Quranic revelation, human
relationships should be just and therefore human
relationships with nature should also be just. The Quran
says, “And the earth, He has set it for living creatures.”
Humanity is not the only community of living beings in the
world, therefore all living creatures are worthy of
protection and kind treatment. Man, animals and plants all
depend on earth.

In Islamic philosophy, man accepted nature as a
trust (amana) for his moral struggle. God expressed his
confidence in the ability of man to preserve nature as his
responsibility. In the Quranic theology of creation God
created this cosmos which humans are guardians of for a
limited period of time. Man is further distinguished as the
only creature in this universe endowed with intellect. The
Quran says, “Man is gifted with intellect and the power of
conceptualization”. Thus man should utilize his power of
intellect for preserving and protecting his fellow creatures.
Islam blames those who do not employ their intellectual
faculties of thinking, reasoning and meditating, “We
created many of the jinn and mankind for hell. They have
hearts they do not understand with; they have eyes they
do not see with; and they have ears they do not hear with.
Such people are like cattle — no, they are even more
misguided. Such are the heedless” (Sura Al-Araf 7:179).
After this life Almighty Allah will audit and judge individuals
for using or misusing the world. All acts performed in

accordance with the Islamic world-view and when done
intentionally for the sake of God are considered and
rewarded as acts of worship.

“The Lord has created and balanced all things and
has fixed their destinies and guided them” (Sura Al Ala
87:2-3). The foundation for environmental protection in
Islam mirrors that of modern concerns for preservation of
biological diversity and ecological relationships and is
based on the principle that all aspects of the natural world
were created with functions carefully determined and
meticulously balanced by God. Another Quranic verse says,
“There is no moving creature on earth but its sustenance
depends on God: He knows the time and place of its
temporary deposit: all is in a clear record”.

Islamic values are considered unalterably accurate
and Muslims are obliged to obey what God has ordered.
The natural world thus is brought under moral control.

Islam permits the utilization of the natural
environment but this should not involve unnecessary
extravagance, destruction or wastage. The Quran says, “O
Children of Adam, dress yourself properly whenever you
are at worship: and eat and drink but do not be wasteful:
God does not like wasteful people” (Sura Al-Araf 7: 31).

The environment is not in the service of the present
generation alone. Rather, it is the gift of God to all ages,
past, present and future. The Quran says, “Cheat not in
maintaining the balance. Establish just measure and do not
fall short in maintaining the balance”.

The interaction between the creatures and the
environment in their service to one another represents a
symbolic scenario supporting the doctrinal belief in Islam
that it was God who created this interactive system and
that all of its elements should be nurtured and maintained.
The Quranic verse says, “There is no moving creature on
earth but its sustenance depends on God: He knows the
time and place of its temporary deposit: all is in a clear
record”.

The relationship between human beings and their
environment includes more than subjugation and
utilization. Our relationship to nature also includes
meditation, contemplation and enjoyment of its beauties.
The component parts of nature are entities in continuous
praise of their Creator. The beauty of nature is an accolade
for Allah. Man’s dependence on earth is not only physical
and biological but spiritual and aesthetic as well. The Quran
says, “He who has made for you the earth like a carpet
spread out; has enabled you to go about there in by roads
(and channels), and has sent down water from the sky”.

Islam has enjoined upon Muslims a relationship of
rights over animals. All living things are partners to man in
existence and submission to God, thus man must be
merciful toward animals and strive to ensure the
preservation of different species. Muslims are strongly
enjoined to treat animals with compassion and not to
abuse or kill them except for food, the latter permission
having to be carried out in accordance with the Sharia. The
Prophet Muhammad said, “If without good reason anyone
kills a sparrow, or a creature lesser than that even, the
living creature will put his complaint to God on the Day of
Judgement”, saying, “So-and-so killed me for no purpose”.
To be considerate with animals and plants even during war
is the teaching of Islam. The Prophet’s companion, Abu
Bakar Siddiq said, “Do not cut down trees and do not kill
animals except for food”. Islam thus prohibits the cutting
or destruction of trees and plants and encourages people
to plant, protect and increase plants for the great spiritual
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reward associated with this. According to Islam plants are
creatures that praise God and are worthy of respect. Tree
planting is advised to Muslims in the prophetic hadith on
the authority of Anas bin Malik, “There is none amongst
the Muslims who plants a tree or sows seeds, and then a
bird, or a person or an animal eats from it, but is regarded
as a charitable gift for him”.

In another hadith the Prophet said, “If the Hour
starts to happen and in the hand of one of you is a palm
shoot or seedling; then if he is able to plant it before the
Hour happens, let him plant it”. This explains Islam's
concern that the earth be green and full of produce until
the end of man's life on earth. It encapsulates the
principles of Islamic environmental ethics. Even when all
hope is lost, planting should continue for planting is good in
itself. The planting of the palm shoot continues the process
of development and will sustain life even if one does not
anticipate any benefit from it.

Similarly, Man’s dependence on earth is not only
physical and biological but spiritual and it is necessary to
maintain and not transgress the balance of the Universe
created by God, since “everything is measured by him”.
The Quran says, “He created man and taught him clear
expression. The sun and the moon both run with precision.
The stars and the trees bow down in prostration. He
erected heaven and established the balance, so that you
would not transgress the balance. Give just weight do not
skimp the balance. He laid out the earth for all living
creatures”. Another verse says, “Do not mischief in earth
after it hath been set in order”. Thus concepts central to
modern environmental conservation have been commonly
practiced by Muslims for centuries.

Wastage is prohibited in Islam. Earth is of the Lord
and is the inheritance of the righteous. Man is invited to
enjoy all it has to offer for the comfort and enjoyment of
man, to eat and drink but not to commit waste. Only
humans need the guidance of a scripture in this regard, as
only the human species has free will; all other species do
their God-given tasks automatically. There is a hadith which
says that the Prophet passed by his companion Sa'd, who
was washing for prayer, and said, “What is this wastage, O
Sa’d?”. “Is there wastage even in washing for prayer?”
asked Sa’d and he said, “Yes, even if you are by a flowing
river!”.

Environmental ethics has played pivotal role in
shaping environmental policy in Muslim countries
throughout history. The concept of himil (protection of
certain zones) and rima (involving the ruler’s or the
government’s protection of specific unused areas) are good
examples of how Islamic rule established infrastructural
systems that offered protection for nature. The protected
area system had essentially the same minimum
requirements required by modern conservation standards,
which made Muslims very nature friendly long before this
was practiced in the west. The concept of himil can still be
seen in many Muslim countries, such as Saudi Arabia,
where it is practiced by the government to protect wildlife.

The preservation of water for the nourishment of
humankind, animal life, bird life and vegetation is a
practice that gains Allah’s pleasure. The Quran says, “Then
let man look at his food, (and how We provide it); for that
We pour forth water in abundance; and We split the earth
in fragments; and produce therein corn; and grapes and
nutritious plants; and olives and dates; and enclosed
gardens, dense with lofty trees; and fruits and fodder; for

use and convenience for you and your cattle” (Sura Abasa
80:24-32).

The Quran and the hadith place a number of
obligations and responsibilities to conserve existing water
supplies in the best possible way, to prevent any activity
that might lead to the pollution of water resources or spoil
the purity and characteristics of the water, and never to
adopt an extravagant or irresponsible attitude in the
consumption of water. It is God’s will that all living beings
on earth depend for their existence on water: “...We made
from water every living thing...” (Sura Al Anbya 21:30). This
has provided the religious justification for the protection of
water resources. Water is seen by Quran as a sacred
cleaning agent, tahur, used in ablutions in preparation for
prayer (wudu), as well as for variety of other religious
actions in Islam. It gives life to earth and is used to clean
man physically and spiritually. Human health, agriculture,
forests, and aquatic life, in fact the whole ecosystem is
affected by problems associated with water. Islam forbids
wasting water and using it without benefit.

It was this basis of codified and shared community
attitudes to the environment and its conservation as taught
and reinforced in lessons and dialogues in local mosques
over centuries that provided the foundation for the
remarkable use in the Chamalal settlement of Verkhnee
Gakvari of the its school in the Soviet and post-Soviet
systems of public school education as the platform for a
robust community-wide system of care for the
environment, which has become entrenched in the shared
value system of the people of Verkhnee Gakvari.

Soviet Public School Education in Verkhnee Gakvari

As the political situation in the new USSR stabilised in the
1920s following bitter regional conflict following the
October 1917 Bolshevik revolution, communities and
traditional crafts and industries and agricultural systems
throughout Dagestan were regrouped into standard state
systems and specialists were sent from more central
European areas of the USSR to establish schools, clinics and
core administrative functions.

From the first days of the existence of Soviet power
in Dagestan, the government of the republic paid serious
attention to the need to raise the general educational and
cultural level of the working people. Public education in the
republic experienced great difficulties as there were not
enough teachers and funds to open new schools and there
was no formalised educational and material base except
that of traditional Islamic education in maktabs, madrasas
and mosques [67-68] (Fig. 35, 36). Arabic was also used as
a language of business communication and public
administration and in correspondence. Its role was very
significant, particularly given the fact that the indigenous
languages of peoples in the upper reaches of the Andiiskoe
Koisu were unwritten. The role of the Arabic language as an
accepted language of instruction, religious culture, and also
as a means of communication is difficult to overestimate.

The problem of spreading literacy in Russian
Dagestan took a long time to be resolved. One contentious
issue in traditional communities for the new atheist
administration was the transition from writing and reading
Arabic script to the universal comprehension and use of
Cyrillic in Russian in all writings and printings [69-72].
Besides overt power politics, the central Soviet
administration had to use more covert means to
strengthen its regime, with its principal aim of transforming
the social order and the psychology of the local populace.
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The new educational system was a tool to this end. As the
Chamalals were considered too few to have their own
written language, Avar was initially used for schooling.
During the years of the republic’s first five-year plan (1928-
1933), it was intended to introduce universal compulsory
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primary education throughout Dagestan and to completely
eliminate illiteracy among highland dwellers aged 16 to 25
years. It was thus in 1932-1933 that the first schools
appeared in the mountainous regions of Dagestan.
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Figure 35. Lithograph by Baltic-German Painter, Vasili Fedrovich Timm (1820-1895), of a group of. Imam Shamil’s compatriots.
St Petersburg, 1859. Timm had a particularly perceptive documentary eye and was appointed ‘battle painter’ during the second phase
of the Caucasian War. This work well portrays the spirit of those pious and learned Muslim warriors endeavouring to advance

the social and religious goals of the Imamate

Figure 36. Wooden school tablet with handle for teaching Arabic (chei), collected in the region of the Andiiskoe Koisu (Karata)
by A.K. Serzhputovsky (1864-1940) for the then Department of Ethnography of the Peoples of the Russian Empire and Neighboring
Countries of the Emperor Alexander Il Russian Museum (now the Russian Ethnographic Museum)

In the second five-year plan (1933-1937), the following
tasks were set in the field of public education in Dagestan:
to provide a complete general education in the native
language; to completely eliminate illiteracy and semi-
literacy of the adult population and to introduce a seven-
year programme of universal education. During these
years, the construction of schools in mountainous regions,
including the Tsumadinskiy District, was especially active.
For centuries grandparents and parents had sowed
seeds of knowledge in the souls of the Gakvarin people.
Prior to the Russian administration involving itself in the

provision of public education, the highlanders had studied
in local mosques, receiving lessons in the Arabic language,
Muslim law (Sharia) and the canons of Islam from educated
Ulama scholars. During the years of Soviet power with its
atheist doctrine, the school rather than the mosque
became the place for acquiring knowledge. In the village of
Verkhnee Gakvari in 1932-1933, the first reading hut (izba-
chitalnya) was established in 1932-1933. This was a unique
community club-like institution, providing a centre for
cultural and educational work in the Russian language in
the villages and towns of the USSR [72-73]. According to

ecodag.elpub.ru/ugro/issue/current

161



South of Russia: ecology, development 2021 Vol. 16 no. 3

G. Petherbridge et al.

the first pupils, the building was situated in the Egdada
section of the village of Verkhnee Gakvari.

The first teacher was Gadzhi-Magomed from the
village of Tindi. A \village elder (aksakal), Gadzhi
Abdurazakov, recalls that youths from ten to twenty years
of age studied together with him.

The school in the village of Verkhnee Gakvari was
built in a central location in 1933-1934 by local masters
from the Dibirov, Nasibov and Akilov families: It was
opened in 1935 as an elementary school providing initial
education. In the pre-World War Il years, the formation of
the Soviet educational system in the village was difficult.
Villagers were dubious about some of the teachers — who
had been students at the school, some with only a four-
year education. There was distrust of Russian women
teachers, who brought elements of Russian culture with
them to a human environment in which Muslim laws had
for centuries been in force. But even in these conditions
there were enthusiasts from the region itself who managed
to prevail in spite of mistrust and doubts. They held
numerous conversations with the villagers, convincing
them of the benefits of education. Although the first
teachers were Russian, eventually more and more students
from the community and neighbouring regions themselves
received a pedagogical education in various specialities in
centres of teacher education in Buynaksk, Makhachkala,
Dagestan’s capital city and other places.

One such enthusiast was Hamsat Kuramagomedova
(1912-1990), who devoted her life to teaching and raising
children for which she was awarded the Order of Labour
Valour [73]. Her path was repeated by other Gakvarians in
1935-37: N. Aliev, Usman Magomedov and Aizanat
Hasanova. From 1938-1945, Z. Magomedova and A.
Magomedov from the village of Tindi and Sazhid
Magomedov from the village of Verkhnee Gakvari worked
in the primary school. Neighbours from the village of
Nizhnee Gakvari a few kilometres further down the valley
also worked as teachers at the school.

These years witnessed the formation of a solid
basis for general public education which took over the role
of that previously provided by traditional Islamic education.
The Ministry of Education regularly sent teachers from
various regions of the USSR to the republic. In 1946-1960,
Russian and Ossetian teachers worked at the Verkhnee
Gakvari School. The language barrier, alien cultural
disposition and traditions did not prevent them from
teaching and educating the youth of Verkhnee Gakvari as
best they could. They were long remembered.

A state decision was made to deploy a network of
district schools in 1949. In accordance with the letter of the
Ministry of Education and taking into account the plan of
universal coverage of children with universal compulsory
seven-year education, the Executive Committee of the
district council decided to reorganize the Verkhnee Gakvari
primary school into a seven -year school (1953-1973).
Neighbours from the village of Nizhnee Gakvari a few
kilometres further down the valley also worked as teachers
at the school.

From 1973 to 1981, the school was transformed
into an eight-year school, a new school being built. The first
graduation took place in 1975. Young villagers, overcoming
all difficulties, prepared to leave their homeland to study
further afield. This was particularly difficult for mountain
women, as parents did not want to let their daughters go
to study far away in the city (an uncomfortable eight hours
bus ride). But still there were those who were not afraid to

go and study, entering universities, colleges and technical
schools. Many of them became teachers, doctors, drivers,
nurses, machine operators, etc. A number of well-known
figures in the republic have studied in the Verkhnee
Gakvari School.

Amongst the school’s notable women figures was
Saniyat Osmanova, who graduated from the Buynaksk
Pedagogical College. She was the first woman teacher from
the village and showed all its women the way to the world
of a solid education. Salimat Magomedovna Askhabova
was the first woman in the village to receive a higher
education. She graduated from the Gamzat Tsadasi
Pedagogical Institute and subsequently worked as a
teacher in the villages of Gadiri and Agvali. From 1981 to
this day she has been working as a teacher of Russian
language and literature in her native school. Thanks to her,
many girls from the village have gone on to study at
university and other centres of higher education. Her
students now work in different parts of the republic and
abroad.

The first graduation from Verkhnee Gakvari
secondary school occurred in 1983, the school having
become one of the best in the area. In 2000, it was
renamed after Huseynov Zakaria Dengaevich, who died at
the hands of bandits invading the Tsumadinskiy District.
From 2003 to the present day, the school has been headed
by Magomed Magomedovich Ismailov [73]. The school is
currently fully staffed with local inhabitants. Many teachers
are ex-pupils and apprentices of those teachers who were
at the origins of state public education in the village.

Despite the relatively small number of students at
the Verkhnee Gakvari School, the results of their
participation in regional and republican academic events
and sports are impressive. In a discussion with a local
resident about the reason for the particularly high level of
academic accomplishment compared to urban students
among those who had received their education at this and
other small community schools in the district, the answer
was that this was not only because of the quality of
teaching in itself but because village school classes were
small and that the teachers were often relatives and thus
commanded respect and attention.

In 2008, the school won the competition for the
Best School of the District and received a presidential grant
of one million rubles. The school is included in the National
Register of Leading Educational Institutions of Russia
(2011).

The school pays great attention to the upbringing
of its children and (like those of other communities in the
Tsumadinskiy District) is noteworthy today for the
dedication and erudition of its staff. Environmental
education occupies a significant place in its pedagogical
priorities. Whereas the Islamic values underpinning
community consciousness for so many centuries has a
theological basis, under the new state school system the
orientation of subjects relating to the natural world and its
use was imbued with the empirical objectives of Russian
Tsarist and Soviet research into all aspects of science
relating to native flora and fauna, biology and ecology [74]
as well as applied sciences in the fields of agronomy,
agricultural production, forestry etc. The primary
underlying intention of state public education was to
educate students across the USSR with consistent and
commonly-shared educational values who could contribute
to advances in the quality of life and the quantity and
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quality of state production in all related fields of

endeavour.

The Place of Environmental Education in Verhknee Gakvari
School today

Practical environmental education in Verhknee Gakvari
School is considered the basis of the school educational
process. It is consistent with modern post-soviet public and
higher education with an increasing emphasis on
understanding and respecting the environment, the
sustainable utilisation of natural resources and agricultural
systems and the preservation of natural biodiversity and
ecological management in response to human impacts and
climate change. In a settlement with a devout practicing
Muslim population of teachers and students there is also
now freedom to introduce Islamic concepts relating to
nature into teaching in school.

The school’s expressed philosophy in this regard is
as follows:

In recent years, the process of awareness of the
need for the conservation and rational use of nature, the
importance of environmental knowledge and skills for the
further development of society and the preservation of the
life of present and future generations of people has been
advancing at an ever increasing pace. Therefore, we are in
need of a new ecologised culture that will transform a
person’s social environment and turn it towards the true
values of civilization — freedom to work in a calm and
dignified life in a normal stable environment.

The ecological crisis and the need to find ways out
of it dictate the need for the legislative support of the
environmental policy of the Russian Federation.

Ecology today is a new methodological approach
that should permeate all school education. This requires a
change to many stereotypes of thinking throughout the
educational process and in all academic subjects.

Environmental education and enlightenment of the
population is the most effective way to solve the global
problems of mankind.

Today, no one doubts that environmental
education in general is of great importance for the
formation of Russia’s environmental culture and, as a
result, a decrease in its anthropogenic load on the
biosphere. It is also obvious that the main emphasis of
environmental education should be placed on general
education in schools. Today the school is the only social
institution through which, in one way or another, the
entire population of Russia passes.

School is the place where people can be taught to
take concerted action aimed at improving the
environmental situation of the region where they live and
of the country as a whole. The sprouting of new education
in the interests of sustainable development is possible only
where there is a system of continuous education about the
environment.

In the Verkhnee Gakvari School work is undertaken
to protect flora and fauna and to identify, describe and
protect unique natural monuments. The protection of the
water and soil resources of each settlement is of no small
importance in the education of a patriot who loves and
protects his homeland and its nature.”

During the Soviet period significant work was done
by the state forestry services to protect and utilise the vast
forest resources of the upper headwaters region of the
Andiiskoe Koisu.

The Tsumadinskiy State Forestry Enterprise was
established in 1934 and deals with the protection and
rational use of district forest resources. The main role of
the forests is not economic but in nature conservation and
protection. The importance of forests in water regulation,
prevention of soil erosion, prevention of landslides, talus
and mudflows is invaluable; it also improves the
microclimate.

The average forest cover of Dagestan is 7.3%, while
the average forest cover of the Tsumadinskiy District is
15%. In terms of vegetation zoning, the territory of the
forestry belongs to the high-mountain forest-growing area
of pine and birch forests. Pine forests prevail — 62.6%, birch
forests — 29.1%, oak — 3.6%. Small areas are occupied by
hornbeam, aspen, alder, linden and others.

By the late 1960s some of Verkhnee Gakvari
School’s teaching staff had an education relating to biology,
ecology and forestry, stimulating them to take advantage
of the professional foresters working locally in the district
to establish a school forestry around 1970. The instigators
of the school forestry were two great enthusiasts of
environmental protection at the school and in the village
generally: Khakim A. Abdurazakov, biology teacher and
Magomed A. Osmanov, geography teacher. Under the
latter’s leadership, a significant local pine plantation was
established by cutting down a mixed birch forest on an
area of 5 hectares and replanting pine. Following the
collapse of the USSR, this school forestry ceased its
activities.

Establishment of New School Environmental Organisations
The legacy of the Soviet period school forestry amongst ex-
students and teachers, which together with growing public
interest in biology and ecology among new teachers with
relevant backgrounds and enthusiasm in these areas and
the religious beliefs within the community relating to
nature, led to new major new initiatives at the Verkhnee
Gakvari School which have impacted on the community to
the present day in its maintenance of the long traditional
interrelationships between the various sectors of the local
ecosystem which have contributed to the community’s
distinctive socio-ecological production landscape or
cultural landscape (Fig. 37, 38).

Thus, two new environmental organisations were
established at the school, the Edelweiss Eco-Group
(founded 2009) and the Berezka School Forestry (founded
2010), both groups collaborating in many activities.

The ecological education provided at the school is
helping to develop citizens who observe environmental
norms and rules and lead healthy lifestyles.

In the classroom and in extracurricular activities
teachers pay especial attention to students’ ecological
education. Lesson by lesson in Verkhnee Gakvari teachers
endeavour to convince children that man is not the king of
nature but a part of nature and that the future of man
himself depends on the attitude of man to the
environment. Through its activities the school is achieving
the goal that its children become aware of the need to
maintain global balance and of everyone's involvement in
environmental problems. This can be judged by their
meaningful abstracts, presentations, performances at
competitions, Olympiads and conferences at both regional
and republican level.
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Figure 37. Topographic map with indication of key features (red C|rcles) under enwronmental management by the students
and staff of Verkhnee Gakvari School. Cartographic annotations by Abdulgamid Teymurov
Note: The areas in green on this map do not accurately represent the areas under forest today — see Fig. 39 for accurate depiction

. Tsanatli Forest
2. Pine Grove
3. Ginkli Forest

. Gakvarinka River

5. Bitsich Brook
Kuikhe Spring

7. Serovodorodny Spring

. Mazhbalinsky Oak Tree
9. Trautvetter's Maple
10. Mosque
11. School
12. Mosque

Figure 38. Satellite image of features (red circles) in the territory of Verkhnee Gakvari under environmental management by the village
school and community. The village of Verkhnee Gakvari appears in the lower right corner of this photograph. Cartographic annotations

by Abdulgamid Teymurov

Edelweiss Eco-Group
The Edelweiss Eco-Group’s goals and objectives are:

. Cleaning the territory of the village and
school of garbage.

. Organising and conducting environmental
raids and subbotniks (weekend voluntary community clean
ups — inherited from the Soviet period).

. Fostering environmental culture among
students and adults through organizing community

lectures, production of wall newspapers and promotional
appeals.

. Actively participating in school-wide, district
and republican competitions and environmental and
biological Olympiads.

Near the village of Verkhnee Gakvari, members of
the Edelweiss Eco-Group have established a 5 km long
ecological trail linking many of the natural features in their
care (Fig. 39-41):

. Gakvarinka River
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Tsanatli mixed pine-birch forest
Swamp with a spring

Bitsich Brook

Ginkili birch forest

igure 39. View the recreational glae of Ginkili with
Gakvarinka River in foreground. The Pine Grove is in the
right centre of the photograph

Figure 41. Ginkili Forest recreational glade and pool with village and its croplands and pastures. Mid-summer

Almost all school students and kindergarten pupils pass
along the trail every year, getting acquainted with the
nature of their native land and the rules of eco-friendly
behavior in the forest. Here are conducted the traditional
annual school-wide excursions “Golden Autumn” and
“Towards Spring”.

Berezka School Forestry

In May 2010, on the initiative of the Verkhnee Gakvari
school director, Magomed M. Ismailov, the Berezka School
Forestry was created in the place of the earlier Soviet
period school forestry. A young specialist was appointed as
its head, biology teacher, Shamil M. Ismailov. A Young
Forester educational circle was also established, led by
ecology teacher, Patimat K. Nurmagomedova.

In accordance with a charter approved by the
director of the Tsumadinskiy State Forestry Enterprise and
the director of the Verkhnee Gakvari secondary school, a
forest area was assigned to the Berezka School Forestry for
carrying out forestry activities with an area of 32.7
hectares.

Figure 40. Course of Gakvarinka River with Tsanatli
pasture and forest in left of photograph

. Forest glade with a large masonry and concrete
swimming pool constructed by community volunteers
. Hydrogen sulphide (Severodorodny) spring.

The goals and objectives of the Berezka School
Forestry are:

. Educating students about their environment.

. Expansion and deepening of students'
knowledge in the field of natural sciences and
implementation and realization of their creative potential.

. Teaching student’s special skills in research
work as well as providing vocational guidance.

. Carrying out activities for the study and
protection of forests, planting and sowing forest cultures,
promoting natural forest regeneration and landscaping the
school and village territory.

. Introducing rare and endangered forest
species of forest in an educational and experimental plot.

. Promoting knowledge about the forest
among all participants in the educational process and the
broader local community.

. Organizing and holding of evenings, weeks,
meetings, Olympiads and competitions dedicated to the
forest.
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For the preservation of the unique biodiversity of the
forests of the Tsumadinskiy region and the rational use of
forest resources, the following actions on the part of the
Berezka School Forestry were determined as necessary.

To study the flora of forest vegetation in
Tsumadinskiy District, to identify the types of trees and
shrubs to be protected and protected.

As a result of field research and analysis of literary
sources, the forest flora of the Tsumadinskiy District was
identified as comprising 18 species of trees, 14 species of
bushes and 6 species of shrubs and semi-shrubs. The
ecological characteristics of the forests of the Tsumadinskiy
region were determined and examples of human use of
certain types of forest flora were identified [75-76].

Carry out work on afforestation, reforestation and
protection of unique forest areas in each settlement.

Conduct wide-ranging educational, explanatory
work among various segments of the population on the
protection and respect for forest resources.

To address these latter goals, the school focuses on
the ecological state and species diversity of forest plants in
the Tsumadinskiy District and their importance in human
life. To enable this it has created a material and technical
base for the effective operation of the school forestry. This
includes plots of land, work premises, furniture,
communication equipment, computer and office
equipment, cartographic and methodological materials,
combined training workshop with measuring instruments
and tools. There is also a biology room for practical work in
forestry and ecology and a permanent exhibition space for
products derived from natural materials and exhibitions of

Figure 42. Members of Bereska School Forestry measuring

growth of young trees as part of their forest monitoring
programme

>

Figure 44. A group of students and other
villagers gathered for a tree planting
subbotnik. The saplings they are holding
were grown by them at the school

A terrace has been established in front of the Verkhnee
Gakvari School, where aspen, birch, pine, wild rose and
willow grow. The school also has an orchard in which 105
apple trees of the best varieties from Michurinsk have been
planted. In 2006-2007, the garden was recognized as one
of the best in the republic.

Figure 45. Reforestation project.
Students preparing ground for planting
young trees which they have grown
from seed in the school nursery

students' work. There is a summer teaching area for
briefings and theoretical studies.

To conduct practical classes, the school has the
following areas that are in perpetual use:

e School training and experimental plot of 0.5
hectares.

e School arboretum adjacent to the school of
0.12 hectares.

Technology is taught by Rabiat S. Magomedova and
Shamil M. Ismailov, biology teacher who is head of the
school forestry and responsible for the work of the school
training and experimental site.

For the implementation of pre-profile and profile
training within the Russian state educational system, the
school cooperates with the Dagestan Institute for the
Development of Education.

The school forestry undertakes the whole range of
annual and ongoing activities associated with a
professional forestry enterprise, including:

e Monitoring state of forest

e Thinning and clearing

e Collecting seeds and fruits of trees and shrubs
(oak, pine, rowan, maple, linden and viburnum)

e Sowing seeds of tree species under the forest
canopy

e Planting and care of seedlings in nurseries
established in the school arboretum

e Forest fire prevention using explanatory

material provided by the head of the Tsumadinskiy State
Forestry Enterprise (Fig. 42-46).

Figure 43. Students and teacher in nursery preparing soil
for planting.Verkhnee Gakvari

Figure 46. Students of Verkhnee
Gakvari School installing bird nesting
boxes that they have made

Students also manufacture and erect bird nesting
houses and bird feeders and collect wild medicinal and
herbal materials traditionally used in the community. They
also monitor and maintain three water sources or springs
valued by the community (Fig. 47, 48).
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o
Figure 47. Filling a traditional metal water jug
at the Kuikhe spring, Verkhnee Gakvari

In 2016, the school organized pre-professional training in
the agronomic profile according to the Russian system. An
agreement was signed implementing the professional
programme called “Vegetable Grower of Protected Soil”
with the Sh.l. Shikhsaidova Buynaksk Agrarian College.

The following is a listing of work done by the
Berezka School Forestry in a characteristic academic year
(2016-2017):

1.  Caring for the forest assigned to the school
forestry.

Removal of unhealthy, crushed and damaged trees
as a result of early snowfall, was carried out on an area of
about 3 hectares. 40-50 year old aspens had particularly
suffered. They had collapsed and the tops of birches,
lindens and hornbeams were also damaged. Thinning
operations were carried out to increase the overall growth
per unit area and improve sanitary conditions in the forest
by increasing resistance against harmful factors.

In order to reduce competition between seedlings,
thinning was also carried out in the pine area of the school
arboretum. Clearing was carried out in a closed pine forest
area in the Ginkili forest and lower branches and
underdeveloped pines were also removed.

Selective felling for timber harvesting was not
carried out, as villagers use wood less and less as fuel,
replacing it with natural gas (in cylinders) and electricity.
For the same reason, it is now rare to find poachers and
violators of forest legislation in the forest.

2. In the spring of 2016, members of the School
Forestry and school teachers under the guidance of Shamil
Ismailov, seeds were sown in the Ginkili forest glades over
an area of about 1 hectare. The seeds were provided by the
Tsumadinskiy State Forestry Enterprise. Class teachers and
students of grades 6-11 were instructed in advance on
general safety, fire safety and rules for sowing pine seeds.

3. At the same period, 2-3 year old birch
seedlings were dug up for planting in the school arboretum
and some unused lands in the village.

Instructions on tree planting rules were conducted
by teachers of biology, chemistry, ecology and geography.

4. During the summer, plantings were cared for
(watering, protection against eating by livestock, weed
removal) in the school arboretum, mainly by the members
of the Young Forester educational circle.

5. In order to expand the forested lands,
nurseries were established in the school arboretum and in
the Tsanatli forest area, as being the most convenient and
protected places close to the school. Seeds of rare species
of Trautvetter’s maple and blue spruce were sown.

6. The tending of the nursery was undertaken
by members of the Edelweiss Eco-Group. Crops of maple

- e
Figure 48. “Medicinal Plants of Our Village”. Biology teacher,
Shamil Magomedovich, showing examples to a class of young pupils
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seeds turned out to be very sparse due to being picked by
birds and eaten by rodents.

7.  Students collected seeds and fruits of wild-
growing ornamental trees and shrubs in an amount
sufficient to start a nursery the following year.

8.  Birdhouses and feeders were made and hung
in the school arboretum by members of the Young Forester
education circle, aided by technology teacher, Gusen M.
Ismailov.

9. The School Forestry conducted much
explanatory work in the community regarding the benefits
of forest dwellers and the need for their protection: birds,
animals and beneficial insects. A large accumulation of
anthills in the Ginkili and Bitsich forest areas have been
identified and taken under protection.

10. The Ginkili forest area is very popular among
villagers, visitors and tourists. However, there are some
who violate the rules of behavior in nature and in the
forest. Members of the school forestry repeatedly
extinguished embers of fires they left behind in the pine
forest area.

11. Increase in areas with naturally renewable
forest species were identified, described and measured as
follows:

. Aspen — 1.2 hectares (1-4 years)

. Birch — 4 ha (1-7 years)

It was concluded that the increase in forest areas is
due to a decrease in grazing livestock in areas adjacent to
the forest, as birch and aspen are mainly renewed by root
suckers. The length of year-old shoots measured by
members of the Young Forester educational circle was as
follows:

. Aspen: 85-110 cm

. Birch: 40-55 cm

° Pine (spread by seed): 4-7 cm.

Individual specimens or whole groups of tree
species (birch, mountain ash, pine, etc.) of around 50-70
specimens have spread even higher into mountain pastures
and alpine meadows, which is also the result of the
activities of various birds and animals.

Older villagers said that there used to be birch
forests up to the very peaks. This is evidenced by the
remains of logs carried by mudflows from the mountains.
Members of the Berezka School Forestry conduct
explanatory work among schoolchildren and the local
population to prevent the unregulated appearance of
young birch and aspen forests and spreading of pines seeds
by livestock.

12. In 2017, members of the Edelweiss Eco-Group
(together with graduates of previous years) participated in
the maintenance of springs at the base of the forested
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areas. The purpose of the maintenance arrangements was
to provide vacationers and guests with drinking water.

The water of the Kuikhe spring is unique in its
properties - it is one of the softest among all the drinking
water springs in the Tsumadinskiy District (data derived
from chemical analyses by members of the Edelweiss Eco-
Group). Another spring, the Serovodorodny (contains
hydrogen sulphide: people use the water to treat skin
diseases and remove kidney stones. It is located at the base
of the northern slope, 300 m southeast of the Egdad
microdistrict of Verkhnee Gakvari village. The spring water
has long been used both by locals and people outside the
area. Near the source is a quarry where, in Soviet times,
high-quality rubble stone was mined, including with the
assistance of rock explosions. An elderly resident, A.
Gadzhi, said that the source’s flow rate used to be twice as
much as it is now and it is assumed that the amount of
water in the source has decreased as a result of blasting
and deforestation along the slope above.

Protective measures undertaken: Through the
efforts of members of the Edelweiss Eco-Group, the spring
was improved, thanks to the financial support of the head
of the village administration, Magomed Magomedov, in
2010. The group undertook explanatory work among those
building new houses so that they do not carry out blasting
operations in the quarry at the base of which the source is
located.

A third spring is located in the Ginkili forest.

Another water source of local significance is the
Zhelezisty (Iron) spring, which is located 3 km north-west of
the village of Verkhnee Gakvari. It located near a livestock
route and therefore is exposed to the impact of sheep,
goats and cattle through trampling and pollution of the
area around the source. It is necessary to periodically
maintain the area of the source and the source itself: lining
it with stones and cleaning it of silt and dirt. The need for
protection is due to the fact that this source is the only one
on village territory whose water contains iron ions in this
quantity. Villagers use this water as:

. A medicinal drink against iron deficiency
anemia.

. For kneading dough — producing a light, tasty
bread. A village elder, Zagid-gadzhi Ismailov, said that the
water previously was frequently used, including against

Figure 49. Students burig litter left by visitor to the recreational area of Ginkili glade and Pine Grove

heartburn. The water has an iron taste and the stones
around the source are covered with a brownish-red
coating.

Protective measures undertaken: Members of the
Edelweiss Eco-Group have taken the source under their
protection and periodically maintain and clean it. Thanks to
their efforts, the source has been declared a natural
monument of rural municipal importance.

Protective measures required: As the spring’s water
is often used by the local population, it is necessary to
periodically re-arrange the source: to deepen it to form a
reservoir, to lay out the bottom with flat stones at the
bottom and to enclose it with a metal mesh or stone fence
to prevent contamination by livestock.

A more thorough chemical analysis of this water is
required, especially for the identification of trace elements.
In this regard samples have been provided to the Institute
of Ecology and Sustainable Development of Dagestan State
University.

13. Medicinal and food plants and mushrooms
were collected in forested areas. In 2017, a record number
of mushrooms were harvested: they were collected in
bags, buckets and even whole sacks. The villagers mainly
boil them, wring the liquid from them and store them in
refrigerators and, as needed, fry them in vegetable oil.

14. Members of the School Forestry collected
about 80 kg of medicinal and herbal raw materials in
compliance with officially permitted collection periods.

Among the medicinal plants of the forest, birch
(buds) are popular among the local population as are pine
(buds, resin), mountain ash (fruits), oak (bark), blueberries
(berries, leaves, stems), wild rose (fruits, roots), raspberries
(leaves, fruits), lingonberries (berries, shoots), stone
bramble (berries), male fern (rhizomes), etc. (Fig. 49).

Members of the Edelweiss Eco-Group also
systematically cleared forest glades and forested areas of
debris — broken bottles, plastic bags, metal cans, etc. They
undertook explanatory work about environmental
protection, respect for the forest and its inhabitants and
the study of the flora and fauna of forests and other
phytocenoses surrounding the village. They also participate
in various environmental conservation activities and
competitions at regional and republican levels (Fig. 49).
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Natural Monuments of Rural Significance

In 2013, research work by members of the Berezka School
Forestry resulted in the identification, protection and
declaration as natural monuments of rural significance at
the municipal level the following natural objects:

. The Mazhbalinsky giant oak tree.

. The Tsanatli forest area with the endemic
Caucasus species, the Radde birch, which are included in
the Red Data Books of the Republic of Dagestan and the
Russian Federation.

. An example of a Trautvetter’s maple (a rare,
beautiful ornamental tree endemic to the Caucasus) with a
height of 15 m.

. The pine grove which is the only area of pine
forest within birch forests in the Tsumadinskiy district.

The village of Verkhnee Gakvari is of significant
recreational importance for the Tsumadinskiy District.
These natural objects are the subject of close attention of
the members of the Berezka School Forestry who have
been actively working toward the adoption of regulations
by municipal and district authorities for their protection.

Mazhbalinsky giant oak tree: The giant oak is
located in the Mazhbal microdistrict (Fig. 50). The age of
the oak, according to village elders, is about 500 years. Its
diameter at 2 metres from the base is 1 m and its height is
30 m. A grandmother said that near the tree was the house
of Sheikh-Alim Ali Mazhbalinsky, who was a folk healer who
cured people with holy water, etc.

Figure 50. The mlcrodlstrlct of Mazhbal and its. glant oak tree WhICh has been de5|gnated a natural monument

of rural municipal importance

Current state: every year, side branches appear on the
trunk of the tree, in some places the bark is covered with
mosses and lichens and birds arrange their nests on it; the
oak blossoms and bears fruit, but less and less every year.

Conservation measures taken: Through the efforts
of the head-teacher of biology and members of the
Edelweiss Eco-Group, the oak has been taken under
protection: an iron shield was installed with information
about the protection of the oak as a natural monument.

The members of the Edelweiss Eco-Group appealed
to the head of the Verkhnee Gakvari Village Council about
the need to declare the oak as a natural monument of the
Verkhnee Gakvari village resulting in an appropriate
decree. Members of the Edelweiss Eco-Group keep the
area around the oak tree clean.

Necessary protection measures: The giant oak is a
unique natural monument not only of local importance but
also of the Tsumadinskiy District and the Republic of
Dagestan. For a start, it is necessary to acquire the area
around the tree and to fence it off with a metal mesh.
Appeals have been made to the head of the district and the
district meeting of deputies with this proposal.

Trautvetter’s maple: There is a separate 15 m high
specimen of Trautvetter’s maple, endemic to the Caucasus,

among the birches in the Ginkili locality (Fig. 51). It is
especially beautiful in autumn, when the leaves take on a
bright yellow and then reddish colour.

Present state: The tree is located on the slope of
the northern exposure with a 30° incline. It is surrounded
by a natural protection of wild rose, birches and oaks.
Access to the tree is difficult for cattle.

Protection measures undertaken: Young school
ecologists are conducting explanatory work among
students and the village population about the need to
protect this unique and beautiful tree in our forest not only
from the threat of illegal felling but from the breaking of
branches and from collecting sap, etc. By decree of the
Head of the Village Council of Verkhnee Gakvari, this
Trautvetter's maple has been declared a natural
monument of rural municipal importance.

Protection measures required: It has been deemed
necessary, together with the Tsumadinskiy Forestry State
Enterprise, to take measures to propagate the
Trautvetter’s maple by the nursery sowing of seeds and by
planting grown seedlings in school arboreta, in forest plots
and near administrative buildings as a highly beautiful and
ornamental tree species. The first steps in this direction
have already been taken. Young ecologists already sowed
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seeds in a nursery arranged in a school arboretum in
autumn 2013. Members of the Berezka School Forestry
together with members of the Edelweiss Eco-Group
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Figure 51. A lone specimen of Trautvetter’s maple at the edge of Ginkili Forest with its autu

applied to the school director for financial support for this
project.
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as a natural monument of rural municipal importance and saplings are being grown from its seeds in the school nursery

Pine Grove: A pine forest near the village was planted in
Soviet times and occupies approximately 2 hectares. It is
the only plot of pine amongst a birch forest planted in
Soviet times. The pines are now about 55 years old. The
grove is now of significant recreational value. The villagers
have constructed a large natural spring-fed 30 swimming
pool 150 m to the east.

The site is subject to strong anthropogenic impact.
It is a favorite vacation spot for villagers and visitors. The
soil is also trampled and exposed to cattle. In snowy
winters, under the weight of snow, the tops of trees break
or trees roll to one side due to a weak root system and the
closeness of their plantings. Villagers sometimes cut down
pines for their household needs without the consent of the
school forestry administration and the state forestry
enterprise does not take effective protective counter
measures. The forester performs his functions as a
formality; there is no remuneration. The forest protection
system has completely collapsed and this is why have
undertaken the difficult mission of protecting and
conserving our own local forests.

Protective measures undertaken: Young ecologists
from the Verkhnee Gakvari School took this part of the
forest under protection in 2010, the year of the
establishment of the Berezka School Forestry. Much
explanatory work has been undertaken among the student
and parent community about the need to protect this site
from forest poachers and un-monitored tourism, as a result
of which the forest area is littered with garbage, plastic and
glass bottles, papers, packaging material and food
leftovers. Cooking fires are also lit in the wrong places.
Every year, members of the Edelweiss Eco-Group clear the
pine forest of debris by burying it and burning paper waste.

Protective measures required: Assistance is needed
on the part of the management of the Tsumadinskiy State
Forestry Enterprise and the village administration in the

protection and conservation of this forested area of unique
value to the village. The efficient management of this site
will benefit both the village community and visitors.

In 2017 the Berezka School Forestry approached
the management of the Forestry Enterprise with a proposal
to completely entrust the carrying out of forestry work on
this site to its care. In 2012, the Forestry Enterprise carried
out thinning in the pine forest without observing the
relevant rules and regulations and without agreement with
the leadership of the School Forestry. Complaints have
been made against the management of the Forestry
Enterprise and regarding the financing of some school
projects related to forest management work.

On the part of the village administration, it is
necessary to improve work on the protection of natural
monuments and unique biocenoses. Violators should be
punished with fines and public censure at meetings of
villagers. Cattle grazing in forested areas should be
prohibited. After all, it was for the study, protection and
renewal of forest resources, that the Berezka School
Forestry was created at the Verkhnee Gakvari School.

Tsanatli Forest: This is a mixed birch-pine forest
with an area of about 5 hectares. The plot is located
opposite the village, at a distance of about 1 km south of
the Gakvarinka River. The uniqueness of the site lies in
that, together with the Litvinov birch, there is also the
Caucasus endemic, the Radde birch. Rowan is also more
common than in other forest areas. About 20 years ago, a
section of the forest was almost completely cut down at
this location by the management of the Forestry
Enterprise, allegedly for the purpose of planting pine trees.
However, the survival rate of pines was only 15-20% and,
where once individual birch trees had been felled, they
again multiplied as coppices with 5-8 trunks emerging from
a single original.
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Due to overcrowded planting in shallow soil, some pines
fell to one side when deep winter snow fell. The site is
subject to intense anthropogenic impact - young pines and
birches are often cut down by villagers for domestic needs.
The site is located near a livestock route to alpine pastures.
In Soviet times, the forest area adjacent to this route was
fenced off with a metal mesh. However, when the pines
had grown up, the protective netting was removed.

Protective measures undertaken: The management
and members of the Edelweiss Eco-Group have carried out
explanatory work on the need to protect and protect
Radde birch from felling and the sustainable use of gifts of
the forest and prevention of cattle grazing. The site is part
of the forests allocated by the Forestry Enterprise for the
Berezka School Forestry. By resolution of the head of the
village administration, the Tsanatli area has been declared
a natural monument of rural municipal importance.

Protective measures required: An important
condition for the protection and protection of this natural
object is strict observance of forestry legislation,
observance of environmental norms and rules and
observance of the rules for collecting medicinal raw
materials. For this, it is necessary to carry out further
explanatory work among the population through children's
environmental organizations, the village administration and
the Tsumadinskiy State Forestry Enterprise.

It is desirable that this site should become a base
for carrying out student research work, for which the
following actions should be undertaken:

e Fencing of the site on the side of the livestock
route

e Development of a plan for the placement and
arrangement of a mini-nursery for the -cultivation of
ornamental, rare and valuable species of trees and shrubs

e Undertaking of forest management work,
including sowing seeds of pine and other species in bare
places

e Development of a plan for an ecological trail
including this section in order to promote environmental
knowledge and mountain tourism.

The need to protect this area is also due to the fact
that the villagers collect medicinal plants there. It is a
favorite vacation spot and a base for excursions and
practical primary school classes in nature, biology,
geography and the world around us. Here students learn
about characteristics of plants growing in this forest which
have medicinal, aesthetic or scientific significance.

2016 Year of Ecology in Russia
On 5 January 2016, Russian President Vladimir Putin signed
a decree by which 2017 was declared the Year of Ecology in
Russia. The purpose of this decision was to draw attention
to the problematic issues existing in the environmental
sphere and to improve the state of the country's
environmental security. Thus 2017 was an important year
for the Verkhnee Gakvari School

In the Verkhnee Gakvari School from the date of
the announcement of the Year of Ecology, a plan for the
year was drawn up, according to which teachers and
students worked and achieved commendable results:

The Day of the Birds holiday was held, in which the
students and the team took an active part.

Various All-Russian eco-lessons were held on the
topics of:

e Waste management problems;

e Caspian-pearl of Dagestan;

e Protected places of Russia and Dagestan;

e Nature of the Caucasus;

e Guardians of Water.

Representatives of the school
various events, including:

e “Clean Rivers”, where the banks of the
Egdadinka River and the stream flowing to Ginkili were
cleared with the schoolchildren.

e “Live Forest” and “Clean Forest”.

e “All-Russian Day of Forest Planting”.

e All-Russian  ecological subbotnik “Green
Russia”, in which members of the Edelweiss Eco-Group and
the Berezka School Forestry actively participated.

e All-Russian action “Let's Do It Together”, where
school students very actively participated in ongoing
events: environmental lessons, brain-ring games, quizzes,
ecological tales, activities, conversations, debates and class
hours.

Two students of the school, Abdurahman M.
Ismailov and Tavus M. Yakhyaeva, were winners in the
regional stage of the competition “Ecoleader”. Biology
teacher, Shamil M. Ismailov, was the winner of this
competition in the nomination for “Best Supervisor of an
Educational Institution”.

A school exhibition of drawings entitled “Take Care
of Nature” was held, dedicated to the Year of the
Environment and to respect for the nature of the village,
district and republic.

Participation in various competitions of regional
and republican significance, where school representatives
achieved many first place and other commendable
rewards:

e Regional competition “Green Planet”.

e Regional competition “My Little Homeland”.

e Regional competition “Young Researchers of
the Environment” Regional competition “World Water

”

Day”.

participated in

e Regional competition “Teenager”.

e Regional competition “Best School Forestry”.

e Regional competition “Gardens Bloomed for
Centuries”.

e Regional
Experimental Site”.

e Regional competition “Nature Connoisseurs”.

e District quiz in Biology-Ecology.

e Regional competition  “Young
Photographers”.

e Regional competition “Living Symbol of the
Village”.

e Regional competition “Natural Monuments of
the Village and Region”.

e Regional competition “Day of the Birds”.

e Republican competition “Ecology in the Modern
World”.

e Republican competition “Best Training and
Experimental Site of an Educational Institution”.

e Republican competition “Best School Forestry”.

e Republican stage of the All-Russian competition
“Let's Do It Together”.

In the Republican stage of the Ecology-Quiz of the
Ministry of Natural Resources, Dagestan, “Connoisseurs of
Nature” 2015 the Edelweiss Eco-Group team won the Quiz
Finalist Diploma.

Since the Year of Ecology 2016 and the 2017
conference in Agvali (see below), the Vekhnee Gakvari

competition  “Educational and

Amateur
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school and its teachers have continued to be active in
various competitions, conferences, Olympiads. Their many
awards include first places in:

e Regional stage of the Republican competition
“Teacher of the Year of Dagestan” (2018).

e Regional stage of the competition “The Best
Training and Experimental Site” (2018 & 2019).

e Republican Olympiad of Biology Teachers —
Winner (2020).

e Regional stage of the competition “My Best
Occupation” — Ismailov Shamil Magomedovich (2021).

e Interregional competition of works in design
and research “Ecology of the Native Land” (2021).

Conferences organized by staff of the Verkhnee Gakvari
School

@no2Usl

Figure 52. Magomed Ismailov, Director, Verkhnee Gakvari School, addressing the 2017 Conference on the Ecology

The Verkhnee Gakvari School is providing a role model for
organized public advocacy in the protection of the
environment not only through its programmes which are
focused on the participation of its students but through the
energetic and dedicated engagement of its specialist staff
in promoting these issues in the broader district and
republican forums.

In 2010, a scientific and practical conference on
ecology was held at the school, with the participation of
many specialists from Makhachkala and the mountainous
regions of Dagestan. This conference was followed in 25-26
October 2017 by the organization of the Scientific-Practical
Conference, “Ecology of the Mountain Territories of
Dagestan: Problems and Pathway to Their Solution” in the
Tsumadinskiy administrative centre of Agvali. Project
director was Magomed Magomedov Ismailov, Director of
the Verkhnee Gakvari School (Fig. 52).

VY
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KOVi KOH®ERER
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of the Mountain Regions of Dagestan: Problems and Pathway to their Solution

Participating were guests from Makhachkala and speakers
and representatives from four mountain districts
(Akhvakhsky, Gumbetsky, Botlikhsky and Tsumadinskiy).
The plenary session, was led by Prof. Gairbeg M.
Abdurakhmanov, Director, Institute of Ecology and
Sustainable Development, Dagestan State University and
President Regional Section, Republican Ecological Party
“Zelenie” (Green). Papers were presented on the following
issues:

e Gairbeg M. Abdurakhmanov — “Saving for our
Descendents” means to preserve the genofond of wildlife
and biogeocomplex of the high mountains.

e Zagir V. Ataev — “Nature conservation in the
territory of high mountain Dagestan and perspectives for
its development”.

e Yuriy A. Yarovenkov — “Large mammals of the
Andiiskoe Koisu river basin”.

e Magomed G. Magomedov - “Ecological-
geographical risk factors for youth of the mountain
territories of Dagestan”.

e Makagadzhi E. Idrisov & Ramazan A.
Murtazaliev — “Rare and disappearing types of vegetation
of south-west Dagestan and problems of their
preservation”.

e Ali Dzh. Khakibov & Idris A. Idrisov — “Landslide
phenomena in high mountain Dagestan”.

e Feizula M. Feiziev — “Health of the environment
— health of the nation”.

e Rustam A. Khalilov & Labazan Kh. Magomedov
— “Ecological problems of the mountainous part of
Dagestan — its particularities and pathway to a solution”.

e Magomed |. Rasulov, Bariat M. Gadzhieva &
Magomed R. Rashidkhanov — “Water supply problems of
the inhabitants of the mountain territories”.

Within the framework of the conference a scientific
research work competition was held between students and
teachers of four mountain districts of the republic,
reflecting the environmental problems of mountain
Dagestan with recommendations for protection and
preservation of nature.

At the conclusion of the conference participants
resolved to conduct the next scientific-practical conference
on the regional level in 2020.

In analysing current questions associated with the
present state of the environment and utilisation of the
natural resources of the mountain territories of Dagestan,
the conference participants recommended the following:
2017 Conference Resolutions:
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1. District Councils and Administrations of the Mountain
Territories of Dagestan:

e Formulate and agree on a plan of
environmental measures in the light of contemporary
demands.

e Organise separate collection of solid household
waste in organisations and institutions of municipalities.

e Consider the possibility of attracting honest
investors for the implementation of environmental projects
aimed at reducing negative impacts on the environment.

e Identify and describe specially protected
natural objects of the region.
e Develop a system of public ecological

monitoring of the state of the environment.

e Provide advanced training for heads of
institutions and organizations on compliance with sanitary
and environmental norms and regulations.

2. Cultural and Tourism Sector

e Formulate ecological-touristic trails with the
aim of attracting and informing tourists about the wealth
of plant and animal life of the mountain districts of
Dagestan.

e Organise a social publicity campaign directed at
a caring attitude to nature necessary for the conservation
of rare species and unique vegetation communities.

3. Forestry Management:

e Strengthen the interaction of district
administrations between law enforcement agencies,
district and village administrations and public organizations
regarding the prohibition of land pollution by solid
household wastes.

e Create an effective system of interaction
between governmental executive authorities and forestry
departments for fire safety.

e Conduct an inventory of forest areas classified
as specially protected natural areas.

e Organise work to clamp down on the
unauthorized dumping of rubbish in forest reserves.

e Include in the work plan activities to identify
forests of special natural value which are habitats for rare
species of plants, animals and birds.

e Continue work to increase the area under
nursery plantings and the growing of rare and ornamental
forest species.

e Continue work on expanding the network of
school forestries based in educational institutions.

4. Rural municipalities:

e Ensure work is undertaken on the collection
and disposal of solid household waste, taking into account
the requirements of official sanitary regulations and norms.

e Ensure research is undertaken aimed at the
establishment of Specially Protected Natural Areas and
their conservation status.

e In cooperation with forestry departments and
within the framework of environmental measures, expand
the forest plantings along the banks of small rivers and
streams to strengthen them.

e As a component of environmental campaigns,
undertake subbotniks to clean up garbage and debris from
the banks of small rivers, including places of mass
recreation.

e Promote work on the promotion of
environmental knowledge and the involvement of both the
adult population and youth in environmental conservation
and educational activities.

5. Educational organizations:

e In the Year of Ecology and the Caspian,
continue work on the creation and protection of specially
protected natural areas of local importance.

e Direct the activities of school environmental
organisations to implement children’s research projects
focused on biodiversity conservation, sustainable
development of mountain ecosystems and protection of
natural habitats.

e For the purpose of environmental education
and enlightenment of adolescents, promote the
development of  children's ecological tourism,
expeditionary and excursion activities.

e Develop and create ecological, geological and
local history routes.

e Strengthen career guidance activities aimed at
promoting professions related to ecology, biology,
geography, wildlife conservation and environmental
conservation, taking into account interaction with social
partners.

e To cover the activities of schoolchildren of the
mountain zone in the mass media, on school websites and
internet resources.

e Summarize experience in the implementation
of research, environmental and educational projects in the
mountain zone at scientific and practical conferences and
seminars.

e Foster the interaction of public educational
organisations with higher and secondary educational
institutions specialising in the field of environmental
protection.

Engagement of the Verkhnne Garvari School with the
broader village community

Through all its activities in protecting the natural
environment the school has become the socio-cultural
centre of the village of Verknee Gakvari. One of the
important achievements of its environmental organizations
has been the identification, description and protection of
specially protected natural objects of rural importance.

The protection of the village’s water bodies from
pollution and the study of various types of waters and
identification of their significance for human health are
other important directions of the school’s environmental
organizations, which have identified the chemical
composition of almost 50 water sources in the village and
district.

Further prospects for the development of
environmental knowledge are also important. An
agreement on joint activities has been concluded with:

e Dagestan Institute for the Development of
Education (DIRO)

e Institute of Ecology and
Development of Dagestan State University

e Dagestan State University.

One of the results of such activities has been the
annual admission of students to faculties of natural
sciences in state institutions of higher learning.

Constant and persistent promotion of
environmental knowledge is bearing fruit. Students and
teachers are increasingly involved in environmental
protection. Students have been the winners of the regional
stage of the All-Russian action “Let's Do It Together”.

Sustainable
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The joint work of the school and the village administration
currently focuses on the problem of collection and disposal
of household waste.

The school is also the centre of anti-drug and anti-
terrorist activities in the community. As a result of vigorous
work in raising awareness, it has been possible to
drastically reduce the number of smokers and consumers
of alcoholic beverages among the villagers. Extensive
campaigning work is carried out in this direction at the
school: in class hours, debates, conferences and thematic
lessons.

Schoolchildren and all participants in the
educational process are involved in useful environmental
activities: the area around the school and kindergarten and
individual locations in the settlement continue to be
improved and greened. On the occasion of the 70th
anniversary of the Victory in the Second World War,
students planted birch seedlings in honour of their
grandfathers, grandmothers, relatives, participants and
veterans of the war and home front.

Members of school environmental organizations
and the school administration intend to carry out further
work on the introduction of rare and endangered plant
species within the school facilities.

Major Environmental Issues of Current Concern to the
Community of Verkhnee Gakvari

As elaborated above, throughout its existence almost all
that was required to feed, shelter and support the
subsistence activities of the Verkhnee Gakvari community
have been derived locally or traded in from neighbouring
regions and had no detrimental effect on the environment
and harmoniously exploited its potential. No pesticides or
chemical fertilisers are needed or used. The villages make
liberal use of cow manure on their fields, which not only
serves as a fertilizer but serves to condition clayey soils
making them easier to till. However, sheep and cattle are
annually vaccinated by government veterinarians following
brucellosis outbreaks. Members of the community are
legally masters of their own lands and there are no erosion

B A et | TITE
Figure 53. Monument to “The Orphaned Khutora”, Nizhnee
Gakvari

The limited domestic incomes in Verkhnee Gakvari today
encourage through necessity the perpetuation of the
community’s ago-pastoral subsistence traditions and the
wise use of natural resources. Monies earned by
inhabitants of its diaspora working outside the district are
being productively reinvested in repairing or building
homes to standards now considered desirable.

Figure 54. Khutora ajacet to Chamalal settlement of Gigatli.
Abandoned during Soviet period but now re-used. Etnomix

or land degradation problems, such as have occurred
through overgrazing and unwise land-clearing in the
Transcaucasus to the south. Today Verkhnee Gakvari still
has a primarily subsistence economy. Monies earned by
villages by working outside the district are being reinvested
in repairing or building homes to standards considered
desirable today, which brings with it wastewater problems
(see below).

It should be emphasized that the agro-pastoral
territory in the valley settled by the Gakvarians never
sustained a large population. Though nuclear families were
large by today’s standards, there were not many of them. A
detailed Russian ethnographic map of the peoples of
Dagestan showing the Andiiskoe Okrug numbers a total of
3,883 Chamalals across all its villages, while a 1927 Soviet
tabulation listing all villages and khutora in the Okrug gives
a total of 3,397 Chamalals of whom 191 lived in Verkhnee
Gakvari, not including its khutora. (All-Union population
census of 1926 in the Dagestan ASSR). The All-Russian
population census of 2010 gives the population of the
village itself as 378. It classifies them as Avars.

Largely overlooked in the story of the long-lived
agro-pastoral communities of the upper Andisskoe Koisu is
the significance of the role played by the many khutora on
the periphery of their territories. There are those who
lament their forced closure and abandonment in the Soviet
period as a loss of valuable contributors to socio-ecological
product viability and richness of the region, just as the
agricultural richness of Tuscany in Italy, for instance, would
be affected if the fertile hill farms between its towns and
villages were forcibly closed. The carefully tended khutora
often occupied prime parcels of land in ecological favorable
locations in the landscape with their own springs and good
soils and were often the property of the richest families.

In 2018, Magomed Abdulhabirov with others
erected a monument to “The Orphaned Farms of

Dagestan” in Nizhnee Gakvari on which are recorded the
names of all known abandoned khutora in Gakvarin
territory [76] (Fig. 53, 54).

As an outcome of many decades of the school’s
engagement in issues relating to environmental
management, most of the Verkhnee Gakvari community is
now highly sensitized and informed about issues affecting
the local environment and have identified the following has
requiring critical attention in preserving the character and
function of its socio-ecological production system:
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Effective waste management and sanitation — the dilemma
of how to manage both liquid and solid wastes — is today
the major concern of the community in sustaining a healthy
environment.

With the introduction of modern expectations of
norms of living in houses in the community and the recent
provision of gas and electrical services, houses are
increasingly fitted with washing machines and bathrooms.
These collectively produce large volumes of waste water
and sewage and environmentally harmful chemicals which
end up untreated in the territory’s natural drainage system.
This further adds to the pollution of the waters of the
Andiiskoe Koisu, already burdened with waste from other
valley communities.

Domestic solid waste, particularly of plastics, is
creating an ever-growing problem with the village not
being served by a government waste collection service (as
exists in the nearby district administrative capital of Agvali)
and waste is just being tossed in a municipal dump or over
a road side without any further processing (as is also
happening elsewhere in the district) where the wind blows
some of it further and disfigures the pristine natural
landscape. In the absence of a government initiated and
funded central sewage treatment facility and sanitary solid
waste disposal system, members of the community
themselves are now discussing how they may themselves
undertake this complex task.

Dagestan State University and Verkhnee Gakvari:
Contribution to Regional Collaboration and Awareness-
Raising of the Role of Environmental Management in
Sustainable Development

To better understand the whole range of issues involved in
the sustainable habitation and development of
communities like Verkhnee Gakvari, and as an outcome of
the resolutions of the 2017 Conference, “Ecology of the
Mountain Territories of Dagestan: Problems and Pathway
to Their Solution”, the Institute of Ecology and Sustainable
Development of Dagestan State University is collaborating
with the Verkhnee Gakvari School in the formulation of the
initiative entitled, “Conserving the Koisu: Sustaining the
Mountain Fastness of the Upper Andiiskoe River — A
Uniquely Surviving Socio-Ecological Continuum in the
Dagestan Caucasus”.

To this end the Caspian Centre for the Protection of
Nature of the Institute of Ecology and Sustainable
Development, Dagestan State University (DSU), in
partnership with communities of the Tsumadinskiy District
of the Republic of Dagestan and with the endorsement and
support of the relevant republican and federal agencies,
are implementing a community-centred programme to
record, conserve, promote and sustainably exploit the
heritage resources of the headwaters region of the
Andiiskoe Koisu as the basis for much-needed income
generation for the region’s population.

This programme is one of an inter-related suite of
planned initiatives emanating from the newly-created
Dagestan-Qatar Scientific-Educational Centre at Dagestan
State University. It is being undertaken in commemoration
of the 100" anniversary of the declaration of the Dagestan
Autonomous Soviet Socialist Republic (DASSR) and is being
implemented within the framework of the concepts of the
International Partnership for the Satoyama Initiative.

Within the framework of regional, republication
and national environmental conservation and sustainable

development objectives, Koisu
programme aims to:

e Enhance regional awareness of in the natural
environment and the valorization of the region’s unique
and deep history identity and of the needs and potential
benefits of conserving and reviving productive socio-
ecological relationships in the face of negative
anthropogenic impacts.

e Contribute to the articulation of initiatives to
underpin the Tsumadinskiy District’s development in terms
of income and revenue generation opportunities, by
ensuring that any use of natural resources is equitable and
sustainable.

The programme will build on regional initiatives
which have already been undertaken to protect and
sustainably develop the ecological resources of the region,
in large part arising from the dedicated collaborative work
of the Tsumadinskiy District administration and the
specialist ecological and biological competencies of the
School of the settlement of Verkhnee Gakvari which have
already resulted in two major government-supported
conferences dedicated to these issues in the Tsumadinskiy
and neighbouring high mountain districts.

2021-2023: The first phase of the programme is
one of intensive district-wide multidisciplinary scientific
research into relevant aspects of the regional natural
environmental and tangible and intangible cultural
heritages and their conservation needs. Existing data about
the district and neighbouring region, both published in the
scientific literature and the rich as-yet unpublished
information developed by scholars in local communities,
will be reviewed and systematized as a basic internet-
accessible programme resource.

2024-2025: On the basis of the information
gathered in the first phase, proposals will then be
developed for the subsequent phase to advance specific
concrete pilot projects directed at creating a
methodological basis for implementing the core
programme objectives at the district level. It is expected
that such projects would include:

. A comprehensive eco/cultural tourism
initiative building on local expertise generated during the
Soviet period and on the existence of alpine tourist
accommodation facilities near Agvali (which could also be
used for summer residential eco/heritage courses, as well
as to accommodate programme researchers).

e A visitor information centre in the district
administrative centre of Agvali with an online informational
website, utilizing the commitment and expertise already
evidenced by the internet and Youtube contributions of
local citizens in promoting the region.

e Extension of regional heritage designation:
assessment and listing of local municipal district natural
and architectural heritages.

e Conservation and restoration (in physical and in
virtual form) of nationally and regionally-significant
historical monuments and built environments, such as the
fire-ravaged mosque and abandoned settlement of
Khushtada and the largely intact but disused village and
farmlands complex of Stari Gigikh. Such a project would
include the detailed mapping and documentation of a living
community in its traditional architectural setting such as
preserved in Kvanada and Tindi.

e Comprehensive district project to restrict and
remove waste defiling the Andiiskoe Koisu and its
tributaries.

the Conserving the
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e Selection of a specific settlement for
implementation of a pilot holistic eco-community approach
including a comprehensive waste water and refuse
management system to serve as a model for other
communities in the Tsumadinskiy District and elsewhere in
Dagestan.

e Implementation of a genofond research and
preservation programme into regionally adapted
horticultural and cereal plant types and livestock (cattle)
breeds (as has recently been achieved for the Dagestan
mountain sheep breed).

e Support and participation in the field study of
the six now endangered local languages which is being
undertaken by the Linguistic Convergence Laboratory of
the Institute of Higher Economic Studies, National Research
University, Moscow.

e Traditional water mill
conservation/sustainability project.

e Development and promotion of a range of
traditional organic food products, officially registered as
regionally specialties, for the republican and national
gourmet market.

e Development and implementation of a Regional
Ecological Awareness and Tourist Guide Education Circle in
local schools on the basis of the model for forestry
conservation established at Verkhnee Gakvari School.

e On the basis of a survey and assessment of
human resources roles critically needed in the region,
develop strategies to educate local youth to fill them
(including identifying and pursuing the creation of
republican and national scholarships to provide the
appropriate educational opportunities required).

e Extension of regional heritage designation:
assessment and listing of local municipal district natural
and architectural heritages.

e Support for existing local tourism development
initiatives, such as that formulated by the community of
Tlondoda.

e Publication by both local and non-local scholars
in scientific journals and monographs of works relating to
the heritages and sustainability research outcomes of the
Tsumadinskiy District arising from Conserving the Koisu
programme activities.

Longer term potential outcomes of the programme
could be the nomination of the headwaters region of the
Andiiskoe Koisu as a region of global significance to
mankind as a:

e UNESCO World Heritage site (cultural landscape
category);

e Geopark (Global Geoparks Network);

e UNESCO Biosphere Reserve.

The programme is led by Professor Guy
Petherbridge, Director, Caspian Centre for Nature
Preservation of Dagestan State University’s Institute of
Ecology and Sustainable Development in close consultation
with representatives of regional communities and
stakeholders who have been actively engaged in
researching and supporting their region’s heritage
resources for many years. Almost every community in the
district is notable for the activity of dedicated, enthusiastic
and highly educated local specialists in a range of
disciplines and interests who will constitute a fundamental
programme resource.

The programme will also draw on a range of
international and regional (i.e. Caucasus, Caspian)

documentation and

collaborative scientific and institutional resources in
related disciplines, particularly those concerned with
research into  mountain  environments and the
sustainability of mountain communities, such as those of
the International Union for the Conservation of Nature.
These include those undertaken in the European Alps and
the Transcaucasus and particular in adjacent Georgia,
where substantial advances have been made in developing
nature conservation and heritage tourism based on
specialist research in the Andiiskoe Koisu source waters
province of Tusheti. The programme will also draw on
related initiatives in states of the high-altitude south-facing
macroslopes of the Himalayas, whose environments and
traditional agro-pastoral systems have many remarkable
similarities with those of the Tsumadinskiy and
neighbouring high mountain regions in Dagestan.

DISCUSSION

This case study has enabled a fuller understanding of the
achievements of the Chamalal Verkhnee Gakvari
community in preserving its natural environment and
cultural landscape, largely through the wisdom and
energies of its school’s teaching staff. The study process
has already engendered considerable support for its
objectives from state environmental protection and
educational authorities.

The study indicates (a) the degree to which certain
traditional rural communities in the Dagestan high
Caucasus which continue the multi-generational use of
their lands are knowledgeable about the nuances of the
natural environments which sustains them and (b) the
positive role which community consensus through adat
and structured education of children play in the sustainable
use of their environment and natural resources.

CONCLUSION

Together the village of Verkhnee Gakvari and other
communities of the upper Andiiskoe Koisu present a
unique cultural continuum in which evidences of its
principal evolutionary phases remain accessible to scientific
and historical research in the form of perpetuations of
ancient life style practices, settlement patterns and built
structures, material culture, agro-diversity and plant
adaptation, animal resource utilization, customs and beliefs
(polytheism transitioning to Christian and then Islamic
monotheism), linguistic “islands”, etc. In essence we have
before us a largely unexplored and undisturbed, living
laboratory of human societal engagement with the natural
environment. This remarkable continuity is of global
significance for understanding the evolution of human
society and presents a unique survival in Europe of
successful and harmonious socio-ecological
interdependencies.

The community of Verhnee Gakvari in the highlands
of the Tsumadinskiy District of the Republic of Dagestan
has demonstrated how over untold centuries a succession
of dedicated systems of shared community mores, religious
beliefs and public education has equipped its members to
engage purposefully in managing the interdependencies of
man and the natural world and has contributed to the
longevity and continuing preservation of one of the world’s
most intact socio-ecological production landscapes.

As the combined impacts of modern society and
climate change now inevitably impinge upon the ability of
the inhabitants of this ancient homeland to sustain the
benefits which they have so successfully learned to craft
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from their environment throughout millennia, the region is
in priority need of national and international recognition
and support.
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Pesiome

Lienb. Llenbio nccnenoBaHus ABNAETCA aHANM3 UCNOJIb30BAHUA U OXPaHbl
NOBEPXHOCTHbIX BOAHbIX OOBEKTOB CyWW B KOHTEKCTE 3eMesibHbIX
OTHOLUEHWN Ha ocHoBe TEOPETUYECKUX npeacTaBAeHNi o)
HepasgeMMoCTM BOAHbIX 06BEKTOB M 3aHATLIX UMY 3EMESTb.

Marepuan u metogpbl. s aHanM3a U CONOCTABAEHUA AUHAMUYECKUX U
TEPPUTOPMANBHBIX PALOB AaHHbIX KaJacTPOBOrO y4yeTa M KafacTpoBbIX
KapT NPUMEHAICA UHTErPUPOBAHHbIN NOAXOA, OCHOBAHHbIA Ha COYETaHUU
CTaTUCTUHECKUX METOA0B U CPAaBHUTE/IbHO-NPABOBOIO METOAA.
Pe3synbtatbl. CywecTsytowme npobaembl GopMMpPOBaHMA 3eMeNb BOAHOMO
$oHAa 0bycnoBNEHbl HECOrNACOBAaHHOCTbIO BEAEHUA BOAHOIO peectpa u
KaJacTpoBbiX paboT npu  abcontoTHOM  NpuopuTeTe  MOCAeLHWX,
BC/NEACTBME YEero OOLWMpHble MioWwaau nog BOAHbIMM OObEKTaMK He
BK/IIOHAIOTCA B 3€MIN BOAHOTO GOHAA M He 3aLLMLLEHbI OT NPOU3BOJIbHOIO
MUCMNONb30BaHWUA, YPEBATOro MNpPUYMHEHWEM Bpeaa BOAHbIM O6bEKTaM
BMN/JOTb A0 WX MONHOFO YHUYTOXeHUA. Hambonee xapaKTepHbl Takue
HecooTBeTCTBUA AnA 6o/blUMHCTBA perMoHoB B npegenax Ceeepo-
KaBkasckoro penepanbHOro okpyra.

3aKnoueHne. BbINONHEHHbIM  aHaAM3  MOKasblBAaeT  BblpaXKeHHYHo
6eccucTeMHOCTb  YCTaHOB/eHWA (aKTUYecKoro cratyca OonbluMHCTBA
BOZHbIX 06 bEKTOB Ha TEPPUTOPUMN U PACMPOCTPAHEHHOCTb HECOOTBETCTBUM
npeaycMOTPEeHHbIM HOPMaMm B OTHOLLEHUM BblAeNEeHUA 3emMesb Mo BOAOW
B CAMOCTOSATE/IbHYIO KaTeroputo «3emaum BoAHOro poHaa», CoCcTaB KOTOPOM
dopmMupyeTca Ha MPaKTUKE HE3aBUCMMO OT YCTAHOBJ/IEHHbIX KpUTEpuUeB
TaKoro BblaesneHna. PaccmaTprBaemble HECOOTBETCTBUA 0BYCNI0BAEHbI KaK
HECOr/1acoBaHHOCTbIO BeAeHUs BOAHOrO peecTpa W KadacTpoBOro y4yeTa
3eme/ib, TaK U He3aMHTEPECOBAHHOCTbIO 3EM/IENO/1b30BATENIEN U MECTHbIX
OpraHoB BNAcTM B MepeBoAe 3eMesib MOoJ MOBEPXHOCTHbIMU BOAHLIMM
obbeKkTaMM B KaTeropuio 3emesib BOAHOTO GOHAA M3-32 OrPaHUYEHUN,
Ha/JlaraembIX 3aKOHOZAATe/IbCTBOM Ha UX UCMOJIb30BaHMe.
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Abstract

Aim. The aim was to analyse the use and protection of land surface water
bodies in the context of land relations based on theoretical concepts of
the inseparability of water bodies and the land occupied by them.

Material and Methods. An integrated approach based on a combination
of statistical methods and a comparative legal method were used to
analyse and compare dynamic and territorial series of cadastral accounting
data and cadastral maps.

Results. The existing problems in the formation of lands of the Water Fund
are caused primarily by inconsistency in maintaining the water register.
Therefore, large areas under water bodies are not included in the land of
the water Fund and are not protected from arbitrary use. This is fraught
with potential harm to water bodies including their complete destruction.
Such discrepancies are most typical for most regions within the North
Caucasus Federal District.

Conclusion. Analysis showed that the actual status of the majority of
water bodies in the territory is quite irregular and that there are
widespread inconsistencies with the norms stipulated by the legislation in
relation to land under water in the independent category of "land of the
Water Fund". In practice, the composition of this category is formed
independently of the established criteria for such selection. These
inconsistencies are due to the inconsistency of the norms themselves
regarding the formation of water Fund lands and the disinterest of land
users and local authorities in transferring land under surface water bodies
to the category of water Fund lands due to restrictions imposed by
legislation on their use.

Key Words
Surface water bodies, water Fund, land Fund, land under water, land of
the Water Fund, cadastral registration, land plot, water protection zones.
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BBEAEHUE
MoBepXHOCTHble BOAHble OOBEKTbl OTHOCATCA K uucny
Ba)XHbIX naHAwadToobpasyowmx ¢akTopos, M OT UX
cocToAHMA B BONLLION cTeneHu 3aBUCUT obliee cocTosiHMe
OKpY:KatoLeln cpeapl. M3BeCcTHA OrpoMHas SKOHOMMYECKasn
po/ib  NOBEPXHOCTHbIX BOAHbIX OOBLEKTOB, MOCKO/NbKY
BOAHblE pecypcbl (Mpeae BCEro HaxoOAaWMXca B
NOBEPXHOCTHbIX BOAHbIX 0O6beKTax), ABnAloWmMecs easa m
HE UEeHHeWWMM npPUPOAHbIM PEecypcom W  3aHMMaloT
ocoboe MecTo B NPUPOLHO-PECYPCHOM MOTeHUMane B cuay
CBOEW  yHMBepcanbHocTU.  [loBEepPXHOCTHble  BOAHbIE
06beKTbl  0becneymBaloT  KUIHEAEATENbHOCTb  JIOAEN,
60NbWNHCTBA XMBOTHLIX M ABAAIOTCA cpesol obuTaHuA
BOAHbIX 6uopecypcoB. MNpu onpegeneHHbIX YCA0BUAX
NoBEPXHOCTHbIE BOAHbIE 06beKTHI obnapatot
PEKPEALUNOHHON WM 3CTETUYECKOM LeHHocTblo. CocTosiHue
NOBEPXHOCTHbIX BOAHbIX OOBEKTOB ABASETCA BaXKHEMLIMM
dakTopom obecnevyeHun CaHMTapPHO-3NNAEMMNOIO-
rmyeckoro 61arononyymsa HaceneHus. B WMpPoOKom cmbichne,
MUCXO4A M3 TOrO, YTO BOAHble 06bEKTbl HeNoCpeaCcTBEHHO
ONpesensalT YCTOMYMBOCTb  3IKOCUCTEM, OHU  UMELOT
nepsocTeneHHoe 3HayeHue ans obecneyeHusn
KOHCTUTYLUMOHHOIO MpaBa YenoBeKa Ha 6naronpusaTHyto
cpeay, Uto TpebyeT Ux NPUOPUTETHOM 3aLUMUTBI.

B cuny mHoroobpasua xo3aicTBeHHOM crneundukm
N NPUPOAHO-KAMMATUYECKUX YCNOBMIA pernoHoB Poccuu,
06yCNaBNMBAOWMX  MX CYLLECTBEHHble pas/iuMyMa  no
XapaKTepPy 3KOHOMUYECKMX W IKOMOFMYECKUX npobnem,
0o4YeBUAHbI PernoHanbHble 0COBEHHOCTU 3aLLUTbl BOAHbIX
06bekToB. MPUHLUMNMANBHO Ba)KHOE 3HayeHue UMeeT
3aliMTa BOAHbIX OOBLEKTOB B PerMoHax, nofABepKeHHbIX B
cuny CBOMX KANMATUYECKUX ocobeHHocTeMn
ONyCTbIHWBAHMIO, B TOM Ymnc/ie Ha tore Poccum [1].

3aLmTa NOBEPXHOCTHbIX BOAHbIX 06BEKTOB, HapAay
C NPUMEHEeHWeM creumanbHblX Mep B PamKax BOAHOrO
3aKOHO4ATeNbCTBa, npYmeHAeMbIX B OTHOLEHWUH
odunumnanbHo YCTaHOB/IEHHbIX BOAOMNONb30BaTENEN,
npegnonaraet HeobxoaAnMOoCTb onpeaeneHHbIx
WMHCTPYMEHTOB  FOCYZlAapPCTBEHHOrO  PEry/MpPOBaHUA B
cucteme 3eMe/bHbIX OTHOLUEHUN, NOCKO/bKY
NOBEPXHOCTHbIE BOAHblE OBBEKTbI HE OTAE/IMMbI OT 3eMAU
M HaxomATcA Ha 3eMNsX, B OTHOWEHMU KOTOPbIX
NPOABAAETCA MHOMECTBO NPOTUBOPEYUMBBLIX WHTEPECOB
3KOHOMMYECKOro, COLMANbHOTO M MHOTO XapaKTepa, cpeam
KOTOPbIX OOLWECTBEHHblE  WMHTEpPEecbl  COXPaHeHus U
noaaepKaHne  61aronpuATHOTO  BOAHOMO  peXuma
NOBEPXHOCTHbIX BOAHbIX OOBEKTOB, K COXaneHWUA, [aneko
He BCerza OKasbIBaOTCA NPUOPUTETHBIMM.

MATEPUA/IbI U METOA4bl UCCNNEAOBAHUA

[ns BbIABNEHMA CYWHOCTM W TeHAEHUMI npoLeccos
MCMNO/Ib30BaHMA U OXPaHbl BOAHbIX OOHEKTOB B KOHTEKCTE
3eMe/ibHbIX OTHOLIEHMIN W YCTaHOB/EHWUA BO3HMUKAIOWMX
npoTMBopeuYnii nNpu obecnedyeHnn B GOPMMPOBAHUU U
pasBWUTMM BOLHOMO U 3emMenbHoro ¢GoHAA NPUMEHANCA
MHTErPMPOBaHHbIA MNOAXOA, OCHOBaHHbLIA Ha COYeTaHMM
CTaTUCTUYECKMX METOAO0B W  CPaBHUTENbHO-NMPABOBOIO
MeToAa, MO3BOJIMBLUMIA BbIABUTL KOpPeHHble npobaembl
3alWMTbl MOBEPXHOCTHbLIX BOAHbLIX OBGBEKTOB B KOHTEKCTE
3eMe/ibHbIX OTHOLWEHW Ha tore Poccuu M MPUYUUHBL UX
BO3HWKHOBEHMUSA.

C uMcnosib3oBaHMEeM TaKoOro noaxoda npoaHasu-
3MpPOBaHbl AaHHble KafacTpoBOro y4yeTa M KaLacTposble
KapTbl M BbIMNO/SIHEHO COMOCTaBAEHUE AUHAMMYECKUX U
TEPPUTOPUANbHBIX PALOB AAHHbIX, NPeACTaBNEHHbIX B

dopmax rocygapcTBEHHOro CTaTUCTUYECKOoro HabatoaeHus
B 06/11acTM  MCNONb30BaHUA 3emefib, C TMONOKEHUAMMU
TEXHUYECKMX, MPaBOBbIX WM MNPOrPaMMHbIX [OKYMEHTOB.
Heobxoavmble OaHHble CTPYKTYPUPOBAHbI B
COMOCTaBNEHUU C  UHPOPMaLMEN, CoAepsKawmxca B
rocyZlapCTBEHHbIX (HALLMOHANbHbIX) AOKAaAAX O COCTOAHUMU
M MCMNONb30BaHMN BOAHbIX PEecypcoB, O COCTOAHUM U 0O
oxpaHe OKpyrKatowen cpeapl Poccuitickoint depepaumum, o
COCTOSIHUM U UCNOJ/b30BaHMKM 3emenb B Poccuiickol
depepaumm 3a nepmog ¢ 2001 no 2018 r.r., perMoHanbHbIX
[OKNafjax O COCTOAHUWM W  WUCMONb30BAaHUN 3emenb B
cybbekTax Poccuiickon Pepepaumn Ha tore Poccuu.

MNONYYEHHDIE PE3Y/IbTATbI U UX OBCYKAEHUE
dopmupoBaHue 3emenb BogHoro ¢oHAa ABnseTcA
CNOXHBIM M HEOAHO3Ha4YHbIM npoueccom. Wcxoaa w3
NOHMMaHUA HeobXoAMMOCTU YCTaHOB/AEeHWA (B uLenax
3alMTbl  MOBEPXHOCTHbIX BOAHbIX 06BLEKTOB) 0CO60ro
NpaBoBOro CTaTyca M cneunasbHOro NPaBoBOro PeXxnuma Ha
3eMAAX, 3aHATLIX BOAHbIMM 06beKkTamu, B Poccum, Kak u B
HEKOTOPbIX APYrMX CTPaHax, BblAesieHa KaTeropus 3emesb
BoAHoro ¢oHAa. Yxke B 3emenibHOm Kopekce PCOCP 1970
roga (ct. 115) 3emnn BoaHoro ¢poHaa 6bINM BblAENEHbI B
KauyecTBe CaMOCTOATENIbHOMN KaTeropuu 3emesib, B KOTOPYHO
6blNIM BKAKOYEHBI 3EM/IM, 3aHATble BOAOEMaMM (pekamu,
03epamu, BOAOXPAaHWAMLLAMM, KaHanamu, BHYTPEHHUMMU
MOPAMM, TEPPUTOPUANbHBIMM BOAAMM U T.M.), NeAHUKAMMU,
rMOPOTEXHUYECKUMU W APYTMMU  BOZLOXO3ANCTBEHHbIMMU
COOPYKEHUAMM, A TaKKe 3eM/IN, BblAeNeHHble Noj, Noaochl
oTBOAa nNo beperam BOA0EMOB, NOA 30HblI OXPaHbl U T.M.
MpMMepHO TaKo Ke cocTaB 3emenb BogHoro GpoHaa 6bin
yCTaHOB/IeH U B 3emenbHoM Kogekce PCOCP 1991 roga (cT.
95) ¢ pononHeHMem 6070TamMy 3@ UCKAKOYEHWEM
TYHAPOBOW U 1eCOTYHAPOBOW 30H.

Hanbonee WHMPOKMM M OBOCHOBAHHLIM C TOYKM
3peHUs 3alMTbl MOBEPXHOCTHbIX BOAHbIX OOBEKTOB, a
TaKxke afleKBaTHbIM COBPEMEHHbIM ycnosuam
3em/1enoNb30BaHNA COCTaB 3emenib BogHoro ¢oHaa 6bin
YCTaHOBNEH 3emenbHbIM KoZeKcom Poccuiickon
depepaymn ot 25.10.2001 Ne 136-d3 (ct. 102 B UcxomHoOM
pesakumnm), BKAOYABLLMX (HApAAY C 3eMASMM, 3aHATbIMU
BOAHbIMM  06bEeKTaMM) 3emMAM  BOAOOXPAHHbLIX  30H,
KOTOpble UrpaloT MPUHUMMNNANBHO BaXHYH Poib AAs
OXpaHbl BOAHbIX 06BEKTOB, U 30H OXpaHbl BOA033ab0poB.,
rMOPOTEXHUYECKUX COOpPYXKEHUM " WHbIX
BOZOX03ANCTBEHHbIX COOPY)KEHUI U 0b6beKTOB (T.e. BCeX
TeX 30H, KOTOpble B HacToslee Bpems onpeneseHbl B
3eMeNbHOM 3aKOHOZATeNbCTBE KaK 30Hbl C 0CO6bIMM
YCNOBUAMM MUCMNONb30BaHUA TeppuTopun). Mpu aTom ocobo
6blN0 YyKa3aHO, YTO MOPAAOK MCMOSb30BAHWA W OXPaHbl
3emenb BoaHoro GoHAa onpenenseTcs Kak 3emesbHbIM,
TaK M BOAHbIM 3aKOHOAATE/IbCTBOM.

3HaYMMOCTb BOAHbIX 06BLEKTOB U 3eMesib BOAHOMo
doHOa bblna ycuneHa Hopmamu FpPaXKAAHCKO-NPaBOBOrO
XapaKTepa B OTHOWEHMM NpaB COBCTBEHHOCTM Ha 3TU
06bEKTI.

B peicteoBaBLiem B TO Bpemsa BogHom Koaekce PO
oT 16.11.1995 r. Ne 167-®3 He ynomuHanucb 3emau

BOAHOrO ¢OHAA, HO 6blla  KECTKO  YCTaHOB/AEHa
denepanbHaa CcobBCTBEHHOCTb Ha BOAHble OBbBEKTHI,
KOTOpble He nog/iesar nepefaye B COBCTBEHHOCTb

MYHULUMNAAbHbIM 06paszoBaHMAM, rpaxgaHam "
IOPUAMYECKMM IMLAM, 33 WUCKAYeHMeM 060cob6aeHHbIX
BOAHbIX OBBLEKTOB (3aMKHYTbIX BOAOEMOB, OdULMANBHO
onpefeneHHbIX Kak Hebonbwuve nNo  naowaauM u
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HEMpPOTOYHbIE MWCKYCCTBEHHbIE BOAOEMbI, HE MWMelowme
rMapaBANYecKOn CBA3U C  APYrMMU  MOBEPXHOCTHbIMMU
BOAHbIMW O6bEKTaMM), KOTOpble MOTYT HaxXxo4uTbCcA B
cobctBeHHOCTM  Poccuiickon  depepauumm,  cybbekTos
Poccuiickoit ®eaepaunn, MyHULMNANbHbLIX 06Pa3oBaHUI 1
B YaCTHOM COBCTBEHHOCTU B COOTBETCTBMM C FParKAAHCKUM
3aKoHopaTenbcTBOoM Poccuiickolt ®epepaumn. Ucxoana us
3TOr0 BO3MOMHOCTM NpPMBaTM3aLUN BOAHbIX OOBEKTOB
6b111 GOpPManbHO CTPOro OrpaHUYEHbI.

3awmTa MNOBEPXHOCTHbIX BOAHbLIX OOBLEKTOB OT
npuvBaTM3aLMn NOALEP!KMBANACL TakKe [pParkKAaHCKUM
Kogekcom P® (uactb nepsas) ot 30.11.1994 Ne 51-03,
cornacHo Kotopomy (no cr.261 B MCxogHOW peaakummu)
npaBo cO6CTBEHHOCTU HA 3eMeJIbHbII Y4acToK (B TOM Yncne
YacTHOM COBCTBEHHOCTM) PACNpPOCTPAHANOCL TONbKO Ha
HaxogAlMecA B TrpaHMLAX 3TOr0 Y4YyacTKa 3aMKHyTble
BOOOEMbl (onpefeneHve KoTopbix 6bl10  JaHO B
OelcTBoBaBlWEM B TO Bpema BoaHom kKogekce P®), a
HaxodAlMecA Ha 3emMeNbHOM Yy4acTKe BOAHble 06BbEeKTbI,

MMEIoLWMEe  TMOPABAMYECKYIO  CBA3b  C  ApPYrMMM
NOBEPXHOCTHbIMM BOAHbIMU obbeKkTamm ",
COOTBETCTBEHHO, HenocpeacTBeHHO OKasblBaloLwme
BO3ZEWNCTBME Ha BOAHbLIA pPEXMM W  3KOoNOrMYecKoe

COCTOAIHME BCEro peyHoro bHacceiHa, K KOTOPOMY OHM
OTHOCATCA, MO BOAHOMY 3aKOHOAATENbCTBY COXPaHAMACH B
depepanbHoi cobCcTBEHHOCTHM c onpegeneHnem
denepanbHOro ypoBHA HaA30pa 3a BOAHbIMM OObEKTaMM
33 OXPAHOM U UCMONb30BaHNEM BOAHbIX OBOBHEKTOB (XOTA U C
YyacTMyHOW  nepepadyen  depepanbHbIX  NOJHOMOYMMA
opraHam MUCMNoJIHATENbHOW BNAcTU cybbekToB Poccuiickon
depepauun).

B cBasn c¢ BeBegeHnmem c¢ 01.01.2007 HoBOroO
BoaHoro Koaekca P® no ®depepanbHOMy 3aKOHy OT
03.06.2006 Ne 74-®3 "O BBepeHuu B aelictBue BoaHoro
Kogekca Poccuiickoli  depepaumn"  6blaM BHECEHbI
M3MeHeHUs bonee yem B AecaTb denepasibHbIX 3aKOHOB,
Kacatowmeca 3emenb BogHoro ¢oHAa U cobCTBEHHOCTU Ha
BOAHble 06BEKTI.

B nepsylo oyepeap cnenyet OTMETUTb U3MEHEHUe
cocTtaBa 3emenb BoAaHoro ¢oHpa. CorsnacHo cratbe 102
3emenbHOro Koaekca Pd (B pea. depepanbHoOMy 3aKOHY OT
03.06.2006 Ne 73-®3 c nam. no ®PegepasbHOMY 3aKOHY OT
22.07.2008 Ne¢ 141-®3) K 3emaam BogHoro ¢oHAa
OTHOCATCA 3eM/IM, MOKPbITble MNOBEPXHOCTHbIMU BOAAMM,
COCPESOTOYEHHBIMU B BOAHbIX OOBEKTaX, WM 3aHATble
rMOPOTEXHUYECKMMU " WNHbIMU COOPYXKEHUAMM,
pPacnonoXKeHHbIMM Ha BOAHbIX Ob6bekTax. Mpu 3TomM Ha
3eMAAX, MOKPbITbIX  MOBEPXHOCTHbIMM  BOAAMM,  He
ocywecTBnfeTca obpasoBaHMe 3eMeNIbHbIX YHaCTKOB.

Hanbonee 3HauMMbiM SBNSAETCA WCKAOYEHME U3
3emenb BOAHOrO ¢GoHAA BOAOOXPAHHbLIX 30H, MMEIOLLUX
BaKHelLWee 3HaYeHMe A1A NpPefoTBPALLEHMA 3arpA3HEHUA
M UCTOLLEHMA BOAHbIX OOBEKTOB, COXPaHEHWUA cpesbl
obuTaHMA BOAHbIX 6uWopecypcoB W ApYyrMx OOBEKTOB
YKMBOTHOTO W PACcTUTENIbHOrO MUpa.

Ucxopa w3 onpeneneHna BogHoro ¢oHAa Kak
COBOKYMHOCTM BOAHbIX OOBEKTOB, yAaseHWe U3 3emenb
BOAHOro $GoHAA 3emesib, HE MOKPbLITbIX NOBEPXHOCTHbIMM
BOAAMM, NPeACTaBNAeTcA NOorMyHbiM, Tem 6onee, 4To
CMeLManbHbIi PeXxMmM UCNOoNb30BaHUA BOLOOXPAHHbIX 30H
6bin ycTaHoBNEH BoaHbim Kogekcom PO ot 03.06.2006 Ne
73-®3 (C1.65) U, Kpome Toro, ¢ 2018 roaa BBeAEHbl HOBblE
HOPMbl ~ MPABOBOrO  PEry/MPOBaHUA  WUCMO/b30BAHUA
BOAOOXPAHHbIX 30H KaK 30H C 0CObbiMM ycnoBuAMMK
ucnosnb3oBaHua Tepputopun  (cT.104-107 3emenbHoro
Kogekca PP B pen. PeaepanpHoro 3akoHa ot 03.08.2018

Ne 342-d3) ¢ BKAOYEeHMEeM BOLOOXPAHHbIX 30H B «PeecTp

rpaHuLL» EanHoro rocyapcTBeHHOro peecTtpa
HeaukmMmocTn (ETPH) 1 ux oTpaskeHnem Ha ny6anyHOMN
KaflaCTPOBOM  KapTe, a TaKXe C YCTaHOBNEHWEM

BOA0OXPaHHbIX 30H OpraHamu WCMNOJIHUTENIbHOM BNACTU Ha
MeCTHOCTU, B TOM 4YucCne nocpenctsom pasmelieHuAa
cneunanbHbIX VIHd)OpMaLI,VIOHHbIX 3HAKOB.

OAHaKO BOJHblIE OG'beKTbI, B OTHOWEHUUN KOTOPbIX

BOAOOXPaHHblE  30Hbl  HaHECeHbl Ha  Ny6AWUYHYIO
KafacTpoBYlO  KapTy, KpailiHe  MmasouymcieHHbl  (3a
UCKNIOYEHMEM  HeKoTopbiXx  cybbektoB  Poccuitckoi
depepauun, Hanpumep, KpacHozapckuii "
CTaBpOMONbCKUIM Kpas, rae opraHbl WCNOJIHUTENbHOM
BnacTu nposoanan cneumanbHble paboTbl no

YCTaHOB/IEHWNIO BOAOOXPAHHbIX 30H C HAaHECeHMemM MX Ha
KafacTpoBble KapTbl B MaccoBom nopagke). Mpuyem
3a4acTyto Ha KagacTpoBbIX NAHAX 3eMeNbHbIX Y4aCTKOB He
YUYMTBIBAIOTCA [Aa)e CaMu BOZAHble O6BEKTbl, OCOBEHHO
Masible PeKW, MOCKOJIbKY BK/IOYEHME CBeAEHUN O BOAHbIX
0b6beKTax Npu yyeTe 3eMesibHbIX YYaCTKOB KaK OObBEKTOB
HeABMXMMOCTN no PesepanbHOMy 3akoHy oT 13.07.2015
Ne 218-d3 He OTHOCKTCA K OCHOBHbIM CBEAEHMAM, U NNLLb
no rocyAapcTBeHHoOM nporpamme Poccuiickoint Pepepauun
"Bocnpon3BoactBO M WUCNONb30BaHME  MPUPOAHbIX
pecypcoB" (nognporpamma "Mcnonb3oBaHuWe BOAHbIX
pecypcoB" B pen. noctaHosneHus [Mpasutenbctsa PP ot
31.03.2020 r. Ne 379) gonkHo 6bITb 0becneyeHo BHECEHUE
B EAMHbIV rocyaapCTBEeHHbIN peecTp HeasukmnmocTu (EFPH)
CcBeAEHUM O TrpaHMUAx Bcex BOAHbIX  OOBEKTOB,
BK/IIOYEHHbIX B FOCYAapCTBEHHbIW BOAHbIN peecTp.

Mo3Tomy B 60NbLUMHCTBE C/y4aeB BOAHbIE OOBEKTbI
M WX BOAOOXPaHHblE 30Hbl B CUCTEME 3EeMesibHbIX
OTHOLLEHWUI NPaKTUYECKM He 3aLLMLLLEHDI oT
NpPoV3BO/SILHOrO WMCMNO/Ib30BAHUA C MNPUYUHEHUEM Bpesa
NOBEPXHOCTHbIM BOJAM.

Ewe 6onee cnopHbiMm SBAAETCA OTMEHa paHee
OEeNCTBOBABLWMX HOPM MO BO3MOXHOMY 06pa3oBaHMio
3eMeNbHbIX Y4aCTKOB Ha 3emMnsax BogHoro ¢oHaa,
ABNAOLWNXCA BarKHEWLWUM 06beKTOM 3emenbHbIX
OTHOLWEHWIA: UMEHHO B OTHOLUEHUM 3EMEJIbHBIX Y4aCTKOB
3eMe/bHbIM, TPaXKAAHCKUM, TPALOCTPOUTENBHBIM U UHbIM
3aKOHO4ATeIbCTBOM YCTAHOBAEHbI HOPMbI, PeryavpytoLime
OLEHKY W y4yeT 3emeNb, NpaBa COBCTBEHHOCTU WU MUHble
npasa Ha 3emJto, rpaxaaHCKnin obopoT 3emesb, NpaBua
3eM/1ENO/Ib30BaHMS, noAaroToBKy [OKYMEHTOB
TEPPUTOPMANBHOTO NIAHUPOBAHMA U Ap.

He BMonHe AcCHO, Kak cornacyetcA OTKas oOT
06pa3oBaHUA 3eMesibHbIX YY4AaCTKOB Ha 3eMasxX BOAHOrO
doHOoa ¢ Hopmamum ctatbM 27  «OrpaHuYeHus
060pOTOCNOCOOHOCTM 3EeMENbHbIX YY4AaCTKOB» 3eMesibHOro
KogeKkca P®, cornacHo KOTOpPOI 3emesibHble Y4acTKu, B
npegenax KoTopbiX PacnonoXKeHbl BOAHble OOBEeKTbI,
HaxoAAwMmecs B rOCYyAapCTBEHHOM WKW MYHULMNANbHOM
cobCcTBEHHOCTU  (T.e., BEPOATHO, 3TO MMEHHO 3emau
BogHoro ¢oHAa), orpaHuumBatotca B 0bHopoTe U He
npeaoCcTaBAAIOTCA B YAaCTHYO COBCTBEHHOCTD.

Ona NOHUMaHUA HOpM 3eMeNbHOoro
33aKOHOAATENbCTBA B OTHOLWEHMM 3eMeNb BOAHOTO POoHAA U
3eMe/bHbIX  Y4acTKOB  Nog,  BOAHbIMM  0bbeKkTamu
CaMoCTOATe/IbHOE 3HAYeHUEe MMeeT onpeaeneHne BOAHbIX
06bEKTOB KaK 06bEKTOB NpaBa cO6CTBEHHOCTY.

CornacHo ctatbe 8 peicrBytowero BopgHoro
Kogdekca PO BoaHble 06bEKTbI HAXOAATCA B COBCTBEHHOCTU
Poccuiickont depepaummn (depepanbHoit cobcTBEHHOCTH),
338 WCKNOYEeHVMEeM MpyaoB M 0BBOAHEHHbLIX Kapbepos,
PacnoNoOXKEeHHbIX B  TPaHULAX 3eMeNbHOro  y4yacTKa,
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npuYHagNesKawero Ha npase COBCTBEHHOCTM CyObeKTy
Poccuiickoin depepaumm, myHUUMNanbHoMy 06pa3oBaHuio,
dusnyeckomy MAM  OpUAMYECKOMY ULy,  KOTopble
Haxo4ATCA COOTBETCTBEHHO B COOCTBEHHOCTM cybbeKTa
Poccuiickoit depepaunmn, myHuumnanbHoro obpasosaHus,
dU3NYECKOTO MU IOPUAMYECKOTro /IMLA, eCn MHOEe He
yCTaHoB/IeHO deaepanbHbIMM 3aKOHAMM.

MpUHLUMNWANABbHO  BaXKHOe  3HayeHue  uMmeeT
MCrnosib3oBaHMe B JelcTeylolwem BogHom Koaekce PP

noHATMA  “npya”,  KOTOpoe  3aKOHOZATeNbHO  He
onpegeneHo (B OT/iMuMe OT paHee [elCTBOBABLUErO
BogHoro Kopekca, rAae  WUCMoib30Banocb W 6bl1O
onpegeneHo noHATUe “060cobneHHbIN BOAOEM

(3amKHyTbIN BOgOEM)”.

Ecnn cneposaTb onpegeneHvio B AEUCTBYIOLLEM
ctaHgapte NOCT 19179-73 «Inaponorna cywun. TepmuHbl u
onpegeneHna», Npya — 3T0 Me/IKOBOAHOEe BOAOXPaHUAMLLE
(.e. WNCKYCCTBEHHbIN BOZOEM, 06pa3oBaHHbIN
BOZAOMOAMNOPHBIM COOPYXEHMEM Ha BOLOTOKE C LeNbio
XpaHeHWA BOAbl U PEeryavpoBaHMA CTOKA) N/oWagblo He
60nee 1 KB.KM, NPaBO YaCTHOW COBCTBEHHOCTU Ha NpyAbl B
npeaenax YaCTHOro 3eMeJsIbHOTO y4acTKa MOXKET O3HauaTb
BO3MOKHOCTb NPUBATM3aLLMN YHACTKOB PeK.

B cBA3M C 3TUM UCKNIOUMTENBHO Ba*KHOE 3HAYeHue
ana npeaoTBpaLeHma npusaTUsaLmm " MHOTO
rpaxkgaHckoro obopota 3emenb nopg  BOJOW  MmeeT
onpepeneHne BepxosHoro cyga P® No 306-KIr18-16823 ot
06.12.2018, ycTaHaBAMBalOLWero, 4YTOo  «ucxoda U3
CUCTEMHOIO TONKOBAHUA NPUBELEHHbIX MONOXKEHUM CT. 1,
5, 8 BK P® B cobctBeHHOCTM cybbekToB Poccuiickoi
dPepepaymm, MyHUMUMMNANbHbIX 0Opa3oBaHui, GU3UYECKUX
N IOPUAMYECKUX /UL, MOTYT HaxXoAWUTbCA TOJIbKO MpyAbl
(cocToAiwme M3 NOBEPXHOCTHbIX BOA W MOKPbITbIX WMMMK
3emenb B npegenax beperosoi AuHUK), obnagatolime
npu3Hakamu M30/MPOBaHHOCTM U 0bocobneHHocTn OT
OPYrUX MOBEPXHOCTHbIX BOAHbIX OOBLEKTOB, TO eCTb He
MMeLWMne rMApPaBANYECKON CBA3UM C MHbIMU BOAHbLIMM
obbekTamu. Ecnm npyg He 060cob61eH U He N30 IMPOBAH OT
APYrMX NOBEPXHOCTHbIX BOAHbIX OOBEKTOB U MMEET C HUMMU
r'MAPAaBANYECKYIO CBA3b, OH OTHOCUTCA K COBCTBEHHOCTU
Poccuiickoit Pepepauunm, B TOM 4yucne B C/yyae, Korga
npysa obpasoBaH Ha BOAOTOKe (peKe, pyybe, KaHane) c
NOMOLLbIO BOAOHANOPHOIO coopyeHua» [2]. Mo cywecTsy
BepXxoBHbI cya, P® CBOMM onpegeneHnem
BOCCTAHaB/IMBAaeT MOHATUE «ODOOCOBNEHHbIN  BOAHbIN
06bEKT», KOTOpbI paHee 6bin onpegeneH B HblHe
OTMeHeHHOM BoaHom Kogekce P® 1995 roga wu
OTCYTCTBYET B AeicTaylowem BogHom KogeKkce PO.

BmecTe c Tem, B COOTBETCTBUM C HOpMamu BogHoro
Kofekca P® no depepanbHomy 3akoHy ot 03.06.2006 Ne
73-®3 6blAM  BHECEHbl M3MEHEeHWA B 3eMesibHbli U
lPaXKOAHCKMI  KOAEKCbl €  WCKAOYEeHWeM U3 BCeX
3aKOHOAATENbHbIX  aKTOB  MOHATUA  «060CO6/eHHbIN
BOAOEM (3aMKHYTbIA BOAOEM)» M MO CYWECTBY C yTpaToin

abcontoTHO Hopmbl O deaepanbHol (M B LesoM
rocyapcTBeHHOM) cobCcTBEHHOCTHM Ha nobble
NOBEPXHOCTHblE  BOAHble OObLEKTbl, BKAKOYAA  PeKM,

NOCKO/IbKY MPaBO YacTHOW COBCTBEHHOCTM Ha “npyabl”
03Ha4aeT B TOM YMC/e U NPABO YacTHOW cCOBCTBEHHOCTU Ha
YYacTKM BOAOTOKOB, MMEIOLWMX TMAPABANYECKYIO CBA3b C
APYTMMW  MOBEPXHOCTHBIMU BOAHbIMU 06bekTaMu. Tak,
cornacHo ctatbe 40 3emenbHoro Kogekca PO (B pea.
dPepepanbHbix 3akoHoB o1 03.06.2006 No 73-03, ot
01.07.2017 N2 143-®3) cobCTBEHHUK 3eME/IbHOro y4acTKa
MmeeT npaso (HapAay C NPoYUM) CTPOUTb NpyAbl (B Tom

yncne obpasoBaHHble BOAONOAMNOPHbLIMU COOPYXKEHUAMM
Ha BOAOTOKaX) M UHble BOAHbIE 06BEKTI.

Ocobo cnepyet OTMETUTb crneumanbHo
YCTaHOB/IEHHYIO 3emeNbHbIM 3aKOHOAATe/IbCTBOM
BO3MOMHOCTb BK/IlOYEHMA BOAHbLIX OOBLEKTOB B 3eMu
CeNbCKOX03ANCTBEHHOrO HasHadeHuA. CornacHo cratbe 77
«lMoHATME W COCTaB 3emeNb CebCKOXO3AWCTBEHHOTO
HasHauyeHuA». 3emMenbHOro Kojekca PO (B pea.
dPepepanbHbix 3akoHoB o1 03.06.2006 No 73-03, ot
04.12.2006 Ne 201-d3, ot 23.06.2014 No 171-®3, ot
21.07.2014 Ne 234-®3, ot 01.07.2017 Ne 143-d3) B cocTase
3emeNb Ce/IbCKOXO3ANCTBEHHOIO HAa3HAaYeHUA BblAeNATCA
(Hapsaay ¢ npounm) 3emnu, 3aHATbIE BOAHLIMW 0BbEKTAMM
(B TOM yncne npyaamu, 06pa3oBaHHbIMMK
BOAOMNOAMNOPHBIMU COOPYKEHUAMM Ha BOLOTOKAX).

[ononHutenbHo cnepyet OTMETUTb, YTO COFIacHO
cTatbe 261 «3emenbHbl Y4acTOK Kak oO6beKT npaea
cobcTBeHHOCTUY  [paaaHcKoro Kogekca PO (vactb
nepsasn) ot 30.11.1994 Ne 51-¢3 (B pea. PenepanbHbIX
3akoHoB oT 03.06.2006 Ne 73-®3 n ot 04.12.2006 Ne 201-
®3) npaBo COBCTBEHHOCTM Ha 3eMesibHbIi  y4acToK
pacnpoCTpaHAeTcA Ha HaxoAAwMeca B rpaHWULAx 3TOro
y4acTKka BoAHble O06bekTbl, npuyem 6e3  Kakux-nmbo
OrpaHUYeHui, KaKUMKU MOTYT BbITb 3TW BOAHbIE 06BEKTLI. B
LEeNOM COMMacHO  paccMaTpuBaemMoilt Hopme  MpaBo
cOBCTBEHHOCTM Ha 3eMesibHblil  y4acTOK OKasblBaeTcA
NepBUYHbIM MO OTHOLLEHMIO K BOAHOMY 06bEKTY.

Mcxopsa U3 3Toro, B Clyyae YacTHOM COBCTBEHHOCTH
Ha 3emMefibHble YYaCTKM TParKAaHCKOe 3aKOHOAaTe/IbCTBO
WCK/IIOYaeT MHOTUE BoAHble 06BbeKTbl U3 rocyaapCTBEHHOM
cobcTBEHHOCTH c npeanosiaraembim nepeHocom
MHCTPYMEHTOB ynpasneHus BOAHbLIM doHaoM
VCKNOYMTENBHO B Chepy BOAHbIX OTHOLEHUI (B TOW mepe,
B KQKOW OHW PerynmpytoTca BOAHbIM 3aKOHOAATE/IbCTBOM U

obecneynBatoTca Hag/1exalmm B3aumogencremem
OpraHoB ynpas/ieHus ¢ 061aCTU 3eMesibHbIX OTHOLIEHWI 1
B obnactu BOZ0MNONb30BaHMA). CoOTBETCTBEHHO

YTPAYMBAETCA CMbICA HOPM CTaTbh 27 3emMeNIbHOro KoaeKca
P® 06 orpaHuyeHnn o06OpOTa 3eMesibHbIX Y4acTKOB, B
npeaenax KoTopbiX PacnoNoMeHbl BOAHble O6bLEKThI,
HaxodAlMecas B rOCYAAPCTBEHHOW WAM MyHMLMUNANbHOM
cobctBeHHocTM. Kpome TOro, yTpauMBatoTcA HOPMbl B
obnacTM  KOHTpPONA WM Haj3opa 3a  OXpaHoW w
MCMO/Ib30BaHNEM BOAHbIX O6EKTOB, KOTOPble MPUMEHUMbI
TO/IbKO K BOAHbIM OObEKTaM, KOTOpble Haxoaatca B
rocyZilapCTBEHHOM UM MYHULMNANbHOW COBCTBEHHOCTH.

OLeHKa COOTBETCTBMA MPAKTUKM UCMONb30BAHUA U
OXpaHbl MOBEPXHOCTHbIX BOAHbLIX OOBEKTOB B cCUCTEME
3eMe/IbHbIX OTHOLIEHUI TpeboBaHUAM 3aKOHOAATENbCTBA
CBMAETENbCTBYET O MHOTOYUCNEHHbIX HapyLWeHUAX HOBbIX
NpaBoBbIX HOPM W WX HEMPUATUM B CaMbIX Pa3UYHbIX
cdepax, 0bycn0BAEHHbIX MPOTUBOPEYMBOCTLIO U HAZIMUMEM
rny6oKMX NPaBoOBbIX IaKyH B OTHOLLIEHWUM NPeAoTBPaLLEHMUSA
npuyYnHEeHUa Bpeaa BOAHbIM OObeKTam B pesynbrarte
pedopmMMpPoBaHUA 3eMeNIbHOTO 3aKOHOAATEe/IbCTBA.

BHeceHHble M3MeHeHMsi B MpPaBOBble HOPMbI MO
OTHECEHMI0 MOBEPXHOCTHbIX BOAHbIX OBBEKTOB K 3eMsAM
BOAHOro poHAA N UCKIIOYEHNE U3 3emeslb BOAHOTO doHAa
3emeslb, He MOKPbITbIX BOAOMW, MpeanonaratoT, B C/y4yae,
ecNM  Kagjactposble paboTbl cnefytoT YCTAHOB/EHHbLIM
HOpMaM, onpefeneHHyl AMHAMWMKY naowanein 3emenb
BOAHOro ¢poHAaa.

Ho ¢dakTnyeckn Hopmbl 3emenbHOro Kogekca PO 8
OTHOLLEHMM 3emeNb BOAHOrO GOHAA He BbINONHAIOTCA, YTO
cnepyeT M3 [aHHbIX OCYLLECTBASEMOro y4yeta rnJolaam
3emenb BogHoOro ¢oHAa M naoWaau 3emenb Nog
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NOBEPXHOCTHLIMM BOAHbIMW Ob6bekTamu. HecmoTpa Ha
nposegeHve paboT MO M3MEHEHWIO MNPUHAANENKHOCTU K
KaTeropuu 3emenb BogHoro ¢oHAA 3emenb Noj BOAOW,
6onbWwas 4yacTb BOAHbIX OOBEKTOB HaxoAWTCcA  3a
npegenamm 3emenb BogHoro ¢GoHAa, 3a WUCKAOYEHWEM
HeKoTopbIx CybbeKkToB Poccuiickon depepaumm, rae bonee
70% nnowageln nos BoAOW BKAOYEHO B 3eMIW BOAHOIO
doHpa, Hanpumep, B  KpacHopapckom  Kpae w
Bonrorpaackoit obnactu).

Mo coctoaHuto Ha 01.01.2019 r. no AaHHbIM
MuHnpupoabl Poccun B uenom no Poccuiickoin deaepavmm
noa Bogoi (6e3 6o0sn0T) Haxogutca 72,2 maH ra (no
AaHHbIM PocpeecTtpa 72,3 MAH ra), U3 HUX TONbKO 27,4 MAH
ra (nnm 38 %) BKAOYEHbI B COCTaB 3emesib BogHOro GpoHAa
[3]. OctanbHble 3emnM NoA BOAOW HAXOZATCA Ha 3eMNfAX
ApYrux KaTeropuin (B nepsyto oyepesnb 3a 3eMAX JIECHOIO

boHoa — 6onee 40% M B MeHbLUEN CTENEHU Ha 3eMsAX
Ce/IbCKOX03ANCTBEHHOTO Ha3HaYeHUA U Ha 3eMAX 3anaca —
B CYMMe OKO/IO TMOJIOBMHbI 3emenb MO BOAOK 3a
npesenamu semesnb BOAHOrO GoHAA).

CornacHo [AeMCTBYIOWMM HOPMam 3eMesIbHOro
3aKOHO4ATENbCTBA 3HAUUTE/IbHAA YacCTb 3TUX 3eMesb Moj,
BOAOV 32 NpeAesamun 3emenb BOAHOTO poHAa (ecnm aTo He
npyabl MAM He O6BOAHEHHbIE Kapbepbl), MNOANENKUT
nepesBofly B YCTaHOB/IEHHOM NopsAAKe B 3eMJW BOAHOMO
doHAa.

Ho auvHamuka 3emenb BogHoro ¢oHAa He
MOKa3blBaeT BbIPAXKEHHOrO pacWMPeHUa WX naowagen
nocne 3aBepweHunsa B 90-x roaax XX BeKa OCHOBHbIX 3Tanos
pedopmupoBaHMA cUcTeMbl y4veTa 3emenb B Poccuu
(tabn.1).

Ta6bauya 1. lnHamuka 3emenb BogHoro poHaa B Poccuiickoit Peaepaumm B 2000-2018 rr.
Table 1. Dynamics of lands of the Water Fund in the Russian Federation in 2000-2018

Maowaab NO COCTOAHMIO Ha 1 AHBapPA, MAIH.ra
Area as of January 1, million hectares

2001 2006 2011 2016 2019
3emnu nog soaoi (6e3 6on0oT), Bcero
Land under water (without swamps), total L7 757 72,2 72,3 72,3
3emnn BogHoro ¢poHAa
Lands of the Water Fund 27,8 27,9 28,0 28,1 28,1
M3 HUX 3€MAU MO BOLOWM 272 272 273 27,4 27,4

of them land under water

YBenuueHne nnowaan 3emenb BogHoro ¢oHaa (Kak u
oblen naowaan 3emenb Nog BoAOW) B OTAE/bHblE oAbl
OCYLLECTBAANOCh MPEUMYLLECTBEHHO NpW  peasnv3aumm
KPYMHbIX depepasnbHbiX NPOEKTOB Ha BOAHbIX 06beKTax C
3aTonNeHneM 3emesib 33 CYET WX BK/IKOYEHWs B COCTaB
3emenb BoAHOro  GOHAA  BOAOXPAHUAULL  KPYMHbIX
rmgpoanektpoctaHui  (MPC) M apyrmx  rMapoysnos.
Hanbonbluee paclwimpeHve naowagy semens Nog BoLOMN K
afleKBaTHOe pacluMpeHue 3emesib BOAHOTO $OHAA CBA3AHO
C CO34aHMEM M HanoJIHEHMEM  BOZOXPAHUIMLLA
BoryyaHckoi M3C Ha AHrape. B 2019 rogy B PocTtoBCKOM
06/1aCTU 3€MIN CENbCKOXO3ANCTBEHHOIO Ha3HavyeHus 6blan
nepesefeHbl B 3emM/M BOgHOro GpoHAA MO pacnopsaKeHnam
Mpasutenbctea PO (ot 06.11.2019 Ne 2629-p n Ne 2630-p)
ans peanvsaunu benepanbHoro NpoeKTa no
CTpoMTENbCTBY baraeBCKOro HW3KOHaMOPHOro rMapoysna
NpPerMyLLECTBEHHO TPAHCMOPTHOIO Ha3HaYeHus.
PacwupeHus 3emenb BogHoro ¢oHAa 3a cueT
nepesoga B 3Ty  KaTeropuio  naowajen  nog,
CYLLECTBYIOLWMMM MOBEPXHOCTHBIMU BOAHbIMM OBGbeKTamu
Ha 3eMAAX APYruX KaTeropuii B LLE/IOM MPaKTUYECKU He
Habntoganock. MpUUMH COXpaHEHUA HU3KOW [0/M 3emenb
BOAHOrO ¢OHZA B CpaBHEHUMM C oblel naowaabko
aKBaTOPUEN BOAHbIX OOBEKTOB MOXKET ObiTb MHOMO, HO B
rnepsylo odyepeab - 3TO npobiembl HeyaoBNETBO-
pPUTENIbHOTO OTPaXKeHWa 3emenb BoAHOro ¢oHaa B
Kajactpe 3emenb, 06yCNOBAEHHblEe HECOrNacoBaHHOCTbIO
yyeTa 3emeNb M BOAHbIX OOBEKTOB, OCYLLECTBASEMBIX
PasAMYHLIMW  OpraHamMM  WUCMOAHWUTENbHOW  BAAcTM.
MoBCceMecTHO OTMeYaeTcs HefoCTaTOK MHGOPMALMOHHOrOo
obecneyeHna yyeTa BOAHbIX OOBEKTOB, B TOM uucae
MaTepuanos AWUCTAHUMOHHOTO 30HAMPOBAHMA, KOTOpble
No3BONIAIOT BbIABUTb PasMELLEHWE BOAHbIX OOBEKTOB Ha
3HauYUTEeIbHOM YacTU reorpaduyeckoro MpocTpaHcTBa B
pesynbTaTe 06pabOTKM AaHHbIX, MOJYYEHHbIX MO FycToTe

pEeYHON ceTn, 03epHOCTM, 3ab0JIOYEHHOCTM W  [PYrux
cBeseHuit [4].

Cnefyet oTMETUTb U 06BEKTUBHbIE IKOHOMMUYECKNE
MHTEpPEeCbl OTAENbHbIX AWl M obuwecTBa B LENOM B
OTHOWEHMM 3emenb BogHoro ¢oHza. B cBA3M € 3TUM
NpeacTaBAAETCA BMOJIHE CMPABEA/MBbIM MHEHUEM O TOM,
YTO  «3TO  BbI3BAHO, B  YAaCTHOCTW, Tem,  4TO
3em/1enoNb30BaTeNIn U OpraHbl BACTU He 3anHTEPECOBaHbI
B OTHECEHWW XO3ANCTBEHHO LEHHbIX WU WHBECTULMOHHO
NPUBNEKATENbHbIX Y4AaCTKOB K KAaTeropum 3emesib BOGHOIo
doHpma. lMocnegHee 03Ha4ano  6bl  CyLECTBEHHble
OrpaHWYeHMs  ANA  BCAKOTO  WCMONb30BaHUA,  He
COOTBETCTBYIOLLErO LLe/IeBOMY HasHayeHuto» [5].

Hanpumep, B CeBepo-KaBkaszckom depepanbHom
OKpyre nepeBog 3eme/ib NoA BoAoM (niowaabio okono 300
ra) 8 semnn BogHoro ¢oHAa 6bin BbINONHEH TONbKO B
CraBpononbckom Kpae B 2016 roga [6], a B pecnybamnkax
CeBepo-KaBka3sckoro deaepanbHOro OKpyra no AaHHbIM
PocpeecTpa nsiowaap 3emenb BogHoro ¢poHAa octaBanacb
HEW3MEHHOM Ha NPOTAXKeHUU noytn 20-TU NeT, HeCMoTpsA
Ha HeKoTopble Habngaemble KonebaHua naowaam
3emesnb nog Boaow (taba. 2).

B oTivuve oT obwmx nokasatesnen B ULEAOM MO
Poccuiickolt ®epepaummn b6onblias yacTb niowagen nog
BOAOM 3a npeaenamu 3emenb BogHoro ¢oHpa B Cesepo-
KaBKasckom ¢enepanbHOM OKpyre Haxo4uTCs Ha 3eMNsx
Ce/NIbCKOXO3ANCTBEHHOTO Ha3HayeHua (bonee 60%, B
[HarectaHe — noyt % obuwei naowaan nog sogon). B
3emnAax BoAHOro ¢GoHAA 3TOro PernoHa He yyTeHbl Jarke
MHOIME YYacTKM OTHOCUTENIbHO KPYMHbIX pek u Tem bonee
MasblX, ecTecTBEHHble 03epa M Y4YacTKM BOAOXPAHUAWLL,
Hanpumep, B [arectaHe K  KaTeropuum 3emenb
Ce/IbCKOX03AMCTBEHHOTO HAa3HAYeHUA OTHECEHbI JlaryHHbIM
Bogoem bonbwoik  Typanu  (KagacTpoBblt  HOmep
3emeibHOro y4yacTtka 05:09:000043:1), yacTb o3epa MeKTteb
(kapmacTpoBbIii Homep 3eMeNbHoro yyacTtka

ecodag.elpub.ru/ugro/issue/current

185



HOr Poccuu: akonorus, passutne 2021 T.16 N3

H0.B. BabuHa, 6.U. Kouypos

05:01:000191:5), pacnono»eHHOro B novime nesoro 6epera
peku Cynak, niowafb KOTOPOro B MHOrOBOAHblE roApl
MOMET A0CTUIaTb 25 KB.KM NpU MaKcUManbHoW rnybuxe 7
m [7]. Mpu sTom o03epo Mekteb pasgeneHo Ha ABa
3emMe/ibHbIX y4yacTKa (4TO MO 3aKoHO4ATenbCTBy He
[OMNyCKaeTcs Aa)ke B OTHOLIEHWM NPYAoB M 06BOAHEHHbIX
KapbepoB) — Ha paHee YNOMAHYTbIA 3eMe/IbHbIIN Y4acTOK B
COCTaBe 3eMe/lb CeNbCKOXO3AMCTBEHHOTO HasHa4yeHua U
BTOpOU y4acTok (c KaZacTpOBbIM HOMepoMm

05:01:000220:1), B coOCTaB KOTOPOrO BKAKOYEHO TaKkKe
BOAOXpaHUAuWe Acayn, OTHECEHHbIA K 3eMaAM BOAHOrO
doHAA M nNpeAHasHaYeHHbIW ANA  COXPAaHEeHUs U
BOCCTQHOB/IEHMA MNOMNYAAUMIA  OCETPOBbIX W YaCTUKOBbIX
BMAOB pbl6. O4YeBMAHO, YTO TaKoe JefleHWe Yrpokaert
CaMOMy CyLLEeCTBOBaHWMIO Bogoema. Bo mHorux cnyyasx B
OTHOLWEHUN 3emesib Nog BOAHbIMM 0bbeKTamu BoobLle He
YCTAHOBJ/IEHA HUKAKaAA KaTeropus.

Tabauua 2. IMHamuKa nokasatenei naowaam semenb nog sogoi 8 Cesepo-Kaskasckom desepanbHOM OKpyre, Tbic.ra
Table 2. Dynamics of indicators of the area of land under water in the North Caucasus Federal District

3emnu BogHoro ¢poHaa

Mnowaab 3emenb Nog, BOAOM

B8 2001-2018 Area of land under water
Water Fund lands
in 2001-2018 2001 2006 2011 2016 2019

CeBepo-KaBKa3ckuit depepasnbHbli OKpyr
The North Caucasus Federal District 107,0-107,3 384,0 383,5 383,3 383,6 383,6
B TOM Yucne:
including:
Pecnybnuka JarectaH

. 26,6 177,2 176,9 176,9 176,9 176,9
Republic of Dagestan
Pecnybnuka V|.HI'YLIJ6‘TVIF| 0,6 17 18 17 17 17
Ingush Republic
KabapauHo-bankapckasa Pecnybnunka
Kabardino-Balkar Republic 26 153 153 154 15,5 15,5
KapaqaeBo-L{epKec.CKaﬂ Pecr.|y6nMKa 10,2 224 225 225 225 225
Karachay-Cherkessia Republic
Pecny6nuka CesepHas Ocetus — AnaHums

2 11,4 11 11 11 11

Republic Of North Ossetia-Alania » ! » » » ”
Hevencian Pecnybanka 8,7 291 283 283 285 285
Chechnya Republic
CrasporonbCkiit kpan 55,6-55,9 126,9 1272 1270 1270  127,0
Stavropol region
B 71O e Bpems 3emnu BogHoro d¢oHaa Bonpeku  [arectaHe — 22,6%, B CeBepHont Ocetun — 28%, B

OEeNCTBYIOLLEMY 3eMe/IbHOMY 3aKOHOZAaTe/IbCTBY, Hapsaay C
3eMaaMH, NOKPbITbIMU NOBEPXHOCTHbIMM BOAAMMU,
COCPEAOTOYEHHbIMW B BOAHbIX OBBEKTAX, WM 3aHATbIMM
rMOPOTEXHUYECKMMM  coopyeHuamu (ITC) u  UHbIMK
COOPYKEHMAMMU, PACMNOJIOKEHHBIMW Ha BOAHbLIX OOBEKTaX,
BK/IIOYAIOT TaKXe W gpyrue semau [8]. B uacTHoctn, w3
3emesib BOAHOro ¢oHAa, KaK MPaBuao, He WCKAYaUCh
niaowaan, He 3aHATble MNOBEPXHOCTHBIMW  BOAHbLIMM
obbekTamu 1 ITC, B TOM Yncne paHee yYTeHHble B COCTaBe
KaTeropum 3emenb BogHOro poHAa 3eMaAN BOLOOXPaHHbIX
30H, 3eM/IM MONIOC OTBOAA M 30H OXpaHbl BOA03abopOoB,
3aHATbIE PA3/INYHBIMU YrOABbAMM, XOTA COINACHO HOpPMam
OENCTBYIOLLEro  3aKOHOAATENbCTBA, TakKMe 3eMan  He
OO/MKHbI BXOAWUTb B COCTaB 3emenb BogHoro ¢oHga. B
YaCTHOCTM, [JOMNYyCKAeTcA B  KayecTBe paspelleHHoro
MCMO/Ib30BaHMA 3eMeJ/IbHbIX YY4aCTKOB HAa 3eMAX BOAHOIMO
doHAa, He 3aHATbIX BOAHbIX 06bekToB M [TC, «Oblee
nonb3oBaHWe BOAHbIMM  0b6beKkTamu. Mcnonb3oBaHue
3eMe/ibHbIX  Y4acCTKOB,  MPUMbIKAOWMX K  BOAHbIM
obbekTam», «CaHaTopHasa feATenbHOCTby, «ObecnevyeHune
[eaTenbHocTU B 061aCTN rMApOMETEOPOIOTMU U CMENKHDIX C
HeW obnacTax» u ap. [9].

Oona 3emenb BogHoro ¢oHAA, He 3aHATbIX
NOBEPXHOCTHbIMK BOAHbIMU obbekTamm 7] ITC,
CYyLLEeCTBEHHO pas3/inyaeTca no perMoHam. Ecam B uenom no
Poccuiickolt depepaumm QoA TakKMX 3emeNib COCTaBaAaeT
okono 2,5% 3emenb BogHoro ¢oHma, To B CeBepo-
KaBkasckom denepanbHOM OKpyre OHU AOCTUFAOT NOYTH
yeTBepTM 3emenb BogHoro ¢oHaa, B TOM uucie B

YeueHcKkoi pecnybamnke n CTaBpononbCKOM Kpae — 26,4 1
26,1% cooTtBeTcTBEHHO. [lpM 3TOM B COCTaBe 3emesb
BOAHOro GoHAA OCTAKTCA He TO/IbKO BOLOOXPaHHbIE 30HbI
(Tam, rae oHM yCcTaHOB/EHbI), HO Pa3NYHbIE YroAbs, MPAMO
He CBA3aHHble C BOAHbIMM OBBEKTAMW U UCMONb3yeMble
ONA  XO3AUCTBEHHbIX HY)KA, B MNepByld oyepeab noj
CeNbCKOX03ANCTBEHHbIMM yroabamu (nactouwamm), nog
[0poraMmM M 3acTPOMKAmMM, YTO HapylaeT crneuuasbHbIn
pexxum 3emenib BOAHOro poHaa.

HeopHo3HauyHOW oOCTaeTcA M COXpaHAoLWancA
NpaKkTMKa 06pa3oBaHMA 3eMesibHbIX YY4aCTKOB Ha 3emAsx
BoAHOro ¢oHAa, KOTOpOe OTMEHEHO AeNCTBYLWMMU
HOpMamu 3emenibHOro KoaeKkca Pd (B pes. depepanbHoro
3akoHa oT 03.06.2006 No 73-d3). B 4yaCTHOCTM, HUKOr4a He
06pa3oBbIBAIMCL 3EME/IbHbIE YHACTKM NOoA, BHYTPEHHUMM
MOPCKMMWM BOAAMM WU YACTAMMU TEPPUTOPUANBHOIO MOpPSA
(uTo BNONHE OBOCHOBAHHO W JIOTMYHO), @ B OTHOLUEHMMU
NOBEPXHOCTHbIX BOA, CylM 3emefibHble Y4acTKM He
obpasoBaHbl Mog aKBaTopuAmM BogoxpaHunauw, MC wm
apyrux r'mapoysnos, KOTOpble MCNONb3YOTCA
NPevMyLLeCTBEHHO B 3JHEpPreTMYyecKMx Uenax B pamKax
BOAHOIO 3aKoHoaaTenbcTBa. Hanpumep, B Pecnybauke
[arectaH 3emefibHbI  y4acTOK He o06pasoBaH nofa
BOAOXPaHUAULEM Naowaabio 6onee 4 Tbic.ra 3HaMeHUTOM
Yupkeltickoii IC [10].

B Te e BpemA Ha aKBaTOpPMAX MHOIMX MOBEPXHOCTHbIX
BOOEMOB, OTHOCAWMXCA K 3emnam BogHoro ¢oHAa,
3emesibHble y4yacTKM 06pasoBaHbl, y4yTeHbl B EauHOM
rocyfapcTBeHHOM peectpe HaZBUXUMOCTH "
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npeacras/ieHbl KOHKPETHbIM opraHusaumam ana
pasNMYHOrO MCNO/Ab30BaHWA, B TOM uucne U gna
MCMNO/Ib30BaHMA, COOTBETCTBYIOLLEro LEeNAM BblAeneHua
3emenb BOAHOro ¢poHAa, YTo NOrMYHO Ana obecnedyeHus
COXPaHHOCTU WU PALMOHANBHOIO MCMNONb30BaHWE BOAHbIX
pecypcoB, HO MNPOTMBOPEYUT COBPEMEHHbIM HOpMam
3emMeNbHOro 3aKkoHoaaTenbCTea. Hanpumep, B Pecnybivke
[arectaH coOXpaHAeTCA YYTEHHbIA 3eMeNibHblA Y4acToK
njaowaapto Bcero okoso 41 ra Ha 3emnsx BogHoro ¢poHAa
nos o3epom Moyox (C paspelleHHbIM MCMoJ/b30BaHWeEM
«OnA pasmelleHns BOAHbIX OOBEKTOB»), NPW3HAHHOE
NaMATHUKOM MPUPOAbI PErMoHaNbHOro 3HaveHua [11]. 3To,
6e3ycnoBHO, cnocobcteyeT (B onpeaeneHHoW cTeneHu)
COXpPaHeHWto BOAHOTO 06bekKTa.

Bmecte ¢ Tem, Kak cneayeT M3 Hay4HbIX
nyéavMKaumMii no 3TomMy BOMPOCY, NpU WUCCAeL0BaAHUAX
cywiecTBytowne MNpPOTUBOPEUYNA B OTHOLIEHUM 3emefb
BOAHOrO ¢GoOHAA 3a4acTyld MPOCTO  MUIFHOPUPYHTCA C
paccMoTpeHWem CTapblX, SAaBHO OTMEHEHHbIX Hopm [12],
MB0 KOCBEHHO OMPABAbIBAOTCA KaK HECyLLeCTBEHHbIE.
Hanpumep, ponyckaetca «4ytobbl obecneuntb npaBoBoe
e4MHCTBO BOAbI U 3eMAM, 3aKoHoZaTeslb He 0b6A3aTenbHO

OO/KEH  HapawmBaTb 3EME/IbHYH  COCTaB/AOLWYO B
KOHCTPYKLMM BOGHOrO 06bekTa» [13].
Oaxe cypebHble  pelleHus,  CBA3aHHble €

MCNONb30BaHMEM BOAHbIX OOBEKTOB M  3aHATbIX MMM
naowanei, OKasblBalOTCA HEOAHO3HAYHbIMM U, KaK
npaBuao, UCXOAAT M3 Ha/MYMA  WAM  OTCYTCTBUA
KafacCTpPOBOrO y4yeTa 3eMEeNbHOro Yy4acTKa KaK 3emesb
BoAHoro ¢oHga. [lpu o063ope cyaebHON npakTuKe
OTMEYaeTCA, YTO KOCHOBHbIM A0Ka3aTe/IbCTBOM B TaKMX
genax nasnAetcA  GopmanbHOe OTHEecCeHWe CrMopHOro
3emeNibHoro y4acTka K KaTeropmu 3emesnb
CEeNbCKOX03ANCTBEHHOTO Ha3HauyeHun, faxe ecan byaert
npeacTaBAeHbl AaHHbIE HAANYMA HA HEM BOAHOTO O6beKTa.
Cyapl B TakKuMX C/Ayyasx PYKOBOACTBYIOTCA CBEAEHUAMMU
rocyZlapCTBEHHOro KaJacTpa HeABWKMMOCTU, KOTopble AN
HUX ABNAOTCA GeccnopHbIMM, MOKa He AOKasaHo MHoe. B
APYTUX e crnopax no 3afBAEHMAM NPUPOLOOXPAHHbIX
MPOKYPOPOB, BbICTYMAOWMX B 3aLLMTY NPaB M 3aKOHHbIX
MHTEpecoB HEeorpaHM4YeHHOoro Kpyra nmy, Ha
6naronpuaTHylo cpedy 06WTaHMA, Cyabl  MPU3HAtOT
HepeNCTBUTENbHBIMM CAEMKM MO nepefaye B YaCTHYHO

co6CTBEHHOCTD 3eme/ibHbIX yyacTkos
CE/IbCKOXO3AWCTBEHHOrO  HasHaueHus, Mo  ¢akty ¢
Haxo4AWMMUCA HA HUX BOAHbIMM OBBEKTaMM, Kak
npoTMBopeYawmnx Hopmam BogHoro M 3emenbHoro

KopeKcoB Poccuiickon depepaumm M Hapylwatowmx npasa
MECTHOTO  HaceNeHus Ha  MNO/Jb30BaHWME  BOAHbIMU
obbekTamm» [14]. OgHako aHanM3 GaKTUYECKOM CTPYKTYpbI
3emenb MNOKasan, 4YTo 3aliMTa BOAHbIX OOBEKTOB B
KOHTEKCTe 3eMe/IbHbIX OTHOLWEHMUI B HacToswee Bpems
HOCUT KpaWHe OrpaHWYeHHbl XapakTep, M npeobnagaet
NPakTUKa  UCMONb30BaHMA (MM Jaxe  NPAMOro
YHUUTOXKEHWA) BOAHbIX O0OBEKTOB, OCOBEHHO MesKWX, B
MHTEpecax X03AUCTBEHHOMW AeATENbHOCTH.

B cBA3sM c atum cnegyeT o0b6patuTb ocoboe
BHUMaHWe, 4To npu pepopMUPOBAHUM  3eMesibHbIX
OTHOWEHUIM B pPamKax peanusauum [ocysapcTBEHHOWM
nonuTMkM Poccuiickon  ®depepaunm nNo  ynpaBaeHUto
3emeNbHbIM  GOHAOM, YTBEPXKAEHHON pPaCMopANKEHUEM
Mpasutenbctea P® ot 03.03.2012 r. Ne 297-p (B pea. oT
28.08.2014 Ne¢ 1652-p), HanpaB/ieHHON B TOM 4uMcie Ha
UCK/IIOYEeHWE M3 3eMeIbHOTO 3aKOHOAATeNbCTBA NPMHLMNG
JeNeHns 3eMenb Mo LesIeBOMY Ha3HaYeHMIo Ha KaTeropum,

3emnun BogHoro GoHaa BoobLE He MpesycMaTpUBatOTCA.
PaspaboTaHHbiMm B 2014 r. 3akoHonpoektom Ne 465407-6
«O BHECEeHWW W3MeHeHUl B 3emenbHblli  Kogekc
Poccuiickoit depepaumm n oTaesNbHble 3aKOHOAATE/IbHble
aKkTbl Poccuiickoit depepaumm B YacTu nepexoga oT
AeneHvsa 3emeNb Ha KaTeropum K TepputopuanbHOMY
30HMPOBAHMIO» NPEeANaranocb OTKas3aTbCA OT AeNeHus
3emenb Ha KaTeropum u nepenTM K ycTaHoBneHwuo 14
TEPPUTOPUANbHBIX  30H, [A/A 4Yero «No  MHEHMIO

pa3paboTYMKOB  33aKOHOMPOEKTa,  CYLLEeCTBYIOT  Kak
MWHUMYM ZBE NPUYUHbI:
- HeobxoaMMOCTb YXecTounTb pexmm

COXPaHHOCTU 3eMENb Ce/bCKOX03ANCTBEHHOrO Ha3HayeHusn
M 3alMUTUTb UX OT 3aCTPOMKM, YTO KaTeropusa 3emefnb He
obecneuynBaer;

- cerogHa AeneHne 3emenb Ha KaTeropuwu
YTPaTUAO CMbICA, TaK KaK OCHOBHYHO poab A4nA
CTpouTenbcTBa O6BEKTa HA TeX WM MHbIX 3eMAasx B
AeNcTBUTeNIbHOCTM urpatot BUAbI paspeLlleHHoro
ncnosnb3osaHua» [15].

YtBepkaeHve 06 yTpaTe CMmbIiCAa  KaTeropwii

3emenb coBcem HebeccnopHo, u Kateropua 6e3ycnosHO
3allMLLaeT UeseBOe HasHavyeHWe 3emenb (Xxota B cuay
HapylweHWI 3aKoHoAaTeNbCTBa He Bcerga YCnewHo), a
NpeaNoXKEHHbIE TEPPUTOPUANIbHBbIE 30HbI UFHOPUPOBAU
MHOTVe CyLLecTBYIOLLME KaTeropumn (B TOM uyucie 3emau
NlecHoro  u  BogHOro  ¢oHAa, o0cobo  OxpaHAeMbIX
Tepputopuit). B cuny aTux obCTOATENBbCTB, @ TaKKe Mo
MHOTUM APYTMM MPUYMHAM UCXOLHBIA 3aKOHOMPOEKT 6biN
OTBEPrHYT MHOTMMM CI0AMM OBLLECTBA, YCMATPUBAIOLLMMMU
B 3aKOHOMpPOEKTe NonbITKY nob66mnpoBaHuA
3aMHTEepPeCcOBaHHbIMKM  CTPYKTypamu (M npexage Bcero
MHBECTULMOHHbIX KOMMNAHWUA) CHATUA BCAKUX OrpaHuUYeHuit
B MCNO/Ib30BAHWM 3eMeib.

B HOBbI 3aKOHONPOEKT «O BHECEHUU U3MEHEHWI B
3emenbHbIN KogeKe Poccuiickoi depepaumm n otaenbHble
3aKoHoAaTenbHble akTbl Poccuitickont depepaumm B Yactm
nepexoga OT [Je/fleHUA 3emMeflb  Ha  KaTeropum K
TeppuUTOpManbHOMY 30HWPOBAHMUION» nobasneHbl
NPUPOAOOXPaHHbIE 30HbI, 30Hbl WUCTOPUKO-KYNbTYPHOrO
Ha3HaYeHUsA W 30Hbl NPUPOAHBIX NeyebHbIX pecypcos, a
TaKXe 30Hbl lecHOro $oHAa, HO 30HbI BogHOro poHaa no-
npexHemy  OTCyTCTBYIOT. bonee TOro, B HOBOM
3aKOHOMPOEKTe npej/araeTcA BHECeHWe [AOMNONHEHUA B
cTaTtbio 5 BogHoro kogekca P®, cornacHo KOTOPOMy peku u
pyybM, LIMPUHA KOTOPbIX He MnpeBblWaeT ABYX METPOB,
ABNAIOTCA COCTAaBHOM 4acTblo 3eMesIbHOro Yy4yacTka, no
KOTOPOMY OHW NPOTEKAlOT, W T[PaHUUBl YKa3aHHbIX
BOAOTOKOB He OnpeaensaloTca M He ycTaHasauBatoTca. B
CNy4ae  BCTYNJIEHWA B CUMAY  TaKoOro  [OMNOJIHEHWA
NPaKTUYEeCKM BCe CyLLecTBylOWME HEeCoOTBETCTBUA B
061acTM UCNoNb30BaHUA 3eMenlb NOA BOLOW yTpaumsatoT
CMbICN M OTKpbiBaeT 6e3rpaHunyHble BO3MOXHOCTU A/A
No6bIX AeNCTBUI B OTHOLIEHUW BOAHbIX 06EKTOB (BN/IOTH
[0 YHUUTOXKEHWA ManbIX PeK), B TOM YUC/Ie UMEeRLmnx
rMOPaBANYECKYHO CBA3b C KPYMHbIMU BOAHBLIMU CUCTEMAMM.
Kpome Toro, npu oTCYyTCTBMM FpaHUL, BOAHbIX 06EKTOB He
6yneT M BOAOOXPaHHbIX 30H, WMELWMX BaKHeNwee
3HayeHWe O/1A OXpaHbl MOBEPXHOCTHbIX BOA, YTO CO34aeT
OrPOMHYI0 Yrpo3y 3Konornyeckown 6esonacHocTM U B
KOHEYHOM cyeTe HapylaeT KOHCTUTYLUMOHHOE MpaBo Ha
61aronpuATHYIO OKpy:KaloLy cpedy. Yrposbl U PUCKH,
CO3/,aBaemble 3TUM 3aKOHOMPOEKTOM, HE MO3BOJIUIN €ro
NPWHATb, HO 3TO He O3HayaeT, YTo He byayT BHOCUTbCA
Apyrve 3aKOHOMPOEKTbl NOA06HOM HanpaBeHHOCTH.
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3AK/TIOMEHUE
BbINOMHEHHbI  @HAa/NM3  WMCNO/MIb30BAHMA U OXPaHbl
NOBEPXHOCTHbIX BOAHbIX OOBEKTOB CylWM B KOHTEKCTe
3eMeNbHbIX  OTHOLWEHWUM  MOKa3blBAaeT  BblPaXKEHHYIo
6eccucTeMHOCTb  yCTaHOBAEHUA  daKTMYecKoro craTtyca
60NbWNHCTBA BOAHLIX OOBEKTOB Ha TeppuTopun #
pacnpocTpaHEeHHOCTb HECOOTBETCTBUI MpeayCMOTPEeHHbIM
OeNCTBYIOLWMM 3aKOHOAATENbCTBOM HOPMaM B OTHOLIEHUU
3emenb Mof BOAOW B CaMOCTOATE/IbHYIO KaTeropuio
«3emnn BoaHoro ¢oHaa», obecneumBatolwen ocobblii
peXum TaKMX 3emeslb C  YY4ETOM  WCKAOYUTENbHOM
3KO/IOFMYECKOW M MHOW 3HAYMMOCTU BOAHbIX OOBEKTOB,
COCTaB KOTOPOM Ha NpakTMKe GopmmMpyeTca NPOU3BOJIbHO U
HE3aBMCMMO OT YCTAHOBNIEHHbIX KPWUTEPUEB  TaKOro
Bblgenenusa. [pu  3TOM  ycTpaHeHMe  BblIBNEHHbIX
HECOOTBETCTBUI He BbINONHAETCA B TEYEHUE AECATUNETUN.

PaccmatpuBaemble  HeECOOTBETCTBUA  XapaKTepHbl
ons BCen CTpaHbI, 41O obycnosneHo KaK
NPOTUBOPEUYMBOCTbIO  CaMWX  HOPM B OTHOLIEHUM
dbopmupoBaHus 3emesnb BOAHOIO doHpa "
HEeCOrnacoBaHHOCTbIO  BeAeHUA BOLHOTO  peecTtpa U
KaflacTpOBOro y4yeTa 3emeslb, a TaK¥Ke TexHUYecKomn
CNOXHOCTbIO KagacTpoBbiXx PaboT B OTHOLWEHWW 3emenb
BogHoro  ¢oHAAa, TaK W He3aMHTePecoBaHHOCTbIO
3emnenonb3oBaTesied M MECTHbIX OpraHoB BAacTM B
nepesofe 3emeflb MNoA MNOBEPXHOCTHbIMW  BOAHLIMU
obbekTaMn B KaTeroputo 3emesib BogHoro ¢oHAa us-3a
OrpaHWYEHMUI, HanaraemblX 3aKOHOAATE/NbCTBOM HA WX
MCMO/b30BaHMe.

Ho Hanbonee xapaKTepHbl TakMe HECOOTBETCTBUA
Ana 6onbWKHCTBA pernoHos tora Poccun, npexae Bcero B
npegenax Cesepo-Kaskasckoro ¢epepanbHoro okpyra. C
OfHON CTOPOHbI, MOBEPXHOCTHblE BOAHblE O0OBEKTHI
OCTaloTCA Ha 3eMNAX Apyrux Kateropuii (B Hambonbluei
CTENEHWN Ha 3eMJIAX CeNbCKOXO3AMCTBEHHOIO HasHayeHus),
a C pgpyroi, - B 3eman BogHOro ¢oHAA BKAKOYAKOTCSA
pasfiyHble yroabs, He NOKpbITbie BoAOM. Kpome Toro, npu
KafacTpoBbIX paboTax B 6OOMbLWIMHCTBE PErvMOHOB tora
Poccuu He yumTbIBalOTCA BOAOOXPAHHbIE 30HbI, UMEIOLLNE
CaMOCTOATe/IbHOE 3HaYyeHWe ANA 3alMTbl NOBEPXHOCTHBIX
BOAHbIX 0O6BEKTOB OT Aerpagaumun. Mpu 3ToOm BO MHOTMMX
CAyyYasx Ha BblAeNeHHbIX 3emaax BoaHoro ¢oHaa
COXpaHAeTCsA NpaKkTUKa 0bpa3oBaHUA 3eMesIbHbIX Y4aCcTKOB
KaK BaKHeEWWMUX M eaBa AN eAUHCTBEHHO 3HAYUMMbIX
0OBEKTOB  3eMefNibHbIX OTHOLWEHW, MO  yCTapeBLIMM
HOpPMaM HblHe OTMeHeHHoro BoaHoro kopekca PP 1995
roga, 4Yto, BepoATHO, 0OYyCNOBNEHO LenecoobpasHoCTbo
yyeTa 3emenb BogHoro ¢oHAa B obLIeM KafacTpPOBOM
yyeTe 3emenb ANA  LUene ynpasieHUA 3emesbHbIM
GOHOOM C Y4ETOM COXPaHEHMA U OrpPaHUYUTENIbHOIO
peXkMma UCnob30BaHNA 3emMenb NoA, BOAOW.

PaccmoTpeHHble HEeCooTBEeTCTBUSA "
pacnpocTpaHeHHas He3anHTepecoBaHHOCTb B nx
YCTPaHEHUW MOPOXKAAIOT YCTPEMIEHUA 3aUHTEPECOBAHHbIX
CTOPOH MHUUMMPOBATL TAaKOe M3MEHeHWe 3eMeslbHOro M
BOAHOIO  3aKOHOZATeNbCTBA, MNpuM  KoTopom  byayT
YyCTpaHeHbl BCAKME OrpaHuWYeHUA MCMO/Ib30BaHWUA 3emeNlb
nog, BoAOM C yTpaToi camoli KaTeropuu 3emesb BOAHOIO
$OHOA, YTO CO34aeT OrPOMHYIO Yrpo3y 3KONOrMYecKown
besonacHocTM W npeanonaraet 6onee OTBETCTBEHHOE
OTHOWEHME K  YacTHbIM  WHTepecam B  yuiepb
obLecTBEHHbIM MHTepecam B 06/71acT OXpaHbl BOAHbBIX
06BEKTOB UM B LLE/IOM OKpY»KatoLLei cpeabl.

Ona peweHus npobnem 3awmTbl NOBEPXHOCTHBIX
BOAHbIX OOBEKTOB B KOHTEKCTE 3eMe/bHbIX OTHOLIEHWM
MOMKET BbITb NPEASIOKEHO:

1. B cnyyae nepexopa B 06nact 3emesibHbIX
OTHOLLEHUI OT KaTeropui 3emenb K TeppuUTOpMaNbHOMY
30HMPOBAHUIO - BKJOYEHVME B MNepevyeHb BUAOB
TEPPUTOPMANBHBIX 30H «30H BOAHbLIX OOBEKTOB» MU
OTpaKeHMeM B HWMX BCeX BOAHbIX OOBEKTOB (BOAOTOKOB
HE3aBMCMMO OT pasmepa M HaxoAALWMXCA Ha HUX 03ep U
BOLOXPAaHWUAMLL), UMeoLWNX CBA3b c apyrumm
NOBEPXHOCTHbIMMW BOAHbIMU OB BEKTAMM.

2. Bo3amorKHOe 3aKOoHOoZaTeNbHOe BOCCTaHOBEHUE
yTpayeHHbIX HOPpM 06 06pa3oBaHUM Ha 3eMNAX BOAHOrO
doHOa (33 MCKAOYEHMEM  BHYTPEHHUX BoA M
TEPPUTOPUANLHOTO  MOpPS) 3EMesIbHbIX Y4YacTKOB  KaK
BaXKHeMLWNX 06 bEKTOB 3eMe/IbHbIX OTHOLLEHUN, CBA3AHHbIX
C OLUEHKOW M y4eTOM 3eMeslb Ha TeppuTopuu CTpaHbl B
uesnom 7 cybbekToB Poccuiickoi depepaymm,
yCTaHOB/IeHMEM NpaB COOCTBEHHOCTM M MHbIX MNpPaB Ha

3eM/l0, TPaXAaHCKMM  obopoTom  3emenb, MpasBwn
3em/1eno/b30BaHus, NOArOTOBKOWA [OKYMEHTOB
TeppPUTOPUAILHOIO NAAHUPOBAHWA U AP.

3. 3aKoHogaTenbHoe  3aKpenseHue  MOHATUA

«npyabl» (c yyeTom onpeaeneHus BepxoBHoro cysa PO u
NOMIOYKEHUI HALMOHANIbHOTO CTaHAApTa Kak Hebonbluve
MCKYCCTBEHHbIE M30/IMPOBaHHbIE BOAOEMBI, HE MMelowme
TMAPABAMYECKOM CBA3M C  APYTMMM  MOBEPXHOCTHbIMM
BOAHbIMW 06BEKTaMM), KOTOPblE HE AO/MKHbI BbIBOAWUTLCA
M3 Tpa)KOaHCKoro obopoTa 3emesnb, Ha KOTOPbIX OHMU
pacnonoXeHbl.

4. Pa3paboTka M peanusauMa pPermoHanbHbIX
Nporpamm no KagacTpoBOMY yYeTy CyLLEeCTBYHOLWMX BOAHbIX
06BEKTOB M YCTAHOBNEHUIO WX BOAOOXPAHHbLIX 30H. [pu
3TOM ANA 3alWNUTbl SKONOMMYECKMN LUeHHbIX MOBEPXHOCTHbIX
BOAHbIX  OBbEKTOB  MEPCMeKTUMBHO  MaKCMMasbHoe
pacwupeHve cetm 0cobo OXpaHAemMblX MPUPOAHbLIX
TeppuTopuii, 0COBEHHO B C/lyyae 3aKOHOAATENbHOIO
OTKasa OT file/leHUA 3eme/lb Ha KaTeropuu, ¢ BKAOYEHUeM
TaKMX TEPPUTOPUIA B Mpeasiaraemble «NPUPOSOOXPaHHbIe
30HbI».
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Abstract

Aim. The aim of the research has been: the study of the conceptual
foundations of sustainable development of the region, identification of the
main factors, signs, patterns, principles, preconditions for sustainable
development of the region as an ecological and socio-economic system
and the proposition of new approaches to the analysis, assessment and
modeling of the development of the region from the standpoint of a
systematic approach.

Material and Methods. The research carried out by the authors was based
on statistical data from the Federal State Statistics Service, characterising
the ecological and socio-economic development of the Republic of
Dagestan. Analysis of the degree of influence and assessment of the
prerequisites, factors, conditions of the ecological, socio-economic
development of the region made it possible to substantiate the choice of
research methods, most of which are deterministic or probabilistically
deterministic in the nature of information. In this regard, the study used
methods of quantitative research, which are based on factorial, genetic
and normative approaches, including methods of expert assessments,
balance planning methods, economic and mathematical methods of
optimization and assessment of economic efficiency.

Results. The authors propose new approaches to the study of the
problems of assessment, modeling and forecasting of the ecological, socio-
economic development of the region, which will make it possible to
identify emerging trends that drive its development. Based on the
research of indicators that characterise the basic and auxiliary processes in
the region, life support processes and processes that hinder the
development, an assessment of the quantitative transformations of
ecological-socio-economic development in Dagestan was carried out.
Conclusion. The methodology used made it possible to obtain a qualitative
characteristic of the regional space to analyze and assess the
transformation processes in the ecological-socio-economic development
of the Republic of Dagestan and to provide an integrated assessment of
regional processes.

Key Words
Region, stable development, ecological and socio-economic system,
development modeling.

© 2021 The authors. South of Russia: ecology, development. This is an open access article under the terms of the Creative Commons
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BBEOEHUE
Ha coBpemeHHOM 3Tane X03AWCTBOBAHUA MPUOPUTETHOM
3afiaueil OpraHOB PervoHanbHOro ynpaBiAeHWs ABAAeTCA
dopmupoBaHuMe HOBbIX MNOAXOA4OB K WUCCAEA0BaHUIO
npo6sem 3KON0ro-coLMasbHO-3KOHOMUYECKOrO0 PasBUTUA
perMoHoB, MOCKO/bKY O4YeHb Ba)KHO HA OCHOBE WX
MOHWUTOPUHIa OMNpefenuTb 3apoXKAatolmecs TEeHAEHLMUH,
OBVKYLLME CWUAbl PA3BUTMA 3/EMEHTOB PervoHanbHOW
cucTembl. B 3Toi cBA3M 0cobyto akTyanbHOCTbL NpuobpeTtaert
3aflaya MNOMUCKA HOBbLIX MNOAXOAO0B K aHanu3y, OLEHKe
TeHAEHUMA M MOAENUPOBAHMIO YCTOMYMBOTO 3KOJOrO-
COLMANbHO-IKOHOMUYECKOTO Pa3BUTUA PerMoHa.
Obecneunts yCTOMYMBOE pa3BUTME PErUOHA
HEeBO3MOXHO 6e3 y4yeTa 3KONOrMYECKUX, COLMANbHBIX,
3KOHOMMUEeCcKMX aKTOpoB, a Takke 6e3 onTMmu3sauuu
pecypcoB notpebneHusn. YseamumBatoLwanca nonspmsaumn
YPOBHE PasBUTMA PErvoHOB NPUBOAWUT K YCUIEHUIO

AMCNpONopLMiA B CTPYKTYpe HapOAHOXO3AMCTBEHHOrO
KOMM/IEKca, CO34aeT  cepbesHble  NPenaTcTBus B
peanusauMyM  PerMoHasbHOW  MOMUTUKM  COLMasbHO-

9KOHOMMUYECKUX Npeobpa3oBaHMil. B cBA3M C 3TUM BaXKHO
dopmupoBatb ycnosus 3PGEKTUBHOIO B3aUMOAENCTBUA

BCEX B3aWMO3aBMCUMbIX 3/IEMEHTOB, COCTaBAAOLLMX
pernoHasnbHyto 3K0/I0r0-COLMaNbHO-3KOHOMUYECKYHO
cucrtemy. OtcyTcTBUE Takoro addeKkTnBHOrO

B3aUMOZENCTBUA NPUBOAUT K pa3banaHCMPOBAHHOCTU BCEX
9/1IEMEHTOB, BXOAAWMWX B  COLMANBHO-9KOHOMUYECKYHO
CUCTEMY PEerMoHa, CHWXKAeT KOHKYPEeHTOCMOCO6HOCTb
pernoHa B SKOHOMUYECKOM MPOCTPaHCTBe. B cBA3W € 3TUM,
ansa  obecneyeHus ycTonMumsoro, cHanaHCMPOBaAHHOTO
pasBUTMA perMoHa Heobxogumo ocoboe BHUMaHWe
yoenate  3bPeKTMBHOMY MCMNO/b30BAHUIO  BHYTPEHHUX
baKTOpoB  pasBUTUA pernoHa, K KOTOPbIM OTHOCATCA
NpuUpoaHble, TPyLOBble, MaTepuasnbHble, GUHAHCOBbIE
daKTOopbI BAUAHUA.

MATEPUAN N METOAbl UCCNEAOBAHUA

Ha cospemeHHOM 3Tane pasBUTMA OYEHb  BaXKHO
NPUMEHATb BOCMPOU3BOACTBEHHbIN U CUCTEMHBIR NOAXOAbI
K Pa3sBUTUIO IKOJIOTO-COLMANBHO-3KOHOMMUYECKON CUCTEMDI

pervoHa. HeobXxoguMMOCTb  MPUMEHEHWA  BOCMPOM3-
BOACTBEHHOrO  MNogxoja  cBaA3aHa € pasbanaHcu-
POBaHHOCTbIO BOCMPOU3BOACTBEHHbIX npoueccos,
M3MEeHeHnem nponopuui, CTPYKTYpbI HapoaHo-

XO3AWCTBEHHOrO KOMIMJIeKca, Aenonyaauueit HaceneHus.
CUCTEeMHbIM MOAXOL OCHOBLIBAeTCA HAa MCCAefoBaHWUU
perMoHa  Kak  COBOKYMHOCTM  3/IEMEHTOB  CUCTEMbI
BOCNPOMW3BOACTBA PErMOHaNbHbIX MpolueccoB. Passutue
pernoHanbHow 3K0/10r0-COLLMaNbHO-3KOHOMMYECKOM
CUCTEMBI ABAAETCA AUHAMMYHBIM BCNEACTBUME BAUAHWUA HA
pernoH GpakTopoB BHeELUHEN cpefbl U U3MEHEHUA CIOXKHOMN
CUCTEMBI CBA3EM MEXIYy 3/1eMEeHTaMM, XapaKTep KOTOPbIX
onpegenserca pecypcamu, NpPOU3BOACTBEHHBIMU
BO3MOXHOCTAMM, CTPYKTypoOW npousBoAacTBa "
notpebnenHus, MEXPErmoHabHbIMU cBA3AMM,
rocyZapCTBeHHbIM peryanposaHvem [1].

Moa  yCTOMYMBOCTBIO — PasBUTMA  COLMANbHO-
9KOHOMMWYECKOW CUCTEMbl PerMoHa 3SKCNepTbl MOHMMALOT
NN1aHOMEPHOE M KaYeCTBEHHOE 3MEHEHWNE ero NoACUCTEM,
obecneynBatollee yKpenaeHue CTabuNbHOCTU perMoHa
nocpeAcTBOM ONTUMM3aUMU PUHAHCOBBIX, MaTepPUANbHbIX
W Opyrux MOTOKoB, 6Gnarogapa 4Yemy nNpoucxoauT
MOBbILWEHWE YPOBHA U KAaYeCTBa *KMU3HW HAace/IeHNA PernoHa
[2]. VYcToltumBoe pasBUTME pernoHa npegnosaraer
obecneyeHue OTHOCUTENIbHOTO AVHaMMYEeCcKoro
NOCTOAHCTBA PYHKLMOHUPOBAHUA COCTABAAIOLWMX SKOIOrO-

COLI,Mal'IbHO-3K0H0MM‘-IECKOl7I CUCTEMDbI pPernoHa, KoOTopoe

JocTuMraetca  3a  CYeT  BbIMOJSIHEHWA  COBOKYMHOCTU
BO34EMCTBUI, OPUEHTUPOBAHHbIX HA YCTPaHeHue uaun
CHUKEHWe BAMAHMA  GAKTOPOB, CO34AKOLWMX  Yrpo3y

3 deKTMBHOMY Pa3BUTUIO PEFMOHAIBHOW CUCTEMBI.
WccnepoBaHne 3apybexkHOW MPaKTUKM NO3BO/AET
BbIZE/UTb OCHOBHble rpynnbl ($aKTOpOB BO3AeNCTBUSA,
KOTOpble MOXKHO PasfenuTb Ha KecTkne U maArkue. K
KECTKMM NPUHATO OTHOCUTb KO/IMYECTBEHHO M3MEpPAEMble
baKkTopbl, B TOM  uMCAEe, OPWMEHTUPOBAHHblE  Ha
NPOW3BOACTBO, K KOTOPbIM OTHOCAT 3eMJ1to, pabouyio cuay,

KanuTan, MecTo HaxoXaeHus NMOCTaBLLMKOB,
notpebutenei, UHOPACTPYKTYpy, a TakxKe aKTopbl,
onpefenfemble rocyfapcTBOM, K KOTOPbIM  OTHOCAT

HasorM, CUCTEMY XO3AWCTBOBaHUA, cybcuamm, Nporpammol
rocyAapcTBeHHOW nmomolun. K mAarkum ¢aktopam OTHOCAT
CTabuNbHOCTb NOUTUYECKON 0B6CTaHOBKM, 06LL,ECTBEHHOrO

KNMMmara, CTPYKTYpY perMoHanbHoro HapoaHo-
XO3AMCTBEHHOTO  KOMMJEKca, YpPOBeHb W Kayectso
o6pasoBaHWs, HanMuMe BY30B, TEXHUYECKUX LEeHTPOB,

NUCCNefoBaTeNbCKMX OpraHM3auuii B perMoHe, YpoBeHb
pPa3BUTUA 3KOHOMMYECKOrO M HANOrOBOrO KOHCANTWUHIA,
KauyecTBO KMU3HM HaceneHusa u T.4. [3].

YpoBeHb BO34ENCTBUA TEX UAN UHbIX GAKTOPOB Ha
3KO/I0r0-CoUMaNbHO-3KOHOMMUYECKOE Pa3BUTME B PasHbIX
permoHax MoXeT U3MEHATLCA B 3HAUYUTE/bHbIX FPaHMLAX U
3aBUCUT OT MaclwTaba perroHa, MMelwWwmxca TPyLOBbIX
pecypcoB, ¢MHAHCOBOro noteHuuana. B casu c atum, B
perMoHax uUenecoobpasHO OpPraHM3oBaTb MOHUTOPWHT
BO34EWCTBMA  KOHKpEeTHbiX  $aKTopoB,  uMccnenosaTtb
NoTeHUMaNbHble  BO3MOXHOCTM  MX  3DDEKTUBHOIO
MUCMONb30BaHNA, ONpeaenATb MOTeHUManbHble yrposbl
ycToliuMBomy M cbanaHCMPOBAHHOMY Pa3BUTUIO IKOJIOMO-
CoUMaNbHO-3KOHOMUYECKOW CUCTEMbI pervoHa [4].

JanbHeliwee nocrynaTtenbHoe passutue
perMoHanbHbIX 3KO/10r0-CoLMaNbHO-3IKOHOMUYECKNX
cncTem uenecoobpasHo nccnenoBatb KaK
MHOrodaKTOpHbI MPOLLECC, OnpenenArwmi U3MeHeHUs
CTPYKTYpbl 3TOW CUCTeMbl, OBLLECTBEHHbIX WMHCTUTYTOB,
nosegeHns HaceneHus [5].

Pa3paboTKka KOHLENTya/lbHbIX OCHOB YCTOMYMBOrO
3KO/10r0-CoUMaNbHO-3KOHOMMYECKOTO Pa3BUTUA  pernmoHa
npegnonaraetr  GopmynMpoBaHMe  OCHOBOMO/ArAOLMNX
NPUHLMNOB, M3y4YeHNe 3aKOHOMEPHOCTEN 3TOro PasBUTUA.
MUccnenya pervoH Kak COBOKYMHOCTb 3BONOLMOHUPYIOLLMX
3KO/10r0-CoLUMaNbHO-3KOHOMUYECKUX cucTem,
chopmynMpyem OCHOBHblE MPU3HAKM €ro YCTONYMBOro
Pa3BUTUSA, K KOTOPbIM MOXHO OTHECTU CaeaytoLime:

- obecneyeHMe  3KOMOrMYECKOro  paBHoOBecCUA
NPUPOAHbLIX CUCTEM TEPPUTOPUM;

- BOCTUXKEHWe CHaNaHCMPOBAHHOCTU CTPYKTYpPbl U
ONTUMA/IbHbIX ~ MPONOPUUIA  PErMoHasbHOro  3KOJ0ro-
COLMaNbHO-3KOHOMMUYECKOrO KOMNEKCa;

- MNOBblEHME YPOBHA M  KayecTsa
HaceneHus.

- cbanaHCcMpoBaHHOCTb W  NPOMOPLMOHANBHOCTbL
BOCMPOM3BOACTBA 3IKOJIOTMYECKMX, COLMANBHBIX U 3KOHO-
MMYECKMX NPOLLECCOB B PErMOHE;

- a¢pdeKkTMBHOCTL BOCMPOU3BOACTBEHHbIX
3KO/IOTMYECKUX,  COUMOKYIbTYPHbIX,  Aemorpaduyeckux,
3KOHOMMYECKMX MPOL,ECCOB B PETMOHE;

- TMOKOCTb  3KOHOMMYECKMX, COLMOKY/IbTYPHbIX,
Aemorpadryeckmx, 3KOHOMUYECKMX MPOLLECCOB B PETUNOHE;

- uenecoobpasHoOCTb BOCNPOM3BOACTBEHHbIX MPO-
LLecCcoB B pernmoHe, B OCHOBE KOTOPOW /ieKaT MpaBoOBble
WMHCTPYMEHTbI perMoHa.

XU3HU
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K OCHOBHbIM YCNOBMAM YCTOMYMBOrO Pa3BUTUA pPeErMoHa
KaK 3KONOro-CoLManbHO-3KOHOMUYECKOW CUCTEMbI MOXKHO
OTHECTU criegytollee:

- $OMHaHCOBasA YCTOMYMBOCTb PErMOHA UM MECTHbIX
6loaxKeToB;

- YCTOMYMBOCTb WMHHOBALMOHHOM [EATEeNbHOCTH,
obecneyeHne 3sKOHOMMUYECKOW 3IPPEKTUBHOCTU  WMHHO-
BaLUi;

- YCTOMYMBOCTb MHBECTULIMOHHOW AEATENbHOCTU U
noBblWeHne WHHOBALMOHHOM npusaeKaTeNbHOCTU
pernoHa;

- YCTOMYMBAA  MONOXKUTENbHaA
coumanbHo-gemorpaduyeckon coepe;

- YCTOMYMBOCTb  BOCMPOM3BOACTBA
pecypcHOro noTeHLMana PernoHa;

- YCTOMYMBOCTb peanusauuu 3bdeKTUBHBIX
OpraHn3ayMOHHO-3KOHOMUYECKNUX MEXaHWU3IMOB pPa3BUTUA
pervoHa [6].

OcHoBHbIMMK NonoxeHnamm KoHuenuun passutuA
pernoHos KakK 3K0/10r0-COLLMaNbHO-3KOHOMMYECKO
CUCTEMbBI ~ ABIAIOTCA  3aKOHOMEPHOCTM WM NPUHLUMMDI,
ABNAOWMECA  KOHLENTYa/ibHOM  OCHOBOM  CO34aHus
MEXaHM3MOB BO3AENCTBUS Ha MapaMeTpbl YCTOMYMBOrO
pasBuTUA.

K  33aKOHOMEPHOCTAM  YCTOMYMBOIO  Pa3BUTUSA
pervoHa KaK 3K0/10r0-COLMaIbHO-3KOHOMUYECKOM
CUCTEMBbI 3KCMEPTbI OTHOCAT:

- OOCTUXeHune ONTUMaA/IbHOTO COOTHOLWEeHUA
mexgy notpebnaembiMM  Ha  TEPPUTOPUM  pernoHa
NPUPOAHbIMU PECYPCAMU U UX BOCTIPOU3BOACTBOM;

- peanusauma NPUOPUTETHbIX HanpasaeHUN
peannsyemoin rocysapcTBoM AeMorpadpuyeckon NoanTUK;

- obecneyeHune MHHOBALMOHHOW aganTtauumm
HacefleHUs PErMoHa;

- MoBblWEHNE YPOBHA obpasoBaHus,
34paBOOXPAHEHMSA, KYNbTYPbl HACENEHUA PETUOHA;

- CO3flaHMEe 3KOHOMMUYECKMX CTUMY/IOB PasBUTUSA

OVMHAaMUKa B

npupoaHo-

NpeanpuHUMATENIbCKOW  JEATENbHOCTM Yy CybbekToB
X03AMCTBOBAHMSA;

- COXpaHeHue MHoroobpaswus obbeKkToB
OKpY’KatoLwen NnpMpoaHOM cpeabl;

- COXpaHEHME W NoAAdep:KKa MHoroobpasus
KY/IbTYp TPaAMNLMOHHbBIX LEeHHOoCTeN,

MeXKKOH}ECCMOHaNbHOTO COrNacusa B PermoHe;
- obecneyeHne aKTMBHOrO y4yacTUA TPaXKAaHCKOro
obuecTBa B NOBbIWEHUM NPO3PAYHOCTU U 3GDEKTUBHOCTH

MeXaHM3MOB XO3AMCTBOBAHWA B pPernoHe, passBuTHe
rocynapCTBEHHbIX MHCTUTYTOB;

- aKTMBM3aLMA BHeApeHUs WHHOBALUMNOHHbIX
npoueccos B passutue 3KO/10r0-coLUmanbHo-

3KOHOMMWYECKOro NoTeHuMana pernoxa [7].

K OCHOBHbIM MNPWHUMNAM YCTOMYMBOTO 3SKOJOrO-
COLMANbHO-3KOHOMMYECKOTO PAa3BUTUA PernMoHa SKCnepTbl
OTHOCAT:

- nopAaep:KaHue nNpuHumMna cbanaHCMpPoOBaHHOCTU U
KOMM/IEKCHOCTU NPUPOAONONb30BaHNA,  COXPaHEHUe
pa3HOOb6pa3nA 0OBEKTOB OKPYKAOLWEN NPUPOLHOM Cpeabl;

- nposeaeHue AKTUBHOW MOJUTUKMU BblpaBHMBaAHUA
YPOBHSA Pa3BUTUA PETMOHOB, CHUXKeHWe anddepeHumaumm
UX pa3BUTUA;

- CTUMyAUpOBaHUe nposeseHus aKTUBHOWM
3KOHOMMYECKOW NOUTUKU  C  LENblo  CO34aHuA
cbanaHCMpPOBAHHOM, KOMMNEKCHOW CTPYKTYpbl 3KO/0ro-
COLMANIbHO-3KOHOMMUYECKOW CUCTEMbI PETUOHA.

OueHb Ba)XHO OMpPeAeNUTb MNPEANOCbINKM U
bakTOopbI pa3BuTMA pervoHxa, XapaKTepusyloLme
3KONI0rMYeCcKue, coumanbHble, IKOHOMUYECKME, NPaBOBbIe

ycnosus OCyLLLeCTBEHMUSA npeanpuHUMaTeNbCKON
[AeATeNbHOCTM B pervoHe. Ux LenecoobpasHo pasaenvTb
Ha nge rpynnbi-6asoBble (0BbbeKTUBHBIE) "
obecneumBaowme (cybbeKkTMBHbIE) AnA  TOro, 4TobbI
onpeaennTb Po/ib BCEX YPOBHEW rocyAapCTBEHHOW BNACTH,
0COBEHHO pervoHasbHbIX BNAACTEN B BbINOJHEHUU LEeNen 1
334a4 obecrneyeHuss YCTOMYMBOTO 3KOJIOrO-COLMANbHO-
3KOHOMMWYECKOro pa3BuTuaA pervoHa [8].

Tak, K OCHOBHbIM 6a30BbiM MpeanocbiIKam,
KOTOpble, B CBOW oOyepenb, AENATCA Ha BHYTPEHHWE U
BHELWHWE, MOXHO OTHECTM CaeaytoLime:

- NPUPOAHO-KANMATUYECKHE, 3KO/I0rMYecKkue,
BK/IOYaOWMe penbed, KAMMaT, NPUPOLHO-PECYPCHbIN
NoTeHLMan, COCTOAHME NPUPOLHON Cpeabl;

- COUMaNbHble, BK/OYaKOWMe Aemorpaduyeckui,
COLMOKYNIbTYPHbIW MOTEHLMAN, YpOBeHb 3aboseBaemocTy,
KayeCTBO KU3HU;

- COLMA/IbHO-3KOHOMUYECKNE, K KOTOPbIM
OTHOCATCA  YpPOBEHb W KayectBO  06pas3oBaHus,
KBanuuKkaumus pabouei CUNbI, Murpaums,
naaTexecnocobHbI cnpoc;

- 3KOHOMMYECKME,  BK/OYAKOWME  3KOHOMMKO-
reorpaduyeckoe NOJIOXKEHWUE, CTPYKTYPY 3SKOHOMMKM,

NPOW3BOACTBEHHbIN, WHHOBALMOHHBINA, WHBECTULIMOHHbIN,
6l04KeTHbIN NoTeHUMaN.

K obecneumBatowmm dakTopam M npeanocbi/iKam
3KCNepTbl OTHOCAT:

- OpraHv3aLMOHHO-yNpaBieHYeCcKue,
BK/IIOYAOLWME  YPOBEHb  Pa3BMTUA  OPraHU3aLMOHHbIX
CTPYKTYP PErvMoHanbHOro U MyHULMNANbHOrO ynpas/ieHus,
KayecTBO YNpaB/IeHUs B PETUOHE;

- UHCTUTYUUOHAaNbHbIE, BK/lOYatouwme CTeneHb
MOHOMO/IM3aLMKM, YPOBEHb KOHKYPEHLMU B pPETUOHE,
cocTofHMe cyaebHO-NpaBoBOM cucTeMbl, pa3Hoobpasue
OpraHM3aunoHHO-NPaBoBbIX GopmM bU3Heca;

- COCTOAHUE pPEernoHasbHbIX U MYHUUUNANbHbIX
dUHaHcoB;

- PErvoHanbHY U MYHULMMANbHYIO NOAUTURY [9].

PervoHy, Kak 3K0/10ro-coLuanbHO-3KOHOMUYECKOM
cMCTEeME MPUCYWM  Takue cneunduyeckne CUCTEMHbIE

CBOWCTBA, KaK BEPOATHOCTHOCTb, YCTOWYMBOCTb K
NOCTOPOHHMM BO3MYLLEHUAM, AEIMMOCTb Ha NOACUCTEMbI,
NepapxmM4HoOCTb CUCTEMBI, MHOTOKPUTEPUANBHOCTD,

OMHAMU3M, 3MEPAMKEHTHOCTb. MOCKOMbKY BCE 3/1eMEHTbI
3KO/I0r0-COUMANbHO-3KOHOMMYECKON  CUCTEMbI  PernmoHa
06n1afatoT pasHoOM CTeNeHblo YCTOMYMBOCTU, TO Hambonee
060CHOBaHHbIM METO4OM OnpedeneHus  AasbHenwmnx
TEHAEHUNI Pa3BUTUA NPU U3MmeHeHnn 6a30BbIX CLEHAapMEB
pa3BUTUA ABNAETCA MOAENMPOBaHMe.

Mogenupys TeHAEHUMU YCTOMYMBOTO PA3BUTUSA
pernoHasnbHbIX 3KO/10r0-CoLMaNbHO-3KOHOMMUYECKUX
cucTeM, HeobXoAMMO yuUTbIBaTb OCODEHHOCTM Pa3BUTUSA
PErMOHOB  KaK  CaMOpPEryMpyemon, CNOXHOW  cna-
BOCTPYKTYPUPOBAHHOW, CTOXaCTUYECKOM cuctembl [10].

JKO/I0r0-CcoLMaNbHO-3KOHOMUYECKas cuctema
pernoHa XapakTepusyeTca CNOXKHOWM CTPYKTypo#,
BK/IIOYAIOLWLE  TakMe  MOACUCTEMbI, KaK  3KOJoruA,
HaceneHue, NPOU3BOACTBO, (GUHAHCLI, BHELIHASN 3KOHO-
mu4yeckas coepa, HENpPOM3BOACTBEHHAA coepa,
NPOCTPAHCTBO. LUenb pasBuTuA aTon cucTemsl
onpepenseTca Kak pesynbtaT cn1abo ¢$popmann3oBaHHbIX
B3aMMOCBA3aHHbIX NOALeNei.

B npouecce moAenMpoBaHUA 3KOIOrO-COLMaNbHO-
3KOHOMMYECKOTr0  PasBUTUA  PErnMoHasbHOM  CUCTEMbI
uenecoobpasHo MNPUMEHATb MPOEKTHO-AEATENbHOCTHbIE
mogenn. LOocTUKeHWe YCTOMYMBOTO PaBHOBECUMA MeEXKIy
BCEMW 3/1€MEHTAMW PEermoHasbHOW CUCTEMbI ABAAETCA
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CNnoXHoW 3agadein [11]. Kak noKasbiBaeT OTEYECTBEHHbIN U
3apybexkHbli  OMbIT  MOAE/IMPOBAHUA  YCTOMYMBOrO
pa3BuTUSA pervoHa KaK 3K0/10ro-coumanbHo-
3KOHOMMWYECKOM CUCTeMbl, B C/ly4ae NPUHATUA pelueHuA
NPUOPUTETHOIO PasBUTUA TOW WAM WHON MOACUCTEMBI,
BBOAATCA  OrPaHWYEHUs  Ha  pasBUTME  OCTasibHbIX
nogcucrem. Tak, Hanpumep, ana obecneyeHus
NPUOPUTETHOrO Pa3BUTUSA ISKOHOMMUYECKOM MNOACUCTEMbI
MOTyT ObITb MPUHATbI PeELeHMA BBOAA OrpPaHUYEHUA Ha
pa3BuTUE Apyrux noacuctem 12].

Mpu  pa3paboTke  KOHUENTyasibHOM  MoAEenu
YCTOMYMBOro 3KO/10r0-COLMANbHO-3KOHOMMYECKOrO Pa3Bu-
T™MA pernoHa HeobxoAMMO y4YMTbIBaTb B3aMMOZENCTBUE U
B3aMMOB/IMSIHME BCEX MOACUCTEM, B COOTBETCTBUM C YEM
LLeNIOCTHOCTb  MOZENW YCTOMYMBOTO pPasBUTUA pPernoHa
obecneynBaeTcs MNOMHbIM  OXBaTOM BCEX OOBEKTOB,
Haxoaawmxcs B chepe permoHanbHoro ynpasnexumsa [13].

NMONYYEHHbBIE PE3Y/IbTATbI U UX OBCYXKAEHUE
KoHuenTyanbHas Mmozaenb yCTONYMBOro 3K0/0ro-
COUMaNbHO-3KOHOMMUYECKOrO Pa3BUTUA PEernoHa BKAKOYaeT
B ceba uyacTHble MOAENM, XapaKTepusylolme Takue
acnekTbl GYHKLMOHUPOBAHMA PETMOHA KaK 3KO/IOTMYecKue,
nemorpaduyeckme, CTPYKTYpHbIE, TEXHOIOTUYECKUE U 4p.

YacTHble mMoaenn CcoeamHeHbl Mexay cobon
MHPOPMALMOHHBIMM NoTOKamMu, yTO nossondet
obecneunTb  cUCTeMHbIM  nmoaxod K pa3paboTke
YMpPaBAEHYECKMX pPEeLeHUin Mo HanpasieHuAM Jasib-
Hellero 3K0/0ro-CoumaibHO-3KOHOMUYECKOTO Pa3BUTUSA
pernoHa. anMEHHeMbIe maTemaTundyeckme 7]
MUMUTALUNOHHbIE MOAENNU OTINYAOTCA MHOTOCNO0XHbIMU
ANHAaMUYECKMMU CBA3AMMU.

MpenmyLLecTBO MCMOAb30BaHUA KOHLLeNTyanbHOM
MOZEeAN  YCTOMYMBOTO  3KOJIOrO-COLMAbHO-3KOHOMMU-
YeCcKoro pasBUTUA PerrmoHa 3aKNKYaeTca B BO3MOMKHOCTU
NPOrHO3MpoBaHUA TEHAEHUNN 7] CLLeHapHbIX
CpPeaHEeCPOUHbIX U A0ATOCPOYHbIX MPOrHO308B, Pa3paboTKu

Crpaterum COLMaNbHO-3KOHOMUYECKOTo
Pecny6aukn [arectaH.

B npouecce moaennpoBaHUA pa3BUTUA perMoHa Ha
CPeAHECPOYHYI0 W  AONTOCPOYHYIO MEepPCRneKkTUBY BaXKHO
NnpoaHain3npoBaTb COCTOAHME U AUHAMUKY pPa3BUTUA
3KO10r0-COoLMaNbHO-9KOHOMMUYECKOTO noTeHumana
pernMoHa, B 4actHOCTM Pecnybamku [arectaH, KOTOpbIi
XapaKTepU3YeTCs CAOXKHOW CTPYKTYPOW. DKOJOTMYECKUI
(npvpoAHO-pecypcHbIi), COUMaNbHbIA U 3KOHOMMUYECKMUIA
NnoTeHLManbl PacCCMaTPUBAIOTCA KaK OTAe/IbHble CUCTEMbI,
cocToALME U3 SIOKAIbHBIX NOTEHLMANOB.

B cBoem wuccnepgoBaHMM  Mbl UCXOAMM U3
YTBEPXKAEHUA, 4YTO 3KOJOr0-COLMANbHO-IKOHOMUYECKMNI
noTeHUMan pernoHa OTHOCUTCA K CUCTeMaM OTKPbITOro
TnnNa. MOLI,enVIpOBaHVIe Pa3BUTNA CUCTEM OTKPbLITOro TUNa
BCcerga CBA3aHO C  onpejesieHHbIMUM  TPYAHOCTAMM,
NMOCKO/IbKY ~ XapaKTePUCTUKU  OTAENbHbIX  3/1€eMEHTOB,
BXOAALLMX B JIOKA/IbHble MOTEHLMAbI, CIOXKHO ONpeaenunTb
M3-33 BbICOKOW AMHAMMUKU U3MEHEHWUM, NPOUCXOAALLUX B
pEernoHanbHOM cucTeme.

Mpun MOZAEIMPOBaHNN 3K0/10r0-coLmanbHo-
3KOHOMMWYECKOro pa3BUTUA PerMoHa BCe npoTeKatolme
npoueccbl UenecoobpasHo pasfennTb Ha OCHOBHble,
BCMOMOraTenibHble, MpoLecchbl  Xu3HeobecneyeHus u
npouecchl, NPenATcTBYOWMeE passututo [14].

K uncny npuvopuTeTHbIX WMHOMKATOPOB, XapaKTe-
PU3YIOLLIMX OCHOBHbIE NPOLLECChl B PErMOHANbHON cucTeme,
Mbl OTHEC/IM cnesytoLime:

- CaNbANPOBAHHbIN GUHAHCOBLIN PE3ybTaT;

- MHBECTMUUN B OCHOBHOW KanuTtan Ha ayuy
HaceneHus;

- MHOCTpPaHHble
pervoHa;

- BasIOBbIV PErMOHaNbHbIN NpoAayKT (BPM) Ha aywy
HaceneHus.

NHankaTopbl, XapaKrepusytoLiune ANHAMUKY
OCHOBHbIX npougeccoB B Pecnybanke [arectaH 3a nepuog,
2000-2019 roapl, npuseaeHsbl B Tabaunue 1.

pasBuTMA

nHBECTUUMNN B 3KOHOMMKY

Tabnuua 1. MNokasaTenu, xapakTepusyoLLmMe OCHOBHbIe npouecchl B Pecnybavke OarectaH [15]
Table 1. Indicators of the main processes in the Republic of Dagestan [15]

CanbAnpPOBaHHDIM
¢urHaHCcOBbIN pe3ynbTar,

WUHBeCTULMM B OCH.
KanuTan Ha aywy

UHOCTpaHHbIE
MHBECTULUK B
3KOHOMMKY permoHa

BPIN Ha aywy
HaceneHus, py6

Ne Foab! MJIH. py6 HaceneHwus, pyb (mnH. gonn CLUA) Gross regional
Years ) . . s Lo
Balanced financial result, Main capital investment Foreign investment product per
million roubles per capita, roubles in the regional economy capita, roubles
(mln USD)
1 2000 3811 1412 6,9 8489,7
2 2005 2107 10248 7,1 34370,5
3 2010 208 41727 18,0 98883,6
4 2015 -9938 65791 12,0 89575,2
5 2016 -9302 65886 1,0 192454,1
6 2017 -11920 61367 6,0 193865,3
7 2018 -21231 65043 0,0 203272,3
8 2019 -22556 72543 1,0 -
K MHAMKaTopam, XapaKTepusyloluMm BCMOMOraTesbHble - YUCNEHHOCTb  CTYAEHTOB  rOCYAAPCTBEHHbIX

npouecchbl, MpoTeKalwue B pPervoHaabHOW
uenecoobpasHo OTHECTU:
- NepeBO3KMW rpy30B aBTOTPAHCMOPTOM;
- obbem paboT, BLINOAHEHHbIX MO  BUAY

3KOHOMMUYECKOM AEeATEeNIbHOCTUN «CTpOVITel'I bCTBOY»;

cucteme,

By308 Ha 10 000 yen. HaceneHwmsa.

B  Tabauue 2 npuBeaeHbl MHAWKATOPbI,
XapaKTepusyouime OVNHAMUKY BCMOMOraTe/bHbIX
npoueccos B Pecnybnnke [arectaH 3a nepuog 2000-2019
.
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Tabnuua 2. MNokasaTenu, xapakTepumsyloLime BCnomMmoraTesibHble npouecchl B Pecnybaunke darectaH [15]
Table 2. Indicators of auxiliary processes in the Republic of Dagestan [15]

MepeBo3ku rpysos

YucneHHocTtb
CTY,eHTOB roc. By30B

06bem paboT, BbINONHEHHbIX
no BUAY 3K. AeATEe/IbHOCTH

No Fopbl ABTOTPAHCNOPTOM, MJIH.T «CTpouTenbCcTBO», M/H. py6 Ha 10000 yen. Hac.
- Years Transportation of goods by road, The amount of work performed Number of state
million tons by the Construction category of university students
economic activity, million roubles per 10,000 people
1 2000 7,8 2276,3 300
2 2005 11,0 14079,7 371
3 2010 8,1 60223,51 339
4 2015 34 123921,0 224
5 2016 4,2 133440,4 201
6 2017 54 153083,0 165
7 2018 9,0 135068,3 158
8 2019 4,4 170287,0 155
K MHAMKaTopam, XapaKTepusyLwmm npoueccbl - yucneHHocTb Bpaver Ha 10 000 uyen. Hace-

XusHeobecneyeHns B permoHe, OTHOCATCA:

- NNOTHOCTb aBTOMOGWAbHBLIX Aopor
N0JIb30BAaHUA C TBEPAbIM NOKPLITUEM;

- 06bem NAaTHbIX YCAYr Ha AyLWY HaceneHus;

- 060pOT PO3HUYHOM TOProBAW Ha Ayly Hace-
neHus;

obuwero

NeHus;
- 4ynucno 6onbHMYHBIX KoeK Ha 1000 ven. Hace-
NeHuns.
[aHHble, XxapakTepusyolMe AWMHAMUKY MOKasa-
Tenen TpeTbel rpynnbl Ha nepuog 2000-2019 rr.,
npuseeHbl B Tabnuue 3.

Ta6auua 3. NokasaTenu, XxapakTepusyowme npoueccsl }m3HeobecneveHusa B Pecnybavke darectaH [15]
Table 3. Indicators of livelihood processes in the Republic of Dagestan [15]

NnotHoCTb
O6opot
ABTOMO6UNbHbIX . Yucno
O6bem NAaTHbIX PO3HUYHOM
popor obwero CAVE Ha AvW TODrOBAM YucneHHoCTb 60/1bHUYHbIX
nonb3-A ¢ TBepA. yeny Ayy P Bpauei Ha 10000 KoeK Ha 1000
Foapbl 2 HaceneHus, py6 Ha gywy
Ne Years NOKPbITUEM, KM Amount of paid  Hacenenus. pv6 yen. HaceneHuA yen. HaceneHus
Ha 1000 Km services F:er Retail traldzy Number of doctors Number of
Density of public roads . P per 10,000 people hospital beds per
- 2 capita, roubles turnover per
with hard surface, km capita. roubles 1,000 people
per 1,000 km pita,
1 2000 106 2320,6 13850,3 35,1 70,6
2 2005 110 19384,4 82148,3 36,1 68,6
3 2010 153 21350,0 109704,0 39,2 67,8
4 2015 397 35264,0 205890,0 36,7 68,0
5 2016 396 36031,0 196329,0 37,6 67,1
6 2017 410 38961,0 203361,0 40,1 69,2
7 2018 417 40058,0 183878,0 41,2 69,5
8 2019 427 42621,0 191480,0 41,3 66,6
K u4vMcny MHOMKATOPOB, XapaKTepU3YLWMX MNpoLeccol, COLMaNbHO-3KOHOMUYECKOW cucTemsl pervoHa.
NPenATCTBYIOLLME PAa3BUTUIO PErMoHa, OTHOCATCA: Ycroitumeoe  QYHKUMOHWMPOBAHME  3KOIOrO-COLMaNbHO-
- 3aboneBaemocTb Ha 1000 yen. HaceneHus; 3KOHOMMYECKOM CUCTEMbI PerMoHa A0/1HO OCHOBbIBATHCA
- Bblbpoch 3arpaAsHALWMUX BeLecTs B Ha TaKMX MPUHUMNAX  MOCTPOEHUA  AMHAMMYECKOrO
atmocdepy; KpUTEpus, KakK:
- cbpoc  3arpAsHAOWMX  CTOYHbIX BOA4 B - YYeT 3KO/IOrMYECKOro COCTOAHUSA;

NoBepPXHOCTHble 06BbEKTDI;

- YPOBEeHb 3aperncTpupoBaHHoi 6espaboTuubl.
[aHHble, XxapaKkTepusyowme AUMHAMMUKY 3TUX UHANKATOPOB
B Pecnybnuke [OarectaH 3a 2000-2019 rr., npuBeaeHbl B
Tabnuvue 4.

Mcnonb3ya  AMHAMUYECKUI  KpUTEPUA  MOMKHO
co34aTb  CTPYKTypy, oObecrneunBaiollyto  ONTUMAasbHbIN
pPeXMM  ycTOMYMBOrO  PYHKLMOHMPOBAHUA  3KO/OrO-

- U3MeHeHwue 3KO/10r0-CoLMaNbHO-
3KOHOMMYECKOrO PasBUTUA pPerMoHa B pamMKax eamHOro
NPOCTPaHCTBa;
- yyeT ypOBHA
pecypcHOro noTeHuuana;
- npuopuUTETHOE Pa3BUTME NPOPbIBHBLIX OTpacaei
pernoHasbHOro HapoAHOX03AMCTBEHHOIO KOMMEKCa.

ncnonb3oBaHUA npupoaHO-
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Ta6auua 4. NokasaTenu, XxapakTepumsyowme NpoLecchl, NPenaTcTBytowme passuTtmio B Pecnybamke darectaH [15]
Table 4. Indicators of processes hindering development in the Republic of Dagestan [15]

C6poc 3arpas. CTOYHbIX

Bbi6pochbi
BOJA B NOBEPXHOCTHble
3a6bonesaemoctb 3arpAsHAOLWMUX YpoBeHb
06beKTbl, M/H. Ky6. m .
Ha 1000 uen. BeLecTs B atmocepy, . 3aperncTpupoBaHHOMU

Foapbl Discharge of
Ne HaceneHusa TbIC. T . 6e3pabotuubl, %

Years L - contaminated .

Morbidity per 1,000  Emissions of pollutants . Registered unemployment
. wastewater into
people into the atmosphere, " rate,%
surface localities,
thousand tons - .
million cubic metres

1 2000 546,4 30,0 78 5,0
2 2005 857,6 27 75 4,3
3 2010 786,9 18 77 14,8
4 2015 788,8 1 79 10,8
5 2016 803,4 14 77 10,9

2017 787,6 14 72 12,0
7 2018 791,0 14 71 11,6

2019 776,6 13 73 13,0

Ba)HbIM ycnoBuem obecrieyeHuAa YCTOMYMBOrO 3KO/OrO-
COLMaANbHO-IKOHOMMUYECKOTO Pa3BUTUA PerMoHa ABnAeTcA
onpefeneHve  TakMX  MapamMeTpoB  AMHAMMWYECKOro
KpUTEPUA, NPU KOTOPbIX CKOPOCTb Pa3BUTUA OCHOBHbIX
NPOLECCOB AO/MKHA NPEeBbIWATh AMHAMUKY Pa3BUTUA
BCMOMOraTe/IbHbIX npoueccos " npoueccos
XusHeobecneueHna B pernoHe. [uMHamMuKa pasBUTMA
npoLeccos, NPenATCTBYIOLWMUX PEerMoHasbHOMY Pa3BUTUIO,
[0/KHa BbITb CBeAEHa K HY/H0.

B  npouecce  MOAENUPOBAHUA  YCTOMYMBOrO
9KO/I0r0-COLMANbHO-IKOHOMUYECKOTO Pa3BUTUA pernoHa
Hamu 6blna nposefdeHa dopmanmnsaumsa AUHAMUYECKOTO
KpUTEpMA, Ha OCHOBe npuBefeHHblx B Tabauuax 1-4
JaHHbIX  COCTaB/EH  PaHrosblid  pAd  WHAWMKATOPOB,
PaHKMPOBAHHBIX MO YCTaHOBAEHHOMY KpuTeputo. [anee, B
uenax onpegeneHva obuiero TpeHaa pasBuTMA, bGbina
nposefeHa  npoueaypa  CrQXMBAHWA  MOAYYEHHbIX
BpEMeHHbIX  pAgoB.  CneadywlolwMm  3Tanom  CTano
bopmupoBaHMe PaHroBbIX PAAOB ABWUMKEHUA MOKasaTenei
M pacyeT YCKOPEHWUA U3MEHEHMUA 3HAaYeHW UHAMKATOPOB.
Ha 3aBepwatowem 3Tane Hamu 6bI10  npoBeaeHO
CpaBHEHWE KPUTEPMANbHOTO M GAKTUYECKOTOo PaHroBbIX
pAfOB C UCNONb30BaHMEM KO3GOULMEHTOB pPaHroBoOM
Koppenauum Mo MWHBEPCUAM MW OTKAOHEHMAM. MMeHHOo
3aK/lOUMTENbHAA  OLEHKa  CpaBHeHUA  daKTMuyecKow
CTPYKTYPbl ABUMKEHUA WHAMKATOPOB W KPUTEPUANbHOWM
Nno3BoNfeT caenatb BbiBOA, 06 3QbEKTUBHOCTM MPUHATLIX
ynpaBieHYeCKMX PeLLeHUN.

B pesynbtaTe npoBeAeHHbIX pacyeToB 6bli10
onpeneneHo  3HayeHue KoapduuUmeHTa paHrosom
Koppenauum, oOHo coctasuao 0,29. YuuTbiBada, u4TO
M3MEeHeHWe 3Ha4YeHW WHAMKATOPOB BapbupyeTca B
npegenax or 0 Ao 1, Mbl MOXeM cAenaTb BblBOA O TOM,
HeBbICOKOE 3HaYeHWe 3TOro NoKasaTensa CBUAETeNbCTBYET O
cnabovi cteneHn NpUBAMKEHWA M3MEHEHWIN B CTPYKType
cBA3el K 3Ta/IOHHbIM 3HAYEHUAM.

Hamu 6binn cocTaBieHbl MaTpuubl AAHHBIX, MPU

NMOMOLLM  KOTOPbIX  BO3MOMHO  onpeaenvTb  Tvn
3KOHOMMYECKOTro npocTpaHcTBa no OCHOBHbIM,
BCMOMOTaTesIbHbIM npoueccam, npoweccam
Xu3HeobecneueHms U npoueccam, NPenATCTBYIOLMM

pasBuTMIO pervoHa. [lpoBefeHHbId  aHanu3
BECOBbIX KO3QPMUMEHTOB MoOKasan, uYTO B  uucie

nokasaresnen, XapaKTepusyruwmnx OCHOBHble MNOKa3aTenu,
npoTtekawoumne B pPernmoHe, cCambim HecTabuabHbIM  Ha

NPOTAXKEHWUM [OATOrO Nepuoaa ABNAETCA CaNbAMPOBaHHbIN
duHaHCoBbIM pe3ynbTal. K Haubonee HecTabuabHbIM
NMOKasaTeNsM,  XapaKTepusylolMM  BCMOMOraTesbHble
NpOLECChbl, OTHOCATCA NEPEBO3KM FPy30B aBTOMOOUIbHBIM
TPaHCMOPTOM M YMCAEHHOCTb CTYAEHTOB rOCYAapPCTBEHHbIX

By3oB Ha 10 000 4en. HaceneHua. [pobaemHbIm
nokasartenem, XapaKTepusyloLWwmm npoueccol
u3HeobecneyeHma B Pecnybnvke [arectaH, MOXKHO

Ha3BaTb YMCNO0 6ObHUYHBIX KoeK Ha 1000 yen. HaceneHus,
nockonbky B 2019 rogy mbl Habnogaem oTpuuaTenbHyHO
OVWHAMUKy 3TOro noKasatena. Ho, Ha Haw B3rnag,
becnpeueneHTHble Mepbl nomowm Pecnybavke [arectaH,
MHULUMMpPOBaHHble [pe3ngeHTom PP [yTuHbim B.B. BO
Bpems naHgemun Koeua-19, 6naropgaps KOTOpbIM B
KpaTyalime CpPoOKM 6bliv  BBedeHbl B AeicTBue
COBpPEMEHHblE MeAMLMHCKME YYPEXOEHUA, OCHaLLeHHble
HOBEWLLE TeXHUKOW, NO3BONAIOT CAENaTb BbIBOA O TOM,
YTO AMHaMMKa 3Toro nokasaTena 3a 2020 rog 6yaer
NONOMUTENbHOW. W, HaKOHel, K 4YuCay HecTabubHbIX
rnokasartenew, XapaKTepusyoLwmnx npoteccsl,
npenATcTBytowMe passutmio Pecnybamnkum JarectaH MOXHO
OTHeCcTM  cbpoc  3arpsA3HEHHbIX  CTOYHbIX BOA4, B
NOBEPXHOCTHbIE 06BLEKTLI U YPOBEHb 3aPErnCTPUPOBaAHHOM
6e3paboTuLbl B permoHe.

Ha ocHoBe npoBefgeHHbIX paHee pacyeToB Mbl
COCTaBUAM MaTpULbl A1 onpeaeeHnsa TMNna NpocTpaHCcTBa
B pervoHe. Ha ocHoBe aHann3a 3TUX AaHHbIX HAMU caenaH

BblBOA, O 3HAuuUTeNbHOW TpaHchopmauum npoLeccos
9K010r0-COLMNaANbHO-3KOHOMMYECKOTo pasBuTUA
Pecny6auku [arecTaH. B YacTHOCTH, ncenenya

B3aMMOCBA3b OCHOBHbIX M BCMOMOTaTe/IbHbIX MPOLLECCOB,
npoTekalowmx B Pecnybivke [arectaH, Mbl MOXeM
KOHCTaTMPOBaTb BbICOKYID 3aBUCUMOCTb MEXAY HUMMU,
ypoBeHb Koppensaumun paseH 0,89. Ewe Bbllwe 3HayeHue
YPOBHA KOppenAuMu, XapaKTepusylowero B3aMMOCBA3b
OCHOBHbIX MPOLECCOB W MPOLECCOB KM3HeobecneyeHus.
YpoBeHb KoadduumeHTa Koppensumm paseH 0,93.
MpaKTMyeckn TaKylo Ke TEeCHyl B3aMMOCBA3b W
3aBUCMMOCTb AEMOHCTPUPYIOT OCHOBHbIE MpoOLecchbl U
npoweccol Ku3HeobecneyeHums. Camas cnabasn
33aBUCUMOCTb BbIAAB/IEHA MeX4y OCHOBHbIMM NpoLeccamm 1
npoueccamu, NPenaTCTBYIOWMMMN pasBuTUiO PecnybauKku
[JarectaH. 3HayeHune KoadpduumeHTa Koppenauum pasHo 0,
32. PaccuuTaHHbIA MNOKasaTeslb YPOBHS CUHXPOHHOCTM
OTHOCUTENIbHO OCHOBHbIX MPOLECCOB, ONpeAenArLLnX
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obwue HanpasieHWa pasBuTUA pecnybanKM, oOKasancs
[AOCTaTOYHO BbICOKUM.

B uenax oueHKM KOMMYeCTBEHHbIX TpaHchopmaLmia
3KO0/10r0-COLMa/IbHO-IKOHOMMUYECKOTO passuTtua B
Pecnybanku [arectaH Hamu 6bla paccyMTaH YypoBeHb
CMHXPOHHOCTM  OTHOCWUTE/IbHO  OCHOBHbIX  MPOLLECCOB,
KOTOpble ONpPeaensaoT TEHAEHUMWU PA3BUTUA TEPPUTOPUM,
3HayYeHWe KOTOPOTro OKa3aa0Ch AOCTAaTOYHO BbICOKUM.

3AK/TIOMEHUE

Ha coBpemeHHOM 3Tane pa3BUTUA OCOOYIO aKTyaslbHOCTb
npuobpeTatoT Npobaembl UCCAEA0BAHNA KOHLENTYanbHbIX
OCHOB YCTOMYMBOrO Pa3BUTMA PernmoHa KaK 9Ko/oro-
COLMasIbHO-9KOHOMUYECKOW cucTembl. B cBA3M ¢ aTum B
[JAHHOWM cTaTbe CTaBMTCA 3ajaya NPOBeAEHWA Hay4YHOro
aHanAM3a KaTeropuMm « YCTOMYMBOE PasBUTUE PervoHa,
BbIABNEHMA U Knaccubukaumm GpakTopos BO3AENCTBUA Ha
pernoHanbHoe pasBsuTHe, dopmynuposaHue
OCHOBOMO/IAraloLWMX NPUHLMNOB, 3aKOHOMEPHOCTEN 3TOro
pasBUTMA, OTMEYAETCA BAXHOCTb W3YYEeHMA MNPU3HAKOB,
3aKOHOMEPHOCTEW, YCNOBWUW, NPEANOCHINOK, NPUHLMUMOB
KoHuenuun pasBuUTUA perMoHa Kak 3KO/I0ro-couuanbHo-
3KOHOMMWYECKOM cuUCTeMbl C no3vumu  GopmupoBaHUA
MeXaHM3MOB BO3AEWCTBMA Ha MNapameTpbl YCTOWYMBOro

passuTUA.

3HauMTeNbHOE BHMMaHWe B CTaTbe YyAensercs
MUCCNeAoBaHUIO  BOMPOCOB  GOPMMPOBAHMA  HOBbIX
NoAXOAO0B K aHaNM3y, OLEHKE U MOAENMPOBAHUIO 3KO/I0T0-
COLMaNbHO-3KOHOMMYECKOTO passuTHA pervoxa.
Mcnonb3oBaHMe  npegsnaraemoil  MOAenM  NO3BOAUT
nony4yatb  MHPOPMAUMIO O  COBOKYNHOM  3ddekTe
yCTOM4MBOTrO 3K0/10r0-COLMaNbHO-IKOHOMMYECKOTO

Pa3BUTUA PerMoHa NO KOHKPETHbIM CLLeHapuamM pasBuTUs,
NpPOrHo3MpoBaTb byaylwee cocToAHue pervoHa,
pa3pabaTtbiBaTb CTPATEMUIO YCTOMYMBOIO €ro PasBUTUA.

Ha ocHoBe cTatUCTUYeCKUX AaHHbIXx PesepanbHoM
CNyKbbl rocyaapCTBEHHOM CTAaTUCTUKW, XapaKTEpPU3YHOLLMX
MHOMKATOPbI 3KONOrMYecKom, coumanbHom n
3KOHOMMYecKol cuctem Pecnybivku [larectaH 3a nepuog,
2000-2019 rr. Hamu 6binM  nNpoBedeHbl  pacyeThbl
bopmanmsaumMm AMHAMMYECKOTO KpuTepus, npoLeaypbl
CTNIa’KMBAHWA BPEMEHHbIX PALOB, onpeaeneHus TpeHaa
pa3BuTMA, GOPMMPOBAHWUA PAHFOBbLIX PALOB LBUMKEHUSA
nokasatenen, a TaKXKe CpaBHEHWe 3TaJloHHOTo U
baKTUYEeCKOro  paHroBblX pPAAOB € UCNOAb30BaHUEM
K03 PULIMEHTOB PAHIOBOM KOPPENALMM NO OTKJOHEHUAM U
Nno MHBEPCUAM.

AnpobupoBaHHaa B [aHHOM CTaTbe MeToAMKa
MOZENNPOBaHUA ycTolymBoro 3KO/10r0-CoUManbHO-
3KOHOMMWYECKOr0 pPa3BUTUA perMoHa WMeeT BaXKHoe
NpuUKNagHoe 3HayeHWe ANA  XapaKTepucTUKM  Tvna
perMoHanbHOro  NPOCTPAHCTBA, aHaAM3a W OLEHKMU
TPaHCHOPMALMOHHbIX MPOLECCOB B 3KOI0r0-COUMANbHO-
3KOHOMMWYECKOM Pa3BUTUM PErMOHa, a TaKXKe B BbIABIEHUN
npuymMH 3Tton TpaHchopmaumu. Wcnonb3oBaHve AaHHOM
METOAMKU  MOOENMPOBAHUA U 3KO/Oro-CoUMaNbHO-
3KOHOMMWYECKOro Pa3BUTUA PernoHa no3soauT obecneynTb
eOMHCTBO M KOMMJIEKCHOCTb  OLLeHKM  MpOoLeccos,
onpefenAloWmXx ero AWHaAMWKY, [acT  BO3MOMHOCTb
CPaBHUTb  KONMYECTBEHHbIE  OLLEHKM  MCNO/Nb30BaHUA
NPUPOAHO-PECYPCHOrO, COLMANbHOIO, SKOHOMMUYECKOro U
APYrvMX BUAOB NOTEHLUMANIOB PErMoHa U NPOBOAUTbL aHANU3
cTeneHn npuUBAUMKEHHOCTU UCCaesyeMblX UHAMKATOPOB K
3TaNIoHy.
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Pesiome

Lenb. M3yuntb TeopeTUyeckMe OCHOBbI 3KONOrMYyeckon 6e3onacHocTu
rocyfapcTBa KakK CTPYKTYPHOrO 3/emeHTa cuctembl obecneyeHus
3KOHOMMYecKoM besonacHOCTM rocygapcTtea. [poaHanusuMposaTth ee
6a30Bble MOKa3aTeNn B PamKax TeOPeTUYEeCKOMW SKOHOMMUYECKOM HayKu.
Onpeaenntb OCHOBHblE TEHAEHLMU B AMHAMUKE OCHOBHbIX NMOKasaTenen
3KoJiormyeckoi 6esonacHocTn B chepe SKOHOMMKM.

Matepuan u metoapl. MccnenoBaHWe MNPoOBEAEHO C UCMO/b30BAaHWEM
TaKUX TEOPETUYECKUX METOAO0B MUCCNEeAO0BaHWA, KaKk aHanus3, geaykuma u
MeTOZ, 3KCTPANOAALMMN B CTATUCTUYECKOM aHanu3e.

Pesynbtatbl. ABTOpbl Npeg/iaraloT PacCMaTPMBaTb  IKOIOFMYECKYHO
6e30nacHOCTb KaK COCTaBHYK 4YacTb 3KOHOMMYECKol 6esonacHocTu. Mo
Hallemy MHEHUIO, BaXKHO He AOMYCTUTb B YCNOBUAX 0B6OCTPEHUSA MUPOBOTO
dOUHAHCOBOro KpW3uca, HaNOXKEHUA BHELHEIKOHOMUYECKUX CaHKLUMK Ha
Hally CTPaHy W pa3BepTbiBAaHWA HOBbIX BOAH naHgemun COVID-19 Takmx
HEeraTMBHbIX TEHAEHLUMM, KaK Ja/ibHelllee COKpalleHUe WHBECTULMA B
OCHOBHOWM KanwuTan, HamnpaB/JeHHbIX Ha OXpaHy OKpy)Kalowen cpeabl;
HeonpaBAaHHbIM PocT Ko3adduuMeHTa 3aTpaT Ha OXpaHy OKpy:Katowen
cpefbl; CHUXKEHWE MHBECTULMOHHON NPUBIEKATENIbHOCTU 3KONOTMYECKUX
NPOEKTOB, POCTa 3KO/IOrMYECKON MpecTynHOCTU. [elcTBUA HeraTMBHbIX
$aKTOpPOB U pUCKOB B chepe obecrneyeHna aKoaorMyeckon besonacHoctu
MOET CTaTb HEeraTMBHbIM YC/IOBUEM  CAEPKMBAHWUA  COUMANbHO-
3KOHOMMWYECKOro pPasBUTUA rocyAapcTBa U SKOHOMUYECKOW BesonacHoCTyH.
3aknioyeHune. CoBepPLUIEHCTBOBAHWE T[OCYAAPCTBEHHOrO peryinpoBaHuA

chepbl  3KOMOrMYECKOM  6e30omacHOCTM  0becneynMT  BO3MOMKHOCTb
Y/IYYLLIEHUA 3KONIOTMYECKOM CUTYaLMn B AONTOCPOHHOM NEpuoae, co3pact
NPeAnocblIKK  YCTOMYMBOTO  COLMANIbHO-9KOHOMUYECKOTO  Pa3BUTUSA
rocyzapcrsa.

Kntouesble cnosa

JKonorunyeckas 6e3onacHoCTb, 3KOHOMMYEeCKan 6€e30MacHOCTb,

MHBECTULMM B OCHOBHOW KanuTtas, MHBECTULMOHHbIN MOTOK, KO3 duumeHT
3aTpaT Ha OXpaHy OKpy:KatoLLen cpeabl.
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Abstract

Aim. To study the theoretical foundations of the state’s ecological security
as a structural element of the system of ensuring the states’s economic
security. To analyze its basic indicators within the framework of theoretical
economic science. To determine the main trends in the dynamics of the
main indicators of environmental safety in the economic sphere.

Material and Methods. The study was conducted using such theoretical
research methods as analysis, deduction and the method of extrapolation
in statistical analysis.

Results. The authors propose to consider environmental safety as an
integral part of economic security. In our opinion, it is important to
prevent such negative trends as a further reduction in investments in fixed
assets aimed at environmental protection, an unjustified increase in the
coefficient of environmental protection costs, a decrease in the
investment attractiveness of environmental projects, and an increase in
environmental crime, in the context of the aggravation of the global
financial crisis, the imposition of foreign economic sanctions on our
country and the deployment of new waves of the COVID-19 pandemic. The
actions of negative factors and risks in the field of ensuring environmental
safety can become a negative condition in restraining the socio-economic
development of the state and economic security.

Conclusion. The improvement of state regulation of the sphere of
environmental safety will provide an opportunity to improve the
environmental situation in the long term and will create prerequisites for
sustainable socio-economic development of the state.

Key Words
Environmental safety, economic security, investment in fixed assets,
investment flow, coefficient of environmental protection costs.

© 2021 The authors. South of Russia: ecology, development. This is an open access article under the terms of the Creative Commons
Attribution License, which permits use, distribution and reproduction in any medium, provided the original work is properly cited.
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BBEAEHUE

OCHOBHbIMW CTPYKTYPHBIMW 371eMEHTaMM 3KOHOMMUYECKOM
6€e30MacHOCTM rocyAapcTea ABAAIOTCA: TEXHOOTMYECKas,
TEXHWUKO-NPOU3BOACTBEHHAS, Ba/IIOTHO-KpPeauTHas,

CblpbeéBan, 3HepreTuU4eckana, 3KON0rn4vyeckas, VIHdJOpMa-
LMOHHaA n npoAaoBO/IbCTBEHHAA cocTasaiaoume.
SKonoruyeckas COCTaBAOWaA npeanosaraet Takoe

NOMOKEHNE HALMOHANbHON 3KOHOMMWKM, MPU KOTOPOM
NoBCEMeCTHO BHeapsAeTca 6epexnnBoe OTHOWeHWe K
OKpy:KatoLLeii cpese (B TOM uncne K Npupogae), co3patoTes
YCNOBWA ANA BOCCTAHOB/NEHUA NPUPOAHOTO MOTEHLMANA B
byaywem, BO3MOXKHOCTM NepepaboTKM M UCMO/b30BaHUSA
BTOPUYHOIO CbipbA. PeleHve npobnembl 3arpasHeHuUs
OKpY»KaloLLe cpeapl TaKKe yBA3bIBAETCA C MUHUMM3ALMEN
PWUCKa  aHTPOMOreHHbIX  BO3AEUCTBUI  Ha  KUBble
3KO/IOTMYECKUE CUCTEMbI, O30HOBbIM €Ok aTmocdepbl,
3eM/l0, MUHepasbHble PEecypcbl, MNOBEPXHOCTHble U
noasemHble BoApl, aTmochepy, necHble U Guonoruyeckue
pecypcbl. B cBA3M € 3TUM rocyAapcTBO  AO/IKHO
chopmmpoBaTb NPUPOAHbBINA MOTEHLMAN CTPaHbl (pervoHa,
Mmupa) gna obecneyeHus YCTOMUMBOrO 3SKOHOMMYECKOTO
pocta ¥ noBbIWeEHUA yYpoBHA u3Huu [1]. Mpumepom
NoNbITKM pewunTb Npobiemy sKonornyeckot 6e3onacHoCTu

ABNseTcA  noanucaHve U patudukauma  KnoTckoro
npoToKona, onpeaesmsLIEro obs3aTtenbCcTBa
MHAYCTPUANbHBIX FOCYAapcTB, CTpaH C  MepexogHoM

3KOHOMMKOM MO CHUXKeHuto B nepuogd ¢ 2008 no 2012 rr.
BbI6POCOB NapHMKOBbLIX ra30B (Mpexae BCero AMOoKcMAa
yrnepoga — CO,) B cpeaHem Ha 5,2%. Bmecte ¢ Tem psag
cTpaH 1 npexge scero CLUA B 0gHOCTOPOHHEM nopsAgKe B
2018 r. BbIWAN U3 3TOrO COrNaALlEeHUA, HApyLNB TeEM CaMblM
npoueccbl peanusaumm NPUPOAOOXPAHHOW MNPAKTUKK B
Mvpe 1 GOPMMPOBAHUA  IKOJOTMYECKON 3KOHOMWKMU
HOBOro Tuna. Mo MHeHuIo pAaga 3KCNepToB, coAepKaHue
CO, B atmocdepe B cepeauHe XIX B. Haxogunocb Ha
ypoBHe 280 MUANNOHHBIX gonel (ppm). B KoHue XX B. u3-
3a CXKMraHWMA MWCKOMaemoro TOM/AMBA, BbIPYOKWM necos,
M3MeHeHnA cnocoboB 3emnenonb3oBaHMA KOHLLEHTpaLmA
CO, nosbicunacb ao 370 ppm. lpu HeNpuHATUN Mep K
2050 r. koHueHTpauma CO, B aTmocdepe coctasut 450-550
ppm, YTO MOXKeT BbI3BaTb HenpeACcKasyemble NocneacTsna
[2].

B Poccum cuTyaumsa c Bblbpocamm NAapPHUKOBbLIX
rasoB 3HAYUTENbHO YAyYlIMAACb MO CPaBHEHWIO C
COBETCKMM nepuogom. Mo JaHHbIM POCCUIMCKMX Y4YeHbIX, B
CTpaHe 3a nociegHue rodpl BbIGPOCHI cokpaTunacb bonee

yem Ha 32%, npuyem He TONbKO M3-3a cnaja
NPOMBILLZIEHHOTO  MPOM3BOACTBA, HO U  BCAeAcTBUe
CTPYKTYPHbIX CABUIOB B 3KOHOMMKe. TaK, 6narogaps

nepesBoly MHOrMX oTeyecTBeHHbIXx TIC Ha cCkuraHue
npPUPOAHOro rasa BbI6GpOCHI Anokcnga cepbl
npeanpuaTUAMM 3/IeKTPO3HEPreTUKMN CyLLEeCcTBEHHO
COKpaTUANCL, 0COBEHHO B eBponelickon Yactm Poccum.

CoBOKyMHble aQHTPOMOreHHble BbIGpOCHI
NapHMKOBbIX rasos B Poccum 6e3 yyeTa
3eM/1eMnob30BaHNA, U3MEHEHUI B 3eMNenosb30BaHUU U
necHoro xossaicrtea B8 2017 r. coctasuam 2,2 Mmapa T
CO,-3KB., YTO cOOTBETCTBYET 67,6% COBOKYMHbIX BbIGPOCOB
1990 r., KoTopblli aBAAeTcA 6a3oBbiM rogom MMapukKcKoro
cornawenuna. 3To CHUXKeHue 6blNo AOCTUTHYTO 3a cyeT
crnaga B aKoHomMuKe Poccum B 1990-x rr. ObLiee CHUXKeHMe
obbema BbI6POCOB NAapHUKOBbLIX ra30B OT IHEPreTUYECKOro
cektopa B 1990-2017 rr. coctaBuno 33,8%, HeCcMOTps Ha
npupoct B 2000-2017 rr. (+12,2%).

COBOKYMNHbIA 06bem BbIBPOCOB  3arpA3HAOLWNX
atmocdepy Bewects B 2018 r. coctasun 32,3 MAH T, U3
KoTopblx 17,1 MnH T BbIOPOWEHO CTaLMOHAPHLIMU
UCTOYHMKamuM 1 153 maH T — nepeaBuXKHbIMU
MUCTOYHMKAMK (TpaHcnopTHbIMKU cpeacTBamum). B 2018 r. B
Poccum Bbibpocbl oT aBTomobunei gocturam 15,1 maH T,
yBenmunmswmncb Ha 4,6%. B pernoHanbHOM paspese
Hambonbwuii obbem BbIBpocoB 6Obin 3aduKcMpoBaH B
r. Mockse (933,9 Tbic. T — 5,3%) 1 MocKosckoi obnactu
(805,4 Tbic. T, +3,2%). Ha gBa 3aTux pernoHa B 2018 r.
CymMapHo npuwnaocb 11,5% coBokynHoro ob6bema
BbIOPOCOB OT aBTOMOOUNEN.

B 2000-2018 rr. 6osblle BCEro BbIPOCAN O6BEMDbI
BbIOPOCOB 3arpAsHAOWMX BEWEeCTB OT CTaUMOHAPHbIX
WUCTOYHWKOB B CPeAHepasBUTbIX arpapHO-MPOMbIWAEHHbIX
permoHax (+19,5%). 310 6bln0 06yCNOBAEHO POCTOM
obbemoB BblIbpocoB B KpacHogapckom Kpae, a TaKkwke
fiImano-HeHeuKom aBTOHOMHOM oOKpyre. Haubonblee
CHUXKEHWe NOoKasaTens 0TMeYanocb B Pa3BUTbIX PErMOHaX C
ansepcnduUMpoBaHHOM 3KOHOMMKOM (—29,1%) [3].

MATEPUAN N METOAbl UCCNEQOBAHUA

CoBpemeHHOEe pPa3BUTME HAYKM, MNPOMBILLJIEHHOCTU W
TEXHONOTUI  npeabsBaseT ocobble  TpeboBaHus K
COCTOAHUIO OKpy)Katoweh cpegbl. OAHUM U3 KpuUTepues
COCTOAHMA  ee  3aWuTbl  AB/AAETCA  3KOJIOrMYecKas
6e3onacHoCTb.

B ct. 1 ®epepanbHoro 3akoHa ot 10.01.2002
Ne 7-d3 «O6 oxpaHe oKpy»KatoLLen cpeabl» (aanee — 3akoH
06 oxpaHe OKpy»Kaloliein cpenpl) PAacKpbIBAaeTCA MOHATME
3Konormyeckot 6esonacHoctn. Mog Hel nNOHUMaeTcA
COCTOAHME 3aWMLLEHHOCTU NPUPOAHONM Cpesbl U }KU3HEHHO
Ba*KHbIX UHTEPECOB Ye/I0BEKA OT BO3MOMKHOIO HEFAaTUBHOIO
BO3JENCTBUA XO3ANCTBEHHONM W WHON [EeATeNIbHOCTH,
YypesBblYalHbIX CUTyaUM MPUPOAHOrO U TEXHOreHHOro
XapaKTepa, UX nocneactsuit. HapylweHue 3KON0rMYecKoi
6e30nacHOCTM B/ieYET OMACHOCTb MBenn oTAeNbHbIX
NPUPOAHbIX OBBEKTOB, 3arpA3HEHUA OKpyXKatolen cpeabl
W, KaK CNeacTBue, Yyrposy JKM3HEHHO Ba)KHbIM MHTepecam
yesoBeka.

CTpaTtermyeckoe nAaHUMpoOBaHMWE, LeaW, 334ayun U
MeXaHW3Mbl peanus3aLun rocyfapCTBEHHOM MNOMUTUKU B
cbepe  3Konormyecko  besomacHocT  onpegensert
CTpaterus akonornyeckon 6esonacHoct PO Ha nepuoa Ao
2025 r. (yTB. YKazom MpesunaeHTa PP ot 19.04.2017 Ne 176)
(aanee — Crpaterva akonoruyeckoi 6esonacHocTtu).

CornacHo n. 4 CrtpaterMm  3KO/I0MMYECcKoM
6e30MacHOCTM  OOCTUMKEHWE  Leneit  3KOJIornyeckon
6e30MacHOCTM  OCYLLECTBAAETCA  NyTem  MnposBeAeHus

eOMHOW rocyAapCTBEHHOW MNOAUTMKM, HAnpaBNeHHOM Ha
npeaoTBpaLleHne U INKBUAALMIO BHYTPEHHUX U BHELIHWUX
BbI3OBOB W Yrp03 3K0/I0rMYecKol 6e3onacHocTu.

TepMHUH «3KoNornyeckas 6e3onacHocTb» A0 CUX
nop He UMeeT APKO BbIPAXKEHHOr0 KOHTEKCTa, OTIMYMMOTO,
Hanpumep, OT TEPMMHOB «OXpaHa OKpY)KaloLein cpeabl»,
«3KONMOTMYECKUIA  PUCK»,  «ycTONuMBOE  pasBuTMEN.
PaccmoTpum  umetowmecs noaxodbl K onpeaeneHuio
NOHATUA «3KONOrMYecKas 6e30NacHOCTb» B OTEYECTBEHHOM
1 3apyberkHOM HayYHoW nuTepaType (cm. Taba. 1).

ABTOpCKas  nosuvuMa B 4YacTM  AedpuHuLMM
3KOJIOTMYecKoi 6e30MacHOCTM OCHOBbLIBAaETCA Ha  Tex
MONOXEHUAX, YTO 3KOoM0rMYeckasn besonacHoCTb ABAAETCS,
npe)ae BCEro, 4acTblo 3KOHOMMYECKOW 6e30macHoCTH
rocygapctea. B yacTHocTM, 06 3TOM CBMAETENbCTBYHOT
cneaytowme GpakTol.
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Bo-nepBblx, eXeroaHblit 3KOHOMUYECKUIA yLLepb 3KoaorMu B 3KosorMyeckon coepe
OT 3arpA3HeHNA OKpyKatoLlei cpeabl B Poccum orpomeH u dakTopom  ycToiuMBOro
aoxoauTt po 6% BBI, a c yyeTom nocneactBuin ana pasBUTMA BCETO YeNoBEYEeCTBaA.
340poBbsa nogen —u 8o 15% [13]. Takum obpasom, yuiepb

Ta6bauya 1. MoHorpaduyeckoe uccnefoBaHue NOHATUA «3KoA0rMyeckan 6e3onacHoOCTb»
Table 1. Monographic study of the concept of «environmental safety»

ABaAeTCA
coumManbHO-a3KOHOMUYECKOTO

CAEPKMBAIOLLMM

CyLLHOCTb MOHATUA «3KO/IOrMYecKas 6e3onacHocTb»
The essence of the concept of «environmental safety»

ABTOp NOHATUA
The author
of the concept

FocyfapcTBEHHbIE MEPbI, HaNpPaBAEHHbIe Ha COXPaHEeHME U BOCCTaHOBEHME MPUPOLHBIX CUCTEM,
obecneyeHne KauyecTBa OKpyKatoLLen cpesbl, HEO6X0AMMOTO A1 }KU3HU YeNOBEKA U YCTOMUYMBOrO
pa3BUTMA SKOHOMMKM, a TaKKe Ha IMKBUAALMIO 3KON0TMYeCcKoro yuepba oT X03a1MCTBEHHOM
[eATENbHOCTU B YC/IOBUAX BO3PACTatOLLEN SKOHOMUYECKOMN aKTUBHOCTM U TN06aNbHbBIX U3MEHEHU
KnumarTa [4]

State measures aimed at preserving and restoring natural systems, ensuring the quality of the

MyxnbiHUHa M. M.,
MyxnbiHuH O.H.
Mukhlynina M.M.,

. . . . Mukhlynin D.N.
environment necessary for human life and sustainable economic development, as well as
eliminating environmental damage from economic activity in conditions of increasing economic
activity and global climate change [4]
CocToAHMe 3aLWMLLEHHOCTU YeloBeKa, 0bLLecTBa 1 rocy4apcTBa OT 3KON0MMYecKux yrpos [5] Pycun C.H.
The state of protection of persons, society and the state from environmental threats [5] Rusin S.N.

YacTb rnobanbHOM M HauMoHaNbHOW 6e3onacHOCTU NpeacTaBaseT coboi cuctemy
WNHAMBUAYANbHBIX U KONIEKTUBHBIX MEp, NPUHUMAEMbIX rOCYyapCcTBaMM BO MMA NpeaoTBpaLLeHus
NPUPOAHbLIX M aHTPOMOrEHHbIX 3KOOTMYECKMX YrPO3, KaTacTpod, YrpoXKatoLwmx XunsHu Ha 3emne,
a TaKKe BO MMmA obecneyeHmns 3aLMLLEHHOCTM XU3HKU, 6N1aronoy4ms 1 ecTeCTBeHHOro passuTma
yenoBeKa, 0bLecTea, NPMPOLAHbIX PECYPCOB M NPUPOAHON Cpeabl B Liesiom [6]

Part of global and national security is a system of individual and collective measures taken by
states in the name of preventing natural and anthropogenic environmental threats, disasters

that threaten life on Earth, as well as in the name of ensuring the protection of life, well-being
and natural development of man, society, natural resources and the natural environment

as a whole [6]

KntokaHosa J1.T.
Klyukanova L.G.

COBOKYMHOCTb AeMCTBUI, COCTOAHMI M NPOLECCOB, NPAMO UM KOCBEHHO He NPUBOAALMX K
YKUW3HEHHO BaXHbIM yuepbam (MM yrpo3am Takmx yuepboB), HAHOCUMbIM NPUPOAHON cpese,
OTAENbHBIM NIOAAM U YE/IOBEYECTBY, a TAKXKe KOMMIEKC COCTOAHUMN, ABNIEHUIN N AeNCTBUN,
obecneymBaloLLMX SKONOTMYECKMI BanaHC Ha 3emie 1 B Nt06bIX ee perMoHax Ha ypoBHe, K
KOTOPOMY GU3UYECKM, COLMANBHO, SKOHOMUYECKU, TEXHONOTMYECKM U MOUTUYECKU TOTOBO
(morkeT 6e3 cepbe3Hbix yLLepboB afanTMpPoBaThCa) Yenoseyectso [7]

A set of actions, states and processes that directly or indirectly do not lead to vital damage (or
threats of such damage) caused to the natural environment, individuals and humanity, as well as
a set of states, phenomena and actions that ensure the ecological balance on Earth and in any
of its regions at a level to which humanity is physically, socially, economically, technologically and
politically ready (can adapt without serious damage) [7]

Pelimepc H.®.
Reimers N.F.

Komnsiekc mep, HanpasaeHHbIN Ha COXpaHeHWe NPUPOAHbIX CUCTEM, MOAAEPKaHME UX
LLe/IOCTHOCTU U U3Heobecneumsarowmx GyHKLMM 418 yCTOMYMBOro pa3sutuna obLiecTsa,
MOBbILWEHME KAaYeCTBa KU3HMU, YyyLleHMe 340P0BbA HaceNeHMA U geMmorpaduyeckom cutyaumm,
obecneyeHne COXPaHHOCTM NPUPOAHbLIX 6oraTcTe rocyaapcTea [8]

A set of measures aimed at preserving natural systems, maintaining their integrity and life-
supporting functions for the sustainable development of society, improving the quality of life,
improving the health of the population and the demographic situation, ensuring the preservation
of the natural resources of the state [8]

BaruHa O.B.,
[aeBckas E.1O.,
CaBwuHa J1.4.
Vagina O.V.,
Gaevskaya E.Yu.,
Savina L.Ya.

CocTosiHME 3aLMLLEHHOCTU IMYHOCTHM, 0BLLEeCTBA U roCyAapcTBa OT AesHUIA (geicTeua unm
6e3aeincTBuMA), HaNpPaBAEHHbIX HAa NPUYMHEHWE BPeAa OKPY»KaloLLen cpese, Npu KOTOPOM
obecneynBaoTCa peannsaumsa KOHCTUTYLMOHHbIX Npae 1 cBobog, rpaxaaH Poccuiickoi
depepaLnn, 4OCTOVHbIE KAYECTBO M YPOBEHb MX XKMU3HW, YCTOMYMBOE COLMANBbHO-3KOHOMMUYECKoE
pa3sBuTtue Poccuinckon Pepepauum [9]

The state of protection of the individual, society and the state from acts (actions or inaction)
aimed at causing harm to the environment, which ensures the implementation of the
constitutional rights and freedoms of citizens of the Russian Federation, decent quality and
standard of living, sustainable socio-economic development of the Russian Federation [9]

WeHwwnH B.M.
Shenshin V.M.

COBOKYMHOCTb KOHCTUTYLIMOHHBIX Tpe6OBaHMI OpraHn3aLmm paLMoHanbHOro 1 aGpdeKTMBHOro
MCMO/Ib30BaHMA U 0XpPaHbl NPUPOAHbIX pecypcos [10]

The set of constitutional requirements for the organization of rational and effective use and
protection of natural resources [10]

Xapbkos B.H.
Kharkiv V.N.

YacTb 3KOHOMMYEeCKoW 6e30MacHOCTM rocy4apcTBa, CoAepKaHme KoTopoi obecneunsaeT
COXpaHeHue 1 noaaepkaHne 61aronpUATHON OKPYKatoLLel cpesibl C Leblo pa3BuTua

ABTOPCKUIA KONNEKTUB
nog peg. C.A.
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4yesioBeyeCKoro noteHuuana 06LLI,ECTBa n YCTOﬁHMBOFO CoUMaNbHO-3KOHOMUYECKOIo Pa3BnUTUA

3KOHOMMUKM [1]

Part of the economic security of the state, the content of which ensures the preservation and
maintenance of a favorable environment for the purpose of developing the human potential

KoHoBaneHko
Authors’ collective
under the editorship
of S. A. Konovalenko

of society and sustainable socio-economic development of the economy [1]

COBOKYNHOCTb MPUHLMMNOB AMHAMUYECKOro paBHOBeCUs, nepepacnpeaeneHus, npeobpasosaHus

3K0/I0rMYECKOM cpeabl (3KoumAaa, LeHo30uMaa, reHoLMAaa), pasymMmHOro Nnpupoaonoib3osanma [11]
A set of principles of dynamic equilibrium, redistribution, transformation of the ecological

b. KommoHep
B. Kommoner

environment (ecocide, cenozocide, genocide) and reasonable use of natural resources [11]

CoCTOAIHWE OKpY:KatoLLel cpesbl, COxpaHeHUe buocdepbl, Koraa yrposbl NPOUCTEKAIOT U3

paspyLUeHuUs 3KocUcTeM U UCToLLLeHMA pecypcos [12]

The state of the environment and the preservation of the biosphere, when threats arise from
the destruction of ecosystems and the depletion of resources [12]

b. bBysaH.,
0. Bagep
B. Buzan.,
0. Vever

Bo-BTOpbIX, OCHOBHble HamnpaBAeHWUA AeATeNbHOCTU B
OXpaHe OKpyKalolien cpeabl HanNpAMYO yBA3bIBAOTCA C
3KOHOMMUYECKMMM MeTo4amm " WUHCTPYMEHTaMMU
peryinpoBaHnA,  XapaKTepHbiMM  ana  obecneyeHus
3KOHOMMYECKOM b6esonacHocTn [14]. Hanpumep,
obs3aTeNibHOE  NpoBeAEeHME IKOHOMMYECKOM  OLeHKM
ywepba OT BO3AEWCTBMA  XO3AUCTBEHHOW U  WHOWM
OEeATeNbHOCTM Ha OKPYKaloLylo cpeay; npefoctaBneHue
HaNOrOBbIX WM WHbIX NbFOT NPU BHELPEHUU HaUYHLINUX
TEXHO/IOTUN, HETPaANLMOHHbIX BMAO0B 3Hepruu,
MUCMONb30BaHUN BTOPUYHBLIX PECcypcoB M nepepaboTke
OTXO408B; MOAAEPKKA MNpeanpuHMMaTENbCKON, WHHOBA-
LUMOHHOW M WHOM  AeAaTenbHocTM (B TOM  uucne
9KO/IOFMYECKOro CTPaxoBaHMA), HanpaBAEHHON Ha OXpaHy
OKpy)Kalowen cpeabl; BO3MeleHWe B YCTAaHOB/IEHHOM
nopsaake Bpeaa oKpyKatoLLen cpese.

B-TpeTbux, B KayecTBe MPUOPUTETHOW 33agauu Mo
peanusaumm  HanpasleHUA,  Kacaloweroca  pasBUTUSA
YenoBeYeCcKoro noteHumana B Ykase lNpesungenta PO ot 13
maa 2017 r. Ne 208 «O Crpatermm 3SKOHOMMUYECKOM
6esonacHocTn Poccuiickoit depepaumm Ha nepuog Ao

2030 roga» [15] ob603HayeHa 3aga4a no
COBEPLUEHCTBOBAHMIO MeXaHN3MoB obecneyeHun
3K0/1I0rMYecKom 6e3onacHoCTH " coxpaHeHus
bnaronpuATHOM OKpyXKatowen cpegbl. VIMeHHO AaHHbIN
AOKYMEHT noayepKmBaeT ocobyto 3HaYMMOCTb

3KonorMyeckor 6esonacHocT B cucTeme obecnevyeHus
3KOHOMMYecKol 6e3onacHocT. M npsmo yKasbiBaeT Ha To,
YTO 3KONOrMYecKas 6e30NacHOCTb — BaXKHelLaa cocTaBHasn
YacTb IKOHOMMUYECKOM He30nNacHoOCTU.

B-ueTBepTblX, B cooTBeTcTBUM C n. 24 CrtpaTteruu
3KonorMyeckor 6e30nacHOCTM LEeNAMM rocyaapCTBEHHOWM
nonuTMkM B cdhepe obecneveHua  3KOAOrMYecKomn
6€e30nacHOCTM ABAAIOTCA COXPAaHEHWe W BOCCTAHOBNEHME
nNpUpoaHON cpeabl, obecneyeHre KauecTBa OKpy:Katowwen
cpeapl, HeobxoguMmoro AnA  61aronpuATHOM  JKU3HU
yesoBeKa M YCTOMYMBOTO  PasBUTUA  IKOHOMMUKM,
JIMKBMAAUMA HAKOMAEHHOTO BpeAa OKpyXKalowen cpeae
BCNEeACTBME XO3ANCTBEHHOM WM WMHOW [eATeNbHOCTU B
YCNOBUAX BO3PACTAIOWEN IKOHOMUYECKOW aKTUBHOCTU M
rno6anbHbIX UISMEHEHUI KNMMaTA.

OueHKa COCTOAHWA 3KOMOrMYeckol HesonacHocTu
OCYLLECTBAAETCA C UCNONb30BAHUEM CNEAYIOWMNX OCHOBHbIX
UHAMKATOPOB (NoKasaTtenem):

a) pona TeppuTtopumn Poccuiickoin depepaumu,
He COOTBETCTBYIOWEN 3SKONOFMYECKMM HOpMaTMBaM, B
obLei naowaau Tepputopum Poccuiickoin eaepauuu;

6) pona  HaceneHwa,  NPOXKMBAOWEro  Ha
TEPPUTOPMAX, HA KOTOPbIX COCTOAAHWE OKpPY)KatoLen cpeabl
HEe COOTBETCTBYET HOpMaTMBaM KayecTBa, B obuiein
YncneHHocTn HaceneHus Poccuiickont Pepepaumu;

B) [ONA  HaceneHusa,  MNPOXMBAIOWEro  Ha

TEPPUTOPUAX, Ha KOTOPbIX KauyecTBO MWUTbLEBOW BOAbl He

COOTBETCTBYET  CaHUTapHbIM  Hopmam, B  obuei
YMCNEHHOCTM HaceneHua Poccuitickoit degepauuu;
r) COOTHOLLEHUNE obbema BblbpOCOB

NapHWKOBbIX rA30B B TEKYLLEM roay C 06bEMOM YKa3aHHbIX
Bblbpocos B 1990 r.;

n) obbem obpasoBaHHbIX OTXoAoB | Knacca
OMaCHOCTM Ha e4MHMLLY BaJIOBOrO BHYTPEHHErO NPOAYKTa;

e) obbem 06pasoBaHHbIX OTXx040B Il Knacca
OMacHOCTU HA e MHWLLY BaJIOBOrO BHYTPEHHETO NPOAYKTa;
) o0bbem obpasoBaHHbIX oTxogoB |l Knacca

0NacHOCTM Ha eAVHULY BaJIOBOrO BHYTPEHHErO NPOAYKTa;

3) ob6bem 06pa3oBaHHbIX OTX0p0B IV Knacca
0NacHOCTM Ha eAMHULLY BaJIOBOTO BHYTPEHHEro NPOAYKTa;

M) obbem o06pasoBaHHbIX OTx04o0B V Knacca
0NacHOCTM Ha eAUHULY BaJIOBOTO BHYTPEHHErO NPOAYKTa;

K)  [ONA YTUAM3MPOBAHHLIX W 06e3BPeKeHHbIX
oTxogoB | Knacca onacHocT B obwem obbeme
o06pa3oBaHHbIX 0TX0408 | KNacca onacHocTy;

N)  [ONA YTUAM3UPOBAHHbLIX M 06e3BpeXKEeHHbIX
oTxogoB Il Knacca onacHocTM B obwem obbeme
o0b6pa3oBaHHbIX 0TX0A08 |l Knacca onacHocTy;

M)  [ONA YTUAM3WMPOBAHHbIX U 06e3BPEKEHHBIX
otxomos Il knacca onacHocTh B o0buwem obbeme
obpasoBaHHbIX oTxo4o08 Il Knacca onacHocTH;

H)  [ONA YTUAM3MPOBAHHLIX W 06Ee3BPeKEeHHbIX
otxopgosB IV Knacca onacHoctM B obuwem obbeme
0bpasoBaHHbIX 0TX040B |V Knacca onacHocTy;

0)  Aona yTUAM3NPOBAHHBLIX U 06e3BpeXKeHHbIX

oTxogoB V Knacca onacHoctv B obuwem obbeme
06pa3oBaHHbIX 0TX0A0B V Knacca onacHoCTH;
n) pons JNIMKBUAMPOBAHHbIX 06beKTOB

HaKOM/JIEHHOro Bpeaa OKpyKakuwein cpege B obuiem
obbeme TakMx 06BHEKTOB;

p) [ONA  HapylleHHbIX 3emenb B 0buient
naowazam tepputopum Poccuiickoi desepauuu;
c) pona  0cobo  OXpaHAemMblXx  NPUPOAHBIX

Tepputopuii desepanbHOro, PerMoHanbHOr0 U MECTHOrO
3HayeHMa B obwei naowaau TeppuTopum Poccuiickoi
depepaumm;

T)  [ONA TEPPUTOPUIA, 3aHATBLIX Iecamu, B obLuei
naowaan Tepputopun Poccuiickonn ®eaepaunm [16].

MepeyeHb MHAMKATOPOB (NOKasaTesei) cocToAHUA
3KOMOrMYeckol 6e30nacHOCTM  MOMKET YTOYHATbCA MO
pe3ynbTaTam KOHTPO/A 33 peanusaumenn Crpaterum v B
npouecce  pasBUTMA  HOPMATUBHO-MpPaBoBOM  6asbl
Poccuiickoit depepaumm B 061acTh OxpaHbl OKpY»KatoLLei
cpebl M NPUMPOAONO/Ib30BAHMA.

K nokasatensam skosoruyeckol 6e3onacHoCTV Kak
YacTM 3SKOHOMWYECKOW 6e30MacHOCTM HaMW OTHOCATCSA
cnepylowme MHAMKATopbI.
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1. WHOekc usuyeckozo o0b6vema nNPUPOOOOXPAHHBIX
pacxodoe no  cekmopam, eudam  pacxodoe U
HanpaesaeHUAM npupoodooxpaHHol OdesamensHocmu [17].

Onn pacueTa MHAEKCA ¢du3mnyeckoro obbema
NPUPOAOOXPaHHbIX  PacxodoB wcnosb3yetca  ¢opmyna
Nacneiipeca:
Iq =281P‘ﬂ=’ 1)
Z8cPe

rae: lg — MHAeKe gpusmnyeckoro obbema NPMPOAOOXPaHHbBIX
pacxofos; Zglpg— 06bem NPUPOAOOXPAHHbLIX PACcXo40B

OTYETHOro rofga B LeHax npeablaywiero roaa; Egopg—
06beM NPUPOAOOXPAHHBIX PACXOA0B NpeapblayLLlero roaa B
LeHax npeablgyLiero roga.

06bem npUpPOA0OXPaHHbIX pacxonos,
npousBeAeHHbIX B OTYETHOM oAy B LieHax npeablayLiero
roaa, Mmoxet 6bITb onpeaeneH AByMA METOAaMU: METOA0M
0ednATMPOBAHNA U METOLOM 3KCTPANONALUMN.

NHaekc roKasblBaeT cymmy pacxofos
npeanpuaTuii (opraHusayui, yupexaeHui),
MHAMBUAYANbHbIX  MNpeanpuvHMMaTenei,  rocysapcrea
(6roaxeToB Poccuiickoit depepauyumy, cybbekToB

Poccuiickoit ®egepaumnn, myHUUMNANbHbIX 06bpasoBaHuit),
MMEIOLLMX LiesieBoe NPMPOA0OXpaHHOe HasHaveHue (cbop,
OYMCTKA, YMeHbLUEeHWe, NpeaoTepalleHe UAKN yCTpaHeHue
3arpAsHAOWMNX BELLECTB, 3arpsisHEHUA Kak TakoBOro Mau
Mobbix  OpyrMx BMAOB W 3NEMEHTOB  Aerpagauuu
OKpY»KatoLLeit cpeabl, KOTOpble, B CBOIO oYepeab, ABAATCA
cneacTevem npeanpuHUMaTENIbCKOM aKTUBHOCTH),
OCYLLECTBAAEMbIX 3a cyer Bcex WUCTOYHUNKOB
dUHaHCUpOBaHuA.

2. KoagpgpuyueHm 3ampam Ha OXpaHy OKpyraroujeli
cpedol no P®. KoadpduumeHT 3aTpaT Ha  OXpaHy
OKpY:KatoLwel cpeabl No PO onpepensetca Kak oTHOWeHMe
3aTpaT Ha OXpaHy OKpyKatowelh cpeabl no PO k BBM 8
HaLMOHaIbHOM BasoTe. [aHHbIl nokasartenb
XapaKTepu3yeT J01H0 PacXxof0B HAa COXpPaHEeHUe 3KON0ru B
obuem obbeme NponssoaMMoi npoayKuumn (pabort, ycayr)
B pamKax OTAEe/IbHO B3ATOW 3KOHOMMKU. CuuTaeTcs, yem
BbllLE 3TO 3HaYeHue, Tem Hosblle BHUMAHUA rOCYyAapcTBO
yaensetr  QGUHaAHCMpOBaHMIO nporpamm  obecneyeHus
3KonorMyeckort 6e3onacHOCTM U ypoBeHb 3IKOHOMMWKM
COOTBETCTBYET 3€/1IeHOMY CTaHAAPTY.

CornacHo aHa/IMTUYECKMM JaHHbIM 3aTpaTtbl Ha
3KonorMyeckyto 6e3onacHoCTb B MWpe COCTaBAAIOT He
meHee 35 wmapg pgonn. CLIA, oaHako Ha  3awumrty
OKpYyKalowwen cpeabl U 300POBbA FPaAXKAAH [0 CUX NOp
naet meHbwe 1% OT BbIpyYKM HedTerasoBbIX U pecypco-
006bIBalOWMX KOMMNAHWUNA.

Mo crtatuctmke TONMBKO 70 LULEHTOB C KarKporo
bappens HedpTU TpaTUTCA HA Nporpammsbl No 6esonacHocTH
£06bI4n, 3KONOTUN U 34paBOOXPaHEHUI0. BmecTe ¢ Tem no
NPOrHO3y KOHCA/NITUHIOBOM UCC/Ie0BaTeIbCKON KOMMaHUK
Lux Research, k 2030 r. pacxogbl Ha obecneyeHune
3KonorMyeckolt 6e3onacHOCTM BbIPACTYT Ha ABeE TPETU U
coctaBaT bonee 56 mnapg ponn. CLUA. MpuumHbl 3TOM
TeHAEeHUUM pocTa pasHble. Cpeam HUX M OCBOEHME HOBbIX

TEPPUTOPUIA, HA  KOTOPbIX HYXHO 6blTb  0COBEHHO
OCTOPOMKHbIMM, TaKMX KaK ApKTMKA, W, KOHEYHO,
CObCTBEHHOE  KeNaHWe  3HepreTMYeckoro  CeKTopa

MUHVMU3MPOBATb PUCKM WM BCce pacTywme wrpadHble
CaHKLMK B C/ly4ae aBapuii.

Tak Kak camble 3KeCTKMe Mepbl  NPOTUB
HapywuTenei akonorun npuHumatotca B CLUA, TO UMeHHO

ceBepoamepuKaHcKue KOMMaHUu bonbwe  Apyrux
BKNAZbIBAOT B 3KO/OrMYecKyto 6e3onacHocTb (He rosops
y)Ke 0 TpaTax Ha ycTpaHeHwue yuiepba oT aBapuii, KoTopble
[aXe TaKoro ruraHta, Kak BP, nocrtasunun B TAXenoe
nonoxeHue). Ha komnanuun us CLUA npuxogutca 39% Bcex
3aTpaT Ha 3KOJIOTUIO B SHEPreTUYECKOM CEeKTope Hallen
nnaHetbl. B cpeaHem cymma wTtpada coctasnser 8000
ponn. CLWA 3a oguH 6appenb HedTH, pasauTon B
akocucteme CLUA.

B Poccumn wrpadbl ropasgo HuKe, obliectBeHHoe
MHeHWe K HedTerazoBomy cekTopy 6onee 61aroCKI0HHO,
Aa W TaKuMX TrpaHAMO3HbIX KaTtacTpod, Kak ¢ BP B
MeKCMKaHCKOM 3anuBe uanM ¢ Exxon Ha Anscke, He
npoucxoauno. [osatomy 3aTpaTbl HaWMX KOMMAHWUM
HaMHOro CKpomMHee. HO M OHW yBEepeHHO pacTyT rog oT
roga. 3ToMy BO MHOroM cnocobCTByeT M MOAUTUKA
rocysapcrtea. Hanpumep, TBepgoe pelweHue 60poTbea co
CXKMraHMeM MOMNYTHOro rasa BbIIMIOCb B CYMMApHble
3aTpaTtbl HedTerasoBoro cektopa B 50 mnpg pybneit B
OAHOM TONbKO 2019 1.

3. UHsecmuyuu 8 OCHOBHOU Kanumas, HanpassaeHHole Ha
OXpaHy  OKpymatowel  cpedbl U pPAyuoHasnbHoe
ucnonb308aHUE MPUPOOHbIX Pecypcos, 8 MpoyeHmMax K
yposHio 2007 2. [18]. Temnbl nepexoga K HOBOW mogenwu
pasBUTMA UM,  COOTBETCTBEHHO, TEMMbl  CHUXEHUA
HEraTMBHOrO BO34ENCTBMA HA  OKpyXalolylo cpeay
CyWeCTBEHHO 3aBUCAT OT o06bema MWHBECTUUMA B
pa3paboTky M BHeApeHWe pecypcocbeperalowmx
3KONI0rMYecKu abdeKTUBHBIX TexXHosorni, oT
dopmupoBaHna TexHonormyeckon 6asbl U GUHAHCOBDIX
WHCTPYMEHTOB /IMKBUAALMU NPOLIOTO 3KONOTMYECKOro
ywepba, OT pasBUTUA  WMHAYCTPUM  YTUAM3ALMK U
BTOPMYHOIO WCMO/MIb30BaHWA OTXOL0B MPOU3BOACTBA U
notpebnenHma [19]. MapeHWe TemnoB WHBECTULMN,
BKNAAblBaeMbIX B OCHOBHOW KanuTan, B pe3ynbTarte
naHgemun COVID-19 B 2020 r. coctasuT 6onee 10% ot
rogosoro obbema MO CPaBHEHWIO C  AHANOTMYHbBIM
nepuoaom NpoLWIoro rofa, a obuiee COKpaLLeHUA NPAMBbIX
MHBECTULMA B 3KONIOTMYECKOW chepe MOMKET MpeBbICUTb
bonee 25%. Takas TeHOEHLMSA HEraTMBHO OTPasUTCA Ha
COCTOAHWM W PasBUTUM  CUCTEMbl  IKOJIOTMYECKOM
6e3onacHocTM Poccum M MOXKeT cBecTM Ha HeT obuwue
YCUINA rocyaapcTBa B 3TOM cdepe.

B Poccum pacxoabl Ha 3KON10rNMYecKyto
6e30nacHOCTb  OCYLECTBAAIOTCA B COOTBETCTBMM  C
HauMOHaNbHBLIM MNPOEKTOM «IKONOrMA», B TOM 4MUCne C
denepanbHbiM NpoekToM «Yuctas cTpaHa». MosblweHne
YPOBHA 3KOJIOrMYecKol 6e30macHOCTM UM COXpaHeHue
NPUPOAHbLIX CUCTEM KaK o06liaa HauMoHanbHasA 3ajaya

peanusytoTca B CTpaHe nytem BKNIOYEHMA
COOTBETCTBYHOLWMX MEPONPUATUIA B  TOCYAAPCTBEHHYIO
nporpammy Poccwuiickoin Pepepauun «OxpaHa
oKpy:Katowei  cpeabl» [20]. 06bem  ¢pMHAHCOBOrO

obecneyeHus peanusaumu lporpammbl 3a cyeT cpeacTs

depepanvHoro  bioaketa (6es  yyeTa  pecypcHoro
obecneyeHns  ¢depepanbHOM  UENeBor  MPOrpammbl
«Co3faHMe M pasBUTME  CUCTEMbI  MOHMUTOPWMHTA

reopusnyeckon 06CTaHOBKM Hag TeppuTopmein Poccuinckom
depepauymm Ha 2008-2016 roapi») coctaBnaet 752784587,8
Tbic. pybnieit, B TOm uncne:

Ha 2012 rog — 23018885,1 Tbic. pybneit;

Ha 2013 rog — 25350473,1 Tbic. pybneis;

Ha 2014 rop,— 31736329,5 Tbic. pybnei;

Ha 2015 roa — 35714037,3 Tbic. pybnei;

Ha 2016 roa —33431114,1 Tbic. pybnei;
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Ha 2017 rop,— 33888229,5 Tbic. pybneis;
Ha 2018 roa — 37451218,9 Tbic. pybneit;
Ha 2019 rog — 58253967,8 Tbic. pybneis;
Ha 2020 rog — 81380805,1 Tbic. pybneit;
Ha 2021 rog,— 93620640 Tbic. pybnew;
Ha 2022 rop,— 103438887,4 Tbic. pybnei
Ha 2023 roa — 102800000 Tbic. pybneit;
Ha 2024 rog — 92700000 Tbic. pybnei.

4. UHeecmuyuoHHbIl NOMOK, HANPassneHHsIl HA OXPaHy
oKkpyxcarouweli cpedsl. CybcuampoBaHWE 3KONOTUYECKUX
cobbITUIN ABNAETCA Ha CErofHAWHUN AeHb LEeHTPanbHOMU
334a4eil KOMMaHWNA, TaK KaK MMelowmecs MexaHW3Mbl
npvBieYeHUA UCTOYHUKOB PUHAHCMPOBAHMUA UHBECTULUIA B
NPUPOA0OXPAHHbIA CEKTOP AaseKu OT COBEpLUEHCTBa, a
nmerowmecs cnocobbl perynmpoBaHus MHBECTULMOHHOMO
npouecca NPUMEHATCA He B MonHOmM obbeme. [owck
006aBOYHbIX WUCTOYHWUKOB dMHaHCUpPOBaHuA
NpUPOA0OXpaHHOM  paboTbl Mony4aeT CBOEOb6pasHyto
Ba)KHOCTb AnAa obecrneyeHWa YCTOMYMBOCTU COLMA/NBHO-
3KOHOMMWYECKOro Pa3BUTUA BCEM CUCTEMDI.

PaccuntbiBaeTca Kak:

MHBECTULMOHHbIM  MOTOK, HaMpaB/ieHHbIA  Ha
OXpaHy OKpyKatowen cpedpl = MHBECTULMM B OCHOBHOW
KanuTan, Hanpas/ieHHble Ha OXPaHy OKpyXKatloLen cpeabl U
pauuoHanbHOE WCNONb30BaHME MNPUPOAHbLIX pecypcos /
Tekywue (3KcnayaTaumoHHble) 3aTpaTbl Ha  OXpaHy
OKpY:KatoLwel cpeapl.

3HayeHMe  JaHHOro
cBMAETENbCTBYET o NoBbILLEHUM
9KO/I0rMYecKkoro NnpoekTa, ero
npuBAEKaTeNbHOCTW. 3HauyeHue MeHee 1,0
CBMAETENbCTBYET O HEeobXoAMMOCTU  KOPPEKTUPOBKM
nporpammsl (MpoeKkTa) M MOMCKa nyTel MOBbIWEHMM
3¢ deKTUBHOCTM pacxonoB Ha obecneyeHme 3KON0rMYecKom
6e3onacHocTM B pamKax COOTBETCTBYHOLLETO
PErMoHasbHOro AN HALLMOHANLHOTO NPOEKTa.

ObecneyeHne 3KonorMyeckonm 6esonacHoCcTM BO
MHOFOM 33aBUCUT OT HeMTpanusaumm yrpos B 3Tol coepe.
CyliecTBEHHbIM BbI30BOM 0OLWECTBY M Yyrpo3oi B 3TOW
chepe ABNAETCA COCTOAHWME WM POCT  IKONOTMYECKUX
npecTynieHni.

B  CTpyKType  3KONOrMYeCcKUX  NpecTynieHuw,
Hanbosiee pacnpoCTPaHEHHbIX, Kak Ha TePPUTOPUMU Hallewn
CTpaHbl, Tak M B Lenom 3a pybexom, cneayer
paccmaTpuBaTb HECKO/IbKO OCHOBHbIX rpynn. K Hambonee
pacnpoCTpaHeHHOW rpynne cneayeT OTHECTU HEe3aKOHHYIo
TOProBAIO PEAKMMU W  UCYE3ADLWMMU BUAAMU [UKOM
npupoabl u wux gepwsaTamun. K cnepytowert Havbonee

nokasatena 6onee 1,0
3¢ deKTUBHOCTH
MHBECTULIMOHHOM

WHTEPEecHOM W nNpubbiNbHOM  ana  AeATeNbHOCTU
OpPraHM30BaHHbIX  MPEeCTyMHbIX  TPYNNMPOBOK  BUAO0B
9KONIOTUYECKMX npecTynneHuni cnepyet OTHecTU

He3aKoHHyl0 py6Ky necos. TpeTbe MecTo B CTPyKType
NPECTYNHbIX MOCAraTe/bCTB Ha IKOOTUIO U ee 3/IeMEHTb,
COCTaBNAIOT TakMe MpPaBOHApPYLIEHMA, KaK HEe3aKOHHbIN

obopot OTXOL08, BK/OYan " He3aKOoHHYI0
TPaHCMOPTUPOBKY, XpaHeHue, cbpoCc U 3axopoHeHue,
TPAHCIPaHUYHOE MepemelleHMe OMacHbIX OTX040B W

Bewects. CeroaHa B Poccun, NO pPas/iMYHbIM OLLEHKaM,
HakonsieHo 600-1200 maH T TBepAblX HbITOBLIX OTXOAOB.
Mpw aTOM exkerogHO NPMPOCT cocTaBnAeT He meHee 30 MAH
T OTXOA0B, M3 KOTOpbIX NpumepHo 95% nopBepraetca
33aXOPOHEHUIO M HOCUT OMNACHbIN A/1A 0bLLecTBa XapaKrep
XpaHeHuUA.

CyL,ecTBEHHYIO PO/Jib B CTPYKType 3KONOTMYECKUX
npecTynieHuni, urpaet HesakoHHoe pblbonoscTeo. Mo

cambIM KOHCepBaTMBHbIM OLEHKam, o6bembl
NPOMBIC/IOBOrO  MCNO/Ib30BAHUA MOPCKMX BUMONOrMYECcKMUX
pecypcoB B 10-20 pa3  npeBblWAOT  NPUHATbIE
3aKOHOAAaTeNnbCTBOM B Poccum HOpmaTvBbl BblOBa, Mpu
3ToM 06bem HEe3aKOHHOro 3KCMOPTHOTO PbiHKA Pbi6HOWM
NpoAyKUMN COCTaBasfeT He MeHee 2,5 mapa 4oAnn. B roa.
He3aKoHHbIM BbINOB BOAHbLIX BMOpecypcoB MO CyTM He
oTAe/IbHOe 3KOI0FMYecKoe NPecTynieHne, HO U NepBUYHOE
3BEHO B MOC/NeAylolWen Luenu npecTynieHnin, Kotopoe
BK/IIOYAET HEe3aKOHHYI nepepaboTky M KoOHTpabaHay
BOAHbIX 6uOpecypcoB, npeaBapuTeNbHbIA CroBop Mo
npuobpeTeHunio 1 cbbITy pecypcoB, OTMbIBaHUE AEHEXHbIX
CpeacTs W WX JNeranvsaumio, COKpbITME [0X0[0B  OT
HanNorooba0XeHns U ¢GUHAHCUPOBaHME ApPYrMX BUAOB
npecTynieHuni, B TOM YMC/e Ha MeXAYHapOAHOM YpOBHE.
K uncny HepooueHeHHbIX 06LWEecTBOM M 3akoHoAaTenem
3KOI0FMYECKUX npectynaexHui MOYHO OoTHecTH
HE3aKOHHYHO TOProso 030HOPa3pPyLLAOLWMMHU
BeL,eCcTBaMM, HE3aKOHHYIO TOProBAIO PaLMOaKTUBHLIMMU
BeL,ecTBaMM U He3aKOHHOEe 3aXOPOHEeHWe PafMOoaKTUBHbIX
oTxogos [21].

B uenAax npodunaktukM, a Takxke bHonee
3bGDEKTUBHOIO  BbIABNEHUA WM PACKPbITUA  AaHHbIX
KaTeropui nNpecTynaeHnii HAMU peKoMeHAyeTca NPUHATUE
cnepyowmx mep:

1. Tpebyetca cdopmupoBaTb KOMMEKCHYIO
cmuctemy HOPMaTMBHO-NPaBOBOIO peryivpoBaHus,
OAlOWY0 BO3MOXHOCTb 3QPEKTUBHO NPOTMBOCTOATL MU
obecneynBaTb HEOTBPATUMOCTb HAaKa3aHWA Ha BCeX 3Tanax

COBEpLIEHUA  MpecTynneHna AnAa  BCeX  YYaCTHWUKOB
OpraHW30BaHHOM NPECTYMHOM rpynnbl.

2. YHudwukauma HOpM YroNI0OBHOM
OTBETCTBEHHOCTM 33  COBEPLUEHUE  SKOJOFMYECKMUX

npecTynieHunit, Npexae BCero B YacTu pasmepa CaHKL MM 3a
MX coseplieHue. MoAroTOBKM eauHON METOAMKM OLEHKM
yuwepba no CcOCTaBaM 3KONOTMYECKUX MPECTYNIAeHUA W
MPUHATUA ee Ha 3aKoHoAaTe/NbHOM yposHe. Heobxoanmo,
uyTobbl  CaHKUMM 33  COBEpLIEHUE  3KOJOMMYECKUX
npecTynieHMin 1M ux pasmep 6biAM COMOCTaBUMbI B
bonblWKHCTBE CTPaH Mupa, BCe 3To o0bycnasnvBaeT
Heo6xoAMMOCTb paclmpeHus MeXKayHapoaHoro
COTpyAHWYecTBa B 3TOM cdepe.

3. Pa3ButMe M GOPMMPOBaAHWE  WMHCTUTYTA
3KO/IOTMYECKON  KynbTypbl B oblwecTBe. [loBbllweHWe
3KO/IOMMYECKOTO MPaBOCO3HAHUA FpaKAaH NMO3BOANUT Cy3UTb
KPYr ML, KOTOopble MOryT 6biTb BOB/IEYEHbI B AEATEbHOCTb
NPEeCTYNHbIX FPYMNNUPOBOK.

4. ObecneyeHue BbIPaboTKM eauHoMu
rocyflapCTBEHHOW  NoAuUTUKM B chepe  6opbbbl ¢
OpraHM30BaHHOW 3KO/I0rMUYECKOM MPECTYMHOCTbIO, a TaKXe
nposeseHus KPUMMHONOTUYECKOM 3KCNepTU3bI

npuHUMaembix B cdepe OXxpaHbl OKpyXKatoLlien cpespl
HOPMaTMBHbIX MPaBOBbIX aKTOB, MPW3BaHHOW BbIABAATH

BO3MOXHOCTb MCNoNb30BaHMUsA npobenos B
3aKOHOAATENbCTBE B UENAX  JleranMsauum  CXem
NPecTynHOro NoBeaeHus.

5. [anbHedwuin MNOWCK nyTeln  NMKBUAALMA

3KOHOMMWYECKON OCHOBbI [AEATE/NIbHOCTU 3KO0rMYECKOM
MPEeCTYNHOCTU, CHUMKEHME ee PeHTabenbHOCTU MOXKET CTaTb
3a/10rom ycnexa B bopbbe ¢ Hel.

MpuBeLem HeKoTOpble CTAaTUCTUYECKWE AaHHble B
yacTtu OMHAMUKN nokasaTesnen obecneyeHusn
3KoJIorMyeckoit 6e3onacHoCTM B 3KOHOMMYECKoU coepe,
MCMONb3yA AaHHble roCyAapCTBEHHOM CTAaTUCTUKM Poccum
(cm. Tabn. 2-5) [22].
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Tabauua 2. 3aTpaTbl Ha OXpPaHy OKpy»Katowen cpeapl no Poccuinickon Pepepauum

(B daKTMYECKMN AeNCcTBOBABLIMX LLEeHaX; MUINNOHOB pybei)

Table 2. The costs of environmental protection in the Russian Federation (in current prices; million rubles)

Nokasatenu / rogbl

Indicators / years 2013

2014

2015 2016 2017 2018

O6bem 3aTpaT Ha OxpaHy
OKpyrKatoLwen cpeabl
Amount of environmental
protection costs

479 384

559703

582128 590865 652729 715848

OxpaHa aTmochepHOro Bo3ayxa u
npeaoTBpalleHne U3MEHEHW
KAMMarta

Protection of atmospheric air and
prevention of climate change

93 251

112 412

102 765 102 307 122 830 130918

C60p M 0YMCTKA CTOUHBIX BOA,
Waste water collection and
treatment

204 351

223439

234112 235553 239092 246 917

O6palleHue ¢ oTxogamu

51612
Waste management

60 885

68 482 66 652 79 517 91735

3awmTa u peabunutayma semen,
NMOBEPXHOCTHBIX U NOA3EMHbIX BOA,
Protection and rehabilitation of land,
surface and underground waters

33 486

36 105

37952 44 535 33649 30746

CoxpaHeHue 61MopasHoobpasma u
OXpaHa NPUPOLHbIX TEPPUTOPUIA
Conservation of biodiversity and
protection of natural territories

28 082

34 489

44 593 35926 37181 41 095

Mpoune

Other 68 602

92374

94 224 105 891 140 460 174 437

O6bem 3aTpaT Ha OXpaHy
OKpYy)KatoLLen cpeapl B NpoLeHTax

K BBIM 0,7 0,7

Amount of environmental protection
costs as a percentage of GDP

0,7 0,7 0,7 0,7

AHanu3 3aTpaT Ha OXpaHy OKpyKatouwein cpeapl
NMOKasblBaeT, 4YTO 3a MUCCAedyembli nepuos obbem
pacxofoB B abCOMOTHbIX 3HaYeHUAX Bblpoc ¢ 479384 maH
py6. oo 715848 mnH pyb. nam npaktuyeckn B 1,5 pasa, npu
3TOM B OTHOCUTE/IbHbIX BeAMYMHAX obbem 3aTpaT Ha
OXpPaHYy OKpy’Kalllen cpedbl NO OTHOWeHWo K BBI
OCTaficA HEeU3MeHHbIM B TeYyeHWe Bcero nepuoaa
MUCCNefoBaHUA, B CBA3WM C 3TUM MOMKHO KOHCTAaTUPOBAT,
YTO poOCT, abCONMOTHOM BENUYMHLI MOKasaTens, cBA3aH
npexae Bcero, € WHPAALMOHHBIMM MpoLeccamn U
MHONALMOHHBIMA  OXMOAHUAMM B 3KOHOMMKe. Ecnm
paHXMpPoBaThb NO BUAAM AaHHbIe pacxoabl, TO HAaMboNbLIMI
YAENbHbIM BEC B CTPYKTYpPE 3aTPaT Ha OXPaHy OKpY»KatoLLe
cpeabl MMeloT 3aTpaTtbl Ha cOOp M OUYUCTKY CTOUHbIX BOA,
npumepHo 34,5%, panee npouyne 3aTtpatbl (pacxoapl Ha
npuobpeTeHne cneumanbHbIX CPeacTs, maTtepuansl ANA
HeWTpanu3auumn 3arpasHeHnn, pacxogbl Ha nposefeHue
ceMMHapoB, obyyeHMe, KOMaHAUPOBKM U T.4.) 24,4%,
3HAUYUTE/IbHYIO 40110 TaKXKe COXPaHAT 3aTpaTbl Ha OXpaHy
aTmMocdepHoOro Bo3gyxa W npenoTBpalleHne U3MEHeHWUn
Knnumara 18,3%.

BasKHEMLUMM  NOKasaTesiem  XapaKTepusylowmm
3Ko/IOrMYecKyto  6e30MmacHOCTb  ABAAETCA  AMHAMMKA
MHOeKca  du3Myeckoro  obbema  MPUPOLAOOXPAHHbIX

pacxonos. CornacHo MpuBEAEHHbIM JAaHHbIM, BelUMYMHa
MHAEKCa 3a uccneayemblii nepuofd cHusmunace ¢ 101,9 go

98,6%. CokpaleHue [AHHOTO MHAMKATOpa
CBMAETENbCTBYET O COKPALLeHWW MO OTHOLWIEHWU K
npownbiM  nepuogam  pacxofoB Ha  obecneyeHue

3KonorMyeckot 6e3onacHoOCTu. MHTepechIM ABnAeTCcA

$aKT pasHOHaNPaBAEHHOCTM AMHAMMKM 3TUX pacxoaos. B
YacTHOCTM, MHAEKC ¢u3mMyeckoro obbema pacxonoB Ha
obpalleHne c 0TXo4amMu CyL,EeCTBEeHHO cokpatuaca ¢ 120
0o 107,7%, a nHaekc ¢usnyeckoro obbema pacxoaoB Ha
coxpaHeHWe 6MOpPa3HOOOPasUA U  OXpaHy NPUPOLHbBIX
TeppuTopmi 3HaunTenbHO Bbipoc ¢ 93,8 go 105,9%, Takas
OMHAMUKA MOMKET CBUAETeNbCTBOBAaTb 06 M3MeHeHuu
CTPYKTYpbI NpPUPOA00XPAHHbIX pacxonos Ha
rocyflapCTBEHHOM  ypOBHE M, B  4YacTHocTM, 06
YCTaHOBJ/IEHWUM HOBbIX BEKTOPOB Pa3BUTUA U NPUOPUTETOB B
obecneyeHnM 3KONOTMYECKOM HE30NACHOCTY.

[Janee npoaHanusmMpyem BKNaf rocygapcrsa B
3KOM0rMYeckyto 6e30MacHoOCTb, PacCCMOTPUM KO3bdUUMEHT
3aTpaT Ha OXpaHy OKpyKalolen cpeapl, KOTOpbIA
NOKa3blBaeT, KaKylo 400 MUMELOT 3aTpaTbl K BBI1 cTpaHbl.

MpoaHanusnpoBas AaHHble Tabauubl, MOXHO
cOoenatb BbIBOA, YTO KO3GOUUMEHT 3aTpaT Ha OXpaHy
OKpyrKatowein cpeabl B 2018 r. no oTHoweHuo K 2016 r. He
nameHunca, Ho B8 2017 r. KoaddOUUMEHT He3HauuTesIbHO
Bblpoc 1 coctaBua 0,71. [laHHOe 3HayeHue KoadduumeHTa
NMOKa3blBAaeT, YTO HA OXpaHy OKpyXalwen cpesabl
BblAeNAeTCA HeA0CTaTOUYHO cpeacTs, meHee 1% BBI. Takoe
NoNOMeHNe f[en CBA3AHO C HEeAOOLEHKOW 3HayeHus
NPUPOL0O0XPaHHOMN AEATENIBHOCTM A1 CAMOW SKOHOMMKM U
M3-33 HEBEPHOrO MPOrHO3MPOBAHWUA OKyMaemocTu 3aTpar
Ha OXpaHy OKpy)KatoLen cpepbl B byayuiem.

[ononHaeT  KapTMHY  aHanu3a  MoKasaTtenew
3KonorMyeckol 6esonacHocTM B chepe 3KOHOMUYECKOW
LEeATEeNbHOCTM  OLeHKa MHBECTULIMOHHOIO NnoToKa,
HanpaB/IEHHOrO Ha OXPaHy OKpYrKatoLen cpeapl.
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Tabnuua 3. MHaeKc dusmyeckoro o6bema NPUPOA0OXPaHHBIX PAacXodoB (B % K npedplayluemy rogy,
B CONOCTaBMMbIX LieHax) B 2013-2018 r.

Table 3. Index of the physical volume of environmental expenditures (as % of the previous year,

in comparable prices) in 2013-2018

MNokasatenu / roabl

. 2013 2014 2015 2016 2017 2018
Indicators / years

NHaekc dmsmyeckoro obbema NnpupoaoOXpPaHHbIX
pacxofos — Bcero

Index of the physical volume of environmental
expenditures - total

101,9 105,8 92,8 92,8 102,7 98,6

OxpaHa aTmocdepHOro Bo3ayxa u npefoTepalleHme
MN3MEHeHUN Knnmarta

Protection of atmospheric air and prevention

of climate change

100,0 114,3 80,7 91,9 114,7 99,8

C60p M 0YMCTKA CTOYHDBIX BOZ,

. 104,5 103,4 90,9 92,9 97,2 96,2
Waste water collection and treatment

ObpalueHue c oTxogamu

120,0 111,7 97,6 90,1 114,7 107,7
Waste management

3awmTa 1 peabuamtauma 3emesib, NOBEPXHOCTHbIX
1 NOA3EMHbBIX BOA,

Protection and rehabilitation of land, surface and
underground waters

87,3 102,5 91,3 108,1 72,1 84,2

CoxpaHeHue 61Mopa3Ho06pasma 1 oxpaHa NPUPOAHbIX
TeppuTOopUi

Conservation of biodiversity and protection

of natural territories

93,8 105,9 115,5 76,4 115,6 105,9

Mpoune

Other 97,4 98,9 101,1 97,2 104,5 98,0

Tabamua 4. InHamunKka KoadoULMEHT 3aTpaT Ha OXpaHy OKpy»KatoLen cpeapl no PP
Table 4. Dynamics coefficient of environmental protection costs in the Russian Federation

OTKNOHeHusn 2018
MNokasatenb K 2016 B8 %
Indicator 2016 2017 2018 Deviations from 2018

to 2016 as %

3aTpaThbl Ha OXpaHy OKpy:Katowwel cpeabl, Mapa pyb6.

. . . 590,865 652,729 715,848 121,15
Environmental protection costs, billion roubles
BBM, mnpg, pyb.
GDP, billion roubles 85616,1 91843,2 104335,0 121,9
KoadduumeHT 3aTpaTt Ha oxpaHy OKpy»KatoLen
cpeAp o P® 0,69 0,71 0,69 100

Coefficient of environmental protection costs
in the Russian Federation

Tabauua 5. JMHammnKa MHBECTULLMOHHOIO MOTOKA, HarnpaB/AeHHOro Ha OXPaHy OKpY»atoLLei cpeapl
Table 5. Dynamics of investment flow aimed at environmental protection

OTKNOHeHus 2018 r.
MNokasartenb K2016r.B%
Indicator 2016 2017 2018 Deviations from 2018

to 2016 as %

MNHBECTUUMN B OCHOBHOM KanuTan, HanpasaeHHble
Ha OXpaHy OKpY*KaloLLel cpeabl U paLuMoHanbHoe
MCMOAb30BaHME MPUPOAHBIX PECYPCOB, MAH pyb.
Investments in fixed assets aimed at environmental
protection and rational use of natural resources,
million roubles

TeKkywme (3KcnayaTauMOHHbIE) 3aTpaThl Ha OXpaHy
OKpyrKatoLwen cpeabl 306534 320947 345464 112,7
Current (operational) costs for environmental protection

MHBECTULMOHHBIM NOTOK, HAaNPaBAEHHbIW Ha OXpaHy

OKpYy»Katowwen cpeapl, % 45,57 48 45,63 -
Investment flow aimed at environmental protection, %

139677 154042 157651 112,87
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MpoaHanu3upoBaB [JaHHble TabAuLpbl, MOXKHO CcAenaTb
BbIBOA, 4YTO  MHBECTUUMM B  OCHOBHOM  Kanwutan,
HampaBneHHble Ha OXpaHy OKpyKallweh cpeabl U
paLMoOHasbHOe WCNOo/b30BaHME MPUPOAHbIX Pecypcos,
yseanunancb novtn Ha 13% s 2018 r. no cpasHeHuto ¢ 2016
r., TaK e, KaK 1 TeKyllme (3KCnayaTaumoHHble) 3aTpaThbl Ha
OXpaHy OKpy}Kawleh cpedbl yBenuMumaucb Ha 13%.
MHBECTULMOHHBIA MNOTOK, Hanpas/eHHbIA Ha  OXpaHy

OKpy)Kalolen cpefbl, OCTaeTcA Ha ypoBHe Huxke 100%,
BMeCTe C TemM 3a aHa/NM3NPpyemMbli Nepuos OH umen
NONIOKUTENbHYIO AVUHAMUKY.

C NOMOLLBIO meToaa 3KCTPanoNALUm
CNPOrHO3MpPYeM 3HAYEHWA WHBECTUMLMOHHOINO TMOTOKa,
HanpaB/IEHHOrO HA OXpPaHy OKpyKalolwen cpedbl Ha
cpegHecpoyHyto nepcnektnsy 2019-2021 rr. OnAa 3toro
3ano/IHMM BCNOMoraTe/ibHble Tabanubl 6 1 7.

Tabauua 6. Pacuet MHBECTULIMOHHOIO NOTOKA, HaMPaBNEHHOrO Ha OXPaHy OKpY»atoLen cpeapl®
Table 6. Calculation of investment flow aimed at environmental protection*

WUHBecTMLUM B OCHOBHOM
KanuTan, HanpaeJ/ieHHble Ha
OXpaHy OKpy»Katowei cpeapl,

TeKkywue (3KcnayaTayMoHHbIE)
3aTpaTbl HA OXpaHy

MNHBECTULMOHHDI NOTOK,
HanpaB/ieHHbI Ha OXPaHy

Fop, OKpyKatlowei cpeabl, MJH py6. . o
Year MAH Py6. ) Current (operational) costs for OKPYMGIOLLEN cpeAbl, %
Investments in fixed assets aimed . . - Investment flow aimed at
. . environmental protection, million . .
at environmental protection, environmental protection, %
. roubles
million roubles
2012 116543 239170 48,73
2013 123807 254377 48,67
2014 158636 269838 58,79
2015 151788 292074 51,97
2016 139677 306534 45,57
2017 154042 320947 48
2018 157651 345464 45,63
MpumeyaHue: *CocmasneHo aemopamu
Note: * Compiled by the authors
Tabauya 7. BcnomoratenbHasa pacyeTHas Tabimua NporHo3vpoBaHMsa MHBECTULMOHHOIO NOToKa*
Table 7. Auxiliary calculation table for investment flow forecasting*
Foppbl MHBECTULMOHHDIM NOTOK, %, Y YcnosHble roapl, t 2 %
s t y*t
Year Investment flow, % y Conditional years, t
2012 48,73 -3 9 -146,19
2013 48,67 -2 4 -97,34
2014 58,79 -1 1 -58,79
2015 51,97 0 0 0
2016 45,57 1 1 45,57
2017 48,00 2 4 96
2018 45,63 3 9 136,89
roro 347,36 0 28 -23,86
Total
MpumeyaHue: *CocmasneHo asmopamu
Note: * Compiled by the authors
Bblpasum cpegHiol JIMHWIO MPU NOMOLLM Cleaytowero Tenepb  Hangem BbIDOBHEHHblE  3HayeHuA

ypasHeHus:
?t =a-+bt, (2), rge Y't — BbIPOBHEHHOE 3HayeHue

paga AMHAMUMKK; @ U b — napameTpbl UCKOMOW MPAMOMN;
t — nopsaaKoBbI HOMep.

BennumHa t npMHUMmaeT 3HavyeHuAa ot -3 Ao 3, Tak
KaK [AMHAMMYECKUI pAL, COLEP)KUT HeyeTHOe YucCio
Y/IEeHOB.

Y106bl HAMTK Heus3BecTHble napameTpbl a U b,
HEeobXoANMO pewwmnTb CUCTEMY YPaBHEHUA:

=gsntrt u
[M, (3) rae n — obbem wuccnegyemoit
Tyrt=asTieba T
COBOKYMHOCTH.

Tak Kak cymma t = 0, cuctema ypaBHEHUI
NPUHUMAET BUA:

=asn
)

Tyt=bsTt~

Bblpasnm 13 3TOro ypaBHeHMA napameTpbl a U b.
Iy Im 47,36 . _ —2386
a-n,(5), b_E:?’(E’)’ a=——= 4962 b= TR

MHBECTULMOHHOrO MOTOKa HanpaB/IeHHOr0 Ha OXpaHy
OKpYyrKatoLen cpeabl 3a 2012-2018 roaa.

2012r.: Y:; = 49,62 — 0,85 = (=3} = 52,17%

2013r.: Y:é = 49,62 — 0,85 = (-2} = 51,32%

2014r.: Yoy = 49,62 — 0,85 = (—1} = 50,47%

2015r.: Y::, = 49,62 — 0,85+ 0 = 49,62%

2016r.: YZ; = 4962 —-0,85+1=4877%

2017r.: Y:? = 49,62 — 0,85+ 2 = 47,92%

2018r.: Yo = 49,62 — 0,85 = 3 = 47,07%
PaccuMTtaem ypoBeHb WMHBECTULIMOHHOMO MOTOKA,

HanpaB/ieHHbI Ha OXpaHy OKpyKatlolweih cpedbl Ha

2019-2021 ropa.

KoappuumeHt t
ot4 pob6.

2019 rop: Yag = 49,62 — 0,85 = 4 = 46,22%
2020 rop: Yoo = 49,62 — 0,85 + 5 = 45,37%
2021 rop: Yo = 49,62 — 0,85 + 6 = 44,52%

byaeT nNpuMHMMATb 3HAYeHus
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Takum obpa3om, B Xo4e MPOBEAEHHbIX PAacYeToB MOXHO
caenaTb BbIBOA, UTO MPOC/AEXKMBAETCA TeHAeHUMA K
CHUXEHMIO YPOBHA MHBECTULIMOHHOIO NnoToKa,
HanpaB/IEHHOrO Ha OXPaHy OKpyKatouiel cpeabl: B 2019 .
OH cocTtasun 46,22%, 8 2020 r. — 45,37%, B 2021 r. —
44,52%.

TakXe OrpomHoe 3HayeHMe B OLEHKe YpPOBHA
COCTOAHMA CUCTEM 3KOHOMMYecKoW BesonacHocTH B chepe

3KosorMm umeet dakTUyecknin KoadduumeHT 3atpaT Ha
OXpaHy OKpy»Katowen cpeapl B Poccuiickoit ®eaepaumnn. C
NMOMOLLbIO  MeToAa  IKCTPAMoNALMM  CIPOrHO3MpPYem
3HayeHua KoadduLMeHTa 3aTpaT Ha OXpaHy OKpyKatoLlLen
cpeapl B PO Ha 2019-2021 rr. Ana storo chopmupyem
pacyeTHO-BcnomoraTesibHble Tabanubl 8 1 9.

Tabnuua 8. PacyeT 3aTpaT Ha OXpaHy OKpyXKatowwen cpeabl B PO*
Table 8. Calculation of environmental protection costs in the Russian Federation*

3aTpaTbl Ha OXPaHy OKpPYKaloLen
Fop cpeabl, Mapg, pyb6.

BBN, mnpga py6.

KoaddpuumeHT 3aTpaTt Ha oxpaHy
OKpy:KamoLei cpeabl no PO, %

Year Environmental protection costs, GDP, billion rubles Coefficient of environmental protection
billion roubles costs in the Russian Federation, %
2012 445,817 68163,9 0,65
2013 479,384 731339 0,65
2014 559,703 79030,0 0,71
2015 582,128 83087,4 0,70
2016 590,865 85616,1 0,69
2017 652,729 91843,2 0,71
2018 715,848 104335,0 0,69

MpumeyaHue: *CocmassaeHo aemopamu
Note: * Compiled by the authors

Tabauua 9. BcnomoraTesibHas pacyeTHasa Tabimua NPorHo3npoBaHua KoadbouLMeHTa 3aTpaT Ha oxpaHy

OKpYyrKatoLwen cpegbl™

Table 9. Auxiliary calculation table for forecasting the coefficient of environmental protection costs*

KoaddpuumeHT 3aTpar Ha oxpaHy

o oo %3 Yooty
Coefficient of environmental protection costs,%, y
2012 0,65 -3 9 -1,95
2013 0,65 -2 4 -1,3
2014 0,71 -1 1 -0,71
2015 0,70 0 0 0
2016 0,69 1 1 0,69
2017 0,71 2 4 1,42
2018 0,69 3 9 2,07
Mroro 4,80 0 28 022
Total

MpumeyaHue: *CocmassneHo asmopamu
Note: *Compiled by the authors

BblpasMm CpesHIo AWHMIO MPU MOMOLLM CAefyloWwero
YPaBHEHMUA:

?t =a-+Dbt, (?} rag ?t - BbIPOBHEHHOE 3HauyeHue

pAfda AMHAMUKK; a U b — napameTpbl MICKOMOW NPAMON;
t — nopsAKOBbIN HOMED.

BennunHa t npMHUMaeT 3HayYeHusa oT -3 o 3, TakK
KaK [AMHAMWYECKUI pAag, COLEP)KUT HeyeTHOe YUCIo
Y/IEHOB.

[ns Toro 4tobbl HAUTU HEM3BECTHbIE MapaMeTpbl a
1 b, He06X04MMO PeLnTb CUCTEMY YPABHEHUA:
[ Ty=asn+ Tt

Tyt=q: Teeba T2

COBOKYMHOCTW.

Tak Kak cymma t = O,
NPUHUMAaET BUA:

Fy=a+n
e L)
Zyt =D+ Et?
Bblpasnm 13 3TOro ypaBHeHMA napameTpbl a u b.
Iy

Tyt 48 0,22
=~ (10) b=ga (L a=T-=089  be=—r=00079

(8} roe n — obbem uccneayemoii

cucTema  ypaBHEHMi

d=

Tenepb  Hallgem  BbIPOBHEHHble  3HayYeHus
Ko3abOULMEHTa 3aTpaT Ha OXpaHy OKpyKatowel cpeabl B
P® 33 2012-2018 roga.

2012r.: Y35 = 0,69 + 0,0079 « (—3) = 0,67
2013r.: Y353 = 0,69 + 0,0079 « (—2) = 0,67
2014r.: Y35 = 0,69 + 0,0079 « (—1)} = 0,68
2015r.: Y35 = 0,69 + 0,0079 « 0 = 0,69
2016r.: Y3 = 0,69 + 0,0079 « 1 = 0,7
2017r.: Y37 = 0,69 + 0,0079 « 2 = 0,71
2018r.: Y3 = 0,69 + 0,0079 « 3 = 0,71

Paccuntaem 3HaueHus KoapduLMeHTa 3aTpaT Ha
OXpaHy OKpyxKatolwel cpeapl B PO Ha 2019-2021 ropa.
KoadppuumneHt t byaet npuHMMaTb 3Ha4YeHus oT 4 4o 6.

2019 rog: T35 = 0,69 + 0,0079 + 4 = 0,72
2020 rop: Yoq = 0,69 + 0,0079 5 = 0,73
2021 rop; Ygg = 0,69 + 0,0079 + 6 = 0,74

Takum  obpasom, B Xo4e  MPOBEAEHHOro
MCCNeA0BaHMA  MOMHO CAenatb BblBOA, YTO BMUAHA
TeHAeHUMA K yBenaunyeHuto KoadowuumeHTa 3atpaT Ha
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OXpaHy OKpyKatowen cpeabl B Poccuiickon depepaumm: B
2019 r. oH coctaBun 0,72, B 2020 r. coctasut 0,73, 8 2021 r.
— 0,74 npy HeusmeHHbIX napameTpax GUHAHCUMPOBAHUA U
HeyyTeHHbIX ¢aKTopax pwucka. B nocnepytowme rogbl
MHBECTULIMOHHbIM NOTOK ByAEeT YMeHbLUATbCA, @ 3aTpaTbl HA
OXpaHy OKpy)Katowelh cpeabl HEe3HAYUTENbHO  MOryT
YBENNUYMBATLCA, TaKaa TEHAEHLMSA MOMEeT NpuBecTM K
oTpuuaTtensHomy  addekty  noseaeHus OCHOBHbIX
nokasaresieit B chepe sKosornyeckom besonacHoctm PO.

Mo Hawemy MHEHWIo, rocyAapCTBEHHbIM OpraHam
BNacTM B P®, oTBETCTBEHHbIM 33 QopmMpoBaHME U
peanusaumio CTpaTerMm 3KojorMyeckol 6esonacHocT u
peanusaumio nporpamm B chepe OXpaHbl OKpyrKatoLiein
cpeabl, BaXXHO He [ONyCcTUTb B YCNOBUAX MMPOBOO
(GUHAHCOBOrO KpM3Mca HaNoKEeHUA BHELHEIKOHOMUYECKNX
CaHKUMIN W pa3BepTbiBAHUA BTOPON W TpeTbel BOJHbI
naHaemun COVID-19 cneayrolmx HEraTUBHbIX TEHAEHLNN:

1. panbHeMWero COKpAaWeHWa WHBECTULMI B
OCHOBHOM KanuTan, HanpaB/ieHHbIX  Ha  OXpaHy
OKpY:KatoLel cpeapl;

2. HeomnpaBAaHHOro pocta KoadbduumeHTa 3aTpat
Ha OXpaHy OKpy:KatoLeln cpeapl B Poccuuy;

3. CHWXeHuAa VIHBECTVILI,MOHHOﬁ
NPUBNEKATE/IbHOCTU AanAa 4aCTHbIX MHBECTOpOB
3KONOrn4yecKknx NpoeKToB Ha permoHasibHOmM n

HaLMOHa/IbHOM YPOBHSX.

BaXHO MpPOJO/MKUTL MONAUTUKY YXKECTOYEHMA mep
OTBETCTBEHHOCTMU (npexae BCEro ¢duHaHcoBOWM
OTBETCTBEHHOCTW) B OTHOLEHUW KOMMNaHWMN-HapyluuTenen
3KONOfMM B COOTBETCTBMM C  MNPUHATOW  MMPOBOW
NPaKTUKOMN.

Heobxoanmo pekomeHp0BaTb pacwmpuTb
nepeyeHb  MoKasaTenel, nNpuBefeHHbIXx B  YKase
MNpe3sngeHta PO ot 13 maa 2017 r. Ne 208 «O Crpaterum
3KOHOMMYecKol 6esonacHocTh Poccuiickon depepaumm Ha
nepuog o 2030 roga», pacCMOTPEHHbIMWU HamMu Bblle
NoKasaTensimMmn OLEHKMU 3KOorMyeckoi 6e3onacHoCcTM Kak
COCTaBHOWM yactu 3KOHOMMUYECKOM 6e3onacHOCTH
rocyfapcrsa.

CnepyeT NpOBOAWUTb EXETOAHbLIN MOHUTOPUHT U
aHanM3  ueneBblx  MNOKasatenel M MHAMKATOPOB
FocypapctBeHHOM nporpammbl  Poccuitickon deaepaumu
«OxpaHa OKpY:KatoLen cpeabl» c BHeceHvem
COOTBETCTBYHOLWMX KOPPEKTUPOBOK M OLEHKON PUCKOBBIX
$aKTOpPOB peannsaummn Nporpammsi.

MONYYEHHbIE PE3YJIbTATbI U UX OBCYXKOEHUE
WUccneposaHue TEOPETUYECKUX 0OCHOB " ponu
3KoNorMyeckon 6e3onacHOCTM B cucTeme obecrneyeHus
3KOHOMMYecKoW 6e30nacHOCTM rocy4apcTsa MoO3BOAUIO
HaM caenaTb cneayiolme BbIBOAbI.

Bo-nepBblIX, 3Kon0rMyeckas 6e3onacHoCTb ABAAETCA

YacTblo  3KOHOMMYecKoW 6e3onacHOCTM  rocyfapcrsa.
[JaHHbIi  BBIBOA, WCXOAWT M3  TOro, 4TO yuepb B
aKonornyeckon  coepe  ABAAETCA  CLEPNKMBAIOLLMM
dakTopom  ycTOWYMBOro  COLMANbHO-IKOHOMUYECKOTO

pa3BUTMA BCEro YeNOBEYEeCTBa M OTAE/IbHbIX rOCYAapcCTB.
Mpn 3TOM OCHOBHbIE HaMnpaBAeHUA AeATENbHOCTU B OXpaHe
OKpY)alowein cpedbl  HanpaAmyl  yBA3blBalOTCA  C
3KOHOMMUYECKUMM MeTo4amu " NHCTPYMEHTaMMU
peryanpoBaHna,  XapakTepHbiMM  ana  obecnedyeHus
3KOHOMMYECKOWN 6e30MnacHOCTH.

Bo-BTOpbIX, 6a30BbIMM MOKa3aTeNAMM  OLEHKMU
3KoslorMyecko 6esonacHocTM B chepe 3KOHOMMKM, Mo
Hallemy MHEHUIO, ABNAIOTCA: MHAEKC pusnyeckoro obbema
NPUPOAOOXPaHHbIX PacXodoB MO  CEeKTopam, BuAam

pacxonos " HanpaBieHUAM NPUPOA0OXPaHHOMN
OEeATeNbHOCTU;  KO3GPUUMEHT  3aTpaT Ha  OXpaHy
OKpy:Kalowen cpeabl No P®P; uMHBecTMUMM B OCHOBHOW
KanuTasn, Hanpas/ieHHble Ha OXPaHy OKpYyXKatoLLen cpeabl U
pauMoHasbHOE WCMONAb30BaHWE MPUPOAHBIX PEcypcos, B
npoueHTax K ypoBHiO 63a30BOro roga v MHBECTULMOHHbIN
NOTOK, HaMnpaB/IeHHbIM Ha OXPaHY OKPYKatoLLel cpeabl.

B-TpeTbux, B xoA4e MpPOBEAEHHOrO MUCC/ef0BaHUA
CTaTUCTUYECKUX OaHHbIX OCHOBHbIX nokasarenew
3Konormyeckont 6esonacHocTM B chepe 3KOHOMUYECKOW
OEeATeNbHOCTM MOXHO caenaTb BblBOA, YTO BaXKHO
HeWTPannM30BaTb OTPULLATENbHbIE TEHAEHLMW NOKasaTenemn
(MHOuKaTopoB) B cdepe 3KONOrMU B CBA3U C AEUCTBUEM
Tpex Trpynmn pucKa MUPOBOro GUHAHCOBOrO KpU3swUca,
HaNOMKEHUA BHELUHEIKOHOMMYECKUX CaHKLUMI Ha ceKTopa U
npegnpuATMA CTPaHbl U pasBepTbiBaHWA naHaemnn COVID-
19.

B-ueTBepTblX, B KayecTBe COBEPLUEHCTBOBAHMUA
rocynapCTBEHHOrO PeryimpoBaHus cdepbl 3KONOrMYecKom
6€e30NacHOCTM BaXKHO NMPOAOIKUTL NONUTUKY YXKECTOUEHUSA
Mep OTBETCTBEHHOCTU (mpexae Bcero ¢WHAHCOBOM) B
OTHOLWEHUN KOMNaHWN-HapylwimTenen  3KOA0rMu B
COOTBETCTBUM C NPUHATON MUPOBOM NPAKTUKOM.

B-nATbIX, rocyaapcTBeHHbIM OpraHam Bnactu B PO,
OTBETCTBEHHbIM 33 GOpMMpOBaHME U  peannsaumio
cTpaTerMm sKoNorMyeckoi 6e3onacHoCcTM, M peanusauuto
nporpamm B cdepe OXpaHbl OKpyKatloWen cpeapl,
pekomMeHA0BaTb  pPacWMpUTb  NepevyeHb NOKasaTenen,
npuBeneHHbIx B YKkase lMNpesungeHta PO ot 13 maa 2017 .
Ne 208 «O CrtpaTerum 3KOHOMMYECKOW 6e3onacHocTH
Poccuiickolt ®depepaumm Ha nepuos go 2030 roga»,
pPacCMOTPEHHBIMW  HaMW  Bbllle MOKA3aTENAMU OLEHKM
3KonorMyeckolt 6e30nacHOCTM  KaK  COCTaBHOM  4YacTu
3KOHOMMYecKol 6e3onacHocTM rocygapctea. Cnepyet
NPOBOAUTL EXeroAHblii MOHUTOPWMHI U aHanu3 LeneBbIX
nokasarenen " WHAMKaTOpOB locypapcTBeHHOM
nporpammbl Poccuiickoi depepaymnmn «OxpaHa
OKpy)Kalowen cpeabl» € BHECEHMEM COOTBETCTBYHOLLMX
KOPPEKTUPOBOK M OLEHKOM  pUCKOBbIX  HaKTopoB
peanusauumn Nporpammbl.

B-wectbix, obecneyeHne 3K0/I0rM4ecKom
6e30nacHOCTM BO MHOFOM 33aBUCWUT OT HeWTpanMsauum
yrpos B 3aToi chepe, B CBA3MU, C YeM BaXKHO cHoOpMMpPOBaTb

KOoMMNeKc mep HOPMaTMBHO-NPABOBOrO "
OpraHM3aUMOHHO-METOANYECKOTO  XapaKTepa,  AaloWmx
BO3MOHOCTb sdpdekTnBHO NpPOTMBOCTOATb

pacnpocTpaHeHu1to NpecTynieHui B chepe sKoA0ruun.

3AK/NTIOMEHUE

CeroaHs 3Ko/IorMyecKas 6e30nacHOCTb MOXKeT
paccmaTpuBaTbCA  Hay4dHbIM COOBLLECTBOM KaK 4acTb
3KOHOMMYECKoM 6e30MacHOCTU rocysapcTBa U BarKHeNLWMI
dakTop obecneyeHus yCTONYMBOrO couManbHO-
9KOHOMMWYECKOrO  pa3BuTua  obuwectBa. B cTatbe
paccMOTpeHbl  TeopeTUYeckMe  acnekTbl WM posb

3Ko/IorMYecko 6HesonacHocTM B cucTeme obecneyeHus
3KOHOMMYECKOW 6e30MacHOCTH, PACCMOTPEHbI OCHOBHbIE
NOKA3aTe/IM OLEHKM 3KOI0TMYEeCcKolM 6be3onacHocTu B chepe
3KosorMK. M3ydeHbl HeKoTopble yrposbl obecneyeHus
3KoI0rMYeckon 6e30nacHOCTH, AaHbl PEKOMEHAALMM MO UX
HelTpanusaummM. B cTaTbe 3HauyWTe/NbHOE BHUMaHWe
YOENEeHO MNporHosam noseneHns 6a3oBbix MOKasaTenemn
aKonoruyeckort 6esonacHoctn B chepe 3KOHOMUKM Ha
cpedHecpoyHylo nepcnektusy. Mtorom paboTbl MOXKHO
cYnTaTb BbIBOA O HEOoBXO4MMOCTM TrOCYAaPCTBEHHOMO
perynmpoBaHua coepbl  3KoAOrMyeckol 6HesonacHocTw,
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BK/IOYEHUMU noKasatenei  OUEHKM  3KOAOorMyecKom
6e30nacHOCTM B CTpaTernto aKoHoMMYecKkon b6esonacHocTu
rocypapctea Ao 2030 roga, a TakKe O NpoBeAeHUM

€XerogHoro  MOHWTOPMHFa W aHaAM3a  LenesbiX
rokasatenem " WHAMKATOPOB FocyaapcTBeHHOM
nporpammbl Poccuiickoi depepaymnmn «OxpaHa
OKpy)Kalowen  cpegbl» € Lenbld  HeuTpanusauum

HeraTMBHbIX GaKTOPOB M PUCKOB B 3TOM cdepe.
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